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E.<I>. Typu;eeuq, CTapmui npeno.ri;aeaTe.JIL 
B.C.,U:yp;KO,CTY)J;CHT 
ID.JI. BopomKeeuq, CTY)J;CHT 
YO «EellopyccKUu 2ocyiJapcmBeHHblU a2papHblU me:x:HU'IBCKUU 
yHuBepcumem» 2. MuHcK, Pecny6JluKa Eellapycb 

IIPOrPECCIIBHMI BLICOKO~CTOTHMI TEXHOJIOrIDI 
P A3MOP A)KHBAHIDI IIllID;EBLIX IIPO,[(YKTOB 

B cmambe pacCMompeH cnoco6 u ycmpoucmBo a.Ml 
iJe</JpocmaijUU 3aMOpO:JICeHHblX 6JlOK08 pbl6bl 8 3JleKmpU'leCKOM noJle 
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BblCOKou ttacmombz. Hcc!leooBaHbl U3MeHeHUR KattecmBeHHbVC 
noKa3ameJleu MbzutettHou mKaHu pbz6bz. IlpeocmaB!leHHbzu cnoco6 u 
ycmpoucmBo OllR pa3Mopa:»CUBaHUR no3BO!lRem yMeHbutUmb 
3ampambz monllU61l0-3Hep2emuttecKUX pecypcoB (T3P), 
o6ecnettuBaem MUHUMllllbllble nomepu KattecmBa u KOJluttecmBa 
npoi:)yKma. 

Xono,n;HJILHWI o6pa6oTKa smJUiercsr caMLIM pacnpocTJ>aHeHHhlM 

H 3<1.><l>eKTHBHhlM MeTO,n;OM KOHCepBHpOBaHHSI IIHIIJ;eBhlX IIpO.n;yKTOB, 

1103BOJUIIOIIJ;HM HaH6onee IIOJIHO coxpaHHTL HCXO.D:Hhle CBOHCTBa 

CLipLH, CBeCTH K MHHHM)'MY 6HOXHMJPiecme H3MeHeHHSI B HeM. 

Pa3MOpIDKHBaHHe - 3aKJIIOqHTeJILHWI orrepan;HSI B TeXHonorJPiecKoii 

:u;errH XOJIO,n;HJILHOH o6pa6oTKH. U:eJIL ee - IIpHBeCTH npo.n:YKT B 

COCTOHHHe B03MO:lKHO 6JIH3KOe K HarypaJILHOMY IIpO.D:YKTY BhlCOKOro 

KaqecTBa HJIH B rrepBOHaqaJILHOe COCTOHHHe, npHcym;ee 3TOMY 

o6'LeKry rrepe,1:1 XOJIO,[IHJILHOH o6pa60TKOH [1]. I103TOMY 

IIpaBHJILHOCTL BLI6paHHOH TeXHOJIOrHH H TeXHHKH BO MHOrOM 

onpe,1:1eJUieT KaqecTBO KOHeqHoro IIpO):IYKTa H ,[laeT B03MO:lKHOCTh 

BhlIIOJIHHTh )l(eCTKHe TJ>e6oBamuc caHHTapHo-rnrneHHqecmx CJIY)l(6 

H IIOTJ>e6HTeJieH. 

0,1:1HHM H3 HaH6onee rrepcrreKTHBHhlX crroco6oB 

pa3MOpa)l(HBaHHSI, 1103BOJUIIOIIJ;HX cym;eCTBeHHO HHTeHCH<l.>H:a;HpOBaTh 

npo:u;ecc, HBJUieTCH pa3MOpIDKHBaHHe B 3JieKTJ>IPieCKOM IIOJie BhlCOKOH 

qacTOThl (Bq). )J;aHHLIH crroco6 pa3MOpa)l(HBaHHSI HCIIhlThlBaJICH B 

crre:a;HaJILHO cnpoeKTHpOBaHHOH H H3rOTOBJieHHOH 

3KCIIepHMeHTaJILHOH ycTaHOBKe - BhlCOKoqacTOTHOM .r1e<t>pocTepe. 

06beKTaMH HCCJie,[IOBaHHSI B na6opaTOpHhlX ycJIOBHSIX 6LIJIH CaJiaKa, 

CK)'M6pHSI, rranryc, 110 KaqecTBY COOTBeTCTBOBaBmHe TJ>e6oBaHHSIM 

rrepBOrO COpTa rOCT 1168 - 86 [2]. QeJILIO HCCJie,[IOBamuc SIBIDIJIOCL 

H3yqeHHe KaqecTBeHHhlX IIOKa3aTeJieH phl6hl, pa3MOpO)l(eHHOH B 

3JieKTJ)JPieCKOM rrone Bq, onpe,1:1eneHHe pacxo,1:1a T3P, IIOTJ>e6JUieMLIX 

Bq .r1e<t>pocTepOM Ha e,1:1HHH:a;y pa3Mopo)l(eHHoii pLI6LI. 

CxeMa ycTaHOBKH rroKa3aHa Ha pHcyttKe 1. 3KcrrepHMeHTaJILHWI 

ycTaHOBKa co,1:1ep)l(HT: CTOJI 1 ; BHHTOBhle OIIOphl 2, KOTOphle 

peryJIHpYIOT IIOJIO)l(eHHe CTOJia; CTOJieillHH:QY 3; TJ>aHCIIOpTep 4, 
3aKperrJieHHhlH Ha CTOJiemHH:a;e, H3rOTOBJieHHhlH H3 pe3HHOTKaHeBoro 

MaTepHaJia 4II; HaTH:lKHLie BaJIL:Qhl TJ>aHCIIOpTepa 5, KOTOphle 

rrorrepeqHQ KperrHTCH K HO)l(KaM CTOJia; pa6o~ KaMepy 6, 
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pllCIIommeimyJO Ba C'l'OJieDIJllDt, BlllIOllJICJIBYIO B BJJ,lle CloeMBNX 

mmend 9 m ~nmt CTllJDI MllJ•H 1.2x18JJ10r, no1ea11aam.md 
:m~ 7, JICHl'Oft B3 BJllDUBlllfC!IOI: ctiom.m SJimPB'leaa! 

CBe•P"Hi c cl>~epOM rmepampa 17, 'llepe3 FJOD•iuplil 18, 
BlillJODReJIRli[C B3 ct>roPommcra ~; "'""'11'emwr.rit ~ 8, 
JleBiul 113 amoMIDIReBOI l)om.m 9lleJCTJlll'l'eCD CBCP"P'ir'I c 

cl>~OM reBepnopa 17 H 3a3 l:MlleB; ICJ>CllelKIWC llBB'1'Ja1 10, c 
IIOllOIQ&IO XOTOpr.IX 1Cplllll1U mmemi: pa6cJon:i IC8MepY; 
1exaouorH11ec:me cmre 11, cOCTO.mgie m Jia'r)'BllOi cenm c 
prwepo11 .t7! u•n 2 Biii; Mer&llJIJl'ICCKB:e ~H¥HW~ Wlop&ii 12. 
KDTOplile 3&1CPWBll20T 1exa0110J'.ll'lecoe oma; Blll'.llimuaJQllC (4 WT.) 
BeltJBJDtlopR, p1GDOJIO&€'"NC B ee *'ti "laC'lJI DallCJld CO eropOIDil 
reeeparopa; BY"N•H&re (6 orr.) BeBTBJllrI'OP&1; yoipoiicTBO 
peryJIBpORPBB• B&ICOI'Y, ~ B3 m&00q 13, Ba KOTOpOM 
391CpewieBH JllTOJ[ll 14 J)ecy~ BHlrl.'OR 15, KOTOplle 

~ J: lplii!llKO patio'ld UMepr.1; BMBOBOJOIW unpy(i:m 16, 
3111PJi1119IODt118 RllOnHOO H Br.IXOl1ROO onepcau pa6o11d EaMeplil, 

~e JUlll DO~ IIOMCX BP OOc:proeeljlX r8pM0HHK&>.; 

xpcMMIT lllICl!'e!IJ.le Tepvcmapl.1 19 'lllllll. TICK - 0033 ,IUlll llOll'ipQJDI 

3A 'P'™ffllfBllC'M TQ!Depr1'yplil Bll. IIORepXllOCDI, B TOJIIl(C H ItUiipe 
6nou. B npol(ecce pa!MopazppaJD1•; RldiponpmtoJt 20 . 
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ITO,D;aercSI Ha BXO,ll; KaMepLI 6 H ITOMeru;aercSI Ha JieHTY 'TpaHCITOpTepa 

4. bJIOKH B TeXHOJiornqecKOH Tape 'TpaHCITOpTepOM 4 ITO)J;aIOTCSI B 

Me)IC)JieK'TpO,D;HOe ITpOCTJ>aHCTBO pa6oqeii KaMepbI 6, r.n:e OHH 

o6pa6aTLIBaIOTCSI Bq ITOJieM c HarrpIDKeHHOCThIO He 6onee 1,5*10
3 

B/cM. Pa3.n:eneHHe ITpO)zyl<.Ta B 6noKe ocHOBaHO Ha pamHqHH B 

3JieK'Tp~eCKHX ITapaMe'TpaX (,D;H3JieK'Tp~eCKOH rrpoHm:i;aeMOCTH H 

<l.>aKTopa ITOTepb) IIpO)zyl<.Ta H Jih,D;a, HaXO,ll;Slm;erOCSI Me)l()l;y qaCTSIMH 

6noKa. Ilocne o6pa60TKH Bq ITOJieM B TeqeHHe 1 ... 1,5 MHffYT, B 

6JIOKax c ITOMOru;LIO BH6porrpHBO,D;a 20 C03,D;aIOT MeXaHHqecKyro 

BH6paq11IO C qacTOTOH 6JIH3KOH K pe30HaHCHOH (1. •. 10 rn;). IlocJie 

qero pa3,D;eJieHHbie 6JIOKH, B TeXHOJiornqecKOH Tape, 'TpaHCITOpTepOM 

4 ITo.n:aroT Ha pa6o~ii CTOJI 1 H Ha .n:a.rr1>Heiirnyro ITepepa6oTKy. 

B xo.n:e Hccne.n:oBaHHH orrpe.n:eneHo, qTo pacxo.n: 

3JieKTJ>03HeprnH, ITOTJ>e6JISieMoii Bq .n:e<PpocTepoM rrpH 

pa3MOpIDKHBaHHH 1 TOHHbI pbI6hI B 6JIOKax, COCTaBHJI 21. •. 26,5 KBT 

rrpH ITpOH3BO,n:HTeJibHOCTH 2T /qac. Pacxo.n: 3JieKTJ>03HeprHH Ha 1 Kr 

pa3Mopo)l(eHHoii p1>161>1 cocTaBHJI 0,021 ... 0,027 KBT. 

IIpoBe,n:eHHLie Hccne,n:oBaHHSI ITOKa3LIBaIOT, ~o rrpH 

pa3MOpIDKHBaHHH pbI6hI B Bq ITOJie COKpam;aeTCSI rrpon:ecc B 12 ... 13 H 

4 7 ... 52 pa3a ITO cpaBHeHHIO c pa3M0pa)l(HBaHHeM, COOTBeTCTBeHHO, B 

BO,n:e H Ha B03,n:yxe; MHOrOKpaTHO COKpaIIJ;aIOTCSI ITOTepH MaCCLI 

o6pa60TaHHOro CblpbSI H He rrpeBLIIIIaIOT 0,12 ... 0,15%; 

BO,n:oy.n:ep)l(HBaIOm;M CITOC06HOCTh (BYC) MLIIIIeqHOH TKaHH pLI6LI 

BLIIIIe Ha 7 ... 11 % ITO cpaBHeHHIO c pa3MOpO)l(eHHOH pLI6oii 

TJ>a,[IHU;HOHHLIMH CITOC06aMH; 6eJIKH MLIIIIeqHOH TKaHH He 

rrpeTepITeBaIOT ,n:eHaTYPaU:HOHHhIX H3MeHeHHii. Pa3Mopa)l(HBaHHe 

p1>16LI c HCITOJib30BaHHeM Bq 3HeprnH IT03BOJISieT ITonyqaTb 

o6pa60TaHHOe Cblpbe 6e3 MexaH~eCKHX ITOBpe)l()l;eHHH, c 

ecTeCTBeHHOH OKpaCKOH H D;BeTOM, ITJIOTHOH KOHCHCTeHn;Heii H 

ecTeCTBeHHLIM 3arraxOM, CBOHCTBeHHLIM CBe)l(eH pLI6e, cym;ecTBeHHO 

ynyqrnaroru;HM KaqecTBeHHLie ITOKa3aTeJIH ITony<Pa6pHKaTOB H 

H3rOTOBJISieMoii ITHm;eBoii rrpo.n:YKU:HH. Pa3MOpIDKHBaHHe pLI6LI c 

HCITOJib30BaHHeM Bq 3HeprHH IT03BOJISieT rrpe,n:oTBpaTHTh pa3BHTHe 

MHKpo<t>nopLI H 3HaqHTeJibHO CHH3HTb ypoBeHh o6ceMeHeHHOCTH 

CbipbSI, HCKJIIOqHTh BTOp~Hoe MHKp06Ha.JibHOe o6ceMeHeHHe ITO 

cpaBHeHHIO c KOHBeKTHBHbIMH MeTO,[laMH pa3M0pa)l(HBaHHSI. 

Pe3yJI1>TaTLI 3KCITepHMeHToB ITOKa3aJIH, ~o rrpH pa3Mopa)l(HBaHHH B 

Bq ITOJie ypoBeHh o6m;eii 6aKTepHaJibHOH o6ceMeHeHHOCTH MSica 
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phl6hl He npeBI>IIIIaer 7,5*103 KOE/r. 3To cnoco6cTByer y.rryqmeHHIO 

KaqeCTBa pa3MOpo:>I<eHHOro norry<l>a6pHKaTa H caHHTapHO

MHKp06HOJIOrnqecKOH 6e30IIaCHOCTH Bhlpa6aThlBaeMOH H3 Hero 

IIHm;eBOH npo,zzyicu;HH. 

TaKHM o6pa3oM, pa3MOpa:>I<HBaHHe phl6hl B 3JieKTj)ffqeCKOM 

none Bq no3BOIDier 3HaqHTeJII>Ho HHTeHcH<l>Hn:HpoBaTh npon:ecc, 

coKpaTHTb 3a'IpaThl T3P, rrOBhlCHTI> KaqecTBO pa3Mopo:>I<eHHoro 

CbipbB H yc'IpaHHTb He,n:ocTaTKH, npHcym;He Tj)a,n:HD;HOHHhlM 

crroco6aM pa3MOpa:>I<HBaHHB. 
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B cmam&e pacCMampuea10mcR npeUMYUf.ecmea u HeoocmamKU 
npUMeHeHUR necmut1uooe e CeJlbCKOM xo3Rucmee, a maK:JtCe ux 
8JlUR.Hue Ha 0Kpy:J1Ca10ufy10 cpeoy. IloKa3aHo, 11mo coepeMeHHble 
mexHu11ecKUe cpeocmea no3eo.11.R10m npUMeHRmb necmut1UObl 6oJZee 
mO'IHO u t1eJZeHanpa8lleHHO, CHU:JICOJl meM COMblM 3a2pR3He1tue 
0Kpy:J1Ca10Uf.eU cpeo&i. 

IlecTHn:H,n:hl onpe,n:eJUIIOTCJI KaK Bem;eCTBa HJIH CMeCH Bem;ecTB, 

HCIIOJib3yeMhlx .n:IDI npe,n:oTBpam;eHHB, YHffqTO:>I<eHHB, OTJ>a:>I<eHHB, 
npHBJieqeHHB, CTepHJIH3aU:HH JII06bIX HaceKOMhlX. qaCTO rreCTHU:H,n:hl 
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