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APXUTEKTYPA ANMNAPATHbIX CPEACTB - YYEBHbIA MOAYNb 1/3

Buabl namatn u npmHumn pabotbl. OCHOBHbIE

XapaKTepUCTUKN

Pa3bepém, kak KOMMbIOTEP XpaHUT 6uTbl, noyemy O3Y TpebyeT NMTaHMsA 1N UYTO O3HaYaeT CKOpPOCTb NamaTn. CHavana
N3yumnTe BCHO TEOPUIO, pa3bepute MHTEPaKTVBHbIE MOAENN, 3aTeM NPONANTE TECT B KOHLe cTpaHuLbl. OTBETbI

COXPaHAKTCA B 3TOM 6pay3epe aBTOMaTn4yecKku.

Teopusa — Tect - PDF

Pa6oraer 6e3 nHTEepHeTa

®DUNO cTrypenTa

baknes AeHuc A.
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3auem KOMNbIOTEPY NaMATb

15 npoBepsemMbIX BONpPocoB

3 pa3BEépHyTbIX OTBeTa

Fpynna Aarta

NC 25/9-4 2026-10-15

Mpoueccop ymMeeT BbIMOJHATbL MHCTPYKLMMN, HO €My HY>KHO TAe-To 6paTb 3TV MHCTPYKLIMK, NOAYYaTb UCXOAHbIE
JaHHbIe N OCTaBAATb pe3y/bTaThbl. 1A 3TOro cyliecTByeT NamMATb — YCTPOWCTBA U CTPYKTYPbIl, KOTOPbIe XPaHAT
nHopmauuo B Buge butos. OanH 6UT NprHMMaeT 3HadyeHne 0 nan 1; BoceMb 6UT 06pasytoT 6anT.

MNpeacTaBbTe NoBapa. Mpoweccop — 310 NoBap, perucTpbl — NPOAYKTbI MPAMO B pyKaX, K3l — MaJjeHbKas nojka
PAZOM C NAUTON, onepaTMBHaA NamATb — pabounii cton, a SSD — knagoBas. MNoBap MOXET XpaHWUTb MHOroe B
KN1af0BOW, HO HeMpepbIBHO 6eratb B HEE 3a KaXKA0W OXKKON Heys06HO.

Myrb ganHbIX B TUNMuHOM MK

SSD / HDD

Mporpammbl 1 darinbl

0o3Y (RAM)

Paboune gaHHble
MeXAy 3anyckamm 3arpy>KeHHbIX

nporpamm

Kow LN

He,ﬂ,aBHO nnan 4acto

Perncrpbi

OnepaHzbl TeKyLLMX
ncnonb3yemMble KOMaHz,

AaHHble

Cxema ynpolyeHa: MpoLeccop v KOHTPOIEePbl B3aUMOAENCTBYOT C MaMATbIO CNOXHEE; 34eCh MNoKa3aHa

naeaA I'Ipl/l6ﬂI/I>KeHI/IFI AaHHbIX K BbIYNCNEHUAM.

Koraa Bbl 3anyckaete urpy, OC 06bI4HO UmnTaet ncnoaHsemble daiiibl 1 HeobxoamMble pecypcbl ¢ SSD 1 oTobpaxaeTt
WAK 3arpyxaeT vx B NamMsATb. Bo Bpems paboTbl npoLieccop obpallaercs K gaHHbIM vepes Kaw u O3Y, a usmMeHeHus B
dalinax no Mepe HEOHXOAMMOCTM 3aMMUCbIBALOTCS B MOCTOAHHOE XpaHuauiLe. Mecto Ha gucke n 06bém O3Y —

pasHble pecypcbl.
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Mo kakum npu3sHakam pa3/MuyaroT NamATb

HeT eanHCTBEHHOrO Npu3Haka «bbicTpas / MeaneHHas». [Mamate knaccudULMpPYrOT Cpasy No HECKOJIbKMM He3aBUCUMbIM
CBOWCTBaM.

MpusHak

CoxpaHeHue 6e3
nuTaHms

Ha3HaueHune

Cnocob goctyna

Bo3moxHoOCTb
3anucn

dursnyeckni
nprHUMN

Kateropuun

DHeprosaBucumMas / aHeproHesaBmcMMas

Perncrpbl, K3, OCHOBHas NamsaThb,
JONTOBPEMEHHOE XpaHeHe

MpPON3BOALHLIN, NOCAEAOBATENbHBIN U Ap.

YTteHune-3anuc, OAHOKpaTHaA nnan
OorpaHmn4yeHHasa nepesanncb, NOCTOAHHOE
cojepxumoe

MonynpoBOAHNKN, MarHUTHBIN UK
ONTUYECKUI HOCUTENb

Mpumep

RAM TepseT cogepxunmoe; SSD coxpaHsaeT

Kaw L1 yckopseT goctyn aapa K AaHHbIM

DRAM obecneunBaeT AoCTyn K agpecyemMbim
f4eikam; 1eHTa OPUEHTUPOBaHa Ha
nocnefoBaTtesbHOe YTeHVe

DRAM nepesanuncbiBaeTcd MHOrOKpaTHO;
MacouyHoe ROM 3anuncaHo npu n3rotoBieHUN

NAND Flash, HDD, ontuueckuii auck

Ba>kHoe pasnnuue: RAM o3HauaeT «namsTb C NPON3BOJIbHbIM AOCTYNMOM», a HE «itobas SHeprosasBncnmMasn

namaTtb». Flash Toxe obecneunBaeT agpecyemblin 4OCTYN, HO UCMOJIb3YET UHbIE NPaBUAa CTUPAHUA W 3anUCH.

B noscegHeBHOM peun «RAM» 0BbIUHO O3HauyaeT onepaTtneHyto DRAM.

OcCHOBHbIe BUAbl NO HA3HAYE€HUIO

Crp.2u3 16

Perncrpbl n K3

HaxoasTcs B npoueccope nan pagom C BbluncamtensHbiMy 6aokamu. OueHb ObICTpble, OrpaHUYeHHOro ob6béMa.
Kaw 06bI14HO ncnonb3yetr SRAM.

OnepaTMBHaa namMmaTb

OcHoBHoe pabouyee npoctpaHcTBo OC 1 nporpamm. ObbiuHO noctpoeHo Ha DRAM; cogep>xmoe TepseTtca nocse

BbIKJIOYEHNA NMNTAaHUA.
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ROM wu Flash

XpaHAT NPOLNBKM U ApYr1e JaHHble Nocae OTKAoYeHMA nuTaHus. Flash MoxHoO nepenporpammunpoBats, HO
npasuaa 3anucy otanyatorca or DRAM.

SSD /HDD

[JonroBpemeHHoe xpaHeHne dannos. SSD o6biuHO ncnonb3yetr NAND Flash, HDD — marHuTHble naacTuHbI.

03

Kak xpaHutca 6ut: SRAM n DRAM

SRAM (Static RAM) ysep>xuBaeT nornyeckoe CoCTosHMe C NMOMOLLbH 3NEKTPOHHOM CXeMbl — 0BbIYHO HECKOJIbKMX
TPaH3MCTOPOB, 06pa3ytoLLMX AYeiKy-3aLénky. Noka nogaéTcs nNuTaHne, COCTOAHME coxpaHaeTcs H6e3 nepuroanYeckoro
06HOBJIEHMA. 3@ 3TO NMPUXOAUTCA NAATUTbL NAOLLAABLIO KPUCTasaa U CTOUMOCTbIO: SRAM 06bIYHO MPUMEHAIOT ANA
OTHOCUTE/IbHO HEBOBbLLNX BbICTPbIX K3LLEW.

DRAM (Dynamic RAM) xpaHuT nHdopMaLLMIo KaK 31eKTPUYeCcKnin 3apsas B MUHUATIOPHOM KOHAeHcaTope. s
obpallieHns K 3apsagy UCMOob3yeTCs TPaH3NCTOP. 3apsas NOCTENEHHO YTEKaeT, MO3TOMY JlaHHble HY>KHO peryisipHo
pereHepupoBatb (refresh). UteHne DRAM ToXe CBAi3aHO C BOCCTAaHOBAEHWEM COCTOsIHUSA siueliku. bonee komnakTHas
fyerika No3BosET CO34aTb MHOTO rMrabanT OTHOCUTEIbHO HeZOPOron NamsaTu.
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SRAM: normueckan 3auLénka

NOT NOT

CocTosiHMe NOAAEPXKMBAETCA B3aVIMHOW OBPATHON CBA3bIO BYX MHBEPTUPYOLWMX Y310B (YNPOLLEHHOE

n3o6paxeHue).

DRAM: TpaH3McTOp U KOHAEHCaTOP

Word line

KoHaeHcaTtop = 3apas

ynpasnmou.l,aﬂ JINHNA OTKPbIBAET TPAH3UCTOP, MO3BOAA YNTATb AW 3aNnCbiBaTb 3apAa. ,U,.I'IFI XpaHeHuA

Tpebyetcs refresh.

(DyHKLI,I/IOHafIbeIe CXeéMbl, a HE I'IOApO6HbIe CXEMbI MUKPOCXEM. O6a BnAaa 06bIUHO SHEPros3aBnCMMbI.

& Wntepaktue: nouemy DRAM Hy>XHa pereHepauus

CbimuTUpyiiTe yTeuky 3apsga. Mopor 40% un war 22% BbibpaHbl TO/IbKO ANA HarAAHOCTU; peasibHble AUEnku u

KOHTpPOANAEepPbl HAMHOTO C/IOXHEE.

3apaa: 100% - ntepnpetauusa: 1 (pacno3Haércs)

NcxogHo 3anmcaHa 1. Mogenb ynpolleHa: Bpems He COOTBeTCTBYeT peanbHo DRAM.
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CBoOWCTBO SRAM DRAM

®usnyeckas averika TpaH3ucTtopHas 3aLénka 3apsag KoHZeHcaTopa 1 AoCTyn Yepes TPaH3NCTop
Refresh He Hy>xeH ans yaep>XaHus faHHbix  Heobxogum nepuogmyecku

MnoTHOCTb / LeHa 3a 6ut  Huxke / Bblle Bbiwe / HUXxe

O6bl4yHOE NpUMEHEHNE Kaw CPU CnctemHoe O3Y

04

Appeca, uteHue 1 3anuchb

MpegacTaBbTe NaMATb Kak AAVHHBIA PS4 NPOHYMEPOBaHHbIX iueek. Y Kaxkaol 061acTu ecTb afpec: Mo HemMy MpoLeccop
3anpallnBaeT YTeHWe WK 3anncb. B BONbLUMHCTBE COBPEMEHHbBIX CUCTEM NaMATb 6aliToBo-agpecyeMasn — OTAe/bHbIN

agpec cootBetcTByeT 6anTy. [Mpun 3TOM duranveckas DRAM BHYTpU yCTpOeHa ropasfo CNoXKHee: CTPOKM, CTOOLbI, 6aHKK
W rpynnbl 6aHKOoB.

1. Mpoueccop nHULMMpyeT obpalleHne kK agpecy (0bbIUHO CHauana NPOBEPSAETCH KILL).
2. KoHTpoanep namatn BbIGUPaET Hy>KHble MUKPOCXeMbI, 6aHKK, CTPOKK 1 cTonbubl B DRAM.
3. Mpw uTeHUN faHHble NepesaroTca K NPOLLeccopy; NPu 3anncy KOHTPOIAEP N3MEHAET COAePXKMMOe.

4. MNpw HeOBXOANMOCTU KOHTPOIEP BLINONHSAET Cy>ebHble onepauuy, B ToM umncie refresh.

& WHuTtepakTuB: 32 agpecyembix 6uta (yue6Haa moaens)

LLignkHnTe No fvenke, 3aTeM 3anunwmnte 0 nam 1. 310 Mogenb BUTOBBIX siueek N5 0byueHus, He pa3mep ObbIYHOTo
ajpecyemMoro asiemeHTa coBpemeHHomn O3Y.

0 1 2 3 4 5 6 7

Apapec 0 (aBonuHbI 00000): 6uT 0

Mpumep c 6aiitamm: eciv no agpecy 100 pacnonoxen 6ant 10101010,, 310 BoceMb 6MT. Cneayrowwmin 6aiT 0bbIYHO
nmeet agpec 101. A UTeHWs Yncia pasMepoMm YeTbipe 6alTa MPoLLEeccop MOXEeT 06pallaThcs K AManasoHy ajpecos
100-103 (c yuétom nopsgka 6anToB 1 NpaBua apxUTEKTYpbl).

05

[NaBHblIe XapaKTepUCTUKN NamMATn

CKOpOCTb KOMMbIOTEPA HENb3sA ONpeaenTb ToAbko 06BbEMOM O3Y uan ogHon undpoit «Mly». BaxHo cpasy HECKONbKO
napameTpoB.
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XapakTepucTuka
Emkoctb

3apgepxxka (latency)
MponyckHasn
cnocobHocTb
CkopocTb nepeaaumn

TanMuHrun

DHepronorpebneHue

HapgéxHocTtb

YTto o3Hauaer
CKOIbKO JaHHBIX MOXET XPaHUTbCA

Ckonbko BpeMeHn npoxoauT A0
nony4yeHma oTeeTa

CKONbKO JaHHbIX NepesaéTca 3a
CeKkyHay

Yncno nepegay B cekyHAy

3azep>KKn pasHbIX ornepauunii,
Bblpa>XeHHbIE B LMKAX

CkonbKo 3Heprum Tpebyertcs

O6Hapy>xeHre owmnbok,
ncnpasieHmne, pecypc

EmKkocTb: He nyTaiite 6uT U 6aiT

https://probochka-corp.ru/vidy pamyati i harakteristiki

Mpumep

16 b RAM, 1 Tb SSD

V3mepseTca B HC AM TakTax; 3aBMCUT OT JOCTyNa
Hanpwuwmep, 25,6 I'b/c TeopeTnyeckn gns
DDR4-3200 Ha 64-6uTHOM KaHane

DDR4-3200: 3200 MT/c

CL, tRCD, tRP, tRAS

CyLLecTBEHHO A1 HOYTOYKa 1 cepBepa

ECCy noaaep>xxmBaembix naatpopm

1 6aiiT = 8 6LT. B secaTnuHom ob6o3HaueHnn 1 GB = 1 000 000 000 6awiT; B aBomuHom 1 GiB = 1 073 741 824 6alita. B
nHTepdericax MHorga ncnonbaytoT «[b» Ans BennumH, paktnyeckn cootsetctaytowmx GiB. Mpumep: 16 GiB O3Y = 16 x

1024° 6arT.

3aAeprKKa M NPonycKHasa cnocO6HOCTbL — 3TO pa3Hoe

,ﬂ,Be aHaNornn: 3agep>XKa — CKOJIbKO 8bl x0éme nepeb/tj aemo6yc, nponyckHasa CNOCOBHOCTb — CKOJ/16KO naccaxxkupos
ece 06m06bel nepeso3Am 3da 4ac. Bbicokas nponyckHas CrNocoBHOCTb He 03HAYaeT, YTo nepBsoe o6pa|.u,eH|/1e

obs3aTesIbHO bbICTpee.

YcnoBHoe cpaBHeHMe Tpe6oBaHMI K CKOPOCTU M EMKOCTH

OYyeHb
Mano

Cxema noka3sblBaeT OTHOCUTENbHY0 EMKOCTb B 06bIuHOM [K; LWMpPKHBI CTONBL0B YCIOBHbIE, HE B €4MHOMN

LLKane.

06

DDR, MT/c v TaiMMHIN: KaKk YMTaTb XapaKTePUCTUKN

DDR (Double Data Rate) — cemelicTBO TeXHONOTMIA NaMATH, Nepesarow X JaHHble ABaX /bl 3a Nepuog 6a3oBoro

Crp. 6 u3 16
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TaKTOBOro curHana. [oaToMy Ans CKOPOCTU MOZynen nydlle ncnonb3orate MT/c (MMNAAMOHBI Nepeaay B CEKYHAY), a
He nyTaTb eé C YacToTOM BHYTpeHHUX TakToB. DDR4 1 DDR5 — pa3Hble NOKONEHUS, MEXaHWNUECKN U SNEKTPUYECKN
HecoBMeCTUMble.

[ns obbluHOro 64-6UTHOrO KaHana 6e3 yuéTta cy>KebHbIX HakNaZHbIX PaCcXOA0B TEOpeTUYEecKas NponyckHas
CMOCOBHOCTb CYMTAETCSH Tak:

linpuHa: 64 6UT = 8 GauT

NponyckHas cnocobHocTb (IB/c) = MT/c x 8 / 1000
Mpumep: DDR4-3200 - 3200 x 8 / 1000 = 25,6 b/c

TanmuHr CL — 3azep>kka CAS B TakTax NaMsaTV nocie onpegenéHHon koMmaHabl yteHmns. 3HaveHne CL camo no cebe
HeJOCTaTOYHO ANA CpaBHeHMA pasHbix ckopocTeit. [ns DDR-3200 (Puanyecknii TakT nepegaumn 1600 MIy) nepuog,
coctasnset 0,625 Hc; CL16 cooTBeTcTBYET NpuMepHO 10 HC Tobko AnA 3Toin CAS-cocTaBastoweit. [NosHasa 3agepxka
YTeHWs Hosblue U 3aBUCUT OT COCTOAHMSA CTPOKW, KOHTPOIEPa U MHbIX GaKTOPOB.

Nepuon TakTa (HC) = 2000 / ckopocTb DDR (MT/c)

YacTb 3agepxkum CAS (Hc) = CL x 2000 / MT/c
DDR4-3200 CL16 - 16 x 2000 / 3200 = 10 HC

Henb3s 3aknrountb, uto komnaekt DDR5-5600 CL46 o653aTesibHO BbiCTpee BO BCeX 3ajauyaXx, YeM
DDR4-3200 CL16. Y cuctem pasHble KOHTPOAEPbI, NAaTGOPMbl 1 NMPOMYCKHasa CNOCobHOCTb; TpebyeTcs

CpaBHEHWE peaJibHbIX CLleHapuneB.

07

I'Iouemy KOMMbIOTEPY He XBaTaeT NaMATU N UTO TaKoe KdLU

Mpoueccop MOXeT BbINOHATL onepaLmm beicTpee, yem 6osblias DRAM ycrneBaeT BblgaBaTb AaHHble. YToObI He XaaTb
O3Y Ha kaxgom ware, ncnonb3ytoT k3w L1, L2 n L3. MNpwu cache hit HyxHble gaHHbIe yxxe HaxoaaTca B kawwe; npu cache
miss NpuxoanTCa obpallaTbCa K cnedyroLemMy YPoBHIO, a MHorga u k RAM.

Kaw ncnonb3yeT NpuHUMN IOKabHOCTU: eCN NporpaMmMa obpaTuaack K AaHHbIM, TO HEPeAKO CKOPO 06paTUTCs K HM
Xe (8peMeHHas J10KasbHOCMb) NN K COCEAHVM agpecam (NpoCmpaHcmeeHHas J10Kaa6HOCMs). N03TOMY KL 06bIYHO
NepeHOCUT He OAMH CIyYalHbIn 6anT, a Lenyto KawW-AnHUK0 (Hanpumep, 64 6aiiTa B TUNUYHbIX X86-cncTemax).
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un Kow L1 L2/L3 o3y
sanpawmBaer MonagaHwne? OTaaém Ecnn npomax B L1 Ecnu HeT B KaLWwe
6bICTPO
appec - - -

VHcTpyKLmMA nan
JaHHble

YpOBHW Noka3aHbl NOCAEA0BATE/NbHO AN MOHMMaHWA naen. PeanbHble CxeMbl MOTYT 6bITb

NHKJTFO3UBHbIMW, HEUHKNHO3VNBHBIMU N C HECKOJIbKUMU MYTAMMU O6paLU|eHI/Iﬂ.

Yro CTYAEHT A0JDKEeH yMeTb 06BbACHUTDb

RAM Hy>kHa He BMecTo SSD, a mexay SSD v npoLeccopom: oHa A0CTaTOYHO 06bEMHas ANs Tekylel paboTbl 1 BbicTpee
JONrOBPEeMEHHOro XxpaHuaunia. Kaw Hy>keH He BMecTo RAM, a uTobbl Yalle He obpallaTtbcs K Hel. Pernctpbl
HeobXOoANMBI ANA fAHHbIX, HEMOCPEACTBEHHO YYaCTBYOLWMX B UCMONHEHNN KOMaH,

MpakTnueckaa cutyauma: BbiIbpaem namsaTb A8 3apaun

Cutyauuns Yrto BakHee M nouemy
OTKpbITbI AECATKM BKAAAO0K, PeAaKkTop U [JocTatouHblli 06bEMm RAM: MeHbLe pycka, uTo OC HauHET YacTo
BMPTyasbHas MallnHa BbIFpY>KaTb CTPaHWLIbl Ha ANCK

BbluncneHuns Haj 60NbWNMU MacCcMBamMm AaHHbIX BaxkHbl O6'béM, 3aj4ep>KKa, K3W-10KalbHOCTb N NpOoNyCKHaA

cnocobHocTb
XpaHeHue doTorpadunin nocne BbIKOYEHMS Hy>xHa aHeproHesaBucumas namatb, Hanpumep SSD
YckopuTb NoBTOpAtOLLEecH BblYNCIEHNE Ha Ba>kHbI K3LL, IOKaNbHOCTb JOCTYMa, aNropmUTM ¥ NpoLeccop
Hebo/bLIOM MaccuBe
CepBep fo/mKeH 0bHapy>X1BaTh TUMUYHbIE Mnatdopma ¢ cooTBeTCTBYIOLWEN Nogaep>kkort ECC RAM un
OANHOYHbIE OLWMBKM BUTOB MOHUTOPWHIOM OLINBOK

Vtorosas Leno4yka: (I)MBMHECKMﬁ cnoco6 XpaHeHua — CBOWCTBa NamaTn — pPoOJib B cMCTéeMe — NnoKa3aTe/sin
npousBoANTE/IbHOCTU. Ecan pa3nnyaeTe 3TN YeTblpe YPOBHA, Bbl CMOXETE OCMbICNIEHHO YNTaTb CﬂeLLMd)MKauMM
xXenesa.

TecT No syueHHOMyY MaTepuany

TeopeTnueckas yacTb 3aBeplueHa. Bbibepute oanH OTBET B KaXA0OM BOMPOCE, 3aTeM HaxkmuTe «[1poBepuTb TeCT».
Pe3synbTaT mokaxeT UMCA0 NPaBUIbHbBIX OTBETOB U O6BACHUT OLWIMGKK. B KOHLe OTBETbTE Ha pa3BEPHYTbIE BOMPOCHI
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— X npoBepAaeT npenogaBsaTteb.

18 13 18 oTBeTOB MpoBepka 6e3 WwTpada 3a NOBTOPHYHO NOMbITKY

v

Yactb A. BbibepuTte npaBwibHbIV OTBET

1. Kakaa namaTtb 06bluHO ncnoJsiblyetca B KauecrtBee OCHOBHOM OﬂepaTVIBHOVI namMAaTmn
nK?

NAND Flash

C. DRAM )

MarHuTHaa neHTa

OnTnyeckunin Anck

MpaBuabHbIN oTBeT: DRAM. O3Y komnbroTepa 06bI4HO opraHnsoBaHo Ha DRAM.

2. Yto npoucxoaut c o6biuHoit DRAM nocne AAnTeNbHOro OTK/IIOUEHNA NUTaHUA?

,ﬂ,aHHbIe COXpaHAKTCA HaBcerga

G o )

MamaTb npeBpawaetcas 8 ROM

[JaHHble 3anucbiBatoTca Ha SSD aBToMaTmMueckm

MNpaBunbHbIN OTBET: [aHHble TepstoTca. DRAM 3HeprosaBmcrMa; AN COXpaHeHUs

COAEPKMMOTO el Hy>XXHO nuTaHue u refresh.
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3. 3auem DRAM BbinonHsert refresh?

Ansa gedparmeHTaLmn

C. A.ﬂil BOCCTAHOBJ/IEHMA NOCTENEHHO Ucuesalollero sapaga )

ﬂ.}'lﬂ YBEJINYEHUA KONINYECTBa AYeEK

[ NpoBepKM NHTEpHETa

MpaBuabHbIN OTBET: [l BOCCTAHOB/IEHNS NMOCTENEHHO MCYe3atoLWwero 3apssa. 3apss

KoHzeHcaTopoB DRAM yTtekaeT, N0O3TOMY ero Haf0 pereHepnpoBaThb.

4. Tpe o6biuHO NpumeHsaeTca SRAM?

O — ).

B MarHuTHbIX naactmHax HDD
B ontnueckmx DVD

Tonbko B SSD

MpaBuabHbIM OTBET: B kawe npoueccopa. SRAM bbicTpee, HO AOPOXKe 3a BUT 1 3aHUMaeT

6osbLIe NaoLasM, NO3TOMY NMOAXOAUT AR KILLEW.

5. Yem 3apeprkka oT/iMuaeTcs oT NpornyckKHou cnocobHocTtn?

Hunuem

(o 3apepiKKa — o)XKupaHMe OTBETa; NPoNnycKHasA cnoco6HocTb — 06BbEM AaHHbIX 3a BpemnA )

3ap,ep>KKa M3MepAeTca TO/IbKO B rurabanTtax

ﬂpOI‘IyCKHaﬂ CNOCOBHOCTb 03HauaeT COXPaHHOCTb AaHHbIX

MpaBuibHbIN OTBET: 3a4eprkka — OXUAaHWE OTBETA; MPOMYCKHasA CNOCOBHOCTb — 06BEM
AaHHbIX 3a Bpems. ITO /Ba HE3aBMCUMbIX CBOMCTBA: BPEMS O4HOro obpalleHns 1 CKopocTb

MOTOKa AaHHbIX.
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6. Uto o3Hauaet 3200 MT/c?

Co 3200 MMNIMOHOB nepeaau B CEKyHAY )

3200 merabaiit o6béma
3200 HaHOCeKyHA 3a4ep>KKu

Yncno sgep npoueccopa

MpaBuabHbIN oTBET: 3200 MUAIMOHOB Nepeaay B cekyHay. MT/c — MUAAMOHBI nepeaay

AAaHHbIX B CEKYHAY.

7. KakoBa TeopeTtuueckan nponyckHas cnoco6Hoctb DDR4-3200 no oaHomy 64-
6utHOMYy KaHany?

3,2Tb/c

6,4 Tb/c

Co 25,6 I'b/c )

3200 I'b/c

MpaBunbHbIn oTBET: 25,6 I'B/C. 3200 x 8 bant + 1000 = 25,6 I'b/c.

8. Ckonbko 6UT B ogHOM 6aiiTe?

ar )

16

MpaBuabHbIN oTBET: 8. 1 6anT = 8 6UT.
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Crp. 12 u3 16

9. Uro Takoe nonagaHue B k3w (cache hit)?

C. - —— )

Bce aaHHble yaaneHsbl
3anyLeH aHTUBKUpPYC

3aBepLueHa 3anncb Ha ANCK

MpaBubHbIN OTBET: VIckOMble faHHble 0bHapy>eHbl B KaLe. Ecan gaHHbIe yxe B KaLue,

obpallieHune K ceaytoLemMy MeANEHHOMY YPOBHIO HE HY>XHO.

10. Kak Ha3bIBaeTcAa NMOBTOPHOE NUCNOJIb30BaHUe HeAaBHO 3aNnpoLleHHbIX AaHHbIX?

M3HoC

O — )

LLndposaHmne

CermeHTaums

MpaBuAbHbIN OTBET: BpeMeHHas noKanbHOCTb. BpeMeHHas N0KaabHOCTb — BbICOKas

BEPOSATHOCTb CKOPOTo MOBTOPHOTO 0bpaLleHus.

11. Kakas namaTb NoAXOAUT ANA XPaHEHUA AOKYMEHTOB NOC/ie BbIK/IIOUEeHUA?

Pernctpel CPU
Kow L1

DRAM

Co SSD )

MpaBuabHbIN oTBeT: SSD. SSD obecneunBaeT aHeproHesaBUCUMOe XpaHeHWe $HarinoBs.
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12. B tTunnuHom MK uto 6bicTpee npu aocTyne K AaHHbIM?

(2 ttow )

HDD

SSD SATA

OnTnyecknin Anck

MpaBWAbHbIN OoTBET: L1-K3LW. L1-K3W pacnonoxeH 6amxe K BblUNCANTENbHBIM 610KaM 1

MMEET MNHUNMaJIbHbIE 3a4EPXKKN.

13. Uro o3Hauaet CL16 B mapkupoBke moayna?

Emkoctb 16 TB

(o Yacrb 3apepxxu CAS B 16 TakTax )

16 He3aBUCKMMbIX KaHaN0B

16 notokos CPU

MpaBuabHbIM oTBET: YacTb 3aaep>xkm CAS B 16 TakTax. CL namepsert ognH 13 TaiMUHIOB

DRAM B uumkiax, a He 06LLYyHO 3a4ep>XXKY NN EMKOCTb.

14. MNouemy Henb3sa cpaBHUBaTh ABe DDR-namatn ronbko no CL?

CL n3mepseT Temnepatypy

(o Hy)xHO yunThiBaTh CKOPOCTb MEpeAaum U apyrue 3afepmKm )

CL oTHOCKTCS TONIbKO K SSD

TaliMVHI1 He CyLLecTByOT

MpaBUbHbIN OTBET: HY>KHO yunTbIBaTh CKOPOCTb NEpPeAaun 1 Apyrue 3agepxku.

OfnHaKoBOE UMC/IO LUKAOB NPW pasHOM YactoTe JaéT pa3Hoe BpeMs B HC.
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15. Kakaa ¢popmynmpoBka BepHa?

O3Y 1 SSD — oaunH 1 TOT Xe pecypc

Bonbwwii SSD aBTOMaTUYeECKM yBeMUnBaeT 06bém O3Y

Co 03Y xpanuut paboume paHHble; SSD — ponroBpeMmeHHble )

RAM Bcerga sHeproHesaBsuncrMma

MpaBuabHbIM oTBET: O3Y XpaHUT paboumre gaHHble; SSD — ponroBpemMeHHble. ITO pa3Hble

YPOBHU XpaHEHNA AaHHbIX C Pa3HbIMW 3aj4a4aMN.

15 n3 15 (100%)

Bbl otBeTMAM Ha 15 13 15 TecToBbIX BONPOCOB. ABTOMaTnyeckas OLeHKa Y4YMTbIBAeT TOIbKO BOMPOCHI C BbIGOPOM
OTBeTa; pa3BEpPHyTble OTBEThbI NPOBEPAET NpenojasaTteb.

Bonpocb! Hue noscBeyeHbl: 3e1éHas pamka — BEPHO, KpacHas — owwunbka, xéntas — 6e3 oTseTa.

N,

Yactb b. O6BbACHUTE CBOMMU C/IOBaMMU

21K BOMPOCHI HY>Hbl, yTObbI npoBepunTb NOHMMaHWe, a He yrajbiBaHue. ABTOMaTUyUeCKas OoLeHKa UX He y4YUTbIBaeT.

Pa3BépHyTbivi Bonpoc 1. 06bsacHuTe pasHuuy SRAM n DRAM: kak Ka)kaasa XpaHUT
61T, nouemy oaHo HyXkeH refresh, a gpyroi Hert.

Baw oTBeT (MpoBepsAeT NpenojaBartesib)

otanume mexay SRAM (Static RAM) n DRAM (Dynamic RAM) B ¢pm3nueckom cnocobe xpaHeHUs AaHHbIX:
SRAM wncnonb3yet ans dukcaumm 6uta cnctemy TpaH3MCTOPOB (TPUITep), KOTopas YAepP>KMBAET COCTOSHME
MOCTOAHHO, MOKa eCTb NnTaHwne, B To BpeMs kak DRAM ncnonb3yeT koHAeHcaTop, 3apsas N3 KOTOPOro

nocTeneHHo yTekaeT 1 TpebyeT NocTosHHOro obHoBaeHMs (refresh)
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Pa3BépHyTbiv Bonpoc 2. Komnbiotep ¢ 8 'b O3Y u SSD 1 Tb Topmo3ut npu 30
OTKPbITbIX BK/IagKaX U ABYX BUPTya/ibHbIX MalMHax. O6bacHUTe BepoATHYIO
NPUUYMHY N apryMeHTUpYITe, KaKoe y/lyullieHue NoOMOdKerT.

Baw oTBeT (MpoBepsAeT NpenojaBartesib)

03y HelOCTaTOYHO, a CCA MPOCTO XPaHUT dalisibl JONTOCPOUHO, a He paboTaeT Haj BKIaAKaMW. yaydlleHne

03y 20 16 1 32 r6 NOMOXEeT B peLleHnmn 3TOM Npobaemsl

PasBépHyTbin Bonpoc 3. Bbluncante TeopeTnyeckyro NponyckHyro cnocobHocTb
DDR4-3200 no ogHomy 64-6uTHOMY KaHany n npumepHyto CAS-cocTaBasOLLYyO
3apepXxkn ana CL16. Ykakute popmynbl.

Baw oTBeT (NpoBepaeT npenogasaresib)

nponyckHasa cnocobHocTb byaet 25 600 Mb/c nnu xe 25,6 Tb/c
dopmyna: MponyckHas cnocobHoctb = 3200 x 8= 25 600 MB/c

NcTouHUKN ANA AONMNOJ/IHUTEJ/IbHOIO U3yueHus

MaTepwvan agantvpoBaH A obyyeHns. CxeMbl U MOAENN — YMPOLLEHHbIE yYebHble MPUMepbI; 3HaUYeHWs
NPOV3BOANTENBHOCTN 3aBUCAT OT KOHKPETHOTO YCTPOMCTBA.

1. OpenStax - Memory Hierarchy

2. IBM - Hardware hierarchy

3. IBM - Primary Storage
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A4
MNepep caauen
v YkazaHbl ®VIO, rpynna v aaTa.
v OTMeueHbl OTBETbl Ha BOMPOCHI C BapMaHTaMu U HaxaTta KHOMKa NpoBepKy.

v HanvcaHbl 06bACHEHNS B OTKPbIThIX BOMPOCaXx.

HaxxmunTte «OTnpaButb paboty — coxpaHutb PDF». OTkpoeTca OKHO neyatu: B KayecTBe NpuHTepa Bbibepute
«CoxpaHuTb kak PDF». B otuéte 6yayt ®VO, BbIbpaHHble BapnaHTbl, 6ann 1 Bawn pa3BépHyTble oTBeTbl. OTnpaBka Ha
cepBep He BbINOHAETCA.

B ananore neuatu Bbibepute «CoxpaHuTb Kak PDF».
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