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OOGLwee onucaHue n obnactu npuMMeHeHNAa MUKPOoCXeMbl

Mukpocxembl 1645PT1T, K1645PTM1T (manee 1645PI1T) npegcrasnsiT cobon
asyxnoptoBoe O3Y ons BpeMEHHOro XpaHeHusi MHpopmaumm, nocTynaroLwen no BXogHOMy
KaHany OaHHbIX, C €€ aCMHXPOHHOM BbIFPY3KOW B BbIXOLHOW KaHasn rno npuHUuUNy «nepsbin
BOLLEN — NepBbIN BbIWEN», ¢ MHOopMauMoHHOM emkocTbio 144K n opraHusaumen 16K cros
no 9 6ut. OCHOBHbIMM 06NacTAMM NPUMEHEHUS MUKPOCXEMbl SBIAKOTCA YCTpPOUCTBA C
nocrnegoBaTesibHbIMW MOTOKaMU NaparnnesibHbIX AaHHbIX.

9-Tm OutoBasi  pas3psAQHOCTb crioBa oOOycrnoBreHa HanuuMem Outa 4YETHOCTM,
KOTOpbIN MCNONb3yeTcHa nornb3oBaTenem kak onuus. Mukpocxema paspabotaHa no KMOIT
TEXHOMNOMMN C MWHUManbHbIMU MPOEKTHbIMKM HopMamu 0,6 MKM, C OOHUM YPOBHEM
NONIMKPEMHNA U Tpemsi ypoBHAMW MeTanna. B kadecTBe 3anomMuHaloWero anemeHTa
MCNONb30BaHa BOCbMUTPAH3UCTOPHAA ssYenka NnaMaTy.

[aHHble 3anncbiBalOTCSA B YCTPOMCTBO MO curHany 3anucu (/W) u cunTbiBatoTCs no
curHany cumtbiBaHus (/R), 1 n 15 BbiBogbl COOTBETCTBEHHO. LlMkn 3anucn HauymMHaeTcs,
korga curHan /W nepexogut B COCTOSIHME HU3KOro YPOBHSA W npu atom cpnar /FF He
ycTaHoBneH. [aHHble [JO0mMKHbl ObiTb NpeayCTaHOBIIEHHbl OTHOCUTENbHO OKOHYaHUSA
nMnynbca 3anucu.

B yctpowncTtee ncnonb3ytoTcss ¢narm cteneHn 3anofiHeHus maccuBa namatm - /FF
(«nonHbINY) 1 /EF («nycTon»), Ons npegoTBpalleHns nepernoriHeHMe MaccuBa Namatn U
nsberaHnss HeonpaBAaHHbIX UMKMOB YTEHUS NpW MNycTOM Maccuee, BbiBogbl 8 n 21
MUKPOCXEMbI COOTBETCTBEHHO.
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Cneuudpukauyusi 1645PI'1T, K1645PI'1T

UToObl NpenoTBpaTUTb NEpPEnofiHEHWE AaHHbIX, KOrga MacCvMB NamsaTh 3amnosiHeEH,
driar nosiHbIN NepexoauT B COCTOSHWE HU3KOro YpPOBHSA, M TeM camMbiM  3anpeLyaet
nocrnegyoLwme LUMKnbl 3anncu, 4O MOMeHTa, Korga npuaét curHan /R v BepHéTt dnar /FF B
COCTOSIHME BbICOKOro YypoBHsA. Korga Bce pgaHHble cuuTaHbl, ¢nar /EF nepenpér B
COCTOSIHME HU3KOro YPOBHSA, YTO 3arnpeLlaeTt nocneayrowme Uukrbl YTEHUS OO CredyoLwero
LuMKIa 3anmcu, Kotopbin BepHET donar /EF ¢ cocTosiHMe BbICOKOro YPOBHS.

Linkn yTteHus HaumHaeTcs, korga curHan /R nepexoguT B COCTOAHWE HU3KOIO YPOBHS
n npu atom dnar /EF He yctaHoBneH. [JOCTyn K AaHHbIM NPU YTEHUN OCYLLECTBMAETCSA He
3aBMCUMO OT uukra 3anucu. [locne umkna cuntbiBaHus curHan /R nepexoguTt B COCTOAHME
BbICOKOrO YPOBHS, a Bbixoabl AaHHbiXx Q0 — Q8 (BbiBOogbl 9 — 13; 16 — 19) nepexoadaTt B
COCTOSIHME BbICOKOro MMmnegaHca o CrieyroLwero unkna YTeHus.

Onepaunsa cbpoca ocyuwecTBndeTca npu nepexoge Bxoga /RS (BbiBog 22) B
COCTOSIHME HU3KOro ypoBHA. B npouecce onepauum cbpoca CYHETUMKM YTEHUA M 3anmcu
yCTaHaBMNMBaKTCHA B UCXOOHOE MOMOXeHWe, COOTBETCTBYIOLWEE HYNEBOMY BHYTPEHHEMY
agpecy.

Onepaunsa NOBTOPHOroO YTeHUs npoucxogut npu nepexoge sxoga /RT (BbiBog 23) B
COCTOSIHME HU3KOTrO YPOBHS.

Onepauus MOBTOPHOIO YTEHUS  YCTaHaBnMBaeT CYETUMK YTEHUS B HyNeBoOw
BHYTPEHHUIA agpec U He BIUAET Ha COCTOAHME cyeTynka 3anucu. [daHHas onepauus
AOCTyrnHa TOMbKO npu paboTe MUKPOCXEMbl B pexuMMe OOWHOYHOro YCTpOWCTBa M B
pexume yBennyeHus paspsgHoCcTy CrioBa.

Ana yeenuyeHns paspsagHocTM cnoea (CM. puc. 3) W yBENUYEHUS EMKOCTU
HakonuTena no KOonuvyecTBy CrioB (CM. puc. 2) B MUKPOCXEME WCNOSib3yeTcs roruka
pacwmpenus (curHans! /XI (BbiBoa 7); /IXO//HF (BbiBoa 20); /FL//RT (BbiBOA 23)).

Bxop pacwupenusa /XI| aByxueneson. Ero cnegyet yCTaHOBUTL B COCTOSIHME HU3KOTO
YPOBHA ANA paboTbl B pexuMme OOMHOYHOrO YCTpOMCTBa NUBO COEAUHUTb C BbIXOAOM
/IXO//HF npegblgywien MUKPOCXEMbl B pexXxume YyBenuvyeHust MaccuBa naMatn no
KONM4YecTBY COB.

Bbixog pacwwupenus/cpnar 3anonHeHus Ha nonosuHy (/XO//HF) — aByxuenesown
BbIxoq. B ogmMHo4HOM pexunme, korga Bxog pacwmpenuns (/X1) nogknoYveH K WuHe «obLwmniny,
9TOT BbIXO UCMNOSIb3yeTCa ANA NHOUKALMU 3arnOfIHEHUS NaMSATU HANONOBUHY.

[Mocne TOro Kak NonoBMHa Maccvsa NamMsTK 3anosiHeHa, No OTpULATESNIbHOrO (PPOHTY
cnegylowen onepauun 3anvcu nar nonoBuMHHOW 3anonHeHHocTn (/HF) nepexoout B
COCTOSIHME HU3KOro YPOBHA M ByaeT HaxoOuTbCA B 9TOM COCTOSIHUWM MOKa pasHuua Mexay
CYETYMKOM 3arMCUh N CHETYMKOM YTEHUS MEHbLUE WNKN paBHa MOMOBMHE ob6wero obbEma
namaTun yctpomnctaa. 1o nonoxmtenbHOMY (PpoHTY onepauum YTeHnsa donar 3anofiHeHna Ha
NONOBUHY NEPeEXoanNT B COCTOSIHUE BbICOKOrO YPOBHS.

B pexume yBennyeHus EMKOCTM MaMATU MO KONMYECTBY CMOB, BXOA pacLUMpeHus
(/XI) coegmHseTcsa ¢ BbixogoM pacwmpenus (/XO) npeablgywero ycTpouctaa. JTOT BbIXO[,
MCnonb3yeTca Kak CuUrHan criegytouwemy YCTPOMCTBY B MocrefoBaTeNbHOM LENoYke U
nepefaeTca nocpeacTtBOM  WUMMynNbCca, Korga npegbigyulee  YCTPOMCTBO — AocTuraet
nocnegHero agpeca namsaTu.

®nar 3anonHeHusa Ha nonosBuHy (Half-Full Flag) poctyneH Tonbko B pexume
OLMHOYHOrO YCTPONCTBA U B peXnMe pacLUMpeHnsi No pa3paaHOCTU OaHHbIX.

Hanuune B MMKpOCxeme BCTPOEHHbIX OMuUWW MNO3BONSAET yBenMyMBaTb EMKOCTb
HaKonuTensa no KONMUYecTBY CMOB WU/MNn No paspsigHOCTU croBa. YBenuyeHve pasmepoB
HaKONUTENs No KONMWYEeCTBY CrOB MOXET ObiTb JOCTUrHYTO OObeaMHEHMEM HECKOMbKNX
MUKpocxeMm (puc. 2). Npn 3ToM A0MKHbI BbITb BbINOSTHEHLI CrieayoLne yCrnoBus:

- Bxog /FL//RT nepBon MUKPOCXEMbI B COCTOSHUN HU3KOrO YPOBHS,

-y apyrux mukpocxem /FL//RT B COCTOSIHUM BbICOKOIO YPOBHS,

- BbIXOAHOW curHan pacwmpenus /XO npegbigyLero yCTpomucTBa SOMKEH NpUXoanTb
Ha BxoA pacwunpeHnus /XI cnegyroLlero yctponctea (cm. puc. 2),
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Cneuudpukauyusi 1645PI'1T, K1645PI'1T

- BbINOJSIHEHA BHELUHAA Nornka, Heobxogumas gna gopmmpoBaHmsa obLero curHana
dnara nonHbin (/FF) n dpnara nycton (/EF),

- curHanbl noBTOpHOro 4teHus (/RT) u cnara «HanonoBuHy nonHeii» (/HF) B
pexunme pacliMpeHnsa HakonuTeNsa No KONMYeCcTBY CNOB HE UCMOMb3YTCA (He OCTYMHbI).
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PucyHok 1. Pexum ognHo4HOro yctpomncTaa
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PucyHOK 2. Pexnm yBEJTMYEHUNA HAKoNnUTenda no Konn4ecTey CrioB

© 3A0 «l1KK MunaHdp» TCKA1.431223.007CI1 3



Cneyudukayus 1645PI 1T, K1645PI1T

PaspsigHocTb cnoBa MoXeT ObiTb yBenuyeHa o6beaMHEHMEM COOTBETCTBYHOLLMX
BXOLHbIX YNpaBnsitlOLLMX CUrHANOB HECKONbKMX MUKpocxem. [lpu 3aTom cTaTyc dnaroB
MOXeT onpefenaTbCAa O4HMM U3 YCTPOWUCTB. Ha pucyHke 3 nokasaHo Kak [oCTuraeTcs
paclimpeHne paspsagHocTm cnoBa ¢ gesatm o 18 6ut, nytém obbeauHeHus ABYX

MUKPOCXEM.
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PucyHok 3. Pexum yBennyeHunsa paspsigHOCTH crioBa

O6a BapuaHTa yBennyeHus E€MKOCTU HakonuTensa (No paspsigHOCTM croBa U Mo
KONMM4ecTBy CNOB) MOryT WCMOMb30BaTbCA OOHOBPEMEHHO, OpraHu3oBbiBas Oonbline
maccuebl FIFO namatu. Ha pucyHke 4 nokasaH obwuin crydam AaHHOro CMELLaHHOro

yBeJinm4eHunA E€MKOCTWN HaKoMuUTEnNS.
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PucyHok 4. CmellaHHoe yBenuyeHne éMKOCTN HakonuTerns
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Cneuudpukauyusi 1645PI'1T, K1645PI'1T

[MpumeHeHus, rae cywecTsyeT HeobxoauMocTb Bydepmnsaunm gaHHbIX Mexay ABYMS
cuctemamu (Npu 3TOM Kaxgas cucTteMa JonyckaeT onepauuy 3anmcu U YTEeHUs), MOXHO
OopraHu3oBaTb C MOMOLLBD MAPHOro [ABYHANPaBfiEHHONO MWCMOMb30BaAHUSA MUKPOCXEM
1645PMT (cm. puc. 5). lpu 9TOM BO3MOXHOCTb MWCMOSIb30BAHUA BCEX PEXMMOB
yBENMYEeHUsa HaKonuTensa B 4aHHOW CTPYKType COXPaHSETCS.
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PucyHok 5. [1ByHanpaBneHHoe ucnonb3oBaHne FIFO

B 1645PIM T npegycMoTpeHo fBa BapuaHTa CKBO3HOW Mepefadn LaHHbIX: CKBO3HOE
YyTeHMe N CKBO3Has 3anucb. B cnyyae ckBo3HOro 4yteHus (cMm. puc. 17) MuKpocxema
paspellaeT NpPou3BeCTN OAMHAPHYK OMnepaumto YTEeHUs cpasy e nocrne 3anvcu OAHOro
cnosa B «nyctyio» FIFO. T[lpn 3aToM npoynTaHHble AaHHble MOSBATCA Ha LUMHE 4epes
CYMMYy BpPEMEH tpLH(W_EF) + tar.0) nocne nonoxurensHoro dpoHTa curHana /W nu
COXpaHATCA A0 nepexoa LUMHbI B TPETbE COCTOsIHNE Yepes Bpemsi tyq) NOCre OKOHYaHusA
curHana /R. Tlpu aTtomM BpemeHHas pAguarpamma dnara /EF moxeT wmeTb BuUA
KpaTKOBPEMEHHOro mMMnynbca. AHanormyHo mukpocxema 1645PIMT  ocywecTBnser
CKBO3HYIO 3anuncb, NOKa3aHHYyI Ha pucyHke 18.
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Cneyudukayus 1645PI 1T, K1645PI1T

OnucaHve BbiBOOOB

Tabnuua 1

Ni:;,;gga ogg::;::ie ®dyHKUMOHaNbLHOE Ha3HaYeHue BbIBOAOB

1 W Bxoa cvrHana paspelueHns 3anucu

2 D8 Bxon aaHHbIX

3 D3 Bxoa oaHHbIX

4 D2 Bxoa aaHHbIX

5 DA1 Bxopn AaHHbIX

6 DO Bxoa oaHHbIX

7 IXI Bxop curHana paclumpeHus

8 /FF Beixog donara “INonHbin’

9 Qo0 Bbixoag gaHHbIX

10 Q1 Bbixoa AaHHbIX

11 Q2 Bbixoa gaHHbIX

12 Q3 Bbixoa gaHHbIX

13 Q8 Bbixoa gaHHbIX

14 GND O6wwnin

15 /R Bxopa cvrHana paspelueHnst YTeHus

16 Q4 Bbixoa AaHHbIX

17 Q5 Bbixoa AaHHbIX

18 Q6 Bbixoa AaHHbIX

19 Q7 Bbixoa AaHHbIX

20 /XO//HF Bbixog curHana «pacwmpenue/ dpnar “HanonosuHy NOMHLIA»

21 JEF Beixoa cnara “lMycton”

22 /RS Bxopg cbpoca.

23 IFL//RT Bxopg “INepBbii B uenu’/’lNoBTopHOE YTEHME”

24 D7 Bxon pgaHHbIX

25 D6 Bxon gaHHbIX

26 D5 Bxon gaHHbIX

27 D4 Bxopn AaHHbIX

28 Ucc MNutanue
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Cneuudpukauyusi 1645PI'1T, K1645PI'1T

CTpykTypHas 651oKk-cxema MUKPOCXeMbl
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PucyHok 6. CtpykTypHas 6nok-cxema
[lpumeyaHue

Bce anemMeHTbl CXeMbl MMET 3MNEKTPUYECKYHO CBSI3b C COOTBETCTBYHOLLUMMM KOHTaKTHbIMM
nnowaakamu

© 3A0 «l1KK MunaHdp» TCKA1.431223.007CI1 7



Cneuudpukauyusi 1645PI'1T, K1645PI'1T

Tabnuubl NICTUHHOCTH

Tabnuua 2 — Onepauunm co6poca 1 NOBTOPHOro YTEHUA

Pexum ogMHOYHOro ycTponcTBa/pexmm paclumMpeHns no paspagHoOCTU OaHHbIX

B BHyTpeHHee cocTosHMe
XOAb! - Bbixoabl
Onepauum ycTpoucTsa
RS | [FLIRT | /xi | CHeTmK Coaeamk | e | EE | HF
YTEeHUA 3annucu
Cbpoc 0 X 0 Hynesown Hyneson 0 ’ ]
aapec agpec
MNosTOpHOE 1 0 0 Hynesow He X X X
Hrenne appec MeHsIeTCs
UrteHnune/sanucs | 1 1 0 YBenmqe|(-|11;|e YBenmqeme X X X
appeca agpeca

[TpumeyaHue
" Apgpec yBenuumnsaetcs, ecnu gnar (/EF npu yteHuun, /FF npyn 3anncu) B BbICOKOM
COCTOSIHUM.

Ta6bnuua3 — Onepauum c6poca u HayarbHOM 3arpy3Ku

PexumM paclumpeHmst eMKOCTU HaKoMUTENS MO KONUYECTBY CMNOB/CMELLAHHbIN PeXnm
pacLIMpeHus

B BHyTpeHHee cocTosHune
Xxoabl . Bbixoabl
OnepaLnm yCTponcTBa
RS | IFLIRT | jxi | Cuemmk | Cuetumk JEF JFF
yTeHus 3anncu
C6poc nepsoro 0 0 A) Hyneson Hyneson 0 1
yCTpoNncTBa agpec agpec
Cbpoc Beex Hyneson Hyneson
oCTanbHbIX 0 1 M y y X X
YCTPOWCTB aApec anpec
UTeHune/3anmch 1 X M X X X X

[lbumeyaHue
V" Bxopg /XI coeamHsieTcs ¢ Bbixogom /XO npegblgyLiero ycrponcrtaa. Cm. pucyHok 3.
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Cneyudukayus 1645PI 1T, K1645PI1T

MNpenensHO AoNyCTUMbIE XapaKTEPUCTUKU MUKPOCXEMDbI

Tabnuua 4 — MNpeaensHO AoNyCTUMbIE U NpefenbHble PeXUMbl IKCNyaTauum MUKPOCXEM

N HanmeHoBaHue Ob6o3HayeHue I'Ipep,enPHo— MpenentHein En-ubl
AONYCTUMbIN PEXUM PEXNM
n/n napameTpa napameTpa namep
He MeHee |He bornee |He meHee|He bornee
1 |Hanps»keHune
NCTOYHWUKA NMUTaHUSA Ucc 4,5 5,5 ) 6,0 B
2 |BxogHoe HanpsxeHue Ui B 0.8 MWHYC _ B
HW3KOro YPOBHSA 0,3
3 |BxogHoe HanpsxeHue U 24 B B Ucc+0.3 B
BbICOKOIO YPOBHS
4 |BbIXOoOHOW TOK HU3KOro o, B 4 B 10 VA
YPOBHSA
5 |BbixoAHou TOK lon MUHYC 4 - MUHYC 6 - MA
BbICOKOI0 YPOBHS
6 |Hanps»xeHvne HM3Kkoro
YPOBHS, MWHYC
NpuKnagbiBaemMoe K UoLz 0 - 0 ?3/ - B
BbIXO4Yy B COCTOAHUU ’
«BblkntoyeHo»
7 |HanpshkeHue BbICOKOro
YPOBHS,
npuknagbiBaemoe K Uonz - Uce - Ucct0,3 B
BbIXOAY B COCTOSHUN
«BblkntoyeHo»
8 |EmkocTb Harpysku, nd, CL - 30* - 150 B
[MpumeyaHue. * - Npy N3MEPEHNN OUHAMNYECKUX NapameTpoB.
CTOMKOCTb K BO3AENCTBMIO CTAaTUYECKOro anekTpuyectea bonee 2 kB.
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Cneuudpukauyusi 1645PI'1T, K1645PI'1T

3ﬂeKTpM‘-IeCKVIe napamMmeTpbl MUKPOCXeMbl

Tab6nuua 5
o 2 5] Hopma § O
HaumeHoBaHWe napameTpa, % § b napametpa £
euH1La N3MepeHNs, 3= He He =
C O
PEXMM N3MEPEHUSA L%:‘g § veree | Gonee ED 8
BbIxogHOEe HanpseHne HU3KOro ypoBHS, B, 25,
npu: Ucc= 4,5 B, lo.=4 MA UoL - 0,4 125,
MUHyc 60
BbIxogHOe HanpshkeHue BbICOKOro ypoBHS, B, 25,
npu: Ucc= 4,5 B, lon= MyHYyC 4 MA Uon 2,4 - 125,
MUHYC 60
TOK yTeUKM HNU3KOrO YPOBHA Ha BXoAE, MKA, B 1+1] 25,
npu: Ucc= 5,5 B, U= GND L B 125
- [£5]  |MuHyc 60
TOK yTeUKM BbICOKOIO YPOBHS Ha BXoAE, MKA, B 1+1] 25,
npun: Ucc= 5,5B, U= Ucc ik - 125
- [£5]  |muHyc 60
BbIXoQHOWM TOK HM3KOrO YPOBHS B COCTOSIHUM B 1+1] 25,
«BbIKINKOYEHO», MKA, | B 125
npu: U= 5,5 B, Uo= GND, /RS=/R=/W=U}y ozL _ 451 |mikyc 60
BbIXOAHOW TOK BbICOKOIO YPOBHSI B COCTOAHUN B 1+1] 25,
«BbIKITIOYEHO», MKA, lozk - 125
npw: UCC= 5,5 B, Uo= UCC, /RS=/R=/W=U|H _ [+5] MUHYC 60
Tok noTpebneHnsa B pexxmme XpaHeHus, MA, 25,
npu: /IRS=/R=/W=/FL/RT=Ucc -0,2 B, Ucc=5,5B lces - 15 125,
MUHYC 60
[nHammnyecknm Tok noTpednenus, MA, o5
npu: lo= 0 MA, Ucc= 5,5 B, /IRS=/FL//RT=U}y, | _ 80 125’
/R, /W nepekntoyatoTcs ¢ yactoTtoii 20 ML, oce MY 60
DO - D8 — ¢ yacToToit 10 MIy y
Bpemsi BbIOOPKM AaHHbIX OTHOCUTENBbHO CUrHana 25,
yTeHmsa /R, Hc, tar-D) - 40 125,
npu: Uce= 4,5 B, R4=1,1 kOm, R1,=680 Om, C,= 30 nd MUHYC 60
Bpewms BbiOOpkn donara /EF oTHocuTenbHO 25,
curHana /RS, Hc, tA(RS-EF) - 40 125,
npu: Ucc= 4,5 B, R.1=1,1 kKOM, R»= 680 Om, C,= 30 nd MuHyc 60
Bpems Bbibopku chnara /EF oTHocuTENbHO cUrHana 25,
noBTopHOro YteHusi /RT, Hc, tART-EF) - 40 125,
npu: Ucc= 4,5 B, Ri4=1,1 kOMm, R1,=680 Om, C.= 30 nd MUHycC 60
Bpewms Bbibopku cpnara /EF oTHOCUTENBHO 25,
curHana /R, Hc, taRr- EF) - 40 125,
npu: Ucc= 4,5 B, R1=1,1 kOMm, R1,=680 Om, C.= 30 n® MUHycC 60
Bpewms BbIOOpkn donara /FF oTHOCUTENBbHO curHana 25,
3anucu /W, Hc, tA(W_ FF) - 40 125,
npu: Uce= 4,5 B, Ri4=1,1 kOm, R;,=680 Om, C,= 30 nd MUHYC 60
© 3AO0 «lMKK MunaHop» TCKA.431223.007CI1 10



Cneyudukayus 1645PI 1T, K1645PI1T

° 0§J 5] Hopma § O
HaumeHoBaHWe napameTpa, % o 5 napamerpa £
eauHNLIa n3MepeHns, o3 = He He =
X M cC O
PEXUM U3MEPEHMS %8 § veree | Gonee =g
o [
Bpewms Bbibopku conara /HF oTHocMTENbHO curHana 25,
3anucu /W, Hc, tA(W_ HF) - 40 125,
npu: Uge= 4,5 B, Ri4=1,1 kOM, R(,=680 Om, C = 30 nd MUHYC 60
Bpewms BbibopkM curHana /XO oTHOCUTENbHO t 25,
curHanos 3anucu /W (cuntbiBanust /R), He, ,[A(W'XO) - 40 125,
npu: Ucc= 4,5 B, Ru1=1,1 KOM, R,=680 Om, C,=30 nd | "R MuHYC 60
25,
Bpemsa uukna 4yteHusa, HC tovm 50 _ 28,
MUHyc 60
Bpems BocCTaHOBNEHNA NOCNE CYNTBIBAHUSA, HC 29,
tREC(R) 10 — 125,
MUHycC 60
JnutenbHoCTb curHana Ytenus /R, He 25,
MUHyc 60
Bpems 3agepxkn pacnpocTpaHeHnsa curHana
BbIXOAHbIX AAHHbBIX NpY Nepexoae N3 COCTOAHNS 25
“BbIKno4eH0” B COCTOSIHME HU3KOTO (BbICOKOrO) t 5 _ 128
YPOBHSI OTHOCUTENBHO curHana 3anucu /W B pexumve PZL(W) MI/IHyC,GO
CKBO3HOIO YTEHUS, HC,
npu: UCC= 4,5 B, R|_1=1,1 KOM, R.»=680 OM, C.=30 n®
Bpems coxpaHeHus curHana BbIXOL4HbIX AaHHbIX 25,
OTHOCUTENbHO curHana 4YTeHus /R, Hc, tvQ) 5 - 125,
npu: Ucc= 4,5 B, R.1=1,1 kOm, R1,=680 Om, C,= 30 n® MUHyc 60
Bpewmsi 3agepxku pacnpocTpaHeHns curHana
BbIXOOHbIX AaHHbIX NpY nepexoie N3 COCTOAHNSA 25,
HW3KOro (BbICOKOr0) YPOBHSI B COCTOSIHME trLz(R) - 25 125,
“BbIKMOYEHO” OTHOCUTENbLHO CUrHana YteHus /R, He, MUHYyc 60
npu: Ucc= 4,5 B, R 1=1,1 kOm, R =680 Om, C = 30 n®
Bpewmsi 3agepxku pacnpocTpaHeHns curHana
BbIXOOHbIX AaHHbIX NpY nepexoie n3 COCTOAHNSA 25,
“BbIKNOYEHO” B COCTOSIHME HU3KOIO (BbICOKOrO) trzL(R) 5 - 125,
YPOBHSA OTHOCUTENBHO curHana vteHus /R, He, MUHYyC 60
npu: Ucc= 4,5 B, R 1=1,1 kOm, R =680 Om, C = 30 n®
Bpema uumkna 3anucun, HC 25,
toyw 50 - 125,
MUHYyC 60
[nutenbHocTb curHana 3anucu /W, He 25,
twow) 40 — 125,
MUHyc 60
Bpemsi BoccTaHOBRNEHUS Nocne 3anncu, He 25,
tREC(W) 10 - 125,
MuHyc 60
Bpemsi ycTaHOBNEHMS1 BXOOHbBIX AaHHbIX 25,
OTHOCUTENbHO curHana /W, He tsuo-w) 25 - 125,
MuHyc 60
Bpemsi yaoepxaHusa BXOAHbIX JAHHbIX OTHOCUTENBHO 25,
cvrnana sanucn /W, He tHo-w) 0 - 125,
MUHyc 60
Bpewmsi umkna c6poca /RS, He 23,
tCYRS 50 — 125,
MUHYyc 60
© 3AO0 «lKK MunaHop» TCKA.431223.007Cr1 11




Cneuudpukauyusi 1645PI'1T, K1645PI'1T

2 0§J 5] Hopma § O
HaumeHoBaHWe napameTpa, I05 napamerpa £
eauH1La N3MepeHs, 3= He He q;% ;%
PEXMM N3MEPEHUSA L%:é § veree | Gonee =g
o [
OnutensHoCTb curHana cépoca /RS, He 25,
tw(rs) 40 - 125,
MUHYC 60
Bpemsi yctaHoBneHust curHanos /R n /W tSURSR) 40 12255,
OTHOCUTESNbLHO curHana cbpoca /RS, HC tsuRs-W) MVIHyC’60
Bpems BoccTaHoBnEHNs nocre cbpoca, He 25,
trRec(rs) 10 - 125,
MUHyc 60
Bpems uukna noBTOPHOroO YTEHUS, HC 25,
tCYRT 50 - 125,
MuHyc 60
JnuTensHOCTb curHana noBTOpHOro YteHns /RT, HC 25,
tw (rT) 40 - 125,
MUHYyc 60
Bpems yctaHoBnexus curHanos /R n /W tSURT- R 25,
OTHOCUTESNBbHO CurHana noBTOPHOro YteHus /RT, HC tSURT - W) 40 - MVIL?/?),(SO
Bpems BoccTaHOBNEHUSA Nocne NOBTOPHOMO 25,
YTEHUS, HC trec(rT) 10 - 125,60
MUHYC
Bpems 3agepxkn pacnpocTpaHeHnsa curHana
BblkNntoueHna dpnara /FF npu nepexoage 3 coctosHus 25,
HWU3KOro YPOBHSA B COCTOSIHME BbICOKOIrO YPOBHSA tPLH(RS-FF) — 40 125,
oTHOcUTenbHO curHana /RS, Hc, MUHYC 60
npu: UCC= 4,5 B, R|_1=1,1 KOM, R>= 680 OM, C=30no
Bpems 3agepxkn pacnpocTpaHeHnsa curHana
BblkntoveHus cdonara /HF npyn nepexoae n3 cocTosHUs 25,
HWU3KOro YPOBHS B COCTOSIHME BbICOKOIrO YPOBHSA tPLH(RS-HF) - 40 125,
oTHocuUTenbHO curHana /RS, Hc, MUHyc 60
npu: Ucc= 4,5 B, R.1=1,1 KOMm, R 2=680 Om, C, = 30 n®
Bpewms 3agepxkn pacnpocTtpaHeHus curHana /FF npu
nepexoae 13 COCTOSAHUSA HU3KOro YPOBHS B COCTOSIHME 25,
BbICOKOrO YPOBHS OTHOCUTENBHO CUrHana tpL HR-FF) - 40 125,
yTenus /R, Hc, MuHyC 60
npu: Ucc= 4,5 B, R 1=1,1 KOm, R 2=680 Om, C, = 30 n®
Bpems yoepxaHusa curHana /R B COCTOAHUN HU3KOTO 25,
YypOBHS, nocre nepexofa curHana /EF coctosHune tHEFR) 40 - 125,
BbICOKOrO YPOBHS, HC MUHYyC 60
Bpems 3agepxkn pacnpocTpaHeHnsa curHana
BblkntoveHus cdonara /EF npu nepexoge n3 cocTtosHus 25,
HW3KOro YPOBHS B COCTOSIHNE BbICOKOIO YPOBHS tpLHW-EF) — 40 125,
OTHOCcUTEenbHO curHana 3anucu /W, Hc, MUHYyC 60
npu: UCC= 4,5 B, R|_1=1,1 KOM, R.»>=680 OM, C=30no
Bpems 3agepxku pacnpoctpaHeHunsa curHana /HF npu
nepexoae 13 COCTOSAHUS HU3KOrO YPOBHSI B COCTOSIHME 25,
BbICOKOIrO YPOBHS OTHOCUTENBLHO CUrHana tPLH(R-HF) - 40 125,
yTeHus /R, HC, MUHYc 60
npu: UCC= 4,5 B, R|_1=1,1 KOM, R.»>=680 OM, C=30no

© 3A0 «l1KK MunaHdp» TCKA1.431223.007CI1 12



Cneyudukayus 1645PI 1T, K1645PI1T

2 0§J 5] Hopma § O
HaumeHoBaHWe napameTpa, I05 napamerpa £
eauH1La N3MepeHs, 3= He He q;% ;%
PEXUM U3MEPEHMS L%:é § veree | Gonee =g
o [
Bpewms yaepxanusa curdHana 3anucu /W B COCTOAHUN 25,
HW3KOro ypoBHS nocne nepexoga gnara FF B tHEF - w) 40 - 125,
COCTOSIHME BbICOKOTO YPOBHS, HC MUHYC 60
Bpems coxpaHeHus curHana /XO oTHOCUTENbHO ¢ 25,
curnanos 3anvcu /W (cumTbisaHus /R), He, tV(W'XO) — 40 125,
npu: Ugc= 4,5 B, Ri1=1,1 kOM, R1,=680 Om, C,=30nd | RX9 MuHyC 60
AnutensHOCTb curHana paclumperust /XI, He 25,
tw(x|) 40 — 125,
MUHyc 60
Bpems BoccTaHoBneHuns curHana /XI, He 25,
tREC(XI) 10 — 1 25,
MUHYyC 60
Bpewms ycraHosneHus curHana sanucm /W t 25,
(cunTbiBaHMS /R) OTHOCUTENBHO CUrHana tSU(X"W) 15 - 125,
paclumpeHus /XI, Hc SUXIR) MuHyc 60
Bpewms 3agepxkn pacnpocTtpaHeHus curHana /FF npu
nepexoge u3 COCTOSIHUS HN3KOro YPOBHSA B COCTOSIHMNE 25,
BbICOKOrO YPOBHSI OTHOCUTESIbHO CUrHana noBTOPHOTO | tp H(RT-FF) - 40 125,
yTeHust /RT, Hc, MuHyc 60
npu: Ucc= 4,5 B, R.1=1,1 KOMm, R 2=680 Om, C, = 30 n®
Bpewms 3agepxkn pacnpoctpaHeHnsa curHana /HF npu
nepexoge u3 COCTOSIHUSA HN3KOro YPOBHSA B COCTOSIHMNE 25,
BbICOKOrO YPOBHSI OTHOCUTESIbHO CUrHana rnoBTOPHOTO | tpy H(RT-HF) - 40 125,
yTeHust /RT, Hc, MuHyc 60
npu: Ucc= 4,5 B, R.1=1,1 KOMm, R 2=680 Om, C = 30 n®
© 3AO0 «lKK MunaHop» TCKA.431223.007Cr1 13




Cneuudpukauyusi 1645PI'1T, K1645PI'1T

tCYRS
tw(rs)
RS \ e
RS R 7
. tsurs-w) . trec(rs) g
w > —
L
tsursR)
R >
taRs-EF)
EF
N
tPLHRS-FF), tPLH(RS-HF) -
HF FF 0000 X ST SO
G R R R SRR

PucyHok 7. BpemeHHble gnarpammsl Lmkna copoca

’ tevr L twr)
tarD) ) tRECR) tar-0) -
R \ / \ /
\ / i / trLzr)
trzLR) tv()

Qo-Qs VIcTUHHbIE ><>< NcTuHHbIE
BbIXOAHbIE [AaHHbIE BbIXOAHbIE [JaHHbIE
teyw

twow) trecow)
w \ / \ /
\ / \
 tsupw | tho-w)
Do-Ds BxoaHble AaHHble <onp,Hb|e JaHHble >—
PucyHok 8. BpemeHHble gnarpamMmmbl LMKAOB 3anNnUcu U CHUTbIBAHUSA

© 3A0 «l1KK MunaHdp» TCKA1.431223.007CI1 14



Cneuudpukauyusi 1645PI'1T, K1645PI'1T

MocneaHss UrHopupyemas lNepBoe
3anunck 3anuck yTeHne

) N
W _\_//
taerr) tPLH(R-FF)

FF /

PucyHok 9. BpemeHHble agnarpammbl yctaHoBneHmsa un cbpoca cnara “nonHoin”

MocnepHee WrHopupyemoe Mepaas
YTeHue yTeHue 3anuce

! N/

tar-EF) tPLHW-EF)

EF /

BbixoaHble
[aHHble [aHHble

PucyHok 10. BpemeHHble guarpammbl yctaHoBrneHna n cbpoca dnara “nycron”

toyrt
- twrT)
RT \ /
tsurT-R)s tsurT-W) trec(rT)
WR / tPLHRT-FF), tPLHRT-HF), \
tART-EF) L

- McTuHHOE
HF, EF, FF 3HayeHune nara

PucyHok 11. BpemeHHble guarpammbl LiMKna NOBTOPHOIO YTEHUSA

© 3A0 «l1KK MunaHdp» TCKA1.431223.007CI1 15



Cneuudpukauyusi 1645PI'1T, K1645PI'1T

W
\ / trLHW-EF)

EF / ther-R)

T OO

PucyHok 12. BpemeHHble guarpammbl onepauunn YteHna npu cbpoce dnara

‘nycton”

R
7# tPLHR-FF)
/

=3 /

T AOOOUNOUNNNNANANNNNN

PucyHok 13 BpemeHHble guarpammbl onepauun 3anucm npm cbpoce gnara “nonHbin’

W
AN /

taw-er)

th(rr-w)

tPLH(R-HF)

3anonHeH 6onblie Yem Ha NoNoBUHY
3anonHeH Ha NoONoBUHY WUN

MeHblLlEe

PucyHok 14. BpeMeHHble guarpammbl onepaunmn ycTaHoBneHus u cbpoca cpnara
“HanonoBMHY NOMHbIN”

3anucb no nocnegHemy

w —LK anpecy Ve

YTeHune n3 nocnegHero

R agpeca

taw-xo) tvw-xo) tv(r-x0)

D

taRr-x0)

PucyHok 15. BpemeHHble gnarpammbl onepaumi 3anmcu 1 YTeHnsa npu BbipaboTke
MMNynbca NocrnegHero agpeca Ha BbIXxode pacLUMpeHUs

© 3A0 «l1KK MunaHdp» TCKA1.431223.007CI1 16



Cneuudpukauyusi 1645PI'1T, K1645PI'1T

twxiy

trecxy

\ /

tsuxi-w

~

3anucb no nepeomy
N aapecy

i /

Li /
‘tSU(XI-R)

UTeHue 13 nepsoro
: appeca

PucyHok 16. BpemeHHble gnarpammbl onepauuin 3annucm n YTeHna npu nogade

nMmnynbcCa nocnegHero agpeca Ha Bxo4 paclunpeHund

BxogHble
[aHHble
W \—7
tHEF-R)
EF
tPLHW-EF) tar-EF)
trzLw) taRD)
«—» < b
BbixogHble McTrHHbIE
AaHHble BbIXOAHblE OaHHble
PucyHok 17. BpemeHHble guarpammbl onepauumn CKBO3HOIO YTEeHUS
) \ /
~ thEF-w) |
W : : : : \ 74
tpLHRFR)
FF
taw-
A(W-FF) tvo-w)
BxoaHble NcTuHHblE
AaHHble BXOAHble OaHHble
tar-D)
P tsuo-w)
BbixoaHble NcTuHHblE
OaHHble BbIXOAHbIE OaHHble

PucyHok 18. BpemeHHble guarpammbl onepauun CKBO3HOM 3anvcu

© 3AO «lKK MunaHOop»
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Cneuudpukauyusi 1645PI'1T, K1645PI'1T

TunoBble 3aBUCUMOCTH

0,18

o 00054

@ : P
:6) 0!17 — — ~—— é ,,./'/‘ ‘
— 0,0049 -
0,16 —— -
0,15 — o
0,0044 //
0,14 -~
’/
013 ===+ 0,0039 d
______ e 2 i
0,12 e %'
0.11 0,0034 = — — :
35 37 39 41 43 45 47 49 51 53 55 57
0,10
Ucc, B
3,50 4,00 4,50 5,00 5,50
Uec, B T=Mutyc 60C -—--T=25C = = 'T=125C
T=muHyc 60C = = 'T=25C - =T=125C
PucyHok 19. 3aBUCMMOCTb BbIXOAHOMO PucyHok 20 . 3aBUCMMOCTb BbIXOAHOTIO
HaNPSXXeHUs1 HU3KOro YPOBHS OT HanpsaXeHus HanNPSAXXeHUs BbICOKOTO YPOBHSA OT
nUTaHNA U Temnepartypbl HanNpPsH>KeHUs NUTaHusa U TemnepaTypsbl
m 0,30 4 / o 4.55 -
e 3
= 025 45 ]
0,20 7 4’45 -
0,15 aa
0,10 4 4,35 |
0,05 7 s
0,00 T T T T T T T T 1
4,25 T : . .
o 1 2 3 4 5 6 7 8 9 10 - = “ 5 > P o
loL, MA lor, MA
PucyHok 21. 3aBUCMMOCTb BbIXOAHOMO PucyHok 22. 3aBUCMMOCTb BbIXOAHOIO
HanNPSXXeHUs1 HA3KOro YPOBHS OT TOKa HanNPSXXeHUs BLICOKOrO YPOBHSA OT TOKa
Harpy3ku, npu: Ucc=4,5 B, T=25 °C Harpy3ku, npu Ucc=4,5 B, T=25 °C
<49 <580
@ 45 g
o
<41 1 / 56.0 N
371 / \

/_/ 54,0 - N
2 ~—

52,0
25 - T~
21 1 50,0 - ~——
17 - ————
13 fTTmmmmm=tps AP | 48,0 ; ; ‘
-60 -40 -20 0 20 40 60 80 100 120 140
3,5 4,0 4,5 5,0 55 6,0 e
-—-—-T=muHyc 60C = =:T=25C =—T=125C Ucc, B ’
PucyHok 23. 3aBncrMMoCTb TOKa PucyHok 24. 3aBncMMOCTb AMHAMMYECKOrO
noTpebneHns B pexxmme XpaHeHusi OT TOKa NoTpebneHns oT TemnepaTypbl, Npu:
HanpsKeHus nuTaHus, npu: T=25 °C, Ucc = 5,5 B, 10=0 MA, tcyr (tcyw)= 50 HC
125 °C, muHyc 60 °C
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Cneuudpukauyusi 1645PI'1T, K1645PI'1T
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PucyHok 25. 3aB1UCMMOCTb AMHAMMYECKOrO
TOKa NOTpebneHus oT BpEMEHN LMKIIa YTEHUS
(3anucu) npu Ucc = 5,5 B, T=25°C

——/

T ———————

0,1 0,3 0,5 0,7 0,9 1,1
UL, B

PucyHok 27. 3aBUCMMOCTb ANHAMMUYECKOrO
TOKa NOTpebneHns oT BXOOAHOIo HanpsikeHns
Hu3koro yposHsa npu: Ucc=5,5 B, Uy=2,4 B,
tCYR(tCYW)=5O HC, T=25°C

0 100 200

C, no

PucyHok 29. 3aBnCMMOCTb OANUTENbHOCTYU
dopoHTa HapacTaHus t; n ppoHTa cnaga t;
BbIXOAHbIX CUrHaroB OT EMKOCTU Harpy3ku
npu: Ucc =4,5B, T=25°C
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PucyHok 26. 3aBncmMmocTb
ANHAMMYEeCKoro Toka noTtpebneHns ot

BXOOHOIo HanpaxXeHusa BbICOKOIo YpOBHA
npwu: UCC=5,5 B, U||_=0,8 B, tCYR(tcyw)=50 HC,

T=25°C
/

62,
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42,9 4
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PucyHok 28. 3aBncMMOCTb AMHAMMYECKOrO
TOKa NOTPeONeHns OT HanNPsKeHUa NUTaHUA
npu: Uo|_=0,8 B, UOH=2,4 B, tCYR(tCYW)=5O
HC, T=MuHyc 60°C
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PucyHok 30. — 3aB1CMMOCTb BPEMEHM
BbIOOPKN JAHHBIX OTHOCUTENBHO CUrHana

yTeHus /R oT EMKOCTM Harpy3ku
npn Ucc=4,5B, T=25°C
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Cneuudpukauyusi 1645PI'1T, K1645PI'1T
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PucyHok 31. 3aBucmMmocTb BpeMeHu PucyHok 32. 3aBnUCMMOCTb BpeEMEHH
BbIOOPKN JAaHHbBIX OT HANPSHXKEHUS NMUTaHNS, Bbl6opky curHana XO taw-xo), BPEMEHU
npu: C =30 n®, T=125°C BbIOOPKM JaHHbIX tar-D) OT TEMNEpPaTYpbI
npu: Ucc=4,5 B, C.=30 n®
28 2 32
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3,6 4,0 44 4.8 5,2 5,6 6,0 3,5 4,0 4,5 5,0 55 6,0
Ucc, B Ucc, B
PucyHok 33. 3aBncumMocTb BpeMEHMU PucyHok 34. 3aBnCMMOCTb BpEMEHN
BblGOpKK curHana XO oT HanpskeHus BblboOpkKu pnara HF oT HanpspkeHus
nutanma npu: C =30 n®, T=125°C nutanma npu: C =30 nd, T=125°C
2
~ 25 \ 235
%23 \ %32 \\
21 1 \\ 29 \\\
19 7 \\ 26 \\
17 T~
23
36 40 44 48 52 5,6 35 4 45 5 55
Uoc, B Ucc. B
PucyHok 35. 3aBncMmMocTb BpemMeHu PucyHok 36. 3aBncrMMoCTb BpeMeHu
3a4€epXXKN pacrnpocTpaHeEHUs1 cMrHana BblbOpkM chnara FF oT HanpsikeHus
BblkntoveHns pnara HF ot HanpsaxeHus nutaHusa npu: C =30 n®, T=125 °C
nutanuma npu: CL=30 nod,
T=125°C
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PucyHok 37. 3aBNCMMOCTb BpEMEHU
3a4epPXKN pacnpocTpaHeHnsa curHana
BblkntoveHus onara FF ot HanpshkeHus
nutanuna, npu: C.=30nd, T=125 °C
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PucyHok 38. 3aBncrMmocTb BpeMeHu
Bbl6opkn chnara EF ot HanpsikeHus
nutanus, npu: C =30 nd®, T=125 °C
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T, °C
e—yiar HF = = 1gnar FF doar EF

PucyHok 39 . 3aBncumMocTb BpemMeHMU
3a4epPXKN pacnpocTpaHeHnsa curHana
BblKkMoveHus onara EF oT HanpskeHns
nutanua, npu: C =30 nd, T=125 °C

TCKA1.431223.007CI1

PucyHok 40. 3aBnCMMOCTb BpeEMEHM
BbI6opkn donara HF taw-Hr), BPEMEHU
Bblbopku donara FF taw.rr), BpEMEHH
BbIbopky donara EF tar-er) OT Temnepatypbl
npu: Ucc=4,5 B, C =30 n®

21



Cneuudpukauyusi 1645PI'1T, K1645PI'1T

15 |
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60 40 20 0 20 40 60 80 100 120 140
— — —qrarHF ™ ™ (yjar FF ese————chror EF T 0C

PucyHok 41. 3aBnCMMOCTb BpeMeHuU
3aQlepXXKN pacrnpocTpaHeHus curHana
BbIKntoueHns dnara HF teLnRr-HF),

curHana sbikntoyeHns dnara FF tepr-Fr),
curHana sbikntodeHuns dnara EF tp yow.er) OT
TemnepaTtypsbl, npu: Ucc=4,5 B, C =30 n®
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Cneuudpukauyusi 1645PI'1T, K1645PI'1T

FabapuUTHbLIN YepTeX MUKPOCXEMbI

s

o i ;,
‘ 12,7 0,27
15 % 14
f ——r—————— [ ———————— ]-
e — T e —— ]
= | e }
=————— ‘ = }
== i ——x——x 13
} —r—r—————— ‘ ————————P .
— 2 | N e B
==——1 | —— —— — } e
e P — | —
— i —
— 28 | N PE— ’
e 26,1max 2-
PucyHok 42. Kopnyc 4119.28-8
UHopmaumna ana 3akasa
O603HayeHne Mapkposka Tun kopnyca TemnepaTtypHbIN
MMUKPOCXEMbI ananasoH
1645PT1T 1645PI1T 4119.28-8 MUHyc 60 — 125 °C
K1645PI1T K1645PT1T 4119.28-8 MUHyc 60 — 125 °C
K1645PIMTK K1645PM1T" 4119.28-8 0-70°C

Mukpocxembl ¢ npuemkon «BlM» mapkupytoTcs pomoom.
Mukpocxembl ¢ npuemkon «OTK» mapkupytotcsa 6ykson «K».
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Cneuudpukauyusi 1645PI'1T, K1645PI'1T

JNlnct perncrpaumm nameHeHUn

Ne NeNe
i [aTta Bepcusa KpaTkoe cogepxaHve nsmeHeHus N3MEHSAEMbIX
JINCTOB

1 101.02.2010 | 1.12 | Ai3MeHeHO HauMeHOBaHWE JNEeKTPUYECKUX
napameTpoB B Tabn. 5 ©n BpeMeHHbIX
anarpammax. lJobasneH NUCT perncrpaunu.

2 |02.04.2010 | 1.13 | KoppekTnpoBka Ha OCHOBaHWW MNIAHOBOrO 1,17
nepecmoTpa AOKYMeHTaumm

3 |27.04.2010 | 1.14 | 3ameHa norotuna 1

4 |23.08.2010 | 1.15 | OTKOppPEKTMPOBAHbI AnHammyeckune 1,9-12
napamMmeTpbl

5 |27.08.2010 | 1.16 | KoppekTupoBka 3EKTPUYECKNX 9-12

napameTpoB B Tabn. 5 B COOTBETCTBUMM C
NporpaMmon M3MepeHnst MMKPOCXEMbI

6 | 01.09.2010 | 1.17 | KoppektupoBka napameTpoB B Tabn.5 Ha 9-12
ocHOoBaHun T3

7 |30.03.2011 | 2.0 |TlNpuBeaeHbl B cooTBeTCTBUE C TY:

1. CTpykTypHasa 6nok-cxema panc.6 7

2. Tabnuua 4; 9

3. Tabnuua 5; 10-13

4. lobaBneHbl TUNOBbIE 3aBUCUMOCTH 18-24
8 104.10.2011| 2.1 | YTOMHEHME HAMMEHOBAHNA MUKPOCXEM Mo Tekcty
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