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APXUTEKTYPA ANNAPATHbBIX CPEACTB - YUEBHbIN MoAyYnb 1/3

Buabl namatn v npyHumn pabotbl. OCHOBHbIe
XapaKTepUucTUKu

Pa3bepém, kak KOMMbIOTEP XpaHUT 61Tkl noyemy O3Y TpebyeT NUTaHWA 1 YTO O3HaYaeT cCKopocTb NamATh. CHavana
M3yunTe BCHO TEOPUIO, pa3bepute MHTEPaAKTMBHbIE MOAENN, 3aTeM NPONANTE TECT B KOHLLE CTpaHuLbl. OTBETbI
COXpaHATCA B 3TOM bpay3epe aBTOMaTUYeCKM.

Teopusa — Tect — PDF 15 npoBepsembix BONpocos 3 pa3BEépHYTbIX OTBETa

Pa6oraet 6e3 MHTepHeTa

DPUO cryseHTa fpynna Aarta
KpaiiHoB Hukuta KoHcTaHTUHOBMY nNC 25-9/4 2026-10-15
01

3auem KOMMNbIOTEPY NaMATb

MpoLieccop yMeeT BbINONHATbL MHCTPYKLMW, HO eMY HY>KHO FA4e-To 6paTb 3TV UHCTPYKLIMK, NOAYYaTb UCXOAHbIE
JaHHble U OCTaBAATb pe3ynbTaThbl. 15 3TOro CywecTByeT naMsTb — YCTPONCTBA U CTPYKTYPbI, KOTOPbIE XPaHAT
nHdopmMauumto B Buge 6utos. OanH 6UT NnprHMMaeT 3HadeHue 0 nan 1; Bocemb 61T 06pasyroT banT.

MpeacTasbTe nosapa. Mpoueccop — 370 NoBap, PerncTpbl — NPOAYKTbI MPAMO B pyKax, K3 — ManeHbKas nosika
PAAOM C NJAWTON, onepaTMBHaA NaMATb — pabouwnii cton, a SSD — knazoBas. MNoBap MOXeT XpaHUTb MHOTOe B
KN1aZ4oBOW, HO HEMpPepPbIBHO Berath B HEé 3a KaXkA0oW JIOXKON HeyA06HO.

MyTb panHbIX B TUNnMuHom MK

SSD / HDD 03Y (RAM) Kow LM Peruncrpbl
Mporpammsbi u daiinbl — Pabouvie gaHHble N HepaBHO nan yacto — OnepaHabl TeKyLLMX
MeXXay 3anyckamm 3arpy>eHHbIX ncnonb3yemble KOMaHA,
nporpamm JaHHble

Cxema ynpouweHa: npoueccop n KOHTPOJ1epbl B3aI/IMOAeI‘/’ICTByI'OT C NaMATbHO CJI0>KHEee, 34eCb NMOKa3aHa

naea I'IpI/I6J'II/I)KeHI/IFI AaHHbIX K BbIYNC/IEHNAM.

Korpa Bbl 3anyckaete urpy, OC 06bl4HO UnTaeT ncnonHsemble daiiabl 1 HeobxoarMble pecypcbl ¢ SSD 1 oTobpakaeT
WAW 3arpy>aeT Ux B NamaATb. Bo Bpems paboTbl NpoLieccop obpattaetca K gaHHbIM Yepes Kaw 1 O3Y, a nsmMeHeHs B
dannax no Mepe HEOHGXOAMMOCTH 3aMMChIBAtOTCA B MOCTOAHHOE XpaHwavLie. Mecto Ha gucke n 06bém O3Y —
pasHble pecypcbl.

https://probochka-corp.ru/vidy_pamyati_i_harakteristiki?clckid=d8b1170f
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Buabl namsaTi 1 npuHumn pa6oTbl. OCHOBHbIE XapaKTepuUCTUKN — yuebHblii Matepuan u Tect

Mo xakum NpU3HakaM pas/inyalot NamMmATb

HeT eanMHCTBEHHOro NpusHaka «bbicTpan / MeaneHHas». MamMaTb kKnaccnduumpyroT cpasy No HeCKONbKUM He3aBUCKMMbIM

CBOWCTBaM.

Mpu3Hak

CoxpaHeHue 6e3
nuTaHus

Ha3sHaueHue

Cnocob poctyna

Bo3moxHOCTb
3anucu

dusmyeckni
ApUHLMN

Ba)xkHoe pasanuue: RAM o3HauaeT «namATb C NPOn3BOJIbHbIM AOCTYNMOM», a HE «Jirobasn SHeprosasncnMasn

namsaTb». Flash Toxxe obecneunBaeT agpecyemMblii JOCTYM, HO UCMOJb3YET MHbIe MPaBuaa CTUPaHUA U 3anucu.

Kateropuu

3Hepr03asmcmmaﬂ / SHeproHesasuncnMmasn

PervcTpbl, KLU, OCHOBHas NamsATh,
LONTOBPEMEHHOE XpaHeHne

Mpowr3BONbHBIW, NOCAef0BaTENbHBIA U Ap.

YUTteHwne-3anucs, OAHOKpaTHaa naun
orpaHm4yeHHaa nepesanncb, NOCTOAHHOE
cojgep>xnmoe

MonyrnpoBOAHWKW, MarHUTHbIA UK
OMTUYEeCKUA HoCUTeNb

Mpumep

RAM Tepset cogepxunmoe; SSD coxpaHaeT

Kaw L1 yckopseT goctyn sapa K AaHHbIM

DRAM obecneumrBaeT fOCTyN K agpecyembimM
AyelrikaM; eHTa OPUEHTMPOBaHa Ha
nocnejoBaTte/lbHOe UTeHue

DRAM nepesanucbiBaeTcs MHOrOKPaTHO;
MacoyHoe ROM 3anucaHo npu n3roToBaeHnn

NAND Flash, HDD, onTtudyeckuii amuck

B noBcegHeBHOM peun «RAM» 0BbIUHO O3HauaeT onepatneHyro DRAM.

OCHOBHbIe BuAbl NO Ha3Ha4Ye€HUO

Perncrpbl n ko

Haxoaatcsa B npoueccope nan pagom C BblHNCANTENbHBIMA 61okamu. OueHb 6bICprIe, OorpaHmn4yeHHoOro ob6béMa.

Kaw o6bl4HO ncnonb3yet SRAM.

OnepatuBHasa namaATb

OcHoBHoe pabouee npoctpaHctBo OC n nporpamm. ObbiuHO nocTpoeHo Ha DRAM; cogepxkmmoe TepsieTcst nocne

BbIK/IOYEHUA NNUTaHNA.

ROM wu Flash

XpaHAT NPOLUMBKM 1 Apyrve AaHHble NOCae OTKAtOUYeHMsA NuTaHus. Flash MoxHO nepenporpammumnpoBsats, HO
npaswnaa 3anvcu otmyarotca ot DRAM.

https://probochka-corp.ru/vidy_pamyati_i_harakteristiki?clckid=d8b1170f
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SSD / HDD

[onroBpemeHHoe xpaHeHue dannos. SSD o6biuHo Ucnonb3dyeT NAND Flash, HDD — marHWTHble MaacTuHbl.

03

Kak xpaHutca 6ur: SRAM n DRAM

SRAM (Static RAM) ysep>vBaeT NOrMyYeckoe COCTOSIHWE C MOMOLLbHO 3/IEKTPOHHOM CXeMbl — OBbIYHO HECKO/IbKMX
TPaH3MCTOPOB, 0bpasyOLLMX fAUelKky-3aLlénky. MNoka NogaéTcs NUTaHne, COCTOAHME CoXpaHsaeTca 6e3 NepnogmMyeckoro
06HOB/IEHMA. 3a 3TO NPUXOANTCA NAATUTb NIOLLAABIO KPUCTanna 1 cToMMocTbro: SRAM 06bIUHO NPUMEHSAIOT ANS
OTHOCUTEJIbHO HEBObLUMX BbICTPbIX KILLEN.

DRAM (Dynamic RAM) xpaHuT nHdopMaLmio Kak 31eKTPUYecKmii 3apss B MUHUATHOPHOM KOHAeHcaTope. Ans
obpallleHns K 3apagy UCNOAb3YyeTcA TPaH3UCTOP. 3apaj NOCTENEHHO yTeKaeT, MO3TOMY AaHHble HY>XXHO perysispHo
pereHepupoBarb (refresh). UteHne DRAM Toxe CB3aHO C BOCCTAHOBJ/IEHVEM COCTOSIHWA Avelikn. bonee komMmnakTHas
Auelika NO3BONSET CO3A4aTb MHOTO FMrabaiiT OTHOCUTENIbLHO HeAOPOron NamaTu.
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SRAM: nornueckan sawénka

NOT NOT

CocTosiHMe NoaaepXXMBaeTcs B3aUMHON 06paTHOW CBA3bIO ABYX MHBEPTVPYHOLLMX Y3/10B (YNPOLLEHHOE
n3obpaxeHue).

DRAM: TpaH3uCTOpP M KOHAEHCATOP

Word line

KoHaeHcaTop = 3apaj

Ynpasastowwas JAMHUA OTKPbIBaeT TPaH3MCTOP, NMO3BOAS YMTaTb UAN 3anucbiBaTb 3apsas. Ana xpaHeHus

Tpebyetca refresh.

®yHKUMOHabHbIE CXeMbl, @ He NoAPObHbIe cxembl MyKpocxeM. Oba Buzga 06bIYHO SHEPro3aBUCHUMBI.

& Wutepaktue: nouemy DRAM Hy>XHa pereHepauus

CbimMuTUpyWTe yTeuky 3apsga. MNopor 40% v war 22% BbibpaHbl TONbKO ANA HAFMAAHOCTY; peasibHble AYENKN 1

KOHTpO/IJIePpbl HAMHOIO C/IOXHEee.

3apsag: 100% - ViHtepnpetaums: 1 (pacnosHaérca)

NcxoaHo 3anmncaHa 1. Mogenb ynpolueHa: Bpemsi He COOTBETCTBYeT peasbHo DRAM.
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CBolicTBO SRAM DRAM

®usnyeckas ayerika TpaH3ncTopHas 3aLuénka 3apag KoHAeHcaTopa U JOCTyN Yepes TPaH3nCTop
Refresh He Hy>keH a5 yaep>aHus faHHblx  Heobxoavm nepuoanyeckm

MAOTHOCTb / LieHa 3a 6uT  Hudxke / Bbille Bbiwe / HMXe

Ob6bluHOEe NpUMeHeHMe Kow CPU CuncremHoe O3Y

04

Appeca, uteHue 1 3anuchb

MpeacTaBbTe NaMsATh Kak AJIMHHbIN paj NPOHYMepPOBaHHbIX sueek. Y KaX ol 061acTu ecTb agpec: No Hemy npoLeccop
3anpallnBaeT YTeHve Wan 3anncb. B 60NbLIMHCTBE COBPEMEHHBIX CUCTEM NamMsTe 6aiToBO-aapecyemMasn — OTAe/bHbIN
aapec cooTBeTcTBYET banTy. Mpn 3ToM dpmsmueckas DRAM BHYTpU yCTpOeHa ropasso CI0XKHee: CTPOKM, CTONOLbI, HaHKK
¥ rpynnel 6aHKoOB.

1. Mpoveccop MHMLMMPYeT obpalleHne K agpecy (06bI4YHO CHayana NpoBepAeTcs K3LL).
2. KoHTponnep namatn BbIOMPaET HY>XXHble MUKPOCXEMbI, 6aHKK, CTPOKM 1 cTonbLbl B DRAM.
3. Mpw uTeHMN JaHHbIe NepesaroTca K NPOLEeccopy; NP 3anncn KOHTPOAAEP U3MEHSAET COAepPXXUMOe.

4. Mpw HeOHXOAMMOCTW KOHTPOIEP BbIMOJHAET CAyXebHble onepauuy, B Tom vnche refresh.

& WHtepakTus: 32 agpecyembix 6uta (yue6Haa Mmogen)

LLIénkHmTE No Avelke, 3aTeM 3anuvwmnte O nam 1. 310 MozeNb BUTOBBLIX fUeek A/ 0byyeHus, He pasmep 06bIYHOTO
afpecyemMoro anemeHTa copemMeHHor O3Y.

0 1 2 3 4 5 6 7

Aapec 30 (aBonuHbin 11110): 61T 1

Mpumep c 6aittamum: ecnim no agpecy 100 pacnonoxen 6ant 10101010,, 310 Bocemb 6uT. Cregyrowmii 6anT obbIYHO

nmeet agpec 101. Jns UTeHWs Yncia pa3sMepom YeTbipe 6ainTa MPoLEeccop MOXeT 0bpallaThcs K Anana3oHy ajpecos
100-103 (c yuéTtom nopszka 6aToB M NpaBua apxXMTeKTypbl).

05

[NnaBHble XapaKTepuUCTUKu NamaATm

CKopOoCTb KOMMbIOTEPA HENB3A OMpeaenuTb ToNbko 06bémom O3Y nam oagHol Lnudpon «Mlu». BaxkHO cpasy HeCKObKO
napameTpoB.
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XapakTepucrtuka Yro o3Hauaet Mpumep
EmMKkocTb CKOAbKO JaHHbIX MOXET XpaHUTbCA 16 Tb RAM, 1 Tb SSD
3agepyxka (latency) CKOJ/IbKO BPEMEHU NPOXOAUT 0 V3mepsaeTca B HC nAn TakTax; 3aBUCUT OT AOCTyna

nonyyeHma oteeTa

MponyckHas CKONbKO AaHHbIX Mepesaértca 3a Hanpwuwmep, 25,6 'b/c Teopetuyeckn ans DDR4-
cnocobHocTb ceKkyHAy 3200 Ha 64-6buTHOM KaHase

CkopocTb nepegauv Yncno nepesay B cekyHay DDR4-3200: 3200 MT/c

TaiMuHIu 3asep>KKN pasHbIX onepaLmin, CL, tRCD, tRP, tRAS

Bblpa>XeHHble B LiMKnax
DHepronorpebneHve CKONbKO 3HEeprum TpebyeTcs CyuiecTBeHHO A1 HOYTOYKa 1 cepBepa

HapéxHocTb ObHapy>keHune oLnbOoK, ECCy noaaep>xxvBaembix naatopm
ncnpasJsieHne, pecypc

EmkocTb: He nyTaiite 6uT 1 6aiT

1 6aiT = 8 6UT. B ecaTuHoM o603HaueHmn 1 GB = 1 000 000 000 6aiiT; B ABoMUHOM 1 GiB = 1 073 741 824 6aiiTa. B
NHTepdelicax nHorga ncnonbsytot «b» ans BennumH, daktnyeckn cooteetcteytowmnx GiB. Mpumep: 16 GiB O3Y = 16 x
1024 6ar.

3apiep)kKa U NponyckHas cnoco6HOCTb — 3TO pa3Hoe

[Be aHanormu: 3agep>xka — ckoJibko 8bl XOéme nepsbili asmobyc, NPONycKHas CNOCOBHOCTb — CKO/ILKO NACCAXUpPO8
ece asmobycbl nepeso3sim 3a Yac. Beicokas NponyckHas CnocobHOCTb He O3Ha4aeT, YTo NnepBoe obpallieHve
obs3aTesIbHO bbICTpEe.

YcnoBHoe cpaBHeHUe TpeboBaHMI K CKOPOCTU U EMKOCTU

O4YeHb
Mano

CxeMa noka3sblBaeT OTHOCUTEJIbHYHO éMKOoCTb B 06bluHOM [1K; LLUNPWUHDbI CTOJ'I6LI,OB YCNOBHbIE, HE B e,CI,I/IHOVI

LKane.

06
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DDR, MT/c n TaiMUHIN: KaK YMTaTb XapaKTepPUCTUKU

DDR (Double Data Rate) — cemelicTBO TEXHONOTNA NAMATH, Nepesarol X AaHHble ABax bl 3a nepuog 6a3oBoro
TaKTOBOro curHana. lMoatomy Ans cKopocTu mogynen nydile ncnonb3osate MT/c (MMnanoHbl nepepay B ceKyHay), a
He nyTaTb eé C YacToTOM BHYTPEHHUX TakToB. DDR4 1 DDR5 — pa3Hble NOKONEHUS, MEXaHNUECKN U SNEKTPUYECKM
HecoBMecCTUMbIe.

A5 06blYHOrO 64-6UTHOTO KaHana 6e3 yuéTa Cy)KebHbIX HakNagHbIX PAaCcXOAOB TEOPETMYECKas NPonycKkHas
CMocobHOCTb cUMTaeTcs Tak:

mpuHa: 64 6uT = 8 b6anT

MponyckHasa cnocobHocTb (FB/c) = MT/c x 8 / 1000
Mpumep: DDR4-3200 -~ 3200 x 8 / 1000 = 25,6 Ib/C

TanmuHr CL — 3agep>kka CAS B TakTax MaMATK Noc/ie onpeaenéHHol KoMaHabl YTeHus. 3HaueHne CL camo no cebe
HeZOCTaTOYHO A/1s CpaBHEeHMs pasHbix ckopocTeit. as DDR-3200 (dusmnueckuii TakT nepegavumn 1600 M) nepvog
cocrtasnsiet 0,625 Hc; CL16 cooTtBeTcTBYET NprMepHO 10 HC ToNbKO Ans 3Toii CAS-cocTaBastowei. [TonHas 3agepxka
yTeHua 6oAbLUe U 3aBUCUT OT COCTOSHUA CTPOKM, KOHTPOINEpa U NHbIX GakTOPOB.

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

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

Henb3s 3aknountb, 4to koMmnaekt DDR5-5600 CL46 obs3aTenbHO HbIiCTpee BO BCex 3ajadax, yem DDR4-
3200 CL16. Y cucteM pasHble KOHTPOANEPLI, NAaTGOPMbI U MPOMYCcKHas CNoCcOHBHOCTL; TpebyeTcs cpaBHeHMe

peanbHbIX CUEeHapWneB.

07

I'queMy KOMMbIOTEPY HE XBaTdeT NaMATU N UTO TaKOoe K3LU

Mpoueccop MOXET BbINOHATL onepaLuy beictpee, yem bonbwas DRAM ycneBaeT BbiZaBaTb AaHHble. YTObObI He XaaTb
O3Y Ha kaxzgoM Lare, ucnonbsytoT Kaw L1, L2 u L3. MNpw cache hit Hy>xHble gaHHble yXke HaxoadTcs B Kawwe; npu cache
miss NpuxoAnTCA obpallaTbcs K CreayroLeMy YPOBHIO, a MHorga 1 kK RAM.

KL ncnonb3yeT NprHLMN JIOKaNBHOCTU: eC/IN NMporpaMmMa obpaTtmaack K AaHHbIM, TO HePeAKO CKOPO 0bpaTUTCs K HUM
Xe (8peMeHHas I0KabHOCMb) AW K COCEAHUM agpecaM (NpocmpaHCmMeeHHas I0kaaeHoCcme). [Mo3ToMy K3l 06bIYHO
NepeHOCUT He OAMH CIyYaiHbln BaliT, a LieNyro K3w-MHUIO (Hanpumep, 64 baiita B TUNWYHbIX X86-cncTemax).
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LiIN sanpawmnBaer Kows L1 L2/1L3 o3y
aapec - Monaganue? OTgaém - Ecan npomax B L1 - Ecnm HeT B Kawwe
6bIcTpO

WHcTpykuma nan
AaHHble

ypOBHl/I MoKa3aHbl nocnegoBate/ibHO ANA MOHNMaHWA Uaen. PeanbHble Cxembl MOTryT ObITb

NHKNHO3MBHbIMWU, HEUHKTHO3NBHbLIMW N C HECKOJIbKUMU MYTAMN O6paLLI|EHI/IFI.

UTo cTyAeHT AoKEeH yMeTb 06bACHUTD

RAM HyxHa He BMecTo SSD, a mexxay SSD v npoLeccopom: oHa J0CTaTOYHO 06bEMHas ANs TekyLen paboTbl 1 BbicTpee

JLONITOBPEMEHHOro XxpaHuaumwa. Kaw Hy>xeH He BMecTo RAM, a utobbl Yallle He obpalliatbcs K Hel. Permctpsl
HeobXOoANMBI ANA JaHHbIX, HEMOCPEACTBEHHO YYACTBYOLWMX B UCMOJHEHNN KOMaHJ,

08

MpakTnueckas cutyauus: BbiIbnpaem namaATb ANA 3aja4Uu

Cutyauua

OTKpPbITbI AeCATKM BKAAAOK, PeAakTop 1
BUPTyasbHas MallnHa

BbluncneHus Haj 60/bLLINMK MacCUBaMm
AaHHbIX

XpaHeHue doTorpaduin nocne BbikKHOUEHUA

yCKOpI/ITb noBTopAroLLeeCA BblUNC/IEHNE Ha
Heb0/IbLLIOM MaccrBe

CepBep A0/KeH 06Hapy>XMBaTb TUMNYHbIE
OJIMHOYHbIEe OWKNOKK BbUTOB

Yro BaXkHee n nouemy

[JoctatouHblli 06bEM RAM: MeHbLUe pucka, uto OC HauHET yacTo
BbITPY>aTb CTPaHULLbI Ha AWCK

BakHbl 06bEM, 3a1ep>KKa, KILL-0KaAbHOCTb 11 MPONyCKHas
cnocobHoOCTb

Hy>xHa aHeproHesaBmcumasn namatb, Hanpumep SSD

Ba>kHbl K3LL, IOKaNbHOCTb AOCTYNa, aArOPUTM 1 NPOLLECccop

Mnatdopma ¢ cooTBeTCTBYIOWEN Nogaep>xkori ECC RAM wn
MOHWUTOPWUHIOM OLLUMBOK

WTorosas uenouka: ¢pusnueckmini cnocob xpaHeHUsi — CBOCTBa NaMATU — POJib B CUCTEMe — MOKa3saTe/n
NpPon3BOAUTENbHOCTU. EC/IM pasinyaeTe 3TU YeTbipe YPOBHS, Bbl CMOXeTe OCMbIC/IEHHO YnTaTb creuudmrKalmm

Kenesa.

TecT No usyueHHOMy MaTtepuany

TeopeTnyeckasn yacTb 3aBepLueHa. Bbibepute ofMH OTBET B KaXK40OM BOMpPOCe, 3aTeM HaxxmuTte «[1poBepuTb TeCT».
Pe3ynbTaT mokaxeT YMCAO NPaBUAbHbBIX OTBETOB 1 OOBACHUT OWMOKN. B KOHLIe OTBETbTE Ha Pa3BEPHYTbIE BOMPOCHl —

MX NPOBEPAET NnpenojaBaTtesib.
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18 n3 18 otBeToB MpoBepka 6e3 Wrpada 3a NOBTOPHYHO MNOMbITKY

v

Yactb A. Bbibepute npaBuibHbIV OTBET

1. Kakaa namatb 06bIYHO UCNOJ/Ib3yeTcA B KauecTBe OCHOBHOMW onepaTMBHON NaMATH
nK?

NAND Flash

C. DRAM )

MarHuTHasa neHta

OnTuuecknn Anck

MpaBuabHbI oTBeT: DRAM. O3Y koMnbtoTepa 0bbl4HO OpraHmM3oBaHo Ha DRAM.

2. Yto npoucxoaunt c o6biuHon DRAM nocne AnntenbHOro oTK/IlOUEHUA NUTaHUA?

,anHbIe COXpaHAKTCA HaBcerja

(+ Banwere repmoren )

MamATe npeBpawaetcs B8 ROM

[JaHHble 3anucbiBalOTCA Ha SSD aBTOMaTMyecku

MpaBuabHbIN OTBET: laHHble TepsatoTca. DRAM aHeprosaBuncrMa; s coxpaHeHus

COZEPXMMOrO el Hy>XHO nutaHue u refresh.

3. 3auem DRAM BbinonHsert refresh?

Ona pedpparmeHtaumm

CO Al‘lﬂ BOCCTAHOBJ/IEHMA NOCTENEHHO UcUe3salollero sapaga )

,q)'lﬂ yBeJIYeHnAa KoamyecrtBea ayeek

[na npoBepkn NHTepHeTa

MpaBWAbHbIY OTBET: [l BOCCTaHOB/IEHWS MOCTEMNEHHO MCYE3atoLLero 3apsaa. 3apsaj

KoHaeHcaTopoB DRAM yTtekaeT, M0O3TOMY ero Haf0 pereHepmpoBaTh.
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4. I'pe o6b1uHO NpumeHaeTca SRAM?

T )

B marHuTHbIX naactuHax HDD
B ontnueckmnx DVD

Tonbko B SSD

MpaBuabHbI OTBET: B Kalwe npoueccopa. SRAM 6bicTpee, HO fOpoXKe 3a BUT 1 3aHUMaeT

6osbLIe NaoLWaaM, NO3TOMY NMOAXOANUT ANSA KILLEN.

5. YUem 3apepiKKa oT/iMuaeTcsa oT NponyckHou cnocobHocTn?

Hunuem

Co 3apepiKa — o)XXMpaHMe OTBETa; NponyckHas cnocobHocTb — 06bEM AaHHBIX 3a Bpems )

3ap,ep>KKa namepsaeTca To/1bKo B rurabanrtax

npOI'IyCKHaFI CrnocobHoCTb 03Hauaer COXPaHHOCTb AaHHbIX

MpaBWAbHbLIN OTBET: 3asep>Kka — OXMWAaHWe OTBETa; MPOMNYCKHaA CMOCOBHOCTb — 06BEM
AAHHbIX 33 BpeMs. OTO JiBa He3aBMCUMbIX CBOMCTBA: BPeMsA OAHOro obpallyeHusa U CKOpOoCTb

MOTOKa AaHHbIX.

6. Uto o3Hauaet 3200 MT/c?

(o 3200 MMAIMOHOB Nepepau B CeKyHAY )

3200 merabant o6bEMa
3200 HaHOCEeKYHA, 3aA,ep KK

Uncno agep npoueccopa

MpaBuabHbI OTBET: 3200 MMANIMOHOB Nepeaad B cekyHay. MT/c — MUAANOHBI Nepeaay

AadHHbIX B CEKyHAY.
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7. KakoBa TeopeTtnyeckas nponyckHasa cnoco6Hoctb DDR4-3200 no ogHomy 64-
6utHomy KaHany?

3,2Tb/c

6,4 b/c

(. 25,6 IB/c

3200 Ib/c

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

8. Ckonbko 6uT B ogHOM 6aiite?

(e

16

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

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

(o Uckombie paHHbIe 06GHapyXXeHbl B K3wwe

Bce paHHbIe yaaneHbl
3anyLeH aHTUBUpPYC

3aBeplueHa 3anncb Ha AUCK

rlpaBI/IﬂbeIl‘/’I oTBeT: Ickomble AaHHble o6Hapy>|<eHb| B Kale. Ecam AaHHbIE y>Ke B K3Lle,

obpalleHme K cnesytoLlemMy MeANeHHOMY YPOBHIO He HY>XHO.

https://probochka-corp.ru/vidy_pamyati_i_harakteristiki?clckid=d8b1170f
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10. Kak Ha3bIBaeTcsA NOBTOPHOE UCNOJib30BaHNEe HeAABHO 3anpoLlleHHbIX AaHHbIX?

N3HoC

e )

LLndposaHue

CermeHTaumsa

MpaBWabHbI OTBET: BpeMeHHas N0KkanbHOCTb. BpemMeHHas n0KanbHOCTb — BblCOKas
BEPOATHOCTb CKOPOro MOBTOPHOrO ObpaLLeHums.

11. Kakaa namatb nogxoaut ana XpaHeHnA AOKYyMeHTOB nocJjse BbIKJIlOUeHuna?
Perncrpbl CPU
Kaw L1

DRAM

(o SSD

MpaBunbHbIM oTBeT: SSD. SSD obecneunBaet sHeproHe3aBMCMMOe XpaHeHne $Gannos.

12. B tTunuuHom MK uto 6bicTpee npu gocTyne K AaHHbIM?

Co L1-xows

HDD

SSD SATA

OonTnuecknin gnuck

MpaBuabHbIM 0TBeT: L1-Kk3ww. L1-K3ww pacnonoxeH 6amxe K BbIYNCANTENbHBIM 610KaM ©
UMeeT MMHUMaJIbHble 3aJeP>XKKN.
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13. Yto o3Hauaet CL16 B mapknpoBke moayna?

Emkoctb 16 TB

(o Yactb 3agepxxku CAS B 16 TakTax )

16 HE3aBMCUMbIX KaHaJ/I0B

16 notokos CPU

MpaBuabHbI OTBET: YacTb 3agepxkm CAS B 16 TakTax. CL namepser ognH 13 TanMmHIoB

DRAM B uuknax, a He obLyto 3a4ep>KKy Uan EMKOCTb.

14. NMouemy Henb3a cpaBHMBaTh ABe DDR-namATh Tonbko no CL?

CL nsmepsaet remnepatypy

Co Hy)XHO yuuTbIBaTh CKOPOCTb NepeAauun U Apyrve 3asepixKku )

CL oTHOCKTCA TONIBKO K SSD

TaiMUHIU He cyLecTBYHOT

MpaBWAbHbLIN OTBET: HY>KHO y4MTbIBaTb CKOPOCTb Nepesayu 1 Apyrve 3asepxxku.

OzmrHaKoBOE YNCNO LMKIOB MPY Pa3HO YacToTe AaéT pa3Hoe BPeMSA B HC.

15. Kakasa ¢opmynmpoBka BepHa?

O3Y 1 SSD — oauH m TOT Xe pecypc

Bbonbwmii SSD aBTOMaTUUecku yBenmumsaetr o6bvém O3Y

(o 03Y xpaHut paboume paHHble; SSD — ponroBpemeHHble )

RAM Bcerga sHeproHesaBucmma

MpaBuabHbI oTBeT: O3Y XpaHuUT paboune faHHble; SSD — fonroBpeMeHHble. 9TO pa3Hble

YPOBHU XpaHEHUS AaHHbIX C Pa3HbIMY 3aa4amu.

15 n3 15 (100%)

Bbl otBeTMAM Ha 15 13 15 TecToBbIX BONPOCOB. ABTOMaTMyeckas OLeHKa y4nTbIBaeT TOJIbKO BOMPOCh! C BbIGOPOM
OTBeTa; pa3BEPHYTble OTBETbI MPOBEPAET NpenojaBaTtelib.
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Bompockl HVKe MojcBeYeHbl: 3eN1€Has pamMka — BEPHO, KpacHas — oLunbKa, xéntas — 6e3 oTBeTa.

Y

Yactb b. O6BbACHUTEe CBOMMUW C/IOBaMMU

oTn BOMPOChI HY>Hbl, yTO6BbI npoBepunTb MOHNMaHME, a He yrajblBaHUeE. ABTOMaTnyeckas OUEHKa X HE YYUTbIBaeT.

Pa3BépHyTbin Bonpoc 1. O6bacHute pasHuyy SRAM n DRAM: kak ka)kaasa XpaHUT
6uT, nouemy oaHou Hy>XkeH refresh, a gpyrow Her.

Baw oTset (NpoBepseT npenogasaTtesib)

FnaBHOe pa3anume KpoeTcs B PU3NUYECKOM YCTPONCTBE MX SIUEEK.

- but B8 DRAM (Dynamic RAM) xpaHuTcs B BUAE 3apsifa Ha MUKPOCKOMMYECKOM KOHAEHcaTope,
06C/IY>KMBAaEMOM OHUM TPaH3UCTOPOM. /13-3a dpM3MUecknx CBOMCTB KOHAEHCATOpa 3TOT 3apsf MOCTOSHHO
«yTekaeT». YTobbl JaHHbIe He CTeP/INCh, KOHTPOJIIEP PETYASPHO BbIMOMHAET onepauuto refresh
(pereHepaumto), 3aHOBO NMepe3anucbiBas 3apss B sueiikax KaXable HECKOIbKO MUAIUCEKYHA,

- but B SRAM (Static RAM) xpaHuTtcs B Tpurrepe, coctoawem ns 4 nam 6 TpaH3ncTopos. [JaHHble cTabuibHO
YAEPXXMBAKOTCA B COCTOAHNMN «BK/IKOUEHO/BBIK/IFOYEHO» A0 TEX MOpP, MOKa Ha CxeMy nogaeTcs nutaHue. B

SRAM Het KOHAEHCaTOPOB, NMO3TOMY 3apAj HE NCHE3aeT U B LnKne refresh oHa He HY>XAa€eTCA.

Pa3BépHyTbiv Bonpoc 2. Komnbrotep c 8 'b O3Y n SSD 1 Tb Topmo3sut npu 30
OTKPbITbIX BKJIagKaX U ABYX BUPTya/ibHbIX MaluMHax. O6bacHUTe BepoATHYO
NPUYMNHY U apryMeHTUPYINTe, KaKoe y/lyylleHre NOMOIKeT.

Baw oTBet (NnpoBepseT npenogasartesib)

- BeposTHas npuunHa: OcTpas HexBaTka obbeMa onepaTuBHoN namat (O3Y).

- AprymeHTaums: O6bem B 8 'b O3Y NONHOCTBIO MCYepnbIBaeTCA OA4HOBPEMEHHbIM 3anyckom 30 BKIaj0K
6pay3epa 1 ABYX TAXeENbIX BUPTYaAbHbIX MaLUWH, KOTOPbIE XEeCTKO Pe3epBUPYHOT NaMATb MO CBOU HYXAbI.
Mpu HexBaTke O3Y onepauuoHHas cUCTeMa HauMHaeT akTUBHO MCNOJ/Ib30BaTh Gain noAkauku (swap) Ha
SSD. HecmoTtpd Ha Hanunume bbictporo SSD o6bvemMom 1 Th, ero ckopocTb B AeCATKM pa3 HMKe CKOPOCTH
O3Y, a 3agep>xku (latency) — B TbicAuM pa3 Bbille. B pe3yabTaTe npoLeccop npoctanBaeT B OXWAaHNUM
JaHHBIX C ANCKA, Y CUCTEMA HaUMHAET CUNbHO «TOPMO3UTb>.

- Kakoe ynyulieHne nomoxet: Anrpeig (yBenvyeHme obbema) onepaTMBHOW NaMaTh KOMMbOTepa Kak
MUHUMYM g0 16 Th, a B naeane — o 32 I'b. 3T0 NO3BOAUT Aep>KaTb BCe akTMBHbIE NMPOLLECChl B HbICTPON

O3Y n n3b6aBuT cucTeMy OT HeobxoaMMOCTH obpallaTtbcs K darny nogkaykmn Ha SSD.
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Pa3BépHyTbIN Bonpoc 3. Bbluncaute TeopeTnyecKkyto NponyckHyr cnocobHocTb
DDR4-3200 no ogHomy 64-6utHOMy KaHany n npumepHyro CAS-coctaBasowyro
3agepxku ana CL16. Ykaxute popmynbl.

Baw oTeet (NpoBepseT npenogasaTtesib)

1. TeopeTnueckas nponyckHas cnocobHocTtb (Bandwidth):

- ®opmyna: MponyckHas cnocobHocTb = YactoTta nepegad (MT/s) * LnpuHa kaHana (bainTbi)
- MNMepeBog pa3pasHOCTU WNHbI B 6aiTbl: 64 6buta / 8 = 8 baiT.

- Pacuet: 3200 MT/c * 8 6aunt = 25600 MB/c = 25.6 I'b/c.

NcTouHUKM Ana AONOJ/IHUTEJIbHOIo UsyueHums

Matepwuan agantnpoBaH ans 0byyeHuns. CxeMbl U MOAENN — YMNPOLLEHHbIE yUYebHble NMPUMEpPbI; 3HaYeHNs
MPOW3BOANTENBHOCTMN 3aBUCAT OT KOHKPETHOTO YCTPOMCTBA.

1. OpenStax - Memory Hierarchy

2. IBM - Hardware hierarchy

3. IBM - Primary Storage

A\ 4
MNMepep cpauen
v YkazaHbl ®VO, rpynna v gata.
v/ OTMeueHbl OTBETbI Ha BOMPOChI C BapMaHTaMu M HaXkaTa KHOMKa NpoBepKU.

v HanuvcaHbl o6bsicHeH s B OTKPbITbIX BOMpOCax.

Haxmunte «OTnpaButb paboty — coxpaHnTtb PDF». OTKpoeTcs OKHO nevaTu: B KauecTBe NpuHTepa BbibepuTe
«CoxpaHutb kak PDF». B otuéte byayt ®VO, BbibpaHHble BapuaHTbl, 6ann v Bawwm pa3sépHyTble oTBeTbl. OTnpaBka Ha

CepBeEpP HE BbIMNOJIHAETCA.

B avanore neyatn Bbibepute «CoxpaHuTb Kak PDF»,
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