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V/IK 616.2
POJIb ®AKTOPOB OKPYKAFOUIEN CPEJIbI

B 3TUOJIOTUA U TATOTEHE3E ITPO®ECCHUOHAJIBHBIX 3ABOJIEBAHUI
PECIIMPATOPHOI'O TPAKTA

benopycckuii rocy 1apCTBEHHBIA MEIUIIMHCKUN YHUBEPCUTET
JleueOHbll (hakyIbTET

I'ycak U. C., KoBanesckas JI. B., rp. 221

OTtpunarenbHOE BO3/ICHCTBUE HEOIATONPUATHBIX (PAKTOPOB OKPYIXKAIOUIEH Cpebl, 00yCIoB-
JICHHBIX MPOQPECCHOHATBHON JCSITEILHOCTBIO, a TAK)KE IKOJIOTHUECKHX (DaKTOPOB JICKAT B OCHOBE
BO3HUKHOBEHHSI MHOTHX 3a00JIeBaHU PeCUPaTOPHOTO TPAKTA.

[Tpu BusHUU Ha OPOHXHAIBHO-JIETOYHBIC CTPYKTYPBI MAKPOIKOIOTHIECKHX (PAKTOpOB (a3-
po3oJicii B coctaBe TBEPAOH M KHUIKOU (ha3bl), 00TATAIONIMX MEXaHUUECKH-PA3IPaKaOIINM, TOK-
CUKO-XUMHUYCCKUM H OMOJIOTHYECKHM JCHCTBHEM, BO3HHUKAET KOMIUIEKC CIIOXKHBIX (DH3HOJIOTHYIe-
CKHUX W TATOJOTMYECKHX peakiuil. PazBuBaromuecs BCIEICTBHE 3TOTO KIMHUKO-OMOIOTUYECKUE
pEaKIUK 3aBHCAT OT AHATOMO-(PH3HOJOTHYECKHX OCOOCHHOCTEH OpOHXOB (KPYIHBIX, CPEIHHX,
MEJIKUX) U JUCTAJBHBIX OTICIIOB ABIXaTEIBHOTO TPAKTA.

Pesynbrarom MHOT'OJIETHETO BO3JICUCTBUS MOJUTFOTAHTOB MIPOMBIIIUICHHO-
MPOU3BOJICTBEHHOT'O XapaKTepa Ha JbIXaTelIbHYI0 CUCTEMY SBJISETCS Pa3BUTHE XPOHUYECKOU 00-
CTPYKTHBHO# 00JIe3HM JIerkuX. JlaHHAs maToJIOTHs SIBISETCS TNIaBHBIM (HanOoJiee BEPOSTHBIM) U
Haubosee OMACHBIM OCIOXHEHHEM XPOHHYECKHX BOCMAJIUTENbHBIX MPOIIECCOB B PECIUPATOPHOM
TpakTe. OCHOBHBIMH 3THOJOTHUECKUMHU (hakTopamu ((pakTopaMu pUCKa) SBISIOTCS MOJLTFOTAHTHI,
coJieprKalrecsl BO BIbIXaMOM BO3yXe pa3jHuHble MPUMECHU C MEXaHUYECKUM M XUMUYECKUM T1a-
TOTEHHBIM BO3JICHCTBHEM Ha CIM3UCTYIO 000JI0UKY OpPOHXOB U abBEOJI, HApyIIAOMINe (PU3HOIOTH-
YeCcKue MPOLECChl TPaxeoOpOHXHAIBLHOTO KiupeHca. KoHkpeTHee 3TO MOJUIIOTAHTHI MPOMBIIIIICH-
HO-TIPOU3BOJICTBEHHOT'O XapaKTepa, CPeld KOTOPBIX OpraHnuYecKas U HeopraHu4eckas mbljib, a TaK-
K€ TOKCHMYECKHe Maphl U ra3pl. [laToreHHoe BO3eiicTBIE YCUIMBACTCS IPU COYETAHHOM BO3JIEHCT-
BUU a3pOIOJIIOTAHTOB M Tab0aKOKypeHus. XpoHudeckast o0CTpyKkTrBHast 0oJie3Hb Jierkux (XOBJI) -
3a00JieBaHUE, XapaKTepU3YIOLIEeCcs] OrpaHUYEHUEM BO3YILIHOTO MOTOKA, KOTOPOE HE IMOJHOCTHIO
obpatumMo. B cTpykType obmel cMepTHocTH cpeau juil ctapiie 45 net XOBJI 3aaumaet 4-¢ mecto,
yCTymas TOJIbKO CEpACUHOCOCYIUCTHIM, LIEpeOpPOBACKYISIPHBIM 3a00I€BaHUSIM U THEBMOHHH, €Xe-
TOJTHO CTaHOBSACH MpuuuHOU cMepTu okoyio 800 uenoBek. OCHOBHBIMU MEXaHU3MaMU, OTPEIEIISIO-
My pazsutue XOBJI sBasitoTCs CBOOOTHOPAIUKAIBHOE OKUCIIEHNE U TeHEPAIIHs aKTUBHBIX (hOpM
kucnopoaa (APK), KoTopble YCHIMBAIOTCS MPH BO3IACHCTBUY MOJUTFOTAHTOB HA OPTraHU3M YeJIOBE-
ka. bornbIioe 3HaueHne MpuaaéTcss MUTOXOHIPHAIIBHOMY M MUKPOCOMAJIbHOMY OKHUCIJIEHHUI0. Takxke
Oonbiioe 3HaueHue B pa3Butuu XOBJI npumaéres Bo3aecTBUIO akKTHBHBIX (GopMm azota (ADA).
AD®A cniocoOHbI MOIUGUITUPOBATE OETTKH, TOBPEKAATh JIUIHUIBI U HYKICUHOBBIE KHCIOTHI.

Hecmotpst Ha pa3BUTHE HAHOTEXHOJIOTUN U BHEAPEHHE MX B MPOU3BOACTBO, JIOJSM MOCTO-
SIHHO MPUXOJUTCS CTAJIKUBATHCA C MOJUTIOTAHTaMU MPOMBIIUIEHHO-TIPOU3BOJICTBEHHOTO XapaKTepa.
CaMBIMH OITACHBIMH M3 HHUX I JbIXaTelIbHOU cucTteMbl aBisoTcss ADPK u ADA. Haubonee moxa-
BEP)KEHbI HEOJIaronpusTHOMY BIMSHUIO JIOAM, padOTaloIIMe B TaKUX OTPAciiX Kak TOPHOIOOBI-
BaloIasl, MUIIEBAst M JETKAsl MPOMBIIICHHOCTh, a TAKXKE B XUMUYECKHX U (papMaIieBTUUECKHX Jia-
OopaTopusiX.



VJIK 620.91
OIEHKA D®®EKTUBHOCTH UCITOJIL30BAHMS BUOT A3A
JUIS TIPOU3BOJCTBA SHEPTHM B PECITYBJIUKE BEJIAPYChH

benopycckuii HaMOHANTBHBIA TEXHUYECKUI YHUBEPCUTET
(bakyIbTeT TOPHOTO JIeJIa U HHXKEHEPHOH KOJIOTUH

3y6uk I1. B., rp. 102311
Hay4Hnbie pykoBoauTenn — KaH. ¢/X. HaykK, noueHt benbckas ['.B. u ct. mpemn. 3enenyxo E.B.

Ha ¢one MupoBOro sKOHOMHYECKOTO KpU3HCa U MOBBIIIEHUS 1IEH Ha SHEproHocutenu Pec-
nybOnuka bemapych mpoaomkaeT JOATOCPOYHBIN KypC Ha MPOU3BOJCTBO SHEPTUU M3 BO30OHOBIISC-
MbIX UCTOYHUKOB. B coorBeTcTBUM ¢ HannonanbHoi [IporpaMMoii mo panuoHaabHOMY HCIIOJIB30-
BaHUIO dHEpreTudeckux pecypcor PecnyOmuku benapycs Ha 2011-2015 rr., rutaHupyercst yBeiu-
YUTh MCIOJIH30BAHUE MECTHBIX M BO30OHOBIIAEMBIX MCTOYHHKOB dHeprun B 1,9 pasa (mo 5,7 MiH.
T.y.T.) ¥ Ha YETBEPTh 3aMECTUTh JIOJII0 UMIIOPTUPYEMOTo mpupoaHoro ra3a k 2020 r.

YcnoBus 11t pa3BUTHS OMOHEPTeTUKH B bemapycu sBISIOTCS SKOHOMHYECKH 00OCHOBaH-
HBIMH U TEXHUYECKH BO3MOXHBIMUA. OHUM 3 CYIIECTBEHHBIX UCTOYHUKOB TOTYUEHUS SHEPTHH U3
BO300HOBJISIEMBIX HCTOUYHUKOB SIBJsieTCsl Ouora3. buoraz — 3TO KOHEUHBI MPOAYKT aHA3POOHOTO
paszioxenus (OposkeHHs) MEPBUYHON M BTOpUYHON Omomacchl. Ilenpio maHHON pabOTHI SIBIISICTCS
orieHKa 3 (HEKTUBHOCTH BBIPAOOTKH M MCTIOJIb30BaHUSI OMOTra3a U3 OPraHUYECKHX OTXOJO0B KUBOT-
HOBOJICTBA ISl POU3BOJICTBA 3Hepruu B PecnyOnmke benapyck. buorazoBeie TEXHONIOTHH C HC-
MOJIb30BaHWEM B KauecTBe cyOcTpaTa OpraHMYeCKHX OTXOJIOB KMBOTHOBOIYECKUX (epM HMEIOT
KOHKPETHBIE TIPEUMYIIECTBA.

Bo-niepBbIX, JKMBOTHOBOJCTBO PECITyOIUKU XapaKTepU3yeTCsl BHICOKOW CTENEHbIO KOHIICH-
Tpaluy U creruanu3anud. [Ipou3BoACTBO KUBOTHOBOAYECKOM MPOMYKIUU CKOHIICHTPUPOBAHO HA
KPYIHBIX MpeAnpuatusx (pepMax U KOMIUIEKCaX) — B HAcTosllee BpeMs (DYHKIIMOHUPYET OKOJIO
100 kpymHbIX (comepxamntux 6osee 5000 rosos) pepm mo otkopmy KPC, 97 kpymnubix (comepika-
mmx 6os1ee 50000 ros10B) CBUHOBOAUYECKUX KOMITIEKCOB M 60 mTHiieBoguecKux xo3siicts. [1o gaH-
HbIM HaruoHanbHOTrO cTaTucTuyeckoro komutera Ha 1 suBaps 2014 r. B X03sHCTBaxX BCEX KaTero-
pHYi YUCIICHHOCTh KPYITHOTO POTaToOro CKoTa cocraBmiia 4,3 MIIH. ToJioB, 4To Ha 1,1 % MeHbIIe aHa-
JIOTHYHOW JaThl TpeblAyIIero roaa, kopoB — 1,5 muH. ronos (Ha 0,3 % Oosbiie), cBuneit — 3,3
MITH. ToJ10B (Ha 22,2 % menbiie), nTuisl — 45,7 MiH. TosoB (Ha 7,9 % Oosnblire).

Bo-BTOpBIX, BEINIEYKa3aHHOE KOJIHMYECTBO C.-X. KHBOTHBIX IMMPOU3BOJUT €KETOIHO OKoyio 94
MJTH. TOHH OPraHMYEeCKUX OTXOM0B (HAaBO3a M MOMETa), KOTOPhIC, B OCHOBHOM, CKJIaIHPYIOT OKOJIO
MPOU3BOJICTBEHHBIX MIOMEIICHHUN B CIIEIIUAIIEHO 000Dy IOBAHHBIX HAKOTIUTEISIX.

B-TpeTbux, NOMOTHUTENBHBIM MPOIYKTOM aHA’POOHOr0 OpOKEHHS BTOPUYHOW OMOMACCHI
SIBIIICTCSI OMOTYMYC, KOTOPBIN TOCJIE ONpeaeieHHOl n0paboTku (yaaleHusi BPEIHBIX MPUMECEH)
MOJKET CJIyKUTb IEHHBIM OpPraHNYeCKUM yA00pEeHUEM.

B-ueTBepThIX, OMOTa30BbIE TEXHOJOTUU MPEANONATaloT CYIIECTBEHHOE YIyUIIEHUE IKOJIO-
TMYecKOi 00CTaHOBKHU B PECIyOJIMKE U 3a €€ MpeesaMy, OCKOJIbKY HaBO30XPAaHWIIUIIA MPECTaB-
JSIOT CePhE3HYI0 YIPO3y OKPYKAIOIICH Cpejie 3arpsi3Hsisl MOBEPXHOCTHBIE U MOA3EMHBIC BOJIbI HUT-
paTamu, OpraHM4eCKMMH BEIeCTBAMU, HOHAMHU TSKENIbIX METAJJIOB, Pa3IUYHBIMH MUKPOOpPTaHHU3-
Mamu. KpyrioroanuHoe BHeCeHHE HaBO3a HA OJIM3IIekKAIIHE TIOJIS U CENTbCKOXO3SIMICTBEHHBIE YTOIbS
TaK)Ke yCHJIMBaeT oOlliee 3arps3HeHHe OKPY’Kalollell cpelpl, MPUBOIUT K aBTPOPUKAIIUN TOBEPX-
HOCTHBIX BOA0EMOB. [IOoTEeHIIMANIBHEIN BBIXOJ OMOra3a OT KHBOTHOBOJICTBA U NTHIICBOJCTBA B be-
Japycu:



Ve = 26345900 60 + 8167240 65+ 232320090 == 1,7+ 0,53 4 0,29 = 2,52 mupg.m®.
B ToHHAX yciaoBHOro tommea; M = &53%° 1,25 = 2,016 MAH.T.

Taxum 06pa3om, MOKHO 3aMeCTUTh 22% UMITIOPTHPYEMOTO Ta3a.



YK 621.74:504.3.
YYT'YHOJMUTEWHOE ITPOU3BOJICTBO
KAK UICTOYHUK 3ATPA3ZHEHUS OKPYKAIOIIEN CPE/BI

benopycckuil HalMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
(baxkyapTeT TOPHOTO JeJ1a U HHXXEHEPHOM SKOJIOTUI

Kaxoska C.B., rp. 102310
HayuHsblii pykoBoauTens - cT. npenogaBaresnb Cumpopckas H.B.

JlureitHoe TPOU3BOICTBO SIBJISICTCS. OTHOW M3 OCHOBHBIX 3arOTOBUTENBHBIX 0a3 MallIMHOCTpOE-
Husi. OKOJIO MOJIOBUHBI BCEX 3aIOTOBOK, UCIOIb3YEMbIX B MALTMHOCTPOCHUH, MOTYyUYaIOT JIUTHEM.

TexHonorus aUThsI U3 YyTryHa MpEeACTaBIseT cO00M BecbMa CIOXKHYIO U MHOTOKOMITOHEHT-
HYIO CUCTEMY TE€XHOJOTUYECKHUX MPOLIECCOB.

Bce u3BecTHBIE TEXHOJIIOTHYECKUE MPOLIECCHI MTPOU3BOJCTBA YYTyHA M €r0 MOCIETyIOIIETo
nepeiena COmpoBOXKAATCS 00pa3oBaHUeM OOJIBIIOT0 KOJIWYECTBA BPEIHBIX Tra30B U IMBUIH, IUIA-
KOB, IIJTAMOB, CTOYHBIX BOJ, COAEPX AIIUX Pa3INYHble XUMHUYECKHE KOMIIOHEHTHI, CKpara, OKaJu-
HBI, 0051 OTHEYTIOPOB, MyCOpa U JPYTUX OTXOJIOB.

JluteiiHOe MPOU3BOJICTBO OTHOCUTCS K OJJHOMY M3 HanboJiee 3KOJOTHYECKH HeOJIaronpusT-
HBIX MPOM3BOJICTB KaK MCTOYHHUK 3arpsi3HEHUs: aTMOoc(hepsl U BOJOEMOB, a TaKKe 00pa30BaHUS OT-
xon0B. B PecryOonuke bemapychk pazMernieHo 00JbIoe KOJIUYECTBO MPEANPHUATHN, OCYIIECTBIISIO-
IIMX JIUTEHHOE MPOU3BOACTBO, - UCXOJ U3 ATOTO, MPEJOTBPAILICHUE U YMEHbBIICHHE HETaTUBHOTO
BO3/ICIICTBUS TaHHOTO MPOU3BOJICTBA HA OKPYKAIOIIYIO CPENy SIBJISIETCS BECbMa aKTyallbHBIM.

Jyist cokpalieHusi BRIOPOCOB M COPOCOB 3arpsI3HSIONIUX BEIIECTB B OKPYKAIOIIYIO Cpeay Ha
NPEINPUITUH, UMEIOLEM JTUTeHHOEe MPOM3BOACTBO, HE0OX0uMa MOJIEpHHU3AIMS 000pyAOBaHUS U
TEXHOJOTHI YYTYHOIUTEUHBIX I[€XOB, a TAK)KE YCTAHOBKA COBPEMEHHBIX 3(D()DEKTHUBHBIX OYHCTHBIX
COOPY>KECHUH.

HemanoBaxknoii 3amaueit nus PecnyOnuku benapych sBisieTcst pecypcocOepekeHne u CHU-
JKEHHE OTXO/0B MPOU3BOCTBA, BEIBO3UMBIX HA MOJUTOHBI, IyTEM HCIOJIb30BaHUS UX KaK BTOPUY-
HBIN pecypc.

Hcnonb30BaHus 0TXO0/10B JIUTEHHOTO MPOU3BOJICTBA C KaX/IbIM T'OI0M CTAaHOBUTCS Bce Oosee
OCTpOH, TaK KaK COBPEMCHHBIH YPOBEHb TEXHOJIOTHH M IMOTPEOHOCTEH 00IIecTBa HEM30CHKHO TIPH-
BOJISIT K YBEJIMYCHHIO IIPOU3BOACTBA U, KaK CJIE/ICTBUE, YBEINYCHUIO KOJIMYECTBA OTXOI0B. B TO ke
BpEeMsl, CBAJIKM U OTBAJIbI NIEPENIOJIHEHBI, BbIIEJIEHUE HOBBIX TEPPUTOPUI MO TOJUTOHBI CETOJIHS HE
IpeJICTaBIsIeTCsl BO3MOXKHBIM. M3-32 BETPOB MPOUCXOAUT MOCTOSIHHOE MbUIEHUE OTBAJIOB, YTO MpPHU-
BOJUT K 3arps3HEHUIO BO3AYIIHOTO OacceiiHa. Ocalku BBINIETAYMBAIOT U3 OTBAJIOB DJIEMEHTHI U
COEJIMHEHUS, YTO MPUBOAUT K 3apa’KEHUIO TPYHTOBBIX BOJ M MOYBHEL. B uTOre naxe ocBoOOXaeH-
HbI€ M3-TI0J] OTBAJIOB 3€MJIM CTAHOBSTCS HEMPUTOAHBIMU JJISI CEIBCKOXO035IMCTBEHHOI'O UCIIOJIb30Ba-
HUS, 00pa3yloTcs TaKk HAa3bIBA€MbIE «HHyCTPUATbHbBIE Iy CTHIHUY.

OcCHOBHBIE MaCCOBBIE OTXOJIbl YYTYHOJIMTEHHOTO MPOU3BOJICTBA MPECTABICHBI 0TpaboTaH-
HbIMH ()OPMOBOYHBIMHU TecKamu (ropesasi 3eMJisi), YTHUIU3AIKs KOTOPBIX MMEET BaKHOE SKOHOMH-
yeckoe 3HaueHue (mpuMepHo pacxomyercs 1 T nmecka mpu npousBoacTBe 1 T auths). O0bem obOpa-
30BaHMS TOpenod (GOPMOBOYHOM 3eMiu sl ipeanpusatuii Pecnybnuku benapych cocraBnser 6o-
jee 8 ThICSY TOHH B TOJ. BONBIIYI0 UX YacTh PEreHepUPYIOT, OJHAKO U HE MOAJIeKAIlIUe pereHepa-
UK TOPEJIBIC 3€MJIM TaK)Ke MOXKHO MCITOJIB30BaTh. PereHeparus ropeaoi (hopMOBOUHOM 3eMJIU 3a-
KITIOYAeTCsl B M3BJICYCHUH METANIMYECKUX BKIIIOUEHUH, YAACHUU MBUTH, MENKUX (hpaKkuuil TIMHBI
U APYTUX BKIIOYEHUH - OCTIE YeTO BTOPUYHBIM pEeCypc BHOBB MYCKAIOT B MPOU3BOICTBO.

Hcnonb3oBanue ropenoit GopMOBOYHOMN 3eMIIM B KaYECTBE BTOPUYHOTO CHIPhsI B UyTyHOJIH-
TEWHOM TPOU3BOJICTBE MO3BOJIUT CHU3UTH KOJMUYECTBO MOTPEOIISIEMBIX PECYPCOB B CE€0ECTOMMOCTh
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IIPOU3BOJICTBA JIUThSI B Pa30BbIX (hOpMax, a TakKe YJIYUIIUTh SKOJOTHYECKYIO CUTYalHIO, IMyTeM
YMEHBIIEHHUS IJI0IA/Ield OTBAJIOB.
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V/IK 66.097
MPOBJIEMA YTUJIN3ALIMN BAHAIANCO/IEPKAIIETO IJIAMA TOII

Yepuorysora A.B., rp. 102310
Hayunslif pykoBoAHUTENb — KaH[I. TEXH. HAyK, foueHT Jlantenok C.A.

TemnoanexkrporieHtpais (TIL]) — pa3sHOBUAHOCTH TEIJIOBOM AJIEKTPOCTAHIIMK, KOTOpasi HE
TOJIBKO ITPOU3BOJUT MIEKTPOIHEPTHIO, HO U ABIIACTCSA HCTOYHUKOM TEIUIOBOM SHEPIMH B LICHTPAJIH-
30BaHHBIX CHCTEMax TEIUIOCHAOKeHHs (B BHJE Mapa W ropsideil BOJbI, B TOM YUCIie U I obecrie-
YEHHSI TOPSIYEero BOJAOCHAOKEHHS M OTOILICHUSI KIJIBIX U MPOMBILIICHHBIX OOBEKTOB).

IIpu nmpousBoacTse 3nekTpo’Heprun Ha TOIl B pe3ynbrare pazaudHbIX TEXHOJIOTHYECKUX
IIPOLIECCOB OKA3bIBAECTCS 3HAUUTENIBHOE BO3ICHCTBHE HAa OKPYIKAIOLIYIO CPEAy B BHJE KOJIMYECTBA
noTpeOIIEMBIX BOJHBIX PECYpPCOB, 3arpsA3HEHUs aTMOc(epHOro BO3ayXa, a Takke oOpa3oBaHUs
OTXOJI0B B BUJE LIUIAMA.

OCHOBHBIM TOIUTMBOM JJICKTpOCTaHIIMK PecrnyOmuku Bemapych sSBAsSeTCs MPUPOIHBIN ras3,
TaK KakK [10 CPAaBHEHUIO C Ma3yTOM IIPUPOJHBIN ra3 sBisieTcs HauOoJee 3K0I0rnyecky 0€30MacHbIM
IPUPOAHBIM pecypcoM. B mensix 6e30macHOCTH B pesKUMe ITyCcKa KOTJIOB U B KAUECTBE PE3EPBHOIO
tormBa Ha TOL ucnons3zyercs MasyT.

IIpu cxxuranum masyta oOpasyercs 30J1a, YaCTh KOTOPOM OTKJIQABIBACTCS Ha KOHBEKTUBHBIX
MOBEPXHOCTSAX HarpeBa 3HEPreTMYECKUX M BOAOIPEHHBIX KOTIOB. it 60pbOBI C 30J0BBIMH OTJIO-
XKeHUAMH, KoTopble cHmkaoT KIT/[ KOTnoB, MpUMEHSIOT BOJHYIO OOMBIBKY Hapy>KHBIX MOBEPXHO-
cteii HarpeBa. CTOYHbBIE BOJbI, 00pa3yIoLIrecs B MpoLecce OOMBIBKH, COOMPAIOTCS B CHEIMATIBHYIO
eMKOCTb. M3-3a IpUCYTCTBHSI B COCTaBE 30JI0BbIX OTJIOKEHUIN OKUCIIOB CEphl M CBOOOAHON CepHOU
KUCIIOTBI OOMBIBOYHBIC BOJIBI UMEIOT Kucyto peakuuto (pH 1,3-3), moatoMy ux HEHTpanu3yroT 1ie-
JIOYHBIMH peareHTaMu. Tak Kak [UIaM COJACPXKUT 3HAYMTENIbHYIO JOJII0 BaHaIus (KOHLEHTpAIUs
BaHaausA B nuiamax B mepecdere Ha V05 cocraiser 1,5-15 %), ero npuHATO Ha3bIBaTh BaHA M-
COJZIEprKaIUM IIJIAMOM.

JIaHHBIN BUJI OTX0J1a, OTHOCAIIMNCS KO 2 KJacCy OMAacHOCTH, He mnepepadaThiBaeTcs, a Xpa-
HUTCA B OOJBIINX 0ObEMax B BUJE OCAJKa IO CJI0EM BOJIbI HA TEPPUTOPUH MPEANIPUATUS B CHCIIH-
QIBHO 00OPYZOBAaHHBIX CEKIMAX, B KOTOPHIX OCYIIECTBISIETCS HEHTpanu3anusi OOMBIBOYHBIX BOI.
Cek1uM 3aHUMAIOT 10CTaTOYHO OOJIBIIYIO0 TEPPUTOPHUIO, OHU PAaCCUMTAHBI HA ONpEAEIEHHbIH 00beM
OTXOJI0B, TIOCJIE 3allOJIHEHUSI KOTOPOTO «KapTa UIaMOOTBaJIa» MOIEKUT KOHcepBauuu. Takum 00-
pa3oM, npodiaema nepepabOoTKM JaHHOTO BHUJA IUIama sSBISETCS aKTyallbHOW I SHEPreTUYECKOM
otpacnu Pecryonuku benapych.

IlepepaGoTka TEXHOTEHHBIX BaHAIUICOAEPIKAIIMX OTXOJOB B HEOOXOIMMBIX MacIiTabax
TpeOyeT HaJM4Ms COOTBETCTBYIOIIMX TEXHOJOIMUecKuX pemeHui. CyIiecTByeT HECKOJIbKO BO3-
MOYKHBIX BapHaHTOB 10 OOpAIEHUIO C BaHAIMICOIEPKAIIMMHU OTX0AaMHU, OCHOBAHHBIX HA UCIIOJb-
30BaHUH PA3JIMYHBIX CLIOCOOOB 00€3BPEKUBAHUS M HEUTpAIN3allMU OOMBIBOYHBIX BOJ KOTJIOB.

Jns sHepreTryeckoi orpaciu PecnyOnuku benapych npennouTHTENbHON SABISETCS TEXHO-
Jorusi 00e3BpEKMBAHUS BaHAAUNWCOAEPIKAILErO 1IIaMa, KOTOpas MO3BOJISET MOJIy4aTh B BUIE TO-
BapHbIX NPOJIYKTOB COEAMHEHHUS BaHAIMs, HUKENS U MeIu, 00pa3ys IpU 3TOM HEHUTpaIu30BaHHbIC
0OMBIBOYHBIE BOJBI, NMOJJIEKAIINE TOBTOPHOMY MCIONIb30BaHMIO. [Ipu naHHOHN cxeme 00e3Bpexu-
BaHUs OOMBIBOYHBIX BOJ IlIJJaMa B IPUBBIYHOM MOHMMAHUU HE 00pa3yercs, 4To, OECCIOPHO, SBIIS-
€TCsl NPEUMYILECTBOM.
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VIIK 614.7

BJIMAHUE ABTOMOBUWJIBHOT'O TPAHCIIOPTA
HA ATMOC®EPHBIA BO3JIYX TOPOJA HUKOJIAEBA

UepHOMOpPCKHI rOCYJapCTBEHHBIN YHUBEpcHTET MeHHM [leTtpa Moruisl,
r. Hukounaes, Ykpanna

Bacskuna E. U., cTyn. 5 kypce
Hayunslii pykoBoguTens - A.neA.H., npod. Murpscosa E. I1.

DKOJIOrHUecKue mpo0IeMbl OONBIIIMHCTBA TOPOIOB, TJIABHBIM 00pa30oM HamOoJjee KPYITHBIX
W3 HUX, CBS3aHbI C YPE3MEPHON KOHIICHTPAIMEH HAa CPaBHUTEIHHO HEOOBIITNX TEPPUTOPHIX Hace-
JICHUSI, TPAHCIIOPTA W TPOMBIIUICHHBIX TPEANPUATHH, ¢ 00pa30BaHUEM aHTPOIIOTCHHBIX JIaH IIad-
TOB, OUEHB JJAJICKUX OT COCTOSIHHUS IKOJOTHYECKOTO PABHOBECHS.

[Ipu Bceii BaXXHOCTH TPAHCHIOPTHO-IAOPOIKHOTO KOMITICKCA KaK HEOTHEMJIEMOTO 3JIeMEHTA
SKOHOMHKH HE CTOMT 3a0bIBaTh M O €ro BEChMa 3HAUMTEIHLHOM HETaTMBHOM BO3JCHCTBHE HA IMPH-
POJIHBIC SKOJIOTHIECKHE CUCTEMBI.

HukonaeB - kpynHbIN MPOU3BOJICTBEHHBINA, aAMUHUCTPATUBHBIN U KyJIbTYpHBIN 1IeHTp Hu-
KOJIaeBCKOM 00JIaCTH, PaclojI0KeH Ha 1ore Ykpanne. OIHON U3 CTpaTErHYECKHUX 3a7a4 COIMAIbHO-
SKOHOMHYECKOT'O POCTa PETHOHA SBJISETCS Pa3BUTHE TPAHCIOPTHOTO moteHruana. I'opox Hukomna-
€B UMEET JIOCTATOYHO BBHITOJHOE TeorpaduiecKoe MOJIOKCHNE - Ha BXOJ€ K BHYTPCHHHM BOIHBIM
IyTSAM, MOIIHYIO TPAHCIOPTHYIO CHCTEMY, B COCTaB KOTOPOM BXOIAT BCE BHIBI TpaHcCHopTa (Ke-
JIE3HOZIOPOXKHBIN, MOPCKOHM, pEYHO#, aBTOMOOWIbHBIN, BO3AYIIHBIH M TPyOONpoBOaHbIH). Uepes
ropoj MPOXOIAT MEXKIyHAPOIHbIC U HAIlMOHAIBHBIC aBTOJOPOTH. A TaK)Ke HAIMYHE CYIOXOIHBIX
BOJHBIX apTEPUI UrpacT BEAYIIYIO POJIb JIJIS BHIMOJIHCHUS M HapalllMBaHUS IPY30ICPEBO30K H pa3-
BuTHs HukosaeBckoro tpancnoptaoro ysina [1]. Tak kak 99,8 % rpy3omnepeBo30K OCYIIECTBISETCS
UMEHHO aBTOTPAHCIIOPTOM, TO MCCIICIOBAHHUE BIMSHUS MMEHHO 3TOTO BHJIa TPAHCIOPTA €CTh MPH-
OpPUTETHBIM B Topojie Hukomnaese.

Jlyis ymagHoro BBIOOpA MyTEW CHWKCHUS 3arps3HEHHs, HE0OXOIUMO, TIPEKIAEC BCEro, U3y-
YUTH TPAHCTIOPTHYIO CTPYKTYPY U OCOOCHHOCTH 3arpsi3HEHUS BO3AyXa aBTOTPAHCIIOPTOM B TOPOJIE.

B unbpacTpykType TpaHCIOpTHOH OoTpaciu ropoga HukonaeBa HacumrthiBaeTcs okosio 10
ABTOTPAHCTIOPTHBIX MPEANPHUATHH, KOTOPhIC 3aHUMAIOTCS MACCAKUPCKUMH MEPEBO3KAMU M OKOJIO
30 - rpy3oBeiMu. Co31aHa CETh TOPOJCKUX aBTOOYCHBIX MapIIPYTOB O0IIeH MpoTskHOCThIO 1580
KM, KoTopas chopmupoBaHa u3 96 aBToOyCcHbIX MapuipyToB. JIjisi 006cy>XKMBaHUS MapIIpyTHOU ce-
TH, 110 coctosiauio Ha 2014 rox, ucnonb3yiores 19 aBToOycOB OONBIINON BMECTHTEIBHOCTH, 183
cpenneit m 1008 mukpoaBToOycoB. Beero 3anmetictBoBansl 1320 equHUIT MOABUKHOTO COCTaBa, U3
KOTOPBIX B CPEHEM €XKEJTHEBHO BBIXOIAT Ha TUHUIO 0KoyIo 1250. CorinacHO CTaTUCTHYCCKUM JaH-
HBIM [2], eKeroaHbIii 00beM MEPEBO30K aBTOMOOMILHBIM TPAHCIIOPTOM OOIIETO MOJL30BaHMS B T.
Hukomnaese cocraBnser 94500 Thic. maccaxupoB. UTo KacaeTcsi rpy30MepeBO30K, TO TPy30000pOT
cocrasiseT 789,4 MiIH. T. KM.

Takxke ¢ pOCTOM YHCICHHOCTH HACEJICHUS, PACIIUPSIFOTCS MOTPEOHOCTH JIFOJICH, a CIIe/IoBa-
TEJHLHO, 3TO BBI3BIBACT MHTEHCHBHOE pa3BUTHE MH(]pacTpykTypbl HukomaeBa. J[nHamuka ducicH-
HOCTH HacelleHus B . HukoaeBe u ero moTpeOHOCTH B KOM(OPTE BIUSIOT HA KOJIHYECTBO TPAHC-
MOPTHBIX CPEJICTB, OCOOCHHO JICTKOBBIX aBTOMOOMJICH B YaCTHOW COOCTBEHHOCTH. 3a mocneanue 20
JIET KOJMYECTBO JICTKOBOTO aBTOTPAHCIIOPTA BHIPOCIIO mouTH B 2 pasa. Tak, B 1985 roxy B 1. Hu-
KOJIa€BEe 3aperucTpupoBaHo 23424 enWHMII YaCTHBIX aBTOMOOWIICH, TIPH YHCICHHOCTH HACEIICHUS
481,0 Teic. wen. B 2005 roxy B ropone yxxe HacuuthiBaeTcs 43142 eauHUI] 9acTHOTO JIETKOBOTO
aBTOTpaHCHOpTa Npu yucieHHoctu HaceneHus 508,5 Toic. uen. u B 2013 rony — 71444 equnun npu
MEHBIIIEM HacelieHnH - 495,2 TrIc. ye.
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HarnsaHo nuHaAMHUKY M3MEHEHHUS KOJMYECTBA TpaHCHopTa mo roxam (¢ yactoTod B 5 e,
HaunHas ¢ 1985 u 3akanumBas 2014 rr.) npejacrasieno Ha rpaduke (puc. 1), e 4eTKO MPOCIeKH-
BAacTCA YBCIMYCHHUC KOJIMYCCTBA aBTOMO6I/IJ'IeI\/'I, OH H€ MOXCT HC BJIUATH HA COCTOSAHUEC aTMOC(I)ep‘
HOTO Bo3nyxa. Ha momto aBrorpancnopra B T. Hukomaese npuxoautcs 10 85 % ot oOmiero koanye-
cTBa BhIOpOCOB [3].
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Puc.1. Jlunamuka konudecTBa aBTOTpaHcnopTa B T. Hukonaese

[Ipu TOM, 4TO ONMH aBTOMOOWJIL BhIOpachiBaeT B arMocdepy ¢ OTpadOTaBIIUMH Ta3aMH
ok0510 200 pa3sIuYHBIX KOMIIOHEHTOB, Takux, Kak okcuabl a3ora NOy (cmecs NO u NO;) yacTh ko-
TOPBIX OT 00mIero 3arpsi3HeHus: cTaHoBUT 50 %, OKCUa yriepoja, TUOKCUI Cephl, YIIIEBOIOPOIBI,
aKpOJICHH, KCUIJIOJ, OeH3(a)upeH, CepHUCThIH aHruapua, (eHos, (hopMajbIerua, CepoBOIOPOI,
TBepable JacTHIbl U Ap. OOIee KOIUYeCTBO BPEIHBIX BHIOPOCOB B aTMOC(EpHBINM BO3AYX Iepe-
JTBUKHBIMU UCTOYHUKAMU 3arps3HEHUs cocTaBiseT 21,5 Thic. T.

ABTOMOOWJIBHBIN TPAHCIIOPT, KaK JBIXKUMBIA HMCTOYHUK 3arps3HCHUS, UMEET OTPOMHOE
BIIMSTHUE Ha KOCHCTEMY TOpoja, B TOM 4YHCIlie Ha aTMOoc(epHbIi Bo3ayx. [Ipexnae Bcero, aTo cBsiza-
HO C OTPOMHBIM KOJIMYECTBOM aBTOMOOWIICH COCPEIOTOYCHHBIX B IICHTPAIBHON YaCTH Topoja, ¢
OOJIBIIUM KOTUYECTBOM aBTOMOOMIBLHOTO OOIIECTBEHHOTO TpaHcmopTa. J1ig CHIKEHUs ToA00HOT0
TryOUTEIIEHOTO BIIMSIHHE CIICIyeT pa3padoTaTh WHAMBHAYAIBHO JIJISI TOPOAA MyTH PETYJIHPOBAHHS
KOJIMYECTBAa aBTOMOOUJICH B YacCTHON COOCTBEHHOCTH 3a CYET BHEIPEHHUS KECTKHMX HOPMATHBHO-
MPABOBBIX OrpaHWuYeHUi. UTO KacaeTcsi OOIIEeCTBEHHOTO aBTOMOOWJIBHOTO TPAHCIOPTA, CIICTYeT
NEPEeUTH OT aBTOMOOHMIBHOTO K 3JIEKTPUUECKOMY, KOTOPBIM MMEET ropas3io MEHbIIee BIUSHUE Ha
OKpYXalollel0 cpeay M MUHUMalbHOE BIMsIHME Ha atMocepHblii Bo3ayx. B r. Hukonaese ectsb
pa3BeTBIEHHAS CETh TPAMBAMHBIX U TPOJJICHOYCHBIX MyTeH, MO3TOMY CIEAYeT yACTUTh ITOMY KO-
JIOTUYECKOMY BUJy TPAHCIIOPTA JOJKHOE BHUMAHUE.

CHnucoK UCIOJIb30BaHHBIX UCTOYHUKOB
1. nBectuunonHbIi nacnopt r. Hukonaesa.
2. Cratuctuueckuii exxeronnuk HukomaeBckoii o6mactu. ['maBHoe ympasnenue craTucTiuku Huko-
JaeBCKOM obnacTu.
3. Odurmanpuenii mopran HukomaeBCKOH 00JaCTHON rOPOACKOM aIMUHHUCTPAIMU. [DIeKTPOHHBIH
pecypc] peskum mpoctyna: http://www.mykolayiv-oda.gov.ua/ua/myko/transport/
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V/IK 556.3
XAPAKTEPUCTHKA MTOA3EMHBIX BOJ HUKOJAEBCKOI OBJIACTH

YepHOMOPCKHI rOCYJapCTBEHHBIN YHUBEpcUTET UMeHH [leTpa Moruiisl,
r. Hukomnaes, Ykpanna

borarens H. O., ctya. 5 kypc
Hay4nslii pykoBOAUTENH - A.1TEM.H., mpod. Mutpsicosa E. I1.

Hcnonp3oBaHne MOA3EMHBIX BOJ YPE3BBIUAHO aKTyallbHO IS MHOTHUX TEPPUTOPHHA, BEIb
OHU MOTYT HMCIIOJIb30BAaThCsS /ISl pa3HbIX Ha3HAueHUH. Ho 11 3TOr0 OHM JOJDKHBI, KAK MHHUMYM,
OBITh B HAJTMYWHU U XapPAKTEPU30BATHCS MPH ATOM MOAXOSIIAM COCTaBOM. PacCMOTpUM OCHOBHBIE
XapaKTePUCTUKHU TMOA3EMHBIX BOJbI HukomaeBckoil 005acTé, 4TOOBI OMpEAeInuTh, BO3MOXKHBI JIH
OHU JIJISl KICTIONTb30BAHMS, M KAKYIO 4acTh TIOTPEOHOCTEH ClIOCOOHBI TOKPHITH.

B HuxonaeBckoi 001acTH HCMONB3YIOTCS KaK MOA3EMHBIC, TaK U MMOBEPXHOCTHHIC BOJHBIC
pecypcesl. 1o yaeapHBIM TIOKa3atessiM BogoodecnedeHHOCTH HukonmaeBckast 001acTh 3aHUMAET OJ1-
HO M3 MOCJICTHUX MECT Cpe/in obnacteit Ykpauss [1].

[Ton3zemubIe BOIBI, KOTOPBIE MOOBIBAIOTCS Ha TeppuTopuu HukomaeBckol o0iactu, TiiaB-
HBIM 00pa30M HCIIONB3YIOTCS AJIs YAOBIECTBOPEHUS XO3SHUCTBEHHO-OBITOBBIX U MUTHEBBIX HYXK] Ha-
cenenust. KonndyecTBo 3amacoB MpecHBIX MOA3EMHBIX BoJ (¢ MuHepamusaimei 10 1,0 F/,I[Ms) orpa-
HU4eHO. Ha GONBIIMHCTBE TEPPUTOPUH OOJACTH PACTIPOCTPAHEHBI MOI3EMHBIE BOJIbI, XHMHUYECKUN
COCTaB KOTOPBIX HE COOTBETCTBYET HOPMATUBHBIM TPEOOBAHMSIM TI0 Ka4eCTBY MUTHEBOM BOAbI. [1o
naHHbIM ['ocydera pacmnpesenenrne Boa03a00poB Mo IO 0YeHb HEPAaBHOMEPHO, B CPETHEM TI0
oOmact; Ha 11,2 KM? TJIOMIAIN TPUXOAUTCS 1 CKBaXKMHA ISl XO3SMCTBEHHO-TIMTHEBOTO BOJIOCHA0-
xenus [1].

[Iporunosnsie pecypebl st HukomaeBckoi 00acTH onpeiesIieHbl TI0 TaHHBIM PerHOHAIBHON
ouenku (Kammuoc H.H., 1977 r.) u anpo6upoBansl 'K3 CCCP (mpotokon Ne7869 ot 29.06.71 r.,
ot 28.07.78 r.), YTK3 (mpotoxon Ne3886 ot 21.03.1978 r.) 1 yTOYHEHBI TPOTOKOJIOM pabovero co-
Bemtanust BOO «Kpemmreonorus» ot 02.06.1983 r. B konuuectse 441,6 ThIC. MS/CyTKI/I.

B cpentem Ha 1 xurens o6nactu npuxogures 0,067 M3/CyTKH SKCILTyaTAlMOHHBIX 3a1aCOB
MOI3eMHBIX BOJ (IPOrHO3HBIX pecypcoB - 0,360 m/cyTku). PachpeseeHue dKCIUyaTAlHOHHBIX
3a1macoB MOJA3EMHBIX BOJI MO aJIMHHUACTPATUBHBIM pailoHaM HepaBHOMepHO. OCHOBHASI YacTh NpH-
ypoueHa k nonuHe peku HOxkHbIi Byr, rhae skcrulyararmoHHble 3amackl cocTaBisitoT 60,91 Thic.
v/eyTin — 70 % OT BeeX IKCIUTyaTalMOHHBIX 3aracoB [2, 3]. U1 LeHTpaIn30BaHHOTO BOXOCHAGKEHHUS
HACEJICHHBIX IyHKTOB W MPEANPUSATHI Ha TeppuTopun HukosiaeBckoil 00aacTu pa3BedaHbl U yTBEP-
JKJICHBI SKCILTyaTAI[MOHHBIC 3aI1achl 10 7 MecTOpoXkaeHHsM (12 yuacTKOB) MO3EMHBIX BOA [2].

[Monoxxennem Ha 2012 roa Ka4yecTBO BOJ MO ATHM yYacTKaM, IO JAaHHbIM HwuKoIaeBCcKOM
THPOJIOTHYECKOM MapTHH, MOXKHO TIPEICTABUTH CICIYIONIMM 00pa3oM (Tabum. 1).

Taxoke peryyisipHO BBITOJHSIOTCS UCCIEIOBAHHS U TE€X CKBAXHH, KOTOPHIC HCIIOJIB3YIOTCS
JUTSL HETICHTPATH3UPOBAHHOTO BOJAOCHAOXKEHUS. AHATU3UPYS TaOJIUYHbBIC JaHHBIC W JaHHBIE MO OC-
TaJIbHBIM CKB)KMHAM, MOXXHO TIPUHTH K BBIBOJIaM, YTO IOJI3EMHBIC BOJBI O00JACTH B CBOEM 0OJIb-
NIMHCTBE XapaKTEPHU3YIOTCS TOBBIIICHHON MHHEpaM3alield 3a CYeT BO3IACHCTBHS TEXHOTCHHBIX
($aKTOpOB, TaK KaK HAXOMAATCS MPEUMYIIICCTBEHHO B HE3AIIUIIICHHBIX YCIOBUSIX OT MOBEPXHOCTHOTO
3arpsi3HEHUSI.

B HapyIIeHHBIX YCIOBUAX Ha OOJBIINX BOJ03a00paxX yPOBHEBBIM PEXKHUM MOI3EMHBIX BOII, B
OCHOBHOM, ONpEJEISIeTCS BETUIHMHON Bo100TOOpa. Ha oTnensHBIX BOI03a00pax, pacioyioKeHHBIX
B NpUOpexkHBIX 30Hax UepHoro mops u byrckoro numana (O4akoBCKHiT BOm103a00p, BOA03a00pBI
Ko06eBo-PribakoBckoii 30HBI OTIbIXa, OJNBIIAHCKHIA BO03a00p U JIp.), B CBS3H C [UIUTCIBHON U
WHTCHCUBHOMW JKCIUTyaTallMed OTMEYAeTCsl MOBBINICHHE MHHEPAIH3AIMK TOA3EMHBIX BOJ] 32 CYET
MOJTATHBAHUS 0O0Jiee MUHEPATM30BAHHBIX BOJ| C BOJOHOCHBIX TOPU30HTOB, 3QJICTAIONINX BBIINIE U
HIDKE, a TAK)KE MMOBEPXHOCTHBIX BOJl UepHOro Mopst u byrckoro nmumasa.
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Taomuma 1. KauectBo nmoazemunix Box Hukonaesckoi obinactu

Munepanmsans, Wonnslii cocras, %

Ha3zBanue yuactka Y HCOs | CI | SO.2 | Na* Mgz+ cat
Bpanueckas 1,2 66 18 | 16 | 57 26 18
BosHeceHnckas 0,8 48 16 23 27 14 54
Harsrainusckas 0,5 40 14 28 27 22 43
Onec.-KummneBckast 0,5 47 18 33 31 22 54
JlomaneBcKast 0,9 59 24 19 78 12 10
Kpusoosepckas 0,8 49 24 | 49 | 39 37 23
HoBoonecckas 0,8 39 51 11 36 20 43
Ouaxkosckas 1 1,1 26 64 11 59 33 9
OuakoBckas 2 0,9 29 62 10 48 37 15
Cannopa 1 2,7 13 73 21 73 19 8
Cannopa 2 5) 19 34 | 48 | 41 43 17
lanumuHOBCKAA 0,4 30 60 25 57 37 15

Ha Bomo3abopax, pacnofioxkeHHBIX B MpUOpekHOU mosioce YepHoro Mopst u byrckoro numa-
Ha, BO3MOXKHO JIaJIbHEHINIeE YXY/IIICHUE KaueCTBa MOA3EMHBIX BOJ 3a CUCT MOATATHBAHUS HEKOH-
JUIIMOHHBIX TTOBEPXHOCTHBIX BOI.

CTOUT YyHOMSIHYTb, YTO IPH HETTTYOOKOM 3aJIeTaHUU BOJJOHOCHOTO TOPU30HTA B YCIIOBHSIX €C-
TECTBEHHOW €TI0 HE3alIMIICHHOCTH MOJ3EMHBIC BOJIBI IOJBEPIKEHBI HUTPATHOMY 3arpsi3HEHHIO.
VIMeHHO 3TO sIBICHME M XapaKTEpHO Uil HEKOTOpBIX ydacTkoB. B 2012 rony BeisiBneno 10 yuyacrt-
KOB 3arpsisHeHnst Hutparamu (coxepxkanue 54-415.3 mr/am’), B GoasmscTse 310 IlepBomaiickuii
paiioH, rie OTPaXkaroTCs MOCIIEACTBHS HAKOTUICHHS COSIMHCHUI a30THOM IPYIIbI B TIOYBAaX U IPYH-
TOBBIX Bojax [3].

Kak BuauM, KpoMe HEJOCTATOYHOCTH 3alacoB MOA3EMHBIX BOJbI Ha TEPPUTOPUU OOJIACTH,
Ka4ecTBO BOJBI HE BCET/Ia HA/JIC)KAIINE M HE BCETJa MOXKET UCIIOJIb30BaThCs ISl MUTh. Tak, ca-
MBII BaXKHBIH TOKa3aTeNlb — MUHEPAIU3aIUs — B PAJC CIydacB MPHOJIMKACTCS K MPeAeIbHOMY 3Ha-
gennto, 1 r/aM°, a MHOA U mpeBbImaeT ero. KpoMe Toro, OmacHOCTh B HEKOTOPHIX PaifOHaX HOCHT
MOBBIIICHHOE COJICP)KaHUE HUTPATOB. A MOTEHIMAIbHAS OMACHOCTh COCTOMT B HEIOCTATOYHOM 3a-
IIMIICHHOCTH TIOBEPXHOCTHBIX BOJ, BCJIEICTBHE YEr0 KauyeCTBO BOJBI MOMKET YXYAIIATHCS B pe-
3yJIbTaTe BO3JCHCTBUS HAa HUX HEOPTaHU30BAHHBIX CTUXMUHBIX CBAJIOK, HEOYMIIEHHBIX CTOYHBIX
BOJI I XO3IHCTBEHHOU NEITEIHLHOCTH.

Jlnsi CHIKECHUSI CTETICHH aHTPOIIOTEHHOTO BO3JCHCTBHS Ha MPHUPOAHYIO Cpely HeoOXOAuMOo
YUUTBHIBATh KOMILUIEKC MPOIIECCOB U SIBJICHUH, CBA3aHHBIX C MPUPOTHBIMU U TEXHOTEHHBIMHU (pakTo-
paMu, KOTOpbIE HETaTHBHO BIMSIOT HAa TUAPOTCOJIOTHUECKYIO0 0OCTaHOBKY. TeXHOr€HHOE OCBOCHUE
TEPPUTOPUU JOJDKHO OCYIIECTBISATHCS ITyTEM BCECTOPOHHETO W3YUYEHHs MPUPOJHBIX YCIOBHU U
NPOTHO3UPOBAHUS UX U3MECHCHUH.

CIucoK NCIOIH30BAHHBIX HCTOYHUKOB

1. SIxicTe BogHUX pecypciB MUKOJAIBIIMHU. CTaH, MPOTHO3, pallioHaJbHE BUKOPHUCTAHHA 1
BiaTBOpeHHs [EnexTponnuii pecypc]/ pexxum nocrymy: http://www.vodhoz.com.ua/2010-10-19-14-
29-39/26-2010-11-10-08-38-33/267-2012-08-09-09-08-56

2. Boxni pecypeu [Enextponnmii pecypc]/ pexxum nocrymy: http://www.vodhoz.com.ua/2010-
10-19-12-12-31/68-2010-10-25-12-51-17

3. PerionanbHa J0OMOBIJB NMPO CTaH HABKOJIMIIHBOTO MPUPOJHOTO cepeoBHIa B MUKOaiB-
cekiit obmacti y 2012 porri. - YnpaiiHHS €KOJIOTii Ta IPUPOAHUX pecypciB MukomaiBchkoi obJac-
HOT JIep>kaBHOT aaMiHicTparlii, - Mukonais, 2013. — 204 c.
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VIK 631.46
BUOTECTUPOBAHMWE ITOYB, 3ATPSI3HEHHBIX HE®TEIPOYKTAMHU

benopycckuii HAMOHAIBHBIN TEXHUYECKUI YHUBEPCUTET
(bakynpTeT TOPHOTO JeJ1a M HHXEHEPHOM SKOJIOTUN

Pymsuuesa E. 1O., rp. 102311

Pa3paboTka HE(TAHBIX peCypCcoB, C OJHOW CTOPOHBI, YIIyYIIAET yCIOBUS KU3HHU OOIIECTBA,
C JAPYroil — NpUBOJUT K BBITECHEHUIO NMPUPOAHBIX COOOIIECTB, U 3aMEIEHUIO0 €CTECTBEHHBIX CHC-
TEM WCKYCCTBEHHBIMH, 3aTrPSI3HCHUIO OKPY’KaloIIeH cpeasl (B YaCTHOCTH, MOYB, PEK M BOJIOEMOB),
MOBBIIICHUIO XUMUYECKOH, (PU3MUECKON U MCUXUYECKON HArpy3Kd Ha OKPY’KaIOLIYI0 Cpedy U >KU-
Bble opranu3mel. HedregoObua u3mMeHseT mouTu Bce KOMIIOHEHTHI IPUPOAHOM cpeasl — aTMocde-
Py, PaCTUTEIBHOCTD, MOYBY, MTO/I3€MHbBIE BOJIbI, TPYHT U JakKe KJINMaT.

B nameil pabore uccriemyeTcs BO3MOXKHOCTb OLEHKH 3arps3HEHUS OKPYKAIOWIEH Ccpeibl
He(TEempOoayKTaMU METOJIOM OMOTECTUPOBAHUS.

MpbI pemuiag UCIoIb30BaTh B HAIIEM HCCIEAOBAHUN METO]] OMOMHAMKAIINH, TaK KaK OH HE
TpeOyeT CI0KHOTO 000PYyI0OBaHMsI, TOCTYTICH (UHAHCOBOM M TEXHUYECKOM IIJIaHE.

MpI npefnonaraeM, 4To AUArHOCTHUKA TIOYBBI 3aTPS3HEHHON HEPTEPOAYKTaMU BO3MOXKHA C
PUMEHEHHEM MeTo1a OMOMHANKAIIMY U UCTIOJIb30BaHUEM JKUBOTHBIX, KaK TECT — OOBHEKTOB.

Heas:  OueHuTh  BO3MOXXHOCTM ~ OWMOTECTHPOBAHUS  TPU  3arpsi3HEHMH  TOYB
He(dTenmpoayKTaMHu.
3apaum:

1. BeiOpatb MecTO IPOBEICHHSI HCCIICIOBAHUS.

2. BeiOpaTh onTUManbHBIN TeCT 0OBEKT I TPOBEICHUS UCCIICIOBAHUS

3. BBISBHTH ONITUMAIBHYIO METOIMKY JJISl OLEHKH 3arpsi3HEHUS TOYB He(PTEpO yKTaMH.

B kauecTBe MecTa mpoBeICHUS HCCIEIOBaHUS HAMH OBLI BBIOpPAH ACBATHIA HEPTIHOU KyCT
3aKOHCEPBUPOBAHHOTO MeCTOpOXaeHus [IputnHCKOE.

B kagectBe mepBOro ydacTtka HCCIEIOBaHHs BbIOpaHa TEPPUTOPHS ACBATOrO HEPTSIHOTO
kycra [IprmmHCcKOTO MecTopokaenus. CkBaxkuHa Ne 46 nedrsiHoro xycra Ne 9 Opla 3aKOHCEpBHPO-
BaHa B 1987 r., mocnennss nara 6ypenus 11.02.81.

BTtopoii yuactok pacnonarancs B 80 M. ceBepHee ydyactka Ne 1. Y9acTok HU3KHMA, MECTaMU
3a00JI0YCHHBIH, HAXOIUTCS 32 pe/eslaMH [IIIaMOBOT0 aMbapa.

[Tpo6b1 oTOMpaINCh METOAOM KOHBEpPTA C TEPPUTOPHH ILIOMIAIBI0 5 M?, ¢ KaXIO0# TOUKH
Opanu 1o 4 npoOsl Ha paznuynoii riryoune (Ne 1 =0 -5 cm; Ne 2 = 15 — 20 cm; Ne 3 = 35 - 40 cm;
Ne 4 =45 - 50 cm).

Jlisi IepBUYHOTO HCCIIEOBAHUS BO3MOXHOCTEH MCIIONB30BaHHUS OPraHU3MOB B KauyeCTBE
TECT — MHIMKATOPa MBI UCTIOJIH30BAIHM TIOYBY C aHOMAJIBHO BBICOKHM COJICpKaHUEM HE(TETPOTyK-
TOB B3ATYIO C TOBEPXHOCTH HAITOYBEHHOTO HEPTSIHOTO MATHA.

Jlnst ynoOcTBa HasibHEHIIeH paboThl MBI TIEPEBEIIH UCCIICTYEMBIH MMapaMeTp B BOJHYIO CPEIY
Uit 3Toro, Mbl Opanu HaBecky mouBbl (50 u 100 r) mo6asmsum 100 MI° BOJIBI, pa3MemBaiu, oc-
TaBJSUTH Ha 1 CyTKH, JaBalld Cpelle OTCTOSTHCS M WCIOJIh30BAU BOAY C IPUMECHIO HE()TETPOIyK-
TOB B JlaNibHee padore.

B kxadecTBe KOHTPOJIS MO aHAJIOTHYHOW METOJUKE OblIa B3ATa MMOYBA, HE COJEPIKAINAS TTPH-
Meceit HeTerpoayKTOB (C KOHTPOJIBHOTO Y4acTKa).

Ha ocHOBe NOTy4eHHBIX TaHHBIX BEIYUCIVIIN CpEeIHINA % THOETH apTeMUH 110 y4acTKaM.

Yuyactok Nel (ycji0BHO 3arpsi3HEHHBbI)

Cpennuit % ruGenu apremun npu riay6use mpoost 0 — 5 cm (100r/5min’)= 80%

Cpenuuii % ruGenu apremun npu riayouue npobsr 15 — 20 o (100r/5mn°) = 45%

Cpenruit % ruGenu apremuu mpu riay6use mpoost 35 — 40 em (100r/5mir’) = 10%
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Cpennuit % ruGenu apreMun npu riiy6use mpobs 45 — 50 eM (100r/5mir’) = 5%

YyacTok Ne2 (YCJI0BHO YHCThIi)

Cpennuii % rubenu apTeMun BO BCEX MCCIEeNyeMbIX Mpobax coctaBmi MeHee 1%.

Jlyis ompenenenus KOHIICHTPAIMU HEPTEPOIyKTOB B MOYBE, 00pa3iibl MOYB OBLTH Tepesa-
HBl B aHAIUTHYECKYIO JabopaTopuio mpu JlemapraMeHTe MPUPOIHBIX PECYPCOB M OXPaHBI OKPY-
xatrouieit cpensl I. 0. CTpexeBoi.

BriBoa

B xo/e mpoBeIeHHBIX HCCIEIOBAHUN TYIU U YKCyCHAass HEMATOAa HE MOKa3aJld YyBCTBH-
TEJIEHOCTH K 3arps3HEHUI0 HePTenpoaykraMu. [loaToMy st AambHEWIIEro MCCIeJOBaHUS OITH-
MaJIbHBIM TECT — 0OBEKTOM ObLia TIPU3HAHA apTEMHs, KOTOpas TMOKa3aja BBICOKYH) YyBCTBHTEIIb-
HOCTB K 3arps3HEHUI0 HEPTEIPOTYKTAMH.

JUisl TIpUMEHEHHs HALICH METOAMKH IOCTATOYHO T00ABUTh 5 MI HCCIGLYeMOH BOIHOI
Cpelbl B KyJIbTypy apTeMHUH, M €CJIH CIyCTS CYTKU TMOeNh apTeMuu coctaBumia Meree 1% , To uc-
clieyeMblii 00pa3en] MOKHO MPHU3HATH YHCTBIM, €CIIM BhIle 5% WcciaemyeMblii oOpaser] — 3arpsis-
HeH. UeM BBIIIe MPOIEHT THOSTN apTeMUH, TEM BBIIIE MPOIEHT KOHIIEHTPAIMU He(DTEIPOIyKTOB B
npooe.

Hamre mpenmosnoskeHue, 4TO AMArHOCTHKA TOYBBI 3arpsi3HEHHON HEQTENPOIYKTaMH BO3-
MOJKHA C MMPUMEHEHHEM MeTo/1a OMOWHAMKAIIMY U MCIIOJIb30BAHHEM JKUBOTHBIX, KaK TECT — 00BEK-
TOB — IOATBEPANIOCH.

VJIK 550.42
3ATPA3HEHUE AHTPOIIOTEHHOM PTYTHIO

HanmonansHbIN TEXHUYECKUNA YHUBEPCUTET Y KpauHbI
WHCTUTYT 23HOProcOepekeHUs U YHEPTOMEHEHKMEHTA

[etpenko O.B., Kocsk U.B, Mensanuyk M.O., JIo6 O.C., rp. 03-21
HayuHblil pyKOBOIUTENb — KaHA. TEXH.HAYK., JOIEHT Jpruko A.O.

B ycnoBusix pocta TEXHOT€HHOI'O 3arpsi3HEHHMS Ha OKPYXKAlOUIYH Cpely PTyThIO, HU3KUM
IPOM3BOJICTBOM U OBITOBOM KYJITYpPOH, IIPH HEJOCTATOYHOCTH MIPOTPAMM 3aIUTHI OT BIUSHUS 3TO-
ro ¢akTopa U uX CKyJHOM (HHAHCUPOBAHUH, NMPpodIeMa MpodheCCHOHATBLHON 1 SKOJIOTHYECKH 00Y-
CJIOBJIEHHOCTH MHTOKCHUKALIMM PTYTHIO ABJISETCS aKTyaJIbHOM.

B nocnennue roasl oHON U3 HauboIee akTyadbHBIX HAYYHO - MPAKTUYECKUX MPoOJIeM cTa-
JI0 U3y4EHHUE BIUSHUS yXYIICHUS YKOJOTHYECKOM 00CTaHOBKH Ha 3/10pOBbE HaceleHus. B cBs3m ¢
3THUM 0Cc000r0 BHUMaHHS 3acily’KHBAET BOIPOC O 3arps3HEHUU OKpPYXKalolled cpeabl UMEHHO TeX-
HOT€HHOU PTYTHIO.

PryTHast pyna-muHepan kiacca cyiab(uUI0B, YTO MOJy4YMiIa IPEYECKyl0 Ha3BaHUE IIMHHA0O-
PHT, B IEPEBOJIE «JIPaKOHbsI KpoBb». 110 psAny yTBepkaeHHI yUEHBIX Ha3BaHME Npuluia B ['pennto
n3 Uaguu.

PTyTh - 31eMeHT NOOOYHOM MOATPYIIBI BTOPOIl TPYMITEI IIECTOTO MEPUO/Ia MEPUOANIECKON
cucteMbl xumudeckux 3neMeHToB JI. 1. MenneneeBa ¢ atomHbiM HOMepoM 80 - mepexoIHbIN Me-
TaJIJI, IPU KOMHATHOHM TeMIepaType MpeAcTaBiIsIeT co00il TSHKeMyto cepeOprcTo-0enyro KHUIKOCTb,
napbl KOTOPOU YpE3BBIYANHO STOBUTHI.

B nmpupone uzBectHo okono 20 MUHEpalloB PTYTH, HO TJaBHOE MPOMBIIUICHHOE 3HAYCHHE
umeet kuHoBapb HQS (86,2% Hg).Kunosaps - HgS - munepan , cynspun prytu (I1). Camsrii pac-
MIPOCTPAHEHHBIN PTYTHBIM MHHepan . MIMeeT KpacHyl0 OKpacKy , Ha CBEXEM CKOJI€ HAIIOMHHAET
nsTHa KpoBU. Ha BO3/TyXe MOCTENEHHO OKUCISETCS C MMOBEPXHOCTH , TIOKPHIBAsICh TOHKOM IUIEHKON
u3meHunBoctu. Conepxut 85,83% pryTH.
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HepanmonansHoe 10ObIBaHME M HECOBEPILEHHBIN MPOLECC YTWIN3ALUU PTYTH MPUBOIUT K
PTYTHOMY 3arpsi3HEHUIO TEPPUTOPUM, YTO B CBOIO OYEPEb BEIET K LIEJOW LENU HEraTUBHBIX I0-
CJIeICTBUH B OKpyXkatomiei cpene.Hanbomnee spkuM mpuMepoM TEPPUTOPHH C KaTacTpOPUISCKUM
PTYTHBIM 3arpsi3sHeHUEM siBisercs: LleHTpanbHblil yriaeHocHbIH pailon /lonbacca, B KOTOPOM pacrio-
10keHO0 HUKUTOBCKOE PTyTHOE MECTOPOKACHHUE.

JUist u3ydeHHsl Xapakrepa paclpOCTpaHEHHs PTYTH IO Iutomaau LleHTpanpHOro paiioHa
Jlonbacca ¢ moMoInpio mporpamms "Surfer 6buUTH MOCTPOEHBI KapThl paclpeaeieHus cpeaaux (o
TIOJTIO IIAXThI) 3HAYCHUI PTYTHU C Ucciexyemon teppuropun (puc. 1).

1oy
7

£ L |
3760 3770 3780 3790 3800 3810 36820

Puc. 1. Pacnpenenenue cpeJHUX 3HAUCHUH PTYTH Ha IJIOLIAIU LIEHTPAlIbHOro paifoHa /lonbacca

C nmaHHOU KapThl BUAHO, YTO HAUOOJBIINE KOHIICHTPAL[MH PTYTH B YIIIsX, T. €. Oojee 2,4 r/t
cocpenoroueHsl BOMM3M HukuroBckoro pyanoro moins u BOnm3u maxtel uMm. B.W.Jlenuna. Hau-
MEHbBIINE KOHUEHTpPAllUU PTYTH B YIOJbHBIX IUIaCTaX HAOIIOAAIOTCS B FOXKHOM M IOro-3amaJHou
gacTsx paitona 0,8 r/T u meHee.

CoBpeMeHHasi ctaTucTuka mo ['opimoBke yrueraer. OOuime uccieoBaHUS aMEPUKAHCKHX
YUEHBIX U crenuaiucToB Kadeapsl «[1one3HpIX HCKOMaeMbIX M HKOJOTHYECKOH reonorun» JloH-
HTY moxkazanu, yTo B pailoHax, mpuieraromux kK HUKHTOBCKOro pryTHOTO KOMOMHATA, COmepxkKa-
HHe napoB pryTu coctaBiser or 155-300 mo 1427-1680 mr/m , 4To sBISIETCS MPHUYMHOW PTYTHOU
MHTOKCUKAIIK JKUTENIEeH 3TOro paiioHa, NOBBIIIEHHON 3a001€BaEMOCTH, arpecCuu HACENICHUS U JeT-
CKOM CMepTHOCTH. B mouBe okpy:Karomieil TeppuTOprUH, OTCTOHHUKE U 30JI€ PacTeHUI OOHapyKEHBI
KOHIICHTpAILlMK PTYTH, npeBbiaromue GoroBbie B 10-15 pa3. Comeprkanue MeTauia B MOA3EMHBIX BO-

nax B paitione Hukurosckoro prytHoro kom6unara B 20-30 pa3 npessiaer I'JIK.

Yem ke OMacHO 3arps3HEHHE PTYThIO IS uesioBeka? B ycinoBusx 3arpsi3sHeHUs Cpeiibl 00u-
TaHUS BO3MOXKHO TOTAaHNE M30BITOYHBIX KOJIUYECTB TSKEIBIX METAIOB B IMHUIIEBBIC MPOMAYKTHI,
YTO MPECTABIISIET OMACHOCTH IS 30pOBbs YenoBeka (Puc. 1).

3arpasHAIOLLME BeLLeCTBa
l
v | L

Atmocdepa ¢ 5 Moysa ¢ s Bogoembl

[

TaApoOUOHTbI
Pactenne ¢ s uBoTHbI «—> ap

! ! !

MwLeBble NPOLYKTHI

l

Yenosek

Puc. 1. [lytu pacnpocTpaHeHus pTyTH IO NHUILIEBBIM IETI0YKaM
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Tspkenple MeTaibl OMAcHbl TEM, YTO CIIOCOOHBI HAKAIJIMBAThHCS, U 00Pa30BBIBaTh BBICOKO-
TOKCUYHBIE METaJNIOCOJEPIKAIINE COCTUHEHUS, U BMEIIMBATHLCS B META0OIUYECCKUI IIUKI JKUBBIX
OpraHU3MOB, BbI3bIBas y YeJIOBEKa M KUBOTHBIX psll 3aboneBaHuil. [lomumo Toro, 4ro onpeneneH-
HOE€ KOJIMYECTBO TSKEIIBIX METAJNIOB MOCTYNAeT B MHUINEBHIE TPOAYKTHI U3 MepepadaThiBA€MOTO ChI-
pbst (IpH aHTPOTIOTEHHOM 3arpsiI3HEHUH TI0YB, BO3/yXa, BOJbI), TOKCHUYHBIC 3JIEMEHTHI MOTYT IO-
1acTh B MUIIEBBIC POIYKTHI BO BPEMsI TEXHOJIOTHYECKOTO mpoliecca (M3 Marepraia 000pyI10BaHuUs,
B KOTOPOM MPOBOJUTCS 00pabOTKa M XpaHEHHE ChIPhs), U3 BBOAMMBIX B MHIILY J00ABOK.

VJIK 599.001
CBETOBOE 3ATPSI3HEHUE

HaunonanbHblil TeXHUYECKUI YyHUBEpCUTET Y KpauHbl «KHWEBCKUN MOJUTEXHUYECKUM UHCTUTYT»
WHcTtutyT 3HEprocOepexxeHns U SdHeProMeHeKMEHTa

Manaxosa H.C., HocoBa B.A., 3axapuenkob.B., Ps6omanko M.O., rp. 03-21
HayuHb1i1 pykoBoauTeNb - KaHA.TEXH.HAYK., JoLEHT Jpruko A.O.

Koraa-to cnoxHo ObUIO MPEACTABUTH MOSBICHUE TEPMUHA «CBETOBOE 3arpsi3HEHHE» — Ka-
3aJ10Ch ObI, CBET — 3TO CUMBOJI BCEro YMCcTOro u nooporo. Ho TexHuueckuii mporpecc caemnan cBoe
neno. Ha naHHBII MOMEHT 4eoBEK CBOEH AEATENbHOCTBIO BMEIIAJICS ITOYTH BO BCE YTOJIKU 3€MIIH.
U1 370 npuBeno k ToMy, 4TO Halla IUIaHEeTa CTPagaeT OT MHOTUX BHUJIOB 3arpsi3HeHus. B naHHol pa-
00Te MBI XOTUM OCBETUTH €IIe OAHY MPOOIEMY COBPEMEHHOCTH, KOTOpask K COXKAJICHUIO MaJlo U3Y-
YeHa, 3TO CBETOBOE 3arpsi3HeHue. PemieHne nmpoOiembl 3arps3HEHUs OKpY’Karolled cpesibl MMeeT
00JbIII0€ 3HAYEHHUE JUIS HAC U HAllero Oyaymiero, MO3TOMY 3Ty TeMy HEBO3MOXKHO HE OTHECTH K
aKTyaJbHOH. 3HAYMMOCTb PELIEHHsI IIOCTABJIEHHBIX MPOOIeM B JTaHHOW paboTe O4eBHIHA, BEJlb BCE
MBI CTPAJIaeM U3-3a 3arpsi3HEHUS OKpPY Kalolel cpeibl. J|eHCTBUTENBHO €CTh HaJl 4YeM 3aayMaThCs U
HONpoOOBaTh CENATh XOTh YTO-TO, YTOOBI €CJIN YK U HE YMEHBIINUTh 3TOT MOKAa3aTelb, TO XOTs Obl
HE JIOMyCTUTh €ro aOCOJIFOTHOTO 3HAYCHUSI.

CaeroBoe 3arpsisHeHHe - 3T0 hopMa (PU3NMUECKOro 3arps3HEHUs], HapyllIeHHE €CTECTBEHHON
OCBEILIEHHOCTH MECTHOCTU B pe3yJIbTaTe JEHCTBUS MCKYCCTBEHHBIX MCTOYHUKOB cBeTa. OCHOBHBI-
MU MCTOYHUKAaMH CBETOBOI'O 3arpsI3HEHUS SBJIAIOTCS KPYIIHbIE TOPO/a U IPOMBIIIJIEHHBIE KOMIUIEK-
cel. CBETOBOE 3arpsi3HEHHUE CO3JAETCA YIMYHBIM OCBEILEHHEM, CBETALIMMHCS PEKIAMHBIMU IIIUTA-
MU WM IpoxkekTopamu. B EBpone MHOrme QUCKOTEKM HAINpaBIIAIOT MOIIHBIE ITyYKH CBETA B HOY-
HOe He0o.

VY4eHble NPUIIN K BBIBOJY, YTO 3TOT BHUJ 3arpsA3HEHUS BO3HUK BCJIEJCTBHE HEPALMOHAb-
HOT'0 UCIOJIb30BAaHUS UCKYCCTBEHHOI'O CBETA, YTO B CBOIO OUEPE/b MPUBOAUT K NIEPEPACXOY DIIEK-
TPO3HEPTUHU.

Bonbmiast 9acTh HCKYCCTBEHHOTO CBETa HANPABIISETCS WM OTPa)XKaeTcsl BBEPX, YTO CO3AAET
HaJ[ TOPOJIaMU « CBETOBBIE KymoJia ». D (HEeKT OCBEImEeHHOro Heba ycuauBaeTcs Onarogapsi UMEro-
LIUMCS B BO3JIyX€ a3p030JisAM. EXKEroaHblil poCT CBETOBOIO 3arpsA3HEHUs B pa3HbIX cTpaHax EBpo-
II6I cocTaBiisteT oT 6 1o 12%.

OpHMM M3 MOCHENCTBUN UYPE3MEPHOIO MCIIOJIB30BAHMSI MCKYCCTBEHHOI'O CBETA SIBISIOTCS
norepu dHepruu. '"MeXITyHapoaHas acCoUMalis TEMHOTo Heba'" yTBEp)KAaeT, 9To Ha HOYHOE OC-
BEIIIEHHUE 110 BCEMY MHpPY €XeroJHo Tpatutcs cBbime 1,5 mupa. gomn. CHIA, a Taxke BblpabaThiBa-
eTcst Oornee ueM 12 MiIH. T TMOKCHIA YTIIepoa, BEAYIIETO K 00pa30BaHMIO MAPHUKOBBIX Ta30B. Ou-
3MYECKHE JIMIa MOTYT BHECTH CBOIO JIENTY B YMEHBILIEHHE CBETOBOTO 3arpsi3HEHMS - MPUTIYLIUThH
CBET y ce0st ToMa B HOYHOE BpeMs U YOeUTh CBOMX pabOTOIATENeH, U MECTHBIE TOCYAapCTBEHHBIC
YUPEKACHUS, CCNIATh TO KE CaMoe.

20



OT HenmpaBWIBHOTO OCBEUICHMs CTPANalOT BCE BHJBI )KMBBIX OPraHU3MOB, KOTOPBIE BELYT
HOYHOM 00pa3 >ku3HU. VMICKyCCTBEHHOE OCBETJICHHE OKpPY)KAIOLIEH Cpeabl BIMSET Ha IMKI pocTa
MHOI'MX PACTCHHH, a TaKKe COMBAIOT C IyTH MEPENETHBIX MTHL], CTAPAIOLIMXCS 00JIeTaTh O4ark Iu-
Buin3anuu. CornacHo HaOMIOAEHUSAM, KaXKAbIH YIWYHBIN CBETHJIBHUK €XKECYTOUHO SBISETCS MPH-
yuHO# rudenu 150 HacekombIx. YemoBek Takke CTpaaaeT OT HCKYCCTBEHHOTO OCBEICHHMsI, HAOJIO-
JIAIOTCS Pa3JIMYHbIC OTKIIOHEHUS JKU3HEACATEIbHOCTH, a TAKXKE yBEIUUEHHUE CIydaeB 3a00JIeBaHUs
pakoM. Bo3MOXHBI OTKIIOHEHUSI B TOPMOHAJILHOM OajaHce, TECHO CBSA3aHHOM C BOCIPUHUMAEMbIM
IIUKJIOM JHS ¥ HO4YH. M3 Gosee 04eBUIHBIX MOCIEACTBUN HYKHO OTMETUTh MEHEe KPETKUI COH, H,
KaK CJIEJICTBHE, OBICTPYIO YyTOMIIIEMOCTb.

Ceituac cymiecTByeT HECKOJIbKO MHHOBAIMM, KOTOpPbIE MO3BOJIAT B OyIylieM OOpOThCS C
TUM BUIOM 3arpsizHeHus. [Ipodeccop ABpaam Xaum pazpaboTan yCTpOUCTBO ISl KOHIECHTPAIUN
COJIHEYHOI'O CBETa, KOTOPOE MEePeAaeTCsl yepe3 BOJIOKHUCTO - ONTHUYECKUE Kabenu. DTO MO3BOJISET
UCIIOJIb30BaTh €CTECTBEHHBIN cBeT. CTyE€HTHl U3 YHUBEPCHUTETA IlITaTa BUCKOHCHH co37aliu 3aMK-
HYTYIO NUIIEBYIO 3KOCHUCTEMY. B repMeTHuHOM cOCylle HaXOAUTCA HECKOJIBKO BHAOB MUKpPOOpPIa-
HU3MOB, B pe3yJIbTaTe CBOEH KU3HEEATEIBHOCTH 00pa3yloT CBET.

1o HameMy MHEHUIO TpobOIeMa ¢ UCKYCCTBEHHBIM OCBEILLCHHS €KETO/IHO YCIIOKHAETCS, M0-
ATOMY HYXHO UCKaTh U pa3padaTbIBaTh METObI €€ PELICHHUS .

MBI XOTUM MPEUIOKUTH CBOIO UACI0 OOPHOBI CO CBETOBBIM 3arpsi3HEHHEM - 3TO YCTaHOBJIE-
Hue nbuieyjgoBuTeneil. OHM yMEHbBIIAIOT KOHLEHTPALNIO MEJIKON IbLIM B BO3AYXE M MOITOMY OC-
na0msiroT 3¢ ekt cBeToBoro Heba. A camoe IilaBHOE, Ui Hac, OyAyIIuX SKOJIOTOB U JJIsl BCEro Ha-
cesieHHs 3eMJIH, 3TO MOHUMAaTh TO, YTO OYUCTUTDH 3aMyCOpPEHHYI0 aTMoc(epy BecbMa HENIPOCTO, Ha-
JI0 UCIOJIb30BATh OCBEILEHUE TOJIBKO TOTJa, KOI/la 3TO HE00X0AUMO, a Takxke 3((eKTUBHO pacrpe-
JIEJISATh CBETOBYIO SHEPTHIO BO BCEX TIOpPOAAX.

VJIK 631.15

COBPEMEHHOE COCTOSHHE U OKOJIOI'O - SKOHOMHWYECKHUE
INPOBJIEMbI

B CEJIbCKOXO3AWMCTBEHHOM ITPOU3BOJICTBE

HanmonansHbIN TEXHUYECKUN YHUBEPCUTET Y KpauHbI
WNHcTuTyT SHEprocOepeKeHUs M SHEPrOMEHEIIKMEHTA

Knouok B.A., I'epacumenko E.C., rp. 0O3-21
HayuHblil pyKOBOIUTENb — KaHA. TEXH.HAYK., JOIEHT Jpruko A.O.

ThICSUENETUAMHM CUNUTAJIOCh, YTO CEJIbCKOE XO3AMCTBO ABISIETCS APYroM Hpupoisl. OHO
OnvKe K MPHUPOJIE O CBOEH CYHIHOCTH, IMIMPOKO HCIIOJIB3YET CHUJIBI IPUPOABI HETIOCPEACTBEHHO B
MIPOU3BOJICTBEHHOM TpOIlecce U, Ka3aloch Obl, 0osiee Ipyrux oTpacieil 5KOHOMHUKH 3aMHTEpPECOBa-
HO B TOM, 4TOOBI MpHpoJa OblIa YUCTOM, KUBOM, TUIOAOTBOPHOI. HOo B mpomeninem cTojeTuu 3a
KOPOTKHH CPOK MOJIOKEHNE N3MEHUIOCH KOPEHHBIM 00pa3oM. B pesysbTare BHEIpEHUSI B CEIbCKOE
XO35IIICTBO MHIYCTPHAJIBHBIX METOJIOB MPOM3BOACTBA U3MEHWIOCH COOTHOLIEHUE CUJI MEKIY NpH-
pOIOil M CEIbCKOXO3AMCTBEHHOM OTPAC/Ibl0 KOHOMUKHU. [IpUMEeHEeHHE CIOKHOW M TSKEJIOW Ma-
IIMHHOW TE€XHUKH, XUMHU3AIUSA U METUOpALUs 3eMelb, KOHIICHTPALUs MPOU3BOJICTBA, OCOOCHHO B
’KMBOTHOBOJICTBE, CHIEJIANN TPHPOJ} BEChbMa YSI3BUMOW Mepe]] JHIIOM COBPEMEHHOTO CEIbCKOXO-
35IICTBEHHOI'O TPOU3BOUTEIS.

B coBpeMEeHHBIX YyCIOBUSIX Pa3BUTHA CEIbCKOTO XO35MCTBA €r0 OTPUILIATEILHOE BO3JEUCT-
BUE Ha IPUPOAY BO MHOTHX CITydasiXx CTAHOBUTCS 00Jiee CEpbe3HbIM, YeM BIMSHUE IPYTHX OTpacien
0OLIECTBEHHOT'O MPOU3BOJICTBA. FIMEHHO C pa3BUTHEM CEIHCKOTO XO3SIMCTBA CBSI3aHbI POCT Aedu-
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IIUTHOCTH BOJIHBIX PECYpPCOB Ha OOLIMPHBIX TEPPUTOPHSIX HAllleH CTPaHbl, yMEHBIICHUE BUI0BOTO
pa3sHoOOpa3usl paCTUTENBHOTO M KMBOTHOTO MHpA, 3aCOJIEHHE, 3a00JIauiBaHUE U UCTOIICHUE T0YB,
HAKOIIJICHHE B TIOYBE U BOJIE PsZa 0COO0 CTOMKHMX M OTIACHBIX 3arpsI3HUTEIICH TPUPOTHON CPEIbI.

TpaguIMOHHO CUMTAIOCH, YTO OCHOBHBIMM HapyIIUTENISIMUA IPUPOJHOTO PABHOBECUS SIBIIS-
I0TCSI TIPOMBIIUIEHHOCTh U TPAHCIOPT, a BO3MOKHOE BPEJHOE BIMSIHHME CEIBCKOIO XO3SMCTBA Ha
OKpY>KalolIyIo cpelly HeaooleHnBaiock. Onnako eme B 60-X rogax Ha mepBoe MECTO IO 3arps3He-
HUIO BBIJJBUHYJIOCH CEJIBCKOE XO3SHCTBO. DTO CBSI3aHO C AByMs oOcTosTenscTBaMu. IlepBoe - 310
CTPOUTENBCTBO KHUBOTHOBOAUYECKUX (PEPM M KOMIUIEKCOB, OTCYTCTBUU KaKOW-THOO OYMCTKH 00pa-
3yIOIUXCSA HAaBO30COAEPKAINX OTXOA0B U UX YTUIN3ALUU; U BTOPOE - HAPYIIEHUE HOPM U IIPABUII
NPUMEHEHUs MUHEPAJIbHBIX YI0OPEHUH U IJ0XMMHUKATOB, KOTOPbIE BMECTE C JOXKIEBbIMU MOTOKA-
MU | [TOJI36MHBIMH BOJIaMU TIOMA/IAI0T B PEKH U 03€pa, HAHOCS CEPhE3HbIH yiiepd OacceiiHaMm KpyTi-
HBIX peK, X PBIOHBIM 3amacaM M pacTuTesbHOCTH. [loaToMy B chepe 0OIIeCTBEHHOTO MPOU3BOJICT-
Ba CEPbE3HBIM HMCTOYHUKOM 3arps3HEHMsI OKPY’KaIOLIEH Cpefbl, HapsAay C MPOMBIIIJIEHHOCTBIO U
TPAHCIIOPTOM, CTAHOBUTCS U CEJIBCKOE XO35HCTBO.

D¢ (HeKTUBHOCTH CENBCKOXO035ICTBEHHOTO MPOU3BOJICTBA, TEMITBI €T0 POCTa 3aBHCAT OT CO-
CTOSIHMA II0YB, a TAKXE OT NMPABUIbHONW OpraHU3allMi MEPONpPUATUH MO uX oxpaHe. OJHAKO B Ha-
cToslee Bpemsi cocTosiHue 3emelnb Poccuiickoit denepannu, HaxoAsmuxcs B cepe ceabCKOX03sii-
CTBEHHOM JI€ATENIbHOCTH, OCTaeTCs HEYA0BIETBOPUTENbHBIM. [IpoBogMMBIE B cTpaHe Mpeodpa3oBa-
HUS 36MEJIbHBIX OTHOIICHH, OTPAa3UBIINCh HA TUHAMHKE CTPYKTYPBHI 3€MeIbHOTO (OHIA, HE MPH-
BEJIM K YJIYYIIECHHIO MCIIOJIb30BAaHUs 3€Mellb, CHIKEHHIO HEOIaronpHuaATHBIX aHTPOIIOTEHHBIX BO3-
JEICTBUI Ha MOYBEHHBIN MOKPOB, BBI3bIBAIOLINX MPOLIECCHI AETPaallii [IOYB CEJIbCKOXO3SICTBEH-
HBIX U UHBIX YTOJUH UM CIIOCOOCTBYIOIIUX UX PA3BUTHIO.

B cocraBe cenbckoxo3siicTBeHHBIX yronuii Poccun 6onee 116 mitH. Ta 3aHMMAIOT SPO3HOH-
HO-OIIACHBIE U IOABEPKEHHBIE BOJHOW M BETPOBOM APO3UU 3€MIIM, B TOM YHCIIE IPOAUPOBAHHbBIE
(53,6 muH. Ta). Kaxkaplii TpeTHil rekTap maiiHu U MacTOUII SBJISETCS SPOTUPOBAHHBIM U HYKIACTCS
B OCYILIECTBICHUU Mep 3alIUTHI OT JACTPAIaOHHBIX TporieccoB [1].

B nocneanue roapl miuomaas 3eMelb CEbCKOX03SIICTBEHHOIO Ha3HAUYEHUsI COKpaTUIach Ha
7,9 MiH. ra. B cTpyKType cenbcKOX03IHCTBEHHBIX YTOJUM COXpaHsAeTCs yCTOMUMBas TEHACHLUS K
COKpAILEHUIO IJIOLIAAM MAlllHU U POCTY 3a CUET ATOrO IJIOMIAAH 3aJ€KHBIX 3€MeJb. Y TpaTa 3Hauu-
TEJIbHBIX IUIOIAAEH MPOAYKTUBHBIX CETbCKOXO035IMICTBEHHBIX YIOJMi 00yClIOBIIEHAa B OCHOBHOM He-
JIOCTaTKaMH UX XO3SIMCTBEHHOTO MCIIOJIb30BaHUs, CI0KHOM SKOHOMUYECKOW CUTYalMEH, HE TTO3BO-
JSIFOIEH B MOJTHOW Mepe OCYLIECTBIATh pabOThI 0 COXPAHEHUIO U MOBBIIMICHUIO II0A0POANS MTOYB
U YIYUYIIEHUIO KYJIbTYPTEXHUYECKOTO COCTOSIHUS 3€MEIb, & TAKKE MPOJI0JIKAIOLIUMCS UX U3bATHEM
JUISL HECEIbCKOXO03HCTBEHHBIX HY K],

N3 cdepbl cenbCcKoX03s1IICTBEHHOTO TPOU3BOJCTBA B PE3yJIbTaTe JAErpajaluy, epeBoia Mo
JpyTye BHJIbl UCIOJb30BaHUS MCKIIOYAIUCH IUIOMIAN Haubosiee IIEHHBIX 3€Melb, a B3aMEH BbI-
OBIBIINX B CEIIbCKOXO3SHUCTBEHHBIH 000POT BKIIIOYAIHCH MPEUMYIIECTBEHHO 3eMJIM HH3KOTO IIPO-
JOYKTUBHOrO norteHnuanga. OLeHuTh B KaKUX-IM00 HATypalbHBIX MJIM CTOMMOCTHBIX IOKa3aTelsxX
MacIITa0dbl MOTEPh JJISl CENbCKOXO3SHMCTBEHHOTO MPOM3BOACTBA HauOOJIee LIEHHBIX B MPUPOIHO-
X03MCTBEHHOM OTHOILIEHUH 3€Mellb HEe MPEACTaBIsAETCS BO3MOXKHBIM, MIOCKOJIBKY B O(UIHATIBHYIO
CTaTHUCTUYECKYIO0 OTUETHOCTb HE BKJIIOYAIOTCS CBEJIEHUS O TIOUBEHHOM IMOKPOBE 3TUX 3eMenb. Oco-
OyI0 TPEBOI'Y BBI3bIBAET COCTOSIHUE METMOPHPOBAHHBIX 3eMenb. CoxpaHseTcss TEHISHIHS pocTa 3e-
MeJlb ¢ HEOJIaronpusITHON MEIMOPATUBHON OOCTAHOBKON U CHUYKEHUS UX MPOJYKTUBHOCTH.

OpnHako NMOTEHIMAIBHBIE BO3MOXHOCTH YBEJIMYEHHSI CEJIbCKOXO03SIMCTBEHHOTO IIPOU3BOJCT-
Ba 3a CUYET OCBOCHMS IPUTOJIHBIX JUISI CEJILCKOTO X0341WCTBA 3€MENIb 3HAUUTEIbHO YMEHbIIatoTCs. B
COBPEMEHHBIX YCIIOBUSX, KaK CBUAETEILCTBYET CTATUCTHKA, IPOUCXOJUT IIOCTOSIHHOE COKpAIllEHNE
CEJIbCKOXO3SIMCTBEHHBIX 3€MENb U OCOOEHHO MAalllHW Ha Aymly HaceneHus. OOocTpeHue JaHHOU
poOJIeMbI CBA3aHO C TEM, YTO Pa3BUTHE HAYYHO-TEXHUUECKOTO MPOrpecca CONPOBOXKAACTCS Upe3Mep-
HBIM HCIIOJIb30BAHUEM CEJIbCKOXO3SIUCTBEHHBIX 3€MENb, B TOM YHCIIE TOYB, MOJ| CTPOUTENHCTBO IPO-
MBIIIIEHHBIX U JPYTHX OOBEKTOB, IS HY’KI TPAHCHOPTA M APYTUX HECEIbCKOXO3SHCTBEHHBIX LIEIIEH.
TenmeHnMs COKpaIIeHus TUIOMIAIN CETLCKOXO3SMCTBEHHBIX YTOANI UMEET TII00aTBHBIN XapaKTep.
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VYXyaleHue KaueCTBEHHOTO COCTOSTHUSL 3€MJIU - SIBJIEHUE TPEBOKHOE U TPYAHOYCTPAHUMOE.
Pazpymienne niaoopoaHOro MOYBEHHOTO CJI0s, UCTOLICHUE, 3a00IauyuBaHme, 3arps3HeHne, 3acoe-
HHE 3eMellb, 3apacTaHue UX COPHSAKAaMH, HENpPaBUWIIbHAS paclallka B yCIOBHIX BETPOBOU M BOJHON
3PO3UH MOTYT HE TOJIBKO HAJIOJTO BBIBECTH 3€MIIIO U3 - CEIbCKOXO03IHCTBEHHOTO 000POTa, HO U Ha-
PYLIUTh JUIUTENIbHBIE SKOJIOTUYECKHE CBSA3U, U3MEHUTh BOJIHBIN OajlaHC, IPUBECTU K YHUUTOXKEHUIO
KHUBOTHOT'O MHUPA, UCTOIIECHHIO JIECOB, OITyCTHIHUBAHUIO, a B OOJBIINX MacIITadax U B MEPCIIEKTHUBE
- K YaCTUYHOMY M3MEHEHMIO KinMaTa. Bee 3To BhI3bIBaeT HEOOXOAMMOCTD PALIMOHATIBHOIO HCIIOJIb-
30BaHMUs M 0CO00I OXpaHbl 3eMelib, MPEAOCTABICHHBIX U HYX] CEIbCKOTO XO34HCTBA, a TaKkKe
NpeHA3HAYCHHBIX U BOOOIIE IPUTOJHBIX U1 ATUX LIEJIEH.

ATponpOMBIIIUIEHHBIH KOMIUIEKC B COBPEMEHHBIX YCJIOBHUSAX MPOJODKAET OBbITH OCHOBHBIM
3arpsiI3HUTENEM 3€MEJIb U APYTHUX AJIEMEHTOB OKPY>KaIOIEH CPelbl: OTXObl U CTOYHBIE BOABI KH-
BOTHOBO/JJYECKUX KOMIUIEKCOB, (pepM M nTuiedadprK, UCTIONb30BaHUE SIOXUMHUKATOB U MECTULIM-
JI0B, IepepadaThIBaONIas IPOMBIIUIEHHOCTb, OCIA0I€HNE TPOU3BOACTBEHHON U TEXHOJIOIMUYECKON
JUCLUIUIMHBL, TPYAHOCTH OCYIIECTBIEHHS KOHTPOJI HA CEJIbCKOXO3SHCTBEHHBIX OOBEKTaX, pas-
OpOCaHHBIX Ha OOLIMPHBIX TEPPUTOPHSIX, - BCE ITO MPHUBOANUT K TOMY, YTO COCTOSTHHE 3EMJTH M BCEH
OKpY’Karollel cpefibl B CEIbCKOM MECTHOCTH, COIVIACHO T'OCYJApCTBEHHBIM JOKJIazaM 00 oXpaHe
OKpY aroIlel CpeJibl, OCTAeTCsl TPEBOXKHBIM, Psii PETMOHOB 00Ja/lal0T MpHU3HAKAMU 30H YpPE3BBI-
YaifHOM 9KOJIOTMYECKOI CUTYalluy UM SKOJIOTHYECKOT0 OeCTBUS.

Pa3BuTHe )XMBOTHOBOJCTBA HA MPOMBIIIJICHHON OCHOBE, CO3JJaHWE NMPOYHOW KOPMOBOU 0a-
3bl, pacIIMPEHUE OTTOHHBIX NMACTOUI, OOJIbIIAs KOHLIEHTPALUS TTOr0JI0OBbSl CKOTA HA OTPaHUYEHHON
IUTOINAAH, U3MEHEHHE TPAIUIIHOHHBIX (JOPM €Tro coaep kaHusi 00yCIOBIMBAIOT HEOOXOUMOCTD HC-
HOJIb30BaHUS OOJIBIIOTO KOJIMYECTBA BOABI U3 PEK, 03€p U IPYTUX BOJHBIX OOBEKTOB, YTO OKa3bIBa-
€T CYILLIECTBEHHOE BIIUSHUE Ha COCTOSIHME CaMHUX BOJIOEMOB M OKpY»Karolled cpensl B 1enom. Kak
U3BECTHO, MPOMBIIIIEHHOE KMBOTHOBOJACTBO - OJIMH M3 CaMbIX KPYMHBIX BojonoTpedureneit. Ha-
IpUMep, Ha MIPOU3BOACTBO 1 M° MOJIOKa TpeOyeTcst 5 M° BojiI, 1 TOHHBI Msica - 20 ThIC. M.

CaHUTapHO-TUTMEHUYECKHE YCIOBUSA Ha (epMax TakKe B OCHOBHOM IOJIEP)KUBAIOTCS C
MIOMOIIIBIO BOJIBI: JIJISi MBIThS )KMBOTHBIX, OYHCTKHA TIOMEIIEHUH W HX Ne3WHQEKIHNH, TOATOTOBKA
KOPMOB, MBIThS ITOCY/bI U aNIapaTypsl, TUIPOCMbIBA HaBO3a U T.J. KOJIMYeCTBO CTOKOB KMBOTHO-
Boueckux komruiekcoB coctapisier ot 250 no 3000 Touu B cytku (ot 90 ThiC. 10 1 MIH. TOHH B
ron). Bmecre ¢ TeM ¢ Bo3pactaHueM MOTPEOICHHs BOBI TSl HY K/l )KHBOTHOBO/ICTBA YBEIHYHBACT-
cs1 cOpOC HABO30COJEPKAILUX CTOUHBIX BOJ B BOJOEMBI, B PE3yJIbTATE YErO OHU 3arpsA3HSIOTCA U
yTpauuBaIOT CBOM MoJe3HbIe cBoiicTBa. [lake cOpoc HEOONBIIMX /103 HEOUMIEHHBIX HaBO30COAEP-
KAIUX CTOYHBIX BOJ| OT YKMBOTHOBOMYECKHX (PEpPM M KOMILJICKCOB BBI3BIBAET MACCOBBIC 3aMOPBI
pBIOBI U MPUYMHSIET 3HAYUTEIbHBIN 3KOHOMMUYECKUH yiiep6. [1oaToMy MHTEHCHBHOE M Pa3HOCTO-
POHHEE BO3JIEHCTBHE CEJIBCKOTO XO35IICTBAa HA OKPY’KAIOLIYIO CpeAy OOBIACHAETCS HE TOJIBKO pac-
TYLUM NOTpeOJIEHUEM MPUPOIHBIX PECYPCOB, HEOOXOAMMBIX JUIsl HEIPEPHIBHOTO POCTa arpapHOro
IPOM3BOJICTBA, HO M 00pa30BaHNEM 3HAYUTEIFHBIX OTXO/I0B M CTOYHBIX BOJI OT KHBOTHOBOIYECKUX
bepM, KOMIUIEKCOB, NTULEPAOPUK U APYTUX CEIBCKOXO3SHCTBEHHBIX 0OBEKTOB.

KpymHbie )KHBOTHOBOTYECKHE KOMITJIEKCH M NTHIIE(HAOPUKN B COBPEMEHHBIX YCIOBHUAX OC-
TAIOTCSI CAMBIMU BPEIHBIMU 3arps3HUTENSAMU OKpY>Karolei cpenpl. O0muii 00beM 0TOpPOCOB KU-
BOTHOBO/ICTBA B KPYITHBIX CTPaHaX M3MEpSeTCS MWILIHApAaMu TOHH. Ha CKOTOOTKOPMOYHOH T10-
majke, rae, Hanpumep, 10 Teic. TooB cKoTa, exenHeBHO HakammBaeTcs 10 200 TonH HaBo3a. Ha-
pyUMep, OJIMH TOJIBKO CBUHOBOAUYECKUI KoMIuieke Ha 100 ThIC. TOJI0B MM KOMIUIEKC KPYITHOTO PO-
raToro cKota Ha 35 ThIC. TOJIOB MOTYT AaTh 3arps3HEHHE, PAaBHOE 3arpsi3HEHUIO OKPYKaIOLIeH Cpeibl,
MPOMU3BOIMMOMY KPYITHBIM MIPOMBIIUIEHHBIM LIeHTpoM ¢ HaceneHreM 400-500 Tric. yenoBexk.

OcymiectisieMble peoOpa3oBaHus, U3MeHeHUE (OpM COOCTBEHHOCTHU U XO3sICTBOBaHUS B
arpornpoOMBIIUIEHHOM KOMIUIEKCE HE CONPOBOXAAIUCH B MOCJEIHUE IOJIbl PACIIMPEHUEM ITPUMEHE-
HUSI IPUPOJIOOXPAHHBIX U pecypcocOeperaroiux TeXHouoruil. B pesyiabTare OCHOBHBIE MTOKa3aTe-
JM, XapaKTepU3YIOLUE BO3AECUCTBUE OTPACIId HAa OKPYIKAIOIIYIO CpEeay, 3a MOCIEHUE TOAbI CyIle-
CTBEHHO HE YJIyYLIMJIUCh, SKOJIOTHYECKass 0OCTAaHOBKA B psiie PETMOHOB OCTaeTcs HeOJaromnoiyy-
HOM, a 3arpsA3HEHHUE OKPYKAIOUIEH cpe/bl - BHICOKHUM.
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3a nocnegHue ToAbl COKPAILIEHUE MOTr0JIOBbsl CKOTa U NTHILBI HECKOJIBKO CHU3WIJIO HEraTUB-
HOE BJIMSHHE XKMBOTHOBOJICTBA Ha OKPYXAIOLIyI0 cpeny. B pesynpTare COKpalleHus MOTrOJOBbS
CKOTa 00BEM CTOKOB OT KMBOTHOBOJIYECKHX KOMIUICKCOB M NTUIIE()aOpUK yMEHBITHICS OoJiee YeM
Ha 50 muH. ToHH uiK Ha 12%. [IpakTudyecku 6e3 OUUCTKH COPACHIBAIOTCS CTOYHBIE BOJIBI JKUBOTHO-
BOJYECKHX KOMIUIEKCOB M JIPYTHX CENbCKOX03HCTBEHHBIX OOBEKTOB. BONBIIMHCTBO OUMCTHBIX CO-
opyxenuii (78,5%) He oTBeyaroT HOpMaTUBHBIM TpeOoBanusiM. HeadexTrHas pabota 0OYMCTHBIX
COOpY>KEHUI 00yCIIOBJIEHA YCTAPEBIINMHU TEXHOIOTUAMU OYMCTKU CTOYHBIX BOJ U U3HOIIEHHOCTBIO
000pyAOBaHUS.

[IpeanpusaTHsIMU CENBCKOTO XO3sIMCTBA BHIOpOIIEHO B atMocdepy Oornee 25,58 Thic. TOHH
3arpsA3HSIOMUX BEIECTB. XUMUYECKOMY M OMOJIOTHUECKOMY 3arps3HEHUI0 aTMOC(EpPHOTo BO3AyXa
B 3HAYUTENILHOW Mepe CIIOCOOCTBYIOT TaK)K€ HEJOCTATOYHO OTPAOOTAHHBIE TEXHOJOTHH Ha IIPO-
MBIIIIEHHO-)KUBOTHOBOJYECKHUX KOMIUIEKCax U ntunedadpukax. MIcTouHuKaMu 3arpsi3HEHHUs aTMO-
cdephl ABISIOTCS TIOMEIICHUS IS COJePKAaHUs CKOTa, OTKOPMOYHBIE TUTOIIA/IKH, HABO30XPAHUIIH-
ma, OMOJOrMYECKUe MPY/Abl, MPYIbl-HAKONUTEIN CTOYHBIX BOJ, MOJs (PUIBTpPALMHM, MOJI OpOIIe-
HUs. B 30HE KMBOTHOBOJYECKMX KOMILIEKCOB M NTUIEPaOpuK aTMOC(hEpHBIH BO3AYX 3arps3HEH
MHUKPOOpPTraHU3MaMH, MbUIbIO, aMMUAKOM U JAPYTUMHU MPOIYKTaMU KHU3HEIEATEIbHOCTH KUBOTHBIX,
9acTo 00JaAoIUMK HENPUSATHBIMU 3anaxamu (CBbimie 45 pa3muyHbIX BEHICCTB). DTH 3alaxu MO-
I'YT PacpOCTPAHSITHCS Ha 3HAYMTEILHOM paccTossHUH (10 10 kM), 0COOEHHO OT CBUHOKOMILIICKCOB.

3HAYNTEIHPHOE MECTO B 3arpsS3HEHHU OKPY’KAIOMIeW Cpellbl B CEIBCKOM XO3SHCTBE B Ha-
CTOsilllee BpeMs MPUHAMICKUT XUMHUUYECKHM COEAMHEHHMSIM M IpernaparaM, HUCHOIb3YyEeMbIM IS
O0pBOBI C Pa3TUYHBIMU BPEAUTEISIMHU, OOJIE3HSIMHA M COPHIKAMH B CEJILCKOM X03sicTBe. [Ipumene-
HUE MUHEpPAIbHbIX yJIOOPEHUH M XUMHMUYECKUX CPEJCTB 3alUThl PACTEHUH B LENAX MOBBILICHUS
YPOXKaHHOCTH CEIBCKOXO03SIMCTBEHHBIX KYJIBTYP 3a0CTPHIIN YKOJIOTHUECKYIO TTpo0IeMy. ATpoXuMu-
3a1us, B OTJIMYME OT 3arpsi3HEHUs NPUPOIBI OTXOAaMHU MPOMBIIUIEHHOTO MPOU3BOJICTBA, SABISETCS
IeJICHAPABICHHON JIEATEIbHOCTHIO.

VY no0peHust ¥ NecTULUABI Yepe3 MOUBY 3arpsA3HAIOT MPOAYKTHI MUTaHUS, YTO CKa3bIBAETCS
Ha 3JI0POBbE YEIOBEKA. JTO B KOHEUHOM HMTOTE CKa3bIBACTCS HA COCTOSIHUM OKPY’KAIOIIEeH Cpelbl B
LIEJIOM U MPECTaBIAET MOTEHUUAIBHYIO OMACHOCTh JJIS 310pOBbs JtoAel. CokpalleHue mocTaBoK
1 00BEMOB MPUMEHEHHS TIECTUIMIOB B MOCJEIHUE TOABI TPUBEIO K CYIIECTBEHHOMY CHH)KEHHUIO
3arpsA3HEHUs] UMM BOJOMCTOYHHUKOB, MOYB M PACTCHHEBOIYECKOM Mpoaykuuu. OIHAKO MOTEHLU-
QIBHYIO YTPO3Y U OKPY)KAIOWIEH Cpelbl MPEICTABISIOT 3alpEIICHHbIC, HENPUTOAHbIC IS 1alb-
HEHMIIEero MCroib30BaHMs MECTHULIHbI, OOBEKThl XPAHEHUS M MPUMEHEHUs s10XUMHUKaToB. CKiaj-
CKHE TIOMEIICHUS, HCIIONB3yEeMbIe ISl XPaHCHUs SJOXMMHUKATOB, B TOM YHCJIE M 3alpeIIeHHBIX K
IPUMEHEHHUIO, 3a4acTyl0 HaXOJATCS B aBapUUHOM COCTOSHMM JIMOO HE MPUCIOCOOJIEHBI Ul 3THX
neneit. Ceerme 30% xo3siicTB B Poccuiickoii depepanny He pacmosaraioT CeNUaTn3HPOBAHHBIMA
IUIOINAAKAMM JJISl 3allpaBKU TE€XHUKH, NMPOTPABIMBAHUSA CEMSH M MOWKH TPAHCIIOPTHBIX CPEICTB.
Oco0yt0 OmacHOCTh TNPENCTABISCT 3arps3HEHUE OKPYJKAIOMIeH Cpeabl B pe3ysibTaTe HapyLICHUS
NpaBUI XpPaHEHUs, TPAHCTIOPTUPOBKU U IPUMEHEHUS] MUHEPaIbHbBIX YIOOPEHUI U NECTULIUIOB.
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YK 316.6:504
AHAJIN3 OBINECTBEHHOI'O MHEHMUSA
OB DKOJIOTHYECKOM COCTOSIHUU MUKPOPAMOHA

YepHOMOpCKHUI rOCyJapCTBEHHBIN YHUBepcUuTeT umeHu [letpa Moruiiel,
r. Hukoiaes, Ykpanna
(baKyJIbTeT HKOJIOT0-MEAULUHCKIX HAYK

[epbuna tO. P., rp. 421.
Hayunsrit pykoBoautens — goueHtT BockoOoiinnkoBa H.A.

W3BecTHO, 4yTO OOLIECTBEHHOE MHEHHE MOKET OBbITh MCIIOJIb30BAHO B PETYJIMPOBAHUHM MHO-
rux cdep KUIHEACSITETbHOCTH OOIIECTBA, CPEOU KOTOPBIX: PELICHHE SKOJIOTHMYECKUX MPoOiIeM,
NPUHSATHS YIPABICHYCCKUX PEIICHUH, OpraHU3aIus 3K0JI0Tr0-COIUAIEHOTO MOHUTOPUHTA, (HhOpMH-
POBaHME DKOJIOTUYECKOTO CO3HAHUS, 00ECTeUeHNs YUacTHs TpaKAaH B peaqu3alii TocyaapCTBeH-
HOM 9KOJIOTHYECKOH MOTUTUKH | T.1. [1].

AHanu3 MOCIEeIHUX HUCCIEIOBAHHUIA CBUICTENHCTBYET, YTO B MOCIEAHEE BpPEMs B HaIleH
CTpaHe OBICTPBIMH TEMITAMHU HJIET MPOIECC HHCTUTYIIHATU3AIMN O0IIECTBEHHOTO MHEHUS [2 - 4].

Cpenu Hay4yHBIX pa3pabOTOK YKPaWHCKHUX HCCIEeNOBaTENel cleayeT OTMETHTh paboThl B.IL.
Kyuepssoro, B.C. Kpucauenko, M.1. Xunbko, W.T". SIpemuyk, B KOTOpBIX, B YaCTHOCTH, paccMmar-
PHUBAIOTCSI BOMPOCHI MPOBEACHHUS JTOKAIBHOTO HKOJIOTO-COLMATbHOrO MOHUTOpHHTa. A.A. bapsun-
ckuii, B.I'. 'oponsuenko, B.U. Tlanuorro, B.C. MakcuMeHKO U3y4artoT METOJIbI ITPOBEICHUS OPO-
ca HaceJieHus], 00pabOTKH pe3yJIbTaTOB U OLIEHKH OOIIECTBEHHOTO MHEHHS [5 - 7].

OO0 aKkTyaJIbHOCTH TE€MbI UCCIICIOBAHMS CBHJICTEIILCTBYET U TOT (PAKT, YTO B HAIIEM TOPOJIC
Hukonaese, naxke nmpu HaIUYUN KOHQIUKTHBIX CUTYalUH SKOJIOT0-COLMAIBLHOTO XapaKkTepa MEKIY
TEPPUTOPUATBHOM IPOMAION W HEKOTOPBIMU TPEANPHUATHIMHU, PEryIIIpHbIC HccaeaoBanus (MOHU-
TOPHHT) OOIIECTBEHHOTO MHEHUSI HE By TCH.

Lenpro wccnenoBaHus SBISICTCS aHAIHU3 OOIIECTBEHHOTO MHEHHS O COCTOSIHUU OKPYKaro-
el cpelibl OTIEIBHOTO MUKpOpaiioHa ropoaa Hukomnaesa.

OOBekTOoM HcchenoBaHus M30paH MUKPOPAWOH, pacnojoxeHHbIH B OKTIOpbcKOM paiioHe
ropona HukomnaeBa, KOTOpbIM HaXOIUTCS HENAJEKO OT MPOMBIIUICHHOTO MPEINPUSITHS U MOXKET
UCTIBITHIBATh €TO BO3/ICHCTBUE.

3anmaveil uccneaoBaHUs SIBISETCA pa3pabOTKa MpOrpaMMbl U UHCTPYMEHTapus OLEHKU 00-
IIECTBEHHOTO MHEHHS O COCTOSIHUU OKPY KAroIIel Cpeabl MUKpOpaiioHa ropoja Ha MpuMepe KOH-
KPETHOW TEpPUTOPUAIbHOMN OOIIMHBI M aHaJIU3 JAHHBIX, MOJYUYEHHBIX B PE3yJbTaTe MPOBEIECHHBIX
OTIPOCOB.

[Ipoananu3upoBaB JOCTOMHCTBA, HEJOCTATKU BCEX BUIOB ONPOCOB M HAIIM BO3MOKHOCTH
Obu1 M30paHHO (OpMAIM30BaHHOE, (POKYCHPOBAHHOE MHTEPBBIO IO MECTY JKUTEIBLCTBA PECIIOHICH-
TOB. /{151 mHTEpBBIOEpa OBLT pa3paboTaH MOIPOOHBIN BOIPOCHUK-aHKETa, KOTOPOTO OH ObLT 00s13aH
TOYHO TIPHUJIEPKUBATHCS (POPMYITUPOBOK BOIPOCOB M MX MOCIIEIOBATEIILHOCTH. ITO MO3BOJIWIO TO-
BBICUTH HA/IeXKHOCTb COOPAaHHBIX JIAHHBIX 34 CYET YMEHBILICHHS KOJIMYECTBA, YKIOHUBIINXCS OIMPO-
Ca, ¥ CHU3UTD YHCIIO PA3JIMYHBIX TEXHUYECKUX OMIMOOK.

O6bem BeIOOPOYHOM cOBOKYIHOCTH cocTaBmi 400 pecrioHAEHTOB B Bo3pacTe oT 16-Tu Jer.
WHTepBBIOEPHI OMpAIIMBATH JOJEH COTJIACHO KBOTHBIM 33/a4aM, C()OPMHUPOBAHHBIM TPOIOPIIHO-
HAJIBHO PACIOJIOKEHHUIO KUIJIBIX JOMOB B MUKpPOpanoOHe.

[To monoBomy mipu3Haky 48,4 % OmpoIIEHHBIX COCTABHIN MY>KUUHBI, a 51,6 % - KEHIIUHBI.
86,2 % pecrnoHAEeHTOB CYUTAIOT, YTO B UX MUKPOPAHOHE €CTh MPOOJIEMBI SKOJIOTMYECKOTO XapaKTe-
pa. 85,1 % cuurarot, 4TO IKOJOTUYECKUE MPOOIEMBI BIUSIOT Ha 370POBBE JIOJIEH, MPOKUBAIOIINX B
3TOM MHKpOpaiioHe.
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Puc. 1. Pacnpenenenne pecrioHI€HTOB MO0 OTHOIIEHUIO K BIMSHUIO 3KOJIOTMYECKHUX pobieM
Ha 310POBbE HACCIICHUS

PecrionieHTsI HanboOJIECE aKTYalIbHBIMUA CYMTAIOT MPOOJIEMBI 3arpsi3HeHHs Bo3ayxa - 38% u
HaKOIJICHHsI OBITOBOTO Mycopa - 36%.

Ha Bompoc, OTHOCHTENBHO Mep IO YJYYIICHHIO 3KOJIOIMYeCKOW OOCTAaHOBKH B paiioHe,
OO0JIBIIMHCTBO OmnpolieHHbIX (38%) 3aTpyIHUIOCH OTBETUTb.

Puc. 2. Pacnpesenenye peclioHICHTOB T10 MIPEAIOKESHHBIM MEPaM PEIICHHS
HKOJIOTHYECKUX MPOoOIeM

BonbmacTBO pecronaeHToB (34%) Bo3naracT peUICHHE aKTyaJbHBIX MPOOJIEM C OKpY-
JKaronien cpeioil Ha MECTHBIE OpraHbl BJIACTH.

Takom oOpa3oM, B mpoliecce UccieqoBanus Oblia pa3paboTaHa mporpaMma OIEeHKH oOIe-
CTBEHHOTO MHEHUS O COCTOSIHUHM OKPYXKAroIIeH cpebl MUKpOpaioHa ropoja, 0COOCHHOCTSMHU KO-
TOpOH SBNSETCS y4YeT OOIMMX COIMOJOTHYECKUX TOAXOAO0B HApsAAy C OCOOBIMH TPHUPOJIO-
AQHTPOIIOTEHHBIMHU XapaKTEPUCTUKAMH KOHKPETHOTO TOPOACKOTO MHUKpOpaioHa. AHaIHU3 pe3ylibTa-
TOB aHKETHPOBAHUS BBISBHI BBICOKHN YPOBEHb OOECIIOKOCHHOCTH HACEJICHHSI COCTOSIHUEM OKpY-
JKaroIed cpefpl, OJJHAKO, HU3KUH YPOBEHb OCBEIOMIICHHOCTH 00 OCHOBHBIX KOJOTHYCCKHX TPO-
OnemMax M Mepax MX perieHusl.
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VIK 621.3
3KOJOTMYECKHUE MTPOBJIEMbBI
SHEPTETUYECKOTO OBECIIEYEHHS YEJTOBEYECTBA

benopycckuii HaLIMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
ABTOTPaKTOPHBIN (haKyIbTET

Makapenko P.1O., Konona A.C., rp. 10108112
HayuHblii pyKOBOIUTENb - KaHI. ¢/X. HayK, noueHT Kapruuckas E.B.

Heab pabdoThl - aHaTU3 CYNIECTBYIOMUX MyTeH mpeoOpa3oBaHUs MEPBUYHON MPUPOTHOM
SHEPTUU BO BTOPUYHYIO M OIEHKA BO3JCUCTBUS aHAIM3UPYEMBIX IyTEH Ha SKOJOTMUECKYI0 00CTa-
HOBKY B MHpE.

JHepreTHKa — 00JIaCTh XO3SMCTBEHHO-3KOHOMHUYECKOW JIEATEIHHOCTH YEIOBEKa, COBO-
KYIMHOCTH OOJIBIINX €CTECTBEHHBIX U UCKYCCTBEHHBIX MOJCUCTEM, CIYXKAIIHUX AJIs TpeoOpa3oBaHus,
pacripeieieHdsi U WCIOIb30BaHUSI SHEPIETHUECKUX PECypcoB BceX BUIOB. EE 1enbro sBisieTcs
obecreyeHne MPOU3BOJICTBA SHEPTUU MyTEM MpeoOpa3oBaHuUs IEPBUUHOM, MPUPOTHOM, SHEPTUU BO
BTOPUYHYIO, HAIIpPUMEP B JJIEKTPUYECKYIO WIH TEIUIOBYIO SHEPTHUIO.

JHepreTUKa B CBOIO OY€pe/b NOApa3IesieTcs Ha:

TpaauuuoHHYIO:

o TOC;

o IDC,;

o ADC.

AJIbTEPHATHBHYIO:

0 T'ennosHeprerTuka,

O BerposHepreruka,;

0 ['eorepmanibHasi SHEPrETUKA,;
O buoromuso;

O AupTepHaTUBHAS THIPOIHEPIEeTHKA,;
0 Tepmosinepnas sHEepreTuka.

TpaguuuoHHAs JIEKTPOIHEPreTUKA

XapakTepHON 4EepTON TPaAULMOHHOU DJIEKTPOIHEPIEeTUKU SBISAETCA €€ NaBHAA U XOpOoLIas
OCBOEHHOCTb, OHa MpOIJia UIUTEIbHYIO IMPOBEPKY B Pa3HOOOpA3HBIX YCIOBHSIX 3KCIUTyaTallHH.
OCHOBHYIO JIOJIIO AJIEKTPOSHEPTHH BO BCEM MHUpPE MOJIyYalOT UMEHHO Ha TPaJAMIMOHHBIX 3JIEKTPO-
CTaHIUAX, UX CAMHUYHAS AJICKTPUYECKash MOITHOCTh oueHb yacTo mpesbimaer 1000 Met. Tpamau-
LIMOHHAs IEKTPOIHEPIeTHKA JENUTCs Ha Heckoibko HanpasiaeHuil: TOC, I'DC u ADC.

Temnodnepreruxa (TIC) — orpaciib TEIUIOTEXHUKH, 3aHUMAIOIIASACS MPE0Opa30BaHUEM TEIl-
JIOTHI B IPYTHE BUJIBI YHEPTUH, TIIABHBIM 00pa30M B MEXaHHUYECKYIO U Yepe3 He€ B AIEKTPUIECKYTO.

Oxonoruueckue mpoodiemsr TIAC:

» Hcnonb3yroTces He BO30OHOBIISIEMbIC TIPUPOIHBIC PECYPCHI.

» BrIOpocsl B aTMocdepy.

» 30J100TBaJIbI.

» 3arpsi3HEHHE BO/I.
I'naposnepreruka (IC) — o6macTh X03sMCTBEHHO-3KOHOMHYECKON JIEATEILHOCTH YEJI0BEKa,
COBOKYITHOCTb OOJIBIINX €CTECTBEHHBIX M MCKYCCTBEHHBIX MOJICUCTEM, CIYXKAIIUX JUIs IpeoOpas3o-
BaHMSI SHEPTUHU BOJHOTO MMOTOKA B AJEKTPUUECKYIO SHEPTHUIO.
Oxonorugeckue mpoodiaemsr MIC:

= 3aToIJICHUE MAaXOTHBIX 3€METIb.

= Jloabem rpyHTOBBIX BOJ.
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= HapymeHrue MUTpaIiu poIo.
= JI3MeHeHHe KJIMMaTa MECTHOCTH.

ATtomHuas HepreTuka (ADC) — 3T0 0Tpacib YHEPrETHUKH, 3aHUMAIONIASACS POU3BOICTBOM JJIEK-

TPUYECKON M TEIUIOBOW SHEPTUH IMyTEM peoOpa30BaHus sIIEPHOI SHEPTHH.

Oxonorudeckue npoodiaemsr AIC:
= BriOpockl B aTMochepy.
= TermioBoe 3arpsi3HEHUE.
= Vrunuszaius oTpaboTaHHOTO TOTLTUBA.
= TspKenble MOCIEACTBUS aBAPUA.

AJIbTepHaTI/IBHaﬂ IHEPreTuKa — COBOKYITHOCTD IIEPCIECKTUBHBIX CIoco0oB IoJIiyucHus, repeaa-
Y1 U UCIIOJIB30BAHUA SHEPTHUHU, KOTOPHBIC pACTIPOCTPAHCHBI HC TaK IIMPOKO, KaK TPAAUIIUOHHBIC, O~
HAKO MPEACTABIAKOT HHTCPEC N3-3a BBI'OJHOCTH UX HUCIIOJB30BAHUA U, KAK IIPABUJIO, HU3KOM PUCKC

IIPUYMHEHUS BPEAa OKPYKAKOUIEH cpefie.
DKOJOTHYECKHE MPOOIeMbl FeTHOIHEPTeTHKM:
e BpIcokHi ypOBEHB 3arpsI3HEHUI IIPU IIPOU3BOACTBE.
e [IpobOnema yTriM3auu KaMHUsl.
e 3areHEeHUs 3eMelb.
e Harpes Bo3ayxa.
DKOJOTHYECKHE MPOOIeMbl BETPOIHEPTreTHKM:
o Illym.
e VYrpo3sa s NTHLI.
e BrusiHue Ha KJIMMaT.
e VYTunusanus JIONacTeu.
DKOJIOTHYECKHUE TTPOOTIeMbI OHOTONIMBA:
¢ BripyOka necos.
e BriTecHeHHE MUILEBBIX U KOPMOBBIX KYJbTYP.
e 3arps3HeHne aTMOCQEPHI.

DKosornyeckue npoodIeMbl aTbTEePHATHBHONW T'HAPOIHEPTEeTHKH .

e Biusxne Ha KIuMar.

DKOJOTHYECKHE MPOOIeMbl TEPMOSIIEPHOMH IHEPreTHKHU
e PannoakTHUBHOCTH MaTEpUAIIOB.
e OrpoMHast HHTCHCUBHOCTh M3JTyUCHUS.

3akJjaro4eHue.

BBuay toro, 4to Bo3aeiicTBHE Ha HKOJIOTMYECKYIO CUTYAIMIO B LI€JIOM UCTOYHHUKH YHEPTHH,
OTHOCSIIIIMECS K TPATUIIMOHHON SHEPreTHKe, SIBISIOTCS SKOJIOTHYECKH OMACHBIMH B CPaBHEHHH C
UCTOYHUKAMHU AIbTEPHATUBHON DHEPTreTUKH, TaK e, €CIM y4eCTh UCIOJIh30BAaHUE HE BO30OHOB-
JISIEMBIX TPUPOJHBIX PECYpPCOB, TO CJIEAYyeT CKa3aTh O TOM, YTO YEJOBEYECTBY HEOOXOIMMO KaK
BO3/yX pPa3BUBATh AJIbTEPHATUBHYIO SHEPTETHKY, HO €€ TaK e He0OX0AUMO pa3BUBaTh 001yMaHHO,
MOTOMY YTO HU OJIMH BUJ aJIbTEPHATUBHON DHEPTeTUKHU HE SIBISIETCS aOCOJIIOTHO YUCTBHIM U 6€30-

IMaCcHbIM, BCC OHU HCCYT KakK IIOJIb3Y, TaK U BPCI.
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VJIK 539.1
BYJIVIIEE SIIEPHO YHEPTETUKH B PECITYBJIMKE BEJIAPYCh

benopycckuii HAMOHAIBHBIN TEXHUYECKUIT YHUBEPCUTET
ABTOTPaKTOPHBIN (hakyIbTeT

Mypor K.A. Acarpsu 1I.A. 3umenxo K.C., rp. 10116113
Hayunblii pykoBoauTeINb - KaH. ¢/X. HayK, noueHT Kapnunckas E.B.

Ceroans yenoBeuecKkasi IUBHIN3AIMS HaXOAUTCs, OyKBaJIbHO, HAa MOPOre MCTOLICHHUS BCEX
TOIUIMBHBIX HEPTOPECYPCOB, U MO3TOMY MpobdIeMa MOUCKa allbTEPHATUBHBIX HCTOYHUKOB SHEPIHU
SIBIISICTCSI OJTHOW M3 CaMBIX aKTyaJbHBIX MPOOJIEM, CTOSIIMX MEpe]] COBpeMEHHbIM MupoMm. M3BecT-
HO, YTO HanboJiee OCBOCHHBIMH M IIUPOKO MCIIOJIb3YEMbIMU UCTOYHUKAMU SHEPTUHU Ha 3emJie B Ha-
CTOsIIIIEE BpEMs SIBJSIFOTCS. TOJIE3HBIE MCKOIMAEMbIE OPraHUYECKOrO MPOMCXOXKACHUS, BO30OHOB-
JsieMble UICTOYHHKH YHEPTUH TAK)KE OPTaHHYSCKOTO MPOUCXOXKICHHS (IpeBECHOE TOIUIMBO | T.I1.) U
VCTOYHHMKH THIPABIMYECKOM dHeprun (TPUTOJHBIC ISl 3TOW LENU PEKU U JPYTUe BOAOEMBI), B CO-
BOKYIHOCTH YyJIOBJIETBOPSIOIINE COBPEMEHHbIE MOTPEOHOCTH YEIOBEUYECTBA B SHEPTUU MPUOIU3U-
tenbHO Ha 80%. OnHako, 3amachkl NOJIE3HBIX HCKOMAEMbIX JIOBOJIBHO OTPaHUYEHbI U PACIIPEICIICHBI
Ha 3emJie BeCbMa HE paBHOMEPHO C T€ONOJUTHYECKON TOUKH 3PEHHUSI; BO30OHOBIISIEMbIE UCTOYHUKU
SHEpruM (APEeBECHOE TOIUIMBO M T. I1.) HEJOCTATOYHO KAJIOPUIHBI M UX IIMPOKOE HCIIOJIb30BAHHE
JUISL YJTOBJIETBOPEHHUS CYIIECTBYIOLIUX CETOJHS MOTPeOHOCTEN IPO3UT OUYEBHUIHOM IKOIOTUYECKOM
KatacTpodoil. BOo3MOKHOCTH HCIIONB30BaHUS SHEPTUH BOJIOEMOB TaKKe BECbMa OIPaHMYECHBI U CO-
NPSDKEHBI C HETaTUBHBIM BIUSHUEM Ha dKoJjioruio. [lo3Tomy ydeHble OT€4eCTBEHHOHN U 3apyOeix-
HOW HAayKM TOJararoT, YTO MEPCIEKTUBHBIM HANpaBICHUEM JUIsl Pa3BUTHS SHEProcUCTeM B OJH-
*KailieMm Oyayuiem Bce eme OyIeT ocTaBaThbCs siiepHas SHEPreTUka, HeCMOTpsS Ha BO3MOXKHBIE
OTIaCHOCTH CBSI3aHHBIE C UCIOJIb30BAaHUEM PAIMOAKTHBHBIX MAaTEPUAIOB, KAK OCHOBHOTO TOILIMBA
AJIEPHBIX SHEPTETUUECKUX YCTAaHOBOK.

[lepcrieKTUBHOCTH SA€PHOM YHEPTETHUKH, HECMOTPSI Ha MOCIIEACTBUS YePHOOBUIHCKON Tpare-
JIUHM, CTAHOBUTCS C Ka)IbIM I0JIOM Bce OoJiee OYeBUAHON Onarogaps pe3yjbTaTaM HCCIEIOBaHUA,
NPOBUIMMBIM B BEYIIUX SJCPHBIX CTpaHax. Pe3ysbTaThl 3TUX HUCCIIEOBAaHUHN yOeIUTEIbHO CBUIC-
TENbCTBYIOT, YTO CO3JaHUE JOCTATOYHO HAJEKHBIX SHEPreTUYECKUX YCTAHOBOK Ha SIIEPHOM TOM-
JIMBE CETO/IHS BIIOJHE PEaIbHO.

B wmwupe nacumthiBaeTcsi okosio 440 smepHBIX PEAKTOPOB OOIIECH MOIIHOCTHIO CBBIIIES
365 Thic. MBT, KOTOpHBIE pacnionoxensl 6osee yem B 30 crpanax. Tompko B 2000-2005 rr. B cTpoit
BBeneHO 30 HOBBIX peakTopoB. B HacTosmiee Bpems B 12 ctpaHax cTpoutcsi 29 peakTopoB 001Iei
MOIIHOCTBIO OKOJIO 25 ThIC. MBT.
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OcHoBHbIE 3j1eMeHThI ADC

OnunH u3 ocHOBHBIX AneMeHTOB ADC — peaktop. K peakropy u 00cayKMBaIOIIUM €ro CHC-
TEMaM OTHOCSATCS. COOCTBEHHO PEaKTOp C OMOJOTHYECKON 3aIMTON, TETNIOOOMEHHHKH, HACOCHI
WIM Ta30/yBHbIC YCTAaHOBKH, OCYIIECTBISIONINE IMUPKYJSIHUIO TETJIOHOCUTENS; TPYOONPOBOILI U
apMaTypa IUPKYJISIHOHHOTO KOHTYpa; YCTPONCTBA I TIepe3arpy3Ku sSASpPHOTO TOPIOYEro; CUCTe-
MBI CITeIl. BEHTHJISAIIMHU, aBAPUHHOTO PACXOIAKUBAHUS U JIP.

ADC He UMEIOT BBIOPOCOB JHIMOBBIX T'a30B M HE UMEIOT OTXOJOB B BH/IE 30JIbI M IIIJIAKOB.
OpHako yJeNnbHbIe TeTUIOBBIICIICHUS B OXJIaxaariyto Boay y ADC 6ounbiie, uem y TOC, Beneact-
BHE OOJBIIETO yAETBHOTO pacxoja Iapa, a, CJIeA0BaTelIbHO, U OOJIBIINX yAEIbHBIX PAacX0/JI0B OX-
naxnatomieit Bonpl. [ToaToMy Ha 6onbmnHCTBE HOBBIX ADC mpeaycMaTpuBaeTcs yCTaHOBKA Tpaju-
PEH, B KOTOPBIX TEIUIOTA OT OXJIAXKIAIOIICH BOABI OTBOAUTCS B aTMOChepy .

BaxxHoil 0cOOEHHOCTBIO BO3MOXKHOTO BO3eHCTBUSI ADC Ha OKpPYKAIOIIYIO Cpey SBISIeTCS
HEO0OXO0IUMOCTh 3aXOPOHEHHS PAIMOAKTUBHBIX OTXOJIOB. JTO JENACTCS B CIICIIUATBHBIX MOTHIIBHHU-
Kax, KOTOpbIE MCKIIIOYAIOT BO3MOXKHOCTH BO3JCUCTBUS paauanuu Ha mrofeil. UTtoObl n3bexarh
BJIIMSTHUSL BO3MOJKHBIX PaJIMOAaKTUBHBEIX BEIOpocOoB ADC Ha JIOCH MpU aBapHsiX, MIPUMEHEHBI CIIie-
[[MaJIbHbIE MEPHI IO TMOBBIIICHHIO HAICKHOCTH 000pyaoBaHus (1yOaupoBaHUEe CUCTEM 0E30MacHO-
CTH U JIp.), @ BOKPYT CTaHIIUU CO3/1aCTCsl CAHUTAPHO-3aI[MTHAS 30HA.

JocrouncrBa AIC.

JlocToMHCTBA aTOMHBIX CTAHITUM:

e  OTtcyTCcTBHE BPEAHBIX BEIOPOCOB,

e  BrIOpOCH palOaKTUBHBIX BEIIECTB B HECKOJBKO pa3 MEHbILE YTOJBHOMN 3II. CTAHIIMM aHAJO-
THYHOU MOIIHOCTU (30112 yrojbHbIX TOC CONEp)KUT MPOICHT ypaHa M TOPHS, JTOCTATOYHBIN
JUTS UX BBITOJTHOTO M3BJICUCHHS);

e HeOGonbmioii 00bEM UCTIOIB3YEMOTO TOIUIMBA U BO3MOXKHOCTh €r0 TOBTOPHOT'O MCIIOIH30BaHUS
nocle nepepadboTky,

e  Bricokas momHuocth: 1000—1600 MBT Ha 3HEpro6IIoK;

e  Huskas ce6ecTOMMOCTh SHEPTHH, OCOOCHHO TETIOBOM.

HenocTratku AJC.

HenocraTku aTOMHBIX CTaHIIHIA:

e OOsyuy€HHOE TOTUIMBO OIACHO, TPEOYET CIOXKHBIX M JOPOTHX MEpP IO TMepepaboTke M XpaHe-
HHIO;

e HexenareneH pexuM pabOTHI ¢ MEPEMEHHONW MOIIHOCTBIO JJIsi PEaKTOPOB, pabOTaroMMX Ha
TEIUIOBBIX HEUTPOHAX;

e [locnencTBus BO3MOKHOTO WMHIUMACHTA KpaiHE TsDKENbIC, XOTS €ro BEPOSTHOCTh TOCTATOYHO
HU3Kad,

e bonpime KanuTadbHBIC BIOXKEHUS, KaK yaenbHbie, Ha 1 MBT ycTaHOBIIEHHON MOIIHOCTH IS
6sokoB MormHocThi0 MeHee 700—800 MBT, Tak u oO0mue, HEOOXOaUMBIE MJIs TOCTPONKH
CTaHIMH, e€ HHPPACTPYKTYPHI, a TAK)KE B CIIy4ae BOZMOKHOHN JINKBUIAIIHUH.

AJC B Pecnybunke Benapycb

Pemenue o coznannu ADC 3aBUCUT OT MHOTHX (DaKTOpPOB, CPeid KOTOPBIX CTOMMOCTb IPO-
M3BOJCTBA 3JEKTpo3HEeprun oT ADC Mo CPpaBHEHUIO C IPYTMMHU METOJIaMH, MOIIIHOCTh YHEPTrOCHUC-
TEMBI, TEXHOJIOTUYECKUE U IKOHOMUYECKUE BO3MOXKHOCTHU JJIsl OCYIIECTBIEHUS AIEPHOM Mporpam-
MBI, CTENIEHb 3aBUCUMOCTU OT AC(PULUUTHBIX WIM UMIOPTUPYEMBIX BUJOB TomanBa. Ho OCHOBHBIM
daxTopomM, onpenenstouM g benapycu Oyaylee siiepHON SHEPTETHUKHU TOCIE YePHOOBUIbCKOM
aBapuu, SBISIETCS mupokoe obmecTBeHHoe MHeHuE. [Tocie aBapuii Ha ADC «Tpu-Maitn-AiineHa»
u YepHoObuibeckoit ADC B benapycu nosiBUIOCh HACTOPOKEHHOE M CKENTHYECKOE OTHOIICHHE 00-
IIECTBEHHOCTH K NMEPCIEKTUBHOCTU A1epHON 3HepreTuku. CTajlo OYeBUAHBIM, YTO 0€30MaCHOCTh
BBIXOJUT 33 TPAHUIIBI 0€30MACHOTO Pa3BUTHS SCPHON IHEPTETHKH.
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Tem He MeHee, ucxos U3 OOBEKTUBHBIX (DAKTOPOB, MOXKHO YTBEP)KIaTh, YTO B YCJIOBHSIX
ocTpeiiniero neduImMTa OpraHUYecKuX dHeproHocureneii B bemapycu, sjpepHas 3HEpreTuka MOXeT
paccMaTpuBaThCs B KaueCTBE pealibHOM anbTepHaTuBbl. HecMOTps Ha MpHUBIIEKATENTbHOCTD, IIMPOKO
NpoMaraHIupyeMON HICH UCIIOIBb30BAHUS YKOJIOTUYCCKH YHUCTBHIX dHEProHocuTelneil (CosHie, Be-
Tep, re0TepMalbHbIC BOJBI U T. I.), B OyIyIlleM OHU HE MOTYT CEPbE3HO MOBJIHATH HAa CTPYKTYPY
sHeprodananca pecmyonukn. K ToMy ke 3TH HCTOYHUKH SHEPTUU BOBCE HE O€30IaCHBI [T YeIoBe-
ka. CoryiacHO OIleHKaM , BEpOSITHOCTh THOEIH JIF0/IeH MpH MpOou3BoACTBE AnekTpudecTBa oT ADC B
25 pa3 HIKe, YeM Ha BeTpoBbIX, U B 10 pa3 HIKe, yeM Ha rejeoyCTaHOBKaX.

BepostHocTh Tskenbix aBapuii Ha ADC HOBOTO MOKOJIEHUS MPAKTUYECKU CBEJICHA K HYJIIO.
MHOrOypOBHEBBIE CUCTEMBI OE30MACHOCTH COBPEMEHHBIX PEaKTOPOB HE MO3BOJIAIOT TEXHUYECKUM
c00sIM TepepacTu B CEPhE3HBIC MOBPEKICHUS HU MPU KAKUX OOCTOSTENBCTBAX, JAXKe B CIydae T'u-
MOTETUYECKOM aBapUU C pacIUIaBIeHUEM aKTUBHOM 30HBI PEaKTOpa.

BryTpeHHSIsI MeTayundeckasi 000JI09Ka 3allUAIIacT OKPYIKAIOIIYI0 CPeay U JIIOJIEH OT paauaiuy, a
HapyXHasl MPeAOXPaHsIeT PeakTop OT HeKeIaTeNbHOrO BO3IeCTBUS U3BHE. PeakTop He mocTpaaaer
B CJIydae 3eMJICTPSICEHUS], yparana, HaBOJHEHUS, B3PbIBA U JaXKe MaJICHHUs CaMOJIeTa.

Takum 06pazom, B 1eTOM peanu3alus NpeAIoKEeHHbIX 3a/1a4, BKIIoUas pa3paboTKy ecTecT-
BEHHO-0€301MaCHOT0 peakTopa Ha OBICTPBIX HEHTPOHAX, TIO3BOJIUT PEIIUThH MPOOIEMY JITUTEIHHOTO
1 6€301MacHOr0 SHEProoOeCeUeHus 3a CUET AAECPHON SHEPTETUKH.

Buusinue Ha 3xog0ruio ADC

BepositHOCTh Tspkenbix aBapuil Ha ADC HOBOrO MOKOJEHUSI MPAKTUYECKU CBEJEHA K HYJIIO.
MHOFprOBHeBI)IG CUCTCMBI 6630HaCHOCTI/I COBpCMeHHI)IX peaKTOpOB HC MO3BOJISIIOT TCXHUYCCKUM
c00sIM MepepacTH B CEphE3HbIE MOBPEXKICHUS HU MPU KaKUX-ITHO00 0OCTOSTENBCTBAX, IaXe B ClIydae
FI/IHOTCTH‘IGCKOﬁ aBapI/II/I C paCHJ'IaBJ'IeHI/IeM aKTHBHOfI 30HBbI peaKTopa.
BryTpenHsst Metarinyeckass 000JI0UKa 3allUIIaeT OKPYKAIOUIYI0 Cpeay U JIIoJel OT paauaiuy, a
Hapy’KHas MPEJOXPaHIET PEaKTOp OT HEXKEJIATeIbHOTO BO3ICUCTBHS U3BHE. PeakTop He mocTpagaet
B CJIy4ae 3eMIICTPSICEHHUS, yparaHa, HaBOJHEHHs, B3pbIBa U Ja)Ke MaJCHHS CaMoJIeTa.
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HcroynnkamMu XUMHYECKOTO BO3JEHCTBHS Ha aTMOChepy SIBISIIOTCS ra3000pa3Hbie BHIOPO-
CBI TIPH PabOTE TEXHOJIOTHUECKOTO 00OPYIOBAHUS, OCYIIECTBIIIEMbIC Yepe3 BEHTUISILIMOHHbIE CHC-
TEMBI U JBIMOBBIE TPYOBI.

[Ipou3BoACTBEHHBIE M XO3SHCTBEHHO-OBITOBBIE CTOUHBIE BOJBI MPOXOIAT OYHCTKY U COOT-
BETCTBYIOIIYIO 00paboTky. OunineHHble 1 00paboTaHHbIE CTOYHBIE BOJBI UCIIOIB3YIOTCS B TEXHO-
JIOTHYECKOM ITUKJIE U HE COPachIBAIOTCS B BOJOEMBI OOILET0 MOJIb30BaHUS.

B Bo3aymIHyto cpeay mocTymnarT BRIOPOCHI OT OCHOBHBIX M BCIIOMOTaTEIbHBIX MPOU3BOJICT-
BEHHBIX MOMEIIEHHH, PacloNoKeHHbIX Ha nmpomiutomanke ADC. Yka3aHHbIe BHIOPOCHI COAEpKaT
XUMHUYECKHE BEIECTBA U 3JIEMEHTHI, OKa3bIBAIOIINE BPEAHOE BO3ACHCTBHE HA OKPYKAIOIIYIO CPENy.
BONbIIMHCTBO MCTOYHUKOB pabOTaeT B MEPUOJUYECKOM PEKHME, MOATOMY KOJIUYECTBO BAJIOBBIX
T'OJIOBBIX BRIOPOCOB HEBEIIUKO.

CucreMbl 0oOpalieHuss ¢ PaJUOAKTUBHBIMH OTXOJAMH CIIPOCKTHPOBAHBI TaKUM 0Opa3oM,
YTOOBI YPOBEHb OOJYUCHHS TEPCOHANIA HAXOAMJICS B JOMYCTUMBIX TpeesiaX, yCTaHOBICHHBIX JIEH-
CTBYIOIIMMH CAaHUTAPHBIMH HOPMaMU JJIsi BCEX MPOEKTHHIX PeKUMOB ADC, KOHTPOJIS OIICHKH Iie-
JIOCTHOCTH CHUCTEM, KOHTPOJISI BEIOPOCOB B OKPYKAIOIIYIO CPELY.

SlnepHO€ TOMIIMBO UMEET B MUJIIMOHBI pa3 OOJNBIIYI0O KOHIIEHTPAIMIO YHEPTUHU U HEUcdep-
naeMble PeCcypchl, a OTXO/bl aTOMHOM SHEPTeTUKU - OTHOCHTEIBHO Majible 00BEMBI U MOTYT OBITH
HAJICKHO JIOKAJIU30BaHBI.

OnuH rpaMM ypaHa JJaeT CTOJIBKO K€ SHEPTHH, CKOIBKO 3 T yrist. OObeMbI SACPHBIX OTXO-
JI0B, 00pa3yroumxcs B Xo/ie HopManbHOH paboTel ADC, BecbMa He3HAYUTENbHBI, TPHUYEM Haubosee
OITACHBIC M3 HUX MOYKHO «C)KHTATh» MPSIMO B SJEPHBIX PEaKTOpax.

3ak/ouenune

HecmoTtps Ha Tparnyeckue coOBITHS, CBSI3aHHBIE ¢ YepPHOOBUTLCKOM aBapueit 1986 r., u mo-
JYYUBILEE B CBA3U C ATUM LIMPOKHUI pa3Max ABUKEHUE NMPOTUB Pa3BUTHUA SIICPHON SHEPIreTUKH U
ctpoutenbectBa ADC, pe3ysbTaThl UCCIICIOBAHUN MMOCICTHUX JIET B Pa3IMYHBIX 00JIacTSIX WHXKE-
HEPHBIX JUCIUIUIMH U (U3UKUA BBICOKHX DHEPIHM, a TaKkKe 3aKII0YCHHUS aBTOPUTETHBIX MEXKIyHa-
POIHBIX KOMHCCUH, yOEIUTENbHO CBUAETEILCTBYIOT B IOJIb3Y AAJBHEHIEr0 pa3BUTHUS SACPHOU
SHEPreTHKU B CaMbIX HIMPOKUX MaciiTadax. Y>Ke CeroJHsl CyIIeCTBYIOT U 0J0OpEHBI IKCIIePTaMU
U3 BEYIIUX SAEPHBIX CTPAH MPOEKTHI [0 CO3/IaHUIO SJIEPHBIX SHEPTETUYECKUX YCTAHOBOK Ha Kayue-
CTBEHHO HOBOM YpOBHE O€30MAaCHOCTH ISl Pa3iMYHBIX TeorpaduyecKux 30H C OTIUYAIOIIUMUCS
KJIMMaTHYECKUMHU yCIIOBUSIMHU.

B ycnoBusix octporo neduimrta opraHuyecKkux sHeproHocureneil B bemapycu snepnas
HHEpPreTHKa MOXET paccMaTpUBaThC B KAaUeCTBE pEaJlbHOM allbTepHATUBBI. B HOBBIX monauTHye-
CKHUX M PKOHOMHUYECKUX YCIIOBUSX, CIOXKHBIIUXCS B pe3ynbrare mpeoOpa3zoBanuil mocieqaux 10
net B ctpanax CHI', bemapych MOXeT 1 J0KHA aKTUBHO BKJIIIOYUTHCS B PA3BUTHE OTCYECTBEHHOM
SAICPHON PHEPTETHKHU, KOTOPasi BIOJIHE MOXKET CTaTh KOHKYPEHTOCTIOCOOHOM MO OTHOIICHHIO K Tpa-
JULIMOHHOMN YHEPTEeTUKE, UCTOJIB3YIOIIEH OPraHnYeCKOE TOTUIMBO.

BnpoueM, o moBoay HaJEKHOCTH PEaKTOPOB, KOTOpbIE OYQyT ycTaHOBIEHBI Ha bemopyc-
ckoit ADC, BpsiI 1M CTOUT BOJIHOBATHCS - OHU Ha MEXAYHAapOIHOM YPOBHE MPHU3HAHBI OJTHUMHU U3
CaMbIX HaJEeXHbIX. bolee TOro, MpOEKTHBIN CPOK chykO0bl 00OpynoBaHUS yBenuueH 10 60 meT c
YCIIOBHEM, UTO BCE ITO BpPEMsi OHO OyJIET COOTBETCTBOBATH CAMBIM CTPOTUM HOpPMaM OE30TMaCHOCTH.
[Tpu 3TOM BCe OCHOBHOE 00OpYyIOBaHUE Pa3padaThIBACTCSA C TAKUM YCJIOBHUEM, YTOOBI €r0 MOXKHO
OBUTO peryisipHo, puMepHO pa3 B 10 yet, MOIEpHU3UPOBATH B COOTBETCTBUH C HOBBIMHU TPeOOBa-
HUSIMU 0€30MaCHOCTH.

OT0 ele ojHa rapaHTHs Toro, uro Oyaymas ADC craHeT HaJleXHbIM HCTOYHUKOM 3KOJIO-
TUYECKU YUCTOU U OTHOCUTEINIBHO ACIIEBOM SHEPTHH.
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VIK 502.1
TUAPORJEKTPOCTAHIIAN
Y CBA3AHHBIE C HUMHU SKOJOTMYECKHUE MTPOBJIEMBI

benopycckuii HaLIMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
ABTOTPaKTOPHBIN (haKyIbTET

Uykos E.C., Kycenkos B./l., rp. 10116113
HayuHblii pyKOBOIUTENb - KaH . ¢/X. HayK, noueHT Kapruuckas E.B.

IIpecHass Boma sBisIETCS BaKHBIM JJIEMEHTOM >KM3HM Ha Hameill miaHere. Ilostomy
YCTOHYMBOE pa3BUTHE TPEOYET pallMOHAIBHOIO UCIOJIb30BaHUS OTPAaHUUYEHHBIX MUPOBBIX PECYPCOB
npecHoi BoJbl. Posib BOIHBIX pecypcoB B Pa3BUTHUHU NMPOU3BOAMTENIBHBIX CUJI HAIIEro OOIECTBa, B
pelIeHNH HapOJAHOXO3SIMCTBEHHBIX U COIMAJIbHO-KYJIBTYPHBIX 33/1a4 C KaXKIbIM T'0I0M BO3pPAcCTaeT.
Bonansle pecypcsl Ipe1onpenesoT pa3BUTHE OTAEIbHBIX PETHOHOB, Pa3MEILEHNUE TPOMBIIITICHHBIX
O00BEKTOB U HACEJIEHHBIX IyHKTOB, UIPAIOT MEPBOCTENEHHYIO pOJib B (POPMUPOBAHUU MPUPOTHO-
TEXHUUYECKHUX KOMIUIEKCOB, TAKMX KaK BOJOXO3SHCTBEHHBIE Y3JIbl, ODOCUTENIBHBIE U OCYIIUTEIIbHBIE
CUCTEMBI, JHEPT€TUYECKUE, arPOIIPOMBIIITIEHHBIE U IPYTHE KOMILJIEKCHI.

B Mupe otmedeHo yBenndeHue ucnonb3oBanus Boabl 3a 100 net B 6 pas.

Bbonee 1 mupa. moneil B MUpe HE UMEIOT JIOCTYIA K OCTOSTHHBIM MCTOYHHUKAM BOJIbI, a €I11e
2 MIIpJI. YeJIOBEK HMCIBITHIBAIOT HEAOCTATOK B YUCTOH BOJE, MOCKOJBKY KUBYT B aHTUCAHUTAPHBIX
ycnoBusax. Kakayro MUHYTY B MEpE OT HEXBATKH BOJIbI THOHYT 6 JeTel.

Bxuiag ruiposHepreTiky, KoTopas odoecrnedrnBaeT NoJdyYeHHe SHEPriuy OT TEeKyIled BOAbI, B
o0I1ee MHpPOBOE HCITONB30BAaHUE DHEPTUU HEBEJHK, mpuMepHo 6%. OmHako B psanae cTpaH MHUpa
IHJIpO’HEpreTHKa 3aHumaet Beayuee mecto. Ha nomro I'DC B Hoperun nmpuxoaurcs okoso 100%
BCEr0 MPOM3BOJCTBA 3JIEKTpodHepruu, B bpaswnum, Kanane, [Isenuu - Gomee 50%, B Poccum
okoso 20%. K ToMIOKHUTEIBHBIM CTOPOHAM THUIPOIHEPTETHUKHA OTHOCUTCS, B TIEPBYIO OYEpPEIb
OTCYTCTBHE BBIOPOCOB IPOJYKTOB TOPEHHUS a aTMOC(HEpHBIH BO3IYyX, a TAaKKe OTHOCHTEIbHAs
JICIIEBU3HA [10Iy4acMON YHEPIUH.

. Hanbonee cepbe3HBIMH 1 OOIIMMU MPOOIEMaMH SIBIISIOTCS

- 3aTOIICHHUE 3€Mellb, U3bSTUE UX U3 X035 CTBEHHOr0 000pOTa;

- CHIDKEHHUE CKOPOCTH TEUEHUS PeK, 3aMeJIeHuEe BOAOOOMEHA U CAMOOYHIIICHHS;

- U3MEHEHNE MUKPOKJIMMATa OKPYKaIOUIEH TEPPUTOPUH;

- [lonronnenue 6eperos, 3a001auuBaHKe, PA3BUTHE OMIOI3HEBBIX MTPOIIECCOB.

B Hacrosiiee Bpems npeaiaraeTcs 0TKa3aTbCsl OT CTPOUTENbCTBA KpynHOoU Porynckon I'9C
(peka Baxi) ams 3aBepIeHUs] CTPOUTEIBCTBA KOTOpOid Tpedyercst 6onee 3 mipa. noutapos CLIA
U COCpPEIOTOYMTHCA Ha 3aBeplieHUH cTpoutesibcTBa cpennux ['IC na [lamupe, CaHrtyauHCKOM
I'DC na pexe Baxil, Ha TEXHUYECKOM MEPEOCHALEHUH CTapbIX THAPO3JIEKTPOCTAHIUH, a TAKKE Ha
Pa3BUTHH MajOW TMAPOIHEPIEeTUKH U BECbMa NMEPCIEKTUBHBIX M TaJyKMKHCTaHa - COJMHEYHOU H
BETPOBOW PHEPTUH, UTO KOHEUHO HE pelIaeT BceX Mmpodiem, a sSBisercs Hanbojiee SKOHOMUYECKU
IpUeMIIEMBIM JUI TaP)KUKMCTaHa BapUAHTOM.

[lepeyenp coBepuIeHHBIX OMMOOK mpH cTpoutenbeTBe ['DC Heman. BoT numib HECKOIBKO
IPUMEPOB, NMPEJCTABIAIOUINX OEICTBUS U SKOJIOTHYECKHE YTPO3bI:

-HoBocubupckas ['DC oTcekna 60bIIYI0 YaCTh HEPECTHIIUIL, PE3KO CHU3HUB IPOMBICIIOBBIE
yJoBBI cuOupckoro ocerpa; B 1999 r. on 3anecen B Kpacuyro kuury Poccun;

% -mipu cTpouTenbcTBe bpatckoit ['DC B 10kKe BOJOXpaHHMIIHIIA OCTABHIM CTPOEBYIO COCHY,
KOTOpasi CTaJla pa3JlararbCs, IPEBPAaTUB BOAOXPAHUIIMILE B MEPTBBIN BOOEM,;

% -coopyxxenue Ha Enncee Kpacnosipckoii u Casno-Ilymenckoit '9C npuBesno k HeoOpa-
TUMBIM IPOIECCaM: U3MEHEHHI0O MUKPOKJIMMAaTa PErvoHa, HapyIIEHUIO BOJHOIO U TEIUIOBOro Oa-
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naHca peku. [IporpeTsie Macchl BOJOXPAaHUIUILL HE MO3BOJISIFOT PEKE MOJHOCTHIO TOKPBITHCS JIBJIOM.
Bo Bpemst nenoxoia co3garoTcsl 3aTOPBI, MEPEropaXKMBAroOIIMe PeKy Mo BCel MmMpHHE, 00MOEKKa
KOTOpbIX MasioddpexTuBHA. KaXkpiii 1e10X01 TPUHOCUT MECTHBIM KHUTEISIM OOJIbINe OCIbI,

% -Upkytckas ['DC mocTpoeHa B CEHCMUYECKH aKTHBHOM 30HE; KaTaCTPOPHUECKOE pa3py-
LIEHUE TUIOTUHBI IPUBEAET K YHUUTOXKEHHIO PsiIa TOPOAOB BAOIb AHIapshl;

% -mHorue ropona Cubupu — HoBocubupck, KpacHosipck, pkyTck U Ipyrue — HaxomsT-
Csl HIDKE BOJOXPAaHWIMIL C BBICOKMMH TuIOTHHaMH. [Ipuponnas karactpoda miu JUBEPCUOHHBIN
B3pbIB MOT'YT IPUBECTHU K YHUUTOXKAIOIIEMY HABOJHEHUIO.

OnHoil W3 THaBHBIX 3amad diekTposHepreTuku Kutas ¢ navama 90-X TomoB siBisieTCS
pacIiupeHHOe CTPOUTENBbCTBO THUAPOIIEKTPOCTAHIMI: BO-MepBbIX, Kutaii oOmamaer cambiMu
KPYIHBIMH B MHUpPE 3amacamMl THUIPOIHEPTHM, U, BO-BTOPBIX, THUAPOIIEKTPOIHEPrusl SBISETCS
9KOJIOTHYECKH YHCTHIM BO300HOBIISIEMBIM BHJIOM JHEPIHH, 4TO OCOOEHHO BakHO it Kurtas B
YCIIOBUSX HAIPSDKEHHOM YKOJIOTHYECKON 00cTaHOBKH. MomHOCTh dHeproosokos Ha 'DC B 2000r.
coctaBuna 70 miH. kBT

CTpouTensCTBO THAPOAIEKTPOCTAHINU Ha peke Hy 3actaBut mepecenutbes Becero Jmmib S0
ThICSIY 4YenoBeK. CBS3aHHBIE C 3aTOIUICHHEM JIKOHOMHUYECKHE MOTepu OyAyT MUHHMAIbHBI, MO-
CKOJIBKY 3TOT PETHOH KpaitHe OeaeH. J[oxoabl 6oJiee MOJOBUHBI MECTHBIX JKUTEJIEH HE TIPEBBIIIAIOT
cymmbl, 3kBuBaieHTHol 80 nommapos CILIA B ron.

Tunsl DHepruu BobL:

1. Dueprust npuuBoB/0TIMBOB. Bonbiine MaccuBHbIe (M pasymeercst Onm3kue K 3emiie)
KocMuueckre 00bekThl, Takue Kak Jlyna nian ConHue, 1eHCTBUEM CBOEH IpaBUTALUK MPHUBOIAT K
HEPaBHOMEPHOMY pacIipe/ieJICHHIO BOJIBI B OKEaHe, co3/aBas «ropObr» u3 Bonbl. M3-3a BpaiieHus
3eMJIM HAaYWHACTCS JBMKCHHE ITHX «TOpOOB» W HMX IepemelnieHrne Kk Oeperam. Ho m3-3a Toro xe
BpalleHus1 3eMJIH, IMOJIOKEHUE OKEaHa OTHOCUTEIbHO JIyHBI M3MEHSETCs, YMEHbIIAas TEM CAMbIM
neiicTBUe rpaBUTalnu. Bo Bpems mpuinBa 3aloIHSIOTCS CIELMaIbHbIE PE3epByaphl, pacnojarao-
necs Ha 6eperoBoit TuHUK. Pe3zepByapsl 00pasyroTes 6marogaps namb6am. Bo Bpemst oTimBa Bona
HauYMHAET CBOE€ 00paTHOE JBM)KEHUE, KOTOPOE U UCIOJB3yeTCs JUIsl BpalleHus] TypOuH U Ipeodpa-
30BaHUA SHEpruu. BaxkHOo, 4YTOOBI pa3HHUIIA BBHICOT BO BpeMs NMPUIMBA U OTIUBA OblIa KaK MOXHO
0oJbllle, MHAaYe MOJOOHAs CTaHLHUS MPOCTO HE CMOXKET ceOs ompasabiBaTh. [lo3ToMy mpuinBHBIE
3JIEKTPOCTAHIIMM CO3JAI0TCS, KaK IPAaBUIIO, B y3KUX MECTaX, 1€ BbICOTA MPUIMBOB JOCTUTAET XOTS
661 10 metpoB. Hampumep npunuBHast ctannus Bo @pannuu B yctbe peku Panee. Ho Takue cran-
[IUU UMEIOT ¥ CBOM MUHYCHI. CO37]aHKe AaMObl IPUBOJAUT K YBETUUYCHUIO aMIUIUTYAbI IPUIUBOB CO
CTOPOHBI OKEaHa, a 3TO BJIEYET 3a COOOM 3aTOIJICHHE CyIIM cojieHoW Boaou. Kak cnenctBue — usz-
MeHeHue QIIophl U (payHbl OMOTOTUYECKON CUCTEMBI, IPUYEM HE B CAMYIO JIYUIIYIO0 CTOPOHY.

2. DHeprust MOPCKUX BOJIH. JIaHHBIN B SHEpruu 00JalaeT JOBOJBHO BBHICOKOH yAETHHOMN
MOIIHOCTBIO (MPUOIU3UTEIbHAS MOIIHOCTh BOJTHEHHS OkeaHoB mocturaet 15 kBt/m). Eciu BeicoTa
BOJIHBI OyJIET OKOJIO JIByX METPOB, TO 3TO 3HAYCHUE MOXKET yBenuuuThes 10 80 kB1/M. Pasymeercs,
3TO WACATM3UPOBAHHBIC JAaHHBIE, MOTOMY YTO MEPEBECTU BCIO HHEPTUI0 BOJHEHHUS B 3JEKTpUYeE-
CKyI0 HE yJacTcs, HO BCe ke KOA(pUIMEHT mpeodpa3oBaHusi JOBOIBHO BeICOK — 85%. Ha cero-
THSIIHUNA JI€Hb HCIOJNb30BaHHE PHEPTHM MOPCKHUX BOJH HE 0CO0O PACIpOCTPaHEHO H3-3a psjaa
CJIO)KHOCTEH, BOSHUKAIOIIUX MIPH CO3JaHUN yCTaHOBOK. [loka 3Ta cdepa HaXOANUTCS TOIBKO Ha CTa-
JIUU SKCTIEPUMEHTAJIbHBIX UCCIEIOBaHUM.

3. I'maposnekTpocTaHiy. A 3TOT BUJ SHEPTHU CTa] JOCTYITHBIM JIJIsl YeJloBeKa Onaromapsi
COBMECTHOM «paboTe» TpeX CTUXUMU: BOIBI, BO3AyXa M, KOHEYHO Xke, conHua. CoyHile ucnapser ¢
MIOBEPXHOCTH 03€p, MOpEH W OKeaHOB BOIyY, 0Opa3ys oOmaka. Berep mepememaeT ra3o000pa3Hyio
BOJY K BO3BBIIICHHBIM 00JaCTsIM, TJIe OHAa KOHACHCUPYETCA W, BbINaJas B BUAE OCAIKOB, HAUMHAET
CTeKaTh 0OpaTHO K CBOMM IMEpPBOUCTOUYHMKAM. Ha MmyTH 3THX MOTOKOB CTaBSTCS THUIPOIIEKTPOCTAH-
[[UHM, KOTOpBIE MEePEXBATHIBAIOT DHEPIUI0 MAJAIONICH BOJBI U MPEoOpa3yloT ee B IIEKTPHUUECKYIO.
Mor1uHOCTb, BeIpabaTbiBacMasi CTaHIMEH, 3aBUCUT OT BBICOTHI MaJeHUsI BOJibl, moaToMy Ha ['OC cra-
T co3aBaThCsl JaMObl. OHM Tak e MO3BOJIAIOT PETryITUPOBATh BEMUYUHY TTOTOKA.
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Eme onHy o4eHbh MHTEPECHYIO 00J1aCTh IPUAYMaK dKciepThl KoMuccnn mo aToMHOM dHED-
retuke B ['peno6ne, @pannusa. OHU npeiaraloT UCIOIb30BaTh SHEPTUI0 najaromiero noxasa! Ka-
KJasl majgaronias Karmis ooiagaeT CBOMM Bo3jaelicTBueM. [lonanas Ha mbe30kepaMUYeCcKUi JIEMEHT,
OHAa BO3JICHCTBYET HA HETO (PU3UYECKH, YTO MPUBOJUT K BO3HUKHOBEHUIO IJIEKTPUIECKOTO MOTEH-
nuasa. Jlanee aneKTpUUeCKHid 3apsa BUAOM3MEHSICTCs (Tak ke Kak B MUKPO(POHAX IJIEKTPUUCCKUX
cUrHaj npeoOpa3syercst B kKosiebanus). biarogapst MEHOrooOpasuto cBoux (opm, Boaa odiagaet mo-
UCTHHE TPOMAHBIM YHEPreTUYECKUM MOTEHIIUATIOM.

DKosornyeckas 3KCrepTu3a 00bEKTOB THAPOIHEPTETUKY 3AKITI0UACTCS B CIEIYIOIIEM: MpOo-
BeJieHHe cOopa M U3yUeHHUEe TAaHHBIX CIIEAYIOIUX THAPOMETEOPOIOTHUECKUX XapaKTePUCTHK:

1. ypoBHsI BOJbI B BOJOTOKE;

2. IPUTOKA B BOJIOEM M CTOKA U3 HETO;

3. CKOpPOCTH BETPA,;

4. cxem 0o0IIel MUPKYJIISIIUU BOJI IPH PA3THYHBIX THIPOMETEOPOIOTUICCKUX YCIIOBHUSX;

5. cXeM pacmpeeneHust oonacteil mpeobdaaaaromero BO3AeHCTBUS BETPOBLIX BOJIH U Tede-
HUH B npezenax OacceiiHa BOJOTOKA,

6. cxeM pacmpeeNneHus TPYHTOB B BOJOEME, a TaK)K€ WHTEHCHUBHOCTU M HANpaBIECHHOCTH
JUTOAWHAMHYECKUX TIPOIIECCOB,;

7. cTEeTIeHHU X03HCTBEHHOM IESITEILHOCTH B TIPEIesiaX akBaTOPUH (Tpacchl H HHTCHCUBHOCTD
CYJIOXOJICTBa, pabOTHI, CBSI3aHHBIC C U3MEHCHHUEM penbeda AHS U T.1.);

8. cxeM pacrpeiesieH s peKpealliOHHbIX 30H (3aMOBETHUKOB, CAHUTAPHBIX 30H).

O1eHKa 9KOJIOTHYECKOTO COCTOSIHUSL CPEJIBI TASTCS 110 MHTEHCUBHOCTH aHTPOIIOTCHHOTO OC-
BOCHHSI TEPPUTOPUU M CTEIICHHU €€ HAPYIICHHs IO JaHHBIM HATYPHBIX HAOMIOACHUHN (COCTOSHHE
MIOYBEHHOTO MOKPOBA U PACTUTEIBHBIX aCCOLMAINNA, N3MEHEHHE XUMUIECKOTO COCTaBa MOYB, JIOH-
HBIX OTJIOKEHHU M BOJIBI TIOJ] BO3JICHCTBUEM aHTPOIIOTCHHBIX HArPy30K).

XUMHUECKUI aHaIM3 COCTaBa 3arpsS3HEHUH MaJIbIX BOJOTOKOB JIOJDKEH BKJIFOUATh B ce0sl, 110
KpaitHeil Mepe, cleayIoIue KOMIIOHEHTHI:

- copep)kaHue OMOTEHHBIX AJIEMEHTOB, XJIOPUIOB, TSKEIBIX METAJUIOB, HE(PTEMPOAYKTOB B
BOJI€ BOJOTOKA M BOJOXPAHUIIUIIIA;

- 0AKTEPHOJIOTUYECKOE 3arpsi3HEHUE (BIMSHUE KUBOTHOBOAYECKHUX ()epPM, CMBIB CEITLCKOXO-
3SUCTBEHHBIX YTOMI OPraHUIECKUX YIOOPCHUH U T.11.);

- KOHIIGHTpALUsl HUTPATOB, MUHEPAJIBHOTO (ocdopa M a30Ta, COJACPKaHNE TIIABHBIX MOHOB B
BOJIC;

- IIBETHOCTH BOJIBI, peakmus cpeabl pH, KUCIOTHOCTh, KUCIIOPOAHBINA PEXUM, 00IIas MUHE-
panuzanus U Apyrue THIAPOXUMHUECKHE MapaMeTphl.

XapaKTepUCTUKA IKOCUCTEMBI COCTOUT B CIIETYIOIIEM:

1. HIHTEHCHUBHOCTH BOJJOOOMEHA U €r0 MPOCTPaHCTBEHHO-BpEMEHHAs! H3MEHYHBOCTH,

2. TUAPOJIOTHYECKAsE CTPYKTYpa BOJHOTO OOBEKTA U €€ Ce30HHbIC N3MEHEHHS;

3. pe3ynbTaThl TUAPOJIOTHMUYECKUX HAOMIOJEHUI M pacyeToB, PACKPHIBAIOLIUX MPUPOIHBIN
MEXaHU3M TEPMOAMHAMUYECKOM PETYIISIIUH TEIIOBOTO COCTOSIHUSI SKOCUCTEMBI;

4. 3HaYeHUS] OTMETOK XapaKTEPHBIX YPOBHEH, ONpPeNeSIONINX MOJIE3HbIH U MPOTHBOMABO/-
KOBBI 00beM BOJIOXPaHMJIHIIL,

5. peXUM M3MEHEHHS 3araca BOJAbI B MpejieNiaX MoJIe3HOro 00beMa B COOTBETCTBUH C THIIOM
BOJIHOTO OajnaHca,

6. rupomMeTpuUeckue U JaHamadTHeIe yCIoBHs (OPMUPOBAHHUS CTOKA HA BOJAOCOOpE BOJIO-
XpaHWIUIIA B CE30HBI PA3JIMIHON BOJAHOCTH,

7. Mopdosiornyeckrue 0COOEHHOCTH JI0Ka BOIOXPAHIIIHUILI,

8. THAPOIKOIOTHYECKOE 30HUPOBAHNE MEITKOBOTHIA;

9. mpobiema hopMUpPOBaHUS TTMHHBIX BOJIH HA BOJOXPAHUIHIIAX;

10. pe3ynbTaThl B3aUMOJICHCTBHUS BETPOBBIX BOJIH C OeperaMu Jio’ka BOJJOEMOB;

11. mpoGnema "HBeTeHUS" BOJIOXPaHUIIUILI,

12. xopMOBBIE pecypchl UXTHO(AaYHBI U OMOTIPOAYKTUBHOCTH IPUOPEKHBIX 30H,;
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13. Tpanchopmanys XuMHYECKOTO COCTaBa BOJbI B BOJIOEMAX;

14. Guonornveckue MpoIecchl CaMOOYHUIIEHHUS TOBEPXHOCTHBIX BOI.

Ha ceromusnuii nens B benapycu aeiictByer 41 ruaposnekrpoctannus (I'DC), cymmap-
Hasi MOIITHOCTh KOTOpBIX cocTaBisgeT 16,1 MBT. Camas kpynHas I'DC naxogurcss B OCHIIOBUYCKOM
palioHe ¥ MMEET yCTaHOBJIEHHYIO0 MomHOocTh 2,175 MBT. CormacHo HanuonansHOW mporpaMMbl
crpoutenbetBa I'9C B Pb Ha 2011-2015 rr. mimaHupyeTcsi CTPOUTENILCTBO U PEKOHCTPYKIMSA 33
TUIpO3JIeKTpocTaHIui. OCHOBHOM ymnop Aenaerca Ha Maible, MUKpOo U MUHU-I ' IC. Tak, mianupy-
etcst crpoutesibeTBO 20 Mukpo-I'DC ycranosnenHoi mormmHocThi0 10 100 kBT, 9 Munu-I'9C (ot
100 kBt 10 10 MBT) u 4 xpynusix I'DC (Beire 10 MBT).

3arutaHupoBaHHoOe cTpouTenbeTBO KpynHbiX ['OC: Hemanosckas, 20 MBT; ButeOckas, 40
MBrT; I'ponnenckas, 17 MBT; [Tononkas, 22MBT.

Taxum o6pazom, k 2016 roxy 3artaHUpPOBaHO M SKOHOMHUYECKH 000CHOBaHO BbIpaboTka 510
MJIH. KBT u anektpuueckoil sHepruu mnocpenctsoM ['9C. DKOHOMUYECKH BBITOJHBIN MOTEHIMAI
BOJIHBIX UCTOYHUKOB o1leHnBaetcs B 250 MBT npu o6miem notennuane crpansl B 850 MBT.

VJIK 338:504
3KOJIOI'O - )KOHOMUYECKHW AHAJIN3 ITPOBJIEM OBECIIEYEHUSA

HACEJIEHUSI TOPOJA BEPE3AHb KHEBCKOM OBJIACTHA IMTHEBOM
BOJIOHU

HannoHanpHbINM TEXHUYECKU YHUBEPCUTET Y KpauHbl «KNEeBCKUI MOJIMTEXHUYECKU HHCTUTY T
WHcTuTyT 3HEprocOepexxeHus U S3HeproMeHePKMEHTa

Unpsm B.C., [leBuyk H.A., rp. O3-11
Hayunslii pykoBoauTens -

KauecTBennas nuteeBas Boja B ropoje bepesanbp, kak M 10 Bcell TEPpPUTOPUN Y KPaWHBI,
CTaHOBUTCA Bce O0nbIuM Aeuuutom. [Io cyMMapHBIM 3amacaM COOCTBEHHBIX MOBEPXHOCTHBIX U
MOJI3EMHBIX BOJHBIX PECYpPCOB I'. bepe3aHb OTHOCUTCS K TEPPUTOPUSIM, HEAOCTATOYHO 00ECIeUeH-
HBIX TIPECHOM BOAOW B HeoOxoammoM KojudecTBe. K BOIHBIM pecypcam oTHOcCSTCS: o3epo llen-
TpanbHOe, peku Heapa u TpyOex, craBku, moaszemusie Bojbl. BogocHaOxenue 6a3upyercs B oc-
HOBHOM Ha IOJI3EMHBIX BOJIaX, HO €I TaK)Ke HUCIOJIb3YIOT MOBEPXHOCTHBIN UCTOYHHK, TO €CTh, pe-
ky Henpy. KoMmMmyHanbHOE mpennpusaTie, 3aHUMAloIIeecs: BOAOCHAOKEHNEM HACETeHHs Topoja -
«bepesanckuii BojgokaHam». [IockoibKy Bosma TpeOyeT CenualbHOW OYUCTKH, TO yCTaHABIUBAIOT
OUYUCTHBIC COOpYx)eHHs. [IpenMyIecTBOM MOA3EMHOTO MPOoLiecca BOJIOCHAOKEHUS SIBISIETCS TO, YTO
00paboTKa MoA3eMHON BOJIBI JCIICBIIC, YeM OUYMCTKA MOBEPXHOCTHOM. HemocTaTok aToro mpomecca
B TOM, YTO MPH YMEHBIIICHHH BOJOCHA0XCHUS HIKE PACUYETHOTO B CETH BO3HUKAIOT M3OBITOYHBIC
HaIopbl, 00yCIIOBIUBAIOIINE JOTIOJHUTEIBHBIN pacxo 3Heprun a0 20 %. M30bITOuHbBIC HAMOPHI
NPU BBIXOJIC U3 HACOCHOW CTAHIIUH SIBJISIOTCS OCHOBHBIM MCTOYHUKOM MOTEph 3Hepruu [1].

Bonoxo3siicTBeHHas 1€ATEIbHOCTh HA TEPPUTOPUU TOpPOJia BEJAETCSI SKCTEHCUBHBIM CIIOCO-
OOM M3 HKOJIOTHYECKHA OMACHBIM HCIIOH30BAHHEM BOJHBIX OOBEKTOB, UYTO MPUBOAMT K BCE OOJIB-
HIeMy MX 3arpsi3HeHuio. Hey1oBineTBOpUTEIbHOE COCTOSIHIE BOJAHBIX OOBEKTOB - OJHA W3 TJIaBHBIX
MPUYMH HU3KOTO KadyecTBa MUTHhEBOM BOJbL. Ha Tepputopuu ropoja HaxoAMTCS MHOTO MHpEIIpu-
SATHH, KOTOPBIE CBOMMH cOpocamu ere O0bIlIe 3arps3HsII0T BOJAHBIC pecypchl. B 1ienom mpobiema
MUTHEBOTO BOJOCHA0KEHUS UMEET TPU COCTABIISIIOIINME. HATMYUE MHTHEBOW BOJBI B HACEICHHOM
MYHKTE , €ro JOCTYIHOCTb U O€30MacHOCTb.

Wrak, mpobiieMa MUTHEBOTO BOIOCHAOXKEHHS B bepe3aHu cylecTByeT He H30JIMPOBAHHO, a B
MHOTOUYHCJIEHHBIX B3aMMOCBS3SX C HAPOJHOXO3SIMCTBEHHBIMH , BOJIOXO3SMCTBEHHBIMH U 3KOJIOTO -
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SKOHOMUYECKUMH TIpobiaeMamMu. OCHOBHBIMH TTPOOJIEMaMU YTIPABICHUS BOJAHBIMU PEeCypcaMu siB-
JISIOTCS TIPEXKIE TPOOIIEMbI 00ECTICUeHHUsI HACEICHUS MUThEBON BOJON U BO3ZMOYKHOCTH TIOBBITIICHHS
ee kauecTBa. [[pMurMHON XpOHUYECKOr0 YXYAIICHUSI KaueCTBA MUTHEBOUM BOJIbI SIBIIIETCSI HEYIOBJIE-
TBOPUTEIHHOE IKOJIIOTUYECKOE COCTOSHHUE NCTOYHHKOB MUTHEBOTO BOJIOCHAOXKEHHS. MOKHO BBIJIE-
JIUTH CJIEAYIONINE OCHOBHBIC SKOJIOTO - SKOHOMHUYECKHUE TPOOIeMBbI 00€CTICUCHHs HACSIICHHSI TOPOJIa
Ka4eCTBEHHOI NMUTHEBOI BOJOM.

1) HeHaIeXKAIEee OYUCTKH CTOYHBIX BOJ M IPOMBIIIJICHHBIX OTXOJIOB |

2 ) moTeps MPUPOIHBIX BOAOCOOPHBIX TUIOMIAICH |

3 ) 3arpsi3HEHHE PEK, U3 KOTOPBIX BOJa MMOMa1acT B A0Ma |

4 ') CMBIB TMECTHIIUIOB, HUTPATOB, (ochaToB U APYTHMX XMUMHUKATOB B BOIY B Pe3yJsbTare Be-
JICHUSI CEbCKOXO03IMCTBEHHOM JEATEIHHOCTH |

5) Hanu4Kre W MOSIBICHUE HOBBIX CTAIMOHAPHBIX UCTOYHHMKOB 3arps3HEHHUs] BOJHBIX pPecyp-
COB , B TOM YHCJIC ITINTHEBOM BOJIEI |

6 ) cTapbie BOAOMPOBOIbI, KOTOPBIE YKE TABHO HYKIAIOTCS B PEKOHCTPYKIINH |

7 ) dbu3nuecKkuii 1 MOPaJIbHBIA M3HOC OYUCTHBIX COOPYKEHUI MO MOATOTOBKE MUTHEBOW BO-
JBI ;

8 ) MopasbHOE ycTapeBaHHE TEXHOJOTHUECKUX MPOIECCOB , HCIOIb3YEMbIX ISl BOJO- O
TOTOBKH - OCBElIeHHE , GUIbTPAIIUHN U 00€33apaskuBaHUs BOJHI ;

9 ) HeCOCOOHOCTh CYIECTBYIOIIETO MEXaHU3Ma BOOIOIb30BAHUS KOHTPOJIMPOBAThH Kave-
CTBO MUTHEBOM BOJHI |

10 ) cxema pacdera BO3MEIICHHS 3a MPUYUHEHHBIN yIIepO HeaJeKBaTHAs BEJIMYMHE HaHE-
cennoro ymiepba [ 2] .

Yiiep6 OT 9KOJIOTHYECKH OOYCIIOBICHHOTO YXYANICHHS KadeCTBa MPECHOW BOIBI BKIFOYACT
B ce0s1:

- yOBUTh HACEJICHHS , CBSI3aHHBIA C JIOOYUCTKOW MUTHEBOM BOJBI JIFOJAM HAYHMHAIOT CaMO-
CTOSATENIHHO YCTaHABINBAThH PA3IUYHbIC (PUIBTPHI U OUUCTHBIE YCTAHOBKH

- IOMIOJIHUTEIIbHBIE 3aTpaThl Ha MPUOOPETEHNE MUTHEBOU BOJIHI |

- 3aTpaThl , IOHECEHHBIE B CBSA3M C 0€3YCIOBHBIM NMOTPEOICHNEM HEKAYeCTBEHHOM MUThEBON
BO/JIbI M , KaK CJIEACTBHE , YXYALICHUEM 310POBbSI HACEIICHHUS.

B ocHOBHOM y11ep0 310pOBBIO HACENIEHUS HEMOCPEACTBEHHO BBIPAXKAETCSA B JOMOJIHUTENb-
HOI 3200JIEBA€MOCTH M CMEPTHOCTH, CBS3aHHBIX C BO3JICHCTBHEM (PAKTOPOB OKPYIKAIOIICH CPEIBbI.
B HatypanbHBIX MOKa3zaTensx yuiepd MOKeT ObITh BBIPAKEH KaK KOJHMYECTBO JOIMOJIHUTEIbHBIX
ciydaeB 3a00JIeBaEMOCTH M CMEPTHOCTH, a TaKXKe KaK KOJMYECTBO JICT JKH3HH, TIOTPAUYCHHBIX B pe-
3yJIbTaTe TaKo 3a00ieBaeMOCTH U cMepTHOCTH [3].

J1J1s1 OBBINIEHHS] YPOBHS 9KOJIOTO -3KOHOMUYECKON 0€301acCHOCTH MPHU BOJOCHAOKEHUH Ha-
ceneHus ropoja bepesanb He0OX0AUMO:
1) KOHTPOJIUPOBATh U OTPAHUYNBATEH MCITOJIB30BAHUE BOJIBI U3 MO3EMHBIX TOPH3OHTOB |
2) yBEIUYUTH KOJHYECTBO KOHTPOJIbHBIX 00BEKTOB U MOKa3aTesIell KOHTPOJISI Ka4eCTBa BOJIBI;
3) He JomycKaTh MOMAAaHus 3arPA3HAIONIMX BEIIECTB B BOJOHOCHBIC TOPU3OHTHI |
4) 5KOHOMHYECKHA W 3aKOHOIATEIILHO BIHMATH HA BOJOIOJIB30BATENCH C IIEIbI0 HEIOMYIICHHUS 3a-
TPSI3HEHUS BOJJOCOOPHBIX TEPPUTOPHUI M NICTOYHUKOB TUTHEBOTO BOJJOCHA0KCHHS;
5) ¢unarcupoBaHus pabOT MO YIIyUIIEHHIO TPOTOYHOCTH BOTHBIX HCTOUYHHKOB,;
6) BbIIEICHHE CPEJACTB HA OYUCTKY U 0J1aroyCTPONCTBO JECHCTBYIOIIMX UCTOYHUKOB , 00ECIICUCHUS
XOTs1 OBl HECKOJIBKMX Ha/ICKHBIX UCTOYHHKOB BOJOCHA0KEHHS C TPUMEHEHHUEM COBPEMEHHBIX Me-
TOJOB OUYHMCTKH BOJIBI.

CIMCOK HCITOJIb30BaHHBIX MCTOYHHUKOB

1. Joporynmos C.H1. , Konenko K.®. , XBecuk M.A. DOkonorus . - K. : KHEY , 2005 .-371c¢.
2. Manenko A.M. , Tapxos I1.B. , Tapanosckuiit B.. Ouenka sxonHoMudeckoro ymep0a , o0ycio-
BJICHHOTO HAPYIICHUEM KOCHCTEMHOM (YHKIIMU BOJBI M IyTH €r0 CHIKEHUs /| MeXaHU3M peryJin-

poBaHus 3koHOMUKH . - 2010 . - Ne 4 . -C . 50-56.
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3. Tapxog I1. B. ConasibHO - 5KOHOMHUYECKHE OCHOBHI PETYIHMPOBAHUS TOCYAAPCTBEHHOTO CEKTOPA
9KOHOMHKH . - Cymsbl , 2005 . - 322 ¢ .
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YK 615.212.7:613.83

BO3JEVICTBUE KYPUTEJbBHOM CMECH CITAYIC HA OPTAHU3M
YEJOBEKA

YO «Morunesckuit Beictmi komemk MBI Pecniy6nuku bemapycey»
(baKynpTeT MUK

IlermoB C.A., 32 B3BOI
Hayunsb1il pykoBoauTenp - KaHA. TEXH. HayK, JoueHT Makanapusa [1.10.

Jlnst Hamie#t cTpaHbl ynoTpeOieHre KypUTEIbHBIX CMECEH MOJIOJICKBIO SBISETCS OJHOU U3
HanOoJee akTyaJdbHBIX Mpo0iaeM. To COMHUTENBHOE YyBCTBO H(OPHH, KOTOPOE Jal0T HAPKOTHUYE-
CKH€ Cpe/CTBa YeJIOBEUECTBY, HECPABHUMBI C 3aryOJICHHBIMH Cyb0aMH U MOTEPSIHHBIMU KU3HIMU
JIIOJEH.

OOparumcs K cTaTUCTHKE: 3a ssHBaph — OKTA0ph 2013 rona B Pecnybnuke benapych 3aduk-
CHpPOBAHO 6 JIETAIBHBIX MCXOJIOB M3-3a YHOTPEOJICHUS! KypUTEIbHBIX cMecel 652 yenoBeka ObuH
JIOCTaBJICHBI B OOJBHUIIBI ISl OKA3aHUA MEIULMHCKON momoud. ToJabKo B TeKyIlleM roay U3 Hesa-
KOHHOTO 000poTa u3bsTo Oosiee 43 kr (cBbiie 4,3 MITH. pa30BbIX [103) KYPUTEIbHBIX CMECEH U pea-
reHTOB, /0 KI' paCTUTENbHOM MaccChl ISl UX U3TOTOBJICHUS B JOMAIIHUX YCIOBUSX.

Takyro meuyanbHyI0 CTaTHCTUKY OoOHapojoBana mpecc-ciyx6a MBJl HakanyHe pecmyOmu-
KaHCKOM npo¢mnakrrdeckoit akiun "'Cromn-craiic!” B nexadbpe 2013 r. Bo Bpems akium coTpyIHH-
KU MUJIUITMM COBMECTHO C MEaroraMy 1 BpadyaMu MPOBOIMIN MEPOTPHUATHUS MO MPOPUIAKTHKE TI0-
TpeOIeHNsS] HAPKOTHUECKUX CPEJCTB U MICUXOTPOIHBIX BEIIECTB.

B Pecniy6nuku benapycs MB/] Benércs sxectkas 60opr6a ¢ HesakoHHBIM 000pOTOM HapKo-
TuKoB. B MB/] cyiiecTByeT crienanbHOE MOApa3aesiCHUE Y IPaBJICHUE M0 HAPKOKOHTPOJIIO U MPO-
TUBOJICHCTBUIO TOPTOBJIE JTIOAMHU. B 4acTHOCTH OHU M 3aHUMAIOTCS BCEMH MPECTYIUICHUSIMHU, CBSI-
3aHHBIMU C HAPKOTUKAMH.

Xotenock Obl OTMETHTH, uTO B YroioBHOM Kopekce Pecrnybnuku benapych BblneneHa oT-
nenbHas TiaBa 29 IIpectyruieHus] IPOTHB 370POBbs HACEIECHUS Bcero 17 COCTaBOB MPECTYIUICHUS.
Cratbs 328. HezakoHHBIN 000pOT HAPKOTUYECKUX CPEACTB, ICUXOTPOIMHBIX BEHIECTB U MPEKYPCOPOB.
OOBEKTOM HaHHOTO TMPECTYIUICHHS SIBIISICTCS 310pOBbE HaceleHus. IIpeaMeTom mpecTyIuieHus siB-
JISIFOTCSI HAPKOTHUECKUE CPENICTBA, ICUXOTPOITHBIE BEIIECTBA U MPEKYPCOPHI.

VYTro70BHAsE OTBETCTBEHHOCTh 32 HE3aKOHHBIM 000POT HAPKOTUYECKUX CPEACTB MJIU IICUXO-
TPOIHBIX BelecTB U dhepeHInpyeTcs B 3aBUCHMOCTH OT CYOBbEKTUBHBIX U OOBbEKTUBHBIX TPHU3HA-
KOB cocTaBa. B cooTBeTcTBHM ¢ yacThio 1 craThu 328 Haka3pIBAIOTCS HE3aKOHHBIC 0€3 1eiu cObITa
U3TOTOBJICHHE, TepepadoTka, MpUoOpeTeHne, XpaHeHHe, MepeBO3Ka WM MEepechlika HApKOTHYE-
CKHX CPEJICTB, IICUXOTPOIHBIX BEIIECTB JIMOO MPEKYPCOPOB C LIEJbI0 U3TOTOBICHUS TaKUX CPEJICTB
WM BemiecTB. He3akoHHBIM Mpu3HaeTcs 1000 000pOT HAPKOTUUECKUX CPEACTB U MCUXOTPOIHBIX
BELIECTB, €CJIM BHUJbI JESITEIbHOCTH, NMPEAMETOM KOTOPBIX SIBJISIOTCS yKa3aHHbIE IMPEIMETHI, OCY-
HIECTBIISIOTCS B HApPYILICHHE 3aKOHOJATEeNbCTRA.

[IpuobOpereHne HaAPKOTUYECKUX CPEACTB M TICHXOTPOIHBIX BEHIECTB MOXET MPOUCXOAUTH
MyTeM MOKYTKH, IPUHATHUS B JIap, MOJIYYSHHS B CUET J0JTra, B KAUeCTBE OIUIATHI 3 YCIYTH, a TaKKe
INyTeM JlauM B3aliMbl, 0OOMEHa Ha Jpyrue NMpeaAMEThI, IPUCBOCHUS HAWJIEHHOTO, cOopa AUKOPACTY-
IIMX KOHOILTM M MaKa, a paBHO OCTaTKOB HEOXPaHSIEMBIX MOCEBOB HAPKOTHUKOCOJEPKAILIUX pacTe-
HUH 1ocJie 3aBeplieHus X yOOpKH U T.I1.

AKTHBHOE CIIOCOOCTBOBAHHME PACKPBITUIO HIIM MPECEUYCHUIO MPECTYIICHUH, CBS3aHHBIX C
HE3aKOHHBIM O00OPOTOM HApKOTUYECKUX CPEACTB, ICUXOTPOMHBIX BELIECTB WJIU IMPEKYyPCOPOB,
mpeJnonaraeT JH4Hoe J0OpPOBOJIBHOE MOCHIBHOE yYacTUE JIMIA B CIEICTBEHHBIX MEPOMPHUSTHUSX,
HAIpaBJICHHBIX HA PacKpbITHE MO0 MpecedeHrne TaHHOTO MPECTYIUICHHs, YCTAaHOBICHUE (pakThde-
CKHUX OOCTOSITENBCTB JIeNa, MPUYACTHBIX K COBEPIICHUIO JESHUS JIUI, NX MECTOHAXOXKIEHUS, a TaK-
e MX 3aJIepyKaHuE U PO3BICK, BO3BPAIEHUE TOXUIIEHHOT'O UMYIIECTBA.

I'paxmanckuii JONT KaXKI0TO HE JOMYCTUTh PACIPOCTPAHEHHUE 3TOM OTPaBhI B OOIIECTBE.
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YK 662.31.33

HUCITOJIb3O0BAHHUE TOP®A B ITPOU3BOACTBE
CTPOUTEJIBHBIX MATEPHUAJIOB
benopycckuii HAMOHAJIBHBIN TEXHUYECKUIT YHUBEPCUTET
@DakyapTET TOPHOIO J1e1a U UHKEHEPHOU YKOJIOTUU

Xotbko /1.0., rp. 102820
HayuHblii pyKOBOAUTENb — KaH[. TEXH. HaYK, AoueHT Pyxus N.E.

[IpousBoacTBO CTpoUTENbHBIX MaTepuasioB B PecriyOnuke benapych siBisieTcsi BaXKHBIM CEK-
TOPOM PKOHOMUKH CTPaHBI, IMEET PA3BUTYIO CTPYKTYPY M B 3HAUUTEIBHON CTENICHH 00ECIIeUnBaET
HY’KJIbl BHYTPEHHETO CTPOUTEIHLCTBA. BMecTe ¢ TeM NaHHBIM CEKTOp XapaKTepu3yercs OONbIINM
noTpeOIEHUEM PHEPTeTUYECKUX PECYPCOB, 3aTpaTaMH HA MPOU3BOJICTBO M BHICOKUM YPOBHEM Ma-
TEPUATIOEMKOCTH. BBICOKHM OcTaeTcsi yJeNbHbII BeC NCIOIB30BAHHOTO UMIIOPTHOTO CHIPbs, MaTe-
pHUANIOB, TOKYITHBIX U3/IEJIHIA, TOTIJIMBA B 3aTpaTax Ha MPOU3BOJCTBO MPOTYKIUH.

OCHOBHBIMU TEXHOJIOTMYECKMMHU BUIAMH TOIUIMBA, HCIOJIB3YEMOrO MpU OOXKHIe CTPOH-
TEJIbHBIX MaTePHATIOB (B YaCTHOCTH, IIEMEHTHOTO KJIMHKEpA U U3BECTH), SBISIOTCS KaMEHHbBIC YN
¥ npupoaHbId Ta3. K agpTepHaTUBHBIM BUAAM TOIUTMBA s ycinoBuid PecryOnuku benapychk oTHO-
cATCS: MECTHOE TOIUHBO (TOopdoOprKeT), oTpaboTaHHBIE aBTOMOOMIIBHBIE MOKPBIIIKK, OTXOMBI TIe-
pepabotku HedTH (HeTEKOKC), B mepcrnekTuBe TBepasie ObIToBbIe 0TX0abI (THBO), cyxue ocaaku
CTOYHBIX BO/JI, BLICOKOCEPHHUCTHIC U MECTHBIE OyphIE YTIIH.

[TpuMeHeHHe ajdbTEpPHATUBHBIX (MIPUPOJAHOMY Ta3y) BHIOB TOIUIMBA IPU IPOH3BOICTBE
CTpoiiMaTepuaIoB OMPEACIIIeTCS BO3MOKHOCTBIO MOYYeHUS POAYKIIMH BBHICOKOTO KadecTBa. Bee
BU/IbI TOIUIMBA, MIPHU CXKUTAHUU KOTOPBIX 00pa3yeTcs 30J1a, HEPUTOAHBI ISl POU3BOJICTBA CTEKIIA
U CTEKJIIOU3JEIUN, KEPAMUYECKOW IUIMTKH, U3AEIUMHA TOHKOW KEPAMUKH, JIMLEBBIX HU3IEIUH, MO-
CKOJIBKY COJIeprKallliecsl B 30JI€ OKCHIbI KPEMHHUS M aTIOMUHUS CBSI3bIBalOT cBOOOaHBIN Cal B cu-
JMKAThl U aJTIOMUHATBI, CHIDKAsh Ka4ecTBO M3BecTH. [Ipu 00Xkure ke MEeMEHTHOTO KIIMHKEpPa 3011b-
HOCTb HE SIBJIIETCS MPETSATCTBUEM, IIPHU pacyeTe LIEMEHTHO-ChIPhEBOI CMECH 30J1a YUUTHIBACTCA KaK
€€ JOMOIHUTENbHBIN KOMIOHEHT. C ydeToM O0bIInX 00hEMOB MMPOU3BOJICTBA KIIMHKEpPA U 0OCOOCH-
HOCTel ero o0)kHura MpUMEHEHHE aIbTEPHATUBHBIX BHUJIOB TOIUIMBA CBS3BIBAIOT C MPOM3BOACTBOM
[IEMEHTA.

B pa3pese BUI0B MECTHOTO TOIIMBA OCHOBHAS JOJISl MPUXOIUTCS HA TOphoOpukeT. Pecmy6-
nmuka benmapychk pacnonaraer 3HaUMTENBHBIMH 3amacaMy Topda U MOUTHOCTSMHU IO TPOU3BOJCTBY
TopdoOpuKeTa, KOTOPHIH MOXKET pacCMaTPUBATHCs Kak d(DPEKTUBHBIA 3aMEHUTETh YaCTH BBICOKO-
KaJIOPUHHOTO TOTUIMBA I 00KUTa KIIMHKEPa.

Opnako, B MOCJEIHUE TO/Ibl BOSHUKIIN CAEPKUBAIOINE (HaKTOPbI 71 YBEIMUEHUS UCTIOb-
30BaHus TOp(a, OCHOBHBIMU M3 KOTOPBIX SIBISIOTCS YKOHOMUYECKHE NUCIPOIOPIMU B IIEHAX Ha
TOIUIMBO: 3aTPaThl HA MEHEE KaJOPUITHOE MECTHOE TOIUTMBO M3 Topdobdprkera (B miepecyere Ha yc-
JIOBHOE TOIUIMBO) MPUOIU3MINCH K CTOMMOCTHU 3aKyIKH, TPAHCIIOPTa U MOATOTOBKH BBO3UMOTO IO
UMIIOPTY KAMEHHOTO YIJIS; K XPaHEHHUIO U CXKUTaHUIO TOp(oOprKeTa B IIEMEHTHBIX Ne4ax Mpeab-
SIBJISTFOTCSI 3HAYUTENIBHO 0OJiee JKeCTKHUE TPEeOOBAaHUS IO B3PHIBO- M MOKAPOOE30MACHOCTH, YeM K
KaMEHHOMY YTJIIO; B MPOIIECCE TPAHCTIOPTUPOBKH HKEJIE3HOA0POKHBIM TPAHCIIOPTOM JOBOJIBHO Yac-
TO yXYJIIaeTcs KauecTBO Top(da (BbICOKAs BIAXKHOCTH), YTO MPUBOIUT K €r0 HECTAOWIBLHOU KaJlo-
PUHHOCTH.

C yderom obecrieueHus 6osee KeCcTKuX TpeOboBaHUi K TOPGHOOPUKETY YBEIMUEHUE I0JIH €r0
UCTIOJIb30BaHUS JIOJDKHO OBITH COTPSIKEHO C MEPECMOTPOM BHYTPHUPECITYOJIMKAHCKOW IIEHOBOM TI0-
JUTHKHU B CTOPOHY CHIDKEHUSI CTOUMOCTU Top(hoOpukeTa.

41



VIK 665.52

VJIAYYIIEHUE 3KOJOTHTYECKHUX CBOMCTB ABTOMOBWJIBHBIX
BEH3UHOB

HaunonanbeHbIi TeXHUYECKUI YHUBEpCUTET Y KpauHbl «KHWEBCKUN MOJUTEXHUYECKUM UHCTUTYT»
WHcTuTyT 3HEprocOepexeHns U SJHeProMeHeIKMEHTa

Pouk 1.B. — aciupant
Hayunsrii pykoBoauTens - KaHj. TexH. Hayk Kodanosa E.B.

Cpeny OCHOBHBIX HaIpaBJICHUN CHUKEHHSI HETaTUBHOTO BIIMSHHUS aBTOTPAHCIIOPTa HA OK-
pY’Karomyto cpexy ocoobiM 00pa3oM HEOOXOAMMO BBIACIUTH YIyUIlIeHHE KOJIOTMYECKUX XapaKTe-
PUCTHK aBTOMOOWJIBHOTO TOIUIMBA. B 4acTHOCTH, €ro MOKHO OCYIIECTBUTH C MOMOIIBIO J00aBe-
HUSI pa3IMYHBIX IPUCATOK K OeH3MHY. MUPOBOH acCOPTUMEHT MpHUCaioK BKiIodaeT 6onee 40 THIIOB
Y HAaCUUTHIBAET THICSYM TOPrOBBIX MapoOK, KOTOpbIE OTJIMYAIOTCA MO Ha3HaueHuio. [lo mpoBeneH-
HBIM HCCIIEJIOBAHUSAM MPUMEHEHHsSI MHOTO(QYHKIIMOHAIBHBIX MPUCATIOK ABIsETCS Hanbojee ObICT-
PBIM U HAaUMEHEE 3aTPAaTHBIM CIIOCOOOM YJIyUILIEHHUS] Ka4eCTBa BBIITYCKAEMbIX TOIUIMB, CYIIECTBEHHO
NOBBIIACT YPPEKTUBHOCTh M CHIDKAET BPEIHOE BO3JCHCTBHE aBTOMOOMIBHOTO TPAHCIOPTA HA OK-
PY’KaloIyI0 Cpeny.

Ha ceromns mouru 70 % aBTOMOOWIEH, 3apErUCTPUPOBAHHBIX B YKpauHe, BBIMYIICHO /10
2000 ropa, a cpemHuUiA BO3pacT aBTomnapka coctariseT 18,7 mer. beicTpbie TeMITBI pocTa aBTOMapKa
JIETKOBBIX aBTOMOOWJIEH W HECOOTBETCTBHE €ro JCUCTBYIONIMM B EBpore HOpMaMm CrocoOCTBYIOT
YBEJIMUYEHUIO 00HEMOB MOTPEOJICHUSI SHEPrOPecypcoB M, Kak CIEICTBUE, BBI3BIBAIOT 3arpsA3HEHUS
atMocdepnl BeiOpocamu okcuaa yriiepoaa (1) CO, okcumos azora NOy, yrieBogoponoB CiHy u
T.4. Kpome Toro, ucnonb3oBaHue TOIUIMBA HU3KOIO KauecTBa MPUBOJAUT K HApPYIIEHHUIO Mpoliecca
NOJTOTOBKU TOIIMBHO-BO3YITHONW CMECH M YXYALICHHIO pekuMa ee cropanusi. B cBoio ouepens,
3TO BBI3BIBAET:!

— YMEHbIIEHHE 00beMa KaMephbl CrOpaHus 3a CYeT 00pa30BaHUs OTJIOKEHHH Ha MOPIIHAX ,
CTeHKaX LUJIMHAPOB U KJIanaHaxX JIBUTATEs,

— 3arpsi3HEHNE U 3aCOPEHHUE TOILTMBHOMW anmapartypsl (kapOroparopa, HHKEKTOpa, (GOpPCyHOK
JIM3ETIBHOTO JBUTATEINS U T.1I. );

— CHIDKEHHUE MOJHOTHI CTOPaHMs, MOBBIIIEHHE TOKCHYHOCTH BHIOPOCOB M YPE3MEPHOTO pac-
X0J1a TOTUIMBA U T.J.

OCOOEHHOCTBIO COBPEMEHHBIX aBTOMOOMIIBHBIX OCH3MHOB SIBIISICTCSI X HEBBICOKAsi XUMUYE-
CKas cTaOMIbHOCTh. XUMHUECKHE U3MEHEHHsI B TOILTUBE MTPOUCXOIAT, TIIaBHBIM 00pa3oM, BCIEACT-
BUE OKHCJICHHUS KHCIOPOAOM BO3ayxa. Hu3KoMoneKysipHble MPOAYKThI OKUCIEHUS — NEPOKCHIB,
CIUPTHI, KUCIOTHI U APYTUE KUCIOPOJCOIEPKAIe COSAMHEHNS — BCTYAIOT B pEaKLUU MOJTUMEPHU-
3alUMU ¥ TOJMKOHACHCAIIMH ¢ 00pa30BaHUEM BBICOKOMOJIEKYJISIPHBIX MPOIYKTOB, KOTOpPbIE COAEP-
’KaTcsl B TOIUTMBE B BUJI€ CMOJI U BBIMAJAIOT U3 HErO B OTHENbHYIO (pa3y. UeM OoJbllie B TOIIIMBE
CMOJI, TeM OOJIbIIIE OTJIOKEHHUN 00pazyeTcs B IBUTATENE U TOIUTUBHOM cucTeMe. B pesynbrare mpo-
LIECChl TOPEHUS] M CMeCceo0pa30BaHUs OTKJIOHSIOTCS OT ONTHMAJbHBIX yciaoBHM. TommmBo cropaer
He nonHocThio, KIIJ[ nBurarenst cHm»kaercs, a KOJIMYECTBO TOKCHYHBIX HMPOIYKTOB B OTpabOTaB-
IIMX ra3axX yBeJIHMYUBaeTcs. TakuM o0pazoM, yBeTHMUEHUE WHAYKIIMOHHOTO Teproja CrocoOCTByeT
YIIYYIIEHUIO YKOJIOTUYECKUX MOKa3aTeNeil IBUraTelis BHyTPEHHEr0 CTOPaHuUS.

st pemenust atux npodiaem, Ha 6aze OHUJI «Peaktop» OKbB «IlItopm» Hamu ObuLT pa3pa-
00TaH psij MpHUCag0K, OCHOBHBIMH KOMIIOHEHTAMU KOTOPBIX CTalld aHTUOKCUAAHTHI Pa3IMYHON XU-
MHYECKON MpUpobl (Tabi.) KOTOphIE OTIMYAIOTCS TEPMUYECKOW CTAOMIILHOCTBIO, T.€. CIIOCOOHBI
MPOSIBIISITH CBOE JCHCTBHIE B pa3HBIX HHTEPBAlaX TEMIEPATYDP.

42



AHTHOKCHIAHTBI BBOJSIT B TOIUIMBO ISl TOTO, YTOOBI HHTHOMPOBATH OKHCIICHHUE YTJIEBOJIO0-
POZOB KHUCIOPOAOM BO3yXa, TEM CAMBIM MOKHO MOBJIHATH Ha KOHEUHbIE MTPOYKTHI CTOPAHUS TOII-
JIABA.

Tabmuua - CpaBHHUTEIbHBIE JTaHHBIE TEPMOCTAOMIBHOCTH AHTUOKCHJIAHTOB PA3UYHBIX XHU-
MHUYECKHX KIIaCCOB

Temnepatypa
HazBanue coennnenuit rorTep I;I

maccrl, °C
10% 50%

4-Metun-2,6-nurpetoyTiiheHo 110 140
N-Metun-N,N-6uc-(3,5-nurperoy Trii-4-rugpoKcuOeH3 1) aMUuH 195 230
2,2"-MetuseH-6uc-(4-metuin-6-tpetoy riiheromn) 215 254
4-N3oHoHMI-2-(amuHOMETHII-3 5 - tuTpetOy Trin-4” -ruapokcudernn)denon | 203 287
4,4" - Tnoxktrmaudeninamin 205 290

B cocraB mpucanku Takke BOLUIM BBICOKOMOJIEKYJISIPHbIE MOHOT€HHBIE W HEHMOHOTCHHBIE
noBepxHocTHO-akTUBHBIE BemiecTBa ([TAB). Mexanusm neiictBus [IAB cBoauTCsS B OCHOBHOM K
TOMY, YTO OHHM IEPEBOAIT HEPACTBOPUMBIE BEIIECTBA B PACTBOPHUMBIC, YACPKUBAIOT MEIKOIUC-
MEPCHBIC YACTHUIIbI B B3BEIIECHHOM COCTOSIHMH, HE J]aBas UM YKPYIHSTHCA U OCENaTh, a TaKkKe pas-
PBIXJISIFOT ¥ CMBIBAIOT OTJIOKEHHSI C TIOBEPXHOCTEH JeTaneil. ITo crnocoOCTBYET OYUCTKE TOIIUB-
HOM CHCTEMBI JBHUTATENsl, MHTCHCHU(PHUKAIIUU MPOIIECcCca TOPSHUS U CHIDKEHUIO KOJMYECTBA MPOAYK-
TOB HEMOJIHOTO CropaHus B oTpaboranHbIX ra3zax J[BC. Pe3ynbraThl mpoBeIEHHBIX JOPOKHBIX UC-
NBITAHUH JIETKOBBIX aBTOMOOWJICH MOATBEPIKIAIOT HKOJOTHUYECKYI0 U TOITUBHO-IKOHOMHYECKYIO
3(PEeKTUBHOCTH MPUMEHEHHSI pa3pabOTaHHBIX MTPUCAIOK.

YK 521
HEKOTOPBIE ACIEKTHBI JIEHCTBUSI TEOMATHUTHBIX ®AKTOPOB
HA KU3Hb U 3JIOPOBBE YEJIOBEKA

benopycckuii rocy 1apCTBEHHBIA MEIUIIMHCKUN YHUBEPCUTET
JleueOHbll (hakyIbTET

Bomuek 1O. A., tp. 210

N3yueHne BO3aeHCTBUS MAaTHUTHBIX Oyphb Ha 3I0pOBbE YEJIOBEKA SIBISETCS OJHOM W3 WHTe-
pecHeimux nmpobiieM COBpeMEHHOW MeIuLMHbl. MarHuTHast Oyps - OAHO U3 MPOSBIECHUN CHUIbHBIX
BO3MYIIEHUH MarHUTOC(hepsl, BOZHUKAIONIUX MPU U3MEHEHUHU MapaMeTPOB COJTHEUHOTO BETPa, 0CO-
OEHHO CKOPOCTH €ro 4acTHll, 1 HOPMAJIbHON COCTaBIISIIOIIEH MEXIUIAHETHOTO MAarHUTHOTO MOJIs
OTHOCHUTEIILHO MJIOCKOCTH IKIUITUKH.

Lenpto manHoi pabOTHI OBUIO BBISICHEHHWE KOJMYECTBA MArHUTOYYBCTBUTEIBHBIX JIIOJEH
Cpely aHKETHPYEMbBIX U MPOCIEAUTh 3aBUCHUMOCTH COCTOSIHUS MX 370POBbSl OT M3MEHEHHS Mapa-
METpOB MarHuToc(hepsl 3eMitn. Pe3ybTaThl BRITOJIHEHHOTO UCCIICIOBAHMS MOTYT TIOMOYb B pa3pa-
00TKe Mep 1o NpodUITAKTHKE HEOIArONPUATHOTO BO3ACHCTBHUS T€OMAarHUTHBIX (DAKTOPOB.

[IpoBeneno anketupoBanue rpynmsl B kommdectBe 100 wenoBek, B KOTOPYO BXOJIWIHM He-
cKOJIbKO Bo3pacTHbIX moarpym: 10 - 20 ner (16 yuactaukos); 21 — 30 ger (16); 31- 40 et (17);
41- 50 ner (17); 51 - 60 ner (17) u crapiue 61 roga (17). Takum oOpa3zom, MPOBOIMIICS OMPOC Cpe-
U JIoJIel pa3HBIX BO3PACTOB, MPAKTUYECKU 3OPOBBIX M HMMEIOIIUX XPOHUYECKHe 3a00seBaHMs,
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YCTaHOBJIEHA CBS3b MEXJY COCTOSIHUEM 3/10pOBbSl ONPOIIECHHBIX U M3MEHEHUEM HaIpsSKEHHOCTU
MarHUTHOTO TOJIS HAIlleH TUIaHeThl. AHKETa BKJIIOYaAIa BOIPOCH O CyOBEKTUBHBIX OILYIICHHUSX OIl-
pammBaeMbIX (rojoBHbIE 00JM, OONMHM B CepAlle M KPYIHBIX CyCTaBax, H3MEHEHHE HACTPOCHHMS) H
pe3yJIbTaThl U3MEPEHUs apTEPUATBHOTO JaBJICHUS B ompeaeieHHble kaneHnapueie auu 2013 rona,
COOTBETCTBYIOIIME JaTaM BO3MYIIEHHOCTH MarHutocdepsl mo manasiM Space Weather Prediction
Center, NOAA.

IIpoBeneH aHamu3 NOJTYYEHHBIX JAaHHBIX U BBINOJHEH OOCUET CTaTUCTUYECKHUX JAHHBIX C
HOCJIEIYIOIUM MTOCTPOCHUEM JIMHEHHBIX quarpaMM. BrIsSBIeHaA CBSA3b MEXIY U3MEHEHHUEM COCTOS-
HUS 310pOBbsI JIIOEH, IPUHSABIINX y4acTHE B ONIPOCE, U U3MEHEHNEM I€OMarHUTHON OOCTaHOBKH.

BrIBOIEI:

1. 45% Bcex yyaCTHMKOB PKCIEPUMEHTa pearupyer Ha pe3Kue M3MEHEHUs aTMOC(EPHBIX yCIO-
BUH, BO3HUKAIOIUX MO BO3AEUCTBUEM MAarHUTHBIX COJIHEYHBIX Oyph U U3MEHEHMsI aTMOC(EPHOI0
JTABIICHUSL.

2. BOJBIIMHCTBO y4acTHUKOB dkcrepuMmenTta (81.6%), He pearnpyromux Ha M3MEHCHHE IMOTOJ-
HBIX U KOCMHYECKHUX (DAKTOPOB, MPUXOAUTCS HA MIIAJIINE U cpeaHue Bo3pacTHbie rpymisl (oT 10
1o 40 ner).

3. Cpenu mrozmeii crapirero Bo3pacta (41 rog u crapiie) KOJIMYECTBO METEO3aBHCHMBIX PE3KO
BO3pacTaeT u coctaniseT B cpeaneM 70,6%.

4. DBonbHOH U 370pOBbIIl OpraHU3MBbl MO-PA3HOMY PEArUPYIOT HA U3MEHEHUE METEOPOJIOTHYECKUX
YCIJIOBHM, BCE YYACTHUKHU SKCIIEPUMEHTA C CEPAEYHOCOCYTUCTOM MAaTOJOTHEH SBISAIOTCS METE03aBH-
CHUMBIMH.

5. YV OONBHBIX C CEPAEYHOCOCYTUCTHIMHU 3a00JEBAHUAMU COCTOSTHHE 37I0POBbs HAYMHAET YXYA-
IIaTBCS ¢ MOMEHTA TPUOJVDKEHUS HEONAronpusTHBIX JHEH M 3aKaHYMBACTCS 4Yepe3 HEKOTOpoe
BpeMs II0CJIE€ UX OKOHYAHHUS.

6. Ha n3meHeHHE COCTOSHUS 370POBBS BIUSIOT HE CTOJIBKO CAMU METEOPOIOTHYECKHE (aKTOPHI,
CKOJIBKO (DAKT UX PE3KOT0 U3MEHEHHSI.

VJIK 628.4
GEJEHAS» YTHUJIA3ALNS TBEPIO-BBITOBEIX OTXO0B

benopycckuii HAMOHAIBHBIN TEXHUYECKUIT YHUBEPCUTET
ABTOTPaKTOPHBIH (hakyIbTeT

Nnpaunxkas A.B., Boponosuu U. C., rp. 10116113
HayuHnblit pykoBoaUTEb - KaH. ¢/X. Hayk, mouent Kapruuckas E.B.

IIpon3BoacTBO TBEPABIX KOMMYHAJIBHO-OBITOBBIX OTXOJOB HANpsIMYIO OTpa)kaeT MOTpeOU-
TEJIbCKHUE MOJICNI U HEHCIIONIb30BaHHbBIE pecypchl. TBepable KOMMYHAJIbHO-OBITOBBIE OTXO/IbI COOU-
paroTcs y JOMAIIHUX XO3SIMCTB M MEPEBO3ATCS HA CBAJIKU M LIEHTPbI MEepepabOTKU KOMIIOCTA WM
MYCOPOCKHUTaTEIbHbBIE TIEUH.

TBepno-ObIToBBIE OTXO0/bI: XOTS HEKOTOPHIE U3 CBAJIOK YNPABIIAIOTCS TaKUM 00pa3oM, 4To-
Obl YMEHBUINTH BO3JICHCTBHE HAa OKPYXKAIOIIYIO CpPey, MOTEHIMAIbHAS BO3MOKHOCTh 3arps3HEHUS
MOJ3EMHBIX BOJ, MOYBBI U BO3AyXa BCE PaBHO OCTaeTcs. B nomonHeHue, CBAIKH HCHOIB3YIOT 00-
IIMPHBIE TUIOIIAN 3€MJIM, YTO B I'YCTOHACEJICHHBIX pallOHaX CTAHOBHUTCS PEAKUM yI00CTBOM. My-
COPOCKHTATEIbHBIE TI€YH, KOTOPBIE TPEOYIOT MEHBIIHUE IUIONMIAd, HEM3MEHHO BEIYT K 00eCIeHH-
BaHUIO MIPWIETAIOIINX 3€MENbHBIX YYaCTKOB U3-3a CHHKEHHOI'O KauecTBa BO3AyXa.

[IpeccoBanne orxomoB: O6opymOBaHHE IJIs1 IPECCOBAHUS OTXO/I0B BKIIOUAET B ce0s: mpecc-
kommaktopsl a1 ThO, Mycopo-copTUpOBOUYHBIE CTAHLIMHU, MYCOPOIEPErpy304YHbIe CTAaHLUH, OpH-
KETUPOBOYHBIE MIPECCHI, IPAaHYJIATOPHI.
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OMnBIT TEXHONOTUU:

e 1996-2000 rr. ABTOKIaB I NepepadoTku 0TX0a0B B ipuropoe llledduna;

e 1999-2005 rr. [TorHOMacmTaOHBI KOMMepueckuii 3aBoj B Tuzercrone, KOxHbIil Yanibc.

TexHosorus aokaszana cBow 3((HEKTUBHOCTh B roMoreHu3amuu (MpeBpaiieHue B 0OJHOPO/I-
Hyto Maccy) TBO (TBepapix OBITOBBIX OTXOJOB) M B YCICIIHOM YAJCHUH 3arpsI3HSIONIMX BEIECTB
Yyepe3 YIIOTHEHHE TIOTOKA ¢ OJJHOBPEMEHHOM ONTUMH3AIMEl BTOPHYHOTO ChIPhSI IS IEPEIPOIaxK.

Cucteme 6bu1 mpucBoeH craryc Jlyumei CymectByromieir Texunomoruu (BAT) , Jlyumero
[Mpaktuueckoro Pemenust mo Oxpane Okpyxatomieir Cpenbt (BPOE) u Jlyumeit Cuctemsr OO1me-
ctBeHHoM [lennocTtu B EBpornie-crartyc.

[Ipouecc «3enenoit» nepepadborku THO:

(repmanbHas 00paboTka mapom (aBTOKIIaB), JEKTPOMarHuTHOE 00aydYeHre (M3BJIeKa-
IOTCS YEPHBIC U IIBETHBIC METAJLIIBI), ABTOMATHYCECKaAS COPTUPOBKA, HeHTpHUdyTa:

MEJIKHE M JIeTKUE (pakiMu OTCeHBAOTCs (MOJIMMEPBI), OCTAIOTCS TshKesble U Oonbime (Ouo-
Mmacca);

AJTIOMUHHEBBIC U JKEJIE3HbIC KOHTCHHEPHI, TNIACTMACCOBBIC U CTEKIISTHHBIE OYTBUIKA MOTYT
OBITh CMEIIAHbBI U, MOCJIC MEPEePadOTKU B aBTOKJIABE, CTAHOBSTCS YUCTHIMHU U JIE3UH(MUIIMPOBAHHBI-
MH, OCBOOO/ICHHBIMUA OT OCTATKOB €7Ibl U HAMUTKOB, JJAKOB U 3TUKETOK, B BHICOKOKAYECTBCHHOM
cocTostHUU. TOKCHYHBIC U 3arPA3HSIONINE BEIICCTBA AaBTOMATHYCCKU U3BJICKAIOTCS M3 TIOTOKA OTXO-
JIOB Yepe3 MPOIecCe KOHICHCAIIMHN JIJIsI TOCIIEAYIOIIETo yaaneH s QUIbTpaIuei.

Ha BbIXOJIe U3 aBTOKJIaBa, BTOPUYHOE CBHIPhE, BKIIFOUAs YSPHBIC U [BETHBIC METALIbI, TIOJIH-
MEpBI U CTEKJIO, aBTOMATHYECKH COPTUPYIOTCS U TPaAUPYIOTCs. MeTaibl pa3pe3aroTcs U CKIIaIbl-
BAIOTCS JUIS JalIbHEHINEH TPAHCIOPTUPOBKU HA IUIABHJIBHH, MOJMMEPHI COPTUPYIOTCS MO THUILY,
I[BETY U COPTY, & CTEKJIO IPOOUTCS Ha MEJIKHUE YaCTH JUIsl TIEPETPOIaX U MOBTOPHOTO MCIIOJIb30Ba-
HUSL.

CeHcopbl 3amporpaMMUPOBAHbBI Ha OIMPE/CICHHBIC THIIBI MOJMMEPOB, Pa3IHYAIONIHECs IO
IUIOTHOCTH, BECy W LBETy. Buiaenstorcs cempb pasnuuHbix BHIOB noiuMepoB: PET (polyethylene
terephthalate), Hanpumep, ABYXJIUTPOBBIC OYTHUIKH )T HAIIUTKOB,

HDPE (polyethylene (mosmaTuaeH) BRICOKOH IIOTHOCTH), HAIPUMED, EMKOCTH ISl KHIKO-
CTel, TaKue KaK, MOJIOKO, MPOIYKThI TOMAIITHETO 00MX0/1a;

V (vinil) umu PVC — Polyvinyl chloride, kotopsie TpeOyroT 0c000r0 BHUMaHHUSI H3-3a BBICO-
KOTO COJCp)KaHUs OMACHBIX XMMHUKATOB, Takux Kak, phthalates (ucmosnm3yercst mis mpousBojacTBa
MSTKHX W 3JaCTUYHBIX urpymek), lead (ceunem), cadmium (kaamuii) u ap. cmecu. Beicokoe co-
JIepIKaHKUe XJIOpa UMEET PHUCK BBIICNICHHS JUOKCHHA MPU TIepepaboTKe B MyCOPOCKUTATEIILHBIX TTe-
gax. OcoOeHHO NpHu HEKOHTpoiHupyeMoM cxkuranuu. Phthalates moryt BeiTekate U3 moarMMepos,
HanpuMep, KOra UTPYIIKH KYIOTCS JI€ThMH;

LPDE (polyethylene (monusTusiieH) HU3KOM IOTHOCTH), HATPUMED, TUIACTHKOBBIC MAKETHI;

PP (polypropylene (monumnpormnuien)), HampuMep BEPEBKH, SAIMIMKH I OYTHUIOK M KOPOOKH
JUTSE aBTOMOOMJIBHBIX aKKyMYJISITOPOB,;

PS (polystyrene), Hanpumep, ymakoBOUHBIN MaTepHall, H30JSMIMOHHBIN MaTepua, OJHOpa-
30Basl MOCY/1a, KOHTCHHEPHI IS €1l OBICTPOTO MPUTOTOBJICHUS,

Jpyrue (Bxmouas muorocnoiaeie) PET, HDPE, LDPE u PVC. Bce onn popmupyior oc-
HOBHYIO MacCy MOJIy4eHHBIX OJTHUMEPOB.

BbicOKOKa4eCTBEHHBIC TEXHOJIOTHH MO0 COPTUPOBKE MO3BOJIIOT MOJHOCTHIO aBTOMATH3HPO-
BaTh Pa3/ICJICHUE PEreHEPUPYEMBIX MaTepuajioB. [I0TOK OTXOJ0B Ha BXOJE aHAIU3UPYETCS BBICO-
KOCKOPOCTHBIMU CKaHUPYIOIIUMH CEHCOpPaMH, YCTAHOBIICHHBIMU HaJl KOHBEHEpHOH JeHTOH. OHu
OBICTPO HMICHTH(DUIUPYIOT MaTepualibl, pa3Mephl, TEKCTYypy, IBETa, a TAaK)KEe IPyrde CBOWCTBA
npeaMeToB. COpTHPOBOYHASI CUCTEMA ITOTOKOM BO3/yXa MepeMeInacT uACHTU(OUIIMPOBAHHBIC YaCTH
COPTHUPYEMOTO MaTepHaia Ha BTOPUYHYIO TPAHCITOPTUPOBOYHYIO CHCTEMY, B TO BPeMs KaK OCTaTKU
COPTUPYEMOT0 MaTepHala MepeMEeIaloTCsl Ha TPETHH PEMEHb IS JAajbHEHIIero pa3/ieieH s Wik
nepepaboTKU.
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Dxonornueckuit puck: Kaxxmas TeXHOJIOTHS JOJKHA OBITh MOJHOCTHIO IIPOBEPEHA C OIpe-
JIeICHUEeM BIUSHHUS PE3yJbTaTUBHBIX A(PPEKTOB HAa HKOCHCTEMBI OKpyKaromen cpensl. Cucrema
MOBTOPHOM yTHiaM3anuu mno nepepadorke ThO GezomacHo U 3(PpPeKTUBHO yAaIIeT TOKCUYHBIE U
3arps3HSIONIME BEIIECTBA M3 MOTOKA OTXOJOB B HAYAIBHOW CTaJAMHM OOPaOOTKH 3aKPBITHIM CIIOCO-
O0M, HCMONB3ys Map, TEeMIEPaTypHBIA PEXUM M AaBJICHHE. DTO BKIIOYAET TSKENble METallIbl,
PTYTh, KaaMuii, opraHudeckue cMmecu u ap. [Ipu 06paboTke 0TX0I0B OPTaHUYECKUE CMECH Pa3py-
HIAIOTCS MO/ BO3ACMCTBHEM Iapa MOJ| BHICOKUM JaBJICHHEM, MPEBBIIIAIOMNM Oojiee 4eM B TPH pa3
TpeOOBaHUsl JUIS CTEPHIM3ALUK WHCTPYMEHTOB B MEAMIMHCKUX y4pexaeHusx (65 muHyT mpu
320°F (160°C)). OcraBiumecst 3arpsA3HSIONINE BEMICCTBA OTIACISAIOTCA W COOMPAIOTCS B MApOBOM
KOHJICHCATe Ha Ha4aJIbHOM cTaanu 0OpaOOTKH M BBIBO3SITCS Ha 3axopoHeHue. OcTaBiieecs BTOPHY-
HOC CBhIPHC U IMMPOAYKTHI, KOTOPBIC U3 HETO MMPOU3BOAATCH, ﬂeﬁCTBHTCHBHO CTaHOBATCA CBO6OI[HI)IMI/I
OT 3arpsI3HAIOLIUX BELIECTB!

- LIEJUTIOI03HOE BOJIOKHO (OMoMacca, Kak OCHOBHOW UCTOYHUK YHEPIHUN);

-3TAHOJI B KA4eCTBE TOPIOYEro JJIsl TPAHCIOPTHBIX cpeacTB (E-roprouee B COOTHOIICHUH
85% sranoia u 15%0en31Ha);

V/IK 628.3
MPOBJIEMA YTUJIU3ALIAM OTXOJI0B OUYACTHBIX OOPYKEHUIT

benopycckuii HaLIMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET,
@aKyJIbTET TOPHOTO JIE€7Ia U NHKEHEPHOU 3KOJIOTUH

HlaBsixka E.B., rp. 102319
Hayuns1ii pykoBoauTens — kaHa1.0M0JI.HayK, AoLeHT JleBnaHckas B.A.

Boga - nenneiimmii npupoHeiii pecypc. OHa UrpaeT UCKIIOYUTENBHYIO POJIb B Mpoleccax
oOMeHa BEIECTB, COCTABJISIONINX OCHOBY U3HU. OrpOMHOE 3HaYCHHE BOJA MMEET B TIPOMBIIIICH-
HOM M CEJIbCKOXO3SUCTBEHHOM Mpou3BojacTBe. O0IIen3BecTHa HEOOXOIUMOCTh €€ Ui OBITOBBIX
NOTPEOHOCTEH YeoBeKa, BCeX PACTCHHUM M KUBOTHBIX. J[JIT MHOTHX KUBBIX CYIIECTB OHA CITY KHT
cpenoit oouTaHusl.

Poct roponios, OypHOe pa3BUTHE TPOMBIITUICHHOCTH, HHTEHCU(UKAIUS CEIBCKOTO XO3SIICT-
Ba, 3HAYUTENIbHOE PACIIMpPEHUE TUIOMIAIeH OpOIIaeMbIX 3eMellb, YIyUlleHHEe KYJIbTYypHO-OBITOBBIX
YCIIOBUH M psif Ipyrux (akTopoB Bce OOJBINE YCIOXKHSAET MPoOJieMbl obecrieueHus: Booi. [lo-
TpeOHOCTH B BOJIE OTPOMHBI M €KET0THO BO3pacTaroT. bosblas 4acTe BOBI MOCIE €€ HCIOIb30Ba-
HUS JUIS XO3SHCTBEHHO-OBITOBBIX HYK/I BO3BPAIIACTCS] B PEKH B BUAC CTOYHBIX BOJ, TIPOUIS MPE/I-
BapUTEIbHYIO OYHCTKY.

O4HCTHBIC COOPYKEHUS - 3TO KOMITJICKC WHXKCHEPHBIX COOPYKCHUN B CUCTEME KaHATN3AIUN
HACEJIEHHOTO MYyHKTa WJIM MPOMBIILIEHHOTO MPEINPHUITHS, TPEeIHA3HAYCHHBIN 1711 OYHCTKU CTOY-
HBIX BOJI OT COJICPIKAIIUXCS B HUX 3arPS3HSIONIMX BENIeCTB. LIeTbI0 OYMCTKY SBISETCS MOTOTOBKA
CTOYHBIX BOJI K TOBTOPHOMY HCIOJIB30BAaHUIO Ha MPOU3BOJICTBE WIIH K CITYCKY B BOJIOEMBI.

[Iporecc OYUCTKH CTOYHBIX BOJ] COCTOMT U3 CICAYIONINX OCHOBHBIX CTaIHN:

- MEXaHUYECKOW OUUCTKY,;

- OMOJIOTMYECKON OYUCTKH;

- 00paboTKH OcajKa,

- 00e33apakuBaHMsI CTOYHBIX BOJI.

OO6pa3yroiuecs Mpu OYUCTKE CTOUYHBIX BOJ OCAJKH YCIOBHO KJIacCU(UUMPYIOT Ha OCHOB-
HBbIC KaTErOpHH. MUHEpAJIbHbIC, OPTaHMYECKHUE OCAJKA M W30BITOYHBIN aKTUBHBIN Wi. B mpouecce
9KCIUTyaTallud OMOXUMHUYECKHX OYHMCTHBIX COOPYKEHHUH 00paszyeTcsi M3OBITOUHBINA aKTHBHBIN WII
(pu oumctke 1000 M° cTounbIx Bog 06pasyercst 1600-1800 1 aKTHBHOTO HITa ¢ BIAKHOCTBIO 98%),
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yTUIN3alKg U TepepaboTka KOTOPOTO SIBISIETCS CIOKHOM SKOJIOTMYECKOW U TEXHOJOTHYECKOM
poOJIeMOiA.

B Hacrosimiee Bpems UCIONb3yeTcs LEeblid psill METOJIOB MepepadOTKH M30BITOUHOTO aKTHB-
Horo wia (MAN):

- CKJIaJMpOBaHHE HA WIOBBIX KapTax (Mpy/aax) ¢ MOCISIYIOIMM HCIOIb30BAHUEM Tepepa-
OOTaHHBIX OTXOJIOB B KQUeCTBE TPYHTOB,;

- IOJIyYeHHE OPraHOMUHEPAILHOTO YI00pEeHHUS;

- aHa’poOHas necTpyKius u obeszapaxuanue AW ¢ nomydyenuem Ouorasa,

- ckuranue MAU B nevax pa3iMdyHON KOHCTPYKIIMH C TTOJTyYEHHEM 30JIbI;

- nuponu3 NAN.

B r. MuHCKe Ha OYMCTHOM CTaHUMH B JaHHbIA MOMEHT MAW npakTHUeCKH CKIIAIUPYIOT HA
WIOBBIX Mpyaax. Takoil MeTo yTUIN3aluy IPUBOJIUT K CIEAYIOIIUM KOJIOTHUYECKUM MpobdiemMam:

- 30Ha XpaHEHUsI OTXOJI0B 3aHUMaeT /3 ra. MnoBble mpyabl NPaKTUYECKH 3aT0OJTHEHB, a OT-
BEJICHUE HOBBIX TEPPUTOPUH NOJI HUX HEBO3MOXKHO;

- OTKpBITOE XpaHEHUE OTXOOB J€JIaeT HEMPUTOJHBIM HCIOJb30BaHNE MPUJIETAIONIUX TEp-
pUTOpHUI M3-3a CUIIBHOTO 3a11axa,

- IpenpusATHE 003aHO MMPOBOAUTH TTOJIUTUKY SHEPrOCOEepPEeIKEHHUS;

- THUIOIIME OTXO/bI BhIAETsAI0T 0Kk010 500 TOHH MapHIKOBOTO ra3a MeTaHa B TOJ, 3a BEIOpO-
CBI MIPEANPUATHE IJIATUT SKOJIOTMUYECKUN HaJOT,

- pacxofbl Ha TPAHCTIOPTHUPOBKY OTXOJIOB, MOCKOJIbKY MIIOBBIE NPy bl HaxoaaTcs B 10 kM. ot
MuHCKOM OYHCTHON CTAaHIIUH.

VJIK 629.331
AHAJIA3 CUCTEM OBECIbLIMBAHUSA
TEXHOJIOTMYECKOT'O OBOPYJIOBAHUSA TOP®OBPUKETHOTO 3ABOJIA

benopycckuii HaMOHAIBHBIA TEXHUYECKUN YHUBEPCUTET
@aKyJIbTET TOPHOTO JI€7Ia U MHKEHEPHOU 3KOJIOTUH

3aitnieBa O.A., rp. 102319
Hayunsiit pykoBoauTeNb - KaHI.TEXH.HAYK, 1oueHT bacanait M. A.

OCHOBHBIMHU 3arpsI3HUTEISIMH aTMOC(HEPHOT0 BO3AyXa Ha TOP(GONPEANPUATUHU SBISIOTCS
OpHMKETHBIN 1eX W KoTelbHas. BBIOpOCH OpHMKETHOTro 11eXa B aTMocdepy MOCTYMAIT OT CUCTEM
o0ecnbUIMBaHUS CYHIMIIOK Top(a, cucTeM 00eCTIbUTMBAHMS IPECCOB, CUCTEMBI YOOPKH JIoMa OpHKe-
Ta. J{71s CHM>KEHHU 3anbUICHHOCTH MPOU3BOICTBEHHBIX MOMEIIEHNN U CO3aHNUs HOPMAJIbHBIX CaHU-
TapHO-TUTUCHUYECKUX YCIOBHI Ha pabOouMX MecTax TEXHOJOTrH4eckoe o0opynoBaHue Topdodpu-
KETHBIX 3aBOJIOB, SIBIISIFOIIEECS UCTOYHUKOM IMOBBIIIEHHOTO MBLIEBbIIEICHHS], OCHAILIIAETCS acIupa-
[IUOHHBIMHU YCTPOMCTBAMHU.

[TapameTpsl paboOThl aCIUPALMOHHBIX YCTPOWCTB U MX KOHCTPYKTHBHBIE OCOOCHHOCTH OII-
penesioTcs X HA3HAYEHUEM U MECTOM YCTAHOBKHM B TEXHOJIOTHYECKOH cxeme TOp(HOOpPHKETHOrO
3aBoga. B acnupanmonsHsix cucremax Th3 mcmnosb3yercs mupokass HOMEHKIATypa CTaHIAPTHOIO
CYXOT'0 ¥ MOKPOT'O TBUIEOCATUTEIHLHOIO 000PYI0BaHUS.

3aB0/Ibl C MTHEBMOIIAPOBOASTHBIMU CYIIHIIKAMH 000pPYAYIOTCS YETHIPhMSI aBTOHOMHBIMH CHC-
TeMaMH OOECHBUIMBAHUS OT TEXHOJIOTMYECKOro OOOpYyIOBAHHUSA: CUCTEMOH B MOATOTOBUTEIHLHOM
OTJIeJICHUH TSl YJAJIeHUs MbUIH, BhIIETSAIONIeics mpu rpoxoyeHuu ppesepHoro Topda; cucreMoil B
IPECCOBOM OTACNCHUM JUIS YAAJCHUS IBUTM OT CKPEOKOBBIX KOHBEHEPOB BHICYLIEHHOrO TOpda;
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JIBYXCTYIIEHUYAaTOW CUCTEMOM, MPEeIHA3HAYEHHOM ISl OTCOCA MbUIM CO CTOPOHBI IITEMIIENICH mpec-
COB U aCIUPALMOHHOM CUCTEMOM 00eCTyMaHUBAHUS.

TopdoOpukeTHbIe 3aBO/IBI C THEBMOTa30BbIMU CYIIUIIKAMU 000PYIYIOTCS TpeMs acTihpaliu-
OHHBIMU CUCTEMaMH: JJisi 00eCIbUINBaHUs CKpeOKOBOTO KOHBEHepa HaJ mpeccaMu; MITeMIenei ¢
3arpy304HbBIMU KaMepaMH U 3€BOB ITPECCOB.

Cucrema obecbUIMBaHUs CKPEOKOBOTO KOHBEHEPA COCTOUT U3 ABYX MOCIEAOBATEIHHO pac-
noJIoeHHBIX UKIoHOB [[H-15, menTpobexxHoro ckpybOepa M BEHTUIISATOPA BBICOKOTO JIaBJICHHUS.
Cucrema o0eCTIBITUBAHUS IITEMITIEICH U 3arPy304YHBIX KaMep MPecCOB COCTOMT W3 JBYX CTYyINEHEH
CyXOH M OJTHOHM CTYNEeHH MOKpOH ouncTku u BeHTHiIssTopa BBJI-9. Cucrema oTcoca mbutk OT 3eBa
MPECCOB COCTOUT U3 oaHoro Iukiaona [{H-15 u sentunstopa BB/I-9.

Kak moka3zan mpoBeeHHBINM aHAJIU3, OHUM W3 OCHOBHBIX MCTOYHUKOB 3arpsi3HEHUS OKpPY-
kKaromie tepputopurd Ha TOPGHOOPUKETHBIX 3aBOJaX SIBISIOTCSA MbUIEBBIE BBIOPOCHI M3 CHCTEM
o0ecTIbIITMBAaHUS CYIIMIIOK M TIpeccoB. B HacTosiee BpeMs MPOSKTUPOBAHUE ACTIMPALIMOHHBIX CUC-
TeM BeneTcs 0e3 yuyeTa NUCIEPCHOCTH MBUIM - OCHOBHOTO IMOKa3aTess B BHIOOPE KOHCTPYKIIHMH,
pa3MepoB U pekuMa padbOThI MBUICYJIOBUTEICH. DTO BBI3BAHO HEOCTATOYHON M3yYEHHOCTBIO JTHC-
MEPCHOTO cOCTaBa M (PM3MUYECKUX CBOMCTB MblIei TophoOpuKeTHOro mpou3BoAcTBa. CiencTBueM
TaKOTO IMOJIX0/Ia SIBJISICTCS TO, YTO Ha MHOTHX TOP(POOPHUKETHBIX 3aBOJaX YCTAHOBICHHBIC CHCTEMBI
oOecnblUTMBaHUS HE 00ECIIEUNBAIOT TPeOyeMOii CTENEHN OYMCTKH, a MbLICYJIaBIUBAIOIINE alapaThl
UCTIONB3YIoTCs Hedd(dekTuBHO. Tak, HampuMep, B CHCTEMax acHHUPaIldy MBLUTH OT 3¢Ba MPECCOB ITbI-
JIeyJIaBIMBAIONINE anlapaThl BOOOIE OTCYTCTBYIOT, @ MbUIh BHIOpAChIBAETCS MPSIMO B aTMOChEpy.

Taxke CyIIECTBYIOIINE MBIICYJIABIUBAIONINE alapaThl MO MPUHIUIY IEHCTBUS MOTYT
OBITH pazienieHbl Ha 2 OONbIIUE TPYMIBI. MEXaHMUYECKHE U ANeKTpudeckue. MexaHuyecKue Imblie-
YJIOBHUTEIIM MOTYT OBITh pa3/ielieHbl Ha TPaBUTAIIMOHHBIC OCAIUTEIbHBIC KaMephl, HHEPIIMOHHBIE
anmnapathl, UCIOJIb3YIONINE CHUIIBl MHEPIIUY YaCTHIl, U KOHTAKTHBIC ammapaTsl, Wik QuibTpsl. Jls
OYMCTKHU OOJBIIUX O0BEMOB Ta3a C MOBHIIICHHOW TEeMIIEPAaTypoil SKOHOMHUYECKH PEHTA0ETbHO HC-
MOJIb30BaTh JJEKTpUUecKue (GUIbTPhL. B snexTpuueckux (uabTpax Moja ACWCTBUEM KOPOHHOTO
paspsia MPOUCXOAUT UOHU3AIMS Ta30BOM Cpebl, 3apsIKa MBUICBBIX YACTHI] U MEPEMEIEHNE UX K
AIEKTPOIAM.

[Motrepu Topda u3 cucreM OOECTIBUIMBAHUS H3-32 HEJOCTATOYHOH 3(h(EeKTHBHOCTH CyXOH
OUYHCTKU COCTABJISIIOT OKOJIO 68 THIC.T B TOJ], YTO MPUMEPHO PAaBHO MOIIHOCTH OJJHOTO OPUKETHOTO
3aBOJIa, a 3allbUIEHHOCTh BO3JyXa B MPU3EMHOM CJO€ OKpY)KaloIlel 3aBOJbl TEPPUTOPUU 3HAYM-
TEJIbHO MPEBBIIIIAET HOPMATUBHYIO.

[To pe3ynbraraM BBHITIOJTHEHHOTO aHAJIM3a ACIUPANMOHHBIX CHCTEM TOP(HOOPHUKETHOTO MPO-
M3BOJICTBA MOKHO CJENaTh BBIBOJ O I€I€COO00Pa3HOCTU MPOBENCHUS NATbHEUIIUX HCCIEIOBAHUN
IO MTOBBIMIEHUIO AP (HEKTUBHOCTH MMBUICYJIABIMBAIOIINX YCTAHOBOK.
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VIK 028.082
3KOJOTO-MEUIIMHCKHUE ACITEKTHI
HUCIOJIb30BAHUS ®UTUHOBON KUCJIOTHI

benopycckuii rocy 1apCTBEHHBIA MEIUIIMHCKUN YHUBEPCUTET,
Kadenpa pagrannoHHoi MEAUIIUHBI ¥ SKOJIOTUH

Jlyxesuenko K. H., Mockanenko K.A., rp.
Hayunslii pykoBoaurens - accucteHT TypcyHnosa U. H.

AKTyaJabpHOCTB.J[IOIM TpaKkTHYeCKH €XEAHEBHO BKJIIOYAIOT B CBOW pamyoH O0OOBHIE,
3€pHOBBIC U MACIMYHBIEC KyJIbTYPHI, JaXKe HE o03peBast 00 ux omacHocTH. Ham crano mHTEpecHo,
YTO K€, CoJieprKallleecs] B 3TUX MPOIYKTaxX, MOKET HAaHECTH Bpe] HameMy opranuzmy? Oxazanoch ,
4qTO 3TO (1)I/ITI/IHOBa$I KHCJIOTA.

Leanb: n3yYuTh NOJOKUTEIBHBIE M OTPHLIATEIILHBIC CBOHCTBA (PUTHHOBOW KUCIIOTHI, a TAKKE
Croco0bl €€ HeUTpaJIn3altH.

Marepuajbl U MeToAbl. AHAIM3 OTEUSCTBEHHON M 3apyOeKHOW JUTEpaTyphl, a TakKe
UHTEPHET-PECYPCOB O BpeJie, CBOMCTBAX M MPUMEHEHUN (UTHHOBOW KUCIIOTHI.

Pesyabrarsl. M3yuuB naHHbIe O (UTHHOBOW KHCJIOTE, MBI CAETald BBIBOJA, YTO 3TO
BCIICCTBO HUMCCT KaK TIIOJOXUTCIIBHBIC, TaK W OTPULATCIbHBIC cBovictBa. IlosoXuTEIbHEBIC
CBOMCTBa 3aKJIIOYAIOTCSl B TOM, YTO OHa TPHUMEHSETCS B KOCMETOJIOTHU B KQU€CTBE YBIAXKHSIOLIETO
U OTHIETYIINBAIOIIETO CPEACTBA, N00aBiseTcs B 3yOHBIE MACThl JJIS 3alIUTHl dMaIU 3yOOB OT
paspyuieHus; o0iazaeT OaKTePHUUAHBIM AEHCTBHEM; BXOIUT B COCTaB CPEACTB IS BOJOC H
70cboHOB aisi Tena. Conepxkamiascs B 371akax (PUTHHOBas KHCIOTa HAHOCHT BpEJ HAIIEMy
3n10poBbi0. OHa crocoOHa cBsA3bIBaTh (ochop, MarHuil, KajJbluil M JApyrue MHUHEpajbl B
NUIIEBAPUTEIIEHOM TPAKTEe C IOMOUIBIO d(PHUPHBIX CBs3eil. M3-3a 3TOro mocTyIuieHHe IOJIEe3HBIX
MHKPO3JIEMEHTOB B OPTaHW3M 3HAYUTEIHHO YMEHBIIACTCS.

BriBoabI:
1.  ConocraBwin NOJI0XKUTENBHOE U OTPULIATENIHOE ACHCTBUE KMCIOTHI HA OPraHU3M YeJIOBEKa.
2.  IlpoBenu aHanu3 MPOAYKTOB, COACPKAIUX (PUTHHOBYIO KUCIIOTY.

3. Uzyuunm cocoObl HeHTpanmu3auu (PUTUHOBON KHUCIIOTHI.

YK 625.72
BO3JEICTBUE ABTOMOBWJIBHOI'O TPAHCIIOPTA
HA OBIHIECTBO U OKPYKAIOIYIO CPELY

YO «Morunesckuit Beictmi komemk MBI Pecniy6nuku bemapycey»
(baKynpTeT MUK

Tanmmuoscknii P.B., 32 B3O
HayuHblil pyKOBOOUTEND - KaH[. TEXH. HayK, AouieHT Makauapus /[.1O.

UYenoBek yke HACTOIBKO IPHUBBIK K ABTOTPAHCIIOPTHOMY CPEACTBY IEPEABHIKEHHUS, YTO
HOJHOCTBIO MEPECeCTh M NEePENOXUTh (PYHKIMIO JOCTABKU I'PY30B Ha APYrHe BUAbI TPAHCIOPTa HE
CMOXET.

O 3HayeHHH aBTOMOOMJIS JUIs €ro BiIaJelblia MOKHO ObLIO ObI cKa3aTh MHOTroe. JKenaHuem
UMETh aBTOMOOMIIb WJIH, 110 MEHBILIEH Mepe, MOe3TUTh HA HEM B TEUEHUE HECKOJIbKHX 4acOB 00bsC-
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HSIOTCSI €KEHEBHbBIE CBOJKU MIWJIMLUHU 00 yrOHEe aBTOMOOMJICH, MpUYeM Hallle BCEro peub UeT He
0 HACTOSIIIEM BOPOBCTBE, a O HE3aKOHHOM YT'OHE aBTOMOOMJIS, TOJIKO PaJH TOTO, YTOOBI TOJIBKO OBl
HIO€3TUTb.

ABTOMOOWJIBHBIN MapK, SABISETCS OAHUM U3 UCTOUHUKOB 3arpsS3HEHUS OKPY KAIOLIEH cpeabl
HOBBIIIAIONINX, KPOME BCETr0, CMEPTHOCTh HACEJIEHUS. DKOJOIMUYECKUHl yiiepO OT 3KCILTyaTaluu
aBTOTPAHCHOPTHBIX CPEJCTB OOYCIIOBIEH TOKCUYHBIMH BBIOpOCaMHU M OTXOjAaMu. ExeronHo aBTo-
TPAHCIIOPTHBIMHU CPEACTBAMHU BBIOpACHIBaeTCs B aTMOC(hepy OKoJI0 15 MUJUTMOHOB TOHH Pa3IMYHBIX
3arps3HSIONIUNX BEIIECTB.

Bo-nepBbIX, MHOIMX KpYNHBIX FOpoJiax Ha JOJI0 aBToTpaHcnopTa npuxoaurcs 70 u 6osee
HPOLIEHTOB OT OOLIEr0 KOJIUYeCTBAa BEIOPOCOB 3arps3HAIOLINX BEIECTB B aTMochepy.

Bo-BTophIX, npu 0e3aBapuitHON AKCIUTyaTallMl TPAHCIIOPT IPUHOCUT MHOXKECTBO MPOOJeM,
KOTOpbIE K BEJIMKOMY COXAJICHUIO HE OTPaHUYMBAIOTCS BBIXJIONHBIMU T'a3aMH, a MPEACTAOT B pa3-
JMYHBIX MPOsIBICHUAX. Hanmpumep, npu 3anmpaBKke aBTOMOOMIISI IMEET MECTO UCTIApEHHUE TOTUTHBHBIX
ra3oB, TaKXe CleqyeT OpaTh B pacueT W HEPEUIeHHYIO MpoOjeMy yTHIM3alUH PAacXOAHBIX MaTe-
pHUAaJIOB ¥ HEMCITPABHBIX 3aIIACHBIX YacTeH U T.1.

B mporuecce ynpaBneHuss aBTOMOOWIIBHBIM TPAHCIOPTOM Y BOJAMTENS MOBBIILACTCS CaMo-
OIIEHKAa, BO3HUKAECT YBEPEHHOCTh B CBOMX JICHCTBHAX M MOCTYMNKax. [Ipm 3TOM eMy KakeTcs, 4To
yeM OoJIblIe OH MOJYMHAET ceOe aBTOMOOMIIBHYIO CTUXHIO, TEM OOJIbILIE 3TO HPABUTCS CUISIIUM B
CaJIOHE aBTOMOOMJISI MacCcaKUpaM U MPOBOKAIOLIMM €ro B3IVIAJaMH IemexoiaM. Takoe 4yBCTBO
CYACThsl MHOIJIA TOJKAET MOTEHLUAIBbHOTO BOJUTENS Ha HENPOJyMaHHbIE MOCTYNKH: TO JIU 3TO
YTOH, TO JIU 3TO MPEBBIILIEHUE CKOPOCTH, KOTOPBIE 3a4acTyIO MPUBOAST K 10POKHO-TPAHCIOPTHBIM
npowuctrectBusm (JTIT).

Kak n3BecTHO TpaHCIOPTHOE CPENCTBO OTHOCATCS K MCTOYHUKAM MOBBIIIEHHON OMACHOCTH,
B TOM YHCJIE€ U SKOJIOTHYECKOH. A 10 ouLMaIbHBIM JaHHBIM, B benapycu 3aperucTpupoBaHo OKO-
70 2,5 MUJIJTMOHOB JIETKOBBIX aBTOMOOMIIEH. A 3TO MPUMEPHO OFHA MAalIMHA HA YETBEPHIX, HE CUH-
Tas mpu 3ToM aereil. Y mronu moru6arT Ha 1oporax He TOJBKO [0 NPUYMHE Hae3/la WK CTOJIKHO-
BEHH, a elle U OT pa3Iu4yHbIX (hakTopoB, KOTOpbie BbI3BaHbI J{TII. DT0 1 B3pHIBEI, M BO3TOpAaHUs
TPAHCHOPTHBIX CPEJICTB, U TAKXKE HEMPABUIBHO MM HECBOEBPEMEHHAasl MEIUIIMHCKAsl TOMOIIb, KO-
Topasi TpedyeTcst Oojiee 4eM B MOJIOBUHE ciay4yaeB. PaccmaTpuBasi AMHAMUKY U3MEHEHHSI KOJIUYECT-
Ba JITII moxxHO mpuBecTH crenyomue nudpsl, Tak Ha qoporax benapycu B 2012 rogy mo paznuy-
HBIM TpuarHaM O0bi10 coBepmiero 5146 JITII, a 8 2013 roxy 3aperucTpupoBaHO CHIKEHHE TIOYTH
Ha 10 % xonuuectBa [ TTI, moBnekmux rubenb Wik paHeHue aroeit 1o 4 676 ciayyaes.

Jlyig penieHust 3KOJOTHYECKHMX U COLUAIBHBIX NMPOOJEM, MOPOKAAEMBIX HCIOIb30BAaHUEM
aBTOTPAHCIOPTA, HEOOXOJUMO HE TOJIBKO MOBBILIATH KOHTPOJIb CO CTOPOHBI cOTpynHuKOB ['AU 3a
0€30MaCHOCTBIO JJOPOKHOTO JBMIKEHMSI C LIEJIbI0 YMEHbILIEHUsI KoaudecTBa coBepiiaeMbix JTII ¢
NOCTPAJaBIINMU TPaKIaHaMU U YLIepOOM JJisi IPUPOBI, HO U OoJiee TIIATEIbHO aHAIU3HPOBATH
MPUYUHBI U yCI0BUsA BO3HUKHOBEHUS [ TII 1 nX BIMsIHUE HA SKOJIOTHIO.
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V/IK 666.97
OBBEKTHI KEJE3HOJOPOKHOTO TPAHCIIOPTA,
WX UCITOJIb30BAHUE U BJMSIHUE HA OKPYKAIOIIYIO CPEIY

YO «Morunesckuii Boicinii komieax MBJI Peciy6nuku benapycs»,
(bakyIbTeT MUITHIIAN

Kazauenko A.O., 22 B3BOx
Hayunsb1il pykoBoguTens - KaHA. TEXH. HayK, JoueHT Makanapusa [1.10.

C onHOM CTOPOHBI, KEJIE3HOJOPOKHBIN TPAHCIIOPT MO 00BEMY TPY30BBIX MEPEBO30K 3aHU-
MaeT MepBOE€ MECTO CPEIX APYTHX BUIOB TPAHCIIOPTA, IO 00BEMY MEPEBO30OK ITACCAKUPOB BTOPOE
MECTO MOcJie aBTOMOOMIIBHOTO TpaHcnopTa. C Apyroil CTOPOHBI, jKeJe3Hast 1opora OKas3bIBaeT OT-
pULATENbHOE BO3/IEHCTBUE HAa SKOJOTHIO M 370POBbE JIOEH. DTO 00YCIOBIEHO MPOKIAIbIBAHUEM
HOBBIX JINHUM, TPOU3BOACTBEHHO-XO3AMCTBEHHON NEATEIbHOCTBIO MPEANPUATHH, dKCILTyaTaluen
KEJIE3HBIX JIOPOT U TMOJBM)KHOTO COCTaBa, NIYMOBBIX 3((PEKTOB, CXKUTAaHHEM OOJIBIIOTO KOJTHYECTBA
TOIIMBA, IPUMEHEHUEM IIECTULIMJOB Ha JIECHBIX 11OJIOCAX U JP.

OO01iee BO3/EHCTBHE JKETIE3HOIOPOKHOIO TPAHCIOPTa HA JKOJOTHIO BBIpa)KaeTcs B clle-
nytomeM. JKene3sHOZOPOKHBIM TPaHCIOPT BIUSAET HAa HKOJOTHIO KaK OONBLIONW MOTpedUTeNs TOm-
JIMBHBIX, JIECHBIX U 3€MEJIBHBIX PECYPCOB, MUHEPAIbHBIX M CTPOUTEIBHBIX MaTEPUAIOB. XOTs IO
CPaBHEHHIO C JIPyTUMHU BUAAMH TPAHCIOPTa (0OCOOCHHO aBTOMOOWIIBHBIM), OH MPUYUHSET MCHBIIE
9KOJIOTHYECKOro ymepba. CTpyKTypa HETaTWBHOTO BIHSIHHS JKEJIE3HOJOPOKHOTO TPAHCIIOpTa Ha
Cpely BKIIIOYAeT HapylIeHHe CTOMKOCTU MPUPOAHBIX JIAHAMA(PTOB TPAHCHIOPTHOM MHPPACTPYKTY-
poHi TyTeM pa3BHUTHs 3pO3Hid U omoim3Hel. Kpome 3Toro nmpoucxoaut 3arps3HeHne armocheps! oT-
paOotanHbIMU Ta3amu. HaOmromaercss MOCTOSHHBIA POCT YpPOBHS 3arpsi3HEHHE 3eMJIM He(TbIO,
CBHHIIOM, NMPOAYKTaMH BBIIyBaHHUS M OCBIIIAHHS CBITY4UX IPY30B (Yrojb, pya, HIEMEHT).

DKOJIOTHYeCcKHe NMPEUMYILECTBA JKEIE3HOAOPOKHOIO TPAHCIIOPTa COCTOSAT, TJIaBHBIM 00pa-
30M, B 3HQUUTEJIHHO MEHBIIEM KOJMUYECTBE BPEIHBIX BHIOPOCOB B aTMOC(hEpy Ha eIWHUILY BBIOJ-
HEHHOH paboTbl. OCHOBHBIM UCTOYHHUKOM 3arps3HEHUs aTMOc(hepsl ABISIOTCS OTpabOTaHHbIE ra3bl
JU3eliell TeIIoBo30B. VccneoBanus S9KOJIOTHYECKUX CITy KO MOKa3bIBAaIOT, YTO COAEPIKaHUE B BO3-
QYIIHOW cpefie OKCHJIA YIJepoaa, OKCUAOB a30Ta, CEPHUCTOrO AHTUAPUIA IPEBBIIACT MPEAEIbHO
JIOITyCTUMBIE MaKCHUMaJIbHO Pa30BbIe KOHLEHTPAIMU JJIi aTMOC(EPHOTro BO31yXa. DTO CBUICTEIb-
CTBYET O CYIIECTBEHHOM 3arpsi3HEHUU BO3/yXa JKEJIE€3HOMOPOKHBIX CTAHLUUN OTpabOTaBIIMMU Ia-
3aMu TeruioBo30B. Ha paccrosnuu 150 M OT cTaHIMU OKCHIBI a30Ta 0OHApPY>KUBAIOTCS B TEX K€
KOHLEHTPALUAX, YTO U Ha CTaHLUH.

E>xeroHo u3 macca)KMpCKUX BaroHOB Ha KAl KUJIOMETp myTu BbutmBaetca 1o 200 m3
CTOYHBIX BOJ, COJAEPKALIMX IMaTOT€HHbIE MUKPOOPTaHU3MBbl. JTO IMPUBOAMT K 3arPSA3HEHHUIO JKEJIe3-
HOJIOPOKHOI'O ITOJIOTHA U OKPY KAIOLIEH IPUPOAHON cpeapl. [Ipu MBITbE MOABUKHOTO KEJIE3HOI0-
POKHOTO COCTaBa B MOYBY M BOJOEMBI MEPEXONAT BMECTE CO CTOYHBIMU BOJAMHU CHHTETHYECKHE
MOBEPXHOCTHO — aKTUBHBIC BEIECTBA, HEPTENIPOAYKTHI, (DEHOJIbI, IECTUBATICHTHBIA XPOM, KHCIIO-
Thl, LIEJIOYN, OPraHUYECKHE U HEOpraHWYeCcKHe B3BelleHHble BemecTBa. Conepxkanue Hedrenpo-
JTYKTOB B CTOYHBIX BOAAX IPU MBIThE JOKOMOTHBOB, (DEHOJIOB MPH MBIThE LIUCTEPH U3 — MO He(TH
MPEBBIIAIOT MPEAETBHO TOMYyCTUMbIE KOHLEHTpauu. MHorokpatHo npesbimatores 1K mectu-
BAJICHTHOT'O XpOMa IIpU 3aMEHE OXJIAKIAIOLIEH JKUIKOCTH AU3eIed JIOKOMOTUBOB. Bo MHOrO pas
CHJIBHEE CTOYHBIX BOJI 3arpsi3HAETCS MOYBa HA TEPPUTOPUM U BOJIM3M ITyHKTOB, I'/ie POU3BOIUTCS
0OMBIBKA U IPOMBIBKA MOABMKHOTO COCTaBa.

[IIym OT moe310B BBI3BIBAECT HETATUBHBIE IMOCIEICTBHS, BBIPAKAIOIUECS MPEXKIE BCErO B
HapyIIEHUH CHA, OIIYIIEHUH OOJIE3HEHHOTO COCTOSHUS, B M3MECHEHUHM MOBEICHHS, YBEIMYCHHUU
ynoTpeOIeH!sl JEKapCTBEHHBIX IPenapaToB U T. .
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Bocnpusitue myma nmoe3ioB 3aBUCUT OT oOImiero mymoBoro ¢gona. Tak, Ha 3aBOJCKUX OK-
pauHax ropoJioB OH BOCIIPUHUMAETCSI MeHee OOJIe3HEHHO, YeM B JKHUIBIX KBapTranax. lllym ot Bo-
K3aJIOB U OCOOCHHO COPTHUPOBOYHBIX CTAHIIMH BBI3BIBAECT OoOJiee HEraTUBHBIE MOCJEACTBUSA, YeEM
IIyM OT OOBIYHOTO JABMKEHUS MTOE30B.

VIIK 574.5
OIIPEJIEJIEHUE T'PAHUIL
BJATOMOJYYHOTO COCTOSTHUS YPBOIKOCHCTEMBI

HaumonanpHbIi TEXHUYECKUI YHUBEpCUTET Y KpauHbl «KHEBCKUN MOJIUTEXHUYECKU HHCTUTYT»,
HNuctutyT 3HEprocOepexeHns U YHEPrOMEHEKMEHTA

Kynpssckas T.b.
Hayunsriit pykoBoauTeNb — KaHI.TEXH.HAYK, To1eHT Jnuko A.O.

BoABIIMHCTBO KpYyNHBIX TOPOOB YKPAaWHbI SBJISIOTCS O4araMu SKOJOTHMUECKHX MpoOieMm,
KOTOpPbIE B OCHOBHOM CBsI3aHbl C 3arpsi3HeHreM atMochepsl. TpaluliMOHHBIMU JJIS1 OLIEHKU COCTOS-
HUS BO3JyXa ABIAIOTCS (U3NKO-XMMHUYECKHUE METO/IbI, HO B JJAHHOE BpeMs Bce OOJBIIYIO MOMyJIsIp-
HOCTh NMPHOOpPETaroT OMOMHAMKALMOHHBIE METOABI, IMOCKOJIbKY OHM OOBEKTHBHO OTpPa)kaloT ypo-
BEHb MOBPEKICHUS YPOOSKOCUCTEMH B 11esioM. Cpein METOI0B OMOMHIUKAIIMK O0Jiee pacmpocTpa-
HEHbI LIUTOTEHETUYECKHE, IIOTOMY YTO OTJIMYAIOTCS CBOEH UyBCTBUTEIBHOCTBIO U MOTYT OBITH HC-
MI0JIb30BaHbI JUIsl paHHEH MHMKALIUY 3arpsi3HEHUS aTMOC(HEPHOro BO3AyXa.

C nomomplo OHOMHIMKAIMOHHBIX TecTa  «CTEpUIBHOCTh  MbUIBLIBI  PacTEHUM-
OMOMHINKATOPOB» MPOBOIUIN SKOJIOTMUECKYIO OLIEHKY COCTOSIHMSI aTMOC(EpPHOro BO3ayXa TeppHU-
topuu I. Kues. bblia BbINONHEHA JUArHOCTUKA CTENEHU YKOJIOIMYECKOro Hebuaronomaydus ypooe-
KOCHCTEMH I10 IIKaJIe "HOpMa - MaTOJIOTHA" 32 MHAUKATOPHBIMHU XapaKTEPUCTUKAMH.

IIpu naHHOI OIlEHKE Ba’KHBIM SIBJISIETCS ONPENIEIEHNE TPAHULIBI 0JIArONIOIYYHOI'O COCTOSHUS
ypooekocuctemu (I'BC). Ee 3naueHne sBnsieTcss mpeaeaoM, BEIXO 32 KOTOPBIH MHTEPIIPETHPYETCS
KaK Iepexo/l CUCTEMBI U3 OJarornoyqHoro B HeOJaronoiay4Hoe coctosHue. iIMeHHo nostoMy npu
HENPaBWJILHOM OIPEAEIEHUN WIM pacdeTa 3TOr0 KpUTepus JajbHeilee ncroib3oBanue Merona
OLIEHKU U NMPOTHO3MPOBAHUS BIIMSHUS TEXHOT'€HHOTO 3arpsA3HEHUS MO MOKAa3aTeNlsIM SKOJIOTUYECKU
JIOITy CTUMBIX KOHIICHTpALUK HellelIecoo0pa3Ho, MOCKOIBKY OH TEPSIET CBOIO TOUHOCTb.

Ha ceronusiHuil AeHb onpeneneHne rpaHuLibl MEX1y HOPMAaJIbHBIM COCTOSSHUEM (PYHKIIHO-
HUPOBAHUS SKOCHCTEMBl W MATOJIOTMYECKHMM B KaXKIOM OTJEIBHOM Cllyyae MPOBOAMTCS IIO-
pa3HOMYy, HalpuMep, BO3MOXKHO Pa3/ielieHHue NMPU3HAKOB HA PaBHOYMCIICHHbIE I'PYIIIBI U TO 3HAYe-
HHE, KOTOPOE pa3jessieT 3TH TPYIbl U puHuMaercs B kadecTBe I’ bBC, B 001em Takoe paszaeneHue
UMeeT NPUOIN3UTENbHBIA 1 HHTYUTHBHBIN XapakTep.

Heo6xoauMo oTMeTHTh, 4TO METO/ OLEHKH U MPOTHO3MPOBAHUS BIIUSHUS TEXHOTEHHOTO
3arps3HEHUs MO MOKAa3aTeNsIM SKOJIOTMYECKH JIOMYyCTUMBIX KOHLIEHTpauuil 06a3upyercss Ha OMOMH-
JUKAIIMOHHBIX MCCIIEIOBAHUAX, IIOATOMY HaMu npeiaraercs pacuet I'bC Ha ocHoBe Ouomerpuye-
CKHX METOJIOB U SKCIIEPUMEHTAIIbHBIX JAHHBIX.

Jlns Hayana SKCIEpUMEHTAJIbHBIE JaHHbIE MOKa3aTessl CTePHUIIBHOCTU IBUIBIBI ObUTH paH-
JKUPOBAHBI M TAKUM 00pa3oM ObLIT c(hOpMUPOBAH BapHAIlMOHHBIN psif. Jlayiee ¢ moMorsio rpadude-
CKOTO TPEJCTaBICHUs ObUIO MPOAHATU3UPOBAHO pPACHpeACSICHUE Pe3yJbTaTOB JaHHBIX HaOIIOze-
HUs. TakuMm 00pa3oM € MOMOIIbI SKCIEPUMEHTAIBHBIX 3HAYEHMH ObUIa IMOCTPOEHA KyMyJiiTa
(kpuBasi, OTpakarolas HAKOIUICHHUS YacTOT Ha OCH OPAMHAT) BAPHALMOHHOTO psiza (puc.).
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Pucynok — KymyJsiara BappuallHOHHOTO psifia TOKA3aTeNsl CTEPUIBHOCTH MbLUIBIIBI

XapakTep KpUBOU MOKA3bIBACT, YTO 00JIee MHTCHCUBHOE HAKOIJICHHE BaPUAHT MPOUCXOIUT
B IpeJeliax CPEIMHHBIX KIIACCOBBIX 3HAUEHWH, LIEHTpaJbHAs TOYKA KyMYJSATHl COBHAJAET C LEH-
TPOM pacCTpeeICHUs] COBOKYITHOCTH. DTO TO3BOJIAET OMPEACIUTh MPEASIbHBIA MOKa3aTeab CTe-
PWIBHOCTH TBUIBIBL. To ecTh 3HaueHue 8,65% cTepuiIbHOCTH MBUIBIIBI Pa3feiieT COCTOSHUE YpOo-
AKOCHCTEMBI HA HOPMAJIbHBIN U MATOJOTUYECKHI.

YJIK 504.5:628.4
OIIEHKA BO3JIEMCTBUS PTYTHU HA OKPYKAIOIIIYIO CPEJTY
B PECITYBJIMKE BEJIAPYCbH

benopycckuii HaLMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
ABTOTPaKTOpPHBIN (haKyJIbTET

Heuait O.U., Kynukos I'.A., rp. 10116113
Hayunblii pykoBoanuTeNb — KaH/. ¢/X. Hayk, gorieHT Kaprnuuckas E.B.

19 suBaps 2013 r. npeacrasutenu 6onee 140 rocynapcTB Ha MSATOW CECCUU MEKITPABUTEIb-
cTBeHHOro neperoBopHoro komurera OOH B JKeHeBe cornacoBanu OpUAMYECKH 00s3aTENbHOE
MEXIyHapoaHoe cornamienue mo prytd. 11 okrsops 2013 r. B SlnoHum 3aBepiimiack MexmIyHa-
poaHas auriomatudeckas koHpepenuus [Iporpammsl OOH no okpy»karoleit cpezie, NOCBAILIEHHAs
noanucanuto HoBor Kousenimmu OOH no prytu (nanee — KoHBeHIMs1), KOTOpasi OTy4YnIia Ha3Ba-
Hue KonBenuusa Munamara.

KoHBeHIus perympyeT BOIPOCH, CBA3aHHBIE C NCIIOIH30BAHNEM TOKCHUYHOTO BEIIECTBA —
pryt. OHa IpeaycMaTpUBaeT COKpaIleHUe MPOU3BOJICTBA LEJIOr0 psiia MPOAYyKTOB, BBOIUT Orpa-
HUYCHUS B OTHOIIEHHH HEKOTOPHIX IPOILECCOB M OTpPACiel MPOMBIIUICHHOCTH, T/I€ MCIIOJIB3YeTCH,
BBICBOOOXKIaeTCS WM M3NlyyaeTcs pTyThb. [IpoGiieMbl 3arpsi3HeHHs PTYThIO, KaK U CTOMKUMU Opra-
HUYeckuMU 3arpssHutesisiMu (nanee — CO3), He MOTYT OBbITh PEIICHBI OTICIBHON CTPAaHOH, T.K.
9TH BEIIECTBA YCTOHUMBBI B OKpY Karoliel cpene, CiocOOHBI K OMOAKKYMYJISLIUU U NEPEMELICHUIO
Ha Oospmme paccrostaus. Jlannas KoHBEHIMS npecTaBisieT 0OUIyIo MO3UIHIO CTPaH 1Mo mpodieme
pTyTHOroO 3arpsizHeHus. K coskaneHuro, o0IuM BopocaM XMMHUYECKOH 0e30MacHOCTH, Kak U UC-
MIOJIb30BAHUIO PTYTH, HE YJIENAETCS 3HAYUTEIBHOTO BHUMAHMS, KaK TOTO 3aciy’KUBaeT TeMa. B Ha-
crosiiee BpeMs Oosiee 140 ThIC. XMMUYECKHX BELIECTB MPUMEHSIOTCS B KOMMEPUECKUX LIeNsAX, He-
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CMOTpPSl Ha TO, YTO BOIPOCHI MX BO3JEHCTBHUS Ha 30POBBE M OKPYKAIOIIYIO Cpely HEAOCTATOYHO
uszydenbl. Cdepa perynnpoBaHus XUMUYECKUX BeIIecTB B bemapycu B HacTosIee BpeMs paserne-
Ha MEXIYy pasiuuHbIMH BeoMcTBaMu (MHHHCTEPCTBO 3ApaBOOXpaHCHUsS, MUHHCTEPCTBO CEJlb-
CKOTO XO3SIiICTBa M MPOAOBOIBCTBHS, MHUHHUCTEPCTBO MPUPOAHBIX PECYpPCOB U OXpaHbI OKPYKalo-
el cpespl, MUHUCTEPCTBO MPOMBIIIIICHHOCTH U JIP.), YTO OCJIOXKHSET paboTy M MPUHSITHE pelie-
HUH 110 JaHHBIM BomnpocaM. CornacHo o(UIIManbHON CTATUCTHKE MTPOMBIIIIJICHHBIE BEIOPOCH PTYTH
Ha Tepputopun benapycu cocraBuim okoio 4 kr (manusie 3a 2009 r.). B 10 ke Bpemst B paMKax OT-
4eTHOCTH 10 KOHBEHIIMM O TPaHCTPAHUYHOM 3arpsi3HEHHM BO3AyXa Ha OOJBIIHME PACCTOSHUS Ha
HaIly TEPPUTOPHUIO B TOM K€ roay momaino 914 kr prytu. Ot mudpsl TOBOPIT O BAXKHOCTH y4eTa
TPAHCTPAHUYHOTO MEPEHOCA PTYTH AJIS CTPAHBI M 3aUHTEPECOBAHHOCTHU B PELICHUU 3TON MPOOIEMBI
Ha MEXTyHAPOJIHOM YPOBHE.

Konsennuto noanucanu 102 ctpansl, cpenu Hux Kanana, AAnonus, Hopserus, BennkoOpu-
tanus, Apmenus, ['py3us, Monnosa, Poccus, Y36ekucran, a taoke EBponeiickuii Coro3. benapycu
B OTOM CIIMCKE MMOKAa HET, OJJHAKO MPHUCOCIMHEHHUE K ITOMY MEXIYHAPOIHOMY COTJIAIICHUIO OYEHb
BaXKHO.

B xonBeHIMH coaeprkaTcs TpeOOBaHMsI O 3alpeTe OTKPHITHS HOBBIX MPEANPOSTHII IO T0ObI-
4ye TIEPBUYHON PTYTH, a paHee JCHCTBOBABIIUE TaKHWE MPEANPHUATHS MOIJICkKAT 3arnpeTy uepe3 15
JIeT WK T03)KEe ¢ MOMEHTA BCTyIJieHHUs] KOHBEHIIMM B CUJTy 7S IpaBUTENbCTBA. PaspabaTriBaeMbie
Mepbl OyJyT HaIlpaBJICHbl HAa IOCTETICHHOE BBIBEIECHUE M3 000poTa mMpuBeAcHHOTO B KOHBEHIIMM
CIIUCKa TOBAPOB, COACPKAIIUX PTYTh .

[TocTeneHHO 0TKa3y OT MPUMEHEHUS PTYTH MOJJICKAT TAKHE MPOU3BOJICTBEHHBIC IPOIIECCHI,
KaK MPOM3BOJCTBO XJIOpa M IIETOYM U MPOU3BOACTBO alleTaabAeTua ¢ UCIOJIb30BAHUEM PTYTHOTO
Karaiau3aTopa. Takke pedb WIET U 0 MEAUIIMHCKOM 00O0PYIOBaHHH, HAIPUMED, TEPMOMETpPax, U 00
SHEeprocOeperaroMX MEKTPoIaMIiaX, 0 TOPHOJOOBIBAIOIIECH OTPACIH, O TPOU3BOJCTBE LIEMEHTA U
00 YTOJIBHBIX JJIEKTPOCTAHITUSX.

CornacoBaH CIEKTp PTYyThCOAECPKAIIUX MPOAYKTOB, MPOU3BOACTBO, 3KCIIOPT U UMIIOPT KO-
Tophix OymyT 3anpenieHsl kK 2020 r. K TakoBBIM OTHOCSTCS OaTaper, 3a HCKIIFOUEHHUEM KKHOIIOYHBIX
3JIEMEHTOB», HCIIOJIb3yEMbIX B UMIUTAHTUPYEMBIX MEIUIIUHCKUX YCTPOWCTBAX; BBHIKIIOYATENH U pe-
JIe; HEKOTOPBIC BHJIBI KOMITAKTHBIX JTFOMHUHECIICHTHBIX JIAMIT; PTYTh B JIFOMHHECIICHTHBIX JIAMITAX C
XOJIOJTHBIM KaTOJIOM M JIFOMUHECIIEHTHBIE JIAMITbl C BHEIITHUM 3JIEKTPOJIOM; MBUIO U KOocMeTHKa. He-
KOTOPBIC BUBI HEIJIEKTPOHHBIX MEIUIMHCKUX YCTPOUCTB, TaKHE KaK TEPMOMETPHI U PUOOPHI U3-
MEpEHHUS JaBJICHHS, TAK)KE BKIIOYCHBI B YHCIIO MPEIMETOB, KOTOPHIE TOJKHBI OBITH BHIBEACHBI U3
ucnonbs3oBanus k 2020 r.

[IpaBuTENnbCTBA COTMACUINCH CIENATh UCKIIOYCHHE I HEKOTOPBIX KPYMHBIX U3MEPUTEIh-
HBIX YCTPOMCTB, JUISl KOTOPBIX MOKa HET allbTePHATHUB, KOTOPHIC HE CoAepKaiu Obl pTyTh. KpoMme
3TOT0, U3 JOTOBOPA UCKIIOYECHBI BAKIIMHBI, B KOTOPHIX PTYTh HCIOIB3yeTCS B KaUeCTBE KOHCEPBAaH-
Ta, ¥ MIPOYKTHI, UCTIOIB3yEMbIC B PEITUTHO3HOHN WITH TPATUITHOHHON JIEATEITBHOCTH.

YacTbi0 HOBOTO COTJIAIIEHUS CTAlld TaKKe BOMPOCHI BBISIBICHUS TPYII PUCKA, YIydIICHUSI
MEIWIIMHCKOW MTOMOIIH ¥ MPOPECCHOHATBHON MOITOTOBKHA MEIUIIMHCKUX PAOOTHUKOB B TOM, YTO
KacaeTcs BBISIBIICHUSA U JICUCHUS TOCIIEeICTBUN BO3JICICTBHI PTYTH Ha JIFOICH.

K coxanenuto, o0mM BOIpocaM XUMHUYECKOH 0€301MacHOCTH, KaK M UCTIOIB30BaHUIO PTY-
TH, HE YENseTCs 3HAUMUTEIbHOTO BHUMAaHMs, KaK 3TOrO 3aciyKHBaeT Tema. B Hacrosiiee BpeMs
6onee 140 ThIC. XUMUYECKUX BEIISCTB MIPUMEHSIOTCS B KOMMEPUYECKHX IEJIsIX, HECMOTPS Ha TO, YTO
BOMPOCHI UX BO3JICHCTBUS Ha 3J0POBbE U OKPYKAIOMIYIO CPEy HETOCTATOYHO U3yUCHBI.

Cdepa perynupoBaHus XUMHUYECKUX BEIIECTB B benmapycu B HacTosiee BpeMs pasJieiieHa
MEXIy Pa3TUYHBIMU BEIOMCTBaMH, YTO OCJIOXKHSET paboOTy U MPUHSATUE PEHICHUN MO JAHHBIM BO-
IPOCaM.

CornacHo ounuaabHONW CTaTUCTUKE MPOMBIIUICHHBIE BEIOPOCH PTYTH Ha Tepputopuu be-
Japycu coctaBiii okoiio 4 kr (mannsie 3a 2009 r.). B To ke Bpems, B paMKax oTdyeTHOCTH 1o KoH-
BEHIIMU O TPAHCTPAHHUYHOM 3arpsi3HEHUH BO3yXa Ha OONbIINE PACCTOSHUS, HAa HAIly TEPPUTOPHUIO
B TOM ke roxy momaio 914 xr pryTu. DTH HUPPH TOBOPAT O BAKHOCTH ydeTa TPAHCTPAHUIHOTO
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nepeHoca PTYTH ISl CTPaHbl U 3aMHTEPECOBAHHOCTH B PEIICHUH ATOH MPOOJIeMBbl Ha MEXTYHAPO/I-
HOM YpPOBHE.

CornacHO POBEAEHHOMY HCCIeN0BaHNI0 «OLEeHKa BO3AEHCTBUS PTYTH HAa OKPYKAIOIILYIO
cpeny B Pb» OCHOBHBIM MCTOYHHKOM MOCTYILICHUS PTYTH B IPUPOIHYIO cpeny B Pb sBisercs mpo-
W3BOJICTBEHHOE U OBITOBOE MOTPEOJICHHE TOBAPOB, COJACPKAMMUX METAIUTUIECCKYIO PTYTh B JKUIAKOM
BUJIE, B BUJE MApOB, coenuHeHUi. B 00memM oO0beMe moTpebiieHus: TOBapOB, COMEPIKALINX PTYTh,
HanOOJIbIIIAsT OIS TPUXOJUTCS HA PTYTHCOCPIKAIIIE NCTOYHUKH CBETA M PTYTHBIC TEPMOMETpPHIL. B
2010 r. B Pb 6b110 nmnoprupoBano 10,5 MiIH. pTyThcoaepkKalIUX JIaMI, B KOTOPBIX COAEPKaIOCh
300 kr pryTH.

Tabnuna 1. Conepkanue pTyTH B OCHOBHBIX THUIIAX PTYTHBIX JaMIl

Conepxanue pTyTH B Jlammax poccuiickoro | KoimnuectBo pryTd B Jamrie,

POM3BOJICTBA, MT MT
JlromuHectieHTHBIE (TpyOUaThie) 40-65(cpennee 52)
JIFOMHHECIICHTHBIC KOMIIAKTHBIC 2-7

Bricokoro nasnenus (tuma JIPJI) 75-350

Beicokoro nasnenus (tuna JIPJI) 50-600
MerTanorajioreHHble 40-60

HatpueBbie BBICOKOTO JaBIICHHS 30-50

HeonoBble TpyOKu Bonee 10

Conepxanue pryTd B Jammax 3apyOexxsoro | KommuyectBo prytu B jamre,

MIPOU3BOJICTBA, MT MT
JIroMuHeclieHTHbIE (TpyOUaThic) 10
JIFOMUHECIICHTHBIC KOMIIAKTHBIC 5

Bricokoro nasnenus (tuma JAPJI, JIJIT) 30
MeraiiorajioreHHbIC 25
HatpueBbie BEICOKOTO TaBJICHHS 30
HeonoBble TpyOKu 10

K 9mcny OCHOBHBIX MCTOYHHKOB BBIOPOCOB PTYTH B aTMOC(EpHBIH BO3IyX Ha TEPPUTOPUHU
CTpaHbl OTHOCSTCS 00padaThIBaroIasi MPOMBIIUIEHHOCTh U CTPOUTEIBCTBO, YIHEPIETUKA U MPOU3-
BOJICTBO TeIUla. B ycpenHeHHOM BHie BKIaJl 00pabaThIBaroleil MPOMBIIIJIEHHOCTH U CTPOUTENBCT-
Ba €KEroJ{HO cocTaBiseT nopsaka 84%, sHepreTUKH U nMpousBoAcTBa Temia — 12%, npousBoacTBo
METaJUIOB — OKOJIO 2%.

CpaBHenue cuctem ynpasieHus pryTsio B Pb, EBponeiickom Coroze n CIIA mnokassiBaer,
9TO OEJIOPYCCKUE CTAaHAAPTHI IS MUTHEBOM BOJBI M BO3/ayXa pabodeil 30HBI Ooyiee CTPOTH, YeM B
CIIA u EC.

Tabnuna 2. Hekotopsie HOpMaTuBHI conepxanus prytu B Pb, EBponeiickom Coroze u CILIA

Pecny6sinka benapyce | EBponetickuit Coro3 CIIA
Bozayx paboueit 30- | 0,005(cmena ) 0,002(8 w4acoB), pe- | 0,1 (8 uacos)
HbI, Mr/ KOMEH/IOBaHHasl HOP-
Ma
ITuteeBas Boma, mxr/n | 0,5 1 2
Pri6a, mr/xr HET CTaHxapra 0,5 (1 mnsa kpymHbIx | 1
BHUJIOB)

[To MHEHMIO CIIEIMANUCTOB OPraHU3alUil — WIEHOB MeXyHapOIHOW CETH M0 JUKBUIAALNUN
cToiikux opranmdeckux 3arpssuutencii (IPEN), BakHO 00paTuTh BHUMaHUE MPABUTEILCTB Ha HeE-
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00X0IMMOCTh Pa3pabOTKH U MPUHATUS MEp Ul PellieHus: IpoOIeMbl PTYTHOTO 3arpsi3HEHUS] B Ha-
CEJICHHBIX MYHKTaX, MPOBEJICHHsI MHBEHTAPH3AIlMM UCTOYHUKOB 3arps3HEHUS, a TakKe pa3padoTKu
Mep IO JIMKBHJALIMA MPUOPUTETHBIX MUCTOYHUKOB 3arps3HeHus. YupexjaeHue «LleHtp skonornye-
CKMX pELICHUI» SBJIAETCS OQHUM U3 4JIEHOB MeXIyHapOAHOU CETH 10 JUKBUAALUMU CTOMKUX Opra-
uuueckux 3arpsisaureneii (IPEN) B Pecy6nmuke benapyce.

[Tonnucanne KoHBeHLMU NpeaycMaTpUBAET JOJTOCPOYHBIE LIEIU PETYINPOBAHUS HCIONb-
30BaHMS PTYTH. MOKHO IPUBECTH B NMPUMEP NPUMEHEHUE CBUHIIA, BO3JICHCTBUIO KOTOPOTO paHee
MOJIBEPrajioch HACEJICHUE MPH HMCIIOJIb30BAaHUH 3TUIMPOBAHHOTO OEH3MHA, COJECPIKAIIET0 CBUHEIL.
Ceityac oTCyTCTBHE CBHHIA sBjsieTcs HOpMOM. Llenbro «lleHTpa sKOJOrMYecKUX PEIICHHUIT» SBIIS-
€TCsl OTpaHMYEHUE Ha MCTOJIb30BaHUE PTYTH U B OBITY. DTO KacaeTcs U UCIIOJIb30BaHUS dHEprocoe-
peramoIlux JIaMIl , COAEpKalUX PTYTh, T.K., HApsLy ¢ IKOHOMUYECKOM BBITOJIOW OT 3HEprocoepe-
JKEHUS MBI MOJIy4aeM TpobiieMy cOopa pTYThCOAEPKAIIUX OTXOAOB B LIETSAX MPEIOTBPALICHHS T10-
NaJaHNs UX Ha CBAJIKY, a TAKXKE UX YTUIN3ALUH.

[Ipucoenunenne k KoHBeHIIMU 0O3HAYAET, UTO MPUOPUTETOM SIBISIOTCS MUHUMM3ALMS Hera-
TUBHOTO BO3IEHCTBUS PTYTH Ha 3/10POBbE U OKPYXAIOUIYIO CpEAy U IMPEANOYTEHUE albTepHATHUB-
HBIX TOBApPOB, TEXHOJIOTHi1, KOTOPBIE HE COAEPKAT PTYTh.

YK 541.4

JNATHOCTHYECKHUE KPUTEPUU UBMEHEHUSA AHAJIN30B KPOBU U
MOYHA B YCJIOBUAX XPOHUYECKOI'O ITIOCTYIIVIEHUSA B OPI'TAHU3M CBUHIA

benopycckuil rocy1apCTBEHHBIN MEIULIUHCKUN YHUBEPCUTET
JleueOnbIi (hakymbTeT

[TankparoB An. O., [TaakpaTtoB AH. O., Tp. 211

CBuHENl M €ro COCAVHEHHUS SIBISAIOTCSA MOJIUTPONHBIMU A1aMU M BBI3BIBAIOT MU3MCHCHMS B
HEPBHOM U CEPACUYHOCOCYIMCTOM CUCTEMaX, a TaKXKe HapyIIeHUs (EepMEHTATUBHBIX pEaKLuil, BH-
TaMHHHOTO OOMEHa, CHHKAI0T UIMMYHOJIOTHYECKHUI CTaTycC uenoBeka. 3yueHue caTypHu3Ma, Kak B
00J1acTH NMaTOreHe3a CBUHIIOBOM MWHTOKCHUKALIMH, TaK U B OTHOUICHUHU JICUeOHO-TIPOPUIAKTHYECKUX
MEPOIPUATHH, OCTAECTCSA U B HACTOSIILIEE BPEMS BECbMa aKTyaJIbHBIMHU. DTO ONPEACIACTC IIMPOKUM
IIPUMEHEHUEM CBUHIIA B OTPACIISIX COBPEMEHHON ITPOMBILIUICHHOCTH. BaykHeNIIne U3 HUX - IUIaBKa
CBUHIIOBOM pyJibl, aKKyMYJIITOPHOE IPOU3BOJCTBO, Maiika, TUNorpagckoe npouspoactso. Hamen
NPUMEHEHHE CBHHEI U B KaUeCTBE YKPAHOB OT PEHTI'C€HOBCKOro M3iMydeHus. Haubonee TOKCUUHBI-
MH COCIAMHECHUSIMHU CBHHIIA SBJISIOTCS OCHOBHOM YITICKHCIIBIA CBHHEI (CBHHIIOBBIC Oelliiia), CepHO-
KHCJIBII CBUHELL, a TAKXKE €ro COJIU.

B npou3BOACTBEHHBIX YCIOBHSAX CBUHEI MOCTyIAeT B OPraHU3M IJIaBHBIM 00pa3oM 4depe3
OpraHbl JIBIXaHUS B BUJE TBUIM U MapoB. B ObITY OCHOBHBIM MCTOYHHKOM IOCTYIUJICHHS CBHHIIA B
OpraHu3M SIBIISICTCSl MUThEBast BoAa (BBIMBIBAHWE W3 JIATyHHOH apMmarypsl Tpy0). [lomanas B opra-
HU3M B HEOOJIBIIMX KOJIMYECTBAX, CBUHEI] HAKAIJIMBACTCS B PA3IMYHBIX OpraHax M TKaHax. J{mm-
TEJIBHOE BpeMs JACTIOHMPOBAHUE CBHUHIIA MOXKET NMPOTEKaTh OeccuMNTOMHO. OJIHU U3 MEPBBIX IPO-
SIBJICHUI CBHHIIOBOW MHTOKCHKAIIMU — JJAOOpaTOpHBbIE M3MEHEHUs], HalpUMep - MOSBJICHUE THIIO-
XpOMHOI aHeMuH, TpeOyromiel npoBeaeHus aupdepeHInaIbHON TMarHOCTUKY € IPYTHMH 3a0071e-
BaHUSIMU. BBIBICHNE NHTOKCUKALMU CBUHIIOM Ha PAHHUX CTAIUAX MPEACTABISAETCS CIOXKHOMU 3a-
nadeit 1 00yClIaBIMBaeT pa3HOCTOPOHHHUM TMarHOCTUYECKUN TTOUCK.

Ienbto naHHOM pabOTHl OBLIO OLEHUTh W3MEHEHHS HEKOTOPBIX JJaOOpaTOPHBIX MOKa3aTesei
KPOBU M MOYH y ITALIMEHTOB C HAYAJILHBIMU U JIETKUMU IIPOSIBICHUAMU CBUHIIOBOM MHTOKCHUKALUU.

IIpoBeneH peTpocneKTUBHBIN aHamu3 15 uctopuii 60JIe3HN MALUEHTOB C XPOHUYECKHM I1O-
CTYIUICHHEM CBHHIIA B OPTaHHU3M, MOJTydaBIIKX JieueHue B 10-i TopoacKoil KIIMHUYECKOH OObHHIIE
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r. MuHcka. OUeHHBAIUCh H3MECHEHUS B O0IIIEM aHalu3e KPOBH, OMOXUMHUYECKOM aHAJIN3e KPOBH,
HaJIM4YKe TUIIOMOYMYPHUH U TIOBBIILICHHE YPOBHS J€JIbTa-aMUHOJIEBYJIMHOBOW KUCIOTHI B OMOXUMH-
YECKOM aHaJIM3e MOYH.

B ne6rote 3a0601eBaHus TOJBKO y TPETH MAIlMEHTOB UMEIUCHh MPU3HAKK TUIIOXPOMHOM aHe-
MUH, TIOSBJICHUE SPUTPOIUTOB ¢ 0a30(HILHON 36PHUCTOCTBIO M PETUKYJIOIIMTO3 B OOIIEM aHAIIN3e
kpoBH. CoepxaHue CHIBOPOTOYHOTO JKejie3a B OMOXMMHUYECKOM aHAIM3e KPOBU OBLIO B Mpenenax
HOPMBI, HO HAXOJUJI0Ch BOMM3K BepxHel rpanuiibl. Y 11 u3 15 nmanuenToB Habm01a7m0Ch BBIIETE-
HHEC CBUHIIA C MOYOHU M HOBHIIICHUE YPOBHA I[CHBTa-aMI/IHOJICBYJIHHOBOﬁ KHUCIIOTBL. Y 2 ITallTUCHTOB
JUTSL TIOSIBJICHHSI TUTFOMOYMYPHH TTOTpeOOBaiach BhIACIUTENbHAS 1Tpoba ¢ yHuTHoiaoM. Eme y 2 na-
IIMCHTOB C IMOJI03PCHUEM Ha TPAH3UTOPHYIO ITIOMOYMYPHIO MPH JIOTIOJIHUTEILHOM CHEKTPO(OTO-
MCTPUYICCKOM HMCCICIOBAHUH KPOBU U BOJIOC BBISABUJIM MOBBINICHUEC KOHICHTPAIUU MCTAJlJIA.

Jlnst TOATBEPKICHUST MHTOKCUKAIIUM CBUHIIOM JIMAaTHOCTHYCCKH LIEHHBIMH SIBIISTIOTCSI METO-
ObI 110 BBIABJIICHHUIO HJ'IIOM6YMypI/II/I W MOBBINICHHUA YPOBHA [[eJIBTa-aMHHOHeBYHI/IHOBOﬁ KHCJIOTHI B
aHau3e MOYH. B CIOXHBIX Clydasix JJisi TOATBEPXKICHUS JTUArHO3a MOXET ONPEACSIThCS CONEep-
JKaHHUC CBUMHIIA B KPOBH 1 BOJIOCAX.

VJIK 629.73
BJIMSIHUE ABUATIEPEBO3OK I'PY30B
HA DKOJIOTMYECKOE COCTOSIHUE IJIAHETHI

YO «Morunesckuii Boiciinii komeax MB/I Peciyonuku benapyceb»,
dakyabTeT MUIULIUN

['opbau H.B., 22 B3BOI
Hayunsrit pykoBoauTenb - KaH . TeXH. HayK, noueHT [I.FO. Makarapust

HecmoTtps Ha TO, YTO aBHAnepeBO3KH I'Py30B COCTABIIOT UMb 1 % oT 00bEMa MHUPOBOTO
rpy30000p0Ta, AAHHBIA BHUJA TPAHCIOPTUPOBKU CTAHOBUTCS TMOMYJSPHBIM CPEIU OTIpPaBHUTENEH.
OpHaKo ¢ MOBBIIICHUEM BHUMaHHA K MPOoOsieMe TTI00aIbHOTO TOTETICHHUS PacTET U OECIOKOHCTBO
IO MTOBOJTy BPEIHBIX BRIOPOCOB B aTMOc(hepy, IPOU3BOAUMBIX BO3IYIIHBIMH CYIaMH.

ABHallMOHHBIE TIEPEBO3KH OKAa3bIBAlOT OTPULATENIBHOE BO3/EHCTBUE HA OKPYIKAIOLIYIO Cpe-
Iy TpeMsi OCHOBHBIMU crioco6amu. BeiOpockl mpu B3n€TaxX U NpU3EMIICHUSX CIIOCOOCTBYIOT KakK 3a-
I'PSA3HEHUIO BO3/lyXa, TaK U M100aJIbHOMY MTOTEIUICHUIO.

[ly™m, 3arpsi3HEHUE OKPYKAOLIEH Cpeabl, MEePErpyKEHHOCTh BO3AYIIHOIO MPOCTPAHCTBA —
3TO OCHOBHBIE MPOOJIEMBI a3ponopToB. OJHAKO HANPSAMYIO CBSI3aTh ATHU MPOOJIEMBI C TPY30BBIMU
aBHAIepeBO3KaMu CI0KHO. [IpumepHo 2/3 aBHarpy30B MepeBO3SITCS MACCAKUPCKUMH CaMOJIETAMH.
B cBoto ouepenp, ocTaBIIascs TPETh TPAHCIIOPTUPYETCS TPY30BBIMHU CAMOJIETAMHU, B JAHHOM ClIydae
OTCIIEAUTD pa3Mep yliepoa SKOJIOrHH MPOoLIE, TaK KaK 3aBUCUMOCTD MpsiMast.

CamoneTsl BBIOPAchIBalOT B aTMOC(hEpy OTPOMHOE KOJMYECTBO YTIIEKUCIOro ra3a 1 BOJSHO-
ro mapa, OKCUbl a30Ta U caxy. Bo3nelcTBue 3TUX KOMIIOHEHTOB Ha OKPYXKAIOILIYIO CPELy 3aBUCUT
OT BBICOTHI I1OJIETA.

Ha pomto aBmaruum mpuxomutcs npuMepHo 3 % BCEro aHTPOIMOTEHHOTO MAPHUKOBOTO (-
¢exra. Hano ckaszarp, 4To Aajneko He BCE SKCIEPTHI COTJIACHBI C TaKOW OIeHKOH. UTo BIonHE ecrte-
CTBEHHO, TIOTOMY 4YTO 3Ta IU(pa HOCUT OYEHb MPUOIUZUTENbHBIN, OTYACTH J1aXKe YMO3PUTEIbHBIN
xapaktep. Beap BBIXJIONHBIE T'a3bl CaMOJIETOB COJAEPKAT M JIBYOKUCH YIJIEPOJa, M BOJASHOM map, U
OKCH[IbI a30Ta, U MEIKOAUCIEPCHYIO CaxXy. Bce 3TM KOMIIOHEHTBI OKa3bIBalOT HA OKPY’KAOILYIO
Cpelly ¥ Ha KJIMMAT IJIAHETHl OTHIOAb HE OJHO3HAYHOE, a MHOI'/Ia U Pa3HOHAIIPABIEHHOE BO3EHCT-
BHE. YTJEKHUCIBIN Ta3 pacnpeaensieTcsl paBHOMEPHO.

57


http://globalfs.ru/�

B Bepxneit Tporocepe (Ha Bbicote g0 10 kM), T.e. Tam, /€ MPOXOIUT OOJIbINAs YaCTh
aBUATIEPEBO3KH, OKHCIBI a30Ta MOTYT B3aWMOJCWCTBOBATh C JPYTUMH ra3aMu U (OpMHUPOBATH
030H, KOTOPBIN Ha JaHHBIX BBICOTAX SBJIAETCS MOIIHBIM KaTalu3aTOPOM IMApHUKOBOTO 3 dexTa.

Eme ogun QakTop, BIUSIOMNNA HA OKPYKAIONIYIO CPEAy W KIUMAT IUIAHETHI, - 3TO Caka B
dbopMe MenKoAuCIepCHON MbUTH. J(MaMeTp cakeBBbIX YAaCTUIl B BBIXJIOMHBIX I'a3aX CaMoOJIETOB CO-
craBisier ot 5 10 100 HanomerpoB. [loHATHO, YTO 3Ta MBUTH, €Ba MOMaB B aTMoc(hepy, BHOCHT
CBOI1 BKJIaJ B 00pa3oBaHNEe KOHJIEHCAIIMOHHOTO CJIe[la, TOCKOJIbKY Ha HEl OcelaeT YacTh BOASIHOTO
napa, BRIOPachIBAEMOT0 CaMOJIETOM OJHOBPEMEHHO C cakeil. Jla U MOMUMO 3TOTO Ca)KeBbIE YaCTH-
[l MOTYT HeJIeJsIMU MpeObIBaTh B BO3AyXE BO B3BEIIEHHOM COCTOSIHUH, CIIOCOOCTBYS (OpMHUPOBa-
HUIO 0071aKk0B. OHAKO B 3THX e MPOIleccaxX y4acTBYIOT U MBUIEBbIE YACTHUIBI HHOTO MIPOUCXOXKIE-
HUSI, KaK €CTECTBECHHOTO (BYJKaHUYECKas MbUIb, MbLUIb MyCThIHb, MBUTH OT SPO3UH MOYB), TaK M aH-
TPOTIOTEHHOTO (IMHUCCHHU MPOMBINUICHHBIX MPEINPHUITHI), 2 KPOME TOrO KarelbKU JKUAKOCTH pas-
HOM IPUPOJBIL.

B cBs3u ¢ TeM, 4TO TEeMIbl Pa3BUTHUS aBHALIMU YCKOPSIOTCS, a aBUATPAHCIOPT MO3BOJSIET
YeJIOBEKY IMOCENaTh JIa)Ke CaMble YIaJleHHbIE PETHOHBI HAIICH IJIAHETHhI, HEOOXOAUMO Pa3BHBAThH
JpyKECTBEHHbIE MPUPOJIE TEXHOJIOTUH H B 3TOM cepe.

VJIK 618.19
BJIMSIHUE BEIIECTB, BXOJAIIMX B COCTAB JIE30JIOPAHTOB,

HA COCTOSIHUE NOJMBIIIEYHOM BITAJIMHBI U TKAHU MOJIOYHOM
KEJIE3bI

benopycckuii rocy 1apCTBEHHBIA MEIUIIMHCKUN YHUBEPCUTET
JleueOHbIl (hakyIbTET

Tposua A.H., Epmonuk M.B., rp. 207

Jle30/10paHT SBISIETCS OJTHUM M3 CaMbIX MOMYJISIPHBIX MPEIMETOB IMTUEHBI 000 JKEeHIH-
HbL. [Ipeobnanaromniee OONBITMHCTBO KEHIIUH €KEIHEBHO MOIB3YIOTCS Ae30a0panTtaMu. K coxane-
HUIO, MaJI0O KTO 3aJyMBIBA€TCs, YTO JE€30/I0pPaHThl MOTYT OKa3aThCsl HE TOJIKO IMOJIE3HBIMU, HO U
MIPUHECTH HaM OTPOMHBIN Bpell. COBpeMEHHBIE UCCIIeJOBaHUS, IPOBEICHHBIC B BennkoOpuTanuu u
CIIIA, nokasanu, 4TO HaKOIJICHHE B OpraHM3Me HEKOTOPBIX BEIIECTB, BXOSIINX B COCTAB J1€30/10-
PAHTOB, MOXET SIBUTHCSI MPUYMHONW BO3HUKHOBEHHUS paka MOJIOYHOM skemnesbl. [loaTBepkiacHueM
3TOMY MOXET OBbITh TO, uTo 60 % Bcex omyxosei rpyau oOHApyKMBAETCS B BEPXHEM BHEITHEM
KBaJIPAHTE - CAMOM OJIM3KOM K MOAMBIIIIKaM. KpoMe Toro, cocTaBmsioniue 1e300paHTOB CIIOCOOHBI
OKa3bIBaTh TOKCUYECKOE JIEHCTBHUE, BHI3bIBAS AJJIEPrUUECKHE PEaKIMU U IepMaTOJIOTH4YecKe 3a00-
JICBaHUS.

Lenbto nanHOM paboThI OBIJIO U3yUYEHUE U aHATU3 IEUCTBUS KOMIIOHEHTOB BXOJSIINX B Jie-
30/I0paHTHI, HA COCTOSTHUE TIOIMBIIICYHON BIIATUHBI. aHATN3 U3MEHEHUS MUKPOOHOIOTHYECKHX T10-
Ka3zaTesiell; yCTaHOBJIEHUE BO3MOYKHOW CBS3M MEXAYy YaCTOTON BO3SHHUKHOBEHHMSI OIYyXOJEBBIX 3a00-
JeBaHUM (37I0KAYECTBEHHOTO U JOOPOKAYECTBEHHOTO XapaKTepa) MOJIOYHOMU KENIE3bl Y KCHIUH U
MOJIb30BaHUEM JI€30/I0pPAaHTaAMHU.

[TpoBeneno 91 MUKPOOHOIOTHYECKOE MCCIEIOBAHNE KOXKH MOAMBIIICK J0- U MMOCJe- HaHe-
CeHMs 1e3040paHTOB cpenu nanueHToB Y3 «HecBuwxkckas [[Pb». Mcnonb30BaH MOTyKOJIMYECTBEH-
HBI METOJI MOCeBa U3 MOAMBIIICYHOM BraauHbl. Beigenen St. Haemoliticus u St. Epidermidis, usy-
YEHO KOJIMYECTBEHHOE M3MEHEHHE TaHHOTO MUKPOOHOJIOTHYECKOTO (hakTopa MmoJl IeHCTBUEM J€30-
nopantoB. [IpoBeaeno ankerupoBanue 2500 >xenmun 1. HecBmka n HecBmkckoro paiiona B B0O3-
pacte ot 15 10 60 net (u crapie) Ha IpeaAMeT HaTUudrs 3a007I€BaHNi MOJIOYHOM JKEJI€3bI M MOJIB30-
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BaHMA Je300paHTaMu. IIpoBeneH aHanmm3 MaHHBIX MHKpoOHoiormdeckoro moceBa. CocraBiieHa
Ta0JIMIa YaCTOTHl BCTPEUAEMOCTH OIMYXOJICH MOJIOYHOM XKeJe3bl Y JKEHIIUH, HE UCTIONIB3YIOINX H
IPUMEHSIOIINX pa3HbIe BUIBI 1€300PAHTOB (110 HTOraM aHKETUPOBAHHMS).

[Tpu rcroap30BaHUK TBEPABIX J1€30/I0PAHTOB, HAOIOAAETCS camMast OOJIbIIIasi BCTPEYaeMOCTh
37I0KQYeCTBEHHBIX U JOOPOKauYeCTBEHHBIX 00pa30BaHUII B MOJIOYHOM JKesie3e, YeM IMPH HCIIONB30-
BaHMU JPYTHX J1€30J0PAHTOB. MOKHO MPEATOIOKHTE, YTO JaHHAS 3aBUCUMOCTh CBsI3aHa C TUIOMIA-
JIbI0 COPUKOCHOBEHHS C TIOBEPXHOCTHIO KOKH. AHTHUIIEPCITUPAHT PACTIBIISIETCS M B MEHBIIECH cTe-
IICHU OCTAeTCs Ha MOBEPXHOCTU KOXKH, YeM HapUMeEp TBEP/IbIi WM IAPUKOBBIH 1€3010PaHTHI.

[ToMuMO OTpHIATENTHHOM CTOPOHBI MBI HAIIIM U MOJOXUTEIBHYIO CTOPOHY, B MCIIOIb30Ba-
HUM JAaHHOTO CPEJICTBa T'MTHEHBL. B Xole SKcrepuMeHTa OBbUIO BBISICHEHO, YTO JE30J0pPaHTHI,
yMeHbInaroT koiaudectBo St. Haemoliticus u St. Epidermidis Ha moBepxHocTH KOXH YenoBeka. Ta-
KO KOMITOHEHT /Ie30/I0PaHTOB, KaK mapadeHsbl, 00Ja1aeT aHTHOAKTepHaIbHBIMU CBOlcTBamu. Ciie-
JIOBATEJIbHO, MOJI BO3JCUCTBHEM PA3IHYHBIX (POPM MapaOeHOB, BXOSIIMX B COCTAB J€30J0PaHTOB,
YMEHBIIAETCS] KOJTMYECTBO MUKPO(DIOPHI Ha MOBEPXHOCTH KOKH MOIMBIIIEK.

BrBoawr:

1. KoMImOHEHTHI, BXOJAIIME B COCTaB JE30J0PAaHTOB YMEHBINAIOT KOJMYecTBO St
Haemoliticus, St. Epidermidis.

2. BcrpeyaeMocTh 3110KaueCTBEHHBIX M TOOPOKAYECTBEHHBIX 3a00JIEBAaHUN MOJIOYHOM JKe-
JIe3bl, BBIIIE CPEIM JKCHIIMH, KOTOPBIC UCIOIB3YIOT Pa3lIMuHbIC BUJBI JI€30JI0PAHTOB, YeM y TEX,
KOTOpBIE HX HE HCIOJIB3YIOT.

VJIK 635.2

IHOBBINEHUE S9®OPEKTUBHOCTU BUOTPAHC®OPMAIIUU OTXOJ0B B
BUOTI'A3

HanmonanbHbIN TEXHUYECKUN YHUBEPCUTET Y KpanHbl « KHEBCKHIT MOJIUTEXHUYECKUIT MHCTUTYT»
WHCTUTYT 3HEProcOepeKeHUS 1 SHEPTOMEHEKMEHTA,

Omnonunckuit U.0., rp. O3 -32m
HayuHblii pyKOBOIUTENb — KaHA. TEXH. HaYK, AOLEHT Jlpuko A.O.

OCHOBHBIMU ITyTSAMHU 00€CHIEUEHUS IKOJOTMUECKOH 0€30MacCHOCTH U yCTOMUUBOIO pa3BUTHUS
rOCyJIapCTBa SIBJIIETCSI SKOHOMUS MOTPEOICHUS AIIEKTPUUYECKON M TEIUIOBOM SHEPTUH, YTUIM3ALUS
OTXOJIOB, O0OTraleHle TOIJIMBA U COBEPIICHCTBOBAHHUE MPOLIECCOB €0 CXKUTaHWs, BHEAPEHUE BbI-
COKOA((EKTHUBHOTO MbIJIE- U Ta300YUCTHOTO 00OPYI0BaHUS, Pa3pabOTKa SIKOHOMHUUECKUX PhIUaroB
9KOJIOTM3allUM DHEPIreTUKH W IOBBILICHHUS YPOBHS HCIOJb30BAaHUS aJbTEPHATHBHBIX MCTOYHHKOB
SHEPIrUM.

VYcToliunBoe pa3BUTHE BKIIOYACT HCIOJIb30BAaHUE AIbTEPHATHBHBIX U BO30OHOBISEMBIX
MCTOYHHUKOB HEPTUH, KOTOPOE HE NPHUBOAMUT K UCTOIICHUIO NPUPOJHO-PECYPCHOrO MOTEHIIMAIA
CTpaHsl.

Hcnonb3ys anpTepHAaTUBHBIE HICTOYHUKHU YHEPIMH, TAKHE KAK: SHEPTUs COITHEUHOrO U3Iyye-
HUS, MOpEH, BETpa, peK, OMOMacchl, BTOPUYHBIX 3HEPIETUYECKUX PECYPCOB, MBI CMOKEM YMEHb-
IIMTH WCIOJIb30BAHNE TPAJUIMOHHBIX UCTOYHUKOB YHEPIMM U CHU3UTH TEXHOT€HHOE BO3/IEHCTBUE
Ha OKPY’KAOIILYIO CpEeLy.

OnHUM U3 NEepCHeKTUBHBIX MMyTeH pereHus NpoOIeMbl BBIX0AA U3 SHEPreTUYECKOT0 KpU3u-
ca SIBJISIETCSl NPUBJIEUEHUE B TOIUIMBHO-PHEPreTHUECKUN OanaHc YKpauHbl BO30OHOBIISIEMBIX HC-
TOYHHUKOB SHEPTHH (IHEPrHs CONTHIIA, BETPA U JP.).
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[Totentman 6nodHepreTuku coctaisieT 60% BO300OHOBIIEMBIX HCTOYHHKOB SHEPTHUHU B YK-
paune. Hanbonee 3HAaUUTETHHBIME 3aMlacaMu OMOMAcChl B YKpauHe sBISIOTCS: COJIOMa, HaBO3, BTO-
pHUYHBIE OTXOMbI, APEBECHHA.

[IpumeHeHre COBpPEMEHHBIX TEXHOJIOTUH aHa’dpPOOHBIX COpaXMBAHUS OTXOJOB ITO3BOJIUT
PELINTh cpa3y HECKOJIBKO MPOOJIEeM: YMEHBIIEHHE BHIOPOCOB MAPHUKOBBIX Ia30B, YMEHBIICHHUS KO-
JMYECTBa OTXOJIOB, CHIDKCHHE MOTPEOJICHUS TIOKYITHOTO ra3a (3a cHeT MCIOJb30BaHUs, 00pa3yro-
mierocst, buorasa).

Ienecoobpa3HbIM ABISETCS MCCIEIOBAHNE U YCOBEPUICHCTBOBAHNE CYILIECTBYIOLINX TEXHO-
J0THi OMOPHEPTreTHYEeCKOW YTHIIN3AIMN OTXOJI0B, B KOTOPBIX HPUMEHSIOTCS METOMBI Pa3pyIICHHS
OroMacchl ¢ BEICBOOOKACHUEM M3 Hee (PepMEHTOB, BUTAMUHOB M JIPYTHX BEILECTB, IMOBHIIIAIOIINX
3¢ (dEeKTUBHOCTH Mporiecca 00pa3oBaHUS METAHA.

[MpeanaraeMslii mpoLecc YTHIM3ALUN OPTaHUYECKUX OTXO/I0B C IMOJyYeHUEM OMorasza OCHO-
BaH Ha TPUHITUIIE aHA’POOHOTO COpaKMBaHUS OMOMACCHI ¢ TPEABAPHUTEIBLHOW 00paboTKOW cOpo-
KEHHOTO OCaJIka C LEeNbI0 MHTEHCH(UKAIMU TPOoLeccoB OMOTpaHcdopmManyuu OTX0J0B B OHUOras u
TIOBBIIIICHUE COJIEP)KAHMS METaHa B HEM.

B xoze skcriepuMeHTalbHBIX UCCIEOBAaHUI BBISBICHO, YTO HauOOJbIIee BhIJCICHUE OHO-
rasa BbIJIEISIIach Ha 2 U 3 CyTKH DKCTIEPUMEHTa. MaKCHMaIbHOE KOJIMYECTBO OBLIO TOJTYYCHO MPH
UCTIONIb30BaHUH XUMHUUYECKOTO M MEXaHHYECKOTO JAe3MHTETPOBAHUMHE COpokeHHOTo cyOcTpara. [Ipu
NPUMECHEHUH XMMHUYECKOW Je3MHTETpallii BbIXoJ] Ouorasa coctasiser 9,5 n/m, a npu mexaHude-
CKOM - 6,5 11/, uT0 mpeBbIIaeT 3HaYeHUe KOHTPOJIs B 4 1 3 pasa.

[Ipr MCHONB30BAHUU XUMHYECKOTO M MEXaHHYECKOTO JIe3WHTETPOBAHMMH COPOKEHHOTO
cyOcTpata HaOIIOAaeTCs MAaKCHMAalIbHOE BBICBOOOKIAEHHE OMOJIOTMYECKH aKTHBHBIX BELIECTB U3
pa3pyILICHHBIX KJIETOK, YCKOPSS MPOIECCH OPOKEHHS B OMopeakTopax. 3a MepBble YEeThIPE JTHS BbI-
nexenusa ouorasa cocrasiseT moytu 80%.

Taxoke HaOmogaI0Ch yBeamueHue coaepxkanust Mmerana g0 70-80%, uro mpesbimaer 3Have-
Hue KoHTpouia Ha 15-20%. B pesynbrare TEmnoTBOpHAs CIOCOOHOCTH TAKOTO OHOras3a yBelInYniIach
¢ 20 1o 25 MJDx/M°.

Pa3paboTana KoHUENIMs JBYCTaJUHHOTO METAaHOBOTO COpaXKMBaHHS OHMOMACCHI MOXKET
OBITh IPUMEHEHA IS YTHIM3AIMH Pa3HOTO POAa OPTaHUYECKHUX OTXOJOB, a TaKKe Ha CTAHIUSIX
OYHCTKHU CTOYHBIX BOJ TOPOJIOB, HACEJIICHHBIX ITyHKTOB Ul COpa)KMBaHHsI aKTHBHOTO WIIA.

MopenupoBaHue mporecca ¢ mpuMeHeHneM Gopmyisl Moaenu KoHTo st MaTeMaTHIecKo-
ro ONMHUCAaHMS MpoIlecca aHadPOOHOT0 COpaKMBAaHUS OPTaHMYECKUX OTXOJOB, MO3BOIHT 3Pdek-
TUBHO TIPOTHO3MPOBATH ONTUMAIBHOE BPeMs COpaXMBaHUS OTXOJIOB M KOJMYECTBAa 00pa30BaHHO-
ro Ouorasa.

JlanpHeme McciIeoBaHus 11ef1eco00pa3sHO HANpaBUTh Ha YCTAHOBIICHHE 3aBHCUMOCTH
CKOPOCTH M KOJINYECTBa 00pa3oBaHus OMOrasa B 3aBHCUMOCTH OT TUIA cyOcTpara.
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VIK 629.113
METOJIbl AHTUKOPPO3HUITHOI OBPABOTKH MOBEPXHOCTE
B ABTOMOBWJIECTPOEHUU

benopycckuii HaLIMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
@aKyJIbTET TOPHOTO JIE€7Ia U NHKEHEPHOU 3KOJIOTUH

bapanosa A. 0., rp. 102319
Hayunslii pykoBOaHTENb — KaHI.TEXH.HAYK, ToLeHT Mop3ak ['.1.

I'pyHTOBaHKE aBTO — OJMH M3 HEMAJIOBAXXHBIX IPOLIECCOB Ky30BHOrO peMoHTa. Ecnu npu
IIMATIEBAHUN MBI JOOMBAaeMCs HETIOCPEACTBEHHO OIpEeeIeHHONW (OPMBI JIeTall, TO TPYHTOBaHHE
CIIyHT JIJIsl aHTUKOPPO3UIHON 00pabOTKM M KakK CBS3YIOIIME 3BEHO MEXIY IIMATIEBKOW U Kpac-
KOH, TaK KaKk HU B KOEM CIIy4yae Hellb3sl IPOU3BOAUTH MOKPACKY HEMOCPEICTBEHHO HA IINATJIEBKY
WJIM Ha «TOJIBII» METasll.

Hasnauenue aBTOMOOMIIBHBIX TPYHTOBOK, COCTOUT B YCHUJIEHUHU KOPPO3MOHHOW CTOMKOCTH U
MEXaHUYECKON MPOYHOCTH METAITIMYECKOTO Ky30Ba.

['pyHT siBAsieTCsl CBA3YIOIIMM 3BEHOM MEXAy MOBEPXHOCTHIO aBTOMOOWIISI U aBTOKPACKOM.
Kak npaBuio, rpyHTOBaTh MPUXOJUTCS 10 IINATIEBKE, T.K. HA IINATIEBKY HU B KOEM CIIy4yae HeJlb-
351 HAHOCUTb HETIOCPECTBEHHO aBTOKPACKY. Take YMCThI METaJlJI HY/1aeTCs B TPYHTOBAaHUU.

Cy1ecTBYIOT pa3Hbl€ TUIIBI TPYHTOB. aHTUKOPPO3UOHHBIA TPYHT, TBYXKOMIOHEHTHBIN MO-
pO3aNONHAOINNA TPYHT, OJHOKOMIIOHEHTHBI HHUTPOTPYHT, OJHOKOMIIOHEHTHBI aKPWJIOBBIN
TPYHT, TPYHTHI 10 TUTACTUKY, U30JIATOP HECOBMECTUMBIX MOKPBITHIA.

[lepBoHauanbHO B aBTOMOOMJIECTPOECHUHU Ui TPYHTOBAHMSI MCIOJIb30BAIM KOMITO3UIUH,
HAaHOCUMBIE paclbUICHUEM 10 cBapku kopryca. [lo3nHee Ha cCMeHy pacnbuIsiEeMbIM T'PYHTOBKaM
NPUILTA HAHOCUMBIE METOIOM OKYHaHHUSI OpraHopa30aBisieMble aHAIOTH, a HaunHas ¢ 60-x rr. —
BOJIOPACTBOPUMBIE TPYHTOBKH.

CoBpeMeHHbBIE TPYHTOBKH JIJIsi aBTOMOOWJICH, HAHOCHMbIE OKYHAHHEM, M3TOTaBIMBAIOT Ha
OCHOBE aJKUIHBIX, AJKUIHOSMOKCUIHBIX, SMOKCUI(UPHBIX M DMOKCUIHBIX CMOJ B COYETaHUU C
KEJIE300KCUIHBIM WIIH CAKEBBIM MUTMEHTOM, IMHKXPOMATHBIM WHTHOUTOPOM KOPPO3H U HAIOJ-
HuteneM. OnHako cdepa MPUMEHEHHsS TPYHTOBOK TaKOro poja OYeHb OrpaHHWYeHa, T. K. METOJ
OKYHaHHs, OTIMYAIOIIUICSI Maloil MPOM3BOIUTEIBLHOCTBIO U TPYJIOEMKOCTHIO, OBLT MOCTENEHHO
BBITECHEH AJIEKTPOOCAKICHUEM.

B Hacrosiee BpeMsi NpakTHYECKH BCe aBTOMOOMIIM CEPUITHOTO MPOU3BOACTBA TPYHTYIOTCS
MEeTOZ0M 3JeKTpodope3a. ITOT MeTon odecneurBaeT (HOPMUPOBAHHE PABHOMEPHBIX TPYyHTOBOY-
HBIX MTOKPBITUI BBHICOKOTO KA4eCTBA JIa)Ke HA WU3JIENHSIX CIOKHOW KOHPUTypanuu. MeTo 3aKiroda-
€TCsl B OCAKJICHUH T'PYHTOBKHM U3 BOJHOI'O PACTBOPA HA MOBEPXHOCTH Ky30Ba C MMOMOIIBIO ITOCTOSH-
HOTO 3JIEKTPUYECKOT0 TOKA. B 3aBUCHMOCTH OT TOTrO, I'/I€ IPOUCXOAUT OCAKJIEHHUE, MIPOLIECC DIIEK-
Tpoope3a MOKeT ObITH AaHOHBIM WIIM KaTOAHBIM. [IepBbIM MOy4nIio Mpru3HAHUE SIEKTPOOCAXKIe-
HHe Ha aHoze (aHadopes).

Hecmotpst Ha To, 4TO aHadope3HOEe IPYHTOBAHUE OTINYACTCS BBICOKOU 3((HEKTUBHOCTHIO B
YCIOBHSAX CEPUUHOTO MPOU3BOJACTBA aBTOMOOMIIEH, OHO UMEET PsiJl HEJJOCTAaTKOB, CBSI3aHHBIX C He-
JIOCTaTOYHON KOPPO3HMOHHOM CTOMKOCTHIO, HEYJIOBJIETBOPUTEIBHON YIAPONPOYHOCTHIO W TMOHM-
KEHHOM paccenBaroliel CiocoOHOCThIO aHA(OPE3HBIX CHCTEM.

3HauuTeNbHO O0Jiee BHICOKMMHM 3alllMTHBIMU CBOIMCTBaAMH XapaKTepu3yloTcs KatadopesHbie
rpyHTOBKH. OCHOBY KaTtaOpe3HBIX TPYHTOBOK COCTABISIOT SMOKCHAMUHHBIC MPOIYKTHI, B T. U.
MOIM(ULIIMPOBAHHBIE MOHO- M TOJUKapOOHOBBIMU KHCIOTaMHU, aKpUJIOBBIMH MOHOMEPAMH U JIPY-
TUMU COCTMHEHUSIMU.
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HecMmoTpst Ha 3HauMTEIbHBIE TPEUMYIIECTBA KaTa(hpOpe3HbIX TPYHTOBOK, OHU HUMEIOT U Psij
HEJI0OCTAaTKOB, OOYCJIOBJICHHBIX Oojiee HU3KOH aares3ueil, HEyJOBIETBOPUTEILHOW CTOMKOCTBIO K
yAapy, TOKCUYHOCTBIO U T. 1. [IpeogoneTs 3T HeTOCTaTKM MOMOTAaeT UCIOJIb30BAHUE COBPEMEH-
HBIX MoauduKanuii karadope3Hol TEXHOJOTHUH, K KOTOPBHIM B MEPBYIO OYEPEllb OTHOCUTCS TOJI-
CTOCJIONHBIN KaTadope3, MO3BOJISIONINKA MOJIydaTh Ha OCHOBE SMTOKCHAMHHHBIX KOMIIO3UIIUNA OJTHO-
cioitHble MOKpbITUs TONUHON 30-40 MKM.

OcHoBHbIE MperMyliecTBa KaTadope3HbIX MOKPHITHH — OUYEHb BBHICOKAS CTENEHb 3alUTHI
OT KOPPO3UH TPU MAJIOH TOJIIUHE TOKPBITHS, XOPOIIasi XMMCTOUKOCTb (B T. Y. K IIEJIOYaM), BBICO-
Kasl pacCeMBaroINas CrrocoOHOCTh (3¢ GEKTUBHOCTH 3alIUTHl BHYTPEHHHUX MojI0cTel qocturaet 70%)

u Jip.

VJIK 667.017
YKOJOTMYECKHUE MTPOBJIEMBI TbHAHOTO KOMILJIEKCA

PECIIYBJIMKU BEJIAPYCbH
benopycckuil HalMOHAIBHBINA TEXHUYECKUN YHUBEPCUTET
@axyJIbTET TOPHOTO JIeIa U MHKEHEPHOHN 3KOJIOTUU

Crom E.B., rp. 102310
Hayunsriit pykoBoauTeNb — KaH/I. TEXH. HAayK, noueHT bacamait M. A.

JIbHOBOACTBO — OJIHA M3 BAXXKHEHIIMX OTpAcied pacTeHUEBOACTBA. 1IponM3BOACTBO JbHA B
Halllel cTpaHe sSIBJIsIeTCsl HICTOPUYECKU TpaJuIMOHHBIM. B HacTosmee Bpems Pecny6nuka benapychb
POM3BOIUT OJHY TpeTh JbHOBOJOKHAa CHI'. Ilo oO0bemMaM mpou3BOICTBa JIbHOBOJIOKHA benapych
BXOJMT B YHMCJIO MEPBBIX MATU CTpaH MHpa U3 26 ero npousBoasmux. HecMoTpsi Ha BBICOKOE MECTO
B MUPOBOM pEUTHHIE, M0KAa3aTeNu JIbHOBOIUECKOT0 KOMILJIEKCA B CTpaHe OCTaroTcsl HU3KUMU. Oc-
HOBHbIE IPUYMHBI HU3KUX [TOKa3aTesell B JIbHOBOJYECKOI OTpaciu peciyOIuKu 00yCIIOBIIEHBI He-
JIOCTaTOYHO IOJIHBIM HCIIOJIb30BAaHUEM MTOYBEHHO-KIMMATUYECKOTO MOTEHIIMANIA, HU3KUM YPOBHEM
arpoTEeXHUKH, OIIMOKaMHU OpraHU3allMOHHO-3KOHOMUYECKOT 0 XapaKTepa.

[MpeanpusTys nepBUYHON TIepepabOTKHU JIbHA MPECTaBICHBI JIbHO3aBoamu (49 Ha Teppu-
topun PecryOnuku Benapychb), KOTOpble OCYHIECTBISIFOT 3arOTOBKY M HEPBHYHYIO HEpepadOTKy
JBHOTPECTHI, BBIPAOOTKY M peau3alfio JbHOBOJNIOKHA. Llenbio nmepBuuHON 00pabOTKM JbHA SBIIS-
€TCsl IOJyYeHHUE BOJIOKHA U3 TPECTHI.

[Ipu mepBu4HON mepepabOTKe JbHA Ha JIbHO3aBOJAX MOJy4aeTcsl JJIMHHOE U KOPOTKOE
JIBHOBOJIOKHO, a TaKKe KOCTpa (OTXOIbBI MPOM3BOJCTBA JIbHA, 00pa3ylomuecs Npu MEeXaHHIeCKON
00paboTKe chiphbs Ha MamnHax). OOpa3oBaHHe KOCTPHI B MPOIIECCE MEPBUYHON 00pabOTKU COCTaB-
nsiet 60 — 70 % ot Tpecthl. B HacTosmee Bpems 60 — 65 % apHSAHON KOCTPBI CKUTACTCS B KOTEIb-
HBIX JIbHO3aBOJIOB, HO OCTaBLIAsICSl 3HAUUTEJIbHAS €€ YacTh OCTAETCSl HEMCIIOIb30BAHHOM, CKAIUIU-
BAeTCs HA TEPPUTOPHSIX MPENNPUATUI U SABISAETCA MCTOUYHMKOM I10’KapOOMACHOCTH U JKOJIOTHYE-
CKOT'O 3arpsA3HEHMSL.

W3pickanue myTel OOIMPHOro M 11eIecO00pa3sHOro UCIOIb30BAHUSA KOCTPHI JIbHA I J10-
NOJTHUTEIBHOTO TIOJTYYEHHUSI SHEPTHU B HACTOsIIEee BpeMs MprodpeTaeT Bcé OoJbliiee 3HAUCHUE B
CBSI3U C YJIOPO’KaHHMEM ra3a U He()TH M MHUPOBBIM Kpu3ucoM. [Lig 3¢(eKTUBHOrO UCIOIb30BAHUS
KOCTPHI B KQUECTBE TOIUIMBA U3 HEE MOITy4atoT OPUKETHI.

Hcnonb30BaTh KOCTPY MOKHO U AJIsl BBIpAIMBAaHUs HAa HEH pa3iIMuHbIX MUKPOOPTraHU3MOB C
EeJIbI0 TIOJTYYEeHUsI KOPMOBBIX J00ABOK JJISi J)KUBOTHBIX M IEHHBIX OPTaHUYECKUX COCTUHEHUH -
STUJIOBOTO CIIUPTA, OPraHUYECKUX KUCIOT. HecMOTps Ha TO, 4TO MPOU3BOJCTBO CIIUPTA U3 MHUKPO-
OpPTraHU3MOB LEJITIONI030COIEPIKAIIETO ChIPbs 00Jiee SHEProeMKO, YeM M3 TIIIOKO3bI U KpaxMajioco-
JIEPAKAILIETO ChIPbA, B PsA€ CTPAH ITO HAIPABJICHNUE CUUTAIOT EPCHIEKTUBHBIM. ECTh HaHHBIE O BO3-
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MO>KHOCTH UCTOJIb30BaHUS KOCTPHI Il ofyueHus: pypdyposia, UMEIOLIEro Ba)KHOE 3HaUCHHUE IS
U3TOTOBJICHHS TLIACTMACC.

[Tosy4yeHHbI U3 KOCTPBI COPOSHT MPUTOJEH AJIi OUUCTKH BOJBI, Macesd U Aake Bo3ayxa. U3
Hee BO3MOXHO IOJyYeHHE aKTMBUPOBAHHBIX yIJIEH, TaK KaK y TaKUX COPOCHTOB BaXKHYIO pOJIb UT-
paeT Mopdooruyeckas CTpyKTypa UCXOIHBIX PACTUTEIbHBIX MPOTyKTOB.

Ha cerogns pa3paboTaHo OeBSATh TEXHOJOTHYECKUX IEMOYEK, KOTOPbHIE MO3BOJSIOT IMOIY-
YaTh IMUPOKHIA CIIEKTP MPOAYKIMHU (OT TKAHH M BAaThl 0 IEJUTIOIO3bI JJIs IIPOM3BOJICTBA MTOPOXA) M3
KOPOTKOT'O JIbHSHOTO BOJIOKHA, KOTOPOE PaHblIe CYUTAIOCH IPOCTO OTX0AaMu. Ha maHHbIi MOMEHT
CO3/1aHO U ONPOOOBAHO JEBATH TEXHOJIOTMUECKUX IIEMOYEK MO MPOU3BOJICTBY AJIMHHOTO U KOPOTKO-
r'0 JTbHOBOJIOKHA, OTOETIEHHOTO BOJIOKHA, OMO-0THE3AIUIIEHOTO JIbHOBOJIOKHA, MEAUIIMHCKON BaThI,
XJIOTIKOTIOJJOOHOTO JIbHOBOJIOKHA "MoauiieH", OMOJIOTMYECKH aKTHBHBIX TEPEBSI30YHBIX CPEICTB,
KOCMETHUYECKHUX CPEACTB, HETKAHBIX MAaTEpPHAIOB, CMECOBBIX MONYJIbHSIHBIX TKaHEW U Ope3eHTa ¢
3alIUTHBIMA CBOWCTBAMH, TETUIOM3OJISIIIUOHHBIX U CTPOUTEIBHBIX KOCTPOIUIHT, JHHSIHOHN HEIITI0NO0-
3Bl JIs1 U3TOTOBJICHUS ITOPOXA.

Eme oHa BO3MOXHOCTH — 3TO TIPOM3BOJICTBO W30 JIbHA HETKAHBIX MAaTEPUAJIOB, KOTOPHIC Ha
JTaHHBIH MOMEHT HE BBITYCKaeT HUKTO B Mupe. M3 3TUX MaTepuajoB MOXHO MPOU3BOJAUTH MEIU-
[IUHCKHE U KOCMETUYECKHE CaI(eTKH, 0OTHOPA30BHIEC MOJOTEHIIA, KOMITJICKTHI IOCTEIIEHOTO U MEIH-
IIUHCKOTO O€eJIbsi KPAaTKOBPEMEHHOTO MOJIb30BAHHS.

HemanoBakHoe 3HaueHHe MMeeT yriryOJeHHas mepepadoTka OTXOIOB KOCTPHI JbHA B pas-
HOOOpa3HbIe MPOAYKTHI, HEOOXOAMMbIE HAPOJHOMY XO3SHCTBY. YTIyOIeHHON mepepadoTKOM JbHO-
BOJIOKHA, 3aHUMaroTcs 13 1bHO3aBOI0B peciyomuku. Tak, B 2011 1. BBITYIIEHO TPOAYKIIMH YTITy0-
JIEHHOM mepepaboTkHu JibHA Ha cymmy 15726,2 miH. py6neil. OcHOBHOe 3HaueHue riryOokoi mepe-
paboTKM JIbHA 3aKIIFOYAETCs] B UCIIOJIB30BAaHUH BCETO TOTO, UTO 00pa3yeTcst Ha JHbHO3aBO/AX MOCe
MOJTyYeHUs BOJIOKHA, YTOOBI HIMETh IMOJIE3HBIE MPOAYKTHI U U3IEIHS.

Koctpa npHa SBISE€TCS IIEHHBIM SKOJIOTUYECKH YHCTBIM CHIPBEM, MPUTOTHBIM ISl TIOTyde-
Husl Oymaru, KapTOHA, CIIUPTA, BhIpAIIMBaHUS I'PUOOB, MPOU3BOACTBA yIOOpPEHUS, CTPOUTEIbHBIX
MaTEepHAaJIOB U APYTHX IICHHBIX MPOTYKTOB.

CoBpeMeHHbIE TEHJCHIIUN PA3BUTHS MUPOBOTO PHIHKA U aHAU3 MPOOJIeM IMOKa3aiH, YTo
JanpHeIee pa3BUTHE OTPACIH SBIISICTCS OYE€Hb BAYKHBIM.

AKTyanbHOE 3HaUYE€HHE UMeeT MOBbIIIeHHE d3PPEKTUBHOCTH TEXHOJIOTHYECKOro Mpoliecca, a
TaKXKe MOUCK MEPCIEKTUBHBIX HATIPABJICHUHN MCIIOJIb30BAHMSI OTXO0/I0B JIHHOIPOU3BOJICTBA.

VIK 621.3
3KOJIOTMYECKHUE MPOBJEMBI SJHEPTETHYECKOT'O TPOM3BOJACTBA

benopycckuii HaMOHAIBHBIA TEXHUYECKUNA YHUBEPCUTET
@aKyJIbTET TOPHOTO JI€7Ia U MHKEHEPHOU 3KOJIOTUH

[Tapamonos A.B., rp. 102319
Hayunslii pykOBOIUTENb — KaHJ.TEXH.HAYK, ToUeHT ManbkeBuy H.I'.

3arpsi3HEHUE OKPY KaroIIel Cpebl HANPsIMYIO CBA3aHO ¢ (PYHKIIMOHUPOBAHUEM HHEpreTHuye-
CKHX MpOU3BOJCTB. OCHOBHBIMU OOBEKTAMHU TEIUIOIHEPTETUKY SBIISIOTCS TEIJIOBbIE UICTOYHUKHU Ha
oprannueckom Torutree (TOC, IPOMBIIUICHHBIE, OTOMUTEILHBIC KOTEIbHBIC).

[Ipon3BOJICTBO 3IEKTPOIHEPTUH U TEIUIOTHI Ha 0a3e MCIOJIb30BaHUS MUHEPATIbHBIX TOIUIHB
SBJISIETCA YHUKAJIBHBIM 10 MaciiTabaM MaTepHaIbHOIO M SHEPreTHYeCKOro 0OMEeHa ¢ OKpY Karomen
cpenoi. OTo OOYCIIOBIEHO TEM, 4TO, MOTPEOIsisi OTPOMHOE KOJIUYECTBO MPUPOIHBIX MEPBUYHBIX
pecypcoB B BHJE TBEPAOro, *HMJIKOTO U ra3000pa3HOro TOIUIMBA 3HEPreTHUECKOE MPOU3BOJICTBO
BBIZIACT TOBAPHBIN MPOAYKT B BHJIE AIEKTPUUECKON M TEILUIOBOM 3Hepruu. lIpu aTom 3arpadeHHbIE
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MaTepuajIbHble PeCypchl MPEBPAIIAIOTCS B OTXO/bl, MOCTYNAIOIINE B OKPY’KAIOLIYIO CPEy B BHIE
ra3o00pa3HbIX U TBEPIBIX MPOAYKTOB. OCHOBHBIE TPYIHOCTH B 3aIIUTE OKPY’KAIOIMIEH Cpeisl mpu
MIPOU3BOJICTBE YHEPIHH CBSI3aHBI C UCIOJIB30BAaHUEM B KAaUE€CTBE MEPBUYHBIX PECYPCOB OpraHUYe-
CKOT'O TOIUIMBA. DHEPreTUYecKoe MPOU3BOICTBO, UCHOJIB3YIOINIEe OPTraHUUYECKOe TOIUIMBO, HapyIla-
eT 0ajaHC yCTaHOBHBIIUXCS B Orochepe KpyroBbIX MPOLIECCOB MO BPEIHBIM BELIECTBAM, TAKHM Kak
JMOKCHUJ yIiIepoJa, OKCHIBI Cephl M a30Ta. boiee TOro, B HacTosIIee BpeMs JAMOKCH] YIIIEpoja
IpU3HaH KaK OCHOBHOW YYacTHHK B CO3JIaHUU TJ100aJbHOTO MapHUKOBOro 3 dexrta. He menbiryto
TPEBOTY BBI3BIBAET M OIPOMHOE MOTPEOJICHHE KUCIOPOAa SHEPreTUYECKHUMHU MPEIIpPUITHAMH, T/1e
UCIIOJIB3YETCS TOIUIHBO.

DHEepreTH4eckoMy MPOHU3BOJACTBY COMYTCTBYIOT TAaK)XKE PAa3IMYHBIC 3arpsi3HEHHBIE CTOKH,
CBSI3aHHBIC C TIPOIIECCOM BOJOTOATOTOBKH, KOHCEPBALIMM M TIPOMBIBKM OOOPYIOBaHUS, THUAPO-
TPAHCTIOPTUPOBKHU TBEPHBIX OTXOAOB U T.J. 3arpsI3HEHHBIC CTOKH SBISIOTCS CYIIECTBEHHBIM HCTOY-
HUKOM TIOJIOTPETHIX BOJI, KOTOPBIE MCIIOJB3YIOT KaK OXJIKIAIOIIUN areHT. DTH BOJBI NOMAAAI0T B
PEKU U ApYyTHE BOAOEMBI, 00YCIOBIUBAs UX TEIJIOBOE 3arpsi3HEHUE M COMYTCTBYIOLIUE €My LICITHBIC
NPUPOIHBIE peakiuu (pa3MHOXKEHHE BOJIOPOCICH, MOTEPI0 KUCIOpOJa, TMOelb THAPOOHOHTOB,
HpeBpAaIleHHe TUITUYHO BOJHBIX 9KOCHCTEM B OOJIOTHBIC U T. I1.).

Cepnesnyto npodsemy BOmm3n TOC mpencTaBiseT CKIATUPOBAHUE 30JIbI M NUIAKOB. J[iist
3TOr0 TPeOYyIOTCS 3HAUUTEIbHBIE TEPPUTOPHH, KOTOPBIE AOJTOE BpEMs HE MCIONB3YIOTCS, a TaKkKe
SIBIISTIOTCSI OYaraMy HaKOTUICHHS TSDKEJBIX METAJIOB M TOBBIIIEHHON PaJiMOaKTUBHOCTHU. 30JI01ILIa-
kooTBaibl TOC SIBISIIOTCS OTHUM U3 CaMBbIX KPYMHBIX HCTOYHHUKOB 3arpsS3HEHUSI TIOJJ3€MHBIX BOJ, B
pe3yJsibTaTe 4ero MHOTHE BOJOHOCHBIE TOPH3OHTHI TMEPECTAIOT MCIOIH30BATHCS BBHY TPU3HAHHS
UX HEMPUTOTHBIMU. TakKe CTOMT BOMPOC O MPEJOTBPAIICHUN 3aTPSA3HEHUS 3€MENbHBIX YTOJIUN 30-
JooTBanaMu. J[st yMeHbIIeHus 3arpsi3HeHns okpecTHocTeid TOC TBepAbIMH OTXOAaMH HEOOXOIH-
MO TOCTaBJISATh HAa AJIEKTPOCTAHLIMU TOIJIMBO C MEHBIINM COACpPXKAaHHEM MOPOIbI, a TAKKE yBEIH-
YHBaTh MacIITaObl UCTIOIH30BAHUS B HAPOJHOM XO3SHCTBE 30JIbI U IIIJIAKa.

s co3maHusi SKOJIOTHYECKH Oe30MacHOr0 3HEPreTMYECKOTo MPOU3BOJACTBA HEOOXOIUMO
IPOBOJIUTH PAa0OTHI IO TEXHHUYECKOMY MEPEBOOPYKEHUIO OTPACIH, a TAK)KE BHEIPECHUIO HAWITYY-
[IMX CYIIECTBYIOIINX TEXHOJIOTHI IpU MPOU3BOJCTBE, TPAHCTIOPTUPOBAHUU M PACIIPEICTICHUH TETI-
JIOBOM W 3JIEKTpUYECKOM sHepruu. K BakHEHIIMM HarpaBieHUsIM palboT ClieayeT OTHECTH COBEp-
[IEHCTBOBaHHWE HOPMATHUBHO-TIPABOBOM 0a3bl U COBEPIICHCTBOBAHUE YMPABICHHs B 00JIacTH OXpa-
HbI OKPYKaloIEen Cpeibl.

VIIK 628.337
[MPOBJEMBI U IIEPCIIEKTUBbLI OUMCTKN CTOYHBIX BOJI
FAJIbBAHUYECKOTO ITIPOU3BOJICTBA

benopycckuii HAMOHAIBHBIN TEXHUYECKUIT YHUBEPCUTET
@axkyabTET TOPHOTO Je1a U UHXKECHEPHOU DKOJIOTUU

Hosurkas A.W., rp. 102319
Hayunsblii pykoBoautens — cT. npen. bnarosemenckas T.C.

lanpBaHWMYECKOE TTPOM3BOICTBO SIBIIACTCS OJHUM M3 HauOOJIEe OMACHBIX MCTOYHHUKOB 3a-
TPSI3HEHUS] OKPY’KAIOIMIEH Cpe/bl, TJIABHBIM 00pa30M MOBEPXHOCTHBIX M TOJ3EMHBIX BOJOEMOB,
BBHIy 0Opa3oBaHMs OOJIBIIOTO 00BEMA CTOYHBIX BOJ, COJAEPIKAIIUX BPEAHBIC MPUMECH TSHKEIIBIX
METaJUIOB, HEOPTaHUYECKUX KHUCIIOT U ILEI0YeH, MOBEPXHOCTHO-aKTUBHBIX BEIIECTB U JAPYTHX BbI-
COKOTOKCHYHBIX coeauHeHui. CoenuHeHNe METAUIOB, BEIHOCHMBIE CTOYHBIMU BOJAaMH TaJbBaHHU-
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YECKOTr'0 MIPOU3BOJICTBA MPU aBAPUIHOM COpOCe WM HE TOCTAaTOYHO 3(H(PEKTUBHON OUHCTKE, BECH-
Ma BPEIHO BIHSIOT Ha SKOCUCTEMY BOJOEM — IMOYBa — PACTCHHUE — )KUBOTHBIA MUp — YeJIoBeK. MHO-
rue XMMHYECKHE BEIeCTBa, MOCTYMAIOLIUE B OKPYKAIOILYIO Cpeay, B TOM UKCJE U BOJOEMBI, a ye-
pe3 MUTHEBYIO BOJAY B OPraHW3M YelOBEKa, TOMUMO TOKCHUYECKOTO JCUCTBUS 00IAar0T KaHIEpO-
TeHHBIM, MyTareHHbIM U T€PaTOr€HHbBIM JICHCTBUEM.

CoBepIlIeHCTBOBAaHNE TEXHOJIOTUM TaIbBAHHMYECKUX TPOU3BOJICTB BKIIOUYAET CIICTYIOIINE
HaIpPaBJICHUS. 3aMEHAa TOKCUYHBIX PELENTYp IEKTPOIUTOB HA MEHEE TOKCHUYHBIE WM BHEIPEHUE
HOBBIX PEIENTYP AJIEKTPOIUTOB C MOHMKCHHBIM COJICPKAHUEM COJIEH TSKEIbIX METAJIOB; CHIKE-
Hue Bogonorpednerus Ha 50-70% myTeM peKOHCTPYKIIMU MPOMBIBOYHBIX YCTPOUCTB M OoJiee pa-
[IMOHATILHOTO WCIOJIb30BaHUS BOJBI, 3aMEHA MOPAJIbHO YCTapeBIIEro 000pyI0BaHUS 003 KHpPHBa-
HUS TIOBEPXHOCTEH Mepe] HAHeCEHUEM Ha HUX MOKPBITHI; BHEPEHHUE MTPOTPECCUBHBIX TEXHOJIOTHIA,
BKIIfOYasi OOOpYyIOBaHUE pEreHepanuy WiIu 00Ee3BPEKMBAHMS OTXOAOB; COBEPIICHCTBOBAHUE
CPEJIICTB ¥ METOJIOB OYHUCTKH CTOKOB M ONITHMH3AIIUS OPTaHU3AIMHA OUYUCTHBIX CHCTEM.

CHmXeHNe OTPUIATENILHOTO BO3JCUCTBUS HAa OKPYIKAIOUIYIO Cpely JOCTUTAeTCs MOBBIIIE-
HUEM (D (PEKTUBHOCTH OYMCTKU CTOYHBIX BOJ M PAllMOHAIHM3AINCH BOgONOTpeOIeHus. Panmonab-
HOM SIBJISIETCSI Takasi CUCTEMa MPOMBIBOK, KOTopasi o0ecrednBaeT noidyueHue TpeOyemMoro kauecTna
MOKPBITHN C HAUMCHBIIIMMHU KAMTATLHBIMA 3aTPaTaMU U ONTHMAJLHBIM BOJIOTIOTPEOICHHEM, KO-
Topoe oOecreynBaeT MoMyuYeHHEe CTOUHBIX BOJ, 00BbEM M COCTaB KOTOPBIX COOTBETCTBYET TEXHUYE-
CKHM XapaKTePUCTHKaM 000PYIOBaHUS TI0 OUHUCTKE.

JIJi1 OUYMCTKU CTOYHBIX BOJ| TajbBAaHUYECKHX MPOU3BOACTB MPUMEHSIOT MEXaHUYECKHUE, XU-
MUYECKHUE, KOaryJsSIUOHHO-(PIIOTAIIMOHHBIC, dJIEKTPOXUMHUICCKUE, COPOITMOHHBIC, MEMOpPAHHBIC U
HEKOTOpBIE Ipyrue GU3NKO-XUMHUYECKUE CIIOCOOBI, OCYIIECTBISIEMbIE HA YCTAHOBKAX HEMPEPHIBHO-
r0 ¥ MEePUOIUICCKOTO JICHCTBUS M OCHOBAaHHBIC HA XUMUYECKOM OKHCJICHWW, BOCCTAHOBJICHUU H
OCKICHUH PACTBOPEHHBIX BEIIECTB, a TAKXKe HA HEUTpaTU3aluu CBOOOMHBIX KUCIOT U IIEIOYECH.
lanpBaHMYEeCKHE CTOKH, KaK MPABUIIO, COACPKAT HE TOJHKO MEXaHWYECKUE, HO U XUMUYECKHE 3a-
rpssHeHus. [loaToMy MexaHudeckas O4YMCTKa TajbBaHHYECKHX CTOKOB 0e3 KakoW-1ubo Xumuye-
CKOM (MJIM MHOMW) OYMCTKH MPAKTHUYSCKU HE UCIOJBb3yeTcs. KaKaplii 3 M3BECTHBIX CIIOCOOOB OYH-
CTKU TaJbBaHUYECKUX CTOKOB MMEET CBOM MPEHMMYIIECTBa U CBOU HEAOCTaTKHU. [ albBaHMYECKHE
CTOKH UMEIOT B CBOEM COCTAaBE Pa3IMYHBIC KOMITOHEHTHI, yIaJICHIE KOTOPHIX BHI3BIBACT HEOOXOIH-
MOCTh COYETaTh Pa3IMuYHbIe CHOCOOBI OYMCTKHU. JIJis COKpalleHHs KOJMYeCTBa TajbBaHUYECKUX
CTOKOB, MOJIJICKAIIUX OYHUCTKE HA OYHMCTHBIX COOPYKEHHUSX, MCIOIB3YIOTCS CHCTEMBbI JOKAIHHOU
OUHCTKU TaIbBAHUYECKUX CTOKOB. ['aibBaHMYECKHE CTOKH, MPOIIEIIINE JOKAIBHYIO OYUCTKY, HC-
MOJIE3YIOTCSI TIOBTOPHO JJISI TPOMBIBKH JCTAJICH.

YK 634.8

MH®OPMHUPOBAHHOCTb HACEJIEHUA O HAJIMYHUH
TEXHOJIOI'MYECKHUX JOBABOK B CPEJICTBAX JIMYHOU 'NI'MEHBI 1
KOCMETHUKE

benopycckuil rocy1apCTBEHHBIN MEIULIMHCKUN YHUBEPCUTET
[TenquaTpuaeckuii haKyabTeT

[Mumxko F0.A., Tp. 240

ExenHeBHO KaxKIblii M3 HAC MCIOJB3YET OIPOMHOE KOJUYECTBO KOCMETUYECKHX U TUIHe-
HUYECKUX CPEJICTB, HO MaJIO KTO 33 yMbIBAETCS O HAIMUYUU PA3TUYHBIX TEXHOJIOIMUYECKUX JJOOABOK,
CIIOCOOHBIX BBI3BIBATH pazipakarolliee JeHCTBUE Ha KOXKY U ciusuctele. [loaToMy, ¢ yuérom komnu-
YECTBA BBIIIYCKAEMBIX €KETOJHO HOBBIX KOCMETUYECKUX CPEICTB U CPEACTB JIMYHON T'MIMEHBI, BO3-
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HUKJIa OCTpasi HEOOXOAUMOCTh JIETaIbHOTO MCCIIEJAOBAHMS MX COCTaBa Ha MPEIMET TEXHOJIOTHYE-
CKHX J100aBOK.

[enbr0 JaHHOTO MCCIIEOBAHUS CTOSIIO ONPE/ICICHUE W OIICHKAa YPOBHS WH(POPMHPOBAHHO-
CTH HACeJIEHUsI O TEXHOJIOTUYECKUX JT00aBKax M MpobdiieMax, CBSI3aHHBIX C UX BO3JICHCTBUEM Ha Op-
TaHWU3M YeJIOBEKa.

JIJis oCTHKEHMSI TIOCTABJICHHOM 1eNT ObUTH MTOCTABIICHBI CISIYIONINE 3a/1a4H:

® U3yYHTh MH()OPMAIMIO O TEXHOJOTUICCKUX JOOABKAX, BXOISIINX B COCTAB THTHEHUYC-
CKUX U KOCMETHYECKUX CPEJICTB;

® ONpE/CIUTh BO3MOXKHOCTh PA3BUTHS PA3JIUYHBIX MOCIEACTBUN B Pe3ysbTaTe MPHUMEHE-
HUS TUTUEHHYECKUX U KOCMETUYECKUX CPEJICTB, COJIEPKAIINX TEXHOJIOTHUECKUE JOOABKHY,

® TIPOBECTH COITMOJIOTHYCCKOE HMCCIICIOBAHUE TI0 BOIPOCaM HH(POPMHUPOBAHHOCTH HaCeJe-
HUSI O BIIMSTHUM TEXHOJIOTUYECKUX OOABOK HA 370POBBE UECIOBEKA,

® 3Y4YUTh WHPOPMHUPOBAHHOCTh HACEJICHUS O TEXHOJIOTMYECKHX J0OaBKax, BXOJSIIUX B
COCTaB JIETCKOW KOCMETHUKHU.

Metonom omnpeneneHus ypoBHS HHPOPMHPOBAHHOCTH HAaceJIeHHs ObLT BEIOPAH OMPOC B BH-
JIe aHKETUPOBAHUS 3aKphITOro THIA. B onpoce yaactBoBano 70 4eloBeK pa3HBIX BO3PACTHBIX KaTe-
ropuii (14 my>xunH 1 56 KeHIIHH).

Pesynbrarel mokazanu, uro 18% oT BceX ONMPONICHHBIX TOCTOSIHHO 00paIiaroT BHUMaHUE Ha
cocTaB mpuobpeTaemMolt nmpoayKuuu, 65% uHOrAa 0O0panaroT BHUMaHue Ha cocTaB U 17% Hukornaa
HE MHTEPECOBAIIUCH COCTABOM KOCMETUYCCKUX CPEJICTB.

ITpu 3TOM 24% OT BCEX ONMPOIICHHBIX 3HAIOT O HAJMYUU TEXHOJIOTMYECKHX JOOABOK B CO-
CTaBe KOCMETUYCCKUX CPEJICTB M CPEJCTBAX JIMYHOW THTHUEHBI, 32% MMEIOT MPEJICTABICHHE O HUX,
44% He 3HAIOT, YTO TAKOE TEXHOJOTHUYECKUE JOOABKH, U C KAKOW IENIbI0 OHU JOOABJISIOTCS B KOC-
METHUYECKYIO PO TYKITHIO.

UYro Kacaercsi IETCKOW KOCMETUKH, TO JIUIIb 26% 4enoBeK MOCTOSTHHO 00paIiatoT BHUMaHHE
Ha COCTaB JICTCKON KocMeThkH, 32% denoBek — nepuoandecku U 42% denoBeK HUKOTAAa HE 00pa-
IIal0T BHUMAHUE Ha e€ COCTaB.

[Tocne mpuUMEHEHHUS pa3IMYHBIX THIOB KOCMETHYECKMX M TMTHEHHUYECKUX CPEACTB (Kpema,
HIaMITyHH, Tyid) y 56% OMpoIIeHHbIX Yallle BCEro MPOSBISUIACH CICAYIONINE aNIepPIrHIeCcKUue pe-
aKIWU: pa3ApakeHue, 3y, MOKPACHCHNE U TIONIUITHIBAHUE.

[Tpu 3TOM yale Bcero auiepruueckKue peakinu KOKU HAOMIOAA0TCs MMOCIIE UCTIONb30BaHuUs
kpemoB (64%), coaepkamux XMMUYCCKHE KOHCEPBAHTHI U MHHEpabHbIe Macia. KoxHbIe MposiB-
JICHUS TIPH MCIIOJIb30BaHuK mmammyHeit (25%) nHabmogaroTcs 3a cuér Hanuyus B Hux [TABoB u xu-
MHUYECKUX KOHCEPBAHTOB. PasnpaxeHus ria3 HaOmromarorces 3a cuér Hamuuus B Ty (11%) ramo-
TCHOPTaHWMYECKUX COSAMHEHUH U HUTPO3aMHUHOB.
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V/IK 614.8
WUH®OPMUPOBAHHOCTH CTYJEHTOB O ITPABUJIAX ITOBEJIEHUS
B CJIVUAE PAJIMAIIMOHHO ABAPAU

benopycckuii rocy 1apCTBEHHBIA MEIULIMHCKUN YHUBEPCUTET
Menuko-nipounakTHuecKuit haKkyIbTeT

3aropckas T.O., rp. 570
Hayunsiii pykoBoautens - Kputkeuu JI.A.

Ienb: BBISICHUTH 3aMHTEPECOBAHHOCTH CTYJeHTOB BI'MY nHbpopmanueil o paauamoHHBIX
aBapusIX U UX UHPOPMHUPOBAHHOCTH IO BOIIPOCAM pErjaMeHTalUy 00JydeHuUs U IPaBUJl IOBEICHUS
B Clly4ac paAMallMOHHOW aBapHuH.

AKTyalnbHOCTh TEMBI OOYCJOBJIEHA PACIIMPEHHEM MCIIONIb30BaHUSI MCTOYHUKOB HOHM3H-
pYIOLIEro n3ny4yeHus, B ToM yuciie crpoutenscTBoM ADC B Pecniybnuke benapyce.

[To nuTepaTypHBIM HCTOUYHUKAM coOpaHa MH(POPMALUS O paAHallMOHHBIX aBapHsX, CBSI3aH-
HBIX C UCTOYHHKAMH MOHHM3UPYIOUIEr0 M3JIyYeHHUS B Pa3lHUYHbIX cepax ASSATENbHOCTH (paanoak-
THUBHOE 3arpsizHeHHe B ropoje Goiania u aBapuit Ha ADC) Mo CIEAYIOIUM  XapaKTePUCTUKAM:
pacrosyio)keHre 00beKTa, MaclTad aBapuH, KOJIMYECTBO MOCTPAJABIINX U MOJyUYEHHbIE MU J103H,
NPUYMHEHHBIN yiiepo, THPOPMHUPOBAHUE HACEICHUS.

B cooTBeTcTBHM € IMTEpaTypHBIM 0030pOM pa3paboTaHa aHKETa W MPOBEICHO aHKETUPOBAHHE
cpeau 100 crymentoB BIMY 5 kypca Mmeauko-nipodunaktideckoro (50 CTyIeHTOB, B COOTBETCTBUH C
y4EeOHBIM TJTAHOM HE U3Y4Yalli JAaHHYIO TEMaTHKy) U reauatprdeckoro (50 cTyieHToB, MaTepuan u3y-
vajicst 2 rozia Ha3aa) (akynereroB. [1o pe3ynbraTaM aHKETHPOBAHUS 0OpalaeT Ha ceOsl BHUMaHUE TOT
dakr, 9yTO B 1eOM HH(OPMALIUS O paTHallMOHHBIX aBapUsIX UHTEPECYET CTYACHTOB, HO B KQUECTBE OC-
HOBHOTO HCTOYHMKA HH(OpPMAIMU OOJBIIMHCTBO CTYACHTOB HCHOJB3YIOT HMHTEPHET (MEIHKO-
npodmwiakTiaeckuii pakynbrer 64%, nequatpuueckuii dpakyaprer 50%), muib HeOONbIIAs YaCcTh HC-
TOJIb3yeT B KaYeCTBE UCTOYHMKA MH(popMarun redatHbie CMU (Meauko-npodunakTudeckuii haxyb-
tet 11%, nequarpudeckuii haxynsrer 26%); K COXKAICHUIO, COBCEM HE3HAYHMTEIBHOE KOJMYECTBO CTY-
JICHTOB aHAIM3UPYeT MH(POPMALMIO U3 Pa3HbIX MCTOYHUKOB. HemocraToyHask OCBEIOMIICHHOCTh CTY-
JICHTOB, Kak HanOosiee MH()OPMHUPOBAHHON YacTW HACEICHHS, CBHUIETEIHCTBYET O HEOOXOIMMOCTH
pacIIMpeHHs MPOCBETUTENHCKON PabOTHI MO MPABHJIaM MOBECHHS B CIIydae paJHalliOHHbIX aBapuil.
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VJIK 504.1

AHAJIN3 BO3JIEUCTBUS JEPEBOOBPABATBIBAIOIIEN
IMPOMBIIIIJIEHHOCTH HA OKPYKAIOIIYIO CPEJLY

benopycckuii HAMOHAIBHBIN TEXHUYECKUIT YHUBEPCUTET
@axkyabTET TOPHOTO J€1a U UHXKECHEPHOU DKOJIOTUU

Hesnax [I.H., rp. 102319
Hayunsblii pykoBoauTens — cT. npen. Cunopckas H.B.

JlepeBooOpabatkiBatomiasi MPOMBIIUIEHHOCTh MPEACTaBIsSeT KOMIUIEKC OTpaciel, BKIIO-
YaIOMIMX JIECO3arOTOBUTENBHYIO, JIECOMMWIbHYIO, JEPEBOOOPAOATHIBAIOIIYI0 M JIECOXMMHYECKYIO
OTpaciiy, Ha MPEANPUATUIX KOTOPBIX OCYIIECTBIISETCS 3arOTOBKA, KOMIUIEKCHAs MeXaHW4ecKas u
XUMHYecKast 00paboTka U nepepadoTKa APEBECHHBI.

B nacrosimee Bpemst Ha Tepputopun PecriyOonmku benapyck paboraer 28 npennpusituii ae-
peBo0OpadaThIBarOIIEH TPOMBINIIICHHOCTH.

[Ipou3BocTBEHHAs NEATEIBHOCTD JI€PEBOOOPa0ATHIBAIONIETO IPOU3BOCTBA OKAa3bIBAET He-
MOCPEACTBEHHOE BIUSHUE HA JKOJIOTMYECKYIO CHUTYallMI0 B PErHOHE, T.K. CBSA3aHA C OONBIIUMU
0o0beMaMH BBEIOPOCOB BPEAHBIX BEIIECTB B aTMOC(HEPHBIM BO3AyX, 00beMaMH BOAONOTPEOICHUS U
cOpPOCOB CTOYHBIX BOJ], 00bEMaMU U XUMHUYECKUM COCTAaBOM 0TX0/10B. Ha nepeBooOpabaThiBarommx
NPEANPUATHIX B MIPOLIECCE TEXHOJIOTMYECKUX OIEepalii MPOUCXOIAT BEIOPOCH OPraHUYECKUX COeJH-
HEHUH 1 cOPOC CTOYHBIX BOJI, KOTOPBIE COAEPIKAT BHICOKOTOKCUYHBIC BEIIECTBA.

[Ipennpustus nepeBooO6padaThIBaOIel MPOMBIIIJIEHHOCTH - 3TO 3HAYUTEIbHbIE HCTOUHUKH
3arpsi3HEHUs] BO3AYIIHOTO M BOJHBIX 0acCeiHOB. TeXHOJOTHYECKHE MPOIECChl Ha MPEANPHUSATHIX
nepeBooOpabaThIBalonIeil MPOMBIIIJICHHOCTH CBSI3aHBI C BBIJENEHHE B arMocdepy BpEIHBIX Be-
IIECTB: MBUIM, TAPOB PACTBOPUTENICH U pazbaBuTeneid, GopManbIeruia, OKHCH yriepoia, OKCHIOB
a30Ta, aMMHUaKa.

B pe3ynbrare MHTEHCHBHOTO HCIOJIB30BAHUS JEPEBOOOPAOATHIBAIOIIUMU TPEITPUITHIMHA
BOJIHBIX PECYpPCOB MPOUCXOJUT 3arpsi3HEHUE BOJOEMOB, YTO B UTOT€ MPUBOAMUT K 3HAUYUTEIHHBIM
KaueCTBEHHBIM U KOJIIMYSCTBEHHBIM M3MEHEHUSM KaK BOJHOTO OacceifHa y OMpeleIeHHOTO Peruo-
Ha, Tak u ruapocdepsl B 1esiom. JlepeBoodpabaTsiBaroliee MPOrU3BOCTBO UMEET CIAEAYIOLIUE BUIbI
3arpsi3HEHUs] CTOYHBIX BOJI: XUMHUYECKOe, (pr3ndeckoe, OMOIOrHuecKoe 1 TEIIOBOE.

JI5st CTOUHBIX BOA JepeBO0OOPadATHIBAIOUINX MPEANPUATHI XapaKTEpHBI YEThIpe BHIA MpPHMeE-
Ceif: CyCINeH3MHU, SMYJILCHU U TIATOTCHHBIE MUKPOOPTAHU3MBI, BBI3BIBAIOIINE MYTHOCTH BOJIBI, KOJUIO-
UJIHBIE PACTBOPBI, 00YCIIOBIMBAIOIINE OKUCICHNUS U U3MEHEHHUS 1IBETa BObI; MOJIEKYJISIPHBIE PACTBOPHI
(pacTBOpeHHBIC B BOJIC Ta3bl, PACTBOPUTENH, pa30aBUTEIHN), BBI3bIBAIOIINX HEMPHUATHBINA BKYC M 3allax;
WOHHBIC PACTBOPBI (IIEKTPOIUTHI), BBI3BIBAIOIINE MHUHEPAIU3AUIO BOJBL. 10 KOJMYECTBY OTXOIOB
JepeBO0OpadATHIBAIOIIAS IPOMBIIIIIEHHOCTh CTOUT HA OJJHOM M3 MEPBHIX MecT. KonmmyecTBO 0TX0/I0B B
9TON OTpaciM 3aBUCUT OT KadecTBa MepepadaThIBAEMOTrO ChIPhS, THIA M pa3Mepa M3roTaBIUBAEMOM
MPOJTyKIIUH, UCTIONIBE3YEMOM TEXHOJIOTHH U MIPUMEHSIEMOT0 000PYI0BaHUSL.

OnHako, 3HAYUTENbHASL YaCTh OTXOJIOB JA€PEBOOOPAOATHIBAIONICH MPOMBIIILICHHOCTH (puMep-
HO 40%) He HAXOAUT CBOETO JATbHEHIIIEr0 MPUMEHEHHs. B OCHOBHOM MX YTHITH3AIHs TIPOMCXOIUT JIH-
00 myTeM CHKUTaHus, JTMOO CBOAUTCS K BBIBO3Y Ha MOJMIOHBL. DTH 00a BapuaHTa BEIYT K 3arpsi3HCHUIO
OKpY>KaroIei cpefibl, a BEIBO3 OTXO/I0B TpeOyeT elle M SKOHOMUYECKUX 3aTpar.

TakuMm 00pa3zoM, Kak MoKa3al OOIIWK aHaJIM3 BO3JCHCTBUS JepeBooOpabdaThIBArONICH Mpo-
MBIIUIEHHOCTH Ha OKPYXAIoOIIyl0 Cpely, JaHHBIA BUJ MPOU3BOJICTBA OKA3hIBAET KOMILUIEKCHOE HE-
TaTHBHOE BIUSHHUC HA Pa3IMYHbIC KOMIIOHEHTHI Orochepsl. [l 3Kooru3anuu mporu3BOICTBA HE-
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00X0IMMO YBEJIMYUTH KOJIMUYECTBO YTHJIM3UPYEMBIX TBEPIBIX OTXOJIOB, a TaKKe BHEIPSATH MPUPO-
JIOOXpaHHbIE MEPOIPHUATUS MO YMEHBIIEHUIO OTPULIATENILHOTO BJIMSHUS MPOU3BOJICTBEHHBIX IMPO-
LIECCOB KaK Ha aTMOC(EpPHBII BO3AYX, TaK U HA BOJHBIE OOBEKTHI.

VIK 502.7
COBEPIIEHCTBOBAHUE CUCTEMBI YIIPABJEHUSI HCTOYHUKAMUA
IMPOMBBIBPOCOB 3ATPSI3HSIOI[AX BEIIECTB B ATMOC®EPY

benopycckuii HaLIMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
@aKyJIbTET TOPHOTO JIE€7Ia U NHKEHEPHOU 3KOJIOTUH

KomnoroBuu O.M., rp. 102319
Hayunslii pykoBoaurens — cr. npern. Lynpuk JI.H.

[IporHo3 3arpsizHeHus: aTMOc(epsl U peryaIupoBaHUE BHIOPOCOB SIBISIOTCS BaXKHOM COCTaB-
HOM YacTblO BCETO KOMILIEKCA MEPOIPHUITHIA MO 00ECIEUEeHUI0 YUCTOThl BO3AYLIHOIO OacceiHa.
Otu paboThl 0COOEHHO HEOOXOIUMBI B TOPOAAX C OTHOCHUTEIHLHO BBICOKUM CPEIHUM ypOBHEM 3a-
IPS3HEHUS BO3/1yXa, MOCKOJIBKY NMPHHATHE PAJUKAIBHBIX MEp IO er0 CHWKEHUIO TpeOyeT, Kak Impa-
BUJIO, OONBIIUX YCUITUHN U BpeMeHH, a 3((EKT OT peryIupoBaHUs BEIOPOCOB MOXKET OBITh MPAKTU-
YeCcKH He3aMeUInTeNIbHbIM. HopMupoBaHre BEIOPOCOB 3arps3HSIONINX BEIIECTB B MMPUPOTHYIO Cpe-
Iy TIPOU3BOAMTCS MMyTEM YCTaHOBIIECHUS MPEAETHHO JAOMYCTUMBIX BBIOPOCOB ATHX BEIIECTB B ATMO-
chepy.

B HacTosiiee BpeMs MOpsI0K rOCyJapCTBEHHOTO y4eTa BEIOPOCOB B aTMOC(HEPHBIH BO3AYX
B bemapycu onpenenen [lonoxennem o ['ocyaapcTBEHHOM y4eTe BpEIHBIX BO3ACHCTBUN HA aTMO-
chepnsbrii Bo3ayx. CornacHo [lonoxxeHHI0 ,IpeanpusTAS U OPTaHU3aAIlMN BEIyT NEPBUYHBIA yUET
COCTaBa U KOJMYECTBA BHIOPOCOB B aTMOC(EpHBIN BO3YX BPEIHBIX BELIECTB; OCYIIECTBISIOT OII-
pezneneHue cocTaBa U KOJIMYECTBA BPEIHBIX BEIECTB, BHIOpAChIBAEMbIX B aTMOC(EpHBIH BO3IYX, B
COOTBETCTBUU C Pa3pabOTaHHBIMH IO OXpaHE OKPYKAIOIMIEH Cpellbl paCUCTHHIMU UHCTPYKIUSMHU |
OCYUIECTBIISIIOT OMNpE/EICHHE BUJOB M Pa3MEpPOB BPEIHBIX (M3MYECKUX BO3ACUCTBUN Ha aTMO-
chepHbIil BO3AYX ; MPEICTABISIIOT B YCTAHOBICHHOM TOpPSAKE (OPMBI TOCYNaPCTBEHHOTO CTATH-
CTHUYECKOI0 HaOJI0/IeHUS 32 BPEIHBIMH BO3IEHCTBUSAMU Ha aTMOC(HEPHBIN BO3AYX.

B Hacrosiee Bpemst B benapycu cTaTroT4eTHOCTh O BBIOpOCaX HE YYUTHIBAET MHOTHX Bax-
HBIX KaTeropuil HCTOYHUKOB BHIOPOCOB, a TaKKe MHOTUX MPUOPUTETHBIX 3arpsA3HSIONINX BEIIECTB,
B yacTHOCTH npaktudecku Bcex CO3. HeoOXoanMo COBEpIIIEHCTBOBAHNE CUCTEMBI TOCYIaPCTBEH-
HOT'0 yuyeTa BBIOpPOCOB B aTMOcdepy U MEePecTpONKU €€ OT OTPACIEBOr0 MPHUHIIUIA K TEXHOJIOTHYE-
CKOMY. DTO MO3BOJHUT MOIy4YaTh JaHHBIE O BHIOPOCAX, COBMECTHUMBIC C AHAJIOTUYHBIMU JaHHBIMU
Pa3BUTHIX 3apyOeKHBIX CTpaH, a TAKXKe IMO3BOJUT CO3/1aTh HHPOPMAIMOHHYIO 0a3y mjisi paboT 1Mo
TEXHUYECKOMY HOPMUPOBAHHUIO.

HecMmoTpst Ha 3HauMTENbHBIE COKpALIEHUs] BHIOPOCOB 3arpsi3HAONIMX BellecTB B benapycu
nocie 1990 r., onpexneneHHble JOCTIKEHHUS B 00JaCTH HOPMAaTUBHO-METOAUYECKOTO 00eCTIedeHuUs
peryiaupoBaHus BEIOPOCOB, COBEPIICHCTBOBAHUS CUCTEM MOHUTOPUHTA BBIOPOCOB U aTMOC(EPHOTO
BO3/yXa, HEOOXOAMMa aKTUBU3AIMS YCUIIHIA TT0 3aIIUTe aTMOC(HEpPHOTo BO3ayXa.

Oxpana aTMoc¢epHOro BO3/1yXa OCYIIECTBIISIETCS B MEPBYIO OUepeb BO3ICHCTBUEM Ha HC-
TOYHUKH BBIOPOCOB. B CBsI3M ¢ 3TUM 0co00€ 3HaYeHHE UMEET TOYHAsI U JOCTOBEepHask WHpopmamms
00 YpOBHSIX MOCTYIUICHHSI 3arpA3HSIONINX BEIIECTB B aTMOC(EpHBI BO3AYX, HCTOYHUKOM KOTOPOMH
SIBJISIETCS. MHBEHTApU3AIUsI BEIOPOCOB. YTIpaBJieHHE BEIOpOCcaMH, BKIIIOYAsl UX OIEHKY, AOJDKHO Oa-
3UpOBAThCS HA HAWIYUIINX UMEIOIIUXCS METO/IaX M Hay4HbIX pa3paboTkax. [[isi moBbIIEHUS MOJI-
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HOTHI U Ka4eCcTBa MHBEHTApH3AIUK BHIOPOCOB HEOOXOAMMO MPEANPHHATH PSAJ IIaroB, BKJIOYAs, B
YaCTHOCTH, COBCPUHICHCTBOBAHUC FOC}/IIapCTBeHHOI\/JI CUCTCMBI YUCTa BI:I6pOCOB H Pa3BUTHUC CUCTCMbI
WHBCHTAPH3AIMd HA OCHOBE MEXIYHAPOJHBIX MPHHIUIIOB, MHUPOKOE MPHUBICYCHUE MEXTYHAPOI-
HOT'O ONbITa UHBEHTapHu3auuu. Jto Oyaer orBeyarh HanmoHaabHOM CTpaTeruul yCTOMYMBOIO COLM-
aJTbHO-dKOHOMHUYECKOTO0 pa3BuTus Pecryonmku benapych Ha nepuoa o 2020 r.

V]IK 577.11
XPOHUYECKOE JIEICTBUE MAJIBIX 103 PAJIMALIMIHN
HA OPTAHM3M YEJIOBEKA

benopycckuil HalMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
MamuHOCTPOUTENbHBIN (aKyIbTeT

Cennuk 10.C., rp. 103221
Hayunslii pykoBoautens — cT. nipen. Tasrens T.A.

OCHOBHBIMU TIPHYMHAMH YBEIWYCHHS PAIUAIMOHHOTO (JOHA HA 3eMJIe SBJISIOTCS MHOTO-
YHUCIIEHHBIE UCTIBITAHUS SIIEPHOTO OPY’KHUS, MPUMEHEHHE aTOMHON SHEPTUU U MOHU3UPYIOUIETO U3-
Jy4YCHUs B HAPOJHOM XO3SHCTBE, a TAK)KEC aBapUU Ha aTOMHBIX CTaHIMAX (B TOM umcie Ha YepHo-
obutbckOi AC). JlaHHBIC TPOIIECCH U3MEHSIOT MPEICTABICHUE U B3MJIAbI HCCICIOBATENCH, a TaK-
K€ BHOCST KOPPEKTUPOBKY MOJXOA0B U METOAOB PaglOOMOJIOTHYECKUX HccaenoBaHuil. B coBpe-
MEHHBIX YCIOBHIX HayKa yJAemsieT Bce 00Jbllle BHUMAaHUE UCCIEIOBAaHUSAM B 00JIACTH AEUCTBUS Ma-
JBIX JI03 pajuanuu. B HacTosee BpeMs HeT OJJHO3HAYHOTO OTBETa, KAaKHEe JJO3BI PaIUAIlUH CIICTYET
CUMTaTh MalbIMH. B paguanvoHHOW MEAMIIMHE K HUM OTHOCST 3HA4YeHHs, KOTOpPble HaXOAATCSA B
npeJenax, yCTaHOBICHHBIMEA MEXTYHAPOIHBIMU OPTaHH3AIHSIMH.

Maisie 10361 BBI3BIBAIOT MOBPEXKICHHUE JIMIIh HEOOJBIION JOJIU KIETOK 0€3 X JanbHeiIe-
ro BocctaHoBlieHUs. [Ipu BO3ACCTBIM HA MPOTSHKEHUU JOCTATOYHO JIUTEILHOTO BPEMEHH TPOUC-
XOJIUT HAKOIUICHUE MAJIbIX 7103 B TCHETHYECKOM armapare KIeTOK.

B nanno#i paGote ObUTH BBIIETIEHBI OCHOBHBIC Y (HEKTHI NEHCTBUS MAIIbIX 03 PaIUaIliuH, K
KOTOPBIM MOYKHO OTHECTH HACJICICTBEHHOE BO3ICHCTBHUE, TIOSIBICHHUE JICHKO30B U 3JI0KAYECTBEHHBIX
oryxoJieH, ociabjacHre UMMyHHTETa (MOSBICHHE UMMYHOS(HIINTA), HAPYIICHHUS B MOYCTIONIOBOU
CHUCTEME, BO3MOXKHOCTh TMOCTOSIHHON WJIM BPEMEHHOW CTEPHIIBHOCTH, 00pa30BaHKME KaTapakThl, CO-
KpallleHUe JITUTEIBHOCTH XKU3HU, BOSHUKHOBEHHE MPOOJIEM B TICUXUYECKOM pPa3BUTHU. BaxHO OT-
METHUTh, YTO MaJIbIE J03bI PaAUaIliy TIPH XPOHUIECKOM BO3JICHCTBHH CIIOCOOHBI BBI3BIBATh HOBBIC
CUMITOMEI B 0OJIe3HH, KOTOPBIE paHee He ObUIH 3apETUCTPUPOBAHBIL.

PaboTa comep uT MpakTUYECKOE MOATBEPKICHHE XPOHHUYECKOTO IEHCTBUS MaybIX 03 B
BUJIC ONMCAHMSI MTPOBEJICHHBIX UCCIICIOBAHUN B JaHHOW oOyiacTu. B KauecTBe OAHOTO M3 HCTOYHU-
KOB 3HAaHWW B JTAaHHOM BOIIPOCE SIBJISIOTCS HAOMIOEHUS YUYEHBIX SITOHHMH 3a 3I0POBBEM JIIOZCH,
NOJBEPriuxcsa 00ayyeHuto nocie 6omoapanpoBok XupocuMsl 1 Haracaku. SImoHckue ydeHsle yc-
TaHOBUJIH, YTO Uepe3 S5-7 jeT mociie 60MOapAUPOBKH BO3POCIIH 3a00JIEBaHUS PAaKOM KPOBH. A eCiIu
TOBOPHUTH O JPYTUX 3JI0KAYECTBEHHBIX 3a00JIEBAHUAX, TO MX KOJMYECTBO MPOJOIKAIO PACTH HA
npotsokennn eme 20-25 ner. Ucxoast u3 3Toro, MOXHO OTMETHTh, YTO, HECMOTPSI Ha BO3JICHCTBHE
MaJbIX 103 B MEIJICHHOM TEMIIE, OHO BCE-TaKH CYIIECTBYET.

Taxoke B paboTe omHMCcaHbl pe3yJIbTaThl UCCIICIOBAHUM, MPOBOAMMBIX HaJ )uTeasiMu KOxxHO-
ro Ypana, moABEprIIMMHCS XPOHUYECKOMY BO3JICHCTBUIO PaJMallid B CBSI3M C 3arps3HEHHEM Oac-
ceiiHa pexku Teda pammoakTuBHBIMH OTXojamu 1O «Masik. HabGmomeHns nmpoBOAMINCH B TaKUX
00JacTsX, Kak COCTOSTHUE MOYEIIOJIOBOM CHCTEMBI M OPTAaHOB 3PEHUS, 3I0POBbE POKIAEMBIX JETEH,
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npoTeKkaHne OEpEeMEHHOCTH U Tak jaajee. B pesynbrare ObUIO BBISBICHO HETATHBHOE BO3JCHCTBHE
MaJIbIX /103 paJHaluy Ha OPTaHU3M YeJIOBEKa.

B kxadecTBe eme OJHOTO JOKa3aTelIbCTBA XPOHMUYECKOTO JACHCTBUS MalbIX /03 pajualiu
ObUIM OIHMCAaHBI PE3yJbTAThl MPOBEACHUS IKCIEPUMEHTAIBHOTO MCCIICAOBAHUS M0 M3YYECHHUIO Ha-
PYLICHUH ITpH BO3/ICHCTBUH BHEIIHETO Y-00JIydeHUS B ANATIa30HE «MaJIbIX» /103 HaJ paOOTHUKaMH-
MY>KYMHAMHU PEaKTOPHOTro Ipou3BojcTBa CHOMPCKOro XMMUYEeCKoro komOuHara. B mtore ObLio
YCTaHOBJIEHO IPHUCYTCTBHE M3MEHEHHH B COCTOSHUM MMMYHHOTO CTaTyca, CHCTEME MPOIYKIUH
SHEPTUU Ha KJIECTOYHOM YPOBHE, CUCTEME aHTHOKCHIAHTHOH 3aIlUTHI, pse MapaMeTpOB HECIEIH-
(raeckoii CONMpOTHBIISIEMOCTH, TOPMOHAIBHOTO CTaTyca.

Takum 00pa3oM, MOKHO TOBOPUTH O CYIIECTBYIOLIEM OTPHUIIATEILHOM XPOHHYECKOM BO3-
JECTBUU MaJbIX JI03 paJHalliy, KOTOPhIe HE OKa3bIBalOT MTHOBEHHOTO JEWUCTBUS, HO SIBISIOTCS
HeOJIaronpusTHBIME ISl YEJIOBEKA U TPEOYIOT Ooiee riryO00KO U3YUYEeHUS U HCCIICAOBAHNS.

VJIK 579.26
HUCIOJIb30BAHHUE OTXOJ10B
JTIEPEBOOBPABATBIBAIOIIEN TPOMBIIIJIEHHOCTH

benopycckuii HaLMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
@aKyJIbTET TOPHOTO JIE€7Ia U NHKEHEPHOU 3KOJIOTUH

Hemunosuy E.B., rp. 102319
Hayuns1it pykoBogutens — cr. npen. Ckyparosud 11.B.

HauOounbield  cocrapisitoliell  AepeBooOpadaTHIBAIONICH MPOMBINIUICHHOCTH — SIBJISICTCS
MeOenbHas MPOMBIIUICHHOCTh M TPOW3BOACTBO TNHJIOMAaTepuasioB. B Hacrosimee BpeMs B
Pecry6muke benapych pabortaer coie 300 MeOeNbHBIX MPEANPUATHH, CPEeId KOTOPBIX Haubosee
MOIIHBIME SIBISIFOTCST  «Babpylickmebens», «l'omenbapes», «MuHckmeOenb», «ButebcapeB» u
«ITuHCKIpEB».

[Ipu npousBoaCcTBE MeOEIN U MUIOMATEPHATIOB 00pa3yeTcst OOIBIIOE KOJTUUYECTBO OTXOI0B
npeBecuHbl. [Ipo0iemMa panMoOHAIBFHOTO W IOJHOTO HCIONB30BAaHMS TaHHOTO BHIA OTXOJOB B
Ka4ecTBE BTOPUYHOTO MAaTEpPUAILHOTO CHIPbs NMPHOOpETaeT BaKHEiIIee HapOJHOXO35HCTBEHHOE
3HaueHue. [Ipu mepepaboTKe OpeBeCMHBI HA MWJIOMATEPHATIBbl BBIXOJ TMPOIYKIMA B CpPEAHEM
omnpenensercs B 65%, a 35% cocTaBisAOT OTXO/bI B BUE rOpObLIs, OMMWIOK, CPe30K 1 Menoun. [1pu
JambHEHIIeH mepepadoTKe MUIOMATEPHAIOB HA CTPOUTEIbHBIC feTanu (OKOHHBIC U JIBEPHBIC OJIOKH
U JIp.), Ha MeOenb U IPyrue HYKIbl HAPOIHOTO XO3SIMCTBA B CBOIO ouepensr noiydaercs ao 40%
OTXOJIOB B BUJIC ONUJIOK, CTPYKKH U CPE3OK.

Takum o0pa3zoM, 0coOyl0 3HAYUMOCTh TNPHOOPETAIOT TEXHOJIOTMYECKHE IPOLECCHI,
o0ecTieunBaroIIne PalMoOHaIbHOE NCIIOIh30BaHNE BCEH OMOMACCHI JiepeBa U OTXOJIOB TIepepadOTKU
npeBecuHbl. OHU MO3BOJISIOT KOMIUIEKCHO pEIlaTh SKOJIOTHYECKHE M SKOHOMHUYECKHE MPOOJIeMBbI
NPENPUSATHIA JIECHOTO KOMILIEKCA.

JlpeBecHbIE OTXOJBl MOTYT HMCIIONB30BaThCA B PA3IMUYHBIX OTpacisfx Mpou3BojacTB. Ha
M3TOTOBJICHHE TOBApOB HAPOJIHOTO TMOTPEOJEHUsS MOXKHO HCIOnb30BaTh 10 20% KyCKOBBIX
OTXOJIOB, IOJIyYyaeMbIX TPU PacKpoe MHIOMATepUaloB W 00pabOTKe 3aroTOBOK 0 TabapUTHBIX
pa3mepoB, 50% KyCKOBBIX OTXOOB - MPH pacKpoe JIMCTOBBIX MarepuaioB u /0% OpakoBaHHBIX
U3JIeNUi, CKJIenBas WM CpalluBas KOPOTKOMEPHBIE KYyCKOBBIE OTXObI. TeXHOJOTHUYEcKas IIena,
UCTIONIB3YETCSl B KA4eCTBE CHIPhS Ul MPOU3BOACTBA CYJbOUTHON ¥ CyNb(aTHOW IEIITIOIO3HI,
nonydabpukaTta TapHOrO KapTOHA, JPEBECHOBOJOKHHCTBIX M JIPEBECHOCTPYKEUHBIX ILIHT,
THIIPOJIM3HOTO CIIUPTA U KOPMOBBIX APOiOKer. [10CKOIBbKY IpeBECHOCTPYKEUHBIE TUTUTHI SBISTFOTCS
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OCHOBHBIM KOHCTPYKITMOHHBIM MaTE€pHaJIOM B MEOEITbHOM MPOU3BOJICTBE, TO JJIsI MX U3TOTOBIICHUS
HanOosee OJIM3KO OTBEYAET MHTepecaMm AepeBo0OpadaTBHIBAIOUIMX MPEANPUATHH HCHOJIH30BAHUE
CTPY)KKH-0TX0/1a. YUCThIE €J0BBIC OMMIIKK U CTPYXKKA JePeBOOOPAOATHIBAIOIINX I[EXOB CUUTAIOTCS
JYYIIMMH CHIPbEM JJISI U3TOTOBJICHHS IPEBECHON MYKH, YIOTPEOIIIeMO B KaueCTBE HATIOTHUTEIIS B
MIPOU3BOJICTBE (heHOTBHBIX IIacTMace, JIMHOJIEYMa, B3PBIBYATHIX BCIIIECTB Hu
MbE30TEPMOIUTACTUKOB. ONUIKK UCMOJIB3YIOTCA TAKXKE 11 M3TOTOBJICHUS MOPUCTOrO0 KUPIHUYA B
MPOMBIIIEHHOCTH CTpoiiMaTtepuasioB. ONMUIKK MIPUMEHSIOTCS U B KAYECTBE MOACTHIIKU [ CKOTa B
JKUBOTHOBOJICTBE; JUUISI OYUCTKH TOJIOB, B (DUIBTpax aiisi OMOXMMHYECKOW OUYMCTKA CTOKOB OT
HEpacCTBOPUMBIX cMOJI U Macel. CTOKH, mporieamue uepe3 GuibTphl, 3arpy’KeHHbIEC OMTUIKAMH, B 2
paza yuile NpouIeANInX Yepe3 3arpyKEHHBIE YIIIEM.

Bropuunsie maTepuanbHbIe pECypChl AepeB0o0OPadaTHIBAIOIIETO TPOU3BOACTBA UCIIONIB3YIOT
JUIS. U3TOTOBJIEHUSI CTPOUTEIBHBIX CMECEW, KOTOpbIE NMPUMEHSIOT [Jisi BO3BEICHMSI CTE€H KHUIIBIX
3IaHUI ¥ XO3SIMCTBEHHBIX MOCTpoeK. Kak Bu TOMIMBa, 00JBIIOE 3HAYCHUE B MOTYUYCHUH TETTIOBOM
SHEPIHH, UMEIOT IPEBECHBIE OTXOBI.

YJIK 502/504
CIIOCOBBI PEKYJIBTUBAIINUU 3ACOJIEHHBIX ITIOYB

benopycckuii HAMOHAIBHBIN TEXHUYECKUIT YHUBEPCUTET
@DakyapTET TOPHOIO J1e1a U UHKEHEPHOU YKOJIOTUU

I'yuesa E.1O., rp. 102311
HayuHblii pyKOBOAUTENb — KaH/.C.-X.HayK, HoUeHT benbckas ['.B.

3acosieHue 3eMellb ABIETCS MPOOIEeMON i1 MHOTHX CTPaH MHUpa, KpOME TOr0, 3TO OJIUH U3
BaXHEHIINX (AKTOPOB OMYCTHIHMBAHUS OTACIHHBIX PETHOHOB, HECYIIUX CEPhE3HYIO yrpo3y Ha-
LMOHAJIBHBIM SKOHOMHUKAaM.

TexHoreHHBIM (PaKTOPOM BO3MOKHOTO CYIIECTBEHHOTO 3aCOJICHHUS 3eMellb Ha TePPUTOPUU
PecryOnuku benapych siBisieTcst KallMiiHOE TTPOU3BOICTRO.

B cBsi3u ¢ 3TUM 0c00YI0 aKTyalnbHOCTh IPUOOPETAIOT METO/IbI, MTO3BOJISIONINE PEKYIHTHBH-
pOBaTh 3aCOJIECHHBIE 3EMJIU.

Menuopanus, Uiy yJIydiieHre HApyIICHHBIX TI0YB, CBOJUTCS K UX PACCOJICHUIO U CO3aHUIO
ONTHUMAJIBHBIX YCJIOBHI BOAHO-COJIEBOro OanaHca i Mpou3pacTaHus pacTeHuil. Pacconenue mm
YMEHBIIIEHUE 3aCOJEHUS MOKHO JOCTHYb PA3IMYHBIMU METOJIAMH:

1) MexaHnudeckoe yaajeHHue COJICH 3aK/IoYacTcs B CrpeOaHnu COJIEBOM KOPKH C CHIIbHO3a-
COJICHHBIX TOYB TPAKTOPHBIMH CKpPeOKaMH W TOCIEIYIONIeH TPAaHCTIOPTHPOBKE COOPAHHBIX TaKUM
0o0pa3oM coieif 3a peesbl TEPPUTOPUU BO3MOKHOTO UX PaCIpOCTPaHEHHUS.

2) 3amaiika coJjieii mpUMEHSICTCs Ha C1a003aCcOJICHHBIX MOYBaX B TEX CIydasX, KOI/ia HIK-
HUE TOPU30HTHI CBOOOJIHBI OT COJIEH, a X He3HAUUTEIbHbIE TIOBBIIICHHbIE KOHIIEHTPALUNU HEOO0IIb-
10 MOIIHOCTHU COCPEIOTOUYEHBI B MOBEPXHOCTHBIX Topu3oHTax. [lepemnamika mpu OTHOCUTEIBHO
MOIIHOM T'YMYCHOM T'OPH30HTE CO3JA€T YCIOBHS ISl pABHOMEPHOTO pa30aBieHUs COJIeH B MaxoT-
HOM TOPU30HTE /10 YPOBHS KOHIIEHTpaluii, He npeBbimarommx [1/1K.

3) IToBepxHOCTHASI MPOMBIBKA HUCIIOJIB3YETCS ISl yIAICHHS COJICH U3 KOPHEOOUTACMBIX TO-
PU30HTOB TSKEJBIX MOYB C HU3KOW BOJIOIPOHUIIAEMOCTHIO, BHICOKOM BIArO€MKOCTBbIO U BBICOKHM
coJepKaHWeM coiel. BrIMbIBaHUE coiell MpUMEHSIETCsl Ha C1a003aCcOJIEHHBIX MOYBAX € TITyOOKHM
3aJIETAaHUEM IPYHTOBBIX BOJI.

4) Buonoruyeckas peKyJbTHBAIMS HAlpaBlcHa Ha 3aKPCIUICHUE MOBEPXHOCTHOIO CJIOS
MOYBbl KOPHEBOW CHCTEMOW pACTEHUM, CO3[JaHUE COMKHYTOT'O TPaBOCTOSI M MPEIOTBpAIICHUE pa3-
BHUTHsI BOJTHOM ¥ BETPOBOU IPO3UHU.
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OpuuM U3 crocoOoB OMOIOrHMYECKOl peKyIbTUBAIIMM 3aCOJCHHBIX 3eMelb SBJSETCS BbIpa-
MBaHKUe TaloPUTOB. ['anouThI - pacTeHus, criocoOHbIE HOPMATBHO (PYHKIIHOHUPOBATH M TIPOIY-
IUPOBATh B YCJIOBUAX BBICOKOTO COJEP)KaHUS COJIeH B IMOUYBE Oyiarojaps HaJIMYHUIO MPU3HAKOB U
CBOICTB, BOHUKIIIUX B MPOIIECCE IBOIIIOIMHU 0T BIUSHUEM YCIOBHUN CYIIECTBOBAHHUS.

Pacconenue moyB ¢ momorpio ramopuToB ABISETCS d(Q(PEKTUBHBIM CIIOCOOOM yajIeHUS
BPEIHBIX JUIsI KyJIbTYpHBIX PAcTeHUW coiiel u3 mouBhbl. llepuon paccosieHusl moYB TramoduTaMu,
MOKET COCTaBUTh 4-7 5eT. BrpIpaluBaHue MHOTOJIETHUX PAaCTEHUH-TaTO(QUTOB TaKKe IMO3BOJIUT
CHU3UTh MHTCHCUBHOCTH COJISTHOW PO3UHU C TEPPUKOHOB.

Kaxk moka3eiBaeT 0030p METOJI0OB, CHUKEHNUE HMHTEHCUBHOCTH BETPOBOW IPO3UHU COJICH C Tep-
PUKOHOB U PacCOJICHUE MOYB IyTEM BBIpAIIMBaHUs TanoQUTOB sBJseTCs Hanbomnee 3()PeKTUBHBIM
CrocoO0OM, Tak Kak IMPHU MPOMBIBKAX COJIM HE BBIBOISITCS M3 OMOJOTUISCKOTO KPYTroBOPOTa, a TOJIb-
KO TiepepacnpeaensiioTcs B TOYBEHHBIX TOPU30HTAX.
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1. Crporanos b.II. ®usnonorunueckue OCHOBHI cojeycroitunBoctu pacteHuil. — M.: AH CCCP,
1962. — 366 c.
2. MunnuaxmetoB U.C. PekynbTuBaius 3emMenn. MeToandeckue ykasanus / noa pea. Umbynatos
M.I.-VY¢a: BI'AY, 2012. - 20 c.
3. Jlomarosckas O.I'., Cyrauenko A.A. Menunopauus mo4B. 3acoyieHHbIe 1MouBHl. — VpkyTck, M3a-
BO Mpk.yH-Ta. — 2010. — 101 c.
4. Cnoco0 co3iaHusi MOYBEHHO-PACTUTENBHOIO MOKPOBa IMpPH PEKYJbTUBALMU HApYILIEHHBIX 3€-
menb. Pexum  pmoctynma:  http://www.findpatent.ru/patent/248/2484613.html JHara poctyna:
06.02.2014.

73


http://www.findpatent.ru/patent/248/2484613.html�

VJIK 631.4:502.3
AHAJIN3 TEXHOJIOTUYECKHUX CITOCOBOB CKJIAJIMPOBAHUSA
TBEPJIBIX M JKUJIKUX OTXOJ0B KAJUIHOIO MPOU3BOICTBA

benopycckuii HaLIMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
@aKyJIbTET TOPHOTO JIE€7Ia U NHKEHEPHOU 3KOJIOTUH

Jlanmuckas B.O., rp. 102311
Hayunslii pykoBoAUTENb — KaH[I. TEXH. HAyK, JoueHT bacanait 1. A.

XBOCTOBOE XO3SIMCTBO KAJHIHOTO MPOU3BOJCTBA CBS3aHO C YCTPOUCTBOM COJIEOTBATIOB (TEp-
PHKOHOB) U3 TBEP/BIX TAIUTOBBIX OTXO/0B O0OTAICHUS PYbl, CTPOMTEIBCTBOM U IKCILTyaTaluei
[UIAMOXPAHUIUI JUTsSI CKIQAUPOBAHUS JKUIKUX TIMHUCTO-COJIEBBIX IIIaMoOB. [Ipu cyIiecTByommx
crioco0ax o0orameHus pya KOJIUIECTBO OTXOA0B M 3aHMMaeMasi HMH IUIOHIa (b Oy/IeT HHTEHCUBHO
YBEITMYUBATHCS.

OTIMYHUTENIbHON O0COOCHHOCTBIO TaJMTOBBIX U IIUTAMOBBIX OTXOJOB SIBIISICTCS BBICOKOE (10
95%) comeprxaHue B HUX JIETKOPACTBOPUMBIX B Bojie cosei. [Ipu Bo3aeicTBiM aTMOC(EPHBIX 0Ca-
KOB Ha COJICOTBAJIbI U IUIAMOXPAHMUJIMINA OOpa3yloTcs M HAKAIJIUBAIOTCS XJIOPHIHO-HATPHEBBIE
paccosbl, 4TO MPUBOIUT K XMMHUUECKOMY 3arpsi3HEHUIO TTOYB C TeHACHIIMEH PaCIIUPEeHUs IJI0MAAeH
3aconenusd. Kpome Toro, mpuurnHaMu pacrpoOCTpaHEHUs 3aCOJIEHUSI HA 3HAUUTEIbHbIE TEPPUTOPUU
SBIISIIOTCSL BETPOBAsl M BOJIHAS dPO3Us, a TAKXKE BBIOPOCHI CONSTHOM MBLTU OT 000raTUTENbHbIX (Haod-
PHK, U4TO yCHIIMBAET OOIIYIO KapTUHY 3aconeHus. Ocenasi Ha MOUBe, COISTHBIE BEIOPOCHI 3arpsI3HSIIOT
BEPXHUMU IIOAOPOIHBIN CIION.

B cBsi3u ¢ 3THM, 0COOYIO aKTyaJIbHOCTh MTPHOOPETAIOT CIIOCOOBI MPEIOTBPAIIEHUS 1 MUHUMHU-
3alMM 3aCOJICHUS TOYB, a TAKXKE CIMOCOOBI UX PEKYIBTHBAIMHM B pallOHE MPOU3BOACTBEHHOU nes-
TETLHOCTHU TIPEIPUSITHSI.

OpHuM U3 AEMCTBEHHBIX HAMPaBlIEHUHN MPEIOTBPAIICHUS U MUHUMHU3AIMY 3aCOJICHHUSI SIBIISIET-
Csl pallMOHAJILHOE Pa3MEIIEHUE U YCTPOICTBO COJIEOTBAIOB U IIIAMOXPAHWINL] C YUYETOM paliOHM-
pOBaHMSI TEPPUTOPUHU IIAXTHBIX MOJEH NEHCTBYIOIIUX U MEPCIEKTUBHBIX PYAOYNpPaBICHUN. YCTa-
HOBJICHa BO3MO)KHOCTh HCIIOJIb30BaHHS OTPAOOTAHHBIX NUTAMOXPAHWIIUIL B KaYe€CTBE OCHOBAHUS pac-
HIMPSIEMBIX COJICOTBAJIOB, YTO MO3BOJISIET 3HAYUTEIILHO COKPATUTh IJIONIA/IH, 3aHUMAaEMbIE OTXOaMHU, a
TaK)Ke CHU3UTD 3aTPAThl HA CO3/IaHKE MTPOTUBOPHIBTPAIIMOHHOIO 3KpaHa B MX OCHOBaHuH [1, 2].

Pa3paborana TeXHOJIOTHUS pereHepanuy oTpadoTaHHBIX HUIAMOXPAHMINL, KOTOpas aeT BO3-
MOKHOCTh HEOJAHOKPATHO HCIOJIb30BaTh IOCTPOEHHBIE €MKOCTH AJIS CKJIAJAMPOBAHMSI LIAMOBBIX
orxon10B. Hanbosee npeanoyTUTENbHBIM, C TOYKH 3pEHUS MCIOJIb30BaHUs [IIAMOBBIX OTXOO0B KakK
UCTOYHHUKA 1osie3HOro npoaykra KCl 1 MHKpO3JIEMEHTOB, SIBJISETCS MPOU3BOJICTBO HOBBIX (hopm
yA00peHu 1 METMOPAHTOB, KOTOPBIE MPOLUIH YCIEIIHbIE UCIIBITAHUS B CEILCKOM XO3SICTBE.

[Tpobnema oTuy>KACHHUS 3eMeIb B PE3YJIbTAaTe X 3aCOJICHUS CTOUT 0CO00 OCTPO, TaK KaK exe-
rOJHO HaOJII0AeTCs POCT TEXHOTEHHOM HAarpy3Kd Ha MOYBBI Ha (POHE MPUPOTHBIX OCOOCHHOCTEH,
ONaronpusATHBIX s (OPMUPOBAHUS ITOTO SIBICHUSA. B CBSI3W ¢ 3THM, HEMAJIOBa)KHOE BHHMAHHE
yaenseTcs: crnocodaM JUKBUIAIMHN XPAHWIUIL OTXOA0B KAIMHHOW NMPOMBIIUIEHHOCTH U PEKYJIbTH-
BaIMK 3eMelb. Tak, pa3paboTaH croco0d JTUKBUIAIMN COJICOTBANIOB HA KAJIMWHBIX pyaHuKax [4] my-
TEM 3aKauKh 0Opa30BaBIIMXCS HA IJIOLIAAM €ro JIOKa COJIECOAEP KAIUX BOJ B MOJ3EMHBIN BOJIO-
HOCHBIN F'OPU30HT.

Lenblit psia pa3pabOTOK HAIIPABIIEH HA COBEPIIEHCTBOBAHUE METOOB MOJ3EMHOT0 CKJIaJAUpO-
BaHMSI OTXOJIOB KAJIMWHON MPOMBIIUIEHHOCTH, KaK TBEPABIX TAIUTOBBIX, TAK U KUJKUX TJIMHUCTO-
COJIEBBIX, a TAaK)K€ TOKCUYHBIX OTXOJOB JAPYTUX MPOU3BOACTB. BeayTcs paboThl B HanpaBiIeHUH CO-
BEPIICHCTBOBAHMS CIIOCOOOB 0TBaJI000pa30BaHUs OTXO0B KAJMIHOTO MPOU3BOJCTBA, COKPAIICHUS
IonIaiel, 3aHUMaeMbIX XPaHWIUIIAMHI OTXO/I0B.

74



Pa3zpaOoTaHa TEXHOJIOTUS COBMECTHOIO CKJIAJMPOBaHMs I'AJIMTOBBIX U IIJIAMOBBIX OTXOJIOB,
MIO3BOJIAIOIIAs UCKIIIOUUTh CTPOUTENIBCTBO LIJTAMOXPAHUIIUIL, a TAKXKE COKPATUTh IIJIOIIAIb 3€MEIb,
OTBOAMMBIX MOJ XBOCTOBOE X03siicTBO [5]. [Ipr cOBMECTHOM CKIaIMpOBaHUH OTXOJOB COZIEpIKa-
HHUE TJIMHHUCTBIX HIIAMOB 10 25% He BBI3BIBACT CYLIECTBEHHOI'O M3MEHEHHS IoKa3aTeneil olriei
IIPOYHOCTU CMECH, a II0 CPABHEHHIO CO CBEKUMH YMCTBIMH T'AJIMTaMU, AK€ HECKOIBKO €€ IOBBILIACT.

B pab6ore [6] mpeanaraercsi cioco0 moa3eMHOr0 XpaHSHHs KHIKUX OTXOJ0B IPOMBIIIICHHO-
IO IIPOU3BOJCTBA, 3AKIIOYAIOIINNCS 3aKaYMBAHUN PA3JINYHBIX 110 COCTaBY OTXOAOB B T'MJpaBJIHYE-
CKH M30JINPOBAHHBIC IPYT OT ApYyra y4aCTKH IUIACTA.

ConeoTBaibl, NUIAMOXPAaHWIUINA M PACCOJOCOOPHUKHU CYIIECTBEHHO BIMSIOT Ha COCTOSTHHME
OKpY Karolled cpelpl, XUMUYECKHI COCTaB MOBEPXHOCTHBIX, MOJ3EMHBIX BOJ M IIOYB B IIpeaeax
30HBI UX BJIHUAHUA. B CBA3M € 3TUM 11€/bI0 OOJIBIIMHCTBA pa3pabOTOK SBISETCS CHUKEHHUE BIMSHUS
CKOIUIEHHI OTXOJI0B KaJIMMHOM MPOMBIIUIEHHOCTH Ha OKPY KAIOIILYIO CPELy.

ABTOpBI 3allaTEHTOBAaHHBIX pa3pabOTOK MpeaIaraloT METOJbl MPEIOTBPALICHUS 3aCOJNECHUS
104B 1pu HOPMUPOBAHHHK COJCOTBAIOB [7], MOBBILICHUS YPHEKTUBHOCTH THAPOU3OIISLUH COICOT-
BaJIa IIyTeM TOPKPETHPOBAHKS €r0 MOBEPXHOCTH TJIMHUCTO-COJICBBIM NUIaMOM [8], mOBBIIICHUS d(-
¢extuBHOCTH O0TBaIO0Opa3oBanus [9] myTeM 3amoiHEHUsT 30H BHIEMKH MOPOJ ¥ KOHLEHTPUYHOTO
pa3MeIIeHus OTXOI0B 00OTaIeHHs B OTBAJI C OPUEHTALMEH MEJIKOW U CpeTHel (PpaKunii B BEpXHUX
CIIOSIX OTBaJIa, MO3BOJISIOIIIE CHU3UTh HEraTHBHOE BO3/ICHCTBHE Ha OKpyxKarollyto cpeny [10].

@usu4ecKue CBOMCTBA, MIPOLECCHI BIIAr0-, BO3AYyX0- U TEILIONEPEHOCA B 3aCOJICHHBIX IIOYBAX
UMEIOT CBOIO CIIEU(UKY, OTIUYAIOLIYIOCS OT MPOLIECCOB B HE3aCOJIEHHBIX oyBaX. COOTBETCTBEH-
HO WU PACTUTENIBHBIN MIOKPOB pearupyeT He TOJIBKO Ha COJIEpkKaHUE U COCTaB COJICH, HO U HA HaJM-
yue B MOYBE JOCTYNHOM BlIaru, BO3Ayxa, Temia, T.e. Ha (pU3MUYecKue YCIOBUS POCTa U Pa3BUTH,
KOTOPBIE 3aBUCAT OT U3MEHEHMs COCTaBa U coaepkaHus cosiel. Ocobast poib 31€Ch MPUHAMIEKUAT
(Gu3MUeCKUM CBOWCTBAM, ONPEIEISIONINM TPAHCIOPTHYIO (DYHKIIMIO MTOYBBI. 3aCOJIEHUE T10YB SIBJISI-
€TCsl CepbEe3HON MPUUMHON CHHKEHUS TUI0IOPOIUS IOUYBEHHBIX CUCTEM, OOEHEHUS UX BHJIOBOTO CO-
CTaBa, a TAKXKE 3aTPYJHSIET €CTECTBEHHBIE ITPOLIECCH CAMOBOCCTAHOBIICHUS U CAMOOUNIIICHUS T10YB.
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V]IK 625.72
BJIMSTHUE IOPOKHO-TPAHCIIOPTHBIX MTPOVCIIECTBU
HA OKPYJKAIONIYIO CPEJTY

YO «Morunesckuii Boiciinii koutemx MBJI Pecty6nuku benapyce»
@DaKyapTET MUIULIUU

TamuaoBcknuii P.B., 22 B3Box
HayuHb1i1 pykoBOoauTENb — KaHA. TEXH. HAayK, JoueHT Makanapus J1.1O.

TpaHcnopT sIBISETCS CBA3YIOLIMM 3BEHOM COBPEMEHHOW CHCTEMBI XO34MCTBOBaHUS. ABTO-
MOOWIIBHBIA TPAHCTIOPT MPEJCTABISAET OO0 MCTOYHHK MOBBIIICHHOW OMACHOCTH, KOTOPBHIA HECeT
ONPENIETICHHYIO YTPO3y JJIsl OKPYIKAIOIIEH CpeIbl.

Bo-niepBrixX, ipu 6e3aBapHifHON AKCIUTyaTallidl TPAHCIIOPT SBISETCS UCTOYHUKOM BPEITHBIX
BBIOPOCOB, KOTOPBIE K BEIMKOMY COXAJIEHUIO HE OTPAHMYMBAIOTCS BBIXJIOMHBIMU Ta3aMH, a Mpej-
CTalOT B pa3IMUHBIX IposiBaeHUsX. Hampumep, npu 3anpaBke aBTOMOOWIISE KMEET MECTO MCIIApEHUE
TOTUTMBHBIX Ta30B, TAKXKE CIEAyeT OpaTh B pacueT M HEPEUICHHYIO MPOoOIeMy yTUIU3aluu PacXo-
HBIX MaTepUajOB U HEUCIIPaBHBIX 3allaCHBIX YacTEH, a TaAKXKe U 3arpsA3HEHUs [IPU MOWKE aBTOMOOHU-
JIei, 4TO B MOCJIETHEE BPEMS JeNIaeTCsl HACTOIBKO PBSHO, YTO MpU J100aBIEHUN aBTOMOWKAMH «XH-
MUU» HaIllpOYb 3arps3HsIeTCs U 0€3 TOr0 HEYHCThIE CTOKOBBIE BOBI.

OnHako B Cilyyae BO3HHKHOBCHHUS JOPOKHO-TpaHCHOpTHBIX mpowuciinectsuii (JITII) Bo3Hu-
KaloT Jpyrue omacHocTd. M camoe rpyctHoe, 4ToO HpU 3TOM CTPaJacT YEJIOBEK, €ro 3/J0pOBbE,
KU3Hb... TpaHCIOPTHBIMU CPEACTBAMU NEPEBO3UTCS BCE TO, YTO MOKET TOPETh, B3PhIBATHCA U 3a-
IPSA3HATH NMPUPOAHYIO Cpelly U NaryOHO JelcTBOBaTh Ha nroael. IlpouciiectBus Ha TpaHcHopTe
npoucxoaT B hopme aBapuii U karactpod. Onnum u3 takux npoucuiectsuit sisercsa JATIIL. Exe-
rogao B mupe B JATII morubaer Gosee 2 MiTH. 4el., a 00IIee YUCIIO TMOTYYHBIINX TPaBMBbI, TPEBHI-
maet 50 miH. yen. B Pecniy6nuke benapych ke exxeromno npoucxoaut ot 7000 o 8000 ATII, npu
3TOM 3a roJ noru6awt 1,5-2 ThIC. YelOBEK, HECKOJBKO THICSY IOJIy4aloT TpaBMbl. CoriacuTecs,
1 dpHI 3aCTABISIOT 3ayMaThCs!

Benp, Kak M3BECTHO TPaHCIOPTHOE CPEICTBO OTHOCSTCS HE TOJBKO K MCTOYHUKAM I1OBBI-
IICHHOW OTIACHOCTH, HO ¥ B TOM YHCJI€ PKOJOTHYECKON. A 10 oHuITMaIbHBIM JaHHBIM, B benapycu
3apErucTPUPOBAHO OKOJIO 2,5 MIJITMOHOB JIETKOBBIX aBTOMOOMIEH. W moau morubaroT Ha Joporax
HE TOJIBKO IO MPUYMHE HAe3/1a WK CTOJIKHOBEHUH, a ellle U OT pa3Iu4HbIX (PAaKTOPOB, KOTOPHIE BbI-
3BaHb!l [ITII. DTO 1 B3pBIBBI, U BO3TOPAHUS TPAHCIIOPTHBIX CPEICTB, M TAK)KE HENPABUIIBHO WM HE-
CBOEBPEMEHHAs MEIUIIMHCKAs IIOMOILb, KOTOpasi TpedyeTcst 6ojiee YeM B MOJIOBUHE CIIy4aeB.

CrpazmaroT OT 3TOro JIOJU, OKpYyXKarollas Hac MpUpoJa BKIIIOUYAs KUBOTHBI U PACTUTENb-
Hbeli Mup. He cnemyer 3a0biBaTh, 4To 3auactyto B pesyabrate JITII cTpamaroT pa3auvHbie 3eJIeHbIC
HACAX/ICHUS U KUBOTHBIE. Benb 3Ta 4acTh *KUBOW 000JIOUKH TJIAHETHl HEMAOBaXKHAs! JJIsl HAIIETO
C BAMHM CYILIECTBOBAHMSL: JIEC — 3TO JIETKUE IUIAHETHI, B PACTEHUSX U JIEPEBBAX MPOUCXOIUT PEAKLIUS
¢dorocunTe3a, Onarogapss KOTOPOi YeIOBEK MOJy4YaeT BO3MOKHOCTh JbINIATh, CYIIECTBOBATH; JKU-
BOTHBIE TaK)K€ YYYBCTBYIOT B IIPUPOJHOM KPYTrOBOPOTE, BBICTYIIAE€T B PAa3HbIX POJISAX OYEHb BaXK-
HBIX JIJIS1 4EJIOBEKA.

Brixom Mbl BUIUM B CIIETYIONIEM: YBEIHYUTh KOJTMYeCTBO MOOMIBbHBIX HapsjaoB I1C 'AU
Y UX YUCIIEHHOCTb, ONIEPATUBHO paccMaTpUBaTh AMUCIOKalMio HapanoB I'AM mis mMakcuManbHOIO
NpUOIIKEHUsT UX K MeCTaM KOHIEHTPALMU JOPOXKHBIX MPOUCIIECTBUM, MOBBICUTH KOHTPOJIb CO
CTOPOHBI COTpYyAHUKOB ["AM 3a 6€30MacHOCTBIO JJOPOKHOTO JIBUIKECHHUS C LENbI0O YMEHBIICHUS KO-
nudecTtBa coBepmaembix J[TII ¢ mocTtpagaBmuMu rpakaaHamMu ¥ yIiepoOoM Uisi IPUPOABI, pac-
CMaTpUBATh U AHAJIU3UPOBATH NIPUUMHBI U YCIOBHS BOZHUKHOBEHHUS Ka)KIOI'0 IPOUCIIECTBUSA U MX
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BJIUSIHUE HA OKPYKAIOUIYI0 cpely. OTO ompeaeiaeHHo noMoxeT yMeHbluTh JITII, a 3Hauyut
YMEHBUINTD U BIUSHHUE Ha 3Kosoruio PecyOonuku benapyce v Halieil miiaHeThl B LIEJIOM.

YK 628.517
IIYMOBOE 3AT'PA3HEHMUE,
KAK PE3YJIBTAT 3KCIVIYATAIIUU ABTOMOBUJIBHOI'O TPAHCIIOPTA

YO «Morunesckuii Boiciinii koseax MB/I Peciy6onuku benapyceb»,
dakyabTeT MUIULIUN

Ilermos C.A., 22 B3BOI
Hayunsrit pykoBoauTens - KaH . TeXH. HayK, noueHT [I.FO. Makarapust

Vke NaBHO aBTOMOOWJIBHBIA TPAHCHOPT MPOYHO BOMIEN B HAIIy IOBCEIHEBHYIO >KH3HB,
npuHocs ¢ co00l Takue 6yara, OT KOTOPBIX YEJIOBEUECTBO YK€ HE XO4eT OTKa3bIBaThes. B HacTos-
1ee BpeMs A0S JMYHOTO aBTOMOOMIIBHOTO TpaHcmopTa B Hamei crpane cocraBiser 80 %. Kax-
JBIH TO/I KOJIMYECTBO aBTOMOOMIIEH yBenuuuBaeTcs Ha 6-9 % 1o OTHOIIEHUIO K MPOILIOMY TOXy,
IIPUYEM B OCHOBHOM 3a CUET YBEJIMYEHHUS NapKa UHJMBUYaJIbHOTO aBTOTPAHCIIOPTA.

OnHaKo KOHCTPYKIIMM COBPEMEHHBIX aBTOMOOMIJIEH HE COBEPILICHHBI U Hapsly CO MHOTUMHU
NPEUMYIIECTBAMU IKCIUTyaTallud aBTOTPAHCIIOPTa BCTPEUAIOTCS M HeOocTaTku. Tak, B mpoiecce
JIBIDKEHUS] aBTOMOOMIIeH oOpa3yercsi 60J1b110€ KOJIMYECTBO 3BYKOBBIX KOJI€OaHUN, KOTOPbIE aKTHB-
HO TIEpeXoAsT B mryM. PaccmaTrpuBas aBTOMOOMIIE MOXKHO BBIJICITUTH CJIEIYIOIINE HCTOYHUKH IITy-
Ma: paboTa JBUTaTeNs BHYyTPEHHETO CrOpaHus M IBUKEHUE Ha HU3KHX Iepefadyax, TpeHUe Koyeca o
JIOPO’KHOE TOKPBITHE, COPOTUBIICHUE BO3/1yXa JBUKEHUIO aBTOMOOWJISI, HEUCIIPABHOCTH pa3iny-
HBIX MEXaHU3MOB M CUCTEM aBTOMOOWJISA, IPOLIECC pa3roHa U TOPMOXKEHUS.

Boznymnas cpena sBasieTCsl paCpOCTPaHUTENEM TaKUX KOJIOTUYECKUX 3arpsi3HUTENEH, Kak
IyMbl, MH(pa3ByK, BUOpaAILlK, IEKTPOMArHUTHBIE 110JI1 U MOHU3UPYOIUE U3itydeHus. Paznuuator
JIBa BUJIA LIYMOB — BO3JYIUHBIA U CTPYKTYPHBIM. BO3MyIIHBINA IIyM paclpOCTPAHIETCS B BO3IYyXE
OT UCTOYHUKA BO3HUKHOBEHUS JI0 MECTAa HAOIOACHUS, CTPYKTYPHBIN IIyM HU3Jy4aeTcs MOBEPXHO-
CTSIMM KOJICOJIOIIMXCSI KOHCTPYKLMI CTEH, MEePEKPhITUI, IEPEropoAoK 3AaHui. B 3aBucuMocTH OT
(Gu3n4ecKkoil MpUpoabl MIyMbl MOT'YT OBITh MEXAHHMUYECKOT0, a3pOJIUHAMUYECKOI0, 3JIEKTPOMArHUT-
HOT'O, TUAPOAVMHAMHUYECKOTO MPOUCXOXKACHNUS. BOo3aylIHbIN IyM NPOHUKAET B IMOMEIICHUS YEpe3
3aKpBIThIE UM OTKPBIThIE OKHA, (JOPTOUKH, a TAKXKE CTEHbI; BUOpALIMU NEPEJAOTCs 10 IPYHTY WIN
TpyOOIpOBOAaM, HIYIIUM K CTPOUTEIHHBIM KOHCTPYKIMAM, KOJI€OaHUs KOTOPBIX BBI3BIBAIOT MOSIB-
JICHHE CTPYKTYpPHOrO HIyMa. BosHuKaromee mpu 3TOM 3BYKOBOE JIaBJICHUE OKA3bIBACT Pa3pyLIM-
TEJIbHOE BO3CHUCTBUE HA OPTaHU3M UEJIOBEKa, OCOOCHHO Ha €ro MCUXUKY .

[ITymoBBIE XapaKTEpPUCTHKH TPAHCIOPTHBIX CPEICTB HAa AaBTOMOOMJIBHBIX MAarucTpaysx
KpYIHBIX ToponoB benapycu cocramstor 70...85 nb. Ha oTaenpHBIX NPUTOAHBIX Ui 3aCEICHUS
TEPPUTOPUSAX, MPUMBIKAIOIINX K MPOMBIIIICHHBIM IPEIIPUATAAM KPYIHBIX TOPOJOB, YPOBHU 3BY-
koBoro mamienusi gocturarot 100...120 ab (mpu momyctumom ypoBae B 60 nb). B menom Gonee
YeM YeTBEPTasl 4acTh TEPPUTOPHH, Ha KOTOPO mpokuBaeT okojio 30 % HaceneHus ropoja, Haxo-
JIUTCS B 30HAX aKyCTHUYECKOTO JHCKOM(popTa.

Bosnblioe 3HaueHne A1 3alUThl aTMOC(EPHOTO BO3yXa UMEIOT MEPOIIPUATHUS IO O3€JICHe-
HUIO TOPOJIOB U IIPUTOPOAHBIX 30H. M3BECTHO, UTO 3€JIeHble HAaCaKJIEHUS — «JIerkue» ropoja. OHu
OYMIIAIOT BO3yX OT BPEAHBIX BEIIECTB, IBUIX, Ta30B, CHIKAIOT LIYM B JKHJIBIX KBapTallaxX, MOBBI-
IIAI0T BJIQYKHOCTH BO3/yXa B jkapkue JHU. OIUH TeKTap 3eJeHbIX HacaXJIeHHi 3a roj ounmaet 10
MJTH. M° BO3/lyXa, 4 32 4ac TOTJIOMAET 8 KI' YITIEKHCIOro ra3a, KOTOPBIi BBIIBIXAIOT 33 9TO BPeMs
200 gemnoBex.

77



Onnako cotpynuuku ['AU, koTopsie HeCcyT Ciayk0y Mo 0OeCredYeHHI0 O€30MacHOCTH J0-
POXHOTO ABMXKCHUSA HAa OKUBJICHHBIX MCPCKPCCTKAX KPYIHBIX TOPOAOB, CIKCIHCBHO IMOJABCPIrar0TCA
TIOBBIIIEHHOMY BO3JICHCTBHIO IITyMa, KOTOPBIA yXY/IIIAET ICHXUYECKOE COCTOSTHHE, MPUBOJIUT K TI0-
BBIIIEHHOW YTOMJIIEMOCTH U cTpeccy. OTCyTCTBHE HOPMAJIBHOIO OTAbIXa MOCJIE TPYIOBOTO JIHS
NPUBOJUT K TOMY, YTO €CTECTBEHHO Pa3BUBAIOIIEECS B Mpoliecce padoThl YTOMIICHHE HE MCUYE3aeT,
a TIOCTENEHHO MEPEXOIUT B XPOHUYECKOE MEePEyTOMIICHHUE.
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Cexmus
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YK 620.92:811.111

RENEWABLE-ENERGY TECHNOLOGIES ARE GETTING BETTER AND
CHEAPER EVERY YEAR
Goncharov F.N., gr. 10601212
Supervisor — Bogdanova L.1., senior teacher

There is unprecedented interest in renewable energy, particularly solar and wind energy,
which provide electricity without giving rise to any carbon dioxide emission. Harnessing these for
electricity depends on the cost and efficiency of the technology, which is constantly improving, thus
reducing costs per peak kilowatt. Utilising solar and wind-generated electricity in a stand-alone sys-
tem requires corresponding battery or other storage capacity. But the invention of new battery is
rarely greeted with as much excitement as the latest smartphone. The energy industry is widely per-
ceived as sluggish, a provider of basic services and lacking creativity. Low-carbon performance is
not visible to most consumers and carbon is not priced in the global market. Therefore public poli-
cies to encourage the development and adoption of renewable-energy technologies are essential.

Some governments are considering reducing their support for renewable-energy projects.
But now is not the time for this. Each day that we delay implementing low-carbon energy technolo-
gies we increase the likelihood of damage from climate change — from storms and floods to forest
fires.

The response of the global energy industry to even modest policy interventions has been re-
markable. Led by China, Europe, the United States and Japan, the alternative-energy sector is
booming worldwide. Solar and wind technologies have improved most rapidly in the past three dec-
ades, with photovoltaics a hundred times cheaper today than in 1975.

Rapid innovation

The speed of energy-technology innovation is only just coming to light as long-term data
sets become available. Analyses of 30 or more years of data show that the costs of renewable-
energy technologies have fallen steeply. Photovoltaic module costs have plunged by about 10% per
year over the past 30 years and the costs of wind turbines have fallen by roughly 5% per year. Pro-
duction levels for both technologies have risen by about 30% per year on average.

Some technologies are more open to improvement than others. Compact, modular systems,
such as photovoltaics and electronics, are easily experimented on. And processes that may be
achieved through alternative designs or materials offer more avenues for advancement. The diver-
sity of semiconductors, for example, is behind the recent development of high-efficiency perovskite
solar cells. Other technologies are harder to improve. Those with high commodity costs, such as
coal-fired electricity, soon hit cost floors in the marketplace.

Photovoltaic systems and wind turbines are therefore better candidates for sustained cost re-
duction than large nuclear or coal plants. The lower price of solar cells today is due to increasing
the efficiency with which sunlight is converted to electricity within modules, less manufacturing
waste and greater economies of scale.

Wind turbines have seen similar progress, reaching higher wind speeds at greater heights to
deliver more energy per cost of installed unit. Indeed, wind energy now competes economically
with fossil-fuelled thermal power plants in several places, including Texas, and in Denmark it sup-
plies 30% of electricity consumption.

Knowledge about how to design, build and integrate these technologies into the energy in-
frastructure has also grown. For example, it takes roughly half the time to install a solar system in
Germany compared with the United States, thanks to a more experienced workforce and stream-
lined permit processes.
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The recent growth in energy patents reflects the increasing knowledge generated in laborato-
ries and on the manufacturing floor. The numbers of patents for solar and wind technologies have
risen globally by about 15% and 20% per year on average, respectively, in the past decade — rates
comparable with information technologies.

Patenting rates remained flat for nearly two decades until the early 2000s, when they rose
again. This time it was necessary to get investment from industry, in response to various govern-
ment incentives and regulations.

Certain nations are now clear leaders in innovation. Japan dominates in terms of cumulative
energy patents filed. But in the past ten years growth has been driven by China and the United
States, which together account for roughly 60% of renewables patents published globally per year
and 60% of all energy patents. China has been the front runner in coal patents for 15 years and, in
the past decade, has overtaken the United States in annual patent numbers for wind and solar as
well. Europe has seen a tripling of renewables technologies patents in the past decade, whereas the
region's patents related to fossil fuels have declined.

Underlying these cost and patenting trends is a diversity of national or regional policies, in-
cluding research funding, market incentives such as feed-in tariffs, subsidies and regulated adoption
levels. China has set a target to supply 15% of energy for electricity production with renewables by
2020, and Germany plans to produce 35% of its electricity through renewables by 2020. In the
United States, 29 states and the District of Columbia have adopted renewables portfolio standards
that require specified installation levels of renewable energy.

Maintain momentum

Even with extreme energy-efficiency measures, developed countries will need to meet from
75% to 100% of their power demand with carbon-free sources by 2050, compared with 30% glob-
ally today, to hit emissions targets. The remainder could be produced with clean coal (with carbon
capture and storage) and natural gas.

Sustained public policies and monitoring of technology performance are needed to support
further progress in a variety of low-carbon technologies for electricity, transport and heating until
they can support themselves. Wind and solar energy have delivered the greatest bang per buck so
far, in terms of improvements in cost, patenting and market growth, and further developments
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should be supported. Because both types of power are intermittent, storage technologies should also
be priorities for government investment.

The rapidly changing landscape of energy-technology patents and manufacturing costs, ex-
emplified by the rise of China in these areas, cautions nations and corporations to build experience
quickly in these fast-moving markets. Such momentum is evident in the highly efficient assembly
lines now running at Yingli Solar's headquarters in Baoding, China, and in petrol stations in Sweden
that offer drivers a choice of natural gas, biofuels, diesel and petrol.

What is the nature and importance of the renewable energy in our country? Development
and effective use of renewable energy sources has a fundamental importance since in the short term
they represent the real potential of local fuel and energy resources that can be efficiently involved in
the economy and favor the rise of the energy security of the country.

It is worth noting that the government of Belarus attaches high priority to renewable energy
in its overall policy. The country has made certain achievements in this domain on the domestic
front. At the same time, Belarus is keen to go to greater lengths in order to contribute to more vi-
brant co-operation in this area internationally. The Belarusian government has been favoring for-
eign investors lately, especially in such areas as renewable sources of energy. Such a conclusion
may be drawn from the experience of specific foreign investors taking their first steps in Belarus.
However, the government still has much room for improvement in this regard, and should provide
the investors operating in the renewable energy sector with greater incentives, simplify the proce-
dures for issuing planning permissions, for agreeing upon and issuing expert opinions on designs,
connecting to the power grid, and improve the normative technical base. Development of the re-
newable energy sector is of particular importance for the Republic of Belarus.
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STOCK MARKET
Shevando O.A., Group 10302113
Supervisor — Akulich T.N., teacher

The stock market. To some, it’s a puzzle. To others, it’s a source of profit and endless fasci-
nation. The stock market is the financial nerve center of any country. It reflects any change in the
economy. It is sensitive to interest rates, inflation and political events. In a very real sense, it has its
fingers on the pulse of the entire world. Taken in its broadest sense, the stock market is also a con-
trol center. It is the market place where businesses and governments come to raise money so that
they can continue and expand their operations. It is the market place where giant businesses and in-
stitutions come to make and change their financial commitments. The stock market is also a place
of individual opportunity.

The phrase “the stock market” means many things. In the narrowest sense, a stock market is
a place where stocks are traded — that is bought and sold. The phrase “the stock market” is often
used to refer to the biggest and most important stock market in the world.

We have said that common stocks are shares of ownership in corporations. A corporation is
a separate legal entity that is responsible for its own debts and obligations. The individual owners of
the corporation are not liable for the corporation's obligations. This concept, known as limited li-
ability, has made possible the growth of giant corporations. It has allowed millions of stockholders
to feel secure in their position as corporate owners. All that they have risked is what they paid for
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their shares. A stockholder (owner) of a corporation has certain basic rights in proportion to the
number of shares he or she owns. A stockholder has the right to vote for the election of directors,
who control the company and ap-point management. If the company makes profits and the directors
decide to pay part of these profits to share-holders as dividends, a stockholder has a right to receive
his proportionate share. And if the corporation is sold or liquidates, he has a right to his proportion-
ate share of the proceeds.

What type of stocks can be found on stock exchanges? The question can be answered in dif-
ferent ways. One way is by industry groupings. There are companies in every industry, from aero-
space to wholesale distributers. The oil and gas companies, telephone companies, computer compa-
nies, auto companies and electric utilities are among the biggest groupings in terms of total earnings
and market value. Perhaps a more useful way to distinguish stocks is according to the qualities and
values investors want. The phrase "growth stock” is widely used as a term to describe what many
investors are looking for. People who are willing to take greater-than-average risks often invest in
what is often called "high-growth" stocks—stocks of companies that are clearly growing much
faster than average and where the stock commands a premium price in the market. The rationale is
that the company's earnings will continue to grow rap-idly for at least a few more years to a level
that justifies the premium price. An investor should keep in mind that only a small minority of
companies really succeed in making earnings grow rapidly and consistently over any long period.
The potential rewards are high, but the stocks can drop in price at incredible rates when earnings
don't grow as expected. For example, the companies in the video game industry boomed in the early
1980s, when it appeared that the whole world was about to turn into one vast video arcade. But
when public interest shifted to personal computers, the companies found themselves stuck with
hundreds of millions of dollars in video game inventories, and the stock collapsed.

There is less glamour, but also less risk, in what we will call—for lack of a better phrase —
"moderate-growth™ stocks. Typically, these might be stocks that do not sell at premium, but where it
appears that the company's earnings will grow at a faster-than-average rate for its industry. The
trick, of course, is in forecasting which companies really will show better-than-average growth; but
even if the forecast is wrong, the risk should not be great, assuming that the price was fair to begin
with. There's a broad category of stocks that has no particular name but that is attractive to many
investors, especially those who prefer to stay on the conservative side. These are stocks of compa-
nies that are not glamorous, but that grow in line with the economy. Some examples are food com-
panies, beverage companies, paper and packaging manufacturers, retail stores, and many companies
in assorted consumer fields.

As long as the economy is healthy and growing, these companies are perfectly reasonable
investments; and at certain times when everyone is interested in "glamour” stocks, these "non-
glamour™ issues may be neglected and available at bargain prices. Their growth may not be rapid,
but it usually is reasonably consistent. Also, since these companies generally do not need to plow
all their earnings back into the business, they tend to pay sizable dividends to their stockholders. In
addition to the real growth that these companies achieve, their values should adjust upward over
time in line with inflation—a general advantage of common stocks that is worth repeating. These
are stocks of companies that do not show any clear growth trend, but where the stocks fluctuate in
line with the business cycle (prosperity and recession) or some other recognizable pattern. Obvi-
ously, one can make money if he buys these near the bottom of a price cycle and sells near the top.
But the bottoms and tops can be hard to recognize when they occur; and sometimes, when you think
that a stock is near the bottom of a cycle, it may instead be in a process of long-term decline.
There’s a type of investment that professionals usually refer to as “special situations”. These are
cases where some particular corporate development—perhaps a merger, change of control, sale of
property, etc.— seems likely to raise the value of a stock. Special situation investments may be less
affected by general stock market movements than the average stock investment; but if the expected
development doesn’t occur, an investor may suffer a loss, sometimes sizable. Here the investor has
to judge the odds of the expected development’s actually coming to pass. A preferred stock is a
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stock which bears some resemblances to a bond (see below). A preferred stock-holder is entitled to
dividends at a specified rate, and these dividends must be paid before any dividends can be paid on
the company's common stock. In most cases the preferred dividend is cumulative, which means that
if it isn't paid in a given year, it is owed by the company to the preferred stockholder. If the corpora-
tion is sold or liquidates, the preferred stockholders have a claim on a certain portion of the assets
ahead of the common stockholders. But while a bond is scheduled to be redeemed by the corpora-
tion on a certain "maturity"” date, a preferred stock is ordinarily a permanent part of the corporation’'s
capital structure. In exchange for receiving an assured dividend, the preferred stockholder generally
does not share in the progress of the company; the preferred stock is only entitled to the fixed divi-
dend and no more (except in a small minority of cases where the preferred stock is "participating”
and receives higher dividends on some basis as the company's earnings grow). Many preferred
stocks are listed for trading on the NYSE and other exchanges, but they are usually not priced very
attractively for individual buyers. The reason is that for corporations desiring to invest for fixed in-
come, preferred stocks carry a tax advantage over bonds. As a result, such corporations generally
bid the prices of preferred stocks up above the price that would have to be paid for a bond providing
the same income. For the individual buyer, a bond may often be a better buy.

Unlike a stock, a bond is evidence not of ownership, but of a loan to a company (or to a
government, or to some other organization). It is a debt obligation. When you buy a corporate bond,
you have bought a portion of a large loan, and your rights are those of a lender. You are entitled to
interest payments at a specified rate, and to repayment of the full "face amount” of the bond on a
specified date. The fixed interest payments are usually made semiannually. The quality of a corpo-
rate bond depends on the financial strength of the issuing corporation. Bonds are usually issued in
units of $1,000 or $5,000, but bond prices are quoted on the basis of 100 as "par" value. A bond
price of 96 means that a bond of $1,000 face value is actually selling at $960 and so on. Many cor-
porate bonds are traded on the NYSE, and newspapers carry a separate daily table showing bond
trading. The major trading in corporate bonds, however, takes place in large blocks of $100,000 or
more traded off the Exchange by brokers and dealers acting for their own account or for institutions.
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The Earth continuously emits 100 million gigawatts of infrared heat into outer space. That is
enough to power all of humanity many thousands of times over. Capturing even a fraction of that
would mean an end to our energy woes. Researchers from Solar energy is the energy derived from
the sun through the form of solar radiation. Solar powered electrical generation relies on photovol-
taics and heat engines. A partial list of other solar applications includes space heating and cooling
through solar architecture, day lighting, solar hot water, solar cooking, and high temperature proc-
ess heat for industrial purposes. The sun gives us enough power to light up the country, it is always
there, and always will be there tomorrow. Why not use it since it is giving us all this energy every
day. The sun produces the biggest deposit of renewable resources in the world, it would be a great
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opportunity to be able to harness that power and hopefully over time not rely on the earth for energy
at all.

Harvard University is now proposing a way to harvest this untapped source of renewable
energy. They have come up with two designs for a device they call an “emissive energy harvester”
that would convert IR radiation into usable power. It should be noted that this technology is not suf-
ficient for an efficient, affordable harvester. The devices designed generate power by emitting infra-
red radiation. But these devices emit much more radiation than they receive. This is the imbalance
that one can take advantage of to create DC power.

The first design, which appears to be not the most promising, is a heat engine running be-
tween the Earth’s surface and a cold plate. The heat flowing from the ambient surface air to the cold
plate, which radiates it out into the atmosphere, would be used to do mechanical work. The concept
is simple, but cooling the plate efficiently to a low enough temperature may be.

As a case study the researchers looked at how much power such a device would generate in
Lamont, Oklahoma, where a facility has been measuring IR radiation intensity. They found that
they would get an average of 2.7 Watts from the IR radiation emitted by a square meter of Okla-
homa over 24 hours, which is pretty low for large-scale power generation.

Light energy is characterized by a dual nature both from a quantum point of view as photons
and from a wave point of view as randomly polarized electromagnetic radiation with a wavelength
between 400 nm and 700 nm. If the ultraviolet and infrared portion of the spectrum is included, the
range of wavelengths is extended at both extremes. Presently, all practical solar cell energy collec-
tion schemes utilize the photon nature of light. For example, the conversion of solar energy to elec-
trical energy using the photovoltaic effect depends upon the interaction of photons with energy
equal to or greater than the band-gap of the rectifying material. With continued research, the maxi-
mum amount of energy captured using the photovoltaic mechanism is estimated to be around 30%.

So the researchers turn to rectifying antennas, or rectennas (Fig, 1). A rectenna is a rectify-
ing antenna, a special type of antenna that is used to convert microwave energy into direct current
electricity. They are used in wireless power transmission systems that transmit power by radio
waves. A simple rectenna element consists of a dipole antenna with an RF diode connected across
the dipole elements. The diode rectifies the AC current induced in the antenna by the microwaves,
to produce DC power, which powers a load connected across the diode. Schottky diodes are usually
used because they have the lowest voltage drop and highest speed and therefore have the lowest
power losses due to conduction and switching. Large rectennas consist of an array of many such
dipole elements.

The researchers argue that rectennas can be run in reverse, generating DC power while emit-
ting radiation, rather than absorbing it. In their design, a nanoscale antenna very efficiently emits
Earth's infrared radiation into the sky, cooling the electrons only in that part of the circuit. Because
the diode is at a higher temperature than the antenna, current only flows from the diode to the an-
tenna. And because the antenna acts as a resistor, this results in a voltage.

Rectennas are traditionally used to generate power from microwaves, but can be used for
higher frequency radiation, all the way up to visible light. Infrared frequency rectennas are a devel-
oping technology and the proof-of-principle devices demonstrated so far would generate very little
power. But further technological advances could improve their efficiency.

Applying solar-cooking techniques such as reflectors to heat up the rectennas could also in-
crease efficiency. For example, in the case study, raising the temperature of a rectenna-based har-
vester from 20° C to 100° C using solar-cooking techniques would increase the power density of a
rectenna from 1.2 W/m? to 20 W/m?. Solar panels for heating and cooking are already used in much
of the world. So, we could easily couple that to the (infrared) harvester.

The promising advantage of IR antennas is that they should be easy to make on large areas
at a reasonable cost. The critical challenge will be making diodes that would work well at the low
voltages that would be expected in the harvester. The researchers suggest a few options to get
around this problem. One is to use specially designed low-voltage diodes such as tunnel diodes
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and ballistic diodes. Theoretically, high efficiencies can be maintained as the device shrinks, but
current optical rectennas have only obtained roughly 1% efficiency using light.

Fig 1 — Rectenna

Needless to say, this vision of IR energy harvesters for renewable power rests on engineers
overcoming several technical challenges. This is certain to be a new energy frontier to tackle. How-
ever we can imagine one day a sheet printed with thousands of tiny infrared-harvesting rectennas
that could be laminated on a solar panel or integrated into a solar water heater.
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This article attempts to describe some of the types of containers in use today, and highlight
some of the problems associated with each and all, in terms of cargo carriage. There are many types
of containers in use today, but the purpose of each of them is essentially the same — quick and effi-
cient handling and stowage, and compatible carriage between transport modes. With this in mind,
itis somewhat of an irony that there is no complete world-wide standardization with regard to de-
sign, construction, materials, dimensions, etc. The most common standards are set by the Interna-
tional Standards Organization (ISO) and the most common containers have lengths of twenty feet
(6.1 m) and forty feet (12.2m). These containers are often referred to as TEU’s (twenty foot equiva-
lent units) and FEU’s (forty foot equivalent units) and have an ISO width of 8 feet (2.4 m) and
height of 8 feet 6 inches (2.6 m).

The tare weight of a container is the weight of the container without cargo, and this will vary
depending on the fittings, weight of construction materials and size of the container. It will typically
range between 2-2.5 MT for a TEU and3.5-4 MT for a FEU. The payload weight is the weight of
the cargo itself, and apart from the type of cargo this will be constrained by the container’s cubic
capacity and the maximum gross weight (the tare weight plus the payload weight) not just for the
container itself in terms of structural constraints, but also any weight restrictions imposed by State
transport systems.

General purpose containers. As the name suggests, these closed containers are suitable for
most types of general cargo, and temporary modification can allow carriage of solid and liquid bulk
cargoes. Design and construction are basic - a metal box, with full width doors at one end and a
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wooden flooring. Lashing points are provided, usually with a Safe Working Load 3 of 2 MT each.
Cubic capacity for a TEU is33.3 cbm4 and for a FEU is 66.9 cbm. The main problem peculiar to
this type of container is ventilation when vents/ fans are not fitted. Such container are not entirely
suitable for moisture sensitive cargoes, particularly on voyages from warm to colder climates. On
such voyages, sweat can develop on the inner container surfaces and to prevent contact with the
cargo, sheathing on such surfaces and waterproof coverings on the cargo are essential. Other prob-
lems are similar to those for general cargo carried in a vessel’s holds, and if the carrier is responsi-
ble for stuffing, due regard must be given to dangers such as tainting, crushing and shifting.

Open Top containers. This general purpose container without a roof is commonly used for
over-height goods and machinery and timber requiring top loading. The door end may also be re-
movable to allow end loading. Removable roof bows can be used to support tarpaulins to the extent
this is possible with over-height cargo. Other details are similar to those for general purpose con-
tainers. These containers can be more prone to structural failure than other containers, because they
are commonly used for heavier cargoes and are often subject to point loading stresses when weights
have not been properly distributed. These units also create stowage problems, as stowage on top
must be avoided for over-height cargoes. Shippers may request protective stows and this usually
means protection from sea sprays and waves over the deck, but in any case, specific instructions
should be requested and conformed with.

Fantainers. These are essentially general purpose containers fitted with a hatch in the door,
allowing for the fixing of an electric extraction fan (needing an external power source). Air at am-
bient temperature is drawn into the floor by the fan via a especially designed perforated lower front
sill and replaced air is removed through the fan itself. The aim is to balance the temperature of the
air within the container with that on the outside, to prevent condensation.

Problems peculiar to this type ofcontainer are the inadvertent closing of the fan, units not be-
ing connected to a power source and electrical failure either through fault or loss of supply. These
units are unsuitable for moisture sensitive cargoes on voyages from cold to warmer climates. If
moist warm air is drawn into the container it may be cooled by the cargo at its surface leading to the
development of cargo sweat.

Flat-Rack containers. Commonly these containers consist only of a base and two ends, there
are no sides or a roof. Despite this, tare weights are generally greater than those for general purpose
containers, materials being of greater scantling for improved strength and wear. They are commonly
used for over-width and over-length cargoes and problems similar to those for open top containers
are experienced. Additionally, tarpaulins are not normally used so fitting these can be difficult. Sta-
bility when handling can also be a problem if the cargo weight has not been evenly distributed. As a
rule of thumb, no more than 60 per cent of the weight should be in any one half of a container. The
ends of some flat-racks are foldable to allow carriage of over-length cargoes, and to reduce stowage
capacity of units not in use. It can be appreciated that the hinges on these end pieces come in for
some fairly rough treatment and accordingly structural failure on such parts is common.

Reefer containers. There are two main reefer container types, the integral reefer and the port
hole reefer. As their name simply, the former has a refrigeration unit forming an integral part of the
container body and the latter has a porthole to which a refrigeration supply is connected. The inte-
gral container’s cooling unit needs an external power source and the porthole container is connected
up to a system of air ducts in the vessel’s hold through which cold air is supplied from a central bat-
tery of air coolers. Normally reefer containers are designed to carry cargoes in either a frozen or
chilled state within the temperature range of -25°C to +20°C.

There are numerous problems associated with reefer containers, but a less obvious one can
arise when they are not being used for refrigerated cargo and are inadvertently connected up as re-
frigerated units. Depending on the cargo, extensive damage can result, and to guard against this
there need to be clear instructions on transport documents and labeling on the container to the effect
that it is “not to be refrigerated”. Other common problems arise because the principle sand limita-
tions of container refrigeration are ignored or not fully understood. For example, reefer containers
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are only capable of ensuring that the cargo is maintained at the temperature prevailing at the time of
stuffing, and accordingly, they are incapable of freezing a cargo which is not already in a frozen
state. Pre-cooling of the container, and indeed the cargo, to the required temperature is usually criti-
cal, but it is often thought that setting the container temperature at a lower temperature than that re-
quired for carriage will give speedier cooling. This is not the case, the rate of cooling will not be
significantly different and there is the risk that the lower temperature will result in frosting damage
to cargo. The ventilation openings on reefer containers can also be a source of problems, and it is
often the case that these are not in the correct position for the cargo being carried.

Bulk containers. These general purpose type containers can carry dry powders and granular
cargoes in bulk. Top loading is via hatches fitted in the roof and discharge (which requires a tipping
trailer) is via a hatch fitted in the door. Mild steel floors are commonly fitted to enable easy clean-
ing. Tank containers for dry bulk cargoes are also in use, but give lower payload capacities than the
box design (for a TEU, around 33.1 cbm for the former and 19.3 cbm for the latter). The main prob-
lems these units encounter are water ingress and condensation. Care must be taken particularly with
fine powders, where the inadvertent opening of hatches has been known to cause product loss, es-
pecially in windy conditions.

Tank container. The tank container is a pressure vessel mounted in a frame, the latter of
which determines compatibility with standard dimensions. Tanks are cylindrical, but materials, lin-
ings and fittings vary. The specifications of the shell and fittings determine the class of the tank and
thus the type of product it can carry. The frame is designed to support the tank when fully loaded,
and there are two different designs. The Frame Tank is a full frame with side rails connecting be-
tween end frames, and the Beam Tank has only end frames. The latter has a lower tare weight and
thus higher payload capacity. Capacities generally range from 15,000 to 27,000 litres.

Open-sided containers. Another variation on the standard general purpose container design
is the open-sided container, which as the name implies has no sides, only a base, roof and ends. The
sides can be closed by full height gates and/or curtains (usually nylon-reinforced PVC). A common
problem with this type of containers is the loss of cargo through shifting. The gates are not usually
designed to IMO transverse strength requirements, and accordingly, care must be taken with regard
to stowage and securing. Otherwise similar problems to the open top container may be experienced.

Other container types. One could go on to talk about ventilated containers, controlled at-
mosphere containers, half height containers, high cube containers, hanger containers (for the car-
riage of garments), and many more types, but it is felt that, for the time being, the units discussed so
far are those most widely used.

General container problems. It can no doubt be appreciated that most containers come in for
some fairly rough treatment and this can lead to metal fatigue. This is exacerbated if maximum
gross weights are exceeded or loads inadequately distributed. Further structural weakening results
from damage, such as dents, scrapes and even punctures. With extensive exposure to the elements
in a salty environment such weakening can be accelerated by corrosion. Most damage is caused dur-
ing handling. Using cranes in excessive wind conditions or with too great a speed of operation often
leads to contact with other objects. Many containers are fitted with forklift truck pockets, and such
forks have a nasty habit of causing damage. Improper stowage and securing (of the container and its
contents) can also cause damage, as can wave impact and the leakage of corrosive contents.

A final problem worth mentioning is the shippers’ declaration of contents and weight. With
regard to contents, there are some jurisdictions, such as the United Arab Emirates, which still do not
allow a carrier to rely on bill of lading clauses such as “contents unknown” or “shippers’ load, stow
and count”, even when it is clear that the container was stuffed and sealed by the shippers. The de-
scription of contents can also cause problems, particularly if the cargo is dangerous or a threat to the
environment. In cases of fire, loss overboard or salvage, the timely availability of correct and suffi-
ciently detailed information is essential and this should be impressed on shippers.
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To sum up, it can be seen that, whilst containers have revolutionised shipping and brought
several benefits, they have also created a fair share of problems. Appreciating these problems and
how to avoid or otherwise address them is an important part of the successful carriage of containers.
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3D printing or additive manufacturing is a process of making a three-dimensional solid ob-
ject of virtually any shape from a digital model. 3D printing is achieved using an additive process,
where successive layers of material are laid down in different shapes. A 3D printer is a limited type
of industrial robot that is capable of carrying out an additive process under computer control.

While 3D printing technology has been around since the 1980s, it was not until the early
2010s that the printers became widely available commercially. The first working 3D printer was
created in 1984 by Chuck Hull of 3D Systems Corp. Since the start of the 21st century there has
been a large growth in the sales of these machines, and their price has dropped substantially.

The 3D printing technology is used for both prototyping and distributed manufacturing with
applications in architecture, construction, industrial design, automotive, aerospace, military, engi-
neering, dental and medical industries, biotech (human tissue replacement), fashion, footwear, jew-
elry, eyewear, education, geographic information systems, food, and many other fields.

3D printable models may be created with a computer aided design package or via 3D scan-
ner. The manual modeling process of preparing geometric data for 3D computer graphics is similar
to plastic arts such as sculpting. 3D scanning is a process of analyzing and collecting data of real
object; its shape and appearance and builds digital, three dimensional models.

Both manual and automatic creation of 3D printable models is difficult for average consum-
ers. This is why several 3D printing marketplaces have emerged over the last years.

To perform a print, the machine reads the design from 3D printable file (STL file) and lays
down successive layers of liquid, powder, paper or sheet material to build the model from a series
of cross sections. These layers, which correspond to the virtual cross sections from the CAD model,
are joined or automatically fused to create the final shape. The primary advantage of this technique
Is its ability to create almost any shape or geometric feature. Printer resolution describes layer
thickness and X-Y resolution in dpi (dots per inch), or micrometers.

Construction of a model with contemporary methods can take anywhere from several hours
to several days, depending on the method used and the size and complexity of the model. Additive
systems can typically reduce this time to a few hours, although it varies widely depending on the
type of machine used and the size and number of models being produced simultaneously.

Traditional techniques like injection molding can be less expensive for manufacturing poly-
mer products in high quantities, but additive manufacturing can be faster, more flexible and less ex-
pensive when producing relatively small quantities of parts. 3D printers give designers and concept
development teams the ability to produce parts and concept models using a desktop size printer.
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Though the printer-produced resolution is sufficient for many applications, printing a
slightly oversized version of the desired object in standard resolution and then removing material
with a higher-resolution subtractive process can achieve greater precision.

Several different 3D printing processes have been invented since the late 1970s, The printers
were originally large, expensive, and highly limited in what they could produce.

Fused deposition modeling (FDM) was developed by S. Scott Crump in the late 1980s and
was commercialized in 1990 by Stratasys. In fused deposition modeling the model or part is pro-
duced by extruding small beads of material which harden immediately to form layers control of this
mechanism is typically done by a computer-aided manufacturing (CAM) software package running
on a microcontroller.

Another 3D printing approach is the selective fusing of materials in a granular bed. The
technique fuses parts of the layer, and then moves the working area downwards, adding another
layer of granules and repeating the process until the piece has built up. This process uses the un-
fused media to support overhangs and thin walls in the part being produced, which reduces the need
for temporary auxiliary supports for the piece. A laser is typically used to sinter the media into a
solid. Examples include selective laser sintering (SLS) with both metals and polymers.

Several projects and companies are making efforts to develop affordable 3D printers for
home desktop use. RepRap is one of the longest running projects in the desktop category. The Rep
Rap project aims to produce a free and open source hardware (FOSH) 3D printer, whose full speci-
fications are released under the GNU General Public License, and which is capable of replicating
itself by printing many of its own (plastic) parts to create more machines. RepRaps have already
been shown to be able to print circuit boards and metal parts.

Because of the FOSH aims of RepRap, many related projects have used their design for in-
spiration, creating an ecosystem of related or derivative 3D printers, most of which are also open
source designs. The availability of these open source designs means that variants of 3D printers are
easy to invent. The quality and complexity of printer designs, however, as well as the quality of kit
or finished products, varies greatly from project to project.

As the costs of 3D printers have come down they are becoming more appealing financially
to use for self-manufacturing of personal products. In addition, 3D printing products at home may
reduce the environmental impacts of manufacturing by reducing material use and distribution im-
pacts.

With technological advances in additive manufacturing, however, and the dissemination of
those advances into the business world, additive methods are moving ever further into the produc-
tion end of manufacturing in creative and sometimes unexpected ways. Parts that were formerly the
sole province of subtractive methods can now in some cases be made more profitably via additive
ones.

Standard applications include design visualization, prototyping/CAD, metal casting, archi-
tecture, education, healthcare, and entertainment.

Industrial 3D printers have existed since the early 1980s and have been used extensively for
rapid prototyping and research purposes. These are generally larger machines that use proprietary
powdered metals, casting media, plastics, and paper.

Companies have created services where consumers can customize objects using simplified
web based customization software, and order the resulting items as 3D printed unique objects. This
now allows consumers to create custom cases for their mobile phones. Nokia has released the 3D
designs for its case so that owners can customize their own case and have it 3D printed.

The current slow print speed of 3D printers limits their use for mass production. To reduce
this overhead, several fused filament machines now offer multiple extruder heads. These can be
used to print in multiple colors, with different polymers, or to make multiple prints simultaneously.
This increases their overall print speed during multiple instance production, while requiring less
capital cost than duplicate machines since they can share a single controller.
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Distinct from the use of multiple machines, multi-material machines are restricted to making
identical copies of the same part, but can offer multi-color and multi-material features when needed.
The print speed increases proportionately to the number of heads. Furthermore, the energy cost is
reduced due to the fact that they share the same heated print volume. Together, these two features
reduce overhead costs.

In 2012, domestic 3D printing has mainly captivated hobbyists and enthusiasts and has not
quite gained recognition for practical household applications. A working clock has been made and
gears have been printed for home woodworking machines among other purposes. 3D printing is
also used for ornamental objects. Web sites associated with home 3D printing tend to include back-
scratchers, coathooks, doorknobs etc.

3D printing has spread into the world of clothing with fashion designers experimenting with
3D-printed bikinis, shoes, and dresses. In commercial production Nike is using 3D printing to pro-
totype and manufacture the 2012 Vapor Laser Talon football shoe for players of American football,
and New Balance is 3D manufacturing custom-fit shoes for athletes.

3D bio-printing technology has been studied by biotechnology firms and academia for pos-
sible use in tissue engineering applications in which organs and body parts are built using inkjet
techniques. In this process, layers of living cells are deposited onto a gel medium or sugar matrix
and slowly built up to form three-dimensional structures including vascular systems. The first pro-
duction system for 3D tissue printing, was delivered in 2009, based on NovoGen bioprinting tech-
nology. Several terms have been used to refer to this field of research: organ printing, bio-printing,
body part printing, and computer-aided tissue engineering.

An early-stage medical laboratory and research company, called Organovo, designs and de-
velops functional, three dimensional human tissue for medical research and therapeutic applica-
tions. The company utilizes its NovoGen MMX Bioprinter for 3D bioprinting. Organovo anticipates
that the bioprinting of human tissues will accelerate the preclinical drug testing and discovery proc-
ess, enabling treatments to be created more quickly and at lower cost. Additionally, Organovo has
long-term expectations that this technology could be suitable for surgical therapy and transplanta-
tion.

As early as 2010, work began on applications of 3D printing in zero or low gravity environ-
ments. The primary concept involves creating basic items such as hand tools or other more compli-
cated devices "on demand" versus using valuable resources such as fuel or cargo space to carry the
items into space. Additionally, NASA is conducting tests with company Made in Space to assess
the potential of 3D printing to make space exploration cheaper and more efficient. Rocket parts
built using this technology have passed NASA firing tests. In July 2013, two rocket engine injectors
performed as well as traditionally constructed parts during hot-fire tests which exposed them to
temperatures approaching 6,000 degrees Fahrenheit (3,316 degrees Celsius) and extreme pressures.
NASA is also preparing to launch a 3D printer into space; the agency hopes to demonstrate that,
with the printer making spare parts on the fly, astronauts need not carry large loads of spares with
them.

Since the 1950s, a number of writers and social commentators have speculated in some
depth about the social and cultural changes that might result from the advent of commercially-
affordable additive manufacturing technology. Amongst the more notable ideas to have emerged
from these inquiries has been the suggestion that, as more and more 3D printers start to enter peo-
ple's homes, so the conventional relationship between the home and the workplace might get further
eroded. Likewise, it has also been suggested that, as it becomes easier for businesses to transmit de-
signs for new objects around the globe, so the need for high-speed freight services might also be-
come less. Finally, given the ease with which certain objects can now be replicated, it remains to be
seen whether changes will be made to current copyright legislation so as to protect intellectual
property rights with the new technology widely available.
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Logistics involves the delivery of products or services for the client with assured quality and
quantity. The discipline of logistics has a long history with its first mention in an article going back
to 1898. Nowadays logistics has a larger meaning: it is the management of the materials’ flow
through an organization, from raw materials to finished goods. Logistics is responsible for deliver-
ing the right product to the right place at the right time. Logistics implies the process of planning,
implementing, and controlling the effective and efficient flow of goods and services from the point
of origin to the point of consumption. It is a highly demanded field in each country that brings great
profit to the economy. The logistics industry also depends on the timeliness in which products are
delivered to a destination. Promptness is of utmost importance, as delayed delivery can result in
significant losses to the recipient of the consignment in most cases. Logistics is divided into differ-
ent types such as transport, warehousing, procurement, production, information logistics and others.

As we are going to speak about transport logistics in Belarus it is necessary to mention the
definition of this term. Transport logistics is a system of delivering organization of various material
items, substances and so on from one place into another by optimal route. The main notions of of
transport logistics also include:

1) staff, that deals with realizing of these problems
2) classification of vehicles
3) pricing

Transport logistics infrastructure includes:

e Transport ways of all means of transport(pipeline, transport nodes: sea, river and air ports,
container terminals, railway transshipment and sorting stations, terminals of combined transport )

e Buildings, which help to realize warehousing and storage with their technical equipment,
which fulfill tampering with loads and implementation of main functions, for example, complica-
tion, decomplication and package.

e Elements of logistics nodal infrastructure, such as distribution centers, centers of logistics
services, transport-warehousing objects.

e Devices and means of recycling and information transmission together with appropriate
software.

As we know, Belarus stands on the crossroads of centuries-old trade routes from Russia to
western Europe, and the Baltic to the Black Sea. As a result the country has developed a good
transport infrastructure and it is determined to build on this strength, predominantly through foreign
investment. On the whole the country is considered to be a very important logistics hub and there
is a good opportunity for the republic to make money.

If we have a look at a special European transportation scheme we will notice that major pan-
European transport corridors go through Belarus. These corridors are as follows

e Corridor Il connects Berlin via Warsaw and Minsk with Moscow and Eastern regions of

Russia;

e Corridor IX b links Scandinavian and Baltic countries via St. Petersburg and Minsk with

Kyiv, Chisinau and South European countries

e Corridor IX: joins Helsinski with Chisinau via St. Petersburg, Moscow and Kiev.
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Although transport logistics system is a highly profitable field of economy, in Belarus it is
still underdeveloped. The main problems in this sphere are:
e low level of communicative sphere and development of infrastructure;
deficient volume of transmission of logistics functions at outsourcing;
lack of software;
a great rate of wear conveyances;
complexity of custom and tax legislation;
undeveloped roadside service.
To improve the situation the government has decided to make several construction projects
in logistics and warehouse real estate. There were made specific strategic directions and schemes.
Here are some of them.

1. Transport infrastructure is a state-owned sector, but a programme for the participation of
the private sector is under preparation. According to the solution, transport services and logistics are
open to private participation.

2. A special state programme for the development of a logistical system in the Republic of
Belarus until 2015 is being implemented. Main goals of the Program:

« development of measures to improve logistical system;

« creation of favourable conditions for investors in the logistical system and logistical and trans-
port infrastructure;

e 39 sites in various regions of Belarus are earmarked for construction of logistical centers, 32
sites of them are already under construction. Almost all new logistical centres are private.

The development of transport logistics will have a crucial influence on the country’s pro-
gress on the whole. For instance, the advance in road transport: will lead to the growth of petrol sta-
tions, accommodations and other facilities with special benefits for investors under the State devel-
opment programme, and the modernisation of road services such as speed control systems.

Though our country has to contribute much into logistics, there exist several investors that
are eager to cooperate with Belarus. AOI Logistic Park was developed at Minsk Airport through a
Belgian-Lithuanian joint-venture established in 2007. The project was carried out in the Free Eco-
nomic Zone “MINSK” under a 99 year lease. BLT Logistics (USA) opened the first modern logis-
tics centers in Belarus in 2007. The hub, on the outskirts of Minsk, offers a full range of services
including freight loading and unloading, storage, packing and labeling facilities. BLT now invests
in a new hub, in Obchak, 8 km from Minsk’s main orbital road, which will increase its capacity
four-fold. TDMR Dis (Turkey) is in talks to establish a river terminal and a port station on the River
Dnepr in Bragin District near Gomel, set to attract international cargoes and to expand capacities of
freight transportation by water between Belarus and Ukraine.

In conclusion, we’d like to say that with ever increasing volumes in freight transport, Bela-
rus needs to find solutions to develop logistics. The country is in need of highly-qualified specialists
that will bring benefits to the whole economy.
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For centuries people were looking for fast and convenient way to get to their destination.
Prehistoric people could use their legs only. Then humanity was using domesticated animals like
horses, donkeys and camels. Than the first steam engine was created but it was not really conven-
ient to use them for motion, so it outdated soon. The invention of a petrol internal combustion en-
gine was the next stage in the development of vehicles and it is still up to date. Nowadays people
understand that the world should be pure. We start to appreciate clear places, especially clear and
fresh air. So the next stage is the creation of environmentally friendly and convenient vehicles. An
example of such a kind of vehicle is an electric car.

An electric car is an automobile that is driven by an electric engine instead of an internal
combustion engine. Its source of energy is usually a battery. Now these cars are becoming more
common because of the movement for pure world, especially in highly developed countries. Elec-
tric car is not a prototype, it exists. But there are some disadvantages and difficulties, which should
be done away before the mass production of electric cars starts.

It is interesting to note that an electric car was created before the internal combustion en-
gine. The first electric car was produced in 1841. Initially maximal speed and power reserve were
equal for cars with an electric engine and an internal combustion engine. The main disadvantage of
the electric car was a complicated system of charging in the beginning of 20 century. It was par-
tially solved by a rectifier invented in 1906, but that didn’t solve the problem at all. Electric cars
were quite common. There were 70.000 electric taxies in New York in 1910 and even an electric
bus in Russia. But then the internal combustion engine was modified and electric cars disappeared.

The revival of interest in electric vehicles was observed in 1960s because of environmental
problems and the rising cost of fuel. But then it declined again. Today the interest to these vehicles
has been renewed because of the same reason.

The most of electric car’s manufacturers are well-known because they produce not only
electric cars. They produce high quality cars with an internal combustion engine. This is “Renault”,
France; “Nissan Motor”, Japan; “Ford Motor Company”, USA; “Honda Motor Company”, Japan
and some others. But “Tesla motors”, USA is a leader in manufacturing electric cars in our days. It
produces electric cars only. This is new company, but it develops fast. Their main goal now is to
produce 500000 automobiles budget class per year. And this is the only company which can pro-
vide an infrastructure for electric cars charge.

Charging electric cars has been a problem for a long time. In comparison with a car with in-
ternal combustion engine it still has a lower power reserve and charging time, but these problems
are almost solved. The latest “Tesla motor’s” car called “Model S” has 300 kilometers of power re-
serve while an average car has about 2000 kilometers. And next generation of “Model S” will have
a power reserve about 500 kilometers.

Charging has always been a weak point of electric cars. Now full charge of “Model S” from
usual socket (220 V) takes 6 hours. But it’s difficult to pass a long distance (for example from one
city to another). So there are 2 projects to solve it.

"Tesla motors” company starts their project called "Supercharger”. All the states in US will
be equipped with charging stations, where Tesla car's users can charge their automobiles for free.
Superchargers provide half a charge in as little as 20 minutes and are strategically placed to allow
owners to drive from station to station with minimal stops. Now there are 82 charging stations in
North America, so West and East Coast are connected by a “tunnel” of charging stations.

The second part of “Supercharger” program called “battery swap”. At the charging stations
(or Tesla stations) you can replace your battery with a new one. It would be made by mechanical
equipment used on the “Tesla motors” factories. And it takes about 1.5 minutes which is faster than
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to fill a gas tank. The only decision you need to make when you come on one of Tesla stations is to
prefer a faster or free way of charging.
There are some advantages of electric car:

o No harmful emissions (high ecological compatibility);

o simplified service;

o low fire hazard and explosiveness in a crash (because of no explosive petrol in the
car);

o simplicity of construction and reliability as a result;

o the ability to charge from the usual socket;

o high efficiency (90-95%);

o low noise level;

o cheapness ( in purchase, service and charging);

o rapid acceleration.

But there are some disadvantages:
o low energy density and small power reserve as a result;
high weight of batteries;
difficult manufacturing and disposal of batteries;
waste plenty of battery power for heating and interior lighting (It is especially impor-
tant in cold countries);
the need to create an infrastructure for recharging;
overload power networks with mass use;
the degradation of the battery in the cold;
pedestrian danger (because of low noise level).

Because of a small power reserve electric cars have not become widespread yet. But there is
a solution: cars with hybrid engine. The hybrid engine includes both advantages of an internal com-
bustion engine and an electric engine. When the speed is 50 km per hour and lower the electric en-
gine works. When it is higher or battery is low the petrol engine works and electric engine is charg-
ing. This system lets us reduce fuel consumption by converting kinetic energy of motion into elec-
tric one and then to use it. Fuel consumption reducing leads to a reducing harmful exhaust. It is im-
portant also because efficiency of the internal combustion engine is lower at a low speed. But it is
much more expensive to buy a hybrid car than to buy a usual car. That is because of the design
complexity of the hybrid car. There is both an internal combustion engine and an electric engine, so
you should pay for the engine twice. And it takes much space to install two engines into one car.
That’s why hybrid cars are not widespread yet.

Electric cars are not in great demand yet because of access to fossil fuels. But in the near fu-
ture their production is sure to increase due to environmental concerns and economic considera-
tions.
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Nowadays fossil fuels and nuclear power supply 93% of the world’s energy resources. Nu-
clear energy, which is produced by splitting atoms, covers only 6% of the world’s energy resources.
This means that coal, oil and natural gas — these are three types of fossil fuels we depend on for
most part in our energy needs. All three were formed many hundreds of millions of years ago be-
fore the time of the dinosaurs. The age they were formed is called the Carboniferous Period.

Coal is a hard, black colored substance. It is made up of carbon, hydrogen, oxygen, nitrogen
and varying amounts of sulfur. There are three main types of coal — anthracite, bituminous and lig-
nite. Anthracite coal is the hardest and has more carbon, which gives it higher energy content. Lig-
nite is the softest and is low in carbon but high in hydrogen and oxygen content.

Coal is mined out of the ground using various methods. Some coal mines are dug by sinking
vertical or horizontal shafts deep underground, and coal miners travel by elevators or trains deep
underground to dig the coal. Other coal is mined in strip mines where huge steam shovels strip
away the top layers above the coal. The layers are then restored after the coal is taken away. The
coal is then shipped by train and boats and even in pipelines.

Oil is another fossil fuel. It was also formed more than 300 million years ago. We use oil for
a long list of applications, including: transportation fuels, asphalt, military and defense, fertilizer,
heating, feedstock, petrochemicals, plastics, solvents. To find oil, companies drill through the earth
to the deposits deep below the surface. The oil is then pumped from below the ground by oil rigs.
They then usually travel through pipelines or by ship.

Natural gas is mostly made up of a gas called methane. This gas is highly flammable. Natu-
ral gas is usually found near petroleum underground. It is pumped from below ground and travels in
pipelines to storage areas. Natural gas usually has no odor and you can't see it.

Fossil fuels are used for providing electricity, fueling transportation, heating and cooling.
One of the main uses of fossil fuels it to generate electricity. Coal is the number one fuel source for
electric generation, accounting for more than half of all resources used. Natural gas and petroleum
also contribute their fair share. Fossil fuels are overwhelmingly responsible for fueling our transpor-
tation system. Petroleum-based fuels are the standard. Our country’s entire transportation
infrastructure of pipelines and gas stations is built around fossil fuels. Heating and cooling are also
accomplished mainly through the use of fossil fuels like natural gas and oil.

Many of the environmental problems our country faces today result from our fossil fuel de-
pendence. These impacts include global warming, air quality deterioration, water and land pollu-
tion, thermal pollution, and acid rain.

Global warming. Among the gases emitted when fossil fuels are burned, one of the most
significant is carbon dioxide, a gas that traps heat in the earth's atmosphere. Over the last 150 years,
burning fossil fuels has resulted in more than a 25 percent increase in the amount of carbon dioxide
in our atmosphere. Climate scientists predict that if carbon dioxide levels continue to increase, the
planet will become warmer in the next century. Projected temperature increases will most likely re-
sult in a variety of impacts. In coastal areas, sea-level rise due to the warming of the oceans and the
melting of glaciers may lead to the inundation of wetlands, river deltas, and even populated areas.

Air Pollution. Clean air is essential to life and good health. Several important pollutants are
produced by fossil fuel combustion: carbon monoxide, nitrogen oxides, sulfur oxides, and hydro-
carbons. All this gases are important constituents of acid rain and smog, or tropospheric ozone.
Human exposure to ozone can produce shortness of breath and, over time, permanent lung damage.

Water and land pollution. Production, transportation, and use of oil can cause water pollu-
tion. QOil spills, for example, leaving waterways and their surrounding shores uninhabitable for some
time. Such spills often result in the loss of plant and animal life. Coal mining also contributes to wa-
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ter pollution. Coal mining, especially strip mining, affects the area that is being mined. Characteris-
tically, the material closest to the coal is acidic. After the mining is completed, the land will remain
barren.

Thermal pollution. During the electricity-generation process, burning fossil fuels produce
heat energy, some of which is used to generate electricity. Because the process is inefficient, much
of the heat is released to the atmosphere or to water that is used as a coolant. Heated air is not a
problem, but heated water, once returned to rivers or lakes, can upset the aquatic ecosystems.

Acid rain. The principal cause of acid rain is sulfur and nitrogen compounds from human
sources, such as electricity generation, factories, and motor vehicles. Coal power plants are one of
the most polluting. The gases can be carried hundreds of kilometres in the atmosphere before they
are converted to acids and deposited. In the past, factories had short funnels to let out smoke, but
this caused many problems locally; thus, factories now have taller smoke funnels. However, disper-
sal from these taller stacks causes pollutants to be carried farther, causing widespread ecological
damage.

Clearly fossil fuel reserves are finite — it's only a matter of when they run out. Globally —
every year we currently consume the equivalent of over 11 billion tonnes of oil in fossil fuels.
Crude oil reserves are vanishing at the rate of 4 billion tonnes a year — if we carry on at this rate
without any increase for our growing population or aspirations, our known oil deposits will be gone
by 2052.

We’ll still have gas left, and coal too. However, if we increase gas production to fill the en-
ergy gap left by oil, then those reserves will only give us an additional eight years, taking us to
2060. But the rate at which the world consumes fossil fuels is not standing still, it is increasing as
the world's population increases and as living standards rise in parts of the world that until recently
had consumed very little energy. Fossil fuels will therefore run out earlier.

It’s often claimed that we have enough coal to last hundreds of years. But if we step up pro-
duction to fill the gap left through depleting our oil and gas reserves, the coal deposits we know
about will only give us enough energy to take us as far as 2088.

So, does 2088 mark the point that we run out of fossil fuels? The simple answer is no. Some
new reserves will be found which will help extend this deadline slightly, but these can’t last forever.
New reserves of fossil fuels are becoming harder to find, and those that are being discovered are
significantly smaller than the ones that were found in the past.

Take oil, for example. We’re probably already on a downward slope. Sixteen of the world’s
twenty largest oil fields have already reached their peak level of production (the point at which they
are producing their largest annual oil yield), whilst the golden age of oil field discovery was nearly
50 years ago.

Renewables offer us another way, a way to avoid this (fossil fuelled) energy time bomb, but
we must start now. As the Saudi Oil Minister said in the 1970s, “The Stone Age didn’t end for lack
of stone, and the oil age will end long before the world runs out of oil.”
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THE FUTURE OF POWER ENGINEERING
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Electricity generation is presumably the most important product of commercial energy.
Presently electricity is a common input in almost all fields of human life and activities. That is why
access to energy in general and electricity in particular, is important for growth and for improving
people’s standards of living. In addition to generation of electricity, primary fuels are also used di-
rectly in other important economic activities such as transport, agriculture, heating and other house-
hold and domestic uses. In some of these activities, in transport for instance, the use of primary fu-
els dominates that of secondary fuels such as electricity.

In today’s world, there exist five main conventional sources of producing electricity com-
mercially. Listed in a descending order according to their world shares in 1997, these are coal, hy-
dropower, nuclear power, gas and oil.

Fusion power is another fast growing energy source that will take place in power engineer-
ing in future. Fusion power is the power generated by nuclear fusion processes. In fusion reactions,
two light atomic nuclei fuse to form a heavier nucleus (in contrast with fission power). In doing so
they release a comparatively large amount of energy arising from the binding energy due to the
strong nuclear force which is manifested as an increase in temperature of the reactants. Fusion
power is a primary area of research in plasma physics.

Nuclear fusion is one of the most promising options for generating large amounts of carbon-
free energy in the future.

To achieve high enough fusion reaction rates to make fusion useful as an energy source, the
fuel (two types of hydrogen — deuterium and tritium) must be heated to temperatures over 100 mil-
lion degrees Celsius. At these temperatures the fuel becomes a plasma.

Magnetic confinement is the approach that Culham and many other laboratories are re-
searching to provide energy from fusion. Plasma of light atomic nuclei is heated and confined in a
circular bottle known as a tokamak, where it is controlled with strong magnetic fields.

Picture 1 — Tokamak

In a magnetic fusion device, the maximum fusion power is achieved using deuterium and
tritium. These fuse to produce helium and high-speed neutrons, releasing 17.6MeV (megaelectron
volts) of energy per reaction. This is approximately 10,000,000 times more energy than is released
in a typical chemical reaction. A commercial fusion power station will use the energy carried by the
neutrons to generate electricity. To get energy from fusion, gas from a combination of types of hy-
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drogen — deuterium and tritium — is heated to very high temperatures (100 million degrees Celsius).
One way to achieve these conditions is a method called ‘magnetic confinement' — controlling the
hot gas (known as a plasma) with strong magnets. The most promising device for this is the ‘toka-
mak’, a Russian word for a ring-shaped magnetic chamber.

Picture 2 — Nuclear fusion process

The world needs new, cleaner ways to supply our increasing energy demand, as concerns grow
over climate change and declining supplies of fossil fuels. Power stations using fusion would have a
number of advantages:

No carbon emissions. The only by-products of fusion reactions are small amounts of helium,
which is an inert gas that will not add to atmospheric pollution.

Abundant fuels. Deuterium can be extracted from water and tritium is produced from lithium,
which is found in the earth's crust. Fuel supplies will therefore last for millions of years.

Energy efficiency. One kilogram of fusion fuel can provide the same amount of energy as 10
million kilograms of fossil fuel.

No long-lived radioactive waste. Only plant components become radioactive and these will be
safe to recycle or dispose of conventionally within 100 years.

Safety. The small amounts of fuel used in fusion devices (about the weight of a postage stamp
at any one time) means that a large-scale nuclear accident is not possible.

Reliable power. Fusion power plants should provide a baseload supply of large amounts of
electricity, at costs that are estimated to be broadly similar to other energy sources. Nowadays there is
a prototype of a power plant using nuclear fusion power called ITER. This plant is being in the process
of building and is based in France. ITER (originally an acronym of International Thermonuclear Ex-
perimental Reactor and Latin for "the way" or "the road") is an international nuclear fusion research
and engineering project, which is currently building the world's largest experimental tokamak nuclear
fusion reactor adjacent to the Cadarache facility in the south of France. The ITER project aims to make
the long-awaited transition from experimental studies of plasma physics to full-scale electricity-
producing fusion power plants.

The project is funded and run by seven member entities — the European Union, India, Japan,
People's Republic of China, Russia, South Korea and the United States. The EU, as host party for the
ITER complex, is contributing 45 percent of the cost, with the other six parties contributing 9 percent
each. The ITER fusion reactor itself has been designed to produce 500 megawatts of output power.
The machine is expected to demonstrate the principle of producing more energy from the fusion proc-
ess than is used to initiate it, something that has not yet been achieved in any fusion reactor. Construc-
tion of the ITER facility began in 2007, but the project has run into many delays and budget overruns.
The facility is now expected to finish its construction phase in 2019. It will start commissioning the
reactor that same year and initiate plasma experiments in 2020, but isn't expected to begin full deute-
rium-tritium fusion until 2027. When ITER becomes operational, it will become the largest magnetic
confinement plasma physics experiment in use, surpassing the Joint European Torus. The first com-
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mercial demonstration fusion power plant, named DEMO, is proposed to follow on from the ITER
project.

New, environmentally sustainable forms of electricity will be required to meet the aspirations
of a growing world population. By 2050, an expected rise in global population from six billion to nine
billion and better living standards could lead to a two to threefold increase in energy consumption. No
single technology will fulfil this demand. Each has strengths and weaknesses, and a mix of power
sources will be needed to meet the challenges of energy security, sustainable development and envi-
ronmental protection. Future energy supply options may comprise fossil fuels, nuclear fission, fusion,
and renewables. At present, 80% of the developed world's energy comes from fossil fuels. Environ-
mental problems — the greenhouse effect and the effects of acidic pollution — and diminishing fuel sup-
plies mean that reliance on coal, gas and oil will have to be severely constrained. Nuclear fission will
continue to make a major contribution to electricity. Fusion and alternative sources of energy offer a
secure, long-term source of supply, with important advantages. These include: no production of green-
house gases from the fusion process; no long-lived radioactive waste (all waste will be recyclable
within 100 years); inherent safety features; and almost unlimited fuel supplies. On current estimates,
the cost of fusion-generated electricity is predicted to be broadly comparable to that obtained from fis-
sion, renewables and fossil fuels. Fusion and alternative energy, therefore, could have a key role to
play in the energy market of the future, with the potential to produce at least 70% of the world's elec-
tricity by 2100.
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The piezoelectric effect converts mechanical strain into electric current or voltage. This
strain can come from many different sources. Human motion, low-frequency seismic vibrations,
and acoustic noise are everyday examples. Except in rare instances the piezoelectric effect operates
in AC requiring time-varying inputs at mechanical resonance to be efficient.

The piezoelectric effect occurs in certain compounds when pressure is applied to them. The
mechanisms behind how it works are still not fully understood, but this hasn’t stopped scientists
from starting to explore ways to use it in our everyday lives. Although we don’t understand the en-
tire process, this is what we do know. When particular arrangements of molecules are pressed to-
gether, the proximity of one atom to another changes enough that there is a change in the configura-
tion of the valance electrons. When the pressure is released, the electrons return to their previous
places. When piezoelectric compounds are fitted with an auxiliary circuit, these electrons can be
captured and used to create a micro circuit.

Piezoelectricity from Dancing

One of the most intriguing applications of piezoelectric technology is championed by the
company Sustainable Dance Club, whose Rotterdam nightclub Watt generates part of its power
from the dance moves of its patrons. The dance floor is suspended on a series of springs and piezo-
electric crystals, and as dancers move, the crystals compress, generating electricity.
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According to the manufacturers of Watt's dance floor, each module generates 20 W of power
while an adult dances on it. A maximum of 160 of these modules can be wired together, giving an
entire dance floor 3200 W of energy-generating capacity as people dance. For a typical night (say,
four hours of dancing), this means the floor will generate approximately 4.6 x 10" J of energy.

To test this claim, the dance floor will be modeled with 700 dancers (the club has a capacity
of 1400, so the assumption here is that half of the people at any given time are enjoying the bar,
lounge, or any other stationary facility). Assuming the dancers are moving vigorously, each will be
jumping approximately 10 cm in the air with a frequency of 1 Hz (a standard techno song will have
around 120 beats per minute; here the dancers move every other beat). With an average weight of
70 kg, this gives each dancer a kinetic energy upon impact of approximately 70 J. If each person
compresses ten spring/crystal systems - not unreasonable given the small size of the crystals exam-
ined, this translates to a generated electrical energy per person per jump of 781.5 microjoules.

Assuming all of this energy can be stored, a typical night in the club (four hours of dancing)
would generate a total of only 7800 J of energy - much less than the manufacturers claims. How-
ever, it is worth noting that these numbers come from a 3 mm thick sample of PZT, and the night-
club would presumably use larger crystals to increase power generation. In addition, if modeled us-
ing Xu et al.'s data for slowly applied stress, the total energy generated jumps up five orders of
magnitude, so that the total electrical energy made is around 4 x 10° J - just as claimed.

Energy from Human Motion

Piezoelectric systems can convert motion from the human body into electrical power. On
average, a human consumes about 3,300 watt-hours of energy every day but has the potential to
produce more than 3 times that amount — up to 11,000 watt-hours of power — from normal bodily
functions such as motion and the production of body heat. Walking, for example, produces 163
watts of power, while sprinting generates more than 1,600 watts. DARPA has funded efforts to har-
ness energy from leg and arm motion, shoe impacts, and blood pressure for low level power to im-
plantable or wearable sensors. They can be integrated into clothing.

In 2007, two MIT graduate students proposed the idea of installing piezoelectric flooring in
urban areas. The idea was to install a flooring system that would take advantage of piezoelectric
principles by harvesting power from footsteps in crowded places such as train stations, malls, con-
certs and anywhere where large groups of people move. The key is the crowd: One footstep can
only provide enough electrical current to light two 60-watt bulbs for one second, but the greater the
number of people walking across the piezoelectric floor, the greater amounts of power produced.
It's not beyond the realm of possibility — approximately 28,500 footsteps generate energy to power
a train for one second.

Everywhere you look, teens have their heads down, texting sms away. Americans sent 12.5
billion text messages in just one month, and phone users in the United Kingdom send out one bil-
lion a week. What if each of those finger taps could generate power?

The Push-to-Charge cell phone would feature plastic buttons sitting atop a layer of hard
metal. The bottommost layer would be made out of piezoelectric crystals, so that each time you
pressed a button, the hard metal directly underneath it would hit the underlying crystal like a ham-
mer, creating a small amount of voltage. Small wires located between the layers would convey the
charge to a battery for storage.

The same technology could be used in any other product that features buttons, including
computer keyboards and video games. If all the office workers had their computers hooked up to
such a device, the office probably wouldn't need to pay any power bills.

A new class of devices aims to convert energy created from body movement, the stretching
of muscles or the flow of water to power future nanoscale components. These so-called "nanogen-
erators” would be less bulky than traditional energy sources such as batteries.

Rainfall as an Energy Source

One of the latest energy harvesting techniques is converting the mechanical energy from fal-
ling raindrops into electricity that can be used to power sensors and other electronics devices.
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Scientists from CEA/Leti-Minatec, an R&D institute in Grenoble, France, specializing in
microelectronics, have recently developed a system that recovers the vibration energy from a piezo-
electric structure impacted by a falling raindrop. The system works with raindrops ranging in di-
ameter from 1 to 5 mm, and simulations show that it’s possible to recover up to 12 milliwatts from
one of the larger “downpour” drops.

This work could be considered as a good alternative to power systems in raining outdoor en-
vironments where solar energy is difficult to exploit. The system could be used for both mobile out-
door devices as well as indoor power. The scientists intend to develop remote sensor nodes in cool-
ing towers, but abandoned sensor networks are also one of the foreseen applications for this type of
system.

The physics of how a raindrop impacts a surface is not fully understood. However, to build a
rain energy harvesting system, the important part is to estimate the recoverable energy during the
impact.

When a raindrop impacts a surface, it produces a perfectly inelastic shock. The amount of
energy generated by the impact can then be estimated using a mechanical-electric model.

To capture the raindrops’ mechanical energy, the scientists used a PVDF (polyvinylidene
fluoride) polymer, a piezoelectric material that converts mechanical energy into electrical energy.
When a raindrop impacts the 25-micrometer-thick PVDF, the polymer starts to vibrate. Electrodes
embedded in the PVDF are used to recover the electrical charges generated by the vibrations.

The group experimented with raindrops of different sizes, falling heights, and speeds. They
found that slow falling raindrops generate the most energy because raindrops falling at high speeds
often lose some energy due to splash. By using a micropump to generate and test the properties of
raindrops, the researchers demonstrated that, for low drop heights, the electrical energy is propor-
tional to the square of the drop’s mechanical energy, while voltage and mechanical energy are di-
rectly proportional.

In the future, the scientists plan to develop a method to store the electrical power to provide
a steady current for practical use.

Even if the planet doubled the amount of solar and wind power available tomorrow, there
would still be a shortage of clean electricity. We need to grab energy from wherever we can find it,
that is why piezoelectricity — the charge that gathers in solid materials like crystal and ceramic in
response to strain—has recently begun to pique the interest of entrepreneurs and scientists alike.

A number of materials are piezoelectric, including topaz, quartz, cane sugar, and tourmaline.
That means a charge begins accumulating inside these materials when pressure is applied. Piezo-
electrics is already commonly used in a number of applications. Quartz clocks, for example, rely on
piezoelectricity for power, as do many sensors, lighters, and actuators. But these are the old uses for
piezoelectricity. Scientists today have much more interesting piezoelectric plans in mind.

One of the most popular uses for piezoelectricity in the past few years relies on roads and
sidewalks. It all started in 2008 with Club Watt, a dance spot in the Netherlands dubbed the world's
first sustainable dance club. The club installed piezoelectric materials in its dance floor to turn pa-
trons' moves into electricity that is used to change the color of the floor's surface.

After Club Watt, the piezoelectric floors kept coming. A Tokyo railway station installed a
piezoelectric floor that uses kinetic energy to generate 1,400 kW of energy per day—enough to
power ticket gates and displays. Toulouse, France, recently became the first city to put pressure-
sensitive piezoelectric modules on the sidewalk, generating enough energy to power streetlamps.
And the United Kingdom plans to install power-generating tiles on London streets to light up bus
stops and pedestrian crossings.

Piezoelectrics is also increasingly becoming common on roads. In 2009, a British supermar-
ket installed kinetic road plates that collect energy from customers driving over road bumps in the
store parking lot. The road plates are pushed down by vehicle weight, which creates a rocking mo-
tion that turns generators. The system is used to power the supermarket's checkout lines.
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In Israel, a company called Innowattech is installing strips of asphalt embedded with piezo-
electric materials. According to the company, the generators could produce 1 MWh of electricity
from a four lane highway, or enough to power 2,500 homes.

The technology just keeps getting better, too. Last year, Princeton University researchers
combined silicone and nanoribbons of lead zirconate titanate to create PZT, an ultra-efficient piezo-
electric material that can convert up to 80 percent of mechanical energy into electricity. PZT is 100
times more efficient than quartz. It's so efficient, in fact, that the material could be used to harness
energy from the minute vibrations found in items like shoes and clothing. That means a piezoelec-
tric-equipped shirt could potentially charge up your cell phone after a day of activity. Piezoelectric
sidewalks, roads, and clothing items haven't taken off in a big way quite yet, but they probably will
soon. As we become more reliant on having fully-charged gadgets with us at all times, a shirt or
pair of shoes that can prevent a device from dying will be incredibly valuable.
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The modern Olympic Games are the leading international sporting event featuring summer
and winter sports competitions where thousands of athletes variously compete. The Olympic Games
are considered the world's foremost sports competition with more than 200 nations participating.
The Olympic Games are held every four years, with the Summer and Winter Games alternating by
occurring every four years but two years apart. Their creation was inspired by the ancient Olympic
Games, which were held in Olympia, Greece, from the 8th century BC to the 4th century AD.
Baron Pierre de Coubertin founded the International Olympic Committee (I0C) in 1894. The 10C
is the governing body of the Olympic Movement.

Ancient Olympics

The Ancient Olympic Games were religious and athletic festivals. Competition was among
representatives of several city-states and kingdoms of Ancient Greece. These Games featured
mainly athletic but also combat sports such as wrestling, pentathlon and boxing, horse and chariot
racing events. According to legend, it was Heracles who first called the Games "Olympic" and es-
tablished the custom of holding them every four years. The myth continues that after Heracles com-
pleted his twelve labors, he built the Olympic Stadium as an honor to Zeus. Following its comple-
tion, he walked in a straight line for 200 steps and called this distance a "stadion™ which later be-
came a unit of distance. The winners of the events were admired and immortalized in poems and
statues.

Revival

The first Games held under the auspices of the IOC were hosted in Athens in 1896. The
Games brought together 14 nations and 241 athletes who competed in 43 events. Zappas had left the
Greek government a trust to fund future Olympic Games. This trust was used to help finance the
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1896 Games. George Averoff contributed generously for the refurbishment of the stadium in prepa-
ration for the Games. The Greek government also provided funding, which was expected to be re-
couped through the sale of tickets. The second Olympics were held in Paris.

Winter Games

The Winter Olympics were created to feature snow and ice sports that were logistically im-
possible to hold during the Summer Games. At the 1921 Olympic Congress, in Lausanne, it was
decided to hold a winter version of the Olympic Games. A winter sports week was held in 1924 in
Chamonix, France. This event became the first Winter Olympic Games.

Economic and social impact

Many economists are skeptical about the economic benefits of hosting the Olympic Games,
emphasizing that such "mega-events” have large costs. But nevertheless research suggests that host-
ing the Games effects the local nonprofit sector. But | should like to note that hosting the Olympics
has also negative effect. The Games make negative effects on host communities. For example,
Games in Sochi made a negative effect on Krasnodar region and its infrastructure.

Effect of television

The 1936 Summer Olympics in Berlin were the first Games to be broadcast on television,
though only to local audiences. Global audience for the 1968 Mexico City Games was 600 million,
whereas at the Los Angeles Games of 1984, the audience numbers had increased to 900 million.
Ratings for the 2006 Winter Games were significantly lower than those for the 2002 Games, while
there was a sharp increase in viewership for the 2008 Summer Olympics, and the 2012 Summer
Games became the most watched event in the US television history.

Use of performance enhancing drugs

In the early 20th century, many Olympic athletes began using drugs to improve and increase
their athletic abilities. In 1904, Thomas Hicks, a gold medalist for the marathon, was given strych-
nine by his coach. The first Olympic athlete to test positive for the use of performance enhancing
drugs was Hans-Gunnar Liljenwall, a Swedish pentathlon athlete at the 1968 Summer Olympics,
who lost his bronze medal for alcohol use. The most publicized doping-related disqualification was
in the 1988 Canadian Olympics where the Canadian sprinter, Ben Johnson was positive for stano-
zolol. In the late 1990s, the IOC took the initiative in organizing World Anti-Doping Agency in
1999. During the 2006 Winter Olympics, only one athlete failed a drug test. During the Beijing
games, 3,667 athletes were tested. Only three athletes failed drug tests. In London over 6,000
Olympic and Paralympic athletes were tested. One hundred and seven athletes were not allowed to
compete. During and after the Games eight athletes tested positive for a banned substance and were
suspended, including shot putter Nadzezhda Ostapchuk who was stripped of her gold medal.

Terrorism and violence

Three Olympiads had to pass without a celebration of the Games because of war: the 1916
Games were cancelled because of World War I, and the summer and winter games of 1940 and
1944 were cancelled because of World War 11.

Terrorism most directly affected the Olympic Games in 1972. When the Summer Games
were held in Munich, Germany, eleven members of the Israeli Olympic team were taken hostage by
the Palestinian terrorist group Black September in what is now known as the Munich massacre.

Terrorism affected the last two Olympic Games held in the United States. During the Sum-
mer Olympics in 1996 in Atlanta a bomb was detonated at the Centennial Olympic Park, which
Killed two and injured 111 others.

Conclusion

This paper analyzes not only sports component but also economic impact on people. Olym-
pic Games make rather serious impact on people. It can unite all people and countries. It is the most
popular and prestigious sports event in the world therefore all athletes are prepared and trained at
the highest level because they realize their responsibility and importance of this event. Also coun-
tries which held competitions must allocate funds and create all necessary conditions for carrying
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out these Games. If all these conditions are observed this sports festival will be discussed and
memorized for a long time.
References

1. Orxyna moumu oumiuansl/ S1.P. Bunaskus; IToaeims — Murck.-1980.
2. Olympic Games/ http://en.wikipedia.org/

YK 811.111:721

GREEN BUILDING
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Green building (also known as green construction or sustainable building) refers to a struc-
ture and using process that is environmentally responsible and resource-efficient throughout a
building's life-cycle: from siting to design, construction, operation, maintenance, renovation, and
demolition. This requires close cooperation of the design team, the architects, the engineers, and the
client at all project stages. The Green Building practice expands and complements the classical
building design concerns of economy, utility, durability, and comfort.

Although new technologies are constantly being developed to complement current practices
in creating greener structures, the common objective is that green buildings are designed to reduce
the overall impact of the built environment on human health and the natural environment by: effi-
ciently using energy, water, and other resources.

Goals of green building

Green building brings together a vast array of practices, techniques, and skills to reduce and
ultimately eliminate the impacts of buildings on the environment and human health. It often empha-
sizes taking advantage of renewable resources, e.g., using sunlight through passive solar, active so-
lar, and photovoltaic equipment, and using plants and trees through green roofs, rain gardens, and
reduction of rainwater run-off. Many other techniques are used, such as using low-impact building
materials or using packed gravel or permeable concrete instead of conventional concrete or asphalt
to enhance replenishment of ground water.

While the practices or technologies employed in green building are constantly evolving and
may differ from region to region, fundamental principles persist from which the method is derived:
Sitting and Structure Design Efficiency, Energy Efficiency, Water Efficiency, Materials Efficiency,
Indoor Environmental Quality Enhancement, Operations and Maintenance Optimization,
and Wastes and Toxics Reduction. The essence of green building is an optimization of one or more
of these principles. Also, with the proper synergistic design, individual green building technologies
may work together to produce a greater cumulative effect.

Indoor environmental quality enhancement

Also important to indoor air quality is the control of moisture accumulation (dampness)
leading to mold growth and the presence of bacteria and viruses as well as dust mites and other or-
ganisms and microbiological concerns. Water intrusion through a building's envelope or water con-
densing on cold surfaces on the building's interior can enhance and sustain microbial growth. A
well-insulated and tightly sealed envelope will reduce moisture problems but adequate ventilation is
also necessary to eliminate moisture from sources indoors including human metabolic processes,
cooking, bathing, cleaning, and other activities.

Personal temperature and airflow control over the HVAC system coupled with a properly
designed building envelope will also aid in increasing a building's thermal quality. Creating a high
performance luminous environment through the careful integration of daylight and electrical light
sources will improve on the lighting quality and energy performance of a structure.
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Sitting and structure design efficiency

The foundation of any construction project is rooted in the concept and design stages. The
concept stage, in fact, is one of the major steps in a project life cycle, as it has the largest impact on
cost and performance. In designing environmentally optimal buildings, the objective is to minimize
the total environmental impact associated with all life-cycle stages of the building project. In addi-
tion, buildings are much more complex products, composed of a multitude of materials and compo-
nents each constituting various design variables to be decided at the design stage. A variation of
every design variable may affect the environment during all the building's relevant life-cycle stages.

Energy efficiency

Green buildings often include measures to reduce energy consumption — both the embodied
energy required to extract, process, transport and install building materials and operating energy to
provide services such as heating and power for equipment.

Embodied energy has assumed much greater importance — and may make up as much as
30% of the overall life cycle energy consumption. Studies such as the U.S. LCI Database Pro-
ject show buildings built primarily with wood will have a lower embodied energy than those built
primarily with brick, concrete, or steel.

To reduce operating energy use, designers use details that reduce air leakage through the
building envelope. They also specify high-performance windows and extra insulation in walls, ceil-
ings, and floors. Another strategy, passive solar building, is often implemented in low-energy
homes. Designers orient windows and walls and place awnings, porches, and trees to shade win-
dows and roofs during the summer while maximizing solar gain in the winter. In addition, effective
window placement (daylighting) can provide more natural light and lessen the need for electric
lighting during the day. Solar water heating further reduces energy costs.

Onsite generation of renewable energy through solar power, wind power, hydro power, or
biomass can significantly reduce the environmental impact of the building. Power generation is
generally the most expensive feature to add to a building.

Water efficiency

Reducing water consumption and protecting water quality are key objectives in sustainable
building. One critical issue of water consumption is that in many areas, the demands on the supply-
ing aquifer exceed its ability to replenish itself. The protection and conservation of water through-
out the life of a building may be accomplished by designing for dual plumbing. Waste-water may
be minimized by utilizing water conserving fixtures.

As a result of the increased interest in green building concepts and practices, a number of
organizations have developed standards, codes and rating systems that let government regulators,
building professionals and consumers embrace green building with confidence.
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BACKGROUND

The Royal Artillery comprises both Regular (full-time) and Reserve (part-time) units, lo-
cated all around the UK and in Germany. They were originally formed in 1716 in Woolwich, in
South-East London, which remained their Regimental home for almost 300 years.

Their home is now in Larkhill, on the southern edge of Salisbury Plain, which is a perfect
setting for training and preparing soldiers, officers and equipment. The Regiment is unique in the
British Army because of the emphasis they have always placed on their sub-units: their batteries.
Batteries can deploy independently, move around between regiments and even perform different
roles to one another within a single regiment.
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Queen Elizabeth Il is the Royal Artillery’s Captain General. This means that the Royal Artil-
lery answers directly to their reigning sovereign. They do this through the Master Gunner, St
James’s Park who is Her Majesty’s chief advisor on artillery matters. The Royal Atrtillery is con-
stantly changing and adapting to the requirements of a changing defense environment.

The Royal Artillery units introduce new, state-of-the-art equipment into their arsenal every
year, and their soldiers and officers have to be intelligent, flexible and fit enough to cope with the
demands of the modern battlefield.

The Royal Regiment of Artillery provides the battlefield fire support and air defense for the
British Army in the field. Its various regiments are equipped for conventional fire-support using
field guns, for area and point air defense using air defense missiles and for specialized artillery lo-
cating tasks. The Royal Artillery remains one of the largest organizations in the British Army with
15 Regiments included in its regular Order of Battle. Early 2011 personnel figures suggest that the
Royal Artillery had a personnel figure of 7,710 officers and soldiers representing just over 100 % of
its establishment strength. Of these Regiments, one is a Commando Regiment and another is an Air
Assault Regiment . Either of these Regiments can be called upon to provide Maneuver Support Ar-
tillery to the AMF (Allied Command Europe Military Force).

TRAINING

Artillery recruits spend the first period of recruit training at the Army Training Regiment —
Pirbright, the Army Training Regiment — Bassingbourn or the Army Foundation College — Harro-
gate.

Artillery training is carried out at the Royal School of Artillery at Larkhill in Wiltshire. In-
tensive training is given in gunnery, air defense, surveillance or signals. Soldiers also undergo
driver training on a variety of different vehicles. After training officers and gunners will be posted
to the Royal Artillery units worldwide, but almost all of them will return to the Royal School of Ar-
tillery for frequent career and employment courses.

THE FUTURE BATTLEFIED

The Royal Artillery is undergoing a transformation. As when gunpowder lifted the range of
the bow and arrow to that of the cannon, currently modern technology both in space and on the
ground is showing signs of vyielding ever greater range and accuracy to the artillery.
Greater ability to fix locations in depth and the ability to fire projectiles accurately over longer dis-
tances is transforming the horizons for modern artillery. Base bleed ammunition reduces drag by
burning chemical compounds at the rear of the projectile and results in greatly increased range.
Similarly, technology has discovered that there is an optimum relationship between projectile range,
diameter and barrel length. Longer ranges had used to mean greater beaten zone or dispersion of the
fall of shot. Micro technology now makes it possible for on-board computers and navigation sys-
tems to provide a long-range shell with a once only correction, which brings the round back onto a
more precise route to the target. Rebarrelled British Artillery will enter the next decade capable of
firing accurately to double their present range. Rocket artillery is reaching ever further towards the
enemy rear areas. The next generation of rocket artillery rounds is looking beyond a range of 80
kms and designers are also looking at precision guided terminal sub- munitions. In addition, un-
manned aerial vehicles are flying deeper into enemy territory and sending back ever more accurate
target data which will be used by the artillery of the future. The manned aircraft could carry a man
and deliver a weapons load with pinpoint accuracy (in the right conditions) far beyond the range of
an artillery observer. This situation is about to be reversed, and there will probably be little support
for sending a man where an artillery observation vehicle can go for a fraction of the cost and the
same likelihood of striking the target. This is likely to happen within the next decade and the term
Depth Battle will have real meaning for the Artillery. Once this happens they will have an increas-
ingly important role in shaping the future battlefield. Attacking an enemy with ground troops in the
field will be less costly if all his command and control headquarters up to 100 km behind the lines
have already been identified and destroyed.
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THE USA SPECIAL WEAPONS AND TACTICS
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SWAT ("Special Weapons And Tactics™) responds upon the request of the Incident Com-
mander to barricade/hostage episodes, and/or suicide intervention, as well as initiate service of high
risk warrants for all Department entities. The Incident Commander shall request SWAT when at a
barricaded or hostage incident the suspect is probably armed; the suspect is believed to have been
involved in a criminal act or is a significant threat to the lives and safety of the public and/or police;
the suspect is in a position of advantage, affording cover and concealment or is contained in an open
area and the presence or approach of police officers could precipitate an adverse reaction by the
suspect; and, the suspect refuses to submit to arrest.

History

Some sources state that the first use of "SWAT" as an acronym for "Special Weapons and
Tactics" was the Special Weapons and Tactics Squad established by the Philadelphia Police De-
partment in 1964.

A more prominent early SWAT team was established in the Los Angeles Police Depart-
ment in 1967, by Inspector Daryl Gates. After that, many United States law enforcement organiza-
tions, especially the police departments of major cities, as well as federal and state agencies, estab-
lished their own elite units under various names. Gates originally named the platoon "Special
Weapons Assault Team"; however, this name was not generally favored and was rejected by his
manager, deputy police chief Ed Davis, as sounding too much like a military organization. Wanting
to keep the acronym "SWAT", Gates changed its expanded form to "special weapons and tactics".

While the public image of SWAT first became known through the LAPD, perhaps because
of its proximity to the mass media and the size and professionalism of the Department itself, the
first actual SWAT-type operations were conducted north of Los Angeles in the farming community
of Delano, California on the border between Kern and Tulare Counties in the San Joaquin Valley.
At the time, César Chavez' United Farm Workers union was staging numerous protests in Delano,
both at cold storage facilities and outside non-supportive farm workers' homes on city streets. The
Delano Police Department responded by forming ad-hoc units using special weapons and tactics.
Television news stations and print media carried live and delayed reportage of these events across
the United States. Personnel from the LAPD, having seen these broadcasts, contacted Delano and
inquired about the program. One officer then obtained permission to observe the Delano Police De-
partment's special weapons and tactics units in action, and afterwards, he took what he had learned
back to Los Angeles, where his knowledge was used and expanded on to form the LAPD's own first
SWAT unit.

John Nelson was the officer who conceived the idea to form a specially trained and equipped
unit in the LAPD, intended to respond to and manage critical situations involving shootings while
minimizing police casualties. Inspector Gates approved this idea, and he formed a small select
group of volunteer officers. This first SWAT unit initially consisted of fifteen teams of four men
each, making a total staff of sixty. These officers were given special status and benefits, and were
required to attend special monthly training sessions. The unit also served as a security unit for po-
lice facilities during civil unrest. The LAPD SWAT units were organized as "D Platoon™ in the
Metro division.

The first significant deployment of the LAPD's SWAT unit was on December 9, 1969, in a
four-hour confrontation with members of the Black Panthers. The Panthers eventually surrendered,
with three Panthers and three officers being injured. By 1974, there was a general acceptance of
SWAT as a resource for the city and county of Los Angeles.
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Organization

The relative infrequency of SWAT call-outs means these expensively trained and equipped
officers cannot be left to sit around, waiting for an emergency. In many departments the officers are
normally deployed to regular duties, but are available for SWAT calls via pagers, mobile phones, or
radio transceivers. Even in the larger police agencies, such as the Los Angeles Police Department or
the New York City Police Department, SWAT personnel would normally be seen in crime suppres-
sion roles—specialized and more dangerous than regular patrol, perhaps, but the officers would not
be carrying their distinctive armor and weapons.

Since officers have to be on call-out most of the day, they may be assigned to regular patrol
duties. To decrease response times to situations that require a SWAT team, it is now a common
practice to place SWAT equipment and weaponry in secured lockers in the trunks of specialized
police cruisers. Departments that often use this style of organization are county sheriffs, due to the
different sizes of counties, and the predominance of back-roads. In places like Los Angeles, where
traffic may be heavy, the LAPD use cruisers such as this to respond with their officers so they do
not have to return to the police station to armor up. However, heavier duty equipment may be
needed depending on the situation that arises.

By illustration, the LAPD's website shows that in 2003, their SWAT units were activated
255 times, for 133 SWAT calls and 122 times to serve high-risk warrants. The New York Police
Department's Emergency Service Unit is one of the few civilian police special-response units that
operate autonomously 24 hours a day. However, this unit also provides a wide range of services,
including search and rescue functions, and car accident vehicle extraction, normally handled by fire
departments or other agencies.

The need to summon widely dispersed personnel, then equip and brief them, makes for a
long lag between the initial emergency and actual SWAT deployment on the ground. The problems
of delayed police response at the 1999 Columbine High School shooting has led to changes in po-
lice response, mainly rapid deployment of line officers to deal with an active shooter, rather than
setting up a perimeter and waiting for SWAT to arrive.

Training

SWAT officers are selected from volunteers within their law-enforcement organization. De-
pending on their department's policy, officers generally must serve a minimum tenure within the
department before being able to apply for a specialist section such as SWAT. This tenure require-
ment is based on the fact that SWAT officers are still law enforcement officers and must have a
thorough knowledge of department policies and procedures.

SWAT applicants undergo rigorous selection and training. Applicants must pass stringent
physical agility, written, oral, and psychological testing to ensure they are not only fit enough but
also psychologically suited for tactical operations. Some parent law-enforcement organizations of
SWAT teams have also required their personnel to be veterans of the armed forces, but this is usu-
ally not considered strictly necessary for such personnel.

Emphasis is placed on physical fitness so an officer will be able to withstand the rigors of
tactical operations. After an officer has been selected, the potential member must undertake and
pass numerous specialist courses that will make him a fully qualified SWAT operator. Officers are
trained in marksmanship for the development of accurate shooting skills. Other training that could
be given to potential members includes training in explosives, sniper-training, defensive tactics,
first-aid, negotiation, handling K9 units, rappelling and roping techniques and the use of specialized
weapons and equipment. They may also be trained specifically in the handling and use of special
ammunition such as bean bags, flash bang grenades, and the use of crowd control methods, and
special non-lethal munitions. Of primary importance is close-quarters defensive tactics training, as
this will be the primary mission upon becoming a full-time SWAT officer.
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SWAT equipment

SWAT teams use equipment designed for a variety of specialist situations including close
quarters combat in an urban environment. The particular pieces of equipment vary from unit to
unit, but there are some consistent trends in what they wear and use.

Clothing

Aside from the standard uniforms of their parent law-enforcement organizations, SWAT
personnel often wear similar utility uniforms to armed-forces tactical uniforms, with the main differ-
ence being the colorations of such utility uniforms. SWAT utility uniforms are generally in solid
colors, usually not limited to dark grey, dark blue, or black. However, "urban camouflage™ patterns
have been developed, consisting mainly of black, white, and shades of gray.

Whenever their personnel are not on immediate-crisis duty, SWAT team members’ uniforms
are often not entirely black in color, and otherwise resemble the duty uniforms of their parent law-
enforcement organizations.
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This research work refers to the analysis of environmental issues such as the history of eco-
logical footprint and the prospects of sustainable development, regarded as of the most topical is-
sues today. The key concepts and the points touched upon in the investigation are ecosystems, eco-
logical footprint, its calculation methods, accuracy and the ways of reducing ecological footprint
themselves.

Ecosystem is referred to as a biological system consisting of a community of living organ-
isms, their habitat, communication systems, exchanging matter and energy between them. The in-
tegrity of the ecosystem being a basic component for sustainable development must be observed. As
it goes from the definition environment plays a crucial role in developing all the four spheres of life,
such as economic, political, material and spiritual sectors. Due to the bad environmental state on the
Earth and people’s concerns the term “Ecological Footprint’ has been highly used by the scientists
involved in this problem.

The term *Ecological Footprint’ is defined as a measure of human demand on the Earth’s
ecosystems. It represents the amount of biologically productive land and sea area necessary to sup-
ply the resources.

The first academic publication about the ecological footprint was by William Rees in 1992.
The ecological footprint concept and calculation method was developed as the PhD dissertation of
Mathis Wackernagel, under Rees' supervision at the University of British Columbia in Vancouver,
Canada, from 1990-1994. Originally, Wackernagel and Rees called the concept "appropriated
carrying capacity”. To make the idea more accessible, Rees came up with the term "ecological
footprint,” inspired by a computer technician who praised his new computer's "small footprint on
the desk."” In early 1996, Wackernagel and Rees published the book Our Ecological Footprint:
Reducing Human Impact on the Earth.

Ecological footprint analysis compares human demand on nature with the biosphere's ability
to regenerate resources and provide services. It does this by assessing the biologically productive
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land and marine area required to produce the resources a population consumes and absorb the
corresponding waste, using prevailing technology. Footprint values at the end of a survey are
categorized for Carbon, Food, Housing, and Goods and Services as well as the total footprint
number of Earths needed to sustain the world's population at that level of consumption.

Per capita ecological footprint (EF) is a means of comparing consumption and lifestyles, and
checking this against nature's ability to provide for this consumption. The tool can inform policy by
examining to what extent a nation uses more (or less) than is available within its territory, or to
what extent the nation's lifestyle would be replicable worldwide.

It must be stated that there is a variety of online footprint calculators such as Global Foot-
print Network, WWF Footprint Calculator and others (see figurel).

Fig 1 — Footprint calculators

Therefore, the accuracy of the Footprint measurements highly depends on such factors as
calculation parameters, certainty of source data and methodological decisions.

The comparative analysis in the form of the graphs, diagrams and tables in terms of interde-
pendence between a country’s lifestyle and its footprint has been provided in the work. Out of the
nine countries (the USA, The UK, Argentina, Germany South Africa, China, India, Latvia, Belarus,
Russia) having been inspected India showed the best results having the lowest ecological footprint
and the USA has been detected as the country with the highest ecological footprint. The data ob-
tained shows that these are mainly industrial factors, technological advancement and peoples’ habits
that influenced the results. India still being an agricultural country with a high appreciation of spiri-
tual values and the modesty of its people is characterized as ecologically concerned state; whereas
the USA being a highly industrialized country with advanced economy and living according to the
motto of ‘American Dream’ has shown a high level ecological unsustainability.

It must be mentioned that the experimental investigations carried out in Belarus concerning
the problem discussed that the Belarusians is an ecologically concerned nation judging by their hab-
its and lifestyle. For instance, living in blocks of flats rather than private cottages and reusing plas-
tic bags.

Irrespectively of the method applied the figures obtained in all the experiments regarding
Ecological Footprint are tremendously high, that is why ecologists are tightly working on the devel-
opment of ways to reduce the amount of Ecological Footprint. The most efficient being in use are
following ‘3R’ principle which implies reduce, reuse, recycle; to use public transport and walking
or cycling short distances more often than driving a car; to travel by train or by bus rather than by
plane; to save water and electric energy at home and at the working place; to use recycled products,
avoid the use of plastic bottles, plastic bags and cans, encourage community to use tap water rather
than bottled water; to use less packaging; to plant and nurture trees as much as possible; to involve
every member of your family and friends to proactive get necessitated in raising awareness about
the need to reduce the ecological footprint on an individual level (see figure 2).
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Fig.2 *3R’ principle

Today humanity uses the equivalent of 1.5 planets to provide the resources we use and absorb our
waste. This means it now takes the Earth one year and six months to regenerate what we use in a year.

Moderate UN scenarios suggest that if current population and consumption trends continue,
by the 2030s, we will need the equivalent of two Earths to support us.

Turning resources into waste faster than waste can be turned back into resources will put us
into global ecological overshoot, depleting the very resources on which human life and biodiversity
depend. The result is collapsing fisheries, diminishing forest cover, depletion of fresh water sys-
tems, and the buildup of carbon dioxide emissions, which creates problem of global climate
changes. It must be taken into consideration that these are just a few of the most noticeable effects
of overshoot.

Thus, the figures and the data provided in the article show and prove the topicality of the is-
sue and the solvability of environmental problems rely on people’s ecological education which is
awareness for the need to solve environmental issues; taking actions supporting the ideas of sus-
tainable development that help to reduce ecological footprint; changing lifestyle habits; using clean
and green sources (wind, solar or tidal power); taking care of nature.
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This research considers the issue of alternative sources of energy and their usage.

The topicality of the issue is supported by the current development of alternative sources of
energy as a foreground tendency in power engineering due to their energy specifications, them be-
ing natural, reasonably-priced energy resources, and most importantly, them being safe and renew-
able.

The major concept touched upon in the article is thorium energy as an alternative source of
energy.

In this research, we will study the specificity of thorium energy, its historical background,
application, developmental prospects, its merits and demerits and enhancement prospects.

Looking back in to the history of thorium-based nuclear power it is possible to say that it is a
comparatively new, under development kind of energy. The first experiments on thorium energy
were carried out in the early 20s of the 20" century by two young professors E. Rutherford and R.B.
Owens from the university in Montreal. The experimental data obtained showed thorium as an ele-
ment highly potential for diagnostic purposes in medicine. However, due to its radioactivity, it was
proved as an inefficient element with damaging post effects for people. Therefore, it was decided to
try it as a source of energy and the results proved to be relatively positive.

Thorium is referred to as a naturally occurring mineral that holds large amounts of releas-
able nuclear energy similar to uranium. This nuclear-based element is special because it is easier to
extract this energy completely than uranium due to some of the chemical and nuclear properties of
thorium (see figure 1).

Fig 1 — Fundamental Process and Objectives of Thorium Energy Extraction

Among the countries having substantial deposits of thorium are Australia, the USA, Turkey,
India, Brazil, Venezuela, which import thorium to the UK, China, France, the Check Republic, Rus-
sia, Canada, Israel and the Netherlands — the countries actively making use of it. It must be empha-
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sized that such advanced countries including the USA and China find this energy type quite per-
spective in terms of its generation costs and its radioactive safety and that is why are tightly work-
ing on its development. For instance, it is estimated that the thorium reactor will provide enough
power to produce 20 million liters per day at desalination plants. This is the equivalent amount that
would power 3500 homes.

Many investigations have been done to develop thorium energy reactors. According to the
World Nuclear Association there are seven types of reactors that can be designed to use thorium as
a nuclear fuel. The five of them such as heavy water reactors (PHWRS), high-temperature gas-
cooled reactors (HTRs), boiling (light) water reactors (BWRs), pressurized (Light) water reactors
(PWRs) and fast neutron reactors (FNRs) have all entered into operational service at some point.
The last two molten salt reactors (MSRs, LFTRs) and accelerator driven reactors (ADS) are still
conceptual, although currently under development by many countries (see figure 2).

Fig 2 — Thorium Energy Based Future

There are a number of commercial advantages in using this energy source. Among the most
the significant of them we can single out its worldwide abundance, low degree of radioactivity, high
ecological compatibility concerning wastes, modularity, scalability, affordable price, and cost effi-
ciency.

As far as the disadvantages of using this particular energy are concerned breeding in a ther-
mal neutron spectrum, which is slow and requires extensive reprocessing, is named as its main
drawback. The next problem is the necessity of significant and expensive testing and licensing work
requiring business and government support. There is a higher cost of fuel fabrication and reprocess-
ing in designs that use traditional solid fuel rods. Therefore, enhancement of power engineering
technologies and equipment are also required.

Thorium reactors are more efficient and faster to build than conventional nuclear reactors
and have no use in nuclear weapons. Thorium reactor is one-of-a-kind technology whose modular
design can achieve output desired at significantly reduced capital and carrying costs. Thorium is
readily available and can be turned into energy without generating transuranic wastes. Analyzing
pluses and minuses mentioned above thorium as an energy source is represented as having a com-
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petitive edge over uranium. Although further analysis must be done, feasibility of this project and
reprocessing this energy is still open. Conferences with experts from as many as 32 countries are
held, including one by the European Organization for Nuclear Research (CERN) in 2013, which
focuses on thorium as an eco-friendly, nuclear waste free alternative energy technology (see fig-
ure 3).

Fig 3 — Energy Extraction Comparison

Recognized expert Hans Blix, former head of the International Atomic Energy Agency, em-
phasizes that ‘the thorium option offers the world not only a new sustainable supply of fuel for nu-
clear power but also one that makes better use of the fuel's energy content’.

Summing up all the facts analyzed in the research we define thorium energy as a very prom-
ising and advanced energy type. All the advantages pointed out make it an absolutely indispensable
energy source of the future.
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Nowadays energy security is attracting much attention among governments and the public.
The first factor is the pressure of demand which continues to increase worldwide on the basis of
population growth and the spread of prosperity. There are some 200 million new customers for
commercial energy each year. The result is an increase of around 1.5% a year in oil demand and an
increase of over 2% a year for natural gas. The second factor is that there is a growing requirement
for trade because each of the four significant importers (the US, Europe, Japan and China) are all
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facing the need for increased imports. India too is expected to become an importer on a growing
scale. Trade now supplies something like 50% of daily demand worldwide. By 2015 on the figures
produced by the International Agency that could rise to 70%. The third factor is on the supply side.
Supplies are concentrated in a small number of areas. By 2015 up to 80% of supply will come from
just three areas of the world: West Africa, Russia and overwhelmingly the Middle East and from the
five states around the Gulf including Iran and Irag. The problem is that few of those countries are
open to international investment. And the fourth factor is the environment. The science of climate
change is not absolute or finalized but the evidence of global warming continues to grow and that
evidence appears to have had a real impact on public opinion. Climate change has become an issue
of popular public concern not just a topic debated at academic conferences. These are the reasons —
immediate and long term why energy security is on the agenda, and why so many people are fo-
cused on the question of energy policy [1].

What can people do? The first thing to stress is that energy security cannot be achieved in
one country. Energy policy and energy security has to be international and inclusive. The second
thing to stress is that there is no shortage of supply and many options for the development of tech-
nology in ways which could produce viable alternatives. The first step in the restoration of energy
security is considered to be the development of the maximum diversity of supply and of the infra-
structure required to bring that supply to market. The third thing to stress is that governments need
to encourage consumers to innovate and develop technology to reduce carbon emissions. It’s possi-
ble to do with the help of alternative energy.

Now people have a simple choice — either to turn to nature or to destroy themselves. Appar-
ently, most people would like the first idea much more and so would look through some ways of
providing a sustainable future for next generations. In this connection alternative energy plays a
tremendous role in contemporary world. It is highlighted that if we incorporate the merits more in
our daily life, the demerits of alternative energy will slowly fade away.

There are several advantages of using renewable energy [2]. The major one is that as it is re-
newable it is therefore sustainable and so will never run out. Renewable energy facilities generally
require less maintenance than traditional generators. Their fuel being derived from natural and
available resources reduces the costs of operation. Even more important is that renewable energy
produces little or no waste products such as carbon dioxide or other chemical pollutants, so it has
minimal impact on the environment. It is estimated that renewable energy projects can also bring
economic benefits to many regional areas, as most projects are located away from large urban cen-
ters.

But even though alternative forms of energy seem to be the perfect solution — the concept is
environmental friendly, endless, and above all, it is free, nevertheless, aside from various advan-
tages, there are disadvantages that should be taken into account [3]. The very first and the most im-
portant disadvantage that holds true for most of the alternative energies is that their supply is de-
pendent on nature and thus is not constant. For example, it is obvious that solar energy can be gen-
erated only at the areas that receive ample sunlight. Whereas for other areas that obtain below mod-
erate to little sunlight, solar energy would not be of much use. Even for the areas with bright
sunlight, solar energy can only be generated at daytime and not at nighttime. The same is the case
with wind energy. Generating electricity through wind farms is possible only at the countryside or
other such areas where windmills can receive wind supply without any obstruction. Biomass is con-
sidered to be a good alternative to fossil fuels. Nevertheless, combustion of biomass produces car-
bon dioxide and similar greenhouse gases. Another disadvantage of biomass is that it is generally
produced from corn, wheat, barley, and similar crops all of which are seasonal. Thus, biomass can
only be produced in certain seasons.

It is experimentally proved that alternative energy is especially difficult to put into effect in
an infrastructure that is already set up. Most of the forms of alternative energy require a certain type
of system. This system is very different from the one that they use currently. Therefore, a major in-
frastructure overhaul is essential before incorporating alternative energy. Considering the monetary
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factors, fossil fuels are less costly to use than alternative energy. Fossil fuels can be stored at any
location or transported using the regular means, however, in the case of alternative energy various
changes and thus huge investment is required to reap benefits.

So, the following shortcomings should be pointed out:

e energy can be trapped only during daytime and only at places receiving desired amount

of sunlight;

o efficiency of solar panels is generally low, around 10-15%. Therefore, for a good power

supply, large surface area is required;

e wind energy is a clean fuel. However, it does cause significant amount of noise pollu-

tion;

e areas which gather biofuels can sustain soil erosion;

e initial investment is quite high and efficiency is low, around 30%.

As far as Belarus is concerned, the country belongs to the group of countries without their
own considerable energy and fuel resources. The energy and fuel resources include: crude oil, natu-
ral gas, peat, water resources and biomass. However, Belarus’ own power resources satisfy 15-17%
of its energy and fuel resources requirement [4]. According to these data, there are practically no
other sources of energy in Belarus other than those of renewable character. Therefore, the share of
renewable energy amounts to 80% of the country’s own energy and fuel resources. At present the
Republic of Belarus is in the process of implementing the «Target electricity and heat provision
programs for achieving at least 25% of industrial production with the use of local types of fuel and
alternative sources of energy by the year 2015 [5]. It is obvious that one of the strategic objectives
of economic development of Belarus is the decrease of energy imports. The solution to this problem
is possible through the enhancement of alternative energy sources and local fuels. It should be men-
tioned that much emphasis has been placed on the implementation of the program focused on the
use of wood and wood waste.

It’s possible to conclude that people’s concerns about the greenhouse effect and global
warming, air pollution, and energy security have led to increasing interest and the development of
renewable energy sources, such as solar, wind, geothermal, wave power and hydrogen. Develop-
ment and effective use of renewable energy sources has a fundamental importance since in the short
term they represent the real potential of local fuel and energy resources that can be efficiently in-
volved in the economy and favor the rise of the energy security of the country. The potential of re-
newable sources of energy should be taken advantage of to a significant degree as energy is consid-
ered to be a vital ingredient for socio-economic and technological development.
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[TpuBons! konec (Puc.1l) maxTHOro caMOXOJHOTO BaroHa 3HaYMTEIBHYIO YacTh BPEMEHH pa-
00TalOT B PeXUME PA3roHA-TOPMOKEHUSA. D(H(PEeKTUBHOCTH SKCIUTyaTallMd MAIIMHBI B 3HAYUTEIb-
HOHM CTENEeHH 3aBUCHT OT MEXaHMYECKOH XapaKTepHCTUKH JBUTATENICH MPHUBOIOB KOJEC JEBOTO U
paBoro OOPTOB.

Pucynok 1 — [IpuBog kosec maxTHOro camoxoanoro sarona BC-17

MexaHn4deckasi XapakTepHCTHKa ACHHXPOHHOTO JBHTATEINS BBIPAXKAET 3aBHCUMOCTDH MEXIY
AJIEKTPOMArHUTHBIM MOMEHTOM W YacTOTOW BpAlICHHUs, TUOO CKOJbKeHHEeM. CKONbXKEHHE — 3TO
BEJINYMHA, KOTOPAs MOKA3bIBAET, HACKOJIBKO YaCTOTA BPAILICHUSI MAarHUTHOTO IOJISI OMEPEKaeT Jac-
TOTY BpAILIEHUS pOTOpA.

braromapst MexaHHUECKOI XapaKTepHCTUKE, MOSBISIETCS BO3MOYKHOCTD ONPEEIUTh K KaKOMY
TUITy YCTaHOBKHU OOJIbILIE MOJXOAMT JIBUTATENb, HA KAKOM YYacTKE COXPAHSETCS €ro yCTOHuMBas
pabora, meperpy304Hyr0 CiocCOOHOCTh B IPYTOE.

[TocTpouM MeXaHHYECKYIO XapaKTepucTuky s apurarens ABT15-4/6/12 B cooTBeTCTBHU C
€ro ocHOBHbIMU JaHHbIMU (Tabnuia).

Ta6muna - [Tacoptrble nanubie apurarens ABT15-4/6/12

Yucno Momnocts HO- | YacToTa Bpa- CkomnpxeHue Kparnocts Mak-
MOJIFOCOB | MUHaNbHAs, KBT | IeHus cul- HOMUHAJIBHOE | CHMaJbHOTO MO-
XpOHHast MEHTa
00/MuH
4 22 1500 0,08 2,8
6 46 1000 0,14 2,8
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| 12 | 23 | 500 | 0,13 | 3,6 |

I[J'IH IMOCTPOCHUA XapaKTCPHUCTUKU OIIPCACIUM HOMMHAJIbHBI MOMEHT JIBUTATEIs.

P
M, = 9550 Hwm (1)

ny,

rae P, - MomHoCTh HOMMHAIBHAA, KBT;

N, - 9acTOTa BPAIlCHNUs] HOMUHAIbHAsA, 00/MHH.

n,=ny-(1-S,), (2)
rae N,- 4acToTa BpalleHUs] CHHXPOHHAs, 00/MUH;

S, - CKOJIb)KEHHE HOMUHAIIBHOE.
OmnpenenrM HOMHHAIBHYIO YaCTOTY BPAIIEHHs JUIS BKJIIOYEHHBIX OOMOTOK pOTOpa:

- JUTSL YETBIPEX TOTFOCOB N4y = 1500(1— 0,08) =1380, 06/MmuH;
- JUTSI LIECTH IOJIFOCOB Ny (6) = 1000(1— 0,14) =860, 00/mu=H;
- [Js1 IBEHALATH MOIIOCOB 71,,(19) = 500(1— 0,13) =435, 00/muH.

OnpenenarM HOMUHAJIbHBIA MOMEHT I TPEX XapaKTEPHBIX PEXKUMOB, IIPU Pa3IMYHOM KOJIH-
YeCTBE BKIIIOYEHHBIX 0OMOTOK POTOpa:

MH(4) = 9550£ = 152,25 Hwm;
1380

Moo = 955020 _51081 Hom:
#(6) 860

23
MH(].Z) = 9550@ = 504,94 H-wm.

Paccuntaem kpuTHueckoe CKOJIbKeHue 1o popmyiie

Sy =39, A+ -1), (3)

Irac A- KpaTHOCTb MaKCUMAJIbLHOTO MOMCHTA (Heperpy3011Ha$1 CHOCO6HOCTB).
OHpCI[CJ'II/IM KPHUTHYCCKOC CKOJIBXKCHUEC IJIS TPEX PEIKMMOB BKIITOYCHHBIX 00OMOTOK poropa:

S =0,08(28++/28° —1) =0,4332;
S, = 014(28++/28° -1) = 0,7581;

SKp(lz) =0,13(3,6 + w/3,62 -1)=0,9176.
Paccuntaem KpUTHYECKHIT MOMEHT 10 opMyIie
My,=4-M, H™m........ 4)
JUISL TPEX PEKMMOB BKIIIOYEHHBIX OOMOTOK poTOpa

M ) = 28-152,25 = 426,3 Hw;

M 6 = 2,8-510,81=1430,27 Hm;
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M2 = 3650494 =1817,78 Hom.

TakuMm 06pazom, ornpeaeneHbl OCHOBHBIE TOUYKH XapaKTEPUCTUKHU, OJTHAKO Uil €€ MOCTPOEHUS
ux HepoctaToyHo. [losTomMy ¢ momorisio ynpomieHHOH hopmynbl Kitocca, paccuntaeM MOMEHTHI
JUISL IPYTUX 3HAYEHUN CKOJIbKEHUH.

Yupomennas popmyna Kinocca BRIMISIIUT ClieayOIUM 00pa3oMm:

M = M.y , Hm. (5)
S / Sip TSk / S

PaccunTaem I KaKA0Tro 3HAYCHHUSA CKOJIBKCHUA MOMCHT M YaCTOTY BpalllCHUS. HaHpHMep,
JUTSL BKITFOUEHHOW YETBIPEXTIONIOCHOW 0OMOTKH pOTOpa JUTsl 3HAaYCHUs CKOIbxkeHus 0.2:

2-426,3

= =324,46 H-m.
0,2/0,4332+0,4332/0,2

YacToTy BpalleHust BbIpa3uM U3 GOpMYIIbI sl OIPEACTICHUS CKOJIbKECHHUS
n=ngy-(1-S)=1500(1-0,2) =1200 o6/muH.

[TogoGHBIM 00pa30M PacCUUTHIBAIOTCS OCTAJIbHBIC 3HAUCHUSI.

Ha ocHOBaHWH pacyeToB MOCTPOEHA CICIYIOIIass MEXaHMYECKash XapaKTePUCTHKA JBUTATEIIS
ABT15-4/6/12 (Puc. 2). OHa sIBIS€TCSI OCHOBOM ISl IIOCTPOCHUS THHAMHUYCCKON XapaKTePUCTUKU
pasroHa CaMOXOHOTO BaroHa B XOJIOCTOM PEXHMME M 3aIPY>KEHHOM COCTOSIHHUH.

PucyHok 2. - Mexanuueckasi XapakTepucTHKa acuHXpoHHoro apurarens ABT15-4/6/12
IIPU Pa3INIHOM KOJMYECTBE BKIIOYCHHBIX 0OMOTOK pOTOpa

CIIHCOK MCIIOIb30BAHHBIX HCTOYHUKOB.

1. Mockanenko B. B. Dnextpudeckuit mpuBoa: yueOHuk ans ctya. BY3oB. - M.: U3narenbckuit
neHtp «Akagemus», 2007. - 368 c.
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2. Mommnckuii 0. A., becrianos B. f., Kupskua A. A. OnpeneneHue nmapameTpoB CXEMbI 3aMe-

IICHHUS ACHHXPOHHOM MAaIIMHBI 110 KaTaJIOKHBIM JaHHbIM // DnextpudectBo. - Ne4/98. - 1998. - C.
38-42.
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VIK 622.233

HEKOTOPBIE BOITPOCBI 'OPU30HTAJIBHOTI'O HIHEKOBOI'O BYPE-
HUsA

benopycckuii HaLMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
@aKyJIbTET TOPHOTO JI€71a U MHKEHEPHOU 3KOJIOTUH

Spmonnuckun B.K., Maructpanr
Hayunslii pykoBoauTens — K.T.H., go1. Kazauenko I'.B.

[[THexoBOE OypeHue — OJIMH U3 HaubOJIee MACCOBO MPUMEHSIEMbIX BUIOB OypeHusi. OCHOBHBIC
MPEUMYIIECTBAa TAKOTO BUA OYpPEHHs — CPaBHHUTEIbHAS MTPOCTOTA KOHCTPYKIIMH PaboUuero HHCTPY-
MEHTa U BO3MOXHOCTh €r0 MOHTa)ka Ha CaMbIX Pa3IMYHbIX CpeJCcTBax nepemenienus. CiencTeueM
ATOTO TMPEUMYIIECTBA SIBISETCS TJIABHBIM HEIOCTAaTOK — HeOoIbInas TiyOWHa MpoOypHBaeMbIX
ckBakuH. TeMm He MeHee, IIIHEKOBOE OypPEeHHE UCIIONIb3YETCs TP BCEX TEXHOJIOTHIX Pa3BEIKU U J10-
OBIYM MOJIE3HBIX HCKOTIAEMBIX.

[Tpu moa3eMHBIX pa3pabOTKaxX IJIACTOBBIX MECTOPOXKIECHUN OUEHb YacTO UCHOJB3YIOTCS Oy-
pPOBBIE YCTAaHOBKH C TOPU3OHTAIBHBIM I MajO OTKJIOHEHHBIM OT TOPH30HTAIHM HAMPaBICHHEM
ITHEKOBOTO Oypa. B Takux cuTyarusx pabounii mporecc MHEKOBOro OypeHHsl UMEET psiJi 0COOeH-
HOCTEH.

3ameTuM, 4TO, KaK M MpH JI0O0OM BHUE ITHEKOBOTO OypeHHUs, IITHEKOBBIM OypoBO# CTaB ¢ Tie-
peMernIaeMoi TopHOii OPOI0H MpenCTaBIsIeT OO0 MEXaHMUYECKYIO0 CHCTEMY MEePEeMEHHON MacCHhI.
B aTom ciydae peanuzanus npoiecca ¢ MOCTOSHHBIMU 3HAYEHUSIMH OCHOBHBIX €TI0 TapaMeTpoOB He-
BO3MOXKHA. Kpureprem onTuMaabHOCTH TaKOTO MPOIIECcca TAKKE MOTYT ObITh Pa3IMYHBIMU M JaXKe
MPOTUBOPEUUBBIMU MEXy cOOOW. B 3aBUCMMOCTH OT X BBHIOOpa MEHSAIOTCA U MapaMeTpbl, OT KO-
TOPBIX 3aBUCSAT 3HaueHUs Kputepues. [Ipomecc OypeHus u BCe €ro XapaKTePUCTHKU OTMPEICIISIOTCS
LENBIM PSIIOM BEJIMYMH, 3aBUCHUMBIX OT KOHCTPYKTHUBHBIX U PEXHUMHBIX MapaMeTpoB. OgHaKo, MX
HCYHCIICHUE Yallle BCero 0a3upyeTcsl Ha TaKUX XapaKTePUCTHKaX MpOoIecca, Kak CKOPOCTH TOJauu
u BpaieHus Oypa. EcrecTBeHHO, 4TO Ha mpoiecc OypeHus BIUSIOT Takke (U3MKO-MEXaHUYECKUe
CBOICTBa MOpoAbl. Bee 3TO cka3biBaeTCs Ha BEIMYMHE HATPY30K, NEHCTBYIOIIMX HA AJIEMEHTHI 0y-
poBoro crtaBa u ero npuoja. YtoObl chopMUpOBaATh KPUTEPUN ONTUMHU3ALUU HEOOXOIUMO, TIPEXK-
JIe BCETO, BBIYUCIUTH KHHEMATHYECKHE, YJHEPTeTUYECKUE U MaTepUalbHbIE XapaKTEPUCTUKU TPO-
1ecca. BrluucieHne 3TUX XapaKTepUCTUK OCHOBBIBAETCS HA 3aKOHAaX COXPAHEHHS U HEKOTOPBIX
TeopeMax MeXaHuKHU. Vcronb30BaHNEe 3aKOHOB COXPAHEHUS MPU TEOPETHUECKOM aHAIIM3€e MpoIiecca
TOPU30HTAJILHOTO IIIHEKOBOTO OYpPEHHs MO3BOJIUIIO ONPEAEIUTh 3aBUCUMOCTH MEXY CKOPOCTSIMU
MoJIa4ll HHCTPYMEHTA Ha 32001 U ero BpalleHus BOKPYT COOCTBEHHOM OCH. JTO J1aj0 BO3MOXHOCTh
YCTaHOBUTh MUHUMAaJIbHOE 3HaY€HHE CKOPOCTH BpALICHMS] B 3aBUCHUMOCTH OT CKOPOCTH MOJA4H U
CBOWCTB pa3zpabaTbiBaeMON OPOJIBI.

B Unucturyte ropuoro nena (U], r. Conuropck) ¢ ygactuem aBTopa paspaboTaHa dKCIEpH-
MEHTaJIbHAsl YCTAaHOBKA IS KCCIIEAOBAHUS MMPOYHOCTH IUIACTOB MOPOBI B MTOI3EMHBIX TOPHBIX BBI-
paboTkax mpu pa3paboTKe MECTOPOXKICHUS KaTuhHBIX cojeil. OHa mpeacTaBiseT coboi OypoBoi
CTaHOK, KOTOPBIA YCTaHABIMBAETCS HA CTaB 3a00HHOT0 CKpeOKOBOTO KOHBEHepa U mepeaBUraeTcs
BJIOJIb JIABBI OYMCTHOTO 3a00sI MO peiike OeCleHON CHCTEeMBbI TI0/Iauyl OYMCTHOTO KombaitHa. Cra-
HOK OCHAIIIEH U3MEPHUTEIhHBIM KOMIUIEKCOM, TO3BOJISIONIUM PETHCTPUPOBATH OCHOBHBIE T'€OMET-
pudeckue, KHHeMaTH4ecKie U TMHAMUYeCKUe MapaMeTpsl B mpoiecce Oypenus. s onpeneneHus
MPOYHOCTHBIX XaPaKTEPUCTUK TOPHON MOPOJBI B 30HE OypeHHs pa3pabaThIBacTCsi METOIMKA, OC-
HOBHBIE 3aBUCUMOCTH B KOTOPOH OYyJyT MOJIy4€HbI B pe3yjIbTaTe MPOBEIEHUS CepUr 1a00paTOPHBIX
HKCIIEPUMEHTOB Ha 00pa3iax TOPHBIX MOPO/I.
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VY]IK 622.7.017.2
MATEMATHUYECKOE OIIMCAHUE COCTABA
N3MEJBUYEHHOW CHJIBBUHUTOBOM PY IbI

benopycckuil HAlMOHAJIBHBIN TEXHUYECKUN YHUBEPCUTET
@DaxyJIbTET TOPHOTO Ji€la U MHKEHEPHOH 3KOJI0TUU

HyO6unsik K.IL., Beimyckuuia
Hayuserii pykoBoguTelns — 1.T.H., ipod. Kucnos H.B.

B pabote [1] ¢pakimorHOMy aHaIKM3y MOABEPrHYTa MPoda MOpo sl Broporo kanuitHOro ro-
pu3oHTa HexuHckoro y4yactka, pazapoonensas 10 10 mm kpynHocTu. B pe3ynbrarte cienaH BbIBOJ,
YTO pyAa 3TOTO TOPHU30HTA MOXKET 000TanaTbesi ¢ BHICOKUMH MOKA3aTEISIMU 110 TIPOCTHIM TEXHOJIO-
rudeckuM cxema. [IpeacraBisieT HHTEpEC BRINOJHEHNE aHATTUTUYECKOTO ONTMCAHUS MTOJTYYEHHBIX B
[1] naHHBIX C 1ETBIO YCTAHOBJICHHUS Ha MIEPBOM ATale 3aBUCUMOCTH CyMMAapHBIX BBIXOIOB P (pak-
uii ot ux pazmepoB d s KCl. DTu 3aBUCHMOCTH MOTYT CIIY>KHTb JJISI OIIEHKH BBIXOJIOB JIFOOBIX
¢bpakuuii mpober ¢ pazmepom vacturl d =10 mm. st ommcanust rpaduuecKux 3aBHCHMOCTEH
P = f(d) nomyueHa gopmyna

P =100-2-@/d)" (1)

rje N — moka3arejb HEOJHOPOIHOCTH TOJUIUCTIEPCHOM CMECH YaCTHII;
d,,— MEJIMaHHBIN pa3Mep YacTHIl, COOTBETCTBYIOIIUI HX CyMMapHOMY Beixony F,= 50 % .

W3 dopmynbl cneayeT, YTO cyMMapHasi XapaKTepUCTHKa IO IUIIOCY CMECH YacTHIl MPH TO-
CTPOCHUH B KoopauHaTax 1g(2 —lgFP) —lgd ycTONYMBO JaeT MPSIMyIO JTUHHUIO C YIVIOBBIM KO3 du-
ueHToM N. YKcieHHbIe 3HAaYCHUs MapaMeTpoB N U d,, MOTYT OBbITh HAWJCHBI 10 METOY HAUMCHb-
KX KBAJPAaTOB, Tpad)0aHATUTHISCKOMY METOIY WJIM HEMOCPEACTBEHHO 110 TpadrKaM 3aBUCUMOCTH
P = f(d), nOCTpOEHHBIM B KoopauHaTax 1g(2 —1gFP) —lgd. B pe3synbTare 00paboTKH maHHBIX u3 [1]
JUIsl 00ILIEr0o CyMMAapHOTO BBIXOJa

P=100.2-(@/3:45)" @)
n s KCI

Pyey =100 27029 3)

[IpencraBnsercss 1enecoo0pa3sHbIM COKPaTUTh KOJUYECTBO (hpakuuif, CyMMapHbI€ BBIXOAbI P IO
IUTIOCY KOTOPBIX OEpYyTCs B XapaKTepHBIX TOUKAX, HAPUMEDP, B PACCMOTPEHHOM ClIydae i pa3me-
pos yactuir d > 5,0 mm, 3,15 mm, 0,8 mm u 0,25 mm. 3aTeM, UCTIONB3YS OJMH U3 METOI0B 00paboT-
KU OMNBITHBIX JTAHHBIX, YCTAHABIIMBAIOT AaHAJIUTUYECKYIO 3aBUCUMOCTD P = f(d)} 1 ONpeaeisoT pac-
YETHBIEC BBIXOJIBI P JUTst Bcel Tpymbl ppakuuii MOpoabl, pa3apooieHHon 10 kpynHocTa 10 M.

CIuCoOK MCTIOIB30BAHHBIX HCTOYHUKOB!
1. Typxo M.P. UccinenoBanue 060raTUMOCTH CUILBUHUTOBOU pyAbl Hexxnnckoro yuactka Crapo-
OWHCKOTO MECTOPOXKICHHUS METOJIOM (PPaKIIMOHHOTO aHaliu3a B TsHkebiX xuakoctsx / M.P. Typko,
JI.B. BaxmyTtckas, A.M. XKypasckas / ['opuas Mmexanuka u Mamuaoctpoenue. — 2011, — Ne 2, — C,
43-51.
2. Kucnos H.B. Hcuncnenue xapakTepuCTUK W3MENbYSHHsI TOPHBIX TOPOJ U MPOAYKTOB MX MeEpe-
padotku / H.B. Kucnos, I1.B. [{pi0ynenko. — Mu.: BHTY, 2012. — 44 c.



VJIK 622.331

AHAJIN3 PABOTBI KYJJAYKOBOI'O MEXAHU3MA HIAT'AHUA I'OP-
HbIX MALIWH

benopycckuii HaLMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
@aKyJIbTET TOPHOTO JIE€71a U NHKEHEPHOM 3KOJIOTUH

I'opuocraii M.C. — rp. 102811
Hayunsiii pykoBoautens — ct.p. bacanaii I'.A.

OtBanoodpazosatenn OIII-75 u OCII-102 nmpuMeHSIOTCS TSl OTCBHINKH B COJICOTBAIT ITyC-
TOM MOPOABI TOCTe 00OTAIeHNUs CUIBBUHUTOBON pyAbl. OHM MPEACTaBISIOT COOOM MepeIBIKHbIE
JICHTOYHBIC KOHBEHEPHI C MArafoIuM ABHKHTEIICM.

Pucynok 1 - O6mwuii Bug otBanoodpazosarens OIL-75

OCc00EHHOCTBIO KOHCTPYKIHHU HIAraromiero ABUKHUTECIIA ABJIACTCA Ky.Ha‘{KOBI)Iﬁ ME€XaHU3M C
JBDKAMU B COYETAHUM C KPYIJIOH 0a30i, COCAMHEHHOI C HAJCTPOMKON MAaIIWHBI MOCPEICTBOM
OIOPHO-TIOBOPOTHOTO Kpyra (Puc.2).
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PucyHnok 2 - KynaukoBblii MeXaHU3M IIaraHus
B 3Tux MammHax UCIONb3YETCS COBMEILECHHBIN 3JIEKTPOMEXaHUYECKUN IIPUBOJL DKCLEHTPU-
KOB MEXaHHM3Ma IlIaraHus U Beaylux OapabaHOB JIeHTOYHOro KoHBelepa (Puc.3).
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Pucynok 3 - Kunematuueckas cxema mpuBojia KyJIadyKOB MEXaHU3Ma IIaraHus
u 6apabaHOB JIEHTOYHOTO KOHBEWepa

Kak BuaHO M3 cXeMBbl, 00IIei YacThi0 MPUBOJIA OT AIIEKTPOABHUTraTENs 1 SBISIOTCS CIIEIYTO-
1€ KUHEMaTHYECKUE IEMEHTHI. TpoMexyTounblie Basibl | u Il ¢ mydramu 2, 3 u 4, unnunapuye-
CKHU PEIyKTOp ¢ AByMs HapaMu 3yO4aTeiX Kojec 5-6 u 7-8, ycranornennbiMu Ha Bayax I, IV u
V, BHyTpeHHuit Ban VI, Ha KOHCOJIM KOTOPOTO IMOCPEACTBOM IIUIMIIOB YCTAHOBJICHA MOIABHKHAS
4acTh KynauykoBoit MypTel 10. BayTpennuii Ban VI ycTaHOBJICH Ha JBYX MOAIIMITHAKAX KauCHUS B
nosioMm Bany VI, KoTopslif B CBOIO O4Yepeh YCTAaHOBIEH MOJBUKHO Yepe3 MOIIUITHUKN CKOJIbXKe-
HUS Ha paMe MallliHEI.
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C nomompio mydTsr 10, Korma moABMXKHAS €€ YacTh HAXOAUTCS B CPETHEM MOJIOKCHHH,
o0ecrieuynBaeTcs HEUTPAJIbHOE IMOJIOKEHHE BEAYIIMX AJIEMEHTOB JICHTOYHOTO KOHBeHepa u Mexa-
HU3Ma [araHusl.

IepBoiii pabounii pexuM paboOTH COBMEIIEHHOTO MPUBOA — IIepeaaya BpalleHus Ha O6apa-
O6anbl 12 u 15 nerrouHoro koHBeiepa. s aToro moaBmxkHas 9acTh MyQThl 10 U3 HEHTpaIbHOTO
MOJIOKEHHUS Tepe/BUraeTcsi BHU3 1o numuiaM Bana VIl 1o 3anenneHust KyJaykoB ¢ BeIOMOM 4a-
cThI0 My(PTHI, 3aKperuieHHon Ha Baiy VIII.

[lepenarounoe oTHOIIEHHE TPHUBOIAa OapabaHOB JEHTOUHOTO KOHBEHepa

Zg Ig
Upik =| -7
Iy 17

bapab6anbt 12 u 15 BpamaroTcsi ¢ OAMHAKOBON CKOPOCTHIO B MPOTHUBOMOJIOKHBIX Hampasie-
HUSIX, 4TO o0ecrieunBaeTcs napoi 3youarsix kosec 13 u 14,
Yacrora Bpanienus BanoB VIl u IX ¢ 6apadanamu 12 u 15 paBHa

TNy

215 = m ,

YTO MpU Hapyx)HOM nuamerpe 6apadanoB Dy = 500 MM COOTBETCTBYET CKOPOCTH JBUKCHHUS JICHTHI
KOHBe#epa V, = 6 m/c.

Bropoii pabounii pexxuM pabOTh COBMEIIEHHOTO MPHUBO/IA, TO €CTh Mepeaada BpalleHus Ha
KyJlauKd MEXaHHM3Ma IIaraHusi ooecreunBaercst npu BriodeHur MmydTol 10 (ocesvim cmewenuem
nO WIUYAM 88epX NO cXeMe) JI0 3aLeIUICHUs ¢ KyJlauKaM¥i BEIOMOM 4acTi My(Thl, 3aKpeIiCHHOM
Ha niosioM Baiy V1. Bpamenue ot nmosoro Bana VI nepenaercs yepes3 ABE OTKPHITHIE Mapbl 3y04aThIX
kosiec 16-17 u 18-19, npomexyrounsie pacnpeaenurenasbubie Baiasl XI, Xl u XIII neBoro u npasoro
6opta Ha Banbl XIV u XV, Ha KOHCOJAX KOTOPBIX 3aKpEIICHbI KPYTJible Kyaauku 22. Kaxaslii u
KYJIa4KOB II€PEKATHIBACTCS 110 BHYTPEHHEH 3aMKHYTOM IPSIMOJIMHEHMHO-KPYTOBOM IIOBEPXHOCTH
pamku 23, 3aKperieHHOW Ha Jibbke 24. Ha kynmaukax 3akperuieHbl POJIHKH 25, KOTOpbIC TepeKaThl-
BAIOTCS 110 BEPTHUKAIBHOMY a3y, 00pa30BaHHOMY OOKOBBIMU OIpaHHUYHUTENSIMHU 26, 3aKpeTyICHHbI-
MU Ha paMke 25.

[Tepen HauaioM OYepeHOTO JABMKEHMS MAIIMHbI HAJICTPOMKa BMECTE C MEXaHW3MOM IIara-
HUSl yCTaHABIIMBAETCS HA 3aJIaHHBIM a3UMYT IyTeM MOBOPOTA C MOMOUIbIO MPUBOJIAa TOBOPOTA €€ Ha
OTIOPHOM KpYTe OTHOCHUTEIBHO 0a3bl.

[TonmHpI LMK COBEpIIEHUS OJHOTO IlIara MOKHO pa3leiauTh Ha 4 xapaktepHble (a3bl
(puc.5):

1. UcxoaHoe cocTosiHME — KyJIayeK B MOJIOKEHUH, KOT/Ia OCh POJIMKA MO OTHOILIEHUIO K OCU
IPUBOIHOTO BaJla BBepXy. MalnHa onupaeTcss Ha KPyroByto 0asy, JIBDKU IOJIBEHICHBI ONMUPAsCh
paMKaMHi Ha KyJadku. B mporiecce moBopota Kyiauko 10 90° IpOHCXOIUT OMyCKaHME JIBIK C OJ1-
HOBPEMEHHBIM BBITAJKUBAHHEM UX BIIEPE/I.

2. Bropas ¢aza — moBOpOT KyJa4KOB OT 90° 510 180°. Kacauue a0k OTIOPHOM TTOBEPXHOCTH,
NOJbEM MALIMHBI C OTPHIBOM 0a3bl, IBUKEHHE C HAKJIOHOM Brepen. TpeTheil OmopHON TOYKOH y
0TBaJIOOOPA30BATENsl B ’TOT MOMEHT CIIY>KHMT OIOpa Ha MPUEMHOM KOHCOJIH, TaK KaK B 3TON Mallu-
HE MPOMCXOIUT TOJHBIM OTPHIB 0a3bl OT HOBEPXHOCTH, a Y OJHOKOBILIIOBOI'O SKCKAaBaTOpa — 3aAHUN
CErMEHT KpyroBoii 6a3sl (Ha prc.5 cerMeHT 0003HaueH TOUKOi K).

3. B mmamasone moopota KyinaukoB ot 180° no 270° (tperss (asa) MammHa mpogoimKacT
JIBUTAThCS BIEPE]] C IUIABHBIM OIMYCKaHHEM JI0 MOMEHTA IOJIHOTO KacaHusi 6a30il onopHoOi moBepx-
HOCTH.

4. B nuanasone noBopota kyiadkos ot 270° o 360° (uerBepras (asa) Mammuna onupaercs
Ha 0a3y, JIbDKU B MOJIBEIIEHHOM COCTOSIHUU TOJAIOTCSl BBEPX U BIEPE/I.
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Ilocne oTkirO4YEeHUs NPUBOJA HAa KyJAuyKH JIBDKH YAEP>KUBAIOTCS B BEPXHEM IIOJ0XKEHUU
CTOSIHOYHBIM TOpMO30M 11.

TpaekTopusi, KOTOPYIO ONUCHIBAIOT TOYKHU Ha JIbKaX, MPEICTABISAET COO0H 3JUIUIIC ¢ AMAro-
HAJISIMU: TOPU3OHTAJbHAS — LIar MAIIUHbBI, BEPTUKAIbHAS — CYMMa XOJIOCTOTO U pabOoYero mojbe-
Ma-OIlyCKaHUs JIbDK.

. . =
J77 77'! i!! !!! !!! i!! Y TS S ST 77
a=0° o =90°
B
E“

— 1000 !
K a =180 a =270 !
Pucynok 4 - OcHoBHBbIE (ha3bl MIaraHUs] MALTHHbI
[lepenarounoe oTHOILIEHHE TPUBOAA KYJIaYKOB 22 MEXaHU3Ma IIaraHus

6 28 || A7 219 | _ 499

Uy =
i 17 216 118

Kynauku 22 neBoro u npaBoro 60pra BpamarTcsi CHHXPOHHO.
Yacrora Bpamenus BasoB X1 u XIV ¢ xynaukamu 22 paBHa

_ m-ny  314-1470
30-Ugygy  30-429

oo =036 ¢*,

YTO COOTBETCTBYET MHTEHCUBHOCTH JIBFDKCHHUS MAIIMHBI, TO €CTh BPEMEHH Ha COBEPIICHHUE OJTHOTO
miara, ty,~ 30 c.

Juna miara |y, cootBeTcTBYET paccTosuuio a = 840 MM MEXKIY OCBIO BPalICHHS MIPHUBOJI-
HOTI'O BaJiIa U OCBHO BpaH_IeHI/DI pOJII/IKa 25 BepTI/IKaHLHOe CMCUICHUC JIBIDKU MOXHO BBIYUCIIUTH 110

dbopmyie
h; =d, —(d?’(—ej :1420—(%—5%) = 1210 mm.

Takum 00pa3oM, CpeaHssi CKOPOCTh TepeIBIKeH s (IIaraHus) MaIluHbl Vi, y = 7+9 km/dac.
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VJIK 622.331
OLIEHKA YCTOWYMBOCTHU OJHOKOBIHOBOI'O DKCKABATOPA
BO BPEMSI IIATAHUS

benopycckuil HAlMOHAJIBHBIN TEXHUYECKUN YHUBEPCUTET
@DaxyJIbTET TOPHOTO Ji€la U MHKEHEPHOH 3KOJI0TUU

EBtarun 11.0. — rp. 102811
Hayunslii pykoBoaurens — cr.1p. bacanain I'.A.

Hcnonb3yemsie Ha npennpusatusx OAO «Hepyanpom» mpu pa3pab0oTKe MECTOPOXKACHUH He-
PYAHBIX MOJIE3HBIX HCKOMAEMbIX OTKPBITHIM (KapbepHBIM) CIIOCOOOM OTHOKOBIIIOBBIE KCKaBATOPBI
(Puc.l) npeacrasiensl B Buze aparnaiinoB DI (Poccus), HKM3 (Ykpauna) u M3 (benapycs) ¢
JUTMHOM CTPEJIbl 10 75 M ¥ eMKOCTBIO KOBIIIa 6 M,

Pucynoxk 1 - OIHOKOBIIIOBBII SKCKABATOP Ha Kapbepe 1Mo 100bIUe Mepreiis
(OAO «benopycckuii ieMeHTHBIH 3aBojI, T. KOCTIOKOBHYH)

[Tpu pabote MarmHa ormupaercss Ha ocHoBaHuWe (0a3y), a JIDKU MPUIIOIHATH HAa TPYHTOM.
Bo Bcex MoessIX MaIllvH UCTIOJIb3YHOTCS KPUBOIIUITHO-KYJIMCHBIC MU YKCIICHTPUKOBBIC (KYJIayKo-
Bble) MeXaHU3MbI maranus. OHH UMEIOT OJMH OOLIUI MPUBOJ Ha JBa OOPTOBBIX MEXaHWU3MA IS
CHHXPOHHOTO TIPUBE/ICHUS B ABM)KEHUE HOT C JIbDKAMHU.

Ha peanbHBIX KOHCTPYKIHMSAX MIATAIONINX 0TBaJI000pa30BaTesiell U SKCKaBaTOPOB MpoIiece Iie-
peHoca 0a3bl BO BpeMsl IIaraHusi OCYIIECTBIIACTCS IUIaBHO B TedeHue Bpemenu (12+20 c), 3Haum-
TEJIHO MPEBOCXOISIIEM HU3KUI MepHO COOCTBEHHBIX KOJIeOaHMii KOHCTPYKIMH ATHX MamuH. [1o-
TOMY B OCHOBHOM TOJIBKO MUMITYJbCHBIE CKOPOCTH, MPUOOpETaeMble DJIEMEHTAaMU KOHCTPYKIIUU B
MOMEHTHI TIOJTbeMa U TIOCAJIKH, KaK MOKA3bIBAIOT COOTBETCTBYIOIINE PACUYCThl U IKCIICPUMEHTAIb-

130



HBIC MCCJICIOBAHMSI, BBI3BIBAIOT KOJICOAHUS B BEPTUKAIBHON MPOAOIBLHOM MIIOCKOCTH, CIIEIOBATEh-
HO, U TUHAMUYECKHE Harpy3KH B 3JIEMEHTAX HECYIIUX KOHCTPYKIUH.

1 - 6aza; 2 - noBopoTHas iathopma; 3 —cTpena; 4 - KoBII (apariaiin);
5 - mpoTuBOBec; 6 — TATOBBIC NIeOEIKH; 7 — OJIBEC CTPEIBI; 8 - MEXaHHU3M IIaraHUs
Pucynok 2. - Cxema 0JJHOKOBIIIOBOT'O SKCKaBaTopa

[Tpu ompeneneHHBIX TEXHOJIOTHYECKAX U CE30HHBIX YCIOBHSX MPOUCXOAAT HEIITaTHBIE MPO-
IIECCHI, B YACTHOCTH, MOBBIIIEHHAs JedopMalivs OTIOPHOTO OCHOBAHMSI IOPOJIbl, KOTOPBIE MIPUBOMASAT
K TpeJebHBIM KPEHAM MAllHH, 9TO TPeOyeT MPOBEPKH 3araca YCTOWYMBOCTH Ha MOJETSAX U IPH-
HATHUS Mep N0 MOJEPHHU3AIMN MEXaHU3MOB miaranus. OJHUM U3 pElIeHUN AaHHOUN MpoOIeMbl MO-
JKET TIOCITYKHUTh YBEIHMYCHHE KIMPEHCA MM BBICOTHI OTPHIBA OMIOPHOI 0a3bl OT MOBEPXHOCTH MOY-
Bbl. JlaHHAs Mepa MOMOXKET MPEeJOTBPATUTh «3apbIBaHHE» OMOPHON paMbl B TPYHT, YTO Yalle BCETO
U HaOIIOaeTCs MpH MEePEMEIICHNH IIAaralolX dKCKaBaTOPOB MPH pa3padOTKe KapbepoB IMPH JI0-
Oblue Mena U Mepredsi.

[Ilaranue IPOMCXONUT 32 HECKOJIBKO XapaKTEPHBIX (a3 MOBOPOTA BEAYILETrO 3BEHA, T. €. KpH-
BOIIMIA. B HCXOTHOM MONIOKEHUHU TOpHAsl MalllMHA ONMHUPAETCsl Ha KPYTroBYIO 0a3y, a OMOPHbIE JIbI-
KM YACPKUBAIOTCS B TOJBEIIEHHOM COCTOSHWU. [lepen HadanoMm mepeiBHKEHHS MAaIlIMHBI Ha-
CTpOiiKa ¢ HCIIOTHUTEIbHBIMUA OpraHaMu MMOBOPAYMBAETCs B HallpaBieHUU JABIKeHus. Cremayer 00-
paTuTh BHUMaHKE, YTO OTBAJI000pA30BATENHN MIATAIOT B HAIIPABICHUH HA OTBAJIBLHYIO KOHCOJb KOH-
Beliepa, a OJHOKOBIIOBBIE KCKAaBAaTOPBI-IparjaiiHbl MepeABUTaloTCS B MPOTHUBOIMOJIOXKHOM Ha-
NpaBJIeHUH, T.€. OT CTPEJbl ¢ KOBIIOM. [locie 3Toro BKIIIOYAaeTCsl MPUBOJ MEXaHW3Ma IIaranus. B
pe3yJbTaTe CHHXPOHHOTO MOBOPOTa KPUBOILIHUIIOB JIEBOTO M MPABOI0 MEXAaHU3MOB JIbDKHU MONAI0TCS
BIIEpE]] U OJHOBPEMEHHO OITyCKAIOTCS J0 KacaHUs C OMOPHOM MOBEPXHOCTHIO. B 3TOT MOMEHT Ha-
rpy3ka OT Macchl MAIlIMHBI MIEPEHOCUTCS OT OMOPHOW 0a3bl Ha NBDKU. [Ipu 3TOM OAHOBpPEMEHHO
MallMHa IpuoOpeTaeT MPOIOIBHBINA KPEH B OMUPACTCS HA TPETBIO «TOUYKY», PACMOJIOKEHHYIO B OT-
Baji0oOpazoBareseil Ha MPUEMHON KOHCOJIHM B 30HE 3arpy304HOro OyHKepa, a y 9KCKaBaTOPOB — Ha
HepeIHIo KPOMKY (B BUJIE CErMEHTa) OMOpPHOro Kpyra. [locie moATankuBaHus MallMHbI OTHOCH-
TEJBHO JIBIK Ha OJIMH IIar OHA OIyCKaeTCs Ha KPYroBYyIO 0a3y.

B xone aHanm3a KOHCTPYKTHBHBIX NMapaMeTPOB KPUBOILIUITHOTO MEXaHW3Ma IIaraHus OIHO-
KOBIIIOBOT'O 9KCKaBaTOpa aBTOpaMu pa3paboTaH allfOPUTM pacyeTa TPAeKTOPUU XapaKTePHBIX HIap-
HUPOB U COCTABJIEHA MPOTPaMMa, MO3BOJISIONIAs N300pakaTh B JUHAMUKE JaHHBIC TPACKTOPHH.

Wcxonubie nanubie. [Tnockas cuctema koopaunat O1xz (Puc.3) pacmonoxkeHa B MPOA0IbHON
TUTOCKOCTH MAIIMHBI ¢ eHTpoM (J1, COBMEIIEHHBIM ¢ OChIO BparieHus: kpusommuna OiA. B ucxon-
HOM TIOJIO’KE€HUH KpuBOIIUI O14 HAXOAUTCS B BEPTHKAIBHO yACPKHUBAs JIBIKY B BEPXHEM IOJIOXKE-
uuu (yron oo = 0). Hanpasnenue Bpamienus kpupomuna O1A ¢ yriioBoi CKOPOCTBIO w4 — O 9aco-
BOI CTpPCIIKE. |0 = 0102, |1 = OlA, |2 = OzB, |3 = AB, |4 = AC, 04 = <BAC.

PacuerHbie popmyIbL:

()4 — mapuup coenunenus «Horu» BAC u xpuBomumna 014

131



)

rae apj = op -tj.

Pucynok 3 — PacueTHast Moiesnb AJisl OLIEHKH YCTOWYMBOCTH HKCKABaTOpa BO BPEeMsI IIaraHUs

(1)B — mapuup xperienus «uoru» BAC k kyauce O,B

Xgj = |2 -sin aBj

, ()
Zgj = IO —|2 - COS ar g
rae agi =90° — (o +ap3).
()C - mrapHup KperuIeHuUs JIbDKU K KHOTE»
XCi = Il -sin a1 — |4 -sin Ocy
©)

Zcj =l -cosay —1, -cosag,

[To naHHBIM ypaBHEHHUAM MOCTPOCHBI TPACKTOPUHU XapaKTepHbIX ToueK A, B u C mMexaHu3Ma
(B cucTeMe MOABMKHBIX KOOPAUHAT OXZ.

Jlist aHanu3a mPOJIOJIBHONM YCTOMYMBOCTH SKCKaBaTopa BO BpeMs IIaraHusi pa3paboTaHa MoO-
JIeNb B CHUCTEME HEeMOJABMXKHBIX koopauHaT OXZ ¢ HavyamoMm B Touke (J, COBNAAAIONICH C IICHTPOM
ornopHo#l 6a3el quamerpom D, ;. B maHHOM Momenn yuyuThIBA€TCs MPOIOIBHBIA yToJ f KpeHa, TJie
KJIFOYE€BOU TOYKOM M SBIIAE€TCS LICHTP MacC MallUHBI.

BriBoabl. B pabore npoBeaeH nHGOpMAIIMOHHBIA 0030p U aHAW3 MIAraloluX OTBAIO0Opa-
30BaTejeil U OJJHOKOBIIIOBBIX 3KCKABATOPOB, MPUMEHSIEMBIX Ha Pa3padaThIBAEMbIX MECTOPOKICHH-
ax PecnyOnuku benapyce. MccnenoBanuss MEXaHU3MOB ILIAraHus POBEIEHBI aBTOPOM COBMECTHO C
Beaymumu cnerpanucramu CUIIP, B iexax KOTOpOro 0CBOEH BBIMYCK IIArarolux 0TBaooOpa3zoBa-
TeNel W JparjaiiHOB, a B KOHCTPYKTOPCKOM OOPO BeIyTCs pabOThI IO MOJIEpHHU3AIMK MauH. Pac-
CMOTpEHHBIE B pabOTe BOMPOCHI MO3BOJISAIOT pa3padaThIBaTh JTOCTATOYHO MOAPOOHBIE MOJEIHA Ma-
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IIMH Ha IIAraolyx IBKUATENAX, MOJAEPHU3UPOBATh KOHCTPYKIIMU UX OMOPHBIX 0a3 M MEXaHU3MOB
maranus, odecrneynBas Tpe0yeMyIo yCTOMYMBOCTh KaK B CTATUYECKOM IOJIO0XKEHUH, TaK U BO BpeMs
NepeaBUKCHUS.

VIIK 622.331
YHEPTETUUYECKUA PACUET PABOTHI JUCKOBOW ®PE3BI
MAIIWAHBI JUISI JOBBIYM KYCKOBOT'O TOP®A

benopycckuil HalMOHAIBHBIN TEXHUYECKUN YHUBEPCUTET
@DaxyJIbTET TOPHOTO Jie1a U MHKEHEPHOH 3KOJIOTUU

Annpuesckuit M.I1., rp. 102510
Hayunsrit pyxoBoaurens — ct.mp. Cracesuu B.1.

[Ipu meneBoM cnocoOe MPOU3BOJACTBA KYyCKOBOIO TOpda 3HAYUTENbHAS YacTh SHEPTHU 3a-
TpaYMBaeTCs Ha MPUBOJ AUCKOBOH (pe3nl (Puc.l). Ha BenmuuuHy yaeabHBIX 3aTpaT SHEPTUH OCHOB-
HOE BIIMSIHHE OKA3bIBAIOT KOHCTPYKTHUBHBIE TApaMETPhI (Ppe3epyIomnX 3IEMEHTOB, CXeMa HX Kperl-
JICHUS Ha JHCKE, a TaKKe (PU3NKO-MEXaHHMYECKUE CBOWCTBA TOP(MAHOM 3aJI€kKH, H OCOOCHHO, HAJIU-
YKe JPEBECHBIX OCTATKOB (ITHEH) B pa3pabaThiBAEMOM CIIOC.

\ .
N o)

-
~.
S\

Pucynok 1 — Cxema ¢pe3epoBanus TOpPSHON 3aexKu TUCKOBOH (ppe3oit:
1 - nuck; 2 — dpesepyromue 3eMeHThl; 3 — 0TOOWHAs MIUTa; 4 — KOXKYX;
5 — HanpaBISIONINI KO3BIPEK; 6 — mHEeK-popMoBaTenb; 7 — APEBECHBIC BKIIOYCHUS/

B o01iem Buie MOIIHOCTB, HEOOX0AUMas 11 paboThl OJTHOM (ppe3bl,

KBt 1)
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rae N, u N, — momHOCTH 111 ppe3epoBanus Topda U MHS;
N, — MOIITHOCTB Ha COOOIICHIE KHHETUYECKON SHEPTUHU chpe3epoBaHHON Macce;

N,y — MOLIHOCTB JUI IPEOJOIEHHS TPEHHS BOJOYMMOro (pe3oil MaTepuaa,
N.00 — MOIIIHOCTB Ha MOABEM c(hpe3epOBAHHOMN MACCHI.

MomHOCTh, HEeoOXoaMMast 11t ppe3epoBaHus Topda,

(l-ayv)-ep-Q  (1-0,01)-150000-0,0055 _

m = = 1,0 kBT, 2
1000-7 1000-0,82
IJie @, — MECTHAsI THUCTOCTh TOP(SHOM 3anexu,
€p — YAEIBHOE CONPOTUBIICHUE PE3AHUIO, Br-c/m®;
Q — NPOM3BOAUTENHHOCT IO X0y MAIINHBI, M /C;
Vn — JIeHCTBUTENIbHAS CKOPOCTh MAaIINHBI, M/C;
B, H — mmpuHa BeIpa0OTKHY M IIIyOHWHA SKCKaBauu Topda, M;
n — KII/] nepenau ot Baja qBuratesis 10 IUCKOBON (pe3bl.
MomrHocTb Ui (hpe3epoBaHUs TTHS
_“ €ps - Q _ 0,1-15000000 - 0,0055 ~101 xBr, 3)

" 1000-7 1000-0,82

T1€ €ps — YAENbHBIC 3aTPaThl MOIIHOCTU IJIs (pe3epOBaHUS APEBECHBIX BKJIIOYEHHH 7, KOTOPYIO
MOXHO ITPUHSTH NPONOPIHOHATIBHBIMY €p, Br-c/m?;
K. =100 - ko3¢ dunueHT nponopuruoHaIbHOCTH;
0. — TIHACTOCTh TOP(SHOM 3aJIeKH.
MOIIHOCTh Ha COOOIEHNE KHHETUYECKON SHEPIHH c(hpe3epoBaHHOM Macce

_1p,-Q-vA 770.0,0055-17,7
“~2 1000 2-1000

TJIE p,, — IIIOTHOCTH CHPE3EPOBAHHON MACCHI, KI/M';

=0,05 kBr, 4)

Vy — CKOPOCTb MaccChl, coodmaemas e TMCKoBO# (pe3oii, m/c.

MOIIHOCTD AJISl MPEOAOJICHUSI TPEHUSI BOJIOYMMOTro (pe3oil MaTepuana 1o BHYTPEHHEH Io-
BEPXHOCTH KOXKyXxa 4.
2 2
B f-p-a,-B-Hy-v,-0f-R

N
mp 100077

=1,98 kBr, (5)

rae f — koo GuIreHT TpeHust MEXIY BOJIOUYUMBIM MAaTEPHATIOM U KOXKYXOM;
g — yTII0Basi CKOPOCTb BpalleHus (ppessl, ct
R = Dy/2 — HapyxHBIil paanyc ¢pe3bl 1o KOHIaM (Qpe3epyroNrX 3JIeMEHTOB, M,
0.¢ — YTOJI BOJIOYCHHSI, PaI;
MomHOCTh Ha TOAbEeM cPpe3epPOBAHHON MACCHI
N = £-9-Q-h, _ 770-9,81-0,0055-0,8
1000 1000

rue hy — BeicoTa nmoabeMa marepuaina Gppes3oi, M.

=0,04 kBT, (6)

Takum 00pa3om, CyMMapHBIE 3aTpaThl MOIITHOCTH JIJIs1 PAOOTHI OHOU (Ppe3bI
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Ngp1 =1,0+10,06 +0,05+1,98+ 0,04 =1313 xBr, (7)

OCHOBHOH COCTaBJISIIONICH SBIISICTCS MOIIHOCTH Ha dpe3epoBanue mHs. [Ipu paboTe MammHbI
OHa MOXKCT U3MCHSATBHCA B IIMPOKUX NPCJCIaX BbI3bIBAd MUKOBBIC HAI'PY3KHU B IIPUBOJC (bpe:;m. 910
CJIeJlyeT yUUThIBaTh B pacyeTax Ha MPOYHOCTh JIEMEHTOB KOHCTPYKIMH pabodyero opraHa.
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V]IK 622.331
OCOBEHHOCTH MOJIYYEHHUS TBEPJIOI'O KYCKOBOI'O TOILIUBA
W3 IBYX KOMIIOHEHTOB PA3JIMYHOM BJIAJKHOCTH

benopycckuil HAlMOHAIBHBINA TEXHUYECKUN YHUBEPCUTET
@axyJIbTET TOPHOTO JIeIa U UHKEHEPHOHN 2KOJI0TUU

Jxexopa 1U.B., rp. 102611
Hayunsrit pykoBoautens — ct.mp. bacanaii ['.A.

B HekoTOopbIX TOp(OI00BIBAIONINX CTPaHAX IHUPOKO MPUMEHSETCS TPAJAUIIMOHHBINA CIIOCO0
MOJTyYeHHUs1 KyCKOBOTro Topda u3 TopdsiHOM nepepaboTaHHO Macchl, MOMYyUYEHHOW TITyOOKUM Iiie-
JIeBBIM (ppe3epoOBAHUEM 3aJICKH IUCKOBOH (pe3oil ¢ mociemyronieil nmepepaboTkoil B BHHTOBOM
npecce U popMoBaHueM uepe3 MyHamTyku [1, 2]. st moBbimeHus 3GEKTUBHOCTH €CTECTBCHHOM
CyIKH c(hOPMOBAHHOM MacChl B TIOJIEBBIX YCIOBUSAX U MOJyYEHHs] KyCKOBOTO Top(a ¢ 3aJaHHBIMU
(bU3UKO-MEXaHUYECKUMHU CBOMCTBaMH, B TOM YHCIIE U TPOYHOCTH, pa3padaThiBalOTCA HOBBIE TEXHO-
JIOTHYECKHUE TPOIIECCHl U 000pyAoBaHue. B manHOi paboTe pacCMOTpPEHBI 1BE MPUHIUIHAIBLHO HO-
BbI€ TEXHOJIOTUYECKUE CXEMbl U KOMIUIEKC 000pyAOBaHUS JIJIsl TIOTYyYEHUS TBEPAOTO KyCKOBOTO TO-
IUIMBA U3 JIByX KOMIOHEHTOB TOp(a Pa3IMnYHON BIAXHOCTH HIN TOp(a BBICOKOW BIAKHOCTHIO U
pa3IMYHbIX HAIOJTHUTENEH.

[MpuHnMnanbHast ~ TEXHOJIIOTMYECKas CXeMa  TOJy4YeHHS  TBEpAOro  TOIUIMBA  C
UCIIONIb30BaHUEM Topda BBICOKOH BIakHOCTHIO (82-85%) W pasinMyHBIX HAIOJHUTEIEH, OTXOI0B
JepeBooOpabaThIBAIONICH OTpaciu W TepepadaThIBaONIee MPOU3BOJCTB CEIBCKOXO035HCTBEHHON
IPOAYKIIUH C BIaXHOCTBIO (35-45)% mmm dpeseproro Topda (45-55)%, MoxkeT OBITH peaan3oBaHa
Ha MOOWJIBHO-CTAI[MOHAPHBIX arperarax B IOJEBBIX YCIOBUAX. OTINYUTENBHON OCOOCHHOCTBHIO
JAHHOTO TIpoIlecca SBISETCS TO, YTO B HEM Mpecienyercs 1eib (OpMUPOBAHUS TBEPIOTO TOIUIMBA
U3 JIByX KOMIIOHEHTOB HE IIyTeM IPEABAPUTEIHHOIO WHTEHCHBHOTO WX TIE€pPEMENIMBAHUS, a
pa3leNbHbIM MpeccoBaHMeM U (OpPMOBAaHHMEM B COBMEIIEHHOW TOJOBKE. OTO MO3BOJISET
chopMHpOBaTh KyCKH M3 HEMPEPBHIBHOW JIEHTHI, B TIONMEPEYHOM CEUYEHHHM KOTOPBIX HEHTPAbHBIN
CEKTOp 3amojHeH Ooyiee CyXMM MarepuaioMm, a nepudepuiiHoe OXBaTHIBAIOIIEE €ro KOJIbIO -
cBs3ytomas 00o0j0ouka U3 BiIaKHOTO Topda. COOTHOIICHHE TUIOMIAJACH IIEHTPAILHOTO CEKTOpa U
OXBATBIBAOIIET0 KOJbIIa (MPH COOTHOIMICHUU pagnycoB ronoBok 2/3) paBHo 4/5 mepen Cyuikoit u
1/1 - B pe3ynbpTaTe yCaaKH B IMPOIECCE CYIIKH.

Bapuantel npumeHsiemMoro o0OpyIOBaHUS W OpraHH3alUs Mpolecca 3aBUCAT OT BHUIA
UCTIOJIb3YEMOT0 HAIIOJTHUTEINA - O0Jiee CyXoro MaTeprasia, BO3SMOKHOCTH JOCTaBKH KOMIIOHEHTOB, a
TaK)Ke YCIOBHM MPOBEICHUS CYIIKU J0 KOHAUIIMOHHOW BIQYKHOCTH TOTOBOM MPOAYKIIUH.

B cnaywae mnpuMeHeHHs HamogHHUTENS H3 (Gpe3epHOro Topda IMPOLeccC MOXKET OBITh
OopraHu3oBaH Ha 0a3e MOOWJIBHON noObIBaromiel mammubl Tuna cymiectByronmx MTK. ¢
YCTAaHOBKOW Ha HEW clenuanbHOro nepepadarbiBarolie-(popMyrolero ycrpoicrsa u OyHKepa.
Cripoii Topd dpesepyeTcst u3 3a1eKu U NOJaeTCsl B MPUEMHYIO0 BOPOHKY TPAJAUIIMOHHBIM paboyuM
OpraHoM - TUCKOBOH ¢pe3oit. Cymika mpoOBOIUTCS B €CTECTBEHHBIX YCIOBHSIX Ha TOJSMX JOOBIYH.
JlocTaBka HaMoOJHUTENS - ABTOHOMHBIM TPAHCIOPTHBIM CPEIACTBOM OT MPEABAPUTEIBHBIX
CKJIaJIOYHBIX €IMHUI] WM HETIOCPEICTBEHHOM 3arpy3Koil OyHKepa BO BpeMsi pa3BOPOTOB U 3a€3/10B
Ha KapThl 100bIBAIOIIEH MAIlIUHBI.

IIo BTOpOil cxeme mpoLeccC MOXKET MPOBOJUTHCS Ha MEPEIBMXKHON (Qopmyrorie-
MIPECCYIOMIEH YCTaHOBKE, PACTIONIOKEHHOW B HETIOCPEICTBEHHOM OJIM30CTH OT mITabels (Gpe3epHOro
Topda, paboTaromieii COBMECTHO € MpOCTelIIeld KOHBEHEepHONW yCTaHOBKOW MHOTOSPYCHOTO WIIH
OapabaHHOIO THIA MOJ HABECOM Ui €CTECTBEHHOH CyIIKM c(OPMUPOBAHHBIX KyckoB. JlocTaBka
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ChIporo Topa oCyIIecTBIsSETCS TPAHCHOPTHBIMU arperaTaMu OT JOOBIBAIOIIET0 OJAHOKOBIIOBOIO
HKCKABATOPa, BEAYIIETO KapbepHYIO pa3paboTKy TOP(SHOIO MaccuBa.

OCHOBHOW YCTaHOBKOH B MpejiaraeMbIx cxemax sBjsiercs mpecc-popmoarens (Puc.l),
COCTOSAIIMI W3 COOCHO PACHOJOKEHHBIX JIByX HarHeTaTelIbHbIX MEXaHHU3MOB HEIPEPHIBHOIO
neictBus ¢ Oykenem M (opmyromiel ronoBkamu. BHyTpeHHMI Mpecc mpeccyeT KOMIOHEHT b B
BUJIE CBIIyYero BemecTBa (OTHOCUTENbHAS BIaXHOCTh B ipenenax 40%). On BkitovaeT kopiyc 6 ¢
3arpy304HON TOPJIOBUHOW S5 M OykeneMm 8, a Takyke HAmOpHBIN IMHEK /. BHemHuii ¢opmoBaTeb
TaKXKe UMEeeT LIMJIUHIPHUECKUI KOPIyC 2, 3arpy304HbIi JOTOK 1, opmytolIyto rojJoBKy 4, mHek 3
U CIIYKUT Jutst (POPMOBaHUS ChIporo Marepuana A (BiaakHocts 82-86%).

Puc.3. KoncTpyxTHBHAS CXeMa COOCHOTO mpecC-(OpMOBaTesd.

Pucynok 1 — KoHcTpyKTHBHas cxema COOCHOTo mpecc-(hopMoBartess

[IIHeku 3 1 7 MPUBOIATCS B ABMIKEHHE OT OO0IEro npuBoja 9, mpu 3TOM 4acTOTa BpAIICHUS
X JA0JIKHa OBITH ONTUMAILHOM HAa OCHOBaHUU OKCIICPUMCHTAJILHBIX HCCICAOBAHNU. bonee
YIOOHBIM CIIEyeT NpPU3HATh HE3aBUCUMbBIC IPHBOABI C BO3MOXXHOCTBIO OECCTYIEHYATOrO
peryjimpoBaHus 4aCTOThI BpAIICHUA OJHOI'0 U3 HHUX. Hanop, pa3BHBaeMLIfI BHYTPCHHUM IIHCKOM, a
Takxke ¢Gopma OyKens IOKHBI OOCSCIeYMBATh JIUIb YAaCTHYHOE IMPECCOBAHWE MaTepualia s
COXpaHEHHs WM (WIBTPALMOHHBIX CIIOCOOHOCTEH Ha NEpBBIA MEPHUOA CYIIKH KOMIIO3UTHOTO
c(hopMOBaHHOTO MaTepHaa.
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