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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
BoboHazap3oga Myxammagcang Toxvpu nc2594 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
nHdopMaumto B Buge 6utos. OanH 6UT NnprHMaeT 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 UcnonHsemble daiiabl n HeobxoarMble pecypcbl ¢ SSD 1 oTobpakaeT
WAW 3arpy>aeT ux B NamaTb. Bo Bpems paboTbl NpoLieccop obpataetca K gaHHbIM Yepes Kaw 1 O3Y, a n3mMeHeHs B
dannax no Mepe HEOHGXOAMMOCTH 3aMMChIBAtOTCA B MOCTOAHHOE XpaHwavLie. Mecto Ha gucke n 06bém O3Y —
pasHble pecypcbl.
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Buabl naMsti u npuHumn paboTbl. OCHOBHbIE XapaKTepuCTUKN — yueBHbIii MaTepuan 1 Tect

Mo xakum NpU3HakaM pas/inyalot NamMmATb

HeT eaMHCTBEHHOro Npu3Haka «bbicTpan / MeaneHHas». MaMATb kKnaccuduumpyroT cpasy No HeCKONbKUM He3aBUCKMMbIM

CBOWCTBaM.

Mpu3Hak

CoxpaHeHue 6e3
nuTaHus

Ha3HaueHue

Cnocob poctyna

Bo3moxxHOCTb
3anucu

dusmyeckni
ApUHLMN

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

namsaTb». Flash Toxe obecneunBaet agpecyemMblii JOCTYM, HO UCMOJb3YET MHbIe MPaBuaa CTUPaHUA U 3anucu.

Kateropuu

3Hepr03asmcmmaﬂ / SHeproHesasuncnMmasn

PervcTpbl, KLU, OCHOBHas NamsATh,
[LONITOBPEMEHHOE XpaHeHue

Mpowr3BObHBIW, NOCAef0BaTENbHBIA U Ap.

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

MonynpoBOAHWKW, MarHUTHbIA UK
OMTUYeCKUIA HoCUTeNb

Mpumep

RAM Ttepset cogepxunmoe; SSD coxpaHsaeT

Kaw L1 yckopseT gocTyn sapa K AaHHbIM

DRAM obecneunBaeT fOCTYyN K agpecyembimM
AyelrikaM; IeHTa OPUEHTMPOBaHa Ha
nocnejoBaTte/lbHOe UTeHue

DRAM nepe3anucbiBaeTcs MHOrOKPaTHO;
mMacoyHoe ROM 3anucaHo npu n3roToBaeHnn

NAND Flash, HDD, onTtuyeckuii amck

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

OCHOBHbIe BuAbl NO Ha3Ha4Ye€HUO

Perncrpbl n ko

Haxoaatcsa B npoueccope nan pagom C BblYNCANTENbHBIMA 610kamu. OueHb 6bICprIe, orpaHn4eHHoOro ob6béMa.

Kaw obbl4HO ncnonb3yet SRAM.

OnepatuBHasa namaATb

OcHoBHoe pabouee npoctpaHctBo OC 1 nporpamm. ObbiuHO nocTpoeHo Ha DRAM; cogepxkmmoe TepsieTcst nocne

BbIK/IOYEHUA NNUTaHNA.

ROM wu Flash

XpaHAT NPOLUMBKM 1 Apyrue AaHHble NOCae OTKAtOUYeHMA NuTaHus. Flash MoxHO nepenporpammumnpoBsats, HO
npaswnaa 3anvcu otimyatrotca ot DRAM.
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SSD / HDD

[onroBpeMeHHoe xpaHeHue dannos. SSD o6biuHo ncnonbdyeT NAND Flash, HDD — marHuWTHble MaacTuHbI.

03

Kak xpaHutca 6ur: SRAM n DRAM

SRAM (Static RAM) ysep>vBaeT NOrMyYeckoe COCTOSIHWE C MOMOLLbHO 3/IEKTPOHHOW CXeMbl — OBbIUHO HECKOJIbKMX
TPaH3MCTOPOB, 0bpasyLoLLMX fAUelKky-3aLénky. Noka NogaéTcs NUTaHue, COCTOAHME CoXpaHsaeTca 6e3 NepnogmMyeckoro
06HOB/IEHMA. 3@ 3TO NPUXOANTCA NNATUTb NIOLLAABIO KPUCTanNa 1 CTOMMOCTbHO: SRAM 06bIUHO NPUMEHSAIOT ANs
OTHOCUTEJIbHO HEBObLUMX BbICTPbIX KILLEN.

DRAM (Dynamic RAM) xpaHuT nHdopMaLmIo Kak 31eKTPUYecKmii 3apss B MUHUATHOPHOM KOHAeHcaTope. Ans
obpallieHns K 3apagy MCNOAb3yeTca TPaH3UCTOP. 3apaj NOCTENEHHO yTeKaeT, MO3TOMY JaHHble HY>XXHO perysispHo
pereHepupoBarb (refresh). UteHne DRAM Toxe CBi3aHO C BOCCTAHOB/IEHVMEM COCTOSIHWA Avelikv. bonee komMmnakTHas
Ayelika NO3BONSET CO34aTb MHOTO FrMrabaiiT OTHOCUTENILHO HeAOPOron NamsaTu.
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SRAM: nornueckan sawénka

NOT NOT

CocTosiHMe NoaAepXXMBaeTcs B3aMMHON 0BpaTHOW CBA3bIO ABYX MHBEPTVPYHOLLMX Y3/10B (YNPOLLEHHOE
n3obpaxeHue).

DRAM: TpaH3uCTOpP M KOHAEHCATOP

Word line

KoHaeHcaTop = 3apaj

Ynpasastowwas AMHUA OTKPbIBaeT TPaH3MCTOP, MO3BOAAA YMTaTb UAK 3anucbiBaTb 3apsas. Ana xpaHeHus

Tpebyetca refresh.

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

& Wutepaktue: nouemy DRAM Hy>XHa pereHepauus

CbimuTUpyWTe yTeuky 3apsga. MNopor 40% v war 22% BbibpaHbl TONbKO ANA HAFAAHOCTY; peasbHble AYENKN 1

KOHTpO/IJIePpbl HAMHOIO C/IOXHEee.

3apsg: 100% - iHtepnpetaums: 1 (pacnosHaérca)

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

®usnyeckas auerika TpaH3ncTopHas 3aLlénka 3apag KoHAeHcaTopa U JOCTyN Yepes TPaH3nCTop
Refresh He Hy>keH a5 yaep>aHus faHHblXx  Heobxoavm nepuoanyeckm

MAoTHOCTb / LieHa 3a 6uT  Hudke / Bbille Bbiwe / HMXe

Ob6bluHOE NpUMEHEeHWE Kow CPU CucremHoe O3Y

04

Appeca, uteHue 1 3anuchb

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

1. Mpoveccop MHMLMMPYeT obpalleHne K agpecy (06bI4HO CHayana NpoBepAeTcs KaLL).
2. KoHTponnep namaTi BbIOMPaET HY>XXHble MUKPOCXEMbI, 6aHKK, CTPOKM 1 cTonbLbl B DRAM.
3. MNpw uTeHMN JaHHbIe NepesaroTca K NPOLEeCccopy; NP 3annucn KOHTPOAAEP U3MEHSAET COAepPXXNMOe.

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

& WHtepakTus: 32 agpecyembix 6uta (yue6Haa Mmogen)

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

0 1 2 3 4 5 6 7

Aapec 0 (gBonyHbi 00000): 6mT O

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

nmeet agpec 101. lns uteHus uncia pasmepoM YeTbipe baliTa NpoLeccop MOXET obpallaThcs K Avana3oHy agpecos
100-103 (c y4éTtom nopszka 6aToB 1 NpaBua apxXMTeKTypbl).

05

[NnaBHble XapaKTepuUCTUKu NamaATm

CKopoCTb KOMMbIOTEPA HENb3A OMpeaenuTb ToNbko 06bémom O3Y nam oaHol Lnudpon «Mlu». BaxkHO cpasy HeCKObKO
napameTpoB.
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XapakTepucrtuka Yro o3Hauaet Mpumep
EmMKkocTb CKOAbKO JaHHbIX MOXET XpaHUTbCA 16 T'b RAM, 1 Tb SSD
3agepyxka (latency) CKOJ/IbKO BPEMEHU NPOXOAUT 0 V3amepsaeTca B HC nan TakTax; 3aBUCUT OT AOCTyna

nonyyeHma oteeta

MponyckHas CKONbKO AaHHbIX MepesaéTtca 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

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

Bblpa>XeHHble B LiMKnax
dHepronorpebneHve CKONbKO 3HEeprum TpebyeTcs CyuiecTBeHHO A1 HOYTOYKa 1 cepeepa

HapéxHocTb ObHapy>keHune oLmnboK, ECCy nogaep>xxvBaembix naatopm
ncnpassieHne, pecypc

EmkocTb: He nyTaiite 6uT 1 6aiT

1 6aiT = 8 6UT. B ecaTuHoM o603HaueHmmn 1 GB = 1 000 000 000 6aiiT; B ABoMUHOM 1 GiB = 1 073 741 824 6aiiTa. B
NHTepdelicax nHorga ncnonbsytoT «[b» ans BennumH, daktnyeckn cooreetctBytowmnx GiB. Mpumep: 16 GiB O3Y = 16 x
1024 6ar.

3apep)kKa U NponyckHas cnoco6HOCTb — 3TO pa3Hoe

[lBe aHanorvm: 3agepka — CKOJIbKO 8bl X0éme nepabili agmobyc, NPomnyckHas CNoCobHOCTb — CKO/ILKO NACCAXUpPOs
ece asmobycel nepego3am 3a yac. Beicokas nponyckHas cCnocobHOCTb He 03HaYaeT, UTo NepBoe obpallieHne
obs3aTenbHO GbICTpEE.

YcnoBHoe cpaBHeHUe TpeboBaHMI K CKOPOCTU U EMKOCTU

O4YeHb
Mano

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

LKane.

06

https://probochka-corp.ru/vidy_pamyati_i_harakteristiki 6/16



15.10.2026, 17:21 Buabl namaTty n npuHUmMn paboTbl. OCHOBHbIE XapakTePUCTUKN — y4ebHbIV MaTepuan u TecT

DDR, MT/c n TaiMUHIN: KaK YMTaTb XapaKTepPUCTUKU

DDR (Double Data Rate) — cemelicTBO TEXHONIOTNA NAMATH, MepesaroL X AaHHble ABax bl 3a nepuog 6a30Boro
TaKTOBOro curHana. lMoatomy Ans CKopocTu Mogynen nydwe ncnonb3osate MT/c (MMnanoHbl nepepay B ceKyHay), a
He nyTaTb eé C YacToTOM BHYTPEHHUX TakToB. DDR4 1 DDR5 — pa3Hble NOKONEHUS, MEXaHNUECKN U SNEKTPUYECKM
HecoBMeCTUMbIe.

Ans 06bluHOrO 64-6UTHOTO KaHana 6e3 yuéTta CyXKebHbIX HakNagHbIX PAaCcXOAOB TeOPeTMYEecKas NPonyckHas
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 MaMATU Noc/ie onpeaenéHHol KoMaHabl YTeHus. 3HaueHne CL camo no cebe
HeZOCTaTOYHO A8 CpaBHEeHMs pasHbix ckopocTei. as DDR-3200 (dusmnueckuii TakT nepegavun 1600 M) nepvog
cocrtanset 0,625 Hc; CL16 cooTBeTcTBYET NprMepHO 10 HC TonbKO AN 3Toil CAS-cocTaBastowe. [TonHas 3agepxka
yTeHua 6oAbLUe U 3aBUCUT OT COCTOSHUA CTPOKM, KOHTPOIIepa U MHbIX GakTOpPOB.

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 06s3aTenbHO HbIiCTpee BO BCex 3ajadax, yem DDR4-
3200 CL16. Y cucteM pasHble KOHTpOAAEPbI, NAaTGOPMbI U MPONYCKHas CNOCOHBHOCTL; TpebyeTcs cpaBHeHMe

peanbHbIX CUEeHapWneB.

07

I'queMy KOMMNbIOTEPY HE XBaTdeT NaMATU N UTO TaKOoe K3LU

Mpoueccop MOXET BbINOHATL onepaLun beicTpee, yem bosnbwas DRAM ycneBaeT BbiZaBaTb faHHble. YTOObI He XAaTb
O3Y Ha kaxgoM Lare, ucnonbsytoT Kaw L1, L2 u L3. MNpw cache hit Hy>xHble gaHHble yXke HaxoaATCs B Kawwe; npu cache
miss NpuxoAnTCA obpallaTbcs K CreayroLeMy YPOBHIO, a MHoraa 1 kK RAM.

KL ncnonb3yeT NprHLMN JIOKaNBHOCTU: eC/IN NporpaMmMa obpaTtmaack K AaHHbIM, TO HepPeAKO CKOpO 0bpaTuTCs K HUM
Xe (8peMeHHas I0KabHOCMb) AU K COCEAHUM agpecaM (NpocmpaHCmMeeHHas I0kaaeHocme). [M03ToMy K3l 06bIYHO
NepeHOCUT He OAMH CIyYalHblil BaliT, a LieNyto K3w-MHUIO (Hanpumep, 64 6aiita 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 nocnejoBate/ibHO ANA MOHNMaHWA naen. PeanbHble Cxembl MOTryT ObITb

NHKNHO3MBHBbIMWU, HEUHKTHO3NBHbLIMW N C HECKOJIbKUMU MYTAMN O6paLLI|EHI/IFI.

UTo cTyAeHT AoKEeH yMeTb 06bACHUTD

RAM HyxHa He BMecTo SSD, a mexay SSD v npoLeccopom: OHa J0CTaTOYHO 06bEMHas ANs TekyLlen paboTbl 1 BbicTpee

JLONTOBPEMEHHOTO XpaHuamwa. Kaw Hy>xeH He BMecTo RAM, a utobbl yallle He obpalliatbcs K Hel. PermcTpel
HeobXOoANMBI ANA JaHHbIX, HEMOCPEACTBEHHO YYACTBYOLWMX B UCMOJHEHNN KOMaHJ,

08

MpakTnueckas cutyauus: BbiIbnpaem namaATb ANA 3aja4Uu

Cutyauua

OTKpPbITbI AeCATKM BKAAAOK, PefakTop 1
BUPTyasibHas MallnHa

BblumncneHus Haj 60/bLLINMK MacCUBaMm
AaHHbIX

XpaHeHue doTorpaduin nocne BbikKIHOUEHUA

yCKOpI/ITb noBTopAroLLeecA BblYNC/IEHNE Ha
Heb0/IbLLOM MaccrBe

CepBep A0KEH 06Hapy>XMBaTb TUMNYHbIE
OZIMHOYHbIEe OWWNOKK BUTOB

Yro BaXkHee n nouemy

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

BakHbl 06bEM, 3aep>KKa, KILL-0KaAbHOCTb 11 MPONYyCKHas
cnocobHoOCTb

Hy>xHa aHeproHesaBucumasn namatb, Hanpumep SSD

Ba>kHbl K3LL, TOKaAbHOCTb A0CTyna, aJiropnT™M U npoLeccop

Mnatdopma ¢ cooTBeTCTBYIOLWEN Nogaep>xkori ECC RAM n
MOHWUTOPWUHIOM OLLUNBOK

WTorosas uenouka: ¢pusnueckumini cnocob xpaHeHUsi — CBOCTBa NaMATU — POJib B CUCTEMe — MOKa3saTe/n
NpPou3BOAUTENbHOCTU. EC/IM pasinyaeTe 3T1 YeTbipe YPOBHS, Bbl CMOXeTe OCMbIC/IEHHO YnTaTb creuudmrKalmm

Kenesa.

TecT No usyueHHOMy MaTtepuany

TeopeTnyeckasn YacTb 3aBepLueHa. Bbibepute ofuH 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 06bl4HO OpraHmM3oBaHo Ha DRAM.

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

,anHbIe COXpaHAKTCA HaBcerja

(+ Banwere repmoren )

MamATe npeBpawaetcs B8 ROM

[JaHHble 3anucbiBalOTCA Ha SSD aBTOMaTMyecku

MpaBuabHbIM OTBET: [laHHble TepsatoTca. DRAM aHeprosaBucrMma; s cOXxpaHeHus

COZAEPXMMOrO el Hy>XHO nutaHue u refresh.

3. 3auem DRAM BbinonHsert refresh?

Ona pedpparmeHtaumm

CO Al‘lﬂ BOCCTAHOBJ/IEHMA NOCTENEHHO UcUe3salollero sapaga )

,q)'lﬂ yBeJInYeHnA KoamyecrtBea ayeek

[na npoBepkn NHTepHeTa

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

KoHaeHcaToposB DRAM yTtekaeT, N0O3TOMY ero Haf0 pereHepmpoBarb.
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4. I'pe o6b1uHO NpumeHaeTca SRAM?

T )

B marHuTHbIX naactuHax HDD
B ontnueckmnx DVD

Tonbko B SSD

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

6osbLIe NaoLasM, NO3TOMY NMOAXOANT 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/IbkKo B rurabantax

npOI'IyCKHaFI CrnocobHoCTb 03Hauaer COXPaHHOCTb AaHHbIX

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

MOTOKa AaHHbIX.

6. Uto o3Hauaet 3200 MT/c?

(o 3200 MMAIMOHOB Nepepau B CeKyHAY )

3200 merabant o6bEMa
3200 HaHOCeKYHA, 3aA,ep KK

Uncno agep npoueccopa

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

AdHHbIX 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

(o 25,6 Tb/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?

ar )

16

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

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

(6 oo )

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 cnesytolemMy MeAneHHOMY YPOBHIO He HY>XHO.
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10. Kak Ha3bIBaeTcsA NOBTOPHOE UCNOJib30BaHMEe HeAABHO 3anpoLlleHHbIX AaHHbIX?

N3HoC

e )

LLndposaHue

CermeHTaumsa

MpaBWabHbIV OTBET: BpeMeHHas N0KanbHOCTb. BpeMeHHas n10KanbHOCTb — BblCOKas
BEPOATHOCTb CKOPOro MOBTOPHOIO ObpaLLeHums.

11. Kakaa namaTtb nogxoaut ana XpaHeHnA AOKYyMeHTOB nocJjsie BbIKJIlOUeHuna?
Pernctpbl CPU
Kaw L1

DRAM

(o SSD

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

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

Co L1-xows

HDD

SSD SATA

OnTunuecknin Anuck

MpaBuabHbIM 0TBeT: L1-k3ww. L1-K3LWw pacnonoxeH 6amxe K BbIYNCANTENbHBIM 610KaM 1
UMeeT MMHMMaJIbHbIE 3aJeP>XKKN.
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13. Yto o3Hauaet CL16 B mapknpoBke moayna?

Emkoctb 16 T

(o Yactb 3agepxxku CAS B 16 TakTax )

16 He3aBMCUMbIX KaHa/I0B

16 notokos CPU

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

DRAM B uumknax, a He obLyto 3a4ep>KKy NN EMKOCTb.

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

CL nsmepset remnepatypy

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

CL oTHOCKTCA TONIBKO K SSD

TaiMUHIU He cyLLecTBYHOT

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

OgzmrHaKoBOe YNCNO LMKIOB MPU Pa3HO YacToTe AaéT pa3Hoe BPeMSA B HC.

15. Kakasa ¢opmynmpoBka BepHa?

O3Y 1 SSD — oanH m TOT Xe pecypc

Bonbwmii SSD aBTOMaTUUeckun yBenmumsaetr o6bém O3Y

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

RAM Bcerga sHeproHesaBucmma

MpaBunbHbIA 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 BONMPOCOB. ABTOMaTn4Yeckas OLeHKa Y4MTbIBaeT TOJIbKO BOMPOCh! C BbIGOPOM
OTBETa; pa3BEPHYTble OTBETbI MPOBEPAET NpenoaaBaTteb.
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Bompockl HV>e NojcBeYeHbl: 3eN1€Has pamMka — BEPHO, KpacHas — olunbKa, Xkéntas — 6e3 oTseTa.

Y

Yactb b. O6BbAACHUTE CBOUMM C/Z1I0OBaAMM

oTn BOMPOChI HY>Hbl, yTO6bI npoBepuTb MOHNMaHME, a He yraJblBaHWE. ABTOMaTnyeckas OUEHKa UX HE YUYUNTbIBaeT.

Pa3BépHyTbin Bonpoc 1. 06bacHute pasHuyy SRAM n DRAM: kak ka)kaas XpaHUT
6uT, nouemy oaHou Hy>XkeH refresh, a gpyrow Her.

Baw oTset (NpoBepseT npenogasaTtesib)

Pa3Huua KpoeTcs B TOM, U3 YErO CeNnaHa suelika namaTu:

SRAM (Static RAM) xpaHuT BUT C MOMOLLbIO TPUITEPA — CXEMbl U3 HECKOJIbKUX TPaH3UCTOPOB (06bIUHO 4-
6). Tpurrep NOCTOAHHO «3allenkneaeT» cBoe coctoaHue (0 uam 1), noka Ha Hero nogaetca NutaHune. Emy He
HY>XHO OBHOBAIEHWE, TaK KaK 3/1eKTPUYECTBO NOCTOSHHO LIMPKYAIMPYET BHYTPU cXeMbl. [T03TOMYy OHa
ObICTpas, HO foporas 1 3aHMMaeT MHOTO MecTa.

DRAM (Dynamic RAM) xpaHuUT 6UT Kak 3apsas Ha KoHZeHcaTope (1 TpaH3ucTop + 1 KoHAeHcaTop).
KoHaeHcaTop — 3TO Kak ManeHbkas baTtaperika. 3apsj C HEro NOCTOAHHO «yTekaeT» (caMopa3pss) n3-3a
HeunzieanbHOCTM MaTepuanoB. Eciv 3apag ynageT HUXe nopora, Mbl NoTepsaeM AaHHble (6UT NnpeBpaTUTCA
n3180).

Mouemy Hy>eH refresh: imeHHO 13-3a yTeukn 3apsaga DRAM npuxoamutcs NOCTOAHHO «OBHOBAATL»
(refresh) — kKoHTpoANEp NaMATU NEPUOAMNYECKN CHNTLIBAET JaHHbIE U 3aN1CbIBAeT UX 06paTHO,
BOCCTaHaBAMBas 3apsj koHgeHcaTtopa. SRAM B 3TOM He Hy>XAaeTca, Tak Kak TpUrrep Aep>X1T COCTOAHMNE

caMm.

https://probochka-corp.ru/vidy_pamyati_i_harakteristiki 14/16



15.10.2026, 17:21 Buabl namaTty n npuHumn paboTbl. OCHOBHbIE XapakTePUCTUKN — y4ebHbIV MaTepuan u TecT

Pa3BépHyTbiv Bonpoc 2. Komnbiotep ¢ 8 I'b O3Y u SSD 1 Tb Topmo3ut npu 30
OTKPbITbIX BK/IaAKaxX U ABYX BUPTYya/ibHbIX MallnHaX. O6bACHMUTE BepOATHYIO
NPUUYMHY U apryMEeHTUPYNTe, Kakoe yiy4lleHMe MOMOMKeT.

Baw oTeet (NpoBepseT npenogasartesib)

BeposTHas npuunHa: Hexsatka onepaTtneHon namatin (O3Y). 8 b — 310 o4yeHb Mano Ans OAHOBPEMEHHOM
paboTbl 30 BknaZok B 6pay3epe (0COBEHHO ecnn TaM TAXesble CalTbl) U ABYX BUPTyasibHbIX MaLUUH
(kaxgas BM tpebyet BblaeneHus csoet goam O3Y, Hanpumep, no 2-4 b).

Korga dunsmueckas namaTb 3aKkaHUMBAETCA, ONepaLMOHHas CMCTeMa HauMHaEeT UCMoNb30BaTh dain
nozkayku Ha SSD (cBon). 3TO 3HaUMT, YTO OHa cbpacbiBaeT HEMCMOb3yeMble AaHHble 13 6bicTport O3Y Ha
MeaneHHbI SSD. Mpu nepekntoyeHnn Mexay BKIagkamu Uav BUPTYasbHbIMU MalLUMHAMKU CUCTeMe
NPUXOANTCA NMOCTOAHHO YMTaTb U MMCaTb Ha ANCK, YTO BbI3bIBAET CUJIbHbIE «TOPMO3a» (Ppwu3bl), Tak Kak
ckopocTb SSD B pasbl HMxe ckopoctn O3Y.

Kakoe ynyuylueHne noMoxer:

Jlyywee pelerwne: Yeennuntb obbem O3Y g0 16 Tb nam 32 I'b. 3T0 NO3BONUT AepKaTb BCe aKTUBHbIE
JaHHble B HBbICTPON NamaTU U n3bexaTb CBOMa Ha AMCK.

AnbTepHaTMBa (eC/v anrpeis HeBO3MOXKEH): 3aKpbITb JULLHWE BKIAAKM U BUPTYaibHble MalUMHbI, 1160
YMEHbLUNTb O6BEM NaMATK, BblAENSEMbIN KaXA0M BUPTYaNbHON MalUMHe (eCn 3TO BO3MOXHO), UTOObI

CHU3WTb Harpy3ky Ha O3Y.

Pa3BépHyTbii Bonpoc 3. Bbluncaute TeopeTnyecKkyro NponyckHyr cnocobHocTb
DDR4-3200 no ogHoMmy 64-6uTHOMY KaHany n npumepHyro CAS-cocTaBasAOLWLY O
3apepXxku ana CL16. Ykakute ¢popmynbi.

Baw oTtBet (NnpoBepseT npenogasateb)

. Pacuet nponyckHol cnocobHoctn (Bandwidth):

®opmyna: MponyckHas cnocobHocTb = YactoTta nepegaun gaHHbix (MT/s) x LWvpuHa wwvHb (6anT)
LLInprHa oaHoro kaHana namsaTv paBHa 64 6utam. MepeBesem B H6ainTbl: 64 6uta / 8 = 8 bawr.
YacTtoTta nepegaum ganHHbix ana DDR4-3200 coctasaset 3200 MT/s (MnanvoHOB nepesay B CEKYHAY).
Pacuet: 3200 MT/s x 8 6aiT = 25 600 Mb/c = 25,6 Tb/c.

OtBeT TeopeTnyeckas NponyckHas CnocobHOCTb O4HOro KaHana — 25,6 Ib/c.

2. Pacuet CAS-3azep>xku (Latency) B HaHOCeKyHAax:

®opwmyna: Bpems 3agepxkm (Hc) = (CL x 2000) / YacTtoTta nepesaunm faHHbix (MT/s)

(Koaddumument 2000 nossasetcs notomy, yto 1/ vactota B [T, faeT BpeMs B HAHOCEKyHAaX, @ YyacToTa B
MT/s B 1000 pa3 6oabLue T, naroc yuntbiBaem, 4to 1 Hc = 107-9 ¢).

MoactaBnsem 3HaueHunsa: CL = 16, MT/s = 3200.

Pacuer: (16 x 2000) / 3200 = 32000 / 3200 = 10 Hc.

OtBert NpumepHas CAS-coctaBnstowan 3agepxkm ana CL16 coctaBaset 10 HAHOCEKYHA,
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NcTOUuHUKN ANnA AONO/IHUTE/IbHOIo n3yyeHumA

Matepwuan agantpoBaH Ans 06yyeHus. CXeMbl U MOAENN — YMNPOLLEHHbIE yUebHble MPUMEpPbI; 3HaYEHUs
NPOW3BOANTENBHOCTMN 3aBUCAT OT KOHKPETHOTO YCTPOMCTBA.

1. OpenStax - Memory Hierarchy

2. IBM - Hardware hierarchy

3. IBM - Primary Storage

MNMepep cpauen
v YkazaHbl ®MO, rpynna v aara.

v OTMeuYeHbl OTBETHI Ha BOMPOCHI C BapnaHTaMWn U Ha>XKaTa KHOMKa NMNpoOBEpPKN.

v/ HanucaHbl 06bsiCHEHNS B OTKPbIThIX BOMPOCaX.

Haxmunte «OTnpaBuTh paboty — coxpaHuTtb PDF». OTkpoeTcs OKHO nevaTu: B kKadyecTBe NpuHTepa BbibepuTe
«CoxpaHutb Kak PDF». B oTuéte byayt ®MO, BbibpaHHble BapuaHTbl, 6ann v Bawwn pa3BépHyTble oTBeTbl. OTNpaBka Ha
cepBep He BbINOAHAETCS.

B ananore nevatn BbibepuTe «CoxpaHntb kak PDF».
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