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OIITUMM3BALIUA HEPCOHAJIBHOI'O KOMIIBIOTEPA
C IOMOIIBIO OBEPKJIOKHNHT A

Kyanvuuesbamuipxan, cmyoenm 4 xKypca
Ka3zaxcxuii aepomexnuueckuti ynusepcumem um. C. Cetighynnuna, 2. Hyp-
Cyniman

CoBpeMEHHBI MHUP HEBO3MOXXHO TMPEJICTaBUTh 0€3 KOMIIbIOTEPA,
0e3yCJI0BHO, TIPEACTaBUTh KU3Hb COBPEMEHHOTO uYelloBeKa 0e3 eKeIHEBHOU
paboThl Ha KOMIBIOTEPE HEBO3MOXKHO. OJTO MPOUCXOAUT BBHUAY TOTO, YTO
KOMITBIOTEPHI HCTOJB3YIOTCS B pa3HbIX cdepax [IedaTeIbHOCTH, HayuHasg OT
MEIUIMHBl U 3aKaHYUBas MPOU3BOJICTBOM BBICOKOTOYHBIX MPUOOPOB ST HYX]
KOCMHMYECKON NPOMBIIIIEHHOCTU. KpoMe TOro, KOMNbIOTEP MOKHO BCTPETUTH B
KaXJOM J0oMe, He roBopsi yxke 00 oducax ¢upm u opranuzanuii. [lo MHEHHIO
AKCIIEPTOB, B OyAYIIEM BIUSHHE KOMIBIOTEPOB HA HAIIy >KU3HB Oy/1€T HEU3MEHHO
Bo3pactatb. OJHAaKO MOJIB30BATENN TNEPCOHAIBHOTO KOMIBIOTEPA HE JOJIKHBI
3a0bIBaTh O BOMpPOCax OOCITYXKMBAaHUS, TOJJIEPKKH, a TaKKe YIydllleHHue
PaboTOCIIOCOOHOCTH KOMITBIOTEPHON TEXHUKH.

[IpoGnembl  onTUMM3aIUsl  MEPCOHAIBHOTO  KOMIIBIOTEpAa  OCTaeTCs
aKTyaJIbHBIM, pa3pabaThiBAlOTCS METOJbI, HCCIAEAOBATEId U  Pa3paOOTUUKH
npemyiaraloT cBou pemieHuss. CTeneHb BaKHOCTU JTAHHOW HCCIEN0BATEIbCKOM
paboThl, pacTeT MPOMOPIUOHAIBHO TIJIO0ATHHOMY HSKOHOMHYECKOMY CIaay B
CerMeHTe MoTpeduTeabcKoi TexHuku. Ha MomeHT Havama 2021 roma, BCaeACTBHE
pocTta Kypca KpPUNTO-BAIIOTHI, 0Opa3zoBaics nedUIUT HA pPBIHKE BHUICOKAPT,
BCJIEJICTBHE 3TOr0, IIEHbI JaX€ Ha MPOILIOE IMOKOJIEHHUE <OKEJe3a» BBIPOCIU B
HECKOJIBKO pa3, TaKKe NPaKTUYECKHM IPOMCXOJUT U Ha PBIHKE MPOLIECCOPOB.
MupoBbie pecypchl cOOOMIaloT 0 MpobieMax ¢ MOCTaBKAMH, CKIOHSACH K TOMY,
YTO 2 KpyIHBIX npou3Boautesiss MukpocxeM — TSMC u Samsung He ClpaBIsOTCS
co crpocoM. B ycioBusiX OTCYTCTBUSA JOCTYIHBIX ajlbT€PHATUB, B JAaHHOU
MCCJIeIOBATEIbCKOM  paboTe OyAeT TPEACTABICH pEIMIEHUS C  OMOIIBIO
OBepKJIOKHHTA[ 1].

Pa3ron (OH e OBEpPKIIOKHHT, KJIIOKMHT') — MPOLIECC U SIBJIEHUWE MOBBIIICHUS
MOTPEOUTENILCKUX CBOMCTB TMPOAYKTA IO CPaBHEHHUIO C MPEII0KEHHBIMU
MIPOU3BOIUTEISAMH U 3aJI0)KEHHBIX pa3padoTunkamu|2].

Korna Bbl 3anumaerech OBEpPKIOKMHIOM IIpoOLieCCOpa, MPOUCXOIUT
HECKOJIBKO BEIlleH: IEHTpaJbHbIN MPOLECCOpP HAarpeBaeTcsl U MoTpedsieT Ooblie
tera. O0a Qakropa MOryT MPUBECTH K NpoOjeMamM, €ciid I0JIb30BaTelb



UCIIONb3YeT KyJep ¢ HU3KOM paccenBaeMOi MOIIHOCThIO. OOpaTuTe BHUMAaHUE,
€CIM Ball LEHTPaJbHBIM MPOLECCOpP NPH 3alyCKE CTpEecC-TeCTa HarpeBaeTCs
cepiiie 80 rpagycoB, 3TO O3HAYAET, YTO KyJEPy HE XBaTaeT PACCEMBAEMOMU
MOIIHOCTH, U OH HE CIIPAaBISETCS C TEILNIOOTBOAOM. Ecim TemmepaTypa HUXKE
KPUTHYECKUX I[IOKa3aTelled, TO y TOJIb30BAaTENsl IMOSBIIETCA HEKOTOPOE
IIPOCTPAHCTBO B paMKaXx TEIUIOBOrO MAKETa, YTO MO3BOJSAET NOAHATH YACTOTHI €1Ie
BBILIE.

Bce rpaduueckue mpoiieccopbl HACTpOEHBI Ha PabOTy ¢ OINpeAesIeHHON
CKOPOCTBIO, Ha3bIBa€MOW 0a30BOI TAaKTOBOW YacTOTOM, HO pa3Hble KapThl OOBIYHO
MOTYT HPEBOCXOJIUTHh CKOPOCTh, YCTAHOBIICHHYIO npousBoauteneM. [Ipu pasrone
CKOpPOCTM Balll Trpauyeckuil mpoieccop OyIeT HarpeBaTrbcs, U MNOTPEONSThH
Oonbiie HHepruu. BaxxkHo HalTH XopomwMili OallaHC MEXIy MOBBIIIEHHOM
IPOU3BOJIUTEILHOCTBIO U CTAOMIIBHOM TEMIIEpaTypoil BUAECOKAPTHI.

[loBbIlIIEHNME YACTOTBI MOJKET JIOCTUraTh MAKCUMAJbHOTO 3HAYEHHUs, NPHU
KOTOPOM COXpaHsIeTCs CTaOWJIbHOCTh pabOThl CHCTEMBbl B HEOOXOAMMOM IS
MoJIb30BaTENs pexxkume|3].

KomnonenTsl npurogneie 1is pasrona: IIponeccop, OnepaTuBHasi maMmsTh,
Buneokapra.

[Iponieccop — pasroHsiercss MO MIMHE JAaHHBIX M MHOXHUTEII0, IyTEM
NOAHATUS HamnpspbkeHus. OrnepaTuBHas MaMATh — PA3rOHSAETCA IyTEM H3MEHEHUS
HANPSDKEHUs] Ha KOHTPOJUIEp MaMATH, MOA00pa YacTOThl, U U3MEHEHUs TIEPBUYHBIX

U BTOPUYHBIX TaWMUHTOB. Buueokapra — pasroHsercs myTeM MOJHITHS
HAIPSDKEHUS M CHUKEHUS Ha YHII, To100pa yactoT [4].
IIpedsapumenvHoie pe3yibmamol uccnedosanus. TectupoBanue

npoBouiiock Ha margopme AIDA 64 Extreme. [Iporpamma, BKIIrogaromas B ce0st
KOMIUIEKC CHUHTETUYECKUX TECTOB, C BO3MOKHOCTBIO CPaBHUBAThH C PE3yJIbTaTaMH
IPYTUX MTOJIb30BATEIICH.

Bbu1 ocyliecTBiIEH pa3roH mpoieccopa ¢ HoMuHaNIbHBIX 3200 merarepiy 10
3600 merarepi] 1Mo BceM (puzMueckuM sapam, 0e3 MOJHATHS HaIpsKEHHUs. Bbu
OCYILIECTBJICH Pa3rOH ONEPATUBHOW MaMsITH, ¢ HOMUHAIBHBIX 2133 10 3200. beut
OCYIIIECTBIJICH aH/IEPBOJIBT rpadudeckoro yuna ¢ 1.138 mB 10 950 MmB.

Pe3ynbTaThl TECTHpOBaHUS Mpolieccopa HA HOMHHAJIbHOM 3HaueHuu. Ha
Yacrote 3200 merarepry (puc.1).

(74352 BxRyzen72700HT 3200 Mu_MSI B450 Tomahawk Ma... B450
Pucynok 1 - Pe3ynpratsl TecTupoBaHus

Pe3ynbpTarhl TECTUPOBAHUS MMOCIIE pa3roHa mpoieccopa (puc.2).

83650 E-u Ryzen 7 2700 HT 3600 My MSI B450 Tomahawk Ma... B450

Pucynok 2- Pe3ynprarsl TecTUpOBaHUS



IIpupoct  cocraBun  12.5%  nmpoumsBogutensHOCTH. YTO  mpsAmo
MPOIOPLIMOHATIBFHA MOBBIIIEHHON YacTOTE.

PesynbraTel TECTMpPOBAaHMS HA HOMHUHAJIBHOW YacTOTE  ONEPATHUBHOM
namsiti: Yrenwe, 3anmch, KomumpoBanwme, 3anmepxkku. [lo xomam L1,L2L3 u
CKOPOCTH IIE€pe/lay JaHHBIX caMOU onepaTuBHOU nmamsTu(puc.3).

Read Write Copy

Memory | 32401mB/s | [ 31875mBss | [ 30058 MBys

L1 Cache 795.10G8/s | [ 39870Ge/s | [ 794.80GBss

L2 Cache | 78sascees | [ 38692GB/s | [ 70470 GBss

3 Cache 33412685 | [ 33109685 | [ 326316855 | |

Pucynok 3 — Pe3ynbpTaThiTeCTHpOBAHUS

Pesynbrarel TeCTHpOBaHWS Ha Pa30THAHHOW YAaCTOTE ONMEPATUBHON MaMSTH
(puc. 4).

Read Write Copy

Memory [ armrmess | [ asesames | [ 40472 MBss
L1 Cache | 895.34 GB/s 44873GB/s | | 89484 GBYs

L2 Cache [ 83521685 || 43275685 || 797.04GEs |

L3 Cache [ 37699GB/s || 37563GBs || 43276GBis |

PucyHok 4 - Pe3ynbraThl TECTHPOBAHUS

3a cdUer aHIEpPBOJLTHUHTA BHJCOYMIA, OBLIa CHHXKEHA TeMIIeparypa
nepexoja Ha yune Bunaeokaptsl ¢ 108 rpagycos no Llenbcuto, 1o 78 rpaaycos o
Llenbcuto.

B xoxe mpeaBapuTeIbHOTO TECTHPOBAHHS IPHUPOCT IMPOU3BOAUTEIHHOCTH
coctabmin 12.5% mno mnpomeccopy u 50.2% mo omneparuBHOM mnamsaTu. U3
MPEACTaBICHHBIX PE3YJIbTaTOB MBI MOXKEM 3aMETHTh, KaK BBIPOCJA IMPOIyCKHAS
CIOCOOHOCTh IMIMHBI MaMSATH U YMEHBIIHIIACH O0Ias JaTeHTHOCTh. CucTeMa Obliia
MIPOTECTUPOBaHA Ha CTAOMJIBHOCTH. T.K BOJBTaXX HE ObUI MOJIHAT, a OBLIb JIUIIIH
3a)UKCUPOBaH Ha MHUHHMAJIBHOM TIOpOTe, TEMIIEpaTypbl OCTAIMCh B HOPME.
BuneokapTa 3a cuéT aHIEpBOIBTHHTA CHU3MIIA TEMIIEpATyPHBIC ITOKA3aTEeIIH.
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