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Beinyck 08-06

ABTOMATHU3UPOBAHHASA CUCTEMA OIIEPATHUBHO-
JAUCIHETYEPCKOI'O YIIPABJIEHUSA 'OPHOTPAHCIIOPTHBIM
KOMIIVIEKCOM «APTbBILI»

Hacmoswas cmamvsi  npodondxcaem — ceputo  nyomukayuu,  HOCEAUWEHHLIX — CO30AHUIO
UHMe2pUPOBAHHOU ABMOMAMU3UPOBAHHOU CUCEMbI ONEPAMUBHO-OUCNEMYEPCKO20 YNPABIEeHUSA
ecoprnomparcnopmuvim komniekcom (ACOLAY I'TK) «Upmoviury, nep8oHauanvHo c030a8a8uielics
07151 Y20nbHO20 paspesa «Bocmounwiily (Oxubacmysckuil pation, Pecnyonuxa Kaszaxcman). B neii
PACKPbIBAIOMCSI  OCHOGHblE — NPUHYUNbL U OCODEHHOCMU — CO30aHUSL  COBPEMEHHbIX
A8MOMAMUSUPOBAHHBIX CUCTNEM YNPAGIEHUsl Ol OMKPLIMbIX PA3Pe308 U ONUCAHbL OCHOBHbIE
nooxXo0vl K peanusayuu  ONepamuHo-OUCNemyepCcKo20  YAPAGIeHUs.  NPOMbIULTIEHHbIM
HCENEe3HOOOPOINCHLIM U ABMOMOOUTILHLIM — MPAHCNOPMOM — NPU  BLINOJHEHUU 3a0ay  No
MPAHCNOPMUPOBKE 20PHOU NOPOObl HA NpUMepe UHMEeSPUPOBAHHOU CUCHEMbl, 0X8AMbIEAOUell
8ce OCHOGHble MexHoNo2UdecKue Komniekcvl npeonpusmus. Cmamvs paccuumana Ha
pyKosooumeneu U MEXHUYECKUX  CHeYUarucmos  npeonpusmuil  20pHO00ObIsaloujell
NPOMBIULEHHOCMU, NPOMBIULIEHHO20 HCELE3HOOOPOHCHO20 MPAHCHOPMA U INEKMPOIHEPSEMUKU.

16 O0uIue MoJI0KeHus

OmHMM U©3 OCHOBHBIX KOMIIOHEHTOB  ABTOMATH3MPOBAaHHOW CHUCTEMBI  OINEpPATHBHO-
JUCIETUEPCKOrO yNpaBieHUs «VIpThIID» SBISETCS COBPEMEHHBIM BBIUMCIMTEIbHBIA KOMILUIEKC,
KOTOpBII 0o0ecreunBaeT pelieHHe BCEX CTOSIIMX IMepe] CUCTEeMOM (PYHKIMOHAIBHBIX 3a/ad.
BbluncnuTeNnbHBIA  KOMIUIEKC pPa0OTaeT B KPYTJIOCYTOUYHOM peXHME, 4YTO OOYCIIOBIIEHO
0COOEHHOCTSIMH ~ TEXHOJIOTHUECKOTo TMpolrecca JO0ObBYM U TPAHCIIOPTUPOBKU  ITOJIE3HBIX
uckonaembiX. IIOCKONBKY [aHHBIM TEXHOJIOTMYECKUN IPOLIECC SBISIETCS HENPEPBIBHBIM, a
Haxojsuleecs TMOJ YIpaBICHHEM CHCTEMbl TOpHOTpaHcnopTHoe obopyaoBanue (I'TO)
IKCIUTyaTUpyeTCs B pexkuMe 24 daca B CyTKH, CEMb JAHEHW B Heaemto 365 mHel B roay, cOou u
nepepbiBel B pabore ACOLAY I'TK cBsizanbl ¢ cepbe3HbIMH (DMHAHCOBBIMU MOTEPSIMH H
ABIISIIOTCSL KpailHe HeXKeJaTeIbHBIMU, a B HEKOTOPBIX CIy4asX, a0COIIOTHO HenmpuemiieMbiMu. B
CBSI3U C 3TUM IIPH MPOEKTUPOBAHUU BBIYUCIUTENHFHOIO KOMILUIEKCA CUCTEMBI 0c000€ BHUMaHUE
yaensercss 00eCeYeHrIo ero BEICOKOW HAIEKHOCTH! M KMBYYeCcTH?, 4eM 00€CHeUnBaeTCs HeE
TOJIBKO PUTMHYHOCTH paboTel ['TO, HO M HENPEepHIBHOCTb JUCIETYEPCKOTO YMpPABICHUS, H
BO3MO>XHOCTh CBOEBPEMEHHOI peaKIMM Ha BOSHUKAIOUINE OTKJIOHEHHS B BBIIIOJIHEHUH CMEHHBIX
3aJJaHUI CO CTOPOHBI OIIEPATOPOB CUCTEMBI.

Boruncnurensupiii kommuieke ACOZY I'TK ucnonb3yeTcst mpu BBIOJTHEHHH U OOecreueHUH
BBITOJIHEHUS CIETYIOMUX (DyHKIMHA:

! Hapewxnocts (auri. reliability) — CBOWCTBO CUCTEMBI COXPAHSThH BO BPEMEHHU B YCTAHOBJIEHHBIX MPEEIax
3HAYEHMS BCEX MTapaMeTPOB, XapaKTEPHU3YIOIUX CIIOCOOHOCTD BBHIIOIHATH TpeOyemble (PYHKINH B 33/1aHHBIX
PEeKUMax M yCJIOBHUSX IPUMEHEHUsI, TEXHUUECKOTo obcimyskuBanus u tpancniopriposanus [[OCT 27.002-89
«HanexuocTh B TexHHKe. OCHOBHBIE TIOHSTHS. TepMUHBI U ONIPEACICHIS» .

2 )KuByuecrs (auri. survivability) — CBOUCTBO CHCTEMBI, XapaKTEPU3YEMOE CIIOCOOHOCTBIO BBITIOJHSTE
YCTaHOBJICHHBIH 00beM (DYHKIUH B YCIIOBUSX BO3JCHCTBHI BHEIIHEH CPE/Ibl M OTKA30B KOMIIOHEHTOB CHCTEMEBI B
3amanHbxX npeaenax [[OCT 34.003-90 «ABTroMaTH3UpOBaHHBIC CUCTEMEL. TEpMUHBI U OTIPEICIICHUS |.

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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— OMEpPaTUBHOTO  JUCHETYEPCKOTO  YOpaBiIeHUs W HMH(POPMAIMOHHO-aHATUTHYECKOTO
o0ecrieyeHns TPOLECCOB JOOBIMM M TPAHCIOPTUPOBKU IIOJIE3HBIX HCKOMAEMBIX B 4YacTd
MOJTOTOBKH ITPOU3BOJICTBEHHON TOKYMEHTALINY;

— WHCTPYMEHTAJILHOTO cOOpa JaHHBIX O paboTe 000PyI0BaHHS U TIEPCOHANA;

— OMEpPaTHBHOTO aHajM3a TOJIYYEHHBIX JAaHHBIX M TOATOTOBKM BapUaHTOB pEIICHHM
aucneryepam 1o ynpasienuto I'TO;

— nepegavu KOMaH U aBTOMaTHYECKOTO KOHTPOJISI UX UCTIOTHEHHUS;

— TPAaHCISILIMM CHUTHAJIOB TPEBOI M OINOBEIIEHHUs IepcoHajlla B MHTEpecax oOecreueHHs
6e30macHOCTH padoT;

— (hopMupoBaHUS TEKYIIUX U OOOOIIEHHBIX OTYETOB O paboTe 000PYAOBAHMS U TIEPCOHANA;

— HAKOIUICHHUsSI M aHali3a IMOJYYCHHBIX NAHHBIX ISl COBEPILIECHCTBOBAHHS TEXHOJOTHYECKOTO
nporecca.

@axtnuecku ¢ paspepreiBaHueM ACOIY I'TK ee BplumciIuTenbHBIH KOMIUIEKC CTAaHOBUTCS
OCHOBOH BCel MH(POPMALIMOHHOM CUCTEMBI MTPEIIPUATHSL.

17 IlocTpoenune BbiyucauTeIbHOr0 kKomiuiekca ACOJLY I'TK noBbimeHHOM
HAJeKHOCTH U 'KMUBYYECTH

CocTtaB ¥ MPOU3BOAUTEIHHOCTD BBIUUCIUTEILHOTO KOMILIEKCA BBIOMPAIOTCS UCXOAS U3 00beMa
U XapakTepa pellaeMbIX UM 3ajlad, a TaKKe ero Mecta B oOuieil MHPOPMAMOHHON cucteme
npennpusatus. Apxurektypa ACOAY TI'TK mpenycmarpuBaeT HalMyue B3aUMOJAEWUCTBUA C
ABTOMATU3MPOBAHHOM CHCTEMOM yIpaBJICHUs NPEANPUIATHEM?, B IEPBYIO 0UEPEb, C MOLYJIAMH
MOJICCTEM KaJIpOB, y4eTa MaTepUAIbHBIX CPEJICTB, YIIPABICHUS] PEMOHTAMHU M O0OCITyKHUBaHHUEM
obopynoBanusi. TeXHHMUECKYI0 OCHOBY BBIUYHCIUTEIBHOTO KOMILJIEKCA COCTaBIISIET CepBep,
COCTOSAILIMIA U3 JBYX WJIM TpeX BBIUYUCIUTENBHBIX Y3JI0B, paboTaroumii mox ympasinenuem OC
Windows u obecneunBaromuii (GyHKIIMOHUPOBaHKE 0a30BOTO MPOrPaMMHOTO OOeCcTIeueHUs
(ITO) cuctemsr Ha ocHoBe CYBJI SQL Server.

B onnoii u3 mpaktuueckux peamuzanmii ACOLAY I'TK HempepbiBHOE (QYHKIMOHHPOBAHHE
MHPOPMALIMOHHON  cucTeMbl — oOecreunBaercss  cneuuanbHbiM — [IO  Stratus  everRun,
3alIMIIAIOIIMM TMPUJIOKEHUS OT OTKa30B W cOoeB B paboTe ammapaTHOW YacTdh cepBepa.
BrimeykazanHoe mporpamMmHoe  oOecrieueHHe TO3BOJISIET  OpPraHM30BaTh  HEMPEPBIBHOE
BBITIOJTHEHUE TMPUIOKEHUH Onaromapss CO3MaHHIO OOMICH ONepalrMoOHHOW Cpenbl W3 JBYX
¢u3nUecKux cepBepoB C HCIMoOJb30BaHHEeM BHUpTyanm3anuu. [1O Stratus everRun momHOCTBIO
OyONIupyeT OKpYXXEHHE MPHUKIAAHON MpOrpaMMBbl, BKIIIOYasl JaHHBIE B TMaMSTH, TapaHTHPYS
paboty 06e3 moTeph W mpepbiBaHui. B ciydae, ecnm onuH M3 (QU3MYECKUX Y3JIOB IEPECTACT
paboTaTrh, IPUIIOKEHUE TPOIOJIKAET BBIMOIHATHCS Ha ApyroM y3ne. IIpu oTkaze ammapaTHOTO
komnoHeHTa, [10 everRun nmoamensier ero paboTOCIIOCOOHBIM KOMIIOHEHTOM BTOPOTO y3I7a 10
TEeX MOp, MMOKA BBIIEIINN U3 CTPOSI KOMIIOHEHT He OyZeT BOCCTAaHOBJICH MJIA 3aMEHEH.

B kauecTBe TEXHMYECKONW OCHOBBI IMPUMEHSETCS BBIYUCIHUTEIBHBI KOMIUIEKC ITOBBILICHHON
HAJIe)KHOCTH U )KUBYYECTH B COCTABE JBYX HMJICHTUYHBIX BBIYMCIUTEIBHBIX Y3JI0B, KaXIbli W3
KOTOPBIX UMEET COOCTBEHHOE TMCKOBOE MPOCTPAHCTBO. ¥Y3IIbI CBSI3aHBI PYT C APYTOM CETEBBIMU

3 ABTOMATU3MPOBaHHAs cucTeMa ynpasienus npeanpusituemM (ACYII) — KoMILIEKC MPOrpPaMMHBIX,
TEXHUYECKHX, MH()OPMAITMOHHBIX, TMHIBUCTUYECKHIX, OPTaHU3aMOHHO-TEXHOJIOTHUECKUX CPEACTB U eHCTBUH
KBIM(UIMPOBAHHOTO TIEPCOHAIIA, IPEAHA3HAYCHHBIH JUIS peIeHus 3a1a4 MJIaHUPOBAaHKS U YIIPABIICHUS
Pa3IMYHBIMU BUJAMH ACATENBHOCTU NPEAIPHUATHUS.

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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HHTCp(bCﬁC&MH. 3aIJ_II/IH_IaCMLIe TIPHUIIOKCHUS 3aITYIICHLBI HAa BUPTYAJIbHOM CEPBEPC. prOH_IeHHaﬂ
CXCMa KOMIUICKCA MPEACTAaBJIICHA HUKC.
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ALMHMHCTDATHENAR COTH

YnpoieHHast cxeMa BEIYUCIUTEIFHOTO KOMITJIEKCA MOBBIIIIEHHOW HA/IEKHOCTH U )KUBYUYECTH
nox ynpasnenueMm [10 Stratus everRun.

[IO everRun ycranaBmmBaercss Ha 00a cepBepa B HECKOJBKO IIaroB, OCHOBHAs HACTpOIKa
MPOUCXOTUT ABTOMATHUCCKH. BHpTyalbHbIE MaIIMHBI CO3MAIOTCA M YIPABISAIOTCS Yepes3
BCTPOCHHBIN wWeb-uHTepdeiic.

Peaknus cucteMmsl Ha cOoit OMpCACIIACTCA BBI6paHHI>IM YPOBHEM OTKaSOYCTOﬁqHBOCTHZ

— IEPBBIN - HAYAJIbHBIN;
— BTOPOH - OTKA30yCTONYMBOCTb HA YPOBHE KOMIIOHEHTOB;
— TPETHUH - TI0JIHAs OTKAa30yCTONYUBOCTb.

Ha niepBoM ypoBHE MpH BBIXOE U3 CTPOSI OJJHOTO U3 y3JIOB WK €r0 KOMIIOHEHTOB, 3allHIlacMast
OC ¥ npuIIOKEeHUS 3arpy’KaroTcs Ha APYTOM y3iie, KaK 9TO MPEICTaBICHO HIDKE.
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OCHOBHOoI! y3en OcHOBHOW y3en  BoccranoBneHue Ha
cpyHKUMOHMPYeET Bblllen U3 €TPoA  gropom yane
HOpPMarnbHO

Peanmuzanus MEpBOro YpOBHHA OTKa30y0TOI\/'I‘-II/IBOCTI/I.

Ha BTOpOoM ypoBHE NIpHU BBIXOAE M3 CTPOS KOMIIOHEHTOB (3KECTKOTO JMCKA, CETEBOW IUIATHI U
T.11.), 3amumaeMas OC UCIONB3yeT aHAJIOTHUYHBIA PECYPC HAa BTOPOM Y3JI€, KaK 3TO IOKa3aHO
HIDKe. BpeMs mpocTos paBHO HYJIIO.

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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OTKa3 AUCKOBOro
XpaHunuwa

Ounck sepkano Ouck % Ounck

Peanuzanust BTOpoOro ypoBHsI OTKa30yCTOMYMBOCTH
(TIpu BBIXO/I€ U3 CTPOS yCTPOMCTBA BHEIIHEH MAMATH).

[Ipu BBIXOAE W3 CTPOSI OAHOTO W3 Y3JOB IHeJUKoM, 3amuinaeMas OC 3arpykaeTcsi HA BTOPOM
y31e. JlocTynmHOCTh cepBepa MpuoCTaHaBIMBAETCA TOJIbKO Ha Bpems 3arpy3ku OC Ha 3ToM y3ie,

KaK IIOKa3aHO HMXC.

T - - sap
—_—
»*
| J ] f
OcHoBHoM y3en OcHoOBHOW y3en BoccTaHoBneHue Ha
cyHKUMOHMpYeT BbllWen U3 CTPOSi BTOPOM y3ne
HOpMaribHO

Peanuzanust BTOporo ypoBHsI OTKa30yCTOMYMBOCTH
(TIpu BBIXOJIE U3 CTPOS BEIUUCIUTEIHLHOTO y371a).

Ha TpeTheM ypoBHE NpH BBIXOZE U3 CTPOS y3J1a LEIUKOM, TUO0 ero KOMIIOHEHTOB, 3alUIacMast
OC Bceraa octaeTcst JOCTYITHOW IS TOJIb30BaTeseil. Bpems npocros hakTuyecku paBHO HYIIIO.
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O6a y3na Pabouun OTKa3aBLMi
hbYHKLMOHUPYIOT y3en y3en
HopMarnbHoO

Peanuzanus TpeTbero ypoBHs 0TKa30yCTOMYMBOCTH
(TIpu BBIXOJIE U3 CTPOS BEIUUCIUTEIHLHOTO y371a).

Ha BTOpPOM U TPETHEM YPOBHAX AOMYCKACTCA OTKIIIOYCHHUC OJHOTI'O M3 BBIYMCIIUTCIILHBIX Y3JIOB
CUCTEMBI JJIsl 00CTyKMBaHUS 0€3 MOTepr AOCTYIMHOCTH BUPTYaILHOTO cepBepa.

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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Bce ypoBHM  OTKa30yCTOWYMBOCTM  IPEAYCMAaTpUBAIOT  HCIIOIL30BAHME  CHCTEMBI B
karacTpooycTodunMBOM?  BapuaHTE C pA3HECEHHWEM  BBIYMCIMTENLHBIX  Y3II0B  MEXIY
YAQJICHHBIMA TEXHUYECKUMH ILIOIIAIKAMH, KAaK OTO IIOKa3aHO HUXKE.

Peanuzanus katactpooycToitunBoro cepsepa nox ynpasienuem 10 Startus everRun.

[Ipu BBIOOpPE APXUTEKTYPHI BBHIYMCIUTEIBHOTO KOMIUIEKCA paccMaTpUBaeTCs HEO0OXOIUMOCTh
oOecrieueHus [BYX YyPOBHEHM JOCTYMHOCTH — OTKa30yCTOWYMBOCTH FT° MM  BbICOKas
noctynHocts HAS — KaIplii M3 KOTOPBIX MMEET CBOM IIPEUMYIIECTBA M HETOCTATKH, MOUCK
KOMIIPOMHUCCAa MEXKJY KOTOPBIMHU BBIIIOJHSETCS COBMECTHO C TEXHUYECKUMH CIIEIIUATUCTAMU
3aKa34ymMKa Ha dTare MpeanpoeKTHOTr0 00CIeJ0OBaHusS 00bEKTa aBTOMATH3AITHH.

B apxuTekType BBIYHCIMTEIBHOIO KOMIUIEKCA Ui peanu3anuu pexuma FT cocrosiHue
BUPTYaJIbHOW MAIIMHBI Ha 000MX (PU3MUECKUX y3JaX MOJHOCTHIO MACHTUYHO. J[aHHBIN pexum
XapaKTepU3yeTcsl IOJHBIM OTCYTCTBUEM €IMHOM TOYKM OTKaza. COCTOSHME IOJCUCTEMBI
XpaHEHUSI <«3EepKATHPYETCS» MEXKIy Yy3JIaMH, IMO3TOMY HEOO0XOIMMOCTh B HCIIOJIb30BAaHUH
BHEIIHUX 3aIIOMUHAIOIINX YCTPOUCTB OTCYTCTBYET.

B apxurtekrype BBIYMCIUTEIBHOIO KOMIUIEKCA Ui peanu3auuu pexxuma HA, Omaronmaps
M30BITOYHOCTH HA YpOBHE KOMIIOHEHTOB, CHUCTEMa BBIJCPKHMBAET CETEBble COOM M OTKa3bl
cHCTeMBbl XpaHeHHs 0e3 mpocTos. B ciyuae oTkaza (HU3MUECKOro ysia IeIUKOM, BHPTyalbHas
MallIlHa aBTOMaTHYECKH BOCCTaHABIMBaeTCs Ha IpyroM ysie. Kak u B pexxume FT, orcyTcTByer
HEOO0XOIMMOCTh B MCIIOJIb30BaHUU BHEIIHUX 3alIOMUHAIOIIUX YCTPOUCTB.

B o0oux pexxrMax HEMpepbhIBHO BBHITIOTHSIETCSI MOHUTOPUHI COCTOSHHS allapaTHBIX CPENICTB
CEpBEpOB, MPOU3BOJIUTCS aBTOMAaTHUYecKas oOpabdoTKa OMMOOK M BOCCTAHOBJICHHE PabOTHI B
ciy4ae cOOeB.

Takum oOpasom, B ACOAY I'TK «MpTbeim» peanu3oBaH COBPEMEHHBIM BBIUYMCINUTEIbHBINA
KOMIUIEKC ~ TIOBBIIICHHOH  HAJEKHOCTH M JKUBYYECTH,  CIIOCOOHBI  HEHpephIBHO
(YHKIMOHMPOBATh B MOBCETHEBHON OOCTAaHOBKE M B YPE3BBIYAMHBIX CUTYAIMSIX, BBI3BAHHBIX
NPUPOJHBIMU WJIM TEXHOTEHHBIMH KaTacTpodamu, 1uOO0 TeppOPUCTHUECKUMH akTaMH. Takoe
TEXHUYECKOE pelIeHHE MO3BOJSIET CBECTH K MUHUMYMY WJIM TIOJTHOCTBIO UCKJIIOUUTH MPOCTOU B
pabore mo mpuuMHaM cOOeB B pabore 000OpyAOBaHWS U MPOTPAMMHOTO OOECTeYeHUS

4 Karacrpodoycroitunsocts (anri. Disaster Recovery, DR) — 310 ¢clIOCOGHOCTh K BOCCTAHOBJIEHHUIO MOCIIE
KaTacTpodbl, TO €CTh YCTONYMBOCTD K BO3ICHCTBUIO MPUPOAHBIX U TEXHOT'CHHBIX KaTAKIIU3MOB U
TEPPOPHUCTUYCCKUX AKTOB.

3 OrtkasoycroiunBocts (aurn. Fault-Tolerance, FT) — crocoGHOCTE CHCTEMBI COXPAHSTH PabOTOCIIOCOBHOCTH
MOCIIE OTKa3a OJHOTO WIIH HECKOJBKUX KOMITOHCHTOB.

¢ Beicokas aoctynHocTh (anri. High Availability, HA) — ciocoOHOCTb CHCTEMBI BBIIOIHATH TPeOyeMy1o (DYHKIHIO
NPY 33/IaHHBIX YCIIOBUSX B JaHHBI MOMEHT BPEMEHH WM B TCUCHHE 33JaHHOTO HHTEPBaJa BPEMEHH.

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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BBIYMCIIUTCIBHOI'O KOMIIJIICKCA H I[06I/ITBC$I HCIIPCPBIBHOCTU YIPABJICHUSA TCXHOJIOTMYCCKHUM
mnmponeccom IL06I:I‘{I/I ITOJIC3HBIX MCKOIIaCMbIX.
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@ Flexlab

Ten. +7 (499) 113 26 98
daxc. +7 (499) 113 26 98
Mo0. +7 (915) 465 72 89
E-mail: sm@flexlab.ru

http://www.flexlab.ru

HpI/I HCIIOJIb30BAaHNN MaTE€pHUAJIOB CChUIIKA HAa caiiT obs3aTesbHa.
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