TemaTuku konkypca "Pazsutue HTU'" nopo:xuoii kaptel "Texner" B 2018 roay
(yrBepxxnens! [Iporokonom 3acenanns Paboueit rpymnmst «Texaer» Ne 10 ot 20.03.2018)

No 3HAYUMBII KOHTPOJILHBIN CkBo3HbIe TexHOI0rHH | TexHomornyeckue 6apbepsol IIpoaykT nmpoexra
pe3yJIbTaT J0POKHON KaPThI

1. 3amymieHsl 3 yHMBepcalbHbIX nonurona |I[{udposoe Co3nanue noaHoQYHKIHOHATIBHBIX IIporpaMMHBIE€ KOMIUIEKCHI U YCIIYTH Ha OCHOBE
HEPBOM OYepey YHUBEPCUTETCKOTIO MIPOEKTHPOBAHKE U KOMITBIOTEPHBIX MOJIeNeit METOAWK U(PPOBOTO MPOSKTUPOBAHUS U
tuna (JIK Texuer, [1lnan peanuzanuu MOJIENIUPOBAHNE MIPOM3BOJCTBEHHBIX ILIOMA/IOK B ONTUMM3ALUU IPOU3BOJICTBEHHBIX MIPOLIECCOB,
TuTaHa Meponpustuit 1.1, 3HaunMEbIe MAIIWHOCTPOCHHH ISl CPEIHUX M MANBIX  |OmH(POBKHU CYIIECTBYIOUINX U EPCIIEKTUBHBIX
KOHTPOJIbHBIE PE3yIbTaThl peaIn3alii, MPEANPHUITUH 3a CPOK, HE MPEBBIIIAIONIMHA  |[IPOU3BOJCTB
cTp. 82) MIOJIOBUHY BPEMEHU ITOCTAHOBKU Ha

MIPOM3BOJICTBO TUIIMYHOT'O HOBOT'O MPOJYKTa

2. 3amnyIeH BUPTyalbHbIN ucbITaTenbHbIN |[{udpoBoe [ToBbImIeHHE CKOpOCTH 00PaOOTKU AaHHBIX |[IporpaMMHBIN TPOIYKT (KOMIIOHEHTHI
noJuroH st apromobmtectpoenus (K |mpoextupoBanme u B /IBa pa3a mpu paboTe BUPTYaIbHOTO BUPTYaIbHBIX UCTIBITATENEHBIX TOJIUTOHOB
Texuer, [1nan peanuzamnuu niaHa MOJIETTUPOBAHUE MOJIUTOHA TPY30BOH U JIETKOBOM aBTOMOOMIBHOMN
Meponpuarui 1.1, 3HaunmbIe TEXHUKH ), TIO3BOJISIOMINI pearn30BaTh
KOHTPOJIbHBIE PE3yIbTaThl peasIn3alii, KOHLIETIIINIO BUPTYalIbHBIX
ctp. 80) MYJTbTHANCIUIDIMHAPHBIX UCIIBITAHUH

aBTOMOOMIICH

3. Coznan Haunonanehsi Lientp udposoe CoztaHue KOMIUIEKCHBIX (MCIOIB3YIOIUX | Y CIIyrd 10 CPAaBHUTENBHOMY aHATIU3Y
TECTUPOBAHMS, BEPUDHUKALIIN 1 MIPOEKTHPOBaHNE U HECKOJIBKO B3aUMOJICHCTBYIOIUX TUIIOB MIPUMEHUMOCTH U 000y MHKEHEPHOTO
Banmuaanuu (TVV*) oredecTBeHHOTO 1 |MOJIENTMPOBaHNE Mo/ieneil) ToaX010B ISt BUPTYaJIbHBIX MPOTPaMMHOT0 OOecIIedeH s MO/ THTI 3a/1a4H U

3apyOexHOTO NMPOrPaMMHOTO
o0ecriedeHns B 0071aCTH KOMIIBIOTEPHOTO
U CYNEepPKOMIBIOTEPHOT0 HHKUHUPHHTA
(K Texner, [lnan peanu3zauuu mniaxHa
Meponpuaruil 1.1, 3Haunmble
KOHTPOJIbHBIE PE3YyJIbTAaThl pealn3aluy,

cTp. 82)

UCTIBITAHUH, 00ECIICUNBAIOIINX
TIOTPEeITHOCTE He Ooee 5% 110 1eIeBbIM
XapaKTEePUCTUKAM, BKITIOYAIONINX B CEOS
METOJTbI CPABHUTEIHPHOTO aHATN3a
MPUMEHUMOCTHU IPOTPAMMHBIX TPOAYKTOB
JUTSI BCEX OTpacyei MPOMBIIUICHHOCTH U
THUTIOB 3a/1a4

BBIYUCIHUTEIIbHBIC PECYPCHI HA OCHOBE 6a3
JAaHHBIX MOJCJ/IbHBIX PACYCTHBIX CITYy4acB




No 3HAYMMBIi KOHTPOJIbHBIH CxBo3Hble TexHoJoruu (Texnonoruyeckue 6apbepnl IIpoaykT npoexra
pe3yJIbTaT J0POKHON KaPThI

4. Pa3paboTaHbl TEXHOJIOTUU Ludposoe OOMeH faHHBIMU M COBMECTHAs padoTa ITporpamMMHBII IPOIYKT, 00€CIEUNBAIOIIMHA
IIPOEKTUPOBAHUS U IPOU3BOJCTBA IIPOEKTUPOBAHUE U pacripeeieHHbIX TPYII TTOJIb30BaTele B |COBMECTHYIO padoTy pacHpeAeIeHHBIX TPy
ONTUMM3UPOBAHHBIX KOHCTPYKLUI Ul |MOJEIUPOBaHNE pEKUME peabHOr0 BPEMEHHU € MOIEPKKOH [110JIb30BaTENEH B PEKUME PEATTBHOTO BPEMEHU
BBICOKOTEXHOJOTHYHBIX OTpaciieil u WHTEPAKTUBHON O0JIAYHON BU3yaln3alliil  |W BU3YaJIM3aIMIO JAHHBIX ITOJTHOTO CIIEKTPa
peinkoB HTU (K Texwuer, Ilnan 3D nanneix CAD/C AE/C AO/CFD/... ¢ CAX nporeccoB
peanu3auuu raHa meponpustuit 1.1, npuMeHeHueM Texaonorna WebGL,
3HaYMMble KOHTPOJIbHBIE PE3yIbTaThl 0TOOpa’KCHHEM BBICOKOIETATN3UPOBAHHBIX
peanmzanuu, ctp. 90) 00BeKTOB 1 cOOpOK, cocTtosmmx u3 3000 u

6omee 3JeMEHTOB

5. Pa3paboTaHbl TEXHOJIOTHH Hudposoe CoxkpallieHue B 5 pa3 110 CPaBHEHUIO C IIporpammMHoe obecrieuenue s
MIPOEKTHPOBAHMA U IPOU3BOJICTBA MIPOEKTHPOBaHKE U CYIIECTBYIOIUMH CPOKOB MTPOEKTHPOBAHMS |[IPOEKTUPOBAHMSI OCHACTKH, N3rOTABIMBAEMON
ONTHMU3UPOBAHHBIX KOHCTPYKUUH 11 |MOJIEIMPOBAHUE OCHACTKH, U3rOTaBIMBAEMON METOAaMU METOJaMH aIUTUBHBIX TEXHOJIOTUH, U1
BBICOKOTEXHOJIOIMYHBIX OTpaciieil u aJTUTUBHBIX TEXHOJIOTUH, U1 CEpUITHOTO  |[IPOM3BOJCTBA U3AETUH METOIOM JIUThS
pemakoB HTU (K Texner, [Inan MIPOU3BOACTBA U3JIENUA METOJOM JIUTh, B
peanu3anuu miaHa Mmeporpuaruii 1.1, T.4. 751 MAIIMHOCTPOEHUS
3HaYMMBbI€ KOHTPOJIbHBIE PE3YJIbTAThI
peanu3zanuu, ctp. 90)

6. Coznanue napTHEPCTB, I Hudposoe VBenuaeHne ckopoctH (He MeHee yeM B 5 |[IporpamMMHoe obecrieuenue mo3BOISIONIIE
(hopMHpOBaHUS KOHCOPLIUYMOB MO MIPOEKTHPOBaHNE U pa3) U TOYHOCTH MHKEHEPHBIX PACUETOB, @ |CYLIECTBEHHO YBEIHMYUTH CKOPOCTH T10
pean3anyu IpoeKTOB 10 MOJIETTMPOBAHNE TaK)K€ COKpAILlCHNE BBIYUCINUTENIBHBIX CPaBHEHHIO C CYIIECTBYIOIIMMH PIHOYHBIMH

npuoputeTHsIM HanpaienusM HUOKP
(anemenToB «TexHeT»), HANIPaBICHHBIX
Ha NIPeoI0JIeHHE Hay4YHO-
TexHoJorndeckux 6aprepos (K
Texuer, [1nan peanu3auuu miaHa
Meponpusatuit 1.1, 3HaunMbIe
KOHTPOJIBHBIE PE3YIbTATHI pEAIU3ALUY,

cTp. 82)

MOIITHOCTEMN JJIsl TPOBECHUS PACUETOB U
MIPEACTABIICHUS PE3YNIBTATOB, IO CPABHEHUIO
C JIYYIIMMH COBPEMEHHBIMU NTPOTrPaMMHBIMU
MPOJIyKTaMHU

aHaJIOraMH NP COXPaHEHWU TOUHOCTH IS
MPOEKTHPOBAHMS HOBBIX MPOAYKTOB H/HIIH

MOJIENUPOBaHUs PU3UUECKUX TapaMeTpOB

MaTepHasa/u3ieNus B YCIOBUSIX PeabHON

9KCIUTyaTalluu




No 3HAYMMBIi KOHTPOJIbHBIH CxBo3Hble TexHoJoruu (Texnonoruyeckue 6apbepnl IIpoaykT npoexra
pe3yJIbTaT J0POKHON KaPThI

7. Co3naHue napTHEPCTB, I Ludposoe VYBenuuenune ckopocTH (He MeHee 4ueM B 5 |IIporpammMHoe obecnieuenue st
(hopMHEpOBaHUS KOHCOPLIIUYMOB TIO IIPOEKTUPOBAHUE U pa3) U TOYHOCTH WH)KEHEPHBIX PACUETOB, @ |MIPOSKTUPOBAHUS, MOJETUPOBAHUS H/NITH
peanu3anuu NpoeKToB M0 MOJIENIUPOBAHNE TaKXe COKpallleHHE BBIYUCIUTENBHBIX BU3yalIM3aLluU IPOU3BOJICTBEHHBIX MIPOLIECCOB
npuopureTHsIM HanpasieHusM HUOKP MOILHOCTEH JIsl IPOBEACHUS PacyeTOB U Juist pelHKOB HTU Ui BBICOKOTEXHOJIOTHYHBIX
(anemenTOB «TexHeT»), HaNpaBIEHHBIX MIPECTaBIEHNUs PE3YNBTATOB, 10 CPABHEHHIO |0TpacIel MPOMBIIUIEHHOCTH MO3BOJISAIONINE
Ha MPeO0JI0JIEHUE HaydyHO- C JIy4IIMMH COBPEMEHHBIMU MPOrPAMMHBIMY |CHU3UTD UCIONb30BAHUE BBIUUCIUTEIBHBIX
TexHoJoruyeckux 6aprepos (K MIPOAYKTaMHU MOIIHOCTEH 110 CPABHEHUIO C JIyUIIUMHU
Texner, [Inan peanuzanuu miaHa CYIIECTBYIOIIMMH PHIHOYHBIMU 00pa3amH,
MmeponpusTuii 1.1, 3HaunMble IIPY COXPaHEHUH KadecTBa pacueToB HIIH
KOHTPOJIBHBIE PE3YJIbTAThI pealn3alliy, MpeICTaBICHUS
cTp. 82)

8. 3amyck TestBed «ymuas» ¢abpuka B udposoe CpaBHUTENBHBIN aHAIN3 PE3YIBTATOB [IporpaMMHBIi IPOAYKT 11T aBTOHOMHOM
obnactu auratenecrpoenus (JIK MIPOEKTHPOBaHKE U YHUCIEHHOI'0 MOJEIHPOBAaHUS U HATYpHBIX  |onTuMH3anuu nporpamm CNC
Texner, [Inan peanuzanuu miaxHa MOJIETIMPOBAHNE UCIBITAaHUM 10 pa3IMYHbIM

MeponpusaTuid 1.1, 3HauuMbIe
KOHTPOJIEHBIC PE3yIbTATHI PEaTU3aIlii)

XapaKTepUCTHKaM HOBBIX MAaTEpUaIOB U
KOHCTPYKILIMH: ® ¢ TOYHOCTBIO HE Xyxke 5%
IpU: - ydeTe U3HOCa MHCTPYMEHTa U
000pyZOBaHHA - ydeTe IMPOIECCOB
nuHaMuku B cucteme CITN3 (cTaHOK -
MIPUCTIOCOOJIEHHE ~-HHCTPYMEHT - 3aTOTOBKA)
* c TOYHOCTBIO He xyxe 10% mpu: -
pacuere yCWIui U TeMieparyp,
BO3HMKAIOIINX MPU 00paboTKe AeTany; -
pacuere mapaMeTpoB KadecTBa
00paboTaHHEIX AeTanei (reoMeTpuIecKue
rapaMeTpbl, OCTaTOYHbIEC HANPSHKEHHS,
HaKJIel, epOX0BaTOCTb)




No 3HAYMMBIi KOHTPOJIbHBIH CxBo3Hble TexHoJoruu (Texnonoruyeckue 6apbepnl IIpoaykT npoexra
pe3yJIbTaT J0POKHON KaPThI
9 3amyck TestBed «ymuas» dpabpuka B Hudporoe Tononoruueckas onTuMU3aNUs u3aeauit u3 |[IporpaMMHBIN OPOIYKT ISl TOMOIOTHYECKON
oOmactu aBurarenecrpoenns (K IIPOEKTUPOBAHUE U MOJMMEPHBIX KOMIIO3ULUOHHBIX ONTUMU3ALUU AETaleH U3 OJUMEPHBIX
Texuer, [Inan peanuzauuu miaHa MOJICIHPOBAHUE MaTEepUaIOB IPU YCIOBUSAX HEPA3PIBHOCTU |KOMIIO3UIIMOHHBIX MaTEpPUAIOB
Meponpusatui 1.1, 3Hauumble ApMHPYIOLIEr0 MaTepHana, ¢ y9eToM
KOHTPOJIbHBIE PE3YyIbTAThl pealn3aliin) TEXHOJIOTUYECKUX, CTOUMOCTHBIX U
(U3MUECKUX OTpaHWYCHHUH, CO CPOKOM
pacuera He Oonee 1 yaca
10. |Pa3paboTaHbl TEXHOJIOTHH Hudposoe Hcnonb3zoBanue nporpaMMHOIO Pa3paboTka mpHUKIagHOTO IPOrPaMMHOTO
IIPOEKTUPOBAHUS U IPOU3BOJCTBA IIPOEKTUPOBAHUE U o0ecrie4eHns ¢ OTKPBITHIM HCXOIHBIM o0ecriedeHns MOATOTOBKH JAHHBIX JJIS
ONTHMU3UPOBAHHBIX KOHCTPYKUUH N1 |MOJEIMPOBAHUE KOZIOM B IIpoIiecce MPOEKTUPOBAHUS, TPEXMEPHOTO MOICIUPOBAHUS C

BBICOKOTCXHOJIOTMYHBIX OTpaCJ'ICfI u
peiakoB HTU (JIK Texuer, [lnan
peanu3zanuu miasa meponpusatuit 1.1,
3HAYMMbIC KOHTPOJIbHBIC PE3YJIbTAThI
peammzanuu, ctp. 90)

BKJIIOYasl COKpalenye B 5 u 6omnee pas
BpPEMEHH Ha MOATOTOBKY PacyéTos,
COOTBETCTBYIOIIEE CHIDKEHHE CTOMMOCTH
npoiiecca MPOSKTUPOBAHUS C
WCTIOJIb30BaHUEM CPENICTB TPEXMEPHOTO
WHXEHEPHOT0 aHalu3a B 3 1 OoJjee pa3 3a
CYET COKpAIIEHHUS IO KOMMEPYECKOTO
MIPOTrPaMMHOT0 OOeCTICYCHUS

HCIIOJB30BaHUEM MTPOTPAMMHOTO 00€CIICUCHHUS
C OTKPBITBIM UCXOJTHBIM KOJIOM H MPOBEICHHS
BCITOMOTAaTEIHHBIX HHKCHEPHBIX PacuETOB




No 3HAYMMBIi KOHTPOJIbHBIH CxBo3Hble TexHoJoruu (Texnonoruyeckue 6apbepnl IIpoaykT npoexra
pe3yJIbTaT J0POKHON KaPThI
11. |Pa3pa®oTaHbl TEXHOJIOTHH Ludposoe MakeTHbIe KOMUCCHH U cOBMecTHas paborta |Pa3zpaboTka mporpaMMHOil miiaT(opmel
MIPOEKTHPOBAHMS U TPOU3BOJICTBA MIPOEKTHPOBAHKE U pacripeeNleHHbIX TPYIII TOIb30BaTeNe B |KOJUIEKTHBHOM MHTEPAKTHBHON
ONTUMM3UPOBAHHBIX KOHCTPYKLUI Ul |MOJEIUPOBaHNE PEXHMME peanbHOr0 BPEMEHH C MOJICPKKOH | IMCTaHIMOHHON pabOThI TPYIIH [10Ib30BaTeNeH
BBICOKOTEXHOJOTHYHBIX OTpaciieil u MHTEPAKTHBHON BU3yaIN3aIIH C BUPTYaJbHBIMH IPOTOTHIIAMH Ha JIFOOBIX
peiakoB HTU (JIK Texuer, [Inan BUPTyasbHBIX npotoTHnoB CAD/CAE TUIAX CUCTEM BUPTYAJIbHON PEaIbHOCTH JIJIst
peanu3auuu raHa meponpustuit 1.1, nmaHHbIX B Intranet/Internet ceTsix ¢ mmpoxkoro criektpa CAD/CAE maHHBIX
3HaYMMble KOHTPOJIbHBIE PE3yIbTaThl UCTIOJIb30BaHUEM JIFOOBIX TUIIOB CUCTEM
peanm3anuy, ctp. 90) BUPTYAJIbHOU PEAIbHOCTU U NIEPCOHAIBHBIX
KOMIIbIoTepoB. COKpallleHUue J0IH
HaTypHbIX MakeToB U 3D nevaru Ha 50%,
COKpallleHle BpPEMEHH U KOJIMYEeCTBa
coBelaHuii no npoexty Ha 20%
12. |Pa3paboTaHBl TEXHOIOTHH udposoe ABTOMaTH3UPOBAaHHOE NPOCKTUPOBAHUE BbaHk aBTOMaTU3UPOBAaHHBIX METOUK
MIPOEKTHPOBAHMA U IPOU3BOJICTBA MIPOEKTHPOBaHKE U u3zienus Ha 0ase ero Hu(poBOro JBOMHUKA |WH)KEHEPHBIX PACUETOB, BHIIOTHAEMBIX C
ONITUMHM3MPOBAHHBIX KOHCTPYKIUH UIT  |MOJIETMPOBaHNE WCTIOJIb30BaHUEM TIPHKIIAIHOTO MTPOTPAMMHOTO

BBICOKOTEXHOJIOTHYHBIX OTpaciei u
perakoB HTU (JIK Texwer, [lnan
peanuzanuu miana Mmeponpustait 1.1,
3HaYMMBbI€ KOHTPOJIbHBIE PE3YJIbTAThI
peanu3zanuu, ctp. 90)

o0ecreyeHns: TPEXMEPHOTO MOJICTIMPOBaHMUS, a
TaKKe MPUKIIATHOE MPOTPaMMHOE
obecrieyeHue JUTst MOKIFOUSHHS OaHKa K
CHUCTEMaM YIIPABJICHUS )KU3HCHHBIM ITUKIIOM
U3JIEUNA TPEAIPUATHS, HEOOXOTUMBIC AJIS
MTOCTPOCHUS ITU(PPOBOTO TBOWHUKA U3MICTHHA U
OTPabOTKHU C €ro IMOMOIIBIO
SKCIUTYaTallMOHHBIX U aBapUHHBIX
(HETOCTHKUMBIX TIPHU HATYPHBIX HCTIBITAHUSX )
PEKUMOB pabOTHI U3IEITHS




No 3HAYMMBIi KOHTPOJIbHBIH CxBo3Hble TexHoJoruu (Texnonoruyeckue 6apbepnl IIpoaykT npoexra
pe3yJIbTaT J0POKHON KaPThI
15. [3amyck TestBed «ymuas» dadpuxa B AnnuTHBHBIE Co3naHue MpoxyKTOB CTaOMIIBHOTO OneMeHTHI IPOrpaMMHO-aMNapaTHOr O
oOmactu aBurarenecrpoenns (K TEXHOJIOTHH Ka4ecTBa U3 METAJUINIECKUX U KOMITJIEKCa [0 MOJIEITMPOBAHHUIO TIpOLiecca
Texwner, [Inan peanusanuu miaxHa KepaMHU4eCKUX KOMIIO3ULUH C 3apaHee CIIEKaHHUs U pacueTa MUKPOCTPYKTYpBI,
Meponpusatui 1.1, 3Hauumble 3aJTaHHOU TUIOTHOCTHIO 10 (99 +/- 0,5)% OT |IIOTHOCTH M KauecTBa MOBEPXHOCTH M3ACITIUI
KOHTPOJIbHBIE PE3yIbTaThl peaIn3allin) HOPMaJIbHOMH IJIOTHOCTH MaTepuana U3 METAJUNINYECKUX M KEPAMHYECKHX
KOMIIO3HUIIMH ¢ BBICOKOM TOUHOCTBIO U
MIPOCTPAHCTBEHHBIM Pa3peLICHUEM, C YIETOM
pacnonoxeHust 00beKTa B paboucii 30He;
METOAMKA U PE3yIbTaThl IKCIIEPUMEHTAIBHBIX
M3MepeHNH (PU3NIECKUX TapaMeTpoB
Marepuana/u3aeaus B MpoLecce MOCI0HHOro
CHeKaHus, [UTI BAIUAAINHN TPOTPAMMHBIX
KOMIIJIEKCOB
16. |Cozpmanne mapTHEPCTB, I AnMTUBHBIE Co3ganue MpOAYKTOB CTAOUIBHOTO OnsITHBIH 00pa3ern IporpaMMHOAINIIapaTHOTO
(hopMHpOBaHUS KOHCOPLIMYMOB IO TEXHOJIOTHH Ka4yecTBa U3 METAJUINYECKUX U KOMIIIIEKCa, 00ECTIEYHBAIOIIEr0 KOHTPOIIb
pea3anuy MPOeKTOB 110 KepaMHU9IeCKUX KOMITO3UIINH C 3apaHee KadecTBa M3JIENINS CO37[aBaeMOT0
npuoputeTHsIM HanpaienusmM HUOKP 3aJJaHHOM TUIOTHOCTHIO 110 (99 +/- 0,5)% OT |aAMUTHBHBIMU METOJJAMH B PEXKHUME PEAbHOTO
(anemenToB «TexHeT»), HANPaBIECHHBIX HOPMaJIbHO IUIOTHOCTH MaTepraa BpPEMEHH, C BBICOKHM IPOCTPAaHCTBEHHBIM
Ha NPeoI0JIeHNE Hay4YHO- paspelieHneM U 00paTHOM CBS3bIO C CUCTEMON
TexHoJorndeckux 6aprepos (AK (hopMHpOBaHUS JeTaIH
Texuer, [1nan peanuzamnuu niaHa
Meponpusatuit 1.1, 3HauumbIe
KOHTPOJIbHBIE PE3yIbTaThl peasIn3alii,
cTp. 82)
17. |3amyck TestBed «ymHas» habpuka B AnvuTuBHBIE BcerpauBanne 10omONHUTENBHBIX (QyHKINH B |PemeHus (TEXHOIOTHH) TSl TPOU3BOJICTBA C
obmactu nBurarenecrpoenus (K TEXHOJIOTHH JIETaJIH TIPU aIINTUBHOM IPON3BOJICTBE MPUMEHEHUEM aJTATUBHBIX TEXHOIOTUIH

Texuer, [1nan peanu3zauuu miaHa
Meponpuatuit 1.1, 3HauuMbIe
KOHTPOJIbHBIEC PE3yIbTAThHI PEaU3allii)

(aBTOHOMHBIE JaTYNUKHU, DIEKTPOHHBIC
cxembl, RFID MeTku u T1.71.)

JieTajel ¢ TOTMOTHUTENbHBIMU (QYHKIUAMHU




No 3HAYMMBIi KOHTPOJIbHBIH CxBo3Hble TexHoJoruu (Texnonoruyeckue 6apbepnl IIpoaykT npoexra

pe3yJIbTaT J0POKHON KaPThI

18. |3amyck TestBed «ymHas» habpuka B AJUTUBHBIE ITocnoliHbIi 1a3epHBIA U 2JEKTPOHHO- [IpoToTHN MPOMBINIIEHHONW YCTAHOBKH JIJIS
obnactu aBurarenectpoeHus (K TEXHOJIOTUH JIy9eBOH CHHTE3 CO CTA0MIEHOCTEIO MOCJIOMHOTO JIA3EPHOTO U 3JIEKTPOHHO-
Texuer, [Inan peanuzauuu miaHa mpolecca CUHTE3a Jy4eBOI'0 CUHTE3a
Meponpusatui 1.1, 3Hauumble
KOHTPOJIbHBIE PE3YyIbTAThl pealn3aliin)

19. |Cozpmanne mapTHEPCTB, I ITpoMBIlUTIEHHBIH CO6op ¥ aHaIM3 MHOTOIIAPAMETPHUECKIX IIporpaMMHoO-annapaTHbIA KOMILIEKC AJIS
(hopMHpOBaHUS KOHCOPLIMYMOB TIO HUHTEPHET JAaHHBIX B PEKUME pealbHOr0 BPEMEHU Ha  |cOopa U mepenayu JaHHBIX MOCTYNAIOLIUX C
peanu3zanuy IpoeKTOB 110 MPEANPHUATHAX C TAPKOM 000PYI0BaHUS MIPOMBIIIIEHHOTO 000PYIOBaHHUS Pa3IMIHBIX
MpUOPUTETHBIM HanpaieHussM HUOKP 6oaee 100 enunui ¢ pukcanyeil BBIXOAHBIX |THUIIOB, O3BOJISAIOIIAS CHU3UTD U3ICPKKU
(anemenToB «TexHeT»), HANPaBIECHHBIX XapaKTePUCTHK MPOILIECCOB 00pabOTKH B MPEeNIpPUITUS 32 CYET ONTUMU3ALUU
Ha MPeoJI0JICHNE HayYHO- ABTOHOMHOM PEKUME B CIUHOU WCIIOJIb30BaHMs 000PYIOBAHMUS HITH MTOBBICHTh
TexHoJorndeckux 6aprepos (AK MHPOPMAIIMOHHOH CHCTEME, 3¢ PEeKTUBHOCTH IKCIUTYaTaIlMX U3ACTHS
Texwuer, [1nan peanuzanuu niaHa rapaHTUPYIOIIEH BBIXOJ TOTHON MPOAYKIIUU
Meponpusatui 1.1, 3Hauumble
KOHTPOJIbHBIE Pe3yIbTaThl pealn3alu,
cTp. 82)

20. |CozmaHmue mapTHEPCTB, IS IIpombIlUIEHHBIH COop MHOTOMapaMeTPHUECKUX JaHHBIX B UyBCTBHUTEIBHBIC JIEMEHTHI (CEHCOPHI) U
(hopMHEpOBaHU KOHCOPIIMYMOB TIO HUHTEPHET PEXHME pPeaIbHOrO BPEMEHHU B ABTOHOMHBIE JATYUKHU HA UX OCHOBE AJIS

pean3anny IpoeKTOB 10
npuopuTeTHsIM HanpasieHusM HHUOKP
(amemenTOB «TexHeT»), HampaBIeHHBIX
Ha MpeoJI0JIEHUE HaydyHO-
TexXHoJIoTHYecKux 6apbepoB (JIK
Texwner, [1nan peanuzanuu niaHa
Meponpuaruil 1.1, 3Haunmble
KOHTPOJIBHBIE PE3yJIbTaThl PeaN3aIliH,

cTp. 82)

9KCTPEMAJIbHBIX YCIOBHAX IKCIUTyaTalluu
CHCTEM KOHTPOJIS ¢ o0ecriedueHneM
ABTOHOMHOCTH IO BpeMEHH pabOoThI HE
meree 30000 gyacoB, pyHKINOHUPOBAHUS B
ycnoBusix BeICOKuX (6onee 1500 °C) mu
HU3KUX (110 -55 °C) Temmeparypax, u/uiu
nmasieHnu 10 50 at™

paboThI B YCIOBUSIX SKCTPEMAIIbHBIX
TeMIlepaTyp 1 aBJIeHUs




No 3HAYMMBIi KOHTPOJIbHBIH CxBo3Hble TexHoJoruu (Texnonoruyeckue 6apbepnl IIpoaykT npoexra

pe3yJIbTaT J0POKHON KaPThI

21. |3amyck TestBed «ymnas» dabpuxa B IIpombInIeHHBIN 3amuineHHas nepenada HHGOpMaLUK U3 IIporpaMMHoO-annapaTHbIN KOMILIEKC JUIs
oOmactu aBurarenecrpoenns (K UHTEPHET TOYKH 3KCIUTyaTally B IIEHTP MOHUTOPWHTA [3aIIUIICHHON Nepeaadn HHPOPMAITUH U3 TOUKH
Texwner, [Inan peanusanuu miaxHa MPEANPHUITUSL 9KCIUTyaTalluu B LIEHTP MOHUTOPHUHIA
Meponpuaruil 1.1, 3Haunmble npeanpusTus (cepruduranus GCTIK
KOHTPOJIbHBIE PE3yIbTaThl peaIn3allin) Poccun)

22. |Co3nmanme mapTHEPCTB, IS Hossle MaTepuasl CpaBHUTENBHBIN aHAIU3 PE3YILTATOB HoBble METOOUKY ¥ HHCTPYMEHTBI
(hopMupOBaHHU KOHCOPLILYMOB I10 YHCJICHHOT'O MOJCJIMPOBAaHMS M HATYpHBIX  |cepTH(hUKaun GyHKIMOHAIBHBIX MATEPHAIIOB,
peanu3zanuy IpoeKTOB 110 UCIBITaHUM 110 pa3IMYHbIM MO3BOJISIOIIUX COKPATUTh BPEMEHHBIE 3aTPAThI
MpUOPUTETHBIM HanpaieHussM HUOKP XapaKkTepUCTUKAM HOBBIX MAaT€pUAIOB U Ha cepTU(UKAIMIO KOHCTPYKIIUH U3 HOBBIX
(anemenToB «TexHeT»), HANPaBIECHHBIX KOHCTPYKIMH C TOYHOCTBIO He Xyxe 10% (B |MaTepuanos
Ha NPEoI0JIEHNE Hay4YHO- 3aBUCUMOCTHU OT OTPACIIu)

TexHoJorndeckux 6aprepos (AK
Texwuer, [1nan peanuzanuu niaHa
Meponpusatui 1.1, 3Hauumble
KOHTPOJIbHBIE PE3yIbTaThl peaIn3alii,
cTp. 82)
23. |CoznmaHue mapTHEPCTB, IS HoBele maTepuansl Coznanne aHTU(GPUKITHOHHBIX MaTepuaioB |OOGopyIoBaHUE U allapaTHO-MIPOrPaMMHBIN

(hopMHEpOBaHU KOHCOPIIMYMOB TIO
pean3anny IpoeKTOB 10
npuopuTeTHsIM HanpasieHusM HHUOKP
(amemenTOB «TexHeT»), HampaBIeHHBIX
Ha MpeoJI0JIEHUE HaydyHO-
TexXHoJIoTHYecKux 6apbepoB (JIK
Texwner, [1nan peanuzanuu niaHa
Meponpuaruil 1.1, 3Haunmble
KOHTPOJIBHBIE PE3yJIbTaThl PeaN3aIliH,

cTp. 82)

C 3aJJaHHBIMH TPUOOTEXHIIECKAMHU U
AJIEKTPOTEXHUYECKUMH CBOMCTBAMH IS
OpraHU3aIMy TPOU3BOACTB M3/ACTHH C
BBICOKHM pecypcoM mpobera (k=2,0 — 3,0):
Ktp.=0,015 (ananor Ktp.=0,03) ynensHOE
anekTpudeckoe conporusienue 0,3 — 0,4
MKOM/M (aHanor: 65-148 MkOm/m),
YJIOBIIETBOPSAIOIMINX TPEOOBAHUIO MO
CHIDKEHHIO CTOMMOCTD 33 KHJIOTPaMM T10
CPaBHEHUIO C aHAJIOTaMH

KOMIIJICKC U IPOU3BOACTBA MATCPUATIOB




No 3HAYMMBIi KOHTPOJIbHBIH CxBo3Hble TexHoJoruu (Texnonoruyeckue 6apbepnl IIpoaykT npoexra
pe3yJIbTaT J0POKHON KaPThI

24. |CoznaHue mapTHEPCTB, IS Hosrle maTepuansl YBenuueHne CKOpOCTH Pa3paboTKH MeToauKu 1 MHCTPYMEHTHI CO3JaHHsI HOBBIX
(hopMHEpOBaHUS KOHCOPLIIUYMOB TIO MaTepHajoB M 00ecTieYeHre BOSMOKHOCTH —|MaTepHajIoB MM KOHCTPYKIIMHA 13 HEX,
pean3anyu IpoeKTOB M0 ONEpaTUBHOIO U3MEHEHUSI CBOICTB MO3BOJISIOIINE CHU3UTh CE0ECTOMMOCTh
npuopureTHsIM HanpasieHusM HUOKP MaTepHajoB MOA TPEOOBAHUA MIPOM3BO/ICTBA 10 CPABHEHHUIO C MaTepHaiamMu/
(amemeHTOB «TexHeT»), HanpaBJICHHbBIX MPOEKTUPYEMBIX KOHCTPYKLIUHU, C yUETOM KOHCTPYKLMSIMU C aHAJIOTUYHBIMH CBOHCTBAMHU
Ha MPeoJI0JIEHUE Hay4yHO- HEOOXOIMMOCTH CHUKCHHS CE0ECTOMMOCTH
TexHonorunyeckux 6aprepon (K MPOU3BOACTBA IO YPOBHS JTYUILINX MUPOBBIX
Texuer, [1nan peanuzanuu miaHa o6pasioB (MuaUMYM Ha 20%)
Meponpusatuid 1.1, 3HauuMbIe
KOHTPOJIBHBIE PE3YJIbTAThI pealn3alliy,
cTp. 82)

25. |3amyck TestBed «ymnas» padbpuka B Hogrle MaTepuaist Croco0bl MaJIOTOHHAKHOTO CHHTE3a [IpoTOTHITEI TPOMBIIIUIEHHBIX YCTAHOBOK

obnactu asurarenectpoenus (K
Texner, [Inan peanuzanuu miaxHa
MeponpusaTuid 1.1, 3HauuMbIe
KOHTPOJIBHBIE PE3YIbTAThl PEATN3AIIH)

KOMIIOHEHTOB ITOJIMMEPHBIX
KOMIIO3UIIMOHHBIX MaTePHUajIoB (BOJOKHO:
MPOYHOCTH Ha pa3pswIB 5,5-6,0 I'Tla,
MOJIMMEDP: MIPOYHOCTH Ha pa3pbiB 150-200
MIla, TemnocrotikocTs 60itee 200-250 °C,
BBICOKAs yJapHas BI3KOCTh U
TPEIMIMHOCTONUKOCTH). [TonmmepHbie
KOMTIO3UIIMOHHBIE MaTepHaIEI HOBOT'O
MOKOJICHHSI (CAaMOBOCCTaHABIUBAIOIINECS
MaTepUabl, HHTEIICKTyaTbHEIC
KOHCTPYKIIMU U3 MOTUMEPHBIX
KOMIIO3UIIMOHHBIX MaTepuaioB). [ mOkue
MOJYIbHBIC JIMHUYU TIOTYYCHUS AeTaleh U3
TEPMOIUTACTUIHBIX TTOTUMEPHBIX
KOMIIO3UIIMOHHBIX MaTepHuajIoB Ha 6a3e
3JIEMEHTAPHBIX TEXHOJOTHICCKUX
nepeaennoB (IITaMIIOBKa, JIUTHE, CBapKa,
OBEPMOJITUHT, 00pe3Ka)

MOJIyYE€HHUs JeTalell U3 TEPMOILIACTUYHBIX
MOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTEpPUAJIOB
HOBOT'O MTOKOJICHHSI (B T.4. MAIOTOHHAKHOTO
CHHTE€3a KOMIIOHEHTOB MOJIMMEPHBIX
KOMITO3UIIMOHHBIX MaTEPUAIOB)




No 3HAYMMBIi KOHTPOJIbHBIH CxBo3Hble TexHoJoruu (Texnonoruyeckue 6apbepnl IIpoaykT npoexra
pe3yJIbTaT J0POKHON KaPThI
26. |3amyck TestBed «ymnas» dabpuxa B Hossle maTepuassl JlnarHocTrka COCTOSHUS B PEXKHUME TexHonoruu ynpasineHHs KU3HEHHBIM LIUKIOM
oOmactu aBurarenecrpoenns (K pearbHOTO BpEMEHHN 0e3 HapyIIeHus W3JIETTUH U3 TEPMOIUTACTHYHOTO TTOJIMMEPHBIX
Texwner, [Inan peanusanuu miaxHa (YHKLMOHAJIBHBIX CBOMCTB JI€Ta1, PEMOHT, | KOMIO3UIIMOHHBIX MaTepHAIIOB
Meponpuaruil 1.1, 3Haunmble BTOpHYHAS NepepaboTKa U yTHIN3aun
KOHTPOJIbHBIE PE3yIbTaThl peaIn3allin) JieTajel U3 TepMOIIACTUYHBIX TOJTUMEPHBIX
KOMITO3UIIOHHBIX MaTEPHAJIOB
27. [3amyck TestBed «ymnuas» ¢adbpuka B Hosble MaTepuasl CriocoObI MOTy9eHHsI MaTepPHAJIOB IS [IporoTun NpoMBIIIIEHHONH YCTAHOBKH
obnactu auratenecrpoenus (JAK aJTUTHBHBIX TEXHOJIOTHH C MIPOM3BOJCTBA MaTEPHUANIOB ISl A IUTUBHBIX
Texner, [Inan peanuzanuu miaxHa XapakTepuCcTUKaMHU (INIOTHOCTh MeHee 6 TEXHOJIOTUI
MeponpusaTuid 1.1, 3HauuMbIe r/cMm3, pabouas remmeparypa T>1400 °C)
KOHTPOJIBHBIE PE3YJIbTAThI PEATN3AIIH)
28. [3amyck TestBed «ymHuas» dadbpuka B Cencopuka Omnpenenenue pacinoioKeHUs I1eTald B CeHcop pacioyIoKEHUs AeTalu C
oOmactu nurarenecrpoenns (K MIPOM3BOJICTBEHHOM ITOMEIICHUH C BO3MOXXHOCTBIO HHTETpallld B Tapy
Texwner, [Inan peanusanuu miaxHa TOYHOCTBIO JI0 2 M NP 00ecrieueHUN
Meponpuarui 1.1, 3HaunMbIe ABTOHOMHOM pabOTHI CEHCOPOB 110 3 JIeT, U
KOHTPOJIbHBIE PE3yIbTAThI pealn3alii) croumocTu He 6osee 0,5 10 11 11
29  [3amyck TestBed «ymuas» dadbpuka B PoGororexnuka ABTOHOMHBIN, pOOOTH3UPOBAHHBIN ydacToK |[IpoToTHIT MTporpaMMHO-anmapaTHOTO

obnactu asurarenectpoenus (K
Texuer, [1nan peanuzanuu miaHa
MeponpusaTuii 1.1, 3HauuMBbIe
KOHTPOJIEHBIC PE3YIbTATHI PeaTU3aIiii)

cOopku mpucrocobaeHui U3 Habopa
MOJYJTbHBIX YHUBEPCAIBHBIX JIEMEHTOB,
obecrneunBarOIMX (GUKCAIMIO AcTaleh
CIIO’KHOW TIPOCTPAaHCTBEHHOH (POPMBI C
rabapuramu ot 50 MM 10 600 MM, 1T
00paboTKH pe3anueM ¢ ycmmuem 10 30000
H 6e3 ygactus yenoseka B Touke "0".
(Bpewms mHenpepbiBHOI dkcrutyaTannu S0000
9acoB, TOYHOCTh COMPATAEMBIX JJIEMEHTOB
He OoJiee 5 MUKPOH)

KOMILIEKCa 1l aBTOHOMHOTO
POOOTU3UPOBAHHOIO Y4aCTKa COOPKH




No 3HAYMMBIi KOHTPOJIbHBIH CxBo3Hble TexHoJoruu (Texnonoruyeckue 6apbepnl IIpoaykT npoexra
pe3yJIbTaT J0POKHON KaPThI

30  |3amymena unudposas padbpuxa ams Ludposoe CHUXeHHE JI0NH HaTypHbIX UchbITaHui B |[IporpaMMHBII NPOAYKT (KOMIIOHEHTHI
aBromoomnecTpoenus (LId-Asto-4) (K |mpoextupoBanue u mporiecce pa3paboTKN HOBBIX aBTOMOOWIEH |1rdpoBoil muatgopmel pabpuKku OyIymiero)
Texwner, [Inan peanusanuu miaxHa MOJIENIUPOBAHNE (coOTHOIIEHNE «HATYPHBIE UCIIBITAHUS:
Meponpuaruil 1.1, 3Haunmble BHUPTYaJIbHBIEC UCIIBITAHUS)> HE MEHEE
KOHTPOJIbHBIE PE3YJIbTAThl PeaTU3aIIiH ) 1:2000) ipu coxpaHeHUH MOTPEITHOCTU He

6omee 5% 1o 1eNeBBIM XapaKTePUCTUKAM

31 Pa3paboTaHbl TEXHOIOTHH Iudposoe ABTOMaTH3UPOBAHHBII OUCK IAPETO- IIporpaMMHBIE KOMIUIEKCHI HA OCHOBE METOAMK
MIPOEKTUPOBAHMS U IPOU3BOJICTBA MIPOEKTHPOBaHKE U ONTUMAJIBHBIX PEIICHUH Ha KaXKIA0M U3 MHOT'OYPOBHEBOT'O MEXIUCIUIUINHAPHOT O
ONTUMH3MPOBAHHBIX KOHCTPYKIUH UI  |MOJIETMPOBaHNE YpOBHEI MaTpUIlBEI TPeOOBAHUH cOCTOAIIEH |IM(PPOBOTO MPOSKTUPOBAHUS M ONITUMH3AIINH,

BBICOKOTEXHOJIOTMYHBIX OTpaciieil u
pemakoB HTU (K Texner, [Inan
peanu3anuu miaHa meponpusataid 1.1,
3HAYMMBIE KOHTPOJIEHBIE PE3yITbTaThI
peanu3zanuu, ctp. 90)

3 40000-60000 nmoka3zaTenei u
OrpaHUYEeHUI

o0ecreynBaroIIe aBTOMAaTU3UPOBAHHBIN
MOUCK MapeTO-ONTUMAJIbHBIX PEIICHUI Ha
Ka)XJIOM U3 YPOBHEHN MaTpHIIbl TpeOOBaHUH C
MOMOILBIO MOJKIF0YAaEMbIX BHEITHUX
ONTUMHU3ATOPOB




