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Beyllel OpraHu3alyy Ha AUCCEPTALHOHHYIO paboTy
Kapnyxuna EBrenns I'ennaabeBuy4a
«Pa3pa6oTka aJanTHBHON TEXHOJOIHH FHOKH C PacTsKeHHeM NMPOPHIBHBIX
AeTajeill aBHALHOHHBIX KOHCTPYKIHiT Ha mpeccax ¢ YITY»,
TpeICTaBICHHYIO Ha COMCKaHKWE YUE€HOH CTeNeHH KaHauaaTa TeXHUYECKNX HayK
IO crielHanbHOCTH 2.5.7. TEeXHOIIOTHH U MalIHHbl 00pabOTKH AaBICHHUEM

AKTYaJIbHOCTb TeMbI JHCCEPTALHH
W3BecTHO, dTO  Tpolecchl  (opMooOpa3oBaHHs  TMOKOH  IIMPOKO
pacrpocTpaHeHbl B~ aBHALMOHHOM  NPOMBILUIEHHOCTH UL IOJIy4eHHs
pasHOOOpa3HBIX JeTalell W3 JUCTOBOrO IpOKaTa M IPECCOBAHHOIO MPOQHIISL.
OnHako, Tpu TubKe C pacTsHKEHHEM, O4YeHb YacTO BO3HHKAKOT MPOOIIEMEI
HeCTaOMIBHOCTH pe3yibTaToB (opMooOpa3oBaHMs. YIpyroe IpYyXXHHEHHUE
3arOTOBKM TOCJIE CHATHSA AebOPMHUPYIOUMX YCHIIUM IOCTOSHHO M3MEHsETCs, HE
TI03BOJIAS MOy YUTh 3aroTOBKY, COOTBETCTBYIOLLYIO TpeOOBaHUAM
TEXHOJIOTUYECKOM M KOHCTPYKTOPCKOM [JOKYMEHTAllMd 332 OIWH IEpeXOol.
IIpescTaBieHHas AUCCEPTALMOHHAs paboTa MOCBSIICHA MOBBIIICHHIO TOYHOCTH
M3rOTOBJIEHMS CETMEHTOB aBHAI[MOHHBIX LINAHIOyTOB, M3rOTaBIMBAEMbIX TMOKOM
C pacTsKeHHEM, 3a CYeT IPUMEHEHMs a[aNTaldi YIPaBISIOMEH NpOrpamMMel

Harpy>XeHus TI0Jl U3MEHSIONIUECs yCIOBHs 1e(pOPMHUPOBAHHUSL.

CTpyKTypa U cofep:kaHHe padoThI
Jluccepranust ob6bemoM 131 cTpaHWIla COCTOUT M3 BBEICHHA, 4 rnaB,
3aKJTFOUEHHs, CIIUCKA JIUTepaTypsl U3 111 HauMeHOBaHUM U 4 MPHJIOXKCHUM.
Bo BBeaeHHH 000CHOBaHa aKTyaJIbHOCTh TEMBI MCCJIEIOBAaHUs, ONpEAe/ICHa
elb, W IIOCTaBJIEHBl OCHOBHBIE 3aJayM, M3JI0KEHbl Hay4YHas HOBHU3HA,
TeopeTHYecKasi ¥ MpaKTHYecKas 3HaYMMOCTb, OCHOBHbIC IOJIOXEHHMS, BEIHOCHMBIC

Ha 3aIlUTy.

Bxogawwmin Ne

Aata 3 () MAG 2024

Camapckuit yHusepcuter




B mnepBoii riaBe pacCMOTPEHBI OCOOEHHOCTH IIPOM3BOJCTBA CETMEHTOB
IINAHr0yTa ¥ TEKyIee COCTOSHUE TEXHOJIOTUH T'HOKU ¢ pacTshkeHHeM. CerMeHThI
IIIIAHrOYTOB  MAcCaXMpPCKOro  camojiera [0 TEeKyIed  TeXHOJIOTHH
M3rOTABJIMBAIOTCS MyTeM (pe3epoBaHMs M3 IUIUTHI M NPOGUINPOBaHMS THOKOM-
IIPOKATKOM, C MOC/eAyIOIUM HOPMHUPOBaHHEM IIPOAOIbHON KPHBU3HBEI THOKON Ha
TOM e 000pyJI0BaHWH. ABTOPOM IIpe[iaraeTcsi LIMaHroyThl, ppe3epoBaHHBIE M3
IUIATBI, M3FOTABJIMBaTh W3 IPECCOBAHHOTO MpOoGWMIs T'MOKOW C PacTSKEHHUEM H
MOCJIEAYIOIIMM  (pe3epoBaHMEM  IPHUILyCKa,  3HAYUTEIbHO  YBEIHYHBas
K03 GHUIHEHT HCIoNb30BaHusl Marepuana. OIHAaKO NPH U3rOTOBJIIEHHH [ETajlel
CJIO)KHOM KOH(HIYpalUH MO TEXHOJIOTUM THOKH C pacTsXKEHHEM, OYEHb 4acTo
IPUXOIMUTCS TOTIOJIHUTENIBHO 10pabaThIBaTh TEXHOJIOIMYECKYIO OCHACTKY U PEKHUM
dopMooOpa3zoBaHus, YTO CBA3AHO C Pa3OPOCOM MEXAHUYECKHMX CBOMCTB MaTepHaa
U YCJIOBUM TPEHUS.

Bo BTOpOH rjaBe  TIpPOBEAEHO  HCCIEAOBaHME  HAMPSKEHHO-
ne(GOpPMHUPOBAHHOTO COCTOSIHHSI 3arOTOBKH CErMEHTa INIaHroyTa IpU THOKe ¢
pacTsHKeHHUEM, PaCCUATAHHOTO METOAOM KOHEYHBIX 3JIEMEHTOB, MCIIOJb30BaHHEM
KOMITBIOTEPHBIX MoJenei, co3ganHbIX B mporpamme LS-DYNA. IIpoBsenen aHanus
HaNpsOKEHHO-Ie()OPMUPOBAHHOTO COCTOSTHUSL 3arOTOBKM B XO0Je THMOKH ¢
pacTshKeHHEM M OINpe/ieIeHbl BeJIMYUHBI MIPY)KUHEHHUS 110CIe YIIPYTroi pa3rpy3KH.
Co3maHHBle B paMKaX JAUCCEPTallMM KOMIIBIOTEPHBIE MOJEIHM BaJliJHPOBAHBI
IIyTeM CpaBHEHHS C HATypHBIM JKCIEPHMEHTOM IO THOKE C pacTsKEHHEM
peasbHOr0 CerMeHTa INmaHroyrta. PaspaboraH airoput™ Ajis MOIETHPOBAHUS
npolecca ribKH ¢ pacTsDKEHHEM IIPEeCCOBAHHOTO MPOGHIIA MO/ peallbHbIE Y CIIOBHS
GopMo0Gpa3oBaHusl, C IOMOLIBI KOTOPOrO BO3MOXKHO ONPEIENUTh HEOOXO0IUMYTO
nedopMaluo KaruOpoBKH U TOMydeHUs TpeOyeMo# (opMbl 3aroTOBKH IpPH
pa3nu4YHbIX KO3(QOUIIHEHTaX TPEHHUS.

B Tperbeii rnaBe paspaboTaHa MeTOAMKA aJalTHBHOIO YIPaBICHHS
nporeccoM GpopMooOpa3oBaHus IHOKOH C pacTsHKEHHEM, B KOTOPOH IpeAsIaraeTcs
M3MEHATh B PeXHME PeabHOr0 BPEMEHH YNPABIISIOILYI0 IPOrpaMMy KaluOpOBKH
B 3aBUCHMOCTH OT TeKyIIHi nedopManuy 3aroToBKd. ABTOPOM JIHCCEPTAIUH
pa3paboTaHbl U 3alMaTeHTOBaHbI CHUCTEMa aJalTHBHOTO YIpPAaBJICHHUS IMPOLECCOM
rMOKM ¢ pacTsDKEHHeM U MOMYJb aJaNnTaldHd YIPaBIAOMIEd MPOTrpaMMBl
Harpy>XeHuss Il THOOYHO-PACTSKHBIX IIPECCOB C YHCIIOBBIM IPOrpaMMHBIM
yIpaBJIeHHEM, [I03BOJSIOINKAE HM3MEpUTh AeOopMaluio ¢ OCYIIECTBUTbH
KOPPEKTHPOBKY YIIpaBJIsioLiel IporpaMMbl KaluOPOBKH B PEXHMME PealbHOIo
BpeMeHHM. B pesynbrare pa3paboTaHa aJanTUBHas TEXHOJOTHMS THOKH C
pacTsDKEHHUEM.

B uyerBepToOii riiaBe NpoBegeHa amnpobanus pa3pabOTaHHOW anaNnTHBHON

TEXHOJIOTHH (opMOo0oOpa3oBaHMs B YCIIOBUSAX aBUACTPOMTEIBHOTO INpPEATIPUATHA.
2



[Ipu ampoGauyy TEXHOJOTHHM M3rOTOBJIEHBl [Ba THIIA 3arOTOBOK CErMEHTOB
INaHroyToB. IloATBEpXKIEHO CHI)KEHHE pa3bpoca NpPYXMHEHHS I[10JTy4aeMbIX
3arOTOBOK IIPH HCIOJIb30BaHHM pa3pabOTaHHON TeXHONOrHH. OrmpeeneHsl
TIEPCIEKTUBbI Pa3BUTHS UCCIICNOBAHUN alalTalliy YIPABJICHUS IIPOLECCOM THOKH
¢ pacTshkeHHeM. Pesynbrathl Auccepranuuu BHeApeHsl Ha AO «YIIbSIHOBCKHUM
HUAT».

B KOHIE AHMCCEPTAlMOHHOW pabOThl NMPHUBENCHO 3aKJKYEHHE, B KOTOPOM
copMyIHpOBaHbl pe3ynbTaThl paboThl. OCHOBHBIE Hay4yHBIE DE3yJIbTATHI,
MOJlyYeHHBIE ~ aBTOPOM  COOTBETCTBYIOT  IIOCTAaBJIEHHBIM  3aJayaM |
CBUIETENLCTBYIOT O IMOJIHOTE UX PelLIeHHS.

JluccepTallioHHas paboTa U3JI0XKEeHa TeXHUYECKH I'paMOTHBIM A3bIKOM. Bce
I71aBbl  COZIEP)KaT BaXKHbIe pe3yJIbTaThl HAy4YHbIX HCCIEJOBAaHHHM aBTOpa WU
COIMPOBOXAAIOTCS BEIBOJIAMH.

Hay4ynas HoBH3Ha

B Xxoze BHINMOJHEHHS HAy4YHBIX KCCIEIOBaHUN, aBTOPOM JUCCEPTaLUU
MOJIyY€EHBI CIeIyIOIHe pe3yIbTaThl, 001aJatonye HayYHOi HOBU3HOM:

1) PaspaboTaH airopuT™M IUIsi MOAEIMPOBaHHS THOKA C DPaCTSHKEHHEM
IIPECCOBaHHOTO MPOGUIIS.

2)Uccnenosano HIIC npeccoBaHHOTO npoduiis Ipu rHOKe ¢ pacTsHKEHHEM.

3) YcTaHOBIIEHO HACKOJIBKO BIIHSIET 3HaUeHUE KOA(PPHLMEHTa TPEHUS MEXIY
3aroToBKOM U (hopMooOpasyromeil onpaBkod Ha AehOPMHPOBAHHOE COCTOSHHE
3aroTOBKH.

4) PaspaboTaHa HOBasi METOAMKA aJaNTallMd I[IPOrPaMMHOIO YINpaBICHHs
riH0OYHO-PACTHKHBIM 000pYA0BaHUEM.

IIpakTH4Yeckasi 3HAYUMOCTh

[TpakTHuyeckass 3HAYUMOCTH pPabOTBI COCTOMT B TOM, 9YTO IPUMEHEHHE
pa3paboTaHHOW aJalTHBHOW TEXHOJOTMHM TMOKH C PacTsHKEHHEM IpOQUIIbHBIX
JeTayeil aBHAL[MOHHBIX KOHCTPYKIMM II03BOJISIET COKPaTUTh Pa3bpoc pa3MepoB
MojdydYaeMbIX  JeTaled W KoJIM4ecTBO Opaka, TMpPH  KOHTPOJIHPYEMOM
dbopMooGpazopanuu 3a 1 mepexon, Ge3 MONMOIHUTENBHBIX 3aTPaT Ha JOPabOTKY
TEXHOJIOIMYEeCKOH OCHACTKH M YIPABJSAIOIIAX IIPOrpaMM. JTO KpalHe BaXKHO IS
noBbIIeHUs 3G HEKTHBHOCTH B YCIOBUSX TPOM3BO/ICTBA JIETATEIbHBIX allllapaToB.

O60CHOBAHHOCTDb H CTeNEeHb J0CTOBEPHOCTH MOJY4YE€HHBIX Pe3y/1bTaTOB
JlocTOBEPHOCTH pe3yJIbTaTOB oOecrieynBaeTcs 000CHOBaHHOCTBIO
HCIIOJIb30BAHHOTO IPOrPaMMHOTO IPOXYKTa JUIs TEOPETHYECKOro aHajlu3a

nmpouecca XOJIOOHOU [UIaCTHYECKOM ,ue(bopMaum/I, KOPPEKTHOCTBIO IMOCTAaBJICHHBIX
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33la4 U TIOATBEPXKIACTCA  COIJIaCOBAHHEM pe3yJIbTaTOB  TEOPETHYCCKHX
HCCJIEIOBAaHUM C 3KCNICPUMEHTAJIbHBIMH JaHHBIMH.

IoaTBepkKIeHHe OCHOBHBIX Pe3yJbTAaTOB AHCCEPTAUNH B HAYYHOMH Ne4aTH
[To pesynpraTaM Hay4HBIX MCCJIENOBAHMMA, HM3JIOKEHHBIX B IHCCEPTalLlUH,
oImy6IMKOBaHO 8 MeyaTHBIX paboT, U3 HUX 4 CTAaThU B W3NaHUsX U3 nepeyns BAK,
1 crares Web of Science, 1 mareHT Ha wu300peTeHHe, | CBUAETENBCTBO O
roCyIapCTBEHHOMN PeriucTpaluy nporpamMmel Ha IBM.
AHanu3 cofepXKaHus JUCCEepPTalii, OIyOIMKOBAHHBIX paboT, B TOM 4HUCIe
paboT, OImyOIMKOBAaHHBIX B COABTOPCTBE, II0Ka3ajl, YTO BCe HAaYYHBIC TOCTHKEHHUS,
BBIHOCHMBIE HA 3aIUTY, BEIBOJBI U PEKOMEHIALUH IIPHHAJIEKAT TUCCEPTAHTY .

OueHka coaep:KaHUA JHCCEPTALHH

O6beM M COJEepKaHHe AUCCEPTALMOHHOW pabOoThl MO CTENEHHM HAayYHOU
HOBH3HBl M IIPAKTHYECKOM 3HAYMMOCTH YyHoBieTBopseT Tpebosanusm BAK
Poccuiickoii Penepalliu, NpembsBISEMBIM K KaHAMIATCKAM JHCCEPTALUAM.
AHanu3 cojepxaHus qucceprauui yoexxnaer B e€ 3aBepiieHHOCTH. ColepikaHue
JUCCEPTALIUU U3JI0KEHO IPaMOTHO, B JIOTHYECKOH MMOC/IeI0BAaTEIbHOCTH, IPHHATASA
TEPMMHOJIOTHS U CTHJIb U3JI0XKEHHS COOTBETCTBYET OOIIENPHUHSATHIM HOPMaM.

ABTOopedepaT B IOJHON Mepe OTpaXkaeT COIEp)KaHWe NHMCCepTalud U e€
OCHOBHBI€E I10JIOXKEHHS.

PexoMeHAAIHH 110 HCMOJb30BAHHIO Pe3yJIbTATOB H BLIBOJI0B IHCCEPTALHU

[TonyueHHsle B  paboTe Hay4yHble W NPaKTUYECKHE  PE3yJIbTaThl
pPEKOMEH/TyeTCsl HCII0/Ib30BaTh Ha aBUALIMOHHBIX NPEATPHUATHAX.

Pa3pa6oTaHHbIil B paboTe KOMIUIEKC HayYHBIX M TEXHOJOTMYECKUX PEINCHHH
HEOOXOOMMO HCIIONb30BaTh IIPH IOATOTOBKE OakalaBpOB, CIELHATUCTOB U
MarucTpoB mo HampasieHusM 15.03.05 wu 15.04.05 «KoHcTpykTOpCKO-
TeXHOJIOTHYECKOe obecreyeHre MalliHOCTPOUTEIBHBIX IPOU3BOACTBY, 24.03.04 1
24.04.04 «ABuactpoeHue», 24.05.07 «CamosieTo- ¥ BEpTOJIETOCTPOCHUEY, & TAKKE
ACTIUPAHTOB II0 CHeUHanbHOCTAM 2.5.7. TeXHONOTMH M MallHHbI 00paboTKH
naBneHueM H 2.5.13 «[IpoexTrpoBaHue, KOHCTPYKIHS, IPOU3BOACTBO, HCIIBITAHNA
¥ SKCILTyaTallMs JIeTaTeJIbHBIX allaparoBy.

3aMeuaHHsl 10 JHCCEPTALHOHHOI padoTe
1. B pabore paccMOTpeHa ajamnTalus YNPaBISIOMEH IMPOrpamMMbl
neGOpMHPOBAaHUS TOJBKO JUISl IPECCOBAHHOTO MPOGMIIS Z-TaBPOBOTO CEYEHHS.
AKTyaJIbHBIM SIBISIETCS pa3paboTKa PEKOMEHIAalWi M0 ajanTalud Ui BCeX
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OCHOBHBIX IIOIIEPEYHBIX CEUEHHI JeTajleil, H3roTaBIMBaeMbIX TMOKOH ¢
pacTsKEHUEM.

2. B pomojHeHHe K YCIIOBUSM TpEHHUS, IpPHU aqanTaldd YIpaBIIsSIOLIEH
IPOrpaMMBbl Harpy>XeHHUs, >KelaTeJbHO YYHTBIBATH MEXAHWYECKHE CBOMCTBA
3arOTOBOK, TaK Kak pa30poc MeXaHHMYEeCKHX CBOWCTB BIIMSET Ha IIOJyYEHHOE
py>XUHEHHe JeTajell mocie ruoKu.

3. Bompoc BHegpeHHs pe3yNbTaToOB OHcCepTaloOHHOW paboTel Ha AO
«Ynesnockuiit HUAT» B TekcTe AMccepTallii HE OCBELICH. ABTOpP yKa3bIBAeT O
BHEJPEHUH pE3yJIbTaTOB TOJBKO B BBIBOJAX. B INpPHIIOKEHHM MPHIOKEH aKT
BHepenus. JKenartensHo ObUIO pacmucaTbh BHEAPEHHE pe3yJIbTaToOB MOAPOOHO B
TEKCTe IUCCEePTALUH.

4. Tlpu ommcaHuu ampoOanuu yKa3aHO, 4TO OblIa INpOBEJEHA OLEHKA
MEXaHUYECKUX CBOMCTB 3aroTOBOK CErMEHTOB IIMAaHroyToB. JKenaTenbHO ObLIO
ONMcaTh Ha KaKUX 00pa3iax U MpH KaKUX yCIOBHAX NPOBOAWIMCH MCIBITAHUSA Ha
pa3pbIBHOW MalllKHE.

5. ImeeTcs psn 3aMe4aHui 110 0(OPMIIEHHUIO AUCCEPTALMHM, KaK TEKCTA, TaK U
WJUTFOCTPALIAMN.

VkazaHHble 3aMeYaHMs He CHI)KAIOT LIEHHOCTh M OOIIYIO IOJIOXKHTENIBHYIO
OLIEHKY IHUCCEpPTAallMOHHONM paboThl, HE BIMAIOT HAa OCHOBHbIE Hay4YHbIE H
NpaKTHYEeCKHe pe3yIbTaThl U He 3aTParuBaroT OCHOBHBIX ITOJIOKEHHUM, BBIHOCHMBIX
COMCKAaTeJIeM Ha 3allHUTy.

3akjo4yeHue
Iuccepranuonnas padora Kapmyxuna Eprenus ['enHagpeBrya npeacTaBisier
coboit 3aKOHYEHHYIO, CaMOCTOSATEIBHO BBITIOJIHEHHY 1O, Hay4YHO-

KBATM(DUKALMOHHYIO paboTy, B KOTOPOH pelleHa aKTyalbHas Hay4HO-
TeXHUYEecKas 3aJaya, UMEoIas BaXXHOE MPOMBILIIIEHHOE 3HAYE€HHE - MOBBIIIEHUE
TOYHOCTH U3TOTOBJICHUS CEerMEHTOB aBHAIIMOHHBIX IITIAaHT Oy TOB,
W3rOTAaBIMBAaEMBIX T'MOKOM C pacTshkeHHeM, 3a CUeT IPMMEHEHHs aJanTalyiu
YIOpaB/sIOIeld  NPOrpaMMbl  Harpy>XeHHMs IO  HM3MEHSIOIIHecs  yCIOBHA
nehopMHUPOBaHUS.

HayuHas UeHHOCTH pabOTBl ONpejeNseTcs HOBHU3HOM  Ppe3ysbTaToB,
TOJTyYEHHBIX BO BPEMS TEOPETHYECKHX M OKCIIEPHMEHTAIBHBIX HCCIeJOBaHUH
npouecca (popmooOpasoBaHus Mo THOKOW ¢ pacTsHKEHHUs, a MPAKTHYECKas
3HAYUMOCTD PabOTBI - PEKOMEHJALMSIMH, H3T0XKEHHBIMM B paMKax alalTHBHOH
TEXHOJIOTHH THOKH C paCTSHKEHHUEM.

JI0CTOBEPHOCTD pPe3yJIbTATOB JHCCEPTALMU MOIATBEPXKAACTCS COrIacOBaHUEM
TEOPETUYECKUX HCCIIEOBAHUH C MPAaKTUKOM M HCIONB30BAHHEM COBPEMEHHBIX
METOJIMK UCCIIeIOBaHHs.




Llenp, 3amau¥l MCCIENOBAHHS M COAEPXKaHHWs IHCCEPTALOHHOW paboThI
COOTBETCTBYIOT TMAcropTy cnenuanbHocTH 2.5.7. TeXHONOrHH M MAaIIHHBI
00paboTKHU 1aBICHUEM.

KonnyecTBO M KavecTBO ITyOJMKaluid auccepTaHTa oTBevaeT m.11 m m.13
[MonokeHHUss O TPUCYXIEHHH Y4YEHBIX cTerleHed. ABTopedepaT AuccepTalMU
TIOJIHOCTBIO OTpaXKaeT COJepKaHHe TMCCEPTAllMd U COOTBETCTBYET TpPeOOBaHHAM
.25 ITono)keHuUs: 0 MPUCYKAEHUU YUEHBIX CTEIICHEH.

[TpencraBnenHas aucceprauuoHHas pabora Kapmyxuna E.I. cooTBeTcTByeET
kputepusM 1.9 TlonoxeHuss 0 MPHUCYKACHUH yYEHBIX CTEIEHEH, YTBEPKIEHHOTO
noctaHosieHueM IIpaBurensctBa Poccuiickoit @exnepamuu ot 24.09.2013 r. Ne
842 (pen. ot 11.09.2021 r.). ABTOp IuCCEepTaLK 3aCIIy)XUBAET NPUCYKIECHUSA EMY
yYeHOW CTeNMeHW KaHaugaTa TeXHUYECKMX HayK 10 CcIenuanbHocTH 2.5.7.
TeXHOI0THH U MAIIMHBI 00pabOTKH 1aBIIEHUEM.

Hacrosmmii 0T36IB OOCYXIE€H W YTBEpXKAEH Ha 3acelaHuH Kadeapsl
IPOM3BOJCTBA JIETAaTENbHBIX ammapaTtoB (eaepajbHOro  roCyAapCTBEHHOIO
Or0KETHOTO 00pa30BaTEeNBbHOTO YUpEeXXIeHHs BbIcIero odpasoBanus «Kaszanckui
Hal[AOHAJIBHBIA  HMCCIENOBATEJIbCKUA  TEXHHUYECKMH  YHUBEPCHUTET WM.
A.H.TymnoneBa-KAW» (nporokon Ne 7 ot «13» masg 2024 r.), Ha KOTOpOM
IPUCYTCTBOBAIO 23 Hay4HO-TIEJaroruyeckuX pabOTHHKA, IPOroJ0COBABLIMX
€IMHOTJIACHO 3a yTBEepPXKIE€HUE TaHHOTO OT3bIBA.

JIvia, MOAIKCABINHE OT3bIB, BBIPAXKAIOT COIVIACHE HA BKIIIOYEHHE CBOMX
IIEPCOHAIBHBIX JaHHBIX B aTTeCTallMOHHOe feso couckarens Kapmyxuna E.I'. 1 ux
JNaJbHEUITyI0 00paboTKy.

3aBenyromuii kagenpoi IpOU3BOACTBA
JIeTaTeJIbHBIX allapaToB

®I'bOY BO KHUTVY-KAHN,
I-p TE€XH. HayK, podeccop B.U. Xanuynux

JloueHT Kadeaps! NpOU3BOJACTBA
JIeTaTeIbHBIX alnapaToB
®I'bOY BO «KKHUTY-KAN»,

KaHO. TEXH. HAYK, JOLUEHT

H.M. bonyHoB

Anpec: 420111, r. Ka3ans, yn;(v“Maché,Ifn
®I'BOY BO KHUTY-KAU, ren.: +7 (843) 23 1?09-25,
http://www.kai.ru/ E-mail: pla.kai@mail.ru 2|
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