[l1nckoBble HaKonuTenu
nna Hoytoykos u K



CaMble rnepBble KOMMbKOTEPblI HE UMENN MOCTOSAHHOIO
XpaHunuiwa AaHHbiX. Kaxablh pa3, Korga Bbl XOTenu
nopaboTtaTb C NporpaMmMon, ee Haao 6blJ10 BBOAUTb B PYYHYIO.
JJOBO/IbHO ObLICTPO CTasI0 NOHATHO, YTO KOMMbIOTEPAM HYXHO
Kakoe-TO TMOCTOSIHHOe  XpaHwunuvuwe  AdaHHbIX. [lepBbiM
HOCUTESIEM [aHHbIX, WUCNOJIb3yeMblM B KOMMNbKTEpax, Obina
bymara! (nepdokapThbl)

CnenymroLwmMm BaXKHbIM yny4ylleHNUEM XpaHUIua nporpamm
6bln0  u3obpeteHme  MarHUTHou  neHTbl. WHPopMauus
3anucbiBanacb MeToAoM, MOXOXWMM Ha 3anucb ayaMoKacceT,
MarHUTHblIE NeHTbl 6bln 6onee rMbKUM, HadexXHbIM U bonee
ObICTPBIM  XpaHuAnWeM UHPoOpMaLUMM NO CPaABHEHUK C
neppokaptamn. KoHeyHo, HaKoONUTE/IM Ha JfieHTaxX U ceunyac
NCMONb3YIOTCA B KOMMNbIOTEPAX, HO B KayecCTBe BTOPUYHOIO
HaKonMuUTensa AdaHHblX, KaK npaBwlo, ANd XpaHeHwus
pe3epBHbIX KOAWWU. [flaBHbIM MUHYC AAHHOro YCTPOMUCTBA B
TOM, 4YTO AaHHbie pacrnonarajncb JMHENHO, n TpeboBanucb
MWHYTbl, 4TOObl MepeMoTaTb JIEHTY W3 OAHOr0 KOHUA B
apyrown, genas MeasieHHbIM CNy4YauHbIM AOCTYN K AAHHbIM.

[To3xe nosauancb. HIMJ, oHun 6blNn MeasIEHHbIMMU,
MasabIMM B pa3Mepe M o4YeHb HeHaAeXHbIMW YCTPOUCTBaAMU
XpaHeHNa AOaHHbIX, J[4aXXe no CpaBHEHUK C nNepBbIMU
XXEeCTKUMU ANCKaAMMU.



ONCcKoBbIK HAKONUTENb

[InCKOBbIN  HaKoOMUTENb — BaXXHEULWUUW KOMMOHEHT
coBpemeHHoro [1K. WmeHHO Tam pasmewiarotTca Bce
yCcTaHaBnMBaeMble nporpamMmel, Tam HaxoasaTCcs

OOKYMEHTbI N 3NEeKTPOHHbIE KHUTU, XPaHATCA ooTorpadun,
My3blka U PUNbMBbI.

TUABbI AUCKOBbLIX HAKoNUTeneu
Xeetkune anckm — HDD (Hard Disk Drive).

TBepaoTenbHble Hakonutenn — SSD (Solid
State Disk)-

[MbpunaHble xectkme guckm — H-HDD
(Hybrid Hard Disk Drive).



(Hard Disk Drive)

XecTKknm guck




XecTkne oNCKH

Ona 3anucu v 4YteHuss UHpopMaumm C MArHUTHbIX AUCKOB
MCNOJIb3YETCA CuYMTbiBalOWaAs rososBka. Ee nepepBumxkeHue B
HY>XHYIKO TOYKY NJACTUHblI  BbINOJIHAETCA C  MOMOLWbIO
YCTPOMCTBA MO3UUMOHUPOBaAHUSA. [N 3anmcum AaHHbIX, Kak
NpaBuiio, WCMNonb3yTca o06e NnOoBEPXHOCTU MArHMUTHOrO
ANCKa, TO eCTb Ha Kaxayl MnJacTUHy MNpuxXoaAuTCca No ABe
cyuTbiBalOWMe ronoBkn. Bce ronoskm cobupatorcsa B OAUH
obwmmm  6510Kk. MUHMATIOPHbIE W JlIerknue, CcUYUTbiBaoLWMe
FONI0OBKM MapsaT B MNOTOKax BO34yxXa, BO3HMKAKWWUX MNpwU
BpalleHMM rJacTuH, He KacadACb WUX MOBEPXHOCTU (BbICOTaA
«MoJieTa» COoCTaBMsgeT HeCcKo/ibko HaHoMeTpoB, 4YTo B 100 pa3
MeHblUe TOJIWMHblI YesloBeyeckoro BoJsioca). Ana wux
«Mocaakn» npeaycMoTpeHbl CcreuynasibHble <«MNapKOBOYHbIE
30HbI», MageHune e UuxX Ha pabouylo MOBEPXHOCTb AUCKA
MOXET MpPUBECTU K NOoBpexXAeHUO peppoMarHUTHOrO €108 W,
KaK cneacreume, K notepe MHdopMauunmn.
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PacnpocTpaHeHO OLWWMOBOYHOE MHEHME O TOM, UYTO BHYTpPU
KOpryca >KecTKoro AWcka - BaKyyM. OTO abCoMoTHO
HEBEPHO, MOCKOJ/IbKY B 3TOM C/lyyae AUCK MNPOCTO HE CMOXET
paboTaTb: He 6yAyT BO3HWMKATb Te BO3AYLUHbIE MOTOKMU,
KOTOpble CMNOCO6HbI MOAHATb CYUUTbIBAKOLLME [OSIOBKMW. Ha
CaMOM Jefie BHYTPU repMO30Hbl — OYMLLEHHbIA CYXON BO3A4YyX
UM  cneuuanbHblM  ra3. Kopnyc Jaucka O06blYHO WMeeT
MeMbpaHy WM  OKOLWIKO, 3aKpbliToe duabTpoM, A1
BbIDABHWMBAHWS BHYTPEHHErO U BHELIHErO AaBIEHUS.

[fTonagaHue 4yacTtuu Nbiin B CTOJ/Ib TOHKYHO MeXaHWUKY MPOCTO
HeaonyCTUMO, WMMEHHO MNO3TOMY BCe MNepeyuncneHHble
KOMMOHEHTbIl XXE&CTKOro AMCKa MOMEeLLalTCad B repMeTUYHbIN
Kopnyc.

Ona ynpasneHna paboTton KOMMNOHEHTOB U B3aMMOAEWUCTBUS
c komnboTepoM HDD ocHawaeTtca O6/10KOM 3/IEKTPOHUKN —
5Ta HebonblWasg nnarta Kpenutcsa K HUXHEW CTOPOHE Kopnyca
ancka. Ha Hen, noMMMO nMpoyero, pacrnoJsiaraeTcs
MUKpPOCXEeMa K3W-MaMAaATU, KOTopad CAyXut 6ydpepoMm u
NO3BOJISET YBENINYNTb CKOPOCTb 06MeHa AaHHbLIMU.



Pa6boTta ¢ AaHHbIMM

Ona XpaHeHus WHPOpMauMM HA TOBEPXHOCTU
MarHUTHbLIX MJACTUH OPMUPYIOTCS  AOPOXKKMU
(Tpekun), KoTopble J[Aendrcsd Ha cektopa. Bce
TpeKu, B 3aBUCUMOCTM OT YyAaJIEeHHOCTU OT
LEeHTpa, CrpynnupoBaHbl B 30HbI, B npeaenax
OAHOW 30Hbl KOJIMYECTBO CEKTOPOB B TpekKe
OAMHAKOBO. PaBHOYyAdaNeHHbIE oT LLeHTpa
NOPOXKN, HaXoAALWMECA HaA pa3HbIX MaArHUTHbIX
anckax (VI Pa3HbiX MX MOBEPXHOCTAX), 06pa3yloT
umnmnuapsl. Kaxablh TpekKk WMeeT HEKOTOopPbIN
3anac pe3epBHbIX CeKTopoB, KOTOpble
3a/1eUCTBYIOTCS. B C/lyyae TMoBpexaeHus yxe
MCMOJIb3YEeMbIX ANA XpaHeHusa uHpopMmauumn., ITOT
daKT nan noBoAa- ANA JIEreHa o0 TOM, 4TOo C
MOMOLLbIO HEKUX MaHUNYAALUN MOXHO yBenMLlMTb
ONOCTYMHYK €MKOCTb >XXEeCTKOro aucka. Ho pgaxe
ecnn HaugeTtca crnocob KMCnosb30oBaTb 3TU
pe3epBHble CEeKTOopbl, AeNnaTb 3TOro He CTOouUT: B
pe3ynbTaTe CHU3NTCA HageXXHocTtb HDD.




TBepOoTenbHbIN OUCK
(Solid State Disk; SSD)
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TeBepaooTtenbHble aucku (Solid State Disk, SSD) -
OTHOCUTENIbHO HOBbIM TUMN Hakonuteneu. [llo 6onbLwoMy
cuerty, «anckamm» SSD Ha3bIBAOT B OCHOBHOM MO Tpagmuun:
4yTobbl MOAYEPKHYTb TOT @aKT, UYTO OHWU HABNAOTCSH
anbTePHATUBON  TPaAUUMOHHBLIM  XECTKUM  AUCKaM WU
BbIMYyCKAlOTCA B KOpnycax Tex e (opM-(paKTopoB..

XOoTa  BHelWwHe TBepaoTeSibHble AUCKUM He  CJZIMWLKOM
otnnyatorca ot HDD, no npuHuuny paboTbl 3TO COBEPLUEHHO
UHble yCcTponcTBa. Y SSD HeT MexaHU4YecKnx 4yacten: BHYTpU
Y HUX BCEro Nullb neyaTtHad rJsiata ¢ pacrnasiHHbIMM Ha HEWU
MUKPOCXEeMaMMU.

Hanbonblee pacnpocTpaHeHune cerogHs nony4vmnu
TBepAoTesibHble HakonuTenun Ha dmnax gasw-namMatm NAND.
B Takmx SSD wucnonb3yetca oauH u3 aByxX TunoB NAND-
yuno.: SLC (Single-Cell) nnn MLC (Multi-Level Cell). Auenkn
namMaTM y ymnos SLC ogHOYpPOBHEBble, B HUX MOXET ObITb
3anncaH Bcero oanH 6ut aaHHbIX. Mukpocxembl MLC cocTodaTt
N3 g4yeek namatn c 6osee BbICOKOM MNOTHOCTbIO 3anucwm,
CMOCOBHbIX XpaHWUTb Mo ABa W 6onee 6uta UHPOpPMaUMUN.
Ounckn MLC nMmetoT 60bllYyH0 €MKOCTb U CTOAT Aewesne SLC-
HakonuTenen. Ho ectb y nocneaHnx nU nNpemMmyllecrtea: OHMU
HageXxHee n bbicTpee.



+ PaboTta ¢ naHHbIMU

+ [ONna XpaHeHUa AaHHbIX B SSD-Hakonutenax
MCMNONb3YKTCA A4Yenku @asw-namatn. Ons
AoCTyna K HMM AOCTAaTOYHO MPOCTO yKasaThb
aapec Hy>XHou sa4yenkn (npaBaa, Ha aene
KOHTpOJ1I1IEp HAakonuTens onepupyertr 6onee
KPYMNHbIMW MaccuBaMun AaHHbIX — 6JioKaMmu,
KOTOpble, B CBOK o4yepedb, COCTOAT U3
CTpaHuL,).

+ YTO6DI YCKOPUTb paboTy SSD-
HaKonuTenem, Npou3BOAUTENN WUCMOJSIb3YIOT
MHOrokaHasnbHbIn (40 10 KaHanoB) peXuMm
paboThbl: KOHTpOEp YCTPOUCTBA
napannenbHo «0bLaeTca» cCpa3y C
HECKO/IbKUMN MUKPOCXEMaMN NaMATH.




-HDD

H

d Hard Disk Drive)

[MOpMOHbIE XEeCTKMe ANUCKN —

(Hybr




+ 'népuaHbie XxecTkue ANCKMU

+ DTN YCTPOWUCTBA MNMpeacTaBndoT cobon HakKonuTenw,
OCHalleHHble, Hapsaay C 00blYHbIM KaW-6ydepoMm,
ewe un HecKoNbkMMM CcoTHAMM (06blMHO 256)
MerabauT dn3aw-namMaTun. Takue ANCKU
OPUEHTUPOBAHbI NpeXxae BCero Ha MCMoJsib30BaHUE
B HOYyTbyKax: CKOpPOCTb paboTbl Y HUX Bbllle, a
SHepronoTpebneHne - HWUXEe, 4YeM Yy MeasSIeHHbIX
HOYTOYy4YHbIX HDD. [locTuraeTcsa 3TO 3a CYEeT TOro,
4yTO Hambonee YacTo WUCMNOJb3yeMble [AaHHbIE
XpPaHATCA HEe Ha MarHUTHbIX TMJ1AacTUHaAxX, a BO
dnaw-namMaTn. OAHaAkKo peanbHbIM  3ME@EKT OT
MCMOJSIb30BaHUSA TrMOpUAHBIX HaKOMNUTENern MOXKHO
nonydinte TONIbKO B Windows Vista, c ee
TEeXHOJIOrMAMun SuperFetch " ReadyBoost,
No3BOSIAOWMMU YCKOpUTb 3arpy3ky OC mn yacTo
MCMOJIb3YEMbIX MPOrpamMM.
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Parallel ATA

[Ona coegnHeHnsa anckos PATA ¢ matepuHCKOW niiaTon UCMosb3yeTCs
LWWMPOKUN  80-KUNbHbIN  WNend. AKKypaTHO CriOXUTb €ero — Luernoe
nckyccteo. MakcmmanbHas gnuHa Takoro Lineuda coctaBnser 46 cwm,
Yyero He BCerga oOKa3blBaeTCcd [OOCTaTodHO AfA  MNOOKIHYeHUd
Hakonutenem B BonbLnx Kopnycax. K ogHoMy Takomy wwnendy MoxeT
ObITb MOOKMNIOYEHO OBa YCTPOWUCTBA, COBMECTHO WCMOSb3YHOWMX ITOT
KaHan Onsa «obweHuna» ¢ KomnbtoTepoMm. MakcumarnbHasi CKOpOCTb
nepenadn AaHHbIX MoxeT gocturate 133 MO/c (npumepHo 1 [6uTt/c),
npu4eM  MApPOMyckHaa  CrnocoDHOCTb  KaHama  genutcsa  Mexay
NOOKITHOYEHHBbIMU YCTPOMCTBaAMU, TakK YTO peanbHas CKOPOCTb OydeT Kak
MWUHUMYM B [jBa pasa HUXe.




Ha cerogHAWHUN OeHb NPUHATO YXXe TPpU Bepcumn
cneundomnkaumm nutepdgenca SATA:

a). SATA 1.x

6). SATA 2.x

B). SATA 3.0.

[Tockonbky nHTepdenc SATA 3.0 genaeTt TOSbKO
nepBble LWarn, UHTepec And Hac, Kak anga nogeu,
cobuparoLmxca NnpuodpecTun XXeCTKUM OUCK YXKe CerogHs,
NpeacTaBnsoT NMLLb ABe NepBble BEPCUMN.
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YXe npu nepBoM B3rnage Ha OUCK C UHTEpdENCOM
SATA cTtaHoBUTCSA OYEBUOHBLIM €ro NpPemmMmyLlecTBo nepen
PATA — MeHbLUMKX pa3Mep pasbema. [na nepenaym gaHHbIX
NCNONb3YeTCA KOMMAKTHbIN 7 - XXWUIbHbIN Kabernb, OnunHa
KOTOPOro K TOMY e MOXeT ObITb yBenmyeHa o 1 M.

[logknyeHne Takoro Oucka He COCTaBUT Tpyda Aaxe
HOBWYKY.
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CoBpeMeHHble ANCKOBbIE
HAKOMUTENN BbIMNYCKAlOTCSa B
OCHOBHOM B  ABYX (OpM-
dakTopax: — £53;5" “ L P
[lepBble npeaHa3HayeHbl AN4
HACTONIbHbIX KOMMbOTEPOB,
BTOpPbIE, Kak npaBuno,
yCTaHaB/IMBAOTCS B HOYTOYKMWU.
OcobeHHO BHUMATE/IbHO HYXHO
noaxoauTb K BblboOpy AMCKa
ana  HoyTtbyka, MNOCKONbKY,
NoMMMo (GopM-paKkTopa, B 3TOM
cnydyae TpebyeTcss yuyuTbiBaATb
ewe W” MOHTaXHYH BbICOTY
ANCKA, KoTopasi Yy pa3HbIX
Moaeneun HeoAMHAKOoBa.
TNnUyHaag MOHTaXHasd BbICOTA
2,5 -AHOMMOBbIX OUNCKOB
cocTaBndeT 9,5 MM, HO
BCTPEYalTCsa U HakKonutenun cC
MOHTa>XHon BbicOoTON 12,5 MM
(kak npasuno, 310 HDD cC
Tpems MarHUTHbIMU
nAnacTUHaMM).




EMKOCTb

SSD emkocTtbto 32, 64 nnm 128 I6: 31K
HakonuTenn 6ecwyMHbl N WUMEKT HU3KOoe
3HepronoTpebrieHne. 1 T[6 aunckoBoro
NPOCTPAHCTBA U3MEHSETCH B 3aBUCUMOCTU OT
eMKOCTU Hakonutenda. Ee MUHUMaNbHYIO
BESINUMHY CEroaHa WUMEIOT XECTKUe AUCKU
emMKoctbto 1 T6 cpean 3,5-A10MMOBBLIX
moaenen (okono 3 py6. 3a 1 16) n 320 nnu
500 I'6 — cpean 2,5-A10MMOBbLIX HaKoOMUTENEN
(6-7 py6.3a 1T16).



Haae>XHOCTb

HanexHocTb paboTbl XXECTKOro .Anucka 3aBUCUT HE
TO/IbKO 'OT TOro, HACKOJ/IbKO KayecTBEHHO OH
N3roToBJ/IEH, HO U OT YCNOBUIA €ro 3Kcnayatauuun.
B nonoMke HakonuTens, Kak npaBuno, 6biBaeM
BWUHOBATbl Mbl CaMW: K MNpuMepy, Bubpauuun u
neperpeB, BO3HMUKAWOLWME WN3-32 HENpaBWUIbHOWM
sKcCnayaTaumm p[ucka, Bpsd M NOCNOCO6CTBYIOT
YBENIMYEHMNIO CPOKA €ro C/yXoObl.

SSD — nyywunm BblbOp AN CUCTEM, NCMNOJSIb3YEMbIX
B «nonesbix» ycnosuax. [lpn nokynke HDD
nyduwe -oTaaBaTb MNpeanoyteHme Moaensim  C
MEHbLUNM KOJIMYECTBOM MarHUTHbIX NnacTtuH. Beab
BMNO/IHE eCTeCTBEHHO, 4YTO YeM MeHblue B
YCTPOMCTBE MeXaHUYeCKMX KOMMOHEHTOB, TeM
HUXe BEPOSATHOCTb BbIX0oAa UX U3 CTPOS.



HYem 6o0onbwinmM  06bEMOM  K3W-MAMATU
obflapaer - Anck, Tem nyduwe. bnarogaps
Handnw — 3Toro  6bICTporo.  6ydepa,
yAAETCHd YBEIMYNTb CKOPOCTb paboTbl C
NAHHbIMU 3a cyeT MCMNOJ1Ib30BaHNS
aJIrOPUTMOB  YMpeXAatoLwero YTeHus u
OTN0XEHHON 3anncun. CoBpeMeHHble ANCKU
6bIBatOT OCHaAlleHbl 8, 16 nnn 32 M6 KaLW-
NaMaATU.
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YpoBeHb lyMa

B nocneaHee BpeMs nosnb30BaTeNn CTanun NpeabsBnsaTb Bce 6onee
XecTkne TpeboBaHMA K YPOBHIO LIyMa CBOUX [OECKTOMNOB U
HOYTOYKOB. Bonbwyo NonynsspHOCTb nNpuobpenn ManowyMHbIe
n 6ecwyMHble TIK. XopownMm noacrnopbeM B CO34aHUNU
noaobHbIX cuctem crtanm SSD: B cuiy CBOen npupoabl 3TU
YyCTPOUCTBA abCconTHO 6ecCLluyMHBbI, a nx HU3Koe
SHepronoTpebneHne M TensoBblaeNieHne No3BOJISIOT 060UTUCH
6e3  OOMONHUTENIbHOMo  OXJ1aXAeHus. Cnepnys o6Len
TeHaeHuun, npoussoagutenn HDD Takxe Bbinyctunm paa
Moaenen C MNOHWUXEHHbIM YPOBHEM WYyMAa WU YMEHbLUEHHbIM
SHepronoTpebneHneM: y KoOMMaHuUM Samsung JIMHEWKA TaKUX
ANCKoB nonyyunna Ha3BaHue EcoGreen F1, y Seagate -
Barracuda LP, y Wester Digital — Caviar Green. B mogensx
3TUX Ccepun pa3paboTunMKM BEPHY/IMCb K UCMNOSIb30BAHUIO
HU3KOW CKOpOCTW BpaweHusa wnuHaena 5400 o6./mMuH. (y
Barracuda LP - -5900 06./MuH.). 2T ancku paboTtaloT
npakKTuvyeckn 6ecwyMHoO 1, B oTindme ot SSD, geweBbl, a uUx
eMKOCTb gocTturaet 2 T6.







Arna TyHHENbHOro MWKPOCKOMa MO3BOMSET C MOMOLLUBLI Ccnabbix
9IEKTPOMAarHUTHbIX UMMYNbCOB NEPEBOANTL UX U3 OQHOr0 COCTOSIHUA B
apyroe, 3anucblBasi MHopmauuo, a euwe bornee crnabble MMNYIbCH
OalT BO3MOXXHOCTb €€ CUMNTbIBATb

CKaHunpyroLwmn
TYHHENbHbIN MMKPOCKON g Comtrol voltages boe pherotube
(CTM, aHm. STM —
scanning tunneling
microscope) — BapuaHT

CKaHWPYIOLLEro  30HA0BOrO e A o LA
MUKPOCKOINa, Current amplifier  and scanring umit

npegHasHa4YeHHbIN Ons ’_ |:|_
N3MepeHus penbeda

NPOBOAALLUMX MOBEPXHOCTEN
C BbICOKUM
NPOCTPAHCTBEHHbLIM
paspeLueHnem

Peroelectre 1w
with ekctrodes

Data peocosning
ard Saplay




Pa3Butune 9NEKTPOHHOWU NPOMbILLIIEHHOCTU
OCYLLECTBMNAETCS TakKUMM ObICTPbIMW = TEMMAMU, 4TO
OykBanbHO-4epe3 OoaWH rofd, cerogHsilHee "4ydo
TEXHUKN" CTAaHOBUTCA MoparibHO yctapeBLlunMm. OgHako
NPUHLUMMbI .~ YCTPOWUCTBA  KOMMbIOTEPA  OCTAKTCH
HEN3MEHHbIMU. 3a nocrnegHne aecaTtb-NATHaaUaTh et
TEXHONMOMTMN  OYEeHb  CWUJIbHO  MPOABWUHYIUCbL B
N300peTeHnn  pa3HooOpasHbiX  npubopoB.  Tak,
Hanpumep, komnaHua "Pioneer” Bbinyctuna 16-
CINOWHBLIN  OUCK,. eMKOCTb KoToporo coctaBnaetr 400
rmrabant. EQUHCTBEHHBIN NX MUHYC HaA OAaHHbIA MOMEHT
- C 93TUX [OWUCKOB MOXHO TOJSIbKO CYUTbIBaATb
MHdopmMaLuuo, OUCKOB Xe Ans 3anucu B JOoMallHUX
yCrnoBuaX nMnoka euwe HeT. HepocrtatkoB Yy [AaHHbIX
HOCUTenen nNpakTU4ecku HeT, eQUHCTBEHHbIN MUHYC -
NoKa UX NogaepXMBaeT He TaK YXX MHOro YCTPOWCTB
YTEHUA-3arnncu.






