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J1aH.

PacnpegeneHHbin XxapakTep CUCTEMbI pa3paboTKku, NPOM3BOACTBA U UCMbITAHUN
coBpemeHHon IKb. Kateropuu PC

Ob6ecnevyeHne PC go Hayana OKP (3agaHue TT un Boi6op ncnonHutenen OKP)
PagnaunoHHO-OpUEHTMPOBAHHOE NPOEKTUPOBaHNE U3OENUNA

OueHKka cooTBeTCTBUS n3genus TpeboBaHnam PC Ha aTanax npeabsaBrieHns U coayu-
npuemkn OKP: ncnbiTaHns (npeaBaputenbHble, KBanndukaLnoHHbIE), pacYeTHO-
SKCMepUMeHTanbHbIE OLIEHKM

3anuck nHdopmauum no PCe TY n T

Komnnekc meponpusaTni no rapaHtmpoBaHnio PC npoaykuny B NPON3BOACTBE: BXOAHOM
KOHTPOSMb MaTepuanoB, KOHTPOSIb CTabunbHOCTK TI1, KOHTPONb NAapPTUX NANACTUH, TUMNOBLIE
nchblTaHng

Obecneyenmne n koHTponb PC OKb B npouecce akcnnyataunn B POA: moaenb
aKcnyaTauumy 1 YTOYHSOLWWIA pacyeT paanauoHHOW Harpy3kn, paunoHanbHbIV BbIGop U

ceptndmkauns Kb no PC ,



PacnpeneneHHbIn xapakTep cUcTeMbl pa3paboTkm, Nponu3BoaCcTBa
N UCNbITaHNUWU COBPEMEHHON «YMHOMN» OKB (MUKPOJSIEKTPOHUKN,
TCBY, onToanekTpoHMKN, MMKPOCUCTEMHOW TEXHUKMN,...):

[lpoekTnpoBaHme B ansanH-ueHTpax — Ll (3agaya — 6onee 300)

A3roToBrieHME KpucTansoB Ha (KOHTPAaKTHbIX) MPON3BOACTBaX
(«KPEMHMEBBLIX habpukax») — OTEYECTBEHHBLIX N/ 3apyDEXHbIX

KoHcTpykTuBHasa peanusaunsd 9Kb B Buge SM, CHK n CeK (go
HECKOJIbKUX ThbICAY BbIBOAOB)

icnbiTaHmsa (B T.4. pagnaunoHHbIe) B pacnpeaeneHHbIx (Kak
geozpagbuvyecku mak u rno eeodomMcmeeHHoU ripuHaonexHocmu) VL

PacnpeneneHHbIn XxapakTep paspaboTkn, Npon3BoacTBa U
ncnolTaHnm SKb He BNosiHe y4TEH CMCTEMOM CTaHOapTu3auum (B
OCHOBHOM — MPOLUSIOro BeKa)



KaTteropuna PC 2 (nosbiweHHas PC
- bopT 3Yc...4YC)

Kateropua PC 0 — tpeboBaHun PC HeT

KaTteropus PC 1 (6a3oasi PC - 1Yc...2Yc) 4
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MeponpuaTtns no obecrieyeHnio PC
0o Havana OKP (koHKypca):

3apaHue TT no PC - Ha ocHoBe KIBC «Knnmat» m

MeXXBe4OMCTBEHHOW TUNOBOW POPMbI 3anuncu;

i

BblOOp rofioBHoro ncrnonHutens OKP (c yyetom

TEXHNKO-9KOHOMMNYECKOrO COCTOSHUA 1 OOBEPEHHON
KOHCTPYKTUBHO-TEXHOMOrn4yeckon nnatdopmel - KTT1):

i

paspaboTymk (OLl) — B T.4. N0 pesynbTatamMm AEMOHCTPaLNN EFO
«pagnaumoHHON KBanndunkaunumy;

narotTosuTesb (NponssoacTeo, BTI1) — B T.4. No pe3ynbTaTtam ero
«pagviauoOHHOW XapaKTepusaumnms.



TT no PC B T3 Ha OKP (no ro3 v mexxsasopckoi koonepauum):

- 3aganue TpeboBaHuu ctomnmkoctn Kb no NOCT PB 20

39.414.2* (Bkniouas aMnnMTyaHO-BPEMEHHbIE U CNEKTPanbHbIe
XapaKTepuCTWKK) MO TUMNOBbLIM POpMaMm 3arnuncu;

N.10 TT «MNpwu paspaboTke TexHMyeckoro npoekta OKP A0/KHbl 6bITh BbIOpaHbI
6MbMOTEKM 3/1EMEHTOB, CXEMHO-TOMOIOMMYECKNE U KOHCTPYKTUBHbIE peLLeHns aJs
obecneyeHns TpeboBaHMN MO CTOMKOCTU K CrielnanbHbiM (hakTopaM B COOTBETCTBUM
¢ nonoxeHusimm OCT 11 0999 (B TOM uncne, Ha OCHOBE pe3y/ibTaToB
PaANaLUMOHHBIX MCCNEA0BaHMA TECTOBbLIX CTPYKTYP, MaKeTHbIX 06pa3LoB
(PYHKUMOHaNbHbIX 6110KOB 1 NosypabprukaToB MMKPOCXeEM). Pe3ynbTaThl
NpeacTaBnAOTCA B OTYETHON AOKYMEHTALMN TEXHUYECKOro NpoekTa (B TEXHUYECKM
060CHOBaHHbIX C/lyyasiX AONYCKaeTCsl NpeaoCcTaBsaTh pe3ynbTaThl 40 3aBepLUEeHUS

pa3paboTku pabouen KO 1 T/l B BUAE OTAENBHOIO TEXHUYECKOro OTYETa-
060CHOBaHMS).»



XapakTtepmnaoBaHHas no PC KOHCTPYKTUBHO-TEXHOMNOrM4yecKas
nnatdopma npoekTupoBaHus n nponssoacrtea Kb

PC1:. neMoHCTpaums NpMMEPOB YCNELLUHON peannsaumm
dOYHKLMOHAanbHbIX aHasfioroB co3gaBaeMbIX U3OENNN C
3agaHHbIM ypoBHEM PC cunamm 3asiBfieHHON Koonepawumnm

paspaboTtymka (ALl) n npomnssoacrtea (ETT1)



XapakTtepusoBaHHas No PC KOHCTPYKTUBHO-TEXHOSIOrMYeckas
nnatdopma NpoeKTUpoBaHnA u nponssoactea Kb

PC2: gononHUTENbHO AEMOHCTPALUNA HanMmnM4yns:

| cpeAcTB pagnauMoOHHO-OPUEHTUPOBAHHOIO

npoekTupoBaHug (POIT): «rad-hard by design» (RHBD) - COBOKyNHOCTY
cpencTB npoektupoBaHug (design kit), oubnuotek, CO-6510k0B 1 pagmaLMoOHHO-
OPMEHTUPOBAHHbLIX MOAESEN AIEMEHTOB, CPEACTB BepuUdmKaLmm n
noeHTUKaLmMm pagnaunoHHO-4YyBCTBUTENBHbLIX MNAapaMeTpoB MOLESIEN,
METOAMNYECKON N BKCMEPMMEHTaNbHON 6asbl;

] cpeacTB MOHUTOPMHIA U KOHTPOMS CTabUITbHOCTY

TexHonornm No PC: tunosbix oLeHouUHBIX cxem (TOC) xapakTepusauunm
TT1, napameTpoB-moHUTOPOB (MM) 1 cxem koHTposisa TexHororum (CKT) ons
CTaTUCTUYECKOro MOHUTOPUHra u koHTpons TI1 no PC



MeponpuaTtnsa no obecrieyeHnto PC B xoge OKP: PC1

[1pn ncnonb3oBaHnm xapakrepmsoBaHHou rno PC KTT1
NPOEKTUPOBaHUA U NPON3BOACTBA AOMNOJSIHUTESBbHbIX
MEPONPUATUN HE TPEDYETCH.

Puckn HecooTBeTCTBUSA nsgenun tpebosaHmnam PC:

| HecyacTHble criydau (owubku npoekmuposaHus - T3, KO,
ymeyku - npu omcymcmeuu 3anaca o PC);
] HecTabunbHOCTb Texnpouecca no PC (nanuyue pasbpoca rio

PC ripu omcymcmeuu 8Xxo0HO20 KOHMPOJIS Mamepuarsios,
cmamucmu4yecKko20 MoHUmopuHaa u koHmposs TI1 o PC).



Meponpuatua no obecneveHuto PC B xoge OKP: PC2

1 6a3oBasg TeEXHOMNOrMa paguauMoHHO-OPUEHTUPOBAHHOIO

npoekTupoBaHus (POI) - «rad-hard by design» (RHBD) Ha
OCHOBE 3HAHMWN pagnaLUMoHHbIX 9OMEKTOB 1 MEXaHN3MOB 0TKa30B, PC
bnbnnotek, CO-6510KOB 1 pagnaLMoOHHO-OPUEHTMPOBAHHbLIX MOAENEN
9JIeEMEHTOB, TOMOJIOFMYECKUX, CXEMOTEXHUYECKNX U CUCTEMHbBIX
MeToaoB obecnevyeHns PC — B T.4. AaHHbIX Xxapaktepu3auuu BTl

| pagviaunoHHbIE NCCIIEOOBAHNS TECTOBLIX CTPYKTYP,
nonygabpnkaToB 1 SKCNEPUMEHTalNbHbLIX 06pa3LoB

N3OENNN ang oTpaboTKy TOMOMOrMYECKUX Y CXEMHBIX PeLLeH
N30enumn, BbIABEHNS crabbliXx MECT M NOTEHLMAaNbHbIX OLLNOOK
NPOEKTUPOBAHUS], MPOrHO3MPOBaHNS (rapaHTMpPoBaHus!) pe3ynbTaToB

rnocrieayrwnx pagnaumMoOHHbIX NCrbITaHUN OMbITHbLIX o6pa3u,0|3.
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basosbi mapwpyTt POl ana TCBY 9Kb

Cucmemnoe Ixcmpaxyua Paspabomka u Hpubopno-mexnonozuueckoe
npoekmuposanue napamempos POM Hccnedosanus TOC y3zomoenenue TOC  yoderuposanue

IHA YAJIbHBI.

I3TAH I

Ananuz mpeGosanui,  Ipocnosuposanueul — IC-CAP, ADS, IC-CAP ADS, Virtuoso IC TCAD

npoZHO3HAA OYeHKa PC,%S%’T"S“;&’;F’T]{’/% e Virtuoso IC Co3zoanue oudruomex POM

obocnosannulii 66160p Matlab IIpocnosuposanueu  Odpamnasn cea3p mexcoy smanamu

mexnonocuu i obecneuenue PC UCHLIMAHUIL U NPOCKMUDPOGAHUS
CxemomexHuueckoe
ADS,

npoekmuposanue -
Virtuoso

IC
Hpoznowposanue u . ..
Tononozuueckoe obecneuenue PC i e Paouayuonnvie
m OO

npoekmupoesanue ' ADS -l e = ™ 1 ucnslmanus
1 = S

Virtuoso 1C PE3VJIIBTAT:
Onvimnuwtit oopazey BH
9Kb TCBY3

IM-mooenuposanue
mononozuu Y
Kpucmanna, yuem EMPro, CST
6IIUAHUSA KOPHYCa H3zzomoenenue  Pazpadomxa CBY HO,

KpUCmaniioe MOHmMA}C KPUCHATINLO08

Bepugurayusn p—
mononozuu, £ - i B IKcnepumenmanvHole
n0020mMo6Ka K ' - .~ 0 uccneoosanusn

npou3eoocmey




Jlokanunsaunsa napasuTHbIX TUPUCTOPHLIX CTPYKTYP MO
pe3ynbTaTtam fla3epHbiX UCNbITaHN MHTEepdencHbix NC:

KMOI 0,6 mkm (XFAB)

I Tnn 2 —
CTOUKOCTb MO CTOUKOCTb MO
/.M, =0,03x1Yc 7UNs=0,1x1Yc

INokanusauma obnacten T3 ¢ nomouplo |
CPOKYCHPOBaHHOIO MUKOCEKYHOHOrO nasepa

4

YcTpaHeHne owmnbok
NPOEKTUPOBAHUS U
HOBbIE UCMbITAHNUS

4

JopaboTtaHHble BapnaHTbl TUMOB
11 2 — cTorkocTb no 7.1y > 6Yc!
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OueHka cootBeTcTBUSA PC OKb TpeboBaHnsam T3 Ha OKP

-~ OueHka PC 3KB no N'OCT PB 20.57.415, OTY Ha rpynnbl 04QHOPO4HOW
NPOAYKUMN C paunOHarnbHbIM UCMOSIb30BaHUEM BCErO apceHana aonyCcTuMbIx
ncnblTaTesibHbIX METOAO0B N YCTAHOBOK;

- PauunoHanbHble 00bEM 1 cOCTaB UCMbITAHUW, NCNOMb30BaHNE PaCYETHO-
aKkcnepuMeHTarnbHbix Metogos oueHku no FOCT PB 20.57.415 (B T.4. Ha OCHOBE
pesynbTaTtoB NpoBeAeHHbIX nccnegosaHun TC, nonydabpukaTtoB 1 aHaroros):

[ B AManasoHax XxapakTepUCTUK paauaLNOHHbIX BO3OENCTBUN, KOTOPbIE He
obecne4ymBaloTca UCNbITaTeNbHbIMU YCTAHOBKAMM;

] korga 3agaHHbIN ypoBeHb PC 3aBeoMO 0becneunBaeTcsl KOHCTPYKUMEN
n3genumn, NPUMeHeHHbIMU MaTtepuanamm u CUCTEMHLIMU PEeLLUEHUSMMN;

[ npwu HanM4unn «OrMOPHbIX» NMONOXUTENBbHbIX Pe3yrbTaTtoB paanalMOHHbIX
nccnenosBaHnn n ncnbitaHum TC v nsgenuin-aHanoros, KOTOpble MOTyT ObITb
0D0OCHOBAHHO pacnpocTpaHeHbl Ha oL eHBaeMoe nsgenue (No CoOoTBETCTBUIO
NHOOPMATMBHLIM KPUTEPUAM IKBUBANIEHTHOCTN).



L3NS HAAY MNOU — ynonHomouyeHHas 90 OP3IT MuHnpomTtopra Poccuu

PacnpepgeneHre NoAroToB/eHHbIX 3KCNEepPTHbIX
saknrodYeHHMit Ha N1 8 2015-2020 .

) "IHMOO Cnanc”
) "HUMN"
Y "OPEE™ - "HAA EN™

H AO "PHWMIA "SnekTpoHcTadoapT

M ML AO "HMN "Myascap™

drymn "PeALL-BHM D"
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[TpMep HEeKOPPEKTHbIX 4030BbIX UCMbITaAaHUN

HenHdopmaTuBHbIe
3aBUCMMOCTU NnapamMmeTpoB-
KpUTEPUEB rOAHOCTU OT
YPOBHS BO34eNCTBUS (B
cootBetcTBue ¢ T3 Ha OKP
n [NM).

IHaueHue
T.Ce,%1¥e

0,168
0,224 ,

He Qonee

i DD{PDY,
MK A

He Bonee

KouTponupyemeie napameTpsi

He MeHee -4
: Gonee 4

HE MeHee -4
He Donee 4
HE Mea-{r:é =4
He Donee 4
HE MeHee -4
He Bonee 4
HEe MeHee -4

He Gonee 4

HE meHee -4
He Donee 4
(& MeHee -1'4

e Gonee 4

ELJ’J.
MP

He MeHee -1
He Ganee |
He MeHee - |
He Honee |
HE MeHee -]
He Bonee |
HE meHee -1
He Ganee |
HE MeHee -
He Donee |

0,281
0,337




[MTpumep HEKOPPEKTHbIX UCMbITAHUN Ha
YBP v BI1P
YBP BbixogHown curHan LIATT.

YBP 1 BIP MUKpocxembl ONpefensitoT no KpuTepuit 100MkB — «CEOS1 HET».
Hanbonee yoobHoMy curHany ans
HabnogeHus ocumnnorpadom Ha
paccTtosiHum 20 m.

1
Tia

Pa3ssepTtka ocuunnorpadga ! | |
yCTaHaBMBAETCS Ha ypoBHe 1...2 | -

I NP
mc/oen, 1...2 B/gen, npu TMNoBbIX + o e O R Y SRR 5 e |
BpemeHax oT 100Hc, 1 Kputepuax no | g aei
BbIXOAHOMY HanpsbkeHuto ot 100 mkB.

TpeboBaHua cornacosaHHou MM no
Kputepumam npu onpeneneHun YbBP n
BIP npourHopmpoBaH®bl. W Tan e e ey




[Tpumep HeKoppeKTHOro napupoBaHna T3 npu T3Y

MNMyHkT T3 «AccnegoBaHuA cxembl
napupoBaHua T3 B cocTaBe annapartypbl,
npoBepKa coxpaHeHUus padboTocrnocoobHOCTHU
nocrie BbiAepXKu B TI»

[TpeanoxeHHas cxema rnapuposaHus TI:
[] cTpoutca Ha komnoHeHTax Ul ¢ HemnsBecTHon PC.

] He yunTblBaeT ANHAMUKN TOKOB NOTPEBNEeHms v
Brioknpyet paboTocnocobHOCTb U3OENUS CO CXEMOM
napupoBaHUS.

] He yuyuTblBaeT TeMnepaTypHbIn aMana3oH 1 ananasoH "
HaMpPs>XeHUN NMTaHnsA

17




[Topsgok 3anmcu B TY TpeboBaHui 1 cripaBoYHbIX AaHHbIX no PC

Tunoeas doopma 3anucu B TY TpeboBaHun n gaHHbIX no PC (s
npouecce pa3pabomku): no aHanormu 3anucu B TT - B pasgenax
TpeboBaHUI, CrpaBOYHbIX AaHHbIX 1 peKoMeHaauum no NPMMeEHEHMUIO.

- QakTn4yeckue 3HadeHust yposHen PC, nonyyeHHble B peayrnbraTe
NCNbITaHUN, YKa3blBalOTCA B oOpMe NoATBEPXKOEHHbIX 3anacos PC
(OTHOCUTENBHO CKBO3HOIO Lienoro 6a3oBoro ypoBHS) U CripaBOYHbIX
3aBUCMMOCTEMWN.

- [lpwn 3anucu ypoBHen TpeboBaHU NO pesyrbraTamM UCMbITaHU
HeobxoaMm (OBYX-TPeX KpaTHbIN) 3anac no (Npu ero Hanuymn);

- IOna PC2 Heobxogumo B TY (TH) ykazatb TOC gns KOHTpons napTun

NNacTUH, PEXUMbI N YCNOBUA KOHTPONSA napTui nnactuH no PC.
18



Obecne4vyeHne n koHTpornb PC Ha aTane
npounssoactea (PC2)

-  OxapaktepunsoBaHHOCTb 6a3oBoro texnpouecca no PC;

- BXoOHOWM KOHTPOnb NapaMeTpoB MCXOOHbIX MaTepuarnos;
CTaTUCTNYeCKNN MOHUTOPUHT N KOHTPOnb ctabunbHoctn TI1 no PC (no

[IM u CKT, onpederneHHbIM 1o pe3yribmamam xapakmepusauuu bTT1);

~  KoHTponb naptum nnactuH no PC - cnnowHoi unu BeIGopoYHbIi

(nepuognyecknn) - B 3aBMCMMOCTM OT 3anacoB u pasbpocos nokasareneun PC no

TOC: TC vnu rotoBbIM nsgenusim (06bekm, cxema 8KIt04YeHUS, pexxuMbl pabomeil,
[1KI - ebibuparom e xo0e OKP u yka3sbigartom e TY/T/[);

- TwunoBble ucnbitaHnst Ha PC - npu BHeceHun pagnalnoHHo-
YYBCTBUTENbLHbIX UBMEHEHUI (ecnKn B U3MeHeHMe BT — nepexapakrtepusaums).

19



TexHornornyeckmnm KOHTporsib naptun nnactuH (PC2)

UmeeTcH
3anac no yposHto PC
OTHOCUTESNIbHO HOpM TY

YpoBeHb PC He nmeet
3anaca OTHOCUTENbLHO
Hopm TY

Cma6bunbHocmb BTl no uamepeHusim MM u CKT

Het [la

BbIOOPOYHbIN
(Nnepmoanyeckni) KOHTPOIb

CnnowHon KOHTPOIb

napTun NnacTuH

no PC (rpynna «E» OTY) napTtuin nnacTtuH no PC

20



KoHTponb naptun nnactnd KMOIT BMK (TOC) B npoussoacTtee

Konuyecrteo o6pasyoe B Bslibopke
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Koppekuusa koapduumneHTa ysenmiyeHns 4o30Bom %ﬂ@ﬂﬂﬂ@ﬂgﬂﬂ‘
Harpy3ku kaxgou Nl Ha ocHoBe CTaTUCTUYECKUX T E e E e e E s
PyStM T RIS

KPUTEPUEB OLIEHMBAHUS




Tunosble ucnoiTaHna Ha PC npu pagnaunoHHO-
YyBCTBUTENbLHbIX KOoppeKkunax TT1*, KOHCTpyKuun,
CXEMOTEXHUKE U/ TONONOrMnN N3Qenmns

NHTepdencHbIn KoHTposnep, TexHonorna KHW 0,5 mkm, dhabpuka 1X1

7 A AR i’
[ ats

T3 -60 MaB cvm2/mr T3 —1 MaB cm2/mr TO — 6 MaB cm?/mMr T3 — 60 MaB cm?2/mr
[lo3a: 200 000 ep. [o3a: 500 000 ep. [o3sa: 450 000 en. [loza: 1 000 000 epn.

EEEEE——— S

Moagudukaumsa Tononornm Mogmndmkaums Tononormm HacTpouka Texnpouecca
cbon Texnpouecca HaCcTpomKa Texnpouecca 22




Ob6ecneyveHne n koHTponb PC OKb Ha atane akcnnyatauum

aHanma n ytodHeHune (pacudet) mogenu akcnnyartaumn Kb B POA v BnuaHue 3awuTol;
BbIOOP 1 aHanmM3 KpUTUYHOM HoMmeHknatypbl QKB ansa ceptndmkaumoHHbIX NCMbITAHUN;

naoeHTndnkKauus, BXogHoW KOHTPOSb U cepTUPUKALMOHHbBIE NCMNbITAHUS 3aKYNOYHbIX
naptn Kb Ha cooTBeTCTBME Moaenn akcnnyaraumm B POA

MHHHCTEPCTBO NPOMBILWJIEHHOCTH H TOPI'OBAH
POCCHHC PALIHH

NOJOKEHHE

ANEKTPOHHASI KOMIIOHEHTHASI BA3A
HHOCTPAHHOI'O IIPOH3BOACTBA

CocTag H NOPAAOK NPOBEIeHHS CePTHHHKAIMOHHEIX

HeNBITAHHI

POK 05.002/4/1 — 2015

THIOBAH OBITAH [TPOIPAMMA-METOJHKA

SKHEHLLES00.01.0001-0OMH




YTOYHAOWNN (OTHOCUTENBHO MOAENN JKCnnyaTaunm)
pacyeTt go3oBoun Harpyskm Ha QKb B annapartype

PacuyeT nokarnbHbIX 4030BbIX Harpy3ok ans bP3A,
cogepxauwien 6onee 1000 aktnsHon IKb

24



PeanbHasa go3oBas Harpy3ka Ha OKb B annapaTtype MOXeT
ObITb HUXE YKa3aHHOW B MOAENN JKCnnyaTtauun

PACNPEJAE/NIEHUE TPEGOBAHUM MO CTOMKOCTMU K
BO3JEACTBUIO NOT/IOWEHHOM A03bl B BP3A
(BO/IEE 100 TUNOB BP3A 3A 20 JIET MO AAHHbIM

80
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20
10

0

[0, 13]

AO "3HNO Cnanc")

5 - 1

(13,26]  (26,39]  (39,52] (52, 65]

[wvanasoH Tpe6oeaHuii, Kpapg,

1
(65, 78]

MornoweHHan no3a, Kpan,

PacnpegeneHne nornoweHHbIX 403 B MecTax MoHTaxa JKb B POA
C YYETOM TPEXMEPHOW KOHCTPYKUMA PIA 1 KA

100 <

‘YHMdJMLlMpOEaHHbIe TpeBosaHus ‘

C yueTom KoHCTpyKUMM KA, Bes POA

C yueTomM KOHCTpyKUMN KA 1 P3A ‘
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BnuaHne pexunmo n ycriosmn padotbl Kb Ha PC
npu ucnolTaHnsax B OKP n akcnnyatauum B annaparype

MOI' TpaH3ncTopsl (trench-gate):

Tpebyemasi CTOMKOCTb Kk Bo3geuncTemo T34
obeneunBaeTcsa CHMXeHNneM pabdoyvero
HanNpPs>KeHUS CTOK-UCTOK 0 YPOBHSI OKOS10
0,3 OoT MakcumMmaribHOro 3Ha4YeHus.

[atynk TemnepaTypbl:
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20 40 60 80 100 120 140
TemnepaTypa Cpemn:, oC

Tpebyemasi CTOMKOCTb K BO3AEUCTBMIO
MOLLIHOCTM O03bl MO KPUTEPUD TUPUCTOPHOTO
adhpekTa obecneymBaeTca NpPu CHUKEHUN
paboyen Temnepatypbl Ao +40C. 28



[Mpmep BNnSHUS 0COOEHHOCTEN NPMMEHEHUS: OTKa3 aBToOMaTa Ha

ypoBHe 7./, 0,04*1Yc npu CTOMKOCTUN BCEX KOMNMeEKTyoLWwmx no TY 2Yc

[MpnynHa: oTkas MMkpokoHTponnepa 1986BE93Y, koTopbIn 3annTaH OT JIMHENHOIO
ctabunusaropa 1325EH3.3Y: npu yposHe 7.1, 0,04*1Yc npoucxoant
KpaTKOBPEMEHHbIN (<1MmC) cOoM BbIXOOQHOrO HanpsiXeHust ctabunmsaTtopa 4O YPOBHS
NnTaHna (gonyckaetrca TY), KOTOpbIM NPUBOANT K OTKa3y MUKPOKOHTposnepa.

Mo pekomeHgauun VL npoBegeHa 3ameHa NMIMHENHOrO ctabunusaTtopa Ha
napamMeTpu4ecKkuii, Nocne 4Yero ypoBeHb CTOMKOCTU K Bo3aeucteuto 7., ctan 2Yc
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[TporHo3HbIn aHann3 HomeHknatypbl Kb Ul no PC

YucneHHocTb HomeHKAaTypbl 3KB UM (904 nepeyHs)
NPUHATDBIX Ha 3KcnepTtusy c 2015 no 2020 .

YucneHHOCTb HOMEHKNATY P
IKb UTI

B Konuuecteo Hanbonee
KpWTUuHbIX IKb UI1

B Konunuecteo HectoMkux IKE W

100000 150000 200000
Eq.




BbiBOAbI:

A dhekTnBHOCTL cuctemMbl obecnedveHnss u koHtpona PC 3Kb
onpenensaeTca KOMMNIeEKCoOM paanayMoHHO-OPUEHTUPOBAHHbIX
MEPONPUATUNA, BbINONMHAEMbIX HA KaXXgoM 3Tane pa3padoTku,
NPOWU3BOACTBA U AKCMyaTaunum n paunoHanbHbIMU
«TpaHcdepoM» OaHHbIX U Pe3ynbTaToOB C Ka)Xaoro arana Ha
nocnegywowime atanbl XXN3HEHHOIO LMKNa U3Oennu:

~ NpoekTnpoaHune nagenuimn B OKP ncnonb3yet nHpOopMaLMOHHbIN MaccuB
OaHHbIX O NMpaBunax NPoeKTUpoBaHns, mogensix, bubnmortekax, CoO-
briokax u xapakrepusaumm BbIopaHHON KOHCTPYKTUBHO-TEXHOSTOMMYECKON
nnatdopmbl B Yactu PC;
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BbiBOObI:

- OueHka cooTBeTcTBUA TpeboBaHuaMm T3 npu caadve-npuemke OKP onunpaetcs Ha
OaHHbIe O «3alloXeHHbIX» B U3genue Mmetogax un peweHusix no obecneveHuto PC, a
Takxke pesynbratbl uccriegosaHum TC, nonygabpurkaToB, aKCNepUMeEHTarnbHbIX
oOpasuoB 1 aHaroros M3genuim, YTo No3BosdeT BbldpaTh paunoHarnbHbIN COCTaB U
00beM paguauMOHHbIX NCMbITAHUW N PAaCYETHO-3KCNEePUMEHTanbHbIX oueHok PC;

[[apaHTUpoBaHue PC nsgenun B npouecce npon3BoAcTBa onnpaeTca Ha AaHHbIe
xapaktepusauum BTT1, pesynsraTbl CTAaTUCTUYECKOTO MOHUTOPUHIA N KOHTpons TT1,
KOHTponda naptun nnactuH no TOC, BbibpaHHbIM B OKP, a Takke pesynsratamu
TUMNOBbIX UCMbITAHUIA (NPY BHECEHUN pagnaLMOHHO-YYBCTBUTESTbHbBIX KOPPEKLNW);

O pekTMBHOE NPUMEHEHNE N3OENNIA B annapaType onupaeTca Ha MHpopmMaumio
TY (TpeboBaHua PC, pekomeHgaumm rno npuMeHeEHNI0, CnpaBoYHble JaHHbIE U
3aBUCUMOCTU), MOAENb JKCnyaTaunum n yTOHHAKLWWIA pacyeT pagnauuoHHON
Harpy3kn Ha QKb B annapatype, BbI6Op 1 NPOrHo3HbIn aHanma PC HoOMeHKNaTypbl
OKb 1 cepTudunkayMoHHble UCMbITaHNA 3aKyNOYHbIX NAaPTUA Hanbonee KPUTUYHbIX
npencrasutenen HomeHknaTtypbl Kb B pexxnmax n ycrnoBusax annapartypbl. s,
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