Anpens 2014

BCTPAUBAEMbIE CUCTEMBI

~_— CNEUNPOEKT

T
O
=
=
S
e
==
Ll
=
=
e
(s}
=
(]
=
o
—

SSP0-L1881 NSSI

-

-
...




[IPOrHO3 10T /bl
HA JABTPA —
0bJIAYHO

BAJIEPUI MUJIBIX

vmilykh@quarta.ru

Kax x mele ommnocunicst Xossiuns

— JloGum sa codepkumoe!
(M3 paseobopa 06yx xonro0unbHukos)

CeronHs TPYAHO HAWTW CTIELIMAIUCTA
13 0671aCTU TIPOMBILLITIEHHON
AaBTOMAaTU3ALINN WIIL UHBIX CMEXHBIX
VHXXEHEPHBIX 0671aCTeN, KOTOPbL

6Bl He CIbllLIas CTI0BOCOYETaHUM
«0bnayvHble BLIUUCTIEHUS»

W «/IHTEDHET BellleW». ITU CIoBa
VUMEIT Marnyeckoe o4apoBaHue
TIPUHLIUTIVATIBHO HOBBLIX TEDMWHOB,
Ha CaMOM Xe Jiefle Y HUX

«3a CTIUHOW» OOCTATOYHO A0TIras
VCTOPWST CTAHOBJIEHUA W DA3BUTUA.
[TpnBEIEHHbBI B CTaTbe 0630D
TI03BONSAET COenaTh BLIBOL,

YTO B HACTOsILIee BpeMA Cco3aHa
TeXHonornyeckas 6asa ong
Na/lbHEeNIIEro XaueCTBEHHOI0
DasBUTUS pacTipelle/leHHbIX CUCTEM
YTIPaBJIEHWS.

ITpouecc pasBUTHUS CHCTEM IIPO-
MBIIUIEHHO aBTOMATH3AIIUH MOKHO
[IPEeNCTABUTH KaK IPOLeCC HeIIPEePhIB-
HOTO KOJIMYECTBEHHOTO U Ka4eCTBEeH-
HOTO HapaiuBaHust QyHKIHOHAIb-
HBIX BO3MO)KHOCTEH UCII0JIb3yeMbIX
[IPOrpaMMHO-AIIIaPATHBIX PEIIeHHUIH,
CO3IaHUs BBIYMCIUTEIbHBIX AT~
dopwm, cpencTs pazpaboTku, co3za-
HUS U Pa3BUTHUS CIIEIINATU3UPOBAH-
HBIX [IPOTOKOJIOB II€pefady TaHHBIX.
IIpennpusTys U 3TAHUS, OCHAIIICHHbIE
TaKMMU KOMIUIEKCAMU YIIPaBJICHMUS,
CTaHOBSTCS [IOUCTUHE «MHTEIUIEKTY~
aJIbHBIMU», TaK KaK [10/aBIIsIOIIEe
GOJIBIIIMHCTBO Olleparuii, Tpebyrolee
paHee Ci1y»K6 IUCIIETIEPCKOTO YIPaB-
JIeHUsI U TEXHOJIOTHIeCKUx Gpuraf,
BBIMIOJIHSIOTCS Telleph aBTOMaTHYe-
CKM, OIIHPAsCh Ha CJIOKHBIE MaTeMa-
THYEeCKUEe AJITOPUTMBI U CIleHapUU
YIIpaBJIeHHsI CUCTEMaMU.

TTpoLiecc pasBUTUS CUCTEM
TIPOMBILLTIEHHON aBTOMATU3aLIAN
MOXHO TTPEICTaBUTb KaK TpoLiece
HETTPEPLIBHOO KOITUHECTBEHHOTO
W KaYeCTBEHHOTO HAPaLMBaHWS
GYHKLINOHATTBHBIX BOSMOXHOCTE
VCTIOMNB3YEMBIX TIPOrPaMMHO-
aTTrapaTHbIX PelLIeHUI, CO3MaHMs
BBIMUCTIUTENBHbIX TT1ATGOPM,
CpencTB pa3paboTku, CO3HaHNs

W PasBUTUSA TTELIMATINZVPOBaHHbIX
TTPOTOKOJIOB TEpenayv AaHHbIX.

Ba)KHBIM 3TAIIOM CTaja peaausalus
[IPUHIIUIIOB PaCIIpeie/IeHHBIX CHCTEM
yIpaBIIeHus], UCIIONIb30BaHKE IIPOaK-
THBHOTO [TOJIX0/a K IIPOTHO3UPOBAHMUIO
Pa3BUTHSI CUTYALUH Ha OGBEKTe yIIpaB-
senust. OHAKO IJI0OGAIBbHbIA U TPAHC-
HalMOHAIBHBIN XapaKTep PasBUTHUS
[POU3BONCTB OCTPO IIOCTABUII BOIIPOC
0 peaIM3aLiy IPUHIAIIOB YCTONYHBO~
ro yrpasieHns 06beKTaMu U3 o060k
TOYKM MHPA, B II060€ BpeMsl, OIlepHpys
IIPY 3TOM KOJIOCCATIbHBIMHU OTOKAMHU
PpasHOpOAHOH HHMOPMAIILHL.
[TapaienbHO C 3TUM IIPOIECCOM
IIIJI0 Pa3BUTHE APYTOM KOJIOCCATbHOM
pacripefieieHHO HH(PACTPYKTyphl —
WnrepHera. Kpaiine yqaunas peanu-
3allKsA CTeKa IPOTOKOJIOB CEMENCTBA
TCP/IP crana HHCTPYMEHTOM MJIS
[IPOHUKHOBEHUsI KaHAJIOB CBSI3H, BeO-
CepBHCOB, YCTPOMCTB, HCHOJIb3YIOIIIX
VHTepHeT, Bo Bce chephl KU3HH €10~

/724240044

Beka. [o cyTy, 5T0 Ta CBA3yIOLIAs HUTD,
6e3 KOTOPO¥ COBPEMEHHYIO JKU3HD Yike
HEBO3MOJKHO IIPE/ICTaBUTh.

OBJIAKA —
PABOYHE JIOLIAOKH

BesycnoBHo, MuOTHE Cepsl dero-
BEYECKOI eI TeIbHOCTH HEBO3MOKHO
npencTaBuTh 6e3 cucteM 06paboTKu
U xpaHeHust *HGOPMAIUY, BaKHel-
et 0COGEHHOCTHIO KOTOPBIX SBJI-
eTcsl HaJlMdue TaKOro ITOHSTHS, KaK
«rny6uHa xpaHeHus». K npumepy,
€CThb HEeKHUII IPOIeCC, Pa3BUTHE KOTO-
poro 3apUKCHPOBAHO KaK IIOCTIEN0Ba-
TeJIbHOCTD U3MEPEHHUIT €r0 COCTOSHIS
U XpaHuTCcs B 6a3ax TaHHBIX B BUJE,
yEOOHOM JIsI TOCIeyIOLIel BRIOGOD-
K4 1 06paboTKH.

Bce BospacTaroriye IIOTOKH JaHHBIX
U y’KecTOodeHHe TPeOOBaHMIA K KaYeCTBy
Y HaJI©)KHOCTH VX XPaHEeHUs IIOPOIIIH
TaKoe sIBJIEHE, KaK LIeHTPbI 06paboTku
mauubix (IIOT). ITo Mepe cBoero pas-
Butus IOl Bo3HMKIIa HEOOXOIMMOCTh
MacITabupoBaHus HeHTpoB. OHN CTa-
HOBWIVCH He eIUHUIHBIM 00BEKTOM,
a pacrIpeieleHHO IPYIIIIOH 06BEKTOB,
06beIMHEHHBIX OOIIIUM aTpecHbIM
[IPOCTPAHCTBOM U IIPEJOCTaBIIseMbI-
MU CepBHCaMu. B kadecTBe OTIIPaBHOM
TOYKHY [Is1 OYEPEHOTO II1ara B pasBu-
THM PaCIpefieJIeHHBIX CUCTeM XpaHe-
HUs 1 06pabGOTKY TaHHBIX CTAJIO 0CO-
3HaHue Toro, 9To LIOJl — 3r0 KpaiiHe
IOPOTOCTOSALIUM 0OBEKT, KOTOPHIH
HY)KeH JIaJIeKO He BCeM OpraHU3aly-
ssmM. Hy»xHO mpyroe: BO3MOXHOCTb
apeH/bl BHIYUCIUTENIbHBIX MOIIHO-
CTell U IIPOCTPAHCTBA [/ XPaHEHHA
HaKaIlJINBaeMbIX U 06pabaThIBaeMBIX
IDAaHHBIX, BO3MOXHOCTb MCIOJIb30-
BaHUs Ha apeH/I0BAHHOM IIPOCTPaH-
CTBe OIIEPAIIOHHBIX CUCTEM, CHCTEM
yIpaBieHus 6a3aMu TaHHbBIX. Takum
06pasoM, IOSIBUIHACH CEPBUCHI THIA
Saa$ (Software as a Service — mporpam-
MHOe ofecriedeHue Kak ycuyra), PaaS
(Platform as a Service — matdopma
Kak yciyra), laaS (Infrastructure as
a Service — MHQPACTPyKTypa Kak
yciayra), 94TO I103BOJIMJIO TOBOPHUTH
0 cozmanuy UHGPACTPYKTYpbI «067Ia-
KOB» MJIA Cpell «06JIauHbIX BBIYHCTIE-
Hui». OIHUM U3 IPUMEPOB TAHHOTO
IIOZIXOfIa MOKET CIIY’KUTh «06IauHassy
mnatopma Microsoft Azure, Hamex-
HOCTB ¥ pab0TOCIIOCOOHOCTH KOTOPO
6bLTa yOemuTeNbHO II0Ka3aHa B Ipo-
necce 06¢nyKuBaHUS HHPOPMAIU-
OHHBIX IIOTOKOB U BBIYUCIUTENBHON
uHbpacTpyKTypbl 3uMHUX OMAMIHII-
cxux urp-2014 B Coun.
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«ObnauHasty Tardopma
Microsoft Azure ybenuTensHo
J0Ka3asia CBOO HaeXHOCTb

W paboTOCTIOCOBHOCTL

B TIPOLIECCE 0OCTYXUBAHUA
VHOOPMALIMOHHBIX TIOTOKOB

Y BBIYACTIUTEIIBHON
VHOPACTPYKTYPBL SUMHMX
Onmmrmmiickmx urp-2014 B Covn.

He crosumz Ha MeCTe i CaMF ITPOrpam-
MHO-anapaTHble KoMIuieKchl. CoBep-
IITeHCTBOBAJIMCH HPOIECCOPhI pas-
JIMIHBIX aPXUTEKTYD, ceMercTs (x86,
APM) 1 mpou3BoJMTeNIeN, POCTIa PO~
U3BOIUTEIEHOCTD, CHIDKAJIOCh SHEPTO-
noTpe6iIeHIe 1 CTOUMOCTD. Y CTPOii-
cTBa IproGpeTaIH Bce 60s1ee PasBUThIE
unTepdeicHble BO3MOKHOCTH Pa3HOTO
ypoBHs, npoBoxable (RS232, RS484,
USB, CAN, Modbus # . 11.) 1 6ecripo-
gonuble (Wi-Fi, Bluetooth, 3G, LTE,
ZigBee 1 T. I0.).

Kpome 1oro, B 061aCTH IPOMBIIIIIEH-
HOIT aBTOMATHKH MOSIBIIOCH OTPOMHOE
KOJIMIeCTBO IATIUKOB, CHCTEM c60pa
UCXOMHOYM UHPOPMAIKUH U HCIOJ-
HUTEJIbHBIX MEXaHU3MOB PagInd-
HbIX ipousBopuTenen (ABB, National
Instruments, Siemens u ap.). YcrporicTea
pe/ICTaBILIOT OGO YIOOHbIE B YIPaB-
JIEHUY DJIEMEHTBI, IPeTHa3Ha9eHHbIE T
c60pa JAHHBIX 1 BBIIA9H YIIPABIITOIIIX
BO3IECUCTBUAN B Pa3JIATHBIX MHKEHEPHBIX
CHCTeMax — 9HeprocHabKeHnsI, BOJIO-
CcHAGIKEHNsI, I3MEpPeHNs! TeMITepaTyPbl,
IaBJIEHWs], BIAKHOCTU U Ipod. [oBopst
0 CTaHapTHU3AIUK Iporecca coopa
uHGOPMAIUN U YIIPABJIEHUS HCTIOIHU-
TeTLHBLIMH YCTPONCTBAME, HEOOXOIIMO
HOMYEePKHYTh, ITO YHU(DHUKATUS BCe-
TaKu He [1oJIHast. V3/Ienus pasiuIHbIX
NPOU3BOIUTENEH 9aCTO HECOBMECTUMBL,
1 co6paTh eIUHYIO CUCTeMy IIpobema-
tryHO. Ho 1 37ech MPOMSOIIUIA CyIiie-
CTBEHHbIE N3MEHEHNU: HallpUMep, CO3-
JIaHO M aKTUBHO PA3BUBAETCS CEMENCTBO
nporpammubix Texaoiporuii (OLE for
Process Control, OPC), mpefocTaBJiso-
IUX eIAHBINA nHTepdEIC IS yIIpaBiie-
HUS 0ObEKTaMK aBTOMATH3al i1 U TeX~
HOJIOTMYIECKUMHU TIporieccaM. JlaHmHbie
TEXHOJIOTUH IPENOCTABIISIOT BOSMOK-
HOCTh CO3IAHISI YHUBEPCATHLHOMU CPEIbI
06MeHa TAaHHBIMU C YCTPOCTBAMH Pas-
JIAYHBIX TPOU3BOMTENIEH 1 C UCTIOTB30-
BaHWEM PasHBIX IIPOTOKOJIOB.

[MapansaeabHO Pa3BUBAIUChH OIle-
panmonnsle cucremsl (OC) u cpefibt

PaspabOTKHU CHCTEM IIPOMBIIIIEHHOM
aBroMarusanuu. SIpKui npuMep —
cemericteo OC Microsoft Windows
Embedded pasiu4HBIX HOKOJIEHNI,
nporpammuas miaargopma .NET
Framework. AKTUBHO pa3BUBaIUCh
u unbie OC u cpenst — Android, iOS.

Koreuno, pa6ora 100601 Teppu-
TOPHUANBHO PACIpPeleNIeHHON CeTn
HMPOTPaMMHO-AIIaPATHBIX CHCTEM
HEBO3MOJKHA 0e3 HaJTHIus CHCTEM
ympasienust. Ha prIHke cymiecTsy-
er 6OJIBII0E KOJUIECTBO MTOTOOHBIX
cucrem (HP OpenView, Microsoft
System Center, WanPulse 1 T. 11.), opu-
eHTHPOBAHHBIX Ha PabOTy C TeMHU UK
pabivMu OC U OIIMPAIONIUXCS Ha pas-
JIMYHBIE TPOTOKOJIBI CETEBOTO yIIPAB-
senust (IIpumep, SNMP). B mepedens
3aj1ad MOAOOHbIX CHCTEM BXOTUT 00e-
CIleYeHe aBTOMATHIECKOI YCTAaHOBKH
NIPHUJIOKEHM 1 OOHOBJICHHI CHCTEM
6€30IT1aCHOCTH, [EHTPATN30BAHHBIIN
c6op 1 06paboTKa MHBEHTAPUIAIMOH-
HOi nHGOPMANNHY, YIIPABIeHHE CIIe-
HMAIM3UPOBAHHBIMI BO3MOKHOCTAMI
OC (mampumep, B ceMelCTBe oTepa-
IUOHHBIX cucTeM Microsoft Windows
Embedded — ynpasnenue prrsrpamu
3AIUTHI OT 3aIMCH, KIIABUATY PHBIMH
ubTpamu u T. IL.).

[poLiecc MOCTereHHOro
HAKOTUIEHWSA KONVHECTBEHHBIX
V3MEHEHUI B PasHBIX
OTPACTIAX HEJI0BEYECKOT
TEATENILHOCTY CHENal
BO3MOXHBIM TIOSIBIEHVIE TAKOTO
dbeHomeHa, kaK «/HTepHeT
BellleVt». B HACTOsALIee BpeMs
5T0 He TIPOCTO KPacuBast
«dUrypa pevmy, HO 1 DeasHO
paboTarolias TeXHONOrMHeckas
cucTeMa.

Takum 06pa3oM, ONMCAHHBIE BbIIIIE
COOBITHS, CUCTEMBI U SIBJIEHUSI MOYKHO
TPE/ICTABUTH KaK [POLECC IIOCTEIeH
HOTO HAKOIUIEHUA KOJIMYEeCTBEHHBIX
H3MEHEHWI B Pa3HBIX OTPACIISIX JeJI0-
BeYeCKOU IeATeTbHOCTH, KOTOPBIE
MOC/IY)KUIM OCHOBOM [JIsI KOIIe-
CTBEHHOTO U3MEHEHMS U OSIBIEHUS
HoBOTO (peHOMeHa — «MHTepHeTa
Bemei». B ynpouiernoit popme man-
HOE MOHATHE MOYKHO OIIPENIeIUTh KaK
COBOKYIIHOCTb YCTPOMCTB, 06ben-
HeHHBIX OOIIUMUY IIPUHITATIAME 06Me-
Ha uHbOpMALHEi, 0OIINM ITOPATKOM
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U TIpaBUJIaAMH afIpecariiu 1 06paboTKn
YIPaBIISIONINX BO3AeHcTBIE. OnHON
u3 ocobenHocreil «IHTepHeTa Belen»
SIBJISIETCSL BO3MOYKHOCTD HACJIEMOBa-
HUsl paHee HAKOIIJIEHHO HHpOopMa-
U OT OTHOTHUIIHBIX YCTPOMCTB WU
0 MOpSIKe UX IIPUMEHEHUS B CXOKUX
ycnosusx. Ilpu aToMm BakHas poib
OTBOIUTCS BBIYUCIUTENbHBIM aJIro-
purMam (CTaTUCTUIECKUE aITOPUTMBI
B COBOKYITHOCTH C HEUPOHHBIMU CETSI-
MH), B 3aa9y KOTOPBIX BXOJHUT IOUCK
U HaKOTUIeHUe 3HATIUMOM HHPOpMa-
IIUHU O «CXOJKUX» YCIIOBMAX SKCILTyaTa-
IIMH YCTPOMCTB CUCTEMBI YITPABJIEHUS
00BeKTa JUISI TOCJIEAYIOIIETO e THpa-
skupoBanust. Takum o6pasom, «MnTep-
HeT Belleii» — He IIPOCTO Kpacupas
«(urypa pedn», HO U peasbHO pabo-
TAIOIAst TEXHOJIOTMYeCKask CUCTeMa.

ITPOBJIEMBI
PACITPEJEJIEHHBIX
CHCTEM ITPOMBIILIJIEHHOH
ABTOMATHU3ALINH
Bo3Bparmasice K TeMe CI0KHbIX pac-

[IpefleJIeHHBIX CHCTEM IIPOMBIIIIIEH-

HOIl aBTOMAaTHU3AIIHH, HeJIb3s He OTMe-

THTh HECKOJIBKO BaKHBIX TIPOOIIEM:

+ Hacrpoiika OKOHEIHOTO 060py-
IOBaHUsI, HAIIPUMep IIPU 3aMeHe
BBIIIEAIIIEr0 U3 CTPOS C IMOCIIe-
NYIOIel 3arpy3ko¥ Ha HOBOE
YCTPOWMCTBO CeTeBBIX HACTPOEK,
NpUMeHEeHHe K YCTPOUCTBY paHee
BBIPAa6OTAaHHBIX IPOrPaMMHBIX
YCTaHOBOK, IIPHYeM aBTOMaThde-
CKH, 6e3 UCIOJIb30BAHUS KBaJIU-
dumuposarnoro nepconaina (Plug
and Play).

+  Heo6x0muMOCTb YMEHBIIIATh CTOU-
MOCTbH MHCTAJUILPOBAHHOTO 060~
PYIOBaHUS [JIsl CHIDKEHUS 001IIe
CTOMMOCTH IIPOEKTA, IIPU COXPaHe-
HUW, KaK MAHIMYM, PaHee JIOCTHI-
HyTO# (DyHKINOHAIBHOCTH B yCITO-
BUSIX CTPEMUTEIBHOTO YBEJIMIeHNMs
KOJINYeCTBa TOUeK cOOpa TaHHBIX
U TOYEK IIPOMEKYTOTHOH 06paboT-
KU TaHHBIX.

+ TTockonbKy COBpeMeHHEIE OOBEK-
ThI YIIPABJICHUS] NMEIOT CIIOKHYIO
UHPPACTPYKTYPY, TAIEKO He BCer-
12 BO3MOYXHO HCIIOIb30BaHKeE IIPO-
CTBIX MaTeMaTUIeCKUX MOesel
o6bexTa min ero gacreit. [looromy
BOBHHIKAET HeOOXOIUMOCTD HCIIOJb-
30BAHSI CJIOKHBIX CTATUCTIIECKIX
MoJIeJieit, orepupoBanue GOJBIII-
MU MacCUBaMH JaHHBIX, 0Oecriede-
Hue yCJIOBUY IPUMEHEHNS IOy~
YEHHBIX YTOYHSIOIIUX MOJeaei
K 06BEKTaM aBTOMAaTU3alH.



Perrenue OMMCaHHBIX IpO6IeM
HE TOJBKO BO3MOXXHO, HO U MOXKET
OBITH BBIIIOJIHEHO C UCIIONb30BAHM-
eM BCero apceHaja HaKOIUIEHHBIX
K HACTOAIIEMY MOMEHTY PeIlleHu.

Bo-mepBBIX, HCIOJB30BaHME
«OGIAYHBIX BBITHCICHUI» — yI00-
HBI UHCTPYMEHT [JIst BEIOGOpa Jeii-
CTBUTEILHO HEOOXOAUMON MOJIeNIH
IIPeIOCTABIISIEMOTO CEPBHCA ¥ BBITIOJ-
HEHUsI OCHOBHOT'O 00'beMa BBIYHCIIe-
HUTl Ha «00J1aKe», C IMOCIeNyIOIIUM
[IPUMEHEHNEM IOy YeHHbIX yTOYHEH-
HBIX TAHHBIX K CeTH YIPaBIISIOUIUX
(a¢pdexTopHBIX) YCTPOIICTB 06BEKTA
yIIpaBIIeHMsI.

Bo-BTOPBIX, TOKaJbHbBIEC BHIYUACIH-
TeJIbHbIe CUCTEMBI 0ObEKTa yIIpaBJie-
HUSI MOTYT paboTaTh C yiKe IIpeiBapH-
TeNbHO 06pabOTaHHBIMU JaHHBIMU,
YTO CHIDKAeT TPeOOBAHMS K BBIYHC-
JIUTENBHBIM PECypCcaM U MOXKET CIIO-
cOo6CTBOBATH CYMMapHOMY POCTY
[IPOU3BOJHUTEILHOCTHU YIIPABJISIOIIEH
CHCTEMBI 3a CYeT SILIeJIOHUPOBAHNUS —
CJIOJKHBIE BBIYNCIICHUS IIPOU3BOMIAT-
CS1 C «CBIPBIMU» JTAHHBIMU B «06JI1aKe»
U [laJiee IepesaroTcst yoKe Ha JIOKaIb-
HYIO BBIYUC/IUTEIBHYIO CHCTEMY.

B-TpeThux, XpaHeHHe 0OCHOBHOTO
00beMa TaHHBIX B «06JIaKe» MOKHO
HCITONIB30BATh JIJIsI CHIDKEHUS U3Jep-
JKeK. BrpodueM, 9T0 He HCKIIOYaeT
XpaHeHue 1 06pabOTKY OIepaTHBHON
U KPUTUIECKH BOXHON HHDOpMann
Ha JIOKAJIBHBIX BBIYHCIUTEIbHBIX
YCTPOMCTBAX.

B-4geTBepTHIX, SIIEIOHUPOBAHKE
nporecca 06paboTku nHOOPMAIIH
U BBIPaGOTKH YIIPABJISIONIUX BO3TEH~
CTBHII [T03BOJISIET TOCTUYIb BHICOKUX
I[10KasareJeil Hale)KHOCTH IIPH OTKa3e
KaHaJIa CBSI3H B OT/EIbHBIX CETMEHTAX
pacIpenesIeHHO CeTH yIPaBIeHHS.

B-1sttbix, ucnonpzoBanue yHuMU-
[MPOBAHHBIX HHCTPYMEHTOB 0OMeHa
naaabiMu (OPC) obecrieunBaeT CBO-
601y BeIOOpA/3aMeHbI IIPOU3BOIUTEILS
TOTO WJIM MHOTO BHAA 000PYIOBAHNUS
[IPU COXPAaHEeHNUH OOIIHX IPUHIINIIOB
yIpaBJIeHHsI 00BEKTOM.

ObnavHble CEPBUCH, Ha3UpyIoLLIecs

Ha CTTONb30BaHWM aNATTTUBHBIX MaTeMaTVHeCKNX
MOpenet (B YaCTHOCTU CTATUCTUHECKWX), TIO3BOTISIOT
3aTIOMHUTL HEKOTOPHIE UCXOIHbBE (OTTPEeNEHHbIe
TTPOEKTOM) 6a30Bble YCTAaHOBKV U falee
TIOAJEPXVBATH UX B aBTOMATUHECKOM PEXUME,
VCTIONB3YST BCe PeCyPChl 00beKTa yTpaB/leHUst

BO BCEX MX B3aMMOCBA3SX.

U, HakoHell, 3HaYUTeNbHAsT yHUDH-
Karust pOpMBI IIPEICTABICHUS U XPa-
HeHUs JaHHBIX pelaer mpobiemy
HaCJIeJOBAHMS HACTPOEK U aJITOPUT-
MOB YIIPaBJIEHUS ]I OTHOTUIIHBIX
KOH(MUTypanuil He TOJTBKO B paMKax
OITHOTO 00BEKTa, HO U IIPU THPAKU-
POBaHMM aHAJIOTUYHOH IIPOTPAMMHO-
anapaTHON KOH(UTypaluu B JPYroM
MecTe U Ha IPyroM 00BeKTe.

Eme 6onbirero addexra Mox-
HO HOGUTHCS IPU PAa3HOCTOPOH-
HeM HCII0JIb30BAHNUNU IIPEUMYIIECTB
«O6JIAIHBIX BBIYUCIICHUI» U TIOCTPO-
eHHBIX Ha UX 0ase CepBUCOB:

+ Hcmonp3zoBaHne 06IaIHBIX CeP-
BHCOB II03BOJISIET CTPOUTH Mac-
mTabupyeMble CHCTEMBL, II0 Mepe
HeoOXOIUMOCTH [T03BOJISIIOIII e
BKJIFOUYATh B ceOst PyHKIUH, KOTO-
pble HEBO3MOXKHO (HJIH CJIOXKHO
C TOUKHU 3PEHNUST BHITUCIUTETBHBIX
PeCcypcoB) BBIIIOJIHUTE Ha CTOPO-
He JIOKQJIBHOI CUCTEMBI yIIpaBJie-
Hust. [IprMepoM MOXKET CIIY>KUTh
IOTIOJIHUTEIbHBIN CEPBUC, YTOU-
HSIOIIHI ONVCAHIE «MOJEIN 00b-
eKTa yTlpasieHus» Ha 6age Mojie-
JIefl CTATUCTUYeCKUX PacieTos n/
WA TOYHOTO yueTa (PU3HMIeCKUX
XapaKTepUCTUK 00bEKTa yIIpaBe-
HUs. Y TOYHEHHbIE XaPAKTePHCTH-
KU (HACTpOEYHbIe JaHHBIE) Iepe-
HAIOTCSI B CUCTEMY yIIPaBIIeHUs
KOHKPETHOTO CerMEHTa yIIpaBiIe-
HUSI I MOTYT CKOPPEKTHPOBAThH
ero rnosejieHue ist 60JIee TOTHO-
rO yeTa XapaKTepPUCTHUK BHEIITHei
¥ BHYTPEHHEN CpeJibl.

+ «TovHasg HacTpoiika» — Mexa-
HU3M BO3JCHCTBHS Ha CyIIECTBY -
IOl Me NH)KeHePHbIe CHCTEeMBI,
BBIPAKAIOIIUIICS B BbIaUe TAKUX
BO3JEHCTBUI Ha HHXKCHEPHBIE
cucTeMBl 00bEKTa, KOTOPble OHU
caMu He MOTYT cpOpMHUPOBATH
(rmo oTmenbHOCTH U He obamas
[IOTHOTO# nHGOPMALKU OT APY-
TUX CUCTEM).

+  MexaHU3M «HAC/IeOBAHMUS» PaHee
MOJy9eHHBIX U HaKOIJIEHHBIX
TaHHBIX [T03BOJISIET UCIIOJIb30BATh
YIIPOLIEHHbIE IIPOLIeyPBI 3aITy CKa
YIaJICHHBIX 00BEKTOB, 6e3 UCIIOJIb-
30BaHUs KBaTUQUIUPOBAHHOTO
06CITy>KUBAIOIIIETO IIePCOHAIA.

+ O6aunble CepBUCHL, 6a3upyIo-
L7ecst Ha MCIIOJIb30BAaHUU afall-
THBHBIX MATeMaTHIECKAX MOTIEIei
(B 9aCTHOCTH CTATUCTHYCCKHX),
[T03BOJISIOT 3alIOMHUTH HEKOTO-
pble ucxonHble (OnpeeleHHbIe

[IpoeKTOM) 6a30BbIe YCTAHOBKH
U Jajee nojiep>kKUBaTh UX B aBTO-
MaTUYIEeCKOM PeKUMe, UCIIONb3Ys
BCe PeCypChbl 0OBEKTA yIIPaBICHHS
BO BCEX X B3aMMOCBSI3SIX.

Hanwuwe TipotoTroB
YVHMBEPCAJIBHBIX CPef TiepenaUin
JIaHHbBIX, C OJIHOW CTOPOHHI,

W Ha/Muvie YCTPOMCTB, UMEloLINX
YHUOULIMPOBAHHBIN MHTEpdeiic,
C [pYrowvi, MOXET CTaTb
OTTIPaBHON TOUKOM

B KOMMUECTBEHHOM POCTe PhiHKa
CUCTEM aBTOMATV3ALINN.

OmnmcaHHOe BBIIIIe TIO3BOJISET C/ie-
JIaTh BBIBOJL O TOM, YTO B HACTOMIIIeE
BpeMs CO3TaHa TeXHOJIOTHYecKas
6a3a I TaabHeHIIero KauecTBeH-
HOTO Pa3BUTHS PACIpeIeIeHHBIX
cucreM ynpasieHus. CyIecTseH-
HBIM OTJINYUEM BHOBb CO3[jaBae-
MBIX CHCTEM MOJKET CTATh HMEHHO
WX «HHTEJUIEKTYaIbHOCTb», KOTOPas
paHee ObLIa He[OCTYITHA WIIH TIPHCYT-
CTBOBAJIA B MHHUIMAJIBHOI CTETeHN.
Terepb BO3MOKHOCTH «006TaIHBIX
BBIUUCIIEHUTD» TO3BOJISIIOT OCTABATH
BO3MOYXHOCTH MOIIHBIX BBITUCIN-
TeJbHBIX CPeJ HelmOCPeICTBeHHO
K 00bexTy ynpasieHus. Hanudme
Ke HpOTOTI/IHOB YHI/IBepCaIIbeIX
cpen mepenavyd NaHHBIX, C OAHOM
CTOPOHBI, U HaJIMIUe YCTPOIHCTB,
UMEIOIUX YHUPHUIIUPOBAHHBIT
nHTepdeiic, ¢ IPyroi, Moxer
CTaTh OTIPABHOM TOYKOH B KOJHU-
YeCTBEHHOM POCTe PBIHKA CHCTEM
aBToMarH3anuu. Tam, rae moKa Her
BO3MOKHOCTH HCIIOJIb30BaTh I0T0-
BBIE PELICHUS, €CTh BO3MOKHOCTh
HCIOJIb30BAHUS «UHTEJJIEKTYalb-
HBIX [UJII030B»/KOHBEPTEPOB AL
YHIUUKATUY OIPOLEccOB 00MeHa
DAHHBIMU, ITO [TO3BOJISIET PEIINTh
npobiemy yHEUpUKAIAN.

Bce 9T0 03BOJIUT KOMIAHUAM,
3aHUMAIOIIUMCS aBTOMATU3aIeH
00BEKTOB, COCPEJOTOUUTDHCS HMEH-
HO Ha CYTH IIpOIecca yIpaBIeHis
U Ka4eCTBEHHOTO OKa3aHHs yCIyT
aBTOMAaTU3aUN 0OBEKTOB — IPo-
MBIIIUICHHBIX [IPEAIPUSTUI, 3TAHHI,
KOTTEIP)KHBIX IIOCCJIKOB U I/IH}II/IBI/I]IY'
AJIbHBIX TOMOB. }

Takum 06pas3om, MOXBOMIS UTOT,
MOSKHO CKa3aTb, 4TO «OOJIadHH
[IPOrHO3» — OTO MPU3HAK XOPOIIei
noronnl. @
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