HayyHo-uccneaoBateNnbCKMM UHCTUTYT @‘M
«ACOHUKA»

MogenmpoBaHue 3/1IeKTPOHMKU HA BHELUHUE
BO3EeUCTBUA, CO3[laHNE KapT paboymx
PeXMMOB, aHA/IU3 HaAEXHOCTU U CO34AHUE
UMbpoBOro ABOUHMKA 3/IEKTPOHMUKM C
nomMouubto cuctembl ACOHUKA

eHepa/ibHbIM AUPEKTOP
LlanymoB Anekcangp CnaBoBu4, akageMu1K, npodgeccop,
AOKTOP TEXHUYECKUX HaYK, NlaypeaT NpeMuu
[MpaButenbctea PO B 06/1aCTU HAYKMN U TEXHUKM,
[peacepnartesib TeXHMYECKOro KOMUTETA NO CTaHAAPTU3aAL UM
TK 165 «CnctemMbl aBTOMaTU3UPOBAHHOI0 NPOEKTUPOBAHMUA
3NIeKTPOHUKMU >



[lnhaH ceMnHapa:
1. O cucreMe U pa3padoTUYHKeE.
2. 3agaum, pemaemele cuctemorit ACOHHUKA.
3. Cxema penieHus 3ajad.
4. IlepcieKTHUBHBIE 321a4MH.
5. IlocaenoBareibHOCTb BHEAPCHUS MOJCIAPOBAHMUS
Ha IPEAIPUSTHH.
6. HanpaBjeHusi 1OCIEayIOMIEro COTPYAHUYECTBA C
KOJUIEKTUBOM pa3pa0O0TUYHKOB.
/. BaxkHble JOCTUTHYTBHIE Pe3YyJbTAaThl IO CUCTEME
ACOHUKA.
8. IleHbl.
9. JlemoHcTpaumsi SKHBOW PpadOTbl CHCTEMBEI
ACOHMUKA Ha npumepax.
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ABTOMaTM3UpPOBAaHHAA
Cucrtema
O6ecne4vyeHuns
HapexXHoctu U
KayecTtBa AnnapaTtypbl
ACOHUKA
Cucteme 40 nert
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Cuctema ACOHHKA npuMeHeHa ¥ IpOogoIKaeT
IPUMEHSTHCA Ha IpeanpuaTusx Poccuun ripu co3manumn
NEKTPOHUKHM JIJIS PA3JIMYHBIX OOBEKTOB — OT€YECTBEHHBIX
KOCMHYECKHUX KOpaOJICH U CIyTHUKOB (B TOM YMCJIC JJIs
POCCUMCKOU YyacTu MexXIyHapoJHOU KOCMHUYECKON
CTaHIIMH), CAMOJIETOB, BEPTOJIETOB, KOpaOJIeH, MOABOJIHBIX
040K, TaHKOB, pakeT, noe3aoB (CAIICAH, IACTOUYKA),
ABTOMOOMJICH U IPYTUX BaXKHBIX OOBEKTOB. 3a ICCATKH
net npumeHenus cucrembl ACOHUKA nipu
IIPOCKTUPOBAHUH BJICKTPOHUKH HE ObIJI0 HU OIHOTO
0TKAa3a. A 3HAYUT:

- He JOonyueHbl KaTacTPo(d bl 00bEKTOB,
- COXPaHEHA KU3Hb JII01eH,

- He JONYIIEeHbI IOTEPH IOCYIAPCTBEHHBIX CPEACTB.



3amMelwtaemoe MO
[lpAMble aHa/1I0rn OTCYTCTBYIOT.

KocBeHHble aHasnorn: ANSYS,
NASTRAN, COSMOS, COMSOL
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CBsa3b CAIIP 3/1eKTPOHUKH ¢ HAITUOHAJIbHOH
0e3onacHocTLI0 PD:

1.ON1eKTpOHMKA NPUMEHAETCA Ha BCeX XXM3HEHHO
BaXKHbIX 0O6beKTax

2.Y4acTManCb KatacTpodbl pas/IM4YHbIX 06 BHEKTOB,
yrnpaB/iIieMbIX HEHAZEKHOU 3/IEKTPOHUKOMU

3.O1eKTpoOHMKA, co3aBaeMas 6e3 CKBO3HOro
ABTOMATU3MPOBAHHOIO NPOEKTUPOBAHUA C MPUMEHEHUEM
KOMIMJIEKCHOro MoAe/IMpoBaHMNSA, o6peyeHa Ha HU3KYIO
HafEXXHOCTb M OTKa3bl B Npouecce 3KcnjyaTtaumu.
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CoorBercTBHue YKa3y llpesuaenra P® u
Pacniopsizkenuro IlpaBsureascrea Pd:

1. Vka3 IIpesunenta PO Ne 166 ot 30 mapra 2022 roga «O Mepax 1mo o0ecrneueHuo
TEXHOJOTUYECKOW HE3aBUCHMOCTA M O€30MacCHOCTH KPUTHYECKON HWH(POPMALMOHHON
uH@pacTpykTypsl Poccutickoin denepanuny.

2. Pacnopspkenuem IlpaButenbctBa P® or 6 Hos0ps 2021 . Ne 3142-p,
noanucaHHbiM lIpencenarenem llpaButensctBa PO M. MulllyCTUHBIM YTBEPKIAECHO
CTpaTeru4eckoe HampasieHue B o0nacTu 1udpoBoi TpaHchopmaiu o0padaThIBaIOIINX
OTpaciiel MPOMBIIIUIEHHOCTH, B COOTBETCTBUM C KOTOPHIM 3aIlJIAHUPOBAHO CO3JIaHUE K
2030 romy HalMOHAIBHON CUCTEMBI CTAHAAPTU3ALUMH U CepTU(]UKALINKI, Oa3UPYIOIIECHCs
HA TEXHOJOTHSX BHPTYAJbHBIX MCOBITAHUI, B paMKax MOpoekTa u(poBoi
TpaHchopMaliui  00padOaThIBalOIIUX  OTpaciedl  mpomblinuieHHOCTH  «lludpoBoit
WHXUHUPUHTY.




1. 'ox Hava1a pa3padoOTKM:
1979

2. leab co31aHNA:

[IpenocTaBuTh KOKIOMY Pa3paOOTUUKy UHCMPYMEHM B COCTABE
CAIIP »5j€KTpOHMKH, NO3BOJISIIOIIMKA OCYIIECTBISTh AHAIM3 U
oOecreyeHre IIOKa3areyied HaIEXHOCTH JIFOOOW BIEKTPOHHOU
anmaparypbl (JA) Ha OCHOBE KOMILUIEKCHOTO MOJICIIMPOBAHHUS
(PU3NYECKUX  IPOLIECCOB  OT  DJEKTPUUYECKOM  CXEMBI  JI0
KOHCTPYKIIMU KaKJI0TO JIEKTPOHHOTO KOMIIOHEHTA.

3. Pazpadorunk:

HUN «ACOHHUKA», oObeauHSIONINNA HAy4YHBIM KOJIJICKTHUB
HUCKIIFOYMTEIbHO W3 KaHAWAATOB M JOKTOPOB TEXHMYECKHX HAyK
IIOJT PYKOBOACTBOM PYKOBOAWUTEIS BEAYIICH HAy4YHOM IIKOJbI B
oOmact 3HaHugd «BoeHHble W cHenUaIbHBIE TEXHOIOTHNY,
npodeccopa Ilaaymona A.C.




BEAYUWASA HAYHYHASA WKOJA
HLU-5574.2014.10

saBnsetca nobeautenem koHkypca 2014 roga Ha npaBo
nonyyexus rpaHToB NpesnaeHTta Poccuiickon
depepauun nNo rocyaapCTBEHHON NOAAEPKKE BEAYLLMX
Hay4HbIX LUKON B 06nacTu 3HaHus

BoeHHblIe U cneuuanbHbIe TeXHONOrmm

PykoBogurenb
lanymos
Anexcanpgp CnasoBu4

Mpeacepatens CoseTa No rpaHTam akagemuk PAH
MpesupeHta Poccuiickon ®enepauumn { WU. ®epopos




1. O pa3paboTumKe
cuctembl ACOHUKA
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HayuHo-ucciaenosarejbckuii HHCTUTYT «KACOHUKA»

1. 000 «<HNMN «ACOHHKA» co3mano 19 oxtsa6ps 2009 r. Ha Oaze Bemymiei
HAy9HOW  IIKOJAbI  MOASIHMPOBAHUS, HH(POPMAIIMOHHBIX  TEXHOJOTHM U
aBTOMaTHU3UPOBAaHHBIX cucTeM mpodeccopa Ilaaxymona (1998 rox).

2. 1979 . — co3manue HAay4HOro KOJIJICKTHBA M ABTOMAaTH3UPOBAHHOM CHCTEMBI
obecreueHus HaAEKHOCTU U kKadecTBa anmnaparypsl ACOHUKA.

3. Bce coTpyaHuKH — KaHAUIaThl M JOKTOpa HaykK ¢ onbiToM Oojiee 10-u jer.

4, C 06.02.2019 BxoauT B peecTp aKKPEAUTOBAHHBIX OpraHU3aIUH,
OCYIICCTBIISIIONINX JICSITEILHOCTh B 001aCTH HH(GOPMAIIMOHHBIX TEXHOJIOTHH.

5. C 2016 roma cmcrema ACOHUMKA BxomuTr B peectp oreduectBeHHOro I1O
MuHLIMDPHI.



Hay4yHo-ucc/ie10BaTeJJbCKUM HHCTUTYT «AC()HI/IKA»@M
Ha 6aze OO0 «HUN «<ACOHHUKA» 22 anpeass 2020 r. co3gaH TEXHUYECKUH
KOMHUTET 10 cTaHjapTu3anuu «CucTeMbl aBTOMaTH3UPOBAHHOTO IMPOCKTUPOBAHUS
anekrponukn» (TK 165). IIpukaz POCCTAHJIAPTa Ne792 ot 22.04.2020.
ITpencenarens TK 165 - I'enepanbubiii nupexrop laaymos A.C.

000 «HUUN «ACOHUKA) saBngercd 4ieHOM ellle 8-M TEXHUYECKUX KOMHUTETOB
POCCTAH/IAPTa no crangapTu3anyu.

- TK 141 - «Po6oTotexnuka». B cocraBe TK-141 nox pykoBoacteom OO0 «HUN
«ACOHHUKA» coznan moakoMuTeT «MoIeanpoBaHUE U BUPTYAIHU3aALUH
HCHBITAHUN POOOTOTEXHUYECKHUX KOMIIJICKCOBY.

- TK 700 - «MareMaTn4eckoe MOJICTMPOBAHUE U BHICOKOITPOU3BOIUTEIILHBIC
BBIYMCIIUTEIIbHBIE TEXHOJIOTHUNY;

- TK 194 - «Kubep-duzndyeckue cCucTeMbl»;

- TK 005 - «CynoctpoeHnuey;

- TK 030 - «DnexTpoMarauTHas COBMECTUMOCTb TEXHUYECKUX CPEACTBY;

- TK 011 - «MeauuuHckue mpuOopsl, anmnaparsl 1 000pyJI0BaHUEY,;

- TK 482 - «Ilogneprxka )KM3HEHHOTO IIUKJIA SKCHOPTUPYEMOM MTPOLYKIIAH
BOEHHOTO Y MPOAYKIHWU JIBOMHOTO HA3HAUYCHUS»;

- TK 187 - «IIpoBenenue uccienoBaHni B MOJAPHBIX PETHOHAX.



2. 3ap4a4uM, peLlaemble
cuctemou ACOHUKA



@
\\

OcHoBHbIe 3a1auu, peinaeMblie CAIIP nisa POA u OKb:

1.ABTOMaTM3UpPOBAHHOE CXeMOTEeXHUYEeCcKoe U
KOHCTPYKTOpPCKOe npoekTupoBaHue POA u Kb

2.BupTtyanbHble UCNbITaHUA IJIEKTPUYECKUX CXEM U
KOHCTPYKuMK PIA n Kb Ha BHellHMe BO34eUCTBUA U
HafEXHOCTb

3.ABTOMAaTM3UPOBAHHOE CO3aHMe KapT pabo4mx
pexumoB IKb

4.Co3aaHne umdpoBbix ABOMHUKOB PIA u JKb

5.CtaHpapTmsauma B pamkax TK 165 «CAIlP
3/IEKTPOHUKHN >
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3aga4um, KoTOpbIE CTOAT Mepea pa3spadoTYuKoM
JIEKTPOHHOM anmaparypbl HA 3Talre NPOeKTUPOBAHUS,
pemaemMbie ¢ mnomouibio cucreMmbl ACOHUKA:

MogenuvpoBaHMe Ha MeXaHUYECKHe B03,D,el\"1CTBMFI

MopaennpoBaHue Ha TenJioBble BO34EeUCTBUSA

MopaenupoBaH1e Ha 3/IeKTpPOMarHUTHble BO34EeUCTBUSA

Co3paHue KPP IKb

AHanu3 nokasaresien HagaEKHOCTH

Co3aaHue umbpoBoro ABoMHUKA




3. CxeMa pelueHuUA
3a4au
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Crpykrypa cucrembl ACOHUKA

BbixoaHble agaHHble coBpemeHHbixX CAlP: aneKTpnyecKkune cxembil,
3D-moaenu aNneKTPOHHOM annapaTtypbl

4

CO34AHMUE LUPPOBOIO ABOUHUKA SNEKTPOHHOM ANMAPATYPbI

MopenuposaHue
MexaHU4YyeCcKux
npoweccos

MopenuposaHue
TennoBbiX
npoweccos

MopenuposaHue
3N1eKTPOMArHMUTHbIX
npoueccos

Co3paHue KapTt pabounx pexxmumos
3/1IEKTPOHHbIX KOMMOHEHTOB

AHanu3 nokasarteneu
HaAEXHOCTU

BA3A N AHHbIX napameTpoB 31eKTPOHHbIX KOMNOHEHTOB U MaTepuanos




Crpykrypa poccuiickoun CAIIP 3j1eKTpoOHUKH

Cxema

Pacuer cxemsl:
Delta Design,
PSpice, Mentor Graphics,
Altium Designere

Daiin

CXEMbI XapakTepuCTUKU

WurerpupoBanHas 6aza
nauHeix OKb u
MaTepuajioB
ACOHHUKA-BJ

AHanM3 MexaHH4YeCKOn
MPOYHOCTH MKa(OB, OIOKOB:
ACOHHUKA-M, ACOHUKA-
M-3D, ACOHUKA-M-
IIKA®, ACOHUKA-B,
ACOHHUKA-UJ

Ananmms
9JIEKTPOMAarHUTHOM
COBMECTUMOCTH:
ACOHHUKA-OMC

AHaIN3 TEIMIOBBIX
XapaKTEPUCTUK
mkagoB, 6I0KOB:
ACOHHUKA-T

Pa3menienue, TpacCUpoBKa:

Delta Design,
PCAD, Mentor Graphics,
Altium Designere, OrCAD

PDIF,
IDF

VrpasneHue JaHHBIMU TIPH

MO,E[eHI/IpOBaHI/II/I
17 ACOHHKA-IUID
1
2
15
5 6 7
3
4

AHanm3 TEIIOBBIX U
MEXaHUYECKUX XapaKTEPHCTUK
IIEYaTHBIX Y3JI0B:
ACOHHUKA-TM

Cosganue 3-D moneneii:
KOMIIAC,
ProEngineer, SolidWorks,
Inventor

IGES,
STEP

12
dopmHUpoBaHUE KapT
13 pabounx pexxumos DKb:
ACOHHUKA-P
14

16 AHau3 ycTanocTHOM

HPOYHOCTH:
ACOHHUKA-YCT

Amnanu3 nokazaresuei
HAJIe)KHOCTH:
ACOHHUKA-Bb
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CymecrBywoinue poccuiickue CAIIP 3j1eKTpOHMKM:

Delta Design (OOO «OPEMEKC») u ABromMaru3upoBaHHas CUCTEMa 00€CIICUCHUS
HaaékHOCTH M KadecTBa ammaparypel ACOHMKA (https://asonika-online.ru/) (OO0
«HUN «cACOHUKAY):

1.TpaccupoBKa u pa3melleHue: Delta Design

2.BupTyanbHble UCNbITaHMA dNEKTpUYeckmnx cxem: Delta
Design

3.BupTyasibHble UCMbITAHMA Ha TEMNOBbIE, MEXaHMYECKME,
3/IEKTPOMArHUTHbIE BO3JEUCTBMSA, HA HAZEKHOCTb:
ACOHUKA

4.ABTOMATM3UPOBAHHOE CO3JaHME KapT paboynx pexMMOB
OKb: ACOHUKA

5.Co3paHMe umdpoBbix ABOMHMKOB PIA 1 3Kb: ACOHUKA



https://asonika-online.ru/
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IIpodaembl poccurickux CAIIP 3j1eKTpoOHUKH:

1. CymectByer aepUUUT KAJAPOB B 00J1aCTH IKCILUIyaTAllMA M Pa3padoTKH
CAIIP 3/1eKTPpOHUKHU.

2. CymectByet aepunut cpeactB Ha pa3padoTky CAIIP 3j1eKTpOHHKW.

3.  OTcyTrcTBYeT MHTErPHPOBAaHHAS 0a3a TaHHBIX MAPAMETPOB JIEKTPOHHBIX
KOMIIOHEHTOB U MATEPHAJIOB, IPUMEHAEMbIX HA POCCUMCKHUX MPEANPUATHSIX.

4. OtrcyrcrByeT cucreMa oOyueHusi pa3padorke u Jkcmiayaranuu CAIIP
JIEKTPOHUKH.

5. OrcyrerBywor cranaaprbl nmo npumeHennto CAIIP jjekTpoHuku B
npouecce NPoeKTHPOBAHMS.
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HeoO0xoaqumocTs BbiaejaeHuss CAIIP 3j1eKTpOHUKH B
OTACJbHYIO 0CO0YI0 KATErOpHI0 HH(POPMALUOHHBIX
TeXHOJIOTUM:

CAIIP »1eKTpOHHMKH - 3TO CJIOKHbIe HAYKOEMKHe NMPOrpaMMHBbIE NMPOAYKTbI, KOTOpHIE
TpeOYIOT OOJIBIIMX 3aTpaT HE TOJIBKO Ha WX CO3JaHME, HO W BHeApeHue. TpeOyroT Haluyus
BBICOKOKBAJIM(PUITUPOBAHHBIX KAJPOB, KOTOPBIE CETOAHS HE TOTOBSAT POCCUNUCKHUE BY3HI.

Ipebosanus k paspabomuurxam CAIIP snekmpoHuxu:

- Bnagenue Teopuei u npaktukoit CAIIP u CALS-TexHoI0rui;

- BJIQJICHUE MAaTE€MAaTUYECKUMH METOJAMH, HCMOJIb3yEMBIMHU JJISI MOJACIHPOBAHUS
(PU3UUECKUX MPOLIECCOB B JICKTPOHUKE, B TOM UMCJI€ YUCIEHHBIMU METOJAMH - METOAOM
KOHEYHBIX Pa3HOCTEW, METOIOM KOHEUHBIX 3JIEMEHTOB U JIp.;

- BIaJieHue (PU3MKOW MPOIIECCOB, MPOTEKAOIINX B JICKTPOHHUKE;

- 3HaHUS B O00JACTM KOHCTPYUPOBAHUS W aBTOMATH3ALMM MNPOCKTHUPOBAHUS
IIEKTPOHUKH;

- YMEHUE U OMBIT pa3pab0OTKU BBIYUCIUTEIBHBIX aJITOPUTMOB;

- YMEHHUE U OTBIT IPOTPAaMMHUPOBAHUSA HA SI3bIKAX BBICOKOTO YpoBHsA: Cut+ u Ap.

MunumanpHoe Bpems moarotoBku 10 ner: 4 roma - OakamaBpuar, 2 rojga -
Maructparypa, 4 roma — acmupaHTypa C 3alIUTOM KaHIUJATCKOM JUCCEpTalluM II0
cuenuaisaoctu CAIIP.




1. O0beKTbI MOAECTMPOBAHMA:

- IKasbl, ITYJIbThl, CTOUKH,

- OJIOKU;

- [ICYaTHBIC Y3JIbI;

- 9JICKTPOHHAas1 KOMIIOHEHTHas 0a3a (OKDb).

2. 3agaun, pemaemsblie 1J14 Bceid JA, BKiawuyass IKb:

1) mooenuposanue na mexanuueckue 6o3oelcmeust.

-  OuHamu4eckue. TapMOHHMYECKass M Cily4ailHas BuOpauus,
OJNMHOYHBIE M MHOIOKPATHBIC YHApPbI, JHWHEHHBIE YCKOPCHUS,
aKyCTHUYECKHE IITyMBlI;

- cmamu4ecKue, BBI3BAHHBIC. PA3HOCTHIO JABJICHUS, IPABUTAIIMEH,
TEILIOBBIM PACIIMPECHUEM,;

- KOMOMHMPOBAHHBIC: JUHAMUYECKUE U CTAaTUYECKUE;
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2) moodenuposanue Ha menjioevle 6030€iiCMBU.
- CTallMOHAPHEIE;
- HECTallMOHAPHBIE,

3) Mmoodenupoeanue Ha KOMHIEKCHble MeXAHUYECKUE U
menJyioeévle 6030€CHUCHEUSL,

4)  mooenuposanue - YyCMAJIOCMHLIX  PA3PYUWieHUil  TIpH
BO3JICICTBUH BUOpAIU, MHOTOKPAaTHBIX yIapoB,
HECTAIIMOHAPHBIX TEIJIOBBIX BO3JICUCTBUSX;

5) mooenuposanue na anekmpomazHummwle 6030€UCMBUA.

- pacy€T BEIMYMH HAIPSIAKEHHOCTH AIEKTPUYECKOTO 1 MArHUTHOTO
MOJIEH B TPEX M3MEPEHUAX BHYTPU IPOU3BOJILHBIX KOPITYCOB;

- pacy€T S(PMEKTUBHOCTH HSKPAHUPOBAHUS DJICKTPUYECKOIO U
MarHMTHOIO TOJIEH IIPOU3BOJILHBIMU KOPITYCaMU;
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6) co3maHue MW NMPHMEHCHHE B MPOICCCE MOACIHUPOBAHUS 0OaA3bl
oannvix Kb u mamepuanoe 1o reoMeTpuyeCKuUM, (HU3UKO-
MEXaHUYECKUM, YCTAJIOCTHBIM, TEeMI0(U3NYECKUM,
SICKTPUYECCKUM 1 HAAEKHOCTHBIM MapamMeTpaM. ABTOMAaTHYECKOE
cosgaune STEP-mooenen SKb, ¢  pgocrarouHod  Juid
MOJEJIMPOBAHUSA CTENECHBIO aJIEKBATHOCTH, HEMOCPEACTBEHHO B b/l
I JanpHeunero MmojaennpoBanusa OKb;

() udenmugpuxauus omcymcmeywwux napamempos mooenel
94 u IKb:

- Quzuko-mexanuueckux  IapaMeTpOB  MaTepHajJoB U
BHUOPOM30IATOPOB (YIPYTOCTH, IEMI(DUPOBAHHUS );

- IApaAMETPOB KPUBLIX YCMALIOCMU MATEPHUAIIOB;

- menaoguzuueckux TMapaMeTpoB MarepuaioB (Kod(PUIMEHT
TEIIONPOBOJHOCTH, K03 puIeHT YEPHOTHI, yJcabHas
TEIJI0EMKOCTD );




8) koneepmepul c uzsecmuvimu CAIIP:

- g nepegaun nepedds DKb u reoMeTpuy medaTHOM IUIaThl M
OKb B crangapraom dhopmare (IDF) n3 CAIIP neuyarHbix miar;

- JIJIs TIepeIadyd T€OMETPUH IPOU3BOJILHOM KOHCTPYKIIMH B BHC
3D-momemm B crangaptHoMm dopmare (STEP, IGES) uz CAD-
CHUCTEMBI,;

9) cozdanue «kapm pabouux pexcumose (KPP) OKBb 1o
pe3ylibTaTaM KOMILJIEKCHOTO MOACIUPOBAHUS,

10) ananusz noxazameneii naoéxcnocmu IA Ha ocHOBe KPP
IKb;
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11) cozoanue uyugposwvix oeoiinukoe 3A u Kb, BKIIOUAIOMNX
F€OMETPUYECKUE MOJCIH, MOACIH (PU3HMYESCKUX IIPOLIECCOB,
ITO3BOJIIONINX OJHOBPEMEHHO:

- 00ECIICUUTh BbICOKUE NOKA3amenu HAOENCHOCMU Ha PAHHUX
JTalax MOPOCKTUPOBAHMUA, €IIE O H3IOTOBICHUS OIIBITHBIX
00pa3loB;

- 3HAYUTEIILHO COKpamumsv KOAUUECBO HAMYPHBIX UCNbIMAHUU
ONBITHBIX 00PA3IOB U, TEM CaMbIM, COKPATUTh CPOKU cO30aHusi DA
u Kb nmyTéM NpoBEeACHYS BUPTYAIbHBIX UCIIBITAHWM HA BHEIIHUE
MEXaHUYECKME, TEIUIOBBIC, JSJICKTPOMAarHUTHBIE MW  JAPYTHE
BO3JICHCTBUIL;

- TOOUTBHCS 3HAUUTEIBLHON 2KOHOMUU OEHENHCHBIX CPedcmea 3a CUET
YMEHBIIICHUSI KOJIMUECTBA umepayuii 1 COKpaujeHus Koaudecmed
HAMYPHBIX UCNBIMAHUL OTIBITHBIX 00Pa3I0B.




Illkad (010K):

UcxoaHbie TaHHBIE!

- 3D-Mmonenn;

- IIEPEUYECHb MATEPUAIIOB JETAJIEN;
- BUOPOU3OJISTOPHI.

UaeHTMdUKaLmMa HeJocTaloWwmMX NapaMeTpoB.

Umnopt 3D-mopenun B popmarte STEP.

ABTOMAaTHMYecKoe pa36MeH|4e Ha KOHe4YHble 3J/1eMeHTbl.

3ajaHue BHELIHUX BO34EeUCTBUM.

PacyéTtbl Ha BHelWHWe BO3AeUCTBHA.

Pe3ynbTaTbl MOAENIMPOBaAHUA:
- HA MéXaHN4eCKHne BOB,CI,GI\/JICTBMH;

- Ha TernJjioBble BO3,£I,€I>1CTBMFI;

- Ha 3/1IEKTPOMaAlrHUTHbIE BO3,£I,€I>1CTBMFI.
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MOAEJINPOBAHUE MEXAHUYECKHUX U TEJIOBBIX

XAPAKTEPUCTHUK bJIOKA
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MOAEJINPOBAHUE CUCTEMbI BUBPOU3OJIAIINN
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MOAEJIUPOBAHUE QJJIEKTPOMAT'HUTHBIX
XAPAKTEPUCTUK BJIOKA
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IHeuarnbii y3ea (I1Y):

HUcxoanbie 1aHHBIE:
- Mopens I1Y B ¢hopmare |IDF;

- MapKa Marepuasia ne4aTHOM IJIaThI;
- IIepeuens OP.

UaeHTUdMKaLMA HeJoCTaloLWMX NapaMeTpoB.

UmnopTt mogenu Y B hopmarte IDF.

ABTOMaTHYeCKoe NoCcTpoeHne CeTO4YHOM MOoAe M.

3ajaHMe MexXaHMYeCKUX U TenJIoBblX BO34EMCTBUM.

Pac4yéTbl Ha MeXaHU4YecKue 1 TenjoBble BO3AeMCTBUA.

Pe3ynbTaTbl MOAENIMPOBaAHUA:
- HA MEXaHMYEeCKHEe BO3AENCTBUSA;
- Ha TenJioBble BO3AEMUCTBMA.




MOAEJINUPOBAHUE MEXAHUYECKHUX XAPAKTEPUCTUK IIVIAT
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PE3YIIbTATbI PACHETA

CobcrBeHHas opma AYX B KOHTPONbHOM TOUKE
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4Tempmture of spots of printed circuit assembly(Scale - 0.0 %) HA@WW*




PE3YJIbTATbl PACHETA

[ Macnmab - 70.000 % L ACOHFRA (| Tenmepatypa yuactxos 1Y (nepna cropona 1Y - 70.000 %) —— ACOHPFRKA—

- | Vexoperue xopryca OPH 1 yuacrxos IV (Yactors, [T1] = 337 700)(mepsaz croposa [V - 70 .| ACOHFRA
KAPTA TEIUIOBLIX PEXXKITIMOB PABOTEI 5PU

(MpH CTAI[IOHAPHOM TEMIOROM BO3IEHCTBHIL)
i ITY TTIC10-71 B pexmme 1

g Temmreparypa PH Kosd drmprersr
N;! Obozaaverme IPU §- Makcemanenas TeILIOB Ofi HEP:F‘PEB'
o 5 Pacqernan, [°C] ,I[DI'IYIJTH]\‘IR‘H o I'E:;ﬂy::? el
TV, [°C] R
1 C1 1 97.510 100.000 0.975
2 C10 1 §8.800 100.000 0.588
3 C11 1 §8.800 100.000 0.688
% 4 Cl12 1 90.780 100.000 0.908
% 5 C13 1 107.610 100.000 1.076 7.610
% 6 C14 1 112.700 100.000 1.127 12.700
E 7 C15 1 113.320 100.000 1.133 13.320
= 8 Cle6 1 92,920 100.000 0.929
9 C17 1 90.930 100.000 0.909
= 10 | C18 1 100480 100.000 1.005 9.480




N

JKb: QU

PaccuMThIBAKOTCST Te K€  MeXaHHYeCKHe, TeILIOBbIE,
JJIEKTPOMATHUTHBIE XAPAKTEPUMCTUKH, YTO M IJs IKada
(0s10KQ).

Cosznarorca KPP Bcen IKb no pesynsraram MOAECITUPOBAHUS
TEIJIOBBIX 1 MEXaHWYECKHUX IIPOILIECCOB 1 C UCIIOJb30BAaHUEM 0a3bl
nanHbix IKb ¢ mapamerpamu mo HT/I.

OnpepensaoTca noKkasarenu HagéxkHoct Bcen Kb, a Ha
eé ocHoBe DA, no pesyabtataM KPP 3Kb u c
MCMNOSIb30BaHMEM 6a3bl  fAaHHbIX JKb ¢ Mopenamu
HaAEXHOCTU U MX napameTpamu ana Bcen JKb, Kotopble
aBTOMaTHU4YeCKM cuMTbIBaOTCA M3 b/l No UMNOPTMPOBAHHOMY
nepeyHto JKb.




MOAEJIUPOBAHUE MEXAHUNYECKHUX XAPAKTEPUCTHUK 9Kb ©
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KapTbl paboumnx pexkmmos JKb

Dopma 4
Kapta onenku HomeHKIaTypel PH it cBeleHnil 0 COOTBETCTBIN YCIOBHIT HX SKCILTyaTaIlni 1
ToKa3aTelnell HajexHOCTH TpeGoBarmam HJT
Hametopanite 3PYL 1986BESITL, | 1645PT2Y, S4VIISY3,  |1486YM3TIBK
:ﬁi} 4315-132'90 711 ig;i? 2-361'210 g3 [HO416-1B, AE- |AESP.431130784
’ ) ’ . AP431130.512TV |TY
Y v
TTo3HUHOHHOE 0003HAUEHHE DA2,DA4,DAG, \DAT, DAL DA,
DD1 DD7,DDS5,DD6, |DA10,DAI13, DAS, DA11.DAS,
DD8 DAI18, DA22, DA9, DA19-DA2I,
DA26 DA2S
KomiecTBo mT. 1 4 3 11
§ Harnure B iepednsix UpH YTBEp i ¢Hith TT3
3 OCIEHHX PeJAKIHiH
- B 50-10000 [ aKYCTHUCCKEH | mamasor vactor, [ 1 [50-10000 50-10000 50-10000 50-10000
__2: % 150 ﬁ myM 3BYKOBOE JABTCHNE, 15 2 170 170 170 170
= S
g » 10 5 JHHEIHOE YCKOperHe, M/c2 3 500 500 500 500
«
] & 2100 < P —— 4 [3000 3000 3000 3000
= - 280000 E CDEIBL MMPT.CT  |ToBHIeHHOR 5 [294000 294000 294000 294000
= n
s 3] E -5 2 TpeieNbHas TeMmepatypa, IOHIACHHOC 6 |60 60 60 60
= g +93 8 C e ——— 7 125 +125 +125 +125
£ E & % 8 |98 98 98 98
OTHOCHTETbHAA BIAKHOCTh e 9 35 35 35 35
B Poca. arelt 0+ * * +
g [Tprveganme 11
Dopma 5
Kapta PH, npHMeHeHHBIX IPH MEXaHIYeCKIIX BO3ICHCTBIIIX, COOTBETCTBYIOMINX TpedoBanusaM HJT
HammeHoamse 3P K10-79-16B-240000=5%-MI10 K10-79-16B-2400n®=5%-MII0
AKAP.673511.004 TV AXKSIP.673511.004 TV
TTO3HIHOHHOE 0603HATCHHE C1.C6,€30.C31.C36.C37 C2.C5
'V CTOBHA KCTLTYATAITHI B anmaparype mo HIT B ammapaType mo HIT
Bt yekoperne. M.C.E.-2(G) 1 1.67 40 1.69 40
HOpari IHAa30H yacToT, [11 2 1-5000 1-5000
. YCKOpEHHE, M/c2 3 19.21 3000 19.21 3000
CAHMHIAHEH JUTHTETHHOCTB, MC 4 0.1-2 0.1-2
. MexaHIrieckit yzap  |yexopenme. wie? 5 [13.34 150 13.34 150
= MHOI'OKPaTHBIH 6 1-5 1-5
g JUTHTETLHOCTD, MC
= OTMETKa 0 COTIACOBAHHH 7
3 TTpuMeyanne 8
S




KapTbl paboumnx pexkmmos JKb

Dopma 65
KapTa padounx pe:xHMOB MHPPOBEX (YHKIHOHATEHEIX V3I0E (MOIYIeH, MHKPOMOY IS, MEKPOCXEM)
TMozHIHOEHEOE 000ZHAYCHHE DD4, DD6 DD, DDI10
HamneHOBAHEE H3JEIHT SNT4ALVCI25D TI 5550HH28Y AEAP 431230 882TV
Pexmm paboTer Homepa mo HTJ] B CXEME Howmepa no HT B CXEME
BEIEOJOB BEEOTOB
HANPLxeHHE MIHTAHEL B 1 |14 -0.3-4.6 33 g 3055 5
Ienn NHTAHER |HOPAIOK NONATH HANPTKCHHA IHTZHA HEXOL- | 5 |1, g
HER CHIHAIOB B
HalpTHeHHe HHIKOT0 YPOBEL, B 3 }721; 5.910. (443 0.6 4.6.7 0-0.8 0.6
HAMPTESHHE BEICOKOTO YPOEREL, B 4 1721;‘ 5910, |4, 1 467 27.55 5
IHTEIEEOCTE HMITVIBCE, HC 5 }’321; 5.9, 10, 467
EpeMA IepeXona IPH BETONEHHH, HC § 1721; 5,9.10, 28 2 46,7 200 100
BxoJHE: HENH lhiJ 235010
BPEME IIEpEX0a TPH BEEITOUEHHE, HC 7 1.-{.-13.- 13, 2 4.6.7 200 100
wactoTa, Ml 1,2,4,5,9,10,
8 12,13 4. 6,7
epenatl, HC 1,2.4,5.9.10, |, )
P : 9 12,13 4 2 46,7
BpeMAt2, He 1.2,4,5,9.10, |, a4
10 12,13 4 2 46,7
BECIOTHOMH TOK HHIKOTO YPOBET, MA 11 |3,6.8, 11 24 20 1
BED{OJHEIE IEMH |EECOIHOH TOK ERICOKOTO VDOEHT, MA 12 [3.6,8, 11 -24 -20 1
EMKOCTE Harpvzes, md 13 13,6,8,11 3.5 4 1
MomsocTe paccereagng, MBT 14 144 100 o0 60
Temmeparypa oKpvakalomed cpemsl (kopmyea), °C 15 85 71 125 77
KoathpHUHEEHT HarpyvIEH 16 0.7 6.94E-01(14) 07 6.67E-01(14)
TTpEMedaHEE 17

an

Ne no

Hue

YBHP.468354.050




[lokasaTenn Hage*KHOCTHU

'@' ACOHWKA-B - CAASONIKADATANData\Reliability\ @PMIA.A1.453700.002PP11.abpx

Parn  [lpaeka Bwg Cepenc  Cnpaeka

D2 2% k0 0B @A

i Cxema ofpaboTky KomMaHg © nyneTa

i Cxera 0Bpabo Ty CMrHanNoe C KOHUESMKOE
H Cxema yrpaBneHuA KnanaHom

: : i Cxera ynpaBneHuA HaCOCHOM CTaHMER
= i Cxera yNpaBneHuA CESTOBOM MHOMKaLWMENR
ity BT

- B2

-l B3

il T

o [pynne 3PA

--rﬁl (MrnopTHEle) MHTErpansHeIe MUKPOCKEME
i (MMnopTHEE) MonynposogHMKoBEIE NprEio)
w5 (MMropTHEE) PesucTopel

w5 (MMropTHRE) TpascwopmaTopel

s BINOK

A 3HEKOCMHTESMPYIOLLWME MHIMKaTOPG!

a5 KomMMyTaLUMOHHEIE M3aEnKE

[+ KomasHcaTops!

i OnTo3nex TpoHHbIE MONYNPOB0 AHMKOBLIE N
it MonynposoaHMkoBsE NpuGops!

#5 PeswcTopkl

[} CoeQMHMTENN HUSKOYACTOTHBIE M paaMoyar
4% Henapexrsie 3PW

il C50

it C51

1-1 H3

it H10

.ty H17

- VD40

- VD41

-y VD42

-ty VDd4

-y VD45

CeoitcBa  MNokasaTeny HanEXHOCTH

HaumerosaHwe 3nekTpoHHLE Npwiop

O Boanaqetne TTTT.A1.000000.000XX00
Onwcanue [PaC

Bpemn SesoTkashol palotsl, [4] 1000

Pesum skenmyaTaumm HarpyxexHan skcnnyatauma <1>
Uncno KOHTPONbHEIX TOUEK 1

KosPMUKEHT 38NaCa No CPOKY CMyx Gkl 2

KosthPUUKMEHT 38Naca No pecypey 2

YCMOBMA SKCNMTYETALMY B PERHME ORMASHKA (XPaHEHKR)

B OTanMMBE3EMOoM NomMelleHm <1

KoshPMUMEHT CPEnHErofoBoR HarpYsKK

4000

[pynna annapatypw no FTOCT P B 20.35.204-98 1.1<1>

CpenxAn BEPORTHOCTE Be30TKasHOM padoThl 0.97854251571635
BepoATHOCTE OTKasE 0.021057480283649554
Cpentnrn vapaboTka oo oTkasa (pecype), [ul 46587 289113140454
Cpenree Bpema Ge30TKasHOM paboTsl, [u] 46587.2891131405
BepoATHOCTE Ge30TKa3HOM patoTwl 0.97854251971635

MNonkwiii cpok cryxctol, net

SKCNMyaTALMOHHEA WHTEHCMEHOCTE OTKaE308, [1/u]

2.12823514374729E-05

995.265435775263057

Ocrarouneii pecype, [4]

45387.285113140454

Montwi pecypc, 4

HazxausHteill pecype, 4

3478260065.5652175

1739130434.7826087

Haznauerkiit cpok oy, neT

ErrorText

| 49 632717887631529

ErrorParms

Hanmenosanne
Haumenoeanue (rchlame)




[loka3aTenn HagEe*KHOCTH

1 PACUET HATEKHOCTH

[NoxrazaTens 0esOTEAIHOCTH:

- HHTEHCHEHOCTE 0TEas0E = 2 128-10- 1/
- cpeames EpeMA DesoTRasHOR paboTer = 46957 0.

IMoxasaTens Oe30MacHOCTH:

- HasHadeHHRH pecype = 1739130434,7826 =;
- HAsHATSHHRH cPok cay#on = 49,6327 get.

3.1 ¥3en "Cxema 3amuTe”
IMoxasaTens DesCTEAZHOCTH:

- HHTEHCHEHOCTE 0TEa30E = 1,397-10- L
- cpegHes EpeMA Des0TEAsSHOH paboTer = 71392 0.

[lepedeHs SAEMEHTOE, BXO, E cocTaE yama "Cxema " H HX
=p : AT ¥ SAITHTEL

HETEHCHEHOCTH OTKA30E IPHESIEEH E Tabmamax 3.1-3.7]

Tatmema 3.1 — KorgencaTopst

1 2 3 4

Lo

F33-68A-10 B-4.7 mee$+10 % AFAP 673346 007TTY 64 1 1 6.4

K33-6BE-30 B-10 nee$+20 % ANAP 673546 007TV 64 1 1 6.4

TlocTosmmoi eMrocTE, EEPAVATECKES K2 HOMEHAT:ECE Hanpoaeans Maxea 1600B

K10-75-50 B-0.1 ae$+80-20 %-H90 AFAP 673511.004TY | 154 1 1 30,8931

K10-79-50 B-0,]1 ae$+80-20 %-HS0 AFAP 673511.004TY | 154 1 1 30,8531
F10-79-100 B-0.1 sesp=20 %6-H30 ASFAP 673511.004TY 154 1 1 30.8531
K10-75-25 B-0,]1 ae$+80-20 %-HS0 AJAP 673511.004TY | 194 1 1 30,8931
K10-79-10 B-1 aaxb+80-20 %0-HO0 AHAP 673511.004TY 154 1 1 40,7251
K10-75-25 B-0.1 ae$+80-20 %-HS0 AFAP 673511.004TY | 15.4 1 1 30,8531
K10-79-10 B-1 aaxP+80-20 %0-HO0 AHAP 67351 1.004TY 154 1 1 40,7251
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Pemienre Bcex Bbllle IMOCTABJECHHBIX 3a4a4 ObLIO ObI
HEBO3MOXKHO, ecau Obl He ObL10 B/l DKb M marepuaJos.
Takaa B/l ectb B cuicteMe ACOHUKA.

Iloacucrema ynpasjeHus 0azamu aaHHbIXx JOKb n marepuainon
[0 TEOMETPUYECKUM, (PUBHUKO-MEXAaHUYECKUM, YCTaJIOCTHBIM,
TEII0(DU3NYECKUM, AIEKTPUYECKUM 7| HAAEKHOCTHBIM
rapaMmeTpam.

B Hacrtosimee Bpemss B b/l COOCTBEHHBIMM CHUJIaMU 3aHECEHBI
napamMeTpbl IS MOJABJISIONIETO OOJBIIMHCTBA OTEYECTBEHHOU
OKb n3 opunmanbuoro nepeuns MHUUPHII, a takxke MHOTOU
umrioptaon OKDb, Kkoropas BcTpeyanach B pacue€rax JUis
MPEANPUATUM.

CyuwiectByeT BO3MOXHOCTb aBTOMATUMUYECKOro cCo3jaHus
STEP-mopenen JKb B ACOHUKA-BA.
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19: Koz bMumerT Harpyski
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B ACOHUKA-II/1D:

IToncucrema mno3BonsAeT ocymecTtBuTh uHHTerpanu CAIIP,
BHEAPEHHBIX Ha npeanpuatuu — pa3andabix CAD-cuctem, CAIIP
nmeyatHelx I1niat, CAE-cuctem m  cucremer ACOHUKA wn
VIPaBIIATh IEpeladyel JaHHBIX MEXAy MOACHCTEMaMH IIpH
MOJICJIUPOBAHUH B MPOLIECCE KOHCTPYKTOPCKOTO IIPOCKTUPOBAHUS
DA. Iloxcucrema CTBIKYETCS C JIFOOOM MCIHOJb3yeMOM Ha
npeanpusitiui  PDM-cuctemoni. B Xome  NpOEKTHPOBaHUSA
OACUCTEMA MTO3BOJISIET cpopMupoOBaTh KOMILIEKCHY IO
ICEKTPOHHYI0 MOJeJb HUPPOBOro ABOMHHUKA DA B paMmKax
MaTeMaTH4€CKUX MOJIEJIEN TETJIOBBIX, AICKTPUYCCKUX,
3JIEKTPOMAarHUTHBIX, MEXAaHUYECKMX M JPYIruxX IPOIECCOB M
MaTeMaTUYECKOU MOJICIIN HAaJIEKHOCTU DA.




LIMOPOBOU ABOMHUK SNEKTPOHUKM

ACOHUKA-YM

ACOHUKA-TM

SolidWorks

Bug Mowa Oyrayw Hactpoin Anamms Owho 7

i) e mla) m) ) o wisla
‘Vn‘ﬁm‘m‘@a‘m ‘/lgk‘dé\_ﬂﬂ

BEFH. 30173205705 : Cremxa  Coopousii epren
BEPY.301732.057-1 : Crevmea : Cneusburann
3n845 MOCT 312870 : Wruer : MOCT 312870 (2 Wr)
4.04.026 FOCT 1137178 : Wapiea: FOCT 1137178 [10 Wr]
4B5T.026 MOCT 640270 : Waitta : [OCT B40270 [10 )
A.Mi-6048.36.026 TOCT 1747380 Bur: FOCT 1747360 10 W]
BEPY. 469435231 : Crenwa: 0[1 U]
[ BEPM.469435.231CE : Crevia : Cfopoumsin veprex
(B} BEPV.469435.291 33 : Cremka: CHema s eKTRECK A MPUHLMATHANEHAR
* BEPY.469435.2311 : Cremsa : Crewnsnkauna
25.04.013 FOCT 1137176 : Wanea: FOCT 1137178 20 ]
= @ BEPU.TS8725.055 : Mnava nedstras: 0[1 lir]
[ BERM.758725.055 : Mnara nesarnan : Yepmen:
§ N7 6.c050CT 291074 - Texcronur: MOCT 2391074 [1 lWr]

Lo = BED

e | BB YTy — ACOHUKA-M
Bomel -8 59.080.30 Texcrunsnbe wsnens
E Bonre) BeicoxanpouHs e knacca npauHocTi B, KoncTpykuua u pasmepet. TOCT ¢ w88y 77.080.10. Yyryrer
= B M24-804150.110.06 FOCT 2235377 : Bor B 7719025 Mpywumioie cram
¥2 M248g:A50.110.06 FOCT 2235377 o : TOCT 2235377 =38 7714050, Cranswoii aucrosoit mpoKaT u nonypadpukaTsl
w8 M24-80x170.110.01970CT 2235377 Bom = B 7714060 Cranshuie npyTi u karanka
w8 M24-8g4170.110.06 FOCT 2236377 Borr E Cran kannéposanhas kpyaan [OCT 741775
+/- [B8l) Bosres FOCT 7805-70 = § Crans 2070CT 105088 : Crane 20
+1 88 Eomrw FOCT 780870 ¥ Crans 20 MOCT 1050-88: Crane 20: [OCT 105068
[+ 88 Bomw FOCT 7617-80 = @ Crans 2070OCT 1070278 Crans 20
[+ B8 Bomme ¢ wecTHrpanHoi rongekail knaceaTauHacTH B, KOMCTRYKUMA H pasMeps w8 Crans 20¢MOCT 105173 : Crans 2000
[+ BB BOATH! 6 WBCTHTPAHHOM YMEHBUEHHOR FONDBKOM KAasea TouHacTH B. Konerpyk #- @ Crans 3570CT 1050468 : Crams 35
£ 88 Tpactope: ruceumeie. ot Geundaxa rycemue FOCT 1167475 w B Crans 4570CT 106048 ; Crane 45
BurTel # 8 Crans 45¢[OCT 10702 Crans 45¢
T e w8 Crans 45¢[OCT 454371 : Crans 454
Fakenku w8 Crans 50MOCT 105080 : Crans 50
Kanbua v w-[B8) 77.140.65. Cransan npoBonoKa, NPOBONOUHEIE KAHATEI U SEEHESERIE LU
> -8 77.140.70. Cransheie nposuni v

/ ACOHMKA-T




®PATMEHTbI LIUOPOBOIO ABOMHUKA A

4 Fle Edt yew place Route Options Lbrary Ulis DocTool Macro Windew Hel N
N B & 5o ST T g Paiin paska Ban Mowta Oyrwm  Hactpoitn Avams Owio 7 _ &8 %
02
il =
Lul RES (i) W 2| 22 th| ) T | B8
BERPsSRR D= v |aff|g*
i - i~ g§¢ BBPH 465741003 - Moy yemmreneit monpsocTa - 0 [3 1lIr] lad

3 & T 'R FerDr
et [ustomizel| Select All

Netdla...,
Allnets

= g@ BEPH 468741.003 K1 : Ilpoexrean goxymenrarm : 0 [1 Ir]
- [y BEPHL468741.003[T33-1 - MVM : Tlepeuenn snenentor

IDR 1, Type = DR1

Name  ModeC... Comnec.|®

+-- [y BEPH.468741.003 BT : MYM
[2) BEPHL468741.003 : MYM : Te;
+ BPEHL 468741.003-1 - Momyms yen
+ BEPEL301229.009 K : Paraa : 0 [1 1IF

neii monmoct | Crrermdikarma ]

P/IBH 469435 008 ITY : TInata momy” ITHT2Meft MOTITHOCTH
BEPH.713141.011 : Brymga : 0 [$ IlIT]

CxeMa pa3Meu_"eHMﬂ -‘| | BEPHL741512.010 : ITnasrxa - 0 [1 11ir]

S KAB362.247 : Sumearop - 0 [1 1lIr]

B P_(:AD > S KA.085.636 - Kpsmna : 0 [2 1LIx]
A 204013 TOCT 10430.78 - Waitba - TOCT 1

263102 = 2-70 ; Illajiba : TOCT 64

x T >PIABEQa R E ) /80K

OHCTPYKTOpCKas
AOKYMEHTaUMA B

£ AutoCAD 200 emp\BOpH.466./41.003 CO-AWE - 10/IbKO UTeHHE wlicalle:o|

Tp BrTaBka OOPMAT VHCTDYMEHTS! S PUCOBaHME PasHMEPHOCT MoAMBHKALYS
[B osiin Penaxruposzsie Mpoovotp BeTaska opHar VHCTpYMeRTol eDrawings PHcosaHMe PaswepHOCTe  Moguduikalua Image ks Okro Mowolub BERS - " 1
e : = : BB o Bonjhe L @ ertca®
DFH L& tRBS v FOEBEE L S et o® ! =
5] J—
22 R [ouedl u] — S— —

N
s
e
&
- _ B0
o
fm) il
c op OKP 101
© s
~
o, i p i
=i 5 =
B e = E 3
& -7 g E
5 o i
o
i |
i r MOTYTIb VCIUTHTEIER MOITHOCTH

OPOYHbIN

HEPTEX B CreupdyKaums TexHnyeckne
utoCAD c/10Bus

(e o »

49



®PATMEHTbI LUOPOBOIO ABOMHUKA 3A

A DD1 (TonkKo UTeHie) [PEXIM OrpaHHUEHHON dYHKUNOHaNEHOCTU] - Microsoft Word - & x = =

e e e s =] [¥BEP1 468741.003 BM - MYM : BHTVAJTGHBIH MAKET

Times NewRoman <14+ [ A" A7|[2) N8| sapscer 4aBbeer AaBbC:
- 23 3amernTe

|| &8~ & | | 13ar0n08.. W3aronos.. W3arones.. - MEMemTe

@

Berasurs -}. [ &£ 4 -abs % x Aa-|[¥- A-

L§ Bugenme ~

e s W 5 s u s + m‘_hl BEPIH 468332012 TT4-1 : Kapta pabowm pesamior - Kapra pabown pexamos
IIE BEPHL468741.003 311 : MYM : 3D mopems

=+ Zopuatd
FADTA PAOAX PEEMMOR I $PQBAIY $VEKIMOEATLHLIY Y2I0R QUOTVTEN, MIEPOMOZVIER, MIKROCKEN)

mamoson e e Zosm i — BEPH 468741.003 TM : MYM - IT ACOHMEA-TM
T s e e e AG8741.003 TM : MYM : ITpoekT / -T1
FATORSEE A 1 R I R i )
Sorer romm e
Loy . — —

+ ﬂj‘_hl BEPH 468741.00333-1 : MYM : Mopgens snerrpimiecram mp ollccos

%m + TL468741.003 B - MY M : BegomMocts ook
| ——— — —— — B HlIPHL468741.003 : MYM : Tessmraecsase vq
M o ii -i U]‘_hl T 468741.003-1 - Momyme yemmreneit

A ‘ 4% HPH 301229009 K : Panea : 0 [1 IIIx]

NapTa paboymnx

DEKMNMOB :

Crparnuai 1 w1 | Yueno cnes: 276 Ve (%)

AD 2002 = [0 «commplEopw. 368 741-00 353 1-0wg, = TONKD UTeAMe]

®aiin PeaakTnposarve [Mpocvotp Beraska ®oprat MnctpymenTei eDrawings Pucosarie Pasveprocte  Moawdwka Mpoewt Mpaska Bua Hactpoia Avamvs  Mpuaowerws  Momows
DEMELA BRI > FOCBG@SE L a0t E E ER =B L2 N="
R EAPELT RlEEE=mEal Bulae v ||
pay=— Bosaericteve @] Xapakrepucruca k5 Yacrora.ry) @ <= ==
=2 R ‘ 3] Kepareeric | é fu

=4 5R21 4] B Orusenmeaneneral 20 B nanmoskeo 30 Bt mpocrpancros | B VPemme | s A (4BX) |

joiic B vewres 7 <] D@ @ @ (L P
= 5R19
=, ER1S
. 5R17
=, ER14
= 5R16
4 5005
= 5002
=, ER13
= 5004

b | b e

ByLayer

=4 5DD1
. 5R12
= SR
= R4
= 5R3

580020N000L NN
RN AT =

SJFIHLCOL LN EFEACE

ik -3

usnyecKnx npoueccos (MpeacTaBieHa
YacTb aHa/IM3a NoJie MEXaHWYECKUX



PEAJINSALNA KOMIMJNIEKCHOIO MOAE/TIUPOBAHUA B @mﬂ
PAMEHCKOM NPUBOPOCTPOUTEJIbHOM KB (aBuauusna)

C030aKHe “epToxeH u MoCTpOeHKE MOARAM Pa3yNLTaThl MORBNMPOBIHKS TIOCTPOSENS KOReI

) () (o) (] (e

OlecCOoB B
ACOHMKA-A

NpoYeccoE B nopcucTeme ACOHMKA-T

[ WCnbITaTensHbIR 00pasey ]
Onoka EL{EM AnA NpOBSpKM W
AMErHoCTHEM

(rotosos wapenwe - Gnox GLBM |




PEAJIU3ALNA KOMNNIEKCHOIO MOAE/IMPOBAHUA B N'ocHUUI (pakeThbl)

Hauano npoexTupoBaHua

MAOENA TERNCEEX B

. Yubr @ .
. Guanormeckss
\ e | ManenMposaHe
X Temnepatypa,
SN T,
onpyman el ¢pag

['oToBoe uapenue 'VIb

[ Rearses: Hensapamaosted 3 200 117 |




PEAJINZALUNA KOMIMJIEKCHOIO MOAEJ/IMNPOBAHUA B «HIMNMN «BOJIHA» (noaBoAHbIE NNOAKW)

G(OHLIEI'ITYAJ'IbHOE NPCEKTUPOBAHMUE PAOVUOSNEKTPOHHOW CTOMKU MEEHEPATOPHOIO YCTPOIZCTBAj

Pacrcecaments B olrace

Pagafaond s IT e 210 © POM MG » NEINe PTG T RNCLO8 FECTRQAC Al N »
croie ©
-

W WA AL AD w AMIYE

>
s

10 et G | S o s -
LR . - - ! 1

|
i

I Mo TN et S 0w coretend TOG)
feacrera 02 2 (NGO

.'~

[KOMI"U'IEKCHOE MOLENUPOBAHUE U PACHET HALEXHOCTU MNEYATHbLIX ¥3NOB PAOVUOSNEXKTPOHHOWM CTOWKU FY]

MecTo 2oMed MALSOoe TEe IFH B cfapio SR s AT WA Yo

o8 FeaTroto s WM




4. [lepcneKTUBHbIE
3aa4Mn, cTodawme
nepea Hay4HbIM

KOJ1I/IeKTUBOM



Jlopoxknast kapra passurtusa «CAIIP
JJIEKTPOHUKMH BbIIIIE€ MUPOBOI'0 YPOBHA
https://asonika-online.ru/news/432/



https://asonika-online.ru/news/432/
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1) pacwmupenue gynxkuuonana cucremer ACOHUKA B cocraBe
oreuecTtBeHHOU CAIIP 31nexkTpoHUKH:

- CO3IAHUE UHMENLLEeKMYaIbHO20 unmepgetica s GOPMUPOBAHUS
STEP-monenen C BBICOKOM CTCHEHBID TOYHOCTH (BBICOKOH
CTEIICHBIO aJICKBaTHOCTH MOACIICH );

- CO3JaHHME AaBTOMATHU3HMPOBAHHOM METOJAMKH BHUPTyaJbHBIX
UCTIBITAHUW 2/1eKMPULECKUX CXEM,

- cos3ganue Jadoparopuu mo gpopmuposanuio SPICE (PSPICE,
FSPICE, SPICE3f5....), IBIS, HDL, Touchstone ... mooenei
oredecTBeHHON DKb M maeHTH(UKaMK ux napameTpoB. i eé
CO3aHUs HEOOXOAUMO IpUOOpPETECHHUE CIICIIUATIbHBIX
M3MEPUTEIBHBIX YCTAHOBOK;
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- co3maHue JabopaTopuM 10  udeHmuguxkayuu  (HPU3UKO-
MEXAaHMYECKHNX, YCTaJOCTHBIX, TEIIODU3NUYCCKUX I1apaMeTPOB
mozeneit OKb u marepuanoB DA. Jlnsg e€ co3maHuss HEOOXOAUMO
IPUOOPETCHUE HCIIBITATCILHBIX CTEHJIOB HAa MEXAaHUYECCKHE M
TEIIJIOBBIC BO31CUCTBUS;

- CO3/IaHHE J1a0OpATOPHH 110 3anonHenutro b/l napamempamu Bcen
oreuecTBeHHOM DKb, HE0OX0AUMBIMU 1 MOJCIIMPOBAHMS,

- co3ganue B b/l mMonyns cuHTE3a MOAECIEN HOBbIX BAPUAHIMOB
yemanosku IKDb;

- AaHAJIU3 PAOUAYUOHHOU CTOUKOCTH.
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2) pazeumue u eneopenue CAIIP 3nekmponuku, BKIIOUAIOIICH
cucremy ACOHHKA, B 3J1€KTpOHHYIO IPOMBILIIEHHOCTh Poccuu;

3) noozomoeéka COBMECTHO C By3aMU Kaopoeé IS SICKTPOHHOM
IPOMBINIIEHHOCTU B o0nactu CAIIP snekmponuku;

4) cmanoapmuzauus 6 obracmu CAIIP 3nexkmponuxku nns
3JEKTPOHHOM mpoMbiieHHOCTH Ha ©Oa3ze TK 165 «CAIIP
3NEKTPOHUKM», co3aaHHoro Ha 0aze OO0 «HUN «ACOHHUKA,
npejceaareneM kotoporo sisercs npodeccop Ilamymon A.C.




CtpyKTypa CAIP 3/1€eKTPOHMKHU Bbille MMPOBOIrO YPOBHSA

BUpTYaAbHBI2 MCNBITaHWA
Ha BOSASMCTEME
MNOHMHEHHOTO

MNOERILUEHHOT O AABAEHHA

HHTEAAEKTYaNBHLIN
MHTEpERC ANA CO303HKA
KOPREKRTHBIX STEF-Moaened ¢
TOUKM SPEHKA
MO AEMMPOEaHKWA

BUpTyaneHEIS MCNBITAaHWA

Ha BOSASMCTEME CHErOBOM

HarpyskM, atmochepHele
EbINafalollve OCapgKH

ABTOMATUIMPOBAHHER
MeToAMKa EWMPTYaNEHBIX
MCTBITaHMA
SNEKTEUUECKMX CXEN

BUpTyanbHEI® MCNBITAHKA
Ha BOSASMCTEME
CTATHHECKOM M

OMHAMMHECKOW NbIAK

BMDWEII BHBIZ MCNBITaHKMA
Ha SAeKTROMarHMTHYHD
COEMECTHMOCTE

CAMNP
3NEKTPOHUKMU

MUPOBOro YPOBHA

AETOMaTUIMPOEEHHER
W T 0 QMKE
MAeHTHUPHKAL MM
HEAOCTAKOLL MK

BupTyanbHEI® MCNBITAHKA
Ha BOSASMCTEME
MOHMAEHHOM K

MNOELILLEHHOM BAKHOCTH

BupTyanbHble ncnbiTaHKUA
Ha paguvauuoHHoe
BO34€eNCTBME
(B TOM uMcne Ha conHeyHoe
n3nyyYeHue)
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S. [lociaenoBare/iIbHOCTHL BHEAPCHUA MOACJTIUPOBAHMA
HA NpPeINPUATHH:

3aKynka Heob6xoaumbix noacuctem cuctembl ACOHUKA

MoBbllIEHWE KBaMDUKaLMM pyKoBoaAMTENEN NoApa3aeneHn B LleHTpe
kKomneTteHumn «ACOHUKA» no cneumanbHOM NporpaMme
«KBanuduumpoBaHHble pyKoBoAUTEIM, CNOCOBOHbIE CTaBMTb 3aZa4M B
obnactm MoaenupoBaHuA»

O6y4eHue uHxeHepos B LieHTpe komneteHumn «ACOHMUKA~» no cneumanbHoOM
nporpamme «KpannpuuupoBaHHble creyuanancTbl, CNOCOOGHbIE NPOBOAUTD
mopenupoBaHue»

[MoMOlLLb C HalLeW CTOPOHbI:
B nposegeHnu pacyeToB, 0COGEHHO B NepBOe BpeMA.
2. B paspaboTKe cTtaHgapTa npeanpuvATUA B 06,1aCTM MOAe/IMpOBaHUA U
BUPTYa/IbHbIX UCMbITAHMM DA HA BHELUHME BO34EUCTBUA.
3. B HanonHeHun basbl paHHbIXx IOPU M MarTepuanoB, CBA3aHHOM C
oTeyecTtBeHHoM CAMP ACOHUKA.

—_—
o




£

Henmp komnemenuyuit cACOHHUKA»
8 oO1acmu MOOeIUPOBAHUA U BUPHYAIbHBIX
ucnoimanuit IKb u anekmponnou annapamypul Ha
éHeutHue o3oeucmeusn (2. Braoumup)

&
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6. HanpagJjienusi mocjeaynomero COTpyIHu4YecTBa ¢
KOJIJIEKTUBOM Pa3pad0TYHKOB:

1. CoBMeCTHas pa3paboTKa HauMOHa/IbHbIX CTaHAAPTOB B MHTEpecax
npeanpuAaATUA B TEXHUYECKOM KoMMTETe no cTtaHgaptusaumm TK 165 «Cuctemol
aBTOMATM3UPOBAHHOIO NPOEKTUPOBAHUA IJIEKTPOHUKM>, CO3JaHHOM Ha 6ase
000 «HNUN «ACOHUKA~.

2. MognduKayma n pacumpeHmne 3agad, pellaemblx cuctemor ACOHUKA,
MCXOAA M3 NOTPeBHOCTEN NpeanpUATUA.

3. NoctoAaHHOe o6y4vyeHne cncteme ACOHMKA 1 noBbllweHne KBaiMppUKaumm
cneuuanmcToB nNpeanpuAaTua B 061acTm MogenmpoBaHMA (O4HOE U
AncTaHumoHHoe) B LleHTpe komneTteHumm «ACOHUKA» B o6nactm

MOJIE/IMPOBAHUSA U BUPTYA/IbHbIX UCMbITaHMM 3/IEKTPOHHOM KOMMOHEHTHOM 6a3bl

M 3/IEKTPOHHOM annapaTypbl Ha BHELLHWE BO3ENCTBMS.
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7. BaskHble JOCTUTHYTbIE Pe3yJbTaThl 110 CHCTEME
ACOHMUKA:

1. NMpuMeHsaeTcAa Ha npeanpuatTnax PO 6onee 30 net. BHegpeHa Ha 6on1ee 80-u
npeanpuatTuax 20-u permoHoB P®. OnbitHaa akcnayataumsa B CLLUA (Intel),
[epmaHmm (Siemens), HOxkHoM Kopee (Samsung Electronics) n MHaum nokasana
OTCYTCTBME aHaN0roB

. 3apermnctpupoaHa B POCIMNATEHTe

. Bxogut B PeecTp oteyectBeHHoro 10

. ATTectoBaHa MMHUCTEPCTBOM 060pPOHbI PO

- PeKOMeH,CI,yeTCFl pykoBoAAWLMUMUN AOKYMEHTaMUN BO€HHbIMUA

. CootBetcTtBYeT 4-M OCT P, yTBepxKaéHHbIM B 28 aekabpsa 2020 r.

. MobeanTenb KOHKYPCHOro 0T60pa KOHKYPEHTOCMOCOGHbIX OTEYECTBEHHbIX pelueHUH

2
3
4
5
6. CoOTBETCTBYET TMMOBbIM METOAMKAM MchblTaHnK IYIN «MHUUPUI»
7
8
9

. MonyyeH CepTUdMKAT BICOKOTEXHOIOMMYHOM NPOAYKL MU

10. OTMe4YeHa Ha KapTe pblHKa nocTaBwmkoB UT-peLleHnn




JIOKYMEHT, MOATBEPKAAIMI MPaBo00IajaHue ™

i

B B B BE B

NPOAYKTOM

CBUAETEJIBCTBO

0 rocyJapCTBeHHOM perucTpauuu mporpammsel 1is DBM

Ne 2012617220

ABTOMaTH3MPOBaHHAs CHCTEMA OGecTieYyeHust
Ha/Ie’KHOCTH U KayecTBa annapatypsi ACOHUKA

Ilpasoobranarens(m): Q6ULECMB0 € 0ZpaHUMENHO OMEEMCMEEHHOCMbIO
<Hayuno-uccnedosamenvcxuii uncmumym <ACOHHUKA»> (RU)

Astop(n): Hlanymoe Anexcanop Cnasoeuy (RU)

3asska Ne 2012613403

Jlara nocrynnenns 14 mons 2012 r.
3apeructpupoBato B Peectpe nporpamm s 9BM

10 aseycma 2012 e.

Pyxosodumenv Dedepanvioti caydncbot
no unmennexmyanvnoti cobcmeennocmu

B.11. Cumonos
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Tosapubii 3HaKk «KACOHUKA)>

POCCHIUCKAR ®ENEPAIIFA

'; 2= 7

Bt RE BT BE B B BB R B

CBHIEETEJEDBCTBO

Ha TOBapHbIii 3HAK (3HAK 00CTYKHBAHUS)

Ne 520658

(D)

BE BT B RE B ORE T B ORE R ORRORE B OBR RE B ORR REORR RR NE R KR B ORR KR NG OBYORR

V. 4

\
AcommA
TpasooGranares: QfuieCmMeo ¢ 02pan 7 Mbio
"Hayuno-uccieo cKuit umym "ACOHHKA",

601914, Bradumupckas obnacm, 2. Kospos, yi.
Mawunocmpoumeneii, 11, ogp. 69 (RU)

Zasska Ne 2012734336

Tlpuopurer Tobaproro 3naka 03 okTaGps 2012 .
3aperncTpupoBaHo B l'ocynapcTBeHHOM peecTpe

TOBAPHBIX 3HAKOB U 3HAKOB OGC/TYIKHBAHHS

Poceniickoii Menepaunn 18 aszycma 2014 2.

Cpox neficteus peructpauuu uctexaer 03 okmadps 2022 2.

H.o. pyxoooumens @edepaivHoit cyucobt

no
/
Uﬁ/%,/, JLIL. Kupuit
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Cucrema ACOHUKA BK/II04YeHA B eIMHBIA peecTp PoCcCHMCKUX nporpamm ajasa IBM u
0a3 panHbIX. Perucrpanmonnbiii Homep IO 1889. Ccebuika Ha opuumaJbLHOM caiiTe
Munkomcessizu Poccun: https://reestr.digital.gov.ru/reestr/303239/?sphrase_id=702856
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gov.ru ABTOMATU3MpPOBaHHan cHcTeMa 0OecneueHWA HaAeXHOCTW U KauecTBa annapartypel (ACOHUKA) a ®20ommEE 2@ b B L

Peectp 3aaBneHus MNopaTts 3aaBneHue [OKYMEHTbI AHanuTHMka MoMous

Poccuitickunit \ EBpasuickuin

PEECTP EQuHLIA peecTp POCCUIACKMX NperpamMM Ans on JIMYHbIA KaBUHET

3MEKTPOHHBIX BEIMUCNIMTENBHEIX MaWKWH W 633 AaHHBIX

nporPAMMHOFO Bxniouero M0 & peecTp: 11799
oBEcn ELIEH“H Mpaeocbnapateneii: 3724

PeecTp co3paH B COOTEETCTEMMW co cTaTeel 12.1 @epepansHoro aakoHa «06 uHbopMaumn, MHGOPMaLMOHHEIX ” "
e CKaTk 30eck...
TEXHOMOTWAX 1 O 3alMTE MHGOPMELIMI> B LIENAX PACIIMPEHUA UCTIONE30BaHHA POCCHACKMX NPOTPaMM AnA CHATE

3NEKTPOHHBIX BEIMUCAWTENEHEIX MalWKMH W 633 AaHHEIX, NOATEEPKOASHUA UX NPOUCXOXAEHNA U3 Poccuiickoit
MDepepaumu, a TakKe B UENAX OKa3aHWA NpasocobnagarensaM NPorpamMM ANA 3MNeKTPOHHLIX BLIUMCUTENEHLIX MaLWH
unu 633 AaHHLIX Mep roCYNapCTESHHOM NOAASEMKKM

ABTOMaTU3MpoBaHHasa cucTeMa obecrneyeHns HAOEXHOCTU U
KauyecTBa annapartypsl (ACOHUKA)

3anuce B peecTpe N218B9 ot 23.09.2016 nponasefeHa Ha
I'IpaaooﬁnanaTenH nporpaMmmMHoro peseTe ° A

OCHOBaHNM NPHKasa MUHWUCTEPCTEa UM POBOTD Pa3BNTMS, CBRIN N
o6ecneyeHus MaGCOSsIX KoMy HIIKaL POCGHTCKOT Degspay o

22.09.2016 N455
OBWECTBO C OI'PAHM“-‘IEHHOH OTBETCTBEHHOCTEH "HAYYHO-
WCCNEOOCBATENBCKUN MHCTUTYT "ACOHUKA"

KOMMEpUeCckan OpraHu3aluA 623 NpeobnafaloLLero MHOCTPAHHOMD YUacTUA Knacc nporpaMmmHoro obecneuenns no

KnaccuduKaTopy NnporpaMmmMmHoro obecnevyenus,
yTBepXXAeHHOMY NpuKasom ot 31.12.2015 N2 621
locypapcTBo PErUcTRaUMK B Ka4ecTBe IPUAWYECKOro Thua:
OcHoBHOW KNacc:
Poccua
[Opyrue knaccei:

OCHOBHOM rocyAapcTBEHHbIA PErMCTRauUMOHHBIA HOMEP PErMcTPaUMK B
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn fArpHY-

04.15 MHGOPMALMOHHEIE CHCTEMBI ANA PELSHNA CRSLHbUUSCKItX



NE VLADIMIR BRANCH
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0001 11/21/2013

This is to certify that
Ugra Mohan Roy

has successfully passed the course

“Accelerated Simulation of Thermal and Mechanical
Reliability of Electronic Devices and Circuits”

(32 Hours)
From 11/18/2013 to 11/21/2013
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PAB 319.01.05-94, pea.2-2000
PAB 319.02.49 -2003

PekoMeHAaUMM M MeTOAbl, MNpUMBeAeHHble B HacToAwem POB, AOMKHbI
MCMONBb30BATbCA CMELMANMCTaMK Hay4YHO-MCCIefoBaTeNMbCKUX YYpeXaeHWUA
MuHoBopoHbl PoccM KW  BOeHHbIX nMpPeACTABUMTENbCTE MNpWU  BOEHHO-
TeXHWYECKOW 3JKCMepTM3e MO HageXHOCTM W cToMKocTW P3C B npouecce Mx
pazpaboTkM (MoAepHMIALUKMM), BEBINONHASMOA B COOTEETCTEMK ¢ MNMonoXeHHUem
MB 319.01.51-99. OHKM MOryT UCNONb30OBaTLCA TakKe paspaboTyMkamm P3C B
npouecce NPOEKTMPOBAHWMA C Lenblo Ebibopa M NpeaBapUTeNnbHOW OLEHKM
3thheKTMBHOCTM  KOHCTPYKTOPCKMX  pelleHWA B 4acTM  obecned4eHWA
TpebOBaHMA CTOMKOCTH K BEO3ZAEACTBUIO MeXaHW4YecKMX haKkToOpoB, a TalkKe ¢

AMMAPATYPA, NMPUBOPLI, YCTPOUCTBA U OBOPYOOBAHUE Lenbio ONTMMW3ALMW NPOrPaMM WUCMBITAHWIA OMBITHBIX M CePHIiHBLIX 06pasLoB
BOEHHOIN0 HA3HAYMEHUA Pac.

47. B KadYecTBe OCHOBHOro TMporpaMMHOro cpefcTEa, MO3BONAKLLEro
NPOBOAKMTE OLEHKY CTOWKOCTHM TMMOBBIX KOHCTRPYKUMA P3C K BO3AEHCTBUIO
MeXaHU4YecKknX hakTopoB, B HacToAwewM POB ucnonbsyetca npobneMHo-
OpPUEHTMPOBAHHAaA AaBTOMAaTW3IMPOBAaHHAaA CMCTEMa KOMMNEKCHOro aHanu3ia
KOHCTPYKUMA P3C Ha TennoBble W CNOXHbIE MeXaHWYeCKWMe BO3ASWCTBWMA

ACOHWMKA.

PAB 319.01.05-94, pea.2-2000
PAB 319.02.49 -2003

MWHUCTEPCTBO OBOPOHbI POCCUACKOW ®EOQEPALIA

TexXHUYeCcKMA KOMMTET No BOEHHOA cTaHAapTU3aLMu Ne 319
«HapexHocTb ¥ cToMKocTb 3PHU 1 P3A BoeHHoOro HasHauYeHuA»

KomnnekcHas cuctema KOHTPOINA KavYecTBa

MpUHUKMNBI NPUMEHEHWA MaTeMaTUYeCcKOro MoAenMpoBaHUsA
npw NPoOeKTUPOBAHMK

Dapya 1.94

Y TBePARIANN

¢ Hauanping GLY «22 IIHUAH

MiunoboponstPoccHim

DEAFPAJILHOE KOCMUYECKOE AFEITCTBO
(POCKOCMOC)

LWensma Mocim, 1CI1-6, 107996
e 2009 Ten(495) 631.9 axe (495) 6375048,
« 2009 OKTIO 00026104, OT P 10 122565, KHIVKII 77

LY O R Y- 5 e

A. bopucon

624770201001 ABTOMATU3INPOBAHHASYA
CUCTEMA

ACOHUKA

360

TelepasHoMy anpekropy
000 « HUU «ACOHWK A»
ACTlanywony |

PEIIEHHE

O @TTCCTaumny ¥ BBOJAY CHCTEMBL aBTOMATH SUPOBAHHOIO BBLINTYCKA |fllz‘1 ¥ L!ﬂ““*'lOCTpl)H reedt, . 11, k8. 69,
5% - % xt y: 2 % . Kospos, Bnaa KA 5

pabounx pexumon P (CAB KPP) « ACOHMKA» B sxeniyatanuio O paore o soronopay R
£ OAQ «PRK «Intepruns nmern C.1LKoponcnay

Ila uex. 01 17.06.2015 Ne 281

‘ AASI TIPOEKTUPOBAHMSI
! BBICOKOHA AEKHBIX
i PAAVODAEKTPOHHBIX CPEACTB
HA ITPMHILIAITAX
CALS-TEXHOAOT UM

PCKHUMOB

Cuerema ABTOMATHIHPOBAHHOTO BLITYCKA KapT pagounx

«ACOF (ACO

Vuancaewriii Anekcannp Clasopua!

YIEKTPOPAHOK L C R
Vopasneine CIPATETHUCCKOTO MIAHAPOBARAS Pockocroca

pacemoTpeno  ofipamenue  obinecTea ¢ orpannuenrol OTBETCTBEHHOCTLIO
«Haysro-nceaenosarensermii uuetmyr «ACOHUKA» (zaaee — QOO «HUM

ACO

paspaGoTanmas O cooTaereTByeT Tpedonanuay P/IB 319.01.09-94
(pes. 2-2000) 1 npUro/ia LIS NPoBeIeHHE ABTOMATHIHPOBIHHOTO KOHTPOA IIPABHALHOCTH

npserienus IPH npr paspaborke annaparypet & repecax Munotdopons Pocenn

IIpeacearesb KOMHCCHH

Or ©I'Y «221HUHKW Munoboponn Poccius (C. Ipuirkos)

WICHE KOMHCCHH

(H. Oannnos)

o1 OIY «22 HHAHH M poriut Poccing,

s
o1 OAO «HITIT Bomiar D ity 2 (H. Mamorin)

«ACOHUKA»  o1mocHTe b0 paior mo norosopam ¢ OAOQ «PKK «duermsm
uMern  CITKoponeran  6es  wammus  manewssn  na OCYIIleCTBIIC 1S
KOCMHHECKOA JATCILIOCTH.

Pockocmoc  uex. or 08.04.2014 Ne VCII-2730 cooltua, 9To yetyra,
npezocTanzemas 000 «HUM «ACOITMKA» 1o TEXHAUCCKOMY 'xe;am;mn
OAO «PKK «Bueprrs» umern C.I1Koposiesa» no «paspaBoTke KoHeuio-
SMCMCUTHON  MOJENW  DIeKTPOIHOTe upubopa BIT n npomcienne ¢ ee
FCTOILIORANMEM  MATEMATHUCCKOTO  MOACTHPOBAHWS  MEXHHMMECKHX |
TCINIOBSTX UPOLICCCOB B ATMAPATYPE MU PakeTHO-KOCMHTECKOT TEXHMIMY,
B CooTBeTCIB4H C TT O el KOCMHHECKOH CTH,
YIBEPAICHIbM TocTaoBNCuen Tlpanureneina Poccuiiciof ®egepanuu or
22 dempan 2012 1, Ne 160, JMLEHAUPOBAHWIO 11€ TIOJICHHT.

Yunthmwag, wro 000 «HUM «ACONMKA» ® uacTosuies Bpevin
VPOIOTARCT BEINIC VKA3AIUILE PabOTBl s APYTHX THIOR DIEKTPOILEIX
upubopon, Pockocmoc  cumtaer, uto OAO  «PKK «OHepruA»  MMeHH
CTT.Koporera» popase upmenckars Ha Jworopoproii ocaore 000 «HHUI
«ACOHUKA» n xagecrne Tew 6es HaTHans y mocieHeil Miensni
HA OTY BTG PabOT W 11E3ABHCH MO OT THII DIEKTPOINIOND npudopa.

Hawannnuk Ynpasnesus
CTPATEIUYECKOID ILIAHUPOBALAT
Bairrscon

(495)631-05-48

10.H.Makapon




QEIEPANTGHOE ATEHTCTBO
N0 TEXHHYECKOMY PETYIHPOBAHHIO B METPOJIOTHHA

(PoccTangapr)

OPHKA3
22 anpens 2020 . 792

O colTanin TEXHHUECKON0 KOMNTETA N0 CTAHJAPTH3AUHH wCHETEMBI
ABTOMATHIHPOBAHHOID MPOCKTHPOBAHHA INEKTPOHHKH»

B uensax peanwzaumn Pepepanvioro sakoda ot 29 mwoda 2015 r. Me 162-@3
«0 cranpaprusaunk B Poccuitckoil @emepaunuy, MOBBIUEHHA IDeKTHBHOCTH
pafoT O CcTAaHIApTH3AUMH Ha HAUHOHANRHOM YPOBHE H [0 COTMACOBAHHIO
€ JANHTEPECOBAHHEIMH OPTAHHIALMAMH MPHKAIBIBA IO

1. Coznare  TexHudeckuid  womuTer 100 cranfgapriiaumd  «CHeTeMBl
ABTOMATHIMPOBAHHONG [POCKTHPOBAHMA JNEKTPOHHKHY (danee - TeXHHHeCKHH
KOMHTET) B COOTBETCTEHH C HACTOALLMM MPHKAIOM.

2. JakpenHTe 38 TEXHHYECKHM KOMMTETOM OOBEKTE! CTAHIADTHIALHM
B COOTBETCTBHH ¢ konamu OKITI2:

62.0 — TlpoAyKTEl AporpaMMHble M YCOYrH 0o paipaBoTke NPOrpaMMHOTO
obDecnicuenns;  KOHCYNbTAUHOHHBIE W BHANOCHYHBIE  Yoiyrw B oONacTH
HHOPMALHOHHBIX  TexHONorHid (B obnacTH  CHCTEM  aBTOMAaTHIMPOBAHHOTO
MPOeKTHPOBAHHS 3NSKTPOHHKN);

63 — Yonyru B 0DI2CTH MHQOPMALMOHHEIX TEXHONOTHA (B obnacTH cUcreM
ABTOMATHIHPOBAHHOMD NPOEKTHPOBAHWA HNEKTPOHHEH);

72,19 = Yeavru, CRAZAHHBIC c HAYHHBIMH HCCaedoBaHHAMHA
M IKCIEPHMEHTANBHEIMH paspaloTkaMy B oB1aCTH ECTECTBEHHBIX H TEXHHHECKHX
Hayk, Opodde (B ob2acTy  CHCTeM  ABTOMATHIHPOBEHHOIO  [POEKTHPOBAHHA
INEKTPOHHKHM ).

26.11 - KomnoHentsl 2€KTPOHHBIE MOCAE MOANHCAHHA COOTBETCTBYHOILETD
COrMAMIEHHA 0 BIAMMOIERCTBHH C TEXHHYECKHM KOMHTETOM MO cTaHaapTH3atmn 303
«INEKTPOHHAA KOMIOHEHTHAR Basa, marepHansl i obopyaosanses (TH 303);

26.11.30 — Cxems!  HHTCrpANLHEIE  SMEKTPOHHEIE  MOCNE  TNOAMHCAHUA
COOTBETCTEYIOLLETD COIMAlIEHHS © BIAHMOJeHCTBHH © TeXHHYECKHM KOMHTETOM
no  cTaHgapTHIauMK  «ONeKTpolnas  kOMOoHedTHad  Gasa,  MaTepHasIsl
n obopyaosanues (TK 303 )

(X}

26,12 - TnaTel  NeYATHLE  CMONTHPOBAHHbLIE fnocie  NOANHCAHHA
COOTBETCTBYIOLIETO COTNAIEHHA O BIAMMOAEACTRHH € TEXHHUECKMM KOMHTETOM
ne craHiapTHIauMH «bBazomble Hecyuie KOHCTPYKUMM, neuatuele nnarel, cOopka
W MOHTEH MEKTPORHBIX Moayneiin (TK 420).

3. Bowmnomnre semondende §yHEUWA N0 BeleHHIO en  cexpeTapHara
TEXHHUYECKOMD  KOMWTETa Ha  oDlWecTBO €  OrpaHH4YE€HHOH  OTBEETCTBEHHOCTEIO
«Hayuno-uwcenenorarensckuii wHcTATYT «ACOHHKA® (nanee - 000 «HHH
«ACOHMKA»).

4. HasHauuTe:

npencenare’ e  TeXHHYCCKOI0  KOMHTETZ — TeHepalsHOre  JHpeKTopa
000 «HHH «ACOHWKA», npodeccopa, nokropa Texnuqeckux Hayk Hlanymosa
Anexcanapa Cnasonnya;

OTBETCTBEHHBIM  CEKPeTapeM TEeXHHYUECKDIo KOMWTETA — IeHEepaisHOro
aupexTopa ofecTsa © orpammdennoi otretcreernocTho «ACKM  «llporpeces
HMnprna Cepres AnekcanaipoBmi.

5_ Y'['I]l,‘pﬂi-['l'b IIPI:L'IUI'EIL'_'LII:-IL‘Z

CTPYKTYPY TEXHHHECKOrD KOMITETA;

COCTAR TEXHHYECKOrD KOMUTETA;

NOAMKEHHE O TEXHHUECKOM KOMHTETE.

6. lNpencenarenio texnnueckoro komutera (A C.lanyMosy) exeroano s epok
a0 | anpens roga, cneAYIORIEr0 33 OTHETHRIM, NPEIOCTABNATE HH(POPMALHID
0 JeATENBHOCTH TEXHHUCCKOIO KoMuTera 3a npowenmdii roa B DepepantHoe
AMCHTCTBO MO TEXHHUECKOMY PeIyANPOLAHNIO B METPOIOTHH.

7. VnpapneHulo  TEXHHUECKORD  PETYIMPOBAHMA W CTAHAPTHIALHHK
(benepankHOro  AreHTCTBA [0 TEXHHUECKOMY PEryJHPOBAHHIO W METPOIOTHH
{H.A.Kupeesa) oDecrieumnrs:

KOHTPpWIITE 3a pﬂﬁl}']'ﬁﬁ TEXHHYECKOTD KOMHTETI, 4 Takike KOUP,D,HHEL[“K),
MOHHTOPHHE M OLEHKY 3(peKTHEHOCTH €ro NefTeNLHOCTH;

[

9. Konrposis HENoONHenns HAaCTOALErD NPHKa3a 0CTABITAK 3a coboil.

3amecturens Pykopoautens AL Ilanaes

Mogrssi @ Aretpi-onnn Doepmestd, POIFi-G 30,
WOAHATER B CHCTESE WHHTHSHEINT. (MY 00E0eTS
EEPANICE BEHTITI0 MO TERH NESEDHY DRMTHIGHE
HETZONUHA

Copratier: HIENDEE V607 EOFBA0EAL 1 T4D00IECI600M
My B LUGEREE A0 T AR
Newctantem: ¢ 11,2017 42 06,11 2070




€

IlepeyeHb HAIIMOHAJBHBIX CTAHIAPTOB B 00J1aCTH MOJIEJIMPOBAHUSA U

BUPTYAJIU3AMUUA UCIILITAHUU U31EJIMI, BKIYECHHBIX B IJIAH
POCCTAHJIAPTa no cranpapruzauuu Ha 2019 — 2020 rr.:

¥ A
TexHosioruss MaTeMaTH4YeCKOro MOACJIUMPOBAHUA U BUPTYAJIU3ANMM HCHBITAHUH
U31eJIMii HA BHEUIHHME BO3JCHCTBYWOINHE (PAaKTOPHI HA BCEX ITANAX KU3ZHEHHOIO
LMKJIA.

* hod o
MeTtoibl MaTeMaTHYE€CKOIO0 MOJEIMPOBAHUS U BUPTYAIU3AlMM WCIIBITAHUN WU3IEIUN HA
MeXaHM4eCKHe BO3AeCTBUA IIPU IPOECKTUPOBAHUH.

3 L i
MeTonpl MaTeMaTU4eCcKOro MOJICITUPOBAHUS M BUPTyaIu3allud UCIBITAHUNA U3JEIUN Ha
TEeIUIOBbIe BO3AEMCTBUSA IIPU MPOCKTUPOBAHUMU.

* hod o
MeTtobl MaTEMaTHYE€CKOIO0 MOJEIMPOBAHUS U BUPTYAIU3allMM UCIBITAHUN WU3IEIUN HA
3JIEKTPOMATHUTHBIE BO3EUCTBUS IIPU MPOCKTUPOBAHUM.

*
Metonsl co3manus kKapr padouux pe:xkumoB IJKb Ha ocHOBE MaremaTnyecKoro
MOJIEJIMPOBAHUS U BUPTYAJIM3ALMU UCIIBITAHUM W3JEJIMKA HA BHEIIHUE BO3JCHUCTBYIOIINE
(bakTopkI IIPU TPOSKTUPOBAHUH.

*
Meronbl moctpoeHus 0a3 gaHHbIX JKDB W KOHCTPpYKUHMOHHBIX MAaTE€pUAJIOB IS
MAaT€MaTUYE€CKOTO MOAEIMPOBAHUS U BUPTYAIU3allMU UCTIIBITAHUNA W3/EJINA HA BHEIIHUE
BO3JICUCTBYIOIIME (DAKTOPHI HA BCEX ATANax »KU3HEHHOTO IIUKIIA.

* .
MeTompl  MAareMaruyeckoro  MOJICIIMPOBAHUS  MOKA3aTEIEd  HAJAEKHOCTH W
BUPTYAIU3AllNU UCTIBITAHUN HAa HAJICKHOCTh U3/CIIUMN ITPU NPOEKTUPOBAHUH.



28 nexkaops 2020 r. IIpukazamwm
Poccranmapra yTBEpKIACHBI IepBbIe
4 HaNUOHAJIbHbIE CTaHAAPTHI Pd®
(I'OCT P) B oOmactu BHPTYaJIbHBIX
HUCIBITAHUN AJICKTPOHUKH,

pa3pa0OTaHHBIC 000 «HUN
«ACOHHUKAW.



MHHHCTEPCTRO IPOMBILAEHHOCTH H TOPTOBLH
POCCHACKOH GETEPALTHE

OENEPAIBHOE ATEHTCTBO
M0 TEXHAYECKOMY PECYAHPOBAHHI) H METPOJTOIHH
(Poceranmapt)

IMIPHKA3

28 mexadpa 2020 r. » 1401-cT

Mociaa

06 yreepmieHsH HAHOHAIBLHOTO CTAHAAPTA
Poceniickoii ®enepaunn

B coorsercredn co erarbeil 24 depepanenoro zakona ot 29 moms 2015 r
Ne 162-03 «O crannapruzannn B Poccrfickeod Denepauuu» npH KA S bl B 4 10!

L. ¥TeepauTe  HauuosanbHbli  cTaspapt  Poccmfickoli  denepanum
OCT P 60.0.7.2-2020 «PoBote u poboToTexHHYECKHe yeTpoficrea. TexHONOrHA
MATEMATHYECKOr0 MOJESNHPOBAHMA H  BHPTYRIH3AUHH  MCHBITEHME  DasoBbx
3MEMEHTOE PODOTOTEXHHYECKMX KOMIUICKCOB Ha BHelHWe BosjeiicTByromme
thaxTopel Ha Beex JTANAX GKM3HCHHOIO UMKIa» © OaToH BECOSHMA B JeHCTBHE
1 mapra 2021 r.

Bpeenen snepsbie,

2. ¥npapneHHI0  TeXHMYeCKOIQ — DeryJHMpOBaHH# M CTAHIAPTU3ALMN
(M. A Kupeera) obecneunts paamemenne Hu(opMalny 00 yTREpIKIEHHH HACTOALIHM
IPHKA3OM CTaBAapTa Ha oQHUHANBHOM caire Poccranjapra B HHEQOPMAUHOHHO-
TENEKOMMYHHEAUKOHHOH ceTh «luTepners (nanee — ouuHaneHei cafit) ¢ yueTom
3AKOHOOATENLCTEA O CTANIADTHIALIHE,

3. WenepanbHOMY rocynapcTBeHHOMY YHHTAPHOMY NpennpHATHIO
«Poccuifckmil  HayuHo- TexHH4eckdll neaTp HAGOpMALHH M0 CTAHAAPTHIALHH,
METPOJIOTHH H OLEHKE cooTReTcTBHA» (A . Muxeer) pasMecTHTs YTBEpHAEHHBIH
HACTOALMM NPHKEA30M CTaHAapT Ha obHUMATEHOM calite B YCTaHOBACHHOM NOPAIKE.

4, 3akpennTe  yTRepAOCHHBIA __ HACTOALIAM e IPHEAEON f"#-_apr 3a

Flognemedns anecT poimalo SOnyHeHTa
TEXHHUYSCKHM KOMHTETOM M0 ETamnas sk dNe whon
aup

10 BMEHTCTI 113 TENHAUBLKONY &5
HETECNGrHA K

|

b )

o | _Ej_-']_UHJIB&H
72

3amecTuTenn P}"](UBD,HH'IE.'UI

MHHHCTEPCTED NPOMEIIIAEHHOCTH H TOFTOBAN
FOCCHHCKON ®EAEFALHH

BEIEPANBHOE ATEHTCTEO
O TEXHHYECKOMY PETYTHPOBAHHIO H METPOJIOIHH
(PocerammapT)

MPHUKAS3
28 mexabps 2020 r. M 1402-cT

Mockea

06 yreepaienus HAUHOKAILHOTO CTANAAPTA
Poceuiickoil Menepauun

B coorserctBuu co crathell 24 denepansHoro zaxona ot 29 mwoma 2015 r
Ne 162-03 «O cranpaptzanns B Poccrfickoi Denepaliiy» NP H KA S5 BB a1

1. ¥Yreepuats HalHoHaNbHBIH CTAHOADT Poccuiickoi Densparng
TOCT P 60.0.7.3-2020 «Pobors1 u poforoTexnmueckue yerpoiictea. Merog
MATEMATHYECKOT0 MONETHPOBAHMA [OKalaTencH HAZEKHOCTH H BHPTYAMH3AUWH
MCHBITAHMH HA HANEXRHOCTL DAROBRIX 2MEMEHTOB POBOTOTEXHHTECKHX KOMIIEKCOB
NpH NPOEKTHPORAHHH» C AaToi BRefenns B neficTere 01 mapTa 2021 1.

Beeaen Bnepemie.

2, YOopasneHHId — TEXHHYECKOrO  PEry/HPOBAHMA H  CTAHIAPTH3ALME
(H.A. Kupeena) obecneunts pasMewwenne suQopManiy 00 yIBePHISHHH HACTOALHM
[pHKA30M CTaHIapTa Ha odmuuansHom cafite Pocerampapra B uuGOpMAIHOHHO-
TeleKOMMYHREAUMOHHOR cetr «MuTepuer» (nanee — odunuaANBHBIA CafiT) ¢ ydeTOM
3AKOHOMATEIECTEA O CTAHNADTHIALHHE.

3. @epepansHony TOCY LAPCTBEHHOMY YHUTADHOMY TP LIPS THEO
«Poccuifckili HayuHo-TexHudeckmii nenrTp HAdOpPMANMH N0 CTAHAAPTH3ALNEH,
METPONOrHH M oueHke cooreercrsmay (A H.MuxeeB) pasMecTHTh YTBEpPHKICHHBIH
HACTOALUMAM TPHEA30M CTAHNAPT Ha obHUMANEHOM CaHTe B YCTAHOBICHHOM NOPHAKE.

4. 3akpenurs ¥TB

Moy ST N BT, WCEHHCrD 3 = M
TEXHHYECKHM KOMUTETOM M0 $TAH THPHAAAL b Do i e N
Ty :}JM ok ‘f’?-%—--._

SepEpanwiorse SEHTETES NO TEHHUEHOHY
HEFpaRGrii

JamecTHTEns PYKOROOHTENA

CapmajieaT: TET252SFI0ECABENSEAZDSFIRISDOLAS
Fowmy ennaw: Ilanaes Awrom Naonoee- 1
Detherzsmenct: © 02072020 ao 02,07.2021




MHHACTEFCTEC MTPOMBIILAEHHOCTH H TOPTORIH
POCCHHCKOH @EIEPALIHH

DEJEPAITBHOE ATEHTCTBO
MO TEXHAYECKOMY PEMYJIHPOBAHHID H METPOJIOTHHA

(PoccTammapr)
MPHKAS3
28 nexabpa 2020 . » _1403-ct
Mocisa

OG yreepxaenny HANHONAILHONO CTAHAAPTA
Poccnitckoii Mepepannn

B coorsercrern co cratheli 24 Mepepansmroro zaxona ot 29 wioms 2015 r.
Ne 162-3 «O cranpaprusauus B Poccmiickoil ®eepanun» NpHKa3 bl Bao:

L. ¥TeepauTs  HanmonaneHeid  cTavgapr  Poccmfickoit  Menepauns
FOCT P 60.0.7.4- 2020 «PoGorer u poboToTexHmdeckne YeTpoiicria. Metoan
MATEMATHYECKOTD MOAENHPOBAHHA H BHDTYANM3AUWH  HCOLITaHWi  OazoRmmx

JIEMEHTOE PODOTOTEXHMYECKHX KOMINEKCOB HA MIEKTPOMATHHTHRIE BozaeicTRHA
OpH NPOEKTHPOBAHHK ¢ naToft Beemenus & neftcteme 1 mapra 2021 ¢
Beenen Bnepesie.

2. YOpAaBneHHK — TEXHHYECKOro  PeryJHpOBAHHA K CTAHAAPTH3AIMH

(M. A Kupeesa) obecneunts pasmewenne uuopMannn 06 yTBEPIKIEHHH HACTOSIIHM
OpPHKAZOM CTaHAapTa Ha oduuuansHoM calite Poccrampgapra B mudopMaiMoHHO-
TENEKOMMYHHKEUHOHHOH ceTH «HTepHeTs (Jaknee — opHIMATBHEI CaliT) ¢ yueToM
2AKOHOAATRNECTRA O CTAHIADTHIALMH,

3. DegepaneHOMy rocynapCTBeHHOMY YHUTAPHOMY NPeANpPHATHIO
«PocCHHCKME Hayumo — TexHudeckuil LeRTp HHGOPMALHH 110 CTAHIAPTHIALHH,

METPONIOIHH M OLIEHKE COOTEETCTEHHH (AHMHX&EB) PA3MECTHTE YTREPHKIACHHEIH
st
HACTOHIMM OPHKA3OM CTAHT

M H3|'|E|.1|:0‘HI3TDDDHMEI1TB NaANHE
4, 3axkpenuts  yTBEppKAE Y

virs fo ek
TEXHHYECKMM KOMHTETOM 110 ¢ "ﬁ"ﬁﬁﬁnnm&%&mf £

CBEMEHWA O CEPTHMMATE -'I'

3aMEC’l‘HT§ﬂB HK’DBDHHT&HE CRpMASLERT! UIT?GZEF'JGEWEU'}E*ZDEF!IE?WQW

KoMy BRaE; ILANEER AHTGR MARRGaLTY
MefcTesena) £ 02072020 5o 0.07.2021

MHHHCTEPCTBO NFOMBILIEHHOCTH H TOPMOBTH
POCCHICKOHE @EIEFAITHE

PEITEPAIBHOE ATEHTCTBO
MO TEXHHYECKOMY PETYIHPOBAHHIO H METPOJIOIHH
{PoccranaapT)
NPHKAZ
28 gexabps 2020 T, ¥ 1404-c1
Mockea

O6 yTBepAIeHNH HAUMOHANLHOTO CTANAAPTA
Poceniickoii Menepanun

B coorsercteau co crateeil 24 ®enepansnoro saxona ot 29 wions 2015 1
Ne 162-®3 «O cranpaprusauun 8 Poccuiickol Qeepandu» TpHEK A3 b B 8 10:

1. ¥1eepawTs HAUHOHANBHETH CTaH#apT Depepaunn
I'OCT P 60.0.7.5- 2020 «PoGorwi u poforotexuuueckue yerpoficrsa, MeTomst
MOCTpOeHH (a3 JaHHBIX 3/EKTPOPaiHOMINeNuil ¥ KOHCTDYKIHOHHBIX MATepHAIoB
ANA MATEMATHYECKOI'0 MOZENMPOBAHWA H EHPTYAIM3AIHH HCIBITAHHE BGas0OBbix
JIEMEHTOB  pODOTOTEXHHYECKHX KOMIUIEKCOB Ha BHEWIHME BO3ACHCTBYIOLIME

thakTope Ha Beex STATIAX JKH3IHEHHOTD UMEna», ¢ natoil BeBegenus B jeitcTBHe
1 mapra 2021 r

Beenen snepshie.

2. Yoparnenuio PETYIMpOBAHHA  H  CTAaHIApTHIALWHK
(M.A Knpeepa) obecneunTs pasmewenne nuQopmarig ob YIBEPHUICHHH HACTOALIHM
NpPHKA30M CTajapTa Ha odHUMANnEHOM calite PoccTaHiapra B MHQOPMalHOHHO-
TENEKOMMYHHKALHOHHOR ceH «MuTepuer» (manee — oduumansretii cait) ¢ yueTom
3EKOHOJATENBCTEA O CTAHIAPTHIALIHH.

3. DepepansHoMy rocy AapCTBEHHOMY YHHTAPHOMY NpeANpHATHIO
«PoccHickufi  Hay4HO-TexHM4ECKHH  UeHTp undopMauMM mo CTAHASPTHIALIMH,
METPONOTHH M OLEeHKe cooTeeTcTEHA» (A Muxees) pasmectuts yreepkaenHsii
HACTOALLIMM NPHKA30M CTAHIAPT Ha OQULIHATEHOM calite B YCTEHORYOHHOM NOpsIKe.

4. 3aKpenHrs  yTBEp HCHHEI, ooe - HACTOMHIEN, o o T
TEXHHYCCKMM KOMHTETOM MO [

Poccuitcroii

TEXHHYCCKOTO

3amecTrTens Pykosonnrens

Howy Budat: Wanken Arod MaRnoawe-

: i o ! .. Lol
; % o
Defersirenss: ¢ 02.07,2020 ao 012,07.2021 =SLRL o
=




Oduumansuast xonus Homep 0323440; AGonenT: iRAHBEOyanbHEIE OpeanpAEEMaTens Llanymor Anexcasap Cnasoeuw; UHH:+79165812577

®EJNEPANBHOE AFEHTCTBO
®E[EPAIIBHOE AFTEHTCTBC

MO TEXHUYECKOMY PEMYIIAPOBAHUIO U METPOJIOTUWA
No TEXHWYECKOMY PEMYNTIMPOBAHUIO U METPONOMAX

HALUMOHANBHBIN rocT P HALL";‘:\:“;::"'“ rCTP
iR HE A op AT & 60.0.7.3—
o peCCHil ool 60.0.7.2— POCCUWCKOW
®ENEPALUM 2020 ®EOEPALUN 2020

POBOTbI U POBOTOTEXHUYECKUE
POBOTbI U POBOTOTEXHUYECKUE YCTPOWCTBA

YCTPOUCTBA

MeTon, maTeMaTU4e€CKOro MOAENMPOBaHUA NoKa3aTernewn
HaAeXHOCTU U BUPTYyanusaumMu UCnbITaHUIA
Ha HaZleXXHOCTb 6Ga30BbLIX AMIEMEHTOB
POGOTOTEXHUUYECKUX KOMMNIEKCOB
Npu NPOeKTUPOBaHUM

TexHONoOrns MaTemMaTM4ecKkoro MoaenupoBaHus
¥ BUPTYanu3auum UCrbITaHUin 6a30BbIX 3N1eMEHTOB
pPOBOTOTEXHUYECKMX KOMMEKCOB Ha BHeLlHue
BO3AelCTBYHOWMe (haKTOPbI HA BCEX 3Tanax
XU3HEHHOro UMKna

W3ganue omymnansroe

W3panue oduumansHoe

Odunuansuas Konus somep 0323443; AGoHeHT: UHAMBHAYanbHBIN NpennprErMaTens [lanymos Anekcannp CrnaBosuy; MHH:+79165812577

Mockea Mockea
@ CranpapruHthopm Crangaptvndiopm
2021 2021

Komnus npenocrasiera OI'VII "CTAHIAPTHHO®OPM"; [ata cozpanus Konnu: 18 mapra 2021 r. 14:24:28



Oduuuansras Konug HoMep 0323445; AGoreRT: UROHBRALyambHEN npeanpraumartens [lanymos Anekcauap Cnagosuy; MHH:+79165812577

QELEPAJIBHOE ATEHTCTBO

MO TEXHWYECKOMY PEMYNIMPOBAHWIO U METPONOIMnA

HALUUOHANBHBIN roct P
CTAHOAPT
¢ POCCUMNCKOMN 60.0.7.4—
GEAQEPALMUM 2020

POBOTbl W POBOTOTEXHUYECKUE
YCTPOUCTBA

MeToaobl MaTeMaTU4eCKOro MogernvpoBaHus
¥ BUpTyanu3auum UcrnbiTaHu 6a30BbIX N1IEMEHTOB
pPOBOTOTEXHUUYECKUX KOMIMJIEKCORB
Ha 3MeKTPOMarHUTHbLIe BO3AeNCTBUSA
npu NPoeKTUpoBaHUU

W3paxue odpuumnansHoe

Mocksa
Craupaptvrdiopm
2021

OdunransEas Konus Eomep 0323446; AGoreRT: UANHBANYabHEE NpeanpaHEMarens lllanymos Anexcanap Cnaorsy; MHH:+79165812577

®EOEPANBHOE ATEHTCTBO

MO TEXHUYECKOMY PEMYNIUPOBAHUIO U METPONOIA

HALUWOHAIJNBbHbLIN rCTP
CTAHOAPT
ar POCCUWCKOM 60.0.7.5—
QEOEPALUU 2020

POBOTbI U POBOTOTEXHUYECKHWE :
YCTPOUCTBA

MeToab! nocTpoeHusi 6a3 fgaHHbIX
aneKkTpopaauousaeriui U KOHCTPYKLMOHHbIX
MaTepuanos AnA MaTeMaTU4ecKoro MogenmpoBaHus
¥ BUpTyanusauum UcnbitaHui 6a30BbIX 3NeMeHTOB
po6oTOTEXHUYECKUX KOMMNIIEKCOB Ha BHELIHUe
BO3encTByOWMe hakTOpPbl HA BCEX 3Tanax
XXU3HEHHOro uukna

Wapanue ocuumansHoe

Mockea
CrangapTuHbopm
2021

Komms npepoctasmera ®IVII "CTAHIAPTHHO®OPM"; [laTa co3panms konwnu: 18 mapra 2021 r. 14:24:30



(DenepanbHOE TOCYIAPCTBEHHOE YHUTAPHOE IPEIPHATHE «MBITHIMMHCKHI
HUYUYHO-MCCAES/IORATEN LCKMM MHCTUTYT PaMOM3MEPUTE/IbHBIX NpUOOpOB»
(OI'YII «MHUHAPHIT»)

YTBEPXIAIO
W.o:mpexropa OTYIT «<MHUMPYIL

3 4
7 MR s, "/:}Q.
4’,

X/ﬁ/ AL Jlecun

2020 .

O0001menHast METOAMKA MOJETHPOBAHNA MEXAHHYECKUX H
TeMIIEPATYPHBIX HCILITANHIT

V.0. nepeoro samecTHTeNs AMpeKTopa

B.B. Anekcees

« B2y O3 2020 r.

Mertuim 2020

(DeepasibHOE TOCYZAPCTBEHHOE YHUTAPHO® TpenpHyTue « MBITHIIIHCKM I
HAYUHO-HCC/IE 10BATENbCKIN MHCTHTYT Pai{OR3MEpPUTCIbHBIX IPAOOPOBY
(OTYII « MITMPHTT»)

YTBEPX/JIAIO
upextopa O ¥ «MHHUWPHII»

1 ) 2020r.

TunoBasi MeTOAHKA MOJCTUPOBAHUS HCILITAHNH
HA BUOPOYCTOIYHBOCTL H BUOPOIIPOYHOCTE BO3JeiicTBHEM
CHIIYCOHAANBHON MU CJYUAHHOI INMPOKOTI0.10CHOI BHOpauun

H.0.. mepBOTO 3aMECTHTEIBT IPEKTOPa

OI'VIT «ML »
0 0{,,.,; 7 B.B. Aneckceer
«Z» % 2020 .

Mertrmm 2020



PAKETHO - KOCMMUYECKAA

141070
r. Kopones
Mockosckoit oGnacru,

TenerpagHuiid "TPAHUT™

Tenegon: (495) 513-86-55

Qaxc: (495) 513-88-70, 513-86-20, 513-80-20
E-mail:post@rsce.ru

http://www.energia.ru

‘ M.H. Xaiinosy
HaNe _ZAN

[66 ucnois3zoBanuu cucteMsl ACOHHUKA
Ul MOZIETIMPOBaHUS GU3HYECKUX MpoLec-
coB B OOpTOBOI U Ha3eMHO# annaparype
PKK «Dueprus»

YBakaeMblit Muxaun Hukomnaesuu!

3a 10 ner paborel c ACOHUKA B PKK «Dueprusn»:

KOPNODOPAUMWA
sHEPrugls)

umenn C.M. KOPONEBA

Haqa.ﬂmmxy anaBneHml ABTOMATUYCCKHUX
o yrld. // ~ , /5 /5/,7) KOCMHYECKUX KOMIUJIEKCOB U CUCTEM
(009 1477 w O41-7£/29

107996, Mocksa, I'CI1-6, yn.lllenkuna, 1.42

Bot, HanmpuMmep, O0T3bIB 0 CHCTEMeE

ACOHHUKA OTHOTO u3
pyKoBoauTEIEH PakeTHO-
KOCMMY€CKOM KOpHopanuuu
«IHeprus» (r. KopoJués
MockoBcKoOM ods1acTn),
HanpaBjeHHbld MM emé B 2014
roay PYKOBOACTBY
POCKOCMOCa:

* MPOBEJIECHO MOJEIMPOBAHHE BHOBbL pa3pabaTbiBaeMbIx NpubopoB uzgenuit «Corw3sy,
«IIporpeccn, MIJIM, «benKA», «EStar», «Tynapa» c BblllyckOoM OT4YeTOB. Pe3yibTarhl

MOICITUPOBAHHUA MMOATBEPKIACHBI ABTOHOMHBIMH HCIIBITAHHUAMH,

OcHoBbIBasICL Ha MONOXUTEIbHOM onbiTe npumeHeHus ACOHHUKA B PKK «Dueprus»,
J@HHYI0 CUCTEMY MOKHO PEKOMEHIOBATh A1 MCMOAb30BAaHUA NPHOOPHBIMH TPE/INIPHATHAMH

PAKETHO-KOCMHUYECKOH MPOMBILLICHHOCTH.

C-

ITepBBIii 3aMecTUTENb [CHCPAJILHOTO KOHCTPYKTOpA,
CaBHBIH KOHCTPYKTOP GOPTOBBIX M HA3€MHBIX
KOMILIEKCOB YNPaBJIECHHUA H CUCTEM,

pykoBojauteab HTI{-31]

Pann

E.A. MukpuH



IIpusnanne cucrembl ACOHUKA @M
Ipesuaenrom PP B.B. Ilyrunbim: 3

Mpe3ngeHt Poccun [llytmH Bnagmmp BnagmMmpoBuMy IMMHO MO3HAKOMUAICA C
cuctemon ACOHMKA, oTMeTMB aKkTyaZlbHOCTb M BaXXHOCTb JAHHOM pa3paboTKu ANs
OTEYECTBEHHOM MPOMbILLZIEHHOCTU, W PEKOMEHA0BaN MNPOdUIbHbIM MMHMUCTPaM
OKasblBaTb JaHHOMY MPOEKTY BCEMEPHYIO MOALAEPKKY CO CTOPOHbI rocyaapcTBa.

pr——0___2y } ,A;

ABTomMaTrusupoBannas cucrema ACOHUKA



IIpusnanue cucrembl ACOHUKA
IIpaButejabcTBOM PD:

30 urons 2020 roma AHAJIUTHYECKUH
LlenTp npu IIpaBuTeabCcTBE
Poccuiickor @eaepanum MpPU3HA
cucremy ACOHUKA mnobGeaurenem

KOHKYPCHOI'0 oTrdopa
KOHKYPEHTOCIOCOOHBbIX

0TE€4CeCTBEHHBIX peleHui,
MPEUMYIIECTBEHHO Ha 0ase
«CKBO3HBIX» HU(GPOBbIX

TEXHOJIOTUH, PEKOMEHIAYEeMbIX K
THPAXKMPOBAHUID B  CyObeKTax
Poccuuckoin Denepanuu, B
HOMHUHAIINHU «udposoe
IPOCKTUPOBAHUE /|
moneaupoBanue» (https://asonika-
online.ru/news/435/).

aRsn, AHANUTUYECKMHA LLEHTP
NPU MPABUTENLCTBE
P POCCMACKOW Q®EQEPAUMM

ABTOM: HHas cucTema obecneveHnn HaeXHOCTU M KavecTsa

aTU3NpoBa
annapatypsi ACOHUKA

000 "HUUN "ACOHUKA"
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3a pa3padorky cucremb ACOHUKA B 2001 rony
noay4dena npemus IlpaBurenbcrea P® B o0J1acTH
HAYKH U TEXHUKH

[MOCTAHOBJIEHUEM [TPABUTEJIbLCTBA POCCHMCKOM ®EIEPALIMHA

om 19 mapma 2001 cooa

MPUCYKIEHA

[IPEMUA [TPABUTE/IbCTBA POCCUMCKON ®F/EPAITMUA

HIAJTYMOBY

Anexcannpy CrasoBudy — 3a pa3paboTKy HayYHBIX OCHOB, CO3JIAaHHE ¥ BHEIPEHHE aBTOMATH3HPGBAHHBIX
CHCTEM KOMILIEKCHOIO MAaTeMAaTHYECKOI0 MOJICTTHPOBaHHS (PH3HUECKHX
NIPOLIECCOB B PAJIHO3IEKTPOHHBIX CPEICTBAX

Zamecmumens pedcedameis
Hpasumenvcmea Poccutickot Pedepayuu

H.H. Knebanos

Ne 3149

MOCKBA
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Cucrema ACOHHUKA - nobGeauresib KOHKypca Pyccﬁ’nx
nHHoBammm 2009

€
ONnJiom

KOHKYPCA PYCCKIX UHHOBALIWA 2009

3a nobepy

Harpaxpaetcs

000 «CALS-TexHonorum»

Bnapumupckas o6nactb r. Kospos

MpoekT «ABTomaTuauposatHas cuctema «ACOHUKA»
ANS NPOEKTUPOBAHNA BbICOKOHaAEXHbIX PAAMO3NEKTPOHHbIX CPEACTB Ha npuHuMnax CALS-TexHonorui»

TexepansHbiv gupektop 3A0 «Meguaxonguur «3kcnepr»
B. A. Magees




Harpaasl 3a cuctremy ACOHUKA




IIpusnanue cucrembl ACOHUKA
ATeHTCTBOM HHHOBAIIU MOCKBBI

CepTtundukar

19111903 19 HonAbpsa 2019 roaa

HacTtoAwwmm ceptndrKaToM yooCTOBEPAETCH, YTO

000 «HNN «ACOHWNKA»

ABMAETCA Y4aCTHUKOM CeCccun NPOu3BoAUTENE NHHOBAUVWOHHOW NPOAYKUMY B chepe NHDOPMaLLMOHHBIX
TexHonoruin, npoweawen 8 NBY «AreHTcTBo nHHoBauun Mockebi» 19 Horbpa 2019 roga.

MporpammMHoe obecneyeHune, npeactaenerHHoe OO0 «HUW «<ACOHUKA», nonyyuno 12 6annoe
13 15 BO3MOMHDBIX M0 pesysibTaTaM OUEHKN MOPOACKUMN 3aKazvynKamMi.

[o ntoram ceccun npomsao,u,meneﬁ nporpamMmMmHoe obecneyeHue peKomMmeHaoBaHO K BHECEHUIO
B ﬂepequb NHHOBAaLMOHHON, BbICOKOTEXHONIOMrMYHOMN npoayxkuuia un TEeXHONOrun,

MporpaMmmMmHoe o6ecnevyeHue: ABToMaTuanpoBaHHana cuctema «ACOHUNKA».,

AaHHbli COPTUPUKAT HO HBNAGTCA AOKYMEHTOM, NOATBOPMAAIOWUM COOTBETCTEME NPOAYKUUN TPeBOBaHHAM KavecTaa 1 Bo3onacHocTy,
YCTAHOBAEHHLIMU ANIA HEE AEACTRYIOWUMU CTAHABPTAMKU U NPABUNAMK,

ATEHTCTEO
WHHOBALINA
rOPOAA
MOCKEbI

e 4
A.N.Mapaby4er C.B.Tutos

leHepanbHbii AUPERTOR PykosoauTens HanpasneHns
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IIpusnanue cucremsl ACOHUKA
IIAPOKOU 00IECTBEHHOCTHIO:

ABTOMAaTU3UPOBAHHAA CUCTEMA
ACOHHUKA ormeueHa Ha KapTe PbIHKA
IMOCTABINMKOB U'T-pernenun TUJTA
IIPOMBIIIIJIEHHOCTH B CETMEHTE
«OCHOBHBIC MPOLECCHI» B OJIOKE
«udposoe IIPOCKTUPOBAHHUE 5
KOHCTPYHUPOBAHUE) (https://asonika-
online.ru/news/440/).



UT-NMOCTABLLUKU AN NMPOMbILWIEHHOCTU
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8. Ilenn! (IIOKyNKa, apeHIa, PACCPOYKA, PACYETHI,
o0yueHHe):

1. Mpanc-IMCTbl MOrYT ObiTb BbICNAHbl MO 3/IEKTPOHHOM MOYTE MO 3anpocam
npeanpuATHA.

2. J/IMueH3nn roaoBbie U 6@cCcpoyUHblie (/I0KasibHble U ceTeBble (NJ1aBatoLMeE).

3. B nepBbiM rog TexHuuyeckaa noppep:xkka (TIM) BXxoaAMTb B CTOMMOCTb
NporpaMMHOro obecnevyeHus.

4. Ctoumoctb TN Ha KaxablM nocneaywuwmm rog coctasnaser 20% ot
CTOMMOCTM npuodbpeTeHHoro O B COOTBETCTBMM C aKTya/lbHbIM Ha MOMEHT
npoaneHua npamc-amctom. Jorosop Ha Tl sBnAfeTcs He o06A3aTesibHbIM M
3aK/II04aEeTCA UCK/IIOYUTE/IBHO MO KeJlaHMI0 3aKa3udumKa.
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PacyeTHoe aapo PacyeTHoe aapo
ACOHUKA E= ANSYS ——
0,8 M/NIH. pyo. >4 MJIH. pyo0.
Konnyecrteo agep - Konnyecrteo agep - 4.
He orpaHM4eHo Aanee no $4000 3a 1
O6HOBNEHUA U O6HOBNEHUA U
noanepkKa yepes roj - noanepkKa yepes roj -
160 000 py6. >800 000 py6.
CnexKa oTcyTCcTBYeT BepeTca cnexka yepes
log-cbamnnbl
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PacyeTHoe aapo PacyeTHoe aapo
ACOHUKA E= ANSYS —
Yyet cneumndukmn YyeTt cneundmnKkm
3/IEKTPOHMKM + 3/IEKTPOHMKM -
PekomeHpaumna P/B, PekomeHpauuna P/B,
FOCT + FOCT -

b OKb + b/ 9Kb -

UMnopT STEP + UmnopTt STEP -

KPP + KPP -

HapéxxHocTtb JKb + HapéxHocTtb IKb -




IIo cucreme ACOHUKA BbINylIeHO MHOKECTBO KHMI':
https://asonika-online.ru/books/

Beayuine yueHbie HayHoR WHonbI ACOHUKA»

ABTOMATU3MPOBAHHAS
CUCTEMA

ACOHUKA

AAS1 TIPOEKTUPOBAHMS
BBICOKOHA AEXKHBIX
PAAVODAEKTPOHHBIX CPEA
HA IIPMHLIAIIAX
CALS-TEXHO/AOI' M

ABTOMATU3UPOBAHHAS CUCTEMA

ACOHUKA

ANs MOAeNNPoBaHUA
hM3MYeCKUX NpoLeccos

B PaAv03NIeKTPOHHBIX CPeacTBax

C Yy4eTOM BHELHUX BO3QENCTBUIA

lerated Simulation”of Ther
* and M ical Reliabilit
of Electronic I s and Cir
-

YAUHOIY iz smarcunossy

” .
Prof. Alexander Shalufiov
Ph. D. EvgenyPefShin

(Russla) and the  de
7 ERES

56w 978-3-91578-017-

1]

VAINOSY

Pepaxtop cepuu npoceccop A C Lanymos

BOOPY/KEHHBIE CHTBI PECTIVEIHKH BEJIAPYCh
Boenmas axazemus PecaySaixu Beaapycs

Brazgumupcxuit dranan Poccufickofl akazemun BINAOVMWPCKA OUMNAT
HapOAHOTO X03AHCTBA H FOCYAPCTBERNOH CAYKGEHI
nupH [ipesnaenTe Poccuiickoit eaepanun

BRALVMUPCKUN OUVAN
|

Hayuno-uccae gosareascxkuii HECTHTYT «ACOHHKA»
A.C. Llanymos, M.A. Lianymos

Waaymos M. A.

Waaymos A. C.

MOJE/THPOBAHHE
PA/IHO3JIEKTPOHHBIX CPE/ICTB
C YYETOM BHEIIHHX TEIUIOBBIX,
MEXAHMYECKHX H APYTHX BO3EHCTBUHA
CMOMOIIbI0 CHCTEMbI ACOHHKA

OnbiT NpUMeHeHns
asTomaru3nposanton cucrembl ACOHUKA
B npombitrieHHocT Poceuiickon denepaunn
POEKINPORA

HAlOCHOBEIK

MOHOTPADUA

Braunp + 2017

Baaaumup - 2016




Cant HUUN «ACOHUKA»:
www.asonika-online.ru
DN1IeKTpPOHHAaA noyra:
als@asonika-online.ru

CNACUBO 3A BHUMAHME!



9. leMoHCcTpauumA
*KUBOM pabOTHI
cuctembl ACOHUKA Ha

npumepax.



