6. TECTUPOBAHUE CTPATEI'MIA

TectupoBanue ocymectBisioch Ha IBM PC AT coBmecTHMOM KOMIBIOTEPE C IIPOILECCOPOM C TAKTOBOM
gactotoit 2 I'T'11 1 00beMoM omnepaTuBHOM mamstu 3 6.

TecTupoBaHHe SC-ar€HTOB, PEANIM3YIOIIMX CTPATETUHU PELIEHUS 33/1a4 10KAa3aJ10:

e  CTparerus Nmoucka B IITyOUHY SBISETCS Hanbosee SKOHOMUIHON 10 MaMSsITH;

® cTparerdii MOMCKa B IIMPUHY, KaK MPaBHJIO, paboTaeT ObICTpee MO BPEMEHH, MOCKOJIBKY HaXOIUT
Han00JIee KOPOTKOE PEIICHUE, HO MCIIONIb3YET JIOTIOTHUTEIBHBIN 00beM NaMSITH, KOTOPBIN B 3aBUCUMOCTH OT
3aJ1a4d MOKET ObITh 3HAYNTEIHHBIM;

e cTparerus MOWCKa 10 IBPUCTUIECKON (hYHKIIUM MOXET TEOPETUIeCKH O0OWTH HEOCTATKH BBIIIETIC-
PEYMCIICHHBIX CTpaTEruii, OTHAKO Ha MPAaKTHKE OKa3aJIOCh, YTO B 3a/1a4€ HA JOKA3aTEJIbCTBO JaHHAs cTpare-
rust paboTaeT ropaszio Xyxe.

7. 3BAKJIIOYEHUE

B pesynbrare paboThl OBUIH M3yYeHBI CYIIECTBYIOIINE MOJACIH PEIICHHS 3a/1a4 U COOTBETCTBYIOIINE UM
CTpaTeTHH pelleHus 3a1ad. BeIIBICHO, YTO THOKMX MEXaHHU3MOB YIPABJICHUS CTPATETHUSMHU PEIICHUs 3a1a4
B JAaHHBIA MOMEHT He cyllecTByeT. Kak mpaBuiio, orpaHUYMBAIOTCS peaju3alMed HECKOIbKUX THUITAYHBIX
CTpaTeruit, mpuyeMm 0e3 BO3MOKHOCTH BHECTH KOPPEKTUBBI. B TO ke BpeMsi CTOUT OTMETHTb, YTO I pellie-
HUS IPUKJIAJHBIX 3a7a4 3TOr0 BIOJIHE TOCTATOYHO.

[IepcneKkTHBHBIMU HAIIPABJICHUSMU B PA3BUTUHU TAaHHOI'O UCCIIECIOBAHUS SBIISIOTCS:

® TPOEKTHPOBAaHWE W Peayu3allisl HOBBIX CTPATErnid peleHus 3aaad st ooecredeHns OObIIed MOTI-
HOCTH CEMaHTUYECKON TEXHOJIOTHH KOMIIOHEHTHOTO IIpoekTupoBanus UP3;

® TPUMEHEHHE AITOPUTMOB MAIIMHHOTO OOyUYeHUS JJIs OnpeesieHus Hanboee MmoIxoasen s pe-
LIEHHS IOJJaHHOW Ha BXO/JI 3a/1a4U CTPATETUN;

®  BBIABJICHHE Y3KUX MECT B YXKE PCAIM30BAHHBIX SC-areHTaX U ONITUMU3AIUS AITOPUTMOB UX PaOOTHL.

PeanmzoBanHas Mofienp ycrenrHo anpodupoBana B psje npukiaaabix NCC mo pa3nudHbIM IpeIMETHBIM
o0xacTsM, TakUX Kak reoMeTpusi EBKIIMAa, YNCIOBBIE MOJENH, TEOPUS MHOKECTB, TEOPHs TpadoB, PyCCKUit
SI3BIK ¥ (pU3HKa.
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PA3PABOTKA METOJAMKHU ONPEJIEJIEHUS CTOMKOCTH
K MHOT'OKPATHOMY U3TUBY HOJAOIIBEHHbBIX MATEPUAJIOB

E.A. UFEP30BA, N.A. IIETIOJIb, K.C. MATBEEB

In article is devoted to questions of development of methods and means of determination of resistance to a repeated
bend of polymeric plantar materials. The description of essence of an offered technique and the principle of operation of
the developed device, allowing to carry out tests of the specified materials in the conditions, most approached to conditions
of real operation of footwear is provided. Questions of a technique of carrying out tests are stated, results of tests of the
polymeric materials applied in shoe branch are presented

KiroueBsblie ci10Ba: MHOTOKpAaTHBII W3rK0, MOJMMEPHBIE MaTepUalibl, KOI(G(OUIMEHT CHUKEHUsI IPOYHOCTH, CTOHKOCTh
K U3THOy

CyLIHOCTh NPEeAIoKeHHON B paboTe METOIUKH 3aKJIF0YACTCS B TOM, YTO UCIBIThIBAEMBIE 00pasIbl Mpu-
KJICMBAIOT WM NPHUIIMBAIOT K HEIPEPHIBHOMY PEMHIO, OrHOaloIIeMy /1Ba POJIMKa pa3HOro auaMerpa. Pomuk
OoJblIero JuaMeTpa SBISETCS BeIyIIHM, MOCPEICTBOM PEMHsI OH IepelaeT IBMKCHHE POJIMKY MEHBILIETO
nuaMeTpa. Pagnyc MEHbLIETo posinka BBIOMPAETCS MCXOS M3 yria u3ruda npu (pakTHYECKOM HCIOIb30Ba-
HuM Marepuana. [Ipu aBuxeHnu oOpas3noB 1o o0pa3yloIiedl POIMKOB NMPOUCXOIUT MX KPAaTKOBPEMEHHBIN
U3ru0 Ha HEOOXOIMMBIN YTOJI, a MPH JIBMYKCHUH MEKIY POJIMKaMHU — KPaTKOBPEMEHHBIN OTIbIX. Ha nmanHoi
YCTaHOBKE MOTYT MPOBOJUTHCS MCIBITAHUS O ONMPEACICHUIO0 HETIOCPEICTBEHHO YHCIa IUKIIOB M3ruba Ma-
TepHana 10 pa3pyllIcHus, a TAKXKe pealn30BaHa METOIMKA OIICHKH CTOMKOCTH MaTepHaga K MHOTOKPATHOMY
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M3rudy Ha OCHOBE CPaBHUTEIHHBIX HCIIBITAHNH (PH3NKO-MEXaHNIECKUX CBOWCTB MCXOJHBIX 00pa3IoB H MOJ-
BEPTTIINXCS MHOTOKPATHBIM M3THOAIONTUM BO3JCHCTBUSM. .

C 1enbio anpoOaIuy METOIMKY TPOBEICHUS MCIIBITAHUN Ha pa3paOOTaHHON YCTaHOBKE OBUIM TPOBEJIC-
HBI FCCTIEIOBAHMS HECKOJIBKUX BHIOB MOJMMEPHBIX MTOIOIIBEHHBIX MAaTEPHAIIOB U 00YBH, OTIMYAOIIIXCS
COCTaBOM H CTPYKTypoi. Ilo cTammapTHOW METOIWKE OMpEeNesUTICh OCHOBHEBIE IOKaszaTenu (HHU3UKO-
MEXaHUYECKUX CBOMCTB MOJUMEPHBIX MAaTEPUANIOB: IIpeied MPOYHOCTU U OTHOCUTENIBHOE YIJIMHEHUE B IIPO-
JOTFHOM HaIpaBlieHUH. 3aTeM 00pa3Ilbl MaTeprala 3TOH ke MapTHU MTOIBEPTaIiCch MHOTOKPATHOMY H3THOY
Ha OIBITHOM YCTaHOBKE C Pa3IMYHBIM KOJIHYECTBOM ITMKIOB. MaKCHMaJIbHOE KOJMYECTBO IIUKIIOB HCIIBITA-
HUS JUISI OTACNBHBIX 00pa3ioB He npepbimano 100 Teic. [locne BO3MeHCTBHUS MHOTOKPATHBIX MUKIMYECKUX
M3TUOAIONINX HArpy30K C LENbI0 OmpeeNieHus] KOod(pUIMEHTa CHIDKEHHsI TPOYHOCTH I BCEX 00pasloB
OBUTH OTIpe/IeTIeHBI TIPeAel IPOYHOCTH, a TAKXKE OTHOCHUTENFHOE yAJTMHEHNE B TIPOIOIEHOM HaITPaBIICHUH.

AHanmu3 MOTYYEHHBIX PE3yIbTATOB MOKA3aj, YTO OJHHU MAaTEpPUATIbl PACTPECKUBAIOTCS WM JIOMAIOTCS B
mpolecce M3ruda mpu HeOOJIBIIOM KOJIMYECTBE ITMKIOB BO3ACUCTBUSA (Hampumep, 10 10 ThIC. IUKIOB), Y
IPYTHUX yXYIIISHUs MPOYHOCTHBIX CBOWCTB HE MPOMCXOUT, a ISl HEKOTOPHIX, IMOCIIe HE3HAYUTEIHHOTO KO-
JIMYECTBA [UKJIOB M3THOAIOIINX BO3ACHCTBHUI, OTMEUAETCs 3aKOHOMEPHOE CHIDKCHHE TIpelieia MPOYHOCTH,
YTO MOATBEPKIAET MPEANOI0KEHUE, YTO CHIXKEHUE TPOYHOCTH MOKET SBJIATHCS KPUTEPUEM CTOMKOCTH Ma-
Tepuarza K MHOTOKPaTHOMY H3THOY.

VYunTeiBas pekoMeHAay bpHUTaHCKOTO Hay4YHO-MCCIIeIOBATEIHCKOTO M TEXHOJIOTHYECKOTo TeHTpa [1],
TpeboBanms MexmyHaponHoro cragmapra [ISO 20344:2011 [2] u nmpuHHMas BO BHUMaHHUE Pe3yJIbTaThl UCCIIE-
JOBaHWA, U3JI0KEHHBIE B [3], MOKHO CUMTATh AOCTATOYHBIM M ()yHKIIMOHAIEHO OOOCHOBAaHHBIM MPOBEICHHE
HCIIBITAaHUS Ha pa3pabOTaHHOH OMBITHON ycTaHOBKe 10 30 THIC. MUKIIOB M IMTOCIIEC 3TOTO KOJIMYECTBA U3THOAr0-
IIUX BO3JICHCTBUI OIEHUBATh CHIDKEHUE TIPOYHOCTU MaTepuaia. CBUAECTEIHCTBOM JCHCTBUTEIBHOTO yXY/IIIIe-
HUs (PU3HKO-MEXaHUYECKUX CBOWCTB MOXKHO CUUTATh KOA((DUIIMESHT CHIKEHHS TpodHocTH MeHee 0,8.
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KOMIIbIOTEPHOE MOJEJTUPOBAHHUE 3JTEKTPOCTATHYECKOI'O PA3PSJIA
B I'A30BOU CPEJIE

0.A. KHCTEHbB, I'.A. IMCKYH
Work purpose: to carry out modeling of influence of the electrostatic category on semiconductor devices, and to in-
vestigate physical processes in the set geometrical area. In the course of work pilot researches of influence of the electro-
static category on semiconductor devices were conducted. As a result of research the technique of modeling of the electro-
static category in a software package of COMSOL MULTIPHYSICS was developed and directly modeling is carried out.

KitroueBble ClioBa: 3JIeKTPOCTATHYECKHI Paspsil, SIEKTPOCTATHYECKHI 3apsi/i, MOZIeIIMPOBaHue, ypaBHeHue [lyaccona,
ypaBHenune HepHcra-Ilnanka

OCHOBHOI1 METOA, UCIOIb3YEMBIN U KOMIIBIOTEPHOI'O MOJAEIHUPOBAHUS BO3JEHCTBUA 3JIEKTPOCTaTHYC-
CKOTO 3apsijia Ha MOJIYTPOBOAHUKOBBIE TPUOOPHI — PELIEHUE CHCTEMBl YPAaBHEHUH B YaCTHBIX MPOU3BOIHBIX
JUISl KOHLEHTPALUU YacTUI] M AJEKTPUIECKOro IMOJIsi B OCECHMMETPHYHOM NpHOImkeHnu. Mcnonp3oBanack
yIOpOLIeHHass MOJENb BO3[yXa, BKJIIOYAIOLIAsl JIUIIb OCHOBHBIE peakiuu. CHcTeMa YpaBHEHHH B YacTHBIX
MIPOU3BOIHBIX pelayiack B nporpaMMHoM nakere Comsol Multiphysics METOJOM KOHEUHBIX 3JIEMEHTOB.

Cucrema ypaBHEHHUI COCTOMT U3 TPAHCHOPTHBIX ypaBHeHU HepHcra-IInanka muid NOI0KUTEIBHBIX HO-
HOB U 3JIEKTPOHOB, U ypaBHeHus [lyaccona nmns anektpuyeckoro nmois [1,2].

Vpaeuenue Hepucra-I1nanka a5t KOHIEHTPAUU MTOJT0KUTEIHHBIX HOHOB

oc,
ot

rae D, —xodpdunuent nuddy3uu ans MONOKHUTEITHHBIX WOHOB, R, — CKOPOCTh PEAKIUH, U+ — TOIBHK-
HOCTb TTOJIOKHUTEIBHBIX HOHOB, Z, — 3apsij YacTHIIB (OTHOCHTEIHHO 3apsiia JIEKTPOHA), ¢+ — KOHIICHTPAITUs
MOJIOKUTENIBHBIX HOHOB, F' — noctodaHHas Papazesi, V' — noTeHIHral 3JIeKTPUIECKOro Mosl.

YpaBuenue HepHcra-I1nanka aJist KOHUEHTpALKUU MTOJI0KUTENBHBIX HOHOB

oc,
ot

+V(-D, Ve, -Z, -u,, -F-c,-VV)=R, —u, -V, (1)

+V(-D,-Ve¢, = Z, -ty -F-c,-VV)=R,—i,-Vc,, ()
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