bl IIAMATHU IEePCOHAb
KOMIIBIO







B nHpopmManmoHHOM 001IeCTBE IJIaBHBIM PECYPCOM ABJISI€TCA
nHPOpPMAL VA, YMEeHHO Ha OCHOBE BilaJieHUst ”HPOopManuei o
CaMBbIX PA3/IMIHBIX MPOIECCAX U IBIeHUAX MOYXXHO 3P PEKTUBHO U
ONTUMAJILHO CTPOUTH JIIOOYIO IesiTeIbHOCTh. borbias 4acTh
Hace/leHWsi B MTHPOPMaIlMOHHOM O01IecTBe 3aHATa B chepe
00paboTKu MHPOPMALTUH VWJTU UCTTOTb3yeT HHPOPMAMOHHbIE U
KOMMYHUKAIIMOHHbIE€ TEXHOJIOTUH B CBO€I MOBCeTHEBHOM
MMPON3BOICTBEHHOM e Te/TbHOCTH.



J17151 >)KM3HU U JeATeTbHOCTH B ”HPOPMAITMOHHOM
o0IIecTBe He0OXO0AUMO 00/1aAaTh MHPOPMaAITMOHHOM
KYJIBTYPOH, T.€. SHAHHUAMHA M YMEHHUAMH B 00/IaCTH
MHQPOPMAIMOHHBIX TEXHOJIOT U, a TAK)Ke OBITh
3HAKOMBIM C IOPUINYE€CKUMHU ¥ STUY€CKUMH HOPMaMH B
aTou cepe.



HNuapopmarimoHHBIN TOAXO/
K MCC/IeJOBAHUIO MUPA
peanm3yeTcsi B paMKax
WHPOPMATUKH,
KOMILJIEKCHO HayKH 00
nHPOpMaLH U
MHPOPMaITMOHHBIX
MmpoIieccax, anmapaTHbIX U
MPOTPAMMHBIX CPeACTBaxX
nHpOpMaTHU3aIuu,
MHPOPMAITMOHHBIX 1
KOMMYHUKAIMOHHBIX
TEXHOJIOTHSAX, a TAKIKe
COITMATHbHBIX ACTTEKTAaX
mpoIiiecca
nHPOpMaTU3aLNN.







KoMmakTHasi MUKPO3/IeKTPOHHAA “TIaMATh IIUPOKO MPUMEHSAETCS B
COBpPE€MEeHHOU anmnaparype caMoro pa3JIMYHOro Had3HauyeHus. Ho
TeM He MeHee Pa3roBOp O KIacCuPUKALNU MAMATH, €€ BUAAX
cjlefyeT Ha4aTh C onpeaeieHUus MeCTa U POJid, OTBEJEHHOW NAaMATH
B DBM. IlaMATH AB/IsA€TCA OAHOM U3 CAMbBIX ITTABHBIX
PyHKITMOHA/IBHBIX YaCTell MAIIWHBI, TPeJHA3HAYEeHHOM AJIs
3aIACH, XPaHEeHUsI U BbIJJaYU KOMaHJ 1 00pabaThIBaeMbIX JaHHBIX.
Caepyer cKa3aThb, YTO KOMAaHAbI M JaHHBIE OCTYynawT B JBM uepes
YCTPOMCTBO BBO/Ia, Ha BBIXOAE KOTOPOTO OHHU MOIY4aroT popmy
KOJOBBIX KOMOMHAIU 1 ¥ 0. OCHOBHAsi MaMATH KaK MPaBUJIO

COCTOUT M3 3alIOMHHAIOIINX YCTPOMCTB ABYX BUAOB OIME€PAaTUBHOIO
(O3Y) u nocrossauoro (I13Y).



[laMmaTh - cpefa nin PyHKIOHAIbHASA
gactb JBM, npegHasHaYeHHAs A1
IpHeMa, XpaHeHUs U N30 paTelIbHOM
BbIJQY¥ JaHHBIX.



Pazau4varoT onepaTuBHYIO (I/TaBHYIO,
OCHOBHYIO, BHYyTPEHHIOIO),



Perucrposyro
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3anmoMuHaIee YCTPOUCTBO, 3Y -
TeXHU4YeCKOU CPeCTBO, peain3yrollee
dyakiyu namsatu JBM.



1 SRAM-Cell /
0.128 pmz

pesit,

SlyenKa MaMATH - MUHUMAJIbHAA
aapecyeMasi 00/1acTh MIaMATH (B TOM

Yy cjie 3alIOMUHAILEero YCTpOUCTBa U
permcrpa).



O3Y npesHasHaAveHO /151 XpaHEHUS TTepeMeHHON MHPOPMaIHH;
OHO JOITyCKaeT U3MeHEeHHEe CBOETO COAePXXUMOTO B XOe
BBITIOJTHEHUS BEIYUCTUTETBHOTO TIpotiecca. Takum o6pa3om,
npoiteccop 6epét n3 O3Y Kog KoMaHabI U, TTOc/Ie 00pabOTKH
KaKUX-THOO0 AAHHBIX, pe3y/bTaT 00paTHo nmometraetcss B O3Y.
[Tpruem Bo3mMOXxHO pa3melieHre B O3Y HOBBIX JAHHBIX Ha
MeCTe MPeXHUX, KOTOPbIe IMPU 3TOM ITepPeCcTaloT CYlLeCTBOBATb.
B stuelikax mponcXoaUT CTUpPAHUeE CTapoi MHPOPMaLIUK U
3alUCh TyAa HOBoU. M3 sToro BuaHo, uto O3Y siBnsieTcss o4eHb
TMOKOM CTPYKTYpOH U 006/1a/1aeT BO3MOXXHOCTHIO
Iepe3anuchiBaTh MHPOPMAIIUIO B CBOU STYEHKHU
HeOorpaHUYeHHOe KOJTMYeCTBO Pa3 MO XOAY BbIMOTHEeHUS
nporpaMmmsel. [Tlostomy O3Y urpaert 3Ha4MTEeTbHYIO POJIb B X0
dopMUPOBaHMSI BUPTYA/TbHBIX aPECOB.



[13Y comepyxut Tako# BUA HHPOpPMAIUH,
KOTOpasi He J0/DKHA U3MEHSIThCS B XO/Ie
BBITIO/THEHU ST ITPOIIECCOPOM ITPOTPAMMBL.
Takyto nHpopMaIIo COCTABISIOT
CTAHIAPTHbBIE TTOAITPOTPAMMBbI, TAOTUIHBIE
TaHHBIE, KOl PU3NUECKUX KOHCTAHT U
TTOCTOSTHHBIX KO3 PUIMEeHTOB. JTa
nHpOopmaIus 3aHocutcs B [13Y
IIpeZiBapUTEe/IbHO, U OJIOKUPYETCs MyTeM
MepeXXUTAaHMS JTIeTKOTIaBKUX
MEeTa/IJTHYeCKUX ITepeMbIYeK B CTPYKTYpe
[13Y. B xozme paboTsI poiieccopa 3Ta
MHPOPMAITHSI MOXKET TOJTBKO CIYUTHIBATHCS.
Takum o6pazom [13Y paboraeT To/MBKO B
PeXXUMaX XpaHEHHUST U CYUTHIBAHHUSI.
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- mamATsh (3Y) ¢ 3anuceo-caureiBanueM (read/write
Memory) — THUII IaMATH, Jalolleii BO3MOXXHOCTh
IMOJIb30BaTeII0 IOMUMO CYUTHIBAaHUSA JaHHBIX
IMPOM3BOAUTH NX MCXOTHYIO 3alIMCh, CTHUPAaHHeE Y/ WIN
oonoBnenue. K aTomy Buay MOryT OBITh OTHECEHBI
ollepaTHUBHAasA MaMATh, a Takke [1I13Y;



- IOCTOSTHHAs TTaMsATh, moctostHHoe 3Y, [13Y (Read Only Memory,
ROM) - Tuna mamsatu (3Y), mpegHasHaYeHHBIN /IS XpaHEHUS U
CYMUTHIBAHMS JAHHBIX, KOTOPbIe HUKOI/IA HEe U3MEHSIOTCS. 3aIHCh
AaHHbIX Ha [13Y nmpousBoguTCS B mpolecce ero U3roTOBIEeHMS,
IIO3TOMY ITO/Ib30BaTe/IeM U3MeHAThCsl He MoykeT. Hamboree
pacnpocTpaHeHsbl [13Y, BeiTioTHEHHBIE HA UHTErPabHbIX
mukpocxemax (BMC, CbMC) u onrudecknx (KOMITAKT-) JUCKAX;

- MporpaMMMpyeMasi TIOCTOSTHHAS MaMsITh, MPOrpaMMHUpyeMoe
[13Y, TIT13Y (PROM, Programmable Read-Only Memory) -
MOCTOSTHHAS MaMsATh Wiau [13Y, B KOTOpBhIX BO3MOXKHA 3aIIUCh UJIN
CMeHa IaHHBIX ITyTeM BO3/IeHCTBHS HA HOCUTETb MHPOPMALIUU
9/IEKTPUYECKMMH, MaTHUTHBIMU 1/WJTA 3/IEKTPOMArHUTHHIMHU (B
TOM YHCJie YIbTPadrOTeTOBBIMHU HJTU APYTUMH) TIOJISIMU TIOT
yIIpaB/IeHWeM CrieuaabHOU nporpamMmmel. Paznnyaror [1I13Y ¢
OZHOKpaTHOM 3anuckio u crupaemele [1113Y (EPROM, Erasable
PROM), B ToM 4HcII€:



Buabl mamsaTu, pasandyaemble MO
MPU3HAKY 3aBUCUMOCTU COXPaHEeHMUSI
3aMMCHU ITPU CHATHUMU /1€ KTPONUTAHUS
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- pHepro3aBucuMasn (He paspyiinaemas) mamaThb (3Y)
(non-volatile storage) - mamsare vau 3Y, 3anucu B

KOTOPBIX He CTUPAIOTCA (He paspylIaloTcs) NPHA CHATAN
3JIEKTPONUTAHUSA;



- AMHaAMuUYecKasa mnaMATh (dynamic storage) - pa3HOBUAHOCTH
SHEepPro3aBUCUMOM MOJTYIIPOBOJHUKOBOM IIAMATH, B KOTOPOM
XpaHuMas nHPopMaIus C TeYeHHeM BpeMeHH pa3pyllaeTcs,
IMO3TOMY /IJIs COXPAaHEHHA 3aMKcei, He00X0ANMO IMMPOU3BOJAUTH UX
NMepuoguiecKoe BOCCTAaHOB/IeHH e (pereHepalmio), KOTOpoe
BBITIOTHAETCA O/, YIIPaB/I€eHHeM CliellHa/TbHbIX BHEITHUX CXeMHBIX
3J1€MEHTOB.






- aKycTUYeCcKast maMATh (acoustic storage) - BUJ
nmamvaTu (3Y), ncrnonp3ylonuii B KauyecTBe Cpebl
JIJIsI 3QIIMICH M XPaHEHHUA TaHHBIX 3aMKHYThHIE

dKYCTUYYCCKHUE IMHNH 3dd€PIKKU,



- ronorpadpuaeckas namarth (holographic storage) -
BuA mamaTu (3Y), HCOMB3yIOMii B Ka4eCTBe CPeAbl
AJIsI 3ATIMICA I XpaHeHU A rpadpudeCcKoil 00 beMHOM
(mpocTpaHcTBeHHOI1) MH(POPMAIIUH IOJTOTPAMM;



- EMKOCTHad MaMsTh (Capacitor storage) — BU],
namsatu (3Y), VICIIOJIb3YIOLIUU B KaUyeCTBe
cpeabl AJisl 3allMCHU U XpaHeHUW S JaHHBIX
KOHZIE€HCATOPHI;

- KpHOTeHHas mamsTh (cryogenic storage) —
By mamsaTu (3Y), NCIIO/Ib3YIOIIHNI B KAa4eCTBe
CpeJbl IS 3aIUCH U XPaHEHUS TaHHBIX
MaTepHabl, 00IagaroNIHe
CBEPXITPOBOANMOCTHIO;

- 1a3epHas namsaTh (laser storage) — Buz
namstu (3Y), B KOTOPOM 3aIuch U
CYMTHIBAHME JAHHBIX TPOMU3BOISATCS IyIOM
/asepa;

- MarHUTHas MaMsTh (magnetic storage) — BUJ,
naMaTH (3Y), MCITOMB3yIOLIMii B Ka4eCTBe
CpezbI [/ist 3aIMCU Y XpaHEeHH S JAaHHbIX
MarHUTHBINA MaTepuan. Hanbosee mmpoko
HCITO/TB3YIOIIMMHUCS YCTPOHCTBAMU
peanusalii MarHUTHOM ITaMATH B
coBpeMeHHbIX DBM ABASIOTCS HAKOMUTE/TN HA
MarHuTHBIX 1eHTax (HMJI), MarHuTHBIX

(xecTrkmx u rubkux) auckax (HXXKM/ u
HI'M/);




- MATHUTOONITHUYECKAA ITAaMATH (magneto—optic storage)
— BUJ, [IaMSTH, UCITOJIb3YIOLIUNU MAarHUTHBIV MaTepUaJl,
3aIlMCh JAaHHBIX Ha KOTOPbhI€ BO3MOYXHA TOJIBKO IIPpH
Harpese 10 remneparypsl Kiopu, ocyumecrsiasieMom B
TOYKeE 3allCH JIYYOM JIa3epa;



o

MoOJIeKy/IApHasa namaTth (molecular storage) - Bujg mamsaTu,
VICIIO/Ib3YIOLe TEXHOJIOIUI0 «aTOMHOM TYHHEe/IbHOU
MUKPOCKOIIUH», B COOTBETCTBUHU C KOTOPOU 3alMCh U CYUTHIBAHUE
AAHHBIX IPOU3BOAUTCS Ha MOJEKY/IAPHOM YpoBHe. Hocurtensamu
MHPOPMAILIUU ABASIOTCSA CHIeIfuaIbHbIe BUABI IUTeHOK. [0/10BKwH,
CYMTBIBAIOIME lAHHbIE, CKAHUPYIOT MOBEPXHOCTH IUIeHOK. X
qyBCTBUTETbHOCTDH MO3BOJIsSIeT ONpeAesiTh HaAuuue i
OTCYTCTBHIE B MOJIEKY/IaX OTJeNbHbIX aTOMOB, Ha Ye€M U OCHOBaH
HNPUHIMIL3aNIUCH/CYUThIBAHUA JaHHbIX;



- IIOJIYIIPOBOHUKOBAsA MaMATh (semiconductor
storage) - Bug mamaTu (3Y), HCoIb3yOInii B
Ka4ecTBe CPEeCTB 3aliCH U XPaHeHUs JaHHBIX
MUKPO3JIEeKTPOHHbIE HHTEerPajlbHbIe CX€MBbl.



Crmacmn0o0 3a BHuManue!



