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InekTponutaHue PIA

Cuctembl anexkrponutanusa PIA:

CTPYKTYPHbIE BapUaHTbl MarncTpasibHo-MOAybHO

JIn6enko KOpuii

BopoHuos Anekceii

apXUTEKTYPbI

B paHHon ctatbe uukna «Cucrembl anekrponutaina POA» npogomkeHa Tema o nyTax
noBbileHns 6e30TKa3HOCTM CUNOBbIX Npeobpa3oBaTtenbHbix yerpoicts (CMY) [1] B Bupge
ueHTpanusosaHHoi 4yactu (L{4) kom6uHnpoBaHHoi cuctembl anektponutaHua (KC3) PIA
u paccmoTpeHbl Hanbonee 3dhcheKTUBHbBIA cnocob ee peanusayuyM Ha OCHOBE
mMarucTpansHo-mMmogynbHoil apxutekTypbl (VIMIA) n BapnaHTbl CTPYKTYpPbI.

JISL yCTPaHEeHUs HeJJOCTaTKOB CII0CO60B pesep-
BupoBanust «N+1» 1 «N+K» [1] 61 co3nan Ba-
puant CITY (IT4 KCO) ¢ MMA (2], ortimwaro-

IUCS HAJIUYUEM B:

o CIIVY K pesepBubix cunoBbix Moayseit (CM) B pexxume
HEHarpy>kKeHHOTO pe3epBa B IONIOIHEHUE K OHOMY
TpaguIHOHHOMY pe3depBHOMY CM B pesxuMe Harpy-
JKEHHOTO pesepBa (crocob «N+1»);

o CIIY Buyrpucucremuoro (BCH) n suemnero (BH)
uHrepdeiicoB Ha 6ase CTaHIAPTH30BAHHBIX HHDOP-
MAaIMOHHBIX MaruCTpaei;

e CIIY pe3epBUpOBaHHOTO MOMYJIsI KOHTPOJIS M yIIPaB-
nerus (MKY), nogkmodaemoro k BCHU u BU;

e CM yanos conpsprenust (YC) miist HOAKIIOYEHUS UX
x BCU;

e MKY nporpammuoro obecriedenus (I10), peasnusyio-
I11er0 3a1aHHbIH atroput™ dyukiuonuposasws CITY,
B TOM YHCJIe CAMOBOCCTAHOBJICHUS C UCIIOIb30BAHAEM
K pesepsubix CM.

BapuanT CIIY ¢ MMA B yIpoIrieHHOM BHIE TIpef-
craByeH Ha puc. 1. [Ipu aToM B €ro CTpyKType yCIOBHO
He niokaza#bl MKY u ero cBssu ¢ BCU u BU.

Crioco6 pesepsuposanus CITY ¢ N ocaoBHbiME CM,
onHuM pe3epBHbIM CM B pexuMe Harpy>KeHHOTO pe-
3epBa 1 K pesepsabiMu CM B pexxrMe HEeHAarpy>KeHHOTO
pesepBa MoTy4m yciaoBHOe o6o3HaueHue «N+1+K».

Hanmane B CI1Y BoimenepeuncieHHpx CM mo3Bo-
JIsIeT B aBTOMATHYECKOM PEKHMe:

o IeHTHUIUPOBATH B K&KIOM IuKiIe padorst CITY
COCTaB ¥ MECTOIIOJIOKEHHE er0 KOMIIOHEHTOB C yde-
TOM HX TUIIOB ¥ 3aBOJICKUX HOMEPOB, UTO SIBJISIETCS
HEeO0OXOMMBIM YCJIOBHEM [IJIsI THOKOTO YIIpaBIeHUS
CM Ha 0CHOBe CIEIUATBHOTO AIropuT™Ma QyHKINO-
HUPOBAHNUS;

® OIIpefeIIATh COOTBETCTBHE Psifia BHEIITHUX M BHYTPEH-
HUX YCJIOBHIL U PEKMMOB 3aTaHHBIM TPEOOBAHUSIM;

® BECTU ONEPATHBHBIN YIeT TEXHUUECKOTO COCTOSHHS

u pecypca CIIY, a Takke ero OCHOBHBIX KOMITOHEH-

TOB ¢ (prKcaIyell JTaHHBIX B CHCTEMHOM 9JIEKTPOHHOM

JKypHAaJIE;

e BBINOJHUTS J10 BIodeHust CITY mpenBapuTebHbIi
ot6op Bcex paborocrocobHpx CM, MOmIeKAIIIIX
BKJTIOYEHUIO, OI[eHNBAs X TEXHUIECKOe COCTOSTHIE
10 TAHHBIM O IIPEeIBINYIIeM IIUKIe paboThl ¢ 6I0KU-
POBKO¥ BO3SMOKHOCTH OBTOPHOTO BKJITIOUEHUS Pa-
Hee oTKazaBIIuX CM [uIs IpeoTBpaIeH s Pa3BUTHU
B HUX aBapUMHBIX CUTYyaIuii;

e bopmupoBaTh cOBOKYmHOCTh N+1 CM myTtem
BKJIIOYECHHUSI BCEX HMpPEIBAPUTEIBHO OTOOPAHHBIX
paboTocrioco6ubIx CM, KOHTPOJIS NX TEXHUYECKO-
TO COCTOSHUA U HOCJIEYIOUIero OTKIIOYeHHS U3~
6prTounbIX K CM;

® (JIOKHPOBATh BO3MOKHOCTD BKIOUeHHst CM 1pu He-
BBITIOJTHEHIH YCIIOBUI IIPeIBapUTEIILHOM TPOBEPK,
B ToM 4ucie Hajuaue B CITY MUHEMaIbHO HEO6XO-
numoro kosimdectsa (N) paborocrocob6ubix CM;

® BECTHU TeKYLI[UI KOHTPOJb TEXHIIECKOTO COCTOSHHUS
BKII09eHHBIX N+1 CM 1 1pu BOZHUKHOBEHHU OTKa3a
OJIHOTO M3 HUX OTKJIIOYHTb €r0 M BKJIIOYUTH ofuH n3 K
HEeHarpy’>keHHBIX Pe3ePBHBIX, IO/IIeP/KUBasl B IINKIIe
pabotsr CITY xonuvectBo CM, paBHOoe N+1;

® B KQ)XZIOM U3 IIOCIIeYIOIUX IUKI0B paborsr CITY
(mm gepe3 yCTAHOBIICHHBIN [IPOMEKYTOK BPeMeHH)
ABTOMAaTHUYeCKH U3MEHATH cocTaB N+1 mocienosa-
TEJIbHBIM 3aMeIl[eHUEeM KX U3 00IIIEro KOJIMIeCTBa pa-
60rocroco6HbIx CM (peann3oBaTh PeKUM ITUKIOBOLL
i BpeMeHHO potanui CM) 1Jist paBHOMEPHOI! BbI-
paboTKM UX pecypca;

® peaan30BaTh BOSMOKHOCTb CUTYaIlMOHHON POTAI[IH
CM, obecrieunBatorriert aganranuio CITY K psigy Bos-
HUKAIOIINX BHEIIHUX WM BHYTPEHHUX HEINTAaTHBIX
CUTYaIIN;

® OIlepaTHBHO OTKIIOYATh H30bITOYHBIe CM 1IpH [IH-
TEeJbHBIX YMEHBIICHUSIX 3HAYEHUSI MOITHOCTH Ha-
IPY3KH M BHOBb BKJIIOYATb HX IIPH €T0 YBEINYCHHH,
C COXpaHeHHeM IPAaKTUIeCKH HeHM3MEeHHBIM 3HaYe-
uus KIJT kak kaxmoro BrmodeHHoro CM, tak u CITY
B IIEJIOM;

e ofecIeYnTh aBapUITHOE OTKIIOYEHHE OTKA3aBIINX
CM (B TOM 4mCITe UX BXOIHBIX U BBIXOJHBIX I[eTIell
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OT BXOJHOI 1 BBIXO[HO CHUIOBBIX 1inH CITY)

¢ 6JI0KUPOBKOTT BO3MOKHOCTH X TIOBTOPHOTO

BKJIIOUEHMUSI C 11eJIbI0 [IPeIOTBPAIIIeHNUS Pa3-

BUTHS aBapUHHBIX cutyanui B CIIY;

e BecTH 4Yepe3 BU undopManuonusi 06-

MeH C BHEIIIHUMH yCTPOMCTBAMHU KOHTPOJIS

u yrpasieHust POA 1151 o6ecriedeHst BO3MOX-

HOCTH yHaneHHoro ynpasierns CITY.

[TpuBenem emte onuH Bapuant CIIY ¢ MMA,
OTJIMYAIOIIUIICS MAaKCUMAJIbHO THOKOM CTPYK-
TYPOI [JIs1 YIIPABJICHYSI €70 pe3epBHBIME pecyp-
caMu Ha ypoBHe Kak CM, TaKk U UX He3aBUCH-
MbIX cutoBbIX KaHanoB (CK), mpencraBieHHbII
Ha puc. 2.

OH sBsercs CJIEICTBUEM IIaIII)HeI;IH_IeI‘O yMeHb-
mrenust Maciraba pesepsuposanust CM mytem
OpraHM3anuy B HUX psija HesaBucumbix CK [2].
B paccmarpuBaemom Bapuante B CM mpeycmo-
TPEHO HaJIMIHe TPeX He3aBUCHMBIX OITHOTHITHBIX
CK (2JIeKTPOHHBIX MOJYJIell HYJIEBOTO YPOBHS
Pa3yKpyIHeHHUs), K&KIBII U3 KOTOPBIX obecre-
quBaeT 33% OT HOMUHAJILHOTO 3HAY€HU s BBIXO]I-
Ho MorHocT CM.

B CM pna kaxporo us ero CK obecriedena or-
nenpHast nHGopmalmonnas csssb ¢ BCU CITY,
o xoropoit Ha CK ot MKY nepenarorcst komaH-
JbI Ha BKIIIOUYEHUE 1 OTKJIIOUYEHUE €r0 BBIXOJHO-
ro HanpspkeHus, a or CK ma MKY nepenaior-
Cst COOOIIEHNUS O ero TEXHUIECKOM COCTOSHUU
(Ha cXeMe YCIIOBHO He ITOKa3aHbl). BX0/pI U BbI-
xoxbl CK coeHeHbI COOTBETCTBEHHO C BXOJHOM
u BeixoxHoit mmHamu CITY (¢ mocenHeir — yepes
paseuTeIbHbIe TUOIbI).

Hexoropoe ycnoxHenre HHPOPMAIHOHHO-
ynpasisiomtein vactu CM 1o cpaBHeHHUIO
C OZIHOYPOBHEBBIM CIIOCOOOM pe3epBUPOBAHMS
CM «N+1+K>» B nTore coszaer ropasno 60IbIIII
[IOJIOXKUTENBHBIN 9P dEKT B BI/E MOBLIIIEHUS
6esoTkasHol pabotsl CITY, Tak Kak B HeM 00e-
CIIEYMBACTCSI IBA IIOCIIEI0BATEILHO Pean3yeMbIX
YPOBHSI pe3epBUPOBAHHUS: IIEPBBIl — Ha YPOBHE
CM, a Bropoit — Ha yposHe CK.

Ha nepBoM ypoBHe pe3epBUpPOBAHUS IIPU OT-
kaze B CM xots 661 ogroro u3 CK aror CM cun-
TAeTCsl OTKA3aBIIMM M aBTOMAaTHYECKH 3aMe-
HsIeTCs Ha pe3epBHBIN u3 ynciaa K pesepBHbIX
CM (K,,,) B pe)xuMe HeHarpy>KeHHOTO pe3epBa,
TO €CTb IOJJICP)KUBACTCSI CIIOCOO pe3epBHUPOBaA-
I «N +1 K oo,

[Tpu uucne paborocnocobusix CM B CITY,
MEHBIIIEM N, ABTOMAaTHU4Y€CKU BBOJUTCH BTOpOI/“I
YPOBEHb pe3epBUPOBAHUS C HCIIOJIb30BAHUEM
Bcex paborocroco6upix CK, B ToM dncie u B
CM, paHee CIMTABIINXCS OTKAa3aBIIMMU. Takum
o6pasom, Ha BTopoM ypoBHe B CITY monnepsku-
BaeTcst crocob pesepsupoBanust «N +1,+K »
Ha yposHe CK, rie N, — xonuaectso CK, coBo-
KYIIHO 00eCIIeINBaIOIIUX Ha 061Iell BBIXOTHOM
muHe CI1Y HOMHUHAIbHOE 3HAUEHHE ero MOIIl-
HOCTH, ofnuH pe3epBHbIil CK B pexume Harpy-
JKEHHOTO pe3epBa u K, — KOJIIYecTBO pe3eps-
HeIx CK B pesxnMe HeHarpys>keHHOTO pe3epBa,
YTO CO3/aeT MOBBIIIEHHOE 3HaYeHne 6e30TKa3-
Hoctu CIIY.

PesepBupoBaHue Ha IIepBOM YPOBHE II03BOJISI-
er npu Hajmyuy 3anacHeix CM B 3UIT-O npo-
BeCTH 3aMeHy OTKa3aBIINX OCHOBHBIX CM mpn
[IPOBe/IeHNH KaKUX-JIHO0 PeriaMeHTHBIX paboT
¢ CITY. Ucxonnas (6e3 3aMeHbI 9aCTUYHO OTKA-
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Pue. 1. Cnoco6 o6ecneyenns 6e3otkasHoctu CMY npn He3asuckMbix oTkadax K+1 CM n3 vucna N
nyTeM VX pe3epB1poBaHmns ogHUM peaepeHbiM CM B pexxiume HarpyxeHHoro (ropsdero) pesepsa (rp) v K
pesepBHbIMM CM B pexvIMe HeHarpyXeHHoro (xonogHoro) pesepsa (xp)

saBmux CM us cocraBa 3UIT-O) mosblienHas
9¢beKTHBHOCTD Ha BTOPOM YPOBHe 0becIedn-
BAETCsI TPOEKPATHBIM IIPEBBIIIIEHUEM KOJINYeCTBa
CK map xoimmaecrBom CM.

Takum 06pa3oM, B paccMOTpeHHBIX Bblire CITY
¢ MMA 110601t BapuaHT [TOCTOSIHHO MTOMIEPIKU-
BaeT TPAJUIIMOHHBIN CII0CO0 pPe3epBUPOBAHIISL
«N+1» 6e3 yqacTust 06CIy)KUBAIOLIETO [IEPCO-
HaJja 3a CYeT aBTOMATHYECKOTO MOIKII0YeHIS
K paborocrnocobusiM CM (CK) aHanmorugHoro
y3Jla U3 HEHarpy’>KeHHOTO pe3epBa B3aMeH OT-
Ka3aBIIIero.

B xauecTBe MpuMepOB BO3MOKHOCTH peann-
sariuu CITY ¢ MMA paccMoTpuM JiBa BapuaHTa
CTPYKTYp U3 OJMHAKOBBIX KOMIIOHEHTOB.

Ha puc. 3 npuBeseHa ynpoluieHHas CTPyK-
typHas cxema CIIY Ha ocHOBe «WIMHEHYaTOM»
APXHUTEKTYPbI C BEIXONHBLIM HAIpsKeHUEM
27 B u momHOCTBHIO 2 KBT. TepmMun «winmHei-
wqaTasi» oOycmosieH HaaudueM B CIIY me-
CKOJBKHUX UIEHTHUYHBIX CHJIOBBIX «JTHHEEK»,
00pa3oBaHHBIX IIOCIENOBATEIbHBIM COCU~
HeHUeM HeoOXONUMBIX (DYHKIMOHATbHBIX
y310B [2].
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Pue. 2. [IByxypoBHeBbiri cnocob obecneyenns 6esotkasHoctu CITY npy HezasucuMbix oTkadax K+1 CM
13 yucna N nyTem vx pe3epBrpoBaHiis ogHUM pe3epBHbIM CM B pexxviMe HarpykeHHoro (ropsyero) pe3epsa
(rp), K pesepaHbimMu CM B pexiiMe HeHarpyXeHHoro (xonofHoro) pesepsa (xp), a Takxe npu nofo6HoOM

anropuTMe pe3epBypoBaHKsA Ha yposHe CK
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Pue. 3. CrpykTypHas cxema CI1Y ¢ «nuHern4aTony apxutekTypon

Oynxuus «mHeiikn» B CI1Y B aHHOM Bapu-
aHTe 3aKJII0YaeTCs B Ipeobpa3oBaHUM HAIIPSI-
JKEHHsI TIEPEMEHHOTO TOKa B CTAOMIM3HPOBAH-
HOe HanpspkeHue moctosiHHoro Toka (AC/DC)
CO 3HaYeHUEM BBIXOJTHON MOIITHOCTHU, PaBHBIM
Py, /N, rae Py, . — HOMHUHaJIbHOE 3HAYEHHE
momHOocTH Harpy3ku CIIY, a N — xonnwve-
CTBO OCHOBHBIX «JIHMHEEK», CO3MAIOIMIUX 3Ty
MOIITHOCTb.

Inst obecriedeHust 3alaHHOTO 3HAYEHUA 6€30T-
kagHoctu CITY k umciy N OCHOBHBIX «JIMHEEK»
mo6aBIIeHbI [1Be pe3epBHbIE AHAIOTUIHBIE K-
HeWKU», U3 KOTOPBIX OJIHA SIBJISIETCSI Harpy>KeH-
HBIM pe3epBOM, a BTOpasi — HEHATpy KeHHBIM
(Kn=1).

B CITY umetotcst nBe cumoBble muHbL: CII1T —
BXOmHas nepeMeHHoro toka u CII2 — BsI-
XOOgHas IMMOCTOSHHOTO TOKa, Memny KOTOprMI/I
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Puc. 4. CrpyktypHas cxema ClT ¢ «LUVHHOM) apXVUTEKTYPOM
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BKJIIOUEHBI BCe «JTMHEHKH», BXOISIINE B CTPYK-
typy CIIV.

B CIIY Takyke nMeIOTCS MaTUCTPAIHA JJIST WH-
(bopMaITOHHO CBS3U MEXY €r0 KOMIIOHEHTa-
mu — ocHoBHOI (BCHU1) u pesepsubiit (BCH2)
uHTepdeiich, a TakxKe 11 HHPOPMAIMOHHO
cBs3u CI1Y ¢ BHEIITHUM yCTPOCTBOM KOHTPOJIS
U yrpasiieHus: — ocHOBHOU (B 1) u pesepBHBbILit
(BU2) nuTepdeiicsr.

JIByxxaHanbHBINA (OCHOBHON U pe3epB-
Hb1i1) MKV, MOgKII049eHHbIH K OCHOBHBIM
u pezepsubiM BCU n BY, Boinonnser B CITY
yHKIIHE, COOTBETCTBYIOIINE CBOEMY HaU-
MEeHOBAaHUIO.

B cocraB kaxxmoit «mmHerku» Bxomsat CK mo-
nyneit Boimpsmutens (MB) ¢ koppekTopom
koaddunuenra momuoctu (KKM) u mpe-
ob6pasosarens Hanpspkenus (MITH) xnacca
DC/DC, coenuHeHHbBIe TOCTETOBATENHHO IS
peanuszanuu QyHKIUU «JTHHEHKN» ¥ 9KBUBA-
JeHTHBIE B COBOKYMHOCTH CM, MOKa3aHHBIM
Ha puc. 1, 2.

B cocraB MB BxopsT Tpu UNEHTUYHBIX, He3a-
BHCHMBIX U raJIbBAHUIECKH He CBsi3aHHbIX ¢ BCU
CKuYC.

Kaxnprit u3 CK obecrreqnBaer:
® BKJIIOYEHHE ¥ OTKITIOYEHE BXOIHOTO IIePeMEeH-

HOTO HAaIPSDKEHUS;

e orpaHuveHue 6pPocKa BXOTHOIO TOKA IIPU

BKJIIOUEHUY BXOTHOTO HAIIPSDKEHUS;
© BBIIPSIMJIEHUE BXOTHOTO IIePeMEHHOTO HaIpsI-

JKeHUST;

e ofecrieveHre 3aIaHHOT0 K03 HUIIHEHTA MOTII-

HOCTY;
® KOHTPOJIb 3HAYCHUS BBIXOJHOT'O IIOCTOSHHOTO

HAITPsDKEHMUS C BBITAUeil CUTHAJIA TEXHHIeCKO-

IO COCTOSIHUS;

e Bs3b ¢ YC.

YC npeobpasyer cUrHaJIbl TEXHHYECKOTO
cocrosuus CK B coobmienus, HoCTynamuue
o BCH na MKY, a Taxyke KOMaH/Ibl yIIpaBJIeHHs],
nocrynatormue mo BCU or MKY B curnaisr pist
ympasiernst CK.

Crpykrypa MITH u ¢yHKIIMY, BHIIIOJIHSIE-
meie YC MITH, aHaiornaHBI ONIMCAHHBIM BBIIIIE
nns moxyns MB. CK MITH peanusyiot ¢pyHk-
nuto npeobpasosanus Hanpspkenus (DC/DC)
u nopkitovatorcs k CIII2 gepes pasBssbIBalo-
I¥e THO/bI.

OOb111ee KOJIMIECTBO «IMHEEK», IPUBeIeHHOe
Ha CXeMe, MUHIUMAaJIbHO He0OXO0INMO MIJIs pea-
JHU3anuu crnocoba pesepsupoBanust «N+1+K »
i CK MITH ¢ HOMUHaAbHBIM 3HAaYeHUEM
BBIXOAHOM MomHocTH 500 Br (MakcumanbHOe
3Havenue — 600 Br) npu He06X0AUMOCTH 110~
JYYUTh B Harpy3Ke MaKCHMaTbHOE 3HAUCHHE
MoOIIHOCTH 2 KBT 11 06ecriequTs 3amanHoe 3Ha-
YeHHe MoKasaTtens 6e3oTkazHoctu. [1pu cHu-
JKEHUH TPeOGOBAHUS K [TOCIIE[HEMY BO3MOKHO
MOJTYYUTHh B HAarpy3Ke 3HAUeHUE MOIIHOCTHU
10 3 KBT, a pu ero NOBBIIIEHUH (OTHOCHTEIh-
HO 3HaYeHMs MOIIHOCTH 2 KBT) HEeo6xoaumo
160 YMEHBIIUTD 3HAUEHNE MOLIHOCTH Ha-
rpysku, 160 ycranosuts B CIIY gomonnu-
TeJIbHbIE KOMIIOHEHTBI 118 yBenudenus K, pe-
3epBHBIX «InHeeK». [Ipn otkaze CK B MB min
MITH Bcs «imHeKa» OTKII0YaeTCs M 3aMeH s~
eTcs pesepBHOH u3 unciaa K. ODto sBiasercsa
TJIaBHBIM HEJJOCTATKOM NAaHHOI apXUTEKTY PbI,
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IIOCKOJIbKY OH He IO3BOJIAeT UCIO0JIb30BATh
paborocmocobusiit CK B MB miu MITH aroit
«JIUHEUKNA».

YcTpaHeHHe 3TOro HElOCTaTKAa BO3MOXK-
HO B CIID c «ImUHHOI» apXUTeKTYpPOU, Ubs
YIpOIIeHHas CTPYKTypHasA cXeMa IpHUBeeHa
Ha puc. 4.

B cTpyktypy Takoro CIIY BBemeHa mpo-
MEXYTOYHAsA CHUJIOBAA MIMHA MOCTOSIHHOTO
toka CIII2, x KoTOopoIl Yepe3 pa3Bs3bIBAIOIINE
nuoapl moakiodaoTcsa Beixonsl CK MB. Oto
obecreqnBaeT OTHOPOLHYIO CTPYKTYPY Kak
B CEYEHMH BHIIPAMHUTENEH, TAK U B CEICHUHI
npeobpa3oBaresert HAPsDKeHUs U IpubIu-
JKAeT ee K MATPUIHOMY BHUAY, HanboJsiee OIHO
OTBeYaoIeMy IPUHATOMY KypCy B HallpaBJie-
HUJ yMeHBIIeHHsI MacIITaba pe3epBUPOBaHIUS
CITY — xak 53¢ deKTHBHOrO cr1ocoba MoBbIIIIe-
HUS eT0 6€30TKa3HOCTH.

Ha CIII2 cymMupyIOTCSl 3HAUEHNUS BEIXOTHBIX
mougnocreit N+1 CK MB u o6ecnieanBaercst Bo3-
MOKHOCTB 3amerieHns oTkasapmux CK peseps-
HbIMH 13 9nciaa K ., He3aBUCHMO OT CUTyalluu
C pe3epBHPOBAHUEM B CeUeHHU IIpeoOpasoBare-
JIeN, IJIe €CTh CBOM HEHArPY)KeHHBIN pe3epBHBIN
pecypc B Buze K

CK-TIH"*
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HecMoTps Ha HanWYHe BBIIIEYIIOMSHYTOTO
TMIPUHINIHATBHOTO IPENMYII[eCTBa IO CPaBHe-
Huto ¢ BapuanToM CI1Y Ha ocHOBe «wInHeI9aTON»
APXUTEKTYPBI, IPAKTUYeCKas peaI3alus TaHHOTO
BapuaHTa 3aTpynHeHa. OHa BO3MOKHA JIUIIb IIPH
perrernu 3agauu cospanust KKM, crioco6HOrO
¢dyuxuuonuposats B cocrase CK1-CK3 MB npu
TTapaJUTeTIbHOM ITOIKTIOYeHIH X BBIX0onoB K CII12
(ananornyHO mMpeoOpas3oBaTeNnio HALPSDKEHUS
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JnekTponutaune P3A

MepeveHb NPMMEHEHHbIX B CTaTbe
ab6peBuartyp n ux pacwiucpoBka

BW — BHyTpeHHWI NHTEPENC;
BCW — BHyTpUCHCTEMHbIN
MHTEpPAIENc;

KKM — koppekTop koaduumeHTa
MOLLIHOCTW;

MB — mopynb BbinpAMUTENS;
MKY — mogynb KoHTpons

1 yrpaBneHuss;

MMA — marucTpansHo—MogynbHasa
apXUTEKTYPA;

MIMH — mopynb npeobpasosaTens
HanpsXXeHus;

MO — nporpammHoe obecneYeHue;
CK — cunosow kaHan CM;

CM — cunoson mogynb;

CNY — cunosoe
npeobpas3oBaTensHOe YCTPONCTBO;
YC — y3en conpsxeHus.
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