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KINACCUDUIKALIAA
NEPCORANBABIX
KOMIMNBROTEPOB




BapnaHTOB  HMCIIOJIB30BaHMUS
nepCcoHAIBHBIX KOMIBIOTEPOB (IIK) B
npo(ECCUOHATIBHON  JICATCIILHOCTHU
MOXET OBITb MHOXECTBO, MU B
BUCUMOCTHA OT ILEJIEU M PEHIAEMBIX
3a7a4 JJIs aBTOMAaTH3alliM pPadoyero
MECTa  CIEUHAJNCTa  BBIOMpAETCs
OIIPEACIICHHBIA TUII KOMITBIOTEPA.




Bce koMnbHOTEPHI MOKHO Pa3aeUTh HA:

0asoBbie HacToJIbHBbIE IIK — yHUBEpCabHBIE
HacToabHbIe 11K;

MOOMJIbHBbIC KOMIBIOTEPbI — KapMaHHBIC
(pyuHbI€) U OJOKHOTHBIC, WM IIJIAHIICTHEIC,

(HOyTOyKH), a TaKXe HOCHUMBIC
HaJICBAEMbI€) KOMIBIOTEPHI M TeJe(OHBI-
KOMITBIOTEPHI;

cnequaausuposanubie IIK — cereBbie
KOMIIBIOTEPHI, Pa00YME CTAHIMHA W CEPBEPHI
BBICOKOI'O YPOBHS;

CYylIEpKOMIIbIOTEPHbIE CHCTEMBI.



ba3oBbie HacTOBbHBIE IIK —
® KpacuBO HaOHpaTh TEKCThI pedepaToB, a
TAKXK€ JTFOOBIC IPYTrUe TEKCTHI, OJTaHKA 1
OOTOBOPBI;

® JeJiaTh PA3JIUYHbIE PACUETHI, PUCOBATD,
CJIyIIaTh MY3BIKY ¥ CMOTPETH cynepDV D-
(bMIIBMBI;

® 0OMEHUBATHCS IIOCJIAHUSMHU 10
AJICKTPOHHOM IIOYTE MJIM IIPOTYIUBATHCS I10
BCEMHUPHOM CETU VIHTEPHET.



e OObIYHBIN HACTOJIbHBIN IIEPCOHAJILHBIN
KOMIBIOTEP COCTOUT M3 CHCTEMHOro OJOKa,
MOHMTOPA, KJIABUATYypbl U MbllK. Camas BaKHas
4acTb  KOMIIBIOTEpAa —  CHCTEMHBIA  OJIOK,
COZIEpKAIIUU TIPOLIECCOP U ONEPATUBHYIO MAMATh,
KECTKMW JUCK, WIM BHHYECTEP, IHCKOBOI |,

D-ROM # HECKOJIBKO TaK Ha3bIBA€MBIX IIOPTOB
(COM, LTP, USB — port) — miar, cHaOXE€HHBIX
pazbeMaMH I MPUCOCAUHEHUSA K KOMIIBIOTEPY
NOMOJHUTEIbHBIX YCTPOUCTB: JJI IEYarTh —
IIPUHTEPA, 11 CBA3U C IPYTUMHU KOMIIBIOTEPAMU —
MOJIEMA, IS BBOJA N300PaKE€HUN B KOMITBIOTED —
CKaHEpa U HEKOTOPBIX APYTUX YCTPOUCTB.



IlepcoHanbHBIM KOMIIBIOTED




MoOuIbHbIE KOMIILIOTEPbI

bBJIOKHOTHBIE KOMITBIOTEPHI

Bce, KoMy HYKEH KOMITBIOTEDP Ha KaXKIIbIU
ICHb Ha pa0d0TE U JOMa, HECOMHEHHO,
bIOCPYT OJIOKHOTHBIM (IUIaHIIeTHBIN) TTK
(notebook). HoyTOyk — 3TO mOJIHOLICHHBIM
[IEPEHOCHOM KOMITLIOTEP HEOOIBIIINX
ra0apuUTHBIX Pa3MEPOB ¥ MAJIOK MACCHI.
















DOSENG.ORG




Kapmannbie 11K

IlonbITKa CXaTh HACTOJIBbHBIU KOMIIBIOTEDP 110
pasMEpoOB  IUIMTKKA  IIIOKOJaja  Jaja
OXJICHUE HOBOMY KJIACCy KOMIIBFOTEPOB —

KapMAdHHBIM IICPCOHAJIbHBIM KOMIIBIOTCPAM
(KTIK).
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KIIK umeer pa3mepsl 3JIEKTPOHHOHU 3aITMCHOU

KHUKKA U Maccy okoso 300 1, onepanrmoHHYIO
CHCTEMY, OJAXOSAITY IO IS paloThI
MOJHOILEHHOTO IIPOrPaMMHOIO0 OOECIICUCHHUS —
TEKCTOBOT'O pPelaKToOpa, TAOIUYHOI0 HMpoleccopa,

), 0a3  JaHHBIX, JEJI0BOH  rpaduKu.

MIOBIOTEPbl CHA0KEHBI MOHOXPOMHBIM HWIIU
[BETHBIM  KUIAKOKPUCTAIUIMYECKUM  SKPaHOM.
Nmeetcs BO3MOXHOCTD [IOJIKJIFOUCHUSI
pPa3HOOOpPaA3HBIX BHEIIHHUX YCTPOMCTB, Kak
TPAAUIMOHHBIX (MOJEM, IIpUHTEpP), TaK M
CIICHHAJIbHBIX (CKaHEp IITPHUX-KOJa, COTOBBIN
TeJIC(POH).




e Co3arenyd KapMaHHBIX KOMIIBIOTEPOB
OTKA3aJIMCh OT KJIaBHATYypPhl, 3aMCHUB
€€ Ha IIEpPbEBOM BBOA. BBOA JaHHBIX
Ha KIIK 0e3 KJIABUATYPHI

CYILLIECTBISICTCS C MNOMOIIBK) CTHIIO
(mepa), KOTOpPOE OOBIYHO HMMEET

dbopMy LHUIMHIAPA C PE3UHOBEIM
HAKOHCYHHUKOM.



OMIILIOTEPbI-TEJIe(POHDbI

OTH  YCTPOMCTBAa JOCTAaTOYHO  YIOOHBI.
MOXHO  3BOHMTH  II0  TeaedoHawm,
3aHECCHHBIM B 3alIMCHYIO KHUXKKY, a TaKXKe

MCT0JIb30BaTh BCE BO3MOKHOCTH

apMaHHbBIX KOMIIBIOTEPOB. Ecnu

O3BOJISCT TapU(PHBLIA IJIaH, TO MOXKHO

paborath ¢ ITHTEpHETOM.



\\







OCHUMBIC HepCOHaJII)HI)Ie KOMHblOTepr
(HIK)

Yemoek ¢ HIIK 4yem-To HamoMuHaeT
kuHomHoro PoOokoma: Ha mosice —
KOpOOOUKa IIPOLECCOPHOIO MOIYJIS, K

PEAIICYbI0 MPHUCTETHYTHI  HEOOJIbIIAs

KJIaBHATypa W MAaHMIIYJISATOP, HA TOJIOBE

3aKpPEIUICHbl OUCIUIEM W  HAYIIHUK C

MHUKPO(DOHOM.




Hocumbie mepcoHaIbHbIE
KOMIIBIOTEPHbI




CrhnennaauzupoBannbie 11K

CeTeBble KOMIIBIOTEPHI, MPEAIaracMbie
KOMIIAHHASIMU HE pacIioyiararoT
JIOKAJIbHOW  JIMCKOBOW IIaMSTBIO WU
[IO3TOMY 3aBHUCSIT OT CETH U CEPBEPOB.
CeTeBble  KOMIIBKOTEPBI U CEPBEP
IIPUIIOKEHU U YIPABJIAIOTCS
coocTtBeHHOU (pupMeHHOM OC, KoTOpas
orimdaeTca or Windows, HO B KOTOpPOH
MO>KHO 3aITyCKaTh Windows-
ITPUIIOKCHUS.
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CynepkoMnbTEepPHI.

OCHOBHBIM SIJIPOM CYIIEPKOMITBIOTEPA
ABJISIETCI MOIIHBIA KOMIIbIOTEPHBIN
KOMIIJIEKC, B KOTOPOM OOBbEIMHEHEI J10 12

YXIIPOIIECCOPHBIX CEPBEPOB Ha 0a3e

ocaenHux Moaeneu Intel Pentium. J/IBa

OOIOJIHUTEIIbHBIX KOMIIEKCA UMEIOT 110

BOCEMb PA00YNX CTAHIMHU Kaxabid. OHU

MOT'YT pa00TaTh aBTOHOMHO HJIM B COCTaBE

00BEIMHEHHON CUCTEMBI.




[lepBble CYNMEPKOMMbIOTEPSI

Ha4anom apbl cynepKoMnbloTepoB
MOXHO Ha3BaTb 1976 roa, Koraa
nosiBuaacb nepeas BEKTOPHasa cucrema
Cray 1. PaboTtasa c orpaHMYeHHbIM B TO
BpeMs Habopom npunoxeHun, Cray 1
nokasasia HacTo/NbKO BrevaTasaowme no
CpaBHEHWUIO C 06bIYHBIMM CUCTEMaMMU
pe3ynbTaTbl, YTO 3aC/NYXXEHHO noay4una
Ha3BaHue “cynepkomnbioTep” 1
onpepensana passuTue BCEN MHAYCTPUN
ICOKONPOU3BOAUTENbHbIX BblUNCAEHUN
ewe gonrve rogbl. Ho 6onee yem 3a gBa
AECATUNETNS COBMECTHOM 3BONOLNMK
apXUTEeKTYp M NPOrpaMMHOro
obecneyeHuns Ha pbIHKE MNOSABASANUCH
CUCTEMbI C KapAWHAaNbHO
pasnMyaoWmMMNUCA XapakTepUCTMKaMM,
NO3TOMY CaMO MOHSATHE
“cynepkoMmnbloTep” cTtano
MHOIO3HAYHbIM




[ToMMeEHEHME CYNMEPKOMIMBIOTEPOB

TOOAMLMOHHOM CAOEPOM MPUMEHEHMS CYNEPKOMIMbIOTEPOB BCETAQ OblAU
HOYYHbIE MCCAEAOBAHMA: CPU3MKA MAC3Mbl U CTATUCTUMHECKAS MEXAHMKA, JOM3MKA
KOHAEHCUPOBAHHbIX CPEA, MOAEKYAIPHAS M ATOMHAOS GOM3MKA, TEOPUA SAEMEHTAPHbIX
4ACTML, FA30BAY AMHOMMKAO M TEOPUSI TYPOYAEHTHOCTH, ACTPOMOU3MKA.

B XMMMU - pPA3AMYHBIE OOAQCTU BbIMMCAMTEABHOM XMMUMKU. PaA OBAQCTEM
NPOUMEHEHMA HAXOAMTCHS HA CTbIKAOX COOTBETCTBYIOLLUMX HAYK, HAMNPUMMEP, XUMUU U
OUOAOTMM, U  MNEPEKPLIBAETCS C  TEXHUMYECKMMUM  MPUAOXKEHMAMM. TAK, 30AQYU
METEOPOAOTUM, M3YYEHME QATMOCAIEPHBIX SBAEHMI U, B MNEPBYIO O4EPEAb, 30AAYA
YHOTO MPOrHO3A MOTOAbl, AAS PELLEHUS KOTOPOM MOCTOSHHO He XBATAET
MOLLIHOCTEM COBPEMEHHBIX cyrnep 3OBM, TeCHO CB43AQHbI C pPELUEHMEM PIAC
NepPEYNCAEHHDBIX BbiLLE MPOBAEM UIUKU. CpeAn TEXHUMHECKMX MPODAEM, AAS PELLEHMS
KOTOPbIX  MCMOAB3YIOTCS  CYNEPKOMMbIOTEPLI -  30AQYM  ADPOKOCMMHYECKOU U
BTOMOOUABHOM  MPOMBILLAEHHOCTH,  JAEPHOM  BHEPTEeTUKM, MPEACKA3AHUE U
PA3PABOTKM MECTOPOXAEHMM MOAE3HBIX MCKOMAEMBbIX, HEAOTEAOOBLIBAIOLLLEM M TA30BOM.
CynepKOMMbIOTEPLI  TPAAMUMOHHO MPUMEHSIIOTCS  AA9  BOEHHbIX LieAen. Kpome
OYEBUAHDBIX 30AQY PA3PADOTKM OPYXMA MACCOBOTO YHUHTOXEHMUS M KOHCTRYMPOBAHMS
COMOAETOB M PAKET, MOXHO YMOMSHYTb, HAMPUMEP, KOHCTPYMPOBAHME OECLLIYMHbIX
MOABOAHBLIX AOAOK M ApP. COMbIM 3HOMEHUTbIM MNPUMEP - 3T0 AMEPUKAHCKAS
nporpamma COWN.




APXUTEKTYPA CYNEPKOMMbIOTEPOB

B coOTBETCTBUM C KlACCUYECOM CUCTEMATMKON ONIMHHA, BCE KOMMbIOTEPLI AENATCSA Ha YETbIpe Kiacca B
3aBMCMMOCTU OT YMC/ia NOTOKOB KOMaHA M AaHHbIX. K nepBoMy knaccy (nocnenoBaTtesibHble KOMMbIOTEPSI
¢doH HenmaHa) npuHagnexaT o0bbluHble CKanspHbIe 0AHOMPOLECCOPHbIE CUCTEMbI: OAMHOYHbLIA MOTOK
KOMaHA - OAMHOYHbIN MOTOK AaHHbIX (SISD). MNepcoHanbHbIN KOMOLIOTEP UMEET apxuTekTypy SISD,
NpUYeM He BaXKHO, NCMONb3YHTCS Nn B NK KOHBeNepbl ANs YCKOPEHUS BbIMOJIHEHUS ONepaunii.

BTopon knacc xapakrtepusyeTcs HaJIMYneM oAMHOYHOrO NOTOKAa KOMaHA4, HO MHOXECTBEHHOIO NoToKa
AaHHbIX (SIMD). K aTOMy apXMTEKTYPHOMY KJlacCy NMpuUHaasexaT O4HOMPOLECCOPHbIE BEKTOPHbLIE UK,
TOYHee roBopsl, BEKTOPHO-KOHBENEpHble CyrnepKoMnbioTepbl, Hanpumep, Cray-1. B aTom cny4yae Mbl
nMeeM Aeno C O4HUM MOTOKOM (BEKTOPHbIX) KOMaHA, @ MOTOKOB AAHHbIX - MHOMO: KaXAblA 3/1eMEeHT
BEKTOpa BXOAWUT B OTAE/bHbIA NOTOK AAHHbIX. K 3TOMY Xe Knaccy BblYMCAUTENBbHBIX CUCTEM OTHOCATCSH
MaTpU4HbIE MPOLLECCOopbl, HanpuMep, 3HaMeHuTbIN B cBoe BpeMs ILLIAC-IV. OHu Takxe uMerT
BEKTOPHblIe/KOMaHAbl U peanun3yloT BEKTOPHY 06paboTKy, HO HE NOCPeACTBOM KOHBENEPOB, KaK B

BEKTOPH



AOMALLIHME CYNEPKOMIMbIOTEPHI

B TDOAMLLMOHHOM NOHMMAHUK CYNEPKOMIMBIOTEPAMM
HO3bIBAKOTCH OOAbLLUME MALLIMHbI, 3AHUMAIOLLIME OTPOMHbIE
NOMELLEHMSA U PACMNOAOXEHHbIE B CMELLMAAbHbBIX CTOMKAX.
D710 Te CYyNePKOMIMbIOTEPDI, KOTOPbLIE MCMOAB3YIOTCS AAS
NPOBEAEHMA HAYYHbIX BbIMMCAEHUM, U LLEHA MX CPABHMMA C
BI0AKETOM HEDOABLLIOTO TOCYAQPCTBA. TEM BPEMEHEM
KOMMAHMA SGI QHOHCUPOBAACQ HOBbIM CYNEPKOMIMBIOTEP,
AOCTATOYHO KOMMAKTHbIM, YTOObI YMECTUTLCH HO OObIMHOM
CTOAE; 3TA BbIMMCAUTEABHAS MALLMHA MOAYYMAQ HA3BAHUE
Octane lll. Octane Il npakTnyeckn cpasy NOCAE YCTAHOBKM
, TOTOB K paBOTE, OH MUTAETCA OT OOLIMHOM PO3ETKMU, NPU
paboTe NPOM3BOAMT MAAO LLIYMA, A raDApPUTbI €ro
DoAbLLUMX pebep cOCTABAFIOT MpMMeEPHO 30 X 60 CM, 4TO
CPABHUAMO C PAIMEPAMM ODLIMHOTO CUCTEMHOTO DAOKQA.
OTA MALLUMHAO OKOXKETCH MAEAABbHBIM PELLIEHMEM AAS TEX,
KOMY HY>XEeH OCOUCHbIN CEPBEP BbICOKOM
NPOM3BOAMUTEABHOCTH.

KommbloTep MOXET CAEPXATb B cebe A0 80 aaep
npoueccopa n 1 Tepadbanta onepaTMBHOM NAMATH. B
OAHOM 13 AOCTYMHbIX KOHUrypaumm SGI Octane i
KOMMAEKTYETCS 10 ABYXCOKETHbIMM 4-9AEPHbBIMM
npoueccopamu Intel Xeon 5500 1 rpacomyeckmmm
npoueccopamm NVIDIA GP. Bripoyem, Mo XXeAaHUto,
MACCWKB LLEHTPAAbHbIX MPOLLECCOPOB MOXHO 3AMEHUTb U
APYTMMM NPOLLECCOPAMMU, B TOM YUCAE U YUNAMM HA
apxutekType Intel Atom. A BOT LeHbl Ha Octane i
HAYMHAIOTCH C 7 995 OMEPUMKAHCKMX AOAAQPOB.



Cray Titan — cambi MOLLLHbIM
NEePKOMMNbIOTEP COBPEMEHHOCTH
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otuHocTn Cray Titan éyayTt

ANEeNCTBOBAHbI A1 peweHna paaa

ay4dHbIX 3a4a4, a Takxe ans
pelweHns 3aja4y, NnocTtaB/eHHbIX
nepen 3TUM CyrnepKOMMNbOTEPOM
KOMMEpPYECKUMN KOMMNAHUSIMN,
nosiyyarLwmm A0CTyn K
CynepKoMNblOTEPY 3a
onpeeneHHy cymmy (BecbMa
HeManeHbKyt). OCHOBHas xe
pabota Cray Titan Tenepb —
npoBeaeHne CNOXHENLWNX
pacyeToB B TakuUX cepax, Kak

KInMMaTtoJsiorus,
MAaTAeNMANORAANAHIUE ACTHOHOMIAG

He Tak y>X 1 AaBHO NNMAEPOM pPENTUHTA
cynepkoMnbloTepoB 6bl1 Sequoia,
CO34aHHbIN CTapaHMAMKU KoMNaHuu IBM.
Tenepb Xe CaMbiM MOWHbIM B MUpe
CYyrnepKoMnblOTEPOB, COrTacHO

cnncka Top500.0rg, cTtan Cray Titan,
BBeAEHHbIN B paboTy COBCEM HeAaBHO, U
pasMecTmeLlIMnCA B HaunoHanbHoOM
dunsmnyeckon nabopatopumn OKpUaX B
lwtaTte TeHHeccu.

CynepkoMnbioTep Cray Titan noka3biBaeT
npounssoauTenbHocTb B 17,59
netadnon/cek, 4to 6onbLe, YEM Y
npeablaylero «4emMnmoHa», Sequoia. IKc-
nnaep nokasbiBaeT pe3ynbtat B 16,32
netadnon/cek. Nukosas
npoussoauntenbHocTb Cray Titan,
TeopeTunyeckas, cocrasnset 27,11
netadnon/cek. Ctout otMeTuTb, YTO Cray
Titan co3gaH € MCnonb30BaHUEM
rMMépnaAHON apXUTEKTYpPbl, MHOFOMNOTOYHbIX
rpadpmyecknx ynnos nVidia um
TPAAMLUMOHHBIX NMpoueccopoB X86.

OTOT CYyNnepKOMMbIOTEP MOXHO Ha3BaTb
NOTOMKOM cynepkoMmnbloTepa Jaguar,



PUYUHDbI LULUPOKOFO PACIPOCTPAHEHMUS

HecMoTpsa Ha 60osblIoe YMCIO0 CYLWEeCTBEHHbIX
HeAO0CTaTKOB, NMokasaTeslb (1onc NpPoAos/IKAET C
yCnexoM MCnosib30BaTbCs ANSA OLEHKMU
NpoOM3BOAUTENBHOCTU, Ba3npyHaCb Ha pe3ysibTaTax
Tecta LINPACK. MNMpuUYnHbI TaKOMN MONyasipHOCTU
obycnosneHbl, BO-NeEpBbIX, TEM, YTO (PNIOMNC, KakK
FOBOPUIIOCH Bbllle, siBfeTcss abContoTHOM
BEe/IMYNHON. A BO-BTOPbIX, O4EHb MHOIMMe 3aJa4u
NHXXEHEPHOW N HAaYYHOW NPAaKTUKN B KOHEYHOM
NTOore CBOAATCH K PeleHNto CUCTEM JINHENHbIX
anrebpanyecknux ypaBHeEHUW, a TeCT

ofasnstodee 60/bLWIMHCTBO KOMMbIOTEPOB (BKJIOYAs CyrnepKoMnbloTepbl) NOCTPOEHbI MO
U1accCnyegKon apxXmTeKType C UCNOJSIb30BaHMUEM CTaHAAPTHbIX NPOLECccOpOoOB, YTO NO3BOIAET




HassaHune
Komnbeiotep SQHNAK
IBM 709

Cray-1

Cray Y-M

Jaguar Cray XT5-HE
TdAHbXxe-1A

ray Titan

roq
1946
1957
1974
1988
2009
2010
2012

MOLLIHOCTM CYNEPKOMMBIOTEPOB

NPOM3BOAUTENBHOCTb
300 donionc

5 Kdpnonc

160 Mdpnonc

2,3 'dononc

1,759 ldprionc

2,507 MNdononc

17,59 lNdononc



Flops — mepa nponIkossieabHeOe TN

CYyNepKOMIMbIOTEPOB
HasBaHue Flops
FLOPS (takxe flops, flop/s, dnonc nnu
dnon/c) CbJ'IOI'IC 1
(akpoHuM oT aHrn. FLoating-point
Operations Per Second, meradpnionc 1000
NMPOU3HOCUTCH
KakK ¢sionc) — BHECUCTEMHAA eanHnLa, rmra(bnonc 1000 000
ncnonb3lyemas AN U3MepeHus Tepadronc 1 000 0000 000
NpOVU3BOAUTENbHOCTU KOMMbIOTEPOB,
rnokasbiBaloulasi, CKOJIbKO onepaumnm
C nnasdoLwien

3anaTOW B CEKYHAY BbINO/HAET AaHHas
BbluWCINTENbHAS cuctema. Hanpumep,
TpeGyemoe AN UCNOSTHEHUS AaHHOM
npgrpamMMsbi.



MOLLIHOCTM CYNEPKOMIMBIOTEPOB XX
BEKO

NMponsBoauUTENbHOCTb

CynepKkomMnblOTepPOB PA3HbIX CTPaAH
1,200,000

1,000,000
800,000
600,000
400,000
00,000




Ewe 10-15 ner Hazaa cynepkoMnbiloTepbl 6blIM 4YEM-TO BpPOAE SIUTAPHOrO
WTYYHOro WMHCTPYMEHTa, AOCTYMHOr0 B OCHOBHOM Y4YE€HbIM W3 3aCEKPEYEHHbIX SAAEPHbIX
LEeHTpOB, aHanutukam cneucnyx6. OaHako pa3BuTME annapaTHbIX WU MNPOrpaMMHbIX CpPEeAcCTB
CBEPXBbICOKOW MPOU3BOAUTENBHOCTM MO3BOSINZI0O OCBOUTb MPOMbIWAEHHbLIW BbIMYCK 3TUX
MallMH, a 4YWUCI0 MX NONb30BATENEN B HaCTosAlWee BpemMss [AOCTUraeT [AEeCcATKOB ThbICAY.
®aKTNU4Yecku, B HaWM AOHM BeCb MUP nNepexuBaeT MOA/IMHHbIN 6yM CynepKOMMbIOTEPHbIX
NMPOEKTOB, pe3ysibTaTaMU KOTOPbIX aKTUBHO MNONb3YIOTCA HE TOJ/IbKO TakKue TpaAULMOHHbIE
notpebutenn BbICOKUNX TEXHOIOMUMN, Kak a’spoKocMmyeckas, aBTOMObUbHaA,
CyaoCTpouTenbHas W pPaAvO3/IEKTPOHHASA OTpac/iM MNpPOMbILWIEHHOCTU, HO W BaXHeuwme
o6/1aCcTn COBpEMEHHbIX HAay4YHbIX 3HAHWUN.




