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BBEJIEHHUE

[To Mepe MOBBIIEHUSI UHTEpeca K T00aIbHONW CETH WHTEPHET, MOBBIIIAIHNCH
TaKk XK€ W TpeOOBaHUS TMOJB30BATENCH K COACPKUMOMY CTPAaHMI, a HMEHHO:
0(OpMJICHUIO pa3MEIIeHHOW HH(OpPMAllMM U HMHTEPAKTUBHOMY B3aMMOCHCTBUIO
MOJIb30BATENICH C CAalTOM, MOSTOMY CTalld pa3palaThIBaTbCA BEO MPUIIOKEHUS IS
CEPBEPOB.

Beb mnpunoxkeHus HUMEIOT KIMEHT-CEpBEpHYIO apxuTektypy. Co3maBas BeO
OPUIIO’)KEHHE HEOOXOJUMO PpPAacCCMOTPETh HEKOTOPBIE aCMEeKThl: apXUTEKTYpYy,
MOJAX0/bl K pazpaboTrke, 6e3omacHOCTh UHPOpManuu u cepBepa. [lpu coznanuu Bed
NPUIIOKEHUH YHHBEPCAIbHOW CXEMBbI HET, TaK KaK pa3Hble MPHIOKEHHUS TPeOYIoT
Pa3HBIX KOHIIENINI pu 00paboTke nHpOpMaIK, MOCTpOoeHUs uHTepdeiica u T.1.

C coBeplICHCTBOBAHUEM PA3JIMYHBIX TEXHOJIOTHI CO3/1aHMs BEO MPHIIOKEHUN
U CalToOB, CTAJI0 OYEBUIHO, YTO CYIICCTBYIOIIME JIOCKM OOBSBICHUN YyXKE HE
YJOBIIETBOPSIOT COBPEMEHHBIM CTaHAapTaM o0paboTku KoHTeHTa. OHU TpeiararoT
MI0JIb30BATENI0 IIOXO CTPYKTYPUPOBAHHYIO HH(POPMALMIO M HE TMO3BOJSIOT €€
3¢ (HEeKTUBHO UCIIONIB30BaTh. B cBOEH paboTe s pacCMOTPIO pelIeHrEe dTON MPOOTIEMBI
Ha IPUMEPE CUCTEMBI 10 MOUCKY U TI0100PY KHIIbSL.

[lenp AUNIOMHOTONpPOEKTa — CHPOEKTUPOBATH U  pa3paboTaTh BeO
NPWIOKEHUE I YCOBEPIICHCTBOBAaHUS TMOWCKa U mMojgdoopa OOBEKTOB
HEJBMKUMOCTH JIJIS1 TIOKYIIKH U TIPOJIAXKH.

OOBeKT MPOEKTUPOBAHUS — aBTOMATHU3HPOBAaHHOE paboyuee MPOCTPAHCTBO IS
areHTCTB HEJIBMXKUMOCTH.

Lens onpenensieT cueayronye 3agaun:

° AHalu3 npeaMeTHON 00J1acTu;

o BriOpath MHCTpYMEHTHI W TEXHOJOTHU [UIsi  pa3paboTKu  BeO
PUIOKECHUS;

o Pa3paboTaTh KIMEHTCKYIO YacTh BEO MPUIIOKCHHUS,

o Pa3zpaboraTs 6a3y naHHBIX;
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o Pa3zpaboTaTh cepBepHYIO 4acTh BEO MPUITOKCHHSI.

JINTUTOMHBIN TPOEKT COCTOUT W3 BBEJCHUS, IBYX TJIaB, 3aKJIFOYCHHUS M CIIMCKA
UCIIOJIb3yEeMOM JIUTEPATYPHI.

B nepBoii rnaBe qaHHON ITUILIOMHON paOOThI U3JIaralOTCsi OCHOBHBIE CBEJICHMUS
00 mH(}OpMAIMOHHON cHCTEeMe, OMHUCHIBAECTCS O0IIas CTPyKTypa HUH(POPMAIMOHHOM
CUCTEMBI, NAIOTCS OMPEJCICHUS OCHOBHBIM TOHATHSM. boOJbIlIas YacTh TJIaBbI
MIOCBSIIIEHA BBEIOOPY CPENCTB pa3pabOTKU W 0030py MCIONIB3YyEMBIX MPHU pa3paboTke
TexHojorui. Tak ke B ATOW TIJIaBEeBBISIBICHBI TPEOOBAaHUA K CUCTEME, KOTOpPHIE
MOCITY KT OCHOBOW MPH €€ TPOSKTHPOBAHUH.

Bo BTOpOI#i yacTu ObuTa co3/laHa CTPYKTypa MPOeKTa, pa3padoTan uHTEpQeric.
B »T0if wacTm ObUTa omMcaHapeaau3amMsl IMPOCKTAa C IMOMOINBID MPOTPAMMHBIX
cpenctB. beun pa3paboTanbl: KIIMEHTCKAs 4acTh, 0a3a aHHBIX, CEpBEpHAs 4acTh BeO

IMPUITOKCHUA.



I'1aBa 1 AaauTnueckas 4acThb

1.1 Moaesas npeaMeTHOM 00J1aCTH

OOBekTOM aBTOMaTu3allun SABJIACTCA mponecc I10 IMPUBJICUCHUTIO

INOTCHIHMAJIbHBIX KIIMCHTOB AJId aIrCHTOB HCABUKUMOCTH.

Ponu B koHTEKCTE BEO IIPHIIOKCHHUS:

o ATEHT HeIBUKMMOCTH — PAOOTHUK areHTCTBA HEJIBHIKUMOCTH;
o [Tonws30Barens — MOTEHIIMAJIbHBIN MOKyNaTelb o0beKTa
HEJIBUKHAMOCTH.

Be0 MNPpUIOKCHUC TIIPCHOCTABILICT AICHTY HCABHIKHUMOCTH  CJIICAYHOIIUC

BO3MOYKHOCTH:
1. J106aBUTh CBOM OOBEKTHI HEIBUKUMOCTH B XPaHUJIUIIE JaHHBIX.
2. CMOTpeTh aHOHMMHBIE€ AaHKEThI MOJIb30BATEIICH.
3. PepaktupoBarb CcBOM BapuaHThl HEABWKUMOCTH, YyKa3blBask BCE

IIPEUMYILECTBA, C LEIBI0 3aUHTEPECOBATh KOHKPETHOIO MOJIb30BATES.
4. PacchlnaTe HHIUBUAYAIBHOE NMPEIIIOKEHUS.
[Tonb30Barens B CBOIO OuYepe/b, IMOCIE PETUCTPALUUB BEO MPWIOKEHUU U

3aI10JIHCHHUSA aHKCThBI MMCCT BO3MOKHOCTD.

1. Jlo6aBUTh UHTEpECYEMBIE aJIpeca JOMOB B CIIHCOK OTCJICKUBAHUS.
2. [TpocMmatpuBaTh OOBSIBICHUS IO aJ[pecaM U3 CBOETO CIIHUCKA CIICKEHUS.
3. [TonyuyaTh MHAMBUyATbHBIE IPEAJIOKEHUS OT ar€HTOB HEJIBUYKMMOCTH.

AHOHMMHAs aHKETa I10JIb30BaTEIIs COICPIKUT:

o HNudopmaruio 06 ampece paboThl OJIB30BATENS;

o Kako#i Buj TpaHCTIOPTA MOJIB30BATENb MPEATIOYNTACT;

o Kakast uH(pacTpykTypa mosb30BaTeisi HHTEPECYET;

o C KakMuM KOJIMYECTBOM KOMHAT TIOJIb30BaTelIb  PacCMaTpPUBACT
BapHWAaHTHI;

o Kakyro cymmy 3a KBaJipaTHBIM METpP MOJI30BATENIb TOTOB 3aIUIATHUTD;
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o Kaxko# sTax noyib30BaTesb MPEeAIOYUTAET NN HE IPEATIOUHUTAET;
o Kaxko# nomanyu BapuaHThl MHTEPECYIOT MTOIb30BATENS.

OObsBiCHUS U WHAWBUAYAJIIBHBIC IIPCIJIOKCHUA COACPKATCICAYIOIINC I1OJIA:

o daxTrueckuil aapec 00bEKTa HEABUKUMOCTH;

o Yuciio koMHAT 00bEKTa HEIBUXKUMOCTH;

° OTax ¥ TAXKHOCTh 00BEKTA HEJBMIKUMOCTH;

o Ilena u neHa 3a KBaApaTHBIA METP 00BEKTA HEABUKUMOCTH;
o [Tnomane 00beKTa HEABUKUMOCTH;

o Onucanue 00beKTa HEABMKUMOCTH;

o KoHTakTHbIE AJaHHBIE MTPOJIaBLa 0O0BEKTA HEABUKUMOCTH.

1.2 ABTOoMaTHU3HpPOBaHHOE padoyee NPOCTPAHCTBO

HesiTenbHOCTh paOOTHUKOB cepbl ympaBienus (OyXraaTepoB, areHTOB
HEJBMKUMOCTH, TJIAHOBUKOB, TEXHOJIOTOB, PYKOBOJAUTEIICH, KOHCTPYKTOPOB, U T.1.)
B HACTOSIICEBPEMS OPHUCHTUPOBAHA HAWCIIOJIB30BAHUEPA3BUTHIX  TEXHOJIOTHH.
Opranuzanusi U peanu3alus yHpaBIeHUYECKUX (QYHKUUNA TpeOyeT paJuKalbHOIrO
W3MCHCHHUS KaK CaMOW TEXHOJIOTMHM YIPABJICHHS, TaK W TEXHUYECKHX CPEJICTB
00paboTku HHGOPMAIIUH, CPEId KOTOPBIX IIaBHOE MECTO 3aHUMAIOT MEePCOHATbHBIC
KoMIbloTepbl. OHU Bce Ooljiee TMpeBpallalOTCs U3 CHCTEMaBTOMATHYECKOM
nepepabOTKM  BXOMHOW  WHGOpPMAIMM B CPEJICTBA  HAKOIUICHUS  OIBITA
YOPaBJICHUYECKNMX paO0OTHUKOB, aHaln3a, OIEHKM U BbIpabOTKH Haunbosee
() PEKTUBHBIX IKOHOMUYECKUX PEIICHUM.

ABTOMatu3upoBaHHoe pabouee wmecto (APM) — ompenensercs Kak
COBOKYITHOCTb UH(OPMAIIMOHHO-ITPOrPAMMHO-TEXHUYECKUX peCcypcoB,
00€eCIIeunBaOIIYI0 KOHEYHOMY TI0JIb30BATENI0 00Pa0O0TKY TAaHHBIX U aBTOMATH3AIUIO
yIpaBJIeHUYECKUX (DYHKIMI B KOHKPETHOM MpeIMETHOM 001acTH.

Coznanne aBTOMaTH3MPOBAHHBIX PaO0OYMX MECT IPEAIoiaraeT, YT0 OCHOBHBIE

OTIepalliy 10 HAKOIUICHUIO, XPaHEHUIO U TIepepadoTKe HH(MOPMAITIN BO3JIATatOTCs Ha



BBIUMCIUTENbHYIO TEXHUKY, a paOOTHUK chepsl yIpaBieHus (3KOHOMHUCT, TEXHOJOT,
PYKOBOJUTEND U T.JI.)BBIIIOJIHAET YAaCTh PYUYHBIX ONEpaLUil U onepaluii, TpeOyomux
TBOPUYECKOr0 MOJX0Ja MPHU MOATOTOBKE yHpaBlIeHYECKUX pelieHuid. [lepconanbhas
TEXHUKAa [PUMEHSETCS  IOJIb30BAaTENEM JUIsl  KOHTPOJsS  IPOM3BOJCTBEHHO-
XO35IICTBEHHOH JECATENBHOCTH, U3MEHEHUS 3HAYCHUI OTACIIBHBIX IaPAMETPOB B XOJE
pELIeHHs 3a/1a4i, a TaKKe BBOJIA MCXOAHBIX JaHHbIX B AVC miis peleHus TeKymux
3aJ1a4 U aHaNIM3a QYHKIUH yIpaBieHus.

APM co3naercs st o0ecrieueHus BHIMOIHEHUSI HEKOTOPOU Irpymibl GyHKIUH.
HaubGonee mpoctoii ¢ynkmueit APM sBngercs wuHPOPMAIMOHHO-CIIPABOYHOE
oOciyxuBanue. APM wumeroT npo0sieMHO-NPOPECCUOHANBHYIO OPHUEHTALMI0 Ha
KOHKPETHYI0 mpeaMeTHyto obnactb. [Ipodeccuonansubrie APM sBISIOTCS TJIaBHBIM
UHCTPYMEHTOM OOILEHUSI YEJIOBEKAa C BBIUMCIMTEIbHBIMA CHCTEMaMH, UIpas poJib
ABTOHOMHBIX pPa0OYMX MECT, HHTEIUIEKTyaJbHbIX TEPMHUHAIOB Ooibiinx OBM,
paboyuX CTaHLUN B JIOKAJIbHBIX CETAX.

Jlokammzanus APM  103BOJISIET OCYIIECTBUTH OINEPATUBHYIO 00pabOTKy
uH(popMaluu cpa3y e N0 €€ IOCTYIUIEHHMH, a Pe3yJbTaTbl 0O0pabOTKU XPaHHUTH
CKOJIb YTOHO JI0JITO 110 TPEOOBAHHUIO MOJIH30BATEIIS.

Ienpro BHenpenuss APM sBisieTcst ycuieHUME HMHTETpaluy YIPABICHYECKUX
(GyHKUMNA, 1 Kax0€e 00s1ee WM MEHEE «MHTEUIEKTYalIbHOE)» pabodyee MECTO AOJIKHO
obecrieunBaTh pab0Ty B MHOTO(YHKIIMOHATLHOM PEKUME.

APM  BBINOJHSIOT  JIEUEHTPAIM30BAHHYIO  OJHOBPEMEHHYIO 00pabOTKy
PKOHOMHYECKON HMH(POpMALMK HAa pabdouyuMx MecTax HCIOJIHUTEIEH B COCTaBe
pacnpenenenHoit 0a3bl gaHHbIX (B/]). IIpu 5TOM OHM UMEIOT BBIXOJ YEPE3 CUCTEMHOE
yCTpOMCTBO U KaHaibl cBsa3u B [I9BM u B/ npyrux nonb3oBateneil, odecrneunBast
TakuM 00pa3oM coBmecTHOe (yHknuoHupoBanue [I9BM B nporiecce KOTEKTUBHOM
00paboTKH.

APM, co3ganHble Ha 0a3e MNEPCOHAIBHBIX KOMIBIOTEPOB, — HauoOoJjee
IPOCTON M paclpoCTpaHEHHbIN BapuaHT aBTOMAaTHU3UPOBAHHOTO pabodero mecra AJis

paboTHUKOB cdepbl opraHu3aloHHOro yrpanienus. Takoe APM paccmarpuBaetcs
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KaKk CHCTeMa, KOTOopas B WHTEPAKTUBHOM pEXHUME paboThl MPEAOCTaBISIET
KOHKPETHOMY PaOOTHHUKY (ITI0JIb30BATEII0) BCE BHJIBI 00ECTIeYeHUs] MOHOIIOJIBHO Ha
BECh CE€aHC PadOoThI.

Coznanne APM Ha 6a3e nmepcoHaIbHBIX KOMIBIOTEPOB 00€CTIEUNBACT:

o [IpoctoTy, yAOOGCTBO ¥ JIPY’KECTBEHHOCTb II0 OTHOIICHHIO K
M10JIb30BATENIO;

o [IpocToTy amantainuu K KOHKPETHBIM (DYHKIIUSAM MOJIb30BATEIS;

o KomnakTHOCTh pa3MellleHusi U HEBBICOKHME TPEOOBaHUS K YCIOBUSIM
IKCILTyaTalllH;

o BbICOKYI0 HAJIEKHOCTh U KUBYUYECTb;

o CpaBHUTEIBHO MPOCTYIO OPraHU3AIUMI0 TEXHUUECKOTO 00CITY>KUBaHUSI.

OddextuBHbIM peskuMoM paboTel APM siBrsiercs ero (GyHKIIMOHUPOBaHUE B
paMKax JIOKaJIbHOM BBIYUCIUTEIBHOW CETH B KadecTBe padoueid ctaHuuu. OCOOEHHO
1esecoo0pa3eH TakoW BapuaHT, Korjaa TpeOyeTcs pacmpelnesisiTh HHPOPMAIMOHHO-
BBIYMCIIUTEIBHBIE PECYPCHI MEXKY HECKOJIBKUMU IOJIb30BATEISIMU.

B Haubonee cnoxubix cucremMax APM Moryr depe3 chneuuagibHOE
o0opyI0BaHME MOJKIIOYATHCS HE TOJBKO K pecypcam rinaBHo DBM ceTu, HO U K
pa3NMYHBIM HUHQOPMALMOHHBIM CIy’)k0aM U cUCTeMaM OOIlero Ha3HAYeHUS
(cmy:)x0aM HOBOCTEW, HALMOHAJIBHBIM HH(OPMALMOHHO-IIOMCKOBBIM CHCTEMaM,
0a3aM JTaHHBIX W 3HAHUM, OMOJIMOTCUYHBIM CHCTEMaM H T.II.).

Bosmoxnoctu co3paBaembix APM B 3HAaYMTENbHOM CTENEHH 3aBUCAT OT
TEXHHUKO-IKCIUTYyaTalMOHHBIX XapakTepucTuk DBM, Ha KOTOpBIX OHHU Oasupyrorcs. B
CBS3M C 3TUM Ha cTafuu npoektupoBanus APM derko dhopmynupyrorcs: TpeOoBaHUs
K 0a30BbIM MapaMeTpaM TEXHHUYECKHX CPeICTB 00paOOTKH M BhIJAYM MH(OPMAIIHH,
HaOOpy KOMIUIEKTYIOIIUX MOJYJei, ceTeBbIM HHTepdeiicaM, 3prOHOMHYECKUM
rapaMeTpaM yCTPOWCTB U T.[.

Nudopmanmonnoe obecrieuenne APM opueHTHpyeTcsi Ha KOHKPETHYIO,
INPUBBIYHYIO ISl TIOJIb30BaTelisd, MpeAMETHYI0 o0jacTh. OOpaboTka JOKYMEHTOB

JOJDKHA TIpeAnoJiaraTh TaKyl CTPYKTypU3alldio MH(OpMaIuu, KOTopas MO3BOJISET



OCYILIECTBJISATh HEOOXOJUMOE MAHUITYJUPOBAHUE PA3IUYHBIMU  CTPYKTypamu,
yA00HYIO U OBICTPYIO KOPPEKTUPOBKY JaHHBIX B MaCCHUBaX.

Texnuyeckoe oOecneuenne APM  1OJDKHO rapaHTUpPOBAaTh — BBICOKYIO
HAJKHOCTh TEXHUYECKUX CPEJCTB, OpPraHU3alMI0 YIOOHBIX JJIsi TOJIb30BATEIS
pPeXKUMOB paboOThl (aBTOHOMHBIN, ¢ pacmpeneneHHoit bJl, uHpopmanmoHHBIN, ¢
TEXHUKOW BEPXHHMX YpPOBHEH M T.I.), CIIOCOOHOCTH 00paboTaTh B 3a/laHHOE BPEMS
HEOOXOMUMBIH 00BbeM maHHBIX. [lockoapky APM  sBnsieTcs WHAMBUIYaTbHBIM
MOJIb30BATEIILCKUM CPEACTBOM, OHO JOJIKHO

00ecneYnBaThBBICOKMEIPTOHOMUYECKIECBONCTBAUKOM(OPTHOCTh 00CTYKUBAHUA.

1.3 TpeOoBanus Kk Bed NPUJIOKEHUIO

Be0 npumnoxeHue 10JDKHO OTBEYATH CIIECIYIONINM TPEOOBaAHUSM:

o Nwmets npoctoit nutepdeiic;

o [IpexycMaTpuBath pas3jeiieHHe MOJIb30BATEICH HA ABA POJIEBBIX MOJLYJIS
(areHT HeABMKMMOCTHU U TOJIH30BaATENb);

o PaboTaTh B pe’xrMe peasibHOTO BPEMECHH.

ITonp30BaTenb JOJDKCH MMCTHh BO3MOKHOCTBD.

° [IpocMmaTpuBaTh OOBSABICHUS B CUCTEME TTOCIIE PETUCTPAIINH;

° Jlo6aBIsTh ajipeca B CBOM CIIMCOK CIIC)KCHHUS;

° [Tony4yaTh UHAMBUAYIbHBIE TPEJIOKEHNS OT ar€HTOB HEABUKUMOCTH;
° OtBepraTh UHAUBUAYAIBHBIE TPEJIOKEHHUS;

° [IpocmatpuBaTh MOCHEIHUE U3MEHCHUS.

Arent HEABMXHUMOCTU AOJIDKEH UMETh BO3MOXHOCTD:

o [IpocmaTpuBaTh aHKETHI M10JIB30BATENECH;

o CocTaBisITh UHAMBHUAYAJIBHBIE ITPEJIOKECHUS;
o OTIpaBisATh MHAUBUYAIbHBIE TIPEIIOKEHNS;
o J100aBATh CBOM BaApUAHTHI HEIBUX)KUMOCTH;

o [IpocmatpuBaTh OOBSIBICHUS B CUCTEME.
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1.4 Moaean anaausa

JUis paccMOTpeHUsi HEKOTOPbIX NPEANOCBUIOK K BBIOOPY TEX WM HHBIX
MHCTPYMEHTOB U TEXHOJIOTH, a TaKXKe K MPOEKTUPOBAHUIO BeO MPHIIOKEHUs, ObLIa
pa3paboTaHa quarpamma aHajiu3a. YTOYHUM HEKOTOpPbHIE BapUAHThI MCIIOJIb30BAHMS
cormacHo auarpamme. Ha pucynke | mnpencraBieHbl KiacChl aHaiW3a, KOTOPBIE

MNpCACTABIAIOT ACTAIIN3ANIO BapHUaHTa UCIIOJIb30BAHUA «3amoIHUTh AHKCTY».

Hutephetic
3amOTHEHHA SHKETE

ATeHT HETEHEHMOCTH

[NomesopaTens

PucyHnok 1 —xkmaccsl aHasin3a, KOTOpbIE MIPEICTABISIIOT I€TaIU3aMI0 BapuaHTa

HCIIOJIb30BaHUS «3aIl0THUTH AHKETY»

Ha pucynke 2 mnpencraBieHbl KIacChl aHAIN3a, KOTOPBIE MPEACTABISIOT
JeTaqu3alMio  BapuaHTa  ucnoib3oBaHus  «OTOpaBUTh  MHIUWBHAYaJIbHOE

MPCIIIOKCHUCH .



ATeHT HETEHEIMOCTH

i_

Hrtepdetic Erbopa
OOBARIEHHT

Hetephetic J
H3YV92HHA AHKETH

IMomesoeaTems

Pucynoxk 2 — J{uarpamma ananuza « OTnpaBuTh HHAUBUIYATBHOE MPEII0KECHUE»

Ha ocHOBe CTpyKTyphl KjIaccoB aHaiu3a BuAHO, uTo API saBnsercs

HEOTHEMJIEMOM YacThI0 BeO INPUIOKCHUA KW MOXCT IHIPCAOCTABIIATL AAHHBIC, HC

3aBUCHUMO OT IIOJIB30BAaTCIBCKOI'O I/IHTCp(I)Cﬁca. A Taxxe Ha OCHOBaHHUHU TOI'o, 4ToO

HMEIOT MECTO OBITh KJIACCHI CymiHOCTH, YHPaBJIICHUA W T'PAHUYHBLIC, UMECT CMbICII

OPUCHTUPOBATHCA HA TPpU OTBCTCTBCHHBLIX KOMIIOHCHTA: 3a IMPCACTABICHHUC NAHHBLIX,

yOpaBJIeHHE M XpaHeHue. B 3Tom ciyuae, TpaJWLMOHHO HCIOJIb3YEeTCS] THUIIOBOE

apxurektypHoe peurenrne MVC.

1.5 O0mas apxuTeKTypa CHCTEMbI

B ocHoBe pa3pabaTbiBaeMOil CUCTEMBI JIGKUT apXUTEKTypa «KIUEHT-CEPBEPY,

B KOTOpOﬁ 3aJlaHrA WJIIM CCTCBAA HArpy3kKa paclipcCACICHblI MCKAY IMOCTaBIIMKAMH

N3m.

Konuu.

[Tucm.

Ne dok

[Modnuck
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yciIyr (CepBHCOB), Ha3bIBAEMBIX CEpBEpaMH, M 3aKa3uMKaMU YCIYyT, Ha3bIBAEMbIX
KJIMEHTaMU. B kadecTBe cpejibl B3aUMOAECHCTBUS KIMEHTA C CEPBEPOM MCIIOJIB3YETCS
HNHTepHeT, pucyHOK 3.

Takxke g peleHus IOCTAaBJICHHOM 3aJa4d  MOXHO  HCIOJIb30BaTh
APXUTEKTYPY «CEpBEP MPUIIOKEHUI», OJTHAKO B JIAaHHOM Cllydae MOAOOHBIA MOAXO0.
Oyaer u30bITOYEH B BHIY OTCYTCTBHS OOJBINON (hparMeHTUPOBAHHOCTH OW3HEC-

JIOTUKHU IIPUITIOKCHUA.

1. 3anpoc Ha nonyyexHue nHbopmaumn

Kaueur
Cepoep

MHTepHET

2. OTeeT Ha 3anpoc

Pucynok 3 — OOmias apXuTeKTypa MPUIOKEeHHsI (KOHISTIINS B3aUMOICHCTBYS)

OCHOBHBIMM IOCTOMHCTBAMHU aPXUTEKTYPbI «KIUEHT-CEPBEP» SBIISAIOTCS:

o Bo3moxHOCTh, B OOJNBIIMHCTBE CIy4yaeB, paclpeieanTs (QyHKIUU
BBIYMCIIUTEIBHON CUCTEMBI MEXKY HECKOJIBKUMHU HE3aBUCHMBIMH KOMIIBIOTEPAMH B
CeTH. OTO MO3BOJISIET YIPOCTUTH OOCIYXKHBaHHE BBIYUCIUTEIBHONW cucTEeMBbl. B
YaCTHOCTH, 3aM€Ha, PEMOHT, MOJCpPHM3alMs WM [EPEMEIICHUE CepBepa, HE
3aTparuBaroT KIMEHTOB;

o Bce nanHble XpaHATCA Ha cepBepe, KOTOPBIM, Kak MPaBUIIO, 3ALIUIICH
ropasJio Jiydiie OoJibIIMHCTBA KiIMeHTOB. Ha cepBepe mpoiiie obecneduTb KOHTPOIIb
NOJIHOMOYM, YTOOBI pa3pemarb JOCTYN K JaHHbIM TOJbKO KIHMEHTaM C

COOTBETCTBYIOLIMMHU IIPAaBAMU JOCTYIIA;



° [To3BosisieT 00bENUHUTEL pa3finuHble KIUEHTHI. VICmosib30BaTh pecypchl
OJIHOTO CEpBEpa YacTO MOTYT KJIMEHTHI C Pa3HBIMH alMapaTHBIMHU IUIaTGopMamu,
ONEpalMOHHBIMUA CUCTEMaMH U T.11.

OCHOBHBIC HEJIOCTATKHU:

° B ciayyae HCIOJb30BaHUS LHECHTPAIN30BAaHHOU CHUCTEMBI,
HEepPabOTOCTIOCOOHOCT, OCHOBHOT'O CEpPBEPa MOXKET CJ/IeJIaTh HEPAOOTOCIIOCOOHBIM BCE
MPUIIOKECHUE;

° AJMUHUCTPUPOBAHKE JAHHOW CHUCTEMBI TPeOyeT KBATH(PHUIIMPOBAHHOTO
npodeccuoHana;

o Bricokasi cTouMOCTh 000py0BaHUS.

1.6 O0mue pemenus

[Tpu BBIOOpE CPEACTB peasin3aluu, OTMETUM CIEAYIOIINE OCOOCHHOCTH:

o Oxupmaercss TEHIEHLHsS K POCTY KOJIMYECTBA 3alpOCOB HAa EAVHUILY
BpPEMEHU;

o Oaun 3anpoc He TpedyeT «OOJIBIIMX»BBIYUCIUTENBHBIX PECYPCOB
cepsepa.

B cuity gaHHbIX 0COOEHHOCTEH MPEANnOYTUTENIHO ObLIO OPUEHTUPOBATHCS Ha
CpelcTBa Mo 00pabOTKE 3ampOCOB WM BBINOJIHEHHE KOJAA MPUIIOKEHUS, KOTOpHIE
UMEIOT AaCUHXPOHHYIO MOJEIb pPa0OThl, OCHOBAaHHYI0 Ha COOBITHAX, JIHOO
IPEIOCTABISAIOT TAKUE MEXAHU3MbL. DTO 00YCIABIMBAJIOCH TEM, YTO ACHHXPOHHA
MOJIe/Ib YCJIOBHO IO3BOJIIET COKPATUTh BpEeMs OTKJIMKa BeO MPHIIOKEHHUS, [0 TOU
OpPUYMHE, YTO OHA HE OJIOKHUPYET BBOJA-BBIBOJ M OMNEPAIMOHHbIE 3aJaYll MOTYT
BBIIIOJIHATBCSL ~ NApaJUIebHO, MOBBIIAS  OOIIYH  IPOU3BOAMUTEIBHOCTH  BEO
IIPWIOKEHUS HA KaXKIJOM YPOBHE.

YcnoBHOE CpaBHEHME CKOPOCTH BBINOJHEHUS KOJIA IPUIOKEHUS IIPU

CUHXPOHHOUM Y aCUHXPOHHOW MOJIENU, TOKa3aHbl HA PUCYHKAX 4 U 5 COOTBETCTBEHHO.
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Script Function1 Function2

[:—[ run
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Pucynox 4 — CuHXpoHHas MoJiesib 00pabOTKH 3alIPOCOB

Script Function1 Function2

L

Pucynok 5 — AcuHxpoHHas MO 00pabOTKH 3apoOCcoOB

N3 pucyHkoB BUAHO, 4TO t1 > t2. DTO rOBOPUT O TOM, UTO BpeMsi 00pabOTKU
3ampoca WM BBIIOJIHEHHS KOJa MPU AaCMHXPOHHOW MOJENM MEHbIIE. 3a4acTyro, Ha
PUCYHKaX, aCHHXPOHHAsl MOJIEJIb IIPEAIOIIAraeT AEMOHCTPALUIO (PYHKIMI 00paTHOrO
BBI30Ba, OJIHAKO JJIS JIyYIIIETO BOCHpHUATHS OHM OyayT omyieHsl [4]. [anee, Ha
auarpammax, paboTa aCHHXPOHHON MoJieNn OyIeT MOKa3bIBaThCsA KaK Ha PUCYHKe 5.

PacmmpsieMocTb BeO MPUIIOKEHUS JJOCTUTAETCA 3a CUET:

° Hcnosib30BaHus TUIIOBBIX apXUTEKTYPHBIX PELICHUM, MOAYJIEH;

° API.



JUts KaXA0ro TUIA YYETHOW 3alMCH IPEyCMOTPEH CBOM pabo4mil CTOJ U CBOMI
HaOOp MHCTPYMEHTOB, II0O3TOMY pa3rpaHUUYEHHUE IpaB LEIeco00pa3HO pean30BaATh

CpeICTBaMHU caMoro BeO MPUIIOKEHUSI, HA OCHOBE POJICH, TaK Kak:

o Pemenne nocTaTouHO U3BECTHOE U IIPOCTOE;

o Posn mitanupyercs co3naBaTh BPyUHYIO;

o [Ipennosaraercss HAIMYKUE TOJBKO JIBYX POJICH: ar€HT HEABUKUMOCTU U
IIOJIb30BATEIIb.

JIyist Toro 94TOOBI YBETUYUTH KOHTPOJIb HaJ JOCTYITHOCTBIO BEO MPUIIOKEHUS U
MOHUTOPUHTOM PabOTOCIIOCOOHOCTH, OB BBIOpaHa CUCTEMa MOHUTOpHUHTA Zabbix B
CHIIy TOTO, YTO OHa!

° CBoOogHasi;

o ['oToBOE pemieHue, GyHKIMOHAT U3 KOPOOKMY.

Zabbix mMo03BOJSIET HACTpauBaTh YBeAOMJIEHUS MO email npu kakux-iaudo

ONMMOKaX CUCTEMBI.

1.7 KiaueHTCcKas 4yacTh

Knuenrckass wacte mnpemnosiaraetT padboty BeO mnpuiiokeHuss B Opaysepe
noJyib3oBaTesd. Jlas OonTUManbHOrO YJIOBJIETBOPEHHSI OOJBIIMHCTBA TPEOOBAHMIA
OBUI0O TPHUHATO pEIICHHEe pa3padoTath BeO NPHWIOKEHHE C HCIOJIH30BAHUEM
texHosioruu Single Page Application.

Single Page Application (SPA) — xoHHenuust OJHOCTPAHUYHOTO BeO
NPWIOKEHUS, MPEAIoiaralonas MCHOJIb30BAHUE  APXUTEKTYPHOTO  PELICHHS
«TomcTeii  kMMEeHT»  (MpeAocTaBisieT Cco0oi  (QYHKIMOHANBHBIN  UHTEp(deiic
MI0JIb30BATEIIS C BBITIOJIHEHHEM Ou3Hec-norukn) u APl cepBepHoit yactu 1yt oOMeHa
JIaHHBIMU [5].

Oco0eHHOCTh «T0JICTOrO KIMEHTa» B JAaHHOM CIIy4ae 3aKJIHYaeTcsl B TOM, YTO
NPAaKTUYECKA BCE IPOMEXKYTOUHBIE JIEUCTBUA JUIsl TOJYyYEHUS JIOKYMEHTa

MNporuCXoadAT Ha KIMCHTC MW TOJIBKO JAHHLIC TIPUHIUIIMAIBHBIX I[GI\/’ICTBI/II\/'I
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OTTIPABIISIOTCS HA CEPBEP, TNIe B KAUECTBE OTBETA MPUXOMIT HEOOXOIUMBIE TAaHHBIC
JUISL  TOCTHKEHUSI TOJIb30BATENIbCKOM 1enu. Takum o00pa3oMm, 3TO yMEHBIIAeT
3aBUCHMOCTh OT KaueCTBa CBS3M MEXIy KIMEHTOM M cepBepoM. be3 oOpaieHus
KJIMEHTA Ha CEepPBEP, CMEHA MPEJICTABIICHNU TOJIb30BaTEeNIbCKU HHTEp(DEic MeHseTCs
npakTuyecku MraoBeHHo corsiacHo UX [6]. B ciydae obOpamenusi, oOMeH JaHHBIMU
OPOUCXOJUT B ACHHXPOHHOM pEXHUME, 4YTO TO3BOJSECT MPOJOJDKATH pPadboTy
noJyib3oBaTesss 0e3 OJOKMpOBaHUS KIMEHTAa B OKHJIAHMHM OTBETa cepBepa. 3a CYeT
BBIHECEHUS YaCTU OU3HEC-TIOTUKU U 00paOOTKM MPEACTaBICHUN Ha KIIMEHTA, a TaKkKe
OT/ICJICHUE TPEACTaBICHUS OT JaHHBIX, — JOCTUTaeTcsi cjadasi CBSI3aHHOCTh
KJIIMEHTCKOW U CepBEepHON yacTu BeO mpuiokeHusa. Takum oOpa3oM, B CPAaBHEHUHU C
TPaAUIIMOHHBIM TOJAXOJAOM OpraHu3aluv BeO NPWIOKEHHs, padoTa KIMEHTCKOU
4acTH BeO MPUIIOKEHUS XaAPAKTEPU3YETCS BBICOKHUM OBICTPOACHCTBUEM (OTHAKO
MMEET 3aBHUCHMOCTH OT allllapaTHBIX XapaKTePUCTUK KIUEHTA) U BO3MOKHOCTHIO
KOPPEeKTHOW pabOThl TMpHU HEKAYeCTBEHHOM coenuHeHnu. SPA  sBisercs
ONTHMAJIbHBIM PEIICHUEM JUIsl YAOBIETBOPEHUsI TpeOoBaHui. B kauecTBe mpumepa
ucnoiyib3oBanusi SPA MOXHO paccMaTpuBaTh CEpBUC ANEKTPOHHOM mouthl Gmail,
MOMYJISIPHBIE COIMAJIbHBIE CETH W T.I., TaM, IJe HE TPeOyIOTCS BBIYUCIUTEIHHBIC
MOIIIHOCTH, a TpeOyeTcs MOJIy4YuTh HEOOJNbIIYI0 YacTh uHPopManuu. SPA MOXKHO
MPEICTaBUTh, KAK HA0Op HEKOTOPHIX TEXHOJIOTHI 1 KOMIIOHEHTOB:

o KimenTckoe nmpuinoxeHue.

[Ipunoxenue, KOTOPOE BBINOJHSAETCA B Opay3epe, U3MEHSSL WM PACIIUPSS €ro
BO3MOXKHOCTH W OpPraHu3ysl YpOBEHb aOCTpakuuH Jjisi paboThl ¢ OM3HEC-TOTHKOMH,
JIOTUKOW MPEACTABICHUS, CEPBUCOM NPEAOCTABILSIIOIIMM JaHHble. Jg  Takowu
opranu3anuu padOThl KJIMEHTA 3a4acTyl0 HCIOJBb3YIOT HEKOTOpble Opay3epHbie
TexHoJioTuu, Harpumep, Java-ammiets, Silverlight, Flash, JavaScript.

B nmaHHOM ciydae, B KauyecTBE CpEIACTBA peaIU3alUU KIMEHTCKOTO
IPUIOKEHUS, ObUIO MPUHSTO pellleHrne BbIOpaTh s3bIK JavaScript [7]. DTo cBsi3aHO ¢
TeM, uTo JavaScript:

— HHuTterpupoBaH B Opaysep;



- He TpeOyeT 3HaUUTENIbHBIX BHIYUCIUTEIBHBIX PECYPCOB 110 CPABHEHUIO C
JIPYTUMU TEXHOJIOTHUSIM;

- PacnpocTtpaneHs.

Jis  poctuxkenus rubOkod . OoraTodl  (PYyHKUMOHAIBHOCTU KIMEHTCKOTO
npwiokeHuss Ha JavaScript, menecooOpa3HO HCMOIL30BaTh (hpeliMBOpK. B Hamem
ciydae, ObUTO IPUHATO perieHue BeiOpaTh JavaScript-dperimBopk Angular]S, Tak kak
W3HauaabHO cormacyercs ¢ mpuHiunamu SPA [8][9] m xoppekTHO paboTaer B
Opay3epax.

o APIL.

B kauectBe cmnocoba opranHuzainuu oOMeHa aaHHbIMU ¢ API, ontumanbHbIM
pemieHremM ObUIO BRIOpaTh madiaoH mpoekTupoBanus Representational State Transfer
(REST), Tak kak:

- HNmeeT npocTyro, HE U30BITOUHYIO CEMAHTHUKY;

- Obnamaet yHUBEpCATbHBIM HHTEP(EHCOM;

- [To3BonsieT ucnonp3oBarth paznuunbie HTTP-kinueHTsl.

[Ipn ncnons3oBanun REST, URL onpenenser cemantuky 3anpocoB. REST-
API sBnseTrcs COBpEMEHHOH ajlbTEpHATHUBOM 0oJiee CIOXHBIM crocodam oOMeHa
JTaHHBIMU, Hanipumep, TakuM kak SOAP unu RPC.

o ®opmaT oOMeHa JTaHHBIMHU.

B kauectBe ¢dopmara JaHHBIX IS OOMEHA MEXAY KIMEHTOM U CEpPBEPOM,
OBLIO pemreHo nucmoiab3oBaTh JSON, Tak Kak:

- Hmeer BCTpOCHHYIO MOJJEPKKY B MOIMYJISIPHBIX Opay3epax, BbIIICIIINX
nociie 2009 roxa;

- [IpocToii, HEe U3OBITOUHBIN;

- PacnpocTpaneHHbli;

Harusnebiit popmar JavaScript.
Hannsie B gopmare JSON, cormacno RFC 4627, moryr ObiTh: JavaScript-
00BEKThI, MACCHBBI, CTPOKH B KaBbIUKaX, 4yncja, OyjaeBbl 3HaUeHuUs, null.

° Tpancnopr.
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Jns oOMeHa [aHHBIMH MEXIy KIHEHTOM M CEpBEpPOM, OBUIO pEIIeHO
ucroiab3oBaTh NpoTokon HTTP, kak oOmenpuHsITHIN U JOCTYIHBIN ISl 3aPOCOB K
APIL. A Takxke o0bekT XmlHttpRequest nis ucnosb3oBanust TtexHojorun AJAX,
KOTOpasi UMEET MOAJICPKKY BO MHOKECTBAX KIMEHTCKUX OMOINOTEK.

Bo3moxkHo, apyrum pemeHueM crajgo Obl ucnosb3oBanue WebSockets,
OJIHAaKO, BO-IIEPBbIX, HA MOMEHT aHAJIM3a PEIIEHU HEe ObUIO HalIeHO NH(OPMALIH O
TOM, YTO 3Ta TEXHOJOTHUS CTaHJApTU3MPOBaHA, YTO BIIEKJIO OBl JOMOJHUTEIIbHBIHI
PUCK CTaOMJIBHOCTH pabOThl BeO NPUIIOKEHHE. A BO-BTOPBIX, 3TO MOBBICHIO ObI

CJIOKHOCTDb IPCAOCTABJICHUA JaHHBIX BHCITHHUM ITPUIIOKCHUSM.

1.8 MHCTOYHHK JAaHHBIX

Jlanupie BeO NPUIOKEHHS HEOOXOJUMO CHUCTEMATU3UPOBAHO XPAHUTh U
o0OpabaThIBaTh, B KaUeCTBE YET0 HCIONb3yeTcs 06a3a naHubiX. [Ipexae yem BHIOpATh
cuctemy ynpasienus 6azoit nanneix (CYBJI), ciemyeT paccMoTpeTh MpearoChbUTKH
JUIsl BBIOOpa TaKOBOM. YUuThIBasi OM3HEC-NIPABUIIA, HAIPUMED, YTO XPAHUTHCA OYIyT
OOBSBIICHUS,KOTOPBIC  3aMpPEIIEHO PENaKTHPOBATbU TaKUE OCOOCHHOCTH BeO
PUIOKEHUS KaK CO3/IaHNe U3MEHEHHOW KOMUU OOBSBICHUS B JUYHYIO KOJUICKIIHUIO.
Camaa yacto wucnonp3dyemas omnepauus npu ucnosib3oBanun CYDBJl — urenue
JaHHBIX, 3aTeM — jao0aBieHne. Tak Kak ajgpeca UMEIOT UEPAPXUUECKYIO CTPYKTYPY
U JOKYMEHTbl MOIYT HECKOJIbKO OTJIMYaThCsi JPYr OT Jpyra HEKOTOPbIMU
aTpuOyTamMu, B 3aBHCHUMOCTH OT THIA, a TaKKe 4YTO TpeOOBaHHA MOTYT OBITh
U3MEHEHBI, Bjadya 3a cO0OM BO3MOXXHOE H3MEHEHHE aTpuOyToB, ObUIO TPHUHSTO
pemienre o Bbibope CYBJI, rme ecth moaiep:kka HECTPYKTYPHUPOBAHHOM MOJIENIU
na"aHbix, — NoSQL [10].

Ha ocHoBanuu npeanochbuiok U TpeOOBaHUM, ObUIO CIENAHO 3aKIIOYEHUE, YTO
Heooxonuma CYB/I, koTopas mpennaraer:

o oanepxky NoSQL;

° B03MOXXHOCT, TOPU3OHTANBHON MAacCIITAOMPYEMOCTH, B YaCTHOCTH



penukanuu b/l

[Tmrocom Oyaet moaaepkka mgaHHbIX Tuma JSON, tak kak JSON BwiOpaH B
kKauectBe (opmara oOMEHa JaHHBIMM Mexay kiueHtom u APl A Ttaxxke
pacrnpoCTPaHEHHOCTh U JIOKyMeHTanusa. Ha OCHOBaHMM CKa3aHHOrO, B KadecTBE
onTUMalibHOTO pemrenus Op1a BeioOpana CYBJ] MongoDB.

MongoDB — nokymentHo-opueHnTupoBannas CYBJ] [11]. Xpauut nannsie B
dopmare BSON, uto npencrasusier coboit ouHapuyto dhopmy npencraBienus JSON.
Takum o0Opa3om, 3anuck B MongoDB sBnsercss aHamoroM 0OOBEKTHOTO
npencrasienus B popmare JSON.

MongoDB umeeT unTepdeiic s BBIMOJHEHHS onepaliuii Ha sa3bike JavaScript,
BO3MOXKHOCTH AaCHHXPOHHOM peIUIMKAllUM, TOJJIEPKUBAET HEOOXOAUMBIE THIIbI
JTAHHBIX, KOTOpPbIE MOTYT TIOHAJIOOWTHhCS TpH mnpoekTupoBanuu bJ[ cormacHo
peIMETHON 00JacTH, HalpuUMeEp, MaccuB, AaTa, OOBEKT U Apyrue. PanuonanbHO

NOAXOJUT JUIsl XPAaHEHUSI UEPaAPXUUECKUX JaHHBIX [12].

1.9 CepsBepHas yacTh

HayneMm npoeKTHpoBaHKE ¢ JETAIU3ALUN CEPBEPHON YaCTH IPUIIOKECHHUSL.

ITOoCKOJIBKY OCHOBHOM LEIBI0 MPHWJIOKEHHUS SIBISETCS NPENOCTABICHUE YCIYT
1o cpeacTBaM cetu MHTepHeT, He00X0JMMO BKIIIOUUTH B €r0 CEPBEPHYIO YacTh BeO-
CepBep —  anmapaTHO-NPOIPAMMHBIA  KOMIUIEKC, IPEAHA3HAYEHHBIM IS
obociyxuBanuss HTTP-zanpocoB. HTTP 3anpoc — cdopmupoBaHHBId COTIIacCHO
nporokosry HTTP/1.1 3ampoc Ha cepBep Ha 3apaHee oOIpeaeiaeHHbIH MopT (1o
ymosyanuto, noptel 80 u 8080) ¢ 1esbl0 BBINOJIHEHUS KaKOro-audo yJIajieHHOTro
JecTBUs (MaHUIYJIALMK C MHQOpMAIMEH, BBIIOJHEHHUS ONpPENeIeHHbIX KOMaH[ U
T.21.). Kak npaBuiio, Takue 3arpochl OChIaeT Opay3ep KIUEeHTa.

[TockonbKy NpUIIOKEHHE MpeArnojaraer OOJIBIIOE YHWCIO ONepanuil 1o
YTEHUIO, 3aIIUCH U U3MEHEHUIO 3HAUUTEIbHOrO0 00beMa JIaHHbIX, Hanbojee y100HbIM

BapUAHTOM OYJIET BKJIIFOYEHHE B CEPBEPHYIO YaCTh TEXHOJIOTUN 0a3 TaHHBIX.
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Ha pucynke 6 wu300paxkeH mpolecc JeTaau3aluyd epBOHAYATbHOMN
aApXUTEKTYphl TPUIIOKEHHS, a TOYHEe ero cepBepHoil uyactu. CepBepHas 4YacThb
BMeIIaeT cedst BeO-cepBep U cepBep 0a3 NaHHbIX. B 3a1aun BeG-cepBepa BXOIIT:

o [Tonyuenue u orBer Ha HTTP-3anpocsr;

o [TepenampasneHue 3ampocoB HA HEOOXOIUMOE MPUIIOKEHHE (CalT), KaK

IMpaBHJIO, HIPUIIMCAHHOC K OIIPCACICHHOMY IOMCHY WJIU ITIOAJOMCHY,

o [IpenocTaBiienne NPUIOKEHUSAM JTOCTYIA K HEOOXOUMBIM MOIYJISIM;
o ABTOpHu3aLys U ayTeHTU(UKAIUS TI0JIb30BaTelel;
o Peanuzamus ¢pynknuii daitn-cepsepa;

o Hpyrue GyHKIIUU.

1 s =s e sedopmages

~—CepBepHan 4yacTb ~
J— — — — .-h-
_— e
A
_F“ 2. 33Npoc Ha MIBnedeqHe
AdHHBIX 3
A5
L]
3. lavHwie = .
BeG-cepoep Cepaep 6a3 gaHHbIx
HuTepHer

4. Oreer Ha 3anpoc 8 smae HTTP-nakera ~ <

Pucynok 6 — Jleranuzanusi cepBepHON 4acTH MPUITIOKEHUS

B kadecTBe s13p1ka IpOrpaMMHUPOBAHUS I Pa3pad0OTKU CEPBEPHOI YacTH OBLI
BBIOpaH JavaScript mo cieayomuM nNpuinHaMm:

o PacrnipocTpaHeHHOCTh M TOKyMEHTALIUS;




o MongoDB umeet untepdeiic 3anmpocon Ha JavaScript;

o JSON mnatuBHbIi ¢opmar JavaScript u ucmoib3dyercs s oOMeHa
JTAHHBIMU MEXAY KJIMEHTCKOM yacThio U API cepBepHoOii yacTu;

o Hcnonb3zoBanue 0HOTO si3bIKa JavaScript ¥ Ha KJIMEHTE U Ha cepBepe U
npu padore ¢ CYBJl, MO3BONMT YHNPOCTHTh M YCKOPUTH TPOIECC pa3padOTKH,
WCIOJIb30BATh OJIHU U TE kK€ OMOIMOTEKH Ha BCEX YPOBHIX BEO MPUIIOKEHUS.

JavaScript — IIPOTOTUITHO-OPUEHTUPOBAHHBIN CLICHApHBIN SI3BIK
IpOrpaMMHUpOBaHMs. J[pyruMH clIOBaMH, OH SIBJIIETCS OTPAaHUYEHHBIM OOBEKTHO-
OpPUEHTUPOBAHHBIM, KOIJIa HET NOHATHS Kiacca, HaclenoBaHus. B 3Tom ciyyae
OPUHLHUIBI  OOBbEKTHO-OPUEHTHPOBAHHOTO  MPOTPAMMHPOBAHHS  MUMHUTUPYIOTCS,
HapUMep HaclleJJOBaHUE — 3TO KJIOHUPOBAHHE OCHOBHOI'O OOBEKTA U J100aBIIEHUE K
HEMY HEOOXOJIMMOTI0 MOBEICHUS UM CBOMCTB. OTHOIIEHUE CTPOUTCS KaK «IIPOTOTHI
— HACJIEAHUK» 0e3 0053aTeIbHOT0 COXPAHEHUs CTPYKTYpbl MNpOTOTHHA. Takum
oOpazomM, JavaScript 1Mo3BoJisieT UMUTUPOBATH OOBEKTHO-OPUEHTUPOBAHHBIN MOAXO/
K pa3zpaborke. Takxe CyliecTByeT BO3MOXKHOCTh MCIOJIb30BaTh aHanoru JavaScript,
takne kak TypeScript wim CoffeScript. B cBsi3u ¢ 3TuUM ObIJIO MPUHATO pENICHHE
npuaepxuBatbes napagurmsl OOIT B nanHoi padoTe.

JUis Toro 4ToObl BBINOJHUTH KOA JavaScript Ha cepBepe, OH JOJKEH OBITh
WHTEPIPETUPOBAH B MaIIWHHBIN KoA. [lmst dero Obutl chenaH BBIOOpP B TOJB3Y

nporpammHoit matdopmsl Node.js, Kak cpe/ibl BHITOIHEHHS JavaScript, Tak Kak:

o PaboraeT coryiacHO aCHHXpPOHHOW MOJIENH;
o [IepcriekTHBEH M XOPOIIO JOKYMEHTUPOBAH;
o HNmeer B HaJIWYMM 4YacTO HCIOJIb3yeMble OHOIMOTEKM U MOMAYIIH,

HanucaHHble Ha JavaScript.

Node.js sBIsSIeTCSI CEepBEpPHOW TEXHOJIOTHEH, KOTOpas OCHOBaHa Ha
paspaboranHom kommaHued Google JavaScript-nBmwkke V8. DTo0 mpekpacHo
MaciTabupyemasi CUCTeMa, TOJJSPKHUBAIONIas HE MPOrPAaMMHBIC ITOTOKH WIIH
OTJIETIbHBIC TIPOIECCHI, & ACHHXPOHHBINM BBOJI-BBIBOJI, YIIpaBIsieMblii cOObITHsIMU. OHA

nacajJbHO IIOAXOIUT ,IIJ'I}IB€6 HpI/IJIO}KeHI/If/'I, KOTOPBIC HC BBIIIOJHAIOT CJIOKHBIX
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BBIUMCIIEHUA, HO K KOTOPBIM IPOUCXOIAT uyacTele oOpamenus. Ilo wnemsam
ucrnionb3oBanuss Node cxoneHn ¢ ¢peiimBopkamu Twisted Ha s3eike Python u
EventMachine na Ruby. B otnuuue ot GonbiivHCTBA mporpamm JavaScript, 3TOT
bpeitMBOPK UCTIONHAETCS HE B Opay3epe KIHEeHTa, a Ha CTOpoHe ceprepa [13].

B JavaScript MOXHO co03/1aBaTh CHElUAIU3UPOBAaHHBIE (YHKIHH, HO — B
ornuune oT Java, Ruby miu Perl — HeT BO3MOXHOCTH OOBEAMHUTH HECKOJIBKO
byHKUMNA B €IMHBIA MOJIYJIb WM «IAKeT», KOTOPBIH MOXKHO HMIIOPTUPOBATH U
AKCMOPTUPOBATh. MOy — € HETEpPHEHUEM OXKUIaeMasi OCOOEHHOCTh CIIEIYIOIIeiH
ocHoBHOU Bepcun JavaScript (ECMAScript 6), HO 1O IIMPOKOTO BHEIPEHUS ITOU
Bepcuu Node.js HCHoJIb3yeT CBOIO COOCTBEHHYIO BEpPCHUI0 MOJAYJEH Ha OCHOBE
cnenupukanuu CommonJS. B mepByio ouepenb cienyeT MMETb B BHUAY, YTO B
Node.js dyHkmum 6a30BBIX MOAYJEH AaCHHXPOHHBI. DTO O3HAYaeT, YTO (PYHKIUU
HOJIbI HE OJIOKMPYIOT MOTOK, a MCHOJHAIOTCS B (poHOBOM pekume. OTcrofa cpasy
Bo3HuKaeT nousatue callback-¢ynkimu — nponeaypsl, KOTopasi BHITOIHSAETCS MOCIE
3aBEpIICHUS] UCIOJHEHUS Koja B moToke. Node.js mpekpacHO Moka3biBaeT cels B
3ajlayax ¢ OOJIBIIMM YMCIIOM Ollepanuil BBOAa/BeiBojaa. Hanmpumep urenue ¢aiiios,
3anuch B B/I.

bazoBbsiM makeroMm, aiis coznanus http-cepBepa Ha Node sBisiercst express —
OUYEHb MAJICHBKHUI U OBICTPBIN CEepBEPHBIN BeO PpEerMBOPK.

OCHOBHBIEC BO3MOKHOCTH €XPIess:

o ['nOkas cuctema MapuIpyTU3aIlUHu 3alpPOCOB;

o [lepenanpaBieHus;

o JlnHamMuueckue npeacTaBICHuUS;

° YTOYHEHNE KOHTEHTA;

o Oco0oe BHUMaHUE MTPOU3BOAUTEIILHOCTH;

o O0paboTka mpeICcTaBICHUN U MOAJIEPKKA YACTUYHBIX 11A0JIOHOB;
. [Tonnepxka KOHPUTYpaIMil HA OCHOBE OKPY>KCHUH;

o OnoBenieHus, UHTErPUPOBAHHBIE C CECCUSIMU;

L4 MaxkcumanbHOe IOKPBITUEC TCCTAMM,



YTuauTsl 1u1st ObICTPOM T€HEepallii OCHOBBI MPUIIOKEHU;

Hactpoliku npencraBineHnii Ha ypOBHE ITPUIIOKEHUM.
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I'naBa 2 IIpoexkTpoBaHue U peajn3anus

2.1 CepsBepHas yacThb

ApXHUTEKTypa CEpBEpHOM 4YacTH TMOCTpOeHa Ha OCHOBE BeO ¢peilmMBOpKa
Express. On unkarncynupyer o0pab0oTKy BHICOKOYPOBHEBBIX OOBEKTOB MPUIOKECHHUS,
HanpuMep, Takhe Kak 0OBbEKTHI 3allpoca U OTBETA, MIPEIOCTABIISAS UX B PaCHOPsHKEHUE
pazpabotuuky [17]. Hnsi CTpyKTYypUpOBaHUsI CEPBEPHONM 4YACTH BEO MPUIIOXKECHUS
ObUIM B3AThl MPUHUUIIBI apXUTEKTypHOro tumnosoro pemenuss MVC. Paccmorpum
OCHOBHbIE KOMIIOHEHTHBIE TPEJCTABICHUS CEPBEPHOM 4YacTH BeO MNPUIIOKEHHUS,
KOTOpbIE ObUIH pa3pabOTaHBbl.

Mapuipytuzarop (Route) — B COOTBETCTBUM C MapUIpyTOM JEJIETHPYET
JanbHeiIyo o0paboTKy 3ampoca ynpaBlsiONIMM 00bEKTaM HIDKEJIEKAIIETr0 YPOBHS:
KoHTposutepy unu APL.

Kontponnep (Controller) — oTBewaeT 3a 00paboTKy 3ampoca, Oompenemnser
HTML nnsa nonb3oBarenbckoro uHrepdeiica. ColepKUT METOMABI ISl pealnu3aiuu
GyHKIMOHAMBHBIX TpeboBaHM K BeO mNpuiokeHuto. lcmonme3yer Mojenb mis
MOJIYYSHHS TaHHBIX MPEIMETHON 001acTH.

Mogpens (Model) — oTBeuaet 3a OM3HEC-JIOTHKY HEMOCPEICTBEHHO CBSI3aHHYIO
C TmpeaMeTHON oOmacteio. SIBmserca Mozenbio cymHocTH. [IpemgocraBnser
uHTepdpeic s paboTrel C¢ cymHocTAMU. HMukancyaupyer o0paOOTKy [aHHBIX
COOTBETCTBYIOIIEH €il CymHOCTH. Mongoose — TPEACTaBIACT «OOEpTKY» s
Mojieliel, IpeiocTaBisieT GyHKIMOHATBLHOCTD JIJIsl PA0OTHI ¢ MOACIISIMH.

[Ma6non (Template) — mnpeacTaBiaeHUe MOJIb30BATENBCKOTO HHTEpdelica B
Buge HTML pazmerku.

Bun (View) — mnpencraBieHue, Koja KOTOPOTO HE0OXOauMO o0padoTaTh
cepepoM npuinoxenus. APl — cranmapTusupoBaHHbIM HHTEpdeEiic s paboThl ¢
JaHHBIMU TpeAMETHON oOsactu. MHKancymsius OU3HEC-JIOTUKHU 3a ONpeesIEHHBIM

MapuipytoM. BosBpamaer Bce nannbie B (opmare JSON. 3anmpoc k API



onpenensercs napamerpoM «api»B crpoke URL. B coorBerctBum ¢ REST, nHa

MpuMepe pa6OTI>I C IOKYMCHTaMH, CCMaHTHUKa 3aIIPpOCOB IIPCACTABJICHLI B Ta6J'II/IH€ 1.

Tabmuna 1 — CemanTuka 3ammpocoB B cooTBeTcTBUM ¢ REST

Pecypc Meron
GET POST PUT DELETE

/building BepnyTb criucox Coznath
BCEX NPeIOKEHHE
IPETI0KEHU I

/building/:id BepuyTh 0HO OO6HOBUTH Y nanute
IPEIO’KEHHE C NPEUIOKEHHE C MPEUIOKEHHE C
yKa3aHHBIM yKa3aHHBIM yKa3aHHBIM
UJICHTU(PUKATOPOM UJICHTU(PUKATOPOM | HICHTH()HUKATOPOM.

CornacHo Ou3Hec-
npaBUIaM
00BABICHUS
yAAJISTh

3amnpereHo

AHaIOTUYHO MOCTPOCHBI HHTEPPEICHI 3aIPOCOB U IS JPYTUX CYITHOCTEH.

JUist ynipaBieHUs HEKOTOPBIMU CYIIHOCTSIMU Oblia pazpaboTaHa GyHKUUS IS

MIPOBEPKU JTOCTYIIA HA BBIIIOJHECHUE TEX WUJIM UHBIX JICUCTBUM.

CornacHo IMPUHOUITY 3aMBbIKaHUA (HpI/I"II/IHBI JJIAA U3MCHCHU B ITAKCTC JOJIXKHBI

OBITh OJMHAKOBBIE) KJIACCHl OBUIM OOBEAMHEHBI B TAKEThI, YUUTHIBAS MPUHSITOEC

peuierue MVC, pucyHok 7.
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API ——— = — > Models
AN M
| |
| |
Routes —————>» Controllers |- ——— = > Templates

_________ = Views

Pucynox 7 — JlmarpaMma makeToB CEpBEPHOI YacTH BeO MPUITOKESHUS

B pesynbraTe mpoekTUpOBaHUS B 1I€TIOM, BEO MPUIOKEHUE MOXKHO pa3AeiUTh

Ha IOACHUCTCMBI, PUCYHOK 8.

Datala=agrrrt

gt

Pucynok 8 — Iloxcucremsl BeOTIPUITOKEHHUS

Jlist ynoBieTBopeHus TpeOOBaHUI ObLIM pean30BaHbl CIEAYIOLIME KIIACChl U

KOMITOHEHTHI, TIPEICTABJICHHBIC B Ta0mIe 2 u 3.



Tabmua 2 — Kitaccs! makera Routes

Kinacc

Onucanue

Server (index)

OTBeuaerT 3a fenerupoBanue 00pabOTKH 3arpoca K KOHTpoJIepam

Api

OtBeuaer 3a fenernpoBanne 00padoTku 3ampoca Kk API

Taomuma 3 — Kitaccer makera Controllers

Kiace Onucanue

DocumentController OO0pabaTbIBaeT 3aIpockl, IpeIHa3HAYCHHbIE AJIs yIPaBICHUS
00BsIBICHUEM

LanguageController OO0pabaTbIBaeT 3aMpockl IS YIIPABICHUS SI3bIKAMU

OrderController OO6pabaTsIBaeT 3ampocCkl I MPEJOCTaBICHUS 00bSBICHUH,
OTIIPAaBKH OOBSBICHUIN HA IOUYTY

LoginController OO6pabatpIBaeT 3apOChl OTBETCTBEHHBIC 32 BXO/I, BHIXO]I,
BOCCTAHOBJICHHE MapOJIsl areHTa HeJIBIYKUMOCTHU WITH
MOJIb30BATEIIS

TemplateController OO6pabatpIBaeT 3anpoCkl 715 TTOJTyYSHHS 11abJI0HOB

noJnp3oBatenbckoro uurepdeiica (HTML)

Jlist ynoBieTBOpeHus TpeOOBaHUM ObUIM TaKKe pa3pabOTaHbl MPEACTaBICHUS

MOJIb30BATENILCKOIO0 HMHTep(eiica, KOTOpbIE pacrojaraloTcsi B COOTBETCTBYIOLIUX

naketax, Tabnuma 4. B makere Views xpanutbcss HTML nns cimydaes, korja ero

TpedyeTcss 00paboTaTh cepBEPOM MPUIIOKEHUM, TabnuLa 5.

Tabnuna 4 —Illa6nons! nakera Templates.

[Ta6noH Onucanue
Search [IpencraBneHue noucka oObIBICHHMA
Order [TpencraBienue 3aBepiieHus 3aKa3a 00bIBICHUI
Cart [IpencraBnenue noJIb30BaTENBCKON KOP3UHBI PETI0KEHAN
checkout [IpencraBneHue BBOJA TaHHBIX JJIs 3aKa3a
Review [IpencraBieHue MPoBEpKH BBEICHHBIX JAHHBIX 3aKa3a
Adress IIpencraBnenue anpeca 1O0CTaBKH MPAC JIKCTA
contact [IpencraBnenue GopMbl OOpaTHOM CBS3H
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Tabnuna 5 —IIpencraBienus nmakera Views.

[IpencraBnenue Onucanue
Layout Oo01ee mpeacTaBiaeHUE MOIb30BATENBCKOIO HHTEpPeiica
Login [IpencraBnenue GopMel BXoaa
recovery password [IpencraBnenue GopmMbl BOCCTAHOBICHHUSI TApOJIs
reset_password [IpencraBnenue popmel copoca maposus
angular [IpencraBnenue 1711 MHULUAIA3AUUU KINEHTCKOTO TPUIIOKEHUS
Ha Angularjs
403, 404, 500 [IpencraBneHne MOIB30BATEIBCKUX OIMTHOOK

B pabore onucanbsl HEKOTOpPHIE U3 MPEICTABIEHHBIX KJIaccOB. PaccMoTpum ux
OTHOIIEHHS M B3aUMOJECWUCTBUS COOTBETCTBYIOIIMX UM 0ObekToB. Hmke, Ha
IuarpaMMe MmpecTaBieHo oBeAeHue, koraa Router nenerupyer o6paboTKy 3ampoca

y4yacTHUKY API unu KOHTpoJuiepy Ha OCHOBaHUH MapUIpyTa, PUCYHOK 9.

Router API | Controller
riuEst .

L 3 »

T |
/ raUBST

[ it request AP |

| eise |

S Ol ERim

Pucynok 9 — Bp16op yuacTHrKa 00pabOTKH 3ampoca



B3auMozeiicTBue OOBEKTOB MpHU 3aKa3e OTHPABKUA OOBSBICHHI Ha IOYTY,

MpeJICTaBICHO HA pucyHke 10.

rsquest

W l
* Order

-

I

i

Ipaditems ()

¥

Save|

¥

Pl .
- OrderEmail

Send| )
) orderid i'|:|

Pucynok 10 — Jluarpamma B3auMOICHCTBUS TIPH 3aKa3e OTIPABKUOOBSIBICHUHN HA TTOUTY

B3aI/IMOI[eI‘/IICTBI/Ie 00BEKTOB JJI1 TIOJIYUYCHHSA CBCIKCTO OOBSIBIICHUS 10 IIO4YTC,

MPEJICTaBICHO HAa pUcyHke 11.

am.

Konuy.

ucm.

Ne dok

[odnuck

[ama

HI1-230201.65-031014704 113

Jlucm

33




OrderController
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Dot it
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sand() -
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Pucynok 11 — Jluarpamma B3anMOAEHCTBHS TSI IOTYYCHHUS CBEXKETO OOBSIBICHHSI 110

1o4uTe

I[JIH BapuaHTa HCIIOJIb30BaAHUA «BoccraHoBuTh apoJib» ObLIH pcajin30BaHbI

CJEeAYIOIIUE KJIacChl, pUCYHOK12.

BaseEmail LognController
+render() +recoveryPassword Request Responsa)
+resetPasword(Request Response)
RecoveryEmail RecoveryPasswordForm User
+sendiUser) - +sabitiributes|params) T -
+yalidate) 2 +getPasswordRecoveryHash( )
+sendEmail (Liser) +ancryptPassword{passwond)

Pucynoxk 12 — Jluarpamma Ki1accoB AJis1 BOCCTAHOBIICHUS MTAPOJIS

B3aumoneiictBre 00bEKTOB [J1s1 cOpoca mapoJis, MPeJACTaBICHO Ha pucyHke 13.




LoginControllar Usar

request ]
Ty r
> RecoveryPasswordForm
=sotAftributos (params)
o
wvakdate()
a0 el s @IS )
1 | »
Usod
e
petPasswordRecoverny Hash
hash
ME=csssssssssscssssnnssssnssnss e
sandEmail| Liser
-
T
» HRecoveryEmail
send(]
*
response — |_|

Pucynoxk 13 — Jluarpamma B3aMoI€UCTBHS I cOpoca Mmapois

BsaumoneiictBue 00bEKTOB IS CO3JaHMsI MapoJis, MPEACTaBICHO HAa PUCYHKE

14.

Jlucm
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‘LoginController

Usar
PG | i :
rew o] RecoveryPasswordForm
| s
setAttributes | params) :
valdate() i
fircO e params ) ..i
User
A e P ————
onc ryptPas sword|password) o
save() .
responee

Pucynok 14— JluarpamMmma B3auMOICHCTBUS JJIs1 CO3AAHUS TTApOJIs

B pesynbraTe mnpoextupoBaHuss B 1enaoMm, BIl moxHO pasgenuTe Ha

MOJICUCTEMBI, PUCYHOK 135.
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Pucynok 15 — Iloacucremsl BeO MpUIOKEHUS



2.2 KiaueHTCKad 4acTh

KnuenTckas 4acTb — 3TO M0JIb30BATEIbCKUN UHTEPPENC, KOTOPBIM COCTOUT U3
HTML, CSS, rpaduyeckux (aitioB u omnucaHue JOTUKU Ha s3bike JavaScript. B
HaIlIeM Cily4yae, MMEHHO BBINOJIHEHHUE JIOTUKU Ha JavaScript B Opay3epe U UMeHyeTcs,
KaK KJIIMEHTCKOE MPUJIOKEHUE WK JavaScript-npuiioxkeHue.

Knuenrtckas gacte mpencraBisieT co00il apXUTeKTypHOe perieHue «ToycThiit
KJIIUEHTY», YTO TpeArnoaraeT PyHKIMOHAIbHBINA MOJb30BaTEILCKUN UHTEpPEIiC, T1e U
BBITIOJTHSIETCS YAaCTh OM3HEC JIOTUKH BEO MpuiiokeHus. YTo, B 4aCTHOCTH, MO3BOJISET
BBINIOJIHUTh HEKOTOPBIE IIArH JUIsl MOJy4YeHUsl TOKyMeHTa, 0e3 3ampoca Ha cepBep. B
KJIMEHTCKOE MPUIIOKEHHE OBLIO PEIICHO BBIHECTH Ty OM3HEC-JIOTHKY, KOTOpas He
Tpebyet obOpamienus k bJI.

Knuenrckoe mnpunoxkenue pabortaer B Opay3epe ¢ OOBEKTHOW MOJENbIO
nokymenta (DOM). DOM sBnsercss mporpaMMHBIM HHTepdeiicom s nocTtyna K
nokymeHTam. YtoObl opranm3oBaTh paboTy AOMKHBIM obOpazom ¢ DOM, API
CEepBEpPHOM YacTH M NPOYUM, Kak MpaBwio, TpeOyrorcs o00bekThl JavaScript
OTBETCTBEHHBIE 32 OM3HEC-JIOTUKY, JIOTHKY YIIPaBJICHUS, JIOTUKY MPEICTABICHUS.

B mpouecce pa3paboTku, OBUIM OTMEYEHBI HEKOTOpPbIE OCOOEHHOCTH
KJIMEHTCKOM YaCTH:

o Pa3paboTka JIOrMKHU KIMEHTCKON 4acTU MOXET BECTHCh HE3aBUCUMO OT
CEPBEPHOI YaCTH;

. [Ipu uaTepnperanmn HTML xiMeHT HaxoauT yka3aHWE Ha TO, KaKue
daiinet JavaScript mpritokeHus HEOOX0IUMO 3aIPOCHUTH;

. JavaScript mepeornpenenseTr HEKOTOphie CcTaHmapTHBIE coObITHs DOM,
HalpuMep, COOBITHSI Tepexoja Mo cchlUikaM, oTmpaBku (opm u T1.m. Ilepexmar
JavaScript craHTapTHBIX COOBITUH HCIIONB3YETCS ISl BBITIOJIHCHHUS] TOW WJIM WHOM
JIOTHUKHU;

° HTML wusnavanpHO mycTOM, 0€3 maHHBIX. J[aHHBIE 3ampamuBaroTCs y

API Ha cepBepe. JavaScript-npuiokeHue HCIOJIb3YeT BO3MOXKHOCTH BBIITOJIHHUTH
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3ampoc Ha cepBep mnocpeacTBoM oObekta XmlHttpRequest. Ilocme otBera,
KIIMEHTCKOE MPUIOKEHUE PEIIAET, YTO HEOOXOIUMO BBITIOJIHUTH HA KIIMEHTE;

o JlaHHbIE KIIMEHTCKOTO MPUIIOKEHHS XPAHATCS B MAMSITH.

HamomMuuM, 9TO B KauecTBE OCHOBBI I KJIMEHTCKOW dYacTu ObUT BBIOpaH
dbperimBopk  Angular]JS. AngularJS rubkmii ¢dpetimBopk [18] wm mo3BOJISAET
pa3paboTarth KJIMEHTCKOE TMPUI0KEHUE, OCHOBAHHOE HA THUIIOBBIX PEHICHUSIX
MPOCKTUPOBaHMS. B pe3ynbTaTe KIMEHTCKOE NPWIOKEHUE JIErKO PACIIUPSETCS.
MHOXeCTBO pelIeHUuN MpeaocTaBisieTcss «u3 KopoOku» [19], mampumep, Angular]S
MO3BOJIAET AaBTOMATHUYECKH IPOBEPSATh HA KOPPEKTHOCTH BBOJ JAHHBIX B TOJS
dbopmbl. He koHbaukTyeT ¢ npyrumu 6ubimnorekamu Ha JavaScript.

OCHOBHBIMH OOBEKTAMH UM KOMIIOHEHTOM  KJIMEHTCKOI'O IMPHUIIOKCHUA

SIBJISTFOTCSL:
° [Ma6non - HTML co cnenuanbHBIMH MapKepamH, — BBIPaKEHUSIMH,
JUIsl MHTepIpeTanuu koja JavaScript. BelpaxkeHne — JOCTYIHbBIE NEPEMEHHbIE U

GyHKIIMHM U3 00J1IaCTH BUAMMOCTH. SIBIIsIeTCS KOMIIOHEHTOM.

° [IpencraBnenne — DOM, TO, 4YTO BHUJUT IM0JIb30BAaTEIb B OKHE
Opay3epa;

° JupexTuBbl — GyHKUMU U1 paciuupeHus: BoaMoxHocteit HTML;

o MapmpyTtuzatop — obecrmeunBaeTr padOTy C aapecHOM CTPOKOM
KJIMEHTA,;

o KonTponep — vactHas Gu3Hec-10ruKa Jijisi IpeiCTaBlICHUS,

o CepBuc — 00111as1 OM3HEC-TIOTMKa, HE3aBUCUMAsl OT IIPE/ICTABIICHNUS;

o Mopenb — JaHHbIE OTPaKEHHBIE B ITPEICTABICHHH;

o OOsiacTh BUIUMOCTM — KOHTEKCT, B KOTOPOM XpaHSTCSA JIaHHbIE

MOJENH, NOCTYNHBIE JIsI KOHTPOJUIEpA W Jp. KOMIIOHEHTOB. MHorma mmeHyercs
ViewModel (Monens npencTaBieHus).
[ITa6non mpenocrasnser pazmetky HTML ¢ gupextuBamMu, BBIpaKCHHUSIMHU,

¢unbrpamu, Gopmamu. 3a cyeT JUPEKTHB, IOCIE€ OOpPaOOTKM KOHTPOJUIEPOM U



MOJEJbIO0, 100aBIseTCs MOBEICHNUE JI MpeICcTaBiIeHUsA. TaKkoi MeXaHu3M MO3BOJISET
co3nath nuHamMuueckuii DOM.

Cy1iecTByeT BO3MOXKHOCTH pa30MTh MIA0JOH Ha OJIOKH, T/€ KaXIblil OJIOK
OyZIeT SBISATHCA HE3aBUCHUMBIM OT JIPYTUX M CAMOCTOSTEILHO 3alpaliuBaTh JaHHBIC U
MMETh CBOE MPEJICTABIICHUE /ISl OTOOPAXKEHUSI TAKOBBIX.

[IpencraBnenne  orBewaer 3a  usmeHenne HTML  uepes DOM,
MOJIU(PUITUPOBAHHBIA B COOTBETCTBUU C MIA0JIOHOM, KOHTPOJUIEPOM M MOJEIBIO.
Takum o0pa3om, nocTuraercs cmeHa npexacrasiieHuid. [IpeacrtaBieHue cBs3aHO ¢
MOJIETIBI0 Y€pe3 ABYXCTOPOHHIOK MOJIIKUCKY, MOITOMY H3MEHCHHUE MPEACTABICHUSA
U3MEHSIET MoJielb U Hao0opoT. Takum 00pa3oM, OHHM CIEIAT 32 COCTOSIHUEM JAPYT
npyra. [IpencraBinenue namenser HTML B Tex MecTax rjie OHO CBSI3aHO Kak-TO C
MOJIENIbI0, HANpUMEp TMOJb30BATEIbCKUM HMHTEpdEic BbIXOJAa WM  BXO0Ja
MOJI30BATENIS, B 3aBUCUMOCTH OT TOTO aBTOPU30BAaH OH WM HET, MPEICTABICHUE
OyJleT UCIOJb30BaTh MOJIENIb TEKYIIEero ImoJib3oBarens. YToObl creHepupoBath
npeacTaBlieHne, TpeOyeTcs MPUMEHUTh K MaONoHy (QYHKIMKA KOHTpOJUIepa
CBA3aHHbIE C 00JIACTPIO BUAMMOCTH, CBSI3aTh CBOMCTBa MOJAEIU C OOJACTBIO
BUJIMMOCTH, a 3aTeM creHepupoBath MoauduimpoBanusiii DOM. IlpencraBienue
3HaeT O KOHTpOJUIEpE uepe3 AUPEKTUBbI ((PYHKIMM) U BBIpAKEHUS B Ia0JIOHE.
[IpencraBneHue 3HaET O MOJENM B CIIy4ae IBYHAIPABICHHOW NPUBSI3KE.

JupektuBel pacmupser Bo3MoxHocth HTML, a Ttakke WHKanCyJIMpyrOT
JIOTUKY TmpesacTaBieHuss u Manunyiusiauid ¢ DOM. IlpencraBnstor cobori HTML
CUHTAKCHUC, KOTOPBIA Oymer o00padoTaH KIMEHTCKAM TMPUIOKEHUEM. 3a CYeT
JUPEKTUB JOCTUTAETCS TOBTOPHOE UCIIOJIB30BAHUE KOJA.

MapiipyTtuzatop HaOJI0JAaeT 32 COCTOSSHUEM aJpPECHON CTPOKH, ONpenessieT
COOTBETCTBYIOLMI KOHTPOJUIEP U MpeACcTaBiIeHue s ycraHoBiaeHHoro URL.

KonTpomiep oTBeuaer 3a MOBEAECHUE NPEACTABICHUS WIM €r0 OTAEIbHOMN
yactu. [IpencraBnenuwe omnpenenser KOHTpoiuiep. M3MeHAeT cOoCTosHuEe MOMAEHH.
KonTposiep moanuceiBaeT mpejcTaBiIeHUs HA U3MEHEHHE MOJIENH, KOTOpbie OyayT

YBEJOMJIEHBI TIOCJIE€ TOro, Kak KOHTpoyuiep Oyner BbinojgHeH.  Kontposep
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IPENIOCTABISAET B O0JACTH BUJIMMOCTH BO3MOJKHBIE MOBEIEHUS ISl MPEACTABICHHUS.
A Tak)xe MHULUAIU3UPYET JIaHHbIE B 00JACTH BUIUMOCTH.

NMeHHO OJMH KOHTPOJUIEp OTBETCTBEHEH 3a OM3HEC-JIOTMKY TOJIBKO OJIHOTO
npeAcTaBieHus. B ciaydae 4pe3aMepHOW OW3HEC-JIOTMKH WM JIOMOJTHUTEIBHOM,
CJIelyeT MepPEeHECTH B 0OBEKT CEPBUC, a 3aT€M MCIOJIb30BaTh CEPBUC B KOHTPOJLIEPE.
DTO MO3BOJIMT HE MPEBpAIIaTh KOHTPOJUIEP B CUEHAPHI TPaH3aKLUU.

CepBuc oTBeuaeT 3a KOMMYHHMKAIIMIO C CEPBEPOM, B YACTHOCTH 3a OOMEH
nanaeiMu ¢ API. CepBuc paboTaeT ¢ BBICOKOYpPOBHEBbIMU OOBEKTaMH Opaysepa,
HanpuMmep, Takumu kak XmlHttpRequest ans paGoter ¢ AJAX. Jlanubie, KOTOpBIE
OPUXOASAT C CepBepa, MPEACTABISIIOT COOOM «CHIPYIO» MOJENb JUIsl KIMEHTCKOIrO
IPUIOKEHUS.

JlanHbpie MoOAENM MOTYT OBITh OT TNPUMUTHUBHBIX THIIOB JO KOJUICKITUHI
00BEKTOB.

UYrob6sl o0ecreynTh akTyadbHOCTh JAaHHBIX B MPEICTaBICHHUHU, MIPEICTABICHHE
HOJMUCHIBAETCA HAa COOBITUA M3MEHEHUs MOJEIH. AHAJIOTUYHBIM 00pa3oM
IPEICTAaBIICHUE YBEIOMIISIET MOJI€Nb, TaKUM 00pa3oMm, oOecreuuBas LEeIOCTHOCTb
JaHHBIX MEXIy TMpeAcTaBlieHueM U Mojenbio. OObeKT 00JacTH BUAUMOCTH,
HAO0JII0IaeT 3a U3BMEHEHUSIMU U COObITUSIMU B Mojienu 1 DOM, u3MeHsisi moBeieHHe
KJIMEHTCKOI'0 MpUIOkKeHUs. FIMEHHO TUIIOBOE pellIeHNE «BHEAPEHHE 3aBUCUMOCTEN
MO3BOJIAET JICEKJIApaTUBHO ONMUCHIBATH B3aWUMOCBSI3M MEXIAY KOMIIOHEHTAMH
KJIMEHTCKOTO MPUIIOKEHUS.

CaoiicTBa 001aCTH BUIUMOCTHU MPEACTABISET COOOW MOJETH, KOTOPOE MOKET
MOJIYYUTh TPEJCTaBICHUE M JIpyrMe€ KOMIIOHEHTHI MpWiIokeHus. JlroOble THUIbI
JAHHBIX MPUCBOEHHBIE 00JIACTU BHUAMMOCTH CTAaHOBATCA CBOWCTBAMHU MOJIETIH.
OOnacTh BUAMMOCTH 3aJaeTcsi B Ia0ioHe, rae YykasbpiBaercs 3iaemMeHT DOM,
KOTOPBI OTPaHUYHUT BUIAUMOCTb. TakuM 00pa3oM, MOXHO 3aJaBaTh TOJIBKO YacTb
1rabaoHa, KOTOPbIH OyAeT 00pabaThIBaThCS KIIMEHTCKUM MPUIIOKECHHUEM.

Ha ocHoBe kommoneHTOB @peiimBopka Angular]S, Oblio paspabotrano

KJIMEHTCKOE NpWIoKeHHne. B utore, ecnm paccMarpuBaTh MPOLECC IOJIyYEHHUS



CIHUCKa JOCTYNMHBIX OOBABICHUH, TO TMOCIE BbIOOpPAa MHUHHUMAIBHO JOIYCTHMOTO
KOJINYECTBA KPUTEPUEB IOUCKA, KIUEHTCKOE IMPWIOKEHHUE pearupyer Ha 3TO
cOOBITHE M OTIIPABJISET 3alPOC HA CEPBEP AJIS MOIYUEHUS JaHHBIX.

2.3 OOuree npeacraBjaeHue Bed MPUJIOKEHUS

Be0 npuiokeHue MCronb3yeT TPEXYPOBHEBYIO apXUTEKTypy. KoMMyHuKarus
KJIIMEHTCKOIO0 TpWIOKEHUs, cepBepa mnpuioxkenuit u CYDB/, ocymectsiusercs
TEKCTOBBIMU CTPYKTYpUPOBaHHbIMM JlaHHbIMU B (opmate JSON, pucynok 16.

Jloruka KJIMEHTCKOM U CEpBEPHOI YacTh peain3yroTcs Ha si3bike JavaScript.

Template HTML,
JS Application

HTML template * Flles — >

Files:
HTML, CSS, IMG, JS JSON Objects

Client JavaScript < .
JSON > < >
Application API JSON MongoDB

WebBrowser WebServer DatabaseServer

Pucynok 16 — O6men nanubiMu B popmarte JSON B TpeXypOBHEBOM apXUTEKTYpE.

[Tpunoxenus Kaxa0ro ypoBHS UCIIONB3YIOT 00bekTHOE TpencTaBienrne JSON.
DK3eMIUTAp CYLIHOCTH MPEIMETHON 00JacTH Ha BCEX TPEX YPOBHSAX IPEICTaBIIAET
co00it JSON-00BEeKT.

[IpoTOKON TPaHCTIOPTHOTO YPOBHS MOJYYaeT JAHHBIE OT MPEACTABUTEIHCKOTO
ypoBHsl, cormacHo Mmozemu OSI, B TekcroBoM (OmHapHOM) (opmaTe, UMEHHO
[O3TOMY MpPH MOJTYYEHUH 3TUX JAHHBIX UX HEOOXOIMMO NMPUBECTH K OOBEKTHOMY
BUJly, YTOOBI NPHUJIOKEHHUS] MOTJIM MCHOJb30BaTh MX Kak 00BeKkTbl JSON. UTOOBI
NOJy4YnUTh OOBEKTHBIM BHJI JOCTATOYHO BOCIIOJIb30BAaThCA HATUBHBIMH JavaScript-
byHKUUAMH TIpeoOpa3oBaHUsl M3 CTPOKOBOTO BHJA K OOBEKTHOMY, — OIepainus

AcCCpuain3aiuu.
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U cepBepHas 4yacTh, U KIIMEHTCKAsl 4acTh BEO MPUIIOKEHUS PEATU3YIOT OM3HEC-
JIOTHKY, OJJHAKO JJaHHasi OTBETCTBEHHOCTD ObljIa pa3/ieeHa 110 IPUHLUITY 0OpaleHUs]
K BJl unu ceBepHbIM BO3MOXHOCTSIM, HAalIpUMEP, TAKUM Kak OTIpaBieHue email. B
[IpoLecCe IOIYy4YEeHUs JIOKYMEHTAa, JTO OIIOPHBIE TOYKU KOTOpBIE IPEANOJIararoT

BBIIIOJIHCHHUC 3aIIPOCOB K cepBepHOﬁ qaCTH, B YaCTHOCTH K API:

o OTnpaBUTh KPUTEPHUH MOUCKA, YTOOBI IOJYYUTh CIIMCOK OOBSIBICHUMN;
o OTrpaBUTB 3a1pOC HA MOJIYYEHHUE AaHKETHI NI0JIb30BATEIIS;
o OTrpaBuTh 3a1pOC HA OTHPABKY MHAMBUIYAIBHOTO IIPEIOKEHHUS.

[lepBblii 3ampoc KIHMEHTAa K CEPBEPY €CTh HE YTO HMHOE, KaK IOJy4YeHUE
KJIIMEHTCKOro npwioxkeHus. I[locne 4yero OHO BBINOJHSAETCA HA KIMEHTE, IpH
HeoOxomuMmocTy 3ampamuBas gaHHbie Yy APl cepBepnoit uactu. APl umeer
CTaHAapTU3UPOBaHHBIA HHTepdeiic mns 3anpocoB cornacHo REST. API orpaxaer

MOJEJb IPEAMETHOM 00JIaCTH.

2.4 IlpoexkTupoBaHHe cxeMbl 0a3bl JAHHBIX

B MongoDB 6a3a naHHbBIX COCTOMT M3 KoJuleKuui. Kak mpaBuiio, KOJUICKIIMS
OTpaXaeT CYNTHOCTh MpeAMETHOW obOsacTh. KoIeKmus COCTOUT U3 «IOKyMEHTOBY
(manmee 3amuch). 3amuck mnpeactaBisieT coboit JSSON-o0BeKkT ¢ 00s3aTenbHBIM
HanuuueM uaeHtudukaropa Objectld, kotopsiit MongoDB 3amaer aBToMaTnudecku u
KOHTPOJIUPYET €r0 YHUKAJIBbHOCTb, BIUIOTH JO YHUKAJIBHOCTH BO BceMm Mmupe [20].
Objectld sBnsiercss Tumom npaHHbIX. B cpaBHenun c pensuuonHbiMu CYB/,
KOJUIEKIIMS SIBJIAETCS TAOJIMIIEH, a 3alKCh SIBJIAETCS CTPOKOM B TaOIHIIE.

Tun XPaHUMBIX B 3aIIMCH JaHHBIX - HpOHBBOJ’IBHBIfI, N3 IICPCUNCIICHHBIX HUKC!

o String;

o Array (CTpyKTypa JaHHBIX C JIOCTYIIOM 10 II€JI0OUYUCIICHHOMY UHJICKCY);
° Boolean;

° Date;

° Integer;



KIIIOTY).

Null;

Object (cTpyKTypa JaHHBIX, IPEIOCTABIISIONIAS JOCTYI K JIEMEHTaM 10

[lenoctHocTh cBsizelt B MongoDB He nojaepkuBaercs. JTa 3aj1a4ya peuaeTcs

Ha YpPOBHE KOJla CepBepa MNPUIIOKEHHH, YTO M OBUIO PEaTn30BaHO C TOMOIIBIO

unctpymenta ODM, — Mongoose.

I[JIH TOr0 4YTOOBI HMMETh IMpCaACTAaBJICHUC

OTHOILIIEHUI MEXJy CYIIHOCTsIMU, Obula pa3pabortaHa cxema bJI, Ha kotopoit

OTPaKEHBI MICEBIO-CBSA3H, pUCYHOK 17, HoTauus ['opiona OBepecra.
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code:string number:string
name;siring items:[{
pod:siring country :string
product_type:string
product_subltype:string
T product:string,
document:{
e o
rumber sing
code:string number:string language:string
m:g'ﬂm MUM—IYFHH"“‘G mﬂumﬂﬁl_lym:ﬂtlil‘q
countries:[{ COLII‘ITIIEBZTS"_I’II‘QI ownar:siring
id objectld language:string }
name:string . . products:{ _ B
0 product_type:string adress:{
product_sublype:string name:string
. / product:string address1:string
| p | address2:string
ownersiring country :string
o stteiring
name:siri nama:string city:string
smm?{g hash:string zip:string
_id-objectld ) phone:string
name:string " .| valid_from_date:date email:string
products:[{ 'H'E"q end_date:date comment:string
id:objectld reminder_date:dale }
;IH.I'I'IE:!-ll‘hg status string status:string
0 —H date:date
H - - — ~ -~
products:[{
_id:objectid
name:siring
H _
status:string
L y document_by _email
document_id:objectld document_id:objectid
language:stri language:string
date_touch:date cmmsztn’rqrg country:string
old_value:void product_type:stirng producl_lype:strng
rew_value:void product_subtype:string product_sublype:string
field:string product:string product:string
documenl_id:objectid date date date:date
user:string
% r L F

Pucynok 17— Cxema 6a3bl JaHHBIX ¢ 0003HaUE€HHEM IICEBI0-CBSA3EH

JlonomHUM K CX€Me€, YTO HAaMMEHOBAHWE KOJUICKIIMH M TICEBIO-CBSI3U MOTYT
MIPE/ICTABIIATh HECKOJIBKO WHOM CMBICI, YeM TaONHIlbl B pensanuoHHbIX bJl, Tak kak
CYIICCTBYIOT  BJIOKEHHBIE OOBEKTBHI. I[IpuMepoM  sBIsAEeTCS  KOJUIGKIUS  C
HauMeHoBaHueM product type.

Jlist omucaHus OCOOCHHOCTEW MpOeKTUpoBaHUs cxemM B MongoDB, Obiu

HCIIO0JIB30BaHbI CICAYIOIINUEC ITOHATHA:



o Brnoxenue — monHoe cojiep)kaHue O0O0BEKTa(OB) OJHOM CYHIHOCTH B
JIPYTOMH.

o Ccbuika — yHUKaIbHBIN uaentudukarop Objectld BHENIHEH CyITHOCTH.

Ha pucynke 18, npeacraBieH mpuMep BIOKEHHUS OJHOTO 0OBEKTa B IPYrod B

KoJuiekuu product type.

[leme 3 SCELT ]

subtypes:
i: ab Jjectld

name: sSTring

products:

products:

L "

Pucynok 18 — Brokenne o0beKkTa B KOJUICKITUH

Hcnonp3oBanne MHCTpyMeHTa Mongoose TMO3BOJSET  aBTOMATHYECKU
reHepupoBath Objectld mpu BcTraBke BIOXKEHHOro oO0BekTa. Hampumep, mpwu
N00aBJICHUH MPOIYKTa B THIT TPOIYKTA.

[Ipu npoexkTupoBaHWU OBUTM  ONPEICICHBI HEKOTOpPbIE OCOOEHHOCTHU

npoektupoBanus cxemsbl b/] B MongoDB, koTopbI€ 3aKJIH0YaOTCs B TOM, YTO:

o IIpn cocTaBHBIX ICEBIO-KIIOYAX PE3KO TEPSIETCSl TMOKOCTh PabOTHI C
JAHHBIMH;
o XpaHeHHe TOJBKO HJEHTHU(PUKATOpa OOBEKTa BHEIIHEH CYIIHOCTU

HOTpC6y€T BBIITOJIHUTD HOHOHHHTCHLHLIﬁ 3allpoC I IMOJYUYCHHUS BCCX JTAHHBIX

BHEIIHEH CYIIHOCTH;

Jlucm

HI1-230201.65-031014704 113 45

Mam. Konuy.Ylucm. {Ne dok] lModnucs | [Jama




o Bnoxxenre o0beKTa CYIIHOCTH UMEET CMBICH TOTA, KOT/la BIOEHHBIM
00BEKT Oy/IeT BCTPEUYaThCSI BMECTE C POJIUTEIBCKUM;

o Brnoxxenune o0beKkTa CyIIHOCTH OTpa)kaeT B PENILIMOHHON CXEME CBS3b
OJINH KO MHOTHUM;

o Ccputkn 00ecTieyuBaoT OOJBIIYI0 THOKOCTh MPH YaCThIX M3MEHEHHUAX
BJIOKEHHOM CYyIIHOCTH;

o MaccuB CChUTOK OOBEKTOB CYIIHOCTH OTPAXAaEeT B PEISLIMOHHON cXeme
CBSA3b MHOTHE KO MHOTHM.

ATpuOyTHI OCHOBHOM CYIIIHOCTH JIOKYMEHT, IIPEICTABICHBI B Ta0uUIIe 6.

Tabnuna 6— ATpuOyThl OCHOBHOW CYIIIHOCTH JOKYMEHT

HaumenoBanue atpulyra Tun Onucanue
title String | HaumeHnoBanue o0bexTa

address Object | AnpecHas nHoOp™MaIUs

space Object | [Tmomaabr 06bEKTa HEABUKUMOCTH
price Number | Llena 06beKTa HEBIKUMOCTH
comment String | Onucanue 00bEKTa HEIBUKUMOCTH
contact Object | KoHTakTHBIEC TaHHBIE

removed Date C xakoil 1aTbl 0OBSBICHNUE B apXUBE

[Ipu 3ampoce 0OBSABICHHUS MPOUCXOIUT TMOUCK MO arpuOyty address, u
IPOBEPSIETCS €r0 aKTyaJIbHOCTh uepe3 aTpulyT removed.Pe3ynbrar qomkeH BepHYTh

0OBSBIICHUS 110 33JJAHHOMY aJIpeCy.



3AK/IIOYEHUE

Pe3ynbpTaTom BBIMOTHEHHOH paObOTHI ABISETCS BEO MPUIIOKCHHE.

B nannoit pabote TmpeACTaBiIeH MPOIECC aHalu3a, MPOCKTUPOBAHUSIU
pa3pabOTKu CUCTEMBI.

B Hayaje MIPOEKTUPOBAHHUS CUCTEMBI ObLTH MIOCTABJICHBI
3a1auu,chOPMHUPOBAHbI TpeOOBaHUsA K MpoeKkTy.DopMynnpoBKa TpeOOBaHUN U UX
YTBEPXKACHHUE MPHUBENIM K HAYaly dTana MOCTPOSHUS! CHCTEMBI.

B xoxe mpoekTupoBaHHsS CHUCTEMBbI OBUIM ONpEAENEeHBl CPEICTBA IJs €€
pa3paboTKu. AHAIU3 3TUX CPEJCTB MOMOI' YCTAHOBUTH MPEUMYIIIECTBA Pa3pabOTKu U
ONpEeEIUTh OCOOEHHOCTH MOAOOHBIX CPEICTB.

3aKIIOYUTENBHBIM ~ ATAllOM CTalo0 — pa3paboTka Bcex dYacTedl BeO
npUIIoKeHUs, ObUT co3/laH nHTepdeinc mpoekTa, pazpadboTrana 6aza JaHHBIX.

CrnpoexTupoBaHHasi CUCTEMA IO3BOJIUT IOJYYUTh OBICTPBIA M YJOOHBIN
noctyn K uHpopMammum 00 00BEKTax HEIBW)KUMOCTH H  IIPEAOCTABUT
NEePCOHATN3UPOBAHHBIN MO00P BapHUAHTOB C y4€TOM TpeOOBaHUU MOJb30BaTeNs. A
Takke, TOBBICUT 3((HEKTUBHOCTH B3aUMOJICHCTBUS OpTaHU3AINil C TOJIb30BATEIISIMH,
NPENOCTaBIsisl areHTaM HEABMKUMOCTH yJI00HOe paboyee NPOCTPaHCTBO, C
pPa3TUYHBIMUA TIPEUMYIIECTBAMH, & MOJIH30BATEISIM KaYECTBEHHBI W HEHABSI3YMBBIM
CEpBHUC.

B xone pazpabotku ObLIM:

o [Tosy4yeHbl HABBIKM aHAIM3A U POEKTUPOBAHUS.

o N3y4yeHbpl 0COOEHHOCTH OJTHOCTPAHUYHBIX BEO-IIPUIIOKEHUN.

o [TomyueHsl HaBBIKM TNPOEKTHUPOBAHUS HECTPYKTYPUPOBAHHBIX 0a3
JAHHBIX.

[TonydenHslil ONBIT OyIET UCHOJB30BAH ISl Pa3pa00TKU MPUITOKEHUH.
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