I'nasa 34

INPOI'PAMMHO-TEXHUYECKOE OBECIIEYEHHE
CUCTEM YIIPABJIEHUS CBS3bIO

34.1. OcHOBHBIE TPEGOBAHMS K MPOTPAMMHO-TEXHHYECKHM KOMILIEKCAM
CHCTEMBbI YNpaBJIeHUs!

ABTOMAaTH3UpPOBAHHBIE KOMIUIEKCHl OMNEPaTHUBHO-TEXHUYECKOTO YIIPABICHUS
(YHKIIMOHMPOBAHUEM CETEeH CBS3U JIIOOOTO YPOBHSI HEPAPXHH JOJDKHBI 00ECHEeYHTh
BBINIOJTHEHHUE CIIEAYIOMINX OCHOBHBIX (DYHKIHH: TOWCK, cOOp, 00paboTKa, aHAIu3,
XpaHeHHe, GOopMaTHpOBaHUE W OTOOpaKeHHE B HATIAAHON (popme mHPOpMamuu o
COCTOSIHUH OOBEKTOB YNPABICHUS, BBOJ-BBIBOJ, IE€peaadya-IprueM U 3alura HHPOp-
Manuy; orepaTuBHas HH(OopManus 00 N3MEHEHHH COCTOSHUS 0OBEKTOB YIPaBIICHHS
¥ BBIpa0OTKa PEIICHUH O Mepax BO3IACHCTBHS C NENbI0 HOPMAIM3ALUK X (QyHKIHO-
HUPOBAHUSA, Ilepeadya COOTBETCTBYIOUINX PACIOPSHKEHUH HCIIOTHUTEISIM U KOHTPOJIb
UCTIOJIHEHUSI.

B mepcrnektuBe cucTeMa YHpaBICHHS AOJDKHA OOEcreydBaTh aBTOMATHYECKYIO
aJIaNTaIMI0 CeTeH CBS3M K M3MEHSIOIUMCS YCIOBUSIM C LIENbI0 O€3yCIOBHOTO BBI-
MOJIHEHHMS 3a]a4 1o repeaadye uHpopMarmu. s BBINOJHEHHUS 3THUX (QYHKLUHA B CO-
CTaB MpOrpaMMHO-TeXHH4YecKuX KoMiulekcoB (IITK) moymkHBI BXOOUTH: yHpaBIsio-
M€ BBIYMCINTEIbHBIC KOMIUIEKCHI, PEAN3yIONINe ONpPEAeICHHBIN Habop MPHUKIIa-
HBIX 3a7a4 yIpaBJICHHs,; TEPMUHAIBI (OKOHEUHBIE YCTPOHCTBA), peatn3yroniiue QpyHk-
IIMM TIOJTOTOBKH, XPAaHCHMS, OTOOpa’keHWs, IpHeMa U Iepenadr MHGOpPMaIHd Mo
CEeTH NepeAayd JaHHBIX (JIOKATBHOH CETH); YCTPOWCTBA CONPSIKEHUS, Pealu3yoIine
(yHKIMM comnpspKeHMs 10 nHTepdeiicaM B pa3HBIX TOYKAaX CETeH YNpaBICHHS W BbI-
MOJHSAIOINE JIpyrue TexHojorndeckue onepanuu. Crpykrypa IITK momxna ObITh
MOJyJIbHOHM, oOecreuynBaroneii BO3MOXKHOCTh HApallUBaHUS W CO3JaHHSA Pa3HBIX
KOH(QUTypaluii B COOTBETCTBHM C MOTPEOHOCTSIMU CHUCTEMBI yrnpaBieHHs. B3aumo-
nerictBue pasHbix IITK gomkHO ocymiecTBIsATECA € MOMOIIBIO CTAHIAPTHBIX HHTEP-
(eiicoB, ompeAeIAIOUINX NEKTPUIECKHE, TPOLeypHbIe, HH)OPMAI[IOHHBIE U KOHCT-
PYKTHUBHBIE TpeOOBaHHUS.

porpammuoe obGecnedenue ([10) IITK momxHO TpencTaBiIsTh COBOKYIHOCTH
obmrero u cnenmaneHOro [10. O6mee [10 momkHO comep)kaTh ONEepPalMOHHBIE CUCTE-
MBI, CHCTEMBI YIIPaBJICHHUs BBIUYMCIMTEIBHBIMU HpoleccamMu, 0a30il JaHHBIX U o0ec-
NeynBaTh. (YHKIMOHUPOBAHNWE BBIYMCIUTEIBHBIX CPEJICTB CHCTEMBI YIpaBIICHHUS,
3aIIUTY HHPOPMAIMU OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA, TOTEPh M UCKAKEHUH MpH
XpaHEHHH, BBOJIE-BbIBOJIE, 00pabOTKe, BOSHUKHOBEHHH COOEB B CETSX YIPaBIICHUS U
BBIYUCITUTENBHBIX KoMmIulekcax. CrermansHoe 10 momkHO comepikaTh MaKeThl MPo-
rpaMM, pealm3ylomuX (YHKIUU IO YIPaBICHWIO KOH(HUrypamuel, ycTpaHEeHHEM
OTKAa30B, KAUeCTBOM, pacueTaMy C MOJB30BATEISAMH H JP.

CoctaB W cofepKaHHE MPOTPAMMHOM TOKYMEHTAI[MH JIOJDKHBI YAOBJIETBOPATH
TOCYJTapCTBEHHBIM U MEKAYHAPOIHBIM CTaHAAPTAM.
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34.2. OcobeHHOCTH TPEOOBAHMI K KOMILIeKCAaM YIPaBJIeHHUSA
CHCTEeMaMH BOEHHOI'0 Ha3HAYEHUS

PaccmoTrpeHHbIe HMXE TpeOOBaHUS IOJDKHBI OBITH HPHUCYIIM HH()OPMANHOHHBIM
TEXHOJIOTHSIM pean3alliy MPOLECCOB YNPABICHUsS B CUCTEMax BOGHHOIO Ha3Haye-
HHS, B TOM YHCJIEe UX MaTepHalIbHONH OCHOBE — KOMIUIEKCAaM M CPEACTBaM aBTOMATH-
sanuu ynpasnenus (KCAY) [51].

1. Eouncmeo, npeemcmeeHHOCMb U MEXHOI02UHECKAsl 63AUMOCEA3b BCEX dMANO0S
ynpasnenus. Bce monnepxuBaembie KCAY stamer, B Tom gucie u permaemsie KCAY
3a/a4u, JOJDKHBI OBITh YBS3aHBI MEKAY COOOW 00mIel MaeoJorneil X HCIOIbh30Ba-
HH, OOITHOCTBIO HCXOIHBIX JaHHBIX U CKBO3HOH ITOCIEA0BATENBHOCTHIO PEIICHHS.

2. Eounas ungopmayuonnas 6asza ons peanusayuu npoyeccos ynpaenenus. C 1e-
JBI0 COKPAIIEHUS TPYA03aTpaT IOJDKHOCTHBIX JIMII M JOCTOBEPHOCTH HH(OPMALUH
BCE 3aJlau¥l JIOJDKHBI pelIaThbcs Ha OCHOBE 00uiel mH(opMannoHHO# 0a3bl JaHHBIX,
OCHOBaHHOW Ha COBOKYITHOCTH Pa3JIMuyHON MH(OPMALMH, 3HAHUSIX, MOJCISAX H Ipe-
HeneHTax. DTUM 00ECIICUMBACTCS OJJTHOPA30BOC 3aBEICHHE U MpUoOpeTeHe HHPOP-
MalMi U e MHOT'OKpaTHOE HCIoJb30BaHME. [109TOMYy B KOHIENIMM OpraHU3aluu
uHpopmanuonHoi 6azel KCAY NomKHBI OBITh 3aI0KEHBI (DYHKIMS HHTEIPHPOBAH-
HOM 00paboTka 3HaHWii, 0a3a rpadMyeckuxX AaHHBIX U 0a3za JOKyMeHTOrpadudecKux
aBTOMATH3MPOBAaHHBIX HH()OPMAIMOHHBIX CHCTEM.

baza 3HaHWi NOKHA WIpaTh MHTETPUPYIOUIYIO pPOJIb, OOEcCIedrBas XpaHEHHUE
0000IIaOIEro OMBITa JIYYIINX CIEIMAINCTOB OPTaHOB YIIPABICHHS W ITO3BOJISIONIAS
HCIIOJIB30BaTh 3TH 3HAHUS B Mpolecce ynpasieHus. Kpome toro, ata ¢pyrknus KCAY
JOJDKHA HAaKaIUTMBAaTh HOBBIE CBEJCHUS, MPOU3BOIUTD OIEHKY 3TOH MH(OpManuu 1o
CPaBHEHHIO C yXXe XpaHs;IIeHcs U repeaaBarbh HHPOPMAIHMIO TOPKHOCTHBIM JIMIIAM B
yno00HO# (hopme. IMox uHTerprpoBanHOl 00padoTkoi 3Hanuii B KCAY monuma-
eTcsl KOMIUIEKCHAs peai3anys CIeAYIOMUX aBTOMAaTU3UPOBAaHHBIX IPOLIECCOB: MPH-
oOpeTeHre 3HaHUH — M3BJICYCHUE 3HAHUH , UX Hocieayouas Gopmanuzanus 1 mo-
MOJIHEHKE; BBISIBIICHHE MMOTEHINAIBLHO OIIMOOYHBIX (parMeHTOB 3HAHUW M MPOBEe-
HHE COOTBETCTBYIOIIEH KOPPEKIMH; aBTOMATH3MPOBAHHAS PECTPYKTypH3aLus, pa-
[IMOHAIM3AIMS, YTOUHEHUE 1 TTOTIOJTHEHUe 06a3 3HaHMI.

Baza rpaduueckux nmanapix KCAY momkHa MpencTaBisaTh co00W XpaHWIIHIIE WH-
TETPUPOBAHHBIX M KOJJIEKTHBHO MCHOJIB3YEMBIX IpaMIeCcKnX JaHHBIX (B TOM 4HCIIE
KapTorpaguyeckux).

st riOKOTO XpaHeHHe, MOUCKa 10 PAa3IMYHBIM KPUTEPUSIM, 0TOOpakeHus, (op-
MHPOBAHHS U PEJAKTHPOBAHUS HIIEKTPOHHBIX JOKYMEHTOB, a TAK)KE OPTaHU3ALUH HX
obmMeHa B koMIbIOTepHBIX ceTsXx KCAY nomkHa CTpOUTHCS Ha KOHIIETITUH JOKYMEH-
TO-Tpa)MueCKUX aBTOMATU3UPOBAHHBIX WH()OPMALMOHHBIX CHUCTEM, TO €CTh BKIIIO-
4yaTh 0a3y onucaHuit GopM JOKYMEHTOB (MOeNell TOKYMEHTORB), 6a3y TIOKyMEHTOB U
6a3y ¢opMHpPOBaHUS TOKYMEHTOB, YTO MO3BOJUT 3()(HEKTUBHO OCYIIECTBIATH (PyHK-
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IIUH TIOATOTOBKM JOKYMEHTOB W BBIAYM WX Ha pabodme MecTa JODKHOCTHBIX JIMIL, a
TakXKe pabOTHI C ApXUBOM TOKYMEHTOB.

3. Asmomamu3suposanHas N0O0epHCKa NPoyecco8 NPUHAMUS peuteHuli. ITOT BUJ
TOJICPKKU JIOJDKCH 00CCIIeYnBATh JODKHOCTHBIX JIMIl BAPUAHTAMHU PEIICHUMH, CpaB-
HCHHEM M OIICHKO¥M aJbTepHATHB, MOMOIIBIO TPU BBEIOOpE BapuaHTa perieHus. [1o-
stoMy B KCAY nomxHO OBITh pealin30BaHO KOMILICKCHPOBAHUE MOJCICH Pa3InYHBIX
TUNOB (Tpaduyeckux, aHATUTHYCCKUX, MIMUTAIIMOHHBIX, JIOTHKO-THHIBUCTUICCKUX H
JIp.), OXBATHIBAIOLIUX CUCTEMY BOCHHOTO Ha3HAUEHHUs HA HECKOJBbKUX YPOBHSX JeTa-
JU3alMA ¥ C YYETOM KOMIUICKCOB aCIEKTOB, OOBCIMHCHHBIX CIMHCTBOM IICJIH, HC-
XOIHBIX MaHHBIX W OOMIed METOJOJOTHel pelIeHrs 3a1ad YIpaBiICHUS B ITUHAMUKE
(hyHKIMOHUPOBAaHUS M HM3MEHEHHUS HCXOIHBIX JaHHBIX. [IpemmaraeMelii KOMILIEKC
MoJIeNieil TOJDKEH CITYyKUTh CPEICTBOM ITOATOTOBKH PEIICHUH NOKHOCTHBIMH JTHIIA-
MH OpraHOB YIIPaBICHUS HAa OCHOBE MPEIOCTAaBICHHS OOOCHOBAaHHBIX BapHAHTOB.
B cucreme ympaBneHHs BOGHHOTO Ha3HAUCHHS BOJICBOW aKT MPHHATHUS PEUICHUS —
MpeporaTuBa COOTBETCTBYIOIETO JOKHOCTHOTO JIMIIA.

4. Omkpoimocme u adanmupyemocmv KCAY. Dt TpeOOBaHUS BBIPAKAIOTCS B
obecrieueHnH BO3MOXKHOCTH rHOKoro pacmupenus pynkiuuid KCAY 3a cuet nojkiro-
YCHUSI HOBBIX W HM3MEHEHHS CYIICCTBYIOIIUX MPOTPAMMHBIX, HH()OPMAIMOHHBIX U
TEXHUUYECKUX CPEJCTB U B BO3MOXKHOCTH aJlallTallid U CaMOOOYyUEHHUsI CUCTEMBI MPHU
HW3MEHEHUU 00CTAHOBKH U OPTaHU3AIIMOHHON CTPYKTYPHI YIIPABICHHUS.

5. Pacwuupennbiii, napanienvhvliil U KOLLEKMUGHBIN XaApakmep pabomvl OOIHCHO-
cmueix auy Pabota noymkHOCTHBIX nuIl ¢ ucnonb3oBaHueM KCAY nomkHa 6azupo-
BaThCSI HA METOJIOJIOTHH KOMIUIEKCHOH pa3pabOTKH, TO €CTh IPH TECHOM B3aUMOJICH-
CTBHH JOJDKHOCTHBIX JIMI[ OPTaHOB YIIPABIICHHSI, HO C pa3IelICHHEM IIPOILECCOB TPH-
HATHS PEIICHUHA JOKHOCTHRIMY JIUIIAMU KaK Ha YPOBHE aJITOPUTMOB, TaK U Ha YPOB-
He pabounx MecT.

6. Iloooepoicka pabomer no npeyedenmam.  Pa3nuune B ypOBHE 3HAHHU M yMe-
HHUH Pa3HBIX JOJKHOCTHBIX JIUII JOJDKHO KOMIICHCHPOBAThCs (huKcaiiel B 6a3e 3Ha-
HUW MMEBIIMX MECTO MPEIEJCHTOB MPHU BBIMOJHEHUU TPOIleccoB ympasieHwus. [1o-
atomy KCAY n0/mKkHBI pealin30BbIBaTh MEXaHM3MbI (POPMHPOBaHHs BapUAHTOB pe-
LIEHUH Ha OCHOBE MPELE/ICHTOB.

7. Peanuzayusi pasiuuusix pexicumos pabomsl u 83aumooeticmsue 00IAHCHOCHHbIX
auy u KCAY. B 0CHOBHOM JOIDKHO OBITh 00€CIIeueHO J1Ba pekuMa padOTHI: aBTOMa-
TUYECKUH, IPU KOTOPOM pe3ynbTaTsl popmupyrorcs komnoneHTaMu KCAY 0e3 yua-
CTHS JOJDKHOCTHBIX JIUII, U aBTOMATH3HPOBAaHHBIN, KOT/Ia BAPUAHTHI PEIICHUN H J0-
KYMEHTBI CO3/1al0TCs JOJDKHOCTHBIM JIMIIOM B mpolecce B3aumozeiicteus ¢ KCAY.
IIpu 3TOM JOKHO 00ECTIeYBAThCS THOKOE MEPEKITI0YCHUE Ha JIF0OO0TO TOJIB30BaTENs
B COOTBETCTBUU C €Tr0 KBaTM(UKAIMEH, CIOKHUBIICHCS CUTyallMed U YCIOBUSMHU pa-
OOTHI.

8. Iloooepoicka hyHKYUIL a8MOMAMUUPOBAHHO20 OOKYMEHMO0bOpoma ¢ peaiusa-
yuel nOCIe008aMENbHOCMU CO30AHUSL OOKYMEHMO08 OM NIAHUPYIOWUX K OUPEKMUE-
HbIM U Odnee K omyemHo-uHgopmayuonusim. Ha sKpaHe aBTOMaTH3UPOBAHHBIX pa-
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60unx mect (APM) nOMmKHOCTHBIX JIMIT OTOOpaXkaeTcsl clieHapwii paboThI C co3/1aBae-
MBIM JOKyMeHTOM. Kak TONbkO 3aBepiinTcs pa3paboTka HEKOTOPOTO MTOKYMEHTA,
MPOUCXOUT aBTOMAaTHUYECKasl MEePEechlUIKa ero WM M3BEUICHHE O €ro TOTOBHOCTH Ha
APM jpyroro AOKHOCTHOTO JIMIIA, 3aWHTEPECOBAHHOTO B JIAHHOM JIOKYMEHTE.
KCAY otciexuBaeT COCTOSIHHE TOTOBHOCTH JAOKYMEHTa M, €CIIM €ro pa3paboTka He
3aBeplIeHa B 3aJJaHHOE BpeMsi, IpeayIpexaaeT 00 3TOM COOTBETCTBYIOIIEE JOJDKHO-
CTHOE JIUIIO.

9. Ilodoepaicka 803MOdCHOCMEN NPEOCMABIEHUS U MAHUNYIUPOBAHUS  63AUMO-
CA3AHHBIMU  OAHHBLIMU (OOKYMEHMAMU) 6 MeKCmosol, mabiuyHou, epaguyeckou
ayouo- u eudeo- ¢opme u QyHKyuil nepexooa om 00HOU Gopmul K Opyeou. Takoe
MPE/ICTABICHUE a/IEKBATHO MOJEISM MBILUICHUS JODKHOCTHBIX JIUI] OPTAaHOB YIIPaB-

JICHUS.

10. Obpabomxka nenonnoti u npomugopeuusou ungopmayuu. Ilpornecc TPUHATHSA
pELICHUH B CHCTEMaX BOCHHOT'0 Ha3HAUCHHMS OCYIIECTBIISICTCS B YCIOBHUSX allPHOPHOH
HEOTPECICHHOCTH, B KOTOPBIX JaHHBIC W 3HAHUS SBILIFOTCS HEIOJIHBIMH, HEHaIeXK-
HBIMH ¥ TIpUOMMKEeHHBIMH. [losTOMy monmmepskka oOpaboTkm Takoil mHpopmarmun
SIBIIIETCS aKTyalibHOU mpu peanmzarmu KCAY.

11. Obecneuenue docmosepnocmu ungopmayuy.  ITO 3HAYUT, YTO 0OPadATHI-
BaeMasi MH(GOpMaIHs He JOJDKHA MMETh CKPBITBIX OINMOOK Kak CIy4alHBIX, TaK U
HamepeHHbIX. B KCAY nomkHBI OBITH IIPEAYCMOTPEHBI CPENCTBA KOMILIEKCHOTO U
JIOKJILHOTO KOHTPOJISL ¥ BOCCTAHOBJICHUSI IOCTOBEPHOCTH Ha BCEX dTarax 00paboTku
JIAHHBIX, OOHApPY)KEHUS TPOTHBOPEUYHH B 3HAHUSX M ONPEACICHUS UX UCTOYHHKOB M
NPUYUH, BBIIOJHEHNS KOPPEKTUPOBKHM XPaHWIHMINA WH(YOPMAIMU Ul YCTPAHCHHS
MIPOTUBOPEUHH.

12. Obecneuenue capanmuposanno2o epemenu Qopmuposanus 6apuanmos peuie-
Hutl u npeockaszyemocmu nogederuss KCAY. 1o tpeboBaHne oOecmeunBaeT rapaHTHH
TOTO, 4TO Kaxkaas BeimonHseMas B KCAY 3amaua OyzneT 3aBepiieHa B CTPOIOM COOT-
BETCTBUMU C 3aJlaHHBIMH BpeMEHHBbIMU orpaHuyeHusMHU. s storo KCAY nomxHb
HCIIOJIB30BaTh Pa3IMYHbIe KPUTEPUH TOMYCTUMOCTH BApHAHTOB PEIICHHUH, yUUTHIBATh
TEKyIllee COCTOSHHUE IpoIlecca yIpaBieHus, 001aaaTh BOZMOKHOCTBIO OIICHKH Bpe-
MEHH, TpeOyeMOoro Ha BBIOJIHEHHE Pa3IMYHBIX MojeieH (Impoueayp, anropuTMOB U

T.IL).
13. Ioooepoicka cpedcms obyuenus OdoaxcHocmuvix auy pabome ¢ KCAY u co-
APOBOINCOCHUSL UX PABOMbL. IMporecc 00yueHUsT JODKEH BECTHCh HE TOJBKO Ha

npenBaputenbHoil craguu BHeapenus KCAY u 3HakoMcTBa ¢ €€ BO3MOXHOCTSIMHU, HO
W Ha TPOTSHKCHHUU Beero xm3HeHHoro nukia KCAY, mocTossHHO moaiep kuBast Heo0-
XOJIMMBIM YPOBEHb 3HAHUHN W HABBIKOB JOJDKHOCTHBIX JIML] OPraHOB ynpasieHus. s
atoro B KCAY nomkHBI OBITH peali30BaHbl CICIAATBHBIC CPEICTBA O0YUCHHS M CO-
TIPOBOXKICHUS paOOTHI, BRITIOTHSIOMUE (DYHKINH CIeKCHHS 32 PabOTOH JOIKHOCTHO-
To JUIa, OKa3aHWs MOMOIIM MPH OOHAPYXKEHHH OIMMOOYHBIX M HEpaIMOHAIBHBIX
JIEHCTBUH U peAoCcTaBIeHU 00yJaromei HH(pOopMaIim.
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14. Obecneuenue 3awumot ungopmayuu. ITO TpeOOBAHHE SABISIETCS BAKHEHIITUM
st KCAY u HampasieHo Ha obecriedueHre He0OXO0AUMOTO YPOBHS 3alIUThl HHPOP-
Manuu 1 HHOOPMAUOHHBIX mpotieccoB. OHO MTOHKHO Peatn30BBIBATHCS ITyTEM MPH-
MEHEHHs] MHOTOAacIIeKTHOW MHOTOypoBHEBOH mojcucreMsl 3ammtel KCAY, obecre-
YMBAIOIIEH BHITIOJIHEHNE (YHKIMHA OOHAapyXEHUsl HapylUUTeNed, HAeHTHU(UKaIN
NOJIb30BaTeNel, pasrpannueHus gocryna Kk pecypcam KCAY, koHTpoist U BoccTa-
HOBJICHHS LEJIOCTHOCTH MH(OPMAIIIOHHBIX MAacCHUBOB, KPUNTOTpaUUECKOTO 3aKpbl-
TUSI UTHOPMAIIMU , CTUPAHHSI OCTATOYHOM MH(POPMAIIMH, BEJJCHUS PETUCTPALIIOHHOTO
JKypHaJla JOCTYIIa K pecypcaM CHCTEMBbI, KOHTPOJIS (YHKIIMOHUPOBAHUS CPEACTB 3a-
IIUTHI.

34.3. TunoBasi CTPyKTypa NPOrpaMMHO-TEXHUYECKOT0
KOMILIEKCA YPABJIEHUS CETMH CBSI3H

TunoBol CTPYKTypodl IPOrpaMMHO-TEXHMYECKOIO KOMIUIEKCA YIIPAaBJICHUS ce-
TAMH CBSI3U MOJKHO CUHTATh KOMIUIEKC, TOCTPOCHHBIH MO pexoMeHparusm MCD —
ato ctpykTypa TMN (pexomennarus M3010), Brimrouaroiasi cieayone OCHOBHbIE
¢yHkuroHanbpHble OnokH (puc.34.1):

YIPaBJISIONIME WM OIepallMOHHBbIE CHCTEMBbI, 00pa-OaThIBaroniue WH(popManuio
NpU pealu3aluyl Pa3IuYHbIX (YHKIHMH YIpaBiIeHHS CEThIO M YCIyraMH, BeIylIHe
0a3bI JAHHBIX U YNI-PaBJICHUE BHIYUCIUTEIEHBIMY IIPOLIECCAMH;

anemenTHl cetd (OC), BKIIOYaronme 000pyAoBaHUE CETH (CUCTEMBI Iepeaadn U
MX OCHOBHBIC YacTH), BCIIOMOTaTeNIbHOE 000pyJOBaHKE (TEHEPATOPHOE, HIEKTPOIIH-
TaHMA U Jp.), TOAJTEKalHe KOHTPOJIO W YNPABICHUIO CO BCTPOCHHBIMM JAaTYNKaMHU
MH(OpPMALK O CBOEM COCTOSHHH,

MeIuaToOpel — mpeodpa- Vpasmsomas
3yIOIIME  YCTPOWCTBA IS cucrema
COTJIaCOBaHUS MH(MOPMAIIIH;
paboune craniuu (PC), X, F. Qs
obecreunBarOnIye  B3aMMO-
JIEHCTBUE CHCTEMBI YIIpaBJie- npyrae X Cere Hepep)ll;:n AP El pe
HUS C aBTOMAaTH3UPOBaHHBI- TMN NOKANBHAS CETh -
MU pabOYNMHU MECTaMH; ] ]
CeTh Tepelavyd JaHHBIX )
WK JIOKalbHas CeTh, 00ec- Qs Qx F
MCYMBAIOIIAE B3aUMOJCHCT- Qs g Memarop £ IPC J
BHE pa3IMYHBIX 3JICMECHTOB *
CETH C YNPaBJIAIOIIEN CUCTe- T T 40x
MOM; M M
Q-amanreper  (QA) - QA 3C| |9C QA
YCTpOHCTBa, o0Oecre4nBaro-
e MOAKIIOYEHUE 3JIEMEH- Puc. 34.1
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TOB CETH C HECTaHJAPTHBIMHU HHTEp(elcamMH.

U3 Bcex mepeyrciIeHHBIX OJI0KOB MEIHATOPBI HE SABISIOTCS 00A3aTeIbHBIM KOM-
HOHEHTOM, TaK KaK MX ()YHKIUH MOTYT BBITIONHATHCS HEMOCPEICTBEHHO B 3JIEMEHTaX
cetn (3C) u Q-amantepax. CeTh Nepeayn NaHHBIX MPEICTABIACT COOOH CETh C KOM-
MyTanuei NakeToB.

B3aumopeiicTBue OT/HENBHBIX OJOKOB OCYIIECTBISIETCS C MOMOIIBIO CTaHIAPT-
HBIX MHTEP(EHCOB CeAyIomUX KiIaccoB: Qy— Ui MOJKIIOYEHUs] NEepPEYHCICHHBIX
OJIOKOB yepe3 JIOKAIbHYIO ceTh; Q3 — JUIsl NOAKIIOUEHHS Yepe3 CeTh Mepeiauu JaH-
HbIX; F — s noaximouenus paboymx craHIMA: X — JUId B3aMMOJCHUCTBHS aHAIOTHY-
HBIX ceTel (TMN) npyrux omepaTropos.

WuaTepdeiicet TMN mpencTaBisioT cO00# oIpeneseHHbI HaOop HPOTOKOJIOB,
nporenyp, (opMaToB COOOIMIEHUI, HCIONB3YEeMBIX U1 Tepenadn WHPOpPManuu
YIPABJICHUSL.

KoHkpeTHBIH (u3nyeckuii cocTaB M KOHGUTYpays NpOrpaMMHO-TEXHHIECKOTO
KOMIUIEKCA YCTPOMCTB YIIPABJICHUS PA3HBIX YPOBHEHW MEPAPXUM U HA3HAYCHMs OIpe-
JeTsieTcsl 3aJjadyaMu, pelIaeMbIME Ha JTaHHOM YPOBHE HMEpapXud M OCOOCHHOCTSIMU
00BEKTOB YIIPABICHHUS.

Ynpapnsdroniye CUCTEMbI pa3HbIX CETe OIHOr0 YpOBHSA MEpPapXHUH B Ipeaenax
oOmielf 30HBI JOJKHBI OBITH pEaTM30BaHBl HAa OCHOBE EIUHBIX MPOTPaMMHO-
TCXHUYCCKUX CPEACTB. B3aHMOHeﬁCTBHC MPpOTPpaMMHO-TEXHUYCCKHUX KOMILICKCOB
Pa3IMYHBIX YPOBHEH yNpaBlCHUs B HpeneiiaX CHCTEMBbl YIPaBJICHHS OIHOTO Ollepa-
TOpa OCYLIECTBIACTCS Yepes CeTh NepeNadr JaHHBIX o HHTepdeiicy knacca Q. LieH-
TPBI YIpAaBJICHHS CETEeH pasHBIX ONEPAaTOPOB B3aHMMOACHCTBYIOT MEXHy CO0OH 110
CeTsIM Iepe/iaull AaHHBIX, HCIIONb3ysl HHTepdeiich! kiaccoB Qs, X.

Crenyer uMeTh B BHAY, 4To cTpyktypa TMN, mporpaMmHoe obecrieueHue no-
CTOSIHHO COBEPILICHCTBYIOTCS. W JONOJHSIOTCS HOBBIMH peKkoMeHmarmsamu MCD
[10,40,41,49,50,52].

34.4. Komnuekc cpeAcTB aBTOMAaTU3MPOBAHHOT O
yHpaBJeHUsl CeTSIMH CBSI3H

KCAY CC npeagnazHaueH [1jsl HOCTOSIHHOIO aBTOMAaTHUYE€CKOIO MOHUTOPHUHIA OC-
HOBHBIX T€XHOJIOTHYECKHX MAapaMeTPOB MEPBUYHBIX U BTOPUYHBIX CETEHl CBA3HM U HX
COCTaBHBIX IEMEHTOB. DTa CUCTEMA HaXOJAUT NPUMEHEHUE HA OTJEIIbHBIX SIEMEHTaX
TCC, x0T He B IOJHOIT Mepe COOTBETCTBYET TPEOOBAHUSIM U TUIIOBOM CTPYKTYpe.

OcnoBHble Bo3MoxkHOCTU KCAY CC: kpyriaocyToOuHbI aBTOMAaTU4ECKUH MOHU-
TOPUHT COCTOSHUSI TPAKTOB M KaHAJIOB IE€pPeladyd aHAIOTOBBIX M IM(POBBIX CHCTEM
Tepeaayn JTIOOBIX POJOB CBA3M C PETHCTpalleil pe3ybTaToB B 6a3ax JaHHBIX U OTO-
OpakeHHEM Ha DKpaHax NepcoHaTbHBIX DBM; omnpenenenre B Macimrade peasbHOTO
BPEMEHM NOBPEXKACHUN, aBapUil U HENOIYCTUMBIX OTKJIOHEHUN IIapaMeTpOB 3JIEMEH-
TOB CETH CBS3M, TPAKTOB M KaHAJOB Iepead, HeMeJICHHAs CUTHAIH3anusI 00 3ToM;
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MPOTHO3MPOBAaHUE PA3BUTHS CHTyallMii B NMEPBUYHBIX W BTOPHUYHBIX CETSX CBSI3H U
BBIPA0OTKA PEKOMEHJANMI 10 YNPaBICHUIO; AWCTAHIMOHHOE YIPABICHUE MapIupy-
TH3aIUEH KaHAJIOB, COCTABICHHUE 00X0/0B; ONEPATHBHOE BMENIATENBCTBO B ICHCTBH
CITy’k0 dKCIUTyaTal[MH BCEX IIEMEHTOB CeTH cBsizu [53].

Kpome Toro, nmeercst BO3SMOKHOCTh aBTOMaTH4YECKOTO OTOOpaKEeHHUsI 00CTAaHOBKH
1o cBsA3u ¢ 3kpaHa [IDBM Ha HacTeHHOM 3KpaHe ¢ IPUMEHEHUEM TUIIOBOTO MPOEK-
IIHOHHOTO 000pPY/I0BaHHS.

[MpuHnune! ocymectBieHus KoHKpeTHbIX yHkumit KCAY CC:

1. KoHTposb KauecTBa CBS3U MPOU3BOAUTCS HA OCHOBE M3MEPEHUS U OLIEHKU OCHOB-
HBIX 31eKkTpudeckux mapamerpoB kaHamoB TU ACII u LICII mo0six pomoB CBS3U
(mposoxmubx, PPJI, TPJI, KB, YKB, cniyTHUKOBBIX JINHUI)

2. KoHTpOsb COCTOSIHUS CBSI3M MIPOM3BOAMTCSI HA OCHOBE JATYNKOB aBAPHUHU, BCTPOCH-
HBIX B OKOHEYHYIO ammapaTypy Joooro Buna snexrpocssau (TY, 11, TJI® u gp.).

3. JlaHHBIC O COCTOSTHHM CHCTEM Mepeladdl B IIEIOM, TPYNIIOBEIX TPAKTOB M KaHAIOB
nepeAayn, a TaKKe alnaparypsl y3JI0B CBS3M IOCTYHAOT B CHCTEMY KOHTPOJSA OT
COOTBETCTBYIOILINX YCTPONCTB cucTeM mnepeaad (APY, mocTaHIIMOHHOTO U y4acTKO-
BOTO TEJIEKOHTPOJIS, CUCTEMBI (DYHKIIMOHAJIBHOTO KOHTPOJIS alnapaTypsl U 1p.).

Komruiekc cocTouT M3 aBTOMaTH3UPOBaHHBIX pabounx mecT (APM) B paznuyHoii
KOMIUIEKTAllUU JUIsI ITyHKTOB ONEPAaTHUBHOTO M TEXHOJOTHYECKOTO YIPABICHUS pas-
HBIX YPOBHEW CTallMOHAPHBIX U TOJIEBBIX CeTel CBS3M, a TaKXKe UX JJIEMEHTOB (30H,
Y3JI0B, JINHUH CBS3N).

Kaxnoe n3 APM BbINodHAET cBOM (YHKIMH KaK CaMOCTOSITENBHO, TaK U COBME-
CTHO IIPH OpTraHM3aLUH JIOKAJIBFHOM CETH YIPaBICHUS WM CETH OOMEHa JaHHBIMH.

ABTOMATH3MpOBaHHOE pabodee MecTo TexHoJormdeckoe (APM-T) Bkimrogaer: nBa
nepcoHaibHbiX Kommbiotepa (1K) Tuna Pentium; anamusarop xaunanoB TU (MHOro-
KaHAJIBGHBIN); COTJIACYIOIIUE TUIATHI s moAKIoYeHus K [I9BM 00beKTOB KOHTpOIIS
U U3MEPEHHUS; aKeT IPOrPpaMMHOTO obecrieueHHs.

APM-T wucnonb3yeTcsi, Kak MpPaBUIIO, JIJIsI TEXHOJIOTHMYECKOTO YIPAaBIEHUS Mep-
BUYHOHM CEThI0O M pa3BepTHIBACTCS B IIEHTPE KAaHAIOOOpPa30BaHWSA Y3JIOB CBS3U C
(DyHKIMAMU: TIOCTOSTHHOTO aBTOMATHYECKOTO (110 IUKIIY) KOHTPOJS OCHOBHBIX Iapa-
METPOB JIEHCTBYIOIINX M PE3EePBHBIX KAHAJIOB MEepefayd, HOPM 3arpy3Kd KaHAJIOB U
TPaKTOB, COCTOSTHUS JINHEHHBIX M TPYHIIIOBBIX TPAKTOB, OKOHEYHOW ammaparypsl, co-
eIMHNUTENBHBIX JIMHAHK (0 100 00BhEKTOB) C aBTOMATHYECKUM JOKYMEHTHPOBAHUEM U
0TOOpaKEHHEM OOCTaHOBKH II0 CBS3M; IMOCTOSHHOTO KOHTPOJISI COCTOSIHHS 10 160
KaHaJIOB 3JIEKTPOCBSI3M Ha ypoBHe okoHe4uHoH ammapatypst TY, I1J], TJI® u ap. no
CHTHAJIaM OT BCTPOCHHBIX JaTYMKOB; BHIOOPOYHBIH KOHTPOJIb C YUAaCTHEM JEKYPHOTO
oreparopa IKCIUTyaTallMOHHBIX NapaMeTPOB KaHAJIOB, COCTOSIHHMSA CETU CBSI3U U €€
3JIEMEHTOB.

ABTOMaTH3MpOBaHHOE pabodee Mecto (APM-O) s onepaTHBHOTO YIIPaBICHHS
komriekTyetcs ogauM [1K u cormacyronmmmu muaramu. OHE MOTYT IPUMEHATHCS Ha
nyHkTax ynpasieHus cBsaspio (ITYC), 3omamu cBszu (I1Y3C), nuamsMu nepemadn
(ITYJI) u obGecnieunBarOT PYHKIMH: BU3YAIBHOTO KOHTPOJISI 32 COCTOSTHUEM CETH CBSI-
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3M U €€ 3JIEMEHTOB II0 AaTYMKaM OT CUCTEMbI ()YHKIIMOHAILHOTO KOHTPOJIS JINHEHHO-
ro, TPYIIIOBOTO TPAKTOB W aNNaparypsl MO ABYM KPUTEpPHSM — HOpMa/aBapusi, HC-
[PaBHO/HEUCTIPABHO, CBSI3b €CTh/ CBS3M HET; BU3YaJbHOTO KOHTPOJISL COCTOSIHHS Ka-
HaJIOB MepeAayd U KaHAJIOB 3JIEKTPOCBA3U IO M3MEPEHHBIM NapaMeTpaM, MOIydeH-
HbIM 0T APM-T; 1o HeoOXOJMMOCTH OIEPaTHBHOTO BMELIATENbCTBA B JCHCTBHS
CITy’K0 IKCIUTyaTallUK 3JIEMEHTOB CETH; OTOOpakKeHHs M JTOKYMEHTHPOBaHUs 00cTa-
HOBKH IO CBSI3H.

AsTtoMaTH3upoBaHHOe pabouce Mecto (APM-OT) mist omepaTWBHO-TEXHUYEC-
KOTO YIpaBJIeHUs KOMIUIeKTyeTcst oqHuM uin 1ByMs [IK ¢ cormacyrommmu mnatamu.
OHE MOTYT IPUMEHSTHCS Ha MMyHKTaX ympasieHus y3inamu css3u (IIYYC) u obecrie-
YUBAIOT CJIEAYIOIIHE OCHOBHBIC (DYHKIMH: IIOCTOSHHOTO MOHHTOPHHIA COCTOSHHS
CBSI3M ITyTEM aBTOMATHYECKOW PETHCTpanuy, JOKyMEHTUPOBAHUS M OTOOpPaKEHHS
CHTHAJIOB aBapHH KAHAJIOB JIEKTPOCBSI3M OT BCTPOEHHBIX B OKOHEUHYIO alIapaTypy
JaTYNKOB, OT JAaTYMKOB KaHAJOB CBS3HM NPHUBWICTHPOBAHHBIX a0OHEHTOB W Jp.; TO-
CTOSIHHOTO U MEPUOIUYECKOTro (110 BBIOOPY JODKHOCTHOTO JIMIA) KOHTPOJIS DIEKTPH-
YEeCKHUX MapaMeTpoB KaHAJIOB MepeJad, COCTOSHUS JUHEHHBIX, TPYNIOBBIX TPAKTOB
U anmapaTypsl CUCTeM Iepefayd, KOHTPOJS 3a ICHCTBUSAMH IEpCOHAaa 3JIEMEHTOB
(LIeHTpOB) y37la CBSI3W M CHUCTEM Iepeladyd IpU MPOBEJACHUU Ha KaHalax, JUHUAX U
CETSIX CBSI3M PErYJIMPOBOYHBIX U BOCCTAHOBHUTENIBLHBIX PA0OT; MOCTOSHHOTO KOHTPOJIS
Han0oJiee BaXKHBIX B ONIEPATUBHOM OTHOIICHUHU KaHAJIOB AJIEKTPOCBSI3H.

B cocraB APM-T BXOOUT OTEUECTBEHHBIA CEepTU(HUIMPOBAHHBIN aHATH3aTOP Ka-
HanmoB TY tuma THA-5, xotopsrnii npu conpspkeHnn ¢ [IK obecnieunBaet aBromMaru-
YEeCKOEC M3MEPEHHE M OLIEHKY Ha COOTBETCTBHE YCTAaHOBJICHHBIM HOpPMaM OOJIBIIOTO
nepeyHs aekrpuueckux napamerpoB kaHana TU ACII wiu LCII. CnenuansHoe npo-
rpaMMHOE OOecIedeHne MO3BOJISIET OCYIIECTBISTE MO BEIOOPY omneparopa KOHTPOIb
pa3nMyHOro 00BhEMa IMEKTPUIECKHX napameTpoB. Tak, B kaHanax TY, ncronbp3yemMbix
Juist TeneoHHON CBsI3U (OTKPBITOM M 3aCEKpeYeHHOW) M opraHu3auuy kanano TT,
M3MEPSAIOTCS MapaMeTphl: OCTATOYHOE 3aTyXaHHEM M €r0 YacTOTHAs XapaKTepUCTHKA,
YpOBeHb (HAIPsKEHUE) B3BEIIEHHOTO (TICO(QOMETPHUYECKOT0) M HEB3BEIICHHOTO IIIY-
Ma, 3aIIUIIEHHOCTh OT BHATHBIX NMEPEXOIHBIX BIUSHUNA MEXIy pa3HbIMU HalpaBiie-
HUSIMH Tiepenaun kaHana. [Ipu HeoOXoauMocTn B 00beM HM3MEpsIeMbIX MapaMeTpoB
MOTYT BKJIIOYAThCS JIOTIOJHHUTENbHBIE TapaMeTpbl: AUX, OTKIOHEHHWE TIpyNIoBOTO
BPEMEHH TPOXO’KACHHS, H3MEHEHNE YacTOTHI IIEPEaBaeMoro CUrHaia, KodhQUIueHT
HEJIMHEHHBIX NCKaKeHUH (KO3(QQHIIMEHT TapMOHMK) WIM aMIUIUTyIHAs XapaKTepH-
CTHKa KaHaja, ApoxxaHue (a3sl wim ammnTyasl B kanane TY ICII, uncio ummysbc-
HBIX [TIOMEX U IPephIBaHUN U Jp.

JUis [UCTaHIIMOHHOTO YIPABICHUS MPOLECCAMU U3MEPEHUS MapaMeTPOB KaHAJIOB,
TPAKTOB M HEOOXOJMMBIMH KOMMYTALUSAMH IIPH ONEPaTUBHOM M3MEHEHHUH KOHQUTY-
paruy CeTH WM MapIIpyTOB OTIENbHBIX KaHajoB cBs3M B coctaBe KCAY CC wuc-
MOJIB3YIOTCSl BCIIOMOTATeIbHbIE MepruepruifHple YCTPOWCTBA (KOMMYTATOPHI KaHAJIOB
U TPaAKTOB, MPEOOPA3YIOIINE M COTIACYIOINE YCTPOWCTBA M Jp.), KOTOPHIE YCTaHaB-
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JIMBAIOTCA Ha pas3IMYHbBIX 3JIEMCHTAX CCTU CBA3W W YHPABIIAIOTCA JUCTAHIIMOHHO OT
APM.

34.5. Texun4eckne cpeAcTBa aBTOMATH3HPOBAHHOIO
ynpaBjeHusi JHHUSMH Nepeaayn

[MynkT ynpasienust nuauet (ITYJI) BkiodaeT cremyroliee OCHOBHOE 000py10Ba-
HHE: YNPaBISIOMUI BeruucauTeNbHbI komiuieke (YBK), nBa aBromMarn3upoBaHHbBIX
pabounx Mecra (HayaJbHUKA JIMHUM U JIEKYPHOTO I10 JIMHHUHM), anmaparypa TeJeKOH-
tponsa nuani cBs3u (ATKIIC), ammapaTypa mepenadn JaHHBIX M CIYXKEOHOU CBS3H,
CpPEACTBA PATHOCBA3H.

[IyskTter ynpasienus ydactkamu juauN (ITYY) pasmemarorcs vHa OYC moseBoit
WM CTAI[HOHAPHOW CETH CBS3M B KaHAJI00Opa3yIOIINX alllapaTHBIX WM IEHTpax Ka-
HaJl000pa30BaHMs, B COCTaBE KOTOPBIX MMEIOTCS IUIS LENEH yNpaBleHHS CpelcTBa
paarocBs3y, ciryeOHoit cBsi3u 1 nepenaun nanHbX, ATKJIC, annmaparypa KOHTposis
kaHasnoB (AKK).

TexHUUECKUE CPECTBA YIPABJICHUS JTUHHUAMHU CBSI3H 00ECICUNBAIOT (PYHKIIHOHU-
pOBaHHE TPEX MOJCHCTEM: CIIy>KEOHOW CBS3H, MH()OPMALMOHHO-KOHTPOJILHOM U WH-
(hopMaIOHHO-PACUETHOIA.

Hoocucmema cnyscebnoti cesisu odecniedyrBaeT oOMEH HH(pOpMaIMedl ¢ BbllIe-
CTOSIIIIM OPTaHOM YIPAaBJCHHUS, ¢ MOAYMHEHHBIMH M B3aMMOJCHCTBYIOIIMMHU MOJ-
pa3leNeHUsAME Ha Mapllle, B XOJ€ Pa3BEepPThIBAHHUA-CBEPTHIBAHUSI U (YHKIMOHHPOBA-
HUS JINHUN.

Ha mapiie u B Ha4aJbHBIA TEPHOJ Pa3BEPTHIBAHUS IOJIEBOM JMHUH OCHOBHBIM
CPE/ICTBOM YIPABIICHHUS SIBIISICTCS PAJANOCBA3b C HAYAIbHUKAMHU YYacTKOB JINHHHU 110
paarioceTH HavaJdbHUKa JUHUK (KoMaHaupa OatanpoHa) Ha KB-paamocranHmusx, a
CBSI3b HAYAJIILHUKOB yYacCTKOB (KOMaHIMPOB POT) C JTMHEHHBIMHA KOMaHAaMHU — II0 MX
paguoceTsim Ha YKB-paguocraniusax. Cesze [TYJI ¢ [TY3C u ITYC ocymecTBisieTcst
Taroke 1o paguocety Ha KB-paguocranuusx.

B nepuon GpyHKIMOHMPOBaHHMS JIMHUHK CITy)KeOHast Tesie()OHHAs CBSI3b OPraHu3Yy-
ercs U o0ecreyuBaeTcs I10 BBIZCJICHHBIM KaHaJlaM TU B cetn KOMaHIHO-AUCIICT-
yepckoit cBsa3n ACYC ¢ APM Bcex MyHKTOB YIpaBJIeHUs JTUHUEH U 30HOU CBsI3M, a
TaKke 1O Telne()OHHOMY KaHay JIOKaJIbHOW CETH yIpaBlIeHHs JHMHHEH, oOpasyeMoi
annaparypoit ATKIIC.

Kpowme Toro, B mHTepecax ynpaBieHHs JIMHUEH HCIIOJIb3YIOTCS KaHAIIBI CITYKEeOHOH
cs3u (JICC mmm MCC, TICC, YCC), obpa3yemble pabOTarOUIMMHU HA JIMHUU CHUCTE-
MaMH MepeaadH.

OOMeH nmaHHBIMH ocymiecTBisercss mo cetn obomeHa manHeiMu (COJ]) ACYC,
taxxe odpazyemoit anmmaparypoir ATKJIC Ha ocHOBe BhIeneHHOTO KaHama TU.

Hngopmayuonno-konmponvras noocucmema TpeJHA3HAUYEHA IJISI KOHTPOJS Ia-
paMeTpoB CHCTEMBI TIepelaur U €e JacTel (ammaparypsl, KaHAJIOB, TPAKTOB), BBIIAUN
pesynbratoB Ha [1VJI, ux o6paboTKH, 0TOOpakeHUs W mepenayn 000OmEeHHOW WH-
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dopmammu o COJl Ha MyHKTHI ynpaBieHus. J{s 3TOH e B COCTaB MOJICUCTEMBI
BXOJAT. JAaTYHUKH, PAcIOI0KEHHbIE B KaHAJI000pa3yoINX alNapaTHEIX, yCTPOHCTBa
W3MEpPEHUs U OLEHKH MapameTpos, Bxoxsamiue B ammapatypy ATKIIC, AKK yctpoii-
CTBa MepeJauul JaHHBIX KOHTPOJIS; YCTPONUCTBA OTOOpakeHUsI U JOKYMEHTHPOBAHUS.
OreHka pe3yabTaTOB KOHTPOJIS MPOU3BOAUTCS 1O IMPUHIMIYY “HOpMa — HE HOpMa —
aBapus’”’ WU “TOJEH — He ToJieH”.

Hngopmayuonno-pacuemnas noocucmema npeaHazHadeHa 11l HAKOIJICHUS 0a3bl
JIAHHBIX O COCTOSIHUM JINHUY B 1I€JIOM M €€ COCTaBHBIX JJIEMEHTOB, BBIPAaOOTKH pelie-
HUA W BbLIAYU crpaBo4yHO MH(MopManuu. OCHOBY 3TOH MOACUCTEMBI COCTABISIET
YHHUBEPCAJIbHBIN BBIYHCIUTENBHBIA KOMIUIEKC Ha 0aze OBM U HEOOXOOMMEBIX MEpH-
(hepuitHBIX YCTPOHCTB (0TOOpAKEHHS, TOKYyMEHTHPOBAHUS H . ).

OCHOBHBIMH YCTPOMCTBAMHU aBTOMaTH3UPOBAHHOTO KOHTPOJIS KaHAJIOB, TPAKTOB U
annapaTypbl CHCTEM IIE€PeAadd SIBJISIOTCA. ammaparypa TeICKOHTPOJS JIMHUK CBA3U
ATKIJIC u annaparypa konTposs kananoB AKK. KopoTko paccMoTpuM BO3MOXKHOCTH
3TUX YCTPOMICTB.

ATKJIC npeonasnauena IJis OPraHU3allMU CETH YIPABICHHS PaJUOPEIICHHBIMHU,
TpornocepHBIMH U KaOEeNbHBIMH JIMHUSMH CBSI3U, 000OPYAOBaHHBIMH aHAJIOTOBBIMU
cucTeMaMu nepenaud. B anmaparype peanusyroTcs GYHKIMHA KOHTPOJS M JIMHEWHON
(MarucTpanbHoii) ci1y)keOHO! CBSI3H.

OprannzoBanHas ATKJIC ceTs ympaBieHus JHHHEH MO3BOJSET pellaTh 3aJauu:
OLICHKY COCTOSIHUSI OZTHOPOAHBIX YUaCTKOB JIMHUH II0 BCTPOCHHBIM YCTPOMCTBAM KOH-
TPOJIS;, CheM MH(OPMAINHU C JaTYMKOB KOHTpous anmapatypsl CII; obpaboTky maH-
HBIX KOHTPOJIS, MX XpaHEHHE W OTOOpakeHue; cOOp pe3yabTaTOB OLEHKH COCTOSHHMS
Y4YacTKOB JIMHUH; (POPMUPOBAHHUE U NIEpeiavy JOHECEHHUH, KOMaHA U PaclopsHKeHUH B
(hopMann30BaHHOM BHIE; OPTaHN3AIMH Tele(OHHOHN TMHEHHON CITy)KeOHOM CBS3H.

B ATKIJIC npeaycMoTpeHO [Ba pexrmMa paboTel: riaBHO# craniwu (pexum |) u
MOAYMHEHHOM cTaHmu (pexum 1), ycTaHOBKa KOTOPBIX OCYIIECTBIISIETCS BPYUHYIO.

B pexume Il (moguunennas cranmus) ATKJIC obecnieunBaeT: 0JHOBPEMEHHBIN
KOHTPOJb 10 TPEX OJHOPOTHBIX YYACTKOB JIMHUH 1O M3MEPEHHIO JBYX MapaMeTpoB
(ocTaTouHOMY 3aTYXaHHUIO U HANPSKEHUIO HEB3BEIIEHHOTO IITyMa) B OJJHOM U3 BBIE-
JICHHBIX KaHaJoB TY KOHTPOIMPYEMBIX CHCTEM Iepeadd, TU00 OJHOMY Mapamerpy
(HanpspKEHWIO HEB3BELIEHHOTO IIyMa) B TEXHOJIOTMYECKOM KaHaje; cheM MHpopma-
MK ¢ 28 IaTYNKOB KOHTPOJISI, BCTPOSHHBIX B KaHAJI000Pa3yoLIylo anmaparypy; o0-
paboOTKy, XpaHeHHE M OTOOpaXeHHE NaHHBIX KOHTPOJIS O COCTOSHHWU IPHJIETAFOIINX
YYacTKOB JIMHUM C MHAMKaled HOMEPOB MOBPEXKIEHHBIX YY4acCTKOB M HapaMeTpoB,
BBILIEANINX 32 MpEAeibl YCTAaHOBIEHHBIX HOPM; (POPMHUPOBAaHHE W IepeAady Io 3a-
MPOCY TJIABHOW CTaHIIMU 0OOOUICHHBIX (“TOJIEH — HE TOJICH”) M YTOYHCHHBIX JaHHBIX
(HOMEpa mapaMeTpoB, BBIIIEAIINX 32 MPEAETbl HOPM) O COCTOSHHH YYaCTKOB JIMHUH,
(hopMupOBaHKE M aBTOMATHYECKYIO Nepefady Ha MOJKIIOUYEHHbBIE IMyHKTHI yIpaBiie-
HUH 00001IeHHOM HH(OPMANIMK O TOBPEXKICHUHN (BOCCTAHOBIICHIH) YIaCTKOB JIMHUIA,
opraHuzaIuio TereGoHHON U (PopMaTM30BaHHON CITY)KEOHOU CBS3HM B M30MpATEITHHOM
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U OUPKYJIIPHOM PEKMUMAax, MHIMKALHUIO BBI30BOB, Mepeqaddl U mprema (opMann3o-
BaHHBIX COOOIICHNH, a Takke nmoBpexaeHnit camoit ATKIIC.

B pexunme | (rmaBras crammms) ATKJIIC oGecreumBaer aBTOMaTHYECKHid cOOp,
00paboTKy, oToOpakeHHe 1 0OHOBJICHHE PE3yIbTATOB KOHTPOJIS COCTOSHUS YIaCTKOB
JUHUA ¥ 0OMeH uH(pOpMaluel Mo KaHajaMm CIy)XeOHOW cBsi3u. B kadecTBe kxaHana
KOHTPOJISI MOXKET UCIIOJIb30BAThCs JTMOO OMH U3 ONepaTHBHBIX KaHanoB TU KoHTpo-
JMPYEMBIX CHUCTEM IepeAauH, JTM00 TEeXHOJOTMYeCKUH KaHasl. TeXHOIOrnuecKuid Ka-
Hall QopmupyeTcs ¢ momolnsio crenuansHoro ycrpoiicrea ATKJIIC 3a mpenenamu
JIMHEHHBIX CHEKTPOB 4acToT 12, 24 u 60-KaHANbHBIX CUCTEM Iepeadyd KOMIIJIEKCOB
“Toma3” m “A3yp”. B cmemmamsHO BhIgeneHHOM KaHaime TU B moioce d9acToT
0,3...2,7 xI'm hopmupyercst TeneQOoHHBIN KaHal CITyeOHOH CBS3H, a B IOJIOCE Jac-
tot 2,7...3,4 k't nBa HU3KOCKOpOCTHHIX (10 100 Boxm) xanama [1/1, ognH U3 KOTOPHIX
UCTIONB3YeTCs Al OpraHu3anuy (popMaTM30BaHHON CITy)KeOHOM CBS3M , 2 BTOPOH —
st cOopa pesyneratoB KoHTpons. llentpampHbiM 3nemeHToM ATKIIC sBnsercs
npoLeccop, 00ecHeYNBaIOINI C TOMOIIBIO 3aJI0)KEHHOH IporpaMMbl pyHKIIMOHHUP O-
BaHHE alIapaTypbl B COOTBETCTBUH C 33JaHHBIM aJITOPUTMOM.

Annapamypa xoumpons kananos (AKK) npenHasHaueHa AJi1 aBTOMaTU3UPOBAHHO-
TO KOHTPOJIS He3aHAmblx KaHajioB TY, NpeArpynIoBIX U MEPBUUHBIX IIHPOKOIIOJIOC-
HeIX kaHanoB (ITPHIK u ITHIK) mo mpuxiumny “HopMa — He HOpMa” M OTPaXXKEHHUS
pe3yabTaTOB KOHTPOJIA Ha Tabso. B kaHamax TY obecrieunBaeTCss KOHTPOJIb U OICH-
Ka CIEIYyIOMNX IMapaMeTPOB. OCTATOYHOTO 3aTyXaHHWs, YaCTOTHOM XapaKTEPHCTHKU
OCTaTOYHOTO 3aTyXaHHsI, HAPSHKESHHUSI MHTETPATBHBIX IIYMOB, 3aIIUIIEHHOCTH MEXIY
HaIpaBJICHUAMH TIepeJadn U IpHeMa U 0000IIeHHOTo mapamerpa (muk-¢pakropa). B
MIMPOKOMOJIOCHBIX KaHajlaX KOHTPOJIMPYETCS: OCTaTOYHOE yCHWJICHHE Ha JacToTax 18
k[ (TTpIIK) u 82 kI' (ITILK), gacToTHAs XapaKTePUCTHKA OCTATOYHOTO YCHIICHHUS
Y HalpsDKCHWE MHTETPAJIbHBIX ITYMOB.

B nacrosmiee Bpems Hapsiay ¢ ACII B moneBble M CTallMOHAPHBIE CETU CBSA3H
MO sxmovarotcst MHOoTOKaHabHble TuHUU L[CIT u BOCII. [l moneBbIX ceTeil pas-
paboTtaHbl KaHaJI000pa3ymomie annapaTHele Ha ocHoBe 3Tux CII, B cocTaB KOTOPBIX
OpPraHUYHO BXOIWT ammaparypa CUCTEMbl aBTOMaTH3MPOBAHHOIO KOHTPOJIA U YIpaB-
JICHUsI C UIMPOKUM NPUMEHEHHWEM MHKPOIPOLECCOPHON TEXHWKH M COBPEMEHHBIX
TEXHOJIOTHH.

BapuaHT cTpyKTypbl ynpaBieHUs TaKUMU JUHUSMHU NpuBeaeH Ha puc.34.2. B
KauyecTBEe YIPaBJIAIONIEro BeIYuCauTeapHOro koMiuiekca (YBK) ncronssyrorest mep-
COHAJIbHBIE KOMITBIOTEPH! C nepHudepruitHbIMu ycTpoiicTBaMu. MOHOOI0KH 00BEKTOB

oy oy oy oy LK 1,2...9,6 xOut/c

Ko VYBK

Puc. 34.2
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ynpasneHust OV (anmaparypbl CHCTEM Tepeadn) UMEIOT BCTPOCHHbBIE KOHTPOJUIEPHI
K. Yepes atu koHTpOIUIEpH! U 00mIyto mmHy OV monkimrodatorcs kK YBK ¢ momomibio
CHENHANBHOTO YCTPOMCTBA COMpshKeHHus — KoHTpoiuiepa K,. Bo3moxHoe umcino 00b-
€KTOB KOHTpOJs u ynpasieHus — 10 31. Konrpomnepsr K mono610k0B OY npunu-
MalOT M BBIIOJHSIOT aJpecoBaHHbIe UM KoMmaHabl oT YBK, KoHTpomupyloT padoTy
MOHOOJIOKOB U NepenaroT pe3yabpTaThl KouTpoJisi B YBK. O6Mmen nndopmanueit ocy-
HIECTBISAETCS MO MPUHIMITY “KOMaHAA (3ampoc) - OTBET ¢ BPEMEHHBIM pa3JielicHUEM
coobmieHuit ot kaxaoro OV B GpopMain3oBaHHOM BHUJIC.

Obmen uHdopmaumeit YBK B3aumopeiictByromux y3noB (APM mnyHkTOB
yIpaBJIeHU) OCYIIECTBISIETCS IO BRIICICHHBIM ITU(ppoBsM kKaHaaM (LK) co ckopo-
ctsamu ot 1,2 10 9,6 kbutl/c.

Kontpomrep K, - 310 MuKponpomeccop, paboTaronIwii Mo “3amInToil” B mamsTh
nporpamMe. OH ympaBiaseT oOMeHOM HH(pOpMAIMEH, OCYIIECTBISIET CONPSIKCHHE
VYBK ¢ mudpoeivu kanamamu COJl, KOHTpOdb mepemavn-tipremMa HH(pOpMAIU,
otobpaxenue cocrosnus OY, a Takke odecreunBaeT CaMOKOHTPOJIb.

Crenyer 3aMeTHTB, YTO TIPH Pa3pabOTKe CIELHAIbHBIX YCTPOWCTB CONPSHKEHHMS
YUUTBHIBAJIOCh, YTO B KayecTBE OOBEKTOB YIIPaBJICHHS ATOH aBTOMATH3MPOBAHHOW
CHCTEMBI MOTYT OBITh IMHUU 1 cocTaBHble yacTd M CII craporo napka (aHaJoroBsle 1
udpoBse).

B 3akiroueHne paccMOTpPEHHUs! BOIPOCOB YIPABJICHUS CBSA3bIO 0OpaTUM BHHUMA-
HHE Ha CIIETyIOIINe MOMEHTEI.

CucteMbl yrpaBIeHUs! CYIECTBYIONIMMH aHATOTOBBIMH U CMEIIAaHHBIMH aHAJIO-
ro-nu(pOBBIMU CETSIMH CBSI3M W JIMHUAMH IIEpelaul aHAIOTOBBIX M IU(POBBIX CHC-
TeM TIePefadH, a TAKXKe IMPOrPaMMHO-TEXHHUYECKHE CPEICTBA CO3/IAI0TCSI OTACIBHO U
HaKJIa/IBIBAIOTCSl HA CETh WIIM JIMHUIO TIepeady, UCIONb3Ys UX KaHaJIbHBIH pecypc.

udposas ceTb CBsI3M B MPHHIUIIE HE MOXKET (YHKIIHOHHPOBATh 0€3 IOCTOSH-
HOTO OIIEPAaTUBHOTO YMPAaBICHUS KaK Ha TEXHOJOTMYECKOM ypPOBHE TaK M Ha ypOBHE
ycayr. [Toatomy B 11 pOBOI CeTH CBSI3H, B MEPCIIEKTUBE HEUEPAPXUIECKOH, cCHCTeMa
YIOpaBIEHUS U €€ MPOrpaMMHO-TEXHUYECKHE CPEACTBA JOJKHBI MPOEKTUPOBATHCA U
CO3/1aBaThCs COBMECTHO IIPH IPOM3BOCTBE allapaTypbl CHCTEM Iepeaavd, KOMMY-
TAI[OHHBIX Y3JI0B, CTPOMTENIHCTBE TPAHCIIOPTHBIX JIMHUHM U BCEX DJIEMEHTOB CETH B
nenoM. Takast cucreMa MOXKET MMETh €AWHBIN LEHTP YHpaBJICHHUS WIN PaccpenoTo-
YeHHBIH reorpaduuecky u paboTaronii B 0OBIYHBIX YCIOBHUSX MO 6a30BOM Iporpam-
M€ YIpaBJIeHUS TPAHCIIOPTHOM CEThIO CO BCEMH BXOASAIIMMU B HEE 3JIEMEHTaMH (TeX-
HOJIOTHUECKUH YPOBEHb) M CETSIMU JOCTyna (ypoBeHb yciyr). B ocoObIx ycnmoBusx
WIM 4Ype3BbIYAMHBIX CUTyallUsX MO KOMaHAaM COOTBETCTBYIOIIMX OPraHOB MOTYT
BBOJIUTHCS CHIEMAIbHBIE TIOAIIPOTrPaMMBI YIIPABIICHHUS.
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