HayyHasa 6ubnuoteka Ynl'TY

UntanbHbiW 3an MaWMHOCTPOUTENIbBHOIO MaKyabTeTa

JOPUU ANEKCEEBUM

TUTOB

BUPTYAJIbHAA BbICTABKA HAYHYHbIX TPY/10B




29 aBrycta ucnonHsaetca 60 net net KaHAUAATY TeXHUYECKUX HaYK,
poueHTy Kadepapbl «<MaTepuanoBeseHue n 06paboTka metannos
AaB/neHueM» YNbAHOBCKOro rocyAapCTBEeHHOro TeXHUYecKoro
yHMBEpcHUTeTa

IOPUIO AJIEKCEEBUYY TMTO By

lOpuin Anekceesund TutoB poaunca 29 aesrycta 1961 roga. B 1986 rogy okoH4YUN YIbAHOBCKUM
NOSINTEXHUYECKUA WMHCTUTYT MO cneumanbHOCTU "MallnHbl U TexHosorna ob6paboTKM MeTannoB
nasneHnem’. B Yal'TY pa6otaet ¢ 1990 roga B AO/MKHOCTM 3aB. nadopatopusamn. C 2000 ropa
paboTaeT Mo COBMECTUTENIbCTBY aCCUCTEHTOM 3aTeM CTaplmMMm npenojaBaTenieM Ha Kadegpe
«MaTtepuanosegeHne n OM/». B 2000 rogy 3awnTnn KaHAMAATCKYHO ANUCCcepTaunto U 6bin yBepXXaeH
B YY4EHOWN CTeNeHn KaHamaaTa TexHmyeckmx Hayk. B 2003 rogy emy 6b1/10 NPUCBOEHO Yy4EHOEe 3BaHMe
AoleHTa no kadbeppe «MaTtepnanoBeaeHne n obpabotka MeTannoB gasneHmem». C 2004 r. apnsetcs
ANPEKTOPOM MallnMHOCTPOUTENBHOIO LEeHTPa OTKPbITOrO obpasoBaHua «[lapTHep», ¢ 2008 -
3aMecTuTeneM gekaHa MalwmnHOCTpoUTeNnbHOro gakynbTeTa.

lOpuin AnekceeBud TutoB nybnukosan 6onee 100 HayyHbIX U y4eBHO-METOANYECKUX PaboT,
ABnsieTcs aBTopoM 11 naTeHTOB Ha m3obpeTteHue. IOpuin AnekceeBmd yYmTaeT Kypcbl fieKuun no
AncumnanHamMm «TexHONOormss KOBKM M O06BHEMHOM LWTaMNOBKW», «[1poeKTupoBaHMe LWTaMroB WU
OCHaCTKW ropsiyen wrtamMnoBkn», «OCHOBbl KOMMbIOTEPHOro obecneyeHmss MalMHOCTPOUTENbHOMO
npousBofacTBa», «[lpoekTupoBaHMe LEXOB KYy3HEYHO-LWTaMnoBOYHOro npoussoacTea», «CAIllP
TEXHOJIOMMYECKUX MNPOLLEeCCOB», PYKOBOAUT KYPCOBbIM U AUMSOMHbIM npoekTupoBaHnem. Coepa
Hay4YHbIX MHTepecoB lOpua AnekceeBu4ya — paspaboTKa pecypcocoHeperarolimx TEXHONOrMYecKux
npoLeccoB B 06/1acTM 06paboOTKN METasINIOB AaBfeHNEM.

60 net IOpuio Anekceesu4yy TutoBy | BuptyanbHaa BbiCTaBKa



KHAI
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MHHHCTEPCTBO OBPA3OBAHHA M HAYKIH POCCHIICKOT GEIERPAITHN
(peaepanEHOe TOCYaAPCTRCHEOE CIOTACTHOS CUPMIOBATENEHOS YIPeKIeHHE

BRICIICTO ODpAzOBALLILY
«VIBAHOBCKHE MOCYJAPCTBEHHBIN TEXHHUECKHI VHHBEPCHTET.

0. A. Turos, B. H. Kokopun, O. H. Moposos

TEXHOJIOI' USI KOBKH \
U OFBEMHOM HNITAMIIOBKH

Yuebnoe nocobne [

YieaHOBCK
Yal' Ty \
2016 P

YUTATb

60 net lOpuio Anekceesuuy TutoBy | BuptyanbHaa BbicTaBKa

Tutos, IOpuin AnekceeBuY. TEXHONMOMNSA KOBKU N O6BEMHOM
LITaMMOBKMU : yyebHoe nocobue / 0. A. Tutos., B. H. KokopuH,
O. . Mop0o30B ; YNIbAH. FOC. TEXH. YH-T. - YNbAHOBCK : YAl TY,
2016.-111 c. : puc. - bubnuorp.: ¢c. 110-111 (14 Ha3B.). - ISBN
978-5-9795-1613-4.

NMpegHasHayeHo A5 CTYAEHTOB MallMHOCTpouTenen Hanpasnenus 15.03.01 npodunsa
«MalunHbl U TeXHONOrnA 06paboTKN MeTaNNoB AaBfiEHNEM» MNPU BbINOJIHEHUN KYPCOBbIX
N QUNAOMHBIX NMPOEKTOB, a TakKXXe A1 N3yyeHns Kypca «TeXHON0rns KOBKU n 06beMHOM
lWTaMnoBKU». MU310XXeHbl BOMPOCHI Kraccnudumkaunm noKoBOK, MPOEKTUPOBAHUSA pPyyYbeB
N APYrnx 9/1IEMEHTOB LUTAMMOB N LUTAaMMNOBOW OCHACTKMN.

wundp: MecTo HaxoXXaeHus:
K623a7 a-2;6/0-1;y4/6-5;4/3-1;4/3m-3;
T 45


http://venec.ulstu.ru/lib/disk/2017/5

* BbinyckHaa kBanudpukaymoHHaa pa6orta (BKP) : yuebHoe
s nocobue pna 6akanaspoB HanpasieHns 15.03.01 "MawunHo-
R e ctpoeHue" / [B. . KokopuH, 0. A. Tutos, O. B. MuLL,eHKO #

«VIbAHOBCKHI FOCY IAPCTEEHHBIA TEXHIUEC KT VHIBEPCHTE T

np.l ; M-Bo o6pasoBaHua U Haykun Poc. depepauumu, YnbsH.
roC. TexH. YH-T. - YnbaHoBcK : YnI'TY, 2015.-127 c. : un,,
\ Taén. - ISBN 978-5-9795-1459-8.

BBIITY CKHAS f
KBA/IIGUKAIHOHHAS PABOTA | Nocobue coaep>XmMT OCHOBHbIE CBEAEHMS U MOPSAA0K BbINOSIHEHUS BbINYCKHbIX KBanuduka-
R ' LIMOHHbIX paboT 6akanaBpoB. MaTepuanbl NOCO6MA CMOCOOBCTBYHOT Yr1y6EHNIO U 3aKPENIEHUIO
S P —— 3HaAHWUN, a@ TaKXKe NPMOBPETEHUIO HABbLIKOB CAMOCTOSITENIbHOIO BbINMOSIHEHWUSI TEXHOIOMMYECKMX 1

KOHCTPYKTOPCKMKX paboT. B AaHHOM nocobuu npuBeaeHbl METOANKM pacydeTa OCHOBHbIX TEXHO-
- NOrMYECKUX ornepaLuin TMCTOBOM LLITaMMOBKM U MPUMEPbI X UCMONb30BaHUS AJ1s pacyeTa

~ napamMeTpoB, onpeaensaromnx aphekTUBHOCTb PacKpos INCTa M NOOChI; Pa3MeEPOB MNJIOCKON

i 3aroToBKM nepes GopMOU3MEHAOLWMMN onepaumaMu (rmbka 1 BbITSXKa); KONMYecTBa U
nocnefoBaTe/IbHOCTY LLITAMNOBOYHbIX MEPEXOAO0B; 9HEPrOCUIOBbIX MapaMeTPOB LLUTaMMOBKMY

Y IbAHOBCE A
YaITy

2015

wundp: MecTo HaxoXXaeHus:
K623a7 6/0-1;y4/6-8;4/3-1;4/3M-3;
B 92
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http://venec.ulstu.ru/lib/disk/2016/165.pdf

MHHHCTEPCTBO OBPA3OBAHHMA M HAYIH POCCHIICKOI GEIEPALIII
$eaepansnoe rocygapcTBeEHOe SlOTKETHOE OOPIICEATETRNDE VIpeAIcEme
BRICINErO Npode CHORATREOTG GhpatonHiLs
«¥IbAHOBCKHH IMOCY IAPCTBEHHBIH TEXHHYECKHI VHUBEPCHTET,

H. H. T'yaxos, 10. A. TaToE, O. B. Mumenxo

PACYET H OCHOBbBI KOHCTPYHPOBAHHSA
SJEMEHTOB
KY3HEYHO-TIPECCOBBIX MAIIIHH \

Yuebnoe nocodine ‘

VIBaHOBCK
Val' Ty
2014 p

UUTATb

60 net lOpuio Anekceesuuy TutoBy | BuptyanbHaa BbicTaBKa

'yakoB, UBaH HuUKonaeBu4. PacyeT U OCHOBbl KOHCTPYUPO-
BaHUSA 3/1IEMEHTOB KY3HEYHO-NPECCOBbIX MALUWUH : y4yebHoe
nocooue / N. H. l'yagkos, 0. A. Tutos, O. B. MnueHko ; M-BO
obpasoBaHusa n Haykn Poc. Pegepaumnu, YnbsH. roc. TEXH. YH-
T.-YnbaHoBcK : YAlI'TY, 2014.-70 c. : puc. - bubnuorp.: c. 56
(9 Ha3B.). - ISBN 978-5-9795-1227-3.

MpeaHa3HayeHo AN CTYAEHTOB, BbIMOHSAOLLMX NPAKTUYECKMe pacyeTbl KpUBOLIUMHbIX
KY3HEYHO-LITaMMNOBOYHbIX MALUUH MPpX KYpPCOBOM U AUMJIOMHOM MPOeKTMpoBaHuu. B nocobun
KOMMEKCHO OTPaXkeHbl BOMPOChI pa3paboTKM CTPYKTYPHON N KUHEMATUYECKOMN CXEM MaLLUH;
oNTUMU3aLMK Bbl6opa NepeaaToYHbIX OTHOLIEHUI BYXCTYNeHYaTbIX 3y64YaTbiX MPUBO/IOB;
onpefeneHns OCHOBHbIX MapaMeTPoB 3y64aTbiX Nepeaay u Ux pacyeT Ha NPOYHOCTD;
KOHCTPYKLIMW FrNaBHbIX BasIOB KPUBOLLIMIMHbIX MaLLUWH U UX pacdeTHble cxeMbl. [puBoaaTcs
Heo6X0MMble CrpaBOYHble JlaHHbIe.

wundp: MecTo HaxoXXaeHus:
K623a7 a-4;6/0-1,y4/6-26;4/3m -1,
93



http://venec.ulstu.ru/lib/disk/2015/82.pdf

MHHHCTEPCTBO OEPA30BAHHA H HAVEH POCCHIICKO SETEPAIIN
$eEnEpLILIOE TOCYAAPCTRERAOE GITRCTHOS OOPRIONATETRIOE VIPCIECHEE
BEICHIETO OpodeccuotaTERoTD obpasouans
«¥/IbAHOBCKHI MOCY/IAPCTBEHHBI TEXHHYECKHI VEABEPCHTET,

0. A. THTOB, B. H. KOKOPIH
A IO. THTOR

CNEUUANBLHBIE
CrNoOCOEbl OEPAEOTKM
METANNOB OABNEHUEM :

(FAZTE 2: OCHOBHEIE TEXHOTOTHEH OMT)

VaegHoe nocobie
415 CTYIEHTOB, COYHAKMIXCR 10 HATIpARAeHH0 «MAIIHOCTPoRHIE: §

¥ EAHOBCE
YarTY
2013

60 net lOpuio Anekceesuuy TutoBy | BuptyanbHaa BbicTaBKa

Tutos, IOpuih AnekceeBud. CrneynanbHble cCNOCOOLI
06paboTKM MeTanoB AaBneHnem (pasgen 2: OCHOBHbIe
TexHonorun OM/]) : ydebHOE Nnocobue Ans CTYAEHTOB,
oby4daroLlimxcs no HanpasaeHnto "MallnMHOCTpoeHune"

/ 0. A. Tutos, B. H. KokopuH, A. 0. TUTOB ; YNbSAH. FOC. TEXH.
YH-T. - YnbsiHOBCK : YNI'TY, 2013. - 78 c. : un. - bubnuorp.:

c. 78 (8 Ha3B.). - ISBN 978-5-9795-1158-0.

B nocobum paccMOTpeHbl BONPOChI MHTEHCUdMKaL MM npoLeccoB 06paboTKn MeTansios
AaBnieHneM. MNMpuBeaeHbl crieymanbHble CNocobbl 06PabOTKM JIMCTOBbLIX N OO bEMHbIX AeTanemn C
MCMoSIb30BaHMEM MPOKATKM, pacKaTKu, pasfayu, HakaTku, 6e30TX04HOW LLTaMMOBKM JIMCTOBbIX
Aetanen pedbopMmnpyroLLIMMca MeTansioM, CBoboaHas rmbka, naszepHas TEXHONOrMs, LiTaMnoBKa
MOKOBOK M3 XMAKOro MeTasnna, 06beMHas nsoTepMmmuyeckas LUTaMMnoBKa, LTaMmnoBKa C
MCMNOSIb30OBaHMEM CBEPXMIAaCTUYHOCTK, BasIKOBas LUTAaMMNOBKA, HaBUBKA NPYXXWUH 1 rnmbka
NPOBOJIOKM HAa aBTOMaTax, M3roTOBIEHNE 3aroTOBOK AeTanen n3 nopoLKoBbIX MaTepmnarsnos,
MarHMTOMMMyfibCHasA LUTAaMMNOBKA, 3/1EKTPOrMApaBAMyYecKas LTaMnoBKa, BbICOKOCKOPOCTHbIE
MEeTOAbl LUTaMMOBKM, BbICOKOTOYHas ropsiyas wtamnoBka. [pegHa3Ha4yeHo Aia CTyAEeHTOB
HanpaBneHns «MallMHOCTPOeHMe», n3yyaroLmx Kypc «CrneunanbHble Cnocobbl 06paboTKm
MEeTasNIoB AaB/IEHNEMY.

wundp: MecTo HaxoXXaeHus:
K62a7 a-3;6/0-1,y4/6-14;4/3Mm-3;
T 45


http://venec.ulstu.ru/lib/disk/2014/73.pdf

MHHHCTEPCTBO OBPASOBAHMA H HAY OCCH I[(. KO SETEPALIH
GEnepaTHIDE ToCYARpCTRERTOE &mmm- uép.‘.zun. rrrrrrrrrrrrrr peancHRE
BHCIICTO NPefeccRONATEHOT ou-npa: ORAHNA
«¥ IbAHOBCKHH INOCYIAPCTBEHHBIN TEXHITIEC KU YHUBEPCHTET

1O. A. Turos, A. IO. Tutos

IIPOEKTUPOBAHME IITAMIIOB '
JUIA TOPSTYEA OB BEMHOM \
INTAMIIOBKH '

Yuebnoe nocodme
CTYIAEHTOB, O Sqummccxnocncmmu OCTAM
150201 «thmm H TCXHOMOTHA 0OPADOTII METATITIOB JABTEHIEM Y, ‘
150106 «O0paboTka METATTOR TABTCHHEM

UUTATb

60 net lOpuio Anekceesuuy TutoBy | BuptyanbHaa BbicTaBKa

TuTtos, Opun Anekceesuu. [1poeKkTUpoBaHue WITaMMNoOB

ONS ropsiyen o6bEMHON LWITAMMOBKMU : y4ebHOEe nocobue

ONS CTyAeHToB, obyyatowmxea no cnew. 150201 "MaLuunHbI

N TEXHONOIrNMA 06paboTKM MeTannoB gaBneHunem’, 150106
"O6paboTka MmeTannoB gasneHmnemM" / 0. A. Tutos, A. 10.
TuTtoB ; M-BO 06pasoBaHunsa n Hayku Poc. Pepepauunu, YnbsiH.
roc. TexH. yH-T. - YnbaHoBcK : YnlI'TY, 2012. -117 c. . un. -
ISBN 978-5-9795-1069-9.

NpeaHasHayeHo ANnsa ctyaeHToB cneymanbHocTen 150201 «MalunHbl U TEXHONOrMA 06paboTKM
MeTannoB aAaBneHnem», 150106 «O6paboTka MeTannoB AaBNeHneM» NpU BbINOAHEHNUN

KYPCOBbIX U AWUMJIOMHbIX MPOEKTOB, a TakKXXe A/19 n3y4yeHus kypca «l1poekTnpoBaHue LTamros
ANs ropsiyen 06vLEMHON LWTaMMNoOBKN». MI310XKeHbI BOMPOCHI Knaccubukauum LTamnos,

NPOEeKTUPOBAHUSA PyYbeEB U APYruX 3/IEMEHTOB LUTAMMOB U LUTaMMOBOW OCTHACTKU, OTAE/TbHO U
NOAPOOHO PaCCMOTPEHbI KOHCTPYKL MW LITAMMNOB AJ1 aBTOMATOB M CMeLob0opya0BaHUs Y3KOro
Ha3HaA4YeHwus.

wundp: MecTo HaxoXXaeHus:
K623a7 a-2;6/0-1;y4/6-10;4/3-1;4/3M - 4,
T 45


http://venec.ulstu.ru/lib/disk/2013/Titov.pdf

MHHHCTEPCTBO OBPAIOBAHMA H HAYEM POCCHIICKOM SEAERALIHN

M@A‘lhm TOCYARPCTECHACE GioameT o obpareeaTeTiioe VAP ICHEC
BLICIIETO TPOGeceHOBALEOTG OGpa0RaIT

«¥.IbAHOBCKHI I'OCY JAPCTBEHHBIN TE XHITUECKIN VANBEPCHTET»

0. A, Turoe
A 1O. Tutos

CroboaHas KoBKa.
OcHoBHBIE ONepPALHH H TeXHOJIOTHA

Vuebnoe mocodne
VIR CTYAEHTOB, 0OYIAIONIIXCA 10 CSIHATEHOCTH
15020165 «MamuHe 1 TEXHOTOFHH 0OPAGOTKI METALIOR TARTCHHEM,
0 H 1o «viamm T .
npodms 15070062 «ManTiHE! i TEXHOTOrHN 0OPABOTEN METANMOR TARTEHIEND

VIsaHOBCK

2011

UUTATb

60 net Opuio Anekceesuuy TutoBy | BuptyanbHaa BbicTaBKa

Tutos, IOpuin AnekceeBud. CBo6oaHas KoBka. OCHOBHbIE
onepayuunm n TEXHONOrnm : y4ebHoe nocobume aNns CTyaeHTOB,
obyydatrouimxcs no cneymanbHocTn 15020165 "MaluunHbI 1
TEXHONOrnMm o6paboTKN MeTanoB gaBneHnem’, rno
HanpaBneHuto "MawnHocTpoeHune", npodpunb 15070062
"MalnHbl U TEXHONOIrNMM 06PabOTKN MeTanoB faBleHnem"
/ 0. A. Tutos, A. 0. TUTOB ; YNbAH. rOC. TEXH. YH-T . -
YnbaHoBeK : Ynl'TY, 2011.-73 c. : vn. - bubnunorp.: c. 73

(5 Ha3B.). - ISBN 978-5-9795-0874-0.

[NMpenHasHavyeHo Anda ctyaeHToB cneynanbHocTn 15020165 «MalmnHbI M TeXHONOTUA
06paboTKN MeTannoB AaBfieHneM» U HanpaBneHus «<MalwmnHocTpoeHne», npodunb 15070062
«MallnHbl U TEXHONOrMM 06pPaboTKM MEeTaNI0B AaB/IEHNEM» NPU BbIMOSHEHUN AUMNTTIOMHbIX
NPOEKTOB, a TaKXXe AN N3y4eHNA KYpCoB « TeXHONOrna KOBKU U FOpAYEn LUTaMMNOBKU,
«Ky3HEeYHO-LITaMNoBOYHOE 060pya0oBaHuE». [laHbl OCHOBHbIE Onepaunn cBo604HON KOBKMU,
MHCTPYMEHT N OCHACTKaQ, a TakXXe MeToAuKa NpoeKTUpoBaHUA TEXHOTOMMYECKUX NMpoLeccoB
CBOOOAHOW KOBKM C MPUMEpPaMu, UANKOCTPpaLMsSIMN, TabnLamum.

wundp: MecTo HaxoXXaeHus:
K623a7 a-3;6/0-1;y4/6-15;4/3-1;4/3m-5;
T 45


http://venec.ulstu.ru/lib/disk/2012/Titov.pdf

@ MamuaocTpouTenesHein dakynsTer VAL TV

1O. A. TutoB

CHopHUK nabopaTopHbIX
paboT no gucuunnuHe
“CAlTP TexHornorn4yecknx
npoueccoB”

MeToandeckKkue yKaz2aHuAa

gl £
YNbAHOBCK Ei

60 net Opuio Anekceesuuy TutoBy | BuptyanbHaa BbicTaBKa

Co6opHUK nabopaTopHbix pa6oT no agucuyunnuHe "CAIP
TEeXHOJIOrMYEeCKUX npoueccoB” : MeToiM4ecKmne yKkasaHus ans
CTYyAEeHTOB, obyyatowmxeca no cney,. 150201 "MawunHbl 1
TexHoNnornsa o6paboTKn MeTannoB gasneHneM" / aBT.-CoOCT.
0. A. TuTtoB. - YnbaHoBck : Ynl'TY, 2010.-51 c. : un.

[MpeaHasHa4veHbl Ansa ctygeHToB cneynanbHocTn 150201 «MawunHbl 1 TEXHONOrMs 06paboTKu
MeTasINIoB AaBNeHNeM» Npu BbIMOSIHEHNKN NabopaTopHbIX paboT no gncumnnuHe «CAlP
TEXHONOrM4YecKkunx npoueccoB». N3noxeHbl obume BoNpochl, Kacarouinecsa anemeHtos CAlP
TI1: cnocobbl packposi MeTanNonpoKaTa; WTaMnoOBKM MOKOBOK YAJIMHEHHOW (hOPMbI; KPYT/blX B
naaHe NOKOBOK; MOKOBOK wTamnyembix Ha KM, FT'ALL. OTaenbHO 1 nogpo6HO paCCMOTPEHDI
Crnocobbl KOAUPOBAHMSA YepTexxa NOKOBKM B 3aBUCMMOCTU OT WUTAaMMNoBKM (Ha MmonoTe, KLU,
KM, FALL). MoarotoBneHbl BapnaHTbl UHANBUAYASbHbIX 3aaHWIA 4715 BbINOSHEHUS
nabopaTopHbIx paboT, cocTosiLME N3 TUMOBLIX YEPTEXEN MOKOBOK N3 HOMEHKNATYpbI AeTanemn
aBTOMObUNen cemencrTaa «YA3» C COOTBETCTBYIOLWMMU NapaMeTpaMu.

wundp: MecTo HaxoXXaeHus:
K623a7 4/3m - 10;
Y 51




Tutos, IOpuit AnekceeBud. Cnctema aBTOMaTU3NPOBAHHOIO
NPOEKTUPOBAHUA TEXHONOMMYECKMX NPOLLECCOB : y4ebHOe

4

| .@ f%g‘:i'fr“ﬂ“ﬂ noco6ue Ana cTyAeHToB, obyyatowmxca rno cnet,. 150201

! % - "MaLumnHbI U TeXHONOrMs 06paboTKN MeTannoB faBleHneM'

1 / 0. A. Tutos, A. 0. TutoB. - YnbaHoBcK : Ynl'TY, 2010. -

-' Cucrema 122 c. :nn. - ISBN 978-5-9795-0640-1.

)

aBTOMaTHSHPOBaHHOFO MNpeaHasHayeHo Ansa ctyaeHToB cneymanbHocTn 150201 «MalumnHbl M TEXHONOrns o6paboTKu

( MeTas10B AaB/ieHneM» Mpu BbINOJIHEHUN KYPCOBbIX U OUMIOMHbIX MPOEKTOB, a TakXxXe AN

] HPOGKTT/IPOBEIHHH naydenus kypca «CAIlP TexHonornyeckux npoueccos». M3noxeHbl BOMPOCHI, KacaroLnecs
cpeancTB obecneyeHnsa CAIP TI1, aBToMaTr3aunm NnpoeKTUpPoOBaHUSa IMCTOBOW LUTAMMNOBKU

) TEeXHOJIOTMYIECKHUX (packpoi MMCTOBOro MeTaT/IoNpPoKaTa, BbITSXKW, OTOOPTOBKM), FOPsiYen LUTAMMOBKM
(NnpoekTMpoBaHMe YepTexka NMOKOBKM, NapaMeTpbl LWTaMnoBKM Ha MonoTe, KILUM, TKM),

HPOHECCOB OTAEeNbHO N Noapo6HO paccMmoTpeHbl CATP cBo604HON KOBKM M anropUTMbl NPOEKTUPOBaAHUS.

VuelEoe mocob

\
4
\
]

- - &

wundp: MecTo HaxoXXaeHus:
K623a7 a-3;6/0-1;y4/6-30;4/3-1;4/3m-5;
T 45

60 net lOpuio Anekceesuuy TutoBy | BuptyanbHaa BbicTaBKa



Tutos, Opun Anekceesuud. CrieymnannsampoBaHHoe
obopyagoBaHue ropssyern o6bEMHON LUTAMMOBKMU . YYebHOoe
nocooue Ansi CTygeHToOB, 06yYatoWmnxca No cneunanbHOCTAM:
150201 "MaLKnHbI U TEXHOJIOMNA 06paboTKN MeTansoB
nasnennem"’, 150106 "O6paboTKa MeTannoB AaBneHnem"

/ 0. A. TuTtos, B. H. KokopuH, A. A. 'puropbeB ; bepep.
areHTCTBO Mo o6pa3oBaHuUto, YNbAH. roC. TEXH. YH-T. -
YnbaHoBcK : Ynl'TY, 2009.-72c. : un. - ISBN 978-5-9795-
0465-0.

0. A. THTOB, B. H. KOKOPHH,
~ A.A.TPUIrOPLEB

MNpeaHasHayeHo ANnsa ctyaeHToB cneymnanbHocTen: 150201 «MalumHbl U TEXHOOrna 06paboTKu
MeTannoB aAaBneHnem», 150106 «O6paboTka MeTannoB AaBNeHNeEM» NPU BbINOTHEHUN
KYPCOBbIX U AUMNJIOMHbIX MPOEKTOB, a TakXXe /19 U3y4YeHUs Kypca « TeXHOI0rMA KOBKU U
ropsiyen lWTaMmnoBKm». N3n0XXeHbl BONPOCHI Knaccudukaumm crneunanmampoBaHHoOro obopy-
AOBaHWA, OTAENbHO M NOAPOOGHO paCCMOTPEHbI MEXaHN3UPOBAHHbIE U aBTOMaTU3UPOBaHHbIE
JIMHUW, MaLLWHbI - aBTOMAaTbI, @ TaK)Ke crneuobopygoBaHne y3Koro HasHa4yeHus.

wundp: MecTo HaxoXXaeHus:
K6235a7 a-3;6/0-1;y4/6-32;4/3-1;4/3M- 3;
T 45
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: E. M. Bynbixes, B. H. KokopuH,
) 10. A. Tutos, A. A. lpuropbes

: [MPOKATKA NTUCTOBOrO
i METAJTA

E
n YnuAHoBCK
" = o= 2009
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[MpokaTKa NMCTOBOro MeTtasnna : yuebHoe nocobume ans
CTYyAEeHTOB, obyyatowmxeca no cneynanbHocTn 15020165.

Y. 1. TexHnkKa 1 TexHonorus xonogHoun (ropsyen) NpoKaTkm
nucToBoro Mmetasnna. KoHuenunsa n MeTogosiorma pacyeta u
NPOEKTUPOBaHUS pecypcocbeperarolmx N 9KON0rm3anpoBaHHbIX
cuctem ounctku / E. M. bynbikes, B. H. KokopuH, M. E. KpacHoBa,
E. 1. TepeweHoK, A. A. 'puropbes. - YnbaHoBcK : YAl TY, 20009. -
185 c.: unn. - I1SBN 978-5-9795-0591-6.

[TokasaHbl TEXHOIOrMKM NPOKATHOIo NPOM3BOACTBA IMCTOBOM CTann. OnMcaHbl TEXHOOMU-
YeCKue CXeMbl, U3J/TI0XKEHbI peKOMeHAaL MmN No NOBbIWEHUIO 3DHEKTUBHOCTU NpoLiecca
NpoKaTKW, yNnyyLleHno KayectTBa npoaykumnmn. O606LeH 0Te4eCTBEHHbIN U 3apy6eXXHbIN OnbIT
NO MPUMEHEHUIO MacesT U CMas3oYHO-OXJTaXKAaroLWMX XULKOCTEN ANA NpoKaTKU PaccMOTpeHbl
BOMPOCHI TEXHOJIOMNU NPOKATKU, CBA3aHHbIe C MPUMEHEHUEM CMa3KN U OXNaXKAeHUS,
TEXHOI0rMYyecKme CBONCTBa M 0co6eHHOCTM pasnmyHbix Tunos COTC. NpuBeaeHbl MmaTepmansl
akcnnyatauyum COTC B pasniMyHbIX cUCTEMax, crnocobbl Nofayun, OYUCTKM U BOCCTAHOBIEHNSA UX
B NpoLecce aKcnayartaunm, a Tak)xe MeTofibl pereHepauunm n ytunnsaumm TeXHoNMormyecknx
OTXOA0B. Y4ebHOe nocobue npeaHasHa4yeHo AN CTYAEHTOB BY30B, 06y4atoLmnxcs no
cneunanbHOCTU «MalUMHbI U TEXHONOrUsE 06paboTKM METaNI0B faB/IEHNEM», MOXET ObITb
NCNONIb30BaHO Npu U3yvyeHun Kypca «lpokaTtka», «[1pomMbiluneHHas 3KOOrna», a Takxe
MOXEeT 6bITb NONE3HO HayYHbIM U UHXXEHEPHO-TEXHUYECKNM PabOTHUKaM
MeTasnaypruyeckmx n MallMHOCTPOUTENbHbIX NPeanpUATUN.

wundp: MecTo HaxoXXaeHus:
K62a7 a-3;6/0-1;,y4/6-27;4/3-1;,4/3m- 3;
N80



' 10. A. Turos,
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Tutos, Opun AnekceeBud. KOHTpPOJIb Ka4ecTBa NOKOBOK
yyebHoe nocobue Ans CTYAEeHTOB, 0by4Yarowmxcs no cnedu,.
15020165 "MalwunHbl n TexHONOrMa 06paboTKMU MeTannoB
napneHuem' / 0. A. Tutos, A. 0. TutoB ; Peep. areHTCTBO
no o6pasoBaHuto, [0Cc. o6pa3oBaTeNbHOE yYpexaeHue
BbICLU. Npo®d. o6pa3oBaHUA YIbSSHOBCKUMN roc. TEXH. YH-T. -
YnbaHoBcK : YAl TY, 2008.-69 c. : un. - ISBN 978-5-9795-
0385-1.

[MpenHasHavyeHo And ctyaeHToB cneymnanbHocTy 1502071 npu BbINOMHEHUU OUNIOMHbIX
NPOEKTOB, a TaKXXe AN U3ydeHna Kypca «TexHOornma KOBKU 1 ropsaYen LTamMnoBKM».,
N3noxxeHbl BUAbl 6paka, crnocobbl U MHCTPYMEHTapUil KOHTPOJISt KayecTBa NOKOBOK.
[MpeacTaBneHbl OTAENOYHbIE ONepaymn n onepaumu, NOBbILWaKOLWME Ka4YeCTBO NOKOBOK
(ouncTKa, NnpaBKa, Kannbposka).

wundp: MecTo HaxoXXaeHus:
K6235a7 a-2,6/0-1;y4/6-29;4/3m-3;
T 45
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O6opyaoBaHue KOBKU U ropsiuet 06 beMHOMN LUTAMMOBKM :
yyebHoe nocobue ansa CTyaeHToB, obyyarowmnxcs no cneyunarnib-
HocTu 15020165 "MalunHbl n TexHonorna o6paboTku MeTannoB
nasnennemM" / 0. A. Tutos, B. H. TanoBepos, A. B. TanoBepos,
A. |0. TuTOB ; YNbSAH. roc. TexH. YH-T. - YnbaHoBcK : YAl TY, 2007/.
78 c. - ISBN 978-5-9795-0032-4.

[MpegHa3Ha4vyeHo Anda cTyaeHToB cneynanbHocTu 15020165 «MalmrHbI M TEXHONOTUSA
06paboTKN MeTanNoB AaBNeHMEM» NPU BbINOJIHEHUM AUNNIOMHbIX MPOEKTOB, a TaKXXe ANs
N3yYeHUs KYpPCoB «TexXHONOrnsa KOBKU N ropsaYven WtamMnoBKu», «Ky3HeYyHo-LITaMNoBOYHOE
obopyaoBaHuer. [laHbl TEXHUYECKME XapaKTEPUCTUKN 060PYAOBaHMUS AN KOBKU U ropsiyem
06BbEMHOM LITAaMNOBKW. [pnBeaeHbl X KUHEMATUYECKNE CXEMbI, MPeAcTaB/IEHbI 0OLMA BUA,
9CKM3bl MECT KpensieHns WwTamMnoB U T. 4.

wudp: MecTo HaxoXxaeHus:
K62a7 a-2;6/0-1;y4/6-50; xpa - 3; 4/3-2; 4/3M - 2;
0-22



CneuyunanbHble crnocobbl 06paboTKN MeTanNIoB faBJIEHUEM :
yyebHoe nocobue Ans cTygeHToB crneumanbHocTtn 1502017.
Pasgen 1. O6uwas 4actb / B. H. KokopuH, 0. A. TuTtos, B. H.

- B.H. KOKOPHH, 10. A. TUTOB,

B. H. TAIIOBEPOB, /1. B. ®ElOPOBA TanoBepos, J1. B. PegopoBa ; Peaep. areHTCTBO N0 06pasoBaHMLo,
["0oCc. 06pas3oBaTesibHOE yupexaeHue BbicLl. Npod. 06pasoBaHUs
YNbAHOBCKUU FOC. TEXH. YH-T. - YNbAHOBCK : YNI'TY, 2006.-36 C. :
un. - ISBN 5-89146-793-3.

CNEUUAIIBHBIE CMOCOBbI
OBPABOTKW METAJNNOB OABNEHWEM PaccMoTpeHbl BONPOChbI MHTEHCU(UKALMUK NPOLLECCOB 06paboTKM METas/IOB AaBNEHNEM
(PA3SOEN 1: OBLLIAA YACTD) MNpenHasHavyeHo Ansa cTyaeHToB cneyunanbHocTy 150201, usyyatowmx Kypce «CneuuanbHble

cnocobbl 06paboTKN MeTannoB AaBneHnemM». lNpuseaeHbl cneunanbHblie Cocobbl 06pPaboTKK
JINCTOBbIX U 06BEMHBbIX AeTanen ¢ UCNOJIb30BaHMEM NPOKATKM, packaTKu, pasfayu, HakaTku,
HaBUBKMW, U3rOTOBNEHUS AieTalel C UCMNONIb30BAHNEM SIBJIEHUSA CBEPXMIACTUYHOCTI,
LUTaMMNOBKM MOKOBOK M3 XXMAKOro MeTanna.

wundp: MecTo HaxoXXaeHus:
K62a7 a-3;6/0-1;,y4/6 -23; 4/3M - 3;
C71
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KO, A. Twtoe, B. H. KokopuH,
WM. H. l'yakos, A. KO, Tutos

CBOBOOHAA KOBKA

cxoaHbie matepuansl
W 3aroToBUTESbHBIE Oonepaumnn

¥neAuosck 2008
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CeobopgHas KoBKa. UcxoaHble MaTepuasbl U 3aroToBUTEsIbHbIE
onepauum . y4ebHoe nocobue Ans CTYAEHTOB, 06y4atoLMXCa No
cneymanbHocTn 15020165 "MalnHbI U TEXHOTOrUSA 06paboTKK
MeTannoB gasneHunem' / 0. A. TutoB, B. H. KokopuH , U. H.
['yokos, A. 0. TUTOB ; YNIbAH. roC. TeXH. YH-T. - YNIbAHOBCK :
Ynl'TyY, 2006. - 53 c.: un. - ISBN 5-89146-911-1.

[NpegHasHavyeHo ana ctygeHToB cneyunanbHocTn 150100 npy BbINOSTHEHUM AUMIIOMHbIX
NPOEKTOB, a TaKXe AJ151 U3y4YeHUs Kypca «TeXHONOrnsa KOBKU U ropaven LUTaMnoBKu». MI3noxXeHbl
BOMPOCHI Kflaccudukaumm u CBOMCTB MeTaI0B, UCNOJb3yeMbIX B ropsiyenn 06paboTKe MeTansioB
faBneHneM, Buabl AedeKToB B CANTKAX U npokarte. [NpuBeaeHbl CNoCco6bl pasaenkn UCXOAHbIX
MaTepuanoB Ha 3aroTOBKU C UX NOAPOOHbIM ONMUCAHNEM U UINHOCTPALIMAMM.

wundp: MecTo HaxoXXaeHus:
K623a7 a-3;6/0-1;,y4/6-31; 4/3Mm - 5;
C 25




* KokopuH, Banepun Hukonaesuu. [lpyMmeHeHne CMa304HO-
w———— - oxJlaXkaarLWmx TeXHOMOrM4eCKnNX XXnaKocTen B Npon3BOACTBE
R NpoKaTKN INCTOBOro Matepuana : ydebHoe nocobue AN
B. . Koxopi, 0. . Taos CTYAEHTOB, obyyatoLmxca no cneymanbHocTtn 120400 / B. H.
KokopuH, 0. A. TUTOB ; YNbAH. rocC. TeXH. YH-T. - YIbAHOBCK :
TIpAMCHCHIE CMa30MHO-OX A IO \ Ynl'TY, 2004. - 54 c. - bubnuorp.: c. 54 (24 Ha3B.).

TEXHOJIOT'MUECKHUX JKUIKOCTCH

B IIPOHU3BOJICTBE IMPOKaTKH JIUCTOBOI'O |
MarepHaa . B yue6HOM NOCO6UM C COBPEMEHHbIX MO3ULMI NPeacTaBeHbl: OCHOBHble Buabl COTC un

9MYNIbCUN, MPUMEHSAEMbIX NPU ropsvyen u XonoaHOW NpokaTku MeTanna. [lpyBegeHa metogmnka
pacyeTa TEXHUKO-3KOHOMUYECKON 3 HEKTUBHOCTU NPUMEHEHMUS HOBbIX CMa30K. YyebHoe
Yol madbin nocobue npeaHa3Ha4YeHo ANs CTyAEeHTOB BY30B, 00yYatoWmnxcs no cneunanbHoCcTh «MallnHbl 1
o Sl oe I, - TEXHOJIOrNsA 06pabOTKMN METaNNOB AaB/IeHNEM», MOXET ObITb UCMOJIb30BaHa Npu N3y4yeHnn
~ Kypca «[1pokaTka», «[IpoMblLLIEHHAsA 3KONIOTUsA», a TaKXe MOXET ObITb Nosie3Ha Hay4YHbIM U
f NHXXEHEPHO-TEXHNYECKNM PabOTHMKAM METaypruyecknx 1 MallMHOCTPOUTENbHbIX

~ npeanpuaTun.
Yaamoser 2004 P
2 & e
wundp: MecTo HaxoXXaeHus:
K62a7 a-2;6/0-1,y4/6-15;4/3m-2;
K 59

60 net lOpuio Anekceesuuy TutoBy | BuptyanbHaa BbicTaBKa



http://venec.ulstu.ru/lib/v7/_kokorin2005_2.pdf

E. M. Bynbikes, B. H. KokopuH,
HO. A. TutoB

, NMPOKATKA JIMCTOBOI'O METAIJIA

TexHonorndyeckoe obecne4yeHue
npouecca NpokKaTku
; C UCNONMb30BaHNEM 3KONTOrM3NpoBaHHbIX
pecypcocbeperaoLmx cCUCTeM
| cepuu «BUTA»

YNeAHOBCK
2004
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bynbikes, EBreHun Muxannoesuu. [lpokatka 1MCTOBOrO
MeTanna. TexHonornyeckoe obecneyeHue npouecca
NPOKATKU C UCNONMb30BaAHNEM 3KONOMNM3NUPOBAHHbIX pecypco-
cbeperarowux cuctem cepun "‘Buta’ . yyuebHoe nocobue

/ E. M. bynbixes, B. H. KokopuH, 0. A. TUToB ; YNbsH. roc.
TeXH. YH-T. - YnbaHoBCcK : Ynl'TY, 2004. - 238 c. : un. - ISBN
5-89146-613-9.

B yue6HOM Noco6um ¢ CoOBPEMEHHbIX MO3MLMIA NOKa3aHbl TEXHOOMMN NPOKATHOroO
NPON3BOACTBA IMCTOBOM cTanu. OnmucaHbl TEXHONOrMYECKMNE CXEMbI, U3/T0XKEHDI
peKkoMeHAaLum No NoBblweHnto 3hHEKTUBHOCTU NpoLiecca NPoKaTKK, yy4LlleHNo KayecTBa
npoayKumn. 0606LLEH OTEYECTBEHHbIN U 3apybEXHbIN OMbIT NO MPUMEHEHMIO Macen u
CMa304YHOOXTaXAALLNX XXUAKOCTEN ANs NPOKaTKU. PaccMOTpeHbl BOMPOChI TEXHONOMNK
NPOKATKM, CBSI3aHHblE C MPUMEHEHMEM CMA3KN N OXNTAXAEHUS, TEXHONTOrMYEeCKNe CBOMCTBA U
0CO6eHHOCTU pasnnyHbix TMNoB COTC. NpuBeaeHbl MaTepuanbl akcnayaTaumm COTC B
pa3/INYHbIX CUCTEMAX, CNOCOObI NOAAYN, O4YUCTKU N BOCCTAHOBJIEHUS UX B NpoLiecce
aKcnayaTauunm, a TakxKe MeToAbl pereHepaummn n yTuamnsaumm TeXHON0rMYecKnx oTXo40B.
YyebHoe nocobue npegHasHauYeHo aAns CTyAeHTOB BY30B, 06yYatoLWmMXCcs N0 CAeLManbHOCTH
«MaLlUVHbI M TEXHONOrNA 06pPabOTKM MEeTasINIOB AaBEHNEM», MOXET 6bITb UCMONIb30BaHO NpH
n3yyeHunmn Kypca «lpokatkay, «[IpoMblLlNEHHAs 3KONOrnsA», a TakXXe MOXET ObITb NOJIE3HO
Hay4YHbIM N NHXXEHEPHO-TEXHUYECKUM PAabOTHUKAM METaNlyprmyeckmnx u
MaLLUMHOCTPOUTENTbHbIX NPeanpUATUN.

wundp: MecTo HaxoXXaeHus:
K62a7 a-3;6/0-1;,y4/6-14; 4/3M - 2,
690
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PacueT pa6ounx Harpy3oK v BblI60p CUNIOBbIX U SHEpreTUu4YecKux
napamMeTpoB NP NPOoeKTUPOBaHUN KPUBOLUUMHbIX MALUUH :
y4yebHoe nocobue / B. H. TanoBepos, 0. A. Tutos, E. A.
AnekceeBckuin, A. B. TanoBepoB ; YNbAH. roc. TexH. YH-T. -
YnbaHoBeK : YAl TY, 2003. - 48c. : un. - ISBN 5-89146-413-6.

OnucaH NopAAoK BbIMOSTHEHUS pacyeTa paboymnx Harpysok, NpuBeieHbl MeTogudeckme
yKasaHus N0 BbIGOPY CUJIOBbIX MapaMeTPOB KPUBOLLMIMHbIX MaluH. MNpeaHasHayeHo ans
CTYZEHTOB, BbIMOJIHAKOLMX KYpCOBOE U AUMSIOMHOE NPOEKTUPOBAHUE, a TaKXXe labopaTopHble
paboTbl Mo Kypcy «Ky3HeYHO-LLITaMNOBOYHOE 060pYA0BaHMUE.

wundp: MecTo HaxoXXaeHus:
K44a7 a-4,6/0-1;y4/6-13;xp-1;4/3-1;4/3m- 2;
P24



B. H Tanoeepos, I0. A. Turos

Ky3HeHHO-IHTAMTOROYHEIC MAMMHDI
OcroBHBIE MApPAMCTPLI H PA3MEPHI

CrHparnaHeK

asnnogox 263
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TanoBepos, Bnagumup Hukonaeesud. KysHe4yHo-LLITaMMOBOYHbIE
MawunHbl. OCHOBHble NapaMeTpbl 1 pa3Mepbl : CpaBOYHUK A4
cTya. cned. 120400 "MawmnHbI U TEXHONOTNS 06paboTKu
MeTannoB gaBneHneM' / B. H. TanoBepos, 0. A. TUToB ; YNbsH.
roC. TeXH. YH-T. - YnbsaHoBcK : Ynl'TY, 2003.-35c.: Ta6n - ISBN
5-89146-433-0.

MNpegHa3HayeH A5 Bbibopa KY3HEYHO-LUTaMNOBOYHOro 060pyaoBaHu1sa CTyaeHTaMn Npu
BbIMOSIHEHMUM KYPCOBbIX U AUMIOMHbIX NMPOEKTOB, @ TaKXe A/11 PyKOBOAUTENEN 3TUX MPOEKTOB.
N3n0XXeHbl BONPOChI OCHOB KlacCU(UKALMOHHON MapKUPOBKU KY3HEYHO-LLITaMMOBOYHbIX
MaLUWH 1 UX OCHOBHbIX XapaKTEPUCTUK U NapaMeTpoB.

wundp: MecTo HaxoXXaeHus:
K623 a-5;6/0-1,xp-1;,xpa-3;4/3m- 2;
T16




" M0. H. Eapner, 10. A. Turon, A ll. Mypacos, B. M. Sunumonon

METANNOCBEPErAIOUME NPOLUECCHI
ITAMNOBKM AETANENR
THNA TEN BPALLEHMA

HA OCHOBE BbIiTAXKKM-OTEOPTOBKM

60 net Opuio Anekceesuuy TutoBy | BuptyanbHaa BbicTaBKa

MeTannoc6eperatuiue npouecchbl LUTaAMMNOBKU AeTaneun
TUNa Ten BpalLeHUst Ha OCHOBE BbITAXXKU-OTOOPTOBKM

/ 10. H. bepner, 0. A. Tutos, A. LLI. Mypacos, B. . DunmmoHosB. -
YnoaHoBcK : Ynl'TY, 2003.-71 c. : un. - ISBN 5-89146-425-X.

BblsiBfieHbl OCHOBHbIE 3aKOHOMEPHOCTU BIMAHUA MapaMeTpoB MpoLecca BbITSXKU-
OTOOPTOBKM Ha XxapakTep POPMOU3MEHEHMS 3aroTOBKN, NO3BONAIOLLME ONPeaenuTb CUI0BbIE
napaMeTpbl NpoLecca, YTo HeobxoAnMo npu Bbibope obopyaoBaHus. PaspaboTaHa MeToamnKa
NPOEeKTUpPOBaHNA MeTannocbeperaroLLmx TEXHONOMNIN LWITAMNOBKM OCECMMMETPUYHbIX AeTanen
C OTBEPCTMEM B [iHE BbITAXKON-OroopToBKON. [NMpeanoxkeHa knaccudmkaums cnocobos
N3roTOBJIEHNA [eTalnliel TUna Ten BpawleHus C oTBEpCTUEM B IOHHON YaCTN Ha OCHOBe
BbITS)KKN-OTOOPTOBKM 1 onpepesnieHbl 061acTn paLuoHasibHOro NCnoib30BaHUs paspaboTan-
Hon MeToaukn n moayns CAIP npu paspaboTke MeTannocoteperaroLLnx TEXHONOrMYECKUX
npoueccoB. [lokasaHo, YTO MeToAnKa pa3paboTKN HOBbIX TEXHONOIMNI C UCNONb30BaHUEM
aBTOMaTM3NPOBAHHOIO NMPOEKTUPOBAHUA NO3BONAET: MPOCYMUTATb HECKOJIbKO BapnaHTOB
Cnoco60B U3roTOBNEHUS AETaNn N BblibpaTb Hanboee oNTUMasbHbIN, YTO NO3BOMISET MOBbLICUTb
KO3 PULMEHT UCNONb30oBaHMAa MeTasia Ha 13 - 22 %, npoaHanusupoBaTb AENCTBYOWME
TEXHONOrMYecKme NPOLLECCHI C LieNIbKO UX COBEPLUEHCTBOBAHMA N YCTaHOBNEHUS Hanbosee
9 HEKTUBHDBIX TEXHOSIOMUA.

wundp: MecTo HaxoXXaeHus:
K62 a-5;6/0-1,xp-1;,xpa-3;4/3m- 2;
M 54




TexHonornyeckoe NpoeKTupoBaHMe Ky3He4YyHo-LUTaMMNOBOYHbIX
LLexoB . MeToan4yeckne ykasaHusa / aBT.-cocT. 0. A. TUTOB. -
YnbaHoBck : Yal'TY, 2003.-44 c. : un.

[MpeaHasHa4yeHbl Ansa cTyaeHToB creunanbHocTn 120400 «MawwurHbl U TeXHOMOorMst 06paboTKu
MeTan 0B AaBNeHMEM» NPU CaMOCTOATENIbHON paboTe Ha NPAaKTUYECKUX 3aHATUAX MO
avcuunnnHe «poekTupoBaHue LexoB KY3HeYHO-LTaMMnoBOYHOIO NpoOn3BOACTBa» U
BbIMOJIHAOLMX AUMSTIOMHOE NpoeKTupoBaHue lNpuBoaAaTCcA cXxeMbl KOMMOHOBKU LIEXOB,
pacnosioXXeHus CKNafaoB, HOPMbI pacyeTa noulagen u ycrnoBHble 0603HaYeHUS Ha
TeXHOsIorn4yeckux nnaHax. NogrotoeneHbl Ha Kapeape «<MaTepmanoBeaeHne n o6paboTka
MeTaslsioB gaB/ieHUEM»

wundp: MecTo HaxoXXaeHus:
K623a7 a-3,xp-1;,4/3m-5;
Y 51
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0. A. Tutos, A. LLI. Mypacoe

MNpoekTupoBaHue
KY3HEYHO-LUTaMNOBOYHbIX

UexoB U 3aBoaoB

Yactb |
MpoekTupoBaHue uexos
M 33aBOAOB ropsiyen WTaMnoBKuU

YnesaiHosck 2003
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l 7 N K. A. Tutor. A. LLI. Mypacos

TUPOBAHMUE
INOBOYHbIX
U 3ABOOOB
YACTb 2

3AHUE LIEXOB
| LUTAMINOBKU

»"AHoBck 2003

[ =

Tutos, IOpun AnekceeBuu. [1poekTpoBaHne Ky3HEYHO-LUTaMMNOBOYHbIX LLEXOB U
3aBO0B : y4ebHOe nocobue ana ctygeHToB crneymanbHocTn 120400 "MawmrHbI 1
TEXHOI0rnm obpaboTKM MeTannoB AaeneHunem'. Y. 1. [lpoeKTUpoBaHuMe LEeXoB n
3aBoAoB ropaven wtamnosku / 10. A. Tutos., A. LLI. MypacoB ; YNbsH. roc. TexH. YH-T. -
YnbaHoBeK : Ynl'TY, 2003. -84 c. - ISBN 5-89146-405-5.

MpefHasHayeHo AN CTYAEHTOB, M3yYatoLmX AMCUUNANHY «[1poeKTMpoBaHMe Ky3HEeUHO-LUITaMMNOBOYHbIX LIEX0B 1 3aBOJ0B». [IpnBoaATCA
OpraHu3aLMOoHHble OCHOBbI NMPOEKTUPOBAHNSA Ky3HEYHO-LITAMMOBOYHbIX LIEXOB M 3aBOJIOB: CTaMMN NPOEKTUPOBaHUS, 3afjaH1e Ha MPOEKTUPO-BaHHe,
TEXHUKO-9KOHOMUYECKoe 060CHOBaHWe, BbIGOP MecTa M NMoLWaiku, KnaccudukaLlmsa LexoB, KOMMNOHOBKa rnnouajei. OnucaHbl METOAUKM onpeaeneHus
Konn4yecTBa paboTaloLmx, 060pya0BaHUs, pacxofla OCHOBHbIX M BCMIOMOraTesibHbIX MaTepuasnos.

wundp: MecTo HaxoXXAaeHus:
K623a7 a-2;6/0-1;y4/6-20;xp-1;4/3m-2;
T 45

Tutos, lOpun AnekceeBuu. [poekTUpoBaHNE KY3HEYHO-LUTAMMOBOYHbIX LLEXOB U
3aBOJIOB : y4ebHOe nocobue Ans ctygeHToB cneumanbHoctm 120400 "MawuHbl n
TexHonorns o6paboTkn MeTannoB AaBneHuem". Y. 2. [poekTupoBaHue LLexXoB
xoniogHon wrtamnoBku / 0. A. Tutos, A. LLI. MypacoB ; YbaH. roc. TexH. yH-T. -
YnbaHoBcK : YnlI'TY, 2003.-66 c. : Ta6n. - ISBN 5-89146-469-1.

MpefHasHayeHo Ans CTyAeHTOB creymanbHocTi 120400 npu BbINOJHEHWM AUMIOMHbIX MPOEKTOB, a TakXXe AN U3yyeHusi Kypca «[poekTupoBaHue
LIeXOB ropsiueit 1 XONoHOM LITaMMOBKU». M3n0XeHbl BOMPOCHI KnaccudukaLmm U coctaBa LieXoB, onpefesieHusi ToTpeGHOro ymMcna o60pyLoBaHus,
paboueil cyunbl U NoWazel NPOM3BOACTBEHHbIX U BCMIOMOraTesbHbIX LIEXOB 1 oTAeNeHwil. [puBefeHa MeETOAMKA pacyeTa pacxofia OCHOBHbIX
MaTepuanoB U SHEPrOHOCUTENEN, HEOBXOAMMbIX A/151 pa60Tbl MPOEKTUPYEMbBIX LIEXOB.

wudp: MecTo HaxoXXAeHus:
K623a7 a-2; 6/o-1; yu/6-19; xp-1; 4/3am-2;
T 45



JKonorusMpoBaHHble pecypcocbeperalouiue TeXHOJIOMMMU u
cuctembl cepum "BUTA" : yuebHOe nocobue / E. M. bynbixes,
B. H. KokopuH, 0. A. TUTOB ; YNIbAH. roC. TE€XH. YH-T. -
YnbaHoBcK : YAl TY, 2003. - 88c. - ISBN 5-89146-394-6.

MNpenHasHayeHo Ans cnywaresiein, obyJarolmnxcs Ha Kypcax « TexHOIorns u akcnayatayus
3KONOrM3npoBaHHbIX pecypcocbeperaromx 6eCCToUYHbIX cucTeM NpumMeHeHnst COXX u apyrmx
TEXHOIOMMYECKNX XUAKOCTEN Ha MPOMBbILLNIEHHbIX NMPeAnpPUATUSAX», MPOBOAMMbIX B paMKax
KPaTKOCPOYHOIro NoBblleHnss KBanndukaumm B LleHTpe gononHutTenbHoro npodeccrMoHanbHoro
obpaszoBaHusa Yal'TY.

wundp: MecTo HaxoXXaeHus:
K4/8a7 a-5,6/0-1,xp-2;xpa-1;,4/3m- 2;
690
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¢ TexHonornyeckue pacuyeTbl B npoLeccax Xos10A4HOU IMCTOBOU
T ——— LUTAMMOBKM : y4ebHOe nocobume Ans CTyAeHTOB crneLnanbHOCTH
N — 120400 / B. H. KokopuH, K. K. MepTeHc, |0. A. Tutos, A. A,

[ puropbeB ; YNbAH. roc. TeXH. YH-T. - YnbAHOBCK : YNl TY, 2002.
36 c.:un. - ISBN 5-89146-333-4.

[MpeagHasHayeHo gnsa ctyaeHToB crieymanbHocT 12.04.00, nsyyarowmx Kypc «TexHonorms
INCTOBOM WTaMnoBKu». [pnBegeHbl METOAMKM pacyeTa OCHOBHbIX TEXHOIOMMYECKUX

P ) onepauunm TMCTOBOW LUTAMMNOBKN U NPUMEPbI NX NCMOMb30BaHUSA A1 pacyeTa NnapamMeTpos,
B L onpeaensarowmx abHeKTUBHOCTb pacKposi IMCTa U MONOChI; pa3MepPOB NJIOCKON 3aroTOBKM
< neped GopMon3MeHsAOLWMMI onepaunsamm (rmbka u BbITsXKa); KOMYecTBa U nocneaoBaTeslb-
HOCTW LUTAaMMOBOYHbIX MePexo0oB; 3HEProCuIoBbIX NapaMeTpoB LWTaMNoBKN. PacCMOTpeHb!
BOMPOCbI MHTEHCUPUKaLMM NPOLLECCOB JIMCTOBOW LUTAaMMOBKMW.

TEXHOJIOTHYECKHE PACYETBI B ITPOLIECCAYX
XOJIOTHOM JINCTOBOI INTAMITOBKH

e B T wundp: MecTo HaxoXaeHus:
UANTATb K62357 a-3;6/0-1;y4/6-19; xp-1:4/3-1; u4/3aMm - 2:
- | T 38
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http://venec.ulstu.ru/lib/2002/KMTG.pdf

* Tanosepos, Bnagumup Hukonaeesuy. O6opygoBaHue
KY3HEUYHO-MPECCOBbIX LLeX0B (MexaHU4YecKue n ruapaBnu-
yeckue npeccbl. MeTobl uccnenoBaHus) : ydebHoe nocobue
ONA CTyaeHTOB crneynanbHocTn 12.04 "MawmnHbl U TEXHOSOIMUS
06paboTKK MeTannoB gaeneHnem' / B. H. TanoBepos, 0. A.
ObopyaosaHue ~ TutoB ; noa peA. 0. H. bepneTa ; YNbAH. roc. TEXH. YH-T. -
KyaHequ'"pGCCE::;xB YnbsiHoBcK : YA TY, 2001. - 80 c. : un. - Buénuorp.: c. 80

(MexaHudeckne U rugpasnuyeckue :l (3 Ha3B.). - ISBN 5'89146'252'4

npeccel. MeToabl uccnepoBaHus)

B.H. Tanosepos, I0.A. Turos

(1)

MpenHasHavyeHo Ans CTYAEeHTOB, BbINOMHAKOLWMX NabopaTopHble paboTbl NO Kypcy «Ky3HeuHo-

- LUTaMNoBoYHOe o6opyaoBaHue». MNpuBoaMTCA onMcaHne nNopsiaKa BbiNoIHEHUA NabopaTOPHbIX
\ paboT, METOAMYECKME YKAa3aHUSA, KpaTKUEe TEOPETUUYECKUNE MOJIOXKEHUSA U KOHTPOJbHbIE

! Bonpocbl. OnncaHbl MeToAbl UCCeA0BaHUSA paboTbl KY3HEYHO-LUTaMMNOBOYHOro 060pyA0oBaHuUs

Nno KNHEMATUHECKNUM U CUJTIOBbIM NMapaMeTpaM.

YapsHoBCck 2001

JUEBHOE [MOCOBH

e B T wundp: MecTo HaxoXXaeHus:
LI MTATb K62357 a-4;6/0-1;y4/6-16; xpa - 3; 4/3M - 2;
- ' T16
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http://venec.ulstu.ru/lib/2002/1/Taloverov_Titov.pdf

HHAXEMOPOUCKIHHA MOCYZAPCTBEIILG T3 0 MECKITl VIBERCHTET

Ha mpanae pyeamen

PTc OR
13 0 2309

Turon 10pmil Anckcecnuy

PASPABOTKA METAJLIOCEEPETAIOLILIX
MPONECCOB INTAMIIOBKN JIETAJER THIA
TEA BPAIMEHHA BBLITHKKON - OTGOPTOBKEGH

05.03.05 - Mporecest 1 vanmms o6paboTIoN TABTENICH

ABTOPEWDEPAT
ANCCEPTAINN HA CONCEK AMHE YTeHol CTemenH
KENMIATA TCXTITICCKINE HayK

f{f

H. Hoeropog, 2000 r,

UUTATb

Tutos, IOpun AnekceeBud. PaszpaboTka MeTannocbeperatoLmx
npoLeccoB LWUTaMMNOBKMW AeTanen Tuna Ten BpaLleHns
BbITA)XXKON-OTOOPTOBKOWM : aBTOpedepaT agncceprtaumnm Ha
COUCK. yUYeH. CcTen. KaHA. TexH. HayK :cney. 05.03.05-1pouecchbl
M MallnHbl 06paboTkn aasnennem / 0. A. TutoB ; Huxerop.
TexH. yH-T. - HmkxHuu Hoeropoga : HI'TY, 2000. - 18 c.

[MpeanoXxeHa KOHCTPYKTOPCKO-TEXHOOrM4yeckas knaccupmnkaumsa gopmbl getanen tmna ten
BpalLLeHUsi C OTBEPCTMEM B AOHHOWN YacTy, NO3BONAOWANA YCTLWHO-BTrrb BO3MOXHbIE CNOCOO6bI
UX WTaMnoBKW. PaspaboTaHHas MaTeMaTuyeckas MoAesb NpoLecca BbITAXKM, COBMELLEHHOM
C OT6OPTOBKOM, HA OCHOBE COBMECTHOIO peLleHNs ypaBHEHUI paBHOBECUS U YCIOBUS
NNacTUYHOCTU NO3BOJIAET YCTAHOBUTb NPEUMYLLLECTBEHHbIN BUA AePOpPMUPOBaHUSA B
3aBMCUMOCTM OT NapaMeTpoB npoLiecca; AnaMeTpoB UCXO4HOM 3aroTOBKU U OTBEPCTUS,
TOJILLMHBI MaTepuana, ycunus npmxmma u ap.

wundp: MecTo HaxoXXaeHus:
K623 a-1,6/o0-1,
T45
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https://rusneb.ru/catalog/000199_000009_000252106/
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YK 621.979.134.004

P. K. JIVKC, 10. A. TUTOB, H. B. IHAGPAHEHKO

MOBBIIEHHE HATEKHOCTH OBPE3HBIX IPECCOR

JaR nossmenR NIOFNCHOCRIH 1 dOR2caeam ey NPEcCos, MPEONEIMINENNMK X SRETIENIR PRIt
METLNLIE ONEPAYUL, APEAIAACHIEN UCARTHIDSANI FEAGMOIINETHNOE |y KOMROPOE i M-
MOZ0 CHUNCERIUN MUAPYIKY 8 KONNE BEROMINIEALNOD Onepanien demngnpmien Koite i demaned npocea

Kmoueanie eiona: sHeprua, Konehanms, ITPECE, CTAHMHA, CKON, AeGOpMRII, BRIpYHL

Tlph BMNOARCARE SRepatim RETpyEKI Ba V-
BEPCANBURIN W OBpEIHEN npeccax WAlMOAMIOTCR
CROMBE — MPAKTHYECKH MruoBcEHoe  (npubaen-
TEARNS 38 Bpess o= (4 = T) -107 ¢) yueHsmenme
TEXHOMOTHIECKOID WOHIHA Fo OT MaKCHMATHIIOND
FHaAYeHHa F, 10 Hyas. [lpu ckone awepris yapyroit
Aethopaaiieg, HAKONASHIA HA HAUANLIOH CTamMN
TEXHOAOTHMECKON  OMCPALMM (CM. CONOWHYI AM-
HWHIO HA pue.]), nocne of oROHYARNA MOPEXOANT B
anepring cobeTRennky konebanmll  kak cranwim,
TAK H SETEH NPecca, NONBEPTHY TN BarpyiKe,

M3-3a momanis napaseTpor konsBnrinmxca -
MEHTON (MACCHL, MECTROCTH, CHIB TPCHHA, CBIH ¢
CONPRAEHHBIMH JTCMEHTRMH ) VEAIAHIRE Konchnims
NPOHCNORET B ODJACTH CPaRMHTEILND BRICORHK LI~
ror. Hix 8pea nposniseTes B HCHOMYCTHMO BRICOKOM
WYME H POIpYIIAKICT AeRCTHAN HA KONCTPYKIHIO,
HAIPYIKAS JIeMEITEL NPSCCD B HANPRRACHHH, ofpaT-
HOM TexHorarimeckoll rarpyaxe Fo 1. 2]

Ha npaxtiike npHyeiieT chieayiolie ocHonibe
SO0 CHHKEHHE BErETHEIMY NOCASICTRHE T
PYIroR paTrpyIH:

= BRIOAIENHE HE  VHHBEPCATEMEY  NPEccax
TOARKO Tex onepaunH prpybrn, qag pausamm

A Mywe POK, Twron 100 A
Ladwpanenxo H. B, 2012

Becrimx Yal TY 3/2012

006 003 0

Piic. 1. Tonosodl rpadare marpyasn npecea
1R OMEPAIHI BLpY BN

KOTOpLX  Tpefiverca noMmAHanENAN Harpywsa F,
FHAYMTCIRHD MCHMUAR JONYCTHMOM JUAR MO0
IYCMOrD Npecea;

- MORGIIEHNE WECTROCTH OOPLINLIK PECCOn H
COLIAME  CTATHETHYLCKH  pasnonpoyHoll  Koner-
PYRIBH IIP8 PMIOMENNI K ROIIYHY KK IpaMoi
HATPYIKH, COnNanauicH Mo HANPRBICHHID © Tex-
HONOrHYeCKol, Tak ¥ oOpaTiod, manpamiernoi »
TIROTREROT OO H YD CTOOEHY

Mossnnenne wEcrkocTn peast K VYMEHLLIEHHID
IHEPIHW YTipyiod jedopamipn, wo de VETPaHACT
OCHOBWYIO TPHYHEY, BeAviEyio &k mocbyaseno
woschanuil netaneii npecca. CyuecTByeT BOIMOE-

27

>

Nykc, P. K. lNoBblweHne HagexXHoCcTn obpesHbix npeccos / P. K. Jlykc, 0. A. TuTtos, H. B.
LLladbpaHeHKO // BECTHMK YNbAHOBCKOIo rocyaapCTBEHHOINO TEXHUYECKOrO YHUBEPCUTETA. -
2012.-N2 3.-C. 27-29. - bubnuorp.: 3 Ha3B. - 2 puc.

[na noBbIWeHUs, HALEXHOCTU U [OSITOBEYHOCTH npeccos, NnpeaHasHa4YeHHbIX A1 BbINOJIHEHNA PAa3AENNTENIbHbIX OﬂepaLlMVI,
npeanaraetcd ncnosib3oBatb BCNoMoraTesibHoe€ YCTPOUCTBO, KOTOPOE NyTEM MNMj1aBHONo CHM>XeHNUA Harpy3km B KOHL e

pasgenuTenbHoONM onepaummn aemMndupyeT KonebaHua aetaneun npecca.
HUNTATb

Tutos, 10. A. Knaccudumkatop 0CeECUMMMETPUYHbIX IMCTOBbIX AeTanen ¢ OTBEPCTUEM B AOHHOWN
yactun / 10. A. Tutos, A. |0. TutoB // BeCTHUK YNbAHOBCKOIo rocyfapCTBeHHOro.-TeXHU4Yeckoro
yHuBepcuteTa. - 2007. - N2 4. - C. 52-53. - bubnuorp.: 2 HasB.

PaccmaTpuBatoTcs BONPOChl pa3paboTKu MeTannocbeperaroLmnx TEXHONOMrMYECKMX NpoLLeCCOB € UCMOJIb30BaHUEM BbITSXKM -
0T60PTOBKN. PaspaboTaH KnaccudukaTop 0CeCUMMETPUYHBIX IUCTOBbIX ZleTanen ¢ OTBEPCTUEM B JOHHOW YaCTu, NO3BONAOLLUN

COKPaTUTb CPOKM BHEAPEHWNS HOBbIX TEXHOSIOMMYECKNX NPOLIECCOB.
YNTATb

KokopuH, B. H. Cnoco6 KOM6UHMPOBAHHOIO U3rOTOBIEHUS U.YNIPOYHEH NS PAabOYUX
nosepxHocTteun wtamnos / B. H. KokopuH, I0.A. Tutos, A. 0. TutoB // BECTHUK Y NbAHOBCKOIo
rOCyAapCTBEHHOro TeXHN4YecKoro yHmpepeuteta.- 2007. -N2-1. - C..39-41.~bubnanorp..2 HasB.

PaCCManMBaI-OTCFI BOTMPOCHI NoBbILLEHNUA CTOMKOCTU LUTaMMNOBOW OCHACTKK C UCNOIb30BaHUEM GJ'IeKTpOMeXaHVI‘-IeCKOVI

o6paboTku (AMO).
YUATATb '

Bepner, 10. H. KoapdpunumeHT npenenbHoro gedopmupoBaHugd anga.ctanein 08 npn wTaMmnoBke
BbITsKKOM-0T60pTOBKOM / 10. H. BepneT, |0. A. TutoB// BeCTHUK YNbSHOBCKOIO.rocyaapcTBeH-

HOro TexXHU4eckoro yHmeepcuteta. - 2002.- N2\ 1. - C. 28-31. -buenumorp.: 4 HasB.

ﬂonyqua 3aBUCUMOCTb KO3CI)CI)MLIM€HT8 npeaesibHoro ,D,eq)OpMVIpOBaHMFI OT OTHOCUTENIbHOM TOJLLUHDI MaTepuana n
OTHOCUTENIbHOI O AnamMeTpa I'IpO6VIBaeMOFO OTBEPCTUA, NO3BOJIAKOLLaA onpenenTb npenesibHo 4ornyctuMoe 3Ha4yeHne anamMeTpa

OTBEPCTUS, NPO6MBAEMOro nepes BbITAXKON - 0TEOPTOBKOM
HUNTATb
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http://venec.ulstu.ru/lib/disk/2014/46.pdf
http://venec.ulstu.ru/lib/disk/2014/5.pdf
http://venec.ulstu.ru/lib/disk/2014/11.pdf
https://www.elibrary.ru/item.asp?id=23019764

10.H. BEPJIET, I0.A, THTOB, A.B, JIOKTER

ABTOMATHIAPOBAHHAA CHCTEMA IPOEKTHPOBAHHS
NPOINECCOB WITAMIIOBKH BEITSBKKOI - OTEOPTOBKO#

Ananui HEYIHO-TeXHRYecKol NHTEPATYPE, NElCTBYIOWINE TEXHON0UHE-
CKHX NPOUCCCOR HIrOTOBNCHHA ACTANCH THIA TN BPAILEHEY ¢ OTBEPCTHEM B 01-
HOH HACTH 1A MAIMHOCTPOHTENBNLIX MPElNPHATHAX H PEIyIETATOR IKCHEpHMEI-
TANLHEIX HCCLNOBAHNA NOIBOFHI KnacCHBHLMPOBATE TEXHONOIHYECKHE NpOLLEC-
CBI MO cROCOBAM WITOTONNEHIE:

A = WIroToRACHHE NeTAned BUTHAKOR ¢ nocnenyioucii npoGuskoi oTeep-
CTHA B NOHHOH YacTy.

b - wramrnoska getanefi, BRTOSAOWER (opmooGpalosaiue 3a cuer [epH-
Gepuitnol 1 ByTpenHeil SacTel JATOTOBKH BMTAKKOH 1 BMTIRKOH-OTTopTOBKOf,

B - dopmoobpazopanie aeTann 3a cler BiyTpennch YacTH JaroTORKH BEI-
TAKKOH-0TOOPTOBKOM 38 CAMH HepexoL.

T - dopmoobpazopanue fetamy (Mpy HEBOIMOKHOCTH MITOTORACHAS €¢ 33
OnHH nepexoa BEITAAKOH-0T0OpTOBKON) W3 BHYTPENHE YaCTH 3AroTOBKH 30 ABA
nepexona BETERKOi-oTfopToskoif ¢ npoMesyTounoil npobueKoil.

CnocoGE! HITOTORACHHS, OTROCAUIKECA K TEXHONOITYECKM APOlCcca Fpyil-
Nl A, XOPOUIC H3YIEHB! M WHPOKO HENOABIVIOTCA Ha npakTike. B ocnosy packe-
TOB JUIA AeTanedl TPYNnel A nonomens PEKOMEHIAUNH, CHPABOMHEE [ENNLE W
ApYrite MATCPHANLL, HCNOALIYCMBIE B HACTORICE BPEMA TCXHONOTAMH Ha npos-
pogeTse. OAHEKO IIABHLIT HX HEJO0CTATOK — Muakui KOOPPHUHEHT Henonb3oBa-
HHAA MEeTAa.

Crrocobe, oThocaumecs « rpynnam B, B u T, ocyIecTsIsioTes ¢ Kenomsio-
BAHHEM BHITAKKH-OTOOPTOBKA. PaipalioTha TeXHONOIMIECKHY NPONECCOR, OTHO-
CRIMXCH K ITHM [PYyNlam, Ga3upyercs Ha PesyabTaTax HCCHeA0BanHil ABTOPOB,

ABTOMATHIHPOBAIHAA CHCTEME PACHETA OCHOBHBIX TEXHOROIMMECKIX napa-
METPOB WTAMNOBKH, PaspaboTanuas aBTOPAMI, OXBATLIBACT IHAMHTCIBHYIO YACTL
AEMEHTOB PUBEALHHOM BRIILE KAACCHOHKALMN,

B aropum™e CHCTCMB JAI0MENE JIEMeNTR ONTHMUIAUMK NpH BuGope
TEXHOMOTHUECKOrO NPOLECCa WITAMAOBKH BeTaned ¢ roprosunoi (Goprom) # ¢ ot
BEPCTHEM B A0HHOR YacTH. [InA yeTanoBNeHHS ONTHMATLIOH TCXHONOTIH PaceyH-
TRIBAIOTCH BCC BOIMOKHBIE BADHMANTH HITOTOBACHAA XeTaid ¥ BhBHpacTca npo-
uecc, obecnequBatoli MUITHMATEHET pacxon Metawia. Bee pacuers BEIYTCH

COrnacH anropHTMY, NOKLMHHOMY Ha pHC. [ o CoJepiEalenMy clenyiuHe ane-
MCHThI:

26 Becnmm Yal IV 472000

X A\ >
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Bepner, 0. H. ABTOMaTnsnpoBaHHasa cuctemMa npoekTUPOBaHUS MPOLLECCOB LLUTAaMIMOBKM
BbITS)XKKOR-oT60pTOBKOM / 10. H. Bepnert, 0. A. Tutos, A. B. JlokTeB // BECTHUK YNbAHOBCKOIO
rocygapcTBeHHOro TexHnyeckoro yHmsepcuteta. - 2000. - N2 4. - C. 26-30.

PaCCManVIBaI-OTCFI BOTMPOCHbI pa3pa60TKV| MeTannoc6eperarou.|,MX TEXHONOIMMYECKUX NnpoueccoB C UCnosib3oBaHNEM BbITAXKN-

OT60pTOBKVI. Pa3pa60TaH KJ'IaCCVId)VIKaTOp OCECUMMETPUYHDbIX JINCTOBbLIX aetanen c OTBEPCTUEM B AOHHOW YacTu, NO3BONSAOLLNIA
COKpPaTUTb CPOKU BHEAPEHUNA HOBbIX TEXHOJZIOTMYECKUX MNMPOoLECCOB.

YUTATb

Bepner, 0. H. MaTtemaTnyeckas mogesnb npouecca BbITAXKN-oté6opToBku / 0. H: bepnerT, B. .
dunnnmoHos, 0. A. TutoB // BECTHMK YNbSAHOBCKOIro rocygapCTBEHHOIr0 TEXHNYECKOTO
yHuBepcuteta. - 1999. - N2 3. - C. 20-26. - bubnuorp.: 4 HasB.

Pa3pa60TaHHaﬂ MaTemMaTn4eckada Moesib No3BOJIAET YCTaHaBJ/IMBaATb HpeMMyU.I,eCTBeHHbIVI BUA, ,D,ed)OpMVIpOBaHMFI n paet

BO3MOXHOCTb paCCyUTbIBaTb NapaMeTpbl MeTannoc6eperarou.|,Mx TEXHOJIOTMYECKUX npoueccos NIMCTOBOW LUTAMMOBKM
Ha OCHOBE BbITFl)KKM-OT60pTOBKI/1.

YUTATL

BepnerT, 0. H. 9KcnepnMeHTanbHble UCCIeA0BaHUA NpoLiecca BbITSXKU, COBMELLEHHOU C
oT6opToBkon / 0. H. BepneT, 0. A. TuroB.// BECTHUK Y /IbAHOBCKOIO rocyAapCTBEHHOIO
TeXHMUYECKOro yHmBepcurteTa. - 1998 -'N2 2: - C..21-25. ~bubnmorp.. 3 Ha3B.:

ABTOpr 9KCnepuMeHTasibHO UccnegoBasin BlIMAHME OCHOBHbIX Cl)aKTOpOB rnpouecca BbITFI)KKVI-OT60pTOBKVI Ha CI)OpMOMSMeHeHMe
3aroToBKMW.

YUTATb



https://www.elibrary.ru/item.asp?id=27279841
https://www.elibrary.ru/item.asp?id=25686689
https://www.elibrary.ru/item.asp?id=27225237

YAK 621.071

TEXHONOMA NOBLIWEHWA CTOMKOCTY PABOYMX OETANEN LUTAMMA
NPU UICMONE30BAHUA MEXAHWYECKOW AKTUBALIMK

B.H. KokopuH, B.N. TaGaxog, 10.A. Tutog, O.W. Moposos

Ha coBpemeHHOM 3Tane HayqHO-TEXHWMECKOrO nporpecca socTpefosaHs
HayKoBMEWE TeXHOMOIUK, NO3BONALIME NOBLICHTL MPOHHOCT, BASKOCTL W APYTHe
XaPaKTePMCTHKN KOHCTPYKUMOHHBIX MaTepuanos.

Mpewge Bcero, 3T0 OTHOCWTCA K WITAMNOBOMY MHCTPYMEHTY OBLEMHON
(xonmogHoW,  ropAded) W NUCTOBOW  LUTAMMNOBKM,  NOCKOMbKY npoyeccsl

&7

OeOPMUPOBAHWA  CONPOBOMAAKTCA MOBLILEHHBIM MIHOCOM pafounx dacTen
WTaMnos M Npecc-(hopM, paspylueHWeM, 4TO NPUBOAWT, Kak K BuiXoOy W3 CTpoA
CaMOro MHCTPYMEHTA, TaK M K CHIKEHMIO Ka4ecTEa nonyyaemblx winenun, B cemau ¢
ATUMK  ocoDeHHOCTAMM  HapRAY ¢  APYrUMH  METOAaMM  MHTeHCMdMKaLMI
TeXHONorMYecknx onepauywi paseMBaeTCA HanpaeneHwe No NOBLILLEHWD CTORKOCTH
pabounx AeTanei WTaMnos 1 Npecc-GopM,

Ha coBpeMeHHOM 3Tane OCHOBHBIE MeTOObl MCBLIWEHMA CTOMKOCTH
WTEMNOBOre WHCTPYMEHTZ peanM3ylTcA 338 cueT Chegylowmx HanpasneHud
NOBEPXHOCTHOM  ynpouHAlwed ofpaboTid: AedopmaunoHHoe BosfeicTeue:
TEpMUYECKOe BO3OEHCTBME, NOBEPXHOCTHOE NETUPOBAHWE. HAHECEHWE NOKPBITHA;
koMBuHMpoeanHan obpaboTra.

B YNbAHOBCKOM OCYA@pPCTBEHHOM TEXHWYECKOM YHUBEpCHTeTe paapafoTtan
cnocob noBblueHWA CToRKOCTM pabounx geTaned WTaMnoR W npecc-chopM Ha
OCHOBE KOMMNNEKCHOrO MOQMQMUUPOBAHWA, BKNIOVAIWErc B CebA  XONoAHyw
nAacTHyeckylo AecopMaliio, BENKYEKWYID B cebA MeXaHudeckyio aKTHBaLMIO
MNOBEPXHOCTHLIX CNO8B WHCTPYMEHTA C MOCNEAYHOWMM HAHECEHWUEM HMIHOCOCTONKMX
NOKPEITMA METOAOM MOHHO-NNA3MEHHOTO HaNLIMeHWA [1].

MexaHuyeckan awTueayms (MA) — OCHOBHOR cnocol MexaHwyeckoro
BOIAEHCTBMA Ha TEepAble Tena, BHI3LIBAOWME WCKAMEHWe kpucTannuyeckon
pelwaTky 3a c4eT AedopMaLMOHHOrO YNpoYHeHUA MeTanna.

BOSHWKAIOWME WCKAMEHUA KPUCTANMMYECKON PelUeTHW MUHEepanocs SIBNSIOTCR
NPUHUHON BOHUKHOBEHWA TOYEYHbIX AShEKTOB M NUHEAHBIX AUCTIOKaUNA, HecyLmx
COOTBETCTBYIOWWA 3anac «M3GLITOYHOMA» SHEPTUW, YTO NPUBOAMT, KaKk CRencTBMe, K
NOBBILLEHWIC 8are3noHHON cNOCOBHOCTH CHCTEMB! XMOANOKKA-NOKPLITHES,

MpeanoKeHHan TexHONOTMA 3aKMIOYAETCA B TOM, YTo paboume NOBEPXHOCTH
WTaMnos nepeg MOHHO-NNE3MEHHBIM HanbINEHVEM NOABEPraioT MeXaHWYecKoi
SKTHEALWW, 3SKNKMAKWLEACH B XONOOHOW NNacTHYeckon AedopMaLHK, NpK KOTOPOH
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TexHonorus noBbILEHUA CTOMKOCTU pabounx aeTtasnen WTamna npu UCNosib3o0BaHUU MeXaHu-
yeckou akTuBauum / B. H. KokopuH, B. I1. Tabakos, 0. A. Tutos, O. 1. Mopo3oB // BysoBckas
HayKa B COBPEMEHHbIX YCNOBUSAX : COOPHMK MaTepmnanoB 53- Hay4YHO-TEXHUYECKOW KOH(epeHLmn
(28 aHB. - 2 deBp.). - YnbsiHoBeK : YNI'TY, 2019. - 4. 1. - C. 67-70. - Bubnuorp.: 2 Ha3s..

YNTATL

Tutos, 0. A. Criocobbl MHTEHCU(DUKALMKM MPOLLECCOB BbITAXKU-OTOOPTOBKM MOJbIX
OCECUMMETPUYHbIX AeTaneun c oTBepctnem B AoHHOM YyacTtu / 0. A. Tutos, A 10. TutoB

// BysoBcKasi HayKa B COBPEMEHHbIX YCIOBUAX : TE3UCbI A0KNaA0B 45-Hay4YHO-TEXHNYECKOU
KOH(MepeHuum (24-29 aHB.). - YnbsaHoBCK : YNI'TY, 2011. - C. 54.

Wwndp: MecTo HaxoXXaeHuns:
X/70 a-3;6/0-1;u/3m-1;
¥y 51

TuTos, 10. A. IHDopMaLMOHHOEe obecneyenmne OTKpbITOro. o6pasoBannsg / 1Q. A Tutos, A. |0.
TutoB // By3soBckas Hayka B COBpPeMEHHbIX YCOBUAX \Te3UCbI goknanos 44-1 Hay4yHo-
TeXHUYecKom KoHbepeHumm (1-7 deBp.). - YnbsHoBCK YNl TY,2010.~C. 54.

Wwnop: MecTo HaxoXXaeHuA:
X/0 a-3;6/0-1;4/3m-1;
Y 51

Tutos, 0. A. Vicnonb3oBaHne MHOTOMNO3ULIMOHHbIX NIPECCOB ANA U3roTOBIIEHUA ABYX-AeTaneun
C MasibIM NPON3BOACTBEHHbIM LUKKoMm / 10-A. Tutos; AA4Q. Tutos'// By3soBckasa Hayka B.CoBpe-
MEHHbIX YC/TIOBUSIX : T€3UCbl A0KNaA0B 43-/ HayYHO-TEXHUYECKON KOHDepeHmum (26-31 aHB:). -
YnbaHoBeK : Ynl'TY, 2009. - C. 26.

Wndgp: MecTo HaxoXXaeHwus:
X/0 a-3;6/0-1;4/3m-1;
Y 51


http://venec.ulstu.ru/lib/disk/2017/496.pdf

Tutos, 0. A. Criocobbl yrnpaBneHust NpoLLeCCOM BbITSXKU-0TO0pTOBKM / 10. A. TuTos, A. 10.
TutoB // By3doBckas Hayka B COBPEMEHHbIX YCNOBUSAX : TE3UCbI A0KNaA0B 42- Hay4HO-
TeXHUYecKom KoHdepeHUun (28 aHB. - 4 deBp.). - YnbsaHoBeK : Yl TY, 2008. - C. 42.

IBO/CTBA POCCHACKOW ®EQEPALIMM

Wnop: MecTo HaxoXxaeHus:
BEIH C YXYALEHAEM IKONOMMBCKOR oBCTBHOEK MHOTONOIMLMOHHB X/0 a-5;6/0-1;u/3m-1;
ELEKTON, K KOTOPBIM HECOMMEHHO CTHOCHT M MBe O e Y 51
aHee Bpemn HeoBX0NAMO Boa Banswes W B NOBbILIEHASM

2CAOM0 HPDENTA 0T BHEADEHHA TakNX NPORKTOR §
DECCHHTBIBANT KATWTRNLHLE, TEXYLIWE JATPATH |
. mEAHOCAMsIR OKDYMAIOWEN cpeae. Patvuer seny-
HPDENTE HACTO BLINOAHAKT, WENDALIYR MeTen
£ JABNCHMOCTH

TuTos, 10. A. PaclumpeHne TeXxHON0orm4eckux BO3MOXXHOCTEN MHOMOMO3ULMOHHbIX NPeccoB
/10. A. Tutos, A. |0. TntoB // BysoBckas Hayka B COBPeMEHHbIX YCIOBUAX : Te3UCbl J0KAaA0B

e 41-1 HayYHO-TEXHUYECKOI KoHMepeHLmn (29 sHB. - 3 deBp.). - YabaHosek : YAl TY, 2007. - C-33.

33KHLE C NPOMIBOACTEOM MOR0BOT0 0bena Bu

no BatoBOMy W NPORKTHOMY BAOHAHTAM, COCTOR-

' oBCyMuBaME 05OPYA0BEHIA CPEAON

AIBAO W PEMOHT ITHX (OMAOS, PACKDGM : 8030ETHO-NOCTYNATE MuHONO . Wwndp: MecTo HaxoXXaeHus:
OCHTENM. PACHOTE! BENOMOTATRNBNLX . ' : . '
¢ DOEIBPENHBAKKE OTXOADE, ORNATY YEMYr X/0 a-2;6/o0-1;u/3m-1;

ILAX NDAEM, NPAHEHNE W YHUUTOREHWE 30 3o : Y 51

4MTOR 38 Bepocel, cOpOCe! JarpRIHMOWMX
ITbl COOTBETCTBEHHO N0 BAICBOMY M NP

Tutos, 10. A. PecypcocbeperatoLne TEXHOOMMN N3roTOBAEHUS fleTanen Tuna cenapaTop”
nogwmnnHmkoB KadeHunsa / 0. A. Tutos, B. H. KokopuH, A: 10. TutoB.// By3soBCckasa Hayka B
COBPEMEHHbIX YC/TOBUSAX : TeaUcbl oknaaoB XXXVIHayuyHO-TexHn4eckor KoHpepeHumm (28 sHB.~
3 deBp.). - YnbsiHoBcK : YNI'TY, 2004.-Y4. 1. - C..31. - bnbnuorp.: 4 Has..

1K MIIEPWEK, CEAIAHMB C PEINOKEHWEM,
ITOA0E (XBOCTOE") METANNYRIMYECHIX |

”:wmmmm pou Wwdp: MecTo HaxoXXaeHuUs:
ummm.-um‘m' X/0 a-1,6/0-1;xp3-1;4/3-1;4/3m-1;
Y 51

CObMUMEHTA JKBMBANEHTHOCTH [I, :
dexta o1 cpegosaumisx npoexros, ofyc
SADEHIR B ASACTRYIOULME NDOWIBOACTRA.

4 Tutos, 0. A. ANropnTM NPOEKTNPOBaHUA NpoLECCa BbITAXKON-0T60pTOBKON /10. A, Tnutos

// By3oBcKasi Hayka B COBPEMEHHbIX.YCNOBUAX . Te3nCbl Aokagos XXXVI HayyHO-TeXHUYECKOMN
KoH(depeHuum (28 aHB. - 3 peBp.). - YnbaHoBck: YNl TY, 2002.- 4.1. - C. 40-41.

Wwop: MecTo Haxo>XXaeHwuA:
X/0 6/0-1;4/3-1;
Y 51
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Hid TERAEA, 2T Hzﬁfﬁar:hi:aa TS
MFUBERTEA Npk KRETURERAE CHIL L - of-
CLARHHER JACTHE MOMHO  DBEOWEAOnRT
ATEY 3 SHTOMETHYECRNL | JHEHEL,

zoe, XA Twron
[ETAREW OCECHMHET PRUEION

JARCHE AAIEY, UTOSIUE QEPAL MEW¥hiT-
A MaTefile TDH HATOTOBIEM hasriamqn
ANCAENSEHA THCTIENE DUAMIcaRl OraHs
GO0, DUHUESIHRS HA COBNMERPAER OT600
TENANIDTHYSON Bap S T e sani
IAS30BAMNS KETART, YIYSEATE FRTZGTRD
HH - SR,

13 WETALIA ENZMOMED IDM  CORMSIZEHE
SORNGERE (SJHR RETERER THOAE TET Bpa
3 COEOBE TRRSH TENHOASTMM ToaRlAReT
48 VREANYETH STENS PHIRZHANCTIT
7 CNOCEFE ERPOTOREY O MRENESHVCTRD
[OrD ¥TLED DEANEEOR. TTHEG0 G o S
ITHA YIRS HEST He TOASNG %8 COURT
CT¥ RATOT0BRKL, 0 F 38 OYET HETEHCHE-
ATE. TN O0H0RE  LEOERTAHTNY  TEURETE-
DRAKE PRADAGCTAN P HOEHE Jnoocion
D0ZCTEVRBSRIEY, GIF=REE FRORILE M-
[ESMSEOE FAPCTHRES. PESVTR P ROCH-
A9EI0I8 DTSLRAN ABGUIMHIE, TNH Qopmwi-
PEEARAR - METRNAE W3 JICMPTAZLEOY YacTh
45 SRATHTEARED PRI, Yew g OT0p-
STEHSH, TP 370N VOTARCRUELD, 5TD NpE
AU SARHCHT, B SOHORMOW, OF FoUmpeEH
WETELTE €7 &% H0 1 2 #W IpeIeibEhA
B .

AN danToped Hoe gpfoproEss or-
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FE[ICTHH B OMCTIS0E METENNS RRAAGTOA JTAIYNCCUE BACGTORNM TAT  Eooleii-c-
TENEM PACTATIEENIS HAMIAREHNE - ROAMONEDT TDEUMHH 50 CROTULHON KEOMRD
LTRECOTRA, T 0. TEK.DAR TASTRHIMRMANS aeONpeusd gocTHrasT Spenaminng
areiHeans, JIone TTEMIOBRE, 0CHOSANEER T SDIKOLOMEM nRoPAED CHTANEE X
CTOORTCORN, SUNETAREY JSERNTL TPOLSUERD  LOMyGIveyD IejopMslD  HS
kpoMEE MURSPITET TITOM VIELSHWA YODOREMHETS WETARRE ¥pasesd anTH no-
FrpatiHEaTs BOAL CTBRITTHE NOCMA TPeNBADNTEIRHON EETAREE ¥ povLEsT
GiBHHE ORDIMITSILACH BNTAENY B0 [0 ISEME “2TOROTD H3zeima.

EeoneuyehEll CBUTel WTANUOSKN, GOROREHTEH  HE  COPMENSHAY  ONETRImH
OETEEEE W CUOPTUEKM, R3MABTOCR TRJCASKTFBAEM, T K. S00 WORHO TJAME-ETh
L BT UERISANE TOTATAE CNOEE1E QOoiMk,  AMExEng Lﬁnr'ffpf-m:. OTEERCTHE T
e ? wanTH. DT DASpETOTHE o :’Hi.m[__'l'-zllm HUBNA Weralaacioperaniiy TeE-
AGACTHR CTEMIOBEN TOROTpEY feraned MOEET THTh BRODMRROBAS LM pods-
HOELTEE HETE.E:'N‘-IBE['{Z-H NQSYARE. TREIARETUR0E [DOERAINADE ¥EYSHER, SETOMO—
THAZNHY RETAIEE ® R, B 980Ioin2e Bpewd paipaﬁn'rﬁir:.' B ORHZMGNN  RERTA-
IocConeHEuns . TERERAGTAY  BTAMIOBHKE. GUROBSHEEE Pa GOBMENSTMH olelannie
BRIt 7 0TOOpTORMN, deTanel Tme "ofcick®. "ROpMyS QEpH”. “pedMERTIn”
HG  HOCKOMEMIY ODSEODRITHAX, NT0 OOSELSMN0 OYUSSTSEHHD CHRIHTM RRCind
BTN,

YU 821, 752
B.H Xomopwm, T E Maproweo, KA TnTop
TEXUOROTEYECKER MOMP T, FTHAZAIRK OTHOOCE METAILRUOGPAROTION

UpW ooTRON MEQHIMIE WST410E B QOOMHUTEERICTE SETTLILHEMH CTai-
RAUGH ROMPOCE FTATEBANMY MetRrinpfepetdme CUHiI0s  ON0D) . | DecCEHWME
E3 ROTCPED ARUNATCR WTAMITS.  [onpRIATEEC GOMJERSTS0 WTANToR MO meTo-
TAMH OEpENARR: B HROTOAIRS EDEMR HE UEpepalaTHRASTIH ¥ WIHMEETCE 3
E-!El‘tmsm!apnm_l-n PEAYIGRTA™e usrn "repaeToa” Lo 1,0 Min rond METALS o
T,

- B pamnay monshopoeconenonarentoaey pafior ThT Tposeiens DL -
HERTH {BREDOEN KOHCTDYATOPCHMC ¥ SOHTHOBSwEPEHTECEYe (HULAROTIE T2
SITRANSEUNY TpOGEctA TROROLECORIMG W@IHKIE DTXOADR HEXAREMSCHO M e
FABCOTTRE AY Y¥AR" o Neskm ero EeTANCRfMEslent.  Duns TROFCTRYHRGRAHE ¥
SANVYERR YoTendERa Toploqscopfinhl aradTa (T3% MeTAE, E0R - Eedrenpo-
IFET !ﬁm i0% - slipaanpn) AC =pRCENMHMIA DENMIME [ GOATARASN Fon
FAF, MCISDEYRIVY TpoURtt DOABIUGE AN - Do o TR Soeslad Lima [T

O HoBbIX cnoco6ax popmoobpa3oBaHUa geTanen oceCUMMeTpUUYHO popMbl C OTBEpPCTUEM B
AoHHoun yacTtu / 0. H. Bepner, A. LLI. Mypacos, 10. A. Tutos, A. B. NaHeHKOB // Te3ancbl Aoknagos
XXX Hay4yHO-TeXHUYeCKoW KoHPepeHUMM (SHB.-deBp.). - YnbsiHoBeK : YNl TY, 1997. - Y. 3. - C. 50-51.

Wnop: MecTo HaxoXxaeHwmA:
X/0 a-1;6/0-1;xp3-1;
Y 51

KokopuH, B. H. TexHonornyeckun Moaynb yTuAn3aumMm oTXo4oB MeTanoo6paboTku
/ B. H. KokopuH, B. E. MapueHko, l0. A. TutoB // Tesncol goknagos XXX| Hay4YHO-TEXHUYECKOM
KOH(pepeHumm (sHB. - peBp.). - YnbsiHoBCK : YNI'TY, 1997.-4. 3. - C. 51-52.

Wwnddp: MecTo HaxoXXaeHus:
X/0 a-1, 6/o-1; xpa-1;
Y 51

Bepnert, 0. H. ccnepoBaHue NpoLLECCOB LITaMMNOBKN OTOOPTOBKON LIMNNHAPUYECKNX AeTanen
c otBepcTmneMm B aHe / 10. H. bepner, |0. A. TutoB., A. B..TaHeHKOB // Teanchkl okMNagoB XXX
Hay4YHO-TeXHUYeCcKon KoHdepeHuun (peBp.). - Ynbsarosck : YNLTY, 1996, - Y.-2. - C.22-23.

Wwndop: MecTo Haxo)KAeHwuA:
X/0 a-1; 6/o-1; xp3-1;
Y 51

Bepner, 0. H. MeTannoc6eperatowme TEXHONOTMN NINCTOBOM LUITaMAOBKIW AN1S1 NPECCOBOIO
nponssoactea AO "ABTOYA3"/ 0. H..bepnerT, A. LLI.-Mypacos, I0-A. Tutos // Te3ucbkl 4oKNan0B
XXIX Hay4yHO-TexHU4YecKon KoHdpepeHuumn (heBp:). - YabaHoBeK : YAFTY, 1995.- 4.2, - C 41.

Wwndp: MecTo HaxoXXaeHuUs:
X/0 a-1;,6/o-1;, xp-2;
Y 51



. AnropuTM onpepeneHus BO3MOXXHOCTel UHTeHcudukauum popmMoobpasoBaHna [SNeKTPOHHDbIN
g TN pecypc] / Tutos 0. A, TutoB A. 0., KokopuH B. H., Mopo3zos O. U. // UHHOBaLMOHHbIE TEXHONOMUN

" B MeTannoobpaboTke : cb. Hayy. Tp. Bcepoc. Hayy.-npakT. 3ao4. KoH®. (12 Hos16. 2016 T.) / [oTB.
pen. H. W. BeTkacos]. - 9NeKTPOH. TEKCT. AaH. - YnbaHoBcK : Ynl'TY, 2017.-C. 176-178.

Turos ¥0.A., Turos AJO., Kokopns B.H., Moposor O.11. l'l "TATb

AJTopATM ONpeIeIeHHN BOIMOKHOCTEH HATeRCHH kAL

topyocdpazosarnn

Vavanoscwuil 20cyoapemeenisili Mexsieckuil yrisepeumen

AHaTH3 pe3yIETATOR MATEHTHOIO [TOHCKA NPH HYYeHUH BONPOCOR, CRAIANNLX

UccnepoBaHue npoLlecca MeXxaHU4YeCKOMU aKTuBaLuu IMCTOBOro MeTaJlJionpokKaTta npu

¢ HHTeHcHQHKalHeH Npolecca HITOTOBICHHA OCeCHMMETPHYHEIX JAeTaned c

OTBEPCTHEM B A0RHON YACTH 33 CHET YMPABIAOMIHX GAKTOpOB BLLABHLT A Crocoon KOHTYPHOI1 na3epHoii pe3sKe [3n1eKTPoHHbIN pecypc] / Tabakos B. 1., KokopuH B. H:; Tlonsakos C.
i e s l0., KokopuH M. B., Tutos 0. A,, 'puropbes A. A. // UIHHOBaLMOHHble TEXHOJIOTUW B:MeTaso-
H CO3IAHHA CRAMAKIIHY PaIHATEHEIX HaNpaxennit. B paGotax [1 — 3] npeacranne- 6 6 . 6 B - (1 2 6 201 6 / [ H M
S DR AR A, TS SRS S0, aro e e obpaboTke : c6. Hayy. Tp. Bcepoc. Hay4.-npakT. 3a04. KOHQ. HoA6. r) / [orB. \pea:H. U.
PAMH ABTAIOTCA TOPIIEBOE MODKATHE KPOMKH OTBEPCTHA B MDA rauta. BeTKacoB]. - 31eKTpOH. TeKCT. AaH. - YnbaHoBcK : Ynl'TY, 2017. - C:311-318.
DKCIePHMEHTATRHBIE HCCSI0BAHAA NOKAIBBAIT, YT0 BO3AeHCTEHE YIpag-
AMOMHX PAKTOPOB HA NMPONECT BHITAKKH-OTOOPTOBKH NOIBONAET YBETHYHTE KO- =
(HuHeHT HenoTBEI0BaHAEA MaTepHata (KHM) ua (10 — 15)%. Ll "TATb

Tlpr H3roTOBNMEHHH deTatell THma Tema BpAIIEHHA ¢ OTBEPCTHEM B AOHHOM
YaCTH 33 CHeT YNpapisiomux (akTopos (TOpleRoe MOLKATHE KPOMKH OTBEPCTHA,
npisHM haanma) npeanaraem caexyrommii anropuTM:

1. PaccunTars MepHOHAHATEHbIE HATTPAKEHHE:

T, — HANpPAAEHHE B TOHHOH YacTH, g, — HanpakeHHe 8o daannepoll JacTH.
¢uph:.,;§mem SOPTHOIICH. MOl & EpemMTIACTIEm 2 A KokopwuH, B. H. Boripocb! noBbileHns CTOMKOCTW LWTaMNOB:3a CYET YNPOYHEHMA paboyero
o iamean sy BN SR MHCTPYMeHTa [3neKTpoHHbIN pecype] /\KokopuH.B. H., Tutos 10. A., Moposos 0. U."//
3 ZBYX HANpAK eI BHOpaTS MIHEMATEROR: G = Min (0 0002 0.) NHHOBALMOHHbIE TEXHOIOMMN B METaN1006paboTKe:'co. Hayy: Tp. Bcepoc. Hayy.-npakT. 3aou.
~ etTH U, <0, - TDEHMyIIECTBCHHMM BIOM AeOPMAWNN FBISeTCH >\ KOH®. (12 Hos16. 2016 T.) / [oTB. pea-H. N..BeTkacOoB]. - 9neKTpOH. TEKCT. AaH: - YAbAHOBCK.
orGoproka; | ynl'TY, 2017. - C. 318-321.

= eCOH O, > 0p — TPeHMYINECTBEHHBIM BHIOM JedOpMalHH ABJISETCH l'l".I-A.I-ID

BEITAREA,

vl/
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COX oucHusain no Tpaturam o
KpHBOI, HADAAGCMBEIM Ha mhrm
«SCHWER + KOPKA», 1a camof
TOIMUWH BEIZABITHBAHNA NOAOCTH
11,5 vim o raybuHof 25 s,
PeayabTaTsl HCMBITAHKI nokatany
iperTurHocTh oBenx COX npg
KOBA. 310 NOIBOTHAD FAMEHNTE 10
COXK «FIMITOL 96 HCs Ha «Po
smeTHM. uTo «Pocoitn 104« mnm
LHOHATEH BIM CMASOTHEIM MaTepy
HATHRHEIMA M MOXET I'Ipm,mm
MEHHO U1 TEXHOMOMMMECKIK on
HOH OBHEMHON LITAMIOBKH W u;
YANOB TPEHHA xmmﬂunucamqm
[puMeHeH e HOROH TeXHONOm
MeH TOUeHHA 408 nmuumﬂu ;
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TOPMO3HLIX LLTAHTOB TO3BOAAET YBEIHUHTE HX
NPOYHOCTL W THEPAOCTE, IHAUHTEABHO CHHINTE
HOpMBI pacxoaa metanna (or 73...94 a0 26...34 1),
NOBHCHTE KOMDDHLMEHT HCHOALIOBAHNA MaTE-
puana or 0,3 no 0,85, cHuauTs cebecTOMMOCTS
HATOTORACHMA M UEHY Waneamii.

CTeHaOBbIE HCTEITAHIS TOPMOIHEIX TL1aH-
OB, CODpPaNHLEX © HAKOHMETHHKAMM, HITOTOB-
Achrbivn setoaom XOLL, Ha ocenvio Harpyaky
PAIPYTIIEHHSA H HR TEPMETHYHOCTE TPH LIHKIH-
HECKOM H3IMEHEHNH JABACHUA TOPMOIHON XM -

KOCTH TIOK23R114 BHCOKYIO HANEAHOCTE H pabo-
TOCMOCOOHOCTE TOPMOIHLIX WAAHIOE,

Becnolt 2009 r. 8 0AQ «AstoBA 3 VCNewno
HPOULIH HCNWTAHKAE W onbTHas chopka Top-
MOIHLIX ULTAMIOB HA BECh MOTETBHLIH pan ap-
tosobineit BA3, B nactonuee BpeMA OpTaHn-
JOBAHA NMPOMBILLAEHHAY NOCTARKS HAKOHETHM-
KOB ZBYM COMEIM KPYNHLIM NPOM3BOINTERAM
PEIMHOBHIN PYKABOB W NOCTABIIHKAM TOPMOI-
B LLTAHIOR — OAD « BanakosopesH HOTEXHN-
ke (r. Basakono) u 3A0 «Bonxckpeannorex-
HHKas (r. Bomxexmi).

YK 621.979.134.004

P K. NYKC, kang. hua.-mar. Hayw; 10, A. THTOB, xkawp. Texw. ayw; C. M. EOHOAPL
W

(YNbLAHOBCKWA

TAXHHYBCHWHA
E-mail: r.luks@ulstu.ru '

MpeoGpasoearens aHeprum KPUBOLUMNHOIO Npecca

For increse of mﬂmﬂcwmhm citilng apera-
m&m&tﬁtﬂ'n#mmwﬂ%ﬂud&f

Kanoucoste caDBi: KPHBOLIHTINLA MPecs; NPeofpomITets JHEPIWE, PAUTETITEILHEE alie-
mnw.mwwm  KORCBaRNT,

Wmmwmwmmﬂmmﬁm»

energy; vibration energy

TIpH BEIIOMHCHHH ONEPAUMN BHPYOKM Ha
YHHBEPCATRHIIX W ODPEIHEIX Npeccax HaGmona-
c1en amnenue ckona. flpu cxone IHepTHA Y-
PYTOMN nedopMallnm, mxmmmmnn na m
HOt CTATHH TEXHOAOTHYECKOR OMepattin (eM.
CILIOWIHYIO JIKHHIO Ha pie. 1), oeie ¢ -
HAHHS NEPEXOAHT B IHEPIHIO COBCTBEHMHBIX KO-

AeGasmit Kak CTAHHHBI, TaK H m pecc

[ONBEPTHYTHX HATPYIKE.
B npouecce arix koneBanuit seram
B MECTAX X COeAMHEHMHA Hen
HUTEBHYIO HAIPYIKY, 4TO Mp!
WEHHOMY M3HOCY W e

npecea [1, 2] Bnmmpmm

COCIHHEHHA NMOABMKMEIX 4acTeil, TAK KAK B
mm&ﬁlﬂﬂﬂmm

Nyke, P. K. lNpeo6paszoBaTenb aHepruun kpusowmnnHoro npecca / P. K. Jlykc, 0. A. Tutos, C. M.
BoHaapb // Ky3HeyHo-luTaMnoBoYHOe NponsBoacTBo. O6paboTka MaTepuanoB AaBSIEHUEM. -
2010.-N2 3.-C. 13-15. - bubnwnorp.: 2 Ha3B.

[na noBbILeHNs HAAEXXHOCTU N A0STTOBEYHOCTH NMpeccos, I'Ipe}lHa3Hal-IeHHbIX N4 BbINOJIHEHUA Pa3aesINTENIbHbIX onepau,vwl
LUTaMNOBKW, NMpenJiara€TcAa UcroJib3oBaTb AOMNOJIHUTESIbHOE yCTp0VICTBO KOTOpPO€E UCKJTFOHaEeT BO36y)KD,eHMe Kone6aHui.

MecTo HaxoXXAeHuS:
4y/3m

BepnerT, 0. H. Ycnosusa npotekaHns npouecca BbITAXKW, COBMeLLEeHHON C HEMOJTHOM
oT6opToBkoi / t0. H. bepnerT, B. U. ®unumoHos, 0. A. Tutos // KyaHeYHO-LUTaMMNoBOYOE
npounssBoacTBo. 06paboTka MaTepuanos gasneHmnem. - 2000. - N2 2. - C. 20-23.

MecTo Haxo>XaeHusA:
Xp/3

BaBunuH, C. B. Anroputm pacyeTta KOHCTAHT B 3aBUCUMOCTMU OT reOMETPUYECKNXMapaMeTpoB
KONeHYaTbIX BasioB npeccoBoro ob6opyaosaHus. / C.B. BaBunuH ;pyk: Tutos 0. A.\//Monogexs
MoBonXbs - Hayke 6yayuwero : (SMHTK-2004) : Tp. BTopol Bcepoc: 3a04. MONOAEX. Hayu.-TEXH:
KOH®. (10KT.-31 Aek.). - YnbsiHoBCK : YA TY, 2004. - C. 39-42.

Wwuop: MecTo HaxoXXaeHwuA:
X/0 a-1,6/0-1;u/3m-1;
M 75

OmuTtpumes, E. H. [lporpamma no onpegeneHuto AonycKaemMblX yCUInin Ha nonsyHe B'O4HOCTO-
eyHblx npeccax / E. H. AMmuTtpues ; pyk. Tutoes O A. // Monogexbs [10BOKbS - Hayke 6yayLulero :
(BMHTK-2004) : Tp. BTOpOM BCcepoc. 3a0u. MonioAex. Hayy.-TexH: KOH®: (T1okT:-31 gek.). -
YnbsiHoBCK : YAI'TY, 2004. - C. 42-44.

Wnop: MecTo HaxoXAaeHus:
X/0 a-1;6/0-1;4/3m-1;
M 75
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Mwmmnuﬂ:mm
ummm
Y- 2= 0= 2o |- 3| - meveaniodh snemenr na Goxsumed nome,
1= 1= 1= 1= 1= 1| - nponoxsushl pudt s Gonmmed noawe,
fl=1=2=42= 3= 2= 1= [= = MEMENT anofiioR o w gomoil wacnr,

il- 1= 3= 1= 0 2 nponomssed pubr 8 oo vacrw,
4- 2- 2. 1= 2 '

= oifoproma wa wanofl nomec.,

K H M, Maprosues B A Omm: .

1 Koarmion HM, i BH, Dumwmonon C B , Kynpuw 1B
KRacCHIRALMA INCHEHTON WECTROCTI THYTIX NPOdIneh n ocobenmoeTi dopuocbpaion > e
;;mm-ﬂl.-m.-nzl-;:. s :

CNOCOE KOMITEHCALUHH HIBLITOYHOI'O JABIEHHA

B JIEKTPOBOJOHATPEBATENAX BLITOBOI'0 HAZHA
Tumos A F0,, pywosodumens Tumon JO.A, BN
YabuionC i rocy IPCTREINR TEXUNIECKIR YHHBCPCHTET

mmh?hmmhm
wThemnnex OCTANL L &
OTTRHHA e HMCIOT DpREIMIRATA OO

TpONEIYPA, DPOBOJMMAN B MPOUECCE IKCTAYVETMIGH Gaxa (nepeycTamomxa w pesowr)
tr—mwnilmwmmmmq
HOCPEICTHOM PAIMATE

Hamawewne  npeaoxpasoiremvuoro xmanaws 4 ofycaomneno  meobxommdocTuio
cOpacumaon iofuTomort’ ussemen mpi Warpese poam B Gaxe (max 80°C) [
WHCTPYMIGHH N0 ¥ TRMOBKE B XCnayatam dupun «ARISTON» oraeseno: «Kamm pogu
) (PENOAPAMMTEARHOIO KAAMAMA - NEICNME WOPMANLKOS NO BpEME HATPCHRS W

Tutos, A. 0. Cnoco6 KoMMNeHcaLunm n3bbITOYHOIO AaB/IEHUS B 3/1IeKTpoHarpeBaTensx 6bITOBOro
HasHa4deHus / A. 10. TutoB ; pyk. Tutos 0. A. // Monogexb MNoBOMKbSA - HayKe 6yayLLero :
(BMHTK-2003) : Tp. 3a04. MOSIOAEX. Hay4.-TexXH. KoH®. (31 mapTa-15 ntoHs). - YIbAHOBCK :
ynl'Ty, 2003. - C. 90-92.

Wnep: MecTo HaxoXxaeHus:
X/0 6/0-1;4/3m-1;
M 75

O HeKOTOpbIX HanpaB/IeHUSIX CHUXKEHUSA pacxoja MeTasiia B NpeccoBOM NMPOU3BOACTBE

/ 10. H. bepnert, A. L. Mypacos, |0. A. TuTos, A. B. [aHeHKOB // HaykoeMKue TexHOo10rmu
TOBApOB HAPOAHOro NOTPe6EeHUS : Te3. AOKI. Hayy.-NpaKT. KOH®., 18-21 dpeBp. .<YNbAHOBCK
Ynl'TY, 1997. - C. 36-37.

Wwudp: MecTo HaxoXXaeHus:
X/0 a-1,6/0-1;xp-1-2;
H34

KokopuH, B. H. K MeToanke onpegeneHus npeaesnibHO A0NYCTUMOro AepOopMUpOBaHUS B
npoueccax 06paboTkn MmeTannos gasnednem / B.H. KokopuH, B. E. MapyeHko, I0-A. Tutos

// HaykoeMKune TexHOoNormm ToBapoB HapOAHOro NOTPebNeHUs : T€3. fOKN. Hayd.-NPaKT. KOH.,
18-21 deBp. . - YnbaHoBck : YAl'TY, 1997. --C. 35.

Wnop: MecTo HaxoXxaeHwuA:
X/0 a-1;6/0-1;xp-1-2;
H34

Bepner, 10. H. UHTeHCcHprKaumnsa nporeccaHenoaHoM OT60PTOBKM OCECUMMETPUYHbIX JeTanemn
c oTBepcTMeM B foHHoM Yyactu / 0. H. bepnet,A0. A_Tutos// HoBble MmeTOoAbl, - CpeacTBa U
TEXHOJIOTMN B HayKe, NPOMbILLIEHHOCTU N 9KOHOMUKE ;. Te3. A0KJ1. Hay4.-NpaKT. KOHP: C
MexayHap. ydyactuem (10-11 gek.). - YnsaHoBek.: YAITY; 1997, -4.2.- G/ 37.

Wwnop: MecTo HaxoXXAaeHus:
X/0 a-1;,6/0-1;xp-1-2;u4/3m-1;
H76



POPETHHCCEHE H IECNEPHMERTL LILE
[1.0yeioBa B 0BIacTH BIMAHHS Yu;-
148 TIOIBOMIIR MPEANPHEATE [OMAIT-
A OMEpaiHi EPYITOrG Hapy®iom
TH PEATHIOARHB HA YPOBHE CTaHAAD-

w oumerEn COM (Monsnceor 0B
mewn B, Patos LK., Catinon
PICCEYHD stheXTHINOCTE, TIPOBOIHITE
oA windana auerote COMX ma
peTel HR ONEPRIMSX KPYTIOmD -
muchosamms mepucheprel kpyra, Ma-
l'ymenosa EIL gacaioigpecn onepa-
urporanid. Dauako, 5TH HE CBRIaH-
16 IOABOAH BREHHTS HEMOCTHOR xap-
cckmx npumecei ma sduperTHENOCTE
nuchOBAIIA.
s yueToTsr COXK na mepoxo
TEil M ONEPANHAX KDV Hapy-
nutposarms, mrockoro urdosans
BrX  0hpabaTHpaeMiX  MATCPHANOE,
Monyuennne Nanmbie  MOIBOLTIT
X OBEPXAOCTER (Hanpumep, na-
o oTEnoucHis npoduos Ra) myres
eneli wueroma COXK (pasMcpa Sac-
YECKHX MpHMECCH, cOTCpRAMEC B
mux 4 #w O - NOCpecTEOM EOPpCE-
MOB pesanig (3epHBcTocTH mutho-
HMYCcKa L nopagzs 5), B pesynbTate
CHHBl KOPPE/HLHOHHLIE 3ABHCHMOCTH
WHOIHDORATE  TpehycMos  KaMecTin
MoBHsx darpaaicins COMX sexanu-
A TexnpiorHdeckus ouTyaunsx. Ha
oTarkl  Hopmi  guerorsr COX »
"TIPOMBILIUTEHHAA YMCTOTA.
AKIIAIOLIME. TPEBOBAHMA K
AX KPYTIIOND HAPYAHOIO H
PHOPEPHEH KPYTA."
ICCACTIOBAHMA 110 BNHAHHK SHCTOTE
MOBEPEHOCTEN SMIVTOROK HA ONEpd-
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HHAX EPYINOTD BHYTRCHHCTO DUTHRORAHHA © Tieiibe HOCIEnYmd pas-
paficTkm COOTRETCTEYOLUENY CTanigpTa.

NPOBNEMBEI KAYECTBA MAGCTOBEIX OCECHMME TRUYHBIX
OETANEW, MArOTABNMBAEMBLIX BbiTAKKOW-OTEOPTOBKON
K3.H. Bepnet, AL Mypacoa, K0.A Turoa

KauecBo AeTAICH, N0IYHECMEX JHCTOBOM LITAMIORKOR, XapaKtepi-
YT TOYHUCTLR, TPOYHOCTRR, MECTROCTLID H EAVCC TROM NOBCPXHOCTH,
Mpu  paspaloTEe HOBWMX M COBEPUICHCTBOBAAMH MEHCTRY KT
TEXHOM AR ncofoE IHANCHUE MMCIOT HMEHT ERHTSRHH TOMHOCTH W
EA4ECTHY TOBCPAHOCTH, T.E, GPOYHOCTE H EHOCIKOCTD  OIMPEicummrig,
rnapHoM 0OpaIoM, KOHCTPYELNEH ¥ MATEPHAIOM NeTany,

Opnum M3 DEPCOCKETHEHBX OPOLECCOB, MOIBOIONMX YMEHBUIHTE
HMHCAD CDEXOA0D H AMN3THTEIBHO CHHIHTE PACXON MCOTAUIA, ABNEETCH
WTAMICBED, OCHOBAHHAE 02 COBMEIEHHH OnepatHil  BREITAREW o
OTOOPTORKA, TPHM HITOTOBNEHHM MOMEX heraieH Twia Ten spameuus c
OTBEPCTHEM B NORHOW 4acTH, [lethopMMpORANMI0 NOLHCPIAIT 1UIGCEYIO
BIOTOBKY ©  NPCABAPMIEILHO  MpoOHTEDM  OTBSDCTHEM,  PAIMEDE
KOTOPOID  MESHBIOE DAIMCPOE OIBCPCTHE B JHE TOTOROH 1w,
hopmoobpaioBanne ACTATH TPH STOM IPOMCXOAHT HE TONBKD @ CueT
TEMEHHS MCTAINA ¢ Nepre)epHEoR YacTH TN roski, HO 1 edopMalEH
maa, Petarotps PaKTopoM, ONPEECTARLIAM TOMHOCTE NOAYYackbX
AeTanci, IpH  STOM  ARIASTCS  HINCHGHRIGCTE H o pasHoMemiosTlh
niaciiYecky aedOpMATHA N0 TOMTHHEE B 10 NI0BEPXHOCTH TAOTOBEM.
JHAYHTETbHEE  [acTEsecEMe  AchOpMANTHH  uuy peHHENR  €acTH
JAOTOEEN H & AHHIOTPOIKE MOIYT IPHBGIHTE K HEPABEOMCQHIOCTH VIT-
Pyrmx ne:[:n‘npma[mﬁ W, KaK CO2lcTRHE, £ MOBONEAM B KopabDiasimmm 1ot
.
Hna oueHEr peopuaudoHHEK BOSMORNIOCTEH HPOLECCa HENOTHOHR
OTOODTOBKM M KAMCCTBA  NOOYMAEMIIX  ASTAlel NpoBSIEHL
SECISDHMERTH B JaboparopinslX W HPOHIBOUCTBENHRIX YCOIOBHAX 1R
crangx  DBkn, 08w w  O8nc. [Momywens.  YpaBHCHHA  PETpEccHH,
CBRZRIBAIO LS QCHOBHEBR L Pame TbE dOpMOHIMEHEHHS '+
FEOMETHIMECK MM MAPAMETPAMHA MCXONHOR 3ATOTOEEM M MHCTPYMCITA.
YeTanorneno, wTo npeleinuaE OTHOCHTENRHAH CTETIEHE HerthopMatiuy
JABHCHET, [ OUHOBHOM, OT TOdliHBEH MATEPHair, UPH  YBETHUCHHH
EoTopoit o1 0,6 ao 1,2 My npeacasag DedopMAiiE BUSPACTAST oT 0,52
o 0,63, Ommago  OCYWECTENEHHE PEATLHBIA  TEXHOMOTHUCCKHMX
NPOLECCOB BOTMOXHO TIPH cTenchss AethopMalHA HC UpeBbILIAHIITIE

o

Bepner, 10. H. [Tpo6nemMbl KayecTBa JIMCTOBbIX OCECUMMETPUYHbIX AieTanen, n3rotaBInBaeMblx
BbITSXXKKON-0T6OpTOBKOM / 10. H. Bepnert, A. LLU. Mypacos, 0. A. TutoB // Npo6nembl
cepTudumKaunm 1 ynpaBneHne Ka4eCTBOM : Te3. A0KJ. Bcepoc. KOH®., 9-11 UIOHSA. - YNbAHOBCK,
1998.-4. 2. - C. 39-40.

Wwndop: MecTo HaxoXAaeHuns:
Y9(2) a-1,6/0-1,4/3m-1;
n78

Tutos, 10. A. lNepcnekTUBbI OTKPbITOro 06pasoBaHuA B TexHM4yeckom By3e / 0. A. Tnutos

// TporpeccuBHbIe TEXHOMOMMN N 06opyaoBaHUe Npu 06paboTke MaTepuanoB AaBIEHNEM :
Hayud. Tp. Bcepoc. CoBellaHnsa 06paboTymMKoOB gaBneHmem "GopmMmnpoBaHne MexaHM3mMoB
COBMECTHOM AeATenbHOCTU Kadeap By30B Poccum no NoAroToBKe cneumanncToB, pa3BuTue
Hay4YHO-MeTOANYECKON N n3gaTenbCKon paboTbl B 061acTu niactuyeckoro GopmMoobpasoBaHus
AeTtaneun n3 noIMKpUCTaInyeckmux u aMopdHbix Matepmnanos”, 14-16 mag.~ YnbsaHoBck: Yl TY,
2007.-C. 86-87.

Wwnop: MecTo HaxoXXaeHwuA:
K62 a-3;,6/0-1;4/3m-1;
n7e

Bepnert, 10. H. MogennpoBaHue npoLecca npeaenbHoro A4e@opmMmnpoBaHus Npu BbITAXKe-
OTH60OPTOBKE OCECUMMETPUYHbIX fleTanen ¢ oTBepcTmeM B noHHon YacTn /H40. H.-Bepner, (0. A.
TuToB // Pecypcocbeperatowime TeEXHONOMMU-IMCTOBON N.0OBEMHON LLITAaMNOBKM : TE€3. AOKI.
Bcepoc. Hayu.-TexH. KOH®. - YnbaHoBcK YAl MY, 1997.~ C.\12-13.

Wwnop: MecTo HaxoXxaeHus:
K62 a-1;6/o0-1;
P43

Bepner, 0. H. Pa3zpaboTka HOBbIX TEXHONOIMN U3rOTOBAEHUS leTanen Tuna Ten BpaweHns. c
oTBepcTueM B gHe / |0. H. bepner, 10. A.- Tutos// PecypcocbeperatoLime TeEXHOAOrMn ANCTOBOW U
06 bEMHOWN LUTAaMMOBKM : Te€3. A0K/. Bcepoc. Hayu.-TexH. KoHD. - ¥nbsaHoBcK : YNITY,1997. -C.\13-14.

Wwndp: MecTo HaxoXXaeHus:
K62 a-1,6/o-1;
P43
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0 yipactes  mefiky BATKE, B Y324 PRINIPOTE Bbte
08, YUOPM KOTOPAX CONPUNICUIOTCN ¢ okl no-
RPALLIEHMA BATKA.

Tpega MpoRAZET TopuosoR $pesol MmAMETpOM.
TaniM MISCTHIAMGN 13 cntana T1SKS o mma npo-
2B IHKYR (08CPRIOCTL TPeda, dpesepiyo roaos-
A yroa u srol gpesoll ofpaGanasan dack. Jrmew
y%0 B ofpalaTaant tepexomindl paTye ¢ none-

mrpnhmmmmmuﬂ'.q’,*

RO Kaiefpa, meyTpemn NOBEPXHOCTY KOTOROFD
anmmm.m:

H

1 10 cTaH 9XO, uantasogEol nposonokolt m cre.

CHof DBEPXHOCTH Tpoda

efl. PATEVCOB CRPYIICHMN W GRCOK HE TOKADEOM
| [0 IPHBEACEIOA MRIDE CXeMe, i
PRCTIONOKCINR [OBEPXHOCTER, |
ocofiteine ¢ HenosIontumes cranmapmiol Gpe-
! OTHOCHTEIRHO PERYINEIO HECTTYMENTS, MACTPOR-
cOYCMBIR PEIME, HEOTXODUMYI0 CKOPOCTH PEIAHAR
cTell Tpeda.
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Yeaohnew cOBMECTHOMD MPOTEKAHME TPONOCOON MITERKH arfogTomar
WMNMIIMW-‘:—IQ’D.%‘TEF
mwmhll!ljmmmm“
m-uﬁqmﬂ.mmmm :

«D, 1-{Doy___2:8Q = 41§ .
"' [ ['"D.*n-su-a.m.m.)] :.]l M
rae Dy = ARMETD MYAHCOHA, MM;
Dy - asaseTp e, v
Q - yemwe mpickmma, kH;
Sy ~ TOATMHE METAIAR, MM;
O = MPE/Ied TERYUeCTH MuTepians saroromk, Mils;
1 = KOOHUIDIEHT TRENME MCRTY HHCTPYMEITOM X rvrronxoll,

L P —
il-u.S-; YToueuMe R ympowsense weranis,

X=0,/C¢ 'i':—:'.-'mw <y50.

MoxHO BAITRCIINTS , YOPEMAR 10 O%ArY ACPOPMALINK, Toran omyws:

,1--_“1__.‘:{2:1"1]

A T N Gy @
Ypanuenie | (0IBOARET DOCTPONTS TPAHITNAX KPMBLIX TPOUSCCS NTERICE

orbopronss dy =f(Dg) opn pazmma tpotiecca (D, Sy, & 2p.). Ha puc.]

TEpAMETRAX
wmmmn*{#ml-uul.q-HIMEmm
on xR G e
o = BhrTames, oua 11 -

K (dy 025D, [3]).
Ao rPAHIH KPHELY TIOKATLIBAET, TO YWETHYCHHE YOI mprcasnis ot 0 o 15
ﬁ nmﬂ{ﬂm}:mlhﬁmrm ﬁﬁ.:m&.lumn i
e
yoemnms kospdrment L or 0,6 a0 0,7, '
Ormocumeabio HerTyGORAE OCCCHMMOTDSMILIE ACTRAN © OTREPCTHEM B SOMNORA wacTn

08, 110 INTOTORICHHE OTHOCHTETMMO rayGomo: teranell Tpefyer sxmovenn » nponece ae-
$opMuposaInY duaniEsoil 1ACTH JArOTORKL. ' =

Commeemioe mpoTexatse BRTHEKH i OTOOPTORKN CUTIETEN NENOIMORHIIM, TAK KAX B
npatecce SOpMEGHPAICRAINE IIMEHTIOTEN (PAMETRM, OT KOTOPKIX JABHCITT TPCMMyMmE-

TuTos, 10. A. K Bonpocy onpeaenenus anameTpa oTBeEPCTURA,MPOOBMBAEMOro B NIOCKOM
3aroToBKe nepej BbITAXKON-OTOOPTOBKOW AeTanen Tuna ten BpauieHus / 10. A. Tutos, A. 10.
TutoB // CoBpeMeHHble NPO6/IEMbI MAaLLMHOCTPOEHUS U TpaHCMopTa ;. MaTepuanbl Becepoc.
HayJ.-TexH. KOH®. (8-10 okT.). - YnbsiHoBCK : YNI'TY, 2003. - C. 58-61. - bubnuorp.: 2 HasB.

Wndop: MecTo HaxoXXaeHuns:
K4/8 6/0-1;4/3m-1;
C56

TutoB, 0. A. BnusaHne napaMeTpoB npoLuecca BbITSXXKU-OTOOPTOBKN Ha PacrnosioXXeHne
FPaHUYHbIX KpUBbIX. HEKOTOpble 3aKOHOMEPHOCTU NPUrPaHNYHbIX 06/1aCTel HeyCTaHOBUBLLErOCS
npouecca / 10. A. Tutos, A. 10. TutoB // CoBpeMeHHble Npo6eMbl MaLLMHOCTPOEHUS U TPaHCRopTa :
MaTepuanbl Bcepoc. Hayy.-TexH. KoHd. (8-10 okT.). - YnbsiHoBCK : YNI'TY, 2003. - C:63-65: -
Bubnwuorp.: 3 Ha3B.

Wwnop: MecTo Haxo>XXaeHuns:

K4/8 6/0-1;4/3m-1;
C56

TuTos, 10. A. BbiTsXKKa-0T6OpTOBKa AeTanen Tuna "CenapaTtop” ¢ TeXHONOrMYECKMMU OTBEPCTUAMM
B AHe / |0. A. TuToB, A. 0. TutoB // CoBpeMeHHbIe Npo6eMbl MalUMHOCTPOEHNS U TpaHCNOoPTaA :
MaTepwuanbl Bcepoc. Hayy.-TexH. KoHd. (8-10-0KT.). -~ YnbaHoBck: YnI'TY, 2003. - C. 65-66. -

Bubnuorp.: 2 Ha3B..

Wwnodp: MecTo HaxoXXAeHus:
K4/8 6/0 - 1; u/3m - 1;
C56
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ASHTEM, BRINKHABTSA N0 AA0EHE0 N[ METCIH'S
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JCNPOHABOOALIME W TEDDHECHWE NpoUSssH B J8R
»; PAMDOAYATHaHOND [TRSHWpOBOHMHONG) YPOBEHA, PB-
BN YPOEHA.
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NNGCEOITH G4, PROMYE Napaosna Gorgass creqos.
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Annomannn: [Ipencrapnerne KOHUEITIHA PazBHTHA
npodecCHOHATEHOr® TeXHATecKoro oGPAI0BAHHA B BYIE B COBPEMEHHBIX
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THE E-LEARNING ELEMENTS IN THE STUDY
OF TECHNICAL SCIENCES

Kokorin Valery Nikolaevich'!,
Titov Yury Alekseevich'*

Abstract: Presentation of the concept of development of vocational
education in high scheol in modem conditions, based on the use of e-
leaming.

Keywords: elements. equipment, training, simulators, equipment,
efficiency. quality, production.

OGyueHHe NPOEKTHPOBAHHIO MPOMBINUICHHBIX TEXHOTOTHH — OgHA M3
BAAKHEIINHX cdep AeATENBHOCTH BBICHICH INKOJKI, 3BEHO, CBABIBAIOIIEE
HAayqHOE HCCIE0BAHHE H NPAKTHYECKYI0 peamH3almio. COBpeMEHHOMY
NPOH3BOICTBY HE BRIAHTE B YCIOBHAX KOHKYPEHIHH H PHIHOYHEIX OTHOIIEHMH
Ge3  BBICOKOKBATH(HIHPOBAHHEIX CHEHHATHCTOB, BIAZCIOMHX HABBIKAMH
HCTIOMB3OBAHHA CHCTEM ABTOMATH3HPOBAHHOTO HPOCKTHPOBAHHA, OYAb TO
HHAECHEP,  KOHCTPYKTOP.  TEXHOTOr.  [IpoeKTHpOBAHHE  COOTBEICTBYET
HHOPMAUHOHHOMY TPOLECCY, B KOTOPOM OCYIIECTBASETCA NpeoGpa3oBaHHe
BXOZHOH HHOPMAIIHH © MNpPOEKTHPYEMOM OGBEKTE, COCTOAHHH 3HAHHI
B paccMaTpHBaecMOi  O0IAacTH. NpENBIIYINEM HIH AHAIOTHIHOM  OTIBITE
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Tutos, IOpuint bea KoMMeHTapueB . COOPHUK CTUXOB U
FOpuit Turos TekcToB neceH / 0. A. Tutos. - YnbsaHoBCK : TOO "CTep)XeHb',
1995. - 64 c.
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NOLEN, KOTOPbIM pusnyeckme hopmyrbl U IMPUYECKME CTPOKN OANHAKOBO 6JIN3KN U MOHATHLI.
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Curnbl XPaHEeHWA, NPpUMEHsAeMbIE B 3JIEKTPOHHbLIX KaTanorax

6ménmnotekn, U MeCcToHaxoXxaeHme otTaesnioB 6ubnnorTekn
.

a - aboHeMeHT Hay4yHou nuTepatypsbl (yn. CeBepHbIi BeHel, 32,
BubnmnoteuHbli kopnyc, I 3Tax).

6/0 - HayuHo-6rbnmnorpadpunyecknin otaen (yn. CeesepHolii BeHew, 32,
BubnmnoTteuHsblii kopnyc, K. Ne 14).

u/3 - 06K YnTanbHbIV 3an (yn. CeBepHbI BeHel, 32,

BrubnnoTeuHbln KOpNyc, 2-i 3Tax).

X/n - oTaen xyaoxecrseHHow nutepatypsbl (yn. CeBepHbIi BeHel, 32,
BubnmnoTteuHblii kopnyc, K Ne 9).

U/3M - YUMTaNbHbLIN 3a1 MAWMHOCTPOUTENLHOro ¢pakynbTeTa (Y. DHrenbca, 3,
K. Ne 214).
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