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Puc. 5. YcpeaHeHHble TUCTOrpaMMbl

Ha puc. 5 nokazan rpaduk rucTorpaMMbl OPaHKEBOTO 1IBETA JIJIsl TKAHU C TATOJIOTH-
e, n300pakeHHON Ha puc. 4, a, U TpadUK CHMHETO IBETa I 3I0POBOM TKaHH, M300pa-
JKEHHOU Ha puc. 4, 0.

Pa3zpaboranHoe mporpaMMHOe oOecrieueHre MO3BOJIWIO YIYUYIIUTh PEe3yJIbTaThl TO-
MUYECKON JUArHOCTUKH 3a00JI€BaHHI MapaluTOBUIHBIX KeJle3 ¢ UCMOIb30BaHUEM METOIa
KOH(OKaIbHOMN J1a3epHON MUKPOCKOIIMU M METOJIOB MAIIMHHOTO oOydeHus ¢ 69 mo 86 %
M0 CPABHEHUIO C TPAJAUIIMOHHBIMU JTA00PATOPHBIMH HUCCIICIOBAHUSIMHU.

Bo Bpemsi paboThl HaJ MpPOEKTaMHU HEOOXOJMMO OTMETUTh AKTHBHOE Yy4acTHE 3aBe-
nytomiero kadenpoit «Mupopmannonnsie Texnonorum» I'TTY um. I1. O. Cyxoro K. C. Ky-
pouKy, 3aBenytouiero Herpoxupyprudeckum otaenenrnem Ne 1 'OKbB E. JI. Ilutko, 3aBe-
aytomiero otaeneHueM tpascruiantonoruu I'Y «PHIIL PMul2UY» A. B. Bennuko.

JIureparypa
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A. P. Carropos, A. K. Kobunos // Hesponorust. —2013. — Ne 3. — C. 44-49.

COBPEMEHHbBIE METOAbI MTPUMEHEHUA YUCINTEHHOIO
MOAENNPOBAHUA ANA PELWLEHUA TEXHOJIOTMYECKUX
NMPOBJIEM FOPAYEW MPOKATKU B YCIIOBUSAX
OAO «BM3 - YNPABJAOLWAA KOMNAHUA XONAUHTA «BMK»

H. B. AcraneHko

Yupeowcoenue obpazosanusn «I omenvckutl 20cy0apcmeeHHblil MexHu4ecKutl
yuusepcumem umenu I1. O. Cyxoco», Pecnyonuxa benapyco

Ilpedcmasnenvl pe3yrbmamsl UCCIe008aHUS GIUSHUS OIUMETbHOCTU BPEMEHHBIX GbLOEPICEK
NPpU YUKIULECKOM (MASMHUKOBOM) cghepoudusupyiowem omoscuce OYHMo8020 NPOKAMA U3 NOO-
wunnuxosoti cmanu LLX15 na cmenenv noanomel mpancopmayuy NIACMUHYAMO20 Nepauma
6 3eprucmolil. Mccredosanus nposoouiucsy Ha Kamawke ouamempom 6,5 mm, npokamanuou no
VCOBEPULEHCNBOBAHHOMY PENCUMY, NO36OIAIOUWEMY HOLYUUMb UCXOOHVIO METKOOUCNEPCHYIO nep-
JUMHYIO CIMPYKMYpY ¢ Medcnaacmunyamoim paccmosinuem 0,126—0,235 mxm u pazmepom niacmum
yemenmuma He oonee 0,8 mrm.

KnwueBble cj10Ba: TOANIMITHUKOBASL CTallb, CHEPOUIUIUPYIONINA OTKHT, UCXOAHAS CTPYK-
Typa, MJIACTUHYATHIN MEePIUT, MaSTHUKOBBIN (IIUKINYECKHIA) OTXKHT, BpEeMs IIUKIMYECKUX U30Tep-
MUYECKHX BBIIEPKEK, 00€3yTIePOKEHHBIN CIIOH, IIEMEHTUTHBIE TUIACTHHBI B TJIOOYIIH.
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Beenenue

Krnaccuueckas Teopusi 00pabOTKM METaJIOB JIaBJICHUEM KakK pasfell MPUKIAJTHOW Me-
XaHUKHU JePOPMUPYEMOTO TBEPAOTO TeJa, ONMPEACISIIONINA HHKEHEPHBIE METO/IBI PEIICHHS
YIPOIIEHHBIX 3aad MEXaHWKH Je(POPMUPYEMOTO TBEPIOTO TeNa, CIOXKHIACH KaK HayKa
npuMepHo B 20-x IT. mpouwioro Beka. Mayias el Ha cMeHy Hayka, HazbiBaemasi «Teopus
KOMITBIOTEPHOTO MojerpoBanus mnporeccoB OM/I», B HacTosIee BpeMsi UHTEHCUBHO pa3-
BUBaeTcs. BapualnoHHbIe MPUHIIUITBI MEXaHUKW U3BECTHBI IaBHO, HO Pa3BUTHE YHCICHHOTO
METO/1a peLIeHUs 3a7a4 MEXaHUKU — METOJ1a KOHeUHbIX AneMeHToB (MKD), nucnonb3yromiero
9TU NPUHLUIBI, HAYAJIOCh IPUMEPHO € cepeanHbl 50-X IT. MPOILIOro BeKa.

B mpomecce mpokaTKy 3arotoBka (pOpMHUpYETCs TIOCPEICTBOM HECKOJIBKUX MPOXO/0B
4yepe3 BaJIKU ¢ pa3udHou GopMoit kamuOpoB. s noBbimeHus 3¢(HEKTUBHOCTH TTPOU3BO/I-
CTBa W KauecTBa MPOAYKIUH MIPU MOJCTUPOBAHUH MPOIIecca JOHKHO OBITh ONTUMHU3HUPOBA-
HO KOJIMYECTBO MPOXOJOB M KalHOpPOBKa BaIKOB. UHMCICHHBIN aHaMM3 Mpolecca MpOKaTKU
MO3BOJISIET YMEHBILIUTh YUCIIO MPOO M OMIMOOK HA CTAJAWU MPOCKTUPOBAHUS U YUECTh BIIUS-
HHE NapaMEeTpPOB Mpoliecca, TAaKUX Kak HampspKeHUE, MHTEHCUBHOCTh JedopMalvy U pac-
npeesieHre TeMIIepaTypbl, Ha 3ar0TOBKY, HHPOPMAIIUIO O KOTOPHIX TPYJIHO MOIYYUTh IKC-
MEPUMEHTAIBHO.

B HacTosiiee Bpemsi CyIIECTBYIOT pa3iUYHbIE KOMMEPYECKHE KOHEYHO-DIIEMEHTHBIC
CHCTEMbI aBTOMaTH3UPOBAHHOTO MPOEKTUPOBaHus, Takue kak Simufact Forming, DEFORM,
QFORM, MARC, LS-DYNA, ABAQUS, B KOTOpBIX UMEETCSI BO3MO>KHOCTb MOJIEJINPOBA-
HUSl pa3IMYHbIX [IPOLECCOB 00paboTKu MeTaioB gaBieHuem (OMJ).

Bce coBpemeHHBIE cHCTEMbl MOJETUPOBAHUS B 3HAUMTEIBHOM CTENeHH Oa3upyroTcs
Ha YMCJICHHBIX METO/axX aHaiu3a, Haumbosnee A(PQPEeKTUBHBIM M3 KOTOpHIX sBsiercss MKD.
HccnenoBanue TexHomorudeckux mporeccoB OMJ] mpoBomuTcs Ha KOHEYHO-3IIEMEHTHBIX
MOJIEIIAX, ONMHUCHIBAIOIINX JBIKEHUE CIUIOIIHOM cpe/ibl Ha ocHOBe noaxoaa Jlarpamxka. Oobem
neGopMUpyeMOil 3arOTOBKH Pa30MBAeTCsl HAa DJIEMEHTApHBIE 00BEMBI, 0OPa3yIOIIUE CETKY
JIarpaHKeBbIX KOHEYHBIX 3JIEMEHTOB, Y3JIbl KOTOPOM NMPHHAAJIEKAT MaTepUaITy 3arOTOBKH.

OpaHako MOJEIMPOBaHKUE TAKOTO Mpolecca, Kak MpokaTka TpedyeT 4acoB MalIMHHOTO
BpemeHH. [Ipu pa3paboTke ONTUMANbHBIX PEKUMOB AePopMaIM U KOHCTPYHUPOBAHUU
000pyOBaHUs BpeMs pacueTa SBISETCS OAHMM W3 BaXXHBIX (akTopoB. B cBsizu ¢ 3TUM
MHOTHE UCCIIEIOBATEIN 3aHATHI IOUCKOM «OBICTPOrO» alrOpUTMa, KOTOPHIA HE MPUBEICT
K CyIIECTBEHHOMY CHI)KEHHUIO aJIEKBATHOCTHU IOJIyYEHHBIX PACUETOB.

HccnenoBaHuio TEXHOIOTMUECKUX MApaMeTPOB M M3HOCA BAJIKOB MPU ropsidyei mpo-
KaTKe pPa3JIMYHBIX COPTOBBIX Mpoduiaeil MOCBSAIIEHb PabOThl MHOTHUX OTEYECTBEHHBIX
U 3apyOexHbIX yueHbIX. KpoMe TOro, 3aTpyJHEHO YCTaHOBIEHUE 3aKOHOMEPHOCTEH pac-
npeleieHnsT U3HOCa U CBA3AHHBIX C HUM (DPAKTOPOB MO KOHTAKTHOW MOBEPXHOCTH, IO-
CKOJIBKY pacyeT MOCIEAHUX B PAaHHUX pabOTax BBHIMOIHEH C OOJBIIUM KOJINYECTBOM
JonyIeHuid U ynporieHuid. CyIiecTByIOIUE MOJIEIH, IPUMEHSIEMbIE sl IPOTHO3UPOBA-
HUSI I3HOCA BAJIKOB, HEJIOCTATOYHO YUYHUTHIBAIOT OCOOCHHOCTH TIACTHYECKON AedopMarum,
a Tak)Ke cojiepKaT B CBOEH CTPYKType HEeollpeAeseHHbIE 110 BETUYMHE U CMBICITY SMIHPU-
yeckue K03 uiueHts [1].

W3nosxxeHHOe BBIIIE MO3BOJISIET CUNTATh aKTyaJIbHBIM MTPOBECHUE UCCIICOBAHHUM Me-
TOJIAMH YUCIIEHHOTO MOJICJIMPOBAHUS TPOLIECCOB ropsiueil COPTOBOM U TPyOHOI MPOKATKH
C LIEJIbI0 COBEPIIECHCTBOBAHMSI KAJIMOPOBKH BAJIKOB M PEXKHMMOB TOpsiueil POKAaTKU copTa
U TpyO Ha HenmpephIBHBIX cTaHaxX. HanOonpluii nHTEpec MpeacTaBiIsieT IPUMEHEHUE Yunc-
JICHHOT'O MOJIEJIMPOBAHUS IPU pa3pabOTKe WM COBEPIICHCTBOBAHNUN KaJTUOPOBKHU BaJIKOB.
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CoBepuieHCTBOBaHHE KAJTHOPOBKH BAJKOB ropsiueil coproBoii mpoxkartku. IIpo-
rece npokatku B 4depHoBoi rpymre kinered (UI'K) crana 320 mmeer psim OCOOCHHOCTEH.
Bce Bocemp kiereit UI'K MMeroT ropr30HTaNIbBHOE pacroioxkeHne BajakoB. O0xkartue ocyle-
CTBJISIETCS B ITapax KaJIMOpPOB «OBaJl — KPYI», C MOCIEAYIOLIEH KaHTOBKOM packara 1ocje oce-
HECUMMETPUYHOrO KainuOpa. [1st 3TOro 3a HEYETHBIMU KIIETSMM YCTAaHOBJICHBI KaHTYIOILUE
KOpPOOKU IS YIIPYTOIIaCTHYECKOT0 [TOBOPOTA MOJIOCKHI Ha yroi 90°.

KanuOpoBka BajkoB NepBOi KJIETH JOJKHA oOecredrBaTh HaAEXKHBIN 3aXxBaT HpU
BBICOKOW aedopMupyromeid criocOOHOCTH, OJHAKO INTATHBIM KaauOp HE YIOBIECTBOPSUI
9THM YCJIOBHSIM — 3aXBaT ObLI HEHAJEKHBIM U Ha MOBEPXHOCTh KAJIMOPOB 3JIEKTPOCBAPKOM
HAaHOCWJIHCH «IIUTIBDY, CYIIECTBEHHO CHIDKABIINE PECYpPC IKCILTyaTaluu Baika (puc. 1).

Puc. 1. Bankosrii 61ok ket Ne 1 crana 320
C HAaHECEHHOM CBapOYHOM ILAarpeHbIO

Kamubp Banka B kinetut Ne 1 umeet reomeTpuro nmpoduis TUna «3-paauyCHbIA OBa»
(puc. 2). Takue kanuOpbl HAILIM IIUPOKOE NPHUMEHEHHE Ha CpeliHe-, MEIKOCOPTHBIX
U TIPOBOJIOYHBIX CTaHaX.

JlocTonHCTBa KanmuoOpa:

— BBICOKAsl BBITSDKHAsI CITOCOOHOCTH (A 70 2,0), 9TO MO3BOJISIET MOAACPKUBATH BHICO-
KyI0 TEeMIIEpaTypy packara, yMEHbUIUTb YHCIIO MPOIYyCKOB U CHU3HUTDH PACXOJ SHEPTHH;

— KaJIMOpBI UMEIOT OTHOCUTEIHHO HEOOJIBIIYIO TITyOUHY PY4Ybsl.

Henocratku kanubpa:

— HEepaBHOMEPHOE pachpesenenre neopmanuu o mupuHe Kaaudpa, yTo IPUBOIUT
K YBEJIMYCHUIO HANPSDKEHUS B METaIe, OBICTPOMY M3HOCY BAJIKOB U YBEITMYEHHUIO pacxoa
SHEPTruu;

— TUI0Xast yCTOWYMBOCTh OBAIBHOM MOJIOCKHI B MOCJIEAYIOIIEM KPYTIoM Kamuope.

Taxxe He0OXOIUMO OTMETHUTH, UTO TIPH TITyOOKOM TEPMOITUKIMYECKOM M3HOCE KaJlno-
pa, cheM MeTaia MpH MepeTodke, Kotopas gocturaetr 20 MM 3a cheM, Ha BBITYCKaX CHIBHO
orpanuyeH. [ToaroMy Banku mocne 2-it win 3-il MepeTOYKH TPUXOIUTCS CITUCHIBATD.

OTU HENOCTaTKH 3HAYUTEIBHO OCIOXKHAIOT paboTy cTaHa, MOCKOJBKY YepHOBas
rpymnma kiereit No 1-8 umeeT yHUBEpCaIbHYIO KATHOPOBKY Ul BCErO POQHILHOTO U pas-
MEPHOTO COPTAMEHTa CTaHa.

Jlnist pemeHus yKa3aHHBIX MpoOiieM ObUT pa3paboTaH yCOBEPIICHCTBOBAHHBINA BapH-
aHT KanuOpa 1-it kmetu. BmecTto TpexpamuycHoro 6azoBoro kamubpa (puc. 2, a) Obuia
IpeJIoKEHa cXeMa C MPSAMBIMU BbIITyCKaMu (pucC. 2, 6).
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Puc. 2. T'eomerpust kannOpa Banka B ket Ne 1:
a — 0a30BBII BapHUaHT; O — YCOBEPILIEHCTBOBAHHBIN BapUaHT

Onenka 3(h(peKTUBHOCTH YCOBEPIIEHCTBOBAHHOM T€OMETPUH BHITIOJHEHA YHCICHHBIM
monenupoBaneM 1nmo MKD B mporpammuoM makere SimufactForming ¢ HanoxeHHEM
Ha 3aTOTOBKY CETKH KOHEYHBIX 3JIEMEHTOB C Pa3MepPOM SIUEHKU 2 MM.

Simufact Forming siBisieTcsi yHUBEpCAIbHOM MPOrpaMMOil KOMITBIOTEPHOTO MOJIEIIHU-
poBaHMs ISl pacuera MpoleccoB AeGOPMUPOBAHUS METAIUIOB. JTOMY CIIOCOOCTBYET ajie-
KBAaTHOCTh MOJIEJIEH TEXHOJIOTMUYECKOro MpOIlecca, a TAKKE TOYHOE OMUCAHUE PEOJIOrHYe-
CKOTO TOBEJICHUs MeTaia B ycaoBusax nedopmanuu. B Simufact Forming moctymasl Bce
UHCTPYMEHTHI JJ1s1 3((HEKTUBHOTO MOJICIMPOBAHUS U pacyeTa, He3aBUCHUMO OT TeMIIepaTy-
PpBI IpoIiecca, UCIOJIb3yeMOoro 000pyA0BaHUs WK 00pabaThIBAEMbIX MAaTEPUAJIOB.

O¢ddexkTuBHOCTH yCOBEpIIEHCTBOBaHHOTO KanmOpa Ne 1 omeHuBanach mo ciemnyro-
MM [apamMeTpam:

1) 3axBaThIBaroOIask CIOCOOHOCTD;

2) 3amoJiHeHHEe Kanuopa;

3) COBMECTUMOCTb MOJIYYEHHOW T€OMETPUN packaTa ¢ KaauOpom kietu Ne 2 (ycroii-
YUBOCTH TIOJIOCHI).

Ha nepBoMm srtame Oblia mocTpoeHa 0a30Bas YMCICHHAsh MOJEIb B COOTBETCTBHU
C ICUCTBYIOLINUM TEXHOJOTUYECKUM TporieccoM. McxoaHble JaHHbIe TapaMeTpOB TEXHOJIO-
THYECKOT0 TIpoliecca MpeCTaBieHbl B Tabmuie. Martepuan BajikoB B kietsax Ne 1 u 2 —
cranb 150XHM. HenpepsiBHONIMTAs 3aroTOBKa KBajpaTHOro ceueHust 140 x 140 mm.

HcxoaHble JaHHBbIE YHCIEHHOT0 IKCIIEPUMEHTA NMpolecca NPOKaTKH
B KJeTsax Ne 1, 2

TexHos0rH4YecKne NapaMeTpbl Kaerp Ne 1 Kuetp Ne 2

Huametp BankoB D, MM 560 560
Kararommii tuamerp BankoB Dy, MM 497 491
MeXBaTKOBBIN 330D S, MM 21 18
Bricora xanmubpa H, MM 98 111
upuHa nonocs! B kamubdpe B, MM 159 115
CKOpOCTh TIPOKATKH v, M/C 0,519 0,693
Yacrora BpaiiieHUs BAJIKOB #, 00/MUH 20,098 28,956
Temmeparypa moaocsl Ha BXoje B kKieTh Ne 1 T, °C 1130 -
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[To pe3ynbTaTaM YMCIEHHOTO SKCIIEPUMEHTA aHAJTM3UPOBAIUCH TEOMETPHSI ovara Jie-
dopmaryu, 3arnosHeHne Kaauopa U SHEPrOCUIIOBBIE TapaMeTpPhI poLecca.

Ounenka 3axBaTbiBalouleii cnoco6HocTH. 3axBar B 0azoBoM kanuOpe (puc. 3, a)
JIBYXTOYEUHBIH, IPOMCXOIUT IO Jyre AHA KaiauOpa pagumycoMm 175 MM mpu HecTaOMIBHOM
HIOJIOKEHUH TMOJOCHL. DTO yXy/IIIAeT YCIOBHs 3axBaTa. KOHTAKT MOJOCH Ha BXOJE B yCO-
BEPIICHCTBOBAHHOM KaJMOpe YEeTHIPEXTOUEUHBIH, MPOUCXOAUT 0 PaguycCy IHa Kaiuopa
1 OOKOBBIM BBIITyCKaM ¢ TpeOyeMbIM 3alieMiIeHneM nojockl (puc. 3, 6). [Ipu 3Tom reomer-
pus € IJIIOCKHMMHU BBIITYCKAMH UMCCT JIYUIICC YIaJICHUC OKAaJIMHBI.

Puc. 3. Ceuennie Ha BXoze B ouar jeopManny Kaauopa Baika kiaetd Ne 1:
a — 0a30BBII BapHaHT; O — YCOBEPILIEHCTBOBAHHBIN BapHaHT

OneHka 3anoaHeHust KaauOpa. OleHka 3anonHeHus 6a30Boro Kaaubpa Ha BBIXOJE U3
ovara neopmaruu (puc. 4, a) MOKa3bIBAET, YTO JJIMHA «XOJIOAHOTO) BBIITYCKa, HE HMEIOIIIe-
T0 KOHTAaKT C IOJIOCOM, 3HAUYUTENIbHA. JTO MPUBOIUT K BOSHUKHOBEHHIO OOJBIIMX TEPMO-
[UKJIMYECKUX HANpsDKEHWH, a 3HAUYUT M OBICTPOMY M3HOCY Ha BbIITyckax KanuOpa. Kpome
3TOro cBOOOIHOE TOJIOKEHHUE TIOJIOCH! B KaJHOpe B IMOMEPEYHOM HAMpaBICHUN H3-3a MOCe-
JyIOIIel KaHTOBKM MPUBOAMT K €€ CMEIICHUIO M HePaBHOMEPHOH BBIPaOOTKe KanmoOpa [2].
YcoBepIIeHCTBOBAaHHBIM KanuOp yKa3aHHbBIX HEJOCTATKOB HE MMEET, METAJIJT B MEKBAJIKOBBII
3a30p He BbIIEN (puc. 4, 0).

a) 0)

Puc. 4. Ceuenne Ha BbIX0z€ B ouar fedopManny Kaauopa Banka kinetd Ne 1:
a — 0a30BBIf BAPHAHT; O — YCOBEPIICHCTBOBAHHBIA BapUAHT
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OueHka COBMECTMMOCTH MOJIy4YEeHHOI reoOMeTPUH packaTa ¢ KaJudpom Kiaeru Ne 2.
[Ipu oueHke COBMECTHMMOCTH YCOBEPIICHCTBOBAHHOTO KalauOpa OLIEHUBAJIOCH KaueCTBO
KOHTaKTa Ha BXO/e B KanmOp (puc. 5, a) W 3aloHeHne Ha BBIXO/E M3 odara aedopmarun
(puc. 5, a). 3axBaT IPOUCXOJUT O YETHIPEM TOUYKAM C BBICOKOH YCTOWYMBOCTHIO MOJIOCHI
B KanuOpe. 3amoinHeHue Kaaubpa moiaHoe, 0e3 XOJIOMHBIX BhIMYCKOB. ClemoBaTellbHO, CO-
BMECTUMOCTh YCOBEPIICHCTBOBaHHOTO KanuOpa ket Ne 1 ¢ mocneayroumum Ne 2 MOXKHO
CUMTATh MOJTHOM.

a) 0)

Puc. 5. ®opma n reomerpust ouara aedopmaryu B kietu Ne |
JUIsl 5-T0 3KCIIEpUMEHTA!
a — cedeHre Ha BXOJe B o4ar ae(opMaIum; 6 — CEYeHHE
Ha BBIXOZIE M3 o4ara JieopManuu

[To pe3ynbraTaM YHCICHHBIX SKCIIEPUMEHTOB ObLIa OMpeAesieHa ONTHMAabHAs Teo-
metpust kamopa Ne 1. [llupruna kanubOpa mMo3BOJSET PacHoOIOKUTh HAa OOUKEe Bajka S5 Ka-
aubpoB (puc. 6).

[Tpenyaraemasi KOMIIOHOBKA UMEET CIICIYIOIINE TIPEUMYIIIeCTBA!

— yBenu4eHue kanubpa ¢ 4 1o 5 mo3Bosser 6onee Ha 25 % yBETUYHUTH pecypc Bajka
3a CYET yBEIIMUCHUS BO3MOKHBIX ITEPETOUCK;

— YBEIIMYCHHUE JUTHHBI OypTOB MEXIYy KaauOpaMu YIIy4dIIaeT TeMIIePaTypHBIH PEexUM
NPOTPEBA BHIITYCKOB U O0OJIETYAET MEPETOUYKY, YTO TAK)KE TPUBOINT K YBEIMUCHUIO pecypca
BaJIKA.
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Puc. 6. Tlpeamaraemasi KOMIIOHOBKa KaJTMOpPOB Ha Oouke Bayika Ne 1
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VY CcoBepIIEHCTBOBAHHBIN C TOMOLIBIO YUUCICHHOTO MOJIIMPOBaHuUs Kanuop kietu Ne 1
YCIIENIHO BHEJIPEH B IPOKAaTHOM MPOU3BOACTBE Ha craHe 320. 3asBiIeHHbIE IPEUMYLIECTBA
KanuOpa ObUIM OATBEPKICHBI B YCIOBUAX JEMCTBYIOIIETO TEXHOIOITMYECKOTO IIpoLiecca.

JIureparypa

1. Crpenbuenko, A. B. HccienoBanue BIUSHUS TEOMETPUH SIIMYHBIX KaTMOPOB BAJKOB Ha 00pa3o-
BaHHME TEPMOLMKIMYECKUX TPELIUH B YCIOBHAX MEIKOCOPTHO-IIPOBOJIOYHOIO CTaHa TOPsUEH mpo-
katku 370/150 OAO «benopycckuil MeTaITypru4ecKuil 3aBoj — YIpPaBIIOIIas KOMIIAHUS XOJl-
muara «kbBMK» / A. B. Ctpensuenko, U. A. 3yes, U. B. Acranenko // Uepnas merautyprus. broi.
Hayd4.-TeXH. ¥ 9KOH. nHpopM. —2019. — T. 75, Ne 1. — C. 80-86.

2. YwucneHHOE MOJIETIMpPOBaHKE IIpoLiecca MpokaTku Tpyosl D 88,9%8 Ha peayKIMOHHO-pacTsHKHOM CTaHe
TpybomnpokarHoro arperata TTIA 21/168 OAO «bM3 — ynpapisiroriias kommanus xomauara «BMK» /
M. B. O6opoB [u ap.] // UepHas meramnyprus. bron. Hayd.-TexH. u 3KoH. mHpopMm. — 2016. —
Ne 3 (1395). - C. 82-86.

MPOMbILUEHHBIA TYPU3M B PECNYBJIUKE BEENAPYCb:
MAPKETUHIOBbIW AHAINN3 NEPCMEKTUB PA3BUTUSA

E. H. Kapuesckas, 10. A. I'anoBa, B. A. Cunopknna

Yupeorcoenue obpasosanus «I omenvckuii 20cyoapcmeeHHbll MeXHUYecKull
yuugeepcumem umernu I1. O. Cyxoeon», Pecnyonuxa benapyco

Paccmompenvt npomvluinennviil mypusm Kax 6u0 20poOCKUX UCCIe008AHUL, UCIOPUSL U OCHOB-
Hble Mansl NPOMBIUIEHHO20 MYpUMA, NONyaapHvle Oid NOCeweHus 00beKmyl, CIMOUMOCMb noce-
wenuss u 00X00bl OM NPOMBIUIEHHO20 MYpusmd, GIusHUe Kunemamozpagha Ha @opmuposarue
U pazeumue nPOMbIULIEHHO20 MYPUMA, MYPUCTHCKOE NPEOTOICEHIUe U NEPCIeKMUBbI PA3GUIMUSL NPO-
MBIULEHHO20 MYPU3MA.

KirodeBble c10Ba: MPOMBIIIICHHBIH TypHU3M, WHAYCTPHUAIBHBIA TypHU3M, TOPOACKHE HCCIIe-
JIOBAHUSL.

AKTYyaJIbHOCTh HACTOSIIETO HMCCIEAOBaHMUS OOYCJIOBJIEHA pelieHueM MHHHUCTEpPCTBA
cropta u TypusMa PecrnyOonuku benapych mocBstuth B 2024 T. KaXAblil Mecsll OJHOMY
u3 13-TH BUZIOB TypU3Ma, B UKUCJIO KOTOPHIX BXOAHUT M MPOMBIIUICHHBIN TypusM. s pa3Bu-
TUSL PA3NUYHBIX BUJOB Typu3Ma MPEAIONaraloTcss MEpPOIPUATHS, BKIIOYArOIIe o0pa3oBa-
TEJIbHBIC CEMHHAPHI, TTPecC-KOH(EPESHIINHU, KPYTIIBIE CTOJBI, MACTeP-KJIACCHI, MPO(OoprUeHTa-
LIMOHHBIE 3KCKYPCUH, THU «OTKPBITBIX ABEPEW» Ha MPEANPUATUSAX U APYTUE MEPOIPUITHS,
HAIPAaBJICHHBIC HA TOMYJISIPU3AIIUIO IPOMBIIIUIEHHOTO Typu3Ma [4].

WuayctpuanbHelii (IPOMBIILIIEHHBIA) TypU3M pacCMaTPUBAETCSA KaK BHJ TOPOACKHX
WCCJICIOBaHMI, a TaK)KE€ HAIMpaBlICHUE B TYPUCTHUYECKOM OM3HECE, BKIIOUAIOIIee B ceOs
MPOMBIIUIEHHBIE OOBEKTBI, YAaCTO XapaKTepHble MJIi KOHKpPETHOro wmecta. Popmamu
MPOMBINIICHHOTO TYpPU3Ma SIBIISIFOTCS SKCKYPCUM KaK Ha MOCTUHIYCTPUAIBHBIE OOBEKTHI
(3abporeHHbIe U HEPaOOTAOIIKE), TAaK U Ha JAeicTByromue [1].

Hcroprio mpoMBILIIIEHHOTO TypuU3Ma MPUHATO BecTu ¢ 1866 r., Korga nepByro dKc-
KyPCHUIO TIPEIJIOKUI 3aBoj 1o mipou3BoacTBy BuckH Jack Daniel’s B CIIIA. PeiHOK mpO-
MBIIUICHHOTO TypHu3Ma Hadall (opMUpPOBaThCS B cepennHe XX B., UHTCHCUBHBINA €T0 POCT
Hayascs ¢ 90-x rr. nmpouuioro Beka. IlepBpiMu HampaBiIEHUSMH IPOMBIIUIEHHOTO TYpU3Ma
OBLIM BUHHBIE Typhl BO PpaHInio, ocenieHre ceipoBapoB B Hunepnanmax. B HacTosmee
BpeMsl MOIYJIAPHBIMU CTAHOBSITCS ISl TIOCEIICHUSI TYPUCTOB OOBEKTHI MPOMBIIUIEHHOTO
HacJeAUsl U COBPEMEHHON MPOMBINIIEHHOCTH. CO BpeMEHEM MOSBUINCH U MEXIyHApO-
HbIE Opranu3anui [8, 9].



