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JIEI'KASA ITPOMBIIIVIEHHOCTD

YAK 677.064

BAUAHUE 3AKAIOYUTEABHOWN OTAEAKU HA
POPMOYCTONYUBOCTb XAONMYATOBYMAXHbIX
NMAATbEBbIX TKAHEMN

M.A. fipo3od, T.®. MapyuHkesuy

BeeneHuve. V3bickaHne nyTen noBbIilWEHUA (POPMOYCTOMYMBOCTM XNOMNYaTOBYMaXKHbIX
NNaTbeBO-COPOYEYHbLIX TKAHEN MPUBENO K LUMPOKOMY MCMONb30BAHUI CUHTETUYECKMX
NoNMMEpPOB B Ka4yecTBe ManoCMbIBAeMbIX annpeToB, HAHOCMMbIX Ha TKaHb B NpoLecce
3aKITIYNTENBHOM OTAENKM B3aMeH KpaxMarnbHbiX. ManocmbiBaemble annpeTbl CNOCOOHbI
00pa3oBbiBaTb HAa BOJSIOKHE TKAHWU TOHKWE YCTOWYMBBLIE MAEHKM U XUMUYECKNE CBHA3N C
MorneKkynamMu Lennonosbl, B pesdynbTate 4Yero adpekT OTAENKM COoXpaHsieTcsa nocne
MHOrMX ObITOBbIX CTUPOK. B COBpEMEHHOM TEKCTUITbHOM MPOU3BOACTBE UCMNONb3YOTCA
ManocMbIBaeMble anmnpeTbl Ha OCHOBe TepmonnacTtuyHbix cmon (MAMC), koTopble
BKNOYAOT CMEeCb MONMBUHUMAUETATHON U MNOMNITUNEHOBOW 3MYNbCUWU.  TKaHM,
o0OpaboTaHHble 3TUMKM CMONaMu, npuobpeTarT HaMOMHEHHOCTb, 3NaCcTUYHOCTb,
rmagkocTb. Bnmnskm K HUM Mo 3ddekTy annpeTUpoBaHUs TKaHW C MaroCMbIBAEMbIM
annpeToM Ha OCHOBe nonvakpunoamumga v nonmeuHunoBoro cnupta (MA), koTopble
o6pa3yloT Ha BOJIOKHE nocrne KoarynsuuMm TOHkMe nneHku. bonee xectkue
ManocMblBaeMble annpeTbl Ha Xron4atobymakHbiX TKaHAX MOMy4alT Ha OCHOBE
TepMopeaKkTUBHbIX nonmmepoB — kapbamona (MAPC), koTopble 06pa3ytoT XMMnieckme
CBSA3N C Monekynamu uenntonosbl. o AaHHbIM nuTepaTypHbIX UCTOYHMKOB [1], aTa
oTAernka BeCbmMa yCTOMYMBaA K BO30ENCTBUIO ObITOBLIX CTUPOK.

AHanua atmx nokasatenen (tabn.1) nokasbliBaeT, YTO TKAHAM C MarloCMblBaeMbIMU
annpeTamMmu coobLaeTcs 4OCTaTOYHO BbICOKUA N YCTOMYMBBI K BO3OENCTBUIO MOBTOPHbIX
CTUpokK adhbdekT hopmoycTonunmBocTn. 1o ypoBHIO NokasaTenen ycagkun B COOTBETCTBUMU
C TpeboBaHnaAMU CTaHOapTa uccrnegyemble TKaHU OTHOCATCA K ManoycagoyHbIM. Ycagka
9KCMNEepPUMEHTarbHbIX TKAHEW 3HAYNTENbHO MeHbLUE ycaakm 6a3M ¢ 0ObIYHON OTAENKON U
npubnuxaeTcs K nokasaTensm TKaHW C manocMuvHaemon otaenkon. C yBenuyeHuem
yncrna CTUPOK ycadka TKaHeWm C ManocMbiBaeMbiMW annpetamuv Bo3pacTaeT, 4To
obycnaesnmBaeTcsa Hayanom npoLecca BbIMblBaHWUS CUHTETUYECKUX annpeToB. Hanbonee
YCTOMYMBBIMM K CTUPKaM OKa3blBalOTCS MalloCMblBaemble annpetbl Ha OCHOBE
TepmopeakTueHbix cMon (MAPC) n MmeHee CTOVKMIA annpeT Ha OCHOBE Monvakpunamuaa
n nonusmHunosoro cnupta (MA). T[pakTuyecku ycagka BCex TKaHen C
ManocMblBaeMbiM/ annpeTamu 1 nocre OeBsiTU CTUPOK COOTBETCTBYeT TpeboBaHusM
cTaHgapta [4], a TKaHb C KpaxmaribHbiM annpeTtoM MO OCHOBE WMeeT Ycafky,
MpeBbILIAOLLYH0 YCTAaHOBMNEHHbIE HOPMbI.

MokasaTtenn  HECMMHAEMOCTM  TKaHEeW C  MalnoCMbIBaeMbiMM  annpetammu
aHanM3npoBanncb B CPAaBHEHUN C HECMUHAEMOCTbLIO TKAHN OObIYHOWM OTAENKW, MPUHSTON
3a 100%. AHanu3 gaHHbIX (Tabn.2) nokasbiBaeT, YTO 6onee BbICOKON HECMUHAEMOCTbIO
obnagaeT TKaHb C ManNOCMMHAEMON OTAENKON, KOIPPULMEHT HECMUHAEMOCTUN KOTOPON
Ha 48,8...51,4% Bblwe, 4em y TkaHn ¢ 0bbl4HOM oTaenkon. Tkanu ¢ annpetom MAPC no
YPOBHIO MoKa3aTenen HEeCMMHAEMOCTM NPUOINMKAKTCA K TKaHM C ManoCMUHAEMOMN
otaenkon. Y TkaHm ¢ otgenkon MAIMC koapuUMEHT HECMMHAEMOCTU HWXKE, YeEM Yy
TkaHu ¢ otaenkon MAPC, HO cyLlecTBEHHO MpeBbllWaeT nokasatenu 6as3oBoM TKaHMW.
HanmeHbLumnin addekT HECMMHaAEMOCTM NpnaaeT TKaHaAM ManocMbiBaembln annpet MA.
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Ta6J'IVIL|,a 1 - MNokasarenu ycaaku TKaHen ¢ pa3nnMyHbiMn BUaaMn 3aKIOYUTESIbHbIX

OTAENOK
= N3meHeHune nokasatenen ycaaku (%) nocne VIsmenenne
g S ycaak1, B %
© 3 I CTUPOK 4
3 z 5 < K NICXOAHOM
] oS [~
© o =) o = 1 ctmpka | 3 CTUPKM | 6 CTUPOK | 9 CTUPOK
L8 EIE) g o § E: ® © © g x
ol E = Qo 8 x o X [ai] ¥ o x o (@)
2| 3 5 elelelelelelglel 58]¢%
I ] o > (@) > &) > O > (e]
™0 o (@) o (@]
1 |Bsi3b O6blMHas | 50 |10 |76 | 1,287 15]94 |18 [188,0]180,0
2 |bsi3b MA 28 |14 132171341839 2113931429
TkaHb
nnaTbesas MAMNC | 15|11 |17 |1, 1.8 11421 | 1,5 |140,0|136,4
TkaHb
nnaTbeBas
4 ¢ doynepos- MAPC |14 |13 |15|15|16 |16 |19 |18 [135,7|138,5
Kom
TkaHb
5 COpoveUHas MC 13(10 (141116 12|18 1,3 |133,5|130,0

Tabnuua 2 - NokasaTenu HeCMMHAEMOCTN TKaHeN

Mokasatenu [MokasaTeny HeCMMHaeMOCTM TKaHEN Nocne CTUPOK
< HECMMHaEMOCTH
5 NCXOAHbIX 06pasLoB 1 cTUpKK 3 cTUpok 6 cTnpokK 9 cTnpok
o TKaHEn
o
= © © © © ©
g o s} ¥ m ¥ m ¥ m ¥ s} ¥
= 3| &g N - - - - - - - -
g c &) > (@) > (&) > Q > O >
S 5 o o o o o
9| I |[Kooddw | Koo | X % | X% |X % |X % |X% |X % |X.% | X%
c UNEHT UMEHT B%K|B%K|B%K|B%K|B%K|B%K|B%K| B%K
(hé HecMunHa HeCMUMHa- | UCXo4- | UCXOoAO- | UCXOoAO- | uCxoAa- | uCxoa- | UCXoa- | ucxon- | ucxopn-
g’[ €MOCTU €eMocCTH HOMY | HOMY | HOMY | HOMY | HOMY | HOMY | HOMY | HOMY
5 X, % X, %
B % K B % K
6asoBomy | 6azoBomMy
OO6bIu-
] (g':; | 389 411 37.8 | 406 | 37.2 | 389 | 361 | 383 | 350 | 37.8
Bas 100,0 100,0 97,2 98,8 95,6 94,6 92,8 93,2 90,0 92,0
TKaHb)
2 MA 444 55,0 433 | 52,5 | 42,2 | 51,7 | 411 50,0 | 40,6 | 489
1141 133,8 97,5 | 955 | 950 | 940 | 926 | 90,9 | 914 | 88,9
3 IMAMC 47,8 53,3 46,7 51,7 45,6 511 444 50,6 43,3 494
122,9 129,7 97,7 | 97,0 | 954 | 959 | 929 | 949 | 90,6 | 92,7
4 |MAPC 56,1 56,7 533 | 556 | 528 | 544 | 50,6 | 53,3 | 50,0 | 52,2
144,2 138,0 95,0 | 98,1 94 1 959 | 90,2 | 94,0 | 89,1 921
s | e | 889 611 | 22 | 589 | 561 | 571 | 550 | 57.2 | 544 | 56.1
151,4 148,7 ’ 96,4 | 95,2 | 93,5 | 934 | 936 | 924 | 91,8
BbIBOblI
N3 ananusa cnegyet, 4to Haubonee adEKTUBHOM MO KPUTEPUIO HECMUHAEMOCTHU
Ana  xnonyatobymMakHbIX — TKAHEW  sBNSAETCA  3aknouuTenbHass  oTaenka ¢
ManocMmeiBaembiMu annpetamm MAPC n MATIC.
BecTHuk YO BITY 7




MccnegoBaHve yCTOMYMMBOCTM  MaroCMbIBaeMbIX annpeToB K OEeNCTBUIO CTUPOK
nokasarno, 4To C yBENIMYEHUEM 4YnCria CTUPOK HECMUHAEMOCTb TKAHEWN CHWXKAETCH, YTO
00yCnoBneHo MOCTENEHHbIM BbIMbIBAHMEM annpeToB. Tak, ANA TKaHW C OObl4HON
OoTAenkon KoagUUMEHT HECMUHAEMOCTM Mocne [AeBATM CTUPOK CHU3WACA Ha
8,0...10,0%, pnsa TKaHuM ¢ ManocMMHaemMon oTaenkon — Ha 7,6...8,2%, a ans TkaHen ¢
ManocmbiBaeMbiMK annpetamm — B npegenax 7,3...11,1%.

CnepoBaTernbHO, pasnuunga B CHUXKEHUW nokasaTtenen HeCMUHaAeMOCTN uccnegyemMblix
TKaHen C pasHbIMW BUAAMU 3aKNIOYUTENbHOW OTAENKU HecywlecTBeHHbl. CTOWMKOCTb
adhdhekTa POPMOYCTOMYMBOCTM N9 TKAHEN AaHHbIX OTAENOK NPaKTUYEeCKN ogMHaKoBa.

OpHako € y4eTOM 3HAYMTENbHOro MOBLILWEHUSA NOoKa3aTenen HECMUHAEMOCTU TKaHen
no cpaBHeHMO ¢ 6a30BbLIM 06pa3LoM LienecoobpasHee MCMOosb30BaTh 3aKIHUYUTENbHE
oTAenku ¢ manocmbiBaeMbiMu annpetamm MAIMNC n MAPC.
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SUMMARY

The investigations of form-keeping of cotton fabrics for dress-making with little washed
off apprets are made. The indices of size changes and un-crumpleness which were
determined after numerous laundries are taken as a criteria of estimation. The degree of
influences of apprets such as MA, MAPS, MARS on the form-keeping of fabrics as
compared with control samples which have starched appret and little crumpled
decoration are determined. Optimum variants of little washed off apprets during final
decoration are recommended.

YAK 677.024.072

ONPEAEAEHUE NPO4YHOCTU AATESUOHHOTO
COEAWHEHUA TEKCTUAbHbIX HACTEHHbIX MOKPbITUH
U PAKTOPOB, BAUAIOLULUX HA EE BEAUYUHY

N.H. KanuHoeckas

Ha kadegpe «[lpsigeHve HaTypanbHbIX U XUMUYECKMX BOJOKOH» YO «BITY»
pa3paboTaHa TEXHOMOrMsA MONyYeHUsT TEKCTUITbHOTO HACTEHHOro MokpbITUA. [daHHas
TEXHONOrNSA BKIOYaeT HaHeceHue Ha Oymary nmbo HETKaHyl OCHOBY TEKCTUIIbHbIX
MaTepuanos (TkaHen NnMbo HUTEN) U UX 3aKpenneHne NyTem CKNenBaHus.

Mpwn akcnnyaTaumm TEKCTUNBbHBIX HACTEHHbIX NMOKPbLITUN 0coboe BHMMaHWe yaenseTtcs
NX HaOEeXHOCTU U OONroBeYHOCTU. [103TOMY OAHMMU U3 BaXKHbIX NokasaTtenen CBOWUCTB
TEKCTUNbHbLIX MOKPbITUA  SABASIOTCA WX MPOYHOCTHbIE XapakTepucTuku. WN3ydyeHue
MexaHu3Ma paspylleHuMsl aAare3avioHHOro  CoedvHEeHUst -  [NaBHOe  HanpasreHue
NccneaoBaHU CKNeMBaHNs TKAHOro U hnNmn3ennHOBOro (6yMaxHOro) NosIoTeH.

Mpouecc  paspyweHns  aaresnMoHHOro  CoefuMHEeHMs  Npu  NpuknagbiBaHnn
paccrnavBaloLLen Harpy3kn npeacraenseT cobon nocnegoBaTenbHoe AedopMUpOBaHNE
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Krnest U BbICTYNAOLMX BOFIOKOH TEKCTUITBHOrO 1 hnnsennHoBoro (6ymaxHoro) nosnoTHa,
BMMOTb A0 MX CMeLLeHUs, 4edOpMUPOBaHNS (BbITArMBaHNUS) Unn paspyienns. [1]

[na wusyyeHus npouecca paspylleHuUss aare3svoHHOro COeAMHEHUS B TEKCTUMbHbIX
HaCTEHHbIX MOKPbITMAX ObINO  NpoBeAeHO  uccrnegoBaHWe  MNPOYHOCTU  LAaHHOro
coefuHeHnss npyu pasgupaHun. MNMpoYHOCTE MaTepuana npu pasgupaHum OTHOCUTCS K
rpynne nosyuMKIioBbiX PaspblBHbIX XapakTEPUCTUK U XapakTepusyeTcs BenMYUHOM
ycunus, Heobxoaumoro  Ans paspylleHnss  CUCTEMbI HUTEN (BOMOKOH),
nepneHAnKynspHON HanpasneHnio AeNCTBYOWEN cunbl. Tak Kak paspyLlleHue rno fnHum
pasgupaHus npouMcxoguT MocnedoBaTenbHO, TO B KavyeCTBE XapakTepuctuku 6bino
NCMNONb30BaHO MakcMMarbHOe ycunue pasampaHus.

lMockonbKy He cyllecTByeT METOAMK onpeaeneHuss NPOYHOCTU KNeeBoro coeanHeHns
TEKCTUMNbHbIX HAaCTEHHbIX MOKPbITUA MpU pasavpaHun, Ang npoBefeHus uccnegoBaHun
ObIn Mcnonb3oBaH MeTon OnpeaeneHnst NPOYHOCTM CKNeMBaHWUS MpU paccnanBaHUmn no

FOCT 6768-75 (pucyHok 1).
P
e
rall

2
P

PucyHok 1 - VicnblTaHne NpoYHOCTM KNeeBoro coeAMHEHNst TEKCTUNBbHBIX NOKPbLITUIA
npu pasgupaHun:
1 - TEKCTUNBbHBLIN MaTepwuan; 2 - pnusenuHosoe (bymaxHoe) NONOTHO C HAHECEHHbIM
Ha Hero Kneem

Mpy un3yyeHWMM npouecca paspylleHUsi KNeeBOoro COeAVMHEHUs KCccrneaoBasnuch
(hakTopbl, BRUSIOWME HA BEMMYMHY MPOYHOCTU  CKMEMBAHUS  COCTABMSAOLLMX
TEKCTUNbHbIX HACTEHHbIX MOKPbITMIA. WccnegoBaHusi MexaHu3Ma cknevBaHust Gbinu
HanpaBneHbl Ha W3yYyeHWe CBOWCTB TKaHW, BIUSIIOLMX HA MNPOYHOCTbL KNEeeBoro
COEAIMHEHUS.

B xome uccnenoBaHwii GbiNO U3YYEHO BIUSIHWE annpPeToB Ha MPOYHOCTb KIEEeBOro
coeavHeHusi. [Ins 3Toro NpoBOAUMMUCH UCMbITAaHUS ONpPeaeneHnsl NPOYHOCTM KNeeBoro
COEAMHEHUsSI TEKCTUNbHbIX HACTEHHbIX MOKPLITUA NPU pasavpaHuM, Koraa B KayecTse
TEKCTUMBHOIO MOSIOTHA MCMonb3oBanack TKaHb OO0 W nocne annpetupoBaHus. [lo
pesynbTaTtam UCMbITaHWI BbISIBNIEHO, YTO NMPW UCMOSb30BaHNM B obpasLax TkaHel nocne
06paboTky annpeTom ycunve npu pasgupaHum HKe, Yem npu UCrofib30BaHUM TKaHew
6e3 annpeta, 4YTO CBMOETENbCTBYET O HEOOCTAaTOYHOM aare3vMoHHOM aKTMBHOCTU
annpeTUpPOBaHHbIX TKAHEeN MO OTHOLIEHMI0 K agresmBam. JTO CBSA3aHHO C TeM, YTO
3akniounTenbHas oTaenka obuwero M cneuuanbHOrO HasHayeHwWs 3aTparveaet
HemnocpeaCTBEHHO aKTMBHble LEHTPbl BOMOKOH W GrokupyeT wux. MHorve w3
NPUMEHSIEMbIX MPU 3TUX OTAENKax BeLLeCTB SBMSAOTCA HepacTBOPUMbIMA B BoAe,
TEPMONNACTUYHLIMK U NPU NOCcreayrLWmnx TennoBbix 06paboTkax TpaHcOpMUpYOTCS B
anacTuyHble nreHkn. Takue nNneHKn MOryT OTKMagbiBaTbCsl Ha  MOBEPXHOCTU
3MNeMeHTapHbIX BOJIOKOH B CyOMMKPOCKOMUYECKUX MOpax M HEPOBHOCTSX penbeda, T.e.
crnaxuBaTb MOBEPXHOCTb BOJIOKOH W MaTepuanoB B LUenoM. Takum obpasom,
MOAMMMKALUS TEKCTUINbHbIX MaTepuarnioB B TEKCTUbHOM OTAENOYHOM MPOU3BOACTBE
NPUBOAUT K HaKOMMEHUD B HWUX MHOTOYUCMEHHbIX BbICOKO- U  HU3KOMOSEKYNSPHBLIX
BELLECTB pasfUYHOM XMMUYECKON npupoabl. B AanbHellwiem npu CcKNeMBaHUuM 3Tu
BELECTBa BbIMOMHSIOT  (PYHKUMIO MNPOMEXYTOYHOrO 3BEHA MeXAy BOFIOKHOM MU
agresvBoM. WM3-3a HanuumMs Ha TKaHW OTAENOYHbIX MNpenapaTtoB 30Ha paspyLUeHUs
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CMeLLaeTcsl B CTOPOHY HaMMEHEE MPOYHbIX CBA3EN U NPOXOAUT MO MexdasHON rpaHuLe
“BOMNOKHO - aaresms”.

Ha pucyHke 2 npepncraBneH obpasel TkaHu Ao u nocne obpabotkn annpeTtom. Kak
BMAHO M3 JAHHOrO PUCYHKa, NP HAHECEHMM annpeTa Ha NOBEPXHOCTb TKaHW CHWXaeTCs
ee BOPCUCTOCTb, YTO NarybHO OTpaXkaeTcs Ha NPOYHOCTM KNEEBOro COeQUHEHNS.

TKaHb 6e3 annpeTta TKaHb C annpeTom
PucyHok 2 - BOopcUCTOCTb TKaHu

3KCI'IepVIMeHTaJ'IbeIe nccnenoBaHus Takke bbinm HanpaseJieHbl Ha N3y4YeHne BIINAHNA
MNMOTHOCTU TKAaHW MO OCHOBE MU YTKY Ha MPOYHOCTb KreeBOoro coeguHeHUA. [na artoro
npoBeneHbl UCMbITAHUA onpeaeneHna NpPo4YHOCTU KreeBOoro coeguHeHUA TEeKCTUIbHbIX
HaCTEeHHbIX I'IOKprTVIVI npu pasgupaHnmn, Korga B Ka4deCTtBe TeKCTUITbHOro noJsioTHa
ncnonb3oBanacb pasfindyHaa no pa3pexXeHHOCTU TKaHb. Mo nony4yeHHbIM pesynbTaTtamMm
npoBeOEHHOIO 3KCnepmmeHTa ObIno yCTaHOBJ1€HO, 4YTO 4YeM TKaHb Oonee pa3pexeHa,
TEM MeHblle CyMMapHaa nnowaab aare3MoHHOro KOHTAaKTa KrieA C TEeKCTUJbHbIM
mMmaTepunanom. [aHHbIN d‘.)aKT CHWXaeT NPO4YHOCTb CKIienBaHna matepuaros.

Bbinn npoBeneHbl wuccrnegoBaHnAa reomMmeTpunvecknx CBOWCTB  BOJSIOKOH NpsaXu,
VICI'IOJ'Ib3yeMOIZ B TKaHAX HAaCTEHHOIro NOKpbITUA. Wccneposancs anameTp I/ICI'IOHbSyGMOVI
NnpsaXun, a TakkKe MOBEPXHOCTb BOJIOKOH, €€ COCTaBNAKLWNX. bbino YCTaHOBJ1IEHO UX
BNUSIHNE HA OCOBEHHOCTH npoTeKaHna aare3amoHHbIX npoueccoB: 4emM Oonblue BHELIHAS
NOBEPXHOCTb BOJIOKHA (VIJ'II/I HI/ITVI), Tem Oonblue MaKpoMOneKysn nofIMMepHOro Kred
MOXET Ha Hel pPa3MeCTUTbCA. B Tabnuue 1 nokasaHa 3aBUCMMOCTb NPOYHOCTWN KIeeBoro
coeAnHEeHNA TeKCTUINbHbIX HACTEHHbIX ﬂOKprTVIIz OT AnamMeTpa I/ICI'IOﬂbSyGMOVI NPAXN.

Tabnmua 1 - 3aBUCMMOCTb NPOYHOCTU KIEEBOr0 COEAMHEHUS TEKCTUIbHbIX
HaCTEHHbIX MOKPbITUA OT AnamMeTpa UCNONb3YEMOUN NPSXKU
TkaHb, UCnosnb3yemas B CpegHun gnameTp Ycunvne npu pasgupaHum
obpasue Npsikn, CM obpasua, H

YuncTonbHsAHasA 0.05 24
JexkopartmBHas
YncTonbHsaHaa XakkapaoBas 0,06 3,6
JIbHOBUCKO3HOXTONYaTo- 0,03 20
OymaxkHasa gekopaTuBHas
JIbHOBMCKO3HOXNOMYaTo- 0.03 31
OymarkHas »xakkapgoBasi ’ ’

Bce TekcTUnbHble BOIOKHA MMEKOT CIIOXHYH reomeTpuio noBepxHocTn. Popma
MOMNepPeYHoOro CeYeHUss U1 0COBEHHOCTU MOBEPXHOCTU BOJIOKOH BO MHOIMOM 3aBUCAT OT
YCrNOBUI UX MONyyYeHus (ONs HaTyparbHbIX U XMMUYECKMX BOSTIOKOH), BUAA MCXOOHOrO
nonumepa n MeToda rnorydeHns (4ns XMMUYEcKMx BOSIOKOH). Bo Bpems uccnegosaHui
BbISIBNEHbl Yy pPacTUTENbHbIX BOJSIOKOH (XIIOMKOBbLIX, MNyBsiHbIX) Ha MOBEPXHOCTM
nornepeyHble Komnbla, TpewuHbl. Bce 3TM o6pasoBaHus YBENUYMBAOT BHELLHIOW
MOBEPXHOCTb W OTpaXalTCcs Ha aare3noHHOM CrnocoBHOCTM BOMOKOH. [MoBepXHOCTb
XMMUYECKMX BOMOKOH Takke He siBnsietcs abCconTHO rnagkon. [Onsi noBepxHOCTU
BMCKO3HOW HUTU XapaKTepHbl NPoAoNibHas 6opo3a4aTocTb UM nonepeyHble nonockl. Ha
MOBEPXHOCTU BOJIOKOH Takke MOryT ObiTb LapanuHbl, Nopbl, TPELWMWHbl U apyrue
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AedeKTbl, KOTOpble YBENUUMBAKOT BHELLHIOK MOBEPXHOCTb BOJIOKOH. Hannuve B
BOJIOKHaX pa3BeTB/IEHHOMN CUCTEMbI MOP MO3BOSISIET NONIMMEPHBIM KNesM 3aTekaTb B HUX,
4YTO yBeNUUMBAET haKTUYECKYIO MIolaab KOHTaKTa U NPOYHOCTb KIEEeBOro coegMHEHNs
3a cYeT MeXaHN4YeCcKon COCTaBISAOLLEN.

lMpoBeaeHHbIE MCCNEegOBaHMA MeXaHU3Ma CKrenmBaHus Oblnv HanpaBneHbl HE TOMbKO
Ha M3y4YyeHne CBOMCTB TKaHW, BAUSIOLWMNX HA NMPOYHOCTb KNEEeBOro COeAMHEHUs, a Takke
Ha YCTaHOBMEHME B3auMMOCBA3N MEXAY XapakTepoM paspyleHuss U MPOYHOCTLIO
KneeBoro coeauvHeHus. [log QdencTBMEM MpunaraemblX Harpysok paspylleHus
TEeKCTUNbHbLIX 060EB MPOUCXOAAT MO KMEK M CKemBaeMoMmy Martepuany, B CBSI3M C YeM
GonbLON UMHTepec npeacTtaBnAeT KoOresmoHHas npoyvHoCTb. Ecnn  paspyleHue
npoucxoaut no cnusenuHy (bymare) unu TkaHuW, NPOYHOCTb COEANHEHMSA onpeaenseTcs
cBOMCTBaMM 3TMX MaTepuanoB. Ecnu xe coeguHeHve paspyllaetcd no Knew, To
MPOYHOCTL  onpegensetca  ero  cnabenwum  3BeHoMm.  [lpy  npoBegeHwun
3KCNepuMEHTanbHbIX UCCNEeLOBaHUN C TEKCTUMbHLIMU HACTEHHbIMU MOKPLITUAMU BbINo
YCTaHOBMNEHO, YTO BHELUHAS paccrnavBalowas Harpyska He NpuBOAUT K paspyLUEHUIO Mo
Macce kres, a valle Bcero Bbi3blBaeT: paspylweHve In3ennHoBoro nonotHa 3
(pvcyHok 3a); paspblB BONTOKOH, BHEOPEHHbIX B CTPYKTYPY Knes 2, 1 paHee BbICTynaBLUMX
HaJ NOBEPXHOCTb TEKCTUNBHOIO NonoTHa 1 (pucyHok 36).

==
e

PI/IcyHOK 3- Pa3pyLueH|Ae KNeeBbIX COEANHEHNI TEKCTUMBbHbLIX HACTEHHbIX I'IOKprTI/II;I
npn ncnbiTaHMn Ha pasgnpaHune:

a — C paspylleHnem nonoTtHa gpnmnsenuHa (bymarun); 6 — ¢ pa3pbiBOM BOMOKOH

AHanM3 COCTOSIHUA MOBEPXHOCTM 0Opa3LoB TEKCTUIbHbIX MaTepuanoB mnocne
paccriamBaHus KrneeBbiX COeAMHEHWA MO3BOMNWUM YCTaHOBUTb OCHOBHYK MNPUYMHY UX
paccrnavmBaHus, 3aKr4YaloLWycs B paspylleHMM BOJSIOKOH (CM. puUCyHOK  30),
hopMMPYIOLLMX NPUNOBEPXHOCTHBLIN CIION TKaHW.

Takum o6pa3om, NPOYHOCTb KNeeBbIX COEANHEHUIN HaNPSAMYH 3aBUCUT OT MPOYHOCTM
BOJOKOH, COCTaBNALMX MPSKY, U CTENEHU UX 3akpenneHus B Hew. NMocnegHss 6yaet
3aBUCETb OT CUM TaHreHUNanbHOro CoONpPOTMBIIEHUS, AEUCTBYHOLLUX Ha BOMIOKHO B MpsiXe.
lMockonbKy paspyLleHue BOMIOKOH MPUMNOBEPXHOCTHOrO Cros TKaHW SBNAETCS OCHOBHOM
MPUYNHOW paccriamBaHMs afare3voHHbIX COeAUHEHUIN, TO ANSA NPOYHOCTU OAHHOro BuAa
COeANHEHNS BaXXHOE 3HaYeHne MMeeT BOPCUCTOCTb TEKCTUNBHOrO MaTtepuana.

Ha ocHoBaHuu npoBeneHHbIX nccnegoBaHun 6Goina nonyyeHa MartemMmatunyeckas
Mofesib pacyeTa TeOpeTquCKOVI NMPOYHOCTN KIieeBoro coegunHeHnA TEKCTUIbHbIX
HaCTEHHbIX I'IOKprTVII7I.

TeopeTuyeckas NPOYHOCTb aAre3NOHHOr0 COEAUHEHUSA TEeKCTUMbHbIX HACTEeHHbIX
NOKPLITUI onpefenseTcs

d+c
P =
f 100 a bzpl

raoe a- AnvHa HaCTEHHOro MOKPLITUSI HA NTIMHWM 30HbI Pa3pyLUEHUS], CM;
b — WKMpPMHaA HACTEHHOrO NOKPbLITUS HA NIMHUM 30HbI Pa3pyLLEHWS], CM;
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d —AanamMmeTp HUTU OCHOBbI TEKCTUJIbHOIO MOJ1I0THA, CM;
C — pacCTodHne Mmexny HUTAMU OCHOBbI TEKCTUIBHOIO NMOJ1I0THA, CM;

B — BOpcMCTOCTb TEKCTUNBHOrO MaTepuana no SIMHWMU paspyLUeHUst KIeeBoro
COeaNHEHUNs!, BOPCMHOK Ha 1 cM;

pi — COAepXXaHue BONOKHa i-ro Buaa B matepuane, %;
R - pa3pbiBHasi Harpy3ka BosfioKkHa i-ro suaa, cH.

B pesynbrtate pacyeTa TeOpeTMYECKOW MPOYHOCTM aAre3MoHHOro CoeanHEHUs
TEKCTUNbHbIX HACTEHHbIX MOKPbITUI ObINM NONyYeHbl pe3ynbTaTbl, NPeACTaBMEHHbIE B
Tabnuue 2.

Tabnmua 2 - PacyeT TeEOpPETMYECKOM TMPOYHOCTU aAre3avioOHHOr0 COeAMHEHMS
TEKCTUIbHbIX HACTEHHbIX NOKPbITUI
. TeopeTtu-
BopcuctocTs, CpegHun PaccTtosiHne
TkaHb, ncnonb3yemas yeckas
BOPCUHOK Ha anameTp mMexay
B obpasue 2 NPOYHOCTb,
1cm NpsHkn, cM HUTSMK, CM H
YucrtonbHaHas
70 0,05 0,3 2,5
JeKkopaTtunBHas
YucTonbHAHAdA
103 0,06 0,01 3,7
KakkapaoBasi
JIbHOBUCKO3HOXITONM-
yaTobymakHas 59 0,03 0,3 2,2
JekopaTunBHas
JIbHOBUCKO3HOXIIOM-
yaTtobymakHast 92 0,03 0,01 3,2
XakkapgoBas

Mpn cpaBHEHWM pe3ynbTaToB, MONYYEHHbLIX TEOPETUYECKM W SKCNepUMeEHTarbHO,
pacxoxaeHune coctasuno 4,3%. Takum oOpas3om, Ond pacdeTa TeopeTUdeckomn
NMPOYHOCTU  aAre3nOHHOr0  COEOWHEHUS  TEKCTUMbHbIX  HACTEHHbIX  MOKPbITUN
uenecoobpasHo NPUMEHSTb NOMYyYEeHHY0 opMyny.

Cnuncok ncnonb3oBaHHbIX MICTOYHUKOB

1. Kysbmuues B.E., N'epacumoBa H.A. Teopus n npaktnka npoueccoB CKreMBaHUs
netanen ogexgpbl. — M.: Uspgatenbcknn ueHTp “Akagemuns”, 2005 — 256 c.

SUMMARY

There was investigated the destruction process of adhesion joint in the textile wall
coverings. The factors influencing on adhesion strength have been determined and
scrutinized. There was received a mathematic model for the calculation of theoretic
adhesion strength of the textile wall coverings.

YAK 677.022.484.9

AHAAN3 AUHAMUKU ®POPMUPOBAHUA PACOHHbIX
HUTEN

.. Mockanes

B crtaTbe [1] 6bIn gaH aHann3 dopMnpoBaHUst KOMBUHMPOBAHHOM (OAaCOHHOWM HUTU U3
HaroHHOr0 KOMMOHEHTA - HeMpepbiBHOMW KOMMMEKCHOM 1MbBO  Kpy4YeHOW  HUTWY,
obnaparoLlert 4OCTAaTOMHO BbICOKMM NOKa3aTenem no paspbiBHOW Harpy3ke. AGCONOTHO
WHaye B AaHHOM cnyyae paboTaeT BOMOKHUCTAs Mblyka. MiccnegoBaHus nokasanu, 4To
HEBO3MOXHO nepepaboTatb B (PACOHHYK HUTb BOMOKHUCTYHO MbIYKY, BbIXOAALLYIO W3
BbITSHXKHOro npubopa npuv MnoMOLUM a’poAUHAMMYECKOro YCTPOWCTBA C paguvarbHbiM
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pacnonoXeHneM MuTaloLero kaHana. 3To 00BbACHAETCS TeM, YTO BOMOKHUCTAA MblykKa,
He nonyyas KpyTku, noA AeNCTBMEM CUIbl MOTOKA CXaToro Bo3dyxa paspbiBaeTcsd, nocne
Yyero NOMHOCTLIO NpekpallaeTcs npouecc opMnpoBaHst ACOHHOM HUTMW.

[na ycTpaHeHus BbiwenpuBedeHHbIX HEAOCTATKOB ObINIO NpeaiokeHo MCNofb30oBaTh
aspoaMHamu4eckoe yCcTpomcTBO, obecneunBaioLLee co3gaHue AONOMHUTENbHOW NOXHON
KPYTKW ANS  YKPEenmneHus BOMOKHUCTOW Mbldku. [locne anpobaumu  pasnuyHbiX
KOHCTPYKUMIA  POPCYHOK 6bino  BbIOpaHO  aspoguMHaMmyeckoe  YCTPOMCTBO €
TaHreHumanbHbIM pacrnonoXXeHWeM NUTatoLLero KaHana, npeacraBneHHoe Ha puc. 1.

2D

.st

Do

PucyHok 1 - AapoanHammnyeckoe YCTPOMCTBO C TaHreHUManbHbIM pacnonoXXeHmem
nuTaroLLero kaHana

Mpn Takowm KOHCTPYKUMM a3pOoaAMHaMMYECcKOro YCTPOMCTBA MOTOK CXKaToro BO3gyxa,
Kak nokasanu npoBefeHHble NCCneaoBaHus, CoOBepLUaeT NocTynaTenbHO-BpaLlaTenbHoe
OBWKEHNe, TO eCTb OOHOBPEMEHHO C [OBWXKEHMEM BOOSb OCWU TPaHCMOPTUPYOLLEro
KaHana BpallaeTcs BOKPYr OCW TpaHcnopTupylowero kaHana. B pgaHHom cnydae
aspoanHaMM4eckoe YCTPOMCTBO BLIMOMHSAET OOHOBPEMEHHO ABe (DYHKUMM: Hapsgy C
NPOTArMBAHMEM HArOHHOrO KOMMOHEHTA BOOMb TPAHCMOPTUPYHOLWErO KaHana u
PopMUPOBAHNEM NETNM HA (PACOHHOW HUTKU, OHO paboTaeT B Ka4eCTBE BbOpKa NOXHON
KPYTKM, TEM CaMbiM YMNPOYHSS BOJTIOKHUCTYHO MbIYKY, BbIXOOSLLYK M3 NepeaHen napbl
BbITSPKHOroO npubopa.

CKopOCTb MOCTyNaTenbHOrO ABWXEHUS BO3Ayxa BOOSIb OCU KaHana B AanbHeNLeM
0603HaumMMm vepes Wy, a cKOpoCTb BpaLyaternsHoro AswxkeHns vyepesd W,. JIuHum notoka
nmeT PopMy BUHTOBbLIX NMHMI. Onpeaenvm HanpasneHue U CKOPOCTb 3aKpyYEeHHOro
BO34YLLHOrO MoTokKa.

B npeanonoxeHun, 4To MOTOK BO34yxa B a3pOAMHAMUYECKOM YCTPOWCTBE JFIMLLEH
BA3KOCTM W HECKUMaeM, Onpedennum  CKOPOCTb  BpallaTenbHOro  ABMKEHUS.
Bocnonb3yemcsa ypaBHEHNEM HEPA3PbIBHOCTU B LIMMHAPUYECKMX KOOpAMHATAX:

oW, 1 Wy oW, oW

ro, . LA z z

0 1t 00 0z or

rae KaxAbll U3 YNEHOB YpaBHEHUsI - COOTBETCTBEHHO 4YacTHas npou3BOAHas
CKOpPOCTM MO COOTBETCTBYHOLWEN OCu. [1OCKOMbKY MpW CTauMoOHapHOM BpallaTeribHO-
nocTynaTenbHOM ABWXEHUM rasa rno KaHarny CKOpOCTb BpalLaTenbHOro ABWKEHNS B CUNY

CUMMETPUM [OBWXKEHUS MOXET 3aBMCETb TOJMIbKO OT paguyca r, a cocTaBnsioLias
CKOPOCTM BAOMb paguyca kaHarna paBHa Hyno, To U3 ypaBHeHus (1) cneayert:

oW,
oz
TO €CTb CKOPOCTb MOCTYNaTeNnbHOro ABUXEHMWS rasa BAOMNb KaHana nocTosHHa.

=0, (1)

=0, (2)
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YpaBHeva 3|7|J'|epa B UWINMHOPUYECKNUX KOoopauHaTax AOrda paccMatpuBaemMoro
AOBXEeHna nMeroT 1

’w 1 W,
2 T2 T
0z r T (3)
2 .
o __1 Mo
or V r
PeuweHuns ypaBHeHust (3) nmeroT Bug,
W =a-r;
v a-r (4)
w, =bl/r;

raoe a n b - KOHCTaHThI NHTEerpnpoBaHuA.

KOHCTaHTbl MHTErpnpoBaHusa a n b HaxogaTca ns npenenbHbIX YCoBUA. Tak Kak npwu
TaHreHuManoHOM nogaye rasa B TPAHCNOPTUPYHOLLUI KaHan CKOPOCTb Y CTEHKM KaHana,
T.€. Ha paccTosHumn D/2 oT ocu, onpepenseTcsi cneayowmM BblpaXXeHUEM:

Wo=Wo . 5)

2r

TO ObINO caoenaHo creaywwee nNpeanoriokeHue, 4YTO OCHOBHOE BRMSIHME Ha
BOMOKHUCTYI0 MbIYKY, HaxOOSALLYCA BHYTPU aspouHaMMYecKoro YcTpoucTBa B
cBOBOJHOM COCTOSIHUM OKa3blBaeT BTOpasa CocTaBnsioLas ypaBHeHus (4), Bbluncnsemas
no dopmyne (5). [lpu 3ToM, paguyc BUXPSA NPaAKTUYECKM paBeH pagunycy
TpaHcnopTupyoLwero kaHana. Ycnonb3ys nonydeHHoe 3HadeHune, MOXHO onpenenuntb
3Ha4yeHMe  JIOXKHOW  KPYTKW, CcO3daBaeMoW  aspoguMHaMUYEeCKMM  YCTPOMCTBOM.
Mpegnonoxue, 4To 3a OoAWH OBOPOT MOTOKA CXAaToro BO34yxa BOSIOKHUCTas Mblyka
nony4yaeT OAHO KpyyeHuMe (Ha JaHHOM 3Tane Mbl npeHebperaeM KO3 PULNEHTOM
npocKanb3blBaHWA) U B MUHYTY coBepLlaeTca n ob6opoToB, onpedenvm nosiyvyaemyto
MbIYKOWM KPYTKY OT BbIMYCKHOW Napbl BbITSXXKHOrO npubopa A0 ee 3akpenneHust co
CTEPXXHEBOW HUTLIO (MPeACcTaBeHo Ha puc. 2).

Mpn MopenvpoBaHWM BbILLEONUCAHHOIO npouecca Obinv NPUHATL  criegyowue
JonyLeHus:

1) BOMOKHUCTLIN MaTepuan He obnagaeTt BA3KOYNPYrMMU CBOMCTBaMWU, T.e. KpyTKa
He penakcupyeTcs4

2) CKOpPOCTb pacrnpoCTpaHEHUs KPYTKM BeriMka MO CpPaBHEHWIO CO CKOPOCTbHO
ABWKEHNS BOSTOKHUCTOro Matepunana4

3) CKOpOCTb TPaHCMOPTUPOBKMN BOMIOKHNUCTOrO MaTtepuarna He 3aBUCUT OT KPYTKK (T.e.
OTCYTCTBYET BO3LAENCTBME YKPYTKM HA CKOPOCTb OBWXKEHUA MaTtepuana) u He MeHsieTcs
BO BpEMEHU;

4) CONOKHWUCTBLIN MaTepuvan OAHOPOAEH, T.e. MOAyfb XECTKOCTM Ha KpydeHue
MOCTOSIHEH MO ANVHE NPOoAyKTa.
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PucyHok 2 - TexHonornyeckasa cxema popmMmmpoBaHnsa haCoHHbIX HATEN U3
BOMOKHUCTOWN MbIYKU

BmecTe c npeawecTByoWMMM AOMNYLWEHUSIMU 3TO MNpuBeAeT K TOMY, YTO KpyTka B
30He B Nto60 MOMEHT BpeMEHU OfHa M Ta e Ansi BCeX TOYeK BOJIOKHUCTOro matepuana
(MbIYKM), HAXOOSLLMXCS B 30HE KPYYEHMSI.

MpymeMm, 4YTO JNMHEWHast CKOPOCTb  ABMXKEHUS  MbIYKW, 3anpaBfsieMon B
aspoaMHaMm4ecKkoe yCTPOMCTBO, B 30He | paBHa V|, a NPOTAXEeHHOCTb 30HbI | paBHa S.

O6was kpyTka KM BOMOKHWCTON Mbl4kM OyaeT paBHa BeNUYMHE TNOXHON KPYTKW,
nony4yaemon MbIYKOW OT BO3QYLLUHOro NoTokKa:

KM = Knom ) (6)

roe - K, obwwas kpyTka;
Ko - KPYTKa, coobliaemas HUTU aapoanHaMUYECKUM YCTPONCTBOM.
MpupaweHne obwen kpyTkn dKm 3a Bpems dt paBHO
dKm = dKnox . (7)

[Ona xapaktepuctukn npupaweHna dKnox B 3oHe | 3a Bpemsa dt coctaensiem
crnegytllee ypaBHeHMe:

SdK 1 =ndt — ViKgpdt (8)
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roe ndt - HakonneHne BUTKOB MNOXHOMO KpyveHusi B 30He | 3a Bpems dt, BbidbiBaeMoe
paboTon aspoauHaMMYECKOro YCTPONCTBA;

ViK1 - nepeHoc noctynaTenbHO ABUXKYLLENCS HUTbIO BUTKOB JIOXKHOTO KPyYeHWUs 13
30HbI | B 30HY hopmupoBaHna 3a Bpems dt;

S - AnNvHa 30HbI.

Pasgenne obe yactu ypaBHeHus (8) Ha V1dt, nonyyaem ypaBHeHue

i.dK_BlJrKBlzi . (9)
Vi dt Vi

Mpu Hynesom HavanbHom ycnosun Kyjg) =0 v npu n=const pelueHne ypasHeHus

(9) npuHumaeT BUA

n V.t
K, =K, =7(1—6Xp(—?1)- (10)

1

dopmyna (10), no koTopon onpepenseTcs 3HavyeHue obwen KpyTkn B 30He |,
TEOpeTUYeCcKN pacnpocTpaHAeTcs Ha Bce Bpemsa paboTbl aspoanHaMU4ecKoro
yCTponcTBa, TO eCcTb A0 GeckoHe4yHOCTU. [lpakTuyeckn, 3HayeHue KpyTKu Jocturaet
peanbHOro npegena B KOHEYHbI OTpe3oK BpemeHu. [Ona Toro, 4Tobbl HanWTu ero,
npusegem ypasHeHue (10) k Buay:

. ) n n Vit n-
lim Ki = lim [~ - — - exp(-—)] = —2 | (11)
t—>00 tsw V1 V] S Vi

roe @- kKoaddULMEHT NpocKanb3biBaHNS.

B npegene, To ecTb Npn t= «~, 3HadYeHne Km okaxeTcs paBHbIM 3HAYEHUIO JTOXXHOWN
KpYTKM, coobLLaeMor asapogmHaMmn4eckum yCTpoONCTBOM.

M3 Bcero BbllWEeCKa3aHHOr0 MOXHO cAenaTtb BblBO4 O TOM, YTO aspoguHammuyeckoe
YCTPOWCTBO C TaHreHuuanbHbiM pacrofiokeHMeM MUTalLWero KaHana cnocobHo
co3faBaTb FOXHYK KPYTKYy W noggepXuBatb TemM caMbiM npouecc opMMpoBaHUSA
KOMBUHMPOBAHHbLIX (PACOHHbIX HUTEN U3 BONTOKHUCTOM MbIYKU, YTO MO3BOSISIET COKPATUTL
TEXHOMNOMMYECKNA Nepexoq W TemM camMblM  YBENMYUTL  MPOU3BOAUTENBHOCTb
npegnaraeMoro cnocooba.

BbIBObI

1. PaspabotaHo aspoauHamMuyeckoe YCTPONCTBO c TaHreHumanbHbIM
pacrnosiokeHneMm nuTalwero kaHana pans @opMmpoBaHna AacoOHHOM HUTU U3
BOJTOKHUCTON MbIYKN.

2. OnpegeneHo 3HayeHWe JFIOXKHOW KPYTKM, CO30aBaeMor aspoavHaMUYECKUM
YCTPOMCTBOM C TaHreHuuarbHbIM pacronoXeHneM nuTarLero kaHana.

3. AspoguHammyeckoe  YCTPOMCTBO C  TaHreHuuarnbHbIM  PacnosfiOXeHUeM
nUTaloLWEero KaHana no3BoSiieT COKpaTUTb TEXHONMOMMYEeCcKMn nepexog u Tem camMbiM
YBENUYNTb NPOM3BOANTENBHOCTL NpeanaraemMoro cnocoba.

Cnuncok ncnosnb3oBaHHbIX NCTOYHNKOB

1. MockaneB .., KoraH A.l'. lMpon3BoaCTBO KOMOWHUPOBAHHbLIX HUTEN HOBbLIX
CTPYKTYp // TeKCTUNbHas NPOMBbILLNIEHHOCTb. - 1995.-N7-8.-C.20-21.

SUMMARY

In work on the basis of thermodynamics and the theory of torsion of fibrous materials
the method of formation of shaped strings is considered. Functional dependence of value
twist from parameters of technological process and design features of an atomizer is
received. The opportunity of use of the developed way in manufacture is shown.
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YAK 687.016.5:687.2-055.2

HOBbIK NOAXOA K MPOEKTUPOBAHUIO XXEHCKUX
KOPCETHbIX U3AEAUN

M.I. UekuH, C.K. JlonaHOuHa

MpoBed€HHbIN aHanM3 pPOCCUMWACKUX CTaHOAPTOB TUMNOBbIX UIYpP >XEHWMWH Angd
NPOEKTUPOBAHUSA KOPCETHbIX U3AENUN, UX CPaBHUTENbHbIM aHanns ¢ eBpPOnenckuMun
CTaHgapTamMu nokasan HenonHOTYy oXBaTa BapuvaHTOB pa3mepoB Uryp HaceneHus,
BblAenseMbIX B POCCMWUCKOW TUMOMOMMKU, N HEeJOCTAaTOYHOCTb KONMU4YeCcTBa pasmepHbIX
npusHakoB. CyLlecTByoLWMe Krnaccudukaumm TMnoBbix uryp pasgenieHsl Ha ctaHgapThl
ANSA NPOeKTUpOBaHUS BrocTranbTePHOW rpynnbl U GenbeBbIX U34ENUIA MOSCHON rpynmnbl.
HeT cuctemsbl, B KoTopon 6bl npocnexuBanacb B3aMMOCBA3b KOHCTUTYLMU CTPOEHUs
rpyan n 6éaep. B HacTosilee BpeMs Npy KOHCTPYMPOBaAHUM KOPCETHBIX U3AENUN Takke
HE YYUTbIBAKOT TUMNbl TENOCIMOXEHUS >KEHLWMH, 4YTO gBnsietca npobnemon npu
NPOEKTUPOBAHUN U3L4ENWIA TAaKOro aCCOPTUMEHTA, Kak KOpCeThbl, rpaumu, nonyrpauum.

CyllecTBylolMe OTEYECTBEHHbIE METOAMKM MOCTPOEHUS KOPCETHbIX W3JAenui He
MUMEIT YETKOW NPUBA3KM K pasMepHbIM Npu3HakaM W GasupyloTcs Ha ycTapeBLUen
TUMONOIrUN, HE COOTBETCTBYIOLIEA CErOAHSILUHUM TUMOBbLIM (OUrypaMm >XEHLUWMH, U, Kak
crieacTeue, He UMetoT TpebyemMoro kayecTBa Nocafku U3genus Ha gurype.

[na ycTpaHeHnsa ykasaHHbIX HE4OCTaTKOB MPU MPOEKTUPOBAHUN KOPCETHLIX U3aenui
paspaboTaHa nporpamMmma aHTpornoMeTpudeckoro obcnenoBaHus UIyp XeHwuH. B
nporpamMmmy M3mMepeHunin, KpoMe NPU3HaKoB, ONpPeaensaoWwmnX pasmepsl rpyan, BKIHOYEHbI
pasMepHble NpU3HaKkW, onpedenswolmne nponopuun Tena, XapakTepusyllime Tunbl
TENOCNOXEHUS XXEeHCKNX puryp. NMoMMMO ncnonb3yemMbiX paHee pa3MepHbIX NPU3HAKoB B
nporpamMmMy  BKMAOYEH  psa M3MEPEeHUn,  AOMNOSMHAWWIA  MOPKONOrMyeckyro
XapaKkTepucTuky duryp 3TMX TUMOB, HEOOXOOUMYK ANA KOHCTPYMPOBAHMUS >KEHCKUX
KOPCETHbIX U3aeNnN.

Kak nokasan aHanua ctaHgapToOB U METOAUK KOHCTPYMpPOBaHUs, 06xBaT rpyam TpeTum,
onpeaensloWwnin NOMHOTHbIE TPYNMbl, B pacyeTax npyv MOCTPOEHUUM KOHCTPYKUMM He
yyacTteyeT. OgHaKo 3TOT pasMepHbIN NPU3HaK SBNSETCA B CyLECTBYIOLWMX CTaHdapTax
O4HUM ©3 [OBYX BedywMxX pasMmepHbIX MpusHakoB. B kavecTBe [OMOMHUTENBHOMO
pa3MepHOro npuaHaka Ansg onpegeneHvs MofHOTbI rPyau B CTaHAapTax UCNoNb3yeTca
«rnonepeyHas gyra rpygHOM >xenesbl», HO [aHHbI pa3MepHbIl NPU3HaK He [aér
aeTanbHoOW MHopmaLmm o pasmepax, NPonopLmnax n oopme rpyaHon xxenesbl.

MoaToMy B kadecTBe AOMNOMHUTENBbHOIO PasMepHOro npusHaka Ansg onpeperneHus
MOMHOTHOW TIPYNMbl BKMOYEHa Takas pa3MepHas XapakTepucTuka, Kak «paccTosiHue
Mexay natepanbHbIMW TOYKaMu Mo Ayre Yyepes BbICTynatoLlme TOYKM rPYAHbIX XKenéay.
MockonbKy AaHHLIA pasMepHbIA MPU3HaK B OTNMYMEe OT obxBaTa rpyau TpeTbero MeHee
3aBMCMT OT LUMPUHBbI CMNUHbI KU BooOLEe OT pa3mepoB M (POPMbl FPYAHON KNETKW, a,
crnepoBaTenbHO, nossonsder 6onee peanbHO U TOYHO OLEHUTbH pasMepbl U opmy
rPYOHbIX Xenés.

Y KEeHCKMX uUryp pasnunyHoro TEeNIOCMNOXEHUS pacCTOsiHAE MeXay IpyaHbIMU
xenesamu pasnuyHoe. [ns Toro 4Ytobbl €ro oueHuWTb Yy duryp pasHbiX TUMOB
TENOCINOXEHNSA, HEOOXOAMMO U3MEPUTb «PacCTOsiHUE MeXAy rpyaHbIMM XKernesamu Ha
ypoBHe obxBaTa rpyam TpeTberoy.

B pasHbIx TMNax uryp LEHTp rpyan MoXeT pacrioniaraTbCsl NO-pa3HOMY, He TONbKO
OTHOCUTENBbHO CpeanHHO-CarnTTanbHOW MNIMOCKOCTM, HO U OTHOCUTENBHO NaTepanbHbIX
ToYeKk. [1oaTOMy MOMMMO «pPaCCTOSIHUSI MEXAY COCKOBbIMKM TOYKamu» Heobxoaumo
npoaHanManpoBaTb «PacCTOSIHUS OT COCKOBbIX TOYEK [0 naTeparbHbix». OTO MO3BOSUT
OLIEHUTb PacnoroXeHune rpyam B NPOCTPaHCTBE.

MockonbKy BbiCOTa FPYAM Y Pa3HbIX TUMOB TEMOCIOXEHUS pasnnyHa, To B NporpaMmmy
AHTPONOMETPUYECKNX  U3MEPEHU  OOMOSIHUTENbHO  BKMKOYEHa Takke [aHHas
XapaKkTepucTuka.
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Mo paspaboTaHHOM nporpamMme ObINO  MNPOBEOEHO  AHTPOMNOMETPUYECKOE
obcnepoBaHue 350 xeHWMH no 49 pasmepHbIM NpudHakam. PesynbTaTbl NPoOBEOEHHbBIX
aHTPOMOMETPUYECKMX U3MEPEHWUI NO AaHHOW NporpammMe NO3BOSMIM NOSYYUTb MOSHYIO
AeTanbHyl0 MHOpMaUMo 0 pasMmepax U napameTpax uryp m nonyvmTb JOCTOBEPHYHO
MHOPMaLMIO O XapakTepe B3aMMOOTHOLIEHUSI OOBEMOB M Macc B obnactax rpyau wm
6énep. Cos3gaHbl Npeanochbinikn Ans paspaboTkM TUMOMOMMK KEHCKUX duryp ans
NPOEKTUPOBAHNS KOPCETHbIX U3L4ENUMA C YYETOM TUMNOB UX TENOCNOXeHus. PesynbTtaThl
obmepa nokaszann HeobXoOUMOCTb BKMOYEHUS B KNacCcMduKaumio TUMOBbIX Uryp
XEHLUMH NOMMMO MNOSHOT rPYAHON Xenesbl, UCNOoNb3yeMblX B €BPOMNenCcKMX ctaHgapTax,
HO He ucnonb3yembix B poccumnckom (F, G), ewé n 6onee manble NOAHOTLI, KOTOPbIX HET
Aaxe B eBPONEenCcKnx ctaHgapTrax.

lMpoBeaéHHbIE OOMepbl MO3BONWAM BbIAENUTb TUMbl TEMNOCOXEHUS KEHLMH Ans
Lenen KOHCTPYMpOBaHUA KOPCETHbIX usgenuin. Ha ocHoBe BblOeneHHbIX TUMNoB
TENOCNOXEHNs CHOPMUPOBAHbLI TPY FPYMMbl TUMOB PUIYP KEHLLMNH:

—  urypbl C yCNOBHO HOpMarsnbHbIM TWUMOM pacrnpeaeneHns XUPOOTIIOXKEHUN, Y
KOTOpbIX pa3Huua obxeata 6eaep € y4ETOM BbICTyNa XUBOTa U obxBaTta rpyam TpeTbero
(O6 — Or3) coctaBnsieT 8 cwm;

—  dourypbl ¢ NPenMyLLEECTBEHHBIM XMPOOTIOXKEHNEM B BEPXHEW YaCTM TyrnoBuLLa —
C BEPXHMMU TUNAMM XUPOOTIIOXKEHUS, Y HUX pa3HMLa 06XBaTOB COCTaBnsET 4 CM;

—  dourypbl ¢ npeobnagatoLwmnmM XUPOOTNOXKEHNEM B HWXHEW YacTu TynoBua — C
HVDKHUMU TUNaMK XUPOOTIIOXKEHUS, pa3Huua obxsaToB 12 cMm.

Mo npoBeAEHHBIM U3MEPEHUSIM U C YYETOM BblAENEHHbIX PYMn TUMOB TENOCOXEHNS
XKEHCKMX puryp paccyuTaHa npuHUMNManNbHO HOBasi pasmepHas Tunonorus Ans
NMPOEKTMPOBAHUSA KOPCETHbIX W3OENuUN, Kyga BKIHOYEHbl XXEHCKME TUMNoBble Urypbl C
nonHotamu F un G, a takke nonHoTel 4A n 3A. PasmepHas Tunonorma BknoyaeT B cebs
OCHOBHble  Tabnuubl BENWYUH pasMepHbIX MPU3HAKOB ANS  NPOEKTUPOBaHMUS
OloCcTranbTeEpPOB M MOSICHbIX OenbeBbIX U3OENWA, a TakKe OOMNOSNHUTENbHbIE Tabnuubl, B
KOTOpbl€ BKIOYEHbI pa3MepHble NPU3HAKN, MMEIOLLME TECHYIO KOPPENSLMOHHYIO CBA3b C
ONVHON Tena, AN NPoeKTUPOBaHMS N3ennin ¢ rpagaumen No pocTam.

Ha 6ase HoBoW pasmMepHOM Tunonornn paspabotaHa oO6bLEAMHEHHas MeToauka,
no3Bonslowasi MNPOEeKTUPOBaTb KOHCTPYKLUUM He TONbKO OlCTranbTepoB, HO W
KOMMMEKTOB KOPCETHbIX WU3OENWW, MOSACHbIX, a Takke WU3Lenuni, o0beguHSIWNX 3TU
rpynnel  (KopceTbl, 6ogu, rpauuu, nonyrpauuun...). Bnepeble paspaboTaHHas
06beanHEHHAA MeToAMKa NPOEKTMPOBaHMSA MO3BOSISET CO34aBaTb COpasMepHble MeXay
coboi KopCeTHbIE N NOSICHbIE U3AENUS.

B paspaboTaHHOM MeTOoAMKE NPOEKTMPOBAHUS BbIBEOEHbI HOBble aHaNUTU4ecKune
3aBUCMMOCTU B pa3MeEpHbIX Mpu3HaKax. OTO CBA3AHO C UCMOMb30OBAHWEM pa3MEPHbIX
NPU3HaKOB, paHee He YYUTbIBAEMbIX NPU NPOEKTUPOBAHUM KOPCETHbIX M3genuin. Takux,
KaK «pacCTOsiHME MeEXAy PYAHbIMU Kere3aMny, «pacCTosiHMe Mexay natepanbHou n
COCKOBOM TOUKaMmy, «paccTosiHUE Mexay TOYKaMu Hadarna rpyaHomn Xenesbl», «BbicoTa
rpyam» u MHormx gpyrmx. VMicnonb3oBaHue 3TUX 3aBUCMMOCTEN MNO3BOMMUIIO MOSYYUTb
KOHCTpYKLMIO, ©onee TOYHO COOTBETCTBYIOLLYID MapamMeTpam MOBEPXHOCTM Tena, B
OTNMYME OT CYLLECTBOBABLUNX PACYETHO-aHANUTUYECKUX METOOUK MPOEKTMPOBAHUS.

Mo pa3paboTaHHOM HOBOW METOAMKE HA OCHOBE HOBOW TMMONOrMM paspaboTaH psg
NPOMBbILUNEHHbIX Konnekumn mogenen gna doupm OO0 «[umatoH», OO0 «Knaccuka
oenba», OO0 «bnuccy». Konnekuusi, paspabotaHHas gna OOO «bnucc», 6Gbina
npegcrtasneHa Ha Salon International de la Lingerie & Inderfiliere B MNapwke B 2007 1. 1
HarpaxkgeHa GpOH30BOW, ABYMS cepebpsiHbIMU 1 OBYMSA 30510TbIMM MegansimMum Ha 9-on
MEeXOyHapooHOM chneumanuanpoBaHHou BbicTaBke «Mama u guta» B 2006 1. un
cepebpsiHOM Mefanbio, ABYMSA 30M0TbiIMM M MNOMy4YMna rpaH-npu KoHkypca Ha 10-on
MeXOyHapoa4HOW cneunannanpoBaHHom BeicTaBke «Mama u gntay B 2007 r. B Mockse.
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SUMMARY

In article the new program and results of anthropometrical research of female figures
is submitted. In result classification of typical figures is expended in view of types of a
constitution, the dimensional characteristic and a technique of designing of various kinds
stay-makers products is submitted.

YAK 685.34.035.51:675.017

ONTUMU3ALUUA TEMNEPATYPHO-BPEMEHHDbIX
NAPAMETPOB TEPMOOBPABOTKU HATYPAABHOWM
KOXMU

C.Jl. dypawoea

OnTumusaums TemnepaTypHO-BPEMEHHbBIX NapamMeTpoB TEMNMOBOro BO3AEWCTBUSA Ha
nonydabpukat obyBn nocre dopmoobpasyrolmnx onepaunmn MMEET Ba)XHOE 3HaYeHue
ana  obecnevyeHns Heobxogumon HOPMOYCTOMUYMBOCTM 0OOYyBM U paulMOHANbHOro
MCNONb30BaHUSA 3HEPropecypCoB.

C uenbio yCTaHOBMEHUSA ONTUMarbHbIX NapaMeTpoB TepmMoobpaboTkn npu dukcaymm
dopmbl Bepxa 6ecnogknagoyHon 00yBu ObiMM NpoBedeHbl MUCCrefoBaHWUA BAUSHUA
TemnepaTypbl 1 BpeMeHU BO3LENCTBUS Ha (POPMOYCTONYMBOCTL HATypanibHOM KOXWU Npwu
OBYXOCHOM PacTSXKEHWUMU.

lMocTaBneHHyto 3agadvy peluanu ¢ ucnonb3osaHmeM D-onTumanbHOro nnaHa BTOPOro
nopsaka, KOTopbl npegnonaraeT BapbupoBaHMe (DaKTOPOB Ha Tpex YPOBHsX (Tabnuua
1). MnaH skcnepMmeHTa NpeacTaBrneH B Tabnuvue 2.

Tabnuua 1- YpoBHM BapbMpOBaHUS hakTopoB

Temnepatypa (T),°C;  (X1) Bpewms (t), muH; (X2)
Max (+) 150 8
0 120 5
Min (-) 90 2

B kauecTBe maTtepmana Bepxa MCNOSb30Bancs MOSYKOXHUK 3NacTUYHbIN «Mupax».
[ByxocHoe pacTtspkeHne obpasLoB maTepmanos Ha 15% ocyLwecTBNSNoCb Mo MeToanke
[1] ¢ wvcnonb3oBaHMEM aBTOMATU3MPOBAHHOIO Komnnekca [2]. NccneposaHug
UMUTUPOBANU pearnbHbI TEXHONOMMYECKUN MNpouecc u3rotoBrneHus obysu: obpasupl
KOXM  YBMAXHANUCb TepmMoandy3MOHHO-KOHTaKTHbIM crnocobom € npuBecom Bnaru
1,5%, TennoBoe Bo3gencTBMe Ha AedpopMMpOBaHHbIN 06pasel, OCyLLEeCTBIANOCH Yepes
15 MWMHYT nocne Havyana npouecca penakcauuu, BpemMs HaxoxaeHus obpasua Ha
nyaHcoHe coctasnano 115 muHyt. B pesynbTaTe akcnepumeHTa Obinn MonyyYeHbl
KpuBble pernakcaunm HanpsXXeHnn (pUCcyHok 1).
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PucyHok 1 - KpuBble penakcauumn HaTypanbHOM KOXWU NpY pasnnyHbIX pexumax

TENNOBOro BO34eNcTBUs
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Pa3nuyHbIi XapakTep KPUBbLIX M3MEHEHUS HANPSPKEHUA BO BPEMEHU MpU pasnnyHon
TemMnepaType roBOpUT O CyLLECTBEHHOM BIIUSIHAM PEXWMOB TEMMOBOrO BO3AENCTBUS HA
MexaHu3M MnpoLiecca penakcauum.

Ha KpuMBbIX MOXHO BblAENUTb XapakTepHble TOYKM M y4yacTku. Tak, Hanpumep, Ans
KpMBOM penakcauuMuM HanpsikeHuin (pucyHok 1, a), MnonyyeHHoOW npu BO3OEWCTBUU
Temnepatypbl 150°C B TeuyeHMe 8 MMWH., Touka oy COOTBETCTBYET HauyarbHOMy
HanpsKeHWo, BO3HMKaOLWEeMy Npu ABYXOCHOM pacTskeHun obpasua Ha 15%. YuyacTtok
co-1 OTpaxaeT penakcauuio, NPOUCXOAALLYI0 B CTPYKType MaTepuana B HOpMalibHbIX
yCrnoBusIX B Te4eHne 15 MuH., 3aTem OCyLLECTBSIETCS TEMSOBOE Bo3gencTeme (Touka 1).
BosgeiicTBMe Ha MaTepuan TemnepaTypbl 150°C Bbi3blBaeT peskoe najeHue
HanpskeHnn Ha 30%, KOTOpoe NpPoOUCXOAUT MPUMEPHO B TevyeHne 2,5 MUHYT.
YMeHbLUEHNE BHYTPEHHUX HanpshkeHWrW BbI3BAHO, MO-BUAMMOMY, COBMECTHbIM
JevctBMeM Tenma UM Brary, KoTopoe noBblWAaeT TeMn neperpynnvpoBkA U
packpyynmBaHMsa MaKpOMOIEKYS KofnareHa, a Takke TEPMUYECKUM pacLUMpeHnEM KOXn
[3]. Touyka 2 cCOOTBETCTBYET MWHMMArilbHOMY 3Ha4YeHU0 HanpskeHun. [anbHenwee
AeVCcTBME BbICOKOW TemnepaTypbl Bbl3blBaeT BO3pacTaHUe BHYTPEHHUX HaNPsHXeHUn 0
TOYKM 3, COOTBETCTBYIOLLEN MOMEHTY MpekpaweHus Bosgencteus Tenna. Poct
HanpsbKeHUWn Ha yyacTke 2-3 BbI3BaH npeobnagalowum OenCTBUEM  HaMpPsSKEHWUN,
BO3HMKaKOLWMX B pe3ynbTaTe yCaaku Matepuana npu ero 3Ha4ynTenbsHOM Nporpese v noa
OencTBumemM nHTeHcnrkaumm npouecca yganeHums Bnaru u3 CTpykTypbl MmaTepuana.

Kak BMOHO M3 Xxapaktepa KpuBOW Ha y4yacTtkax 1-2 m 2-3, CKOpOCTb nageHus
HanpsXXeHNn U CKOPOCTb UX BO3pacTaHUA NpuUMepHO oauHakoBbl. lMocne npekpaleHus
BO3OENCTBUSA TemnepaTtypbl Ha y4vactke 3-4 Habniogaetcd KpaTKOBPEMEHHOE
BO3pacTaHWe BHYTPEHHUX HaMNpsXKeHUW, BbI3BAHHOE TEpPMUYECKUM aPdekToMm —
ckatnem matepuana npu oxnaxgeHuun [3]. Mpu aToM nNocne npekpalwieHus nogsoaa
Tenna HanpskeHWss AOCTUraloT NOYTU HavanbHOW BENUYMHBI 6o (Touka 4). [Nocneaytolee
oxnaxaeHve maTepuana NpUBOAUT K CHUKEHUIO HanNpPsKeHUN.

CpaBHeHune kpuBbix 1,2,3 (pMCyHOK 1,a) penakcaumm HanpsbkeHWn npu pasfinyHoOM
BPEMEHM TEnnoBOro BO3AEWCTBMSA MOKa3biBaeT, YTO €ro YMeEHblUeHMe U3MeHseT
XxapakTep npoTekaHna npolecca penakcauui. Bosgencrteme temnepartypbl B TeyeHne 5
MMWH. BbI3blIBA€T MEHbBLUMIN POCT HaMpPsPKEHWW Ha ydacTke kpusown 2-4. pu gencrTeum
TemnepaTtypbl B TeYyeHue 2 MUH. Ha KPUBOW OTCYTCTBYET yyacToK 2-3, Tak Kak u3-3a
KpaTKOBPEMEHHOCTN BO3OENCTBUS TemnepaTtypbl He MNpoUCXOAUT  3HAYUTENbHOro
nporpeBa martepuana, a pocT HanpskKeHWn B OAHHOM Crydae Bbi3BaH OXMaxaeHuem
mMaTtepuana.

XapakTep KpuBbIX penakcaLmn HanpshkeHui Npu Bo3aeicTenm Temnepatypbl 120°C u
90°C aHanoruyeH, Ho BeNUYMHA PoCTa U NaAEHWst HaNpsXXeHUN oTnnyaeTcs. Yem Bbilue
Temnepartypa TennoBoro BO3gencTens, Tem 6onee 3HaunTeneH nepenag Hanps>keHnn B
MaTepuane. XapakTep HaknoHa KpuBbIX MoOKasbiBaeT, 4YTO 0Oonee WHTEHCUBHO
penakcaLus HanpshXxeHWUi npoTekaeT Npu TemnepaType Boaaelictanst 120°C.

Ha pucyHke 2 npenctaBneHa guarpamma obLien Jonu penakcauum npy pasnuyHbiX
napameTpax TemnepaTypHO-BPEMEHHOIO BO3OEeNCTBUS.

6‘-:-0' 10"{:'
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PucyHok 2 — [lnarpamma o6Luen gonu penakcawumm
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M3 aguarpammbl BUOHO, YTO YBENMYEHWE BpeMeHU TenroBoro BO3AeNCTBUS
yBenuumBaeT o0y OONI0 pernakcauun npu Bcex 3HayveHusx Temnepatyp. NageHve
HanpsPKEHUN MaKcMMarbHO npu TemnepaType BoaaeiicTeus 120°C.

Mo ncteveHnn 115 muHyT oGpaseL, oceBoboxganca ns npubopa M Haknemeancsa Ha
KapToH Anda dukcaumm guametpa nonycgepbl. C NOMOLBID 3NEKTPOHHO-LMGPOBOro
LUTaHreHpencmaca, C TOYHOCTb u3aMeHeHus 0,05 MM, OCywWwecTBNANUCH 3amepbl
BbICOTbI OT(hOpMOBaHHOro obpasua Yepes CeEMb CYTOK NOCMEe CHATUA ero C nyaHCoHa.
Pacuét koadpduumenTa dpopmoycrtonumsoctu (Ky 1) NponsBoamnncs no gpopmyne

H.
K,y ="

-100,
H, (1)

roe: Hi — makcumanbHas BbicOTa o6pasu,a yepe3 CeéMb CYTOK TMocCre CHATUA C
nyaHCOHa, MM,

Ho — MakcumanbHas BbicoTa o6pasLa, HaxoAsLerocs Ha nyaHcoHe, MM.

lNocne pacdeta KOI(PPULUMEHTOB OPMOYCTOMYMBOCTU MaTpuULa SKCNEPUMEHTA
Oblnia AOoMOfHEHa 3HAYEHUAMM KpUTEPUS ONTUMU3aL UK.

Tabnuua 2 - NnaH akcnepuMeHTa

Ne Ne
onbiTa X % Kd"H ' onbiTa X X K¢'H :
1 - - 72,2 6 0 + 90,8
2 - 0 76,7 7 + - 83,4
3 - + 81,3 8 + 0 90,1
4 0 - 83,1 9 + + 90,5
5 0 0 88,0

C ncnonb3soBaHmem nporpammbl STATISTICA 6b110 Nony4eHo ypaBHEHWE perpeccuu,
oTpaxatoLiee 3aBMCUMOCTb koadpdumumeHTa hopmoycTonumBocT ot Temnepatypbl (T) 1
BPEMEHM TennoBoro Bo3aencTaus (t):

Kpn = 84+5,6T+4t+2 5T2 (2)

N3 ypaBHeHWss BMOHO, YTO YyBENUYeHWe TemnepaTtypbl U BpeMeHW BO3AENCTBUSA
NpMBOOUT K YBENMUYEHUIO KO3ahduumeHTa hopMOoyCcTONYMBOCTH, Bonee 3HadnTenbHoe
BNUSIHME Ha KpUTEpU ONTUMU3aunn OKasbiBaeT TeMnepaTypa TennoBOro BO34eNCTBuS.

Mpacuk nsonuHum (pUcyHoK 3) nokasblBaeT, YTO JOcTaToyvHas (POPMOYCTOMYMBOCTb
(Kp.H=80%) nocturaeTcs npu Temneparype TennoBoro BO3AencTans 100°C B TeueHne 4
MWUHYT.
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PucyHok 3 — Npadunk n3onnHum koadduumeHta dopmMmoyCcTonYnBOCTH

Taknm 00pa3om, yCTaHOBMEHO, 4YTOo And dumkcaumm ¢opmbl Bepxa 00yBM Mpu
npoussoacTBe OGecnogknagovHon obyBu Heobxogumas (GOPMOYCTOMYMBOCTb MOXET
OblTb  OOCTUrHYTA nNpW Ccregylowux pexmmax TepmoobpaboTkm: Temnepartypa
Bo3peiicTBusi-100°C, Bpems 06paboTku-4 MuHYTbl. [anbHellee yBenuyeHue
TemnepaTtypbl U BpEMEHN BO3OENCTBUA ABMSETCA HeLenecoobpasHbiM, Tak Kak MOXET
noBreYyb K yXyALleHUI0 CBOWCTB KOXM Npu ee neperpeBe u notpebyeT 3Ha4YnTEnbHOro
pacxofa OnekTpo3Heprnv, a Takke  yBeNnuuuT BPEMs TEeXHOSIOMMYeckoro Luukna
N3roToBneHnsi ooyeu.

Cnuncok ncnonb3oBaHHbIX UCTOYHUKOB

1. ®ypawosa, C.JI. MeTtoguka wuccnegoBaHus ynpyronnacTUYECKUX CBOWCTB
00yBHbIX MaTepuanoB Npu ABYXOCHOM pacTtsbkeHun / C. J1. ®dypawosa [u ap.] //
MeTponorudyeckoe obecnedeHne, ctaHgapTusaumsa u cepTudmkaumsa B cdepe
ycnyr: MexayHapoaHbid cOOpHMK HayyHbIX Tpygos: - WaxTte:: FOPIYSC, 2006. -
c.24-25.

2. lopbauunk, B.E. ABTOMaTU3MPOBaHHbLIA KOMMMEKC ANl OLEHKM MEeXaHUYeCKUX
concTtB matepuanos. B.E. Nop6auuk [u ap.] // BectHuk BI'TY, Ne11, 2006, -c. 5-
8.

3. Agwuresanos, J1./.-O. YBnaxHeHue, cylika W BRnaxHo-TennoBass obpaboTka B
obysHoMm npowussoactee / J1.LU.-O. Aguresanos.- Mocksa: Jlerkagd u nuvweBas
npom-cTb, 1983. — ¢.34-35.

SUMMARY

Researches directed on an establishment of optimum parameters of heat treatment at
fixing the form of top of footwear unlined with use of a mathematical method of planning
of experiment.

The stretching was carried out with use of the automated complex which allows
quickly and with a high degree of accuracy to carry out measurement and data
processing about elastic - plastic properties of materials. Character of curves of a
relaxation of pressure in time is investigated at various modes of the heat treatment, the
reflecting complex mechanism of process of a relaxation at thermal influence.
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YAK 685.34.037:685.34.017.3

PA3PABOTKA METOAUKMU OLLEHKWU KAESLLEN
CNOCOBHOCTU TEKCTUAbHbIX MATEPUAAOB
C TEPMOKAEEBbIM MOKPbITUEM

3.I'. MakcuHa, K.A. 3azaticopa

OueHKa TexHOMNorMyeckon MpUrogHOCTU KOMMMEKTYIOLWMNX ANS Npou3BoAcTBa 00yBM
ABNSAETCH aKkTyanbHOW 3ajaden, Tak Kak Ha cTaguu BXOAHOro KOHTPONSA No3BonseT He
TONMbKO OLIEHUTb KayeCTBO KOMMMEKTYIOLWMX, HO W MNPOrHO3MpoBaTb CTAbOUIbHOCTb
TEeXHONMOrM4eckoro npouecca. Ha ocHoBaHMM OaHHbIX O CBOWCTBaX KOMMIEKTYHOLNX
ONTUMUBNPYIOTCA TEXHOMOrMYECKMe MpoLecChbl U PEeXMMbl, YTO MO3BOMNSAET YMEHbLUNTb
oTOpakoBKy nonydgabpukata N0  CTaguaMm  TEXHOMOINMYEecKkoro npouecca W,
COOTBETCTBEHHO, YMEHbLUNTbL PAcXOAbl HA NPOM3BOACTBO 00YBM.

B HacTosiwee BpeMdA LWNPOKO UCNOoIb3yeTcd pa3H006p83HbIVI aCCOPTUMEHT
TEKCTUIbHbLIX MaTepuasioB C TepMOKNeeBbiIM NMOKpPbITMEM AONA NOAKNagakn U
MeXnoaknaakm B O6yBVI. OueHb BaxHO npu BbliNyCKe NoaobHbIX mMmaTtepunanos n npu
3anycke B MacCcoBO€ Mnpom3BoacCTBO OLUEHUTb MPOYHOCTb CKNneunBaHUA MaTtepuanoB C
TEPMOKIieeBbIM MOKPbITUEM.

Ona oueHkn knedawen cnocobHOCTU TEKCTUNbHbIX MaTepuanoB C TEPMOKIEEBbIM
NoKpbITUEM pekoMeHayeTcs ncnosnb3oBaThb roCT 29319 «Matepnansl
TepmonnactuyHble. MeTtoa onpefeneHuss npovHocTu». [lo gaHHOMy cTaHaapTy B
KayecTBe NoArioXKW, C KOTOPOW CKNemBaeTcd Matepuan C TepMOKMNeeBbIM NOKPbITUEM,
NCNonb3yeTcsl ABYXCNONHas Knpa3a.

Takke MO yKasaHHOMY CcTaHAapTy [ONs  CKNeMBaHWS CUCTEM  WUCMONb3yeTcs
npucnocobrneHne K paspbiBHOW MaluvMHe, FOe co3gaeTcs Tpebyemoe [aaBrieHue wu
Temnepatypa AybnupoBaHus. [JaHHoe npucnocobnenne 6bino  paspaboTaHo
BHUNIMWKom n B HacTosiwee BpemMsi nmeeTcss B Pecnybnunke benapycb TOnbko Ha
lMMHCKOM 3aBOAE MCKYCCTBEHHbIX KOX.

LWnpokoe ucnonb3oBaHve Ha OOYBHbIX NPEeANPUATUAX TEKCTUITbHbIX MaTepuarnoB C
TEPMOKNEEBbIMN  MOKPLITUAMM  HE  MNO3BONSAET BHEAPUTb B  TOBapOBeOYeCcKUX
nabopatopusax FOCT 27319 «MaTtepmanbl TepmonnactuyHble. Metoa onpeaeneHus
MPOYHOCTM» AONA  OLUEHKU MPOYHOCTU CKIEeUMBaHMSA MOCTYyNawLWmMx OT pPasfuyHbIX
NMOCTaBLUMKOB MaTepuarnoB C TEPMOKMNeeBbIM MOKPbITUEM, Tak Kak oTcytcTByeT B Pb
NPOM3BOACTBO [ABYXCMOMHOM KUP3bl M OTCYTCTBYKOT Tpebyemble npucnocobneHnsa kK
paspbiBHOM MalwnHe, KOoTopble obecnevvBaloT TOYHOE COOMIAEHUE  PEXNMOB
AybnupoBaHusa maTepuanos.

BbiwenanoxeHHoe noTpe6oBano pelwuntb BOMPOC O paspaboTke OOCTynHOW AOns
06YBHbIX NPeanpUATAN METOAMKN OLIEHKU NPOYHOCTU CKNemBaHus 0ByBHbIX Matepuanos
C TEePMOKIIeEBbIMM MOKPLITUAMM.

B cooTBeTCTBUM C NOCTaBNEHHOW 3aaayen Gbinm BolOpaHbl B Ka4eCTBE NOASTOXKN AN
cKkneuBaHus ¢ nogknagoyvHeim matepuanom apt. 100.03.220.070-00 ¢ TepMokneeBbIM
MOKpbITUEM M3 cornonuMMmepa a3TuneHa ¢ BuHunauetatom (OBA) npomssogctea OA
«HeBenbTexHonpom» . HeBenb TakMe MaTtepuansl, Kak Tuk-capxa apt. 6989,
TEKCTUIbHLIM MaTepuan apT. 7088, 64a3b no TY 17-63-10065-81, kup3a OByxcrionHas
rnagkokpaweHasi no FOCT 19196.

[ybnunpoBaHne cuctem no 1 BapuaHTy ocyulecTtensanocb B cootBeTctBum ¢ TOCT
29319 «Matepmanbl Tepmonnactuyeckme. MeTog onpegeneHns nNPoOYHOCTUY» B
nabopaTtopun [MMHCKOrO 3aBOf4a WCKYCCTBEHHbLIX KOX. [lo BTOpoMy BapuaHTy
nybnuposaHne BbiNonHANocb Ha npecce [OB-O B npomsBogctBeHHbIx ycnosuax OAO
«KpacHbin OkTa0pb». Pexumbl cknemBaHua Ons OABYX BapuaHToB ObilM OAMHAKOBBI.
Temnepatypa gybnuposanusi coctasuna 13045 °C, gaenenune - 0,45 Mlla n Bpemsa - 7
CeKyHa.
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[ns kaxgon cknenkn 6uino obpasosaHo no 5 ob6pasuosB cuctem. Pasmepbl o6pasLoB
N onpegeneHve MpoYHOCTM Ha paccrnavmeaHue cooteeTcTByoT [OCT 22307 «Knewn
obyBHbIE. cnblTaHWe NPOYHOCTU KNeeBbiX COeAMHEHMI Ha COBUT N paccranBaHme».

B Tabnuue npeacTaBneHbl CTaTUCTMYECKME XapaKTePUCTMKM MPOYHOCTU  Ha
paccnauBaHve cuctem no AByM BapuaHTaM CKNnenBaHus.

Tabnuua — Ctatuctnyeckue XapaKTepucTtukn npo4YHOCT Ha pacciianBaHne CUCTem

1 BapunaHT 2 BapunaHT MapameTp

Matepuan 5 5 5 5 CrblopenTa

, ; , , pacyeTHbIl
0O O
NOANOXKN H/cm o, Hicm o H/cm o, Hicm o ?
TekcTunb-
HBIV 2.05 0,61 29,6 2.20 0,75 | 34,08 0,352
maTtepunan
apt. 7088
Tuk-capxa 3,15 0,74 23,4 3,00 0,89 | 2956 0,306
apt. 6989
Baak 4,07 0,91 224 3,99 0,99 | 24,91 0,129
apt. 106
[Byxcnon-
Has K1p3a 2.83 0,85 29,9 2,75 092 | 3345 0,153
rnagkokpa-
LeHad

[aHHble Tabnuubl NOKa3bIBaKOT, YTO CpeaHNe 3HAYEeHUss MPOYHOCTU Ha paccrnavBaHune
no OBYM BapuaHTaMm umelT Hebonbline pacxoxgeHvs. [na nepBoro BapuaHTa -
HECKOMbKO MeHbLUME 3Ha4YeHUsA KO3 PULNEHTOB Bapmauun. HamMmeHbLUyo NPOYHOCTb Ha
paccrnavBaHve MMerloT obpasubl C NMPUMEHEHUEM B KayeCTBE MOAMOXKU TEKCTUMbHOMO
matepuana apT. 7088, koTopbin uMeeT B cBoeM coctaBe 37% nonmacpmpHbix n 63%
X/6yMaXKHbIX BOMOKOH.

bnnskne 3HaveHus NPOYHOCTN Ha paccnamnBaHne " OOLLUHOCTL TeHAeHuMn ans
ncenenyemblx BbI60pOK npepgnonararoT OAHOPOAHOCTb MOJTyYEeHHbIX AaHHbIX MO OBYM
pasniMyHbiM  BapuaHTaM nofny4YyeHunAa CKrneek. O,EI,HOpOD,HOCTb OaHHbIX Ona  KaXXgoro

BapuaHTa NoasfoXkn Obina npoBepeHa no kputeputo CTblogeHTa t [1], n pac4yeTHble
3Ha4yeHusa NnapameTpa NpeacTaBneHbl B Tabnuue.
MpoBepsieTcs BbINOMHEHWE YCNOBUSA

‘ ! ‘< tTa6n.oc/2(n1+n2—2). (1)

Mpn BbINONHEHUN ycnosus (1) rMnotesa 06 OAHOPOAHOCTU BbIGOPOK MPUHUMAETCA.
Ona Hanbonee pacnpoCTPaHEHHOTO TMPU  WHXEHEPHOM  SKCMEPUMEHTE  YPOBHS

3HaunmocTn o = 0,05 n cteneHmn ceoboabl (5+5-2)=8 l‘Taﬁn. paBHo 2,306 [1]. B Hawwem
cnyyae ycnosue (1) cobntogaetcs M runotesa o6 OAHOPOAHOCTU BbIGOPOK BEMUYUH
NPOYHOCTU Ha paccnamBaHue, MOMyYeHHblXx No 1 W 2 BapuaHTam, NpPUHUMaeTCA.
CnepoBaTenbHO, MofyyaTb CKMAEWKM Onsi onpefeneHvs NPoYHOCTU Ha paccriamBaHue
Npy OUEHKe KayecTBa MaTepuanioB C TEPMOKNEEBbIM MOKPbITUEM MOXHO MNyTEM
aybnupoBaHua cucteM Ha npeccax Tuna [OB-O npyv COOTBETCTBYHOLIMX peXnmax
TeMnepaTtypbl, JABNEHUS N BPEMEHUN BbIAEPXKKN.

HecmoTps Ha cyLleCcTBeHHbIM pa3bpoc NPOYHOCTM Ha paccnavBaHWe npu pasnuyHbiX
MaTtepuanax nognoXxku ans nepsoro BapuaHta ot 2,05 H/cm go 4,07 H/cm, a ansa
BTOporo BapuaHta ot 2,20 H/cm pgo 3,99 H/cm, BenuuuHbl cpegHekBagpaTUYHbLIX
OTKITOHEHUN M3MEHSIIOTCA He TakK cyllecTBeHHO. [MoaTomy rmnortesa o6 O4HOPOAHOCTU
BCEX 4-X BbIOOPOK, M3BIIEYEHHbIX U3 OOQHOW FreHepanbHOM COBOKYNHOCTM, NPOBEpPSifiach C
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ucrnonb3oBaHnem kputepusa F-pacnpegenenust [1]. Tpu BbinonHeHun ycrnosus (2) [1]
rmnoTtesa 06 ns3snevyeHmn BolBOPOK N3 OAHON reHeparibHOW COBOKYMHOCTU NPUHUMAaETCH

o2

5

g2 < U, (k-1; n,+n, +n, +n, —k). (2)
Mcnonb3ys metoauky [1], Obinu paccumTaHbl Onsi BTOPOro BapuaHTa CKINeek npwu

pPa3nnyHbIX NOANOXKaxX cnenyrune napamMmeTpbl:
4

2P,

p= —j:lk : 3)

2 220‘1.2
S Y @
§,2 _ niZ(ﬁj _]_7)
k-1

roe ]_9j - cpegHeapudMeTUMYeckoe 3HayeHue NPOYHOCTU Ha paccnaveaHve Ons

5 (5)

KOHKPETHOro Bnaa noarioxku;

O, - BenuMuMHa CcpegHekBaapaTUYHOrO OTKIMOHEHWA ANna  KOHKPEeTHOro Buaa
NOAMOXKM;
n; — KONU4YeCTBO UCMNbITAHWUIA ANS KOHKPETHOro Buaa noanoxku (i = 5);

k — KOoNU4ecTBO BbIBOPOK, BKMOYAEMbIX B OHY COBOKYNHOCTb (K = 4).
2

“

P paBHO 2,985 Hicwm, S?= 2,843 wu §'2= 0,707 » OTHOLIEHNEe = 4,02.

2

5]

2
Kputepun ouwepa 00,05 (3; 18) paBeH 4.08 [1]. CnepoBaTtenbHo, ycnosue (2)

BbIMOJTHAETCS M MOXHO cAeNniaTb BbIBO4 O TOM, YTO Matepuan noaroXky He okasbiBaeT
CYLWIECTBEHHOE BIIMSIHWE Ha BEMWYMHY MPOYHOCTM Ha paccnavBaHWe npu OLEHKe
KadecTBa TepmoniacTM4ecKkoro marepmnana.

lMNpoBeneHHble MccnegoBaHUA M OUEHKa AdaHHbIX MPOYHOCTW Ha paccrnavBaHuve C
NCMOb30BaHNEM CTaTUCTUYECKUX XapaKTepucTuk n kputepuer CTtbiogeHTa n Puwepa
nokasarsnm, 4YTO OLIEHKY KayecTBa TEKCTUITbHbIX MaTepmanoB C TEPMOKIIEEBbLIM NOKPbITUEM
no nokasaTtesnto NPOYHOCTU Ha paccrnamBaHWe MOXHO OCYLLEeCTBNATb MNyTeM MonydeHus
CKMeeK npu COOTBETCTBYIOLLMX pexumMax U fnpu UCMOMNb3OBaHUU B KayecTBe MOASOXKM
TKaHeBbI MaTepuarn, xenatenoHo co 100% cogepxxaHvem xnonka. B ¢Bs3u ¢ Tem, 4to
TUK-Cap>xa UMeeT BOonbLUYI0 MNOTHOCTb, TO ANS OUEHKN Knesuwen cnoCoBHOCTU MOXHO
pekoMeHOOoBaTb TUK-CapXy B3aMeH OBYXCITOMHOM KUP3bI.

Ha ctagum BXOQHOrO KOHTPOMSA Ha OOYBHbIX MPEeanpuUsTUAX MOTyYeHUe CUCTeM
MaTepuanoB MOXHO OCYLLECTBMATL HA UMetoLemMcs obopyaoBaHMm ans gybnupoeaHus
Bepxa 1 nogknagku ¢ cobniogeHmemM TEXHOMNOMMYECKUX PEXMMOB 41151 KOHKPETHOrO Kres-
pacnnaea, HaHeCEHHOro Ha TEKCTUIbHYIO OCHOBY.

Cnuncok ncnorsnb3oBaHHbIX NCTOYHNKOB

1. AmBasaH C.A. Cratuctndyeckoe uccnegosaHne 3aBucumocten. — Mocksa:
MeTtannyprua, 1968. — 227 c.

SUMMARY

The technique of an estimation of durability on stratifyings of textile materials with
thermoplastic coverings is developed.
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YAK 677.022.484.4; 004.4

TEXHOAOTUYECKUA NPOLLECC NOAYYEHUS
BBICOKOPACTAXMUMOMN KOMBUHUPOBAHHOM MPAXMU
MHEBMOMEXAHUYECKOIO CNOCOBA NPAAEHUA

A.C. [lJsecunee, A.I'. KocaH

Opexpna, U3roToBrieHHasi C MCMOSNb30BaHMEM 3MacTaHOBbIX HUTEW, UMeeT MOAHbIN
BHEWHMI BuMA, obecrneuynmBaeT MNPeBOCXOAHYIO OOneraemMocTb, JfIEerkocTb U yaob6CTBO
HoweHunss. Kpome TOro, aTM wu3genust COXpaHAlT (OopMy He TONMbKO B TeyeHue
ONUTENbHOTO BPEMEHW, HO W COXPaHSAT MNepBOHaYanbHbI BWO Aaxe nocne
MHOTOYMCIEHHbIX CTUPOK. [lpn TKayecTBe HEBO3MOXHO WCMNOMNb30BaHNE YUCTbIX
anacTaHoBbIX HUTEeW. Mo3aToMy MCnonb3yeTcs BbiCOKOPACTAXMMAs KOMOWHMpOBaHHas
npshka C 3nacTaHOBbIM CEepAeYHUKOM, B KOTOPOW CepAeYHWK MOMOHOCTbI 3aKpbIT
obBMBatoLLEN HUTBIO.

PucyHok 1 - CTpyKkTypa BbICOKOPACTS)KUMOW KOMOUHNUPOBAHHOW MPSHKA
NHEBMOMEXaHn4eckoro cnocoba hopmMmnpoBaHns

CTpyKTypa BbICOKOPaACTS>KUMOMN KOMOMHMPOBaHHON Npsixun (PUCYHOK 1) NnpeacTtaBnsieT
cobon anacToMepHbI cepaeyHUK 1, ONMeTEHHbIN XITONKOBOW UM XUMUYECKOW MbIYKON
2.

B kayecTBe anacToMepHOro cepaedHnka Moryt ObiTb MCNOMb30BaHbl CUHTETUYECKME
nonvypeTaHoBble BOSIOKHA pasnuyHbiX npoussogutenen: Lycra (DuPont), Dorlastan
(Bayer), Roica (Asahi Kasei), Cleerspan (Globe Mfg.Co), Elaspan (INVISTA), Linel
(Fillattice) n gp. Hanbonee BaxHbIM CBOMCTBOM 3/1aCTaHOBLIX HUTEWN SBMSieTCa ynpyras
pPacTSXXMMOCTb U CBOWCTBO OOpaTHOro cxatus [0 NepBOHayanbHOW AnuHbI nocne
CHATUS pacTarMBaloWwunxX ycunun. B 3aBMcMMOCTM OT Npon3BOAMTENS, MApPKMPOBKM TuNna
BOMOKHA PaCTSXMMOCTb 3nacTtomepHon HuTu gocturaet go 900%, a cuna ynpyroro
BoccTaHoBneHunsa ot1 cH go 24,7 cH. Moandukaumm anactToMepHbIX HUTEN obnagarT
pPa3nMyHON YCTOMYMBOCTLIO K BO3AEWCTBUIO Pa3fMYHbIX KACMOT, COMTHEYHOMY CBETY U
BO34ENCTBUIO TeMNepaTypsbl.

Onnetawowas HUTb MOXeT ObiTb XITONKOBOW WM XUMUYECKOW W onpegensieT
noTpebutensckne CBONCTBa KOMOMHUPOBAHHON NPSKU.

CywecTtByeT HeCKOmMbKO cnoco6os N3roToBNEHNs BbICOKOPACTSKUMbIX
KOMOMHMPOBAHHbLIX HUTEN C WCMNONb30BAHMEM 3faCTOMEPHON KOMMSIEKCHON HUTW.
Hanbonee pacnpocTpaHeHHbIM SIBRSIETCS KomnbLeBoW cnocob, obecneudnBarowmn
OTHOCUTENBbHO BbICOKMN YPOBEHb MOKPbLITUS cepAaedyHunka. OgHako npsbka, nonyyeHHas
AaHHbIM  MEeToAOM, He IUWeHa HeaocTaTkoB, npucylwmx cneumduke cnocoba.
OnacTtomepHbIn cepAeyvyHuKk npuobpeTaeT KpyTKy, KOTOpasi CHWXaeT 3anacTOMepHble
CBOWCTBa, B MNepByl oyepedb ynpyryw pgedopmaumio. Takke OH MOXeT ObiTb
noBpexaeH npu B3aMMOAEWCTBUM C KPYTWUIbHbIMM OpraHamv MaluuHbl. BbinyckHas
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nakoBka MMeEEeT orpaHu4eHHyto maccy u pegko npesblwaetr 100 r. lMoatomy nocne
onepauuu nepemaTtbiBaHUs npshka cogepXxut 6onblee konuvyecTBo y3noB. CambiM
rMaBHbIM HEOOCTaTKOM KOfbLEeBOro crnocoba ABNAeTCA HuU3kasi NPou3BOAUTESNbHOCTD,
OorpaHu4eHHass napon Konbuo-6eryHok. [MHeBMOMEXaHW4Yeckuid cnocob nony4veHus
BbICOKOPACTSHXMMbIX KOMOMHUPOBAHHbBIX HATEN NULLEH 3TUX HEAOCTATKOB.

Ha kadegpe NMHXB YO «BI'TY» paspaboTaH TEXHOMNOIMMYECKUIA NPOLLECC NOSyYeHUs
BbICOKOPACTSXKMMOM MPSHKM  HA MHEBMOMEXaHMYECKON MpsavnbHOM MawuHe. [Ons
npoBeaeHns nccnenoBaHun TEXHOMNOrM4ecKoro npouecca nonyyeHus
BbICOKOPACTSXXMMOW  KOMOMHUPOBAHHOW  NPSXKM  MHEBMOMEXaHU4Yeckoro  crnocoba
npsiAeHns BbIN M3roTOBIIEH OMNbITHLIA CTEHA Ha 6a3e NHEBMOMEXaHUYECKOW NpAaauIibHOM
MawuHbl MMM-120-A. OTAWYUTENBHON OCOOEHHOCTbIO [aHHOro cTeHaa sBnseTcs
BO3MOXHOCTb MNOMly4aTb BbICOKOPACTSXKUMYIO MpPsbKy MyTeM nodayn  KOMMEKCHOWM
BbICOKOPACTSXXMMOW HUTU B paboyyto 30HY NpSauIibHON Kamepbl.

JleHTa 2 nogaeTtca 13 tasa 71 yepes3 YNIOTHSIOLWY BOPOHKY 3, BbIMOMHEHHYIO B BUAE
KOH(py3opa, k nuTatowemy umnuugpy 5. MNpongs yepes ynnoTHAILY BOPOHKY, NeHTa
npwXuUMaeTca K nuTalowemy UMnnMHAPY MNPWXKUMHBIM CTOMUMKOM 4 U nopaeTtcsa K
OuckpeTuaupytowemy 6apabaHunky 6 ¢ nunbYaTon rapHUTypoir. B pesynbTaTte koHTakTa
3ybbeB guckpetTmsmpylowero GapabaHumka C JEHTOMW, 3axaToh MeXxay nuTalroLnm
UMAMHOPOM W CTOMMKOM, JeHTa pasbeauHAeTca Ha oThernbHble BOMokHa. W3
npsagunbHon kamepbl 13 4epes Bo3ayxoBon 714 BblkayMBaeTCs BO3AyX, B pesynbTaTte
Yyero B HeW co3gaeTcsa BO3QYLUHOE paspexeHune, M No MHeBMOoKaHany 7 AUCKPETHbIN
NOTOK BOMOKOH NOJaeTCHa B kaMmepy, 3aTeM Nnog AencTBnemM LeHTPOOEXHbIX CU CKONb3UT
K KITMHOBMAOHOMY >Xenoby kamepbl 72, roe nNpoucxogauT  LUKIMYECKOE  CIOXeHue
ANCKPETHOrO MNOTOKa BOSTOKOH.

C nakoBKM C 31acTOMEpPHOM HUTbLIO 20 oTMaTbiBaeTCA CBOOOAHbBIN KOHEL, U NogaeTcs
yepes cneumanbHbld KaHan B potope 717 B npsgunbHyto kamepy 713. HaTsxeHue
3M1aCcTOMEPHON HUTWU perynmpyeTcs CKOPOCTbO pa3MmarbiBaloero sana 19, Ha KOTopom
yCTaHOBMIEHA NaKOBKa C 351aCTOMEPOM, U ONpeaenseTcs OTHOLWEHMEM CKOPOCTM NoAaayn
anactomepa B MNpAOUIbHYO Kamepy U CKOpPOCTUM BbiIXxO4a KOMOWHWPOBAHHOW HUTU U3
kamepbl (1).

|4
Kp = % _ A1)
noo

KoahumumeHT pacTaxumMocTn nexuT B npegenax 2 — 4,5.

Mocne BbIxoda u3 kaHana potopa 717 anactoMepHasi HATb nonagaeT B NpagurbHYyo
kamepy 713 n oTOpacbiBaeTcsl LEHTPOOEXHOM CUMOA B KIMHOBMAHBLIA kernobd 712 Ha
c6OpHOM NOBEPXHOCTU NPAAUITBHON Kamepbl, r4e CKPpYy4YMBaeTCsl C BOIOKHUCTOW MbIYKOWN.

C HapabatbiBaemon nakoBknm 7171 oOTmaTbiBaeTcsl CBOOOAHLIN KOHEL, HUTU WU
NpoBOAUTCA Yepe3 YCTPONCTBO KOHTPONSA o6pbiBa HATU 8 1 BBOAMTCSA Yepes3 OTBOAALLNMN
KaHan B NpsiavnbHylo kamepy. Korga nakoBka ¢ HapabaTbiBaeMoW Npshken onyckaeTtcs
Ha packaTbIBalOLWMA Barn, HUTb rMy6xe onyckaeTcsa B OTBOASALMIA KaHan U ee cBOBOOHbIV
KOHeL nonagaetr B npsaunbHyio kamepy 713. 3atem ueHTpobexHon cunown
oTOpacbiBaeTCa Ha KNMMHOBUAHBIN Xenob kamepbl. HUTb HauMHaeT BpalwiaTbCa BMECTe C
BOJSTOKHUCTOMW NEHTOYKON N NPUKPYYMBAETCS K BOJIOKHUCTOM Mbluke 712, Haxogswemncs B
xenobe kamepbl. Tak kak nogada HUATM B MNpSgUNbHYO Kamepy NpoOUCXoauT
OOHOBPEMEHHO C OfMyCKkaHMeM MakKOBKWM Ha packaTbiBalOWUW Ban, To cpasy nocne
KOHTaKTa HUTW C BOSIOKHUCTOW MbIYKOW HUTb HauYMHaeT BbIBOAUTBCS W3 NPSLUIbHOM
Kamepbl.

Bo BpemMs yCTaHOBMBLUErOCA TEXHOMOMMYECKOro npouecca 3dnacTtoMepHas HUTb,
NPOXOAst Yepes3 NpAaUNbHY0 KaMmepy, BbIXOOMT Yepe3 OTBOASALLNA KaHan. BonokHucTas
NeHToYKa BpawaeTca BMeCTe C MpsgunbHOM Kamepow UM, npuobpeTtast KpyTky,
0OKpyyMBaeT a1acTOMEpPHLIN cepAeyvHuK (PUCYHOK 2).
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PucyHok 2

KoadbdmumeHT, nokasbiBaloLUn KONMMYECTBO OOOPOTOB OOBMBAKLIEN HUTU BOKPYT
cepAaevHuka, onpenenseTcs OTHOWEHMEM YITTIOBON CKOPOCTU TOYKU ChbeMa BOSIOKHUCTOM
NEHTOYKU CO CbEMHOW MOBEPXHOCTU MPSAUMBHOM Kamepbl UM CKOPOCTUM BbiBOAA
KOMOMHMPOBAHHOWN NPSKM M3 KaMepbl.

K — a)mowc-beMa — pCZa

14 M

ome

KoMOnHMpoBaHHasa npshka MNpoXoauT 4Yepe3 MeEXaHU3M OTKITHYEHUS MUTaHus npwu
0bpbiBe 8 1 BbIBOAUTCHA U3 KaMepbl BbINMYCKHOW Napor 9 u ¢ NOMOLLbI0 HUTEepacknagymka
W packaTblBaloLLEero Bana HamaTtbiBaeTCs Ha LUMNUHOPUYECKYHO NakoBky 717.

20
. (B
/ e
17 ~
6
|

(2)

E/ 2

P
7

PucyHok 3 - TexHonornyeckasa cxema npouecca nofnyyeHmsi BbICOKOPacTsXKUMOM
KOMOMHMPOBAHHOWN NPSXXN MHEBMOMEXAHUYECKMM CNOcoboM nNpsaaeHns

TexHuyeckne XapaKkTepucTtmnkn onbiTHOro CteHaa npeacrtasiieHbl B Tabnuue 1.
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Tabnuua 1

HanmeHoBaHue napameTpa 3Ha4veHune
JInHenHas NNOTHOCTL BbipabaTbiBAEMOW KOMOVHUPOBAHHOM NPsXXK, Tekc 20-50
JInHelHast NNOTHOCTb NepepabaTbiBaEMON NEHThI, KTeKe 2,2-4
BbiTskKa 200-55,7
CkopocCTb BbiBOAA NPSXKN, M/MUH. 20-80
KpyTka, kp/m 400-1500
acToTa BpalleHnsa npagunbHbIX kKamep, MUH . 30000-55000
UacToTa BpaLleHns ANCKPeTU3npytowmx 6apabaHinkos, MuH . 5000-8500
CTteneHb HaTSKEHUS BbICOKOPACTAXKUMOW KOMMIIEKCHOWN HUTK 2,54
Macca 606uHbI ¢ Npsiken, Kr 0o 3 kr

BbIBObI

PaspaboTaH TEexXHOMOrM4yecknin npouecc npsOeHUss BbICOKOPACTSXKUMOM  MPSiKn
NHEBMOMEXaHNYEeCKMM crnocobom. [lpencraBneHHbI cnocob nonyyYyeHus oTnuyaeTtcs
BbICOKOW MNPOU3BOAUTENBHOCTBIO, OOMbLION MaccoM BbINYCKHOW MaKOBKW, Marown
HEPOBHOTOM N HU3KOW KPYTKOW NOSTy4aeMom NPsKn No CPaBHEHMUIO C BbICOKOPACTSXKMMOWN
npshken KonbLeBoro cnocoba npsgeHust.

Cnuncok ncnonb3oBaHHbIX MICTOYHUKOB

1. Koran A.l. lNpoun3BoacTBO KOMOMHMPOBaHHOW MNpskn M HUTU. M. «Jlerkas wm
nuweBasi NPOMbILLIIEHHOCTLY 1981

2. lnexaHoB ®.M. TexHonornyeckme nNpoLeccbl NHEBMOMEXAHNYECKOro NpsaeHUS.
M. «JlernpomGbiTn3gaT» 1986

3. Pornena B. boywek A. Bundept M. Xnbn W. 3neeop B. Kawnapek A. Punka W.
Cyxomen A. Ywmxek J1. bessepeTeHHoe npsageHune. M. «Jlerkaa u nuwesas
NpoMbILLIEHHOCTb» 1981

SUMMARY

It is designed technological process of the spinning combined elastane yarn
pneumomechanical way. The way of the spinning differs high efficiency, big mass
exhaust pack, small inequality and low spin of the got yarn in comparison with combined
elastane yarn of the recirculating way of the spinning.

Designed technological process, allows to get the new assortment combined elastane
yarns on modernized machine MNrM-120-A.

YAK 677.022.484.4,004.4

FEOMETPUSA BLICOKOPACTAXUMOM
KOMBUHUPOBAHHOM NPAXHU
MHEBMOMEXAHUYECKOTO CNOCOBA NPAAEHUA

A.C. [Oseunes

OnactomepHass HWUTb — 3TO HaTypanbHas WM XMMUYEcKas HUTb, WMeloLlas
paspbiBHOe yanuHeHne Gonee 100%, cnocobHasi ycaxmBaTbCa 40 OMMHbI, B6NM3KOM K
nepBoHaYanbHON, NpMYEeM 3MacTUYHOCTbL HUTU obecnevyeHa ee XMMUYECKMM COCTaBOM.
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YnyJiweHne noTpebUTENbCKUX CBOMCTB  TEKCTMIbHbIX  MaTepuanoB C  MOMOLLbHO
3MaCTUYHbIX HUTEW CMOCOBCTBOBANO MOBLILWEHMIO UHTEPeca K 3M1aCTOMEPHbLIM HUTSIM.
Yacto B pasnnyHbIX TEKCTUNbHbLIX TEXHOMOIMMSX WCMONb3yT KOMOWHUMPOBAHHYIO
BbICOKOPACTSXKMMYIO MPsSiKY, B KOTOPOW 3nacToMepHasi HUTb SIBNSETCS CepaeYHMKOM,
MOKPbITBIM  MPsHKeN M3  HaTyparbHbIX WU XMMUYECKMX BOJIOKOH. [lokpbiTve
3MacTOMEpPHbIX HUTEN MO3BONSET NPEeAOXPaHUTb ee OT HeXenaTernbHbIX CBETOBbIX,
MEXaHNYECKNX Y XUMUYECKNX BO3AENCTBUN.

Ha kadpegpe NMHXB YO «BI'TY» paspaboTaH TEXHONOMMYECKUA NpoLecc nosiyvyeHus
BbICOKOPACTSXKMMOW MNPSKA Ha MHEBMOMEXaHUYECKUX MPSAAUIbHBIX MawunHax BD-200
mnn TMMM-=-120. OTnuymTenbHOM OCODOEHHOCTbIO [AaHHOW TEexXHOmnormm dBnsgeTcs
BO3MOXHOCTb MOMy4aTb BbICOKOPACTKUMYKO MNPSBKY MNyTeEM MNogayn  KOMMMEKCHOWM
BbICOKOPACTSXXMMOM HUTM B  pabouylo 30HYy npsagunbHon Kamepbl. [Mpouecc
dopMUPOBaHNS  KOMOUHMPOBAHHOW MPSXKM  COBMELLEH C  MNPOLLECCOM  KpyveHus
NHEBMOMEXaHNYECKON MNpsikn. 3a oguH OBOpOT BOKPYr 3MacTOMEPHOro cepaedHuka,
Korga Tovka Ccbema nocrnegoBaTenibHO nponaet 4epesd nonoxenus 1, 2, 3, 4,
NHEBMOMEXaHU4YecKas npsika nosiydaeT ogHO NosiHoe KpydeHue [1].

a)npnd./m\mpbx Z
—_—

,

moy.coema

PucyHok 1 — Cxema npouecca hopMrMpoBaHUs PucyHok 2 — LleHTp
KOMOMHMPOBAHHOWN BbICOKOPACTSXKUMOM NPSHKUA obBsumBatoLLEN NPSHKN

Ha pucyHke 2 npegctaBneHo pacnonoxeHme obBmBatoLen HATU B KOMOUHUPOBAHHOWM
BbICOKOPACTSDKMMOW NpsKe B [JEKapTOBOM CUCTEMe KoopaumHaTt. Takum obpasom,
nornoxeHve obBMBaloLLEN HUTN ONUCHIBAETCH YPaBHEHUSMU

x=(R+r)-cos(/-1000 - K -27)
y=(R+r)-sin(l-1000 -K -27) > (1)
z=1

roe
R - pagnyc OI'IJ'IeTaPOLLl,eVI NPAXHU;
r — pagunyc anactoMepHoOn HUTY;

K — Ko3ddpMUMEHT KPYTKWU, XapakTepusylolmMin CTeneHb KpyyveHusl, onpepnensietcs
YUCMOM KpYyYeHUIn Ha eanHNLY ONUHHBI.

K=—0" . (2)

Mpn copmupoBaHnn KOMOMHMPOBAHHOW MNPSKU 3MAcCTOMEpPHas HUTb HaxoguTcAa B
HaTAHYTOM COCTOSIHUKM, a NHEBMOMEXaHW4YecKas Mpska pacrnonaraeTcs Ha BUHTOBOW
JNINHUK, NPOXOASALLEN NO NOBEPXHOCTU 31aCTOMEPHON HUTHK [2].
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K-7m-(R+r)

-t
PucyHok 3 — Pa3BepTka BUTKa BbICOKOPACTSPKUMOW KOMOUHNUPOBAHHOW NPSiKM

OTctopa cnenyer:
p=arctanK - 7-(R+r)), (3)
roe
B — yron HakrnoHa BUHTOBOWN NTMHWMU;
R — pagnyc nHeBMOMEXaHUYECKON NPSIKK;
r— pagnyc anacToMepHOWN HUTHK;
K — konn4yecTtBo 060pOTOB OnfeTaroLen HATU BOKPYr cepaeyHmka.

B pa6ote [3] npeanaraeTcs AnAs HAXOXOEHUS KONMUYECTBA HUTEN, HEOOXoAUMbIX AN
NOKPbITUS ~ cepAeyvyHMKa  KOMOMHMPOBAHHOW  MPSXW, NCNonb3oBaTb  CXEMY,
NPeACTaBIIEHHYI0 Ha PUCYHKe 4.

PucyHok 4 — PacnonoxeHne NoKpbIBaloLLMX BOMIOKOH B BbICOKOPACTSXKUMOWN
KOMOMHMPOBaHHON Npsixe

I'Ipvl 9TOM npeanonaraeTcd, YTo onneTtalolime BOJSIOKHA pacrnofioXeHbl naparmieribHO
ocu u,eHTpaanoﬂ HUTM W ONS HaxXOXOEHWS 4YuCna BOJIOKOH, HeobxoaumbixX Ans
NOKPbITUA NMOBEPXHOCTU Ll,eHTpaJ'IbHOVI HUTW, npeanaraeTcAd cbopmyna

n= d : (4)

VI /7
L. /n T /7,

arcsin

roe

Ts — NUHENHAas NNOTHOCTb 0OBMBAOLLIMX BOJTOKOH;

T: — NMHENHas NNOTHOCTb LIEHTPAbHON HUTKY;

¥1,¥, — COOTBETCTBEHHO CpeAHsA MMOTHOCTb BOMIOKHA M KOMMNEKCHOW XMMUYECKOW
HUTWN.
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lMpn HakNoHe onneTawLwen HUTN ee CeYeHne B MIIOCKOCTU, NepneHanKynsapHoOn ocu
LeHTpanbHOW HUTU, NPUHUMAET BUA aNnunca (PUCYHOK 5), nnowiaab KOTOporo
2
Ter
Son,zem.numu = " (5)
cos(f)
3a cyeT nepepacnpedeneHnss BOSIOKOH OMMeTalWen HUTU €ee  CeyveHue
aedopmupyeTtcs (pMCyHoK 5 a).

PucyHok 5 — ®opma ceveHns onneTaroLlen HUTKU B BbICOKOPACTSXKUMOM
KOMOMHUPOBAHHOW NpsiKe

[lnnHa nonepevyHoro cedeHust onneTallwen MNpsXkKu B NPOAOSIbHOM HanpaBreHUn
paBHa AnvHe 6onbllero paguyca annunca:
r
[=—,
cos(f)
roe B - yron HaknoHa BMHTOBOW NMHUK, nameHsieTcs ot 0 go 90 rpagycos.
Yron cektopa, 3aHMMaeMoro OAHON onneTalrLWen HATbIO,
[

(6)

L = 7
v R+r )
Nnn
r
Ly = 8
V= R+ r)-cos(B) ®)
KOJ'II/ILIGCTBO HI/ITGIZ, HeO6XOD,VIMbIX A4 NONMHOro NOKPbITUA cepaevYHUKa,
2 .
n="" (9)
74
Nnn
"= 2-7-r ’ (1 0)
(R+7)-cos(p)
roe

BB - yron HaknoHa BUHTOBOMW NNHUN;
W - yron cektopa, 3aHUMaeMoro 04HOM onneTalrLen HUTbHO.

x=r-cos(a)
r-sin(a) (11)

77 cos(p)

BecTHuk YO BITY 33



UT06bI NONYYMTb aHANUTMUYECKYIO 3aBMCMMOCTb AN NOCTPOEeHUa AedhOpMUPOBAHHOIO
ceyeHVss onneTtarlen HUTU, NPOBEAEM BEKTOp, Hayano KOTOPOro NeXuT Ha ocu
OpAVHAT, a KOHel Ha rpaHuue annunca, OnMCbIBaemMoro ypasHeHnem 11, KOTOpPbIN
NpeacTaBnseT ceyeHve onnetawowen HUTWU. lNMepeaBurasce BAOMb rpaHWLbl 3MnAunca,
nepenHuin KOHeL, BEKTOPA ONUCLIBAET CeYEHne onneTaroLlen HUTU (PUCYHOK 6 a).

Y y

a 0

PucyHok 6 — BekTop, onuckiBaloLWmi ceyeHne onneTaroLwen HUTU B BbICOKOPACTSXKUMOM
KOMOMHMPOBaHHOW Npsixe

AnuHHa BekTopa (pucyHOK 6 a) BygeT onucbiBaTbCs ypaBHeHveM (12), roe yron a
nameHsietcsa ot 0 oo 21r.

p:R+r—rcos(a). (12)

Ecnn nomecTuTb Hauyana BEKTOPOB B Hayano KoopAauvHaT (Haxogslieecs B LEHTpe
CeYeHVsi LeHTpanbHON HUTW), a NepedHU KOHEL, BEKTOopa HanpasBuUTb B TY Xe TOYKY,
COXpaHMB [OJfIMHY BeKTopa, TO nepedHve KOHUbl BeKTopoB OyayT onucbiBaTb
nedopmMmMpoBaHHOe ceveHne onnetarowen HUTK (pucyHok 6 6). Yron noBopoTa BekTopa
Bynet onpepenaTbca ypaBHeHneM (13)

rsin(a)

cos(B)R +r —rcos(a))

¢ = arctan (13)

[ns nepexoga K napameTpudeckon popme C nepemelleHMeM LEHTpa CevYeHusa B
Ha4ano KoopauHaT npoBeaemM NoACTaHOBKY:

x:p-cos(¢)—(R+r)

14
y=p-sin(g) )

dakTu4eckn opmMa cedeHna 3aBUCUT He OT pearbHbIX 3Ha4YeHUn pagnycoB
LeHTpanbHON n o6BMBaIOLWEA HUTEN, a OT MX COOTHOLIEHUS M Yyrfa HaKoHa
obsuBatoLwen HUTU. Ha pucyHke 7 nokasaHa dopma cedeHud, noctpoeHHoro B CKM
Maple no dopmynam (12) u (13) Npy paBHOM 3HAYEeHUM PagMyCOB LIEHTPanbHOW WU
o6BMBalOLLEN HATU U PA3MNYHbBIX Yriiax HaknoHa o6BMBatoLLEN HUTM.
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DI

T on _2m 5w

T b=% b==g" b=T%

PucyHok 7 — [ledbopMnpoBaHHOe ceveHne obBmBatoLLLen HUTH

Mnowagb ceyeHusi, NOCTPOEHHOro no dopmynam (14), MOXHO HaWTX CreayrLuM
obpasom:

S=— J.[x(a)y'(a)— X'(a)y(a)]da (15)

BbIBOAbI

MNpuBeaeHHble  OpMyrnbl  MOTyT  WUCMONb30BaTbCA AN MOAENUPOBaHUA U
NPOEKTUPOBAHUS CBOMCTB BbICOKOPACTSKUMOM KOMBWHMPOBaHHOM NPSHKM
NMHEBMOMEXaHNYECKOro criocoba npsiaeHus.

Cnucok ncnonb3oBaHHbIX MICTOYHUKOB
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SUMMARY

In article are brought main geometric correlations which can be used for computer
modeling and calculation of the base geometric features combined elastane yarn
pneumomechanical way of the spinning.

With the help of brought molded the designed computer model in SCM Maple 9.5.
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NMPOTHO3UPOBAHUE NPEAEAA BbLIHOCAUBOCTHU
TEKCTUAbHBIX HUTEW METOAAMU UMUTALLUOHHOTO
MOAEAUPOBAHUA MHOTOLLUKAOBOTO UCTbITAHUA

HA PACTAXEHMUE

A.A. Ky3neuyos, [].A. UeaHeHKO8
OOHOM M3 BaXXHEWLUMX XapaKTEPUCTMK YCTaINOCTHbIX CBOWCTB TEKCTUSIbHBIX HUTEN
ABNAETCS npeaen BbIHOCNMBOCTU & — Hambornbluee 3HayYeHue 3agaHHOW LMKITNYECKON

Aedopmaumn g, NpU KOTOPOW MaTepuan BblAepXuBaeT, He paspyllascb, O4YeHb
Gonblioe konuyectBo umknoB (10° u Gonee) [1]. CneayeT OTMeTWUTb, YTO MHOrVe
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uccrnegoBaTenM  pPeKOMEHAYHT Mpyu  NPOBEAEHUM WUCMbITAHUA Ha  MHOrokpaTHoe
pacTsbkeHMe BblOMpaTb 3HavYeHMe 3a4aHHOM LMKnMyeckon gedopMaumm HECKOMbKO
Oonblwe npegena BbIHOCAMBOCTW. Kak ykasbiBaeT aHanua wuccnegosaHuni  [2],
MOCBSILLLEHHbIX BOMPOCaM OLEHKA U MPOrHO3MPOBAHUS YCTaNlOCTHbIX CBOWCTB HUTEWN,
OLEeHKa [aHHOro rokasaTensi COMpPOBOXAAETCA  3HAYMTESNbHbIMWM  BPEMEHHbIMU
3aTpaTamu, YTO 3aTPYAHSET €ro NPakTN4eCcKoe NCMNonb3oBaHme.

[na cokpalleHuss 3TUX 3aTpaTr aBTopaMu npeanaraeTtcs WCNofib3oBaTb METOo4
CTaTUCTUYECKON MMUTAUMM  MHOMOLMKIOBOrO UWCMbITAHUA Ha pacTsbkeHue. [lpu
pa3paboTke UMUTaUMOHHOW MOOENN YCTANlOCTHOIO pa3pyLUEHNS TEKCTUITbHBIX HUTEN Npu
ncnbiTaH Obina BblABMHYTA rMNoTe3a O TOM, YTO paspyLUEHME HUTU MPOMCXOOUT Mpu
OOCTUXEHUN OCTaTOYHOW LMKIIMYecKon pedopmaumm g,, HEKOTOPOro KpUTUYECKOro
3Ha4YeHUs g [3].

[MocTpoeHne MMUTaLMOHHOM MoAeny npouecca UCMbITaHNA MOXET OCYLLLEeCTBNATLCS C
MCMNOSIb30BaHMEM BEPOSATHOCTHOW WUMKN SMNUPUYECKON MoJernen npouecca HaKonseHus
octaTtoyHon gedopmauunm [3].

Mpn wncnonb3oBaHMM BEPOATHOCTHOM Mogenu yHKUMOHaNbHas 3aBUCMMOCTb
OCTATOYHOM uMKnuyeckon paedopmaumm i-toro obpasua HUTM Ha j-TOM 3Tane
MOZENUPOBaHNS MOXET ObITb NpeacTaBneHa B criegytowem suge [3]:

G-n"
€ 6:(10)) = €5 - (€4 ~€g) - EXP| -—— |, (1)

rae €o.4i(N;) — TEKyllee 3Ha4YeHne OCTaTOYHOrO LMKINMYECKOrO YOSNIMHEHUS i—Oh HUTK
nocne n; UWKNOB HarpyxeHus, %; &g — KPUTUYECKOE 3Ha4yeHue OCTaTovHOro
LUMKITNYECKOrO YANMUHEHNS i—OM UCMbITYEMON HUTU, %; £ — OTHOCUTENBHOE YANUHEHME,
BbI3BaHHOE [LEWCTBMEM CTaTMyeckon Harpy3ku, %; G — KOHCTaHTa Mogenu, nmerLas
noctosiHHoe 3HadeHne G=In2=0,693; c¢; — napamMeTp Moenu, XapaKTepusyloLnin
CTalMOHAPHOCTb MNpoLecca HaKoMfeHUs OCTaTOYHOM LMKNMYeckon gedopmaumm i—omn
HUTW; Ngpi — KONMUYECTBO LIMKIOB HarpyXeHus, rnpy KOTOPOM OCTaTouHas UMKNnyeckas
nedopmMaumsi YUCNEHHO paBHa cpegHeMy apudMETUYECKOMY 3HAYEHNIO NapaMeTpPOB & g;
N € i , LIUKIT.

B cooTBeTcTBUM C SMMOMPUYECKOW MoAenbio And  i—TOW UCMbITYEMON HUTK
PYHKUNOHANbHYH 3aBUCMMOCTb OCTaTOYHOW LIMKNUYecKon gedopmanmm OT KonimyecTsa
LMKITOB Harpy>xeHusi MOXXHO npeactaBuTb B cnegytolem suge [3]:

1
€65 (nj) =————tay; (2)
Ay Tay; N,

_ 1 ..
ag > A= s Aoy T &5 (3)

roe € — OTHOCUTENbHOE YAMUHEHWE i—TOW UCMbLITYEMOW HUTU, U3MEPEHHOE nocne
n4=20 uMKNoB HarpyxeHus, %.

Mpn aTOM Kaxaplv i-Tbit 0Opasew, UCNbITYEMON HUTU UMEET pasfnyHble NapameTpbl
€0is Expir Nepi M Ci mopenn (1) nubo ep, €1 U &g Moaenu (2), KoTopble ABMSATCHA
NEPEMEHHBIMU CyYalHbIMN BENMYMHAMM, pacnpedesieHHbIMM Mo 3a4aBaeMOMYy 3aKOHY
pacnpefeneHnsi, U XapakTepusylT MexaHuyeckue CBOMCTBA HUTU NpU MNpoBeAeHUn
NCNbITaHNN HA MHOIOKPaTHOE pacTshKeHMe.

AHann3 npouecca HaKOMMEeHUsi OCTaTOMHOM UMKNudeckon gedopmaumm npu
NpOBEAEHNN MHOIOLMKITOBOrO UCMbITAHWUSI HA pPacTshKeHWe, NpeacTaBneHHbl B paboTax
[3, 4] ykasbiBaeT, 4TO YMCNEHHOE 3HAYEHNE g, NS BCEX UccneayeMbix obpasLoB HUTEN
COM3MEPUMMO  CO  3HA4YeHWeM  OTHOCUTENbHOro  Pas3pbiBHOMO  YANUHEHUs g,
CnepoBaTenbHO, nNpy NPOBEAEHMM MMUTALUOHHOIO MOAENUPOBaAHUS MNPaBOMOYHO
AONYyLLIEHNE gp=¢p.
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Ha HavyanbHOM 3Tane MMUTaALWUOHHOIO MOOENMPOBaHUS reHepaTop CryYanHbIX Yyucen
B COOTBETCTBMM C 3agaBaeMbiM 3aKOHOM pacnpeneneHus reHepupyet k (mo umcny
UCNbITYEMbIX HATEN):

- CNyYanHbIX 3HAYEHWUN £, €pi, Nepi U C NPU UCTONb30BaHUK moaenu (1);

- CryYawvHbIX 3HAYEHWUN &g, €1i U €y MPU NUCMONMb30BAHUN Moaenu (2).

CnyyanHble 3Ha4YeHUs reHepupyembiX MapamMeTpoB 3anoOMUHAKTCA U OCTalTCA
NOCTOSIHHBIMU B TEYEHME BCETO CeaHca MOAENNPOBAHNS.

MMmutaunmoHHoe MofenupoBaHue 3KCNepuMeHTa COCTOUT B TOM, YTO MyrbcaTop Ha
KaXkgoM j—TOM 3aTane nocriegoBatefibHO CcoobLaeT HUTU NEPEMEHHOE HaNpsPKEHME, YTO
Bbl3blBaeT BO3HWMKHOBEHWE OCTATOMHOW LMKNU4YecKon Aedopmauuu g,,. Torda 4ucno
LUMKINOB HarpyxeHus n; Oyaoet cooTBETCTBOBaTb j-TOMY dTany MoAenuposaHus. Ha
KaXXOoM j-TOM Lware Ans Kakgow i-TOM HUTKM BbIYUCIISIETCS OCTaTOYHas LuKnmyeckas
Aedopmaumns &y,i(n) ¢ uncnomnb3oBaHWem mogenun (1) nubo (2). MNMpwn BbINOMHEHUK
YCNOBUSA  &,,i(N))2gx COOTBETCTBYKOLWAA i—A HUTb CcuMTaeTcs pasopBaHHOW U
BbIHOCNINBOCTb J@HHOW HUTU COOTBETCTBYET 3HAYEHUIO N; (Nyi=n;).

B pesynbTaTe npoBedeHWs KOMMMEKca SKCMepUMMEHTanbHbIX  UCCneaoBaHuUin
YCTAHOBNEHO, YTO YBEenuWYyeHue 3aJaHHOW UuMKNuveckon aedpopmauumn g, nNpu
MUCMbITAHUN HA MHOrFOKpaTHOE pacTsKEHWe MNpPUBOAMUT HE TOMbKO K CHMXKEHWUIO
BbIHOCMMBOCTU, HO M K 33aKOHOMEPHOMY W3MEHEHWI0 MapameTpoB Ngp, € U &
pa3paboTaHHbix mogenen (1), (2) B3aMMocBA3N BENUYMHBI OCTAaTOMHOW Aedhopmaumm m
LUVKINOB Harpyxenud. CrniegoBaTtenbHO, yCTaHOBMB 3aKOHOMEPHOCTb 4aHHOIO M3MEHEHUS
N MCNONb3yd UMUTAUMOHHYIO MOAEefNb YCTanOCTHOrO Pa3pyLUeHUs! TEKCTUIbHbIX HUTEWN
npu WCNbITAHMM Ha MHOrokpaTHoe pacTsXkeHue [3—-4], nosBnAeTcss BO3MOXHOCTb
pelleHnsa obpaTHON 3ada4n — onpeaeneHns MMHUMarbHbIX 3Ha4YeHUIn NapameTpoB Nep, C
N g1, COOTBETCTBYIOLLNX YNCIIEHHOMY 3HAYEHUIO BbIHOCIIMBOCTH np=105 1 BblLLE.

Hanpumep, nokaxxemMm BO3MOXHOCTb MCMOMNb30BaHMUS MOAENN (2) Ans ocyLlecTBNeHus
nporHo3a npegena BbIHOCNMBOCTU. Ha pucyHke 1 npegctaBneHbl 3aBUCUMOCTHU
BEfIMYMHbI OCTaTOYHOW UMKNMYeckon gedopmauuun, HakonneHHon nocrie 20 UMKIoB
HarpyXeHus g1 OT 3aJ4aHHON LMKNUYeckon aeopmanmm g .

€1, %

€. %

0 s s s s s
0,0 0,5 1,0 1,5 2,0 2,5 3,0

PucyHok 1 - 3aBMCMMOCTb OCTaTOYHOMO LMKNNUYECKOro yAnnuHeHns nocne 20 LuMkios
HarpyeHus 1 OT 3aJaHHOMN LMKNNYeCckon aedopmaumm &,
1 — wepcTtaHasa npska 240 Tekc; 2 - wepcTsaHasa npshka 220 Tekc;
4 — xnonyatobymaxHas npsbka 200 Tekc; 3 — xnonyatobymaxkHas npshka 25Tekcx2.
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[na Bcex nccnenyembix 06pasLoB NpsK AaHHAA 3aBUCUMOCTb UMEET 3aKOHOMEPHbIV
Xapaktep, U Ond eé maTtemMaTU4ecKoro OMMCaHMs MOXHO MPeanoXuTb OBOOLLEHHYHO
MaTemMaTUYeCKyo MoAeNb crieayoLwero BMaa:

81(83.11.) - 80 - €Xp |:K ) 83.L1:|’ (4)

raoe K — temnoBon napameTp mogenu, 1/%.

Mpyn NOCTPOEHUN WNMUTALMOHHOM MOAENM, NO3BONSAIOLWEN OCYLLECTBAATL MPOrHO3
npegena BbIHOCIMBOCTW, MpeanofiaraeTcs, YTo Kaxabl i-Thit obpasel UCMbITyeMomn
HUTU MMEET pasnuyHble napamMeTpbl Mogenu (2) ag, ai, ag, KOTOpble WMeKT
onpeaeneHHbln PU3NYECKUIN CMbICIT U XapaKTEPU3YIOT MeXaHU4Yeckme CBOMCTBA HUTMW.

Ha HavyanbHOM 3Tane MMUTaALMOHHOIO MOLENNPOBaHMA FreHepaTop CnyyYamHblX Ymcen
B COOTBETCTBMM C 3ajaBaeMbiM 3aKOHOM pacnpegeneHusa reHepupyet k (no uumcny
NCMbITYEMbIX HUTEN) CIyYanHbIX 3HAYEHWUN £o;, €1i U €pi A€ €y — PA3PbIBHOE YANIMHEHME i-
OW HUTW.

[anee onpepensetca Temnoson napameTp K mogenu (4) Ana Kaxaoon UCNbITyeMoun
HUTW:

K. ZL-ln Si )

i
83.11. 80i

CnyyanHble 3Ha4YeHUs reHepupyeMbIX Y pacCYUTaHHbIX NapaMeTpoB 3aNoOMUHAKTCA U
OCTalTCA NOCTOSAHHBIMWU B TEYEHNE BCErO ceaHca MOAENNPOBAHMSI.

MMuTaumoHHoe MoOOenMpoOBaHUE 3KCMEPUMEHTA COCTOMT B TOM, YTO Mynbcatop Ha
KaXgoM j—TOM aTane nocrnefoBaTtenbHO coobulaeT HUTU NEPEMEHHOE HamnpsKeHne, YTo
Bbl3blBA€T BO3HUMKHOBEHWE OCTATOYHOM LMKNUYeckon adedopmaummn g,,. Torga 4ucno
LUMKINOB HarpyxeHua n; Oyaet cooTBETCTBOBATb j-TOMY 3Tany mogenuposaHus. Ha
KaXOoM j-TOM Liare Ans KaKOoW i-TOW HUTKM BbIYUCIISIETCS OCTaTOuvHas LMKIMyeckas
Aedopmaums g,,,i(N;) ¢ cnonb3osaHmem moaenu (2).

Mpy BbINONMHEHNU YCMOBUA &o,i(Nj)=€p COOTBETCTBYKOLWASA i—A HUTb CYUTaETCA
pa3opBaHHON M BbIHOCNMBOCTb AAHHOW HUTWU COOTBETCTBYET 3HaYeHuto Nn; (Nyi=n;). Ons
0aHHOrO  ceaHca  MOOENMPOBaHUS  OMpedensTcss  CBOAHbIE  CTaTUCTUYEeCKue
XapaKTepUCTUKN BbIHOCIMBOCTU. Ecnn cpegHee 3HayeHue BbIHOCNMBOCTM LS BCEW
COBOKYMHOCTU MUCMbLITYEMbIX HUTE He npeBbiiaeT 10° UMKMOB, TO MPOMCXOOMT

YMEHbLLUEHMEe 3Ha4YeHns 3a4aHHON LMKNnyeckon gedopmaunm €y m= €a.um-1)-0,01.

[lanee Ons HOBOroO M-TOro ceaHca MOJENUPOBaHWUA OMpefenseTcs 3HadeHue
napameTpa &i;:

8lim (83.u.m) - 801 €Xp |:K1 ) 83.u.m ] ’

MpW YCroBMUM NOCTOSIHCTBA APYrMX NapameTpoB mogenu (4).

nOBTOpeHVIe ceaHcoB MMUTAUMOHHOINo moagennpoBaHMa MHOTOLUUKIIOBOIo UCMbITaHUA
Ha pacTdaxXeHne C nocrteneHHoO yMeHbllarwnMmcda 3Ha4YeHUeM 3a4aHHON LMKNNYECKOMn

N 5
JedopMaLmMmn NPoaomKaeTcs A0 BbINOMHEHNUs crieaytoLlero ycnosus: Np = 10°.

B Tabnumue 1 npeacrtaBneHbl pe3ynbTaTbl  MpPOrHo3a 3HayYeHWn npegena
BbIHOCIMBOCTU  ANA  uccrnegyemblx 00pasuoB  TEKCTUIbHBIX  HUTEN  pasfnmMyHOro
Cblpb€BOr0 COCTaBa, MOflydYeHHble C WUCMOMb3oBaHMeM pa3paboTaHHOM WMWUTALMOHHOW
MOZEeNN UCNbITaHUS.
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Tabnuua 1 - npOFHO3HbIe 3Ha4YeHNa npeanena BbIHOCIMBOCTM ONnA UcCneayeMblX
O6pa3LI,OB TEKCTUMBHbIX HUTEN pPa3fiM4HOro Cbipb€BOIro coCtaBa

BennumHa MporHosHoe
H MapameTp
aMMeHOBaHWe nccrnesfyembix | MOAEnN AOCTOBEPHOCTW | 3Ha4YeHwe npeperna
0obpasLoB npsxu o annpokcumaymm BbIHOCITMBOCTH
4), 1% > o
mogenu R €s, %
i(;&nanOGymaMHaﬂ npsxka 200 0,42 0,974 1,21
XnonyatobymaxHas npska 25 0.39 0,989 0,81
TEeKC x2
HutpoHoBas npsxka 100 Tekc 0,69 0,997 1,08
MonuadbupHas npsika 100 Tekc 0,52 0,994 0,54
LWepctaHaa npska 220 Tekc 0,84 0,990 He cyulecTByeT
LWepctaHaa npsxka 240 Tekc 0,93 0,998 He cyulecTByeT

CpaBHUTENbBHBIA aHanu3 MPOrHO3HbIX 3HAYeHUn npegena BbIHOCAMBOCTU  ANIS
nccnegyemblx 00pasyoB  TEKCTUMbHbIX HUTENW CO  3HAYEHMAMM, MONYYEHHbIMU
aKkcnepumeHTansHo [1, 2], cBuaeTenbCcTBYeT 00 MX HENPOTUBOPEYMBOCTU. [aHHbIN hakT
cBMOETeNbCTBYeT O BO3MOXHOCTM MWCMOMb30BaHUA pes3ynbTaToB MCCNegoBaHUN B
NPaKTUYECKUX Liensx.

CnncoK Ucnonb3oBaHHbIX MCTOYHUKOB
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40.

SUMMARY

As a result of the lead complex of analytical researches algorithms of statistical
imitating models of processes of deformation and destruction of a bunch of textile strings
are developed at test for a stretching, and also is established, that the analysis of the
resulted diagram of a stretching of a bunch of strings allows to estimate as a first
approximation factors of a variation of a degree of different length C. and explosive
lengthening C, of strings in a bunch.

YAK 685.34.035.51

ONMPEAEAEHUE HATYPAABHOCTU MATEPUAAOB
AETAAEWA BEPXA OBYBU METOAOM PACTBOPEHMUS

B.K. Cmenkoe, B.E. Nlop6ayuk, E.A. Lljepbakoesa

CoBpeMEHHbIE TEXHOSOMM MO3BOSISIHOT U3rOTOBUTL CUHTETUYECKYH KOXY HaCTOMNbKO
NOXOXEN Ha HaTyparbHyl, YTO MO BHELHEeMY BuAY, Aa W Ha OLWyMb OYEHb CMOXHO
OTNMYUTL NOAAENKy.

CnoXHOCTb 3aKno4vaeTcsi B TOM, YTO He CyLleCTByeT YeTKUX Kputepunes, No KOTOPbIM
MOXHO 6bIno Obl OOHO3Ha4YHO onpeaernunTb: HaTypalibHaad 3TO KOXa UIin HeT. OcobeHHOo
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€cnn y4yecTb, YTO B nocriegHee Bpemsi MosiBUNacb Tak HasblBaemasi «npeccoBaHHasi
koxxa». «[peccoBaHHasi koxa» - 3TO Martepuan, BblpabaTbiBaeMblii U3 OTXOAO0B
NpoM3BOACTBA  HATyparnbHOM  KOXW, CUHTETUYECKUX  CBA3YIOLIMX  BOJIOKOH U
TEPMOMNIacTUYeCKUX CMOSN ANS CKMeMBaHUS M YNPOYHEHMs1 CTPYKTypbl. [lenaetca aTo
ANsi 9KOHOMMUU CbIpbs U yAeLlEeBNEHUs NPOaYKLMHN.

CywiecTByeT psii METOAOB aHanu3a CTPYKTYpbl MaTepuaroB: MeTon MHApaKpacHoM
CNEKTPOCKOMNUN — NPUMEHSIIOT ANs onpeaeneHnst CTPOeHUs Morekyrsl, O4HaKo OH He JaeT
YeTKOro pasnuuus Mexay martepuanamu, a Takke TpebyeT CroXHOro A0POrocTosLLEro
obopyngoBaHMst M creuuanucta Ans ero 0o6CnyXMBaHWS; PEHTFEeHOBCKME MeTOAbl
nccrnegoBaHUs CTPOEHMST MaTepuarioB TakKe OYEeHb CIOXHbI M TPeOyloT crneumnanbHo
00OYYEHHbIX COTPYAHWUKOB M ONPeAensitoT KaYeCTBEHHbIE U KONMMYECTBEHHbIe MoKasaTenu
MOMNEKYNAPHbIX CTPYKTYP, BO3MOXHO OMpefeneHne MOBEPXHOCTHOM MIOTHOCTM U
TONWMHbI MaTepunanos, HO He JaloT YeTKOro OTBeTa Mo BUAY mMaTtepuana.

Bo3aMOXHO uccnenoBaHMe  MUKPOCTPYKTYpbl MaTepuanoB C  MCNONb30BaHWEM
ONTUYECKMX MUKPOCKOMOB B npoxogsiiem cBeTe. CroOXHOCTb MeToda 3akn4vaeTcs B
NPUrOTOBINEHUN CPE30B MaTepuarnos, TOMLWMHA KOTOPbIX He AOMKHa npesbiwaTbk 20-25
MK. [MonyunTb cpesbl TakoW Marion TOMLWMHbI BPYYHYH MNPaKTUY4EeCKM HEBO3MOXHO,
NnosToMy [Ansi MonyyYeHnss MUKPOCPE3OB CPaBHMBAEMbIX MaTepuarioB HeobxoaumMo
MCMosb30BaTh 3aMOpaXWBalOLLME WU CaHHble MUKPOTOMbI. YTOObI 3aTeM pasnuuuTb
BUAblI MaTepuanoB, HEO6XOAMMO UMeTb GaHK AaHHbIX AN CPABHEHUS U MOEHTUMKALMK
maTtepuarnos.

Bo3aMOXHO onpeneneHve pasnuyHbIX XapakTEPUCTUK  INEKTPUYECKUX CBOWMCTB
mMaTepuanoB, Takux kak yaerbHoe o6 beMHOe 3M1eKTpU4eckoe ConpoTUBIIEHNE, YaenbHoe
NMOBEPXHOCTHOE 3MEeKTpUYeckoe COMPOTUBIEHME, OTHOCUTENbHAs [AM3neKTpuyeckas
npoHMuaemMocTb. Bo3MoXxHO, 3TW nokasatenu OyayT pasnUYHbIMU Yy HaTyparnbHbIX,
NCKYCCTBEHHbIX U CUHTETUYECKMX MaTepuarnoB. Takmx CPaBHUTENbHbIX WUCMbITAHWUA He
MPOBOAMIOCS.

[na onpegeneHns HaTypanbHOCTM  KOX BO3MOXHO MpUMEHeHWe meToaa
«TemnepaTypbl cBapvBaHus kox». OH nokasbiBaeT TemrepaTtypy Hadana paspyLueHus
KonnareHa koxu, obpasel, KOTOopoi HaumMHaeT u3rmbatbes. OgHako HekoTopble BuAbl
CUHTETMYECKMX KOX ANs Bepxa 0oOyBM NpW TakoW xe TemnepaType Takke HauduHawoT
n3rmbaTbCcs U3-3a Havana paspyLueHust nonumepa.

Onpepenenne ycagkm (npoba Ha «Kkuny») TpebyeT NpoBEpPKM ANA HEKOXEBEHHbIX
mMaTepuanos 1 MOXeT OblTb PEKOMEHAOBAHO 41151 UCCNeAOBaHWN.

CyLiecTByeT BO3MOXXHOCTb PaCTBOPEHUS KOX B LLEMOYHO-COSIEBOM pacTBoOpe, O4HaKO
HEN3BECTHO NOBEAEHNE HEKOXEBEHHbIX MaTepuarnoB B LLENOYHO-CONEBLIX pacTBOpaXx.

Takum o6pasom, aHanuavpys nuTepaTypHble WCTOYHWMKW, MOXHO caenatb
3aKnoYeHNE, YTO METOAMKN, KOTOpas no3sonsna 6bl TOYHO onpeaenuTb HaTypanbHOCTb
KOXW, HE CYyLLECTBYET.

LleﬂbI-O HacTodAwero uccrnegoBaHna 4Asunacb pa3pa60TKa cnocoba onpeageneHnd
HaTypanbHOCTU MaTepuanos AJ14 BepXa O6yBl/I.

B ocHoBy nccnegoBaHua 6bin nonoxeH cnocob pactBopeHus Kox no metoguke [1].
OpHako, yunTbiBasi, YUTO ONUCaHHasi MeToauka npegycmaTpmBaeT NonyyeHne anucnepcui
konnareHa 6e3 paspylleHns MONEeKynspHOM CTPYKTypbl 6enka u B CBA3W C 9TUM
npoBoaUTCA MNpu TemnepaType He Bbilwe 45 °C ¢ npodomkutensHocTbio oT 4* no 24*
yacoB, HeobGxoaMMO O6bIfI0 U3YyUUTb BAUSIHUE KOHLIEHTpaUUW  LLENOYHO-CONEBOroO
pacTBopa 1 TemnepaTypbl Ha NPOLECC PacTBOPEHMS.

[Ona vnccnepoBaHust BNnaHUS koHueHTpaumn wernoun (NaOH) n conn (Na,SO,) Ha
CKOpPOCTb PacTBOPEHUS ObINM B3siTbl LIECTb PACTBOPOB Pa3fMYHbIX KOHLEHTpaLun
(tTabnvua 1).
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Tabnuua 1 — KoHueHTpaums pacTBOpOB

XmMmudeckum BapuaHTbl KOHUEHTpauun, r/n
marepuan 1 2 3 4 5 6 7
NaOH 50 75 100 100 75 100 150
Na,SO, 100 100 100 140 140 75 75

McecnegoBaHna BAUSHWMIA KOHLIEHTPALUMA LLESIOMM U COMM Ha CKOPOCTb pacTBOPEHUS
NpoOBOAUMUCHL NPU NOCTOSIHHOM Temnepatype (45 °C). >KuakocTHbii koadpduumeHTt — 10.
O6pasubl KOX  BblOepXMBanMCb B pacTBope [O TMOJSIHOrO  pacTBOPEHMS.
MpoaomKMTENBHOCTL NpoOBepsAnack Ha OAHOM BuAEe KOXM no 3 obpasua Ha ofgHy
KOHLEHTpaLMIO.

[na nccnegoBaHuin Beibpanncb 06pasubl KoX s Bepxa 00yBu, BblpaboTaHHbIX Ha
pas3nnyHbIX KOXXeBeHHbIX 3aBogax Pecnybnukn Benapych, Poccun, Utanuum, Nepmanun,
Typumm M Op. U U3 pasnU4YHbIX BMAOB Cbipbs: KPYMHOrO poraToro ckoTa, KO3MWHbl U
CBMHOrO A4 BEpXa HapyXXHbIX AeTanen obysun 1 NOgKIaaKu.

Mony4yeHHble aaHHbIe NpeacTaBneHbl B Tabnuue 2.

Tabnuua 2 — NpoaomKUTENLHOCTL PACTBOPEHMUS KOXN

Home KoHueHTpauusa | OpraHonentuyeckue HabnoaeHUst pacTBopeHust, Y | Mpoaomku-
OI'IbIT: NaOH/ Na,SO, TENbHOCTb,

r/n 4 8 12 16 20 24 yac

1 2 3 4 5 6 7 8 9

1 50/100 nabyx |PacTBOl oy

puncs
2 75/100 Habyx |PacTeo- 20
puncs
3 100/100 Habyx |PacTeo- 8
puncs
4 100/140 Habyx |PacTBO- 12
puncs
5 100/75  |PacTBo- 4
purncs
6 75/140 nabyx |PacTeo- 16
purncs

Kak cnenyet U3 Ta6J'IVIU,bI 2, Hambonblas CKOPOCTb pacCTBOpPEHUNA KOXWM XpPOMOBOIro

ay6nenua npu TemnepaType 45 °C cooTBeTCTBYeT KOHLUeHTpauuu pacteopa: 100 r/n
NaOH + 75 r/n Na;SO,. lNonvmepHble NOKPLITUSE Ha KOXax HE pacTBOPSSIMCE WU
BbliNaganun B 0Cagok.

lMpoBepsinacb CKOPOCTb PaCTBOPEHUS KOX npu 6Gonee BbICOKOW KOHLIEHTpauum
Wenoun u cepHokucrnoro Hatpuda. Tak, npu  koHueHTpauum NaOH wu Na,SO,
cootBeTcTBEHHO 150 r/n n 100 r/n ckopoCTb pacTBOPEHUS YBENMUYMBANACh B CPEAHEM Ha
5-7 MUHYT.

N3 nuTepaTypHbiX AaHHbIX M3BECTHO, YTO MOBbLILEHWE TemnepaTtypbl YcKopsieT
npoLecc BO3eNCTBUSA LWENOYHO-CONEBON CUCTEMbI Ha CTPYKTYpY KonnareHa [2]. B ceasu
C 9TMM npoBepsaniacb CKOPOCTb PACTBOPEHWUS pasnU4HbIX KOX Ansg Bepxa obyBu B
3aBMCUMOCTU OT TeMNepaTypbl pacTBOpa C NOCTOAHHON KOHLIEHTPaLMEN LLIENOYN N CONU.
[aHHble nccnegoBaHus npeacTaeneHsbl B Tabnvue 3 1 Ha pucyHke 1.
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Tabnuua 3 — MNMpoJomKNTENbHOCTb PACTBOPEHMSI NPY pPa3HblX TeMNepaTypax

Ne | Bug koxu Temnepartypa, °C

n/n MUHYTbI 50 60 70 80 90 100
1 2 3 4 5 6 7 8
1 Anoeka anacr. 180 90 60 40 30 15
(BoBpyWicK) MWH MWH MWH MWH MWH MWH
2 MonyKoXXHUK XxpoMm. ayon. 180 90 60 40 30 20
(Bobpywick) MUH MUH MUH MUH MUH MUH
3 Cnunok 6axTapMsHbIN 120 70 40 20 15 10
(BobpyMnck) MWH MUH MUH MUH MWH MUH
4 CsuHasa ans sepxa 150 90 50 30 20 12
006yBsu (I'pogHo) MUH MUH MUH MUVH MUH MUH
5 160 90 60 40 35 20
«Kpact» ("'aTtoBo)
MWH MWH MWH MWH MWH MWH
130 80 50 35 30 18
6 «KosnuHa» (FaToBo)

MWH MWH MWH MWH MWH MWH
7 «WeBpeTt» (lFaTtoBO) 150 80 50 35 25 15
MWH MWH MWH MWH MWH MWH
8 Cnunok-Bentop 120 70 45 30 20 12
(FaToBO) MWH MWH MWH MUH MWH MWH

C noBblileHMeM TemnepaTypbl CKOPOCTb PaCTBOPEHMSI KOX 3aMETHO MNOBLbILLIAETCS.
Kak BMAHO 13 pucyHka 1 nNpu KMNeHun pacteopa NPOAOMKUTENbHOCTb PacTBOPEHUST KOX
konebnetcda ot 10 go 20 MuUHyT.

MWH

180
160
140 —&— Anoska
120 —— Cnunok
100 CBuHad

80

S KosnunHa
60 .
40 - —k— LlleBpet
e
20 —— %
0 ! ! t, rpag
50 60 70 80 90 100

PucyHok 1 — INMpogormKuTensHOCTL PaCTBOPEHUS KOX B 3aBUCMMOCTHU
OT TeMnepaTypbl pacTeBopa

Mpn 06paboTke UCKYCCTBEHHbIX M CUHTETUYECKUX KOX ANnA Bepxa obyBM LLENOYHO-
COneBbIM PacTBOPOM MOSIHOFO PacTBOPEHUS MaTepuanoB He Habnioganocb, OAHaKo,
«MpeccoBaHHaa Koxa» pacTteBopunacb npumepHo Ha 60%. Octanack nnactuHa
nonuMmepa ¢ uaMeHeHHonM dopmon. [pyn MakcuManbHOW KOHLEHTpauuu LLenoYyHo-
COMEeBOro pacTeopa M Npu KUNEHWM HeKoTopble NONMMepb! (NonuypeTaHbl, nonnamuabl)
MOryT YaCcTU4YHO pasnaraTbCH, a BONIOKHA OCHOBbI — pacnagartbcs. B cBA3n ¢ aTum ana
KOHTPONSA M pacno3HaBaHUSA KOX PEeKOMeHAyeTCA pacTBOpPEHWE npu KOHLEeHTpauuu
pactBopa 100 r/n NaOH u 75 r/n Na,SO, npu Temnepatype 90 °C. Mpu 3TUX pexummax
pactBopeHue npoucxoaut oT 20 4o 30 MMHYT, @ HA UCKYCCTBEHHbIE U CUHTETUYECKNE
mMaTepuanbl BNUsIHUE LWEeNoYHO-corneBo 06paboTkn MeHee 3aMeTHO.
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Takum obpasom, paspaboTaHHass MeToauMka MO3BOMsSieT [AaTb OOLEKTUBHOE
3aKnioYeHne 0 HaTypanbHOCTV MaTepuarna, UCnonb3yemMoro Ha Bepx o0yBw.

Cnuncok ncnonb3oBaHHbIX NUCTOYHUKOB

1. Cnocob6 nony4yeHusi aucnepcui konnarena / B. K. Cmenkos, I'. H. ConTtoBeu, A.
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npounssoactee / H. C. XpenHukoB, H. A. KpbicaHoBa — MockBa : Jlerkas
nHayctpua, 1967. — c. 225.

SUMMARY

The new method of determination of the natural origin of shoe upper materials by
dissolution of leather in a chemical solution is described in the article. The conditions of
dissolution have been determined and it has been shown that artificial and synthetic
footwear materials are not dissolved in the given solution.

YAK 677.017

CTATUCTUHECKAA MMUTALUOHHASA MOAEAD
NMPOUECCA AEPOPMUPOBAHUA U PA3PYLUEHUA
NYYKA TEKCTUAbHBIX HUTEA NPU NOAYLUKAOBOM
UCMNbITAHUU HA PACTAXEHUE

A.A. Ky3Heuoe

[na npaktMyeckn BCeX BUAOB TEKCTUIbHbIX HUTEW XapakTepHO Hanuyue
reTeporeHHOCTN (MPOAONBHOM UM MONepPeYHon) CTPOEHUST U MEXAHNYECKMX CBOWCTB Ha
pas3nMyHbIX YPOBHSAX, KOTOPblE BO3HMKAIOT B NpoLieccax ux nonyyvyeHuns n nepepabotku [1,
2]. Ons npskn Havbonee xapakTepHO HanuuMe npoAOSIbHOW eTeporeHHOCTU
nokasatenenv CTPOEHUA W MeXaHUYEeCKMX CBOWCTB BCMeACTBUE HepaBHOMEPHOCTU
COAEPXaHUA W pacronioXeHUs BOSIOKOH Ha OTAeNbHbIX yyacTkax (anepuoguyeckas
coCTaBnsawwWasag) M HEepaBHOMEPHOCTU €€ npoxXoXaeHns no paboyMm opraHam
obopynoBaHua B npoueccax npsgeHua [1]. Ona xvMmuyecknx HUTENn npoaosnbHas
reTeporeHHOCTb BblpaXeHa HecKonbko crnabee Mo npuynHe  CTaLMOHAPHOCTU
duandecknx nonen n gpyrnx ycrnosui hopmMoBaHusa BO BpemeHu [2]. CnegoBaTernbHo,
npoBefeHne UCCnefoBaHUW, HanpaBneHHbIX Ha U3yvyeHue CTeneHn BAUAHUA
nonepeyvyHon reTeporeHHOCTM MnokasaTtenen CTPYKTypbl U MEeXaHU4eCKMX CBOWCTB My4yka
TEKCTUMNbHbIX HUTEN Ha 0COBEHHOCTM MexaHu3Ma UX AeopMUpOBaHUS U paspyLUeHus,
SIBMSETCS akTyanbHOW Hay4YHO—TEXHUYECKOW 3adadven.

B «kauectBe wMeToga wuvccnegoBaHuMs B HacTosiwen pabote  npepgnaraeTcs
ucnonb3oBatb MeTo4 CTaTUCTUYECKOW WMUTALMM  MOMYUMKIIOBOINO UCMbITAHUA Ha
pacTskeHue.

B paHHon paboTe mpeAcTtaBneH cambli OOLLMI CnyyYal UCMbITAHUSA Ha pacTshkeHue
nyyka HUTEW, Korga Onsa Kaxgon i-TOW HUTU B MyYKe M3 m 3fEMEHTOB CllyYanHbIMU
BEMMYNHAMWN ABNAIOTCH HE TOSIbKO XapakKTepPUCTUKM OuarpamMmbl PacTsXKeHWsl, KOTopble
onpegendalTca cornacHo Metoauke [3], HO ¥ cTeneHb WX WU3BMTOCTM (MUK
pasHOAIMHHOCTN).

B pa6oTte [4] ons onucaHna guarpaMM pacTsKEHUS! B KOOPAMHATAX «HAMpshKeHWe ¢ —

OTHOCUTEeNnbHOE yalnnMHEeHue &» aBTOPOM npennaraeTcda MCnosyib3oBaTb YHMBeEpPCaAlibHYIO
MaTeMaTun4deCkyro Moaesnb crneayLwiero suaa:

€ 2

c=—"  1b,
by+b e > ")
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roe o — HanpsbkeHue, BO3HUKaloLee Nnpu pacTshkeHnn HUTK, MNa; ¢ — oTHocuTenbHoe
yanvHeHue, %; by, by, by — napameTpsl Mogenu, pusnyeckmin CMbICN KOTOPbIX AOBOMBHO
nogpobHo M3noxeH B paboTtax [3, 4].

B cooteeTcTtBUM ¢ mMogenbio (1) nocne eé npeobpas3oBaHust ANS i—TOW HUTK MydkKa
MOXXHO 3anucaTtb

j 2

o, 2)
1 1)
C v R (6,,~,;)T 10’
08— o 43 i - : 3500 = > » (3)
Gyi."[‘i-lo i Oy T, -10 1pi‘Y
roe P; — Tekyllee 3HadyeHue pacTarmBaiollen cunbl, H; |} — Tekyuiee 3HaveHue

abCcomnoTHOrO YANUHEHUA HUTWU, MM; |, — abconTHoe paspbiBHOE yANVHEHWe i—ToW
HUTW, MM; Y — NNOTHOCTL Martepuara HUTH, kr/M%; T, — NMMHENHaa NNOTHOCTb i—TOW HUTU
Mny4yka, TEKC, Gn — YCMOBHbIN Mnpeden nnacTM4YHOCTU i—TorM HWUTKM nydka, [la; oy —
YCMNOBHbIN Npeaen ynpyroctn i—Ton HUTW, MNa; 6, — pa3pbiBHOE HAMPsSXXEHUe i—TON HUTH,
Ma;

lMepeMeHHbIMK CryYamHbIMKM BENUYMHAMM NS KaXO0ro i —ToM HUTK ByayT aBNATbCA
3Ha4veHus ly, Ti, oni, oy, opi M AL,

Ha HavyanbHOM 3Tane MMUTaALWMOHHOIO MOLENMPOBaHUSA FreHepaTop CnyyYamHblX Ymcen
B COOTBETCTBMM C 3agjaBaeMbiM 3aKOHOM pacnpegeneHus (HopmarnbHbIi  1nbo
Benbynna) reHepupyeT m (N0 YuCny HUTEN B My4dKe) CriydanHbiX 3Ha4eHun |y, Ti, (p-0n);,
oy U Li. 3aTem onpegenstotca napameTtpbl Matematudeckon mogenu (2) Coi, Cqj, Co 1
Pi. N3 Bcex HuTen BbibupaeTca HUTb, obnagarlias MUHUMAnNbLHOW ANUHON Ly, TOrAa
Kakgou u3 ocTanbHbiX HUTEW OyaeT COOTBETCTBOBATb U3NULIEK ANWHBbI AL;, KOTOpbIv
onpegensetca kak ALi=Li- Ly, lMony4eHHble 3Ha4YeHnss napamMeTpoB 3anoOMUHAOTCA.

MMuTaumoHHoe ModenmpoBaHue aKCnepuMeHTa COCTOUT B TOM, YTO HUKHEMY 3aXKUMY
paspbiBHOM MalUMHbl MNOCneaoBaTeslbHO coobLIaeTcs MOCTOSAHHOE Ha KaKaom Liare
nepemelleHne, 4YTo BbI3biBaeT yanuHeHue Al. Torga yanuHeHWe Ha j-TOM Liare

mozenupoBaHust |; 6yaeT, COOTBETCTBEHHO, ONpeaensiTbCsl Kak 1j = j-Al. Ha kaxgom j-

TOM Ware Ans Kaxaon i-TOW HUTKM BblUMCHAOTCA abcomnoTHoe yanuHeHve | u
NpUNoXeHHas K AaHHOW HUTK Harpy3ka Pj:

I
l=1.—AL =j-Al-AL; P,=———+C, I’ (4
j J 0i+C -1 2

i jj

Mpwn BbINONHEHMM ycnoBuiA:  (korga ), nimbo wnum Pij>Ppi, cooTBeTcTBYIOWas i—A
HUTb CYMTaETCH pa3opBaHHOW M fanee TeKyllee 3Ha4YeHue Harpysku, NPUNOXKEHHON K i—
TOW HUTK, Pij NpHUMaeTCcs paBHOW Hyrto.

Ha kaxxgom Liare MoaenvpoBaHusi onpeaensieTcs CyMMapHasi cuna pacTsiKeHus
Qj 1 cpeaHss Harpyska, NPUXOAALLAACS Ha OAHY HUTb P, :

Qj :ZPU ; §j = Qi . (5)
i=1

HekoTopble pesynbTtaTtbl UMUTALMOHHOIO MOAENUPOBaHUS ONs “CUHTE3UPOBaHHON”,
cornacHo [4], HUTK npegcTaBneHbl Ha puc.1-4.
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PucyHok 1 - BnnsiHue nonepedHoln Bapuauum PucyHok 2 - BnusiHue Bapvaumm CTeneHu
paspbIBHOIO yANMHEHUS HUTEN |, B ny4yke Ha pasHOANIMHHOCTU HUTen L B Nyyke Ha
XapaKkTepucTuUKu anarpamMmmbl pacTsKeHUs XapakTepucTUKM anarpamMmmbl pacTsKeHUs
1= Cp=0%; 2 — C;;=5%; 1—C=0%; 2 — C,=5%;
3 = Cp=10%; 4 — Cyp=15%. 3 - C.=10%; 4 — C,=15%.
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PucyHok 3 - CoBMeCTHOe BnMsiHUuE NonepeyHbIixX
Bapuauuii paspbiBHOTO YANUHEHUS |, NTMHENHON
NNOTHOCTU T U CTeneHn pasHo4NMHHOCTM L HUTen B

PucyHok 4 - BrnvsHue konuyecTsa HATEN B Ny4vKe Ha
XapaKTepUCTUKN AnarpamMmmbl PacTsXKeHUs Npu Hanmyamm
BapuaLluii paspbIBHOIO yanuHeHns |y, NMHenHon

ny4ke Ha XapakTepUCTUKN AMarpaMmbl PACTEXEHUS NNOTHOCTU T n cTeneHn pasHoanmHHocTu L Huten C, Cr,

1-CL Cy, C|p=0%; 2-C,, Cy, C|p=5%;

C|p=5%

3- CL, CT, C|p=10%; 4— C|_, CT, C|p=15%. 3- CL, CT, C|p=5%, m=30; 4— C|_, CT, C|p=5%, m=60

PaspaboTaHHas cTatucTMyeckasi UMUTaUMOHHas MoAenb Mo3BonsieT rpaduyecku

npeactaBuTb  AvarpamMmMbl  PaCTSDKEHUST HUTU  C YY4ETOM  BIUSIHUA  MOMepeyHomn
reTeporeHHOCTU MeXaHUYeCKUX CBOWCTB WM CTPYKTYpbl, a Takke onpenenuTb BNUSHWE
nonepeyHon reTeporeHHOCT Ha popMy N NapameTpbl JaHHOW KPMBOM U, Kak cneacrane
Ha NPOYHOCTHbIE XapaKTEPUCTUKM MyYvKa HUTEN.

AHann3 3aBucMMOCTEN, MpeacTaBfieHHbIX Ha puc. 1 — 4, No3BONSET OTMETUTb
cnegyouee:

Hanbonbllee BrMaHME Ha OpMy NPMBELEHHON K OOHOW HUTU KPUBOW «Harpyska —
abconoTHOe yAnMHeHWe» okasblBaloT Bapuauun paspbiBHOro yanuvHenus Cl, u
cteneHn pasHognuvHHocTM Cp HuTen nydka (puc.1-2). C  yBenunyeHuwem
KoadpmumeHTa Bapuauumn aTux nokasarenen Mexay HUTSMU nyyka N3MeHsieTca He
TONbKO (hopMa KpMBOW pacTsXKEHUS, HO N 3HAYEeHUe, 1 MOSTOXEHNe ee MakCuMyma,
a Takxe NnonHoe yariMHeHne rnpu paspblBe;

nornepeyHasi reTeporeHHOCTb YCINOBHOTO Mpedena Ynpyroctv oy, YCMOBHOIO
npegena nnacTU4HOCTM G,, YCNOBHOIO npefena YNpPOYHEHUS! AGyn, U NMHEWHON

1-Cy, Cr, Cp=0%, m=30; 2 — C, Cr, C;;=5%, m=10;
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NAOTHOCTM T HUTEN MNyyka He OKasblBalT BIUSHME Ha ¢opMy U napameTpbl
npvBeaeHHOM K OOHOW HUTU KPUBOW «Harpyska — abcontoTHoe yannmHeHmey;

e pW YyBenuM4eHWM KoapduumeHTa Bapuauun yanuHeHus npu paspoise Cl,
YMEHbLLAKTCA CpefHue 3Ha4YeHUsT Pa3pbIBHOM Harpysku U paspbiBHOMO YASIMHEHUSA
nepBou U3 pasopBasLUMXCA HUTen. Cnegyet OTMETUTb, yBENUYEHNE OTKIOHEHUS OT
BEPTUKANbHOCTU HUCXOASALLEN YacTM KPUBOW pacTskeHus. Bocxogswas 4vactb
KPVBOW PacCTsHKEHUS NpakTUYeckn He nameHsietcs. Nepeble HUTK B NyYKe Ha4yMHaoT
pBaTbCA Npu MPUBNMKEHUN KPUMBOW PaCTSXKEHMS K MaKCUMyMy, a HUCXOAsLlas
YacTb KPMBOW pacTsKeHUs1 cTaHoBUTCA Bonee nonoron. CpegHUn yron HakmoHa
HUCXOOSALWEN YacTU KPMBOW PaCTSHKEHMS K BepTUKanuM B NepBoM NpubAnmkeHun
nponopunoHaneH KoapdUUNEHTY BapuvaumMm paspbiBHOMO YAOSIMHEHUS MeXay
HUTAMW NyyKa:

Crp~y°; (6)

e pu yBennyeHUu KoauumneHTa Bapuauun pasHOANIMHHOCTU HUTEN B Myyke He
TONbKO YMEHbLUAETCS pa3pbiBHAA Harpyska ny4ka HUTEW M MakCUMyM COBUraeTcs
BMpaBo, HO M3MEHSeTCA (hopMa Kak npaBoW, Tak M NeBOWM YacTu anarpaMmmbl
pacTsKeHus. Yron HakrnoHa 3 kacaTtesibHoW, NPOBeAEHHON 13 Havana KoopauHar K
NeBOW, BOCXOASLLUEN YacCTU KPUBOW PacCTSKEHUS, K BepTUKanm MOXeT CINYXUTb
NPUONMXXEHHON OLLEHKOW KoddhduLUMeHTa BapmaLmmn pasHognMHHOCTU HuTen C| B

nyuyKke:
CL~p°; (7)
CnepgyeT oTMeTUTb, 4YTO MaTemaTudeckue wmogenu (6) u (7) OOCTOBEPHLI MpU
(m > 50)

[OCTaTo4YHO OO0MbLIOM KONM4ecTee HUTEN B Myyke, Tak Kak Npu Manom ux
uncne (m<10) npuBedeHHasi KpMBasi PacCTKEHUA HECKONbKO M3MEHSIET CBOK hopmy.
Kak aTo cnefyeT n3 3aBMCUMOCTU, NPEACTaBEHHON Ha puc. 4, yrmbl o U 3 HECKOMBKO
YMEHbLLUAKTCH, a MaKCUMYM CUSbl PACTSPKEHUS HE3HAYMTENBHO COABUraeTCs BNEBO.

B pesynbTaTe NpoBedeHHbIX UCCreaoBaHui pa3paboTaH anropuTM CTaTUCTUYECKON
UMUTaLMOHHOM Modenu npouecca 4edopMUPOBaHUSA U paspyLLUEHUs MyYka TEKCTUMNbHbIX
HUTEN N YCTAHOBIIEHO, YTO aHanM3 NPUBEOEHHON gnarpamMMbl PacTsKEHUs Nnyyka HUTEN
Nno3BONsieT B MEpPBOM NPUBIMKEHUN OUEHUTb KOIMUUMEHTbI Bapuauumn cTeneHu
pasHoanuHHocTn CL u paspbiBHoro yanuvHeHnuss Clp HuTen B nydke. [anbHenwwne
UCCnegoBaHMs B 3TOM  HanpaBleHUM MO3BOMNAT MOfydYnTb 0OOfee TO4YHble W
WHOPMaTMBHbIE Mogenu. Takum obpa3om, MOXHO MpPeanonoXutb, NPoBeAEHue
CTaHAapTHbIX  UCMbITAHUA, He  TPeldylwmMx  OOMNOSHUTENBHOMO  ChneunanbHOro
ucnbiTaTeNnbHOro  0OOpPyAOBaHUSA, MOXET  3HAYUTENbHO  pacwupuUTb  AuManasoH
MOSTYYEHHbIX CBEOEHUM U NOo3BONUT 0ofnee OOBLEKTMBHO W BCECTOPOHHE OLEHUTb
KayeCTBO BOMIOKOH U HUTEN.
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SUMMARY

As a result of the lead complex of analytical researches algorithms of statistical
imitating models of processes of deformation and destruction of a bunch of textile strings
are developed at test for a stretching, and also is established, that the analysis of the
resulted diagram of a stretching of a bunch of strings allows to estimate as a first
approximation factors of a variation of a degree of different length C. and explosive
lengthening C, of strings in a bunch.

YAK 677.024.1:[677.074:684.7]

ONPEAEAEHUE YPABOTKU HUTEN B TOBEAEHOBbIX
TKAHAX HOBbIX CTPYKTYP C MICITOAB3OBAHUEM
NMPAXU U3 KOPOTKOTO AbHAHOTO BOAOKHA

I.B. KazapHoeckasi, H.C. AkuHOuHoea

Bonpocbl CTpoeHMs U NPOEKTUPOBAHUSA TKAHEW CIIOXHbLIX CTPYKTYP, K KOTOpbIM
OTHOCATCA robeneHbl, ABNATCS Manou3y4YeHHbIMU, HO T.K. aCCOPTUMEHT 3TUX TKaAHEW
BOCTpebOBaH M B MNPOM3BOACTBE MeOENbHbLIX TKaHEW BbLITECHSAET TKaHM MPOCTOro
CTPOEHMsI, BO3HMKAET HEOOXOAMMOCTL FybOKOro N3y4yeHust U NPOEKTUPOBAHNS CTPYKTYP
robeneHoBbIX TKaHeW. B gaHHoM paboTe paccmaTpuBalroTCA BOMPOCHI NPOEKTUPOBaHMUS
MeOenbHbIX TKaHEW C NpPUMEHeHueM robGeneHOBbLIX MepenrneTeHui Hoeoro Buaa [1,2].
OTn nepenneteHMss UMEKT psg NPeMMyLLEecTB MO CPaBHEHMIO C  KITACCUYECKUM
robeneHoBbIM pybuUMkoM K nonoTtHoMm [1]. B TkaHsx B KayecTBe yTka WCMOMb3yeTcs
KpalleHas NnbHAHas npsbka Cyxoro cnocoba npsageHus NMHENHOW NNOTHOCTM 163 Tekc,
NnoNny4yeHHass u3 KOPOTKOrO JbHSHOro BoJiokHa. OHa HepaBHOMEpPHa MO JIMHEWHOW
MNSIOTHOCTU: UMEET YTONWEHUS M TOHKME Y4acCTKW, YTO 3aTPYAHSIET MPUMEHEHUE 3TOWM
NPSHKN B TKAHAX KIaccuU4ecknx rodbeneHoBbIX nepenneTeHnin. Ho npsiku nogobHoro Bnaa
B HacTosllllee BpeMsi OTBeYalT TpeboBaHMAM HarnpaerneHui mogbl. [obeneHoBble
nepenneTeHns, NoBépHyThlie Ha 90°, cCNOCOBCTBYIOT MakCUMaribHOMY MPUCYTCTBUIO 3TOWN
NPsSKM Ha NULUEBOW MOBEPXHOCTU TKaHM, U 3TUM NOOYEPKMBAETCH BbIPa3UTENbHOCTb
uBeToBbIX 3pdekToB. Npn 3TOM NOBbILWAETCA NPOU3BOAMTENBHOCTL 0B0OpPYyAOBaHUSA,
bnarogaps CHMXEHN0 OBPBLIBHOCTU HUTEN OCHOBbLI U YMEHBLLEHMWIO NMAIOTHOCTM TKaHU No
yTKy. OnblTHaa napTna robeneHoBOn TKaHM ONTUManbHOW CTPYKTYpbl Bbina HapaboTaHa
B ycnosuax PYITI «OpwaHckun nbHOKOMOUHaT» [2]. B ocHoBe wuCnonb3yoTcs
KpalLEeHbIE N CypOBble XNon4yaTtoOyMakHble HUTU NMUHENHON nnoTHocTn 25Tekc x 2 (50,8
TEKC C Y4YETOM KPYTKM), MIIOTHOCTb TKaHuM no yTky — 156 H./10cm, no ocHoe - 400
H./10cm.

B TkaHsax robGeneHoBbIX NepenneTeHuin BaXKHbIM NokasaTenem saensieTca ypaboTka
HUTEN OCHOBbI, Ha YTO BNUSIET PaBHOMEPHOCTb pacnpeneneHns LBEeTOBbIX 3dEKTOB
No WMPUHE TKaHW, OT Yero, B CBOK OYepedb, 3aBUCUT OOPbLIBHOCTb HUTEW OCHOBbLI. B
NPeanoXeHHbIX MNepennieTeHNsIX HUTU OCHOBbI PasfMyHbIX CBOAOB WMelT 6onee
paBHOMEPHbIE 3HadeHus1 ypaboTku. 1o KaXaoW HUTU OCHOBbI M yTKa B pannoprte
nepenneteHna (puc.1) ypaboTka onpegensnace AOBYMSI  SKCMEPUMEHTANbHLIMA
cnocobamu: NyTéM M3MEpPEeHUd HuTen no dotorpadusim Cpe3oB MPU MHOFOKpPaTHOM
yBENUYEHUM U HUTeW, BbIHYTbIX U3 TKaHW. W3 doTorpapmin cpes3oB TkaHew,
npeacTaBrieHHbIX HAa pUcyHkax 2 a,0, 3a, 4a,6,B, 5a, BUAHO, YTO HUTU OCHOBbLI B TKaHU
nprobpeTatoT opMy NONepeyHoOro ceveHusi, 6n3Kyro K annuncoobpasHon, a HUTK yTKa
COXpaHsaT dopMy Kpyra. Npu 3TOM MeXay HUTSIMU OTCYTCTBYIOT MPOCBETHI, T.€. TKaHW
6rIM3KM K MakCMMarbHO YNAOTHEHHBIM U MO OCHOBE, M MO YTKY.

Mo dcopmyne AweHxepcTa paccyuMTaHbl AuameTpbl HUTEN OCHOBbI WM yTKa [0
TKayecTBa; No goTorpadnsam Cpe3oB TKaHM NpPOu3BedEeHbl 3aMepbl ANamMeTpoB U
paccunTaHbl KO3APPUUNEHTBI CMATUSA YTOYHBIX HATEN B MECTaX UX NEpPecevYeHns HUTSIMU
ocHoBbl Kaxpgoro csoga (dyK1, dyK2, dyll, tyK1, 1yK2, 1yll), nponsseneHsl 3amepsl
FOPM3OHTarNbHbIX N BEPTMKANbHbIX AMaMETPOB OCHOBHbIX HUTeN (dor, dOB) 1 paccumTaHbl
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KO3 MDULMEHTBI NX CMATUS B TKaHM (nor, noB). KosddUuMeHTbI CMSATUSE HUTEN B TKaHU
onpenensaTcs no oopmynam

ty =dy/dyn, mnos=dos/don, mnor = dor/dom.

PesynbTaTbl nIsMmepeHuin n pac4€ToB npeactasneHbl B Tabnuue 1.

Tabnuua 1 - CpegHue 3Ha4YeHUs ANameTpoB HUTEN U KOI(PEDUUMNEHTBI UX CMATUS B
TKaHU

iﬁi’g?ﬁ: PeaynbTaTbl, NONy4YeHHbIE KoadppumumeHThl
Bug Huten nyTém 3amepoB Mo CMATUA HUTEN
MaKoBKe 710 doTorpacusm cpesoB
TKayecTBa
dy, dy2K1, | dy2K2, | dy2, 2Kl | 1y2K2 ry2n
MM MM MM MM
yTOK
2,3,4,6,7,8 0,49 0,47 0,48 0,46 0,95 0,97 0,94
dy, dy1K1, | dy1K2, | dy1N, iK1 | 1y1K2 Ty
MM. MM. MM. MM.
yTtoKk 1,5 0,49 0,44 0,44 0,34 0,89 0,90 0,69
do, mm dor, Mmm doB, MM nor, Mm nos, MM
OCHOBa
K1,K2,M 0,28 0,32 0,26 1,12 0,91

YTOYHaa npspka cyxoro cnocoba npsaeHust IMHEMHOW NNOTHOCTM 163 Tekc nony4deHa
C MOMOLUbID rpebHevyecaHnss M B CBOEM MOMNEPEYHOM CevYeHMM UuMeeT Oornbliee
KOJIMYECTBO OOWHOYHBLIX BOSIOKOH, YeM OObl4Has npshka cyxoro crnocoba npsageHus us
KOPOTKOrO NIbHAHOrO BOMNOKHA. OTUM 0O6BbACHAETCSA €€ NOoBbILEeHHAsd YyBCTBUTESNbHOCTb K
BO3AENCTBUIO HArpy30K CO CTOPOHbI HUTEN OCHOBbI B npouecce obpasoBaHWA TKaHW.
HaTtspkeHne HUTel ocHoBbI NepBoro ceoga K1, K1*, cmaTbiBaeMbIX C BEPXHEro HaBOS,
OTNMYaeTCs OT HaTshKeHMS HUTEN OCHOBbLI BTOporo csoga K2, K2*, oTnyckaembix C
HWXKHEro HaBosi, YTO OOYCrOBMEHO pasnuuMemM B YCTPOMCTBE M NPUHUMNE LENCTBUSA
MEXaHN3MOB OTMYyCKa OCHOBHbIX HUTEWN OJI1 HWKHErOo U BEPXHEro HaBoeB. H1Tu ocHoBbI
TpeTbero ceoga 11, M2, npobpaHHble N0 OQHOM HWUTK B NMLY, OTNYCKAKTCA KaK U HUTK
K2, K2*, npobpaHHble NO ABe HUTK B NMLY, C HKHErO HaBOsl, HO BO3OENCTBYIOT HA HUTU
yTKa Mo-pasHoOMy u3-3a Buaa npobOpKM M xapakTepa nepennieTeHnst UX ¢ HATAMMU yTka
(pnc.1 B). U3 Ttabnuubl 1 BMOHO, YTO B pe3ynbTaTe pasfvyHbiX BO3OENCTBUN HUTEWN
OCHOBbl HA HUTU YyTKa 3HAYEeHUS ANAMETPOB MOMEPEYHbIX CEYEHUN YTOYHbIX HUTEN U
KO3(hPUUMEHTBI X CMATUA B MECTax MNepeceyeHnst X HUTSIMU OCHOBbI KaXkgoro cBoaa
OTNMYaloTCsa Opyr oT gpyra B npegenax ogHoN HUTWU. ATO HeoBXOoOMMO y4YuTbIBaTb Mpu
pacuyéte ypaboTOK HUTEN OCHOBbLI KaXkgoro ceofa.
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PucyHok 1 - BHewHuin BUA TkaHm (a), mogenbHoe nepenneTtenune (6), paspes Boonb
HUTen OCHOBbI (B), pa3pe3 BAOMb HUTen yTka (r)

[na TeopeTU4ecknx pacyéToB 3HAYEHUN ypabOTKM OCHOBHBLIX M YTOYHbIX HUTEN MO
doTorpachusim Cpe3oB TKaHM OblMM MOCTPOEHbI FEOMETPUYECKNE MOLENN CTPOEHUS
TKaHW, NpeAcTaBneHHble Ha pucyHkax 2B,r, 36, 4r, 56. [1ns BeiBoga gopmynbl ypaboTkm
HUTEN OCHOBbI MPYHMMaeM cnegyloLime aonyLeHns

1. dopma MNONepeyHoro ceyYeHms HUTEeW Mo BCen OfVHE TKaHW eCcTb BenuuMHa
noctosHHas [3].

2. PaccrosiHue MeXay HUTAMU YTKa B MeCTax nepecevyeHnsa nx HUTAMU KOpeHHOVI n
I'IpVI)KI/IMHOVI OCHOB OMHAKOBO.

dy

[dos

PucyHok 2 - NpogonbHble paspesbl TkaHW BOOSb HUTU OCHOBbLI NepBoro ceoga K1* (a),
HUTK OCHOBbI BTOporo ceoga K2* (6); reomeTpmyeckne Mmogenn CTpoeHus TKaHu BAOSb
HUTen ocHoBbl Nepeoro ceoga K1 (K1*) (B), BToporo ceoga K2(K2*)(B) B macwtabe 1:25

YpaboTky HUTEl onpeaensdem no opmyrne
A =(La—-L1k)x100/LH, (1)

roe LH u LTK — AnvMHa HATU 1 AnNuHa TKaHwu, COOTBETCTBYHOLaA 3TOW ANWUHE HUTN, MM.
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M3 reomeTpuyeckux mogenen (puc. 2B,r) BUAHO, YTO pacrnonoxXeHme HUTeEn KopeHHON
ocHoBbl K1*n K2* B TKAHN CUMMETPUYHO OTHOCUTENBHO LeHTpa HUTU yTKa 5(1) (puc.1 B),
noatoMy ypaboTky onpegensem yepes 1/2 AnuHel HATU pannopTa nepenneteHus. Toraa
1/2 gnNVHBI HUTN KOPEHHOW OCHOBLI NepBoro ceoga (K1, K1*)

Luakl =2x(AB+BC), (2)
Ltkkl =2AD, 3)

AD =10-Ry/2Py, roe Ry — pannopT nepenneteHus no yTky, Py — NNOTHOCTb TKaHW No
YTKY, [HUT./CM].

YpaboTKy HATEN KOPEHHOW OCHOBbLI MEPBOro cBoda onpegensem no dopmyrne

_ AB+BC-AD
ARl === " b

rae, B coorsetctaum ¢ gonywenuem 2 AB =10x Ry/4Py; BC = BD2 + DC2,
rae BD =10xRy/4Py; DC = dy1K1+ doB, takum o6paszom,

x100, 4)

2 2
BC= \/(2,5Ry/Py) +(dy1K1+doB) -

dopmyna ansa HaxoXaeHust ANUHbl HATKM KOPEeHHOW ocHoBbI nepBoro ceofa K1, (K1%)

2 2
umeet Bug LHK1 = SRy/Py + 2\/(2,5Ry/Py) +(dylK1+dos) -

YpaboTKy HATEN KOPEHHON OCHOBLI onpeaensem no dopmyne

2 2
2,5Ry/P +\/ + —5Ry/P
Ang = 2ORY/PY+4/(2,5Ry/Py) +(dylKI+dos) y y>><100

2 2
2,5Ry/Py+\/(2,5Ry/Py +(dyl+doB)

Mocne npeobpasoBaHuit

2 2
Axl = \/(2,5Ry/Py) +(dylK1+doB) —2,5Ry/Py)

x100,%.  (5)

2 2
2,5Ry/Py + \/ (2,5Ry/Py +(dyl+dos)

HWTK KOPEHHOWN OCHOBbLI CMATbLIBAKOTCSI C HMXKHErO HABOS, U PacnonoXeHne Ux B TKaHK
HECKOSbKO OTNMYaeTCs, YTO MOKa3aHO Ha PUCYHKe 2 T, U3 KOTOpOro BMAHO, 4to 1/2
OJTMHBI HUTU KOPEHHOW OCHOBBLI BTOPOro ceoda (K2, K2*)

Luk2 =2x(AB+BC+CD), Ltk2=2AE, (6)
rne AE =10Ry/2Py.
YpaboTKy HATEN KOPEHHOW OCHOBLI BTOPOro cBoga onpegensiem no opmyne
AB+BC+CD)—-AE
AK2 = ( 100
* AB+BC+CD 0
roe B cootsetcteum ¢ gonywenvem 2 AB=10xRy/4Py; BC=1/2xdy2K2;

CD =+/CE2+DE2, e CE=10Ry/4Py—1/2xdy2K2, DE =dy1K2+ dos,

T.O.

2 2
CD:\/(2,5RY/Py-1/2><dy2K2) +(dy2K2+dos) -
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CDOpMyJ'IbI Ona HaxoxXgeHuAa AONMWHbl HUTU U ypaGOTKVI KOpeHHOIZ OCHOBbl BTOpOro

ceoga K2, (K2*) nmetoT Bug

2 2
Luk2 = 5Ry/Py +dy2K2 + 2\/ (2,5Ry/Py-1/2dy2K2) +(dy1K1+dos) .

AK2 = 2,5Ry/Py+1/2xdy2K2+
2,5Ry/Py+1/2xdy2K2+

+4/(2,5Ry/Py-1/2dy2K2)2 + (dy1K2+ dog)2 — SRy/Py 100
+/(2,5Ry/Py-1/2dy2K2)2 + (dy K2+ dog)

Mocne npeobpasoBaHui

2

dy2K2 2 25R
. {2’5Ry-dy2m} +(dylK2+dos) =27
2 Py

AK2 =

x100,%.

2
+
Py ) (dy1K2+doB)

Py

2
2,5Ry , dy2K2 {2,5Ry_dy2K2J

PucyHok 3 - NpoaonbHbIn paspes TkaHu BOOMb HATKM OCHOBLI TpeTbero casoga 1(a),
reomeTpuyeckas MoAenb CTPOEHNSA TKaHW Ang HUTen ocHoebl 11, M2 (6)

Ona onpepeneHnsa ypaboTkn HUTEW TpeTbero cBoga Havaém AnuHy Hutm M1 (M2),
(pnc. 3 (6)):

Lun(AG)=(AB+B'C+DE'+EF)+(BB'+E'E)+ FG + CD. 9)
[nnHa TkaHu
Ltk(AG)=10Ry/Py. (10)
YpaboTKy HUTEN NPUKMMHON OCHOBBLI onpeaensemM no gopmyrne
A= (AB+B'C+DE'+EF+BB'+E'E + FG + CD)-10Ry/Py <100
AB+B'C+DE'+EF+BB'+E'E+FG+CD ’
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rme AB=EF=1/4xnx(dylll+doB); B'C=DE’'=1/4xnx(dy2I1+dos);
BB'=E'E =1/2dy1I1; CD = 2dy2II; FG = 10Ry/2Py.

Taknm o6pasom, anvHa Huten M1(MN2)

Lu(AG)=n/2x(dylI1+doB) + n/2 x (dy2I1+ doB) + dy 111+ 2dy2I1+ 5Ry/Py.(11)
Monyyaem copmyny Ans onpeaeneHust ypaboTku HATEN NPUMKUMHON OCHOBBI:

- /2 x (dy 111+ dy2I1+doB) +dy 111+ 2dy2IT1—- 5Ry/Py <100
/2 x (dy 111+ dy2IT+ dos) + dy 111+ 2dy2I1 + 5Ry/Py ’

[na HUTK OCHOBbLI KaXXOoro cBoAda onpegeneHa ypaboTka € yY4ETOM hakTU4eCKuX
ONaMeTpOB HUTEN yTka B TKaHW, pe3ynbTaTbl paCYETOB NpeacTaBneHbl B Tabnumue 2.

Mo doTorpacdmsam cpesoB (puc. 4 a,6,8, puc. 5a) NOCTPOEHLI reoMeTpuveckne
MOZENM CTPOEHMSA TKAHW Ha y4acTkax uccrneayemoro nepensieTeHus Boonb ytka (puc. 4
r, puc. 56). l'eomeTpuyeckme mogenu ana Huten ytka 3, 4, 6, 7 6yoyt umeTb BUA,
aHanorMyHbIi reomeTpudeckon mogenu ans Huten 2 mn 8. OTnmumMe  cocTtouT B
XapaKTepe pacnofioKeHUS HUTEN OCHOBbI MEPBOr0 M BTOPOro CBOAOB OTHOCUTENBHO
yTKa, YTO HE BNUSAET Ha YpaboTKy yTOUYHbIX HUTEW. N3 pucyHkoB4r, 56 BUAHO, YTO HUTK
yTKa B TKaHW pacrosfioKeHbl MNPaKTUYECKM MPSMOSIMHENHO, 3TO MNOATBEPXAAoT
3KCNEepuMMEHTanbHbIE MCCNeAoBaHMsl 3HaYeHW ypaboTKM  YTOYHbIX HUTEN: OHa
konebnetca B npegenax ot 0,2 no 0,5 %, %.3kcnepMMeHTanbHble 3Ha4YeHnsa ypaboTku
npeacrtaeneHbl B Tabnuue 2.

%.(12)

B r

PucyHok 4 — nonepeyHble pa3pesbl TkaHu BAOMb HUTen yTka 4(a), 3(6), 2(s);
reoMeTpuyeckas Mogenb CTPOEHUS TKaHW Ha y4acTKe UccrnegyemMoro nepenneTeHns ans
HUTen yTtka 2,8(r)

dy

doB

Lro

a 0

PucyHok 5 - lNonepeyHbin pa3pes TkaHu BAOMb HUTK yTKa 1 (a), reomeTpuyeckas
MOAENb CTPOEHNS TKaHU Ans HUTK yTka 1 (6)
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Tabnuua 2 - YpaboTka OCHOBHbIX M YTOYHbIX HUTEN B TKAHU

PesynbTaTbl, NOMyYeHHble 9KCNepUMeHTarnbHbIM PesynbTaThl,
nyTém Mony4yeHHble pacYETHbIM
BUA | no HuTtaMm, BbiHYTEIM M3 | Mo dhoTorpadomsim nyTeM
HUTEN TKaHU cpesoB
LH, LTk, A, LH, Lr, A, LH, Lr, A, |Owub-
MM. MM. % MM. MM. % MM. | MM. % | Ka, %
OCHoBa
K1 22,51 121,00 ] 6,68 | 4,91 458 | 6,54 | 546 | 513 | 6,40 | 4,10
OCHoBa
K2 22,64 | 21,00 | 7,26 | 492 | 459 | 741 | 552 | 513 | 7,05 | 2,80
ocHoBa
M1,M2 | 24,01 | 21,00 | 12,55 | 5,26 | 4,60 | 12,46 | 589 | 513 | 12,95 | 3,10
YToK
2,3,4 16,00 | 16,00 0 2,52 | 2,51 0,40 - - - -
Y10k 1 | 16,00 | 16,00 0 2,51 2,50 | 0,40 - - - -

PesynbTaTbl TEOpPETMYECKMX pPaCYETOB 3HAYEHMA YypabOTKM HUTEN B TKaHU
cornacytTca C AaHHbIMK, MOSNYyYEeHHbIMUM 3KCMEPUMEHTAmNbHbIM MNYyTEM: C MOMOLLbIO
3amMepoB No goTorpadmsiMm Cpe3oB M HUTEN, BbIHYTbIX U3 TKaHW, OWMOKa HaxoguTca B
npegenax, AOMYyCTUMbIX B MNpakTMKe npoekTupoBaHus (4o 5%). CnepoBaTtenbHO,
npeanoXeHHble OPMynbl MOryT OblTb PEKOMEHAO0BaHbI AN pacyéta ypaboToK HUTEN B
TKaHsIX pa3paboTaHHbIX NepenneTeHni.
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SUMMARY

The scientific article is devoted to research of parameters of a structure of furniture
fabrics of gobelin structures of a new kind, a conclusion of mathematical models for
calculation shrinkage of the warp. Results of theoretical calculations of values shrinkage
of the warp in a fabric will be coordinated with the data received experimental by. The
size of a mistake does not exceed 5 %.
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OLLEHKA MPOMBIWUWAEHHOTO NPUMEHEHUA
TEKCTUABHbBIX OTXOAOB

A.B. JlokmuoHos, T.A. Ma4yuxo, B.B. Bo6bpoeckuli
Mepexon Pecnybnukn benapycb Ha cOGCTBEHHbIE ChIPbEBbLIE PECYPCHI COrflacyeTcsl €
rocyJapCTBEHHOW MNporpamMon BO3pOXAeHWs un pasButus cena Ha 2005-2010 rogpl,
KoTopasi npegycMaTtpuBaeT cTabunbHOe NPOM3BOACTBO JIbHSHOrO BOJIOKHA B 06beme 60
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TbiCAY TOHH B roa. OCHOBHblE HanpaBneHNst 3KOHOMUYECKOTO M COLManbHOrO pasBuUTUS
Benapycu ykasbiBaloT Ha HEOH6XOOMMOCTb YCUMEHUS pexnma 3KOHOMUM MaTepuasnbHbIX
pPecypcoB, LUMPOKOrO MCMNOMb30BaHUSA KOMMMEKCHON nepepaboTku Cbipbs, MPUMEHEHUs
pecypcocbeperarollen TEXHUKA, MariooTxogHon, 6e30Tx0aHOM M aHeprocbeperaroLlemn
TEXHONOMMN, MCMosib30BaHNMe MECTHbIX BUOOB Cbipbsi U MaTepuarnos, pauuoHanbHoe
NpMMEHeHMe OTXO4O0B MPOM3BOACTBA M NOTpebneHus, akonornyeckn OGesonacHyto
YTUNN3aLMI0 HENPUIOAHbIX ANs nepepaboTkn oTXxo4oB. OTO CBA3AHO C TEM, YTO A0ns
Cblpbsi M MaTepuanoB B cebGecToMMOCTM NpoayKumm cocTtaBnsieT npumepHo 75-90%.
MpuMHUUNMANbHO HOBbIE  TEXHONOMUW, LUMPOKME BO3MOXHOCTM  BOBMEYEHWs B
NPOM3BOACTBO PasfMYHbIX CbIPbEBbIX PECYpPCOB, B TOM 4WUCNE HENPUrogHbIX Ans
nepepaboTkM MO KMNacCU4ECKUM TEXHOMNOrMsaM, KOMOWHMpOBaHME MaTepuanoB U
TEXHOSOMN MNO3BOSNIAIOT CO3[aBaTb HeTKaHble Martepuanbl C HOBbIMW CBOWCTBaAMWU U
Mcnonb3oBaTb UX B 0ONACTSIX, rAe paHee TEKCTUIb BOOOLLE HE NPUMEHSICA.

Begywmne  dupmbl  TEKCTUMBHOTO  MALUMHOCTPOEHWUS  BKIKYMAWM B CBOM
NPON3BOACTBEHHbIE NpPOrpaMMbl  CleLnanu3npoBaHHble MalluHbl  ANS  NepBUYHON
nepepaboTKM TEKCTUNbHbLIX TEXHOSNOrMYeCcKUX OTX0AoB. [Mpy NpPoM3BOACTBE HETKAaHbIX
TEKCTUMbHbLIX MaTepuarioB W NpsXkKKM  OOMbLION  JIMHEWHOW  NIIOTHOCTU aons
TEXHOMNOMM4YEeCKNX OTXOLOB MO CPaBHEHUIO C KayeCTBEHHbIM BOMOKHOM 3HA4MTENbHO
Bbllle. JTO MO3BOMSET co34aBaTb HOBble BUObl U3OENUN  KPATKOBPEMEHHOIO U
0[HOPA30BOro MOfb30BaHUSA, pa3HoobpasHble rMApo-, 3BYKO- U TEMMOM3O0NALNOHHBIE
Martepuanbl, [eOTEKCTWUIbHbIE  MaTepuanbl  ANS  KUAUWHOIO U OOPOXKHOMO
CTpoOUTENLCTBA, TEXHUYECKYIO BaTy U T.4. [1, 2].

TexHonorMs nonyvyeHus HeTKaHbIX TEeKCTUMbHbIX MaTepuanoB C UCMOMb30BaHWEM
NbHAHBIX OTXOAOB U pereHepMpoBaHHbIX BOSIOKOH MO3BOSISIET BEPHYTb LIEHHOE Chipbe B
nepepaboTKy, COKOHOMUTb NEPBUYHOE ChIpPbe, @ Takke UCKMNIOYUTb HEraTMBHOE BIUSIHUE
OTXOOOB Ha OKpyxatwulyto cpedy. Npn atom HeobxoaMmo o60CHOBaTb BO3MOXHOCTb
NPUMEHEHNS ANA MPOU3BOACTBA HETKaHbIX MOMOTEH BTOPWUYHBLIX BOCCTAHOBIIEHHbIX
BOMOKOH C [AOCTaTOYMHO HU3KMMMK KavyeCTBEHHbIMW nokasaTtenamu. Ons dopmmupoBaHus
HeTKaHbIX MaTepuanoB 3apybexHble pa3paboTyMkm TEXHOMNOIMA WU NPOM3BOAUTENMU
obopynoBaHua ana nepepaboTkm 0TX0A0B TEKCTUMBHOW MPOMBILSIEHHOCTU NpeanaratoT
LUMPOKMIA CrEeKTp TexHonornn n obopygosaHund. OgHaKo M3-3a MX BbICOKOW CTOMMOCTH,
3HEepProemMKoCcTu, BbICOKMX TpeboBaHUM K O6CnyXuBarlollemy MepcoHany M KayecTBy
nepepabaTbiBaeMoro  cbipbs  3apybexHoe obopyaoBaHue He npuobpeTtaeTcs
npeanpuatuamm benapycn. HeobxoamMmo, MCnonb3ys MECTHYHO CbipbEBYHO, KaApPOBYIO U
TexHu4eckyto 06asy, paspabotaTtb TEXHOMOrMK MOMyYeHUss HETKaHbIX MOSIOTEH C
BMNOXEHNWEeM OTXOOO0B JIbHAHbLIX BOMOKOH, OUEHUTb BO3MOXHOCTb WCMOMb30BaHUSA
cylulecTBytollero obopygoBaHns ans ux nepepadotku [3,4, 5].

OCHOBHbIMM CTpaHamu, paspabaTbiBaloWwmMn obopygoBaHMe Ana nepepaboTku
TEKCTUIbHBIX 0TX04o0B, gABnsTca Wrtanua, ®padumd, Monbwa, Mepmanusa, AnoHus.
Benywien dupmon-nponssogntenemM KOMMIEKCHOro obopyooBaHUSA, MOTOYHbLIX FVHUN
Ona pereHepauun BCeX BWOOB BTOPUYHBLIX TEKCTUMbHbLIX MaTepuarioB cyMTaeTcs
dpaHuysckaa dupma «Leiroch», Bbinyckarowas obopygoBaHue nnsi pereHepauuu
Xfion4aTobyMakHOro BOJSIOKHA M3 MyTaHKW, TKAHOTO WM TPUKOTAXKHOrO IOCKyTa MU
BTOPUYHOIO CbIpbA, MPUHUMAEMOrO OT HaceneHus.

[MOTOYHbIE NMHMM ANa  HenpepbiBHOM 006paboTkM OTXOO4OB OT pe3aHus Ao
nakeTMpOBaHNSA BOCCTAHOBIEHHbLIX BOSIOKOH pa3paboTtaHbl oupmamu AscTpumn, Utanum,
lepmanuun. JlvHua, paspabotaHHas npeanpuatem «Tuchfabriken» (FepmaHus),
npegHasHadeHa gnst obpaboTkn TPUKOTaXHbIX 0Bpes3koB, coAepKalimnx NonnadupHble
BOJIOKHA, a Takke CMecu MonuapupHbIX BOJIOKOH, Xronka u wepctn. dupma «Pierret»
(Benbrunst) BbinyckaeT pesarnbHble MalWwWHbl B AECATU BapuaHTax, y Tpex TUMOB ANNHa
pe3kn O0TX0O0B NyTEM U3MEHEHUSA CKOPOCTWU nogdaymn ceipbs perynupyetcs ot 0,5 go 300
MMm. Pupma «Befama» (MNonbwa) BeinyckaeT wunansHble mawunHel Tuna AC-30 n AC-
300 c pasHbIMM cucTeMamMu MUTaAHUS AN HaTyparnbHbIX, CUHTETUYECKUX BOJSIOKOH U
N3HOLLEHHbIX TEKCTUIbHbIX M3genun nponssoantenbHocTbio 70-120 Kr/y. 3TM MaLIUHbI
BKMIOYAKOTCA B TEXHOMOrMYeckMe INUHUU ANs pereHepauuyM BOMOKHA U3 TKaUKUX W
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TPUKOTaXKHbIX 00pe3koB [6]. B lNonblie paboTbl NpoBOAATCA MO YETbIPEM OCHOBHbLIM
HanpaeneHnsMm: paspaboTka TexHonormm u cnocoboB peanu3aumm BTOPUYHOIO
TEKCTUIBbHOTO ChIpbsl, COAEPXKALLEro CUMHTETUYECKME BOJIOKHA; MPOEKTUPOBaHUE WU
N3roTOBfIEHNE MAalUMH AN MNoAroTOBKM W nepepaboTkum 3TUX OTX040B; paspaboTka
cnocoboB nepepaboTKM OTXOAOB MO KITACCUMYECKOW TEKCTUITbHOM  TEXHOMNOoruw;
pa3paboTka HOBOM TEXHOMOMMW U acCcOpTMMEHTa TOBApPOB B LEMSAX PaLUoHanbHOro
NCNonb30BaHNS BTOPUYHOIO TEKCTUIBLHOrO Chipbs. [lpyM 3TOM HaxodAT MNpPUMEHEHue
pas3fiMyHble yrapHble BOSIOKHA — XJTOMKOBbIE, [XKYTOBLIE, NbHSIHbIE — B cpegHeM ao 60%,
FNIOCKYT TKaHEW W TPUKOTAKHbIX MOSMOTEH, paclWMNaHHbIA JIOCKYT C COAEpXXaHUeM
LIEPCTAHbIX, LEepCTONOAOOHbIX, a TaKkKe CUHTETMYECKMX BOJIOKOH. BbinyckatoTtcs
HeTKaHble MaTepuanbl Ans NPOu3BOACTBA TOMA, MNEPEBS30YHbIX MaTepuarnos,
yTennsawwWmMx npoknagok ans paboden ofexnabl, a Takke OOMBOYHbLIX, OOYBHbIX,
OOPOXHbIX W 00OMMUOBOYHBLIX MaTepuanoB. W3 obpasyowenca B 3HAYUMTENbHbIX
Konun4yecTBax KOCTPbI NMPON3BOASATCHA KOCTPOBbIE NnnThI [7 — 9].

B BenukobputaHum, AnoHun, ABcTpun, ®PpaHumm B Ka4yecTBe Cbipbsi A1 OCHOBHOMO
CNOsi HanosbHbIX MOKPbITU MCMONb3YITCA pereHepupoBaHHble BOMOKHA U3 06pe3KoB
TKaHEeN 1 TpUKOTaxa, a Ang AeKOpaTUBHOIO Crosd — NoniMaMuniHble Unu NponuieHoBbIe
NnepBUYHbIE BOIOKHA. TEeKCTUMbHbIE OTXOAbl UCMOMNBL3YIOTCA U B MPOM3BOACTBE HETKaHbIX
maTepuanoB ansa obyBu. OTO B OCHOBHOM BOCCTAHOBMEHHAs LWepCTb, OTXOAbl
LIEePCTAHOrO  MPOU3BOACTBA W MNPOM3BOACTBA XUMMUYECKMX BOMOKOH. OTxogpl,
obpasywowmecs npuM  MNPOM3BOLACTBE  HETKaHbIX  MOMOTEH, UCMOMb3YyTCA  Npu
NPOM3BOACTBE CTPOUTESNbHbIX NINT.

B nocnegHue rogbl BO MHOMMX CTpaHax YBENMYMMoCb MPOU3BOACTBO XMMWUYECKUX
BOJTOKOH, COOTBETCTBEHHO Bblpocnu U nx otxodbl. B CLLUA oTxoabl XMMUYECKNX BONOKOH
coctaBnawT 6onee 2,5 Thic. T B roa. Pupma «Enwirotekc» nepepabartbiBaeT oTxoabl M3
BOMOKOH, HUTEW W TKaHeNn TMOBTOPHbIM  3KCTPyAMPOBaHMEM  (pereHepaumen)
pacnnaBneHHoON maccbl. ATy MacCy peKkoMeHOYyeTCsi UCNoNb3oBaTb OS5 U3rOTOBMEHUS
pasnu4yHbIiX geTtanen mawwuH [2]. Pupma «Zimmer» (Fepmanust) paspaboTana npouecc
nepepaboTkM OTXOAOB MNPOM3BOACTBA CUHTETMYECKMX BOSOKOH. [lpn peanusaumm
npouecca Mony4yalTCs rpaHynbl, KOTOPble WCMONb3YylTCA B KadectBe [06aBOK npu
NPOV3BOACTBE Pa3NUYHbLIX MOMUMEPHBbIX U3genun. BaxHbiM HanpaBneHnem sBnseTcs
NCnonb3oBaHMe OTXOO0B, HE MOAAALLMXCA pacLUnbIBaHUIO, COAEpXallmMxX Hapsagy ¢
BOMOKHOM ApyrMe KOMMOHEHTbl — CMOfbl, JlaTeKkCbl, pPe3vHy, MONNBUHUMXITIOPUA,
neHononuypeTaHbl. PaspaboTaHa TexHOnorus, BKOYawLWasa pasmMeribyeHne Takoro
Cbipba B MenbHULAX, (dOPMOBaHME CrOEB U U3FOTOBIEHME U3OMALMOHHBLIX NAUT Ans
cTpoutensctBa. W3  nbinn, obpasylowencs B NIbHAHOW  NMPOMBbILLIIEHHOCTH,
pEeKOMeHAYeTCS U3roToBreHMe NpPeccoBaHHbIX BPMKETOB, KOTOPbIE MOXHO MCMOMb30BaTb
B KayecTBe Tonnuea. B benapycu 9 n3 53 nbHO3aBOOOB OCYLLECTBASKT YrnyGrneHHyto
nepepaboTky nbHa. Npn 3TOM NPOU3BOAATCS: KpydeHble n3genus (Lwnarat, ynakoBoyHas
BepeBka, kabonka), HeTkaHble MaTepuanbl, KOTOHU3NPOBAHHOE BOJSIOKHO, KOCTpOnnuTa,
nbHAHOe Macno. Mpon3BoACTBO KOTOHU3MPOBAHHOMO NIbHOBOSIOKHA OCYLLECTBSETCA Ha
MpogHeHckoMm PYTIM «lpoHuTekcy m Ha OAO «HecBwmxckuin nbHo3aBod» MuHCKOM
obnactu. HenonHyto 3arpy3ky MOLLHOCTEM MO MNPOU3BOACTBY KOTOHW3MPOBAHHOMO
BOSIOKHA MOXHO OOBACHWUTbL OTCYTCTBMEM pPbIHKOB CObITa W  HEAOCTaTOYHbIM
MCNOMNb30BaHMEM Ha TEKCTWUMbHbIX nNpeanpuaTusax benapycu nbHAHOMO BOMOKHA B
KayecTBe 3amMeHuTenen xnonka. PacwumpeHve UCNoNb30BaHUA KOTOHU3MPOBAHHOMO
NbHOBOMOKHA MO3BOMUT 3a CYeT COKpaLWleHUs UMnopTa XJionka CIKOHOMWUTb
3HauuTernbHble BanoTHbIE CpeacTsa.

Mpn BbIGOpe Hambonee pauMOHANbHOMO HarnpaBneHWs UCMNONb30BaHWS OTXOAOB
HeobX0aAMMO yunUTbIBaTb Te TEXHOsormdeckne npoueccbl U obopyaoBsanue, rae 6yoyt
AOCTUrHYTbl Hanbonbllas yaenbHas 3KOHOMWUSA M HaMBOMbLUMN KOIPPULMEHT 3aMeHbI
NepBUYHOIO Cbipbs oTxogamu. 3apybexHbll OnbiT NoATBEPXKAAET, YTO OAHMM U3
NepcnekTMBHbIX HanpaBfieHWN UCMOMb30BaHUA TEKCTUMbHbIX OTXOOO0B SABMAETCHA
NPON3BOACTBO HETKaHbIX MaTepuarnoB, KOTOpble HaxoOAT LWWPOKoe nNpUMeEHeHue B
pasnunyHbix oTpacnsx [10].
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CnepoBatenbHo, npeanpustna Pecnybnukm Benapyck 3anHTepecoBaHbl B nepexoe
Ha BHyTpupecnybnunkaHckne CbipbeBble Pecypchbl, B NOMHOW nepepaboTke BOMOKHUCTbIX
OTXOA0B, B BO3MOXHOCTW NPUMEHEHNS B NPOU3BOACTBE HETKAHbIX MaTepUanos LUMPOKOW
raMMbl Cblpbsi pPasfMYHON MpuUpoAdbl M CTPYKTYypbl. BTOpWMYHOE TeKCTUNbHOe Cbipbe
crnenyeT WCMoNnb3oBaTb B MPOWM3BOACTBE TEKCTUMbHBLIX M3OENUA Kak 3aMeHUTenb
NEePBUYHOIO Chbipbs U B MPOM3BOACTBE APYrUX U3OENUI KaK 3aMeHUTENb TPaAMLMOHHBIX
maTtepuanoB. OCHOBHbIMW HeJoCTaTKaMu CyLLECTBYHOLEr0 UMMOPTHOro oGopyaoBaHus
SIBNSIOTCS BbiCOKasi LieHa, MOBbILEHHAs 3HEeProeMKocTb, TpeboBaHus K KBanvdmkauum
obcnyxuBatoLero nepcoHana M CroXHOCTb €ro UCrnonb3oBaHus Anst nepepaboTku
TEKCTUMbHbIX OTXOA0B M BTOPUYHbIX MaTepuarnbHbIX PECYpPCOB.

10.
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SUMMARY
The main directions of application linen fibre wastes in various industries are
analysed.
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YAK 677.027

UCCAEAOBAHUE NPOLLECCA HAHECEHUA KAEf
BAAUKAMMU NMPU NOAYYEHUU MHOTOCAOMUHOTO
TEKCTUABHOTO MATEPUAAA

E.B. Yykacoea-UnbrowKuHa

Ha kadbegpe npsgeHus HaTypanbHbIX U XMMUYECKUX BOMOKOH paspaboTaHa HOBas
TEXHOMOIMNSA  HEMPEPLIBHOIO  MOSyYEHUs]  MHOTFOCITOMHBLIX  PYNIOHHBbIX  MaTepuarnoB
aspoanHaMMYECKUM CcnocobomM OPMUPOBAHUS, TEXHOSIOMMYECKUI MPOLIECC KOTOPOro
BKMOYaET creayrowmne onepaumnm: NoaroTOBKY OCHOBbI, NMOArOTOBKY Kresi, NoAroToBKY
BOpCa, HAHECEHME KIlesl, HAHECEHME BOPCaA, CYLUKY, OYUCTKY OT U3NMLLKOB BOpCa.

OpHol 13 o4eHb BaXkHbIX onepauuii B JaHHON TEXHOMOMMN SBNSIETCS HAHECEHME KNest
Ha maTepuan OCHOBbI. Pr3Myeckas CyLHOCTb Onepauum HaHeCEHUs KIes 3akniovaeTcs
B COBMELLEHMM MNPOLECCOB CMayMBaHus, agcopbumm, KanunnsapHoOM MNPOHUKHOBEHWMU
Knes B BMAE pacTBOpa BHYTPb Matepmana u nocrneayroLem 3akpensieHum B HeM.

B paspabartbiBaemMon TEXHOMOMMM MNPUHAT BalMYHbIN CNOCOO HaHEeCEeHUs KreeBow
MNSIEHKN, TaK Kak AN MalWH HENPEPLIBHOIO TUMa OH SIBMSieTCsl caMbiM 3O EKTUBHBIM.
Ha ka4yeCcTBO KOHEYHOro NPOoAYKTa 3HAYMTENbHOE BIIMSIHUE OKa3blBAET HE TOMbKO COCTaB
NPUMEHSEMOrO Kfesl, HO U pexunm paboTbl KNeeBoro yana, O4HOW U3 XapaKTepUCTUK
KOTOPOro SIBMSIETCH TOMLUMHA KNEEBOW MITEHKMU.

C uenbio ycTaHOBMNEHNS OCHOBHbLIX 3aKOHOMEPHOCTEN NpoLecca HaHeceHUs Krnes Ha
OCHOBY OblfiM MNpPOBEAEHbI JKCMEPUMMEHTAsNbHbIE WCCNEOOBaHNA MO  ONpeaeneHunio
3aBUCMMOCTU TOMLLUMHBI KNeeBOon NNeHkn h1 oT AuHamMuMyeckon BA3KOCTU kres u, Ma*c;
YPOBHS KNes B KNneesown BaHHe f, M; JIMHEMHON CKOPOCTU KreeHaHOCHOro Banuka V, Mm/c;
3a30pa Mexay KneeHaHOCHbIM U NPWKUMHBIM Banukamu a, M.

OKCnepuMeHTbl  NPOBOAMIMCL B YCMOBUSAAX  ONbITHOM  nabopatopun  Ha
3KCNepUMEHTaNbHOM CTEeHAE AN MOMyYEHMSI MHOFOCHOMHBLIX PYMOHHBIX MaTepuanos
aspoanHammyeckum cnocobom dopmmpoBaHus. Ha pucyHke 1 cxemaTuyHO nsobparkeH
y3en HaHeceHuUs Knes Ha OCHOBY.

PucyHok 1 - Y3en HaHeceHus Kkrnes

OcHOoBHbIMKU paboymMmMn opraHamu ysna sIBRsOTCS KNeeHaHOCHOW 1 1 NPUWKUMHON 2
Banukn. Nog KneeHaHOCHbIM BariMKkOM YCTaHOBMEHa BaHHo4Yka ¢ krneem 3. OcHoBa 4
NPOXOAUT MeXAy BaniMkaMn n CMavmMBaeTCs KIeem 5.
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B kayectBe OCHOBbI MpuMeHsinacb Gymara NOBEPXHOCTHOM MfoTHOCTbO 90 rim?, B
Ka4yecTBe CBSA3YIOLLEro MCMNOMb30BanM KrerW Ha OCHOBE MOSIMBUHWUIIOBOrO cnupTa.
CornacHo npeaBapuTenbHbIM UCCNEAOBAHUAM YMCNO HAONIAEHUN ONA OOHOro OnbiTa
NpuHATO paBHbIM 10.

Knen rotoBunu pasnuyHon Bsskoctu: u = 55; 56; 57; 58 n 59 lNa*c, 3a3zop mexpy
Banvkamu ycTaHaBnuancsa B cregywowmux npegenax: a= 0; 0,025*10%; 0,05*10°;
0,075*107%; 0,1*10° m, ypoBeHb Kres B kneeBol BaHHe 6bin cneaytowmi: f= 1*107°%; 7107
% 12*10% 19*10% 24*10° M, nuHellHas CKOpPOCTb KMeeHaHOCcHoro Banuka V
perynupoBanacs B npegenax ot 0,03 go 0,28 wm/c.

[ns onpeneneHnst BENUYUHBI KNEeBOW MNEHKN 13 obpasuoe Bbipe3anncb npobbl, Ha
Kaxxgon npobe npoumsBoaunicss cpes3, MO KOTOPOMY C MOMOLLbK MMKpOcKona Tuna
«buronaHy» namepsnacb TonwmMHa KNneeBomn NNeHkn ¢ TouHocTbio 4o 0,0001mm.

Mo pesynbTaTam uccrnegoBaHui, o06paboTaHHbIX MeTogamu MaTemaTUdecKom
CTaTUCTUKM, ObINM NOCTPOEHbl rpaduveckne 3aBUCUMOCTW, MPEACTaBIMEHHbIE Ha
puUCyHKax 2-5.
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BeJIMYMHa 3a30pa Mexay Banukamu, a,Mm
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PI/IcyHOK 2 - 3aBUCMMOCTb TOSLMHbI KNEeeBOWN NIIEHKN OT BESTUYMHbI 3a30pa mexany
BaJIMkaMu

AHanns rpadunyeckon 3aBUCMMOCTN Ha PUCYHKE 2 MOKa3sbliBaET, YTO MpU yBENNYEHNN
3a30pa Mexay KreeHaHOCHbIM U MPWXMMHBbIM Banukamu yBenuMymBaeTCsa U TOSMLUHA
kneeson nneHkn. OnbIT nposoguncsa npu u = 57 lMa*c; V = 0,03 m/c; f= 71073 m.
MaTtemaTtunyeckm 3aBUCUMOCTb UMEET BUA

hl=0.48a". (1)

YBenuyeHue TOMLWMHBI KNeeBOW MNEeHKU B 3TOM cny4yae o0bsACHsETCHA TEM, 4TO npu
yBeIrnmM4YeHnn 3a3opa MexXay BaliMkaMn YMEeHbLUaeTCA Cuna OaBleHUA TMPpUXMMHOIo
BalyiMka Ha y4aCTOK HaHeCeHuUdA Knea Ha OCHOBY U B pe3ynbTate B 30HE KOHTaKTa
BblAaB/INBaeTCA MeHbLUEee KONTM4eCTBO Kres.

TOJWMHa KneeBoun

0,004
0,003
0,002

0,001
. l//
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rny6uHa norpyxeHus KkrneeHamasHoro Banuka, f, m

nneHku h1

|—0—3KcnepumeHTaana;| —ll— TeopuTnyeckasn |

PurcyHok 3 - 3aBUCMMOCTb TOSLUMHbI KNeeBoW NNEHKM OT rMyOuHbI NOrpy>KeHUs
KneeHamasHoOro Banvka
Mpacdunk Ha pucyHke 3 cBMOETENbCTBYET O TOM, YTO MPWU YBEMUYEHWUM [NyOGUHbI
NOrPYXeHUA KINEEeHaHOCHOro Banuka B KINeeBYK BaHHY YBENWYMBAETCS TOSNLLMHA
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kneesoro cnos. OnbIT npoBogunca npu u = 57 lMa*c; V = 0,03 mM/c; a = 0,075*107 m.
3aBUCMMOCTbL 3TOroO NpoLecca onpeaenseTcsa BblpaXeHnem

hl=(7.8/f -7,5107, (2)

YBenuyeHne obbsicHSIETCA TeM, YTO yBenMYMBaeTCsa Ayra, no KOTopow uaeT nepeHoc
Knesi U3 KneeeoW BaHHbl Ha OCHOBY. Kneit Mo MeHbluei ayre 3a O4HO U TO Xe BpeMs
cTekaeT o6paTHO B BaHHY B MEHbLUEM KONMYECTBE, YeM C GonbLUen gyru.
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2 - 0,004

s = 0,003

£ £ 0,002
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0,03 006 009 012 015 0,28 0,21 0,24 0,28

CKOPOCTb KfleeHaMa3Horo sanuka, V, mlc

|—0—3KcnepumeHTaanaa —ll— TeopuTtnyeckasn |

PucyHok 4 - 3aBMCMMOCTL TOSLUWHBI KNEEBOW MIIEHKM OT CKOPOCTW Banuka

padmnyeckas 3aBUCMMOCTb Ha pucyHke 4 cBuAeTenbCcTByeT O TOM, YTO C
yBENMYEeHNeM CKOPOCTU  KIEEeHaHOCHOro Banuka TOMWMHA  KNeeBOW  MIeHKK
yMeHbluaeTcs. OnbIT nposoauncst npu u = 57 Ma*c; a = 0,075*10° m; = 7*10° m.

hl=(55-2.5V)107". (3)

9710 00bsAcCHsIeTCS Tem, 4TO YMeHbLUaeTCA BpeMA KOHTaktTa OCHOBblI C NUHWENn
nepeHoca KrieeHaHOCHOro Balinka, a 3TO BJrie4YeT 3a cobowm YMEHbLUEHNE BpPEMEHU
aare3vu, 4To NnpmuBoAnUT K YMEeHbLUEeHUIO TOJILWMHbI NOKPbITUA OCHOBbI KIileeM.
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BA3KOCTb Knesi, M, ¢

| —— JKCnepuMmeHTanbHas —a— TeOpuTnu4e cKas

PucyHok 5 - 3aBMCUMOCTb TOSLLMHbI KNEEBOW MMNEHKM OT BA3KOCTU KNes

Kak BMOHO M3 pUCYHKa 5, C yBeNUYEeHMeM BA3KOCTM TOMLWMHA KNeeBOW MMeHKn
yBENUYMBAETCSH, TaK KakK YBENUYMBAETCS BeNUUMHaA Koresum camoro knesd. OnbIT
nposoauncs npu V = 0,03 m/c; a = 0,075*10° m; = 7*107 wm.

hl=(10m+5,4)107*. (4)

Mo pesynbTaTam SKCMEpUMEHTa, peanv3oBaHHOTO METOAOM  PEerpecCUMOHHOrO
aHanusa, c y4eToM BCeX 3aBMCUMOCTEN NOCTPOeHa MateMaTuyeckasi Modesb npouecca
HaHeCEeHUs KNeeBoro Criosi Ha NOBEPXHOCTb OCHOBbI:

hl = (((10m +5.4)+ (55-2.57)+ (7.8 F + 7.5)10* +0.484° .25, (5)

roe p- BA3KoCTb knes, MNa*c;
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V-CKOpOCTb KITEEHAHOCHOro Banuvka, M/c;

f— ypoBeHb Kned B KIeeBon BaHHe, M;

a- BennyuHa 3asopa Mexagy Banvkamu, M.

dopmyna (5) nossonseT onpeaenuTb TOMLWKUHY KNeeBOW MMeHKU B 3aBUCUMOCTU OT
N3MeHsieMbIX napameTpoB. NonyyeHne Tpebyemoin TOMNLWMHBI KITEEBOro Criosi Ha OCHOBE
MOXeT OblTb AOCTUTHYTO COOTBETCTBYIOLLMMU  pPEerynupoBkamm BHA3KOCTU  Kned,
BENUYMHOM 3arnofHEeHUs KIeeBOW BaHHbI, CKOPOCTbIO BariMkOB U 3a30pOM MeXAY HUMM.

SUMMARY

The article is devoted to investigations of the process of covering. Essence of the
process of covering is combination of moisten, moving and fixing glue on the basic.
Investigations show dependence thickness glues film from viscous, speed, level of glue,
and distance between cylinders.

YAK 677.017:621.3

METOAUKA PACHETA PU3IUKO-MEXAHUYECKUNX
MAPAMETPOB KOMBUHUPOBAHHDIX
QAEKTPONMPOBOAAULUX HUTEUN

E.I'. 3amMmocmoukut

Ha kadpegpe «lpsgeHns HaTypanbHbIX U XUMUYECKUX BOSOKOH» YO «Butebckun
rOCy4apCTBEHHbIN TEXHOMOIMYECKUA YHUBEpPCUTET» paspaboTaH cnocob nonyyvyeHns
KOMOMHMPOBAHHbIX  3MEKTPOMNPOBOAALLMX HUTEN, KOTOPbIA  OCYLLUECTBNSAETCA Ha
KPYTUITbHOM obopynosaHun. CtpykTypa 7] CBOWCTBA BblpabaTbiBaeMbIx
KOMOWHMPOBAHHbIX HWUTEN 3aBUCAT OT TunNa npuMeHsiemMoro obopyaoBaHusa, Buaa u
CBOWCTB MOKPbIBAKOLWMNX KOMMOHEHTOB, HaAMpaBNlEHUS U BENIMYUHDBI KPYTKU, TOMLLMHbI
MUKPOMPOBOSIOKN U CTEPXKHEBOW HUTU, @ TaKKe BENUYMHBI NMOKPbITUS MUKPOMPOBOJSIOKN
KOMMJTEKCHOW HUTBIO.

Ona ganbHerwen nepepaboTku NOMy4YEHHOW HUTKU B TKaHW N TPUKOTaXHbIE MOMOTHA
Heobxoanmo BbICTPO M TOYHO BapbUpOBaTb PaA3NUYHLIMU ee (PU3NKO-MEXaHNYECKUMN
XapaktepucTukamu. B ceda3m ¢ aTum nog pykosogcteom npodp. Korana A.l'. paspaboTtaHa
MeTOoAMKa pacyeTa OCHOBHbLIX XapaKTEPUCTUK KOMOMHMPOBAHHLIX 3MEKTPONPOBOAALLINX
HUTEN: NMHENHOW NMOTHOCTU, KoadhdmumeHTa HaroHa, AuameTpa U OTHOCUTESbHOM
pa3pbiBHOW HarpysKku.

JInHerHast NNOTHOCTL KOM6VIHVIpOBaHHOI7I SJ'IeKTpOI'IpOBOIJ,FlUJ,eVI HUTU onpeaenaeTcA

A A
]—;11 a.ieoe ndao T; €e0.ioid Ezaa.l €eo0.idid ]—;aeé Elaeé ;o (1)
rae€  Tiowsumu — JMHEMHAs MNOTHOCTb KOMOWHMPOBAHHOM 3NEKTPOMNPOBOASLLEN
HUTU(TEKC);

T cep — NINHEWNHASA NNOTHOCTL CepAeYHNKa (TEKC);

T wurp. npos — NINHENHAS NNOTHOCTb MUKPOMPOBOIOKMU (TEKC);

T o6kp — MMHENHAA MIOTHOCTb OBKPYYMBAIOLLIErO KOMMNOHEHTA (TEKC);
K haz.mukp npos — KOI(PMULIMEHT HAroHa MUKPOMPOBOIIOKY;

K 1az.06p — KOSMMPULIMEHT HaroHa obKpy4YMBatOLLLErO KOMMOHEHTA.

KoappmumeHT HaroHa, Hanpumep, MUKPOMPOBOJSIOKM B COCTaBe KOMOMHMPOBaHHOW
3MEeKTPONPOBOAsLLEN HATK onpeaenseTcda No hopmyne:

Py L+ 1)

iaa.i ééd.iora — ] : (2)
0
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rae K aemuprposs - KOIPMULMEHT HAroHa MMUKPOMNPOBOSIOKM KOMOBUHMPOBAHHON
3ANEKTPONPOBOAALLEN HUTK;

lo—nepBoHaYanbHas AnvHa MUKPOMNPOBOSIOKM A0 CKPYYMBaHUS (MM);

l1 - ANMHA MUKPOMPOBOJIOKM NMOCHE CKPyYnBaHuUs (MM);

[OnameTp KOMOMHMPOBAHHOM 3MEKTPOMNPOBOASILLEN HUTU OnNpenensieT ycrnosus
NPOEKTUPOBaHUA W3  Hee TrOTOBbIX u3genuin. [OuameTp  KOMOMHWPOBAHHOM
3ANEeKTPONpoBOAdALLE HUTM MOXHO paccMmaTpmBaTb Kak  UMNUHApbLI  (puc. 1),
3aKmnoYeHHble B umnuHape [1].

[vnameTp BHYTpPEHHEro uunuHapa COOTBETCTBYET AuMamMeTpy cepAedHuka d ceps —
KOMMMEKCHON XMMMUYECKON HWUTW. [InameTpbl BHEWHUX LUMNUHAPOB 0 yup.mpos N d o6ip
COOTBETCTBYKOT [[MamMeTpamM MMUKPOMPOBOSIOKM U OOKpy4MBalOLWEro KOMMOHEHTa -
KOMIMMEKCHON XMMUYECKON HUTH.

d MUKP.pos

d cepd

d 06Kp

A
Y

D KOM6.HUMU

PucyHok 1 - Cxema nonepeyHoro cedeHns KoMOMHMpOBaHHOM
AMEKTPONPOBOASALLEN HUTU
Onametp obwero BHewHero uuvnuHapa D yom6sumy COOTBETCTBYET AMaMETPY
KOMOMHMPOBAHHOW 3MNEKTPONPOBOASALLEN HUTWU. TomMWwMHA MOKPLITUS paBHA MOSIOBUHE
pasHOCTM Mexay AuvameTpamum KOMOMHMPOBAHHOW 3MNEKTPOMPOBOAALEN HUTU W
OnameTpoM cepaeyHuKa - KOMMIEKCHOM XUMNYECKON HUTW.
Ecnu npuHATb, 4To t — TONWWHA NOKPLITUA, D opm6.humy - ANAMETP KOMOUHMPOBAHHOM
3MNEeKTPONPOBOAALLENA HUTU U d ¢ops - ANAMETP CEPAEYHMKA, TO

Déz‘id.z’e‘o‘é _dﬁdaa‘ _¢. 3)
2 H
Macca nokpbITus
Miios =M seoioia. T Miges ; (4)
2 2
.. = Dyigicse @ _ Disi 7 ]
iiéd 4 4 7 ; (5)

BecTHuk YO BITY 61



d.. > D 2

7ddd _ Méiiddeéoe
M, +—4 wly = — wly . 6)
_ 4my; g F
éiidiéoe ] + d s : 7
LY i1 65

3
Y nokp - CPEAHSAS NNOTHOCTb MOKPbITUSA (F/CM )

Moo is

1

[ 1000
Moactaensas B cdopmyny (4) NUHENHYO MAOTHOCTb T (TEKC) U CPeaHo MNOTHOCTb
(r/em®) nonyuum chopmyny (9)

N\ AY N\

Oi'féé Oi eéd.ioia + 0” /

(8)

. 1aéo
- : 9)
Viies  Viessiora Viaco

Macca cepaeyHunka onpegensietca no gopmyne (10)

”dﬁdaa'z
Myisa = Vi (10)
d 2 — 4Tﬁa6a
Adod ﬂyﬁéad 1000 . (11)

Moactaenasa B hopmyny (7) nocneaHee BbipaXeHue, nony4ymm
40i'iéé " 40;%&5& _ 1
TYiico  Vaa ) 1000

éiidieoe

(12)

Tak kak npu OPMUPOBAHMM KOMOMHMPOBAHHOW 3MEKTPONPOBOASALLEN HUTU
npucyTcTByeT 9(@eKT HaroHa MNOKPbIBAOWMX COCTaBNAKOWMX, TO B AanbHENLWNX
pacyeTax HeobXxoOMMO Yy4yuTbiBaTb WX KOIMPMUUMEHTbI HaroHa, BblYUCIISiEMblE MO
dopwmyre (2).

Moactaenas B dopmyny (12) BbipaxeHune (9) n yuntbiBas KO3 PUUMEHTLI HaroHa,
nonyuyumMm cpopmyny ana pacveta gvameTpa KOMOMHUPOBAHHBLIX 3MEKTPOMNPOBOAALLMX
HuTen (Mm) (13).

N N

o.. o
=0,0357| |22% 4

i 60.ioia
Y iaoi Viceoiora

A

L éiia.ieoe iad.i eéo.idia

Ha ocHoBe ¢opmynbl npod. A.l'. KoraHa gnga pacyeta OTHOCUTENBHOW pa3pbiBHON
Harpyskn KOMOMHUPOBAHHbIX HUTEN W 3IKCMEpPUMEHTaNbHbIX AAHHbIX, MOfy4yeHa HoBas
TeopeTMyeckass 3aBMCUMOCTb AN pacyeTa OTHOCUTENBHOW Pas3pbiBHOW Harpysku
KOMOMHMPOBAHHbLIX  3MEKTPOMPOBOAAMX  HUTEW,  yyYuTbiBalOWEn  NpPOLEHTHoe
coAepxaHue OTAEeNbHOro KOMMOHEHTa WM HEeOOHOBPEMEHHOCTb paspbiBa  KaOoro
KOMMOHEHTa B CChOPMUPOBAHHON HUTW.

Pacuert OTHOCUTENBLHOWN pa3pbiBHOM Harpyskm KOMOMHMPOBAHHbIX
3NEeKTPONPOBOASALLMX HUTEN ocyLLecTBNgeTcd no oopmyre (14)
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b... = Xk D, s iaia Xy hy + Diss Xy ks, (14)

ild.iéoe fiddi
roe Puows.umu - PA3pbiBHAst Harpy3ka KOMOMHMPOBAHHbIX 3NEKTPONPOBOASALLNX HUTEN
(cH/Tekc);
Pcepo - paspblBHasi Harpyska cepeyHmka (KOMMNekCcHom Xummnyeckom H1Tu) (cH/tekc);
Posip - pa3pblBHast Harpyska obkpy4mBaroLLero KoMmrnoHeHTa (cH/Tekc);
X7 — OONEBOE BMNOXEHNe cepaeyvHuka ;
X2 — [ONEBOE BIOXEHUE NPUKPYYMBAIOLLErO KOMMOHEHTA;
X3 — [ONEBOE BNOXeHne 0b6KpyumBaroLLero KOMMOHEHTa;
k1 — NOHWXAOLWNIA KOS PULMEHT cepaeUHnKa;
ko — NOHWXAOLWNIN KOS PULMEHT NPUKPYUMBAIOLLLETO KOMIMOHEHTA;
k3— noHwxarowmn kKoaddUUMEHT OOKPY4YMBAIOLLErO KOMIMOHEHTA.

Tak KaKk KOMMOHEHTbI KOMOMHMPOBAHHOW 3NIEKTPONPOBOASLLEA HUTU UMEKOT pasHoe
paspblBHOE yAJSIMHEHME, TO ONsl TEOPETUYECKOro pacyéTa pas3pbiBHOW Harpysku Obinm
BBEOEHbl  3KCMEPMMEHTANbHO  YCTAHOBIEHHbIE  MOHWXaKWMe  KOIPPULMEHTDI,
yYuTbiBalOLLME HEOOHOBPEMEHHOCTb paspbiBa KOMMOHEHTOB, nNpeacTaBlneHHble B
Tabnuue 1.

Tabnmua 1 - KoadpuumeHTbl, Yy4yMThiBaOWME HEOOHOBPEMEHHOCTb paspbiBa
KOMMOHEHTOB KOMBUHNPOBAHHOW 3NIEKTPONPOBOAALLEN HATK
NInHenHas PaspbiBHOE lNoHwKaroLwmn
KomnoHeHTbI o
MMNOTHOCTb, TeKc yanvHenve, % KO3 ULMEHT , K
KomnnekcHas
53 22 0,95
nonnagmpHasa HNTb
KomnnekcHas
7,6 16 0,97
nonMadomMpHasa HUTb
KomnnekcHas
22,0 13 0,98
nonnagmpHas HNTb
KomnnekcHas
29,4 14 0,98
nonMadomMpHasa HUTb
KomnnekcHas
5,0 17 0,97
nonuaMmngHasi HuTb
KomnnekcHas
29,5 16 0,97
nonvammaHasi HuTb
MegHas
A 18 16 0,97
MUWKPOMpPOBOSIOKa
3HayeHMsa paccyuTaHHbIX MO NPUBEAEHHbIM Bbille hopMynamM U 3KCnepumMeHTanbHO
N3MePEHHbIX PU3NKO-MEXAHNYECKNX napameTpos KOMBUHMpPOBaHHOM
3ANEeKTPONpPOBOASALLEN HATK NpeAcTaBneHbl B Tabnuue 2.
Tabnuua 2 - dur3mKo-mexaHmyeckue napameTpsbl KOMOMHMPOBAHHbIX

AneKkTponpoBogALnx HUTEN

JInHenHas PaspbiBHas
OTkno- OTkno- OunameTp, mm OTkno-
NSIOTHOCTb, TEKC Harpy3ka cH/Tekc
HeHue, HeHue, HeHue,
Pacuet- | daktu- o PacueT | ®aktu- o PacueTt- | ®aktu- o
Has yeckas ° -Hagd Yyeckas ° HbI YeCcKun °
50,83 51 0,33 26,06 25 4,24 0,28 0,29 3,4
54,9 55,2 0,5 31,61 31 1,92 0,3 0,31 3,2
54,5 55,1 1,08 31,79 31,2 1,63 0,29 0,3 3,3

AHanuanpys nosyYyeHHble pe3ysnbTaTbhl, MOXHO cKas3aTb, YTO Pa3HOCTb Mexay
paccyMTaHHbIMU U (PaKTUYECKMMU  XapakTepucTukamm He npesbllwiaet  5%.
CnepoBaTtenbHO, AaHHYKO METOAMKY MOXHO peKOMeHAoBaTb ANl pacyeTa OCHOBHbIX
nokasartenen KOMOMHUPOBaAHHBIX ANEKTPONPOBOASALLNX HUTEN.
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CnmncoK ncnonb3oBaHHbIX NCTOYHUKOB
1. Mar. Ne 3213 , MIK7 D02G3/28/ KombuHupoBaHHas 3nekTponpoBoasLLas
HuUTb./; 3amocToukun E.I'., KoraH.A.. 3asButenbs W naTeHTOOONagaTenb
3aasutenb Buteb. roc. Tex. yH.-T. -Ne u 20060329 ; 3aasn. 24.05.06; Ony6n.
24.05.2006r. //Hau. uaHTp iHTanekTyan. ynacHacui. — 2006.

SUMMARY

Article is devoted to the calculate method of physical-mechanical characteristics of
combined electro-conducted threads: breaking tenacity, lengthening, diameter and
density. Ascertained, that difference between calculated and factice characteristics is no
more then 5%.

YAK 687.023.054

WCCAEAOBAHUE BAUSHUSR YTENASIOLWMUX
MATEPUAAOB U BO3AYLWHBIX NTPOCAOEK HA
TMTUEHUWYECKUE CBOUCTBA NMAKETOB MATEPUAAOB
AAS BEPXHEW OAEXADI

T.A. Panauyeeudy, C.I". Koeuyp, M.A. Llllatidopoe

B HacToswee Bpems LWBerHas MNPOMbIWEHHOCTb BbIHYXOEHa WCMNOMNb30BaTh
MaTepuanbl On9 MpouM3BOACTBa OAeXAbl, He Yyaensas [OCTaTOMHOro BHUMaHWUA
rMrmeHndeckum TpeboBaHuaM K Hewn. MHorme npeanpuATvss He UMET BO3MOXHOCTU
nucnomnb3oBaTtb MaTepuanbl, obnagawowme onTuMarnbHbIM Habopom HeobxogMMbIX
CBOWCTB.

CtpemneHne Kk obnerdyeHuio opexnbl, MOBbLILWEHWUIO €€ 3CTETUYECKOro YPOBHA MO
KOHCTPYKUMK, oOTAenke u ¢OpMOYCTOMYMBOCTM MNpMBENO K Heobxogumoctu B
3HaYMTENbHOM Mepe OTKa3aTbCs OT TPaAMLMOHHbBIX yTennutenen — BAaTUHOB N 3aMEHUTb
MX CUHTETUYECKMMM yTennswwumm Matepuanamu. PacwwupeHve un  o6GHOBNeHue
acCopTMMEHTa yTennawwux MaTtepuanoB Ans o4eXAbl ONpeaenstoT TeHaeHumto 6onee
rnybokoro gudpdepeHUMpoBaHna Mx No ceBomcTBam. B HacTosilee Bpemsi HaKOMieHo
3HaYMTenNbHOE KONMYEeCTBO MHGIOpMaLMM O MeTogax ux nccnegosaHua [1-4].

Llenbto HacToALero nccneaoBaHns SBNAETCS U3yYeHNe BNUSHNS COCTaBa NakeToB Ha
rmrmeHndeckme cBoncTBa ofexabl. CocTaBbl NakeToB M NepedeHb MaTepuanos
npuBegeHsbl B paborax [5,6].

Mpn M3yyeHnn TennosalmMTHbIX CBOMCTB MaTtepuanoB yCTaHOBIEHO, YTO HanbonbLlee
npakTuyeckoe 3HayeHue WUMerT TennonpoBOAHOCTb, BO3AYXOMNPOHULAEMOCTb U
TMrPOCKOMUYHOCTb.

MN3-3a CcnoXHOCTU (PUBNKO-XUMMYECKUX MNPOLECCOB, MPOUCXOOSALINX B  KaXOOM
maTtepuane npu BraroTenyioBOM BO3AEWCTBUM HA HEro, YCTAHOBUTb (OU3UNYECKYID U
MaTemMaTUYecKyld 3aBUCUMOCTb MeXay MokasaTensMu ero OoTAenbHbIX — (PU3NKO-
TMMIMEHNYECKUX CBOWMCTB, a Takke Mexay CBOWCTBAMM CUCTEM MaTepuarnioB W CroeB
maTtepuarnos 3aTpyAHUTENbHO.

MpakTuyeckn He CyLlecTBYeT MEeTOAO0B, MO3BOMSALWMX MO (PU3NKO-TUTMEHNYECKUM
CBOMCTBaM OTAENbHbBIX MaTepuarnos onpeaeniTbs COOTBETCTBYHIOLLME CBOWCTBA CUCTEM, B
KOTOpPbIX MaTepuanbl TeEM WK UHbIM CNocoboM coeaunHeHbl. B GonblunHCTBE crnyvaeB
pelwunTb Takylo 3agady TeopeTUdecku, He npeacTtaenss U3MKM  NPOLECCOoB
NMPOHMKHOBEHMS Briaru, napa, Tenna 4yepes CroXHble CTPYKTYpbl, HEBO3MOXHO. Hamm
coenaHa  nombiTka  pelwuTb ee  3KCNEePUMEHTaNbHO-TEOPETUYECKMM  NyTem C
NPUMEHEHMEM Tpex crnocoboB onpeeneHnsi TenroobMeHHbIX XapaKTePUCTUK NakeToB
martepuvarnos: Mpyv MOMOLUM LUNMHOPUYECKOro GukanopuMeTpa, MeToaa MrHOBEHHOIO
MCTOYHMKA Tenna, MeToa CUMMIeKC-NnaHupoBaHmsi.

B wnccnegoBaHMM  MakeToB  matepuanoB  NpuM  MOMOLUM  LMUIMHOPUYECKOro
GukanopumeTpa OOBLEKTOM M3y4yeHusi BblOpaHbl MaTepuanbl U COCTaBfiEeHbl U3 HUX
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nakeTbl, MpUMeHsieMble AONs ObITOBOW ofexAabl, B KOTOPbIX YyTennutenem cnyxart
CUHTETUYEeCKne MOroTHaA, pasnuyHble No cocTaBy M crnocoby npousBoacTeBa. [lakeT
ofexabl COCTOUT U3 TKaHen (OCHOBHas, MpoKnagka, nogknagka), UMerLmnX pasnuyHyro
CTPYKTYPY M PasfiMyHbIN BOFIOKHUCTLINA COCTaB.

Mo pesynbTatam uccnefoBaHUS ObiNO YCTAHOBMEHO, YTO TOMWMHA BO34YLUHON
MPOCMOMKN 3HAYUTENbHO BUSET Ha TENO3alUMTHbIE XapaKTEPUCTUKN NaKeToB oAexabl.
C ysenuyeHvem BO3OYyWHOW nMpocrnovkn B 2-2,5 pasa CcymMmapHoe Tennosoe
CONpPOTMBIIEHNE yBenuuuBaeTcsi nNpuMmepHo Ha 8-14%. 310 obbscHAeTca Tem, 4To
BO34yX ABMSETCA NIOXMUM NPOBOOHUKOM Tenna.

WccnepgoBaHve BO3OyXOMPOHULIAEMOCTM U TUIPOCKOMWMYHOCTM MoKasanun, 4to C
YBEMNYEHNEM TUIPOCKOMMUYHOCTM U BO34YXOMPOHMLAEMOCTM CHUXAETCA 3Ha4YeHue
CyMMapHOro TEennoBoro conpoTtmeneHnda. CrnegoBaTternbHO, XopoLwas rmMrpoCKONMYHOCTb
N BO3OQYXOMNMPOHULAEMOCTb HeXenaTenbHbl AN MaTepuanos, npegHasHauYeHHbIX And
yTenseHHOW BepXHEN oaexabl.

CnenyeT OTMETUTb, YTO TOSLLMHA BO3AYLUHOWM MPOCIONKM NakeTa MOXeT U3MEHSTLCS
C TEYEHMEM BpEeMEHM, TaK Kak B MpoLecce aKcnnyaTtauum oaexabl oTaernbHble y4acTku
n3genva noaBepratTcs BHELUHEMY CUMOBOMY [aBMEHUIO, MPUBOASLLEMY K CXaTuto
matepvanoB. [MpumeHsiolmMecss B M3OENUSX OCEHHEe-BECEHHEro M 3MMHEro Ce30HOB
HOCKM YTennsiiowme npoknagoyHble martepuanbl Npy OEACTBMM CUITOBOrO AaBreHus
M3MEHSIOT  CBOK  MCXOOHYK  TOnwuHy. MHOrokpaTtHoe cxaTve maTepuanos
COMPOBOXAAeTCsl HaKOMMeHWeM B HUX OCTaTOYHbIX Aedopmauuii, koTopble Hanbornee
MHTEHCUBHO M3MEHSIIOT UCXOAHYI0 TOSNLMHY MaTepuarioB B TedeHue nepsbix 50 gHen
aKcnnyaTauumn usgenusi. MIameHeHme napameTpoB OKpyXalollen cpenpbl (TemnepaTypbl,
OTHOCUTENbHOW BRaXHOCTW BO3dyXa) M BO3OEWCTBME HA MaTepuarnbl MeXaHU4ecKoro
[aBneHns1 CrnocoOHbl CYLECTBEHHO MOBMUSTL Ha Tenno3allMTHble CBOWCTBA MakeTa
maTtepuvarnos Ans oaexabi.

[na uvccnefoBaHUs BNUSIHUS COCTaBa MakeTa Ha TensioBoe COMpPOTUMBIIEHWE Mpu
COBMECTHOM [OEWCTBMM BriarM M aaBneHus Obinyu BbiGpaHbl MaTepuanbl Ans oaexabl,
npeaHa3HayeHHOW AOnsi  OCeHHe-BECEHHero W 3MMHEro Ce30HOB  Hocku. M3
npeacTaBneHHbIX  MaTepuanoB Obinn  chopmupoBaHbl  nakeTbl.  OnpegeneHve
TENNOMU3NYECKUX  XapaKTEepUCTMK MaTepuanoB W NaKeToB MNPOBOAMIIOCH  Ha
3KCMepUMEHTanbHOW YCTaHOBKE METOAOM MrHOBEHHOrO WCTOYHWKA Tenna, KOoTopblii
no3esonsieT  nonyunutb  Hauboree  OOCTOBEPHble  [AaHHble O  MokasaTensax
Tennoduan4ecknx CBOMCTB MaTepmnanos, UMEHLLMX NOBbILLEHHYIO BNAXXHOCTb.

Onpepgenenve TennonpoBOAHOCTM W TEMMOBOrO COMPOTMBIIEHUS MaTepuarnoB U
NnakeToB MPOBOAMMOCL NPU HOpManbHOW Temnepatype non BO3AENCTBMEM [OBYX
dakTopoB: BnarM UM MexaHW4Yeckoro AaereHnsa. B pesynbTate nNpoBeAeHHbIX
nccnegoBaHU YCTAHOBIIEHO, YTO NPW BCEX 3HAYEHUAX AaBMEHUA C POCTOM BMAXHOCTU
nccnegyembix maTepuanoB 1M NakeToB TEMMOBOE COMNPOTUBIIEHNE MOHOTOHHO yObiBaeT.
Mpn paeBneHuax oT 0.01 go 0.30 klMa WM3MEHEHUs TEensoBOro COMPOTUBIIEHUSA MNPU
yBenMyeHUM BNaxHOCTK yTennstowero matepmnana go 50% He CTonb CyLEeCTBEHHbI, KakK
npu genctemm Ha matepuan gaenexdma 0,70 n 1,70 klMa.

KomnnekcHoe BO34encTBue Braru 1 gaBfeHUs YMeHbLUAET NOPUCTOCTb TEKCTUINBHOIO
MaTtepuana, yBenuuMBaeT Mnowaab KOHTakTa MeXay CTPYKTYPHbIMU 3nemMeHTamu,
CnocobCTBYET 3arnofiHEHWIO MOP BraronW, 4To B WUTOre MNPMBOAUT K 3HAYMUTENIbHOMY
MOBbILLIEHNIO TENMOMPOBOLHOCTM MaTtepuana W, cnegoBaTeflbHO, K CHWXKEHUIO €ero
TENNOBOro COMPOTUBIEHUA. Tak, Hanpumep, npu Agencreum pasneHus B 1.7 kla Ha
yBnaxxHeHHble [0 40% wmaTtepuanbl W nakeTbl WX TEMNSIOBOE COMPOTUBIIEHME
yMeHbllaetca oT 2 pgo 6 pas. BenuunHa uW3MEHeHUs WCXOO4HOro  TensoBOoro
COMPOTMBIIEHMS MaTepuanoB M MNakeToB OOYCroBreHa WX BOMOKHUCTbIM COCTaBOM,
XapaKTepucTukamu CTPOEHUSI U COPOLMOHHBIMM CBOMCTBAMM.

MpoBeaeHHblE NCCneaoBaHNsi NO3BOMWAN YCTAHOBUTb, YTO AobaBneHme K pasnnyHbiM
yTENNSWMM MaTepuanam TKaHW Bepxa C BbICOKMMWU COPOLMOHHBIMKM CBOMCTBaMM
(wepcTsiHOM Apan) npuBoAUT K 6onee pe3KoMy CHWKEHWIO TEMNSIOBOrO COMPOTUBNEHUS
BCero naketa. B atom cnydae, ecnu B kKa4yecTBe matepuana Bepxa UCNonb3yeTcst TKaHb
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C HM3KUMWM COPOLIMOHHBIMM CBOWCTBaMM (MnalleBasi TKaHb), TO CHWXEHWE TEennoBOro
COMPOTMBNEHNS NakeTa NPOUCXOAUT MEHEE CYLLLECTBEHHO.

BnaxHo-tennoeasd o00paboTka B MpoLECcCe W3roTOBMEHUS LWBEWHbLIX W34enui
3aHMmaeT okono 30% B obwen Tpygoemkoctn obpaboTkm wusgenuin. OCHOBHbIMU
KPUTEPUAMU  OLIEHKM TEenno3aluTHbIX CBOWCTB SABMSKOTCA CyMMapHOe TensoBoe
CONPOTUBIIEHNE U KOI(PPULMEHT TENTONPOBOAHOCTN.

Taknm obpas3om, onpenenve napameTpbl BNaXXHO-TEMNITOBON 06paboTKM C MOMOLLbIO
mMeToda CMMMMEKC-NNaHMpoBaHMUA U COOTBETCTBYIOLLME UM 3HAYEHMS TEMNOBOro NOTOKa,
MOXHO 3a4aTb OMNTMMalbHbIA PEXUM BRAXHO-TENNoBon 06paboTkn unccnegyembix
maTepuarnos.

B pesynbTaTe npoBedeHHbIX MccneaoBaHun Obina HavgeHa obnactb onTumyma.
Haunbornbwaa MOWHOCTL TEnnoBOro noToka, npoxoswero 4epe3 matepuarn,
HabnogaeTca nocne BAaXxHo-TennoBon o6paboTku Nnpu napameTpax

BRENMS HpEMA
t- . =4¢t

— —_ o]
nRess oreoca 6E’ THarp.-144 C. (1)
Mo ycTaHOBMEHHbIM Bbille ONTUMAarbHbIM NapameTpam BraXHO-TENI0BoN 06paboTku
BbINOJSIHEH pacyeT TEMMOBOro ConpoTMBreHns (R) B 3aBUCUMMOCTIN OT COCTaBa NakeToB U
NPOAOIPKUTESNIBHOCTUN BO3AENCTBUA TEMSIOBOro notoka (i).

AHanua wuccrnegoBaHUs MOKasbliBaeT, YTO TEMNOBOE COMPOTUBIIEHME pacTeT C
yBenMyeHneM 4ucna crnoes B nakete. HavmeHbluee 3Ha4YeHne CyMMapHOro TennoBoro
COMPOTMBIEHUS Y OQHOCNONHbIX NakeToB. [NpnyeM, HeE3aBMCUMO OT NPOAOIKUTESNTbHOCTH
BO3[ENCTBUA TEMMOBOrO MNOTOKA TEMNOBOE CONPOTUBNEHUE NPAKTUYECKU HE U3MEHAETCS.
Heckonbko ©Oonblwne 3HaveHus (R) y [OBYXCMOWHbIX MAKETOB, OOHAKO, Kak M Yy
OAHOCIIOMHbLIX MaTepuanos, TEMMOBOE COMPOTMBIIEHME NOYTU HE 3aBUCUT OT BPEMEHMU
BO3OENCTBUA TENIOBOro MNOTOKA. TpexcnonHble nakeTbl ob6ragalT HambonblinMM
TEeNnnoBbiM COMNPOTMBIEHNEM npubnuantensHo Ha 15-20 % B CpaBHEHUMM C
OAHOCNOWHLIMKU nMakeTamu. B gaHHOM criydae Bpemsi BO3AEWUCTBUSA TEMMOBOro MnoToKa
NPUBOANT K CHWKEHMUIO TEMMOBOro COMPOTMBIREHUS npakTudeckn Ha 17%. BnaHo-
Tennoeas obpaboTka oTpuuaTtenbHO BAMSET Ha TEennoBOe  COMpPOTUBMEHME
Tenno3awmTHON ogexabl.

Mcnonb3oBaHne NnoNy4yeHHbIX pe3ynbTaToOB MNO3BOJIAET OCYLLECTBIATb onTUManbHbIn
Bbl60p mMaTepunanoB B NakeT n3gernund C TpeGyeMbIMVI Tenno3auwMTHbIMWU CBONCTBaMM.
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SUMMARY

In job the influence of structure of packages on hygienic properties of clothes was
investigated. Is established, that the greatest practical meaning have
TEennonpoBoAHOCTb, air permeability and rurpockonnyHocte. The complex influence of a
moisture and pressure reduces nopuctoctb of a textile material, increases the area of
contact between structural elements, promotes filling nop by a moisture and significant
increase TennonposogHoctu of a material. The carried out (spent) researches allow to
establish, that the addition to various ytennswowum to materials of a fabric of top with
high copbumoHHbiMM by properties results in sharper decrease (reduction) of thermal
resistance of all package. If as a material of top the fabric with low copbunoHHbIMK by
properties is used, the decrease (reduction) of thermal resistance of a package occurs
less essential. Use of the received results allows to carry out an optimum choice of
materials in a package of a product with required heat-shielding properties.

YAK 677.024.072

OBOCHOBAHUE BbIBOPA KOHCTPYKLLUN HOXA AAA
OBPE3KU KPOMKHU TEKCTUABbHbIX HACTEHHbIX
NOKPbITUN

N.H. KanuHoeckas, H.H. SlcuHckasi, A.I'. KoeaH

Ha kadeppe «[lpsgeHne HaTypanbHbIX U XUMUYECKMX BOJIOKOH» YO «BITY»
paspaboTaHa TEXHOMOIMMA MNOMYYEHUS! TEKCTUNBLHOIO HACTEHHOrO MOKPbLITUA Ha NUHUK
“NTaMmnnpuHT-5", NpegHasHayYeHHOW ANs NofnyvYeHus AynnekcHblx 0b6oeB. TeKCcTunbHoe
HACTEHHOE MOKPbITUE - 3TO BymakHoe MNn PrU3ENMHOBOE MONOTHO, COEOUHEHHOE C
TKaHbIO MyTEM CKMenBaHus.

OQOHMM 13 BaXHbIX TEXHONOMMYEeCKMX NepexogoB Mpu MPOU3BOACTBE TEKCTUNbHbLIX
HACTEHHbIX MOKPLITUA SABNAETCA Npouecc o0pe3kn KPoMKW. [loCKOMbKYy M3Ha4arbHO
nmHna “NlamunpuHT-5" NpegHasHavanacb O5is BbiNycka OYMIEKCHbIX 060eB, COCTOSALLNX
13 AByx ByMaKHbIX MONIOTEH, CTOMKHYNUCb C Npobrnemon kavectBa OBpe3knm KPOMKWU U
CKOPOCTbIO 3aTynneHuss Hoxen. [na ycTpaHeHus YyKasaHHbIX HedoCTaTKOB CTano
HeobxoanmbIM pelwmnTb 3agadvy nogbopa matepuana Ansi U3roTOBMEHUSA HOXEN N BHECTU
N3MEHEHMNS B UX KOHCTPYKLMNIO.

Y3en obpe3knm KPOMKM Ha TEXHOMOrMYeckorm NuHuM “flammnpuHT-5" npegcraensieT
cobon pabouyto napy “Ban - HOX'. [MONOTHO TEKCTMNBHONO HACTEHHOrO MOKPbLITMSA
nogaeTcsa Ha Ban W nonagjaeT noj OeWCTBME AUCKOBOro Hoxa. Hox coepluaet
BpawaTesibHOe [OBMXEHME C MNOCTOAHHON OKPYXXHOM CKOPOCTbIO. [IMCKOBBIN HOX
BpalwlaeTca B HanpasneHuM MNpOTMB YacOBOW CTpenku, 4YTo obecneumBaeT cxaTue
NONOTHA TEKCTUIbHbLIX HACTEHHbIX MOKPLITUA B Npouecce pe3aHusl U NpensiTCTBYET ero
casury. Cxema gaHHOro yana npeacraBneHa Ha pucyHke 1.

How

e ——— 7

) —

Ban
PucyHok 1 - Cxema yana obpesku KpoMKU

MaTtepuan pexyLuien YacTu MHCTPyMeHTa okasblBaeT Gonbluoe BrUsSIHUE Ha Npouecc
pe3aHusi U WM3HOCOCTOMKOCTb WMHCTpyMeHTa. Bbibop maTtepuana Hoxa npou3BOAUTCS
Ucxooa U3 criegylolmx  TpeGoBaHMI:  BbICOKas  pexylias  CrnocoGHOCTb U
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M3HOCOCTOMKOCTb W3roTOBMIEHHOIO MHCTPYMEHTa, TEXHOJIOTMYHOCTb W3roToBIIEHNA,
3KOHOMUYHOCTb N OTCYyTCTBME ,El,e(*)VILI,VITHOCTVI maTtepunana.

CornacHo npoBefeHHbIM uccrnegoBaHuaMm [1] Haunyywumum  matepuanamu  ans
N3roTOBNEHNSI AMNCKOBbBIX HOXEW SIBNSAIOTCA YrnepoaucTble MHCTPYMEHTanbHble CTanu
cneumansHoro npoduns ¢ cogepxanunem yrnepoga ot 0,8 go 1,0% (mapku Y8A 1 Y10A).
Pewas 3agayy no yBenuyeHuo U3HOCOCTONKOCTU HOXEN, MPUMEHNNN CTarnb Mapkn Y8A
FOCT 1435-64.

PaccMoTpuM npouecc pesaHusi TeKCTUMbHbIX HACTEHHbIX MOKPbITUM  HOXaMu
pasnn4yHoOn reoMeTpum.

HoX ¢ 0gHOCTOPOHHEN 3aTo4KOM 2 (PUCYHOK 2a), BHEAPSASACh nog OENCTBMEM cunbl P
B matepman 1, BO3OeNCTBYET Ha HEro 1 oTpesaemblin Matepman 3 Kak KIuH, rnaBHbIM
o6pa3om CBOMMM rpaHsaMM.

Hox ¢ OBycTOpOHHEN 3aTouvkon 2 (pucyHok 26) npu BHegpeHun B maTepuan 1 noa
pencrtememM cunbl P ocylLecTBNSET pe3aHne martepuarna rnaBHbIM 00pa3oM pexyLien
KPOMKOW — BEPLUMHOW ABYrPaHHOro yrra, o6pa3oBaHHOroO rpaHAMM HOXa.

CyLlleCTBEHHbIM pasnuuMeM Mexay npoueccaMmn pesaHusi, NpeacTaBrieHHbIMU Ha
pucyHkax 2a u 26, saBnseTca TO, YTO B MNEPBOM Cryvae pasgerneHne maTtepuana
npovcxoauT Brnepean KpOMKK, a HOBasi MOBEPXHOCTb, Kak npaBuio, obpasyeTtcs B 30He
HEeNnoCpeACTBEHHOrO KOHTaKTa pexyLuen KPOMKU C MaTepranom.

Onopbl peakumin onpegensitot cobon yHKUMM B npouecce pesaHns 3NEMEHTOB
pexyLien 4actm MHCTpPyMeHTa. XapakTep WX M3HawmBaHus noaTBepXaaeT (yHKumn
3TUX 3NIEMEHTOB M UNMCTPUPYET UX 3HAYEeHUe ANs npouecca pesaHus [2].

PucyHok 2 - CxeMbl HOXeN pas3nn4HoM reoMeTpun ¢ anopammn peakuuin n nsHoca

Ona Bblbopa reomMeTpuMm HOXa (BuOa 3aTOYKM) pPaccMOTPUM CXEeMy  Cuf,
OENCTBYIOLLYIO Ha HOX (PUCYHOK 3).

PasgeneHnio matepmana Ha YacTu No4 BO34EMCTBMEM HOXa NpefLllecTByeT npouecc
npegBapuTeNnbHOroO CxaTus UM MaTepuana OO0 BO3HMKHOBEHMSI Ha €ro  KpOMKe
paspyLualoLlero KOHTAaKTHOro HanpskeHuss cp. MOMEHT BO3HWKHOBEHWA MnocrneaHero
onpegensaeTcsd 3HadeHnem ycunusa P, npuknagblBaeMoro K HOXy M NpeogoneBaloLero
psn CONPOTMBIIEHUM pPa3NUYHOrO MPOUCXOXAEHUS, BO3HMKaKOWMX B MaTepuane. B
GonbLUMHCTBE Cny4YaeB Npu pe3aHun OQHOPOAHLIX YNpYyrux matepuanos ycunue P, npu
KOTOPOM 3aBepLUaeTCs Npouecc cxkaTns Matepuana U HaunmHaeTcsl pe3aHue, SBMsieTca
MakcumarnbHbIM, WM KpuTudeckum. [pu yrnybneHun nesBuss B cnon maTepuana
TonwmHon h Ha BenuuMHy hcxk, Korga Ha ero pexylen Kpomke BO3HUKaeT
paspyllalollee KOHTAKTHOE HanpshKeHMe, HauyMHaeTCsi Mpouecc pesaHus. Ha Hox
OEeNCTBYIOT cnefyowme cunbl: Ppes - conpoTuMBReHME paspylleHMio MaTtepuana nog
KPOMKOW HOXa, HanpaBneHHoe BBepx; Pobx - cunbl obxaTtua marepuanom, umeroLime
rOpu3oHTanNbHOE HarnpaBrieHWe W OENCTBYHOLUME Ha OOKOBbIE TrpaHU IE3BUS HOXa
(BO3HMKaKOLWME OT paclUMpPEeHUs Criosi maTepuarna, Bbl3BaHHOMO BHEOPEHWEM B HEro
KNuHa nes3Bus); PCox - conpoTMBREHME CrOK CxaTus (backon nes3Bus, HanpasneHHoe
BBEPX.
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Ha cacky nessusa gencresyeT cuna N, sBnstowaaca cymmon npoekummn cun Pobx m
Pcx. Takke B npouecce pes3aHMs BO3HMKAeT cuna TpeHusa T4, obycnoBneHHas
aencrtenmem 60OKOBOro AaBneHUs, BO3HMKAIOLWEro Npy BHEAPEHUM KIIMHA B pa3pe3aeMbli
cnon, n cuna Tpenusa T, Ha dacke Hoxa, obycrnoBneHHas OaBfIEHMEM CO CTOPOHLI
caBuraemoro martepuana. B MomeHT Havana pesaHua kputudeckada cuna P,
NPUNOXEHHAsA K HOXY, JOIMKHA NPeogoneTb CyMMY NPOEKUNA BCEX CUM, AENCTBYHOLMNX B
BepTUKanbHOM HarnpaBreHuu:

P:Pp63+Pm+T1+T;. )

PucyHok 3 - Cunosoe B3aMmMogemncTeme matepmana ¢ HOXXOM:
a) OQHOCTOPOHHEN 3aTO4YKK; 6) ABYCTOPOHHEN 3aTOYKM

PaccmoTpeB geTanbHO KaXgyl COCTaBMAOLWLY KpuTudeckon cunbl P, n npogenas
psg npeobpasoBaHnii, NonyyYnmM opMyIibl No ONpeaeneHnto AaHHOW CUIbI:

- 054 HOXKa-pes3ua
P=6-0 +05-E hfw/ g+ 7 -sin® B+ p(f +cos B .
1~ p b h g lLl y (2)
- On4a HOoXa KINMMHOBOW 3aTOYKU
P,=5-0,+05. E[hz% j[tgﬂ +u(f +cos?28) 3)

roe o - TonwmHa Kkpomku neseust; E - mogyne KOHra; f = tge - koadbdumumeHT TpeHuns
mMaccbl O martepuan nesBusi; @ — Yron TPeHus; o, - paspyllallee KOHTaKTHoe
HanpskeHue, H; B - yron 3aTtouku; p - koadduuneHT lNMyaccoHa.

Mo nony4eHHbIM cpopmynam npoBedeHbl pacyeTbl ANS OnpeaeneHus TOMWMHbI
kpomkn nessus. Mogynb HOHra, koadduumeHT llyaccoHa M OTHOLIEHME TOSLIMUHbI
mMaTepuvana Ao W nocne npuUroXeHus Harpysku Onpefensanucb 3KCnepuMeHTarnbHO.
PaspywaroLiee ycunue (70H), KoadprUMEHT TpeHus maccel 0 Matepuan nessus (0,21) n
yron B (6°) B3aTbl M3 cnpaBovHON nuTepatypbl [3]. Wcxoasa n3 nonyyYeHHbIX AaHHbIX,
TOMNLWMWHA KPOMKK ne3Bus coctasuna 3,2Mm 1 3,0MM COOTBETCTBEHHO.

CnpoekTpoBaB BCe BWAbl CUIT CONPOTUBMEHUSA Ha HanpaBneHue OBWXEHWUS HOXa,
nonyyYnMm cocTaBnsawoLLyto obuen cunel P, genicteytowen septukansHo (Py):

P, =P, +T +T,sin+T,cosf . (4)

CooTBETCTBEHHO cnpoeKkTnpoBaB BCe€ CWibl Ha MNNOCKOCTb OMNopbl, Nony4ynm
ropn3OoHTarlbHyr0 COCTaBNALYH Px:

BecTHuk YO BITY 69



P.=Ncosf—-T,sinf—-P_ . . (5)

Tak kak TZ =Nf n "Z; :P06ch.f,-|-o
P,=P,, +P_ f+N(sinf+ fcospf) : (6)
P =N(cos S~ fsinf8)-P,,, : 7)

PesyanMpyroLu,a;l cuna pe3aHunsa paBHa

P=.P+P
Y : (8)

OueBunaHO, pe3ynbTupylowlas cuna byaeT nexartb He B MIOCKOCTU pe3aHusi. Ha Hox
OynyT AencTtBoBaTb GOKOBbIE YCUNUSA, YXyALUAloLIME YCROBUsSi ero paboTtbl. BosHukaeT
HeobXOAMMOCTb MpuaaHus emMy [OOMOSIHUTENbHOW >KEeCTKOCTW, a 3To npuBedeT K
YCNOXHEHWIO ero KOHCTPYKLIMU, NMMBO K yBENIMYEHUIO €70 TOMLLMHBbI.

Mpw OBYCTOPOHHEN CUMMETPUYHOW 3aTOYKE NE3BUS HOXA:
£=0

P =P, + 2Nsin§ + 2Nfcos§ 9)

CneposatensHo, P=P,.

Takmm  oGpa3om, nNpu  OBYCTOPOHHENW  CUMMETPUYHOM  3aTOYKe  J1e3BUS
pe3ynbTupylowaa cuna OenctByeT B MMOCKOCTM  pe3aHus. 310  Haumbonee
GnaronpusTHble ycnoBus paboTbl HOXa M NO3TOMy Oonee npeanodYTUTENbHbI ANS
pe3aHns TEKCTUNBbHbBIX HACTEHHbIX NOKPbLITUNA.

Bbino nposBegeHoO aKcnepuMeHTanbHoe WccrefoBaHWe, Lenblo KOTOPOro SIBNSNOCh
onpeaeneHve conpoTtmeneHus maTtepuana pe3aHuio nessuem (Y). OCHOBHbIMU
nokasatensiMmu, HeobxoaAMMbIMU ANS onpeaeneHns ConpoTUBNEHNS MaTeprana pe3aHuto
nesBmneMm, ABMASKOTCA Yron 3aTodknm Hoxa (X1) m XecTKoCTb paspes3aemoro matepuvana
(X2).

[nsa nccnenosaHus B faHHoW paboTte npegnonaraeTcs, Y4To B obwem cnyvyae mogenb
MOXeT uMeTb Bug [4]

Y=b0+b1*x1+b2*x2+b11*x1*x1+b12*x1*x2+b22*x2*Xx2 . (10)

lMnaH 1 pe3ynbTaTbl 3KCNepMMeHTa npeacTaBneHbl B Tabnuvue 1.

Tabnuua 1- InaH u pesynbTaTbl 9KCNEPUMEHTA

X ConpoTtueneHune
€eCTKOCTb MaTepuana,
Ne Yron 3aTouku HoXa, rpag MaTepuarna pesaHuto
MH/m2
nessuewm, H
1 16 7000 112,0
2 8 7000 56,0
3 16 6200 99,2
4 8 6200 49,6
5 16 6600 105,6
6 8 6600 52,8
7 12 7000 84,0
8 12 6200 74,4
9 12 6600 79,2

MonyyeHHas Mofenb onpeneneHnsa ConpPoTUBIIEHNSA Matepuana pe3aHuo nNe3snem c
nomoLlbto Nporpammel “Statistica for Windows” nveet sug

Y=75,78+0,604X1-0,027X2-0,192X12+0,0009X1X2+0,0000021X22 . (11)
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WccnepoBaHus nonyyYyeHHOW MaTemMaTU4eckon Mogenu u rpaomyeckux 3aBUCUMOCTEN
MoKasblBatoT, YTO MPU YBENIMYEHUUN XKECTKOCTU MaTepuana (X2) Heobxogumo npunaratb
fonblne ycunua Ona pesaHusl, Tak Kak 4Yem Xectde matepuas, TEM CUNbHEe Cunbl
B3aMMOOENCTBMS MONEKYN B HEM. Takke yBenuieHue yrna 3aToudkm Hoxa (X1) BegeT K
YBENUYEHMIO COMPOTUBMIEHNS MaTepuana pe3aHulo B pesynbTaTe yBenumyeHusi Curbl
TpeHUs Mexay nesBmMemM HoXa U matepuarnom.

OcHOBHOWM  uUenblo  MNPOBEOEHHOro  3KCNepuvMeHTa  sBnsieTcd  onpegeneHve
ONTUMAnbHOrO Yyrra 3aToO4YkM HOXa, Npu KOTopom OyayT 3aTtpadeHbl MUHUMAarbHbIE
ycunua ana npeogoneHus COMpPOTMBIIEHUA MaTepuana pes3aHuto, Mo3ToMy Cuny
CONPOTMBIIEHNA MaTepuana pesaHuilo Haxoaum Ans UKCUPOBAHHOrO Ha BEPXHEM
ypoBHEe napameTpa X2, Korga »ecTKOCTb MaTrepuana MakcumanbHa. Y4yuTbiBas
N3NOXeHHoe Bblle, ONTMMM3aUUA BbIMOSMHAETCA NpW  CNeayrwmx YCroBUSX U
orpaHmyeHmnax: Y — max (cuna conpoTUBIEHUs MaTtepuana pesaHuilo nes3Buem
MakcumanbHa); X2=7000 mH/M2 (>kecTkoCTb MaTepuana).

MaTtemaTudeckas mogenb ornpeaeneHnsa cunbl CONPOTUBMEHNS MaTepuana pesaHuto
npu OMKCMPOBAHHOM 3HAYeHUM XKECTKOCTU MaTepumana X2 npuMeT creayowmnn Bua;:

Y=-10,32+6,904X1-0,192X12 . (12)

[nsa noncka onTMManbHOrO 3HaA4YeHUS yrna 3aTtoyKM HOXa UCNONb30BaH rPagneHTHbIN
METOA, COrflacHO KOTOPOMY MpouM3BOAHas OT UeneBoM (PyHKUMM B TOMKe,
COOTBETCTBYIOLLIEN ee MaKCUManbHOMY 3Ha4YeHMo, paBHa HyIHo.

OuddepeHumpoBaHem ypaBHeHMs 12 ©n npupaBHUMBaAHUEM MPOU3BOAHOM HYIIO
nonyvaem

8_Y =6,904 - 0,384 X1
8X1 . (13)

OTkyga nonyyum

X1=17,97~18 (rpagycos).

MpoaHanunanpoBas NoryvyeHHble pe3ynbTaThl, AN BbINOMHEHUS onepauuu oTaAeneHus
KPOMKN  TEeKCTUNbHbIX HACTEHHbIX MOKPbITUA  BblOpaH HOX C  [OBYCTOPOHHEW
CUMMETPUYHON 3aTOYKOMN, TOMLLMHOM KPOMKM Ne3BMs 3MM 1 yriom 3aToukn 18 rpagycos.
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SUMMARY

Process of branch of an edge is investigated by manufacture textile wall coverings.
The theoretical substantiation of a choice of geometry of a knife is given. The equations
for calculation of force of cutting by knifes with different kinds of sharpening are received.
Experimental researches are lead and optimum parameters of thickness of an edge and
a corner of sharpening of a knife are established.
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YAK 677.024.1: [677.074 : 677.11]

MPOEKTUPOBAHUE YNCTOAbHAHBIX U
AbHOCOAEPXALWUX TKAHEAX HOBbIX CTPYKTYP

H.H. CamymuHa, I'.B. KazapHoeckasi

B HacTosiee BpeMsi akTyanbHbIM SBMASIETCA pelueHne npobnembl NPOeKTMPOBaHUSA
MMNOPTO3aMeLLatoLLMX KOHKYPEHTOCOMOOHbIX TKaHEeW W3 OTEeYECTBEHHOro JIbHSHOro
cbipbs. [na  ocCywecTBrneHUs MnocTaBneHHOM Uuenun HeobxoauMmo: onpeaenntb
NnoTpebHOCTb B OTEYECTBEHHbIX JIbHAHBIX TKaHSAX Ha LWBEWHbIX NpeanpuaTusx
pecnybnukn Ana M3roToBreHUs oAexabl ObITOBOrO Ha3HaYeHWs; YCOBEPLUEHCTBOBATb
acCOpTUMEHT, CTPYKTYypy W AX3anlH co3faBaeMblX TKaHeW; BHeApUTb HOBble
WHHOBALMOHHbIE  TEXHONOrMM B  CTpaTervio  pasBuUTUS  NPEeanpuaTUn  TKaLKOro
NPoOn3BOACTBA NIbHAHOW MPOMBILLIIEHHOCTH.

MapkeTnHroBoe mccnegoBaHme NpoBOAUIIOCH ONUCaTeNbHbIM TOYEYHbIM MeToaoM. B
ponn pPecrnoHAEHTOB BbLICTYNUAN NpeacTaBuUTENM NPOogeCcCUOHanbHbIX KOMNEKTUBOB
WBenHbIX npegnpuatnin PB, onpoc nposoauncs B oopMe aHKeTbl Mo pasfaToyHOMY
cnocoby, BOMPOCbI pacnonaranuck Mo MeToay "BOPOHKU" — OT MNpoOCTbiX K Oonee
CMNOXHbIM.

AHanua pesynbTaTtoB oOnpoca nokasasn, 4YTo OOMbLUMHCTBO 3KCNEPTOB CuUUTAIOT
HeoOXoONUMbIM MPUMEHEHUE YMUCTONbHSHLIX W MOMYNbHAHBLIX TKaHen Ans 6GbiToBOW
oAexAbl, B YAaCTHOCTU, ANSA MY>XCKUX U XXEHCKMX BPIOYHbIX KOCTIOMOB NUAXA4YHOro Tuna.
BOnoOKHUCTLIA CcOCTaB Taknx TkaHen moxeT cogepxaTb kak 100 % néH, Tak n nNéH B
CMecM C XNOMNKOM U nonuachupoM. BomnbWNHCTBO PecrnoHOEHTOB PEKOMEHAYHOT
MCNonNb30BaTb CBET/bIE TOHA C PUCYHKOM B KIETKY U NOMockKy. B psige aHkeT oTMevaeTca
HEeo6X0ANMOCTb NPUMEHEHMS B TKAHAX HE TONbKO rMafkon, HO U penbedHON akTypbl, B
YaCTHOCTK, C XaTblM 3(PEKTOM, KOTOPbIE B HACTOsILLLee BpeMS Hanbonee akTyanbHbl.

Bonee 50 % oNpOLIEHHbIX OTMETUIM, YTO MOMMMO MONOTHAHOrO nNepenneTeHns Ans
M3rOTOBMEHUS TIbHAHBIX W fbHOCOAEPXalUMX TKaHen  LenecoobpasHO MpUMEHATb
MenkKoy3opyaTble U KOMOUHMpOBaHHbIE NepennieTeHus. Ons BblpaboTkM NpoayKumnm Ha
NpeanpuaATUaX pecnyonukn WmnprHa TkaHen gomkHa obitb 155 - 160 cm. MoBepxHoCcTHasA
nnoTHocTb —150 + 300 r/m2. AkcnepTamu Take Bbin YCTAaHOBNEH PEeiTUHT nokasaTtenen
CBOWCTB INbHSAHLIX M NIbHOCOAEPXKALLUUX TKAHEN ANnsa npounsBoacTea 6biToBon odexabl: 1 -
acTeTUdeckne nokasaTenu, 2 - BO3OYXOMNPOHULLAEMOCTb W TUrPOCKOMUYHOCTD, 3 -
CTOMMOCTb, 4 - MOBEPXHOCTHas MNMOTHOCTb, 5 - XECTKOCTb W ApanupyemocTb, 6 -
CTONKOCTb K UCTUPaHUIO, 7 - pa3pbliBHbIE NokasaTenu.

Ha ocCHOBaHMM MapKeTUHroBOr0 MCCreaoBaHMs M C YYETOM CBOWCTB fibHa 6binu
pa3paboTaHbl acCCOPTUMEHT U CTPYKTYypa YMUCTONbHAHbIX TKaHeW Afs W3roTOBMEeHWUs
MyXckon ogexabl. C wncnonb3oBaHMeM cneuunanbHbIX  NpOrpaMM  BbIMOSTHEHbI
3anpaBoyHble pacdeTbl, OCYLLUECTBNEHO KOMMbIOTEPHOE MPOEKTUPOBAHME YKa3aHHbIX
TKAHEN M3 NPSPKM NMHEWHOW MMOTHOCTb0 56 Tekc. [Ons BbIPabOTKM YUCTONBbHSHBLIX
KOCTIOMHbIX TKaHen BnepBble MWCMOMb30BaNMCb MONyTOPACNONHbIE NEpPEnneTeHns ¢
OOMNOSTHUTENBbHBIM YTKOM (PUCYHOK 1).

a 0 B r

PucyHok 1 — lNepenneTeHns YNCTOSNbHAHBIX TKaHEMN:
a — obpasel, Ne 1; 6 — obpasel, Ne 2; B — obpasen, Ne 3; r — obpasel, Ne 4
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B nuueBom crioe TKaHen MCMoOnb3yeTcs MOMoTHO (PUCYHOK 1, a), penc yTouHbIn 2/2
(pncyHok 1, ©), poroxka 2/2 (pucyHok 1, B, r). BHYTpeHHss1 CTOpOHA M3HAHOYHOIO Cros
obpasyeTcsa anemeHTOM nonypenca ytouHoro 3/1 (pucyHok 1, a) n NONOTHOM (PUCYHOK 1,
0, B, r). CoOTHOLIEHNE YTKOB BO BCEX MPOEKTMPYEMbIX OOpa3suax 1:1.

Mpn NpPOEKTMPOBaHMM AaHHbIX TKaAHEW pelwanacb ogHa u3 npobnem BblIpaboTKM
BbICOKOMMOTHBIX TKaHem Ha cTaHkax CTB ¢ wucnonb3oBaHMEM  KynaykoBOroO
3eBoObpa3oBaTeribHOro MexaHnsma — oopMupoBaHue KpoMku, kotopas obecneyuna Obl
HOpMarnbHyl0 paboTy CTaHka M He 3akpyumBanacb Npv AanbHEWen OTAENKe TKaHW.
MpUMeHATb B KpOMKe TpaguLMOHHOE MOSIOTHAHOEe nepenneTeHne u ero NpousBoAHbIe
ANns BblIpaboTKn AAHHOro acCopTUMEHTa He PeKOMeHAYeTCs, Tak Kak HapaboTka KpOMKM
Oynet onepexaTtb HapaboTKy hoHa TKaHMW.

OTa npobnema pelleHa criegylowum obpasoM: AnS KaxAoro Buaa pUCyHKka ¢oHa
paspaboTaHbl  crneuyuwanbHble  NepenfieTeHMs  KPOMKM,  OCOBEHHOCTb  KOTOPbIX
3akroyaeTcsd B TOM, YTO fieBas KPpOMKa MO XapakTepy pacnosyioXeHUs NepekpbiTun —
HeraTMB NPaBON KPOMKU, N KPOMOYHbIE HUTU, PacnorioXeHHble PSAOM C (POHOBbLIMU, —
Takke WX HeratuBHoe wu3obpaxeHue. Ha pucyHke 2,a npenctaBneH 3anpaBOuYHbIN
PUCYHOK KpOMKM Ans obpasua TkaHm Ne 1.

Pa3paboTaHHble nepenneTeHms KPOMOK NO3BOSTUIIM YMEHbLUNTDL KONMYECTBO PEMMU3OK
B 3anpaBkKe: YacTb HUTeN npobupaeTca B peMusku poHa.

[aHHble TkaHm BblpabaTbiBanncbe Ha PYITM «OplaHcknii fIbHOKOMOMHAT» Ha
ctaHkax CThb-2-180 ¢ 8-060poTHBIM KynaykoBbIM 3eBOOOpa3oBaTenbHbIM MEXaHU3MOM U
6-t0 pemun3kamm B 3anpaeke. [lpobopka doHa psgoeas. PaboTa cTaHka ocyliecTBnsanach
C OBYMS KOMMeHcaTtopamu C uYepefoBaHueM BuAoB YyTka 1:1, 4yTo MO3BOMMMAO B
N3HAHOYHbIN CrOW BBOAWUTb HATU OPYroro uBeTa.

o 0)

a 5]
PucyHok 2 — Bug kpomku anst pucyHka nepenneteHns obpasua Ne 1:
a — 3anpaBOYHbI PUCYHOK KPOMKU; 6 — BHELLHWIA BUO KPOMKMU

PaboTta cTaHka npoTekana B HOPMarbHbIX YCMOBUSX, MOBbILUEHHON OBPLIBHOCTH
HUTEn He Habnioganoch, B TKaHN chOpMMpPOBaHa KPOMKA XOPOLLEro kadecTea (pUCYHOK
2, 0).

[ns ynyyweHnsa skcnnyaTauMOHHbIX CBOMCTB fibHa W NOTPEeOMTENbCKMX NoKasaTenemn
TKkaHW ObIM noaBeprHyThl oTaenke MXY, 4to nossonseT npugaTb NOBEPXHOCTUN Bonee
rmagkuin  BHEWHWW BUO WU MSTKOCTb. PU3MKo-mMexaHndyeckme CBOWCTBA T[OTOBOM
UYNCTONBHSAHON TKaHW NpeacTaBneHbl B Tabnuue 1.
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Tabnuua 1 — Pn3nko-mexaHN4eckne CBOMCTBA rOTOBOM TKaHK obpasua Ne 1

Ne n/n HavnmeHoBaHve nokasaTtenem 3HayeHus CTB-1139-99
1 LLnpunHa rotoBOM TKaHU, CM 160 bonee 75
[MoBepXHOCTHasA NNOTHOCTD, r/m? 231 He bonee 300
Yucno Huten Ha 10 cm, HUT/10cMm: He MeHee:
OCHOBa 216 196
YTOK 184 -
4 PaspblBHas Harpyska nosiocku TkaHu, H:
OCHOBa 645 He meHee 196
YyTOK 628
5 PaspbiBHOE yanuHeHue, %:
OCHOBa 7,9 -
YTOK 15,2
BosagyxonpoHuuaeMocTs, Am®/m3c 263 He MeHee 100
CTOMKOCTb K UCTUPAHUIO, ThIC. LIMKMNOB 5,6 He MmeHee 3
8 N3meHeHne pa3mepoB nocre MoKpown
obpaboTku, % He Bonee
OCHOBa 2.4 -6,0
yTOK -0,3 -4,0

Ha ocHoBaHun aHanmsa QU3NKo-MexaHUYeCKUX CBOMCTB FOTOBOW YUCTONBHAHOW
TKAHW MOXHO cfenaTb BbIBO4 O TOM, YTO AdaHHas TKaHb MO BCEM MpuBeaeHHbIM
nokasartensam MOMHOCTbIO cooTBeTcTBYeT TpeboBaHmsm CTB-1139-99. BHewHuin Bua
BblpaboTaHHbIX YMUCTOMbHAHLIX TKaHenW npeacTaBneH Ha pucyHke 3. brnarogaps
MCMOMb30BaHHbLIM MEPEnneTeHMaM YAanocb CKpbiTb B TKaHAX TaKMe MNOPOKW, Kak
YTONLWEHNSA W LWMLLKOBATOCTb.

a 0 B r

PucyHok 3 — BHeLLHWI BUA, CNPOEKTUPOBAHHbBIX YNCTOSbHAHBIX TKaHEMN:
a — obpaseu Ne 1; 6 — obpasen Ne 2; B — obpaszey, Ne 3; r — obpasen, Ne 4

C nomowbi coBpeMeHHbIx TexHonormi [MOBM  6binn  paspabotaHbl U
CMPOEKTMPOBaHbI CTPYKTYPbI NIbHOCOAEPXaLLUX KOCTIOMHbIX TKaHEN C UCMOMb30BaHNEM B
OCHOBE W yTKe NbHOXITONKOMONMMaMUPHON NpskK, coaepxalen B cBoém coctase 20 %
nbHa, 30 % xnonka, 50 % nonunadupa. Bug nepenneTeHun nbHocoaepXalmx TKaHen
npeacTaBrieH Ha pUcyHke 4.
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PucyHok 4 — lNepenneteHns
NbHOCOAEepPXalnX TKaHEWN:
a — obpaseu Ne 5; 6 — obpaseL Ne 6;
B — obpasey Ne 7

CTpykTypy TKaHeh oO0OpasyloT [OBYXCronWHoe nepensfeteHne (pucyHok 4,a),
KoMOuHMpoBaHHOE nepenneteHve (pucyHok 4,6), YTOYHOBOPCOBOE nepenneTeHune
(pncyHok 4, B).

BepxHuiA 1 HWKHWIA cron B NepensieTeHnn npoekTupyemoro obpasua Ne 5 (pucyHok
4,a) coeguHATCA Mexgy cobon 3a CYET MNepemelleHUs HUTEN OCHOBbI W yTKa
OAHOBPEMEHHO U3 CNos B CNOW NO KOHTYpPY y30pa, 3a4aHHOro pannopToM ABYXCIONHOIo
nepenneteHnsa. CoOTHOLLIEHME HUTEN B crnosx: ocHoea 1:1, ytok 1:1. bnarogapsa Takomy
cnocoby cBA3M TKaHb WMeeT YyyacTKM Moforo CcTpoeHus. [laHHaa CTpykTypa
nogvYépkmMBaeT [OeKopaTMBHOCTb MNOMOTHA, dakTypa HanOMWHAEeT AOMOTKaHb, YTO
COOTBETCTBYET HOBbLIM HarpaBreHUsaM B CO34aHUN CTPYKTYP COBPEMEHHbIX TKAHEN.

KombnHnpoBaHHoe nepenneteHne obpasua Ne 6 (pucyHok 4,6) oCHOBaHO Ha
COYeTaHUKN MOSyTOPACIIONHOro N OAHOCIIONHOIO ydacTkoB. [lonyTopacnonHbli y4acToK
obpasoBaH NonyTopacrionHbIM nepenneTeHnem ¢ AONOMHUTENbHLIM YTKOM (B NMLEBOM
cnoe capxa 2/4 ¢ yTouHbIM 3 HEKTOM, BHYTPEHHAS CTOPOHA M3HAHOYHOTO Cro4d - capka
5/1 ¢ ocHoBHbIM 3dhdekToM). OOHOCNOMHLIN y4YacTok obpa3oBaH MONOTHOM. Takoe
CTpOeHMe NpMaaéT cneundunyeckyto penbedHyro dakTypy NOBEPXHOCTU TKaHM.

YTO4HOBOPCOBOE NnepenneTeHne ¢ HepaspesHbiM BopcoM obpasua Ne 7 no3sonseT Ha
TKaHW MOMNyYNTb penbedHbIi pyOUnK, aHamnornyHbIn TKaHW BenbBeT-pybuMK. [aHHas
CTPYKTypa MaTtepuana gBrnseTcqd MOOHOW U akTyanbHOWN.

JlbHocogepxawumne  TKkaHM  BblpabaTbiBanucb Ha  ctaHkax CTb-2-180 ¢
Mcrnonb3oBaHNEM B KadyecTBe 3eBoobpasoBaTteribHoro mexaHuama kapetkm CKH Ha 14
pemMu3ok. [MpoekTupyembli acCOPTUMEHT JbHOCOAEPKALMX TKaHEW MNpPOLIEN OTAENKY
MXY. WsrotaBnuBanucb [daHHble TKaHW AONA  NeTHero nepuvoga, MO3TOMy
nucnonb3oBanacb LUBeTOBad ramMmMa, OCHOBaHHas Ha M3bICKaHHbIX BblOENeHHbIX
nactenbHbIX TOHax. ®PU3NKO-MexaHU4eckue nokasaTenn roToBbIX JbHOCOAEPXKALLMX
TKaHen npeacTaeneHbl B Tabnuue 2.
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Ta6r|v|u,a 2 — PU3nKo-MexaHMYeCcKne nokasaTenm roToBbIx JIbHOCOAepKalnx TKaHEN

3HayeHus

HanmeHoBaHwue O6paseL- O6paseu O6paseL O6pasey,
rnokasarenemn aHanor Ne 5 Ne 6 Ne 7

OCHOBAa | YTOK | OCHOBa | YTOK | OCHOBa | YTOK | OCHOBa | yTOK

1 2 3 4 5 6 7 8 9

JInHenHas
MNOTHOCTb 25x2 25x2 25x2 25x2 25x2 25 25x2 25
HUTEN, TEKC

LLnpuHa rotoson 152 152 152 152
TKaHW, CM

mommocre i | 202 2579 1887 263,3

Yncno HUTEn Ha

280 280 260 226 240 282 240 280
10 cMm, HUT/10 c™m

PaspbiBHas

Harpyska 11,7 | 87 | 113,77 | 1238 | 98 51 | 114,67 | 125
MOJIOCKWN TKAHMU,

H

5:35:5:,,?:% 203 | 281 | 22 25 | 175 | 2125 | 22,83 | 22,38

Bosayxonpo- 64.5 135 317,7 317,3
HULUaeMoCTb

Ha ocHoBaHuW aHanu3a gaHHbIX Tabnuubl 2 MOXHO caenaTtb BbIBOA O TOM, YTO MO
CPaBHEHMWIO C TKaHblO-aHaNoOrom B NpPOEKTUpyeMbIX obpasuax yBenuyunachb paspbiBHas
Harpyska, paspbiBHOe yanuHeHne. KomgopTHOCTb Npu HOWeEHUM NoBbicMTCA Grarogaps
XOPOLIMM TUTMEHUYECKMM CBOWCTBaM, MNPUATHOMY BHELUHEMY BMAY W YBEMNUYEHUIO
BO3yXOnpoHuLaemMocT. BHewHWin BuO nbHOCOOepXalmMx TKaHeW npencraBneH Ha
pucCyHke 5.
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PucyHok 5 — BHelHWIn BUA CNPOEKTUPOBAHHbLIX NbHOCOAEPXKaLLUNX TKaHEN:
a — obpaseu Ne 5; 6 — obpaseu Ne 6; B — obpaszen, Ne 7

BbinonHeHHass paGoTa nokasana, 4TO NPOEKTUpPOBaHWe YUCTOMBHAHBIX U
NbHOCOAEpPXaLlUMX  MaTepuanoB  HOBbIX CTPYKTYpP  CMOCOOCTBYET  paclUMpPEeHMio
TPaAMUMOHHOIO acCOpPTMMEHTA ObITOBbIX M3OENWN, B YACTHOCTUM MYXCKUX KOCTIOMHbIX
TKaHel, no3BONsieT co3daBaTb WMMMOPTO3aMellalolMe ToBapbl OTEYECTBEHHOMO
Npoun3BOACTBA, MOBbILAET UX KOHKYPEHTOCNOCOOHOCTb.
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SUMMARY

With the help of the modern methods of projection have been developed and
produced new structures of recent linen and line-including fabrics. Was also proposed
the method of the problem solution of the formation of hem in making of high-density
fabrics. Manufacturing of such cloths contributes extending of the traditional assortment
of cloth, raises their competitiveness and lets to create the goods of domestic
manufacturing fitting to the modern demands of fashion to and the enquiries of
consumers.

YAK 677.4.021.17/.18 : 677.051.17/.18

ONPEAEAEHUE YHUCAA «CBOBOAHbIX» BOAOKOH HA
YECAAbBHOW MALWWHE NPU OLLEHKE UHTEHCUBHOCTHU
YECAHUA BOAOKHA

U.A. ManromuHa, [.b6. PbiknuH

PacwumnaHHas n 3amacneHHas cMecb npeactaBnseT cobon BOSMIOKHUCTYH Maccy,
COCTOSILLYIO M3 PasfMyHbIX MO pasMepy U Macce KIOYKOB BOJIOKOH. Krouyku BOMOKOH
HeJOCTaTOYHO PaBHOMEPHO pacnpefeneHbl B CMeCU, a CaMu BOJIOKHa nepenyTaHbl
mMexagy cobon.

YCTaHOBMNEHO, YTO OCHOBHasA paboTa Mo pasbeaUHEHMIO KIOYKOB Ha Mydku, BETBU U
oTAenbHble BOMIOKHA MNPOM3BOAUTCA Ha BaliM4HOW YecanbHOW MallMHe B 30Hax
B3aMMOOEeNCTBMSA rnaBHoro 6apabaHa ¢ pabounmn Banukamu. [1, c¢.189]

MoaToMy ANSA OUEHKM WHTEHCMBHOCTW YecaHWsi BONMOKHA HeobxoouMMo onpeaenuvTb
cTeneHb YecaHusa eaUHNYHOIrO BOMOKHA B 30He rnaBHbl 6apabaH — pabounin Banuk.

[nsa aHanuM3a UHTEHCMBHOCTU YecaHus NpUMeM psa AONyLEeHWNIA:

- YecanbHbi annapaT paboTaeT B yCTaHOBMBLUEMCS (MOCTOSAHHOM) PEXUME;

- 3arpysky pabo4Mx OpraHoB MalUMHbl BOSIOKHOM MPUHUMAEM MNOCTOSAHHON WU
paBHOW ee cpeaHeln BENUYMHE;

- 3arpyska paboumx opraHoB MalUWHbI COMPOM NOCTosAHHA [1, €.174];

- 3arpyska rnaeBHoro 6apabaHa B pa3nn4yHbIX ero 30Hax Heo4MHaKoBa;

- MpuW B3aMMOZENCTBMU CO CbeMHbIM GapabaHOM Ha ero NOBEPXHOCTb C faBHOro
GapabaHa nepexoguT 3arpyska ac, NpU YCTaHOBMBLUEMCS PEXMME 3arpyska Qc paBHa
3arpyske nuTtaHus ap (6es yyeta otxogos) [1, ¢.175];

- BCe BOMOKHa PpaBHOMEPHO pacnpefeneHbl no wupuvHe pabodnx opraHoB
MaLLVHBbI.

AHanua B3anMoaenCcTBNS BOSTOKOH C rapHUTYpaMM 30HbI MMaBHbI 6GapabaH — pabounin
BanvK No3BOMWI YCTAaHOBUTb, YTO MHTEHCMBHOCTb YE€CaHWSA BOMOKHA 3aBMCUT OT 4yMcna
«CcBOBOAHBLIX» BOMOKOH, HaxodsLWmxcsl Ha rnaBsHoM 6apabaHe n paboyen nape.

Mpn ycCTaHOBMBLUEMCS MNpPOLIECCE YEeCaHUsa KONMMYEeCTBO BOJSIOKHA B rapHUTypax
rmaBHoro GapabaHa u paboumx map He wmameHsieTcs. [2, ¢.183] OgHako cocTaB ero
HenpepbIBHO M3MEHSIETCA 3a CHET B3aUMHOro obmeHa 4acTbio BOMOKOH. [3, €.39]

CnepoBaTenbHO, 4UCNO «CBOOOAHBLIX» BOMOKOH Ha 4YecanbHOM MallMHE MOXHO
onpegenutb no opmyne
k
My . =Mr g, +ZmP.H.i’ (1)
i=1
roe Mrs. — YNCNO «CBOOOAHBLIX» BOJSIOKOH, HaxogslWMXcs Ha rnaBHom GapabaHe,
BOJTOKOH;
Mpa — 4YNCNO «CBODOOOHBLIX» BOSIOKOH, HaxoOsWMXcss Ha j-Ton paboyven nape,
BOJTOKOH;
k — konn4yecTBO paboumx nap.
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Myctb Qr — macca «CcBOOOAHbLIX» BOJSIOKOH Ha rnaBHoM GapabaHe, Toraa 4mcno
«CBODOAHLIX» BOSIOKOH Ha rraBHOM 6apabaHe MOXHO onpegennTb No opmyne

mrp = &a (2)
ds

roe Qr — macca «cBoOOAHbIX» BOMIOKOH Ha rmaBHoM 6apabaHe, r;
Qs — Macca OfIHOro BOJIOKHa, I, paccunTbiBaeMas no gopmyne

qB:TB'KB'IO%’ (3)
raoe fs — ANVMHa BOMOKHA, MM;

T — NMHENHasA NNOTHOCTb BOJTIOKHA, TEKC.

MycTb cpegHAa macca BOMOKOH, nogsoaumas Kk paboyemy Banuky 3a oguH o6opoT
rnasHoro 6apabaHa,
Or

M. ==L
I5. 1-K, 4)

raoe Mrs. — cpeaHsia mMacca BOJSIOKOH, nogBoaumasi kK paboyemMy Banuvky 3a OOMH
obopoT rnaBHoro 6apabaHa, r;

Kc — KoadhmumneHT cbema.

B TO xe Bpems cpeHol Maccy BOMOKOH, NOABOANMYIO K paboveMy Banuky 3a OguH
obopoT rnasHoro 6apabaHa, MOXHO onpenennTb Kak

M, =0, +myy., (5)

roe mgx — Macca BOJIOKOH, MOCTynawwas ¢ NUTaHusa 3a oguH oBopoT rnaBHOro
OapabaHa, r.

MpupasHuBas cdopmynbl (4) u (5), nony4aem, 4To
1-K, ©

Kc

Maccy BONOKOH, MOCTyMawLylo C NUTaHusl 3a oAuH oGopoT rnaBHoro GapabaHa,
MOXXHO onpegenuTb No popmyne

Qr =Mpy -

_g-n, (100-Y))
B 100 (7)

Mgy
nrg.
roe g — macca ogHoro 6pocka, T;
Ns — YactoTa 6POCKOB, MUH;
Y1 — KONIMYECTBO OTXOAO0B, BbIAENSIOLWMXCSA Ha YecarnbHOW MallnHe, %;
Nr5. — 4YacToTa BpallleHus rnaBHoro bapabaHa, MUH .
CornacHo uCTOYHUKY [4, €.139] BenunuuHa 3arpy3ku nuTaHus rnaBHoro GapabaHa
BbluMcnsieTcs no oopmyne
g-n, (100-%)
A = ' ) (8)
B-V,., 100

rae Vrp — OKpY>XHasi CKOpOCTb rnaBHoro 6apabaHa, M/MuH;
B — paboyas WwnpunHa YyecanbHOro annapara, M.

Moactasnasa dpopmynsl (7) u (8) B bopmyny (6), nonyvaem
_gny (100-Y)

- 100

My, =a,-w-D,; B,
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0, &M (=K (100=¥)_ (=K
Ny oy K. 100 - K,
rae Drs — anameTp rnaBHoro 6apabaHa, m.

Torga 4ncno «cBOBOAHLIX» BOMOKOH Ha rnaBHOM GapabaHe MOXHO onpegenuTb Mo
dopmyne

_ g'ny10° (1-K.) (100-Y) a, 7-Dpy-B (1-K.)
Ty-lyn.; K. 100 Tyl K,

Myctb Qe — Macca «CBOBOOHLIX» BOMOKOH, HaxoOsALWMUXca Ha i-Tor paboyern nape,
Torga 4mcno «cBobogHbIX» BOJIOKOH Ha 3ToM pabouyer nape MOXHO onpeaenuTb Mo

cdopmyne

10°. 10)

mrg

— QP.H.i _ QP.H.i 106

P — qB TB'EB (11)

[na onpegeneHus konuyectBa «CBOOOAHLIX» BOJSIOKOH, HaxOoAsLMXcs Ha pabouyen
nape, npumMeM AonyLeHns (CM. PUCYHOK):
- BOJOKHMCTbIV Matepuarn COCTOUT U3 BOJTIOKOH OAMHAKOBOW AJNHbI £g;

- BCe BOJIOKHa NepexodsT Ha CKOPOCTb CbEeMHOro Banuka, korga vx nepeaHui
KOHeL, JOCTUIHEeT ToYku E;

- BOJIOKHUCTbI MaTepuan nepexoanT Co CbeMHOro Barnvka Ha rnaBHbI 6apabaH u
npuobpeTaeT CKOPOCTL rMaBHOro bapabaHa B Touke E;;

- BOMOKHWCTBIN MaTtepuarn nocTynaeT B 30Hy YecaHusi paboyero Banuka, YacTUYHO
NepexoamT Ha ero NoBepPXHOCTb U NpuobpeTaeT CKOPOCTb paboyero Banunka B ToUke P;.

Mocne npeobpasoBaHMi Noslydaem, YTO YMCNO «CBOOOAHbBIX» BOJSIOKOH Ha pabouyen
nape MOXHO onpeaennTb No popmyne [5]

_Bea, V., Kp-10° 1

m

Mp ;= . .
P.ILi I, 0, K. (1-K,) 7n;g
l_dP.B.i Dy —dep;)+ Dy g (D +de ) 4 ! (Qr-y,-0)+
2 2-(dep; +Drp) (Drp +dpg,;) 27Ny, B
1 b L]

)+ '(l//i+Ti)+

2:7-Ng . 2:10° A

VC B.i VP.B.i

roe Vrs — OKpyXXHasi CKOpOCTb rnaBHoro 6apabaHa, M/MuH;
Npg;— 4YacTtoTa BpalleHuss paboyero Banuka i-ton paboyen napsol, MUH "
Nc.gj— YacToTa BpallleHNs CbeMHOro Banuka i-tor paboden napbi, MUH ",
dpgi— AnameTp paboyero Banuka i-ton paboyen napbl, M;
dc.s;— AMaMeTP CbEMHOrO Banuka i-tom paboyen napbl, M.
Kpi — kKO3 puUmeHT pacnpeneneHust i-tom paboyen napsl;
w;— yron «POpO¢ i-TON paboyen napsbl, pag;
2 dP.B.i 'dC.B.i

v, =arctg g s (13)
P.B.i C.B.i

6 ;—yron £0Os0p0¢ i-TON paboyen napsol, pag;
dPAB.i ) (dCAB.i + dP.B.i) + DF.EA ) (dP.Bj - dC.B.i)

(dC.B.i + dP.B.i) ) (Dr_s_ + dP.B.i)

6, = arccos , (14)
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dCAB.i ) (dP.Bj + dC.B.i) + DFAE. ) (dC.B.i B dPAB.i)
(dC.B.i + dP.B.i) ) (DF.E. + dC.B.i)

CnepoBaTenbHO, 4UCNO «CBOBGOAHBIX» BOMOKOH Ha 4ecanbHOW MallMHE MOXHO
onpenenntb No opmyne

T, = 7T —arccos (15)

m’l‘M.:an'ﬂ-'Dr'E"B.(I_KC)-I()é+i(3'aH'Vr45_'Kpi'106. 1 |
Ts-ts Ke a Tyl K (1_KPi) T-Nrp
\/l_ dpp; D =dep)+Dry - (Dpy +dcy,) + 1 (Qr-y,—-0)+
2 2'(dC.B.i +Dp5 ) (Dpy +dP.B.i) 2:7Npp. P (18)
+2 (v +1.)+—2—. _ .
27 N, i +a) 2-10° (Vc.B.i VP.B.i)

PaspaboTtaHa nporpamma Ha s3blke Delphi, nossongwlwasi onpegensts 4UCHO
«CBOOOAHBIX» BOSIOKOH Ha 4ecarlbHOM MalluHe M NpPOrHo3npoBaTb WHTEHCUBHOCTb
YyecaHusi BOJSIOKHa Ha YecanbHOM annapare. B pesynbTate NnpoBe4eHHOro aKCnepumeHTa
YCTAHOBMNEHO, 4YTO OTKMOHEHWE pacyeTHbIX [[aHHbIX OT 3KCNepUMEHTAamNbHbIX He
npesbiwaeT 5%.

PucyHok — Cxema ansi onpegeneHus konuyectsa «CBOOOAHbBIX» BONOKOH
Ha pabo4en nape
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SUMMARY
Article is devoted to intensity of carding of fibers at carding machine. The formulas for

determing of number of “free” fibers at carding machine are determined. The methods for
determing of “free” fibers at cylinder and at every working rolls are developed.

YAK 677.017:621.3

MCCAEAOBAHUE TEXHOAOIUHECKOTIO NPOLECCA
NOAYHEHUA KOMBUHUPOBAHHbBIX
OAEKTPONPOBOAALLUX HUTEA HA KPYTUABHOM
OBOPYAOBAHUU

E.I. 3amocmoukut, H.B. Ckoboea
Ha kadeape NMHXB YO «BI'TY» paspaboTaH cnocob nonyveHusi KOMOUHUPOBAHHbIX

3NEeKTPONPOBOAHBIX HUTEN Ha TPOCTUSBbHO-KPYTUMBHOW MallMHE, CXema KOTOpPOro
npeacTaBrieHa Ha pucyHke 1.

Xumunyeckas KOMNNeKcHasi HUTb MegHas MMKpONpPOBOJIOKa
(606MHBI) (kaTyLLKN)
J L J L

TpocTunbHo-KpyTUNbHaA MawwmnHa TK2-160-M (1-e kpyyeHue)

HuTb nepsBoro XmMmmnyeckasa KoMmnnekcHasa HUTb
Kpy4YeHus (606UHBI)

TpocTunbHo-kpyTUNbHaa mawmnHa TK2-160-M
(2-e kpy4eHue)

[NepemaTbiBaHMe Ha MOTanbHbIX
MallnHax

-

KomBuHupoBaHHas
3NeKTPONPOBOAHASA HATb

Pl/lcyHOK 1 - TexHonorn4yeckas Leno4ka nony4vyeHusa KOM6MHMpOBaHHbIX
AneKTponpoBogALnx HUTEN Ha TPOCTUINbHO-KPYTUITbHOM O60py,EI,OBaHI/IVI
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YuntblBass 0COGEHHOCTb nepepabaTbiBAeMOro Cbipbsi, B YAaCTHOCTU  MeHOW
MUWKpPOMNPOBOMOKKN, npouecc (OpPMUPOBAHMSA KOMBUHUPOBAHHBIX 3NEeKTPONPOBOAHBIX
HUTEN OCYLLECTBNSETCA B HECKOSMbKO 3TanoB: ABa nepexoda TPOCTUMbHO-KPYTUNbHbIX
mMawuH. OBblMHaa  TexHonornmyeckas LUenovka KpyydeHus HernpuMeHuma, T.K.
nocneayroLmin nocrie TPOCTUIbHO-KPYTUIBHON MaLLWHbI NPOLLECC (PUKCMPOBAHUSA KPYTKU
B 3arnapHOM annapaTe crnocobCTBYET OKMCMEHUIO MEOHON MUKPOMNPOBOMOKN BO BIIAXXHO-
napoBou cpeae.

TexHonornyeckass cxema nonyyYeHuss KOMOMHMPOBAHHbBIX 3NEKTPONPOBOAHBLIX HUTEN
Ha mawmHe TK2-160-M npeacTtasneHa Ha pUCYyHKe 2.

1 15
9 ~ T = I
3 | 12
4 | I
5
6

16 =

| VXY

]

6)

PucyHok 2 - TexHonormdeckas cxema nony4yeHns KoMGMHUPOBAHHbIX
3AMeKTPOoNpoBOAALLMX HUTEN Ha MawmHe TK2-160-M

KomnnekcHas xumuyeckass HUTb (puc.2 a) ¢ nuTalowen nakoskm 1 u megHas
MUKPOMNPOBONoKa (MPUKPYYMBAEMbLIA KOMMOHEHT) C MUTAlOLWEN MNakoBkM 3, npoxoas
MHOMBMAYANbHO KaXaasa yepes TapenbyaTble HaTsHxuTenn 2 n 4, ormbatoT 3anpaBoYHbIv
NpyToK 5. 3aTemM HUTK NoAAKTCA B COEAMHUTENbHbIN FMa3oK 6 Kproyka KOHTponst 06pbiBa
OOMHOYHOW HWUTWU, COEAMHUTENbHbLIA KPYoK 8, roe cobupaloTcs Bce CTpaluMBaeMble
KOMMNOHeHTbl. Ormbas HecKonbkO pa3 uUMNuHAPbl nuTawwero npubopa 10, HUTK
BbIpaBHMBAIOTCA NO HaTsKeHuto. [lanee cTpaleHHble HUTKU, ornbasi ponuk 7 KOHTPONs
obpbiBa TPOLUEHOM HUTU W NPOXOAA Yepe3 HuTeHaTsxkuTenb 9 U NOABUXKHBIN
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0annoHoorpaHNYMTENBHBIN KPovoK 11, MOCTynatT B 30HY KpydeHusi: OeryHok 13 -
BepeTeHO 14, 1 HamaTbIBalOTCH Ha BbIXOA4HYHO MakoBKy 12.

Ha yuyactke oT 6GannoHOOrpaHWYMTENbBHOrO Kptoyka [0 OeryHka ocyluecTBnsieTcs
KpyYyeHue HWUTU (HanpaBneHue KpyTku Z). HamaTblBaHMe HUTU Ha BbIXOAHYH MaKOBKY
MPOUCXOAMT 3a cYeT oTcTaBaHus GeryHka OT BepeTeHa. BosBpaTHo-noctynatenbHoe
ABVXEHWE KOMnbLEBOW NNaHKu BOOMb OCU BepeTeHa obecneumBaeT packnagky HWATW no
BbICOTE BbIXOAHOW MaKOBKM.

[lanee nony4yeHHyld HWUTb NEpBOro kpyyeHus (puc.2.6) noaBepraldT BTOPOMY
KpyYeHnto B HanpaeneHun S gns obpas3oBaHuA  CTabUNbHOM  CTPYKTYpbI
chopmMmpoBaHHOW HUTW. [NA 3TOr0 HATb NEPBOro KPyYeHust C NakoBku 12 cTpalimsatoT U
CKpy4MBalT C KOMMIEKCHOM XMMUYECKOW HUTBIO C NakoBkn 15 Ha BTOopon MaiwumHe TK2-
160-M. B pesynbTaTe nonydaetcss KOMOWHMPOBaHHAs 3nekTponpoBoAdllas HUTb C
HanpaBrieHNeM KpyTKn ZS.

HecmoTpss Ha pABa nepexoga, AaHHbI Ccnocob nonyyeHuss KOMOMHMPOBAHHOW
3MEeKTPONPOBOAHON HUTU UMEET PS4 NPEUMYLLLECTB: AaHHbIA NapK MALUUH UCMONb3yeTcs
06e3 moaepHu3aumm, a nMerLasacsa cMcteMa KOHTporns obpbiBa OANHOYHON N TPOLLEHOM
HATM NO3BONSAET 3HAYUTENbHO YNPOCTUTL OOCNYyXMBAHWE MalUMHbI W  BbIMyCKaTb
Ka4yeCTBEHHbLIN NPOOYKT.

C uenbio onpegeneHnsa onTUMarnbHOMO COOTHOLLEHUS NEePBUYHON Y BTOPUYHON KPYTOK
npoBoauncs 2-(hakTOPHbLIN  3KCMEPUMEHT, YPOBHW U WHTepBanbl BapbUPOBaHUS
daKkToOpOB KOTOPOro nNpeacTaeneHbl B Tabnuue 1.

Mpy onTMMM3aLMN TEXHONOMMYECKUX NapaMmeTpoB paboThl 06opyaoBaHMA CTaBUMUCH
cnegyolime 3agaqu:

- YCTaHOBMEHWe BMWAHUSA MEPBUYHON W BTOPUYHOW KPYTKM Ha  PU3UKO-
MeXaHN4eCckne CBONCTBa KOMOUHNPOBAHHBLIX HUTEN;

- onpegerneHve OMTUMAarbHbIX 3HAYEeHUN YnUCna KPYYEHUN KOMOMHMPOBAHHbLIX
3MEeKTPOMNPOBOASALLMX HUTEN, MPU KOTOPbLIX HATb 06f1agaeT HannyyLWwmMMmn CBOMCTBAMMU.

MHTepBanbl BapbupoBaHust akTopoB Obinn  BbiOpaHbl B COOTBETCTBUM C
pesynbTaTamMmu npeaBapuTenbHbIX 9KCNEPUMEHTOB.

Tabnuua 1 — YpOBHM 1 MHTEpBaIbl BapbMpoBaHUS hakTOpOB

YpoBHHU
WHTepBan
MapameTpsbl BapbMpoOBaHUA
BapbUpOBaHNS
-1 0 1
MepBuyHasg kpyTka Kq,kp/m, (X1) 390 480 570 90
BTopuuHas kpyTka Ks, kp/M, (X2) 480 525 570 45

[daHHbIn npouecc onTuMu3aumym NPOBOAWICHA MPU MNOMOLLM SMEKTPOHHOro nakeTa
npuknagHoix nporpamm «STATISTICA 6». 3aBMCMMOCTM BbIXOOHbLIX MapamMeTpoB OT
BXOAHbIX (pakTOpoOB ONUCLIBAKOTCA MNOSIMHOMOM BTOpPOro nopsgka. PaccuvTaHbl
KO3(pPUUMEHTbI perpeccum Mosly4YeHHbIX MOAEeneh W MUCKMYEeHbl He3Hayumble. B
KayecTBe KpuTepveB onTuMmsaumm Obinu BbiOpaHbl criegylowmne CBOWCTBA HUTEW:
abcontoTHaa paspbiBHas Harpyska, cH; koadpuumeHT Bapuauum Mo paspbiBHON
Harpyske, %; paboTocnocoBHOCTbL HUTKU, [IK/MM; XECTKOCTb HUTWU MNPU PaCTSHKEHWUW,
cH/mm.

PaccuutaHHble perpeccnoHHble moaenn NnMerT Bua:
- abcontoTHasa paspbiBHas Harpyska
P=1705,33+16,5 X,?+7,16 X»-81,5 X,*;

- K0ahpnumneHT Bapmauymm rno paspbIBHON Harpyske
CVP=8,73-1,33 X4-0,3 X X-0,43 X+

- XECTKOCTb HATU NPUN pacTAXeHUn
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E=11,72-0,26 X4+1,77 X4%+1,12 Xo%;
- paboTOCNOCOBHOCTL HUTH
R=1,7-0,045 X;-0,0775 X; X-0,135 X+°.

AHanuaupys nonyyeHHble MOAEnu, MOXHO OTMETUTb, YTO abcontoTHas paspbiBHASA
Harpy3ka B 6onbluey CTeneHu 3aBUCUT OT BTOPUYHON KPYTKW: NPWU ee yBEennyYeHuu
NPOYHOCTb HUTKM Bo3pacTaeT. KoadppmumeHT Bapuaumm No paspbiBHOW Harpyske u
paboToCcnocCOBHOCTb HUTU B OCHOBHOM 3aBUCAT OT MEPBUYHON KPYTKU, U Mpu ee
BO3pacTaHUM 3TU MNokasaTenn yMmeHbluarTcs. XKEeCTKOCTb HUTU MNpU PacTsKeHUN B
paBHOWN CTENEHM 3aBUCUT OT NEPBUYHON U BTOPUYHOM KPYTKMU.

Ona nonyyeHna obnactm pekoMeHOYEeMbIX 3Ha4YeHUM BbIXOAHbBIX MNapamMeTpoB
HeobXoOUMO  YCTaHOBWUTb  OFPaHMYeHUss Ha  (PU3NKO-MEeXaHU4eckme  CBOWCTBA
opMMPYEMON HUTK C Y4ETOM acCOpPTMMEHTA, B KOTOPbIN NepepabaTtbiBaeTcsl HUTL (B
OAHHOM 3KCNepuMEHTE - B TKaHble U3genusi cneumanbHoro HasHayeHus):

- abcontoTHasa paspbiBHas Harpy3ka P - He meHee 1700 cH;

- KO3(hPUUMEHT Bapmaumm no paspbiBHoN Harpyske CVP- He 6onee 8 %;

- JKEeCTKOCTb HUTM npu pacTsbkeHun E - He Bonee 12,5 cH/mm;

- paboTocnocoBHOCTb HUTU R CTPEMUTCA K MakCUMaribHO BO3MOXXHOMY 3HAYEHUIO.

Mo perpeccuoHHbIM MOAEnNsiIM NOCTPOEHbl rpaduyeckue WHTepnpeTaumm BIUSIHUA
KPYTOK Ha cBOMCTBa HUTU. Micnonb3oBaHMeM MeToAa HanoXeHUs1 MMHUA paBHOrO YPOBHSA
NMOBEPXHOCTEN OTKMMKa MNOMydYeHHbIX Moaenen 6bina onpegeneHa obnactb
KomnpomuccHblx peweHnn — ABCDEF (puc. 3), xapaktepusyiowas Haubonee
OonTUMasnbHblE COOTHOLLEHWS KPYTOK ANsi BbIPAaOOTKM HUTEWN 3a4aHHOMO KayecTBa.

[Ons onpegeneHna onTuManbHbIX 3HA4YeHU BXOAHLIX aKTOpoB paspaboTaHa
MatemaTuyeckasi nporpammMa B CUCTEME KOMMblOTepHon anrebpbl «Maple 9,5»,
peanuaytollass MeTod nonHoro nepebopa Bcex Touek. B pesynbTate pacyeTa nonyyeHa
Toyka O, cooTBeTCTBylOLLAss ONTUMAanbHOMY COYETaHUK akTopoB. Tovka onTumMyma
umeet cnegyowmne koopanHatbl: X1=0,74 nnu K;=545 kp/m; X,=0,08 nnu K,=530 kp/m.

Mpn wucnonb3oBaHUM B TEXHONOMMYECKOM MpoLecce ONTUMAarbHOrO Co4YeTaHus
BXOOHbIX  (pakTOpOB  MNOMNy4alT KOMOMHMPOBAHHYHO  3MEKTPONPOBOAALLYID  HUTb,
obnagatoLlyo crneayowmMmm U3nKo-MexaHn4eCckumMm CBOMCTBaMU:

- abcontoTHONM pa3pblBHOW Harpy3kon P=1715 cH;

- KoadhdpuumeHTOM Bapuaumm no paspblBHOW Harpyske CVP =7.5 %;

- OKEeCTKOCTbIO HUTUK Npu pactskeHnn E=12,4 cH/mwm;

- paboTocnocoBHOCTLIO HUTU R=1,6 [/MM.

MonyyeHHble npu Takom COOTHOLLEHUN KpYTOK KOMOVMHMPOBaHHbIE
9MNeKTponpoBoAsAWME HUTU C UCNONb30BAHUEM B WX CTPYKTYPE KOMIMIEKCHbIX
XUMUYECKUX HUTEM W  MUKPOMPOBOSIOKM 006nagaldT BbICOKOW MNPOYHOCTBIO, HU3KUM
KoathpmumeHTom Bapuaumm MO paspbiBHOW Harpyske, HM3KOW XECTKOCTbK Mpu
PaCTSPKEHUN N BLICOKON paboToCnoCOBHOCTLI0. [aHHbI BUO HUTU nepepabaTtbiBaeTcs B
KayecTBe OCHOBbI UK YTKa B aCCOPTUMEHT TKaHbIX U3L4ENWIA crneLmanbHOro HasHaueHus.
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PucyHok 3 — CoBMeLLEeHHbIN rpaduk NMHUA paBHOIO YPOBHSA ANSA NPUHATBIX
nokasarteren kayecTea KOMOMHMPOBAHHOWM 3MNEKTPONMPOBOLHON HUTK
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MAIINHOCTPOEHUE. METAJIUIYPI'US

YAK 625.08

O COPBLLUOHHO-AUPPYIUNOHHOMU TEXHOAOTUMU
NMPOU3BOACTBA BUTYMOMMUHEPAAbHbIX CMECEN

51.H. Koeanee, B.[]. Akenbes

Mcxopsa n3 TeopeTnyecknx OCHOB (PU3MKO-XMMUYECKMX NPOLLECCOB, NMPOTEKaOLWMNX Ha
rpaHuue pasgena «outymmuHepanbHble MaTepuanbl», obOpas3oBaHWe MPOYHbIX
BOAOHEPACTBOPMMbIX CBSI3e MeXAy 9STUMW KOMMOHEHTaMU Mpu  TPaauMLUMOHHbIX
TEXHOMOIMMAX M3roToBMeHUs acdanbTOOEeTOHHbIX MaTepuarnoB, Kak npaBuro, He
MPOUCXOANT.

OhekTMBHbIM CNocoboM MOBbIWEHMS KayecTBa acdanbtobeToHa sBnsieTcs
TexHonorus, obecneydmBaroLlasl Hanuume agcopOLMOHHBIX LIEeHTPOB B TBepaon dase ¢
BbICOKMM MONOXMWTENbHbIM NOTEHUMAanoM, nepesog Gutyma B COCTOsiIHUE ANdY3HO-
COMnbBaTMPOBaHHbLIX 0bonoyvek ¢ obpasoBaHMEM MPOYHbLIX CBA3EW XeMOCOPOLUMOHHOro
XapakTepa.

Cnegyer wmeTb B BuAy, 4TO afacopbumoOHHO CBfA3aHHas Brara B Buge
MOHOMOSEKYNAPHOrO Crosi MpaKTUYEeCKM Bcerga MpUCYTCTBYET Ha  MNOBEPXHOCTU
MUHepanbHbIX cocTaBnswmx. OHa cnocobHa ucnapsaTbCa Npy TemnepaTtypax CBbille
700 °C, BcrieacTeue 4ero pacnpegeneHve 6uTyma npoucXoauT Mo TOHYalLlemy Crok
BOAHOWN NMEHKM, YTO NPENATCTBYET aAre3avOHHbIM KOHTaKTaM.

B paspabaTtbiBaeMol TEXHOMOMMM paccMaTpUBaETCsi BOMPOC O PEKOHCTPYMPOBaHUK
CMeCUTENbHLIX arperaTtoB Taknm obpa3om, YToObl MOBEPXHOCTL TBEPAON a3kl (TBepLas
YyacTuua) HenocpeacTBEHHO B3avMmogencTBoBana ¢ OMTYMOM, KOTOPbIA HaxoauTcs B
a’po030MbHO-ra3oBown ase.

B  gopoxHom  cTpouTenbcTBe  Haumbornbllee  pacnpoCTpaHeHue  nonyyun
acganbtobetoH. Hanpumep, B CLUA, AnoHnn, Poccun n psage opyrux CTpaH NpoLeHTHoe
ncnonb3oBaHve acdanbTobeToHHbIX gopor cocTaBnaeT 91-95% obLien NpoTSKEHHOCTH
BCex gopor ¢ TBépAabiM nokpblituem. Okono 20% oT obuwero o6béma BbinyckaeMon B
Poccumn acanbTob6eTOHHON CMEecuM UCNOoNb3yeTcsi B NMPOMBILWNEHHOM M rpaXaaHCKOM
cTpouTenbcTBe, octanbHble 80% NPMMEHSAIOTCA B AOPOXXHOM CTPOUTENBLCTBE.

MHoroumMcneHHole uccnegoBaHus nokasanw, yTO PU3UKO-MEXaHNYeCKue
XapakTepucTukn acdanbtobeToHa 3aBUCAT OT Maccbl «cBobogHoro» OuTyma,
3anoNHAKLWEro MeX3epHoBOEe MPOCTPaHCTBO, U OuTyma aacopOuMpoOBaHHOIO TBEPOOM
dason.

M3BecTHO, 4YTO agcopbupoBaHHbIe CrOM NO CPaBHEHMUIO CO «CBOBOAHLIM»  BUTYMOM
UMEIT 3HAYNTENbHO MEHbLUYIO MOABMXKHOCTb, YTO MOMOXUTENbHO CKa3blBaeTCa Ha KX
penakcaumoHHou cnocobHocTu[1].

CtpykTypoobpa3oBaHne acdanbTtobeToHa 3aBUCUT OT ONTUMANbHOW  TOSLMHbI
OMTYMHON NNIEHKN HA NOBEPXHOCTU YacTUL, MUHEPaNbHbIX KOMMNOHEHTOB.

CeonctBa OUTyMa B KOHTAKTHOM Crfloe 3aBUCAT OT XapakTtepa MUHeparbHOW
NMOBEPXHOCTKN, KOTOpas B3aumMopenctsyeT ¢ OMTymoMm. Ha akTMBHOM MOBEPXHOCTU MNpu
ToNwmHe GuTyMHOM nneHkn go 10 MKM Bo3pacTaeT poflb aare3avioHHbIX MPOLECCOoB,
KOTOpble ABNAKTCA pe3ynbTaToM 3h(EKTUBHON OpPUEHTaLMU CTPYKTYPHbIX 31EMEHTOB
Gutyma. MN3BECTHO, YTO Yy MNOBEPXHOCTM MUHEPanbHbIX KOMMOHEHTOB MMEET MEeCTO
opueHTauma monekyn ©6utyma. Pag akcnepuMeHTOB mMokasan, 4YTo nfneHka 6utyma
TOMNWMHOM MeHee 1 MKM obGnagaet cBoWCTBaMM, NPUBIIMKAKOWMMUCA K CBOWCTBAM
TBEpOOoro Tena.

Mpwu TonwmHe nneHkn 6utyma 6onee 10 MkM aTOT adhbdhekT 3HaUMTENBHO cnabee.

HDOLI,GCC NPUroToBIIEeHNA 6I/ITyMHO-MI/1HepaJ'IbeIX cmecen nporteKkaeTt WHTEHCUBHEN
npn nNoBbIWEHHbIX TemMnepaTtypax, KOTOPbIM COOTBETCTBYET HBIOTOHOBCKWUI Xapaktep
TeyeHNda BA3KON XUAKOCTU C MUHUMANbHOW BA3KOCTLIO.
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Heo6xogmMmo, 4TOObl ycpegHEHHast TonNwMHa NNEHKM OuTymMa Ha MUHeparnbHbIX
YyacTuuax B acdanbToBoM GeTOHe CTpeMmunach K MUHUMaribHOMY 3Ha4YeHuto [2].

M3BeCTHO, YTO Ha MNOBEPXHOCTM MWHepanbHbIX 4acTuy obpasytoTcsa anddysHble
CTPYKTYpUpOBaHHbIe 060104KN BUTYMa, NNOTHOCTb M BA3KOCTb KOTOPBLIX MakcumaribHa y
rpaHuubl pasgena «buTtym — MuHepanbHbli MmaTepuan». C yaaneHmem OT 3TON rpaHulbl
BA3KOCTb W MMOTHOCTb OuTyma ybbiBalOT U CTAHOBATCA MWHUMAIbHbIMWU B 30HE
«cBoboaHoOro Gutyman.

leseHuBen J1.b. oTmedvaeTt, 4TO ANA nonyvyeHuss Hamboree MpPOYHOM CUCTEMBI
HeobxoaMmMO co34aTb TakMe YCroBUS, NPW KOTOPbIX Havbonblwas 4Yactb OuTyma
Haxogunacb 6bl B CTPYKTypupoBaHHOM cocTosHun. Macca «csobogHoro» 6GuTyma
AOMKHa BblTb MUHUMATbHOWN.

AHanuTndeckun 0630p nUTEepaTypHbIX WMCTOYHWKOB MOKasasn, 4YTo onpegensiowmm
YCNOBMEM COKpallleHus1 KonudectBa «cBobogHoro» 6Outyma B acdanbtobeTtoHe
aBngaeTcs paspaboTka n npumeHeHne 6onee COBEPLUEHHON TEXHOMOrMM NPUroTOBNEHMUS
nocnegHero.

B Hactoswen paboTte paccmatpmBaeTca TBepgas ¢dasa (necok, webeHb u T.4.) m
rasosas asa (pacnbinieHHoe cocTosiHne 6utyma) (pucyHok 1).

c

/‘7
m
pasa N Teepoas
el daza
o N
M
X, X,

PucyHok 1 — Cxema B3anmogenctemsa das

PaBHOBECHOE COCTOSIHUE CUCTEMbI Ha rpaHuue pasgena a3 MOXHO BblpasuTb
ypaBHEHNEM

r_ T
c,=¢-c,, (1)

roe ¢! — KoHueHTpauusi rasoobpasHoro GuTymMa Ha MOBEPXHOCTM paspena,
MOnsipHas [ons; ¢! — KoHueHTpauus 6uTyma B TBEpPAON (pase Ha MOBEPXHOCTU

pasfena, MonsipHasi 4onsi; ¢ — NOCTOsIHHAS.

Ona rasoBon wn TBepagon a3z Outyma guddepeHunanbHble ypaBHEHUS,
onucbiBaloLLMe Nons KOHUEHTpaunn, MOXHO 3anucaTtb B BUae

acl" ZCF

= , 2
ot Ar ox; @)
oc’ o’c’

=1, 3)
or 0

roe r— Bpems, ¢, J, — koadduumneHT amddyaumn Gutyma B rasosoi dase, M/u;
,ZZT — ko3thPULMEHT Anddysnn 6uTyma B TBEpAON dase, M/y.
"paHu4HbIE N HavanbHbIE YCrOBUS NpeacTaBneHbl ypaBHeHAMM (4-8):

¢’ =@-c’, ecnun x;= x,=0, 4)
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oc’ 0c’

ﬂr - = _ﬂT —, ecnun x;= x»,=0, (5)
O, ox,

oc’ oc'

—=—-2=0,ecrm X1= Xo=00, (6)

ox,  Ox,

c’ =(0-c£, ecnu =0, npu x;=0+c0, 7)

PeweHne nuHenHbIX AunddepeHumansHbix ypaBHeHun (9-11) ¢ wmcnonb3oBaHUEM
npeobpasoBaHus Jlannaca NpMBOANT K ypaBHEHUAM

. P cl —oc! 1 o)
R-T 1 0,5 1 0,5 ,—72_ e ;
A, A,
raoe p — paeneHue, Na; R — rasoBasa noctosHHas, [bk/kr K; o — CKOpocTb

abcopbuum, Monb/M? .

Mpn astom obwass macca abcopbupyemoro OuTyma 3a Bpemss T MOXeT ObiTb
onpegeneHa U3 ypaBHeHUs

P c —qc! 4.7\"
m:R T. Of‘; it 0,5-( . ) : (10)
' 1 1
A, A
KoadhdmumeHT abcopbumm onpeaenseTcs nu3 BblpaXXeHuUs
P\ ”
- R 0,5 0,5 °
SR EE
A, A,

B norpaHnyHoM cnoe anemeHT, 6ECKOHEYHO Manon TONWWHbLI dx, OrpaHUYEHHbIN
NOBEPXHOCTAMMU, KOTOpblE NapannenbHbl NNOCKOCTU pasaena a3 Ha pacCTOSAHUSAX X U
x+dx OT 3TOM NOBEPXHOCTU (PUCYHOK 2).

PucyHok 2 — Cxema mexda3oBoro crosi afieMeHTOB TBepAomn 1 razoBown as

CkopocTb Anddysnn o’'B arieMeHTax MoBEPXHOCTU, PAaCrONOXEHHON OT MMOCKOCTM
pasgena a3 Ha paccTosiHWMM X, onpeaensieTcs U3 ypaBHeHNs

, dc
—_g% 12
@ ﬂdx (12)

roe [ — koadpdpuumeHT amucdyaunum,
C — KOHUEeHTpauus rasa B TBepaon ¢ase Ha pacCTosHUM X.
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Macca rasoBoi dasbl, TPaHCNOPTUPYEMOW 3a 3MEMEHTAPHbIA OTPE30K BpeMeHn dr
yepes 3Ty NOBEPXHOCTb, ONPeAeNnAeTCs U3 BblpaXKeHNs

d
m, :—ﬂd—;dr. (13)

Macca rasa, TPaHCMOPTMPYEMOrO Yepe3  MPOTMBOMOMOXHYI  MOBEPXHOCTb
ANNEMEHTAPHOro Crod, pacnoynoXeHHOro OT MJIOCKOCTU paspgena cba3 Ha pacCToAHUUN
X +dx, paBHa

dc dc
m,==/|—+d| — ||dr. (14)
dx dx
CKOPOCTb XMMUYECKON peakLym MPonopLMoHarnbHa KOHLEHTpaLmm, T.e.
dc
——=K-C, (15)
dr

roe K — KOHCTaHTa CKOPOCTU peakL .
Macca  guddyHampytoLero rasa, XUMUYECKN B3aMMOOENCTBYIOLLErO B
anemeHTapHoM obbeme 3a Bpems d 7, paBHa

m, =—k-cdx-dr. (16)

3
Mpwn cTaunoHapHon gnddy3nm ypaBsHeHne MmaTtepmanbHoro 6anaHca nveet By

m, —m,=m (17)

3

nnu
—ﬂ%dx+ﬂ{£+d[£j At—k-cdx-dr=0. (18)
dx dx dx
MNMocne ynpoweHnit ypasHeHus (19), nony4mm
d’c = ﬁc (19)
ax> O

K
O603HauMB — Yepes a’, ypaBHeHwe (20) MOXHO 3anucaTb B BUAE

¢"(x)-a’c(x)=0. (20)

Mcnonb3ysa metoabl npeobpasoBaHna Jlannaca, MOXHO HanTh n3 ypasHeHun (18-20)
BblpaxeHus (21, 26-28).

c(x) = x, - ch(ax)+ %sh (ax), (21)

roe X.=const ecTb 3HadeHne QyHKUMM c(x) npu x=0, a X; — 3Ha4yeHue ee
NPOW3BOAHON, T.€.

)=

= const . (22)
dx
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Ecnn x, n x; — npousBonbHble Yucna, Torga c(x) sSiBNsieTcs O6LMM MHTErpanom
ypaBHEHUs1, KOTOPOE MOXHO NPeACTaBUTb B BUAE

c(x)= Klexp(ax) + Kzexp(— ax), (23)

Ecnu nseectHa KOHLEHTPaUMSA rasa B NOrpaHNYHOM Croe U B Croe Ha paccTosiHum | oT
NorpaHUYHoro, Npu c=c; npu x=0 u c=c,npu x=1/, Toraa

C, =K, +K,, (24)
c, =k,exp(al) + k,exp(—al). (25)
U3 (24) n (25) nmeem

_ ¢, —c, exp(—al)

k, = , (26)
2sh(al)

_¢ exp(al) —c, 27
? 2sh(al)

MoacraHoBka (16) u (17) B o6wWnin nHTerpan gaet

o Cush(a) + e shfal—x)]

sh (al)
czsh(\/?-xJ+clsh{ K-x(l—x)}
_ I I . (28)
h( S
sh ( i )

MpencTaBneHHble aHanUTUYeckue BbIpaXKEHUS MOKa3biBaloT, 4YTO COPOLMOHHO-
OndPy3nMoHHbIE XMMMYECKME NPOLECChl (CKOpOoCTb abcopbuumn, macca abcopbupyemoro
buTyma) mexgy rasoson ason GuTyma M MUHepanbHLIMU KOMMO3ULUSMU 3aBUCAT OT
KOHUEeHTpauuu, TemnepaTypbl, koadduumeHToB aAnddysmm 6uTyma B cucteme,
NPOAOIMKUTENBHOCTU KOHTaKTa a3, AaBNeHUs, reoOMeTpUYeCcKNX XxapakTepucTuk.

Cnncok ncnonb3oBaHHbIX NCTOYHUKOB
1. Wynbman 3.T1., KoBanes A.H., 3anbureHanep 3.A. Peodusnka KOHrnomepaTHbIX
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MeXOyHapoOHOW Hay4yHO-TexHu4eckom KoHdepeHumn. Hosocmbupck: (1997),
Y.1., 206 c.

SUMMARY

The problems of phase interplay of a bitumen and mineral stuffs are reviewed.

The relations are submitted(shown), ground which one are possible are to calculated
absorption coefficients, by(with) speed of absorption, weight of an absorbed bitumen,
diffusive characteristics.
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YAK 621.85.052

MATEPUAADBI AA MPOU3BOACTBA NMPUBOAHDBIX
3YBYATbIX PEMHEN U UX BAUSHUE HA
3KCNAYATALLUOHHbLIA PECYPC

A.l. BaxaHoeu4, A.T. Ckolibeda

1. Hecywun cnowm

Hecywimin cnon aBnsieTcs OCHOBHbIM 3N1IEMEHTOM peMHsi n obecnednBaeT ero paboty
B COOTBETCTBUM C (DYHKLMOHANbHbIM Ha3HadeHnem. TpeboBaHust K MaTepuany HecyLlero
cnosi Becbma pa3HoobpasHbl 1 Hepeako NPOTUBOPEUNBSI.

OpHa rpynna TpeboBaHunin BbITEKAET M3 AKCNITyaTaunoHHbIX 0cOBeHHOCTeN pemHen. B
YacTHOCTM, B npouecce paboTbl Hecywun CcrioM nogBepraeTcs aedopmMaumsam
pacTsbkeHus, n3rmba, cxaTnda n cosura.

CnepoBaTenbHO, HECYLUWIA CION A0MKEH ObiTb MPOYHBIM U XKECTKMM Ha pacTsKeHue,
obnagatbe 3HaYMTENbHbIM MpPeaernoM BbIHOCIMBOCTM Ha WU3MMG U pacTsKeHue,
obecneunBatb HWU3KME TUCTEPE3UCHbIE NOTEepuM WU TennoobpasoBaHue, NON3y4yecTb W
pasHallMBaeMoCTb.

Opyras rpynna TpeboBaHU HOCUT TEXHOMOrMYEeCcKUn xapaktep. Tak, HeCyLun cnown
OOIMKEH WMEeTb Marnyl TepMUYecKyt Yycagky, 4To obecrnedvBaeT CTabunbHOCTb
pa3MepoB Nosly4aeMbiX PEMHEN U BbICOKYIO afresunto K pe3nHam.

Hu onH 13 M3BECTHLIX MaTepuarnos He OTBeYaeT BceM 3TUM TpeboBaHusm. Moatomy
ANS W3rOTOBMEHUS] HECYLUEero crosi MpUMEHSIIOT MaTepuanbl  pasfuyHbiX  TUMOB,
PYKOBOACTBYSICb, ~ Kak  MpaBWIO, KOHCTPYKUMEW PEeMHsl, €ero  Ha3HaueHuem,
OCOOEHHOCTSIMM  3KCMMyaTauuu  PeMHsi, TEeXHONMOrM4YeckumMmM U PUHAHCOBbLIMU
BO3MOXHOCTSIMU.

1.1. Cteknokopa

Creknokopa obecrneynBaeT OTHOCUTENbHY HEPACTSKUMOCTb U OTCYTCTBUE YCaLKW,
BbICOKYO NPOYHOCTb U M3rMGOYCTONYMBOCTb.

PemHn co cteknokopaom paboTocnocobHbl B MOObLIX KNMMATUYECKUX YCINOBUAX, HE
NnoaBepratTCa  KOPPO3WM,  UCKIIOYAKT  TEXHOMOMMYECKYHD  Onepauuio  3agdenku
BbICTYNawLWmMX Ha BOKOBbIE MOBEPXHOCTU PEMHSA KOHLOB kopaa, 6onee anactnyHbl. Ans
NOBbILUEHNSA U3rMOHOM CTOMKOCTU M aAre3MoHHON MPOYHOCTM KPEMNEeHUs C pe3vHOM Ha
CTEKNOTKaHb, WCMOMb3yemMyl ANns  MU3roTOBMEHMS  CTeKrnokopga, Ha  cTagum
POPMMPOBAHUS UCXOAHBIX HATEN HAHOCUTCS cneuuanbHOe NOKpbITHE.

[na n3rotoBneHna cTeknokopaa UCnonb3yTCA CTEKNOHUTU JIMHENHOW NAOTHOCTU 34,
68, 102 Tekc u ap. Ana MenkoMoayrbHbIX peMHen npumeHaT cteknokopa EC 9 34 2/2
CTPYKTYpbl 34 Tekc x 2 x 2, cteknokopa 10C-PT cTpykTypbl 68 Tekc X 1 X 2; onsi peMHen,
ncnonbadyembix B F'PM OBC, — creknokopg ECC 34 x 3 x 13 cTpykTypbl 34 Tekc x 3 x 12.

B nponuTouyHbIx cocTaBax [Ansi 06paboTKM CTeKkrnokopAa MPUMEHSAIT NaTekchbl
TPOMHOrO cononumepa AuBUHWUNG, cTupona, 2-BuHunnupuguHa ("ByHaTekc-BIT",
"Monucap-81" n op.); ABONHOro cononvMmepa AMBUHUNA U 2-BUHUN-NnpuauHa (OMBI1-10-
X), KOTOpLIV B CPaBHEHUN C NaTekcamMu TPOWHOro cornonvmepa obnagaeT NOHWXKEHHOM
peakuMoHHON CnoCOBHOCTLIO BCMEACTBME MEHbLUErO COAEpXaHWs B cononvmepe
NMPUAMHOBBLIX KOMEL, rpynn M BO3MOXHOCTbIO CTepudeckon ONoOKMpoOBKM asoTa B
MMPUAMHOBBIX KOMbLAx MeTUrbHbIMM rpynnamn. [1o 3TOM NpuUYMHE CTEKNOKOPA,
NPONUTaHHbLIN TakUM COCTABOM, XapakTepusyeTcss 0Gonee HU3KUMW aare3voHHbIMU
nokasartensamu [1].

MpOYHOCTL CBS3M MpPU PaACCNOEHUM PEMHEN, M3rOTOBIIEHHbLIX CO CTEKIMOKOPAOM
cTpykTypbl EC 9 34 1ekc x 3 x 13 un 60C-KLWU, nponutaHHOro coctaBoM Ha OCHOBE
nartekca "byHaTtekc-Bl1", coctaBnsieT cOOTBETCTBEHHO 7,2 1 7,1 KH/M, CO CTEKNOKOpAOM
60C-KLU Ha ocHoBe naTtekca AMBI1-10-X — 2,2 kH/m.

[0na OOCTUMXEHUA BbLICOKUX aare3vOHHbIX XapaKkTepucTtuk I'IpOl'IVITO‘-IHbIVI cocCTtaB Ons
O6pa6OTKVI CTeKrnokopga, npuMeHdemoro B MNpon3BoACTBE TMMPUBOOHBIX 3y6‘-IaTbIX
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peEMHEN, OOMKEH W3roTaBnMBaTbCs HA OCHOBE flaTekca TPOWHOro cornonvMepa Tuna
"ByHaTekc-BIM" nnu OCBIM-15.

1.2. MeTannokopn

N3 Bcex cyluecTByOLWMX TUMOB MaTepuana Hecyllero crosi Mmetannokops obnagaet
HauBbICLLEN MPOYHOCTBIO, KECTKOCTbI U TEMNOCTOMKOCTbIO, @ WM3rOTOBIIEHHbIE C €ro
NPUMEHEHMEM PEMHM OTNIMYAKOTCA CTabUNBbHOCTBLIO Pa3MepoB.

HecmoTpsi Ha MHOrMe MoMoXWTenNbHbIE CBOWCTBA, METansokopa MMeeT HeaoCTaTku,
CHWXaroLme B page Criydyaes SKCniyaTauuMoHHY0 HaAeXHOCTb peMHen. B yacTtHocTu, oH
noaoBePXEH Koppo3uu, obnagaeT 3HAYUTENbHOM  U3rMOHOM  XKECTKOCTb,  YTO
OrpaHVyYnBaET ero npuMeHeHve B nepefadax, paboTalwolwmx Ha OTKPbITOM BO34yxe Ha
CPaBHUTENbHO MarnblX LWKMBax W npu 6Gonblmx ckopocTsax. MeTannokopa wMmeet
CpaBHUTENbHO Oonblyd Maccy U pemMHM C¢ HuM Ha 10...12 % Tsaxenee, 4yem C
CUHTETUYECKUM KOPAOM.

K uncny cneuunduyeckmx TpeboBaHuii, NpeabsBnsieMbiX K MeTannokopay, OTHOCUTCS
yCcrioBMe €ero paBHOBECHOCTU. PaBHOBECHOCTb XxapakTepusyeTcsi MPSMOSIMHENHOCTbLIO
mMeTansnokopga B CBOOOOHOM COCTOSIHUM, HEpacKpyYMBaeMOCTbld M  OTCYTCTBMEM
OCTaTO4YHOrO KpY4eHUS.

Ecnu meTtannokopa He obnagaeT 4OCTaTOYHON PaBHOBECHOCTbLO, TO U3rOTOBMEHHbIE
N3 HEro pemMHM B CBOOGOAHOM COCTOSIHUWM CTpPeMATCA NpuHATL opmy "BOcbMepkn”, a
Oyay4ym ycTaHOBNEHHBIMM B Nepefady, UMelT TEHAEHLUMIO CNon3aTth CO LUKMBOB.

Mcnonb3oBaHMe  MeTannokopaa Cco3gaeT  onpederieHHble  TEXHONorndeckue
HeynobcTBa, Tak kak Heobxoauma 3agernka KOHLOB Kopaa B TOPUbl PEMHS UNKN UX
obpeska.

HecmoTpss Ha nepeyucrieHHble HedoCTaTKu, MeTannoKopad MOonyyun  LWmMpokoe
pacnpocTpaHeHne Ans n3rotoBneHnst 3ybyaTbix peMmHern obwero HasHadeHus. VI3BeCTHbI
criydam W3roTOBMEHMSI MOLLHbIX PE3UHOBLIX 3yb4yaTbiX pemMHen C MeTannokopaoMm
dupmammn  "Bando", "Semperit'. T[lpaktudyeckm Bce upMmbl, NpPOM3BOASLLME
nonnypeTaHoBble 3yG4aTble PEMHN, NCNOMb3YHT METaNOKOPA.

[MpoBonokn MeTannokopga nofyvarT XOMNOAHbIM BOSIOYEHWEM W3 NErmpoBaHHbIX
cTanen, NpUMEpHbIM XMMUYECKUM COCTaB KOTopbiX crnegywowmn: yrnepog — 0,7 %
mapraHey, — 0,5 %; kpemHun — 0,3 %; cepa — He 6onee 0,3 %; docdop — He Gonee 0,03
%.

dupma "Monsanto" ncnonb3dyet nposonokn guametpom 0,10 mm n paspabaTbiBaeT
TEXHOMOrn nomnyvyeHus euwe 6onee ToHKOW. OO6blMHOE BONOYEHME pAns  3TOro
CT@HOBUTCS 3KOHOMMYECKN HeuenecoobpasHbiM, NOITOMY MPOBOJSIOKA M3roTaBnNmMBaeTcs
nytTem OTNMBKM cTanu 4epe3 dunbepy M 1-2-kpaTHOro BoroyeHusa. B pesynbTaTe
yaaeTcs nony4vatb npoBonoky agnameTtpom 0,075 mm. MeTannokopz 13 Takor NpOBOOKM
OYeHb 3nacTUYeH M NO JaHHOMY MoKa3aTerto He YCTynaeT CMHTETUYEeCKUM MaTepuanam.

[na noBbllWeHUss NPOYHOCTU KpensieHus MeTannokopaa K pesvHaMm, YnydleHus
AHTUMKOPPO3NOHHBIX M TEXHOSOMMYECKMX CBOWCTB €ro naTyHupytoT. JlaTyHHOe MOKpbITUe
nmeet TonwmHy 0,15...0,20 mkm. MpoyHOCTL CBA3K ¢ pe3nHoun no H-metogy — 98...294 H
[2].

XMUYecKknin coctaB naTyHu ansa aTux uenen: meab — 67,5%, unHk — 32,5%. NHorga
NMPUMEHSIIOT YMCTO LIMHKOBOE MOKPbITUE, Nepen HaBMBKOWM Kopaa obpabatbiBaemoe
conamm kobanbTa. N3BeCcTHO NOKpbITME KOpAa TPEXKOMMNOHEHTHbIMKU cnriaBamu Cu — Zn
— Co unu Cu — Zn — Sn, nony4vyaembiMn cnekaHvem npu 550° Ha NOBEPXHOCTU Kopaa
nocrnegoBaTeribHO HaHECEeHHbIX Ha HEro rarbBaHU4YECKUX MOHOMETAanIMYecKnx Crioes.
Takoe nokpblTMe obecneymBaeT BbICOKYIO KOPPO3MOHHYH CTOWMKOCTb MPOBOSIOK U
TEXHOMNOIrMYEeCcKN ropasao BbIrOAHee, TaK Kak MNO3BONSAET YBENWYUTb [OOSITOBEYHOCTb
BONOKOH. Adresns kopda K pesnHe nosblwaetcd Ha 20% no cpaBHEHWO C
naTyHUPOBaHHbLIM KOPAOM.

OCHOBHbIM  HanpaBrieHMeM COBEpPLUEHCTBOBAHUS KOHCTPYKUMI  MeTannokopAaa,
noMUMO co3gaHusas Gonee TOHKOW MpPOBOSOKWU, SIBNAETCA paspaboTka KOpOoB C
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ONMIETOYHON MPOBOJSIOKOM Ha HAapPY>XHOW MOBEPXHOCTU U TaK Ha3blBa€MbIX KOMMAKTHbIX
KOHCTPYKUUMN.

Mo ytBepxaeHnto dupmbl "Becart", Hanndne onneTouYHON MPOBOSIOKN 3HAYUTENBHO
noBbIWaeT MNPOYHOCTL afresnun Kopaa K pe3nHe, a KOMMNAKTHOCTb KOHCTPYKUMU
obecneynBaeT 3aTekaHue pe3uHbl BHYTPb KopAa, YTO NpedoTBpallaeT nepetvpaHue
NPOBOMOK ApYr O Apyra 1 06 ONNeTOYHYH NPOBOJIOKY.

1.3. ApamngHoe BOMOKHO

ApamngHoe BOSIOKHO WCMOMb3yeTCs B KayeCTBE HeCcyLwero crnos Ans nonyvyeHus
BbICOKOW 3MaCTUYHOCTU peMHen. Hapsagy ¢ 9TMM, BbICOKOMOAYMbHbIE HUTU SBASAOTCH
BbICOKOMPOYHbIMU, HEPACTAXKUMbBIMU, TENITOCTONKMMN 1 BecycafoyHbIMMU.

[na noBbIWEHNA MNPOYHOCTU CBA3M apaMUAHbIX HUTENW C Pe3VHOW Ha OCHOBEe
XJIOPOMPEHOBOro Kayyyka NPUMEHSAIOTCS MPOMUTOYHbIE COCTaBbl M Kneu. [MpoYHOCTb
cBA3n npu aToM nosblwaeTtcs Ha 30...40%.

Mo cpaBHEHWIO CO CTEKIMOKOPAOM apaMuaHble HUTU UMEIOT MOBbILLEHHYIO Pa3pblBHYHO
Harpysky n n3arnboCcTomKoCTb.

AHanu3 pesynbTaToB WCMbITAHUA pPEeMHEN, OCHALLEHHbIX pPasNUYHbIMKA  TUNaMu
HecyLLero cros, No3Bonun caenaTb crneayolime BbIBoabl:

- HanbonbLLEen pa3pbiBHOM MPOYHOCTLIO 00NagaT PEMHN C METaNNOKOPAOM;

- paspblBHas MPOYHOCTb PEMHEe Ha apamMyaHOM BOFOKHE MpaKTUYecku pasHa
MPOYHOCTM PEMHEN Ha CTEKMOoKopae;

- HauMBbICLLUEN OONTOBEYHOCTBIO 06N1agatT pEMHN Ha CTeKNoKopae.
2. HanonHuTtenb

[na 1M3rotoBneHUs pasnuyHbiX 3f1IEMEHTOB PEMHSI MPUMEHSIIOT 5 OCHOBHbIX TUMNOB
PE3NHOBBLIX cmecei: 1) crnon cxkatud; 2) cnon pacTtskeHus; 3) anacTuyHbI crown; 4)
obknagky Kopaa; 5) npomasky TKaHu U NPUroTOBIEHME KIesl.

Pewatuwee 3HavyeHne wumeeT BbIGOp BynkaHuaywowen rpynnel. OnpegeneHHoe
coyeTaHMe BYMKAHU3YKOLWMX BELLECTB, KOMOMHAUMSA MEYHOr0O WU TEepPMUYECKOro
TEXHWYEeCKOro yrnepoga, MNpPUMEHeHWe MPOTUBOYTOMUTENS MO3BOMSKT  MNOMYYUTb
pPEe3NHOBYIO CMECb C XOPOLLUMMWN UHAMUYECKMMN CBONCTBamMM [3].

Ona noBblweHWs agre3snm pesuHbl K TKaHW BBOAAT PE30TPONWUH, PEe30pPLUH,
YPOTPOMNWH, M3ouMaHaTbl, pasfnunyHble cmonbl, 6enyto caxy. Bbibop nnactudukatopa
3aBUCUT OT TUMNA Kay4dyka. Tak, Hanpumep, Npu NCNONb30BaHNM XIIOPOMPEHOBOIO Kay4yka
NPUMEHSIIOT CINOXHble acpmpbl - anbytundtanar, anbyTtuncebaumHar,
NHOEHKYMapOHOBYIO cMony, pybpakc, kaHndorb.

B Tabnuuax 1-7 npuBegeHbl paspaboTaHHble peuenTypbl PEe3VHOBLIX CMecen,
NCNonb3yeMbix NpU NPOM3BOACTBE NPUBOAHLIX 3y0YaTbiX peMHEN.

Ta6m/|u,a 1 - Pe3anHoBas cmech Ans NPOMa3K1 TKaHu

HavmeHoBaHWe KOMMNOHEHTa Maccosas gong Ha 100 macc. gosn. Kayyyka
Haunput 100,0
Bbenuna unHkoBbIE 8,0
OundpenunryaHngun 0,05
MarHes3us xokeHas 10,0
HadbTtam-2 2,0
MapaduH 2,0
TexHnyeckun yrnepog M-702 35,0
KaonuH 5,0
Oueytnndpranat 15,0
Cmona cTuposnbHas nHaeHoBas 2,0
BasenuH TexHnyeckmi 5,0
NToro: 184,05
TeopeTnyeckasa nNfIOTHOCTb, kr/m® 1350
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Tabnuua 2 - CocTaB KrneeBo KOMMO3ULInK

HanmeHoBaHWe KOMMNOHEHTa

MaccoBags gons Ha 100 macc. gon. kayyyka

MonunxnoponpeH 100,0
Hawvput 50,0
Cwmona 25,0
ankundgeHonocgopmansaerngHas

Benvna umHkoBble 5,0
MarHesus »xokeHas 6,0
OTunauetar 280,0
BeH3nH 280,0
NToro: 746,0

Tabnuua 3 - Pe3nHoBasi cMecb A 31acTUYHOro crios

HanmeHoBaHMe KOMMOHEHTA

MaccoBas gons Ha 100 macc. gon. kayyyka

Hawvput 100,0
Benuna umHkoBblE 5,0
OvdeHnnryaHnguH 0,15
MarHesus xokeHas 10,0
Hadptam-2 1,0
Ounbytnndranar 7,0
Kucnota cteapuHoBasi 1,0
Men 20,0
Caxa b6enasg BC-50 5,0
Cmona ctupornbHas nHaeHoBasi 2,0
MoandukaTtop 9Y-1 3,0
WToro: 154,15
TeopeTnyeckas NIIOTHOCTb, kr/m® 1500

Tabnuua 4 - Pe3anHoBas cMecb ANns cnos cxatusi u pactsxexums (obpasey 1)

HanmeHoBaHWe KOMMNOHEHTa

MaccoBag gonsa Ha 100 macc. gon. kaydyka

Hauput OCP 70,0
CKH-18M 30,0
Tuypam 0,25
Bbenuna unHkoBbIE 3,0
MarHesaus »okeHas 7,0
Hadptam-2 2,0
Cmona ctupornbHasa nHaeHosast 5,0
TexHnyeckun yrnepog T-900 40,0
TexHnyeckun yrnepog M1-701 50,0
CteapuH 1,0
Onbytundpranar 20,0
dTaneBbIN aHrIMapPUA 1,0
NToro: 229,25
TeopeTnyeckas NIIOTHOCTb, kr/m® 1400
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Tabnuua 5 - PeanHoBasa cmecb ANns Crosi oxaTns u pactskeHus (obpasel 2)

HanmeHoBaHWe KOMMNOHEHTa

Maccosas gonsa Ha 100 macc. gon. kaydyka

Hawnput 85,0
CKLO 10,0
CKH-3 5,0
TexHnyeckuin yrnepog M-701 70,0
Caxa 6enas bC-100 5,0
BuckosHoe BONOKHO 10,0
benuna unHkoBble 3,0
MarHesus xkeHas 7,0
Twason 1,0
Onbytundpranar 10,0
Mnactudukatop MNMH-6T 15,0
Hadptam-2 2,0
Anaden drl 1,0
Mapanant 17 1,0
CteapuH 2,0
Moaundukatop PY 1,2
OxkTodhop 1,2
NToro: 2294
TeopeTnyeckasi NNOTHOCTb, Kr/M® 1430

Tabnuua 6 - Pe3nHoBas CMecb 4115 CNos CxaTus 1 pactshkeHus (obpasey 3)

HanmeHoBaHMe KOMMoHeHTa

MaccoBas gons Ha 100 macc. gon. Kayyyka

HeonpeH 70,0
CKH-18M 30,0
TexHun4eckun yrnepog M-701 70,0
TexHun4eckun yrnepog T-900 30,0
Cepa 2,5
CynbgeHamung L 1,5
Benuna unHkoBbIE 3,0
MarHesus xokeHas 7,0
Twnason 0,5
HadbTtam-2 2,0
dTanesbI aHIMapua 1,0
CteapuH 2,0
Anbytundpranat 15,0
Mnactudpukatop NMH-6 5,0
Wtoro: 239,5
TeopeTnyeckasi NNOTHOCTb, Kr/M® 1400
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Tabnuua 7 - Pe3anHoBasi cMecb ANns cnos coxatus u pactsxexus (obpaseuy 4)

HanmeHoBaHMe KOMMNOHEHTa MaccoBas gonsa Ha 100 macc. Jon. kaydyka
HeonpeH 100,0
Caxa 6enas BC-100 12,0
TexHunueckun yrnepog M-514 15,0
TexHnueckun yrinepog T-702 15,0
XOMKOBbIW JIUHT 20,0
CtpykTon 6,0
Benuna unHkoBble 2,5
Marnesus xokeHas 4.0
Onadben Or1 1,0
[1-oKCcMHeo30H 2,0
OmynaH 2,0
Kucnorta cteapuHoBasi 1,5
Mapanawnt 17 2,0
Mnactndpukatop NH-6 16,0
OkTodhop 2,0
MHgeHKymapoHoBasi cMona 3,0
WToro: 204,0
TeopeTnyeckas NIIOTHOCTb, kr/m® 1330

B Tabnvue 8 npmBeaeHbl U3NKO-MEXaHUYECKME CBONCTBA BYKaHM3aTOB.

Tabnuua 8 - P13MKo-mexaHM4eckmne CBOMNCTBA BYJIKaHM3aTOB

o 5 S © 8 = o (]S,) © n o
o o 22 3 T C = o
= .. o_r:2 5 NS ®§ o .
[ < o cC = E 0O 4 o ° c . o =
o O > 0 5 @ 3 S R > S o 2 F S
=S} |y n = s 0 Qo0 - = O
O a O T2 oI o E o ® o kE
S | §3>| 5z3 | ¢:8| Be | g8 | g%
= E 238 5 §EQ' S 8¢ @ 2
1 65...75 12,7 370 21 3,9 36
2 65...70 11,7 320 20,3 1,5 60
3 70...80 13,0 260 20,5 3,3 30
4 70...80 9,0 290 34 5,0 30

3. O6knapgo4Has TKaHb

TkaHeBas obknagka Ha 3yb4yaTblX PEMHSX BbINOSHAETCS TOMbKO Ha MNPOCOUIBHOM
CTOPOHE PEMHSI U CNOCOOCTBYET MOBBLILLEHWIO XXECTKOCTU 3yObEB N MX M3HOCOCTOMKOCTM.
OHa wn3roTaBnMBaeTCss M3 KanpoHa WM HawnoHa. Beuagy OomnbloOn pasHUUbl B
reoMeTpuyecKnx pasmepax 3yObeB MCNOMb3YHTCA TKaHW Pa3nMYHON TONWMHbI (Tabn. 9).
OtnuuntenbHass OCOOEHHOCTb 3TMX TKAHEM — pacTsKMMOCTb Mno yTKy. [locnegHsisa
obecneuymBaeT kayecTBEHHoe (POpMOBaHME TKAHW MpPU CPABHUTENBHO HEBOMbLUNX
JaBneHusax npeccoBaHud. Onga ynydweHns nNpoYHOCTM aaresnm obKnagoyHbIX TKaHen K
Teny peMHs Mx NponuTbIBalOT COCTaBaMXM Ha OCHOBE faTekca MMM COOTBETCTBYHOLLEN
PE3NHbI.
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Tabnuua 9 - O6nMLOBOYHbIE MaTepuranbl 3yb4aTbiX pEMHEN

TkaHb MaTepunan TonwuHa, 2 PasphiBHoe ycunve
(apTikyn) HATY MM Macca 1m%, 1 ana nonockl 50x200
MM, H
5257-82 KanpoH 0,6 155 790
5258-82 KanpoH 0,55 110 940
Hyena-120 HaWMnoH 0,5 120 610
-0026 HaWMnoH 0,56 112 710
56320 HaWMoH 0,65 230 1000
Hyena-230 HaWNoH 0,75 253 1570
-0045 HaWMOH 0,663 234 1285

[na menkoMoaynbHbIX peMHen ncnonbdyeTcs nonvamuaHas TkaHb "Hyena-120" nnn
-0026, ona octanbHbIX — "Hyena-230" nnun M-0045 1 kanpoHoBada TkaHb apT. 56320.

OnbIT NPOMBILWMEHHON 3KCMnyaTaumMm U pesyrnbTaTbl PECYPCHbIX UCMbITaHUN peMHEN
noKasblBaloT, YTO [OSNITOBEYHOCTb M3HOCOCTOMKOrO TKAHEBOrO MOKPbITUS COCTaBnseT B
cpenHem 75...80% ot obwen JoNroBe4YHOCTH peMHs [4].

lMpoBeaeHHbIE WCMbITaHWUS MOKasanu, 4YTO HambonblMM pPecypcoMm Mnpu MNpoYmMX
paBHbIX yCrnoBusix 06riagatT peMHU C TKaHEBLIM NOKpbITMEM "Hyena-120".

Cnncok ncnonb3oBaHHbIX NCTOYHUKOB
1. Tamynesuu I'.[., Bo6bbines I'.I". NpuBogHble pemHn. — M.: Xumunga, 1990. — 23 c.
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3. Jlykomckas A.W., EBctpatoB B.®. OCHOBbl MPOrHO3MPOBAHUA MeXaHUYeCcKoro
nosefeHnNa KaydykoB 1 pe3nH. — M.: Xumunsa, 1975. — 360 c.

4. bBbaxaHoBu4y A.l'., Ckonbepa A.T. 3ybuaTo-pemeHHble nepedavn. — MH.: BHTY,
2005. — 364c.

SUMMARY

The principle of assignment of materials for manufacture of drive toothed belts,
providing high parameters of their physicomechanical properties is considered.
Compounding of rubber mixes, recommendations at the choice of a carrying layer and a
wearproof fabric covering of toothed, providing increase of an operational resource of
belts are developed.

YAK 621.74

NEPCNEKTUBbl MTOCAOWUHOIO CUHTE3A MOAEABHOM
OCHACTKU HA 3ABOAE «BUCTAH»

Bb.H. CyxuHeHKO

OTHOCUTenbHasi MPOCTOTa M HM3Kasi CTOMMOCTb MpeaonpeaensiioT Beayllyl posb
NUTEAHOrO MPOWM3BOACTBA B YCIOBUSIX COBPEMEHHOrO CEPUNHOIO  W3rOTOBMEHMUS
¢hacoHHbIX 3aroToBOK. [N HOpManbHOro PyHKLUMOHMPOBAHUS NMUTENHOE NPOU3BOACTBO
AOMKHO  OblTb  OCHAlLLEHO COBPEMEHHbIM  obopygoBaHveM U obecneyeHo
KBanMuuUMpoBaHHbIM nepcoHanoM. [pon3BOACTBEHHbIE 3aTpaTbl Ha W3roTOBreHWe
OT/IMBOK B 3HAYUTENbHOW CTENEHU 3aBUCAT M OT MeToda M3roTOBMNEHUS MOAENbHOW
ocHacTkM. dopma, KOHCTPyKUMS W maTtepuanbl JfIMTENHOM OCHAacTKM BecbMa
pa3HoobpasHbl, HO HauMeHee TPYAOEMKUMM OCTalTCs AepeBsiHHble mMoaenu. AHanua
CYLLECTBYIOLUMX METOAOB W3roTOBMEHWUS AEePEBSIHHbIX MOAenen nokasbiBaeT, YTo npu
BCEX OYEBUAHbLIX MPENMYLLECTBAX OHM TEM HE MEHee XapaKTepusylTcs OOCTaTOYMHO
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BbICOKMMW pacxogamm MartepuanbHbIX U «TEXHONOIMYECKnx» pecypcoB. lNpexae Bcero
cnegyeT OTMETUTb, YTO TPaAuMUMOHHble TexHonormn obecneyunBardT  HWU3KUN
KO3 dhULMEHT ucnonb3oBaHna apesecuHbl (< 40 %). Kpome Toro, otcyTCTBME METOO0B
YyTUNM3aLuMn BbIHYXXOAeT YHUYTOXaTb W3HOLWIEHHble AepeBsHHble MOoAenu, a OTXoAbl
MOAeNbHOro NPOM3BOACTBA 3arpA3HAIOT OKPYXatoLLyto cpeay.

B cBow o4epenb, YenoBeyeckun Tpyd MpU U3FOTOBIIEHUM (PACOHHbLIX MOAenewn
XapaktepusyeTcs OonblIMMK 3aTpaTaMn M BbICOKOW KBanudukaunen npuenedeHHoro
nepcoHana. Takke Benuky 3aTpaTbl HA MPOM3BOACTBEHHbIE NMOLWAaAN U 3KCnnyaTaumio
obopygoBaHuda, T.K. gepeBoobpabaTbiBalowMme  CTaHkM  obnagalT  BbICOKOM
9HEepProBOOPYXEHHOCTbID. Kpome TOro, M3roToBfneHue AepeBAHHbIX MoAenen CroXKHOM
dopMbl  NPUBOAUT K WCMNONb30BaHWID B MOAENbHbIX Lexax MeTannopexyLero
obopynoBaHus.

B coBeTCcKOM MAaLUMHOCTPOEHUU KpUTUYECKas cuTyaumss C  NpuBnevYeHuem
KBanMMUMPOBaHHbLIX CTOSMISIPOB B MOAENbHOE MPOM3BOACTBO crnoxunacbk ewe B 70-X
rogax npownoro Beka. K Hactosiwemy BpemeHu npobnema wn3roToBreHUs Moaenen
obocTpunacb B CBSI3W C PE3KMM MOBbILUEHNEM LEH HA 3HEProHOCUTENN U UCXOAHblE
MaTepuanbl (Hanpumep, ecnm B 1990 r. 1 m® genosoit apeBecuHbl ctoun 3 USD, To B
2007 r. — 30 USD). MNonbITKM pelueHns ykasaHHbIX Npobnem npeanpuHUMaloTcs B ABYX
HanpaBneHnax. Bo-nepBblX, 3TO BHeOpeHWe MEeTOA4OB YryulleHUs opraHusauum
NPOVN3BOACTBA A1t UCKIIOYEHMST MCMONb30BaHUSA pabounx BbICOKOM KBanudukaumm Ha
onepauuax Mo npenBapuUTenbHON MOArOTOBKE ApPeBecCuHbl. Bo-BTOpbIX, MpUMEHEeHue
aBTOMAaTM3MPOBaHHbIX CTaHKkoB ¢ YIMY ana 3ameHbl py4yHOro Tpyda npu M3roToBIIEHUU
CNOXHbIX acoHHbIX Mogenen. O6a HanpaBrneHWss OCHOBaHbl Ha NpPUHUUNE
NCMONb30BaHNA TPAAULMOHHBIX TEXHOSOrMn (opmMoobpa3oBaHNA M HE B COCTOSIHUM
KapaMHanbHO peLwunTb NpobnemMbl MOAENbLHOrO NPomM3BoAcCcTBa. Bbixoa n3 cosgaslierocs
NOfnoXeHns nexuT B cdepe NPUMEHEHUs afAavMTUBHBIX TEXHOMOMMM MNpu  yCroBuUn
CO30aHNA KOMMaKTHOro MpPOM3BOACTBA NUTEMHbLIX Mogenen. B gaHHOM cnyyae pedb
noet o TexHomnormum nocrorHoro cuHtesa (TIC), obGecneumBaroLlero W3roToBreHNE
CNOXHbIX TPEeXMepHbIX OOBLEKTOB nNyTeM cuHTe3a ux ¢opMbl M3 Gornee npocTbIX
OBYXMEPHBIX CII0€EB.

[Onsa oueHkM nepcnekTMB BHeapeHuss TMC B MogenbHoe nNPoOu3BOACTBO Obin
OCYLIECTBIEH CpPaBHUTENbHbIA aHanM3 TpaguMUMOHHOIO MOZENIbHOrO NpOou3BOACTBA
3aBoga «BUCTAH» u anbtepHatmBHom TIC. OOwas nnowagbs MOAENbHOro Lexa
3aBoga «BUCTAH» coctaBnsier 195 M?. B ero cocTaB BKMtOYeHbl 4 nogpasgeneHus:
pepeBoobpabaTbiBalOWMA M COOPOYHLIN Y4YaCTKU, LUMAKIEBOYHbIA M JTAKOKPACOYHbIV
yyacTkn. Ha pepeBoobGpabathiBalolwlemM yyacTke nNpoUcXoauT npedBapuTenbHas
noaroToBKa OpeBecuHbl U A0BOAKa cobpaHHbIX AepeBsiHHbIX Moaenei. Ha cbopoyHom
y4yacTKe OCYLUECTBIISIETCS MOArOHKa OTAENbHbIX 3JIEMEHTOB MOLENN Mexay cobom, ux
ckrnenmBaHue u cbopka. Ha wnakneBoYHOM yyacTke MOLerlbHasi OCHACTKa 3a4vMLLaeTca U
WwnaknoeTcss. Ha nakokpacodHOM YyyacTKke MOAEenb [PYHTYeTCsl, OKpalmBaeTcs U
MapKMpyeTcs.

[na peannsaumy rogoBON NporpamMmmbl BbiMycka AepPEBSAHHBIX MOAEeNen B MOAENbHOM
uexe npeoycMOTpeH nepcoHan B coctaBe 15 pabotawowmx. [Onss mMexaHu4eckown
0bpaboTkM 3aroTOBOK B COCTaB [fAepeBoobpabaTbiBalollero yyactka BKNHOYEHO 16
eouHuy, obopyagoBaHmMa cymmapHon mMoluHocTbio 6onee 70 kBT. K ux uncny otHocaTcs:
NEeHTOoYHONUIbHbIE U dyroBasnbHble CTaHKW, PEMCMYCOBLIA U CBEPNUIBbHLINA, ddpe3epHbIi
W KPYrmonumbHbIM  CTaHKM. B coctaB ydvacTka BKIHOYEHbl  MeTannopexyliune
BepTUKanbHO-(bpe3epHble, 3aToyHble W TOKapHO-BMHTOPE3Hble CcTaHku. Bce
obopynoBaHmne yHMBepcasnbHOE C PyYHbIM yrpaBneHNEM.
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PucyHok 1 — Tunosoe TexHonormdeckoe obopyaoBaHMe MoLEeNbHOMo Lexa 3aBoga
«BCTAH»

B kayecTBe MCXOOHbIX MaTepuanoB Ha 3aBoAe MNPUMEHSIIOT XBOMWHblE MOPOAbI
APEBECVHbI U B peakvMx Cry4vasix NUCTBEHHble nopoabl. [nsi CHWXeHus 3aTpaT Ha
Npou3BOACTBO MOAENbHOW OCHacTKM 3aBog npuobpeTaeT y necosarotoBuUTenewn
OpeBECUHY B Buae OpeBeH M OCYLECTBRSIET MEPBUYHYH0 MX 00paboTKy Ha CBOMX
nnowaasix. Opranusauus npounssoacTBa npegycmartpusaet pasgenexHve
TEXHOSOMMYEeCKOro npouecca Ha npeaBapuTenbHyld 00paboTKy ApeBECUHbl U
OKOHYaTenbHOE U3roTOBNEHNE MOAENEN.

[Mpon3BoaCcTBEHHbLIE BO3MOXHOCTU MoAeNbHOro uexa 3asoga «BVUCTAH» no3sonatoT
obecneuntb Bbinyck 3000..4000 mogenen 4-om rpynnbl CAOXHOCTU B rod. PasymeeTcs, B
Lexe M3roTaeBnMBalT Mogenu Bcex rpynn crioxHoctu (1..6), Ho Hambonee 4acto ans
OCHOBHOrO NPOM3BOACTBA TPebyoTCs OTNMBKM UMEHHO 4-oi rpynnbl (~ 40 % nsgenuin).
TpagnuMOHHO TUMOBOK TEXHONOMMYECKUA NPOLIECC U3rOTOBIEHNA MOLENN COCTOUT 13 14
OCHOBHbIX onepauun. K HUM OTHOCATCS: U3roToBreHne WabroHoB, pacnumoBka AOCOK,
CcTporaHue, pasMmeTka W BbIMUNMBaAHNE OCHOBHbIX KOHCTPYKTUBHbIX 3NIEMEHTOB MOAENN,
NoAroHKa 3fEMEHTOB M WX CKMNenka, U3roTOBIEHME KPYMHbIX 4acTen MoAenu u ee
cbopka, OOBOAKA W 3aKpyrneHuve BbICTyNalOWUX rpaHen, KOHTPOMb, LUMakneBka Wu
okpacka. Hanbonee TpyooeMkumm onepauusamMm B yCroBUAX NMPUMEHEHNS TpaanuLMoHHON
TEXHONOMNKU ABNAIOTCA onepauun pasMmeTku U BbinunueaHna anemeHToB mogenu (~ 30 %
3aTpaT BpeMeHM), a Takke u3rotosneHus wabnoHoB mogenu (~ 15 %). 3aTtpaTtbl Ha
N3roToBfEHNE MoAeNnn 4-on rpynnbl CIOXHOCTU — NUTEMHAa MOAEMb WKNBA PeEMEHHOMN
nepegayn D=200 mm (puc. 2) — coctasunu bonee 5 yacos.

PucyHok 2 — Tunosow npeactaBuTesnb MOAENN 4 rpynnbl COXHOCTMU,
n3rotoBrieHHbIn metogom TI1C
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B HacTvosllee BpemMsi Kak NoArotoBka NPOM3BOACTBA, Tak W caM npouecc
narotoeneHna mogenen Ha 3asoge «BUCTAH» He aBTOMaTtmsmpoBaHbl. OgHako Bce
COBpEMEHHble pa3paboTku, CBsA3aHHble C BHeapeHuem ctaHkoB ¢ YlMY B mogenbHoe
NPON3BOACTBO, B KOHKPETHbIX YCMOBMSX 3aBoga MpuMBeayT K CyLEeCTBEHHOMY
yBEMUYEHMIO  3aTpaT Ha  3akynky obopyaoBaHWsi, YCMOXHEHUIO  MOATrOTOBKM
NPOn3BOACTBA, U3MEHEHMWIO MMAHNPOBKN M BHYTPEHHErO YCTPONCTBA Liexa, NOBbILLEHNIO
TpeboBaHMIN K NepcoHany M COOTBETCTBYHOLLEMY YyBEMMYEHWUO 3aTpaT no 3apaboTHou
nnate. Kpome TOro, BbIMOMHEHME TaKMX peKkomeHgauui notpebyeT npeobpasoBaHus
NMHPPACTPYKTYPbl psga CMEXHbIX nogpasdeneHun npegnpuatusa. T.e. 4ns nogrotoBku
npousBoAcTBa Mogenen Ha cTtaHkax c¢ UlY noHagobutcs OONONMHUTENbHBbIA WTaT
KOHCTPYKTOPOB N TEXHONOrOB, HAnag4nMkoB U PEMOHTHUKOB, TEXHOMNOrOB-NPOrpaMMmncToB
n 1.n. Cnegyet OoTMeTUTb, YTO B 3TOM Criydae HeobXxoguMMoCTb B creumnanuctax no
nepeBoobpaboTke CHU3UTCA HEe3HaAYUTENbHO, T.K. psid COOPOYHbLIX WU OTAENOYHbLIX
onepauui He GyaeT aBTOMaTU3MPOBAH.

BHegpeHue anbTepHatuBHon TIC BO3MOXHO nNUWb B Criydae MW3roToBNeHus
MOAENen, COOTBETCTBYIOLLIMX HOPMATMBHLIM TpeboBaHMsaM. Tak, Npu MpoeKTUpoBaHUU
AepeBsHHbIX MOAEMbHbIX KOMMMEKTOB HEO6X0AMMO yunTbiBaTh TpeboBaHua MOCT 2428-
78, KOTOpbI pernameHTMpyeT TpeboBaHMA K 4vepTexam nuTerHblx dopm. Knaccol
MPOYHOCTU AEPEBSIHHLIX MOAENbHbIX KOMIMIIEKTOB W TEXHU4Yeckne TpeboBaHMs K UX
N3roTOBMNEHN0 JOIMKHbl HasHadatbess no NOCT 13354-81. B cBowo o4vepedb, Knacchbl
TOYHOCTU NUTENHbIX Moaenen gomkHbl cootBeTcTBoBaTh [OCT 11963-66. McnonHeHue
TpeboBaHu ykaszaHHbix TOCToB orpaHn4MBaeT NPUMEHEHNE UCXOOHbIX MaTepuanos u
TEXHOMNOMMYECKNX NPMEMOB KX NpeobpasoBaHus. Tak, B YaCTHOCTK, AN U3rOTOBIEHMUS
MOJeNbHOM OCHACTKM OOMMKHA MCMOoNb30BaTbCA ApeBecuHa He Hmke 2 copta no NOCT
2895-71 ana nuctBeHHbIX nopod 1 no NOCT 3918-69 — ansa xBouWHbLIX nopoa. B ceoto
oyepenb, NpuMeHeHue daHepbl orpaHudeHo coptammn AB/B n A/AB no T'OCT 3916-69.
BrnaxHocTb MCXOOHOW [peBecuHbl He formkHa npesbiwaTth 8..12 %. [lpo4dHOCTb
[pPEBECUHbI Ha PacTshKeHWe He AoSKHa BbiTb Hbke 25 Kr/cM?, a npu ckanblBaHUU —
BbiLLe 75 kr/cM%. [JonycTUMble OTKIMOHEHWst pa3MepoB Mogeneii coctasnsioT 1,5...3,0 MM
B AMana3oHe HOMUHarnbHbIX padMmepos oT 50 oo 500 MM COOTBETCTBEHHO.

[na nonyyeHnsa TpebyemMon NpoOYHOCTU AonyckaeTcsl cOopka OepeBSHHbIX Moaenewn
npv NOMOLLM CKNEMBaHUS U/UNN COegUHEHNST MeTanIM4YeckuMm KpenexxHoiMyu geTansamu.
B kayecTBe knes pekomeHAyeTCs MCNONb3OBaHWE MNONMMBMHUNALETATHON Aucrnepcun
(TOCT 18992-73); kaseuHooro kness mapok Ob n AB (TOCT 3056-74) unu KOCTHOrO
kness 1 copta (FTOCT 2067-80). 3aroToBkM MoOcne CknevBaHWs OOMXHbI obecneynBaTb
npegen npodHoctTn He MeHee 7..8 MMa (80 krc/cm?). JlakokpacouyHble MaTepuansl,
FPYHTOBKM M LUMNAKINEBKM OOMMKHbI COOTBETCTBOBATbL HOpMaTUBHBIM TpeboBaHusim (FTOCT
7831-76, TOCT 190-78, TOCT 8355-60, TOCT 5406-73, TOCT 23143-78, TOCT 7462-
73, TOCT 10277-76, TOCT 6631-74, TOCT 5406-73, TOCT 7313-73). NoBepxHOCTU
MOZESNbHbIX KOMMEKTOB MOCMe OKOHYaTenbHOW OKpacku AOMXKHbl cOOTBETCTBOBaTh V
knaccy nokpbitur no FOCT 9.032-74. Okpacky 1 MapKMpOBKY cnegyeTt NpovM3BoauTb MO
FOCT 2413-67.

HeB3npasi Ha UCXOAHYK KOHCEPBATMBHOCTb MOAENbHOrO0 NPOM3BOACTBA AepPEeBAHHON
MOAENbHOM OCHACTKW, yXe B HacTosilllee BpeMda CyLecTBYIOT MepCrneKkTUBHbIE
afAvTUBHBIE TEXHONMOMMM W COOTBETCTBYOWee obopyaoBaHue, Heobxoaumble Ans
aBTOMaTM3auun ITOro 3Tana TeXHUYEeCKOM MNOArOTOBKM OCHOBHOMO MNpOW3BOACTBA.
Bcnencteue TOro, 4To AN SIMTEMHOM MOOENbHOM OCHACTKM BO3MOXHO MPUMEHEHME
HeMeTannM4ecknx matepuanoB (nnactmacc, gepesa, wnoHa, [OBI1), BHegpenune TI1C
cokpatnt Ha 30..70 % TpyAOEeMKOCTb W3roTOBMEHUS M NOTPEOHOCTbL B 3HEProeMKOM
obopynoBaHuN, YCKOPUT OCBOEHWE HOBbIX TUNOB wusgenuin. B kadvectBe ©6asoBoro
BapuaHTa aBTOMaTM3MPOBAHHOrO 06OpyaOBaHMA MOAENbHOMO NPOW3BOACTBA MOXET
ObITb MpMHATA KOMMNAKTHas OMbITHO-NMPOMBbILSIEHHAA YCTaHOBKA fa3epHOro packpos,
pa3spaboTaHHasa un uarotoBneHHasa B BITY. B coctaB ycraHoBku Bxogat: CO2—nasep,
ONTUYECKUIA KaHan, aBTOMaTUYECKM ynpaBngeMblii packponHbli CTos, cuctema YMy.
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PucyHok 3 — OnbITHO-NPOMBILLNEHHAs! YCTAHOBKA NTA3epPHOro packposi

B obLwiem Bnge npeanaraemsbiii NpoLecc N3rotoBneHmst 06 beMHOro o6 bekTa MeToaoMm
TMNC cocTouUT M3 HecKorbKnx 3TanoB: OPMUPOBaAHUS KOMMbIOTEPHOW TBEpOOTENbHON
3D-mogenn mnsgenus; NporpamMHOrO pacceyeHns reoMmeTpuveckon mogenn Habopom
NIIOCKOCTEN W aBTOMAaTMYECKOW packrnagku CevYeHUn; TpaHcnauMm rpadudeckon
WHOpMALMM O CEeYEeHUAX B  CUrHambl  YMpaBreHUs  PacKpOWHOW  rOSIOBKOW;
aBTOMAaTMYECKOrO0 pacyeTa TEXHOJIOMMYECKMX MapamMeTpoB B 3aBMCMMOCTM OT BMOa U
TOMWMHBI UCXOAHOrO Martepuana; YCTaHOBKM fMCTa MCXOQHOroO MaTtepuana Ha CTon
YCTaHOBKM 1 aBTOMATUYECKOrO €ro packpos; py4HON COOPKM CrOeB MyTEM CKINEWNKN n/unu
MEXAHNYECKOrO0 COEAVMHEHMWS; OTAENKN MOBEPXHOCTM MYyTEM MEXaHMYECKOro Cbema
BbICTynoB o6bekTa NMbo 3anonHeHnsa BnaguH OTAeN0YHbIMU MaTepuanamu.

MponsBognTENLHOCTU  OAHOW  OMbITHO-MPOMBILUNIEHHON  YCTAHOBKM  BMOJSIHE
JOoCTaToyHO Ana obecneyeHus BbiNycka rogoBOM NPOrpaMmbl MOOENbHOW OCHaCTKM
3aBoga «BWCTAH». Takum ob6pasom, B pesynbtate BHeapeHusi TINC B mogenbHoe
NPoOn3BOACTBO BO3MOXHO COKpalleHne noTpebHbix nnowagen B 10 pas, nepcoHana B 3
pasa, konuyectsa obopyaosaHus B 8 pas, aHeproemkocTtun B 20 pas.

SUMMARY

The critical analysis of modern manufacture of foundry models is executed. Lacks of
existing recommendations on perfection of modelling manufacture are certain.
Application LOM for manufacturing of wooden models is recommended. The installation,
capable to replace modelling shop of the enterprise is offered.

YAK 658.512

AHAAU3 KOHCTPYKTOPCKOW MOATOTOBKU HA
COBPEMEHHOM CTAHKOCTPOUTEABHOM
NMPEANPUATUU

A.C. dupcoe

CoBpeMeHHOe  MallMHOCTpOUTENbHOE  NpeanpusiTue  npeacrtaenser  cobow
MHOrOLIeNEBYI0 NPOU3BOACTBEHHYIO CUCTEMY, TMOKO pearnpyoLLyo Ha BCe U3MEHEHUs B
npousBoacTBe U3enuii MalumHocTpoeHusi. [pu 3Tom Bo3pacTatoliee MHoroobpasue
AeTanen, cocTaBnsoWmMX yanbl U COOPOYHbIE eAMHULIbI MALUWH U arperaToB pasfnyHoro
Ha3Ha4yeHusl, a Takke NMOCTOSIHHO MOBbLILIAKLLASACA TOYHOCTb M KayeCTBO peanu3yemMblx
UMM DYHKUMA NPUMBOOSAT K WU3MEHEHW TEeHOEHUUA pasBUTUS  COBPEMEHHOro
CTaHKOCTpOMTENbHOrO NpounseoacTea. Kak cneacteme, 3T M3MEHEHUST BNEKYT 3a coboi
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M3MEHEHMS1 B KOHCTPYKTOPCKOM UM TEXHONMOrM4yeckonW noarotoBke MNpou3BoACTBa
MeTannopexyLwmx craHkoB. OCHOBHbIMW HanpaBfeHUSIMU pPa3BUTUS COBPEMEHHOro
CTaHKOCTPOEHUS SBMSIIOTCS:

1) aBTOMaTU3aAUUS METaNMOPEXYLLMX CTAHKOB U1 METOAOB UX NPOEKTUPOBAHWS;

2) noBblEHNE TOYHOCTU U KavyecTBa 006paboTkm geTanen Ha cTaHkax;

3) noBbllWEHNE CKOPOCTHbLIX M AMHAMUYECKNX XapaKTePUCTUK CTAHKOB;

4) MakcumarnbHoe ncnonb3oBaHne B  CTaHKax  YHUUUMPOBAHHbIX n
HOpManun3oBaHHbIX COOPOYHbBIX €ANHUL, U Y3MOB;

5) npuMeHeHWe CUCTEM YUCHIOBOrO KOMMBIOTEPHOrO YMpaBreHus npuBodamMu WU
CTaHKOM B LIENOM;

6) noBbllEHME  KayecTBa WM KOHKYpPEHTOCNOoCcOBHOCTM  paspabaTbiBaeMbixX
MeTannopexyLimx CTaHKOB.

ABTOMaTM3aLMsl B CTAHKOCTPOUTESTbLHOM OTPacin BKOYAET KOMMSEKC MePOnpUsaTUn,
NO3BOMSAOWMX BECTU MPOM3BOACTBEHHbIE MPOLECChl NPYU  MUHUMANbHOM Yy4acTum
yenoseka. [lpyM 9TOM OHa OCyLIECTBNSETCH MO TPEM OCHOBHbIM HarnpasneHusm: 1)
aBTOMaTM3aUUN KOHCTPYKTOPCKOM MOArOTOBKM MPOM3BOACTBA; 2) aBTOMaTtm3auun
TEXHONOrM4YeCcKoM MNOArOTOBKWM MNPOU3BOACTBA; 3) aBToMaTtu3auuMuM MPOM3BOACTBEHHbIX
NpoLIeCCOoB.

ABTOMaTM3auus npouecca
pa3paboTkn CTaHka

Cucrembl Cuctembl
aBTOMATU3ALIN aBTg;;TTi';";' . aBTOMaTU3ALMN
NPOEKTMPOBaHNA H U3roTOBIIEHUA U

paspabotku cbopku nsgenumn
CAD TEeXHONOIrnm4ecknx
npoLeccoB CAM CAE
N3roToBneHna n C60pKI/I
A 4

KoHcmpykmopckasi TexHornozau4yeckas lpoussodcmeo u

nodeomoeka rnodeomoeka 3Kcrnyamayusi

KomnnekcHass asmomMamu3ayusi npoekmuposaHusi u rpoussodcmea
(cucmembi CALS, PLM)

PucyHok 1 — ObLasi cxema aBTomaTu3auum NpoLeCcCcoB NPOEKTUPOBaHNUS 1
Npoun3BOACTBA METANNOPEXKYLNX CTAHKOB HA CTAHKOCTPOUTENBHOM NPeanpuaTum

B nocnegHee Bpemsi nony4yaroT pacrnpoCTpaHEeHWe CTaHKU C BbICOKOM CTeneHbto
aBToOMaTM3auMM YNpaBrieHUsl, KOHTPONS, 3arpy3kM M pasrpy3ku, CMeHbl MHCTPYMEHTA,
nonHanagku CTaHka, yaaneHus cTpyxkm u T.4. [Npyn 9TOM gns aBTOMaTtMsauum CTaHKOB
MCNONb3YKT 3MeKTpoaBTOMATMKy W WHOr4a ruapaBnuyeckme U MHeBMaTUYeckune
ycTponctea. [Ins aBTomMartmMsauum MacCOBOrO M KPYNHOCEPUMHOro MNpou3BOACTBa
NPUMEHSAIOT aBTOMaTbl, MOfyaBTOMaTbl, ChneunanbHble W  arperatHble  CTaHKw,
aBTOMaTuyeckue nuHuKU. B cepuiiHOM, MEnKOCEePUMHOM U €OUHUYHOM NPOU3BOACTBE
LUMPOKOE pacnpoCTpaHeHne Nony4uMnu yHmBepcanbHble ctaHku ¢ YlY, ynpaBnsiemble
nepcoHanbHbiMM OBM, a Takke MHoroonepauMoHHble cTaHkM (obpabaTbiBarolme
ueHTpbl) ¢ YlY un aBTOMaTM4eckon 3amMeHoOn MWHCTpyMeHTa. [ns asToMaTtmsaumm
NPOLLECCOB CMEHbl WHCTPYMEHTOB W  3aroTOBOK MPUMEHSIIOTCA  MaHUNyNsiTopbl
(NpomblWneHHble pobOTLI), Npeobpasyllme CTaHKM B TMOKME MPOM3BOACTBEHHbLIE
MOAYIN.

CoBpeMeHHOEe CTaHKOCTPOEHME OTIINYAETCH CO30aHMEM CTAHKOB BbLICOKOM TOYHOCTW.
[ons Npeun3noHHbIX CTaHKOB C KaXKabIM FOAOM pacTeT, BMNpo4veM, kak n TpeboBaHus,
npeabsaBnsieMble K HAM. B 3TUX cTaHKax HaXOASaT NPUMEHEHNE HaNpaBnsaLMe KaveHus,
rmgpocTaTtMyeckue 1 a3apoctaTMyeckme HanpaensawLMe U ONopbl B LWNWHAENbHbLIX y3nax,
nepefadn BUHT-Taika KavyeHus, pasnuuHble aemndupyowme yctponctsa u 1.4. lMpun
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39TOM ynpaBfieHne npoueccoM o6paboTkM OCyLLEeCTBNAETCS C NMOMOLLbIO yrnpaBrisieMbIX
CEepBONpPUBOLOB NO 3afaHHbIM yrpasndalowmumM nporpammam ot cuctem Yry. ToyHocTb
MO3MLMOHNPOBAHNSA Ha TakMX CTaHKax MOXeT cocTaBnaAtb 3-10 MKM npu CKOpPOCTSIX
nepemeweHns 100-300 m/muH [1]. MNosiBNeHne HoBbIX MeTOgoB 06paboTKM MaTepuanos
(ynbTpa3ByKOBOro, 3MeKTPOUCKPOBOro, aHOAHO-MEXaHUYECKOro, aneKTPOXMMUYECKOro U
Ap.) NPMBESO K NOSIBNIEHNIO COOTBETCTBYHOLLMX CTaHKOB.

PaclmnpeHne HomeHkNnaTypbl MaTepuanoB obpabaTbiBaemblx geTanen (OT ctanen go
nnactMacc U KOMMO3ULMOHHBLIX MaTepuanos), NOSIBIEHME HOBbIX MaTepMarnoB PexXyLLmX
WHCTPYMEHTOB UK CTpemrneHne K Oonbluer YyHMBEpPCanbHOCTM CTaHKOB o6Liero
HasHadyeHus (TOKapHbIX, pe3epHbIX, LWAMGOBanbHbIX) MNPUBENO K yBENUYEHUIO
ANanas3oHoOB PerynMpoBaHNsa 4acToT BpalleHWs, OBOMHbIX Xo4oB, nogad. lMpu atom
ncnonb3oBaHNe cUcTeM BeccTyneH4YaToro perynmpoBanus (B TOM Yucne cuctem c Yry)
CKOPOCTEWN MaBHOMO ABWMXXEHUSI U Noday no3sonuno obpabartbiBaTb 3aroToBkM Ha bonee
BbIFOAHbIX PEXMMax pe3aHusi, N3MeHsi Ux B npoLecce paboTbl cTaHka. B cBoto ovepenp,
pacnpoCTpaHEeHNEe MEXaTPOHHbIX CUCTEM (MCMONb30OBaHME TaK Ha3blBaEMbIX MPSIMbIX
NpMBOAOB), ynpaensiemMblx ¢ nomouwbio YIMY, npuBeno K co3gaHvio NPUHLUNUAIbHO
HOBbIX KOHLIENUUI CTaHKOB (rekcanoaos).

[nsa cOBpPEMEHHOro CTaHKOCTPOEHUsI XapakTepHO MakCcMMmaribHOe WCMoNb3oBaHue
HOPManu30BaHHbIX W CTaHOAPTHbIX Y3MOB WM JeTane M BO3MOXHa Oonbluasi ux
YHUdUKaLKMSA, YTO NOBMeEKNo 3a cobol pasBuTUE MeToda arperaTMpoBaHus U co3aaHus
raMM CTaHKOB B BUe HOpMasibHOro psiia TMNnopasmepoB C MakCMMarnbHON yHUMKaumnen
y3noB v getanen. C Lenbio CHUWKEHWS MeTannoeMKOCTM B COBPEMEHHbIX CTaHKax cTanu
NPUMEHSITbL MeTanno3aMeHsiiowmne MaTepuansl (NnactTmacchl, NoNMMeEpHbIE MaTepuarnsl
n np.). Tak, nony4unu pacnpocTpaHeHne NonMMepOeTOHHbIE KOHCTPYKUUM CTaHUH U
Apyrmx 6a3oBbiXx AeTanein, 4To Crnocob6CTBOBANO MOBLIWEHUD WX AEMNMUPYIOLLNX
CNocoBHOCTEN N BO3MOXHOCTM OTKa3a OT pyHAaMeHTa.

3HauntenbHoe BHMMaHue yaensietcs NOBbILLEHWNIO KayecTBa n
KOHKYPEHTOCMNOCOOHOCTN BbiNyckaeMbix cTaHkoB. OCHOBHas npobrema, BO3HMKawoLlas
npyv 9TOM, 3aKkn4aeTcs B TOM, YTO 3TW 3a4aynm BO3HUKAKT YXe Ha 3aTane
NPOEKTUPOBAHNSI CTaHKa, a OLEHWUTb MX MOXHO TOSNbKO Ha 3Tane nocrnenpoaaxHomn
akcnnyataumm [2]. Ha puc.1 npeacTtaBneHbl CTeNEHb pyucka (a) Npu co3gaHnn CTaHka u
3aTpaTbl (6) Ha aTanax ero »M3HeHHoro uukna. lNpobnema OOCTUXEHUS KavyecTBa U
KOHKYPEHTOCMNOCOOHOCTM MeTanmnopexyLmx CTaHKOB peLllaeTcs Mo HEeCKOSbKUM
HanpaBneHnaMm, CBA3aHHbIM C MPOLECCOM NPOEKTUPOBAHUA HOBOrO CTaHKka W
OpraHM3aumMOHHO-TEXHOOMMYECKUMU MEPONPUATUAMM €ro N3rotoBrneHnsa. Bo-nepsbix,
uenecoobpasHo ocyLlecTBNATbL pa3paboTKy He OAHOW MalluHbl, @ raMMbl CTAHKOB,
COCTOSALLMNX M3 OTAENbHbIX, YacTO MOBTOPSAKLMXCA arperaTtoB, NpencTaBAALINX
CaMOCTOSAITENbHbIE  Y3Tbl. Mpwn 3TOM arperaTHO-MOAYNbHbIN npuHuMn
NPOEKTUPOBAHUSA MO3BONSET YAOBNETBOPUTb pasHOObpasHble 3anpocbl KOHKPETHbIX
noTpebutenen mMawmnHamn, pasnUYHbIMU MO UCMOMHEHUIO U Tunopasmepam. XoTs
o0bembl 3aKka30B Ha OTAENbHblE CTaHKM MOryT ObiTb Hebonbwumu, HO, Gnarogaps
NOBTOPAEMOCTWN MCMNONb30BaHUA OAHUX U TeX Xe UM NoAoOGHbIX Y3rOB B pasHbIX
CTaHkax, NOTPeOHOCTb B OTAENbHbIX y3Nax Oka3blBaeTCsl CYLIECTBEHHO BbIlE, N OHU
MoryT N3roTOBMNATLCS A0CTaTO4YHO KpYnHbIMUY napTuamu. Bo-BTOpBIX,
OpraHn3auMOHHO-TEXHOIIOrMYECKME MEePONPUATUA AOSIXKHbI ObIThb TakKe HanpasneHbl
Ha CoKpalleHne CPOKOB BbIMOSIHEHNS 3aKa3oB M NOBbIWEHWe rTMOKOCTM NPOM3BOACTBA
npu HEM3MEHHOM YPOBHE KayecTBa NpPon3BOAMMOro obopyaoBaHuS.
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PucyHok 2 — Puck (a) n 3aTpatbl (0) Ha co3gaHvMe HOBOro METarnopexyLlero craHka
Ha 3Tanax ero >XW3HeHHOro Luukna

OCHOBHbIMW  3afjl@a4amMyi  KOHCTPYKTOPCKOM MNOArOTOBKM MNPOU3BOACTBA SIBMNSHOTCS
co3faHMe HOBbIX W COBEPLUEHCTBOBAHME WMEILIMXCA U3OENWA  C  BbICOKUMU
napamMeTpamy KayecTBa B 3afaHHble CPOKM W C HaMMeHbluuMu 3atpatamu. Mpu aTom
KOHCTPYKTOpPCKasi MoAroToBKa MPOM3BOACTBA HA CTaHKOCTPOUTENbHbIX NpeanpusaTuax
BKIOYaET creayowme atanbl.

|. TexHuyeckoe 3adaHue OOGOCHOBbLIBAET T€ HOBble KayeCTBa, KOTOPbIMU OOSMKEH
obnagatb npoekTupyembii  cTaHoK. OcHOBHble TpeboBaHMsi K  COCTaBMEHUIO
TeXHU4YecKoro 3agaHus pernameHTuposarsl FOCT 2.105 — 95.

Il. TexHu4eckoe npednoxeHue paspabaTtbiBaetcss no NOCT 2.118 — 73 ¢ uenbto
BbISIBNEHWUA LOMNOMHUTENbHbIX UMM YTOYHEHHbIX TPEOOBaHMN K U3OENUI0 (TEXHUYECKUX
XapaKTepUCTMK, MoKasaTenen KadecTtBa W Ap.), KOTOpble HE MOrMuM ObITb yKa3aHbl B
TEXHUYECKOM 3aJaHuM, U 3TO LUenecoobpasHo caenaTb Ha OCHOBE NpenBapuTEnbHON
KOHCTPYKTOPCKOW NpopaboTKnM 1 aHanu3a pasnuyHbiXx BapnaHToB nuagenus. TexHuyeckoe
npegnoxeHve paspabaTbiBaeTca B Criyyae, ecnv 3TO MNPeAyCMOTPEHO TEXHUYECKUM
3agaHuem.

lll. 3ckus3Hbil npoekm, cornacHo NOCT 2.119 — 73 cogepXuT npeaBapuUTENbHYHO
KOHCTPYKTOPCKYO NpopaboTKy BCEX OCHOBHbLIX Y3MOB W SBMASETCSA pPas3BUTUEM
TexHudeckoro npeanoxexHus. [lpu STOM aHaANU3MPYKOTCA pasnuyHble BapuaHThbl
BO3MOXHbIX KOHCTPYKTOPCKMX pPEeLUeHU, ONTUMU3UPYIOTCA BaXHenwue napameTpbl u
XapaKTepUCTUKN CTaHKa.

IV. TexHu4yeckuli npoeKm KOHCTPYKTOp paspabaTbiBaeT C cobnogeHnem
TpeboaHmn NOCT 2.120 — 73. Ha ctagmm TexHu4eckoro npoekta paspabaTtbiBaloTcs
KOMMOHOBOYHbIE YEPTEXM W YEepTEeXM BHELHEro BMAa CTaHKa, 9CKu3bl paboumx
yepTeXen y3noB M CIIOXHbIX MOBEPXHOCTEN, BAUAIOLWINX HA BHELUHIOK (bopMy CTaHKa,
N3rotTaBnNMBaeTCa MoAesnb UM MakeT CTaHKa, BbIOMpaloTCsl OTAENOYHble MaTepuansl u
BbINOJIHAETCS 9KOHOMUYECKOe 060CHOBaHNE MOSyHYEHHOTO TEXHUYECKOTO peLLEHUS.

V. Paspabomka paboyeli OokymeHmauyuu ocyuwectenseTca cornacHo [OCT
2.102 - 95.

OcobeHHOCTbIO NBOro NPOEKTUPOBAHUA SABMASIETCA TO, YTO 3HAYMTENbHYK 4acTb
3TOro  npouecca cocTaBnAwT  dopmanbHble  npouedypbl. Hanpumep, npu
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NPOEKTUPOBAHUM MeTannopexyLlero CTaHka TPyAOeMKOCTb (hopmarnbHbIX npoueayp
(cbop wHopmauun, pasnuyHbie pacdeTbl, pa3paboTka pabdoyen KOHCTPYKTOPCKOW
OOKyMeHTaumm) coctaBnseTt okosnio 60% obwen Tpyaoemkoctn npoekta [3]. HecmoTtps
Ha CyLleCTBEHHyl0 Oonto B obliem obbeme paboT, 3TM npoueaypbl He ornpeaenswoT
OCHOBHbl€ Ka4eCTBEHHble XapaKTePUCTUKN TeXHUYeCKoro obbekTa, T.e. ero NpoeKkTHble
KpUTEPUN, XOTA W yry4llaloT NPOEKT, rMaBHbIM 06pa3oM, 3a cYeT YMEHbLUEHMST OLLIMBOK.
OTcloga BO3HUKAET rnepsas npedrnochiiika K asmomamusayuu NpoekTupoBaHusa. OgHako
aBTOoMaTM3aumen TOnbKO dopmManbHbIX npoueayp AOCTUMHYTb BbICOKOrO KadecTBa
NPOEKTUPOBAHNS CTaHKOB [AOCTAaTOMHO TpyAHO. Bbicokme pesynbratbl MoryT ObiTb
nofyYyeHbl Wb NPU  KOMMEKCHOW aBTOMaTtuM3auum CUCTEMbI NPOEKTUPOBAHUSA,
BKNtovarLwen kak dopmarnbHble, Tak U HedopManbHble npoueaypbl. ABToMaTusaums
nocnegHnx npu 3Tom nogpasymeBaeT Auanor npoektuposlmka n 9BM, B pesynbrate
KOTOPOro HaxoauTcs ONTUMaribHOE TEXHUYECKOe pelueHne. Bo3MOXHOCTb HaxoXaeHus
Takoro peleHns sABNseTca emopol npednockikol asmomamu3ayuu npouecca
NpOeKTUPOBaHWsA, TakK Kak npumeHeHve OBM nosBonsetr pacwuvputb AuanasoH
CpaBHMBaEMbIX TEXHNYECKNX PELLUEHNIN HA OCHOBE KONMYECTBEHHbIX OLIEHOK UX KayecTBa.

[MpoekTMpoBaHME TakmNX CIIOXHbIX TEXHNUYECKUX CUCTEM, KaK CTaHKK, BCcerga Be4eTcs B
yCnoBusix, Korga u OObeKkT NpPOEeKTUPOBaHUSA, M CaM MpoLecC MNPOEKTMPOBaAHUSA
pacyneHaTCa Ha wepapxmyeckne YpPOBHW. TakMuMu YpPOBHAMM MPUMEHUTENBHO K
00BbEKTY ABNATCA arperarhbl, y3rbl, AeTanu 1 T.n. YpoBHAMM npouecca NpoeKkTMpoBaHus
SABMAKTCS €ro cTagumn: TEXHUYECKoe 3afaHne, TeXHUYEeCcKoe npenfioeHne, 3CKU3HbIN U1
TEXHMYECKMA MpPOEKTbl. YKasaHHble YCMOBUS  ONPeaensaT Takyl  cneumduky
NPOEeKTUPOBaHWSA, KOrga Ha KaXAoM YpoBHe BedeTcs pabora no CUHTE3y CUCTEMBbI,
3NEMEHTbl KOTOPOM MOSIHOCTBLI He onpefeneHbl. Hanpumep, KOMMOHOBKA CTaHKa
BblOMpaeTca [0 TOro, Kak KOHCTPYKTMBHO pa3paboTaHbl ero ysnbl. AHanormyHoe
NnorfoXeHne NMeeT MECTO Ha BCEX YPOBHAX NMPOEKTUPOBAHUS. DTO NPUBOAMUT K TOMY, YTO
npyv nogpobHon pa3paboTke 9SNeMEeHTOB, Kak MNpaBurio, BO3HMKAET BO3MOXHOCTb
ynydweHns cuctembl. OgHako 3Ta BO3MOXHOCTb Yalle BCero He WUCNosib3yeTcs U3-3a
GonbLworo obbema n3aMeHeHu npoekTa. ABTOMaTU3aUMs MPOEKTMPOBAHMSA MNO3BONsET
BHOCUTb M3MEHEHUS B MPOEKT MpakTU4eckn Ha nwobon ctagum n 6e3 orpaHnyeHns ux
obbema. ITO OBCTOATENBLCTBO ABNSAETCA mpembel npedrockinkol asmomMamu3lauuu
NpoeKkTUpoBaHus. Yemeepmotl npedrnockiikol <aBnseTca ToT dhakT, YTo XpaHeHwue,
nepepaboTka W MWCMNOMb30BaHNME OrPOMHOMO KONMMYEeCTBa CMPaBOYHOW MHOPMaLnN,
KoTopasi Mpy NPOEKTMPOBaHUN HEOBXoOUMa KOHCTPYKTOPY, Haumy4dwmm obpasomMm MoryT
6bITb peann3oBaHbl ¢ nomollbio IBM (CAMP, CYBA).

Pa3BuTMe aBTOMAaTM3MPOBAHHOIO MNPOEKTUPOBAHUA MPOUCXOAUT MNoAd BIUSHUEM, C
OLHOW CTOPOHbI, MOCTOSIHHOIO MPOLECCa COBEPLLUEHCTBOBAHUSA KOMMBIOTEPHOW TEXHMKM,
C OpYrov CTOPOHbI, fy4yLlero NnoHMMaH1Usl CaMoro npoLecca NpoOeKTMpPOBaHUs (Hanpuvep,
nosiBreHne HOBbIX NMPUHLUMNOB 1 anropuTMOB NOMCKa peLleHuin) n mecta B Hem OBM. B
HaCTOSALWMNA MOMEHT TEPMUH «aBTOMATU3NPOBAHHOE MPOEKTMPOBAHUEY» MPUMEHSETCS
TOMbKO K CuUCTeMaM aBTOMatuanpoBaHHoro npoektuposaHust (CAIP), koTopble
XapakTepusyTcsa crnegyowmmn npuHUnMnamMmm NocTpoOeHUs:

1) nocTosiHHLIM B3anmogencTeBnem dYenoseka n OBM B npouecce npoekTnpoBaHms,
OCYLLEeCTBMSEMbIM C MOMOLLBIO ANanoroBbix cpeacTB. MpyM 3TOM KOHCTPYKTOP peluaeT
HedpopmanMsyemble 3agadnm M 3agadn, KOTopble OH peluaeT bonee 3adhHEKTUBHO, YEM
OBM,;

2) HeobGXOAMMOCTLIO KOMMIIEKCHOW aBTOMAaTM3aLUnn BCEX YPOBHEN NPOEKTUPOBAHMS.
Ecnn 9TOT npuHUMN He BbligepXMBaeTcs, TO 3dEKTMBHOCTb aBToMaTtu3aumm
NPOEKTUPOBAHNS PE3KO CHWXaeTCs WAM MOXeT OTCyTcTBOBaTb Boobuwe. [pn aTtom
CUCTEMbl aBTOMAaTU3MPOBAHHOIO MPOEKTUPOBAHUSA KOHCTPYKUMUM U TEXHOMOrMyecKoro
npouecca €€ WU3rOTOBMEHUS  JOIKHbl  ObITb  €AuHbl.  YunuTbiBas  LLUMPOKOE
pacnpocTpaHeHne ctaHkoB ¢ YlY, k aTum cuctemam cnegyeT fo6aBUTb BO3MOXHOCTb
aBTOMAaTM3NPOBaAHHOrO (popMMpoBaHMA ynpaBndAwWwmMX nporpamm and obpaboTku
3aroToBOK Ha TexHomnormdeckoMm obopyaoBaHuun. B HacToswmMin MOMeHT pa3paboTaHbl U

BecTHuk YO BITY 105



BHeapeHbl B npousBoacteo cuctembl CAD/CAM/CAE, peanuaylowime nepevmcrneHHble
TpeboBaHus;

3) BO3MOXHOCTbIO COBEpPLLEHCTBOBAHNS CUCTEMDI aBTOMAaTM3NPOBAHHOIO
NPOEKTUPOBaHMS, NPU 3TOM MPOLECC COBEPLUEHCTBOBAHMSA [OIDKEH NPOXOAUTb
noaTanHo, C 3aMeHOW OTAerbHbIX Modynen HoBbiMU. COBEPLUEHCTBOBAHWE CUCTEMbI
CBSI3aHO C pasBUMTUEM BbIYUCIUTENBHOMW TEXHUKW, MaTemMaTU4eckoro obecnevyeHus u
NPOEKTUPYEMbIX OOBLEKTOB;

4) HeobXoOMMOCTbIO MOMHOW WMHM(OPMALMOHHON COrfacoBaHHOCTM BCEX 4acTew
aBTOMaTM3MPOBAHHOW CUCTEMbI, 4YTO nogpasymeBaeT OTCYyTCTBME BMellaTenbCcTBa
yenoseka B nepepaboTky MHPOPMaLNOHHBIX MAacCMBOB NpW nepexoge OT OAHOM rpynnbl
3agad K Apyron. 3a KOHCTPYKTOPOM OCTaeTCs TONbKO UCKIMIOYMTENBHOE NPaBo MPUHATUSA
OKOHYaTENbHOro peLleHnst Mo OCHOBHbIM 3TanaM NPOEKTUPOBaHUSA CTaHKa M BHECEHUS
HeOoBOX0ANMbIX KOPPEKTMB B €ro KOHCTPYKLMIO;

5) HeobGX0AMMOCTbIO MOLLHOrO pasBMBaloLLEerocsi MHpoOpMaUMoHHOro obecneyeHus
aBTOMAaTM3MPOBAHHOW CUCTEMbI  MPOEKTUPOBAHUS, KOTOPOE [OOSDKHO  BKMNOYaTb
pasHoobpasHble CBefeHMsl CMpaBOYHOrO  Xapaktepa, a Takke pesynbTaTbl
NPOEKTUPOBaHUS, UCMONb3YILWNECS Ha Nocreaylwmx atanax unu gpyrux npoekrtax. K
YMCY CMpaBOYHbIX OaHHbIX OTHOCATCA WMHAOPMAaUMOHHbIE MAacCUBLI, CoAepXxaliue
3Ha4YeHnsa NapameTpoB CTaHAAPTU3MPOBAHHbBIX U YHUULMPOBAHHbLIX U34enun (getanen,
y3nos, arperartoB), ceefeHus u3 FOCToB 1 apyrux ctaHgapToB.

Cuctembl aBTOMaTU3aLUNN, OCHOBaHHbIE HA 3TUX MPUHLMNAX MOCTPOEHUS, NMO3BONAT
3HAUNTENbHO  YCOBEPLUEHCTBOBATb WM MOBLICUTL  3PMEKTUMBHOCTL  Mpouecca
KOHCTPYKTOPCKOM NOArOTOBKM MPOM3BOACTBA Ha CTAHKOCTPOUTENbHbLIX NPeAnpUsaTUsIX.
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SUMMARY

The article is devoted to an actual problem, automation of design preparation of
machine-tool constructing manufacture. The basic tendencies of development of
machine-tool constructing branch are described and the structure of process of design
preparation of manufacture of metal-cutting machine tools is revealed. The basic
preconditions forming an opportunity and necessity of automation of process of designing
of metal-cutting machine tools at the enterprise are revealed. Main principles of
construction of systems of the automated designing of metal-cutting machine tools are
stated.

YAK 621 : 658.5

AHAAN3 OPTAHU3ALUNOHHO-TEXHUYECKUX
CTPYKTYP COBPEMEHHOTO
MALWWHOCTPOUTEABHOTO NPOU3IBOACTBA

A.H. Ceupckuu
OcHoBHas 3apadva peAtenbHocTu nNboro (B TOM Yucne MalMHOCTPOUTENBbHOrO)
npeanpuatnss — obecnevyeHne ero npou3BOACTBEHHO-PUHAHCOBOM YCTOMYMBOCTU Kak
6asbl yCTOMYMBOCTU OpraHn3aunoHHO-3KoHOMKYeckon [1]. MNog yCTONYMBOCTBIO U B TOM,
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U OpyroMm criydae MoHMMAaeTCs MOCTOSIHCTBO (MW yBenun4yeHue) npubdbinm, obopoTa u
ApYrnx nokasaTternen KOHKYPEHTOCNOCOOHOCTU B YCIOBUSX HeonpeaeneHHOCTU crnpoca
BblNMyCKaemMon NpOoAyKUMK. YCTOMYMBOCTb, B KOHEYHOM c4yeTe, obecneymBaeTcs
paumMoHanbHbIM  UCMOMb30BaHMEM W YMpaBfeHWEM  MOTOKaMuM  pecypcoB B
npousBoAcTBEHHON cucteme. o xapaktepy npeobpasoBaHusa 1 Buay npeobpasyembix C
MX MOMOLLbIO PECYpCOB Ha NpeanpusTUn pasnuyatoT cnegyrowme yHKUMOHaNbHo-
ueneBble  CTPYKTYpbl: MNPOM3BOACTBEHHbIE, TEXHOMOrmdeckme, MHGOPMaLMOHHO-
ynpasnstoLwme n KOMNOHOBOYHbIE [2].

B pabote [3] oTmMeyeHa BaxHeWwass pofb OPraHM3auUOHHOrO pecypca B
obecneyeHun 3SPADEKTUBHOIO QYHKLUNOHUPOBAHNA npeanpuatusa: «PaspbiB  mMexay
pbIHOYHOM M 6GanaHCcoBOM CTOMMOCTbIO COOCTBEHHOro kKanutana cnegyet oO6bACHUTb
BMUSIHUEM TEX PecypcoB, KOTOpble He y4uTbiBalOTCs B BanaHce. 3Tu pecypcbl MOryT
onpaBAaTbh BbICOKYI PbIHOYHYIO OLEHKY nuwb B Byayuiem, Korga HavyHyT 3addeKkTUBHO
paboTaTb, obecneunmBas npegnpuATUIO BeCOMbI MNpUPOCT npubbinu. [MogobHble
OXWOAHMS BO MHOrOM CBfi3aHbl C  HemarepuanbHblMU  Op2aHU3ayUOHHbIMU
criocobHocmamu». Takmm o06pa3oM, OYeBMAHA BaXHOCTb «pekpemaTudeckon» [4]
CTPYKTYpbl, B KOTOPOM OpraHvM3auuoHHbIN pecypc npeBpallaeTcs B pearnbHbi
NPOM3BOACTBEHHbIN  (PAKTOP — APYrMMM  CroBamMu, CTPYKTYpbl OpraHu3auMOHHO-
TEXHNYECKOW. OTYy CTPYKTYpy MNPOU3BOACTBEHHOM CUCTEMbI, C OAHOW CTOPOHbI,
XapakTepusyloT COCTaB WM B3aMMOCBS3WM CUCTEMbl YMNpaBrfieHNs NPOW3BOACTBOM, a C
APYrov CTOPOHbI — COCTaB M NOCneoBaTeNbHOCTb TEXHOMOMMYECKUX Lenoyek [2, 5].

OpavHapHoe npoMmbllneHHoe npeanpuaTne XX-ro Beka Obino CTPYyKTYypUpOBaHO B
COOTBETCTBMM C OpraHmsaumoHHO-TEXHOoNorn4yeckon napagurmon @Y. Tewnnopa,
OCHOBaHHOM Ha rnybokom pasgeneHun Tpyda. [lpoBepeHHas AecATUneTusMu
andpepeHumnaumna onepaumi B nNogobHOM KOHBEMEPHOM MNPOU3BOACTBE OAHOTUMHOM
NPoayKLMM CBOUMMU UCTOKAMU YXOAUT B ANOXY MaHyakTyp npoMbILLNIEHHON peBonoLmnn
HoBoro BpemeHu. Takomy Tuny TEXHONOIMYECKOW CTPYKTYPbl NPON3BOACTBA HAUMYyYLLIMM
obpa3om cooTBeTCTBOBana «BepTUKanbHasa»  (NIMHeMHas)) CTPyKTypa CUCTEMbI
ynpaBneHns npeanpusaTmemM.

B HacTosiee Bpemsi YCNoOXHEHME nNpoAYyKUMM W OMHAMMKA pblHKa genarlT
ManodddEKTUBHbEIM  CTPOrO0  LIEHTpanu3oBaHHOE  ynpaBrieHve  NpOoM3BOACTBOM,
MOCKOSbKY Npu aToM Bce 6onbluve n Gonblune pecypcbl NpeanpusaTus 3aTpavynBaroTcs
Ha «BHYTPEHHWEe Hyxabl» (06paboTky WHOPMaUMM ONS NPUHATUA pelleHun) u Bce
MEHbLUE PEeCcypCOB OCTAeTCsl Ha MOWUCKOBYK WM afanTuUBHYK AeATenbHOCTb. ObblyHble
NPeacTaBneHnsa o «xopowem» (B TEeWSIOPOBCKOM CMbICMe) NpeanpuatMmM Kak o
MOHOSIUTHON, YCTOMYMBOW M LIEHTPANM30BaHHO YMNpaBNseMOW opraHuvsauuun yctynawT
MECTO MaessM O camMopeopraHuMsauun npegnpuatia kak dopme agantaumm K 6bICTpo
MeHSALWUMCs TpeboBaHMAM pbiHKa, pa3BOpaYMBaloOLLIENCS HA OCHOBE PEVHXUHUPUHIa
aenosbix npoueccoB (Business Process Reengineering) n Bceoblero ynpaeneHus
kayectBoM (Total Quality Management).

Haunbonee BaxHbIMW YepTamu, XapakTepu3ylLMMU OpraHU3aumOHHbIE CTPYKTYpbI
MaLLUMHOCTPOUTENbBHbIX MNPEAnpPUATAA HOBOrO TUMA Kak CrOXHble, HEOAHOPOAHbIE,
ANHaMUYeCcKne CUCTeMbI, ABMASKOTCA NPUHLMMBLI OTKPLITOCTU 1 @BTOHOMHOCTH, TMBKOCTU 1
aganTMBHOCTK, NpeobrnagaHnsa pacnpefeneHHbix (CeTeBblX) CTPYKTYp M npuopuTeTa
ropM3oHTanbHbIX CBA3EN B pecypcocbeperatowmnx TexHonormax. KomouHaumm nogobHbix
XapaKkTepuCTUK ONpeaensoT TUMnbl OPraHU3auMOHHbIX CTPYKTYP MOCTTEANOPOBCKUX
MaLLUMHOCTPOUTENbBHbIX NPEeAnpUATUA — T.H. «3aBogoB ByayLiero».

B «ropusoHTanbHOM NpeanpuaTumy KOOpAUHAUUS OEeATENbHOCTM  CTPYKTYPHbIX
noapasgeneHuin m unx npsimble BHELLUHME CBS3WM OKasblBalOTCA 6Gonee BaXHbIMU U
KPUTUYHBIMKM  NapameTpaMmyn  3P(PEKTUBHOCTM NPOM3BOACTBA, YeM TpagMLMOHHOE
BepTuKanbHoe ynpasneHne (cybopauHauuoHHble cBs3u). [naBHas 0OCOBEHHOCTb
FOPM3OHTANbHOIO NPEeanpUSaTUA  3akntoyaeTcss B MOCTENEHHOM COKpalleHUM 4ucna
3aga4y, 0OycrnoBneHHbIX BHYTPEHHUMMW (aKkTopaMu AeATEeNbHOCTM NPeanpuaTUS npu
caBure K Haubonee nonHoOMy yOoOBNETBOPEHUIO WHTEpPeCcOB 3akasuuka. 1o mepe
COKpaLLEeHUsA CpedHuX YMnpaBrieHYeCKMX YPOBHEW OCTaloMecs MeHemXepbl OOSDKHbI

BecTHuk YO BITY 107



BbIMOSHATL OonblWwnMA 06bem paboT MeHbwuMM cunamu. Peanusaumst aTon ugen
npeanonaraeT BbINOMIHEHWE, KaK MWHMMYM, QOBYX YcroBui. Bo-nepBbiX, HYXHO
cneumanbHoe nporpammHoe obecnedeHne npoueccoB koopauHauuu (Coordination
Software), KoTopoe no3Bonuio Obl aBTOMaTU3NPOBATL MHOTME U3 TPAAULMOHHbBIX 3a4ad
cornacoBaHunst U gano Obl MeHeakepaM BO3MOXHOCTb COCPeaoTOoYMTbCA Ha Haubornee
BaXHbIX 3agjadax. A BO-BTOpblX, COXpPaHWUTb WUNKM  ynydwuTb 3dPeKTUBHOCTL
PYHKLUMOHMPOBAHMS CITOXXHON CUCTEMbI MOXHO TONbKO MPU YMEHbLUEHUN 4ucna ee
3NIEMEHTOB 3a CYEeT MOBLILWEHUS aKTUBHOCTU 3MNEMEHTOB M MOLLHOCTM CBSI3ell Mexay
HAMK. Takum o06pa3om, B pamKax CTPYKTYpPbl «FOPU3OHTaNbHOrO NpPeanpuaTUS»
M3MEHSII0TCS NPOdECCUOHANBbHO BaXHble KayecTBa MEHEdXXEpPOB: B YACTHOCTU, OT HUX
TpebyeTcsi B OOnblUEl CTENEHU MHUUMATUBHOCTb, YEM WCMONHUTENbHOCTb, a Takke
Hanuune obsiI3aTenbHOCTM U ybexaeHus, YTo OHM paboTalT ANs KIMeHTa, a He Ans
HayanbHMKa U OT HUX NPSIMO 3aBUCAT pe3ynbTaTbl paboTbl NpeanpuUaTUS.

KoHuenuusa «pecypcocbeperatouiero npeanpuatua» (Lean Enterprise) npeanonaraet
onTuMarnbHoe ynpasrneHve pasnu4HbIMU (BpeMeHHbIMMU, mMaTepuanbHbIMK,
yenoseyeckumun) pecypcamu. [locTpoeHne pecypcocbeperatowero npeanpuaTms
O3Ha4yaeT WHTerpauuio MUHUMANUCTCKUX CTpaTerm «TOYHO B Cpok» (Just-In-Time),
«BceobLero ynpasneHus kadectsoM» (Total Quality Management) n «napannensbHou
paspaboTkn» (Concurrent Engineering). Bceobulee ynpaBneHne KadecTBOM HaleNeHo
Ha [0nrocpoyHble pesynbTaTthl 6narogaps 6onee NonHOMy yAOBNETBOPEHUIO 3aNpoOCOB
knueHTa. MNMpegnonaraeTcs y4acTue BCEX YNEHOB opraHv3aumu (Mnum, No KpawmHen mepe,
6onbluMHCTBa PabOTHMKOB Ha BCEX YPOBHAX OPraHU3aLMOHHON nepapxmun) B yny4veHun
NPOAYKTOB, NPOLIECCOB, yCnyr n BoobLe KynbTypbl Npeanpuatusa. 34ecb npeanpusitue
BMAOMTCA Kak CcoobLecTBO €eOUHOMBILLMEHHMKOB, KOTOpble COTpyAHWYalT pagu
OOCTMXKeHMa obwmx uenen. Ctpaterns «TOYHO B CPOK» HamnpaBfeHa Ha opraHu3auuio
Npou3BOACTBa C MMHUMAaIbHbLIMK 3anacaMu, NpakTuyeckn 6e3 cknagmpoBaHUs KOHEYHON
npoayKumn n nonycpabpukaTos, N yMEHbLLEHWE HeonpaBAaHHbIX PacxodoB MaTepuarnos
n BpemeHun. log «napannenbHon paspaboTko» MOHUMAETCs BapuaHT CUCTEMHOrO
noaxoda K CO3[4aHWM MpoAyKuMu nNpeanpuaTus, npeanonararolmn OgHOBPEMEHHOE
NPOEeKTUpoBaHne u3genusi, MpoLeccoB €ro W3roToBMEHWs U CONpoBOXAeHus. B
YaCTHOCTW, NapannenbHoe NPOEKTUPOBaHNE MOXET NOHMMAaTbCS Kak NPOEKTUPOBaHWE C
y4eTOM NPOM3BOACTBEHHbIX M 3KCMMyaTaLUUOHHbLIX OrpaHuyeHun. 30ecb CTpemsATcs
yyecTb BINUSIHWE MpPaKTUYECKU BCEX acnekToB >KM3HEHHOro LuKra npoayKumu
npeanpuaTMa Ha HavanbHbIX CTagusX OCYLLEeCTBMEHUS NpoekTa, Kyaa W cTekaeTcd
cooTBeTCTBylOWan uWHdpopmaumns. B 6Gonee LWMPOKOM KOHTEKCTE peyb UAET O
COrNacoBaHHON WHXEHEePHON AeATenbHOCTM No paspaboTke W ynpaBneHWIo BCEM
XM3HEHHbIM LMKIIOM MpoAyKumMm — OT opMmupoBaHMa noTpebHOCTM U MOArOTOBKM
TEXHWYECKOro 3aJaHusi Ha HeKoTopoe usfdenve [0 KOHUa ero aKkchnyataumm u
yTunusaumu.

B ycnoBusx ObICTpbIX U TpyAHONpeackasyembiX M3MEHEHUN KOHBIOHKTYPbl pblHKA
BO3HMKAET HOBOE MOKOJIEHME T.H. «PACLUMPEHHbLIX NPEeanpUATUNY, KOTOPble, OTHIOOb He
CTPEMSACL CTaTb MOHOSUTHBLIMW OpraHM3aunsaMmn, UMEKT OTKPbLITYHO, pacrnpenenieHHy U
NepeMEHHY0 CeTEeBYK CTPYKTypy. BHyTpuM Takoro npegnpusatua cocpenoToYeHbl
rnaBHble, CTpaTernyeckne 3HaHus, NPoLecChl U pecypcbl, a OCTarnbHble (MeHee BaXHbIe)
npoLecchbl 1 KOMMOHEHTbI AOBEPSATCS NOCTaBLUMKaM, NoApSAYMKaM U NPOYUM BHELLHUM
naptHepam. MogobHasa cTpaTerns no3sonsieT cobpaTb BoeauHO 1 6onee paumoHanbHO
NCNoNb30BaTb OrPaHWYEHHbIe PecypCbl NPeanpuUATUS, Hanpumep, NMPUMEHAs UxX Ang
OOCTVMXKEHMST  pellalolmx MNpeMMmyLlecTB B KOHKypeHTHon ©opbbe Gnarogaps
yBenunyeHuto cpeacts, naywmx Ha HUOKP, nogrotoBky M mepenoaroToBKY nepcoHana,
3aKynky Hanbonee nepenoBoro obopynoBaHMA M HAaeM Ha paboTy Ny4dLMX UHXEHEPOB U
KommepcaHToB. C apyron CTOpPOHbI, 3TO obecneunBaeT ObICTPLIN POCT 3PEKTUBHOCTH
npeanpuaTMs  nNpu  HebonbluMX 3aTpaTax KanuTana W YNpOLWEHHOW CTPYKType
ynpaeneHus. HakoHel, B psage cnyyaeB yCKOPSIETCS 3anyck NpoAayKumMyM B NPOU3BOACTBO
B pe3ynbTaTte HenocpeacTBEHHOIO MCMOMb30BaHMA NyYyLero onbita U Tpaauumn Opyrux
npeanpuaTni.
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B TepMuHe «BUPTYyanbHOE NpeanpusaTME» HanUUO sIBHAsi KOMMbIOTEPHAs aHanorus ¢
MOHATUEM «BUPTYyanbHOW MaLUWHbI», A€ HU OAMH MPOLECC He MOXET MOHOMOSIbHO
NCNoNb30BaTb HUKAKOW pecypc U BCE CUCTEMHbIE PEecypCbl CYMTAKOTCA pecypcamu
noTeHunanbHO COBMECTHOrO MCMNonb3oBaHusA. BupTyanbHoe npeanpuatve cosgaeTtcs
nytem otbopa Tpebylomnxca 4YenoBevyeckuX, OpraHn3aLMOHHO-METOOMYECKUX U
TEXHOSTOMMYECKUX PECYpPCOB C PasHblX MpeanpusaTMin U UX KOMMNbIOTEPHOM WHTErpauuu,
npuBogsllen K (OPMUPOBAHMIO TMOKOW, AWHAMWYHOW OPraHW3auVOHHOW CUCTEMBbI,
Hanbornee npucrnocobneHHon AOnsi CKOpPEeWWero BbIMyCKa HOBOWM NpodyKumMM u ee
onepaTUBHOM MOCTaBKM Ha pblHOK. CriegayeT nogyepkHyTb MeTadopuvecKknin xapakrep
NMOHATUSA BUPTYanbHOrO MNPEeAnpUATUS: MOMHOCTbIO BUPTYasribHOE, T.e. «HEe uMmeloLlee
6a30BbIX CTPYKTYp B peanbHOM (hU3n4eCcKOM NPOCTPaHCTBEY, NPeanpuaTMe, KOHEYHO, He
MOXeT cywectBoBaTb. Peyb ugeT 006 WHTEHCMBHOM B3auMMOOENCTBUMM pearibHO
UMEILLIMXCA crneunannucToB 1 NoapasaeneHnin pasnuyHbIX NpeanpusaTui B BUPTyanbHOM
NMPOCTPaHCTBE C MOMOLLBD HOBEWWMUX WMHPOPMALNOHHBIX U KOMMYHWUKALMOHHbIX
TEeXHONornn. JTO B3aMMOOENCTBME MPU3BAHO MOBbLICUTbL YPOBEHb Koomepauun wu
KoOpAMHaUUM napTHEpPOB, @ B KOHEYHOM WTOre, KOHKYPEHTOCMNOCOBHOCTb COBMECTHO
NpovM3BOANMMON MMM NPOAYKUMM W, COOTBETCTBEHHO, MpubbINb. C  BKAOYEHVEM
3aKa34nKoB 1 NOAPAOYMKOB B €OUHYIO OTKPbITYIO OPraHM3auMOHHYH0 CTPYKTYPY rpaHuubl
Mexay B3auMOOENCTBYOLWMMU NpeanpusaTUAMU  CTAHOBATCA BeCbMa HeYeTKUMWU,
nNpo3payvyHbiMKU M NOABWXHbIMU. Tpebyembli ypoBEHb NAPTHEPCKUX OTHOLLUEHUA MexXay
NnocTaBLUMKaMM W KNWEHTaMu BO3pacTaeT: npeycrneBaHWe OOHUX eCTb Heobxoammoe
ycnosue npeycnesaHusa apyrux. lNpu atoM npeanpusatne umeeTt 6ornblue LWAHCOB
oCTaTbCA AO0BOJSIbHBLIM CBOMMM NOCTaBLUMKaAMWU, €CNN OHWM OyayT akTMBHO y4acTBOBaTb B
pa3paboTke HOBbIX MPOAYKTOB, YCIyr U Aaxe cTpaternin ero geatenbHoctu. Co3gaHune
BMPTyanbHOrO  MPeanpuaATMS  O3Ha4YaeT  MHTerpauMilo  yHWKanbHOro  OnbiTa,
NPOM3BOACTBEHHbLIX BO3MOXHOCTEM W NepefoBblX TEXHOMNOrMM psga npeanpusitTun-
NnapTHEPOB BOKPYr HEKOTOPOro MpoeKTa, KOTOpbiA OHW HEe MOryT BbINOMHUTL B
oTaenbHocTW. Tak, Hanpumep, MOXHO 00beaUHUTL 4OCTOMHCTBA BONbLUNX NPeanpUsTUn
(MOLWHBIX, HO obnagalwmnx CUNbHON WHEPUMOHHOCTBID UM MNO3TOMY MeANeHHO
pearvpylowmnx Ha W3MEHEHUss TMPOEKTOB WNW pblHKA) W ManbiX NpeanpuaTuii
(ncnbiTbiBAOWNX HEOOCTATOK B pecypcax, HO CMocOOHbIX ObICTPO pearMpoBaTb Ha
N3MEHeHUs 1 Nerko nepecTpavsaTbes).

Hapsgy € nepedvcneHHbiMM CyWecTBYET elle Hemano KOHLUEenuuin opraHu3auum
9(PEKTNBHOrO COBPEMEHHOIO MPOU3BOACTBA, HaMpuMmep, B paMKax «MNOOBVKHOIO»
(Agile), «dpaktanbHoro» (Fractal), «oby4atoweroca» (Learning), «MHTenneKkTyanbHOro»
(Intellectual), rmbko nepeHanaxuneaemoro (Reconfigurable) n 1.n. npeanpuatmns. AHanus
nokasarn, 4To BCe OHV NpeaycMaTpuBatoT B TOW UMW MHOW CTENEHMW:

- UHmMesiIIeKmyanu3ayuro, T.e. BHeApeHNe CUCTEM UCKYCCTBEHHOIO MHTENNEeKTa B
aBTOMAaTM3NPOBaHHOE MPOEKTUPOBAHME MU NPON3BOACTBO;

- uHOueudyanusayuro, T.e. OpPraHN3aLmnio Kaxxgoro paboyero mecta (OcHalleHune
nporpaMMHbIMK  CPEACTBaMM NOOAEPXKKA MPUHATUS  pelueHun, dopmunpoBaHne 6as
AAHHbIX U 3HAHW), OPUEHTUPOBAHHOIO Ha KOHKPETHOro yYacTHWKa NPOW3BOLCTBEHHOIO
npouecca v npu ero yyactuu;

- UHmMeHcugukayuro, T.e. nosbllleHne 3IPPEKTUBHOCTU UCMNOMb3OBAHUA BCEX
NMPOV3BOACTBEHHbIX PECYPCOB, B TOM YMCMeE COKpalleHue MPOU3BOACTBEHHOrO LUMKNa,
npu obecneyeHnn TpebyemMoro ypoBHSA KayecTBa MPOAyKUMW, Mpexae BCero, 3a cyet
NMPUMEHEHUS «BbICOKUX TEXHOMOrMNY.

OBOMOLUMOHHbIV aHanus NpPOM3BOACTBEHHO-TEXHONOMMYECKMX CTPYKTYP
NPOMBbILLSIEHHOrO NPEANPUATUS KaK OpraHn3aLmMoOHHO-TEXHNYECKOro obpasoBaHng OT ero
peMecneHHoro Tuna A0 COBPEMEHHOro KOMMbITEPUINPOBAHHOIO MOXET CHAYXUTb
unnioctpaunen obliero 3akoHa COBepLUEHCTBOBaHWUS mMOOro knacca TexXHUYeCKuX
(ncKkyccTBEHHBIX) 00BEKTOB (YCTPONCTB, TeXHONorum u 1.1.). C 9BOMOUMOHHBIX MNO3ULNIA
nobor TEXHUYECKNA OOBEKT, BO3HUKHYB KakK HEKOE MHXEHEePHOe peLleHue, B npouecce
CBOEro pasBuMTUSA (COBEPLUEHCTBOBAHWS) B HaMpaBfieHUW MNOBbIWIEHWUS [NaBHOMO
nonesHoro adhpektTa — KONMYECTBEHHOM OLEHKUN LieriecoobpasHOCTN CBOEro CO3haHus —
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HauMHaeT «3aBOEBbIBaTb MNPOCTPAHCTBO», T.€. YBENWYMBAET Maccy, rabaputbl W
aHeproemkoctb (M, I, 3). 3aTem, [OCTUrHyB HEKOTOpPOro npefena, HanpoTue —
YMeHbLUAeTCsl, «CBepTbiBaeTCs». Takum obpasom, «naeansHoe» TEXHUYECKOE pelleHue
— 9TO OOBEKT, KOTOPOro HeT, a ero PyHKUMM (N0 AOCTUXKEHMIO FNMaBHOIO MOJIE3HOMO
adpbekTa) BbINOMHAKTCS:

I(R)=lim®, (M, I,3)
M,I,9—0 ’

rae M — macca, [ — rabaputbl, 3 — 3HEProeMKoCTb, N — KONMMYECTBO BbINOSIHAEMbIX
PYHKLMNA.

lNpoBefeHHbIN aBTOPOM aHanmn3 nokasarn, YTO CYLeCTBEHHOW CTeneHn CBepTbiBaHUSA
(komnnekcHoro pecypcocbepexeHns) B  OpraHM3auUOHHO-TEXHUYECKON CTPYKType
KOMMaKTHOro MPOW3BOACTBA MALUMHOCTPOUTENBbHOM MPOAYKUMM BO3MOXHO pearibHO
AobuTbCAa Tpems NyTamu:

- 3a cyeT nepefayvn yactn OYHKUUIN BHELLHEMY OKPYXXEHWUIO, KaK 3TO peanu3yeTcs
B OPraHu3aLMOHHO-TEXHOMOMMYECKUX CTPYKTypax pacwupeHHo20 W eupmyarbHO20
npeanpuaTuig,

- 33 CYeT COBEpPLUEHCTBOBAHWUS pPeKpeMaTU4ecKuX CBA3EW B XOAE COrracoBaHHON
UHxxeHepHon peatenbHocTn («Concurrent Engineering»), kKak 3T0 peanusyeTcs B
OpraHn3aLMOHHO-TEXHOOrMYECKNX CTPYKTypax Mo08UXHO20 n a2ubko
rnepeHanaxusaemMoz2o NpeanpuaTum;

- 33 CYEeT MNPUMEHEHUA MYNbTUAreHTHbIX TEXHOMOMMA U CUCTEMbl «TMOPUAHOrO
WHTEenneKTa», Kak 3To peanusyeTtcs B OpraHm3auMOHHO-TEXHOSTOMMYECKUX CTPYKTypax
UHmMernekmyarnsHo20 n obyyarouwe20cs nNpeanpusaTun.
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SUMMARY

A profound analysis is given to traditional and latest organizational and technical
structures which ought to suite enterprises of our home machine-building industry. It is
specified that the compact approach to increasing the efficiency of production at least in
three directions on their basis has advantageous perspectives.
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CTPYKTYPHbIX CUHTE3 MHOTOLLEAEBOTO
METAAAOPEXYLULETrO CTAHKA

A.H. Ceupckut, A.A. YeonbHukos, A.B. YynunuHx

AHanuM3 HOMeHKnaTypbl [JeTanen MalIMHOCTPOEHUS CBUOETENbCTBYeT O ee
OoTHOocUTenbHOM nocTtosiHcTBe [1]. [Oetann mawwuH (puc. 1) B nopaenswooLwemM
GonbLUIMHCTBE NPEACTaBnAT cO60N KOMBUHALMIO Ten C perynsapHbIMU NOBEPXHOCTAMM
(LMNUHOPOB, KOHYCOB, NPU3M U T.M.), obpabaTbiBaEMbIMN Ha TOKAPHbIX, CBEPMUSbHbIX,
dpesepHbIX, WNMgOoBanbHbIX K T.M. MeTannopexywmx craHkax. OgHako cyuiectByeT
uenbii pag NpPOMbIWNEHHBIX M3OENUN, UMEKLWMX HeperynspHyio ¢opmMy, AOBOSbHO
CMOXHble MOBEPXHOCTU M BBINOMHALWMNX BECbMa OTBETCTBEHHOE HasHadeHue: getanmu
drozenska camorneta, Koprnyca aBToMobund, nonatkM TypbuH, konupbl u gp. Ux
N3roTaBNMBalOT Ha CNeLManmM3MpoBaHHbIX CTaHKax C pa3HbIMU CUCTEMAMU yNpaBrieHUs,
B nocnegHee BpeMsi — C YMCIOBbIM NPOrpaMMHbIM ynpasreHneM. YaenbHbl BEC Takmx
getanen coctaensetr o 8% obwen MaWUMHOCTPOMTENBHON HOMEHKNaTypbl, HO
NPOM3BOACTBEHHAA 3HAYMMOCTb WX BeCbMa BbiCOKa. Hanpumep, B COBpEMEHHOM
npon3BoAcTBE He0oOXOoAMMbl nNpecc-hopMbl M LUITAMNOBasd OCHACTKa pPa3HOro HasHaye-
HWS, KOTOpble ABMNSAIOTCS MPOMEXYTOYHBIMU HOCUTENAMU (POPMbl U UCMONb3YOTCA ANs
n3rotoBrneHnsa 6Gonblioro 4umucrna (Tupaxka) KOHEYHOW npoaykumu. WaroToBneHue
noaobHbIX U3OEeNUA  ABNAETCS  aKTyanbHOW W CIOXHOW 3afjayet COBPEMEHHOM
TexHornornn metannoobpabotkn. Cnegyer OTMETUTb, YTO W3rOTOBMIEHWE KOPMYCHbIX
petanen (50% Ha puc. 1), cocTosawmx M3 BOMbLIOrO Yncra ANeMeHTapHbIX 00bEMHbIX
Ten, MNOBEPXHOCTU KOTOPbIX PacrosioXeHbl MoA PasfUYHbIMU yriamu, no TPYyLHOCTU
BMOJSIHE CONOCTaBMMO C MeXaHO0BpaboTKOW HeperynspHbIX MOBEPXHOCTEN.

Homenxnatypa netaneii

|
] ]

Hetam Hetanu
PerynApHOI (hopMEL HEPErVIAPHOH (hopMEL :
']_III ..Illl
| |
Lem [IpraMarnaeckue 11
oK JIOCKHE
BpaLIEHHA P ] )
e 1 .\'|!III .\Illl
| |
[ ] | ]
Kopotkue JlmHHELE ConomHse KopnycHeie
_.I_.Ihlu II._.IIII '|!III| .\-rJ"II

PucyHok 1 — [letanu, nsrotaBnuBaemble MmexaHoobpaboTkon [1]

Mcxoasa v3 BbILEN3NOXEHHOro, aBTopbl NOCTaBWnW nepen cobon 3agayy co3gaHus
YHMBEPCAnNbHOro CTaHOYHOro obopyaoBaHMs, CMOCOBHOro npou3BoAUTb 0OpaboTKy
pe3aHnmeM Kak KOMMIIEKCOB 3fleMEHTapHbIX NOBEPXHOCTEMN, XapaKTEePHbIX A1 KOPMYCHbIX
getanen, Tak M yyacTKOB (CKynbNTYpPHbIX) MOBEPXHOCTEN HeperynspHon ¢opmbl Ha
dacoHHbIX geTanax. B pesynbTaTe npoBedeHHbIX MccnegoBaHun Gbina npegnoxeHa
KOMMOHOBKa MHOrOLIENEBOro CTaHka, BKMoYalLlas MexaHn3m nepemMeLleHnst pexyLuero
WHCTPYMEHTA Ha OCHOBE NapasnsienbHON KNHEMATUKK (puc. 2).
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PucyHok 2 — KomnoHoBKa MHOroLeneBoro ctaHka [2]

B cTaHke npegycMmoTpeHa WHCTPYMEHTarbHasi rofnioBka C BbIABMXHOW NMUHOMNBIO 1,
nnatdopma 2, nepemeLiaeMass MEXaHM3MOM MapanfienbHoONn KMHemaTuku, nnatdgopma
3, Hecylada KpecToBbIM CTON 5, CTOMKM 9 U MHCTPYMEHTanbHbIN MarasvH 4. KpectoBbin
CTON, CHabXEHHbIA OMpPOKMAbLIBAIOLWENCS MOBOPOTHOW nnaTtdopmon 6, no3eonser
yNpaBnsTb MOSMIOXXEHWEM 3aroTOBKM MO NATU koopauvHatam (Xz, Yz, dz, B2, Vo).
MapannenbHasi KWNHEMATUKA, pacnonoXxeHHas Ha nnatdgopme 8, BbinonHaeTca Ha 6ase
MEXaTPOHHbIX TENecKOMUYEeCcKUX YCTPOWUCTB 7 MNOCTynaTenbHOro nepemeLleHns u
ynpaBnsaeT OBUKEHMEM UCMOMHUTENBHOrO opraHa no wectun koopamHatam (X, Y, Z, a, S,
y). B npouecce o6paboTkm MOXeET NPOUCXOANTb aBTOMaTuyeckasi CMeHa MHCTPYMEHTA,
NMOMeLLEHHOro B MarasuH 4.

YnpaBneHne ctaHkom ocyulectenserca cuctemon UMY Ttuna NCPC Ha ocHoBe
nepcoHarnbHoro komnbtoTepa [3].

B coBpeMeHHOM CTaHKOCTPOEHMUM HaxoOaT CcBoe MNpUMEHeHMe pasHble Buabl
YCTPOWCTB napannenbHon KuHemaTukn [4, 5]. BbiOop KOHKpEeTHOW napanienbHON
KMHEMaTUYeCKOM CTPYKTYpPbl MexaHu3Ma MepeMelleHns pexyLiero WHCTpyMeHTa B
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CTaHKe paccMaTpuBancsd aBTopamMu Kak 3agada komOGuHaTopHoOM onTumusaumn. [Onsa ee
pelleHnst NPUMEHSNCS cneunanbHO pa3paboTaHHbI reHeTudeckuin anroputm (puc. 3).
Ero pabota HauuMHanacb ¢ (OPMMPOBAHUS «HaYanbHOW MONYNAUUUY» - CRyYamHOro
MHOXeCTBa BapWaHTOB CTPYKTYp napannenbHon kuHematukm S(0), KoampoBaHHbIX
nocnegoBatenbHOCTAMU M3 M ABou4YHbIX «xpomocom»: S(0) = {s;, S, ....Sy } € Q,
Kaxgass w3  KOTOpbIX cogepXana n OWMTOB C  KOAMPOBAHHLIMK  3HAYEHUSIMU
NHTepecytowero napameTpa B Buge «1» unu «0». Bblumcnsanock HavanbHOE 3HaYeHue
PYHKLUMM NpUrogHocTu f(s), TouHee, ee HOPMUPOBAHHOTO NpeacTaenenus fiy(s) : Q — [0,
1], nony4YeHHOro 13 ncxogHon oyHKUMK f(s) NnyTem NMHENHOIro MacluTabnpoBaHus:

fu(s) = (f(S) = frin ) / (f(S) = frnax ),

rae fmax W fmin — COOTBETCTBEHHO MAKCMManbHO U MUHUMAIIbHO BO3MOXHbIE 3HA4YEeHUS
dyHKUMM f(S).

Mcnonb3ya HauvanbHyto nonynauuio  S(0), nocnegoBaTenbHO NEpexoannun K
opMUPOBaHUIO U aHanu3y xapaktepuctuk nonynaumi S(1), S(2) n T1.4., NpUMeHsas
reHeTu4eckme onepatopbl penpoaykumm (oTbopa), KpoccuHroBepa (KpoccoBepa) u
MyTauun. Penpoaykumsi — npouecc, B KOTOPOM XPOMOCOMbI KOMMPYKOTCS COrnacHo
3HayYeHnam nx oyHKUMKM npurogHocTn. Hanbonee npocton cnocob konnposaHus (0T6opa
N COXpaHEHUs1) XPOMOCOM C «JyudlIMMWNY 3Ha4YeHuaMMU f(S) B anropuTMmmuyeckon copme
UMUTUPYET BpaLleHMne Koneca pyreTku, Ha KOTOPOM KaXObli KOHKYPUPYIOLMIA BapuaHT
(xpomocoma) wumeeT none nnowanbo, MNPOMOPLMOHANBHON 3HAYEHU0  YHKUUK
npurogHocTn. «Koneco» Bpallanochb CTOMNbKO pas, CKOSNIbKO BapnaHToB Heobxoaumo ans
cnegywouwlen reHepaumm  (NOKONMEHMS), BCSKUWA pa3 OCTaHaBNUBAsiCb HaMNpOTMB
KOHKPETHOro BapuaHTa.

K otobpaHHbIM Takum obpasom XxpomocomMaMm pfanee MNPUMEHSINU FeHeTUYEeCKUin
onepaTtop KpoccuHrosepa (ckpewmBaHusi). B npoctenwem cnyyae ans criybyanHo
BblOpaHHOM Mapbl HasHavaeTcsa crydamHoe uucno k € {1, 2, ... n — 1}, Ha3bIBaemoe
MECTOM (CalTOM) KPOCCMHroBepa, Mocrfie KOTOPOro y4yacTkum 3TUX OBYX XPOMOCOM C
BEPOATHOCTbIO Pyxp MeHsoTCA MecTamu. KpoccuHroBep oOTBeYaeT 3a CMmeluvBaHue
WHOpMaLMK, ero BeEpoSATHOCTb 06bIYHO npuHMMaeTcsa P = 0,6. MNpouecc nosTopsnica
Ons BCeX OCTanbHbIX XPOMOCOM Tekylien nonynsumu S(t), noka oHa He okasblBanacb
nycTomn.

[Mocne KpoccuHroBepa K XpPOMOCOMaM-BapuaHTaM MPUMEHSANCA reHeTU4eCcKui
onepaTtop MyTauuu, COCTOALWMA B Cry4YanHOM W3MEHeHUM (Ha NPOTUBOMONOXHOE)
3HavyeHusa Kaxgoro 6uta C BeposATHOCTbIO Pyyr. Takum obpasom, uenb onepartopa
MyTaLuMKn 3aKNO4YaeTcs B NOBbILEHUN pa3HOOOpa3nsa nomcka 3a cyeT BBEAEHMS HOBbIX
XpPOMOCOM B MNOMyNAUMIO, MOCKOSbKY YUCIO YrieHOB nonynsumm M HamMHOro MeHblue
obLero yncna BO3MOXHbIX Xxpomocom (2") B npocTpaHcTBe noucka Q. MpumeHeHue
MyTauun obbIYHO ocylecTBnsieTcs ¢ BeposaTHOCThIO 0,001 < Pyyr < 0,01, T.K. CNULWKOM
yactoe MnpUMEHeHue MyTauum MpPUBOAUT K pPaspyLUEHUd XPOMOCOM C BbICOKMMU
3HaAYEHUAMU (PYHKLUMM NPUFOAHOCTU, YTO YXyALlaeT CXOOUMOCTb pesyrbTaTa.

Mcnonb3oBaHHbIN FEHETUYECKMI anroputM MMUTMPOBaN B CUCTEMHOM BpEMEHMU
npoLecc eCTeCTBEHHOW 3BOSMIOLMN XUBbIX OPraHM3MoB. B pesynbTtate ero paboTtbl 6bina
BblOpaHa napannenbHas KMHeMaTudeckas CTpyKTypa Tuna «Tpuno», nos3sonstoLlas
obecneynTb HeobXxoaMMble NepeMeLLEHUs PexyLlero MHCTpPYMeHTa nyTeM U3MeHeHUs
ANnH (T.e. ynpaBneHusl) MUHUMarnbHbIM KOMMYECTBOM KMHEMaTU4eCKMx nap — Tpex
WTaHr (cm. puc. 2).
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SUMMARY

Structural synthesis of the multi-purpose metal-cutting machine tool for the complex
form details manufacturing is carried out. The original algorithm for a combinatory
optimization of the design decisions is developed. The computer aided technology for
design decisions making support is created on its basis as well as a type of the
mechatronic device for the cutting tool driving is chosen.

YAK 658.51

AHAAN3 COBPEMEHHbIX CUCTEM
TEXHOAOTUYECKOW MOATOTOBKU MPOU3BOACTBA

A.Jl. KnumeHmbes

Ha coBpeMeHHbIX NpeanpusTUaX 3HaAYMTENbHOE KONMMYECTBO BPEMEHM U CPeacTs
TpaTtuTCa Ha [MpPOEKTUPOBaAHME B LENOM U Ha pas3paboTky (MpoekTupoBaHME)
TEXHOJTOMMYECKNX NPOLLEeCCOB B YAaCcTHOCTU. OCHOBHbIM MyTEM peLleHus 3Ton npobnembl
ABNAETCS NpoOBeAEeHME KOMMIIEKCHOW aBTOMaTU3aumMm Kak NpoOeKkTUpOBaHNA cOBCTBEHHO
N34enun, Tak U MPOEKTUPOBAHUSA TEXHOMOrMYECKUX MPOLECcCoB, T. €. aBToOMaTusauus
TEXHOMNOrM4YeCcKon NoAroToBKM NPOM3BOACTBA.

O6wyMn  LensamMmM aBTOMaTU3aALMN TEXHOJOTMYECKON MOArOTOBKM MNPOM3BOACTBA
ABNAOTCS:

1) coKkpalleHne TPYOAOEMKOCTU TEXHOMOMMYecKor NoAroTOBKM MPOM3BOACTBA M, Kak
crnencTsBue, CoKpallleHne Yncna TeXHONNOroB;

2) coKpalleHne CPOKOB TEXHOMOMMYECKOM NOArOTOBKN NPOM3BOACTBA;
3) noBblleHNe kadecTBa paspabaTbiBaeMblX TEXHONMOMMYECKMX NPOLECCOB.
MogrotoBka nGOro npPoM3BOACTBA COCTOMT M3 psga  I3TanoB: HayYHOro,
OpraHM3aLMoHHOro, KOHCTPYKTOPCKOTO W TexHomorudeckux. [pu aToM cam npouecc
co3fgaHuss o6beKToB B MALUMHOCTPOEHUW TakkKe COAEPXKUT psg nocrefgoBaTernbHbIX
3Tanos:
1) obocHoBaHne HeOHXOAMMOCTM CO3aaHNsA 0ObEKTA;

2) npennpoeKkTHble  HayyHo-uccriegoBaTenbCkMe U OMNbITHO-KOHCTPYKTOPCKME
paboTbl;

3) npoekTnpoBaHue O0OBLEKTA;

4) TexHonornmyeckas noaroToBka NpOM3BOACTBA;
5) wnsrotoBneHue;

6) Hanagka;
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7) nepepava B aKcnnyatauuto (BHegpeHue).

TexHonornyeckasas noarotoBka MNPOM3BOACTBA SABMSETCA MPOEKTHbIM — 3TanoMm,
CBSA3YIOLLMM 3aBEpPLUEHHbIN 3Tan MNPOEeKTUpOoBaHWA OObekTa C Hadanom 3Tana ero
narotosneHunsa. OOLWEeNn Lenbi TEXHOMOrMYEeCKOM MOAroTOBKM MPOU3BOACTBA ABNSAETCS
AOCTWXKEHME B Mnpouecce U3roToBneHnst 06bekTa ONTUMAanbHOrO COOTHOLLEHUS Mexay
3aTpatamu 1 NofydaembiMn pesynbTaTtamu.

B obwem cnyyae mexHonoauyeckass rnodeomoeka npousgodcmea (TTII)
npeacraenseT cobon Komnnekc paboT No obecneyeHnto TEXHONOTMYHOCTN KOHCTPYKLUK
3anyckaemoro B NpoM3BOACTBO U3AENUS, NPOEKTUPOBAHUIO TEXHONOMMYECKMX NPOLLECCOB
W CpeacTB TEexXHONorm4yeckoro obecneyvyeHus, pacyeTy TexHu4Yeckn OBOCHOBAHHbIX
MaTepuarnbHbIX U TPYAOBbLIX HOPMATUBOB, HEO6XOOUMOrO KONMYecTBa TEXHONOMMYECKOro
obopyaoBaHuMss M MNPOM3BOACTBEHHbIX Mfowanen, BHEOPEHMIO TEeXHOMOrM4Yeckux
NnpoLeccoB M yMNpaBfieHUId UMK B NpoM3BOACTBax, obecneymBaromMx BO3MOXHOCTb
BbIMyCcKa HOBOro n3genus B 3agaHHbix obbemax. [2]

B npouecce Tl NpuMEHSOTCA Kak 3BpUCTUYECKME, Tak M opManmn3oBaHHble
meToAabl. Mpn 3TOM nepBble BCNEACTBUE HEAOCTATOMHOM CTeneHn dopmanusaumn He
MOryT OblTb @aBTOMaTM3NPOBaHbl U peanu3yoTcs KBanmpuuMpoBaHHbIMU NPOEKTaHTaMMU,
a BTOpblE€ OCHOBbIBAKOTCS Ha onpegeneHHbIX PU3NKO-MaTeMaTUHECKNX
3aKOHOMEPHOCTAX U LUMPOKO NPUMEHSI0TCA Npyn asToMatusaumm TIT1.

Coctae TIIM Ha npegnpuaTun, opraHusaums u ynpaeneHue npoueccom TN
pernamMeHTMpyTCa psagoM CTaHAapToB, BXOASLUNX B €OUHYI0 CUCTEMY TEXHOMOMMYECKOn
nogrotoekn npoussogctea (ECTIII), koTopas TeCHbiM 0Opa3oM CBsid3aHa C €OWHOWN
CUCTEMOW KOHCTpYKTOpCKon gokymeHTauun (ECKL), egmMHOM cMCTEMOM TEXHONOrMYECKON
aokymeHtaumm (ECTI) u npegycmatpuBaeT MakcumaribHO BO3MOXHOE NpUMeEHeHue
TUNOBbLIX MPOEKTHbIX PELUEHWUA, TUMOBLIX TEXHONMOMMYEeCKMX MpOLLeCCOB, CTaHOAPTHOM
TEXHONMOMMYEeCKON  OCHACTKM, MepeHanaxuBaemoro obopyooBaHMss W CPeAcTB
aBTomMaTtumsauuu.

YTpUpoBaHHO nNpouecc TEXHOMOrMYecKoM MNOoAroTOBKM  NPOM3BOACTBA  MOXHO
npeactaBuMTb Kak npeobpas3oBaHWe OnucaHus AeTanu, ysna unu usgenusa B Lenom,
NPeACTaBfEeHHOro B BUAE YepTEXen, B COBOKYNHOCTb TEXHONOMMYECKON OOKYMEHTaLUN.
OT0T Npouecc 0bbIYHO BKNOYAET B cebs pelueHne cnegyowmx 3agad [1]:

e pa3paboTky ONTMManbHOrO TEXHOJSIOTMYECKOro MniaHa  (Mapupyta) Kak
nocnenoBaTenbHOCTM onepaumni;

e POEKTUPOBaHWE TEXHOMOrMYecknx onepauMm C BbIGOPOM  CTAHOYHOrO
obopynoBaHuda, NpPUCNOCOBNEHUA U MHCTPYMEHTa, a TaKkke HasHavyeHueMm
OonTUMarnbHbIX NapaMeTpoB TEXHONOMMYECKNX PEXKUMOB;

e pacyeT TEeXHUKO-IKOHOMMYECKUX MoKasaTenen TeXHUYEeCKUX MpoLeccoB: 3atpar
TpyAa, BCNoMoraternbHbiX W OCHOBHbIX MaTtepuanoB, a Takke (npu
HeobxoanmocTn) cebecToMMOCTN N3rOTOBMNEHNS;

e pa3paboTKy COBOKYMHOCTM HEOBXOAMMOM TEXHONOMMYECKON JOKYMEHTaLMMN.

B pamkax wuHTerpaumm npoueccoB NpPOEKTUpOoBaHWs W obecneyeHns npuHUMna
CKBO3HOro npoekTnpoBaHus npouecc TII kak ogMH 13 3TanoB NPOEKTUPOBaHMS AOSKEH
ObiTb  aBTOMaTU3MpOBaH. [lpu 3ToM pasnuuHble 3agayun  TIMN moryT  GbiTb
aBTOMAaTM3MPOBaHbl B PaA3fIM4YHON CTEMNEHW, B 3aBMCMMOCTU OT CTENeHn chopmanusauumn
N LenecoobpasHoCTML.

[na aBTOoMaTM3auMn npouecca CKBO3HOrO MNPOEKTUPOBAHUSA MWCMONb3yeTca psg
CpeacTB KOMMbIOTEPHOW NOALEPXKKM NPOEKTUPOBaHUS. B 3aBMCMMOCTM OT peluaemblx
3agad aTm cpeacTtea MoryT OblTb 4OCTATOYHO YCNOBHO pa3buThbl Ha:

e CUCTEMbl aBTOMATU3aLNN KOHCTPYKTOPCKOro NpoekTupoBaHus — CAD,;

e CUCTEMbl aBTOMaTU3aLMM NOATOTOBKN YyNPaBAsOLWMX NporpaMm A5is NporpaMMHoO
ynpaensaemoro obopyaosaHust — CAM,;

e CUCTEMbI aBTOMaTU3aLMN NHXEHEPHBbIX pacdeToB — CAE;
e CUCTEMbI aBTOMaTU3aLMM TEXHONOMMYECKOM Nnoarotosku nponssoacrea — CAPP;
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e CUCTeMbl NnoaaepXkn BeaeHmnd rnpoeKToB n ,El,OKyMGHTOOGOpOTa — PDM,

e CUCTEMbI MHGAOPMALIMOHHOIO COMPOBOXAEHUS WU3AENUMA Ha PasfMyHbIX CTagusax
>KN3HEHHOro uukna — PLM.

G,

CAD < »( CAPP

RCED

A4

ERP

A

PDM

PLM

PucyHok 1 — CTpyKTypa CMCTEM KOMMJIEKCHOW aBTOMaTU3aLUN NPOEKTUPOBaHMS

CAD, Computer-Aided Design — ABTOMaTU3MpOBaHHOE NpoeKkTupoBaHue. TepMuH
ncnonb3yeTca Ana 0003HAYEHUs] LUMPOKOrO CMEeKTpa KOMMbITEPHBIX MHCTPYMEHTOB,
KOTOpble MOMOralT WHXeHepaMm, apxuTektopam W Apyrum npodeccroHanam B
OCYLLECTBIEHMM NpoeKTUpoBaHus. [3]

CAM, Computer-Aided Manufacturing— ABTOMaTU3NpoOBaHHOE MNPOU3BOACTBO.
TepmnH wucnonb3yetcs Ana o0603HavyeHUA nporpaMMmHoro obecneyeHusi, OCHOBHOWN
Lernblo KOTOPOro SABndeTcs Co3daHue nporpaMm Ans ynpasfeHust ctaHkamu ¢ Yl1Y.
BxogHbiMn paHHbiMM CAM-cuctembl SIBNsSieTCA reomeTpuyeckas Mogenb wsgenwus,
pa3paboTaHHas B cucteMe aBToMaTu3npoBaHHoro npoektuposanus (CAD). B npouecce
NMHTepaKTMBHOM paboTbl ¢ TpexmepHon moaenbto B CAM-cucteMe uHxeHep onpeaenset
TPaAeKTOpUN OBWXKEHUS pexyLlero WHCTPYMEHTa Mo 3aroToBke u3genusa (Tak
HasbiBaeMble CL-gaHHble, oT cutter location — nonoxeHue pesua), KOTopble 3aTeM
aBTOMaTMYeCKM BepMAULNPYIOTCH, BU3yanuanpyloTca (ana Bu3yanbHOW NPOBEPKM
KOPpPEKTHOCTN) M obpabaTtbiBalOTCsl MOCTAPOLIECCOPOM Af1si MOSMyYeHUs NporpamMmbl
yrnpaBreHnst KOHKPETHbIM CTaHKOM (Ha3biBaeMown Takke G-kogom). [3]

CAE, Computer-Aided Engineering — ABTOMaTnU3NpoOBaHHOE KOHCTPYyUpOBaHWME.
Mcnonb3oBaHue chneumanbHOro nporpamMMHOro obecneyeHust ANd  NpoBeAeHus
WH)XEHEPHOro aHanmsa NPOYHOCTU U OPYINX TEXHUYECKUX XapaKTEPUCTUK KOMIMOHEHT n
cbOpOoK, BbIMOMHEHHbLIX B CUCTEMaxX aBTOMAaTU3NPOBaHHOrO npoektupoBaHua (CAD).
MporpamMmmbl  aBTOMaTU3NMPOBAHHOIO  KOHCTPYUMPOBAHUSA  MO3BOSISAKOT  OCYLLUECTBNATb
OVNHaMMYeckoe MOAENMpoBaHME, MPOBEPKY W OMNTMMU3AUMI0O U3OENUA U CPencTB MX
Npou3BOACTBaA. TpaguuMOHHble obnactM aHanui3a BKMA4YawT B cebs: aHanus
HanpspkeHUn getanen n cbopok METOAOM KOHEYHbLIX 3NEMEHTOB, aHanu3 TEnnoBbIX U
XUOKOCTHBLIX  MOTOKOB  MeTod4aMu  BbIMMCNUTENbHOW  MMAPOAVMHAMUKKW,  aHanua
KMHEMATUKN, MOOENUPOBAHUE  OMHAMUYECKMX  MEeXaHM4Yeckux B3auMOLEWCTBUN,
MOZeNupoBaHne NPOM3BOACTBEHHLIX onepaunn (M1Tbe, npeccoBaHme v np.). [3]

CAPP, Computer-Aided Process Planning — ABToOMaTU3NpoOBaHHOE TEXHONOrM4Yeckas
NnoaroToBKa npo13BoACTBa (nnaHnpoBaHue TEXHONMOIrMYEeCKnx npoueccos).
Mcnonb3yeTca ans o603Ha4YeHNss NPOrpamMMHbIX MHCTPYMEHTOB, MPUMEHSIEMbIX Ha CTbIKE
cucTemM aBTOMaTU3NpPoBaHHOro npoektupoBaHus (CAD) n nponssogctea (CAM). 3agava
TEXHOMOrM4Yeckon noarotoBkn — no 3agaHHon CAD-mogenu nsgenusa coctaBuTb MnaH
€ro npousBOACTBaA, Ha3blBAEMbI OMNepauMoOHHON WM MapLIPYTHOW KapToW. [aHHbIn
nfaH COAEPXKUT YyKasaHMsi O MOCMEeAOBaTENbHOCTM TEXHOSOMMYECKUX U COOPOUHBIX
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onepauuii, UCMONb3yeMbIX CTaHKaXx W WHCTPYMEHTax W npoy. TexHonornyeckas
NoAroTOBKa MNPOM3BOACTBA OCYLLECTBSIETCS MO MMetowenics 6ase [aHHbIX TUMOBbIX
TEXNPOLIECCOB, NMPUMEHSIEMbIX HA KOHKPETHOM NpeanpusTuu. [3]

PDM, Product Data Management — YnpaBneHue gaHHbiMu 06 usgenun. Kateropus
nporpaMMHoOro obecneyvyeHus, NO3BONALAA COXPaHATb AaHHble 06 m3genuu B Hasax
AaHHbIX. K gaHHbIM 06 n3genuu, npexage Bcero, OTHOCAT UHXEHepHble OaHHble, Takue,
kak CAD-mogenun wn ueptexu (CAD), umdposble MakeTbl (DMU), cneuudbukaumm
maTepuanos (BOM). MeTtagaHHble cogepxaT uHdopMaumo o cosfatene danna u
TEKyWEeM cTaTyce COOTBETCTBYIOLIEN KOMMOHeHTbl. Cuctema PDM nossonder
OpraHM3oBaTb COBMECTHbI AOCTYNn K 3TUM AaHHbIM, obecneuymBasi MX MOCTOSIHHYIO
LeNnocTHoCTb, obecneynMBaeT BHECEHWEe HeoOXOAMMbIX WM3MEHEHUM BO BCe Bepcun
nspenusi, moguduuMpoBaTtb cneundukaumio matepmanos, NOMoraTb KOHUIypupoBaTb
BapuaHTbl nsgenus. OgHako cambiM BaxKHbIM nNpenmyLlectBoMm cuctembl PDM saBnsetca
€€ UCnonb3oBaHMe Ha MNPOTSXKEHUN BCEr0 XXU3HEHHOrO LMKNIa u3genuss B pamkax
KOHUenuun ynpasneHus 3TMM uukrom (cm. PLM). BonbwuHctBo PDM-cuctem
NO3BONAOT OAHOBPEMEHHO paboTaTb C MHXEHEPHbIMW AaHHbIMW, MOMYYEeHHbIMU OT
pasHbix CAD-cuctem. [3]

PLM, Product Lifecycle Management — YnpaBneHue Xu3HEHHbIM LIMKIOM U3genus.
[aHHbIn TepMuMH ucnonb3yetcss Ansa obo3HadeHus npouecca ynpaBneHust MOSHbIM
UMKNOM mM3aenus — OT ero KOHUenuuwu, 4yepes NpoeKkTUpoBaHWe M NpOM3BOACTBO A0
npodax, nocnenpogaxHoro obcnyxueanns u ytunmsauun. PLM — 3710 Habop
BO3MOXHOCTEW, KOTOpble MO3BOMASAT NpeanpuaTnio 3pgekTMBHO OOHOBMSATL CBOU
NPOAYKTbl U perneBaHTHbIe YCIyrn Ha NPOTSXKEHUWU nonHoro 6musHec-uukna. PLM — ato
OOVH M3 4YeTblpex KpaeyronbHbiX KamHen B UT-cTpykType no6oro nponsBoaCcTBEHHOMO
npegnpuatnd. Knoyesble KOMNoHeHTbl PLM — 3To ynpaBneHvne gaHHbiMKM 06 n3genuu
(PDM), coBmecTHOe npoektupoBaHve wusgenunsa (CPD, CAD, CAE), ynpasneHue
nponsBoacTeBeHHbIMK nNpoueccamu (MPM, CAPP, CAM). [3]

TpeboBaHne cobnogeHns NpuHLMNa CKBO3HOIO NpoeKkTupoBaHusa obecnevmBaeTcs 3a
CYeT MHTerpaumm nepeyncrneHHbIX cpeacTs B eanHoe MHAPOPMaLMOHHOE NPOCTPaHCTBO
(Workflow).

CnegoyeT  OTMETUTb, yTO OCHOBHbIM npenaTcTBMEM K BHEOPEHMIO
aBTOMATU3UPOBAHHbIX CPEACTB MPOEKTMPOBaHUA SABMAETCHA HEMOHWMaHue Toro dakra,
4YTO aBTOMAaTU3aUMs OTAENbHbIX 3TanoB HE NPUHECEeT 3HAYMTENbHOro adpdekTa, Tak kak
3TO NpUBEOET K Tak HasbiBaeMoW JJ0CKymHolU aemomamu3ayuu, Npu 3TOM COXPaHUTCS
Gonblwol o6bem paboT nNo BBOAY AaHHbLIX M APYrMX AeUCTBUiA. TONbKO MHTErpaums u
opraHu3auMs CKBO3HOM aBToMaTtM3auuMM npouecca MNPOEKTUPOBaHUS  MO3BONSAET
CYLLECTBEHHO YIyYlIUTb KAa4YeCTBO NPOEKTMPOBAaHNS, COKPaTUTb CPOKN MPOEKTUPOBAHMS
N CHU3WUTbL 3aTparthl.

B aTton cBA3M cnepyet oTMeTUTb, 4TO npu  paspaboTke u Bblbope cpeacTs
aBTOMaTM3auun MNpPOEeKTUpOBaHNSA cnegyeT obsasaTenbHO yuuTbiBaTb HEo6XO4MMOCTb
nepedayn [aHHbIX B CUCTEMbl aBTOMaTU3MPOBAHHOIrO MMAaHMPOBAHUSA U yrnpaBreHns
npegnpuatnem (MRP, ERP wn pp.), YTO Takke OKasblBaeT CYyLIEeCTBEHHOe BMNUSAHWE Ha
3a(ppeKkTMBHOCTL NPON3BOACTBA.

Ha pblHKE KOMMMEKCHbIX PELLUEHU NO TEXHONOrMYECKOM NoaroToBke NPOM3BOACTBA B
ctpaHax CHIT MOXHO BblIOENUTb HECKOMNbKO KPYMHbIX MpeacTaBuTenen: pelueHus
nuHenkn SWR ot komnaHmm SolidWorks Russia (poccuiickoe npeacTaBUTENbCTBO
komnaHumn SolidWorks — Dassault Systems), pewenusa ot komnaHun ACKOH (Poccus),
peweHnss oT kKomnaHum TonCuctembl (Poccus), pewenus oT HIM «MHTepmex»
(Benapycb).

KomnaHma SolidWorks Russia npegnaraet KOMMJIEKCHbIE peLUeHUa  Knacca
CAD/CAM/CAE/PDM/PLM. OcHoBOM MOCTPOEHNSA peLleHnin SBnsieTcs  cucTtema
TpexmepHoro rmnbpuaHoro mopgenupoBaHust SolidWorks (CAD), koTopasi LIMPOKO
M3BecTHa M cTana cBoeobpasHbiM CTaH4apToM B obnactu TpexmepHbIX pelleHuin. B
3aBUCMMOCTM OT Kracca pelsaemblx 3agad SolidWorks npegnaraetca B Tpex 6a30BbIx
KOHUrypaumsax, OxBaTbiBaOWMX rMbpuaHoe napamMeTpuyeckoe MoAeNnpoBaHue,
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NPOEKTMPOBaHWE adeTanen, c6oOpok M M3OENUA C ydeTOM CneunduKkn U3roToBIEHUS,
npoBedeHne aKcnpecc-aHanmMsa W OMOpPMIEHUS 4YepTexen B COOTBETCTBUM C
TpeboBaHuammn ECK[O. ®yHkumoHanbHocTh SolidWorks pacwumpsietca  3a  cueTt
cneunanuanpoBaHHbIX Mogyrnen, obecneymBalOWUX peleHne MpuKnagHbIX 3agjad B
obnactax CAD/CAM/CAE/PDM, B Tom uucne ¢ 2006 roga npeanaraeTtcst Mogyrib krnacca
CAPP — SWR-TexHonorus.

OcHoBy peweHnn oT kKomnaHum ACKOH cocTaBnaiT cuctema TPEexXMEpHOro
NpoekTupoBaHua U1 koHcTpyupoBaHus KOMIIAC 3D, cuctema TexXHONOrMYecKkom
nogrotoBkn npoussoactea BEPTUKAIIb u cuctema ynpaBneHUst WHXEHEPHbIMU
AaHHbivun JIOLUMAH:PLM. B kauectBe CAM-pelwweHuns npegnaraetca FTEMMA-3D.

PeweHnns ot komnaHum TonCucTeMbl OCHOBaHbl Ha MNPOrpaMMHOM KOMMEeKce
T-FLEX, Bkntovatowem peweHnsa knacca CAD, CAM, CAE, CAPP, PDM: cucrtemsl
KOHCTPYKTOPCKOrO M TEXHOSOMMYECKOro  MPOEKTUPOBAHWUSA, MOZYNW  NOATOTOBKM
ynpasnswowmx nporpaMmm Anst ctaHkoB C¢ YITY M MHXEHepHbIX pacyeToB, a Takke
CUCTEMY YNpPaBfeHUs NHXEHEPHbIMU AaHHbIMMU.

Pewerns ot HIM «MHTepmMex» oTnmyalTcsa TeM, YTO MOryT ObiTb pasBepHyTbl Ha
0ase pasnumuHblx  CAD-cuctem.  OCHOBHOWM  CUCTEMOM  SIBNSIeTCA  cUCTeEMa
aBTOMAaTM3NPOBAHHOIO KOHCTPYKTOPCKOrO MPOEKTMPOBaHMSA COOPOYHbIX eauHuL W
aetanen, kotopas moxeT 6asnpoBatbes Ha Autodesk Inventor, SolidWorks, SolidEdge,
Unigraphics, Pro/Engineer, Cadmech Desktop. ®yHKUMOHANLHOCTL  CUCTEMbI
pacwmpsieTca 3a cyeT CrneunanuanpoBaHHbIX MOAYNEW pacdeTa W NPOEKTUPOBAHUSA,
pa3paboTku TEKCTOBOM KOHCTPYKTOPCKOM AOKYyMeHTauuu, NPOeKTUPOBaHNS
TEXHOMNOMMYEeCKNX MnpoueccoB, pas3paboTkM NNaHMPOBOK MPOU3BOACTBEHHbLIX LEXOB U
Yy4acCTKOB NPOEKTUPOBaHUSA 3NeKTpooOOopyAOBaHNSA ANA CUCTEM YNpaBrieHUs U CUCTEMBI
ynpaBneHusi AaHHbIMK1 06 n3genusx.

Hanbonee komnnekcHble pelleHns npeanararoTtcs komnannamm SolidWorks Russia n
TonCucrtembl, NpyM 39TOM KOHCTPYKTOPCKUE pelleHuss obenx KOMMaHMMW MOCTPOEHbl Ha
OoOHOM aape, HO Gonbwunm dyHKUMoHanom obnagatT peweHunsa ot SolidWorks Russia.
CyLlecTBEHHbIM HEAOCTaTKOM MocneaHnx (NpyM HanmMyYum NPOYMX MenKMx HeJoCTaTKOB C
TOYKN 3PEHUS KOHEYHOro noTpebutens) senseTcsa cywecTBeHHO 6onee BbiCOKas LieHa
Kak camux peweHun ot SolidWorks Russia, Tak U BbICOKasi CTOMMOCTb BHEOPEHUSA 3TUX
peLUeHui.

CrnegyeT Takke OTMETUTb, YTO MOAYIb TEXHOMNOMMYECKOro MNPoOeKTUPOBaHUS
SWR-TexHonorus ocHoBaH Ha poccuickon paspaboTtke CIPYT-TexHonorus.

Bce nepeyncneHHble pelleHns ICTOKaMK yXOAaAaT B cucTeMbl npoektupoanust (CAD),
4YTO B MTOre npUBOAUT K HEoBXOAMMOCTM WUCNONb30OBaHWS npouedyp 3Kcnopta Ans
nepegaun pAaHHbix B ERP-cuctembl. Takum ob6pasom, nepeyvvcrneHHble peLleHust
ABNAIOTCA CaMOCTOATENbHbIMA M C TOYKW 3PEHUS KOMMMEKCHOW aBToMaTtm3aumun
yrnpaBsneHus npegnpusatvemM npegnonaralT AONOMHUTENbHbIE paboTbl MO aganTauun u
BHeOPEHMIO.

B nocnegHee Bpemsi nosiBunacb MHTEpecHasa paspaboTtka komnaHum AlMAYC
(Poccus), koTopas sBnseTcsa peweHnem Ha nnatgopme 1C: MNpegnpuatne 8.0 n
npegHasHavyeHa ANs MHTerpaumm cneumanunavpoBaHHbIX MPOU3BOACTBEHHbIX CUCTEM
knacca CAD/CAM/CAPP c¢ ERP-cuctemoni. OcHoBon pelueHuin komnaHumn AMMAYC
SABMSETCA CUCTEMa YNpaBfeHUsl MPOEKTOM U 3NEeKTPOHHbIM apxuBom Appius-PDM,
koTopas obecrneuvvBaeT BedeHWe cOCTaBa WU3Oenusa, ynpaBneHue LOKyMeHTauuen u
pa3paboTKy TexHonornyecknx npoueccos. [laHHOe pelleHve npeactaBngeT cobou
cneumanunanpoBaHHyo HagcTponky Ha nnatdopme 1C: MNMpeanpusTtue 8.0, 3a cyeT Yero
peanu3yetcad WHMOPMaUMOHHAA MPO3PayYHOCTb AaHHbIX W OpraHusauuss eguHoro
MHpOpMaLMOHHOro NpocTpaHcTBa Ha 6ase ERP-cuctembl.
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SUMMARY

The analysis of structure and main procedures of technological preparation of
production, and also review of state-of-the-art CAPP systems is given.

YAK 685.34.005.44

UHTEHCUPUKALNUA TEXHOAOTUYECKOTO NMPOLECCA
CYLWKWU ObYBMU

E.®. MakapeHKo

Mpobnema  WHTeHCMdUMKaUMM  TEXHOMOrMYEeCKMX  npoueccoB B OOyBHOM
NPOMBILUSIEHHOCTM B HAacCTOsILLee BpeMs SBNSETCA akTyanbHOW, TakK Kak OHa TEeCHO
cBA3aHa C npobnemon aHeprocbepexeHus, TexHonorndyeckum obecneveHnem
NpoOLEeCcCcCoB BRaXHO-TeNnoBon 06paboTknm n cywku obyBKW, a Takke C MOBblLEHNEM
kayecTtBa 1 OPMOYCTOMUYMBOCTU 0OYBMW.

B Hactoswee Bpemsas B 0O0yBHOW npombllneHHOCTM bBenapycn npumeHseTcs
cywurnbHoe obopyaoBaHME Kak OTEeYEeCTBEHHbIX, TaK M 3apybexHbIX npoussoguTenen.
CywunbHble YCTaHOBKM OTedecTBEHHOro npoussoactea BpemeH CCCP [1] yctapenw.
OHn 3anmmatoT o 30% nNpom3BOACTBEHHbIX nowagen u notpebnsawt go 25%
SNEKTPUYECKON 3JHeprun, npu 3TOM YyXyAlaeTca aKonornyeckasd obcTaHoBKa B
NPON3BOACTBEHHOM MOMeELLEHNN, a HeobpaTuMble NnoTepu aHeprum coctaensatoT 4o 20%.
Beaywme >xe npeanpuatua pecnybnvkm UCNonb3yloT — COBPEMEHHOe 3apybexHoe
obopynoBaHue [2-4], K OCHOBHOMY HEAOCTaTKy KOTOPOro crnegyet OTHECTU ero Aoporyio
CTOMMOCTb, MO3TOMY MHOrMe npeanpuaTUs He B COCTOSIHUM OCHacTUTb CBOe
NpOM3BOACTBO TaKMMU CYLLUUIIKAMWN.

B cBA3n ¢ 3TUM akTyanbHOW Hay4yHO-TeXHMYeckon 3agjaden B Pecnybnuke benapycb
aBnsieTcsa paspaboTka HOBOro TEXHONOrM4YecKoro obopydoBaHWsl, HanpaBlEHHOro B
nepByld o4yepedb Ha MMMAOpPTO3aMeLLeHMe, 4YTO MO3BOSMMT COKpaTUTb 3aTpaTbl Ha
NpoOn3BOACTBO OBYBM M pacxodbl Ha coaepXaHwe cylunbHOro obopynoBaHusa. Takke
HeobXxoaNuMO MHTEHCUMUMPOBATL MPOLIECCHI CYLLKM W BAXHO-TEMNNOBOM 0OpaboTku
00yBM, NOckomnbKy 3TWM npouecchbl 3aHuMarT Ao 30 % BpemeHu, 3aTpavyMBaeMoro Ha
Npon3BOACTBO O0BYyBU, U B TO XXe Bpemsa HOBOe 0OopyaoBaHWe OOMMKHO obecneyvmBaThb
NoBbILLEHNE KayecTBa NPOU3BOANUMOM NPOAYKLNN.

K OCHOBHbIM TEXHMYECKMM XapakTEepUCTMKaAM CYLUUNbHbLIX YCTAHOBOK OTHOCATCS:
NPON3BOANTENBHOCTb, YCTAHOBMIEHHAA MOLLHOCTb, BPEMS CYLUKM OOHOW Mnapbl 06yBw,
TemnepaTypa Cywku w rabaputbl. W3 ykasaHHbIX MokasaTenemn onpeaensitolmmMm
ABNATCS Temnepatypa CyLWKM U Bpems Cywku. Bpems n TemnepaTtypa CyLUKW, Kak
NMoKasblBaeT aHanmM3 yCTaHOBOK, BblMyCKaeMbIX pasnuyHbiMu upmamu [1-4], sasnsatwtca
perynupyemMmbiMn TEXHUYECKUMUN XapaKTEPUCTMKaMMK, Tak Kak OHW OMpedensitoT pexum
CYLIKM W 3aBUCAT OT CBOWCTB OOpabaTbiBaembix MaTepuanoB. [na onpegeneHus
AnanasoHa perynupoBaHUs BpPEMEHW W TemnepaTtypbl CYLKMA BbINOSIHEH aHanu3
TEXHUYECKMX XapaKTepucTuk 18 yCTaHOBOK AN CywWwKM UM Tepmodukcaumm obysu
(Tabnuua 1).
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Tabnuua 1 - YcTaHOBKM ANS CYLUKU 1 Tepmodukcaumm obysu.

Neo Tun T, T, °C
n/n YCTaHOBKM Varotosutene MUH

1 2 3 4 5

1. | TOPC-O r. C-lNetepbypr 30 70-80

2. | NPKC-O-M r. Ogecca 40 80-90

3. | APKC-O r. (pnbaHoBka 25-50 60-70
4. | COB-1 r. Teepb 15-30 18-20
5. | FO1021 International, (Fr'epmaHns) 8 80-100
6. | 333E «Schon» (FepmaHus) 7 80-160
7. | US7600 Iron Fox 5 110-130
8. | US7500 Iron Fox 10 110-130
9. |290 Elettrotecnica B.C (Utanng) 15 80-130
10. | 211 Elettrotecnica B.C (Utanns) 25 80-130
11. | 220 "USMC" (AHrnus) 5-10 80-130
12. | JETSETTER «P.E.D.» (AHrnusi) 5-10 180

13. | 8A-BUSP B.U.S.M. (AHrnus) 5-10 100-140
14. | Magic-3 «Cheran» (WUtanus) 4-6 110-130
15. | 491N «ANVER» (®PpaHums) 3,5 100-150
16. | BUSP 8 «Schon» (FepmaHus) 2-3 90-145
17. | 9333 B2 «Schon» (FepmaHus) 25 150-200
18. | 291 Elettrotecnica B.C (Utanus) 10 80-130

AHanuMs nokasas, 4YTO TemnepaTtypa umameHdetcsa B cpegHem oT 90 go 130 °C, a

BpeMsi cywkn — oT 5 go 10 mMuH. TemnepaTtypa CylWKNU W3MEHSETCA B OrpaHUYEHHOM
NPOMEXyTKe, a €€ yBenuyeHme MOXEeT NPUBECTM K YyXYALIEHW0 KayecTBa u3genus.
YBenuyeHne npon3BOAUTENBHOCTU 3a CYET MOBbILWEHUA MOLLHOCTM Takke He umeeT
CMbiCna M3-3a  BbICOKOW CTOMMOCTM Gornee MoOLWHOro o6opyaoBaHUSA, NpUMEHEHue
KOTOPOro, B CBOK oO4Yepedb, NpMBEOET K YBENUYEHWUIO 3aTpaT Ha SNEeKTPOIHEPruto.
YBenuyeHne rabaputoB YCTAHOBOK OrpaHW4YeHO MNPOU3BOACTBEHHbIMU MNOLWaAsMU.
CnepoBaTtenbHO, Hago wUckaTb ApyrMe napameTpbl CyLIKM, KOTOpble He YyKa3sblBaeT
npov3BoAUTENb B TEXHUYECKOM XapaKTepucTuke cBoero obopyaoBaHusa. Takum
napamMeTpoM 4€BMSIETCA  HanpaBfieHNWe CKOPOCTHOrO MoTOKa, a TOYHee, €ero
ynopsgo4YeHHOCTb.

Ha kadegpe TnOMIT YO «BI'TY» Ha 6Ga3se aKkcnepuMeHTarnbHbIX U TEOPETUYECKMX
nccnegoBaHWA npouecca Cywku o0yBM M aHanvs3a CyLECTBYHOLMX CYLUMITbHbIX
YCTQHOBOK  Oblfla  M3roToBMeHa  9KCNEpPUMEHTanbHasi  CylunbHash  yCTaAHOBKA,
yunTbiBalLWas HanuMune aktopa HanpaBfeHHOCTM CKOPOCTHOMO MNOTOKA W ero
B3aMMOLENCTBNE C BbICylUMBAeEMbIM MaTepuanom. CTpykTypHass cxema YCTaHOBKM
npmusegeHa Ha pucyHke 1.1.
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PucyHok 1.1 — CTpykTypHas cxema 3KCrMepUMEHTasrlbHOM YCTaHOBKM

YcTaHoBKa COCTOMT U3 anekTpogsuratens 1, BeHTunatopa 2, kanopudepa 3,
cywmnbHou kamepsbl 4. Kanopudgep npeacrasnset cobon metannnyeckyto Tpyoy, BHyTpU
KOTOPOM HaxogaTca cnupann U3 HuxpomoBonm nposonokn X2080-H. [MapameTpbl
cnvpanen (guameTp, Lar HaMOTKW, 3fIEKTpUYEcKoe CONnpoTuBNEHne) nogodpaHbl Tak,
4yTOObI B CyLUMNBHON KaMepe nogaepxuBanacb Heobxogumas TemnepaTypa.

CywwunbHasa kamepa BbINOfIHEHA B 2 BapuaHTax: a — B Buae Kopoba, 6 — B Buae
BMXpeBOMn Tpybbl (pUCYHOK 1.2).

OnucbiBaemas yctaHoBka paboTtaeT cnegylowmum obpasoMm: MNOTOK Bo3gyxa OT
BEHTUNATOpa, npoxogs 4epe3 kanopudep, nonagaeT B CYyLWWUNbHYO Kamepy, rae
npoucxoamuT cylka uccrnegyemoro obpasua. Obpasubl MaTepuarnoB KpensTcs BHYTPU
Kamepbl C MOMOLLbIO 3a>KUMOB.

T
N

a 6

PucyHok 1.2 — KoHCTpyKUMM CyLUMITbHBIX Kamep: a — B Buge kopoba, 6 — B BMae
BUXPEBOW TPYObI

Ha pucyHke 1.3 nokasaHo pacnpeeneHve OaBneHust No cedyeHuto kamepbl 6. Takoe
pacnpegeneHne [AaBreHust No ceyveHuto Tpybbl obbsicHseTcs 3dhdekToM BakyyMma,
KOTOPbIA MONy4aeTcs 3a CYET MPUMEHEHUSI KaMepbl B BUAE «YIUTKW», T.€. OCHOBHOM
CKOPOCTHOW MOTOK 0Bpa3syeTcss OKOMo CTEHOK TPyObl, TEM CaMbiM PaBHOMEPHO yAanss
Brary ¢ usgenusi.
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PucyHok 1.3 — 3niopa pacnpegeneHus gaeneHus B kamepe 6

[na akcnepumeHTanbHOro MccrnegoBaHWs NPOLECCOB Tenno- U MaccoobMeHa npu
KOHBEKTMBHOWN CylLLKe MaTepuanoB Ons Bepxa 00yBM ObiMM MOATOTOBMEHbI MaKEeThI
matepuanos, UMUTUpYlOLWLME  OOyBHyHO  3aroToBky. B  xoge  aKcnepuMeHTa
nccnenoBanocb, kak U3MEHSIETCS Bnarocogep)kaHne obpasuoB B MpoLecce CyLKW B
CYLUMINbHbIX KaMmepax a u 6 TUMNoB.
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PucyHok 1.4 — KpuBble cywlkmn o6pasLoB B kamepax a n 6 Tunos

3 pucyHka 1.4 BugHo, 4TO BnarocogepxaHue obpasuoB yobiBaeT ObiCTpee B kamepe,
BbINOMIHEHHOW B BWAe BuMXpeBowW Tpybbl, B cpeaHeM Ha 15 %, M Bpems CyLIKu

cokpawjaetcs. CKOpOCTb CyLUKM N (%/4) saBnseTca dyHKUMEN BrarocoaepKaHus
aw

N_ N:_
=f W) dr
N onpenensdeTcss OTHOLUEHMEM .[6] CoOTBETCTBEHHO, CKOPOCTb

CYLLUKM B BMXPEBOW kamepe Bbille. MNoBbllIeHNe CKOPOCTM CYLUKM MPOM3OLUSIOo 3a cyeT
yBENMYeHUs1 cpeaHeln CKOPOCTU NOTOKa TEMNSIOHOCUTENSI BAOMb CTEHOK TPyObl BUXPEBOW
Kamepbl M 3a CYET MOHWKEHUS [AaBMNeHWUs BHYTPU BUXPEBOro BO3QyLLUHOro noTtoka (no
LEHTPY TpyObl), 4YTO crnocobcTBOBano ObICTPOMY BbIOENEHWIO W YHOCY Brarn w3
maTtepvana.

Kak nokasanu uccnenoBaHus [7], Hanbonee cylleCTBEHHOE BNUSIHUE HA yBenuYeHue
NPOVU3BOAUTENBHOCTM  CYLUMIbHOW YCTAHOBKM OKa3blBA€T CKOPOCTb  CYLLKM. N3
NPOBEAEHHOIO 3KCMEPUMEHTANbHOIO UCCNEAOBaHNA BUOHO, YTO CO3[aHWe CyLUUIbHOM
YCTaHOBKW C BUXPEBOMN KaMepoW 3HAYMTENbHO YCKOPUT MPOLIECC CYLUKU U3genuid. Takum
o6pa3oM BbINOMHEHHas1 YyCTaHOBKA MO3BONUT PaBHOMEPHO YyAansaATb Brary C
NOBEPXHOCTN U3eNns, BbIBOAMTb BRnary U3 30Hbl CYLUKWU, YTO obBecrneynT yBenuyeHue
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NPOM3BOANTENBHOCTU, YMEHbLUEHME 3Hepro3aTpaT M NoBbleHne HopMOYyCTONYMBOCTU
rOTOBOro U3genusi.
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peXuMbl ONS NPOEKTUPOBaHUS BbICOKOI(EEKTUBHOM 3Heprocbeperatoien CyLnnbHom
ycTaHOBKU: TemnepaTtypa cywkun 90-120 0C, Bpema cywku 5-10 muH. [pu
NPOEKTUPOBAHMM YCTAaHOBKM Takke HEOOXOAMMO yuuTbiBaTb HamnpaBfieHWe TensoBOro
NnoTOKa 1 ero B3aumogencrane ¢ obpabareiBaeMbiM MaTepUarnom.

Cnuncok ncnonb3oBaHHbIX MICTOYHUKOB

1. CnpaBoyHuk obyBlumka / nog obuw. pea. N. W. Ctewosa. — 2-e usg., ncnp. v gon.
— Mocksa : Jlerkaa ungyctpus, 1972, — 344c.

2. ELETTROTECNIKA B.C., HEAT SETTER mod. Ne 211-290-291-293 [Electronic
resource] / Mode of access: http://www.elettrotecnicabc.com — Date of access:
10.12.2005.

3. Product News: PROCESS EQUIPMENT DEVELOPMENTS P.E.D. (STADEN)
LTD / Earls Barton Industrial Estate; Mallard Close. — England, 2000. — 3 c.

4. NOUVEAU MODELE: tunnel autonome de vieillissement 490N, 490N1/ ANVER
s.a. — Paris, 1996. — 1 c.

5. KaparessaH, K. CoBpemeHHOe 3apybexHoe obopygoBaHne  0OyBHOMoO
npoussoactea / HO. KaparessaHn, HO. Anekcees, [1. Bbpuw. — Mocksa
Jlernpomusgar, 1993. — 192 c.

6. JlbikoB, A. B. Teopus cywku / A. B. JlbikoB. — MockBa : QHeprusi, 1968. — 470 c.

7. MakapeHko, E. ®. PacyeT Tennonpou3BoanTENbHOCTU CYLUUSbHbBIX YCTaHOBOK
npoxogHoro tuna / E. ®. MakapeHko, B. N. OnbwaHckuin, A. . OnbliaHckun //
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SUMMARY

Article is devoted to the analysis of parameters of modern equipments for drying of
footwear. As a result of the spent analysis their influence on productivity of equipments is
revealed and the experimental drying equipment with chambers of two types is made: a -
as a box, b - as a vortical pipe.

The research on drying of samples of shoe materials on experimental equipment is
spent. As a result of the spent research the rational characteristics for designing highly
effective of drying equipment are established.

YAK 53.084.2

MATPUYHbIN KPUCTAAA TA3OBbIX CEHCOPOB:
U3TrOTOBAEHUE, XAPAKTEPUCTUKMU

B.M. Konewko, A.B. CepeetuyeHko, U.A. TapambiH, J1.b. Hazamoe

Pa3pa60TaHa KOHCTPYKUMA U TEeXHONOrmda Wu3rotoBleHuna MaTpuyHOro Kpucrtannia
ra3oBbIX CEHCOpPOB. WccnepoBaHsbl TennoaHepreTn4eckmne XapaKTepucTumkn B
CTaTn4eCckoMm 1 OUHaMMUYECKOM peXnmax pa60TbI. npOMO,EI,eJ'II/IDOBaHa 3aBNCNMOCTb
pacnpegeneHuna Tenna no nnowaan 4YyBCTBUTESIbHOINO 3rnemMeHTa OT TOononornn
TOHKOMJIEHOYHOro HarpeBaTenA. McenepnoBaHbl ra3ovyyBCTBUTEIIbHbIE CBOWCTBA.
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BeepeHue. PasBuTne TEXHWKWU, MOSIBIIEHME HOBbIX CIOXHbIX M 3a4acTylo OnacHbIX
TEXHOOIMI, BO3pacTarllas C KaxablM rogoM OMacHOCTb TEPPOPUCTUYECKMX aKTOB C
NPUMEHEHMEM B3pbIBYaTbLIX W OTPABNSAOWMX BeLecTB TPebylT MNOBCEMECTHOro
BHEAPEHMSI KOMMAKTHbIX CEHCOPHbIX YCTPOWCTB, XapaKTEPU3YIOLIUXCS  BbICOKMMM
nokasaTtensiMm YyBCTBUTENBbHOCTU, ObICTPOAENCTBUS U HU3KMM 3SHepronoTpebrneHnem.
[laHHble yCTpOWCTBa — ra3oBble CEHCOpPbI, OCYLLIECTBMSAOT KOHTPOSMb 3a CoaepXXaHuem
onpeaerneHHbIX KOMMNOHEHTOB B ra3oBOW cpeae unu atmocdepe.

B HacToswee Bpems Ons OCHALWEHWs KaK MOOWUNbHbLIX, Tak M CTauMOHapPHbIX
YCTPOWCTB ra30BOr0 aHanu3a LWMUPOKO MPUMEHSAITCA MeTannooKCuaHble ra3oBble
ceHcopbl. OnpegeneHHbiM HegoCTaTKOM  [aHHOrO TuMa CEeHCOPOB CUYMTAEeTCs WX
nepekpecTHasa YyBCTBUTENBHOCTb OAHOBPEMEHHO KO MHOrMM rasam. OgHako, UCNonb3ys
NINHENKY NN MaTpuly TakuxX HECENEKTUBHbBIX CEHCOPOB, B KOTOPOW KaXAbliA CEHCOPHbIN
anemeHT (C3O) obnapgaer cneununyeckon 4YYBCTBUTENBbHOCTLIO MO OTHOLIEHUIO K
onpeaensgemMomMy KOMMOHEHTY ra3oBoKn cpefbl, BO3MOXHO CO34aHNE CEHCOPHLIX CUCTEM,
CMOCOGHbIX C  BbICOKOW  TOYHOCTbIO  ONpedendAtb CcoctaB, B TOM  4ucne
MHOFOKOMMOHEHTHbIX ra3oBbIX cpes.

Haunyywwmm  o6Gpa3om  BbIMOMHEHWO  Takmx  TpeboBaHUM, KaK  BbICOKOE
ObICTpOAenCcTBME, YYBCTBUTENBbHOCTb, KOMMAKTHOCTb W HU3KOe 3HepronoTpebreHue,
OTBeYaloT CeHCOopbI, BbINOMHEHHbIe Mo MOMC TexHonorum [1].

1. KOoHCTpyKuMas un TexHonornss usrotoBneHuA. PaspaboTaHa KOHCTpyKUus,
TEXHONMOMMA M3roTOBMEHUA U UCCNEeOoBaHbl XapakTEPUCTUKM MaTPUYHOrO KpucTanna
METanfMOOKCUAHbIX ra30BbIX CEHCOPOB. MaTpuyHbId KpucTann npeacTtasnsier cobown
NNacTUHY MOHOKPUCTANUYECKOrO KPEMHUSI paaMepoM 6x7 MM2, B KOTOPOii MeTodamm
XUMMUYECKOTO  MUKPOMPOUIMPOBaHUS  cpopMUpoBaHbI

yeTblpe CEHCOpHbIX anemeHta. Ha  noBepxHocTU
nnacTuHbl CcOOPMMPOBAH 3NEKTPONIONNPYIOLLMIA  CIOW
oKCcMaa  KpPeMHUs. lMnaTtnHoBLIE  TOHKOMMEHOYHbIE
HarpeBaTesflbHblE€ 3NEeMEHTbI BbINOMNMHAT OAHOBPEMEHHO
pOnb CEHCOpPHbIX 3nekTpodoB. CeHCOpHble 3NeMEeHTbI
pasmepom 800x800 MKM coeguMHEHbl C MacCUMBOM

Kpuctanna nocpeacTtsoM YMNpyrMx noaBeCOB-TOPCUOHOB. W
OpHoBpeMeHHO c noaaepXxvearoLLen TOPCUOHbI N

BbINOMNHSAOT n TEeNNON30NALMNOHHYO yHKUMIO. M
[[@304yBCTBUTEMBHLIA CMOW M3roTaBnMBaeTcs MO 30fb-
renb TEXHonormn [2], HaHOCUTCA MOBEpPX MeTannuaaumm
CO n npeactaenseT cobon CnevyeHHyl Kepamuky U3

okcngoB meTannoB. Cxema TEXHOMOrMYECKoro npolecca
N3roTOBNEHNS MaTPUYHOIO KpUcTanna n ero nsobpaxeHue
npueeaeHbl Ha puc. 1 U 2 COOTBETCTBEHHO.

2. MopenupoBaHMe W uccneaoBaHMe TenoOBbIX
XapaktepucTuk. [loTepn Tenna B ras3oBblX CeHcopax
NpoMCXoaAT 3a CYeT KOHAYKTMBHOro tennoobmeHa C3 ¢

OCHOBaHMEeM KpucTanna, KOHBeKUMM W usnydveHus. [Mpwu
3TOM OCHOBHble TennoBble MNOTEPU MNPOUCXOOAT MO
KOHAYKTUBHOMY MexaHu3my [3].

Pacnpenenenue tenna no nnowaau C3 onpegenserca
B OCHOBHOM ABYMS OCHOBHbIMM dakTopamu:
HanpasfieHMeM OCHOBHOIO TensnocToka W Tononornemn
HarpeBaTenbHOro anemeHta. B paspaboTtaHHOM Hamwu

MaTPUYHOM KpUCTanmne OCHOBHble Tenmnosble notepu PucyHok 1 - Cxema npouecca

npoucxogdatr no nogpecamM-TopcuMoHaMm. [Ons  oueHku N3roToBlIEHNA MaTPU4HOro

BIINAHUA TOMOJSIOTMN TOHKOMMNEHOYHOro HarpesaTernbHOro Kpuctarnna
anemMeHTa Ha pacnpedeneHve Tennosoro nomns o 1- Si; 2- SiO; 3- Pt .
nnowaan C3 6bIM0 NPOBEAEHO TBEPAOTENbHOE KoHeuHo- 2. POPMVIPOBAHYE AnaneKTpika; 6-

aNeMeHTHOe MoJennpoBaHune. copmuporaHmne C3; r- CkBO3HOE
TpaBﬂeHVle NNacTUHbI

¢hopMUpOBaHUe MeTannmsauuu; B-
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PucyHok 2 - MaTpu4HbIi KpucTann ra3oBbiX CEHCOPOB

MpeaBaputenbHoO BbiNo NonyyYeHo TennopacnpeaeneHne Ans TOMnonornm «MeaHap».
Ha ocHoBaHuu nony4veHHbIX pes3ynbTaToB Obina paspaboTaHa HoBas TOMOMOrMs
HarpeBaTeNlbHOTO  3fieMeHTa, Mo3BofsilolWas  co3gaBaTb  Gonee  ogHopogHoe
TemnepaTypHoe nonme no  nnowagu Y3. Pesynbtatbl  MogenvMpoBaHusi
TennopacnpeneneHunst npeacTaBneHbl Ha puc. 3.

e /_\
720
\— mMeaHap

710

700 /ﬁ\ \

HOBas Tomonorus _\\
690 \\

680 . T T T .

0 100 200 300 400 500
PaccTtosHue, mkm

Temnepatypa, 'C

OceBagd NuHNA — - — |-

PlllcyHOK 3 - BHelwHnn Bug TeMnepaTtypHOro nona n pacnpeaeneHne temnepatypbl
BOOSb OCEBOW NIMHUM CEHCOpPHOro anemMeHTa

MccnepooBaHnst  TEMITOMOLLUHOCTHBIX — XapaKTEPUCTUK ~ CEHCOPHbIX  3fIEMEHTOB
MaTpUYHOro Kpucrtanna rnokasanu, 4to npu pabote Bcex CO ana oocTmkeHms pabouyen
Temnepatypbl nopsaka 400 °C tpebyeTtcst MowHoCTb He 6onee 150 MBT (cm. puc. 4).
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PucyHok 4 - 3aBUCMOCTb TeMMNepaTypbl CEHCOPHbIX 3NIEMEHTOB MaTPUYHOIO
KpucTanna oT CyMmmapHO NoTpeGrsieMoi MOLLHOCTM

3. WccnepoBaHMe rasoBoM UYyBCTBUTENbHOCTU. ViccnegoBaHns  rasoBON
YyBCTBMTENIbHOCTM CEHCOPHbIX 3fIEMEHTOB MAaTPUYHOrO Kpuctanna npoBOAWIUCH B
aTMocdepe uckyccTBeHHoro Bosgyxa (21% O, + 79% N,) ¢ cogepxaHuemM BOASAHbLIX
napoB B HeM He Gonee 0,002 mr/m°.

&
1/1\ o N
S Ho - N

PucyHok 5 - Cxema yCcTaHOBKMN N3MEpPEHUs ra30BOM YyBCTBUTENBHOCTHU

1 — GannoH € UCKYCCTBEHHbIM BO34yXOM; 2 — 6anfnoHbl ¢ uccrnegyeMbiMy rasamu;
3 — reHepaTop ra3oBon cMmecu; 4 — n3amepuTernbHasa a4enka;
5 — MaTpuyHbIA KpUcTann; 6 — nsmepuTenbHas cxema

Ons npurotoBneHus npobbl rasa OnNpeaerieHHOM KOHLEHTpauun KCrnonb3oBarcs
reHepatop rasoBbix cmecem [PM 03. B kauyectBe rasa-pasbaButenss Takke
NCNonb30Barncs NCKYCCTBEHHbIN BO3ayX (CM. puc. 5).

Ha puc. 6 npuBeaeHbl pesynbTatbl n3amepeHns curHanos C3 MaTpUyHOro Kpuctanna
npu Bosgenctaumn 100 ppm Bogopoaa, MOHOOKUCK yrriepoaa 1 MeTaHa.
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PucyHok 6 - BennuunHbl oTknnkoB CO MaTpUYHOro KpucTanmna Ha BO3gencTBume rasos

Bce namepeHus rasoBon YyBCTBUTENbHOCTM MPOBOAUMNCL CEPUSMU ONA pasfUYHbIX
KOHLUEHTpaUuin ¢ uenbko onpeneneHnss ctabmnbHOCTM paboTbl CEHCOPHbIX 3N1EMEHTOB
npyu LMKNNYECKOM BO3L4eNCTBMM (CM. puc. 7). Pe3ynbTaThl UCCreaoBaHMIM nokasanu, 4To
apend HyneBoro curHana B Cepunm MU3MepeHun coctaBnsetr He 6Gonee 5% wu ero
HayasnbHbI YPOBEHb BOCCTAHABAMBAETCHA MNPW MNOCHEAyHLWEM BOCCTAHOBUTENBHOM
omXKure.

U.B Hz, ppm

AnN

20N

200

10nn

PucyHok 7 - [OuHamundeckasi xapaktepuctnka CO MaTpuMYHOro Kpuctanna npu
BO34eNCTBUKN Bogopoaa

BbIBOblI

C wucnonb3oBanHnem MOMC — TexHonormm co3gaH MaTpUYHbBIA KpUCTans rasoBbiX
ceHcopoB. OH xapakTepusyeTca KOMMAKTHOCTbI, HU3KUM 3HepronoTpebneHnem,
Xopownm ObICTpOOENCTBMEM: BPEMSI YCTaAHOBNEHMs curHana 5 — 8 cek., Bpems
BOCcCTaHoBneHust 12 — 17 cek. CeHCoOpHble 3NEMEHTbI Kpuctanna obnagatoT BbICOKOM
YYBCTBUTESbHOCTLIO, OCOBEHHO K Bogopoay. Npu gonutensHOW HenpepbiBHOW paboTe
(5000 u.) gpend Hynesoro curHana coctasun 5%.
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SUMMARY
The design and manufacturing techniques of gas sensors matrix crystal are
developed. Heat power characteristics in static and dynamic operating modes are
investigated. Dependence of distribution of heat on the area of a sensitive element from
topology of a thin-film heater are modeled. Gassensors properties are investigated.

YAK 53

OCOBEHHOCTU AUHAMUKU AUHENHBIX U
HEAUHEWHbIX CUCTEM NMPU AUCKPETHbIX BXOAHbBIX
BO3AENCTBUAX

A.A. HaymeHko

[na oueHKn Takoro BaXKHOro KayecTBa CUCTEMbI, KaK ynpasrsemMocTb, Heobxoammo
3HaHMe ceMencTBa peakuuMih cucteMbl Ha BXxogHble BosgencTBud. Kak nokasanu
npoBedeHHble HaMKn uccnegoBaHus, ocobbli MHTepecC NpeacTaBnseT cry4van, Koraa XoTs
Obl O4HO M3 BXOAHbIX BO3AENCTBUA HOCUT OUCKPETHLIN XapakTtep. MNpn aToM BO3HUKAOT
Takne OCOBEHHOCTM OMHAMUKM CUCTEMbl, KOTOpble He HabniogalTca B cuctemax C
HenpepbIBHbIMW BXOAHbIMW BO34eNCTBUMAMU. [lokaemM 3TM OCOBGEHHOCTWU, UCNONb3ys
NoNIMHOMMWArbHbIE MOAENW, LUMPOKO MPUMEHSEMbIE OMs1 ONUCAHUS TEXHOMOrMYeCcKMX
0OGBHEKTOB 1 CUCTEM B fIErKON NPOMbILLNEHHOCTM [1].

Myctb Y(t)=f{Xi(t)} (i=1,2,...n) - dDyHKUMS, oNUCbIBaKOLWLAs N-BXOAOBYK CUCTEMY, rae
Xi(t) — BxogHble napameTpbl unu dakTtopbl, Y(t) — BbIXOAHOW MapameTp Unu peakuus
cuctemsbl, t —Bpemsa. [ns aHanmsa OUHaMUKU CUCTEMbl UCMONb3yeM MIOCKUA (Da30BbIn
NopTpeT, NPUHLUN U TEXHUKA NOCTPOEHMS KOTOPOro npeacrasneHbl B paboTe [2]. B Hen
MokasaHo, YTO TakoW nNopTpeT MoXeT ObiTb MOCTPOEH MO  BPEMEHHOWN
nocrnegoBaTesibHOCTM 3Ha4YeHUn BbixogHoro napameTpa Y(t). Tak kak Y(t) BTopnyeH no
OTHOWEHNIO K onpegenawowmm ero daktopam  Xi(t), To Bug hasoBoro nNopTpeTa,
oTobpaxarwero AMHAMWKY CUCTEeMbl, B pellalowein crteneHn oOBycrnoBneH BUOOM
dyHkumm Y (1)=f{X(t)}. BbigsBuM, kakumm MoryT ObITb OCOOEHHOCTU OUHAMMUKU CUCTEMBbI,
obycnosneHHble Buaom cdyHkuum Y (1)=f{Xi(t)}. Ana ynpoweHusa 3anncu napameTpos X(t)
n Y(t) onyctnm ob6o3HaveHne napameTtpa t.

AI'II'IpOKCI/IMMpyeM beHKLW”‘O, onucbiBawLWwyrw CuUCTemMy, BHadane NnVHenHon
NONMHOMUANbLHOM MOAENbIO B BUAE
Y=byg+b{ Xi+bi Xo+...+b, X,, (1)

roe bg, by, by,...b, - NOCTOAHHBLIE KO3 DMLMEHTLI. PaccMoTpum, Kak pacnpedensorcs
Ha ¢a30BOM MOPTPETE 3HAYEHUSI BbIXOAHOrO NapamMeTpa cuctembl Y B 3aBUCUMOCTM OT
3Ha4YeHUi gakTopoB  X;, KOTOpble Oyaem  ModenupoBaTb  CIy4YalHbIMU
HEKOppEeNMPoOBaHHLIMN YMCIOBbIMU NOCMEA0BATENBHOCTAMU C PpaBHOMEPHOW (hyHKUMEN
pacnpeneneHus Ha ctaHgapTHOM uHTepeane [-1;1], 4To AacT BO3MOXHOCTb CpaBHMBATb
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a3oBble MOPTPeTbl Mogenvpyembix cuctem. dasoBble nopTpeTbl cucteM OByaem
CTPOUTb METOAO0M, U3NOXEHHbIM B [2]. CyLLHOCTb €ro COCTOMT B criegytolem. 3HavyeHus
Xi, BblbMpaemble cnyyamHbiM obpasom u3 uHTepBana [-1;1] B Kaxgom j-TOM uuMkne
MOAEeNnpoBaHusl, noactaenatoTces B (1) n oTbickuBaroTca 3HadveHus Y, (j=1,2,3,..., N+1).
[Mapa 3HayeHuMn BbIXOAHOro rnapametTpa U Y, Y4 onpegernseTr TOYKY Ha pa3oBOM
noptpete. NoBTopas padoty mogenun N+1 pa3 un pacnonarast Ha dpasoBor nnockoctn N
Toyek, dopmMuMpyeM NMNOCKUN (pas3oBbIN MOPTPET, MO KOTOPOMY MOXHO BbISIBUTb
OCOBEHHOCTN AMHaMUKM CUCTEMbl, B TOM 4MCNE YCTaHOBUTb Hanuuve obnacrten
crywieHnn  ¢asoBbiX Tovek. Takume obrnactm, cnegys TepmuHonormm  [2],
NOEHTUPULMPYIOTCA Kak 06nactyu NpuUTArMBaloLLnX COCTOSHWIA CMCTEMbI MO NapameTpy
Y, vnn atTpaktopbl. ®a3oBbli NOPTPET cucteMbl Ana  n=2, by=0, b=1, by=1
npegcrasneH Ha puc. 1. Ha HemM Mbl BUAUM aTTpaKToOp Kak CryllieHne ¢ha3oBbiX TOYEK B
obnactu, pacrnonoXeHHOW BOKPYr uUeHTpa ¢a3oBOW MNNOCKOCTU. JTO BbIMSAUT
AO0CTaTOMHO TpUBMAanbHbIM, €CIN YYECTb LieHTparnbHy0 NpedenbHylo TeopeMmy Teopuu
BEpPOATHOCTEN, [Macslylo, YTO pacnpegefneHve CyMMbl — CryYaWHbIX  BENUYUH C
NPON3BONMbHLIMW pacnpefeneHns M1 npu yBenu4yeHun Ymcna cnaraemblx CTpeMUTCa K
HopmarnsHoMy. VI OenCcTBUTENbHO, YXe Hanuune ABYyX cnaraembix B npason yactu (1)
Bbl3blBaeT cryweHne ¢asoBblX TOYEK B LEHTpe pasoBon nnockoctu. PocT uyucna
(PaKTOpPOB BbI3bIBAET YMEHbLUEeHWe cpegHero guameTpa o6nactv NpUTArnBatoLmnX
coctosHun (puc.16) u Bce 6Gonee BbLICOKYID KOHUEHTpAUMIO 3HAYEeHUN BbIXOOHOrO
napameTpa OTHOCUTENbHO LEeHTpa pa3oBOM MMOCKOCTM, YTO HaxoauTCA B MOMHOM
COOTBETCTBMU C YNOMSIHYTOW BblLLE TEOPEMON.

Ymax Ymax

Yrmin Yrax Ymin Yrmax

PucyHok 1 - ®asoBble NOPTPEThI CUCTEM, ONUCLIBAEMBIX IMHENHBIMWA  MOSIMHOMaMMU
OTHOCUTENBHO PasfN4YHoOro 4mcra akTopoBs: a) — AByxXdaKTopHasi NMHeHas
nonvHomMmuanbHas mogens (n=2); 6) - TpexdakTopHasa NMHenHas NoNMHOMMUansHas
mogerb (n=3)

OTkaxemcs Tenepb OT NPeanofioXeHNss O HENpPepbIBHOCTU pacnpeneneHna XoTs Obl
ofgHoro u3 daktopoB B wmogenun (1), Hanpumep, Xq. [lyctb X; no-npex-Hemy
npuHagnexmt obnactu [-1;1], HO NPUHMMAET NULLIb HEKOTOPLIE ANCKPET-HbIE 3HAYEeHUs,
COCTaBnsloOLME MHOXECTBO €ro BO3MOXHbIX 3HayeHwn. [lpyu mogenupoBaHun
KONMMYeCTBO TakUX AUCKPETHbIX 3HayeHun onpegenum  4YucrnoMm K uHTepBanos, Ha
KoTopble pa3buBaeTcsi oTpe3ok [-1;1], a camn ANCKPETHbIE 3HAYEHUSA MPUMEM pPaBHbIMU
abcuuccam cepeanH 3TuUx UWHTepBanoB. Pa3oBble NOPTPETHl CUCTEMbI NMpU k=2 K
PasnuMyHbIX 3HAYEeHUsX [OBYX OTAMYHBIX OT Hyna kKoadpduumeHtos mogenun (1)
npeacTaBneHbl Ha puc. 2. Ha HemM Mbl BUOUM, KakK CYLLECTBEHHO W3MEHWNcs BUA
aTTpakTopa CUCTEMbl B CpaBHEHUM C un300paxeHHbIM Ha puc. 1. Ecnm npwu
HenpepbiBHOM pacrnpegeneHnn X; n X; Ha (pa3oBOoM MOpTpeTe MMenachb fub OaHa
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obnacTtb cryweHuin gasoBbIX TOYEK, TO NPU AUCKPETHOM pacnpefenieHnn O[HOro 13
3TUX PaKTopoB, B AaHHOM crflydae Xi, Ha HEM MOSABMSETCH HECKONbKO Takux obnacTten.
KonnyectBo Mx 3aBUCUT OT BenMYUHbI K. YeTKOCTb KapTWHbI pacluenneHnsa aTTpakTopa
CUCTEMbI Ha M30NMpOoBaHHbLIE 06MacTn Bo3pacTaeT BCreq 3a pocToM KoadduumeHTa by
mMogenu (1), 4To XopoLUo BMAHO Npu nepexoge oT puc. 2a k puc. 26.

OuyeBMAHO, YTO NOBEAEHME CUCTEMBI MO Mepe pacllensieHnss aTtTpakTopa CTaHOBUTCS
BCce bonee crnoxHeiM. Ho camoe BaxkHOe 34eCb COCTOUT B BO3HMKHOBEHUN YCMOBUN AN

CKa‘-IKOO6pa3HbIX U3MEHEHUN COCTOSAHUS CUCTEMBI.
Yrnax Yhax

Yrmin Yrax Ymin Yrnax

PucyHok 2 - KapTuHa pacluenneHus atTpaktopa CUCTEMbI, onnckiBaemon (1):
a) npu k=2, bp=0, b1=2.5, b,=1; b3=0.5; 6) npn k=2, bp=0, b=3, b,=1, b3=0.5. Ha
puc. 26 4eTKOCTb rpaHuL, obnacTten aTTpakTopa 3aMeTHO Bbllle B CPaBHEHUM C
KapTUHOW, N306pakeHHOM Ha puc. 2a

B aTon cBA3M npeacTtaBndeT UHTepec npouecc opmupoBaHus asoBoro noprperta
CUCTEMbI C pacLlenfieHHbIM aTTpakTopoM. Ha puc. 3 hasoBbi NOPTPET C YMEHbLUEHHbIM
(ans  6onbluen  BbIpa3UTENbHOCTU)  KONMUYECTBOM  (pa3oBbIX Toyek obpasoBaH
TpaekTopuen nepexoga OT OOHOM (pas3oBOW TOYKM K Apyron. Ha Hem xopowo BuaeH
Ony>xgawwmin xapaktep W3MEHEeHUN COCTOSHUS cucteMbl. Ha oTgenbHbIX ydacTkax
TPaeKToOpUN 3TN N3MEHEHUSA NpeacTaBnAlT cobon ckayvknm mexay PasoBbIMU TOYKaMM,
pasHeCeHHbIMM Ha paccTOsHUS, CpaBHUMble C pa3Mepamu dasoBoro kBagpata. [lo-
BMAMMOMY, B pakTe pacluensieHnss aTTpakTtopa CUCTeMbl OOHapyXvBaeTCa MexaHu3Mm
N3MEHEHMI COCTOSHUSA CUCTEMbI, BO3HMKAIOLWNX NPU Nepexoae AUCKPETHOro dpaktopa ¢
OOHOr0 YPOBHA €ro 3Ha4YeHWW Ha [Jpyron pfdaxe Ha @oHe npeaLlecTByoLen
OTHOCUTENbHON ee CTabunbHOCTH.

Ha ocHoBaHWM M3MNOXEHHOIo MOXHO 3aKMouuTb, YTO  KnacTepusauus 3HadeHui
BbIXOAHOIO napameTpa BO3HUKAET Kak peakuus ero Ha nepexopn xapakrepa W3MeHEeHUs.
YBenuyeHne umcna akTopoB X; C HENpepbiBHbIM pacnpegeneHnem B mogenu (1)
NpMBOAUT K noaasneHuto addekTa pacllenneHnsa atTpakTopa. JTo xe Habngaetca n
Npu pOCTE€ MHTEHCUBHOCTU BRMAHUSA (PakToOpoB NPN HEM3MEHHOW UX YUCMIEHHOCTU MyTEeM
yBenuyeHuss koadpcmumeHtoB b; npm  Hux. OgHako npu  yBENIMYEHUN MOAYIS
KoahduuneHTa nNpu aktope C OUCKPETHbIM pacnpefeneHneM pacluenfieHne BHOBb
oOHapyxuBaeTcs.

M3meHum Tenepb Bua Moaenu (pyHKUUKM, ONUCHIBAOLWEN TEXHOMOIMMYECKY0 CUCTEMY,
nepenaa K noanvHoOMy, coepXallemy, no MeHbllerd mepe, OAuH  3deKkT napHoro
B3aMmoOencTBms akTopoB. BBeaem HenvHerHyo AByX(akToOpHY0 Moaenb B Buae

Y=b0+b1 X1+b2X2+b12X1 X2 . (2)
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Yrin Ynax Yrnin Yrmax

PucyHok 3 - lnHammnka ¢opmMmnpoBaHus ¢a3oBOro nopTpera cuctembl npu k=2,
bo=0, b1=2, bo=1: a) hasoBkIN NOPTPET cUCTEMbI; 0) TpaeKkTopus 0bpasytoLLen ero
¢a3oBOM TOUKM

daktop X; bygem mMopenvpoBaTb Kak BEMWYUHY, OUCKPETHO pacrnpederneHHyl Ha
otpeske [-1; 1] nmpu k = 2, a daktop X, - KakK HenpepbiBHYD pPaBHOMEPHO
pacrnpefdeneHHyito Ha ToM Xe oTpeske [-1;1]. ®PasoBble nNoOpTPETHI CUCTEMBDI,
MOAENUPYEMON MOSIMHOMOM BTOpOro nopsigka (2), npeacrtaeneHbl Ha puc. 4. OH
CcBMOETENbCTBYET O Pes3KoW TpaHcdopmauuum BuAa aTTpakTopa, a crefoBaTenbHO,
noBeaeHNs CUCTEMbI NPU Nepexofe OT MONMHOMMAaNbHOW MOAENuM NepBOro nopsiaka K
noniMHoMManbHOM Mogenn BToporo nopsaka. Ecnv ans mogenn (1) ¢ ogHUM
ANCKPETHbIM  (hakToOpOMm MHOXeCTBO NPUTAMMBAaIOLNX COCTOSSHUA UMeeT BuUA
COBOKYMHOCTW  KNacTepoB MNPUMEPHO OOWHAKOBOM  MOLLHOCTM U paBHOMEPHO
pacnpegeneHHblx nNo ¢asoBoMy KBagpaTy, TO And mogenu (2) 3T0 MHOXeCTBO, He
pacrnagasicb Ha KnacTepbl B TOW MM WHOM Mepe o060cobneHHble, npuobpeTaeT
KpecToobpasHyo dhopmy. B ee npegenax KoHUEHTpauusi BUPTyanbHbIX (0a30BbIX TOYEK
TeM Bbllle, YeM Oonbliue KO3ddULUMEHT B MONMHOMMANbLHOM MOAeNnu npu addekte
napHOro B3anMoaencTBumS.

!

PucyHok 4 - Bua aTTpakTopoB CUCTEMBI, ONMCbIBAEMON Moaenbto (2): a) npu k=2,
b0=0, b1=1, b2=1, b12=10; 6) npu k=2, b0=0, b1=3, b2=1, b12=10
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lMocTaBmMM BOMPOC: HACKOMbKO 3HAYMM ANS AMHAMUKM CUCTeMbl BUA ee aTTpakTopa?
HekoTopble cyllecTBeHHble B NPAKTUYECKOM OTHOLLEHUWN 3aKITHYEHUs MOXHO caenaTb,
€CNnn  COMoOCTaBUTb NPUBEAEHHblE Bblle a3oBble MNOPT-C  XapaKTepucTUukamm
NopoXAalLWwmnx WX YMCNOBbLIX MocnegoBaTenbHOCTen. HeTpyaHO OBHapyXuTb, 4TO
dopma U1 pa3mepbl aTtTpakTopa SIBHO OMpenensioT BCE OCHOBHblE XapaKTepUCTUKM
COMPSPKEHHOW C HWUM MOCreaoBaTenbHOCTM 3HAYeHUN BbIXogHoOro napametpa Y. 370
OTHOCUTCA W K Jucnepcun, U K KoppensumoHHOW dyHKUMKM. Hanpumep, @asoBbie
nopTpeTbl Ha puc. 2a u 26 COOTBETCTBYIOT nocnegoBaTenbHOCTAM Y C pasnuyHbIMn
aucnepcusamu: asoBbIi NOPTPET Ha puUC. 2a MOCTPOEH MO NnocnefoBaTeflbHOCTU C
Gonee BbicokoW pucnepcuen. Euwe OGonbwas aucnepcust y nocrnefnoBaTenbHOCTH
3Ha4yeHuin napameTpa Y cuctembl ¢ ha3oBbIM NOPTPETOM Ha puc. 4. Bpsag nun BbizoBeT
COMHEHUS 3aBUCUMOCTb KOPPENSALUMOHHBLIX CBA3EW B NOCNeaoBaTeNlbHOCTU 3HavYeHun Y
OT BMAa aTTpakTtopa. Toraa, Hanpumep, pasnuuns B Xapakrepe M3MEHEHUs] COCTOSIHUS
CUCTEMbl Ha OTAerNbHbIX WHTepBanax BpeMeHu, No-BUAMMOMY, B HemarnoMm u4ucne
CUTyaLMn MOryT CTaTb MOHATHLIMU NULb MOCMe aHanu3a NPUTSArMBarLLEero MHOXecTBa
ee COCTodHMW, T.e. aTTpakTopa. bonee Toro, BHe Takoro aHanmMsa BO3MOXHb
npyHUMNnanbHble OoWwWnbKM B pacno3HaBaHUN MPUYUH U3MEHEHUS COCTOSIHUSA CUCTEMBI,
0COBEHHO, Koraa Takme U3MeHeHus CyLecTBEHHbl U BHe3anHbl. B nogobHbIX criyyasax
NosIBNAETCH HeMarnbll PpUCK OBBACHATb UX YCUMEHUEM BIIUSHUS W3BECTHbIX (DaKTOpPOB
UK, YTO HaMHOrO XyXe, HayanoMm OenCTBUSA CKPbITbIX, HEUM3BECTHbIX. Mexay Tem, Kak
crneayeT U3 NpvBeLeHHbIX apryMeHToB, Takne o6bsacHeHNa cnocobHbl Oka3aTbCs nogyac
HeBepHbIMKU. BepHemcsa k dhazoBoMy nopTpeTy Ha puc. 4. NMpegnonoxum, 4to dasosasi
TOYKa nepemellaeTcss HeKkoTopoe BpeMs MO KOHuam KpectoobpasHon obnactu
NPUTArMBalOLNX COCTOSAHWA, a 3aTeM nepexoauT B ee LEHTp, rae KOHLUeHTpauus
BMPTYarnbHbIX ha3oBbIX TOuYeK HanbonbLuas. Mpw HabnogeHun 3a
nocrneaoBaTenbHOCTEIO  3HadYeHnn Y Mbl yBUOUM  KapTuHy nepexoja Y -
nocnenoBaTenbHOCTM U3 BpeMeHHOW obnacTu ¢ BbICOKOWM aucnepcuen B obnactb C
HU3KoW pgucnepcuen. Jluuy, npuvHUMatowemy peweHne - JIMNP, o4eHb HenpocTo
OTKasaTbCH OT MPEAnoSIOKEHUSA, CBA3@HHOIO C Ha4yanoM UNu npekpawlieHueM OencTBuS
Kakoro-To [OnonHuUTenbHoro ¢aktopa, HEM3BECTHOrO Ha MOMEHT MPUHATUS peLueHus.
Ha camom >xe gene, kak Mbl BUAMM, NpaBuiibHasa oueHka Nogo6HbIX CUTyaunin BO3MOXHA
npv COBCEM MHOM NOAXoAe.

MpuBeaeHHble coobpaxeHnsa HaBOOAT Ha MbICNb O TOM, YTO Ha NPaKTUKE, BEPOATHO,
Hepeokn cutyaumm, B KoTopbix JIMP CKNoHeH OGBACHUTL M3MEHEHUST COCTOSIHUA
cUCTeMbl AEUCTBUEM TeX UNU MHbIX (PaKTopoB, MO "yMONYaHui" naeHTUUUNpyemMblx
Kak CTOPOHHME MO OTHOLUEHUIO K cucteme. Mexay Tem Habniogaemble U3MEHEHUST MOTyT
oKasaTbCs NposBreHneM ocobbiXx CBOMCTB CUCTEMbI, BUAUMbIX MWL C ONpeAeneHHbIX
NO3NLNIA N HE UMEIOLLMX OTHOLLEHUS K BHELLHUM BO3L4ENCTBUSM.

Cnucok ncnonb3oBaHHbIX MCTOYHUKOB

1. CeBoctbsiHOoB A.. MeToabl MaTeMaTUYecKoro OnucaHusi  MexaHWKo-
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c.

SUMMARY

The article deals with the analysis of family of the reaction of the system, being
described by the models of the 1st and 2d orders. At discreting entrance influences, the
peculiarities appear. The author emphasizes that the changes of linear and non-linear
system differ at the similar discreting. That can lead to mistakes in evaluation of the state
of the technological systems.
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IKOHOMMHKA

YAK 657

COBEPLWIEHCTBOBAHUE METOAUK OLLEHKU 3ATPAT B
HE3ABEPLWEHHOM NPOU3BOACTBE B OPTAHU3ALUAX
IUBEMHOW NMPOMBIWAEHHOCTHU

M.B. JIuUHHUK
BBEOEHUWE

BaxHbiM 3Tanom B cuUCTeMe y4veTa MPOU3BOACTBEHHbIX 3aTpaT sBNAeTCH WX
pacrnpefeneHve Mexay ocTaTkaMuM He3aBepLUeHHOro npov3BoACTBAa W FOTOBOW
npoaykumen. 'MaBHOe ycrnoBuMe afeKBaTHOW OLIEHKN He3aBepLUEHHOro npou3BOACTBa
coctouT B BblbOpe Takoro crnocoba OLEHKW, NPU KOTOPOM CebecTOMMOCTb FOTOBOW
npoayKumm oTpaxana Obl pesynbTaTbl XO3ANCTBEHHOM neaTenbHOCTU
COOTBETCTBYIOLWEro oT4eTHOro nepuoga [1]. B yyeTHOM nNpakTuke opraHusaumi LBenHom
NPOMbILINIEHHOCTM He3aBeplleHHoe MPOM3BOACTBO Yalle BCEero OueHUBaeTcs Mo
CTOMMOCTM MCMOMNb3yeMblX B NPOU3BOACTBE MaTtepuanoB nNnbo no CTOMMOCTU MPSMbIX
(MaTepuanbHbIX U TpyaooBbiX) 3aTpaT. JaHHble MeToAbl OUEeHKM, Ha Haw B3rngg, He
obecneumBatoT COOTBETCTBUSA dopmMupyemMbIxX nokasarenem (ctoumocTb
He3aBepLUEHHOro NPon3BoACTBa, cebecTOMMOCTb FOTOBOW M peann3oBaHHON NPOAYKLMM)
KpUTEPUIO OOCTOBEPHOCTU pasrpaHnyYeHns 3atpat no nepvogam. [na opraHusauuin
LWWUBENHON NPOMBILLNIEHHOCTN, WMEKWMX CTPYKTYpY 3aTtpaT, B KOTOPOW OLYTUMbIA
yaenbHbIN BEC 3aHUMaloT KOCBEHHble NPOV3BOACTBEHHbIE 3aTparthbl
(obwenponsBoACTBEHHbIE pacxofbl), NPUMEHeHWe MeToda OLEHKM He3aBepLUEHHOro
npoussoAcTBa MO MNPAMbIM  MPOU3BOACTBEHHLIM 3aTpaTam noBrevyeTr 3a cobon
3HauMTenbHoe yBenuyeHve cebecToMMmocTn roToBoW npoaykumn. CriegyeT Takke
OTMETUTb, YTO MeXAyHapoAHbiMW cTaHgapTamu 6Gyxrantepckoro ydeta (MCBY 2
«3anacbl») Npu OLEHKe 3aTpaT B He3aBepLUEeHHOM NPOU3BOACTBE U cebecToMmocTu
roTOBOW MNPOAYKUMM PEKOMEHOOBaHO MCNONb30BaHWE MeTOoAa «MOSTHOrO MOrfoweHns
3aTpaTt», NpU KOTOPOM B CTOMMOCTb BbllLEeyKa3aHHbIX cTaTer aktuea H6anaHca AOKHbI
BKMOYATLCS KaK NepeMEHHbIE, Tak U NOCTOSIHHbIE MPOU3BOACTBEHHLIE 3aTpaThl.

B cBA3M ¢ Tem, YTO B HACTOsILLEE BPEMS MHOTME OpraHu3auum npy Beibope MeToauku
OLIEHKM OTAEnNbHbIX CcTaTell 0BOPOTHLIX aKTMBOB PYKOBOACTBYHTCS WCKIOYUTENBHO
CTpPeMrneHnemM npefenbHO CHU3WUTb TPYAOEMKOCTb YYETHOro npolecca, CTaHOBUTCSH
aKTyarnbHbIM BOMPOC O LIENecoobpasHOCTM OrpaHUYeHUs! OLEHKM  He3aBepLUEHHOro
NpoM3BOACTBA TOMbKO NPAMbIMUK 3aTpaTamMm.

OUEHKA 3ATPAT B HE3ABEPLEHHOM TPOM3BOACTBE HA OCHOBE
PEKOMEHOALMW MEXXOYHAPOOHbBIX CTAHOAPTOB BYXITANITEPCKOIO YHETA

MpuHnMmaa BO BHMMaHWe TOT dhakT, 4TO noctaHoBrneHnem Coeta MuHWUCTPOB
Pecnybnukn Benapycb Ne 694 ot 04.05.1998 r. B Pecnybnuke Benapycb aeknapvposaH
nepexo4 Ha MexayHapodHble cTaHgapTbl OyxranTepckoro yyeta W (puHaHCOBOW
OTYeTHOCTU, Npobnemy Bbibopa KpUTEPUSA pacnpeneneHmsi KOCBEHHbIX 3aTpaT n MeToaa
OLIEHKW He3aBepLUEHHOro Npou3BoacTBa B CMCTEME NPOU3BOACTBEHHOrO yyeTa, Ha Halu
B3rnsig, HeobxoauUMO peLlaTb, PyKOBOACTBYSICb nonoxeHnamm MCBY 2 «3anacbi» (IAS 2
‘Inventories’). CornacHo nocrnegHen pegakumm gaHHOro ctaHgapTta (MO COCTOSIHMIO Ha
31 anBapsa 2006 r.) K 3anacaMm OTHOCATCHA aKTUBbI, NpefHa3Ha4YeHHble NS NPoaaXu B
Xo4e HopMarnbHON AeATeNbHOCTY; B Npouecce NpoM3BOACTBa ANA TaKOM NPogaXu Unv B
dopmMe Cbipbs M MaTepuanoB, NpedHasHaYeHHbIX AN WUCMOMb30BaHMA B
NPON3BOACTBEHHOM NPOLLECCE UK NMpPU OKasaHuu ycnyr [2].

Takum obpas3om, NOMUMO Cbipbsi U1 MaTepuanoB 3anachl BKIOYAKOT B cebs roToByto
nNpoayKkuMio WM He3aBeplueHHOe MpouM3BOACTBO. B gaHHOM cTaHgapTe cogepxartca
pekoMeHAaumn No pacnpeaeneHuio KOCBEHHbIX 3aTpaT NpovM3BOACTBEHHOIO xapakrepa
Mexay TroToBOM W He npowewen Bcex cragun obpaboTkm npogykumen, no
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pacnpeaeneHunto YCnyr KOMMMEeKCHbIX NPOM3BOACTB M MO pasrpaHUYEeHunIo 3aTtpaT Mexay
BKIT0O4aeMbIM/ B CTOMMOCTb aKTMBOB W MOAMNEXalwuMm NpU3HaHuio B Ka4yecTBe pacxogoB
OTYEeTHOro nepuoaa.

B MCBY 2 «3anacbl» He NpefyCMOTPEHO UCMONb30BaHNe MeToda «ANPEKT-KOCTUHY
npy COCTaBfEeHUN (UHAHCOBOW OTYETHOCTU. Ha 3anagHbix npeanpusaTUaX OUPEeKT-
KOCTUMHI MPUMEHSEeTCH TOMbKO ANS COCTaBMeHMs yrnpaBfeHYeckon OT4eTHOCTU. 3a4echb
HeobX0ANMMO OTMETUTb, YTO MOHWMMAaHWE CYWHOCTM MeToda yyeTa Mo MOSHOWM
cebecToMMOCTM B OTEYECTBEHHON M MEXOYHAPOOHOW MpaKTUKe OTNMYaeTcs MOSTHOTON
BKMoYeHMs 3atpatr ¢ cebectoumocTb rotoeBon npoaykumn. CornacHo MCBY 2,
He3aBMCUMO OT MNPUMEHAEMOro MeToda OLEeHKM TOBapHO-MaTepuarnbHbIX 3anacos U
KanbKynupoBaHus cebecToMmocTn (MeToA NosiHon cebecToOMMOCTM NN OUPEKT-KOCTUHT),
13 cebecToMmMoCTM NPOaYKUUKN BCEraa UCKIYaTCs U NPU3HADTCA B KAYeCTBE TEKYLLMX
pacxogoB B NEpUOA NX BO3HUKHOBEHWS crieaytolime 3aTpaThbl:

- CBEpXHOpMaTuBHble MNOTEPU Cbipbs, Tpyda WAM NPOYUX NPOU3BOLCTBEHHbIX
3aTpar;

- 3aTpaTbl Ha XpaHeHue, ecrim TOfIbKO OHU He HeobXxoAuMbl B MPOU3BOACTBEHHOM
npouecce AnsA nepexoa K criegyowemy atany;

- agMuWHUCTpaTUBHbIE HaKnagHble pacxonbl;

- pacxofbl Ha peanusauuto [2].

[OnpekT-koCTMHI B 3apybexHon Teopunm yyeTa — 3TO MOAEMb OLEHKN TOBapHO-
MaTepuanbHbIX 3anacoB U KanbKynupoBaHus cebecToMMOoCTW, KoTopas npeanonaraer,
4yTo B CeBGecToMMOCTb MPOAYKUMM AOMXKHbl ObiTb BKMAOYEHbI TOSMBKO MNEpPeMeEHHbIe
NPON3BOACTBEHHbIE 3aTpaThl, TO eCTh:

- npsiMble MaTepuanbHble 3aTpaThl;
- npsiMble 3aTpaTtbl Ha onnaty TpyAa;

- NPOMW3BOACTBEHHbIE NMEPEMEHHbIE KOCBEHHbIE 3aTpaTbl (MepemMeHHas 4YacTb Tex
3aTpart, KOTopble B OTEYECTBEHHOM Yy4yeTe HOCAT Ha3BaHue 0O0LenpoM3BOACTBEHHbIX
pacxogos).

MpOn3BOACTBEHHbIE  MOCTOSIHHbIE  KOCBEHHble  3aTpaTtbl  (MOCTOSIHHAsA  4YacTb
06LLenpon3BOACTBEHHbBIX PacxodoB) B COOTBETCTBMM C [aHHOM TPaKTOBKOM MeToAa
«ANPEKT-KOCTUHM» OTHOCATCS K pacxofam TeKyLlero nepuoaa.

CornacHo nogxoay, NPUHATOMY B OTEYECTBEHHOW MPaKTUKe y4yeTa, MeTon MOfHOro
nornoweHnss 3atpat (nonHow cebecToMmMocTn) — 3TO MOoAeNb OLEHKUM TOBapHO-
MaTepuanbHbIX 3anacoB U KanbKynupoBaHWs cebecToMMOoCTW, KoTopas npeanonaraer,
yto B cebecToMMOCTb 3anacoB Hapsgy C NpsSMbiMA - MaTepuanbHbIMK, MPAMbIMU
TPYAOBLIMU, @ TaKKE NEPEMEHHBIMU U NOCTOSAHHBIMU MPON3BOACTBEHHBIMU KOCBEHHbLIMU
3aTpatamn  (OOLENPON3BOACTBEHHBIMM  pacxodamMu)  OOIDKHbl  BKMIOYATbCS U
obLexo3ancTeeHHble pacxodbl. Ecnn ke o6LexX038NCTBEHHbIE pacxodbl OTHOCAT K
pacxogaMm nepuoda W He BKNHOYalT B ce06ECTOMMOCTb MPOU3BEAEHHOW MNPOAYKUMMK
(cormnacHo MCBY 3TO €OMHCTBEHHO MpaBWIbHbIA BapuaHT ydyeTa He3aBUCUMO OT
npMMeHseMoro MeTtoga yyeta 3aTtpaT), TO Torga NPUMEHSIETCA TEepPMUH «OUPEKT-
KOCTMHI», 4TO, Ha Haw B3rna4, UCKaXaeT codepXkaHue [aHHOro MeToda OLEHKM
TOBapHO-mMaTepuanbHbiX 3anacoB. TEpPMUH  «OMPEKT-KOCTUHI» B  OTEYECTBEHHOMN
npakTuKe yyeta NPUMEHHAEeTCs Takke M Ans ob603HayeHuss MOAEnu OLEHKM TOBapHO-
MaTepuanbHbIX 3anacoB W KanbKynmpoBaHus cebecToMMOCTM KoTopasa npeanonaraer,
4yto B €e0ecToMMOCTb NPOAYKUMWM AOMMKHbI OblTb BKMOYEHbI TOMbKO MEepeMeHHbIe
NPOM3BOACTBEHHbIE  3aTpaTbl, TO €CTb CYMMbl, YYT€HHble Ha cyeTtax 25
«O0LEenpon3BoaCTBEHHbIE pacxodbl» (B 4YacTM YCMOBHO-MOCTOSIHHbIX 3aTpaTt) u 26
«OBLLEeX035aMCTBEHHBIE pacxoabl» CNUCLIBAOTCA HenocpeacTBeHHo B ebet cyeta 90
«Peanunsauua» (Takaa TpakToBKa TEPMMHA COBMagaeT C ero 3HaYeHnem B 3apybexxHoun
Teopun yyeta). lMpuyem npuMeHeHWe OUPEKT-KOCTMHra B MOCMedHen TPakToBKE B
Pecnybnuke bBenapycb paspelleHo Ania Lenen cocTaBreHns (OUHAHCOBOW OTYETHOCTMU
[3]. Takum obGpasom, 30ecb WMEET MEeCTO npoTMBopeYne Mexay nopsiaKkoM
dopMmnpoBaHMs nokasatenenn (OUHAHCOBOM OTYETHOCTU CYOBLEKTOB XO3SAMCTBOBAHMS
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Pecnybnukn bBenapycb u METOOMKOM OLEHKM COOTBETCTBYIOLUMX MOKasaTenen,
npeayCcMOTPEHHOW MeXayHapoAHbIMU CTaH4apTamu.

CornacHo MCBY 2 «3anacbl» nepemMeHHble KOCBEHHLIE NMPON3BOACTBEHHbIE 3aTpaThbl
BKMOYaloTCA B Cce06eCTOMMOCTb FOTOBOM MNPOAYKUMW M B OLIEHKY He3aBepLUEHHOro
npov3BoACTBa Ha OCHOBe (paKkTMyeckoro obbema npou3BoAacTBa. [loCTOsIHHbIE
KOCBEHHble MPOU3BOACTBEHHbIE 3aTpaTbl BKMO4YalTCas B CebecToMMOCTb rOTOBOM
NPoOayKUMM N B OLEHKY He3aBepLlUeHHOro MpOM3BOACTBA Ha OCHOBE  MPOrHO3HOMO
obbema npousBoACTBa Mpoaykuum npu paboTe B HOpManbHbIX ycrnoBusax. [Ons
0003Ha4YeHnss MporHo3Horo obbema NpPoOM3BOACTBA NpoAykKuuM npu pabote B
HOpPMarbHbIX YCNOBUAX B CTaHAApPTE NPUMEHSETCA TEPMUH «HOPMaribHast MOLLHOCTbY.

B cTtaHgapTe gaetcsa cneaytouiee onpegeneHve HopmasnbHOM MOLHOCTH.

HopmanbHass  MOWHOCTbL — 9TO  OXMO3AeMbl  ypoBEeHb  MNPOM3BOACTBA,
paccyMTbiBaEMbI Ha OCHOBE CpedHMX MoKasaTernen 3a HEeCKONbKO nepuoaoB npu
HOpMarnibHOM Xxoge Aen, C Y4eTOM MOoTepM MOLLHOCTM B pesynbTate MnaHoBOro
TEeXHMUYEeCKOro obcnyxnBaHus.

Heobxoammo otmeTuTb, yTo B MCBY 2 nuuwb obuwme pekomMeHgaumm, Kacarolmecs
MEeTOAMKM OLEHKM 3anacos.

AOANTALUNA PEKQMEI:UJ,ALI,I/IVI MCBY 2 «3AMACbl» K YUYETHOW MPAKTUKE
OPIrAHM3ALMN LWUIBENMHOW NMPOMBIWNEHHOCTH

[Ons npuMeHeHusi TepMMHa «HOpMaribHasi MOLLUHOCTb» B OTEYECTBEHHOW Y4YeTHOWM
npakTuke cuyuTaem LernecoobpasHbiM YTOYHUTL TPaKTOBKY [aHHOrO TepMuvHa U
npeanaraem cnegytollee onpegenexHue.

HopmanbHas MOLHOCTb — 3TO MPOrHO3npyembin 06beM MPOU3BOACTBA MPOAYKLMU
(BbINOMHEHUA pPaboT, Oka3aHua YCMyr NPOMBILNIEHHOrO XapakTtepa), BbIPaXeHHbI B
HaTypanbHbIX eguHuuaxX, pacCyYUTaHHbIN Mo hopmyne cpedHen apupmeTnyeckon Ha
OCHOBaHWMM AaHHbIX 06 o6beme Npou3BoACTBa MO aCCOPTUMEHTHbIM NO3MUMAM (Bugam
NPOAYKUMM, MOOENAM, apTuKynam u T.4.) 3a ABa (PMHAHCOBbIX roga, NpeaLwecTBYoLWmnX
OTYETHOMY.

Heobxoammo oTmeTuTb, YTo MCBY 2 He 3agaeT XecTko MPUHLUMMIOB pacnpedeneHus
KOCBEHHbIX MNPOM3BOACTBEHHbLIX 3aTpaTt, rMnaBHOe, 4TOObI MeToauka MpUMeHsanach
nocnegoBaTenbHO U 060CHOBaHHO. Kpome TOro, ctaHgapT COOEPXUT psd TEPMUHOB,
onpeaeneHns KOTopbIX OTCYTCTBYHOT, YTO BbI3blBAeT BONPOC AUCKYCCUOHHOMO Xapakrepa,
cnegyeT N OTHOCUTb WMX TPAKTOBKY K KOMMeTeHuun ByxranTtepa, nonarascb Ha ero
npodeccroHanbHoe CyXXaeHue.

B yactHoctu, B n. 13 MCBY 2 ckasaHo, 4TO «CyMMa NOCTOSIHHbLIX MPOU3BOACTBEHHbIX
KOCBEHHbIX 3aTpaT, OTHOCMMbIX Ha Kaxayl efuHuly npoaykuuu, He yBenuuMBaeTcs
BCneacteme  HeobblMHO  HM3KOro obbema  npousBoAcTBa WNn  OCTaHOBKM
opraHusaumu....B  nepuogbl HeOObIMHO BLICOKOrO YPOBHS NPOW3BOACTBA CyMMa
MOCTOSIHHbIX NMPOW3BOACTBEHHbLIX KOCBEHHbIX 3aTpaT, OTHOCUMbLIX Ha KaXayl eauvHuLy
NPOAYKUMM, YMEHbLUAETCa TaK, YTO 3anacbl He OLEeHMBAKTCH CBepX cebeCcToMMOoCTUY.
Kpome ToOro, craHgapTtoMm [JornyckaeTcsl anbTepHaTMBHLIN BapwaHT pacnpegeneHuns
KOCBEHHbIX 3aTpaTr — MpOonopumoHarnbHO (PakTU4ECKOMY YPOBHIO MPOM3BOACTBA B TOM
crniydyae, Korga OH «nNpubnusvMTenbHO COOTBETCTBYET MOLWHOCTM B HOPMarbHbIX
ycrnoBusix». Takum obpas3om, BONPOC O TOM, YTO MOHMMaETCs NoA «HEOObIYHO BbICOKUM
(HM3KMM)  ypOBHEM NPOWM3BOACTBA», W Kakoe OTKMNOHEeHWe akTuyeckoro obbema
NPpoOM3BOACTBA OT YPOBHA  HOPManbHOW  MOLLHOCTM  MO3BOMSET CyauTb O
«MpUBM3NTENBHOM COOTBETCTBMUY» OOHOrMO NnokasaTens BTOPOMY, OCTaeTCs OTKPbITbIM.

B ycrnoBusix OTCYTCTBUSI YeTKOW TPAKTOBKMU Bbilleyka3aHHbIX TEPMUHOB BO3HMKaeT
BO3MOXHOCTb ~ MaHMMynMpoOBaHUS  MNokasaTensMuM «3aTpaTbl B He3aBepLUEHHOM
npousBoacTBe» U «cebecToMMoCcTb  FOTOBOWM  MpoAyKUMM», TakK Kak cymMMma
HepopacrnpeaeneHHbIX MNOCTOSIHHbIX NMPOU3BOACTBEHHbLIX KOCBEHHbIX 3aTpaTt, COrnacHo
TpeboBaHMAM CTaHgapTa, ChUCbIBaeTCs Ha pacxodbl OTYETHOro nepvoga, W
crnegoBaTtenibHO, HanpsiMytlo BIUSIET Ha BENWYMHY NPUOLINM OpraHM3aumMmn 3a OTYETHbII
nepvopg. MNoaTomy npegnaraem aBTOPCKYI MHTEPNpeTauuto TEPMUHOB «HU3KUA 0GbeM
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npou3BoACcTBa», «HEObbIMHO BbICOKMA O6beM MPOU3BOACTBa» U crnocob onpeneneHus
rpaHuubl  «NPUBNN3NTENBLHOrO COOTBETCTBUSI» hakTUYeckoro obbema npou3BOACTBaA
YPOBHIO HOPMaribHOW MOLLHOCTM B KOHTEKCTE AaHHOro cTaHaapTa.

Mpun dakTnyeckom obbeme nNpounsBoACTBa, MpeBbiLIAWEM YPOBEHb HOPMarnbHOW
MOLLIHOCTW, B TOM Crly4ae, eCcrim noCTOsiIHHbIE NMPOU3BOACTBEHHbIE KOCBEHHbIE 3aTpaTbl
OynyT pacnpegeneHbl Mexagy cebeCTOMMOCTbIO FOTOBOW NPOAYKUMW U CTOMMOCTbIO
He3aBepLUEeHHOro Mpou3BOACTBa MNPOMOPLMOHANIBHO HOPMaribHOM MOLLHOCTK, obLlias
CymMMa pacrpeferieHHbIX MOCTOSIHHbIX — MPOM3BOACTBEHHbIX KOCBEHHbLIX 3aTpaT 3a
OTYETHbIN nepuog (canbAo MO  KpeauTy COOTBETCTBYIOLLEro cyeta) npeBbICUT
aKTU4eCKyl0 BenUYMHY MOCTOSHHLIX  MPOU3BOACTBEHHbLIX KOCBEHHbIX 3aTpaT 3a
OTYETHbIN nepuod (canbdo no AebeTy COOTBETCTBYHOLLEro cyeTta). TO eCTb NOSIBUTCS
006beKTMBHas HEOOXOAMMOCTb peLnTb, Kyaa e crnucaTb CyMMy nepepacnpefeneHHbIX
3aTpar, u4Tobbl 3aKpbITb cobupaTenbHO-pacnpedenuTenbHbld  CYeT Ang  y4veTa
MOCTOSIHHbIX MPOM3BOACTBEHHbIX KOCBEHHbIX 3aTpaT MO OKOHYaHUM OTYETHOro nepuoaa.
Tak kak B MCBY 2 «3anacbl» npefycCMOTPEHO crnucaHne HepopacnpeneneHHbIX
MOCTOSIHHbIX MPOM3BOACTBEHHbIX KOCBEHHbIX 3aTpaT Ha pacxodbl nepuoga, HO HUYero
He Cka3aHO O BO3MOXHOCTM cnucaTb CyMMYy nepepacnpefeneHHbIX KOCBEHHbIX 3aTpar
Ha  Joxodbl  COOTBETCTBYWOLLIEro nepuvopa, [AenaeM  BbiBOA4, 4YTO  Takoe
nepepacnpegeneHve B nNpuHUMNE HeaonycTumo, Takmm obpasoM, nop «Heobbl4HO
BbICOKMM 06beMOM MPOM3BOACTBa» MOHUMaeTCs pakTuyeckun obbeM Npou3BOACTBa B
HaTypanbHOM BblpaXXeHUW, NpeBbIaoLLmMi YPOBEHb HOPMaribHOM MOLLHOCTU XOTS Bbl Ha
ogHy eavHuuy. o aHanoruu, nog «HeoOblMHO HU3KMM O6bEMOM MPOU3BOACTBAY»
npeanaraemMm cyMtaTb PakTu4eckmn obbem NpPou3BOACTBA B HaTypasribHOM BblpaXKeHWUN,
BEMMYNHA KOTOPOro HMXKE YPOBHSA HOPMaribHOW MOLLHOCTW XOTS Obl HA OOHY eAunHuLy.
Ons Toro 4TOGbLI oOnNpedenuTb, BbLINOMHAETCA NW  YCNoBue «NpPUMBNU3UTENBHOrO
COOTBETCTBUA» (pakTnyeckoro obbema Npou3BOACTBA YPOBHIO HOPMarbHON MOLLHOCTH,
npegnaraeM Ucnonb3oBaTb  opmyny Ang  pacyeta cpeAHekBagpaTU4ecKoro
OTKNOHeHuA (dopmyna 1).

n
> (Bji -H)?
i=1

5 = " , (1)

roe  Oj- MakcMmaribHO BO3MOXHOE OTKITOHEHME (kak B GONbLUy, Tak U B MEHbLUYHO
CTOPOHY) hbakTnyeckoro obbema NpPoOM3BOACTBA j-r0 BuAa NpOAyKUMM OT HOPMarbHOW
MOLLHOCTM AN AaHHOro BuAaa NpoayKuMu, NpyU KOTOPOM MOXHO rOBOPUTb O TOM, YTO
dakTnuyecknn obbeMm npou3BoACTBA «NPUBMM3UTENBHO COOTBETCTBYET» HOPMAarbHOM
MOLLIHOCTMU;

Hj - HopmanbHas MOLIHOCTb OpraHusauuum B HaTypanbHOM  BblpaXeHuwu,
paccuMTaHHass ans j-ro Buga npoaykuMm Ha OCHOBAHWW AaHHbIX O (akTU4eCKUX
obbemax npou3BoACTBa 3a ABa rofda, NpegwecTBYHLMX OTYETHOMY, No dopmyne
cpegHen apudmeTmyeckon;

Bji- daktnueckas BenumumHa obbema nNpou3BOACTBA MNpoOAyKUMM j-TO Buda B
HaTypanbHOM BbIpa)XeHUW 3a -1 rof, B3ATbIA ANa pacyeTa HopManbHOW MOLLHOCTY;

N — KOMNYECTBO NeT, B3ATbIX AN pacyeTa HopMarbHOW MOLLHOCTH.

Takum o06pa3oM, roBOpPUTb O «MNPUONU3UTENBHOM COOTBETCTBUMU» (PaKTUYECKOro
obbema Mpou3BOACTBA YPOBHI HOPMaribHOM MOLHOCTW, a crefoBaTenibHO, W
Npou3BOAUTb pacnpefenieHne MOCTOSIHHbIX MPOU3BOACTBEHHbLIX KOCBEHHbLIX 3aTpaT Ha
OCHOBe MnokasaTtensi hakTuyeckoro obbema NpPon3BOACTBa MOXHO NULb B TOM Cryyae,
€CIW BbINOSHSeTCS YCNoBMe HepaBeHCTBa 2.

Hj- &) = Bjs Hj+79j, (2)

roe  Bj — daktnueckmii obbem npom3BoACcTBa j-ro BuAa NPOAYKUMW 3@ OTYETHbLIN
nepuog.
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Mpn pacnpegeneHnn MnoCTOSAHHLIX KOCBEHHbIX MPOM3BOACTBEHHbLIX 3aTpaT Ha
cebecToMMOCTb rOTOBOM NPOAYKLUUW U CTOMMOCTb HE3aBEPLUEHHOro npou3BoacTBa Ha
OCHOBE MokKasaTens «HopmarbHas MOLLHOCTb» HaM ygacTcsi udbexaTb 3aBblLLEHHOWN
OLEHKM 3anacoB (T.e. MacCKMpPOBKM COCTOSIBLUMXCS YObITKOB B BuAe OanaHCOBbIX
aKTMBOB) B MepuoAbl CyLLEeCTBEHHOro nageHms obbema npon3BoacTBa, 06ycrnoBneHHOro
CHWKEHMEM CMnpoca Ha KOHKPETHbIM BMA NPOAYKUWUW, HEXBATKOM MaTtepuanbHbiX W
TPYAOBbLIX PECYPCOB M NPOYUMU hbakTopamn, a Takke He AONYCTUTb OLEHKM 3anacoB
Bbllle ux cebectoMMocTM B nNepuoabl yBenuyeHuss obbema npousBoacTBa (Mo
CPaBHEHWIO C HOPMarbHON MOLLHOCTbHO).

Mpumensas METOAMKY OLEHKM He3aBEepLUEHHOro MNpou3BOACTBA MO MNOSIHOM
NPOM3BOACTBEHHON Ce6EeCTOMMOCTU, Mbl YBEMWYUM CTEMNEHb TOYHOCTU pasrpaHUyeHns
3aTpaT no nepvogam u TeM cambiM goObeMcs GonbLUEro COOTBETCTBUS CTaTeEN akTMBa
OanaHca KpuTepuo JOCTOBEPHOCTM U MOBLICUM HAOEXHOCTb (PUHAHCOBOW OTYETHOCTW.
Mpn aTOoM He crneayeT 3abbiBaTh 0 TOM, 4TO cornacHo MCBY nonHasa nponsBoacTBeHHas
cebecToMMoCTb  He BKMO4YaeT B cebs agMWHUCTpPaATUBHbIE HaKnagHble pacxoAbl
(obLiexo3ancTBeHHble pacxoabl). BennuuHy pacxogoB, cobupaembix no aeberty cyeTa
26 «Ob6LLeX03aNCTBEHHbIE pacxoabl», cregyeT MNpusHaBaTb pacxodamu TOro nepuoga, B
KOTOPOM OHW BO3HUKIN, NPpUYEM HEOOXOOUMO OTMETUTL, YTO NPEASIOKEHHYIO METOOUKY
y4yeTa 3aTtparT He crneayeT OTOXAECTBIATb C ANPEKT-KOCTUHIOM.

[na ycnewHoro npuMeHeHUs METOAMKN pacnpeaeneHnsi KOCBEHHbIX 3aTpaT U OLEeHKU
He3aBepLUEHHOro MpPOM3BOACTBA Ha OCHOBE BbILEU3NOXEHHOro noaxoda cuyMTaem
LenecoobpasHbiM NPOU3BECTN KhaccudUKaLUo KOCBEHHbIX NPOU3BOACTBEHHbLIX 3aTpaT
Ha MOCTOSIHHbIE U NepeMeHHble. [Ins yyeTa nepeMeHHbIX NPON3BOACTBEHHbBIX KOCBEHHbIX
3aTpart, KOoTopble [AOJMKHbI pacnpegenaTbCss Ha cebGecToMMOCTb OTAENbHbIX BUAOB
NPOAYyKUMM Ha OCHOBEe MokasaTens «gakTuieckun obbemM npoumsBoacTBa», BBECTU
OTOENbHbIN CYET cuHTeTu4Yeckoro ydeTa 24 «[llepeMeHHble KOCBEHHblEe 3aTpaTbl Ha
npounsBoacTBo». Cuer 25 «OOLWENpoM3BOACTBEHHbIE pacxodbl»  npegnaraem
nepemmeHoBatb B «[1OCTOsIHHblE KOCBEHHble 3aTpaTbl Ha MNPOM3BOACTBO» U
MCNonb3oBaTbh AN ydeTa KOCBEHHbIX 3aTpaT, KOTOpble AOSKHbI pacnpeaensatbCcs Ha
cebecToMMOCTb OTAEeNbHbIX BMOOB MPOAYKLUMM HA OCHOBE MokasaTens «HopmarnbHas
NpoV3BOACTBEHHASA MOLLHOCTbY.

3AKITFOYEHME

MNpumeHsieMble oOpraHn3auMsiMn  LLBENHOW MPOMbBILLIIEHHOCTU METOAbl  OLIEHKM
He3aBEpLUEHHOTO MNPOU3BOACTBA Hapsdy C OCHOBHbIM CBOMM [OOCTOMHCTBOM —
HEBbLICOKOM TPYOOEMKOCTbK YYEeTHbIX npoueayp — obnagarT M psgoM HegoCTaTKoB.
OCHOBHbIM HeOoCTaTKOM METOAOB OLEHKM He3aBepLUEHHOro npouM3BOACTBa no
CTOMMOCTM MaTepuarnoB M Mo npsiMbiM (MatepuanbHbIM 1M TPYAOBLIM) CTaTbsM 3aTpaT
ABNSETCA TO, YTO [AaHHble MeTOoAbl BedyT K WCKaKEHWI0 TakMX nokasaTenen, Kak
«CcebeCToMMOCTb rOTOBOWM MPOoAyKLMMY», «CebeCcTOMMOCTb peann3oBaHHOW MPOAYKLNNY,
«npubbINb (YObITOK) OT peanusaumm NpoayKunmn», «Nnpubbinb opraHm3aunm 3a OTYETHbIV
nepuvoay, Tak kak He obecneunBaldT HeEOOXOOMMOW CTEMEHN TOYHOCTM pasrpaHuUdeHns
3arpaTt no nepuogam.

MeToguka OLEHKM CTOMMOCTM HEe3aBEPLLUEHHOIO NPON3BOACTBA MO METOAY «MOJSIHOMO
NornoLweHnsa 3aTpaT» NO3BONUT OpraHN3aumnsM LBENHON NPOMbILLIIEHHOCTH:

- obecneunTtb COOTBETCTBME hopMMpyemMbIX nokasatenen (ctoumocTb
He3aBepLUEHHOro NPON3BOACTBa, CE0ECTOMMOCTbL FOTOBOW 1 peanu3oBaHHOW NpoayKLuK)
KpUTEPUIO JOCTOBEPHOCTM pasrpaHMYeHuns 3aTtpart no nepvogam;

- un3bexaTb 3aBbllLIEHHOMW OLEHKM He3aBEepPLUEHHONO MNPOM3BOACTBA WM TOTOBOM
NpoayKuMM B Nepnoabl CyLLECTBEHHOIO yMeHbLLEHNST 0O bEMOB NPOM3BOACTBA;

- obecneuntb COOTBETCTBME MNPUMEHSIEMbIX METOAMK  OLIEHKM  3anacoB
pekoMeHAaumaM MeXayHapoAHbIX CTaHA4apToB OyxranTepckoro yveta M MNOBbICUTb
HaOEeXHOCTb (PMHAHCOBOM OTYETHOCTW.
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MNpoGrnema yBenuMYyeHWs TPYOOEMKOCTM Y4YeTHbIX npouedyp npv UCNoNb3oBaHMK
npeanaraeMoin MeToAMKN OLEHKWN 3aTpaT B HE3aBEpPLLUEHHOM MPON3BOACTBE MOXET OblTb
peLleHa npu ycrnosuy aBTomaTtusaumnm y4eTHOro npouecca.
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SUMMARY

The author of this paper offers at an estimation of the work-in process to use a
technique based on the recommendations of the International Accounting Standards.
The allocation of fixed production overheads to the cost of conversion should be based
on the normal capacity of the production facilities.

YAK 658.1
OBOCHOBAHUWE MOAEAU POPMUPOBAHUSA
KOHKYPEHTOCNOCOBHOCTU NPEANMPUATUA HA
OCHOBE KAACTEPHOU KOHLENLUU
r.A. Alweesa
BesepneHue

[MoBbILWEHNE KOHKYPEHTOCMOCOOHOCTM NpennpuaTUin SBNAETCS OCHOBOW pearbHOro
9KOHOMMYECKOro pPOCTa HauUMOHamNbHOM 3KOHOMUKU. XapakTep HOBOW 3KOHOMUKU U ee
OTNUUMTENbHbIE  MNpoUecchbl: rnobanu3auus, YCUINEeHWEe KOHKYpeHUMu, pasBuTUe
NH(POPMALMOHHO-KOMMBIOTEPHBIX TEXHONMOrMn, B T.4. WHTEpHET u akTMBu3aums ux
ncnonb3oBaHua B OBu3Hec-npoueccax - Bce 3TO Npegonpeaennno HoBble MeToabl
CO3[aHUSA KOHKYPEHTHbIX MPEMMYLLECTB W MOBbLIWEHNS KOHKYPEHTOCNOCOBHOCTH
9KOHOMMYECKMX cMCTEM. TakKMM MHHOBALMOHHBIM METOAOM, OTBEYAIOLLMM COBPEMEHHbIM
npoueccam, 4BNSeTCA KnacTepHbli MNOAXOA, KOTOPbIA OCHOBaH Ha  KOHUenuuu
NpOoM3BOACTBEHHOrO knactepa. Knacrtep npegactaBnsieT cobon ceTeBylo opraHusaumio
TeppuTopManbHO B3aMMOCBS3aHHbIX W KOMMMIEMEHTapPHbIX MNPeanpuaTuiA (BKNoYas
crneunanu3anpoBaHHbIX MOCTaBLIMKOB, B T.4. YCNyr, a TaKKke npousBogutenen wu
nokynarenen), ob6beguMHEHHbIX BOKPYr HayyHO-O0Opa3oBaTENbHOroO LEHTpa, KoTopas
CBSi3aHa B3aMMOOTHOLUEHUSIMU C MECTHBbIMW YYPEXAEHUSAMU W OpraHamm BRactu C
Lenblo NOBbILLEHMS KOHKYPEHTOCNOCOBHOCTY NpeanpusiTuii  perMoHoB.

KnactepHast koHuenuua sBnsSeTcs OOBHEKTMBHOM 3aKOHOMEPHOCTbIO COBPEMEHHOMO
9KOHOMMYECKOro pasBuTMSA CTpaH. OTO MOATBepXAaeTca haktamu pacnpocTpaHeHus
KnactepoB BO MHOrMX cTpaHax. Tak, B WTanuu HacumTbiBaeTca 150 nHaycTpmanbHbIX
knactepos, B VHaun - 400, B Bbpasunuu, Tannange, Kutae, AnoHum - okono 2000
knactepos [7]. Knactepusauuen yxe oxsayeHo 6onee 50% 9KOHOMUK BegyLMX CTpaH,
Ha4yMHaKTCA Npouecchl KnacTtepusauunm M B cTpaHax MOCTCOBETCKOro NMpoCTpaHCTBa —
Poccun, Nateuu, YkpanHe, TapxunknctaHe, KasaxctaHe n ap.
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eHe3nc knacTepa BkNo4aeT cnegywowme OpPMbl OpraHu3auum 3KOHOMUYECKUX
CUCTEM: «MPOMbILLIIEHHbIE panioHbl» B BenukobputaHumn (koTopble wuccnegosan A.
Mapwann), «gunbepbl» - TEXHOMOMMYECKN CBA3aHHble cekTopbl BO ®paHuun (M.
Tonenago u [. Conbe), «kenpetuy» (keiretsu) B AnoHun, «6nokn passutua» B LLeeumm
(E. OaxmeH), «npoMbILLIIEHHbIE KNacTepbly», KoTopble rnyboko uccrnegosan M. MNopTtep.
B cBoen ctatbe «KoHKypeHTHble npeunmyliectBa ctpaH» (1990) oH packpbin ¢doeHOMeH
KnacTepoB, BblOBWMHYB TEOPWUIO  HALMOHANbHOW, rOCyJapCTBEHHOMW W MECTHOW
KOHKYPEHTOCMNOCOBHOCTM B KOHTEKCTE MUPOBOW 3KOHOMUKM, OBOCHOBAB UCTOPUYECKNE U
WHTenneKTyanbHble NpeanochIfikKiu Teopumn Krnactepos. [lopTep OTMeTun, 4To Knacrtepsbl
0Ka3blBaKOTCS SPKO BbIPaAXXEHHOMW OCOBGEHHOCTbIO MpakTU4Yeckn nbor HaunoHarbHOW,
pervoHanbHOW 1 gaxke CTONIMYHOM 3KOHOMMUKM [3].

[nsa ncnonb3oBaHUA KNacTePHOW KOHLENUUN B NOBbILLEHUM KOHKYPEHTOCNOCOBHOCTH
npeanpuaTMn 1 HaunoHanbHOW 3KOHOMUKM Pecnybnukm Benapycb BO3HMKaeT 3agada
Hay4yHoro  OOOCHOBaHMSI  MexaHuM3Ma  BIIMSHUSA  KNMacTepoB  Ha  MOBbILEHUE
KOHKYPEHTOCNOCOBHOCTM NpeanpusiTui.

O6ocHoBaHue Mogenu (popMUpPOBaAHUA KOHKYPEHTOCNOCOOHOCTM NpeanpuaTus
Ha OCHOBE KIlacTepPHOM KOHLenuum

NCTOYHMKM KOHKYPEHTHbIX MPEeMMyLLECTB CyObekToB knactepa OpMUPYHOTCA B
MaKpo-, MUKPO- U BHYTPEHHEn cpede npeanpuatui. MexaHuam BnusHUS (pakToposB Ha
KOHKYPEHTOCMNOCOOHOCTL  NPeanpuaTUA  packpbiBaeT  mogenb  hOpMUPOBAHUA
KOHKYPEHTHbIX MPEenMyLLECTB CyObekTa knactepa (pUcyHok 1).

MepBbIi hakTOop — «pecypchbI». brnin3koe NpoCTpaHCTBEHHOE MOOXKeHNE CyOBHEKTOB
Knactepa K OCHOBHbIM pecypcam — MaTepuarnbHO-TEXHUYECKUM, OusHec-ycnyram,
KagpaMm CHwkaeT 3aTpaTbl Ha WX npuobpeTeHne. ITO BRMAHUE OTpaXKaeTcs Ha
COMPSKEHHOM  (pakTope KOHKYPEHTHbIX nNpeumMyllects - duHaHcax. Jlokanusaums
co3gaeT ocobble (TpyoHO  KOMUPYEMbIE)  CneuuanuM3vMpoBaHHble  pPecypcbl -
MHGOOpMaLMIO, TEXHOMOMMN U y3KocneunanuanpoBaHHble npodgeccun. Arnomepauus,
HanMyne NOCTOSIHHbIX JINYHbIX KOHTAKTOB M OOLLECTBEHHbIX CBA3€EN obneryaeT ABUXKEHNE
NMOTOKOB MH(pOpMaLMM BHYTpW Knactepa.
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PucyHok 1 — Mogenb hopMnpoBaHns KOHKYPEHTOCMOCOBOHOCTM CybObekTa KrnacTtepa
McTouHuk: cobecTBeHHas pa3paboTtka

CyObekTbl knactepa nony4daroT MHOPMaUMIO U TEXHOMOMMN He TONbKO B 0bnacTu
TEXHOSOMMYECKOro pPasBUTUA MNPeanpuUATUA, HO U OpraHU3aumoHHOro (HoBble (hopMbl
opraHusauum nNpon3BoAcTBa U cObiTa, HOBLIE KOHLENUUN MapKeTuHra). Takum obpasom,
cneumann3npoBaHHble PecypCbl OKa3blBAKT BIIMSAHME HA COMPSIKEHHbIE BHYTPEHHMWE
(PaKTopbl — MIHHOBaLMMW, MapKETUHI, OpPraHM3auunio NpoM3BOACTBA.

BaxHoe 3HayeHne uMelT pervoHarnbHble PecypCbl OPraHU3aLUOHHOIO 3HAHUSA —
yuyeOHble 3aBedeHusd. KonnektmBHOMYy oOy4YeHMIO cnocobCTBYyeT nokanusauusi BCex
cybbeKkToB Knactepa, UCNbITbIBAOLWMUX NOTPEOHOCTbL B HOBbIX 3HAHUSAX W rokanu3auuns
y4ebHbIX LEHTPOB B perMoHe. AKTUBHOE COTPYAHUYECTBO 3TUX 3aBeOeHU C cybbekTamm
OusHeca, KoTopoe obnerdyaetcsa GU3NYECKOW ONM30CTbID 3KOHOMUYECKMX areHToB,
co3gaeT nocnegHnM KOHKYpeHTHble npenmyllecTBa. Bcneacreme aToro MOXHO ckasatb,
4YTO (paKkTOp «pecypcbl» OKa3blBaeT TaKkKe BIIUSHWE Ha COMPSPKEHHbIN BHYTPEHHUN
daKkTop «Kaapbi».

BTopon aktop — «KOHKypeHuus». MecTHaa KOHKYpeHUMs B coYeTaHunm C
6naronpmAaTHbIM WHBECTULUMOHHBIM KIIMMATOM SBNAETCS OOMNOMHUTENbHBbIM CTUMYFIOM
ONs MHHOBauUMn M pas3suTua npoussoacTtsa. M. lNopTep yTBepxOaeT, YTO CpaBHEHUe
OTHOCUTENBHON  3AEKTUBHOCTU MECTHbIX KOHKYPEHTOB CTUMynupyeT ObicTpoe
npoBeAEeHNE YCOBEPLLUEHCTBOBAHUA. MeCTHbIE COMEPHUKN, KOTOpble UMET NPUMEPHO
O[MHaKOBble (PaKTOPHblE M3OEPXKKA W MPUMEPHO OAMHAKOBbIA [OCTYN K MECTHOMY
PbIHKY, BbIHY>XOEHbl Uckatb Apyrne nytum B KOHKypeHTHon 6opbbe [3, c. 333]. Takum
006pa3om, OCHOBHbIM CONPSXKEHHbIM (HAKTOPOM BIUSAHMUS KOHKYPEHUUW Ha akTopbl
BHYTPEHHEW cpeabl NpeanpusTUin Knactepa SBNAlTCS MHHOBALM.

Hay4yHoe 060OCHOBaHWE BNUAHUA KOHKYPEHUMM Ha TEXHOSNOrMyeckue WHHOBaLUn
caenan W. Llymnetep B cCBOeW Teopum co3ngaTenbHOro paspyleHus (creative
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destruction), ero Teopuio passunu O. ArmnoHa wu [1. Xoyeuta [4]. CornacHo
NPeanoXeHHONW UMM MOAEeNW, SKOHOMMYECKUM pocT obecrnevvBaeTca 3a cyeT
KOHKYpEeHLMN Mexay dompMamun, reHepnpyoLWnMmM U OCYLLECTBASIOLWLMMN NMPOAYKTOBLIE Y
TEXHONOrM4yeckme NHHOBaLNu.

XapakTtep KOHKypeHunn mexay cybbektamm knactepa CTaBuT BbiCOKME TpeboBaHus K
MOBbLILLEHNID KOHKYPEHTOCNOCOBHOCTN MpoayKuun, 3MEeKTUBHOCTU OpraHu3aumm Kak
BHYTPU NPeanpuUsTUR, Tak U B OTHOLLEHUSIX MeXAy HUMU. OTO NPMBOAUT K YBENUYEHUIO
CTEeneHn COBMECTHOM paboTbl U YBENMYEHUIO KOOPAMHALMM KaK rOPU3OHTanbHbIX, TaK U
BepTUKamnbHbIX CBA3en B npomsBoacTBe. KoHKypeHUuMst CTUMynupyeT apyron daktop —
«B3aUMOCBSA3NY.

TpeTtun daktop — «crnpoc». ICToHYHMKamMu npenmMmyLLecTs MeCTHOIo crnpoca ABnaAtTCs
UHOpMaLUMss U CTUMYIbl, KOTOpble TPYAHO MOMAyYUTb Ha paccTosaHun. MecTHble
notpebuTenn MNOHATHbBI W npeackasyembl, C HUMM nerdye obwartbcs, npolle
yCTaHaBnueaTb paboume koHTakTbl [3, c¢. 334]. Bcnencrteme 6Gnm3ocTn nokynaTenen
npeanpuaTna nyywle ocBeaoMmeHbl 0 NOTPebUTENLCKUX NpeanovTeHmsax, 06 nsmeHeHnn
cnpoca W ObICTPO pearvpyloT Ha 3TO B CBOEN MAPKETUHIOBOW CTpaTeruu.
CnepoBaTenbHO, NPeanpuUATUA MOyYalT KOHKYPEHTHOE MPevMMyLLECTBO B MapKEeTUHre
(conpshkeHHOM hakTope BHYTPEHHEN cpenbl).

UeTBepTbIn dhakTop - «83aumMocessux». Jlokanusauus n arnomepaumnsi, OCHOBaHHbIE
Ha npeumyllecTBax TeppuTopuanbHON GrmM3oCcTn CyObEKTOB, CNOCOBCTBYIOT pasBUTUIO
CEeTEBLIX B3aMMOOTHOLWIEHUA (dopManbHbIX M HedopMarbHbIX CBS3€N), COo3QalT
npeanocbinikn Ans ¢GopMuMpoBaHua ceTeBbIX CTPykTyp. CormacHo wuccrnefoBaHusM
OoBunoa Aypeva, Mapuam PenbgmaH, P. KamarHu, npocTpaHcTBeHHas 6nm3ocTb
aBnsaeTcs OGonee BaxHOM Ana  HedopManbHbIX  B3aUMOOTHOLUEHWWA, 4Yem  Ons
dopmanbHbix [1, ¢. 159]. AHanM3npyst MHCTUTYLMOHAsbHbIE paMKM B3auMOAENCTBUS
cyObekToB B Makpocpede, OOMNbLUMHCTBO YYEHbIX-MHCTUTYLMOHANUCTOB OTMeYaloT
npenmMyLLecTBO HedopMarnbHbIX OTHOLLIEHUA MexXay areHtamm B TOM, YTO OHM
CMOCOBCTBYHOT CHUXKEHUIO TPAH3aKLMOHHBIX n3gepxek [1, 2, 6, 8].

CeTeBble B3aUMOOTHOLLEHWSI B PEMMOHE CO34atl0T JOBEPUE U COTPYAHUYECTBO MeXay
KOHKypeHTamMn B Takux obnacTtax, Kak obpasoBaHuMe, MapKeTWHr, Hay4Hble
nccnepoBanus. Kak BUOHO M3 aHanusa, B3aMMOCBSI3M B KracTepe OKasblBalT BIMSIHUE
Ha BCe BHYTPEHHME (DaKTOPbl KOHKYPEHTHbIX NPENMYLLECTB NpeanpusaTus, cnocobcTeys
MOBbLILLEHNIO €r0 KOHKYPEHTHOro noteHumana (pucyHok 1). Bmecte ¢ Tem Hambornbluee
BINMUsIHME OHW OKa3blBaAlOT Ha (PakTOp MHHOBALMK, KOTOPLIA B yCNnoBusx rnobanusaumm un
BO3paCTaHWsl  KOHKYPEHUMM  SBMASETCS  BaXHeWWWUM  PakTOPOM  KOHKYPEHTHbIX
npeMMyLLiecTs  nNpeanpuatMi. OTO  noaTBepXpaaeTcsa  MccrnefoBaHWEM  OnbiTa
knactepusaumm B ctpaHax OJCP, B koTtopoMm Obina pgokasaHa (Ha npumepe 160
KnacTepoB) npsiMas CBSA3b MeXAy KONMMYECTBOM HOBLUECTB W KONMMYECTBOM B3aMMHbIX
cBA3en B knacrtepe [5, c. 69].

MexaHun3m hopMMpOBaHUA KOHKYPEHTOCNOCOGHOCTU CYyOHLEKTOB KracTepa

Kpome uWHHOBauWiA, Ha KOHKYPEHTOCMOCOOHOCTb MNPOAYKUMW BAUSIOT W Opyrve
BHYTpeHHWe akTopbl. MexaHn3m 3TOro BNUSHUS peanv3yeTcs cnegyowmm obpasom.

1.  CHuwxeHue cebecmoumocmu npodyKyuu rmpoucxodum 3a cyem:

. [AOCTYMHOCTM M HWU3KOM CTOMMOCTM PECYPCOB M YCNyr cheumannsampoBaHHbIX
opraHu3aumin 6narogapsi TECHbIM CBSI3sIM M 6IM30CTM NOCTABLLMKOB PECYPCOB;

o CHWKEHNSA TPaH3aKUMOHHbIX n3aepxek 6narogapsa HedopmarnbHbIM CBA3SM;
o adpekTa macwTaba BHyTpKU KnacTtepa;

. COBMECTHbIX C cyObektamum  Knactepa NporpaMMm  MapKeTMHIOBbIX
nccnegoBaHUn U o6CNyXmnBaHMa noTpeduTenen;

° COBMECTHOIo qJI/IHaHCVIpOBaHI/Iﬂ ncecnenoBaTesibCKUX NPOEKTOB.

2. [llosbiweHue nompebumernbckol  y008/1emeopeHHocmu  KnueHmos (m.e.
Kayecmea npodykma) 3a cyem:
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e  Iyywel OCBEAOMIIEHHOCTM O crpoce W noTpebHoCTsAX B pesynbTarte
o6beanHeHUs ¢ KopnopaTUBHBLIMU NOTPebUTENSIMU;

. COBMECTHbIX C cybbekTamm Knactepa nporpaMM  MapKEeTUHIOBbIX
ncecrnegoBaHui;

. aKTMBM3aUMM MHHOBALMK B Knacrtepe 6narop,aps| COBMECTHbIM Hay4HbIM
ncenegoBaHnAM U nporpamMmmam 06y'-leHI/IFI.

Ocoboe (cTpaTernyeckoe) 3HayeHune Knactepos B NOBbILLEHNN
KOHKYPEHTOCNOCOBHOCTM ero cybbekToB COCTOMT B TOM, YTO KnacTep npeacraBnser
cobon cuctemy Kak KOMMSIEKC KOMMOHEHTOB, B3aMMOOTHOLUEHUS KOTOPbIX MPUHUMAKOT
XapakTep B3aMMOAEeNCTBMUSA, T.e. HabnogaeTca aeneHne cuHeprnama. CUHepreTu4eckun
ahbdekT B KnacTepe COCTOMT B TOM, YTO KOHKYPEHTOCMOCOBHOCTb KnacTtepa siBMsieTcs
NMPUYUHOM U CneacTBMEM KOHKYPEHTOCMOCOBHOCTM ero cybbekToB M Bcerga Bbilwe, YeM
KOHKYPEHTOCNOCOOHOCTb OTAENbHLIX CyObEKTOB.

Taknm o00pasom, Knactepbl CMOCOOCTBYHOT MOBbLILWEHUIO KOHKYPEHTOCMNOCOBHOCTM
NPOAYKUMM N KOHKYPEHTHOro noTteHuMana cyObekToB KnacTtepa, YTO B KOHEYHOM cyeTe
NPMBOAUT K MOBbLILEHNIO KOHKYpPEeHTOCNocobHOCTM npeanpuatuii. MexaHuam 3Toro
BNUSHUA npeacTaBneH B Mogenu (OPMUPOBaHUSA  KOHKYPEHTHbIX NPenMyLLEeCTB
cybbekTa knactepa (pUcyHok 1).

dopmanusaums B3anMoencTBus dakTopoB B cxemMe  dopMUpOBaHus
KOHKYPEHTOCNOCOBHOCTM npeanpuaTus nossonuna 3anucaTtb 9KOHOMMUKO-
MaTeMaTUYeCKyr0 MoAeNb MCCNeaoBaHMsA KOHKYPEHTOCNOCOBHOCTU cybbekTa knactepa

(cdbopmyna 1).
Kn :f(Km’HK’®6H) ; (1)

roe K, — KOHKYpeHTOCNOCOBHOCTb NpeanpusaTUs,
Kim — KOHKYpeHTOCNOCOBHOCTL TOBapa,

[, — KOHKYPEHTHbIA NOTEeHUWan npeanpuaTng,
@, — bakTopbl BHELLHEN Cpeabl.

HK:;PI-, (2)

roe P; — i-bi pecypc (BHYTPEHHMI akTop KOHKYPEHTHbLIX MPENMYLLECTB);
N — KONIM4YEeCTBO PeCypCoB.

3aknoyeHne

MpakTnyeckoe 3HadeHve Moaenu (OPMMPOBAHMSA KOHKYPEHTHbIX MpeuMyLLecTB
cybbekTa KkrnacTtepa CoOCTOUT B CrneayoLeMm:

1) Mogenb HarnsgHO AEMOHCTPUPYET ponib  KnacTepoB B (hopMuUpoBaHWUM
KOHKYPEHTOCMNOCOBHOCTM ero CyOLeKkToB;

2) no3BONSET PacCMOTPEeTb KOHKYPEHTOCMOCOOHOCTb NpeanpusTUn Kak CUCTeMy, B
KayeCTBE CTPYKTYPHbIX 3fIEMEHTOB KOTOPOM BblAeNeHbl O0O0BLEKT ynpaBneHus
(kOHKYp€EHTOCNOCOBHOCTL NpeanpuaTusa), dakTopbl BHELLHEN cpeabl, KOTOpble CcO34aroT
3NIEMEHT CUCTEMbI - KBXOA» N YPOBEHb KOHKYPEHTOCNOCOOHOCTM NpeanpusaTus (aneMeHT
CUCTEMBI - «BbIXOA»);

3) no3BonsieT BbIABUTb (PAKTOPbl KOHKYPEHTHbLIX NMPEMMYLLECTB MNpeanpuaTui ans
pa3paboTKu KnacTepHbIX CTpaTerun,

4) CNYyXWUT WHCTPYMEHTOM AN NPOrHO3MPOBaHWS 3KOHOMMUYECKMX MOCneacTBUi
KnacTepusauuu;

5) cnyXuT OCHOBOW MOAENNPOBAHMS KOHKYPEHTOCNOCOBHOCTU NPEeAnpUaTUS.
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SUMMARY

In the article the questions of essence, genesis and preconditions of cluster concepts
in the increase of economic systems competitiveness are considered; the mechanism of
enterprise competitiveness formation the on the basis of cluster concepts is proved and
logical economic and mathematical models of formation of subjects cluster
competitiveness are developed.

YAK 336.71 (476.5)

AHAAN3 COCTOAHUA PbIHKA BAHKOBCKMUX
NMAACTUKOBbIX KAPTOYEK BUTEBCKOIO PETUOHA

T.b. Casuuykas, E.H. Jlro604Kko
BBEOEHWE

B c©BsA3M C BO3HUKAOWMMU U OBOCTPSAIOWNMUCA B COBPEMEHHLIX YCIOBUSIX
npobnemamun, TakMMW Kak: cBepx3aTpaTbl Ha noadepXaHve AeHexHoro obopoTa,
nporpeccupyowmn aeuumT HanuyHblX OEeHEXHbIX CpPeacTB, COXHOCTb KOHTPONsS 3a
OeHexHbIM obpawieHneM, Bce ©Oonbllee 3HavyeHMe npuobpeTaloT OGesHanuyHble
pacyeTbl, TaK Kak NPMBOAAT K 3aMELLEHMIO HaINMYHbIX AEHEXHbIX CPEACTB U CHUXKEHUIO
nsgepxek obpalleHuns, T.e. K COKpaLeHN0 pacxo4oB HanevyaTtaHns HannyHbIX AeHer, Ux
nepeBo3Ky, NepecyeT N xpaHeHue. PaunoHanbHas opraHmsaums 6e3HannyHbix pacyeToB
obecneynBaeT HOpManu3auumilo nNnaTtexHoro obopoTa, CokpalweHue  B3avMHOW
3a00SDKEHHOCTN  MPeanpuATUiA,  MNOBbILIEHME  OTBETCTBEHHOCTUM  XO3SINCTBYHOLLMX
CyOBLEKTOB 3a COCTOsIHME NnaTexHoW AucumnnuHbl. OAWH M3 BO3MOXHbLIX M CaMbIX
NnepcnekTMBHbIX CMOCOOOB paspelleHnss npobnembl 000poTa HaNMUYHbIX LOEHEXHbIX
CpeacTB — 3TO co3gaHue 3(EKTMBHON aBTOMATU3NPOBAHHOW CUCTEMbI BE3HANUYHbIX
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pacyeToOB Ha OCHOBE MMACTMKOBLIX KapT. OTa TEXHOMOMMsA NO3BONUT co3AaTh yA0OHY0
cuctemy obcnyxmeaHusa 6aHKoB, NOTpebuTenen n NpeanpusiTun.

O6bektoM wuccnegoBaHus sBnsnucb  GaHkm  Pecnybnukn  benapycb: OAO
«benuuBectbaHk»; OAO  «benarponpombaHk»; ACB  «benapycbank»; OAO
«Bennpomctponbank»; OAO «benraznpombank»; OAO «[puopbaHky.

MpeomeToM nccnegoBaHus - 6e3HanuyHasa nnaTexHass cuctema C UCNosib30BaHWEM
GaHKOBCKUX MMACTMKOBbLIX KAPTOYEK.

Ll,enm nccnegoBaHnA — aHanma COCTOAHUA PbIHKA GaHKOBCKMX NITaCTUKOBbLIX KapTo4ek,
nccnegoBaHne npenmyLlecTs 0e3HanMyHON NraTeXHOW CUCTEMbI C WUCMOSIb30BaHUEM
0aHKOBCKMX NITaCTUKOBbIX KapToO4eK.

MpeumywectBa Mcnonb3oBaHMA  OGaHKOBCKMX  MMAaCTUKOBBLIX  KapTO4ek.
lMnacTtukoBasi kapTa - 0606l AN TEPMUH, KOTOPbLIA 0603HaA4YaeT BCe BUObI KApTOYEK,
pasnuyaroLLmMXca N0 HasHayeHuto, No Habopy okasblBaeMblX C MX MOMOLLBK YCNyr, No
CBOMM TEXHUYECKMM BO3MOXHOCTAM M OpraHu3auusam, nx Bbinyckatowmm. BaxHenwas
0COBGEHHOCTb BCEX MMACTUKOBbLIX KapT, HE3aBUMCMMO OT CTEMEHW KX COBEpLUEHCTBA,
COCTOMT B TOM, 4YTO Ha HUX XPaHUTCA oOnNpeaeneHHbIn Habop WHOopmauun,
NCnonb3yembli B pasfnMyHbiX MpUKNagHblX nporpammax. Kapta MOXeT ChnyXuTb
npornyckoM B 30aHue, CpPeacTBOM [JOCTyna K KOMMbTEpPY, CPeacTBOM onnaTthbl
TenedgoHHbIX NeperoBopoB, BOAMTENbCKUM YyAoCTOBEpeHMEM U T. O. B cdepe
AEHEeXHoro obpaleHns nnacTUKOBble KapTbl SABMASTCA OOHUM W3 NPOrpPeCcCUBHbIX
cpeacTB opraHmsaumm 6esHanuyHblx pac4eToB. B cucteme 6e3HanmyHbIX pacyeToB OHU
COCTaBnAT 0COBbLIN KNacc opyaun nnatexa, Kotopble MOryT obrnagatb kKa4ecTBamMmm Kak
AebeToBbIX, TaK U KpeAUTHbIX UHCTPYMEHTOB.

lMpuMeHsemble B HacTosillee BpeMs KapTbl MO TEXHUYECKMM MpU3HaKaM MOXHO
pas3genuTb Ha MarHUTHbIE M MUKPOMpOLLEeCCopHble. B MarHUTHbIX KapTax NpUMEHSATCA
penbedHble M3006pakeHus n MarHuTHble nonocbl. OAHakKo 3TWM KapTbl HE WMEIT
[OCTaTOYHO CUMbHOM 3aWuThbl OT doanbcudunkaumn. MMkponpoLecCopHble KapTbl UMEKT
OflHY WUnu [Be BCTPOEHHblE MUKPOCXEMbI, KOTOpble BCTYNalOT B AManor ¢ LeHTpanbHbIM
KOMMbOTEPOM, NONy4aroT oT 6aHka HeobxoanMMble CBEAEHUS, XPaHAT MHAOPMALNIO U T.
A. KapTbl CO BCTPOEHHLIM MUKPOMNPOLIECCOPOM BMeEPBbIE CTanM UCMNOMb30BaTbCA B KOHLE
ceMuaecaTbix rogos. BmecTte ¢ TexHnyeckum nporpeccom 6yayT BXoauTb B obpalleHue
Bce Oonee u 6onee ynobHble M COBEpPLUEHHbIE B TEXHUYECKOM OTHOLUEHUN BUAbI
KapTouyek.

MpevmyLecTBa MCNOMNb30BaHUSA NNACTUKOBOW KapTOYKU:

1) yAoBCTBO: - MNOSHLIA KOHTPOSb M KPYrNOCYTOYHBLIN AOCTYN K cpeAcTBam Ha Balwwem
cyeTe;- BO3MOXHOCTb OnnaTbl KOMMYHarbHbIX NfaTexen, ycnyr onepaTtopos MOBUbHOWN
CBSA3M U MHbIX 6e3HanuyHbIX nNnaTexemn, Kak B yCTPOMCTBaX camoobCrnyXvmBaHus, Tak U B
dunmanax (otgeneHuax) ©aHka;- BO3MOXHOCTb OGOPMIEHUA  OONONTHUTENBHON
KapTouku Ans 4neHoB Balwen ceMbn 1 MHbIX JOBEPEHHbIX NUL;

2) HaOeXHOCTb: - Kaxgas KapTouyka 3aluuleHa nepcoHarbHbIM
noeHTudukaunoHHeim Homepom (PIN-kogom), obecneumBatowmm 6esonacHocTb Balumx
CpeacTB;- Npu yTepe KapToyku, no Bawemy 3aasneHuto, 6aHk NpUOCTaHOBUT onepauun
Mo cyeTy, coxpaHsasa npu aToM Bawwn aeHbru;

3) BbIroga: - OTCYTCTBME KOMUCCUOHHBLIX NPWU COBEpPLUEHMM Be3HaNn4YHbIX onepawmn
B NpeanpusTMaxX TOProBfM W CepBUCa;- OTCYTCTBUE KOMWUCCUOHHBIX MPU  CHATUM
Hanu4yHbIX Yyepe3 G6aHkomatbl U NMBH GaHka;- HauMcrneHne NPOLIEHTOB MO OCTaTKam Ha
KapT-cHeTax W CTpaxoBbiM [Aeno3uTam;- BO3MOXHOCTb MOSlyYeHMs1 CKMAOK Ha
NpeanpuATUSX U B opraHusauusax-napTHépax 6aHka (B cnydae peanusaumm nogobHbIX
nporpamm);

4) pOoCTynHoOCTb: - TMbkast TapudHasi nonuTMka 6aHka NO3BONSET KNUEHTY BblbpaTb
ONTUManbHbIN KaPTOYHbIN NPOAYKT HA BbIFOAHbLIX YCITOBUSIX.

OnHamMmnKa pblHKa NIacTUKOBbLIX KapTovek Burtebckoro permoHa. B nocnegHee
BPEMSI OTMEYalTCs BbICOKME TEMMbl PasBUTUS CUCTEMbl GE3HaNM4HbIX pPacyeToB C
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ucrnonb3oBaHnemM OGaHKOBCKMX MIIACTUMKOBbIX KapToyek (puc. 1). 3a 2002—2006 rogpl
KONIMYECTBO KapToudek B pecnybnuke yesenuuunocb B 16 pas, GaHkomaToB - B 7 pas,
nNpeanpuaTUA TOProBNM N CepBUCA, OCHALLEHHbIX MNaTeXHbIMU TepMuHanamm, — B 3,3
pasa.

B Butebckon obnact Temnbl pocTa KONMYeCcTBa KapToyek yBenuuunucb B 47 pas u
coctaBunu 390 ThicaY WTYK, KonmyectBa baHkomatoB — B 17 pa3 m coctaBuin 149
e[MHUL, KONNYeCcTBO OOBLEKTOB, A€ BO3MOXHO MPOU3BOAMTL pacyeTbl KapTodkon, B 29
pas un coctaBunun 791.

Taknm obpasom, cosgaHa M OYHKUMOHUPYET COBpeMeHHasi cuctema BesHanmnyHbIX
pac4eToB ANs (pm3myeckmux n topuamnyecknx nuy. O6bembl onepaumi ¢ NNacTUKOBbIMU
kapTouykamm B Butebckonm obnactu gocturnm 1,1 TpunnuoHa pybnen, 6e3HannyHble
nnatexn — 20,3 munnuapga pybnen, octatkM Ha kapT-cyeTax — 43,3 munnuapga
pyonen. Kaxabii TpeTuii Xutenb pecnyonukm M Kaxgbli YeTBepPTbIA XuTenb obnacTtu
obecneyeH NnacTMKOBOW KapTOYKOM.

4000+
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TbIC. WUTYK

PucyHok 1 — Temnbl pocTa pbiHKa 6aHKOBCKMX MMaCTUKOBbIX KApTOYeK
B Pecnybnuke Benapycb

B 3HauuMTenbHOM Mepe AOCTUrHyTble pesynbTaTbl obecneveHbl 3a CYeT YCMEeLHON
peanusaumm obnacTHbIX NPOrpaMm MO OCHALLEHWIO MpeanpusTMn TOProBnNn MU cepeuca
nnaTtexHblMM TepMuHanamu, ycTaHoBKe OaHKOMaToOB M nepexody MNpeanpuaTuii Ha
BbiNnaTy 3apaboTHOM NNaTtbl C UCNONb30BaHMEM BaHKOBCKMX MMACTUKOBbLIX KapTo4vek 3a
2002—2006 rogbl, 3MdEKTUBHOrO WCNONL30BaHUS aAMUHUCTPaATMBHOIO pecypca,
Kponotnueon paboTbl GaHkoB. Bepywas ponb B cO3gaHMM U pasBUTUN CUCTEMbI
Be3HannyHbIX pacyeToB C WUCMNOMb30BaHWEM MNACTUKOBLIX KapTOYEeK MpUHaONexXuT
DGaHKkoBCKOWM cucteme. YaenbHbii Bec Butebcekon obnactv no OCHOBHLIM MapameTpam
pa3BUTUSE CUCTEMbI B pecnybnuke Haxoautca Ha ypoBHe 12—15 npoueHToB. Ha Bcex
CermMeHTax KapToyHoro GusHeca B pernoHe nugepom sensietca ACB "BenapycbaHk".
CylecTBeHHOE pacluMpeHuMe CcnekTpa ycnyr gepxaTensam KapToyek, BHeapeHue
KapTOYHbIX TEXHONMOMMM B panoHax, pPOCT OOBLEMOB KpeaUTOBaAHWSA NOCPEACTBOM
KapTodek co3ganu npeanocbifiki Ans nepexoga B pas3BUTMM CUCTEMbI OT BypHOro
KONMMYeCTBEHHOro pocTa nokasaTenen K KayeCTBEHHbIM M3MEHEHUAM — HapallMBaHWIO
06beMOB Ge3HaNUYHbIX NNaTexXen.

Ha 01.01.2007 B Butebckon obnactn obpawanock okono 390 Thicay GaHKOBCKMX
NIacTUKOBbIX KapToyek (puc. 2). Mo gaHHoMy nokasatento obnactb ycrynaet MuHckon,
lomenbckon, Morunesckon, bpectckon. B obwem ob6beme KapToydek OCHOBHOM
yaenobHbin Bec (85,8 npoueHTa) B 06macTv 3aHMMalT KapTOYKM MeXAYyHapOAHbIX
nnaTtexHbIX CUCTEM, YTO cBA3aHO c AesrtenbHocTbio ACBE "BenapycGaHk", KoTopbliv
aMuTUpyeT kapTtovkn Maestro n Visa. KonnyecTtBo KapTovek HauMOHaNbHON NiaTeXXHom
cuctembl "ben-Kapt" 3a 2002—2006 roabl Bo3pocno B 5,6 pasa u gocturno 54,5 Teicaum
WTYK, OONS MUX cHM3mMnacb Ha 10 NpoueHTHbIX MYHKTOB M cocTaBuna 14 npoueHtos. C

146 BecTHuk YO BITY



HauuoHarnbHOM nnartexHon cucremon "ben-Kapt" pabotator OAO "BenarponpombaHk”,
OAO "benuHeectbaHk", OAO "bennpomctponbaHk".

15 N'omenbckasn

11
MoruneBckas

13 BpecTckasn

PucyHok 2 — YaenbHbI BeC obnacten B SMUCCUN MACTUKOBBLIX KapToYek Ha
01.01.2007 (npoueHTOB)

[JomuHupytowee nonoxeHne B amuccum kapTtodek Ha 01.01.2003 sanHuman ACBH
"BenapycbaHk" — 67 npoueHTa BbiNyLEHHbIX KapTo4ek (pnc.3).

1 TYHB
PB

OAO
"benmpom
CTpOH
0aHK"

67

ACB
"Benmapyc
6aHK"

PucyHok 3 — YaenbHbI BeC B npoueHTax 6aHkoB B ammccum kaptodek Ha 01.01.2003

Mo mepe pasuTua cuctembl Bes3HannyHbIX pacyeToB Apyrumm 6aHkamm gona ACH
"BenapycbaHk" 0OGBLEKTMBHO CHWXamnacb, a cTabunmsaumsa B BOMPOCE BHEOPEHUS Ha
OaHHbIN pbiHOK HacTynuna k 2004 roay, Kkoraa kaxapi 6aHKk onpefenunca ¢ Tom gonen
pblHKa, Ha KOTOPY OH MOTeHuManbHO npeTteHgosan (puc.4). depxaTensaMum KapToyek
aBnaTca 12,6 TbiCAYM CTyOEeHTOB, 3 TbICAYM NEHCMOHepoB. Bcero amutmposaHo 1,7
TbICAYN KPeauTHbIX W 277 KopnopaTuMBHbIX KapTodek. K coxaneHuio, pbIHOK
KOpNopaTMBHLIX KapTodeK OO0 CUX Mop He MOofyYnn AOMMKHOro pas3sutua B obractu.
OcTtaTkn Ha kapT-cyeTax B 2006 rogy coctaBnanu 30 npoueHTOB OT CpeAHEeMECHYHbIX
noctynneHnn n Ha 01.01.2007 gocturnu 43,3 munnnapga pybnen. OCHOBHON yaernbHbIN
BEC COCTaBNANM octaTtkm no cyetam, oTkpbiTbiM ACE "BenapycbaHk". 3a nocnegHue aBa
roga ocratku Bo3pocnu B 7,7 pasa. CpeaHui ocTaToK Ha OAHY KapTouky no obnactu
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poctur 111,1 Teicaum pybnen, 4to noytn B 3 pasa 6onbwe, yem Ha 01.01.2005 (40
TbicAY pybnen).

B uenax panbHenwero passutna cuctembl B 2008 rogy npeaycMOTPEHO
yTBEPXAEHNE BO BCeX paloHax obnactu nporpamm pasBuUTUS CUCTEMbl GE3HaNMYHbIX
pac4yeToB C MCMONb30BaHNEM OaHKOBCKMX MITACTMKOBbLIX KapTO4eK, B COOTBETCTBUU C
KoTopbiMKn OyaeT obecneyeHo yBenunyeHue Bcex napameTtpoB B 1,3—2 pasa. Ocoboe
BHMMaHue yaensieTcs hOpMMPOBaHMNIO OCHOB CUCTEMbI B arporopokax.

OAO "Beinras
npombaHk" 3

12
OAO
OAO "Benarpo "Bennpom
npomGaHk" 8 CTpobaHK"

OAO
"BenBHern
9KOHOMOAHK"

PucyHok 4 - YaenbHbIi Bec B npoleHTax 6aHKoB B amuccum kaptodek Ha 01.01.2007

3akntodyeHve

Takum obpas3om, COBpeEMEHHbI 3Tan pa3BuTMa  Be3Hanu4yHbIX  pacyeToB
XapakTepusyeTcss  nepepacTtaHMeM  KOMMYECTBEHHbIX 3aday B Ka4yeCTBEHHbIE.
lMepBocTENEHHBIM CTaHOBUTCSA oObGecrneyeHne CUHXPOHHOCTU B Pa3BUTMM CUCTEMBI,
npubnmkeHMe ee K MeXOyHapoAHbIM CTaHdapTamM Harpysku Ha obopynoBaHue (He
bonee 2600 kapToyek Ha 6aHkomaT 1 160 kapTovek Ha NnaTeXHbl TepMmuHan). CnekTp
yCnyr n [OCTYMHOCTb OOSMKHbI M Aanee pacwmpAatbes. CnocobcTBoBaTh YCNELHOMY
pasBuTUIO JOIMKHO obecneyeHne BGanaHca 3KOHOMUYECKMX UHTEPECOB BCEX YYACTHWUKOB
cuctembl, BblpaboTka W npoBedeHue 6aHKamMu COrnacoBaHHOWM M 3KOHOMWUYECKU
obOCHOBaHHOM MNPOUEHTHOM © TapudHoM nonuTukn. B uensax adeKTUBHOMO
ncnonb3oBaHMs 00OpyaAOBaHWS HeoBXoOMMO paclupeHne ero  yHKUMOHAambHbIX
BO3MOXXHOCTEN, B TOM YMChe Mo NpoAaxe BantoTbl U onnaTe KOMMYHarbHbIX YCIyr Yyepes
6aHKkomaTbl. BaxkHbIM acnektoM pocta 6e3HanuuyHbIX NnaTexen ABNseTcs paclmpeHue
obbema BbiNycka W MPUMEHEHUS KpeauTHbIX KapToyek. [lpegcTtouT 3HauuTenbHas
paboTa nNo co3gaHWlo eAMHOro pacyeTHOro U MHMOPMALMOHHOrO NPOCTpPaHCTBa Ans
MOBCEMECTHOr0O W eAuHoobpasHOro  npegocTaBrneHust  ycnyr,  Moaudukaumm
OKasblBaeMbIX W BHEOPEHMIO HOBbIX WMHGPOPMAUMNOHHBIX TEXHOMOMMA, aKTUBHOMY
NPOABMKEHNIO HA PbIHOK HOBbIX KapTOYHbIX MPOAYKTOB, 3P(EKTUBHOMY MUCMNOSb30BaHNIO
peknambl.

Cnmncok ncnonb3oBaHHbIX NCTOYHMKOB

1. PybuHwrtenH, T.b. PasButMe 6GaHKOBCKOM CUCTEMbI W  WHHOBALMOHHbIE
©aHkoBCcKkMe nNpoaykTbl (NnacTukoBble kapThl) — M.: lenvoc APB, 2002. — 192 c.,
40-92.

2. Maudosckmnn, WN. W. TnacTukoBble KapTOYKW: HOBBLIM YypoBeHb passutua [/
BaHkoBckuin BecTHUK. — 2006. - Ne 8. — C.37-43.
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SUMMARY

In work the non-cash payment system of Byelorussia with use of bank plastic cards is
investigated, advantages of the given payment means are resulted{brought}:
convenience, reliability, benefit, availability; the condition of the market of bank plastic
cards of Byelorussia, including Vitebsk region is analyzed: rates of its growth are
established, the structure of areas of Byelorussia in issue of plastic cards, and also
structure of the banks functioning in the market of plastic cards is defined; the present
stage of development of clearing settlements of Byelorussia is characterized, and
prospects of their growth are defined.

YAK 658.14|.17:67/68

OLLEHKA B3AUMOCBA3U PUHAHCOBOTIO
NOTEHLLWAAA OPTAHU3ALUWUU U YPOBHA EE
KOHKYPEHTOCNOCOBHOCTU (HA NMPUMEPE AETKOW
NMPOMBIWLAEHHOCTH)

Nn.r. babens
BBEOEHWE
TpaHCCbOpMaLLI/Iﬂ 3KOHOMUYECKON CUCTEMbBbI U pa3BnTnE PbIHOYHbLIX OTHOLWIEHUN B
Pecnybnvke Benapycb NpvBenuM K BO3HWKHOBEHUIO KOHKYPEHTHbLIX OTHOLUEHU MexXay
cyObekTaMm XO3AMCTBOBaHMS Ha oOTpacneBbix pbiHkax. CerogHsa Ha nepBbli MNnaH
BbIXOOUT npo6nema noBblLLEeHUsA KOHKypeHTOCI'IOCOGHOCTI/I oTeyeCTBEeHHbIX
npeanpmHMMaTesribCKnX OpFaHVIBGLI,VIVI, KaK Ha BHYTPEHHUX, TaK N Ha BHELWHNX PbIHKaX.

B kavecTBe (paKTOpPOB BIIMSAHUSA Ha YPOBEHb KOHKYPEHTOCNOCOOHOCTWU opraHusauum
NPUHATO paccmaTpmBaTb CUCTEMY OETEPMUHAHT BHELWHEW MO OTHOLWEHMIO K
npeanpuUHUMaTEnbCKON OpraHusauun  cpedbl U YPOBEHb Pa3BUTUA €€ BHYTPEHHero
noteHumana. OOHOWM K3 COCTaBMSAKOLWMX BHYTPEHHEro mnoTeHUMana npegnpuaTng
ABNSeTCA (OMHAHCOBLIW NOTEHUKMan.

Llenblo uccnenoBaHusa SIBNSIETCA BblBlIeHWE B3aMMOCBA3N Mexay (puHaHCOBbIM
NOTEHUManomM un KOHKYPEHTOCNOCOBHOCTbIO npeanpuHUMaTenbCckon opraHusaumn. B
KayecTBe o0ObekTa wuccrnegoBaHus Obinn  BblIOpaHbl CybbekTbl  XO3ANCTBOBAHUSA
TEKCTUNBbHOMN, TPUKOTaXKHOW, KOXXOOYBHOWM, 1 LUBENHOW OTpacrnen u nogoTpacnen nerkou
NPOMbILLUNIEHHOCTMW.

MeToaukKa oLeHKM KOHKYPEeHTOCNOCOOHOCTU OpraHu3auun.

KOHKYpeHTOCNOCOBHOCTb OpraHM3auun MOXHO OnpefenuTb Kak ee CrnocobHOCTb M
NOTEHUManbHyl0 BO3MOXHOCTb COXpPaHATb W HapawmBaTb KOHKYPEHTHbIA CTaTycC.
KonunyecTtBeHHO KOHKYpPEHTOCNOCOGHOCTL MOXeT ObiTb npeacTaBneHa, Kak HekoTopas
YHKUKNSA, B KadecTBe aprymeHTOB KOTOPOW BbICTYNaeT KOHKYPEHTHbIA cTaTyc
opraHusaumm u nokasartenb ero AUHaMUKN.

Ko = (K AK ), (1)
rge KCIY - KOHKypeHTOC”OCO6HOCTb I'Ipe,El,rlpl/lHMMaTeJ'leKOIZ opraHmnsaunu;
K . - KOHKYPEHTHBbIiI CTaTyC OpraHM3auny;

AKC - W3MEeHEeHMe KOHKYPEeHTHOro ctaTtyCa B aHanm3npyemom nepuoae, B

abCONITHOM BbIpaXKEHUN.

[ns  OueHKM KOHKYPEHTHOro craTyca CyObekToB XO3SNCTBOBAHWUSA  JErKOW
NPOMBbILLNEHHOCTU MCMOMb30Banack MeToanka, NpeanoXKeHHas aBTOPOM.
1, B 1, 1 >,
Ko, =, x—2x100= =L x —=—x—Lx
A[ Ai Z HPi HPi Z Bi

~x100, (%) (2)
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roe ﬂpi— AONA  pblHKa —TOW nNpeanpuHMMAaTEnbCKOW  OpraHu3aumMm B
aHanM3npyemom nepuoae, UCYMCNEeHHas Mo Bbipydke OT peanusauuu;

1l w ZH,- — COOTBETCTBEHHO NPUGLINbL i-TON NpeanpMHMMAaTENbCKOM OpraHmn3aumnm

1

M cymMMapHasi npubbinb CyObEeKTOB XO3ANCTBOBaHUSI OTpacnv B aHann3Mpyemom
nepvoae, MiH. py6.;

A - cpepHeropoBas BenMuMHa aKTMBOB i-TOTO CyGbEKTa XO3SIICTBOBAHUSI B
aHanusvpyemom nepuoge, MiH. pyb.;

Bi n ZBi_ COOTBETCTBEHHO BbIpy4Ka i-Toro cy6be|<Ta XO3ANCTBOBAHNA U

CymMMapHas Bblpyyka npeanpuvHMMaTernibCKMX OpraHusaumi oTpacnu B aHanmaMpyemom
nepvoge, MiH. pyo.
MpeobpasoBaHme ucxogHOM  OPMyNbl  MO3BOMSIET  cAenatb  BbIBO4, 4TO
KOHKYPEHTHbI cTaTyC npeanpuHMMaTenbCKo OpraHn3aumm 3aBuCcuUT oT psiga akTopos:
- OTHOCMUTENbHOW Pe3ynbTaTUBHOCTM AEATENbHOCTU OpraHM3auun No CpaBHEHUIO C
KOHKypeHTamu;

- ee JenoBOoW aKTUBHOCTM;

- OT COOTHOLWEHNs (WHAHCOBOro pesynbTata Mno BCeM BuAaM LeATeNbHOCTU
opraHmsaumMm un UHAHCOBOrO pesynbTaTta, MOSYYEHHOr0 MO OCHOBHOMY  BuAy
OeaTenbHOCTY;

- OT cuTyauum B oTpacnu (cpegHeoTpacrieBoin peHTabenbHOCTU Npoaax).

MocneaHss cocTtaBnsowast CTaBUT KOHKYPEHTOCNOCOBHOCTL NpeanpuHMMaTEeNbCKON
opraHusaumMm B 3aBUCMMOCTb OT TOrO, Ha TOBapHbIX PbIHKAX KakMX OTpacnen OHa
AencTByeT (pacTyLwmx, CTaperoLwmx 1 T.0.)

MOXHO 3aMeTUTb, YTO POCT KOHKYPEHTOCMOCOOHOCTU OpraHM3aumm BO3MOXEH TOSbKO
npu coxpaHeHum nponopumnmn acpdekTMBHOro passmTms dbusHeca.

OueHKa KOHKYPEHTOCNOCOOHOCTM OpraHM3auum Nerkon NpomMbILLNeHHOCTH bbina
npoBedeHa Ha NpUMeEpe opraHMsauun nsaTM oTpacrnen Nerkom MNPOMbILLIIEHHOCTHU
(pncyHok 1).

HanbonbLlumniti pUCK CHUKEHUS KOHKYPEHTOCMOCOOHOCTH, KaK MoKa3aHo Ha guarpamMmme,
UMeT opraHusaumm obysHon nogotpacnu. Ecnu B 2001 rogy OHWM mMmenu camblii
BbICOKMIA YpOBEHb KOHKYPEHTHOro cratyca, To B 2004 rogy cuTyauus KapguHarbHO
M3MeHunacso.

JlydlimMn MO ypOBHIO  KOHKYPEHTHOro CcTaTyca W ero AuMHaMuke SBMSOTCA
opraHusaumm LWBENHOW U TPUKOTaXXHOW OTpacren.

Hanbonee cyuwecTBeHHOe BIMSHWE Ha MNoKasaTeNb KOHKYPEHTHOro craTyca B
oTpacnax nerkom NPOMbILLUNEHHOCTH (kpome TPUKOTaXKHOM) OKasblBaloT
cpegHeoTpacneBasi peHTabenbHOCTb MpodaX W  cpaBHUTENbHas 9PEEKTUBHOCTb
pasnunyHbIX BUAOB OEATENbHOCTU OpraHM3auunn.
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JlnHaMrka KOHKYpEHTHOTO CTaTyca MpeanpuHUMATETECKIX
opraHu3aiiuii jerkoi npomsinvieHHocTH B 2001 — 2005 rogax

0 cooomococonsniaangos ___\.,.\\ ____________ ---/'J*“ O 1bl

0 2 laYaYat] faYaVaYal NN e YaVaVd
-V, 2ZUU1 PAVIV A PAVIVA) 2994 PAVIIN)

------- TekcTunbHas 0Tpacib — - — - - TpukoTaxkHast nonOTpacib
—— IlIBelinas oTpalb OO0yBHas N00TpAaCb
— — — - KoxeBeHHast moJ0Tpacib

PucyHok 1 — KOHKypeHTOCNOCOOHOCTb NpeanpuHMMAaTENbCKNX OpraHn3aumm
oTpacnen n nogotpacnen nerkov npombiwwineHHoctn B 2001-2005 rogax

Bbin npoBefeHa kKnacrtepusauusi opraHuMsauuim no AMHaMumKe U AOCTUTHYTOMY
YPOBHIO  KOHKYPEHTHOro cTtaTtyca, MO3BOMMBLIAA  MPOBECTU  TPYNNUPOBKY
npeanpUHUMAaTENbCKMX OpraHM3aunini No YPOBHIO KOHKYPEHTOCMOCOOHOCTU. B kaxaowm
oTpacnM W MOAOTPacnM BbiABMEHbl CYObEKTbl XO35MCTBOBaHMS, MMellWmne Ha
NPOTSKEHUN NSt nocnegHunx net YyCTOMYMBO BbICOKUI YpOBEHb
KOHKYPEHTOCNOCOOHOCTM (NMnaepbl oTpacnu), u aytcangepsl.

Tabnmua 1 - OpraHmsauumn-nugepbl U opraHusauumn-aytcangepbl MO YPOBHIO
KOHKYPEHTOCMOCOOHOCTM

OTpacnu, noaoTpaciu nerkon Mpeanpusatus-nugeps MpeanpusTtus-aytcangepbl

MPOMBILUSIEHHOCTH
TekcTunbHas AITT "Opuwiancku OAO "Kamsornb"
NbHOKOMBUHAT»
TpukoTaxHas OAO "CsitaHak" Butebeckoe OAO "KUM"
LLiBeliHasn Cn 3A0 "Minasiya" OAO "3Gnog"
O6yBHas CIn 000 "Mapko" OAO "KpacHbin OkTsi6pb"
KoxxeBeHHas PYI "IMKO" OAOQ "Bobpyicknit
KOXXKOMOUMHaT

®PuHaHCOBbLIN NOTeHUUuan opraHunsauunm n ero Konmn4yectBeHHasa OoLleHKa

Kateropusi «BHYTPEHHMW MOTEHUMan oOpraHn3aumMm» WUCMNONb3yeTcss MHOTMMMU
aBTopamu. Yalle Bcero noteHuuan onNpeaensioT Kak CpeacTBa, 3anacbl, UCTOYHUKW,
BO3MOXHOCTU, WMELIMECS B HanMyuuM, KOTOpble MOryT ObiTb MOOMMM30BaHbI WU
MCNOMb30BaHbl AN OOCTWKEHUs OnpedeneHHbiX Luenel. YacTbio BHYTPEHHEro
noTeHuuana opraHusauum siBNsieTcs puHaHCOBLIM NoTeHuuwan. Ero oueHka BkhovaeT
yeTblpe 6noka

1. OueHka noTeHumana OpMMPOBaHUS U HapawmBaHUa obbemMa (UMHAHCOBLIX
pecypcoe:

- U3 BHYTPEHHUX WCTOYHMKOB (NpUOLINb, amMOpTM3auMOHHBLIA doHA, dOoHL
HaKOMMEHWs1, Pe3EePBHbIN POHL, YNCTbIN OEHEXHbIN NOTOK);

- U3 BHELHMX WCTOYHUKOB, B TOM u4mucrie COOCTBEHHbIX (PMHAHCOBBLIX PECYpPCOB
(amuncems akumin, obnuraumMim M gpyrux OOMAroBbIX WNU AOMNEBbIX LEHHbIX Oymar) u
NpuBMEeYEHHbIX (KpeauTbl, 3aiMbl, aCCUTHOBaHWSA 13 GrogxeTa).
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2. OueHka OOCTaTOMHOCTU (PMHAHCOBBLIX PECYpPCOB, KOTOpas MOXET NpoBOAUTLCH C
MCNONb30BaHWEM CreadyloLlmx nokasartenen: yaernbHbll BeC HeQeHEeXHbIX pacyeToB 3a
NOCTaBIIEHHYIO NPOAYKLUMIO, OTHOCUTENbHAS BeENMYMHA MPOCPOYEHHON 3a00MMKEHHOCTH,
WHTEHCMBHOCTb UCMOMb30BaHNA CHOPMUPOBaHHbIX (OHAOB (poHOa HakonneHus,
aMopTU3auMoHHOro poHAa, YpPOBEHs 3aTpaT Ha pasBuUTUE OpraHusaumu, BKoYas
WHTEHCMBHOCTb OBHOBNEHUSA OCHOBHbIX CPEACTB).

3. OueHka noTeHumana 9ddEKTUBHOIO (OPMUPOBAHNA, WUCMNOMbL30OBAHUS W
pacnpegeneHna oMHaHCOBLIX PECYPCOB OpraHu3auuun, Kotopass MOXeT MPOoBOAMTLCS MO
crneaylwWwmM HanpaBneHnsiM: OOCTUTHYTbIM YPOBEHb M MOTeHuman pocta MHaHCOBOW
YCTOMYMBOCTU N MMBKOCTU OpraHn3aumm, NnaTtexecnocobHOCTU U NUKBUOHOCTU, AENOBOM
aKTMBHOCTW, peHTabenbHOCTU, AOCTAaTOMHOCTU M HaMpPaBNEHHOCTU OEHEXHbIX NMOTOKOB,
9(PPEKTMBHOCTU  UCMONMb30BaHUS  MNPUBMEYEHHbIX U COBCTBEHHbLIX  CPeacTB.
OhheKkTMBHOCTL pacnpegeneHs pecypcoB OLEeHNBaETCa Yepes nokasaTenu CTPYKTypbl
aKTUBOB, 3(P(PEKTMBHOCTL (POPMUPOBAHUA PECYPCOB — Yepe3 nokasaTenun CTPYKTypbl
WUCTOYHWKOB CPeacTB opraHusauuu.

4. OueHka noTeHuuana WHAHCOBOrO YMpaBfeHUs, KOTOpasi OCHOBbLIBAETCS Ha
aHanmse 3dEKTUBHOCTM OEATENBHOCTM (PUHAHCOBOM CHYXObl OpraHmM3aumm C TOYKK
3peHnst ypPoBHSA KBanudukaumm, cnocobHOCTEN U HaBbIKOB (DUHAHCOBbLIX MEeHeaXepoB (B
TOM Yucrie BrnageHns nporpeccmMBHbIMU OUHAHCOBLIMU UHCTPYMEHTAMU U TEXHONOMMAMMU
(PMHAHCOBOrO MEHEMKMEHTA), MNEepeyHs pellaemMblx UMM 3agad, 9pdEKTUBHOCTU
OpraHW3aunoOHHOM CTPYKTYpPbl yNpaBrneHns (pvHaHCOBOW AeATeNbHOCTbIO OpraHM3auun.

OueHka BNUAHUA c¢omHaHcoBoOro noTteHuunana Ha YypPOBEHb
KOHKYPEHTOCNOCOOHOCTU OpraHusauuMim pasnu4yHbiX OTpacnem v nogoTpacrnen
JIerkom nNpOMbIWIIEHHOCTU MpPOBOAMNACh C MCMOMb30BaHMEM TaKMX METOOO0B, Kak
KOppPENAUNOHHbIA, OUCNEPCUOHHBIN, KIacTePHbINA, PEFPECCUOHHLIA aHanus.

Ha nepBom aTane aHanv3a Ha OCHOBE AaHHbIX ByxranTepckoro M CTaTUCTUYECKOro
yyeta npeanpusaTun  pacCyMTbIiBAKOTCA  3HAJYeHWs  nokasaTenen  PUHAHCOBOro
noTeHunana Ana Kaxaow opraHusauMum COOTBETCTBYHOLWEW OTpacnu M nogoTpacnu
Nerkon NpOMbILLNEHHOCTU. 3aTeM MPOBOAUTCHA KOPPENSILMOHHbBIA aHann3 B3avMOCBS3U
nokasartenen (opMHaHCOBOro NOoTeHUKWana n YpoBHA KOHKYPEHTHOrO cTatyca opraHusauumm
N NpoBepKa uccrnegyemMbix oakTopoB Ha MYNbTUKOMIMHEAPHOCTb.

B pesynbTate npoBedeHHOroO  aHanu3a  ObinM  BbISIBNEHbl  crieaylolume
3aKOHOMEPHOCTY

1. [nga Bcex oTpacnen nerkon npoMbILLIEHHOCTU, KPOME KOXXEBEHHOW, pecypcHas
COCTaBnsowWaa sBnsieTca  Hambonee  3HauYMMbiM  QAKTOPOM  BIIMSIHUS  Ha
KOHKYPEHTOCNOCOOHOCTb OpraHM3aumMm MO CPaBHEHWO C APYrMMW COCTaBMASIOLWMMMU
dmHaHcoBOro noTteHumana u akTtopamn BHeELWHeW cpenbl. Ecnu npopaHxunpoBaTb
opraHusaumm no  CTEneHu B3aMMOCBSI3U pecypcHomn COCTaBNSOLLEN n
KOHKYPEHTOCNOCOOHOCTN, TO MOXHO cAenaTtb BbIBOL, YTO Hambornee CyLleCTBEHHOE
BNIUSIHWE  PECYpPCHbIN  MOTeHUMan  oOKasblBaeT Ha  Mpeanpusitus  LUBENHOW
NPOMbILUNEHHOCTU, 3aTEM TPUKOTAKHOW, TEKCTUNBHOM U B MEHbLLE CTeneHn o6yBHOMN.

Ans CyOBbEKTOB  XO35MCTBOBAHMSA, PYHKLMOHUPYHOLLNX B KOXXEBEHHOM
NPOMbILLNIEHHOCTU, HE TOMbKO PecypcHas cocTaenswas, HoO U B LierloM (OUHAHCOBBIN
noTeHunan pasBuUTUS He SABMSITCA pelarwmMmn  gakTopamm € TOYKU  3peHns
obecneyeHnsa nx KOHKypeHTocnocobHocTn. Hanbonee cyllecTBeHHbIM ANs HUX hakTop
BMMAHWUA — CUTyauus B OTpacnsx, KOTOpble SABMASIOTCA noTpedbutensmu npoayKuuu
KOXXEBEHHbIX opraHusauni. Tak, Koppenaums Mexay KOHKYPEHTOCMOCOBHOCTbLIO
KOXXEBEHHbIX OpraHu3aumi u YpPOBHEM WCMOMb30BaHUA CpPeAHeroqoBOM MOLLHOCTU
06yBHbIX NpeAnpUHUMATENbCKUX OpraHnM3aumin MoxeT BbITb OLleHeHa no Lwkane Yepaoka
Kak Becbma Bbicokas (koadhdumumneHT koppensaumm 0,93). KoaddumumeHT koppensaumm c
yAenbHbIM BECOM MPOAYKLUMM Ferkor NPOMBbILLIIEHHOCTN B ob6Lem obbeme npoayKuum
npombiwneHHocTn Pecnybnukn bBenapycen — 0,98. MoXHO KOHCTatupoBaTtb, 4TO
opraHu3auMn KOXEBEHHOW noJoTpacniv — OPUEHTUPOBAHbl Ha BHYTPEHHWMA PbIHOK.
Kasanocb 6bl, 4TO B 3TOM CMTyaumm npobnema mMoxeT BbiTb pelleHa nyTem akTmeusaunm
aKCnopTHou pdeatenbHocTn. OfHako ecnu CBA3b Mexay obbemamy 3kcnopta WU
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KOHKYPEHTOCMOCOOHOCTbIO  KOXEeBeHHbIX npegnpuatnn B 2002-2003 rogax 6Gbina
Bbicokor, To B 2004-2005 rogax oHa MoOXeT ObiTb OxapakTepu3oBaHa Kak cnabas
(koappmumeHT koppensumm 0,16). Kpome Toro, 66% koxeBeHHbIX opraHusauun B 2005
rogy CHM3nnNn o6beMbl NOCTABOK NPOAYKLUMM Ha KCNOPT.

KapaouHanbHoe pelueHVe BO3HUKLLMX B KOXEBEHHOMW OTpacnu npobnem — co3gaHue
MeXOoTpacrneBblX KNacTepos.

2. [ns npeanpusituin Bcex oTpacien rmaBHbIM (PakToOpoM BIIUSIHUA Ha YPOBEHb UX
KOHKYPEHTOCNOCOBHOCTU aBnsieTcs noteHuman opmupoBaHnsa OUHAHCOBLIX PeCcypcoB
13 cobCTBEHHbIX NCTOYHUKOB. OH onpeaensieT u (pMHaHCOBOE COCTOSIHME OpraHu3aunmn,
N BO3MOXXHOCTU MX MHHOBALMOHHOIO N MHBECTULMOHHOIO pa3BUTUs. TOMbKO B LLUBEWNHOM
N TPUKOTaXHOW OTpacnsax mnokasatenu (PUHAHCOBOrO  COCTOSIHUSA  (Hanpumep,
NUKBUAHOCTUN) KOPPENUPYIOT C KOHKYPEHTOCNOCOBHOCTLIO, HO CBA3b MO LWKane Yenaoka
MOXeT ObITb OXapakTepu3oBaHa Kak ymepeHHas (4yTb 6onee 0,5).

KonuyecTBo opraHusauumn rerkon npoMblLLSIEHHOCTU, aCCOLMUPOBAHHLIX B KOHLEPH
«bennernpom» n umerowmx yobiTKM NO OCHOBHOMY BuZy AedtenbHocTn, B 2005 rogy
coctaBuno 48,9%. Hanbonbliee nx KONMYeCTBO B TeKCTUnbHon (75%) nogoTpacnu. B
KOXXEBEHHOMW, TPUKOTaXXHOM M 0ByBHOW nogoTpacnax ux Gonee 50%, B LWBEWHOW —
31,8%. O6Lee konmyecTBO YObITOYHbIX opraHm3auun B 2005 roay - 28,2%.

Huskmi noteHuman oOpMUpoBaHNss COBCTBEHHbLIX PECYPCOB M3  BHYTPEHHMX
WCTOYHWKOB Yy OpraHu3auum oOyBHOW nogoTpaciMm B 3HAYUTESNIBHOW  CTeneHu
00BbSACHAETCS BbICOKMM YPOBHEM 3anacoB roTOBOW NPOAYKUMM Ha CKnagax opraHusauuin,
B NPOLUEHTaxX K cpegHeMecs4YHOMYy 06bemy npomssoacTea Ha 1.01.2006 oHw coctaBunmn
164,3%, (9TO caMblil BbICOKMI MNOKasaTeNnb cpean Bcex oTpacnen.). CylecTBEHHbIM
(haKTOpOM BMUAHUS HA KOHKYPEHTOCMOCOBHOCTL OOYBHbIX OpraHuMsaumi BbICTynaeT
Takke noTeHumMan camouHaHCUpoBaHUS N pocTa AenoBon akTMBHOCTU. CerogHsa ans
3TMX OpraHu3aumi BO3HMKNa peanbHas yrposa yaepXaHus BHyTPEHHErO PblHKa.

CnmaBHOM NpobnemMor opraHu3auuni TEKCTUNBHOW OTpacnn ABMNSETCA HECOOTBETCTBUE
CTPYKTYpbl accopTMMmeHTa TpeboBaHMAM pblHKa. B TeueHne nocnegHux natm net
npeanpuaTna TPUKOTaXKHOM OTpacnv TPaauuMOHHO MMEKT CaMblil BbICOKMA U3 BCEX
oTpacnen Nerkov NPOMbILLNIEHHOCTM YAENbHbLIA BEC NPOAYKUMM OETCKOr0O acCoOpTUMEHTA
(8 cpegHem 6onee 40%). Ctpaterms OKYCMPOBaHWSA Ha OAHOM CerMeHTe pblHKa
TpebyeT B3BELWEHHOr0O W NPOAYMAHHOrO MoAxoda K CO34aHMI0  OKCKITHO3MBHbIX
KOHKYPEHTHbIX npeumMyLects, dOpMUPOBaHUIO NONOXUTENBHOMO UMUOXKa NpeanpuaTuii
oTpacnun, Ux TOProBOM Mapku, YTO B YCIOBUSIX BbICOKOKOHKYPEHTHOW cpedbl siBNsieTcs
CIOXXHOW 3aadven.

HanbGonee cyulecTBeHHass CBSA3b PECYpPCHOro MoTeHuMana npocnexnBaeTcs C
KOHKYPEHTOCMOCOOHOCTbIO LUBEMHbIX OpraHuM3auuii, KoTopble MUMelT U Haubonee
BbICOKME MoOKasaTenn 06ecrneyeHHOCTU (PMHaHCOBbIMM  pecypcamu. [Ons  Hux
NPUOPUTETHOW 3aJadein SBNSETCA HapaluMBaHuMe MoTeHuMana WHHOBaLUMOHHOMO W
WMHBECTULIMOHHOIO pasBuTMS. Takue nokasaTenu, Kak BenuyMHa HemaTepuarnbHbIX
aKTVBOB, YMUCTbI [EHEXHbI1 MNOTOK MO WHBECTULMOHHOW [OesTeNbHOCTH, pa3mep
COBCTBEHHbIX CPEACTB, HaMPaBNseMbIX Ha MHBECTULIMOHHOE Pa3BUTUE, B 3HAYUTENbHOM
CTeneHn CBA3aHbl C YPOBHEM UX KOHKYPEHTOCNOCOGHOCTH.

MoTteHuman dopmupoBaHnsi COBCTBEHHbBIX (PUMHAHCOBBLIX PECYPCOB W3 BHELLHMUX
NCTOYHUKOB O4YeHb cnabo cBA3aH C KOHKYPEHTOCMOCOOHOCTbIO OpraHu3auuin Ierkom
NMPOMbILUNEHHOCTMW. CyLecTBEHHbIM CAEPXMBaOLLMM dakTopom aBnaeTcs
HeJoCTaTOYHast Pa3BUTOCTb (PUHAHCOBbLIX PbIHKOB.

Bo3MOXXHOCTW HapaluMBaHMs OpraHn3auusiMy ferkor NPOMbILLIIEHHOCTM MOTeHUMana
NpuBNEeYEHUss 3aeMHbIX  (PMHAHCOBBIX PECypcoB B 3HAYMTENbHOW  CTeneHwu
caepxmnBatoTcsa nx UHAHCOBLIMU BO3MOXHOCTAMU. Konn4ecTBo NpeanpusaTuii KOHUepHa
«bennernpom», umewowmx B 2004 rogy 3HayYeHUs KOIPPULMEHTOB TeKyLlen
nNUKBMOHOCTK, obecneyeHHOCTU  CcOBCTBEHHbIMM  OOOPOTHLIMW  CpeacTBaMn U
obecnevyeHHOCTN (PMHAHCOBbLIX 06A3aTENbCTB aKTMBAMWN HA YPOBHE HMKE HOPMaTUBHOIO
COCTaBNANO COOTBETCTBEHHO, - 67,71%, 69,79% 1 89,58%.
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BbIBObI

Ha ocHoBe npoBefeHHOro aHanusa BbISIBNEHbI JOMUHAHTHbIE cdhepbl (PUHAHCOBOIO
noTeHumana opraHuM3auuMin Nerkov MPOMBILLIIEHHOCTU C TOYKM 3pEHUs BanusHUSA Ha
YPOBEHb UX KOHKYpeHTocnocobHocTh (Tabnuua2).

Tabnuua 2 - [JoMmmHaHTHbIE cdhepbl PUHAHCOBOro NOTEHUMana

Otpacns,
daKTopbl BNVUSHUS
nogoTpachb
OpraHnsaumu - NoTeHUMan hopMUPOBaHUS (PUHAHCOBLIX PECYPCOB M3 COBCTBEHHDBIX
TEKCTUMBHOM NCTOYHUKOB;
oTpacny - NoTeHUMan pocTa peHTabensHOCTM
- NoTeHUMan hopMUPOBaHUS (PUHAHCOBLIX PECYPCOB M3 COBCTBEHHBIX
OpraHnsaunm NCTOYHUKOB;
TPUKOTaXKHOM - . .
- NoTeHUMan pUHAHCOBOIA YCTOMYMBOCTH;
nogoTpacnu
- NOTeHUMan pocTa peHTabenbHOCTY
- NoTeHUMan hopMUPOBaHNS (PUHAHCOBLIX PECYPCOB M3 COBCTBEHHBIX
NCTOYHMKOB;
OpraHnsaumn - noTeHUMan popMUPOBaHNS COBCTBEHHBIX (PMHAHCOBLIX PECYPCOB U3

LIBEWNHON oTpacnn

BHELLUHUX UCTOYHUKOB;
- noTeHuman hMHaHCOBOW YCTONYMBOCTMU;
- NoTeHUMan pocta peHTabenbHOCTH

- noTeHunan (bOpMMpOBaHMH (*)I/IHaHCOBbIX pecypcoB 13 COBCTBEHHBIX

OpraHu3aumm WUCTOYHUKOB;
0o0yBHOM - NoTeHuman pocTta AefIoBOM aKTUBHOCTH;
nogoTpacnu - NOTeHunan pocTta peHTabenbHOCTH;
- UHBECTULMOHHbIN NOTeHUMan
OpraHusauuu - NoTeHunan popMmpoBaHms UHAHCOBbLIX PECYPCOB N3 COOCTBEHHbIX
KO>XEeBEHHOM NCTOYHUKOB;
nogorTpacnu - NOTeHumnan pocTta peHTabenbHoCTH

MooTBepXaeHMeM cAenaHHbiX BbIBOOOB SIBMSANTCA MOAENW OLEHKM (hMHAHCOBOro
noTeHuMana opraHusauuin. na opraHusauuii TEKCTUMbHON NPOMbILLNIEHHOCTH:

®ltekc=9,378x0OP - 0,0038 xK®B, (3)

rae OP — oTHocuTenbHasi pesynbTaTUBHOCTb [AEATEeNbHOCTM Npeanpustus kak
OTHOLUEHMWE NPUBLINK OT peanu3aunmn NPOAYKUUM K CyMMapHOW Npubbinu, reHepupyemoi
npeanpusTUAMN oTpacnu;

K®B - 06beM KpaTKOCPOUHbIX (PUHAHCOBbLIX BIIOXXEHWNA.

®Mws = 6,23x0P+0,456xHa +0,214x[1ds — 0,209% (Cc/B), 4)

rae Ha — gonst HemaTepuarnbHbIX aKTUBOB B aKTUBAax OpraHn3aumu;

[dB — 0ons MHaHCOBLIX BIIOXKEHUI B aKTUBAX;

Cc — cebecToMMOoCTb peann3oBaHHOW NPOAYKLUUNY;

B — Bblpy4yka OT peanusaummn NpoayKumnm

Takum obpasom, ans nNpubbiNbHO paboTalowmnx opraHn3aumnn TEKCTUNBHON OTpacnu

OCHOBHbIM HanpaslieHnemM pocTa KOHKypeHTOCI'IOCO6HOCTI/I ABNAETCA

noBblLLEeHne

OTHOCMUTENBLHON pe3ynbTatMBHOCTN OeATEeNIbHOCTU. ,D,J'IFI OCTallbHbIX — WUCMOJIb30OBaHne
cTpatermm oTcevYeHuna JnHero. KOS(*)d)I/ILI,I/IeHT MHO>XECTBEHHOMN Koppendauunn mMmoaenun

cocTtaBndaeT

0,86,

OTHOCUTENbHas owmnbka annpokcumaumm - 42%

(yp,osneTBopMTen bHaA TOYHOCTb MO,EI,GJ'IVI).
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[Ona wBenHbIX opraHmsau,Wl — OTHOCUTEerlbHaa pe3ynibTaTUBHOCTb OEATENbHOCTH,
ncnonb3oBaHne norteHumana WHHOBAUMOHHOIO U WHBECTULUMOHHOIO pasButud, wu
noTeHumMana pocTta pecypcooTaadu.

SUMMARY

In article problems of a quantitative estimation of financial potential and its interrelation
with competitiveness of the organization are considered. The technique is tested on an
example of the organizations of five branches of light industry. Dominating areas of
financial potential of the organizations are revealed and recommendations on
development of their financial potential are given

BecTHuk YO BITY 155



IKOJIOI'UA. DJQHEPI'OCBEPEKEHHUE

YAK 667.2:625.7

U3TOTOBAEHUE KPACKU AAS AOPOXHOW PA3IMETKMU
HA OCHOBE OTXOAOB NMPOMbIWAEHHbIX
NPEANPUATUN

A.ll. lMlnamoHoe, A.A. TpymHés, C.I". Koauyp

Llene paboTbl 3akniovaeTcs B CO34aHWM HOBbIX BMAOB Kpacku, He yCTynawwux no
CBOMM  TEXHUKO-3KOHOMMYECKUM  MoKasaTensMm  TpPaguMuMOHHbIM  Pa3METOYHbIM
mMartepuanam, HO U3roTaBnuMBaembIiM U3 HedeUUUTHOrO Cbipbs. [OPOXHOE X03ANCTBO
CTpaHbl UCNbITbIBAET CEPbE3HbIE TPYOHOCTN C obecnevyeHnem AeléBbiMM MaTepmuanamm
Ona  pasmeTkn aBTOMObBUnbHbIX gopor. Bcnegcteue 6Gonbworo peduumta  psga
KOMMOHEHTOB, BXOASLLMX B COCTaB BSXKYLLErO BELLECTBA pa3MeTOYHON Kpacku, 0ObEMBI
Npov3BOACTBA 3TOr0 AOPOXHOIO MaTepuana HegoOCTaTOuHbI.

Ha Ttepputopun Butebckon obnactm OTCyTCTBYHOT NpeanpuaTus, Npou3Boasiine
Kpacky Ans pasmMeTku aBTOMOOUIbHbIX AOpor. Takas Kpacka NoCTaBnseTcs B PerMoH us
apyrux obnacten benapycu n 3apybexbs. B Pecnybnuke benapycb HeT npeanpusatum,
NPOM3BOAALWMX Kpacky Ans pasMeTkn aBTOMOOMIbHbIX [OPOr C WUCNONb30BaHWEM
OTXOAOB MPOMbILWMEHHbIX NPon3BoAcTB. 1o Kpacke Ans pasmMeTkn aBTOMOOMMbHbIX
aopor noTpebHOCTb NpeanpuaTUin 1 opraHmsaumii pecnybnukm coctasnget 1800 TOHH B
rog. OcHoBHble NoTpebuTenu kpackn no Butebckon obnactu npueeneHsl B Tabnuue 1.

M3BecTeH cocCTaB KpaCckM [JOPOXHOW pPasMeTOvHOMW, BKIOYAOLWUA  aKpUnoBbIN
nnéHkoobpasoBartesnb, CMOSY MOMMBUMHUIXIIOPUAHYIO  XropupoBaHHyto  [CX-J1C,
MUIMEHTbI, HaNOMHUTENW, nnactudukaTop, opraHudeckne pactsoputenu [1]. OgHako
OaHHbIN COCTaB MMEET Crneaylowmnin OCHOBHOW HedoCTaToK: NnéHkoobpasoBaTenb He
obecneymBaeT NoBbILIEHHbIE 3KCMNfyaTaUMOHHbIE XapakTEPUCTUKN KPacku, B YaCTHOCTH,
aTMOC(EePOCTONKOCTb.

Tabnuua 1 — MNoTpebuTtenn kpackm ans pasMeTkn aBTOMOOUIbHBIX 4OpPOr

OpraHusauuns NopgoBasi noTpebHOCTL
PYT1 «ButebckaBTogop» 80 TOHH
OAO «[opcTponTpecT» 50 TOHH
PYT1 «benaBTocTpaga» 62 TOHHbI
PMPCO «ABTOMarucrpanb» 58 TOHH
YK CM3IN A 15 TOHH

B Hactoswen pabotre B  KadectBe  NnéHkoobpasoBatens U CMOIbI
NONMMBUHUNXIOPUOHON  XITOPUPOBAHHOW npefnaraeTcs  MCNonb3oBaTb  COMONMMEpP
akpunoHuTpuna, BUHUNXAOpMAa M nonuctuponcynbdoHata Hatpus. CocrtaB
cononumepa onpeaenéH MeToooM ra3oXuOKOCTHOM Xpomartorpadum u BblpaxkaeTcd
cnegytoulen hbopmynom:

(-CH,—CH —CH,—CH—) — - CIH—CHz—)

CN cCl CsH 50, Na

m

Cononumep uMeeT cneaywowmi coctaB B Mac. %: akpunoHutpun — 47,80 %,
BuHUNxnopmg — 51,43 %, nonuctuponcynbgoHat HaTtpus — 0,77 %.

B nakokpaco4yHOM MNPOMBLILNIEHHOCTN B KayecTBe MNMEHKOOOPA3yLIMX BELLECTB
LUMPOKO MPUMEHSIIOTCA COMONMMEPbLI aKpuUnoHUTpUNa unu BuHUNXnopuaa. Hanpumep,
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cmorna BMK-5 (cononumep bytunmeTakpmunarta ¢ MeTakpunoBon kucrnotoun), cmorna CBM-
31 (cononumep BUHUNOyTATUNOBOrO 3mpa C MEeTUNIMeTakpuraTom), Ccononmmep
BUHUNXMOpUAA C BUHUMMOEHXITOPUMAOM, BUHUATONYONAKpPUMOBLIM cononumep [2]. B
nuTepaType HeT CBeOEeHW O NPUMEHEHWM B KayecTBe NnéHkoobpasytollero sellecTsa
cononumepa akpuUroHUTpWNa, BUHWNAXIIOpUAA W NOAUCTUPONCYNnb(oHaTa HaTpus.
BuHunxnopug npuaaét  cononMMepy  XMMCTOMKOCTb, HEroptoyecTb; akpuroBasi
cocTaBnsawwaa npuaaér CcBeTo- UM aTMOCKEPOCTOMKOCTb, XOPOLUYK — aaresuio.
Cononumep cogepXxuT Mano rpynn, COBMECTMMbIX C BoAoW — 3To obecneunBaeT
rMmapodobHOCTE M MOPO3OCTOMKOCTb MOKPbITUW. B cocTtaB cononvmepa BXOauT
NOBEPXHOCTHO-aKTMBHOE BELLECTBO (MONMCTMpOncynbdoHaT HaTpus), aTo cnocobeTByeT
nyywemy nepeTvpy npu nNpou3BOACTBE Kpacku. B kauectBe cononvmepa npegnaraetcs
ncnonb3oBatb oTxodbl, Mmetowmeca Ha OAO «llonumunpy». cnonb3oBaHne OTXOL4OB B
COoCTaBe Kpacku CHMKaeT eé cTommocTb Ha 15-20 %.

B nabopaTopHbIX yCrnoBusIX NPOBeAEHbl TEXHWYECKME WCMbITaHWUS HOBOMO COCTaBa
Kpacku. Pe3ynbTaTbl UCMbITAaHWUIA NpuBeAeHbI B Tabnuue 2.

CTeneHb BbICbIXaHMUSA XapaKTepu3yeT COCTOSIHME MOBEPXHOCTU NAKOKPaCOYHOro
maTtepvana, HaHeCEHHOro Ha NnacTuHy, NpPU onpeaenéHHbIX BPEMEHU U CTENEHU CYLLKM.
OTOT nokasaTtenb SABMSETCA BaXHbIM, TaK Kak OT CTENEHU BbICbIXaHUs 3aBUCUT
AanbHenwas paboTocnocobHOCTb MOKPLITUS (YCTOMYMBOCTL B YCIOBUSIX SKCMyaTaumu,
6env3Ha, pactekaemocTb). [poBepkoi BpEMEHWN U CTEMEHMW BbICbIXaHUSI NTAKOKPACOYHbIX
mMaTepuasnoB OLEHMBAKOT COCTOSIHME MOBEPXHOCTM JTAKOKPACOYHOrO MOKPbITUSI MO €ero
MUNKOCTU U TBEPAOCTU, YCIIOBHO OTHECEHHBIM K OZIHOW U3 CEMU CTeNeHel BbIChbIXaHuS.

Tabnuua 2 — Pe3ynbTaTbhl TEXHUYECKMX UCMbITAHWUIA KPACKK

CtaHpapTHbIn OGpaseL kpacku

. obpasel
TexHn4yecknn nokasartenb (CTB 1119-98 C 1UCnornb3oBaHMEM
1231-2000) ’ NPOMBbILLSIEHHbBIX OTXOL40B
1. YcnoBHas BA3KOCTb Npu
202 °C (C.) 90 100
2. Bpems BbICbIXaHust 4o 15-18 20

ctenenn 2 npu 2012 °C (MuH.)

lNocne BbICbIXaHUA He
oBHapy>XeHO HapyLleHui
OAHOPOAHOCTH, LBETA,
MEeneHUsi NOKPbITUIA

Mocne BbICbIXxaHWs
He oBHapyXeHOo
3amMeTHbIX aedekToB

3. BHewHun Bnag nocne
BbICbIXaHUS

4. KoadbdpuumeHTt anddysHoro 85 82
oTpaxeHus (%)

5. MaccoBas [onsa HeneTy4mnx

BeLectB (%) 60 65
6. YKpbIBUCTOCTb (/M) 200 205
7. DNAcTMYHOCTb NIIEHKN NpwU 10 10
nsrnbe (Mm)

8. YCTOMUYMBOCTb NNEHKM K

cTaTn4yeckoMy BO3OEeNCTBUIO 110 110
3 %-Horo pacteopa NaCl (yac)

9. Agresus k:

achanbTo6eToHy (Krc/cm?) 7 7
LleMeHTOBeTOoHY (Krc/cm?) 10 10
10. TBEpOoCTb MNNEHKN Kpacku 0.2 0.2
(y.e.)

11. Cpok cnyx0bl (Mecsu,) 7 10-11
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YKPbIBUCTOCTb BbICYLLUEHHOW MIEHKWN BblpaXXaeTcs B rpaMmax Kpacku, HeoOGXxoamMmowm
Ans Toro, 4Tobbl caenaTb HEBMAMMBIM LIBET 3aKpblBAEMOW NMOBEPXHOCTU Mnowanso B 1
M2 [INs NpOBEAEHWs! WUCMbITaHWIA WCMOMb30BaNM CTEKMSIHHYI0 MMNAacTUHKY pPasMepoMm
100x300 MM, TOMWMHON 2 MM, HA OAHOW CTOPOHE KOTOPOW MMEKTCHA TPWU MOSOCHl: NO
Kpasm OBe MOSioCbl, HAHECEHHbIE YEPHOM KpacKom, a Mexay HMMW nosfoca, HaHeCEHHas
bernon kpackon. Kpacka HaHocuMnmacb Ha fMUEBYKD  CTOPOHY  MOBEPXHOCTU
npeaBapuTENbHO B3BELLEHHOW MMAACTUHKM C TPEMSA nofiocamu Ha obpaTHOW CTOPOHE,
3aKkpawwmBas nnowaab A0 Tex nop, Mnoka Monocbl Ha MracTUHKE CTaHOBMIUCH
HEBMONUMbIMK, NPUYEM MNacTMHKa Nomelwanacb Ha nuct Genon OGymarn. CyLHOCTb
mMeToda onpefeneHns anacTUYHOCTU MNEHKN Npu M3rmbe 3aknyaeTca B onpeaeneHnm
MUHUManNbLHOrO AuameTpa CTEPXHSA, Mpu  U3rmbaHMnm Ha KOTOPOM  OKpaLLeHHOW
MeTanIM4yeckon NNacTUHKM He NPOUCXOOUT paspyLUEeHUs NakoKpacovyHOro maTepuana.
Kpacka HaHocunack Ha NfacTUHKY U3 YEPHOW NOMMPOBAHHON XecTu TonwmHon 0,25 mm,
wupuHor 20 mm 1 anuHon 100 Mm.

Kpacka ans pasmeTku 4Opor MOXeT OblTb 6eroro, XXEnToro, opaHXeBoro Unm YePHoro
uBeTa. [1na nony4eHust Kpacku opaHXeBOro LBeTa paspaboTaHa peuenTypa, B cocTaBe
KOTOpO/ BMECTO NUIMeHTa W HanonHUTens  npeanaraeTcs  MCMNonb30BaTb
HeopraHM4yeckMe npokKanéHHble oTXodbl CTaHuMih obe3xene3mBaHus. B kadecTBe
MCXOQHOro MaTepuana UCnonb3oBanucb HeopraHuyeckne oTxoabl Bogosabopa Ne 4 r.
Butebcka. OTxoabl UMEKOT credyowmin cocTaB (B NepecyETe Ha Cyxoe BELLECTBO), Mac.
%:

SiO, 49,1-50,3
Fe* 31,8-32,3
Ca®* 41-4,2
Mg?* 2,1-2,2
Anvonbl (HCO;~, CO5*, SO,%, CI) 11,0-12,9

PaspabotaH TemnepaTypHbiA PEXMM MpoKanMBaHMs OTXOAOB. YuUuTbIBasi, 4TO
COeUHEeHNa KanbLWg, MarHUsa U xxenesa pasnaratloTcs npu cnegylowmx temnepatypax:
Fe(OH); n ocHoBHble conu xernesa — 600-630 °C, MgCO; — 350 °C, CaCO; — 898 °C,
HeopraHuveckne oTxogbl npokanuBanucb nNpy 900 °C B TeyeHne 2 yacoB. Llset
NPOKanéHHbIX OTX0A0B TEMHO-KpACHbIN. [locne npokanuBaHuWs OTXO4bl nepeTvpann B
lWapoBON MernbHULE B TeyeHue 2 4vacoB. CTeneHb OUCMEPCHOCTU Mocrne nepetupa
coctaBuna 140 wMk. Mcnonb3oBaHuWe B KayecTBe HanonHUTenem wu MnNUrMeHTOB
HEOpraHNM4YecKNx MpPUPOAOHbIX OTXOOO0B CTaHUuN obesxenesmBaHUs 3HAYUTENbHO
noBbILIaeT aTMOCEPOCTONKOCTb KPacku U CHXaeT eé cTouMocTb Ha 8-10 %.

Mpeanaraembli COCTaB Kpacku AN pasMeTKM aBTOMOGWUIbHBIX AOpor umeeT
crneaytoLne npenmyLLecTea:

— rofHas 3aMeHa MWNM CyLeCTBEHHOE COKpalleHue pacxoga AedULUTHBIX
KOMMOHEHTOB (3MoKcuaHasi cMmona, MUrMEeHTbl, HamofHUTENW), BXOASLMX B COCTaB
BbINyCKaeMoi 0Te4eCTBEHHOW NPOMbILLINIEHHOCTHH HUTPOIMNOKCUAHOW 3Manu;

—  TMOHWXEHHble TOKCUYHOCTb, B3pbIBO- W MNOXapOOMacHOCTb MpeafiaraeMoro
COCTaBa;

—  MCMNOnb30BaHME WMEKLLMXCA B OOPOXKHBIX OpraHM3auusix cpeacTs MexaHusauum
ANS1 yCTPOCTBA pa3MeTKn aBTOMOGUIbHbBIX AOPOT;

—  YyTUNM3auus NPOMbILSIEHHbIX OTXOAOB, MO3BOMSOLLAA 3HAYUTENBHO YNyYlWUTb
9KOMOMMYECKYI0 CUTYaLMio Ha MPOMbILUNEHHbIX NPEANPUSATUSX U CHU3UTb 3aTpaTtbl Ha
NPUPOOOOXPaHHbIE MEPONPUSATUS.

Cnucok ncnonb3oBaHHbIX MICTOYHUKOB

1.  MarenTt 2000/009, RU 021155200 C1 20000827, MKW C091 133/10, C09[.
5/02. Kpacka gopoxHas pasmeTtodHas / PomaHoB B.C., BopoHoB A.®., KOgnHa
IN., Toronee B.H., Magbiwes HO.A. / TNpounsBoacTtBeHHOe 00beanHeHMEe
«ANEKCUHCKUI XMMMYECKUIA KoMBuHaTy; 3aaBka oT 15.12.1999 r.
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2. benoycos E.[l., YcatoBa T.A. HoBaa dhacagHasa kpacka «BuaHna» // Tpom.
CTpouT. maTepuanos. — 1984. — Ne 6. — c. 38-42.

SUMMARY

The new composition of white paint for road has been worked. In accordance with
new technology all binding are replaced by co-polymer waste, formed on the enterprise
“Polymir”. The new composition of orange colour paint for road has been worked. In
accordance with new technology all pigments and filling are replaced by the nonorganic
waste, formed on water pumping station. The test of new paint for road has been
conducted at the laboratory. The period of work for paint is 10-11 months.
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PED®EPATDI

YAK 677.064

M.U. [Opo3n, T.®. MapuuHkeBud. BnuvaHue  3aknouMTeNnbHOM  OTOENKM  Ha
(POPMOYCTOMYMBOCTL XJIOMYaTOOYMaXKHbIX NnaTbeBbIX TKaHew // BecTHnk YO «BI'TY». 2007. Ne
13.C.6

lMpoBeneHbl MccrnegoBaHust (GOPMOYCTOMYMBOCTM XITONYaATOOYMaXkHbIX TKAHEW NNaTbeBOro
Ha3HayeHUs C ManocMblBaeMbiMW annpetamu. B KayecTBe KpuUTEPUEB OUEHKU MPUHATHI
nokasaTenu u3MEHeHUs pasmMepoB UM HECMUHAEMOCTW, KOTOpble Onpeaensanucs nocre
MHOTOKpaTHbIX CTUPOK. YCTaHOBMNEHa cTeneHb BNusaHust Bugos annpetoe MA, MAIC, MAPC Ha
POPMOYCTOMUMBOCTb TKAHE B CPaBHEHMM C KOHTPOSbHbIMM  Obpasuamu, UMEeLLMMM
KpaxmarnbHbIl annpeT M ManocMUHaeMyl oTaenky. PekomeHOoBaHbl onTMMarnbHble BapuaHThb
MarioCMbIBaeMbIX annpeToB NPu 3aKNOYNTENbHON OTAENKE.

YAK 677.024.072

U.H. KanuHoBckasa. OnpegeneHve MNpPOYHOCTU aare3viOHHOMO COEOMHEHUS TEeKCTUMbHbIX
HaCTEHHbIX NOKPbLITUIA U (PakTopoB, BNUSIOLUX Ha ee BenuunHy // BecTHnk YO «BI'TY». 2007. Ne
13.C. 8

WccneposaH npouecc paspyweHuna aare3aoOHHOro coemHeHuA B TEKCTUIbHbIX HACTEeHHbIX
NOKPbITUAX. Onpep,eneHbl N U3y4eHbl CbaKTOpr, Brnawwine Ha BeJIM4nHy npovYHOCTU CKNnenBaHnA
COCTaBNALWNX TEKCTUITbHbIX HACTEHHbIX I'IOKprTI/IVI. Ha ocHoBaHun npoBeaeHHbIX ncecrnenoBaHuin
nony4yeHa MaremMatunyeckada mMoesib pacyeTta TeOpeTVI‘-IeCKOIZ NPOYHOCTN KrneeBoro coegunHeHuA
TEKCTUJTbHbIX HACTEHHbIX FIOKprTVIVI.

YAK 677.022.484.9

I.N. MockaneB. AHanu3 guHamMmukn oopmMupoBaHms acoHHbIX HUTen // BecTHuk YO «BITY».
2007. Ne 13. C. 12

B paboTe Ha ocHoBe TEpPMOAMHAMUKMN U TEOPUW KPYYEHUS BOMOKHUCTbLIX MaTepuarnos
paccMoOTpeH MeToa hOPMUPOBAHUSA hAaCOHHBIX HUTEN. [TonyyeHa (pyHKLMOHaNbHast 3aBUCMMOCTb
3HaYeHNs1 KPYTKM OT NapaMeTpOB TEXHOIIOMMYECKOro NnpoLecca U KOHCTPYKTUBHBLIX OCOOEHHOCTEN
dopcyHkm. MNokazaHa BO3MOXHOCTb UCMONb30BaHMA paspaboTaHHoOro crnocoba B NpoM3BOACTBE.

YAK 687.016.5:687.2-065.2.

M.MN. UBkuH, C.K. JlonanguHa. HoBbIN nNoaxon K MPOEKTUPOBAHUIO XKEHCKMX KOPCETHbIX
nsnenuin // BectHuk YO «BI'TY». 2007. Ne 13. C. 17

B craTbe npeacTaBrieHa HoBasi nporpaMMa W pesynbTaTbl  aHTPOMNOMETPUYECKOro
nccrnenoBaHnsa KeHckux duryp. B pesynbTate paclmpeHa knaccudukaums TUNoBbIX duryp ¢
y4yeTOM TUMOB TEJIOCNOXEHUsl, MpeAcTaBneHa pasMepHasi XapakTepuctuka UM MeToauka
KOHCTPYMPOBaHWS pasfnyHbIX BUAOB KOPCETHBLIX U3AENUNA.

YAK 685.34.035.51:675.017

C.N1. ®dypawoBa. OnTMM3aumsa TemnepaTypHO-BpPEMEHHbIX NapameTpoB TepMoobpaboTku
HaTypanbHom kKoxu // BecTHuk YO «BI'TY». 2007. Ne 13. C.19

Cratba noCBsiLLleHa WCCNEeaoBaHMIO, HaMpaBfieHHOMY Ha YCTAHOBMEHME OMNTUMarbHbIX
napameTpoB TepmoobpaboTkm npu dukcauum dopmbl Bepxa OGecnogknagodHon obyeBu C
NCnorib3oBaHMeM MaTteMaTMyeckoro MeToaa nnaHMpoBaHUst SKCNepUMEHTa.

[iIByxocHoe pacTskeHne obpasuoB HaTyparbHOW KOXW OCYLLECTBNANOCb C MCMNOMb30BaHMEM
aBTOMaTU3NPOBAHHOIO KOMMMEKCA, KOTOPbI NO3BOMSET ObICTPO U C BLICOKOW CTEMNEHLID TOYHOCTU
OCyLLEeCTBNATbL M3MepeHne U o00paboTky [AaHHbIX 00 ynpyro-nnacTM4eckMx CBOWCTBaxX
MaTepuanoB. VccrnefoBaH xapakTep KpuBbIX penakcauuMuM — HanpshkeHuid BO BpeMeHW npu
pasnuyHbIX pexmmax TepmooOpaboTku, OTpaXaloWuii  CIOXHbIA  MexaHu3M Mnpouecca
penakcauuu npuv TennoBOM BO3gencTBuMu. [lonyyeHHble OaHHble  MMET  NpakTudeckoe
3Ha4yeHne, Tak Kak MX WUCMOSMb30BaHWE MO3BOMUT OOCTUYb HYXXHOW  (hOpPMOYCTOMYMBOCTM MpU
MUHMManbHO OOMYCTUMbIX pPEeXumax TensioBOoro BO3AEWCTBUS, YTO COKpaTUT  pacxod
3NEKTPOIHEPTUN U BPEMS TEXHONOMMYECKOro LUKIa N3roToBneHns obysu.
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YAK 685.34.037:685.34.017.3

3.I. MakcuHa, K.A. 3arauvropa. PaspaboTka MeTOOMKM OLEHKM Kresiwen crnocobHOCTU
TEKCTUINbHbLIX MaTepuanoB C TepMokneeBbiM nokpbiTuem // BecTtHuk YO «BI'TY». 2007. Ne 13.
C.24

PaspabotaHa MeToguka onpegeneHnMs MNPOYHOCTM CKMeMBaHMS TEKCTUIbHBLIX OOYBHbIX
MaTepuasnoB C TEPMOKIEEBbLIM NMOKPLITUEM.

YAK 677.022.484.4; 004.4

A.C. OsaruneB, A.I'. KoraH. TexHOMOrM4YeckMn MpoLECC MOJTydeHUS BbICOKOPACTSIKUMOMN
KOMOUHMPOBAHHOM MPSXXM NMHEBMOMeEXaHu4eckoro crnocoba npsaeHunst // BectHuk YO «BITY».
2007.Ne 13. C. 27

PaspaboTtaH TexHomormdeckuii npouecc npsigeHns KOMOMHUMPOBAHHOW BbICOKOPACTSXKUMOM
NPs>KKU  MHEBMOMEXaAHNYECKMM crnocobom. [MpeacTaBneHHbIi cnocob MOoMnyyYeHust oTnnyvaeTcd
BbICOKOM MPOM3BOAMTENBHOCTLIO, OOMbLLON MaCcCOW BbIMYCKHOW MAaKOBKW, Marow HEPOBHOTOW U
HU3KOW KPYTKOW MONy4yaeMon MPsKM MO CPaBHEHWUIO C BbICOKOPACTSHXXKMMOMW MNPSHKEN KOSbLEBOro
crnocoba npsgeHuns.

PaspaboTaHHbI TEXHOMOIMYECKUA MPOLECcC, MO3BOMNSAET MofyyaTb HOBLIA aCCOPTUMEHT
BbICOKOPACTSXKUMbIX KOMOUHUPOBAHHbIX MPsShK HA MOAEPHM3MpoBaHHOM MatuunHe MNIMNM-120-A.

YAK 677.022.484.4,004.4

A.C. Oarunes. reomeTpus BbICOKOPACTSKUMOWM KOMOWHMPOBaHHOM NPsKKN
nHeBMOMexaHn4eckoro cnocoba npsaexus // BectHuk YO «BI'TY». 2007. Ne 13. C. 30

B cratbe npuBeOeHbl OCHOBHbIE FEOMETPUYECKMe COOTHOLUEHUS, KOTopble MOryT ObiTb
MCNonb3oBaHbl ANA KOMMbIOTEPHOrO MOLENMPOBAHMSA U pacHeTa OCHOBHbLIX FeOMEeTPUYECKMX
XapaKkTepUCTUK KOMBUHMPOBaAHHOW BbICOKOPACTSXKUMOW MPSKM MHEBMOMEXaHMYECKOro crnocoba
npsaeHns.

Mpu nomoLm npuBeaeHHbIX popMyn pa3paboTtaHa komnbioTepHas mogens B CKM Maple 9.5.

YAK 677.017

A.A. Ky3HeuoB, [1.A. UBaHeHKoOB. [1porHo3mpoBaHue npegena BbIHOCIMBOCTU TEKCTUIbHbLIX
HUTEN MeTodaMN UMUTALUNOHHOIO MOAENMUPOBAHUS MHOTOLIMKIIOBOIO UCMbITAHUS Ha pacTshkeHne
/I BecTHUK YO «BI'TY». 2007. Ne 13. C. 35

OnHOM U3 BaKHEWLLMX XapaKTEPUCTMK YCTamnoCTHbIX CBOMCTB TEKCTUIbHBLIX HUTEW SBNAETCS
npenen BbIHOCINMBOCTU &, — HamMborbLiee 3Ha4YeHWe 3aJaHHOW LMKNINYeckon aedopmaumu g,
Npy KOTOPOM MaTepuan BblOepXMBaET, He paspyllascb, OYeHb GOmNbLUOE KOMUYECTBO LIMKIOB
pacTsikeHusi (10° 1 Gonee). OUeHKa [aHHOMO MOKa3aTens COMPOBOXAAETCS 3HAYUTENbHBLIMM
BPEMEHHbIMU 3aTpaTamu, YTO 3aTpydHSIeT ero npakTu4yeckoe ucrosfib3oBaHue. Ha ocHoBaHuu
NpoBeAeHHbIX UccrneaoBaHuin paspaboTaHa aKcnpecc—MeToauka, No3BONALLAs OCYLECTBATh
nporHo3vpoBaHue npeaena BbIHOCIMBOCTU. CpaBHUTENbHLIA aHanM3 MPOTrHO3HbLIX 3HAYEeHUI
npedena BbIHOCMMBOCTU [ANA TEKCTUMbHBLIX HUTE pPasnUYHOrO CbipbeBOrO CcocTaBa Co
3HaYeHUsIMM, MONyYEeHHbIMM SKCMePUMEHTanbHO, CBUAETENbCTBYET 00 MX HEMPOTUBOPEYMBOCTH.

YAK 685.34.035.51

B.K. CwmenkoB, B.E. Tlop6aumk, E.A. Lllep6akoBa. OnpegeneHne HaTypanbHOCTU
mMaTepuanoB geTtanen Bepxa obyeu metogom pactBopeHust // BecTHuk YO «BI'TY». 2007. Ne 13.
C.39

B cratbe o6GocHoBaHa HeoGXOOMMOCTb NPOBEAEHWS WCCMEdOBaHWA MO  ONPenEneHUuto
HaTypanbHOCTM MaTepuanoB Bepxa o0O0yBW, BblOpaHO HanpaBneHne WcCCneaoBaHuin —
pacTBOpPEHME KOXWU B LLENOYHO-CONEBLIX PacTBOpax pPasfUYHbIX KOHLEHTpauuii, onpeaeneHa
NPOAOIKMTENBHOCTL PACTBOPEHUA KOX B LLEMNOYHO-COMNEBLIX pacTBopax B 3aBUCMMOCTA OT
KOHLUEHTpaLuUn MHIpeavMeHToB M TemnepaTtypbl. HalgeHbl onTuMarnbHble peXxuMbl pacTBOPEHMUS!
koX. [NpoBepeHo BRUSIHWE LLIENIOYHO-CONIEBOr0 PacTBopa Ha MCKYCCTBEHHblE W CUHTETUYEecKue
KOXW AN Bepxa obyBW. BbISiCHEHO, YTO 3TW MaTepuasbl B LLENOYHO-CONEBLIX pacTBopax He
pacTBopsitoTcs. Ha ocHoBe npoBefeHHbIX MCCNEeAOBaHUA CAeNaHo 3aKmioYeHne O BO3MOXHOCTU
NpUMeHeHns1 paspaboTaHHON METOAMKM AN Aa4u OGBbEKTUBHOMO 3aKMHOYEHUS O HATyparnbHOCTU
maTtepuara, UCrosib3yemMoro Ha Bepx obyBu.
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YOK 677.017

A.A. KysHeuoB. Cratuctmyeckad MMMTaLMOHHAA MoAenb npouecca AedopMUpoBaHMS ”
paspylleHus nyyka TEKCTUMbHbIX HUTEN Mpu MOMyUMKIOBOM WCMbITAHUM Ha pacTsbkeHue [/
BecTHuk YO «BI'TY». 2007. Ne 13. C. 43

B pesynbTate nNpoBEe4EHHOrO KOMMMEKCa aHanMTUYEeCKUX WCCreaoBaHun paspaboTaHbl
anropuTMbl  CTAaTUCTUYECKUX UMUTAUMOHHBLIX MOZenen npoueccoB AecdopMUpOBaHUS U
paspyLUeHMs NyyYka TEKCTUMNBbHbIX HATEN NPU NOMNYLMKIOBOM MCMbITAHUM HA PaCTsKEHUE, a Takke
YCTAHOBMEHO, YTO aHanu3 NpuMBEAEHHOW Auarpammbl PacTSHXKEHUsI Myyka HUTEN MOo3BoOnsieT B
NepBOM MNPUONMKEHNM OLEHUTb KOIMMULMEHTLI Bapuauuym CTENeHW pasHognuMHHocTM Cp wu
pas3pbIBHOTO yanuMHeHus Ci, HUTEW B NydKe.

YAK 677.024.1:[677.074:684.7]

I.B. KasapHoBckasa, H.C. AkmHauHoBa. OnpepgeneHne ypaboTku HUTEN B robeneHoBbIX
TKaHSIX HOBbIX CTPYKTYP C MCMOJSIb30BAHMEM MPSKM M3 KOPOTKOrO FfbHSHOTO BOJIOKHA // BecTHMK
YO «BI'TY». 2007. Ne 13. C. 47

HayuyHasi cTaTbsi MOCBsiLIEHA MWCCIEeQOBaHUIO MapaMeTpPoB CTPOEHMsI MebenbHbIX TKaHew
roGeneHoBbIX CTPYKTYP HOBOIO BMAA, BbIBOAY MaTteMaTMYecKux Mopenei ans pcdéta ogHoro u3
OCHOBHbIX MapamMeTpoB — YypaboOTKM OCHOBHbIX HUTEN, OMpeaensioller pacxop Cbipbsi Ha
NPOV3BOACTBO TKaHEN, BNUAIOLLIEN Ha NPOLIeCC TKaHeobpa3oBaHWsA Ha CTaHKe.

yaK 677.026.4:677.11.08

A.B. NloktnoHos, T.A. Mauuxo, B.B. Bo6poBckuit. OLeHka NPOMbILLSIEHHOTO MPUMEHEHUS
TeKCTUNbHbIX 0TX0a0B // BecTHUK YO «BI'TY». 2007. Ne 13. C. 53

npoaHaﬂM3MPOBaHblOCHOBHHe HanpaBneHna npMMeHeHunsa JNbHAHbIX BOJTOKHUCTbIX OTXOO0B B
Pa3fin4HbIX oTpacndax NPOMBbILLUITEHHOCTHU. lNokasaHa HeobxoaMMOCTb nepexoaa Ha
BHyTpMpeCﬂy6ﬂMKaHCKMe Cbipb€Bblé pecypChbl, NnosiHomn nepepa60TKM BOJIOKHUCTbIX OTXOO0B U
npuMEeHeHnA B Npoun3BOoACTBE HETKaHbIX MaTtepuarioB lUMpOKOﬂ raMmmbl CbIpbA paanquoM
npupoabl N CTPYKTYpPbI. BTOpMHHoe TEKCTUIbHOE Cbipbe cleayeTt UCnoJsib30BaTb B Npon3BOACTBE
TEKCTUIbHbIX U3OEeNNin Kak 3aMeHUTENb NnepBUYHOrO CbipbA 1M B NPOM3BOACTBE OPYrnx nagenuin
KaK 3aMeHuTenb TpagulMOHHbIX MaTtepunarnos.

YAK 677.027

E.B. YykacoBa-UnblowkuHa. ViccrnegosaHne npouecca HaHeCeHus Knes Banvkamu npu
nony4yeHnn MHOIOCNOMHOIO TeKCTUnbHoro matepuana // BectHnk YO «BI'TY». 2007. Ne 13. C. 57

CtaTbsa nocesilLieHa UCCNeAOBaHUIO 1 ONpeaeneHnio OCHOBHbBIX 3aKOHOMEPHOCTEN mpoLecca
HaHeceHnsa Krnest Ha ocHoBy. OnucaHbl 3KCMEPUMEHTbI U METOAMKM KX 0BpaboTku. YkasaHbl
rpacukn 3aBUCMMOCTEN TOSLUUHBI KNEEBOW MMEHKM OT BA3KOCTU Kresi, YPOBHS Kresi B KneeBou
BaHHE, CKOPOCTM KINeeHaHOCHOro Banuka W 3a3opa Mexay Banukamu. [lo pesynbTaTam
3KCMepMMeHTa C y4yeTOM BCEeX 3aBUCMMOCTEN MNOCTpPOeHa MaTtemartuyeckad Mojenb npouecca
HaHECEeHNS KIeeBoro Crosi Ha NOBEPXHOCTb OCHOBbI.

YAK 677.017:621.3

E.l. 3amMocTOLKUNA. MeTtoaunka pacyeTa PUINKO-MEXAHNYECKUX napamMmeTpoB
KOMBMHUPOBaHHbLIX arekTponpoBoasLmnx Huten // BectHnk YO «BI'TY». 2007. Ne 13. C. 60

Ctatba noceslleHa MeTOOMKE pacdeTa OCHOBHbIX XapakTepUCTUK KOMOWHMPOBAHHbIX
ANEeKTPONPOBOAALMX HUTEN: JIMHEMHOW MMIOTHOCTKU, Ko3dbdmumeHTa HaroHa, guameTpa u
OTHOCUTESTIbHOW pPaspbiBHOM Harpysku. PasHOCTb MeXay pacCYUMTaHHbIMU U pakTUYecKumMm
Xapaktepuctukamm He npesblwaetr 5%. CnepoBaTtenbHO, faHHas MeToauka MOXeT ObiTb
pekoMeHAOBaHa A4S pacyeTa OCHOBHbIX Moka3aTenen KOMOMHMPOBAHHLIX 3MEKTPOMNPOBOASALLNX
HUTEN.

YAK 687.023.054

T.A. PanaueBuy, C.I'. KoBuyp, M.A. LUanpopoB. ViccnegoBaHve BNUSIHUSA YTEMNSAOLLUX
MaTepuanoB U BO3A4YLIHbIX MPOCIIOEK Ha TMMIMEHWYECKME CBOWCTBA MAkeTOB marepuanos Ans
BepxHen ogexapl // BectHuk YO «BI'MY». 2007. Ne 13. C. 64

B paboTte uccnegoBanoch BNUAHME COCTaBa MaKeTOB Ha I'MIMEHUYECKME CBOWMCTBA OOEXAbl.
YcTaHOBNeHo, 4To Haubonbllee MpakTU4eckoe 3HavyeHMe UWMEKT  TennonpoBOOHOCTb,
BO34yXOMPOHMLIAEMOCTb M TUIPOCKOMMYHOCTL. KOMMnekcHoe BO3gencTBvMe Bnarv M gaBneHust
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YMEHbLLAET MOPUCTOCTb TEKCTUITBHOMO MaTtepuana, yBenuuMBaeT Mnowagb KOHTaKTa Mexay
CTPYKTYPHbIMW  3fIEMEHTaMM, CMoCOOCTBYET 3amnofiHEHUIO MOP BrAron W 3HAYUTENbHOMY
MOBLILLIEHMIO  TEMSOMPOBOAHOCTM  MaTtepuana. [lpoBefeHHble UccnegoBaHMs  MO3BOSUNK
YCTaHOBUTb, YTO A0OaBreHne K pasnnyHbIM YTENMAIOWNMM MaTepranam TKaHu Bepxa C BbICOKMMU
COPOLMOHHBLIMM CBOMCTBaMM MPUBOAUT K Boree pe3komy CHWKEHWMIO TEMSIOBOro COMPOTUBIIEHUS
BCero naketa. ECJ'II/I B KadecCcTBe MaTepmana Bepxa I/ICI'IOJ'Ib3yeTCF| TKaHb C HU3KMMU
COp6LLI/IOHHbIMI/I CBOI7ICTBaMI/I, TO CHUWXeHue TenrsioBoro COI'IpOTI/IBJ'IeHI/IFl nakeTta I'IpOI/ICXO,EI,I/IT
MeHee CyIJJ,eCTBeHHO. |/|CI'IOJ'Ib3OBaHVIe I'IOJ'IyLIeHHbIX pe3yanaTOB no3BondeT OCyLIJ,eCTBJ'IﬂTb
onTMMarnbHbI BbIDOP MaTepuanoB B NakeT u3genuss ¢ TpebyembiMM  TEnnosawuTHbIMU
CBOMCTBaMMW.

YAK 677.024.072

U.H. KanuHoBckas, H.H. AcuHckas, A.I. KoraH. Ob6ocHoBaHmne BbIOOpa KOHCTPYKLUKN HOXa
Ons 00pesKkn KPOMKM TEKCTUIbHBLIX HACTEHHbIX NOKpbiTUA // BecTHnk YO «BIMTY». 2007. Ne 13.
Cc.e7

WccnepoBaH npouecc OTAENeHUs KPOMKU MpU MPOU3BOACTBE TEKCTUIbHBIX HACTEHHbIX
NOKPbITUIA. [JaHO TeopeTuyeckoe 06ocHOBaHWE Bbibopa reoMeTpmmn Hoxa. MonydeHbl ypaBHEHNS
Ons  pacyeTa Cufbl  pe3aHusi HoXamMyM C  pasHbiMM  Buaamu  3aTodku.  [poBegeHbl
3KCnepunMeHTalibHble uccrnengoBaHNA W YCTaHOBJIEHbl ONTUMalibHble MapaMeTpbl TOJILWUHbI
KPOMKU Ne3BUA U yrha 3aTOYKU HOXa.

YAK 677.024.1: [677.074 : 677.11]

H.H. CamyTtuHa, I'.B. KazapHoBcKas. [1poeKkTpoBaHne YNCTONBHAHBIX U JIbHOCOOEPKALLMX
TKaHew HOBbIX CTPYKTYp // BecTHuk YO «BI'TY». 2007. Ne 13. C.72

C nomoLLbio COBPEMEHHBIX METOAOB MPOEKTUPOBaAHUA Obln pa3paboTaHbl M BbipaboTaHbI
COBPEMEHHBIE YWCTONbHAHBIE W JIbHOCOAEpPXalime TKaHeW HOBbIX CTPYKTyp. bbin Takke
npeanoxeH cnocobd peweHnss npobrnembl  QOPMUMPOBAHMS  KPOMKM  Mpu  BbipaboTke
BbICOKOMMOTHbIX ~ TKaHen. [1poM3BOACTBO  TakMX TKaHeW  CcrnocobCcTByeT — pacLUMPEHUIO
TPagMLMOHHOIO accopTMMEHTa ObITOBbIX W34envi, MOBbIWAET WX KOHKYPEHTOCNOCOBHOCTL M
nossonsieT cosgaBaTb MMMoOpTO3aMellalolMe ToBapbl OTEYECTBEHHOrO  MPOM3BOACTBA,
COOTBETCTBYIOLLIME COBPEMEHHBLIM TpebOBaHUAM MOAbLI U 3anpocam noTpebuTtenen.

YAK 677.4.021.17/.18 : 677.051.17/.18

U.A. MantoTuHa, O.B. PeiknuH. OnpegeneHne uncna «CcBobOAHbIX» BOJIOKOH Ha YecanbHON
MalUMHe Mpu OLEHKE MHTEHCUBHOCTM YecaHus BonokHa // BecTHuk YO «BI'TY». 2007. Ne 13. C.77

CTaTtbsl MNoOCBsiLLlEeHa OLleHKe WMHTEHCMBHOCTM YecaHuWsi BONOKHa Ha 4ecanbHOM annapare.
MonyyeHbl dopmMynbl AN onpefeneHns Yncna «CBOOOAHbIX» BOJNIOKOH Ha YecanbHOW MalluHE.
PaspaboTtaHa meToamka onpeaeneHnst KonnmyecTsa «CBOOOAHbLIX» BOJIOKOH Ha rmaBHOM OapabaHe
N Kaxgow pabodyen nape.

YAK 677.017:621.3

E.l. 3amocToukunn, H.B. CkoboBa. ccnegoBaHme TEXHOMOrMYECKOro npouecca nonyyeHus
KOMOVHUPOBAHHbLIX 3MEKTPONPOBOAALLMX HUTEW Ha KpyTurnbHOM obopydosaHum // BecTHuk YO
«BI'TY». 2007. Ne 13. C.81

CraTbs noOCBSILLlEHa SKCNepUMEeHTarbHbIM UCCRefoBaHUAM TEXHOMNOrMYECcKoro mnpouecca
nosny4YeHnss KOMOWHUPOBAHHBIX 3MNEKTPOMNPOBOAALUMX HUTEN Ha KPYTUIbHOM OOOpYAOBaHWW.
Mony4eHHble MpY ONTUMAarbHOM COOTHOLLEHUWN KPYTOK KOMOMHMPOBAaHHbIE 3NEKTponpoBoadLLne
HATU C UCMONb30BaHMEM B WX CTPYKTYpPe KOMMMEKCHbIX XMMUYECKMX HUTEN U MUKPOMPOBOSIOKM
o6nagatoT BbICOKOW MPOYHOCTBIO, HU3KMM KO3(hdMLMEHTOM Bapuauuy no paspbiBHOW Harpyske,
HW3KOWN XXECTKOCTbIO MPW PaCTSKEHUN 1 BbICOKOW paboToCnOCOBHOCTHLIO.

Y[OK 625.08

A.H. KoBanes, B.[l. AkenbeB. O copbUNOHHO-ANDDY3MOHHON TEXHONOrMM MPOU3BOACTBa
BuTymMoMUHepanbHbIx cmecen // BecTHnk YO «BI'TY». 2007. Ne 13. C.86

PaccmoTpeHbl  Bonpocbl  Mexda3oBOro B3auUMOAEWCTBMS OMTymMa U MUHeEparbHbIX
martepuanos.
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MpeactaBneHbl 3aBUCUMOCTM, HA OCHOBaHUWM KOTOPbIX MOXHO paccymTatb KO3MMULUEHTbI
abcopbumn, ckopocTb abcopbumm, Maccy abcopbupyemoro 6utyma, AMddY3MOHHBbIE
XapakTePUCTUKN.

YAK 621.85.052

A.l'. baxaHoBu4, A.T. Ckonbepa. Martepuanbl Ons NpoOM3BOACTBA MPUBOAHLIX 3yO4aTbIX
peMHeN 1 Nx BrMsiHWE Ha aKcnyaTaumoHHbln pecypc // BecTHuk YO «BI'TY». 2007. Ne 13. C.91

PaccMoTpeH npvHUMN Ha3HayeHus maTepuanoB Afs NPOM3BOACTBA MPMBOAHLIX 3yByaTbiX
pemHel, obecrneuvBalOWni BbICOKME MoKasaTenn uX (PU3NKO-MEXaAHUYECKUX CBOWCTB.
PaspaboTtaHbl peuenTypbl pe3vMHOBBLIX CMECEW, pekoMeHZauuu no BblOOpY HecyLlero cros u
WN3HOCOCTOMKOro TKaHeBOro NOKPbLITUSA 3y6bes, obecneunBaroLLmX noBblleHne
3KCnIyaTaumMoHHOro pecypca peMHeN.

YAK 621.74

B.H. CyxuHeHKo. [lepcnekTnBbl MOCMOWNHOrO CUHTE3a MOAESIbHOM OCHACTKM Ha 3aBode
«BUCTAH» // BecTHuk YO «BI'TY». 2007. Ne 13. C.97

PaccmoTpeHo coBpeMeHHOe COCTOSIHME MOAENbHOrO MPOW3BOACTBA Ha OCHOBE MOAENbHOro
uexa 3aBoga «BUCTAH». OTMeuyeH HU3KMIA KOSMDPUUMEHT UCMONb3OBAHNA [OPEBECUHbI U
BbICOKasi 3HEproemMkocTb obopyaoBaHus. BbisiBneHa BbiCOKas CTOMMOCTb W He3HauMTenbHbIV
pOCT  MPOM3BOAMUTENBHOCTM  MPU  WUCMONb30BaHUW  TPAAUUMOHHBLIX  PeKkoMeHAauun  no
COBEPLUEHCTBOBaHMIO MOAENbHOrO MPOM3BOACTBA MyTEM W3MEHEHUS €ero opraHusauum u
BHeApeHVs MeTannopexyLumx ctaHkos ¢ YIY. NpeanoxeHo NpUMeHUTb TEXHOMNOMMIO NOCNIONHOMO
CMHTE3a [OnA M3roTOBMEHMS KOMMO3ULMOHHBLIX MOAENen, COOTBETCTBYHOLWMX TpeboBaHusM,
npeabsaBnseMbiM K [OepeBsHHOW oOcHacTke. [lokaszaHa OnbITHO-NPOMbIWNEHHAs YCTaHOBKa,
cnocobHasi MONHOCTbIO YAOBMNETBOPWUTL FOAOBYID MNOTPEOHOCTb MNpPeanpusTUS B MOAESbHOW
OCHacTKe.

YAK 658.512

A.C. ®upcoB. AHanM3 KOHCTPYKTOPCKOM MOArOTOBKM HA COBPEMEHHOM CTaHKOCTPOUTENIBHOM
npeanpustm // BectHnk YO «BI'TY». 2007. Ne 13. C.101

CTaTbs MOCBALLEHA akTyanbHOW npobrieMe aBTOMATU3aUMM KOHCTPYKTOPCKOW MOArOTOBKU
CTaHKOCTPOWTENBHOrO MPOM3BOACTBA. B cTaTbe oOnMcaHbl OCHOBHblE TEHAEHUMWU pasBuTUS
CTaHKOCTPOWTENbHOM OTPacrnn 1 BbIsIBIIEHA CTPYKTypa Mpouecca KOHCTPYKTOPCKOW MOATrOTOBKU
MPOM3BOACTBA METANNOPEXYLLMX CTaHKOB. BbisiBNEHbl OCHOBHbIE MPEeAnoChISikKA, hopMupytoLme
BO3MOXHOCTb U HEOBGX0AMMOCTb aBTOMaTU3aLMKU MPOLECca NPOEKTUPOBaHNUA MeTannMopexyLmx
CTaHKOB Ha  npeanpuaTMW.  M3noxeHbl  OCHOBHbIE  MPUHLWMbI  MOCTPOEHUA  CUCTEM
aBTOMaTM3MPOBaHHOIO NPOEKTUPOBAHNSA METaNNOPEXYLLMX CTaHKOB.

YAK 621 : 658.5

O.H. CBupckmii. AHanM3  OpraHM3auMOHHO-TEXHUYECKUX  CTPYKTYP  COBPEMEHHOrO
MaLLMHocTpouTeneHoro npomseoactea // BectHnk YO «BI'TY». 2007. Ne 13. C.106

JaH aHanu3 TpaguMUMOHHOM U  HOBEMWWX OpraHM3aLUMOHHO-TEXHUYECKMX  CTPYKTYP,
NOOXOASALMX OTEYECTBEHHbIM MPOMbILIIEHHBIM NPeanpUATUSM MalUUMHOCTPOUTENBHON OTpachu.
YkazaHO Ha MepcrekTUBHOCTb KOMMAKTHOTO MNoaxoda K MOBbIWEHWI0  3hdeKTUBHOCTM
NMPOV3BOACTBA NPOAYKLUMM Ha UX OCHOBE, MO KparHel Mepe, B TPEX HaNpaBeHUsIX.

YAK 621.9.06

O.H. CBupckun, A.A. YronbHukoB, A.B. YynunuH. CTPYKTypHbIA CMHTE3 MHOrOLIENeBoro
MeTannopexyuero ctaHka // BectHuk YO «BI'TY». 2007. Ne 13. C.111

OcyuiectBneH CTPYKTYPHbIN CUMHTE3 MHOrOLENeBoro MeTannopexyLllero craHka Ans
W3roToBMneHns getanen croxHon dopmbl. PagpaboTaH opurinHanbHbIN anroputm KOMOMHaTOpPHOWN
ONTUMU3aUMN MPOEKTHbIX pelleHMn. Ha ero ocHoBe co3gaHa KOMMbIOTEPHAsk TEXHOMNorus
NOAAEPXKKN MPUHATUS KOHCTPYKTOPCKUX peLlleHUMn 1 BbibpaH TWUM MeXaTpOHHOro YCTPOWCTBa
nepeMeLLeHns pexyLlero MHCTpYMeHTa.

YAK 658.51

AJl. KnumeHTbeB. AHanM3 COBPEMEHHBLIX CUCTEM  TEXHOJIOTMYECKOM  MOATrOTOBKU
npoussopctea // BecTHuk YO «BI'TY». 2007. Ne 13. C.115
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[aH aHanusa CTPYKTYpPbI 1 OCHOBHbIX npouenyp TEXHONOMMYECKOM NOAroTOBKN npon3soacTBa, a
TakKe aHanuTU4ecKun 063op COBpPEMEHHbIX aBTOMaTU3NPOBAHHbLIX CUCTEM TEXHOJIOrM4YecKom
noaroToBKM npoun3esoacTea.

YAK 685.34.055.44

E.®. MakapeHKo. VIHTeHcudmkauma TeEXHONOrM4eckoro npowecca cywku obysu // BecTHuk YO
«BI'TY». 2007. Ne 13. C.120

CraTbsi NOCBSILLEHA aHanuM3y napamMeTpoB COBPEMEHHbIX  YCTAHOBOK A7 CYLWKU U
Tepmocpmkcaumm obyeBu. B pesynbTate NpoOBELEHHOr0 aHanmM3a BbISBIEHO MX BIUSIHME Ha
NPON3BOAUTENBHOCTL YCTAHOBOK M M3rOTOBMIEHA 3KCMEPUMEHTarbHasa CylWIbHas YCTAHOBKa C
Kamepamu OBYyX TUMNOB: a — B BuAe kopoba, 6 — B BUAe BUXPEBON TPyObI.

lNpoBegeHo  wuccnegoBaHnMe NO  cywke  obpa3uoB  OOyBHbIX — MaTepuanioB  Ha
3KCMepUMeEHTanNbHON YycTaHoBke. B pesynbTaTe npoBeAEHHOrO WUCCrefoBaHUS YCTaAHOBIEHbI
pauuoHarnbHble TEXHWYECKME XapaKTEepPUCTUKM [N MPOEKTUPOBAHUS  BbICOKOI((EKTUBHOM
3HeprocbeperatoLlen CyLLINIbHON YCTaHOBKN.

YAK 53.084.2

B.M. Koneuwko, A.B. CeprenueHko, U.A. TapaTtbiH, JI1.B. HaramoB MaTtpuyHbin kKpuctann
ra3oBblX CEHCOPOB: U3roToBreHne, xapakrepuctuku // BectHnk YO «BI'MY». 2007. Ne 13. C.124

PaspaboTaHa KOHCTPYKUMS W TEXHOSOrMs WM3roTOBIIEHUS MAaTpUYHOrO Kpuctanna rasoBbiX
CEHCOpoB. VccrnenoBaHbl  TEMMOSHEPreTUYecKUe  XapakTepuCTUKM B CTaTUYECKOM U
OVNHaMU4YeckoM pexmnmax paboTbl. [MpoMogennpoBaHa 3aBMCUMOCTb pacrnpegerneHnst Tenna no
nnowiaanm YyBCTBUTENBHOMO 3fieMeHTa OT  TOMOMOrMM  TOHKOMMEHOYHOrO  HarpesaTens.
VMccnenoBaHbl ra3odyBCTBUTENbHBIE CBOMCTBA.

YAK 53

A.A. HaymeHko. OCOGEHHOCTM AMHAMUKN NINHENHBIX U HENMHEWHBIX CUCTEM MPWU OUCKPETHbIX
BXOOHbIX Bo3genctBuax // BectHuk YO «BI'TY». 2007. Ne 13. C.129

Cratbs nocesLieHa aHanmsy cemencTea peaKLlMVI CUCTEMb, onncbiBaemomn
NoJNIMHOMMaribHbIMKU MoLENAMN NEPBOro U BTOPOro nopAakos, B Criydae, Korga xoTd Obl 0OHO ”3
BXOAHbIX BO3OENCTBUA UMEET ,El,VICKpGTHbII?I Xapakrep. B pa60Te NoKa3aHo, 4YTO Npu OUCKPETHbIX
BXOAHbIX BO34ENCTBUSAX MNOSABASOTCSA CylwleCTBEHHbIE 0COOEHHOCTH, OGyCJ'IOBJ'IeHHbIe MMEHHO
ONCKPETHbLIM XapaKTepoM 3TUX BO3AENCTBMIA. YCTAHOBMNEHO, YTO OCOOEHHOCTM AMHAMUKU
NIMHENHBIX WU HESIMHEMHbIX CUCTEM CUIbHO OTAMYalTCA Aaxe npn OAWHAKOBbIX ANCKPETHbIX
BXOOHbIX BO3aencTBuaX. CaenaH BbIBOA O TOM, YTO Ha NPaKTUKe 3TO MOXET NpPpUBECTU K owmnbkam
B oueHKe NpU4nH naMmeHeHnda COCTOAHUA TEXHOITONTMYEeCKNUX CUCTEM.

YAK 657
M.B. JlnHHuk. CoBeplueHCTBOBaHME METOAMK OUEeHKM 3atpaT B  He3aBepLUEeHHOM

Npon3BoACTBE B OpraHmnsaumsax WeenHor npomeliuneHHocTn // BectHuk YO «BI'TY». 2007. Ne 13.
C.134

[aHHas cTaTbs NOCBsLEHa akTyanbHbiIM BOMPOCaM, KacallMMCS WCMNONb3yeMblX B
OTEeYECTBEHHON YYEeTHOW MpakTUKe MeTOAMK OLIeHKU 3aTpaT B He3aBeplUeHHOM MpPOU3BOACTBE.
ABTOp OTMEYaeT, YTO MPUMEHSIEMblIE OpraHM3auusiMU LLUBENHOM MNPOMBILLIIEHHOCTM MeToabl
OLEHKM He3aBepLUEHHOro NPOM3BOACTBA Hapsigy C OCHOBHbIM CBOUM AOCTOMHCTBOM — HEBBLICOKOM
TPYLOEMKOCTbLIO YYETHBIX Npoueayp — 06nagatT n psagom HegoctaTkoB. OCHOBHBIM HELOCTATKOM
METOOOB OLEHKN He3aBEPLUEHHOro MPOM3BOACTBA MO CTOMMOCTW MaTepuarnioB U Mo MpsiMbIM
(MaTepmanbHbIM 1 TpyOooOBbIM) CTaTbsM 3aTpaT SBMSIETCA TO, YTO AaHHble MeTodbl BegyT K
NCKaXKEHMIO TaKMX MokasaTenem kak «cebecToMMOCTb FOTOBOW MPOAyKUMM», «CcebecToMMOCTb
peanv3oBaHHOW NPOAYKUMKUY, «nNpubbinb (YObITOK) OT peanu3auuy NPOAyKUMU», TaK Kak He
obecneunBaloT HEOH6XOOMMOM CTENEHN TOYHOCTM pasrpaHMYeHnst 3aTpaTt nNo nepnogam. ABTOpoM
0BocHOBLIBaeTCH LenecoobpasHOCTb MPUMEHEHUS B YYETHOW MpakTUKe OpraHv3auui LUBEeNHON
NPOMBILLIIEHHOCTU METOAMK OLEHKM 3arnacoB, OCHOBAHHbIX Ha pekoMeHOauusaX MexayHapoaHbIX
cTangapToB byxrantepckoro y4yeTa. NpegnaraeTcsi B CTOMMOCTb HE3aBEPLLUEHHOTO NPOM3BOACTBA
Hapsgay C MpsiMbiMM - 3aTpaTamMm  BKNOYaTb KOCBEHHblE  MPOW3BOACTBEHHbIE — 3aTpaThl.
PacnpepeneHve Takux 3aTtpaT mexgy cebecToMMOCTbI0 FOTOBOW MPOAYKUMA U CTOMMOCTbIO
He3aBepLUEHHOro MPOU3BOACTBA, MO MHEHMIO aBTopa, HeobXxoaAMMO OCYLLECTBMATb Ha OCHOBE
nokasaTens «HopMaribHas MOLWIHOCTb». B cTatbe pawTca pekoMeHgauuMuM no  aganTtauuu
npeanoxeHHon B MCBY 2 mMeToamku OLeHKM 3anacoB K OTEYECTBEHHOW Y4YETHOW NPaKTUKE.
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YAK 658.1

I.A. AweBa. O6ocHoBaHWMe mMogenn GOPMUPOBAHMS KOHKYPEHTOCMOCOBOHOCTM NMpeanpusatus
Ha ocHoBe knacTtepHon koHuenumn // BectHnk YO «BI'TY». 2007. Ne 13. C.139

B cratbe paccmaTpmBaloTCH BOMPOCHI CYLLHOCTW, reHesuca W Npeanochbifiok KnacTepHow
KOHLENuUMM B MOBbLIWEHUM KOHKYPEHTOCMOCOBHOCTM 3KOHOMWYECKMX CcucTeM;  OBOCHOBaH
MexaHn3M (OPMUPOBAHMSA KOHKYPEHTOCMOCOBHOCTU MpeanpuaTMss Ha OCHOBE KnacTepHow
KoHLenuum n paspaboTaHbl normyeckast 1 IKOHOMMUKO-MaTeMaTmyeckass Mogenu ¢OPMMPOBaHUS
KOHKYPEeHTOCMOCOBHOCTM CybbeKTOB KnacTepa.

YAK 336.71 (476.5)

T.5. CaBuukaa, E.H. Jlio60o4ko. AHanu3 cOCTOSIHUS pbiHKA OGaHKOBCKMX MITACTUKOBbIX
kapToyek Butebckoro pernoHa // BectHuk YO «BI'TY». 2007. Ne 13. C. 144

B pabote wccnegyetca 6GesHanuyHaa nnatexHas cuctema Pecnybnvkm bBenapycb ¢
ncnonb3oBaHMeM OGaHKOBCKMX MMACTMKOBbIX KapTOYeK, NPUMBOAATCA NpeumyllecTBa AaHHOroO
nnaTexHoro cpeacrea: YyAobCTBO, HAOEXHOCTb, BbIFOAA, [AOCTYNHOCTb;, aHanuanpyeTcs
COCTOsiHME pblHKa GaHKOBCKMX MNacTMKOBbIX kapToyek Pecnybnukn Benapycb, B TOM uucne
Butebckoro pernoHa: yctaHaBnvMBatoTCs TeMMbl €r0 pocTa, OonpeaenseTcs CTpykTypa obnacren
Pecnybnvkn bBenapycb B 3SMucCMM NNAcTUKOBLIX KapTOYeK, a Takke CTpykTypa 6aHkos,
PYHKUMOHMPYIOLMX Ha PbIHKE MNNACTUKOBbLIX KapTOYEK; XapakTepusyeTcs COBPEMEHHbIN 3Tan
pa3suTnsi Be3HanuuHbix pacdeToB Pecnybnuku Benapycb, v onpeoensalTca NepcrnekTuBbl WX
pocTta.

YAK 667.2:625.7

A.MN. NnartoHoB, A.A. TpyTHéB, C.I". KoBuyp. N3roToBneHne Kpacku anst AOPOXHON pa3MeTKu
Ha OCHOBE OTXOZAO0B MPOMbILLIIEHHbIX NpeanpuaTui // BecTtHnk YO «BIM'TY». 2007. Ne 13. C.156

PaspaboTtaH HOBbIi cocTaB 6enown Kpacku And pasMeTkn aBToMobOunbHbIX gopor. B
COOTBETCTBMM C HOBOW TEXHOMOIMMen BCE CBA3yOLlee 3aMEeHeHO OTXodamu cononumepa,
obpasyrowummcs Ha npegnpusatum «Monumnp». PaspaboTaH HOBLINM COCTaB OPaHXEBOW KpacKu
ANs pa3meTkn aBTOMOBWMbHBLIX AOPOr. B cOOTBETCTBUM C HOBOW TEXHOMNOrMEN BCE MUIMEHTHI U
HanomnHUTENN 3aMeHEeHbl HEeOopraHW4yeckMMM oTxo4amu, OOpasylLWMMUCA Ha BOAOHACOCHLIX
cTaHumsx. B nabopatopum npoBeadeHbl TEXHUYECKUE WUCMbITAHWS HOBOW KPacku, CPOK CryxXObl
koTtopou coctaensieT 10-11 mecsues.
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CBEJIEHHUA Ob ABTOPAX

AkeabeB B.A.

AKUHAWHOBA

HaTtaabgs CTOHMCAGQBOBHAO

baxaHoBuy A.l.

bo6poBckum

BAOAVMMUMP BAOAMMUMPOBMY

frop6auuk
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Mapwma UrHatbesHA

Aaruaes
AHapen CTenaHOBMY
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UBaHeHKOB
AMUTPUIM AHATOABEBMY
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KOHAMAQT TEXHUHECKMX HAYK, AOLLEHT KOdDEAPSI
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HALMOHOAbHbIM TEXHUYECKMMU YHUBEPCUTET

ACNUPAHT kKadoeapbl am3amHa YO «BITY»

KAHAMAQT TEXHUYECKMX HAYK, AOLLEHT, BeAOpyCCKMiM
HALUMOHOAbHbIM TEXHUYECKMIM YHUBEPCUTET

CTYAEHT rpynnbl MT-2 YO «BITY»

AOKTOP TEXHMYECKMX HAYK, MPOodoeccop,
30BEAYIOLLMM KadoeAPOM «(KOHCTPYMPOBAHME U
TEXHOAOTUSA U3AEAMM 13 KOXMY YO «BITY»

KQHAMAQT TEXHUYECKMX HAYK, AOLLEHT KAJDEAPbI
TOBAPOBEAEHUA HEMPOAOBOABCTBEHHbLIX TOBAPOB YO
«beAopyCcCcKmit TOProBO-3KOHOMMHYECKMM YHUBEPCUTET
NoTPEBUTEABCKOM KOOMNEPALLMMY)

QCCUCTEHT KadbeApPbl MHGOOPMATUKM YO «BITY»

KQHAMAQT TEXHUYECKMX HAYK, AOLLEHT KOdoEeAPbI
KOHCTPYMPOBAHMS M TEXHOAOTUM U3AEAMIA N3 KOXM
YO «BITY»

ACMMPAHT kadoeapsb! «MHXB» YO «BITY»
ACCUCTEHT Kadoeapsbl Tka4ecTsa YO «BITY»

acnmpaHT OAQO «LLeHTPAAbHbIM HOYYHO-
MCCAEAOBATEALCKMIN MHCTUTYT LLIBEMHOM
MPOMBILLUAEHHOCTUY, T. MOCKBQ

KOHAMAQT TEXHUYECKMX HAYK, AOLLEHT, 30BEAYHIOLLLAS
kadgoeapon amzamHa YO «BITY»

ACNUPAHT KadoeApPbl MPAAEHNT HOTYPAAbHbIX U
XMMMYECKMX BOAOKOH YO «BITY»

CTOPLUMM NPENOACBATEAb KOGOEAPDI "TEXHOAOTNS U
0BOPYAOBAHME MALLUMHOCTPOUTEABHOTO
npowm3BoACTBa" YO «BITY»

AOKTOP TEXHUMYECKMX HAYK, NpOodoeccop KaddeApsl
«ABTOMOOBOMAbHbIE AOPOTMY BEAOPYCCKMIA
HOLMOHOAbHbIM TEXHUYECKMIM YHUBEPCUTET

AOKTOP TEXHUMYECKMX HAYK, MPOGDECCOP, 3ABEAYIOLLLMM
KadoeApoU «OXPAHA TOYAQ M MPOMbILLAEHHAOA
akoAorma) YO «BITY»

AOKTOP TEXHMYECKMX HAYK, MPOCOECCOpP, 3ABEAYIOLLMMN
kadpeapon «MHXB» YO «BITY»
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KoAewwko - AOKTOP TEXHWYECKMX HAYK, NPOdPECCOP, 30BEAYIOLLLMM

BAQAMMMP MUXAMAOBMY KadpbeApOU (MHTEAAEKTYOAbHBIE CUCTEMbIY,
beAopyCCkMt HOLMOHAABHbIM TEXHUYECKUIA
YHUBEPCUTET

KysHeuoB - KAHAMAQT TEXHUYECKMX HAYK, AOLLEHT KOCDEAPDI

AHAPEN AAEKCAHAPOBMY Aom3mkm YO «BITY»

AVHHUK - QCCUCTEHT KadbeApbl SKOHOMMKM, YO «BITY»

Maprapura BAOAMMIMPOBHA

AOKTHOHOB - AOKTOP TEXHMHYECKMX HAYK, NPOdoeccop,

AHATOAMM BACKAbEBMY 30ABEAYIOLLMIN KOGDEAPOU TEOPETUHECKOM MEXAHMKM U
TMM YO «BITY»

AonaHAvHa - KOHAMAQT TEXHUYECKMX HAYK, AOLLEHT, reHEePAAbHbIM

CeeTAaHA KOHCTAHTMHOBHO ampektop OAO «LLeHTPAAbHbIVM HAYYHO-

MCCAEAOBATEABCKMIA MHCTUTYT LLIBEMHOM
MPOOMBILLAEHHOCTMY, T. MOCKBQ

Aro60o4ko - CTYAEHTKA rpynnbl MH-12 3KOHOMMYECKOTO

EBreHus HrkoAaesHa doakyabteTa, YO «BIMTY»

MakapeHko - acnmpaHT kadpbeapbl «TMOMI) YO «BITY»

EAeHa PpaHLEeBHA

MakcuHa - KAHAMAQT TEXHUYECKMX HAYK, AOLLEHT KOCDEAPDI

304 NeoprmesHa KOHCTPYMPOBAHUS M TEXHOAOTUM U3AEAUIA U3 KOXKM
YO «BITY»

MaAloTUHO - accucTeHT kadbeapsbl «IMHXB) YO «BITY»

NpUHA AAEKCAHAPOBHA

MapuuHkeBHY - KAHAMAQT TEXHUYECKMX HAYK, AOLLEHT KOCDEAPSI

TaTbaHO PEAOPOBHA TOBAPOBEAEHMUS HEMPOAOBOABCTBEHHbIX TOBAPOB

YO «beAopyCCKkMit TOPrOBO-3KOHOMMYECKMM
YHMBEPCUTET NOTREDOUTEABCKOM KOOMEPALLMMY)

Ma4uxo - CTAPLUMM MPENOAABATEAb KOCDEAPBI TEOPETUYECKOM
TatbsHO ACOOHACHEBHA MexXaHmkm 1 TMM YO «BI'TY»

Mockanaés - KAHAMAQT TEXHUYECKMX HAYK, AOLLEHT YO «BI'TY»
FeHHaAMM MIBOHOBMY

HaymeHko - KAHAMAQT TEXHUYECKMX HAYK, AOLLEHT KOCDEAPSI
AAEKCAHAD AAEKCAHAPOBMKY «CraHaaptmsaumay, YO «BI'TY»

MAaaToHoOB - KAHAMAQT XMMUYECKMX HOYK, AOLLEHT, 3OBEAYIOLLLMIA
AaekcaHap lMNeTpoBuy kadoeapon «Xummsy, YO «BITY»

Panauesuy T.A. - CTyAeHTKa rpynnbl 4 LLT-153 YO «BITY»

PbIKAMH - KAHAMAQT TEXHUYECKMX HAYK, AOKTOPOHT, AOLLEHT
Amumtpui bopmcosmy kadoeapsbl «MHXB» YO «BITY»

Casuukas - KAHAMAQT TEXHUYECKMX HAYK, AOLLEHT KOCDEAPSI
TatbaHa boprcosHa - MeHeaxmeHTa, YO «BITY»

CamyTHuHa - ACNUMPAHT KadoeApbl aAn3anHa YO «BITY»

HataAbd HUKOAQEBHO

CBupckum - KAHAMAQT TEXHUYECKMX HAYK, AOLLEHT KOCDEAPSI
AMUTPUM HUKOAQEBMY "TexHOAOTMA 1 OBOPYAOBOHME MALLMHOCTPOUTEABHOTO

npom3BoACTBa" YO «BITY»
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CeprenyeHko
AAekcen BAOAMMMPOBIMY

Ckonbepa A.T.

CMmeAkoB
ButaAamm KOHCTOHTMHOBMY

CyXUHEHKO
bopwmc HukoAaesmy

TapaTtbiH
Nropb AAEKCOHAPOBMY

TpyTHeB
AHAPEW AHATOABEBMY

YroAbHMKOB
AAEKCOHAP AAEKOHAPOBMY

Pupcos
AHapen Cepreesmy

Pypawiosa
CBeTAOHa A€OHMAOBHA

HYykacosa-UAbIOLLIKMHA
EkareprHa BacumabeBHA

HYynuAmH

AAEKCAHAP BacumAabeBmy
Wanaopos

Muxama AACMOBMY

Lep6akosa
EAeHa AaekceesHa

AcuHckasn
Hataabs HUKOAQEBHAO

flweBa
[AAMHA APTEMOBHAO

BEAYLLLMM MHXXEHEP-DAEKTPOHMK, MPENOACBATEAD
KagoeApbl (MHTEAAEKTYOAbHbIE CUCTEMbIY,
BeAopyCCKMt HOLLMOHAABHbIM TEXHUYECKMM
YHUBEPCUTET

AOKTOP TEXHMYECKMX HAYK, NPOdOeccop,
BeAopyCCKMt HOLMOHAAbHbIM TEXHUYECKMM
yHUBEPCUTET

KAOHAMAQT TEXHUYECKUX HAYK, AOLLEHT, AekaH KTP
YO «BI'TY»

AOLLEHT KODEeAPbI «(TEXHOAOTUS U OBOPYAOBAHME
MALLUMHOCTPOUTEABHOTO MPOU3BOACTBAY YO «BITY)

AOLLEHT KOdpeAPbl (MHTEAAEKTYAAbHbBIE CUCTEMbIY,
BeAopyCCKMt HOLMOHAAbHbIM TEXHUYECKMM
YHUBEPCUTET

CTOPLUMM NPENOACBATEAD, 30BEAYIOLLLAM
AaBopaTtopumen kadpeapsbl «OXPaHA TOYAQ U
npomakoaormsay, YO «BITY»

KAOHAMAQT TEXHUYECKMX HAYK, AOLLEHT KAdoEeApPbI
"TEXHOAOTUS M OBOPYAOBOHME MALLUMHOCTPROMUTEABHOIO
Npom3BoACTBA" YO «BITY»

ACMMPAHT KadoeApbl (TEXHOAOTUS U OBOPYAOBAHUE
MALLUMHOCTPOMUTEABHOIO NPOoM3BOACTBAN YO «BI'TY»

acnmpaHTt YO «BITY»

acnupaHT kadoeapsbl «MHXB» YO «BIMTY»

UHXXEHEP-KOHCTPYKTOP PYIIT «B1TA3b)

KQHAMAQT TEXHUYECKMX HAYK, AOLLEHT KOdDEeAPbI
KOHCTPYMPOBAHMS M TEXHOAOTMM LLIBEMHbBIX M3AEAMM
YO «BITY»

AQBOPAHT KadbeApbl (KOHCTPYMPOBAHME U TEXHOAOTMS
U3AEAMM M3 KOXMN YO «BITY)

KAOHAMAQT TEXHUYECKMX HAYK, AOLLEHT KAdoeApPbI
(XUMUMIY, AOKTOPAHT KadpeApb! «IMTHXB»
YO «BITY»

KAHAMAQT SKOHOMMHECKMX HAYK, AOLLEHT KOCDEAPSI
(OKOHOMMYECKASN AEITEABHOCTBLY, YO «BITY»
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TPEBOBAHUA K MATEPUAAAM, NPEACTABAAEMbIM AAS MYBAUKALLUU
B "BECTHMKE YO «BUTEBCKUA TOCYAAPCTBEHHbIA TEXHOAOTUYECKUA YHUBEPCUTET"

*  Matepuanbl JOMmMKHbI ObITb NPeACTaBMEHbl HA NeYaTHOM U MarHUTHOM HOCUTENSIX - AnckeTax 3,5".

*  Wanaraembin mMaTepuan [OOMDKEH OTBeYaTb KpUTEpMAM HayyHou nybnukaumm (nocregosaTtenbHO
n3nararlTcsa NocTaHoBka Npobnembl, METOAMYECKUE NMOAXOAObl K €€ pPEeLUeHuto, pesynbTaTbl UCCregoBaHus,
BbIBOZbI UMW 3aKMOYEHME).

« O6bem nybnukaumm 8 cTpaHuy (BKMOYas WAMOCTPATUBHBIA MaTepuan), HamevaTaHHbIX 4vepes3 2
nHTepBana, wpndT Times New Roman 14, nonsa 2,5 cm (14 000 nevaTHbIX 3HAKOB, BKIoYas Npodenbl Mexay
CnoBaMu, 3Haku NpenuHaHns, Ludpbl 1 apyrme) unu 5,5 ctpanuupl B crniyvae nevatu Yepes 1,5 untepeana.

»  Cratbu MoOryT 6bITb NPeACTaBneHbl Ha PYCCKOM, 6EMOPYCCKOM MW aHIMMACKOM A3bIKaX.

*  HayyHbie cmambu OOmKHbI 8KIII0YaMb, KaK npasusio, credyruue areMeHmsl:

- aHHOTaLMIO;

- dhamMnnuio n nHULmansl aBTopa (aBTOpoB) CTaTby, ee Ha3BaHue;

- BBeAeHue;

- OCHOBHYIO 4acCTb, BKMOYAIOLLYIO rpachuku u Apyron UnmocTpaTuBHbIA Matepuan (Mpy UX Hanuyuum);

- 3aKroveHre, 3aBepLuaeMoe YeTko ChOopMyNMPOBaHHbLIMK BbIBOAAMY;

- CMUCOK MCMOSb30BaHHbIX MCTOYHUKOB;

- 4aTy NocTynneHus ctatby B pedakumio.

* K mamepuanam 0omKkeH bbimb MPUITOXEH:

- pedepart Ha sA3bike opurmHana (go 0,25 ctp.);

- pes3tomMe Ha aHrmMACKOM s3blKe (summary);

- mHaekc YOK;

- cBegeHus ob aBTope (MecTo paboThl, AOMKHOCTb, y4eHas CTeneHb, agpec, Homep TenedgoHa).

*  Bce mamepuarbl 0omxHbl bbimb npedcmasneHsl 8 opakomumem o adpecy:

MockoBckuM np-T., 72, . Butedck,
210028 Pecnybauka beaapych

TPEEOBAHUA K TEKCTOBbLIM ®ANNAM

. dann gormkeH 6bITb NpeacTaBneH B goopmate TekctoBoro pegakropa Word anst Windows.

. WnnoctpaTtnBHble maTtepuansl (poTorpadgumm, cxembl, rpacpvkm M T.4.) OOJPKHbI ObiTb BKMOYEHbI B
danin cTaTby Kak oTaernbHble 06beKTbI (MOAMMCH NOA PUCYHKaMU HabpaeTcsl B TEKCTOBOM PEXUME).

. B canne, B NOAKNMIOYEHHBIX U BCTPOEHHbIX Tabnumuax, rpadukax u pucyHkax He OOMMKHO ObiTb:

- NoObIX BCTPOEHHbIX MaKPOCOB;

- cTunewn;

- KOMOHTUTYIOB;

- BCTaBfEHHbIX Nonen (HOMepoB CTpaHu, AaT n T.4.);

- OTCTYNOB NepBOW CTPokM ("KpacHasa cTpoka"), BbIMOSIHEHHbIX C MOMOLLLIO 3HaKoB "npoben" mnu

"TabynsTop";
- CHOCOK (BCE CHOCKW, HE3aBMCMMO OT TOrO SIBMSIOTCS NI OHW KOHLEBLIMU UM OObIYHBIMU, OOMKHbI
ObITb NepeBefeHbl B CTUMb "OBbIYHBLIN" U pacnonaraTtbes B KOHLUe channa).

* Bce rpadwku, guarpaMmmbl M MpoyvMe BbICTpauBaemble OOBLEKTbl OOSPKHbI CHabXaTbCsl YMCIIOBLIMU
OaHHbIMK, obecneuymBalOLWMMKM MNpU  HeobxoguMMocTu ux (rpadukoB, AuMarpaMMm U np.) OOCTOBEPHOE
BOCMpOu3BedEHME.

» Jlutepatypa, ncnonb3oBaHHad B MaTepuane, nevaTaeTcss B KOHLE TEeKCTa, a CCblUIKM B TeKCcTe
0603Ha4aloTCA NOPSAKOBBIM HOMEPOM B KBapaTHbIX CKOOKaXx.

» Cnncok nutepaTypbl 0pOpPMIAETCS:

- ANS KHUM: daMunmst U MHULManbl aBTopa, NofiHoe Ha3BaHWe KHUMM, MECTO U rof U3f4aHus, HOMep ToMa,
BbINyCKa, o0LLee KONMMYECTBO CTPAHWULL, UK CCbifIKa Ha KOHKPETHbIE CTPaHuLbl;

- Anga crtaten: amunua 1M MHAUManbl aBTopa, Ha3BaHMe MaTepuana, HasBaHMe WCTOYHUKA,
B KOTOPOM OH HanucaH (>kypHan, cOopHMK U1 T.M.), roA, HOMep, cTpaHuubl (Hanpumep, // BectHuk BI'TY, 1999,
Ne 1(3). C. 20-23).

* CChINKM Ha HeonybNMKOBaHHbIE TPYAbl, AMCCEPTALNM HE OOMYCKaTCS.

TPEBOBAHUA K PACIMNEYATKE CTATbU

» Pacneyatka gomkHa NOMHOCTBIO COOTBETCTBOBATL KOMMBbIOTEPHOMY BapUaHTY.

» CtaTbsl pacnevaTbiBaeTCs BMECTE C NPUIoXeHHbIMU rpadmkamm n Tabnuuamm, dpolutopyeTcs (ckpenka)
N HymepyeTcs (kapaHgalw) B TOW MocregoBaTenbHOCTW, Kakas AorkHa ObiTb cobriogeHa npu BepcTke.
Cnncok uMTMpyembIX MICTOYHMKOB TaKXe HyMepyeTCsl KapaHaalloM.

NOPAOQOK PACCMOTPEHUA MATEPUAIIOB
* MaTtepuansl paccMaTpuBatloTCS pedKoSnerne n HanpaensalTCAa Ha peLleHsnto. B criyyae
NONOXUTENBHOW peLeH3nn maTtepuarbl NyonmkyoTcs B «BecTtHuke B TY» B COOTBETCTBMM C O4EPEOHOCTHIO.

* Pegkonnernsa octaensieT 3a cobor NpaBoO BepHYTb MaTepuarnbl Ha AopaboTKy unm oTka3aTb aBTOPY B

nyGnvkauum.



Hay4yHoe usAaHue

BECTHUK YO «BI'TY»

TOMHAOALOTbBIM BblIMNYCK

OT1BETCTBEHHbIM 3a BbiMyCkK: MBaHoBa O.C.
MoanucaHo B neyvatb 30.08.2007 r.
Popmart 60x84/8

Tupax 100 2ka.
3aka3 Ne 380

BobinyweHo usgatensckum otaenom UAT BI'TY

YO "Butebckuin rocyaapCTBEHHbIA TEXHOMNOTMYECKUIA
yHuBepcuteT"

210035, Pecnybnuka benapycs,

r. Butebcek, MockoBckuin np-T1, 72

JInuenausa Ne 02330/0133005 ot 01.04.2004 .

>KypHan 3apernctpmpoBaH B
MwuHucTepcTBe MHOPMaLMm
Pecny6bnukn Benapycb

Ne 2554 ot 31 mag 2005 .



NOANUCHOW MHAEKC

74940 - UHOUBUOYANBbHAA NMOAMUCKA
749402 - BEHOMCTBEHHASA NOAMUCKA



	МИНИСТЕРСТВО ОБРАЗОВАНИЯ РЕСПУБЛИКИ БЕЛАРУСЬ 
	ТРЕБОВАНИЯ К МАТЕРИАЛАМ, ПРЕДСТАВЛЯЕМЫМ ДЛЯ ПУБЛИКАЦИИ  В "ВЕСТНИКЕ УО «ВИТЕБСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНОЛОГИЧЕСКИЙ УНИВЕРСИТЕТ" 
	 
	ТРЕБОВАНИЯ  К  ТЕКСТОВЫМ ФАЙЛАМ 
	ТРЕБОВАНИЯ К РАСПЕЧАТКЕ СТАТЬИ 

	ПОРЯДОК  РАССМОТРЕНИЯ  МАТЕРИАЛОВ 
	 Научное издание 
	ВЕСТНИК УО «ВГТУ» 
	Тринадцатый  выпуск 



	Формат 60х84/8       Заказ  № 380 
	ПОДПИСНОЙ ИНДЕКС 



