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PocT Ha doHe No3nTUBA

CnTyaumnio Ha MMPOBLIX PbIHKaX BO BTOPO NOAOBUHE AeTa onpeaAensinv ueHTpobaHkn:
OCHOBHOE BHUMaHue nHeecTopoB BbINO 06palleHo Ha 3asiBAeHNS KpynHenwnx LB
0O HOBbIX Mepax NoAAepP>KK SKOHOMUK. CoBbITUS! YKe B pOCCUNCKOM TeAeKOM-CeKTope

cnocobcTBOBaAM POCTY pbiHKA Ha 06LLIeM NO3UTVUBHOM OHe.

AHHa
SANLEBA,
SHBAUTUK

VK «DyHam
MeHeAXMeHT»

B urone BOnaTuiabHOCTh HA POCCUMICKOM
PBIHKE CYIIECTBEHHO BO3POCIA. 3aTEM CTa-
OWIN3ALIMY PBIHOYHOI CUTYallUU CIIOCOO6-
CTBOBAJIO 3asBiaecHUe iasbl EIIB Mapuo
Jparu o0 HaMEpEHUHU CAENIATh BCE HEOOXO-
JIUMOE ISl COXPAHEHHUS €BPO U €BPO30OHBI,
HOIEPKAHHOE TTO3XKE APYTUMH MUPOBBI-
MM (PUHAHCOBBIMU JHAEPaMu. OJHAKO MO-
3UTHBA XBATHJIO HEHAJOITO, U yKE B Ha-
4ajie aBryCTa Ha PBIHKU BEPHYJIUCH «MEJ-
BEXKbHU» HACTPOEHHUS, CBSI3AHHBIE C OXHU-
JIAHUEM HOBBIX CTHMYJIUDPYIOIIUX MEpP OT
BEJYIIUX MUPOBBIX IIECHTPOOAHKOB.

«PocTtenekom»
B BOCXOASILLeM TpeHAe

Axnun «PocTesnexkoMa» BBIVISICIU JIy4d-
e 6yMar OCTAJIbHBIX TEJIEKOMMYHHUKAITU-
OHHBIX KOMITAHMI: UX CTOMMOCTbD 32 Pac-
CMaTPUBAEMBIN IIEPUO/I BEIPOCIA Ha 5,65%,
J0 ypoBHs 126,11 py6. 32 mrTyky. Hau6onee
4AKTUBHO KOTUPOBKU POCIH B IIEPBOH IO-
JIOBHHE aBI'YCT4, MOCJIE YETO KOHCOIUIU-
POBAINUCH HA JOCTUTHYTBHIX YPOBHAX. CTO-
UT OTMETHUTDb, YTO OCHOBHBIMU JIpaiiBepa-
MM BOCXOJAIIEH JUHAMHKH BBICTYIIAIH
NPEX/IE BCETO OXKUJIAHUSA JOBOJIBHO CHJIb-
HBIX PE3Y/IBIaTOB JIeATC/IbHOCTH BO I KBap-
Tase (ONyOJIUKOBAHBI 30 aBryCTa), 4 TAKKE
BECbMA MTO3UTUBHBIE KOPIOPATUBHBIE HO-
BocTH. Tak, «PocTeneKoM» B KOHIIEC HIOJII
3aBEPIIM KOHCOMUAAUIO «Ckail JIMHKa»
U MOJTYYWI JIMLIEH3UIO HA OKA3AHUE YCIIYT B
ceTax 4-ro nmoKoneHus. B cpegHecpoyHoONn
MIEPCIEKTUBE CUIBHBIM JJPAHBEPOM POCTA
KOTHPOBOK OIEPATOPa CIOCOOHO CTATh
pasmelieHue 6ymar Komnanuu Ha LSE, a
TAKKE TOATBEPXKICHUE HUH(POPMALIUU O
BO3MOJKHBIX KPYIIHBIX M&A, IIpexXe BCETO
B CETMEHTE I'OJIOCOBOU CBA3HU.

Kanurammzanuss COTOBOIO ONEPATOpPa
MTC 32 pacCMaTPUBAEMBII IEPHUO/]] YBEIH-
qtach Ha 3,89%, nocturays 237,83 py6. 32
akumio. HecMoOTpsl Ha TO YTO B UIOJIE KOM-
IMAHUA CTOJIKHYJIACH C TIPOOJIEMAMU BEJIE-
HUs1 6M3HeCa B Y36€eKkucTaHe U TypKMeHUH,
CWJIBHOT'O HETATUBHOT'O BIIUSAHUSA HA JUHA-
MHKYy €€ KOTUPOBOK 3TO MOKA HE OKA3AJIO.
BypHBEIM pOCTOM 32 OJHY TOPIOBYIO CEC-

CHUIO B 5,6% aKIIUM KOMIAHWUU OTMETHIN
HOBOCTB O 3aITyCKE B MOCKBE C 1 CEHTAODA
cetu 4G LTE. OgHako 3ateM 6ymaru orie-
paTopa CKOPPEKTUPOBAINUCH BHU3 — HH-
BECTOPOB PA304aPOBAJIA PE3YIBTATHI | 1TO-
ayroaysa o PCBY, cOrmacHoO KOTOPBIM YH-
CTast IPUOBUIbL KOMITAHUHM COKPATHUJIACH HA
22% — no 28,2 muipz py6. IO CPAaBHEHUIO C
AHAJIOTUYHBIM IIEPHUOJIOM IIPOILIOTO T'OJA.
Boipydka BbIpOC/iIa Ha 12% u cocTaBmiIa
130,4 mnpg pyo., BaIOBast NPHUObUIL YBEIH-
YusIack 10 60,9 mitpy pyo.

Buy back v HoBble aKkTVBbI

Bymaru AOK «CricTemar» BRIpocIu Ha 1,69%,
OCTAHOBUBIIMCh Ha OTMETKE 25,31 py6.
OCHOBHBIM JIPANBEPOM POCTA CTATIO MPO-
BezicHue buy back akuwmit kopnopauuun. B
PaMKax IIPOLEAYPBl OOPATHOT'O BLIKYIIA JO-
uepHue CTpyKrypbl ADK «Cucrema» — KUIp-
ckas Sistema Holding Ltd 1 OAO «Cucrema
duHaHC VTHBECTMEHTC» — MPHOOPENN aK-
LUU MATEPUHCKOA KOMIIAHUU B Pa3Mepe
0,09%: neppas xkyria 0,07% akiyi (Hapac-
THB CBOIO JIOIO B MATEPUHCKOU KOMITAHUU
10 0,85%), BTOpas — 0,02% (yBEIMYUB JOJIIO
10 3,02%). HamomuuM, uyto buy back Ha cym-
My B $300 mutH 6bu1 06bsaBIEH ADK «CricTe-
Ma» emie B Mae. [Ipemioxenue, JeUCTBYIO-
1ee A0 15 okrs6ps 2012 1, KacaeTcs akiui
U GDR KOMITaHUU.

Becpbma BOMATWIBHO TOPIOBAIMCH dAK-
nuu PBK, nmorepsasime B UTOre 7% Karura-

Cnpaska UKG

B nepnog ¢ 15 niona no
25 aBrycta nHaekc MMBB
npubasunn 2,65% — 0o
ypoBHSA 1454,08 nyHk-

Ta, nHaekc PTC BbIpoc

Ha 5,07%, 0o OTMETKM
1436,84 nyHkra. OTpac-
neson nHaexkc «<MMBB
TenekoMMyHuKaumm» 3a
paccmarpvBaemeli nepu-
on npubasun 3,18% — oo
ypoBHS 2126, 13 nyHkTa.
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mmzanuu (1o 15,288 py6. 3a miT.). KoMmanus ony6amuKoBa-
JIa BECbM4 ITO3UTUBHYIO OTYETHOCTD 3a II kBapran 2012 r,
OTPA3UBIIYIO POCT COBOKYITHOM BBIPpYYKU OAO <«PBK» Ha
36% MO CPABHEHHIO C AHAJIOI'MYHBIM IeproyioMm 2011 & — 1o
1,503 mpp py6. IIo COOOIIEHNIO KOMIIAHUH, BBIPYJIKA BbI-
pocna 6naropaps 3(p@eKTy OT BXOXKIEHUS HOBOI'O aKTU-
B4 (XOJIMHI 3aBEPIINII CAEJIKY 110 MOKynke RuCenter 1 Ha-
YaJI €0 MHTETPALIUIO C COOCTBEHHBIM XOCTUHIOBBIM OH3-
HECOM), 4 TAKXKE 32 CYET OPTAHUYECKOTO pocTta. Konconu-
JUPOBAHHBIN NOKazaTenb EBITDA y PBK cocrasun 80 MiH
py6. npotus 107 muH py6. Bo II kBaprane 2011 . COBOKyTI-
Hasd UHTEPHET-AyJUTOPHA KOMITAHHUH BBIPOC/IA IO UTOr'AM
KBaprana (Tof K rofly) Ha 27% u jocruria 61,2 MiH yHU-
KAJIbHBIX [TOJIb30BaTene. Ayauropusa «PBK-TB» B Poccun
B UIOHE cocTaBya 19,4 MIH 3pUTEEH, YBETUYUBIINCH 34
rog Ha 18%.

XopoLlure HOBOCTU C MMPOBbLIX PbIHKOB

bymarn poccuiickux MT-KOMIAaHUI Ha 3apyOEKHBIX
IUIOHIA/IKAX IEMOHCTPUPOBAIN PA3HOHANIPABICHHYIO JIU-
HaMUKy. PaBopuToM crany akumu VimpelCom Ltd, npu-
6GaBUBIINE 32 PACCMATPUBAEMBIN nlepuos 27,87% u npu-
GIU3UBIINECS K alpenbckuMm yposHaMm B $10,37. Poct
crpoca Ha 6ymMaru 6T OOECIEYEH PS/IOM MO3UTUBHBIX
KOPHOPATUBHBIX HOBOCTEH. B 4aCTHOCTH, CTAJIO U3BECT-
HO, 4TO KOMITaHUA Altimo BepHyJIa IPUHAJICKABIINI €if
KOHTpPOJIb HaJ, VimpelCom, B pe3ynbraTe 4ero KOHTPOIb

HAoporue apy3bsa!

Ha/l KOMIIAHUEH TENEPDb pacnpeaessaeTcsa Mmexay Telenor u
Altimo NIPaKTUYECKH B PABHBIX JOJMAX. B asrycre Altimo
OOBABIIIA, YTO IIpuobpena fomo Weather Investments B
VimpelCom 3a $3,6 mpy (11,8 1osut. Ha akiuio). B pesyib-
TaTe CAETIKU Ao Altimo yBenuausaeTcs ¢ 25 10 40,5% ro-
JIOCYIOIIMX aKIMIL. BO3MOKHO, 4TO JaHHAsA CHEIKA YCKO-
PUT paspenieHre CriopoOB MEXIYy POCCUMCKON aHTUMO-
HOIOJIBHOU CITyk6011 U Telenor. JIONOMTHUTENbHBIM CTH-
MYJIOM POCTA AKIIUHM KOMIIAHUH BBICTYIIHJIA OTYETHOCTD
110 MC®O 3a II kBapran 2012 1, COMIACHO KOTOPOH 4H-
cras npubsutb VimpelCom Ltd Beipocia Ha 83%, JOCTUT-
HyB $488 MJIH 1O CPAaBHEHHUIO C AaHAJIOTMYHBIM IIEPUOAOM
npomnaoro rojga. KoHcomuauposaHHas BBIPYYKA KOM-
maHuu cocrasuia $5,7 mapa (IpupocT B 4%). ITokazarenb
EBITDA yBenuuwnicst Ha 2% ¥ JOCTUT 3HA4eHY $2,5 Mp/,
opranudeckuii poct EBITDA — 8%.

Xopomime TEMIIbI POCTa POJEMOHCTPHUPOBAIN OYyMaru
POCCHUIICKOTO MHTEPHET-MIOUCKOBHKA Yandex, Npr6aBUB-
mue 14,21% — o yposHs $18,85. OCHOBHBIM JIpafiBEPOM
POCTa KAIUTATU3AUMHA KOMIIAHUM CT41d OTYETHOCTD IO
US GAAP 3a Il kBapTan 2012 r. Yucras npuobUIb «IHAEKCA»
COCTaBWJIA 2 MIIPZ PYO., YBEIMUUBIIHCH HA 76% IO CpaB-
HEHMIO C AHAJIOTUYHBIM NOKa3artesiem 3a Il ksapran 2011 1.
KoHCOMMINPOBaHHAS BBIPYYKA 32 TOT K€ IEPUO]], BBIPOC-
s1a Ha 50% — 10 6,8 Mp[ py6. OnieparoOHHAs TPUOHLTH 32
I KBapTAJI COCTABMIIA 2,2 MIIP/L PYO., YBEIUUUBIIHCH HA 63%
(rox x roay). BocineacTBum poCT KalUTAIU3AAN [IOKC-
KOBHUKA MOT OBITh CBSI3aH C UCTEKIINUMU OIPAHUYEHUAMU
Ha IpoAaxy akuuil Facebook mia npe-IPO MHBECTOPOB,
KOTOPBIE TOKYyHAJIU OyMaru «IHAEKCa».

AxiiyaM Mail.ru Group HE yAaJIoCh 3aBEPIIUTb TOPTH PO-
CTOM — CTOMMOCTD HX 32 PACCMATPHBAEMBINA IEPHOJ] COKPA-
TIWIACH HA 6,23%, 10 ypoBHst $32,05. XOPOIIMM [TOBOIOM ISt
pocCTa B HaYaJI€ aBI'YCTA TIOCIYKIIO COOOIEHHE O BBIILIATE
CITEITMAIBHBIX JUBUZICH/IOB B pasmMepe $3,80 Ha axiuio; 06-
112t CyMMa JTUBUJICH/IOB COCTABUT $795 MitH. O/ITHAKO y4aCT-
HUK{ PBIHKA OBICTPO OTBIIPAIN JAHHYIO HOBOCTb, ITOCIIE
4Ero OyMaru BHOBb CTAIU TEPATb B CTOUMOCTH.

g axkuuii IBS Group yBEIMYEHMIO KAIIUTAIM3ALMNA
COCOOGCTBOBAJIA ITyOIUKAITHS OTYETHOCTU ITO US GAAP 32
2011 r, COrMacCHO KOTOPOH YHUCTasd MPUObUIL KOMIAHUH
IO CPABHEHUIO C NPEILIYIIUM (PUHAHCOBBIM T'OJJOM BO3-
pocia Ha 59% — o $40,9 MiH, a2 peHTA6€IBHOCTD 10 YH-
CTOI IpUOBUIH — C 3,9 10 5,0%. B pesynsrare 3a paccMma-
TPHUBAEMBIN IIEPUOJ, 1I€HA AKLIMI KOMIIAHUH YBEIUYNIACh
Ha 4,8%, NOCTUTHYB OTMETKH B $17,85.

XypHany «<MKC» ncnonnserca 20 ner. 31o cepbe3Hbiil l0OUNeil — HeMHorme N3gaHusg Cymesiv nepexuTb BCe NOCT-
nepecrpoeyHblie NnepTypoauumu coeBpeMmeHHoi Poccun. TeMm 3HamMmeHaTesibHee, YTO Ball XXypHas — POBECHUK COTOBOM
CBSi3U B Hawen cTpaHe. Kaxxabii ero Homep — CBOero poAa UCTOpUYEeCKUii anbMaHax, B KOTOPOM 3anevyatsieHbl Bce
3Tanbl pa3BUTUS U CTAaHOBJIEHUS COTOBOW CBA3U. MepBblie MOOUNbHbIE TenedoHbi, NepBbie oTNpaBfeHHblie SMS- n
MMS-coo6ueHus, nepeas cetb 4G... Bce To nepeoe, 4To GblI0 B HaLLEe XXU3HN, — COXPAHEHO BaMu AJ1S UICTOpUN.
B T0 e BpeMsi Bbl ObIM NEPBbIMU U B CBOEM, XXYPHAIMCTCKOM, Aene. Nl octaeTecb TakoBbIMU U cerogHs!

Ot Bceit gywmn xenaem pepakuum «<MKC» panbHeMLLINX TBOPYECKUX YCNEXOB,

MHTepecuhuﬁeM U MHOro qm'a'r@ﬁ!
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HaM He cTpaweH... BTO?

BcTynaeHne Poccnm B BTO - TeMa, KOTOPas yoKe NoYTU AB3 AECSITKA AET A3eT NULLLY AAS Pa3MbILLAEHNN
1 NPOrHO308B BCEM, KTO CBSI3aH C 3KOHOMIMKOWM 1 B3Hecom. Bce CTapaloTCs NpeAyCMOTPETb BO3MOXK-
Hble PUCKW, 3apaHee HaT cNocobbl HeTPaA3aUUN HeraTMBHBLIX NOCAEACTBUIN, @ HeKOTOPbIe AaXKe
NpPeABKYLWAIOT XOpOoLyo NpubbInb. T-0TpacAb OXKMAGET NOCAEACTBUIA C 33BUAHBIM XAQAHOKPOBMEM.

Ha ¢oHe ABHBIX M CKPBbI-
TbIX crpacter UT-cdepa B
00630pax IKCIEPTOB OCTAET-
Cs1 B 30HE, KOTOPYIO MOKHO
OIIPENE/IUTh KAK HEUTPAIb-
Hy10. BO MHOIOM 3TO BbI3Ba-
HO TEM, UYTO HHUKTO HE OXXU-
Jla€T CEPbE3HBIX U3MECHEHU
PBIHOYHBIX YCJIOBUI. 3ama/I-
Hble T-KOMITAaHUH TAK WX
WHAYE YKE IPUCYTCTBYIOT HA
HaIlIEM PBIHKE, 4 BBIXOJ] HO-
BBIX HUI'DOKOB OyZeT JOCTa-
TOYHO IUIABHBIM, MOCKOJIb-
Ky UM IPUJIETCS NOTPATUTH
HEMAJIO PECYPCOB IS a1all-
TALU K COBDEMEHHBIM POC-
CUHCKUM YCIOBUAM. DTO
JlA€T OCHOBAHMSI IIOJIAraTh, YTO oTeyecTBeHHas U T-cepa,
MHOABUBIIAACS KOIZA-TO MPAKTUYECKH C HYJIS, IEPEKUBINAS
KPH3HUC U JE(PONTHL, CIOCOOHA HE IIPOCTO YCTOATh B HOBBIX
PBIHOUHBIX YCIOBUSIX, HO Y U3BJIEYb U3 HUX BBITO/TY.

Masen
BACUNBEB,
reHAMPeKTop
KOMMaH
«ActpoCodT

Bopbba c cobon

MBI BIIOJIHE MOKEM HABSI3aTh CBOM MPABUIA UTPHL, XOTS
OBl IOTOMY, YTO HAXOJUMCSI Ha CBOEH TEPPUTOPHHU, 3HA-
€M MNPHUHIUIIBI PAa0OTHI, YMEEM NPOAATh CBOU IPOIYKTHI
U YOIYTH 3aKa349UKy. Hy a caMoe 171aBHOE — Y HaC €CTh IOo-
HACTOSIITIEMY CEPBE3HBIE KOMMETEHIMU. OMIBIT POCCUI-
CKUX Pa3paboOTIMNKOB BECbMa BOCTPeH6OBaH B EBporie, e
OVIIYET OCTPBIH KaIPOBBII roo. [Tpy 3TOM € HAITHM CIIe-
ITUAJIMCTOM, 3HAYUTETBHO 60JIEE IOHATHBIM U OJIM3KUM IO
MEHTAJIUTETY, IIPOLIE U ObICTPEE HANTU OOIUI A3BIK, YEM,
CKaXEM, C IPOTPAMMUCTOM U3 43UATCKUX CTPAH.

Insa Poccuu nipucoenunenue k BTO npeanonaraer B
MEPCHEKTHUBE CO3ZaHUE 60Jiee OIATONPUATHBIX YCIOBUM
JUISL OTEYECTBEHHOI'O MAIIMHOCTPOEHUS U JPYroro Mnpo-
U3BOJCTBA CJIOKHOM, HAYKOEMKOU IIPOAYKLIUU. A 3TO 3HA-
YUT, YTO COBPEMEHHOMY IPOU3BO/ICTBY, UCIOJIb3YIOMIEMY
BCE MEHBIIE PYYHOTI'O TPY/d U BCE OOJIbIIE NPOIPAMMUPY-
€MBIX CTAHKOB, IOTPEOYETCA PA3PabOTKA CHELIMATIBHOTO
IT1O. B 3TOM BECbMA CIIEU(PHUIHOM CEIMEHTE MAJIO CUJIb-
HBIX OT€YECTBEHHBIX UI'POKOB, OTTOYUBIIINX CBOM HABBIKU
HAa 33KA3aX I EBPOINENCKUX ITPOMBIIUICHHBIX TUT'AHTOB.

Tem poccurickum MT-KOMIaHUAM, KOTOPBIE YK€ IIATb-
JIECATBD JIET PAOOTAIOT C 3aMaIHBIMU KIMEHTAMU, B HEKOTOPOM
cMBbIcie TTOBe3no. EBporna, CIIJA — 31O JKeCTKasA Cpena, OCo-
OEHHO B OTHOIIEHNH KAYECTBA, IPEABABIAEMOIO K Pa3padboT-
Ke. COTPYJHUYECTBO C 3aPYyOEKHBIMU MAPTHEPAMU 3ACTABISA-
€T NPUAECPKUBATBCA YETKHUX CTAHAAPTOB, HOATATUBATHCA /10

BBICOKOT'O YPOBH#, 33/1aBAEMOTO 3AKA3YMKOM. EC/IM HaBBIKU
Y 3HAHWS, HAKOIUICHHBIE 32 T'O/IbI IOZOOHOI PaGOTHI, TPHUME-
HATb U B OTEYECTBEHHOM OU3HEC-CPEE, TO BIIOHE MOKHO
Ha PaBHBIX KOHKYPHUPOBATh C THOCTPAaHLIaMH B Poccum.

DTa 60pbdA C COOOH, C IMTyOOKO YKOPEHUBILEHCS HAITHO-
HAJIBHOU TPaJUIEd paboTaTh BHOJCHUJIBI CTAHET CAMBIM
CJIOKHBIM JIJIS1 POCCUMCKOTO 61U3Heca B 11e710M 1 U T-cpeprl
B YACTHOCTH. YTOOBI COCTABUTD OLTYTUMYIO KOHKYPEHITHIO
3aMaJHBIM KOMIIAHUAM, IOTPEOYETCS KPEITIe IEPKATHCA 34
T€ HUIIY, I7I€ OTEYECTBEHHBIN OIBIT 60raYe, 4 3TO B OCHOB-
HOM pPa3paboTKa CHEMUAIU3UPOBAHHBIX MTPOTrPAMMHBIX
MNPOAYKTOB. ITOBBIIIAA KAYECTBO, CO3/1aBasi COOCTBEHHDBIE
JKECTKHE CTAHAPTHL, HAPAIINBAsA KOMIIETEHLIMH, MBI CMO-
JKEM CYLIECTBEHHO OIPDAaHUYUTH BO3MOKHOCTH YKPEIUIEHHUA
Ha PBIHKE HEOOJBIIOTO, HO OYEHb KBATU(PUITUPOBAHHOTO
IIyJ1a EBPOMNENCKUX Y3KONIPO(PIBHBIX PA3PAOOTIUKOB.

Yero ctont oXknaaTtb 1 bosiTecs?

BO3MOKHO, TOJIBKO TOTO, UYTO 3apyOEKHbIE KOMITAHUH,
IpUXO/Asa B POCCHIO, HAYHYT IIEPETATUBATD K CEOE JIydIIne
Ka/Ipbl. BBIpACTUTh CWIBHOTO CHEIIUAIMCTA OBIBACT HeE-
IIPOCTO. 3a4aCTyIO PEYb UAECT 06 YHUKAIBHBIX IIPOEKTAX,
B KOTOPBIX HAKAIUIMBAJI OIIBIT Pa3padoTIYuK. KOHKypEHTEI
13-34 FPAHUIIBI HE BCEI/IA CMOTYT NPEMIOKUTD OOIEe UH-
TEPECHBIE IPOEKTHI, HO YTO KACAETCS YCIOBUH TPY/1d, KOM-
IIEHCALIMOHHBIX IIAKETOB, KOPIIOPATUBHBIX CTAHJJAPTOB —
3/1€Ch MHOTHE POCCUHCKUE PA6OTOAATENN IIPOUTPLIBAIOT.

Ho pgaxe y 310, Ka3a710Ch Obl, HETATUBHOU TEHACHIIUY €CTh
CBOM IUTIOCHL KaIpOBBIN PKUOTAK YCHIUT KOHKYPEHIIHIO HA
PBIHKE TPY/A, CIEIUAINCTBI OYYT BBIHYK/ICHbI TTOBBIIIATD
KBUIM(PUKAIIUIO U TIOJIy4aTh HOBBIE 3HAHUS, YTO IIPUHECET
IIOJIb3Yy OTEYECTBEHHOM UT-0Tpaciu B 11eIOM. YTO KaCaeT-
Cs1 COXPAHEHMUS B IITATE IIEHHBIX COTPYJHUKOB, TO 3/IECh HET
YHUBEPCAIBHOIO perentd. HO y KOMITAHUM, KPENKO CTOSI-
LIEH HA HOI'dX U UMEIOIIECH COJIUIHBIN ITyJI 3AKA30B, BO3MOX-
HOCTH JyISI MOTHBAITUU CIIELIMATIMCTA BCETIA HAMYTCSL.

WT-6M3HEC HE TOPONUTCS ITAHUKOBATD MO TOBOAY BCTYII-
senus Poccun B BTO win paspabaTbBaTh IUIAH JAEUCTBUH
B KPUTUYECKOH CUTyalluy. XJIaAHOKPOBHUE, C KOTOPBIM MT-
OTPaC/Ib OXKHAAET MOCIENCTBHI, CKOPEE BCETO, OOYCIIOBIIE-
HO TEM, YTO HABBIKH, ITO3BOJIAIONIME OCTABATLCA HaA IUIABY,
YK€ JAaBHO BBIPA60TAHbL OYEBHIHBIM IUTIOCOM BCTYIUVIEHHA B
BTO pist UT-0Tpaciu CTOUT CUUTATH OOIIEE YIYIIICHUE €€
TEKYIIETO COCTOAHUA. Hac »IyT yCUIeHue KOHKYPEHIUU,
HEU3O0EKHOE CTPEMJIEHHE K BBICOKUM CTAHJAPTAM Kade-
CTBA, BHEIPEHUE COBPEMEHHBIX TEXHOJIOTUH PAOOTHI U ITO-
BBIIICHUE 3HAYUMOCTHU KOPIIOPATHBHBIX IIEHHOCTEM.
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BPEMEHEM HE NN\EHEHHbIE

PbIHKY CBS131 1 UHPOPMALIMOHHBIX TeXHoAoruii — 20 AeT. OH poBecHUK «NKCy» &, —n ®
LAn pyka 06 pyky. BoabLion 6paT nomMmoran pactu maneHekomy. U 6e3 npeysenn-
YyeHnin — HaobopoT. CeroaHsa «NIKC» npeanaraeT BMecTe OrASIHYyTbCS Ha3aa, B VIKT-

peTpocnekTuey. YTobbl He TOALKO BCNOMHUTL — YTObLI yBnAETh ByayLiee.

MeHOMeH 20-AeTus

Kak nasectHo, Poccnsa - cTpaHa C HenpeAckasyemMbiM NpowAbiM. CekTopa UIKT 3To KacaeTcs, no-

YKaAy, B MeHbLUEe cTeneHn, 4em NOAUTUKN 1 obulecTtsa. Lindpbl n hakTbl HeM3MeHHbI, @ BOT UHTep-
npeTaunn y KaXkaoro Aymaioulero HYeAnoseka CBOW.
AasHnin asTop «UNIKC» Anekcen LLUANATMHOB npeanaraet ceoto Bepcnio NIKT-peTpocnekTyssl.

Anekcein

WANATNHOB

MeHoMeH KoHBepreHunn KT

JHUHAMHUYHOE PA3BUTHE PbIHKA U TCXHU-
YECKUH IIPOTrPECC B TEYEHME ITOCIICAHUX
JBYX IECATWICTUIN IIPUBEIU K KOHBEPICH-
uun nHPOpMaTuOHHBIX (IT), KOMMyHMKa-
uroHHbIX (CT) n Meguitneix (Media) Tex-
HOIOrui (puc. 1). I1posasisaeTcsa KOHBEPreH-
UM B PA3HBIX ACHEKTAX. TeXHOIOTHMYECKH
OHA4 IO3BOJIACT JOCTABIIITH MYJIBTUMENNNI-
HbIE COOOIIEHMUS IO PA3IMYHBIM CETSM, KO-
TOPBIE OBUIM TPAJUITHOHHO BEPTUKAILHO
Pas3feneHpl. DTO NPUHIUINIUAIBHO MEHSET
CTPYKTYpy OHU3HECA KOMIIAHUM, COAEpPKa-
HME YCIIYT U YCTPOKCTB, CHOCOOCTBYET MOSIB-
JIEHWIO MHHOBAIIMOHHBIX OU3HEC-MOJENEH.
Ha MakpO3KOHOMMYECKOM YPOBHE IIPO-
UCXOJUT MEXCEKTOPHASA KOHBEPIECHLIMA —
MHOI'M€ COLIMAIbHBIE U OU3HEC-YCIYTHU Ha-
KJIAJBIBAIOTCA W CPALIUBAIOTCA, CO3/IAI0TCSA
HOBBIE CETEBBIE ILIAT(OPMBI (HAIPUMED,
MOOWIbHBIN GAHKHHT).

Ecimi BO3MOXKHOCTH KOHBEPI'E€HIIUH OCO-
3HAIOTCA HA I'OCYAAPCTBEHHOM YPOBHE U
€CJIM TPABUTENILCTBA CO3/AIOT COOTBET-
CTBYIOLIYE YCIOBUA I €€ PA3BUTUA, ITO,

KaK TIPABHJIO, OKA43BIBAET CAMOE OJaro-
NPUATHOE BIMAHUE HA SKOHOMHKY CTpPa-
HBI B II€JIOM. XOTSI KOHBEPIECHIIUA MOXKET
YCJIOXKHUTD CTPYKTYPY PBIHKA, OHA IIPEJO-
CTaBJIET JOCTYII K OOJIee MIUPOKOMY KpPy-
ry ycayr KT, OTKpBIBasi HEBH/IAHHBIE Pa-
Hee BO3MOXHOCTH. Hampumep, Te Ipyl-
IIbI HACEJICHUS, 111 KOTOPBIX JOCTYII B MH-
TEPHET TPAAULIMOHHO 3aTPYJHEH, MOIYT
MOJIB30BATBCA €I0 YCIAYIrdMU YEPE3 MO-
OwbHBIE Tene(OHBL CeTh Ka6EIBHOTO Te-
JIEBUJIEHUS T€HEPUPYET OOJIbIIE AOXOAO0B
OT MNPEAOCTABIEHUS B EAMHOM ITAKETE TO-
JIOCA, THTEPHET-YCIIYT U MacC-Meana. Kon-
BEPIrEHIUA CIIOCOOHA OOECIEUUTh YCKO-
pEHNE POCTA SKOHOMUKH CTPAHBI JTAKE B
YCIOBUAX IVIOOAIBHOTO 3KOHOMHYECKOTO
craga. CTpaHbl, KOTOPBIE MOOWIPAIOT KOH-
BEPIrEHIUIO MTOCPEACTBOM COOTBETCTBYIO-
e 3KOHOMUYECKON MOJIMTHKH, ITOJIy4a-
IOT 3HAYUTC/IbHBIC IIPCUMYIICCTBA B ILIA-
HE PACHIUPEHMA JOCTYIIA K MH(POPMALNH,
CHIDKEHUA 3aTPAT U YCHUJIEHHs KOHKYPEH-
I, YTO B KOHCYHOM CYETC BC/ICT K ITOBbI-
IMCHUIO YPOBHA KU3HU HACCJICHUA.

Puc. 1. KonsepreHuua CT, IT v Media AsmwkuTenm
KOHBepreHuU1Mm
o e MakeTHas KOMMYyTaLIMS.
CT  FIN U uMTs Ehinied Kak M3BECTHO, CyIIECTBY-
GPON
GPRS bl IOT IBA OCHOBHBIX CIIOCOO2A
L Lot Lol AL KOMMYTAIIUM — KOMMYTa-
Intemet - 2nt 11151 KAHAJIOB M KOMMYTAITHS
I
Pl -
o iz i bk akeToB. TpaUITHOHHAS TE
IT WLAK  RFID MZM JIe(POHHAsL CEThb IIOYTH CTO
Closd
TeRAP Computing JIET CTPOMIACH Ha IIPHUH-
ks . LUNE KOMMYTAUUU KAHA-
YouTu
W .
. e 70B. IToMHUTE: «BaphIIIHS,
Media CMonbHbBIFD. «BapblnHg»
DOLSIS

BTBIKACT HITCKCP B COOTBCT-
CTBYIONICC I'HEC3/10 HA CBOCH

JIOCKE, T.€., KAK TOBOPSIT Te-
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JIE(POHUCTBHL, MPOKIIOYAET KAaHAI CBA3HU. C TEX ITOP B TPAU-
LIMOHHOM Tesle(POHUU MAJIO YTO U3MEHWIOCH. TOJIBKO BMe-
CTO «OGaPBIIIHU» MPOKIIOYEHHUEM KAHAJIA 3aHUMAETCS 4B-
TOMaTH4eCKas TesaepoHHas cranus, ATC, cHagana Mexa-
HHYECKAS, 3ATEM IEKTPOHHASL

IToueMy ke TIOBCEMECTHO JIAKE B TEIE(POHUU OT CETEH C
KOMMYTAIUEH KAHAJIOB IIEPEXOJAT K CETAM C KOMMYTAIIU-
€M MAaKETOB, HECMOTPS HA TO 4TO 3TO TPEOYET OIPOMHBIX
3aTpar? IIpoBesieM NPOCTYIO aHAIOTHIO. [IpEICTaBBTE, YTO
BBI €/I€TE€ HA MAIIIMHE M3 JJOM4 HA PA0OTY: CHAYAJIa BbIE3XKA-
€T€ CO JIBOPA, 3ATEM €/IETE 1O YIUIAM U IIONAJAETE HA MATH-
CTpasib. ITOTOM CBOPAYHBAETE C HEE, OIATD EECTE IO YIUIAM
JIO CBOETO O(PHCA, MPOEIKACTE YEPES MIIArOAYM MAPKOBKU,
I7I€ U CTABUTE MAIINHY. TaK BOT, €C/IX ObI aBTOMOOMIBHOE
JIBIDKEHHE OBUIO aHAJIOTUYHO KOMMYTAILIMH KaHAJIOB, TO HU
HAa TE€ YJIUIIBL, 1O KOTOPBIM BBI €IETE IO U NTOCJIE MATUCTPA-
JIW, HUA HA 33HATYIO BAMH ITOJIOCY HA MATUCTPAIN HUKTO HE
MOT OBI BbIEXATh, [IOKA Bbl HE 3aKOHYWIU CBOM MAapHIPYT.
DTa NIOJIOCA 3aPE3EPBUPOBAHA TOJIBKO I BaC. IMEHHO MO
TAKOMY HNPHHIIUIY PA6OTAIOT CETU C KOMMYTAIIUEN KaHa-
JIOB: IPU TENE(MOHHOM BBI3OBE BbI MOXKETE MOJIYATD B TPYO-
KY, MOXKETE HUYETO HE TIEPEIABATD IO (PAKCY, HE CKAUMBATD
U HE 3aKa4YMBaATh 4yepe3 noaxmodcHue dialup win yepes
GPRS — Ban1 KaHAJI OCTAETCA «IIPOKIIOYEHHBIM.

A BOT KOMMYTAIIUS TAKETOB AHAJIOTUYHA OOBIMHOMY pe-
JKUMY JIBWDKEHUSI aBTOMOOHWJICH HA JOporax. Bac moryr
WIN BBl MOXKETE OOT'OHATH — y MAKETOB TAKXKE €CTh IIPHO-
PHUTET TOCTABKHU. BaC MOI'yT HE NPOITyCTUTD YEPE3 NuIarda-
VM, €CJIX BbI 320bLIH JJOMA IIPOMYCK, — U MTAKETHI MOT'YT HE
IIPOMTH Y€PE3 LIII03 MU MEKCETEBON 3KPAH, €CJIN Y HUX
HE TA METKA B 4/IPECHON YACTH.

SICHO, YTO IKCIUTyaTaLMs ABTOJOPOT IO IIPUHITUITY KOM-
MyTaLMU KAaHAJIOB IIPUBEJET K HEMIOMEPHBIM pacxoaam. 1
MMEHHO 32TPATHOCTb KAHAIBHBIX CETEN CTAJIa OCHOBHOM
MNPUYHMHOM OTKA32 OT HUX, HECMOTPSA HA TO YTO OHU IO-
TEHIIUAIBHO OOECIEUYNBAIOT HAUBBICIIEE KAYECTBO CBS-
3u. Kpome Toro, npu Tene(proHHOM Pa3srOBOPE MAy3bl MEX-
1y (ppazamu, CJIOBAMH U JAXKE 3BYKAMHU 3aHUMAIOT JI0 85%
BpeMEHU. MIHa4Ye roBops, NPU NAKETHON KOMMYTALUU B
KOZIEKAX PEUYEBON TPAPHUK MOKHO yKATh 10 15% nepBoHa-
YaJIbHOTO OObEMA.

Bropas npudmnHa MOBCEMECTHOIO MEPEXOAA K KOMMYTA-
LI [TAKETOB — BO3MOKHOCTB ITPEAOCTABIATD IO OJHOM CETH
HE Y3KUI HA60P YCIIYT — pedb, (PAKC, SMS, — a LIe/IbI CIIEKTP
(«MyJIBTUCEPBUC»). TapH@bI HA OOBIMHYIO TENE(MOHHYIO CBA3b
HEYKJIOHHO U JIOBOJIBHO OBICTPO MAJIAI0T, 1, BUIUMO, YKE HeE-
JTJIEK TOT JIEHD, KOITIA YCIIyTrd TOJIOCOBOY CBA3U OyEeT IPEIO-
CTAaBJIATBCA OECIVIATHO, KAaK OOHYC. YK€ CEHMYAC T'OIOCOBASA U
JIKE BUZICOCBA3b Yyepes «CKaANI» 6ECIUIATHA, ECJIU 3BOHUTH HE
Ha Tese(pOH, 4 Ha KOMIIBIOTED. Tesie(pOHUCTBI OO HE MOT-
JI1 CMUPUTBCA C TEM, 4YTO B MIHTEpHETE TENe(POHUA CTAHO-
BUTCA JIMIIb OJHUM U3 NPWIOKEHMUI. Kak Ke Tak, BO3MyIIa-
JINCh OHU, MBI CTPOW/IN CETH, CTPOWIN U HAKOHELL IIOCTPOH-
Ji. TTOTOM IpUIIIEsT KAaKOHM-TO «CKAHIT», IOCTABHJI IIAPY CBOUX
CEPBEPOB U HAYA1 OTOUPATh HAIll XJ1€0, IOKYCWICS Ha «CBsI-
Tast CBATBIX> — JAJIBHIOIO CBA3b, OCHOBHYIO CTATBIO JJOXO/JOB!

OJIHAKO TEINEPb AMEPHUKAHCKUI OIlepaTtop Verizon, KO-
TOPBIN PAHBIIIE CYAMICA CO «CKaUIOM», OOBHHSIS €TI0 B I1d-
PAa3UTU3ME, IIPOAET CBOU MOOWJIBHBIE TEIE(POHBI C IIPEAY-

p

CTAHOBJIEHHOM! YCJIYT'OX «CKAMIT» — OCTAETCA TOBKO IIPOI-
TU PETUCTPALUIO. AHITIMUCKAs ITOCJIOBUIIA I1ACUT: «ECin
YTO-TO HEJIb34 NPEAOTBPATUTD, TO B TOM HAJO XOTA ObI
II0y4aCTBOBATL»>. JI€/10, OAHAKO, HE B PEMIEPCKOM 3aXBa-
T€ CEKTOPA PBIHKA, KOTOPBIA KTO-TO CUMTAJI CBOUM, 4 B pa-
JUKAIbHOM U3MEHEHUHN OU3HEC-MO/IEIIEH, BBI3BAHHOM HO-
BBIMU TEXHOJIOTUAMI.

NGN, «codTtceut4» n FMC. JIpyroe HazBaHUE ceTei
C KOMMYTalYEH ITAKETOB — CETU CJIEAYIOLIETO ITIOKOJICHUA
(Next Generation Networks, NGN). TepMHUH 4YHUCTO Map-
KETUHI'OBBIIN, HE TEXHUYECKU, 16O HEBO3MOXKHO OIIpE/ie-
JINTD, KOT/I4 K€ OHO IIPUJIET, 3TO CIIeAyIoliee okonenue. Co
CIIOPHBIM HauMeHOBaHUEM NGN 4acTo aCCOLUUPOBAICA
€llle O/INH MOJHBIM B CBOE BPEMS TEPMHUH — «CO(PTCBUTY»
(softswitch). OTMETHM B CKOOKAX, YTO TPAJAUIIMOHHBIN
PYCCKUIT IEPEBO/] «IIPOTPAMMHBIN KOMMYTATOP» B KOPHE
HEBEPEH, IOCKOJIBbKY B IAHHOM CJIydae CJIOBO soft O3Ha4a-
€T He software (IpOrpaMMHOE OH6ECIIEYEHUE), A UMEHHO
«MATKHI», «TUOKUI». KpOMe TOTO, «COPTCBUTY» — HUKAKOH
BOBCE HE «CBUTY», ITOCKOJIBKY HUYETO HE KOMMYTHPYET.
KomMyTanysa OCyLIEeCTB/IACTCA O/, €0 YIIPaBIeHueM B IP-
ceTH. «CO(pPTCBUTY» JIIIb OOPAO6ATHIBAECT CUTHAIU3ALIUIO U
VIIPAB/AECT MEAUAIUIIO3AMHU, KOTOPBIE OCYLIECTBIIAIOT CThI-
KOBKY C CETBIO KOMMYTAIMH KaHAIOB (T(pOTT) s TOAKITIO-
4EeHUA A600HEHTCKHUX YCTPOUCTB (OOBIYHBIX TEIE(POHOB U
(axcoB). IP-TeneOHBI MOT'YT HOAKIIOUAThCA K IP-ceTn 6€3
BCAKUX IIUTIO30B, U, CTPOT'O T'OBOPS, ULl UX PAOOTHI «COPT-
CBUTY» HEOOA3aTENEH. Bojlee TOYHOE TEXHUYECKOE Ha-
3BAHUE MIPECJIOBYTOI'O «CO(PTCBUTYA» — KOHTPOJUIEP MEINA-
w0308 (Media Gateway Controller, MGC).

OT1crofa CTAHOBUTCS TMOHATHBIM IPOUCXOXKIEHHUE BO3-
3PEHUI YACTU CBSIBUCTOB, 4TO, MOJI, B NGN pa3mep 06bI4-
HOI TeNe(POHHON CTAHIIUU €MKOCTBIO 10 TBIC. HOMEPOB
OyzAeT He OOJbIIIE MAYKH CUrapeT. JJeHCTBUTENBHO, «COPT-
CBUTY» UMEET JJOCTATOYHO OOJIBIIYIO €EMKOCTb yIIPABJIE-
HUS, IO HECKOJIBKMX MHWUIMOHOB 400HEHTOB B CTAHJAPT-
HOM 19-m10MMOBOM cTaTuBe. B nnepecuere Ha 10 TBIC. HO-
MEPOB (CTAHAAPTHYIO EMKOCTb MeCTHOI ATC) Kak pas
[1a4YKa CUrapeT U NoaydnuTcsa. OaHako B ceTax NGN Her 11o-

Puc. 2. COOTBETCTBUE apXMTEKTYP
undposoro kommyTatopa (ATC) 1 cetn NGN

Cetb

Cranuma ATC NGN

Ynpasnenue

baga faHHbIx
a00HEHTOB

[JlaHHbIe

00 abOHeHTax Konseprenuns FMC

KommyTauuontoe
none

IP-cetb

Megnawno3 W Megnawnios W Meguawnios

ABOHEHTCKME
KOMMAEKTI
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HATHA «TeJIEPOHHOHN CTAHLIMNU»>, 60O B HUX
CTaHIIUA — BCS CEThb (PUC. 2).

NGN — 3TO mar K KOHBEPICHIIUU CETEN
(PUKCHPOBAHHOI 1 MOOMJIBLHOI CBs3U (Fixed
Mobile Convergence, FMC), BBIpaKatOIIUH-
Cs1 B IOCTPOEHUHU €TUHOH «TPyObl» — OOIIEN
onopHou cetu IP/MPLS Kak [y roJI0COBBIX
YCIIYT, (PUKCUPOBAHHBIX 1 MOOWIBHBIX, TaK
U YOIYT HEPEJAYU JAHHBIX, 4 TAKKE B CO3-
JAHUM €OQUHOM 0a3bl JAHHBIX JIJIT MOOWIb-
HBIX, (PUKCUPOBAHHBIX U IP-TeneOHHBIX
a60HEHTOB. Ionoc B ceTsax NGN CTaHOBUTCA
OJHOM 13 YCIIYI IIEPENAYU JAHHDIX.

IMS - cpeactBO peanmsaummn FMC.
ITonHOLIEHHAsA KOHBEPreHUMs (PUKCHUPO-
BAHHOM 1 MOOWIBHOH CBA3U JJOCTUTAETCS B
ceru IMS (IP Multimedia Subsystem) — noga-
cucreme yoyr IP-mynsrumenna. 1 sra cetb
OPHUEHTUPOBAHA HA TO, YTOOBI MOJKIIOYATh
MOJIB30BATEIA, 3ANPANIUBAIONIETO YCIYIY,
K OIIPEZICJIEHHOMY CEPBEPY B JOMEHE, JAH-
HYIO YCIIYTY IIpefocTasiaonemy. Eciau cerb
NGN — 3T0, CTPOro roBops, O/IUH JJIOMEH U B
HEM TPYAHO IIOJIYYUTD YCIYTY U3 APYTOr'O 10-
M€EHa, TO B IMS 3Ta mpobsemMa yCIenHo pe-
meHa. ITomp30BaTEIb MOXET ITOIYyYATD ITAKET
YCIIYT, Ha KOTOPBII OH IOAIINCAH, AK€ HAXO-
JIICh HE B CBOEM JiomaliHeM JJjoMmene. [1pasia,

JUIL 3TOTO T'OCTEBOU JIOMEH TAKXKE JIOJDKEH
HOAJIEPAKUBATH TEXHOIOTUIO IMS, nHave ma-
KET YCIYI HE yAACTCA IOIYYUTD IIOJHOCTDIO.

Apxurekrypa IMS 10CTaTO4HO CI0XKHA, U
O HEM B CBOE BpeMsI ObUIO HAMMCAHO MHOTO.
OTMETUM TOJIBKO TO HOBOE, YTO TIOSIBUJIOCH
II0 CPABHEHUIO C apxureKrypor NGN. Bo-
HEPBLIX, B IMS y1a1oCh pemmTs 3a4a4y eu-
HOTO YIPAaBJIECHUS U €JUHOTO CIIEKTPA YCIyT
JUIs (PUKCUPOBAHHBIX U MOOWIBHBIX TTOJIb-
30BaTesIeH (BIIPOYEM, MUP TEJIEKOMMYHUKA-
ITH IBUKETCS K TOMY, YTO BCE €I'0 MOJIb30BA-
TeU OyyT MOOMIBHBIMI). BO-BTOPBIX, yAa-
JIOCh TEXHUYECKU PEUIUTh POOIEMy Kade-
CTBA yCJIYT, YTO ObUIO KAMHEM IPETKHOBEHUS
B cerax NGN u HMurepnere (e Ka4ecTBO
obecneunBaeTcs o NpuHIUNy best effort).

FMC HE€ TOJNBKO BBI3BAJIA M3MEHEHUE
APXUTEKTYPBl CETEM, HO U IOBIUSUIA Ha
OU3HEC-MOJEIN IPEAOCTABICHUS YCIyT. OT
«CHUJIOCHO-0AMIEHHOM» APXUTEKTYPHI CETEN
(1 COOTBETCTBEHHO, GU3HECA B HUX, KOI/IA
[IOJIB30BATE/b 34KA3bIBACT PA3HBIC YCIYTH
B PA3HBIX CETSX) MOCTEIEHHO MPOHCXO-
JIUT MEPEXOJ, K YPOBHEBOI, «CJIOEHOM» AP-
XUTEKTYPE, KOT/IA TIOJIb30BATEIb MOKET 34-
Ka34Tb BEChb CIIEKTP HYKHBIX €My YCIYT Y
OIHOTO TIpoBariziepa (puc. 3).

Puc.

)

Ynpasnenue YnpasneHue Ynpasnenue

D
)

OnopHas

OnopHas
CeTb

CeTb

OnopHas
ceTb

P
A

Cetb
gocTyna
(GERAN)

Cetb
A0CTYMA
(GPON,

N/

TepmuHans

PSTN PLMN WuTepHer

3. JanbHeiLwas KoHBepreHums GUKCUPOBaHHOM

1 MobunbHOM cBa3u npu nepexoge ot NGN k IMS

d Computing

IP/MPLS
Konseprerums FMC

Cetb
focTyna
(Single RAN)

Cetb
focTyna
(Single FAN)

TepmuHansl

Bo3spacTt
Madycaunna

20 net - pna XypHa-
na, pa6oraiowero B Ta-
KOW ObICTPO MeHsoLwencs
cdepe, Kak MHPOKOMMY-
HUKauuun, 3To, HaBepHoe,
Bo3pacTt Madycauna. No-
yemy OuGnenckuin ctapew,
NPoOXua TaK [0JIr0, Mbl
BpS4, TIA KOoraa y3HaeMm.
Mouemy UKC npoxun 20
net? OTBeToM, KaK MHe
KaXKeTCq, MOXEeT CJIyXUTb
CTapbiii COBETCKMIA aHeK-
poT: «Ha Bonpoc aHke-
Tbl, koneGanucb nNyu Bbl B
npoBeAeHun JIMHUU nap-
T, PaOuHOBUY oOTBe-
Tun: "Konebancsa Bmecte
C IMHMUen ». 1 He cuuTaio
cebs ctapoxunom UKCa,
Ha MO0 [0/I0 NPUXOAUT-
CH NUuUb LUECTb JNieT ero
XN3HU, HO U OHU ObIIN C
JINXBOW 3aroJiHeHbl KO-

nedéaHnamMu un PbICKaHbEM

BCNepn, a UHorga u Ao co-
OTBETCTBYIOLUX TeJso-
ABMXEHUN TeJIeKOMMYHU-
KaUuMOHHOM OTpPAaciu.
TenekoMm, Bce Oonblue
nponutbiBascb UT, HaBO-
pauMBaeT Ha CBou KabGenu
BCIO OKpYXaloLllylo Bce-
JIEHHYIO — CUCTEeMbl MO-
OunbHON U (pUKCUPOBAH-
HOW CBSi3U, AaTta-LeHTpPbI
n BcCe CconyTrcTBylowlee
nm o6opyaoBaHue, obna-
Ka 1 o6na4yHble CepBUCHI,
OusHec-Mogenu, Koprno-
paTUBHBIX M [OMAaLUHUX
KJIIMEHTOB U T.A4. U T.N. Ny
MEHsl A0CTaTO4HO Harno-
CTU, 4TOObI 3a9BUTb, 4YTO
Mbl ycrneBajsn .3a BcemMum
3TUMU MaHeBpaMu, ynae-
JINBas paxe caMmoe UxX Ha-
yano. Ecnan y tenekoma
Aena nouayt v panblue
TakuM >XXe_annipom, To
ansa UKCa ckopo BoBce He
ocTaHeTCs * «Henpoduib-
HbIXx» TeM. Y 3TO o4eHb X0-
powo. Bo Bcskom cnyvyae
BCe 9TU rogbl MHEe UHTe-
pecHo ObIN10 y4YacTBOBaTh
B npouecce co3aaHus
XypHana. Hapgelocb, 4to
BamM OyaeTt xoTs Obl BNO-
JIOBUHY TakK )Xe UHTepec-
HO ero yurarb. Mbl Oyaem
cTaparbCs.
EBreHust BOJIbIHKUHA,
obo3pesarens UKC
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CeTH IOCTyIIa KOHBEPTUPYIOT B €IUHBIE CETU JOCTYIIA
Single RAN (paguopocrym) u Single FAN (IIpoBOAHOM, B
TOM YMCJIE OIITUYECKUU JOCTYII). DTO O3HAYACT, YTO Pa3-
HBIE TEXHOJIOTHU AOCTYNA U MOJIb30BATEIbCKHUE HUHTEP-
(hENCHl PEATUBYIOTC Hd YHUBEPCAIBHOM OOOPYIOBAHUM.
Hanpumep, cucreMa 0a30BbIX CTaHUIUH Single RAN MoxeT
CHavana ObITh CKOH(UrypHUpoBaHa i cerert 2G (GSM/
GPRS/EDGE), 3ateMm I1yTeM IpOrpamMMHO-ANIIapaTHOrO all-
rperizia nepeBeeHa Ha PEXKUM paboThl B ceTax 3G (UMTS/
WCDMA/CDMA2000) u panee — 4G (LTE). Cets Single FAN
TaK K€ OPraHU3YET JOCTYII MO PA3INYHBIM (PUKCUPOBAH-
HBIM uHTepgpeiicam: POTS (obpranas teneponus), ADSL,
xPON, LAN, Wi-Fi 1 T/1. ¥ TaK ke ClIOCOOHA K JTATbHEHUTIICH
MOANMUKALIMU 10 MEPE MOABJICHUA HOBBIX TEXHOJIOIU.

Bce Busbl Tpaduka nepesaioTcs Mo OOLIEH OMOPHOU
cetu IP/MPLS. B HEN NODKHBL ObITH PEATU30BAHDBI YIIPAB-
JIEHHE TIOJIOCOH MPOITYCKAHUA /711 OOECTIEYEHNUS KA4ECTBA
yaryr QOS U KOHTEHTHO-OPUEHTHPOBAHHASA TApU(PHKA-
1. Takas OnopHas CETh NOMYYN/IA HA3BAHUE «UHTEIIIEK-
TyaJIbHON OUTOBOU TPYOBI» (Smart pipe) B IPOTUBOIIOIOXK-
HOCTb «TYIION 6UTOBOU Tpybe» (dumb pipe), T.e. IP-ceTu
6€3 BBIIEYIOMAHYTBIX (PYHKUIMI. OTCYTCTBHUE 3TUX (PYHK-
LU — OCHOBHOE NPEIMATCTBHE, MEMIAIONIEE CAENATh OU3-
HEC CETEBOT'O OINEPATOPA NMPHUOBLIILHBIM M 3ACTAB/IAIOINIEE
€r'0 TaK WIN NHAYE CTPEMUTBCS B «PUTEIII», HA PBIHOK KO-
HEYHBIX NOJIb30BATENEH. YTO BOBCE HE OOS3ATENBLHO IS
MOJIy4EHUS IPUOBUIEH, CKOPEE, JAXKE YMEHDBIIIAET BO3MOXK-
HYIO IPUOBUTL OT smart pipe. «Iymas 6utosas Tpyda» mo-
JIO6HA aBTOCTPA/ie 6€3 MYHKTOB B3BUMAHUA IUIATHI 34 IIPO-
€31 M O€e3 CPEeICTB YIPABIEHUA JOPOXHBIM TPAPHKOM.
IMS noMoraeT npeBPATUTD €€ B «IUIATHYIO ABTOCTPAAY>, C
«TOJUI-TEUTAMH» U BBIEJIEHHBIMU ITOJIOCAMU C JAOIOJIHH-
TEIbHBIMHU TApU(AMU (TAKUE €CTh, HATIpHUMED, B Kanndop-
HUM). CO3AATENN «XaBEEB>» U «(DPUBEEB> HE 3aHHUMAIOT-
Cs1 CTPOUTEILCTBOM U IKCIUIYATALMEN YIMYHOU CETU AB-
TOLOPOT (CETU JTOCTYIIA), HO OYEMY-TO K TAKOU MOJEIN
HACTOMYMUBO CTPEMATCA CETEBBIE ONIEPATOPHI, CTAPAACH 3a-
XBATUTb PBIHOK KOHEYHBIX IOJIb30BATENEHM, BMECTO TOT'O
4TOOBI CTPOUTD «UHTEJIEKTYAIBHYIO TPYOY>.

NEMOAN33auns1 NpUAOIKEHUIA

Certb (twutargopma) IMS arperupyer yciayru CEPBUC- U
KOHTEHT-IIPOBA/IcpOB (OOO3HAYEHHBIE HA PHUC. 3 KaK
cloud computing) ¥ IPeJOCTABIACT UX BCEM BUAM I10JIb-
30BATEJICH MIPU MOMOIIU YHHUBEPCATBHOIO MPHUKIAHOTO
nporpaMmMmHoro uarepgerica (API). Paspaborka cranjaap-
TOB API 6b11a IPOAUKTOBAHA HEOOXOUMOCTBIO COOUPATD,
KaK B KOHCTPYKTOPE Lego, «CKIEUBATh» MEXKIY COOOM pas-
JINYHBIE TTPWIOKEHUS, PAOOTAIOIINE HA PA3TUYHBIX KOM-
MBIOTEPHBIX IUIAT(POPMAX U ONEPAITMOHHBIX CUCTEMAaX. To
€CTb JIENIATh PE3Y/IBTAThI PAOOTHI OJTHOT'O NPHUIOXKEHUSA J10-
CTYIIHBIMM I IPYTUX, HEOOA3ATEIBHO PAOOTAIONIUX HA
TOI K€ IUIAT(POPME, UTO U UCXOIHOE. A TAIOKE JIETIATh BHYT-
PEHHUE NPUIOXKEHUS JOCTYITHBIMU Yepe3 IHTEpHET.

API 1any BO3MOXKHOCTb CO3/1aBATh MOIIIHBIE IPHUIOXKEHUS,
JIOCTYIIHBIE IO MEPE NOTPEOGHOCTH B HUX YEPE3 OTKPBITHIN
YHU(PULIMPOBAHHBII UHTEPdENC. KOpnopaTUBHBIE IPUIO-
2KEHUSI B COBOKYITHOCTH — 3TO OTPAKEHUE CIIOKHBIX OU3HEC-
MPOLIECCOB, KOTOPBIE MOI'YT MEHATBCS B 3dBUCUMOCTH OT

2. ~ —
CUTYALIUU B OTPACIIH, TPYIIIE NPEAIPUATHI WIH HA KOUKIOM
KOHKPETHOM NPEANPUATHN. MOJIEb «CKIEUBAHUS> CEPBU-
COB, BHAYAJIE OPUEHTHUPOBAHHAA HA HYXKAbl IPEATIPUATUIA,
CTaJIa IPUMEHATHCS. U HA NTOTPEOUTENIBCKOM PBIHKE, OCO-
O6€HHO ¢ nosB/IeHuEM Web 2.0. B moTpebuTenbCKoM CEKTO-
pe MuTepHeTra nH(MOPMALMA U CEPBUCHL MOI'YT IPOTPAMM-
HO arperupoBaThbCs, OOPA3Ys TAK HA3BIBAEMBIE CEPBHCHDBIC
KOJUTaKU (service mashups). MHOrue CepBHC-TIPOBANAEPHI,
Takue Kak Amazon, Facebook, Google, cienanu csou API oT-
KPBITBIMU, 1 CTOPOHHUE PA3PAOOTIMKU MOTYT HUCIOJIB30-
BATb UX JIJIs1 CO3/JAHHSI COOCTBEHHBIX ITPHJIOKEHUI.

ODTOT NOAXOA MPHUBEN K IIOABJICHHUIO MOAENN SaaS
(Software as a Service), B paMKax KOTOPOU IPHUJIOKCHUS
MOTYT COCTABJIATbCSI U3 JPYTUX CEPBHCOB TOTO K€ WIH
JIPYTOro IpoBaKAepa MpU MOMOIIUA €IUHOM arperupyro-
mer maTpOpMBbL B KauecTBe MIaT(OPMBI B JAHHOM CIIy-
4gae BeICTynaeT IMS. TakuMu cepBUCAMU MOTYT OBITh, Ha-
IIPUMED, JIEKTPOHHASA MOYTA, WIEHTU(MHUKALMA OJIb30-
BATENA, MHAWKALIMA €TO NPUCYTCTBUA B CETH (presence),
VIIPABJIEHUE I'PYIIIAMU, HENPEPBIBHBIA ITOACYET UCIIOIb-
30BAHHBIX PECYPCOB U T.II. CEPBUCHI MOI'YT 34J€UCTBOBATD-
CsI B PA3IMYHBIX KOM6I/IH21LII/I$IX B 6I/ISHCC—HpI/IHO>I(€HI/IHX B
TOM CJIy4a€, ECJIM TOTOBOE KOPIIOPATUBHOE MPUIOKEHUE
HY’KHBIM (DYHKIIMOHAJIOM HE OOIA/IAET.

Ha apeHy BbIXOASIT HOBblE UHTEepHeT-
NoAb30BadTeANN...

B 1968 r. nosiBriIcs npoo6pa3 Murepuera — ARPAnet,
CETb MEPEJAYN JAHHBIX, COEIMHUBINIAS YEThIPE KPYITHEN-
mux yHusepcurera CHIA (mpumedarenbHo, YTO [BA U3
HUX HaxoaaTca B KannudopHuy, I7e HbIHE PACIIONOXKEHA
BceM musBecTHaa Kpemuuesas JJonvna). B 1971 1. konmye-
CTBO «CAMTOB» YBEJIMYMJIOCH /10 18,2 B 1980 I ux cyer yxe
1€l Ha COTHH, TpudeM CeTb OObENNHANA HE TOJIBKO YHU-
BEPCUTETDI, HO U TOCYUYPEXKACHUA, 4 TAKKE JEIapTaMeH-

Puc. 4. BusyansHoe npenctasnenue Mutepreta 8 2003 .
Bo Bpe3ske — ARPAnet B 1980 r.
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TBI UCCJIEJOBAHUN U Pa3pabOTOK KPYITHBIX
KOMMEPYECKHUX (PUPM.

Hu 0 Kakux Ipyrux yciayrax Kpome repe-
Jla4M JAHHBIX TOTJA €€ HUKTO HE AyMaJ,
M HHKTO HE MOT IPEJIOosarats, 4To CeTb
OYAET HUCIOIB30BATBCA I TENE(POHHOM
Y BU/JICOCBA3Y, UIA TPAHCIALINN TCIICBU3U-
OHHBIX IIPOTPaMM U 4TO B CeTH 10U 6y-
JYT paboTAaThb, HE BBIXOA U3 oMa. K 2003 1.
YUCIO Y37I0B B CETH JOCTUIJIO 5 MJIH, 4 YHC-
JIO CBSI3EU Mexy HUMHU — 50 MJIH (pUC. 4).
Mup cran nogxmodeHHbIM. C Tex nop CeTb
TOJIBKO Pa3pacTalach, U CEUYAC MOJOO6-
HBIF PUCYHOK B TOM K€ MACHITA6€ IIPOCTO
HE IOMECTUJICS ObI HA CTPAHUILIE.

OJHaKO (PU3HOJIOTHS YENOBEKA CO BpE-
MEH ETUNETCKUX MHUPAMH/ MPAKTHYCCKU
HE€ HM3MCHMJIACH. ILIISI BOCIIPpUATHA JIbBU-
HOU 10/11 UH(POPMAITUN 06 OKPYKAIOIEM
MHPE y YETOBEKA MO-TIPEKHEMY €CTD TOJb-
KO JIBA IVIa34 U [IBA yX4a. A 3KPAaH MOHUTO-
Pa, 3aHUMAIOIIMIL BCE 60JIEE BAXKHOE MECTO
B UH(POPMAITUOHHOM IIOTOKE, EXXETHEBHO,
€KEUYACHO U EXXECEKYHJHO OOPYIIHUBAET HA
4eJIOBEKA HACTOANINE MH(POPMALIMOHHBIE
HUATApHBI (BIIPOYEM, JO OOOHSHUS, OCA3a-
HUA U BKyCa HTEPHET TOXE MTOTUXOHBKY
Jobupaercs). Briopy KpuuaTth «Kapayim» U
M300PETATh HOBBIX 3JIEKTPOHHBIX ITOMOII-
HUKOB Il COPTUPOBKM HWH(POPMAILITUOH-
HBIX ITIOTOKOB U PCATPOBAHMA HA HUX.

U Takue TIOMOIHUKN HC ITPEMUHYJIN I10-
SIBUTHCSL. Bce GOblIIe YCTPOHUCTB CTAIU 00-
MEHUBATLCA UH(pOpMaLen yepe3 Murep-
HET 6€3 y4aCTHs 4YEJIOBEKA WIM C €TI0 4a-
CTUYHBIM y4aCcTHEM. Tak poOAuIach KOH-
LIEOIUA MEKMAITMHHOTO B3aMMOJICUCTBUS
(machine-to machine, M2M). Ha Het OCHO-
BaH, HAIIPHUMEDP, CEPBUC HABUI'ALIUM C y4de-
TOM MPOOOK Ha AOpOrax. CMapT(OHbI WIN
HABUI'ATOPBI BOAUWTEJIEH, €OyIIUX IIO YJIU-
1AM, aBTOMATHYECKH OOMEHMBAIOTCA JTAH-
HBIMH C T€OUH(POPMALTMOHHBIM CEPBEPOM
(ecmur Takor O6OMEH UM Pa3pENIEH) U MOJTy-
YaI0T OT HETO IAHHBIE, KOTOPBIE OTOOPAXKA-
IOTCSL HA 9KPaHE CMAPT(OHA B BUJE LIBET-
HBIX TIOJIOCOK BJOJIb YJIXL], CUMBOJIU3UPY-
IOMUX MHTCHCHUBHOCTD OBYDKCHHA HA HHUX.
Taxcxe nepenarorcs coodbenus o ITT1 KoH-
TPOJIE CKOPOCTU U IMTPOCTO KOMMEHTAPHUH O
JOPOKHOI OO6CTAHOBKE. JIpyror npumep —
ABTOMATHYECKASA TIEPEJAYa TOKA3AHUN I10-
TOJIHBIX JATYUKOB [UII CEIbCKOTO XO3SIH-
CTB2, CYCTYHNKOB PACX0/1A AJICKTPOIHEPIUH,
BOJIbI WU T'a34, a Taroke RFID-meToK.

.. HOBble B3Hec-moaenn
CepBHUCH, TOAIOOHBIE CEPBUCY HABUT'AITHH C
Y4€TOM IIPOOOK, B KOHLIENIIUU ceTy IMS, oue-

BUJTHO, HAXOJATCA B OOs1ake (cloud computing,
YPOBEHD YCIYT HA PUC. 3). PaccMoTpum 11po-
LECC OKA3aHMA TAKOI'O CEPBUCA.

CepBep M2M (TIIyCTb 3TO OyAET CIIyk0a
<IHAEKC-TPOOKM») XPAHUT T'€OMH(pOPMA-
ITUOHHYIO CUCTEMY B BUJIE KAPT U HAKJIA/IbI-
BA€T HAa HEE MH(POPMALTHIO, TOTYIEHHYIO OT
CMAPTMOHOB MOIb30BATENECH. OTIpPaBIIA-
€TCSL U TIOJIYYAETCA 3Ta NH(POPMAIIUS Pa3-
HBIMM IIyTsIMHU — 110 ceTu Single RAN (LTE,
3G wmm GSM) unu Single FAN (B janHOM
caygae 3TO MOXET ObIThb Wi-Fi). CBasb 3G
MOZKET, HAIIPUMEDP, OOECIIEYUBATh TOT WU
WHOI oneparop 6ombmon Tporiku, LTE —
Yota, a Wi-Fi — «Pocrenekom». [ToTOKM UH-
(bopMaIINH ATPETUPYIOTCS YEPE3 OIIOPHYIO
CeTh (CKaXeEM, TOrO ke «PocrenexkoMar) u
JIOCTABJISIIOTCS B O6/1aKO yepe3 APL. MBI BU-
JIUM, YTO B IIPETOCTABIIEHHUU JJAHHOTO CEP-
BH(C4 YYACTBYIOT HECKOJIBKO UI'PDOKOB PbIH-
K4, HaXOAANIMXCS HA PA3HBIX YPOBHAX
NH(MOKOMMYHUKAIIMOHHON HH(PACTPYK-
TYPBL, U Y KAKIOT'O U3 HUX — CBOS (DYHKIIUS
U 30H4 KOMMEDPYECKUX HHTEPECOB.

DTOT IpUMEP HAITIAAHO MOKA3BIBAET, YTO
BPEMEHA, KOIZIA yCIIyra MOJHOCTBIO (Pop-
MHPOBANIACh U TPEJOCTABIANIACh OJHHUM
U TEM K€ OIEPATOPOM, MOCTENEHHO yXO-
JAT B MPOILIOE. BEPTUKAIBHBIN OU3HEC
CEPBUC-TIPOBANIEPOB P KOHBEPIEHIIMNU
WKT paccianBaercs, U B KOKIIOM CJIOE MMO-
CTENEHHO MPOUCXOIUT CIHUSHUE UTPOKOB
(3m€ech XapakTepHa KOHcomuaanus «Pocre-
JIEKOM»). OT IapagurMbl BEPTHUKAJIBHOT'O
OU3HECA «CETh — YCIYTa» MBI IPUXOJUM K
YPOBHEBOMY IIOCTPOEHHUIO CETH, K HOBOMY
PaCIpeRENEHNIO POJIEN UTPOKOB B MH(O-
KOMMYHUKAIIMOHHOM OU3HECE, B KOTOPOM
BCE OOJIBIIIEE MECTO 3AHUMAET AYTCOPCHHT.
ITOoKa3aTENBLHO B 3TOM IUIAHE HEJABHEE Pe-
IIEHUE, YTO HOBYIO CEThb paanogocTymia LTE
OyJeT CTPOUTh OJIUH NPOBANJIED, 4 ONlepa-
TOPBI OOJIBIION TPOMKHU €€ OYAYT UCTIOIB30-
BATb. XOTA PEMIEHUE ObUIO YUCTO AAMUHU-
CTPAaTUBHBIM, OHO TEM HE MEHEE HAXOUT-
Cs B PyCJIE TTOCNIEIHUX OU3HEC-TEHICHIINI
U BITOJIHE OIIPABJIaHO 3KOHOMMYECKU. B ca-
MOM JIEJIE€, 3aYEM CTPOUTDH TPH PAJHUOCETH,
KPOIINTB Ae(PUIIUTHBIN PaJrOYaCTOTHBIN
PECYPC B MEJKUI BUHETPET, CBOIAINNI HA
HET BCE IIPEUMyLIECTBA TeXHONOrUu LTE,
KOTOPOM HYXEH /[JOCTATOYHO IIHPOKUU
HENPEPBIBHBIA YdCTOTHBIN JUAIIA30H.

Aanee kpueas paszeumus Koneepzen-
uuu HKT nponezaem uepe3s Humeprem
eeweri, Humepnem 3Hanuit u yxooum
6 oonakxa. O6 Imom — 6 onudxcatiwen u
écex caeoyroujux nomepax «HKC».

YBaxxaembie
konneru!

KomnaHuga «Beimnen-
Kom» ot Becen pywu no-
3apaBngeT BeCb Kosiek-
TMB XypHana «UHdpopm-
Kypbep-CeBsa3b» € 100U-
neem. 20 ner — Becomas

N 3HaYMMmana aarta aJisgd 3, ﬂ{

AaHuna!

TeNneKOMMYHUKALUOH- :

Has oTpacysib — CaMbIn
AVHaAMMYHbIA KU BbICTPO-
MEHAILWUNACA CermMmeHT
POCCUNCKOW 3KOHOMM-
kn. U 3a pBa pecsatune-
TS TeNleKoOM-UHAYCTpUS
KapAWHaNbHO U3MEHN-

v A
3

. P
nacb;aBMecTe C Hel poc?&j

MeHaNCcs U pa3BuBancs
XypHan «UKC». Ans Bbl-
COKOMHTENNeKTyalibHOW
TesieKoM-oTpacyin 0co-
OEHHO HY)XeH CUCTEMHbI
noaxop XXypHana, npeno-
cCTaBjieHne y4YacTHuUKam
pPbIHKa TOYHOW WU Ba>XHOMN
nHoopmMauummn, - BbiICOKO-

3bl U aKTyasnbHOW aHanm-
TUKU, TaKk HeoOXoaAUMbIX
OJI NPUHATUS BEPHbIX U
B3BELUEHHbIX pPeLueHuiA.
CeropHa «<MKC» aBnaerca
OAHOW N3 BeayLnx nHTe-
pecHbIXnpodecCcUuoHanb-
HbIX MJIOLLLAA0K, Ha KOTO-
poi _obGcyxaaloTca Hau-
Oosee aKTyanbHbIE€ U XU-
Bble BONPOCHI TeJieKoMa,

KauyeCTBEHHOM 3Kcnep'rv|-,l'

NPOUCXOANUT BOBNEYEHUe
yuTaTesien n IKCNepToB B
WHTEePaKTUBHYIO paGoTy.
MbinckpeHHe no3gpas-
ngem XxypHan «UKC» '‘c
ABaALaTbiM OHEM POX-
AEHUSA U Xenaem Kon-
NIeKTUBY XXypHana TBOp-

HYeCKux ycnexoB, Kade- .

CTBEHHbIX NyOonuKauum,

ABTOPUTETHbLIX U TaNnaHT- **

nnBbIX 3KcnepToB. Octa-
BalTeCb TaKUM XXe WH-
dopmaTMBHBIM U Nones-
HbIM UW3AaHUEM, NpoO-
[AO0JDKAWTe UATU B HOry CO
BpeMeHeM, onepexaure
n3mMmeHeHus!

OT BCceir goywmn Onaro-
AapvuM Bac 3a MHOroner-
Hee 3dPeKkTnBHoe co-
TPYAHNYECTBO U paccum-
TbiBaeMm B Oyayuiem pe-
anusoBaTb elie MHOro
SIPKUX U UHTEPECHbIX COB-
MECTHbIX MPOEKTOB.

«BoimnenKom»

-»Z\_
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Bbl He AlobnTe BUpTYanbHble KOMaHAbI?
Bbl NpOoCTO He ymeeTe nx rotosnTb!

Pa3paboTka NporpaMMHbIX NPOAYKTOB BUPTYaAbHbIMN KOM3HAAMN — 3TO
BeAeHVe BpeMeH, OT KOTOPOro HUKyAa He AeTbCsl. W NycTb paboTa Taknx KOMaHA
CoNpsHKeHa C MHOYKeCTBOM cneundunyecknx Nnpobaem, nx BNnoAHEe MOXKHO N HY>KHO

HaYy4UTbCS paspeLlaThb.

AmMnTtpnin
BAWAKWH,
akcnepT Luxoft
Training no
YAPaBAEHUIIO

npoeKkTamwn,

KOM3HAO-
0Bpa30oB8aHMIO
11 KOMMYHVKLISIM

IIpUYUHBEL, IO KOTOPBIM Pa3paboOTKa
NPOTPAMMHOTIO O6ECTIICUECHHS BBIXOJUT 32
paMKu Haubonee 3PPEKTUBHOM U KOM-
(pOpTHOU 11 BCEX YYACTHUKOB CXEMBI
«BCSI KOMaH/Ia B OJHOM KOMHATE», ObIBAIOT
CaMBIMU PA3HBIMU. BOT T€, KOTOPBIE, TIO-
SKAJTYH, MOXKHO CUUTATb OCHOBHBIMH.

Bo-nepBBIX, 3TO HMPOCTAsA HEH30EK-
HOCTB. TUIINYHBIE €€ IPUMEPDL:

B 33Ka3Hasd Pa3paboTKa JUId BHEMIHETO
3aKA3YMKA: BE/Ib 3AKA3UUK — 3TO TOXKE
YaCTh KOMAH/IBL, CO3JJAIONIEN IPOJYKT;

B (pu3HYECKast HEBO3MOXHOCTb COOPATh
B OZJTHOM MECTE HEOOXOAMUMOE KOJTJE-
CTBO CHELIUIUCTOB-PA3PAOOTINKOB —
YTO THUIUYHO ISl HBIHEIIHEN CUTYa-
LMK «KaJIPOBOT'O T'OJIOA»;

B HECOOXOIUMOCTD BKJIIOYUTh B KOMAH/TY
YHHKAJIBHOT'O KCIIEPTA, IPOKUBAIOITIEC-
IO «I7IE-TO TaM»;

B HECOOXOIUMOCTb OPT'AaHHU30BATh PA60-
Ty KOMAH/IbI B PEXHUME 24X7, 4TO OCO-
OEHHO aKTYaJIbHO JUIsI IPOEKTOB MO/ -
JCPXKKU,

B HEOOXOIUMOCTD I KOTO-TO 13 KOMaH-
JIbI HA HEKOTOPOE BPEMSI «OTOPBATHCS
OT KOJUIET» U TOPA60TATh B OpUCE 3a-
Ka349MKa WIX IapTHEPA.

Janee, y OpraHu3any MOXET ObIThb 3Ke-
JJAaHHE€ COKOHOMHTD H4 32PIUIATE U UH-
dpacTpykrype (IIEPEHOC MNPOEKTA B pPe-
TMOH C OTHOCHUTEJIBHO HU3KHUMU 3aPILUIa-
TaAMU WU/WIH BHEAPEHHUE MIPAKTUKUA Pabo-
TBI U3 JOMQ). Ellle npyuynHa — HeXeTaHue
NOJBEPraTb COTPYAHUKOB PHUCKY B CIIy4ae
3MUJIEMUN WIH BOZHUKHOBECHUS KAKHX-TO
YI'PO3 3I0POBBIO WU JAAKE KU3HU.

He 6yneM CIUCBIBATE CO CYETOB M HTHTE-
PEChI COTPYAHHKOB: J/I1 MHOTUX BO3MOX-
HOCTb Pa0OTATh U3 IOM4, XOTA ObI BDEMS OT
BPEMEHU, SIBJIIECTCS OYEHDb CEPBE3HBIM MO-
TUBUPYIOMNUM (PAKTOPOM, CIIOCOOCTBYIO-
MM KaYECTBEHHO! U IUIOAOTBOPHOI pa-
60T1e. OCOOEHHO ITO AKTYAIBHO JJI JIIOACH,
4bsl TIPO(PECCUS BKJIIOYAET B CEOs 3AMET-
HBIM KOMIIOHEHT TBOPYECTBA MIN BEICOKHE

UHTEJUIEKTYAJIbHBIE HATPY3KH, HAIIpUMEP
BU3YJIbHBIX JU3AMHEPOB WIU MPOrPaM-
MUCTOB.

Kak BUJIHO, IPUYMHBI 3TH JTOCTATOYHO
CEPBE3HBI, YTOOLI OMUCAHHAA CUTYaLIUs
CKJIQ/IBIBAJIACH BCE YaIIlEe U YaIre. A Be/lb He-
PEOKA CIIydaM, KOTJAd MEHEKED IIPOEKTA
BOOOIIE OKA3bIBAETCS B OJIUHOYECTBE, 4 BCE
OCTAJIBHBIC PA36POCAHBI IO TPEM-TISITH I'O-
poOiaM C MHOTOYaCOBOU PA3HUIIEN BO Bpe-
MEHU MeXTy HUMHU! Kak He jaTh JII0JAM O-
TEPSITh OIIYIICHHUE PAOOTBI B €IMHOU KO-
MaH/IE, KaK U306€KaTh CUTYaI[UH, KO Ya-
CTH KOMAHIIbl HAYMHAIOT O60COOIATHCSI
JPYT OT JPyra, «BAPUTHCA B COOCTBEHHBIX
Ipo6IIEMAX», CCOPUTHCS, KOH(IMKTOBATD?

Y10 Takoe «BNPTYaANAbHAS KOMaHAG»

IIpexe BCETO OMPEACTHUMCS C TEPMU-
HoJioruem. IoHsaTue «KoMaHAgad» MHOTHU-
MM JIIO/IbMU BOCIIPHHUMAETCSI CKOPEE KaK
3MOIIMOHAJIBHOE, HEXEINU PaluOHAb-
HOE€. ACCOLIMATUBHBIA DsJl TYT JJIMHHBIN:
«CJIQKEHHAST KOMAaH/a», «CIJIOYEHHAS KO-
MaH/d», «KOMaH/ad €JUHOMBIIIIEHHU-
KOB», «KOM(POPTHASI COIIUAIbHAS TPYIIIA»,
«IIOJJU, KOTOPBIE BCErAa MNOAAEPXKAT>...
BysieM CYUTaTh, YTO KOMAaH/]A — TO IPyIIa
UHUBU/IyyMOB, COBMECTHO Pa6OTAIONINUX
JUIL TOCTIDKEHMSL OOIIEH 1enu (HaIpu-
Mep, IPOEKTA), IPUYEM TAKUM OOPA3OM,
4TO KOMAaH/IA B LIEJIOM JOCTUTAET OOJIbIIIE-
IO, YEM JJOCTHUT ObI KAXK/IBIN U3 BXOJANIIUX B
Hee JIIoZIeH, paboras BHE ee. Takum obpa-
30M, KJIIIOYEBOI YEPTOU, OTIMYAIONIEN KO-
MaHJly OT pabodel Irpynnsl U IPOYUX IIO-
JIOOHBIX €11 «<HECWIBHBIX» (DOPM OObETUHE-
HUS JIIOJIEH, ABJIETCA CUHEPTUYECKUN (-
dexr. ITo 60bIIOMy CYETY, HUMEHHO DaaH
3TOro ad@exra a060M I'PAMOTHBIN Py-
KOBOJUTENb CTOIBKO BPEMEHU U CUJI TPa-
TUT HA KOMaH/I000PAa30BaHUE. A CIUIOYEH-
HOCTB, CJIAKEHHOCTb U TOMY ITOJJOOHOE SIB-
JIAIOTCSI HEOOXOIUMBIMH, HO, YBBI, OTHIOJb
HE JJOCTATOYHBIMHU YCIOBUSAMH BO3ZHUKHO-
BEHUS CUHEPIHMN.
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JI1I060I1, KTO XOTb €QUHOXAbI NTOPAOOTAT B BUPTYAJIb-
HOM KOMaHJI€, TIOJTBEPAUNT, HACKOJIBKO TaKas padboTa OT-
JINYAETCS OT COBMECTHOH JIEITENBHOCTU B KOMAaHJIE pe-
A7TBHOM — HAXOJAIIENCS B O/THOM IIOMEIIIEHUH B IPE/ENAX,
TAaK CKa3aThb, IPSIMOH BUJIUMOCTH. 1 €C/IN BCIIOMHUTD, YTO
€III€ HEJJABHO «BHUPTYAJIbHbIE KOMAH/bl» HA3BIBAJIU IIPO-
I[€ — PACIIPEAEICHHBIMHU, CYTh 3TOTO SIBJICHUS MOXHO 6Y-
JIET ONPEAEIUTD CIEAYIONUM 06pa3oM. BupTyanbHas Ko-
MaH/]Ja — 3TO KOMAaH/4, YJIEHBI KOTOPOH HAXOIATCA BHE
IPEAEIOB IPAMOU ITIOCTOSHHOU BUAUMOCTH, JIJI1 KOOPAU-
HAITHU IEITETBHOCTU U KOMMYHUKAIIUH JPYT C IPYTOM HC-
MOJIb3YIOT TEXHUYECKHUE CPEJCTBA (B OCHOBHOM WJIU HC-
KJIIOYUTENBHO) U IIPU 3TOM YaCTO PAa3JE/ICHBI — Ieorpa-
(prUECKU, YACOBBIMU MOACAMHU, OPTAHU3AIIUOHHBIMU U TO-
CyJApCTBEHHBIMU I'PAHULIAMU, KYJIETYPAMU U T.IL

ITox 31O ompeneneHuE IOANANACT MHOI'O CUTYALIUM,
CUMUTAIOIINXCS BIIOJIHE KJIACCUYECKUMU: HAIIPHUMED, COB-
MECTHAs1 pab0Ta COTPYAHUKOB, HAXOAAIMIMNXCA HA PA3HBIX
ITAKAX WIN JAKE B PA3HBIX KOMHATAX OJHOTO 371aHus. Ko-
HEYHO, 3TO CUJIBHO OTJIMYAETCS OT CUTYAIIUH, KOT/IA JIIOU
pa3eNeHbl CTPAHAMH U KOHTUHEHTAMU, HO €CJIA ITPUCMO-
TPETBHCS, MHOTHE IPOOIEMBI OYAYT Ha YIUBIEHUE CXOXKH,
pasnuuus OpPOSABIAIOTCS PAa3BE YTO B MaciuTabe. M npuBo-
JUMBIE B HACTOAIIEH CTAThE PEKOMEHIAIINH JISI BCEX 9TUX
CUTyaui 6yayT BIOJIHE NIPHUMEHUMBL

IIpakTryecKy BCE MHOXECTBO CJIOKHOCTEH, C KOTOPBI-
MU CTAJIKUBAIOTCS BUPTYAJIbHBIE KOMAH/IbI, 3aHUMAIO1-
€cst pa3paboTko 11O, 1 BO3IIABIIIONINE UX PYKOBOJUTE-
JIW, MOXKHO PAa3[ENUTh HA TPU OOJIBIINE I'PYIIIBL: UH(pPA-
CTPYKTYPHBIE TIPOOJIEMBI, IPOOJEMBI KOMMYHHUKAIIUN U
pabovero B3auMOJEUCTBHS, IPOOIEMBI CHIDKEHUS YPOB-
HS YIIPABISAEMOCTH.

NHpacTpyKTypHbIe NnpobAemMbl

OCHOBHAs U3 HUX — XPAHEHUE PE3YJIBTATOB JCATEIBHO-
CTH KOMAHJbI U OPraHU3alMs TOCTyIIA K O6IIMM UH(OP-
MAallMOHHBIM PECypcaM. B mepByio ouepesb 3TO KaCaeTcs
CHCTEMBI BEDCUOHHOT'O XPaHEHUs, 6€3 KOTOPOH IIPE/ICTa-
BUTb CE6€ COBPEMEHHYIO Pa3paboTky 1O, 0CO6EHHO pac-
MPEJETIEHHYIO, YK€ IIPOCTO HEBO3MOKHO.

JLis penieHus TpO6IEMBI IPUMEHSIOT O/IHY U3 JIBYX MO-
JiesIelt paboThl ¢ MH(POPMALIMOHHBIMU IPOEKTHBIMU PE-
CypCaMu: HEHTPATUZOBAHHOIO XPAHUINUIIA JIMOO PEILIN-
Kaluu. B mepBoM ciydae OpraHu3yeTcs yAAJIEHHBIN J10-
CTyHI K JIAHHBIM, HAXO/SIIUMCS B €IUHCTBCHHOM IICH-
TPATU30BAHHOM XPAaHWIMIIE C I[EHTPATU3OBAHHBIM
yIpaBIeHUEM. BO BTOPOM C/Iy4a€ LIEHTPAIU3OBAHHOE
XPAaHWINIIE JOIOTHAETCSI HECKOIBKUMU JIOKAJIbHBIMU, U
KAXK/IBIF YEJIOBEK B KOMAH/IE PA60TAET C TIOKAIBHBIM XPa-
HIJIMIIEM (B OTCYTCTBHE TAKOBOI'O, CKAKEM, IIPU pabo-
T€ U3 IOM4, — C OIIDKAUIINM YAAIEHHBIM). COAEPKUMOE
3TUX JIOKATBHBIX XPAHWIHNI OTHOCUTEIBHO WICHTUYHO
U CUHXPOHU3UPYETCS MO ONPEAEIEHHOMY PACITUCAHUIO
(HanpuMep, HOYbIO).

Moaenb ueHTpann3oBaHHOIMO XpaHnAULLa

V Takoro XPpaHWININA JOBOJIBHO MHOI'O JOCTOWHCTB.
HpC)KIlC BCCTO 3TO LCHTPATU3OBAHHOC YIIPABJICHUC W3
OTHOT'O MCCT4A, YTO IMO3BOJIACT AOCTATOYHO IIPOCTO PC-

IIATh BONPOCHI OE30MACHOCTU U MOJAEPKKU PabOTO-
CIIOCOOHOCTU U IIPH 3TOM HE TPEOYET HAIMYUSA HA JPy-
I'UX IUIOMIA/IKAX BBICOKOKBAIH(UIIMPOBAHHOIO HWT-
rnepcoHana. Jlauee, ylaeTcs MHUHUMU3HUPOBATH 3aTPATHI
Ha CO3[JaHUE U OOCITYKUBAHUE IPOEKTHOM NH(MPPACTPYK-
Typbl. M HaKOHEIT, KOH(PIUKTBI, BO3HHUKAIOIIHE IIPU OFHO-
BPEMEHHOM U3MEHEHUH OJJHUX U TEX JKE JAHHBIX (HAIIPHU-
MEP, OAHOTO (PPATMEHTA UCXOJHOTI'O KOZA Pa3pabaThIBa-
€MOT'0 NPOAYKTA) Pa3pPEmIAIOTCS IO MEPE BBITOJIHEHUSA
paboT, a HE OTKIAJBIBAIOTCS JJO MOMEHTA CHMHXPOHH34-
IIUM. A BEIb BO3HUKHOBEHME TAKUX NPOOJIEM — HE PEJ-
KOCTB IIPH AKTHUBHON pa3pabOoTKE C y4aCTUEM OOJBIIOTO
KOJIMYECTBA IIPOTPAMMUCTOB, U BOOOIIE YyTh JIX HE HOP-
Ma >KM3HH B IEPUOJ] HHTEHCUBHOT'O TECTUPOBAHUSA U UC-
IIPaBJICHUS OOHAPYKEHHBIX OIMINOOK.

OJIHAKO LIEHTPATU30BAHHOE XPAHUJIUIIE HE JIUIIEHO U
3aMETHBIX HEJOCTATKOB. IIpeX/e BCEro 3TO Jerpafanus
BO3MOKHOCTH U YAOOCTBA JOCTYHA YAAJIEHHBIX TPYIII
U3-34 OIPAHUYEHHOM IPOIYCKHON CHOCOOHOCTU CETH.
CaMm 1o cebe yAWIEHHBIA JOCTYI K JOKYMEHTAM WU UC-
XOJHOMY KOJIY HE TIPUBOAUT K IPAMATUYECKUM YXY/IIIE-
HUAM B PabOTE CETU, HO KOI'/IA IO TOMY K€ CAMOMY KaHa-
JIy IPOUCXOJUT, HATIPUMEDP, TPAHCIALINA BUACOCUTHAIA
JUUI BUICOKOH(EPEHITUI WM OOMEH O6OJBITUMU MACCU-
BAMH JJAHHBIX, HEOOXO/JJUMBIX B «COCEIHEM» IIPOEKTE, Pa-
60Ta KOMaH/Ibl MOKET OBITh CYIIECTBEHHO 3ATOPMOKEHA.
KpoMe Toro, moosle IPOOIEMEBI C CETBIO JEMAI0T HEBO3-
MOXKHOI NPOJOJDKEHHUE PAOOTHL; B XYALIEM CJIy4ae MIPO-
€KTHBIE PA6OTHI 6yIyT MAPAIU30BAHBI BIUIOTh 10 MOMEH-
TAa yCTPAHEHUS IIPOOTIEM.

HHaTepecHas Bapualusa Ha TEMY LEHTPATU30BAHHOIO
XPaHWININA — Pab0oTa COTPYAHUKOB M3 JJOMA WA PETHO-
HAJIBHOTO O(bHCA HA BUPTYAJIBHBIX MAIIMHAX, T.€. C yJa-
JIEHHBIM JOCTYIIOM K pa®O4YMM KOMIIBIOTEPAM, HAXOMMA-
MUMCA B (IEHTPATBHOM) O(HCE. B 3TOM CiIy4ae JIOKAIb-
HBII KOMIBIOTEP (PAKTUYECKU UCIONB3YETCA KAK IIPO-
CTON TepMUHAI (M MOXET HMMETb BECbMAd YMEPEHHBIE
ANIAPATHBIE XAPAKTEPUCTUKH, 4 U3 IPOTPAMMHOTIO 00€e-
CII€YEHUS — TONBKO VPN-KINEHT, OO NIPOrpaMma JOCTy-
14 K YAAJIEHHOMY pab04eMy CTOIY BCTPOEHA B Windows).
PeanbHylO0 k€ padOTy BBINOJHAET OMPUCHBIA KOMIIbIO-
TEP WIN CEPBEP HEOOXOAUMOI NMPOU3BOJUTENBHOCTH U
HYKHBIM OOpPa30M CKOH(DHUTYPHUPOBAHHBINA. YTO K€ Ka-
CAaeTCsa LEHTPATU3OBAHHOIO XPAHWIHIIA, TO OHO pac-
MIOJIATAETCA TYT XK€, PALOM C pabOYNMHU KOMIIBIOTEPAMH,
B IIPEJENAX JIOKAIBHOM CETH C €€ IPAKTUYIECKH HEOIPa-
HUYEHHO! IPOIYCKHOM CIIOCOOHOCTBHIO. [IOMHUMO 3KO-
HOMUH HA peruoHasbHOM UT-nnepcoHane (st HOpMaib-
HOU pabOThl HEOOXOAUMO (PAKTUYECKU TOJIBKO YCTOHUYUU-
BO€ MHTEPHET-COEAVHEHUE), CHJIIBHOM CTOPOHOU 3TOT'O
BAPUAHTA ABJIAECTCS OYEHDb BLICOKUI YPOBEHb OE€30I4C-
HOCTH. B 9aCTHOCTH, TO OTHOCUTCA K HEPACIIPOCTPAHE-
HUIO KOHPHUJICHIIMAIBHON HHPOPMALIMHY, TIOCKOJIBbKY OHA
HE BBIXOJUT 34 PAMKH KOMIIBIOTEPOB, HA KOTOPBIX IIPO-
BOAUTCA €€ 0O6paboTKa. ITpaBna, MHOIHE Pa3pabOTINKU
T1O HEeZOMIOJUBAIOT TAKOH CIOCOO6 — OH KAXKETCS UM
OIPAHUYHMBAIONIUM UX CBOOO/Y, HO, KAK [IOKA3bIBAET ITPAK-
THK4, BCE 3TO JEJIO NIPEABAPUTENBHBIX JOTOBOPEHHOCTEN
U NIPHBBIYKH.
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Moaenb penAnKaunmn

JIOCTOMHCTBA U HEJOCTATKU 3TOH MOJiE-
JI1 (PAKTUYECKU MHBEPCHBI K TAKOBBIM 1711
MOJIE/IN  LIEHTPAIU3OBAHHOIO XPaHUIU-
1m1a. K 6€3yC/IOBHBIM JOCTOMHCTBAM PEIIN-
KaIIUM OTHOCSATCSI 6071€€ OBICTPBIN JOCTYII
K JaHHBIM (B IPEJEIAX JIOKAJIBHOMU CETH),
©071ee BBICOKAs CTEIIEHD IOCTYITHOCTU XPa-
HUJININA (HET 3aBA3KU HA MHTEPHET-KAHA)
U O0Jee HU3KUE TPEOOBAHUSA K IIPOIYCK-
HOM CHOCOOGHOCTH BHENIHUX CEIMEHTOB
cery. IT1aToi Ke 32 3TO ABJIAIOTCA IIOBBI-
IIEHHBIE PACXOAbl HA MOAJEPKKY JOIOJI-
HUTEJIBHBIX XPAaHWIUIL (JUIs1 YErO HEOO-
XOJUMBI JJONOJIHUTENIbHBIE KOMIIBIOTEPHI,
6omnee KBAMU(PUITUPOBAHHBIN EPCOHAT U
MEPBI OOECneYeHUuss HHQPOPMAIUOHHON
U (PU3UYECKON OE30MACHOCTH) U JOMOJ-
HUTEJIBHBIE 3ATPATHI HA Pa3PEIIEHUE KOH-
(PJIMKTOB NIPY CHHXPOHU3ALUH XPAHWJINIIL
(U3MEHEHUS KOIIATCS, TOBBIIIAS BEPOST-
HOCTb KOH(JIUKTOB), MHOI/IA BBIXOJAIINE
32 TPaHULIBI IpUEMIEMOTO. Kpome Toro,
BO3HHUKAET HEOOXOAUMOCTb B IPEPHLIBA-
HHUM JOCTyHNA K JIOKAJbBHOMY XPaHUJIUIILY
Ha BPEMA CUHXPOHU3ALUU (WIH, I10 KPau-
HEM Mepe, paspeneHus KOH(MIUKTOB). Hy
U HAKOHEL], MOJIE/Ib PEIUIMKAIIUH, OYEBU/I-
HO, HENIPUMEHUMA IPU PABOTE COTPYIHHU-
KOB M3 IOM4.

IToABOAS UTOT, MOXXHO YBEPEHHO IIPOT-
HO3UPOBATD, YTO MOJIENb LIEHTPAJIM30BAH-
HOT'O XPaHWININA YK€ B O/IMKarIee Bpe-
MA CTAHET JOMHUHUPYIOLIEH. A IIOCKOJIbKY
B 3TON MOJENN YCHEMHOCTb PA6OTHI KO-
MaH/Ibl UCKJIIOYUTENbHO CWIBHO 33aBHCHUT
OT <«3[IOPOBbSl» MHTEPHET-KAHAIA, HYX-
HO HE IPOCTO OOECIEYUBATH BBICOKO-
CKOPOCTHOE CETEBOE COEAUHEHUE MEXKIY
oducamu, HO U MOCTOSTHHBIN (4 [ LIEH-
TPAJIBHOTO O(PHUCA — KPYIJIOCYTOYHBIN)
MOHUTOPUHTI €ro CTabmIbHOCTU. lleneco-
OOpA3HO TAKKE INPEAYCMOTPETb PE3EPB-
HBIM KaHAJI — Ha CJIy4al HENPEeIBUICHHBIX
OOGCTOATENBCTB.

MNpobAembl KOMMYHUKaUUN
1 paboyero B3aMoAENCTBIS

Ecimn MH(MPaCcTPyKTypHBbIE NPOOIEMBI —
3TO, KaK I'OBOPHUTCH, AEC/IO TEXHUKHU, TO C
Npo6JeMaMH KOMMYHHUKALIMKM U pabode-
IO B3aUMOJICVICTBUSI BCE T'OPA3A0 CIOXK-
HEe, U Pa3pPEIaIOTCs] OHU HAMHOI'O TPY/I-
Hee. K HUM OTHOCATCS IIPEX/E BCErO IOTe-
PH B OOIIIEHNUH, OOYCJIOBIEHHBIE YJAJIEHHO-
CThIO U BpCMCHHI)IM CABUI'OM, SA3BIKOBBIM
U KYJIBTYPHBIMH OapbepaMH{, HEXBATKOH
JINYHOTO OOIIEHUS U HEBEPOATBHOMU KOM-
MYHHKAITUH, 4 TAKKE HEAOCTATOK JIOBE-

E.

pHs MEXKY WIEHAMHU KOMaHAbL OCOOEHHO
3TH NPOOJIEMBI YCIIOKHAIOTCS, €CIN JIIOAN
N3 PA3HBIX KOMAH/ HUKOT/ZIA B JKU3HU HC
BCTPEYIUCh U OCTAIOTCA JIPYr U1 Jpyra
IIPOCTO «I'0JIOCOM B TPYOKE».

B pesynsrate BO3HUKAET LIENBINA OyKET
HEXKEIATEJIbHBIX ITOCJIEJCTBUN, O HAUOO-
JIEE CEPBE3HBIX U3 KOTOPBIX MBI KOPOTKO
ITOTOBOPUM.

CAOYKHOCTb CNAOHEHNS1 KOMaHAbI

«BUPTYyanbHBIA TUM-OHJIIMHT» — U3BECT-
HBIA OKCIOMOPOH, CBA3aHHBIN C BUPTYaJlb-
HBIMU KOMaHIaMHu. I1oka ele He 3aperu-
CTPUPOBAHO HHU OJHOIO JACHCTBUTEIBHO
YCIIEIHOI'O MEPOIIPUATHS TAKOIO IJIAHA. A
€CTECTBEHHBIM ITyTEM (UUCTO B TIOBCE/THEB-
HOM pad0O4Y€eM B3aUMO/ICHCTBUHN) CIUIOYEH-
HOCTb KOMaH/Ibl BOBHUKAET OX KAK M€/|JICH-
HO, OCOOEHHO Ha PACCTOSHUH!

VYV BUPTYaJIBHBIX KOMAaH/I HHU3KaA CKO-
POCTB I'PYNIIOBOHM JHHAMHKH. OOIe-
U3BECTHO, YTO MPEXKJE YEM BBIITH HA ITHUK
IPOAYKTUBHOCTU (M CTATb KOMAaHAOU B
PACCMOTPEHHOM BBIIIE CMBIC/IE), IPOCKT-
Hasl Py AOJLKHA NPOUTU 3TANsl (POp-
MHUPOBAHUS, IPUTHPKU U CTAOMIU3ALINU.
DTO HENPOCTO U HEOBICTPO JAXKE B YCIIO-
BUAX HENOCPEACTBEHHOIO JUYHOIO B3a-
UMO/JICHICTBUS YJIEHOB KOMAH/IBI, 4 YTO VX
I'OBOPUTb O KOMAH/IE BUPTYaJIbHOI! MHO-
M€ M3 HUX TaK M 3aCTPEBAIOT HA CAMOM
CJIO)KHOM U OOJIE3BHEHHOM 3T4ll€ IIpH-
THUPKH, CTAHOBACH <«TEPPAPHUYMOM €/IU-
HOMBIIIJIECHHUKOB> (WIH — Apyras Kpau-
HOCTb — KY4KOI Pa300IEHHBIX U U30JIH-
POBAHHBIX UHAWUBUIYATUCTOB).

TunuyHasa npobieMa — IMOBBINICHHAS
KOH(JINKTHOCTh M OI'DAHHYECHHBIC
BO3MOKHOCTH PA3PENI€HHA KOH(INK-
TOB M HEJOpa3yMeHu. Kak ciiecrsue, yse-
JINYUBAETCA BEPOATHOCTDb MOSBJICHUSA 3a-
CTAPENBIX, <«TICIOMNX> KOH(MIHUKTOB, KO-
TOPBIE OTPABJAIOT JKU3Hb KAK HEIOCPE/-
CTBEHHBIM YY4CTHHKAM KOMAHJBIL, TaK H
OKPYKAIOIIUM.

MNoTeps KOHTeKCTa

HHOTAA KAXKETCS, UYTO PACCTOSIHUE, Pa3-
JICTAIONIEE WIEHOB KOMAH[BI, OIIyIIaeT-
¢ UMM (PU3UYECKH, MEMIAs BBICTPAUBATH
3(pPEeKTUBHOE B3AUMOJECHUCTBUE, OOMeE-
HUBATbCA HUHQPOPMALIUEN O IPOUCXOJS-
ieM, PEMATh MPOOIEMBI, PAJOBATHCA [10-
CTIDKEHUSAM, 1A UTO TaM — IIPOCTO OBITH B
KypCe TOT'O, YTO JENAIOT JPYTrUe B KOMAH-
Je. B pesynsrare Takoy MOTEePH MPOEKT-
HOT'O KOHTEKCTA COTPYJHUKHA HAUYNHAIOT
OHIYIATh CEOS «<HUKYEMHBIM BUHTHKOM B
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OTPOMHOI MAIINHE», «TYIIBIM UCIIOJIHUTEIEM YyKUX IIPU-
Ka30B»... Kak cjieIcTBUE — MAZIeHUE MOTHUBALIMK U UHTEPE-
ca K pabote, 000CO6/IEHHUE, OOPA TONBKO HA COOCTBEH-
HBIE CWIBIL, MACCOBOE «M300PETEHUE BEJIOCUIIEAA» U T.IL

BosHukaer omyiieHHe «IMOTEPAHHOCTH H HEHYK-
HOCTH». OCOO6EHHO APKO OHO IPOSBIAECTCA B CUTyallUU
«OJUH YEJIOBEK Ha IIOMAJKe» (AHAJIOTUYHO — IIPU pPa-
60Te U3 0Ma), HO CKIOHHOCTb K 3TOMY UCIIBITBIBAET
OGOJIBIIMHCTBO MAaJIOYUCIEHHBIX (1-3 4yenoBeka) «yaa-
JIEHHBIX> TPYIIIL

3ameaneHve peakummn

XapaxkTepHas 4epTa — NOBBIIIICHHAS CKIOHHOCTD K He-
TOJIOCOBBIM CIIOCO0aM OOmIeHMs. [IPUBBIKIINE MHO-
ro MUCATh «II0 PadoTe» (IOKYMEHTHI, KOA) MT-IHUKYU U
B MEXJINYHOCTHBIX KOMMYHHUKAITUAX HE OJICIHIYT Pa3HO-
0b6pa3ueM: B OOIBIIMHCTBE KOMAaHJ 3JIEKTPOHHAS ITOYTA
WIN 44T HA NOPSAIOK MONYJIAPHEE TEIEPOHHOTO PA3rOBO-
pa. OCOBEHHO 3TO XAPAKTEPHO /1T MHOTOS3BIYHBIX KO-
MaH/], I7I€ OJHA YaCTh COTPYJHUKOB CKJIOHHA K NHUCbMEH-
HOM KOMMYHHUKAITUH, [IOTOMY YTO HE YBEPEHA, YTO KOJI-
JIETU B PAa3rOBOPE MNOUMYT UX «IOMAHBINA AHIVIMHUCKUI», A
BTOPAasl — MOCKOJIbKY B MHCbMEHHOM (DOPME TOYHO MOXKET
ITOT CAMBIN AHIVIMICKUI IIOHATE. B pe3y/srare CyleCcTBeH-
HO YBEJUYUBAIOTCS 3aTPATHI HA KOMMYHMKAIIUIO (TIHCATh
BCET/IA JOJBIIE) U 3AMETHO CHIDKAETCS €€ ONEPATUBHOCTD:
HE OTBETUTDb HA 3BOHOK WIU 32/IaHHBIN B XOJI€ T€JIE(POHHO-
IO PasroBopa BOMIPOC IoOpPas3fo CAOXKHEE, YEM OTIOXKUTb
OTBET HA TUCBMO — 4 IIOTOM IIPOCTO IIPO HETO 340bITh.

3anasgplBacT OOpPaTHAs CBA3b <«4E€pPe3 PacCTOA-
HHue». CKa3bIBACTCA PA3HUIlA BO BPEMEHH, U HEU36EK-
HO TIIPOUCXOAUT CMEIIEHHUE IPUOPUTETOB: OOJIEE TIPU-
OPUTETHBIM CTAHOBUTCA HE CAMOE BAXKHOE IS CyJbOBI
MPOEKTA, 4 CAMOE OJIU3KOE, OHO K€ 60JIe€ HACTONUUBOE
U1 UYPEBATOE — B CJIy4d€ UTHOPUPOBAHUA — OOJIEE CEPbE3-
HBIMH IIPOOJIEMAMU.

CHIKAETCA CKOPOCTh PEaKIHHU KOMAaHJABI HA 3a-
npocel. HeKoTopoe BpeMs yXOOUT Ha aHAJIN3, KAKOM
IUIOINAJIKE 4JPECOBATDH 3AMPOC, MPUYEM HHOTAA OH Oy-
JIET OKAa3BbIBATHCS B MPOTHUBO(A3E K PA3HUILIE YACOBBIX
HOSCOB (TOT, KTO MOT OBl IOMOYb, YK€ YIIEN C PAOOTHI
WJIN JJAKE CITUT).

N3oAaums v KOHKYpeHUns)

327242 KOOPAHMHAIHMH PA6GOT H OOMEHA ONBITOM
MEXKAY IUVIOMAZKAMH JOCTATOYHO CJIOKHA. YaCTBIM
CJIEICTBUEM ITOTO ABJIAETCA AyOIMPOBAHUE YCUINUH (BBI-
MIOJIHEHHUE OJHOU MPOEKTHOH PaOGOThI HA HECKOJIBKUX
IUIOIIAJKAX) U MOSABJICHUE B CUCTEME HACHTUYHBIX IO
CyTH, HO PA3HBIX IO O(POPMIECHUIO U (PYHKIIMOHUPOBA-
HUIO 4acTey («IIPOIle CAENATb CAMHUM, YEM BBIICHATH —
MPHUYEM HEMOHATHO Y KOTO, — HE C/IEJIAJI JIU 3TO YK€ KTO-
TO IO HAC»). KaK pe3y/IBraT — U3MEHEHHUA B 3TOM (DYHKIIUO-
HaJIe NPUJETCA BHOCUTD B KAXK/IBINM BADUAHT PEAIU3ALINHY,
YTO YBEJIMYUT TPYAO3ATPATHl HA IPOTPAMMUPOBAHUE U
TECTUPOBAHUE M CIEIAET BHECEHUE M3MEHEHHUU OoJee
CJIOKHBIM, IJIATEIbHBIM U PUCKOBAHHBIM IIPOLIECCOM.

CKJIOHHOCTb K HM3OJALIUH, IPOTUBOIIOCTABJICHHE CEOA
JPYTUM IPUBOJUT K IPOTHBOCTOSAHHIO «<MbI H OHH»>

MEKAY IUTOMIATKAMU, HEXKCTAHUIO JCTUTHCI 3HAHUSIMU
U HApA6OTKAMU, A TAKKE K CTPEMJIEHUIO «3aXBATUTH> HAU-
601e€ MHTEPECHBIC YIACTKHA PAGOTHL

CHwKeHve ypoBHS YNpaBASIEMOCT

DTO O/IHA U3 HAMOOJIEE CEPbE3HBIX NTPOHIEM BUPTYAJIb-
HBIX KOMaH/I — OCOOEHHO €CJIM CMOTPETh HA CHUTYAIUIO
IJ1a3aMH MPOEKTHOTO PYKOBOAUTENS. KiIoueBBIMU 371€ChH
SIBJIIIOTCS CJIETYIONTHE ACTIEKTHL

YaajieHHOe yInpaBJI€HHE Pa3BHUTHEM COTPYIHH-
KOB (HAalIll BADUAHT NIEPEBO/A AHIJIOA3BIYHOTO TEPMHUHA
people management) He paboTaeT. [TTaHUPOBAHUE U MO-
HUTOPUHT NPOPECCUOHATIBHOIO U KAPBEPHOTO PA3BHU-
THsS, PEUICHUE MPOOJIEM MEKINYHOCTHOI'O B3aHUMOJEH-
CTBUS U B LIEJIOM U3MEPEHUE «MHAUBUAYAIBHON TEMIIE-
paTypel COTPYAHUKA MIPU HAXOXAECHUM B pabouen cpe-
Jie» TPEOYET IJIOTHOTO JIMYHOT'O KOHTAKT4, K TOMY XK€ €I
U JOCTATOYHO BBICOKOI'O YPOBHA JOBepus. M ecnu pagu
JIECATKA-/IBYX €XKETOAHDBIX ATTECTAIIUI PYKOBOJUTEIb MO-
JKET OPraHU30BAThb CE6€ KOMAHIUPOBKY B JAJIEKUI OPHC,
TO PEIIATb OIIEPATUBHBIEC BOIIPOCHL B 3TOM C(pepe NPUX0-
JIUTCS U3/IAJIEKA, YTO YPE3BBIYANHO CIIOXKHO.

Bce ckazaHHOE BBIIIE IPUMEHHUMO U U1 NPOOJIEM IIe-
pegadu OOpPaTHOM CBA3H COTPYFHHKAM H IIpHEMa
€€ OT HUX.

TpyHO KOHTPOJIHUPOBATH HCIIOJHEHHUE 3aJaHUH H
OTCJIEKHBATH 3ATPYy3KY COTPYAHUKOB. DTO KaK IUCTAH-
LUOHHOE U3MEPEHUE TEMIIEPATYPHI — B IPUHITUAIIE BO3-
MOXKHO, HO MOKAa3aHHUAM TAKOT'O NMPUO6OPA HEBOIBHO BE-
PHIIb 3aMETHO MEHBIIIE, YEM JAHHBIM OOBIYHOI'O TEPMO-
MeTpa. Be3ycI0BHO, TYT MHOI'O YHUCTO NCUXOTOTHYECKHUX
«3aMOPOYEK», CBOUCTBEHHBIX IIPEXKIE BCETO ABTOPUTAP-
HBIM PYKOBOAUTENAM, HE UMEIOIIUM IIPUBBIYKU XOTb HE-
MHOTO JOBEPATb CBOUM COTPYAHHKAM. HO OOBEKTHUBHO
npo6semMa, KOHEYHO, CYIIECTBYET.

CII0XHO YHPaBJIATh MOTHBaIlHEH JTI0geH. MOTHBU-
POBaHHE — OYEHb TOHKUM IPOIIECC, TPEOYIOMUIT KAK XO-
POILIETO 3HAHUSA COTPYAHUKA, TAK U JOBEPHS COTPYIHU-
Ka K PYKOBOJAMTENMO. M C TEM U C IPYTUM B BUPTYAJIBHOM
IIPOCTPAHCTBE OYEHDb HEMPOCTO. YTO K€ KACAETCS OLIEH-
KH TEKYIIETO YPOBHA MOTHBALIMHU, TO TYT O€3 HEMOCPE-
CTBEHHOI'O 3PUTENBHOIO KOHTAKT4, CKOPEE BCETO, BOOO-
€ HUYETO HE MOTYIUTCA.

3aTpyHEH HOAGOP COTPYAHHUKOB M HX HHTETI'PAIIFIL
Tene(oHHOE MHTEPBBIO CTAIO NPAKTUYECKH HOPMOMH KU 3-
HH JJKE IPU PACCMOTPEHNN KAHUJATOB HA BAKAHCHIO U3
TOTO K€ (KPyImHOTO) ropoja. Ho nmoaxo, KoTopeii 6oiee-
MEHEE TIPUEMIIEM I OLEHKU NPOMECCUOHANIBHBIX 3HA-
HHUI U HABBIKOB, OYKCYET, KOIZld HY’KHO OLIEHUTb MOTHBA-
LHUOHHBIA U JIMYHOCTHBINA NTPOMUIN KAaHIUIATA U BEPO-
ATHOCTD YCIIEIIHOA MHTETPALIMUA €TO B KOMAH[Y, 4 TAKXKE
IIPUHATD [0 HEMY OCO3HAHHOE PEIIEHUE. J]a 1 caMa UHTe-
rpanysd B YIAUIEHHOM PEXUME NPOXOJUT HA MTOPANOK 60-
JIEBHEHHEE ISl BCEX CTOPOH (COTPYAHUK, PYKOBOJUTED,
KOMA4H/I4), BOBJIEYEHHBIX B 3TOT MPOLIECC...

O mom, KaK «nPpasulbHO NPU20MOSUMs upPpmy-
ANbHYI0 KOMAHOY» U KaK pa3peuwams npoonemst,
eciu OHU 603HUKHYM, — uumaiime 6 cieoyiouiem
Homepe «HKC».

710¢ 0000BINo)

DN

a
w




5 %

ceHT1a0pb 2012, WNKC

~
o

ASAD. [O e ]

E:H a2 jﬂ’ﬁ ﬁﬁ
OnbIT MicroTCA

TpebyeT ABWKEeHUs Bnepea

MarmcTpanbHO-MOAYAbHBIE cUCTeMbl CTaHAapTa MicroTCA ceroAHs1 AOCTaTOYHO
WMPOKO NPUMEHSIIOTCS B TeAekoMe, 060POHHBLIX 1 @3POKOCMUNYECKNX NPUAOXKEHUSIX,
SHepreTuKe, NPOMbILLAEHHOCT 1 MeAnUuHe. 3T HapaboTK BO MHOMOM ONPeAeAsItoT
BEKTOp AaAbHelLero ABMKeHNs1 B COOTBETCTBUN C AOMVIKO pa3BUTUS PbIHKA.

II0 CBUJETENBCTBY AHAIHUTUKOB, YCTOMYUBOMY POCTY
pbiHKA cucteM MicroTCA NpakTUYECKH HE TTOMEIIAT JKE
IJIOOATbHBIN 9KOHOMUYECKHM KPpHU3UC. ONTHMUCTAYHBI U
X TIPOTHO3bI HA OIIDKAMIIYIO NIEPCHEKTUBY. TaK, COIIac-
HO IpouviorogHeMy nporaody VDC Research, COBOKyIIHbIE
OOBEMBI IPOJAXK NPOLeCCOPHBIX IaT AMC 10 2015 1. BRIIO-
YUTEIBHO OYIYT EXKETOMHO YBETMYHBATBCA CpeTHeM Ha 20%
K 2015 r. gocrurayr $186,3 mix (poct 6osiee ueM B 2,5 pa-
32 10 cpasHeHUIO € 2010 1.). OCHOBHBIM (PAKTOPOM, OIIpE-
JIEJIIIONIM POCT PBIHKA YCTPOUCTB MicroTCA Ha aHHOM
ITATE, AHAIUTUKU CYUTAIOT YKPEILIEHHUE MTO3UITHI B TEX 06-
JIACTAX, I7I€ KOMITAKTHOCTb OO0PYJOBAHMA HEOOXOIUMO CO-
YETATh C MOBBIMIEHHON HAICKHOCTBIO B JKECTKUX YCJIOBUAX
IKCIVTyaTalUK. B uncie Apyrux (pakTopoB — BBICOKAsI IPO-
U3BOJIMTEIILHOCTb OOPAOOTKH IAHHBIX U ITOJICPIKKA TEXHO-
JIOTHH paCNpeIETIEHHBIX HEPHU(DPEPHUITHBIX BEIMUCICHUN

CTyl'IEHI/I 3BoNAIOUNAN

YaupUuumUpoBanHbie crenudukanyuu MicroTCA — 3aKo-
HOMEPHBIN PE3Y/IBTAT IBOJIOIUU MATUCTPAIbHO-MOYIIb-
HBIX APXUTEKTYP, Pa3pa0aThIBAEMBIX IO STUAOH MEXKY-
HAapOJHOI'o KOHcopuuyma PICMG.

bagzosas cnenugpuranysgs MTCA.O 6bl1a yTBEPKACHA B
20006 r. B nepapxudecKoit CTpyKType craHaapros PICMG
3Ta cneruuKanmsa (PUIypUpPYyET Kak JONOTHEHUE K CTaH-
1apTy PICMG 3.0 — 6a3oBoii cieniudpuranmy AdvancedTCA.
Kpowme toro, B MTCA.O OT/IeIBHO OT'OBOPEHO MOJIHOE CO-
OTBETCTBHE CTaHAApTy AMC.O0 — oblemy Uit MOAyJIEH
AMC. Cnenudpuxanysa MTCA.O o6pasyeT PyHIAMEHT It
peanuzaiiuu cucreM MicroTCA, BIIIOUasi MEXaHUYECKUE,
EKTPUUECKUE U TEPMAJIBHBIE ITAPAMETPBI UX OCHOBHBIX
KOMIIOHEHTOB, 4 TAKXE UHTEPMENCH], MEXAHU3MbI B3aU-
MOJICHICTBUS CUCTEM U PAOOTy MOACHUCTEMBI JJIEKTPOIIU-
TAHUA. DTOI'O JOCTATOYHO I CO3[AHUS PEIIEHNUI O(UC-
HOTI'O KJIACCA, UCIIOJIb3YEMBIX B KAUECTBE NEPUPEPUITHBIX

"‘"‘ﬁ

"'m"':r

COCTABJISIIONINUX TEIEKOMMYHUKAIITMOHHBIX UH(PPACTPYK-
Typ. YTO6BI YIOBIETBOPUTD PACTYIIIUU UHTEPEC 3aKA34YU-
KOB CO CMEXHBIX PBIHKOB (IIPOMBIIIJIEHHOCTH, OOOPOH-
HOI'O KOMIUIEKCd, SHEPTETUKHU U T.JI.), HOTPEOOBANIACH PA3-
pPabOTKa BAPHUAHTOB CTAH/IAPTA, 4JAIITHPOBAHHEBIX K OOJIEe
JKECTKUM YCJIOBUAM IKCIUTYATALTHUN.

B 2009 r. 6bu1a yrBEep:KacHA cienudukanus MTCA.1, pe-
IVIAMEHTHUPYIOMIAS XAPAKTEPUCTUKU CHUCTEM C BO3ZAYII-
HBIM OXJIKACHUEM U TEJIEKOM-TIPWIOXKEHUI MOOWIIb-
HOTO U HAPYKHOIO 0as3sUpoBaHUA. CHUCTEMBI, COOTBET-
CTBYIOIIUE 3TOU CHENN(PUKAIIIH, JOJLDKHBI HOJJEPKUBATD
YCTOUYHUBYIO pA0OTy IPU HU3KUX U BBICOKHX TEMIIEPATY-
pax (B HAUOOJIEE JKECTKUX BapuaHTaX — 710 —40°C 1 +80°C
COOTBETCTBEHHO), yapaX CWIOH JO 258 U CUHYCONJAJIb-
HBIX BUOPALMSX aMIUIMTYION 10 3g. Kpome Toro, ot cu-
creM MTCA.1 B pabodeM pexxruMe TPeOYETC BbIIEPKUBATD
CJIydaiHbIE BUOPAITUM aMIUTHUTY/ION 10 88,

Eme nBa BapuanTa cuenudurkanuil MicroTCA 6pu1n pa-
TU(PUITUPOBAHBI B PAMKaxX KOHcopruyma PICMG B 2011 .
Brauane 6pu1a yrBEprkcHa crienudpukanusa MTCA.3, pac-
MPOCTPAHAIOMIAACA HA CUCTEMBI JKECTKOTO UCTIOJTHEHHUS C
KOHJIYKTHBHBIM OXJIQKJIEHUEM JIJIT KOMMEPYECKHUX U 000-
POHHBIX IIPHWIOKEHUN. DTOT BAPHUAHT CTAHAAPTA OT/IMYA-
IOT enie 00Jiee BBICOKHE TPEOOBAHUS K AKCIUTYATAIMOH-
HBIM yCJIOBUAM. CUCTEMBI, COOTBETCTBYIOIIUE CIIEU(DHU-
kaumu MTCA.3, OJDKHBI BBIICP:KUBATD yap CWiIor o 40g,
JIEKTPOCTATUYECKUM pPa3psl HamnpspkeHnueM g0 15 kB,
a Tarke (PyHKIMOHUPOBATh HA BBICOTE OoJjiee 18 KM HaJ
YPOBHEM MOPS M OBITb YCTOUYHUBBIMHU B PA60OYEM PEXKUME
K CJIy9affHbIM BUOPALVSIM aMIUIUTYAOM 710 12g.

Bropas crienudukanys, yreepsxkaeHsas B 2011 r, — 3to
MTCA4. DKCIUIyaTAlIMOHHBIE YCJIOBUA I CUCTEM, KOTO-
pBIE OHA OIIMCBHIBAET, B OCHOBHOM aHa10ru4uHbl MTCA.O.
Ho peanusanys TAKUX CUCTEM COAEPIKUT PAZl APXUTEKTYP-
HBIX M KOHCTPYKTHUBHBIX HOBAIUH. DTO, B Ya4CTHOCTH, BO3-

CemeitcTeo ctaHpapToB MicroTCA

Cranpapt HassaHwe (aHrn.) TekywasBepcus  [lata yTBepxaeHms Craryc OnucaHue

MTCA.0 MicroTCA Rev 1.0 Wionb 2006 T. MpUHST Ba3oBble MPUHLMMLI aPXUTEKTYPbI

MTCA.1 Air Cooled Rugged Rev 1.0 Mapt 2009 . MpuHsT 3aLUMILLEHHBIE CUCTEMBI C BO3AYLLHBIM OXNAXAEHNEM
MicroTCA AN NPUNOXEHMIA BHELUIHEr0 1 MOBIUNbHOMO Ba3MpOBaHIS

MTCA.2 Hardened Air Cooled Rev 1.0 YTouHseTCS B paspabotke  CMCTEMbI NOBLILIEHHON 3ALLMLLEHHOCTY C BO3AYLLHbIM OXnaXx-
MicroTCA LeH1eM Ans 060POHHBIX 1 KOMMEDHECKIX NPUNOXEHMIA

MTCA.3 Hardened Conduction Cooled Rev 1.0 ®eBpanb 2011 . MpuHgT CuCTEMbI NOBBILLEHHOI 3ALLMILEHHOCTI C KORAYKTUBHBIM
MicroTCA OXNIaXAEHMEM Anst 0BOPOHHBIX 1 KOMMEPYECKMX MPUNOXEHMIA

MTCA.4 MicroTCA Enhancements for Rev 1.0 AsrycT 2011, MpuHaT CuCTEMBI C ThINbHBIMK MHTEPDEICHBIMM MOLYNAMM

Rear 1/0 and Precision Timing

MicroRTM f1s aKkcriepuMeHTasbHOM Guanku
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MOXXHOCTb MCIIOIb30BaTh nHTEp(erc 40 Gigabit Ethernet
JUIST BHYTPHUCHUCTEMHBIX KOMMYHHKAIIUI U TBUIBHBIC HMH-
TepdericHble Mmoaynu RTM (Rear Transition Module), noza-
KJIIOYAEMbIE HEMMOCPEACTBEHHO K ru1aTam AMC ¢ TOMONIBIO
mmHb [12C (B crangapre MTCA4 3Th MOIY/IN HA3bIBAIOTCSA
MicroRTM). McxonHoe HazHadeHue cucreM MTCA4 — uc-
CJIEZIOBAHUSA B OOIACTHU S/IEPHOM (PU3UKH, TPEOYIOIIHE 06-
PpabOTKM TUTAHTCKUX MOTOKOB AaHHBIX. OJHAKO, KaK 3TO
HEPEAKO OBIBAET, UHTEPEC K OTKPBITOMY CTAHAAPTY IEp-
CIIEKTUBHOM BBICOKOIIPOU3BOAUTEIBbHOMN APXUTEKTYPHI I1€-
PEPOC PAMKHU TOT'O Y3KOI'O KPYI'd 3aKa34YUKOB, KOTOPBIM OH
MU3HAYAJILHO 2/IPECOBAH: XOTH ITOCJIE IPUHATHSA CTAHJAPTA
MTCA.4 npo1en BCEro JIUIIb MO/, YKE AKTUBHO PACCMATPH-
BAIOTCs BAPUAHTHI UCIIOIL30BAHMS CUCTEM HA €TI0 OCHOBE B
TEJIEKOMMYHHUKAIITUOHHBIX, OOOPOHHBIX U MHBIX ITPOEKTAX.

HexoTopast 3aMHHKA BO3HUKIA CO cCTaHAapToM MTCA.2.
Jra crnenudUKaAMA BCE €€ HE YTBEPXKIECHA OKOHYA-
TENBbHO KOHCOpUMyMOM PICMG. Crangapt MTCA 2, kak u
MTCA.3, OIIMCBIBAET CUCTEMBI JKECTKOT'O UCITIOTHEHUS JIJIs
KOMMEPUYECKHUX U OOOPOHHBIX NPHIOKEHNH, HO paccMa-
TPHUBAET CUCTEMBI HE C KOHAYKTUBHBIM, 4 C BO3IYIIHBIM
OXJIAKIEHUEM. BBIOOD TEXHOJIOTUH OXJIAKACHUA ONpEze-
JIAET TJIAaBHBIM OOPA30M KOHCTPYKTHBHBIE OCOOEHHOCTH
cucrteM MTCA.2. TIpy 3TOM 3KCIUTyaTAllTMOHHBIE YCIOBHA,
KOTODBIM OHH JJOJDKHBI OTBEYATD, CYA IO NPEIBAPUTED-
HBIM BEPCUSAM CTAHAAPTA, aHAIOTUYHBI MTCA.3.

IKopOoTKO 0 nAOCax

CaMoe TIaBHOE JIOCTOUHCTBO apXUTEKTYPbI MicroTCA —
IIHPOKHUE BO3MOKHOCTH YIS PEATTU3AIIUU BICOKOIIPOH3BO-
JUTENbHBIX CUCTEM Ha 633€ COBPEMEHHBIX MHOTOSIJIEPHBIX
IIPOLIECCOPOB. [Ipy 3TOM ITOJIHBIN OTKA3 OT I1APAJUIEIbHBIX
IIUH B NIOJIB3Y HOCIEOBATEIbHBIX BHYTPHCUCTEMHBIX HMH-
TePMENCOB OOECIEUNBAET ITUM CUCTEMAM OAIAHC OOJIb-
IO BBIYUCJIMTEIBHON MOIIHOCTU U BBICOKOM IIPOITYCK-
HOM CIIOCOOHOCTH, 4 TAKXKE MACHITAOHPYEMOCTD, IIO3BO-
JIAs HAPAIMMBATH OOIIYIO ITPOU3BOAUTEIBHOCTD IIPOCTBIM
YBEJIMYEHHUEM KOJIMYECTBA IIPOLIECCOPHBIX MOaynerd AMC.
TTogYEPKHEM, YTO MHOTHE NIPOU3BOAUTEIN YK€ aHOHCHU-
poBan wiatbl AMC C HEIaBHO IIPEACTABICHHBIMU IIPO-
neccopamu Intel Core TpeTbero NOKOIEHMSA HA OCHOBE MU-
KpOapxuTeKTypsl Ivy Bridge (Texmporiecc 22 HM € HCOJb-
30BAHHEM TPAH3HUCTOPOB C TPEXMEPHOM CTPYKTYPON).

OAHONM U3 XAPAKTEPHBIX YEPT TEXHOMOrUU MicroTCA
SABJISIIOTCSI FTHOKHUE KOMMYTAIIHOHHBIE BO3MOXKHOCTU. Posb
KOMMYyTaTOpa B cucreMax MicroTCA urpaer KOHTpPOJLIEp
MCH (MicroTCA Controller Hub) — 310, KaKk IpaBwWIo, OT-
J€JIbHBIN MOAY/Ib AMC, yCTaHAB/IMBAEMBIN B CIIELIMA/IbHBIA
CJIOT OOBEIMHUTEILHOM ITAHEIN. B COOTBETCTBUH CO CTAH-
JaproM MTCA.O (PyHKIIMOHAJIBHBIE BO3MOXKHOCTH 3TO-
IO KOHTPOJUIEPA PEATUZYIOT HOAJEPKKY PA3INYHBIX Ba-
PHAHTOB TOMOJIOTUN BHYTPHUCUCTEMHBIX KOMMYHHKAIIUM.
JIONIOTHUTENIBHYIO THOKOCTh KOMMYTAITHOHHOM apXUTEK-
Type MicroTCA npuiaioT BO3MOKHOCTU UCHOIb30BAHHUSI
BBICOKOCKOPOCTHBIX TIOCJIENOBATENbHBIX HUHTEP(ENCOB
(PCI Express, Serial Rapid IO u 10 Gigabit Ethernet).

CunbHas cropoHa MicroTCA — manoe BpeMsi BOCCTAHOB-
JIEHHS TIOCJIE OTKA3a U BBICOKAs HAJIEKHOCTb, B TOM YMCIIE
32 CYET BO3MOKHOCTH MOJIHOT'O PE3EPBUPOBAHUSA BCEX KPU-

ol
TUYECKH BAKHBIX KOMITIOHEHTOB, BK/IIOYast caM MCH. DTtumMm
peuieHrs Ha OCHOBE MicroTCA OT/IMYAIOTCS, CKAKEM, OT
CTOEYHBIX KOMMYHUKAIIMOHHBIX CEPBEPOB ONIEPATOPCKOTO
KJIACC4, KOTOPBIE OOBMMHO MO3BOJAIOT AyOIUPOBATH TONb-
KO UCTOYHUKH TUTAHUA (JIMOO MOYKHO PE3EPBUPOBATD BCIO
CEPBEPHYIO CUCTEMY LIEJTUKOM — C UCTIOTIb30BAHUEM OT/ENb-
HOI'O KOMMYTATOPA U BHEMTHETO CETEBOI'O COEJUHEHMUS).

K guciny BaxHenmux ocobeHHocred MicroTCA OTHO-
CUTCA TIOJJIEPKKA MOAYJIAMU MTUTAHUA U YIIPABJIAIONNIMHA
MEXAHU3MAMH «TOpsa4Yer» 3amennl moaynern AMC. Cxon-
HBIF MEXAHU3M OBLI B CBOE BPEMS PEAIU3OBAH U B CUCTE-
Max CompactPCI, ogHako B apxurekrype MicroTCA oH Ha-
JIeXKHEE, ynoOHee U nosiHee. 3ameHa Moayist AMC B cucre-
Me MicroTCA HUKaK HE BIUSET HA PA0OTY IPYTUX MOYJICH.
CpenaH mar BIeEpe] U B OTHOIIEHUU IOJAECPKKUA (PYyHK-
LU UHTEJUIEKTYAJIBHOIO YIIPABIECHUA HA 0a3€ apXUTEK-
Typel IPMI (Intelligent Platform Management Interface),
61arojjapsi 4eMy 06€CIEeUYMBAECTCS IOCTOSIHHBIN MOHUTO-
PHHI ITApAMETPOB PAOOTOCIIOCOOHOCTH BCEX KIIOUEBBIX
KOMITIOHEHTOB. B Texnonorun CompactPCl atu pyHKIIMHN
PEATU30BAHBI TOIBKO 11 cucTeM (popM-pakropa 6U, u,
KaK ITOKA3a/1d MPAKTHKA, [IOJIb30BATHCA UMU HE CJIUIIKOM
ynooHo. B cucremax MicroTCA nogaepxkka IPMI, kak u
(PYHKIIUH «rOPAYEI» 3aMEHBI, PEIIAMEHTUPYETCA CIIELU-
dpuranueit MTCA.O.

Emie oHO HEMATTOBAXKHOE JJOCTOMHCTBO CUCTEM Micro-
TCA — mmMpoKass HOMEHKIATypa Moayneri AMC, BBIITyCKae-
MBIX JUI1 HUX. Hapsamy ¢ IponecCOpHBIMH IUIATAMUA U MO-
JyJSIMH I'PAUUECKOTO BBIBOAA MHPOPMALIUH B HUX YUC-

Peknama

Caman nonHan B Poccuu NHHHUA BCTPaWBAEMbIX
TENEHOMMYHUKAUMOHHbIX I'IJ'IHTI:POPH Ha OCHOE®
OTHpbITbIX cTaHaaptos AdvancedTCA, MicroTCA
1 AdvancedMC ans paspaboTunKos

G kontron  (203RTSoft
www.rtsoft.ru
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JIO BXOZAT MOAYIN ITU(PPOBON 06pabOTKH CUTHATIOB (DSP),
HAKOIUTEJIEN JAHHBIX, BBOJA-BBIBO/A U T. [. KpoMe Toro,
MNPOU3BOJATCA CHELUATU3NPOBAHHBIE MOIYIN U KOH-
KPETHBIX 337a4 (HaIpHMeEpP, MAKETHON OOpaOOTKU [aH-
HBIX) Hd OCHOBE COOTBETCTBYIOIINX MPOLIECCOPOB.

Hakonern, npeumyiiecTBoM MicroTCA sBasieTcss U cam
CTaTyC OTKPBITOTO MEXKAYHAPOJHOIO CTaHaapTa. OH ra-
PaHTHPYET HE TOIBKO COBMECTUMOCTD IPOAYKTOB PA3/IHN4Y-
HBIX IPOU3BOJUTENEN (UTO OOECIIEUYNBAET IIOIb30BATEIAM
OOJIBIIYIO CBO6OY BBIOOPA), HO U BO3MOXXHOCTb MOJIEPHH-
3a1IUM PAHEE YCTAHOBJICHHBIX 3aKA3YMKAMU CUCTEM.

YTOo nokasbisaeT onbIT

VrBepauB crnenudpukanuu cucreM MicroTCA sxecT-
KOI'O UCHOJHEeHUs, KoHcopuuyMm PICMG pan «3eieHbli
CBET» BBIXO/ly 9TOM TEXHOJIOTUH HA HOBBIC PIHKU. OIHA-
KO MOK4 JOMUHUPYIONAsl OOJIACTb €€ IPUMEHEHUS — CU-
CTEMBI ISl IOCTPOEHUS CETEBBIX I KOMMYHUKAITHOHHBIX
uH@pacTpykryp. 10 JaHHBIM IIPONUIOIOAHEIO OTYETA
VDC Research, Ha ux om0 B 2010 1. npumiocs 77% o6-
1ero 06’beMa NPOAAK IPOLECCOPHBIX I1aT AMC. ITo Mepe
OCBOEHUSI HOBBIX BEPTHKAIBHBIX PBIHKOB POJIb KOMMYHH-
KAJMOHHBIX NPWIOXEHUN Ha pPbIHKE Iw1aT AMC, 110 po-
rHo3aM VDC, 6yzeT pa3MbIBaThCs: K 2013 I UX 107151 IOHU-
3uTca 1o 67%.

K Hanbonee NepCneKTUBHBIM CETMEHTAM 11 TEXHOJIO-
rur MicroTCA ananutuku VDC OTHOCAT OOOPOHHBIE U
A39POKOCMMYECKHUE IIPUIOXKECHUS, 4 TAKKE CUCTEMBI IIPO-
MBIIIJIEHHON aBTOMAaTH3a1uu. Ha Hux B 2010 . npuUnuiocs
COOTBETCTBEHHO 11 1 8% o6111ero 06beMa NpOoJaK MIpo-
LIECCOPHBIX MOAyIEH, a K 2013 . 3TU HU@PHI BBIPACTYT 10
131 11%.

B O6GOpOHHBIX CTPYKTypax o60pyaoBaHue MicroTCA
IIHPOKO HCIIOJIb3YETCA B COCTABE PALAPHBIX U I'MAPOJIO-
KAIJMOHHBIX KOMIUIEKCOB U B CUCTEMAX ITOJABMKHOU CBA3U.
COryIacHO AaHHBIM OPUTAHCKON KOMIaHHUU BAE Systems,
CHENUATUZUPYIOMIENC HA PAa3PabOTKE NEKTPOHHBIX CH-
CTEM JIJIS1 A3POKOCMUYECKHUX U OOOPOHHBIX TPUWIOXKEHUIA,
cucreMmbl MicrtOTCA NOBBIIIEHHON 3alUINIEHHOCTH YBE-
PEHHO BBIEPKUBAIOT JKECTKUE YCIIOBUA TECTOBBIX UCIIbI-
TAHUH, SKBUBAICHTHBIC 25-JIETHEMY ITUKITY pa60OTHI HA HA-
3E€MHBIX OOBEKTAX ITOABIKHOM CBA3U OOOPOHHOI'O HA3HA-
deHus. [10 MHEHHMIO MHOTUX CHELIMAIMCTOB, APXUTEKTYPA
MicroTCA B IIOJTHOH MEPE OTBEYAET COBPEMEHHON KOH-
LENIUNU «CETENEHTPUUECKUX BOUH», COCTABIIAA JOCTOM-
HYIO KOHKYPEHLIUIO cucTeMaM VPX, TakKe OpHUEHTHUPO-
BAHHBIM HA OOOPOHHBIE TPHUMEHEHHUS.

TesrekoM-OnEePaToOpPhl B HACTOAIIEE BPEMS AKTUBHO Pa3-
BOPAYHUBAIOT MOOWIBHBIE CETH CJIEAYIOMETO IOKOJIECHUA
(B 9acTHOCTH, Ha 6a3e Texnonoruu LTE). Iina nepudepuri-
HBIX CUCTEM TAKHX ceTel apxuTeKkTypa MicroTCA OKasbI-
BAETCA HA CETOHA MPAKTUYECKH O€3IBIEPHATUBHBIM BbI-
©0POM, NOCKOJIBKY TOJIBKO OHA MO3BOJIIET OOECIIEUUTD He-
O6XOIMMYIO 9TUM CUCTEMAM IOBBIIEHHYIO MPOITYCKHYIO
CIIOCOOHOCTD MIPU CPABHUTEIBHO HEBBICOKON CTOMMOCTH
U MOJIHOM COOTBETCTBHU KECTKUM TPEOOBAHUAM K KOM-
MAaKTHOCTH, YIIPABIAEMOCTH U 3AIIUIIEHHOCTH O60PYA0BA-
HHUs OT BO3JEHUCTBUI BHEMHEN Cpelbl. TaKUM TPeOOBAHN-
AM, HAIIPUMED, OTBEYAET PEATU3ALIMA AMIIAPATHBIX CPEICTB
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6a30BBIX CTAaHIIMI HA OCHOBE cucTeM MicroTCA ¢ KOHIYK-
TUBHBIM OXJIQKJEHUEM I IPHUIOKEHUI BHEIIHETO U MO-
6wipHOTO 6a3upoBanus Kontron OM5030, a nutro3a oCTy-
14 WJIX KOHTPOJUIEPA PAUOCETA — HA OCHOBE IIAT(POPMEI
OIIEPATOPCKOro Knacca Kontron OM5080 (cM. pyUCyHOK).
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B IpOMBINIJIEHHOCTH U HEPIe€TUKE cucTeMbI MicroTCA
HAXOJAT MHUPOKOE IIPUMEHEHUE B COCTABE MYJIBTUMOHH-
TOPHBIX KOMIUIEKCOB 4aBTOMATU3HUPOBAHHBIX PA00YNX
MECT B IMCIIETYEPCKUX LIEHTPAX. Kak ITpaBuiIo, mogo6HO-
I'O POJIa PEMIEHUA PACCMATPUBAIOTCA B KAYECTBE HEAOPO-
I'OM JIBIEPHATUBBI WIN JONOIHEHUA I OONBIINX JHC-
METYEPCKUX IKPAHOB KOJJIEKTUBHOTO MOJIb30BAHHL.

[TocTeneHHO PACTET BOCTPEOOBAHHOCTb TEXHOIOIMU
MicroTCA u B pa3nUyHBIX MEIUIUMHCKHUX MPOEKTaX. B
OCOOGEHHOCTHU ITO KACAETCS 33724 OOPAOOTKU U300 paKe-
HUH, CBA3AHHBIX C MAHUITYJIUPOBAHHUEM OOJIBIIMMH I10-
TOKAMH JJAHHBIX.

Texnonorusa MicroTCA nMeeT XOpOIINUE HIAHCHI PA3BUTH
CBOM yCIIEX U B TAKUX OOJIACTAX, KAK TPAHCIIOPT (B TOM YMC-
Jie TH(POPMAIIMOHHO-PA3B/ICKATEIbHBIE CUCTEMBI IS TTAC-
CKXHPOB), 3JIEKTPOHHBIE CUCTEMBI 6€30IIACHOCTU 1 BUJICO-
Ha6JIO/IEHS, ABTOMATU3A1T1s PO3HUYHOI TOPTOB/IH, 4 TAK-
K€ HU(PPOBBIE CUCTEMBI OTIOBEIICHUSA U PEKIAMBL

OTEUECTBEHHBIM PAa3PA0OTUHMKAM OTKA30YCTOMYHBBIX
CHUCTEM [IJIA TCJICKOMMYHHUKAITUOHHBIX Y MHBIX IIPUJIOXKC-
HHUH NPUINUIO BPEMst OOPATUTh 60JIe€ IIPUCTAIBHOE BHU-
MaHue Ha TexXHOJOoruio MicroTCA, B 6OJBIIEN CTEIIEHU
IIPU 3TOM OPUEHTHUPYACHh HE HA KACTOMU3UPOBAHHBIC peE-
IIEHMS, 4 HA CTAH/IAPTHBIE KOMMEPYECKHE IPOAYKTEL Ta-
KOH MOJXO/T COKPATUT BPEMs Pa3pabOTKU CUCTEM U CHU-
3UT UX KOHEYHYIO CTOMMOCTb. KpoMe TOTro, TEXHOIOTHsA
MicroTCA nopaepKuBacT XOPOILIYIO0 MACIITA0UPYyEMOCTb
U yI00HA B TEX CIyYAsIX, KOT/Id CHCTEMBI HECOOXOANUMO MO-
JUPUIMPOBATh WIM MOJEPHU3UPOBATb. DTO MPOJJIEBA-
€T )KU3HEHHBIN ITUKJI PEIIEHUI 1 CIOCOOCTBYET COXPaHe-
HHIO MHBECTUITUM, KAK Pa3pabOTUYUKOB, TAK U 3AKA3YHKOB.

Biaaguvup BPETMAH, 11peKkTOp HAlIPaBIeHUs
6a30BBIX ANIAPATHBIX CPEACTB KoMIaHuu «PTCodp1»
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PasButne MexayHa-
POOHOrO pPBIHKA /aTa-
LIIEHTPOB, KaK BCAKAsA
3BOJIIOLY, UAET 110 CHUPAIN. JJeCATh JeT Ha3a] Ha 3a1a-
Jl€e — U JIET CEMb HA34/1 y HAC — OCHOBHAs1 32/1a44 CIICLINAJIU-
CTOB COCTOSUIA B TOM, YTOOBI OOECIIEYNUTD HAJIEKHOCTb U
IIPOTHO3UPYEMYIO OTKA30yYCTOHYUBOCTb WHXKECHEPHOM
UHPPACTPYKTYPHI JATA-IIEHTPOB. TOr[a e NOSBUINCH, B
TOM 4UC/IE€ B Poccun, mepBBIE CTAHIAPTHI, PEIVIAMEHTHUPY-
I0IIMe TPEOOBAHUA K UHXXEHEPHOU HMH(MPACTPYKTypE U
BBIOOPY MIONAOK A1t LIOIOB.

CIyCTs HECKOJBKO (OT TPEX /IO IIATH) JIET CAMOU 3710601-
HEBHOW TEMOM CTAJIO BCE, YTO CBSI3AHO C OJICH/I-CEpBEPAMU
U, KK CJIE/ICTBUE, C TOUCKOM OIITUMAJIBHBIX PEIIEHUH YIIPAB-
JIEHUSI KJINMATOM B CEPBEPHBIX, MPEIHA3HAYEHHBIX I UX
pasmeneHusa. PE3Ko BO3pOCIa aKTyaIbHOCTb YCIYI IO CO-
CTABJIEHUIO Y ONTUMU3ALNH TEMIIEPATYPHO-KINMATHYECKOM
mopenu 1O/Ja. IlepBble BBIMUCIATEIBHBIE CUCTEMBI KJIIACCA
blade 32 KOPOTKMI TPOMEKYTOK BPEMEHH OOO3HAYWIH 10-
TEHLHUAIbHYIO YIPO3Yy KOJIOCCAIBHOI'O POCTA 3HEPIOIIOTPE-
onenusa UT-o6opynosanus B 1IO/Jax, 4TO NOACTETHYIIO — B
MEPBYIO OYEPEb AMEPHUKAHCKHUE BJIACTA — CTUMY/IHPOBATDh
Pa3pabOTYHUKOB U ITPOU3BOAUTENIEH BBICOKOTEXHOIOTHUYHO-
TO OOODPYIOBAHMS 3aHUMATHCS BONPOCAMU  YIPABICHUS
3HEPrONOTPEOIEHUEM U MTOBBIMIEHNSA SHEPTO3(MD(HEKTHBHO-
CTU. A NIPOUBBOJUTENN CUCTEM OXJIAKACHUSA OTBETWIN HA
CIIPOC HA BBICOKOIUIOTHBIE CTOMKU MEKPANHBIMU CUCTEMA-
MM OXJIDKJICHUSA ¥ BHYTPHUCTOECYHBIMU PEMIEHUSMM JIJIS U30-
JIALIMH XOT-CIIOTOB. BOITPOC OBUI OCTABJIEH, OTBET JJAH.

IIpruMeEPHO NONITOPA-ABA I'O/Ia HA33a/, B MUPE ObLIN HA ITUKE
JIUCKYCCHU BOKPYT ITPOGJIEMBI 3HEprocoepekenHus B 11O/Iax:
y Koro PUE menbine, kakori LIO/I stydrrie... B pasHbIX CTpaHax,
HA PA3HBIX OTPACIIEBBIX KOH(PEPEHIIUAX SKCIEPTHI ITbITA-
JIUCh U MBITAIOTCA PA300PATHCA B TOM, B KAKUX CIy4asX UH-
BECTULIMHN B 9HEPTrO3(M(MEKTUBHBIE PEIMIEHUA C MUHHUMAb-
HbIM PUE onpasganbl, 4 B KAKMX — JIMIIEHDBI IIPAKTUYECKOI'O
cMBICTIA. Y XOTS 3KOJIOTUYECKAsA 3HAYUMOCTD ITOT'O JBIDKE-
HHS OYEBHUHA U €TO CTOPOHHUKAM, U IIPOTUBHUKAM, OXOT-
HHKOB IOCTYIIUTBCA Pafy BCEOOMIETO GJ1ara MHTEPECAMU
OM3HECA HEMHOTO. XOTA TEXHOJIOTHYECKUE JIACPHI AKTHB-
HO MHBECTHPYIOT B Pa3pabOTKy HOBBIX 3HEProa({EKTUB-
HBIX PEIIEHUI, JOCTUTaA BCE MEHBIMX 3Ha4eHUI PUE. Tak
WIA UHAYE, TOMCK ONTUMAIBHO COATAHCUPOBAHHBIX PEIIE-
HHU BEAETCA, U 3TO HAIIPABJIEHUE YCIIENTHO PA3BUBACTCAL
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KaK pa3yMHO NoTpaTuUTb
AeHbl'M

Mony4eHre nHBeCcTULIA N X BO3BPAT — OAHA U3 OCHOBHBLIX 60neBbIX
To4eKk npaKkTuieckn Atoboro npoekTa LOAa, npeTeHAyioLero Ha YpoBeHb
Haae>XHocTw Tier Il v ebiwe. MpoeKTbl 3TN NSH3Y3ALHO pecypcoemMKn, a
npouecc BO3BpaTa MHBECTULNIA AOAOI N TPYAHO NOAAIETCS NPOrHO3UNPO-
BaHUIO — C KaXXAbIM FOAOM BCe BbicTpee naet MopansHoe ycTapesaHne
NKT-o0b6opyaoBaHUS, @ 3H3YUT, UHXKEeHepHOW NHPPACTPYKTYPbI AASI NOA-
Aep>KaHns1 ONTUMaAbHbIX NapPaMeTpoB 3KCNAyaTaunn. Mae ke BbIXoAa?

CerojiHs 1, BEPOSITHEE BCETO, B OJIMDKANIINE HECKOJIBKO
JIET OCHOBHOE BHUMAHME CIIELNATIUCTOB IO JATA-IIEHTPAM
pasHoro npoduias OyAeT OOpaleHO K YK€ HU3BECTHBIM
TEXHUYECKUM DPEMIEHUAM, IMPOAYKTAM, PEAIM3OBAHHBIM
MPOEKTAM U CHEIUAIMCTAM, UMEIOIIUM OIBIT YCIIEMHOM
UX PEAIN3ALUN. DTA MO3UINA BIIOJHE JOTMYHA, IIOTOMY
4TO 32 MOCIEAHEE AECATWIETHE HAPAOOTAH TAKOM OOBEM
PENIEHNH, YTO BAPUAHTHI UX KOMOMHHUPOBAHUSA €IIIE MHO-
T'H€ I'OZIbI ITIO3BOJIAT OBBIIATh (P(PEKTUBHOCTB YK€ CYLIE-
CTBYIOUIUX IUIOIIA/IOK M CTPOUTD BCE 6051€€ 3P(PEKTUBHBIC
HOBBIE. 1 3TO, B YACTHOCTH, OTMEYAIN B CBOMX BBICTYILIE-
HUAX HA BecenHeMm cumnioszuyMe Uptime Institute orer-
OCHOBATENb 3TOU oprannzanuu Kenser bpuin u npogec-
cop Crandopackoro yuusepcurera Jxon Komeri.

QAKTUYECKU MBI CETOHSA 3HAEM U MOKEM I'OPa3fo OOIb-
11, 4YeM JiesaeM. M B 3TOM Iu1aHe y HaC €CTb OIPOMHBIN I10-
TEHUUAI PA3BUTUA M KOMOMHUPOBAHUA PA3IMYHBIX 3Jle-
MEHTOB aPXUTEKTYPbL, THPPACTPYKTYPHI ¥ TEXHOJIOIMH. Ca-
MO€ BpeMs IPeo6PA30BATh UMEIOIINECA 3HAHNA B HOBOE Ka-
YECTBO — KA4YECTBO PA3yMHO NNOTpadeHHbIX Ha ITO/] nener.

C NO3ULIMN CETOAHSIIHETO AHS HANOO0JIEE IEPCIICKTHB-
HBIMHU IIyTSIMH PEMICHUS 33a49U 3PPEKTUBHOTO yIIPABJIE-
HUs MHBECTULIMAMHU WU TEXHHUYCCKHUM «COBeleICHCTBOM»
IIPEACTABIIIIOTCS ABA HAIIPABJICHUS: MOJYJIBHBIN ITOJXO/ K
CTPOUTENBCTBY JATA-LIEHTPOB U HAXOXAECHHUE OITHMAJIb-
HOI'O0 COOTHOIIEHHs Mexy uHsectuuusamu 1 PUE. Otme-
THM, YTO MOJIYJIBHOCTb MOXET BBIPAKATBCSA B PA3PAOOTKE
THUIIOBOI'O MOJYJIS/3aJ1a TUIIOBOM IUIOIIAZAKH, THUIIOBOI'O
6710Ka MHXKEHEPHOM MH@PACTPYKTYPBI, TUIIOBOI'O PEIle-
HUS/TIOAXO/14, TUTIOBOT'O M3/IE/INs/KOHTEHHEPA.

MOAYAbeIVI MOAXOA: 4HTO HOBOIo

3a nnocneanue 10 1eT MeXAyHAPOAHAS UHAYCTPHSA 1O/10-
CTPOEHMUS C/iennana OOMBIION AT BIIEPE, OCOOEHHO B 06-
JIACTH MPOEKTHUPOBAHMS M MOJIETMpPOBaHMs. [ToaTOMY BCe
MIPE/IAracMbIC CETOHS PEIICHMS OCHOBAHBI HA WJICSIX, HC-
TTOJIB3YIONTHX ITOTEHITUAT Y BO3MOXKHOCTH YK€ HAKOIUICH-
HOT'O OmbITa. B 3TOM IIaHE JOBOJBHO ITOKA3ATE/IHHBI
prefabricated-pereHuys, Tak KaKk OHH ITO3BOJITIOT CO3/IATh
KOH((PUTYPAIIHIO, HAUOOIEE TOYHO COOTBETCTBYIOHIYIO OXKH-
JIAHUSIM U IOTPEOGHOCTSIM OY/IYIIIETO BIAZICIIbIIA.

DTU pEMEHUs MPEACTABIAIOT COOOH OBICTPOBO3BOAU-
MbI€ MOJyJIbHbIE KOHCTPYKUUU 11O/JOB, KOTOPBIE IIO3BO-
JISIOT B CXKATBIE CPOKU T'MOKO HAPAIIUBATH IUIOIA/Th AaTa-
IIEHTPA C TAPAHTUPOBAHHBIM KAYECTBOM, OXKUJACMBIMU
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(PYHKIIMOHAJIOM M TEXHUYECKUMU Mapamerpamu. 1O/
TAKOT'O TUIIA IIOJIHOCTBIO COOUPAETCS HA 3aBOJIC KOMIIAaHUH-
MPOU3BOAUTEIS, TAM K€ HAUTAKUBACTCS, 3aTEM Pa3/IEsAeT-
Cs Ha HECKOJIBKO 4YaCTEe, MPUTOAHBIX UL TPAHCIOPTHU-
POBKH, 1 IOCTABIIICTCS HA IJIOMAJIKY 3aKA34HKA, I7I€ YaCTU
CHOBA COEIUHAIOTCS. Peub MPH TAKOM MOAXO/E HJET YVKE
HE O CTPOUTELCTBE, 4 UMEHHO O COEJUHEHUH HECKOJIb-
KHX OJIOKOB, HUCXOJHO CO3JAHHBIX KAK €IUHOE IIiejoe. B
MPUHITUTIE UX MOXXHO OTHECTH K Pa3psjy JIEMEHTOB MO-
JyJIBHOI'O JaTa-LIEHTPa C TOW PA3HULIEH, YTO B JAHHOM
CJIy4a€ 3aKA3YUKY PEMIEHUE IOCTABIISIETCS B BUJIE TOTOBBIX
K COOPKE, 3apaHEE CKOH(DUTYPUPOBAHHBIX MOAYJIEH, TOT/IA
KAaK MOJY/IbHBIE 1ATA-LIEHTPBI COOUPAIOTCSA U3 CTAHAAPTH-
30BAHHBIX KOMIIOHEHTOB HA MECTE.

B Poccum 13 oCTaBIUKOB prefabricated-pemennit us-
BECTHBI Takue O6pennpl, kKak BladeRoom, Colt, HP, AST-
modular, HeckonbpKO MeHble — SunGard, I/0, Digital Realty.
OCo60 CTOUT NOJYEPKHYTD, YTO TPU MOCIEAHUE KOMITAHUHN
CaMH SIBJIAIOTCS KPYIIHBIMU BIAZIC/IBIIAMU KOMMEPUYECKUX
JlaTa-IIEHTPOB U HEOOXOIUMOCTDh B MOAOOHBIX Pa3paboT-
Kax ObLIa IPOAUKTOBAHA IOTPEOHOCTSAMU UX KIMEHTOB.

Pa3paboTka MOAYIIS — NPOLIECC TEXHUYECKU CIOXKHBIN U
3aHUMAET BPEMSI, COTTIOCTABUMOC (WIN JAKE OOJIBIIIEE) CO
BPEMEHEM MPOCKTUPOBAHMS 1I060r0 1O/Ja. Baskuenmumii
MOMEHT 37IeChb — JETAIHU3AIUS TIPOPAOOTKU OTJICIbHBIX
V3JIOB U JIEMEHTOB, 4 TAKXKE UX B3AUMHOTIO PACIIOJIOXKE-
HUS U coeuHeHUs. OmMMOKa pU pa3padoTKe MOy Oy-
JIET HOBTOPATHCA IPH KAKITOU HOBOU PEATN3AIINH, BBIIIOJ -
HEHHOI Ha 643€ THUIIOBOIO MOAyJL. IT03TOMY TUIIOBOM
IIPOEKT JJOJDKEH OBITB BBIBEPEH «/10 BUHTUKA».

EC/iu IpOEKT HE pa3pabaThIBACTCS, 4 TIOKYIAETCS, TO JAKE
C Y4E€TOM BO3MOKHBIX U3MEHEHU MHOT'O BDEMEHU MOATO-
TOBKA K 3aITyCKy HE 3aiiMeT. A HEOOXOJUMBbIE U3MEHEHUS
OCJIE TIPOPAOOTKUA MPOU3BOAUTENIEM MOAYIbHOTO 11O
OyAyT TAKKE TUIIM3UPOBAHBI, U BCE BBIITYCKAEMBIC TIO JIaH-
HOMY 3aKa3y LIO/Ipl 6yIyT COBEPIIEHHO OJMHAKOBBIL.

KimroueBble IPENMYIIECTBA MOZY/IBHOTO HOIXOZA IIPU CO3-
Janmu 11O/Ja — 3TO COKpaleHUEe BPEMEHU IIPOECKTUPOBAHIS,
CTAH/IAPTHU3ALIMS PENICHUI, YMEHBIIICHUE PACXO0B HA TIO-
JIEPPKKY, YCKOPEHHE PEUIU3ALNU IIPOEKTA HA KLKIOU IUIO-
IIAJKE B PAMKAX THUIIOBOI apXUTEKTYPbL. OHAKO 34 BCE 3TO
NPUXOIUTCA TWIaTUTh. Kak nipaso, prefabricated-LIOe1 go-
POKE CBOMX aHAJIOI'OB, COOMPAEMBIX TPAJUITHMOHHBIM OOpa-
30M, €CJIU B3 Th IPSIMYIO KUIBKYJIALHIO B PACYETE HA KBA/IPAT-
HBI METP MAIIMHHOIO 341a. HO [U11 KOPPEKTHOTO CpaBHE-
HISI HEOOXO/IMMO YYUTBIBATh TAKKE CTOMMOCTD IIPHUBJICYECH-
HBIX CPEICTB /11 (PUHAHCUPOBAHYSI CTPOUTEIBCTBA, BPEMS
HEOKA3aHUS YUIYT HA CPOK CTPOUTENBCTBA TUIOMIAIKY, ITOTE-
PH OT BCEH NPOIPAMMBI CTPOUTENBCTBA, €CJIN PEYb UICT HE
06 OJTHOT IUIOLIAZIKE, 4 O HECKOJIBKIX I10 TUIIOBOMY IIPOEKTY.
O1LEHKA KIIOYEBBIX [TAPAMETPOB YIS KAKIOTO IIPOEKTA CBOS.
W Tam, rie BpeMsi JOPOXKE BCIKUX JIEHET, ITIOJJOOHBII ITOXO/ —
3TO €AUHCTBEHHBIN CIIOCOO OBICTPO MOJIYYUTh IIPOLYKT OT-
JIMYHOTO KadectsBa. MabiMU cioBamy, KITI, wiu «KadyecTBO
TOTPAYEHHBIX JICHET», B IIOOOM BAPUAHTE BO3PACTACT.

DTO OCOOEHHO BAKHO, KOIZIA PEYb UJIET O OOIBIINX TEX-
HOJIOTUYECKUX IUIOMaaKax — o merallO/lax. Ilpuuem o
MerallO/lax HE IO POCCHUHCKUM IIPEACTABICHUSM, T. €.
oosbiie 2 MBT, a 1efICTBUTENIBHO 06 OI'POMHBIX, IIOPS/IKA

50 TBIC. KB.M (DAJIBIIIIOIOB, TEPPUTOPUAX, OTBEJEHHBIX ITIO7,
JaTa-IeHTPLL IMEHHO TaKH€e ObUIM IIPEICTABICHDI HA BbI-
CTaBKe, IIporeaneil B pamkax Uptime Institute Symposium.
Bor 11 npumepa BBIGOPOYHBIE TAPAMETPBI HECKOIBKHUX

TAKUX TUIOMIAOK:

v O611as MOIIHOCTB, MOABEAcHHAA K UT-060pynoBa-
Huio, — 85 MBT (18 MBT — 1-a (pa3a npoeKTa); NOABEACH-
Hasi MOLHOCTB ILIOWAAKU — 200 MBr. Itomans anbii-
110108 — 50 000 kB. M (18 300 kB. M — 1-1 (pa3a NPOEKTA).
PUE=14.

v O61as MOITHOCTb, MOABEACHHAA K HT-060pyno-
BaHMIO, — 120 MBT. Ilnomaae ¢anemmnonos — 50 000 kB. M
(32000 kB. M — 1-a daza mpoekra). PUE = 1,4. Ceprudukar
LEED.

v Kammnyc gara-tieHTpa o6Iie mwiomaasio 260 Ia. Tpu
auHuMU 110 230 KB, 1Ba BBOJIA OIITUKH — C KAHAJIAMU OT 4e-
TBIPEX ONEPATOPOB CBA3U HA KAXKIOM, MOJKIIOYEHUE K M-
THCTPAIbHOMY I'a3y C HEOIPDAHUYEHHBIM MOTPEOICHUEM,
BOJIIHBIE CKBAXKMHBI, PACIIPEAECINTENbHAS TOICTAHIINS Ha
300 MBr, ruroc 200 MBT razoreHepanu, IUIOC COJIHEY-
Hble 6aTapend Ha 30 MBT, IUIIOC aIBTEPHATHUBHBIN UCTOY-
HUK 9HEPIUU HA TOIUIMBHBIX SYEHKAX B IIPOIIECCE TIPOEK-
THPOBAHUSL

D10 MerallO/Ipl 110 aMEPUKAHCKUM MepKaMm. B Esporie
MACIITA0BI HECKOJIBKO CKPOMHEE — TTOPSI/IKA HECKOJIBKUX
ECATKOB MerasatT. Ho 310 BCce paBHO He Te IOl MOII-
HOCTBIO 2—3 MBT, KOTOpBIE Yy HAC CET'OAHSA IIPUHATO OTHO-
CUTB K Pa3psily OY€Hb KPYITHBIX IPOEKTOB.

Bce 3TO TOBOPUTCS HE 711 TOTO, YTOOBI yMATIUTh 3HAYEHHE
IPOILIECCOB, MPOUCXO/ITUX HA OTEYECTBEHHOM U T-phIHKE,
WIN CIIPOBOIIUPOBATh BCIVIECK TUTAHTOMAHWH, A ISl TOTO,
YTOOBI MOMBITATHCSI CKOPPEKTUPOBATH CIOKUBIIYIOCS Y HAC
CUCTEMY OPUEHTUPOB U MIPUBA3AHHYIO K HEH TEPMUHOJIO-
THIO. Sl CYUTAIO, UTO OTEYECTBEHHBIN 3aKA34YHMK YK€ JOCTA-
TOYHO TTOB3POCJIET 11 TOTO, YTOOBI 4/ICKBATHO OIICHHBATh
CBOM MOTPEOHOCTH — 63 OITBIIKA HA «COCE/Ia» — U CTABUTD
epe; IPOEKTUPOBIIUMKAMU 331a4H, UCXO/IS HE U3 IPU3PAY-
HBIX aMOUIINI, 4 C OOOCHOBAHHBIM MPEACTABICHUEM O IO-
TPEOGHOCTIX OyAyILen 1ieaeBon ayauTopuu LIO/1a.

ObocHoBaHWe nHeecTNUNi

He 6epych yTBEPXK/1ATh HABEPHSIKA, HO BPSI/L JIH OIINOYCh,
IIPE/INIONIOXKUB, YTO HAMOOJIEE YCIEUTHBIE TPOEKTHI CTPOU-
TeabeTBa LIOJoB B Poccry HAYMHAIMCh C MHBECTULIMOHHO
IIPHUBJICKATEIBHOIO OU3HEC-TUIAHA, OCHOBAHHOIO H4 XOPO-
IO MPOBEJEHHOM MAPKETUHIOBOM HCCIECAOBAHUU U, KAK
CJIEACTBUE, HA IIPABWIBHO BBICTPOECHHON CTPATETUU IIOAIO-
TOBKH 1 3amtycka 11O/Ja — ot arana basis of design 10 opranu-
3ALMU KCIUIyaTAlUH. XOTA C TOYKU 3PEHMA 3aKA34YMKA T4
paboTa (MaPKETUHIOBOE UCCIIEOBAHUE), CKOPEE BCETO, HO-
CWIA HESABHBIN XAPAKIEP U HA3BIBAIACH IIO-APYIOMY — Y HAC
IIOYEMY-TO OOBIYHO HETOOLIEHUBAIOT ITOT JJOCTATOYHO BAXK-
HBIM CTPATETMYECKUI MHCTPYMEHT. [la ¥ CHELMAINCTOB B
JIAHHOM c(pepe SIBHBIN 1e(PUITAT. BO3MOXKHO, TO3TOMY Y HAC
BCe eme ectb HoBble L1IO/pI, crpajaomuye OT OTCyTCTBUA
KJIMEHTOB. A aHAJIMTHKH, B CBOIO OYEPE/Ib, HE YTPYKIAst CEOs
U3Yy4ECHUEM IIPUYHMHHO-CIICACTBEHHBIX CBA3EH, YK€ KOTO-
PBI¥ I'OZl TOBOPAT O MHHUMOM CHIDKEHUH CIIPOCA HA YCIYTHU
xommepueckux [1O/IoB. BOT 1 1osrygaeTcst 3aMKHYTBIA KPyT:
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KcraTH, B OTJIMYHUE OT OTEYECTBEHHBIX 3aKA3YHUKOB M UC-
MOJIHUTEJIEN MPOEKTA, MTHBECTOPBI rOpa3o 601e€ BHUMA-
TEJIBHO OTHOCATCA K IIPOTHO3UPOBAHUIO CIIPOCA HA YCIIYTU
oyaymiero 1O/1a, Tak Kak UCXO/ISI U3 3TOT'O OHU OLIEHUBAIOT
COOCTBEHHBIE OU3HEC-PHUCKH M BEPOSITHOCTH BBIXOZA HA
HY’KHBIM TTOKA34T€JIb KAYECTBA IIOTPAYEHHBIX JIeHET. [103-
TOMY TaK BXXHO HAWTU IPABWIBHBIE ADTYMEHTBI U IOKA34Th
CIIOCOOHOCTB Biazenbiia 11OJa 06ecrneynTsb €ro KBIgu-
LUPOBAHHYIO SKCIUIYATALIUIO, IOCTPOCHHYIO HA PA3YMHOM
OaIaHCE MEXYy OPraHM3AIUEH BHYTPEHHUX ONEPAIIMOH-
HBIX IIPOLECCOB U ajanTanuer Bo3MoxHocrer L1OIa nog,
M3MEHAIONTHUECS 3AIIPOCHI IOTPEOUTENEN YCIIYT.

TexHOJIOTHsA. [IpeXae BCETO HEOOXOIUMO MTPABUIBHO
BBIOPATh TEXHOJIOTHIO PEATU3AIIMU TIpoeKTa. Ha coBpe-
MEHHOM 3Tall€ PAa3BUTUS MEXIYHAPOJHON HHAYCTPUU
1O/J0B 3TO BIOMHE peanbHO. HO OTHO3HAYHOM PEKOMEH-
JlaIlnY, HO3BOJIIONIEN CIE/IATh TAKOHU BBIOOD, HET U OBITH
HE MOXeET. Ha KaKOM TEXHOJIOTUH OCTAHOBUTBCS — TPAH-
LJUOHHOM, KOHTEMHEPHOU, MOAYJIbHOM WIX OCHOBAHHOM
Ha prefabricated-peneHusax, — 3aBUCUT OT HA3HAYCHUS
oyaymero 110/Ja, €Ero CTapTOBBIX MACIITA00B U OXHAC-
MBIX TEMIIOB Pa3BUTHUA. B II060OM Cilydae BaXXHO IIPUME-
HATh MAKCUMAJIbHO THUOKHE U TIOJAIONINECS MACIITAOU-
POBAaHUIO pemieHus. JIIOObIE Y3KUE TEXHOJIOTUYECKUE MO -
XOZBI TUOO BBOJUMBIC TIPH CTPOUTEILCTBE OTPAHUYCHUS
OyayT COKpaliaTh BApUaHTH npuMmeHeHus 11O/[a u, kak
CJIE[JICTBUE, CPOK €TI0 3(PPEKTUBHOM )KU3HU.

Koaddumuent PUE. Emmie ovH BAKHBIF MOMEHT, BIIUSI-
IONUI HA XOJ| MPOEKTA U JAIbHCHIIYIO IKCIUTYaATAIIUIO
HOa, — a1o onpeaeneHue onTuManbHOro PUE. OH He 0641-
34TEILHO JJOJDKEH ObITh MAKCUMAJIBHO IPUOJIVZKEH K MICAIb-
HOMY, OTHIOZIb HET. 33/1a44 37IECh — HAUTH Pa3yMHbIN OAIaHC
MEKTY IPUEMJIEMON BEIMYMHON OIO/DKETA HA IIPOEKT U Ka-
YECTBOM JIATa-1IeHTPa. FIHau€e roBOps, Mbl OISITh BO3BPAIId-
€MCSI K OITUMAJIBHOMY YIS IAHHOT'O IIPOEKTA KAYECTBY I1O-
TpayeHHBbIX AeHer Yem Menblue PUE, TeM BbIllI€E CTOMMOCTb
CTPOUTEJIBCTBA, HO TEM MEHBIIIE ONEPAIMOHHBIE PACXO/BL
CaMoe BaKHOE B JAHHOM BOIIPOCE — TOYHBII U ITOJIHBIA PAC-
4eT S3KOHOMUKHU MPOEKTA. BO3ZMOXKXHO, CTOUMOCTD TOJIKIIIO-
YEHUS K CETSM JIEKTPOCHAOKEHUS U TAPU(PBI HA IIEKTPO-
SHEPTHUIO TAKOBBI, YTO ITIO3BOJIIIOT HE BO3BOJIUTD TPEOOBAHMS
K 9HEProa(p@EeKTUBHOCTU B A6COMOT. 11 3KOHOMUS HA IO-
TPEOIIEMOU EKTPOIHEPTUN HUKOITIA HE ONIPABJACT CIINII-
KOM OOJIBIINX 3aTPAT HA CJIOKHBIE MHXXEHEPHBIC PEIICHUSL.

B kauecTBE ONITUMAIBHBIX HA CETOHAITHUNI JICHb 3HAYE-
Hur PUE MOXXHO 0603Ha4MTb UHTEPBAI OT 1,4 10 1,8.T1ep-
BO€ 3HAYEHHUE XAPAKTEPHO /11 OOIBIINHCTBA HOBBIX ILJIO-
IIA7J0K, BBOJMMBIX CET'OHA B KCIUTyaTanuio B CIIIA n EB-
pome. Bropoe — pe3ynsraT OINTUMHU3AUN JEUCTBYIOIMNX
HO0B, MOCTPOEHHBIX O TPAAULIMOHHBIM TEXHOIOTUAM
5—10 u 60o5ee et Hazax (10 onTuMuidanyu PUE B HUX ObUT
Ha4 yPOBHE 2,3).JOCTUTAETCS 3TO IIPOCTBIMU, HO JICHCTBEH-
HBIMU MEPAMHU —IIOJIHOW WU YACTUYHOM 3AMEHON MO-
PAIBbHO YCTAPEBUIMX 3JIEMEHTOB JICHCTBYIOLIECH HHEPA-
CTPYKTYPBI, 4 TAKKE COOMIOJECHUEM JIPYIUX IPOCTHIX MIPa-
BWJI aKCIuTyaTanyu 1IOIos.

BerauciaunrenbHoe obopynoBanue. Kakas gomns NUT-
O0OpPYNOBAHUSA PAOOTAET BXOJIOCTYIO B CETOJHSIIHUX
Oax u cepBepHBIX? JJeCATKH IPOLIEHTOB, 334aCTYIO 50% 1

6o11ee. DTO TaK Ha3bIBAEMOE KOMATO3HOE OOOPYAOBAHUE YKE
HE BBIIOJIHAET IEPBOHAYAIBHOIO O6bEMA OOPAOOTKU JIaH-
HBIX, HO UCIIPABHO MOTPEOJISIET AIIEKTPHUYECTBO U IPEET BO3-
yx. K TOMy e ©Kee30» MOPaJIbHO YCTAPEIO U C TOUYKHU 3pe-
HUS IPOU3BOAUTEIBHOCTH B pacyeTe Ha 1 KBT 3aMeTHO yCTy-
ITA€T COBPEMEHHBIM aHAJIOTaM. [Ipyrasi CyIeCTBEHHAS YaCTh
HT-o6opynosanusa B LIO/Jax, NPOGIEMHOTO C TOYKU 3PEHUSA
IIPOYKTUBHOCTH, — OT/IEJIbHBIE CEPBEPHI, PAOOTAIONINE HA
OZIHY 3371a4y, C HEJIMHEHHON Harpy3KOH M CTA0MIbHBIM SHED-
ronoTpe6IeHUEM. BBIIBIEHUE, IEMOHTAXK M 3AMEHA U TOH U
JIPYIOH KATETOPUH CEPBEPOB, HAPSAY C IPUMEHEHUEM Pe-
IIEHUH 11 BUPTYATTU3A1IUU 1 TOBBIIIEHUEM IUIOTHOCTH BBI-
YHCJIEHUI, TTO3BOJIUT OCBOOOIUTD GOJIBIIYIO YACTh CTOEK B
MAIIIUHHBIX 32JIAX U ONTUMHU3HUPOBATD HX 3aTPYy3KY, JaB Bpe-
MsI Ha JIETAJIBHYIO TPOPA60TKY IpoeKTa HOBOro 11O/1a.
TOBOPSI O TPAMOTHBIX COBPEMEHHBIX ITOAXO/AX K BBIUMC-
JINTENIbBHOMY OOOPYAOBAHUIO, HENIb35 HE OTMETUTb HOBBIN
TPEHJ], KOTOPBII CETOAHSA HAOUPAET HNOMYIAPHOCTD Ha 32a-
najie. Peusb 0 pemenusax Kiacca proprietary-cepsep — yHHU-
KQJIBHBIX, PA3PA60TAHHBIX CIELNAIBHO IS 3AKA3YHNKA CEP-
BEPHBIX APXUTEKTYPAX, HO3BOJIIOMINX CYIIECTBEHHO CIKO-
HOMUTb U HA CTOUMOCTH «<KEJI€3a», U HA SKCIUTYaTALIMOH-
HBIX 34TPATAX B IIPOLIECCE UX OOCITYKUBAHUS. JJOCTUTAETCA
3T 3KOHOMUSI, BO-IIEPBBIX, OIarofapsi OTCYTCTBUIO HAIIEH-
KH brand-name Ha CTOUMOCTb CAMUX CEPBEPOB, BO-BTOPBHIX,
34 CUCT IEHTPAIUIALMU NOTPEOICHUSI SHEPIUU GJIOKAMH
IINUTAHMS, BBIHECEHHBIMU B OTAE/IBHYIO CTOMKY, B-TPETBIX,
34 CYET TOT'O, YTO Psifl TAKKX PEIIEHUI BBIIIOJIHEHEBI 6€3 UC-
IIOJIb30BAHHUS BEHTWIATOPOB. bosiee JeTambHOE ONMUCAHNE
JIAHHOT'O KJIACCA PEMIEHUN U TPUMEPOB UX PEATUIALINH 32~
CITY’KMBAET OTAEIBHON CTAaTbU. MBI YIIOMUHAEM UX 3/€Ch
IIPOCTO C LENBIO OKA3aTh, YTO 3BOJIIOLIUA HE CTOUT HA Me-
cre. TToTeHIan COBPEMEHHBIX HOY-XAy €IIIE€ HE UCUYEPIIAH.
DKCILTyaTAIlHsA HHYKECHEPHBIX CHCTEM H TEXHOJIOTH-
YECKHUX IIOMEIEeHHH. [[aBHI «I'OJIOBHASI OOJIb» BIAACTIBIICB
poccurickux [1OJJoB 1 MHBECTOPOB. B cuTyayn ocTrporo
KaJJpOBOT'O TOJIOAA BOMPOC KAYECTBEHHOU 3KCIUIyaTALUH
YCIIENTHO NTOCTPOEHHOTO 110/]a 3a9aCTyio NPUOOPETAET CTa-
TyC APXUBAKHOIO. Kak HU yIMBUTENBHO (M HA OOHUIHO), 10
CHX IOP B JATA-LIEHTPAX JAKE COMUIHBIX KOMITAHUI IPUXO-
JUTCA CTATKABATHCA C OMMHOKAMH, O KOTOPBIX MHOTOKPATHO
CK43aHO W HAITMCAHO: IIEPEKPHITHIE HOBBIMU ITPOBO/AMU ITyTH
MIOJA4X,/OTBO/IA BO3/yX4d, HEPALIMOHAIBHO PACIIPENETIEHHOE
10 MAIIMHHOMY 3JIy OOOPYIOBAHUE C PA3HBIM 3HEPTOIOT-
pebneHneM U T, ¥ T.IL HaBepHOE, yoKe TTOpa IMOHATH, 4TO 6€3
XOPOMIO CTUTAHUPOBAHHBIX MHBECTULIUI B IIOJTOTOBKY IEP-
COHAJIA, OTBEYAIOIIETO 32 padoty LIO/1a 1 nojiepskaHue Tpe-
OyeMBIX IIPOLIEAYP BHYTPEHHEIO PEIIAMEHT, OOECIIEYNTD
JIOJDKHOE KA9€CTBO ITOTPAYEHHBIX JIEHET HEBO3MOKHO.

JyMaeTcs, BBIIENIEPEUYUCICHHBIE (DAKTOPBL — IIPABUJIb-
HBIN BBIOOP TEXHOJIOI'MH, BbIXOJ| Hd OIITUMAJIBHBIE ITOKA-
3aTE/IM IHEPIONOTPEOIECHUS U HAITAKECHHBIE IIPOIECCHI
aKkcrvryarauuu 1O/Ia — 1 eCTb HENIPEMEHHDBIE COCTABIIAIO-
IIHE yCIIeX4, CHOCOOHBIE OOECIIEYUTD TO KAYECTBO MOTPA-
YEHHBIX JICHET, KOTOPOE yCTPOUT U Biaagenbles 1101, u
UX UHBECTOPOB.
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OTHOCUTEABHO NCNOAL30BaHNS NPELN3NOHHOO (haAbLUNOALHOIO
KOHAMUMOHNPOBaHNSA AASI OXA@YKAeHUS1 U T-o6opyaoBaHns cyllecTsy-
€T ueAblit psia 3abAy>kaeHin. 1 ecAn 0AHW NPUBOASIT NPOCTO K Hepa-
UMOHaAbHOMY PaCcXOAOBaHUIO SAEKTPO3HEPrun, TO CAEACTBUS APYTrUX
MOryT 6bITb 60AEe ONacHbLIMY, BNAOTb AO NOBPEXXAEHUSI CUCTEM KOH-

ANUNOHNPOBaHWSL.

JUI MIOHUMAHUS NIPHUYNH BO3HUKAIOIIUX ITPOOJIEM JKe-
JIATEJIbHO MUHHUMAIIbHOE 3HAKOMCTBO C IPHUHITUIIAMU pa-
OOTBI KOH/IUIIMOHEPOB.

OJINH U3 PaCIPOCTPAHEHHBIX TUIIOB KOHUIIMOHEPOB —
KOHAMLIMOHEP NpsaMoro pacmupenus (DX). B my6mukary-
sIX, CBA3aHHBIX ¢ [1OJamy, ero HazpiBaroT CRAC (Computer
Room Air Conditioner). TUnu4yHasg KOHCTPYKLUA MPE-
CTaBJIIET COOOI KOMIIPECCOP, YIMYHBIN KOHJEHCATOP, PAC-
IMIUPUTEIbHBIN KJIANAH U BHYTPEHHUIA MCIIAPUTEND, KOTO-
PpBIE COEJUHEHBI MEXK/TY COOOM TPyOaMH B IOPSAKE JAHHO-
ro nepevncaeHus. birarogapsa pasHOCTH JABIECHUN MEXAY
UCHAPUTENIEM U KOHIEHCATOPOM KUJIKHUU (PPEOH, TTPOXO-
[ 4Yepe3 YIIPAB/IAEMbIA PACIIUPUTENBHBIN KIAIIAH, BIIPbI-
CKUBAETCS B TEILIOOOMEHHUK HCHapuTesns. Jlanee 3a cuer
OTbEMA TEIUIA Y BO3/[yXa BHYTPU ITOMEIIECHUS KA (Ppeo-
H4 OKOHYATEJIbHO HCHAPSIOTCA, U Ia3000pa3HbIN (DPEOH
BCACBHIBAETCA KOMIIPECCOPOM.

PaboTaomuil KOMIPECCOP MNOCTOSHHO TOIAEPKUBAET
YIOMAHYTBIA Iepenas JaBleHui. Komnpeccop cxumaer
HArPETBIN (PPEOH U BBIOPACHIBAET €TI0 B KOHAEHCATOP. [To-
CKOJIBKY JJABJIECHHUE B KOH/ICHCATOPE BBICOKOE, I'a3 IIPEBPA-
IIAETCA B XKUIKOCTb IIPU JOCTATOYHO BBICOKOI TEMIIEPA-
Type — nopsaka 50°C, 4To IO3BOIAET UCIIOIb30BATD YUY~
HBII BO3JYX Ui OTBOJAA TEIlId. OXJIAKACHHBIN (DPEOH B
KOHJIEHCATOPE NPEBPAIIAETCA B JKUJIKOCTD, IO TPYOaM BO3-
BPAIAETCA K KIAMIAHY, U IPOLECC ITOBTOPAETCA (PHUC. 1).

Jpyro BApUaHT KOHCTPYKIIUH — MAIIUHBI HA YUJUIEP-
Hou Boge (CW), HaspiBaeMble Tarxke CRAH (Computer
Room Air Handler). OHH COCTOAT U3 TEIUIOOOMEHHHKA
JKMJKOCTb/BO3/IyX, PETYIUPYIOIIETO TPEX- WIH JByXXO-
JIOBOT'O KJIANIAHA U TPYOHO! OOBA3KHU (PUC. 2). YnuiepHas

s O °
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npeun3noHHOIro
KOHANUNOHNPOBaHUS

CHUCTEMA, OOECIIEYNBAIO-
mass UX XOJIOJHOU BO-
OOU, TOCTATOYHO CJIOXK-
H4a U PaCCMATPUBATHCS
371€Ch HE OYAET.

Muxaun BAJIKAPOB,
TEXHUYECKNI aKCcnepT
Emerson Network Power,
ATD, CDCDP

Mwud 1. OdbucHbie
KOHANUMOHEePbl aHanorm4Hbl npeunsnoHHbIM

Takoe MHEHME BEChbMA MONY/ISIPHO UMEHHO Ha MPOCTO-
pax akc-CCCP. OiHAKO, HECMOTPSA HA TO YTO 10 KOHCTPYK-
UM KOHJAMILIMOHEPBl HE CJIUIIKOM Pa3INYaloTCsl, OHU
CIIPOEKTUPOBAHBI ¥ ONITUMU3HPOBAHBI [1O]] COBEPIIEHHO
Pa3HBII KPYT 337d4.

K npumepy, IPOEKTHBIN CPOK CITYKOBI OPUCHBIX KOH/IU-
ITUOHEPOB — MOPS/IKA TPEX-TISATH JIET, 4 BPEMS HAPAOOTKHU
Ha OTKA43, IPUBOJAIMMN K NPEKPAIEHUIO OXJIAKICHUS, —
OKOJIO roja. ITpuyem 3TOT CPOK IPEAIIONAraeT CE30HHYIO
3KCIUTyaTALMIO, T.€. TOJIbKO B TEIUIBIN IEPUO/ rofa. Tak uTo
IIpU KPYIVIOCYTOYHOM KPYIVIOTOJUYHOM pPaboTe, TUIIHY-
HOM JyIs1 KOHAMIIMOHEPOB, KOTOPBIE OXJIAXK/IAIOT CEPBEP-
HBIE OMEIIECHUS, OKOHYATEIBHBIN BBIXOJ H3 CTPOS 32
OJJVH TOJ] — 3TO NPU3HAK HU3KOTO KAYECTBA IPOEKTA, 4 HE
KOH/JIUIITMOHEPOB. B TO k€ BpeMs NMPELIU3NOHHBIE KOHU-
LIUOHEPHI PACCUUTAHBI HA CJIY’KOY B TEUEHHE NPUMEPHO
10 1eT ¥ UMEIOT BPEMSI HAPAOOTKU HA OTKA3 MTOPS/IKA IISITU
JIET IPHU KPYIVTIOCYTOUYHOU KPYIJIOTOAMYHOU paboTe.

Kpome Toro, pazmepsl TEITIOOOMEHHUKA UCHIAPUTENS U
BO3/IYIIHBII TIOTOK YE€PE3 HETO y OBITOBBIX MOJEIEN B PA3EI
MEHBIIIE, YEM Y IPELM3UOHHBIX aHAJIOTOB TOM K€ MOITHO-
CTU. DTO, KOHEYHO, CHIDKAET CTOMMOCTb YCTPOMCTBA, HO
MIPHUBOAUT K MHTEHCUBHON KOHJICHCALIUU BJIATH, YTO, B CBOIO

Puc. 1. YnpouieHHas cxema DX-koHauLUMOHepa

Puc. 2. YnpouieHHas cxema CW-KOHAMLMOHepa
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OYEPE/b, 3HAYUTEIBHO YMEHBIIAET PEAIBHYIO XOIOJOIPO-
HU3BOJUTEIBHOCTD (Ha 30—50%) 1 fies1aeT Npo6aeMaTUIHBIM
NOAJEPKAHUE ONTUMAIBHOU BIQKHOCTU B ITOMEMIEHUM.
A 32 CYET CJIMIIKOM MAJIOTO OTOKA BO3/IyXa M €rO HENpa-
BWIBHOT'O PACIIPEJETIEHNUS OOOPYAOBAHUE YACTO MEPETPe-
BACTCS IPU (POPMAIIBHOM HAIMYUM HY>KHOT'O KOJINYECTBA
XOJIOAA.

ITo3TOMY PaCCMOTPEHHBIE AajIe€ MPOOJIEMBI C MIPEINU3U-
OHHBIMU KOHJUILIMOHEPAMH B CJTy9d€ HCIIOTIb30BAHNS O(PHC-
HBIX TOJIBKO YCYTI'yOIIIOTCA. [TprdeM U 3KOHOMUA MOTyJaET-
Cs1 MHAMas1, TOCKOJIbKY MOITHOCTb CUCTEM OXJIAKIEHUSA TPE-
oyercs Ha Te xe 30—50% 60bI11a51, HE TOBOPS Y2KE O TOM, UTO
peryIsipHasA 3aMEHA KOHIUILIMOHEPOB B PAOOTAIOIIEM CEP-
BEPHOM IOMEIIEHUH — HE TAKasA IPOCTAA 33/1a44.

Mwud 2. NpeunsmoHHbIe KOHANUVOHEepPbl TOYHO
NOAAEP>)KUB3AIOT TeMNepaTypy

B 06bryHBIX DX-MaIIMHAX €IUHCTBEHHBIM CIIOCOO
VIIPABJICHUS — 3TO BKJIIOYEHHE /BBIKIIIOUEHNE KOMIIPECCO-
pa (koMIpeccopoB). COOTBETCTBEHHO, €CJIU TEIUIOBAs HA-
I'Py3Ka HA KOHJUITMOHED MEHBIIIE €T0 (PAKTUYECKON IPO-
U3BOIUTEIBHOCTH, KOHTPOJUIEP HAUNHAET NEPUOIUYECKU
BBIKJIIOYATb KOMIIPECCOP. YaCTOTA BKIIOYEHHU KOMIIPEC-
COpa ¥ MUHUMAJIBHOE BPEMSI €T'0O PAOOTHI JKECTKO 3a/1a10T-
Cs MPOU3BOAUTENEM. DTO O3HAYAET, YTO TOYHOCTb IOJI-
JIEPKaHUS TEMIIEPATYPHl B IIEPBYIO OYEPE]b 3aBHUCUT OT
TEIUIOBOM MHEPIINMHU [IOMEIIEHUS, T.€. OT BDEMEHMU €0 Ha-
I'PEBA NPH BBIKIIOYEHHOM KOHIUIIMOHEPE.

B crygae HE60IBIIOrO MOMEMIEHUS C 3AMETHOI HATPY3-
KO ¥ IPU HAIMYUH TOJIBKO OJTHOT'O KOHJUITMOHEPA CUTY-
AIUs HA IPAKTUKE MOJKET BBIITIJIETD TAK, KAK N300paXe-
HO Ha puc. 3.

Eciu TOYHOE NOJIEPKAHUE TEMIIEPATYPBI HEOOXOJUMO
JUISL TEXTIPOLIECCA, TPeOyeTCsl 6OIEE CIIOXKHAS KOHCTPYK-
L1sI CAMOT'O KOHUIIMOHEPA. K mpuMepy, B KITaCCUYECKHUX
BEPCUAX HCIOIB3YIOT KOMOMHALIMIO 6aniaca rOpsiuero
raza M MOAOTPEBA BO3AYXa 3THUM K€ a30M Ha JOINOJHH-
TEJIbHOM TEIUIOOOMEHHHUKE. TAKKE MOKHO UCHOIb30BATh
MOIIIHBIE JIOTIOJTHUTEIBHBIE BOASHBIE WIH JEKTPUYECKUE
HarpeBareand. O4eBUIHBIN HEJIOCTATOK HOJOOHOTO CIIOCO-
04 — 3aTPAaThl OGOJBIIOTO KOJIUYECTBA SHEPTHUY, CHAYAJIA HA
HEHY>KHOE OXJILKIEHHUE, 4 IOTOM Ha MOJIOTPEB BO3AYXA.

B cOBpeMEHHBIX MOAIEISIX YCTAHABIMBAIOTCA KOMIIPECCOPDI
U BEHTWIATOPbI [IEPEMEHHOM ITPOU3BOANTEILHOCTH. [)11 HIIX,
B YACTHOCTH, HAUOOJIEE ONPABJAHO IPUMEHEHUE NIEKTPU-
YECKU PETYIMPYEMOI'O PACIIMPHUTENBHOIO KiaraHa (EEV).

ITosry4daeTcs, 9TO MPU UCIIOIB30BAHUM POCTBIX KJIACCH-
YECKUX MOJENEN MPAaBWIbHASA CTPATETUSA — ITO MOAOOP
IIPOU3BOJAUTENBHOCTUA TOYHO MO/, HATPY3KYy U YCTABKA TEM-
IIEPATYPHI IO (PAKTUYECKU JOCTUTAEMON TOUKE PABHOBE-
cus. Pa3Huila B IpOM3BOJUTENBHOCTH /I PA3HBIX TEMIIE-
PATypHBIX yCTABOK gocturaer 20%, 4ToO IIO3BOJIAET Ha-
CTPOUTB CUCTEMY OOJIEE UTT MEHEE TOYHO.

Jpyrom BO3MOKHBIN BAPHUAHT — YBEJIMYEHUE TEIUIOBOM
WHEPLMU MMOMEMEHUA. DTOrO, KaK MPABUWIO, MOXKHO [JIO-
CTHUYb OTHOCHUTENBHO MPOCTO U HEJTOPOTO. EAMHCTBEHHOE
OTPAaHUYEHUE — HECYINAS CTTIOCOOHOCTD MEPEKPBITULL.

*ASHRAE Environmental Guidelines for Datacom Equipment. 2008.
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Puc. 3. KonebaHus Temneparypbl NOMeLLeHUs
B 3aBMCMMOCTM OT Harpysku

-

[Teperpes n3-3a 3aaepxku
cTapTa komnpeccopa

.. YcTaHoBKa
Temneparypsl

Mepeoxnaxaexne u3-3a 3afepxxu
0TKNI0YeHns Komnpeccopa

Temneparypa nomeLLeHns

06nactb
00TaH0Ba

0 BbICOKOMY
[aBNEHNID

O6nactb *
0CTaHOBA
10 HU3KOMY
[aBNEHNI0

OTHOWEHWE BENNYMHDI Harpyskn
K HOMUHANy KOHAuMLNoHepa

HaubopyIo CTA0WIBHOCTD OOECIICYNBAIOT YHWUIEPHBIE
KOHIMLIMOHEPHL. XOTA U 'y HUX NPU MAJIOM HArpPy3Ke BO3-
MOKHBI IIPOOJIEMBI, CBSI3AHHBIC C OIIMOKAMU PETYIHPOBKU
KJIAaITaHa BOJIM3U KOHEYHOT'O MOJIOKEHU.

IMpu oxnaxneHnnu MT-060pyroBaHUs, KaK IPABUIO, HE
MOJIy94€TCA TOYHO OIPENENIUTD TEIUIOBYIO HATPy3Ky. OHa
MOJKET OBICTPO MEHATHCA BO BDEMEHH U MMPOCTPAHCTBE B 34-
BUCHMOCTH OT BBIITOJTHAEMBIX KOMITBIOTEPAMHU 33/1a4. Kpo-
M€ TOrO, CAMO KOMIIBIOTEPHOE OOOPYIOBAHUE YACTO O6-
HOBJIsIETCA. K C9acThiO, JOIyCTUMBIH 11 €T0O (DYHKIIMOHU-
POBaHMA TEMIIEPATYPHBIN JUANA30H AOCTATOYHO IMHPOK.
CormacHo nocneguuMm pekomenganuam ASHRAE®, Temme-
paTrypa Ha BO3AyX03a00pHHUKaX UT-000pyIOBAHUSA MOXKET
KOnebaThCs B IIpesenax ot 18 1o 27°C.

Hauxyamui, XOTs B CIy4ae KOHJUIIMOHEPOB OOJIBIION
MOIIIHOCTH WHOTZA BBIHYKAEHHO NPHUMEHAEMBI BapH-
AHT — BKIIOYEHHE B IIOMEIIEHNN JJOTIOTHAUTEIbHBIX 2JIEKTPO-
ob60orpeBaTesen s JOCTIKEHUA MUHUMAIBHO JTOIYCTH-
MOU MOIITHOCTU HATPY3KU.

Mwud 3. MNpynnosas paboTa HeCKOAbLKUX
KOHAMUMOHEPOB He co3AdeT I'IDOGAEM

ITo Mepe pocTa YMcIa KOHJUIIMOHEPOB JIAKE MPOCTOE UX
BKIIOYCHUC U BBIKJIIOYCHUEC TTO3BOJIACT MMOAICPKUBATD TCM-
epaTypy Bce 6omee TOYHO. K COXKaIEHHIO, B 9TOM CJIy4dae
HAC MOJICTEPETAET €llle OJHA HENPHUATHOCTD: €CIN IPU CHU-
JKEHHU TEIJIOBOM HArpy3Kku KOHTPOJUICD BBIKJIIOYACT KOM-
MPECCOPBI, HE BBIKIIOYAA BEHTWIATOPLI YCTPOMCTB, TO NPHU
TIOCTOAHHOM BO3YITHOM ITOTOKEC IO/ (I)QU"H)I_HHOJI 3aroHACT-
€51 60JIBIIIOE KOIMYECTBO TEIUIOTO BO3/yXa.

ITyCcTh, K OPUMEPY, JBA KOHAUITUOHEPA PaOdOTAIOT CO
100%-HOH HArpy3KOH, TEMIIEPATYPaA HA BXOJE U BBIXOZE
YCTPOUCTB — 25/15°C. IIpeAnONoKUM, YTO HATPY3Ka CHU-
3w1ach A0 50% U BXopHasA Temieparypa ynaiza go 20°C.
KOHTpOJIIEP BBIKIIOYAET OJUH M3 KOMIIPECCOPOB, TIOCIIE
YEro Ta MOJIOBHHA NOMAJAIONIETO MO, (PABIINOI BO3/yX4,
KOTOpAasl MPOILIA YEPE3 YCTPOMCTBO C BBIKIIOYEHHBIM
KOMIIPECCOPOM, UMeeT TeMmrieparypy 20°C, a gpyras mnoJjo-
BuHA — 10°C. B uzeane 3Tu DHOTOKH JO/IKHBI CMEIIUBATHCS,
U Ha HArpyske — cHOBa 15°C. OJHAKO B PEAWIbHOCTU HA
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IUINTKAX (PasIbIINOIa BO3MOXKEH PAa36pPOC TEMIIEPATYP OT
10 go 20°C. A nipu BBIKJIIOYEHHH YCTPOUCTBA C OCTAHOB-
JIEHHBIM KOMIIPECCOPOM TEMIIEPATYPA B IIOMEIIECHUHN 3a-
METHO ITa/IA€T.

TakuM 0Opa3oM, BBIOOP HNPABMIBHOIO PEXUMA I'DYIIIO-
BOI pabOThI — 3TO BAKHAA YACTb HACTPOUKH KOHTPOJLIEPA.

Mud 4. KoHANUMOHEepbl C KOMNPeccopom
I'IepEMEHHOIZ npon3soANTenbHOCTU TOYHO
NOAAEP>KUBAIOT TeMnepaTypy

HyXHO HOAYEPKHYTb, YTO BCE METO/bI PETYIHPOBKHU
MPOU3BOAUTEIBHOCTU KOMIIPECCOPA HMEIOT HIKHIOIO
IPAHUIy TPUMEHUMOCTH. TaK YTO INPU MAJIOH HAIPY3KE
MOTYT BO3HUKHYTD T€ K€ CAMBIE TPOOIIEMBI, UTO U B BBIIIIC-
OIIHMCAHHOM CJIy4ae.

HanoMHIO, KOHAUIIMOHEP COCTOUT U3 YETBIPEX ITTABHBIX
KOMIIOHEHTOB, COEJUHEHHBIX Tpyb6aMu. Kopens npobiie-
MBI — B F'A30BOY MAruCTpasIy, UAyIEH OT KOMIIPECCOpa K
KOHJIEHCATOPY. IIpy HENOJIHOM HArpy3Ke CKOPOCTb Ia3a
BHYTPH TPYOBI, PA3yMEETCS, MEHBIIIE, YEM IIPU MTOJIHOM, U
€€ HE XBATAET IS BO3BPATA B KOMIIPECCOP BBIHOCHMOTO
M3 HETO MaCIa.

BoaMoxHBI 1Ba penieHus 3ToM 3aaavu. [lepsoe — 310
CHENUABHBIN AU3AUH TPYO C JOMOIHUTENBHBIMU CU(O-
HAMM 1 KOMOHUHAITUEN TPYO PA3HBIX JUAMETPOB HA BEPTHU-
KAJIbHBIX YIACTKAX. B CHUITy CBOEH CJIOKHOCTU ITOT CHOCOD,
KAK JIETKO JJOT'a/IaThCsl, HE CJIUIIKOM IOMY/ISIPEH.

Bropoe pemieHue — nepruoJUIECKOe BKIIOUYEHUE KOM-
npeccopa Ha 100% MOIIHOCTU IS IIPOJYBKU I'a3d HA BbI-
COKOM CKOPOCTU. HECKONMBKUX MUHYT C IEPUOJUIHOCTBIO
Pa3 B 4aC JOCTATOYHO, YTOOBI T'dPAHTHUPOBATH BO3BPAT
MAaCJia U3 MAaTUCTPATIU.

Ho mpwu 3amyCKe 3TOrO MPOILIECCA MBI CTATIKMBAEMCS C
TEMU KE CJIOKHOCTAMH, YTO U HA CTAPBIX YCTPOHUCTBAX C
(PUKCUPOBAHHBIMH OOOPOTAMHU KOMIIpeccopa. CHadaia
BO BpeMsI IIMKJIA IIPOKAYKU MACJIA TEMIIEPATYPA MOXKET ObI-
CTPO U PE3KO YIACTb, U3-34 YETO KOHJIUIITMOHEP MOXET OT-
KIIOYUTBCS. M 32 TO BpeMsL, TOKA KOHTPOJUIED HE MO3BOJISI-
€T BBIIIOJIHUTB IIOBTOPHBIH ITyCK, TEMIIEPATYPA B IOMEIIEC-
HUHU MOKET, HA0OOPOT, CHJIbHO BBIPACTH.

AHaJIOTUYHBIE TPOOGIEMBI BO3HHUKAIOT U C TAHEMHBIMHU
KOMIIPECCOPAMH, KOIJIA B OAHOM KOHTYPE PabOTAIOT He-
CKOJIBKO MAPAJLJIC/IbHBIX YCTPOUCTB.

PerynmpoBKa IIpy HOMOIIU CTYIIEHYATOIO 6aimaca ro-
PSAYETO ra3a — MO0 BHEIIHETO, TUOO BCTPOECHHOTO B KOM-
IIPECCOP — HE BBI3BIBACT TAKUX CJIOKHOCTEH, OCKOJIbKY
PETYISIPHO NPOUCXOAUT POTYBKA HA ITOJTHOM MOITHOCTH
U CIICIIUATIBHOT'O IIUKJIA HE TPEOYETC .

Mwud 5. NpeunanoHHbIe KOHANULIMOHEPLI
CNOCOBHbI NOArOTaBAMBaTL YAUHHbIN BO3AYX

HpCuHSMOHHbIC KOHIUITMOHCPBI UMCIOT KCCTKUC OTrpa-
HUYCHUA IO MAPAMCTPAM BXOJHOTI'O BO3AyXaA. CIIHIIIKOM
BBICOKAs WJIN HU3KAS TCMIICPATYPA, BBICOKAA BJIAKHOCTDH
MOTYT OCTAHOBUTb WIH JAKE MOBPEJUTh UX. IIpu OObIU-
HOM IIPHUMCHCHHH 3TO HC ABJIICTCA HpO6JICMOI>1, TAK KaK
OOJIbIIAS YACTh OXJIAXKJACMOTI'O BO3/1yXd B CUCTCMC PCIIUP-
KYJIUPYET, 4 U3 BEHTWIALIUNA JOOABIAETCS JUIIb HEOOb-
1O€ €I'0 KOJINYECTBO.

TTOArOTOBKOM BO3/yXa IS IOMEIMIECHUN TO/DKHA 3aHU-
MaThCA CIEIUAIN3NPOBAHHAS CUCTEMA, B KOTOPYIO, KCTa-
TH, MOXXHO ITIOJTHOCTBIO IIEPEHECTH CUCTEMY YBIAKHEHHSL.

Mwud 6. DNALTPLI KOHANUVOHEPOB
obecne4ynsaloT OTCyTCTBUEe NbiIAU

TeM, KTO XOTb HEMHOT'O 3aHUMAJICS NIPOOIEMOM «du-
CTBIX KOMHAT», UBBECTHO, UTO 3TO JAJIEKO HE TAK. B mepByIo
ouepensb PWIBTPALIUA JO/DKHA O6ECIIEYNBATHCS CUCTEMOI
BEHTWISIINN.

Cnepyomui IPUHIMITHAIbHBIE MOMEHT — OTCYTCTBHE
UCTOYHHUKOB IbUTU B MOMENIEHUU. TO €CTh HEOOXO/IUMBI
CIELOAEKA U OOYBb IIEPCOHAIA, PETY/ISIPHAS IIPABUIBbHAS
yOOpKa, HENBULAIIUE MATEPHUAIBl KOHCTPYKLIMI, YCTPOIi-
CTBO TaMOyp-IUTIO30B. PHIIBTPBI KOHJUIIMOHEPOB B 3TOM
IIEPEYHE HA CAMOM IIOCIEAHEM MECTE.

Mwud 7. NpeunsnoHHble KOHANUMOHEPbI MOryT
NCNOABL30BaTbCS ANS] OGOFDEBB nomMeLLeHnin

OnHO U3 NPUMEHEHUH OBITOBBIX KOHAUIIMOHEPOB — 3(h(PeK-
TUBHBIF OOOI'DEB IIOMEIIECHUI B THBEPCHOM peskuMe. Ipery-
3MOHHBIE KOHJUIIHOHEPHI TAKOI'O TUIIA HE MPOU3BOSATCSL

K TOMy 2K€ UX IITATHBIE HATPEBATEIN OOBIYHO ITPEICTABIIA-
10T CO60M MAJIOra6APUTHBIE YCTPOHCTBA. DTOT'O IOCTATOYHO
JUIA TIOJIOT PEBA BO3/[yXa B PAOOYEM TUATIA30HE BXOJHBIX TEM-
II€EpaTyp, HO CTOUT TEIUIONOTEPSIM MOMEIIECHHUS BBIPACTH,
KAK OHH IIEPErPEBAIOTCS M MOT'YT IIEPETOPETD. [I03TOMY BCET-
J1a CIIElyeT IPOBEPATD TEIUVIOBOU OAIAHC MOMEMIEHHA 1 €TO
COBITA/IEHUE C PAOOYMM IUATA30HOM YCTPOHCTB.

Ecy noMeIeHue nNpu ONpeAeIEHHBIX YCIOBUAX TPEOY-
€TCs TOJIOTPEBATD, HY?KHO UCIIOJIb30BATh OTJEIBHBIE CIIC-
UAIM3UPOBAHHBIC HATPEBATEI.

Mwud 8. KoHaeHcaTopHble 6A0KM, NoAOBpaHHLbIe
AN 35°C, AO/AKHBI NpeKpacHo paboTaTtb Npy
35°C Ha yaviue

Brl mOMHMTE, YTO TEMIIEPATYPA B KJIMMATOJIOIMU BCETA
U3MEPSETCA B TEHU? BBl yBEPEHEI, YTO ITIOBEPXHOCTHU OJ10-
KOB UJ1€AJIbHO YyHCThIE? BbI 3HACTEC, YTO HA KOHLLCHCZ[TOpr
HEC roragacr I‘OpSILII/Iﬂ BO34YyX C OIU3KO paCl’IOJIO)KCHHbIX
TEMHBIX ITOBEPXHOCTEHN U COCETHUX 6JI0KOB? Ecitu Bce 31O
TaK, TO JICUCTBUTEIBHO, BAM HE O YEM OECITOKOUTHCS.

Eme ofHO 3aMEYaHUE — JABYXKOHTYPHBIEC BHEIIHUE OJIO-
KM, BECbMA HOHYJIHprIC B CHUIIy UX KOMITAKTHOCTH, Ha HpaK—
TUKE OOBIMHO MOKA3bIBAIOT KPAMHE HEANEKBATHYIO PAbOTY
KaK ITPY BBICOKUX, TAK U IIPY HU3KUX TCMIICPATYPaAX.

Mwud 9. He Bce noTpebAeHVe BEHTUASITOPOB
nepeAaeTcs NOTOKY BO3AYyXd

CBOUM MNPOUCXOXKIEHUEM 3TO 3A0IyKACHHUE OOSA3aHO
TIPUHITUIIAM pa6OTI)I KIACCHUYCCKHUX CHMCTEM BCHTHUJ/IALIMH.
Boszgyx BI6PACHIBACTCS M3 3AAHUSA C ONPEIEICHHOM CKO-
POCTBIO U IO ONIPEAC/ICHHBIM JIABJICHUCM. KpOMC TOro, B
BCHTWIAIIUN Y4dCTb 9HCPIMU MOKET PACXOJOBATHCA HA
IIPEOJI0JIEHUE TIEPEIIAZId BBICOTBL

B NPECHU3MOHHOM KOHIUITMOHUPOBAHUUN BCCh BO3AYX,
IIOMUMO HEOGOJIBIIOIO KOJHMYECTBA, IOCTYMAIOMIEIO U3
BEHTWISALIVH, SIBIACTCA PEUUPKyaupyomuM. Ilosaromy B
COOTBETCTBUM C 3aKOHOM COXpaHeHMs sHepruu sce 100%
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MOIITHOCTH BEHTHWIATOPOB /IOJDKHbBI YYUTHIBATHCS B TEILIO-
BOM 6271aHCE TTOMEIIEHUSI.

To >xe caMoe OTHOCHUTCS M K HACOCAM YHJIJIEPHOM BOJDL
TTpaKTHUYECKU BCS UX MOIITHOCTD NIEPEAAETCS IPOKAUYNBAC-
MOM KHIKOCTHU. TaK 4TO HE 320bIBAMTE JOOABIATH UX K HA-
IPy3KE YUIIepa.

Mwudd 10. AonoAHUTEAbHbIe BEHTUASITOPDI
obecne4ynBaloT AONOAHUTEAbHOE OXAa)XKAeHne

B nocnennee BpeMs 3Ta Uaes KparHE IIONy/IpHA IIO
TIPUYNHC aAI'PCCCUBHOI'O MAPKETHUHI'A CO CTOPOHBI IIPOU3-
BOHHTCHCﬁ AKTHUBHBIX IUIMTOK, CTOCK, HBCpCfI 1 TOMY I1O-
JJIO6HOrO Ob6OpynoBaHMA. Ha fene ke JAONOTHUTEIbHBIE
BEHTHJIITOPBI ECTECTBEHHBIM OOPA30M OGECIICUUBAIOT JI0-
ITOJIHUTEIBbHYIO TEIIJIOBYIO HATPY3KY.

Sl cunTaIO, 4YTO MOOOHBIE AKTUBHBIE CPE/ICTBA JOJDKHBI
TIPUMCHATHCA TOJIBKO KaK HOCJIC,IIHI/II;I IMaHC CIIaCTu HEPaA-
60TaIOM NI NPOEKT. K IpuMepy, IpU NEPEEIIKE CYIIECTBY-
IOIIMX CUCTEM, HE CITPABJITIONTNXCS C OXJIAK/ICHHUEM.

Mwud 1. PocT TemnepaTypbl BO3AYXa BCEraAa
obecnevnBaeT pocT 3 PeKTNBHOCTA

JeACTBUTENIBHO, UCXOs U3 A430B TEPMOJUHAMUKHU, OUe-
BU/IHO, YTO MOBBIIICHUE TEMIIEPATYPHI TTOBBIIIAET 3 eK-
THBHOCTD TEIUVIOOOMEHA U XOJIOJUIBHOI'O ITUKIIA.

HoO HE CTOUT UCIHOJB30BATh 3T COOTHONICHUS OE30-
IVIAAHO. Y BCEX KOHAUIIMOHEPOB €CTh BEPXHUN JIOITyCTH-
MBIH IPEAIEN TEMIIEPATYPHI Pa60TEL. Hanmpumep, mkapHbIe
DX-cucreMel ocraHasmuBaioTcs 11pu 30°C Ha BXOJE, CIIe-
UAIU3UPOBAHHbBIE BHYTPUPAAHDBIE — IIPU 45°C. TIprYrHEBI
ITOIO0 — COYETAHUE OIPAHUYECHUU KOHCTPYKLIMU KOM-
IIPECCOPA U IOBEICHUA ITAPOB XJIAAAT€HTA IIPU POCTE TEM-
IEPATYPHL

Kpome TOro, BBICOKUE TEMIIEPATYPDI MOBBIIIAIOT BEPOSIT-
HOCTb HaBEJICHHBIX OTKA30B. [Ip1 OCTaHOBKE OIHOI'O U3 KOH-
JUIIMOHEPOB €I0 HAIPy3Ka IIEPEPACIIPEACIIACTCA  MEXKIY
OCTaJIbHBIMU, BBI3bIBASI UX OCTAHOBKY IO IIPUHITUITY JIOMUHO.

B Moelt mpakTUKe OBbIBAIN CIy49au, KOTa NPUXOJWIOCh
PEKOMEHIOBATD YXYAIIUTL KOHTEHHEPUIALIUIO, YTOObI U3-
O€XaTb AaBAPHUUHBIX OCTAHOBOK KOH/IUIIMOHEPOB.

YuiepHbIE CUCTEMBI 60JI€€ YCTOMUMBHI K JEHCTBHIO BbI-
COKUX TEMIIEPATYP, HO HENb3s 3A0BIBATD, YTO B IIOTOKE I'O-
PSIYETO BO3/IyXa IOMUMO BCETO MPOYETO HAXOAATCS Kabe-
JIM IIATAHUA. 19 HUX, COIIacHO IIpaBuiiaM yCTpOMCTBA
JIEKTPOYCTAHOBOK, POCT TEMIIEPATYPHI IIPUBOLUT K COOT-
BETCTBYIOIEMY JICPEUTHHIY.

KcraTy, 9yniiepsl CaMu IO Ce6€ TAKKE UMEIOT BEPXHU
IIpeJesl TEMIIEPATYPBI BO3BPATHOM BOADL IIpoeKTUpYs CHU-
CTEMY, HaJJO IOMHHUTb U 06 3TOM. BOIBITMHCTBO MOZENEN
MPEKPAIIAIOT PA6OTY, KOI/1a TEMIIEPATYPA IPOJOJDKUTEb-
Hoe BpeM: cocTasiiaeT 20°C, U TOIBKO CIIELIUAIU3UPOBAH-
HBIE YWIIEPHI BEIAEPKUBAIOT 25°C.

Mwud 12. CH>KeHre 060pOoTOB BEHTUASITOPOB
Bceraa obecne4mnBaeT pocT 3 deKTUBHOCTU

BeHTWIATOPEI NOTPEOAIOT 3HAYUTEIBHOE KOJTMYECTBO
3HEPruy, NPUYEM IIOCTOAHHO. Jaxe 20%-HOe yMeHbIIIe-
HHUC IMOJIAYX BO3/IyXd MOXKCT CHU3UTDH HOTpC6JICHI/IC DJICKT-
poanepruu o 50%.

f’m“‘h

—

OIIHQ_KO, K HpI/IMpr, I KITACCUYECKUX H.IKa(pOB CHUKE-
HUEC CKOpOCTI/I BO3ayXa MOXET I/IHTCHCI/I(I)I/IU,I/IpOBaTb KOH-
JIeHCAMIo BoAbL. Ha 3TO HaumHaeT 6€CoNIe3HO pacXo/10-
BATHCA SHCpFI/IH. KpOMC TOI'O, HpI/IXOﬂI/ITCH TpaTI/ITb SHCp—
TUIO U BOAY IJISL YBIIAXKHCHUSL.

Jpyrast npo6emMa OIsITh K€ CBA3aHA C 3aKOHAMU COXPa-
HeHud. Ilepenaz TemmepaTyp Ha Bxoje U Bbixoge MT-
0OOPY/IOBAHMS JJOJDKEH COOTBETCTBOBATD IIEPEITATY TEMIIC-
partyp, o6ecneauBAEMOMY KOHAUITMOHEPOM. CKaXKEM, ECITH
KOH/IMITMOHEP CIIPOEKTUPOBAH I PAGOTHI C MEPENA/IOM
10°C, a UT-060pyoBaHUE AaeT nepenaj remneparyp 20°C,
KOH/IUITMOHEP JIOJDKEH Oy/IET IIOAaBATh BO3/JyXa B/BOC
6o7bI1Ie, YeM (POPMAIBHO HYKHO OOOPYAOBAHUIO, IS O6€-
CIIEYEHUS COTTIACOBAHMS ITO MOIITHOCTH OXJTKICHUS.

Mwud 13. LLUkadHble npeun3noHHbIe
KOHANUMOHEPbl CAMOAOCTaTO4HbI
AN 3 dekTBHOM paboThl

Bo mHOrux CIIydasax KCIATCIIbHO YCTAHOBUTDH JOTIOJIHU-
TEJIbHbIC O6p2THbIC KIAITaHbl, MCXAHNYCCKHUC UIH C JICKTPU-
YECKUM yIIpasieHueM. OHU IIPEAOTBPALLAIOT OOPATHBIN TOK
XOJIOJHOI'O BO3/yXa YEPE3 HEPAOOTAIOIINE KOHAUIIOHEPDL.

O6p3THI)IC K/IAITaHbI HCO6XOLII/IMI)I, Korjga KOJIM4YECTBO
KOHAWIIMOHEPOB HEBE/IMKO. [Ipu pe3epBUPOBAHUN YPOB-
Hs 2N HaIM4YHe KIAIIaHOB O0A3aTE/IBHO B JIIOOOM Clly4dae. Y
OOJIBITNHCTBA HpOI/ISBO[LI/ITC]ICﬁ 3TO OOIIOJIHUTE/IbHAA OII-
1M1, HE 320BIBAMTE €€ 3aKA3bIBATD.

YTOO6BI MPENATCTBOBATh OOPATHOMY IIOTOKY BO3/yX4d,
KOHTPOJIIEP HEKOTOPBIX KOHIUIITMOHEPOB C PETYIUPYEMO
CKOPOCTBIO BEHTUIITOPOB HUMEET CHEIUAIBHYIO YCTABKY
JUISI CKODOCTH BEHTHJIATOPOB BBIKJIIOUYEHHOT'O YCTPOKCTBA.
OfHAKO B CJIydae MPOIAJAHUS MUTAHUS WA TTOJIOMKH
YCTPOMCTBA 3T4 OMIIMA, KAK JIETKO JOTI'aJaThCsA, OECTIONE3HA.

Mwud 14. BHYTpUpSIAHbIE NPeUnN3NOHHbIe
KOHAMUWOHepbl ob6ecnednsaloT camoe
3¢ dexTnBHOE pewieHne
DTO MHEHUE — TAKKE PE3Y/IBIAT AIPECCUBHON MAPKETUHIO-
BOH TIOJIMTHKH TOCTABITUKOB COOTBETCTBYIOIIETO OOOPY/IO-
BaHMA. Bl'[pO‘-ICM7 CCJI1 HET BOZMOYKHOCTH IJIs1 HOPMAJIBHOT'O
IIPOEKTUPOBAHUS, BHYTPHUPAAHBIE KOHAUIIMOHEPDI, JICUCTBU-
TEJIHO, OGECTIEYAT 10 KPAMHEE Mepe PabOTAIONIEE PEITICHUE.
O,IIHS_KO TIPpU MIPABUWIBHOM IIPOCKTUPOBAHUN BCHTUJISA-
TOPBI 6OJIBIIOTO PA3MEPA, TEIVIOOOMEHHUKU U (PHUIIBTPHI
OOJIBIION TUIOI AN YBEPEHHO IPEB3OHM YT MKA(PHBIE KOH-
JUITVOHCPBI ITO BCEM ITOKA3ATCIIAM.

B 3TO¥ cTaTbhbe COBPAH PEATBHBIN OIBIT COTEH IIPOEKTOB
Y BBINIOJTHEHHBIX MHCTALIALMI. Ha/leloCh, OHA OKAKETCA
MOJIE3HOMU, BE/Ib BCEI/IA JIYUIIE YIUTHCSI HA YyKUX OMIMO-
KaX. MHOroe €eme OCTaI0Ch 32 KaIPOM U MOXET MOCIy-
SKUTB IIPEJMETOM CJIENYIONUX ITyOINKALINE.

B MCKyCCTBE TPOEKTHPOBAHUS JATA-LIEHTPOB HY>KHO 00-
pamaTb BHUMaHHE HE TOJIBKO HA BOIIPOCHI CTOUMOCTH U
YK TOYHO HE CJIEIOBATD CJIENIO MAPKETUHIOBBIM 335BJICHH-
saM. Heo6X0IUMO TOHUMATh NPOUCXOAAIINE IIPOLIECCH
HMMEIOINECS OTPAHUYEHUSL.

S
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AMHaMMKa npoTvB CTaTl/II(l/I7
HeT! 1 AHAMUWKa N cTaTUKA!

Kak co3aAaTb 3KOHOMUYHYIO cucTemy becnepeboinHOro aneKTpo-
nnTaHus, obecnednsaloLLylo TeM He MeHee BbICOKNIA YpOBEeHb

HaAe>)XHOCTU?

OT nOponafaHui 3JIEKTPOIHEPTUHN
U €€ HU3KOI'O Ka4ECTBA MUPOBAsI IKO-
HOMHKA €XETOJHO TEPAET HE MEHEE
$300 mappa (IO OlLIEHKAM aMEpPHKAaH-
ckoro wuHctutyra EPRI). Coorser-
CTBEHHO, JECATKH MWIIHAPJOB TPa-
TATCSL HA MOBBIIIEHNE HAJEKHOCTU U
Ka4ECTBA JEKTPONUTAHMA, MUHUMH-
3ALIMIO YOBITKOB OT NOTEPAHHBIX JaH-
HBIX, MATEPHUAJIOB U TOBAPOB, CHIDKE-
HUA IPOU3BOJUTEIbHOCTH.

ABa NyTU 3aUNTLI

TpaUITMOHHO CUCTEMBI 6ecrepe-
OOIMHOTO U TAPAaHTUPOBAHHOIO SJIEKT-
PONUTAHUS CTPOSTCS U3 UCTOYHUKOB
6ecnepeOOHOIO  AJIEKTPONUTAHUS
(VIBIT) 11 60PBOBI C KPATKOCPOYHBIMU
MNPONAJAHUAMHY, TU3EIb-TEHEPATOPOB
(ATY) 1 pabOoThI IPH TOITOCPOYHBIX
OTK/IIOUCHUSX, 4 TAKKE PA3TUYHBIX
YCTPOMCTB KOHTPOJIBHOM 3JIEKTPOHU-
KM I IEPEKTIOYEHUIA MEKTy PA3HBI-
MM UCTOYHUKAMU SHEPIUN.

WBII MOXHO pa3aenTb Ha IBA KJIAC-
ca: cmamuyecxue (C INMEKTPOXUMHUYE-
CKUM HMCTOYHUKOM TOKA) U OUHAMU-
yeckue (C HAKOIIUTEIIAMU KUHETHUYE-
ckoyl sHeprum). Xorsa HWBIT oboux
KJIACCOB XOPOIIO U3BECTHEI C CEPEAU-
HBI IIPONLIOrO BeKa, B 80-X 1 90-X ro-
JlaX HA PbIHKE SIBHO NPEOOIATAIH CTA-
Ttuyeckrue HMBIL. B nociegHue romabl
BCE MIUPE IMPUMEHSIOTCA AUHAMUYE-
ckue UBIT. YeM 3TO 00yC/IOBIEHO?

OCHOBHOE OT/IMYUE (U OYEBUIHBIN
HEJIOCTATOK) JauHamudeckux MBI
(OHBIT) — 4pe3BBIYANHO MAJIOE BPEMSA
ABTOHOMHOI pa6oTel, 10—-15 ¢ mpu
IIOJIHOM Harpyske. Kpome Toro, BeICcO-
Kasi CKOPOCTb BPAIEHUS MAaXOBUKA-
HAKOIIUTENSA OIPEAEISET BBICOKYIO
TOYHOCTD U CJIO’KHOCTb U3TOTOBJIEHUSA
YCTPOKCTBA, KPUTHYECKUM 3JIEMEH-
TOM KOTOPOT'O CTAHOBATCA IMOJIIIMII-
HUKU. BMecTe ¢ TeM y ITMHAMUYECKOMU
TEXHOJIOTUH €CTh U CEPBE3HBIE IPEU-
MYILIECTBA, K KOTOPBIM MBI OOPaTUMCS
nozxke. dacro cpeau IIPEUMyLIECTB

JHWBIT HaspBatoT BbICOKUN KII, HO
OH cousMepuM C KITI cCOBpeMEHHBIX
crarndyeckux MBI (maxe B pexume
JBOMHOIO IIPEOOPA30OBAHUA), TOITO-
My B JAJbHEMNIIEM 3TOT ACIIEKT PaC-
CMATPHUBATb HE OYJIEM.

JWBIT Mmoryr paboTats B riape ¢ [T'Y.
HexoTtoppble U3 HUX UMEIOT CONPSDKEH-
HBIN C MAaXOBUKOM-HAKOIIUTEIEM [IU-
3EJIbHBIN IBUT'ATEIIb, CHOCOOHBIN IPU-
HATh 100% Harpysku B TedeHue 3—4 C.
JI11 TApAaHTUPOBAHHOTO 3AITyCKA JBU-
raTeNMn JJOJDKHBI OBITh HACTPOEHBI U
OTNIAKEHBI U PETYIIPHO MPOXOAUTH
IIPOBEPKUA BCEX MOACUCTEM. Takue
CHCTEMBI IIPUHATO HA3bIBATH JTU3€EJIb-
guHamudeckumu  UBIT  (JOUBII).
YcrporictBa 9TOro TUma Haubosee
PaCIIpOCTPAHEHBD], IIPUHLIUII UX JEH-
CTBUS IIPOCT, U B IOHUMAHWUH MHOT'MX
3HEPreTUKOB-IKCIUIyaTAIIUOHITUKOB
MU U HCYEPINBIBAIOTCA JUHAMMHYE-
CKHE pelIeHns. XOTA 9TO HE TaK.

AVNBIN kpynHbIM NAGHOM

JuHamunueckue HWDBIT [encTByIOT
KaK «MEXAaHHUYECKUI AKKyMyJIATOP» U
COCTOST U3 HAXOMAIIUXCSA HAd OJHOM
BAJTy OOPATUMOM 3JIEKTPUYECKOI Ma-
HIUHBI JI7IS1 IPEOOPA30BAHMSA AJICKTPU-
YECKOHN DHEPIHU B KMHETHUYECKYIO U
HAa000pOT U MAXOBHUKA-HAKOIIUTEJIS.
Hexoropeie u3 BbinyckaeMmbix JTBIT
KOPPEKTUPYIOT JAXKE U3MEHSAIOIYIO-
Csl 4aCcTOTy IHNEPEMEHHOI'O TOKA U
BKJIIOYAIOT B CE€Os1 BECHbMA CJIOXKHYIO
anexkrponuky AC/DC- u DC/AC-
npeobpa3oBaHus 3Heprun. IlIoaromy
JUHAMHUYECKYIO TEXHOJIOTHUIO HE CJIe-
JyeT CYUTATDb CTAPOMOJHOU WIH IIPU-
MUTUBHOI. [T0 NpUYMHAM 3KOHOMHU-
4eckou 1enecoobpaszHoctu MBI,
KAaK IpPAaBWIO, BBIIIYCKAIOTCA HA
60bIIE MOITHOCTH (OKOJIO 1 MBA 1
BbIIIE), yeM crarudeckue MBI nqBoi-
HOTO IPeo6pa30oBaHUA (JUI1 KOTOPBIX
MOIIHOCTb €JUHUYHOIO MOJYJA
1 MBA — mpakTU4eCKU HEIOCTKU-
Mas BEJIMYNHA).

rmbpnaHas cxema
becnepebonHoro
INAEKTPONUTIHUS

)
Cepreit EPMAKOB,

TEXHNYECKUIN ANPEKTOP
komnaHum MH3JT

KomyecTBO HAKOIUIEHHOU SHEPTUH
(E), CBA3aHHOI C MTHEPITEN MAXOBHKY,
3aBUCUT OT €I'0 MACCHI (772) U KBaApaTa
ero ckopoctu ppamtenus (V).

E=mV?/2.

VBEIUYUTD KOJIMYECTBO HAKOIUIEH-
HOM HEPrUU MOXKHO ABYMS IYTSIMMU.
MO’KHO YBEJIHYUTh CKOPOCTh Bpalie-
HUA. DTO 605ee 3(PHEKTUBHO (BEOb
3aBUCUMOCTB-TO KBaIpATUYHAS), HO
CJIOKHEE TEXHOJIOTMYECKHU, TTIOCKOIIb-
Ky CBSI3aHO C BBIOOPOM BBICOKOCKO-
POCTHBIX U CJIOXKHBIX ITOJITUITHUKOB,
PEAKNUX MATEPHUATIOB IS POTOPA U Ha-
KONUTENS, C IPUMEHEHHUEM BaKYyyM-
HBIX WIHN IPYTUX CHEIIUAIbHBIX CPEJ
BpAIICHUS. YBEJIMYEHUE MACCHI TEX-
HOJIOTUYECKU MIPOIIE, HE TAK CTPOTU
OTPAaHUYEHMS 10 MATEPUAIAM U MO~
IIUITHUKAM, HO B PE3YJIETATE BBIPACTA-
IOT MACCa U TA6APUTBI U3/ICTUSL.

ITonck OonTUMaJIbHOTO COOTHOIIIE-
Husg KIIJI 1 CTOMMOCTH CBOJUTCS K
OGATAaHCUPOBAHUIO MEXIY TEXHOJIO-
T'UYECKOU IIPOCTOTOMU U CJIOKHOCTBIO.
CerogHs Ha PBIHKE MOPEIATAIOTCA
JUHAMUYECKUE DPEIIEHUS HECKOJIb-
KUX IPYIIL:

1 B «KIacCHU4YeCKUX HU3-

o KOCKOPOCTHBIX» CHCTEMAX
CKOPOCTb BpAallleHUS COCTABISAET
1500 06./MUH. B HHUX HCHOIb3YIOTC
CTaJIbHBIE OapPaA0AHbI-HAKOMUTEIN Ha
IIAPUKOBBIX U POJIMKOBBIX HO/IITHITHH-
KaxX KadeHWs1. CPOK CJIYKOBI HOZIINII-
HUKOB — OKOJIO 100 TbIC. 4, YyPOBEHb
myma — 90 gb. K 310 rpymme OTHO-
CATCSA HAUOOJIEE PACIPOCTPAHEHHBIE
pemenus Hytek u EuroDiesel aisa co-
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NPSDKEHUS HA OJJHOU OCH C BaJIOM JJU-
3€IbHOIO JBUTATENS U PELIEHUA C OT-
JEIbHO pPacHoJoXeHHbBIMU JAIY u
JUBIT kommanuu SDMO.
IIpu cpeaHer CKOPOCTH BPa-

o IIEHUA HakommuTenas 3600—
8000 06./MUH UCIIOJIL3YIOT CTAIbBHOU
JVICK, BDAIIAIOIIUIICA B T€JIMH UJIN Ya-
CTUYHOM BaKYYME, U MAIHUTHYIO I1O-
OYHIKY (TIOABOAMMYIO Y€PE3 OOMOTKHU
JBUTATENA) i1 MUHHUMH3ALUU Ha-
IPY3KM Ha MOAIIUIIHHUKH. YPOBEHD
IIyMa TAKUX H3JEIUA MEHBIIE —
75 0B, HO CPOK CJIy>KObI HOAIIHUITHU-
KOB BIBO€E KOpoue (0T 22 10 70 ThIC. 4,
IO Pa3HBIM OII€HKaM). Takue cucre-
MBI BBIITYCKAIOT KoMnaHuu Piller u
Active Power.

BbpICOKOCKOPOCTHBIE  pe-

o IIEHUA XaAPAKTEPUIYIOTCS
CKOPOCTBhIO BpameHus 36000-
50000 06./mMuH. Ha peiHKe Poccun n
Craporo Cpera OHHU NPAKTUYECKU HE
npejcrasieHel. Kommnanuu Vycon u
Pentadyne HNPpUMEHSAIOT HAKOIUTEIN
U3 BBICOKOJIETMPOBAHHOM TYPOUHHOM
CTAIM M JIKE KOMIIO3UTHBIX KapOo-
HOBBIX BOJIOKOH, BPAIIAIOIINECA B
I[JIyDOKOM BaKyyME€ HAa MarHUTHO-
BO3/IYIIHBIX ITOAYIIKAX. YPOBEHB IIIyMa
MOJTOOHBIX U3EINI BCETO JIUIIb 45 b,
CPOK CJTY>KObI TOAIIHUITHHUKOB PAKTH-
YECKH HE OTPaHUYEH. /I ITOBBIIIICHUA
HAJCKHOCTU U JOIIOJHUTECIbHON 3a-
IIUTBI IOPOTOTO POTOpPA MIPERYCMa-
TPHUBAIOTCA «aBAPHUMHBIE» TOIIUITHA-
KM, KOTOPBIE (B CJTy9d€ OTKA34 MATHUT-
HBIX IIOJBECOK) CIIACYT €0 OT Pa3py-
meHus. TToxanyii, e IMHCTBEHHBIN He-
JOCTATOK 3TUX PELIEHUI — UX COBCEM
HEONTHMAIbHASA CTOUMOCTD.

ABTOHOMUS

Anaymn3 TPeOOBAHUI 3aKA3YHUKOB K
6ecnepeboHOMY  AJIEKTPOIUTAHUIO
MOKA3BIBAECT, UTO 3a4YACTYIO I [TNTA-
HUA HATPY3KU JocTaToyHo 10-15 ¢
ABTOHOMHOI DPabOTEL DTO MPEXKAE
BCETO OTHOCHUTCSI K IIPOMBIIUIEHHBIM
TEXIPOLIECCAM, I7IE TPOOIEMBI C JIEKT-
ponuTaHueM (U3-34 MOTOJHBIX sABJIC-
HUMA WIA U3HOCA S3HEPIETUYECKON UH-
(PpPaCTPyKTyphbl) CIAy4alOTCA JOCTa-
TOYHO 4aCTO. MI3BECTHO, YTO NOJABIIA-
Iolee  OOMBIIMHCTBO  OTKJIOHEHUH
Ka4ECTBA 3JJIEKTPOSHEPIUU  JUIATCS
JIMIIb HECKOJIbKUX CEKyHJA. MHorue
NPEANPHUATUS UMEIOT BO3MOKHOCTD
YAYYIIUTD KA4E€CTBO JEKTPOIUTAHNSA

— y = ?

1 HU30ETHYTb IMOYTH BCEX NPOOIEM
(Tokayi, KpoMe JOATOCPOYHOIO OT-
KIIOYEHHUA), 3aHSIB MHHHMyM IIPO-
CTPAaHCTBA M 3aTPATUB MHHHMYyM
cpenctB. 3aBOJbI U (pabpUKu — ujie-
AJIbHAS TUIOMIAJIKA [IJI1 IPUMEHCHUS
MOIIHBIX JIBII «B 4MCTOM BUIE».

B apyrux crydasx 3aka3duk IPOCUT
UCKIIIOYUTh U3 CXEMBI ICKTPOXHUMU-
JeCKre 6aTapen M3-32 HEJOCTATKA Me-
CTa JIs1 pa3MENIEHUs 6ATAPEHHOTO XO-
3MICTBA U BBICOKOIM CTOMMOCTH €TI0 CO-
Jeprkanus. Ha 06beKTaX, IIE YCTAHOB-
jeHo o6onee cotHu JmHeek AKB,
[O3TAITHAS 3aMEHA CTAPBIX 6aTapei Ha
HOBBIE MOXKET PACTSHYTBCS HA JIBA-TPU
rojia, 4 Ipyu MPUMEHEHUHN IIATWICTHUX
6arapeii 3TOT NMPOIIECC 3AKOJIBIIOBBIBA-
€TCS Y CTAHOBUTCS HEIPEPBIBHBIM.

OpHako i1 KomMmepueckux HT-
NPUJIOKEHNUN (OAaHKOBCKMX, (PMHAH-
COBBIX, TEJICKOMMYHMKAIIUOHHBIX U
T.J.) TpebyeTcs obecreynuTs becrepe-
6oriHOE anekTponuTaHue Bo BCEX
crydasx c60€eB MUTAHUS CETH, HE3A-
BUCHMO OT TOI'O, KODOTKHE OHHU WIH
JUIMHHBIC, U TIO3TOMY BO3HUKAET 3a-
KOHHBIHN BOIIPOC: «3a4eM MHe 20 MUH
6aTapetHON aBTOHOMUHM, KOIZld MOU
reHepaTopsel 3amyckaroTcsa CPA3Y JKE,
KaK TOJIbKO IIpomnaja cetb? Beap 10—
15 ¢ JOCTATOYHO».

MecTo B cxeme
N MeCcTO Ha NnaHe

Kak ynomunanoco Boiie, JIWUBIT
BBIITYCKAIOTCSI OTHOCHTEJIBHO OOJb-
MOM MOITHOCTH. PU3NUYECKOE MECTO
UX YCTAHOBKU HA OO'BEKTE YA€ BCETO
CWIBHO YJAJIEHO OT OTBETCTBEHHOM
Harpysku. g JAWVBII npyuynHa yaa-
JIEHHOCTU OYEBHJHA — HEOOXOIH-
MOCTb PAa3MEILIECHUS JU3EIBbHOIO JBU-
raTenasi CO BCEMH CONYTCTBYIOIIMMU
MO/ICUCTEMAMMU (BBIXJIOIA, [JIYIICHUS,
XPAaHEHUA U II0JA4YH1 TOIUINBA, OXJIAXK-
JeHusd U T.IL). [Ipu niepejjaye 3/1eKTpo-
SHEPIrUMr MOITHOCTHIO 1 MBA 1 BbIlIIE
Ha paccrosHus 6onee 500 M (B OT-
JEMbHBIX Cy4asax — 6osee 100 m) we-
JIECOOOPA3HO UCHOIB30BATh BEICOKOE
HanpspkeHue (10 kB u Boie). B atom
CIIy4a€ CTOMMOCTDH MOBBIMIAIOMUNX U
MOHWXKAIOIUX TPAHC(HPOPMATOPOB U
BCEN OKOJIOTPAHC(POPMATOPHON HH-
(PPACTPYKTYPBI (PETBCOBBIX ITyTEH BbI-
KATKH, BBICOKOBOJIBTHBIX STUEEK U T.IL.)
OIPABABIBACTCS CHIDKEHUEM CTOUMO-
CTU MEJHBIX KAO€/IbHBIX TIMHUI.

BeposATHOCTb COOEB U OTKA30B CU-
cTeM 6ecrepeboMHOTO U TAPAHTUPO-
BaHHOTO anieKTponuTanusa (CbI'D) ns-
32 OTK430B B CUCTEME PACIIPEEIECHUA
(Ha mocegHe MUIe) CyleCTBEH-
HO BBIIIIE, YEM BEPOSITHOCTbh OTKA34
OCHOBHOrO oOb6opyaoBanus CBI'D
(cMm., BuacTHOCTH, «MIKC> Ne 1-22012,
c. 73). ITogo6HbIE COOU CTOSIT HA BTO-
POM MECTE IO BEPOSITHOCTU U YACTO-
T€ TPOUCHIECTBUN IOCIE OIIMNOOK
IEPCOHANA (YETIOBEYECKOTO (PAKTO-
pa). I1o 3T1o¥ npuYnHe OOJIbIIAS €IU-
HUYHAS MOIIHOCTb JUHAMHUYECKUX
pemeHui U HEOOXOAUMOCTb Pabo-
TATb «I10 BBICOKOH CTOPOHE> (T.€. C BbI-
COKHMM HAaIIPSLKEHHUEM) SIBIISIETCSI CKO-
PEE HETOCTATKOM PELIEHMUSL, IIOCKOIb-
KY BEJICT K Pa3PACTAHUIO U BETBJICHUIO
CHUCTEMBI PACHPEICIICHUS, YBEIU4YE-
HUIO KOJIMYECTBA JJIEMEHTOB B HEU
(TpaHC(HOPMATOPOB, TIEEK, PACIIPES-
IIUTOB U aABTOMATOB). Kak MBI 1OM-
HUM, Haubonee apHEKTUBHO IS 110
BBIIICHUS HAACKHOCTH pPa3MENIATh
cucreMbl CbI'® B HENTOCPEACTBEHHON
OIM30CTU K 3AIIUIIAEMON HATPY3KE.
HNMEHHO IIO3TOMY WJEAIBHON IUIO-
maaxkou A npuMenenus JUBIT n
JOOWBIT aBisit0TCs 3aBOJIBL, I7IE OO0PY-
npoBanue CBI'® MOXeET CTOSTh B TeC-
HOM COCEZICTBE C OCHOBHBIM OOOpY-
JOBAaHHEM, 6G1arofapst 4eMy BO3MOXK-
Ha paboTa «I10 HU3KOU CTOPOHE». [IIs1
3amuTel UT-cucrem B LIOJax /BbIYnC-
JIMTEJIBHBIX LICHTPAX HEOOXOAUM 60-
JIEE CJIOKHBIN MOJXO/I.

HeManoBa)XHBIE MOMEHT: JKCIUIya-
Tals BBICOKOBOJIBTHOI'O O60PYyJOBa-
HUA TPEOYET CIELUAIUCTOB CO CIIe-
LUAJIBbHBIMU 3HAHUAMHU, HABBIKAMU U
dopmamu jgonycka. Becerga au 31O
OTIPAB/IAaHO /711 BBICOKOTEXHOJIOTHY-
HOI KOMITAaHUUW?

BaTapest Ha OAHY MUHYTY
HexoTopele  3aKa34MKU  IIPOCAT
NPEIOKUTD 6ATAPEU HA «OJHY MUHY-
Ty aBTOHOMMU», HO PEAIU30BATH 3TO
IPAKTUYECKH HEBO3MOXXHO. XHMHU-
YECKUE PEAKLMU B  CBHHIJOBO-
KHUCJIOTHBIX SIYEUKAX C PEKOMOUHA-
LUEHM pPAaCCYUTAHBI HAa HECKOJBKO
YaCOB PabOThI C HU3KOH CKOPOCTBIO
paspsapa. Ilpoussogurenu AKB He
IPUBOJAAT PA3PASHBIX XAPAKTEPU-
CTUK JId BPEMEHM DaA3psALa MEHEE
5 muH. [Ipy anmpoKCUMAIUU XAPaK-
TEPUCTUK OYEBUJHA UX HEJIUHEU-
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HOCTb, U B uTore AKb Ha 1 MuUH umeer
TE JK€ Pa3MEpBhl, YTO U, K IPUMEDY, HA
5 MuH. IloaTOMy /mMIg CBHUHIJOBO-
KHUCJIOTHON TEXHOJIOTUU IIPaKTUYe-
CKUH MMHHMYM aBTOHOMHM COCTAB-
JISIET 5 MHH.

Ho noueMy BpeMst pabOTHI OT OaTa-
peil B CUCTEMAX CO CTATUYECKHUMH
VIBII [O/oKHO OBITh 3HAYUTEIBHO
OOJIBIIIE, UEM BPEMS, KOTOPOE OHECIIE-
YUBAET HAKOIIUTEIb JUHAMHUYECKOTO
WBIT? IToueMy B CIEITU(PUKAITHAX YKa-
3BIBAIOT, KAK IPABUJIO, 15 MUH?

OTBeT npocT. [To CTATUCTUKE ITOTO
BPEMEHU AOCTATOYHO I JTUKBUJA-
UM MOAABJSIONIETO OOJBIIMHCTBA
COOEB pACHPENCETU U YCTPAHEHUS
HOCAEACTBUNA OHMMOOK IIEPCOHAIIA.
IlepBble 5—7 MHUH — 3TO BpeMs HA I1e-
penadyy HH@MOPMAIIMKU OTBETCTBEH-
HOMY JIULLY JUIsl IPUHATHUSA PENICHUS,
4 OCTABIIEECS BPEMS — JOOEXKATD 10
HY>XKHOI'O IIWTA U JEPHYTb HYXHBIN
PYyOMIIBHHUK.

TakuM 06pa3oM, cratudeckue VBT
C 2JIEKTPOXUMUYECKUMHU 6ATAPEIMU
CYIIECTBEHHO JIYYIIE€ MOAXOIAT I
OOpPBOBI CO COOSIMU B CETMEHTE PAC-

Cepusa ONL-33-1i

npeaeneHus (MOTYT CTOSITh OJIFDKE K
3AMUINAEMOMY OOOPYJOBAHUIO) U
OMMOKAMU IEPCOHAA (OOIANAIOT 10-
CTATOYHO JJINTEITBbHON ABTOHOMUEN ).

B oaHy Tenery Bnpsiyb
He MO>XHO KOHS$1
" TPeneTHYIO AaHb?
JUHAMUYECKHE TEXHOJIOTUH BbIOHU-
PAIOT IO 3KOHOMUYECKUM IIPUYHHAM.
OHU (IIpHU CTEYEHHUU BCEX OOCTOA-
TEJIbCTB, CHOCOOCTBYIONINUX TOMY) JIe-
IIEBJIE, IPUYEM HE TOJILKO B HAYAJIb-
HBIX MHBECTULIMAX, HO B CTOUMOCTH
BIaZeHys. Jla, UM COIyTCTBYET MHOI'O
CHIDKAIONUX HAJIEKHOCTD 3JIEMEHTOB
BBICOKOI'O HanpspkeHus. Ho He HyXKHO
obecreunBaTb KOM(MOPTHYIO TEMIIE-
paTypy IIOMEIEHMs], HE HYKHA CUCTE-
Ma KOHJULIMOHUPOBAHMA. [la, Bpems
ABTOHOMHUHM YPE3BBIYANHO MaJIO, U
«€CJIA HE 3aITyCTUJIOCH, TO HE 3aITyCTH-
JIOCh» U IPEAIIPUHATD HUYET'O HEJIb3L.
Ho BpeMms 3apsama o4eHb KOPOTKOE,
a4 KOJIMYECTBO IMKIJIOB 3aPA/-Pa3psy
He orpanudeHo. Ja, s3amyck AI'Y ra-
PaHTHPYET TOJILKO CBOECBPEMEHHOCTD
nposegeHus TO U TECTOB, IUIIOC YECT-

HOE CJIOBO HM3TOTOBUTENS YCTPOMUCTB.
Ho et Heo6xoauMocTH MeHATh AKB
KaK/bIE YETBIPE-CEMb JIET M HUKE KC-
TUTyaTAIIMOHHBIC U3/ICPIKKH.
CTaTH4YECKHE TEXHOJIOTUH BBIOUPA-
IOT U3 COOOPAKEHUH HAAECKHOCTU.
HBI1 MOXHO pa3MeCTUTD B HEIIOCPE/L -
CTBEHHOM OJIM30CTH K 3AIUIAEMOMY
O6OPYIOBAHUIO, COKPATUB 10 MHHH-
MyMa KOJHUYECTBO PACHPEAIIUTOB U
4BTOMATOB Ha TOC/aenHEH muie. /la,
noTpebyeTrcss O6€eCHedYnBaTh KOM-
(POPTHYIO TEMIEPATYPY MOMEIIEHUS,
HY)KHA CHUCTEMa KOHJUIIMOHUPOBA-
Hug. HO BpeMeHU aBTOHOMMMU JJOCTA-
TOYHO JyIsi OINEPATUBHON PEAKIINU
nepconana. 1a, AKb — pacxogHbIil Ma-
TEPUATL, U IPUETCS CMUPUTBCS C HE-
O6XOAMMOCTBIO UX 3AMEHBI KAXKIbIC
4JeTblpe-ceMb JeT. Ho pesepBupoBa-
HUE OaTAPEUHBIX JIMHEEK (IIOMUMO
CTaH/IAPTHBIX CXEM 4IIIAPATHOTO pe-
3€PBUPOBAHUSA) TAPAHTHPYET [JOCTA-
TOYHOE BpeMs: i 3anycka JAI'Y (B Xya-
IIEM CITYY4€ JAKE B PYYHOM PEKUME).
3aMaHYMBO COKPATHUTH PACXO[BbI,
NPUOETHYB K JUHAMUYECKUM TEXHO-
JIOTUSIM, U B TO K€ BPEMS HE IOTEPATH

1 3-&éx thasmbix MBI

WWWw.pcm.r

C A4BOMHBbIM Npeobpa3oBaHUEM IHEPTUN

no 500 kBA

ABCONIOTHAA 3aLMTA INEKTPONUTAHNS
OnutensHoe Bpems aBTOHOMHOW paBoThbl
MHTennekTyansHan cuctema aHeprocbepermeHmns
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VPOBHSI HAJE€KHOCTH, HCIIOIb30BAB
CTATUYECKUE TEXHONOTHU. [1o3TOMY
PAa3yMHBIN XO3AMCKUI MOAXOJ — CO-

e ’ ATEC ’ BMECTUTb CHJIbHBIE CTOPOHBI OB0UX
o/ 1|0 i i MOJIXO/IOB U HEHTPATU30BATh UX He-

JIOCTATKU. TaK MOSBIAIOTCA TUOPU/-
HBIE PEIICHMUS.
AueN ’ @ oy ’ >

B JABYXIUICYCBBIX CXCMAX JICKTPO-
I CHAOXXeHUS Ha OOBbEKTE HA OJHO IUIe-
mn ’ mn ’ 490 MOXHO YCTAHOBUTH [JUHAMHYC-

] 10/04x8 10/04x8 CKYIO CHCTEMY, 4 Ha JIPyTroe — CTaTu4e-
----------- y 4 CKYIO CHCTEMY TOM K€ COBOKYITHOM

! ' MOIIHOCTH. Ha PHCYHKE ITOKa3aHO

I — N

JIMIIb OTHO M3 BOSMOKHBIX PCHICHUH,

BPYCB BPYCr3 ’ BPYCI3 ’ BPY CB3 BCEI'O K€ PA3JIMYHBbIX BAPUAHTOB I'U-

’ BPYCE3 ’ BPY CES ’ GPUAN3AIINH CYIIIECTBEHHO GOJIBIIIE.

F|/|6pV|,u,Has1 CcXema C pa3aeneHHbIMW BbICOKOBOJIbTHBIMU N HU3KOBOIbTHBIMW CUCTEMAMU

Bhicokas cTopoHa >

. R Ty

Hu3kag CTopoHa

U Taxoe TUOPUHOE PEMIEHUE TTO3BO-
JIUT COKPATUTH KATI3ATPATHI HA 5—7%
(a2, 3KOHOMHS MOMEHBIIE, YEM NPHU
«MOJHOH» IIOJHOCTBIO JUHAMHYE-
drax CKOM CXeMe) MPU COXPAHEHHH BbICO-
YaNIIETO YPOBHA HALEKHOCTU. Pacxo-
nbl 10 3ameHe AKB COKpaTaTcs BABOE,
4 OOIIME EXKETOAHBIE IKCIUTYATALIMOH-
BN — AKB HBIE PACXO/[bl — IOYTH HA YETBEPTH.

| M—
BN H B B

. san BO3MOXHBI U APYTUE BAPHUAHTEI CO-
o BMEIIIEHUsI NPEUMYIIECTB ABYX TEX-

HOJIOTUH, IPEXAE BCETO TMOPUAN3a-
OUA HC HA CXEMHOM, d HA ATIITdPATHOM
BN — KB ypoBHE. i1 MOAOOGHBIX pPENICHUH
6onpie nogouayr JUBIT ¢ AC/DC- n
DC/AC-n1peo6pa3oBaTeIsiMH, B 3BEHO
3 a1 TIOCTOAHHOT'O TOKA KOTOPBIX MOXXHO
TaX UHTETPHUPOBATh OATAPEUHBIE JTUHEL-
11C - noacTaHuys ATS - 6ok ynpagnenis kommyraupeid ArY LM - uwT rapaHTMpOBAHHOrO NUTaHMS K, HO T%KHX TOTOBBIX K peanrsalinit
TN - TpaHcHOpPMATOPHas NOACTHLMSA BPY - BBOAHOE pacnpenycTpoicTso LB - wwr 6ecnepeboitHoro nuTaHms PpCEIICHUM ITOKAa HET, U 3TO TeMa OT-
AT3C - aBTOHOMHas TenN0Bas ANEKTPOCTAHLMA .
JCIbHBIX UCCJICOOBAHMH.

MEX. CUCTEM

BPYCE3 ’ BPYCB3

ur MeX. CUCTEM

drax

|
:
|

NMocTpoeHue cAY>KDOLI
3KcnAyaTaunnm LUOAa

U

¥ ~

= Het LOAa3, KoTopbii MOrr 6bl HOPMaAbHO PYHKUNOHNPOBATL 6e3

N A A rPaMOTHOI 3KCNAYaTaUMN N YeTKO CNA3HUPOB3HHOIO pernaMmeHTHO-

= - ro OGCI\V)I(I/IBBHVWI. |_|03TOMy eCcAn Bbl NOCTPOUAU cBon AdTa-ueHTp,

™ Nasen KOCTIOPUH, TO CO3AaTb AAS HEIO CAYYKBY 3KCnAyaTaumm NpocTo HeobxoAnmo.

= JVPEKTOp JenapTameHTa

9 Cepsumca 1 ayTcopcuHra OpraHu3oBaTh OOCTYKUBAHUE U IKC- DBI HA MYJIETUCOPCHHI C 3AK/TI0OYE-

[sx

= komMnaHun wiyaranuio  11OJla  MOXHO — JByMA HHEM BCEX HEOOXOANMBIX CyOIO-

3 «AMAirexronorum> OCHOBHBIMU Ty TSIMH: JIPSITHBIX JJOTOBOPOB;

= B [IEPEIATh CEPBUCHOE OOCTYKUBA- B CO3/1aTh COOCTBEHHYIO KOMaH/ly
HHE UHXXEHEPHON MH(MPACTPYKTY- KBUIU(PUITMPOBAHHBIX TEXHUYE-

oo
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CKHUX CHEIUATHUCTOB, TOTOBBIX CBOMMHU CWIAMU
PEIINTD OOIBITMHCTBO BO3HUKAIOMIUX IPOOIEM.

Ha npaxTHKe 3249aCTyIO U30UPAIOT HEKUH CPEJHUI Iy Th,
IIOCKOJIBKY CO37aTh IIOJHOLICHHYIO UHXKEHEPHYIO JICKYp-
HYIO CMEHY Ha KPYIVIOCYTOYHOH OCHOBE, B COCTAB KOTOPOH
OyAyT BXOJUTH CIIELIMATIUCTBI IO BceM cucteMam 110/Ia,
BECbMA CJIOXKHO. B pe3yssrarte, Kak IpaBUiIo, CIIYKObI 9KC-
IUTyaTallud HE TOJIBKO YIPAaBJIAIOT BCEMH IPOLIECCAMH,
npoucxogamumu B LIO/Ie, HO ¥ pyKOBOJAT pabOTaAMU Cy6-
HOAPSAHBIX OPTAHU3AIUI, TPOBOAAIINX IEPUOANYECKOE
OOCITy’KUBAHHE NHXXEHEPHOT'O OOOPYAOBAHMS, OTBEYAS 34
UCIIOJIHEHHE COIVIACOBAHHOIO C MOCAECAHUMU YPOBHA SLA.

Oco60 XOTENOCH ObI OOPATUTh BHUMAHHE HA YPOBEHD KBa-
JIN(PUKAITAN NIEPCOHATIA CO3AABAEMOM CIIYKOBI 3KCIUTyaTa-
1. Ee COTpyAHMKU IO/DKHBI OOIAAATh BICOKOM TEXHIYE-
CKOM KBUTH(DPUKATTUEH, TAKE €CTTA B UX OOS3AHHOCTH BXOJIUT
TOJIBKO YHPABIEHHE PA60TAMU CYOIOAPSTHBIX OPTaHU3ALIIL.
OpraHusyite OOydeHHE COTPYIHHUKOB Yy IMPOU3BOJUTEICH
OOOPYIOBAHMS, B Y4EOHBIX LIEHTPAX aYTCOPCUHIOBLIX MHXU-
HHPUHIOBBIX OPTaHU3AINN, B AEMO3AIAX AWIEPOB. 3HAHU,
KOTOPBIE OHH MOTy4aT, OyyT IOJIE3HBI B JIIOOOM CJIYIA€ U ITO-
MOTYT UM OBICTPO CIIPABUTHCS C TOH WIH MHOIM HEMTATHOM
curyauuert. [ToaroMy He IpeHebperanTe ooydeHueM!

NHCTpyMeHTapuii CAY>KBbI 3KCNAyaTaummn

JI711 TpaMOTHOM KCIUTyaTaIliH TAKOT'O CJIOKHOTO OOBEKTA,
KaK JJaTa-LIEHTP, HE3AMECHHUMbIY HHCTPYMEHT — CUCTEMBI MO-
HUTOPUHIA U JUCHETIEPUBATHY, OOECIICUUBAIONTHE TOMY-
YEHUE B PEKHUME PEAIBHOI'O BPEMEHN UH(POPMALIHHU O I1apa-
METPAX OKPYXKAIOWICH Cpebl (BIAKHOCTH, TEMIIEPATYPE B
CEPBEPHOM IIOMEIIEHUN) U COCTOSIHUU UHKCHEPHBIX CHU-
CTEM, A TAKOKE YIIPABIECHHUE OOOPY/I0BaHMEM. Biraroaps 3TuM
CHCTEMAM Bbl UIMEETE BO3MOXKHOCTD IIPOTHO-
3UPOBATH COHOU OOOPYAOBAHHS U CYIIIECTBECH-
HO YMEHBIIINTD BPEMsI PEAKLINY HA ABAPHU.

COBpEMEHHBIE CUCTEMBI MOHMUTOPHUHIA
MOI'YyT KOHTPOJIMPOBATD IIPAKTUYECKU BCE
noacucreMbl 1Ola: 31EKTPOCHAGKEHHUS
(MBI, AI'Y, BOC), aBroMaTU4ECKOIO IOKAPOTYIICHUS, KIIU-
MATUYECKYIO CUCTEMY, CUCTEMY KOHTPOJIA JOCTYIIA U T.J,

Bosnee TOro, cerogHsa Ha PbIHKE IPUCYTCTBYIOT OJHOHA-
IIPABJIEHHBIE U IBYHAIIPABIEHHBIE CUCTEMBI yJAJIECHHOI'O MO-
HUTOPUHIA U JUATHOCTHUKU HHXKEHEPHOI'O OOOPYAOBAHUS,
MPEIATAEMBIE B KAYECTBE CEPBUCOB. TaKMe CUCTEMEBL, OCY-
IIECTB/ISII MOHUTOPHHT UHXKEHEPHBIX cucteMm 11O/1a, obe-
CIIEYMBAIOT PAHHEE PEATMPOBAHUE HA HEUCIPABHOCTA U
aBapuY, 4 IByHAIIPABICHHBIE CUCTEMBI — €IIE U YIIPABICHUE
obopynoBanueM. [1pyu NOAKIIOYEHNUN K TOAOOHOMY CEPBUCY
BAM MOJKET OBITh IIPEAOCTABICHO KAK HPO(MUWIAKTHIYECKOE
OOCITYKMBAHUE, TAK U BO3MOKHOCTh HEME/IFIEHHOT'O BBISIBIIC-
HUS IIPOOJIEM U JJAKE TUCTAHIIMOHHOI'O UX YCTPAHCHUST:

B UHKEHEPHI CEPBUCHOU CUCTEMBI IPOCMATPHUBAIOT BCE
MPOU3OMIEIINE COOBITHS,

B CHCTEMA IIPEACTABISCT NOAPOOHBIN OTYET O IPUYNHAX
K2KJOT'O COCTOIHHA B COYETAHUU C TOYHBIM aHATU30M
IOCJIEA0OBATEIBbHOCTH AaBAPHUIHBIX COCTOSHHU;

B UHXCHEPDI OTCICKUBAIOT JOJITOBPEMEHHBIC TEH/ICH-
ITUU B pa6OTE CUCTEM U BBIIBJIAIOT IOTEHITUAIBHBIC
MPOOGIEMHBIE OOIACTY;

B IIPpH BBIXO/IC 3HAYEHU KOHTPOIHUPYEMBIX TAPAMETPOB
32 JOITYCTUMBIE IIPEJIE/IbI CUCTEMA BBIIIOIHACT pAaHHEE
OIOBEIIECHUE, YTO MO3BOJIIET IPOBOIUTD IMATHOCTUKY
B PEAIBHOM BPEMEHU, OBICTPO BBIABIAT U YCTPAHATD
BCE 3KCIUTyaTAI[OHHBIE aHOMAJINH,

B BO3HUKIIYIO aBAPUHYIO CUTYAITHIO UHXKEHEP CUCTEMBI
HAa CHEIHUATU3UPOBAHHOM KPYIVIOCYTOYHOM CTAHITUN
Ha6IIOCHNS HEMEJIEHHO aHAJIN3HUPYET, YTOOBI OIIpE/ie-
JINTh HEOHXOAMMBIE MEPHI IO TUKBU/IALINH ABAPUH;

B OIIEPATOP YCTAHABINBACT JIMYHBIM KOHTAKT C HA3HA-
YEHHBIM IPEACTABUTEIEM 3aKA34YHKA 1 COTTIACOBBIBAECT
IUIAH JICUCTBU;

B [IpM HEOOXOAMMOCTU UHXXEHEDP IO CEPBUCY HAIIPABJIA-
€TCs Ha IPETIPUATHE;

B B OIIPE/ICJIEHHBIX CUTYALIMAX CUCTEMA C CAHKIIMHU
ABTOPHU30BAHHOTO MOJIb30BATENA CaMa AUCTAHIIMOHHO
YCTPaHSET NPOHIIEMy 6€3 BbIE3/1d PEMOHTHHKOB.

IIpy UCIONB30BAHUU TAKOI'O CEPBUCA A OJAHOU WIN
HECKOJIBKUX (4 B U/I€aJI€ — /ISl BCEX) MH)KEHEPHBIX IOZICH-
creM L1O/]a OCTaHOBKU OOOPYAOBAHUA COKPATATCS HA I10-
PAIOK, €0 PpaboOTOCHOCOOHOCTh CTAHET HAMHOIO IIPO-
3padHen. YK€ €CTb IPUMEPHI YCIIEIHOIO BHEAPEHUS TIO-
JIOOHBIX IPOEKTOB. 32 HUMU Oyzyiee!

AOKyMeHTaumns, HeobXxoAnMan AAS
3¢ dexkTmBHOM 3KcnAyaTauvn LLOAa
IIpoeKkTHAA/padodast JOKYMEHTAISI. DTOT [JOKY-
MCHT, KOTOpI)Iﬁ OITHUCBHIBACT BCEC TEXHUYCCKUC pClHCHI/IE[, pC-
anm3oBaHHble B 11O/Ie, 0643aTENBHO JO/DKEH XPAHUTHCS HA
OOBEKTE. FJIaBHOC, O YEM MHOI'UE 336I)IBaIOT, — AKTYaJIN3U-
pOBaTI) HpOCKTHYIO HOKYMCHTS[L[I/IIO Ka)l(ﬂblfl IO WIN B CJIY—
qa€ UISMCHCHUA / MOﬂCpHI/ISaLII/II/I I/IH)KCHCprIX CUCTEM.

YHacToTa n cocTtas pernaMeHTHOro o6cAy>KmsaHns
AONKHbI BbITb MHANBNAYAABHBIMU AASI KEXKAOIO
BbIHNCAUTEABbHOINo ueHTpa

KypHan. DTO OCHOBHAag (pOpMa PErUCTPALIMU HUHIIU-
JIEHTOB U JIEUCTBUI MEPCOHANIA UCHOMHUTENA. 11 yno6-
CTBA MOXXKHO 3aBECTH [JBA JKyPHAJIA: XKYPHAJI PEIVIAMEHTHBIX
PaboT, KOTOPBIH COAEPKUT UX CIIMCOK U JJAHHBIE O IIEPUO-
JINYECKOM BBINIOJIHEHUHU PEIVIAMEHTHOTO OOCTYKUBAHUS,
IPEIYCMOTPEHHOI'O CEPBUCHBIM KOHTPAKTOM, U XKYPHAJI
PEMOHTHBIX paboOT. B nmocneaHem JO/DKHBL (PUKCUPOBATD-
Cs BCE MHITWJICHTHI B MH)XKEHEPHBIX MOJCUCTEMAX. B Kaxk-
JIOH 3AIIMCH JJOJDKHBI YKA3bIBATBCS:

B HAMMEHOBAHUE MHXXEHEPHOM MOJICUCTEMBI, B KOTOPOH

IIPOU3OLIE UHITUJICHT;

N /1aTa U BpEMs OOHAPYXEHUSA COO;

B OIMCAHUE UHIINJCHTA,

B [IPHOPUTET;

B MEPBI, IPUHUMAEMBIE I YCTPAHEHUS NHIIW/ICHTA,

W /1aTa U BPEMs YCTPAHEHMA COOs;

B KOHTAKTHBIE JAHHBIC JINI13, 32(PUKCUPOBABIIIETO COOM B

Pab0TE NHXXEHEPHBIX TTOACHUCTEM.

HHCTPpYKIHA IO JEHUCTBHAM B HEIITATHOM CHTYA-
M. [TOMHMO ONHUCAHUS CAMUX BAPUAHTOB JIEUCTBUM, HA
pabodnX MECTaX COTPYAHUKOB CIYXObl 3IKCIUIyaTAIIUH
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MpuMepHas NepuoaNYHOCTb NPOBEAEHUS PETNAMEHTHbIX padoT
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HaumeHoBaHwe 00CTyXMBaEMON NOACHCTEMI, MeproanyHocTs ang LIOMa, MeproamyHocTb Ais conoctasumoro Li0a,
BLINOMHSIEMbIE PabOTHI HaxofisLLierocs B pabote 6onee 5 net Haxopslerocs B pabote 6ornee 1 rofa
lMoacucTema rapaHTMpPOBaHHOTO SHEProCHAOXEHMS! 1 pa3 B 3 MecsLa 1 pa3 B 6 MecsiLeB
MoacucTema 6ecnepeboitHoro anekTPOCHaOXeHMs! 1 pa3 B 3 Mecsua 1 pa3 B 6 MecsLeB
MogcmcTema 06LLero ANeKTPOCHABXEHNS 1 pa3 B 3 Mecsua 1 pa3 B 6 MecsLeB
MoacucTema 0CBELLEHWS, CUNOBLIE KaBenbHbIE CETH 1 pa3 B 3 Mecsua 1 pa3 B 6 MecsLeB
lMogcucTema 3a3eMeHNs W BbIpaBHVBAHNS NOTEHLANOB 1 pa3 B 6 MecsiLieB 1 passrop
TMoacucTeMa BEHTUNALIMN 1 KOHAMLIMOHMPOBAHMS BO3ayXa 1 pa3 B mecsL, 1 pa3B 3 MecsLa
TofcMCTEMa MOHUTOPVHTA, aBTOMATU3aLMN 11 [MCTIETYEPU3ALIMMI 1 pa3 B mecsL, 1 pa3B 3 mecsua
MogcucTema BuReoHabII0AEHNS ¥ cuCTeMa KOHTPOAIS 4OCTyNa 1 pa3 B 3 Mecsua 1 pa3 B 3 Mecsua
MopcucTeMa aBTOMATUYECKOr0 Fa30BOr0 NOXapoTyLIEHNS 1 pa3 B mecsL, 1 pa3 B MecsiL,
CTpykTypUpoBaHHas kabenbHas noacucTeMa 1 pa3 B MecsL, 1 pa3 B 3 Mecsaua
BcnomoratenbHas cucTema hanbLinona CepeepHOr0 MOMELLEHMS 1 pa3 B 6 MecsiLieB 1 pa3 B 6 MecsLeB
[lpeHaxHas NoAcvCcTEMa CEPBEPHOr0 KOMMIIEKCa 1 pa3 B 6 MecsLeB 1 pa3 B 6 MecsLeB
KnuHuHroBbie paboTbl, yoopKa CepBEPHOro MOMELLEHNS 1 pa3 B Hemento 1 pa3 B Hegento
Y60pKa noz, hanbLLUM0NOM, BakyyMHOE YaneHe Nbiin 13 CTOeK 1 pa3 B 3 Mecsua 1pa3 B 3 Mecaua

00s134TEILHO JIOJ/DKHBI ObITh IIPSIMBIC KOHTAKTHBIE TEIedO-
HBI OTBETCTBEHHBIX UCIIOIHUTEICH CEPBUCHON OPIraHU3a-
LIMH 110 KKAOHU CUCTEME, 4 TAKCKE UHCTPYKLIMA I10 Uepap-
XUYECKOHM 3CKAIALMU I CIy4aeB, KOIZa MpobieMy He
YIA€TCS PEMIUTD HA KAKOM-THOO0 YDOBHE.

CepBI/IC - Aeno nHamsmayanbHoe

CBOEBPEMEHHOE PEIVIAMEHTHOE OOCITYKUBAHUE WHIKE-
HEpHOTro o6opyaoBaHusa 1IOJOB — 3TO Ball MIAHC CIATh
HOYAMU CTIOKOMHO, HE ONACAsICh BOBHUKHOBEHUS HEIITAT-
HBIX CUTyalMU (UX, KOHEYHO, HEBO3MOXHO HCKIIOYUTH
COBCEM, HO MOKHO CBECTU K MUHUMYMY).

Tak Kak K€ TPAMOTHO OOCTYXKHBATb UHXKCHEPHBIE CH-
creMbl? CKOJIBKO pa3 B Ioj1? YTO JOJDKHO OBITh BKJIIOYEHO B
pETTaMEHTHBIE PAOOTHI?

HecoMHEHHO, BbI JIOJZKHBI TIOMHUTD O TOM, YTO YeM O6OJTb-
11I€ BPEMEHU IIPOXOAUT C MOMEHTA BBEACHUA NHXECHEPHOM
nHOMPACTPYKTYphI LIO/1a B SKCIUTyaTAITHIO, TEM MEHBIIIE NTOJI-
XOJIAIT €O OOOPYNOBAHUIO PEKOMEH/JOBAHHBIE ITPOU3BOM-
TEJIEM CPOKU PETTIAMEHTHOTO OOCIyKUBaHU. He mosnarari-
TECh HA PEKOMEHJAITAU TUTTA «MEXPANHBIE KOHITUITHOHEPHI
INROW JOCTATOYHO OOCITYKUBATH OJJUH Pa3 B IOIroa». Ya-

o 9

Anppevi CEMEHOB,
JVPEKTOP MO PasBUATHIO
«AnTn-CKC»

CTOTA M COCTAB PEIVIAMEHTHOI'O OOCIYKUBAHUS JIO/DKHBI
OBITb UH/IUBUIyAIbHBIMU JUIS1 KAXK/IOTO BBIYUCIUTEIBHOTO
1eHTpa. ['paduk paboT HAPSIMYIO 3aBUCHT OT COCTABA 060-
PYAOBaHUS, €TO BO3PACTA, HATPY3KH M MHOTHX JPYTUX (PaK-
TOPOB (CM., CKaKEM, Ta61UILy). CErofHs, K C4acThlO, y Ba-
Jeinbles 1HOIOB pacTeT HOHUMAHUE TOI'O, YTO MHXKUHUPHUH-
TOBBIE YCIIYTU JIO/DKHBI OBITh KACTOMU3UPOBAHHBIMI.

CIIHUCOK pabOT ONPENEAETCS IOCIIE AyAUTa PAOOTOCIIO-
COOHOCTH U OOIIETO COCTOSTHUA OOOPYAOBAHUA U BCEX MH-
JKEHEPHBIX CHUCTEM.

MoaBeaem nTormn

TaK YTO K€ TPEOYETCs I CO3AAHMS CITY>KOBI SKCIUTyaATaI [N
HOda? IIpexae BCEro YE€TKOE IIPEACTABICHUE O 331a44X,
KOTOPBIE IO/DKHBI OBITh TOCTABJIEHBI IIEPE]] €€ COTPYAHHKA-
MU. DTO MO3BOIUT HPABUIBHO ONPEAECIUTb HEOOXOAHUMBII
YPOBEHD KBUIN(PUKAITUN IIEPCOHANA. VICXO/SI U3 IPUHATHIX
pEIEHUH, CITy>K0a AKCIUTyaTAITUN OCHAIIAETCS MHCTPYMEH-
TaMU MOHUTOPHHTA U TIOJPOOHOI JOKYMEHTAIEHOH 6A30H.
ITockonbKy Kaxabiid LIOI nHAMBUAYAJICH, €TI0 SKCILTYATAI-
OHHAas CJIy’K04, KAK HUKAKAS MHASL, MOXET U JOJDKHA OBITh
CO3/1aHAa C YY4ETOM BCEX €I'O OCOOEHHOCTEM.

OnTunydeckmne KPOCChbI Hackonsko

OHU

BbICOKOW NAOTHOCTW eocrpesosars?

LleHTpbl 06paboTKn AaHHbIX CTBHOBSITCSI CErOAHS1 ONOPHbLIMW SAEMEH-
Tamun NT-nHppacTpyKTypbl. HABCKOABKO CUABHO Ha X 3 HeKTUBHOCTb
BAUSIET NCNOAL30BaHMe B cocTaBe opraHnsyembix 8 LLOAe CKC kommy-
TaUWNOHHOW TeXHNKN CO CBEePXBbLICOKOM NAOTHOCTbLIO NOPTOB?

OcobeHHOCTU TeAeKOMMYHUNKaUMOHHOM NHDpacTpyKTypbl LIOAa
Henrpanbheid anemeHT 1O/Ja — COBOKYITHOCTb CEPBEPOB PA3IMYHOIO HA3HAYECHM,

I —— KOTOPBIC PEATUPYIOT Ha 3aIIPOCHI, TOCTYMAIOIINE OT BHEITHUX [T0Ib30BATEIEI. 32 pac-
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MPEZIETIEHUE 3ATIPOCOB IO OTJEIBHBIM CEPBEPAM U TIEpe-
Jla4y PE3YNBTATOB UX OOPA6OTKA OOPATHO K MOJIb30BATE-

MOC IVTABHOEC, HA/IC)KHCC B TCX CUTYAITUAX, KOrJd O6CJIY)KI/I—
BACT NIOMCINCHNEC MUHHUMAJIbBHO BO3MOKHBIX PA3MCPOB.

JM oTeeuaeT JIBC, KoTopas Ipencras-
JIIET COOOM JIOCTATOYHO CJIOXKHYIO
CTPYKTYPY M3 KOMMYTAaTOPOB PAa3HOTO
YPOBHS$I, MApHIPYTU34aTOPOB, Ipeobpa-
30BaTesneit cpeapl U T.IL [Ipu HeJOCTAT-
K€ COOCTBEHHOM NaMATHU CEPBEPHI 06-
pamaoTcs K OOOPYAOBAHUIO MACCO-
BOI mamaTtu. Takum o6pasom, LIO/] B
IEPBOM HPUOMMKEHUU MOXKET pPac-
CMATPUBATBCA KAK TPEXypPOBHEBAS
crpykrypa: JIBC — cepBepbl — ceTb MaC-
COBOM ITAMATHU (CM. PUCYHOK). g

BHyrpucucreMHble  KaHAAbI  CBA3U
O co34a10TCsA HA OCHOBE CTPYKTYPH-
pPOBaHHOM Kab6esbHOU cucrembl (CKO).
XapakrepHOI1 0co6eHHOCTBIO CKC, Op-
raausyemod B LIO/Ie, AB/IAeTcs 3aMETHO
OOJIBbITIEE KOJIMYECTBO JIMHUN MPOBOJI-
HOM CBSI3U, HETIOCPEACTBEHHO OOCITyKH-
BAIONINX OCHOBHBIX BHYTPCHHUX IIO-
Tpebutenen (cepseprl). OO6YCIOBIEHO
3TO CJIEAYIOIUMH (DAKTOPAMU:

CtpykTypa B3aMMoaencTBIS
aKTWBHOTO KOMMbIOTEPHOIO
11 TeNeKOMMYHUKALMOHHOTO

B-tperpux, B LIO/Ie XpanaTcs u oo6pa-
OATBIBAIOTCSL OOMBIINE OOBEMBI KPUTH-
YECKH BLKHOU MH(POPMAIIUY, KOTOPAS
3a44CTYyIO UMEET CTENEHb KOH(PUACHIIN-
anpHOCTH He Hipke JICI L B moMerneHusax
HEOOJIBIIOTO Pa3MePa NPH IIPOYHX PAB-
HBIX YCJIOBHSX FOPA3Z0 HPOIIE OPraHU-
30BaTh (PHU3UYECKYIO 3AIIUTY JAAHHBIX
KaK OT YHUUTOXEHUS B PE3YJIBIATE CTU-
XUMHBIX 6€/ICTBUI U IMBEPCUOHHBIX K-
TOB, TaK U OT HECAHKI[MOHHPOBAHHOI'O
B2y (107 pasminie JIOCTYIIA HEYTIOJTHOMOYEHHBIX JIULL,

KOMMYTaTOpbI I103TOMy OJHUM U3 ITIABHBIX TPEOOBA-

HHUI K 060pynoBaHuio 110O/]a, Bmovas
OPraHU3YEMYIO B HEM UH(PPACTPYKTYPY,
CTAaHOBHUTCSI TEOMETPHUYECKAST KOMITAKT-
HOCTb. B Ka4eCTBE 4MCIIEHHOIO KPUTE-
PHA KOMITAKTHOCTH 94CTO UCHOJIB3YIOT-
€ MAaCCOTab6APUTHBIE XAPAKTEPUCTUKNA.
B psage ciaydaeB raGapuThl KOPITYCOB
YCTPOJCTB IO KPAMHEN MEPE TI0 OHOUN
KOOPJMHATE 33/IAI0TCA KECTKO. ITprme-

o6opynosanus LIOLa

MapLpyTusaropsl

| MarucTpanbHsle
KOMMYyTaTopsl

Cepsepel

Kommyratopsl
CeTM MacCcoBOM
namsTy

Hakonutenm
MaccoBoit
namaTi

B HEOOXOAUMOCTBIO B3aUMO/ICH -
CTBHS K&KJOI'O CEPBEPA OJHOBPEMEHHO C IByMA
nojacucremamu: JIBC u ceTbio MACCOBOM NAMSITY;

B (PU3UYECKUM PE3EPBUPOBAHUEM OTAEIbHBIX TMHUN 10
CX€eMe IO MeHbIIeH Mepe 2N, 6€3 4ero TpeOyeMbIi
KO3 PULIMEHT TOTOBHOCTU cepBepOoB B L1O/Ie BLICOKO-
ro ypoBH: HaJiekHOCTH (Tier III-IV) He MOXKET OBITh
obecrieyeH;

B 11€JIECOOOPAZHOCTDIO JIMCTAHIIMOHHOI'O BHITIOJIHEHMS
HACTPOEK, IMPOBEPOK U T.II. IO OTAEJILHBIM (PU3HUYe-
CKHMM JIMHUAM, 1A0BI HE 3aTPYKATh JOTIOJIHUTEIBHO
JIOKQJIBHYIO CETb.

Moyemy LIOA AonKeH BbITb KOMMNAKTHLIM
TeXHHUKO-3KOHOMIYECKas 3(PeKTHBHOCTL 110/1a Kak HUH-
SKEHEPHOTO COOPYKEHUS 6Y/IET BLICOKO TOJIBKO B TOM CJIYYAE,
€CJI OH O6IIZ[IL3€T MUHHUMAJIbHO BO3MOKHBIMU PASMCPAMI.
Bo-nepsBbIx, B OOJIBIIMHCTBE Cy4yaes rioMenienus 1101a
MPEACTABIIAIOT COO0M BCIIOMOTATENbHBIN IEMEHT OOIIie-
CTBEHHOT'O 3/1aHUs, OOECIIEUUBAIONTNH NTOJjavy MH(POPMA-
ITUOHHBIX X TCJICKOMMYHHUKAITUOHHBIX CECPBHUCOB B OCTAJIb-
HBbIC TTIOMCIICHUA. 3aHUMaEMBbIE UM TI01aAu HE MOTIYT
CJIABATBCSL B APEHJIY WIM UCIOJIb30BAThCA /I pa3Mellie-
HHUS COOCTBEHHOT'O IEPCOHAIA. HEMHOTOUYMCIEHHBIE KOM-
mepueckue LO/Ipl He MEHAIOT 3TOM KAPTUHBI B LIEJIOM.
Bo-BropblX, (pyHKIMOHUpPOBaHUE 11O/Ja CONPSIKEHO C
HOTPEOIEHUEM OOIBIIOTO KOTUUECTBA IEKTPOIHEPTUH U
COOTBETCTBYIOIIUM BBIICJIEHUEM TEIUIA. /I €ro yTuin3a-
ITUY OPraHU3YETCS CUCTEMA OXJIAKACHUS, KOTOPAsT OTHO-
CUTCS K OCHOBHBIM MHXXEHEPHBIM CUCTEMAM AIAPATHOTO
3a71a, T.e. paxkTuyecky Bcero L1O/Ja. Kak mpasuio, mojjooHast
CHCTEMA CTPOUTCS HA MPHUHITUIE AKTUBHOTI'O ChEMa U30bI-
TOYHOI'O TEIUIA 332 CYET OOAYBA €rO UCTOYHUKA ITOTOKOM
OPEABAPUTENIBHO OXJIAKIEHHOIO BO3/lyXd. A CUCTEMA BO3-
JYITHOTO OXJIAK/IECHHNS OKA3bIBAECTCS 3AMETHO IIPOIIE U, Ca-

POM MOJKET CIIY’KMTb IIHMPHHA KPETIEXK-
HOIO IIONA 19-AIOMMOBOIO MOHTAKHOI'O KOHCTPYKTHBA.
OYHKLUIO MEPDI TAKKE YCIIEIIHO BBIITOIHAIOT YAE/IbHbIE I1a-
paMeTpel, HAlIPHUMeED, MONYJ/IPHASA B OTHOIIEHUN KOMMYTa-
LIMOHHOI'O O60PYAOBAHNA IVIOTHOCTD IIOPTOB.

TpeHA Ha yAyHLWweHne maccorabapuTHbIX
XapakTepuctuk obopyaosaHns CIKC

Kak n3BecTHO, Bce o60opynoBanre CKC BHE 3aBUCUMOCTH
OT THIA CPEABI MEPEJAYN MOXKHO PA3/IEINTh HA TPU OOb-
IITHE TPYIIIBL JIMHEMHBIE KA0EIN, KOMMYTAITMOHHBIE TTAHETH
U mHYpPBL TToceanne (pOpManbHO HE BXOJAT B COCTAB Ka-
OEIBHOI CUCTEMBI 1 UCTIOIBb3YIOTCS JI7IS1 COCJMHEHS TIOPTOB
ITaHeNIeN JPYT C APYrOM U HOJKIIOUEHMS K aKTUBHOMY 060-
pyznoBaHUIO. Ha OCHOBE JaHHOM 3JIEMEHTHOU 6a3bI C COOMIO-
JIEHUEM OIIPEIETIEHHBIX OIPAHUYEHNM, 3a(DPUKCUPOBAHHBIX
B CTAHJAPTAX, CTPOSITCS CTAIIMOHAPHBIE JINHUU U TPAKTEL B
obecreueHre KOMITAKTHOCTU U addekTuBHOCTH 11012 CBOI
BKJI4J] BHOCUT U 060pyoBaHue CKC. 11 9TOroO K KOKIOMY U3
MIEPEYUCIICHHBIX KOMIIOHEHTOB BBIIBUTAIOTCS TPEOOBAHMSA
IO Y/IY4IIEHUIO MACCOTA0APUTHBIX XAPAKTEPUCTHK.

VIIy4dIIEHHE MACCOTA0aPUTHBIX XAPAKTEPUCTUK JIMHE-
HBIX Ka6€J€el, T.€. YMEHBIICHUE JUAMETPA, HHTEPECHO B
IIEPBYIO OYEPEADb U3 COOOPAKEHUI MOBBIMIEHUS d(PPEK-
THUBHOCTH CHUCTEMBI OXJIAXKACHMA. Kak yxke roBOpUIOCH, B
OOJIBIIMHCTBE CJIYYA€B OTBOJ, TEIUIA U3 ATIIIAPATHOIO 34J1a
OJa oCymecTBIAEeT CUCTEMA BO3AYIIHOI'O OXJIAKICHUA.
JKIyThl TMHEUHBIX Ka6€EJIEH 4aCTO MPOKIAABIBAIOTCS TIOJ,
(paJIBIIIIONOM, KOTOPBIF OTHOBPEMEHHO CITYKUT KAMEPOH
CTATUYECKOTO JABJIEHUA HA BXOJIE B XOJIOIHBIE KOPHUIOPBL
ITO3TOMY YMEHBIIEHHUE TUIOMIAIA MTONEPEYHOI'O CEYEHUS
JKI'YTA YBETUIUBAET 3(PPEKTHBHOCTD (PYHKIIMOHUPOBAHUA
CHUCTEMBI BO3YIIIHOT'O OXJIAKACHHUS.

VMEHBIICHUE JUAMETPA IMIHYPOBBIX KAOEJNEN IMOIOXHU-
TEJNIbHO BIUAET U HA 3SKCIUIYaTAIIMOHHYIO HaJEKHOCTb
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CKC, IOCKOJIBKY YMEHBIIAET CTATUYECKOE YCUINE, BO3CH-
CTBYIOIIIEE HA IEMEHTBI PA3bEMHOI'O COCIMHEHUS U O6Y-
CJIOBJIEHHOE UX COOCTBEHHBIM BeCOM. OIIPEAEICHHOE 3HA-
YEHHE TAKKE UMECT YIYUYLICHUE YCIOBUU 4IMUHUCTPUPO-
BAHUA KaOEJIbHOIM CHUCTEMBL: OOJIEE TOHKUE KAOEIU IIPU
IIPOYUX PABHBIX YCIOBUAX HE TAK IUIOTHO IEPEKPBIBAIOT
JIMLIEBYIO IUIACTHHY KOMMYTALIMOHHBIX ITAHEJIEH U HE ME-
MIAIOT YTE€HUIO HAHECEHHOU HA HUX MAPKHUPOBKU.

Ot KoOMMyTalMOHHBIX TaHenei CKC npu ux paccMorpe-
HUM C TOYKU 3PEHUS MACCOI'dOAPUTHBIX XAPAKIEPUCTHK TPE-
OyeTCs BBICOKAS INIOTHOCTb NOPTOB. CTPEMJIEHUE K YITydIlIe-
HHIO TOT'O ITapaMeTPa MPUBEJIO K pa3padOTKE U BHEIPEHUIO
B IIIMPOKYIO HHPKEHEPHYIO IIPAKTUKY ITAHEJICH BEICOKOH IUIOT-
HOCTH JII1 MEJHOKWIBHOM ITOJICUCTEMBI C 48 PO3ETOYHBIMUA
MonynaMu Ha 1U MOHTaKHOU BBICOTEBL Pe3epBbl B JAHHOM
HAIIPABJICHUU JAJICKO HE UCYEPIIAHBL B 4aCTHOCTH, U3BECT-
HBbI OZJHOXOHUTOBBIE ITAHENIU C 52 PO3ETOYHBIMU MOIYJIIMU.

B BOJIOKOHHO-OII'TUYECKHUX IIOJCUCTEMAX B CJIydae IIPU-
MeHeHus SFF-KOHHEKTOPOB M I'DYIIIOBBIX OIITUYECKUX
Pa3bEMOB KOJIMYECTBO OOCITYKUBAEMBIX TPAKTOB IIEPEJAUN
HAa €IUHUITY MOHTAKHOH BBICOTBI YBEJIMYHUBAETCS €111E OOIb-
me. Harmpumep, OJHOBOJIOKOHHbBIE KOHHEKTOPEI TUIla MU,
pa3paboTaHHbIe clle B HaYaIe 90-X IT. IPOILIOrO CTOJIE-
THs, JAIOT BO3MOXKHOCTD IIOAAECPKHUBATD HA OZHOM IOHUTE
BBICOTHI ITaHeH CBbIIIe 200 IyIUIEKCHBIX OIITUYECKHUX COE-
JUHEHUN. 3aMETHOE IIPEBOCXO/ICTBO ONITUYECKUX ITAHENEN
HAJ, MEAHOXWIbHBIMH — IIPAMOE CJIEACTBUE JIYYIINX MAC-
COTra0apUTHBIX XAPAKTEPUCTHUK BOJIOKHA IO CPABHEHUIO C
BUTOM IAPOM JAKE B HEAKPAHUPOBAHHOM UCIIOJIHEHUU.

KoMMyTaliMOHHOE O60PYIOBAHUE ONTUYECKON IOACH-
crembl CKC 1 ONTHYECKHE KPOCCHI CETEU CBSI3U OOIIETO
IIOJIb30BAHMS BBIIIOJHAIOT IPAKTUYECKU OJHUHAKOBBIC
pyHKIUM. [TprUdeM TEIEKOM-OIEPATOPHI HA CBOUX CETAX
MHOT/A UCIHOJB3YIOT ONTHYECKOE KOMMYTALIMOHHOE 060-
PYZOBAaHUE, INIOTHOCTb BOJIOKOH B KOTOPOM B II€EPECYETE
Ha 1U MOHTQXKHOH BBICOTBI B PA3bI IIPEBBIIIAET 3HAYECHMUS,
THUIWYHBIE U1 060pynoBanus CKC. IToaTtomy npakrude-
CKYIO B&KHOCTb IIPUOOPETAET BOIIPOC O LIETECOOOPA3HO-
CTH Pa3padOTKU U BHEAPEHUSA HOBBIX TUIIOB OIITUYECKOTO
KOMMYTAlIMOHHOTO OOOPYJAOBAHUA CO CBEPXBBICOKOM
IUIOTHOCTBIO MOPTOB, (DOKYCHOU OOIACTBIO ITPUMEHEHHSA
KOTOPBIX ABJIAIOTCA annapatHele 3a1bl LHOOB.

0Ob6vbemM KOMMYTaUNOHHOro 0bopyAOBaHWS
B cepBepHbIX LWKagax

IIpu fanbHENIIEM aHAIU3E 6Y/IEM OPUEHTUPOBATHCS HA
O, nmeromuii 110 MEHBIIEH MEPE HECKOJIBKO [JECITKOB
CEPBEPHBIX CTOCK. [TogpasymeBaeTcs, uTo B LIO/le npucyT-
cTBYIOT JIBC 1 C€Thb MACCOBOM ITAMATH, 4 KAXKIBIA CEPBEP
JULSL JOCTYDKEHUS YPOBHS HAJIEXKHOCTH, 33/JABAEMOTO IIPO-
(PWIBHBIMU CTAHAAPTAMH, UMEET IO [IBA COEAUHEHUS C
YKa3aHHBIMU CETAIMU. OCOOEHHOCTD TOJJOOHON CTPYKTYPHI
B TOM, UTO OH4 TPEOYET OT MH(MOPMALIMOHHOI KAOETbHON
CUCTEMBI MaKCHMAJIbHOT'O KOJIMYECTBA (PU3NYECKUX JIU-
HUU nepenayun. CribHasg CTOpoHa Takoro 11O/Ja — B BO3-
MOXKHOCTH OOECIEYEHMs TOJHOM HEGIOKMPYEMOCTU €TO
BHYTPEHHEU TEJIEKOMMYHHUKALTMOHHON HH(PPACTPYKTYPDL

Bce nmpoune BapuaHThl PEAIM3AIUN TEICKOMMYHUKAITH-
OHHOU HMH(PPACTPYKTYPHI TPEOYIOT MEHBIIETO KOJIUMYECTBA
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TPAKTOB IIEPEIaYn HA 33JdHHOE KOJIMYECTBO CEPBEPOB, Of-
HAKO OOJIAAAI0T XyAIINMH XapaKTepUCTHKaMu. Hanmprmep, B
HOCTIEAHEE BPEMsI OOJBIIYIO HOMY/IPHOCTD MOIYIHId KOH-
neniys Top of Rack, cormacHO KOTOPOU NOIPAaHUYHBIN KOM-
MyTATOD YCTAHAB/IUBAECTCA B BEPXHEN YACTU KAXKIOIO IIIKA-
a. 11 TAKOH aPXUTEKTYPBI BBICOK PHUCK HETIOTHOM 3arPy3-
KU ITOJIb30BATE/ILCKUX ITOPTOB KOMMYTATOP4, 4 3TO CEPHE3HO
YXYAIIAeT SKOHOMUYECKHE MTOKA3ATENN OOBeKTa. TToaromy
IIOJJOOHBIE CTPYKTYPBI Mbl PACCMATPHUBATD HE OyIEM.

[IpepnonoxmM, yto B HameM 11O/le B MOHTa)KHBIE KOHCT-
PYKIUBBI YCTAHABIMBAIOTCA CEPBEPDI B KOPITyCAX TUIIA Pizza-
box BbIcOTO! 1U. KOKbIN TAKOH CEPBEP B PAMKAX HUCIIOIB30-
BAHHOM MOJEIN OYIET UMETh B OOIICH CIOXKHOCTU IISITh
Pa3bEMHBIX COEIMHUTENCH: O /IBA U3 HUX OOCIYKHUBAIOT
IPOILECChl THHOPMAITMOHHOIO 0OMeHa cepsepa ¢ JIBC u
CETBbIO MACCOBOM ITAMATH, A IIOCIEIHUI MIpeIHA3HAYEH I
HOAKIIOYEHNA K KOMMYTAaTOPY KVM 1 CITyKuUT [yt HACTPO-
KM U OOCIIY>KUBAHMSL. [TyCTh CaMO COEIMHEHUE JIIS OIPEZE-
JIEHHOCTH BBITIOJIHAETCSI HA CKOPOCTH He cBbIie 10 I'éur/c,
YTO COOTBETCTBYET CJIOKHBIIEHCS IIPAKTUKE, KOTOPAsA CO-
XPAHUTCA MO KPAMTHEN MePE B OIIMDKANIINE HECKOJIBKO JIET.

I obcmykuBaHuA KOMMyTaTopa KVM HCIONb3yeTcs
OOBIYHAS MAHENb BBICOKOI INIOTHOCTH C PO3€TKaMu RJ45
(48 nopToB Ha 1U MOHTAXKHOM BBICOTHL). OOMEH JAHHBIMU
C BHEIIHUMM I1OJIb30BATE/IAMU M CETBIO MACCOBOM ITAMATH
OCYIIECTB/IAETCA 10O OIITUYECKHUM KAHAJIAM.

CpenanHble IPEAONOXKEHUA ITO3BOJAIOT OLEHUTb KO-
JIMYECTBO CEPBEPOB 72, KOTOPBIE MOTYT OBITh YCTAHOBJICHBI
B OJHOM CTOHMKE C MOHTA>KHOM BbICOTOH H 10OHUTOB. OHO
HAXOAUTCA KaK PELICHUE B LEIbIX YHUCIAX CIECAYIOLIETO
IIPOCTOr'O YPABHEHMS:

H=2n/R+2n/R+n/48 +n,

rae R — KOmM4ecTBO map BOJIOKOH, OOCITYKHBAEMBIX
OIITUYECKOM KOMMYTALIMOHHOM MOJIKOM BbicOTOM 1U.

B 3TOM ypaBHEHMU NIEPBBIN WIEH NIPABOU YACTHU OIHCHI-
BA€T KOJIMYECTBO KOMMYTAIIMOHHBIX ITAHEJIEHN, OOCITYKHU-
Baromux JIBC, BTOPOU 4IeH — CETU MACCOBOM ITAMATH, TPE-
THUI — KOMMYTATOPOB KVM, a4 4eTBEPTHIN — CEPBEPOB.

Bce 6e3 ncknouenus seaymue npoussogurenu CKC ce-
PHITHO BBIITyCKAIOT OIITUYECKHUE TTOJIKH, PACCUMTAHHBIE HA
72—-96 BOJIOKOH, 9TO COOTBETCTBYET U3MCHEHHIO [TApaMe-
Tpa R B ipeaenax ot 36 10 48.

ITpUBEIEHHBIE BBIIIE JAHHBIE ITO3BOJIAIOT KOHCTATUPO-
BATb, YTO B HAUOOJIEE PACTIPOCTPAHEHHBIX HA IPAKTUKE
mKapax ¢ H = 42-47U cepBepaMu MOXET ObITb 3aIIOJIHE-
HO 710 90% OCAIOYHBIX MECT MOHTA)KHOI'O KOHCTPYKTHBA.
IIpy TUIIOBOX MOIIHOCTU ITOTPEOIEHMUS OTAEIBHOI'O CEP-
Bepa 200 BT Teruio, BIE/ISIEMOE TAKON KOHCTPYKLIYEH, HE
peBbIcUT 10 KBT 1 €ro MOYKHO YCIIENTHO YTUIN3UPOBATH C
IIOMOIIBIO CUCTEMBI BO3ZYIIIHOT'O OXJIAKACHUS.

LleHTpaAnbHbI KPOCC B annapaTHOM 3ane
Cutyaiys ¢ TpebyeMbIMI OOBEMAMU ONTUYECKOTO KOM-
MYTalIMOHHOTO OOOPYAIOBAHUSA PAJAUKAILHO MEHACTCS B
LIEHTPAJIbHOM KPOCCE AMIIaPaTHOIO 34/1d, B KOTOPOM CXO-
JIITCA BCE JIMHUU OT CEPBEPHBIX IMKA(OB. B 3TOM MecTe npu-
MEHEHHE ONTUYECKOIO KOMMYTAIHOHHOT'O OOOPYJOBAHUSA
C HNOBBIINEHHOI ITIOTHOCTBIO TOPTOB MOXET JaTh OIpPE/E-
JIEHHBIA BBIUTPBIII IIPOCTO M3-3a 3(pdeKrTa MacmTada.



TpeByemas nnoLLaak annapaTHoro 3ana Npy MPUMEHEHINA B LIEHTPAsbHOM
KPOCCE OMTMYECKOr0 KOMMYTALMOHHOrO 000pYA0BaHMA
C Pa3MA4HOi NNOTHOCTbIO NOPTOB

Cepsep-  LleHTpanbHbilii LieHTpanbHbIi
Hbll Kpocc ¢ Kpoce
wkad nopTamu C nopTamu
96 sonokoH/1U 192 BonokHa/1U

Mnnowaap, M? 1,26 1,26 1,26
Konnyectso, L. 20 2 1

O6Luas nnotlazp, M? 25,2 2,52 1,26
KonnyecTBo onTryeckux nonok 4 - -

CymmapHas nnoLaab 9779 26.46

annapaTHoro aana, M?

I TOrO YTOOBI MOHAThH, HACKOJBKO LIEIECOOOPA3HO
CTPOUTD LIEHTPAIBbHBIN KPOCC HA KOMMYTALIMOHHBIX ITaHE-
JIIX WIHM UX aHAIOT'aX CO CBEPXBBICOKOM INIOTHOCTBIO KOH-
CTPYKLIMH, CDABHUM TAKOH BAPHUAHT C KPOCCOM, CO3[JaHHBIM
Ha OOBIYHOM OOOPYAOBAHUH. B KA4ECTBE YUCIIEHHON MEPHI
3(PHEKTUBHOCTU UCTIOIb3YEM OTHOCHUTETIBHYIO SKOHOMHIO
IUIOIIAJH AMIIAPATHOIO 34/1d OT BHEAPEHUA OOOPYNOBAHUSA
C IVIOTHOCTBIO KOHCTPYKLMU 200 BOJIOKOH HA 1U MOHTaX-
HOH BBICOTBL [IJI1 IPOCTOTBL OYIEM CUUTATh, YTO CEPBEP-
HBIM KA U MKaA LEHTPATBHOIO KPOCCA TPEOYIOT I
CBOETO PA3MEIIEHHUA OAMHAKOBO! IUIOMIA/IN.

PaZiMKaIbHOTO BBIMIPHIIIA MIEPEXO/ HA 6OJIEE CIIOKHYIO
TEXHUKY CO CBEPXBBICOKO! IVIOTHOCTBIO IOPTOB HE JAET

Eule pa3 o0 rasosom
no>xapoTyweHun 8 LLOAax

3 Bcero MHoroobpasus cuctem ra3osoro
NO>KapOoTYyLLEeHUs 3a4acTylo TPYAHO Bbl-
6paTb MMEHHO TOT TUN YCTaHOBKN, KOTO-
pbii ByAeT oTBeHaTb BCeM TeXHNHeCKUM

1 3KOHOMN4eckum TpebosaHNsaIM NpoeKTa.
YTO CTaBnTCS BO Masy yraa B KoHUenuun
3awnTbl 6yayuiero LUIOA3: SKOHOMUYHOCTL
NAVN MaKCUMAAbHAs1 HAAEXKHOCTb?

IIpo6nema noxaporymeHus B 11OJax ocraercs
OCTPO¥ U TIO CEH JICHB. Peal30BaHO MHOMXKECTBO OOb-
€KTOB, OIIyOIIMKOBAHO MHOMKECTBO MATEPUATIOB OT IIPO-
U3BOAUTENICH CHUCTEM NOXxXaporymeHusa. Ho TeM He MeHee
IOXKAPbl BO3HUKAIOT, U HE BCEITIA YCTAHOBKU ITOKAPOTYIIIE-
HUs YCIENTHO UX TymaT. HajeeMcst, 4To Hail 0630p BUIOB
Ia30BOIO MOXKAPOTYILIEHU:, KOTOPBIE IIPUMEHAIOTC B Poc-
CHUM U 32 PyOEKOM, IIOMOKET 3AKA3YHKY BbIOPATD Ty WJIH MHYIO
YCTAHOBKY B 3dBUCUMOCTH OT CTOALLECH IIEPE, HUM 33a4U.

ABTOHOMHOE no>kapoTtyuweHune
AN WKada 19 alonmos

CucremMa aBTOHOMHOTO MOXKAPOTYIICHUS, IPEJHA3HA-
YEHHAA I TYIIEHUA OJHOIO 19-1I0MMOBOI'O CEPBEPHOIO

(cM. Tabmu1ty). Pac4eTHBII BBIUTPBIII — YyTh MEHBIIIE 5%, 4
(paKTUUECKHU OH GYIET €LIe MEHBIIE M3-32 TOI'O, YTO HC-
MOJIL30BAHHAsI MOJIE/Ib HE YUUTBIBAET Pl OCOOGEHHOCTEHN
IIOCTPOEHMUS AIIIAPATHOIO 314, T.€. I BEIMYUHBI 9KOHO-
MHU IJIONA/IN IA€T OLIEHKY CBEPXY.

MTaK, MBI BUIUM, YTO B IIPABUJIBHO CIIPOEKTHPOBAHHOM
HO/le 1I0THOCTD IIOPTOB COBPEMEHHOI'O KOMMYTALIMOH-
HOro oo6opyznosanusa CKC BIIOJIHE JOCTATOYHA IS pELIe-
HUS TEKYIIUX 33/1a4.

HapamusaHue KOJIM4ECTBA OHOBPEMEHHO OOCTYKUBAC-
MBIX BOJIOKOH Ha 1U MOHTA>KHOM BBICOTHI CBbIIIE 100 He J1aeT
OCOOBIX BBITOJ] B CMBIC/IE YBEJIIMYECHHUSA IUIOTHOCTU KOMIIO-
HOBKM 11O/Ia, HO CYIIECTBEHHO 3aTPYAHACT TEKYIIYIO JKC-
IUTyaTAITHIO KAOEIbHOM CUCTEMBI KAK C TOUKH 3PEHUS CJIOXK-
HOCTH BBIIIOJIHEHUS OTNIEPALIUI NEPEKTIOYEHUS KOMMYTAIIH-
OHHBIX IIIHYPOB, TAK U C TOYKH 3PEHUS YTEHNS MAPKUPOBKU.

OnTHYECKOE KOMMYTAITHOHHOE OO0PYNOBAHUE, OOECTIE-
YUBAIOIECE KOHCTPYKTUBHYIO IJIOTHOCTD CBhIIE 100 BOJIO-
KOH Ha 1U MOHTaXXHOM BBICOTBI, MOXET IIPUMEHATHCA B TEX
HEMHOTI'MX CJIY4asiX, KOIJIa peYb UJIET O MOCTPOECHUHU LIEH-
TPAJIbHBIX KPOCCOB KPyNHBIX [IOJ0B. OHAKO IIPHU PAaBHOM
KOJIMYECTBE OOCIIYKUBAEMBIX BOJIOKOH €r0O IOTPEOYETCS
OYTU HA JIBA MOPSIKA MEHBIIIE, YEM JIJISI TPAAUITUOHHOM
KOMMYTAIIMOHHOM TEXHUKH.

Bblbnpaem
7N
YCTaHOBKWU

e id
MNasen UBAHOB,
TEXHUYECKNIN ONPEKTOP
«HoHpanp»

Bnagumnp MAKCUMOB,
reHepasbHbIN JUPEKTOoP
«HoHdanp»

mkada, NpeyCMaTpUBAET PA3MEIICHUE YHUBEPCATBHOTO
OJIOKa HEMIOCPEJCTBEHHO B MIKa(dy. OOBIYHO TaKas yCTa-
HOBKA 3aHHUMA€T IIPOCTPAHCTBO 1-2U B BEPXHEL €ro Tpe-
TH. JIJ1s1 CJTygas MOTHOM 3arPy3KH CEPBEPHOTO IKada Cy-
HIECTBYET HAAMKA(DHOE PEIIEHHE, B KOTOPOM YHUBEPCAIb-
HBIM O6JIOK YCTAHABIUBAETCS HEMOCPEJCTBEHHO CBEPXY
mkada. YHUBEPCATBHOCTD 6JI0KA 3AKII0YAETCA B TOM, YTO
B OIHOM KOPIIyCE COOPAHBI U CUCTEMA OOHAPYKEHUS, 1
YCTaHOBKA I'A30BOT'O MOXKAPOTYIIEHHS.

B KadecTBe CPeICTBA OGHAPYKEHMS YAIIE BCETO UCIIONb3Y-
IOTCSl ACTIMPALMOHHBIE U3BELIATENN, KOTOPBIC IO3BOJISIIOT
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3(PEKTUBHO OOHAPYKUTDH OYAl BOTOPAHMA Ha PAaHHEL CTa-
Jun. CyIIECTBYIOT UCIIONHEHUS CUCTEMBI aBTOHOMHOI'O CTO-
€YHOI'O NOXKAPOTYIIEHHS C KIACCUYECKUMU TOUYEYHBIMU 13-
BemmaresmMi. Ho, Kak ITOKA3bIBAET IIPAKTHKA, IIPHU OGHAPYKE-
HUY BO3TOPAHUS B HEGOJIBIIOM 3AMKHYTOM
0OBEME PA3HHUIIA B CKOPOCTH OOHAPYKECHUSA ey
MEX/Ty ACITHPAIIMOHHBIMU U TOYCYHBIMU 13-
BEIIATE/IMU HE CTOJIb BEJIMKA, KAK IIPH 06-
HAPYKEHUU JbIMA B OOJIBIINX OOBEMAX C Cy-
IECTBEHHBIMU BO3IYIITHBIMU IIOTOKAMMU.

JU1s1 OTHOBPEMEHHOM 3aITUTHI HECKOJIb-
KMX IIKA(OB, 4 TAKCKE /IS YACHIEBICHUS
CYIIECTBYET BO3MOXKHOCTb PACIINPECHUS
CHUCTEMBI 32 CUCT IIOAKIIOUEHUS BEJOMBIX
O6JI0KOB. BeZloMbIIT 610K COCTOUT TOJIBKO
U3 YCTAHOBKHU I'A30BOI'0 IOKAPOTYILICHMUS,
6€3 CUCTEMBI OOHAPYKEHHUA JbIMA.

B 4aBTOHOMHBIX YCTAHOBKAX I'd30BOI'O
HOXAPOTYIIEHUS B 19-JI0MOBOM HIKA(DY

B HACTOSIIIIUH MOMEHT HCIIOJIB3YIOTCS T'a- ] =

30Bble OrHerymamue semectsa (I'OTB)

T

P

MR A BT

3M Novec 1230 («Xnagon ®K-5-1-12») u =

«XyagoH 227ea» (FM200).

HUM. 3aI14C OTHETYIIAIIETO BEIIECTBA PACCUUTBIBACTCA IO
OOBEMBI KOHKPETHOTO IIOMEMIECHUS U XPAHUTCH B MOJYIIAIX,
MIPEIHA3HAYCHHBIX I BeITycka TOTB B faHHOE 3amuinae-
MO€E MOMeIEeHUE. Yalne BCETo I CHIDKEHUS (PUHAHCOBBIX
32TPAT MOJY/IN I'A30BOI'O IMOXKAPOTYIICHUA
Pa3MEIIAIOT BHYTPH 3AIIUIIAEMOIO IIOME-
MEHUSL. DTO TAKKE UCKITIOYAET HECAHKITUO-
HHPOBAHHDIN JJOCTYII K HUM.

MonayibHbIEC YCTAHOBKU I'a30BOTO IIO-

JKAPOTYIICHUA, AHAJIOTUYHO PYIUM YCTa-
HOBKAM IIOXKAPOTYUIEHUs, COCTOAT U3
INEKTPOTEXHUYECKOM U TEXHOJIOIUYE-
(b1 CKOM YaCTert.
K TEXHONMOTUYECKONM YaCTU OTHOCSITCS
| | BCE IJIEMEHTEDI UISI XPAHEHUSA U BBIITYCKA
E.. T'OTB, a Taxxe Wi CO3/IaHNSI HOPMATUB-
HOW OT'HETYIIAIEN KOHLEHTPALIUU: MO-
JIy7Ib TA30BOTO MOXKAPOTYIIEHUA C JIEK-
TPUYECKUM WIA MUPOTEXHUYECKUM ITy-
| CKOM, CHCTEMA TPYOOIIPOBOJIOB, HACAIKH-
-] PACTIBUIUTENH.

CeropHsa UCIIONb3yETCA LENbINA PN Ta-
30BBIX OTHETYIIANUX BENIECTB, C PA3HbI-

ABTOHOMHOE WKapHoe pelieHne

OCHOBHas O6IACTb IPUMEHEHUS ABTO-
HOMHBIX CUCTEM — CepBepHble noMeleHus u LHOIbI 110-
aJbI0 MeHbIe 24 KB.M (cornacHo CI15.13130.2009 cep-
BepHbIe noMemeHusa U LJO/Ipl tuiomaabio 24 KB.M U BBIIIE
B 0O043aTEJIbHOM MOPSAAKE 3AlUIIAIOTCA YCTAHOBKAMU
O6BEMHOTO I'a30BOI'0 MOXKAPOTYIIEHMS), OTAEIBHO CTOS-
IUE CEPBEPHBIE IMIKAMBI (BHE ITOMEIIEHUS CEPBEPHOM
nin 1HO/Ja). Kpome TOro, JaHHbIE YCTAHOBKH MOTYT UC-
MOJIB30BATbCA KAK JOIOJTHUTENbHASA 3AIIUTA T€PMETHY-
HbIX MKA(OB B 60ab1mo0M LTO/Ie, 1ake Ipu HAIMYNHU YCTa-
HOBKHU I'a30BOT'O NOXKAPOTYIIEHUS BO BCEM IOMEIEHUH.

OJHAKO I NPHUMEHEHHUS «IIKA(PHBIX> PEMEHNUN HEOO-
XOJUMO BBIIIOTHEHHUE TPEOOBAHUN MO T€PMETUYHOCTU
CEPBEPHOrO MKA(pa (CTENEHb T'€PMETHY-

HOCTH He HKe IP54). DT TpeOOBaHMA BbI-

3BAHBI HEOOXOAUMOCTBIO CO3JAHHSI OOb-

€MHOM OTHEeTyMAler KOHLEeHTpauuu. Ia-

30BO€ MOXKAPOTYHIEHUE — ITO TYLIEHHUE T10

06BEMY, IOITOMY IIPUMEHATDH TAKUE YCTa- e
HOBKM B HET€PMETHYHBIX (NEpP(POpUpO- .
BAHHBIX) MKA(PaX HETOMYCTUMO.

MoAyAbHbIE YCTaHOBKU

MopynpHbIE YCTAHOBKU TAKCKE MPEIHA-
3HAYEHBI /11 OOBEMHOT'O TA30BOI'O MOXKA-
POTYIIEHMA, HO, B OTJIMYHUE OT MKA(PHOTO
pEIlIEeHNs, 3AIIUTA OXBATBIBAET BECh OOb-
eM nomenieHus cepsepuou, I1O1a u T.1L.

Cornacno CI15.13130.2009 mtog MOzyb-
HOHM YCTAHOBKOM NOHHMAETCH YCTAHOBKA
MOXAPOTYIIECHUS, COCTOALIAS M3 OFHOIO
WIN HECKOJIBKUX MOJY/IEH, OObEJUHEHHBIX

‘llﬂ
i

MoaAyAbHas ycTaHOBKa ra3o080ro
NO>KapoTyweHns

MM (PU3UKO-XUMHYECKUMH CBOHCTBAMU.
B 60/MBIIMHCTBE CIY9a€B OT KBATU(PHUKALIUU IPOEKTUPOB-
IIUKA 3aBUCUT, HACKOJIBKO MPABWIBHO BbIOpaH TUIl TOTB
JUIS TYIIEHWS TOrO WJIW MHOrO nomemnienus. Ho kommye-
cTBO 'OTB, HE3aBHCHUMO OT €TI0 TUIIA, PACCYUTBIBAETCS IO
ONPEJENEHHBIM METOAWKAM. A IMAPAMETPBI HACANOK U
TPYOHOIT Pa3BOAKUA BBIYMC/IAIOTCA IIPU ITOMOIIU THIPAB-
JIMYECKOI'O pacyeTa. Bce 3T0 HEOOXOAMMO IS TOTO, YTO-
Obl OOGECIEYUTDH BBIINOJHEHUE JEUCTBYIOIIUX HOPM B
YaCTHU CO34AaHUSA HOPMATHUBHOU OIHETYIIAIIEN KOHIIEH-
TPpALUU 32 OTBEJEHHBIN HOPpMaMU nepruoj Bpemenu. He-
06XOUMO IIOMHUTD, YTO THAPABIUYECKUNA pacyeT ode-
CHIEYNBAET T'APAHTUPOBAHHOE TYIIEHUE OYard BO3ropa-
HUA HA PAaHHENU CTaAuU 6€3 HAHECEHUA
yiiepoa 3ayaeMoMy 060 Py IOBAHUIO.
OCHOBHAs1 (DYHKIHA EKTPOTEXHUYE-
CKOI 9aCTH YCTAHOBKU I'da30BOTO ITOXKAPO-
TYIIEHHUA — CBOEBPEMEHHOE OOHAPYKE-
HHE O4YA4ra BO3TOPAHUA HA PAHHEN CTAUN,
VIIDABJIEHUE TEXHOJOTHMYECKON YaCTBIO
YCTAaHOBKH, OOECTIEYEHHE OINOBEMIEHUA U
OE30MACHOCTU  JIEKYPHOI'O IIEPCOHAIA.
DIIEKTPOTEXHUYECKAST YACTh OOBIYHO CO-
CTOUT U3 NPHUOOPA KOHTPOJIA U YIIPABJIE-
HUA, IOKAPHBIX U3BEIIATENEN (ABTOMATU-
YECKHX M PYYHBIX), CBETOBBIX 1 3BYKOBBIX
ONOBEMIATENEN U IPYTOr'O BCIIOMOTI'ATE Ib-
HOI'O OOOPYAOBAHMSI, HEOOXOANUMOIO IS
HOPMAJIBHOT'O (DYHKIIMOHUPOBAHUSA YCTA-
HOBKM '"A30BOT'O OXKAPOTYIICHLIL
MopynpHBIE YCTAaHOBKHM I'a30BOI'O IIO-
JKAPOTYIICHUS SIBJITIOTCS CAMBIM HaJICK-

ul

OOIIE CUCTEMON OOHAPYKEHHUS NOXKAPa U
TPUBE/ICHUS UX B ICICTBUE, CTOCOOHBIX Ca-
MOCTOSITE/TBHO BBIIOHATh (DYHKIIMIO TTOXKAPOTYIICHHUS U
PasMCIICHHBIX B 3AMMIITIACMOM IMOMCIICHUU WIN PAJAOM C

HBIM CIIOCOOOM 3aIUTHI, TAK KAK yCTa-
HOBKA [I/IST KAKIOT'O ITOMEIIEHHS TTOJTHO-
CTBIO ABTOHOMHA M HE 3aBUCUT OT OOIIEH CUCTEMBI ITO-
JKAPHOU CUTHAIU3ALUN U OT IPYIUX CUCTEM.
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LleHTpaAn30BaHHbIe YCTaHOBKU
(CTaHUVIN NO>KapOTYyLIEeHWS)

LeHTpaM30BaAHHBIE YCTAHOBKH IA30BOT'O ITOKAPOTYIIIE-
HUA TIPEICTABIAIOT COOOM HEKUI TEXHHUKO-DKOHOMU-
YECKHUHU KOMIIPOMHUCC. [Ipr HAIMYMHU HA OOBEKTE OGOJIBIIO-
IO KOJIMYECTBA OMEIIEHUI (TPH U 60JI€€), TOAIEKAIINX
3AMIUTE YCTAHOBKAMH I'da30BOT'O MOKAPOTYLIEHUS, MOKHO
paccMaTpUBaTh BAPHUAHT LEHTPAIM3OBAHHON YCTAHOB-
KU — CTaHIIAM ITOXKAPOTYHIEHMA. BaXKHO, 4TO TaKasA yCTa-
HOBK4 MOXKET MOTYUIUTb TOJBKO OJHO M3 3AMIHIIAEMBIX
MOMEIIEHUI. B oTiinure oT MO/Iy/IbHBIX YCTAHOBOK IIPE/TY-
CMATPHUBAETCS <«TOPAYNI» PE3EPB MOAYJIEU I'A30BOTO MO-
skapotymenus ¢ FOTB, npeaHa3HaYeHHbIN IS [TOBBIIIE-
HHUA HAJEKHOCTH YCTAHOBKHM, BO3MOKHOCTHU AOTYIINBA-
HHUA OXKAPa U 3aMEHBI OCHOBHBIX MOJYJIEH MOCJIE CPa-
6atepiBaHUA. OJHAKO JOTYIMIMBAHUE C UCIOJIb30BAHUEM
«rOpsYero» pe3epsa BO3MOXKHO TOJIBKO 10 TOMY HAIIPAB-
JIEHUIO, TI€ IPOU3OIIIO IIEPBOE BO3TOPAHME.

LleHTpaAn3oBaHHas yCTaHOBKa ra30B0ro NOXKapoTyLUeHNs!

Takass KOHIIEMIMSA MTOCTPOEHUS ILIEHTPAIM30BAHHOM CH-
CTEMBI CYIIECTBYET OIaroiapst TOMY, YTO BCE OTEYECTBEHHBIE
HOPMBI ITOXKAPHOM aBTOMATUKU 1 MOKAPOTYIIEHHSA PACCMa-
TPHUBAIOT CJIy4aii BOSHUKHOBEHUS Hd OOBEKTE TOIBKO OHO-
'O IIOXKAapa (BO3IOPAHME B TOJIIBKO B OJHOM U3 [IOMEILECHU).

BO3MOXHO IOCTPOEHUE LIEHTPAIUZOBAHHOU YCTAHOBKH
ra30BOTI'O MOXKAPOTYIIEHUS, PACCUMTAHHOM HA [[BA IOXKAPA
(BO3ropaHue B JBYX 3AIIMUIAECMbIX IIOMEMIECHUAX), OAHAKO
TAKasl CTAHLIUA MOXKAPOTYIIEHUS NTOTPEOYET 3HAYUTEILHO
OOJIBIIE 3aTPAT KAK HA 3AKYNKY OOOPYHOBAHMA, TAK U HA
MOHTaXHBIE PA60TBL HETOCTATOK 3TOM KOHLIEIIIUU — BEPO-
STHOCTb OIIMOOYHOTO BbINTyCcKa [OTB 1o BTopoMy Hampas-
JIEHHIO B IIOMEIIEHUE, IJI€ TPOCTO MPOU3ONUIO 33IbIMIEHUE
OT EPBOT'O NOXKAP4, HO HE PA3BUBAETCSI BTOPOU Noxap. ITo-
ITOMY YBEJIIMYCHHUE BO3MOKHOCTEH IEHTPATU30BAHHOM
CTAHLIUY IS TYIIEHUS JIBYX NTOXKAPOB HE ITPUOIIIDKAET €€ MO
HaZAC)KHOCTH K OTAC/IBHBIM MOIYJIbHBIM YCTAHOBKAM, IIPE/-
HA3HAYEHHBIM JUIA KK/IOT'O 3aIIUIIAEMOIO TOMEIIEHHS.

PaccMOTPHUM HEKOTOPBIE HIOAHCHI UCIIOIB30BAHUSA HA
OOBEKTE EHTPATU3OBAHHBIX YCTAHOBOK I'd30BOTO MOXKA-
poTymieHusA. 3aKa34HUKy CJIEAYET 3HATh, YTO MPHU BBIOOPE
LEHTPATIU3OBAHHON YCTAHOBKU INOTPEOYETCA BBIIEINUTD
CHENUAIBHOE IOMEIEHUE [T CTAHLIUU TTOKAPOTYIIEHUH,
K KOTOPOMY B COOTBETCTBUH C JIECHUCTBYIOIIUMUA HOPMAMU
NPENBABIAECTCSA PAZ, TPEOOBAHUL:

B [TOMEIIEHYS CTAHITUH JIOJDKHBI OBITh OTEJIEHBI OT
JIPYTHUX OMEMIEHUH ITPOTUBOIOXKAPHBIMHU IEPETOPOJ-
KaMH 1-ro Tina ¥ IEPEKPLITUAMM 3-TO THIIL,

B VX HEJIb3s1 PACIIONATaTh IO/ U Ha/l IOMEIEHUAMU
Kareropui A u b;

B K4K [IPABUJIO, UX CJIEIYET PACIIONATATh B IIOJBAJIE, HA
ITOKOJIBHOM 3TAKE WINU NIEPBOM 3TAKE 3AHUL,

B JOITyCKACTCA PA3MEIICHUE CTAHLIMHU ITOKAPOTYIICHUS
BBINIE 1-TO 3TAKA, IPU 3TOM OABEMHO-TPAHCIIOPTHbIE
YCTPOMCTBA 3[JaHUI U COOPYKEHUMH TO/DKHBI OOECIIE-
YUBATh JJOCTABKY OOOPYIOBAHUS K MECTY YCTAHOBKU U
IIPOBEACHUS SKCIUIYATAIIMOHHBIX Pa0OT;

B BBIXO/I U3 CTAHIUU CJIEAyeT IPEAYCMATPUBATD HAPYXKY,
Ha JIECTHUYHYIO KJIETKY, UMEIOIIYIO BBIXO/] HAPYXY, B
BECTHOIOJb, KOPUJIOP, IPU YOIOBHUU YTO PACCTOSIHUE OT
BBIXO/1a CTAHITNHU /IO JIECTHUYHOM KJIETKU HE ITPEBIIIA-
€T 25 M 1 B 3TOT KOPUJOP HET BLIXOA0B U3 IIOMELICHUL
Kareropuii A u b;

B BBICOTA MTOMEIIEHUS JJOJKHA OBbITh HE MEHEE 2,5 M;

B TEMIIEPATYPA B IIOMEILIECHUH JJOJDKHA COCTABJIATD OT 5
710 35°C, BIAXXKHOCTD BO3/yXa — He 60iee 80% nipu 25°C;

B OCBEIIEHHOCTB JI0JDKHA 6bITh HEe MeHee 100 JIK Tpu
JIIOMHUHECIIEHTHBIX JIAMIIAX WIW HE MEHeEE 75 JIK IIpU
JIAMITaX HAKAJTUBAHUS,

B [IOMEIICHUA CTAHLMI ITOXKAPOTYIIECHUS JJO/DKHBI ObITh
060OPYIOBAHBI TPUTOYHO-BBITSDKHOM BEHTUJIAIMEH C
HE MEHEE YEM /IBYXKPATHBIM BO3/[yXOOOMEHOM, 4
TAKKE TEIE(POHHON CBA3BIO C IIOMEIICHUEM JICKYPHO-
I'O IEPCOHAIA, HECYIIIUM KPYIVIOCYTOYHOE JEKYyPCTBO.

Take HEOOXOANUMO YYHUTBIBATh, YTO MOI'YT BO3HUKHYTD

ONPEJENEHHBIE CIOXKHOCTH IIPU MOHTAXE, CBA3aHHBIC C
IIPOKJIAJIKON TPYOHOM PA3BOJKU OT CTAHIIMHU MOXAPOTY-
IIEHST KO BCEM 3AITUINAEMbIM [TOMEIICHUSIM.

IIpu cpabaTbIBAHUHU YCTAHOBKHU Noa4a 'OTB B Hy>kHOM

HAIIPABJIEHUHN OCYILIECTB/IAETCA C [IOMOLIBIO PACIIPEAEIH-
TEJIbHBIX YCTPOMCTB, YCTAHABINBAEMBIX B CTAHIINHU I1OXA-

POTYIIEHHSL.

B 3aK/I109€HUE XOTETOCh OBl OTMETUTD, YTO HAUBBICIIYIO
CTENEHDb 3AIUTHl OOECIEYNBAIOT MOJY/IbHBIE YCTAHOBKU
ra30BOT'O MOXKAPOTYIIEHUA. B Cilydae ¢ LIEHTPATU30BAH-
HBIMH YCTAHOBKAMH — CTAHIIUAMH MOXKAPOTYIIEHUS — JJO-
CTUTAETC MAKCUMaJIbHASI 3KOHOMMYECKAA 3(PPEKTUB-
HOCTb DU CHIDKEHUM IOKa3aTesned 6e3onacHocTu. Mc-
MOJIb3ys. ABTOHOMHOE ITOXKAPOTYIIEHUE /IS MIKA(OB, BB
MOJIy4d€TE MOOWIBHYIO YCTAHOBKY IMOXAPOTYIIEHUs, HE
NPUBA3AHHYIO K KOHKPETHOMY IIOMEIIEHHIO.

VY KaXIOrO M3 PACCMOTPEHHBIX BAPUAHTOB €CTh CBOU
NPEUMYIIECTBA U HEJOCTATKH — €QWUHOIO DEMICHUA JIA
BCEX OOBEKTOB HET. BBIOOP TEXHUYECKH U 9KOHOMHYECKU
OMNPABJAHHBIX PENICHUNA BCETAA 3aBUCUT OT LIEJIOTO DSz
(paKTOPOB U YCIIOBUH KOHKPETHOMU 33724, I103TOMYy 3aKa3-
YUKy KPaHE BAKHO C(POPMUPOBATh KOHLIENIIHIO 3AITATHI
oyayiero 11O/Ja COBMECTHO CO CHELMATTMCTAMM IO OXKAP-
HOM 6€30IACHOCTH EI1I€ Ha CTAIUH IPOEKTUPOBAHMA, OIIPe-
JIETUB 11 Ce0s1 MPUOPHUTETB: SKOHOMMUYECKH BBITOIHASA
YCTAHOBKA JTMOO MAKCUMAJIbHAA CTENEHD 3AIIUTEL
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Cepusa KX-TG85xxRU npecTasiie-
Ha MozenrasMu KX-TG8551RU, KX-
TG8552RU ¢ gBymsa Tpyokamu, KX-
TG8561RU ¢ aBTOOTBETYHUKOM U KX-
TG8562RU € aBTOOTBETYHUKOM U JIBY-
MsI TDYOKaMHU B KOMIUIEKTE. TesnepOHbl
cHab6xkeHbl 1,8-mrorimoBbiM  TFT-
JUCIIIEEM, UMEIOT IOJICBETKY JUC-
Iiest U KJIaBUATYPHl, OOECIEUYNBA-
I0T HNOLAEPXKKY KUPWUIULBL U 32-
TOHAJIbHOH NOJU(POHUHU, A TAKKE
IPHUEM/OTIPABKY SMS-COOOIIEHUN.
BazoBas CTaHIIUA Y MOZIEJIEH C ABTO-
orBeTyukoM KX-TG8561RU u KX-
TG8562RU oOCHaleHa ITaHEIbIO
YIPAaBIE€HUA C HHAUKATOPOM COOO-
IIEHUH.

Bce mogenu pgaHnHOIM ceEpUU OCHA-
LIEHBl YCOBEPUICHCTBOBAHHBIM TIO-
JIOCOBBIM OIIPENETIUTEIEM HOMEDPA U
Caller ID. Ecnmu aGOHEHT yXe ObLI
BHECEH B TEIE(MOHHYIO KHUTY, aIlla-
paT HE TONBKO OMIPENEIUT HOMED,
HO U NPOU3HECET €ro UMs Ha PyC-
CKOM f13bIKE. CaM Tee(OHHBIN CIIpa-
BOYHHK pacCYuTaH Ha 350 3anuceu
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U CIIOCOOEH COXPAHATH 10 TPEX HO-
MEPOB Ha OJHO UMs. KOHTAKTBI MOX-
HO OOBEJTUHUTD B IPYHIIBI U YCTAHO-
BUTbD /IS HUX NEPCOHAIBHYIO MEJIO-
JTUIO 3BOHKA.

B Mmopensix ¢ AByMsi TpyOKaMH B
KomIuiektre KX-TG8552RU u KX-

DECT-TenedOHblI c sxkopeskimom

TG8562RU  MOXHO IIOJIb30BATHCS
dyHKIUMEN Intercom (CBSA3b MEXKAY
TPYOKaMH) WIN KOH(PEPEHII-CBA3BIO
C OJTHUM BHEITHUM U IBYMs BHYTPEH-
HUMH a00HeHTamu. TenedoHBl ce-
pun KX-TG85xxRU MO3BOIAIOT 3a-
PETUCTPUPOBATE AO MIECTH JOMOJ-
HUTeNbHBIX DECT-TpyOOK HA OZHOM
6a30BOM OJIOKE.

CTraHAapTHBIE BO3MOXKHOCTU TEJIE-
(POHOB JOMOIHEHBI (PYHKIIUAMU «Pa-
JUOHAHW>, OyJUIBHHUKA C IIOBTOPOM
CUTHAJIA U PE3EPBHOIO IUTAHUA. B
HOYHOM DEXHME 3BYKOBOU CHTHAI
MPO3BYYUT TOJIBKO IPH BBI3OBE C 3a-
paHee BBIOPAHHBIX HOMEPOB. «DKOPE-
SKUM» TTO3BOJISICT CHU3UTDH MOITHOCTD
paguocurHana 6a30BOro 0OJIOKa 1O
90%, xorja TpyoKa HaXOJUTCS PAJOM,
U Ha 99,9%, Korja TpyoKa yCTaHOBIIE-
Ha Ha 6230BOM GJIOKE.

Mopenu cepun KX-TG85xxRU mo-
I'yT padoTarh 7O 12 4acoB B peXuMe
pas3rosopa u 0 250 4aCcOB B pEKUME
OXKHUTAHIISL

Panasonic: +7 (499) 270-1635

BbICOI(OI'IpOl/IBBOAl/ITEI\bHOE yCTDOVICTBO
6anaHCPOBKU HarpysKku

LoadMaster 5300 obpabaTbiBaeT
Ha 10% 6onblle 3aNPOCOB B CEKYHAY,
yeMm npeabaywas mogens LoadMaster
5500. MponyckHass cnoCOOHOCTb
HOBOW MOJEeNn Bo3pocna Ha 45% —
0o 8,8 Mout/c, a KonM4ecTBo O4HO-
BPEMEHHbIX MOAKTOYEHW Ha YDOBHE
Layer 4/Layer 7 yBenu4nnoch BABOE.
LoadMaster 5300 ctaHgapTHO
KOMMIEKTyeTCAa ABYyMA MCTOYHNKaAMN
nuTaHna (3anacHom MOXHO 3aaen-
CTBOBaTb O€3 OTKII0YEeHUs npubopa) u
3aHMMaeT MeHblle MecTa, yMellaschb
B cTOonke ¢popmata 1U. YCTponcTBO

LM 5300 akonornyHo 1 notpebnsaet
3HAYUTENBHO MEHbLLIE SHEPTUK, HEM
LM 5500.

na 6anaHCUpPOBKM HArpPy3Kn Ha
CEPBEPbLI U MEPEKTIOYEHNA MOTOKOB
koHTeHTa B LM 5300 npumeHaeTca
yCKOpEeHune Ha ypoBHe SSL, OCHOBaH-
HOoe Ha TexHonornu ASIC. DyHKUMN
YCKOPEHNA paboThl NPUNOXEHUN, B
4aCTHOCTU K3LWMPOBAHME 1 CXaTne
OaHHbIX, COKpaLlaloT 3a0epXKn B
CETAX U ONTUMUIUPYIOT MPON3BO-
ONTENbHOCTb NMPY MCNONB30BaHUN
CYLLECTBYIOLMX KaHanoB ISP. Pexum

«FOPSAYero» PeE3ePBMPOBAHMS C BO3-
MOXHOCTbIO Mepexona Ha Opyrom
pecypc npu cboe obecneymBaeT
FOTOBHOCTb CEPBEPOB NPUIIOXEHUIA
Ha ypoBHe 99,99% n ncknwyaer
CUTyauUmIo, Korga oTkas ycTpomncTaa
6anaHcMpoBKK Harpy3ku NPUBOANT

K 0TKagy BCen CUCTEMbI. DPYHKLMA
ONArHOCTVKM CEPBEPOB U MPUIOXe-
HLt B Mmogenn 5300 npepocTaBnaeT
nofnb3oBatensm Hanbonee OOCTYMNHbIE
pecypchl. Cuctema npeaoTspatle-
H1A BTOpXeHW (IPS) MuHnMnamnpyet
YrPO3bl HA YPOBHE MPUNOXEHNA OaXe
npn o6paboTke Tpadumka, 3awndpo-
BaHHOro Ha ypoBHe SSL.

Mo cpaBHeHuto ¢ LM 5500 B mogenu
5300 ynyyueHsl paboTta ¢ cucTteMamm
Microsoft Lync n Microsoft Exchange u
B3aMMOLENCTBVE C MOIb30BATENEM.

KEMP Technologies:
+ 353 (61) 260117
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MHorodpyHKUMOHaAbHbIN poyTep

DigitalHeart npegHa3HA4YEH I OPTAHU3ALIMH 3PTOHO-
MHYHOTO 6ECIPOBOIHOTO IOMaIHETO UT-pocTpaHCcTBa
C Pa3IMYHBIMU CEPBUCAMH U JOCTYIOM K YCTPOMCTBAM U
PUWIOKEHUSIM.

OcHoga Digital Heart — BLICOKOITPOU3BOAUTEIBHBIN IIPO-
LIECCOp € yacToTon 750 MIT, noagepKUBAIOIUI PaboTy C
OONMBIIMMH OOBEMAMU [JJAHHBIX, BKIIOYAs BUICOTPAPUK
HD-kauecTtBa. Poyrep obecnednBaeT NOAKIIOUYEHUE IO
xDSL- u Ethernet-ceTsiM, a4 TAKKE PE3EPBUPOBAHUE KAHAIA
32 cUeT NOANEPKKU padoThl 3G/4G-MoneMoB. Digital Heart
00MaJaeT BCTPOEHHOM TOUKOU foctyna Wi-Fi802.11b/g/n
C BO3MOJHOCTBIO Ilepefadmn Bujeo no Wi-Fi, yeTelpbma
nHrepdericamu LAN u asymsa USB 2.0 11 NOAKITIOYEHUSA
nepUEPUNHBIX YCTPOMUCTB. KOHIIENIusa yCTpOMCTBa MO-
3BOJIIET OPraHU30BATh HA €ro 6a3¢ JOCTyIl B IHTEPHET C
JIIOOBIX MOIB30BATENBCKUX YCTPOUCTB, IIOJIYyYEHHUE CEPBU-
coB [P-TenedoHny, NIPOBOJHOTO U 6eCIPOBOJHOIO IPTV,
CO3/[1aTh MEAUATEKY U CUCTEMY JJOMAITHEN 6€30IACHOCTHU C

HOJAKIIOYEHHEM JATYHUKOB U KaMepP, B TOM YHCJIE OECTIPO-
BOJHBIX. POyTep NpefoCTaBisAeT yoaleHHBbIIN JOCTYI K MT-
MHQPACTPYKTYPE U CEPBUCAM, BKIIOYAA JOCTYII K CUCTE-
MaM 6€30MMACHOCTH WJIH K JJOMAIITHHUM CEPBEPAM.
YCTpOICTBO JOCTYIHO I TECTUPOBAHMS OIIEPATOPAMU
cBa3u. B cenTaope 2012 I INIaHUPYETCA BBITYCK BEPCUU C
BO3MOKHOCTBIO ITOJK/IIOYEHMSA 110 OIITUYECKUM CETSAM.
QTECH: +7 (495) 797-3311

Cuctema
aneKkTponuTaHusa 1U

Minipack 1.6kW 48V (CTOM0201.DS3) — cucrema 3/1eKT-
pONUTAaHNA MOCTOSIHHOIO TOKA BBIXOJHONH MOIIHOCTBIO
1600 BT. YCTPOIICTBO UMEET /1B BBIIPSIMUTEIBHBIX MOJIY-
s Minipack Rectifier 48 V DC 800 W (800 Br, 48 B) ¢ anek-
TPOHHOM 3aIIUTOM U BO3MOXHOCTBIO «I'OPSAYEI» 3AMEHBI,
a TAKKE COBPEMEHHBIA MOIY/Ib KOHTPOJI U YIPABICHUSA
cepun COMPACK, 06€CIIEUnBAIONIUI YIIPABICHUE YEPE3
BEO-CcepBEP U NOAAEPKKY SNMP.

CucreMa BBIIIOJIHEHA B BU/IE 3aKOHUYEHHOI'O METAJIIN-
yeckoro 19" paka. TaGapurst (I x B x ') — He 6onee (446 +
aganrep) x 44,45 x 250 mM. Bec — 4,8 KI' C y4€TOM BBI-
IPAMUTENEN. B COCTaB CUCTEMBI BXOJAT IIECTh HATPY-
304YHBIX ABTOMATUYECKUX MPEAOXPAHUTENIEH, 1BA OATA-
PEVHBIX KOHTAKTOP4, 3amuTa AKB OT IITyOOKOTO pas3psi-
Ja (LVD), TeMnepaTypHBIN JATYUK U KA6€Ib CUMMETPHUU
Oarapeu.

BxXonaHbIE XaPAKTEPHUCTUKU: MOAKIIOYEHUE OJHOU WA
Tpex (a3, pabounri JUAMA30H NEPEMEHHOIO HAIPSDKEHUSA
85—300 B ¢ wactoroit 45—66 I11, Pa6oumnii AMana3oH Tem-
neparyp — ot —40 5o +75°C.

dlozurus» (T'KJIIM): +7 (495) 979-9901

BI/IDTVB/\beIVI cepsep
MHOrotTo4e4Hon KoHpepeHuUnn

UVC Multipoint — MCU B Buae o6pasa BUpTyanbHOM
MalvHbl. OH MONHOCTBIO OCHOBAH Ha cTaHaapTax, Nof-
nepxmnBaeT npotokonsl SIP 1 H.323, Te. npeaHasHayeH
0719 CBA3bIBAHNSA B MHOFOTOHYEYHYIO KOHPEPEHLIMIO NMI0ObBIX
CTaHAAPTHbLIX YCTPOWCTB BUAEOKOHDEPEHLCBA3N IOObIX
npov3BOAMUTENEN, B TOM Yncne copTdoHoB and Windows,
Mac OS n MobunbHbIX ycTporcTs iPad, iPhone 1 Android.

MakcrmManbHoe paspellerre NoaaepX1MBaeMon BUAEO-
ceasu — 720 p.

UVC Multipoint nOCTPOEH N0 NPUHLMMY «IMOKNIA
nopT», T.€. OAMH NOPT PelleHns ob6ecneymBaeT y4actme
B KOHMEPEHLMM OOHOMO y4aCTHMKA MPY Pa3peLleHnn
720 p, NnOO ABYX y4aCTHUKOB Npu paspewlernnn 480 p,
B0 YeTbipex y4acTHNKOB Npu 360 p. MUHUMAaNbHbI
Lwar nokymnku — OAMH NOPT.

MakcrmMansHoe KONM4YeCTBO MOPTOB 3aBUCUT OT BhIHMC-
JNIUTENbHOW MOLLHOCTV CEPBEPA, XOCTUPYIOLLErO BUPTY-
anbHYIO MallKnHy, Ha koTopol yctaHosaeH UVC Multipoint.
OanH nopt 720 p TpebyeT pecypCcoB OAHOrO sapa Npo-
ueccopa v 2 bant oneparnBHOM NamaTy.

Ha naHHbIM MOMEHT rapaHTupyetcs pabota UVC
Multipoint emkocTbto 30 nopTtoB (T.e. 40 30 y4acTHUKOB
npun 720 p nan 0o 120 yqacTHUKoB npu 360 p).

PelueHune Takxke obecnedmBaeT: 12 packnagok, Ao
16 y4aCTHMKOB Ha aKpaHe, ABa NOToKa Ha KOHpepeH-
LUMIO (AN YHACTHMKOB C XOPOLVMW U C MAOXUMU |P-
KaHanammu), NOAAEPXKY BTOPOro noToka BUAEO (A4
npeseHTaLmii 1 T.n.).

JoctynHa 6ecnnartHada TpraibHaa BepCus NPOAyKTa.

CompTek: (495) 745-2525
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Paguocrannus Vertex Standard VXD-720 06€CII€YUBAET YETKOE 3BY-

VXD-720 cnoco6Ha (PYHKIIUOHH-

poBaTh U B IU(PPOBOM, U B aHA-
JIOTOBOM PpPEXHUME, NPUYEM HA
padoTy B IU(PPOBOM PEXUME
MO’KHO NEPEBOJUTD KAK BCIO CHU-
CTEMY OJHOBPEMEHHO, TAK U IO
OHOMN pPAaJUOCTAHLIUU HIU II0
OJIHOMY KaHaJy. [TofaepKUBAIOT-
CSl PA3JIMYHBIE PEXUMBI CKAHU-
pPOBaHUS: CABOCHHBIK — Dual
Mode Scan (B aHaJIOTOBOM
U IUPPOBOM PEXUME);
CMELIAHHBINA C IIPUOPH-
TeTom — Mixed Mode
Priority Scan (TOJIbBKO B
HU(PPOBOM PEXKUME).

B pagnocrannuun pea-
JIM30BAHBl TEXHOJIOT'US
TDMA u 1nudppoBoH BO-
Koxep AMBE+2.

bnarogaps ucnoab3o-
BAHHUIO IU(PPOBBIX TEX-
HOJIOTUI  YCTPOMUCTBO

YaHUE pPEYH, HU3KUU YPOBEHb IIO-
MEX, VBEJIUYCHHYIO [AJIBbHOCTD
Jercrteusa. Kpome Toro, oHO CIo-
COOGHO paboTaTh OT OaTapen Ha
40% JOJIBIIIE, YEM AHAJIOTOBBIE Pa-
JTUOCTAHIUU.

Pagunocrtanuua VXD-720 B
nU@MPOBOM pexxUMe Obecneuun-
Ba€T OOMEH TEKCTOBBIMU COOO6-

MEHUAMU (KAK CTAHJAPTHBIMU,

3apaHEE 3aNpOrpaMMHUPOBAH-

HBIMH, TAK MU IPOU3BOJbHBI-
MH), 4 TAKXKE 6a30BbIE (PYHK-
ouu MU@pPOoBAHUA. BO3MOX-
H4 rOJI0COBASI AKTHUBAIUS I1€-
penadn.

VXD-720 1nogmepXuBaeT
pa6oty 512 kaHWIOB, LUPPO-
BO€ KOJMPOBAHUE/IEKOIUPO-
BaHHUE (OIIOBEIIEHUE O BBI3O-
BE, YACTHBIN BBI3OB, 9KCTPEH-
HBII BBI30B, BBIOOPOYHOE
OTKJIIOUYEHUE PAAUOCTAHIINLI,

MPOBEPKY PAAUOCTAHIIUI U YIATIEH-
HBII MOHUTOPHHTI), AaHAJIOI'OBOE KO-
JUPOBAHUE /IEKOJAUPOBAHUE I10 IIPO-
TOKOJly MDC-1200 (onosemeHue o
BBI3OBE, 9KCTPEHHBIIN BBI3OB U U/IEH-
TUPUKALMSI A00HEHTA), 4 TAKKE HUC-
MOJB30BAHUE B AHAJIOTOBOM DPEXKH-
M€ CUrHanusanuu 2-Tone (orose-
IEHNE O BBI30BE, F'OJIOCOBOE OIIOBE-
IIEHUE O BBI3OBE U CEJIEKTUBHBIA
BBI3OB).

YCTpOHCTBO  CEPTUPUIIMPOBAHO
Ha COOTBETCTBUE MEXKIYHAPOJHOMY
CTAHZAPTY MbUIE- W BIATO3AIUIIEH-
HocTH IP57. OHO UMEET MIECTh NPO-
rpaMMHUDPyEMBIX Kiaasum, 40-pas-
pANHBIN  GYKBEHHO-YHCJIOBOM [JIHU-
CIICH, HACTPAMBACMYIO TPEXIIBET-
HYIO CBETO/IMOAHYIO CHCTEMY OIIO-
BEIICHUSI O BBI30BAX U CIIHCOK
KOHTAaKTOB Ha 1000 3anucer.

JoIycKaeTcst KIOHUPOBAHUE PaHO-
CTAHITUI.

Motorola: +7 (495) 785-0168

CepBepbl c asToMaTV3MpoBaHHLIM OBCAY>KMBaHVEM

HP ProLiant DL360e Gen8 ocHalleH
nByma npoueccopamu Intel Xeon ES
cepun 2400 n nogaepxmneaeT oo 12
moaynen namatyu DDR3 (makcumans-
HbIh 0ObemM namaty — 384 M6anT). B
CepBepe peann3oBaHbl TEXHONOMUN
HP Smart Storage, HP Smart Memory
n HP Smart Socket.

TexHonorusa HP Smart Memory
NO3BONSAET ONEePaTUBHOM NaMATh
paboTatb Ha 60Nee BLICOKOW 4acToTe
1N NOTPEONATE MEHbLLIE SHEPTUN MO
CPaBHEHWIO C KOHKYPEHTHBIMU aHano-
ramu. Takme 0COBEHHOCTU KOHCTPYK-
LKW, KaKk HOBbIE canasdku ON1s XeCTKUX
ancko HP Smart Drive, HanpaBnsao-
e ong ycTaHoBKkM npoueccopa HP
Smart Socket 1 ynyylweHHbIn MexaHn-
4eCKU AN3amnH, 3Ha4YNTENbHO YNpo-
LwaT 00CnyxrBaHe CEPBEPOB.

MNpn dopMrpoBaHUmn KOHOUrypaumm
HP ProLiant DL360e Gen8 MOXHO BblI-
Opartb 40 BOCbMU 2,5-A10MMOBbIX XECT-
KX ONCKOB MK YeTbipex 3,5-10MMOBbIX
XECTKMX AMCKoB SAS, SATA, SSD.

CepBepbl KOMMIEKTYIOTCA BbICOKO-
9DDEKTNBHBEIMY B1IOKaMU NUTAHUS
HP Platinum Plus, KOTopble MOIyT B3an-
MOLENCTBOBATL C MOAY/IEM pacrnpese-
nenusa nutanus HP Intelligent PDU
07151 OTCNEexnBaHma sHepronoTpebne-
HWA CEPBEPOB B PeallbHOM BPEMEHM

NEHVA 0,0 ONOBELLEHNN O HEOBX0AU-
MOCTW 0BCNYXNBAHWA U yOaNEeHHON
nogaepxku. HP iLO Management
Engine BkntoyaeT B ceba moaynb HP
iLO (Integrated Lights-Out), TexHO-
noruo passepteiBaHud HP Intelligent
Provisioning (passutne TexHONOrm

1 aBTOMATUYECKOro onpeneneHusa cxe-
Mbl MOAKMOYEHUS K CETU NUTAHNS.

B komnnekraumio cepeepos
HP ProlLiant Gen8 Bxoaut HP iLO
Management Engine — Ha6op BCTpO-
EHHbBIX QYHKUMIA ynpaBneHus, noa-
OEPXNBAIOLINX BECH XUBHEHHbIN LMK
cepBepa, 0T NepBOHaYalbHOro pas-
BEPTLIBAHWA 1 PEFYAAPHOIO ynpas-

Smart Start), mexaHusm ynpasne-
Hus 6e3 NporpaMMHbIX areHTos HP
Agentless Management, cucrtemy
MOHUTOPMHIa coctosHus HP Active
Health n BCTPOEHHbIE TEXHOIOM N
yoaneHHom noanepxkm HP Insight
Remote Support.

HP: + 7 (495) 797-3500
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EMEJIbSHHUKOB
B ctTapyuHHOM
ropopge
Oo6nomoee
>>>> Ha JlocTOeBcKOM
CTOPOHE XWBET Mallb-
ynwka (© Ceprent «Hmx»
Yurpakos) MNetbka. Ewie y
Hero ecTb 6paTnK AHOPIO-
La n cecTpeHka TarbaHa.
MeTbka B TPETLEM Kacce yunTcs, AHapiowa — B
nepsoM, a TaTbsiHa — Gosiblias, yXxe B BOCbMOM.
XuBYT OHY C MamoMm, a Ha cocenHen ynmue Xu-
geT nobumasi 6abylika, Ennsasera HvukonaesHa,
nanuHa mama, KoTopasi BO BHyKax Aywiv He HaeT
W HEBECTKY O4YeHb J1lobuT. Nany oHn AaBHO HE BU-
penu. MeTbka c AHApPIOLLE AYyMAIOT, H4TO nana rae-
TO maneko AeHbrM Ha WX X13Hb 3apabarbiBaeT, a
B3pOC/ION TaTbsiHE Mama cKa3asia, HTo nana oT HuX
ywen. Hascerga.

Yuwien nana v nomoraTb AeTAM nepectas, Co-
BceM. U roe oH, H1u Mama, H1 6abyuika He 3HaloT.
Mame NocoBETOBa/IM B Cy[, 3as9B/IEHME HAaNnUcaTb.

TyT KaK Henb3s BOBPEMS W pasbAcCHeHue W3
PockoMHaasopa npo $GoTo AO0/MKHWKOB NPULLNO,
MON, pasBeLuMBainTe, rae XoTuTe, 3aKoH No3Bo-
nsieT. Hy, npucTasbl 1 Noctapanvcb. A 4To — CO-
BPEMEHHO O4eHb. /1 eAUHCTBEHHas B O6nomose
KOMMaHUS, 3aHUMaloLLAACS Hapy>XHOW peksiamoi,
OXOTHO HaBCTPeYy nNpucTasam nowuia v njakar o
PO3bICKE AOIKHMKA pasMecTuna.

MepBbIMM O NepeMeHax B cembe lleTbke Co-
o6 OOHOKNAcCHUKN. «Ara, lMeTbka, Tenepb
4CHO, novemMy y Teds 6pioku BCeraa npoTepTbie 1
KpoCcCOBKY cTapble. OT BaC nanka-To AaBHO yllen
n geHer BaMm He nnatuT!». HOBOCTb pasHecnack
Mo LKosie BbLICTPO, HENOCPEACTBEHHbIE MEPBO-
KNACCHUKU MpUAyManv peyqesky Ais AHAPIOWN 1
cKkaHgMpoBanu ee Ha nepemerax. Myapele BOCb-
MUKIACCHVKM TaTbsiHe He rosopwiu Hudero. Ho
CMOTpEN NCKOCA, H3KO FOJI0BY HAK/OHS, LLUYLY-
KasIMCh M FPOMKO X1xukanu. KoHe4YHo, HecHacTHbIe
Yepes3abopHOry3aanpuLLIEHCK1e OblN HE efuH-
CTBEHHbIMW YYEHUKaMM LLIKOJIbl, B CEMbe KOTOPbIX
He 6blf10 Nanbl 1 KOTOPbIM HE MAaTUIN aIMMEHTHI.
Ho yHvkanbHOCTb hamMunnu O6/10MOBE 1 OTPOM-
Hoe OoTO Nanbl caesnanv ceoe Aeso.

Bce nmMeHa, damunmm, HasBaHve ropoaa usme-
HEHbI.

...CTponHbIE pPAAbl niodbutenen NO3HaKOMUTb
06LLECTBEHHOCTb C 4aCTHOW XU3HbIO HE CaMbIX
6naronoyyHbIX POCCUIACKUX CEMEN APYXHO no-

MOSHSIOT CyOe6HbIe NPUCTaBbI. (')I

KOMMEHTUPOBATb

bAor, elle pa3 bor!

Anekceit MULLYLLIVH

Nnnio3usa o6wecTBeHHOro

TeneengeHusa

>>>> CObIICS MOV MPOrHO3 0 MepcoHanmax CoBeTa no
006LL1eCTBEHHOMY TENIEBUAEHUIO.

L

M 4T0 e TyT HeraTnBHOro? Passe TJ10X0, YTO TeaTpasibHbIe
AEATENN, KHOPEXMCCepbl 1 TeneseayLuMe BOMYT B COCTaR
opraHa yrnpasJieH/si HOBOro TeniekaHana? Pasymeetcs, sto
X0poLLo. MNepe4ncneHHble nnLa, a Takke UHbIE YneHbl Co-
BETa MO OBGLLECTBEHHOMY TENIEBUAEHUIO B NnoaaBnsioLLEemM
GOMBLUMHCTBE — IOAY 3aCTYKEHHBIE U yBaXXaeMmble.

L

——

510 opyrom. MpeacTasnsioT v st nvua pasHoo6pasne MHEHUIA, BCKOJTbIXH
Luee Halle 06LLIEeCTBO 3a NoCNeaHWA ron? OTpaxaet i nx OGLLI,eC‘I',BeHHaFI no:Z o
L1A CKOJIbKO-HUOYAL 3HauYMMyio yacTe KOHTPACTHOIO crnekTpa HaCTpoeHm;-
MPUCYTCTBYIOLLIMX CeroaHsi B Poccun? Pasee He aToro cneayet 0XunaaTb OT Tene-,
kaHasia ¢ rpOMK1M Ha3eaHueM «OBLLECTBEHHOE TeneBmaeHne Poccum»?

Kak npencrasnsercs, 06bsBAEHHbIN nepeyeHb ABIseTcs J'IOFMHHbIM.M OLlHO-
POAHBIM 06AMYLEM TOM MOAENU YNpaBReHus KaHasiom, KoTopas 3ano>Keﬂ
Ykase lNpesungeHTa 06 yupexaeHun OTP. To ecTs rno cytun npesm,ueHTCKonHnjo?

Aenn. OT poccuiickoro obLLecTBa BO BCeli ero Pa3HOMaCTHOCTM 1 KOHTpacTe B
NepeyHe NepCcoHanui, Ha Mol B3NS, OCTaIUCh «POXKKM 43 HOXKU». A 3T0 Ke
BJIEYET 3a coOO0I BOMPOCHI MHOFO CBOICTRA: OoTpaxaeT 11 peanua 'ema :
31OeHTOM P® nonutrka nocTpoeHus kaHana «O6LLecTBeHHOE Teﬁesmﬂﬂgsv?e;
Poccumn» Beto wimpoty mHeHui, NPUCYTCTBYIOLLMX B COBPEMEHHOM 06LLECTBE?
Mo Mer/Iy r1yGOKOMY YBEXaeHMIo — He oTpaxaeT. Ho aTo y>Xe BOnpoc asns .
ASILHOW ANCKYCCUM 11 COBEPLUEHHO MHOMO hpopMaTa 06CyKaeHMs! (')OT-

KOMMEHTUPOBATb

o Anekcanapa KPbIJIOBA

: C xano0 — Ha KOHCTPYKTUBHbIE

npeapnoXxeHud

>>>> HaumoHasbHbIN MOYTOBLIA OMEPATop, KOTOpPbIN

+ C Hauana 2012 . HaxoaMTCS MO, NEPEKPECTHLIM OrHEM

KPUTMKM, KaK CO CTOPOHbI PYKOBOZCTBA OTPAC/IN, TaK 1 CO

CTOPOHbI MOJIOLOW 1 aKTUBHOM HacTV KIIMEHTOB, Mpuay-

Ll Mal, KaK C Nosib30i BLIATY M3 CNIOXKMBLLEVICS CUTyauum.

Ha pHax OH npuriacui Bcex nonb3oBaTenemn, He-

_#% paBHOAYLUHBIX K KAHECTBY €r0 YCIT, B « Kny6 KnMeHToB

MouTbl POccumn» — NPOEKT, 3aAYMaHHbI KaK MnioLlaz-

Ka Onsi OTKPLITOro guasnora ¢ KaneHtamu co Bcel ctpaHbl. C ero NoMoLLbIO

NPEAnpUATME PACCUUTLIBAET HA MOJTY4EHNE HE TOJBKO OLLeHKN [esATeNn5HOCTN

CBOMX MHOIOYMCIIEHHbIX GUIMANoB, NOYTaMTOB 1 OTOENEeHN CBA3U B PasHbIX

pervoHax Poccuu, HO 1 naen no ee COBEPLUEHCTBOBAHMIO B LIEJSIOM 1 MO YJTy4-
LLIEHMIO Ka4eCcTBa KJIMEHTCKOro cepBnca B YaCTHOCTN.

OpnHaKo 3asB/eHHbI MOPSAA0K CO3AaHNA «MOYTOBOro» Kny6a Bbl3blBaET HE-
CKOJIbKO BOMPOCOB. MepBbIi — 0 LeIeBO ayanTopun NpoekTa.

BoMpoc BTOPOM: Kak BOCAPUMYT MOMOAbIE U aKTUBHbIE KJIMEHTbI Npeasio-
XeHue opraHn3aTopoB kinyba — ckadvartb C caiTa npeanpusaTusa crneuvasibHyo
aHKETY, 3arnoJiHATL €€ 1 OTNPaBUTb Ha 3NIEKTPOHHDBIV aapec ilove@russianpost.ru?
Jlnsa aBTOpa 3TMX CTPOK BOMPOC PUTOPUHECKIIA.

C/IOBOM, Maest HaNaauTL 0BPaTHYIO CBA3b C MOJNb30BATENAMY, NPUBNIEHDL nx
K CO30aHMI0 HOBbIX MPOAYKTOB U1 YCNIYN, K ONTMMU3aLmnn NPOV3BOACTBEHHbIX
npoLeccos, 6e3ycnoBHo, xopowas. Ho paspaboTaHHbIi Ha NPEANPUATAN Me-
XaHV3M €€ peannaaLmy HyX/JaeTcs, MArko roBopsi, B OTIafkKe. O
KOMMEHTMPOBAaTb h
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