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AN KopabenbHbIX

MHPOPMALIMOHHbIX CUCTEM,
pa3paboTaHHbIN Ha 6ase
TEXHUYECKUX CPEeACTB

¢ wmHou cPCl

Ceprevi Yawmr

B cratbe onucan yHueepcanbHbiit cepeep, paspabotanHbii B 3AO «Cu MpoekT»

C MPUMEHEHNEM COBPEMEHHbIX CEPUMHBIX 3NEMEHTOB KOHCTPYKLMUM M BbIYMCIUTENBHBIX
cpepncts Ha 6a3e wuHbl cPCl M NnpeaHA3HAYEHHbIN ANs UCNONb3OBAHMS B COCTABE
MHPOPMALMOHHBIX CUCTEM Mopckoro u Beperoeoro 6asmposanus. PaccMoTpeHsi
bYHKLMOHANbHBIE BO3MOXHOCTH CEPBEPA, MOKA3AHbI €r0 0COBEHHOCTM M NPeUMyLLECTBA.
MpuBeneHbl CTPYKTYpHAS CXEMA YHUBEPCANBHOIrO CEPBEPA U CXEMA PEANU3ALMM
MHPOPMALMOHHOM c1cTeMbI Ha ero Base.

HAYANBHBLIE TPEGOBAHUSA
K PABPABOTKE

3A0 «Cu IIpoekT» MMeeT 3HAYUTEIb-
HBII ONBIT B 00J1aCTU CO3JaHUsT UHGOP-
MaIlMOHHBIX CHUCTEM U IPOrPaMMHO-
armapaTHbIX KOMILIEKCOB ISl HaaBOJI-
HBIX KopabJieil U MoABOAHbIX J10J0K. Oc-
HOBHBIMU TPeOOBaHUSIMHU K anmapaTHOM
YaCTH IIPU CO3TaHUU MOTOOHBIX O0BEKTOB
SIBJISIIOTCSI CIICTYIOIINE:
©® KOMITaKTHbIe TabapuThl armapaTHbIX

CPEICTB CUCTEMBI;

@ BBICOKME ITOKAa3aTe I PEMOHTOIIPUIO/I-

HOCTHU U HaJIEXXHOCTH;
©® OTHOCHUTEJIbHO HEBBICOKAsi CTOMMOCTD;
©® BO3MOXHOCTb pa3MelleHusl armnapar-

HBIX CPEICTB B IOCTaxX yIpaBICHUs, a

Takke B OOMTaeMbIX M HEOOUTaeMbIX

TOMEIICHUSIX;
® paboTa OT aBTOHOMHOIO MCTOYHMKA

3JICKTPOITUTAHMUS;
® BBICOKAsI BEIYMCIUTEIbHAS MOIIHOCTD;
©® 3ProHOMUYHOE UCIIOJHEHNUE;
® TeXHOJIOTMYHOCTh MPOU3BOICTBA.

B psige cayyaeB npu co3gaHuu MHGOP-
MallMOHHBIX CUCTEM OKa3bIBaeTCs Y100-
HBIM KCITOJIb30BaTh [UIsl BBIMOJTHEHUS T1e-
PEUMCIIEHHBIX TPeOOBAaHMII He TpaaMIIM-
OHHBIE CTallMOHAPHBIC ITYJIETHI, a CepUi-
Hble MOOWJIbHBIE YCTpOHCTBA (HOYTOYKM,
IJTaHIIIETHbIE KOMITbloTepbl). HoMeHKk1a-
Typa MOAOOHBIX YCTPOMCTB OTEYeCTBEHHO-

ro U UMIIOPTHOTO MTPOM3BO/ICTBA, OTBEYA-
IOIMX BCEM HEOOXOAMMBIM TPEOOBAHUSIM
MO XMBYYECTU U CTOMKOCTH K BHEILIHUM
BO3IEHCTBUSIM, CYIIECTBEHHO paCIlIMpU-
Jlach 3a nocjenHue roabl. CoBpeMeHHbIe
HOYTOYKM M TUTaHIIETHBbIE KOMITBIOTEPHI
00JIaaloT PSIZIOM TIPEUMYIIECTB Tepen
KJIaCCUYECKMMH ITyJITOBBIMU TTpUbOpamMu
10 CJICAYIOIINM XapaKTepUCTUKAM:

® OoJjiee HU3Kas LIeHa;

® MEHbIIME CPOKU MOCTaBKH;

® HeOoublIMe rabapuThl;

©® HU3KOE BJIEKTPOINOTPEOICHUE;

©® BO3MOXHOCTb 3aMEHbI M YHUDUKALIST;
® MOOUJILHOCTb, BO3MOXXHOCTb aBTOHOM-

HOI paboThl 0€3 MOAKIIYEHUST K JIO-

KaJIbHOW BBIYUCJIUTEIbHOW CETU U CETU

3JIEKTPOIUTAHUS CUCTEMBI;
® BbICOKAsl HAIEXKHOCTb.

Jlnst mocTpoeHuss MH(OPMaLlMOHHbBIX
CHCTEM C MCIOJb30BAaHUEM MOOMJIbHBIX
MyJILTOB YITpaBJIeHUs MOTPEeOOBAIOCH CO3-
JlaHUe YHMBEPCAJIbLHOIO cepBepa, obdecrie-
YHBAIOIIETO PellieHUE CIAEAYIOIIMX 3a1a4:
©® CO3JaHME JIOKATbHOU BBIUMCIUTENBHOMN

ceTu s MH(pOPMALIMOHHOIO OoOMeHa

MEXIy MOOWJIbHBIMU TyJIETAMU yIpaB-

JIEHUsI TIpU MX TEePUOAMYECKUX IO~

KJTIOUEHUSIX;
©® pasrpaHMyeHMe AOCTyNa K MHGopma-

LIMUY B CETU U LICHTPAJIM30BAaHHOE aIMU -

HUCTPUPOBAHUE CUCTEMBI;

@ obecrieyeHre MOCTOSIHHOrO MH(pOopMa-
LIMOHHOTO OOMEHA C BHEIIHUMU CUCTE-
Mamu;

@ pe3epBHOE XpaHeHKe UHOOPMALIUK.

3AAA‘IM, CTOSILWME NEPEA

PASPABOTYUKAMM CEPBEPA
B npotiecce coznanusi yHUBEpCcaJIbHOTO

cepBepa Iepen pa3paboTUMKaM ObLIU

MOCTaBJAEHbI CICAYIOLINE 3aa4u:

® (GYHKIIMOHMPOBaHUE anrmnapaTHbIX
CPEICTB B YCJAOBUSAX 3KCIUIyaTalluM,
ykazaHHbix B TOCT PB 20.39.304-98
rpynmn ucrioauenus 2.1.1, 2.3.1 u 2.3.2;

® obecrieueHre 3arpy3ku U YHKIIMOHM-
POBaHUSI CUCTEMHOTO U (PYHKIIMOHATb-
HOTO TpOrpaMMHOro obecrnevyeHust
(ITO) Ha mpol1IeCCOPHBIX MOAYJISX;

® obOecrnieyeHue AOCTATOYHON BBIYMCIIU-
TEJIbHOM MOILIHOCTH JIJISI XpaHEHUSI U pe-
3epBUPOBAaHUS 0a3bl TaHHBIX CUCTEMBbI,
COBMECTUMOCTh C OMNEepallMOHHBIMU
cucremamu MCBC, QNX 1 Windows;

® NMuTaHUe cepBepa OT IBYX (uaepon
220 B nmepemenHoro Toka (50 Iir) ¢ Bo3-
MOXHOCTbIO PabOThl MPU MepeKIroue-
HUM ¢ OAHOro (uaepa Ha JAPYro u
KpPaTKOBPEMEHHBIX IpoBajax MuUTalo-
LIMX HATIPSIKEHUIM ;

@ Oe3ornacHoe 3aBeplieHue padboThl cepBe-
pa Mpu TOJHOM CHSATUM HaIpsLKeHUI
nutaHus ¢ oooux dpunepon 220 B (50 Iix);
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Mo6ubHbIN NynbT
ynpasneHns

BHeluHue
CUCTEMbI

Toyka
MOAK/HYEHNs

Mo6unbHbIN nynsT
ynpasJieHns

Touka
NoAKMIYeHNs

Cetb 1 T TCeTb 2

JnekTponutaHue

[MeyatatoLee
YCTPONCTBO

Puc. 1. Cxema nocTpoeHus KopabenbHOi MH(POPMALUOHHOI CUCTEMBI

@ opraHuzauusi 10 32 KaHaJIOB MOJIKIIO-
YEeHHUsI K BHEIITHUM YCTPOMCTBAM MO MH-
tepdeiicy Ethernet 10/100Base-T;

@ MOJK/IIUYEHNE TeYyaTarollero ycTpoii-
CTBa;

@ NMpUMEHEHUE CEPUUHBIX MOAYyJel u
3JIEMEHTOB KOHCTPYKIIUU;

@ 3arpysKa KopIryca cepBepa uepes Kopa-
GenbHBIN oK 600600 MM ¢ pamuyca-
mu 3akpyriaeHus 100 MM uau yepes Jio-
JIOYHBII JIIOK C YCJIOBHBIM JUAMETPOM
594 mMm (OCT 5.8244-72);

@ BeJIMYMHA TETUIOBBIACACHMI armapar-
HBIX CPENICTB cepBepa, He TpeOyrolast uc-
MOJIb30BaHMsI TIPUHYAUTEIBHOTO BHEIII-
HEro OXJIaXK/IECHUS;

® CPOK CJIyKObI 15 Jter;

@ cpabaTbiBaHWE CUTHAIU3ALMU MPU T0-
MbITKE HECAHKIIMOHUPOBAHHOTO BCKPhI-
THSI KOpITyca cepBepa.

Jns1 peanuzaliMv MOCTaBACHHBIX 3a1a4
ObLI MPOBEIEH 0030p CYLIECTBYIOLIMX TEX-
HOJIOTUIA. BbUIM paccMOTpPEHbI CUCTEMbI
0a30BbIX HECYILIMX KOHCTPYKIIMI OTEYeCT-
BEHHOIO M MMIIOPTHOIO TPOM3BOJCTBA,
cuctemHble mmHbl VME, cPCI, apxutek-
Typbl ctaHgapta AdvancedTCA. Ilo pe-
3yJbTaTaM aHajau3a TEeXHOJOTWiA, Mpem-
CTaBJIEHHBIX Ha PbIHKE, ObUIO MPUHSITO pe-
[IEHUE BECTU pa3paboTKy YHUBEPCAIbHOTO
cepBepa Ha 6a3e BEIYMCIUTEIBHBIX CPEICTB

¢ oObeauHuTenbHON 1mMHOU cPCI B
KoHcTpykTuBax EBpomexanuka 3U/6U.

CTPYKTYPA CEPBEPA,
UCNOJNb3YEMBIE TEXHUYECKME
CPEACTBA

OO01ast cxema ITOCTPOEHUSI KOpadeib-
HOI MH(MOPMAIIMOHHOM CUCTeMbl Ha Oa3e
YHUBEPCAJIBHOTO cepBepa M MOOMJIbHBIX
ITyJIKTOB YIIpaBJieHUsI IMOKa3aHa Ha puc. 1.

PagunanbHble KaHanbl CBA3K (K MOOWUNbHBIM NYNIbTAM YNpaBNeHus)

YcTpoiicTeo YcTpoiicTeo
conpshxeHns 1 ConpshKeHus 2

$ {2

Mogynb Mogynb
NpOLeCCOpPHbIN 1 NPOLECCOPHbIN 2

1 1
W 1
. AKTUBHbIA Mogynb CHCTEMa BNIEKTPONUTAHNUS .
i MOHTXHblii BBO/a-BbIBOJA 1 curHanuaaunn HCLl !
: Kapkac ¢ cepsepa .
1 1
Cucrema !
X OpraHbl BKIOYEHNSA 0GbeMHEHMS AKKyMynaTopHas X
' MATaHNA 1 IHAVKAUMN | <——— gnexrponuTaHis 6arapest :
! (nuueBas nawenb) .
1 1
: OcHoBHOE Pe3epsHoe Cxema KoHTpons: :
. anektpo- | ~220B,50 Ty | anekTpo- HECaHKLMOHMPOBAHHOM0 A0CTyna X
' nuTaHue nuTaHue :
1
1 1

Puc. 2. CTpyKTypHas cxema cepBepa

YcTpoiicTeo
conpshkeHus 3

B xauecTBe nyJIbTOB yIpaBIeHUsI B ITOA00-
HOI cucTeMe MOTYT MCIOJIb30BaThCsl M3-
Jieusl, BBITIOJTHEHHbIe Ha 6a3e 3allnIIEH-
HbIX MOOWJIBHBIX KOMITbIOTEPOB, HaMpH-
Mep HOyTOYKoB kKommnaHuM Mitac (Getac).

CTpyKTypHasi cxema cepBepa IpuBeze-

Ha Ha puc. 2.

B cocTaB cepBepa BXomST clenymoliue

OCHOBHbIE KOMITOHEHTHI:

@ nporeccopHbie Moayau CPC501 mpo-
nsBonctea 3A0 «HIID <«JlonomaHT»
(Poccus);

® yCTPOMCTBAa COMpPSKEHUST (KOMMYTaTO-
pol Ethernet) ESW-6U npou3sBoactsa
«Dnkyc» (Poccus);

® aKTUBHBIN MOHTAaKHBbI Kapkac
IIANY.468332.052 coOGCTBEHHOI pa3-
paboOTKM, BKJIIOYAIOIIMWIA B ceOs1
— MOJyJIb BBOJIa-BbIBOJIA,

— JIMLIEBYIO TIaHEJb C OpraHaMu BKJIIO-
YEHUS MUTaHUS U UHAUKALUM,

— CHUCTEMY BJICKTPOINUTAHUST Y CUTHAIM-
3allM1 O HECAHKIIMOHUPOBAHHOM J10C-
tynie (HCJI) B Koprtyc cepBepa, COCTO-
SIIYI0 U3 aKKyMYJISITOpPHOU GaTtapewu,
YCTPOICTBa 00 BEIMHEHMSI AIEKTPOIM-
TaHUS U CXeMbl KOHTPOJISI AOCTYTA.

ITpoueccopurie mMonyau CPCS501, Bo

MHOTOM OIpeesisTiomue (hyHKIMOHATIb-

Hble BO3MOXHOCTH M OCOOEHHOCTH Cep-

Bepa, UMEIOT CJICIYIONINEe OCHOBHBIC Xa-

pakTepucTuKu: mpoueccop Pentium M

(1,8 I'Tir), O3V 1 I'aiir (DDR SDRAM,

ECC), TBepaoTeabHbIil HaKONUTETb HOpP-

Mata 2,5" (basmi-auck) ¢ uHTepdeiicoMm

IDE u émxoctbio 128 IGaiit, 2 mopra

Gigabit Ethernet, 1 nmoprt Fast Ethernet,

VGA-nopr, 5 noproB USB 2.0, 4 nopra

COM.

BHeurHmii BUI KOHCTPYKLIMM cepBepa

rnokKasaH Ha puc. 3.

K BHeLUHel
curHanusauum
(peByH)
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Puc. 3. BHeWHNi1 BUA, KOHCTPYKLUK
cepsepa

KoHCTpYKTMBHO cepBep MpeacTaBisieT
coboii TyMOy ¢ pa3MelIEHHBIMU B Hel
BBIYMCIUTENbHBIMU CpeacTBamMu. TymbOa
YCTAaHOBJIEHa Ha OCHOBAaHUMU, KOTOPOE
CHaOXeHO YeThIpbMSI aMOPTHU3aTOpaMu
AKCC-25.

Ha nepenHeit nanenu npubopa pacro-
JIOXKEHbI KHOTIKU BKJIFOUEHUST 2JI€KTPOTIH -
TaHUSI, MHAMKATOPHI KOHTPOJS ceTei
aJieKTponuTaHusl (rmepBuYHbIX ~220 B,
50 Ti1, BHYyTpUInpubopHoii 24 B), unaunka-
TOP KOHTPOJISI HECAaHKIIMOHUPOBAHHOTO
JIOCTYIa, WHAMKATOp paspsiia Oarapeu,
KJIIOY OTKJIIOUEHMSI 3alIUThl OT HECaHK-
LIMOHUPOBAHHOTO J0cTymna. Takxke Ha JIu-
ueBoit maHenn pacrnonoxeH KK-nmucri-
Jieit, oToOpakalollMii TEKyIlee COCTOsI-
Hue rpudopa.

Bun cepsepa co CHSITbIMU TMepeaHeit
KPBILIKOU 1 BEPXHUM KOXKYXOM, OTKPbIBa-
IOLLIMMU JOCTYII K 2JIEMEHTAM BHYTPEHHEM
KOHCTPYKIIMU, TIPECTaBIEH Ha puc. 4.

Ha BepxHeil KpbIllike cepBepa pa3me-
IIEHBI Pa3bEMBI JUISI CETEBBIX TTOIKITIOUE-
Huit (Ethernet), 3amuin€HHbIe OT BHEIlI-
HUX BO3IEUCTBUN CHEIUAIBHBIM KOXKY-
XxoM. C 0OpaTHOI CTOPOHBI TYMOBI UMEET-
s TIaHe b, Ha KOTOPOU pacIiojIOKeHbI CO-
eNUHUTENN ISl TTONKITIOUeHUsT Kabemeit
SJIEKTPOINUTAHUSI, YCTPOUCTB C WHTEpP-
deiicom USB, ki1aBuaTypsl, MBIIIIHN.

Koprmyc cepBepa BBITIOHEH 13 IUCTOBO-
r0 THYTOTO aJlfloMuHueBoro cruiaBa. Crie-
eIy U C3a UMEIOTCSI ChEMHBIE KPBITIIKI
C PYYKaMU JUTST yIOOCTBA CHSITUST KPBITIIEK
TIPY OCYIIIECTBJICHUU JIOCTYIIa K 000pyIo-
BaHUIO BHYTpU Kopryca. KoHcTpykimst
KopIyca cepBepa 00ecTiedrBaeT ero IMpo-
XOXJIeHe B MUHUMATbHO pPa300paHHOM
BUzie B KopabesbHbIii 10K 600xX600 MM ¢
pamuycamu 3akpyriaenust 100 MM u B J1o-

Puc. 4. Bup cepsepa co CHATbIMU nepeaHen

KPBILWKOW U BEPXHUM KOXKYXOM

MIOYHBIA JIIOK C YCJIOBHBIM JTHAMETPOM
594 MM Ge3 pacTuTOMOMPOBKY KOpIIyca 1
JIEMOHTaXa armapaTHbIX CPE/ICTB.

¢VHKI.IHOHAJII:HI:IE

BO3MOXXHOCTU CEPBEPA
PaGota cepBepa OCyIlIeCTBIISIETCSI B aB-

TOHOMHOM PEXUMe U He TpeOyeT yuacTust

orepaTopa, 4YTO TMO3BOJISIET pa3MellaTh

MpUOOpP B Pa3IUYHBIX MOMEIICHUSX C 3a-

TPYAHEHHBIM JOCTYTIOM.

BxutioueHue cepBepa OCYIIECTBISIETCS C
JIMIIEBOY TTaHEJIM MYyTEM HaxkaThsi KHOIIOK
«BKJI TTUT1» nnu «BKJI [TUT2» B 3aBU-
CHUMOCTH OT HaJW4YMsi OIHOTO M3 IBYX
(000MX) HaMPSIKEHUI MUTAHUS.

Hanuuune HampskeHMil TIpoBepsieTcs
110 COCTOSIHUIO MHIUKATOPOB ITEPBUYHO-
ro nutaHus «220 B CETb 1» unu «220 B
CETb 2». Ilocie BKIIIOUYEHUSI MPOUCXO-
AT 3arpy3ka CUCTEMHOTO M (bYHKIIMO-
HanbHoro [10. ITocie okoHuaHuUs 3arpys3-
k1 Ha KK-nucruiee nosiBisieTcst coooliie-
nue «CEPBEP K PABOTE 'OTOB».

B nipouiecce paboThl cepBep obecreum-
BaeT pelleHe CISOYIONINX 3a1ad:
©® CaMOIMArHOCTUKA CUCTEMbI MIUTAaHUS U

aKKyMyJSITODHOM Oataped C Bblaauyeit

pe3y/IBTaToOB Ha MOJIY/Ib BBOJA-BbIBO/IA;
©® aBTOMATUYeCKOe IMepeKIoYeHre MuTa-

HUs TPU HAJUYUM OJHOTO M3 IBYX

(00oMX) HaMpPSIKEHWI MUTaHUS;

@ BbIIaya CIyKeOHbIX M JTMarHOCTUYeC-
Kux coobuenuit Ha KK-gucrneii;

@ pasMellleHue, 3arpy3ka U (hyHKIMOHMU-
poBaHUE CUCTEMHOIO U (hYHKIIMOHAJIb-
Horo [10;

@ opraHu3zanus GU3nIecKoro MHTeperi-
ca Ethernet 10/100Base-T nns moa-
KJIIOUEHHUsI MOOMJIbHBIX ITYJIBTOB YITPaB-
JIEHUsI ¥ BHEILIHUX CHCTEM;

® obecrnieyeHue OecriepeOOiHO padOThI
Npv KPaTKOBPEMEHHBIX (10 15 MUH)
repebosiX 3JIEKTPOIUTAHMS;

@ Io/1aya CUTHaja Ha BHEIIHIOI CUIHa-
JIA3aimio (peByH) B cIydae HeCaHKIIMO-
HMPOBAHHOTO OTKPBITHUS KPBIILIEK (CHT-
HaJl MOXHO OTKJIIOYMTh C TOMOIIbIO
KJII0Ya IOIYCKa B JIEBOM YaCTH JIMLIEBOI
MaHeNn).

SAKJIIOYEHMUE

Wcnonp3oBaHue MOIIHOTO YHUBEp-
CaJIbHOTO CepBepa U CEPUIHBIX MOOUIb-
HBIX KOMITbIOTepoB 1no3Bojinyio 3A0 «Cu
IpoexT» yHUGDULIMPOBATH UCIIOIb3YeMbIe
armapaTHble pelleHUs] U MOBBICUTH (-
(GEeKTUBHOCTb PabOTHI MO CO3TaHUIO MH-
(GOpMaIIMOHHBIX CHCTEM KOpabeIbHOIo
0a3upoBaHUsI.

OCHOBHBIMU TTPEUMYIIIECTBAMU CEPBE-
pa 1o CpaBHEHUIO ¢ TPATUIIMOHHBIMHA KO-
pabeTbHBIMHU ITyJIbTaMU SIBJISTIOTCSI:
©® CPaBHUTEJIbHO HU3Kasl CTOUMOCTb;
©® BO3MOXHOCTb YCTAHOBKU B TPYIHOIO-

CTYIHBIX MeCTaxX M IPU 3TOM BO3MOX-

HOCTb YIaJ€HHOMN OTJIAJAK/ CUCTEMHOIO

u dyukumoHansHoro 1O cepsepa no

JIOKQJIbHOM BBIYMCIUTEIBHOM CETU C

HOYTOYKa aAMUHUCTPATOPA;
® 00beaMHEHNEe B OIHOM IpHOOpe BbI-

YUCJIUTEIbHBIX OJIOKOB, 000PYIOBaHMS

JIBC u cucrembl 0OecnepedoiiHOro

3JIEKTPOIUTAHUSI;
©® [pYMeHEHMEe CTaHAaPTHOIO COBPEMEH-

HOTo KOHCTpPYKTMBa EBpomexaHuka

3U/6U, obecrneuynBaioniero BO3MOX-

HOCTh  MCIIOJIb30BaHMSI  LIUPOKOTO

CIIEKTPa CEePUIHBIX KOMIIOHEHTOB U

HapalMBaHUs POU3BOIUTEIIBHOCTH;
® NpUMeHEeHHEe B CBOEM COCTaBe CEepHii-

HBIX 2JIEKTPOPaIUOU3ICInii, MaTepua-

JIOB U 3JIEMEHTOB KOHCTPYKIIVU;
® BBICOKAss PEMOHTOINPUTOAHOCTh U

YIAOOHBII TOCTYI K CMEHHBIM MOJIYJISIM;
® HebosblIMe rabapuTHbIE pa3Mepbl

500x470x752 mm (IxLxB), koTopbie

MO3BOJISIIOT TPAHCIIOPTUPOBATh CepBEp

0e3 HapyllIeHMs 3aBOACKUX IJIOMO de-

pe3 cTaHAapTHBII JIIOK ITOIBOIHOM JIO/-

KU C YCJIOBHBIM AMaMETpoM 594 MM.

TlepeunciieHHbIe TIpeUMyIIECTBA M pa-
Hee OMNMCAHHBbIE BO3MOXHOCTH CO3IaOT
YCJIOBUS JUISI IIMPOKOTO TIPUMEHEHMUS
YHUBEPCAJILHOIO cepBepa IPU CO3MaHUU
BBICOKOHANEXHBIX  MH(MOPMAIIMOHHBIX
CHCTEM Pa3IMYHOr0 Ha3HAYEeHMs] MOPCKO-
ro GasupoBaHUsI U OEPEroBbIX CUCTEM C
MOBBIIEHHBIMA TPEOOBAHUSIMU TI0 CTOM-
KOCTH, TPOYHOCTU M YCTOMYMBOCTH K
BHEILIHUM BO3ICUCTBYIOIINM (pakTOopaMm. @

E-mail: heMamont@mail.ru
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