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AHHOTa~MJI 

nocraHOBI<a npo6neMbl • .Qn51 peweHI<t51 pa3ni14Hb1X 3aAa4 ,_V1 co3AaH!115l MHoroc)JyHKL\l<IOHanbHbiX o6pa3L\OB r exHI<IKI<I CB4 1<1 KB4 pa
/II<IOTCXI-11<1'-IeCKo!;i annaparypbl, orseLiaiOIJ.II<IX cospeMeHHbiM rpe6osaHI<ISIM (Maccora6apt.1THbiM csoillcrsaM, so3MO)I{HOCTt-i yHillcjJ~<~Ka l\1<1 1<1 
11111:1'1' 1<1 /lp.), He06XO.QI<IMO llpi<IMeHeHI<Ie B l<IX I<OHCTPYKL\1<11<1 60flbWOrO 41<1Cfla Ml<IHI<IaT!OpHbiX, Manora6apt.1THbiX ycrpo!;iCTB, npl<160pOB, 
YllJIOIJ 1<1 liP· 3TO CT8HOBI<ITCfl B03MO)K~IbiM Ha OCHOBe npl<IMeHeHI<ISI pa3H006pa3HOrO KOfll<14eCTBa fl l<IHI<IM nepeAa41<1. 
"'Oill•· 060CI·IOB8Tb ynyciiJJ01·11<1e napaMeTpOB MOAI<Ic)JI<IL\l<lpOBaHHO!;i CUJ,n 1<1 ee np~MeHeHI<te B KOHCTPYKL\1<11<1 rl<l6pt.1AHbiX l<IHTerpaflbHbiX 
tiXflM CD~I· 111 1<13~1- tl~<~ana30HOB npe/KrasneHHbiMI<I peJynbraraMI!I pac4eros. 
PO!IYIU.J'fllTbJ, PaC•ItlTHbiM "ll<1CJ1eHHbiM MeTOAOM KOHe4HbiX 3neMeHTOB noKa3aHO npel<IMYIJ.IeCTBO MOAI<Ic)Jl<IL\l<IPOBaHHOM Cl<1MMeTpl<14HOM 
ll\OilCiUOiA Jllt!lll<IH i 10 Cpcli3HeHI<IIO C KnaCCI<I4eCKOM Cl<1MMeTpl<14HOMll.lefleBO!;i ni<IHI<Ie!;i. , . . 
niJI.li<TM•IOclciUl :!lHH•IMMocTb. nony4eHHble peJynbTaTbl Moryr 6b1Tb ~<~cnonb3oBaHbl np1<1 pa3pa6orKe ~<~HrerpanbHbiX cxeM CB4" 1<1 
I<Blf·l~l<1811D30I·Ioo. 

Knw•ICnbte ototJll 

MO,L/11/tP/1/L/MPOBaNNan CII/MMerpii/4Han 111enesan /711/HMn, MeTOJl KOHe 4NbtX :meMeHros, MHomcnoijHan crpy Krypa, CB4- 14 KBI.I- ,llMan a 

.'JONht, MaTpML{a paccenNMfl, BO/lNOBOe conpOTMB/leNMe, BNOC/4Mbte n o repM, ,lli4SJ/leKTp144eCKafl npONUL{aeMOCTb flO,ll/70)f(KJ4 

.lfJtn L/HTHpOBaHHR 

1(/ltOc'B C6., 110B,llanbCKMii B.A., MapuN B.n. Mo,liVIc)Jl<IL\l<IPOBaHHaSI Cl<1MMeTpl<14HaSI ll.lenesaSI nV1HI<IR.AflSI l<IHTerpanbHbiX cxeM CB4- 1<1 
I<Bt.l -.u~<~ana3oHos // HayKoeMK~<~e r exHOnorl<ll<l. 2022. T. 23. NQ 6. C. 5- 11. DOI: https:f/ doi.org/10.18127/j19998465-202206-01 

A brll;lf' version in English is given at the end of. t~e article . 

Bse)J;euue 

('onp u MUIIIIIIH 'l tll l/ l,llii i\IHI pa3BHTIUI pa,ll}i03JTCKTpOHUKM H MHKp03JICKTpOHMKM, HanpaBJICHHa5l Ha npou;ecc MM

I II,IIl'I'IOpH:IIII (I•I I·I II Ull'l ' l.l l 'pH.t~HH KOHC'-IH biX M3.ll,CJTMH, annapaTypbl, CMCTCM, BHCCJia CyiiJ;CCTBCHHbie M3MCHCHJI5l B 

11p111-1t~HIIbl IW II \.:' I 'PY~IpOBHIII,IH annapaTypbi. 0.ll,HMM MX HMX 51BJT51CTCH 3Tan n pOCKTHpOBaHM5! M M3rOTOBJTCHM5! 

I'H6p 11)~1-lbi X I'IIITl.l l 'p!lJI!JIIhiX CXCM (rl1C) pa3JTMl.{HOH CTCTICHM CJIO)KHOCTM, npe.ll,CTaBJI51IOIIJ;MX C060H COBOKyn

I·IOCTb 6 0JII,IIIOI '() 'I!·I ~J III II'III HMOCBH3aHHbiX 3JICMCHTOB, M3rOTaBJII.IBaCMbi X B C.ll,MHOM TCXHOJIOr MqecKOM I(MKJIC, 

Ha O)J,HOM H TOM /110 0(.; 110 1 111 111~11 (rtO.ll,JIO)K[(C), CTaHOB51TC5! M HOrOCJIOHHbiMM ( c KOJIMl.{CCTBOM CJIOCB n eqaTHbiX 

nmrr He MCI·ICC 25 I I I 111 I () CJIOOB B MHOrOCJIOHHbiX CTpyKTypax . [2]). K .ll,OCTOMHCTBaM rHC OTHOC51T B03M0)1( 

HOCT b MX p a3pa60'flll•l 1•1 H' I I 'O'I'OilJlCHH5! Ha OCHOBC Mm<p03JICKTpOHHOH TCXHOJIOrMM, Bbi COKYI:O Ha.ll,C)KHOCTb, 

130Cn pOH3BO,ll,11MOCTh l ll ll'fiMO'I'pOB, Y1lY'li11CHMC · Maccora6apHTHbiX x ap aKTCpHCTMK M CHM)KCHHC CTOMMOCTM 

npOH3BO,ll,CTBa. 

0cHosoi1 mo6oi~\ I 'k(( ' (' IF-I- 11 KBLJ- ,ll,Hana30HOB 51BJUII:OTC5l JIMHMH nepe.ll,aqM (niT) w p e3"0HaToph1. I>a3o 

Bb1MM 51BJT5llOTC51 JJrl I IOJIOCIW BI.IO (CHMMCTpHl.iHM H HCCHMMCTpH'-IHa5!), KOTIJiaHapHa5l M U~CJlCBbiC. C HX llOM O

IU,biO M Q)I<HO pelli i1Tb p3'1JIH' IIII o1Cl 'll.l) \a 'll1 qJyHKI(MOHaJibHOrO Ha3Hal.fCHIDI r J1C, M CH5l51 reOMCT pH'-ICCKMC pa3MC

j)bl, OCb CMMMCTpM11 ~I T.,f\. , 'I'I 'U lljli-1110 ):\HT K M HOr oo6pa3HIO npaKTM'-ICCKMX peaJIH3aQMH, 

O.ll,HHM M3 cnoco6on p OUJIWIIII \111111 n pou:ecc a MlfHHaTIOpH3aiJ.MM rHC 5lBJI5ieTC51 np~IMCHCHMe B HX KOH

n 'PY KI-\HH pa3JIMl.{HbiX T HIIOil Jll<llll,lf•i 11Cpe,ll,a L!. IJpH 3TOM I<OHCTpyKIJ;llil M T CXHOJIOrH5l 113rOTOBJICHllil JIMHMH ne

P<.l/ ~11'1 /-\OJI)I<Ha o 6ecneLJH B<Wh t•IX ~;onMel:THMOCTh B npou;ecce npoH3BO.ll,CTBa H yMeHbllJCHHe BHOCMMbiX noTepb. 

(rJ lvuoea C.5., ltlosAanbcKIII!;i B.A., Map1111 1'1.11., 2022 
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