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APXUTEKTYPA ANMAPATHbIX CPEACTB - YYEBHbIX MOAY b 1/3

Buabl namatn u npnHumn paborbl. OCHOBHbIE
XapaKTepUCTUKU

Pa3bepém, kak KOMMbloTep XpaHUT 6KTbI, novemy O3Y TpebyeT NUTaHWA 1N YTO O3HaYaeT CKOpOCTb NamaTu. CHavana
M3yumnTe BCHO TEOPUIO, pa3bepute MHTEPAKTUBHbIE MOZAE/M, 3aTeM NPOWANTE TeCT B KOHLLE CTpaHuLbl. OTBeTbI
COXpaHArTCsA B 3TOM HBpay3epe aBTOMaTUYECKM.

Teopusa — tect — PDF 15 npoBepseMbix BONpPOCOB 3 pa3BEpHYTbIX OTBETa

Pa6otaeT 6e3 nHTepHeTa

®UO cTygeHTa lpynna Aarta
HoBaukuii Mateen MBaHOBWY NC 25/9-4 2026-10-15
01

3auem KOMMbIOTEPY NAaMATDb

MpoLeccop ymeeT BbIMOJHATb MHCTPYKLMUN, HO MY HY>KHO TAe-TO 6paTb 3TW MHCTPYKLMK, MOAYyYaTb UCXOAHbIE
JaHHble N OCTaBAATb pe3y/bTaThl. [nA 3TOro cylecTByeT NaMaTb — YCTPOWUCTBA U CTPYKTYpPbIl, KOTOPbIe XPaHAT
nHdopmMaumio B Buge 6utos. OanH 6UT NprHMMaeT 3HaueHne 0 uam 1; BoceMb 6UT 0bpasyroT HanT.

MpeacraBbTe NoBapa. NMpoueccop — 370 NoBap, PermcTpbl — MPOAYKTbl NPAMO B pyKaxX, K3 — MaJieHbKas noJika
PAAOM C MAWTOW, onepaTMBHaA NaMATb — pabounii ctos, a SSD — knagoBas. [ToBap MOXET XpaHWUTb MHOTOE B
KN1aZOBOW, HO HEMPEPBLIBHO berath B HEE 3a KaXA0M JIOXKKOW Heya06HO.

Myt pganHbIX B TUNnuuHom MK

SSD / HDD 03Y (RAM) Kaw LN Perncrpsi
Mporpammsbl 1 dannbl — Paboune pgaHHble — HepaBHO nam vacto — OnepaHabl TEKYLLMX
MeXay 3anyckamu 3arpy>KeHHbIX MCMoJib3yemble KOMaHzA,
nporpamm JAaHHble

CxemMa ynpoLieHa: NpPoLeccop U KOHTPOJIIEPbl B3aUMOZAEWCTBYHOT C MaMATbIO CNOXKHEE; 34eCh NokasaHa

naea ﬂpl/l6}'II/I>KeHI/IFI AAHHbIX K BbIYNC/IEHUAM.

Korga Bbl 3anyckaete urpy, OC 06bI14HO UnTaeT UCroaHAeMble dalibl U Heobxoaumble pecypcbl ¢ SSD 1 oTobpaxkaet
WK 3arpy>aet nx B NamsaTb. Bo Bpems paboTbl npoueccop obpallaercs K gaHHbIM depes k3w 1 O3Y, a usmMeHeHus B
dalinax no Mepe HEOHXOAMMOCTH 3aMMNCbIBAOTCS B MOCTOsIHHOE XpaHuauie. Mecto Ha gucke n o6bém O3Y —
pasHble pecypchbl.
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Buabl namati u npuHumn paboTtel. OCHOBHbIE XapaKTEPUCTUKM — y4eBHbIN MaTepman u Tect

Mo xakum npu3HakaM pas/inyalotT NaMATb

Het €ANHCTBEHHOIO NpM3HakKa <<6bICTpaF| / MeaneHHaa». MamaTtb KJ'IaCCI/Iq)I/ILI,I/IpleT Cpa3y Nno HeCKOJIbKUM He3aBUCUMbIM

CBOICTBaM.

MpwusHak

CoxpaHeHue 6e3
nuTaHWs

Ha3HaueHne

Cnocob goctyna

Bo3MoOXHOCTb
3anmcn

dusnueckni
NPUHLMN

Kateropuun

JHeprosasucmmasn / aHeproHesasuncnmas

Perncrpbl, K3lW, OCHOBHas NamsTh,
[OITOBPEMEHHOE XpaHeHWe

MpouV3BOAbHbIN, MOCAEA0BATENbHbIN U
Ap-

YteHune-3anuce, OAHOKpaTHaAa nnamn
OrpaHmn4yeHHasa nepesanncb, NOCTOAHHOE
cojepxmmoe

MonynpoBOAHWKM, MAarHUTHbIA UAN
ONTMYECKUA HOCUTENb

Mpumep

RAM Tepset cogepxnmoe; SSD coxpaHnsaeTt

Kaw L1 yckopsaeT goctyn aapa K AaHHbIM

DRAM obecneunBaeT AocTyn K agpecyemMbim
fyerikaM; 1eHTa OPUEeHTUPOBaHa Ha
nocnefoBaTesibHOe YTeHue

DRAM nepesanuncbiBaeTcd MHOrOKpPaTHO;
MacoyHoe ROM 3anuncaHo npwv U3rotoBaeHUmn

NAND Flash, HDD, ontnueckuii auck

Ba)xHoe pasanuwme: RAM o3HauaeT «namaTb C NPOn3BOJIbHbIM AOCTYNMOM», a HE «robas SHeprosasncnmMasn

namaTb». Flash Toxxe obecneunsaet ap,pecyeMbn?l A0CTYyN, HO UCMOJIb3YET UHbIE NMpaBuna CTUPaHUA 1 3arnncun.

B noBcesHeBHOM peun «<RAM» 0bbI4YHO O3Ha4aeT onepaTeHyto DRAM.

OCHOBHbIe BuAbl NO HAa3HAYE€HUIO

Perncrpbl n Ko

Haxopgatcs B npoLieccope maun psgom ¢
BbIUNCANTENbHBIMU 6110Kamu. OueHb BbICTpbIe,
orpaHnyeHHoro o6béMma. Kaw 06bl4HO NCMoNb3yeT

SRAM.

ROM wm Flash

XpaHAaT NpOLMBKM U ApPYyrMe AaHHble nocse
oTKAtOUEeHUA nuTaHms. Flash moxHo

Onepa'rMBHaa namMmAaTb

OcHoBHoe paboyee npocTtpaHctBo OC 1 nporpamm.
O6bluHO noctpoeHo Ha DRAM; cogepxxnmoe
TepAeTca Nocne BblKAHOUYEHUA MUTaHNA.

SSD / HDD

[JonroBpemeHHoe xpaHeHue painioB. SSD 06bI4HO
ncnonbsyer NAND Flash, HDD — marHuTHble

NNaCTUHbI.
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nepenporpaMmMmnpoBaTh, HO MpaBuaa 3annucK
oTanyarotca ot DRAM.

03

Kak xpaHutca 6ut: SRAM n DRAM

SRAM (Static RAM) yzep>xunBaeT 10rM4eckoe COCTOSIHNE C NMOMOLLbHO 3NEKTPOHHOMN CXeMbl — OBbIYHO HECKONbKMX
TPaH3UCTOPOB, 0bpa3ytoLLMX UeliKy-3aLlénky. Noka nofaétcs NnTaHue, COCTOAHNE COXpPaHsaeTcs be3 nepmnoamMyeckoro
06HOB/IEHMA. 3@ 3TO NPUXOAUTCA NAATUTL NAOLLAABH KPUCTaaa U CTOMMOCTbIO: SRAM 06bI4HO NPUMEHSAIOT A/15
OTHOCWTEJIbHO HEBObLLMX BbICTPbIX K3LLEW.

DRAM (Dynamic RAM) xpaHuT nHdopMaLmMIo Kak 3NeKTPUYECKNI 3apsas B MUHMATIOPHOM KOHAeHcaTope. [as
obpallieHns K 3apasy UCMONb3yeTCs TPaH3UCTOP. 3apas, NOCTerNeHHO yTeKaeT, NO3TOMY AlaHHble HY>KHO peryisipHo
pereHepupoBarb (refresh). YreHne DRAM TOXe CBfi3aHO C BOCCTAHOBNEHNEM COCTOAHUSA fiuenku. bonee komnakTHas
fuerika No3BOSIET CO34aTb MHOMO rMrabanT OTHOCUTENbHO HEeJOPOron NaMsATH.

SRAM: noruueckas 3awénka DRAM: TpaH3UCTOpP U KOHAEHCaTOP
l Word line
NOT NOT J— —
Q Q ||

KoHgeHcatop = 3apsag

CocTosiHMe NoAAepPXKMBAETCA B3aUMHON 06paTHO Ynpaenstowas MMHUA OTKPbIBAET TPAH3UCTOP,
CBA3bHO ABYX MHBEPTMPYHOLLMX Y3/10B (YNPOLLEHHOE Mo3BOJAA YMTaTb MW 3anncbiBaTb 3apag. s
n3obpaxeHue). xpaHeHus TpebyeTcs refresh.

CDyHKLI,I/IOHaJ'IbeIe CXEMbI, a HE I'IO,£I|pO6HbIe CXeMbl MUKPOCXEM. O6a BnAaa 06bIUHO JHEepProsaBnCnNMbl.

& Wntepaktue: nouemy DRAM Hy)Ha pereHepauus

CoiMuTMpyWTe yTeuky 3apsaga. [Nopor 40% un war 22% BbiObpaHbl TONbKO ANA HAMAAAHOCTY; peaibHble AYEenku 1
KOHTPO//Iepbl HAMHOTO CNOXHee.

3apsg: 100% - Vintepnpetaumsa: 1 (pacno3Haérca)

NcxogHo 3anmcaHa 1. Mogenb ynpolueHa: Bpems He cooTBeTCTByeT peasbHo DRAM.
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CBONCTBO

dusnueckas auenka

Refresh

lMnoTHOCTb / LeHa 3a

ent

O6bluHOE NpUMeHeHWe

04

Buabl namati u npuHumn paboTtel. OCHOBHbIE XapaKTEPUCTUKM — y4eBHbIN MaTepman u Tect

SRAM

TpaH3ncTopHas 3aLénka

He Hy>xeH ansa yaep>kaHus

AaHHbIX

Hw>xe / Bbilwe

Ksw CPU

Appeca, uteHue un 3anNnchb

MpeacTaBbTe NaMATb KaK ANVHHBIA P NPOHYMEPOBaHHbIX sueek. Y KaXaor 061acTi ecTb agpec: Mo HeMy nNpoLieccop
3anpallinBaeT YTEHWE WM 3annUCb. B BObLUMHCTBE COBPEMEHHbIX CUCTEM NaMATb 6aTOBO-agpecyemMasn — OTAE/bHbIN
agpec cootsetcTByeT 6anTy. [Mpun 3ToM dumsnveckas DRAM BHyTpU yCcTpoeHa ropasfo CA0XKHee: CTPOKK, CTONBLbl, 6aHKK

W rpynnbl 6aHKOB.

DRAM

3apss KoHZAEeHcaTopa 1 4OCTyn Yepes

TpaH3ucTop

Heobxoanm nepuogunyeckm

Bbiwe / Huxe

CuctemHoe O3Y

1. Mpoueccop nHUUMMpyeT obpalleHune kK agpecy (0bbIYHO CHavana NPoBepsAEeTCs KILW).

2. KoHTponnep namst BbIGUPAET Hy>KHble MUKPOCXeMbl, 6aHKK, CTPOoKK 1 ctonbubl B8 DRAM.

3. Mpw uTeHUN AaHHbIE NepesatoTCs K NPOLLecCcopy; NPW 3annucy KOHTPOIIeP N3MEHSAET COAePXKUMOe.

4. Mpn HeOBXOANMOCTM KOHTPOJIIEP BbIMOHAET Cy>XebHble onepauun, B Tom ymcse refresh.

& Wntepaktus: 32 agpecyembix 6uta (yuebHaa moaenb)

LLi&nkHnTe no aveike, 3aTeM 3anuwmte 0 nam 1. 3T0 Mogenb BUTOBBIX Aveek AN 0byyeHns, He pa3mep

06bIYHOTO aZpecyemMoro 3jemMeHTa coBpemeHHon O3Y.

0 1

2 3

Aapec 0 (aBonyHbI 00000): 6uT O

Mpumep c 6aiitamu: ecnn no agpecy 100 pacnonoxeH 6ant 10101010,, 310 BoceMb 61T. Creaytownin 6aiT 06bI4HO
nmeet agpec 101. Anga uTeHns yncna pasmepom yeTtbipe HaliTa NpoLieccop MoxeT obpallaTbCs K Anana3oHy agpecos
100-103 (c yuéToMm nopsaka 6aiToB 1 NpaBWa apXUTEKTYPbI).

05
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naBHble XapaKTepUCTUKU NaMATU

CKOpOCTb KOMMbIOTEPA HENb3sA ONpeaenTb Toabko 06BbEMOM O3Y unn ogHon undpoi «Mlu». BaxxHo cpa3y HeCKONbKO

napamMeTposB.

XapakTepucrtuka Yro o3Hauaer

Emkoctb CKONBbKO faHHbIX MOXET
XpaHUTbCA

3agep>kka (latency) CKONbKO BpEMEHW NPOXOANT A0
noay4yeHua oTeeTa

MponyckHas CKO/IbKO JaHHbIX NepeAaéTca 3a

cnocobHocTb ceKyHay

CkopocTb nepegauv Yncno nepesay B cekyHAy

TalimuHIm 3azep KM pasHbIX ornepaLui,
BbIpaXKeHHbIe B LinkIax

DHepronorpebneHune Ckonbko 3Heprun Tpebyetca

HapéxHocTb O6Hapy>eHune ownbok,

ncnpasieHune, pecypc

EmkocTb: He nyTaiite 6UT 1 6aitT

1 6aiiT = 8 6mT. B fecaTnuHom obo3HaueHnn 1 GB = 1 000 000 000 6auT; B gBonuHOM 1 GiB = 1 073 741 824 6aiTa. B
nHTepperncax MHorga Ncnonb3ytoT «b» ana BennumH, daktnyeckm coorseTcTBytoLmx GiB. Mpumep: 16 GiB O3Y = 16 x

1024° 6ar.

Mpumep

16 I'b RAM, 1 T SSD

WN3mepsieTcs B HC MAK TakTax; 3aBUCUT OT
AocTyna

Hanpwumep, 25,6 I'b/c Teopetnyeckn ana
DDR4-3200 Ha 64-6uTHOM KaHane

DDR4-3200: 3200 MT/c

CL, tRCD, tRP, tRAS

CyLiecTBeHHO Ans HOyTOyKa 1 cepBepa

ECCy noaaep>xxvBaembix naatopm

3apiep)kKa U nponyckHasa cnoco6HOCTb — 3TO pa3Hoe

,D,Be aHaJIornn: 3agep>XKa — CKOJIbKO 8bl x0éme nepeb/tj aemo6yc, nponyckHas CrNOCOBHOCTb — CKOJI6KO naccaxxupos

ece asmo6be/ nepeeo3sm 3a 4dac. Bbicokas nponyckHasa CrMocoBHOCTb He 03HayvaeT, YTo nepsoe o6pa|.u,eH|/|e

obs3aTesibHO bObICTpee.
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YcnoBHoe cpaBHeHUe Tpe60oBaHMM K CKOPOCTU U EMKOCTH

Perncrpbli - O4YeHb Masio
K> _ Mano

03y D E

SSD / HDD G ™

Cxema nokasblBaeT OTHOCUTE/IbHYH EMKOCTb B 06bI4HOM [MK; LIMpPKHBI CTONBL,0B YCI0BHbIE, HE B €MHOM

LKane.

06

DDR, MT/c  TaMWHInN: KaK YMTaTb XapaKTepUCTUKMN

DDR (Double Data Rate) — cemelicTBO TEXHOIOTMIA MNAMATY, NepeAatoLLnX faHHbIe ABaxAbl 3a nepuos 6a3zoBoro
TaKTOBOro curHana. Moatomy Ans CKopocTy MoAyen nydile ncnonb3oatb MT/c (MunnnoHbl nepeaay B ceKyHay), a
He nyTaTb e€ C 4YacTOTOW BHYTpeHHWX TakToB. DDR4 1 DDR5 — pa3Hble NOKOAEeHMS, MeXaHUYeCckn 1 31eKTpu4ecku
HeCcoBMeCTMMBbIE.

[ns 06bluHOro 64-6MTHOrO KaHaia 6e3 yuéTa CyXebHbIX HakNaZHbIX PAaCXOA0B TeopeTMyeckas nponyckHas
CNOCOBHOCTb CYUTALRTCA TakK:

linpuHa: 64 6UT = 8 BGaUT

MponyckHaa cnocobHocTb (IB/c) = MT/c x 8 / 1000
Mpumep: DDR4-3200 -» 3200 x 8 / 1000 = 25,6 Ib/c

Tanmunr CL — 3azep>kka CAS B TakTax NaMsaTV Nocie onpesenéHHon KoMaHabl uteHus. 3HaueHne CL camo no cebe
HeZfOCTaTOYHO A/1A CpaBHEHWA pasHbIx ckopocTeit. Ana DDR-3200 (du3nveckmi TakT nepegaun 1600 M) nepmog,
coctasnset 0,625 Hc; CL16 cooTBeTcTBYEeT NpuMepHO 10 HC TobKO AnA 3Toii CAS-cocTaBasAlowWwei. [onHas 3ajepxka
yTeHns 6osbLUE U 3aBUCUT OT COCTOSIHUA CTPOKM, KOHTPOJIIepa 1 UHbIX GakTOpOB.

Mepuon TakTa (Hc) = 2000 / ckopocTb DDR (MT/c)
YacTb 3amepxkun CAS (Hc) = CL x 2000 / MT/c

DDR4-3200 CL16 - 16 x 2000 / 3200 = 10 HC

Henb3sa 3akatountb, uto komnaekt DDR5-5600 CL46 o6s3aTenbHO BbicTpee BO BCex 3agavax, yem DDR4-
3200 CL16. Y cuctem pasHble KOHTpOIAepsbl, MAaTGOpMbl U MPOMyCcKHas CNoCcobHOCTL; TpebyeTca cpaBHEHMe

peanbHbIX CUEHapWneEB.
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07

I'Iouemy KOMMbIOTEPY HE XBaTdeT MaMATU N UTO TaKoe KLl

MpoLieccop MOXET BbINOAHATL onepauun beicTpee, yeM 6oablwas DRAM ycneBaeT BblgaBaTh AaHHble. YTOObI He XaaTb
0O3Y Ha kaxgom ware, ncrnosnb3ytoT k3w L1, L2 n L3. Mpwn cache hit HyxHble faHHble yxe HaxoasaTcsa B kalwe; npu cache
miss NpUXoAnTCA obpaLLaThCs K CeAyroLemMy YPOBHHO, a MHorga u kK RAM.

Kaw ncnonb3yeT nprHUMN IOKaABHOCTU: eCM NporpaMmMa obpatuaach K AaHHbIM, TO HEPEAKO CKOPO 06paTUTCA K HUM
Xe (8pemMeHHas J10Ka/bHOCMb) U K COCEAHVM aapecam (NpoCmpaHCmeeHHas J10Kaa6Hocms). NMo3Tomy Kl 06bIYHO
NepeHOCUT He OAWH C/lyYaiHbIA 6aliT, a Lenyro K3W-JAMHUKo (Hanprmep, 64 6aliTa B TUMWUHbIX X86-cucTeMax).

LM 3anpawwuBaer Kow L1 L2 /L3 o3y
aapec MonagaHue? OTgaém Ecan npomax B L1 Ecnn HeT B Kawwe
6bICTPO - -

MHcTpyKUmna nam
AaHHble

ypOBHI/I MoKa3aHbl NocnegoBate/ibHO ANnA NMOHUMaHUA naen. PeanbHbie cxembl MOTyT ObITb

NHKJTFO3UBHbIMW, HENUHKNHO3NBHBIMU N C HECKOZIbKUMW MYTAMMU O6paLLI|eHI/Iﬂ.

Uro CTYAEHT AOJIDKEeH yMeTb 06bACHUTDL

RAM Hy>kHa He BMecTo SSD, a mexay SSD v npoueccopoM: oHa AoCTaTouHO 06bEMHAn AN TekyLel paboTbl U BbicTpee
LoNroBpeMeHHoro xpaHuanwa. Kaw HyxeH He Bmecto RAM, a utobbl Yalle He obpallatbcs K Heid. Permcrpel
HeObBXOANMBI 418 AaHHBIX, HEMOCPEACTBEHHO YUYaCTBYHOLLMX B UCMOJHEHUM KOMaHA.

ﬂpaKmquKaﬂ cnTyauun: BbI6MpaeM naMAaTb A4 3a4aumn

'S
Cutyauus Yro BaXkHee n nouemy
OTKpbITbl AECATKM BKAAZOK, peAakTop u [JoctaTouHbli 06BEM RAM: MeHbLue pucka, 4To OC HauHET
BMpPTyasibHas MallMHa 4acTo BbIFPY>aTb CTPaHWULbl Ha AUCK
BbluncneHus Hag 6oabWIMMK MaccMBamu BaxkHbl 06bEM, 3asep>kKa, K3LLU-0KaAbHOCTb 1 NPONYyCKHasnA
JaHHbIX CNoco6bHOCTb
XpaHeHue doTorpadunin nocne BbikIOYEHMSA Hy>xHa aHeproHesaBucmnmas namatb, Hanpumep SSD
YckopuTb MOBTOpPAOLLIEECS BblUMCAEHME Ha BaxkHbl K3LL, 10KaAbHOCTb AOCTYNa, aAroOpuTM 1 NpoL,eccop
HebO0/IbLLOM MaccrBe
CepBep fomKeH 0bHapy>XunBaTb TUMNYHbIE Mnatdopma ¢ cooTBeTcTBYHOLEN Noaaep>xkorn ECC RAM u
OAMHOYHbIE OWNOKM BUTOB MOHUTOPUHIOM OLWNHOK

v
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Wtorosas Lenoyka: (I)MBMHGCKMﬁ cnoco6 XpaHeHua — CBOWCTBa NamMATN — POJib B CUCTEME — NMOoKa3aTe/in

nponsBoauUTe/IbHOCTU. Ecnmn pasnnyaeTe 3TM YeTblpe YPOBHA, Bbl CMOXETE OCMbICNIEHHO YNTaTb CI'IeuIAd)I/IKaLI,I/II/I
Kenesa.

TecT No n3yueHHOMy mMmaTepuany

TeopeTnueckas yacTb 3aBeplueHa. Bbibepute ofMH OTBET B KaXKOM BOMPOCe, 3aTeM HaxmuTe «[1poBepuTb TECT».
Pe3ynbTaT MoKaXxeT YMCI0 NPaBUAbHbBIX OTBETOB U O6BACHUT OLIMOKK. B KOHLLe OTBETLTE Ha pa3BEPHYTbIE BOMPOCHl —
UX NPOBepPSEeT NpenojasaTesb.

18 n3 18 otBeTOB MpoBepka 6e3 WTpada 3a MOBTOPHYHO MOMbITKY

v

Yactb A. Bbibepute npaBuibHbIN OTBET

1. Kakaa namaTb 06bluHO ncnoJsib3yeTca B Kauecrese OCHOBHOM Ol'lepaTVIBHOﬁ namMmaTun
nKk?

NAND Flash

(o DRAM )

MarHuTtHasa neHta

OonTnyeckni Juck

MpaBunbHbI oTBET: DRAM. O3Y koMnbroTepa 06bIYHO opraHm3oBaHo Ha DRAM.
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2. Yto npoucxoaut c o6biuHori DRAM nocne AnnTtesibHOro OTK/KOUEHUA NUTAHUA?

ﬂ,aHHbIe COXpPaHAOTCA HaBcerga

e )

MamsaTb npeBpaltaerca B ROM

,ﬂ,aHHbIe 3anucbiBatoTcs Ha SSD aBToMaTuyecku

MpaBuabHbIv OTBET: [JaHHble TepatoTcs. DRAM aHeprosaBncMma; ANA COXpaHEHUS

Co4epP>XKNMOoro en HY>KHO MUTaHne n refresh.

3. 3auem DRAM BbinonHsert refresh?

Ans pedpparmeHTtauum

(o A NA BOCCTAHOB/IEHUA MOCTENEHHO MCUesaloLLero 3apaaa )

ﬂ,ﬂﬂ yBeJInyeHna Kkoamnyecrtea ayeek

[Ana npoBepkn nHTEpHeTa

MpaBWAbHbIM OTBET: [l BOCCTaHOB/IEHWS MOCTENEHHO McUe3atoLero 3apsaga. 3apas

KoHaeHcaTtopoB DRAM yTtekaeT, N0O3TOMY ero Hajo pereHepmpoBaTh.

4. F'pe 06bIuHO NpmeHsaeTca SRAM?

(0 Do )

B marHuTHbIX NaactuHax HDD
B ontnueckux DVD

Tonbko B SSD

MpaBuabHbIM OTBET: B Kawe npoueccopa. SRAM 6bicTpee, HO fopoxKe 3a BUT K 3aHUMaeT

60/bLUe NAoLLaAN, MOITOMY MNOAXOANT ANS KILLEN.
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5. Yem 3apeprkka oT/iMuaeTca oT NponycKHoW cnocobHocTn?

Huuem

Co 3apepiKa — oXMpaHMe OTBETa; NPoNnycKHas cnoco6HocTb — 06bEM AaHHBIX 3a Bpems )

3agieprkka n3MepseTcs ToNbKO B rurabantax

npOﬂyCKHaﬂ CrnocobHOCTb 03Hauaer COXPaHHOCTb AaHHbIX

MpaBuabHbIN OTBET: 3aep>KKa — OXMAaHMe OTBETa; MPOMyCKHasa CNOCOBHOCTb — 06BEM
AaHHbIX 33 BpeMs. OTO /iBa HE3aBMCUMbIX CBOMCTBA: BPEMs OAHOro obpallyeHus U CKOPOCTb

MOTOKa AaHHbIX.

6. Uto o3Hauaet 3200 MT/c?

(o 3200 MnNINOHOB Nepepay B CEKYHAY )

3200 merabant o6béma
3200 HaHOCeKYHA 3a4,ep>KKn

Uncno sagep npoueccopa

MpaBuabHbI oTBET: 3200 MUANIMOHOB Nepesad B cekyHay. MT/c — MUANOHBI Nepesay

AAHHBIX B CEKYHAY.

7. KakoBa TeopeTuueckas nponyckHasa cnoco6Hoctb DDR4-3200 no ogHomy 64-
6uTHOMY KaHany?

3,2Tb/c

6,4Tb/c

(o 25,6 Ib/c )

3200 T'b/c

MpaBunbHbI OTBET: 25,6 I'B/C. 3200 x 8 6ant + 1000 = 25,6 Tb/c.
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8. Ckonbko 6uT B ogHOM baiiTe?

ar )

16

MpaBuabHbIv OTBET: 8. 1 6anT = 8 6UT.

9. YUrto Takoe nonagauHue B k3w (cache hit)?

(0 o )

Bce paHHble yaaneHbl
3anyuieH aHTMBMpYycC

3aBepLueHa 3anncb Ha ANCK

MpaBWAbHbIN OTBET: VICKOMble AlaHHble 06Hapy>eHbl B K3Llle. Ecan faHHble yXe B KaLue,

obpalleHmne K cesyroLiemMy MeAleHHOMY YPOBHIO He HY>XXHO.

10. Kak Ha3bIBaeTcAa NMOBTOPHOE UCNOJ/ib30BaHNEe HeAadBHO 3aNnpoLueHHbIX AaHHbIX?

N3HoC

O p— )

LLndpposanne

CermeHTauusa

I'Ipasmanblﬁ OTBET: BpemeHHaﬂ JIOKaJIbHOCTb. BpeMeHHaﬂ JIOKa/IbHOCTb — BbICOKaA

BEPOATHOCTb CKOPOrO NMOBTOPHOrO 06paLLeHms.
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11. Kakasa namaTb noaxXoAUT ANA XpaHEHUA AOKYMEHTOB Moc/e BbIKJAOYeHUsA?
Pernctpbl CPU
Kow L1

DRAM

(o SSD )

MpaBuabHbI 0TBET: SSD. SSD obecneurBaeT 3HeproHe3aBMCcMMOe XpaHeHre Galrnos.

12. B TunuuHom MK uro 6bicTpee npu goctyne K AaHHbIM?

o )

HDD

SSD SATA

OnTnuecknii gAncK

MpaBuabHbIN OTBET: L1-K3Lw. L1-K3w pacnonoxeH 6amxe K BblUNCANTENbHBIM 610KaM ©
UMeeT MUHMMabHbIE 3aJePXKN.

13. Yto o3Hauaet CL16 B mapkupoBke moayna?

Emkoctb 16 TB

(o Yacrb 3apepxum CAS B 16 TakTax )

16 He3aBUCMMbIX KaHa/0B

16 notokos CPU

MpaBunbHbI OTBET: YacTb 3agep>xkm CAS B 16 TakTax. CL nsamepser ognH 13 TanMmHIOB

DRAM B uuknax, a He 06LLYyHO 3a4epPKKY UAN EMKOCTb.
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14. NMouemy Henb3a cpaBHuBaTb ABe DDR-namaTtu Tonbko no CL?

CL nsmepset Temnepatypy

Co Hy)XHO yuuThIBaTh CKOPOCTb NepeAauu 1 gpyrue sagepiKm )

CL oTHOCUTCA TONBKO K SSD

TaliMVHIU He CyLLecTBytOT

MpaBWAbHbINA OTBET: HY>KHO YyUMTbIBaTb CKOPOCTb NEpesayun 1 Apyrve 3asepixxKu.

OAVIHaKOBOG YNCNO LLMKNOB Mpun pa3H017| YacTtoTe AaéT pa3Hoe BpemMA B HC.

15. Kakasa ¢opmynuposka sepHa?

O3Y 1 SSD — oauH 1 TOT Xe pecypc

Bosbwunin SSD aBTOMaTMueckn ysennumsaet o6bém O3Y

(o 03Y xpanut paboume paHHble; SSD — ponroBpeMeHHble )

RAM Bcerga sHeproHesaBucuma

MpaBuabHbIN oTBeT: O3Y XxpaHnT paboune gaHHble; SSD — fonroBpeMeHHble. OTO pasHble

YPOBHU XpPaHeHNA AaHHbIX C pa3HbIMUW 3a4a4YaMW.

15 n3 15 (100%)

Bbl otBeTMAM Ha 15 13 15 TecToBbIX BONPOCOB. ABTOMAaTUYeckas OLEeHKa YUUThIBAET TOIbKO BOMPOCHI C BbIGOPOM
OTBeTa; pa3BEpPHYTble OTBEThI NPOBEPSET NpenojaBaTtesb.

Bonpock! H1Xe noscBeYeHbl: 3e/1EHas pamka — BEPHO, KpacHas — owwunbka, xéntas — 6e3 oTseTa.

N,

Yactb b. O6bsAACHUTE CBOMMMU C/I0OBaMU

2N BOMPOCHI HY>XHblI, yTObbI NpoBEPUTb MOHMMaHWE, a He yrajbliBaHNE. ABTOMaTMyUeckas OLEHKa UX He YYNTbIBaeT.
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PasBépHyTbiv Bonpoc 1. O6bsacHuTe pasHuuy SRAM u DRAM: kak KaXxgasa XpaHUT
6uT, nouemy oaHoi Hy>XkeH refresh, a gpyrow Her.

Baw oTBeT (NpoBepseT npenogasartesb)

SRAM xpaHuT BUT Ha Tpurrepax, Mo3ToMy He TpebytoT obHoBAeHNA. DRAM xpaHuUT 61T Kak 3apsas Ha

KOHAEHCATOpe, KOTOPbIV CO BPEMeHEM yTekaeT, Mo3ToMy TpebyeT noctosHHoro refresh

PasBépHyTbiv Bonpoc 2. Komnbiotep ¢ 8 'b O3Y n SSD 1 Tb topmo3ut npu 30
OTKPbITbIX BK/IaAiKaxX N ABYX BUPTya/ibHbIX MalWMHaX. O6bACHUTe BEPOATHYIO
NPUUYMHY U apryMeHTUPYITe, KaKoe y/lyUlleHue NoMOKerT.

Baw oTBeT (NpoBepseT npenojgasartesb)

HexBaTtka onepatveHoi namat (O3Y). 8 b mano ans 30 BKIaAOK W ABYX BUPTyasbHbIX MaLLUWH, MO3TOMY

cncTteMa akKtTMuBHO UCMNONb3YET q>a|7u1 noaKaykum Ha SSD, uTo BbI3bIBaeT TOPMO3a

Pa3BépHyTbIN Bonpoc 3. Bbiuncante TeopeTnyeckyro nponyckHyto cnocobHocTb
DDR4-3200 no oaHomy 64-6utHOoMy kaHany n npumepHyto CAS-cocTaBasOLLYIO
3apepXxkn ana CL16. Ykaxkute popmynbl.

Baw oTBeT (NpoBepseT npenogasartesb)

MponyckHas cnocobHocTb: YactoTa x LnpuHa wuHbl (B 6aintax) = 3200MT/c x 8 6aint = 25600 Mb/c = 25,6
Ib/c.

3agepxka CAS (CL16): Bpema ogHoro Takta = 1/1600 MT'y, = 0,625 Hc. 3agepxxka = 16 TaktoB x 0,625 Hc =
10 Hc.

NCTOUHNKN ANA AONOJ/IHUTEJ/IbHOIO U3yueHusA

Matepwvan agantnpoBaH s obyyeHus. CxeMbl U MOAENN — YMPOLLEHHbIE yUebHble MPUMepbI; 3HaUeHWs
MPOW3BOANTENBHOCTU 3aBUCAT OT KOHKPETHOO YCTPOMNCTBA.

1. OpenStax - Memory Hierarchy

2. IBM - Hardware hierarchy

3. IBM - Primary Storage
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https://openstax.org/books/introduction-computer-science/pages/5-5-memory-hierarchy
https://www.ibm.com/docs/en/aix/7.1.0?topic=performance-hardware-hierarchy
https://www.ibm.com/think/topics/primary-storage
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4
MNMepep capauen
v YkazaHbl ®UO, rpynna u aaTa.
v OTMeueHbl OTBETbI Ha BOMPOChI C BapuaHTaMm ¥ HaXkaTa KHOMKa NMpoBepKM.

v HanuvcaHbl 06bsicHeHs B OTKPbITbIX BOMPOCax.

HaxmunTte «OTnpaButb paboty — coxpaHutb PDF». OTkpoeTcs OKHO neyatu: B KauecTBe NpuHTepa BbibepuTe
«CoxpaHutb kak PDF». B oTuéte 6yayt ®/O, BbibpaHHble BapuaHTbl, 6ani 1 Balln pa3BépHyTbie oTBeThl. OTnpaBka Ha
cepBep He BbIMOJAHAETCH.

B amanore neyatn Bbibepute «CoxpaHuTb Kak PDF».
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