[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Conosbes AHapeit bopucosuy -
[omkHocTb: [upekTop

[ata nognucawus: 27.09.2023 14:05:28 HIIH

YHUKanbHbI MPOrpaMMHbIA KIKOY: \J/____‘,/
83cc511feb01f5417b9362d2700339df14aal23

MUHUCTEPCTBO HAYKMU U BBICIIIEI'O OBPAZOBAHUS POCCUNCKOMN OEJIEPALINN
MOJIMTEXHUYECKHAN MHCTUTYT (PUJTHAJ)
®EJEPAJIBHOI'O 'OCYJIJAPCTBEHHOI'O BIOJI)KETHOI'O
OBPA3OBATEJIBHOI'O YUPEXJIEHUS BHICHIETO OGPA3OBAHUSA
«IOHCKOM IT'OCYJIAPCTBEHHBI TEXHUYECKHU YHUBEPCUTET»

B I'. TATAHPOTE POCTOBCKOM OBJIACTH
U (punauan) A'TY B r. Taranpore

MK «IIpuknagnas uabhopMaTHKa»

IIpakTuKkym
[1o BBINOJHEHUIO MPAKTHYECKUX PadbOT
o JUCHUIIIIMHE

«IIpoexkTupoBanue u Au3ailH HHOOPMAITMOHHBIX CUCTEM

Taranpor
2023



CocraBurenu: A.B. I'annuesckuii
[IpakTuKyM 1O BBITIOJIHEHHUIO TIPaKTUYeCKuX padot no auciuriuae 09.02.07
Nudopmarmonnsie cuctemMbl u nporpammupoBanue. [N (punmmana) JAI'TY B T.

Taranpore, 2023r.

B mpakTtukyMe KpaTko H3J0XKEHBI TEOPETUYECKHE BOMPOCHI, HEOOXOAUMBIE
JJI  YCIIELIHOTO BBIMOJIHEHUS NPAaKTHUYECKON paboThl, pabodee 3ajaHuUE U
KOHTPOJIBHBIE BOTIPOCHI JIJIs1 CAMOIIPOBEPKH.

[IpennaznaueHo st oOywaronxcs no  cnenuanbHoct — 09.02.07

NudopmanmoHHbie CUCTEMBI U IPOTPAMMUPOBAHUE.

OTBeTCTBEHHBI 3a BBIITYCK:

IIpencenarens LIMK: O.B. Aunpusin



BBenenue

B y4eOHO-MeToInYecKoM MOcoOuU K MPaKTHUKyMy Mo Kypcy «IIpoekTupoBaHue u nu3aH
MH(GOPMALIMOHHBIX CHUCTEM) H3JI0KEHbI CBEJICHUS, HEOOXOUMBIE JIJISl YCHEIIHOTO BBIIOJHEHUS
MPAKTHYECKUX 3aHATUH TO JaHHOMY Kypcy. OmucaH mporiecc paboThl ¢ WHCTPYMEHTapHEM,
MPUMEHSIEMBIM Ha MPAKTUICCKUX 3aHATHUSAX, MPEJACTABIICH PsJl THITMYHBIX 337249 M TOIXOIBI K UX
pemienuto. [IpakThdeckue 3aHITHS TOCBSIICHBI YIIIyOJIIGHHOMY 3HAKOMCTBY OOYYArOIIMXCS C
yOpaBlieHHeM Tpoliecca pa3paboTKU MPHIOKEHUH C HUCMHOJIb30BAaHUEM HWHCTPYMEHTAIbHBIX
cpencTB; obecrieueHreM cOopa JaHHBIX Ui aHaldu3a HUCTOJIb30BaHUS M (YHKIIMOHUPOBAHUS
WHPOPMAIIMOHHOW  CHUCTEMBI; TPOTPaMMHUpPOBAaHHEM B COOTBETCTBMM C TpPeOOBAHUSMHU
TEXHUYECKOTO 3aJaHMsl; WCIOIb30BAaHUEM KPHUTEPUEB OIICHKM KadecTBa M HAJICKHOCTH
(YHKITMOHUPOBAHUS HH(DOPMAIIMOHHOW CHCTEMBI, MPUMCHCHHEM METOJUKH TECTUPOBAHHUS
pa3pabaTeiBaeéMbIX MPHUIOKEHUH; OIMpeIelIeHueM COocTaBa O0OpYIOBaHUS U TMPOTPAMMHBIX
CpPEeICTB  pa3paboTKu  HMH(POPMAIIMOHHOW  CHUCTEMBI; pa3pabOTKON  JTOKyMEHTaluu IO
SKCIUTyaTali WHHOPMAIIMOHHON CHUCTEMBI; TPOBEACHUEM OLIEHKH Ka4ecTBa M AKOHOMUYECKOM
¢ dexTuBHOCTH WHGOPMAITMOHHONW CHUCTEMBI B paMKaX CBOEH KOMIIETEHIIMH; MOJM(PUKAINCH
OTIENBHBIX MOAYJEeH NH(DOPMAIIMOHHON CUCTEMBL..

Ilenp HacTosIEero Mocodus — MOMOYb OOYYAIOUIMMCS MPHU BBINOJIHEHUU MPAKTUYECKUX
paboT, BBIMONHIEMBIX MAJSl 3aKpeIUICHHs] 3HAHUU MO TEOPETHUYECKUM OCHOBAM M TOTYUYEHHS
MPaKTUYECKUX HABBIKOB paOOTHI HA KOMITBIOTEPAX.

OOyuaromuiicss TOMKEH 3HAaTh: OCHOBHBIE BUJBI M TIPOIIEAYPHI 00pabOTKH WH(MOpMAIIUH,
MOJIETM ¥ METOJbl pelleHusl 3agad o0paboTku WHGOpPMAIMU; OCHOBHBIE IUIAT(HOPMBI IS
CO3/IaHUs, WCIIONHEHUS W YIpaBJICHUsS HWH(POPMAIMOHHON CHUCTEMOI; OCHOBHBIE IPOIIECCHI
yIOpaBleHUs] MPOEKTOM pa3pabOTKH; OCHOBHBIE MOJIEIH MOCTPOCHHSI HH()OPMALIMOHHBIX CHUCTEM,
UX CTPYKTYpYy, OCOOCHHOCTH W OOJIAaCTH MPHUMEHEHHUS, METOJbl M CPEJCTBA MPOCKTHPOBAHMUS,
pa3pabOTKM W  TECTUPOBAHHUA HH(OPMALIMOHHBIX CHCTEM; CUCTEMY CTaHAAapTH3aluH,
cepTH(UKAINU U CUCTEMY 00eCIeYeHUsI KaueCcTBa MPOIYKIIHH.

OOyJaromuiicss TOJDKEH YMEThb: OCYIIECTBIATH TOCTAHOBKY 3aJad 1Mo o0paboTke
uH(bOpMaIlMK; MPOBOJIUTH aHAIN3 MPEAMETHON O0O0IAcTH; OCYUIECTBIATH BBIOOp MOJEIH U
CpeICTBa MOCTPOCHUS HHPOPMAIMOHHOM CHUCTEMBI U TNPOTPAMMHBIX CPEICTB; HCIOJIb30BATh
anropuTMbl  00pabOTKM WHGOPMAIUU A PA3NUYHBIX TMPWIOKECHHI; pEIIaTh MPHUKIATHBIC
BOIPOCHI MPOrPaMMHUPOBAHUS U fA3bIKA CLIEHAPUEB JJISl CO3JIaHUSl MporpaMM; pa3palaThIBaTh
rpaduyeckuit mHTepdeElc MPHUIOKEHUS; CO3[aBaTh U YMPaBIATh MPOCKTOM IO pPa3paboTKe
MPUJIOKEHUS; TPOEKTUPOBAaTh M pa3palaThiBaTh CUCTEMY IO 3aJaHHBIM TpeOOBaHUSAM U
crienupUKaIusIM.

JlanHoe y4eOHO-METONMYECKOe TOoCOoOMe MpeaHa3HauyeHO I oOywaromuxcs 3 u 4
KypPCOB.



IIpaBuJia BbINOTHEHUS] IPAKTHYECKUX 3aHATHH

[IpakTudyeckue 3aHATHS BBIIOIHIIOTCA KaKIbIM OOYYAIOUIMMCS CaMOCTOSITEIIbHO B
MIOJTHOM 00bEME U COTJIACHO COJICPKAHUIO METOIMYECKUX yYKa3aHUH.

[lepen BbINOJIHEHHMEM OOYYarOIIMKCSA JOJDKEH OTUMTAThCS MEpe] IMpernojaBaTesieM 3a
BBITNIOJTHEHHE MTPEBIAYIIETO 3aHIATHS (CAATh OTYET).

OOyuaromuiics JOJMKEH Ha ypOBHE MOHUMAaHHUS M BOCIPOU3BENEHUS IPEIBAPUTEIHHO
YCBOUTh HEOOXOIUMYIO JUISI BBIIIOJHEHUS MPAKTHUYECKHX 3aHATHH TEOPETHUECKYI0 U
nH(pOpMaIHIO.

OOyuaromuiics, TONYYMBIIMN IOJIOXKUTEIbHYIO OLIEHKY W CHaBIIMA OTYET 10
MpeABIAYIIEMY IPAKTUYECKOMY 3aHATHIO, TOITYCKAETCS K BBIIOJHEHUIO CIEAYIOIIEMY 3aHATHUIO.

OOyuaronmiics, TPOMYCTUBIINN MPAKTUYECKOE 3aHATHE TI0 YBAKUTEIBHOH MO0
HEYBA)KUTENBHON NPUYMHE, 3aKPBIBAET 33JJ0JDKEHHOCTh B IIPOLECCE BBIIIOJIHEHMS MTOCIIENYIOIINX
IIPaKTUYECKUX 3aHATHH.



INPAKTUYECKAS PABOTA Nel

AHaJIM3 NpeIMeTHOH 00/1acCTH Pa3JIMYHBIMH METOAAMHU: KOHTEeHT-aHAJIN3,
BeOOMeTPHYECKHUI aHAJIN3, AaHAJIN3 CUTyaluii, MOleJIMPpOBaHue U AP.

He.]'[l/l: O3HAKOMHUTBCH € IIPOICCCOM aHAJIN3a HpeHMCTHOﬁ o0JacTv u MOJIYYNUTb HAaBbIKHU I10

HCITIOJIB30BaHHUIO MCTOA0OB aHAIM3a Hpe)IMeTHOfI o0acTH.

®opma oTyera:
—BBIIIOJIHUTH 33/1aHHUE;
—II0Ka3aTh MIPENOaBaTello;
—OTBETUTH Ha BOIPOCHI IIPETIOAABATEIIS.
Bpemst BoinosiHeHus: 2 4

Teoperuyeckue BONpoChI

Ornpezenienue npeaMeTHON 001acTH.

OCHOBHBIE TIOHSITHSI CHCTEMHOTO U CTPYKTYPHOTO aHAJIH3a.

3aganue Ne 1

O3HaKOMHUTHCS C MPEUIOKEHHBIM BapUAaHTOM OMHUCAHUS MPeAMETHON 00acTH (COTIacCHO

3aJaHU0 HHAUBUAYAJIBHOT'O HpO@KTa).

Bapuant

[TpeameTHas001aCTh

CyniHoCcTh3a1a4u

1

CrpaxoBasiMe
JTUIMHCKASKO
MITaHUS

CrpaxoBas wmemuumHckas kommnanusg (CMK) 3akmtouaer
JIOTOBOPBI  JOOPOBOJIBHOTO ~ MEAMIIMHCKOTO CTPAaXOBaHHS C
HACeJIeHUEM M JOTrOBOpHI C JIEYEOHBIMU YUPEXKICHUSAMU Ha
JIEYEeHUE 3aCTPAaxOBaHHBIX KIWEHTOB. [IpM BO3HMKHOBEHHH
CTPaxOBOI'O Ciy4as KJIMEHT IIOJAeT 3asBKy Ha OKa3aHHE
MEIULUHCKUX YCIYyr IO YCJIOBUSM JOrOBOpPA HWHCIEKTOPY,
KOTOpbIii  paboTaeT C JaHHBIM KJIWEHTOM. MHcmekTop
HaIpaBJIIeT JaHHOTO KJIMEHTa B JeueOHoe yupexaeHue. OT4eTsl
O CBOEM  JEATENBHOCTH  HWHCIEKTOpP  MPEAOCTaBIsIET B
Oyxranreputo. byxranrepuss mpoBepsieT oIaTy JIOTrOBOPOB,
NIEPEUUCIIIeT JCHEKHBIE CPEICTBA 3a OKa3aHHbIE YCIYT'H
Je4eOHbIM  YUPEXKIEHUSM, IPOU3BOIUT  OTYHCIEHUS B
HAJIOTOBBIE OpraHbl M MPEAOCTaBISIET OTYETHOCTb B OpPraHbI
rocynapctBeHHOM cTtatUcTUKU. CMK He TOJNbKO OIjlauyuMBaeT
JICYEHHE 3aCTPAaXOBAHHOIO JMIA IPU BO3HUKHOBEHUU C HHUM
CTpPaxoBOTrO CiIy4asi, HO U, TP1 BOSHUKHOBEHUUKAKUX-THOO0

OCIIOKHEHUM TIOClie JICUEHWS, OIUIauMBacT JICUCHHE JTHX
OCJIOKHEHUH

ATEHTCTBOHEIB
MKUMOCTH

ATEHTCTBO HEIBM)XMMOCTHU 3aHMMAETCSl MOKYNKOM, MpOAaXKew,
chadeil B apeHay OOBEKTOB HEIBMKMMOCTH IO JIOTOBOpaM C MX
COOCTBEHHHKAMHU. ATEHTCTBO YIPABIISIET o0BeKTaMu
HEJIBIDKUMOCTH KaK (PU3WYECKUX, TaK M FOPUAMYECKHUX JIHII.
CoOCTBEHHUK MOKET HMMETh HECKOJIbKO OO0BEKTOB. B cimyuae
MOKYNKH WJIM apeHAbl KIUEHT MOXET TMPOU3BECTH OCMOTP
oObekTa. B KkadecTBe OHONW W3 yCIyr, MpeajaraeMbix




ArCHTCTBOM, ABJISICTCS MPOBCACHUC MHCIICKTUPOBAHUA TCKYLICTO
COCTOSHUS O0OBEKTa AJId  aA€KBATHOTO  OMNPEACIICHHUA €T0
pLIHO‘-IHOfI uenel. Ilo pe3yjibTaTaM CBOCH JCATEILHOCTHU
Ar¢HTCTBO MNPOU3BOJUT OTYHCIICHHA B HAJOIOBBIC OpraHbl MU
npeaoCTaBIACT OTUCTHOCTD B OpPTaHbl FOC}’II&pCTBGHHOﬁ

CTaTHUCTHUKHU

KangpoBoeareHTcTBO

KanmpoBoe  areHTCTBO  CIOCOOCTBYET  TPYIOYCTPOMCTBY
0e3paboTHBIX ~ rpaxaaH. AreHTCTBO  BeleT y4eT H
KJaccuuKanuio JaHHBIX 0 0€3pab0THBIX HA OCHOBAaHUHU PE3IOME
or HuX. OT mnpeanpuaTuil ropoja TMOCTYNAalOT JaHHBIE O
CBO60)IHI)IX BAaKaHCHUAX, Ha OCHOBAaHUH KOTOPBIX ar€HTCTBO

npesaraet pa3inuHbIe BapHAHTHI TPYIOYCTpOIicTBa
couckarensiM. B ciayuae NosioKMTEIBHOIO HCXOAa IMOMCKA

Bapuant

ITpeameTHas10071aCTh

CyniHocTh3a1a4u

BAKaHCHs CUMTAETCS 3allOJHEHHOM, a 0e3paboTHBIN CTaHOBUTCS
TpyaoycTtpoeHHbIM. [lo pe3ynbratam CBOeH JESTENbHOCTH
KaJ[pOBOE AareHTCTBO IPOM3BOAUT OTUYUCIIEHUS B HaJIOTOBBIE
OpraHbl ¥ MPEAOCTaBIISIET OTYETHOCTD B OpraHbl

FOCY,I[apCTBCHHOﬁCTaTHCTHKI/I

Komnanus o
pa3paboTke
MIPOTPaMMHBIX
IPOIYKTOB

Kommanus 3akirouaeT AOTOBOP C KIMEHTOM Ha pa3paboTKy
IIPOrPaMMHOT0 NPOAYKTa COIJIACHO TEXHUYECKOMY 3aJaHHIO.
[locne yTBepKIEeHHA TEXHMUYECKOTO 3aJaHHs ONPEIEIAETCS
cocTaB U 00beM paboT, COCTABISETCS MpEIBApPUTEIIbHAS CMETa.
Ha xaxnaplii NpoeKT Ha3HA4YaeTCs OTBETCTBEHHBIM 3a €ro
BBIIIOJIHEHUE — KypaTrop MpPOEKTa, KOTOPBIM pacHpeneser
Harpy3Ky MEIy MPOTrpaMMHUCTAMU U CIEOUT 3a BBIIIOJIHEHUEM
TEXHUYECKOro 3anaHus. Korma mporpamMMHbBIN HPOLYKT T'OTOB,
TO €ro BHEAPSIOT, TPOM3BOIAT OOy4YeHHE KIMEHTa W
OCYIIECTBIAIOT AajpHENIIee conpoBoxaeHue. [lo pesynpraram
CBOEH [JEATEIbHOCTH KOMIIAHHS IIPOU3BOAMT OTYHUCIICHUS B
HaJIOrOBBIE OPTaHbl U MIPEIOCTABIIAET OTYETHOCTH BOPraHbl

FOCY,I[apCTBCHHOﬁCTaTHCTHKI/I

Typoneparop

Typomneparop mnpenocTaBisieT BO3MOXXHOCTb CBOUM KJIMEHTaM
OCYIIECTBUTh TYPUCTHYECKYK) WM [JEJIOBYK0 IIO€3JKy B
pasnuunble ropona Poccum u mupa. Ilpu paspaborke HOBOTO
Typa CHaudajga aHAJIU3UPYETCs TEKyllas CUTyallus Ha pPBIHKE
Typu3Ma | BbIOMpaercss HampasieHue Typa. Ilocme sToro
OTIpeJIeNIAeTCs CTaTyCc Typa, OPOHUPYIOTCS MeCTa B TOCTHHHUIAX
U OwineTsl Ha Tepee3; K MeCTy Typa, pa3pabarbiBacTcs
KyJIbTypHasl/1e110Bast/pa3BiieKaTesIbHas IIpOrpaMmMa,
YTBEPXKAAKOTCA CPOKM Typa. Ha Kaxapli Typ Ha3Haydaercs
OTBETCTBEHHOE JIUIO OT TypollepaTropa, KOTopoe OyIeT BecTH
JaHHBIA  Typ Ul yJaXuBaHUs 1OpoOiieM B ciydae
BO3HUKHOBEHHUS KAaKMX-HUOYIb 4Ype3BbIUaliHBIX MM (opc-
MaXOPHBIX cuTyarui. KimmeHt npuxoaut B opuc Typoreparopa,
IrJie BMECTE C MEHEPKEPOM BBIOMPAET y)Ke pa3paboTaHHBIN Typ U
opopmisier myteBky. Ilocrme Bo3BpamieHHs W3 Typa KIHEHT
MOXKET BBICKA3aThb CBOM 3aMEYaHMsI WIHM IOXKEJIaHUs, KOTOpBIE
OyAyT Y4TEHBI MPH JOPaOOTKE CYIIECTBYIOIIUX TYpOB WU TPU
pa3paboTke HOBBIX. Takxe, UIsl JaldbHENIIEro yIydlleHus Typa,
TyponepaTop NPOBOAUT aHaIU3 OTYETOB OT IOCPEAHHUKOB
(roctunMua, ruasl U T.4.). I1o pe3ynbraTtam cBoei JesTenbHOCTH




TypoIepaTop IPOU3BOAUT OTYMUCICHHUS B HAJIOTOBBIE OpPraHbl U
MIPEAOCTABIIAET OTYETHOCTh B OPTaHbIrOCYyAAPCTBEHHON

CTaTUCTHUKHU

3aganmne Ne 2

[Ipoananu3upoBaTh HpeaMETHYIO 00JacTh, YTOUYHHWB U JIOMOJHHUB €€, PYKOBOJCTBYSICH
COOCTBEHHBIM OIBITOM, KOHCYJIBTAIMSIMU M JIFOOBIMH HCTOYHUKAMU (KHUTAMH, Y4eOHUKaMH
WM UHTEPHET- UCTOYHUKAMHU).
3ananue Ne 3

BrmmonuuTs CTPYKTypHOE pa30HeHHEe TPEIMETHONH O00JIACTU Ha OTACNbHBIC

nojpasieneHus (IoJICUCTEMbl) COTIIACHO BBITOTHAEMBIM UMU(YHKITHSIM.

3aganmne Ne 4

Omnpenenuts 3a1a49u ¥ QYHKIIUNA CUCTEMBI B TICJIOM B (DYHKIIUU KaXXI0TO TOIpa3AcICHuUs
(moacucTeMs).
3amanue Ne 5

[Iponymats moapoOHOE omucaHue padOThl KaKIOTO MoJpa3feieHust (IMOJCUCTEMBI),
QJIITOPUTMOB U CIICHAPUEB BBIMIOJIHEHUS UMHU OTAETbHBIX paboT. [IpogymaTh BUIBI BXOAHOU U
BBIXOJTHOW MH(OPMAIIUH [T KaXKI0TO MMoApa3AeiaeHus (TI0ACUCTEMBI).
3amanne Ne 6

Omnucatb cxemy paboThl Oyay1eit HHPOPMAITMOHHOW CUCTEMBI, YUUTHIBAS BHIJICIICHHBIC U

OIMMCAHHBIC paHEC TTOACUCTEMBI.

3amanue Ne 7

OmnpenenuTs TpymITy MoJb30BaTENCH, A1l KOTOPOW AaHHAs cucTema Oyner Ooree
BOCTpeOOBaHa.

Onucarp mnepedeHb (QYHKIUM CHCTEMbI, KOTOpble OYyIyT [OCTYNHBI JIaHHOW TpyIIe
OJIL30BaTEIICH.

3amanue Ne 8

Pacnucate ocHOBHBIE (bYHKHI/IOHaJ'IBHI)IC BO3MOXHOCTH aIMUHHUCTpATOpa CUCTEMEI, KaK

OJIHOTO M3 I0JIb30BATEIIEH CUCTEMBI.
3amanue Ne 9
OdopMuTh OTUET
INPAKTUYECKAS PABOTA Ne2
N3y4enne ycTpoiicTB aBTOMaTH3HPOBAHHOIO cO0pa nHGopManuu.

Lenu: nzyueHue ycTpoicTB aBTOMATU3UPOBAHHOTO cOopa MHPOPMAIIH.

dopmMma oTyera:
—BBITIIOJIHUTH 3aJaHHUC,



—I0Ka3aTh MPETo1aBaTelo;
—OTBETUTH Ha BOIPOCHI IIPETIOAABATEIS.
Bpems BoinmosiHeHus: 2 4

TeopeTnyeckue BONpoOChI
Opranu3zanus u MeTofbl coopa
uHpopmanuu. Y cTpoiicTBa

aBTOMATHU3MPOBAHHOIO cOOpa MHPOPMAIIUH.
3aganue Ne 1

N3yunth 1 onucaTh TexHONIOTHMH mTpuxoBoro koauposanus (BarCodeTechnologies) coopa

uHbOpMaIUH.

3ananme Ne 2
N3yuuTh 1 onrcaTh TEXHOJIOTUHU paanodacToTHON uaeHTuukamnuu (RFID —

RadioFrequencyldentificationTechnologies) c6opa nadopmarum.

3aganue Ne 3

N3yunth 1 onucath kapTounsle TexHosnoruu (CardTechnologies) coopa nndopmaryu.

3amanue Ne 4

W3yunth 1 onucaTh TexHosoruu coopa nanueix (DataCommunicationsTechnologies).

3amanue Ne 5
I/I3y‘-II/ITB 158 OIm1caTb TCXHOJIOTUHN paCHOSHaBaHI/Iﬂ rojaoca, OIITUYCCKOI'O nu
MArHUTHOTO Paclo3HaBaHUS TEKCTa, OMOMETPHUUCCKHUE TEXHOJIOTHH U

HEKOTOPBICIPYTHE.

3aganue Ne 6

B 3aBucumoctu ot uenei, chepbl 1eATeIbHOCTH U pacloaraéMbIX TEXHUYECKUX CPEACTB

MO>KHO BBIACIHUTH MCTOAbI c60pa AAHHBIX, IPUMCHSCMBIC:

1) B 5KOHOMUYECKHX HH(DOPMALIMOHHBIX cUCTEMaX (HapuMep,MapKeTHUHTa);
2) B reonH()OPMAITIOHHBIXCUCTEMAX;
3) B craTHCTUYECKUX UH()OPMAIIMOHHBIXCUCTEMAX;
4) B MHPOPMALIMOHHBIX CUCTEMAX YIIPABICHUS IPOU3BOICTBEHHBIMUIIPOLIECCAMHU.
3aganue Ne 7
st 3amanHOM peMeTHOM ob6macTu (M. mpakTudeckas padora Ne 1) onmmure

YCTPOHCTBA U METO/IbI aBTOMATU3UPOBAHHOTO cOOopa HH(OpMAIHH.

3aganue Ne 8

OdopmuTh OTYET.

ITPAKTUYECKAS PABOTA Ne 3
OIIEHKA SKOHOMHUYECKOM Y®®PEKTUBHOCTH



UH®OPMAIIMOHHON CUCTEMBI

Hesan: u3yueHue METOA0B OLEHKH S3KOHOMUYECKON 3((HEKTUBHOCTH UHPOPMAIIMOHHBIX
CHCTEM.

®opma oTuera:

—BBIIIOJIHUTH 33JJaHUE;

—II0Ka3aTh MIPETOABaTEeIO;

—OTBETUTBH HA BOIIPOCHI IIPETIOIaBATEIIS.
Bpems BoinmosiHeHus1: 2 4

TeopeTnyeckue BONpPoOCHI
[Tonsitue sxoHOMUYECKOM 3D (PEKTUBHOCTH MHPOPMAITMOHHBIX CUCTEM.
MeTob! OIIEHKH SKOHOMUYECKOH 3((HEKTUBHOCTH

UH(POPMALMOHHBIX cUcTeM. PacdyeT s5KOHOMUYECKOM

3¢ dexTBHOCTH HHPOPMAITMOHHBIX CUCTEM.

3aganue Ne 1

OxapakTepu3yiTe 3aTpaTHbIE METObI OLIEHKH SKOHOMHYECKOH 3P PEKTUBHOCTU

I/IH(bOpMaI_II/IOHHBIX CHCTCM.

3aganue No 2

OxapakTepu3yiTe METO/Ibl OLIEHKU IPSMOT0 pe3yibTaTa HH()OPMAIIMOHHBIX CUCTEM.

3aganne Ne 3

OxapakTepu3yiTe METO/Ibl OLIEHKH IKOHOMUYECKOU 3(h(hEeKTUBHOCTH HHPOPMAIIHOHHBIX

CHUCTCM, OCHOBAHHBIC HAa OLICHKC NJCAJIbHOCTHU IIPOLICCCa.

3aganue Ne 4
OxapakTepu3yiTe KBAIMMETPUUYECKUE TMOAXOJbl K OICHKE HSKOHOMHUYECKOM

s dexTuBHOCTH

I/IH(bOpMaIII/IOHHI)IX CHUCTEM, OCHOBAHHBIC HAa OLICHKEC NACAJIBHOCTHU IIpoLecca.

3amanue Ne 5

IIposenute CPaBHUTEJIBHBIA  aHAJM3 METOJOB OLEHKA SKOHOMHUYECKOU

3 PEeKTHBHOCTH HHPOPMAMOHHBIXCHCTEM.

3aganue Ne 6

PaccuuTaiite HKOHOMHMYECKYI0 3(()eKTUBHOCTh 3alaHHONH HHPOPMALMOHHOM

CUCTEMBI (cM. mpakTuueckas pabora Ne 1).

3amanue Ne 7

OdopmuTts oTuer.

INPAKTUYECKASA PABOTA Ne 4

PA3BPABOTKA MOJEJIU APXUTEKTYPbI
WH®OPMAIIMOHHON CUCTEMBI

Hean: noixyyeHre HaBHIKOB Pa3pabOTKH MOJENIN apXUTEKTYPbl HH)OPMAIIMOHHON
CUCTEMBI.



dopMma oTyera:

—BBIIIOJTHUTH 3aJaHUC,

—II0Ka3aTh MIPENOAaBaTelo;

—OTBETUTH Ha BOIPOCHI IIPETIOAABATEIS.
Bpems BoinmosiHeHus: 2 4

TeopeTnyeckue BONpoChI

[TonaTue apXuTeKTypbl HHPOPMAITMOHHON CHCTEMBI.
Buns! apxurextyp HHGOPMAIIMOHHBIX cUCTeM. JlOCTOMHCTBA M HEAOCTATKH.

3aganue Ne 1
CripoexTrpoBaTh HHPOPMALMOHHYIO CUCTEMY (CM. pakTHueckas padota Ne 1) Ha ocHOBe

apXHUTEKTYPBI «Paiia-cepBepy.
3aganue Ne 2

CripoekTrpoBaTh HHPOPMALIMOHHYIO CUCTEMY (CM. pakTHueckas padota Ne 1) Ha ocHOBe

ApXHUTEKTYPBI «KJIUEHT-CEPBEPY.

3aganue Ne 3

CnpoekTtupoBaTh HH()OPMAITMOHHYIO CUCTEMY (CM. TIpakThuyeckas padota Ne 1) Ha ocHOBe

MHOT'03BEHHOM apXUTEKTYPbI «KIUEHT-CEPBEPY.

3amanue Ne 4

Odopmuts otyer.

IIpakTuyeckas padora NeS

ObocHoBaHMe BBIOOPA CPEACTB NPOCKTHPOBAHUS HH(POPMALIHOHHOH
CHCTEMBI

enun: nzydyeHne METO0B CPEACTB MPOECKTUPOBAHUS HHPOPMAILIMOHHON CHUCTEMBI U
BBIOOP MOAXO/SIIET0 CPEACTBA IPOSKTUPOBAHUSL.

®opma oTyera:

—BBIINIOJIHUTD 33/1aHUE;

—II0Ka3aTh MIPETOAaBaTeIO;

—OTBETUTH Ha BOIPOCHI IIPETIOAABATEIIS.
Bpems BbinosHeHus: 2 4

KpaTtkue TeopeTnueckue cBeieHUs
Knaccugukayus CASE-cpeocme

Bce CASE-cpencta nenarcst Ha TUIBI, KaTeropu U ypoBHU. Kiaccudukanus no tumam
oTpaxkaeT pyHKIHoHaIbHYI0 opreHTaio CASE-cpencTB B TEXHOJIOTHYECKOM TIpoIiecce.

1) Ananu3 m npoexkTupoBanue. CpeJcTBa JaHHOM IPyIIIbl UCTIOIB3YIOTCSISA CO3IaHUS
cienuUKai CHCTEMBl U €€ MPOEKTHUPOBAHUS; OHHM TOJIEPKUBAIOT IIHPOKO H3BECTHHIC
MeTononoruu npoekruposanus. Krakumcpencrsamotnocstes: CASE, Anamutuk (OiTokc), The
Developer (ASYST Technologies), POSE (Computer Systems Advisers), ProKil*Workbench



(McDonnell Douglas), Excelerator (Index Technology), Design-Aid (Naslec), Design Machine
(Optima), MicroStep (Meta Systems), vsDesigner (Visucil Sothvetrr), Anuijsl'Designer
(Yourdon), Design/IDEF (Meta Soft\vare), BPWin (Logic Works). SELECT (Select Sofhvare
Tools), System Architect (Popkin Software & Systems), Wesfmounl I-C.iSE Youi-don
(Westmount Technology B. V. & CADRE Technologies), CASE/4/0 (microTOOL GmbH). Ux
LENbIO SIBISIETCS ONpeesIeHUe CUCTEMHBIX TPeOOBaHMI U CBOMCTB, KOTOPBIMU CHUCTEMA JOJIKHA
o0namarh, a TakKe CO3/laHUE TMPOEKTa CHCTEMBI, YIOBJIETBOPSIONICH ATHUM TpeOOBaHUSM U
oOyafaronieil coOTBETCTBYIOIIMMHU CBoWcTBaMHM. Ha BbIXOAE NpPOAYLMPYIOTCS CHEeUU(UKAITIH
KOMIIOHEHT CHCTEMBl M HMHTEp(ENCcOB, CBSI3BIBAIOIIMX 3TH KOMIIOHEHTHI, a Takxke "Kayibka"
apXUTEKTYpPhl CHUCTEMBl M JeTalbHas "Kalbka" TPOEKTa, BKIIOYAIONIAS aQJITOPUTMBI U
oTpezieNieHus! CTPYKTYp JaHHBIX.

2) IIpoexTupoBaHme 6a3 1aHHBIX U (paiiyioB. CpeacTBa JaHHON IPyNIIBIOOECTICYNBAIOT
JIOTUYECKOE MOJIETMPOBAaHUE JAHHBIX, aBTOMAaTUYECKOe MpeoOpa3oBaHHE MOJeENel TaHHBIX B
Tpetsto Hopmanbsayto @opmy, aBTOMaTH4ecKyro reHepanuio cxeM bJl u omucanuii popmaros
¢aitmoB Ha ypoBHe mporpammuoro koma: ERWin (Logic Works), Chen Toolkit (Chen &
Asssociales), S-Designor (SDP), Designer2000 (Oracle), Silverrun (Computer Systems
Advisers).

3) IIporpamMmupoBaHmue. Cpencrsa 3TOM TPYIIIBI MO/JIEPKUBAIOT
ATaNbIIPOrPaMMUPOBAHUS M TECTUPOBAHMSA, a TaK)KE aBTOMATHYECKYIO KOJOTEHEpalUio U3
crienupUKaIyi, moayyas MOJHOCTHIO JOKYMEHTUPOBAHHYIO BhINOJIHsAeMYo porpammy: COBOL
2/Workhench (Mikro Focus), DECASE (DEC), NETRON/CAP (Netron), APS (Sage Softwtire).
[Tomumo fguarpaMMepoB pa3iMYHOTO HA3HAYEHHWsT M CPEICTB MOANEPKKH padOThl C
pPENO3UTOPUEM. B 3Ty TPYINIy CPEACTB BKJIIOYEHbl M TPAJULUOHHBIE TE€HEPATOPbl KOJIOB,
aHaM3aTopbl KOJOB (Kak B CTaTHKE, TaK M B JWHAMHUKE), T€HepaTopsl HAOOpOB TECTOB,
aHaJIM3aTOPbI OKPBITHUS TECTAMH, OTJIATUUKH.

4) ConpoBoxkaeHue U PEMHKMHUPHUHT . K TaKUM cpencTBam
OTHOCSITCSIIOKYMEHTATOPbI, aHAJIU3aTOpbl MpOrpamMM, CpEACTBA PECTPYKTypUPOBAHUA U
peumkenupunra: Adpac CASE Tools (Adpac). Scan/COBOL, u Superstructure (Computer Data
Systems), Inspector/Recoder (Language Technology). VX menbro sBiseTCs KOPPEKTUPOBKA,
U3MEHEHHE, aHaIW3, NpeoOpa3oBaHUE W PEUHKEHUPHUHT CyllecTByomeil cuctembl. CpencTsa
MO3BOJIAIOT OCYULIECTBIISATh MOJJAEPKKY BCEH CHCTEMHOM JOKYMEHTAIMH, BKJIIOYas KOJIbI,
cienuuKay, HaOOpPHl TECTOB;KOHTPOJMPOBATH IMOKPHITUE TECTaMU JUISI OLIEHKU IIOJIHOTEHI
TECTUPYEMOCTH; YIPaBJIATh (QYHKIHMOHUpPOBaHHEM cHucTeMbl U T.I. OcoOblii uHTEpec
MPENICTABIISIIOT cpenicTBa obecriedeHust MoOMIbHOCTH (B CASE OHUM MOJTydnan Ha3BaHUE CPEJICTB
MUTpalui) U penHxuHupuHra. K cpeiacrBam Murpamuu OTHOCSTCS TPAHCIATOPbI, KOHBEPTOPHI,
MaKpOT€HEPATOPHI U ., TO3BOJISIOIINE 00ECTIEYUTh MIEPEHOC CYIIECTBYIOIIEH CUCTEMBI B HOBOE
OTIepaIllMOHHOE WJIU alfnapaTypHOe OKpYKEHHE.

Cpeocmea peuHiCUHUPUHZA 6KIIOYAIOM:

. CTaTUYECKHE aHAJIM3AaTOPbI AJIs IPOoAyLUpoBaHus cxeM cuctemsl [10 u3

€ KOJIOB, OIICHKM BIHMSIHUS Mogudukanuii (Harpumep, "sddexra psou" - BHeceHHEe U3MEHEHUI
C LIEJIBIO UCIIPABIICHUS OIIMOOK MOPOXK/IaeT HOBbIE OLIUOKH);

. JMHAMUYECKUE aHaJIU3aTopbl (0OBIYHO, KOMITMIIATOPBI U HHTEPIIPETATOPHI C
BCTPOEHHBIMU OTJIAZJOYHBIMU BO3MOKHOCTSIMH);

n JOKYMEHTATOPBI, I03BOJISIOLINE ABTOMAaTHUECKH M10JIy4aTh OOHOBJICHHYIO
JIOKYMEHTAIMIO ITPU U3MEHEHUH KOJa;

. PERAKTOPBI KOAOB, aBTOMATUYECKU U3MEHSIOIIUE NPU PEJAKTUPOBAHNU U BCE
MPEeIIECTBYIONIUE KOy CTPYKTYpPHI (Hanmpumep, cenupuKanum);

n CpeZAcTBa AOCTyNA K crielu(UKanusiM, X MOAU(PUKALIUN 1 TeHepalui HOBOTO
(MOIMUIIMPOBAHHOTO) KOJA;

. CpeACTBa PEBEPCHOT0 MHKMHUPUHTA, TPAHCIUPYIOIIKE KOJIbI B cClIeU(UKALIUH.

5) Okpyxenune. CpencTsa MOAACPKKH TUIATGOPM 71T MHTETPALMH, CO3TaHUS U TTPHUIAHMS
toBapHoro Buaa CASE-cpenctsam: Multi/Cam (AGS Management Systems), Design/OA (Meta
Software).



6) Ymnpasnenue npoekroM. CpencrtBa, MOJIEPKUBAIOLINE IJIAHUPOBAHUE, KOHTPOJIb.
PYKOBOJICTBO, B3aWMOJICHCTBHE, T.e. (YHKIMH, HEOOXOAMMBIE B IIpoIecce pa3paboOTKH |
corpoBoxaeHus mpoektoB: Project Workbench (Applied Business Technology). Knaccuduxarus
M0 KaTerOpusiM ONpEAEseT ypOBEHb WHTETPUPOBAHHOCTH IO BBHIMOJHSAEMBIM (QYHKIUSM H
BKJIIOUAET BCIOMOTaTeiabHble TMporpaMMmbl (tools), makeTsl paspaborumka (toolkit) wu
WHCTpyMeHTalIbHBIC cpencTBa (workbench). Kareropus tools o0o3HawaeT BCroMorateiabHBIN
[aKeT, pelaroluii HeOOJbIIYyI0 aBTOHOMHYIO 3ajady, MpUHAJUIeXkallyo Mpobieme Oojee
mmpokoro Macmraba. Kareropus toolkit mpencrTaBisieT COBOKYMHOCTh HWHTETPHUPOBAHHBIX
IPOTPAaMMHBIX CPEJCTB, OOECHEYMBAIOUIMX IMOMOINb Ui OAHOTO U3 KJIAcCOB IMPOrpaMMHBIX
3a]a4; HCIOJIb3YeT PENO3UTOPUIl ISl BCeM TEXHHUYECKOW W YIpaBisiomeid UHPopManuu o
MPOEKTe, KOHIEHTPUPYSACh IPU 3TOM HAa MOJJEp’KKE, KaK MpaBUiIO, OAHOM (a3bl WM OJHOTrO
stana paspadotku I10.

Kareropuss workbench mnpezncraBiaser co0Goif HMHTErpanuio NPOrpPaMMHBIX CpPEJICTB,
KOTOpBIE TIOJIJIEP’)KUBAIOT CUCTEMHBIN aHaJIN3, MPOEKTUpOBaHUE U pa3padoTky I10; ucnonb3yroT
PENo3UTOPHiA, COJEpXKAIUil BCIO TEXHUYECKYIO M YIPABIAIOUIYI0 HH(POPMALMIO O MPOEKTE;
o0ecrneynBa0T aBTOMaTUYECKYIO Iepeiady CUCTEMHOM MHpOpMALUU MEX1y pa3paboTuuKaMu U
JTamaMu  pa3pabOTKW;  OPraHM3yIOT  MOAJCPXKKY mpaktuuecku mnonHoro JKIL[ (ot
aHanu3aTpeOoBaHui U mpoekTupoBaHus 110 10 momyyeHHs HOKYMEHTHPOBAHHOM BBINOJIHAEMON
nporpammbl). Workbench, mo cpaBuenmio c toolkit, oGmamaer Oojee BBICOKOH CTENEHBIO
MHTErpallii BBIMOJHAEMBIX (YHKUUH, OOJbIIEH CaMOCTOSATENBHOCTBIO M aBTOHOMHOCTBIO
UCTIOJIb30BaHUs, a TAaKXKe HAJIMYUEM TECHOW CBSI3M C CUCTEMHBIMU M TEXHHYECKUMH CPEICTBAMU
annapaTHO-BBIYMCIUTENILHONW cpelbl, Ha KoTopoit workbench ¢ynkuumonupyer. Ilo cymectny,
workbench MoxeTt paccMaTpuBaThCsl KaKk aBTOMaTH3UpOBaHHAsE paboyasi CTaHIUS, UCTIONIb3yeMast
KaKk MHCTPYMEHTapui JUIsi aBTOMAaTHU3allMM BCEX WM OTHCNIBHBIX COBOKYMHOCTEH paboT 1o
co3mauuto [10.

Knaccudukanus mo ypoBHsM cBs3aHa c¢ oOmacteio aedictBusi CASE B mpenmenax
ku3HeHHoro nukia I10. OgHako 4eTkue KpUTEpUH ONpEeAETICHUs I'PaHULl MEXKAY YPOBHSAMHU He
YCTAHOBIICHBI, IO3TOMY JlaHHAs KiaccU(UKalUs HMMeeT, BOOOIIE ToBOpPs, KaueCTBEHHBIH
XapakxTep.

Bepxuue (Upper) CASE uyacTo Ha3bIBalOT CpPEACTBAMH KOMIIBIOTEPHOIO IJIAHUPOBAHUS.
OnHM npu3BaHbl NOBBINATh 3(PPEKTUBHOCTD NESITENBHOCTH PYKOBOIUTENECH (UPMBI U HPOEKTA
MyTEM COKpAIICHHUs 3aTpaT Ha ONpeAeTCHUE MOJUTHKU (UPMBI M Ha co3/laHHe OOIIero IiaHa
IPOEKTa. DTOT IJIaH BKJIOYAET LM U CTPATEerMy UX JIOCTU)KEHUS, OCHOBHBIE JICHCTBUS B CBETE
neneit u 3agad GUPMBI, YCTAaHOBJICHUE CTAHAAPTOB Ha pa3lIMYHbIE BHUIBI B3aUMOCBSA3EH U T.1.
Ucnons3zoBanne BepxHnx CASE 1o3BOMSIET TOCTPOUTH MOJEIh MPEAMETHOM 00JacTH,
OTpaXKarolllylo BCIO CyllecTBYylomyto cneunpuky. OHa HampaBjeHa Ha NMOHMMaHHE OOILIEro H
YaCTHOI'O MEXAaHHU3MOB (DYHKIIMOHMPOBAHUS, HMEIOIMXCA BO3MOXKHOCTEH, pecypcoB, ILenei
IIPOEKTa B COOTBETCTBUU C HazHaueHUEM (pUPMBI. DTU CPEACTBA MO3BOJSIOT MPOBOJUTH AHAIIN3
pa3INYHBIX CLEHAPUEB (B TOM YMCIIE HAWIYUIINX M HAUXYALIUX), HAKAIIMBAss MHOOPMAIUIO 171
npuHATHS onTUMaibHbIX pemeHnid. Cpennue (Middle) CASE  cumraioTcst cpeacTtBamu
MO/JICPKKU ATAIlOB aHajdu3a TPEOOBaHUI M MPOCKTUPOBaHMs crerudukanuii u ctpyktypsl 110.
VX ucronp30BaHME CYIIECTBEHHO COKpAIAeT IUKJI pa3paOOTKHU MPOEKTA; MPH 3TOM BaKHYIO
pOJIb MIpaeT BO3MOXKHOCTb HAKOIUICHHMsI M XpaHEHWs 3HAHUH, OOBIYHO MMEIOLIUXCS TOJBKO B
rojioBe pa3paboTuMKa-aHAIUTUKA, YTO ITO3BOJIUT HCIIOJIb30BaTh HAKOIUIEHHBIE PELICHUS IPH
CO3JIaHUM JIpYyrux npoekToB. OCHOBHAS BbIroAa OT McmnoJib3oBanus cpennero CASE coctout B
3HAQUUTEIHOM OOJIETUYEHHHM TIPOCKTUPOBAHUS CHCTEM, IPOCKTHPOBAHUE IMpEeBpaIlaeTcs B
WUTEPATUBHBIN MPOIECC, BKIIOYAOIIUN CIAEAYIONINE IEUCTBUS:

- MOJIb30BATENb 00CYKIAET C AHATUTUKOM TPeOOBAHUS K POESKTUPYEMOH
CUCTEME;

- AHAJTUTHUK JOKYMEHTUPYET 3TH TpeOOBaHMUs, HCIIONb3Ysl TUarpaMMbl U CIIOBapu
BXOJIHBIX JIaHHBIX;

- MI0JIb30BATENb MTPOBEPSIET ATU AUATPAMMEI U CIIOBAPHU, IIPU HEOOXOIMMOCTH

MOAUDUITUPYS UX;



. AQHAJIMTUK OTBEYaeT Ha 3T MOIU(DUKALINN, U3MEHSSI COOTBETCTBYIOIINE
crenu(puKaum.

Kpowme toro, cpeanrie CASE obecrnieunBaroT BO3MOXKHOCTH OBICTPOTO JOKYMEHTHPOBAHUS
TpeOoBaHUI U OBICTPOTO MPOTOTUIIUPOBAHUS.

Huwxuane (Lower) CASE sBnsitorcs cpenctBamu paspabotku I1O (mpu 3TOM MOXKeT
ucnons3oBatecsi 10 30% cneundukanmii, cozgaHHbix cpenctBamu cpeanero CASE). Onm
COZiepKaT CHUCTEMHBbIE CJIOBapu M TpaduyecKue CpeAcTBa, HCKIIOYAONINEe HEOOXOIUMOCTb
pa3paboTku Qusuuecknx crnenupukanmii. MMeroTcs cucTemHble crnenu@UKanud, KOTOpPbIE
HETOCPEACTBEHHO MEPEBOMSATCS B MPOrPaMMHBIE KOJABI pa3padaTbiBaeMoOil cUCTEMBI (IIPU 3TOM
aBToMatudecku renepupyetcs 10 80-90% komoB). Ha aTu cpencTBa BO3moKEHBI Takke (PYHKIIMH
TECTUPOBAHUS, YIpaBieHUs KoHpurypamueit, QopmMupoBaHus AOKyMeHTanuu. [JIaBHBIMU
npeumyiiectBamu  HUKHUX CASE  BIsIOTCA: 3HAUUTENBHOE YMEHBIICHHE BpEMEHU Ha
pa3paboTKy, oOnerdeHue MoauduKalnui, MOANEPKKA BO3MOXKHOCTEH MPOTOTUIHPOBAHUS
(coBmecTHO co cpenanmu CASE).

Ipumepot paznuunvix CASE-cpedocme
1. Silverrun

CASE-cpenctBo Silverrun amepukanckoit ¢upmel Computer Systems Advisers, Inc.
(CSA) ucrnonb3yercs uisi aHanmu3a U npoekTupoBanus MC OusHec-kiIacca U OPUEHTHPOBAHO B
Oonpleil creneHn Ha crnupainbHyio Mojneiab JKL[. OHO mpuMeHMMO Il TOAJMEPKKH JIF0OOH
METOJIOJIOTUH, OCHOBAaHHOW Ha pa3/IeIbHOM MOCTPOSCHUHU (YHKITMOHATHHOUW U WH(POPMAIIMOHHOM
Mozelel (quarpaMM IMOTOKOB JaHHBIX U AHAarpamMM "CyIIHOCTh-CBSI3h").

Hactpoiika Ha KOHKPETHYIO METOJIOJIOTHIO oOOecreynBaeTcss BBIOOpOM TpeOyemoil
rpaduuecKkoil HOTalMM Mojeneil U Habopa NpaBWJI NMPOBEPKHU MPOEKTHBHIX crerudukanuid. B
CHUCTeME HWMEIOTCSI TOTOBBIE HACTPONKM JUisi Hamboyiee pacHpOCTPAHEHHBIX METOOJOTHH:
DATARUN  (ocHoBHass  Meromoniorus, mnoxanepxkuBaemas  Silverrun),  Gane/Sarson,
Yourdon/DeMarco, Merise, Ward/Mellor, Information Engineering. Jns KaXIoro MOHSTHS,
BBEJCHHOTO B TIPOCKTE MMEETCS BO3MOXKHOCTH J0OABJICHUS COOCTBEHHBIX OIHCATEICH.
ApxutekTtypa Silverrun mo3BoJisieT HapalBaTh Cpeay pa3padOoTKH Mo Mepe HE0OX0IUMOCTH.

Cmpykmypa u ¢pynkyuu

Silverrun umeer MOIyJTBHYIO CTPYKTYPY M COCTOUT M3 YETHIPEX MOMAYJIEH, KaKIbIH W3
KOTOPBIX SIBJISIETCS CAMOCTOSITENTBHBIM MPOIYKTOM M MOKET MPUOOPETaThCS M HMCIOJIb30BAThCS
0e3 CBS3M C OCTATLHBIMU MOIYJISIMU.

Monynb mocTpoeHus: Mojienei Ou3Hec-mpoleccoB B (popMe auarpaMM MOTOKOB JIaHHBIX
(BPM - Business Process Modeler) mo3BossieT MmoenupoBaTh (hyHKIIHOHUPOBAHUE 00CIIETyeMO
opranmsanuu unu cosnaBaemo MC. B monyne BPM oOecrieueHa BO3MOXXHOCTH pPalbOTHI C
MOJIEIISIMU OOJIBIIION CIIOKHOCTH: aBTOMAaTHYeCKast IepeHyMepanusi, padoTa ¢ epeBOM MPOIECCOB
(BKJIIOYasi BHM3yaJbHOE TEpPETACKMBAHWE BETBEHl), OTCOCIMHEHUE W TPUCOCIWHEHUE 4YacTel
MOJENHN JJisi KOJUIEKTUBHON pa3paldoTku. JuarpaMMbl MOTYT H300pa)kaThbCsi B HECKOJIBKUX
MpEeAONPEACIICHHBIX HOTanmsX, BKIouas Yourdon/DeMarco u Gane/Sarson. Mmeercst Takxke
BO3MOXKHOCTh  CO3/1aBaTh COOCTBEHHBIC HOTAIlMM, B TOM 4YHCJIE JOOaBISATH B  YHUCIIO
M300pakaeMbIX Ha CXeME JECKPHUIITOPOB OMPEICIIEHHBIC MTOJIb30BATEIEM IOJISL.

Monayns KoHIEnTyanbHoro MojenupoBanus gaHHbIX (ERX — Entity-Relationship eXpert)
obecreunBaeT MOCTPOCHUE MOJICNIeH TAHHBIX "CYITHOCTB-CBSI3b"!, HE MIPUBA3AHHBIX K KOHKPETHOMN
peanuzanyi. ITOT MOIYJb UMEET BCTPOCHHYIO SKCIEPTHYIO CHCTEMY, MO3BOJISIONIYIO CO3JATh
KOPPEKTHYI0 HOPMAaJIM30BaHHYIO0 MOJEJNb JTaHHBIX MOCPEJICTBOM OTBETOB Ha COJIEP)KaTEJIbHbBIE
BOIIPOCHI O B3aUMOCBSI3U JaHHBIX. BO3MOXHO aBTOMATHYECKOE MOCTPOCHUE MOJCIN AAHHBIX U3
OMHMCAHUU CTPYKTYp [HaHHBIX. AHanu3 (QYHKIUOHAJIBHBIX 3aBUCHUMOCTEH aTpuOyTOB JaeT



BO3MOXXHOCTh MPOBEPUTH COOTBETCTBUE MOJENU TPEOOBAHUAM TpPEThel HOPMalbHOU (HOPMBI U
oOecrneunTh UX BbINOJNIHEHUE. [IpoBepeHHas Moenb nepeaaercs B Moaysib RDM.

Monyns pensunonnoro monenupoBanus (RDM — Relational Data Modeler) mo3Bosnsier
CO3/aBaTh JIETATHU3UPOBAHHBIE MOJIETH "CYIITHOCTD -CBSI3b", IPEIHA3HAYCHHBIC JIJIs1 peaiu3allii B
pensauuoHHON 0a3e JaHHBIX. B 3TOM MoJyle TOKyMEHTUPYIOTCS BCe KOHCTPYKIIMH, CBSI3aHHBIE C
MOCTPOCHWEM 0a3bl JaHHBIX: WHICKCBHI, TPUTITEPHI, XpaHUMbBIC NPOIEAypbl W T.a1. [ nOkas
U3MEHsAeMas HOTallMsi W PaCHIMPSEMOCTh PEMO3UTOPHS TO3BOJSIOT padoTaTh MO JHOOO0H
MeTonosorud. Bo3moxHocTh co3naBath mojicxeMbl cooTBercTByeT moaxoxay ANSI SPARC k
MPEJCTaBICHUIO CXeMbl 0a3bl JaHHBIX. Ha s3pIke MOACXeM MOAENUPYIOTCS KakK Y3IIbl
pacmpenenieHHol 00pabOTKM, TaK U IOJIB30BATEILCKAE TIPEACTABICHUS. ODTOT MOIYJh
obecrneunBaeT MPOSKTUPOBAHKE U MOJTHOE TOKYMEHTHPOBAHUE PENLIMOHHBIX 0a3 JTaHHBIX.

Menemkep penosuropusi padoueir rpymnmbl (WRM — Workgroup Repository Manager)
MPUMEHSETCS KaK CIoBaph JAHHBIX JUIS XpaHEHUs oOmiel g BceX Mozened mHQopMaluu, a
Tak)Ke 00ecreunBaeT WHTET Ao Moy el Silverrun B eIMHYIO Cpely MPOCKTHPOBAHUS.

[Inatoit 3a BBICOKYIO THOKOCTh W pa3zHOOOpa3re M300pa3uTENbHBIX CPEACTB MOCTPOSHUS
Mojiesiel SBJseTcsl Takoi HeJocTaToK Silverrun, Kak OTCYTCTBUE HKECTKOTO B3aUMHOTO KOHTPOJIS
MEXIy KOMIIOHEHTaMU pa3IUYHBIX MojeJeil (Hampumep, BO3MOKHOCTH aBTOMATHYECKOTO
pacmipocTpaHeHus u3MeHeHud Mexay DFD paznmuunbix ypoBHeW aexkommnosunmu). Cremyer,
OJIHAKO, OTMETUTh, YTO ATOT HEJAOCTATOK MOKET HMMETh CYIIECTBEHHOE 3HAY€HUE TOJIbKO B
Cllydae MCToJib30BaHus kackaaHou moaenu JKI I10.

B3aumooeiicmeue c opyzumu cpedocmeamu

Jlig aBToMaTu4yeckoil reHepauuu cxeMm 0a3 JaHHbIX y Silverrun cymecTByIOT MOCTBHI K
Haubonee pacrpoctpaneHHbiM CYBJI: Oracle, Informix, DB2, Ingres, Progress, SQL Server,
SQLBase, Sybase. /Iy nepenaun JaHHBIX B CPEACTBA pa3pabOTKU MPUIIOKEHUNH UMEIOTCS MOCTBI
Kk si3pikaM 4GL: JAM, PowerBuilder, SQL Windows, Uniface, NewEra, Delphi. Bce mocTs
MO3BOJISIIOT 3arpy3uth B Silverrun RDM urdopmanmio u3 katanoroB coorBerctBytomux CYBJ]
win A3b61K0B 4GL. D10 mo3BONIAET TOKYyMEHTUPOBATh, IEPEIPOEKTUPOBATh WM IIEPEHOCUTH Ha
HOBBIE IUIAT(HOPMBI YK€ HaXOMAAILIUECS B dKCIUTyaTalluu 0a3bl JaHHBIX U MPUKJIAJHbIE CUCTEMBI.
[Ipu wucnonp3oBanuM MocTa Silverrun pacmupsieT CBOM BHYTPEHHHUH — PEMO3UTOPHMA
cneluPUUHbIMU sl 1eneBod cuctembl arpuOyrtamu. Ilocne ompeneneHus 3HAUEHUH STHX
aTpuOyTOB IeHepaTop MPHUJIOKEHUN MEPEeHOCUT WX BO BHYTPEHHMH KaTajor cpeibl pa3paboTKu
WIM WCHOJB3YyeT MpH reHepauuu kojaa Ha s3bike SQL. Takum oOpa3oM, MOXHO HOJHOCTBHIO
OIpeNieNUTh SApo 0as3bl JAHHBIX C HCIHOJIb30BAHHMEM BCEX BO3MOXKHOCTeH KOoHKpeTHOH CYBJI:
TPUITEPOB, XPAHUMBIX MPOLEAYp, OrpaHUYEHUN CCBhUIOYHOW uenocTHocTu. Ilpu cosznanumn
npuioxeHus Ha s3bike 4GL nanHble, mepeHeceHHble U3 perno3uTopus Silverrun, UCIONB3YIOTCA
aubo i1 aBTOMAaTHYECKON TIeHepalMu HMHTEPPEHCHBIX OOBEKTOB, JUOO A1 OBICTPOro HX
CO3/1aHUsl BPYUYHYIO.

Jns oOMeHa MAAaHHBIMU C JPYTMMH CpPEICTBAMU aBTOMATH3alMM IPOECKTHPOBAHUS,
CO3JIaHMs CTEIUAIM3UPOBAHHBIX MPOIEIYp aHAJIM3a M TPOBEPKU IMPOEKTHBIX crenupuKanuii,
COCTABJIEHHs CHEIMAIU3UPOBAHHBIX OTYETOB B COOTBETCTBUU C PA3IMYHBIMU CTaHAApTaMHU B
cucreme Silverrun nmeercst Tpu crioco0a BeIJauu MPOESKTHOM WH(POPMAIIMY BO BHEIIHUE (aiiiIbl:
1. Cucrema oT4eToB. MOXHO, OINpeAENuB COJEPKUMOE OT4eTa MO PENO3UTOPHUIO,
BbIJIaTh OTYET B TEKCTOBBbIM (aiiia. DTOT (ailn MOXKHO 3aTeM 3arpy3uTh B TEKCTOBBIM peaakTop
WIM BKJIFOUYUTH B JJPYTOM OTYET;

2. Cucrema skcriopta/ummnoprta. [ 6osiee MOJHOTO KOHTPOJISA HaJll CTPYKTYypoi ¢aiiioB
B CHCTEME 3KCIIOPTa/MMIIOPTAa HMMEETCS BO3MOXKHOCTH ONPEACNSATh HE TOJIBKO COACPKUMOE
HKCHOPTHOTrO (ailyia, HO U pa3ieNUTeNH 3alucel, Noiel B 3alMcAX, MapKepbl Hayala U KOHIA
TEKCTOBBIX moJyiell. Dalnpl ¢ yKa3aHHOH CTPYKTYpOH MOXKHO HE TOJIBKO (hOpMHUpPOBaTh, HO U
3arpy’kaTb B PEMO3UTOPHH. DTO JaeT BO3MOXXHOCTb OOMEHHMBATBCS JAHHBIMU C Pa3IMYHBIMU
cucreMamu: npyrumu CASE-cpenctBamu, CYB/l, TeKCTOBBIMU peakTOpaMu U 3JIEKTPOHHBIMU
TaOJIMIIAMH;

3. XpaHeHue perno3uTopus Bo BHeMHUX (aiinax uepes ODBC-apaiiBepsr. st qoctymna
K JTAaHHBIM PETO3UTOPHs M3 HanboJee paclpoCTPAHEHHBIX CHCTEM YIpaBlieHHs 0a3aMH JaHHBIX



obecreyeHa BO3MOXKHOCTh XPaHUTh BCIO MPOEKTHYIO HH(OPMAIIHIO HETIOCPECTBEHHO B popmate
stux CYBJI.

I'pynnosas padoma

I'pynnoBas pabota noazepxkuBaercs B cucreme Silverrun 1Byms criocobamu:

1. B crampaptHOM =~ OJHOIIOJIB30BATEIBCKOM  BEPCHUM  HMEETCd  MEXaHU3M
KOHTPOJIMPYEMOTO pa3feseHHs U CIUAHUA Mozeneil. PaznenuB Moaens Ha 4acTH, MOXKHO pa3laTh
UX HECKOJbKUM paszpaborumnkam. [locne neranpHol 10pabOTKH MOIeny 00BETUHSIIOTCS B €JMHbIE
cnerupuKaIum;

2. CereBast Bepcus Silverrun mo3BOJSIET OCYIIECTBISATh OJHOBPEMEHHYIO TPYIIIOBYIO
paboTy ¢ MOJIEISIMH, XpaHSIIIUMHUCS B ceTeBOM perosutopuun Ha 6a3ze CYB/] Oracle, Sybase wimm
Informix. [Ipu 3TOM HECKOJIBKO pa3pabOTUMKOB MOTYT pabOTaTh C OJIHOM U TOM K€ MOJIENbIO, TaK
KakK OJIOKUPOBKA OOBEKTOB MPOUCXOAUT HA YPOBHE OTJEIBHBIX 3JIEMEHTOB MOJIEIIH.

Cpeoa ghynkyuonupoeanus

Nwmerotes peanuzanuu Silverrun tpex miardopm - MS Windows, Macintosh
n OS/2 Presentation Manager - ¢ BO3MOXXHOCThIO 0OMEHA MPOEKTHBIMU JaHHBIMH MEXTy HUMHU.
Hns  ynknuonupoBanus B cpene Windows HE0O0XOAMMO HMMETh KOMIBIOTEp C
MPOLIECCOPOM MOJeNu He Hmxke 1486 W omepaTHBHYIO MaMATh o0ObeMOM He MeHee 8§ MO
(pexomennayercs 16 M0O). Ha nucke nonmnas nactamwsius Silverrun 3aaumaet 20 MO.

2. Rational Rose

Rational Rose — CASE-cpenctBo ¢upmer Rational Software Corporation (CIIIA) —
NpeJHAa3HAYeHO Ui aBTOMAaTH3allid JTaloB aHanu3a M mpoektupoBanus [10, a Takxke s
reHepaly KOJIOB Ha Pa3lIMYHbBIX SI3bIKaX W BBIMYCKa MPOEKTHON JAokyMmMeHTanuu. Rational Rose
UCTIONIB3YeT CHUHTE3-METOJI0JIOTHIO O00BEKTHO-OPUEHTHPOBAHHOTO aHajN3a W TPOCKTUPOBAHMUS,
OCHOBaHHYIO Ha MOAXOJax TpeX BEAYIIMX CHEIHAalUMCTOB B JaHHON oOmactu: bywa, Pambo u
Jlxexobcona. Pa3paboTanHass MU yHHBEpCaJbHAas HOTALUSA [UJII MOJICTUPOBAHHUS OOBEKTOB
(UML - Unified Modeling Language) npereHayeT Ha pojib CTaHIapTa B 00JacTh OOBEKTHO-
OPHEHTHUPOBAHHOTO aHanM3a W TnpoekTupoBaHus. KowkperHenii BapmanT Rational Rose
ompenenseTcss SA3BIKOM, Ha KOTOPOM TeHepupyrTcs koabl mporpamm (C++, Smalltalk,
PowerBuilder, Ada, SQLWindows u ObjectPro) . OcHoBHo#i BapuanT — Rational Rose/C++ —
MO3BOJIAET pa3pabaThiBaTh MPOEKTHYIO JOKYMEHTAIMIO B BHJE AMArpaMM U crenudukanuii, a
Tak)Ke TeHepupoBaTh TIporpammubie konael Ha C++. Kpome Toro, Rational Rose comepxur
CpeICTBAa PEUHXUHUPUHTA TporpammM, oOecrneuuBarolue MOBTOPHOE  HCIOJIB30BaHUE
MPOTPaMMHBIX KOMIIOHEHT B HOBBIX IMPOCKTAX.

Cmpykmypa u ¢pynkyuu

B ocHOBe pabotrhl Rational Rose nexxur moctpoeHue pasiavyHOrO poja AuarpaMM M
cruenu(uKaIuii, ONPENCNAIOMUX JIOTHYSCKYI0 U (PU3UYECKYIOCTPYKTYpPhI ~MOJEIH, €€
CTaTUYECKUE U JTUHAMHUYECKHE acleKThl. B MX 4HMCIIO BXOJAT AMAarpaMMbl KJIACCOB, COCTOSIHHM,
CIICHapueB, MOJTyJIeH, MPOIIECCOB.

B coctaBe Rational Rose MOXHO BBIIENUTH 6 OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHT:
pero3uTopuid, rpaduuecKuii HHTEpQEc MoIb30BaTeNs, CPEACTBA MPOCMOTpa poekTa (browser),
CpeICTBa KOHTPOJISI MPOEKTa, CpelcTBa cOOpa CTAaTUCTHKU U TeHepaTrop AOKyMeHTOB. K Hum
JIOOABJISIFOTCSL TE€HEPATOP KOJOB (MHIAUBHUAYATIBHBIN ISl K&XKIOTO sA3bIKAa) U aHanmu3atop st C++,
o0ecreunBaroIni PEUHKUHUPUHT — BOCCTAHOBJICHHE MOJIEIH MPOEKTa MO UCXOJHBIM TEKCTaM
MIPOrPaMM.



Penosutopuii  mpenctaBnser coOoi  O0OBEKTHO-OPUEHTHUPOBAHHYIO 0a3y JaHHBIX.
CpenctBa npocMoTpa 00ecreurBaroT "HaBUTalKI0" MO MPOEKTY, B TOM YHCIIE, IEPEMEILEHUE 110
HepapXusiM KIACCOB U MOJCUCTEM, MEPEKIIOUEHUE OT OJHOTO BHJIA TUArpaMM K JPyromy U T. 1.
CpencTBa KOHTpOJIA 1 cOOpa CTAaTUCTHKYU JAIOT BO3MOXKHOCTh HaXOJAUTh M YCTPAHATH OIITUOKH IO
Mepe pa3BHUTHA MPOEKTa, a He MOCIIe 3aBEepIICHUs eTo onucaHus. ['eneparop oTueToB opMUpyeT
TEKCThI BBIXOIHBIX JIOKYMEHTOB Ha OCHOBE COJIEPIKaIICCs B PENO3UTOPHH HH(DOPMAIIHH.

CpenctBa aBTOMATUYECKOW TeHEepaluu KOJIOB MporpaMMm Ha si3bike C++, HCIONB3yA
MHPOPMALIUIO, COJIEPIKAIILYIOCS B JIOTHYECKOW M (PU3MUECKOW MOJEISIX IMPOeKTa, (OPMHPYIOT
Gaiinbl 3aroloBKOB U (haliibl OMUCaHM Ki1accoB U 00bekToB. Co3laBaeMblii TakMM 00pa3oM
CKEJIEeT MpOorpaMMbl MOXKET OBITh YTOUHEH IIyTEM IpPsIMOro MporpaMMHpoBaHMs Ha sizbike CH++.
Anammzatop komoB C++ peanu3zoBaH B BHJE OTACIBHOTO MPOTPAaMMHOTO Moayis. Ero
Ha3HAYCHWE COCTOHMT B TOM, YTOOBI CO3/1aBaTh MOAYJIH TpoekToB B (hopme Rational Rose Ha
OCHOBE MH(OpMaIHH, COAEpKAIIEHCs B OMpeNesieMbIX MOJIb30BaTeleM HUCXOAHBIX TEKCTaxX Ha
C++. B mnpomecce paboThl aHAIM3aTOP OCYIIECTBIISIET KOHTPOJIb MPABUIBHOCTH HCXOIHBIX
TEKCTOB U IUarHOCTUKY OMIHOOK. Mojenb, momyuyeHHas
B pe3ylibTaTte ero paboThl, MOXET LEIUKOM WIH (parMeHTapHO KCIOJIB30BATHCS B PA3IMYHBIX
npoekTax. AHanu3aTtop 007aaeT NIMPOKUMHU BO3MOKHOCTSIMU HACTPOMKHU O BXOAY U BBIXOHY.
Hamnpumep, MOXHO ompenenuTs TUIIBI UCXOAHBIX (hailIoB, 0a30BBIM KOMIMISATOD, 3a7aTh, KaKas
uHbopMaIus JOKHA ObITh BKJIIOYEHA B (JOPMUPYEMYIO MOJIETbh M KaKWe AJIEMEHTHI BBIXOIHOM
MOJICTT CIIEAyeT BBIBOJUTH Ha JKpaH. Takmm oOpasom, Rational Rose/C++ obecrieunBaeT
BO3MO>XHOCTH TIOBTOPHOTO MCTOJIb30BAHUS MPOTPAMMHBIX KOMITOHEHT.

B pesyabTare pazpadotku mpoekTa ¢ nomomsio CASE-cpencta Rational Rose
dbopMUpYIOTCA CIAEAYIONINE TOKYMEHTHI:

1. nnarpaMmbI KJIaccoB;

. IMarpamMmbl COCTOSTHUI;

. IMarpaMMbl CIICHAPHEB;

. IMarpamMmbl MOJTyJIEH;

. AMarpaMMbl TIPOIIECCOB;

. cerduKalny KIaccoB, 00bEKTOB, aTPHOYTOB U ONepaluit
. 3aTOTOBKH TEKCTOB MTPOTPaMM;

. MOJIETIb pa3pabaTbIBa€MO MPOTrpaMMHON CUCTEMBI.

0 3 O\ L K~ W

[Mocnennuii U3 MEPEUYNCICHHBIX TOKYMEHTOB SIBISIETCS TEKCTOBBIM (DaiioM, COAepKaliuM
BCIO HEOOXOJMMYI0 MH(MOpPMAIMIO O MPOEKTE (B TOM YHMCIIe HEOOXOAMMYIO JUIS MOJTYYEHHUS BCEX
JMarpaMM ¥ CTICI(pUKALIHI ).

TekcTbl mporpaMm SBJISIFOTCS 3arOTOBKaMM JUIs MOCIEAYyIOIIei paboThl MPOrpaMMHCTOB.
Onu dopmupyrorcst B paboueM karajore B Buje (aiioB TUMOB .h (3aronoBku, cojepkaiiue
OMHUCaHMUs KJIAccoB) M .cpp (3aroToBKM mporpamMMm maias MeronoB). CucremMa BKIIOYAeT B
nporpaMMHbele  ¢ailibl  COOCTBEHHBIE ~ KOMMEHTApHM,  KOTOpble  HAYMHAIOTCA  C
MOCJIEIOBATEILHOCTH CUMBOJIOB //##. CoctaB wuH(]OpMaluy, BKIOYAEMOHW B MPOTpaMMHBIE
¢aiinbl, ompexpensercs JUOO0 MO yMOJYaHUIO, JUOO MO YCMOTpPEHHIO Iosib3oBarens. B
JMAIBHEHIIEM OSTH HWCXOJHBIE TEKCTHl PAa3BUBAIOTCS NPOTPAMMHUCTAMHA B  TIOJIHOIICHHBIE
IPOTPaMMBI.

B3zaumooeiicmeue c opyzumu cpedcmeamu u op2anu3ayun 2pynnoeoi padomaul

Rational Rose unrerpupyercs co cpenctsom PVCS st opranuzanuu rpynmnoBoid paboTsl
U YOpaBJIEHHS NPOEKTOM U co cpeiactBoM SoDA — mis JOKyMEHTHPOBAaHMS IPOEKTOB.
WuTterpamus Rational Rose 1 SoODA obecneunBaetcs cpeacrBamu SoDA.

Jlns opranmszanuu rpynmnoBoii pabotsl B Rational Rose Bo3moxHO pa3Ouenne Mojenu Ha
yrmpaBisieMble moaMoienu. Kakaas u3 HUX He3aBUCHMO COXPAHSETCS Ha JIMCKE WU 3arpyKaeTcst
B MOJIeNb. B KauecTBe mMoIMOIeTT MOXKET BBICTYIIAaTh KATETOPHsI KJIACCOB MIIN TTO/ICUCTEMA.

s ynpaisieMO ITOAMOJIEIH IPEyCMOTPEHBI OIEPaLliN:

1. 3arpy3Ka HOAMOJICIN B MAMSITh;



BBITPY3Ka MOIMOJIEH U3 MTaMSATH;

COXpaHEHHE MOJIMO/IENN Ha JTUCKE B BUE OTAEIbHOTO (paiina;

YCTaHOBKA 3aIUTHI OT MOAU(PUKAINY;

3aMeHa MOJIMOJICITH B ITAMSTH Ha HOBYIO.
Hawubonee addexTuBHO rpymmoBas paboTa opranusyercs mpu uarerpanuu Rational Rose
CO CHEIUalTbHBIMH CPEICTBAMH ympaBiieHHs KoHpurypamumeit u kontposs Bepcuit (PVCS). B
ATOM ciyd4ae 3alluTa OT MOAW(UKAIMM YCTaHABJIMBACTCS HA BCE YIPABISIEMBIC TOAMOJICIIH,
KpOME T€X, KOTOPBIC BBIJICIICHBI KOHKPETHOMY pa3paboTuuky. B 3TOM ciydae mpu3HaK 3alluThI
OT 3alMCH YCTaHABIMBAETCS i (PaiIoB, KOTOpBIE COAEpXkAT TOAMOJEIH, TO3TOMY IIpH
CUHTHIBAaHUH "4dyXuX'" MOAMOJENCH 3aluTa WX OT MOIU(MUKAIMUA COXPAHSETCS U CIydaiHbIC
BO3JICHCTBUS OKQKYTCSI HEBO3MOXHBIMHU.

Wb

Cpeoa ¢pynkuyuonuposanusn

Rational Rose ¢pynkumonupyert Ha paznuuasix miatdopmax: IBM PC (B cpene Windows),
Sun SPARC stations (UNIX, Solaris, SunOS), Hewlett-Packard (HP UX), IBM RS/6000 (AIX).
st paGoThl cucTeMbl HEOOXOAMMO BBITIOIHEHHE CIICAYIONINX TPEOOBaHMI:

1. [Tnarpopma Windows - mpoueccop 80386SX umm Beime (pexomenayetcs 80486),
namaTb8MO (pexomenayetcs 12M6), npoctpaHcTBO Ha qucke 8MO + 1-3MO 11 0JHOM MOAETH.
2. [Tnarpopma UNIX — mamsate 32+(16*uncno monp3oBareneii)MO, mpoCTpaHCTBO Ha

nucke 30M6 + 20 mpu urcTamsiuu + 1-3MO 1t ogHOM Moemnu.
CoBMecTUMOCTb TI0 BepcHsiM 00eCIIeunBaeTCs Ha YPOBHE MOJIEIEH.

3. Vantage Team Builder (Westmount I-CASE)

Vantage Team Builder npencrasisier co0oii MHTEIrpUPOBAHHBIN POrpaMMHBIN MPOAYKT,
OPHUEHTUPOBAHHBIN Ha peanu3anuio kackagHo moaenu KL 110 u nonnepxky nomaxoro XKII I1O.

Cmpykmypa u (hynkyuu

Vantage Team Builder o6ecnieunBaeT BBIMOTHEHUE CIEAYIOMUX (YHKITAN:

1. IIPOEKTUPOBAHME AMArpaMM IIOTOKOB JAHHBIX, "CYIIIHOCTb-CBSI3b", CTPYKTYp AAHHBIX,
CTPYKTYPHBIX CXEM IIPOrpaMM U MOCJIEI0BATEIbHOCTEN SKPAaHHBIX (POPM;
2. MIPOEKTUPOBAHKE TUArpaMM apXUTEKTYphl cucteMbl — SAD (mpoekTupoBaHuE cOcTaBa

U CBSI3M BBIYMCIIUTENIBHBIX CPENCTB, PACIpPEACICHUs 3aJa4 CUCTEMbl MEKIY BBIYMCIUTEIbHBIMU
CpPEIACTBaMH, MOJIEIMPOBAHUE OTHOLICHWH THUMA "KIMEHT-cepBep', aHalIu3 MHCII0JIb30BAHUS
MEHEKEPOB TPaH3aKLMH U 0COOEHHOCTEN (PYHKIIMOHUPOBAHMSI CUCTEM B PEaIbHOM BPEMEHH);

3. re”epanus koja nporpamm Ha sizbike 4GL neneBoit CYB/] ¢ noiaHbIM obecnieueHuemM
mporpamMMHO# cpenbl U reneparus SQL-kona mist cosnanust Tabmun b/1, maAEKCOB, OrpaHUYCHUI
LIEJIOCTHOCTU ¥ XPaHUMBIX ITPOLIEAYD;

4, nporpamMmmupoBanue Ha si3pike C co BcTpoeHHbIM SQL;

5. yTpaBJIeHUE BEPCHSIMH U KOH(UTYpaLUei MpoeKTa;

6. MHOT'0II0JIb30BATENBCKUN JOCTYI K PEIIO3UTOPHUIO IPOEKTA;

7. reHepanusi IpOeKTHOW JOKYMEHTAIUH 10 CTaHIaPTHBIM U UHIUBUIYaIbHBIM
mradJIoHaMm;

8. 9KCHOPT U UMIIOPT AaHHBIX rpoekTa B popmate CDIF (CASE Data Interchange
Format).

Vantage Team Builder mocraBisiercss B pa3lIn4HbIX KOH(QUTYpALUsIX B 3aBHCUMOCTH OT
ucnonszyembix CYBJl (ORACLE, Informix, Sybase umm Ingres) wiam cpenct pa3paboTKu
npunoxennit (Uniface). Kondurypamus Vantage Team Builder for Uniface otnmuaercs ot
OCTAJIBHBIX HEKOTOPOM CTENEHbI OpHEeHTanMu Ha crupanbHyro Mmozenb JKI[ IIO 3a cuer
BO3MOXXHOCTEH OBICTPOTO MPOTOTHIHPOBaHMS, mpenocTaBiasieMblx Uniface. [lyis omucanus
mpoekta MC wucmonb3yercs JOCTaTOYHO  OONBIION HAa0Op AuarpaMM, KOHKPETHBIE



BapHaHTBHIKOTOPOTO il HawboJiee pPACIpPOCTPAHEHHBIX KOH(MUTYpaluii TPUBEACHBI HIKE B
Tabymue 1

Tabmuna 1.
BapuanTtbel quarpamMm J1st pa3IMdHbIX KOHPUTYpaIui
Vantage Team |Vantage Team Vantage
Tun auarpammel O06o03HaueHME Builder for Builder for Team Builder
ORACLE Informix for Uniface

CyIIHOCTB-CBSI3b ERD + H- H+
IloTOKOB HJaHHBIX DFD + + +
CTpYKTYp JAHHBIX DSD + - H-
ApXHUTEKTYpbI

SAD + - -
CHUCTEMBI
I1oTOKOB ynpaBiaeHUs CSD + + +
TunoB ganHEBIX DTD + H- H
CTpyKTYpbl MEHIO MSD +
ITocienoBaTenbHOCTH BSD +
0JIOKOB
IlocnenoBaTenpbHOCTH FSD + +
opm
Conepxumoro hopm FCD + il
[Tepexon0B COCTOSIHUM STD + H- H
CTpyKTypHBIX CXEM SCD + [+ -

[Ipn mocTpoeHuM Bcex THUIIOB AMarpaMM oOOecreuuBaeTcs KOHTPOJIb COOTBETCTBUS
MOJIETIEN CUHTAKCUCY UCIOJIb3yEMBIX METOMIOB, a TAKXKE KOHTPOJIb COOTBETCTBUS OJHOMMEHHBIX
9JIEMEHTOB U MX TUIIOB Ul PA3JINYHBIX TUIIOB AUArpaMM.

ITpu moctpoennn DFD obecnieunBaercs KOHTPOJIb COOTBETCTBUS AMArpaMM Pa3IUUHBIX
ypoBHEH Aexkomno3uinu. KoHTpoub 3a MpaBUIBbHOCTBIO BepxHero ypoBHs DFD ocymecTBisercs
C MOMOIIBIO MaTpHIbl cUCKOB coObITHI (ELM). [l KOHTpOIIst 32 1€KOMIO3UIMEH COCTaBHBIX
IIOTOKOB JAHHBIX HCIOJB3YETCSI HECKOJIBKO BapHaHTOB MX OIMCAHUA: B BUJAEC AHArpamMm
ctpyktyp AaHHbix (DSD) wimm B HOTanmu BH® (dpopma bakyca-Haypa).

Jna  nocrpoenuss SAD wucnonb3yercs pacmmpeHHas Hotauumss DFD,  nparomas
BO3MOYKHOCTh BBOJUTH IOHATHUSA IPOLECCOPOB, 3a4ad M MNepU(PEpUIHBIX YCTPOHCTB, YTO
o0ecreunBaeT HarSITHOCTh MPOCKTHBIX PEIICHUI.

[Tpu noctpoenun mozenu naHHeIX B Buie ERD BeimosHsAeTcs ee HOpMann3auus u
BBOJAUTCSl ONpejereHne (PU3MUECKUX HMMEH 3JEMEHTOB JaHHBIX W TaOJull, KOTOpble OyayT
UCIIOJIb30BAaThCS B IIpoliecce TeHepaluu (undeckoicxeMbl JaHHBIX KoHKpeTHoM CVYBJI.
ObecnieunBaeTcs BO3MOKHOCTH OIPENENICHUS] ANbTEPHATHBHBIX KIIOYEH CYIIHOCTEH W IoJeH,
COCTABIISIFOLINX JOMOJHUTEIbHbIE TOYKM BXOAa B TaOnuily (TOJii MHIEKCOB), M MOIIHOCTH
OTHOLIECHUHN MEXAY CYLIHOCTSAMM.

Hannune ~ yHuBepcalbHOM ~ CHUCTEMBI ~ TEHEpalMM  KOAA,  OCHOBAaHHOW  Ha
criennUITMPOBAHHBIX CPEACTBAX JOCTYIA K PEMO3UTOPHUIO MPOEKTa, MO3BOJSIET MOAICPKHUBATH
BBICOKUH YPOBEHb HCIIOJHEHHS MPOEKTHON JAUCLUILIMHBI pa3pabOoTUMKaMH: JKECTKHH MOpSAI0K
(dbopMHUpOBaHUs MOJIEIECH; JKECTKast CTPYKTypa
U COIEPKUMOE JOKYMEHTAllMH; aBTOMATHYECKasl T'€HEPALns UCXOAHBIX KOIOB MPOrpaMM M T.A.
— BCE 3TO 00ecrneunBaeT NOBBIIIEHUE KauecTBa U HaJIe)KHOCTH pa3padarbiBaeMblx NC.



JU11 TOATOTOBKM MPOEKTHOM JOKYMEHTAllMM MOTYT HCIOJIb30BaThCSl M3JATEIIbCKHE
cucrembl FrameMaker, Interleaf wim Word Perfect. Crpykrypa W cocTaB MpOEKTHOM
JTOKYMEHTAI[MM MOTYT ObITh HACTPOEHBI B COOTBETCTBUU C 3aJJaHHBIMM cTaHAapTamu. HacTpoiika
BBINIOJIHSAETCS 0€3 N3MEHEHUS IPOEKTHBIX PELeHU.

IIpu pa3zpabotke nocratouHo kpymnHoit UC Bes cuctema B LI€IOM COOTBETCTBYET OJHOMY
mpoekTy kak kareropuu Vantage Team Builder. [IpoekT MokeT OBITH IEKOMIO3UPOBAH Ha PSIT
CUCTEM, Ka)KJ1asi U3 KOTOPBIX COOTBETCTBYET HEKOTOPOH OTHOCUTEIBHO aBTOHOMHOM IOJICHCTEME
HC u pa3pabarbiBaeTcsi HE3aBHCUMO OT APYTUX. B nanbHeimemM cucTeMbl MpoeKTa MOTYT OBITh
UHTETPUPOBAHBI.

ITponece mpoektupoBanust C ¢ ucnonb3oBanuem Vantage Team Builder peanmsyercs B
BUJEe 4-X TmocienoBaTeNbHbIX (a3 (cTaaumil) — aHaimu3a, apXUTEKTYphbl, MPOEKTUPOBAHUS U
peanu3anuy, IpU 3TOM 3aKOHUYEHHBIE PE3YJIbTAThl KaXKJIOM CTaAUM IIOJHOCTBIO WJIM YaCTUYHO
nepeHocATcss  (MMIOpPTHPYIOTCs) B cheaytomyto ¢a3zy. Bcee amarpammbel, kpome ERD,
npeoOpa3yroTcsi B APYrod THIl WIM U3MEHSIOT BUJ B COOTBETCTBHUHM C OCOOCHHOCTSIMHU TEKYIIEH
¢a3pl. Tak, DFD mnpeoGpasytorcst B (aze apxurekrypel B SAD, DSD — B DTD. Ilocne
3aBepILEHHs] UMIIOPTa JIOTHYECKasi CBsI3b € Mpenblaymeil (a3zoil pa3peiBaercs, T.e. B AMarpaMMbl
MOTYT BHOCUTBCSI BCE HEOOXOUMbIE U3MEHEHHSL.

B3aumooeiicmeue c opyzumu cpeocmeamu

Kondurypamms Vantage Team Builder for Uniface oOecneunBaer coBMecTHOE
UCIIOJIb30BaHUE JIBYX CUCTEM B paMKaX €IMHON TEXHOJIOTMYECKOH cpelibl IPOEKTUPOBAHUS, IIPU
stoM cxembl b1 (SQL-Monenn) nepenocsres B penozutopuit Uniface, u, Ha000poT, MpuKiIagHbIe
mojenu, chopmupoBaHHble cpeictBamMu Uniface, Moryt OBITh NepeHECEHbl B PENO3UTOPUIN
Vantage Team Builder. Bo3amosHble paccoriacoBaHus MEXIY PEHNO3UTOPUSMH IBYX CHUCTEM
YCTPAHSIOTCS C TIOMOIIBIO CIEIUATbHON YyTUINTHI. PaspaboTka skpanHbix ¢opm B cpeae Uniface
BBITIOJTHSIETCS] HAa 6a3e AuarpamMm IMmocieIoBaTeIbHOCTEH popM



(FSD) nocne wumnopra SQL- wmonemu. Texnomorus paspabotku MC Ha 06a3e naHHOM
KOH(UTypaIuu moka3ana Ha pucyHke 1.

Crpyktypa pemno3utopusi (XpaHsierocss HemocpeictBeHHo B ueneBoit CYBJl) u
unrepgeiicest Vantage Team Builder sBasfoTcS OTKPBITBIMH, YTO B TPHHIMIIE MHO3BOJISCT
MHTETPAIUIO C JTFOOBIMH JPYTUMH CPEIICTBAMH.

Cpeoa ghynkyuonupoeanus

Vantage Team Builder ¢pynknnonupyer Ha Bcex ocHoBHbIX UNIX-mmatdopmax (Solaris,
SCO UNIX, AIX, HP-UX) u VMS.

Vantage Team Builder moxxHO ucmonbp30BaTh B KOHPUTypamuu "KIueHT-cepBep’, Mmpu
5ToM 0a3a MpPOEKTHBIX JIaHHBIX MOJKET pacroyiaraTbcsi Ha cepBepe, a pabodue MecTta
pa3paboTINKOB MOTYT OBITh KIIMEHTaMHU.

PazpaloTymr IpEmo s eHHE
I EIl PeswmTaTh
0 G [0 Ba HEH A
PesymeraTa ofmero tparmenTa
(ellehpicha {a) = H o Ty AMeTHOH
MpemMeTHO H ofiomac TH OOJACTH
Havamenoe Uniface l
C OTTIACO BA HHE TUNIX
VTR momeneit ( ) TocTpoe HEHe
Moctpos e E-F. |4 o [PHETRIHOH
MO OEIH
IHATPAMM FRD
VTE,
Uniface
(D EOHYA TEEHOS (UNIX
¥vTE COMTIAC FAHHE PazpafioTea
M HTeIpanu o paHes MOHEILEH | CTPVETYPEL H
TOCTROeHHEME MO TR0 AME TOTHEH
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s, FsD
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s myprmcTpatop B ([ e pauna HOBELX TaGHY MOTESOBATENECEOTD | (TN,
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Pucynok1 - BzaumoneiictBue Vantage Team Builder u Uniface



BcnomoraresibHble cpeacTBA MOIEPKKH KU3HEHHOTr0 ukiaa 1O
Cpeocmea KoHpuzypauuonnozo ynpaeienus

Hens xondurypanuonnoro ynpasienus (KY) — obecrieunts ynpaBiseMocTb
U KOHTPOJIUPYEMOCTh IpoleccoB pa3zpaboTku u compoBoxkiaeHus I10. Jlns sTtoro HeoOXxoauma TOYHAs H
nocroBepHas nHpopmaius o coctosHuu 110 1 ero KOMIOHEHT B KaXK/Iblil MOMEHT BpEMEHH, a TaKke O BCeX
IIPENII0JIaracMbIX U BBIIIOJHEHHBIX U3MEHEHMSIX.

Hns pemenust 3agau KY npumeHsroTcss MeTOIbI M CpelicTBa OOECTeyMBAaIOIIUEe HIACHTU(DUKAIIIO
COCTOSIHUSI KOMIIOHEHT, Y4eT HOMEHKJIATypbl BCEX KOMIOHEHT U MOJAU(UKAIMI CUCTEMBI B LI€JI0M, KOHTPOJIb
32 BHOCUMBIMH H3MEHEHHUSMU B KOMIIOHEHTBI, CTPYKTypy CHCTeMbl M €€ (QyHKUUH, a TakkKe
KOOPAMHUPOBAHHOE YIPABJICHUE pa3BUTHEM (DYHKIUH U yIy4IIEHHEM XapaKTEePUCTUK CUCTEMBI.

Haubonee pacnpoctpanennsiM cpeactBoM KV gasngercs PVCS  o¢upmsr  Intersolv  (CILA),
BKJIIOYAIOIIIEe P CaMOCTOATENbHBIX mpoAaykroB: PVCS Version Manager, PVCS Tracker, PVCS
Configuration Builder u PVCS Notify.

PVCS Version Manager npeaHa3Ha4yeH AJs yNpaBJIeHUs] BCEMU KOMIIOHEHTaMU IMPOEKTa U BEJCHHS
IJTAHOMEPHONH MHOTOBEPCHOHHOM M MHOTOIIAT(POPMEHHON pa3pabOTKU CUJIaMU KOMaHbl pa3paboTUYHUKOB B
YCIIOBUSX OIHOM WJIM HECKOJIBKMX JIOKaJNbHBIX ceTed. IloHsrtue "mpoekT" TpakTyercs Kak COBOKYIHOCTh
(aiinos. B mporecce paboThl HaJ TPOSKTOM MPOMEKYTOUHOE COCTOSIHUE (paiIOB TIEPHUOTUICCKU COXPAHSICTCS
B apXMBE IIPOEKTA, BEIYTCA 3allUCM O BPEMEHM COXPAHEHUS, COOTBETCTBUU JPYr APYTY HECKOJIBKUX
BAapUaHTOB pa3HbIX (aiioB mpoekta. Kpome 3toro, pukcupyroTcs KMeHa pa3pabOTYUKOB, OTBETCTBEHHBIX 3a
TOT WJIM WHOU (aiin, cocTaB (aiioB MPOMEXKYTOUHBIX BEPCUI MPOEKTa U JAp. ITO MO3BOJISIET BEPHYTHCS MPH
HEO0OXOIUMOCTH K KaKOMY-JIM0O U3 MPEeAbIAYLINX COCTOSIHUN (ailia (Hampumep, pu oOHapyEHHH OLINOKH,
KOTOPYIO B IaHHBIIA MOMEHT TPY/IHO UCIPABUTH).

PVCS Version Manager npenHa3HadeH [Jis HCIOJNBb30BaHMA B pabouux rpynmnax. Cucrema
6510KMpOBOK, peanu3oBanHast B PVCS Version Manager 1no3BosisieT npeioTBpaTUTh OJTHOBPEMEHHOE BHECEHUE
W3MEHEHUW B oauH W TOT ke (aitn. B 1o ke Bpemsa, PVCS Version Manager mo3BosisieT pa3paboTunkam
paboTaTh ¢ COOCTBEHHBIMH BEpCHAMHU 00IIero Qaiia ¢ MoxyaBTOMaTHYECKHM pa3pelieHHeM KOH(IMKTOB
MEX1y HUMH.

Hoctyn k apxuBam PVCS Version Manager Bo3MoeH He TOJIbKO yepe3 caMm Version Manager, HO U U3
o6onmee yem 50 WHCTpyMEHTanbHBIX cpencTB, B ToM umcie MS Visual C u MS Visual Basic, Uniface,
PowerBuilder, SQL Windows, JAM, Delphi, Paradox u ap.

Pesynbrarom paboter PVCS Version Manager sBisieTcsi CO3aHHBIA cpefcTBaMU (DailIoBON CUCTEMBI

PETO3UTOPHA, XpaHALINA B KOMIIAKTHOW (hopMeBce paboune BEpCHHM MPOTPAaMMHOTO IMPOAYKTa BMECTE C
HEOO0XOIUMBIMUA KOMMEHTAPUSIMH U METKaMH.

PVCS Version Manager ¢ynkmuonupyet B cpeae MS Windows, Windows 95, Windows NT, OS/2,
SunOS, Solaris, HP-UX, AIX u SCO UNIX 1 MOXeT HCIOJHATHCSA Ha JTF0OOM IMEePCOHATHLHOM KOMIIBIOTEPE C
nporieccopom 80386 mnwm BeIe, padounx crannuax Sun, HP u IBM (RS-6000).

Hpyrum  cpenctBoM — KoHpurypauumonHoro — ympasineHuss — ssiasiercs  PVCS  Tracker —
CHelHaTU3UPOBaHHAs HAJACTPOWKa HaJ O(PUCHON 3JEKTPOHHOM MOYTOW, MpeAHa3HaueHHas s 0O0paboTKu
coo0teHuit 00 ommOKax B MPOIYKTE, TOCTABKE WX MCIIOJIHUTEISIM U KOHTPOJIS 32 UCTIOHeHHeM. HTerpamus
¢ PVCS Version Manager 1aetT BO3MOKHOCTb CBSI3bIBaTh C COOOIICHUSMHU T€ WJIM UHbIE KOMIIOHEHTHI IIPOEKTA.
Otuetnbie Bo3MoxHOCTH PVCS Tracker BKIIOUAIOT MHOXECTBO Pa3sHOBUAHOCTEH Tpa)MKOB M TUArpaMM,
OTPaXKAIOIIKUX COCTOSHUE MPOEKTA U IMPOLecca €ro OTIAAKH, CPe3bl MO Pa3IUYHBIM KOMIIOHEHTAM IPOEKTa,
paspaboTurkaMm U TecTupoBiIuKaM. C UX MOMOIIBI0 MOXKHO HATJISAHO TOKa3aTh TEKYIIEe COCTOSHUE PaOOTHI
HaJ| MPOEKTOM U €€ BpeMEHHbIEC TEHICHIINH.

[Tepconan, pabdoratommii ¢ PVCS Tracker aenurcs Ha nate rpynn B 3aBHCUMOCTH OT MX 00sI3aHHOCTEH:
0JIb30BATENH, pa3pabOTUUKH, TPYIINa TECTUPOBAHUS U KOHTPOJIA KauecTBa, IPyIa TEXHUYECKON MOAIEPKKH
U COIPOBOXJICHHUSA, YIPABICHYECKUUA NEepCcoHald. DTUM INSTH TPYIINaM IEpcoHaja COOTBETCTBYIOT IISITh
npenonpeaeneHapix rpynn PVCS Tracker:

1. nosib3oBarenu (Submitters) - UMEIOT OrpaHHMUYEHHBIC TTPaBa Ha BHECEHUE 3aMEYaHUN U COOOIIEHUI
00 ommbkax B 6a3y nmanueix PVCS Tracker;
2. pa3pabotunku (Development Engineers) - UMEIOT NpaBO NPOU3BOAWTH OCHOBHBIC OIEPAIMU C

TpeOoBaHUAMH U 3aMmeuyaHusiMu B 0a3e naHHbIx PVCS Tracker. Ecnu pazpabotuuku fensrcs Ha MOATPYIIIIbI,
TO JUIs KQXKJIOW MOJATPYIIIBI MOTYT OBITh 3aJ[aHbl OT/IEIbHbBIE CIIMCKH IIPaB JOCTYIIA;



3. tectupoBirky (Quality Engineers) - UMEIOT paBo MPOU3BOAUTH OCHOBHBIE OTIEPAILIUU C
TpeOOBaHUAMHM U 3aMEUAHHUSIMU;

4. compoBoxaeHue (Support Engineers) - UMEIOT MpaBO BHOCHUTH JIIOOBIC 3aMedaHus, TPeOOBaHUS U
pexomeHnauuu B 0a3y JaHHBIX, HO HE HMEIOT IpaB IO pacHpeleeHHI0 padoT U HM3MEHEHHMIO UX
IIPUOPUTETHOCTH U CPOKOB UCIIOJIHEHMS,

5. pykoBoautenu (Managers) - UMEIOT IIPaBO paclpeAesaTh padOThl MEXKY UCIIOJHUTENISIMU U
IIPUHUMATh pelIeHus 00 UX HaJUleXkKallleM HCIIOJHEHUN.

PykoBoauTensM pa3HbIX TPYII MOTYT 3a/laHbl pa3IMUHbIe IpaBa AocTyna K 6a3e nanHbix PVCS
Tracker.

B nononHeHne K 3TUM ISTH MPEIOIIpeaesIeHHBIM TPYIIaM, CyIeCTBYeT IpyIIa aIMUHUCTpaTopa 6a3bl
JaHHBIX W 11 JONOJHUTENBHBIX TIpPYyNI, KOTOPbIE MOIYT OBITh HACTPOEHBI B COOTBETCTBHU CO
crenn(pUIecKUMU JTOJDKHOCTHBIMH 00S3aHHOCTSIMHU COTPYIHUKOB, ucnonb3ytonmx PVCS Tracker.

TpeboBanne niu 3amedanue nocrynaromiee B PVCS Tracker mpoxoauT ueTsipe 3Tana 00paboTKu:

1. peructpanus - BHECEHUE 3aMe4aHus B 0a3y JaHHbBIX;paclpeielieHne — Ha3HaueHHe OTBETCTBEHHOTO
WCIIOJIHUTEIIS U CPOKOB UCIIOJIHEHMS;

2. HCIIOJTHEHNE — yCTPaHEHHE 3aMeUaHusi, KOTOPOE B CBOIO OUEpelb MOKET BbI3BATh JOMOJIHUTEIbHbBIE
3aMey4aHus WU TpeOOBaHUS Ha JIOTIOJIHUTEIbHbIE paOOThI;

3. prUeMKa — IpueMKa paboT U CHATHE X C KOHTPOJIS WM HaIlpaBleHHE Ha T0pabOTKYy.

TpeboBanust u 3ameuaHus, nocrynarouie B 0azy manHbix PVCS Tracker odopmisitoTcs B BHIe
crierMaabHON (OPMBI, KOTOpasi MOXKET COJEpkKaTh J0 18 momjei BbIOOpa CTaHAAPTHHIX 3HAYECHUU W 10 12
MIPOU3BOJIBHBIX TEKCTOBBIX CTpoK. IIpu pa3paborke (opMmbl CieayeT ONpeleTuTbh ONTUMANIbHBIA Habop
nH(pOopMalK, XapaKTepHBIH 1715 BceX 3anucei B 6a3e TaHHBIX.

Jns momyueHus cojepxkarenbHo uH(opmamuu o xone paspabotku PVCS Tracker mozBomser
M0JIy4aTh TPU TUIA CTATUCTHUECKUX OTYETOB: YACTOTHBIE, TPEH bl U IUAarpaMMbl pacipeIeIeHNUS.

YacToTHBIE OTYETHl COAEp)KaT MH(MOPMAIMIO O YacTOTe MOCTYHAIOIIMX 3aMEYaHuil 3a OJUH dYac
TECTUPOBAHUS MPOTPaMMHOIO MpoaykTa. OJHAKO YHUBEPCATILHOTO YaCTOTHOTO OTYETa HE CYILECTBYET, T.K. Ha
OLIEHKY KayecTBa BIMSIOT THUIl METOJOB TECTHPOBAHHUS, CEPbE3HOCTb BBISBICHHBIX OIIMOOK M 3HAYCHHE
neeKTHBIX MOAyJed st (DYHKIIMOHMpOBAaHUS BCeW cHCTeMbl. Mamoe dncio (aTtaabHBIX OIIHOOK,
NPUBOAAIIMX K TOJHOM OCTAHOBKE pa3pabOTKH, Xyke OOJBIIOr0 YMCla 3aMEYaHWH K BHEIIHEMY BHIY
unTepdeiica nonp3oparens. CienoBaTeIbHO, YaCTOTHBIE OTYETHI JOJDKHBI OBITh HACTPOEHBI Ha BBISBICHUE
KaKoOro-imbo KOHKPETHOrO0 acHeKkTa KadecTBa JJsl TOro, YTOOBl MX MOXHO OBIJIO HCIOJIB30BaTh IS
MIPOrHO3UPOBAHUS OKOHYaHMSI pabOT HaJl TPOEKTOM.

Tpenapl copepxar UMHPOpPMALUI0 00 H3MEHEHMAX TOrO WJIM HHOTO I[oKas3aTeiast BO BpPEMEHU U
XapaKTepU3ylT CTAOMJIBHOCTh M HENPEPHIBHOCTH Ipoliecca pa3padoTku. OHU MO3BOJIAIOT OTBETHTH Ha
BOIIPOCHI:

1. yCHeBaeT JIM TPpyIa pa3pabOoTIYMKOB CHPABISATHCS C MOCTYMAIONUMYI 3aMEYaHUSIMU;
2. YIJIy4IIaeTcsl JIM Ka4eCTBO MIPOrpaMMHOTO MPOJIyKTa U KaKOBa IMHAMHUKA 3TOTO MPOLIEcca;
3. KaK MOBJIMSJIO TO WJIM MHOE pelleHre (yBeInueHUe Yuciia pa3padoTuNKOB, BBEICHHE CKOJB3SIIETO
rpaduka, BHeJJpeHHE HOBOI'O METO/1a TECTUPOBAHM) Ha pabOTy TPy U T.II.
Juarpammbl pacripeneneHusi — Haubosee pa3HOOOpa3Hble U TOJIE3HbIE JJI  OCYIIECTBICHHS

ONEepaTHUBHOIO PYKOBOACTBA (opMbl 0TUeTOB. OHM MO3BOJIAIOT OTBETHUTh HAa BONPOCHI: KAaKOW METOJ
TECTUpOBaHUs Oosiee HPPEKTUBEH, Kakue MOJIYJU BBI3BIBAIOT HAMOOJbIIEE YUCIO HApeKaHWH, KTO H3
pa3pabOTUYHKOB JIyUIlIe CIIPABIISIETCS ¢ KOHKPETHBIM TUIIOM 3aJ[aHUi, HET JIM IIepeKoca B pacilpeeieHu padoT
MEX]ly UCTIOJTHUTENISIMH, HET JIU MOJYJIeH, TECTUPOBAHHUIO KOTOPBIX OBLJIO y/I€IE€HO HEAOCTATOYHO BHUMAaHUS U
T.1.PVCS Tracker npeanasHaueH ais HCIONb30BaHUS B pabouux rpynmnax, 00beIUHEHHBIX B 001IyI0 ceTh. B
3TOM ciyd4ae leHTpajabHas 0a3a mnu npoekT PVCS Tracker HaxomuTcst Ha oOLIEOCTYIIHOM CepBEpe CeTH,
JOCTYIl K KoTopoMy peanu3yercs: mocpencrBoMm ODBC-apaiiBepoB, Bxomsmmx B coctaB PVCS Tracker.
I'maBHO# ocobenHocTthto PVCS Tracker mo cpaBHenuto ¢ oObruHbIM mpuioxenueM CYBJ] sBisercs ero
CIOCOOHOCTh AaBTOMATHUYECKU YBEIOMJIATH II0Jb30BAaTeIsl O MOCTYIUIEHMM WHTEPECYIOLed €ero Wiu
OTHOCAIICWCA K €ro KOMIIETCHIMH HMH(pOpMAaIMU M THOKas cucTeMa paclpeieieHHUs MOJHOMOYMN BHYTpPH
paboueit rpynnsl. [Tpu Heo6xonumoctu PVCS Tracker MokeT MCronb30BaTh JUIsl YBEAOMIICHUS yaJIEHHBIX
YJICHOB I'PYIIIBI AIEKTPOHHYIO [10YTY.

PVCS Tracker nonnepxuBaer rpynmnoByto paboTy B JOKaJbHBIX ceTsX U B3aumoaeicTByeT ¢ CYBJI
dBase, ORACLE, SQL Server u SYBASE nocpenctsom ODBC.

PVCS Tracker wmoxer ObITh MHTEIpUpOBaH € J1000M CHUCTEMOH 3JEKTPOHHOW IMOYTHI,
noaaepxuBarotien cranaaptel VIM, MAPI unu SMTP.



PVCS Version Manager u PVCS Tracker okpykeHbl BCIOMOTaTelbHBIMH KoMroHeHTamMu: PVCS
Configuration Builder u PVCS Notify.

PVCS Configuration Builder mpennaznaden niasi cOOpKM OKOHYATETBHOTO MPOJYKTa M3 KOMIIOHEHT
npoekta. PVCS Configuration Builder mo3BonsieT onuceiBath nporecc cOOpKH Kak Ha CTaHJAPTHOM SI3BIKE
MAKE, Tak u Ha COOCTBEHHOM BHYTPEHHEM SI3bIKE, IMEIOIIEM CYIIECTBEHHO OOJbINe BO3MOXHOCTH. PVCS
Configuration Builder mo3BossieT oCymiecTBiIsITh COOPKY MPOTPaAaMMHOTO TNMPOJYKTa Ha OCHOBaHHH (hailiios,
xpassmumxcs B penozutopur PVCS Version Manager.

OObryHast mporeAypa cOopku mporpammHoro mnpogaykra ¢ nomomibio PVCS Configuration Builder

COCTOMTH3TPEXIIArOB:
1. CTpOUTCS (paiil 3aBUCUMOCTEN MEXKIY UCXOJHBIMH MOJIYJISIMU;

2. B TIOJIyYCHHBIN (a1 BHOCATCS U3MEHEHHS C IIEJIbI0 €r0 HACTPOMKH M ONTUMH3ALNH;
3. OCYIIECTBIIICTCS COOpPKa MPOrPAMMHOTO MTPOAYKTA U3 UCXOIHBIX MOJYJIEH.

Pesynbratrom pabotet PVCS Configuration Builder sBnsercs cnenmanbHblidi (aiin, OnmuchIBarOMIUN
ONTUMANIFHBIA ANTOPUTM COOPKH TPOTPAMMHOTO TPOAYKTa, MOCTPOCHHBIM Ha OCHOBE aHalu3a JepeBa
3aBHCUMOCTEH MEXTy HCXOIHBIMH MOJTYJISIMH.

PVCS Notify obGecrnieunBaeT aBTOMaTHYECKYI0 PACCBUIKY COOOIIEHUI 00 ommuOKax w3 0a3bl JTaHHBIX
nakera PVCS Tracker mo paGouumm craHiusM HasHadeHus. [Ipu 3TOM wHcmonb3yercss oducHas cucrema
aneKTpoHHOK TouThl cc:Mail mim Microsoft Mail. PVCS Notify pacmupsier Bo3moxuaoctu PVCS Tracker u
UCIIOJIb3YETCS TOJIBKO COBMECTHO C HHM.

PVCS Notify macrpauBaercs u3 cpensl PVCS Tracker. Hactpoiika Bximrodaer
B ceOs1 ompejelcHUE WHTepBana BpeMeHH, uepe3 kotopeid PVCS Notify mpoepsier comepkumoe 0a3bl
JIAHHBIX, ONpEICICHHE KPUTEPHEB OTOOpa 3ammceil UISIPacChUIKH YBEJIOMIICHHH, OINPEIEICHUE CIMCKOB
anpecoB g paccbuiku. Ilocne Hactpoiiku PVCS Notify HaumHaer paboTy B aBTOHOMHOM PEXHME,
aBTOMATHYECKH pacchliasi yBeJJOMJICHHUs 00 m3MeHeHusX B 06a3e nqanueix PVCS Tracker.

PVCS Notify mnpennasHaueH [Uisi UCHOJB30BaHMSA B OONBLIIMX pabO4MX TpyNNax, 4yacTb YICHOB
KOTOPBIX XOTS M JOCTYITHA TOJIKO Y€pe3 CPEeICTBA SJICKTPOHHOM MOUYTHI, OJJHAKO JOJDKHA UMETh ONIEPAaTHBHYIO
uHpOpMaLMIO O TPeOOBAaHUAX HAa M3MEHEHHE MPOTrPAMMHOIO MPOJYKTA, 3aMEYaHUsX, OIIMOKaX, XOAe H
pe3yabTaTax ero TeCTUPOBAHMS.

Pesynberatom pabotel PVCS Notify sBisrorcss opopmiieHHbIE B COOTBETCTBUU C OJIHUM U3 CTaHJIapTOB
MIOYTOBBIC COOOIICHHUS, TOTOBBIC JIsl PACCHUIKH ITOCPEICTBOM CUCTEMBI AJIEKTPOHHOMN TTOYTHI.

Ilopsinok BHINOJHEHHS MPAKTHYECKOH padoThI:

1. BBIMTOTHUTE CPaBHUTEIBHBIN aHAIN3 PACCMOTPEHHBIX PaHEe METO/I0B TPOSKTHPOBAHHUS
MPUMEHHUTEIBHO K 00CIIelyeMOMY MTPEANPHSATHIO.
2. O60cHOBaTh BBIOOP TOIO WM UHOTO CPEICTBA MPOECKTUPOBAHUS.

IIpakTnueckas padora Ne6

Onucanne OM3HeC-NPOLECCOB 3aaHHON NMPeAMETHOH 00J1aCcTH

Henau: cocroWT B U3YYCHWU OCHOBHBIX OIPEACICHUA MPOLECCHOTO IOAXO0/Ja K OIHCAHUIO
JeSITeNIbHOCTH MPEANPHUSITHSI, METOIOB KiIacCHU(PUKAIMK ero OM3HEC-IPOIECCOB U MPUHLUIIOB UX BbIICICHHUS.
B pesynbrare BBITIONHEHUS Ja0OpAaTOPHOM pabOTHI CTYACHT O0JK€H 3HATh OCHOBHBIC OIPEACICHUS
MIPOLIECCHOTO MOAX0/1a U METObI KJIaCCU(PHUKAUU OU3HEC — MPOIIECCOB MPEINPUITHS, J0JKEH YMeTh:

1) pa30buTh mporiecc Ha OCHOBHBIEC OTIEPAIINH,

2) omucaTh UX, YCTAaHOBUTH B3aUMOCBSI3HU, UCTIOJIHUTENCH;

3) BBLACIUTH OCHOBHBIC 3JIEMEHTHI MpoIecca (BXO/Ibl, BBIXO/IbI, PECYPCHI U T.JI.) U OMKCATh HX;

4) BBLIEIUTH OCHOBHBIX YUaCTHUKOB IPOIECCA U OMKUCATh WX IMOJHOMOYUS MO YYaCTHUIO B IIPOLIECCE;

5) mpoBecTH HIACHTH(PHKAIMIO TpOIEcca B PA3IUYHBIX BHIAX KIacCU(pUKAUA U OOOCHOBATH CBOH
BBIBO/IBI;

6) MOCTPOUTHh TPUBHAILHYIO MOJICIh BBIOPAHHOTO MPOIECCa W MPHIOKUTh K PHCYHKY MOSICHSIOIIYIO
crienuUKAIUIO B BUC TaOTUIIBI.



3aaHue K BBITIOJIHEHHUIO paOOThI

1.

HBy‘II/ITB TCOPCTUYCCKYIO YacCTb, 06pama;1 BHUMAHHUC Ha OCHOBHBLIC OIIPCACIICHUA W MCTOIbI

KJ1acCU()UKAIIUH TPOLIECCOB.

2.
OJIUH.

3
4.
5
6

BBIBOJIBI.
7.

IIo YKa3aHUO IPENIoAaBaTeCIIA U3 IIPCIIOKCHHOI'O IMCpPCUHA ITPOUCCCOB MNPCAIIPUATUS BBI6paTL

Pa36uth nmporecc Ha OCHOBHBIE OIIEPALlH, ONUCATh UX, YCTAHOBUTh B3aUMOCBS3H, UCIIOJIHUTENCH
Bb17euTh OCHOBHBIE JIEMEHTHI ITpoliecca (BXOAbI, BBIXO/IbI, PECYPCHI U T.J.) U ONUCATh UX.
BrplaeanTs OCHOBHBIX YYaCTHUKOB IPOLECCA U ONKUCATh UX MTOJIHOMOYHS 110 YYaCTHUIO B IIPOLIECCE
[IpoBecTn maeHTH(HKAIMIO TIpOIlecca B Pa3IMYHBIX BUAAX KiIAacCHPHUKAIUid M 00OCHOBATh CBOM

[TocTpouth TpUBHAIBHYIO (MIPOCTYIO, B MPOU3BOJIBHBIX CUMBOJIaX) MOJIETb BBIOPAHHOTO Mpoliecca

" IIPUJIOKUTH K PHUCYHKY ITOACHAIOIITYIO CHCI_[I/I(bI/IKaI_II/IIO B BUJC Ta6J'II/II_IBI.

[Iepeuenp mpoIECCOB MPEATIPUATHS

XNk =

W3ydeHne ppIHKOB U OTpEeOUTENECH.

Pa3paboTka BUCHHS ¥ CTPATECTHH.

PazpaboTka npoayKToB.

MapxkeTiHr. MOHUTOPHHT PHIHKA ITPOJTYKITUH.

CHa0>xeHue CbIpbeM U 000pyI0BAaHUEM.

[TpousBoacTgo.

COBIT POTYKIIUHL.

VYrpasiienne GUHAHCOBBIMU PECYPCaMH

VYrpasiieHue MaTepuatbHBIMU PECYPCaMHL.

Pa3Butue u ynpasieHue epcoHaIoM.

Yrpasnenre nHPOPMAIMOHHBIMH PECYPCAMH U TEXHOJIOTHSIMHUL.
VYpasiieHre nmporpaMMaMi OXpaHbl BHEITHEH CPe/Ibl, 370POBbsI, 0E30ITACHOCTH.
VipaBiicHUE BHEITHUMU CBSI3SIMU.

VYrpaBieHue yydlieHusIMA 1 U3MEHCHUSIMU.

[Ipumeuanue. [Ipu nexoMnosunuu nporecca He0OXOJUMO BBIAECIUTL HE MeHee 8-10 oneparuii.

INPAKTUYECKASA PABOTA Ne 7

INOCTPOEHUE MOJEJIN YIIPABJIEHUA KAYECTBOM ITPOLHECCA U3YYEHUA

MOAYJIA "IPOEKTUPOBAHUE U PASBPABOTKA NHO®OPMALIMOHHbBIX CUCTEM"

He.]'lI/II MOJIYYCHHUEC HABBIKOB IMOCTPOCHHUA MOACIIN YIIPABJICHUA KaUCCTBOM.

dopMma oTyera:

—BBIIIOJTHUTH 3aJaHUCEC,

—TI0Ka3aTh MIPENOJaBaTello;

—OTBETUTb Ha BOIIPOCHI MIpenoaBaTes.
Bpems BbInosiHeHus: 2 4

TeopeTnyeckue BONpPOCHI

OcHOBHBIE TIOHATHSI KayecTBa MH(PpOpMAITMOHHOM crcTeMbl. HalmoHanbHBINA cTaHAapT oOecredeHus

KaueCTBa aBTOMATHU3UPOBAHHBIX I/IH(i)OpMaIII/IOHHI)IX CHUCTEM.

MexyHapoHas cucTemMa CTaHIapTU3alluy U cepTuUKalnuy KayecTBa npoaykuuu. CTaHaapThl IPyHIbl

ISO.

Metoapl KOHTPOJIA Ka4€CTBa B I/IH(I)OpMaI_II/IOHHLIX cucremax. OcoOeHHOCTH KOHTPOJIA B Pa3JIMYHBIX

BuUJax CUCTEM.

ABTOMAaTH3aIMsI CUCTEM YNpaBJICHHs KAUeCTBOM pa3pabOTKU.



Saganue Ne 1
HpI/IBeCTI/I HallMOHAJIbHBIC CTaHI[aprI 066CH€'—I€HI/ISI KadycCTBa aBTOMaTI/I3I/Ip0BaHHBIX

WH(POPMALIMOHHBIXCHCTEM.

Saganue Ne 2

OxapakTepu3oBaTh MEXKIYyHApOAHYI0 CHCTEMY CTaHIapTH3alUd MW CepTHUPHUKAINKM KadyecTBa

MPOAYKLIHH.

3aganue Ne 3

Omnwucars cranaaptsl rpynns! [SO.

3aganue Ne 4

HpI/IBeCTI/I MCTO/AbI KOHTPOJIAI Ka4YCCTBA B I/IH(l)OpMaI_II/IOHHBIX CHUCTEMAX.

3aganue Ne 5
ITocTpoiiTe MOAEIb YIIPABICHUS Ka4ECTBOM IIpoLiecca udyueHus MoayJisa «IIpoektuposanue u

pa3paboTka HHGOPMAITMOHHBIX CUCTEM.

3aganue Ne 6

OdopMuTh OTUET.

IIpakTnyeckas padora Ne 8
PEMHKUHUPUHI" METOAOM UHTEI'PALIUU

HCJII/I: IMOJIYUYCHHNEC HABBIKOB PCHUHKMHUPHHI'A 6I/I3H€C-HpOHeCCOB MCTOJOM HHTCTPALIUH.

dopMma oTyera:

—BBIIIOJIHUTH 3aJaHUCEC,

—II0Ka3aTh [IPENOJaBaTelllo;

—OTBETUTb Ha BOIIPOCHI MIpeNoaBaTelis.
Bpemst BpinosiHenus: 2 4

ITopsinok BeINOJIHEHHS PadOTHI

1. Bplnenutbh OCHOBHBIE, BCIOMOIAaTElIbHBIE W IPOLECCHl YMNpPaBICHUS MPEeIMETHOM oO0jacTu,
cornacHo BblOpanHoro BapuaHta (IIpunoxenue A) M BHecTH pe3yibTaTel B GopMmy Ui
npencraBienuss pes3ynbratoB  (Ilpunoxkenume b). Jlns BeigeneHuss W aHaiau3a IPOLIECCOB
ucnonb3yiTe Tadbauiy 1.

TunbiNnpo | XapakTepHblenpusHaku KnueHThl

ueccos

OcHoBHbIe | 1.Ha3Ha4eHMeNpoLeccoB—C034aHUE0CHOBHbIXMPOAYKTOB 1.

MIPOIIECCHI BHelwHneknueHT
2.Pe3ynbTaT—0CHOBHOMMNPOAYKTH/ bl
nnunonygabpukatanseronsrotosneHuslpoueccoinexartHany | 2.
TUCO3AAHUSAOCHOBHbBIXMPOAYKTOB KoHeuHblenoTpe

6utenu
3.MpoueccbinobaBnalTKNPOAYKTYLEHHOCTbANSANOTpeburtena | 3.
BHyTpeHHueknue
HTbl—
Apyruenpouecchl




opraHusauum

Bcmomora | 1. HasHayeHunenpoueccos— | 1.
TeJbHBIE | obecnevyeHnenesTeNnbHOCTUMOCHOBHbLIXNPOLIECCOB BHyTpeHHueknue
IIPpONHECChI HTbl—
2. Pe3ynbTaT—pecypCbiansi0CHOBHbLIXMPOLECCOB Apyruenpouecchl
opraHv3sauumu
3. JeatenbHOCTbNpoLECCOBHEKACAETCAOCHOBHbLIXMPOAYKTOB
4. NpoueccbiaobaBNATNPOAYKTYCTOMMOCTb
IIponeccer | 1. HazHauveHuenpouecca— 1. CobCcTBEHHUKHM
YUpaBJieH | yrpaBNeHUEAEATEIbHOCTbIOBCEMOpraHM3aumnm (wHBecCTOpbI)
us 2. MoTpebutenu
2. PesynbTaT—aesTenbHOCTbBCEMOpraHm3auum (KNUeHTbI)
3. NepcoHan
(coTpyaHuku)
4.
MocTaswmkumncy6
NoApPAAYMKU
5. Obwecteo
(BHeWHAsCpeaa)

2. TlpoBecTH aHaNW3 BBIICICHHBIX MPOIIECCOB U 3AIIOTHUTH TaOIUILY 2.
Odopmuth oT4eT 1O TabOpaTOpHOU padoTe.

(O8]

4. IlpeactaBuTh OTUYET IO JIAOOPATOPHOM pabOTE IS 3aITUTHI.

MpunoxeHne A
TemaTnka nabopaTopHbIX paboT

Bapuant

Tema

Typuctuueckas pupma

Monoko3aBoJ

MebenpHas dabpuka

KpenuToBanue B 6aHke

[IpoBeneHNE BBICTABOK

Hedrecnabxenne

CtpaxoBaHue

PexnmaMHoe areHTCTBO

CrpourenbHas pupma

=[O0 [|I|N|N [ [W(N|—

dupma 1o moadopy Kapos

[MpunoxeHue b

dopma ansa npeacTaBneHust pe3ynbTaToB

HaumeHnoBanwue npeaMeTHON 001acTH

OcHoBHbIE TPOIIECCHI (IEPEUUCTUTD, BHIACIUTh HE MEHEE TPEX MPOLIECCOB)

BcnomorarenbpHbIe Hpoueccm(nepeqnanTb, BBIJCIIMTE HC MCHECC TPECX HpOHeCCOB)

[Ipoueccel ynpapieHus (IepeunucInTh)

Tabmunal - Anann3 6u3HEC-TPOLIECCOB

HazBaunmue

| Ornmcanne u xapakrepHsie |

KinenTtsl

PesynbTar




GU3HeC-IpoIece | MIPU3HAKHU Ipolecca

OCHOBHEBIE

1

2

BcnomorarenpHbie

1

Ynpapnenus

IMPAKTUYECKAS PABOTA Ne 9
PA3PABOTKA TPEBOBAHMI BE30ITACHOCTHU HH®OPMAIIMOHHOM
CUCTEMBbI

Ieau: moayyeHrne HaBBIKOB pa3pabOTKH TpeOoBaHM 0€30MacHOCTH HH(DOPMAITMOHHOM CHCTEMBI.

dopma oTyera:

—BBIIOJIHUTH 33JJaHUE;

—TI0Ka3aTh MIPETOJaBaTEeIIIO;

—OTBETUTH HA BOIIPOCHI IIPENIOAABATEIIA.
Bpems BbInosiHenus: 2 4

TeopeTnueckue BOnpochl
Yrpo3sl TOe30macHOCTH HHPOPMAITMOHHBIX CUCTEM.
Obecneuenne 6e30MacHOCTH (PYHKIIMOHUPOBAHUS HHPOPMALIMOHHBIX CUCTEM.
Mertons! u cpeacTBa odecriedeHus: 6e30MacHOCTH HH(POPMAIIHOHHBIX CHCTEM.

3amanue Ne 1.

OnpenenHTe OCJan U 3aa4 CUCTCMBI 3alllUThI I/IH(i)OpMaHI/II/I.

3aganue Ne 2

[Tepeuncnure GakTOpbI, BIUSIONIME HA OPTaHU3AIUI0 CHCTEMBI 3aIIUTHI HHPOPMALINH.

Saganme Ne 3
Omnpenenure AecTaOMIM3UPYIOMINUE BO3ACHCTBUSA HA HHOOPMAIMOHHYIO CUCTEMY H CITOCOOBI UX

HEUTpaIM3aLUH.

3aganne Ne 4
Hanummre nporpaMmy 1o TOJcYeTy 00Iel BEpOATHOCTH HAPYIICHHUS 0€30IaCHOCTH O0BEKTa,

MOJICYUTHIBAEMOM 10 hopMmyIie

k n
P= ; ;Pipu-‘fi)qm(%[: +[1-exp(-at,)](1-q,,))

rZie K — YUCIIO YIpo3; N — YUCIO HapymmTenei; Pi — BeposSTHOCTh mosiBIeHUs cyObekTa i-ro tumna; p(j/i) —
YCIIOBHAsi BEPOSITHOCTh TOTO, YTO CyOBEKT 1-ro THUIA BhIOEpET JJIsl peaiv3alluyd Yrpo3y j-ro Tuma; qul—

BEPOATHOCTH HeCpa6aTBIBaHI/ISI CpCaACTB O6H8.py>i(eHI/I$I; qH2 — BCPOATHOCTDH HGCpa6aTBIBaHI/I$[ CpcaAcCTB



OTpaXXCHUA, a — IIOCTOAHHAA BCIMYMHA, XapaKTCPHU3YIOIIasa "ckopocTh" canu3aluu yrposbl, toT — BpeMsd
5 2 3 >

KOTOPBIM pacroyiaraet CyobeKT yrpo3bl, eciiu toT = 0 — yrpo3a He pean3yeTcs.
3aganme Ne 5
Pazpabortaiite TpeOoBaHMs 6€30MACHOCTH UHPOPMAIIMOHHON CUCTEMBI (CM. MpakThyeckas padora Ne 1).

3aganue Ne 6

BriGepuTe METOIbI M CpeICTBA 3aIIUTHI HHGOPMAIMH I UCCIeayeMol HH(OOPMAITMOHHOM

CHUCTEMBI.
IIpakTuyeckas pabora Ne 10

PEMH’KUHUPUHI BUSHEC-ITPOHECCOB METOJ1OM I'OPU30OHTAJIBHOI'O W/UJIN
BEPTUKAJIBHOI'O C/)KATHUA

1. OnpeneJienne neJieil nepenpoeKTUPOBAHHUSA

Ha ocHOBe pe3ynbpTaToOB aHaNIM3a OKPYKEHUS, JIOTHUECKOT0 aHalIn3a MpoLecca U aHajau3a 0 METpUKaM
CTOMMOCTH U BpPEMEHM CIJIEJyeT COCTAaBUTh CIIMCOK MPOOJeM CylecTBYyIoIIero ousHec-mnpouecca. CHUCOK
MOXXHO TpPOpaH)XMpOBaThb MO BaxHOCTU. Mcxonas W3 BBIABICHHBIX MpoOJieM, BBIABUTAIOTCA  LEJIU
COBEpUIEHCTBOBaHHUs Mpoliecca. Llenn HeoOXonuMo CTPYKTYpHUpOBaTh B BHJIE HEpapXHU (IepeBa Leseil).
Kopuem nepeBa sBisieTcss oaHa rioOaibHas Iienb, Harmpumep, «OntumusupoBath mnporuecc», «IloBbicHTH
3¢ PEKTUBHOCTh MpoIeccay, «YBEIWYUTh T0Xoa». Ha BTOpOM ypoBHE pacrosaraioTcs OCHOBHBIC IIEIH.
@DOopMyJIUPOBKH OCHOBHBIX II€JIEH, MO BO3MOXHOCTH, JOJDKHBI COJIEP)KaTh 3HAYEHUsS] METPUK, HaIlpUMep:
«Coxpatuth cpemHee Bpemsi 00paboTku 3asBKH Ha 50%», «YBETWYUTH KOJWYECTBO 0OpabdaThIBAEMBIX
3ampocoB B 5 pa3». Jlid BBIIENECHHBIX LEJIEH BBIABISIOTCS MOALEIH, SBJSIOIIMECS CPEIACTBAMHM HX
JOCTIDKEHHs. B cBOIO odepenp, Ui KaxI0i M3 MOALENICH TakKe MOTYT ObITh BBIIBUHYTHI MOIIETH U T.1.
[Mommenu HIKHETO YPOBHS TPEACTaBISIIOT co00i cueHapuu. [lng wux QopMupoBaHUS HEOOXOIUMO
MPOaHAIU3UPOBATh  BO3MOKHOCTh ~NPUMEHEHHUS OBPUCTHMUYECKHUX MPAaBHJI PEKOHCTPYKIMH  Ou3Heca
(TOPU3OHTANIBHOTO CXKATHUS, BEPTUKAJIBHOIO CXKaTHA, JAEIMHEapU3allid, BBEICHMS BepCcHUM, MUHHUMM3ALUU
COrJIacoBaHUH U 1p.). BaxkHO He TONBKO yKa3aTh Ha BO3MOXHOCTH HCIIOJIb30BAaHUS KaKOTr0-IMO0 MpaBuia, HO
U yKa3aTh, KaKUM OOpa3oM OHO MOXKET OBITh MpUMEHEHO. [Ipm 3TOM HYXHO YUYHTHIBATH BO3MOXHOCTD
WCIIOJIb30BAaHUSI HOBBIX HMH(GOPMalMOHHBIX TexHojorui. Hanpumep, Bwl pemraere, 4To mNpUHLHUI
TOPU30HTAJIBHOIO CXKATUS MOKHO NMPUMEHUTh K UCCIIEAyeMOMY Ipoleccy, 00beIMHUB OINpEeICHHbIE IIark
mpoliecca 3a CyeT MCIOJIb30BaHUs IIEHTPaIM30BaHHOW Oa3pl naHHBIX. [Ipu ¢GopMHpOBaHUM CIICHApHUEB
WCIIONIB3YHTE Pe3ysIbTaThl JIOTHYECKOTO aHaIM3a Ipollecca U pe3yabTaThl oleHKHU 1maroB (kak YIIL[-, YOLI- u
HVYI1I-neiicTBus), a Tak)Ke yUUTHIBATE BBIBOBI, CACTIAaHHBIEC HA ATAIE aHAIN3a METPUK CTOMMOCTH U BPEMEHH,
0 TOM, Kakue U3 IIaroB Irpolecca SBISAI0TCA HauMeHee 3¢ ¢dekTuBHbIMU. HeoOXoauMo cocTaBUTh OINUCaHUE
CLICHApUEB, HAIIPUMEP, B BUJIE CIIMCKA TNIAHUPYEMBIX U3MEHEHUI.

2. OueHkKa NPUOPUTETOB ClleHAPUEB

OcyiecTBisieTcs OLEHKa MPHUOPUTETOB ClieHapueB MeTofoM aHanusza uepapxuii (MAU). Chauana
OTIPEJIENIAIOTCS JIOKAJIbHBIE NPUOPHUTETHI Lienel (monuened, cueHapueB). s Kaxaod Tpynmsl HOAUENEH,
MOJTYMHEHHBIX OJHOM LeJIM, BBICTABISAIOTCA Beca (uucina B uHTepBaje oT 0 g0 1) Tak, 4ToOBl MX cymMMma

paBHAJIACh  CAWHUIIC. I[JISI 9TOro0 MOXHO HCIOJIb30BaTb MCTOJ IAPHBIX CpaBHeHI/Iﬁ nim METoaq



HEMOCPEJCTBEHHON OIICHKH. 3aTeM OIpeNessSoTCsl Io0albHble MPUOPUTETHI AJS TMOALETCH U ClieHApHEB.
I'moGanbHble TPUOPUTETHI OMPEACISAIOTCS, HauWHas cO BTOpPOro ypoBHsS BHHM3. /[lnga mro0oit moxauenu
(cueHapusi) TOKaJIbHBIA IPUOPUTET B3BEIIUBACTCS, T.€. YMHOXKAETCS Ha TTI00AIBHBIA TPUOPUTET MATEPUHCKON
nonuen. Ecian maTtepuHCKUX mMOJIeNnell HECKOJIbKO, TO HAaXOJIUTCS CyMMa B3BELICHHBIX MPUOPUTETOB.
CremnaiiTe BBIBOJI O TOM, KaKHE CLIEHAPHUH SIBJISIFOTCS] IPUOPUTETHHIMHU.

3 Pa3pabGoTka Mmoje1d HOBOro om3Hec-npouecca (moaean "Kak 10/kH0 ObITH')

Crpoutcss Mojenb HOBOrO OM3HEC-TIpollecca WM TOM €ro 4acTHh, KOTopas H3MeHsercs. Bumabl
HCIOJIb3YEMBIX MOJIEIeH 3aBUCAT OT IJIaHUpPyeMbIX M3MeHeHuil. Tak, ecnu mpeanosnaraercsi, YT0 U3MEHUTCS
OKpY’XEHHE Tpolecca W/uiu UHTepeic ¢ OKpyKEHHEM, TO CTPOUTCS BHELIHSS Mojenb. Eciu m3aMeHseTcs
MOCJIeI0BAaTENbHOCTD 1IAroB Mpoliecca, CTpOUTCs (PyHKIMOHAIbHAsS (coObITUIHAs) Mosiesb. Ecin n3aMeHstoTes
OOBEKTHI, YYaCTBYIOIIME B BBIIIOJHEHUH IPOLIECCA, UM HUX B3aUMOJECHCTBHE, CTPOUTCS OOBEKTHAs MOJIENb.
JlmarpamMMbl TOJDKHBI HATJISITHO OTOOpa3uTh U3MEHEHUsI. MOXXHO BBIICIHTH 3JIE€MEHTHI MOJICIH, OTPaKAIOIIHE
M3MEHEHHUE TpoIiecca, IBETOM, IITPUXOBKOM, MIPU(TOM U T.1.

4. AHaIM3 MoJ1eJIM HOBOr0 OM3Hec-Ipoiecca

Heo0xoauMo moka3aTh, KaKMM 00pa3oM HM3MEHSTCS 3HAYCHHsS METPUK Ui HOBOTO OHM3HEC-TpoIiecca.
Jlnst u3MepeHHsT CTOMMOCTHBIX XapaKTePUCTUK MOXHO TPOBECTH (DYHKIIMOHAIEHO-CTOMMOCTHON aHaJH3.
N3mepenue mo MeTpuKaM BpPEMEHH MOXKET MPOBOAMUTHCA C HCIOJIB30BaHWEM JuarpamMM [aHTa wiH
MMHUTALMOHHBIX Mozenel. [To MeTpukam kadecTBa MPOBOAMUTCS KCIEPTHOE OlleHMBaHUe. ClenyeT CpaBHUTD
3HaYEHUs] METPUK JUIsl CYILIECTBYIOIEro OW3Hec-Ipolecca, JJis HOBOrO Ipoliecca M s Lejeu
nepenpoekTupoBanus. Heo6xonuMo caenats BBIBOJ, HACKOJIBKO YIYUIIMWJIMCH XapaKTEPUCTUKH Ipoliecca U
JOCTUTAIOTCSl JIM TOCTaBlieHHbIe 1enu. Eciu menu He AOCTUTaloTCs, HYXKHO MNpOoaHaAlIM3UpOBaTh, B UeM
MPUYXHA.

5. PazpaGoTka QyHKIIHMOHAIBbHBIX TPeOOBaHUI K HHPOPMALMOHHOI cHCTeMe MO//IeP:KKH HOBOI0
Ou3Heca

Ecnu u3menenue OusHec-mpolecca mpeanoiaraeT UCojib30BaHue HOBOM MH(POPMAIIMOHHON CUCTEMBI,
TO HEOOXOJMMO ONpeAeiauTh TpPeOOBaHMS K CHCTEME Ha OCHOBE Mojelu HoBoro OusHeca. CHauana
HEOOXO/MMO BBIJICIUTh AKTOPOB (TONb30BaTeNeil) MHPOPMALIMOHHONW CHCTEMBI M 00S3aTENBCTBA AKTOPOB,
BhITIONTHsIEMBIE ¢ TToMotbio MC. JIjist 3TOTO OCYIIECTBISETCS aHATU3 MOJCIIM HOBOTO OM3HECa W KKIOMY U3
OOBEKTOB WJIM aKTOPOB OHM3HECA, HCIOJB3YIOIIEMYy HHPOPMAIIMOHHYIO CHCTEMY, COIOCTaBISETCS aKTOp
mojienu UC. IlpoBepstoTcst Bce 00s3aTeNbCTBA BBIACICHHBIX aKTOPOB, BBHIMOJHAEMbIE UMH B HOBOM OH3HEC-
IIPOLIECCE, W BBINUCHIBAIOTCS T€ M3 HUX, KOTOpble mpeanonaratoT Bzaumoseiictsue ¢ MC. Ilpoananusuposas
BCE BBIITMCAHHbIE 00s3aTENLCTBA, CIIELYET ONpPENeIUTh NpeleAeHTh HHHOPMAIIMOHHON CUCTEMBI, C TOMOLIBIO
KOTOPBIX OHM OYyJIyT peann3oBaHbl. B3aumonelictue BoieneHHbIX npereaenToB UC ¢ akropamu HE0OX0aMMO
MpEeICTaBUTh B BHJE AMAarpaMMbl BapUaHTOB ucHoib30BaHus s3bika UML. 3atem coctaBnsercs
BBICOKOYPOBHEBOE ONHCaHUE MpereneHToB, oTpaxatomiee ¢yHkumu MC. Onucanne MOXET coaepXkarb He
TOJILKO BHEIIHWE (PYHKIIUH 110 B3aUMOACHUCTBUIO C MOJIb30BATEIISIMH, HO U BHYTPEHHHE (DYHKIIHHA CUCTEMBI.

BapuaHTbl MHANBHIYAJIBHOTO 32 JaHUSA

1. IIpogaxa TypHUCTUYECKOTO MPOLYKTa



2. Belnyck razeTsl

3. KpeauroBaHue Bi1aJeNblIeB YACTHBIX NPEATIPUATHI

4. IuruioMupoBaHue CTYAEHTOB By30B

5. [IpenocraBrieHne 1OCTyIa K MECTHOU TeleOHHOM CeTH

6. PeMOHT KBapTHpHI

7. ATTectanys MyHULMIIAJIbHBIX CITY>KallUX

8. Opranu3zanusi BbICTaBKU-SIpMapKu

9. UzroroBienue mkagda-Kyne Ha 3aKa3

10.CtpaxoBaHue KBapTHUPbI M JJOMAIIIHErO UMYILECTBA

11. PemonT aBTOMOOMITEH

12.IIpoBeneHne mpa3IHUYHBIX MEPOIIPUATHII (CBaaeO, roOMIeeB U T.J1.)
13.IlommB BepXHEW OJIEKIbI

14.IIpoBeneHune peKkIaMHbBIX KOMITAHHUI

15.0ka3anue yciyr 1o onepanusmM ¢ HeABMKUMOCTBIO
16.I'ocTuHMYHOE 0OCITY)KHBAaHNE

17.3nanmne nedaTHON NPOTyKIUHA

18.IIpogaxa 1 peMOHT KOMIIBIOTEPOB

19.I1pou3BOACTBO M Mpofaxka MeOesn Ha 3aKa3

20.TpynoycTpoicTBo

21.0Opranu3zanus o0y4eHus: U KOHCYJIbTUPOBaHUS

22.0xa3aHue KWINIIHO-KOMMYHAJIbHBIX YCIYT

23.0Oxa3aHue ycayT 10 aBTONEepPeBO3KaM (ITacCaXKMPCKUM H/UIIH IPY30BbIM)
24.0Opranu3zanys CHOPTUBHBIX MEPONPUATUH (TYpHUPOB, UTP U T.1.)
25.M3rotoBieHre KOHIUTEPCKUX U3eNUi (TOPTOB, TUPOKHBIX )
26.0xa3aHyue MEIUIMHCKUX YCIYT

27.0ka3aHne MapKETUHTOBBIX yCIyT

28.0pranu3zanys BIOOPHBIX KOMITAHUI

29.11Ipon3BoCcTBO, IPOJAXka 1 COIMPOBOXKICHHUE TPOTPAMMHOM IPOYKIINN

30.CTpouTenbCTBO rapaxei, caloBbIX JOMUKOB U T.JI.

ITPAKTUYECKAS PABOTA Ne 11

MPOEKTUPOBAHHUE CIIEIIU®UKAIIUUA UHOOPMAIIMOHHON
CUCTEMbI UHAUBUAYAJIBHOMY 3AJAHUIO

Lesn: momyyeHne HABBIKOB MPOCKTUPOBAHUS CTICI(PHUKAINN HHPOPMAITHOHHONW CUCTEMBI.

dopma oTyera:

—BBIIIOJIHUTH 33JaHUE;

—II0Ka3aTh [IPEIOJaBaTEeIIIO;

—OTBETUTh HA BOIIPOCHI IIPENIOAABATENS.
Bpemst BoinosiHenus: 2 4



TeopeTnyeckue BOMPOCHI

TpebGoBanus K HHPOPMAIIMOHHOW CHCTEME.
Mertob! aHanu3a U crienupUKaIu TpeOOBaHUA.

KonnenryanbHble TpeOOBaHHUS.

@OyHKIMOHAIbHBIE TPEOOBAHMUSL.

Texuuueckue Tpe6OBaHI/I}I.

TexHosI0ruy U METOJ0JIOTUH YIIpaBJICHUs TPEOOBAaHUSIMHU.
3ananme Ne 1

CdhopmynupoBath 1eNU ¥ 3a[ja4d CO3/IaHHsI HH(POPMAIIMOHHOM CUCTEMBI (CM. ITpaKTH4yecKas padboTa
Ne 1). OxapakrepuzoBaTh BUA HH(DOPMALMOHHONW CHUCTEMbI, €€ Ha3Ha4yeHHE, HCIOJb3yeMble B paloTe
cucremsbl ganubie. ChopMyIHpoBaTh KOHLIENTYaIbHbIE TPEOOBaHUS K HH()OPMAITMOHHON CHCTEME.
3ananue Ne 2

JlaTh XapakTepUCTUKY THUIIOBOTO OOBEKTa aBTOMATHU3AIMU (OpraHU3alUU, MPEIIPUITHS) 1 KOTOPOro
co3/1aéTcs U Ha KOTOpOM OyJieT BHeapeHa nHpopMaImoHHas cuctema. Omnucarh aBTOMaTU3MpyeMble OU3HEC-

MIPOIIECCHI.
3ananue Ne 3

CcdopmynupoBath TpeOOBaHU K cucTeMe B 1iesioM. OnucaTh CTPYKTYpy HHGOPMALIMOHHON CUCTEMBI.

[lepeuncnuth GyHKIIMOHATBHBICTIOACUCTEMBI.

3aganue Ne 4

Cdopmynuposath (pyHKIIHOHATBHBIE TpeOoBaHUs. OnrcaTh TpeOOBaHUS K PYHKITUSAM U 3a/1a4aM,

BBITIONTHSEMBIM cUcTeMON. OnrcaTh Ha3HAYEHUE B COCTAaB (PYHKIIMIA KaXKIOW U3 MOJICUCTEM.

3aganue Ne 5

Onucath npeaMeTHy0 o0sacTb. Pa3paboTaTh KOHLIENTYaIbHYIO MO/IEIb JaHHBIX IPEAMETHON 00IacTH.

CdopmynupoBath TpebOBaHMS K MHOOPMAITMOHHOMY 00ECTICUCHHUIO CUCTEMBI.

3aganue Ne 6

CdopmynupoBate TpeOOBaHMS K TpPOrpaMMHOMY oOecrieueHuto cucteMbl. OmucaTh TpeOOBaHUSA K
moJib3oBarenbckoMy uHTEpdeicy. ChopmynupoBaTh TeXHHUUECKHE TPEOOBAHMS K pealn3alid U PeKUMaM

paboThl HHOOPMAITMOHHOUCHUCTEMBI.

3aganue Ne 7

Hcnons3ys moily4eHHBIE PE3YJIBTATHI, MOATOTOBUTH JOKYMEHT «TeXHMYECKOE 3aJaHHe Ha CO3[aHue
MH(OPMALIMOHHON CHCTEMBI», BKIIIOUAIOLIUI B ce0s MOTHOE ONMCAHUE KOHLIETITYyalbHbIX, (PYHKIIMOHATIBHBIX

N TCXHHUYCCKHX Tpe6OBaHI/II71 K CO371aBa€MOM CHCTEME.

INPAKTUYECKASA PABOTA Ne 12

PABPABOTKA OBIIEI'O ®YHKIIMOHAJIBHOI'O OIIMCAHMA TPOT'PAMMHOI'O
CPEJACTBA 110 UHAUBUAYAJBHOMY 3AJAHUIO

eaun: moxyyeHrne HaBBIKOB pa3pabOTKU 001Iero PYHKIIMOHAIIBHOTO OMMCAHUS MPOTPAMMHOTO CPEJICTBA.

dopMma oTyera:



—BBITIOJIHUTH 331aHUE;
—TI0Ka3aTh MPENoaBaTelio;

—OTBETHUTb Ha BOIPOCHI MTperoaBaTels.
Bpems BbInosiHeHus: 2 4

Teoperuyeckue BOnpochl

Busl nHQOPMAITMOHHBIX CUCTEM, X HA3HAUEHHE U COCTAB.

TexHonoruu pazpaboTKu HHPOPMAITMOHHBIX CUCTEM.

Merononoruu pa3paboTKu MPOrPaMMHOTO 00CCIICUSHHSI.

ITporecc pa3paboTKH MPOrpaMMHOI0 0OecreyeHusl.

VYnpasnenue pazpaboTKON MPOrpaMMHOTO 00€CTICUCHHUS.

[TpoexTrpoBanue HHGOPMAITMOHHBIX CUCTEM.

Oransl IPOEKTUPOBAHMSL.

3aa4yu U pe3ybTaThl IPOEKTUPOBAHUS.

3aganue Ne 1

[ToAroToBUTH UCXO/HBIE TaHHBIE I pa3pabOTKU HHPOPMAIIMOHHOM cUCTEeMBI (CM. MpakTUyeckas pabora

Ne 1) HcxoaHBIMM JaHHBIMU JJIS IJIAHUPOBAHUSABIISIFOTCA

e oOmIee onycaHne HEKOTOPOH HH(POPMAIIMOHHON CHCTEMBI (Ha3HaueHHE, 00IacTh MPUMEHEHUS,
pelaemple 3a/1a41, TEXHOJIOTHYECKHE OCOOCHHOCTH pean3alliil HBHEPEHUS);
® OrpaHMYCHHS M YCIOBHUS pa3paboTku (TpeOOBaHUS 3aKa3unMKa, BO3MOXXHOCTH KOMAaHJIbI
pa3paboTUYUKOB, CPOKU Pa3pabOTKH, OIOKET MPOEKTA UT.J.).
3ananne Ne 2

CocTaBUTh 3CKU3HBIN IUIaH pa3pabOTKH HHPOPMAILIMOHHON CHUCTEMBI.

3aganme Ne 3

CoctaButh JOKyMEHT «TexHMUECKHH NPOEKT» C ONUCAHUEM IPOEKTHBIX pPEIICHUN (apXUTEKTypa

CUCTEMBI, JIOTUYeCcKasi CTPyKTypa 0a3bl JaHHBIX, PEIICHHUS [0 pealn3aliy MojIb30BaTeIbCKOro uHTepdeiica u

T.J.).

3aganue Ne 4
CocTaBUTD nokymeHT «llman TecTupoBaHUS» € ONUCAHUEM METOJUKH TECTUPOBAHUS U

KOHTPOJIbHBIXTCCTOB.

3aganue Ne 5

CocraButh 1okyMeHT «IlmaH BBOJja MH(GOPMAIIMOHHON CUCTEMBI B 9KCILUTYaTaLIUIO.

ITPAKTUYECKASA PABOTA Ne 13

PA3PABOTKA PYKOBOJCTBA MO MHCTAJUISILIUA MIPOTPAMMHOTI'O CPEJACTBA MO
WHIUBUIYAJBLHOMY 3AJTAHUIO

ean: moxyyeHrne HaBBIKOB pa3pabOTKH PYKOBOJICTBA 110 WHCTAJUISIIMK MPOTPaMMHOTO CPEJICTBA.

®opMma oTyera:

—BBIIIOJIHUTH 3aaHHUC,

—TI0Ka3aTh MpernojaBaTelio;

—OTBCTUTH HA BOIIPOCHI IMMPLCIIOaBaTCIIA.
Bpemsi BbInoJIHeHUs: 2 4



TeopeTnyeckue BOMPOCHI

[Tonstue muctpulytrBa. Buabl tuctpuOyTHUBOB.
THunbl MHCTAJUTSILIMK TPOTPAMMHOT0 00ECIIEUEHUSI.

PykoBOCTBO 10 MHCTAIUISIIMU TTPOTPAMMHOTO CPEJICTBA.

Saganue Ne 1

Pa3pa60TaTb PYKOBOACTBO oo HHCTAJIIAINHA nporpaMMHOIo cpeacrea  UIA 3aJJaHHOM

MHPOPMALIMOHHONW CUCTEMBI (CM. ITpakTudeckas padora Nel).

TIIPAKTHYECKAS PABOTA Ne 14
PA3PABOTKA PYKOBOJICTBA ITOJIB3OBATEJISI IPOTPAMMHOI'O CPEACTBA
O UHAUBUAYAJIBHOMY 3AJJAHUIO
eau: nosy4eHre HaBBIKOB pa3pabOTKHU PYKOBOACTBA MOJIb30BATEIIS POTPAMMHOIO CPE/ICTRA.
dopMma oTyera:
—BBIIIOJIHUTH 3aJaHUCEC,
—TI0Ka3aTh [PENOAABATEIIO;

—OTBETUTb Ha BOIIPOCHI MIperoaBaTes.
Bpemst BoinosiHenus: 2 4

Teoperuyeckue BONpochl
[lepeueHp 1 KOMIIJIEKTHOCTh JOKYMEHTOB Ha MH(popmannoHHble cucteMbl corsiacHo ECITJ] u ECK/I.

33,[[8.‘11/1 JAOKYMCHTHUPOBAHHA.

HpOGKTHaH JAOKYMCHTal M. TexHuueckas AOKYMCHTAaIUs. OtueTHas AOKYMCHTAaIUs.

ITons30BaTenbCKas AOKYMCHTAaLus. MapKeTI/IHFOBaﬂ JOKYMCHTAaI M.

Saganue Ne 1

Pa3paboTtaTh pyKOBOACTBO OJIb30BATENS MPOrPaMMHOI0 CpeICcTBa (CM. MpakTHueckas padorta Ne 1).

MPAKTUYECKASI PABOTANe15S

MN3YYEHUE CPEACTB ABTOMATHU3UPOBAHHOI'O
JOKYMEHTHUPOBAHUA

Ienn: nosydyeHne HaBBIKOB pa3paboTku AokyMeHTauuu 1o MC u ucnosib30BaHus CpeACTB
aBTOMAaTU3UPOBAHHOIO JOKYMEHTUPBOAHMUS.

dopma oryera:

—BBIIIOJIHUTH 33JaHUE;

—II0Ka3aTh [IPEIOJaBaTEeIIIO;

—OTBETUTb HA BOIIPOCHI IIPETIOAABATENIS.
Bpemst BoinosiHenus: 2 4

TeopeTquCKHe BOIIPOCHI

«TexHuueckoe 3alaHue Ha co3/laHue (pa3BUTHE WM MOJAEpHU3AIMI0) cucteMbl» (nainee — T3 Ha AC)
SBJISIETCSI OCHOBHBIM JIOKYMEHTOM, OTPEIENSIONUM TPeOOBaHMS M TOPSAOK CO3MaHUs (Pa3BUTHS WM

MOJICpHU3AINY — JlajJie€ CO3AaHMs) aBTOMAaTU3UPOBAHHON CUCTEMBI, B COOTBETCTBUHU



C KOTOpBIM IpoBoauTCs pa3padbotka AC u ee mpueMka MpH BBOJE B ACHCTBHE.
Bxmtouaembie B T3 Ha AC TpeOoBaHUS JOKHBI COOTBETCTBOBATh COBPEMEHHOMY YPOBHIO pa3BUTHS

HayYyKHM M TCXHHUKU W HE YCTYIIaTb aHAJIOTMYHBIM Tpe6OBaHI/ISIM, MNpEABABIACMBIM K JIYUIIUM COBPEMCHHBIM
OTCYCCTBCHHBIM U Sap)I6e)KHBIM aHaJIoram. 3az[aBaeMLIe B T3 Ha AC Tpe6OBaHI/IH HC IOJIDKHBI OTpaHUYHBATDH
pa3pa60TqI/IKa CUCTCMbI B TIOMCKC U pcCain3daliuun HanOosee 3(1)(I)€KTI/IBHLIX TCXHHUYCCKHUX, TCXHUKO-

DKOHOMHUYECKHUX U JIPYTUX PELICHUN.

T3 na AC coliepKUT ClIeyIoUIue pa3aeiibl, KOTOPbIE MOTYT OBbITh pa3/iesieHbl Ha MOIpa3/Ieibl:

1) o0IIe CBEJICHNUS,

2) Ha3HAYCHUE U LU CO3AaHus (Pa3BUTHS) CUCTEMBI;

3) XapaKTePUCTHKA O0OHEKTOB aBTOMATH3AINH;

4) TpeOOBaHMS K CHUCTEME;

5) COCTaB M COJIEpKaHUe PadOT MO CO3JaHUIO CUCTEMBI;

6) MOPSAIOK KOHTPOJISL U IPUEMKH CUCTEMBIL;

7) TpeOOBaHMS K COCTaBY M COJEPKaHHUIO PabOT MO MOATOTOBKE 0OHEKTa aBTOMATU3AIMH K BBOLY

CHCTEMEI B JICHCTBHE;

8) TpeOOBaHUs K IOKYMEHTHPOBAHUIO;
9) HUCTOYHUKHU Pa3pabOTKH.

TpeboBanus k conepxkanuto paznenoB — B [OCT 34.602-89 «MupopMalioHHast TEXHOJIOTHSL.

Texanueckoe 3aaHC Ha CO3/JTaHUC aBTOMATU3UPOBAHHBIX CUCTEM»

B 3aBucuMoOCTH OT BHJa, Ha3HAYCHUsS, CIEMUPUICCKHUX OCOOECHHOCTEH OOBEKTa aBTOMATH3AIlMH U
YCIIOBHI (PYHKIIMOHUPOBAHHSI CHCTEMBI JIOIyCKaeTcss ohopMiIATh pa3ieisbl T3 B BHIC NMPUIIOKECHUH,
BBOJIUTH JOMOJIHUTENbHbIEC, HCKIIOYATh WU 00beAuHTh oapazaensl T3. B T3 Ha wacTu cucteMbl He
BKIIIOUAIOT Pa3/ielibl, AyOnupyomue coaepxkanue pasneinoB T3 va AC B menom.

T3 na AC odopmsitor Ha nuctax dopmara A4 6e3 paMKH, OCHOBHOM HAIMUCH M JOTOJTHUTEIHHBIX
rpa¢ k Heil. Homepa nucTOB (CTpaHUII) MPOCTABIISIOT, HAYMHAS C IIEPBOTO JIUCTA, CICIYIOIIErO 332 TUTYJIBHBIM

JHMCTOM, B BEpXHEH 4acTH JHcTa (HaJ TEKCTOM, IocepeanHe) nocie o6o3nauenus koga T3 na AC.

Ha turynsnom sucte (popma — B 'OCT 34.602—-89) nomeraroT nMoAnucH 3aka3yuka, pa3paboTuuka u
COIVIACYIOLMX OpPraHU3alUi, KOTOpbIE CKPEIIIOT repOoBoi neuaTsio. [Ipy He0OXOAMMOCTH TUTYJBHBIN JIUCT
oopMIsIIOT Ha HECcKOJbKMX cTpaHunax. I[loamucu paspabotumkoB T3 Ha AC W JOMKHOCTHBIX JIMIL,

Y4aCTBYOIIUX B COTJIACOBAHUH U PACCMOTPCHUHN ITPOCKTA T3 Ha AC, NOMCIIAarOT Ha MOCICAHEM JIUCTC.

3amanmne

PazpaboraTh TeXxHHMYECKOE 3a/JlaHHEe HAa AaBTOMATH3AIMIO YIPABICHUS JACATEIBHOCTHIO HPEATPHUITHS
cornacHo ['OCT 34.602—-89 «Texnuueckoe 3ajaHue Ha co3aHue (pa3BUTUE WIM MOJEPHHU3ALMIO) CHCTEMBD)
Ha [IpUMepe THIMOTETHYECKOTO MPEANPHUATHS 110 BEIOPAaHHOM TeMe.

Omucate noruyeckyto moaenb b/l UC cpencrBamu BPWin.

B co3znaBaemoit UC peannzoBaTh 01HY U3 3a/1a4:



. VYipasneHue JOKyMEHTALMEN OTena CUCTEMBbI KaueCTBa.
* VYnpaieHHe NPOLECCOM MOATOTOBKH U NEPENOATOTOBKH CIIELIUATINCTOB.

*  VYmpaieHHe IPOIECCOM 3aKYITKU MaTePHaIoOB, KOMIUICKTYIOIIHX.
. VYnpasiieHHE MPOLECCOM PeaIn3allMy TOTOBOM MPOIYKIIHH.

[IpenmeTHas o6nacTh BEIOUpAECTCS U3 CIIMCKA

XK/I1 Bok3an. Yuer npojaxxu OUIETOB.
IHonuknuauka. Yuetr O0IbHBIX.
HNudopmanus B oTne1e KaapOB.
VYuyer 1BUKEHUS TOBApOB Ha CKIIAJIE.
T'octunnia. Pa3menienue KIMeHTOB.
bank. PaboTa ¢ KiiueHTaMu.
CocraBneHue paciucaHus 3aHATHH.
HasoroBas nncnekus. Y4er yriaTbl HaJIOroOB.
CrpaxoBasi KOMIIaHUs. 3aKIFOUYEHUE JOTOBOPOB.
. Benenne 6ubnmoreunoro ¢honaa.
. F'opoxackas TenedoHHas ceTb. Y4eT MEXIYTOPOAHBIX IEPETOBOPOB.
. Teatp. IIpogaka OumneToB.
. KagpoBoe areHcTBo.
. KoMnbroTepHsbIii CEpBUCHBIN LEHTD.
. Pusnropckas pupma. Ydaer ABMKEHUS KBapTUP.
. Typuctrueckoe areHTCTBO.
. Caiion kpacoTsl. OKa3zaHue yCiyr.
. Pecropan. O6¢cnmyxruBaHuE TTOCETUTEIIEH.
. ATenbe momuBa OACKIBl. YUeT 3aKa30B.
. XMMYHCTKA. YUeT 3aKa30B.
. [Ipokar Buneokaccer. Pabora ¢ kireHTamu.
. [locTymienne u npogaka TOBapOB B MarasuHe BHIYHCIUTEILHON TEXHUKH.
. bubnnoreka. Beimaua kHur.
. MeOenpHEbIl calloH. YYeT 3aKa30B.
. Anreka. [loctynienue u npogaxa JIeKapCTB.
26. PaboTta ¢ kiIuMeHTaMHM Ha TOProBod ¢upme, 3aHUMAIOLIeHcs peann3anuen
aBTOMOOMJIEH.
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27. OnTOBBIN CKIAJ. 3aKIIOUEHUE TOTOBOPOB C IOCTABIIHUKAMH.
28. llexanar. Y4eT ycreBaeMOCTH B TIEPUO]] CECCUHU.
29. Ilponaka aBUAOHUIIETOB.
30. duTHEC-KITy0.
31. Ilpuemnas xomuccust BY3a. Yuer cnaun npueMHBIX 3K3aMEHOB.
32. Byxranrtepusi. Y4eT 0CHOBHBIX ()OHJIOB.

[Topsiok BeIMOTHEHHS T1a00paTOPHOM pabOThI

1. BwiOpath npeaMeTHyr0 001acTh U peanu3yemyto 3anady. Onpenenuts OCHOBHEIE TpeboBanus k VC.
[Toctpouts noruueckyro moaens b/l IC cpencrBamu BPWin.
2. CocraButh TexHHMUYecKoe 3amaHue Ha paspaborky MC B cootBerctBum ¢ ['OCT 34.602-89

<<I/IHCbOpMaI_II/IOHH35I TexHoJIoTHA. TexXHmIecKoe 3aaHruC Ha CO3JJaHUC aBTOMATH3WUPOBAHHBIX CUCTEM)).



ITPAKTUYECKAS PABOTA Ne 16
INOCTPOEHUE TUAT'PAMMbI BAPUAHTOB
HUCITOJIB3OBAHUA U AUATPAMMBI TIOCJIEJOBATEJIBHOCTHU U 'EHEPALIUA KOJA

Llesib: 03HAKOMHUTBHCS C METOJIOJIOTHEH MOJICTMPOBAHUS HH()POPMAITMOHHBIX CHCTEM Ha OCHOBE SI3bIKA
UML.

dopma oTyera:

—BBIIOJIHUTH 33JJaHUE;

—TI0Ka3aTh MIPETOJaBaTEeIIIO;

—OTBETUTH HA BOIIPOCHI IIPENIOAABATEIIA.
Bpems BeInosiHeHus: 2 4

Teoperuyeckne BONpoOChI

YHuBepcanbHbIi 361K MogenupoBanus UML.

[ToHsiTE AMATrpaMMBI.

Buael nnarpamm.

OCHOBHBIC 3JIEMCHTBI AuarpaMMbl BaApUaHTOB UCIIOJIb30BAHUS.

OCHOBHEBIE 3JIE€MEHTBI AuarpaMmebl IOCJICA0BATCIIBHOCTH.

3aganue Ne 1. O3HaKOMUTBCS C METO/I0JIOTHEN ITOCTPOEHUSI AMAarpaMMbl BApUAHTOB UCIIOJIb30BaHUS

ocHOBe a3b1ka UML.

3aganue Ne 2. [Ipoananuzupyiite npumep MOCTPOSHUS TUAarpaMMbl BAPUAHTOB HUCIIOJIb30BAHUS.

IIpumep. Marasus BUACONPOAYKIIUU

Mara3un npomaer Buaeokaccetol, DVD-muckum, aynmokaccersl, CD-muckn m T.4., a Takke

npeJuiaraeT MmMupoKoi myOnuke mpokat BuaeokacceT 1 DVD-nuckos.

TOBapBI INOCTAaBJIAKOTCA HCCKOJIBKMMH ITIOCTAaBIIHMKAMHM. Ka;maﬂ mapTusa TOBapa HIPCABAPUTCIIBHO
3aKa3bIBACTCAd MAraduHOM Y HCKOTOPOIO IIOCTaBHIMKA W JOCTABJIACTCA IIOCJIC OIUIATBI CUETA. BaoBB
HOCTyrII/IBIJ_II/Iﬁ TOBAP MApKUPYECTCsA, 3aHOCUTCA B 633}/ JAAaHHBIX U 3aTEM PACHPCACIISICTCS B TOpFOBHﬁ 3aJl

WM TIPOKAT.

Buneonocutenu BblIaloTCA B MIPOKAT Ha cpok oT 1 1o 7 auelt. Ilpu mpokare ¢ kiaueHTa B3UMaeTcs
3ajJoroBasi CTOMMOCTh BuAeoHOocuTens. [Ipum Bo3BpaTe BUIACOHOCHUTENS BO3BpAIIAE€TCS 3aJ0roBas
CTOMMOCTh MHUHYC CyMMa 3a IpokaT. Eciiu Bo3Bpar 3ajepikaH MeHee 4eM Ha 2 JHs, B3uMaeTcs mrpad B
pa3Mepe CyMMBI 3a TIpokat 3a 1 JgeHp™ Koi-Bo AHeH 3aaepkku. [lpu 3amepikke Bo3Bpara Oojiee ueM Ha
2 nHs — 3aJI0roBas cyMMa He Bo3Bpaiiaercsa. KilmeHT MoXKeT B35Th OTHOBPEMEHHO 110 4 BHJIEOHOCUTENEH

(mpokar-3aka3). Ha kaxplif BUieoHOCUTENh 0(hOPMIISIETCIKBUTAHIIUS.

KnueHTsl MOTYT CTaTh 4jieHaMH BUAEO-KIy0a U MOJNyYUTh MJIACTUKOBbIE KapTouku. C 4jieHOB Ki1y0a
He Oepercst 3aJI0r (32 MCKIIOYEHUEM Ciy4as OMHMCAHHOT'O HIDKE), YCTAHABJIMBACTCS CKHUIKA HA CTaBKY
IIpoKaTa M TMOKYNKY TOBapoB. UiieHbl KiyO0a MOTYT JenaTh NpeiBapUTENbHbIE 3aKa3bl Ha HOA00p

BUACOMATCPHUAIIOB JIA IMTPOKATa WM MOKYIIKH.



Kaxxnprit wien kiy0a umeeT HeKoTopbid cTyTyc. [lepBonavansHo — "HoBHUOK". IIpu Bo3BpaTe BCPOK
5 mpoxkaT-3aka3oB, cTaryc MeHseTcss Ha "HajexxHbii". Ilpu 3amepikke XoTs Obl OAHOTO BUAEOHOCHUTEIS
Oonee yeM Ha 2 JHs, CTaryc "HOBMYOK" WM "HaJIeXHBIH" MeHseTcs Ha "HEHaJeXKHbIH" M KIHEHTY
BBICBUIAETCA MpeaynpexaeHue. [Ipu noBTOpHOM HapylIeHUMH IPABUII CTATYC MEHSAETCA HA "'HapyIIUTENb .
Unens! ki1yba co craTycoM "HaaeXHBIA" MOTYyT OpaTh A0 8 BHICOHOCUTENECH €IUHOBPEMEHHO, BCE

octanbHble — 4. C WIeHOB KiIy0a CO CTaTycOM "HapymuTess" OepeTcs 3aJI0roBas CyMMa.

KnmenTsr IIpU TOKYIKE TOBapa WX IMOJYUYCHUHU BUACOHOCUTECIIA B IMPOKAT MOTYT pacCIlyIadYuBaATbHCA

HAJIMYHBIMU WM KPEAUTHON KapTOM.

HpOKaTHI)IG BUJACOHOCHUTCIIN YCPE3 ONPCACICHHOC KOJIUYCCTBO JTHEH IIpoKaTa CIIMCBIBAIOTCA U
YTUWIN3UPYROTCA 110 aKTYy. CHuChIBaIOTCS TaKXKe TOBAPbI U MPOKATHBIC BUJACOHOCHUTCIIU, Y KOTOPBIX

oOHapy xuics Opax.

Ha pucynke 1 npuBeneHa auarpamMma IMpEeLENEHTOB il paccMaTpuBaeMoro mnpumepa. B stom

IpUMEPC MOKHO BBIICIUTD CIICAYIOIIUC Cy@b@KTLI M COOTBCTCTBYIOIIHUEC UM IMPCUCACHTHI:

BosepaTt eMnen

0
EKAKU3RT |
|
!

PezepevpoEaHne

: EHAHD
MpeaynpesaeHda 2
{Eue -
2 5 Conpoeo¥peHue
Mpoaasa engen ! EAHEHTOE

KnneuT " Npopasey
WTF'
hleHegxep . MocTaewme

CnMcanwe Tosapa Mpuenm Toeapa OhopmneHre 33K aza

Pucynox 1

MeHemxep W3ydaeT PHIHOK BHACONPOMYKIIMH, aHAIM3UPYET MPOJaXHu (mpeueaeHT "3ampoc cBeAcHHM'),
paboTaeT ¢ MOCTAaBIIMKAMH: COCTaBISET 3asiBKM Ha MOCTaBKHM ToBapa (mpeneneHT "OdopmicHue 3akaza'),
omylauMBaeT ¥ TNpuHUMaeT ToBap (mpeueneHT "llpuem ToBapa"), cmuchiBaeT TOBap (IpeLEACHT

"CnucanueroBapa').

ITpomaserr — pabotaer ¢ kinMeHTaMu: nponaetr toBap (mpeueaeHTt "llpomaxka Buaeo"), ohopmiser
yIieHcTBO B kiyoe (mperneaeHt  "CompoBOXKIeHUE — KIMEHTOB"), pe3epBuUpyeT  (TMpeueaeHT
"PesepBupoBanue Buauo"), BblAaeT B Ipokar (mpeneneHT "lIpokar Buzpeo") M NpuUHUMAET Haszaj
BUJIcOHOCHTeNN (TpeneieHT "Bo3BpaT Buzieo'), oTBeYaeT Ha BOMPOCH KJIMEHTa (MpereacHT '"3ampoc

cBeneHui").

[TocraBmuk — odopmisieT TOKYMEHTHI Ui OIuiaThl ToBapa (mpeueaeHT "OdopmieHue 3akasza'),

noctasisieT ToBap (mpeneacHT "[Ipuem ToBapa'))

Knuent — mokymaer(npeueneHt "[Iponaxka Bumeo"), 6epeT Ha MPOKAT U BO3BPAIAET BUJCOHOCUTEIN
(npeuenentsl "Ilpokat Buaeo" m "Bo3Bpar Bumeo"), BcTtymaeT B kiy0O (mpeueneHT "CompoBoXKIeHHE

KJIIMEHTOB"), 3a7a€T BOMPOCHI (MpereAeHT "3anpoc cBeneHuit").



[Tocneanue nBa cyowekrta [loctaBmuk m KinneHnt He OyayT MMeTh HEMOCPEACTBEHHOTO JOCTYMa K
paspabareiBacMOll cucTeMe (BTOPOCTETICHHBIE CYOBEKTHI), OJIHAKO MMEHHO OHH SIBIISIOTCS OCHOBHBIM
HMCTOYHUKOM COOBITHH, WHUIUAIM3UPYIOMIMX TPEUEACHTbl, U TOIy4yaTelsMd pe3yjibTara paboThl

MIPEIEACHTOB

Ot mpeuenenta "IIpokar Buaeo" k mpeueneHty "llpemynpexaeHuss" yCTaHOBJIEHO OTHOILIEHHE
BKJIIOYEHUS Ha TOM OCHOBAHHMM, YTO Ka)KIbl BBbIJAHHBIM BHJICOHOCHUTENb JOJKEH OBbITh IMPOBEPEH Ha

CBOGBpCMGHHBIfI BO3BpaT U, B CJIydac HGO6XOI[I/IMOCTI/I, BBIIAHO MPEAYNPCIKIACHUEC KIIUCHTY.

JanbHeliiee pa3BUTHE MOJEIH MOBEIEHUS CUCTEMBI MpeanoaraeT crneuru@uKanuio MperneaeHToB.
Jlst 3TOro TpaguIMOHHO MCHOJB3YIOT ABa crocoOa. [lepBeiii — ommcaHWe C MOMOIIBI TEKCTOBOTO
JTOKyMeHTa. Takoi IOKyMEHT OMUCHIBACT, YTO JIOJDKHA JENIaTh CHCTEMa, KOrja CyOBheKT MHHIIMUPOBAI

npeneAeHT. TUMMIHOE OMMMCAHUE COJEPIKUT CIAEAYIOIINE Pa3Ieibl:

— KpaTKOEOIUCAHUE;

— YYaCTBYIOIINECYOBEKTHI;

— MIPEeAYCIOBUS, HEOOXOUMBIC TSl HHUITUUPOBAHMSTIPEIICICHTA,

— TIOTOK COOBITHIA (OCHOBHOU U, BO3MOKHO, ITOAIIOTOKH,aTbTePHATUBHBIN );

— TMOCTYCJIOBUS, ONPEIETSAIONINE COCTOSIHUE CUCTEMBI, 10 TOCTUKEHUU KOTOPOTO MPEIEACHT
3aBEPIIACTCS.

OmnwucarenpHas cnenudukanus npeneacara "[Ipokart Buaeo"

Pasnen Omnucanue

Kparkoeonucanue KnuenTt jxemaer B3ATh Ha IPOKAaT BHIEOKACCETy WIH JUCK, KOTOpBIE
CHHMAIOTCS C TIOJIKM MarasvHa WM ObUIM TPEIBAPUTEIBHO 3ape3epPBUPOBAHBI
KIMeHTOM. IIpu ycnoBuu, 4TO y KIMEHTa HET HEBO3BPAILECHHBIX B CPOK
BUJICOHOCHUTENICH, Cpa3y IMociie BHECEHHUS IUIaThl (DMIIBM BBIIAETCS HAIPOKAT.
Ecnn HEBO3BpalleHHBIE B CPOK BUIECOHOCUTENH €CTh, KIIMEHTY BBIAACTCS

HAallOMHMHAaHHE O IPOCPOYCHHOM BO3BpATC

CyOBeKThI [Iponasen, Knuent

[TpenycnoBus B Hamuune wmMeErOTCS BUICOKACCETHI MIIM TUCKH, KOTOPBIE MOXXHO B3SITh
HampoKar. Y KJIMEHTOB €CTh KIIyOHbIE KapTOYKH. Y CTPOHCTBO CKaHHUPOBAHUS
pabotaeT npaBuiIbHO. PaOOTHHKHM 32 IPUITABKOM 3HAIOT, KaK 00pamaTbes ¢

CHUCTEMOM

OCHOBHOWIIOTOK KimeHnT MoXkeT Ha3BaTh HOMEp 3aKa3a WIHM B3SATb BHUICOHOCHUTEIb C IOJKH.
BuneoHnocutens W wieHCKas KapTOyka CKaHUPYIOTCSA, U IPOAABIY HE
co0OIIaeTCs] HUKAKUX CBEJICHUH O 3aJiepXKKaxX, TaK, 4YTO OH HE 3aJ]aeT KIMEHTY
COOTBETCTBYIOIIMX BOIPOCOB. ECIIM KIMEHT MMEET CTaTyC <HAACKHBIN>, OH
MOJKET B3ATh 10 8 BHJECOHOCHUTEIEH, BO BCEX OCTAJIBHBIX CIydasx — OO0 4-X.
Ecinu craryc kinmeHTa ONpeelieH Kak <HApyIIHUTEIb>, €ro IMpOCIT BHECTH
3amaTok. KnMeHT pacrmiauuBaeTCcs HAIWYHBIMU WIH KPEIUTHOM KapTOM.
[Tocne nmomy4enus: cymmbl, HHGOpMAIUs 0 HATUYNU (PUIHBMOB OOHOBIISIETCS U
BHJICOHOCUTEIN TE€PENAIOTCA KIMEHTY BMECTE ¢ KBUTaHIMAMM Ha npokar. O
MMPOKaTe Ka)XJAOTO BHUICOHOCHUTCIIS JCIIacTCs OTACIbHASA 3alMCh C yKa3aHHCM
UACHTU(QUKAIIMOHHOTO HOMepa KIMEHTa, JaThl IpOKara, JaThl BO3Bpara,
UACHTUPHUKAIIMOHHOTO HOMEpa MPOJIaBIia, MOJyYSeHHONCYMMBI.

[IpeueneHT reHepupyeT NpPEAyHNpPeXIEHUS O MPOCPOUEHHOM BO3BpaTe
KIIMEHTY, eclii BHIeo(HuiIpbM HE ObLT BO3BpAILCH B TEUCHHWE JBYX ITHEU IO
UCTEYEHUU JaThl BO3BpaTa M M3MEHSET CTaTyC KIMEeHTa Ha <HEHaJeXHbIII>
(mepBoe HapylIeHUE) WU <HAPYIIUTEIb> (IIOBTOPHOE HAPYILICHHE)




AnbTEepHAaTUBHBIN Y kioueHTa HET WICHCKOM KapTodyku. B 3ToM ciydae mpeneacHt

MOTOK <CompoBOXICHUE KITUCHTA™> MOXET ObITh aKTUBH3UPOBAH JJIsl BBIIAYH HOBOM
KapTOYKH.

BI/I,[[CO(I)I/IJIBMLI HEC BBIAAKOTCA, ITIOCKOJIBKY Y KIIMCHTA €CTh HCBO3BPAILICHHLIC B
CPOK BUACOHOCHUTCIIN.

ITonbITKA B3STH HaIlrpoKaT CJIUIIKOM MHOT'O BHUJICOHOCHUTEIICH.

BI/II[GOHOCI/ITGJIB WJIK KpCAUTHAs KapTa HC MOT'YyT OBITh OTCKAaHUPOBAHLI U3-3a
HX IIOBPCKIACHUA

V KIIMeHTa He XBaTWUJIO HAJIMYHBIX WIIM IIATEXK IO erl[HTHOﬁ KapTC OTKIIOHCH

[ToctycnoBus BuneoduibMbl ciaHbl HaMIpoKat, U 6a3a JTaHHBIX COOTBETCTBYIOIIUM 00pa3oM
00OHOBJICHA
3ananue Ne 3. TIloctpoiite quarpaMMy — BapuUaHTOB — HCIOJNB30BaHHUS i BBIOpaHHOM

MHPOPMALIMOHHOM cucTeMsbl (pakTuueckas padora Nell).
3aganue Ne 4. O3HaKOMHUTBCS ¢ METOJOJIOTUEN TIOCTPOEHUS AMATPAMMBI IOCIIEI0BATEIBHOCTH OCHOBE A3BIKA
UML.

3ananme Ne S. [Ipoananuzupyiite npuMep MOCTPOSHUS AUarpaMMBbl ITOCJIEI0BATEILHOCTH (PUCYHOK 2).

Beifop eapwaxTa 3akaza I ‘ Dopma geranei akasa

/JQ 3awaz Ne1234 ‘

Lifelinel: Mpogasey

1 1: CoaflaTe HOBLIA 3axaz !

2 OTrpeiTs hopmy 1=

3 : BiecTu HoMeD 3aKa3a, 3aKasuika W YMCNO 3AKAIHIBAEMLIX NPEgMETOs

4 : CoxpanuTs 3axaz

i

5 . Cosgats nycrofl 3akgs ;

6 : BeecTu HOMEp 3aKA%A. 3AKAIUMKA W UNCNO si'-(etsb-sae!.'bln npegMeTos

HE B o

_OXpaHUThL 33Ka3

Pucynok 2
[Tpumep
BBoj3axkaza.

HeiictBytromee muno«lIponasemy.
CooOmienus:

— cO37aTh HOBEIM3aKas3;

— OTKPBITbPOpMY;

— BBECTH HOMED 3aKa3a, 3aKa3uyrKa U YUCJIO 3aKa3bIBAEMBIXIIPEIMETOB;
— COXpaHUTbh3aKa3;

— CO3/1aTh IyCTON3aKa3;

— BBECTH HOMED 3aKa3a, 3aKa3uyrKa U YUCJIO 3aKa3bIBAEMBIXIIPEIMETOB;

— COXpaHUTb3aKas.



Tenepb HyX HO M03a00TUTHCS 00 YNpPaBIAIOLMX O00BEKTaX U O B3aUMOJEHCTBUU ¢ 0a30i JaHHBIX.
Kak BugHO u3 auarpammbl, o0bekT Popma Jleraneil 3akaza MMEET MHOYKECTBO OTBETCTBEHHOCTEH, C
KOTOPBIMHU JIy4llle BCEro MOT Obl CIIPaBUTHCS YHPaBIAIOMINN 00beKT. KpoMe Toro, HOBBIN 3aKa3 J10JIKEH
COXpaHATh ce0s B 0a3e MaHHBIX caM. BeposTHO, 3Ty 00s13aHHOCTB Jyulle ObUIO Obl MEPEIOKUTh Ha

JIPYroHOOBEKT.

OxoHYaTeNbHbIN BUJ IMarpaMMbl I1OCIE10BaTEIbHOCTH MIPEICTABICH HA PUCYHKE 3.
3aganue Ne 6. [TocTpoiite AuarpamMmy NOCIE0BATEILHOCTH 7151 BRIOPAaHHOM MH(OPMAIIMOHHOM

cucTeMblI (mpakTudeckas padora Ne 11).

3apanue Ne 7. OdopmuTte OTYET.

)
dopa ReTaned Seea3s (| WIQEENRNWLWE SacaaaM | |daKEs NeT234 L] YODERNROUINE TREMASKUMENA
Eai— ¥, sacaia aaxay ¥, g

1: cosnams{ )

3 BBECTH finaep S3ESE. SANEIMKD W YEND SEKaIESELIK NpEOMETDA] |

& COXEBHITE 383( }

5: CONpaHMTL 3aKas| |

ORI OB 33483

7! BESCTH HOME JAKEAA, |AKEIISE W DD S8K43EEAENED: NDERMETCS |

& coxpatums 3akas )

0. MdopMaLmn o sakase( )

10: copabim widnpusp| )

Pucynok 3



INPAKTUYECKAS PABOTA Ne 17

INOCTPOEHUE TUAT'PAMMBbI KOOIIEPALIUU U JTUATPAMMBbI
PA3BBEPTBIBAHUSA U TEHEPALIUAKO/JIA

Ilesib: 03HAKOMUTBCS ¢ METO0JIOTUEH MOAEIMPOBAHUS MH(MOPMALIMOHHBIX CUCTEM Ha OCHOBE fA3bIKa
UML.

®opma oTuera:

—BBIIIOJIHUTH 3aaHHUC,

—T0Ka3aTh MPENoIaBaTelo;

—OTBETUTH HA BOMPOCHI MIPENOIaBATEIIA.
Bpemsi BbInoJiHeHuUs: 2 4

Teopernyeckue BONpPOCHI
YHuBepcanbHbIN A3bIK MOenupoBanus UML.
IlonsTHE AUarpaMMBl.
Buael nnarpamm.
OCHOBHBIE 3JIEMEHTHI AUArPaMMbl KOOIIEPALINH.

OCHOBHBIE 3JIEMEHTBI AuarpaMmbl pa3BCpThIBAHU.

3aganmne Ne 1. O3HaKOMHUTBCS C METOJIOJIOTMEN TOCTPOEHUS AUarpaMMbl KOOTIEPAallMA OCHOBE S3bIKA
UML.

3apanue Ne 2. [Ipoananusupyiite mpuMep MOCTPOSHUS JUarpaMMbl KOOTIEpayuy (PUCYHOK 4).

Pucynok 4

18I0 BapUAHT 3aKE3a |
Bi0p 3akasa

2 oTpbITs{ )
T

4: coxpanuTs 3aKa3( )
—

(opma neraned 3akasa

—_
/\ 3aKa3 fleTanei

YMpEBNAIOLL A 3aKaBaMH :
Ynp_3axasamm

3apanue Ne 3. [loctpoiiTe nuarpammy Koorepanuu Jyisi BRIOpaHHON HHGOPMAIIMOHHON CHCTEMBI

(mpakTHueckas padota Ne 11).



3apanue Ne 4. O3HaKOMHUTBCS C METOJIOJIOTHEH TTOCTPOCHUS JUArpaMMBbl pa3BePThIBAaHUS OCHOBE
sa3eika UML.

3aganue Ne 5. [Ipoananusupyiite npumep MOCTPOCHUS TUarpaMMbl pa3BepPTHIBAHNUS.

[Tpumepsl MOCTpOSHUSI TUarpaMM pa3BepThIBAHUS

@parMeHT quarpaMMbl pa3BEPTHIBAHUS C COCAMHEHUSAMU MEXY y3JIaMHU [I0Ka3aH Ha PUCYHKE 5.



<<IFOCess0rss =<fgl>> <<PrOCEessor=:
: Cepeep Gaabl €aTh| +— : Paboyan
aHHBIX CTaHUMA

[Peannaosare Ha
ONTOBONOKOHHOR
TEXHONOTHK}

PucyHok 5

Juarpamma pa3BepThIBaHHS C OTHOIIEHUEM 3aBHCHUMOCTH MEKY y3JI0M U pa3BepHYTHIMU Ha HEM

KOMITOHEHTaMH MPUBEJICHA HA PUCYHKE 6.

: Pa6oyasa
CraHuus
¥ P
control.exe editor.exe
Pucynok 6

I[I/Ial"paMMa pa3BepThIBaHUA IJIA CUCTEMbI MOOMJILHOT'O AOCTYyIIa K KOpHOpaTHBHOﬁ baze JaHHBIX

{Cranpapr GSM}

n300pakeHa Ha pUCYHKE 7.

s>

<<processor=:>
: Cepaep Basbl
Oanmsix

<<MOGHNLHBIA TenedoH>>

: MoGnnbHBIR
KNHEHT

Pucynox 7

3apanue Ne 6. [locTpoiiTe nuarpammy pa3BepThIBaHMS I BRIOPAaHHOW WH()OPMAITMOHHOW CHCTEMBI

(mpakTHueckas padota Nell).

3aganue Ne 7. Opopmure oTyer.



INNPAKTUYECKAS PABOTA Nel18
ITocTpoenne nnarpammsl JdesitenbHocTH, Anarpammsbl Coctosinnii 1 fuarpammbl KitaccoB n renepanus
Ko/a
Ieap padoThI: HAYYNTHCSA CTPOUTH IUATPAMMY BAPUAHTOB HUCIOJIb30BAHUS.

®opma oTyera:

—BBIIIOJIHUTH 33JaHUE;

—TI0Ka3aTh MIPENOJaBaTello;

—OTBETUTh Ha BOIIPOCHI IPETIOAABATENIS.
Bpemst BoinosiHeHus: 2 4

TeopeTnyeckas cripaBKa:

Busyansnoe monenupoBanre B UML M0XHO MpeICTaBUTh KaK HEKOTOPBIN MPOIIECC TOYPOBHEBOIO CITyCKa OT
HauboJee o01el U abCTPaKTHON KOHIENTYaIbHON MOJIEIM UCXOJHOW CUCTEMBI K JJOTHYECKOH, a 3aTeM U K
(hU3UIECKOM MOJIETTH COOTBETCTBYIOIICH MPOTPAMMHOM CUCTEMBI. J[J1s1 JOCTHIKEHUS ATUX IIeJiel BHaYajIe
CTpOUTCS MOZIeNb B (hOpMe TaK Ha3bIBAEMOM JUarpaMMbl BAPHAHTOB UCTIOIB30BaHus (usecasediagram),
KOTOpasi OMUCHIBAET (PYHKIIMOHAIbHOE Ha3HAUYEHNE CUCTEMbI WIIH, IPYTUMU CIIOBAMH, TO, UTO cUcTema Oyaer

ACJIaTh B IIPOLICCCE CBOCTO (IJYHKI_[I/IOHI/IPOBaHI/IH. I[HarpaMMa BAapHWaHTOB UCIIOJB30BAHUA ABJISICTCA UCXOIHBIM
KOHIIETITYaJIbHBIM NPE/ICTaBICHUEM WM KOHLENTYaIbHON MO/IEIbIO CUCTEMBI B IIPOLIECCE €€ MPOESKTUPOBAHUS
U pa3pabOTKH.

PazpaboTtka quarpaMMbl BAPMAHTOB UCTIOJIb30BAHUS MPECIEAYET LEINH:

. Omnpenenuth 00IUE TPAHUIIBI M KOHTEKCT MOJICTHPYEMON IPEIMETHON 00J1aCTH Ha HAa4a IbHBIX dTarax
MIPOEKTUPOBAHUS CUCTEMBI.

. Chopmynuposath o01IHe TpeOOoBaHMS K (YHKIIHOHATHBHOMY ITOBEJCHHUIO TIPOSKTUPYEMOU CHCTEMBI.

. PazpaboTaTs HCXOJHYIO KOHLIETITYaTbHYIO MOJIENb CUCTEMBI JIJIs €€ TIOCIIEAYIOLIeH JeTann3ainu B

(dhopme ornueckux u PU3NIECKUX MOJIEIIEH.

. [ToaroTOBUTH UCXOIHYIO TOKYMEHTAIUIO JIJIST B3AaUMOJICUCTBUSI pa3pabOTUMKOB CUCTEMBI C €€
3aKa34ynKaMH 1 MOJIL30BATCIISIMH.

CyTb JaHHOM TUarpaMMBbl COCTOUT B CJIEIYIONIEM: TPOCKTUPYEMasi CHCTEMa MPECTABISETCS B BUIC
MHO’KECTBA CYITHOCTEN WUJIM aKTEPOB, B3aUMOJICHCTBYIOIIMUX C CUCTEMOU C TOMOIIBIO TaK HAa3bIBAEMBIX
BapUaHTOB MCIONB30BaHusA. [Ipu 3TOM akTepom (actor) WM AEUCTBYIOIIMM JIUIIOM HA3bIBAETCS JIt00as
CYIIIHOCTh, B3aMMOJICUCTBYIOIIAs C CHCTEMON M3BHE. DTO MOXKET OBITh YEJIOBEK, TEXHHUECKOE YCTPOUCTBO,
porpamMMa WM Jiro0ast Ipyras CUCTeMa, KOTOPasi MOKET CITY>KUTh UCTOYHHKOM BO3JICHCTBHS HA
MOJICIIUPYEMYIO CUCTEMY TaK, KaK OMPEICIIUT caM pa3padoTurk. B cBOIo ovepesp, BApHaHT UCTIOJIb30BaHUS
(usecase) CITy»KUT JJI OMUCAHUS CEPBUCOB, KOTOPHIE CUCTEMA MIPEIOCTABIISET akTepy. Jpyrumu cioBamu,
KaKIbIii BAPUAHT KCIIOJIb30BAaHMUS OTPEeNsieT HEKOTOPbIA HAbop NeHCTBHIL, COBEpIIAEMbIN CUCTEMOMN TIPH
nuanore ¢ akrepom. [Ipy 3ToM HHYEro HE TOBOPUTCS O TOM, KAKUM 00pa3oM OyAeT peaan30BaHO
B3aUMO/ICIICTBUE aKTEPOB C CUCTEMOM.

Cocras quarpammbl UseCase

JluarpamMma BapHaHTOB UCIIOJIb30BAHUS COCTOUT U3 aKTEPOB, ISl KOTOPBIX CUCTEMA ITPOU3BOAUT JIEUCTBUE U
coOctBeHHoO neiictBus UseCase, KOTOPOE OMUCHIBAET TO, YTO AKTEP XOYET MOIYUYUTh OT CUCTEMBI. AKTEp
o0o03Ha"aeTcst 3HAYKOM desoBeuka, a UseCase - oBasioM. [|OMOHUTENBHO B AHATPAMMEBI MOTYT OBITh
n00aBIeHBI KOMMEHTAPHUH.

Buanl B3aumMoaeicTBuid



Mexy akTepaMH U BapuaHTaMHU UCIIOJIb30BaHUS MOTYT OBITh pa3iMyHble BUbI B3auMoAeHCTBH. OCHOBHBIE
BH/Ibl B3aUMOJIEHCTBUS CIIEAYIOILINE:

. IIpocTas accounanus - OTpaXxxaeTcs JIMHUEH MEXy aKTepOM U BapUaHTOM MCIIOJIb30BaHUs (03
cTpenku). OTpaxkaeT CBsA3b aKTepa U BapuaHTa Hcronb3oBanus. Ha pucyHke Mexny

aKTEpPOM aJMMHUCTPATOP U BApUAHTOM HCIOJIb30BaHUAIIPOCMATPUBATH 3aKa3.

. Hanpasiaennas acconuanms - TO K€ 4TO U [IPOCTasi aCCOLMALMS, HO IIOKAa3bIBAET, YTO BAPUAHT
WCTOJIb30BAaHUS MHULIMAN3UPYETCs akTepoM. O003HaYaeTcsl CTPENKOi.

. HacaenoBanme - TOKa3pIBaeT, 4TO MOTOMOK HACJIEAyeT aTpUOYTHI U MIOBEICHUE CBOETO MPSIMOTO
npenka. MokeT IpUMEHATHCS KaK JUIsl aKTEPOB, TaK JUIsl BAPUAHTOB MCIIOJIb30BAHMUS.

. Pacumupenne (extend) - TOKa3bIBAET, YTO BAPUAHT MCIIOJIG30BAHMS pacIIUpsieT 0a30BYIO
II0CJIEI0BATENBHOCTD AEUCTBUN U BCTABJISIET COOCTBEHHYIO IIOCIIEN0BATENBHOCTD. [Ipy 3TOM B OT/iMuuMe OT
TUIIA OTHOLIEHUH "BKIIIOUEHHE" pacliupeHHas MOCJIEI0BATEIbHOCTh MOXKET OCYIIECTBISATHCS B 3aBUCHUMOCTH
OT OIIPE/EIICHHBIX YCIOBUM.

. Brurouenue (include) - mokassiBaeT, 4To BapyuaHT MCIOIb30BaHUSI BKIIOYAETCS B 0a30BYIO
MOCJIEZI0BATEIBHOCTD U BBINOJIHSIETCS BCer/ia (Ha pUCYHKE HE MTOKa3aH).

Cy1ecTBYIOT U JpyTue BUbl B3aUMOJIEHCTBHS, HO OHU MEHEE BaXKHBI U pPeXe MPUMEHSIOTCS.

3aganue 1. [TocTpouth 1uarpaMMy BapHaHTOB MCITOJI30BAHHS MOJCIIH BAPHAHTOB UCIIOIb30BAHUS
OaHKoMara.

BrimonHuTE Crieayronme 1eCcTBUS:

1. Jlo6aBuTh akTepa ¢ umeHeM KiueHnTt 6aHkomara.
2. JloGaBuTH BapuaHT UCTIONB30BaHusl CHATHE HAIMYHBIX 110 KPEAUTHOU KapTe
3. J106aBHTh HaNpaBJICHHYIO acCOIMAINI0 OT On3Hec-akTepa KimmenT bankomara k BapraHTy

ncnonab3oBanusa CHATHE HAJIWYHBIX I10 erﬂHTHOﬁ KapTe

Jlo6aBuTh BapuaHT ucnoiib3oBanus [Iposepka [TMH-koxa.

i

sii—+o

) JloGaBuTh akTepa ¢ uMeHeMm baHk.

6 Jlo6aBUTh BapuaHT UCIOJIb30BaHUs [lodydeHne cripaBku O COCTOSHUM CYETA.

7. Jl06aBUTh BapUaHT UCHOJIB30BaHUs biIOKHpOBaHUE KpEAUTHON KapTOUKH.

8 Jl06aBUTh HaNpaBJIEHHYIO accolMalnio oT ousHec-akTepa Kinent bankomara k BapuanTy
ncronb3oBaHus [lomydeHne cripaBKu O COCTOSIHMM CUETa.

9. JloGaBUTH HaMpaBICHHYIO aCCOIMAIINIO OT BapHaHTa UCTOIb30BaHUs CHSATHE HATMYHBIX 110 KPETUTHOU
KapTouke K cepBUCY baHK.

10.  JloGaBuUTH HaMpaBIECHHYIO aCCOIMAIIMIO OT BapHaHTa UCIIONIb30BaHus [lonyueHnue cipaBku o
COCTOSTHMH CcUeTa K cepBHCY baHK.

11.  Jlo6aBUTH OTHOIICHHE 3aBUCUMOCTH CO CTEPEOTUIIOM «include», HampaBIeHHOE OT BapuaHTa
ucnoib30Banusl CHATHE HAIMYHBIX 110 KPEJUTHOM KapTe K BapuaHTy ucnoiap3oBaHus [Iposepka [IuH-KOa.

12. Jlo6aBUTH OTHOIIIEHUE 3aBUCUMOCTH CO cTepeoTunioM «include», HampaBieHHOE OT BapraHTa

HCITIOJIBb30BaHUA HonyquI/Ie CIIPaBKU O COCTOSIHHUU CUCTA K BAPUAHTY HMCIIOJIb30BAHHA HpOBepKa HI/IH-KO[[a.



13. I[O68.BI/ITB OTHOIICHUEC 3aBUCHUMOCTH CO CTCPCOTHUIIOM «extend», HaIIpaBJICHHOC OT BapHaHTa
HUCIIOJIBb30BaHUA BHOKHpOBaHI/Ie erHHTHOﬁ KapTOYKHU K BAPUAHTY HUCIIOJIb30BAHUA HpOBepKa IIun-xona.

3ananue 2. [loctpouts [uarpamMmy BapuaHTOB HUCIIOJIb30BAHUS.

Nmerotes cnenyroniyie JaHHbIE:

. yeTeIpe aeicTByromux nuna: Kinnenra 6anka, bank, Kaccupa u Oneparopa,

. IITh BApUAHTOB UCTOIb30BaHus: CHATh HaNMuHbIE, [lepeBecTu neHbru co cuera, [10a0kuTh 1€HBrU
Ha cueT, [lononuuTse 3anac aexer u [loaTBepauTh nosib3oBares,

. TPH 3aBUCUMOCTH, 1 OTHOLIEHUSI MEXKAY ACHCTBYIOIMMHU JINLAMHU M BapUaHTaMH MCIIOJIb30BAHMS.

Bapuants! ucnonb3oBanusi: CHATh Hanu4HbIe, [lepeBectu geHbru co cuyera, [10g0KUTh IEHBIU HA CUET -
TpeOYIOT BKITIOUCHHUS UICHTU(UKAIIMN KIIMEHTA B CUCTEME. DTO MOBEJICHNUE MOXKET OBITh BBIIECIICHO B HOBBIM
BapUaHT UCIOJIb30BAHUs BKIIOYEHUS, Ha3biBaeMblil [loaTBepAUTh Mob30BaTens. basoBbie BapuaHThI
WCIIOJIH30BAaHUS HE 3aBUCHUMBI OT METOJa, HCTIOIB3yeMoro il uaeHtudukanun. [loatomy oH
WHKAICyJIUpyeTcs (CKPhIBAETCS) B BAPUAHTE UCTIOIB30BaHMs BKItoUueHUs. C TOUKH 3peHUst 0a30BBIX
BApUAHTOB MCIOJB30BaHUS HE UMEET 3HaYCHHUE MPOU3BOAUTCS JIM UACHTU(DUKAIMS C TOMOIIBI0O MArHUTHOM
KapThl WIK CKAHUPOBAHUEM CETYATKH TJ1a3a. OHM TOJBKO 3aBHCST OT PE3yJIbTaTa BBHIIOTHEHHUS BapUaHTa
ucnoinbs3oBanus [lonrBepaute KiueHTa.

3aganue 1J15 CAMOCTOSITEIbHOM Pa6oThi: [locTpOUTh AHarpaMMy BapHaHTOB UCIIOJIB30BaHUS HA OCHOBE
BepOaTbHOM MOJIeN HHPOPMAIIMOHHON cucTeMbl « KOMIIBIOTEpHBIN KITy0»

KoHTpoJibHBIE BOIPOCHI:

Kakwue nenu npecnenyer pa3paboTka AUarpaMMbl HCTIOIb30BAHUS?

Jl71g yero HyXHa TuarpaMma BapHaHTOB MCTIOIb30BaHUS?

W3 gero coctonT nuarpamMmma BapuaHTOB UCIOJIb30BAHUs?

Bunbl B3auMo1elCTBUS UCTIOIB3yEeMbIe B AMArpaMMe BApUAHTOB HCIIOIBL30BaHMUsA?

M e

W3 yero cocTout co3gaHHas BaMM guarpamma?



INPAKTUYECKAS PABOTA Ne 19

IHOCTPOEHUE JUATPAMMBbBI KOMIIOHEHTOB U I'EHEPALIUSA KOJA
Lenb: 03HAKOMUTBCS C METOAOJIOTHEN MOAETUPOBAaHUS HH(OPMALIMOHHBIX CUCTEM Ha
ocHoBe sa3bika UML.
dopma oTyera:
—BBIIIOJIHUTH 33JaHUE;
—TI0Ka3aTh MPETNOaBaTeo;

—OTBETUTb Ha BOIIPOCHI MIpenoaBaTeis.
Bpems BbinosiHeHus1: 2 4

Teopernyeckue BONpoOChI
YHUBEpCAIBHBIN A3bIK
moaenupoBanust UML. [Tonstue

JIAarpaMMal.
Buaer nnarpamm.

OCHOBHBIE 3JIEMEHTHI AUArPAMMBI
KOMIOHEHTOB. OCHOBHBIE 37IEMEHTHI

AuarpaMmbl pa3BCpThIBAHUS.

3aganue Ne 1. O3HaKOMUTBCS ¢ METOJOJIOTUEN TOCTPOEHUS IUarpaMMbl KOMIIOHEHTOB

ocHOBe a3pikaUML.

3ananue Ne 2. [Ipoananusupyiite npumep NOCTPOCHUS JUarpamMmbl
KOMIIOHEHTOB. BbliemnsieM KOMIIOHEHTBI, 0TOOpa)kaeM 3aBUCHUMOCTH

MCXKIY HUMHU.

(DpaFMCHT AuarpaMMbl KOMIIOHCHTOB C OTHOIICHUSAMHA 3aBUCUMOCTHU U PCAJIN3alIUU ITIOKA3aH

Ha PUCYHKeS.

I'paduaeckoe n300paxkeHne OTHOMICHUS 3aBUCUMOCTH MEXKTY KOMIIOHEHTaMHU

MPUBEJEHO HA PUCYHKEI.

Ha pucynke 10 nokazaHo rpadudeckoe n300pakeHue 3aBUCUMOCTH MEKIY

KOMIIOHCHTOM H KJIaCCaMU.

Control DataBase

IDialog

BTHBLLI'BHHé 38BUCUMOCTH  OTHOLLIEHKE peanyaayini

Pucynox8



Pucynok9

Library.dll Control.cpp

. =

. - =]

] Control.exe|” —

Home.htmi Search.hlp

Pucynox 10

3aganue Ne 3. [ToctpoiiTe AuarpaMmMy KOMIIOHEHTOB JUIsS BRIOpaHHOM WH(POPMAIIMOHHOM

cucteMsl (mpakTuueckas padora Ne 11).

3aganue Ne 4. Opopmure oTyer.

IIpakTnyeckas padora Ne2(
OBOCHOBAHHME BbBIBOPA TEXHUYECKHUX CPEACTB

HeJ’[L:Haytﬂ/ITI)CH OIpeaciATh HGO6XOI[I/IMI>IG TEXHUYCCKHUE CPCACTBA.
dopma oryera:

—BBIIIOJIHUTH 33JaHUE;

—TI0Ka3aTh MIPETOaBaTEeIO;

—OTBETUTb HAa BOIIPOCHI IPETIOAABATENIS.

Bpemst BbinosiHeHusi: 2 4

Ha BblbOp KOMNeKkca TexXHUYEeCKUXx Cpeacts pas3paboTaHHOM cUCTeMbl BAMAET eé
OYHKUMOHAIbHOCTb M MeTO/bl XPaHeHUA nHGopmMaLum.

Ha pucyHke 1 npuBeaeH npumep Auarpammbl moaynen (bparmeHT) Ans cUCTEMbI
COCTaBNEHUA IMHEMHOrO Kpocceopaa. B Tabnvue 1 npuseseHO onvcaHne moaynen.



T emepupoBaHHE PaboTa co Badi
KpoccBOopaa  |TTTTTTTTTTC > c0BapeM croBapa
* digt
v R
-7 \1 Te- -
- ’ v T -
'I‘ = _l_
CocTaBrenne’ ; PasragreaHne
pelaKkTHpoBaHHe [ b B e ™  kpocceopma
KpoCccEOpaa
KpoccBopaa * kynas

PucyHoK 1 — ilnarpamma moaynen cuctembl (bparmeHT)

Tabnnua 1 — OnuncaHmne moaynen cuctemol (bparmeHT)

KpOCcBOpAa MpHu
3aJlaHHBIX MapaMeTpax

Hassanue moayasi | Hazpanue ¢aiiia Ha3nauenue IMoxcucrema
I'enepupoBanue Generation.c OtBeyaer 3a [Toncucrema
KpoccBopaa ABTOMATUYECKOE TeHEPUPOBAHUS

COCTAaBJICHHE KpoccBOpAa

OTBeyaer 3a
peIaKTHUpOBaHUE
CJIOBapH C IIOHATUAMU U
WX OTIPEICICHUSIMU

PaGora co cioBapem | Dict.c

[loacucrema paboTel cO
CJIOBapeM

Cocrasnenue/ Rewrite Cross.c OtBeuaer 3a [Toncucrema pydyHoro
pelakTUpoBaHKe penakTUpoBaHUE COCTaBJICHUS
KpoccBopAa KpoccBopAa
PasranpiBanne Unravel.C OtBeuaer 3a | [lopcucremapasraibiBaHus
KpoccBopaa pasrazipIBaHue KpoccBOpaa

KpoccBopaa

MNepudepnitHaa TexHMKa Heobxoamman ANA peleHua 3ajaud,
CUCTEMOM, J0NKHA BbINONHATL cieaylowme GyHKLUK:
— BBOJ, AAHHbIX C KNaBUaTYpbl;
ynpaBaeHMEe KypCcoOpOM MaHUNYAATOPOM TUNA KMbILLUbY;
BbIBOA, MHGOPMALMM HA AUCTNEN U HA NeYaTb;
nepeaaya uHpopmaumm B bAl.

NMOCTaB/IEHHbIX MNepen;

CornacHo BblwenepeymcaeHHbIM TpeboBaHUAM U pe3ybTaTaM PacyeToB BbICTPOAENCTBUA U
pecypcoB A1A HOPManbHOro GYHKUMOHMPOBAHMUA CUCTEMbI COCTaBUTb MepeyeHb Heobxoaumbix

TEXHUYECKUX CPEACTB.

IIpakTnyeckasi padbora Ne21
CTOUMOCTHASA OLEHKA ITPOEKTA

Henb:HaydnThCs ONPEACNATh CTOMMOCTHYHO OLICHKY IIPO€KTa M OIPENEIUTb CPOKHU
okynaemocTu BHenpsiemoi VIC nipu yka3aHHbBIX 3aTpaTax Ha IPOEKT BHEAPEHUSI.

dopma oTyera:




—BBITIOJIHUTH 33J]aHKE;

—TI0Ka3aTh MpenojaBaTelio;

—OTBETUTh Ha BOIPOCHI MIPeTogaBaTes.
Bpems BbInosiHeHus: 2 4

Onucanue MMPOBEACHUC CTOMMOCTHOM OIICHKN .

PazpaGoranHast cucrema TpeAHAa3HA4YaeTCs  JUISI HUCIOJNB30BAaHUS — 3aMECTHTEIeM
JUpeKTopa mKoJabl 1o AXY MyHHITUIATHHOTO 00pa30BaTeIbHOTO yupexacHus «CeBepoaBUHCKAs
oOmreoOpa3oBarenbHas mKkomxa No23».

OCHOBHBIMHU 3a/ladyaMH CTOMMOCTHOM OIIEHKU SIBJISIFOTCSI pacueT MepHoja OKYNaeMOCTH
3aTpaT Ha BHEJpEHHE, Pa3pabOTKy aBTOMATH3MPOBAHHOM CHCTEMBI U OIIEHKAa 3KOHOMHYECKOIO
s dexTa, 0’KUTAEMOTO B PE3yIbTaTe BHEAPECHUS pa3pab0OTaHHOTO MPOESKTA.

PesynpTaTroM BHeApeHUs aBTOMATH3MPOBAHHOW CHUCTEMBI MOXET OBITH MPSAMOW WU
KOCBEHHBI SKOHOMHUYEeCKUU 3 dext. Tlog mpsmMbiM sKOHOMUYECKUM AS(HPEKTOM TOHHMAETCS
MOJIOKUTEIBHBIA PE3yJbTaT OT BHEIPCHHUS, BBIPAKECHHBIM B TIOJTYUYCHHH NPUOBLIH (peasbHBIX
JICHET), 4Yalle JOCTUTAaeMbIid 3a CueT (aKTHYECKOTO COKpAIICHHUS IepCOHaNa, T. K. KOMILIEKC
paboT, BBITIONHsAEMBI Ha DBM, M03BOMISIET OTKA3aThCS OT JOMOJHUTEIHHOTO YBEIMUYEHUS IITaTa
COTPYAHUKOB.

KocBeHHbIH (MU yCIIOBHBIN) SKOHOMHUYECKHH 3P PEKT - 3T0 3P DeKT, MmorydaeMblil 3a cueT
BHEJIPEHUS TPOTPAMMHBIX CPEJICTB, KOTOPHIE H3MEHSIOT COJEpKaHUE padOThI MEPCOHANa B CTOPOHY
ONIEPATUBHOCTU U HAJESKHOCTH, HO HE MPUBOJAAT K 00s3aTEIbHOMY (aKTHUECKOMY COKPAIICHUIO
[ITaTa COTPYTHUKOB.

MosxeTr Takke HaOMOMaTbesl CONUanbHBIA 3hGeKT (T.e. KaK CKaXeTcs BHEApPEHHe
ABTOMATH3MPOBAHHOM CUCTEMBI Ha pabOTy 3aMECTUTEINS JUPEKTOpa Kol o AXY ¢ mepcoHaiom,
C OpraHu3anusMid — MOAPATYUKAMH U T.J.) U XapaKTEePHBIH [UIsi aBTOMATU3HPOBAHHBIX CHUCTEM
TexHonoruueckuii 3pdexT (T.e. CHIKEHUE TPYAOEMKOCTH 3a CYET YCKOPEHHUs MPOLEIyphl MOUCKa
HEOOXOMUMOW  HWH(OpPMAIMK, TOBBIIICHHE KadyecTBa MPHHUMAEMbIX PpEIICHWA 3a  CYeT
aBTOMATU3AlMH PACcCueTOB, IPOU3BOIUMBIX PaHEE BPYUHYIO).

B nanHO# MeTOAMKE OLICHKU MPEICTABIEHBI CIEAYIONIUE PACUETHI:

5) Pacuer TpynoemkocTu peanuzanuu GyHKIUNA 10 1 mocie BHeapenus UC;
6) Pacuer 3arpat Ha peanuzanuio Gpynkmuii UC;

7) Pacuer 3arpaT Ha IpPOEKTUPOBAHUE U BHEIPEHUE CUCTEMBI

8) Pacuer nmepuoaa okymnaeMocTy U 3aTpat Ha BHeApeHue u pazpabotky MC.

Buenpenue 1aHHOro MpoekTa JacT BO3MOXKHOCTh 3HAUUTEIbHO CHU3UTH
TPYA03aTPaThl U CYILIECTBEHHO MOBBICUTH KAYECTBO PaOOTHI.

Ilokazarenem sKoHOMHYECKOW 3(PPEKTHBHOCTH NPH BHEAPEHHH aBTOMATH3HPOBAHHOTO
pabodero Mecra 3aMECTHTENS AUPEKTOpA IIKOJIBI MO aJMHUHHCTPATHBHO-XO3SIICTBEHHON 4YacTH
SBIISICTCS TOA0BOM HSKOHOMHUECKHUH 3(h(HheKT U CpOK OKynaeMocTH (0OpaTHBINA MOKa3aTeNb).

['onoBo#i skoHOMHYECKHH 3PPEKT OT HUCIOIH30BAHUS ATANTHPOBAHHOW CHCTEMBI
ompeensercs o Gopmye: 2 =(31-32)- AK*EH, (5.1

31, 32 — Tekymue 3aTpathl Ha 00PaObOTKY SKOHOMUYECKOH WHPOPMAITUU TI0 Oa30BOMY H
HOBOMY BapHaHTam, py0.;

EH — HopMaTuBHBII K03 duireHT 3¢ppeKTHBHOCTH KaUTaIbHbBIX BIOKECHUH.

e K — xanuTanbHble TOMOTHUTEIbHBIC BIOKEHUS NPEAIPUATHUS, CBA3aHHbIE C BHEPEHUEM
Pe3yNbTaTOB TUIUIOMHOTO NMPOEKTa, Pyo.

CHayana paccuMTBhIBaEM TPYAOEMKOCTbh peaiau3anud (YHKUUN 1O BHEIPEHHs U IOocCie
BHEJIpEHUsS WH(POPMAMOHHOW CHUCTeMBI. Pacder TpyJoeMKOCTH peanu3anuu (QYHKIUH 10
BHEJIpeHUsI HHOOPMAITMOHHOM CUCTEMBI CBEJICH B Tabmwiie 5.1

Ta6mmma 5.1 - «Ctoumocth paboT 110 dKkcruryarammu MCy»

[ar mpomecca (pyHKIHS) Tpynoe- [ToBTOpPS- Tpynoe- Tpynoe-
MKOCTb €MOCTh B MKOCTb B | MKOCTb B
(uen-mMuH) roJ rof roJ
(uen- (uen-
MUH) JTHEH)




BHeceHue naHHBIX O TOCTYMUBIINX/
BbIIAHHBIX MaTepUaIbHbIX LIECHHOCTSX B
KHUTY cKJazickoro yyera (1 ctpoka)

0,5

630

315

0,7875

PCFI/ICTpaI_II/IH TOBAPHBIX HAKJIaIHBIX

0,5

65

32,5

0,08125

BHecenne naHHBIX 0  MOCTYNMBILIUX
MaTepHaIbHBIX LIEHHOCTSIX
(cmeroex1a)BXKypHaIydeTa
CIIELIOIEHKIbI

0,5

10

0,0125

CocraBiieHHE €KEMECIIHONH BETOMOCTH
BhIIauM MII Ha HYXJIbl YUpEKICHUS

60

12

720

1,8

3amnoiHeHne paszaena WHBEHTApPHOM|
KapTOYKHU oC "UnnuBunyanbHasy
XapaKkTepucTUKa'

25

15

375

0,9375

3anonHeHne paznena
KapTOUYKU ocC

MHBEHTapHOM|
"CeneHust 0
nepemMenieHus X"

20

20

400

3anosHeHue pasnena
kaprouku OC "PemoHT/MOAepHHM3aIs"

WHBEHTapHOM|

20

140

2800

Bruecenue JaHHBIX MaTCpHaJIbHBIX
HGHHOCTCﬁ B TAaCIIOPT NOMCHICHU

30

150

0,375

CocraBieHue oO1rei 3a5BKU HA
3aKyIIKy MaTepUalbHBIX [ICHHOCTEH OT
COTPYHHUKOB

40

40

0,1

CocraBienue aKTa HaA
MSTKOTO M XO3SMCTBEHHOT'O HHBEHTApsI

CIIMCaHHUE

20

24

480

1,2

CocraBieHue aKTOB Ha CIITMCaHHE
OCHOBHBLIX CPpCACTB

40

10

400

CocTaBiieHue akTa o 60€, JIoMe MOCYIbl

20

12

240

0,6

CocraBiieHne  cnmcka bakTHuecKux
OCTAaTKOB 110 KaTteropuu MI|

90

360

0,9

CocraBiieHue  crmcka (dakTHYeCcKux
ocTaTkoB 110 BceM ML, Haxomsmuxcs B
YUpEKICHUN

120

120

0,3

Buecenne 3anucu 0
WHCTPYKTaXa COTPYJTHUKOM HIKOJIbI

IIPOXO0KICHNH

0,2

120

24

0,06

Beinncka COTPY/IHHUKOB, HY
MIPOLLIEIINX MHCTPYKTaX (o
Pa3IMYHbIM IPHYUHAM)

30

60

0,15

3arnoyHeHNe/KOPPEKTUPOBKA KapThl
aTTecTaluu pabovero Mecrta

30

150

0,375

CocraBicHUE CIIHCKA COTPYAHUKOB JIA
MMPOXOKACHUA MCTOCMOTpPA

0,5

0,5

0,00125

CocraBnenue rpaduka O0CMOTpA

HOMEIIEHUN

30

180

0,45

3anuce B KypHajie paboT O 3aJaHHUU
JJI1 COTpYAHUKA B ICPUOJ KAHUKYIJI

60

300

0,75

OtcnexxuBaHUE  BBINOJHEHUSA paboTh]
MEPCOHAIOM (C TPUBEIECHUEM HCIIOJL.

MII)

20

60

1200

OtcnexuBanue JIOrOBOPOB,

15

20

300

0,75




3aKJIFOUYEHHBIX c MOAPSATINKAMHA 1
AKTOB BBITTOJTHEHHBIX PaboT
HToro B ueaoBeKO-THIX 21,63

[Tpumeuanue: [Ipu pacuere TPyIOEMKOCTH BBINOJHEHHUS (YHKLUI B r0Jl B 4EIOBEKO-4acax
CIIeyeT UCXOAUTH U3 HOPMATHBHOM MPOJOIDKUTENLHOCTH pabouero aus 480 MUHYT
&% repepbiBoB B padore 1o 10 muHyT nocie kaxapix 50-tu MUHYT paboTsl Ha OBM (yka3aHHbIe
HOpPMAaTHUBBI NIEPEPBIBOB IPEYCMOTPEHBI JEHCTBYIOIMMYU CAHUTAPHO-TUTUEHUUECKUMU HOPMaMH).
Takum 06pa3om, Bpemsi pealibHOM paOOThI YyeloBeKa B JeHb cocTaBisieT 400 MUHYT.

Bce ¢pynkuuu npuBeneHHble B Ta0MIe 5.1 BRIMOMHIET 3aMECTUTENb JUPEKTOPA IIKOIBI 110
AXY, uto cocraBnser 21,63 u/n B roa. OtH QyHKIMM SBISIOTCS TOJBKO HEOOJBIIONW YaCThIO €ro
JOJDKHOCTHBIX  O00SI3aHHOCTEM — OHHM CBSI3aHBl, B OCHOBHOM, C MaTe€pHaJbHO-TEXHUYECKHM
oOecnieueHne yueOHoro mpouecca. Kpome 3tux QpyHKIUI B 0053aHHOCTH 3aMECTUTEINS AUPEKTOPa
mKojabl 10 AXY BXOAWUT: TEKYIIUH KOHTPOJIb 32 CAHUTAPHO-TUTMEHUYECKUM COCTOSHUEM 3JaHMs,
ra3oBoil KOTEJIbHOW, COOPY)KEHUH, KIJIACCOB, y4eOHBIX KaOMHETOB, MAacTEpPCKUX, CIOPTHUBHOU
IUTOINAAKH M IIKOJIBHOTO CTaJMOHA, MHOTO UMYIIECTBA MIKOJbI, a Takke Oydera B COOTBETCTBUU €
TpeOOBaHUSIMU
HOPM W TpaBuil  0e30IacHOCTU KHU3HEIEATEIbHOCTH; IOUCK U

3aKJIFOUYEHUEIPEIBAPUTENBHBIX JOTOBOPOB C OPraHU3aLMsIMU, KOTOPbIE MOTYT IIOCTaBIISITh

MII niu nmpenocTaBiIATh yCIyru 6osiee Ka4eCTBEHHO WU JICIIEBIIe, KOHTPOJIUPYET BBINOJIHEHHUE
00513aTENILCTB CO CTOPOHBI OPraHU3aluii KOMMYHAJIBHOTO XO35HCTBA, PyKOBOJAHUT PabOTaMH I10
0JIarOyCTpOMCTBY, 03€JIEHEHUIO B YOOPKE TEPPUTOPUH IIKOJIBI (JIETOM); BEJIET yueT pabodero
BPEMEHHU TEXHUYECKOTO ¥ 00CTYKHBAIOIIETO IePCOHAaa IKOJIbI U T.1.

Pacuer TpynoemkocTu peanm3aui GyHKIUNA yCOBEPIICHCTBOBAHHONW WH(MOPMAITMOHHON
CHCTEMBI IpHUBEICH B TabmuIe 5.2.

Tabmuua 5.2 - Pacyer Tpy10eMKOCTH peanu3aiuy (yHKIHUNA yCOBEPLIEHCTBOBAHHOM

4@

[ITar mpouecca (hyHKIHSN) Tpynoe- IToBTOps- | Tpynoe- Tpynoe-
MKOCTb €MOCTh B | MKOCTh B MKOCTb B TOJT
("gen-mMuH) roj roj (uen-mHeit)

(4en-MuH)

3anuck cipaBOYHON WH(OpPMAIUHU B 0,1 30 3 0,0075

bl

BHecenue qaHHBIX O MOCTYIUBIITUX/ 0,1 630 63 0,1575

BBIJIaHHBIX MaTepUalIbHBIX

IIEHHOCTSX B 0a3y JTaHHBIX

Perucrpanus TOBapHbIX HAKJIaJHBIX 0,1 65 6,5 0,01625

BHeceHne MaHHBIX O MOCTYNHUBIINX 0,1 10 1 0,0025

MaTepualbHbIX IIEHHOCTSIX

(cmeonexaa) B 6a3y JTaHHBIX

CocraBienue e)KeMECIYHOH 0,2 12 2.4 0,006

BEIOMOCTH Bbliau MII Ha HyX7bl

YUPESKICHUS

3amoJiHEeHHEe — pasnena WHBEHTAPHOM 5 15 75 0,1875

kaprouku  OC "UnnuBuayansHasy

xapakrepuctuka" B BJ|

3anosHeHUE — pasjena MHBEHTapHOM 2 20 40 0,1

KapTOUYKH oC "CBeneHus o

nepemenieHusx" bJ|

3anonHeHue  paszzena MHBEHTapHOMU 2 140 280 0,7

KapTOYKH 0]




"Pemont/mMmonepauzanus" b1

Brecenne  maHHBIX MaTepHuaIbHbIX 10 30 300 0,75
LIEHHOCTEN B NACIOPT IIOMELIEHUS U

B b/

BBon JaHHBIX 3a1BOK o1 0,2 20 4 0,01
COTPYIHUKOB B BJ[

CocraBiieHne  oOmien 3a4BKH  HA 0,2 1 0,2 0,0005
3aKyNKy MaTepHaATbHBIX LIEHHOCTEH

OT COTPYTHUKOB

CocraBjeHME  aKTa Ha CIIMCAHHE 20 24 480 1,2
MSTKOTO u XO3SMCTBEHHOTO

WHBEHTAPS

CocraBiieHue aKTOB Ha CITMCAHME 5 10 50 0,125
OCHOBHBIX CPEJICTB

CocraBienue akra o 0Ooe, JoMe 5 12 60 0,15
TIOCY/IbI

CocraBlicHHE  CIIHCKA (hakTHyecKuX 0,2 4 0,8 0,002
OCTAaTKOB 110 KaTteropuu MI|

CocraBiienne  cImMcKa (baKkTHIeCKuX 0,2 1 0,2 0,0005
OCTaTKOB o BCEM M1,

HAXOJIAIINXCSl B YUPEKICHUN

Brecenmne 3ammcu o MPOXOKICHUH 0,1 120 12 0,03
WHCTPYKTaXKa COTPYJHUKOM HTKOJIbI

Brimncka COTPY/AHHUKOB, HQ 0,2 2 0,4 0,001
TIPOIIIEIITIX WHCTPYKTaX (g

pa3IMYHBIM PUYHUHAM)

3arnoHeHne/KOPPEKTHPOBKA KapThl 30 5 150 0,375
aTTecTaluy paboyero MecTta

CocraBlicHHE  CIIHCKA COTPYAHHUKOB 0,1 1 0,1 0,00025
JUTSL IPOXOKIEHUST METOCMOTpPA

CocraBienue rpaduka 0CMOTpa 15 6 90 0,225
IMOMEIICHUI

3anuck B KypHaje padoT O 3alaHuU 5,5 60 330 0,825
JUISL COTPYTHHUKA B TIEPHO]T KAHUKYJT

uBb/]

OtcnexxuBaHue BBIMOIHEHUS PaOOThI 3 60 180 0,45
MIEPCOHAJIOM

OTciie;KuBaHue JIOTOBOPOB, 0,5 20 10 0,025
3aKITFOYCHHBIX C MOAPSAYUKAMU U

AKTOB BBIIIOJTHEHHBIX pa60T

HToro B 4ea0BeKO-THIX 5,339

[Ipoananu3upoBaB Tabmuie! 5.1 1 5.2, y’ke MOXKHO CIENaTh BBIBOJ O TOM, YTO TOJOBas
TPYAOEMKOCTb  BBINOJHEHHUA (YHKIMA yMEHBUIMTCS 3a CUET CHIKEHHS BpEMEHH,
3aTpauyrMBaeMOro Ha COCTABJIEHUE MPOU3BOJHBIX OTYETOB (B OCHOBHOM, 3a CUET aBTOMATH3ALIUU
pacueToB OCTaTKOB, HO M 3a CYET JPYTrUX OTYETOB: CIMCOK COTPYAHUKOB, HE MPOLIEALIMX
MHCTPYKTaX, HA MEAOCMOTp, 001ei 3asBki Ha ML) 1 TakuX TOKYMEHTOB, BEIOMOCTH BbIA4H
MaTepUaIbHBIX LIEHHOCTEH Ha HYX /bl YUPEXKJIEHUS, aKTOB CMCaHUs (pa3HOro Tuma), T.K. 3TH
JOKYMEHTbl ()OPMHUPYIOTCS Ha OCHOBaHMM paHee BHECEHHBIX JaHHBIX IPaKTHYECKU
aBTOMATUYECKH, a BEIOMOCTb IIOJTHOCTHIO aBTOMAaTU3UPOBAHA.



Takum o00pa3oM, aBTOMATH3alUsl HEKOTOPBIX IPOLECCOB MO3BOJIUT 3aMECTUTEIIO
mupektopa mkona mo AXY OGojee OBICTpO pemiaTh IOCTABICHHBIE MEpe] HUM 3aJayH.
Hanpumep, pelieHus o 3aKynkax MaTepUalIbHBIX LEHHOCTEH, OCTATKU KOTOPBIX MPUOINKAIOTCS
K KPUTHUYECKUM, WJIM KOTOpble HEOOXOAMMBI ceilyac A oOecreyeHHs HeNpepbIBHOCTU
y4eOHOro Ipoliecca, MOJTy4YeHHs: MTHOBEHHONM MH(pOpMaluu O 3alpaminBaeMoM OyXrajirepuei
OCHOBHOM CPEJCTBE, PEIIEHHs] O CIHCAaHUM OCHOBHBIX CPEJCTB BCIEACTBHE Pa3HbIX NPUYMH U
T.J.

[Tpu pacuere TPYJA0EMKOCTH peaau3aui GyHKIUI MOocIe BHEAPSHHUS aBTOMAaTH3UPOBAHHOMN
CUCTEMBI yYWTBIBACTCS BBOJ CIIPABOYHOW HH(OpPMAIMM B CHUCTEMY, KOTOPOW HE OyAeT XBaraTh
MOCJIe TICPBOHAYAIILHOM 3arpy3KH JTaHHBIX.

Ha cnenyromem stane HEOOXOIUMO MPOU3BECTH PACUET 3aTPAT HA PeaH3alnio QYHKIUH
CIIPOCKTUPOBAHHOW CHCTEMBI, UCXOJS M3 TPYA03aTPaT IO U MOCIE BHEJAPSHUS CHCTEMBI, a TaK XKe
M3 CPEIHEro KOJUYeCTBa padodmx JHEH B Mecsie (22) U CpeIHero OKjaia 3aMEeCTUTEINS TUPEKTopa
mkoJbel mo AXY - 8250.

Pacuer 3aTpar Ha peanu3anuio GyHKIUN CUCTEMBI IIpeACTaBiIeH B Tabnuue 5.3.

Tabnuna 5.3 - «Pacuer 3atpat Ha peanmzanuo ¢ysakimii 1C»

3arpaThl 10 3arpartsl ocie
Cratp 3aTpar BHepeHus (pyo.) BHeipeHus (pyo.)
Pacxonpl o omiare Tpyjaa, B T.4. 19061,44 4704,99
-OcHoBHas 3/111 8111,25 2002,13
-JlonoaHUTENbHAS 3/TU1, B T.4. 10950,19 2702,87
Jlveomwi kpaunezo cesepa 80% 6489,00 1601,70
Pationnwiii kos¢pdhuyuenm 40% 324450 800,85
Bosnaepasicoenue 3a pabomy
(cmumynupyrowue Haobasku)15% 1216,69 300,32
Hauncnenus Ha 3apabOTHYIO TUIATY
30% k cymMMe pacxo/i0oB Ha OIUIATy
Tpyaa (ctaThs 1) 5718,43 1411,50
HNTOI'O Texymmx 3arpart (3, u 3;
COOTBETCTBEHHO): 24779,87 6116,49

Hauuncnenus Ha 3apabotHyto miaty B 2013 rony cocrasustor 30%, U, O CyTH, SBISIOTCS
CTpaxOBBIMU B3HOCAaMM BO BHEOIOJKETHbIE (POHABI. JTa CyMMa pacnpeaersercs Mexay Gonnamu,
COIJIACHO YCTaHOBJIEHHOT'O ITPOLIEHTHOTO COOTHOILIEHUS:

4. B [lencuonnsiii ponn Poccuiickoit @eneparun yriaunBaeTcst 22 IpoOIEHTa;

5. B ®oHa conmpanbHOrO cTpaxoBanus Poccuiickoit @enepanun - 2,9 npoueHra;

6. B @enepanbHblil HoHT 0053aTETFHOTO MEIUITMHCKOTO CTpaxoBaHus - 3,1 TpoIeHTa;

7. B TeppUTOpHATIbHBIC (POHIBI 0053aTETHLHOTO MEIUIIMHCKOTO CTpaxoBaHus - 2,0 mpoLeHTa.

Cormacuo 4. 1 cr. 58.2 3akona N 212-®3 mansbplii Tapud npumensiercs B teuenue 2012 -
2013 rr. B 2012 r. B3HOCH B yKa3aHHOM pa3Mepe IMEepPEeUUCISIIOTCA 3a KaXJA0ro pabOTHUKA Ha
cymMMmbl BbITIaT, He mnpesbimatomue 512 000 py6. (ITocranoBnenue IlpaButenbctBa PD ot
24.11.2011 N 974), koTopas HCUHCISETCA HapacTaloIIUM UTOTOM ¢ Hadajia KajJleHIapHoro roja (4.
4 cr. 8§ 3akona N 212-D3).

[TyTem KanbKyJIsIMH 3aTpaT, HANIPaBIsIeMbIX Ha BHEJJPEHNUE CUCTEMBbI, PACCUUTHIBAEM
3.tabauue 5.4 NONOJHUTENbHbIE KallUTalbHbIE BIOXKEHUs yupexaeHus (AK).



Tabnuna 5.4 - «PacyeT NONOJHUTEIBHBIX 3aTPAT MPEINPHUITHSD)

Ne i/ HaumeHnoBanue cratbu Cymma (py0)
3arpaTsl Ha TPUOOPETEHUE U MOHTaX 000PYIOBaHMS,
1 BCEro B T.4. 0
2 3aTpaThl Ha IPOrpaMMHOE 00ecIIeYeHHe 0

3arpathbl Ha OIUIaTy BPEMEHHU pabOThI
BBIYHUCIUTENHHBIX 1 KOMMYHHUKAIIMOHHBIX PECYPCOB,

3 BCETO B T.U. 7 400
MAIIMHHOE BpEMS 6400

Bpems paboThl B Internet 1 000

4 3arpatbl Ha 00y4YeHHE MepcoHaia, BCEro B T.4U. 3750
5 Pacxoppl 110 omuiare TpyAaa MPOEKTUPOBIIMKA B T.4U. 30 500
OcHoBHas 3apa0oTHas TUIaTa 12 200

JlononnurenbHast 3apabotHas miarta (120%), B T.4.
- ¢ yaeroMm JeroT Kpaitaero ceBepa(80%)

- ¢ ydeToM paiioHHOTO K03 durmenrta (40%) 14 640
Hauncnenus Ha 3apabotnyto miary (30%) 3660
HUTOTO: 41 650
[Ipumeuanue:
u 3aTpatbl Ha NMPUOOpPETEHHE M MOHTaX OO0OpPYAOBaHHS, Ha MPOTrPAMMHOE OOECIICUCHHE

HyJIeBBIE, TaK Kak B ceHTs10pe 2012 rona B kabuHere qupekTopa mkoia mo AXY Obul ycTaHOBJIECH
HOBBIM  KoMmmblOTep (croMMocTh cocTtaBmwia 29850 py06.) ¢  [IOCTaTOYHO  BBICOKUMU
HKCIUTyaTAallMOHHBIMU XapaKTEPUCTHKAMH U CO BCEM HEOOXOAMMBIM IPOTrPAMMHBIM OOeCTIedeHuEM
COIJIACHO MPUOOPETECHHOH JIUIIEH3HH.
U 3arparhl Ha OIUIATy BPEMEHM BBIUUCIUTENIbHBIX PECYPCOB CKIIAIBIBAIOTCS U3
(baKTHUECKHU 3aTpaueHHOTO BPEMEHH Ha pa3pabOTKy MpoekTa: 2 Mecsna (4 HeAemu B Kaxaom) * 5
nHer B Hepenmo * 8 wacoB = 32(0) yacoB M CTOMMOCTH Yaca MalIMHHOTO BpeMeHu 20 pyOiieid, a Tak
e BpeMeHH paboTel B cetu Internet — 40 yacoB mo 25 py6neit (MHTepHeT HMcmosb30Baics, B
OCHOBHOM, JUJIsl pa3pabOTKH aHAJTUTUYECKOTO pasJiena MPOeKTa, UCIONIb3YeTCS paclieHKu MHTepHeT
kade).
u 3arparel Ha 00yuYeHHE MEepCOHaIa ONPEAEISIOTCS UCXOJS U3 TOro, 4TO CTOMMOCTh Yaca
o0y4yeHus1 Ha KommbloTepe coctaBisieT 250 py6. Bpewmsi, TpeOyemoe st oOydeHHs 3aMECTUTEINS
JupekTopa mkoibsl mo AXY nms padboThl ¢ HHGOPMALIMOHHON CUCTEMON COCTaBISIET MAThH JHEH 110
3 yaca.

4, Pacxompl Ha omuary Tpyda MNOpoeKkTupoBinMka. OcHOBHas 3apaboTHas IUIarta
MPOEKTUPOBIIHKa 32 2 Mecsa coctaBuT 30500 py6. (mo oxnamy 6100 py0. mmroc Bce HAUUCICHUS ).

ITocne npon3BeeHUs pacYETOB:
3, =24779,87 3,=6116,49, AK = 41650, EH paBnsrii 0,15, T.e. 15% (maHHBIC MOTYUYEHBI C
MOMOMIbIO cripaBo4yHOM cucteMbl «KoncynbranT [lmocy).

[ToncraBuB Bce mosydyeHHbIe 3HaUYeHUS B hopMyiy 5.1, moIyduM CyMMy TOAOBOTO
HKOHOMUYECKOTO 3(peKTa OT BHEAPEHUS aallTUPOBAHHON CUCTEMBI:
D =(24779,87 -6116,49) -41650* 0,15 = 12415,88 (py6.)
Tak kKak He TUTAHUPYETCS JOIOJTHUTEIBHO 3aKyITKa TEXHHYECKOTO M IPOTPAMMHOTO
o0ecriedeHus, TO CyMMa €KETOHONH aMOPTH3AIIUN HE PACCUNUTHIBACTCS.
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Jlnist pacdeTa rnmeproaa OKyNnaeMOCTH HY>KHO BBIUUCIIUTD IMOKA3aTelb - HHICKC
JIOXOJTHOCTH, KOTOPBIH PacCYUTHIBACTCS IO (hOopMyIIe:

unaekce noxoxnoctu = JI1/ UC (5.2),

rae JIIT — cymMMa IeHeXHOTo MOTOKa (B HACTOSIIEH CTOMMOCTH) 3@ BECh MIEPUOT
9KCIUTyaTaIlK IPOrPAMMHOTO MPOYKTa (10 Havaaa WHBECTUIUH);

NC - cyMMa WHBECTHUIIMOHHBIX CPEJICTB, HAMPABJISEMBIX HA PEAU3aIIUIO POCKTA;
B KayecTBE CYMM JICHE)KHOTO ITOTOKA MOXET CIy)KHTh IIOKa3areidb TOJ0BOTO
HKOHOMUYECKOTO 3(pdekTa, MPUBEACHHOTO K HACTOAIIEH CTOMMOCTH ITyTeM JUCKOHTUPOBAHUS.

Ecnu 3HavyeHue WHAEKCa JIOXOIHOCTH MEHbBIIE WIM PaBHO 1, MPOEKT HE MpPHUHECET
JIOTIOJTHUTEIBHOTO JIOXO0JIa MHBECTOPY B TEKYIIEM TOAY M TOJBKO KOTZa MHICKC JTOXOHOCTH
CTaHOBUTCS O0JIbINe 1, ¢ 3TOrO EpHoAa HAYMHACT MOCTYNATh I0XO/A OT HHBECTUIIUH.

Hoxon ot BHeapenuss AC 3TO HaKOMIEHHBIM TOJOBOW JIKOHOMHUYECKHH 3(pdexT 3a
MHUHYCOM OCTATOYHOH CYMMBI 3aTpart, 3TO a0COTIOTHOE BBIPAKEHHE CYMM JIOXOJIa HITH YOBITKOB,
MOJTy4aeMbIX IPEANPUITHEM B 1 —M rofy skcruryaranuu AC.

Pacder moxona oT BHEPEHUSI CHCTEMBI TIPEICTaBIICH B Ta0muIe 5.5.

Tabauna 5.5 - «Pacuer 10xoaa OT BHEIPEHMSI CUCTEMBD»

I'op sxcnryatauun UC 1 2 3 4
OcraTouHas cyMMa 3aTpart (ThIC.
py0.) 41,65 41,65 41,65 41,65 41,65
CyMmMa exeroJHoi aMopTU3alliy Ha
obopynoanue u [10 0,00 0,00 0,00 0,00 0,00
HakoriesHbIi rogoBoit
AKOHOMUYECKUU dDPeKT 12,42 46,82 81,22 115,62 150,02
NHpekc 1oXomHOCTH 29.81%| 112,40%| 195,00%| 277,59%| 360,18%)
Jloxon ot BHenpenuss UTY -29,23 5,17 39,57 73,97 108,37
OkynaemocTtb UC
120,00
_a 108,37
100,00

' 80,00 /_,.,{

¢ 60,00

]

< 40,00 /-4

g 20,00

2 0.00 . A . . . |

= 1~ 2 3 4

$-20,00 =

-29,23
24000
lop akcnnyaTaymm

Puc.5.1 - I'padpux okynmaemocTu 3aTpat

Hcxonss w3 pacderoB, cUCTEMa OKYNUTCS Ha BTOpOM Toj Hskcmyarauuu. llpu
(hMHAHCOBO-DPKOHOMHYECKUX pPACcUeTax, CBA3aHHBIX C MHBECTUPOBAHHEM CPEJCTB, MPOIECCHI
HapAIIEHUS ¥ TUCKOHTHPOBAHUS CTOUMOCTH MOTYT OCYIIECTBIISIThCS KaK MO (DOPMYJIie MPOCTHIX,
TaK # 1o GopMyJie CIOKHBIX MPOICHTOB. [[0CKOIbKY MHBECTHPOBAHKE TAHHOTO MPOCKTa MEHEE
TpeX JIeT, AJIs pacueTa CyMMbI JUCKOHTA MPUMEHseTCs (hopMyIia MPOCTHIX MPOIEHTOB.

Pacuer AMCKOHTHUPOBAHHBIX CYMM II0 TPOCTBIM MPOIEHTAM OCYIIECTBISETCS TIO
bopmyie:

D=D/(1+n*i) (5.3)



rjae O — roloBoi 3KOHOMUYECKHUH YD EKT;
B — MIPOJIOJKUTENBHOCTh HHBECTUPOBAHMUS (TOJT IKCILTyaTalluH);
1 — (QuxcupoBaHHas cTaBKa pedUHAHCUPOBaHHSA, paBHas 8,25% (BeJMYMHA CTaBKU

noimyyeHa Ha caidre LleHTpa 5SKoHOMHMYeckoro aHamu3za U dkcneptusbl.  Calt -
http://www.assessor.ru/forum/index.php?t=1599).
Pacyer cymMMBbI UCKOHTA MO MPOCTHIM MPOLIEHTaM MPECTaBICH B TabIuUIE 5.6.
Tabmmia 5.6 - «Cymma JUCKOHTA IO MPOCTHIM MPOTICHTAM)
I'on sxcrnyatanuu MC 1 2 3 4 5 6
OcraTouHasi cymMmma
3arpar 41,65 41,65 41,65 41,65 41,65 35,90
CyMmMma exeroiHoi
aMOpTHU3AIUU 0,00 0,00 0,00 0,00 0,00 0,00
JluckoHTHUpOBaHHAas
CyMMa €KeroJHOM
aMOpTU3aLUU 0,00 0,00 0,00 0,00 0,00 0,00
CyMMa IeHEXHOTO
IOTOKA 12,42 12,42, 12,42 12,42, 12,42 12,42
JIuckoHTMpOBaHHAs
CyMMa JICHE)KHOTO
IMOTOKA 11,47 12,41 12,42 12,42, 12,42, 12,42
Hakomnennas
JTUCKOHTHUPOBaHHAs
cyMMa JICHEKHOTO
IMOTOKa 11,47 23,88 36,30, 48,72 61,14 73,56
Hnnexc 10X0qHOCTH 27,54% 57,33% 87,15%| 116,97%| 146,79%| 204,90%)
JHoxox ot BHenpenust UC -30,18 -17,77 -5,35 7,07 19,49 37,66
I'paduk okynmaemocTu 3aTpar MpeCTaBICH Ha PUCYHKE 2.
OxkynaemocTs WMC CO CTABKOW AMUCKOHTUpPOBaHUA 8,25%
50,00 .

2 2000 Pty

S 20,00 ﬁ

Lz. 10,00 /-*7.07/

E 0,00

3 1000 T 2 ___¥5% 4 5 6

E*.zc:oo "4

£ 30,00 ﬁ

&'-40,00 -

Fop akcnnyaTauum

Pucynok 2 - I'paduk okynaemoctu MIC ¢ yyeTom AMCKOHTUPOBAHUS TPOCTHIM MTPOLIEHTOM

Taxkum 00pa3om, roJIoBOM 3KOHOMHYECKHH 3P dekT oT BHeAPEeHUs cucteMbl (), UCX0as U3
pacuetoB coctaBui 12415,88 pyOneil. ABTOMAaTH3MpOBaHHAsI CUCTEMa OKYIIAeTCsl HAa BTOPOH TOX



sKCIUTyaTanuu (06e3 MpUBEACHUS JIEHEXKHOTO MOTOKAa K HACTOAIIEH CTOMMOCTH) M Ha TPETUH Troj
IpU pacyeTe HACTOSIIEH CTOMMOCTH O (OpMyJIie POCTHIX MPOLIEHTOB.

[TomrydenHslii skoHOMHUYECKHHA dS((EKT sBIsSeTcs KOCBEHHBIM, TaK KaK YBOJbHEHHE
TIepCOHAJIA B IITKOJIC HE TIpeoaraeTcs, U 3pGeKT BEIpaKaeTCsl HE KOHKPETHOW CyMMOM MPUOBLIH,
a CHIDKEHUEM TPYJIOEMKOCTH BBITIOJTHEHUS padounX (DyHKITHH.

TexHonornyeckuit 3pQPeKT 0T BHEAPEHUS pa3padaTbiBaeMOil CUCTEMBI COCTOUT B 3aMETHOM
COKpalleHHUH BpeMeHM Ha (hOpMHpOBaHHE BBIXOAHBIX JOKYMEHTOB: BeAOMOCTH Bblnauun MI] Ha
HYKJIbI YIPEXKICHUS, aKTOB CITUCAHMSI, HHBCHTAPHOU KapTOUYKH, CITMCKOB. 3aMECTUTEIIO JUPEKTOPa
mkoiel Mo AXY He mpuIeTcs 3aTpayuBaTh 3HAYWTEIHLHOE BpeMs Ha (OPMHUPOBAHHS CIIHCKOB
OCTaTKOB ISl pa3HbIX Kateropuii MI[ u oOmiero cnucka ocratkoB ML B yupexxaeHu#n — BCE 3TO
PE3yJIBTAaTUBHO C/IETAeT aBTOMAaTU3UPOBAHHAS CHCTEMa C OTCYTCTBHEM OIIMOOK Ha OCHOBE 3apaHee
BBEJICHHBIX JIaHHBIX. J|aHHBIE BBOJSITCS B CUCTEMY uepe3 dKpaHHbIe (opMbl (mpunoxkenue E). ans
OBICTPOTHI U YAOOCTBa MOJB30BATENS MPUMEHSIOTCS MAacKH BBOJAA JJIS AT HA BCEX TAKUX IMOJIAX.
[Ipn ¢dopMuUpOBaHWK TEKYIIMX JOKYMEHTOB JaThl WX COCTABJIICHWS WM BBOJA 3alHced B
TaOJIMYHBIE YacCTH JTHX JOKYMEHTOB TMPOCTABISAIOTCA aBTOMATUYECKH, MPUMEHSS (YHKIUIO
TEKyIIeH JaThl (JINCTHI KHUTH CKJIAJICKOTO yUYeTa, )KypHasa y4dera CIeIo/IeK b, aKThl Ha CIIUCAHUE).
i ycTpaHeHUsT OMMOOK TakKe B O3KPaHHBIX (opMax MPUMEHSIOTCS TOJII CO CIUCKaMHU
(puKcupoBaHHBIMH — HAIIPUMED, TOJI€ BH]I TOMEIIEHUS B YKpaHHOH (opMe «CITUCOK TOMEIICHUIT»,
M Ha OCHOBE CIPABOYHBIX JAaHHBIX — HampuMmep, moiie «MarepualibHas IIEHHOCTH» B IKPAHHON
dopme «CrcoK MaTepHalbHBIX IIEHHOCTEH K YUETY»).

Tak >xe oOecreunBaercs 3ammra HHQOpMauu. Ecou paHblie XpaHsmigecss TOJbKO Ha
OyMa)XHOM HOCHTEJIC IAaHHBIC MOTJIN OBITh YTEPSHBI WM 110 TIPOIISCTBUU BPEMEHH (H3-3a BHECCHHS
W3MEHEHUH, HEOpEKHOTO OoOpaleHus) CTaTh HEYUTAOCIbHBIMH, TO XpaHEHHE HH(POPMAIUHA B
AIIEKTPOHHOM BHUJIE CaMO 10 cebe yCTPAaHUT TaKoro poja mpoOIeMBbl.

[Tpu BHenpeHuu mpoekTa OyAeT MOoNydeH M COlUalbHbI 3(dekT (B JaHHOM ciydae ams
3aMECTUTEIIS JUPEKTOPA IIKOJIBI B BUJC MOBBINICHUS MPOU3BOIUTEIIEHOCTH TPY/Aa), COCTOSIINA B
TOM, YTO OTBETCTBEHHOE 3a MaTepUajIbHO-TEXHUYECKOE oOecreueHre y4eOHOro mpolecca JuIo,
3aTpaTMB MEHbIIEe KOJIMYECTBO BpeMEHU Ha OQOopMIICHHE [IOKyMEHTOB, CMOXET Ooiee
KaueCTBEHHO BBINIOJIHUTL CBOM OOS3aHHOCTH. BbIcBoOOmMBIIEECS BpeMs MOXKET OBITh
nepepactpe/IeICHO Ha BBITIOJHEHUE IPYTUX (DYHKITUH 10 JOHKHOCTHBIM HHCTPYKITUSIM PaOOTHHKA.

IIpakTnyeckas padbora Ne22
INOCTPOEHUE U OBOCHOBAHUE MOJEJIN ITPOEKTA

Meton IDEF1, paspa6orannsiii T.Pameit (T.Ramey), Takxke ocHOBaH Ha moaxoze
I1.YeHna 1 M0O3BOJISAET IOCTPOUTH MOZEIb JAHHBIX, SKBUBAJIEHTHYIO PEJSIIMOHHON MOJIENH B TPETHEHN
HOpMasibHOM (hopme. B Hacrosimee Bpemsi Ha OCHOBE coBepiieHCTBOBaHus metononorun IDEF]
coznaHa ee HoBas Bepcus - meroposiorusi IDEF1X. IDEF1X paspaGoranas ¢ y4eToM Takux
TpeOOBaHMIl, KaK NPOCTOTAa H3Y4YEHUsS U BO3MOXKHOCTh aBTromaTu3anuu. IDEFI1X-muarpammsr
UCTIONB3YIOTCS psiioM pactpoctpaneHHbIXx CASE-cpencts (B uactHocTH, ERWin, Design/IDEF).

CymHocTh B MeroaenoruH—IDEELX —sapaseres—He3apHeHMOH 0T HASHFI(PUKATOPOB WIH
POCTO  HE3aBHCHMOH,| ecinm  KaAGARTE SRR B ™ ShiAse I OKET  Gbjtb  oxHO3HAYHO
uneHtuuimpoBan Oe3|Hompumesrenms ey comrontennii ¢ apymsmamxeshinocsmu.  CynHocTh
Ha3bIBAETCSl 3aBUCUMOIf OT MICHTU(UKATOPOB MM TPOCTO 3aBUCHMOM,| €cjii OJHO3HAYHas
uacHTH(DUKAIHS SK3eMIPIsipa CYITHOCTH 3@BHCHUT OT €r0 OTHOIICHHUS K IpyroH cymtHocTH (puc. 3.1).

ZaBMCHIEIR OT MAHTHOHMEAT 0pa CYLIHO CTH

Mz cymyeo cr s ormep cymsocT i [IpoexTHOe a7 ampe/ 56
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Puc. 3.1

Kaxnoii cylmHOCTH NpUCBanBAETCS YHUKAIIBHOE UMSI 1 HOMEP, pa3lieNiieMble KOCON 4epToid

"/" 1 moMeraeMele Hasl OJIOKOM.

BSI3b MOJKET JOMOJHUTEIBHO OMPENENATHCS C MOMOIIbIO YKAa3aHUS CTENEHU WU MOIIHOCTH
(KonmMuecTBa HK3EMIUISIPOB CYIIHOCTH-TIOTOMKA, KOTOPOE MOXET CYIIECTBOBATh ISl KaXKI0TO
sk3eMInIsipa cymrHocTu-poautenisi). B IDEF1IX MoryTt ObITh BBIpaKEHBI CIACAYIOIIME MOITHOCTH

CBSI3EN:
B

KKJBI SK3EMIUIAP CYIIHOCTH-POAMTENSI MOXET HMETh HOJb, OJAWH Wiu Oolee
CBSA3aHHBIX C HUM SK3EMIUISIPOB CYLITHOCTU-IIOTOMKA;

KQKJIbIN 9K3EMIUISIP CYIIHOCTU-POJIUTENS JOJIKEH UMETh HE MEHEe OJJHOTO CBSI3AHHOTO C
HUM 3K3EMILIAPA CYIIHOCTU-TTOTOMKA;

KKJIbIN DK3EMIUIIP CYITHOCTH-POJIUTENS TOJDKEH UMETh He 00JIee OJTHOTO CBSI3AHHOTO C
HUM 3K3eMIUISIpa CYIHOCTH-TIOTOMKA;

KOKIBIH JK3EMIUSIp CYIIHOCTU-POJIUTENST CBSI3aH C HEKOTOPHIM  (PUKCUPOBAHHBIM
YHUCJIOM 3K3EMILISPOB

CYIIHOCTH-TIOTOMKA.

Ecnm  sKx3emMIuisip CyHIHOCTH-TIOTOMKA OJHO3HAYHO OIpPEIENSieTCsl CBOEH CBSI3bIO  C
CYILITHOCTBIO-POJIUTENIEM, TO CBSI3b HA3bIBAETCS WUACHTU(DUUUPYIOLIEH, B MPOTUBHOM Cllydae -
HEUJICHTU(DHUIIUPYIOIEH.

Cas13p 300pakaeTcs IMHUEH, MTPOBOAUMON MEXKIY CYITHOCTHIO-POJIUTENIEM U CYIIHOCThIO-
MMOTOMKOM C TOYKOW Ha KOHIIC JTUHUH Yy CYITHOCTHU-TIOTOMKA. MOIIIHOCTh CBsI3M 0003HAYaeTcs Kak
MoKa3aHo Ha puC. 3.2 (MOIIHOCTH MO YMOTYaHUIO - N).
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Puc. 3.3
[TynktupHas nuHUS n300pakaeT HewaeHTHGUUUpyromyo cBsi3b (puc. 3.4.). CymrHOCTh-
MOTOMOK B HEWJICHTH(HIMPYIOUICH CBS3HM OyIeT He3aBHCUMOW OT HIEHTH(UKATOpa, €CIH OHA He
SBIISIETCSI TAK)KE CYIIHOCTHIO-MIOTOMKOM B KaKOH-TMO0 MACHTH(UIMPYIOIIEH CBS3H.

CywwHocTb-A/1
ATpuByT-A
CyLIHOCTb-poaUTEND
Wma ceaam ot
poauTtens K
MNOTOMKY :
I
\ Wmsa cesaan
I
CyLLlHOCTb:-BQ
*
( ATpubyT-B
k PR FK)J CyLWHOCTB-NOTOMOK
Puc. 3.4

ATpuOyThl M300pakaloTCsi B BUJAE CHHCKAa MMEH BHYTpPH OJIOKA CYIIHOCTH. ATpHOYTHI,
OIIpENeIAIONINE TIEPBUYHBIM KIIIOY, pa3MelIaloTcs HaBepXy CHHCKa U OTHENAIOTCS OT JAPYIMX
aTpuOyTOB TOPU3OHTAIBHOM uepToit (puc. 3.5).

Wmsa_CyuiHoctn/Homep_CyuiHocTu

nma-atpubyTa ATpUBYTHI
[Mms-aTpnbyTa] NepPBUYHOTO
Kno4a

tl:I-MH-anMf)YTa]
[Mms-aTprbyTa]
[Mmsi-aTpnbyTa]

Puc. 3.5



CymHoct MoryT wumeTh Takke BHemHue kimoun (Foreign Key), kotopsie Moryt
UCIIONF30BAThCSl B KAYECTBE YAaCTH WJIU IEJIOT0 MEPBUYHOTO KII0Ya UM HEKIIOYEBOTO aTpuoOyTa.
Bremmnuii  kirod  m3o00pakaeTcs C IMOMOIIBI0 TOMENIEHUS BHYTPh OJOKa CYIIHOCTH HWMEH
aTpuOyTOB, Mocie KOTophix cineaytoT OykBel FK B ckoOkax (puc. 3.6.).

IIpumep BHEHIHETO KItOYa — [IpuMep BHEHIHETO KIIIOYA —
HEKJII0YeBOro aTpudyTra B aTprlOyTa IEPBUYHOTO KITFOYA B
JIOYEPHEN CYITHOCTH JIOYEPHEH CYyIIHOCTH

orneni
Homep oTaena - Takazl
I‘{D,D, Ha“aNneHWER OToEeNa HEII'u'IEFI SaKkaza

Tvn 2akaza

R S S S

Bpokepi12
Homep bpokepa

JaABKa-Ha-NokyNKy 2

fHEII‘u'IEFI QULEENE
Homep otnena (FK) Haomep zakaza (FK)

Puc. 3.6

3. Padoracnakerom Computer Associates ERWin

3amyck mporpaMmbl ocyiecTBisgeTcs uepes MeHto [lyck -> [Iporpammer -> Computer
Associates ERWin4.0. ITocrne 3arpy3ku mporpamMmbl OSIBUTCS TJIABHOE OKHO TIPOTPaMMBI (pHC.
3.7).
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WNutepdeiic mporpammbl Bo MHOrom cxox ¢ BPWin. Opnako, mockonbky ERWin

BOTUIONIAET JPYTYI0 METOJOJIOTHIO, TO, COOTBCHGHRHHOmARO CTPYMEHTBL OYAYT OTJ [bCS]
Default Fonts & Colors

Baumanue! Ilaker ERWin Ttakxe

Subtypes ] Drrawing Object Tesxt ] Dirawing Object Colors ]

HCTIOIB3YeT M0 yMOTYaHHIO IMpPHPTHL Oe3 E ntitigz ] Attributes ] General ] Fielationzhips ]
HOIIEPKKU KUPUUIAIBL. J{yist Y
ame
HCIIPABJICHUA 3TOI'0 BBITIOJTHUTC —_— 2
Font  |SOEIEEYE] Font Size |10 -
cleyromee:
1. Ha cBoOOIHOM y4acTKe MO [ Bold [ Italic [ Undedine [ Stikeout

MOJENY WENKHUTE NPABOM KHOIKOM MBILIN. o T
oor  [NG_GN -
Bri6epute mynkt Default Fonts&Colors.

1. B nossusiemcs okne (puc. 3.8) Defirition
CMEHUTE Bce yrnmoMuHaHus mpudta Arial Ha Fant m Eepms b
Arial CYR Bo Bcex 3akiagkax.

2. Haxwure kHOnKy OK. [ Bold | ltaic [ Undedine [ Stikeout

Calar _ |

Box
Fill Calor I
Outline Calar _ b

Apply To
* Mew Objects { Al Objects O Current Objects

] | OTtieHa MNpUrMEHTE Cnpaek.a

Puc. 3.8

3.1. [1aHe/Ib HHCTPYMEHTOB
[Tanens nnctpymenroB ERWin npusenena Ha pucynke 3.9:



=F-atiras

Puc. 3.9
31€ech:

- pexxuM BbifieneHusi. Ananornden BPWin.
- CO3/IaHH€ HOBOM CYIIIHOCTH.

- 0003HAYEHME TTOJIHOTO BKJIFOUEHUS.

- UASHTUPUIMPYIOIIast CBSA3b (OJUH KO MHOTHM)

- CBSI3b «MHOTHE KO MHOTHM).

S i R N I

- HeUJICHTU(DUIUPYIOIIAS CBSI3b.

3.2. Umnopt cymHocrei u3 BPWin.

Jlnst Toro 4ToOBl MMIOPTHPOBATh (DAl ¢ CyIIHOCTSAMH, cO37aHHBIH Bamu B BPWin,
co3naiite HoByto Mozenb B ERWIN (File->New), a 3atem naiite komanay Ha umnopt ¢aiiia (File-
>Import->BPWin...). [losBurcst cranmaptHoe okHO Windows oTkpbITHS (aitna. Halimute cBoit
¢aitn, u HaxxMuTe «OTKpBITEY». CyIHOCTH Oy1yT UMIOPTHPOBAHBI B HOBYIO Mozeiab ERWin.

3.3. Co3naHue HOBOW CYIIHOCTH

Jlyig TOro, 4yToOB! CO3/1aTh HOBYIO CYIIHOCTb, BOMJIUTE B PEXKUM CO3AaHUSI HOBOW CYIIHOCTH
(HaxaB JICBYIO KHOIKY MBIIIH Ha

B

MMUKTOTPaMMe ), U METKHUTEe Ha CBOOOJHOM ywacTke paboueit obmactu skpana. Ha stom
MCCTEC IMOABUTCA HOBAA CYIIHOCTD.

3.4. PenakTupoBaHue CymiHOCTH.

JInst Toro, 4roOBl OTPEJAKTHPOBATh CYLIECTBYIOUIYIO CYIIHOCTb, BBIIENUTE €€ JIeBOU
KHOTIKOM MBIIIH, 3aTEM Ha)KMUTE
IPaBYyI0 KHOIIKY MBIIIIY, U B TIOSIBUBLIEMCsl OKHE BblOepute Attributes (ATpuOyTsl). [TosBUTCS OKHO
aTpuOyToB (puc. 3.10).
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B 3TOM OKHe BBl MOXETE CO3/1aBaTh/peqakKTUPOBATh/y ATk aTPUOYTHI 1715 TaHHOM

CYII[HOCTH.

co3nanus atpudyra (puc. 3.11).

New Attrib

ute

Diarnait- i -
Sort- | =
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7
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[ atetime
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b= String

Attribute Mame:*

[ Logica

| Oy

Puc 3.11

Juist TOrO, 4TOOBI CO3IaTh HOBBIM aTpuOyT, HAXKMUTE KHONIKY New. [losBUTCS OKHO




B »Tom oxHe Bbl maére atpubyty mMmsa (mosne Attribute Name), u ompenensieTe €ro THIT
(moste mo neHTpy). Onpeaenus uMs U Tun arpulyTa, HaxxMuTe KHonky OK.

B oxHe aTpuOyTOB MOSBUTCS HOBBINA aTPUOYT.

Jlnst Toro 4yToOBl pelakTUPOBaTh aTpuOyT, BOCHONb3YHTECh 3aKIaJKaMU Ha MPaBOil YacTH
okHa (puc. 3.10) 31eck BB MOXeTe ONpPEACTUTh, SIBIsETCS JIU aTpuOyT nepsuyHbM (Primary Key),
YTOYHUTH THII IaHHBIX aTpuOyTa (Bkiaaka Datatype) u T.1.

3.5. llpumep nundpopMauMoOHHON MO N

Ha puc. 3.11 npencrasnena nndopmairoHHast MOAENIb (PU3UUECKOTO YPOBHSL.

B nepconana et Ckna, =]
: nckaa B
€, B0 paBoTHuka: VARCHAR(Z0) &, HaumeHoEaHME: VARCHARZD) € Kog: MONEY
. C C MOMNEY
OomwHocTte: YARCHAREZD) HMNLTS HaumeHoeanue: WARCHAR(ZO)
Japnnara: MONEY . Yucno: MOMEY
: Hek
(& Yenyra: VARCHARO) (Fl)
MepkapTa &, OWO knuenTs: YARCHARRZD) (FK)
&, Narta nocewenna; DATE &, Oata nocewenna; DATE (FK)
&, DHO kmenta: VARCHAR(2D)
| Cymma MONEY
QKO pabotHuka: WARCHARZD) (FK) ¥ E:
Ouardos: WARCHAR20) E/d
/13 (€Y HaumenoeaHwe: WARCHARZO) (FK)
_ ‘@& Koa: MONEY (FK)
&, OO knuenTa: WARCHARZO) (FK) B
&, Yenyra: WARCHARZD) (FK) | ¥
&, Kog craten: MONEY (FK f ?
&, Oara nocewerna: DATE (FIK) k
| 3akasz
¥ r €, Haumenoeanue; YARCHAR2D)
Broper * Kanuuectea: MONEY
€, Kon cratew: MONEY g | Cymma: MONEY
Crated: WARCHARZO) EAB
Cymma; MOMNEY €, Haumenoeanue: YARCHARRD) (FK)

» €, Kon craten: MONEY (FK)

]

Puc. 3.11

4. 3aganus Ha J1a00PaTOPHYIO padoTy
3.1. U3yuuts npencrasnenne merogonoruu IDEF1X B makere ERWin.
3.2. ITocTpouTth HHPOPMALIMOHHYIO MOJEh BHIOPAHHOH NMpeIMeTHOM 00IacTu.



ITPAKTUYECKAS PABOTA Ne 23
INOCTPOEHUE JUATPAMM IIOTOKOB JAHHbBIX U TEHEPALIUA KOJA
Henb: nory4eHre HABBIKOB IIOCTPOCHUS JUArPaMM II0TOKOB JaHHBIX.

®opma oTuera:

—BBIIIOJIHUTH 3aaHHUC,

—T0Ka3aTh MPENoIaBaTelo;

—OTBETUTH HA BOMPOCHI MIPENOIaBaTEII.
Bpemsi BbInoJiHeHUs: 2 4

Teoperuyeckune BONpoChI

IlousTue JuarpaMMbl TIOTOKOB JaHHBIX.
DIEeMEHTBI AuarpaMMbl IIOTOKOB JJaHHBIX.

XpaHUTUIIATaHHBIX.

IToTokmynpaBiieHus.
3aganue Ne 1. O3HAKOMUTBCS ¢ METOJOJIOTUEN IOCTPOEHUS AUArpPaMM IIOTOKOB JaHHBIX.

Huarpammbl notokoB naHHbIX (DataFlowDiagrams — DFD) ucnionb3ytores Juist onucaHusi JBUKEHUS
JOKYMEHTOB M 00paboTku mHpopmauuu kak aononHenue k IDEF0. B otnmuune ot IDEFO, rae cuctema
paccMaTpuBaeTCs Kak B3aUMOCBsA3aHHbIE paboThl, cTpenku B DFD nmoka3ssiBaroT nMIb TO, KaK OOBEKTHI
(BKiIOUas JaHHBIC) JBWXKYTCA OT oOnHOW paborbl k apyroil. DFD otpaxaer ¢QyHKIHOHAIBHBIC
3aBHMCHUMOCTH 3HAYEHUH, BBIYNCIISIEMBIX B CUCTEME, BKJIIOYAsl BXOAHBIC 3HAUEHUS, BBIXOJHBIC 3HAUCHUS U
BHyTpeHHUE xpaHuiuia naiHeix. DFD — 310 rpad, Ha KoTOpoM Moka3aHo JBHKEHHE 3HAaYEHWH JaHHBIX

OT UX UCTOYHHUKOB 4UCPEC3 Hpeo6pa3y10111ne HX IPOUECCHI K UX HOTpe6I/ITeJ'IHM B IpYyrux 00BEKTaX.

DFD cogepxuT mporueccsl, KOTOpble Ipeodpa3yioT JaHHbIE, MTOTOKH JAHHBIX, KOTOPbIE MEPEHOCT
JaHHBIE, aKTHBHbIE OOBEKTHI, KOTOPHIE NMPOU3BOAAT M MOTPEOJSAIOT JaHHbIC, M XPAaHWIUINA JAaHHBIX,

KOTOPBIC ITACCUBHO XPaHAT JAHHBIC.

I[I/IanaMMa IMOTOKOB JAaHHBIX COACPIKUT:

* IPOLIECCHI, KOTOPbIE MTPe0Opa3yOTJaHHbIC;

* IOTOKH JJAaHHBIX, IEPECHOCALIUEIAHHBIC;

* aKTUBHBIE OOBEKTHI, KOTOPbIE IPOU3BOAAT U MOTPEOIAIOTIaHHbIE;

* XpaHWINILA JAHHBIX, KOTOPBIE ITACCUBHO XPaHATIAaHHBIC.

[Tporiecc DFD npeoOpa3yeTt 3HaueHUs JaHHBIX U U300paXkaeTcsi B BUJIE HIUIUIICA, BHYTPH KOTOPOTO

romernaeTcs: UM mnpoiecca (pucyHok 11).

Kon Garma,
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Hexogmpie P esyam TaTe:
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BromomHeHMe
TINOB 0K
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MAMHETY
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[Tapone,
K0f TP OE OFEH

Pucynoxk 11



[ToTok AaHHBIX COEAMHSIET BBIXOJA OOBEKTa (WM Ipolecca) ¢ BXOAOM Jpyroro o0bekTa (Win
Tpolecca) ¥ MpeICTaBIsIeT COO0N MPOMEKYTOUHbIE JaHHBIC BRIYUCICHUH. [I0TOK MTaHHBIX M300pakaercs
B BHJE CTPENIKA MEXKAY TMPOU3BOAUTENIEM M TOTpeOUTEeNIeM [aHHBIX, IIOMEUYEHHOW HMEHaMUu
COOTBETCTBYIOIIMX JaHHBIX. [[yrd MOTYT pa3BETBISTHCS WJIM CIMBATHCS, YTO O3HAYAET COOTBETCTBEHHO

PasaACJICHUC IOTOKAa JaHHBIX HAa 9aCTHU 1100 CIUsHUE O0BEKTOB.

AKTHUBHBIM O0BEKTOM SIBISIETCSI OOBEKT, KOTOPBIN 00ecIeYrBaeT ABMKEHUE JaHHbBIX, TOCTABIISIS WIN
noTpeOsiss ux. XpaHWIUIIE JaHHBIX — 3TO MAcCUBHBIM 00BeKT B coctaBe DFD, B xotopom naHHbIE

COXPAHSIOTCS JIJIS MOCJEYIOIEero JocTyna (pUCYHOK 12).

Tl oToKM GaHED
Kaproura EoA baima, o
AT
Map oM, BHE 006 0K,
THIT CHETA, © 4, KEHTSHITAE,

coobL eHEe

Pucynok 12

XpaHuauma JaHHbIX. XpaHUIUIIE JAaHHBIX — 9TO MAacCUBHBIN 00beKT B coctaBe DFD, B xoTOopoMm
JTAHHBIE COXPAHSIOTCS [JI1 TOCHEAYIOIEro JOCTyna. XPAaHWIMINE [aHHBIX JOIMYCKaeT JOCTYN K
XpaHUMBIM B HEM JAaHHBIM B TOPSAKE, OTIMYHOM OT TOTO, B KOTOPOM OHU OBUIM TyAa MOMEIICHBI.
ArperaTHble XpaHWINIIA JaHHBIX, KaK, HapUMep, CIUCKH U TAOJIUIIBI, 00€CTIEUNBAIOT JTOCTYII K JJAHHBIM

B MOPSJIKE UX MOCTYIUICHHS, THO0 10 KItodaM (pUCyHOK 13).

Horoxkn ynpasiaenns. DFD mnoka3biBaeT Bce IMyTH BBIYMCIEHUS 3HAYEHUM, HO HE IMOKAa3bIBAET, B
KaKOM TOPSIAKE 3HAYEHHS BBIUMCIAIOTCA. PeleHHus O MOpSAKE BBIYMCICHUN CBS3aHbl C YNPABICHUEM
MPOrpaMMOii, KOTOpPOE OTpakaeTcs B JWHAMUYECKOW MOJENH. OTH pEIIeHus, BbIpabaThiBacMble
CHEIUATbHBIMU  (PYHKITUSMH, WM TPEIUKaTaMH, OMPEICISAIOT, OyIeT JIM BBINOJHEH TOT WM WHOU
MpoUecc, HO IMpHU ITOM HE IMEPENalT IMPOLECCY HUKAKMX JAaHHBIX, TaK YTO HX BKJIKOYECHHE
BOYHKIMOHANIBHYIO MOJIEb HeoOs3aTenbHO. TeM He MeHee, WHOrAa ObIBaeT MOJIE3HO BKIIIOYATh
yKa3aHHbIC TPEAUKAThl B (YHKIIMOHAIBHYIO MOJENIh, YTOOBI B HEH OBUIM OTPaKCHBI YCIOBHS
BBITIOJIHEHUSI COOTBETCTBYIOLIEro mporecca. DyHKIMA, NPUHUMAKOIIAS PELIEHUE O 3aIlyCKe IpOoLEcca,

Oynyuu BritoueHHoi B DFD, noposxinaer B AuarpaMme MOTOK yNpaBiIeHUs M U300pakaeTcs MyHKTUPHON

i _____,XFEIHH.TJI’]IT.IE DAHHELE

[ Tpaf c-micT

CTpenKOH (pUCYHOK 14).

Pucynok13
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IIepBbiM marom npu noctpoeHun uepapxuu DFD sABisieTcst MOCTpOEHHE KOHTEKCTHBIX JUArPaMM.
OObIMHO TpPHU NPOEKTHUPOBAHUM OTHOCHTENBHO MPOCTBIX HH(GOPMAIMOHHBIX CHCTEM CTPOUTCS
€IMHCTBEHHAsl KOHTEKCTHAs AxarpaMma co 3Be37000pa3HOIl TOMOJIOTuel, B LIEHTPE KOTOPOl HaXOIUTCs
TaK Ha3bIBAEMBI IJIABHBIA MpPOIECC, COCAMHEHHBIH C MPUEMHMKAMHU W HCTOYHUKAMU HH(POpMaLUH,

MOCPEACTBOM KOTOPBIX C CHCTEMOH B33]/IMO)I€I>1CTBYIOT MMOJIB30BATCIIN U JPYIr€ BHCINHUC CUCTEMBEIL.

Ecnu ke il CIIOXKHOM CUCTEMBI OTPAHUYUTBHCS €IMHCTBEHHOW KOHTEKCTHOM IHMarpamMMou, TO OHA
Oyzer colepKaTh CIUILIKOM OOJbIIOE KOJIMYECTBO MCTOYHUKOB U IIPUEMHHUKOB MH(OpMAIUH, KOTOpbIE
TPYZHO PacHoJIOKUTh Ha JUCTEe OymMaru HOpMajabHOro popmaTa, ¥, KpOMe TOTO, IIaBHBIN €JUHCTBEHHbBIN

MIPOIIECC HE PaCKPBIBAET CTPYKTYPhI paclpeieIeHHOW CUCTEMBI.

st crnoskHbIX UH(OPMALIMOHHBIX CUCTEM CTPOMTCS MEepapXusi KOHTEKCTHBIX Auarpamm. Ilpu stom
KOHTEKCTHAs JMarpaMma BEpXHEro YpOBHsS COAEP)KUT HE TJaBHBIN €IMHCTBEHHBIH Ipolecc, a Habop
MIOJICUCTEM, COCIMHEHHBIX IIOTOKaMM [JaHHBIX. KOHTEKCTHBIE JAHMAarpaMMbl CIEAYIOLIETO YPOBHSA

JETAIU3UPYIOT KOHTEKCT U CTPYKTYPY IOJICUCTEM.

[Tpu noctpoennu uepapxuu DFD nepexoauts K AeTalu3aldyd MPOLECCOB CIEAYyEeT TOIBKO IMOCIe
OTIpeIeJICHUS] COACPIKAHUS BCEX MOTOKOB M HAKOMHUTENICH JTaHHBIX, KOTOPOE OMHUCHIBACTCS MPHU MOMOIIH
CTPYKTYp JaHHbIX. CTpPyKTypbl [aHHBIX KOHCTPYUPYIOTCS W3 DJJIEMEHTOB JIAHHBIX M MOTYT
CoJIepKaThaIbTEPHATUBBI, YCIOBHBIC BXOXKICHHUS WU HTEpAIMU. Y CIOBHOE BXOXKJICHHWE O3HAYaeT, UYTO
JAHHBI KOMIIOHEHT MOXET OTCYTCTBOBAaTh B CTPYKType. AJIbTEepHAaTHBA O3HAYAET, UTO B CTPYKTYpYy
MOXKET BXOJHUTh OJMH U3 MEpPEUYHCICHHBIX 3JEeMEHTOB. MTepalus o3Ha4yaeT BXOXKICHHE JIOOOro udmcia
9JIEMEHTOB B YKa3aHHOM JAuamna3zoHe. J[js KaX7aoro sjJeMeHTa JaHHBIX MOXKET YKa3bIBaThCsl €r0 THII
(HempepbIBHBIE WU JAUCKPETHBIC NaHHBIE). J[1s HempephIBHBIX JaHHBIX MOXET YKa3bIBaTbCA €IUHHIIA
u3Mepenust (Kr, CM H T.IL.), JUANA30H 3HAYCHHI, TOYHOCTh MPEACTaBICHUS U (GopMa (PU3NUECKOTrO

KOOAUPOBAaHMUA. I[J'DI AUCKPCTHBIX NAHHBIX MOKCT YKA3bIBATHCA TaGJ’II/ILIa I[OHy0THMBIX3H3‘-I€HHfI.



3aganue Ne 2. [Ipoananusupyiite npumep MOCTPOEHUS TUarpaMMbl IOTOKOB JaHHBIX (PUCYHOK 15).
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Pucynok 15

3aganue Ne 3. [Toctpoiite ArarpaMmMy NOTOKOB JaHHBIX JIJIsl BRIOPAHHOHM MH(OPMAIIMOHHON

cucTeMbl (mpakTuueckas padora Nell).

3aganue Ne 4. Opopmure oTyer.

ITPAKTHYECKASI PABOTA Ne 24
YCTAHOBKA U HACTPOMKA CUCTEMbBI KOHTPOJISI BEPCUI C PA3STPAHUYEHUEM
POJIEHN
HEJ'IL: MOJIYYCHHEC HABBIKOB ITIOCTPOCHHUA AUATrpaMM IOTOKOB JaHHBIX.

dopma oTyera:

—BBIIIOJIHUTH 33JaHUE;

—TI0Ka3aTh MIPENOJaBaTelllo;

—OTBETUTh Ha BOIIPOCHI IPETIOAABATENIS.
Bpemst BoinosiHeHus: 2 4

Teopeanecmle BOITPOCHI

[Tonsitue cucremsr koHTpos Bepcuit (CKB), pemaemsbie 3a1aun.

OcHosuble oHATHA CKB 1 uX OoTHOIIEHUS: XpaHWIMILE, commit, UICTOpHs, pabodasi KOMHSL.
OTiinums neHTpain30BaHHbIX U AeneHTpanu3zoBaHHbIX CKB. IIpumepsr CKB kaxnoro Buaa.

HetictBus ¢ CKB nipu ennHONMHYHON paboTe ¢ XpaHUITUIIEM.

[Topsimok paboThI ¢ OOIIUM XpaHWIKIIEM B IieHTpann3oBanHoi CKB.

3aganue Ne 1. M3yuute cucreMy KOHTpOJI BEpCUM, YCTAaHOBJIEHHYIO Ha KOMIIbIOTEpE (HAIpumep,
TortoiseSVN). IIpun HEoOXOAMMOCTH yCTaHOBHTE cUCTeMy KOHTpousisa Bepcuil TortoiseSVN. Onumute

OCHOBHBIC BO3SMOXHOCTH CUCTEMBI KOHTPOJIA Bepcnﬁ.

3ananme Ne 2. Coznaiite HOBBIM npoekT. Co3/1aiTe JOKAIbHBIM PEMO3UTOPUI JIJIsi CBOETO MPOEKTA.

YV nanute co3aaHHbBIN IIPOCKT HAa CBOCM KOMIIBIOTEPC U 00HOBUTE IPOCKT U3 PCIIO3UTOPHA.



3ananme Ne 3. Bruecute n3MeHeHus B QaillaX ¢ UCXOIHBIMU KOJAMHM M COXPAHUTE W3MEHEHMS B
peniozutopun. OOHOBHTE (HaIIBI C NCXOAHBIMU KOJAMH U3 PETo3uTopus. BHecuTe n3Menenus B (paiimax
C UCXOJIHBIMHU KOJIaMHU TaKUM 00pa3oM, 4TOOBI y JBYX YYAaCTHUKOB MPOEKTa U3MEHEHUS ObUIM B OJJHOM U
ToM ke ¢aine. [lombiTaiiTech COXpaHUTh HM3MEHEHHS B PENO3UTOPHH. YCTpaHUTE OOHApyKEHHbIE
KOHQuIUKTBl Bepcuil. [1oBTOpHO coxpaHuTe M3MEeHEHUs B peno3utopuu. Co3maiTe OTIENbHYIO BETKY

IIPOCKTA. BHecute n3meHeHHs B (baﬁﬂbl C HCXOJHBIMUKOAAMMU.

3aganue Ne 4. OObeTUHUTE CO3/IAaHHYIO HA TPEIBIAYINEM IIare BETKY C OCHOBHOM BETKOH MPOCKTA.
BriBeiuTe Ha dKpaH NaHHBIE U3MEHEHHH (aiiiia, B KOTOPOM OBLJIO HaUOOJIBIIEEe KOJTUYESCTBO H3MCHEHUIA.

OtobpasuTte Ha SKpaHe CpaBHEHHE (aia 10 U IMOCIE BHECEHUST OJHOTO U3 U3MECHECHHM.

3aganue Ne 5. Cosnaiite peno3urapuil B cetu MHTepHeT. Y gannuTte co3qaHHBINA NMPOEKT HA CBOEM
KOMIIbIOTEPE M OOHOBUTE MPOEKT U3 peno3utopusi. BHecure n3MeHenus B ¢ailyiax ¢ MCXOAHBIMH KOJaMU
U COXpaHHUTE M3MEHEeHHs B peno3utopuu. OOHOBHUTE (ailsibl ¢ UCXOAHBIMH KOJAMU W3 PETO3UTOPHSL.
Baecutre m3MeHeHus B ¢aillax ¢ MCXOJHBIMM KOJaMHM TakUM 00pa3oM, 4ToObl y JBYX YYaCTHHKOB
MIPOEKTan3MEeHEHUAObITMBOAHOMUTOMKEDaie. [lonbITaliTeCbCOXPaHUTEU3MEHEHUABPETIO3UTOPHH.
Ycrpanure oOHapyXeHHble KOHGUIMKTHI Bepcuil. IIOBTOPHO COXpaHUTE H3MEHEHHUS B PEHO3UTOPHUH.

Co3znaiite OTACNBbHYIO BETKY NpoekTa. BHecuTe n3MeHenus B (haliiibl ¢ HCXOTHBIMU KOJIaMHU.

3aganue Ne 6. Opopmure oTyerT.

IMMPAKTUYECKAS PABOTA Ne 25
IMPOEKTUPOBAHME U PASPABOTKA MHTEP®EWCATIOJIB30OBATEJISI
Ienu: nonyyeHne HaBBIKOB MIPOEKTUPOBAHUSA U Pa3pabOTKH HHTepdeiica Moab30BaTeNsl.

dopMma oTyera:

—BBIIIOJIHUTH 3aJaHHUCEC,

—TI0Ka3aTh MIPENOJaBaTelo;

—OTBETUTb Ha BOIIPOCHI MIpenoaBaTes.
Bpems BbInosiHeHus: 2 4

Teopernyeckue BOPOCHI

[TonsiTve MosIb30BaTENBLCKOTO UHTEPdEiica.

Buniet monb3oBaTenbCKuX HHTEPGEHCOB.

OCHOBHBIE 3JI€MEHTHI IT0JIb30BaTEIBLCKOTO I/IHTep(beﬁca.

TpeboBanust kK pa3pabOTKe MM0JI30BATEILCKOT0 UHTEpPeEiica.

3apanme Ne 1. Hactpouts cpeny paspabortku VisualStudio. Coznate npunoxenue ans Windows,
KOTOpO€ HMHTHPYET HWIPOBOH aBTOMAT CO «CYACTIIMBBIMK» dYHciamu. [IporpaMma 1oDKHA HMMEThH

cnenyromumid naTepdetic (pucyHok 16).

[Ipn Haxkatum Ha KHONKY «KpyTHUTB» OJKHBI T€HEPUPOBATHCS TPHU CiaydalHbIX uuciaa ot 0 1o 9.
Ecam xotst ObI OHO W3 HUX paBHO ceMH, Ha (opme MOJDKHBI MOSBIATHCS HAAMUCh «CUacTiauBas
ceMepka» H KapTHHKa C HM300paKEHUEM  4YelOBeKa, IUIATSAIIET0 UIPOKY JCHBCU  IMPHU
Beiurpeitie. [ IpuHakatun Ha KHOMKE «BBIXOM» TporpaMma JOJDKHA 3aBepmiath paboTy. Pemienue

COXPAHUTH MO UMCHEM



«HUrpay. Co3aate UCTIONHAEMBIN (a1 IPUIIOKEHHS.

Bbwon |

CyactnmBas
ceMepka

Pucynok 16



3aganme Ne 2. J[o6aBUTh B CcO31aHHYIO (hOopMy METKy M OpraHu30BaTh OTOOpa)keHHE Ha Hei

MIPOLIEHTA BBIUIPHIIIEH IO OTHOUIEHUIO K OOIIEMY YHUCITY HaXaTuil Ha KHONKY «KpyTUTh.

3aganme Ne 3. JloGaButh B mporpammy omepatop Randomize anst Toro, ytoObl mporpaMma mnpu

KaXXZI0M 3aIlyCKE BblJJaBajia HOBYIO ITOCJIEA0OBATCIIBHOCTD CHy‘I&ﬁHHX YHUCCJI.

3aganue Ne 4. Cosnate npunoxenue ans Windows «lIpomaxku OH-maifH», KOTOPOE TO3BOJSET
BBIOpATh ISl 3aKa3a KOMIIBIOTEP, OPHUCHYIO TEXHUKY U MepudepuiiHble yCTPOWCTBa C BHIBOJIOM B opMy
n300pakeHusl BHIOPAHHOTO OOOPYZOBaHMS, yKa3aTh CIIOCOO OIUIATHI M IKENAEMYIO0 JaTy ITOCTaBKH.
Bosmoxnble crocoObl omnatel: pyomnu, noyutapel CHIA, anrnwmiickue ¢yntel. [Ipu BeIOOpe cmocoba
OIINIaThl AOJIXKHO ITIOABJIATBCSA €0 CHMBOJIHNYECKOE I/I306pa)KeHI/Ie. HOJ’IBSOB&TGJ’IB, BLI6paB TOBAphbI JIdA

3aKa3a, BBOJUT Ha3BaHuEe GUpPMBL. Pexomenayemblii nHTEpdelic mpuiokeHus puBeieH Ha pucyHke 17.

5= Toasmw cnnaiv ST ol i
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O6opymyitre Bam odme DAD ThanAnzs” 1 cbespans 2013r, [EH~
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Pemenune coxpanuts noa umeHem «lIpogaxkm». Co3nath UCTIOMHAEMBIN (aiiil MPUIT0KESHHUS.

3aganue Ne 5. J[oGaBuTh B crmucok opucHOW TexHukH «M®DVY» u 100aBUTH elle OIUH OOBEKT

PictureBox ans oroOpaxenus pucyHka M®PY. CooTBeTCTBYIOUIMM 00pa3oM HM3MEHHUTH MPOrpaMMHBIH
KOZ.

3ananue Ne 6. J1o6aBuTh B cCriocoObI Or1aThl «Hek».



ITPAKTHYECKAS PABOTA Ne 26
PEAJIM3ALIUA AJITOPUTMOB OBPABOTKH YU CJIOBBIX TAHHBIX. OTJIAJKA
IMPHUJIOKEHU A
Lesn: monydyeHHEe HaABBIKOB peau3allid aJrOPUTMOB OOPaOOTKM YHCIOBBIX JAHHBIX, OTJIAJKH
MPUITOKEHUM.
dopma oryera:
—BBIIIOJIHUTH 33JaHUE;
—TI0Ka3aTh MIPENOAABATEIIIO;

—OTBETHUTb Ha BOIIPOCHI MIpernoaBaTels.
Bpems BbinosiHeHus: 2 4

Teopernueckue BOPOCHI

ONEeMEHTHI YIIpaBJICHUSA, UCITIOJIB3YCMBIC IJIA O6pa6OTKI/I YHUCJIIOBBIXIaHHBIX.

3ananne Ne 1. Pazpabotate mpwioxenue Windows, KOTopoe IO 3aJaHHBIM 3HAYEHHUSM: IIEHBI
MOKYNKH, CYMMBI TI€PBOHAYAIBHOTO IUIATEXKa, TOJOBOM TMPOIEHTHOW CTaBKM M CpPOKa KpeauTa
paccUMTHIBACT pa3Mep €KEMECSIUHBIX BBITUIAT MO KPEIUTY, & TAKXKE CTPOUT CXEMY IUIATEKEH 3a KaXIbIi
niepuo] (Mecsil) ¢ pa3ielCHHEeM Ha OCHOBHBIC TUIATS)KHM M TUIATEXKH IO TPOICHTaM. PaccuuTarh Takxke
CyMMYy BCEX OCHOBHBIX IUIaTeXei (AJi1 KOHTPOINS) M CyMMYy IUIaTeXel Mo MpoleHTaMm (pa3Mep

nepernaTsl). Pexkomenryemblit mHTEpGeic NpuaoKeHus oKa3aH Ha pucyHkelS.
Pemenue coxpanuts noa uMeHeM «llimarexu 1o Kpeaury».
3aganue Ne 2. BHecute m3MeHeHUs B NMPOTPAMMHBIN KOJ Tak, 4TOObI B CXeMe IuiaTexeid B 4-oMm

CTOJ'I6I.[C OTO6pa)KaJIaCL 061113.5{ CyMMa IlIaTEXKa 3a KaKObIH Iepuoa.

3aganue Ne 3. BHecute n3MeHeHus B (GopMy U IPOTpaMMHBINA KOJ| TaK, YTOOBI MJIATEXU 110 KPEAUTY

OCYHICCTBJIAINUCH HE CIKEMCCAYHO, a4 CIKCKBAPTAJILHO.

3ananue Ne 4. [IpeagycMoTpuTe BO3MOKHOCTH IEPECMOTPA CXEMBI IIJIATEKENW HA OCTABIIUECS
MIEPHO/IBI, €CIIM B HEKOTOPBIH NIEPUO/ BHECEH TUTaTeX OoJbie TpedyeMoit cyMMBbl. PaccMoTpeTh Takyro
CXeMy TOoralleHusi, Ipyu KOTOPOW HEe YMEHBIIAeTCS CPOK MOTallIeHUs KPeIuTa, a YMEHbBIIIAeTCsl CyMMa

NEPUOANYCCKOro IIaTekKa B IMOCICAYIONUX IIE€proaax.

[ i
s o oy S e

ena moscymEar 300000
TMepsomauammii rnates 45000
Cpox (ae1) 3
' MponesTsas crasxka (2s) 16
Beraemms Tocrpomrs
eREMECT ML B965.04 cxemy
TERATER TUTaTEmei

Mepon Ocroarod nnatex Mnatexno % i
1 5565.04 3400.00 =
2 5639.24 3325.80
3 571443 1250.61
4 5790.63 317442
5 5867.83 W97.21
6 5346.07 3018.97
7 6025.35 293969
8 €105.69 2859.35

Pucynox 18



INPAKTUYECKAS PABOTA Ne 27
PEAJIM3ZALUA AJITOPUTMOB IIOUCKA. OTJAAKA ITPUJIIOKEHUSA
Ienn: moxydyeHne HaBBIKOB peaInu3aliy AITOPUTMOB ITOMCKA JAHHBIX, OTIAIKH TPUIIOKEHUN.

dopMma oTyera:

—BBIIIOJIHUTH 3aJaHHUC,

—TI0Ka3aTh MpernojaBaTelo;

—OTBCTUTH HA BOIIPOCHI IMMPLCIIOaBaTCIIA.
Bpemsi BbInoJIHeHUs: 2 4

Teopernyeckne BONpochl
AJNTrOpUTMBI IIOKCKA B TEKCTE.

AJ'IFOpI/ITMBI IIOKMCKa B MaCCHBax.

3aganue Ne 1. Hanucats mporpammy «Pe3ynbTaTel ceccum», KOTopasi Il BHIOpaHHOM U3 CIMCKa

TpYHIIbI 3allpallinBaCcT BBOJA:— CIIMCKA I'PpYIIIbI;— KOJIMYCCTBA U Ha3BaHUM npeaAMETOB, IOKOTOPBIM

JaHHas rpyInia caaBajia 9K3aMEHBI B IIOCIICAHIOKO CECCHUIO, — OLICHOK CTYACHTOB I10 ITPECAMETAM.

IIporpamma 0JKHA TakKe:

— oToOpaXkaTh pe3yJIbTaThl CECCUU IO JAHHOWIPYIIIE;

— BBIYUCIIATH KAU€CTBO 3HAHUH (IIPOLIEHT CTYIEHTOB, YCIEBAIOIUX HA «XOPOIIO» UKOTIUUHON);

— BBIYUCIIATH MPOLIEHT YCIIEBAEMOCTH B IpyIIe (MPOLEHT CTYIEHTOB, CAABIINXCECCHIO);

— ONPEIECIATh KOIMYECTBO CTYIEHTOB, YCICBAIOUINX HAKOTIMYHOY.

Bbrunciienne kadectBa 3HaHUM, NMPOLEHTA YCHEBAEMOCTH M KOJIMYECTBA OTJIMYHUKOB O(OPMHUTH B
BHUJIE COOTBETCTBYIOIIMX Tmpoueayp — ¢ysknuil. Ilo wuroram ceccum nomkHa OBITH paccUUTaHa
cruneHausa. Pasmepbl MUHUMaabHOM M IMOBBILIEHHOM CTUIICHAWM BBOASATCS C  KJIIABUATYPBL.

MI/IHI/IMaHBHYIO CTUIICHAUIO ITOJTY4Yar0T CTYACHTEI, CAaBIINE CECCHUIO HAa «XOPOLIO» UKOTIUIHO.

B nporpamme momkHBI ObITH co3nanbl 3 (opmbl: ThnaBHas (Gopma «PesynbraThl ceccum U pacder
CTUIICHANW», popMa JUIsi OTOOpaKEHHUS Pe3yIbTaToB ceccuu U popma «Pasmep crunenaumy» (pucynku 19, 20,
21,22, 23,24, 25, 26).

[ TE——— b
45! Pesy/bTaTs CECCMN W PACUET STANEHAMK = E@ﬂ

INpynna -

| Beon cnmcka rpynne

1 | Beon cnvucka npenmMeToB

| Beon oueHOK CTYOEHTOB

I MNoxkazaTe pezynsTaTe CeccHM

| Paccuntath CTHNEHOMD

Pucynox 19



Pucynoxk 20

= E el
Ipynna nmun-111
Ne Pamumnn .0, Moropan Mugpopma tues MNpasoesensrme .
1 ¥aanoe VB 5 5 5
2 KwmBC. 4 4 4
3 Metpo=B 0 4 3 2
!4 SmAn 3 4 4
5 MaxPT. 5 B 4

KaqecTon asanai B rpynne costasnner. 60%
MpousHT yoneeaeMocTy & rpynne cocTaenAsT 508

YENepanT 10Nk Wa oTnuo. 20%

oK |

MHHWMaNEHAR CTHNEHONA 1200

MosmiveHHan cTunenas 2000

[ Paccumrars crunenmme. |

Mpynne MAre-111

M= Famunua L0, Paamep cTHneHam -
1 WeaHos MB. 2500

2 KumB.C. 1200

3 MNetpos B 1]

4 AmAN 0

5 MaxPr. 1200

BeegiTe KOMAYECTS0 CTYASHTOS MOYTINGI
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3aganue Ne 2. Hanumcare nporpammel, WUIIOCTPUPYIOIIME INPUMEHEHHE METOAOB JIMHEHHOIO

IIOMCKa, ITOMCKa ACIICHUCM II0II0JIaM, a TAKXKE Pa3JIMYHbIC METOAbl COPTHUPOBKHU MAaCCUBOB.

IMNPAKTUYECKAS PABOTA Ne 28

PEAJINBALIAS OBPABOTKHU TABJIMYHBIX JJAHHBIX. OTJIAJIKA ITPUJIOKEHU ST
Ieab: nonyvyeHre HaBBIKOB 00paOOTKH TaOIMYHBIX JaHHBIX, OTIAJIKH MPHIOKESHUH.

dopma oryera:

—BBIIIOJIHUTH 33JaHHUE;

—II0Ka3aTh [IPENOJaBaTelllo;

—OTBETUTH Ha BOIIPOCHI IIPETIOAABATENIS.
Bpemst BoinosiHenus: 2 4



Teopernueckue BOPOCH
O06paboTKa TaOJIMYHBIX TAHHBIX B MPUI0KCHHSIX.
3aganue Ne 1. OpranuzoBaTh pa®oTy ¢ 6a30i naHHBIX CTyIEHTbI, KOTOpPasi XpaHUTHCS B TEKCTOBOM
¢aiine. [Ipu Beibope B ciricke ComboBox onpenenenHoii rpymibl Ha popme CIUCKH TPYIIIT OTOOPA3UT B

cetke nanHbix DataGridView Tosbko amMuinu CTyJIEHTOB JaHHOU rpymmbl. Pekomenmyemblii mHTEpdeiic

MPUIIOKEHUsT U300paXKeH Ha pUCyHKe 27.

3apanme Ne 2. Co3zmath 3ampoc, KOTOpblil Oyaer oTOupath U3 6a3bl gaHHBIX CTyaeHTsl (paMuiuu
CTYZICHTOB 3aJaHHOTO Kypca, 3alHChiBaTh WX BMECTE€ C Ha3BaHWEM TPYMIBI BO BPEMEHHBIN (aiin

CrynentsiBpem u otoOpaxars Ha hopMme ¢ momoInkto sementa DataGridView.

Mpynna: Cryaenmoil pynns

BriSop rpynne numa1 -

Hoeas Pamunua N0, | | 3anucars
[ KoaCryaesima PamnusiO Tovona B
| . 2| [ ynTC121
i 16 Muporoe AC. YUTC121
17 Ko B.O YUTC13

18 |Hexpacosa D.0. | YMTCT31
19 ey TP, |YWTCI3] i
; n

| Penaxuposarts | Comarmrs

Pucynoxk 27

HNPAKTHYECKAS PABOTA Ne 29
PA3PABOTKA 1 OTJIAJIKA TEHEPATOPA CJYYAHHBIX CUMBOJIOB
Llesib: moy4eHre HaBBIKOB Pa3pabOTKH M OTIA/IKU T€HEpaTopa CIyYaiHbIX CHMBOJIOB.

dopma oTryera:

—BBIIIOJIHUTH 33JJaHUE;

—TI0Ka3aTh MIPETOJaBaTEeIIIO;

—OTBETUTH HA BOIIPOCHI IIPENIOAABATEII.
Bpems BeInosiHeHus: 2 4

TeOpeTI/I‘leCKI/IC BOIIPOCHI
ITonsTue reHeparopa CHy‘IﬂﬁHBIX CHMBOJIOB.

VYnpasieHne reHepaTopoM ClIydailHbIX CUMBOJIOB.

3ananme Ne 1. PazpaGoraTh reHepaTop CaydalHbIX YUCEI.

CrnyuaiiHble yncia B si3bIke nporpammupoBanusi C++ MoryT ObITh creHepupoBanbl pyHKIuei rand()

u3 cragaapTHoi oubnuoreku C++. Oynkuuarand() renepupyerdrcia B auanazone ot 0 1o

RAND MAX. RAND MAX — 310 KOHCTaHTa, omnpeaenéHHas B OuOmmoreke <cstdlib>. s MVS
RAND MAX = 32767, HO OHO MOKET OBITh U OOJIBIIIE, B 3aBUCUMOCTH OT KOMIWIsiTopa. Huke mokazana

MpocTasi mporpaMMKa, UCTIOIb3YIOIIas FTeHepaTop ciy4aiHbIX yucenrand():



#include "stdafx.h"
#include<iostream>u

singnamespacestd,
int main(intargc, char® argv[])

{

cout<< "RAND MAX =" <<RAND MAX <<endl; // koHCTaHTa, XpaHsIas MaKCUMaJIbHBIN TpeIes

13 UHTEPBAJIa CIIy4alHbIX YUCEN

cout<< "random number =" << rand() <<endl; // 3amyckrenepaTopaciIy4aiHbIXuYHuCEeT

system("pause");

return 0;

}

MaxkcuMmanbHOe ciaydailHOE€ 4YuciIo B npuMepe — 3To 32767. 3adacTyro, HaM HE HY)KEH TaKOW
oonpiioi muanazon umcen or 0 mo RAND MAX. Hampumep, B urpe «Hamepctkm» HeEoOXoaumo
OTrajaTh, IOJ KakUM U3 TPEX HANEPCTKOB CHPATAH LIAPUK, TO €CTh I€HEpalMs 4YUCel JOJDKHA
BBITNIOJHATBCS B Ipefene oT 1 no 3-x. bpocas MOHETY, MOXET BO3HUKHYTbh TOJIBKO JIBa Cilydasl, KOTza
MOHETa yHnai€T «OpJIOM» WU «PELIKOi» BBEpX, HYKHbIN MHTEpBal — OT 1 10 2. Bo3HukaeT noTpeOHOCTh
B MacHITaOMpPOBAHWU WHTEpBAJa I'e€HEpalMU CIy4dalHbIX yuced. JIs Toro 4rodbl MmacmTaOupoBaTh

HUHTEPBAJI TrCHEPAINU YHMCCIT HY>KHO BOCIIOJIbB30BaThCA, onepauneﬁ HaXO0XICHUS OCTaTKa OT }IGJ'IGHI/ISI«%»Z

// mpuMep MacIITaOupoBaHMs JUara3oHa reHepalny CIydyailHbIX YHCce

rand() % 3 +1 // nnanazon paBeH ot 1 10 3 BKIIOYUTEIHHO

Uucno 3 sBiseTcss MacmrabupyeMbiM KoddduimeHTroM. To ecTh, Kakoe Obl HE BBIJAT YHCIO
rerHepaTop ciydaiHeix uncen rand() 3amuck rand() % 3 B UTOre BBIIACT YUCIO U3 auamna3zoHa oT 0 mo 2.
JIJ1s TOrO 94TOOBI CMECTUTH JTMATIA30H, MBI MPUOABIIIEM €IMHUILY, TOTJIa TUANa30H U3MEHUTCS HA TaKOH —

oT 1 10 3 BKIIOUUTENLHO.

3apanue Ne 2. PazpaboTraTh nmporpaMMy, UCTIONB3YIONIYIO MAacIITaAOUPYEMbI TEHEPATOP CITyYaitHBIX

yrcen. Huke nmokasaH Ko mporpaMMbl, KOTOpast HECKOJIBKO pa3 3amyckaeT GpyHkiuro rand().

// rand_ost.cpp: onpenenser TOYKy BXOa JUIsl KOHCOJIBHOTO MPUIIOKEHUSI.

#include "stdafx.h"
#include <iostream>

using namespace std;

int main(intarge, char® argv[])

{

cout<< "I-random number =" << 1 + rand() % 3 <<endl; // mepBbIii 3ammyck reHepaTopa CIy4alHbIX

YHCCJI

cout<< "2-random number =" <<'1 + rand() % 3 <<endl; // BTopoii 3amyck reHepaTopa ciry4aiHbIX

YHCCJI

cout<< "3-random number =" << 1 + rand() % 3 <<endl; // TpeTuii 3amyck reHeparopa ciydaiHbIX

YHCCJI



cout<< "4-random number =" << 1 + rand() % 3 <<endl; // ueTBEPTBHIi1 3amycK reHepaTOpa CIy4alHBIX YUCET
cout<< "5-random number =" << 1 + rand() % 3 <<endl; // mATHI} 3amycK reHepaTopa ciIy4aifHbIX YHCEI
cout<< "6-random number =" << 1 + rand() % 3 <<endl; // mecToii 3amyck reHeparopa ciIy4aiiHbIX YHCEI
cout<< "7-random number =" << 1 + rand() % 3 <<endl; / ceapMoii 3amycK reHepaTopa CIy4aiHbIX YHCEI
cout<< "8-random number =" << 1 + rand() % 3 <<endl; // BocbMOi1 3aIryck reHepaTopa CiIy4yaiHbIX YUCET

system("pause");

return 0;



[Tpu MOBTOPHOM 3aIycKe MpOrpaMMBbl, IeYaTaIoTCs Te ke camble uncia. CyTh B TOM, YTO (PYHKIUS
rand() oIMH pa3 reHepupyeT CilydyailHble Yncia, a MpH MOCIEAYIOIMX 3allyCKax MpOorpaMMbl BCETO JIUIIb
oTtoOpakaeT CreHepupOBaHHBIC TIEPBHIN pa3 uncna. Takas ocoOeHHOCTh GyHKIMH rand() Hy»KHa IJIs TOTO,
9TOOBI MOXKHO OBIJIO TPaBWIIBHO OTJIAAWTH pa3padaTeiBaeMyro mporpammy. [Ipu oTiiagke mporpammel,
BHECS] KaKHe-TO M3MEHEHUs, HeOOXOAMMO YJOCTOBEPHUTHCS, UYTO MpOorpaMma cpadaThIBAaeT MPAaBHIBHO, a
3TO BO3MOXKHO, €CITM BXOJHBIC JTaHHBIE OCTAJHCh T€ €, TO €CTh CreHepupoBaHHbIC uucia. Korma
IporpamMMa yCIelHO OTJIaXKeHa, HYXKHO, YTOOBI TIPU Ka)/I0M BBIIIOJIHEHHH NPOTPaMMbl T€HEPHUPOBATUCH
cirydaitHpie gucina. s 3Toro Hy»KHO BOCIIONB30BaThesl pyHKIMeH srand() U3 craHAapTHON OMOIHOTEKH
C++. @dynkuusa srand() TOTYYHMB eI MMOJIOKUTENBHBIA apryMeHT Tuna unsigned uian unsignedint (6e3
3HAKOBOE I1€JI0€) BBIMOJIHSACT PAHOMHU3AINIO, TAKIM 00pa3oM, 4TOOBI IPU KaXKAOM 3aITyCKe MpOTPaMMBI

¢ynkuus srand() reHepupoBaina ciydaiinble ynucia. [Iporpamma, ncnoss3yromas ¢yHkuuto srand() st
paHIOMU3ALUHU TeHepaTopa cirydaifHbIx yrcen rand():

// srand.cpp: onpenensieT TOUKy BXOAa JiJIsi KOHCOJIBHOTO MPUIIOKECHHUS.

#include "stdafx.h"

#include <iostream>

using namespace std;

int main(intarge, char® argv[])

{

unsigned rand_value = 11;

srand(rand_value); //

paHIOMHU3aLusATeHepaTopaciyyaitupixurcenacout<< "rand value ="

<<rand_value<<endl;

cout<< "l-random number =" << 1 + rand() % 10 <<endl; // nepBslii 3ammyckreHepaTopa

CﬂyqaﬁHBIX YHUCCJI

cout<< "2-random number =" <<1 + rand() % 10 <<endl; // BTOpOI1 3amyck reHepaTopa cIy4aiHbIX

YHCCJI

system("pause");

return 0;

}



3apanue Ne 3. Pazpaborath 0000MEHHBIN MPUMEP HUCIIOIH30BAHUS aBTOMAaTHUECKOT0 TeHepaTopa CiIydaiHbIX
gucen ¢ Macmrabupoanuem. [Ipumep pabOTH TPOTPaMMBL:

// srand_time.cpp: onpeaensieT TOUKy BX0/1a JUIsl KOHCOJIBHOTO MPUIIOKEHUS.

#include "stdafx.h"

#include <iostream>

#include <ctime>

using namespace std;

int main(intargc, char* argv[])

{

srand( time( 0 ) ); /l

aBTOMaTHUecKaspanaomuzanusicout<< "rand value
=" << 1+ rand() % 10 <<endl; system("pause");

return 0;
§

Tenepsb npu Kaxka0M cpabaTbIBaHUM NIPOrpaMMbl Oy1yT FeHEPUPOBATHCS COBEPLIEHHO CIyYaiHble
yucia B uHTepBajie ot 1 10 10, BKIOYUTETBHO.

3ananue Ne 4. PazpaboraTh reHepaTop ciry4aiiHbIX cuMBOJIOB. ChopMupoBaTh CIydaiiHyIo
CHMBOJIBHYIO TTOCJIE/IOBATEIILHOCTb.

INPAKTUYECKASA PABOTA Ne 30
HUHTEI'PALIUA MOAYJISA B UHOOPMALIMOHHYIO CUCTEMY

Ieanb: momyyeHne HABBIKOB MHTETPALUN MOyJIel B MHQOPMALMOHHYIO CUCTEMY.

dopMma oTyera:

—BBIIIOJIHUTH 3aJaHUCEC,

—II0Ka3aTh [IPENOJaBaTelllo;

—OTBETUTb Ha BOIIPOCHI MIpeNoaBaTelis.
Bpemst BpinosiHenus: 2 4

TeopernyecKkueBonpochI

[Tonarue monyns.

YrpasneHue MOLYJISIMH.

3aoanue Ne 1. Cozgate (aiin, copepkaliuii cBeJeHUsi 0 chade cryneHTamu ceccud. CTpyKTypa 3alucH: MHAEKC
IpyMITbl, GaMuIIns CTyIEHTa C €r0 HHUIIMATaMH, OIICHKH 110 YeThIPEM SK3aMEeHaM U ISITH 3a4eTaM («3» O03HadaeT 3a4er,

«H» — He3a4eT). JK3aMEeHBI U 3a4eThl HyMepoBath nmudpamu. KonmaecTBo 3ammceii B daiiie He MeHee IBaIIATH.
[pu pa3paboTke MPHIOKEHMS UCIIOIB30BATh CTAHAAPTHRIE MOIYIIH.

3aoanue Ne 2. Pazpabotath  mporpaMMy, — HHTETPHPYIOIIYIO MOAYNIH W3  TPHIOKEHUS,
pa3paboTaHHOTO B paMKax 3a1aHust Nel, BRIBOSIIYIO CIIEAYONTYIOMH(OPMAIIHIO:

- q)aMI/IHI/II/I HCYCIICBAOIINX CTYACHTOB C YKa3aHMEM HMHACKCOB I'PYIIIT U BUAA3AJOJZKCHHOCTH

- CbaMI/IJ'H/II/I CTYACHTOB, CAABIIUX BCC 3a4YCThI U MMOJYUUBIINMC HA 3K3aMCHAX YCTBCPKU HUITATCPKHU,



— cpeHmiA 0aj, MOJyYEeHHBIN KaKIBIMCTYICHTOM.



IMPAKTUYECKAS PABOTA Ne31

PA3PABOTKA IIPUJIOXKEHUWMH JIJISI MOJAEJUPOBAHUSA ITPOIIECCOB
U ABJIEHUM. OTJAJKA IPUJIOKEHUSA

Henb: momydeHne HaBBIKOB Pa3paOOTKH W OTIIAIKN MPHUIOKESHUN IS MOJEIIMPOBAHUS TIPOIIECCOB U SBJICHHIA.

®opma oTuera:

—BBIIIOJIHUTH 3aaHHUC,

—T0Ka3aTh MPENoIaBaTelo;

—OTBETUTH HA BOMPOCHI MIPENOIaBaTEII.
Bpemsi BbInoJiHeHUs: 2 4

TeopeTnyeckneBoNnpochl
IonsTie Moaemu.
MoaenupoBaHue MPOLIECCOB U SIBIICHUM.
TexHOMOTHY MOAETUPOBAHUS TPOIIECCOB U SIBICHUHN B MPUIIOKEHHUSX.

3aoanue Ne 1. Pazpabortarh (QHU3MKO-MaTEeMaTHUECKYI0 MOJEIb CHCTEMBl NpH COOOAHOM TaJeHUN

(mzngeckoro Tena, OPOIMIEHHOrO ¢ BBICOTH h m mamaromiero cBoOoAHO B TedeHue t BpemeHH. IIpu moctpoeHnn

MOZCIIN NPUHATH CICAYIOINE THIIOTC3bI:

1) majieHre MPOUCXOINUT B BaKyyMe (TO ecTh KOA((OUIIMEHT COMTPOTUBIICHHS BO3/IyXa PABEHHYJIIO);
2) BeTpaHeT;

3) macca TelaHeu3MEeHHa,

4) Teno ABMKETCS ¢ OMUHAKOBBIM ITOCTOSIHHBIM YCKOPEHHUEM g B JIFOOOUTOUKE.

CrnoBo "mMozens" (y1aT. modelium) o3Havaet "Mepa", "croco0", ""CXOACTBO C KAaKOW-TO BEIbIO".

[Ipobnema MomenMpoBaHUsS COCTOUT W3 TPEX B3aWMOCBS3AHHBIX 3a7[a4: IMOCTPOSCHHWE HOBOM (ajamTarivst
W3BECTHOM) MOJENH; HCCIIeoBaHNE Mojaenu (pa3paboTka METoma HWCCIECMOBAHUS IIIM aganTarus, MpUMEHEHUE
M3BECTHOTO); UCTIOIh30BaHNE (HA IPAKTUKE WM TSOPETHUCCKHU ) MOJICIIH.

Cxema mocTpoeHuss Moaenu M cuctemMbl S ¢ BXOAHBIMH CHUTHaTaMH X W BBIXOJHBIMH CHTHajJaMu Y

n300pakeHa Ha pUCYHKe 28.

~G

Y b}

Hecaeoveawa ciicimexa 8§ Mooeas A

Pucynox 28

Ecin Ha BXx0o1 M moCTynaroT CUrHaJIbI U3 X M Ha BXOJE MOSIBJITIOTCS CUTHANBI U3 Y, TO 3aJ]aH 3aKOH, MpaBuiio f

(hyHKITIOHUPOBAHUS MOJIEITH, CUCTEMEI.

Knaccudukanuio Moaesnei IpoBOAAT IO Pa3InYHBIM KPUTEPHUSIM.

Mopuens — cTaTu4ecKasi, €CJIM CPEIN MapaMeTPOB OTUCAHMS MOJICIM HET (SIBHO) BPEMEHHOTO MapaMeTpa.

Monenp — TuHAMHYECKas, €CITH CPely TapaMeTPOB MOETH SIBHO BBIJICIICH BPEMEHHOW MapaMeTp.



MO,Z[GJ'II) — AUCKPETHAsA, €CJIN OIMUCBIBACT IOBCACHNUC OpUTHHAJIA JIUIIb JUCKPCTHO, HAITPUMED, B JTUCKPCTHLIC

MOMEHTBI BpEMEHH (17151 TMHAMHYECKON MOJIETH).

Mogens — HETIPEPbIBHAA, €CJIM OIIMCBHIBACT OBCACHUC OPUTMHAIa HA BCEM ITPOMEKYTKE BPEMECHU.

MO,Z[GJ'H: — ACTCPMUHUPOBAHHAA, €CJIN IJIA Ka)K,HOﬁ ,E[OHyCTHMOﬁ COBOKYITHOCTHU BXOAHBIX MapaMCTpPOB OHa
MO3BOJISIET ONPEACTIATH OAHO3HAYHO Ha6op BBIXOJIHBIX ITIapaM€TpOB;, B IIPOTHUBHOM CcCiydya€ — MOJCIIb

HEACTEPMUHUPOBAHHAA, CTOXaCTUYCCKad (BepOHTHOCTHaH).

MO,Z[GJ'H: - (byHKL[I/IOHaJ'IBHaﬂ, €CJI Ipe€acTaBuMa CHCTEMOH (byHK]_II/IOHaJ'II:HI:IX COOTHOIIICHUH (HaHpI/IMep,

ypaBHEHU).

MO,I[GJ'IB — TEOPETUKO-MHOKECTBCHHA, €ClJin  npeacTtaBUMa HEKOTOPBIMU MHOXCCTBaMH u

OTHOIICHUAMU UX U UXDJICMCHTOB.

Mopgenp — JOrMYecKas, €cild TMpeAcTaBuUMa  OpeauKaTaMH,  JIOTHYeCKHMH  (QYHKIHAMHA |

OTHOIICHUAMMU.

MO,I[GJ'H: - I/IH(l)OpMaLII/IOHHO-HOFI/I‘IeCKaH, €CJId OHa MpecICTaBuMa I/IH(l)OpMaLII/Iefl O COCTaBHBIX 3JICMCHTAX,

moaAMOoACIAX, a TAKKE JIOTUHYCCKMMU OTHOMICHUAMMA MCXKIAY HUMU.

MO,I[GJ'IB — UT'poOBasi, €CJIM OHA ONHUCHIBACT, PCATN3YET HEKOTOPYIO UT'POBYIO CUTYaAllUIO MEXKAY DJIEMECHTaAMU

(oObexTamMu M CyObEKTaMH UTPHI).

Mopens — anropuTMHYECKas, €CIM OHa OINMMCaHa HEKOTOPHIM aJTOPUTMOM I KOMIUIEKCOM aJITOPUTMOB,
OTIpE/ICTISIONNM €€ (PYHKIIMOHHPOBAaHWE, pa3BUTHE. BBeleHHEe Takoro, Ha TMEPBBIN B3I, HEMPHUBBIYHOTO THIIA
Mojieneil  (ACHCTBUTENIEHO, KaKETCs, 4YTO Jr00as MOJENh MOXET OBITh TPEACTaBICHA alrOpPUTMOM ee
WCCTICOBAHNS), HA HAIl B3TJISAJ, BIIOJHE OOOCHOBAaHO, TaK KaK HE BCE MOJEIHW MOTYT OBITh HCCIICIOBAHBI WU

PCAIN30BaAHBIAJITOPUTMUYICCKH.

Mogens — rpadoBasi, ecu OHa MpeacTaBuMa rpadoM (OTHOIIEHHUSMH BEPILUH U COSTUHSIONINX UX pedep) uin

rpadaMu ¥ OTHOIICHUSIMHU MEXIY HUMH.
Mogens — uepapxudeckas (IpeBOBUAHAS), €CIIM OHA IPEACTaBUMA HEPAXUUECKON CTPYKTYpOil (ZepeBom).

Mogenb — S3bIKOBasi, JIMHTBUCTHYECKAs, €CJIM OHA MPEJCTaBIeHa HEKOTOPHIM JIMHTBUCTUUYECKUM OOBEKTOM,
(dhopManM30BaHHON S3BIKOBOM CHUCTEMOW WIIM CTPYKTypoil. WMHornma Takue Moneny Has3bIBalOT BepOabHBIMH,

CHHTAaKCUYCCKNMHU U T.II.

MO,I[GJ'IB — BU3YaJlbHas, €CJIM OHA IMO3BOJIACT BU3YaJIU3UPOBATE OTHOIICHUSA U CBA3U MOHGHpreMOﬁ CUCTCMBI,

0COOEHHO B TMHAMHUKE.
MoJienb — HaTypHasi, €CJIM OHa €CTh MaTepHUalbHasl KOIUS OpUTHHAIA.

MO,I[QJ'IB — IeOMETpHYCCKasA, €CJIM OHa MNpCACTaBUMa IcOMETPUYCCKUMU O6pa3aMI/I U OTHOLICHHUAMH MCKIY

HUMH.

MOI[CJIB — UMUTAlMOHHAA, €CJIM OHa IMOCTPOCHA MJIsA UCIIbITaHUA WM U3YUCHH, IIPOUTPbIBAHUA BO3MOKHBIX

IMyTeW pa3BUTHA W TIOBEJCHHUA 00BEKTA ITyTeM BapbHUPOBAHHS HEKOTOPHIX I BCEX IMapaMeTPOB MOIEIIH.

3aoanue Ne 2. PazpaboraTh cTatWyeckas MOJETb ABIKEHHUS Tela 1O HAKIOHHOM muiockoctd F = am.
Junamuyeckas mozens Tumna 3akoHa Herorona: F(t) = a(t)m(t) wimm, eme 6onee Touno u srydrie, F(t)=s"(t)m(t). Ecmu
paccmarpuBath Tosbko t = 0.1, 0.2, ..., 1 (¢), To Mogens St = gt2/2 wiu uncioBas nocieaopareabHocTh SO =0, S1 =
0.01g/2, S2 = 0.04g, ..., S10 = g/2 MOXeT CITy>KHTh AUCKPETHON MOJIEIBIO IBIDKEHUS CBOOOIHO TQIAFOIIETO Tea.
Mopens S = gt2/2, 0 <t < 10 HenpepbIBHA Ha npomedcymie epemenu (0;10).

3aoanue Ne 3. PazpaboraTh MoIeNb MOMYJSAIHMU PHIO, U3 KOTOPOW B TEKYLIMH MOMEHT BPEMEHHU H3BbIMAETCS
HEKOTOPOE KOJIMYECTBO 0CO0CH (MIET JIOB phIObI). /IlnHaMKKa TakoW CHCTEMBI OMPEACISSTCS MOS0 Braa: xi + 1

=xi + axi — kxi, x0 = ¢, rae k — ko3 urueHT BpUTOBA (CKOPOCTH U3BATHSA 0c00€ei). CTOMMOCTH OTHOM TTOMMaHHOMN



pBIOBI paBHa b py0. Llens MomenupoBaHHs — MPOTHO3 NPUOBUTH NMPH 3aJaHHOM KBOTE BBUIOBA. sl 3TOW Moaenu
MO>KHO MPOBOJINTH UMHUTAIIOHHEIE BEIYUCIUTEIBHBIC SKCTIEPUMEHTHI U JlaJiee MOAU(PHUINPOBATh MOJIEITb, HAIIPHUMEP

CJIEYIONTUM 00pa3oMm.

3KCHepI/IM6HT 1. I[J'I?I 3aJaHHbIX IMapaMETpPOB a, C MU3MCHsA IIapaMeTp k, OIpeAcInTb €ro HauOoJbIIee

3Ha4YeHHE, IPYU KOTOPOM TOMYJISINS HE BEIMHPAET.

OkcnepumeHT 2. JIJis 3adaHHBIX MapaMeTpoB ¢, k HM3MEHss mapamMeTp a, ONpPEIC/IUTh €ro HauOoJIbIlee

3HAaYeHHE, IPU KOTOPOM TOMYJIISIUS BBIMUPAET.

Moaudukamus 1. YuntbiBaeM €CTECTBEHHYIO THMOeNb MOIMyJSIUU (32 CUET HEXBATKU MNHILHM, HAIPUMEpP) C

K03 PUIIMEeHTOM CMEPTHOCTH, PaBHBIM, b: xi + 1 =xi + axi — (k + b)xi, x0 =c .

Momudukamus 2. VYyuTbiBaeM 3aBHCHUMOCTh Kod(dummenta k o or x (mampumep, k = dx):

i+i

Xy =X, +Ox, —dy] . X, =¢

ITPAKTUYECKAS PABOTA Ne 32
MNPOI'PAMMMUPOBAHUE OBMEHA COOBIIEHUAMU MEXAY MOAYJISAMHA

I_Ie.J'IH: IMOJIYy4YCHUC HABBIKOB IIPOTrpaMMHUPOBAHUA obmeHa COOGHICHI/I}IMI/I MCKAY MOOYJIAMMU.

®opma oTuera:

—BBIIIOJIHUTH 3aaHHUC,

—TOKa3aTh MPENoIaBaTelio;

—OTBETUTH HA BOMPOCHI MPENOIaBaTEIIA.
Bpemsi BbInoJiHeHUs: 2 4

TeopeTnyeckneBoNnpochl

[TonsiTue u cTpykTypa coobmenus. OOMeH

COO6H.I€HI/I$IMI/I MCIKAY MOAYJISAMU.

3aoanue Ne 1. CocTaBUTh TNpOTpaMMy, IOMOTAIOUIYI0 COTpYAHMKaM ['ocynapCTBEHHONM WHCHEKIUH
oe3omacHoctn jopokHoro mewxkeHus (I'MBJIJ]) oOpaboTtaTh ciemyromiue NaHHBIE: PETUCTPAIMOHHBIA HOMEpP
aBTOMOOWJIS,, MapKa aBTOMOOWJIS, I[BET aBTOMOOWJIS, TOJ BBITyCKa, aipec Biaaeibla. [IporpamMma momkHA 1O

TpC6OBaHI/I}O IMMOJIB30BAaTEJIA BblAaBaTh CJICAYIONIUC CBCACHUA:

* aJpeca BIaebIeB aBTOMOOUIIEH 3aJaHHON MapKH, OTMPEeIeIEHHOTOIIBETa;

* BCE JIaHHBIE 00 aBTOMOOWJIE C 3a/IaHHBIM PETHCTPAIIMOHHBIMHOMEPOM;

* 6ce 0anmvie 006 aBMOMOOUNAX C U3BECIHOU YUPDPOBOLU HACMbIO Pe2UCMPAYUOHHOOHOMEDA.

3aoanue N 2. Ilporpammy, pazpaboTtannyio B 3aganuu Nel, pa3outs Ha Moxynu. Hampumep, co3gate Takue
MOJYJIH, KaK TJIaBHBINA (copepkamuii ¢pyHKuuio main()), ureHus U3 Qaiia B MacCHUB CTPYKTYp, BBIBOJ Ha 3KpaH
COZIEP>KMMOT0 MacCHBa CTPYKTYp, COPTUPOBKA JaHHBIX (TIpH HEOOXOIUMOCTH), MEHIO, (OPMHUPOBAHKE JOKYMECHTOB

WT.1I.

3aoanue Ne 3. PazpaboTaTh cXeMy MEXMOJYJIbHBIX BHI30BOB.

3aoanue N 4. TIpoaHanu3upoBaTh crocoObI Mepejadun apryMEHTOB MEXIy (QYHKUIUSIMH M [eIeCo00pa3HOCTh

KCIIOIBL30BaHMS TI00aIbHBIX JaHHBIX



INPAKTHYECKAS PABOTA Ne 33
OPITAHM3AIIUA PANJTOBOI'O BBOJA-BBIBOJA JTAHHBIX

He.]]l/[: MOJIYYUTHh HNPAKTUYCCKHUEC HABBIKU MMPOrpaMMHUPOBaHU 3a/1a4 BBOJAa-BbIBOJa C UCIIOJIB30BaAHUEM q)aﬁHOE

®opma oTuera:

—BBIIIOJIHUTH 3aaHHUC,

—TO0Ka3aTh MPENoIaBaTelo;

—OTBETUTH HA BOMPOCHI MIPENOIaBaTEIIA.
Bpemsi BbInoJiHeHUs: 2 4

Teopernyeckue cBeieHUs!

Opranuszanusi BBoaa u BbiBoAa. MaiisioBasi cucrema

Omnepanuu BBOJa/BhIBOJA B si3blke C OCYIIECTBISIOTCS Yepe3 MOTOKU. [lomok - 3TO JOTHYECKOE YC1
BBI/IAlOIIIEE U PUHUMAIOIIee HH(OPMAIIUIO.

C TIOTOKOM CBS3aHO IIOHSTHE BHYTPCHHCTO YKa3aTeCJid, KOTOpLIﬁ onpeacirsiIeT MO3ULUK0, C KOTOpOﬁ Ha
ciaeayromasa onepanudsa 4TCHUSA WA 3aIllniCH. HpI/I Ka)KHOfI onepanvu 4YTCHUA WM 3allMCU IMPOUCXOAWUT aBTOMaA
NEpEMCIICHUC YKA3aTCIIA.

B sseike C (C++) dopmar cranmapTHeIX (ail;loB BBOAA/BBIBOJA ONMMCAaH B 3arojoBouyHoM (aiine stdio.h
cTaHAapTHHIX (aitstoB BBOAa/BhIBoga aisa sizbika C (C++) mpeacraBnensl B Tabn. 7.1. B MoMeHT Hauana BBIT
nporpaMMmsl Ha s3bike C (C++) aBTOMaTHUECKH OTKPBIBaIOTCS TpH noToka: stdin, stdout, stderr.

Tabnuua 7.1
IToTroxm, onpexenasiemblie B si3bike C u C++
Wwms cranpapTHOTO (aiina Onucanue
stdaux [TocnenoBarenbHbIi BBOA/BBIBOJ
stderr BrIxX0qHO# TOTOK OIIMO0K
stdin CraHnapTHBIA BBOJ
stdout CraHnapTHBINA BBIBOJ
stdprn BoiBoa Ha puHTEp

C++ nmonnepkuBaeT BCIO CUCTEMY BBOAA/BhIBoa C M A00aBIsSET K HEH JOMOJIHUTEIBHBIE BO3MOKHOCTH, CBS
OCHOBHOM C BBOJIOM/BBIBOJIOM 00BeKTOB. OMUCAaHUE CPEACTB IS CO3AaHUs TOTOKOB B C++ MPECTaBICHO B 3aro
(aiine iostream.h. Korga mHaunnaer paborars nporpamma Ha C++, OTKPBIBAIOTCS TTIOTOKH, IPUBEACHHBIC B Ta0I. 7.2

Ta¢

IToToxm, onpenensiemblie B si3bike C++

Nwmst CTaHzlapTHofo ¢aiina Ornncanune |




cin CrannapTHbli BBOJ - KJIaBUATYpPa

cout CrangapTHBIN BBIBOJI - SKpaH
cerr CrannmapTHas ommoOKa - SKpaH
clog bydepunzoBannas Bepcus cerr - SKpaH

@aiinosas cucrema s36IK0B C 11 C++ cOCTOUT Kak OBl U3 IBYX YPOBHEHU: JIOTHYECKUX (ailyioB U Ppu3nueckux ar
KOTOPBIMH JIOrH4Yeckue (hailiibl BCer/ia CBsA3aHbl.

Jlormueckuii Qaiin onuchIBaeTCs Kak ykaszareiab Ha oTKpbiBaeMblil moTok FILE * u ciyxut cpenctBom B3aumo,
c ¢usudeckum daitnom. mMs ¢usmueckoro ¢aiiia mosBIIETCS B MpOrpaMMe BCETO OAWH pa3, B TOT MOMEE
IIPOUCXOJUT OTKpbITUE (ailna, ocymecTBisiemoe ¢yHkiuei fopen() U OJHOBPEMEHHO €ro CBS3bIBAHUE C JIOI
(aiinom.

OCHOBHBIMU JICHCTBHSMH, TNPOU3BOAMMBIMH Haja (ailmaMu, SBISIOTCS HMX OTKpbITHE, O00paboTKa H 3
OO6paboTka (haiiIoB MOXKET 3aKIFOYaThCSl B CYUUTHIBAHUU OJIOKA JIaHHBIX M3 MOTOKA B OMEPATUBHYIO MaMSTh, 3allH
JaHHBIX HU3 OHepaTHBHOﬁ naMsaTH B IIOTOK, CYUHTBIBAHUC OHpGIIeJIeHHOfI 3allMCu JaHHBIX M3 IIOTOKa, 3.
OHpeHeHCHHOﬁ 3aIllMCu HAaHHBIX B IOTOK. HpI/I 9TOM HCOGXOI[I/IMO IIOMHHUTH, YTO IIOHATHC (bal‘/’ma B IIaMATHU
OTIpe/IeNICHO, U IPUOOPETACT CMBICIT TOJBKO TTOCIIE €r0 CBS3H ¢ BHEITHUM (PU3NICCKUM (ailiiom.

TekcToBble daiinbl
Tun FILE ompenensiercs B 3aromoBouHoM (aiine stdio.h u oObluHO mpeacTaBisieT co0Oi CTPYKTYpY, COJE
napaMeTphl peajan3aluy IoToKa, TaKhe Kak agpeca OyQepoB, yka3aTeian MO3UIHUNA MOTOKA, MapKephl OLIHOOK ITOTOK

[Tpu paboTe ¢ AMCKOBBIMU (paiijlaMi B MOMEHT UX OTKPBITHS CIEIYET 3aJ1aTh PEKUM JAOCTYIA, YTOOBI OIPE;
Kakomy (haiiry OCymecTBIseTCs JOCTYI: K TEKCTOBOMY HJIH JIBOMYHOMY, & TAK)KE CIIOCO0 TOCTYIA: YTEHUE HITH 3ar
9TO BBIMOJIHAETCS pyHKIHer fopen(), MMEromel CHHTAKCHC:

fopen("ums_daiiaa", "pexxum_nocryma')

Pexxumbl noctyna k daiinam s pyskiuu fopen() npusenenst B Tadm. 7.3.

Tao6smna 7.3

Pexumbl foctyna k gaiiaam

Pesxum Onucanue

OTkpbITh  (ailm  TOJNBKO JUIsl 4YTEHUs, Moaudukayuu ¢daiina
3alpEeLICHBI.

Coznath HOBBINM (haiin TonbKO ais 3anucH. [Ipu mombITke OTKPHITH
TaKUM CIIOCOOOM CYIIECTBYIOIIMNA (haili MPOWCXOMUT | Iepe3anuch
daiina. UteHne naHHBIX U3 (aiisa 3ampemnieHo.

OTtkpbITh (haiin ans qozanucu. Ecnu daiina ¢ ykazaHHBIM UIMEHEM HE
CYyIIECTBYET, OH OyAET CO3/IaH.

OTKpBITH CYIIECTBYIOMINN (hailsl A1 YTEHHUS U 3aIHCH.

Co3aatpe HOBBIH (hailn 11 YTEHHS U 3aIHUCH.

OTKpBITh CYIIECTBYIOMUN (DAl I T03aIMMCH B YTEHUS




Takum 00pa3om, YTOOBI OTKPBITH TEKCTOBBIN (aiis, Hanmpumep, 1 YTEHUS, HY>KHO MPOU3BECTH CIIEAYIOLIH!

IEUCTBUSL:
FILE *ft; // 0OBSIBUIN yKa3aTeb Ha (HalJIOBBIN MOTOK
ft = fopen("inp_f.txt","r"); /I otkpbun aitr inp f.txt

[Ipu moOMBITKE OTKPBITH CYMIECTBYIOMMN (Daiil MOKHO AONMYCTHTH OMIMOKY B €r0 MMEHHM WM B yKa3aHMHI
HY’)KHOMY (ailiry. OTO BbI3bIBa€T OIIMOKY HCHOJHEHHs] nporpammbl. Crenyer NpeABUAETh IMOAOOHBIE CHUT
MIPOBOJIUTH MPOBEPKY BO3MOXKHOCTH OTKpBITHA (aitna. Takyto mpoBepKy OCYHIECTBUTH JOBOJILHO JIETKO, TaK Kak
fopen() Bo3BpaImaeT 3HaUCHUE yKa3aTess B CIy4yae YCHENIHOTO ero oTKpbiTus u 3HadeHue NULL, ecnmu moctyn
HEBO3MOKEH. [103TOMy AOCTaTOYHO HamUCaTh:

if (ft = fopen("inp_f.txt","r") != NULL)
{ // obpaboTka aiina

}

TexkcroBoit ailm COCTOMT U3 TOCIEAOBATEILHOCTH CHUMBOJIOB, Ppa30MTON Ha CTPOKM IIyTEM HCIIOJ
ynpasisitoniero cuMpoia \n. Ha mucke TekcToBbie (pailyibl XpaHATCA B BUAC CIUIONIHOW IMOCJIEIOBATEILHOCTH CHN
X ACJICHUC HAa CTPOKU CTAHOBUTCA 3aMCTHBIM JIMIIIb B MOMCHT BbIBOJd HA 3KPaH HUJIU NI€YAaTh, TAK KaK KMCHHO IIP]
YIPaBJISIONUIME CUMBOJIBI HAaYMHAIOT BBINOJHATH CBOM (YHKIUH. TeKcTOBble (ailfibl JIErKO MEPEeHOCATCS € OJH
KOMIIBIOTCPA Ha Ilperﬁ JIMIIb B CJIy4asx, KOrjJa OHHU COACPKAT TOJIbKO CMMBOJIbLI, IPUHAAJICIKAIINEC CTAHAAPTHOM
CHMBOJIOB.

ITpu pabote ¢ TeKCTOBBIMHU (haililaMi BOZMOKHA MX TTOCUMBOJIbHASL WIIM TIOCTPOYHAast 00paboTka.

OcHoBHBIe MeTOIbI 00pa00TKM TeKCTOBBIX (aiiioB

@aiinoBeie Qpynkiun BBoAa/BeiBoAa fprintf() u fscanf() padoraror ananornyno ¢ynxmusm printf() u scanf()
JIOTIOJIHUTENIbHBIN apryMEHT, SIBJISIFOIIMNACS yKa3aTeneM Ha (hailjIoBbIN MOTOK.

IIpumep 7.1.Urtenue onHoro sieMeHTa u3 ¢aiina, oopaboTka 1 3anKch pe3yibTraTa B TEKCTOBBIHN (aiii.
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
void main()
{ FILE *f;
int dig;
if (f= (fopen("inp_f","r")) == NULL) // oTKpbITh(halnansIITeHus
{ printf("HeB0o3MOx)HO OTKpHITH Gaiin!\n");
exit(0);
}

fscanf(f, "%d", &dig); // cuntath 3HayeHue dig u3 daiina



fclose(f); // 3aKpBITH (haii
f=fopen("out f","w"); // OTKPBITH (haiii IJIs 3aIUCH
fprintf(f, "MsI npountanu uucno %d", dig);

fclose(?); // 3aKpBITH (aiin

MBI HCTIONB30BANIA OJIMH W TOT K€ yKa3aTedb Ha (pailIoBBI MOTOK JBaXKIbI, TAK KaK MPEXKJIE, YeM 0OpaIiaTk
BTOPUYHO, 3aKPBUIH CBS3aHHBIA ¢ HUM (Pailil 1 0CBOOOIMIIH, TAKUM 00pa3oM, yKa3aTeb.

B nmpuBenerHOM mpuMepe uMsl Qaiiia ObUTO 3alMCaHO HEMOCPEJACTBEHHO B OMEpaTope OTKphITHS (aiina. |
COOOIIUTEL UMS OTKphIBaeMOro (haiiia, BBl €ro ¢ KJIaBUATYPhl WIH MOJIb3YSCh apTyMEHTaMU KOMaHJIHON CTPOKH.

IIpumep 7.2.Hamucate mporpammy, KOTOpas CXKHMaeT cojepumoe aiiia, 3amucbiBas B BBIXOAHOH ¢
KKl TPETUH CUMBOI U3 BXOJIHOTO (paiina.

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

#include <string.h>

void main(intargc, char *argv([])

{ FILE *f in, *f out;

intch;
char *name; // mmsiBXxomHOTO(aiina
int count = 0; // cCUETUHKIIIEMESHTOB
if (arge<2) // B KOMaHAHON CTPOKE HET UMEHHU

{ printf("BBeaute ums BxoaHoro gaiina");
gets(name);
}

elsename = argv[1]; // B3ATh UMSI K3 KOMaHTHOW CTPOKH

if ((f_in = fopen(name, "r")) != NULL)

{ strcat(name, ".out"); // moGaBIsET pacHIMpeHHe .out
// x umenu ¢aiina

f out = fopen(name, "w"); // oTkpbIBaeT (aiin ISt 3anUcH

while((ch = fgetc(f_in)) != EOF)

if (count++ % 3 == 0)

fputc(ch, £ out); // BBIBOJMT KaX/bli TPETHI CUMBOI



fclose(f _in);

fclose(f out);

elseprintf("HeBo3mM0oxkHO OTKpHITH (aitm\n ");

[Ipu pabote ¢ TekcTOBBIMHU (paiilaMu BO3MOXKHA HE TOJIBKO MO3JIeMeHTHass 00paboTka (aiiiioB, HO U MOCTPOYHAsI.

Ipumep 7.3.Iloctpounoe uteHwe uHOpPMAMKU U3 BXOAHOTO (aiila M BHIBOJ €€ Ha JKpPaH KaK Ha ¢
YCTPOMCTBO BBIBOJIA.

#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <string.h>
void main(intargc, char *argv([])
{ FILE *f in;
charbuffer[256]; // MakcUMamnbHas ATUHA CTPOKH - 255 CHMBOJIOB
char *name; // ums BxonHoro ¢aitia
if (arge<2) // B KOMaHJHON CTPOKE HET UMEHU
{ printf("BBenute ums BxonHoro ¢aitia");
gets(name);
b

elsename = argv[1]; // B3Th UMS 13 KOMAHTHOW CTPOKH
if ((f_in = fopen(name, "r")) != NULL)
{ while (fgets(buffer,255,f in)) != NULL)
{ fputs(buffer, stdout);
fputc("\n', stdout);

}
fclose(f in);

}

else printf("HeBo3M0oXxHOOTKpBITh(aitm\n ");



B nwukne while npucytctByior aBe daitnoBeie pyHKIUU paboThl co cTpokamu: fgets() g YTeHHUS CTPOKH C
Oydep u fputs() - 1 3anucu cogepkumoro 0ydepa B ¢aiti.

3aKkpeITh (paili HE MEHEE Ba)KHO, YEM OTKPBITh €T0, TaK KaK B ATOT MOMEHT MPOUCXOUT 3aMOJHEHUE SYCHKI
pasMenieHust GailioB 3HaUEHUEM, KOTOPOE SBISETCS MPU3HAKOM 3aBeplieHus (aiina u ycTaHoBKa aTpuOyToB (aiin

Kpowme Toro, BeIBOI TeKcTOBOTO (aitna OydepruzoBan. ITo 3HAYHT, UYTO B TOT MOMEHT, KOTJla paboTaer omnepal
B (aiin, (akTHyecKas 3amuch MOXET M HE MPOUCXONUTh, MMOCKOJIBKY PeallbHO CHAadala MPOUCXOIUT 3aIlOTHCHHUC
TEKCTOBOTO Oydepa, a TOTOM €ro COAEepPKUMOE 3aITUCHIBAETCS Ha JIUCK. 3amich Oydepa MponucxoauT KakK TOJIBKO OF
MOJTHOCTHIO 3aMTOJTHEHHBIM HJIHM TIPU BBITTOJIHEHUH CIIEIHATBHBIX KOMaH/I MPHHYAUTELHON 3amucu Ha auck. [Tpori
HEeJ03aMoJIHEHHOTOo Oydepa Ha MHUCK HA3bIBACTCA @Qrowiuposanuem W OOBIYHO BBITIONHSAETCS C IOMOIIBIO

fflush(f out). Ilpu HeoOXOIMMOCTH 3aBEpIIUTH PabOTy Cpa3y CO BCEMH OTKPBITHIMH (haljiaMy TOJIb3YIOTCS
flushall().

3akpeiTie ¢aitna nocpenctsom ¢ynkuuu fclose(f out) Taxxke BkitouaeT mpouecc (IAIMPOBAHUSA, TO €CT
nH(popmanuu u3 Oydepa Ha TUCK.

JloCTyn K 3JIEMEHTaM TEKCTOBBIX (DaiijIOB BO3MOXKEH TOJIBKO B IOCIIEAOBATEILHOM PEXUME KaK MPH 3amucy ¢a
IIPU €70 YTCHUH.

3amanune

Hanmmure nporpammy coriiacHo BameMy BapuaHTy 3aaHus.

BapuanTsl 3a1aHui

3amanne

CirygaifHeIM 00pa3oM CO31aTh TAaOIUITy Tap HEeJOYNCICHHBIX 3HAYCHUH U 3amucaTh €€ B TeKCTOBBIN
¢aiin B Buze:

XY
5 1
2 8
12 3

Cunrate W3 (aitra mapel 3HAYCHWH W B T€X W3 HUX,| Ime X>Y , MOMEHSATh 3HAYCHUS
MecTamu. Pe3ynbpTar 3anucaTth B Ipyrod TEKCTOBBIN (haiii Takoro ke gopmara.

Brectu ¢ kiaBHaTyphl OMAPHO 3HAYEHUS BEIICCTBEHHOT( THUIIA M 3al¥CaTh WX B TEKCTOBEIN (ailll B
BUJIe TaOJUIIBI CIEAYIOMETO popMara:

XY
2.1 3.7

62 5.4

Cuurath u3 (haiiia nojsyueHHbIC Mapbl 3HAUCHUH U CO31aTH U3 HUX Apyroi daiin Bua:




sin(X) :cos(y)

3HaueHwue sin(2.1) : 3HaueHue cos(3.7)

3amanne

CayuaiiHpIM 00pa30M co3aaTh TaOIUIly ap 3HAUEHUH U 3anucaTh e€ B TEKCTOBBIH (pailn B BUE:

n * C

Cunratp u3 (haitna napel 3HAUYCHUH U CO3/IaTh U3 HUX JIPYT!
mmmmm

aaaaaaa

q99

CrnyuaitHbIM 00pa3oM co31aTh TaOJUILy Map [EIO4YHUCICHHH
(haiin B BUC:

XY
51
2 8
12 3

CunraThb u3 ¢aiina napsl 3HaYEHUH U B TEX U3 HUX, TAE X K

XY
51 *kk
2 8
12 3 e

B TOM ke (haiire.

1 TEKCTOBBIN (pait Buga

IX 3HAUEHUU U 3alIUCaTh €€ B TEKCTOBBIN

paTeH Y , IOMETUTH CTPOKY TaOJIHIIbL:

CiryqaifHBIM 00pa30oM cO3/1aTh TAOJINITY Tap 3HAYEHUH U 3amucaTh €€ B TEKCTOBBIN (haliy B BUIE:

abc




5.2 4.6 2.5 MOKHO

1.2 8.9 23

CuuTtath U3 (aiiyia 3alMCaHHbBIC TaHHBIC U ONPEACIUTh, M(
ctopoHamu. [IoMeTHTH COOTBETCTBYIOIINE CTPOKHU TAOIIHITH

3amanne

Co3znath TeKCTOBBIH (ailil, coaep KAl [eT0YHCICHHbIE |

7KHO JIM IOCTPOUTH TPEYT'OJIbHUK C TAKUMU
1 (B TOM Xe (aiiie).

HAYCHUs, Cleayroniero opmara

5 21 4 37 52 9 .. .Onpenenuth, SABIAIOTCS JIM 3HAYCHUWS, HAXOIAIIHecs B daiine,

YHOopssA04YCHHBIMUA 110 BO3PACTAHUIO.

Co3nath TEKCTOBBIH (hails1, copep KallHii BEIICCTBCHHBIC 3HaYCHHUS, CIISAYIoIero Gpopmara

53 214 374 52.6 9.2...CuuraTh u3 daiiyia 3a1IMCayHbIC JaHHBIC U ONPEICINThH MAKCUMAJIbHOE

3HaueHue. Eciau oHO HaXOJUTCA B nepBoﬁ IIOJIOBUHEC Q)amna, 3aMCHHUTBH €T0 CYMMOﬁ nocCJICAYOIINX

3JIEMEHTOB, €CJIM BO BTOPOIl — CYMMOM MPEIBITYIIUX JIEMEHTOB.

CrnyuaitHeIM 00pa3oM co3/1aTh TaOJMIly Hap IEIOUYMCICHHBIX 3HAYCHUH U 3amucath e€ B TEKCTOBBIM

(haiin B BUAC:

XY
5 25
1 3
49 7

Cunrath 13 (aia mapsl 3HaUCHUH M B Te€X W3 HUX, T
Ha000pOT, HAlTH cymMMy 3HadYeHHH X HY. Pe3ympraT 3amy|

X Y sum

5 25 30
1 3
49 7 56

€ X SBISETCS TOYHBIM KBagpaToM Y WU
CaTh B IPYTOH TEKCTOBBIN (hali1 B BUIC

CrryqaifHBIM 00pa30oM CO3/1aTh TAOJIHITY Tap 1EeI0YNCICHHH
(haiin B BUTE:

XY
5 1
2 8

12 3

IX 3HAUEHUU U 3alIUCaTh €€ B TEKCTOBLIM




Cuyurath u3 (I)aﬁna napbl 3HAYCHUH U B TEX U3 HHUX, TAC Y KHpaTCH X, aX-— YCTHOC, IOMCTUTH CTPOKY

TaOJIULIBL:

XY .
510
2 8 .
12 3

B TOM Xe (paiire.

CrnyuaitHbIM 00pa3oM co31aTh TaOJIUILy Map 3HAYCHUH U 3aiicaTh € B TEKCTOBBIN (aiiy B BUJE:

abc

52 4.6 2.5 MOYKHO

1.2 8.9 23

Cunrath U3 Qaiina 3anucaHHbIC JaHHBIE U ONPENCIIUTD, M(
cTopoHamMu. B cooTBercTByrommx cTpokax (rae Md
TpEyToJIbHUKA (B IpyroM (aiie).

»KHO JIM IIOCTPOUTH TPEYTOIBHUK C TAKUMHU
’)KHO), YyKa3aTh IUIONIaJb TMOJYyYEHHOTO

Co3znmath TEKCTOBBIH (haitl, comepsKanii IeNple 3HAUCHS,

53 21 4 37 52 9 2...CyuraTh u3 (aiiyna 3anuca
3HaueHue. Eciau OHO KpaTHO TpeM, 3aMEHUTh KaKI0€ Tp(

ciemytomero hopmara

HHBIC JaHHBIC U OIIPEACIINTh MUHUMAJIBHOC
PThC 3HAYCHHC (baﬁna HYJIEM, €CJIM KpPaTHO

IIATH — 3aMCHUTH €TI0 CYMMOﬁ IEPBOTO U MOCICAHETO DJICMICHTOB.

CayvaiiHpIM 00pa30M co3aaTh TaOMUIly ap 3HAYEHUH U 3anucath e€ B TEKCTOBBIH (hailn B BUE:

n * c
5 * m
7 * a
3 * q

IIpeobpazoBats ATy TabIUITy 1O ClieayromeMy obpasiy (fipeoOpa3oBaHus MIPOU3BOIUTE B UCXOTHOM

(hatine)

n * C #
5 * m mmmmm
7 * a aaaaaaa

3 * qqqq




Ecimm NEpBOC 3HAYCHUC HC ABJIACTCA YUCIIOM, TO B TPETHEM|

CTOJ'I6]_IC CTOUT OAWH CHUMBOJI #

3amanne

BBecTn ¢ KJIaBHATyphl 3HAYCHHS BEHIECTBEHHOTO THIIA X
Ta0JUIBI CIICAYIONIETO opmara;

XY : V4
2.1 : 37 : 09
62 54 : 42

Cuwnrath u3 daiina momydeHHbIE 3HAYCHUS U CO3/IATh U3 HH
sin(max{X,Y,Z}) : cos(min{X,Y,Z})

3Havenue sin(3.7) : 3aauenue cos(0.9)

[ 3amucaTh UX B TEKCTOBBIM (1)21171]'[ B BHIC

X ApyToH (haiin Buma:

IMMPAKTUYECKAS PABOTA Ne34
PABPABOTKA MOAYJIEU DKCIHEPTHOU CUCTEMbI
[{enu: ocBOEHHME TEXHOIOIMHM U METOJUKHU ITOCTPOCHHUS SKCIIEPTHBIX CUCTEM HA NIPUMEPE

pa3paboTaHHON y4eOHOH IKCIIEPTHOM cucTeMbl Popma oTdeTa:

—BBIIIOJIHUTH 33JJaHUE;
—TI0Ka3aTh MIPETOJaBaTEeIIIO;

—OTBETUTH HA BOIIPOCHI IIPENIOAABATEIIA.
Bpems BeInoiHeHus: 2 4

OkcneptHas o6onmouka EsWin

OBHIUE MMOJIO)KEHUS
ESWinv. 1.0 - nporpamMmmuast 0600s109Ka 1t paboThl ¢ TPOTYKIIMOHHO-(PPEHUMOBBIMH SKCTIEPTHBIMU
CUCTEMaMH C BO3MOKHOCTBIO UCTIOIB30BAHUS JIMHIBUCTHUECKUX TIepeMeHHBIX. OmuchiBagMasi porpaMmMHas
00oJI04Ka MpeAHa3HaueHa JJIs peleHus 3a7ad MEeTOJOM 00paTHOTO JIOTUYECKOTO BHIBO/Ia HA OCHOBE
WMHTEPIIPETAIIMH TPABWI-MIPOIYKIINHA ¢ UCTIONB30BaHUEM (PEMOB KaK CTPYKTYP JaHHBIX, BKIIOYAIOIIUX B ceOs
B YAaCTHOCTH JIMHIBUCTUYECKHE TIEPEMEHHBIE.
BA3A 3HAHUI
baza 3HaHwmii coctouT u3 Habopa GperMoB U TPaBMWI-NPOAYKIHi. DopmMaT BHENTHETO MTPEACTABICHHS Oa3bl
3HAaHUH (B TEKCTOBOM (haiiyie) BBITJISAUT CIEIYIOIUM 00pa3oMm:
TITLE = <Ha3BaHHE€ 3KCNEPTHOU CUCTEMBI>
COMPANY = <na3BaHu€ NpeANpUATUSI>

FRAME

/I peitm

<omwmcanue (ppeiima>

ENDF

FRAME

/I peitm

<onmcanue (ppeiima>

ENDF
RULE

// IpaBUIO-TIPOTYKIIHS

<omMcaHuE YCIOBHUI MpaBua™>

DO



<omnucaHue 3aKJIFOYEHUI MpaBuiIa™>

ENDR

RULE // paBUIIO-TIPOTYKIIHS
<omMCcaHUE€ YCIOBHI MpaBuiia>

DO

<omnucaHue 3aKJII0YEHUI MpaBuiIa™>

ENDR

basa 3HaHMi1 cOCTONUT U3 ABYX YacTeil: MOCTOSTHHON 1 epeMeHHOoi. [lepemMenHast yacTh 6a3bl 3HAHUN
HazbIBaeTcs 0a30i JaHHBIX U COCTOMUT U3 (PAKTOB, MOJYYEHHBIX B Pe3yJbTaTe IOTUYECKOTO BhIBO/IA. DaKThI B
0a3e TaHHBIX HE SIBJISIFOTCS MIOCTOSHHBIMU. MIX KOJIMYECTBO M 3HAUEHUE 3aBUCUT OT IIPOLIEcCca U PE3yJIbTaTOB
JIOTHYECKOT0 BBIBOJIA.

Jlo Hagana paboThI ¢ SKCIIEPTHON 000JI0UKOM Oa3a 3HAHUI HAXOIUTCS B TEKCTOBOM (haiine. B daiine ¢
pacmupenuem *.klb (KnowLedgeBase) xpaustcs ¢peiiMbl 1 nipaBuia-npoaykiuu (6a3a 3uanuil). [Ipu Hayane
paboTHI ¢ IPOrpaMMHOI 000IOUKOM HAaTMYKEe JAHHOTO (aiina 00s3aTeNnbHO. DTOT (aitsl co3maercs
MOJIb30BATENEM C MTOMOIIBIO CIEIHAFHOTO peAakTopa iu BpyuHyto. B (aiine ¢ pacmmpenuem *.dtb
(DaTaBase) xpausiTcs GaKkThI, TOJyYSHHBIC B IMPOIIECCE JIOTHYECKOTO BhIBO/A (0a3a gaHHbIX). [Ipy Havane
paboThI ¢ MpOrpaMMHOI 000JI04YKOM HajIHure AJaHHOTO (aiina HeoOs3arenpHo. Daiin ¢ 6a30i JaHHBIX
CO3JIaeTcs MPOTPaMMHOM 000JI0UKOI! B MpoIIecce JJOTUYECKOTro BbIBOIA. [IepBbie 4acTH UMEH 3THX JABYX
(ait1oB COBNAAAIOT.

[Tpu pabote ¢ mporpaMMHO 000JI09KO#1 (TTOCIIE 3arpy3KH B ONEPAaTUBHYIO MaMsITh 0a3) (peiiMbl 1 TpaBuIIa-
MPOYKIINH, HaxoquBIIHecs B (paiine ¢ pacmupenuem *.klb, octatorcs Hem3aMeHHbIMH. DaKThl, HAXOAUBIIHECS
B (haiine ¢ pacmupenueM *.dtb, MOTyT H3MEHSITBCS B MPOIIECCE JIOTHYECKOTO BBIBOJIA (TTOSBISATHCS, YAATSATHCS
WM MEHATH CBOE 3HAUCHHUE B pe3yJbTaTe cpabaThIBaHUsI MPABUI-NPOTYKIIUI WK AUAJIOTa C MOJIb30BATEIIEM).

[Tpumep 6a3bl 3HaHUM:

TITLE = nns Be1OOpa MeTO/1a TIPEACTABJICHHS 3HAHUN

FRAME = llens
Meron npenacraBiaeHus 3HAHHUM: ()
ENDF
FRAME = Tun
Pemaemble 3amaun: (IMarHOCTHKA; MPOSKTUPOBAHUE)
ENDF

FRAME = O6nactb
[Tpumenenue [KakoBa obmacts mpumeHeHus?]: (MeIuIMHA;
BBIYHCIIUTEIbHAS TEXHUKA)

ENDF

FRAME = JleiicTBuUe

Cooo0menue: ()

ENDF

RULE 1
= (O6nacte.IIpumeHenue; MeauITMHA)
= (Tun.PemaemMble 3a1a4m; AMArHOCTUKA)
DO
= (Meroa npencraBieHus 3Hanuil; [IpaBuna-npoaykiuu ¢
MPEACTaBICHUEM HEYETKUX 3HaHU) 90
ENDR

RULE 2
= (O6nacte.lIpuMeHeHNE; BEIYUCIUTEIbHAS TEXHUKA)
= (Tun.Pemaemsble 3a1a4n; MPOEKTUPOBAHNUE)
DO
= (Metox npeacrasnenus 3Hanuii; Opeiimer) 100
= (Meton npeacraBnenus 3nanuit; [lpaBuna-npoaykuuu ¢



MPeICTaBICHUEM HEUETKUX 3HaHMiA) 70
= (Meroa npencrasieHus 3Hanuil; Cemantuueckue cetu) 70
MS ([etictBue.Coobmienue; Jlokazano npaBuiio 4)
ENDR

®PENMBI
@OpeitMbl UCTIONB3YIOTCA B 0a3e 3HAHUM AJIsl onucaHusi 00BEKTOB, COOBITHI, CUTYalUH, IPOUYUX TOHATUHN U
B3aMMOCBSI3eH Mex 1y HUMU. DpeiiM - 3TO CTPYKTypa JAHHBIX, COCTOSIIAs U3 cI0TOB (ToJeit). dopmat
BHEIIHETO MpeAcTaBIeHus GpeliMOB (B TEKCTOBOM (aiisie) BRIMISIIUT CIEAYIOMUM 00pa3oMm:
FRAME (<tun ¢peiima>) = <ums ppeiima>
PARENT: <ums dpeitma-poaurens™
OWNER: <ums ¢peiimMa-Braaenbiia™>
<uwms ciota 1> (<tun ciora>) [<Borpoc ciota>?]: (<3HaueHue 1>;
<3HaueHHe 2>; ... ;
<3HadeHHe k>)
<ums ciota 2> (<Tun cioTta>) [<Borpoc ciota>?]: (<3HaueHue 1>;
<3HaueHwue 2>; ... ;
<3HaueHue 1>)

<uMs cioTta n> (<TUI cioTa>) [<Borpoc cinota>?]: (<3HaueHue 1>;
<3HaueHwue 2>; ... ;

<3HaueHue m>)

ENDF

OpeiiM MOXKET MPUHAANIEKATh K OJJHOMY U3 TpeX TUIIOB GpeiiMoB: (peiimM-kitacce (TUIT OMUCHIBACTCS
3ape3epBUPOBAHHBIM clIoBOM "Kinacc"), ppeiimM-1mabIioH (THUTT ONUCHIBACTCS 3ape3ePBUPOBAHHBIM CIIOBOM
"madson"), pperM-3K3eMILISAp (THUIT ONTUCHIBAETCS 3apE3ePBUPOBAHHBIM CJIOBOM "dK3eMIuIap"). B 6a3e 3HaHMit
cojziepkatcst hperMbI-Kinacchl u Gppeiimbi-miadnonsl. [Ipu co3nanuu 6a3sl 3HaHUH THI PpeiiMma-Kiacca MOKHO
HE OIHUCHIBATh, 3TOT TUN (periMa MOHUMAETCS IO YMOJTYaHHUI0. SIBHO ClelyeT OMUCHIBATh TOJIBKO TUII (hpeiima-
11a0JoHa.

B 6a3e maHHBIX XpaHATCS TOJIBKO PpelMBbI-3K3eMIUTAPHL. Tak Kak JUIs XpaHeHus GpeiiMOB-IK3eMILIIPOB
WCTIOJIL3YETCS CTeHaIbHBIN (Daii ¢ pacmuperueM *.dtb, ssBHO WX THTT B 3TOM (haiiie TakKe MOXKHO HE
onuchiBaTh. (Onucanue TUMOB (HPEeMOB-KIacCOB U (HPeMOB-IK3EMILISIPOB UCIIONIB3YETCS MO MPEUMYIIECTBY
BO BHYTPEHHEM NpeACTaBICHNH 0a3bl 3HAHWH 1 0a3bl JAHHBIX).

UM ®PEMMA, ®PEMMA-POJIUTEJISI, ®PEMMA-BJIAIEJBIIA, CJIOTA

Nwmena ¢peiima, ppeitma-poaurens, ¢ppeiima-Biaaenblia, CoTa - 3TO TMOCIEA0BaTeIbHOCTH CHMBOJIOB
(pycckue u/wmm JaTUHCKKHE OYKBBI, TU(PBI, MPOOEITbI, 3HAKH IO TYCPKUBAHNUS).

Tun caora

Tun cnota MOKeT MpUHAIIEKATh K OJTHOMY U3 TPEX TUIIOB: CUMBOJIbHBIHN, YUCIEHHBIN, TUHTBUCTHUYECKHIA.
Omnwucanue TUNA CI0Ta ONPEAEISET TUIT BOSMOXKHBIX 3HaUCHHN ci10Ta. O0A3aTeNbHBIM SBISETCS ONKCAHHE
TUIIOB CIIOTOB YHCIICHHOTO (OMHCHIBAETCS 3ape3epBUPOBAHHBIM CIIOBOM "YHCIEHHBIN'") U TMHTBUCTHYECKOTO
(omuchIBaeTCs 3ape3epBUPOBAaHHBIM ciioBOM "nm'"). CiioT 6€3 onucaHus TUIIa TOHUMAETCsl Kak CUMBOJIBHBIN 110
YMOJTYaHUIO.

Bonpoc ciora

Bomnpoc croTa - mobas nmocneaoBareabHOCT, CUMBOIIOB. Bompoc ciota He siBisercs: 00a3aTenbHbIM. B Takom
cllydae, B IpoIiecce JIOTHYeCKOTO BBIBO/IA, TPH BOZHUKHOBEHUH HEOOXOMMOCTH 33JaTh BOTIPOC
TOJIb30BATENI0, KACAIOIIMICA ONPEICICHUs 3HAYEHHS IaHHOTO CIIOTa, TOJIb30BaTEN0 OyAeT MpeiokKeHa
¢bopmynupoBka: "Beibepute 3HaueHue" uian "BBeaure 3HaueHue".
3Ha4yeHHe CJI10TA

3HadyeHue CcioTa - Jr00ast OCIeJ0BATEIbHOCTH CHMBOJIOB. 3HAUEHUS CJI0Ta Pa3ACISIOTCS TOUKaMH C
3anaTbiMi. CIMCOK 3HaUEHUH ClIoTa He 00s3aTeIeH, OH MOXET OTCYTCTBOBAaTh, B TAKOM CIIy4ae MyCThIe
KpYTJIble CKOOKH HeoOs3aTeNbHBL. Bo (hpeliMe-aKk3eMInspe y KaxI0ro cIoTa MOKET ObITh TOJIBKO
€IMHCTBEHHOE 3HaueHue, Bo (ppeiimax-kiaccax u ¢ppeiiMax-madioHax YUCI0 3HAUCHUM CIIOTOB HE
OTPaHUYEHO.

C moMoMipio CrieMaIbHBIX CIOTOB parent u owner (hpeiiMbl MOTYT 0ObEeTUHATHCS B iepeBbs. Kpome Toro,



Mexay ¢ppeiliMaMu MOTYT CYIIECTBOBAThH U MPOU3BOJIbHBIE CBSI3U Yepe3 OObIUHBIE CIOTHI (3HAUYEHUEM CIIOTA B
9TOM CIIyd4ae SIBJISICTCS UMs IPYroro ¢peiima).
[Tpumeps! ppeiimoB:

FRAME = llens

Meron npencraBiacHus 3HAHHUH: ()

ENDF

FRAME = Tun

Pemaemble 3amaun: (IMarHOCTUKA; MPOSKTUPOBAHUE)
ENDF

FRAME = OGnacth

[Ipumenenue [KakoBa obnacth npumeHeHHs ?]: (MEAUIIMHA; BEIYUCIUTENbHAS TEXHUKA)
ENDF

FRAME = KonnuectBo

Uwcrno npaBui B 0a3ze 3HaHWH (YUCIICHHBIN): ()

Ywucno o0bekToB B 0a3e 3HaHUN (YMCIICHHBIN): ()

ENDF

FRAME = JleiicTBue

Coobmenue: ()

ENDF

HNPABUJIA-ITPOAYKIHUU (ITPABUJIA)

[TpaBuia ncnonp3yroTcst B 0a3e 3HAHW [Tl OTIMCAHUS OTHOIICHHIA MEXTy 00BEKTaMHU, COOBITHIMH,
CUTYyalsIMU U TPOYMMU MOHATUSAMU. Ha OCHOBE OTHOIIEHMH, 3aJaBa€MbIX B IIPABWIIAX, BBITIOJIHAETCSA
JIOTMYECKHI BBIBOJ. B yCIOBHSX U 3aKITIOYSHHUSAX MPABIII PUCYTCTBYIOT CCBUIKH Ha (PPEHMBI M UX CIIOTHI.
@dopmaT BHEUIHETO NMpeCTaBICHUs MTPaBII (B TEKCTOBOM (aiisie) BRITJISIAUT CIEAYIOMNUM 00pa3oMm:
RULE <nomep npasuna>
<ycnosue 1>
<ycnoBue 2>

<ycjioBHEC m>
DO
<3akirouycHue 1>
<3aKIro4ycHHue 2>

<3aKJIHYEHUE n>
ENDR

Homep npaBuia

Howmep npaBuna - nenoe uncno. Hayano Hymepanuu u Nopsii0K HyMepauu MOXKET ObITh MPOU3BOJIBHBIM, HO
13 cOO0paKeHUH 11e1ecO00pa3HOCTH JIydllle HyMEpOoBaTh PaBUiia MO MOPSAAKY U HAUMHATh HyMEPALUIO C
€IMHULIBI.
Ycii0BHe U 3aK/II04eHHE

dopmar 3anucu yclIoBUH U 3aKII0YEHUN OJIMHAKOB U UMEET CICAYIOUINI BUI:

<OTHOIEHHE> (<UMS CIIOTa>; <3HAYEHHUE CI0Ta>) <KOI((UIIMEHT JOCTOBEPHOCTI>
OTtHomeHne

OTHOIIICHNS B YCIOBHSIX U 3aKITI0YCHHSIX MOTYT ObITh EQ/= (paBHO), LT/< (Mensbmie), GT/> (6onbie), EX
(3amyck BHeEIIHEH nmporpaMMmebl), MS (Beimaya cooomienusi), FR (BeiBoa dpeiima-sxk3emMinisipa). B 3akimodeHHsIX
MIPaBUJI UCTIOJIB3YIOTCS TOIBKO oTHOmEeHHs EQ/= (paBHo), EX (3amyck BHeuIHel nporpamMmMel), MS (Beigaua
coobmienus) u FR (BoiBOA (ppeiima-sx3eMiuisipa). [[ast cTpOKOBBIX 3HaAUEHUH CIIOTOB MOTYT MCIIOJIb30BAThCA
TonbKo oTHOImeHHst EQ/= (paBHo), EX (3amyck BHemHel nmporpamMmsbl), MS (Beimaua coobmienusi), FR (BeiBox
¢bpeitma-sk3emmisapa). s CI0TOB TUHTBUCTUYECKOTO THUIIA JOMTYCTUMBI BCE OTHOIIEHUS, TaK KaK ¢ HUMH
CBSI3aHBI KaK CTPOKOBBIE, TaK M YHCICHHbIC 3HAYCHHUSI.
HNms ciora



Wms cioTa MOXET OBITh JIOKAbHBIM UJIHU T100abHBIM. JIoKabHOE UMSI CTI0Ta - UMsI, COOTBETCTBYIOIIIEE
HMMEHHU CJIOTa B HEKOTOpOM (peliMe. [ nobanbHoe uMsl coTa - UM (ppeiima, KOTOpoMy MPUHAIEKUT CIOT U
COOCTBEHHO UM$ CJI0TA, pa3/IeIeHHbIE TOUKOM.

[Ipumep nokanpHOrO0 UMEHU cioTa: [lpumenenue

[Ipumep rnobanpHOrO UMEHU cnoTa: Qonacmu.lIpumenenue
3HayeHHe cJIOTA

3HaueHHe CI0Ta - CTPOKa MM YHUCIIO, B 3aBUCUMOCTH OT TUIa cioTa. Eciu B kauecTBe 3HaYSHHsI CIIOTa
UCToNb3yeTcst uMs (periMma-madaoHa, TO B POIEcCe JIOTHYECKOTO BBIBO/IA BBITTOHACTCS OJTHOBPEMEHHOE
orpejieNieHNe 3HaYeHUH AJIs BCEX CIIOTOB JaHHOTO ¢peiima.

Koappuumnenr nocropepHocTu

Koaddumument nocroBeproctr - uncio ot 0 g0 100. KoaddunueHT 10CTOBEPHOCTH B 3aKIIOUESHUN
UCTIONB3YeTCs P (POPMUPOBAHUH 3HAYCHUS CIIOTA (hperiMa-3K3eMILIsIpa Py cpabaThIBAHUH TTPaBUIIA.

[Tpumeps! paBuI:

RULE 1

= (O6nacte.lIpumeHeHue; MeuITMHA)

= (Tun.PemaemMble 3a1a4m; AMArHOCTUKA)

DO

= (Meton npeacraBnenus 3Hanuil; [lpaBuna-npoayKuuu ¢ npeacTaBIeHUEM HEUETKUX 3HaHUi) 90
ENDR

RULE 2

= (O6nacte.lIpuMeHeHNE; BEIYUCIUTEIbHAS TEXHUKA)

= (Tun.Pemaemble 3a1a4n; MPOEKTUPOBAHNUE)

DO

= (Meton npexacrasnenus 3Hanuii; Opeiimer) 100

= (Meton npeacrapneHus 3Hanuii; [IpaBuna-npoayKkiuu ¢ npeacTaBieHUEM HEUETKUX 3HaHHi) 70
= (Meroa npencrasieHus 3Hanuil; Cemantuueckue cetu) 70

MS ([etictBue.Coobmienue; Jlokazano npaBuiio 4)

ENDR

UHTEPIIPETALIAA ITPABAJI-IIPOAYKITAN

WuTepnpeTanus npaBuil HaUMHAETCA ¢ BIOOpA LEJIM JIOTHYECKOT0 BbIBO/IA. B kauecTBe 1ienu J10ruyeckoro
BBIBO/Ia UCTIOJIB3YIOTCS IICJIEBBIC CIIOTHI, COIep KaIIuecs: BO PpeiiMe-Kiiacce co crenuanbHpiM uMeHeM "Lens".

Janee onpezaensiercs NpaBuio, B 3aKJIFOYEHUN KOTOPOTO NMPUCYTCTBYET BEIOPAHHBIN 11EJIEBOM CIIOT.

ITocne onpeneneHus npaBuia HAYMHAETCS €r0 UHTEpIIpeTanus (nepedop u npoBepka yciaosuid). [lpu
MIPOBEPKE YCIOBHS UILETCS COOTBETCTBYIOMIMMI ClIOT. [lepBOHaYanbHbIN OMCK BBINOIHSAECTCSA B 0a3€ JaHHBIX.
Ecnu cinot umeer 3HaueHue, TO OHO MCIIOJIB3YETCS IPU MTPOBEPKE yclIoBUs. Eciau 3HaueHus HEeT, TO 3HaUeHue
CJIOTa 3alpallIMBAETCs Y MOJIb30BATEINS, C UCIIOIB30BAHUEM MEHIO BEIOOpA CUMBOJIBHBIX 3HAUEHHM, WM OKHA
JUIsl BBOJIA YHMCJIEHHOTO 3HAYE€HMsI, UJIM TOTO M JIPYroro B CIy4yae cjoTa JMHrBUCTHYecKoro tuna. Ciot B
YCIIOBUH MOXET yKa3bIBaThCsl CBOMM JIOKAJIbHBIM UMEHEM WJIH IJ100aIbHbBIM (C YKa3aHUEM UMEHH (ppeiiMoB).
[Tpu OKaTbHOM MMEHH CJI0Ta MOMCK HAaYMHAETCS ¢ Pppelima, NCTI0IB30BAHHOTO MOCIETHIM MPH JOTHYECKOM
BeIBOZIe. Takoi ¢peiim cunraercs Tekymum. MM Tekymiero ¢peiiMa XpaHUTCS B KauecTBE 3HAUCHHUs CJIOTa
CHEIMAIBHOrO (ppeliMa, ONUCHIBAIOIIETO KOHTEKCT Auaiora. ToT (peilM Bceraa H0CTyIeH s IPOBEPKU
YCIIOBHS B IIPAaBUJIAX.

[Tpu BBO/IE TOTB30BATENIEM 3HAUEHHS CIIOTA JIMHTBUCTHUYECKOTO TUIA, (POPMHUPYETCS YUCIEHHOE 3HAUECHHUE C
KO3 PHUIHUEHTOM 10cTOBEpHOCTH paBHBIM 100, eciiu nosib30BaTeNb BBEJ YUCIIO, €CIIH MOJb30BaTENb BHIOpA
CHMBOJIbHOE 3HaYCHHE, (OPMHUPYETCSI CHMBOJIbHOE 3HaUeHHUe ¢ K03 duumenrom nocroepHocT paBHbIM 100.
Ecnu 3HaueHue ciota B nmpaBuiie ObUIO CUMBOJIBHBIM, a MTOJIb30BaTEIeM ObLIO BBEIECHO YHCICHHOE 3HAaYECHHUE,
TO KO3 PHUIHEHT TOCTOBEPHOCTH (hopMUpyeTcs Kak 3HaUeHNE (PYHKIUHU MPUHAIICHKHOCTH JTMHIBUCTUIECKON
NepeMEHHOI (BBEICHHOE 10JIb30BATEIEM YMCIIO UCTIONb3YEeTCs B KAUeCTBE apryMeHTa (DyHKIMU
MIPUHA]JIEKHOCTH).

Koadduuunent noctoBepHocTH HabOpa yCIOBUHM BBIYUCISAETCS KaK KOAPPUIUEHT JOCTOBEPHOCTH
KOHBIOHKIINY (MUHUMAIILHOE 3HAUYCHUE U3 3HAYCHUI KOA()(DUIIMEHTOB TOCTOBEPHOCTH YCIIOBHIA).

Koadduuument nocroBepHocTH ciota (ppeiima-sk3eMiuisapa, GopMUPYyEMOTo Ha OCHOBE 3aKIIOYECHNS,
BBIUMCIISICTCS KaK IPOU3BeIeHNE KOI(DPUIIMEHT JOCTOBEPHOCTH HaOopa YCIOBHIA U KO3PPUITUCHTA
JIOCTOBEPHOCTH 3aKJIt04eHus. Ecim Takoii ot Bo gpeiime-3K3eMIuIIpe yxKe eCTbh, TO €ro KOdQGUIMEHT
JIOCTOBEPHOCTH MEHSETCSl Ha HOBOE 3HaUEHHE, BEIUUCIIsIEMOE TI0 (hopMmyJie:

K Dpesynrupyiommii = K luexommoro crora + Kl uagopa yesosuis * (1=K lucxomoro crora)



MOPSIIOK PABOTBI C TPOIT'PAMMHOM OBFOJIOYKOHN
HcnonHseMBbIii MOIYJTh IPOTPaMMHOM 000104KH HaxoauTcs B (aiine ESWin.exe.
OOmuit BU OKHA TpeICTaBlIeH Ha puc. 1.

B 2xcneprhan cuctema M= E3

dain  Pelwedve 7

" B

Pesynbrare:

r o

B cTpoke 3aronoBka okHa mpu paboTe ¢ KOHKPETHOM 0a30i 3HaHUHN (IKCTIEPTHOM CUCTEMOI) BEIBOJUTCS
Ha3BaHME KCIIEPTHOM CUCTEMBI (CTPOKa, 3a/1aBaeMas B Oa3e 3HaHUil 3ape3epBupoBaHHbIM ciioBOM TITLE).

Crpoka MeHIO COCTOUT U3 MyHKTOB: "®aia", "Pemenne" u "?".

Pabora ¢ koHKpeTHOI 0a30li 3HaHUIT HAUMHAETCs ¢ ee 3arpy3Ku. i TOro CHOIb3YETCs ITYHKT MEHIO
"®aiia"/"3arpy3uth 0a3y 3HaHmii". baza 3HaHuii HaxoxuTcs B (paitne pacimpenuem *.klb. Eciu B
3arpy’keHHOU 0aze 3HaHUI BO (peiiMax-Kiiaccax UCMONb3YIOTCS CIOTHI JMHTBUCTHYECKOTO THIA, TO (aiii C
ONHMCAaHUEM JIMHIBUCTUYECKHUX IIEPEMEHHBIX 3arpy>KaeTcsi aBTOMATUYECKHU.

[Tpu HEOOXOIMMOCTH MOXKHO 3arpy3uTh 0a3y MTaHHBIX U3 OJHOMMEHHOTO (aiiia ¢ pacmmpenuem *.dtb. s
3TOT0 MCIOJIb3yeTCs MyHKT MeHio "®aiia"/"3arpy3urs 0a3y 1aHHBIX'".

[Tocrne 3arpy3ku ppeiimbl 1 ipaBwiia 636l 3HAHUH OTOOPAKAIOTCS B BEPXHEH YaCTH OCHOBHOT'O OKHA (PHC. 2)




B 3xcneprthan cuctema ans BuiGopa MeToaa npeacTtasneH... MEIE |
daiin PeweHnne ?

[[itle=zme pr1Bopa Merogs mpegcTanme o AL -

Frame=]]am

Metog npegcrapnenmm sHaRG)
EndF

Frame=Tmm

Pernaenmie 3850 00(MArHOCTHES, IIPOSKTHP OB AMHE)
EndF

Frame=ObBnacts
Mprmaererme[Karosa ofmacTe npioeremne?] (MemUpoma; FEIHCIHTAIENAT TEXHES) =
b I

L]

Pesynetarter:

e il

Jyis Havasa JIOTH4eCcKOTo BBIBOIA MCTIONB3yeTcs MyHKT MeHIO "Pemenue"/ " Tlouck pemenus". [Tocne
BBIOOpA ATOTO MYHKTa MEHIO Ha SKpaHe MOsBIsAeTCS OKHO "BbI0op 3apaun' ¢ nmepeyHeM 1esei JJOruiecKoro

BBIBOJIA, OJTHY U3 KOTOPBIX TpeOyeTcs BeIOpaTh (puc. 3). [lepedeHs neneit T0ru4eckoro BEIBOIA OMIHCHIBASTCS
BO (ppeiime-kiacce ¢ umeneM "Lean".

BbIBEOP 3AJAYM X]

BEIEEPHTE 3AJIAYY:

I e TR FEp e ACTARTEMICE THAMIG

1] 5 ||Drm|

B mponecce JOrnucCKoro BeiIBoid, B Kau€CTBC OTBCTOB HAa BOIIPOCHI, 3a/1aBaCMbIC HpOFpaMMHOﬁ 06OHOHKOﬁ,
IIOJIB30BATCIIIO IpCAJIaracTcsa BI)I6I/IpaTB OJJHO U3 CHMMBOJIBHBIX 3HAYCHUH WIIN BBOJAUTH YHCIICHHOC 3HAUYCHUC

(puc. 4).
BbIEOP 3HAMEHMWA Ed|sBoq 3HAMEHMA E3|
OfmacTs Konmqecteo
Tlpumeneune Uncno npannn B Gave anannit
Kaxoma obnacts npuMenenus’ | BEEJHTE SHAYEHHE
Me A I':E.[‘
BEMOECTOHT R AN TeDaaa
| Oreema | 0k | Oveena |

B ciyuae ¢ TMHrBUCTHYECKON TEPEMEHHOI B OJJTHOM OKHE OyAeT MpeIoKEeHO BEIOPATh OJTHO U3 CUMBOJIBHBIX
3HaUYE€HUM WJIM BBECTH YHCIECHHOE 3HAYCHUE.



Pe3ynbTaThl TIOTHYECKOTO BBIBOJIA OTOOPAKAIOTCS B HIDKHEH YaCTH OCHOBHOTO OKHA C KOMMEHTapUsIMHU,
KakuM 00pa3oM OBLIO MOTyYeHO PEeIIeHUEe: B pe3yIbTaTe J0Ka3aTeIbCTBA KAKOT0-JIN00 IpaBuiIa win ¢ppeiima-
aK3eMIuIsIpa (puc. S).

3KcnepTHas cucTeMa Ansa BbiGopa MeToaa npeactasneH... [M=1E3
dain PeweHne 7

|tit]a-| AMA BR10OpA METOTA TIP&JCTARTEHECE THAMIGT -

Frame=1{em
MeTog npeACTARTC DT THAMEG])
EndF

Frame=Twn
Penraspmie 3aqamme AMATHO CTHIA, TIHO0E KTH) OB AHIE)
EndF

Frame=0Obnacte
[Tpsoaerernte [Karos & obmacte mpinerers? ]| (Mepapos, BEROICIHTEIEHAT TETDEE)

[ )

Peaynetatel:

LEJTE >> M eTog mp s aoTanmesmos 1AM

PEINEHHE:

[Tpasnmo 4)

Metoa npeacTarnerno sHarmnt Ppefoaet ¢ xg 100 %

Merog npegcrasnernm snamd [Tpasmma-mpogyianm ¢ Np eAcTARTEHMeN HeweTERD SHarnt ¢ xg 100 %
Metog mpeacTapneHicT SHaHGE CeManTireciae cet ¢ k8 100 %

Heficrsse Cooburere: Joksatano npasuno 4 ¢ gg 100%

.:J >

Jlis mpocMoTpa Mociie0BaTeIbHOCTH 11IaroB, BBITOJIHEHHBIX IIPOIPaMMHOM 000JI04KO0I B IpoLecce
JIOTMYECKOT0 BBIBOJA, MOXHO BOCIIOJIB30BaThCsl MyHKTOM MeHIO "Pemenue"/ " TpaccupoBka'. [1pu
HE00XO0IMMOCTH MOXHO pacreyaTars Win yYIaIUuTh pe3yIbTaThl TPACCUPOBKU (pHC. 6).

B Tpaccuposka M=1E3 |

Eiebd el dbi e Pdbta bbb i iR ia i d bl el e abtiet it dpjab iRt il ibiotietat ot i bt et iR]abyctit I

LENE »> MeToa npeacTas neHuR 2-aHMHE y—

Mpagsno 3
A0¥a36IBaETCA 3aKnveHHe Llens. MeTon npeacTasnesia sHatdi=l1pasuna NpogykLMH © NPELCT 36NEHHEM
HEYETEME SHAHHEA
A0k A3BIBAETCA yonoBxe DnacTe pleieHEE=tEHLMHA
HE OOKAZAHD yeacaue L ek N peirgmrsriiasnasnii i
MNpasewno 3 HE DOKA3AHD
Mpaesno 4
aowaseiBaeTcA sanvense Lene. MeTon npencraeneria sHarui="F pelitc
Ao¥assiEaeTca yonoexe 06 nacTe NpleieHEHME=ERMUC MMTE B HEA TEXHHES
Hafged PakT DonacTe. [pHMEHEHUS = BEISIC UTENEHER TEXHUES
A0k S38H0 YoNoBuUe LLene I pamsnsnissme 80 AHT B NeHSR TEXHAES
A0x a3 eaeTCA yonoewe Tun Pewasns® 3a08usnpoes THDOBSHME
Mpagsno 1
AoeasbiBaeTCA saknveHte T un Pelaemsie 503 s=aMarHOCTHE 3 5
A0KA3LIBAETCA YonoBWe KomMecTso Hucno Npagun B Ga3e 3HatHuMiE: 50
A0kA3AHD yenoBue T Yucio npaeun B 6a38 sHaHuis 50
A0KAISIBAETCA YonoEHe KomyecTao, Hueno Npasun & a8 snan9e: 100
HafmaeH $akT Lonmectes Hucno npaeun & Gase a1 50[numbser)
HE NOKAZAHD yonosue Ten Yucno npasun B Gaze sxami 100
Mpaewno 1 HE Q0KA3AHO
Mpagsno 2
A0 A3EIBAETCA 3HN0NEHNE TN Pelastsie 350 3 i=Np0eKTHPOBSHE
A0XA3sIBAETCA yonosle KommecTeo Hucno npasun B Sase anaviie 100
HaReH GaKT KonmecTes Mucno Npasun B Gase sxamis1 50]numbser)
aowazano yenoeue Tun Hucao npasun B Gasze axari 100

A M R S mEEE EE - smmnm iz as adls sicmam = Hana msim:=mn "0

st mpocMoTpa hpeiMOB-IK3eMILISPOB, MOTYUYEHHBIX B PEe3YyJIbTaTe BHIBO/IA MOKHO BOCIIOJIB30BATHCA
nyHkToM MeHIO "Pemenue"/"IIpocMmoTp 6a3bl naHHbIX" (pHC. 7) WM IPOCMOTPETH COEpKUMOE daiiia ¢



pactmpenueM *.dtb (3ToT ¢aiin moCTOSHHO OOHOBISETCS B MIPOIIECCE JIOTUIECKOTO BBIBOAA). [IpH
HEO0XOIMMOCTH MOXKHO YAAJIUTh OTJCIBHBIN CIIOT BO (PpeiimMe-dK3eMILIApe, MOTHOCTHIO (PpeiM-IK3eMILISIp,
Bce (ppeliMbI-oK3eMIUTApEL. Bee 9TH n3MeHeHus cpasy e coxpaHstorcs B (daiine ¢ pacmupernem *.dtb.

ElBasza aanHbix |

[ B e e
MpuraeHerme=esMuc MTensHaA Texra ra=100% (130200 22-15:53)
Fommecteo (130200 22 20040)
Yucno npagun B Gaze anaHuilumc nermoii)=150 ka=100% [13.02.00 22:20: 24)
Hucno ofeekTon B 0838 AnaHANUcneHHeR =50 ka=1000 (120200 22.20:24)
Tun [130200 22:20:40)
Pewaerese sagauv=nposrTposanme ka=100% [13.02.00 22-20:40)
Uene [13.02.00 22-20:40)
MeTon npeacTaneHa shaHubi=CerarTrveckme cetd ka=70% (1302 00 22-20:40)

Uganurk | Hnmhml Drmena |

[Tynkt Menro "Pemenne"/"Ouncrka 6a3bl JAHHBIX" UCTIONB3YETCS IS yIaJIeHUs BceX (hperiMOB-
9K3EMIUIIPOB U3 3arpy>KEHHOHN 0a3bl TaHHBIX. T0 ke AeHCTBHE MOKHO MPO/AENATh U ¢ TOMOIIBIO TYHKTA MEHIO
"Pemenne"/"TIpocmoTp 6a3bl naHHbIX" (KHOTIKA "Y 1aJuTh Bee').

[Tynkter Mento "?"/"Bpi3oB cnpaBku" u "?"/"O nporpaMmme" UCTIONB3YIOTCS IS TOJTyYEHHSI CIIPABOYHOM
nH(pOpMaLIMU U CBEICHUHN O IPOrpaMMe.

Jliist 3aBepiieHus paboThI ¢ TPOrpaMMHOI 00onoukoit ESWin ucronb3yercs MyHKT MEHIO
"®aiin"/"Bpixoa".

CeMaHTUYeCcKmne ceTu
TepMI/IH CCMAaHTHUYECKasd O3HA4Ya€T CMBICIOBAsA, a CaMa CCMAaHTHUKA - 3TO HayKa, YCTaHABJIMUBAIOIIasds OTHOLICHUSA MCKIY
CHUMBOJIaMH 1 06'beKTaMI/I, KOTOPBIC OHU O603Ha‘-IaIOT, T.C. HAyKa, onip€acisdroniasd CMbICII 3HAKOB,

CeMaHTHUYECKasi CETh- TO OPUEHTUPOBAHHBIN Tpad, BEPIINHBI KOTOPOTO - MIOHATHSL, a IyTH - OTHOIICHUS MEXIY HUMH.

[HousTHAMI OOBIYHO BBICTYMAIOT a0CTPaKTHBIE WM KOHKPETHBIE OOBEKTHI, 2 OTHOIICHHUS - 3TO CBs3M Thma: "3to" ("is"),
"umeer wactero" ("haspart"), "mpunaanexut”, "mobut". XapakTepHOH 0COOEHHOCTBIO CEMAaHTHUECKHX CETEH SIBIsETCS
00s13aTepbHOE HAJTMYNE TPEX TUTIOB OTHOIIIEHUI:

KJIacc - 3JIEMEHT KJacca,
CBOMCTBO - 3HAUYCHHC;

IIpUMEDP IJIEMEHTA KJ1acca.

Mo>kHO BBECTH HECKOJIBKO KJ'IaCCI/Iq)I/IKaLII/Iﬁ CEMaHTHYECCKHX CETCH. HaanMep, 110 KOJIMYECTBY TUIIOB OTHOIIIEHHH:
OAHOPOJIHBIC (C CAWHCTBCHHBIM THUIIOM 0THOHIeHHI71);

HEOAHOPOAHLIC (C Pa3JIM4YHbIMU TUIIAMHA OTHOLHGHI/Iﬁ).



ITo THnaM OTHOLIEHHIL:
OuHapHBIE (B KOTOPHIX OTHOLICHHUS CBSI3BIBAIOT JIBA OOBEKTA);

napHbIe (B KOTOPBIX €CTh CIEIHANbHBIE OTHOIIECHHS, CBS3bIBaIOIINE OoJiee ABYX MOHSITHIA).

Haunbonee 4acTo B cEeMaHTHYECKUX CETSAX UCTIONB3YIOTCS CICAYIOIINE OTHOIICHHSI:

cBs13U THMA "qacTh-11enoe" ("kimacc-noakiacc", "3IeMeHT-MHOKECTBO" 1 T.11.);
(hyHKIMOHATBHBIE CBS3H (OIpenesieMbie 0OBITHO TIIarojiaMu "'mpou3soaut”, "Biuser"...);
KOJM4YeCTBeHHBIC (00IbIIIe, MEHBIIIE, PABHO...);

MPOCTPAHCTBEHHBIC (JJAJICKO OT, OJMU3KO OT, 33, MOJ, Hal...);

BpeMeHHbIE (paHbIIle, MO3KE, B TCUCHHE... );

aTpUOYTUBHBIC CBSI3U (MMETh CBOWCTBO, UMETh 3HAYCHHE...);

JIOTHYECKUE CBS3U (U, UK, HE) U JIp.

[Ipobnema moucka pemieHust B 0a3e 3HAHUM THIAa CEMAaHTUYECKOW CETHM CBOAMTCA K 3a/ade IMOHMCKa (parMeHTa CETH,
COOTBETCTBYIOILEI0 HEKOTOPOH IOACETH, COOTBETCTBYIOIEH [TOCTaBIEHHOMY BOIIPOCY.

Ilpumep. Ha pucynke m3oOpakeHa ceMaHTHYecKas ceTh. B kadecTBe BepmmH monsaTusA: Yemorek, VBanoB, Bosra.
ABTOMOOMIE, B Tpancnopra. JlBurarens.

HeuraTens
L 3
CEOHCTED HMEET
)
Bonra 30 AmTomobuN: | 3w | Bug tpancnmopra }

)

T HHATIIEE HT JIEOSHT

k

Heanoe S — Henopex

Puc. Cemanmuuecxas cemo.

OcHOBHOe NpeuMMyHIeCTBO 3TOM MOJETH - B COOTBETCTBUM COBPEMEHHBIM IMIPEJCTABICHHUSAM 00 OpraHu3aluu
JOITOBPEMEHHON MaMATH YEIIOBEKA.

HeI[OCTaTOK MOACIH - CJI0KHOCTE ITIOMCKA BBIBOJA HA CEMaHTHYCCKOM CETH.



Jia peanuzanuy CEMaHTHUYECKUX CETEH CYIIECTBYIOT clelualbHble ceTeBble s3bIkH, Hanpumep NET u gp. Illupoxo
M3BECTHBI IKCIIEPTHBIE CHCTEMBI, MCIOJB3YIOIMINE CEMaHTHUECKHE CETH B KadeCTBE A3bIKAa MPEACTABICHHS 3HAHUH -

PROSPECTOR, CASNBT, TORUS.

[Tpu hopmanu3zanuu CoO3aHHON CEMAaHTHYECKOW CETH KaK IMPAaBUIIO UCHONIB3YeTCs €€ MaTpUIHOE (MK
TabJIMYHOE) OTOOpaKEHHUE.

ITPAKTUYECKAS PABOTA Ne 35
CO3JAHME CETEBOI'O CEPBEPA U CETEBOTI'O KJ/IMEHTA

Heas padorsl: M3yuenne nporokonos cemeiictBa TCP/IP, dynkunit u merono crangapra WINSOCK,
OTIPEJIEIISIONIETO CeTeBON HHTepdeiic s mporpaMmmupoBanus coketoB B OC MicrosoftWindows. Pazpaborka
MIPOrpaMMBI-KJIMEHTa B apXUTEKTYpe B3aUMOJIEHCTBHS “KIIMEHT-CEpBEp” ¢ NCIOIb30BaHUEM CEMENCTBA IMPOTOKOJIOB
TCP/IP.Pa3paboTka nmporpaMMmbI-CepBepa B apXUTEKTYPe B3aUMOJICHCTBUS “KIHEHT-CEpBEP” C UCIIOIB30BAHUEM
cemeiicTBa ipotokoioB TCP/IP u 6ubnuorexn WinSock.

®opmMa oTuera:

—BBINIOJIHUTD 3aaHUE;

—II0Ka3aTh NPEINOAaBaTelo;

—OTBETUTH Ha BOIIPOCHI IPEnogaBaTes.

Bpemst BoinosiHenus: 2 4
3aganue 1: Pa3zpaboTars nporpamMMmy KJIMEHTA, KOTOPask JOJDKHA!
— 3ampalluBaTh y [0Jb30BATENS aIpec MPOrpaMMbI-CEpBEpa;
— yCTaHaBJIHBATh COEIUHEHHE C CEPBEPOM;
— IepenaBaTh Ha CepBEp JIaHHBIE;

— HpHUHUMATLb OTBET OT CCPBCPA U BHIBOJAUTH €TO HA 3KPaAH,

—  3aKpbIBaTh COEANHEHUE C CEPBEPOM.
OcHOBHbIE CBeIEHUSI:

st TOro 4TOOBI YCTAHOBUTE CBSA3H C MPOIECCOM, BBITOTHIIONTUMCS Ha Ipyroit DBM, KiIueHTCKas mporpaMMa JoJKHA
co3narb cokeT. CokeT B 10001 COBPEMEHHOHM cHCTeMe MpeAcTaBisieT coboi 0coOblii Bu (aiiina, U3 KOTOPOTO MOXKHO
quTaTh U B KOTOpOﬁ MOKHO 3aIIMChIBAaTh IBOWMYHBIC JAHHBIC. HpI/I ornepanuax oOMeHa ¢ COKETOM HET HUKAKOr'0 KOHTPOJIA
THUIIOB, 3Ta 3ajJlaya Bo3jiaraercs Ha npuiokeHus. Ha cxeme anroputma (cm. Error: Reference source not found) 6ok
“Co3naHue cokeTa” mojpa3yMeBaeT BbI30B (pyHKIuU socket, KOTOpBIH B ciydyae ycrexa co37aeT COKET — IIOTOKOBOE WU
JeitarpaMMHOE — U CEMEICTBO MPOTOKOJIOB. B maHHOM citydae co3aaeTcst IOTOKOBBIM COKET U MCIONB3yeTCsl CEMEHCTBO
npotokonos TCP/IP.

VYcTraHOBKa COETUHEHUS C APYTHM IMPOLIECCOM 3aKJII0YaeTcs B OOMEHE CIeHUaJbHBIMU MaKeTaMHd U BO3MOXKHO TOJIBKO
TOT/Ia, KOT/Ia TOT MPOILIECC OKHUIAET MpHeMa COeAMHEHNH. B pOTHBHOM cityuae pe3ynbpTaTr omnepauuu OyneT HeyIauHbIM
1 OyIeT MoNydyeHO COOOIICHHWE O TOM, YTO-JIM0O HE YAalloCh YCTaHOBUTH COCIWHEHHE, JTUOO OHO OBLIO pa3opBaHO
(3aBucuT OT peanuzauuu). s ycTaHOBKHM coeluHeHHs TpeOyercs ykasate OBM mo IP-ampecy mnm mo momeHHOMY
WMEHH, KOTOpOe 00513aTeNIbHO TOJDKHO OBITH MpeoOpa3zoBaHo B [P-aapec, u nmpouecc Ha 31oit OBM (10 enovncieHHOMY
uAeHTH(UKATOPY, Ha3bpIBaeMOMY MOpTOM). Bee 3T0 peanmsyercs npu momomu ¢yHkuun connect. Ecim coenunenune
YCTIENTHO YCTAaHOBIEHO, TO Cpa3y MOCJe BBI30Ba ATOH (PYHKIIMHM MOKHO BECTH OOMEH C TapaHTHPOBAHHOH JOCTaBKOM

nmakeros. B IIPOTHUBHOM CJiIy4dac pa60Ta HCBO3MOXXHAa.



[lepemaya u mpueM JaHHBIX, TO €CTb OOMEH C COKETOM, NPOM3BOAUTCS BCEMH JIOCTYIHBIMH B CHUCTEME CpEICTBAMHU
oOMeHa ¢ (aiimamu, HarrpuMep, cructeMHbIe BBI30BH read u write B UNIX u Windows, 6ubnmnoteunsie pynknuu fprintf,
fgets u T. 1. [lepen ocymecTBieHHEM Nepeavyn JaHHBIC, €CIH 3T0 HE00X0ANMO, MHU(PYIOTCS KaKUM-ITHO0 alrOpUTMOM.
Ha npunHMMatomeil cTopoHe TWOJydeHHBIE JaHHBIE NemM(PYIOTCS, W omnpenensercs (WM ONpOBEpraercs) Hx
MOTMHHOCTB, OT Pe3yJIbTaTa 4ero 3aBUCUT AajbHelIias paboTa ¢ 5THM KIMEHTOM.

Pa3peiB coenuHeHHs O3HaYaeT OOMEH CIEIHMAIBHBIMU TAKeTaMH M MOXET MPOHM3BOAUTHCS NMPH TTOMOIIM CHCTEMHOTO
BbI30Ba close. @yHKIHMS close YHHUTOXKACT COKET, Aeiasi ero HeNPUroJHBIM K MCIIOIb30BaHUIO (JF00ast onepanusi ¢ HUM
OyJIleT 3aKaHYMBATHCS HEyAadeH).

3aganme 2: PazpaboraTs mporpamMMmy cepBepa, KOTopas J0JKHA!

— OXKHIAATb 3alIpOCOB OT IIPOTrpaMM KJIIMCHTOB Ha COCANHCHUC,
— YCTAaHaBJIMBATb COCAUHCHUC C KIIMCHTAMU,; IPUHUMATh JAHHBIC OT KJIIMCHTOB U BBIIIOJHATH UX 06pa60TKy;

— TMepechUIaTh pe3yNIbTaT 00pabOTKH KIHEHTY.

OcHoBHBIE CBeIeHHUS:

OcHOBHOI1 3a1aueii cepBepHO YacTH sBJsieTcs: 00padoTka. OOMEH JaHHBIMH C KIMEHTCKUMHU MPOLIECCAaMU €CTh BasKHAsI
COCTABIISIIOIIAS YaCTh ATOM 3a7ayH.

Ji1st TOro 4ToOBI MPOLECCHI-KINEHTHI MOTJIN CBA3ATHCS C CEPBEPOM, CEPBEP CO3AAET COKET AJIsl oOMeHa qaHHbIMU. Ha
cxeme anropurma (cm. Error: Reference source not found) ato npexncrasieno 61okom “Co3nanue cokera”.
[IponsBoauTes Tak e, Kak U B KIIMEHTCKOW MTporpamMmme.

Crenyroumii 610k — “IlomyueHue TOKanpHOTO aapeca’” — NPUHIMITHATBHO BaskeH. OH CITy>KUT JJIsl TOTO, YTOOBI BCE
3arpockl Ha COSAMHEHUS, MPUXO/IAIIIe Ha JaHHyI0 DBM u oOpamaromuecs K yka3aHHOMY TOPTY, OTlepariioHHast
cHcTeMa HalpasJisula JaHHOMY Tpoueccy. Onepanus IpoU3BOANTCS MOCPEICTBOM CUCTEMHOTO BbI30Ba bind, B KOTOpoM
yKa3bIBaeTcs CO3/IaHHBIN paHee cokeT, [P-aapec DBM (kak mpasmiio, 310 koHcTtaHTa 0) 1 uaAeHTH(UKATOp TIpoiiecca, T.
e. mopt. [locne aToro, B ciayyae ycrexa, mporpamma cepBepa BeI3bIBaeT PyHKIHIO listen, KOTopasi TOBOPUT
OTIepPaIIMOHHON CHCTEME O TOM, UTO MPOIECC 0XKUIAET MOCTYTUIEHH 3aIIPOCOB Ha COeIMHEHHE K JAHHOMY COKETY H, YTO
9TH 3aIPOCHI HY’)KHO CTaBUTh B OYepeab YKa3aHHOW ATUHBI (B MTYKAaX).

[Tomydenue 3ampoca Ha coeIMHEHNE TPOUCXOANT TOT/Ia, KOTAa KIMEHTCKHUH MPOIecC BOIIeN B OJIOK “YcTaHOBKa
COeMHEHUS, T. €. BhI3Ball (hyHKIHIO connect. OC cepBepa IMpH 3TOM CO3JaeT KOIHMIO COKETa, YTOOBI IIporpaMma MorJia
Ha MEPBOM DK3EMILIIPE POJIOIDKUTH PadoTy, a Ha IPYrOM — BECTH OOMEH C MOIKIFOUUBIIUMCS KIHEeHTOM. ClieTy o
010k — “Co31aHre HOBOT'O TTIOTOKA™ — TIOJIpa3yMeBaEeT TOPOKICHUS HOBOW MapaJlIeIbHON BETKH IMPOTPaMMBI, KOTOpast
Oyxet BectH 00paboTKy naHHbIX. B cucremax Windows 310 00b14HO HUTS (thread), cozmaBaemast mpu MOMOIIN QYHKIMH
_beginthread, B UNIX-crcTemax 3T0 HOBBIN ITpoIiece, CO3AaBaeMBIi ITPH TIOMOIIH BhI3oBa fork.

[epenaya u mpreM AaHHBIX, T. €. OOMEH C COKETOM, IIPOU3BOINUTCS BCEMH JOCTYITHBIMU B CUCTEME CPEJICTBAMU OOMEHa ¢
¢aitnamu, Hanpumep: cucteMHbie BBI30BH read u write B UNIX 1 Windows, 6ubnmoreunsie Gynkmnuu fprintf, fgets u .
n.Ilocne mpuema JaHHBIX OHU ACMIA(PYIOTCA C LENbIO, BO-TIEPBBIX, OIYYUTh OTKPBITHIN TEKCT H, BO-BTOPBIX, YTOOBI
OTIPEEeNTUTh IOJJTMHHOCTh IaHHBIX. 3aT€M €CJIM YCTAaHOBJICHA MOUIMHHOCTD JaHHBIX U MOJyYeH KOPPEKTHBIA OTKPBITHIH

TEKCT, IPOU3BOAUTCS 00padoTKa naHHbIX. [lepea oTpaBKoi KITMEHTY pe3ynbTaToB paboThl JaHHBIE CHOBA LIH(PYIOTCS.
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PA3BPABOTKA TECTOBOI'O CHEHAPUS TPOEKTA
eab: mony4uTh HaBBIKK Pa3pabOTKHU TECTOBBIX CLIEHAPHEB.

dopma oTyera:



—BBITIOJIHUTH 331aHUE;
—TI0Ka3aTh MPENoaBaTelio;

—OTBETHUTb Ha BOIPOCHI MTperoaBaTels.
Bpems BbInosiHeHus: 2 4

Teoperuyeckne BONpoOChI
OrneHka CTOMMOCTH U IPUYUHBI OIIMOOK B MPOrpaMMHOM 00€CIIEUEHHUH.

Buasl u MmeToBI TCCTUPOBAHMUAL.

Ilousarue Tecra.

TpeGoBanust Kk pa3pabOTKe TECTOBBIX CLIEHAPUEB.

ITpaBuna pa3paOOTKU TECTOBBIX CLIEHAPHEB.

3aganue Ne 1. Hanucats nporpamMmy pemieHusi KBaIpaTHOTO YpaBHEHUS ax2 +bx +c=0.

3aganue Ne 2. HaliTu MUHMMaNbHBIN HAOOP TECTOB JJIsl IPOrPaMMBbl HAXO0XACHUS BEIle-CTBEHHbIX

KOpHEHN KBaJPaTHOTO YPABHEHUS ax2 + bx + ¢ = 0. Pemenme MIPEJICTaBJICHO B TaOIHIIE.

Ho- | a| b | ¢ | Oxunaemsrit Yro nposepsercs
Mep pe3ynsTaT
TECTA

=5 2 | xi=2, x2=0,5 | Cnyuai BenIecTBEHHLIX KOpHEH

2 | 5 | Coobmenne | Crnydait KOMIUIEKCHEIX KOpHEH

=121 0 | x=4, x2=0 Hynesoi kopeHs

10 | Coobmenne | HepaspemmMoe ypaBHeHHE

17 | Coobmernne | HerBagpaTtnoe ypasHeHHE

1] ] W] Rl ] b2
ol o o o w| w]

0
0 | 0 | Coobmenne | Hepaspemmmoe ypaBHeHHE
5
0

0 | xi=x=0 Hyneswie kopHH

Takum 00pazom, IIst 3TOM MporpaMMbl MpeniaraeTcss MUHUMAaJIbHBIA HaOop (yHKIIMOHAIBHBIX

TCCTOB, HCXOJ U3 7 KnaccoB BBIXO/JHBIX JaHHBIX.

3anoBeau Mo OTJIAJKU MPOrPaMMHOIO CPEJICTBA, Ipeaioxkennbie ['. Maiiepcom.

3amoBenps 1. Cuuraiite TecTMpoBaHUE KIHO4eBOH 3amaueil pazpaborku IIC, mopydaiite ero cambim

KBAJIM(HULIHUPOBAHHBIM U OJApPEHHBIM IPOTrPAMMUCTAM, HEXEIATEIbHO TECTUPOBATh CBOIO COOCTBEHHYIO
MIpOrpaMMmy.
3anoBenps 2. XOpoII TOT TECT, /Ul KOTOPOTO BBICOKA BEPOSITHOCTh OOHApPYKUTh OIIMOKY, a HE TOT,

KOTOPBI IEMOHCTPUPYET MPaBUIbHYIO pad0OTy IPOrpaMMBI.
3anoBenp 3. '0TOBbTE TECTHI KaK JUIsl IPAaBUIIbHBIX, TAK U JJI HEMPABUIbHBIX JaHHBIX.

3anoBenp 4. JIokyMeHTHPYHTE MPOIYCK TECTOB Yepe3 KOMIBIOTEP, JETAIBHO U3ydailTe pe3yIbTaThl
KaX/10T0 TecTa, u3beraire TeCTOB, MPOMYCK KOTOPBIX HENb3sl MOBTOPUTH. 3amoBeab 5. Kaxasiii Momyib
MOJIKJIFOYANTE K MpOorpaMMe TOJIBKO OJIMH pa3, HUKOI/Ia HE U3MEHSANWTEe MporpamMmy, 4ToObl 00JEr4uTh ee

TCCTUPOBAHUC.



3anoBens 6. IlpomyckaiiTe 3aHOBO BCE TECTHI, CBS3aHHBIE C MPOBEPKOM pabOThl KaKOH-IHOO
nporpammbl [IC wnm ee B3aUMOACWCTBUS C APYTUMH IPOTpaMMaMHd, €CIM B Hee OBLIM BHECEHBI

U3MEHEeHUs (HarpuMep, B pe3yibTaTe YCTpaHEHUs OLIMOKH).

3ananue Ne 6. Pa3paboraiiTe HaOOp TECTOBBIX ClieHapHeB (KaK MO3UTHUBHBIX, TAK U HETATUBHBIX) JIJIS

CHEAYIOLIEN MPOrPAMMBI:

HMMeeTcs KOHCOJIbHOE IMPUIIOKCHUC (pa3pa60TaI7ITe CaMOCTOHTeJ'ILHO). EMy Ha BXOJ IoJacTCsa 2

cTpoku. Ha BeIXo/€ pUiIoKEeHNE BBIIAET YHUCIIO BXOKIECHUN BTOPOM CTPOKH B niepByro. Hanpumep:

Crpokal  [Crpoka2 _______|BuiBog |
a6

crercan o 2

Ha60p TCCTOBLIX CLHCHAPUCB 3alIMIIUTC B BUJIC Ta6J'II/II_II>I, HpHBeﬂCHHOﬁ BBIIIIC.

3aganue Ne 3. Opopmure oTyer.
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PABPABOTKA TECTOBBIX IIAKETOB
Llesb: MOMy4YNUTh HABBIKK pa3pabOTKHU TECTOBBIX ITAKETOB.

dopma oTyera:

—BBIIIOJIHUTH 33JaHUE;

—TI0Ka3aTh [IPENOJaBaTelllo;

—OTBETUTh Ha BOIIPOCHI IPETIOAABATENIS.
Bpemst BoinosiHeHus: 2 4

Teopernueckue BOPOCHI

CucremMHbIe OCHOBBI pa3paboTKU TpeOOBaHM K CIIOKHBIM KOMITJIEKCAM IPOTrpamM.

dopmanuzanus 3TaJIOHOB TPEOOBAHUI U XapaKTEPUCTUK KOMILIEKCA IIPOTPAMM.

dopmupoBaHue TPEOOBaHUN KOMIIOHEHTOB M MOAYJIEH IMyTeM JEKOMIO3UINH (PYHKIIUNA KOMIUIEKCOB

IIPOrpaMM.
TectupoBaHue MO MPUHIUITY «OEJIOro ALUIUKaY.

3apnanue Ne 1. B JlpeBueit I'peruu (II B. 1m0 H.3.) ObuT M3BecTeH mudp, Ha3pIBaeMbId "KBaapat
[Mom6us". HludpoBanpHas TadnHIa TPEACTaBIsLIa COOOW KBaapaT C MSTHIO CTOJNOIAMH U TISTHIO
CTpOKaMH, KOTOpbIe HyMepoBaluCh HuppamMu oT 1 1o 5. B Kakayo KIETKy TaKOro KBajpara
3amuchIBAJIach 0JHA OykBa. B pesynbTaTe kKakaoi OykBe COOTBETCTBOBAJIA Iapa YHCEl, U MuppoBaHUE

CBOJHMJIOCH K 3aMCHC 6yKBBI r[ap0171 YHUCCII. I[J'ISI JJaTUHCKOTI'O aJ'I(I)aBI/ITa KBaapar [Tonubus umeer BUA:

| 2 3 4 5
1 A |B cC D |E
2 F G H |[LT |K
3 L M N |O |P
4 Q |R S T u
5 v W X |Y |Z

[Tonb3ysch N3M0KEHHBIM CITIOCOOOM CO3AaTh MPOTPAMMY, KOTOPAS:

a) 3amudpyeT BBEACHHBIM TEKCT M COXPAHHT €ro B (hai;



Tect O>xuaemblii DakTUYeCKUN Pesynbrar
pe3yJIbTaT pe3yJIbTaT TECTUPOBAHUS

0) cuuTaeT 3aMPpPOBaHHBIA TEKCT U3 (ailia u paciuppyeT JaHHbIN TEKCT.

3aganue Ne 2. CnpoekTHpoBaThb TECTbl MO MPUHIUIY «OEIOro AIuKa» Ui IpOorpaMMBbl,
pa3paboranHoil B 3amaHuu Ne 1. BeIOpaTh HECKOJBKO aJrOpUTMOB JUIsl TECTHPOBAHUSA U O0O3HAUUTH
OykBamMH WIM LM(paMu BETBH 3TUX aJIrOpPUTMOB. Belimucarh myTu aaropurMa, KOTOpbIE JOKHBI ObITh
MIPOBEPEHBl TECTaMM JJIs1 BBIOPAHHOTO METO/a TECTHPOBaHUS. 3amucaTbh TECThl, KOTOPBIE IMO3BOJSAT
npoiiTh mo mytsaM anroputMa. [IporectupoBaTh pa3pabOTaHHYIO BaMHU HporpaMmy. PesynbTatel

oopMUTH B BHIC TAOIHII;

3apanue Ne 3. [IpoBepuTh Bce BHIBI TECTOB M ClieJaTh BEIBOABI 00 X 3((HEKTUBHOCTH.

3ananue Ne 4. OpopMHUTD OTHET.

INPAKTHUYECKAS PABOTA Ne 38
NCITIOJIb3OBAHUE NTHCTPYMEHTAPUA AHAJIM3A KAYECTBA

Heﬂb: IMMOJIYYHUTH HAaBBIKU MCIIOJIB30BAHUA MHCTPYMCHTAPH aHAIM3a Ka4€CTBa.

dopMma oTyera:

—BBIIIOJTHUTH 3aJaHUCEC,

—TI0Ka3aTh MIPENOJaBaTelo;

—OTBETUTb Ha BOIIPOCHI MIpenoaBaTes.
Bpems BbInosiHeHus: 2 4

TeopeTn'{ecKne BOIIPOCHI
O6I_I_II/IC Tpe6OBaHI/IH K Ka4C€CTBY (py'HKI_II/IOHI/IpOBaHI/ISI CJIOKHBIX TPOTPaMMHBIX KOMIIICKCOB.

TpebGoBaHMsI K XapaKTEepUCTUKAM KauyecTBa CJI0KHBIX MPOIrPAMMHBIX KOMIUIEKCOB.

TpeboBanus k 3(h(heKTUBHOCTH HCIIONB30BaHUA pecypcoB DBM mporpaMMHBIM KOMIUIEKCOM B

peaJIbHOM BPEMEHHU.

[TpoBepka KOppeKTHOCTH (PYHKIIMOHAIBHBIX TPEOOBAHHIA K CIIOKHBIM KOMILJIEKCAM TIPOTpaMM.

3aganue Ne 1. Hanucats nporpamMmy, TeHEpUPYIOLIYI0 MacCUB BELIECTBEHHBIX YMCEII B TUAIa30HE

ot —10 a0 10m OIpCACIIAITYH0 BCE MUHHUMAJIBHBIC ITOJTOXKUTEIIbHBICOJICMCHTEI.

3aganue Ne 2. OneHuTh 3¢ HpeKTHBHOCT pa3pabOTaHHON MPOTPAMMBI:

HcxonnasmporpamMmma VY nyumeHnHasmporpamma
HenoctaTku KonnuectBennas Viydmenus KonuuecTBennas
OLIEHKA OllEHKA
Bpemsa
BBITIOJTHEHHUSI
OnepaTuBHas
aMATh
Buemnss
namsTh

3aganue Ne 3. O1leHUTh Ka4eCTBO pa3pabOTaHHOM MPOrpaMMBbI:



[IpaBwibHOCTE | YHUBepcambHOCTH | [IpoBepsieMOCTh Tounocts

PE3yJIbTaTOB

Henocratku

OrneHka

3aganue Ne 4. OpopmuTh OTUET.

ITPAKTHYECKAS PABOTA Ne 39

AHAJIN3 1 OBECIHHEYHEHUE OBPABOTKH UCKIIOYHUTEJBbHbIX
CUTYAIIUI
Ilesmm: momyyeHne HABBIKOB aHaIM3a U obecredeHnss 00pabOTKU UCKIIOUUTEIbHBIX CUTYaLUH.
®opma oryera:
—BBIIIOJTHUTDH 3aJaHHUC,
—TI0Ka3aTh [IPENOJaBaTelo;

—OTBETUTH HA BOMPOCHI MIPEMOIaBATEIIA.
Bpems BbInosiHeHus: 2 4

Teopernueckue BOPOCHI
Uckmouenns B C++.
VY cTaHOBIEHHBIE UCKITIOYEHHUS.

Crenudukanys UCKIIOYEHUS.

3aganue Ne 1. Harmucats mporpammy, B KOTOpoi 00pabaThIBAIOTCS CICAYIOIINE UCKITIOYUTEIHHBIC

CUTyaluu: "oTpUlIaTeIbHOE 3HaYeHHEe Bo3pacTa’ U "ToJ] poXk/IeHus1, OObIIe TeKyIero":



finclude <iostream>

finclude <ctime>

using namespace std;

int ARgeCalc(int year)
{
if (year <= 0)
{
throw "ERROR: negative wvalue of the birth year!!!"™;

struct tm *CDate;

time t tt = time (NULL) ;

CDhate = localtime (&tt);

if (year > (1500 + CDate->tm_year) |}
{

throw "ERROR: The birth year walue is greater than current year wvalue!!!";

return 1500 + CDate->tm_ysar — year;

int main()

{

int BYear = 1580;
int Phge = 0
try{

PRhge = AgeCalc(BYear);
}

catch (const char * =)

catch(...)
{

cout << "Unknown exception™ << endl<<endl;

cout << "For birth year " << BYear << " the age is " << PAge << endl;

return 0;

3aganue Ne 2. CocTtaBUTh MPOrpaMMy LUKINYECKOTO BBIYMCIICHUS 3HAaYEHUH (PyHKUIMH, ONpeleseHHbIX U3
TaOJIMIIbI BAPHAHTOB 3a/1aHMi. 3HaueHns: R 1omKHBI BBOAUTHCS ¢ KinaBuatypsl. R1 u R2 —BemecTtBennsie, R3

—KkoMmIuekcHoe. [IperycMoTpeTs BBIBOJ O/ICKAa30K B BUAE(HAIPUMED):
Funkciyasin(x)
Q-
VyihodizprogrammyiVve
ditechisloili Q:

JUis BbIUMCIIEHUS 3HAU€HUH (PYHKUIMU HanmucaTh (GYHKUIUIO, BEIYUCISIONIYIO TpeOyeMble MO0 3aJaHHIO

3HaueHwusl. [Ipu pazpaboTke GyHKIUU pa3perniacTcs: UCIOJIb30BaTh GyHKIMKH MOy s math.h.

[IpenycmoTpers aHanmu3 Bcedl BBeAGHHOW WHPOpPMAaNMU Ha OIKOKH, 00paboTKy omHuOoK
peaan30oBaTh C MCIOJIb30BAHHEM C HCIIOJIB30BAHMEM OOpabOTYHMKOB try... B 3aBHCHMOCTH OT BapHaHTa

3ananus. [lpenycMoTpers BbIBOA MMeHU (YHKIUHM, B KOTOPOW Mpou3oluia omuoka. BeiBoa Ha 3kpaH u



YTCHHUC C KJIaBHATypbl OpPIraHU30BATb IIpW IIOMOIIKU CTAHAAPTHBIX ITIOTOKOB BBOHH/BBIBO,H&/OHIH6KH.

BriBecTr ucxoaHbIe TaHHBIE U pe3ybTaT BBHAE(HAIIPUMED):

Sin(R) = rez;

['ne rez —pe3yabpTaThl BEIUMCIICHUS (BEILIECTBEHHBII).

BapuasT' DYHKIHA Ob6paboT4nkH

IToTepa pazpana
1 Sin(R1)*(pi)/R2-R3 pApap
Henenne Ha 0

IToteps pazpana

(8]

Sin(R2)/pi*R1+R3
ITepenonnenne

IToteps pazpana

3 Tan(R1)/R3+Cmod(R3)
IIpepriBanne
. IToteps pazpana
4 Arctan(R1)*R2+ R3
ITepenonHeHHe
OOm1.onp.apr.
5 Ln(R1-R2)*R2-R3 HcuesnoseHde
HopAIKa

3aganmne Ne 3. Peanusyiite kiacc «oyepenb» W3 CTpOK. Peanusyiite mMeTonbl AJis BCTAaBKH B OYepelb U

yAaJICHHA. HOpO,I[I/ITC n 06pa60TaI71Te OIIINOKU AUHAMHWYCCKOI'O BBIACIICHUS MMaAMATH, IICPCIIOJIHECHUA OUCPCIHU.

3ananue Ne 4. OdopmuTe OTYET.

INPAKTUYECKAS PABOTA Ne 40

OYHKIIMOHAJIBHOE TECTUPOBAHUE
Lesb: momy4yeHre HaBBIKOB MPOBEACHUS (PYHKIMOHAIBHOTO TECTHPOBAHUSI.

®opma oryera:

—BBIIIOJTHUTH 3aJaHHC,

—TI0Ka3aTh MIPENOJaBaTelo;

—OTBETHUTh Ha BOIIPOCHI MTperoaBaTes.
Bpemst BoinosiHenus: 2 4

TeopeTnyeckue BOPOCHI

OcoOeHHocTH  (PYHKIIMOHAIBHOTO TECTUPOBAHUS IIPOTPAMMHOT0 00eCIIeUeHUs(TECTUPOBAHUS
«UEPHOTO SIIIUKAY).

OI_HI/I6KI/I, BBIABJIAACMBIC IIPH q)YHKI_II/IOHaJ'ILHOM TCCTUPOBAHUHU.

3amauu, pemaeMbie pu GyHKIMOHATHFHOM TECTUPOBAHUMU.

3aganme Ne 1. Onummre MeToAb!l POPMHUPOBAHUS TECTOBBIX HAOOPOB MPH UCHOIB30BAHUU

CTpaTeruu "YepHoro sumka':

DKBUBAJICHTHOEpA3OHEHNE

AHaIM3rpaHNYHBIX3HAYCHUN

AHaJII/ISHpI/I‘-II/IHHO-CJ'IC,Z[CTB €HHBIXCBS3€EH

[IpeanonoxxenneobommoOKe




3aganue Ne 2. [Tyctb HEOOXOIMMO BBIMOJIHUTH TECTUPOBAHUE MPOTPAMMBI, OMPECNAIONIeH TOUKY
TepecevyeHus IBYX MPSMBIX Ha MIOCKOCTHU. [lomyTHO, OHA JOMKHA OMPEAeATh MapallIeIbHOCTh MPSMO

OJIHOM UX OCell KOOpAMHAT.

B ocHOBe mporpaMMel JIEKHUT PEIICHNE CUCTEMBI JINHEHHBIX YpaBHEHUI

Ax+By=CuDx +Ey=F.

1. Wcnonb3yss MeTON SKBUBAICHTHBIX DPa30MEHMIA, TOIy4aeM sl BceX KOA(PQHUIMEHTOB OJIUH
MIPAaBUJIbHBIN KIIacC HKBUBAJIEHTHOCTH (KO3(Q(UIMEHT — BELIECTBEHHOE YUCIIO) U OJUH HENpPaBUIIbHBIN
(ko3¢ durenHT — He BemecTBeHHOe Yncio). OTKy1a MOKHO MPEJIOKHUTh 7TECTOB:

1) Bce k03 dUITMEHTHI — BELIECTBEHHBIE YNCIIA,
2)— 7) moodepeHO Kaxabli n3 KO3 PHUIHNEHTOB — HE BEIIECTBEHHOE YHCIIO.

2. Ilo Merony TpaHUYHBIX YCIOBUW MOKHO CUWTATh, YTO JJIsl MCXOJHBIX JAHHBIX T'PaHUYHBIC
YCIIOBHSI OTCYTCTBYIOT (Kod(hdummeHTsl — "moOble" BeIIECTBEHHBIE 4YHUCHA); IS PE3yJbTaTOB —
MOJIy4yaeM, 4YTO BO3MOKHBI BapUaHThl: €IWHCTBEHHOE pEIICHUE, NpsSMbIE CIUBAIOTCS (MHOXKECTBO
pelieHuit), mpsiMble napaieNbHbl (OTCYTCTBUEPEIICHHI).

CrnenoBaTellbHO, MOXHO TIPEJIOKUTH TECTHI, C pe3yJbTaTaMU BHYTPU O0JIACTH U C PE3yJIbTaTaMH Ha

TpaHune.

3. Ilo meTony aHanu3a NPUUMHHO-CIEACTBEHHBIX CBSI3€l ONPENEIIIEM MHOXKECTBO YCIOBUM.
a) JUIs OTIpeIeJICHUs TUIIAPSIMOM;

0) 1S OTIpeIeIICHHs] TOUKH TePeCeUSHUSI.

BLII[CJ'IHCM TpU T'pyHIIbl MPUYIUHHO-CIICACTBECHHBIX CBsI3EH (OHpGI[eJ'ICHI/IC TUIIAa U CYIIECCTBOBAHUSA
nepBoﬁ JIMHUM, OMMPECACIICHUC THUIIA N CYIICCTBOBAHUA BTOpOfI JIMHUHA, OMPECACIICHUC TOYKHU HGpGCG'—I@HI/IS{)

" CTpOUM Ta6.HI/II_U>I HCTUHHOCTH.

K yxe umeromuMces Tectam 100aBISIIOTCS:

a) TPOBEPKH BCEX CIIy4aeB PACIOJOXKECHHUS O0€MX NpsSIMBIX — 6 TECTOB IO TEPBON MPAMOU

BKJIaIbIBAOTCs B 6 TecToB 110 BTOpOfI HpHMOﬁ Tak, YTOOBI BAapHWaHTHI HE COBIIAAaJIU, — 6 TCCTOB,

0) BBITIOJIHSACTCS OT/ENbHAS TPOBEpKa HecoBMmaieHns yciuoBus X0 = 0 wim y = 0 (B 3aBUCHUMOCTH OT
TOTO, KaKOW TecT ObUI BHIOPAaH MO METOMY TPAaHUYHBIX YCIOBHI) — TECT TaK)K€ MOYKHO COBMECTHUTH C

MPEABITYIIUME 6 TECTAMU;

4. ITo MeToxy MpeArooKeHust 00 ommrdke J00aBUM TECT, P KOTOPOMBCE KO3 PUIIMEHTHI —HYIIH.
Bcero momyunnu 20 tectoB mo BceM ueThipeM MeToaukaMm. Ecim eme monmpoOoBaTh BIIOKHUTH

HE3aBUCUMBIC ITPOBEPKH, TO BO3ZMOKHO YUCIIO TECTOB MOXKHO €IIIC COKPATUTE.

3apanue Ne 3. PazpaboTtath mporpaMmy ompeaesieHrs BUa TPEYToJdbHUKA, 33JJaHHOTO JTHHAMH €T0

CTOPOH: PaBHOCTOPOHHUM, paBHOOEAPEHHBIH, IPSIMOYTOJIBHBIN, PAa3HOCTOPOHHHIA.

3HaueHHs o
Howmep | Ha3znauenue OxugaeMbIi Peaknusan
HUCXOIHBIX BriBos
TecTa TecTa pe3yJibTat porpamMmsl
JTAHHBIX




HpezmaraeMbIe TCCThI CBCCTH B Ta6J'II/II_Iy.

3ananue Ne 4, Pazpabotath mporpaMMy pemIeHUs] YpaBHECHUS ax? + bx +¢ = 0, rae a, b, ¢ — MmOOBIE

BCIICCTCHHBIC YK CJIa.

[Ipemiaraemble TECTHI CBECTH B TaOIHILY.

3HaueHHs .
Howmep | Ha3znauenue OxugaeMbIi Peaknusan
HUCXOJIHBIX BriBoa
TecTa TecTa pe3yJibTat porpamMmmsl
JTAHHBIX

3aganue Ne 5. Opopmuts oTuerT.

INPAKTUYECKAS PABOTA Ne 41

TECTUPOBAHUE BE3OITACHOCTH
Llesb: momydyeHre HaBBIKOB TECTUPOBAHUS 0€30MacCHOCTH HH()OPMAIIHOHHON CHCTEMBI.

dopma oTyera:

—BBIIIOJIHUTH 33JaHHUE;

—TI0Ka3aTh MIPETOJaBaTEeIIIO;

—OTBETUTb Ha BOIIPOCHI ITPETIOAABaATENS.
Bpems BbinosHenus: 2 4

TeopeTnyeckue BONpoOChI
TeCTI/IPOBaHI/Ie BOCCTAHOBJICHUA.

TectupoBaHue 6€30MaCHOCTH.

TexXHOJIOrHK TECTUPOBAHHS O€30MACHOCTH.

TeCTI/IPOBaHI/Ie 0€30IMacHOCTH — OIICHKa YSA3BUMOCTU HNPOTrpaMMHOIO obOecrneyeHUs K Ppa3InYHbIM

aTaKaM.

KOMHBIOTepHBIC CUCTCMbI OYCHBb YaCTO ABJIAOTCA MHIICHBIO HE3AaKOHHOI'O IPOHHUKHOBCHHA. HO)I
MNPOHUKHOBCHUCM IMOHHUMACTCA IJ.IPIpOKPIfI JHAaIla30H JIeNCTBUI: IIOMBITKH XaKCpPOB MMPOHUKHYTH B CUCTCMY
U3 CIIOPTHUBHOI'O HMHTEPECA, MECTh PACCCPKCHHBIX CIYyKalluX, B3JIOM MOIICHHUKAMHU JIs HE3aKOHHOM

HaXuBbI. TecTupoBaHue 0e30MaCHOCTH MPOBEPSIET (PaKTHUECKYIO PEAKIHIO 3aIIUTHBIX MEXaHH3MOB,

BCTPOCHHBIX B CUCTEMY, HAa IPOHUKHOBCHHUC. B xone TECCTUPOBAHUS 0€30IaCHOCTH UCILITATENh urpact

postb B3oMInuKa. EMy pa3sperieHo Bce:

— IOMIBITKY Y3HATh N1apOJIb C IOMOIIBIO BHEITHUX CPENCTB;
— aTakKa CHCTEMBI C IOMOIIBIO CHEIUAIbHBIX YTUIIUT, aHATU3UPYIOLINX3allUThL;
- MOJaBJICHUE, OLIECIOMJICHHE CUCTEMBI (B HAJEXK/E, YTO OHA OTKAXKETCs 00CITyKUBATh
JIPYTUX KJIUEHTOB);

— OEJICHAIIPpaBJICHHOC BBCACHUC OIINOOK B HaaCKAC IIPOHUKHYTh B CUCTEMY B XOJACBOCCTAHOBJICHUA

— IPOCMOTP HECCKPETHBIX NaHHBIX B HAACKIC HAUTH KIII0Y JJIs1 BXO04a BCUCTEMY.



HpI/I HCOIpaHUYCHHOM BPCMCHU M PECypCax XOopomec TCCTUPOBAHUC 0€30IacHOCTH B3JIOMAaEeT

TI00YI0 crcTeMy. 3ajada MPOSKTUPOBIINKA CHCTEMbI — CJIENIaTh [IEHY MPOHUKHOBEHHS 00Jiee BBICOKOM,

YyeM LIeHa [0Jy4aeMoil B pe3yIbTaTeMH(pOpMaIuu.

3aganue Ne 1. M3yunte u onuIIuTe OJHO U3 CPECTB BhIsABICHUS ysa3BuMocTeil: Tabnuma 1. O630p cpencts

BBIABJICHHUA y5I3BI/IMOCTeI>’I, pa60TaIOH_II/IX Ha YPOBHC KOJa

aHaJIn3 UCXOAHOI'O
KoJa, aHaJIn3 IIOTOKOB
JAaHHBIX U YIIPABJICHUSA

HaumenoBanu Honnepxuaem
ecpencTBa Hasnauenue BIES3BIKH IIpumeuanue
IPOTPaMMHUPOBAHHUS
HNHocTpaHHbIeCPEICTBABBISIBICHUSY I3BUMOCTEN
Its4 Crartudecku Clet+ OTMEYaET BBI30BBI
IPOCMATPHUBAET MOTEHIMAJIBLHO OMACHBIX
UCXOIHBIN KO IS GbyHKIUH, TaKUX, KaK
OOHapy KEHHS strcpy/memcpy, U BBITIOJIHSET
MOTEHLIUATBHBIX MTOBEPXHOCTHBIH
YA3BUMOCTEHN 3aILUTHI CEMAHTUYECKUI aHaJIn3,
MBITAsACh OIICHUTbh, HACKOJIBKO
OITaCEH TaKOM KOJI, a TAKXKE
JIaeT COBETHI IO €ro
yITy4IIEHUIO
Rats(rough [IpocmaTpuBaeT C/c++, php, Hcnons3yeT coueranue
auditing tool for UCXOIHBIN TEKCT, perl, python IIPOBEPOK HAJIEKHOCTH 3AIUTHI
security) HaXO/sl TOTEHIMAIBHO OT CEMaHTHUYECKHUX IIPOBEPOK B
OTacHbIe OOpaIeHust K its4 1o riry6okoro
GbyHKIISAM CEMaHTHYECKOT0 aHallu3a B
MoucKax Je(eKTOB, CIIOCOOHBIX
MIPUBECTHU K
MEPENOTHEHUIO
Oydepa, mosrydeHHBIX
13 mops
Flawfinder [TpocmarpuBaet Clet+ BrInonHseT mouck QyHKIHIA,
UCXOHBIN TEKCT, KOTOpBIE Yallle BCero
HaXO0Jisl NOTEHIIUATBHO UCTIONB3YIOTCSI HEKOPPEKTHO,
OIacHble OOpalleHus K MpHrcBanBaeT UM KOd((HUITUEHTHI
byHKIHASIM pucka (onmupasich Ha TaKyIO
uHpOpMaIKIO, KaK
nepeilaBaeMble apameTpsl) U
COCTaBIISICT
CTIHCOKIOTEHIHAIHHO
ySI3BUMBIX MECT, YIOPSI0UUBas
WX TI0 CTETICHU PUCKa
Flexelint (pc-lint) | TIpousBoauT Clet++ B KoHIIe pabOoTHI BBIIAIOTCS
CEeMaHTHYECKUI COOOIIEHUST HECKOIBKHIX

OCHOBHBIX THIIOB:
— BO3MO’KEH HYJIEBON
yKa3zaTellb — IpoOJIeMBbI ¢
BBIJICTICHUECM MTaMSTH
(manmpumep, HeT free() mocie
malloc()) — mpoGreMHBbIi
MIOTOK yIpaBJieHUs (HarpuMmep,
HEJIOCTHKUMBINKO/);

— BO3MOXHOTIEPENIOJTHEHNE
Oydepa,
apupMeTHIeCKOoenepen
OJIHEHHUE;




[TonnepxuBaembie

Haumenosanu
ecpecTBa Hasnauenue ASBIKMIIPOrpaMMH IIpumeuanue
pOBaHHS
— MPEYNPESKICHHS O IIOXOM H
MOTEHIMATLHOOIIACHOMCTHIIEKO12

Parasoftc++ test dopmuposanuerectop | C++ ['eHepupyeT TECTOBBIH KO,
aHAIIN3aysI3BUMOCTEITH BBI3BIBAsS IS €TO
a MOJITOTOBKH KOMIIHJISITOP
YPOBHE METO/Ia, visualct++
KJacca, (paiina u
MPOEKTa

Coverity Hcnons3yercs as C/ct++, java Crioco6eH ¢ MUHUMATBHOMH
BBISIBJICHUS U MOJIOKHUTEIBHOM MOTPEITHOCTHIO
ucrpaBieHus 1e(eKTOB 00pabaThIBaTh IECITKH
0€30macHOCTH U MULJTHOHOB CTPOK KO/J1a,
Ka4yecTBa B obecrieunBas 100- mporieHTHOE
MPUIOKCHUIX MOKPBITHE TPACCHI
KPUTHYECKOTOHA3HAUCHH
s

Klocwork k7 IIpesHa3zHaueH JUIs Cl/ct++, java BhISBJIAET KOPEHHBIE
aBTOMATHU3UPOBAHHOTO MPUYHHBI HEJOCTATKOB
CTaTUYECKOTO aHAJIN3a KadyecTBa U 0€301MacHOCTH
KOJ1a, BBISIBJICHUS U IPOrPaMMHOTO
MIPEOTBPALCHHS oOecrieyeHust
nedeKToB
MIPOTPaAMMHOTO
obecrieyeHus: 1
po0IeMOe3011acCHOCT
u

Codesurfer MoeT IPHUMEHATHCS Cle++ [To3BOJIAET IPOBOIUTH
JUTs1 TIOUCKA ONIMOOK B aHaJM3 yKa3areleu,
WCXOHOM KOZE, IS HCIIOJIb30BATh U OIIPEICIIATh
YITyYIICHUS MEPEMEHHBIE, 3aBUCUMOCTH
MOHUMAaHHSI JTAHHBIX, CTPOUTH
HCXOJHOTOKOIa rpadbIBHI30BOB

Fxcop Crniocoben obHapyxute | C/ct+ OTKOMIUIMPOBAHHBIN KOJI
6onee 200 HETOUETOB IIPOBEPSIETCS C TIOMOILBIO
(w1 ommOoK) B MEXaHU3MOB pedekcum,
CIICYFOIINUX 00JIaCTAX: napcuaramsil u ananusa rpaga
— APXHUTEKTYP BBI30BOB
abuoOIMOTEKN
5
— PaBUIANMEHOBAHUS;
— IPOM3BOIUTEIIHHOCTb;
— 0e30MacHOCTb

Qaudit BhIcTphlii aHanus Clet+ Hanucars Ha

UCXOIHBIX (ailioB Ha
HaJIn4Yue
MIEPENOTHECHUS
Oydepa, ommobok
(dhopmaTHON CTPOKH,
3aIpocoB
WCTIOTHSAEMBIX
BBI30BOB,
TIEPEMEHHBIX CPEeIpl,

WHTEPIPETHPYEMOM SI3bIKE perl,
MPOCT B UCTOJIb30BAHUU




1 QyHKIHH,
HUMEIOIIUX MPOOIEeMbI
3aIUTHI
PocculicknecpeacTBaBbISIBIICHUSYSI3BUMOCTEH
AK-BC AsromatmsupoBanneiii | C/c++, java, [To3BossieT MPOBOAUTH
aHAJIN3 UCXOIHBIX pascal, c#, php, CTaTHYECKUH aHAJIN3 NCXOIHBIX
TEKCTOB, C LIEJIBIO assembler TEKCTOB, TMHAMUYECKHUI aHAJIN3,
BBISIBJIEHUSA uMeeT 0a3bl CUTHATYp AJIs
MMOTEHIIHAIHHO KQKOTO U3 MOIIEPKUBAEMBIX
OTIACHBIXCUTHATY] SI3BIKOB
MIPOrPAMMUPOBAHHMS
Awucrt-c ABtomatusupoBanueiii | C/ct++ [To3BossieT MPOBOAUTH
AHAJIN3UCXOIHBIXTEKCTOB CTaTUYECKUH
AHAJIN3 UCXOJHBIX TEKCTOB
Kcaur ABtomatusupoBanHelii | C/ct++ [To3BossieT MpOBOAUTH
aHaAJIN3UCXOJHBIXTEKCTOB CTaTHYECKUM
aHaJIN3 UCXOHBIX TEKCTOB
Uca [Ipeana3znaueHo mis C/c++, pascal, Nmeet 6a3bl curHatyp Ass
BLISIBJIIEHUS perl, plm KaXXJI0TO U3 MOACP>KUBAEMBIX
MOTEHIIHATHHO SI3BIKOB
OMACHBIX CUTHATYP MIPOrpaMMHPOBaHUS
Viva64 ITomoraet Clet+ ITomoraer mHcaTh
OTCJICKUBATH B KOPPEKTHBIN u

HCXOJTHOM KOJIE
MMOTEHIUAJILHO
omnacHbIe (PparMeHTHI,
CBSI3aHHEBIE C
MepexoaoM ot 32-
OMTHBIX

CHCTEM K 64-OUTHBIM

ONTHMHU3HPOBAHHBIN KOJI JIJIS
64- OUTHBIX CUCTEM




3aganue Ne 2. PazpaboraTh npuiioskeHue, HHTEpQeic KOTOPOTo MPeICTaBIeH Ha PHCYHKE.

Foppekuma

NofizemTe
W BanerTuHa
TBIIBQJDHZ 3333333 Uﬂ.aJ'IHTb

Haimu

i el

Crmcok:

WpHa: B55-55-55
Makcura111-11-11

Beero: 4

3aganue Ne 3. Jlo6aBuTh B mporpammy (opMy aBTOPH3aLMK IO UMEHU U MTapOJIIO.
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HAI'PY3OYHOE TECTUPOBAHUE, CTPECCOBOE TECTUPOBAHHUE

He.m): IMMOJIYYCHHEC HABBIKOB IIPOBCACHUA HAI'PY30UYHOT'O U CTPECCOBOI'0 TECTUPOBAHMA.

dopMma oTyera:

—BBIIIOJIHUTH 3a4aHHUC,

—TI0Ka3aTh MPernojaBaTelo;

—OTBETUTH HA BOMPOCHI MIPENO1aBaATEIIA.
Bpemsi BbInoJiHeHUs: 2 4

TGOPCTHHQCKI/IC BOIIPOCHI

Oco0eHHOCTH HArpy304YHOTO TECTHPOBAHUSI.

OCOOEHHOCTH CTPECCOBOTO TECTUPOBAHMUSL.

3ananue Ne 1. Pazpaborats KoMnuisTop mpocThix apu(pMeTHUIeCKUX BBIpAXKECHUHN, Hartpumep 2+

+(-5)*(7-8). Bxox 1 BBIXOJ OCYIIECTBIISIOTCS B BUE CTPOK.

3ananme Ne 2. Pa3pabotaTh TECTOBBIN ClIEHApUi HArpy304HOIO TeCTUPOBaHUsA. OTBETUTH HA BOIPOC —

CKOJIBKO 3aIlpOCOB B CCKYHAY MOXKET O6pa6OTaTB MNPUIOXKECHUEC TIIpU YCIOBUHU, UYTO OHHU HAYT

IOCICI0BATCIIBHO. HOCTpOI/ITB l"pa(i)I/IK 3aBUCUMOCTH BPEMCHH OTBCTA OT KOJMYCCTBA MNapaJlICIbHBIX

3alpocoB (paccMaTpuBaTh JIOTapu(PMUYECKYIO IIKaly 1O OCHOBaHWIO 1Ba, T.e. 1, 2,4,8,16,32 u T1.71.

3anpoca) OTBETUTh HAa BOMPOC — KAaKO€ MAaKCHMallbHOE€ KOJIMYECTBO MapasuieibHBIX 3alpOCOB MOXKET

o0OpaboTarh npuinoxenue 6e3 cOoes.

3ananune Ne 3. OGopMHUTH OTYET.
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TECTUPOBAHME UHTEI'PALIMU
Ilenb: nosy4yeHne HaBBIKOB TECTUPOBAHUS UHTETPALIVH.

dopma oTryera:

—BBIIOJIHUTH 33JJaHUE;

—TI0Ka3aTh MIPETOJaBaTEeIIIO;

—OTBETUTH HA BOIIPOCHI IIPENIOAABATEIIA.
Bpems BeInoiHeHus: 2 4

Teopernyeckue BOPOCHI
OCOOEHHOCTH TECTUPOBAHUS WHTETPAITUH.
MeTobl UHTETPALIMOHHOTO TECTUPOBAHUSL.

HI/ICXO}ISIHIGG TECTUPOBAHUC UHTCTPALIUH.

Bocxonsiiee TCCTUPOBAHUC UHTCTPALINU.
CpaBHeHI/Ie HUCXOAMICTO U BOCXOAAIICTO TCCTUPOBAHUA UHTCTPALIUA

3ananue Ne 1. PazpaGoraTh NpuiioskeHHE, COCTOSAIIEE U3 TPEX MOYJICH:

1) rmaBHBIN MOYJTb, CYMTHIBAIOIINI U3 TEKCTOBOTO (haiiia KOOPAMHATHI TOUEK HATUIOCKOCTH;

2) MOJyJib, COMIEpKaIHii PyHKIIUU pacueTa paCCTOSHUS MEXKIY IBYMSTOUKAMU;

3) Moaynb, coaepkamui (QYHKIHIO, ONPEHCTSIONIYI0 TPEYrOJbHUK C MaKCHUMaJbHOU
wiomaneo. 3aganue Ne 2. Onmcarh 3Tanbl HUCXOMSINETO MPOSKTUPOBAHUS pa3pabOTaHHOTO
npwioxkenus. 3aganue Ne 3. Onucath dTarmbl BOCXOSIIETO MPOSKTHPOBAHUS, pa3pad0TaHHOTO

npuwioxenuii. 3aganue Ne 4. OpopMUTHOTYET.
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KOHOUT'YPAIIUOHHOE TECTUPOBAHUE
Ilenu: noayyeHre HaBBIKOB MPOBEACHHS KOHPUTYPAalITMOHHOTO TECTUPOBAHMSI.

®opma oTyera:

—BBIIIOJIHUTH 33JaHHUE;

—TI0Ka3aTh MIPETOJaBaTEIIIO;

—OTBETUTh Ha BOIIPOCHI IIPETIOAaBaTENS.
Bpems BbinosHenus: 2 4

Teopernueckue BOPOCHI

Oco0eHHocTy KOHPUTYPALMOHHOTO TECTUPOBAHUSI.

Kondurypamnmonnoe tectupoBanue (Configurationtesting). I[IpoBepsiercss paboTOCIIOCOOHOCTH TP
Pa3NUYHBIX KOHPHUTYpalUX, IPEeINoIaracT TECTUPOBaHUE paObOTHI CUCTEMBI HAa PA3IMYHBIX TIATPOpMaXx:

Pa3IMYHbIX BapHaHTax anmnapaTHONW KOH(GUTYpaluu, BEPCUSIX ONEPAIMOHHON CUCTEMBI U OKPYKEHUSI.

3apanme Ne 1. Jlana ctpykrypa ¢ umeneM ZNAK, cocTosiiias u3 moJiei:

— (haMUITHSL, UM,
— 3HaK301aKa;
— JaTa poXACHUS (MacCUB U3 TPEX YUCeN).

Hamnmcate nporpaMMy, KOTOpasi BBIITOJIHSET CIEAYOLIUE TEUCTBUS:



— BBOJI C KJIABHATYPBI JaHHBIX B MaCCHB, COCTOSIIMN 13 8 anemMeHToB THna ZNAK, 1 3aHeceHHe ux B
(ainaHHbIX;

— YTEHHUE JaHHBIX U3 (aiia U BEIBOA UX HAIKPaH;

— BBIBOJI Ha KpaH WH(POPMAIIMH O JIFOJISIX, POAUBIIMXCS B MECSII, 3HAUS-HUE KOTOPOTO BBEJICHO C
KJIaBUATYPHI (€CITU TAKUX HET — BBIBECTH 00 STOMCO-00IIEHHE);

— CIHCOK JIOJDKEH OBITh YIIOPSIIOYEH 110 3HaKaM 30/HaKa.

3aganme Ne 2. Onucath 1 000OCHOBaTh UTOTHM TECTUPOBAHHUS PaOOTHI pa3paOdO0TaHHOTO MPUIIOKCHHS
Ha pa3IMYHBIX IUIaTGopMax: pa3IMYHBIX BapHaHTaX alnapaTHOW KOH(HUIYpallUH, BEpCHUsX

OHepaHHOHHOﬁ CUCTCMbI HOKPYIKCHUS.
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TECTUPOBAHUE YCTAHOBKH
Ienb: nosry4eHre HABBIKOB TECTUPOBAHMS YCTAHOBKH.

dopma oTryera:

—BBIIIOJIHUTH 33JJaHUE;

—TI0Ka3aTh MIPETOJaBaTEeIIIO;

—OTBETUTH HA BOIIPOCHI IIPENIOAABATEII.
Bpems BeInosiHeHus: 2 4

TeopeTtuueckre BOIpOCH!
KomruiekcHoe TecTupoBaHHEe MPUII0KEHHUS.
3apanue Ne 1. Pazpaborath npusiokeHue, nHTepQeic KOTOporo MpeACTaBIeH Ha pUcyHKe 1.
3aganue Ne 2. [IpoBecTr KOMIUIEKCHOE TECTUPOBaHHUE Pa3pabOTAHHOTO MPUIIOKEHUSI.

3apanue Ne 3. OGopMHUTH OTYET.

a5l McnoassosaHue CTaHA3PTHEIX 3NEMEHTOS YNPaBASH = | B |

BeennTe sHaveHne BECa B rpamMMax:

10 10 zpammoe = 0,025 @yum

ETEEE  Poxwpacen

Yruma
oot @ EmHwurei pacyet e oy

HacTpoika pepakTopa

") Pacuet ana mHTepeana [¥] Uget kpacHsin

Pucynok 1
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