Mage nofpund or type unknown

BBeneHne B To Bpems, Korga nosiBUNCh NepBbie KOMMNbIOTEPLI, Y pa3paboTynkos
nosiBunacb npobaema - NPon3BOANTENILHOCTb BbIYUCANTENBHON CUCTEMBI. 3a BpeMs
pPa3BUTUA KOMMbIOTEPHON NHOYCTPUN NPON3BOAUTESNILHOCTb NMpoueccopa CTPEMUTENBHO
BO3pacTasia. Ho Tak Kak nosBasaiTCcA Bce Bonee HoBblE U YC/IOXKHEHHbIE MPOrpPpaMMHbIe
obecnevyeHuns, NoBbIWAETCA POCT YMCa NOJib30BaTeNEN U paclLIMPaOTCS chepsl
MPUNOXKEHNSA BbIYNCTIUTESNbHBLIX CUCTEM, TO COOTBETCTBEHHO K MOLLHOCTU UCMNOJIb3yeMOM
TEXHUKN NPenbsABAAOT HOBble TpeboBaHUA, 4HTO 1 NPUBENO K NOSABJSIEHUIO
CYNnepKoMnbOTEpPOB. YTO e npeacTaBaatoT cobon cynepkoMnbioTePbl U KAKOBA UX POJib
B XXWN3HW Yyenoseka? CynepkoMnbloTep - 3TO MouwHaa 9BM ¢ npom3BoanTesIbHOCTbIO
cebiwe 10 MFLOPS(MuUnnoHoOB onepaumnin C rnjaasatoLlen 3aniaTon B cekyHay). To eCcTb
cynep-3BM - 3To BblYUCAUTENIbLHAA CUCTEMA, KOTOpPas NMO3BOJISET NPON3BOAUTb CJI0XKHbIE
pac4yeTbl 3a 6051ee KOPOTKME NPOMEXYTKM BpeMeHn. Ka)kaasa KoMMNbloTepHas cmctema
COCTOUT M3 3-X OCHOBHbIX YacTen: LeHTpasbHOro npoweccopa, To eCTb CHETHOro
yCcTponcTea, 610ka NamMAT N BTOPUYHON CUCTEMbI XPaHEHUSA nMHopMauun (K npumepy, B
BMOE ONCKOB NN NIEHT). HO rnaBHYIO poJib UrpPatoT He TOJIbKO TEXHUYECKUE rnapamMeTpbl
Ka)XA0ro n3 3TUX 3JIEMEHTOB, HO N MPOMYCKHasa CNOCOBHOCTb KaHasl0B, CBA3bIBAIOLNX UX
Apyr C ApyroMm n ¢ TepMmmHanamMmun notpebutenen. OgHa n3 3anosenen «Kpen Pucepy»
rnacuT: «bbiICTpoaenCcTBME BCEW CUCTEMbI HE NPEBbILIAET CKOPOCTU caMon
MeOJIeHHOAENCTBYOLWEN ee YaCTu». BaXKHbIM rnoka3saTenemM nNpom3BognTesibHOCTU
KOMMblOTEpa ABNSETCHA cTeneHb ero buicTpoaenctensa. OHa nsmepsaeTcs, Tak
Ha3blBaeMbIMU, h1oNcamu.

dnonc - 3T0 BHEeCUCTEMHasa egnHuLa, KOTopasa NCMNoJib3yeTCcsa 015 usMepeHus
MPON3BOANTENBHOCTU KOMMbIOTEPOB. OHa NOKa3bIBaeT, CKOJIbKO onepauunn
rnaaBatoLlen 3anaTon B CEKYHAY BbINOJIHAET AaHHasA BblHNC/NTENIbHAA cucteMa. To eCcTb
3a ocHoBYy 6epeTcsa NoACHET: CKOIbKO Hanbosiee CNOXKHbIX pacyeToB MalUMHA MOXKET
BbIMOJIHNTbL 332 OAMH MUT. A AN Yero Boobuie Hy>XHbl cynep3BM? lMoBbilLeHWEe YPOBHS
yenoBeYeCKMX 3HaHUN BCcerga onupasiocb Ha onbliT 1 Teoputo. O4HAKO Tenepb y4YeHble
CTaJIKNBAKOTCSA C TEM, YTO MHOIME UCMbITaHNA CTaJIN MPAaKTUYECKN HEBO3MOXXHbLIMU — B
HEeKOTOpPbIX C/Iy4asaX N3-3a CBOUX MacwTabos, B ApYyrnx — AOPOroBM3HblI MW ONAaCHOCTH
ON5 300POBbSA N XU3HW Ntogen. IMEHHO Ty T HalIn NMPUMeHeHue CyrnepkoMnbloTepam.
OHM NO3BOJIAIT 3KCNEPUMEHTUPOBATL C 3JIEKTPOHHBIMU MO ENIAMU peasibHOW
DEeNCTBUTENBLHOCTN U CTAHOBATCSA ONOPON COBPEMEHHON HAayKM N NMPOVU3BOACTBA.
TepMUH «CynepkoMnbiloTep» CyLLeCTBYeT Tak e L0JIr0, Kak 1 caMo npencTassieHne o


https://www.evkova.org/#evkova

KoMMbloTepe.

Ho camo noHATMe BOLWJIO B UCNOJIb30BaHMe ToNbKo B 1975 rony, korga Cenmyp Kpen
noctpowun annapaT Cray-1. CoBpeMeHHbIN NepCcoHasbHbIM KoMnbtoTep pa3 B 500
npesocxoamnT no beicTpopgencTeuto Cray-1. NpuctaBka cynep- 3a 3TO BpeMS
yCTpaHmnach, n cemvyac MmHorume nsberatoT NOHATUS «CynepkKoMnbloTep». Ha
CEerogHAWHNN MOMEHT CynepKoMnbloTEPaMn NPUHATO Ha3blBaTb KOMMbIOTEPLI C
OFPOMHOW BbIYUCAUTENIbHOW MOLLHOCTbLIO, NpeAHa3Havaowmecs ansg
BblCOKOMNpPOMU3BoaAnTENbHbIX BbldncneHnn. dupmaCrayResearchs 2000 r. co3gana cynep-
9BM npoussoauTesibHocTbio 1 TFLOPS = 1 000000 MFLOPS. Co3paTb Takyto
BblCOKOMNpoun3soauTenbHyto 3BM no coBpeMeHHON TeEXHONOM MU Ha O4HOM
MUKpOMNpoLeccope HEBO3MOXHO, T.K. eCTb OrpaHuyeHune, obycsioBieHHOe KOHeYHbIM
3Ha4YeHNEeM CKOPOCTU pacrnpoCTpaHEHMS dNeKTPOMarHUTHbIX BOJIH (300 000 km/cC), T.K.
BpeMs pacnpocTpaHeHUsa CUrHasa Ha pacCTOsIHNE HEeCKOJIbKO MUJIJIMMETPOB (JINHENHbIN
pa3sMmep cTopoHbl MIM) npu 6bicTpoaencTeum 100 mapa. on/c CTaHOBUTCHA COM3MEPUMbIM C
BpeMeHeM BbINMOoJIHEHUA o4HOM onepaunn. NMosaTomy cynep-3BM co3patoTca B BUAe
BblCOKOMNapasiie/ibHbIX MHOMOMPOLLECCOPHbIX Bbl4NCAUTENbHbLIX cuctem (MIMBC).
BbicokonapannensHbie MMNBC nmeoT HECKOJIbKO pa3HOBMAHOCTEN: MarucTpasibHble
(koHBenepHble) MMNBC, B KOTOPbIX MpoLEeccopbl 04HOBPEMEHHO BbIMOJIHAIOT pa3Hble
onepauun Hapj nocnenoBaTesibHbIM NOTOKOM obpabaTbiBaeMbIiX AaHHbIX; MO NPUHATON
Knaccngpunkaunm takme MIMBC oTHOCATCA K CUCTEMaM C MHOTOKPaTHbLIM MOTOKOM OaHHbIX
(MKO[L vnn MISD-MultiplelnstructionSingleData); BekTopHblieMINBC, B KOTOPbIX BCE
rnpoueccopbl 04HOBPEMEHHO BbIMOJIHAKT OAHY KOMaHAY Had Pa3/In4YHbIMU OaHHbIMU -
OOHOKPaTHbIN MOTOK KOMaH C MHOFOKpPaTHbIM MNOTOKOM AaHHbIX (OKM[ nnn SIMD-
SinglelnstructionMultipleData). MaTpu4yHslie MIMNBC, B koTopbix MIMT ofgHOBpEeMEHHO
BbIMOJIHAIOT pa3Hblie onepaunnm Hah HEeCKOJIbKUMIN nociefoBaTesSIbHbIMU MOTOKaMu
obpabaTbiBaeMbIX AaHHbIX - MHOFOKPATHbIA NOTOK KOMaHA4 C MHOIMOKpPaTHbIM MOTOKOM
OaHHbIX. YC/I0BHbIEe CTPYKTYPbl O4HOMNPOLLECCOPHON N MHOIOMpoLeCcCopHbIX
BbIYUC/INTEJIbHbIX CUCTEM MOoKa3aHbIB cynep-2BM ncnonb3yTCA BCe TPU BapuaHTa
apxutekTypbl MMNBC: CTpykTypa MIMDB KnaccnyeckomMm ee BapuaHTe (HanpuMep, B
cynep3BM BSPdupmbl Burroughs);

[ONa Kaknx e Lenen Hy>KHa CToJIb LOPOrocTosAwas N CBEPXMOLLHAsA TEXHMKA?
Knaccmyeckon obnacTtblo npuMeHeHunsa cynep-2BM Bcerpa 6b11m Hay4dHble nccnefoBaHus.
To eCTb 3TO Te cpepsbl, Fae AJasa peweHns 3agadym NPpMMeHSaeTCs YNCNeHHoe
MoaenupoBaHue; TaM, rae TpebyeTcs orpoMHbI 06BEM CNOXKHbIX BbIYNCIEHUN,
06paboTka OrpoOMHOro KOIM4YeCcTBa AaHHbIX B peasibHOM BPEMEHU, WIN FAe pelleHne
3a4a4m MoXeT bbITb Han4eHO NPOCTbIM NepebopoM MHOXKECTBA 3Ha4YeHN 60bLIOro



KOJIM4yecTBa UCXOOHbIX NapamMeTpoB. CHavana cynep-3BM npuMeHaInchk TONbKO As
060pPOHHbLIX 3a4a4: PAacyYéThbl MO AAEepPHOMY N TEPMOSOEPHOMY OPYXXUIO, SAEPHbLIM
peakTopaM. No3>xe, No Xo4y COBEPLUEHCTBOBAHUA MaTeEMaTUYECKOro annapaTa
YNUCNEHHOrO0 MOAENMPOBAHUSA N PAa3BUTUSA 3HAHUIN B APYrux chepax Hayku, cynep-2BM
CTa/ M NPUMEHATBLCS N B 0ObIYHbIX pacyYéTax, OCHOBbIBAsi U CO34aBasi HOBblE Hay4Hble
OVCLUMINHBI, HANpUMep, YNCIIEHHbIN MPOrHO3 NoroAbl, BblYUCANTENbHAA buonorus un
MeOuUnHa, BbIYUCAUTENbHAA XUMUS, BbIYHUCINTENbHAA FMAPOANHAMMKA,
BbIYNCINTENbHAA JIMHIBUCTUKA U T.M.

Ans koro pa3pabaTbiBaloOTCA CBEPXMOLLHbIE U CBEPXYMHbIE€ MaLlWHbl U FAe OHU
NCronb3yTcA? CynepKoMmbioTEPbl MCMOJIb3YIOTCA YYEHbIMU MPU pelleHnn 3aaad
KBAHTOBOW (PU3MKUN U MEXAHUKN. B BOEHHOW NMPOMBbILLUJIEHHOCTU C NOMOLLbIO
CyrnepkoMnbioTepoB pa3pabaTbiBalOT HOBble TaKTUYECKUE N CTpaTernyeckme nosvuun.
Cynep-2BM nomoratoT oCyLeCcTBAATb pa3/InyHble Uccrie0BaHUS Mo NOBbILWEHUIO

3P PEKTNBHOCTN rOTOBON BOEBON TEXHUKN 1 MO €e MoAepHM3aunmn. Takxxe C MOMOLLbIO
HUX pa3pabaTbiBalOTCA HOBENLWIME BUAbI OPYXKUSA U CPeacTB 3awwmnThl. iccnenoBaHue
AAEpPHbIX NPOLLEeCCoB, MOAeIMPOBaHME LLeNHON peakunm 1 aAepHOro B3pbiBa AatoT
y4yeHbIM boraTbln MaTepuan ansa nccnefoBaHusa 3TUX yaMBUTENbHbIX, HO OMNAaCHbIX
ABNIEHUN. VI3y4yeHne MosieKynapHOW CTPYKTYypbl benka nomoraeTt caenaTb HEMao
Ba>XHbIX U LLEHHbIX 019 YesioBe4YeCTBa OTKPbITUN, onpeaenuTb NPUYNHbI U MeXaHU3Mbl
reHeTn4yeckn obycnosneHHbIX 3aboneBaHnin. Takaa paboTa noa cuay ToJSIbKO
cynepkoMmnbetoTepaM. BupTyanbHble MOAEIN KPOBEHOCHOW CUCTEMbl YesioBeKa
nccnenyoTcs BpadYamum n bruonoramum ans Toro, 4Todbl NONYYUTb 3PPEKTUBHbBIE CNOCODDI
6opbbbI € 3abonesaHmMAMN cepaua U cocynoB. HO 3TN MOLLHbIE BblYUCUTENbHbIE
MaLNHbI HY>XHbl HE TOJIbKO AJ18 NpoBefeHUs Cepbe3HblX HaY4YHbIX NCCNef0BaHUN,
pe3ynbTaTbl KOTOPbIX MPUHECYT YenoBe4yeCcTBY NA0Abl TOJIbKO B Byayuiem. MpuknagHoe
NPUMEHeHne CynepKoMMbioTEPOB MOXXHO OBHapPYXNTb BO MHOIMX chepax Halen XXNU3HMW.
NMpumeHeHne cynep-3BM B 6uonorum n megmunHe. CoBpeMeHHble MeguLHCKue
nccnenoBaHns, Hogenwne pa3paboTKm N HayYHble OTKPbITUSA CTasiM BO3MOXXHbI UMEHHO
bnaropaps cynep-2BM, KOoTOpble NO3BONAIOT MPOBOANTL CBOEBPEMEHHYIO ANArHOCTUKY,
¢ 601bWKMM NPOLLEHTOM BEPOATHOCTM NPOrHO3MPOBaTb X04 B0ONE3HN N peaKkumio
opraHmsMa Ha nedveHue. CyrnepkoMnbioTepbl MO3BOJIAIOT MOAEIMPOBATL NPOLLECCHI,
npoucxogsime B XXU3HEHHO Ba>KHbIX OpraHax A1 Toro, 4Tobbl MOHATb OCHOBHOM
NPUHLMN nX paboTbl N 3ppekTUBHO BOPOTHCA C NATOIOrNAMMN.

Cynep-2BM B npomsblilsieHHOCTU. briarogaps cynepkoMnbioTepam Halla XU3Hb
cTaHoBuTCA 6onee komgopTabenbHoM N 6€30nNacHOn, Tak Kak MMEHHO 3TWN MalUWUHbI
nomoratT pa3pabaTbiBaTb HOBble MoAenn aBTomobunen n camoneTos. icchegoBaHue
a3poaMHaMNYEeCKMX CBONCTB, YCTOMYMUBOCTU, MAaHEBPEHHOCTU, CNOCODbI coveTaTb 3TH



KayecTBa B ONTUMAJIbHOM MPOMOPLUM MOFYT TOJIbKO CYNEePKOMMbIOTEPDI.

CynepkomnbloTepbl B POCCMN-3TO HauMoHasibHOEe A0CTOAHUE, U ux pa3paboTka n
Mpon3BOoACTBO HECOMHEHHO A0JIKHbI 6bITb OAHUM N3 MPUNOPUTETOB rOCYAapPCTBEHHON
TEXHUYECKOW NOIMTUKN CTPaH, KOTOpblE ABAAIOTCA MUPOBbIMN Nnaepamu B obnacTtu
TexXHUKN n Haykn. CLLUA n AnoHusa ABAAOTCA NPakTUYeCKU eAUHCTBEHHbIMU CTpaHaMu,
pa3spabaTbiBalOWMMN N NPOU3BOAALLMMUN CyNepKoMMbloTepbl B 60bLLInX MacluTabax.
Csoun cynep-2BM 6binn co3aanbl B MHAMN n Kutae. Ho Bce-Takn BONbLUMHCTBO Pa3BUTbIX
CTpaH, B TOM 4Yucne n psag rocygapcts BoctoyHow EBponbl, NpeanovynTatoT
NCMOJIb30BaTb CyrnepKoMnbloTepbl, NponsseneHHble B CLUA n AnoHun. NonoxxeHuve ¢
pa3paboTKkamMm cynepkoMnbioTeposB B Poccumn, o4eBUOHO, OCTaBASET »XeaTb Jy4dllero.
PaboTbl Hag oTe4yecTBEHHbIMKU Cynep-2BM B nocnenHne rofbl BeJINCb Cpasy B
HECKONIbKMX opraHusaumax. Mon ynpasneHnemM akagemmka B.A. MenbHukoBa bbina
pa3paboTaHa BekTOpHas cynep-3BM "3nekTpoHnka CC-100" c apxmuTeKkTypon,
HanoMmunHatowen Cray-1. B IHCTUTYTe TOYHON MEeXaHUKU U BbIYUCINTENbHOW TEXHUKU
npoBoasATcsa paboTbl NO CO3A4aHNIO CynepKoMNbloTepoB "Ibbpyc-3". ITOT KOMNbIOTEP
MOXXeT MMeTb A0 16 NpoueccopoB C TakToBOW YacToTon 10 HC. o oueHKam
pa3paboTymkos, Ha TecTax LINPACK npn N = 100 bbicTpoaencTBme npoueccopa
coctaBuT 200 MFLOPS, npu N = 1000 - 370 MFLOPS. [pyras pa3paboTka, BbINOJIHEHHAA
B 3TOM UHCTUTYTeE, - MoaynbHbIN KoHBenepHbIn MNpoueccop (MKIT), B KOTOpOM
NCNoJsb3yeTCHA OpUrMHasibHas BEKTOPHAA apXUTeKTypa, HO Mo BbICTPOAENCTBUIO OH,
BEPOATHO, AO0/DKEH yCTynaTb "9nbbpyc-3". Opyrum ueHTpoM paboT Hafg
oTe4yeCTBEHHbIMU CyrnepKoMMbioTepaMn ABMSETCA N3BECTHbIN CBOUMUK paboTaMu no
co3faHuo eanHon cuctemol 9BM Hay4yHo-nccneposatenbCKnm LLeHTp 1eKTPOHHON
BboldncnuTenbHonm TexHUKN. Tam 6bia BbINOIHEH PAA MHTEPECHbIX pa3paboTok:
pa3inyHbie Mogenn BeKTOPHbIX cynep-2BM EC 1191 Ha ECL-TexHonorum n nayTt paboThl
Hag HOBbIM cynepkommnbioTepom "AMYP", B kKoTopoM mncnosibdyetca KMOIl-TtexHonormns.
Pan opraHu3auwnn Bo rnase ¢ UMM PAH BeayT paboTbl Nno co3aaHnto MPP-KkoMnbloTepa
MBC-100, B NpouLeCCOpPHbIX 3JIEMEHTaX KOTOPOro NCMNOJIb3YITCA MUKPOMPOL,.EeCccopsbl
i860XP, a onsa opraHn3aumMn KOMMYHUKaLNA NMPUMEHATCA TpaHcnbloTepbl T805. XoTA B
HaJINYNN UMEKTCS ONbITHbIE 0Opa3LUbl HEKOTOPbLIX N3 BbILLEYNOMAHYTbIX 0TE€4eCTBEHHbIX
KOMMbIOTEPOB, HO HN OOUH U3 HUX MPOMbILWJIEHHO He MPON3BOANTCSA

BbiBOAOM U3 BbilLleyKa3aHHOro B Halle BpeMs B CynepKoMMNbioTEPHOM MUpe
HabnogaeTcs HOBas BOJIHA, KOTOpas Bbl3BaHa Kak ycnexamum B 0b61actu
MMUKPOMPOLLECCOPHbIX TEXHOOM NI, TaK U NOSIBJIEHNEM HOBOIrO Kpyra 3afay, BbIXOOALLNX
3a paMKN TPagNLNOHHbLIX Hay4YHO-UCCNenoBaTeNbCKMX nabopatopumin. Hanuuo
MIrHOBEHHOE pa3BUTUE B MPOU3BOAUNTENLHOCTU MUKponpoueccopoB RISC-apxmuTekTypsl,



pacTyllee 3aMeTHO bbiCTpee, YeM NPON3BOANTENBHOCTb BEKTOPHbLIX MPOLIECCOPOB. Tem
He MeHee, BEPOSTHO, ByeT Npoaos/»KaTbCsA Pa3BUTUE BEKTOPHLIX cyrnep-2BM, no
KpalHen mepe oT Cray Research. BeposTHO, OHO Ha4YMHaeT cAep>XMUBATbCSA U3-3a
TpeboBaHUI COBMECTUMOCTU CO CTapbiMX MoaenaMun. YCNewHo pa3BMBaOTCSA CUCTEMBI
Ha 6a3e Mpp-apxUTeKTyp, B TOM YUCJie C pacnpeaeneHHon namaTbio. Bo3HUKHOBEHME
HOBbIX BbICOKOMPOU3BOANTESIbHBIX MUKPOMNPOLLECCOPOB, NCMOJIb3YOLWMNX HELOPOrYHO
KMOTI-TexHONornto, 4To 3Ha4YNTENIbHO YBEJIMYMBAET KOHKYPEHTOCMNOCOOHOCTb AaHHbIX
cucTtem. Beab paHee cynep KomnbloTepbl ObiaM BPOoAE 3MTAPHOM0 WTYYHOrO
WHCTPYMeHTa, KOTOopbI Obls1 4OCTYNEeH B OCHOBHOM Y4eHbIM M3 3aCeKpeYeHHbIX SaepHbIX
LLEHTPOB N KPUNTOAHANNTUKAM creucny>x6. Ho pa3BuTre annapaTHbIX U NPOrpaMMHbIX
CpenCcTB CBEPXBbICOKOW NPON3BOAMNTENBHOCTY NO3BOINIO OCBOUTL MPOMBbILLIEHHbIN
BbIMYCK 3TUX MALUMH, @ YUCJI0O UX MNOJIb30BaTeENEN B HAcTosLLEee BpeMsa NOCTUraeT
NEeCSATKOB Thics4. DaKTUYECKW, B Hallle BpeMs BCe 06LLECTBO NepexnBaeT NoASIMHHbIN
6yM CynepKoMMblOTEPHbIX MPOEKTOB, pe3ysibTaTaMN KOTOPbIX aKTUBHO MOJIb3YOTCS He
TOJIbKO TaKue TpaauLMOHHbIe NOTPEbMTENN BbICOKMX TEXHOIOMMI, KaK aBTOMObMIbHAas,
aspoKoCMMYecKas, paano3/IeKTPOHHAA U Cy0CTPOMTENIbHAs oTpacan
MPOMBILLIEHHOCTU, HO U Ba)KHeNLmne 06,1acTu COBPEMEHHbIX HAayYHbIX 3HaHU. BypHoe
pa3BuTue cyrnep-3BM cTano oTKJNKOM Ha NMoTPebHOCTb YesioBe4YecTBa B MalUMHAX,
MOOENINPYIOLWMX MPOLLEeCChl B peasibHOM BPEMEHM W BbIMOMHSAOWNX PO APYTUX CIIOXHbIX
3anay4. CynepkomnbloTepbl BCerga sBAs/INCbL BOMJIOWEHNEM HOBENLLNX Hay4YHO-
TEXHUYECKUX OOCTVMXKEHUI U 3a4aBasin TEMN U TEHAEHUUW Pa3BUTUS OPYrUX BUOOB
MaLKH. MoKa poCcT NPOV3BOAMNTENIbBHOCTY CYNEPKOMIMbIOTEPOB OTBEYAET YBENYEHUIO
CNOXXHOCTK nNpobnem, NnpeacTawWmnx nepen 4enoBekoM. Ho MOXXHO 3aMeTUTb, 4YTO
COBpEeMeHHas KOHLenuus pasBUTUS BbIYNCINTENbHBLIX CPeACTB HarnpaB/ieHa Ha
KOJIMYEeCTBEHHOE yny4lleHne xapakTepucTuk. Mpouecc pa3paboTKn B HEKOTOPOW
CTeneHN MOXXHO Ha3BaTb «BbXKMBAHUEM» MaKCUMyMa U3 y)Ke CO34aHHOro.

OTO aBTOp npeanosiaraeT TO, YTO COBPEMEHHbIV 3Tan pa3BUTUA BblYUCINTEIbHOW
TEXHUKWN y>Ke BOLIEsI B COCTOSAHNE OTHOCUTENbHON CTabnnabHOCTN U Kakux-1nbo
Ka4yeCTBEHHbIX U3MEHEHWNI B Npefesiax COBPEMEHHOW KOHLUEeNUMn easa avm nNpuaeTcs
oxunpaTtb. O4eBNOHO, 4TO 3a 3TanoM CTabnabHOCTU, KOTOPbLIN MOXKET NMPOAINTbLCSA
onpeneneHHoe BpeMs, npocsenyeT «CMYyTHbIA Nepnoa», Korga ypoBeHb BO3MOXKHOCTEN
CYNepKOMMbIOTEPOB Y)XE& HE CMOXET UATU B HOTY C MOTpebHOCTAMM YenoBeyecTBa. 3Ta
npobnema nopoanT HEOBXOAMMOCTL B Nepexone Ha Ka4YeCTBEHHbIN HOBbIN YPOBEHb
BbIHNCINTESNIbHON TEXHUKWN. B COBPEMEHHOM MUpE CYyNepKOMMbIOTEPHbIE TEXHONOM NN
CTanun cTpaTerndyeckom obnactblo. I 6e3 Hee HeoCyweCcTBUMO AasibHenwee pa3BuTtue
3KOHOMUKMN. MOLLHOCTb HauMOHasbHbIX Cyrnep-2BM cen4vac Tak e BaXkHa, Kak
MOLLHOCTb 3/1IEKTPOCTaHLUNN nan konndecteo 6oerosoBok. CyrnepkoMnbioTep CcTa



nokasaTesieM TEXHNYECKOro YPOBHS rocyaapCcTBa.
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