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He MPEeKpaTsAT CBOE CyIIECTBOBAaHME CaMHU MaTepUallbl,
W3 KOTOPBIX OH HM3TOTOBIICH. DTO MO3BOJISIET HAICATHCS,
YTO Hallle CBEPXKOMITAKTHOE M CBepxObicTpoe RRAM
yCTpOHCTBO OyneT BblpalaThlBaTh CBOH pecypc OuYeHb
M 04YeHb noJro [3].

MHOKECTBOM 3HAYE€HUM OT HyJs 10 €JUHUIIBI IO3BOJIUT
BBIPBATHCS 32 TPAHMIIBI JJBOMYHOM JTOTHKH. MamvHa cTa-
HET apXUTEKTYPHO OJHOPOAHBIM YCTPOMCTBOM, HE HYX-
JAIOMUMCSL B BBIIENICHHBIX IPOLIECCOpax, BHIECOUMIAX
WIN JKECTKUX JIUICKaX, U B KOTOPOH OyayT OJHOBpEMEH-
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Ipunyun oeticmeus mempucmopa

KOHCTpYKTHBHO MEMPHCTOPBI COCTOSIT W3 TOHKOH
IUIEHKM U3 JIBYX BBIIIEONHCAHHBIX CIOEB, KOTOpas pac-
TOJIOXKEHAa MEXIy JIBYMs IIIAaTHHOBBIMH 3JIEKTPOAMH,
YTO, OYEBHIHO, 3HAYNUTEIHHO IPOIIE CTPYKTYPHI KJIaCCH-
yeckoit Flash-namsitu. IlpuBeném cpaBHenue 3G dexTrs-
HOCTH ST9eHKU namMaTH TpagunuonHoi Flash-rexxnomornu
u namata RRAM. HccnemoBaHue OBLIO TPOBEACHO
B HIOJi€ NPOLUIOro roma Ha ocHoBe sueiikn RRAM,
MIPOM3BENIEHHON  Hay4HO-00pa30BaTENbHBIM — I[EHTPOM
«HanotexHonorun» u LleHTpoM KOpPIIOpAaTUBHOIO IMpea-
npuauMarensctBa MOTU. 1o nomyd4eHHbIM JaHHBIM
KOJIMYECTBO LUKIJIOB IHepe3anucu sueiiku RRAM Ha nBa
MOpSIKa MPEBBICUIIO AaHHBIA mapameTp stueiiku Flash-
nmamsta (107 mpotue 105), B To BpeMs Kak BpeMs mepe-
3aIlUCH, HANIPOTUB, OKA3aJOCh Ha JBa IOPs/IKA MCHbIIE
(0.1 muxpocexynasl mpotus 10 Mukpocekynn). [1pu atom
3aTparhl SHEPTUH YMEHBIIIINCH B OT COTHH JIO THICSIU
pas [4].

CremyeT OTMETHTB, YTO Ha CETOTHAIIHUN IeHb pa3pa-
0oTkamu B 3TOI 00NacTH 3aHUMaeTcs He Toibko Hewlett-
Packard. K npumepy, B aMepHKaHCKOM YHHBEpCHTETE
Paiica Takme e I€MEHTHI MAMATH CO3MAIOT HA OCHOBE
He JMOKCH/A THTaHa, a Ooyiee NenéBOro OKCHAA KpeM-
HUSI, KOTOPBIH MOXKHO TIOJYYUTh U3 OOBIYHOTO TIECKa, a B
aMepUKaHCKOM HammoHanbHOM WHCTHTYTE CTaHIapTOB
U TEXHOJIOTMHU ObLTa pa3paboTaHa TEXHOJIOTHS HM3TOTOB-
JIeHHUs THOKKX 3JIEMEHTOB MAMATH, B KOTOPOH B KaueCTBE
TIOJUTOXKKH HCIIONB3yeTCsl MOJMMMEpHbBIH Marepuan. Pas-
pabotkoit MmempuctopoB B Poccun 3anmmatorcs MOTU
u TroMeHCKUiA ToOCyIapCTBEHHBIH YHUBEPCHUTET [5].

M3ydeHHble CBOHCTBA MEMPHUCTOPOB IO3BOJISIOT
TOBOPHUTH O BO3MOXKHOCTH CO3/IaHHSI HA UX OCHOBE KOM-
MIBIOTEPOB MPUHIUINAIBHO HOBOH apXUTEKTYphI, 3HAYH-
TEJIbHO IPEBBINIAIONINX 10 IMPOU3BOAUTEIBHOCTU IOy~
MIPOBOAHMKOBEIE. COBpPEMEHHBIE KOMITBIOTEPEI, KOTOPEIMHU
BCE MBI IPUBBIKIIN TIOJIb30BATHCS, TOCTPOEHBI Ha OCHOBE
apxutekTypsl ¢GoH Heiimana, mompasymeBaromieil pas-
JieTIeHIe YCTPOUCTB XpaHEHHMS JaHHBIX OT YCTPOMCTB MX
00paboTKM — BBIYHCIUTENBHBIX Moaynaeld. KoManasl pu
9TOM BBINOJHSIOTCS TTOCIEAO0BATENBHO, IPYT 32 JPYTOM.
Kommerorep Ha 6a3e MeMpHCTOPOB CIIOCOOEH MOJIEIH-
poBaTh PabOTy YEIOBEYECKOI0 MO3ra, HE MMEIOILEro
€IMHOTO IeHTpa cbopa u 00paboTku HH(POPMAINH, BEb
Ka)KIIbIi ero OJIOK U TIOJIy4aeT, U XpaHUT, U oOpabarsiBaeT
unpopmanuio. Takum sxe 00pa3oM U paboTa MEMPHCTOP-
HOTO KOMITbIOTepa OyfeT OCHOBaHA Ha IapajuIenbHoil pa-
60Te MHOXKECTBA MOJIyJIeH, a BOSMOXKHOCTB ONEPHPOBATH

HO XPaHHUTHCS M 00pabaThIBaTECS BCE JAaHHEIE. MO CPaB-
HEHHWIO C COBPEMEHHOH TEXHHKOH, SHepromnorpedneHue
MEMpPHCTOPHBIX MAIIMH OyleT HUYTOKHBIM, a BBIYHCIIH-
TeJIbHAs! MOIIb IIPOCTO TUTaHTCKOM.

I'maBHBIM TIPENMATCTBHEM Ha IYTH KOMMEPYECKOTO
pacnpocTpaHeHHsT MEMPHCTOPHBIX TEXHOJIOTHI MOXXHO
Ha3BaTh TOT (DAKT, YTO Ha JAHHBIH MOMEHT OHHM ILJIOXO
ONTHMHU3HPOBAHBI AJISI MACCOBOTO TPOHM3BOJCTBA B CBA3HU
C MICHOJIB30BAaHUEM JIOPOTOCTOSIIINX U PEIKIX METAJIIOB.
Ho paboTbl B HampaBIeHUM MPEOAOJCHHS ITOH Ipo-
OeMBI yxKe BeIyTcs, U BeLylne KaMIIaHWH TUIAHUPYIOT
3aIlyCK yCTPOWCTB Ha OCHOBE MEMPHCTOPOB yXke B OJH-
xaifme rogel. OznHa Tonbko komnanus Hewlett-Packard
HHBECTHpOBana 75% IPOIEHTOB PECYpcOB B CBOM pPas-
pabotku B obnactu mamsiti RRAM, HelipucTopoB U KoM-
MIBIOTEPOB HOBOTO MOKOJICHHSI HA OCHOBE MEMPHCTOPHOI
apXHUTEKTYpHl. Ha CETOAHSIIHHUI IeHb, KOTJa BHUMAaHHE
0OIIIECTBEHHOCTH TIPUKOBAHO K TAKUM MOMYJSPHBIM 00-
JacTSIM KaK CO3/aHWEe KBAaHTOBBIX KOMITBIOTEPOB WM
COKpaIlleHHe TeXIpolecca ITOIYIPOBOIHUKOBBIX, BO3-
MOJKHO, C OTKPBITHEM 4YeTBEPTOro 0a30BOTO 3JIEMEHTA
JMEKTPOTEXHUKH OymyIee y>Ke HaCTyIHIIO.
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SHEPrHI0 OTOHS. Ha Ka)KIOM dTalle HCTOPHYECKOTO pas-
BUTHS YCIIO)KHEHUE XO3SIHCTBEHHOH AESATENLHOCTH H XKe-
JaHWe MOBBICUTh YPOBEHb JXH3HU HEH30E€KHO IIPHUBO-
o k HexBatke sHepruu[1]. IIpencraButh cebe xHU3HBb
0e3 MEeKTPUIECKOI FHEPTUH Y)Ke HEBO3MOXKHO. DIIEKTPO-
SHEpreTHKa BTOPIVIACH BO BCE C(ephl NeITeIbHOCTH de-
JIOBEKa: MIPOMBIIIIEHHOCTh U CETbCKOE XO3AHCTBO, HAyKy
1 KocMoc, Ham ObIT. CTONb MIMPOKOE pacHpoCTpaHeHHE
oOBsicHsIeTCsl ee Crelu(UYECKUMH CBOMCTBAMH: BO3-
MOKHOCTBIO IIPEBPANIaThCsl MPAKTUUECKH BO BCE APYTrHe
BU/BI SHEPTHH (TEIUIOBYIO, MEXaHHYECKYIO, 3BYKOBYIO,
CBETOBYIO H T.II.); CIIOCOOHOCTBIO OTHOCHTEIBHO IPOCTO
TepeaBaThCsl Ha 3HAYUTEIBHBIC PACCTOSHUS B OOJBIIIX
KOJIMYECTBAX; OTPOMHBIMH CKOPOCTSIMH IIPOTEKaHHUS
3JIEKTPOMArHUTHBIX MPOLIECCe CIIOCOOHOCTHIO K Apodie-
HUIO 3HEPTUH M 00pa30BaHUIO ee MapaMeTp (M3MeHEHHe
HarnpspKeHus, yactotsl). [Ipobnema sHepruu u sHeprope-
CYpCOB OBLTa M OCTAETCS OJHOM U3 BaKHEHIINX [100aTb-
HBIX IpO0OJeM, B PEIIeHUH KOTOPOil 3aHHTEepeCOBaHbI BCE
HapoJibl, Bce CTpaHbl MHUpa. Bompoc 3koHOMUH 3HEpro-
PECypCOB CErofHs CTOHT OCOOEHHO OCTPO M 3aTparuBa-
eT Kaxaoro u3 Hac. Hamo mpsiMo ckasarb, 4TO JenieBas
SHEprus 3aKaH4uBaeTcs. ECIM XOTHM MeHbIle IUIaTHUTh,
HaJI0 SKOHOMHTH. DTO JOJDKHO CTaTh 3a00TOI Kaxmo-
ro[2]. K coxanenuto, 00JIbIINHCTBO SHEPTUH, HOTpeOIIsie-
MO 4eI0BEKOM, PEBPAIIaeTCs B OECIONE3HOE TEILIO U3-
3a HU3KOH 3()(EKTHBHOCTH HCIOJIB30BAHUS MMEIOITHXCS
SHEPreTHYEeCKUX PECYPCOB.
OcHOBHBIE HATIPABJIEHHUS H CIIOCOObI
JHeprocoepe;eHus

OKOHOMUSI 3NIEKTPUYECKOM SHEPrHu: 3aMeHa JIaMIl
HaKaJMBaHUS Ha dYHeprocOeperaromue (JIOMHHECIIEHT-
Hble, KOMIIaKTHBIC JIIOMHHECIICHTHBIE, CBETOXUOIHEIE),
HCTIONb30BaHHUE YHEProcOeperaomux yCTPOHCTB.

OKOHOMUSI TeIlIa: CHIKEHHE TEeIUIONOTepPh, HCIIOb-
30BaHHE TEILIOCOEPEraloIiX MaTepHaIoB IIPH CTPOU-
TEIBCTBE ¥ MOACPHU3ALNH 3aHHUH, yCTaHOBKA TerutocOe-
pEraloIiX OKOHHBIX KOHCTPYKIUI U IBepeil.

DOKOHOMHS BOIBI: YCTAaHOBKA MPHOOPOB y4yéTa MmoTpe-
OJIeHNSI BOJIBI, MCIIOJIb30BAaHUE BOABI TOJIBKO KOTJIa 9TO JIeH-
CTBHUTEJIEHO HEOOXOIMMO, YCTAaHOBKA CIIMBHBIX YHUTA3HBIX
0auKOB, MMEIONIMX BBIOOP MHTEHCHUBHOCTH CJIMBA BOJHI,
YCTaHOBKA aBTOMaTHUYECKUX PETYIISITOPOB Pacxoza BOMIEL

IIpaButensctBo PecnyOnuku Kaszaxcran mnpusio
IIporpaMMy II0 SHEpProcOepeKeHUI0 KOTOPBIi OyneT pea-
JIM30BBIBATHCS 1O JIEBSATH OCHOBHBIM HalpaBiIeHHsIM:[3]

* DHeproapdeKTuBHAsT MPOMBILLICHHOCTh — pPeali-
3anus KOMIUIEKCa Mep IO 00s3aTeIbHOMY MOBBIIICHUIO
9Hepro3(p(HEeKTHBHOCTH HPOMBIIUICHHBIX HPEANPUITHI
Ha 30 %;

* IHHOBallMOHHAsT JHEPreTHKa — peayn3anist KOM-
TIeKca Mep 110 CHHXKEHHUIO YAETbHBIX PACXOI0B Ha BbIpa-
0OTKy JIeKTPOIHEPIHY;

* DueproaddexrnBroe XKKX — peanmzanms mac-
mTa0HBIX KOMIUIEKCHBIX NTPOTPaMM MOBBIIIEHUS SHEPTO-
a¢pdpexruBHOCTH B JKKX 1 30 %-HOTO CHWKEHHS YICIb-
HOT'0 3HepronoTpedieHus Ha 1mM2;

* DHeprodPpPeKTUBHOE CTPOUTEIHCTBO — IIEPECMOTP
1 Y)KECTOUCHHE BCEX CTPOUTENBHBIX HOPM U IIPaBHII

u obecriedeHre 9HEpProd(HeKTUBHOIO  CTPOUTENIBCTBA
¢ 2015 roga;
* DHeprodPeKTUBBIHI TpPaHCHOPT — OOHOBJICHHE

mapka BO3AYIIHBIX CYyIOB U JKEJIEC3HONOPOXKHBIX JIOKO-
MOTHBOB, CTUMYJIHPOBAHHE HACEJICHUS K ITOKYIKE DKO-
HOMUYHBIX aBTOMOOWIJICH CO CHM)KCHHEM HOTPEOICHUS
torutuBa Ha 30 %);

* DHeproapeKTHBHBIA OIOKETHBIH CEKTOp — pea-
JM3aLus KOMIUICKCHBIX NPOrPaMM IOBBIIIEHHS SHEPro-
3¢ PEKTUBHOCTH OFOMKETHBIX YUPEKICHHHA CO CHIKCHU-
€M IOTpeOIIeHNs YHEPTOPECyPCOB OIOKETHBIM CEKTOPOM
10 25 % x 2020 rony;

* DHeprodaGPeKTUBHOE  OCBEICHHE—  MO3TAIHbIN
Mepexosi Ha CBETOAMOABI, MOACPHHU3ALUS YIAYHOTO OC-
BELCHHs B TOpoJlax M HacelleHHbIX IyHKTax, 60 %-Hoe
COKpAILEHHUE IEKTPONOTPEOICHNS CEKTOPOM OCBEILCHHS
B IIEJIOM II0 CTPaHe;

* DHeproapdekTUBHOE OOIIECTBO — OOLICCTBEHHBIM
MOHUTOPUHT pealu3allii MPOrpaMM 3HeprocOepexeHus
MECTHBIX HCIIOJHUTEIBHBIX OPTraHoB, MpOMaraHa SHep-
rocOepeXeHus1 U MOATrOTOBKA KaJpOB B JaHHOU 00J1acTy;

* DKOHOMHAas OruIaTa— (OPMHUpPOBAaHUE OEpPEKITUBON
MOJICTH TOTPEOICHUS YHEPTOPECYPCOB Y HACEIICHUSL.

CriocoObl 5KOHOMHUH JIEKTPOIHEPTUN KOTOPBINA Kax-
IIBIA YeNOBEK JAOJDKEH MPUMEHSTH B OBITY.

Ecnu BBl HONTB3yeTECh MEKTPOYAMHUKOM, TO COBCEM
He 00513aTeNbHO Mepe]l KUMTISHHEM 3aJI1BaTh €ro 10 Kpa-
eB. Haneiite cTonpko, CKoIbKO HYXHO BaM ceivac. [lo-
MOYa/Ibl BCE PABHO TOCTABST €ro Pa3orpeBaThCsi CHOBA.
U cHOBa BBI OTYyYUTE TOMONHUTEIBHBIA PACXO ANEKTPO-
sHepruy. MOIIHOCTh YaliHWKa OOBIMHO cocTapisieT 1.5-
2 kBT. OT0 CcymiecTBeHHbIH BKIa B MECSUYHOE JIEKTPOIIO-
Tpebnenue. Ecin BBl MONIB3yeTeCh SIEKTPOILTHTOM, TO BaM
ClIe/lyeT 3HaTh, YTO MPHU BBIOOPE MOCYIbI, KOTOpasi HE CO-
OTBETCTBYET pa3MepaM IUUTHL, TepsieTcst 5-10 mpoueHToB
SHEPIHH, MOCY/a C ICKPUBIICHHBIM THOM «BOpyeT» 110 40-
60 mporieHToB. Tak, AHO MOCY/BI AOKHO OBITH POBHBIM
U C pa3MepoM, COOTBETCTBYIOIINM AUAMETPY KOH(OPKH.
[TomuuTE, YTO OBICTPOE UCHIAPCHUE BOJABI NPU KUIICHUH
yBEIMYMBAeT BpeMs NpurorosneHus numy Ha 30 mpo-
neHToB. [locne 3aKunaHus KUIKOCTH HY>KHO YMCHBIIUTD
MOIIIHOCTb, IT0IaBacMyo Ha KoH(popKy.ITpu 3ameHe 00bI4-
HBIX JIaMII Ha SHEprocOeperaronye eCTb OOMH MUHYC, OHH
OBICTPO TEPETOPAIOT M3-32 IOCTOSIHHOTO BKIIFOYCHHS U BbI-
KJIFOUEHUS, II09TOMY MX HAJl0 CTaBUTh B MOAbE3AAX 1€ OH
OyZeT MOCTOSHHO TOPETh W BBIKIIOYAThCA TOJBKO TOTZA
KOI/Ia B HEM HeT HeoOxoaumocTH. Taroke cleayer OTKITO-
YaTh BCE JIEKTPONPUOOPBI OT CETH KOI/[a BbI UX HE MOJIb3Y-
ere. [IpuMeHSIs 5TH COBETHI BBl COXPAHUTE CBOU JICHBTH HO
1 3G PEKTHBHO UCTIONB3YETE SHEPTHIO A TaK JKE COXPAHUTE
MIPUPOAY U OKPY>KAIOLIMI BaC MUP.
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WurepHer B HacToslIee BpeMs CTall HEOThEMIIEMON
YacThIO KHM3HU oOIiecTBa. B yclnoBHsX pPHIHOUHOM KO-
HOMHKH, KOIJ]a BO3pAacTaeT KOHKypeHTHas 6opbba dupm
3a JIOJI0 B CBOGH OTPACI, CTAHOBUTCS aKTyaJbHBIM BO-
MPOC, KaK MOBBICUTH 3P PEKTUBHOCTh OPraHU3alNH, I10-
9TOMY KOPIOpPAaTUBHBIA CAalT — CEroimHs HeoThbeMieMast
4acCTb IPaKTUYCCKU ](a)KI[Oﬁ OopraHusanu, OH SBJIACTCA
coCTaBIsAONIed (UPMEHHOTO CTHIISL, OTpakaeT 0COOEH-
HOCTH ¥ HallPaBJICHUS ACSTEIFHOCTH YUPEKACHHS.

Pacumipenue cdepbl BIUSHUS HHPOPMALMOHHBIX
TEXHOJIOTHH, COBEPIICHCTBOBAHUE CPEACTB CO3IAaHHs
Web-caiiToB, OCTOSIHHAsI CMEHA 3allPOCOB I10JIb30BaTe-
JIeit ceTH TpeOyroT OBICTPOI peakIy OT Pa3padOTUYHKOB.
[TosToMy BO3HMKIIA HEOOXOIMMOCTH PAa3pabOTKH YHHBEP-
CaJIbHBIX, d(Q(PEKTUBHBIX MPUHIMIIOB COBEPIICHCTBOBA-
HHSI CAaliTOB, 00J1a1aF0IIETr0 THOKOCTHIO K H3MEHSFOIIMMCS
YCIIOBHSIM.

Llenbto paboTs! sBisieTCs HOPMUPOBAHME HIPHHIIUIIOB
pa3paboTKu 00pa30BaTENILHBIX U HH(POPMALMOHHBIX Caii-
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