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Teopusa = Tect -> PDF 15 npoBepsieMbiX BONMpPOCOB 3 pa3BEpHYTbIX OTBETA

PaboTtaeT 6e3 UHTepHeTa

®UNO cTtypeHTa Fpynna Odarta
CacuH MaTBeW 2026-10-15
01

3a4yeM KOMMbIoTepy NamMaTb

Mpoueccop yMeET BbIMOJIHATb MHCTPYKLMUU, HO EMY HYXHO rae-T1o 6paTb 3TV UHCTPYKLNMK,
nony4aTb NCXOOHbIE€ AaHHble U OCTaBNATb pe3ynbTaThl. [114 3TOro cyuecTsyetT NaMaTb —
YCTPOWMCTBA N CTPYKTYpPbI, KOTOPbIE XpaHAT MHGOpMaLuio B Buae 6utos. OguH 6UT NnpuHMMaeT
3Ha4yeHune 0 unum 1; BoceMb 6UT o6pa3syoT BanT.

MpepcTtaBbTe noBapa. Mpoueccop — 3TO NoBap, PerucTpbl — NPOAYKTbl NPAMO B pyKax, Kawl —
ManeHbKas noska psaoM C NAUMToN, onepaTuBHaga NnamaTb — pabouunit cton, a SSD — knagosas.
[MoBap MOXET XpaHUTb MHOIOe B KJ1aJ0BOI, HO HEMNPEPbIBHO 6erath B HEE 3a KaXXa0M T0XKOM
Heyaoo06Ho.



MyTb AaHHbIX B TUNU4YHOM MK

SSD /HDD O3y (RAM) Kaw LM Perucrtpbl
Mporpammbl u Pa6oune HepaBHO nnu OnepaHapbl
dannbl mexpy - DaHHble - yacTo -> TeKyLWwmnx
3anyckamm 3arpy>XeHHbIx MUCnosib3yeMmble KOMaHpg,
nporpamMmm JaHHble

CxeMa ynpolleHa: NpoLeccop U KOHTPOIePbl B3aMMOOENCTBYIOT C NaMATbIO

CNno>xHee, 34ecCb Nnoka3aHa naed I'IpVI6J'IVI)KeHVIFI OaHHbIX K BbIMNCITEHUAM.

Korpga Bbl 3anyckaeTe urpy, OC o6bl4HO YnTaeT ncrnonHsemMble dalinbl U Heo6XoanMble pecypcbl C
SSD v oTo6paxkaeT UK 3arpy>kaeT ux B namMatb. Bo Bpemsa paboTbl npoLeccop obpaliaercs K
[OaHHbIM Yepes kaw 1 O3Y, a usmMeHeHua B dpainax no Mepe HeobxoAMMOCTH 3annCbiBalOTCH B
NoCTOSIHHOE XpaHunuuie. MecTo Ha aucke u 06bémM O3Y — pas3Hble pecypcbl.
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Mo KakumM nNpu3HaKkaMm pas3nn4yaloT namMsTb

HeT eaMHCTBEHHOro Npu3Haka «b6bicTpas [ MeaneHHasa». MaMaTb knaccuduumpyoT cpasy no
HECKOJ/IbKMM HEe3aBMCUMbIM CBOMCTBAM.

MpusHak KaTteropumu Mpumep
CoxpaHeHne  3DHeprosasucumas / RAM TepsaeT cogepxmnmoe; SSD
6e3 NUTaHMS  3HEeproHesaBMcCUMas COXpaHsieT

HasHauveHne PerucTtpsbl, k3w, ocHoBHas namMatb, Kaw L1 yckopseT goctyn a4pa K AaHHbIM
OO/IrOBPEeMeHHOe XpaHeHue

Cnocob MpPOn3BOMbHbLIN, DRAM obecneuunBaeT goCcTyn K

aocTyna nocfiegoBaTesibHbI U OP. agpecyeMbiM g4elikaMm; neHTa
OpPUEHTUpPOBAaHa Ha rnocregoBaTenbHoOe
yTeHue

Bo3MoXxHOCTb YTeHume-3anucb, ogHokpaTHasa nnu DRAM nepesanncbiBaeTCsd MHOTOKPAaTHO;

3anucu orpaHuMyeHHas nepesanuco, Maco4yHoe ROM 3anuncaHo npu
NOCTOSAHHOE CcofepPXMMoe N3roTOB/IEHNM
dusumyecknin  MonynpoBogHUKK, MarHUTHbIN NAND Flash, HDD, onTu4eckui guck

npuHUNMN NN ONTUYECKUIN HOCUTEND



Ba)xHoe pa3nuume: RAM o3Ha4vaeT «naMsTb C NPOMN3BOJIbHbIM 0CTYNOM», a He
«nobas sHeprozaBucumas NnamMaTb». Flash Toxe obecneunBaeT agpecyemblin [OCTy,
HO MCMOJb3YeT UHble NPaBwuia CTUpaHus 1 3anucu. B noscegHeBHoOM peun «RAM»
06bI4YHO O03Ha4vaeT onepaTmeHyto DRAM.

OcHOBHbIe BUAbl N0 Ha3HAY€HUIO

Peruncrpbl n Kawl

HaxogaTtcs B npoueccope Uan psagoM ¢ BbluncamtTenbHbiMu 61okamMn. O4yeHb GbiCcTpble,
orpaHnyeHHoro o6bvéma. Kaw o6bi4HO ncnosnbdyet SRAM.

OnepaTtnBHaa NamMaATb

OcHoBHoe paboyee npocTpaHcTBo OC 1 nporpamMm. OB6bIYHO NOCTpPoeHO Ha DRAM;
COOEepPXMMOE TEPSETCS MOCNE BbIKIOYEHNS MNTAHKUA.

ROM u Flash

XpaHaT NPOLWKUBKM U ApYyrve gaHHble Nocre oTKAYeHns NnnTaHmsa. Flash MoXxHO
rnepenporpamMMmupoBaTb, HO Mpasuna 3anmcu otTnnyarotTcs ot DRAM.

SSD [HDD

[onroBpemMeHHoe xpaHeHne dannob. SSD 0bbi4yHO ncnonb3syet NAND Flash, HDD —
MarHUTHbIE NaCTUHbI.
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Kak xpaHutca out: SRAM nuDRAM

SRAM (Static RAM) ynep>XuBaeT IorM4yeckoe COCToHME C MOMOLLbIO 3/IEKTPOHHOM CXeMbl —
06bIYHO HECKO/bKMX TPaAH3UCTOPOB, 0Opa3yloLMX a4eiiky-3allénky. lMoka nogaétcsa NuTaHue,
COCTOSIHME coxpaHsleTca 6e3 nepmnogmnyeckoro oOHoBNeHUa. 3a aT0 NpUXoanUTCa NNaTUTb



nnouwaablo KpucTtanna u CToMMocTbto: SRAM 00bl4HO NPUMEHSIOT A1 OTHOCUTENTbHO HEGONbLLNX
ObICTPbIX K3LIEN.

DRAM (Dynamic RAM) xpaHuUT MHGOPMaLNIO KaK 3/1IEKTPUYECKUIN 3apad B MUHNATIOPHOM
KoHaeHcaTope. [1ns obpalleHns K 3apany MCNonb3yeTcs TpaH3MCTop. 3apsa NOCTeNeHHo
yTeKaeT, MO3TOMY [laHHble HY>XXHO perynsapHo pereHepupoaTtb (refresh). YteHne DRAM ToXxe
CB$I3aHO C BOCCTaHOBJ/IEHMEM COCTOSIHUSA 94elkn. bonee KoMnakTHas a4elika No3BoNsSeT co3aaTb
MHOro rurabamT OTHOCUTENIbHO HEOO0POroN NamMsaTHy.



SRAM: nornvyeckas 3allénKa

NOT NOT

CocTosiHMe nogaep>XmnBaeTcs B3auMHON 06paTHOM CBA3bI0 ABYX MHBEPTUPYIOLWMX Y3/10B
(ynpouwtéHHOe nsobpaxxeHue).

DRAM: TpaH3UCTOP U KOHAEHCcaTop

Word line

KoHpeHcaTop = 3apsag,

YnpaBnsoLLaa MMHMA OTKPbIBAeT TPaH3UCTOP, MO3BOJIAS YMTaATb N 3anNnUCbiBaTb 3apag,.
IOnsa xpaHeHus TpebyeTtcs refresh.

OyHKLUMOHaNbHbIE CXEMbI, @ He NoapPobHbie cxeMbl MMKpocxeM. Ob6a Bnaa obbl4HO

9HEepPro3asnCummMbl.



# WHTepakTui: nouemy DRAM Hy)XHa pereHepauus

CbiIMUTUPYITe yTeuky 3apaga. Mopor 40% u war 22% Bbi6paHbl TONbKO A9 HarnagHoOCTH;
peanbHble SYENKN N KOHTPONIepbl HAMHOIO ClIoXHee.

3apaa: 100% - MuTtepnipeTtauusa: 1 (pacno3HaéTtcs)

NcxopHo 3anncaHa 1. Mogenb ynpollieHa: BpemMs He COOTBETCTBYET

peanbHo DRAM.

CBOMCTBO SRAM

dusunyeckasa a4eka TpaH3ucTopHas 3allEnka

Refresh He Hy>XeH anga yaep>xaHus
JaHHbIX

MnoTHoOCTb / LeHa Huxe [ Bbilwe

3a 6uT

O6blyHOEe Kaw CPU

npUMeHeHue
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Apapeca, YyTeHue U 3anucb

DRAM

3apsaa KoHgeHcaTopa U 40CTyn Yepes
TpaH3ncTop

HeobxoomMM nepnoamnyecku

Bbile [ HMUXe

CucrtemMHoe O3Y

MpepncTaBbTe NaMATb Kak AJIMHHbIN P NPOHYMEPOBaHHbIX g4eek. Y Kax oo obnactu ecTb
agpec: No HeMy NPOLLECCOpP 3anpallunBaeT YTEHME UK 3anncb. B 6ONbLIMHCTBE COBPEMEHHbIX
cucTeM namaTb 6alToBO-agpecyemMas — oTAefbHbIM agpec cooTBeTCTBYeT 6anTy. Mpun aToM
dun3myeckass DRAM BHYTPU yCTPOEHA ropasno CNOXHee: CTPOKU, CToNoLubl, 6aHKM 1 rpynnbl

6aHKOB.

1. Mpoueccop MHULMKUPYeT obpallieHne K aapecy (06bl4HO CHavana NpoBepaeTcs Kall).

2. KoHTponnep namMaTtu BblIbMpaeT HY>Hble MUKPOCXEMbI, 6aHKK, CTPOKK 1 cTonbubl B DRAM.

3. Mpu YTeHUn JaHHble NepeaalTcs K NPOLLeCccopy; NPu 3anMcu KOHTPOoNNep U3MeHseT

cofepxumMoe.

4. Mpn Heob6XOAMMOCTWN KOHTPOJIEP BbINMONMHAET Cry>XebHble onepauun, B TOM yucne refresh.



# WHTepakTuB: 32 agpecyemMbix 6uta (y4yebHasa mogenb)

LLIEnKHUTE No a4eike, 3aTemM 3anuwmnte 0 nam 1. 3To Moaenb GBUTOBBIX g4eek 0159 0byveHus,
He pa3Mep 06bl4YHOro afpecyemMoro afneMeHTa coppemMeHHom O3Y.

0 1 2 3 4 5 6 7

Appec 0 (aBonyHbIn 00000): 6uT O

Mpumep c 6anTamu: ecnm no agpecy 100 pacnonoxeH 6ant 10101010, 3To BOCEMb GUT.
Cnepnytowuii 6anTt o6b14HO nMeeT agpec 101. [nsg YTeHUa Ynucna pa3MepoM YeTbipe banTa
npoueccop MoXeT obpaulatbcs K ananasoHy agpecos 100-103 (c y4yéTom nopsiaka 6anToB U
nMpaBu apxXUTEKTYpbl).
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NaBHble XapaKTepUCTUKN NaMSTU

CKOpPOCTb KOMMbIOTEPA HENb3S ONpeaenuTb ToNbko 06beéMoM O3Y nnu ogHon undpon «Mry».
Ba)xHO cpa3y HeCKonbkKo NapamMeTpoB.

XapakKkTtepucTtuka YTo 03HauaerT Mpumep
EmMKoOCTb CKO/bKO gaHHbIX MOXET 16 'b RAM, 1 Tb SSD
XpaHUTbCA
3apepxka (latency) Ckonbko BpeMeHuU MamepseTca B HC UNU TaKTax; 3aBUCUT
NpoxXoamT A0 NOoNy4YeHns OT gocTtyna
OTBETA
MponyckHas CKObKO OgaHHbIX Hanpumep, 25,6 'b/c TeopeTnyeckmn ons
CMNOCoO6GHOCTb nepenaéTcs 3a cekyHay DDR4-3200 Ha 64-6uTHOM KaHane

CKopocTb nepegaum Yucno nepegay B cekyHOy DDR4-3200: 3200 MT/c

TaMUHIN 3agepXKu pasHbix CL, tRCD, tRP, tRAS
onepauui, BblpaXKeHHble B
umKnax

OHepronoTtpebneHne CKoNbKO aHeprum CyuwiecTBeHHO ana HoyTbyka 1 cepBepa
TpebyeTcq

HapéxHocTb O6HapyxeHune owmnbok, ECC y noggep>xmnsaemMblx nnatdopm

ncrpasneHune, pecypc



EmMKOCTb: He nyTaiTe 6uT 1 6anT

1 6auT = 8 6muT. B necatmyHom ob6o3HaveHnn 1 GB =1 000 000 000 6anT; B gBomn4HOM 1 GiB =1
073 741 824 6ainTa. B uHTepdericax nHorga ucnonbaytot «Fb» anga BenuymH, dakTnyeckmn
cooTBeTcTBYOLWMX GiB. NMpumep: 16 GiB O3Y = 16 x 10243 6anT.

3afep)KKa 1 npornyckHasi CnocCO6HOCTb — 3TO pa3Hoe

[1Be aHanorun: 3agep>kKa — CKOJIbKO Bbl XAETe NepBbiyi aBTO6yC, NPONYCKHaa CNocobHOCTb —
CKOJIbKO riaccakmpoB Bce aBTObYyCbl NepeBo3sT 3a Yac. Bbicokasi NponyckHas cnocobHOCTb He
O3HayvaeT, YTo nepBoe obpalleHne obsa3aTenbHO bbiCcTpee.

YcnoBHOe cpaBHEHUe TPe6oBaHUI K CKOPOCTU U EMKOCTH

OYeHb
Peructpbl
marno

Kaw Mano

Cxema nokasblBaeT OTHOCUTESNbHYO EMKOCTb B 06bi4HOM (MK WnpuHbI CTONOL0B

YCNOBHbIE, HE B €ANHON LLKane.
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DDR, MT/c U TaUMUHI1: KaK YNTaTb XapaKTEepPUCTUKU

DDR (Double Data Rate) — cemelncTBO TEXHONOINIA NAMATU, NepeaLMX JaHHble ABaX bl 3a
nepunoa 6a30BOro TakToBOro curHana. NostomMy Ans CKOPOCTU MOAYEen ny4lle NCNosib30BaTb
MT/c (MunnnoHbl Nnepegay B CEKYHAY), a He NyTaTb €€ C YaCTOTOM BHYTPEeHHUX TakToB. DDR4 1
DDR5 — pa3sHble NOKONEeHNS, MeXaHNYeCKN 1 3N1eKTPUYECKN HECOBMECTUMDIE.

[ns o6bl4HOro 64-6MTHOro KaHana 6e3 y4yéta cny>xebHbIX HaKNagHbIX PacxXxo4oB TeopeTuyeckas
NpPonyckHas CnocobHOCTb CYMTaeTCsa Tak:

WnpuHa: 64 6UuT = 8 6auT

MponyckHasa cnocobHocTb (I'B/c) = MT/c x 8 / 1000




Mpumep: DDR4-3200 > 3200 x 8 / 1000 = 25,6 Ib/c

TamMmuHr CL — 3apgepxka CAS B TakTax naMaTu nocne onpenenéHHom KoMaHabl YTeHus.
3HayeHue CL camo no cebe HegoOCTaTOYHO A9 CpaBHEeHUs pasHbix ckopocTten. ns DDR-3200
(pn3nyeckunim TakT nepepadn 1600 MI'y) nepmnogp coctasnset 0,625 He; CL16 cooTBeTCTBYET
npumepHo 10 HC TonbKo ansa atoi CAS-cocTaBnawwen. lNMonHasa 3agepyxkka YTeHma 6onblie U
3aBMCUT OT COCTOSAHNA CTPOKU, KOHTPOJINEPa N UHbIX PaKTOpPOB.

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

YacTb 3apepxku CAS (Hc) =~ CL x 2000 / MT/c
DDR4-3200 CL16 » 16 x 2000 / 3200 = 10 Hc

Henb3sa 3akntounTtb, 4To KoMnnekT DDR5-5600 CL46 o693aTenbHO 6bicTpee BO BCEX
3apavax, yem DDR4-3200 CL16. Y cucTteM pasHble KOHTpoAnepbl, nnatdopmbl 1
NponyckHasi cCnocobHOCTb; TpebyeTca cpaBHEHME pearibHbIX CL,EeHapMEB.
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NoyemMy KOMMNbIOTEpPY HE XBaTaeT NaMATU U YTO TaKoe KLl

Mpoueccop MOXET BbINOJHATbL onepauumn obicTpee, 4eM 6onblias DRAM ycneBaeT BblgaBaTb
OaHHble. YTobbl He xaaTb O3Y Ha KaxaoMm ware, ucrnonb3ytoT Kaw L1, L2 u L3. Mpwu cache hit
HY>XHble JlaHHble yXXe HaxoaaTca B kawe; npu cache miss npuxogutca obpawatbes K
cnepyloweMy ypoBHIO, a nHorga n Kk RAM.

Kaw ncnonbsyeT NnpuHUMN NOKaNbHOCTU: eCcnn nporpamMma obpatunacb K gaHHbIM, TO HEPEeaKOo
CKOPO 06paTUTCA K HUM Xe (BpeMeHHas J10ka/lbHOCTb) NN K COCeQHUM agpecam
(mpocTpaHcTBEHHAas /10KasIbHOCTh). M03TOMY K3l 06bIYHO NEPEHOCUT HE OAWUH CrlyYakHbI 6anT, a
Lenyo KaW-AUHUI (HanpuMep, 64 6aiTa B TUNUYHbIX X86-cnuctemax).



Ln Kaw L1 L2 /L3 o3y

3anpalumBaeTt MonapaHne? Ecnn npomax B Ecnun HeT B KawWwe
OT1paém 6bicTpo L1
appec - - -
NHCcTpyKunSa

Unn gaHHble

YpOBHM NOKa3aHbl nNocfiegoBaTesibHO ANg NOHMMaHUSA ngeun. PeanbHble CXeMbl MOTYT

ObITb MHKNKO3MBHbIMU, HENHK/TIO3UBHbIMU N C HECKOJIbKUMU MYTAMMU O6paLLI,eHI/I$l.

YTO CTYAEHT O0/DKEH YMETb 06BACHUTDL

RAM Hy>xHa He BMecTo SSD, a mexay SSD 1 npoLeccopoM: OHa AOCTaTOYHO 06bEMHasg ans
Tekylen paboTbl U ObiCTpee 4ONrOBPEMEHHOIo XpaHunuuia. Kaw Hy>XeH He BMecTo RAM, a
4YTOObI Yalle He obpallaTbCs K HEN. PerncTpbl He06Xo0aMMbI AN AAHHbIX, HEMOCPEACTBEHHO
Y4YaCTBYOLWMX B UCMOSITHEHUN KOMaHA,
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MpakTuyeckas cutyauus: BbibupaemM namMmaTtb Q19 3agauu

Cutyauus YTo BaXKHee 1 novyemy

OTKpbITbl AECATKN BKNaOoK, pegaktop  [ocTaTo4yHblil 06béM RAM: MeHblle pucka, 4to OC

N BUPTYyanbHasg MallnHa HaYHET YacTO BbIrpy>XaTb CTPAHMLbl Ha OUCK
BbluncneHnsa Hag 6onblimMm Ba)kHbl 06BbEM, 3aaeprKKa, K3L-M0KaNbHOCTb U
MaccuBaMM OaHHbIX NponycKHas cnoco6HOCTb

XpaHeHune doTorpaduin nocne Hy>XHa aHeproHe3aBucumas namaTtb, Hanpumep SSD

BbIKJ/TOYEHUA

YcKopUTb NoBTopsoLLeecs Ba)kHbl KaLW, /T0OKaNbHOCTb A4OCTYMa, airopuT™M 1
BblYMCIEHME Ha HeEBObLLIOM MaccuBe npoueccop

CepBep gonxeH o6HapyXusaTb Mnatdopma c cooTBeTCTBYIOLLEN noaaepxkon ECC
TUMWYHbIE OAMHOYHbIE OWNBKM 6UTOB  RAM 1 MOHUTOPUHIOM OLINBOK

NTorosas Lienoyka: pusnyeckuii cnocob xpaHeHUs -> CBOMCTBa NaMATH = poJib B cucteme -
nokasaTesiv NPOU3BOAUTENbHOCTU. ECNn pasnnyaeTe 3TN YeTbipe YPOBHS, Bbl CMOXeTe
OCMbIC/IEHHO YMTaTb cneundmKaLmm xenesa.



TecT no usyyeHHOMy MaTepuany

TeopeTnyeckaa YacTb 3aBeplueHa. BbibepuTe oauH OTBET B KaX[A0M BOMNPOCE, 3aTEM HaXMUTe
«[MpoBepnTb TeCT». Pe3ynbTaT NOKaXeT YMCO0 NPaBU/IbHbIX OTBETOB U 06BACHUT OWMOKK. B
KOHLLe OTBETbTE Ha pPa3BEpPHYTble BOMNPOChl — UX MPOBEPSET NpenogaBaTesb.

18 n3 18 oTBeToB MpoBepka 6e3 wWTpada 3a MNOBTOPHYIO MNOMbITKY

v

YacTb A. BbibepuTte npaBu/ibHbI OTBET

1. Kakag namatb 06bIMHO UCMNOJIb3yeTCs B Ka4YeCcTBe OCHOBHOM
onepatuBHou namaTtu MNK?

NAND Flash

C. DRAM )

MarHuTHag neHTa

OnTUYeckKun AnMckK

MpaBunbHbIn oTBeT: DRAM. O3Y koMnbioTepa 06bI4YHO OPraHN30BaHO Ha
DRAM.



2. Yto npoucxoaut c o6b1vHOM DRAM nocne ANTENbHONo OTK/NIOYEHUA
nuTaHua?

[aHHble coxpaHalTCca HaBcerga

CO [JaHHble TepsaTCca )

MamaTtb npeBpauwaetca 8 ROM

[aHHble 3anucbiBatoTcsl Ha SSD aBTOMaTU4YeCKU

MpaBunbHbIN oTBET: [daHHble TepsatoTcad. DRAM aHeprosasucmuma; ons
COXPaHEHUA COAEPXMMOro er HY>XXHO nuTaHue u refresh.

3. 3ayuem DRAM BbinosiHgeT refresh?

Ona pepparmeHTayumn

C. [ns BocCTaHOBJIEHUS NOCTENEeHHO ucyesaloLiero sapsaa )

nsa ysennyeHuns konn4yectea gyeek

[na npoBepKku MHTepHeTa

MpaBunbHbIN OTBET: [1/19 BOCCTAHOB/IEHMS MOCTENEHHO NCYE3aOLLLETrO
3apspa. 3apsn koHgeHcaTtopoB DRAM yTekaeT, NO3TOMY ero Hago
pereHepupoBaTb.

4. T'pe o6bI4HO NpuMeHseTca SRAM?

(Q B K3lwe npoueccopa )

B MarHmTtHbix nnactuHax HDD
B ontnyeckmnx DVD

Tonbko B SSD

MpaBunbHbIN OTBET: B Kalle npoueccopa. SRAM 6bicTpee, HO JOpPOXKe 3a

OUT 1 3aHMMaeT 6onblle NoLWaan, No3TOMY NOAXOAMUT AN KILEN.



5. Yem 3apeprkKka oTIM4aeTCs OT NPONYyCKHOM CNOCOBHOCTU?

Hunyem

[‘ 3agep)XKa — oXXupaHue oTBeTa; NponyckHasi CNoCO6HOCTb — 06bEM A aHHbIX 3a ]
Bpems

3apepXxKa namMepaeTcs ToNbKo B rmrabamrax

MponyckHas cNOCO6GHOCTb 03Ha4YaeT COXPaHHOCTb AaHHbIX

MpaBubHbIN OTBET: 3a4ep)Xka — OXUOAHMe OTBETA; NPOMNycKHas
CMOCOBHOCTb — 0OBEM [JaHHbIX 3@ BpeMs. ITO JBa HEe3aBUCUMbIX CBOMCTBA:

BpeMs 0[JHOro o6palleHnsa U CKOPOCTb MNOTOKa AaHHbIX.

6. Yto o3HauaeT 3200 MT/c?

(. 3200 MUNNMOHOB Nepeaay B CEKyHAyY )

3200 merabamT o6bEMa
3200 HaHOCEeKYH[, 3a0ep>XKHn

Yucno aaep npoueccopa

MpaBunbHbIN oTBET: 3200 MUNNMOHOB Nepeaay B cekyHay. MT/c —

MUNJINOHDbI Nepenay gaHHbIX B CEKYHAY.

7. KakoBa TeopeTu4yeckas nponyckHasa cnocoobHoctb DDR4-3200 no
ogHOMYy 64-6MTHOMY KaHany?

3,2 TB/c

6,4 Tb/c

C. 25,6 Ibjc )

3200 I'b/c

MpaBunbHbIN O0TBET: 25,6 'B/c. 3200 x 8 6amT + 1000 = 25,6 I'B/c.



8. CkonbkKo 6uT B ogHOM b6aute?

(o s
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MpaBunbHbIN OTBET: 8. 1 6aNT = 8 6UT.

9. YTto Takoe nonagaHue B Kaw (cache hit)?

(Q UcKomble gaHHble 06Hapy)XeHbl B K3LWe

Bce paHHble yoaneHbl
3anyuweH aHTUBUpYC

3aBeplueHa 3annucb Ha guck

MpaBuUbHbLIN OTBET: MICKOMble JaHHble 0OHapy>eHbl B Kawe. Ecnn gaHHble

y>Xe B Kalle, obpalleHre K cnegyolemMy MeasieHHOMY YPOBHIO HE HYXHO.

10. Kak Ha3biBaeTCs NOBTOPHOE UCMNOJZIb30BaHWe HeJaBHO
3anpolueHHbIX AaHHbIX?

N3HOC

CQ BpeMeHHas N0Ka/lbHOCTb

LndposaHue

CermeHTauus

npaBMﬂbHMﬁ(ﬂBeTiBpeMeHHaQHOKaﬂbHOCTb.BpeMeHHaﬂﬂOKaﬂbHOCTb—-

BblCOKas BEPOATHOCTb CKOPOro NoBTOPHOro obpalleHuns.



11. Kakag naMsaTb nogxoauT gJig XpaHeHNs AOKYMEHTOB nocne
BbIKJIIOMEHUa?

Peructpbl CPU
Kaw L1

DRAM

(0 SSD

MpaBunbHbIN oTBET: SSD. SSD 0b6ecneymBaeT saHEpProHe3aBMCcUMoe

XpaHeHune ¢annos.

12. B tTunn4yHom MK 4yTo GbICTPEE NPU AOCTYNE K AaHHbIM?

CQ L1-kaw

HDD
SSD SATA

OnTuYyeckun amuck

MpaBunbHbIN OTBET: L1-Kk3aww. L1-K3LWw pacnonoxeH 6amnxe K

BbIYNCNTENbHbIM 6/10KaM N UMEET MUHUMaTSbHbIE 3a4EPXKKMN.

13. Yto o3Ha4vaeT CL16 B MmapkupoBke moayna?

EmkocTb 16 I

C. Yactb 3apepxku CAS B 16 TakTax

16 He3aBUCUMDIX KaHasnoB

16 notokoB CPU

MpaBunbHbIN OTBET: YacTb 3aaep>xkmn CAS B 16 TakTax. CL nsmepser ogmH
n3 TanMmHros DRAM B LuKnax, a He o0LLY0 3a4ep>KKY UIn EMKOCTb.



14. NovyeMy Henb3q cpaBHuBaTb gBe DDR-namMaTu Tonbko no CL?

CL usmMmepset temnepaTypy

(. Hy>XHO yuuTbIBaTb CKOPOCTb Nepeaauun u apyrue sagepxKu

CL oTHOCUTCSA TONbKO K SSD

TaAMUHIUN He CYL,ecTBYIOT

MpaBuNbHbIN OTBET: HY)KHO y4YnTbIBaTb CKOPOCTb Nepenayn n gpyrue
3agepXxkn. OoMHaKoOBOE YMCIIO LIMKIOB MPU PasHOW YacToTe AaET pasHoe

BpeMA B HC.

15. Kakaga ¢popmMmynmpoBka BepHa?

O3Y 1 SSD — oauH U TOT Xe pecypc

Bonbwunii SSD aBTOMaTUYeCKN yBennuyneaetT o6bém O3Y

(. O3V xpaHuT paboumne paHHble; SSD — oonroBpeMeHHble

RAM Bcerga sHeproHesaBmcuma

MpaBunbHbIN oTBeT: O3Y XxpaHUT paboyne gaHHble; SSD —
O0NIrOBPEMEHHbIe. DTO pa3Hble YPOBHU XPaHEHMS JaHHbIX C pa3HbIMMU

3ajavyamMu.

151315 (100%)

Bbl oTBeTMNM Ha 15 13 15 TeCToBbIX BONPOCOB. ABTOMaTU4YecKkas oLLeHKa YYNTbIBAEeT TOJIbKO
BOMPOCHI C BbIBOPOM OTBETA; pa3BEPHYTble OTBEThI MPOBEPAET NpenoaaBaTesib.

Bonpocbl HUXe noaceBeYeHbl: 3eNéHas paMka — BEpHO, KpacHaa — olumbka, xXeénTtaa — 6e3
oTBeTa.



Yactb b. O6bICHUTE CBOUMMU C/lIOBaMU

OTW BOMPOCHI HYXHbI, 4YTObbI NPOBEPUTb MOHMMAaHWE, a He yrafbiBaHne. ABTOMaTuU4eckas OLeHKa
MX He y4YnUTbIiBaeT.

Pa3BEpHyTbin Bonpoc 1. 06bsacHuTe pasHuuy SRAM n DRAM: Kak
Ka)kaas XpaHUT 61T, noyemMy ogHoOM HyXXeH refresh, a ppyrowv Her.

Baw oTBeT (NpoBepseT npenogasartesib)

SRAM XxpaHUT oauH 6UT ¢ NnoMoubio Tpurrepa (06bI4YHO 6 TPaH3UCTOPOB). DTO
CTaTuU4yeckas cxema: Noka ecTb NUTaHMe, COCTOSSHMUE COXpaHsieTcs camo Nno cebe,
refresh He Hy>eH.

DRAM xpaHuT 6UT B BUAE 3apaaa Ha KpoLeYHoOM KoHaeHcaTope (1 TpaH3ncTop + 1
KOHAeHcaTop). 3apsg NoCTeneHHOo yTekaeT, noatomy DRAM nepuoanyecku
BbINoNHAET refresh - cunTbiBaeT 1 3aHOBO 3aMMUCbIBaAeT 3Ha4YeHue, YTobbl
BOCCTAHOBUTb 3apaa.

be3 refresh gaHHble 3a HECKONbKO MUNNUCEKYHA TEPSAIOTCS.

PasBeépHyTbi Bonpoc 2. Komnbilotep ¢ 8 F'b O3Y n SSD 1 Tb TopMo3ut
npu 30 OTKPbITbIX BK/IagKax U ABYX BUPTyasibHbIX MalUMHaX.
O6bACHNUTE BEPOATHYIO MPUYNHY U apPTYMEHTUPYUTE, KaKoe ynyulleHue
NOMOXeET.

Baw otBeT (NpoBepsieT npenoagaBaTtesnb)

BepoaTHasa npuynHa - HexBaTKa onepaTtmBHon namaTn (8 I'b). 30 Bknagok 6paysepa +
OBe BMPTyasbHble MallWHbl NEerko 3aHnmatoT 6onble 8 I'b. Cuctema HaunHaeT
aKTMBHO Mcnonb3oBaTb ¢darn nogkaykm Ha SSD (ceon). [axke 6bICTPbIN

SSD HamHoro meaneHHee O3Y, N0O3TOMY NOSABNSAIOTCSA KTOPMO3a».

Camoe 3 dekTMBHOE yyUlleHne - yBennimnTtb 06beéM O3Y (MMHMMYM a0 16

b, nyywe 32 I'B). 310 NO03BONUT AepXaTb Bce paboyme gaHHble B ObICTPON MNaMaTu n

pPe3KO CHM3NUT obpalleHnsa K cBony.



