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HaMH rrpoBe/(eHi ,ZJ;OCJli,ZJ;'.IR8HHH BH3Ha'IeHHH KpHTH'IHHX TO'IOK HR xni601wM6iHaTi N210, O,ZJ;Hino i3 HKEX c 060 -

B, !l'3KOBa BHMOra Il_\0,ZJ;O rraxyBaHHJI 6aTOHiB y rro;1ie'l'I1JJ€HOBY lJ.1JiB1<:y. 

3arrponouoBaHa MO,n;ermi3aL(iH ,1iHil Bl1p06HHI.J;'rBR 6aTOHiB, mm ~\03BOJIHTh 3MiHHTH pM3!1K He6e3lI8'IHHX cnrn­
HllKiB i KOHCTaTyBBH! l'apaHTlKJ 6esm:?I~!1 x.r1i606yJJO'IHHX BHpo6iB. 

15. anm-rn Pl3HVIX PE>KVIMIB 06P05KH BOAi-! YllbTPA3BYKOM 
HA POCTOBl XAPAKTEPHCTYIKV! Cri!PYJllHl-1 

A .B. Jh:ca 
A .B. E.oTJtHChintH 

CTpyKTYPOBaHa EO[\a Mac oco6.1J.HBi Bc1aCTHBOCTi , mrnopnC'~aHRR 11 MmKe TI03HTHBHO BIIJI1IBaTI1 JiK Ha TBapHHHi TaK 

i pocmmHi opraHiaMH . 3Mir-rn CTPYE\TYPH Bi;~6ymucTbCR llif\ 6y,[(b-.f!KHMH 30BHirrrniMH B!IJ1HBBMl1MO:IKe6yTI1 HanpanneHa 

RI{ B no;rnTHBHY, TaY. i HeranrnHy cTopouy f\JL'I :>KI1TT€p;i.'!JlhHOCTi .IBHB!1X opraHi3MiB. Po:moBCIO/.\*eHHH y n bTpa3Byxo­

Bl1X XBHJ!h B pi,7J;KOMY cepe,1\0BHll(i rrpH:JBOi'.(HTh ,ll,O 3MiHH C:'rpyKTYPH BH,I\H. 

Ha.Mn 6y.rro npoBe;(f'HO ,1\0c.ni;~JKeHHH 3 BH3Ha'lleHHH Brrnnsy yJJ.bTpa3BYlWHoro B1111porv1imoBaHH5! Ha no:rKl!BHe 

cepe,n,oBHll(e, a <repe3 Rboro Ha npoJJ,yKTirnHiCTh Ta BMiCT rrir11rnHTiB y 6iorvraci cnipy.niHY.L 

BpaXOBY!O'J.!1 JJiTepaTypHi ,'(aHi rrpo Te, ll(U IW:tKHi i•Bi fO,ll;HHH BO,L\a 3Mi.moe CBOl llJJaCTHBOCTi i GBOiO CTpywrypy' 

MI1 o6po6mv:m flo:tKI1BHe cepe,n;oBm~e YJ!LTpa:rnyKOM (3 'lJaCTOTO!O 28 Kfl() 1{0/trni 2 I'O/.\l1f!J1, OTpHMaBLl!H TaKHM 'iHHOM 

12 pi3HHX rrpo6. 

B pe3yJihTaTi npoBe~eHn:x JJ,OCJii,l(.l!(eHb 6y.no BH3Hatierrn, ll(O o6po6:Ka rron<HBHoro cepe11;omu~a y;n,Tpa:rnyKOM B 

TeMHl111: nepio11; 11;0611 (323-111;0 ·1-i: ro!l;HHH) C!IpHRC 6ioCHHTe3y 6ionori'!HO aKTHBHHX CfJOJI.YK (<lJiKOll;iaHiHy, X.'lopoc1iL1y' 

KapOTJ11i0lAiB) Ta 36i.Jihlllye npOJWKTl1BHic'rb KY JlhTYPI1. 

06po6Ka no;KnBHOro ce.pep;oBMID,a ynhTpa3BYKOM o 9-I1: rop;nHi rrpH3BO!l;HTb p;o pi3Koro rrip:1rnID,eHHH rrpo,n;y1<THB­

nocTi J{YJlbTyp11, O,ZJ;!fal{ rrp11 U:bOMY 3HI1JK.YC'l'hCl'I HaKOill1'<ieHHl! ctiiK01,iaHiHy, xnopocliiny Ta KapOTl1HOl!l;iB. 

06po6Ka lIOJKHBHOro cep8!l;OBl11[\R y;%Tpa3BYKOM y rrepio/~ :i 13-111;0 1.8-1 rop;MHI1 rrpaJ(TH'IHO He BITJIHBac Ha rrpo,n;yI{­

TllBHiCTh J{YJibTYPI1 Ta 6iOCl1H'l'e3 X.1!opocjiiny Ta 1rnpOTl1HOlp:iJJ, npo'l'e 6iOCMHTe3 <jliKOJJ;iaHiny 3H3'lJHO npHrHi'!YfThCR. 

16. BO,[\OPOCTI - nEPCnEf<ntBHE A>KEPEJlO OAEP>KAHHfl 610nAm1BA 
A.A. IlycT011oi1T 

A.B. KOTHHCbKHH 

A.I. CaJU-OK 

Heo6xi11;HiCTb po3p06K!1 HOBI1X .i ecJ.JeK1'HBHI1X cnoco6iB BI1p06H11IJ;TBa eHepreTll'!HllX HOciiB i 33!10BH8HH,H CHj)OBHH­

Hl'.IX pecypciB e oco6.7!HBO aKTy3.7IhU010 y TerrepilllHiH 'lac 'lepe3 !'OCTpHH p;ecpiI.,HT CHpOBlHIH ,H eHeprii'. 

3anacl'.I Tpa,'(mJ;iHHHX ,ZJ;JKepeJI eHepril .. HacjJTH, Byri.!JJJR, ra~iy BIICHaJf:yIOTbCR. Crra.1!JOBaHHR BMI<:OITHHX Bn,n;iB 

namrna npHBO,ZJ;HTb ,n;o 1rnpocTaJO'lloro 3a6pyµ;HeHHR HaBKOJmunrhoro cepe,n;oB11ni;a. ToMy cTaf 11;y:>Ke BaJK .. llHBHM op;ep ­

:IKaHHR 8Hepri1 B eKOJlOri<rno '!HCTHX TeXHOJIOI'il!X. 

Bi,n;OMO, 11\0 HaCiHHH parrcy B 6ioeHepreTI11(i e Op;HHM 3 HaI1:6iJlhlll !IepcneKnIBHHX )l;:1KepeJ1 OTpHMaH!Ul a .!JbTepHa ­

Tl1BHOro rramrna - 6io11;uaemr. 11poTe nip; 1':\:oro R11po6HJU\TB0, a TaKO:iK. iHwoi: c11poBHHH !l;Jll! 6iop;113e;rn, Bip;<ry:>I<y10Thc.si 

BeJrnKi 3eMeJI.hHi ll.JIOID,i ciJlhChKOroc110,n;apcbKOro rrpM3Ha<ieHHl!, H8 !1Kl1X Hepi!l;KO BrmopHC'!'OBYIOTb rri)~Bi!l1(8Hi l\03!1 

3aco6iB 3aXl1CTy pOCJIHH . IJ;e !Ip!1BO!l;l1.Th 11;0 IllBI1lIKOl 6io,n;erpap;au.ii' i 3H!1:tKeHH.H .HKOCTi r'pyHTiB. . 

BinhUJ nepcrreKTHBHMM p;JKepeJJOM cnpoBIIHH ):IJlH B11po6HHL(TBa 5iorramrna e Bo,n;opocTi. 3 011;Horo reI-napa 3eMni 

MOJKHa op;ep:>KaTn 446 11 cornoro Macna, a6o 952 11 coHHlllHHKOBoro Mac.na, a6o 1190 n pancoBoro. 3 TaKoi: m IIJIOII\i 

BO,/l;HOl !IOBepxHi MOIKHa mrpo6!1TH ,n;o 95000 J! MaC.1Ja 3 BO)l.OpOCT8H. KpiM TO!'O BO,ZJ;OpOCTi MO.lfCYTh 6yTH. BHKOPHCTaHi 

p;,1a o,LJ;epn<aHHfl BO!l;HKJ, 6iora3y Ta 6ioeTauo,1y. 

y 3B'il.3Ky 31\HM Heo6xi,n;rrn BHpimHTH KOMll.'leKC IIHTaHh HayKOBOI'O H /:IOCJI.ip;HO .. KOHCTPYI<TOPChKOro pillHJl, y 

TOMy 'IHCJI.i O!ITI1Mi3yBaTn YMOBI1 6ioCI!HTe3y II eKCTpaKL(il ByTJI.eBO!l;HiB, po3po6un1 Bi!l;lIOBip;Hy arrapaTypy 11 YMOBH )l;Jlil 

IDTy<rnoro p03Bep;eHHR BO,ZJ;OpOCTi y Be.7!UKHX MacnITa6ax, a T3!{0/K or;:iHIITH rrepcneKTI1BHiCTb 3aCTOCyBaHH.il op;ep:>KyBa­

HHX ByrJie!lO!l;HiB y TiH a6o iHilliI1: ra.Jiy3i. 

17. nOPIBH~HHR 04Hll\EHHR nPHPOAHO'i B0/.111 B"1COKOOCHOBHl1MH KOArYJH!HTAMl1 
3 CYJ1b$ATOM A1110MIHllO B KOMn03"1Lill 3 KATIOHHHMH ¢illOKYmlttTAMV1 

A . Bopo6e1{ 

0.0. Xtta\HHK 

A.K. 3anoJJhChKttH 

Bona B HEOCTi OCHOBHOJ <m !\OIIOMl:IKHOl C!1p0BI1H.H BUKOpHCTOBYC'l'bCJ'l B 6iJih!IIOCTi TeXHOJiori'IHI1X npoueciB !Ipll 

OTpnMaHHi xap'IOBHX lIPO/.\YKTiB . OcHOBHi rrpo6JieM!1 rrpu Bl1KOpHCTaHHi B0,[(11 TIOB'l!3crHi 3 ll pi3HHM npH3H3'I8HHHM, 

xiMi'IHI1M CKJiap;OM Ta J3JlaCT!1BOCTHMI1 . LJ:acTiwe ychoro BOHa He Bi!l;!IOBi!l;aC BI1MOraM CHOIKHBa'la 11 II0Tpe6yc p,op;aTKO­

Boro O'IH11(eHHl! . ,U:o,n;aTKOBOJO CK.rrap;HiCTIO rrpu BHpirneHHi ,l\fl.HOI'O !IHTaHHH c Te, Il_\O O!l;HaI<OBHX IJ;)l-CepeJI BO,'\Ii rrpaKTH'l­

HO He 6yBa8, TOMY CHCTe11rn BO,/l;OIIip;rOTOBKM B KO:tKHiM KOHKpenIOMY BHITa,li;KY flOBHHHa CTBOj}KlB3.THCH 3 ypaxysaHH>!M 

M i c:o;eBI!X YMOB. 

CyqacHa TeXHOJI.OriH O'IHll(eHHl! B0,0;:11 nepe,n;6aqac p.il,ZJ; rrpou:eciB, cepe,n, HKI1X OCHOBHHMH c npO.HCHeHHR, 3HC6ap ­

BJI.eHHR Ta 3He3apa;-KyBaHHJI. 
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