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Texuuueckuii Or0IETEHD 32

OBBEJUMHEHHASA CETb OBMEHA JTAHHBIMMU /IA
ABTOMATU3NPOBAHHBIX CUCTEM YIIPABJIEHUA
TEXHOJOI'MYECKUMHU NPOLHECCAMMU B KNJINIIHO-
KOMMYHAJIBHOM XO35IMCTBE

B nHacmosuwel cmamoe paccmampusaemcs nepCneKmusHblll 6apUanm opeaHu3ayuu paouocemu
ynpasieHus U coOopa  OaHHbIX Ol 0DecneueHust  HAOeNCHO20  (DYHKYUOHUPOBAHUS
A8MOMAMU3UPOBAHHBIX CUCTEM VYNPABIEHUS MEXHOL02UYECKUMU NPpoYeccamu 6 2a3o-, menjo-,
91eKMpOo-, B00OCHADIICEHUU U B0000MBEOCHUU 3d CUem CO30aHUs 00beOUHEeHHOU cemu 0OMeHa
OQHHBIMU, UCTONL3YIOWell Y3KONONIOCHbLE PAOUOMOOEMbL 8 OUanasone ouens gvicokux (OBY)! u
ynvmpagvicokux wacmom (YBY)?. Mamepuan npednasnauen ons pykogoosaue2o u mexHuiecko2o
cocmasa npeonpusmull  HCUIUUWHO-KOMMYHANIbHO20 XO3AUCMBd, A MAKdHce MeXHUYecKux
CReyuanucmos,  3aHUMAIOWUXCSL  CO30auueM U IKCHAyamayuen  MmeppumopudibHO
pacnpeoeneHnbiX UHGOPMAYUOHHO-YAPABIAIOWUX CUCEM PA3TUYHO20 HA3HAYEHUS.

Asmop  Oracodapum  pykogoOCmM80 U CHEYUAIUCMO8  OOWeCMBeHHOU  OPeanu3ayuu
«Hayuonanvnas accouuauus 6000CHAOINCEHUA U 60000MEEOCHUS) 30 NOMOUL 8 NOO2ONOBKE
Hacmosujel Cmamboi.

1 O6mas undopmanus

C Hayana ux co3zaHus paboTa 3HAYUTEIBHOM YacTH aBTOMATH3UPOBAHHBIX CUCTEM YIPaBICHUS
TexHonormdeckumu nporeccamu (ACY TII) B xumuiHO-KOMMyHanbHOM Xossiicte (KKX)3
obecreunBanach y3KomoJOCHBIMU TEXHONOTHYECKUMHU paguoceTsiMu obmena nanusivu (TPOJT)?,

- e

OOBEKTHI, OCHaniaeMHe ACY TII )KKX

OnepaTuBHO-TEXHUYECKHE  XapaKTEPUCTUKH TaKUX paJuoceTel B  TOJHOM  o0beme
VAOBIETBOPSIOT  TpeOOBaHHSIM,  MPEABABISEMBIM  COBPEMEHHBIMH  HMH(OpPMAIMOHHO-
YHOpaBIAIOMIUMHA CUCTEMaMHU, W HNPOJOJDKAIOT AKTHBHO HMCIIOJIB30BATHECA B pacCMAaTpUBACMBbIX
npunoxkeHusx. OIHaKO, OJIHUM U3 Cepbe3HBIX OpraHu3aluoHHbIX orpanndeHnit TPO/I sBnsercs
OTpaHWYEHHBIN J0CTynm K ee pecypcam st paspadborunkoB ACY TII, o0ycioBieHHBIH

1 Quenn Bbicokme yacToThl (OBY) — MeTpoBLIE BOJIHEI B Auanazone ot 30 10 300 MI'w.

2 Yabrpasbicokue 4acToThl (YBY) — nenumMerpoBsie BOIHEL B Anana3one ot 300 mo 3000 MI'w.

3 KuIMuIHO-KOMMYHAJILHOE XO3SIICTBO — COBOKYIIHOCTH OTpacieil SKOHOMMKM, 00ecreunBaromux paboTy
WH)KEHepHOU MH(PACTPYKTYPHI 31aHUH HaceIEHHBIX MyHKTOB. B JKKX BXOIAT KUIHIIHOE X035HCTBO (KAIMTAIBHBIN
W TEeKyIUH PEeMOHT 3JIaHui), TennocHabKeHne, BOAOCHAOKeHWe, 3/1eKTPOCHabXeHe, PEMOHT WHXKEHEPHBIX
KOMMYHHKAITMH, a TaKkke 0JaroycTpoicTBO TEPPUTOPUH, YTHIIH3AIIHS Mycopa U yOopKa.

4 Texmosoruueckasi ceThb cBsi3M (ammi private network, npexHee Ha3BaHHME «BEIOMCTBEHHAS», WIH
«KOPTIOpAaTUBHAs») MpeIHA3HAYCHA TSI 00ECIICUCHUS POU3BOACTBEHHOMN JCATEIIbHOCTH OPTaHU3AINiI, YIIPABICHHUS
TEXHOJIOTHYECKUMHU TPOIECCAMU B IPOU3BOJCTBE. TEXHOJOTHH W CPEJICTBA CBSI3U, MPUMEHICMBIC UL CO3IaHHS
TEXHOJIOTHYECKUX CETEH CBSI3M, a TAKXKE IIPUHITUITBI UX TOCTPOCHHS YCTAaHABIUBAIOTCS COOCTBEHHUKAMHY WJIA WHBIMH
BiajiesblamMu 3Tux ceteit (Denepanbhsbiii 3aKoH «O cBsizu» ot 07.07.2003 Ne 126-D3).

IIpu ncnonp30BaHAU MaTEpHAOB CCHUIKA HAa CAlT 00s3aTeIbHA.
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HEO0XOIMMOCTBIO TIOTYUYEHHUS PAAHMOYaCTOTHOTO MPUCBOCHHUS. [IpaKTHUECKUI ONBIT TOKA3bIBACT,
YTO JJaHHAas MpoLeypa OUYeHb CUIIBHO MyraeT co3aaTesiell TaKUX CUCTEM, XOTS Ha CErOAHSIIHUN
JIeHb OHAa MOJHOCTHIO (PopManM30BaHAa M HE MPEACTaBIsieT cioxHocTei. Tem Oomee, uTO
COOCTBEHHO pa3pelIeHHe Ha HCIOJIb30BAaHUE PAJUOYACTOTHOTO pecypca MO JEHCTBYIOIEMY
3aKOHOJATENbCTBY NOJYYalOT 3KCILTyaTHPYIOIIUE OpraHU3aluy U TOCYJapCTBOM YCTAHOBJIEHBI
’KECTKHe CPOKM Ha BBITIOJTHEHHE PETYIATOPOM STHX paboT°. TeMm He MeHee, ecli B 1a60PaTOPHBIX
YCIOBHUAX HMHXXEHEPHl M MPOrPAaMMHCTBI MOTYT OTJaXKUBaThb pabOTy CBOMX HPOTrPaMMHO-
TEXHUUYECKUX KOMILUIEKCOB 0€3 KaKUX-JIMOO OrpaHHuYeHUl, «BbIXOJ B MoJie» ¢ paboToi B adupe
BCE XK€ TpeOyeT IOMOJIHUTENBHBIX YCHJIMA B YacTH COTJIACOBAHUS paboOT € rocyaapCTBEHHBIM
PEryJIaTOpOM, B JIUIE KOTOPOTO BhICTyHaeT POCKOMHAA30p U €ro peruoHalbHbIE MOAPa3/IeICHHUS.

C mosiBIEHHMEM M Pa3BUTHEM COTOBBIX CETEH CBsI3M OOIIETO IMOJIb30BAHMS BBINICYKAa3aHHOE
OTpaHHYEHUE OTIMANO0, U Pa3pabOTUUKHU MOIYYUIH BO3MOXKHOCTH OTJIAJKU CBOMX MPOTPaMMHO-
TEXHUYECKUX CPEICTB Ha Oa3e ceTeil COTOBOM CBS3U Cpa3y HECKOJIBKUX OlepaTopoB. B pesynbprare
NOSIBUWIMCH ~ COBpeMeHHble 3¢ (deKTuBHbIE  pa3pabOTKH,  MO3BOJSIOIIME  O0ECIeYUuTh
¢ynkunonupoanue ACY ais «MeIJIeHHBIX» IPOIECCOB, HE YYBCTBUTEIBHBIX K 33JEpXKKaM B
JOCTaBKe MaHHBIX. HO NpUHIUNHNAbHBIE OTPaHUYEHUs CETed CBSI3U OOIIEro IMOJIb30BAHMS,
00yCIIOBJIEHHbIE ~ HEBO3MOJKHOCTbIO ~ PabOTBl B pEaJbHOM  MacliTabe BpEMEHU C
JEeTePMUHUPOBAHHBIMH 33JIepPXKKaMU B JOCcTaBKe MHGOpMaluu u 6ojiee HU3Kas 0 CPaBHEHUIO C
TEXHOJIOTUYECKAMHU  PAIUOCETSIMH HAIEKHOCTb OCTAINCh, W OOOMTH HX MPAKTHYECKH
HEBO3MOXKHO®, JTaKe TIPH MOJKITIOYEHNH K CETAM HECKOIBKHX OIEPAaTOPOB COTOBOI CBA3H.

A BOT J0oCTyn HOJb30BaTeledl M pa3pabOTUMKOB K pecypcaM TEXHOJOTHYECKHUX paauoceTeit
oOMeHa JaHHBIMM, ONTUMHU3UPOBAHHBIX A oOciyxkuBaHus padorsl ACY TII paznuunoro
Ha3HAYEHUs, MOXKET OBITh CYLIECTBEHHO YIPOLIEH 3a CYET CO3JaHus M pa3BepThIBAHUSA
o0benuHeHHbIX ceTell oOMeHa pnaHHbIMH (OCO/]) Ha y3KOMOJOCHOM pPagUOTEXHUYECKOM
060pyJOBaHKH, OTHOCSAIIUMCS K IpodhecCHoHaTbHOM MOOHIbHOM pamuocsssu (IIMP)’.

2 O0benuHeHHas ceTtb 00MeHa TaHHbIMU 101 ACY TII KKX

[TpodeccuonanpHas MOOMIIbHAS PAAHOCBA3b UMEET JOJTYIO0 UCTOPUIO CTAHOBJICHUS U Pa3BUTHS.
B Hacrosmiee Bpems OHa peanu3yercss B BUJIE IOABIKHBIX PaguOCETEH, CO3JaBacMbIX HX
BIa/ENblaMi  (QHAJOTMYHO TEXHOJOTMYECKUM pajguoceTssM oOMeHa JaHHBIMH), JHO0O0
oreparopamMu (aHaJIOTHYHO COTOBBIM CETSM CBSI3U OOILEro MOJIb30BaHUS), IPEAOCTABISIOIIMMU
JIOCTYN K cBOel ceTu B BHje yciyru. Omneparopckas cetb [IMP crpoutcs u skcmimyartupyercs

> Ha ocHoBanuu nyHKTa 3 ctath 24 ®enepanboro 3akoda ot 07.07.2003 Ne 126-03 “O csa3u”, nyukra 39 IMopsiaka
MPOBEEHUST JKCIEPTU3bl BO3MOXKHOCTH HCIOJIB30BAaHUS 3asBIEHHBIX PAaJUOVIEKTPOHHBIX CPEACTB U HX
AJIEKTPOMArHUTHOM COBMECTUMOCTH C JACHCTBYIOLIMMHU U IJIAHUPYEMBIMH JJIsl UCTIOJIb30BaHHS PaANOINIEKTPOHHBIMH
CPEICTBaMH, PACCMOTPEHHS MAaTEpUAIOB M MNPHUHATHSA PEUICHHH O NMPHUCBOCHUH (HA3HAUYEHUH) PaguovdacToOT WIH
PaarovacTOTHBIX KaHAJOB B Mpe/esaX BBIJEICHHBIX MOJIOC PajlovacToT, yTrBepxiaéHHoro pemeHuneM ['KPY ot
07.11.2016 . Ne 16-39-01, PockoMHaI30p HCHONHSET TOCYJAPCTBCHHYIO YCIYTY IO MPUCBOCHUIO (HAa3HAYCHHUIO)
PaarodacToOThl MM PAAMOYacTOTHRIX KaHaioB. He nosanee uem uepe3 40 paboumx JTHEH CO AHS €T0 PErHCTpalyy B
PockomHamzope, PockoMHan30p mNpHHHMAET pEIIEHWE O TPHUCBOSCHUM (HAa3HAYEHHM) pPaguodacTOThl HIIH
PaarovacTOTHOTO KaHala, pa3MelaeT Ha ouiuaisHOM caiite PockoMHan3opa HHGOPMALIUIO O IPUHATHH PELIEHUS
Y HaIpaBJIsieT 3asIBUTEI0 0(OPMIIEHHOE PELIEHHE.

¢ Bosiee noapoOHy0 HHGOPMALKIO 00 OTAEIbHBIX OrPAHAYEHHAX CETEN OOLIEro MoJL30BaHMA TPU 00ECIIEYEHUH
padoter ACY TII moxHO mosyuuth B Texuuueckom Oroimierene OO0 «HIIIIPy, Beimyck19: «Paguocets mist ACY
TIT B )KKX na y3konomocusix pagunomomemax» (https:/flexlab.ru/technical-bulletin/135-vypusk-19-radioset-dlya-
zhkkh/file) u Beimyck 27: «Mcromb3oBaHne y3KOMONOCHBIX paanomonemMoB YKB muamasona B cucteMe TOYHOTO
semnenenus»  (https://flexlab.ru/technical-bulletin/164-vypusk-27-ispolzovanie-otechestvennykh-radiomodemov-
gepard-v-sisteme-tochnogo-zemledeliya/file)

’ TIpodeccnonanbuast MoGuiIbHast paguocssizb (IIMP) — cucteMsl JBYCTOPOHHEN CyXOIMYTHOM MOIBUKHOMN
PaIroCBsI3H, HCIOJIB3YIONIHE ANala30H YIbTPakopoTKuX BosH (YKB).

[pu ucnonp30BaHUM MaTEPUAIOB CChUIKA HA CalT 00s3aTeNbHa.
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NPaKTUYECKH Ha TeX K€ NMPHUHIMIIAX, YTO U CETh COTOBOW CBSI3M, HO JOCTYIl K TakOW CETH
(monKIOYeHNE HOBBIX a0OHEHTOB) CTPOTO PErJIaMEHTHPYETCS C YYeTOM 00s3aTeIbCTB I10
Ka4eCTBY MPEIOCTABISIEMOI YCIIyTH CBSI3U JUISI BCEX MOJIKII0YaeMbIX a00HEeHTOB. To ecTh, eciu K
CETH oIlepaTopa COTOBOW CBS3M MOXKET IMOAKIIOUUTHCS JIFOOOW aOOHEHT, KOTOPBIA MpHOOpes
cooTBercTByOImyl0 SIM-kapty, To mnoakmouenne kK cetd I[IMP BO3MOXHO TONBKO JuIst
JOTIYIICHHBIX Aa0OHEHTOB HAa OCHOBAaHUM WMHIUBUAYaJbHOTO JOTOBOpa M, Kak IMpaBWJIO, Ha
obopynoBanuu, mpenocrapisieMoMm omeparopom cetu I[IMP. Ilpu 3TOM omepatop umeer
BO3MOXXHOCTh JKE€CTKO KOHTPOJIMPOBATh MapaMeTpbl MPOMYCKHOH CHOCOOHOCTH PaHOCeTH B
yacTu oOecreyeHHs 3allaHHBIX JIeTePMUHHPOBAHHBIX 3a7epKeK NpH OOMEHE IaHHbIMH. B
KayecTBe MPUMEpPa MOXKHO MPHUBECTH OAHY M3 JEHCTBYIOIIMX HAa TEPPUTOPUH I'. MOCKBBHI U
MockoBckoii obnactu cets IIMP, undopmanus o koropoii npencrasnena Ha Puc. 1.
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Puc. 1. 3ona nokpeiTus cetu npodeccuonanbHoit MoouIbHOH cBsiz OO0 «TexHomoruu u
CHUCTEMBI CBSI3H»
BhIeymoMsHyTasi pajHoceTh MCIOIB3YyeT 00OpyHOBaHME TPAaHKMHIOBOH CBA3MS cTaHmapTa
DMR, ob6nanatoiee ompeeneHHBIMH BO3MOXKHOCTSAMH 1O OOMeHY naHHbIMHU. OJHAKO, 3TH
BO3MOXXHOCTH HEJOCTAaTOYHBI IS CO3JAHMS TOJHOIICHHOH paJuoOCeTH Ui O0CCIeUeHUS
¢ynkunonuposanus ACY TII.

[Ipumenenne TPO/] B MpOMBIIIJIEHHOCTH M HA TPAHCIOPTE YK€ UMEET CBOIO MHOTOJIETHIOIO U
YCIIEHIHYI0 UCTOPHIO. Takue pagroceT HCIOIb3YI0TCS B KAUeCTBE OCHOBHBIX, B IIEPBYIO OYEPEb,

8 Tpankunrosbie cucrembl (anri. trunking — oObemMHEHHE B My4OK) — PajaMalbHO-30HOBBIE CHCTEMBI CBA3H,
OCYIIECTBIISTIOINE AaBTOMATHYECKOE PacIpe/ielICHe KaHAIOB CBSI3H MeX 1y aboHeHTamu. [1o]] TepMUHOM «TpaHKHHT
MOHMMAETCSI METOJ] 1OCTyTa aOOHEHTOB K OOIEMY BBIAEICHHOMY ITy4KY KaHaJIOB, IPH KOTOPOM CBOOOJIHBIN KaHAI
BBIJICIISIETCSI A0OHEHTY Ha BpeMs CeaHca CBSI3H.

IIpu ncnonp30BaHAU MaTEpHAOB CCHUIKA HAa CAlT 00s3aTeIbHA.
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Ha TMPOTSHKEHHBIX OOBEKTaxX, TJe MpOKIagKa Kabenmeill sBIsSETCS HeIenecoo0pa3sHol WIn
HEBO3MOKHOH. C UCIONIB30BAHUEM HTOM TEXHOJIOTMM IOCTPOCHBI IPAKTUYECKH BCE CETHU
ynpaBieHusi Tenemexanukond nozapasaeneHuii [IAO «['a3mpom», oTBeuarommx 3a 100bUy U
TPAHCIIOPTUPOBKY rasa, a TaKKe 3HAUUTEeIbHAas YaCTh TAKUX CETEH B MOJIpa3IeNICHUsIX KOMITAaHUN
000 «I"azmpom mexperuonras» u AO «l"a3npom razopacrnpeneneHuey, 0oJblias 4acTh ceTen
ITAO «HoBat3k», nmoutu Bce cetu [TAO «TpancuedTs» U HedTemOOBIBAIOIIMX KOMIIAHUMH,
pkmouas ITAO HK «Pocuedts», «JIYKOUII», «Tatmedrs», «CypryrHedreras» u AO
«CaxarpaHcHedTerasy», He MEHee IOJIOBUHBI CETeH BEYIINX JIEKTPOIHEPTeTUUECKUX KOMITAHUIH,
HeKoTOophle 00beKTH AO «PYK]]» 1 MPOMBIILIEHHOTO Kele3HoR0pokHoro Tpancnopra’. Crexyer
OTMETHUTBH, YTO BCE BBILICYTIOMSHYThIE 00BEKTHI OTHOCATCS K I Kilaccy OMMacHOCTH U MPEABSBISAIOT
MOBBIIIICHHBIC TPEOOBAHMSI K CHCTEME yrpaBicHus. MIMeeTcs mMpakTUYeCKHi ONBbIT TPUMEHEHUS
TPO/I na o6wektax )KKX Ha Tepputopun Poccuiickoit deneparnuu u Pecriyonuku Kazaxcras.

Taxast mpoxasi 06JacTh MPUMEHEHHS BIIICYKAa3aHHBIX PaHoceTel 00yCIOBICHA CIEAYIOUMMHU
OCHOBHBIMH OIIEPAaTUBHO-TEXHUYECKMMH BO3MOXHOCTSIMH U IPEUMYIIECTBAMMU:

— rapaHTHpPOBaHHAs HAJEKHOCTH® pabOThl (PaluOCETh CO3JaeTCs €€ BIAJEIbIEM C YUETOM €ro
WH/IMBUYaIbHBIX TPEOOBAaHUM K HAIEKHOCTH (DYHKIIMOHUPOBAHHUSA);

— BBICOKasl JKMBYYECTb'' paJMoOCeTH B pAa3JIMYHON 0OCTaHOBKE (TpeOOBaHUE K JKUBYUECTU
3aKiIaJbIBaeTCd Ha JTale IPOEKTUPOBAHMS PAAMOCETH €€ BIAAEIbLEM, M, KaK IpaBuio,
OKa3bIBAaETCsI BBIILIE, YEM B PAIMOCETAX OOIIEro NOJIb30BAHNUSA);

— paOouasi 30Ha, IOJHOCTBIO IIEPEKpHIBAIOIIAs pallOH HCHOJIb30BAHUS IOJKIIOYEHHBIX K
pPaaMoOCeTH OKOHEYHBIX YCTPOWCTB, KakK MpaBWIO, OOBEIMHEHHBIX B aBTOMAaTHU3WPOBAHHYIO
cucTeMy ylIpaBieHus (pealbHO NOCTPOSHHbIE TEXHOJIOTHYECKHUE PAIMOCETH UMEIOT ONIEpaTUBHYIO
30HY 00JIee MIJUTHOHA KB. KM);

— MPUMEHEHHE JeTEPMUHUPOBAHHBIX TPOTOKOJIOB OOMEHA JJAHHBIMH, TIOICPKUBAIOIINX PaObOTy
B OJIM3KOM K peabHOMY PEXUMY BPEMEHH U O0ECleUMBAIOLIMNX T'apaHTUPOBAHHYIO JOCTABKY
JAHHBIX B YCTAHOBJIEHHBIE PETJIAMEHTOM pabOThl PaJIMOCETH CPOKH;

— OTHOCHTEJIBHO HEOOJIbIIOE BpeMsi OCTyNa K KaHay Iepeladyd JaHHBIX, oOecrednBaromiee
HE3HAYUTENIbHbIE U IpHUEMJIEMbIE JJi1 OOJBIIMHCTBA aBTOMAaTU3UPOBAHHBIX CHCTEM 3aJIEPKKH B
JIOCTaBKe JIaHHBIX;

— BbICOKasi 0€30MacHOCTh JIaHHBIX, (DYHKIMOHUPYIOIIUX B TEXHOJOTHYECKOH paguoceTu
(mpuMeHsieMble TEXHOJOTMM OOECHeuMBalOT 3alllUTy OT MOJABICHMs, TIepexBara WU
HECaHKIIMOHMPOBAHHOTO JAOCTyIa K paboTe B COCTaBe TEXHOJIOTHYECKOH pajinoceTn);

— OTHOCHUTEJIBHO HU3KAasi CTOMMOCTb JKCILTyaTaluy;

— HE3aBUCUMOCTbH OT «UYXOW» HH(PPACTPYKTYphI CBSI3H M BOZMOKHOCTb PAa3BUBATh €€ UCXOJIS U3
peanbHBIX TpeOoBaHUN (PaAMOCETh NPHUHAMICHKHUT OKCIUTyaTHPYIOIIEH €€ OpraHu3alvH,
napameTpsl ee paboThl U ONepaTUBHAS 30Ha MOT'YT U3MEHATHCS €0 CAMOCTOSTENBHO);

— COBMECTUMOCTh C Pa3HOPOJHBIM 000py/0oBaHHEM cOOopa M O0OpabOTKM JaHHBIX MO LIMPOKO
IPUMEHSIEMBIM U JIeTAIbHO 0TpabOoTaHHBIM UHTEpdelicam;

— MPOCTOTA NMEPEMEILIEHHUS U ONIEPaTUBHOCTh Pa3BEPTHIBAHUS B HOBOM paiiOHE;

% PacmmpeHHbIH NepeveHb OPraHM3allvii, MCIOJB3YIOIMX Y3KOIONOCHBIE TEXHOJOTHYECKHE PaJMOCETH OOMEHa
nmaraeiva OBY u YBY nmamna3oHoB MOXHO IMOJTyYuTh Mo ccbuike: https://flexlab.ru/about/partners.

1° Hapesxnocts (anrm. reliability) — cBoicTBO cHCTEMBI COXPAHATH BO BPEMEHH B YCTAHOBJIEHHBIX MPEEIax
3HAYCHMS BCEX apaMeTpOB, XapaKTePHU3YIONINX CIIOCOOHOCTH BBIMOJHATE TpeOyeMble (DYHKIMH B 3aJaHHBIX
peXMMax M yCIOBHSIX IPUMEHEHHS, TEXHIUYECKOTo o0cmyxuBanus 1 tpancropruposanus [['OCT 27.002-89
«Hanexxnocts B TexHuke. OCHOBHBIE TTIOHATHS. TepMUHBI M ONIpE/ICIICHHSD |.

11 9KuByuects (anr. survivability) — cBoicTBO cuCTEMBI, XapakTepu3yeMoe CIOCOOHOCTBIO BHIOTHATE
YCTAHOBJICHHBIH 00beM (YHKIMI B yCIOBHUIX BO3AEHCTBUI BHEITHEH Cpe/bl M OTKA30B KOMIIOHEHTOB CHCTEMBI B
3aganHblX npenenax ['OCT 34.003-90 «ABTOMAaTU3UPOBaHHbIE CUCTEMBL. TE€PMUHBI U ONPEIEICHUY ].

[pu ucnonp30BaHUM MaTEPUAIOB CChUIKA HA CalT 00s3aTeNbHa.
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— 9KCIUTyaTallly B KECTKUX YCIOBUSIX OKPY>KAIOLIEH cpebl.

Bce 3Ti BO3MOXKHOCTH ¥ IPEUMYIIECTBA MOTYT OBITh COXPAHEHBI IIPH CO3/IaHUN 00BETUHEHHOM
cetr oomena ganasiMu (OCO/L), KoTopasi 110 CBOCH CyTH OCTA€TCS TEXHOJIOTHUECKOM PaiOCEThIO
oOMeHa JaHHBIMHM JUIsl OJAHOTO WM OTPAHWYEHHOM TpPYMIbI MOJIB30BATENICH, IKCILTyaTalNio
KOTOpPOM OCYILIECTBIIIET CHELHMATU3UPOBAHHAS OpraHu3anus. YacTMyHO Takol MOIXOA yke
peanu3yeTcsi B KPYMHBIX MPOMBIIUICHHBIX KOMITAHUSIX, TJ€ MOAPA3/IEeNCHUsl CBSI3H BbIICIICHBI B
CaMOCTOSITENIbHbIE  CTPYKTYypHblE  €IMHHULBI,  (QYHKIHOHUPYIOIIME  HA  MPHUHIMIIAX
CaMOOKYIIaeMOCTH, YTO TOATBEPKIAACT KU3HECTIOCOOHOCTh co3manus U dKkciuryatauun OCO/I.
Peanuzanus Takoro moaxoAa Mo3BOJISET 3aKa3uuMKaM (MOJKIIIOYAIOIIUMCS K CeTH abOHEHTaM)
ONTUMHU3HPOBATH OPraHU3aI[MOHHBIE TPOLIECCHl M COKPAaTUTh 3aTpaTbl Ha oOecreueHue
TEXHOJOTMYECKOro Mpolecca 3a CUeT UCKITIOUEHHUS !

— HEe00XOAMMOCTH B TIOYYEHUH PAIMOYACTOTHOTO IPUCBOCHHUS,

— pacxoJI0B Ha pa3BepThIBAaHHUE U MOAJIEpKaHUE paboTOCTIOCOOHOCTH 06a30BOi HH(PPACTPYKTYPHI
panuocery,

— [polecca MOUCKAa M 3aTpaT Ha COJEp)KaHHEe TEeXHMYECKOro IepCoHana, OOCIy>KHBAIOLIETO
paboTy OKOHEYHOro o0OpyJoBaHUS (PaAMOMOIEMOB, YCTaHABIMBAaeMbIX Ha O00bBEKTax
aBTOMATHU3AaIlUN).

HpI/I 3TOM OKOHCYHOC 06opyn0BaHHe MOJKET OBITH MOJIYUCHO ITOJIb30BATCIIMU Ha YCIIOBUSAX
ApCH/bI UJIX JIU3UHTIA.

Hns pazpadotunkoB ACY TII goctynm k 00beIMHEHHOW ceTH OOMEHAa JaHHBIMU MOXET OBITh
OpPraHU30BaH Ha JILFOTHBIX YCIOBUSAX C YUYETOM XapaKTepa BhIMOIHIEMBIX paboT.

Coznanne u paseptbiBanne OCOJ[ MoXeT MpOU3BOIUTHCA C UCIOJIB30BAaHUEM O0OpPYIOBaHUS
JIBYX THIIOB: «IIpO3pauHbIX»'? n «maxetupyrommx»*3 pagmomonemMoB. BbIGOp TOro MM HHOTO
TUINIA TPOM3BOJUTCA C YYETOM NPUMEHSEMBIX Ha OOBEKTaX aBTOMATH3AIlMH KOHTPOJIJIEPOB.
[IpuMeHeHHE «IIPO3pAayHBIX» PAAUOMOZEMOB OpPHUEHTHPOBAHO, B IMEPBYIO Ouepelb, Ha
KOHTPOJUIEPHI C TOCIEIOBATEIbHBIM HUHTEPPEHCOM W TPUIIOKEHUS, B KOTOPBIX OTCYTCTBYET
HEOOXOMMOCTh  yJNAJI€HHOW HACTPOMKH, KOTOpas MpPeJyCMOTpPEHa B «IAKETHUPYIOIIUX»
paauomoneMax. KpoMe Toro, B makeTHpyOUIMX pagnoMojieMax MpeayCMOTPEHa BO3MOMXKHOCTb
pe3epBUPOBAHMS KaHajla CBSI3H 3a CUET MOJKIIOYEHUs K COTOBOU CETH CBS3H, TJIE€ 3TO BO3MOXKHO,
a taxke nonkimoueHuss kK OCOJl «kycTa» ycTpoHCTB, OObEIMHEHHBIX MEXIY cO0O0i KaHallaM

cranmapra IEEE802.11 (WiFi).

Takum oOpazom, OCOJ] MoxeT HUCIoNb30BaTh J1Ba THUIA PAAMOMOJIEMOB, 00ECHEUHBAOLINX
¢buznyeckoe MOAKIIOUYEHUE BCEX MPUMEHSEMbIX B HACTOsIEe BpeMs MOJeNed KOHTPOJUIEPOB.
Bo3MoHOCTh JIOrMyecKoro MoAKIOYeHHs obecneuuBaercs paspaborunkamu ACY  TII,
MOCKOJIBKY JIJISl HUX 3Ta 3a/1aya sIBJISIETCS TUIIOBOM.

12 (ITpo3paunblii» pagMoMoaeM — YCTPOMCTBO, BEIIOJHSAOIIEE TIOOUTHYIO Tepeaady UHPPOBBIX TaHHBIX 0€3 HX
MIPOMEKYTOYHOTO TIpeoOpa3oBaHmsl. PainoMoaeMbl JaHHOTO THIIA 1IIe HAa3BIBAIOT TEIEMETPUIECKUMH, TIOCKOIBKY
OHHM 00ecIeYnBal0T MUHIMAIBHOE BpeMsI IOCTYIIA K paJIHOKaHaIy ¥ He J00aBISIOT K MOTOKY JAHHBIX CIyKEOHOH
nHPOPMAIIUH.

13 «IlakeTHpYIOIMID) PATUOMOIEM — YCTPOMCTBO, BHIOJHSIONIEE TIEpeAady IU(POBBIX JAHHBIX C UX
MPOMEXXYTOYHBIM IpeoOpa3oBaHueM, pa3AeIeHIeM Ha ITaKkeThl (ONpeaeIeHHbIM 00pa3oM o(OopMIICHHbIE

650kM 1aHHBIX). KpoMme nepeiaBaeMbIX JaHHBIX KaXKABIH MTAKET COAEPXKUT CIIy>KeOHYI0 HH(POPMAIHIO,
00ecIeynBaOIy IO MOJIEPKKY COOTBETCTBYIOIIETO MAKETHOTO TPOTOKOJIA.

[pu ucnonp30BaHUM MaTEPUAIOB CChUIKA HA CalT 00s3aTeNbHa.
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Crpykrypa OCOJl cTpouTCS MO TPHUHIHUITY OPraHU3alliu CBSI3U «TOYKA — MHOTO TOYEK» W
ucrnonb3yeT 6a3zoBbie ctaniuu (BC). PacueTHas mpomyckHas cmocoOHOCTh oHOKaHambHONH BC
(ucrionp3yrommend s paboThl OAWH HOMHHAI PaguodyacToThl ¢ marom 25 wmm 12,5 k['m)
coctaBimsier He MeHee 300 aboHEHTOB mpu OOHOBJICHUW [AHHBIX OT KaXJIOTO W3 HUX C
NEePUOANYHOCTRI0 pa3 B MuHYTY. Kakmas 0a3oBas CTaHIUS MOXET CTPOUTBHCS Kak
MHOTOKaHaJbHasl (B HACTOSIIEE BpeMsi OTpabOTaHbl TEXHUYECKUE PELICHUS AJI1 OpraHu3aluu 10
32 kananoB Ha oxHoil BC) m Hcmonp30BaTh paguoMoaeMbl OOOMX BBIIICYKA3aHHBIX THUIIOB.
CnengyeT OTMETUTh, YTO CKOPOCTh OOMEHA JaHHBIMH B «IIAKETHPYIOMIMX» pPaTdOMOAEeMax
CYIIECTBEHHO BBIIIE, YeM B MPO3PAYHBIX, HO 32 CUYET HAKJIATHBIX PACXOJIOB Ha PEaTU3AINI0
nakeTHOro npotokoia Ethernet mpomyckHast ciocoOHOCTh paguoKaHaga OCTAETCs PUMEPHO Ha
TOM K€ YPOBHE.

Hns cozpmanus OCOJl MOTyT HCIONIB30BAaThCSl TEXHUYECKHE pELICHHs, pa3padaTbiBaeMble B
HACTOSAIIEE BpPEeMsi B paMKaxX CO3/IaHUS OTCUYCCTBEHHOW paJMOTEXHHUYECKON TuIaT(opMbl
«Tenapa». OCHOBHbBIE TEXHUYECKHE XapaKTEPUCTHKU OOOpYIOBaHMs JAaHHON 11aT(opmbl
npencrasieHbl B Tabmumax 1 u 2.

Tabnuna 1. OCHOBHBIE TEXHHUECKUE XapaKTepUCTHKHU paaromozeMa «I emapa-100/40011».

Pagnomonem
«I'enapa-100/4001»

OO0mme XxapaKkTepuCTHKHU

Jwnana3zon yactot, MI'1q 146-174; 403-450
[ar cetku yactoT, K[ 11 (HacTpanBaeTcst MPOrpaMMHO) 50; 25; 12,5
Pabouee nanpspkenue, B 10-30 (mOoCTOSIHHBIH TOK)
l"abaputneie pazmeps (L x I x B), cm 17,0 x 16,0 x 6,1
Macca (B ymakoBke), KT 1,2
PaGounii pexum CUMIUIEKC/TIONY I TIEKC
AHTEHHEBIN BXOJ TNC
BoixogHas MoniHocTs ipy Hanpsbkenuu 13,6 B, Br 1-10
Hnrepdeiich 2 x RS-232 (DE-9F),
Ethernet RJ-45, USB
CKopocThb, KOUT/C 4,8:9,6; 19,2
[Iutanue, cocrosHue,
Nunukanmsa noaktoueHue k JIBC, pabora
JIBC, npuem/nepenaua
Anpecanus HET

JlaHHBIN paJIHOMOJIEM MOXKET IPUMEHSATHCS JIJIS OpTaHW3AI[MH OCHOBHBIX HITH PE3EPBHBIX KaHAJIOB
OCOJ B untepecax obecneuenust paborel ACY TII, ucnonp3yromux o00pyoBaHue, B IEPBYIO
ouepesib, C MocaeaoBaTeabHbIMU HHTepheiicamu RS-232/422/485. Jns noakiarodeHus: Goiee

IIpu ncnonp30BaHAU MaTEpHAOB CCHUIKA HAa CAlT 00s3aTeIbHA.
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COBpPEMEHHOro 00O0pyJOBaHMs, HMMEIOIIEro cereBoil wuHTepdeiic Ethernet, mpemycmorpen
BCTPOCHHBIM TIpeoOpa3zoBareib HHTEP(PEHCOB, MO3BOJSIOMIMA OpPraHu30BaTh padoTy Mo
nporokoiry oomena ganHbiMu TCP/IP ¢ onpeneneHHBIMU OrpaHUYeHUSIMU.

Ta6muma 2. [IpenBaputenbHbple  TEXHUYECKHE  XapaKTePUCTHKH  pamuomonema  «Iemapna-
100/400C».

Jnamazon gacror, MI'1q 146-174; 403-450
[ar cerku yactoT, K 11 (HacTpanBaeTcs MPOTrpaMMHO) 50; 25; 12,5
PaGouee nanpsixenue, B 10-30 (mocTOsSTHHBIN TOK)
I"abapuraeie pasmeps (L x I' x B), cm 17,0 x 16,0 x 6,1
Macca (B ynmakoBke), KT 1,4
Pabouwnii pexxum CHUMILIEKC/TIONTY AYTIIEKC
AHTEHHBIA BXOJ TNC
Brixonnast MomHoCTh ipu Hanpsbkenuu 13,6 B, Bt 1-10
Virrrepaeiichr 2 X RS-232 (DE-9F),
Ethernet RJ-45, USB

CKopocThb, KOUT/C 16; 24; 32; 48; 64; 96; 192

IIutanwne, cocTosHUE,
Nunoukanms noakmouenue k JIBC, pabora

JIBC, nmpuem/miepenaya
Anipecanusi IP

3G/4G

BcenomoratenbHbie OecripoBOAHbIE HHTEP(ENCHI WiFi IEEE 802.11b/g/n

Pamnomonem mpeaHaszHaueH s oOciykuBaHus coBpeMeHHbIX ACY TII, ucnonb3yromux
obopynoBanue ¢ unTepdeiicom Ethernet mo mporokomy TCP/IP B adupe. Takoii pagromonem
npeicTaBisier coboil  Ooslee  COBpPEMEHHOE YCTPOWMCTBO, 00JaJaroliee paciiipeHHBIMA
(YHKIMOHATIBHBIMH BO3MOKHOCTSIMH.

JlaHHBINH paguoMojieM JIOJKEH CTaTh ONM3KUM K HaeadbHOMy cpeacTBoM ais co3manus OCO/]
st ACY TII, mockoiibKy OH OyJeT MMETh JOMOJHUTEIbHBIE BCTPOCHHBIE MHTEPQEHCH IS
HOJKJTIOYEHUS K ceTsim obrero nonb3oBanuss GSM/LTE u WiFi. Beibop paanocern s oOMeHa
JMAHHBIMH  OyJIeT BBITIOJHATHECS aBTOMAaTHYECKH, B 3aBUCHMOCTH OT YCJIOBHH TpHeMa
paznocHTHala 1 3arpy>KeHHOCTH ceTH. Kpome Toro, B yCTpOICTBE IIIaHUPYETCS PeaTin30BaTh Psi
JOTIOTHUTEIBHBIX (PYHKIIMH, KOTOpBIE IMO3BOJSIT MOBBICUTH HAACKHOCTh (DYHKIIMOHHUPOBAHUS
TEXHOJIOTUIECKUX PAIMOCETEH, CO3TaHHBIX C €T0 UCTIOJIH30BAHUEM.

IIpu ncnonp30BaHAU MaTEpHAOB CCHUIKA HAa CAlT 00s3aTeIbHA.
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BbIBO/IbI:

1. Hanexxnoe (yHKIMOHMpOBaHHE COBpeMeHHBIX pactpeneneHusix ACY TII B skumumHo-
KOMMYHAJIbHOM XO3SIIICTBE, a TaKXKe Ha MPEANPUATUSAX MTPOMBIIIJICHHOCTH U TPAHCHIOPTa MOKET
OBITH 00ECIIEYCHO 33 CYET WX MOJKIIOUEHUS K MEePCIEKTUBHBIM OObESTUHCHHBIM CETSIM OOMEHa
JAaHHBIMU Ha 0a3e y3KomojocHbIX pamuomoaemoB OBY m YBY nuama3oHOB, KOTOpPbIE MOTYT
co3/1aBaThcs Ha 0a3e NeHCTBYIOMIMX OMEepaTOPOB MPodecCHOHATBHON MOOMIIBHON CBSI3H.

2. Hanbonee menecoobpasubiM mpeacraBisiercs npumenenne OCOJl Ha pacnpeneneHHBIX
00BEKTaX MPOMBIIUICHHOCTH U TPAHCIIOPTA, TIe TPeOyeTC st OpraHn30BaTh YAAICHHOE YIIPABJICHUE
U cOOp JNaHHBIX HA 3HAYUTENBHBIX PACCTOSHUSX, IENalollue MPOKIAJAKy M IOCIeayrolee
coJepkaHre KabeabHOH ceTH HeOOOCHOBAaHHO 3aTPaTHOM ¢ (PMHAHCOBOW TOUKH 3pEHUSI.

3. B Hacrosimee Bpemst B Poccuiickoit deneparuu BeayTcs pabOThI 1O CO3JaHUIO CEMEHCTBA
COBPEMEHHBIX  pPaJUOMOAECMOB,  TPEJHA3HAYCHHBIX  JJii  OOeCredYeHHs  HaJIeKHOTO
dbyukuonupoBanust ACY TII pa3znuuHoro Ha3HaueHUs, KOTOPbIE MOTYT OBbITh IPUMEHEHBI IPU
coznanun OCOJl mns ACYTII XXKKX. 3aBepuienue 3Tux paboT U MEepexo]l K MCHOIb30BAHUIO
HOBBIX M3JICJIMHA OTEUYECTBEHHOTO MPOU3BOICTBA MO3BOJIUT paspabortunkam ACY TII e TOIBKO
MOBBICUThH HAJIEKHOCTh CBOMX IMPOJYKTOB M PACIIUPUTH UX (PYHKIHOHATHHBIE BO3ZMOXHOCTH B
YacTW OpraHM3alMHM YIAJEHHOTO YIpaBlieHUs U cOopa JAHHBIX, HO M YOPOCTUTHh JOCTYI K
pPaauoYacTOTHRIM pecypcam B MPOIECcce CO3aHusl COOCTBEHHBIX KOMILIEKCOB.
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