APXUTEKTYPA AMNMMNAPATHDbIX CPEACTB - YYEBHbIX MOAV/b
1/3

Buabl naMaTv U NpUHLMN paboTbl.
OCHOBHbIE XapaKTepUCTUKH

Pa3bepémMm, Kak KOMMbIOTEP XPAHUT 6UTbI, noyemMmy O3Y TpebyeT NUTaHUSA N YTO
O3Ha4aeT ckopocTb namaTu. CHavana nsyumte BCIO Teopuio, pasbepure
MHTEepPaKTUBHbIE MO EeNN, 3aTEM NPONAUTE TECT B KOHLLe CTpaHuLbl. OTBETbI
COXpaHsaTCa B 3TOM bpay3epe aBTOMaTUYECKMU.

Teopus - tect = PDF 15 npoBepsieMbiX BONMPOCOB

3 pa3BEpHYTbIX OTBETa Pa6oraeT 6e3 MHTEepHeTa

®UO cTypeHTa Fpynna Aara
OokwunH l'’epmaH CepreeBuv nC 25/9-4 2026-10-15
01

3auemM KOMMNbIOTEpY NaMATb

Mpoueccop ymeeT BbIMOJIHATb MHCTPYKLMM, HO éMY HYXXHO rge-to 6paTtb 3Tu
MHCTPYKLUUN, NONYyYaTb UCXOAHbIE AaHHbIE U OCTaBNATb pe3ynbTaTtbl. [Lng 3TOro
CYLW,EeCTBYET NaMsATb — YCTPOMUCTBA U CTPYKTYPbl, KOTOPble XPaHAT MHPOpMaLuio B
Buae 6utos. OauH 6UT NpuHUMaeT 3HayeHue 0 unm 1; BoceMmb 6GUT o6pas3yloT 6anT.

MpepncTaBbTe NoBapa. Mpoueccop — 3T0 NOBap, perucTpbl — NPoAyKTbl NPAMO B
pyKax, Kam — MajieHbkKas NnoJika psaaoMm C nNiuToin, onepaTuBHaga namaTb —
pabouunit cton, a SSD — knaposas. MoBap MOXET XPaHUTb MHOIO€E B KJ1aflOBOU, HO
HenpepbIBHO 6eratb B HEE 3a Ka)XXA0M JIOXXKOM Heya06HOo.
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MyTb AaHHbIX B TUNUYHOM MK

SSD/HDD

Mporpammbl n
dannbl mexay

3anyckamum nporpaMmm

Perucrpsi

03V (RAM)

Pab6ouyne gaHHbie
3arpy>XeHHbIX

Kaw LN
HepaBHO Unu 4YacTo
ucnonbayembie
AaHHble

-

OI'IepaH}J,bI TeKyWwnx kKomMmaHpag

CxeMa ynpolieHa: NpoLeccop U KOHTPOJ/Iepbl B3aUMOAENCTBYIOT C

namMaTblo CJ/10XKHee, 34eCb Noka3aHa nges I'IpVI6ﬂVI)KeHI/I9I OaHHbIX K

BbIYMUNCJIEHUAM.

Korpa Bbl 3anyckaete urpy, OC o6bI4HO YNTaEeT UCNONHAEeMble ¢halsibl U
Heob6xoauMble pecypcbl ¢ SSD n oTobpa)kaeT Uu 3arpyxaet ux B namatb. Bo Bpems

pa6oTbl NpoLeccop o6palLaeTcs K AaHHbIM Yepes Kaw 1 O3Y, a uasmeHeHus B dpainax
no Mmepe He06XoaMMOCTHU 3aNUCbIBalOTCS B NOCTOSIHHOE XpaHunuwe. MecTo Ha

AUCKe U 06béM O3Y — pa3Hble pecypchbl.

02

Mo KakKvM Npu3HaKaMm pas3nMyaloT NnaMmaTb

-

HeT eaMHCTBEHHOrO NpU3Haka «6bicTpasa [ MegneHHasa». MamMatb KnaccuouumpyoT
cpa3y No HECKOMIbKUM He3aBMCUMbIM CBOMCTBaM.

MpusHak KaTeropum

dHeprosasucumas |
3HeproHesaBucumMas

CoxpaHeHue
6e3 nutaHus

Peructpbl, K3all, OCHOBHas
namsTb, AOJIrOBPeMeHHoe
XpaHeHue

Ha3HavyeHue

https://probochka-corp.ru/vidy_pamyati_i_harakteristiki?clckid=d8b1170f
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RAM TepsgeTt cogepxxnmoe; SSD
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Cnocob Mpon3BObHbIN, DRAM ob6ecneunBaeT goctyn K

pocTtyna nocnegoBaTtesibHbIM U gp. agpecyemMbiM si4erKaMm; fieHTa
OpMeHTUpoOBaHa Ha
nocnepgoBaTtefibHOe YTEHUE

Bo3MOXHOCTb YTeHue-3anucs, DRAM nepe3anucbiBaeTcs

3anucu ogHOKpaTHasg unun MHOrokKkpaTtHo; MacoyHoe ROM
orpaHuYeHHasq nepesannucb, 3anncaHo Npu U3roToB/IEHUN
MOCTOSIHHOE coAepXXnmoe

®dusnueckun  MonynpoBOOgHUKM, NAND Flash, HDD, ontu4eckum
npuHUMn MarHUTHbIAN UK ONTUYECKUN  OUCK
HoCuUTenb

Ba)xxHoe paznuuue: RAM o3Ha4vyaeT «nNnaMsTb C MPON3BOJIbHbIM OO0CTYNMOM»,
a He «nob6as saHeprosasmcumasa namaTb». Flash Toxxe obecneumnBaert
afpecyeMblii 4OCTYN, HO UCMOJIb3YeT NHble NpaBuia CTUpPaH1a 1 3anucu. B
noBcegHeBHOM peyun «RAM» 06bl4HO 03Ha4YaeT onepaTtusHyio DRAM.

OCHOBHbI€ BUAbl N0 HA3HAYEHUIO

Perucrpbi 1 KaLu

HaxopaTtcsa B npoueccope uin psaoMm ¢ BbIMUCIUTENbHbIMU 6nokamMu. O4eHb
ObICTpble, OrpaHNYEeHHOro o6béma. Kaw o6b14HO ncnonb3yet SRAM.

OnepatTuBHas naMaTb

OcHoBHoOe pabo4ee npocTpaHcTBo OC n nporpamMmm. O6bIYHO MOCTPOEHO Ha
DRAM; copep>XxumMoe TepaeTcs nocne BbIKJIIOYEHUS NMUTaHUS.

ROM u Flash

XpaHAT NPOoWNBKU U gpyrue gaHHble nocne oTkato4vYeHus nutaHus. Flash moxHo
nepenporpamMmmMmumpoBaTb, HO NpaBuia 3anncu otnmyatrtca oTr DRAM.
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SSD/HDD

DonrospemMmeHHoe xpaHeHue ¢pannos. SSD o6bI4HO ncnonb3yetr NAND Flash,
HDD — mMarHmnTHble niacTUHbI.

03

Kak xpauurca out: SRAM nDRAM

SRAM (Static RAM) yaepXXuBaerT JiorM4eckoe COCTOSIHUE C MOMOLLbIO N1EKTPOHHOM
CXeMbl — 06bIYHO HECKOJIbKUX TPAH3UCTOPOB, 06pa3yoWwmx auenky-3aweénky. Moka
nogaéTcs NMTaHue, COCTossHUE coxpaHseTca 6e3 nepuognyeckoro o6HoBMeHus. 3a
9TO NPUXOAUTCS NNATUTb MNJIOLWAAbIO KpUCTanaa n ctommoctbio: SRAM 06bI4HO
NPUMEHSIOT AN OTHOCUTENIbHO HEGONbLUMX GbICTPbIX K3LUEMN.

DRAM (Dynamic RAM) xpaHuUT MHPOPMaLIMIO KaK 3/IeKTPUYECKUi 3apap, B
MUWHNaTIOPHOM KOHAeHcaTope. [ing obpalweHus K 3apsay Mcrnosib3yetcsd TpaH3UCTop.
3apap nocTeneHHo yTeKaeT, N0O3TOMY AlaHHble HY>)KHO PEeryisipHo pereHepupoBaThb
(refresh). YteHne DRAM TOXeE CBA3aHO C BOCCTAHOBJ/IEHUEM COCTOSAHUSA AYENKU.
Bonee koMnakTHaga syenka No3BoNAeT co3aaTb MHOIro rurabamT OoTHOCUTENTIbHO
Hepoporon NamMaTu.
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SRAM: noruueckas 3alénka

NOT NOT

CocTosiHMe nopgaep>XmMBaeTcs B3aUMHOM 06paTHOM CBA3bIO ABYX
MHBEpPTUpPYIOWMX Y3108 (yNnpoLEHHOe n3obpaxeHue).

DRAM: TpaH3UCTOP U KOHAEHCaTOP

Word line

KoHpeHcaTop = 3apap,

YnpaBnsaiowas AMHUA OTKPbIBAeT TPAaH3UCTOP, NO3BONASA YNTATb UN
3anucbiBaTb 3apan. Ona xpaHeHua Tpebyetca refresh.

DYHKLUMOHAa/bHbIE CXEMbI, a HEe NOAPO6HbIe cxeMbl MUKpocxeM. Ob6a Bnpa
00ObIYHO 3HEpPro3aBNCUMBbI.
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# WNHTepaxkTuB: nouemy DRAM Hy)XHa pereHepauusa

CbiMuTUpynTe yTeuky 3apaga. Nopor 40% v war 22% Bbi6GpaHbl TONBKO AN
HarnsgaQHOCTMU; peaibHble A4EeNKU N KOHTPOJIJIEpbl HAMHOIO C/IOXKHEE.

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

McxopHo 3anuncaHa 1. Mogenb ynpoleHa: BpeMs He

cooTBeTCTBYyeT peasibHou DRAM.

CBOMCTBO

dusunveckad
a4yenka

Refresh

MnoTtHoOCTDb /
LeHa 3a 6uT

OO6bIYyHOE
npuMeHeHue

04

Anppeca, UuTeHVe U 3anuchb

SRAM

TpaH3ucTopHasa
3aweénka

He Hy>XeH pgnga
yaep>XaHus gaHHbIX

Hwnxe [ Bbiwie

Kaw CPU

DRAM

3apsap KoHpgeHcaTopa u gocTyn
yepes TpaH3UCTop

Heobxogum nepuognyvecku

Bbiwe [ HUXe

CuctemHoe O3y

MpepncTaBbTe NaMATb KaK AJIMHHbIN pAa NPOHYMEpPOBaHHbIX a4yeek. Y KaXaon
obnacTtun ecTb agpec: rno HemMy npoueccop 3anpalimnmBaeT YTeHUe unm sanuco. B
6GONbLULMHCTBE COBPEMEHHbIX CUCTEM NaMaTb 6auToBO-appecyemMasi — OTAENbHbIN
agpec cooTBeTcTBYyeT 6auTy. Mpn aTom pusnvyeckas DRAM BHYTpU yCTpOEHa
ropasgo CloXHee: CTPOKN, cTonbLbl, 6aHKU 1 rpynnbl 6aHKOB.

1. Mpoueccop nHUuumnpyeT obpalleHue K agpecy (06bl4HO CHauyana npoeepseTcs

Kaw).
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2. KoHTponnep naMaTu BbiIoUpaeT HYy>KHble MUKPOCXeMbl, 6aHKK, CTPOKU U CTONGLbI
B DRAM.

3. TMpu YTeHUM gaHHbIe NepeaalnTcs K NPOoLLeccopy; NPy 3annucu KoOHTponnep
N3MeHsaeT coaepXumoe.

4. Mpu Heo6X0aNMOCTU KOHTPOJIIEP BbIMOJIHAET CNyXXebHble onepauuu, B TOM
yucne refresh.

# WNHTepaxkTuB: 32 agpecyemMbix 6uTta (yue6Haa moaenb)

LLLEnkHUTe no g4elike, 3aTeM 3anuwunTte 0 nnu 1. 3To Moaesib GUTOBBIX AuYeek
Ang obyuyeHus, He pasmMep o06bIYHOro agpecyemMoro afieMeHTa CoOBpeMeHHOoMN
Oo3V.

0 1 2 3 4 5 6 7

Appec 0 (gBou4Hbin 00000): 6T O

Mpumep c 6anTamum: ecnu no agpecy 100 pacnonoxeH 6ant 10101010, 3T0 BOCEMb
6uT. Cneayowmin 6ant o6bI4HO UMeeT agpec 101. [lng YTeHUsa Yyucna pasmMepom
yeTbipe 6aiTa npoueccop MOXXeT obpallLaTbca K aguanasoHy agpecos 100-103 (c
YYETOM nopsaka 6amToB 1 NpaBuUN apXUTEKTYpPbI).

05

FaBHbIe XapaKTepPUCTUKU NaMAaTU

CKoOpoOCTb KOMIMblOTEPA HENMb3S ONpeaenuTb To/ibko 06bémom O3Y unu ogHom
undpon «Mruy». BaxkHo cpasy HECKOJIbKO NapaMeTpoB.

XapakTepucTuka YTo o3Hauvaert Mpumep

EmkocTb CKONbKO AaHHbIX 16 'b RAM, 1 Tb SSD
MOXXEeT XpaHUTbCS

3apepxka (latency) Ckonbko BpeMeHu N3amepseTca B HC UM TaKTax;
npoxoguT Ao 3aBUCUT OT focTyna
nony4yeHus oTeeTa
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MponyckHas CKOJIbKO gaHHbIX Hanpumep, 25,6 I'b/c

CNoCcoOOHOCTb nepepaéercs 3a TeopeTtnyeckmn gna DDR4-3200
CeKkyHAay Ha 64-6UTHOM KaHane

CkopocTb nepepaum “ucno nepepay s DDR4-3200: 3200 MT/c
ceKkyHAay

TauMUHIrKM 3apepXXKu pasHbIX CL, tRCD, tRP, tRAS
onepauun,
Bblpa)keHHblE B
umKnax

SHepronoTpebneHne CKONbKO aHeprum Cyw,ecTBeHHO gnsa HOyTOyKa u
TpebyeTcs cepBepa

HapéXHocTb O6Hapy>xeHune ECC y nogaep>XnBaeMblix
ownoboK, nnatoopm

ucnpas/ieHue, pecypc

EMKOCTb: He nyTaiiTe 6UT M 6aiiT

1 6aUT = 8 6MT. B pecaTtnyHom o6o3HavyeHun 1 GB =1.000 000 000 6auT; B
nBouyHoM 1 GiB =1 073 741 824 6auTa. B nutepopencax nHorga ncnonbsyrt «Fb»
ONns BeNUYUH, paktnyeckum coorsetcTByowmx GiB. Mpumep: 16 GiB O3Y =16 x 10243
6anT.

3apaep)KKa M nponyckHasi CNoOCOGHOCTb — 3TO pa3Hoe

[Be aHanoruu: sagep>xKka — CKO/1bKO Bbl XXAETe nepBbivi aBTO6yC, NPONycKHasa
CNoCcoBHOCTb — CKO/IbKO NMacca>knupoB BCe aBTOOYCbl NepeBo3sT 3a Yac. Bbicokas
NponyckHas CNOCOOGHOCTb HE O3HAYaeT, YTo NepBoe obpalLeHne 0693aTeNibHO
ObicTpee.
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YcnoBHoe cpaBHeHUe TPe6oBaHUM K CKOPOCTU U EMKOCTH

OYeHb
Perucrpbl
Mano

Kaw Mano

CxeMa noka3sbiBaeT OTHOCUTE/IbHYI0 EMKOCTb B 06bl4HOM [MK; LWNPUHDI

CTONGLIOB YC/IOBHbIE, HE B €0UHOM LKane.

06

DDR, MT/c " TaMMHI1: KaK UMTaThb
XapaKTepPUuCTUKHM

DDR (Double Data Rate) — ceMeNCTBO TEXHONIOMMN NaMATU, Nepeaaowmnx gaHHble
OBaXabl 3a nepuop 6a30BOro TakToBOro curHana. Noatomy ang cKopocTu moaynen
nydwe ucnonb3oBatb MT/c (MMANMOHDbI Nepeaay B CeKyHAY), a He nyTaTb €€ C
YacToOTOW BHYTPeHHUX TakToB. DDR4 u DDR5 — pa3Hble NOKONEeHUsA, MEXaHUYECKU U
9/1eKTPUYECKN HECOBMECTUMDIE.

Ona o6bI4HOro 64-6MTHOro KaHana 6e3 y4yéTta cny>kebHbIX HakMagHbIX PpacxonoB
TeopeTnyeckas NpPonyckHas cnoco6HOCTb cUMTaeTCs Tak:

WnpuHa: 64 6uT = 8 6GauT

MponyckHaa cnoco6HocTb (I'B/c) = MT/c x 8 / 1000
Mpumep: DDR4-3200 > 3200 x 8 / 1000 = 25,6 T'b/c

TamuHr CL — 3agepxkka CAS B TakTax namMsaTv nocne onpenenéHHon KoMaHabl
yTeHusa. 3HavyeHue CL camo no cebe HegOCTaTOYHO O/19 CPaBHEHUS pa3HbIX
ckopocTeii. na DDR-3200 (pun3nyeckuni Takt nepepaym 1600 MIlry) nepuop,
cocTaBngeT 0,625 Hc; CL16 cooTBeTCTBYeT npuMepHo 10 HC TONbKO Ans 3Ton CAS-
cocTaBnsowen. NonHaga sagep)xka YTeHUs 6o0nblue U 3aBUCUT OT COCTOAHMUS
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CTPOKMU, KOHTpOJ/1Iepa N UHbIX GaKTOPOB.

Mepuopn TakTa (Hc) =~ 2000 / ckopocTb DDR (MT/c)
YacTb 3apepxkum CAS (Hc) = CL x 2000 / MT/c

DDR4-3200 CL16 > 16 x 2000 / 3200 = 10 HcC

Henb3ga 3aknounTtb, 4To KoMnaekt DDR5-5600 CL46 o6s3aTtenbHo 6bicTpee
BO BceX 3apayvax, yem DDR4-3200 CL16. Y cuctem pasHble KOHTPOJEPDI,
nnaTt¢popMbl N NPOoNyCKHas CNoCcoO6HOCTb; TpebyeTca cpaBHEHUE peasnbHbIX
cLueHapues.

07

MouemMy KOMMbIOTEPY HE XBaTaeT NaMaTU U uTO
TaKoe K3l

Mpoueccop MOXEeT BbINOJIHATbL onepauun 6bicTpee, Yem 6onbwaga DRAM ycneBaeTt
BblgaBaTb AaHHble. YToObl He aaTb O3Y Ha Ka)XaoM Lware, Mcnosb3ytoT Kaw L1, L2
n L3. Mpu cache hit Hy)XHble JaHHbIe yXKe HaxoaaTca B kawe; npu cache miss
npuxoauTca obpallaTtbcs K C/ieAyoLWemMy YPoBHIO, a MHorga u K RAM.

Kaw ucnonb3yeT NpUHLUMN IOKAIbHOCTU: €C/i1 NporpamMmMa obpatunach K JaHHbIM,
TO HEpenKo CKOPO 06paTUTCHA K HUM Xe (BpeMeHHasl 10KaJlbHOCTb) UNN K COCEAHUM
agpecaM (nMpocTpaHCTBEeHHas 10KaJlbHOCTb). M03TOMY K3l 06bIYHO NEPEHOCUT He
OAMH Cny4vaiHbIN 6aNT, a Lenyto K3Ww-AMHMI0 (Hanpumep, 64 6anTa B TUMUYHDbIX
x86-cucremax).
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un Kaw L1 L2/L3

3anpawuvsaer MNonapaHue? Ecnu npomax B L1
OTpaém 6bicTpo
appec - A P - -
MHcTpyKUNa nnn
OaHHble
o3y

Ecnun HeT B K3lle

YpOBHU NMoKasaHbl nocniegoBaTesibHO g NOHMMaHUA ngen. PeanbHble
CXeMbl MOoryT ObITb MHKNIO3NBHbIMU, HEUHK/TIO3UBHbIMU U C HECKOJIbKUMMU

nyTaMm obpalleHus.

YTO CTYAEHT AO/MKEH YMEeTb 0GbACHUTD

RAM Hy>Ha He BMecTOo SSD, a mexay SSD n npoueccopomM: oOHa A0CTaTOYHO
06bEMHag Ang TekyLwen paboTbl U ObiCTpee A0NTOBPEMEHHOr0 XpaHunuuwa. Kaw
Hy>XeH He BMecTo RAM, a 4To6bl Yale He obpaw,aTbcsa K HeEN. PerucTpbl
HeobxoauMbl oS OaHHbIX, HENOCPeaCTBEHHO YYaCTBYOLWMX B UCNOSTHEHUN KOMaHL,.

08

NMpaxKkTuyeckKkas cutTyauus: Bbioupaem namsTtb g
3apaum

Curyauus YTOo BaXXKHee U noyemy

OTKpbITbl 4ECATKN BK1aQoK, [ocTaTouHbii 06b€M RAM: MeHblUe puUcka,

pepaKkTop v BUpTyasibHag 4yTo OC HAYHET 4YaCTO BbIFrPY>XaTb CTPAHULbI Ha

MallnHa ONCK

BbluncneHusa Hag, 6onblMMN Ba)>XHbl 06bEM, 3aAeprKKa, K3LW-10KaJIbHOCTb U

MaccuBaMM OaHHbIX nponycKHasi CnoCOGHOCTDb

XpaHeHue ¢oTorpadpuin nocne Hy>XHa aHeproHe3aBUCUMas NamsTb,
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BbIK/1lOMEeHMUS Hanpumep SSD

YckopuTb noBTOpSlOLWEecCS Ba>XHbl K3lU, /IOKa/IbHOCTb 40CTYNa, aropuTMm
BblYUC/IEHNE Ha HEGO/bLUOM M npoueccop
Maccuse

CepBep AoMKeH o6HapyXXunsaTtb Mnatdopma c COOTBETCTBYIOLLEN NOAAEPIKKON
TUNNYHbIE OAMHOYHbIE OLLNOKU ECC RAM v MOHUTOPUHIOM OLUINOOK
6uTtoB

NTorosas uenoyka: pU3nUeCKuii cnocob6 XxpaHeH!s > CBOMCTBa NaMATH = pPoJib
B CUCTEeMe - noKa3aTenu NPoM3BOoANUTEeNbHOCTU. Ecnu pasnunuaerte aTn yeTbipe
YPOBHS, Bbl CMOXXeTe OCMbIC/IEHHO YMTaTb crneundukaLnm xenesa.

TecT No U3yveHHOMY MaTepuany

TeopeTnyeckas YacTb 3aBeplieHa. BbibepuTe ognH OTBET B KaXXA0M Bornpoce,
3aTeM HaxxmMute «MpoBepuTb TeCcT». PeaynbTaT NOKaXeT YNC0 NPaBUNbHbIX
OTBETOB U 06BbACHUT OLINGKK. B KOHLE OTBETbTE Ha PAa3BEPHYTble BONPOCbI — UX
nposepsieT npenogaBaTtesib.

18 ns 18 orBeToB MpoBepka 6e3 wTpada 3a NOBTOPHYIO NOMNbITKY

v

YacTtb A. BbiGepuTe npaBu/IbHbIM OTBET
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1. Kakass namMmaTb 00bIYMHO UCNOJIb3YEeTCH B KaYecTBe
OCHOBHOM onepaTuBHOM namsaTu NK?

NAND Flash

C. DRAM )

MarHmuTtHasg neHra

OnTU4eckuit guck

MpaBunbHbIv oTBeT: DRAM. O3Y KomMnbloTepa 06bI4YHO
opraHmnsosaHo Ha DRAM.

2. YTo npoucxoamT c o6bivuHOM DRAM nocne ANAUTENbHOrO
OTK/IIOMEeHMUSa NUTaHua?

[aHHble coxpaHsTCsa HaBcerga

CQ [laHHbIe TepsIoTCS )

MamaTtb npeBpawaetca 8 ROM

I aHHble 3anucbiBatloTca Ha SSD aBToOMaTUYECKH

MpaBunbHbIN oTBET: [JaHHble TepaTca. DRAM aHeprosaBucuma;
0191 COXPaHEHUS COAEPXXUMOro el HY>KHO nuTaHue u refresh.
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3. 3auem DRAM BbinonHser refresh?

Ona pedparmeHTauuun

(Q [Ans BocCTaHOB/NEHNS NOCTENEeHHO UcYe3alolLero sapsaaa )

Onqa yBenuyeHusa Konm4yecTtBa ga4yeek

On§a npoBepKu MHTEpHeTa

MpaBwunbHbIN OTBET: [119 BOCCTAaHOBJ/IEHUA NOCTENEHHO
ncuyesatlowlero 3apsaga. 3apsg KoHgeHcatopoB DRAM yTekaer,
NO3TOMY ero Hago pereHepupoBaTb.

4.Tpe o6bI1vHO NpuMeHseTca SRAM?

C. B K3we npoueccopa )

B marHnTHbIX nnactnHax HDD
B ontuyeckux DVD

Tonbko B SSD

MpaBunbHbIN OTBET: B kawe npoueccopa. SRAM 6bicTpee, HO
[opoXXe 3a 6UT 1 3aHnMaeT 6onbLie naowaanun, No3aToMy
NnoaxoauT ONA K3LWen.
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5. YeM 3agepiKKa OTIM4aeTcs OT NPONYyCKHOM CNOCOGHOCTU?

Hunuem

® 3apepxkKa— oXupgaHue OTBeTa; NPONYCKHasi CNOCOGHOCTb — 06bEM
AaHHbIX 3a BpemMs

3apep)kka usmepseTcs ToNbko B rurabamrtax

MponyckHas cnocobHOCTb 0O3HaYaeT COXPaHHOCTb AaHHbIX

MpaBunbHbIV OTBET: 3ageprkka — OXKMUgaHue OTBeTa; NPOonyCcKHas
CMNOCOGHOCTb — 06bEM faHHbIX 3a BpeMs. OTO ABa HE3aBUCUMDbIX
CBOMCTBA: BpeMs 0gHOro o6palieHns n CKopocTb NOTOKa

AaHHDbIX.

6. Yto o3HavaeT 3200 MT/c?

CO 3200 MUWIJIMOHOB Nepepay B CeKYyHAY )

3200 merabanT o6bEMa
3200 HaHOCeKyHA 3aAepPXKKN

Yuncno agep npoueccopa

MpaBunbHbIN oTBeT: 3200 MUNMOHOB Nepeaay B cekyHay. MT/c
— MWJIMOHDbI Nepeaayd AaHHbIX B CEKYHAY.

15.10.2026, 17:20
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7. KakoBa TeopeTuyecKas nponycKkHasi cnocoo6Hoctb DDR4-
3200 no ogHomMmy 64-6MTHOMY KaHany?

3,2Tb/c

6,4 TB/c

Co 25,6 I'B/c )

3200 Irp/c

MpasunbHbIK oTBET: 25,6 N'B/c. 3200 x 8 6aunT = 1000 = 25,6 I'b/c.

8. CKONbKO GMT B ogHOM GauTe?

2

(o = )

16

MpaBunbHbIN oTBET: 8. 1 6aNUT = 8 6UT.
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9. Yto TaKkoe nonagaHue B k3w (cache hit)?

C. MckKkomble faHHble 0GHapY)XeHbl B Kawe )

Bce gaHHble yaaneHbl
3anylieH aHTUBUPYC

3aBepLueHa 3anncb Ha OUCK

MpaBunbHbIN OTBET: MCKOMbIE fJaHHble 0GHApPYXXEeHbI B K3LLe.
Ecnu paHHble yXe B K3alle, obpalleHne K cnegyowemy
Me[J/1IeHHOMY YPOBHIO HE HYXXHO.

10. Kak Ha3blBaeTCcsl NOBTOPHOE UCNOJZIb30OBaHUe HeaBHO
3anpoLleHHbIX AaHHbIX?

N3HoC

(® Bpemennas noxansHocts )

lWundposaHue

CermeHTauuga

MpaBunbHbIN OTBET: BpeMeHHas NoKanbHOCTb. BpemeHHas
NOKanbHOCTb — BblCOKas BEPOSATHOCTb CKOPOro NOBTOPHOro
obGpauleHus.
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11. Kakas namMmaTb noaxXoauT ANs XpaHeHUs1 AOKYMEHTOB
nocjsie BbiKJIIOYeHUua?

Perncrtpbl CPU
Kaw L1

DRAM

(@ ssp )

MpaBunbHbIK oTBeT: SSD. SSD ob6ecneyvnBaeT

3HeproHe3aBMCcMMoOe XpaHeHue ¢annos.

12. B TunuyHom MK 4uTo GbICTPEE Npu AOoCTyNe K AaHHbIM?

(@ L1-kow )

HDD

SSD SATA

OonTunyeckut guck

MpaBunbHbIN O0TBET: L1-Kkaw. L1-Kaw pacrnosioXXeH 6amxe K
BbIYUC/IUTENIbHbIM 610KaM U UMeeT MUHMMaAJIbHbIE 3a4,EePXKMU.
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13. Yto o3HauaeT CL16 B MapkupoBkKe moayna?

EmMkocTb 16 T

(Q YacTb 3apepXku CAS B 16 TakTax )

16 He3aBMUCUMbIX KaHanoB

16 notokoB CPU

MpaBunbHbIN oTBeT: YacTb 3apep>kku CAS B 16 TakTax. CL
n3mepseTt oauH ns TamumuHro DRAM B uuknax, a He obuyio
3a4epXXKy Unm éMKOCTb.

14. Novyemy HeNb34 cpaBHUBaTb ABe DDR-namMmaTH TOJIbKO No
CL?

CL usmepser Temnepatypy

CO Hy)XHO yuYMTbIBaTb CKOPOCTb Nepefavum U gpyrue safepxku )

CL oTHocuTca Tonbko K SSD

TaAMUHIU He CYLLECTBYIOT

MpaBunbHbIN O0TBET: HY)XHO YYMTbIBaTb CKOPOCTb NMepenayn u
apyrue sagep>Xku. OgMHaKkoBoe YMCNOo LUKIIOB NP pa3Houn
YyacToTe Oa€ET pa3Hoe BpeMs B HC.
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15. Kakasa popmynupoBKa BepHa?

O3Y 1 SSD — oauH U TOT Xe pecypc

Bonbwuit SSD aBTOMaTUUYECKUN yBEennumBaetT o6bém O3Y

(O O3Y xpaHMT pabouue faHHble; SSD — foNroBpeMeHHblIe

RAM Bcerpga sHeproHesaBucuma

MpaBunbHbIN oTBeT: O3Y xpaHuT paboumne gaHHble; SSD —
0ONroBpeMeHHble. TO pa3Hble YPOBHU XPaHEHNS AaHHbIX C
pa3HbIMM 3aga4YaMu.

151315 (100%)

Bbl otBeTUNN Ha 15 n3 15 TecTOBbIX BONMPOCOB. ABTOMaTu4yeckas oueHKa
YYUTbIBAEeT TOJIbKO BOMPOCHI C BbIGOPOM OTBETA; pa3BEPHYTble OTBEThI
nposepseT npenogasaTe’ib.

Bonpocbl HUXXe NoACBEeYEHbI: 3e/IEHAA paMKa — BEPHO, KpacHas — owmnbka,
XXEéntaga — 6e3 oTBeTa.

Yactb b. 06bsicCHUTEe CBOMMM CNIOBaMMm

3TN BONpOoChl HYXHbI, YTO6bI MPOBEPUTb MOHMMaHWE, a He yragbiBaHue.
ABTOMaTM4YecKas oLeHKa UX He yYMUTbIBaeT.
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Pa3BEépHYTbIN Bonpoc 1. 06bsacHuTe pa3Huly SRAM u DRAM:
KaK KaXxpaas XpaHUT 6MT, nouemMy oaHou HyXeH refresh, a
APYrom HeT.

Baw oTBeT (NpoBepsieT npenogasaTtenb)

SRAM XxpaHUT oguH 6UT ¢ nomMoLlbio Tpurrepa (06bIYHO 6 TPAH3UCTOPOB).
9To cTaTnyeckasa cxema: Noka eCTb NUTaHME, COCTOSIHUE COXpaHaeTcs
camo no cebe, refresh He HyXeH.

DRAM xpaHuT 6UT B BUAE 3apaga Ha KpoweyHoM KoHaeHcaTope (1
TpaH3UCTop + 1 KOHAEeHcaTop). 3apsan NOCTENEeHHO yTeKaeT, M03TOMY
DRAM nepuoguyvecku BbinonHsaet refresh — cuntbiBaet n 3aHOBO
3anucbiBaeT 3Ha4yeHune, YTo6bl BOCCTaHOBUTDL 3apaa. bes refresh gaHHble
3a HEeCKOJIbKO MUJITNCEKYHA, TEPSAIOTCS.

Pa3BépHyTbiN Bonpoc 2. Komnbiotepc 8rb O3y uSSD1TH
TOPMO3UT Npu 30 OTKPLITBIX BKJIaAKaX U ABYX BUPTYaNbHbIX
MawWMnHaX. OGbACHUTE BEPOSTHYIO NPUYUHY U
apryMeHTUpPYMUTe, KaKoe yny4lleHue NoMoXeT.

Baw oTBeT (NpoBepsieT npenogasaTteb)

BeposiTHas npnyMHa — HexBaTKa onepaTtMBHoM namaTtu (8 I'b). 30 Bknagok
Opays3epa + aBe BUpTyaJibHble MalLUMHbI JIErKO 3aHMMaloT 6onblue 8 I'b.
CucteMa HauyMHaeT aKTUBHO UCMNOJIb30BaTb ¢pann nogkavukm Ha SSD (ceon).
Naxxe 6bicTpbiii SSD HaMmHoro megneHHee O3Y, NO3TOMY NOABAAITCS
«TOpPMO3a».

Camoe adppeKkTnBHOE ynyUlleHne — yBen4nTb 06vém O3Y (MUHUMYM A0
16 I'b, nyywe 32 I'b). 3TO NO3BONMUT AepXXaTb BCce paboyme gaHHbIe B
6bICTPOM NAMATU N PE3KO CHU3UT 06paLlLeHuUs K CBOMy.
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Pa3BEpPHYTbIN BONpoc 3. BbiunucINTe TeOPpeTUUYECKYyIo
nponycKHyo cnoco6HocTtb DDR4-3200 no oaHoOMy 64-
6uMTHOMY KaHany u npumMmepHyio CAS-cocTtaBnsiowyio
3apepxku ana CL16. Ykaxute popmynbl.

Baw oTBeT (NpoBepsieT npenogasartenb)

MponyckHasa cnoco6HOCTb:

DDR4-3200 o3Ha4vaeT 3200 munnuoHoB nepepgay B cekyHay (MT/s).
OauH 64-6UTHbIM KaHan = 8 6anT.

dopmyna:

MponyckHaga cnocobHOCTb = (YacToTa Nepenay x WMpPKUHa WKHbI B 6arTax)
= 3200 x 10° x 8 =25 600 Mb/c = 25,6 I'b/c.

CAS-3apepxka (CL16):

TakToBas yactota DDR4-3200 = 1600 MI'y, (notomy uto DDR nepepaér
AaHHble ABaXkabl 3a TaKT).

Mepuop ogHoro takta=1/1600 MINy, = 0,625 Hc.

dopmyna:

CAS Latency (Hc) = CL x (1/ (wacToTa [ 2))

=16 x 0,625 Hc =10 Hc.

UCTOUHMUKMU ANS AONOJIHUTENIbHOI0 U3YyUeHUs

MaTepuan agantupoBaH gns 06y‘-IeHI/1$|. CxeMbl n mogenu — yI'IDOLIJ,éHHbIe y‘-I66HbIe
npumMmepbl;, 3Ha4YeHUd Npon3BoanTesIbHOCTU 3aBUCAT OT KOHKPEeTHOro yCTpOﬁCTBa.

1. OpenStax - Memory Hierarchy

2. IBM - Hardware hierarchy

3. IBM - Primary Storage
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Nepeacpauen
v YKasaHbl ®UNO, rpynna v paTta.

v OTMeuYeHbl OTBETbI HA BOMNPOCHI C BapuaHTaMu 1 Ha)kaTa KHorMka
npoBEepPKMU.

v HanncaHbl 06bsCHEeHUS B OTKPbITbIX BOMpocax.

Haxxmute «OTnpaBuTb paéoTty — coxpaHutb PDF». OTKpoeTca OKHO nevyaTu: B
KauyecTBe NpuHTepa Bbibepute «CoxpaHuTb Kak PDF». B otuéTte 6ygyt ®UO,
BblOpaHHble BapuaHTbl, 6ann 1 Bawun pa3BepHyTblie oTBeTbl. OTnpaBKa Ha cepBep He
BbIMOJIHAETCS.

B puanore nevyatu Bbi6epute «CoxpaHuUTb Kak PDF».
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