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BBE/IEHHE

Nudopmanms — pe3ynbTaT U OTPaXKEHHE B UEIOBEUECKOM CO3HAHHH,
MHOT000pa3re BHYTPEHHETO U OKPY’KAIOIIEr0 MUPOB (CBEACHHUS 00 OKpYKaroU[uX
yeJioBeKa MpeAMeTax, sIBJICHUH, AeCTBUS Apyrux mtoaei). O6nananue 10CTOBEPHOM
uHbOpMaIuel UrpaeT BaKHEHIIIYIO POJIb B OPTaHU3alUU IPOIecca YIPaBICHUSI.

[TotpeOHOCT, B mepenaye M XpaHEHHH pPa3IMYHOrO pojaa uHdopManuu
copMupoBanach M pa3BUBAaCh BMECTE C JBOJIOIHMEH YEIOBEYECKOTo OOIIECTBA.
CeroHsi MOKHO CMEJIO YTBEPKIaTh, YTO cepa NeATeIbHOCTH YeoBeKa B 00JacTu
UHPOPMALMOHHBIX WM TEJIEKOMMYHMKAI[MOHHBIX  TEXHOJIOTUH,  SBIAETCA
ONpeeNaonuM (PaKTOPOM HHTEIJIEKTYalIbHOM, SKOHOMHYECKOW U OOOPOHHOMU
BO3MO>KHOCTEH rocy1apcTBa M U€JI0BEYECKOT0 OOIIECTBA B LIEIOM.

B Hacrosiiee Bpemst Oosiee 50% HaceneHus 3emMild UMEET IOCTYI K UHTEPHETY.
OTO JaeT BO3MOXHOCTb OBICTPO OOMEHMBaTbcid UH(pOpMalUell Ha OOJbLIMX
pPacCTOSHUSAX.

CoBpeMEHHBIE TEXHOJIOTMM JAl0T BO3MOKHOCTH HMCIIOJIB30BATH MHOTHE
IPOrpaMMHBIE TPOIYKTHI B PEXHME OHJIANH, YTO SBISAETCA OYEHb YIOOHBIM
cocoO0OM MPOU3BOJAUTH HYXKHBIE ONEpaldU B JIFOOOM MECTE, B KOTOPOM HMEETCs
JIOCTYTl B UHTEPHET.

Lensto nannoit BKP sBnsercs paspaboTka OHJAWH KalbKyJsTOpa IS
OTpEENEHHS] PEUTUHIOB CIOXKHBIX O0BEKTOB 110 KOMILJIEKCY TTOKa3aTeleH.

JIist TOCTH>KEHUS TTOCTABJIEHHOM LENH B paboTe pelleHbl CASAYIOIINE 3a1a4u:

®  U3y4YCHO IPUMEHEHUE MAaTEeMaTUYECKUX METOAOB B TEPMOAWHAMUKE,
IIPOAHAIM3UPOBAHbl YUCJIEHHBIE METOJIbl W NPOrpaMMHBIE MPOAYKTBI  JUIA
BBIYHCIICHUN TEPMOJIMHAMHYECKUX BEJIMYMH;

®  paccMOTpeHbl METObl JU((PepeHINATFHON FeOMETPUH B MPUIIOKEHUH K
TEPMOJIMHAMHKE, TEOMETPUUECKNE AKCUOMBI, ITOJIOKEHUS U BBIYMCIIUTEIbHBIE 3aa4H

TCPMOANHAMUKHU



e  BpIOpaH MNPOrpaMMHBIA NPOAYKT [JIs PEATU3ALMH BBIYUCIUTEIBHBIX
JKCIIEPUMEHTOB U pa3pabOTaH alropuTM Ha OCHOBE CpeAcTB au(depeHLuanbHON
r€OMETPUH;

L C(bOpMI/IpOBaHI)I 3a1a4M IMCPCIICKTUBHBIX PICCJIGI[OB&HI/IfI.

JUtst permieHust OCTABJICHHBIX 337]a4 UCIIOIb30BAJIUCH CIEAYIOIINE METOIBI:

®  cucTeMaTu3alusd UCTOYHUKOB MH(OPMAIIUH TI0 TEME UCCIIEAOBAHMS;

®  METOJI CHCTEMHOTO aHaJIM3a MPUMEHUTEBHO K OITUCAHUIO MPOIIECCOB;

e wMmertol aud@epeHInanbHON TeoOMEeTpUr, (PYHKIMOHAIBHOIO aHallu3a,
METOJIMKa pelieHui 1udepeHnanbHbIX YpaBHEHUH;

e  MareMaTH4eCKOe MOJEIMPOBAHHUE U PACUETHHIE KOMIIBIOTEPHBIE METO/bI
IPUMEHUTENBHO K UCCIIETyEeMbIM IIPOLECCaM;

° METOAbl 00001IeHUs UWHPOpMAIIMM U CTaTUCTUYECKOM 00pabOTKU
JTaHHBIX;

e  anpobalusi METOJIOB.

Pemenue 3agau MHOTOKPUTEPUAIBHOTO BBIOOpA  SIBISETCA  CIIOXKHBIM,
TPYJOEMKHM U PECYPCOEMKUM IPOLIECCOM, MOATOMY pa3pabOTKa MHCTPYMEHTOB IS
aBTOMATH3AlMU UX PEIICHUS aKTyallbHa.

Ctpyktypa u o00ObeM palOThl: BBIMYCKHas KBalu(UKALMOHHAsg pabdoTa
BBITIOJTHEHA HA CTPAHMIIAX MAIIMHOMUCHOTO TekcTa. COCTOUT M3 BBEICHUS, YETHIPEX
IJ1aB, 3aKJIFOUYEHUS U IPUITOKECHHUSL.

B mepBoi riaBe paccMarpuBarOTCA 3adadu, pemiaemeie ¢ nomoibto TIIP,
OINKCHIBACTCSl CyTh 3a7aud MHOTOKPUTEPHUAILHOTO BbIOOpa M paccMaTpUBAIOTCS
BO3MOXKHOCTH COBpeMeHHBIX \WeD-UHCTpyMEHTOB.

Bo BTOpO¥i I11aBe onucaH nporecc pa3paboTKU CUCTEMBI, MPOU3BOIUTCS BHIOOD
CpeICTB pa3pa0OTKH, ONHUCaHa MOAYJbHAas CTPYKTypa M (YHKIHMOHAJIbHBIC
ocobeHHocTH pazpadbarbiBaemoro I[IO, mnpuBeneHO TeXHUYECKOE 3aJaHUEe Ha
paszpabotky I10.

B Tperbeii rnaBe JEMOHCTPUPYETCS TPOBEpKa  pabOTOCIIOCOOHOCTH

pa3zpabaThiBAEMOro NPOrpaMMHOIO MPOAYKTA.



B uyerBepToil TINaBe MNPUBEAECHBI PACYETHl SKOHOMUYECKHX MapaMeTPOB
IIPOEKTA.
B 3akitouenuu, mo uroram nNpojesiaHHon paboThl, CPOPMYIUPOBAHBI BBIBOIBI.

B nmpunoxenuu npectaBieHbl HCXOAHbBIE KOIbI pa3pabatsiBaemoro [10.



1. OB30P U AHAJIN3 ITPEJIMETHOM OBJIACTH

1.1 Yro Takoe Teopus NPUHATUS PEIICHUI

CoBpeMeHHbIE TEXHOJIOTUH MO3BOJISIOT MalllMHAM PUHUMATh U 00pabaThiBaTh
uHdopmaIuio J1odoro oobema U cIoxkHOCTH. DBM BO MHOTrO pa3 mpeBOCXOAMT IO
CKOPOCTH BBIYHCIICHUIN uenoBeka. [loaToMy moau MHUIIYT Bce OOJIBIIE CIIOKHBIX
porpamMM JJisi BHIYUCICHHUS, COPTUPOBOK M JIPYTUX 3a/ay, CBSA3aHHBIX C OOJIBIIUM
KOJIMYECTBOM HH(OpMAIINH.

B nannoii BKP pazpaborana ounaiiH mnporpamma, i ONpPEACIICHHS
PEUTHHTOB CIIOXKHBIX OOBEKTOB M0 KOMIUIEKCY IMOKa3aTeneil. B ocHoOBe mporpamMMsl
JICKUAT TEOPUSl NPUHATHS permieHui. OHIAH KAJIbKYJISATOP MO3BOJUT PAaHKUPOBATH
pasznuyHble OOBEKTHI MO BHIOPAHHBIM TOJIL30BATENIEM IMOKAa3aTeIsIM HECKOJIbKUMU
aNrOpUTMaMH.

Pemenne 3agay  MHOTOKPUTEPHAIBHOIO  BBIOOpA  SIBISIETCSI  CIIOJKHBIM,
TPYAOEMKHM U PECYPCOEMKHUM IPOLIECCOM, ITOITOMY pa3paboTKa MHCTPYMEHTOB IS
ABTOMATHU3aLH UX PEUICHUS AKTyaJlbHa.

Pemerne — »9T0 BBIOOp ONpENEeNEHHOrO COYCTAHMS IICNH, JICUCTBUMH,
HaIpaBJICHHBIX HA JIOCTHMKEHHUE ITOM €)M, U CLIOCOOOB UCIOJIb30BAHUS UMEIOIITUXCS
pecypcoB. B paMkax COIMaIbHO-DKOHOMHUYECKUX CHUCTEM PELICHHE — 3TO PE3YJIbTAT
aHaM3a, MPOTHO3UPOBAHUS, ONTUMHU3AIMKA U BHIOOpA aJbTEPHATHBBI U3 MHOXKECTBA
BAPUAHTOB JOCTHKEHUSI KOHKPETHOU LIENIA. B y3KOM CMBICIIE IPUHATHE PEIICHUN —
3TO 3aKJIIOYMTENIbHBIA aKT aHaliM3a BapUaHTOB, pe3yibTaT BblOOpa. B mmpokom
CMBICJIE — 3TO IMPOLECC, TPOTEKAOIIUN BO BPEMEHU. DTO COBOKYITHOCTh BCEX 3TAIIOB
M CTaJ MO MOATOTOBKE PELICHMS, BKJIKOYAs 3TAall HEMOCPEACTBEHHOTO NPUHATHSA
pemieHusi.  CymiecTBYIOT ~ HEKOTOpble  OOIIME  MPU3HAKH,  MO3BOJISIOLINE
KJIaCCU(DHUIIMPOBATH PEIICHMUS.

1. ITo cTeneHu NOBTOPSEMOCTH POOIEMBL:

1.1. TpaguimoHHsle (HEOJHOKPATHO BCTpPEUAIOIIMECS B MpakTHKE). PemeHus

30€Ch — BI:>I60p N3 UMCIOIUXCS aJIbTCPHATHUB.
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1.2. Herunuunele (HecTaHgapTHbie). [loumck pelieHuil 34ech CBs3aH C
reHEepaLel HOBBIX AJIbTEPHATHUB.

2. ITo 3HaYUMOCTH LIEIIU:

2.1. Crparernueckue (CaMOCTOSTEIbHBIE).

2.2. TakTnueckue (pemieHus UCTOIb3YIOTCA B KaUYECTBE CPEJICTBA JIOCTUKEHUE
1esu 00Jiee BBICOKOTO TIOPSI/IKA).

3. ITo cdepe Bo3aCHCTBUSA:

3.1. JlokanbHbI€ - pe3ynbTaT YIPaBICHUYECKUX PEIICHUN MOYKET CKa3aTbCd Ha
OJTHOM WJIM HECKOJIBKMX 3JIEMEHTaX CUCTEMBI.

3.2. I'mobanbHble — pelIeHUs BIMSIOT Ha (DYHKIMOHWPOBAHUU CHCTEMBI B
L[ETIOM.

4. I1o nIMTENTbHOCTH peaIn3alnu:

4.1. JloirocpouyHble PEIICHHE — €CIH MEXJIy IPUHATHEM PEIICHUS U
3aBEPIICHUEM €r0 pealn3alny IPOXOJIUT HECKOJIBKO JIET.

4.2. KpaTkocpouHbI€ — €CJIU CPOK HEOOJIBIIIOH.

5. Ilo npOrHO3upyeMBIM MOCIEACTBUIM PELICHUMN:

5.1. Koppektupyemsble - OONBIIMHCTBO YIPABICHYECKUX PEHICHUN MOAAAI0TCS
KOPPEKTHUPOBKE B LIENSAX YCTPAHEHUSI OTKIIOHEHUM WM y4deTa HOBBIX (pakTOpoB. 5.2.
HekoppekTupyemsle - peieHus, MocaeICTBUS KOTOPbIX HEOOPAaTUMBI.

6. [To xapaktepy UCHoNb3yeMON MHPOPMAIINH, B 3aBUCUMOCTH OT MOJIHOTHI U
JIOCTOBEPHOCTH MH(GOPMAIINH:

6.1. JlerepmuHupoBaHHble (IPUHUMAEMBIE B YCIOBUSX ONPEACICHHOCTH)

6.2. BeposTHOCTHBIE (IPUHUMAEMbIE B YCIOBUSAX PUCKA U HEONPEJEICHHOCTH).
BOJBIIMHCTBO pEIEHUH SBISIOTCS BEPOSITHOCTHBIMH.

7. Ilo meTos1aM pa3pabOTKH PEIICHUS:

7.1. ®opmai30BaHHbIE (BBINOJHEHHBIE C MCIOJb30BAHUEM MATEMATHYECKUX
METOJIOB).

7.2. HedopmaninzoBaHHble (OCHOBaHHbIE Ha MHTYUIIMU U 3[IpaBOM cMbicie). Ha
OpaKTHUKE OOJBIIMHCTBO PEUIEHUH HOCUT KOMOWHHUPOBAHHBIM XapakTep, T.e.

MPUMEHSIOTCS ONIEPEMEHHO (opMalibHbIE MPOLEAYPHI U He(POpMaTbHbIE METOBI.
8



8. Ilo uncny kpuTepueB BbIOOpa:

8.1. MHOrokpuTepuaabHble PEIICHHS - €CIU BBIOpPAaHHAS albTEpHATHBA
JIOJKHA YJIOBJIETBOPATHh HECKOJIBKUM KPUTEPHUSM.

8.2. OTHOKpUTEPHAIIBHBIE — €CJIN KPUTEPHUIl OJIUH.

9. 1o dhopme npuHATHSA:

9.1. Komnernaneueie (Takas (opma TNPUHATAS PEIICHUA CHUXKACT
OTNEPaTHUBHOCTh M Pa3MbIBAET OTBETCTBEHHOCTb, HO MPEMATCTBYET TPyObIM OIIMOKaM
U 3JI0yNOTPpeOJICHUSM U TIOBBIIIACT 00OCHOBAHHOCTH BBIOOPA).

9.2. EnMHONINYHBIE.

10. [To cocoOy ukcauy peneHni:

10.1. JlokyMmeHTHpOBaHHBIE.

10.2. HenoxymentupoBaHHble. [Ipomiecc mpuHATHS pemIeHUH MOXKET OBITh
YKPYIIHEHHO  TOJpa3/ieieH Ha 2  omepaluu: BbIpadOTKa  peKOMEHAALNN
CHELMAIUCTAMH 10 BBIOOPY JIyYIIEro BapuaHTa M NPUHATUE OKOHYATEIBHOIO
BapUaHTa HEMOCPEACTBEHHO JIMLIOM, TpruHUMaromuM pemienue (JIIP).

Jlnsa i npuaumaromux perrenus (JIIP) 3agaua npuHsITHS pelIeHHH MOXKET
ObITH 3anucana B cieayromiem suae: <C, T, P | Cn, I1, 11, O, A, K, f, A*>,

rae C — ucxomHas mpoOaeMHas CUTYyaIus;

T — BpeMs [U1sl IpUHATHS PELIEHUS;

P — notpebHbIe pecypchl At TPUHATHUS PELLICHHUS;

Cn — noomnpeneneHHas mpoOJIeMHasi CUTYallus;

IT = (II1,..., [In) — MHOXECTBO MPEIINOJIOKEHUN O Pa3BUTUU CUTYaLHH B
Oynymem;

I0 = (I11,..., IIk) — MHOXeCTBO 1enel, Ha JOCTHKEHHUE KOTOPHIX HaIpaBJICHO
peleHue;

0O =(0l1,..., Ol) — MHOXECTBO OIpaHUICHUI;

A =(Al,..., Am) — MHOXXECTBO aJbTEPHATUBHBIX BAPUAHTOB PEIICHHUI;

K =(K1,..., Kp) — MHO>eCTBO KpuTEpHEB BbIOOpA HAMITYUILIETO BAPUAHTA;

f — dynxnus npeanourenus JIIIP (Bkmoyaer oObekTHBHBIC KpuTepun K n

auuHble peanoytenus JIIIP);



A * - onTUManbHOE pelIeHHeE.

Paccmotpum Gonee moapoOHO 3J€MEHTHI 3aJauu NpuHATUS pemieHuil. [lox
npoOjemMoil B TEOpUM TMPUHATUSA pEHICHUH TOHMMAeTCs pPa3HULA MEXKIY
(aKkTUYECKUM U KeTaeMbIM COCTOSTHUEM O0BeKkTa MpuHATUS pemeHuil. [Ipodiema —
HEYJIOBJIETBOPUTEIILHOE COCTOSIHUE CHUCTEMBbl WJIM MPOTUBOpEYHE, Tpedyrolee
paspemienusi. IlpoGnema Bcerma cBs3aHa C ONPEACNIEHHBIMU YCIOBUSIMU U
OpUYUHAMH €€ BO3HUKHOBEHHUS, KOTOpble OOOOIIEHHO Ha3bIBAIOT CHUTYaIUECH.
CoBokynHble TpOOJEMBbI M CHUTyalud oOO0pa3yloT MpoOJEMHYIO CHUTYyaIHIo.
[IpoGnemuas cutyarusi GopMyIupyeTcsi Kak JOTHYEeCKOe BBICKa3bIBaHHE, B TOM
YUCIIE COJEp Kallee HEONPEICICHHOCTh U HEYETKOCTh OTHOCHUTEIIBHO M LEJIEBBIX
[IapamMeTpoOB, U YCJIOBUI BHEUIHEH M BHYTPEHHEH cpeipl. B 3aBucMMOCTH OT TOrO,
Kakas 4YacTh ILEeJIed W YCIOBUM HE ONpEAEieHa, BO3MOXKHA JallbHEWIIas
CTpyKTypu3auus npoOiemMHol cutyauuu. [locne CHIATUS HEONpPEeneIeHHOCTH MOXKET
ObITh chopmynHMpoBaHa ymnpaBiieHUYecKas 3anaya. McxomHas mpoGieMHas CUTyalus
coJiep>KaTellbHa U, €CJIU 3TO BO3MOXKHO, 00JIa/1aeT COBOKYITHOCTHIO KOJIMYECTBEHHBIX
xapaktepucTuk. Pacnonaraemoe Bpemss T Biuser Ha BO3MOXKHOCTH IIOJyYEHHS
MOJHOM JOCTOBEpHOM HHPOpMaIuu O MOpoOJEMHOM CHUTyalld, OOOCHOBAaHMS
BAPUAHTOB U OIIPEIEICHUs MOCIEACTBUM UX peanu3anuu. B xadecTse pecypcoB i
HAXOXKJIEHUS ONTUMAIBHOIO PEIIEHUS MOTYT CIYKUTh 3HAaHUS W OIBIT JIIOJIEH,
HAayYHO-TEXHUYECKUI M MHPOPMALMOHHBIM MOTEHLMAJl OpraHu3aluu, (PUHAHCHI, U
T.1. Ha HavanbHO#Nl cTamuu mpoOsieMHas CUTyalMs MOXET ObITh OIpeleieHa He
MOJIHOCTBIO, YTO CBSI3AHO €  HEMOJHOTOM  HMH(pOpMaluH, HEJOCTATOYHOU
aHAIMTUYECKOW mpopaboTkod. B  Takux ycinoBuax mnpoOieMHas CHTyalus
JIOOTIPEAEIACTCA 10 YPOBHS, TOCTATOYHOTO JJI JIEMCTBUM MO MPUHATUIO PEUICHUHN
(Cn). MHuoxecTBO mpennonoxenuid (rurnore3) I1 o pa3Butum cutyaruu B Oymymiem
XapaKTepU3yeT HEONpEAeIEeHHOCTh MHOTHUX (PAKTOPOB M BHEUIHUX W BHYTPEHHHUX
YCIIOBUM W peanu3alid MpUHUMaeMoro pemieHus. s dopmupoBaHus menend u
BbIOOpa BapuaHTa pEHIeHUs HEOOXOAMMO OPUEHTHPOBATHCS HA OMNpPeeSICHHBIM
BApUaHT DPa3BUTHUs CHUTyalnHd. BO3MOKHa MOATOTOBKA BAapHAaHTOB PELIEHUN I

Pa3IMYHBIX TMPEINOJOKEHUNH O pa3BUTHUU CUTyalluu B Oyaymiem. s deTrkoro
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ONpENeNeHUs] BAapUAHTOB YCTPAaHEHUs MNPOOJEMHONW CUTyallun HEOOXOAMMO
chopmynupoBath MHOXKecTBO menei [I. PeampHble 3amaum, Kak MpaBHIIo,
MHOTOIIEJIEBbIE, KPOME TOr0, JaXe €IMHCTBEHHas IIeJib MOXET ObITh pa3duTa Ha
noamneny. [{eas — 3T0 TIaBHBIN cucTeMooOpa3yronuii (hakTop B 000 COMMATBEHO-
DKOHOMHYECKON  cucteme. lIpaBunbHO  mocTaBi€HHas  LEIb  CTAHOBUTCS
WHCTPYMEHTOM peleHus: npoosemsl. Llenb — 3To cocTosHre 00beKTa yIpaBieHUs], K
JOCTMIKEHHUIO KOTOPOTO CTPEMMUTCSA CcHUCTeMa. Peanuszanus pelmeHnd Bceraa
OCYUIIECTBJISIETCS. B YCIIOBUSIX Pa3JIMYHBIX OIPAHUYCHUN: (PUHAHCOBBIX, KAJPOBBIX,
npaBoBbiX. [loaTomy  HeoOxomumMo  4eTKO  cPOpMYIHpPOBATH  MHOMXECTBO
OTPAaHUYCHUM, KOTOpPBHIE  JIOJDKHBI YUMUTHIBATHCA TIPU TPUHITUU PEIICHUS B
KOHKPETHOM TpoOJIeMHOW cuTyanuu. [l JoCTHXKEeHusT MHOXKeCTBa IIesei
dbopmynHupyeTcs MHOMXECTBO aJlbTEPHATUBHBIX BAapPUAHTOB PEILICHHH, W3 KOTOPBIX
JIOJKHO OBITH BBIOPAHO €IMHCTBEHHOE ONTUMAJILHOE WM IIpUEeMIIeMOe perieHne A*.
MmuoxectBo kputepueB K ucrnonb3yercst s aOCOMIOTHOM W/WIIM CpaBHUTEIBHOU
OLICHKM BAapUaHTOB pelIeHUH. AOCOJIIOTHYIO OLIEHKY YAA€TCS MOJYYUTh B PEIKHX
ciyyasx. B peanbHbIX 337a4ax yAaeTCsl OCYUIECTBUTH JIMIIb CPABHUTEIBHYIO OLEHKY
pemiennii. B pe3ynpTaTe OCYHIECTBISIOT MPEABAPUTENbHBIA BBHIOOp JIYYILErO
pemenus, A*. OKoHYATENbHBIN BHIOOP Hawmyuliero pereHus: npopoaurcs JIIIP Ha
ocHoBe (Qynkiuu nupennouyreHus f. ConmepkaHue 3aqayvl NMPUHATUS PEUICHUN B
COLIMAJIBHO-D)KOHOMHUYECKUX CUCTEMAX MO3BOJISET CHOPMYITHPOBATH €€ OCOOEHHOCTH:

1. HeusBecTHbIC 37€MEHTHI 3a/1au (CUTYyaIlus, 11eJIH, OTPAaHUYCHUS, BAPUAHTHI
pelieHus, TPeAnoUTeHHs) UMEIOT COJEp KaTeIbHbBIN XapakTep M TOJIBKO YaCTUYHO
ONPENEIATCA  KOJUYECTBEHHBIMU  XapaKTEPUCTHKaMH. YHCIO HEU3BECTHBIX
AJIEMEHTOB 3a1a4d MHOTO OOJIbIIIE YHCIIa U3BECTHBIX.

2. OnpeneneHre HEN3BECTHBIX DJIEMEHTOB 3aJa4M Y HAXOXKJICHUE HAWITy4IlIEeTO
pEIIeHNs He BCEria MOXKET ObITh (hOPMAIM30BaHO, T.K. HET TOTOBBIX aJITOPUTMOB.

3. Yacth XapakTepUCTHUK MOXKET ObITh M3MepeHa CYOBEKTHBHO (IIPUOPUTETHI
1eseil, KpuTeprueB, BAPUAHTOB PEILICHHUS ).

4. Yacto pemarb 3aJa4yd NPUHIATUS PEUICHUM NOPUXOJUTCA B YCIOBUAX

HEOMPEACICHHOCTH, U B TAKUX YCJIOBUAX 00JbIIoe 3HaueHne numeeT uHTyurus JIIP.
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5. IlpuHuMaeMble pemieHrnss MOTYT HENOCPEACTBEHHO 3aTParuBaTbh MHTEPECHI
JIIIP n cnennanncToB-aHATUTUKOB, ITIOATOMY MX JIMYHBIE NPEAIIOYTEHHUS U MOTHUBBI
MOTYT MOBJIMITH Ha BEIOOP PEIICHUS.

B nanHO# paboTe 1 NPUHATHUS PELICHNUN TPEAJIaraeTcsl UCIO0JIb30BaTh METOT

MHOT'OKPHUTCPHUAJIBHOTI'O PCIIICHUA.

1.2 Knaccudukaius TUIOB MPOOJIEM, PEIIAEMbIX B TECOPUH MPUHATHS PEIICHUIA

CymiecTByrOT OOJIbILIME pa3Inyusl B MPUPOAE U3YHAEMBIX MPOOJIEM NPUHATHS
pemieHnsA. OTH pas3nu4us OJHMM M3 IepBbIx 3ameTun [.CailiMOH, KOTOpBIN
OpeUIoKIIT ylayHyto kiaccupukanuio npodiem. CornacHo 3Toi kiaccudukaiuu,
po0JieMbl TTOAPA3ISISIOTCS Ha TPH KJlacca, T.e. B TeX CIIydasx, KOTJa CYIIECTBYIOT
aJIeKBaTHbIE MAaTEMaTUYECKUE MOJEIU YCTPOICTB WJIM MPOLECCOB U €CTh OIBITHBIE
JTaHHbIE.

1. Xopomio CTpyKTypUpPOBAHHBIE WM KOJUYECTBEHHO C(HOpMyIHpOBaHHBIC
po0JieMbl, B KOTOPBIX CYIIECTBEHHBIE 3aBUCUMOCTH BBISICHEHBI HACTOJIBKO XOPOILO,
YTO OHHM MOTYT OBITh BBIPAKEHBI B YHCIAX WM CHMBOJAX, MOJTYYAIOIIUX B KOHIIE
KOHIIOB YHCJICHHBIE OL[CHKHU.

2. HectpykrypupoBaHHbIE WJIM Kaue€CTBEHHO BBIPAKEHHbIE MPOOJEMBI, B
KOTOPBIX M3BECTEH TOJHKO MEPEYCHb OCHOBHBIX MAPAMETPOB, HO KOJIHMUYECTBEHHBIC
CBSI3M MEXJy HHUMM YCTAaHOBHUTH HEJb3sl (HET HeoOxonumoi mHpopmanuu). MuHorna
SICHO JIMIIIb, YTO U3MEHEHHUE MapaMeTpa B OMPECIIEHHBIX MpeJesiax CKa3bIBAaeTCs Ha
pemieHnu. B Takux ciydasx CTpPyKTypa, MOHMMaeMas KaK COBOKYITHOCTH CBSI3ed
MEXIy TMapaMeTpoM U pOJbI0 HE OlpejaeseHa, M MpoljeMa Ha3bIBaeTCA
HECTPYKTYPUPOBAHHOM.

3. Cnabo CTpYKTypHpOBaHHBIE WM CMEIIAHHBIE MPOOJEMBI, KOTOpHIC
CoJep)KaT KaK KauyeCTBEHHbIE, TaK M KOJMYECTBEHHBIC D3JEMEHTHI, MpPUYEM
KaueCTBECHHBIC MAaJIOM3BECTHBIE M HEOIPEACICHHBIE CTOPOHBI TPOOJIEM HMEIOT
TEHJCHIIUIO JOMUHUPOBaTh. COriacHO 3TOH KiaccU(pUKALUK TUIWYHBIE TPOOIEMbI

MOXXHO HAa3BaTb XOpOmO CTPYKTYPUPOBAHHLIMH, T.C. CYIICCTBYIOT PCAJIbHOCTH,
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JOIYCKAIOIIUE CTPOTO€ KOJIMYECTBEHHO ONMCAHUE U ONPEAEIAIONINE CYILIECTBOBAHUE
€IMHCTBCHHOTO OYEBHUJHOTO KpPUTEPHUs KadecTBa. M3yueHuwe peanbHOM CUTyaluu
MOET TpeboBaTh OOJBIIOr0 TpyAa U BpemeHu. Heobxoaumas undopmaius MOKET
OBITH JOpoTOCTOSIIIeH. MeTom «CTOMMOCTh — 3P HEKTHBHOCTHY MPEACTABISIET COOOU
NepBbI€ MOMBITKM CPABHEHMS] BApUAHTOB PELICHUN HJis C1ab0 CTPYKTYpUPOBAHHBIX
npobiem. TunuyHble HECTPYKTYpUpPOBaHHbIE MpoOJeMbl: MpobieMa BbIOOpa
npodeccun, KOHKYPCHOTO 0TOOpa MPOEKTOB, BRIPAOOTKHU MOJUTHKHA OTOOpA CTaTei B
KypHanax, Tenaep. CrabocTpyKTypUpOBaHHbBIE U HECTPYKTYPUPOBAHHBIE MPOOTIEMBI
HCCIIEAYIOTCA B PAMKax HAyYHOTO HAIPABJIEHHUS, HA3bIBAEMOI'O MPUHATUEM PEIICHUN

IIPU MHOTUX KPUTEPHUSIX.

1.3 3amaum MHOTOKpUTEPUATHLHOTO BEIOOpA

MHuorokputepuaibHas Mojenb 3anauu npuHaTus pemenuid (I1P) moxeT ObITh
dbopmanbHO IIpeCcTaBlIeHa B BUAE KOpPTEXa:

<T, S, K, X, F, P, R>, rne

T — ananu3 npoOJIEeMHON CUTYyalluu U BBISBJICHUE 1IEJIEH U OMNpeNesICHUE THUIa
3a/1a4n

S — MHOKECTBO aJIbTEPHATUB

K — MHO€eCTBO KpUTEPHUEB

X — MHOKECTBO KA

F — oToOpaskeHre MHOKECTBA aAJIbTEPHATUB HA MHOXKECTBE BEKTOPHBIX OIICHOK

P — cuctema npeanourenuit JIITP

R — pemaroriee npasuiio.

Kak cnabo cTpyKTypHpOBaHHBIE, TaK U HECTPYKTYpPUPOBAHHBIE MPOOIEMBI
JOJDKHBI OBITH TIPUBEJACHBI K BHY, KOTJIa OHH CTAHOBATCS 3ajladaMyd BbIOOpa
JONMYCTUMBIX aJlbTEPHATUB MJIsI AOCTHXKEHUs 3adaHHbIX uened. [loatoMy mnpexne
BCEro HeoOXoauMo omnpenenuTh Ienu. llenb — 3apaHee MBICIUMBIA Pe3ysIbTaT
CO3HATEJIbHOW NIESATEIbHOCTH YEJIOBEKA WJIM IpynIbl Jroaei. «Tomy, KTO He 3HaeT

KyJa IUIbITh, JIIOOON BeTep — monyTHbI» CeHeka. PalMoHadbHBIMU WM JTyYIIHM
13



BbIOOPOM SIBIISIETCS] BEIOOP, KOTOPBIi JTyUIlle BCETO YAOBIETBOPAET 1eisiM. OCHOBHBIE

THUIIBI 3a4a4.

1. JIuneiiHoe ynopsiiouMBaHue aJbTEPHATHB.

Hcxopgroe MHOKECTEO anbTepHATHE Pesymerar pemernma
(uawe ecero amopdHo, T.6. He MMeeT sagaun [P
CIPYXTYPRI) S
S,
‘ S3
S
1
R S
Hyms rpad NMHENHBN NOPANOK

Pucynok 1.1. (JIuneliHOe yropsiioYrBaHNE aTbTCPHATHB)

Ota ayra UMeeT MECTO, €Clid ajdbTepHaTtuBa (Harmpumep S1 ) ToMuHUpPYeT Haj

Ipyroul anerepHaTUBOM (Hampumep S2 , T.e. S1>S2).

2. Beienenue sydiieid anbTepHATUBBI.

s KBASHIIOPATOK
Pucynok 1.2. (BbiaeneHue aydiieit aabTepHATHBbI)
3nech Jydiias albTEpHATHBA.

3. BBI)ICJICHI/IC HCYIIOPAJOUYCHHOI'O IOAMHOXKCCTBA JIYUIINX aJIbTCPHATHUB

«3agada O PHOK3aKeE».
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Pucynok 1.3. (3amada o prok3ake)

3ILCCI> VI - IMOAMHOKCCTBO JIYUIIIUX AJIbTCPHATHUB.

4. I'pynmoBoe ynopsaounBaHue anbTepHaTUB (CTpaTuduKarms).

e Y X
| :
.S, .S% il R
e 3 . - At
.S 34 .S } » ( :,_ ’i ) V:
i 1 \
\ .S" : S e ¢ ' £ . a e
i o - l_—llf" -~
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Pucynok 1.4. (Ctparudukarius)

B cH0XKHBIX CTPYKTypax MHOXKECTBO S pa30UTO Ha HEMEPECEKAIOINECS CIIOU:

Vi, i=1,m; S=Ui=I,m Vi ; V(i#j) Vi N Vj = 0.

5. HeynopsimoueHHoe pa3doueHne anbTepHaTuB (Kiaaccuukarius)
3nech Vi — kiacchl (MOAMHOXKECTBA) albTepHATUB. METOIbI CTPYKTYPHU3allMUA 3TO TI0
CYILIECTBY M €CTh CEPALIEBUHA MOMAJECPKKH NPUHATUS pElIeHU. 3agaur TPUHSATUS
peLIeHU CYIIECTBEHHO OTJIMYAIOTCS B 3aBUCHUMOCTH OT TpPeOOBaHUMN, KOTOpHIC

MNpCABbABIAIOTCA K PC3yJIbTaTaM pPCIICHUS.
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Pucynok 1.5. (Kmaccuduxariws)

Cy1iecTBYyIOT 3a7ja4, B KOTOPBIX TPEOYETCs ONPENETUTh JIMHEHHBINA NOPSAIOK Ha
MHOXXECTBE QJIbTEPHATUB. TaK 4YIEHbl CEMBHU YIOPSAAOYMBAIOT II0 CTEIECHU
HEOOXOAMMOCTH OyAylue TMOKYIKH, PYKOBOJUTENH YIOPSAOYMBAIOT OOBEKTHI
KaIliTaJ0B BJIOKEHUH. BBITyCKHUKN By30B YIIOPSIIOYUBAIOTCS 110 OOLIMM yCIIEXaM 3a
BpeMs oOydeHus U T.J1. YacTo aJid pelieHus 3a/layd He HY’)KHO UMETh COBEPIICHHBIN
HOpSAAOK (T.€. JIMHEHHBIA NOpsSAOK). /J[ocTaTouHO MMETh KBa3WIIOPSIOK, II€ HE BCE
JIBbTEPHATUBBI CPaBHUMBIL. 1Ipy 3TOM 4acTh aJIbTE€pHATUB UMEET Pa3BUTHIA PaHT, T.€.
UX TIOJIO)KEHUE B MOCIEIOBATEIIBHOCTH OMNPEACICHHO HEKOTOPBIM HMHTEPBAJIOM
(Hanpumep, anprepHatuBa Xyxe 10 u myume 15 u, cnegoBarenbHO, UMEET KaKOH-TO
panr B uHTepBajue ot 11 no 14). Iloctpoenue kBazumnopsigka TpeOyeT CylIeCTBEHHO
MeHnblel nHpopmanuu ot JIIIP u B To ke BpeMsi cam KBa3HIOPSAIOK MOXKET OBbITh
YAOBJIETBOPUTEIBHBIM PELICHUEM Ul POAAa NpakTUYeckux ayr. Ilpm mokymnke
KBapTHUPBI WU JI0Ma, IPU OOMEHE KBAPTUPHI JIFOIU OOBIYHO JETSAT aJIbTE€PHATUBBI HA
JIB€ TPYMIbL: 3acily’KUBaroliye 6oJiee mopoOHOro, TpeOyIOIIero 3aTpar U CpeicTB
U3y4eHHUs, HE 3aciykuBaromue. Bpau, oOcneayroniuii 60JbHBIX, MOKET BBIIEISATH
Ipynibl B COOTBETCTBUU C MOJPA3ACICHUSIMU Ha pa3Hble 3a0osieBanus. ToBapoBen
MOJKET TPYIIHUPOBATH TOBAPHI MO KaueCTBY. AOUTYPHUEHT MOXKET pa3jinyaTh rPYIIIbI
BY30B M0 MX MPECTUKHOCTH. BooOIe ropops, o0beanHeHHEe 0O0BEKTOB B IPYIIIbI —
OYEHb XapaKTEpHbIE 3aMETKU i JroAeil. DTo OOOCHOBBIBAETCS TEM, YTO
KJaccupuKanus u cTpaTuduKanus sBisercs: 601ee ya0BICTBOPUTEIbHBIM PEIICHUEM
JUISL MHOTHUX MPAKTUYECKHUX 3a/1a4, OCOOEHHO B TOM cCllyyae, KOrja 4uciio OObEKTOB

BCJIHNKO. TaK, HallppuMCp, HC HMCCT HHKAKOI'0O CMBbICIA I[O6I/IB21TI)C}I CTpororo
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paH)KUPOBAHMUS HECKOJBKHUX COTE€H OOBEKTOB. B Toke Bpemsi pa3dueHue Ha psin

TPYII MOXKET J1aTh OJIMKE yIOBIETBOPUTEIbHBINA OTBET HAa BOIIPOC 00 MX Ka4yeCTBE.

1.4 Web-nipunoxeHus: Kak UHCTPYMEHT TSl IPHHSTUS PEIICHUH

Web-npuoskeHre — 3To MpuiIokeHue, padoTaroiee Ha matgopme Web, T.e.
UCTIOJIB3YIOIIIee ISl B3aUMOJCHCTBHS C MOJIb30BaTeNIeM BeO-cepBep, paboTaromuil o
npotokosry HTTP u Opaysep, untepnperupyromnuii crpanuiisi HTML. Tlo-npyromy
MOKHO CKa3aTh, YTO STO HEKOTOPBIM CaWT, COAEPKUMOE KOTOPOTO H3MEHSETCS
JTUHAMHYECKH Ha OCHOBE B3aUMOJICHCTBHS C MOJIb30BATEIIEM.

XOTsi BO3MOXHBI pa3fU4HbIe BapHallMK, 4Yalle BCETO HUCIOIb3YETCs
TPEXypOBHEBAs ApPXMUTEKTypa sl TOCTPOEHHUS BeO-TIPUIIOKEHUH: BeO-Opaysep,
KaKas-HUOY/lb TEXHOJIOTHS TMPEIOCTaBICHUs JTMHAMUYECKOT0 BeO-KOHTEHTa U 0a3a
naHHbIX. BeO-Opay3ep mochUIaeT 3ampochl  CPEIHEMY  YPOBHIO, KOTOPBIi
OOCITy’)KHBaeT UX, MPOU3BOS 3aMPOCHI K 6a3e JaHHBIX, U MPEACTABIIAS PE3yIbTAThl B
I10JIb30BATEIBCKOM UHTEpeEiice.

Hampumep, paccMoTpuM camMyr TMONYJSPHYIO Ha CETOMHSIIHAA JCHBb
wiathopmy s BeO-npuinoxenni, T. H. LAMP — Linux, Apache, MySQL, PHP.

31ech PoJib CpeTHET0 YPOBHS UTpaeT BeO-cepBep Apache ¢ ycTaHOBIICHHBIM Ha
HEM MOJIYJIEM NOJJNEPKKH CKPHUIITOBOTO s3blka mnporpammupoBanus PHP, a B
KauecTBe 0a3bl JaHHBIX BbIcTymaeT MySQL.

JIoCTOMHCTBA M HEAOCTATKH, MPUHATOTO MOAX0/IA.

JlocTouHcTBAa:

*  HE3aBUCUMOCTH OT KJIMEHTCKOM, a 4aCTO ¥ CEpPBEPHOI TIaTPOPMHBI;

* HeTpebOBaTEIBHOCTH K pecypcaM KIUEHTa (MCIIONB3YeTCsl T.H. TOHKUN

*  KJIUEHT — Opay3ep);

* He TpeOyeT YCTAaHOBKM Ha KJIMEHTCKUW KOMIBIOTEP KaKOro-JI10o
porpaMMHOTro obecrieueHus: Kpome Opaysepa;

* JIETKOCTHb OOHOBJICHUS BEPCUil BEO-TIPUIIOKEHUS, T.K. OHO OOHOBIISIETCS

*  TOJBKO OJIMH pa3 — Ha cepBepe;
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® «BCTPOCHHBIC)» CCTCBLIC BO3MOKHOCTHU (BOSMO)KHOCTB pa60TaTb C
¢ HCECKOJIBKHMMHU KIIMCHTaMHU OI[HOBpeMeHHO);

¢ COXpPaHAKTCA BCC JaHHBIC ITPH IMCPCXOAC KIINCHTA C MAIIMHLI HA MAIlIMHY.

HenocraTku u ciocoObl UX yCTpaHEHHUS

* HH3KOE BPEMs PEaKLIUH — OPUEHTAIUs HAa KIMEHTCKHE TEXHOJOTHH, TUIA
JavaScript, DOM, Flash, XUL;

* npotokos HTTP He XpaHuT cocTosiHUS — MeXaHu3M cookies, Ceccuu;

* MaJjas 3allMIIEHHOCTh — 3amuiieHHble coeaunenns HTTPS, apropuzanms
BcTpoeHHast B HTTP wim Ha ocHOBe ceccuit;

» Hepa3BurocTh sa3pika HTML B cmbicie dopm — pa3paboTka craHmapra

XForms, Flash, Java applets.

1.5 HcnonwszoBanue Web-npusoxeHuid KpynIHBIMU KOMIAHUSMU

Haubosiee n3BecTHbIe MpUMEpHl BeO-mpritokeHuit: BeO-mouta (http://mail.ru),
uHTepHeT-Marasunsbl (http://amazon.com), onnaiinoBbie aykuuonsl (http://ebay.com).
OnHako 00nacTh MPUMEHEHUs! BEO-TIPHIIOKEHUN Tropas3/io LIMpe, YeM 3JIEKTPOHHBIN
OW3HEC, OHU HUCIOJIB3YIOTCS BO MHOTHMX Hay4HbIX M KOMMEpUYECKHX obnactsax. Bo
MHOTUX KPYIHBIX KOMIIQHUSIX, TAKUX KaK OaHKHU, BEO-TIPHIIOKEHUS HCIIONb3YIOTCS
JUTsl OpraHu3aIiy TPYJ0BOTO Mpoliecca nepcoHana, Hanpumep B CoepOanke u OaHke
Xoym-kpenut. Takxke, BEO-TIPUIIOKEHUS CIAY>KaT M JUIS MPEJOCTaBICHUS KIMEHTam
OaHKOB JIOCTyIIA K MX yclyraM, IpUMEpPOM TaKOTO HCIOIb30BaHUs web-TpriioxkeHni
MOXKET CIIy>)XUTh cuctema “CoOepdank OHn@iin”. Takke CTOUT OTMETUTh, 4YTO Web-
NPWIOKEHUSI HMCHOJB3YIOTCS W Il pabOThl CHEHMAIUCTAMU PA3IHYHBIX chep U
oTpacieii, Hampumep, komnanus Oracle, onuH W3 KPYMHEUITUX MPEACTaBUTEICH
peiaka CYBJI u IT cdepsl B 11e510M UMEET, B TOM yucie, 1 Web-BepcHio MpuIoKeHUs

1u1s ynpasienus b1
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2. TIPOEKTUPOBAHME U PASPABOTKA OHJIAH KAJIbKYJISITOPA
JIJ1S OIIPEJIEJIEHMS PEMTUHI OB CJIOXKHBIX OB BbEKTOB ITO

KOMIUIEKCY ITOKA3ATEJIEN

2.1 TexHuyeckoe 3aaHue

e OwnaifH KaIbKYJIATOP ISl pAHXHUPOBAHUS CIIOKHBIX 00BEKTOB TIO
koMmIuiekcy nokazanereit (OKCO)

e Ha3naueHue cucTeMbl: OCYIIECTBIEHUE CPAaBHEHUS IPYIIT OOBEKTOB 110

psALy OKa3aTesen.

e Ilemu co3ganus cuctemsl: [IporpaMma HyXHa JIJIs1 TOTO, YTOOBI
ONITUMHU3UPOBATH MIPOIIECC PEIICHUS MHOTOKPUTEPHUAIILHON 3a1a9H
BBIOODA.

e TpeOoBaHUS K CUCTEME:

O

@)
@)
@)

O

[IpocToTa unTepdeiica

KpoccnnargpopmeHHocTh

Huzkue TpeboBanus kK anmapaTHOMY 00eCIeYEHUIO

[Iporpamma fomxHa NpUHUMATH CSV (aiii, coaep Kaliuil TaHHbIe
JUISl CPAaBHEHUS

[Iporpamma foKHA NPEIOCTABIATh MOJIb30BATEIO BBIOOD
MapaMeTpoB, MO KOTOPBIM OYET OCYIIECTBIISITHCA paccueT
PEUTUHTOB

[Iporpamma fomKHa BRIBOJIUTH PE3YJIHTATHI HA DKPaH

e CocraB u cojiep>kaHue pabor:

O

O
O
O

Bri6op cpencts pazpaboTku
Co3nanue CTpyKTypBbI IPOTPAMMBI
Onucanue Moxayiei

Onucanue cnenuduxanui

2.2 Bwi6op cpencTs pa3paboTku

2.2.1 SI3bIk runepTekcTOBOM pasmerku Html

World Wide Web - rio6aibHas KOMIbIOTEpHAsS CETh HA CETOMHAIIHHI JCHD

COACPKUT MUIIJIMOHBI CaﬁTOB, Ha KOTOPLIX PasMCII€Ha BCECBO3MOXKHAA HH(l)OpMaLII/IH.

Jromu monydarT JOCTYN K JTOM HH(OpMAIMU TIOCPEJACTBOM HCIOIb30BAHMS
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texHosiorun Internet. Ing wHaBuraumm B WWW uUCHONB3yIOTCSA CHEMAIbHBIE
nporpammel - Web-0pay3epbl, KOTOpbIe CYIICCTBEHHO OOJIETYarOT IYTEHICCTBHE 10
oeckpaitnum npocropam WWW. Bes undpopmanus B Web-0paysepe oToOpaxaercs B
Busie Web-ctpanwi.

WeDb-cTpaHuIipl, MOAIEpKUBasi TEXHOJIOTHUIO MYJIbTHMEIUa, OOBCIUHSIOT B
cebe pa3udHble BUABI HHPOPMAILIMK: TEKCT, rpaduKy, 3ByK, aHUMAIUIO U BUaeo. Ot
TOT0, HACKOJBbKO KaueCTBEHHO M KpacWMBO clelaHa Ta wiu uHas Web-cTpaHuna,
3aBUCHUT BO MHOTOM ee ycnex B CeTu.

[lonp30Barento MpUATHO mocemars Te Web-cTpaHHIbl, KOTOpPbIE HMEIOT
CTHJIbHOE O(POpPMIIEHHE, HE OTATOLIEHBI YpEe3MEPHO IpauKoil U aHMMaIUEl, OBICTPO
3arpy»KaroTcs ¥ MpaBUIIbHO 0TOOpakatoTcsi B okHe Web-0paysepa.

Coznate Web-cTpanuily HEMPOCTO, HO HABEPHO KaXIbId YEOBEK XOTEN Obl
nomnpoOoBaTh ceds B poJiH Tu3aitHepa.

B cBoeMm pedepare s caenan mombITKy pa3o0parhCcsi B TOM, YTO HEOOXOJIUMO
3HaTh U yYMEThb IS co3laHus Web-cTpaHuIlbl, KaKoe MpOrpaMMHOE OOecredyeHue
SBJIIETCSI WMHCTpYMEHTapueMm co3faHusi Web-cTpanuii U Kak ero 3¢@(eKTUBHO
UCITIOJIb30BaTh.

Taxxe B gaHHON paboTe PacCMOTPEHBI OCHOBBI SI3bIKA MPOTPAMMHPOBAHMUS
Web-ctpanui; - HTML, xoTopblii siBisieTcsl OOIICIPUHATHIM cTaHmaptom WWW.
DTO JaCT BO3MOXKHOCTh O3HAKOMUTHLCA CO CTpYKTypa Web-cTpanuuel 1 npuemamu ee
npaBuibHOTO odopmiieHusa. A Tak ke npu nomomu CMS Joomla mber paccmoTpum
CO3JIaHUE caliTa.

Web-ctpanuiiel MOTYT CyliecTBOBaTh B Jit0OOM (opmare, HO B KadyecTBe
cragaapra npuasaT Hyper Text Markup Language - si3bIK pa3MeTKH THIIEPTEKCTOB,
NpeIHAa3HAYeHHBbIH Uil  cOo3/aHusd  (POPMATUPOBAHHOTO TEKCTA, HACHIIIEHHOIO
U300pOKECHUSIMH, 3BYKOM, aHHMAIMEel, BHUJICOKIWIIAMA W THICPTEKCTOBBIMU
CCBUIKaMHU Ha JIPyTUE IOKYMEHTHI.

MoxHo pabotatb Ha Web 0e3 3HaHusa s3pika HTML, mocCKoJIbKY TEKCThI
HTML moryT co3aaBaTbCsi pa3HbIMU CIIELIMAIBHBIMU PEJAKTOPAMU U KOHBEPTEPAMMU.

Ho nucates HenocpencrenHo Ha HTML HeTpyaHO. BO3MOXKHO, 3TO Aa)e JIerye, 4yem
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n3ydatb HTML-pemnakTop wim KOHBEpPTEp, KOTOPBIE YAaCTO OTPAHUYEHBI B CBOUX
BO3MOYKHOCTSIX, COJIepaT OoMOKH niau npoBoAsaT mioxoid HTML kox, koTopslil He
paboTaeT Ha pa3HbBIX MIaThopmax.

Azeik  HTML cymecTtByeT B HECKOJNBKMX BapHaHTax M IPOJOJIKAET
pa3BuBatbca, HO KoHCTpykuuun HTML ckopee Bcero OynyT HMCHOJB30BATHCS U B
nanpHeimeM. M3yuas HTML u mo3HaBast ero riy0ke, co3zaBas IOKYMEHT B Hauaje
m3yuennss HTML wu pacmupsis e€ro HacKOJBKO 3TO BO3MOXKHO, Mbl HMEEM
BO3MOXKHOCTh CO371aBaTb Web-CTpaHuIlbl, KOTOPbIE€ MOTYT OBITh MPOCMOTPEHBI
MHOrUMHU Opay3zepamu Web, kak ceiiuac, Tak U B OyaymieM. JTO HE HCKIIOYaeT
BO3MOXXHOCTH HCHOJIb30BAHUS JIPYTHX METOJ0B, HAIpPUMEP, METOJ PaCHIUPEHHBIX
BO3MOXKHOCTEH, KoTopelii mpenocrasisiercss Opera, Google Chrome, Internet
Explorer unu apyrumu Opaysepamu.

Pa6ora mo HTML - 310 crioco0 ycBoUTh OCOOCHHOCTH CO3/aHUS IOKYMEHTOB
B CTaHJAPTU3UPOBAHHOM S3bIKE, WCIIOJb3Yys pACIIUPEHHS, TOJIBKO €CIIA 3TO
JNEUCTBUTEIILHO HEOOXOIUMO.

HTML Owbu1  patudunmposan  World Wide Web Consortium. On
MOJJIEP>KUBAETCSL BCEMH Opay3epamH.

[Tockonpky HTML-nokyments! 3anucbiBatorcst B ASCI [-gopmare, To nist ee
CO3JIaHUS MOKET MCTIOJIb30BaH JF000H TEKCTOBBIN PEIAKTOP.

O6pryH0 HTML-n0kyMeHT - 3T0 (aitn ¢ pacmmpenuem.html wmu. htm, B
KoTopoM TekcT pazmeueH HTML-teramu (anrii. tag - crenuanbHble BCTPOCHHBIC
ykazanusi). CpencrBamu HTML 3amaroTcs CHHTakCUC W pa3MEIlEHHE TEroB, B
COOTBETCTBHM C KOTOpPHIMH Opay3ep oToOpaxaer cojaepkumoe Beb-mokymeHTa.
Tekcr camux TeroB Be6-0pay3epom He oToOpakaeTcs.

Bce tern HaunHaroTcsi CUMBOJIOM '<' M 3aKaHUMUBAIOTCS CUMBOJIOM >'. OOBIUHO
MMEETCs Napa TEroB - CTAPTOBBINA (OTKPHIBAIOIINI) U 3aBEpIIAIOIINN (3aKPHIBAOIIN)
Ter (IMOX0Ke Ha OTKPBIBAIOIINECS U 3aKPBIBAIONIUECS CKOOKH B MaTEMATHKE), MEXKITY
KOTOPBIMHU TIOMEIIAETCS pa3MedaeMasi HHpOpMalusi:

<p>Undopmanusa</p>
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3mech CTapTOBBIM TEroM SIBISIETCS Ter <p>, a 3aBepmiarommm - </p>.
3aBeplIAOIIMKA TEr OTIMYATCA OT CTAPTOBOIO JIMIIb TEM, YTO Y HETO MEpe]] TEKCTOM
B CKOOKax <> CTOMT CUMBOJ '/' (cia1).

bpaysep, unrarommiit HTML-mokymeHT, 0ToOpakaeT €ro B OKHE, HUCIIOIb3Ys
ctpyktypy HTML-teroB. B kaxaom HTML-gokymeHTe HOJKHBI IPUCYTCTBOBATH
TPH TJIABHBIX YaCTHU:

A) O6wsBieane HTML;

B) 3aronoBaunas yacts;

C) Teno nokymeHTa.

A) OopsaBnenne HTML

<HTML> u </HTML>. [lapa »Tux TeroB cooOIIaeT mporpaMmme MpocMoTpa
(Opay3epy) uTO MeXay HUMH 3aKkitoueH JokymMeHT B ¢dopmate HTML, npuuem
MEepBBIM TEroM B JOKyMeHTe JobkeH Ownith Ter <HTML> (B camom Hauane
JOKyMeHTa), a nocieaqaum - </HTML> (B camoM KOHIIE JOKYMCHTA).

<HTML> </HTML>

B) 3aronoBouHas 4acTb.

<HEAD> u </HEAD>. Mexly 3TUMH T€raMu pacrojiaraetcsi HHpopMaius o
JOKyMEHTE (Ha3BaHWE, KJIIOYEBBIE CIIOBA JJIA TMOHWCKA, omucaHue u T.1.). OmHako
HanOoJiee BAKHBIM SIBJIICTCS HAa3BaHUE JIOKYMEHTAa, KOTOPOE MBI BUJIUM B BEpXHEU
CTpoke okHa Opay3epa u B cmnuckax "M30pannoe (BookMark)". CneuunanbHbie
IIPOrPaMMBbI-CIIAaNAEPhl MMOUCKOBBIX CUCTEM HCIIOIB3YIOT HA3BaHUE JIOKYMEHTA IS
NOCTpOEHUs1 cBoMX 0a3 maHHbIX. (s Toro 4toOwl nath Ha3BaHue ceoemy HTML-
JIOKYMEHTY TeKCT nomeniaercs Mmexay teramu <TITLE>wu </TITLE>.

<HTML> <HEAD> <TITLE>Mos nepBas crpanuna</TITLE> </HEAD>
</HTML>

C) Teno nokymeHTa.

TpeTbell r1aBHON YacThIO TOKYMEHTA SIBJIsSIETCsl ero Tesno. OHO cieayeT cpasy
3a 3aroJIOBKOM U HaxoauTcs Mexay Teramu <BODY> u </BODY>. IlepBsiii u3 HUX

JOJDKEH CTOATh cpasy mociie tera </HEAD>, a BTopoit - mepen terom </HTML>.
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Teno HTML-mokymeHTa - 3TO MECTO, KyJda aBTOp TMOMeENAaeT HHQPOPMAIIUIO,

otdopmatupoBaHHyto cpeactBamu HTML.

<HTML> <HEAD> <TITLE> Mos mnepBas crpanuna</TITLE> </HEAD>

</BODY> </HTML>

Tenepp Mbl MOkeM HanucaTb HTML-kop Hamen ctpaHU4KH:

<HTML> <HEAD> <TITLE>Mos mnepBas ctpanuna</TITLE> </HEAD>
<BODY> 3xech Oyayt Mmou ctpanuiisl! </BODY> </HTML>

B pazgene BODY Bce cumBOmbI TaOymsiud W KOHIIA CTPOK Opayzepom
UTHOPUPYIOTCS U HUKAK HE BIUSIIOT Ha OTOOpakeHue crpaHulibl. [loaTtoMy mepeBon
CcTpoKkH B ucxogHoM tekcte HTML-nokymeHnTa He mpuBeAeT K HaYaly HOBOM CTPOKHU
B 0TOOpakaeMoM 0003peBaTeleM TEKCTE MPU OTCYTCTBUU CIELUUAIBHBIX TETOB. JTO
MPaBUJIO OYEHb BaXKHO MIOMHUTH U HE 3a0BbIBaTh CTABUTH PA3CIISIONINE CTPOKHU TETH,
WHaye y TeKCcTa He OynieT ab3aleB, U OH CTAHET HEUUTAEMBbIM.

JUisi Hadana HOBOM CTPOKHM MCHOJB3yeTcsl Ter <br> (COkp. OT aHri. break -
npepBaTh). ITOT TET MPUBOJAUT K OTOOpPKEHHUIO Opay3epoM JalbHEHIIEero TeKCTa ¢
HayaJla CICAYIOUIEH CTPOKH. 3aKphIBAIOIIMK 11 HErOo TEr HE ucnoJibdyercs. OH
yno0eH, eciau TpeOyeTcss ¢ Kakoro-To MecTa MUCaTh ¢ HOBOM CTpOKH Oe3 Hauaja
HOBOTO a03ara, HampuMep, B CTUXOTBOpeHUU. [loBTOpHOE €ro HCIOIb30BaHUE
MO3BOJIIET BCTABUTh OJIHY WJIM HECKOJBKO MYCTHIX CTPOK, OTOJBUHYB CJICIYIOIIUMA
dbparMeHT cTpaHUIlbl BHU3.

CmutonrHo# TeKCT 0€3 MPOMEXKYTKOB YMTAETCS HE OYEHbB JIETKO, €ro HEYJ1I00HO
MpoCcMaTpuBaTh W HaXOAUTh HYXHble MecTa. Pa30utelii Ha ab3anpl, TEKCT
BOCIIPUHUMAETCSI Topa3no ObicTpee. Jlyis Hauajga HOBOTO a03aila MCIOIB3YETCS Ter
<p> (auru. paragraph - a63air). 9TOT Ter, KpoMe Hauyaja HOBOW CTPOKH, BCTABJISET
OJIHY MYCTYyI0 CTpoKy. HOo MHOrokpaTHOe moBTOpeHHE <p>, B OTJIMYME OT <br>, He
MPUBEIET K MOSIBJICHUIO HECKOJBKHX ITYCTBIX CTPOK, OCTAaHETCA BCE Ta K€ OJHa
MycTasi CTpoKa.

BayTpn CckoOOK Tera KpoMe €ro Ha3BaHHUS MOTYT pa3MeIaThbCi TaKKe

aTpuOyThl (aHri. atributes - atpuOyThl). OHH OTACHAIOTCS OT Ha3BaHUS W MEXIY
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coboit mpoOenamu (OMHUM WJIM HECKOJBKUMH), a THUIIYTCI B  BHIE
uMs_atpubyrta="3HaueHnue". Ecnu 3HaueHWe HE COMEPKHUT MPOOETIOB, TO KaBBIYKU
MOTYT OBITH ONYILIEHBI, HO TaK JeiaTb HE peKoMmeHuayercs. Ter <p> Moxer
comepkath atpubyt ALIGN, onpenenstommii BbeIpaBHUBaHWE aO3ama. [lo

ymonyaHuto a63ar;  BbipaBHeH BieBo ALIGN="left". Bo3Moxnbl TaKxe

—_n —_n

BbipaBHuBaHus BrpaBo ALIGN="right" u mno wuentpy ALIGN="center". Ilpu
UCIIOJIb30BaHUU aTpUOYyTOB, Tocie (HOpMaTUPYEMOTo TEKCTa CIEAYET HCIOJIb30BaTh
3aKpbIBatONIMil Ter </p>. Ecnu ero HeT, TO HOBBIA Ter <p> O3HAYaET 3aKPbITHE
NPEAbIAYIIEr0, COOTBETCTBEHHO BJIOXKEHHBIE <p> HEBO3MOXHbBI. BBIDaBHATH TEKCT 1O
LIEHTPY BO3MOKHO Takxe TeroM <CENTER>.

Teneps MoxkHO ToMecTUTh Ha Web-cTpaHHIly HEKOTOPBIM TEKCT C pa3InyHbIM
BbIPAaBHUBAHHUEM:

<HTML> <HEAD> <TITLE>Mos mnepBas ctpanuna</TITLE> </HEAD>
<BODY> <p align=center>3aechr OyayT Mou juuHble ctpanuiel! <p align=left>Ha
HuX Bbl cmoskere HaliTu: <bp> - paccka3 000 MHE U O MOUX YBJIEUEHUAX; <bp> - MOU
dboTorpadumu.

<p align=right>C ogHoif U3 MOMX CTpaHHI] MOKHO OyIeT<br>0THpPaBUTh MHE
JIEKTPOHHOE MTUCHMO.

</BODY> </HTML>

Kaxxnprii BbIOMpaeT CBOM HMHCTPYMEHT il co3fnaHus Web-cTtpanun. IT1o
moxkeT ObiTh MS FrontPage wim Macromedia DreamWeaver, Allaire HomeSite wiu
1st Page. A KTo-TO MOJB3yeTCS MNPOCTHIM TEKCTOBBIM PEAAKTOPOM, HApUMEp
brnoknotom (Notepad).

TekcToBblE pENaKTOPbl BO3MOXKHO HCIIOJB30BaTh TOJBKO IS  CO3JIAHHUS
HEOOJIbIIMX CTPAHMI], TAK KaK y HUX €CTh MHOTO MHHYCOB: HE MOJAJEPKHBAIOTCA
IPOEKThI, OTCYTCTBYET "MOJCBETKA" TeKCTa., B 0011eM, padoTaTh KpaitHe HEYA00HO.

OcHoBHbIM HenmocTaTkoM MS FrontPage sBisieTcss TO, YTO OH TE€HEPUPYET
oueHb Oosbmoit HTML-kox (CIMILIKOM MHOTO JIMIIHET0), MOATOMY CTPaHHIIbI

MOJIY4arOTCsl OOJIBIIIMMHU, YTO CKA3bIBAECTCS HA CKOPOCTHU 3arpy3ku. boimee toro, mpu

cozmanuu Web-CTpaHUI] B 3TOM pEIaKTOpe BWIHMIIL OJHO, a B OKHe Opaysepa -
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coBceM apyroe. CTpaHUYKH TOJYYAIOTCS KAaKUMU-TO KPUBBIMH, MOITOMY JJISI
CO3MaHMsl KA4YeCTBEHHBIX Web-CTpaHHuIl PEKOMEHAYETCS WCIOJIb30BaTh ITAKETHI,
KOTOpbIE OYAYT paCCMOTPEHBI HIDKE.

Haunem ¢ momynsipporo Macromedia DreamWeaver. Komnanuss Macromedia
CUMTAETCS JIUIEPOM IO MTPOU3BOACTBY MPOrPaMM JJIS CO3/aHMs BeO-CaliTOB, a TaKXKe
3aKOHOJIaTEJIeM MOJIbI B 3TOM 00JIaCTH.

DreamWeaver 3.0

Ho DreamWeaver Ha HECKOJIBKO IIIaroB OIEpPEKAET JPYTrHe pPeIaKTOpHI,
ucnosb3yromue texuonoruto WYSIWYG, B niepByro odepenp TEM, 4TO T€HEPUPYET
ouedb uucTeli HTML-kon. DreamWeaver mno3BoiisieT BaM H30aBUTBCS  OT
OJTHOTUITHOW paboThl MpHU CO3JIaHWK CTpaHHI] (HAalpUMEp, BEpCTKa TEKCTa) MpHU
MIOMOIIM MCIIOJB30BAHMS OIIMH '"3alUCh MOCJIEA0BAaTeIbHOCTH KoMaHa" (BBI
3alUCHIBAECTE MOCIEI0BATEIbHOCTh MNPOU3BOAUMBIX KOMAaH], MOTOM HaXKHMAaETe,
Hanpumep, CTRL+P, u DreamWeaver BOCIpOM3BOOUT BCE B TOH XKe
MOCIIEIOBATEILHOCTH.

HomeSite 4.0

Canenyromuii penakrop - HomeSite 4 - mis co3maHus CTpaHMII BPYYHYIO, T.C.
11 3HatokoB HTML. Bel nonyvaere nonnbii koHTposias Hag HTML-konom, npuuem
CYILIECTBYET BO3MOKHOCTh ONTUMHU3UPOBATH CBOK CTPAHUYKY IOJ OJIMH M3 TpPeEX
nonyJsipHeix Opay3epoB (MSIE, Google Phrome, Opera).

HomeSite conepxut nBa ocHoBHbIX pexuma: Edit u Design. Pexxum Design -
sto mogooue WYSIWYG-penakropa, Beipatomee HTML-kon, mpuuem, eciu Bbl
3arpy3ute uy:xoit HTML-koxa, To HomeSite Bce nepenumieT no-ceoemy.

Eme omna ornmumrenbHas ocoOeHHOCTr HomeSite - 310 ero "ckiernka' ¢
Dreamweaver. HomeSite o6nagaer knonkoii "Dreamweaver", a Takke BXOJIUT B €r0
CTaHIAPTHBIM MakeT mnoctaBku. Brpouem, m DreamWeaver uMeeT BO3MOMXKHOCTH
noakmrodeHus: HomeSite, kak pegakropa mist kopektupoBku HTML-koxa.

Onnum u3 nocneanux HTML-penakropos siBnsiercst EVR Soft 1st Page v2.

Ero mosynr - "Create 1st class websites!" ("Co3naBaiite mepBoKiIacCHbIe BeO-

caiitel!"). Pemakrop comepkuT Heckoibko pexkumoB - Normal, Easy,
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Advanced/Expert u Hardcore, To ecTh Bbl MOXeTe BbIOpaTh CBOM YPOBEHb, a CO
BpEMEHEM IepeiiTu Ha 6osee BrICOKUH. Ele ojHa 0COOEHHOCTD - TOBOJIBHO OOJBIIIAs
KoJuiekiusi ckpuntoB Ha JavaScript u DHTML. Bce 310 n0BosIbHO y100HO pa3zouTo
110 KaTErOPHSIM.

Co3manve u ontuMu3alus Tpadukd - CcIokHas 3amada. besycioBHO,
BO3MOXHO co3sianue Web-cTpaHuilsl U 6€3 UCHoIb30BaHus rpaduKu - MIPU MTOMOIIIH
mpupToB, ckpunToB U Tadmui ctunei (CSS) - u 3To OyaeT kpacuBo u ctuibHO. Ho
Be/lb OKOHYATEIbHBIM BHJ JOKYMEHTAa 3aBUCUT OT OOJBIIOIO YHCIAa Pa3THUYHBIX
¢dakTOpoB, TaKMX Kak: IIMpUHA OKHa Opaysepa, MpeABapUTEIbHbIE HACTPONKHU
Opay3epa, IpUHATHIE IO YMOJIYAHHIO pazMep mpudTa, ero ums u upet. K Tomy xe He
BCE CKpHUIITBI M CTWIM MNOJJAEpKHUBalOTCS BceMu Opayszepamu. Ecim ke Oyner
UCIIOJIb30BaHa rpauka, TO MOCETUTENb Ballel CTPaHUIbl YBUAHUT €€ TOYHO TAKOM,
KaKOM CIIeJIali U BUJIUTE €€ BBI.

OcHoBHast clOXHOCTh paboTel ¢ Web-rpadgukoii coCTOMT B TOM, 4YTO
MPOITYCKHAsl CIOCOOHOCTh KaHanoB MHTepHeTa, B OOJBIIMHCTBE CIy4yaeB, OYEHb
HU3Kasl ¥ Iepe]] BaMU cpa3y BCTaHYT MpoOJIeMbl - Kak caenaTh rpadudeckuil ¢aiin
HEOOJbIION MO0 00bEMY, HO XOpPOUIIEro KadecTBa, KaKWe MNpPOrpaMMbl U IPHEMBI
UCITI0JIB30BATh IIPHU €0 ONTUMH3ALUY.

HIMeHHO 3TOMY MOCBSILIEH pa3/ie] O BEKTOPHBIE M PacTPOBbIE TrpapuuecKux
peAaKToOpax, KOTOPBIE SBISIIOTCA MOUIHBIM UHCTPYMEHTOM OOpabOTKH M300pakeHUs
B YMEJIBIX PyKax.

[Ipexne yem paccCMOTPETh BEKTOPHBIE U PACTPOBBIE IpaPUUECKUE PEAAKTOPHI,
CIIEIyeT YSCHUTH ce0e, B YEM COCTOMUT pa3judre MEeXAy BEKTOPHBIM U PacTPOBBIM
MIPEICTaBICHUEM U300paKEHUSI.

PactpoBas rpaduka mnpencrtaBisieT coboil ceTKy (pactp), SYEHKH KOTOpOM
Ha3bIBAIOTCS MUKcenaMu. Kaxaplil MuKcen B pacTpOBOM U300paKeHUH UMEET CTPOTO
OTPENICICHHOEC MECTOMOJIOKEHNEe ©M  IBET, CJIEJ0BaTeIbHO JI000H  OOBEKT
MPEACTABIIIETCS MPOrpaMMOi Kak HaOOp OKpAIIEHHBIX MUKCEJIOB. DTO 3HAYUT, YTO
MOJIb30BaTENb, paboTasi C pacTPOBBIMHU HM300paKeHUSMH, paOOTaeT HE Haj

KOHKPETHBIMUA O6’[>€KTaMI/I, a HaJ COCTAaBJIAIOIIMMU UX I'PYyIIIIaMHU ITUKCCIIOB.
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PacTpoBble n300paXkeHUs OO0ECIEUMBAIOT BBICOKYIO TOYHOCTh Tepeaadu
rpajaldii LIBETOB M TOJYTOHOB, & TaK)X€ BBICOKYIO JETAIU3ALMIO HM300paKeHHUs,
[O3TOMY OHH SBJSIIOTCA ONTHMAJIbHBIM CPEICTBOM IPENCTABICHUS TOHOBBIX
U300paKeHMI, TAKUX KaK CKaHHPOBaHHbIE (poTorpadum.

Jliia n300pakeHus: pacTpoBOM rpaduku Beeraa UCHOb3YeTCsl (PUKCUPOBAHHOE
KOJIMYECTBO INHKCEJIOB, T.€. KAYECTBO PACTPOBOIO M300paKEHUSI HANPSMYIO 3aBHCUT
OT paspemiarnieil cnocOOHOCTH 000pYAOBaHUS. DTO 3HAUYUT, YTO JII0OOE M3MEHEHHE
n300paxeHust (MOBOPOT, YBEIMUYEHHUE U T.J.) IPUBOJUT K HEU3MEHHOMY HCKAKEHUIO
KapTHUHKHU ¥ TPAHUILIBI OOBEKTOB MOJIYYaI0TCSI HEPOBHBIMHU.

BekropHble u300pakeHHss (OPMUPYIOTCS Ha OCHOBE MaTeMaTHYeCKH
ONKCaHHBIX (UTYp, HA3bIBAEMBIX BEKTOpAaMHU, a BUJ H300pak€HUS ONpENeIseTcs
napamMeTpaMu BEKTOpOB. /[[pyrumu cioBamH, BEKTOpHasi rpaduka COCTOUT U3
KPUBBIX, UMEIOIIUX KOOPJAUHATHI, LIBET U MPOYHE MapaMeTphl, a TaKXKe 3aMKHYTBIX
o0rnacTel, 3alOJHEHHBIX ONPEICIICHHBIM LBETOM. ['paHuIbl 3TUX OoOnacTell Takke
ONMUCHIBAIOTCS KpUBBIMU. Daill ¢ BEKTOPHOM KAPTUHKOM COINEPKUT KOOPAUHATHI U
napaMeTpbl KPUBBIX.

PesynbraThl  00paOOTKM  BEKTOPHBIX H300paXEHWl HE  3aBUCAT  OT
paspemarpnieii CnocoOHOCTH 00OpPYI0BaHUS, IMOITOMY BBl MOXKETE ITPOM3BOJIBLHO
U3MEHATh MX MapameTpsl (pa3Mep, IBET, GopMy U T.J.) - KQU€CTBO HE yXYILIUTCS.
BektopHas rpaduka nOpUMEHSETCSs TMpU CO3JaHMU LUQPPOBBIX OOBEKTOB C
UCIIOJIb30BAaHUEM MEJIKUX Kerjeil (pa3smepoB mpudTa) WIM TaKHUX OOBEKTOB, Kak
JIOTOTHIIBI, JUISI KOTOPBIX BaXXHO COXPAHSITHh YETKHWE KOHTYPHI, MPHU HEOTPAHUYECHHOM
MacmTabMpOBaAHUU.

['padmyeckue nmakeTsl (peakToOpbl) TOXKE JAESATCS Ha JBa TUIA: PAaCTPOBBIE U

BEeKTOpHBIC. PaccMoTpuM Hanbosiee momyJspHbIE U3 HUX.
A) Pengaktopsl pacTpoBoii rpaduku
SA3bik runeprexcroBoit pazmerkun HTML.

Microsoft Paint - mpocroit (uiau jydine ckasath - MPOCTEHIIUI) peaakTop,

BXOJSINIWNA B CTaHAAPTHYIO TIOCTaBKy OMEpalMOHHBIX cucteM Microsoft. On
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obOnamaeT HabopoM mpocTedmmx (GyHKIMI (KUCTOYKA, KapaH[all, pe3rHKa U T.1.),
KOTOpbIE TIO3BOJISIOT CO3/1aBaTh HE3aMBICIOBAThIE KapTUHKH. K COXalIeHHIO, IS
00paboTKHU rpaduKu OH MPAKTUISCKU He MpurojieH. KapTuHKy, KOTOPYIO BBl BHIETE
CrpaBa - 3T0 0oJbIIIee, Ha YTO CIIOCOOEH ATOT PEIAKTOP.

Adobe Photoshop - Ha cerogusiiHMii JeHb 3TO CaMblii MOIIHBIA HaKeT IJIs
npodeccHOHAIbHOW 00paboOTKH pacTpoBOoM Tpaduku. ITO IEIbIM  KOMILUICKC,
oOnaaronii  MHOTOYHCICHHBIMA BO3MOXKHOCTSIMH  MOJU(UKAIIUH  PACTPOBOTO
PUCYHKa, UMEIOIINIA OTPOMHBIA HA0Op pasmuvHbIX QUIBTPOB U d(D(eKToB, mprudem
€CTh BO3MOXHOCTh IMOJKITI0YATh HHCTPYMEHTHI HE3aBUCUMBIX TTPOU3BOAUTEIICH.

[TakeT mpemyaraeT, HaIpUMeEpP, CPEICTBA TSI BOCCTAHOBJICHHS ITOBPEKICHHBIX
U300paKeHUi, peTympoBanus Gotorpaduil Wik CO3aHUsl CaMbIX (PaHTACTUYECKUX
KOJUTaXKEH, KOTOPBIE TOJIBKO MOKET MO3BOJIUTH cede Haie BooOpaxeHue. B obmiem,
MOTEHIIMAJI JTOTO TakKeTa MOUCTHHE orpoMmeH. Haumnas ¢ Bepcum 5.5 B maker
BioueHa mnporpamma Adobe ImageReady, mnpenocramistoniue OrpomMHbIC
BO3MOXXHOCTH TI0 oOpaboTke rpaduxu nog WEB (onTumuzanus u3zo0pakeHUw,
co3faHue aHuMUpoBaHHBIX gif, "pa3pezanue" kapTUHOK Ha Oojee MeJNKue U T.1.).
Jesu3 pazpaborunkoB Adobe Photoshop - "Camera of your mind" - npeamosnaraer He
TOJIBKO TEXHHYECKOE COBEPIIEHCTBO, HO U TMOJHYIO CBOOOJy TBOpUYECTBa, Ha
KOTOPYIO YEJIOBEK, paOOTArONINI ¢ ATOM IPOrpaMMO, ITPOCTO OOPEUECH.

PhotoPaint - eme omuH He MeHee W3BECTHBIN Tpaduueckuil pemgakTop (U3
naketa Corel Draw) miis 06paGoTku pacTpoBoii rpaduku, KOHKypupyromuid ¢ Adobe
Photoshop. 3aech Takxke umeroTcs Bce HEOOXOAMMBbIE HHCTPYMEHTHI JIJIsi 00pabOTKU
rpaduku, pazHooOpasHbie GUIBTPBI, TEKCTYphl. PazHuila nuiis B yao0cTBE pabOTHI,
uHTepdeiice U CKOPOCTH HAIOKEHUS (DUIBTPOB - HAIOXKEHUE MPOUCXOJUT HEMHOTO
MeJIJIEHHE®E.

Painter - pemakTop MNPEIOCTABISCT BEIMKOJICIHBIE BO3MOXKHOCTH IS
OIMYJISIUHA PEATbHBIX HHCTPYMEHTOB PUCOBAHUs: TpaduT, MeJ, Macjao u T.a. Takxke
MO3BOJISICT UMUTUPOBATh (PaKTypy MOBEPXHOCTH MAaTEPHANIOB, KUBOIUCH, CO3/1aBaTh

anumarnto. OueHpb y00eH 11 pa3paboTku POHOBBIX pUCYHKOB mwin Web-cTpaHuil B
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cTwie >kuormcH. [lonp3ysick 3TO TpOrpaMMol YyBCTBYENIb Ce€Osl HACTOSIIIAM
XYTO)KHIUKOM.

CymectByer emie psa penakropoB (Microsoft Photo Editor, Microsoft Photo
DRAW), Takxe TMO3BOJSIONIMX peaJM30BaTh MPOCTEHIIUME 3aJayd, HO HE

YIOBIIETBOPSIONIMX 3aMpocaM MpodhecCHOHANOB.

B) Penaktopsl BekTOpHOM Irpaduku

SA3p1k runeprekcToBoi pazmerkn HTML

Adobe Illustrator - makeT moO3BONAET co37aBaTh, O00pabaTHIBATH W
pETaKTUPOBATh BEKTOPHYIO rpaduky. [1o cBoei MOIITHOCTH OH YKBUBAJICHTCH

pactpoBoMy penaktopy Adobe Photoshop: nmeer anamoruunslii uHTEpdENC,
MO3BOJISICT MOAKIIOYATh pa3iudHble (QuIbTpel U 3(Q(PEKTh, MOHUMAET MHOTHE
rpadguueckue popmarsl, gaxe Takue kak. cdr (Corel Draw) u. swf (Flash).

CorelDraw - 06e3yciOBHO, TakOW HW3BECTHBINH TrpadUUYecKHii MaKeT HE MOT
oboiiTucy 0e3 cpenctB miig oOpaboTku BekTopHOUM Trpaduku. [laker 1o cBoei
MOIIIHOCTH MTPaKTUYECKU HE yCTymaeT rpapuyeckum penakropam Adobe Photoshop u
Adobe Illustrator. [lomumo 00paOOTKM BEKTOPHOW Tpaduku, B OSTOM I[aKeTe
CyllecTByeT o00paboTuuk pactpoBoii rpaduku (Photo Paint), TpaccupoBnk
N300paKEeHU, peaakTop MpUGTOB, MOATOTOBKUA TEKCTYP U CO3/IaHUS IITPUXKOIOB, a
TaKXe OrpoMHBIE KoJuteKnu ¢ n3oopaxkenusimu (CorelGallery).

Adobe Streamline - eme oxun npoaykT Gpupmer Adobe, ipeqHA3HAYCHHBIN JIIIs
TPacCUpOBKHU (MEpeBO/Ia) pacTpoBoi rpadvKu B BEKTOPHYIO. JTO HEOOJBIION, HO
OYEHb IMOJIC3HBIM U MOIIHBIN MpoayKT. OCOOCHHO MOJIe3eH, eCM Bbl co3maete Web-

CTPaHHMIIBI C UCIIOJIb30BAaHUEM BEKTOPHOU rpaduku, Harpumep, TexHosoruu Flash.

2.2.2 Bui0op s3biKa 1715t pa3paboTKu

PHP - s3b1k mporpamMmmupoBaHusi, ucnoiyib3yemblii Ha ctopoHe WEB-cepBepa
st muHamudeckoi reHepanun HTML-ctpanui. O6 3ToM TOBOpUT U paciid@poBka

ero Hasauus: PHP - Personal HyperText Processor.
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PHP - oamH w3 HEMHOrMX $3BIKOB MPOIPAMMHPOBAHHUS, CO3JIaHHBIX
CHeLMaNbHO I pa3paboTku BeO-mpuiiokeHuid. [loaToMy oH BKIIOYaeT B ceds Bce
byHKIMHA, HEOOXOUMbIE UMEHHO JUIsl pa0OThl Ha BeO-cepBepe, U MPHU 3TOM JIMIIECH
U30BITOYHOCTH, CBOMCTBEHHOW MHOTUM €TI0 KOHKYPEHTaM.

Ouens npusiTHas ocobeHHOocTh PHP - TO, 4TO ero koMaHbl BKIIIOYAIOTCS B
oObryabie  HTML-cTpaHuilbl C NOMOIIBIO CHEIUAIBbHBIX TETOB, KOTOPBIE H
3acTtaBisaloT PHP-mammHy BEIIONHATE Ha cepBepe HyXHbIE AercTBus. [IporpamMmmam
Ha PHP ne nyxubl cneunansusie CGl-gupekTopun ¢ 0coObIMU TIpaBaMu J0OCTYTIA.
bonee Toro, Ha OJHOW CTpaHWUYKE MOYKHO MPOU3BOJBHO Ye€peaAoBaTh ''MPOCTOM"
HTML u PHP-kox.

PHP ne 3aBucur or miatrdopmbl. PHP npekpacHo unTerpupyercsi Bo Bce
nonyJisipHeie BeO-cepBepbl: Apacce u IS, Zens u Netscape Enterprise Server,
paboraet noxg Windows u OS/2, MacOS u npaktuuecku Bcemu UNIX-nono0HbIMU
cucremamu. Kak crnencrteue - PHP pabotaer mpaktuuecku y BCeX XOCTEpOB,
paspemaronmx COOCTBEHHBIE BBIIIOIHAEMbIE CKPUIITHI.

3ameuatenbHas ocobeHHocTh PHP - ero uHTerprpoBaHHOCTH IMPAKTHUUYECKU CO
BCEMH COBPEMEHHBIMHU MHTEpHET-TeXHOJorusiMu. PHP noanep:xuBaer 00IBIIMHCTBO
COBpeMeHHBIX BeO-mpoTokoyoB: IMAP, FTP, POP, XML, SNMP u apyrue. PHP
npekpacHo pabortaer ¢ 6azamu nanHbIX. Tpyano Haiitu CYB]I, mogaepkka KoTopon
He Obuia Obl peamuzoBana B PHP. MySQL u MS SQL Server, PostgreSQL u Oracle,
Sybase u Interbase... OnuH TOJNBKO MepeueHb 0a3 JaHHBIX, HoaAepkuBacMbix PHP,
3aiIMeT, HABEPHOE, LIEJIbIN IKPaH.

PHP BxitoyaeT B ce0s OTrpOMHOE KOJHMYECTBO BCTPOCHHBIX (PYHKIIMIA:
00paboOTKM CTPOK M MaccuBOB, paboTel ¢ (ainoBoir cuctemoit m ¢ HTTP,
AIEKTPOHHOM MMOYTOM, JATOM U BPEMEHEM, KUPWTMLENH U APYTMMH HalMOHAJIbHBIMU
andasutamu. Kornma s BnepBeie Hayan mporpammupoBath Ha PHP, To 6p1u1 mpocTo
MopakeH oO0miIreM BCTPOCHHBIX (yHkmmil! braromaps WM MHOTHE alTOPUTMBI,
TpeOyroire B OOJIBIIMHCTBE SI3bIKOB HAIMMCAaHUS MPOTPAMMHOIO KOJa pa3MepoM B
HECKOJIbKO 3KpaHoB, peanusytorcss Ha PHP ogHolt komanmoil (TouHee, BBHI30BOM

OJTHOM (YHKIIUN).
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CoBpeMeHHbIE TCHIEHIIMN Pa3BUTHUS SI3bIKOB MPOTPAMMHPOBAHUS HE OOOILIH
croponoii u PHP. CpeactBa 00BEKTHO-OPUEHTHPOBAHHOTO MPOrPaMMHUPOBAHUS
nogBwincyk eme B PHP3. A B o0wexktHoin monmenmu PHP4 B momHoM o00BeMme
peaau30BaHbI KJIACCUYECKHUE MOHSITHUS 00BbEKTHO-OPUEHTUPOBAHHOTO
MPOrpaMMUPOBAHMS: HACJIEIOBaHNE, MHKATICYJISIUS U TOJIUMOP(PU3M.

PHP — »st0 ckpunrt-s3eik (scripting language), BcTpamBaembli B HTML,
KOTOPBIM HHTEPHPETUPYETCS U BBHIMOJIHIETCS HA CEpBEpE.

OcHoBHoe otimuue oT CGI-ckpunToB, HAaNMMCAHHBIX HA JIPYTHX SI3bIKAX, THUIA
Perl umu C — 310 TO, uT0 B CGIl-porpammax Bel camu nuiere BeiBoauMbIiii HTML-
Ko, a, ucnoub3dyss PHP — Bel BcTpamBaere cBor mporpamMmy B rotopyro HTML-
CTpaHMILYy, UCIOJIb3Ysl OTKPBIBAIOIIMI M 3aKpbIBaOIIMA Teru (B mpumepe <?php u
7>).

Otrmuuue PHP ot JavaScript, cocrout B ToM, uro PHP-ckpunT BhInonHseTCs
Ha cepBepe, a KIHMEHTY MepeaeTcsi pe3yibTaT paboThl, Toraa kak B JavaScript-Koj
MOJTHOCTBIO MEpPeIaeTCs Ha KIMEHTCKYIO0 MAIIUHY U TOJIBKO TaM BBITIOJIHSAETCS.

JIrobutenu Internet Information Server naiigyt, uro PHP ouenp moxox Ha
Active Server Pages (ASP), a suTy3uactsl Java ckaxyt, uro PHP noxox Ha Java
Server Pages (JSP). Bce Tpu si3pIKa MO3BOJISIIOT pa3MeIIaTh KOJI, BBIMOJHIEMBIM Ha
Web-cepgepe, Baytpu HTML crpanuir.

B neckonbkux ciaoBax — Ha PHP MOXHO caenath BCe, UTO MOXKHO CHEJIaTh C
nomombto  CGl-mporpamm. Hanpumep: oOpabateiBath gaHHBIE U3 (OpM,
reHepUpOBaTh AMHAMUYECKUE CTPAHUIIBI, TOJIYy4aTh U NMOChUIATh KYKH (cookies).

Kpome storo B PHP BkitoueHa mojjepkka MHOTHX 0a3 naHHbix (databases),
qTOo jAenaer Hanucanume Web-mpunokeHuit ¢ umcnoib3oBaHueMm  BJ 1o
HEBO3MOXHOCTH TTPOCTHIM.

Bot HenonHbll nnepedeHs nogaepxruBaeMbix b1

Adabas D, InterBase, Solid, dBasemSQL, Sybase, Empress, MySQL,

Velocis, FilePro, Oracle, Unix dbm, Informix, PostgreSQL.
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Bno6aBok ko Bcemy PHP monnmaer nporokonsr IMAP, SNMP, NNTP, POP3
u gaxe HTTP, a takke mmeeT BO3MOKHOCTH pabotath ¢ cokeramu (sockets) u
OOIIATHCS MO IPYTUM MTPOTOKOJIAM.

Pa3zpabotunkam Web-npunoxkeHnid HeT HEOOXOIUMOCTH TOBOPUTH, YTO web-
CTpPaHULBI - 3TO HE TOJBKO TEKCT U KAPTUHKU. [[OCTOMHBIM BHUMAHUS CAWUT JOJKEH
MOAJCPKUBATh HEKOTOPBI YPOBEHb MHTEPAKTUBHOCTU C IOJB30BATEIEM : IOUCK
uH(OpMaIuu, TpoJaka MPOIYKTOB, KOHGEPEHIMHU W T.I. TpagulluOHHO BCE ATO
peanuzoBanoch CGl-ckpunrtamu, HanucanueiMu Ha Perl. Ho CGI- ckpuntbl oueHb
w10xo Macmtadbupyemsl. Kaxasiid HoBbIN BbI30B CGI, TpeOyeT oT siapa NopoXIeHUs
HOBOT'O TIPOIECCA, a ATO 3aHUMAET MPOIECCOPHOE BPEMS M TPATUT ONEPATUBHYIO
namatb. PHP npennaraer npyroit Bapuant — oH pabortaer kak 4actb Web-cepBepa, u
TUM caMbIM 0x0K Ha ASP ot Microsoft.

Cunrakcuc PHP ouenr nmoxoxx Ha cunrakcuc C wmim Perl. JIrogu, 3HakoMbIe ¢
POrpaMMHUPOBAHUEM, OY€Hb OBICTPO CMOTYT HauaTh nucaTh nporpamMmsel Ha PHP. B
ATOM SI3bIKE€ HET CTPOTOM TUNM3AIMU TAaHHBIX U HET HEOOXOAUMOCTH B AEHCTBUSIX 1O
BBIJICJICHUIO/OCBOOOKICHUIO TTAMSTH.

[Iporpammsl, Hanucanubie Ha PHP, mocrarouno nerkountaemsl. HanucanHbii
PHP — xon nerko 3putensHO MpOYUTATh U MOHATH, B oTiinuue ot Perl-mporpamm.

Henocrarku PHP:

e PHP sBisieTcs MHTEPNPETUPYEMBIM SI3BIKOM, M, BCJIEIACTBHE 3TOrO, HE
MOXET CPAaBHUTHCS MO CKOPOCTH ¢ KommwiupyembiM C. OmHaKO OpH HamuCaHUU
HEOOJIBIIIUX TPOrpaMM, 4TO, B 00IIeM-To, mpucyiie npoektam Ha PHP, korna Bech
MPOEKT COCTOUT HM3 MHOTUX HEOOJIBIIMX CTPAHUI] C KOJIOM, BCTYMalOT B CHITY
HaKJIaJIHbIE PACXO/bl HA 3arpy3Ky B namaTh U BbI30B CGI-nporpammbl, HanvucaHHON
Ha C;

e He Takas OoJiblas 06a3a roToBbBIX MOAYJeH, kak, Hanpumep, CPAN y Perl.
C »>TM HUYEro Henb3s mojenarb — 3To Aeno Bpemenu. B PHP 4 pazpaborumku
npeaycMoTpenu cneuuanbHblii peno3utopuilt PEAR, anamornussii CPAN, u 4
IyMaro, OYeHb CKOpPO OyJET HAMMCAaHO JOCTATOYHOE KOJUYECTBO MOAYJEH IJis €ro

HaI10JITHCHHAI.
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Java Script

['uneprexcToBas WHGOPMALMOHHAST CHUCTEMa COCTOMT U3 MHOXECTBa
MH(OPMAIMOHHBIX Y3JI0B, MHOXKECTBA THUIIEPTEKCTOBBIX CBSI3EH, OMpEIeIEHHbIX Ha
ATUX y3JIaX U MHCTPYMEHTaX MaHMUIYJUPOBAHUS Y3JIaMU U CBS3sIMU. TeXHOIOTHS
World Wide Web - 310 TexHOIOTHsS BEACHHS THIICPTEKCTOBBIX PACIIPEICICHHBIX
cucteM B Internet, u, ciemoBaTenbHO, OHa JOJKHA COOTBETCTBOBATH OOIIEMY
ONPENEICHUI0 TAaKUX CHUCTEM. OTO O3HAYaeT, YTO BCE MEPEYUCICHHBIE BBIIIE
KOMITOHEHTHI TUTIEPTEKCTOBOM CUCTEMBI JOJIKHBI ObITh U B Web.

Web, kak TUmepTEeKCTOBYIO CHCTEMY, MOXKHO paccMaTpUBaTh C JIBYX TOYEK
3penusi. Bo-mepBbIX, KaK COBOKYMHOCTh OTOOpPa)Ka€MbIX CTpPAHMI], CBSI3aHHBIX
TUIEPTEKCTOBBIMU Tiepexopamu (ccbuikamu - KoHTeitHep ANCHOR). Bo-BTopbix,
KaK MHOXKECTBO DJIEMEHTapHBIX HWH(POPMAIIMOHHBIX OOBEKTOB, COCTABJISIONIUX
O0TOOpa’kaeMble CTpaHUIlbl (TEKCT, rpaduka, MOOWIBHBIA KO U T.M.). B mocnennem
CIy4ya€ MHOXECTBO THMIIEPTEKCTOBBIX IE€PEXOJAOB CTPAHULBI - 3TO TaKOM XKe
MH(POPMAITMOHHBIN ()parMeHT, KaK U BCTPOEHHAs B TEKCT KapTHUHKA.

IIpr BTOPOM MOAXO/I€ THUNEPTEKCTOBAas CETh OMNPENENACTCS Ha MHOYKECTBE
AJeMEHTapHbIX UHGOPMAIMOHHBIX 00hekTOB camumu HTML-cTpanuiiamu, KoTopbie
U UTPAIOT POJIb TUIEPTEKCTOBBIX CBsI3ed. DTOT MoaAX0/A 0oJiee MPOAYKTUBEH C TOYKU
3peHUs MOCTPOEHUS 0TOOpaKaeMbIX CTPAHMUIL "HA JIETY" U3 TOTOBBIX KOMIIOHEHTOB.

IIpu renepauuu ctpaHul, B Web BO3HHUKaeT JuieMma, CBsI3aHHass C
apXuTekTypoil "kimeHt-cepep"”. CTpaHHIBI MOXKHO T'€HEPUPOBATH KAK HA CTOPOHE
KJINEHTA, TaK U Ha CTOpoHE cepBepa. B 1995 rony cnennanucersl komnannu Netscape
CO3JaJIM MEXaHU3M YIPABJICHHS CTpAHULAMU Ha KIMEHTCKON CTOpoHe, pa3paboTaB
S3BIK IpOrpaMMupoBanus JavaScript.

Takum oGpazoM, JavaScript - 3TO SI3bIK yHpaBJEHUS CIEHAPUSIMHU MPOCMOTpa
TUMNEPTEKCTOBBIX cTpanull Web Ha ctopoHe knueHTa. Eciau ObITh O0siee TOYHBIM, TO
JavaScript - 3To He TOJBKO SI3BIK MPOrPAMMHPOBAHUS Ha CTOPOHE KiIMeHTa. Liveware,
npapoauTenb JavaScript, sBIS€TCS CPEACTBOM IMOJCTAaHOBOK Ha CTOPOHE CepBepa
Netscape. Opnako  HauOoONbIIyI0  TOMYJIspHOCTH  JavaScript  obecmeumsio

POrpaMMHUPOBAHKE HA CTOPOHE KIIMEHTA.
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OcHoBHas unes JavaScript COCTOMT B BO3MOXXHOCTH W3MEHEHUS 3HAYCHHMA
atpuOytoB  HTML-KOHTEHHEpPOB U CBOMCTB CpeApl OTOOPAKEHHs B IpoLecce
npocmorpa HTML-ctpanuiel nosis3oBareneM. [lpu 3TOM mepe3arpy3ku CTpaHUIIBI
HE IIPOUCXOJIUT.

Ha npakTtuke 3TO BbIpakaercsi B TOM, YTO MOYKHO, HAallpUMEp, U3MEHUTH LIBET
¢dboHa CTpaHUIIBI WX UHTETPUPOBAHHYIO B JOKYMEHT KapTHUHKY, OTKPBITh HOBOE OKHO
WJIU BBIJATh MPEAYNPEKICHUE.

Hasanue "JavaScript" sBisiercsi cobctBeHHOCThiO Netscape. Peanuzarus
A3bIKa, OCYILECTBICHHAs pa3padoruukamMu Microsoft, odunmanbHO Ha3bIBaeTCA
Jscript. Bepcuu JScript coBmecTuMbl (€ciid ObITh COBCEM TOUYHBIM, TO HE JIO KOHIIA) C
COOTBETCTBYIOIIUMHU Bepcusimu JavaScript, T.e. JavaScript siBisieTcst moAMHOKECTBOM
s3bika JScript.

JavaScript cranmaptuzoBan ECMA (European Computer Manufacturers
Association - Acconuanus  €BPONCHCKMX IMPOU3BOAMTENCH  KOMITBIOTEPOB).
CootBercTBytomue craHgapTbl HOCAT HazBaHus ECMA-262 u ISO-16262. Dtumn
cranaapramu omnpezensercs 3k ECMAScript, KOTOpbIil IPUMEPHO 3KBUBAJICHTEH
JavaScript 1.1. OTmetum, 4TO HE BCe peanuzaiuu JavaScript Ha CeroHs MOJHOCThIO
cooTBeTCTBYIOT cTannapty ECMA. B paMmkax JaHHOro Kypca Mbl BO BCEX CIydasiX
OyzeM ucroJyib30BaTh Ha3BaHue JavaScript.

JUist co3gaHusl MeXaHru3Ma yIpaBJICHHUs] CTPAHHUIIAMHU Ha KJIMEHTCKON CTOpOHE
OBLJIO TIPETIOKEHO UCIOJIb30BaTh OOBEKTHYIO MOJeNb JokyMeHTa. CyTh MOJENH B
ToM, 4TOo Kaxapii HTML-koHTEHEp - 9TO OOBEKT, KOTOPBIM XapaKTepHU3yeTCs
TPOMKOU:

® CBOICTBA;

® METObI;

® COOBITHS.

OOBEKTHYIO MOJIEJIb MOXHO TPEACTaBUTh KaK CIOCO0 CBSI3U MEXIY
cTpanuiiamMu u Opay3epoM. OObEeKTHasT MOJEIb - 3TO TMPEACTaBICHUE OOBEKTOB,
METOJI0OB, CBOMCTB M COOBITHH, KOTOpbIE€ TPUCYTCTBYIOT U MPOUCXOIAT B

mporpaMmMHOM oOecrieueHnn Opaysepa, B BUJE, yIOOHOM MJisi pabOThl ¢ HUMH KOJa
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HTML u mcxomHOro Tekcra CLEHAapus Ha CTpaHuie. Mbl MOXEM C €€ ITOMOLIBIO
COOOIIaTh HAIM TOXKeNaHusi Opay3epy W Jajee - IMOCETUTENo cTpaHulbl. bpaysep
BBITIOJIHUT HAIM KOMaH/Ibl U COOTBETCTBEHHO U3MEHUT CTPAHUILY Ha SKPAHE.

OOBeKThl C OJWHAKOBHIM HA0OpPOM CBOWCTB, METOJOB U COOBITUH
OOBEIUHAIOTCS B KIACChl OJHOTUIIHBIX 00bekTOB. Kilaccel - 3T0 onmcanus
BO3MOXXHBIX 00BEKTOB. CaMu OOBEKTHl MOSBISAIOTCA TOJBKO IIOCIE 3arpy3KH
JTOKyMEHTa Opay3epoM WM KaK pe3ysbTaT padoThl mporpaMmbl. OO0 3TOM HYKHO
BCEI'/1a IOMHUTD, YTOOBI HE OOPATUTHCS K OOBEKTY, KOTOPOTO HET.

[Ipeumymiectsa JavaScript:

® HU OJIMH COBPEMEHHBIN Opay3ep He 00xoauTcs 0e3 noaaepkku JavaScript;

® C WCIIOJIb30BAHMEM HaNUCaHHBIX Ha JavaScript MJarvHOB M CKPUIITOB
CIIPABUTCS AAXKE HE CIICLUAIIUCT;

® T0JIe3HbIE (DYHKIIMOHAJIbHBIE HACTPOIKH;

® IOCTOSIHHO COBEPIIEHCTBYIOUIUICS S3bIK — ceiluac pa3zpabarbiBaeTcs OeTa-
Bapualus rnpoexra, JavaScript2;

® B3aMMOJICHCTBHE C MPUIIOKEHUEM MOXKET OCYIIECTBISIETCA JaXKe 4epes
TekcToBble penakTopsl — Microsoft Office u Open Office;

® [IepCHEKTHMBAa  HCIOJB30BaHUS  f3bIKa B  Ipolecce  OOydyeHus

POrpaMMHUPOBAHHIO U MHPOPMATHKE.

Henocratku JavaScript.

® [IOHW)XCHHBIN YPOBEHb 0€30MaCHOCTH BBUIY TOBCEMECTHOI'O M CBOOOIHOTO
JIOCTYyTa K HCXOIHBIM KOJIaM TIOMYJISIPHBIX CKPHUIITOB;

® MHOXECTBO MEJIKHX Pa3Apa)KarolIMX OMIMOOK Ha KaXKIOM dTame paboThI. -
Bonbiias yacTh U3 HUX JIETKO UCIIPABIISIETCS, HO UX HAJIMYME MTO3BOJISIET CYUTATH 3TOT
SI3BIK MEHEe TIPO(eCCHOHATLHBIM, CPABHUTEIIHHO C IPYTUMU;

e MoBceMecTHOe pacmpocTpaneHne. CBoeoOpa3HBIM HEIOCTATKOM MOYKHO
CUMTaTh TOT (PAaKT, YTO YACTh AKTUBHO HCIOJB3YEMBIX MporpaMM (0COOEHHO
NPUJIOKEHUH) TEepEeCcTaHyT CYIIECTBOBATh MPHU OTCYTCTBHM SI3bIKA, ITOCKOJIBKY
LEIUKOM 0a3UpYIOTCS Ha HEM.
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CpaBuuB o00a s3pika 111 Web-mporpaMMupoBaHus JUIsl  pa3paboTKu
npunoxkenuss BKP Owpu1 BbIOpaH S3BIK jS, BBUAY OTCYTCTBUSL HEOOXOIUMOCTU

OOJIBIIION BHEIYHCIIMTEIBHOM MOITHOCTH IJIA pa6OTI>I IMporpaMmeal.

2.3 MoaynbHast CTpYKTypa MporpaMMbl

2.3.1 O6miee onrcanue MOyJIeH

Kon mnporpammbl “OHNIaliH KalbKyJATOp [JIs1 OINPEIEICHUS PEUTUHIOB
CJIIOHBIX OOBEKTOB IO KOMIUIEKCY IMOKa3aTeleil” UMEET MOAYJIbHYIO CTPYKTYpYy U
COCTOUT U3 CIEAYIOIINX YaCTEH:

e MOJYJIb BBOJA-BBIBOJA - COAEPKUT METOJbl UTEHUs AAHHBIX U3 (aiina u
BBIBOJIA PE3YJIbTaTa;

® MOJYJb BBIUUCIECHUH - COJAEPKUT BHIYUCIUTENbHBIE QYHKIIUU;

e MOAyJdb uHTepdeiica - PyHkuMH npoBepku coctosHus checkboxes u

3aIyCK BBIYMCIICHUI U PaHKUPOBAHUS OOBEKTOB.

Krnaccel, comepxarmiuecss B MOAYJISX, CHPOSCKTHPOBAHbI W pa3padOTaHbl B
COOTBETCTBHM C THOKOW cCTparerue pa3pabOTKM U COOTBETCTBYIOT MPUHIUIIAM
SOLID. 210 no3Boiwiio cAenaTh MOAYJIM MaKCUMaJIbHO HE3aBHCUMBIMU APYT OT
Jpyra, 4To YIPOIIAET MPOLECC UX BHEAPEHUSI B CUCTEMY, a TaK € JEIAeT MPOIecC

TECTUPOBAHUS U PEAAKTUPOBAHUS MOAYJIeH 00Jiee MPOCTHIM.

2.3.2 CrenmduKaIiy moarporpaMm

Moayne BBOAA-BBIBOAA:

pars

e Ha3zHaueHue: (HOpMUPYET MACCUB U3 MPUHATOTO (aiina;
® BXOJIHBIC TaHHBIE: (halJI THIA CSV;

® BbIXOAHBLIC ITAPAMCTPhI: MACCUB JAHHBIX.
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vivod
L] HA3HAUYCHUC:. IIOKA3bIBACT pCBYJILTaTBI BBIHHCHGHHﬁ;
L] BXOJHBIC JaHHBIC.: MAaCCUB JaHHBIX,

® BbIXOJHBIC ITAPAMCTPBI: OTCYTCTBYIOT.

Moiynb BBIYHCIEHUN

start

® Ha3HAYEHHUE: CO3/aCT MACCUB BHIOPAHHBIX MMAPAMETPOB;

® BXOJIHBIE JJaHHBIC: MACCHUB JAHHBIX;

® BBIXOJIHBIC IAPAMETPbI: MACCHUB JAHHBIX.

main

® HA3HAYEHHUE: PACCUMUTHIBACT BXOIHBIE MApaMETPhl U MEPEIACT PE3YIbTATHI
B MAacCCHB;

® BXOJHBIE JaHHBIC: MACCUB JAHHBIX;

¢ BLIXOJHBIC ITAPAMCTPHBI: MACCHUB JAHHBIX.

sort
¢ HA3HAYCHHUC: COPTHUPYCT HpHHHTBIﬁ MacCCHB,
® BXOJHBIC JAaHHBIC: MAaCCHUB JAaHHBIX,

¢ BbIXOAHBLIC ITAPAMCTPhI: MACCUB NAHHBIX.

Monyns uatepdeiica
®  BBHIYHCIUTH

¢ HA3HAYCHHUEC: 3allyCKACT BBIYMCJIMTEIbHBIN MOIAYJIb

check

® HAa3HA4YCHHEC: OIPCACIIACT, KaKoM 4YeKOOKC BKJIIOYEH M HE II03BOJSIET

BKJIIOYHUTH 00JIe€ OJHOTO;
e BXOJHBIE JaHHBIE: MACCUB 3HAUYEHUI Y€KOOKCOB;

® BbBIXOJHBIC MAPAMETPHI: OTCYTCTBYIOT.

check2
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¢ HA3HAYCHHUC: OIIPCACIICT, KAKHC YeKOOKCHI BKJIFOYCHBI,
® BXOJHBIC JAaHHBIC: MACCHUB 3HAYCHUMN ‘-ICK6OKCOB;

¢ BbBIXOIHBIC ITAPaAMCTPbI: MACCHUB BKIITOUCHHBIX YeKOOKCOB.

2.4 Onucanue GyHKIIMOHATIBLHOCTH CUCTEMBI B BUJIE MOJIb30BATEIBCKUX CIICHAPUEB

[Ipenenent "BriOop mapamMeTpoB aJid paHKUPOBAHUS "
[leas: BpiOOp BepHOro KOJIMYECTBA MApaMETpPoOB, IO KOTOPbIM OyAyT

PaHXXUPOBATHCSI 0OBEKTHI

AKTHUBATOPHI: KHOTIKA «BBIYHCITUTHY.

OCHOBHOM  yCHEIIHBIM  CLEHapuil: BbIBOJ Ha JKpaH pe3yJIbTaTOB
PaHKUPOBAHUS.

AnprepHaTuBHBIN cueHapui: MHpopmupoBanue o0 omubOke (Bwibepure 3
napameTpa).

[Ipenenent "JlonoaHUTENIbHBIE TAPAMETPHI
[ens: IIpu BbIOOpE OJHOrO M3 YCIOBUM MOSBISETCS BO3MOXXHOCTH BBIOOpA

JIOTIOJTHUTEIIBHBIX TapaMETPOB JJIsI PAHKUPOBAHUS

AKTHBATOPHI: YEKOOKC.

OCHOBHOM YCHENIHBIA CIIEHApUI: BBIBOJ HAa DHKPaH JOMOJIHUTEIIbHBIX
4eKOOKCOB.

AJIbTEepHATUBHBIN CLUEHAPUNA: -
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3. TECTUPOBAHME U ITPOBEPKA PABOTOCIIOCOBHOCTH OHJIAVH
KAJIBKVIJIATOPA.

TGCTI/IpOBaHI/Ie MpCucaCHTa «I[OHOJ'IHI/ITCJILHBIG mapamMCTpbD):

Bribepute draiin |Mopoga P.  HHele.csv

2003 2005 2013 2015
d
HACEACHHE I[IPOMBINIICHHOCTE CTPOMTENBCTEC TOPIOENA KOT-EO padO¥HX  3aphlaTa WHESCTHUHH (GOHIEI EBEX

BBIYMCNMTE

Pucynok 3.1 (ITpenieaent 1.1)

Bribepute draiin | lopoga_P.. . HHele.csv

2003 2005 2013 2013
L
HACETeHHE MPOMBIIIIEHHOCTE CTPOHTENRCTEC TOPrOBAA  KOT-BO pAOOYHX  3aplIaTa MHBECTHIHH GOHAEI EBE]

BbIYMC MIMTL

Pucynok 3.2 (Ilpeuenenr 1.2)
TectupoBanue nperneneHTa « Beioop mapameTpoB A1 paHKUPOBAHUS:

Bribepute daiin | Mopona_P.. HHble.csv MoaTEepanTe AeficTEVE

2003 2005 2013 2015 BribepuTs 3 napameTpa
v
HACEISHHE [OPOMBIIICHHOCTE CTIPOHTEIBCTEQ TOPTOETIA  KOI-EO pa
v v r v rJ
BEIYMCIINTE

Pucynok 3.3 (ITpenieaent 2.1)

BrifepuTe dhain |opoga_P .. HHble.csv MoaTeepanTe AeficTEme

,\\3 2003 2005 2013 2015 BeifepuTe 3 napametpa
7
HaCeIeHHe NPOMBINIIEHHOCTE CTPOMTEIBCTEO TOPTOEIE  KOTI-EO pa
v
BLIYMC FIMTE

39



| Buibepute dbaiin | lopoga P.. HHble.csy

R 2003 2005 2013 201

LN

MoagTeepiuTe jedcTEWE

EribepuTte 3 napameTpa

L
HAcelIeHHe [OPOMBEIIIIEHHOCTE CIPOHTENRCTEC TOPIOEIA KOI-EO P3
L
[P —
BEIYMCTINTE

Pucynoxk 3.4 (mpeneaent 2.2)

BribepuTe doain |Mopoga P.. HHble.csy
%

2003 2005 2013 2015
L
HACETEHHE TIPOMEBIIIEHHOCTE CTPOHTENBCTED
Ld L L

Omcx 1087 0631825901187

Viba 464 7370500926843

Ilepnme 447.0471976809975
Uenaounck 278 163168745279
JTunenx 268 7802602825935
Uepenorpen 261.9451753953641
Hmmraeramcr 252 9018904289633
Marmuroroper 234 4416989953374
Boarorpax 226 19421285876612
Toaparta 218.70345737181873
Exarepunovpr 161.577023749848
Cypryt 121 25121639881871
Kpacuoapck 116.85622826030101
Hmzani Hoeropon 115.83837948546082
Kazans 73.9701672842604
Kpacuozap 64.78692142307938
Tyaa 54.47433087081699
Pocroe-ma-Homy 52.67155433372646
Canapa 40 836523183059604
Kamuuunrpan 38 44014581294235
Tronens 36 480112287771206
Hororyamenmx 32 456136229308895
Fammra 37 0033111454174

TOPTOBIA  EOI-BO paﬁotmx 33pnaaTa  HHBECTHITHH lElJOH,IEnI

Pucynok 3.5 (ITpenieaent 2.3)
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4., DKOHOMUNYECKAS DOOPEKTUBHOCTDL PAPABOTKH
[TPOI'PAMMHOI'O OBECIIEHEHU A

4.1. TexHUKO-IKOHOMHUYECKOE OOOCHOBaHHE pPa3pabOTKH MPOTPAMMHOIO

obOecrieueHus

3a1aul MHOTOKpUTEPUAIBHOIO BBIOOpPA BO3HUKAIOT MEPE] KAKIbIM YEIIOBEKOM
u Oosbliedt yactTu opranuzauuid. Hamuume pemieHudl, cmocoOHBIX OBICTPO U TOYHO
IPOU3BECTU pElIeHHE MOJOOHBIX 33/1a4 CIIOCOOHO BBIBECTU MPOAYKTUBHOCTH JIOACH,
3aHUMAIOLIUXCS X PEUIEHUEM Ha HOBBIM, Oosiee ObICTPBIN U KaueCTBEHHBI YPOBEHb.
[Ipu pa3paboTke TakOro MpOrpaMMHOr0 OOECIEeYEHHs KpailHE Ba)KHbIM ITYHKTOM
ABJISIETCA IIPOCTOTA B OCBOCHHWHM W MCIIOJIB30BAHMM M TOYHOCTH BBIYMCICHUHN. B
Clly4ae, €CIU pEIICHUE OKaXETCS CIO0XKHBIM B JKCIUIyaTallud, OPTaHHU3aLUsAM
IPUJIETCS TPATUTh OOJIbIINE 0OBEMBI PECYPCOB Ha OCBOEHUE COTPYIHUKAMHU JTaHHBIX

UHCTPYMEHTOB.

4.2. PacyeT eIMHOBPEMEHHBIX 3aTpat Ha pa3zpadbotky 10

K ennHOBpeMEHHBIM 3arpataM OTHOCSAT 3aTparbl Ha TEOPETUYECKUE
WCCJIEIOBAHUSI, TIOCTAHOBKY 3aJlay, MPOEKTUPOBAHUE, pa3pabOTKy aJrOpUTMOB U
nporpaMM, OTJAJKy, OINBITHYIO JKCIUTyaTamnuioo, o(opMieHHUe JIOKYMEHTOB,
UCCIIEIOBAaHUE pbIHKA U peknamy. @Daktuyeckas TPYAOEMKOCTb 10 CTaIUsIM

IIPOEKTUPOBAHUS MpEACTaBiIeHa B Tadbiuue 4.1.

Ta6nuua 4.1 — Conepxanue cranguit HUP

Oraribl TpyroéMKOCTB
JHu %
TexHnyeckoe 3aganue 20 15.38
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Tabmauna 4.1 - [Iponommkenue

DCKU3HBIN MPOEKT 30 23.08
TexHu4yecKkuil IPOeKT 20 15.38
PaGounii mpoekt 30 23.08
Buenpenue 30 23.08
HUTOI'O 130 100

B cmety 3atpat Ha pazpabdotky 10 BkitouaroT:

e MaTepHaJIbHBIC 3aTPaThI;

e OCHOBHas W JIOMOJHUTEIbHAS 3apIulaTa pa3padOTuMKa, PYKOBOJIUTENS M
KOHCYJIbTaHTa;

e  OTYHUCJICHHUS HA COLUAIIBHBIC HYXKIbI;

e CTOMMOCTb MAIIMHHOTO BPEMEHU Ha MOATOTOBKY M OTIAJKY MIPOTPaMM;

e CTOUMOCTh MHCTPYMEHTAIbHBIX CPEJICTB;

o 3arpaThl Ha IHTEpHET pecypchl;

o HaKJIaaIHbIC PACXOIBbI.

4.2.1. MaTtepuanbHbIe 3aTpaThl

[Ton marepuanbHBIMM 3aTpaTamMy MNOHUMAKOT CTOMMOCTH BCEX MaTE€pHUaOB,
UCIIONB3YIONIMECS B TMpolecce pa3padotku u BHeapenuss I[1O (B ToM wyucie
CTOMMOCTh OyMaru, Kpacsmied JEHThl WIM KapTpUIKa, oIUlaTa YCIyr HMHTEpHETa,
JMCKET W T.1I.), B JCUCTBYIOIMX IeHaX. JlaHHbIE O MaTepHalIbHBIX 3aTparax Ha

JTAHHBIN MMPOEKT MPEICTaBIICHbI B Tabnuie 4.2.

Tabnuua 4.2 — MarepuanbHble 3aTpaThl

HaunmenoBanne | KommuectBo, miT. | Ilena 3a emunuity, pyo. | Bcero, py0.

WNurtepuer 5 800,00 4000,00

UTOoro 4000,00
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4.2.2. OcHOBHas U TONOJIHUTEbHAS 3apIuiaTa

OcHoBHas 3apaboTHas 1uiaTa 3 BKJIIOYAET 3apabOTHYIO IJIaTy pa3paboTyuka

1O, pykoBOAUTESI IPOEKTA U KOHCYJIBTAHTA:
3= T06X3cp.zm , (41)

rae 3¢p m— CPEAHETHEBHAS 3apIuIaTa OJHOrO paOOTHHUKA, PYO.;

Ty — oO011as Tpy10€eMKOCTb TPOEKTA, THU.

s pazpaboruuka [IO TpymoeMKOCTh, COMIACHO JaHHBIM Tabimuibl 4.1,
coctasisietr 130 aneit (780 yacoB), Ayist pykoBoaAUTENS — 48 4acoB, i1 KOHCYJIbTaHTa
— 18 vacos.

JlononmHuTeNbHAs 3apIuiaTa paccuuThiBaeTcs kKak 10% k oCHOBHOM 3apaboTHOM

rate. Jlanapie 0 3apaboTHOM T1aTe paOOTHUKOB MPECTABIICHBI B Ta0auIe 4.3.

Tabnuna 4.3 — 3apaboTHas 11aTa paOOTHUKOB

PaboTHuk Tpynoémkocts | CraBka, | OcHoBHas | JomomHUTEnbHAS
py6./qac | 3/m, pyo. 3/m, pyo.
PazpaboTumnk 780 100 78000 7800
PyxoBonuTens 48 100 4800 480
Koncynprant 18 100 1800 180
UTOT'O 84600 8460

4.2.3. OTunciaeHus Ha COUMATbHBIC HYXKIbI

OTuucieHns Ha COLMAIbHBIE HYXK/bI MO JIEUCTBYIOLIEMY 3aKOHOAATEIbCTBY Ha

MOMEHT BBINOJIHEHUS IUIIJIOMHOTO MPOEKTa COCTABIISIIOT 30%:
OCOH.H. = (30CH' + 3,H0H')X033 (4'2)
CrnenoBatesibHO, OTYUCIICHUS HAa COLMANIbBHBIE HY Kbl COCTABJISIOT:
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Ocown. = (84600+8460) x0,3 = 27918 pyO.
4.2.4. CTouMOCTh MAllIMHHOTO BPEMEHU Ha MOATOTOBKY U oTaaAky [10

CTOMMOCTb MAaIIMHHOTO BPEMEHH 3,4y 5p 3dBUCUT OT CEOECTOMMOCTH MAIIUHO-
gaca paboter 9BM u Bpemenu padotet 9BM m BkitouaeT amoptm3aiuio OBM m
000pyIOBaHUS U 3aTPAThl HA AIIEKTPOIHEPTHIO.

PaccuutrsiBaem AMOPTHU3alUI0 CICAYIOUINM O6p8,30M:
Ay= 0yp*H,,365%100xT,, (4.3)

rae Oy — croumocts DBM n 060pynoBaHus (OCHOBHbIE (DOHBI);
H,, — HOpMa amopTu3auuu, NpuHATH paBHO# 30%;
A, — aMOpTH3aIMOHHBIC OTUYHCIICHUS, PYO.;

TM — BpCM:A UCIIOJIb30BaAHUA 060py,ZIOBaHI/IH, JHH, paBHOC:
TM:073 5x T3c1<+0’6 X TTeX.Hp+Oa 8 XTpa6.l‘Ip+Oa6 XTBH ) (44)

1€ Tscks Trexnp-> Tpasmps Lsn — 3aTPaThl BPEMEHH Ha pa3pabOTKy 3CKH3HOTO,

TEXHUUYECKOT0, pab0Yero npoeKTa U BHEAPEHUE COOTBETCTBEHHO, B JHSIX:
T,=0,35%x30+0,6x20+0,8%x30+0,6x30=64,5 nH.

Jlanubie 00 OCHOBHBIX (POHAX MpeacTaBleHbl B Ta0muIe 4.4.

B takom ciydae amopTHu3anus Oyner paBHa:

A,=35000%30/36500%64,5=1855,47 py0.

Ta6nuna 4.4 — OcHoBHbIE (HDOH/IBI

HanmenoBanne | KomuuectBo, mit. | Ilena 3a enunuty, py6. | Bceero, pyo.

5BM 1 34890,00 34890,00

Hroro 34890,00
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3arpathl Ha 3JIEKTPOIHEPTUIO

33J'I = (:3.]'I><1\/‘[3BM>< TMX TCyT 1 (4' 5)

rae C,,— crouMocTh 1 kBT/4 amekTposHepruu, pyo.;
M,,,, — MotHocTh DBM, kBT1/4;

T.yr— Bpems padbTel ODBM B cyTKH, Hac.

3,,=3,74%0,08%64,5%6=115,79 py6.

3vamsp=Ayt3,,=1971,26 pyo0.

4.2.5. CTouMOCTh HHCTPYMEHTAIBHBIX CPEJICTB

CToUMOCTh  MHCTPYMEHTAJBHBIX CPEACTB A, BKIIOYAET CTOUMOCTH
CUCTEMHOTO NPOrPaMMHOr0 OOECHEYEeHHs, HCIOJIb30BAHHOIO TMpHU pa3paboTke

MPOEKTa B pa3Mepe U3Hoca 3a 3TOT nepuo (Tabnuna 4.5).

Tabnuna 4.5 — Pacuer 3arpaT Ha HHCTPYMEHTAJIbHBIE CPECTBA

HaumenoBanue Komnuecto, mit. | Llena 3a enununy, | Beero,
pyo. pyo.

OC Windows 10 1 7829,00 7829,00

Jlomarnss

Hroro 7829,00

Hopwma amoptuzanuu: H,,,=30%

CroumocTh HHCTPYMCHTAJBHBIX CPCACTB!

A, = 7829%30/36500%64,5 = 415.05 pyO.

4.2.6. Haknagasie pacxoibl
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Hakmanueie pacxoasl onpeaenstoT B pazmepe 20% OT OCHOBHOU 3apabOTHOM

IJ1aThI.

Py = 30e:x0,2, (4.6)

P,=84600x0,2=16920 py6.

4.2.7. Cmera 3atpat Ha pazpabotky 10

Hcnonb3ys Bce BBIICTIPUBEICHHOE, COCTAaBUM CMETY 3aTpart (Tabnuua 4.6).

Tabnuua 4.6 — CMera 3atpat Ha pa3padoTky 110

DneMEeHTHI 3aTpaT CtouMocCTh, pyoO.
MarepuanabHbI€ 3aTpaThl 4000,00
OcHOBHas ¥ JONOJHUTEIIbHAS 3apIuiaTa 93060,00
3arpaThsl Ha OIUIATy MAIIMHHOI'O BPEMEHH 1971,26
CTOHMMOCTh MHCTPYMEHTAJIbHBIX CPEJICTB 415,05
Haxnaansie pacxoasl 16920,00
HToro 116366,31

Pacnipenenenre  MHBECTHLIIMM 10  BPEMEHHM  pEIM3alMUd  IPOEKTa

OCYILIECTBIISIETCS HA OCHOBE UTOTOBOM CyMMBI 3aTpat Ha pa3palboTKy (Tabnuua 4.7).

Ta6muma 4.7 — IIpouieHT BpeMeHH OT 00IIero Yrciia 1Mo KakJI01W 4acTu

MPOEKTa U COOTBETCTBYIOUIMN 00BEM MHBECTULIMIA

Tum paboTel TpynoemkocTh, % OO0beM MHBECTHIUI
Texunyeckoe 3a1aHue 15,38 17897,13
DCKHU3HBIA MPOEKT 23,08 26857,35
TeXHUYCCKHI TTPOCKT 15,38 17897,13
PabGounii mpoekT 23,08 26857,35
Bueapenue 23,08 26857,35
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Tabnuua 4.7 - [Iponomxkenue

Hroro 100 116366,31

Tak kak Ha pa3pabOTKy MNpOEKTa OTBOJAUTCS 5 MecCSIEeB, TO HEOOXOAUMO
pacxoa0BaTh Kbl MecsI] He Oonee, yeM 23273,26 p.

Hrorosas CyMMa 3aTrpar, paclpCaciiCHHasA II10 JSTallaM, IIPCACTABJICHA B

tabaure 4.8.
Taomuna 4.8 — [1man nuHBECTULINIA
Dranbl peaau3aiuu HNuBectummu, pyo.
IIPOCKTa
I I I AV V

Texauueckoe 17896,57
3a/laHue

DCKU3HBIN POSKT 5375,95 | 21480,54
Texauueckuit 1791,98 | 16104,59
Pabounii npoext 10752,9 | 16104,59
Buenpenue 10751,9 | 16104,59
Hroro 23273,26 | 46546,52 | 69819,79 | 93093,05 | 116366,31

HUcrounvikamMu  (UHAHCUpPOBAaHUS  SIBIISIIOTCSL  COOCTBEHHBIE  CpEJICTBA

pa3zpaboTuuka.

4.3. OO01ast XxapakTepUCTUKa OpraHu3aluy pemieHus 3agauu Ha 9BM

[Ipu BHeapenun paspabateiBaemoro IIO, B paboTre CTPYKTYpHBIX
nojipa3ziesieHui OyayT BHECEHBI CIEIYIOIINE U3MEHEHUS:

e BCE COTPY/IHHKH, 3a]1eiCTBOBAHHBIE B peneHnu 3a1a4y
MHOTOKPUTEPUAIBHOTO BBIOOpA, OyIyT NPOU3BOAUTH BBIYUCICHHS C MOMOUIBIO
OHJIAMH-KAJIbKYJIATOPA.

e Yy OTIENa aJAMMHHCTPUPOBAHUS CEpBEpa IJIOOANbHBIX HM3MEHEHHH He

MIPOU30UIET.
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Jlanasle B cuctemy OyayT moctynaTh MmoctosiHHo. CucTema paccuuTaHa Ha
HENPEPBIBHYIO BBICOKO HArpyKeHHYI0 paboTy C TMOJb30BaTeNsIMU, Kak Ha

IMOCTYIINICHHUC JAHHBIX TdK M HAa UX OTAAYY.

4.4. EnnHOBpeMEHHBIC pacXobl OpraHu3anuu 3akazunka [10

K eanHOBpeMEeHHBIM 3aTpaTaM TMOJb30BaTENA MPOrPAMMHOTO OOecTeueHUs
Koo OTHOCATCS 3aTpaThl Ha OILJIATY:
a) mporpaMMHoTo obecrieuenus L,
0) MHCTPYMEHTAJIbHBIX CPeACTB L;
B) OBM, npouux amnmapaTHBIX CPEJICTB U ceTeBoro ooopynoBanus K,
r) oOyuenue nepcoHana K,
n) noakitoueHus Kk Marepuet Ky,
') MEPOTIPUSITHI 110 OpraHu3auu UHPOpMaAITMOHHOM Oe30macHOCTH K.
CrouMocTh 3aKa3HOro mporpammHoro ooecneyenus I, crnenraibHO
pa3paboTaHHOTO JIJIs 3aKa34MKa, MOKET ObITh paccuuTaHa mo Gopmyiie
o = Cpo + I+ HAC, 4.7
rie C,,— cebecroumocts [10, 3aTpaThl Ha pa3pabOTKy MO cMeTe U3 TaOIuIIbI 4.6;
[T — mpubbLIL paspadoTunka 30% k 3aTparam;
HIC — nanor Ha 106aBieHHYI0 CTOUMOCTH 18 %:
HJAC = (C,, + IT) x 0,18 (4.8)
HIC = (116636,31 + 34909,89) x0,18 = 27229,72 pyO.
I, = 116636,6 + 34909,89 +27229,72 = 178776,21 py0.

4.4.1. CTouMOoCTb IpoYero nporpamMmmHoro oodecrneuenus K.

Bri6op omepaninoHHOW CHUCTEMBI JJIsi JTAHHOTO TIPOEKTa OCHOBBIBAJICA Ha
CIEAYIOIINX KPUTEPUSIX:
1. PacummpsiemocTb.

2. IIpou3BOAUTENBHOCTD.
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3
4.
5
6

OTKa30yCTOMYHBOCT.
[TepeHOCUMOCTB.
OO6patHast COBMECTUMOCTb.

be3omnacHOCTE.

Ha ocHoBanum »3THX Tpe6OBaHI/Iﬁ ObLIa BI)I6paHa orcpanroHHasA CHCTCMa

Microsoft Windows 10. IIpeumyiiecTBaMu [aHHOH OINEPALIMOHHONW CHCTEMBI

ABJIAROTCA

¢ TPOCTOTA;

¢ MOIIHOCTH 0a30BOr0 Ha0Opa CPEJNICTB,;

¢ Pa3BUTOCTh UHTEP(DENCOB;

¢ JIEMOKpPAaTUYHOCTb.

Jls1 Opay3epa BBIABUHYTHI CIICIYIONINE TPEOOBAHUS:

+ 0€30MacHOCTb U CEKPETHOC;b.

¢ BBICOKAs MPOU3BOUTEIHHOCTh. MUHUMAIILHBIE 3aTPaThI;
e COOJIIOJICHUE CTAaHJAPTOB.

Hcxons u3 storo Obu1 BeIOpaH Opaysep Google Chrome

CTOMMOCTh MpOYEro MPOrPaMMHOIO OOECHEYEHUsI M HMHCTPYMEHTAIbHBIX

CPEACTB IpuBeIcHa B TadmwmIe 4.9.

Tabnuua 4.9 — CTouMoCTh MPOYEro NPOrpaMMHOI0 00ECTIEUEHHUSI U

UHCTpYMEHTAIBHBIX cpeacTB (L)

Buast 10 CroumocTs, pyo.
Microsoft Windows 10 8699,00
Google Chrome 0
HTroro 8699,00

4.4.2. 3atpatsl opranuzamnmu Ha ocBoeHue [10 u oOydenne nepconana Ko,
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3arpatsl opranusanuu Ha ocBoeHue [10 u obydyenue pabote ¢ mporpammoil u

9BM K,; MOXHO paccuuTaTh, ynpoIieHHo, o GopmyIe:

Kocs = Y™ CoenXtocs s (4.10)
riae Y, — YMCICHHOCTh IepCoHala Ha 00ydeHue, Jel.;

Cocs — cToumocTh 00yuenusi padbore Ha I[IK B eauHuily BpeMeHH IO
KOMMEpYECKUM paciieHkam (py0./Hen., py0./menb, pyo./mec.);

tocs — BpeMsI OOyUCHHUS;

Ko = 1000%100 py6./gac.x1 gac. = 100 T. py0.
CroumocTs nogkimodeHus K MaTepHeT Ky,

K, = 10000 py6.

4.4.3. 3aTparbl Ha BHEJPEHUE MEPOIIPUATUI IO MHPOPMALTMOHHOM

0€e30macHOCTH

3arpaThl Ha BHEIPEHHE MEPOMPUATUN MO MHGOPMAIIMOHHON 0€30MacHOCTH

K6e3 YK€ BKIIIOYCHBI B IIPOCKT U AOIIOJITHUTCIBHLBIX 3aTpaT HE TpC6yIOTZ
Ko6m = ]—Ino + KI/IHT + HI/IC + KOCB + K6e3 (411)

Koo = 178776,21 + 10000 + 8699 + 100000 + 0 = 297475,21 py6.

Pacnpenenenne  MHBECTMIIMM MO0 BPEMEHM  pEAIM3alAM  TNPOEKTa
OCYILIECTBIISIETCS HA OCHOBE MPEIBAPUTEIBHBIX PACUETOB BPEMEHHU, HEOOXOAMMOIO
st pazpabotku [IO mo oTaenbHBIM  CTaausAM MPOEKTUPOBAHMS, 3aTpaT Ha
pa3palboTKy 1 001Iei CyMMbI €IMHOBPEMEHHBIX KATUTATBbHBIX BIOXKEHHI.

Pesynbrarel pacueroB oQOpMHUTH B BUAEC WHBECTUIMOHHOTO IIaHa (Tabiauna
4.12). 3arpatel Ha paspabotky [IO II,, pacmpenmerneHsl TO MepHOAaM

MPOTMOPIIMOHAIIEHO TPYAOEMKOCTH Pa3pabOTKH.
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Taomuma 4.12 — THBeCTULIMOHHBIN II1aH

Ortarbl peanu3anuu Ilepnon
MPOEKTa NHBECTULIUN
1 2 3 4 5
TexHu4eckoe 3a7aHue 27431.2
DCKU3HBIA MPOEKT 8240.06 |32924.57
TexHUYeCKUil IPOEKT 2746.68 | 24684.51
Pabouwuii mpoekT 16481.64 | 24684.51
Buenpenue 16480.11 | 24684.51
3atpatsl Ha IC 10000
3aTpaThl Ha O0Oy4YeHHUE 17000,1 | 82999,9
nepcoHaia
Hroro 35671.26 | 71344.51 | 112510.66 | 189780.8 | 297475.21

4.5. Texymue pacxobl noas3oBarens [10

Texyiue pacxo/ipl MoNb30BaTENs MIPU BHEAPEHUH YUUTHIBAIOT 3aTPaThl B I0Jl
Ha!

« amMopru3auuio oobopynoanus, [10 u HHCTpYMEHTaNbHBIX CPE/ICTB;

¢ Marepuainsbl (IUCKETbI, KAPTPUIKH U T.11.);

¢ OKCIUTyaTalMI0 000pYyI0BaHNUS;

 DJIEKTPORHEPTHIO;

o OOTHPOYHBIC U CMA30YHbIE MaTepUalbl;

 3apabOTHYIO IJIATy TEXHUKOB, C OTYUCIICHUSMU;

e peMoHT obopynoBanus (5% OT CTOUMOCTH);
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¢ 3apaboTHYIO

OTYHUCJICHUAMMU,

njaTy

OIIepPaTOpOB,

CHUCTCMHBIX mporpaMMHuUcCTOB, C

o a0OHEHTCKYIO IJIaTy MPHU UCIOJIb30BaHUU yciayr UHTepHeT;

e COIPOBOXKJCHHE MIPOTPAMMHOTO 00€CIICUCHUSI.

Pacuet amopTHU3aliMOHHBIX OTUYMCIICHUM MpUBE/IeH B Tabaule 4.13.

Ta6muna 4.13 — PacyeT aMOpTU3alIMOHHBIX OTYHCIICHUIN

HanmenoBanne CrouMocCTs, Hopma AMOpTH3aLIMOHHBIE
000pyIOBaHUS U ThIC. pYO. aMOpTH3alMH, | OTYUCIEHHS, ThIC. pyO.
110 %
Cepgep IBM
Express*x3300 M4 12218,1 20% 2443.22
Tower
Hroro A, =2443.22
3akasnoe 110 0
Tpouee TTO 178776,21 5% 8938,81
Hroro A,, = 8938,81

HTGK = HSBM + I“[1'[0 + HpeM + LII/IHT + H3H + H3J'I
e = 2443,22 + 14986,06 + 14986,06 + 10000 + 7200 + 24x0,5%3,53x365 =

53161,48 py6. B TOI

(4.12)

4.6. DKOHOMUS TEKYIIMX 3aTpar noJibzosarens [10

N3menenue IrOJOBBIX OKCILTyaTallMOHHBIX pPacxogOB 3aBHCHUT OT BHAA U

Ha3HA4YCHUA IIPOIrpaMMHOI0 CpCaCTBa.

PaCCMOTpI/IM BO3MOKHBIC HaAIIPpaBJICHUA

ASKOHOMHHM TEKyIIUX 3aTpaT npumenenus [1C nus:

¢ ABTOMATHU3ALMU POrPAMMHUPOBAHMS (CUCTEMHOE TPOrPAMMUPOBAHHUE);

e aBTOMAaTH3AIUU PabOUMX MeCT crienuaauctoB (APM);
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« BHenpenus ACY;

o BHeIpeHUs MHTEpHET TEXHOJIOTUM.

4.6.1. ABTOoMaTH3anus polecca NporpaMMUPOBaHUS

OCHOBHBIMU UCTOYHHKAMHU SKOHOMHUU B 3TOM CIIy4ae SIBISIFOTCS:

¢ COKpalleHHE TEKYIIMX 3aTpaT 3a CUeT CHIKCHHS pacxoja MAaIIMHHOTO
BpPEMEHH, HEOOXOJUMOTO Ha OTIAAKY MIPOTPAMM U CAAYy UX B IKCIUTyaTallHIo;

o DKOHOMHS U YyIyYIlIEHHUE MCIIOJIB30BaHMS MAIIMHHBIX PECypcoB (MaMsTH,
YBEJIMYEHUE CKOPOCTU 00pabOTKU MHPOPMAIIH);

¢ COKpAIICHHE CPOKOB Pa3pabOTKU MPOTPAMM.

4.6.2. ABromatu3zanus padbounx mect (APM) cienuanucToB U BHEAPEHUE
ACY

MoskeT o6ecrieunTh IKOHOMUIO 3a CYET:

¢ COKpAILEHUS TPYJOEMKOCTH BBINOJHEHUS PadoT;

¢ COKpAIIIEHUS TPYJOEMKOCTH 00paboTKu HHPOpMAIINK;

¢ YBEIUYEHUS ONEPATUBHOCTHU YNPABIECHUS, CKOPOCTH MPUHATHS PELICHUI;

e COBEPIICHCTBOBaHUS MPOIECCOB cOopa, mepenayu, oOpabOTKH, XpaHEHUS,
3alUTHI IEJIOCTHOCTU U CEKPETHOCTU MH(OpMaLInY;

[Ipsamoit addext ot BHeapeHuss APM chnenuaaucTtoB XapaKTepHU3yeTcs, B
IEPBYKD  O4YEpelp, CHWKEHHUEM  TPYJOEMKOCTH  BBINOJHEHHS  OCHOBHBIX
TEXHOJIOTUYECKUX omnepanuii Ha pabodyemM MecTe. AHaIU3  TPYAOEMKOCTH
BBINIOJIHEHUS pa0OT mpu 0a30BOM BapHaHTEe U B ciy4yae BHenpeHuss APM MoxHO
peacTaBuTh B hopme TabauIs: 4.14.

Tabnuua 4.14 — AHanu3 Tpy10€MKOCTHU BBITIOJIHEHUS padoT

Hanmeno-Banus | Ilepeonnu- TpynoeMkocTs paboThI, Yeln.-u OtxkioHe-
3a7a4u, HOCTB HHUE B roj,
onepauuu BBIIIOJTHEHUS baza OPOCKT
Ha OIIHy B TIojg Ha OI[Hy B TIrojg 4CJl.-4, +/—
OIICPaAIInuIO OIIepalunro
Brecenne 200 B tens | 0,015788904 | 1152,59 | 0,001388889 | 101,39 223
JAaHHBIX
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Taomuna 4.14 - [Iponomxenue

Beruucnenus 200 B 1eHb 0,015788904 | 1152,59 | 0,001388889 | 101,39 32,2
VToro Tew, = 2305,18 T, = 202,78 AT =
TOTO 16aza — ) mp — ) 2102,4

B pesynbTaTe cokpailleHus Tpy103aTpaT MOKHO PaCCUUTATh SKOHOMUIO D,

9, =Tx3x(1+X100)x(1+Y 100)

M Toro 3kOoHOMUS COCTABUT:

9,; =2102,4 x100x1,1x1,3=300643,2 py6.

4.6.3. Buenpenue HTEpHET-TEXHOJIOT UM

(4.13)

BHCI[peHI/Ie I/IHTepHeT-TGXHOHOFI/Iﬁ IMO3BOJIACT OpraHHU3alUAM YBCIUMYHNBATDH

00BEMBI IPEOCTABISIEMBIX YCIYT

e 34 CUCT BHCKTPOHHOﬁ KOMMCPIHUH,

o YIYYIICHUS UMUKA PUPMBIL;

e TOJYYEHUS MaKCUMAJIBHOTO JIOCTYIA K BHENIHEN HH(POPMALINH;

e COKpalICHUA BPCMCHU O6pa6OTKI/I H IIOJIYYCHHA OIICPATHUBHBIX HAHHBIX IJIA

IIPUHATHS YIIPABICHYECKUX PELIEHUN U T. 1.

4.7. ®UHAHCOBBIN IUIAH NPOEKTA

Onenka (UHAHCOBOM COCTOATEIBHOCTH INPOEKTa IPEACTaBJIEHA B TaOIHILE

4.15. MexnyHapoaHasi TpakTUKa B TMPOIECCE OICHKH IPOECKTOB HCIOJIb3YyeT

HECKOJIBKO 0000Mmarommx mokasareiei. K Takum mokasareiassM OTHOCSATCS

e HHTETPAIbHBIA SKOHOMUYECKUH AD(DEKT (UncTas TeKylas CTOMMOCTb);

e HMHICKC JOXOAHOCTH,

o BHYTpeHHUH KO3 PUeHT 3PpHEeKTUBHOCTH;

e MAaKCHUMAaJbHBINA JECHEKHBIN OTTOK;

e TICPHOJ BO3BpaTa KallUTAJIbHBIX BJIOKCHUU U CpPOK OKYITa€MOCTH.

4.7.1. Nnrerpanbrbiii 3xoHomudeckuii dpdexr (NPV — Net Present Value of

Discounted Cash Flow)

Yucras npuBen€HHAas CTOMMOCTh (4YMCTas TEKyllass CTOMMOCTb, YHCTBIN

JTUCKOHTUPOBAHHBIA J0X0M, aHrI. Net present value, MpuHATOE B MEXIyHAPOTHOM
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[Tokxazarens NPV mpencraisier co0oi pa3HUIly MEXIY BCEMH JICHEKHBIMU
IPUTOKAMU U OTTOKAMH, MPUBEAEHHBIMU K TEKYLIEMY MOMEHTY BpEMEHU (MOMEHTY
OLIEHKM MHBECTUIIMOHHOTO MpoeKTa). OH NOKa3bIBAaeT BEIMUMHY JAECHEKHBIX CPEACTB,
KOTOPYIK0 MHBECTOpP OXHIAET IOJYYUTh OT IIPOEKTA, ITOCIE TOTO, KAK JEHEKHBIE
IIPUTOKHU OKYIIAT €r0 IEPBOHAYAIbHBIE NHBECTUIIMOHHBIE 3aTPAThl U NIEPUOINYECKUE
JICHEKHBIE OTTOKHU, CBSI3aHHBIE C OCYIIECTBICHHEM NPOEKTA. [IOCKOIBKY EHEKHBIE
TUTATE)KU OIEHUBAIOTCS C YUETOM MX BPEMEHHON CTOMMOCTH M pUCKOB, NPV MOXHO
UHTEPIIPETUPOBATh KaK CTOMMOCTb, JOOABISIEMYIO IMPOEKTOM. EE& Takke MOXKHO
UHTEPIIPETUPOBaTh ~ Kak  o0myro  mpuObUib  uHBecTOopa.  Kosddummenr

JUCKOHTHUPOBAaHUS onpeesieTcs no popmyie:

t= 1x(1+1) xt, (4.14)

r'ac r — CTaBKa JUCKOHTHUPOBAHHA.

CraBka IMCKOHTUPOBAHMUS TOJI0BAsI MOKET ObITh paccuuTaHa 1o ¢hopmyiie:

__CTaBKa pe@UHaHCUPOBaHUA+1 1.0825

Rio= — 1+ puck =

—1+0.15 ~0.12 (4.15)
nHOAALUA B rog+1
Ecnu HeoOXoaMMoO  OCYIIECTBUTH JUCKOHTHUPOBAHUE MO  MOJIYTOJIMSIM,

KBapTajgaM WM MecsIlaM, TO CTaBKa JUCKOHTHPOBAHUS OIpeseseTcs mo Gpopmye:

Ri=r:12=0.1 (4.16)
Pacder unTerpanbHOro skoHoMuueckoro 3ddexkra NPV MoxHO TIpeicTaBUTh B
BUJI€ POPMYIIBI:
NPV = ([l — 3¢+ Ap) *x ap — Xp=1 K¢ * ap = Y= ( Iy, + Ap) * ap — Yt=1 Ki x a; (4-17)
rae i — A0X0abl OT peann3aiuuy MpOeKTa 1Mo rofaam;
3¢ — TeKyIue 3aTpaThl 0€3 aMOPTU3ALINY;
A¢ — aMOPTHU3aIlMOHHBIE OTUYUCIICHUS,
K — KanuTanbHbIe BIOXEHUS B OCHOBHBIE U 000POTHBIE (DOH/IBI;
ITY — mpuObLIh UncTAas.

Pesynbpratel pacuera NPV npencrasiens B Tabnuie4.16.
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4.8 Tlokazatenu 3¢ (HeKTUBHOCTH MPOEKTA

MexayHaponHas TMpakTUKa B IPOLECCE OLEHKH IPOEKTOB HCIOIb3YET
HECKOJIBKO 00001maronx nokasarenei. K TakuM nokasarensiM OTHOCAT:

o UHTErpajbHBIN S5KOHOMUYECKHH 3D PeKT (YucTast TeKyIasi CTOMMOCTb);

WHIEKC JOXOIHOCTH;

BHYTpeHHUU K03huImeHT 3 PeKTUBHOCTH;

MaKCHUMaJIbHBIN JICHE)KHBIM OTTOK;

IIEpUO]I BO3BpAaTa KalMTAIBHBIX BIOKEHUH M CPOK OKYITAEMOCTH.
WNunexc moxomnoct SRR — Simple Rate of Return) ompenensercs kak
OTHOIIICHHE  CyMMapHOrO  JAMCKOHTHPOBAHHOTO  JOX0Ja K  CYMMapHBIM

AUCKOHTUPOBAHHBIM KAIIMTAJIBHBIM BJIOKCHHAM:

SRR = Yt (M +A)*ar _ 6,47 (4.18)

n
t=1 Kexa

BuyTtpennuii koapdunmeHT 3pPeKTuBHOCTH MPOEKTa — BHYTPEHHSSI HOpMa
noxoanoct — (IRR — Internal Rate of Return) ompenensiercs kak moporoBoe

3Ha4YeHUE peHTa0eIbHOCTH, IpU KOTopoM NPV paBHO HyIII0.

NPVyq
(NPVy1—=NPV,5)

Toop =71 + | | > =) (4.19)

1360,891
(1360,891—388,156)

Taop = 0,12 + [ ] x (0,6 — 0,12) = 0,79 (4.20)

IJie 11 — UCXOJ/HAs CTaBKa JUCKOHTHUPOBAHUS, T, — CTaBKa JTUCKOHTHPOBAHUA,
npu xotopoir NPV < 0; 1,5, — BHYTpEHHUI KOOPPHUINEHT d5PPEKTUBHOCTH IPOEKTA;
NPV,1, NPV, — NPV c0o0TBETCTBEHHO IIPH I U T,

ITpoekt cunTaercs 3QPEKTUBHBIM, €CIH Tyop > I7 .

B mannoM ciydae 1,0, = 0,79 60omnpme, yem r; = 0,12, caenoBaTenbHo, POEKT
aBysieTCs 9PPEKTUBHBIM.

Cpox BO3BpaTa KanmUTaIbHBIX BIIOKCHHUH W CPOK OKYIAaeMOCTH MOTYT OBIThH
OTIpEJICIICHBI aHATUTHYECKUM U TpadUueCcKuM CIocodamu:

a) AaHATUTUYECKHUH CTIOCO0:
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_ INPV|
Tor = tx + Al ¢4 q (4.21)

22,571
28,162

T,. =15+ = 15,80 (4.22)

0) rpaduueckuii crnocod Ha OCHOBE MOCTPOEHUS (PUHAHCOBOTO Mpodus
npoekrta. DUHAHCOBBIM MNPOQIL TMPOEKTa TPENCTaBIseT cobod  Tpaduk
N300paKeHNs] BETMYMHBI KyMYJISTUBHOW YHCTOW TEKYIIEH CTOMMOCTH BO BPEMCHU

(pucyHok 4.1).

®PuHaHCcoBEIH NpodMne NpoeKTa

1200

200

00

MWPF, 1.p.

400

200

Qg T T T T T T T T T T T T T T T 1

1 4 J 4 15 16 17 18 1% 20 21 22 34

-200
Bpema, mec.

Pucynox 4.1 — ®unaHcoBbIN poduiIs TpOeKTa

Ha ocHoBanuu rpaduka ¢uHAHCOBOTO MpOdUIISE MOXKHO OMPEACIUTH CPOK
BO3BpaTa M CPOK OKYIIA€MOCTH KANUTAJIbHBIX BJIOKCHUN MPOEKTA, MAKCUMAJIbHBIN
JICHES)KHBI OTTOK M MHTETPaIbHBIN SKOHOMUYECKUH d(hPeEKT.

HeoOxoauMbIMK YCITOBUSMY IPUHSITHS WHBECTUIIMOHHOTO TIPOEKTA SIBIISIFOTCS:

e TIOJIOXKUTEIBHOE CalbJ0 pPEATbHBIX HAKOIJICHHBIX JIGHET B JIFOOOM
BPEMCHHOM HHTEpBaJIe, TJ¢ YYaCTHUK OCYIISCTBISET 3aTpaThl MM TOJy4aeT
JTIOXOJIBI;

e TIOJOXXHUTEIIBHOCTh MHTETPAIBHOTO 3KOHOMUYecKoro ddexra (NPV > 0);

e wmHJIEKC AoxoaHocth O6osbire 1 (SRR > 1).
59



3AKJIFOYEHUE

B nannoit BKP pa3spaboTtan oHIaliH KaJIbKYJIATOP JIJIs ONIPEACIICHUS PEHTHHTOB
CJIOHBIX OOBEKTOB 110 KOMILJIEKCY TTOKa3aTeleH.

B pesynbrate BhIMOTHEHUST PabOThl OBUIM PACCMOTPEHBI CYIIECTBYIOIIUE
METOJbI IPUHATHUS PELICHUMN.

bout pa3zpaboTan oHIalH KaNbKYJISTOP ISl pAHKUPOBAHUS OO0BEKTOB, KOTOPHIi
COOTBETCTBYET MTOCTABIICHHOMY TEXHHUYECKOMY 3aJIaHHIO.

B Tperbeit rmaBe paboThl MPOU3BEACHO TECTUPOBaHUE (DYHKIIMOHAIBHOCTH
pa3pabOTaHHON CHCTEMBI, PE3YJIbTaThl KOTOPOTO MOMOIIIA OOHAPYKUTh U YCTPAHUTD
OLIMOKH, TOMYIICHHBIE HA Tare MPOSKTUPOBAHUS CUCTEMBI.

IIpounsBeneH pacyeT 3KOHOMUYECKUX ITOKA3aTeNIeW MPOEKTa.

[TocTraBneHHbIE €M U 337a4l BBITYCKHOW KBaJM(UKAIIMOHHOW pabOThI ObLIN

BBIITOJIHCHBEI.
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[Ipunoxenue

document.getElementByld('c1").checked=true;
var h=0;

var array;

var result_array;

var goroda;

var s;

var gorgorod;

var m_array;

var r_array,

var g;

var p = [0, 0, 0];

// TIpoBepsieM, oEpKUBAET Jin Opay3ep HykHbie API

if (window.File && window.FileReader && window.FileList &&
window.Blob) {

document.getElementByld('file").addEventListener(‘change’, function(e) {

// Ecnm Ow1 y input[type=file] O6b11 mapamerp multiple, moas3oBatens cmor

OBbI BEIOPATH
// HeckoIbKo (haitnioB, a B e.target.files ObLIO OBI OOJIBITIE OJTHOTO AJIEMEHTA
var file = e.target.files[0];

/" Ansi 1eMOHCTpaluy npodynTaeM (aili U BhIBEAEM KaXIYI0 €ro CTPOKY

KaK 3JICMCHT CIIMCKa
var output = document.getElementByld(‘output’);
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var reader = new FileReader();

I/l YcranaBnuBaem o0pabotunk coObitust onload. OHO mpom3oiaér mo

OKOHYAHMIO 4TeHUs (haiina
reader.onload = function(e) {
// e.target.result conepkut Bc€ conmepxumoe (aitna
var text = e.target.result;

// Pa3OuBaeM CTpOKY Ha 3JIEMEHTHI, Pa3ACIUTEIEM CIYXXHT HCMBOJ

nepeBoja CTPoKH \N
array = text.split("\n");

/" 1Sl TEeMOHCTpalMu TOro, 4To (paiii MpouuTancs M pa3Ouics Ha

CTPOKH ITPpaBHJIBHO,

// pucyeM CIHCOK, AJIEMEHTaMH KOTOPOro OyAYyT CTPOKH (paiina
result_array=new Array(array.length);
for(var i=0; i<array.length; i++)
result_array[i]=array[i].split(’;;");

goroda = new Array(array.length);
gorgorod=new Array(array.length);
m_array=new Array(4);

for (var i=0; i<4; i++)

{

m_array[i]=new Array(array.length);

by
for (var i=0; i<array.length; i++) {

goroda[i]=result_array[i][0O];
¥

63



for (var i=0; i<array.length; i++) { gorgorod[i]=goroda[i]; }

for (var i=0; i<array.length; i++) {

m_array[O][i]=result_array[i][1].split(;");

ks
for (var i=0; i<array.length; i++) {
m_array[1][i]=result_array[i][2].split(’;");
ks
for (var i=0; i<array.length; i++) {
m_array[2][i]=result_array[i][3].split(’;");
¥
for (var i=0; i<array.length; i++) {
m_array[3][i]=result_array[i][4].split(;);
¥

for (var i=0; i<m_array.length; i++)

{

for (var i1=0; il<m_array[i].length; i1++)

{
for (var i2=0; i2<m_array[i][i1].length; i2++)
{

m_array[i][i1][i2]=parseFloat(m_array[i][i1][i2]);

by

¥
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by
o
// HaunHnaem uTeHue BbIOpaHHOTO (aiina
reader.readAsText(file);
b;
}else {
alert('File API is not supported!");
b
function test(){
start();
by
checkboxes =[ c1, ¢2, c3, c4 |;
checkboxes1 = [p1, p2, p3, p4, p5, p6, p7, p8, p9l;
function check(checkBox)
{ g=parselnt(checkBox.value)-1;
for(var i=0; i<checkboxes.length; i++){
if(checkboxes[i].name!=checkBox.name)

checkboxes[i].checked=false;

by
if (checkboxes[3].checked==true)
{
document.getElementByld('p8').style.visibility = "visible" ;
document.getElementByld('p9').style.visibility = "visible" ;
¥
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else {
document.getElementByld('p8").style.visibility = "hidden" ;

document.getElementByld('p9").style.visibility = "hidden™ ;

}
var k=0;

function check2(checkBox)

{

if (checkboxesl[parselnt(checkBox.value)-1].checked==true)

{

for (var i=0; i<3; i++)

{

if (p[i]==0) {p[i]=parselnt(checkBox.value);}

k++:

else

for (var i=0; i<3; i++)

{
if (p[i]==parselnt(checkBox.value)) {p[i]=0;}
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¥

function start()
{
if (k==3)
{
for (var i=0; i<3; i++) {p[i]--;}
r_array=new Array(m_array[g].length);
for (var i=0; i<m_array[g].length; i++) {r_array[i]=new Array(3);}
for (var i=0; i<m_array[g].length; i++)
{
for (var j=0; j<3; j++)

{
r_array[i][j]=m_array[g][i][p[]];

by
main();
by

else {alert('Beibepute 3 mapamerpa'’);}

}

function main()

{
s = new Array(array.length);
var del=1;

for (var i=0; i<3; i++)
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del=del*r_array[O][i];
by
for (var i=0; i<array.length; i++) {
s[il=1;
for (var j=0; j<3; j++) {

s[i]=s[i]*r_array[i][j];

by
s[i]=s[i]/del;
by
sort();
by
function sort()
{
/alert(s[4]);
var x;
for(var i=0; i < s.length; i++) { Il'1 - HOMep mpoxoa

for(var j =s.length-1; j>1i; j-- ) { // BuyTpeHHu# uukI npoxoaa
if (s-1] <spl) {
x=s[j-1]; sli-1]=s0l; shl=x;
x=gorgorod[j-1]; gorgorod[j-1]=gorgorod[j]; gorgorod[j]=x;
33,

vivod();
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function vivod() {
var viw = document.getElementByld('io’);
var lo="",
viw.innerHTML = '<ul>",

for (var i=0; i<array.length; i++)

{
viw.innerHTML +='<li>' + gorgorod[i] + ' ' + s[i] + '</li>";
¥
viw.innerHTML +='</ul>",
}
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