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3amiaHUpOBaHHbIE Pe3yJbTAaThl 00y4YeHHMs] BBIMYCKHUKA 00Pa30BaTeJbHON MPOrpamMMbl
O0akasaspuara no Hanpasjgenuio 13.03.01 «Termno3HepreTuka U TeNJI0TEXHUKA»

Kon

pesy PesynpraTr 00yueHus

Jb- (BBIITYCKHUK JOJKEH OBITH TOTOB)
TaTa

Yhusepcanvnvie komnemenyuu

P1 OcymecTBIATh KOMMYHHUKAIIMH B IPO(h)eCCHOHANBHON cpelie ¥ B OOIIECTBE B LIEJIOM, B
TOM YHCJI€ HAd UHOCMPAHHOM s3biKe, Pa3pabaThIBaTh JOKYMEHTAIIHIO, IPE3CHTOBATh U
3aIIMIIATh PE3YNBTAThl KOMNJIEKCHOU NHKCHEPHOU e TeIbHOCTH.

P2 O¢dexktnBHO paboTaTh HMHIUBUAYAJBHO M B KOJUJIGKTHBE, B TOM 4YHCIE
MEKAUCIHUIUIMHAPHOM, C JIEJICHUEM OTBETCTBEHHOCTH W TOJHOMOYHH IPU PEHICHHH
KOMNIEKCHbIX NHYKEHEPHBIX 3a/1a4.

P3 JIeMOHCTPHPOBaTh  JIUYHYIO ~ OTBETCTBEHHOCTb, MPUBEPKEHHOCTh M  CIEAOBATh
npoeCCHOHATbHON 3TUKE W HOPMaM  BEIEHHUS  KOMMNIEKCHOU WH)XCHEPHOU
JEATENIPHOCTH € COOJIOJAGHHEM MPABOBBIX, COIMAIBHBIX, JOKOJOTMYECKUX |
KYJIBTYPHBIX aCIIEKTOB.

P4 | AHanu3upoBaTh SKOHOMUYECKHE TPOOIJIEMBI U OOIECTBEHHBIE MTPOIIECCHI, y4aCTBOBATh
B OOIIECTBEHHOHN JKM3HU C YYE€TOM HPUHATHIX B OOIIECTBE MOPAJIBHBIX M IMPABOBBIX
HOPM.

P5 K nmoctmxeHuto [OJDKHOTO YpPOBHSI 9KOJIOTMYECKOM O€30MacHOCTH, JHEPro- u
pecypcocOepekeHus Ha TPOM3BOJACTBE, OE30MACHOCTH IKM3HEACATENBHOCTH U
(GU3NYECKOl TOATOTOBIEHHOCTH JJsi OOECICYEeHUs MOJHOLUEHHONH COIUATbHOW |
npodecCHOHATIBHON AESTEILHOCTH.

P6 | Oco3HaBaTh HEOOXOAUMOCTb U AEMOHCTPUPOBATH CHOCOOHOCHb K CAMOCMOAMENbHOMY
00yueHul0 8 meyeHue 6cell HCU3HU, HETPEPHIBHOMY CaMOCOBEPIICHCTBOBAHUIO B
WH)XEHEpHOH mpodeccun, opraHuzanuu oOy4eHHs W TPEHHHIa IMPOU3BOICTBEHHOTO
MIEpPCOHANIA.

IIpogpeccuonanvuvie komnemenyuu

P7 [IpuMenaTr  6azo6vle  MaTeMaTHYECKUE, €CTECTBEHHOHAYYHBIE, COIMAIbHO-
HSKOHOMHYECKHE 3HAHMs B TPOPECCHOHANTBHOM EATENHOCTH 8 wupokom (B TOM YUCIIE
MEXIUCUUIIMHAPHOM) KOHTEKCTE€ B KOMMJIEKCHOU WHXKEHEPHON JedTeIbHOCTH B
ITPOU3BOJICTBE TEILUIOBOM U DJIEKTPUYECKON YHEPTHUH.

P8 AHanu3upoBaTh HAYYHO-TEXHUUYECKYI0 HH(POPMAIUIO, CTaBUTh, PEIIAaTh U IMyOJINKOBAThH
pE3yJIbTAThl PEIICHUS 33a4 KOMNIEKCHO20 UHKEHEPHOTO aHAn3a ¢ MCIOIb30BaHUEM
0a306vbIX U cneyuanlbHblX 3HAHUM, HOPMATHUBHOW JIOKYMEHTAllUH, COBPEMEHHBIX
AQHAJINTUYECKUX METOJ0B, METOJOB MAaTEMaTHYECKOr0 aHajln3a U MOJEIMPOBAHUS
TEOPETUYECKOr0 U HIKCIEPUMEHTAIBHOI'O UCCIIEJOBAHMSL.

P9 [IpoBoUTH TpEIBAPUTENBFHOE TEXHUKO-DKOHOMHUYECKOE OOOCHOBAaHHE MPOEKTHBIX
pa3paboToOK 0OBEKTOB MPOU3BOACTBA TEIMJIOBOM M JIEKTPUIECKON IHEPTUH, BBITIOIHSITH
KOMNJIEKCHble WHXEHEPHbIE TPOEKTHl C TPUMEHEHUEM 0d308blX U CHeyuaibHbIX
3HAHUW, COB8peMeHHbIX METOJOB TNPOEKTUPOBAHUS I JOCTUKEHUS ONMUMATbHBIX
pE3yJIbTaTOB, COOTBETCTBYIOLIMX TEXHUYECKOMY 3aJaHHUIO C Yyemom HOPMAaTHBHBIX
JIOKYMEHTOB, SKOHOMHYECKHX, SKOJIOTHYECKHUX, COUUATBHBIX U JPYTUX OrPaHUYECHUH.
P10 | IIpoBoauTh KOMHIEKCHbIE HAYYHBIE UCCIIEOBAHUS B 00JIACTH MPOU3BOJICTBA TEILIIOBOM
U DJIEKTPUYECKONW DSHEpPruu, BKJIIOYas MOMCK HeoO0XoauMoW uHpopmanuu,
9KCIIEPUMEHT, aHAJIU3 U UHTEPIPETALMIO JAHHBIX, U UX MOATOTOBKY AJII COCTABICHUS
0030pOB, OTYETOB M HAayYHBIX MYyOJUKALUN C MPUMEHEHUEM 0d308bIX U CHeYUdNbHbIX
3HAHUH U COBPEMEHHBIX METOJIOB.

P11 | Ucnonp30BaTh HMH(POPMAIIMOHHBIE TEXHOJOTHH, HCIOJIb30BaTh KOMIBIOTEDP Kak
cpencTBo paboTel ¢ wHbOpManued W co3laHusi HOBOW WHGOpPMAIMU, OCO3HABATh




OMACHOCTH W YIPO3bl B Pa3BUTHH COBPEMEHHOIO HMH(OPMALMOHHOTO OOIIECTBa,
co0JII01aTh OCHOBHBIE TpeOOBaHMs WH(POPMAIIMOHHOM 0€30MacHOCTH.

P12

Bri6upath 1 Bcnonbp30BaTh HEOOXOAMMOE 000PYI0BaHKE AJIsl POU3BOJICTBA TEIJIOBOM
U DJIGKTPUYECKOW SHEPTUU, YIPABIATH TEXHOJOTHYECKHUMH OOBEKTaMH, UCIIOIB30BaTh
MHCTPYMEHTBI U TEXHOJOTHH JIJISl BEACHHSI KOMIUIEKCHON MPaKTHUYECKON MH)KEHEepHOU
NESATEIBHOCTH C YYE€TOM HKOHOMHUYECKHX, JKOJOTMUECKHUX, COIMAIbHBIX M JIPYTUX
OTpaHUYCHUH.

Cneyuanvuvie npogheccuonaibHbie

P13

VYuacTBOBaTh B BBINOJHEHHH pabOT MO CTaHAApPTU3AIMM U TOATOTOBKE K
CepTU(UKAIMA TEXHUYECKUX CPEICTB, CHUCTEM, IIPOIECCOB, OOOpPYyIOBaHUA U
MaTepUaJIOB TEIIOPHEPTETUYECKOTO MPOM3BOACTBA, KOHTPOJIUPOBATH OPraHU3ALHIO
METPOJIOTUYECKOI0 00ECICUCHHS] TEXHOJIIOTHUECKHX IIPOLIECCOB TEMI0IHEPTETUIECKOTO
IPOM3BOACTBA,  COCTABIATH  JOKYMEHTAIlMIO IO  MEHEKMEHTY  KadecTBa
TCXHOJIOTHYCCKUX NMPOUCCCOB HA IMTPONU3BOJACTBCHHBIX YHAdCTKaAX.

P14

Opranu3oBbIBaTh paboyrie MecTa, YIpaBlAaTh MaJIbIMU KOJJIEKTUBAMU UCTIOTHUTENEH, K
pa3paboTKe ONEpaTHUBHBIX IUIAHOB  PAa0OTHl  MEPBUYHBIX  MPOU3BOACTBCHHBIX
MOJIpa3Je/ieHnH, IJIAHUPOBAHUIO pPa0OTHI mepcoHara W (OHIOB OIUIATHl TPYIa,
OpraHU30BBIBATh O0YUYEHUE U TPEHUHT MPOU3BOJICTBEHHOIO IEPCOHANa, AHAIM3UPOBATh
3aTpaThl U OICHUBATh PE3YNbTAThl JAEATEILHOCTU MEPBUYHBIX IMPOU3BOJICTBEHHBIX
110/Ipa3/JIeJIEHUH, KOHTPOJIUPOBATh COOIIOACHUE TEXHOIOTMYECKOMN IMCHUIUIMHBIL.

P15

Hcnonb30BaTh METOOUKMA UCHBITAHUH, HalaJKH U PEMOHTa TEXHOJIOTHYECKOTO
000py/IOBaHUST TETUIOHEPTETHUSCKOTO TPOU3BOJICTBA B COOTBETCTBHH C MpodriieM
paboThl, MJIAHUPOBATH M YYacTBOBATh B MPOBEICHUU IUIAHOBBIX HCIBITAHUN U
PEMOHTOB TEXHOJOTHYECKOTO O00OPYIOBAHMS, MOHTAXHBIX, HAIAJOUYHBIX U ITYCKOBBIX
paboT, B TOM 4ucie, P OCBOCHUH HOBOTO 00OPYIOBaHMS U (WJIHM) TEXHOJIOTHUECKUX
IIPOLIECCOB.

P16

OpraHu3oBbiBaTh  pabOTy IMepcoHaja IO  OOCITYKUBAaHHIO TEXHOJIOTMYECKOIO
000py/10OBaHUsl TEIIOHEPIE€TUYECKOT0 MPOU3BOICTBA, KOHTPOJIUPOBATh TEXHUUECKOE
COCTOSIHUE U OICHMBAaTh OCTATOYHBIA pecypc OOOpYIOBaHUS, OPIraHU30BBIBATH
npoUIaKTUYECKHE OCMOTPbl W TEKYIIME PEMOHTHI, COCTaBIATh 3asBKU Ha
00opy/ZI0BaHuE, 3alacHble YacTH, TOTOBUTh TEXHUYECKYIO JOKYMEHTALMIO HA PEMOHT,
MIPOBOAMTH PabOTHI MO MPUEMKE U OCBOCHHIO BBOJUMOI0 000pYy/1I0BaHUSI.




MMHUCTEPCTBO OBPA30BAHMS 1 HAVKH POCCUMCKOM ®EJIEPAIIIN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

Nuctutyt SHEPTETUMYECKHUI

Hamnpanenue noaroToBku TenJiodHepPreTuKa M TeNJI0TEXHUKA
Kadenpa TeopeTnyeckoii U NPOMBIILIEHHON TENJI0TEXHUKH
YTBEPXAIO:

3ag. kadenpoit TIIT
Kysnenos I'.B.

(ITopnuce)  ([ara)

3AJJAHUE

HA BbINOJHEHHE BbINYCKHON KBAJU(PUKALUMOHHON padoThI

B dopwme:

OakanmaBpcKoil paboThI

CryneHr:

T'pynmst

(14(0)

5b3b Hlarynos Imutpuii Onerosuy

Tema paGoThI:

AHaJm3 3HeprodpPeKTHBHOCTH UCIOJIb30BAHNA APEBECHONH 0MOMACCHI BTOPOIo COPTA 1JIA
BbIPA0OTKH TEIJIOBOM M 3JIEKTPHYECKOH JHEPrHH

YTBepxkieHa IPUKa30M PEKTopa (J1aTa, HOMep)

CpoK c/1auu CTYJIEHTOM BBITIOJTHEHHON paOOThI: 13.06.17

TEXHUYECKOE 3AJIAHUE:

Hcxoanbie 1aHHbIE K padoTe

(naumenosanue 00vexma UCCIe008aHUs UL NPOSKMUPOBAHUS,

npouU3600UMenbHOCHIb UL HAZPY3KA, PEHCUM PAbOMb
(Henpepbl8HbILl, NEPUOOUYECKULL, YUKIUYECKUU U M. 0.), 8UO
CbIPbA UNU MAMEPUAT U30€NUsl; MPeOOBAHUS K RPOOYKMY,
u30enuio unu npoyeccy, 0cobvle mpebosanus K 0COOeHHOCHAM
@dyHKyuoHUposanus (SKChayamayuu) 06vekma un u3oenus 8
naaHe 6e30NacHOCMU IKCIYAMayuu, GIUAHUS Ha
OKPYAHCAIOULYIO CPeY, IHEP2O3AMPAMAM, IKOHOMUUECKUT
aHanuz u m. 0.).

OOBeKT uccienoBanus — ApeBecHas Onomacca
BTOPOTO coprTa, ee AHEpreTUYecKast
3 (PEKTUBHOCTD TSI TOTYUEHUS SHEPTHUH.




Ilepedyensb momJIexKaMX UCCIACAOBAHUIO, e BgencHue;

NPOEKTHPOBAHHUIO U pa3padoTke e [locranoBKa 1ie)IM ¥ 3a/1a4 UCCIICIOBAHHUS;

BOII B e AHaTUTHYECKUH 0030 JINTEPATYPHBIX
0onpoco

(ananumuyeckuii 0630p No AUMEPAMYPHLIM UCMOYHUKAM C HNCTOYHHKOB,

Yeblo 6bISICHEHUS docmuofceyuﬁ Mupoeozi HAayKu mexsHuku 6 Y BLIBOI[BI HO 0630py .HI/ITepaTypBI

paccmampusaemoti 061acmu; NOCMaHo8KaA 3a0a4u
uccnedo8anust, NPOEKMUPOBAHUs, KOHCIMPYUPOBAHUSL;
codepaicanue npoyeodypsl UCCIeO08aAHUS, NPOCKMUPOBAHLS,
KOHCIMPYUpo8anusi; 06CysicoeHue pe3yibmamos 6blnOIHEHHOU
pabomvl; HAUMEHOBAHUE OONOIHUMETbHBIX PA30€N08,
noonesicawux paspabomxe, 3aKuioueHue no pabome).

e 3aKiIIoueHUE.

ITepedyens rpauyeckoro MaTepuaja

KoncynabTanThl 10 pa3ienaM BbITYCKHON KBATH(UKALMOHHONH PadoThI

Paznen Koncynabrant
DuHaHCOBBIM MEHEIDKMEHT,
pecypcodhheKTHBHOCTE U Ky3pmuna Hatanmus ['enHanseBHa, cr. npen. kad. MEH
pecypcocOepexeHue
ConuanbHas OTBETCTBEHHOCTh BacuneBckuit Muxann BukropoBuy noneHnt, kad. IbXK
JlaTa BbIIa4¥ 32/1aHUA HA BHINOJTHEHHE BHINYCKHOM 31.05.17

KBAJIN(PUKALMOHHOMH PadoThI 10 JIMHEITHOMY rpaguKy

3agaHue BbI1aJ PYKOBOAUTEb:

JlonKHOCTH (115 (0] Y4eHasi cTeneHs, Moanucey JaTa
3BaHHe

HoteHt bynr6a E.E. K.T.H. 31.05.17

33)18]—[1/16 NPUHAJI K UCIIOJIHEHHUIO CTYACHT:

I'pynna (07 (0] Moanucey Jara

5B3b arynos JIMutpuii Onerosuy 31.05.17




PE®EPAT

Beimycknas kBanudukanuonHas pabora 82 c¢., 4 pwuc., 15 Tabm., 2
JIuarpamMmbl, 62 ICTOYHHKA JIUTEPATYPHI.

KiroueBbie clioBa: 6I/IOTOHJII/IBO, IMMCJUICT, SHCPIrCTHUYCCKAsA 3(1)(1)GKTI/IBHOCTI),
9KOJIOITNMYHOCTD, CYIIIKA.

OOBeKTOM HCCiIeI0BaHUs SBIIsETCS ApeBecHast Onomacca BTOPOro copTa U ee
sHepreTryeckas 3 HEeKTUBHOCTb.

Ilenp paboTel — HCCIIENOBAaTh COBPEMEHHOE COCTOSHUE JIUTEpaTypPHBIX
UCTOYHUKOB MO TPOLIECCY CYHUIKM U IHEPreTHdeckor 3((PEeKTUBHOCTU MOATOTOBKU
JpeBECHOI Onomacchl AJisl BBIpaOOTKH TEIJIOBOM U 3JIEKTpUUYeCcKoil aHepruu B Poccun

U JPYTUX CTpaHax MUpA.
3amaun:

1. O3HakomIIEHHE C MPOIIECCOM CYIIKH;

2. Ilomydyenue cBeneHU O TEINIOTEXHUYECKUX CBOMCTBAX JAPEBECHHBL;

3. M3yueHue npeBecHO OMOMACCHI;

4. V3ydenne »sHepreTuyeckod 3(PGEKTUBHOCTH IPEBECHOM OMoOMacchl B

Poccun n mupe.

[IpoBomunoce  WCClAENOBaHME IO ONPENENIEHUIO  DHEPreTUYECKOM
(¢ ()EKTUBHOCTH JIPpEBECHON OMOMACChl BTOPOTO COpPTa AJIA TOJIYYEHHUS] SHEPIHH,
ObUIM MOAYEPKHYTHI IUIFOCHI M MUHYChl MCHOJb30BaHUS JaHHOIO BUJA TOILJIMBA B

DHEPreTHKE.

B PE3YJIbTATC UCCICAOBAHUA OIIPCACIICHO, UYTO APCBCCHAA Ouomacca SIBJIsIETCS
HepCHCKTI/IBOﬁ MOJHOM 3aMEHbl HCKONAEMBIX HCTOYHUKOB OQHCPIruM MW TaK IKC

ABJIACTCA ITPUOPHUTCTHBIM HAIIPABJICHHUCM B PA3BUTHH SKOHOMUKHM CTPAH.
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OINNPEAEJIEHUA, ObO3HAYEHUA, COKPAIIEHHUA, HOPMATHBHDBIE
CCbIVIKH

Onpenenenust

B Hacrosimieit  paboTe NPUMEHSAIOTCS  CIEAYIONIME  TEPMUHBI C

COOTBCTCTBYIOIIMMHU OIIPCACIICHUAMMU:

Ouepretuueckaass  3ddexktuBHOCT — 3 dekTuBHOE (paloOHAIBHOE)
WCITOJIb30BAHUE IHEPTETUICCKUX pecypcoB. VCIonmp30BaHNE MEHBIIETO KOJIMYECTBA
DHEPTUU JJI1 OOCCIICYCHHS TOTO K€ YPOBHS SHEPIETHUECKOTO OOCCIICUCHUS 3TaHUMA

NI TCXHOJIOIMYCCKUX IMPOLCCCOB HA IIPOU3BOACTBC.

Ilemner — 6I/IOTOHJII/IBO, IMoJIy4acMO€ H3 JPCBCCHBIX OTXOJOB H OTXOAOB
CEJIBCKOI0 XO3SMCTBA. HpOI/IBBOI[I/ITCSI B BHUAC IIPCCCOBAHHLBIX I'PaHYJI CTAHAAPTHOI'O

pasmepa.

JlpeBecHas buomacca — 3TO COBOKYITHOCTh OPIraHMUYECKHUX BEILECTB, KOTOPBIE

00pa3yloTcs B pe3yJibTaTe >KU3HEICSITEIbHOCTH APEBOBUIHBIX PACTCHHUIA.

Cymika - 3TO mpolecc yIaJeHHs BJlard U3 TBEPAOrO WM MacToOOpa3HOro
Marepualia IMmyTeM HUCIApeHUs] B HEM JKMJIKOCTH 3a CUeT MOJBEICHHOTO K MaTepuay

TeI1a U 0TBOJIa 00pa3yIOIITUXCS TapOB.



BBEJIEHUE

B Poccum u 3a pyOekoM C KaXIblM TOJOM BO3pacTaeT MPOLEHT
UCIIOJIb30BaHUsl IPEBECHOM OMOMAacChl. JTO HAMpSMYIO CBS3aHO C COBPEMEHHBIMU
aKkTaMM MU JOTOBOpaMH OO0 HKOJOTMYHOM IMPOM3BOACTBE »Hepruu. K Tomy ke
OromMacca SBJISIETCS BO30OHOBJISIEMBIM HCTOYHMKOM HHEPTrUU, YTO COKOHOMHUT
UCKOTIAeMbIE€ PECYpPChI, KOTOpbIE B OYIyIlleM MOTYT U HE JOCTAaThCS CIEIYIOIIEMY
MTOKOJICHUIO BBHU]IY CBOEH YOBITOUYHOCTH.

Ho mnepen wucnosb3oBaHuMEM JIPEBECHYIO OHOMaccy CIEAyeT JOBECTH 10
VIYYIICHHBIX ~XapaKTEPUCTHK C TIOMOIIBI0 mporiecca cymku. CyTh CYIIKH
3aKJII0YaeTCsl B yJIaJieHWW BJIard M3 MaTepuiia IMyTeM €€ UchapeHus. BriCylieHHBIH
MaTepuan sBiseTcs Ooisiee 3HEProd(EKTUBHBIM IO CPABHEHHUIO C MaTEpHUAIIOM C
OonpIMM  BIIarocojiepskanuemM. I[lpoiiecc Cymiku MmomMoraer JOCTUTraTh HauOoliee
BBICOKMX TEIJIOTEXHUYECKUX CBOMCTB JIPEBECHMHBI TMOJE3HBIX IS BBIPAOOTKU
DHEPTHUM.

Poccuss wmmMeer Oonbliol MOTEHIMAT IO MAacCOBOMY MPOU3BOJICTBY
OMOTOIIMBA U3 IPEBECHON OMOMACCHI, TaK Kak 00bEM MPOU3BOJACTBA JIECO3arOTOBKU
U J1epeBOOOpPaOOTKH y CTPAaHBI OTPOMHBIN M TEM CaMbIM HMEIOTCS MPEIIOCHIIKA K
MacImTabHOMY TIPOM3BOJICTBY BEChbMa SKOJIOTMYHOTO TOTLIMBA.

DKOJIOTUYHOCTh B COBPEMEHHOM MHUpPE WIrpaeT HE TMOCIEIHIOI poiib. B
EBponie 3a mnocnemnue roma crpaHbl CKaHAMHABUU TPAKTUYECKH MOJHOCTHIO
nepenu Ha MoTpebiieHne OMOTOIUIMBAa B KadecTBe OCHOBHOTO. M sTa TeHACHIUs
pa3BUBAETCS U B JPYTUX CTpaHaX.

N tem campiM wuMes [OaHHBIE TIUIIOCHI JpeBecHas Oumomacca Tpedyer
JOTIOJTHUTEIBHBIX ~ WCCJICAOBAHMMA  T10 OTpEACNICHUI0  DHEPTeTHUUYECKOM
3G (HEKTUBHOCTH B CPABHEHUU C IPYTMMHU BHJIAMH TOTUTHBA.

[lenpto  nmaHHOW  pabOTHI  SBISETCA  MCCIEIOBAaHUE  HDHEPreTUYECKOUN
3¢ (HEeKTUBHOCTH IPEBECHONW OMOMAacChl BTOPOTO COpTa M TpoIlecca €€ MOATOTOBKU

JUTSI BRIPAOOTKU DJICKTPUUECKON 1 TETUIOBOW YHEPTHUHU.



1. AHAJIUTUYECKH OB30P JUTEPATYPHI

1.1 Teopusi cymiku
Cymka — 3TO npouecc ynajaeHus BJIard U3 TBEPAOrO WIHM NacTOOOpPa3HOro

Marcpuaja ImyrTeM MCIapCHHA B HCM KXKUJAKOCTH 34 CUCT IIOABCIACHHOI'O K MAaTCpHaIly
TCIJIa U OTBOJA4 06pa3y}01uﬂxc;1 I1apoB. EI[HHCTBGHHOﬁ OCJIbKO CYIIKH SABJIICTCA
YIydOI€HHUEC KadCeCTB MaTcpujia. B nponecce CymKd TBEPAOTO  TOILIMBA
YBCIMYNBACTCA TCIJIOTA €TI0 CropaHus. Bo Bcex ClIydasax IIpu CYIIKC B BHUIC IIapa

YAAISACTCA J'IGI‘KOJIGTy‘-II/If/'I KOMIIOHCHT (BOI[a, OpFaHI/I‘IGCKI/Iﬁ PaCTBOPHUTCIIb U T.II.)
IIo CHOCO6y YAAJICHHA BJIAI'M U3 MAaTCpHuajla CyIIKa pasaciiACTCA Ha IBa BUAA:

1. Mexannueckuii crnoco0 yaneHus Biaru

2. TennoBoi crioco0 ynaneHus Biary.

[Ipu MexaHWYecKOM CrocoOe MPOUCXOJUT OTCaChiBaHUE, (UIBTPOBAHUE,
HEeHTPUYTUPOBAHUE U TIPU U3MEHEHUU JIaBJIICHUSI BO3MOXKHBI B T€X CIIydasiX, KOT/a
JOMYCKaeTCcsl HEKOTopast AepopMaliisi MaTEPHAJIOB U IOCTATOYHO BBICOKOE KOHEYHOE
BJIArOCoZiep>KaHre B HUX. B HEKOTOPBIX Clydasx MEXaHUYECKUA CTIOCOO COBMEIIAIOT

C TCIUIOBBIM. TEIIOBBIM areHTOM SIBISCTCS BO3AYX U COJIHCYHAs SHCPIus.

TeroBoit  cnmoco0 mosyunsi  HamOomblee pacnpocTpanenue. Cymiky
MaTepHaIOB C HCIOJIh30BAHUEM TEIUIOTHI MOXKHO TMPOU3BOJIUTH €CTCCTBEHHBIM W
HCKYCCTBEHHBIM criocoOamu. EcTecTBeHHas cylika MPOUCXOJIUT Ha BO3IyXe, MOJ
HABECAMH U B CIEIUATBHBIX MOMENICHUSX. TEIrIOBbIM areHTOM SIBIISIETCS BO3IyX H
COoNlHEYHasi dJHeprus. VICKyCCTBEHHas CyIlIKa MaTepuajoB MPOU3BOINUTCI B
CHEIUATBHBIX YCTPOUCTBAX C MPUMEHEHUEM MPUHYAUTEIBHON ITUPKYJIAINN Ta30BON
CpeIlbl, TOTJIONIAIONIEH BOASHBIC IMAphl C MIOBEPXHOCTH BBICYIITMBAEMOIO MaTepHuaa.
YCTaHOBKM  JII1  MCKYCCTBEHHOM CYIIKM aHAJOTUYHBI JPYTUM  TEIUIO- M|

MaccooOMEHHBIM arnaparam.[1]

1o ciocoOy moaBoJa TEMIOTHl Pa3INyaloT:
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KOHBEKTUBHYIO CYLIKY
KoHTakTHYIO CymKy
Paguanmonnyro cymky

CyOnuMaImoHHYIO0 CYIIKY

ok w D

JIMDIEeKTPUUECKYIO CYIIKY

B OCHOBHOM B NPOMBIIUJIEHHOCTH pPAaCHPOCTPAHEHBI  KOHBEKTUBHBIM U
KOHTAKTHBIA METOAbl CYIIKH. IIpM KOHBEKTMBHON CyILIKE TEIUIO MEPENacTCs OT
TEIUIOHOCUTENSA K TOBEPXHOCTH BBICYIIMBAEMOro Marepuana. B kadectse
TEIUIOHOCUTENS UCITONIb3YIOT BO3yX, HHEPTHBIEC U JABIMOBBIE ra3bl. [[pM KOHTaKTHOM
CYLIKE TEIUIO BBICYUIMBAEMOMY MaTepualy IeperaeTcss dYepe3 000rpeBaeMyro

MEPEropoaKy, COIMPUKACAIOIIYIOCA C MATCPHUAJIOM.

CYIHI/IJII)HBIM areHTOM HauOo0JIee YacTOo SIBJISICTCS BIAKHBIN BO3OYX, KOTOpBIﬁ
COCTOUT M3 CMECHU CYXOr'o BO3ayxXa 1 BOJAAHOIO IIapa. On XapaKTCPHU3yCT CIICAYIOIHC
mapamMCTphbl: TCMIICPATYypa, HAABJIICHHUC, INNIOTHOCTb, OTHOCHUTCIIbHAA H a0COJIIOTHAs

BJIAJKHOCTD, BJIAroCOACPIKAHUC, TCIINIOCMKOCTh, DHTAJIbIINA.

Hwxe Ha puCyHKe paccMaTpuBaeTCs BIAXHOE TBEPIOE TENO, HAXOIAIIEecs B
KOHTaKT€ C Ta30BbIM IIOTOKOM. JlaBleHWe mapa >XHUAKOCTH B TBEPAOM TeIe
OTIIMYAETCS OT MapIHAIBHOTO JIABJICHUS Tapa B MOTOKE raza, TeM CaMbIM MEXIY
nBymsi ¢dazamu OyaeT MPOUCXOAUTh MacCOOOMEH BIUIOTH JI0 TOrO MOMEHTa IOKa
COCTOSIHUE pPAaBHOBECHS HE HACTYIUT MEXIYy HHUMH, KOTOpPOE JOCTHUTACTCS
pPaBEHCTBOM JaBJICHUH Mapa B TBEPJOM Telie U B MOTOKe rasa. [Ipu 3ToM Hactymaet
COCTOSIHUE JIMHAMHYECKOTO pPaBHOBECHUS, KOTOPOMY COOTBETCTBYET TIpeebHas

BJIAJKHOCTB TCJIa, KOTOpPasd Ha3bIBACTCA PaBHOBCCHAA BJIAXKHOCTD W;,) .
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Pucynok 1.1 — /Ilnarpamma cOoCTOSIHUS BJIAXKHOTO TBEPJIOTO TeNa

OcHoBbiBasicb Ha PucyHok 1.1 MOXHO BBIIETUTH JBE 0O0JIACTH COCTOSHHS

BJIAXXHOI'O TCJ1a:

1) o0jacTh BIKHOIO COCTOSIHHS, KOTJA JABJICHHE IMapoB KHJIKOCTH B
TBEPJIOM TeJIe HE 3aBUCHUT OT BJIQXHOCTH MaTepHayia U PaBHO JaBJICHUIO HACBIIICHHS
CBOOOJTHOM JKUJIKOCTH TIPH TeMIIepaType MaTepHania,

2) 005acTh THIPOCKOIMYCCKOTO COCTOSHUS, KOIJa JaBJicHHEe Iapa
JKUJKOCTH HaJl TIOBEPXHOCTBIO TBEPJOTO Tela HE OTJIMYAeTCs OT JIaBJICHHS
HACBHIIIEHHOTO TMapa CBOOOAHOW JKMKOCTH M 3aBUCUT OT €ro BIAKHOCTH U
TEeMITepaTypHhI.

Ha mpakTuke xe neneHue Ha 30HbI OKa3bIBAETCS YCIOBHBIM, TIOTOMY YTO MPHU
CPEIHMX  3HAYECHHMSIX  BJIArOCOJIEPXKAHHWS, KOTOpbIE  MPEBBIIAIOT W2, .,

BJIAaroCoACpKaHnuc Ha IIOBCPXHOCTHU TBCPAOro TCla MOXKCT OBITH OJM3KUM K

paBHOBeCcHOMY.[2]

HpI/IMeHHeMI)Ie B MPOMBINIJIICHHOCTH CYIIHUJIIKKU MOKHO KJ'IaCCI/I(I)I/II_II/IPOBaTI) 1o

TEXHOJIOTUYECKUM  TpU3HAKaM: JaBJeHHIO0 (aTMocepHble U  BaKyyMHBbIE),
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MEPUOMIHOCTH TPOIECCca, Coco0y MoaBoAa Teria( KOHBEKTHBHBIC, KOHTAKTHBIC,
paJuallioOHHbIE, C HArPEBOM TOKAMHU BBICOKOM 4YacCTOTHI), POy CYUIMJIBLHOI'O areHTa
(BO3yIlIHBIE, Ta30BbIC, CYIIMJIKM Ha MEPErpeToM Mape), HalpaBICHUSM JBUKEHUS
MaTepuajia W CYIIWIBHOTO areHTa (MpSMOTOYHBIE M TMPOTHBOTOYHBIC) CIOCOOY

06CJIY)KHB3HI/DI, CXCMC HUPKYJLAIUU CYIIHUIIBHOT'O arc¢HTa, TEILIOBOM CXEME.

HaunGonbmee pacnpocTpaHeHue mONyYrsid OapabaHHBIC CYIIMIIKH. OTH
CYLIMJIKA OTIMYAIOTCA BBICOKOM 3()(PEKTUBHOCTHIO U OTHOCSTCS B KOHBEKTHBHBIM
CylInjikaM. B kauecTBe CyHIMIBHOTO areHTa B HUX MCHOJIb3YIOT BO3/yX U JBIMOBBIC

raspl.[3]

B [4] Tak xe paccmaTpuBaeTcst OapabanHas cynmwika. [IpeacraBiena cxema
YCTAHOBKH C ONHCAHUEM €€ COCTaBISAOMMX. OCHOBHBIMU MPEUMYIIECTBAMHA JaHHOM
CYIIWJIKM  SIBIIAFOTCSA:  BBICOKAss ~ MHTEHCHUBHOCTh  TIPOLIECCOB  IIE€PEHOCA,
NPEIOTBpAIEHUE JIOKAJIbHOTO TIEperpeBa YacTHL[ M CPaBHUTEIBHO IPOCTOE

KOHCTPYKTHUBHOC BBITIOJIHCHHUC.

Bribop areHta cymku oOyClaBIMBAETCS TEXHOJIOTMEM A3TOro mpoiecca u
HaJIMYMEM TE€X WM WHBIX UCTOYHUKOB Temuia. OCHOBHBIMU HCTOYHMKAMU SIBIISIOTCS
KUIKOE WM Ta3000pa3HOe TOIUIMBO, Map, 3JeKTpodHeprus. Kak yxxe roBopuiiocs B
KOHBEKTMBHOM CYLIKE IPUMEHSAIOT HArpeTbli BO3AYX WM a30T, TOIOYHBIE TIa3bl,
IeperpeTbld BOJASIHOM Iap WJIMA IMAapbl OPTaHUYECKUX KUIAKOCTEU. [[ns marepuanos,
YpE3BBIYAHO YYBCTBUTENIBHBIX K HATPEBY, IPUMEHAETCS TaK Ha3bIBaeMasl XOJOAHAsS
CYILIKA, T.€. UCIIOJIb3YETCs MPEABAPUTEIIBLHO OCYILLIEHHBIEC BO3AYX IIPU TEMIIEPATYpE HE
Boimie 40 °C, Tak Kak IpU HU3KUX TEMIEpPaTypax OKHUCIUTEIbHBIE IPOLIECCHI

3HAYUTEJIBHO 3aMeJISIIOTCS.[S ]

JIBokymien Cuiiod mpouecca CYLIKU SBJISIETCS CTPEMIICHHE BIIAXKHOIO
maTepuia K (a3oBOMy paBHOBECHIO, MpPH KOTOPOM HaOJIOAaeTCs pPaBEHCTBO
XMMHUYECKUX IOTEHIHMAIOB XUAKOCTH M ee mnapa. [Ipn mocTrkeHum yKa3aHHOIO

paBHOBeCHsI CyllIKa Mpekpauiaercsi. B COOTBETCTBUM C ATUM MOXKHO CKa3aTbh, UTO
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Cymika ABJBICTCA CYHICCTBCHHO HCPABHOBCCHBIM IIPOLECCOM, O6YCJ'IOBJICHHBIM

PA3HOCTHIO XUMUUYECKUX TTOTEHIUAJIOB.[6]

K TemioBelM  CBOMCTBAM  JPEBECHMHBI  OTHOCAT  TEIUIOEMKOCTb,
TEIJIONPOBOJAHOCTh, TEMIIEPATypOIPOBOJIHOCT, U TemuioBoe pacumpenue. Cyxas
JpeBECUHA TMPEJCTaBIsET CO00M NBYX(a3HYI0 CUCTEMY IPEBECHHHOE BEIIECTBO —
BO3/lyX. MaccoBas 10151 BO3/1yXa B APEBECHHE KpailHE Maja, U TEIIOEMKOCTh CYyXOU
JPEBECUHBI TPAKTUYECKU paBHA TEIUIOEMKOCTH JIPEBECMHHOro BemlecTBa. Ha
CIIOCOOHOCTh JPEBECUHBI MPOBOJUTH TEIJIO BIUAIOT MHOTHE (axTopsl. OauH U3
OCHOBHBIX — IIJIOTHOCTh JIpe€BECUHBI. [Ipy yBEIMUEHUH MJIOTHOCTU CYXOMl JPEBECUHBI
BO3pacTaeT TEIUIONPOBOAHOCTh  JpeBeCHHBl. [Ipm HarpeBaHuM JPEBECUHBI,

IIPOUCXOJIUT YBEIUUEHHE €€ 00bema.[7]

B nannoe Bpemsi BOCTpeOOBaHHBIM SIBJISIETCS HAIIPABJIEHUE CYIIKH OTXOOB
JECONWIEHUd U JAepeBooOpaboTku. TakuM o0pa3oM U3 ONWIOK IyTEM CYLIKH
[OJTy4yatoT OpUKEThI, MEJJIEThl U JAPEBECHYI0 MyKy. s MOIydeHUs pa3iuyuHbIX
BUJIOB HCIIOJB3YIOT pa3Hble CKOPOCTU CymIKd. JJI1 CYIIKM ONMMIIOK W APEBECHOU
MYKHU MPUMEHSIOT O0apaOaHHbIE CYIIMIIKH, TPYObI-CYIIMIIKH, a3p0o(OHTaH, CYIINIIKH C
memrankaMmy. Cylika IpeBEeCHBIX OMMIIOK MPOUCXOIUT KaK FOpSYUM BO3LyXOM, TaK U

JIBIMOBBIMHU razamu. Temneparypa cylmiky B 0apabaHHOM CYHIMIIKE JIEXKUT B IIpeienax

250 — 300 °C mis onmiok. [ 8]

B crarbe [9] mccnemoBamach pa3paOb0TKa HOBBIX TEXHOJIOTHH IMOTYYCHHS
TepmosipeBecubl. CoOBpeMEHHBIC JepeBOOOpalaTHIBAIOIINE TMPEINPHUATUS OUYEHb
HPHEPrOEMKU U MaTEPUATOEMKHU, U CYIIECTBYET 11€JIb Ha MOBBINICHUE KOADPUIIMeHTA
HCIIOJIb30BaHUs JIPEBECUHBI. Tem CaMbIM TpedyeTcs pa3paboTka
IHEProcOeperaromux TEXHOJOTHUM, KOTOPHIE MO3BOJSAT HCIOIB30BaTh JIPEBECHHY
pa3HBIX COPTOB, Ja)X€ HU3MMUX. WM TakoW TEXHOJOTHMEW MOXKET CTaTh
tepmomoiuunpoBanue. CyTh 3TOH TEXHOJOTHU B TOM, YTO JPEBECHHA COXPAHSIET
IIEHHbIE KauyecTBa TPAJWIIMOHHOTO MaTepuana, HO M TaK K€ MPUOOpETacT HOBHIC,
KOTOpbIE SBISIOTCS O€3yCIOBHO LEeHHbIMU. [IpoGnemoii 3Toro meroja siBisieTCs

IIPUMEHEHUE MEPETPETOr0 BOASHOIO IMApa WJIM KUAKOM Cpenbl JJIsl MOJBOAA TEILIA.
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OTO MpHUBOAUT K OONBUIMM 3HEPro3arparaM M ObICTPOMY HM3HOCY JIOPOTOCTOSIIETO
0o0Opy/lOBaHUSl H3-32 BJMSIHHUS BBICOKOTEMIIEPATYPHOM AarpecCHBHOM  CpEIBI.
PemienneM »Toil mpoOaeMbl MpeIaraeTcs UCIMoJIb30BaTh BaKyyMHO-KOHAYKTHUBHBIC
CylUMJbHbIE Kamepbl. Mcrnonap30BaHME BaKyyMa HMCKJIIOYUT  BOCILUIAMEHEHHE
JIPEBECUHBl M CHU3UT 3aTpaThl dHEPIrUU H3-3a MPENOTBPAIICHUS IMOTEpPh TEIUia B
OKPYXaIOIlyl0 Ccpeay. A KOHTaKkTHBII METOJ TOJIBOJa Teria CIOoCOOCTBYET

UHTCHCU(PHUIIMPOBAHUIO TPOIECCa CYIIKH.

BriBogoMm mccnmenoBaHusi OBIIIO TO, YTO MPOIECC TEPMOMOIUDHUIIMPOBAHUS
yiaydiman OHOJIOTMYECKYI0 CTOMKOCTh JAPEBECHHBI, YMEHbIIAT PABHOBECHYIO
BIQXHOCTh U KOd(DpuiueHT pa3dyxaHuss TpU  YBIAXHEHUU. TeXHHKO-
SKOHOMHUYECKHN aHAIN3 MOKAa3aJl YTO 3aTpaThl Ha SHEPruro cokpamarorcs Ha 30 %

IIPpHU UCIIOJIB30BAHHUIO TAKOI'O METOAAd CYIIIKH.

B cratpe [10] mpou3Boauicss KOHTPOIb MPoIecca CYIIKH MHJIOMAaTePHaIOB B
CBUY-necocymmipHOM KaMepe pe3oHaTOpHOro Twuma. JIJis TMOBBIMICHUS KadecTBa
CYIIKH JAPEBECHHbI B MHKPOBOJIHOBBIX CYIIMJIBHBIX Kamepax CIeAyeT MPUMEHSTH
U3MEPHUTEIIbHBIA KOHTPOJIb IPAIUECHTOB BIAKHOCTH M TeMIIepaTypbl Onomaccel. Tem
CaMbIM PE30HAHCHBIM METOJ| TIO3BOJISIET HENPEPBHIBHO OMNPEACIATh T'PaTUCHTHI
BJIQKHOCTH M TEMIICPATyphl, PEryJIMpPOBaTh MOJBOAUMYIO MOIIHOCTH M TIOBBIIIATH

TOYHOCTB OIIPCACICHUS BIIAJKHOCTHU CBIPBA.

B [11] paccmaTpuBaroTCsl OCOOEHHOCTH CYIIKH JAPEBECHOW OHOMACCHI.
JlpeBecHass 6roMacca Kak ChIpbE SIBISIETCS MPHUPOIHBIM OMOKOMIIO3UTOM, KOTOPBIN
COCTOWT W3 TPYNIbl OPraHMYECKUX TOJTMMEPOB. TeM CaMbIM PEXKUM CYIIKH
OTIPEMIETSETCS PEaKIMel 2TUX TOJUMEPOB Ha TEXHHYECKYyI0 00paboTky. Tak ke
OIKCHIBACTCS IBIKEHUE BJIard B JPEBECHHE U MPOLIECCHI TEIUIO- U MacCONEpeHoca.
[TocpenctBoM KoHBeKIMU, TepMoar(phy3un U 1uPdy3un Ha MOJEKYISIPHOM YpOBHE

IIPOUCXO/IUT TIEPEHOC BJIarU B JPEBECHOM OMomacce.
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1.2 TemioTexXHUYECKHE CBOICTBA IPEeBECUHbBI
HpeBecHyro Onomaccy, KoTopas IIOCTyIlaeT B TOIKH KOTJa, Ha3bIBAIOT

pabounm ToruIMBOM. M coctaB npeBecHON OMOMAacChl MOXKHO OMHUCATh CIETYIOIIUM

YpaBHEHUEM:
CP+HP+OP+NP+AP+WP=100%,

rne C°, HP, O, NP — conepxaHme B IpEBECHOM MAacce COOTBETCTBEHHO
%; AP, WP —
yriepoja, BOJOpoja, Kuciopoaa W asora, %; AP, COZIEP)KAHUE B TOILIMBE

COOTBCTCTBCHHO 30JIbI 1 BJIAI'H.

OX&p&KTCpHBOBaTB TOINIMBO B TCINIOTCXHHUYCCKHUX pPACUCTAX MOKXHO TAKHUMHU

MNOHATHAMMU KdK CyXads MacCcCa U Ioprovdasd Macca.

nyaH MaccCa TOIlIMBa — 9TO 6I/IOMaCC3, BBICYIICHHAA 10 a0COJIFOTHO Cyxoro

cocrosiaus. Ee coctaB MOKHO BBIPa3sUTh Kak:
C*+H*+O+N°+A°=100%.

loprowyass Macca TomuBa TNpeaAcTaBisieT coOoi OuomMaccy, W3 KOTOpOH

yIJIEHBI BJIara v 30j1a, COCTaB KOTOPOM OMMCBIBAETCS CIEAYIOIIMM YPaBHEHUEM:
C'+H™+O"+N'=100%.

NHpekc p B ypaBHEHHMH 000O3HAYaeT COAEpPKAHUE KOMIIOHEHTOB B paboueit
Macce, MHAEKC C — COJEp)KaHME KOMIIOHEHTOB B CyXOW Macce, I — COJep)KaHHe

KOMIIOHCHTOB B FOpIO‘ICﬁ MaccC€ TOIlJIMBaA.

N3-3a cTaOMIIBHOCTH CTBOJIOBOW JPEBECUHBI, YIACJIbHAS TEIUIOTAa CropaHus
PA3JIUYHBIX MOPOJ MPAKTUYECKH HE U3MEHACTCA. DJIEMEHTAPHBIM COCTAaB TOprOYe
MAacChl CTBOJIOBOM JIPEBECHMHBI IMOYTH OJWHAKOBBIM JJI Bcex mopoa. Ha stom
OCHOBAHHWH, MPH TEINIOTEXHUYCCKUX pacyeTax 0e3 OOJBIION IMOTPEITHOCTH MOXKHO

NPUHUMATh JJI1 BCEX COPTOB CIEAYIOMIMI COCTaB APEBECHMHBI HA TOPIOYYIO MaccCy:

C'=51%, H'=6,1%, 0'=42,3%, N' =0,6%.
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Ternora CropaHusa OuomMacchl — 3TO KOJUYECTBO TCIIJIOTHI, BBIACIIMBIICCCA

npu cropanuu 1 xr 6uomaccel. CyliecTByeT HU3IIAS U BBICIIAs TEIJIOTa CTOPaHUS.

Briciield TerioTor cropaHus Ha3bIBA€TCS Ta TEIUIOTA, KOTOPAsk BBIACISACTCS
IpA CropaHud | Kr BemecTBa IpU IMOJHOW KOHAEHCAIMA BCEX NapOB BOJBIL,
00pa3oBaBIIUXCA MPH TOPEHUM, C OTJAUed MM TeIlUia, M3PacXOJIOBAaHHOTO Ha HUX
UCTIapeHUe, IPYTUMHU CIIOBAaMH CKpBITas TeIIoTa MapooOpa3oBaHus. Beicinyro

TeIIoTy cropanusi Q, MoxHo omnpeaenuts 1o popmyne . . Menaeneena:
Q"=340C"+1260H"—1090P (kIkx/KT).

Husmast Ttemnora cropaHus — 3TO TO KOJMYECTBO TEIUIOTHI, KOTOPOE
BBIICIISIETCS] TIPU CrOpaHuM |1 Kr ChIpbs, 0€3 ydyera Termsia, KOTOpOoe 3aTpaTHiIOCh Ha
UCIIapEHue BJIarv, 00pa30BaBILENCS MPU CrOpPaHUM 3TOro ToruiMBa. OnpeaenuTs ee

MOXHO MO clieiyroliei popmyre:
QP"=340CP+1030H"—1090P—25W" (xJIx/KT).

Tennora cropanust JpeBecHON OMOMAacchl 3aBUCUT TOJBKO OT JIBYX BEJIUYHH:
30JIbHOCTb M BAXKHOCTb. 18,9 MJIX/Kr — HU31Ias TEIJI0Ta CTOPAHUSI TOPHOYEl MaCChI

CTBOJIOBOM JPEBECHHBI, KOTOpAs ABJSACTCS MPAKTUICCKU TMOCTOSTHHOM.[12]

BraxxHoCTh ApeBecHON OMOMAacchl — 3TO KOJMYECTBEHHAs XapaKTEPUCTHUKA,
KOTOpasi OKa3bIBaeT CKOJIBKO BJIArM COJEPKUTCSA B OMomacce. JlenuTcst oHa Ha /iBa

THIIA: a6COJ'IIOTHYIO N OTHOCHUTCIIBHYIO.

AOCOIIOTHAS BIAXXHOCTh — ATO OTHOIIEHHWE MAacChl BJard K Macce CyXxou

JPEBECUHBI.

rae W@ — abcomroTHas BIaXHOCTh, M — M3HAYalIbHAass Macca APEBECHHBI 0

BBICYILIMBAaHUS, My — Macca CyXOil IpEeBECHUHBI.
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OTtHOCHUTENbHAS WIIN pa6oqa;1 BJIa)KHOCTb — OTHOIICHUC MACChI BJIaIrd K Macce

BJI&KHOU JPEBECHHBL.

rac wp — pa6011a51 BJIQXKHOCTH, M — H3HayaJlbHas1 Macca APEBECHHBI [0

BBICYIIIMBAaHUS, My — Macca CyXOu IpEeBECUHBI.

PaznmuuaroT aBe opMbI BiIaru, KOTopas COACPKUTCSA B IPEBECHON Onomacce:
CBs3aHHass U cBOOOjHAas. CBOOOJHAs Biara HAXOAMUTCS B TOJOCTSX KIETOK U B
MEXKJIETOUHOM MPOCTPAHCTBE, ABJISIETCS MO 00beMy OOJBIIEH BlIaroil Haxoagencs
B JIpEBECHHE, MPH CYIIKE JETKO yJausercs u3 OmoMacchel, HO TpeOyeT He O4YeHb
BBICOKUX TEMIIEpaTyp M OMpeNeNIEHHON CKOpPOCTH BbICcylnBaHus. CBsi3aHHas Bjara
HaXOAWTCS BHYTPU CTEHOK KJIETOK W €€ yAaJieHHE YK€ 3aTPyAHEHO U TpedyeT Ooiiee
BBICOKMX TEMIIEpaTyp MHpH CYIIKe 4YeM NpHU YJaleHUuu cBOoOojaHOM Biaru. [lpu
BBICYIIIMBAHUM CBSI3AHHOW BJIaru JpeBeCMHAa HMMEET CBOWCTBO M3MEHSTh CBOU

F€OMETPUYECKHE MTapaMETPBHI.

Huxe npuBenena tabnuia 1.1 ¢ paGodeil BIaX)XHOCTHIO Pa3IMYHBIX YacTEH

ABYX BHUJ0B JPCBCCUHBI.

Tabnuna 1.1 — paboyasi BIa>KHOCTh IPEBECUHBI

Pabouas BraxxHOCTB, %
Yacts nepesa
Cocna Enp
CrBon 45-50 40-60
Berku 50-56 42-46
Bepxymka 60 60
Kopa 36-67 38-63

Kak MOXXHO yBUAETH, MPAKTHUECKH BCE MOKa3aTeau padoyeil BIAXKHOCTH Y

XBOMHBIX ACPCBbHCB OJJMHAKOBBIC.



[locne cymku B MOJIEBBIX YCIOBHUSX BIAXHOCThb JapeBecuHbl 20-25 %, npu

KOMHaTHOH Temmnepatype — 8-15 %.

30JIbHOCTh APEBECUHBI — 3TO COJCP’KAHUE B TOILUIMBE MUHEPAJIbHBIX BEIIECTB,
KOTOPBIE OCTAIOTCS MOCJIE MOJHOTO CrOpaHusi BCEH roproveil Macchl. 30J1a SIBISETCS
HEXKeJlaTeJbHOM YacThI0 TOIUIMBA, TaK KaK CHIDKACTCS COJCp)KaHHE TOPIOYUX
AJIEMEHTOB, M JKCIUTyaTalusi TOMOYHBIX YCTPOWCTB CTAHOBUTCS 3aTPyAHUTEIHLHOM.
3onbHOCTh ApeBecunbl 0,1 — 1,2 %, 1 3TOT mokas3aresib MEHbIIIE YEM y OCTAJIbHBIX
n3BeCTHBIX TomumB. ClemoBaTenbHO, JpeBecHas Ouomacca SBIsSETCS Ooliee

HKOJIOTUYHBIM TOIIJIUBOM.
Coneprxkanue 30161 BIpakaeTca B % Ha CyXyI0 Maccy:
A° = AP -100(100-W ) .

Jleryune BemiecTBa — 3TO Tra3oo0pa3Hble W MNapooOpa3Hble NPOIYKTHI,
BBIJICISIFOLIMECS TIPU HarpeBaHUM JIPEBECHHBI Ha BO3Ayxe A0 900°C B TeueHue 7
MuHyT.[13]

1.3 IpeBecHass 6uomacca

JlpeBecHasi buomacca — 3TO COBOKYITHOCTh OPraHMYECKHUX BEILECTB, KOTOPHIE
o0pa3yloTcsi B pe3yJibTaTe >KU3HEIEATENbHOCTH JPEBOBHIHBIX pacTeHuil. Tem
caMbIM, JpPEBECHOW OMOMAaccoil SBJIAIOTCS BCE BEILIECTBA, M3 KOTOPBIX COCTOAT
CTBOJIBI IEPEBBEB, BETBU, CyUbs, JIUCTbS, TOJbKO CHOPMUPOBABILINECS TOOETH, KOpa U
KOpHeBasg  cucrtema. PasnuuHble  BUIObl  OMOMacchl  pa3iMyalOTCs 1O
TEIJIOTEXHUYECKUM M T0 (U3UKO-XMMHUYECKUM cBoiicTBaM. M 3Tu cBoiicTBa

OKa3bIBAIOT BIIMSAHUE HA 3((EKTUBHOCTH MX MCITOJIb30BaHMs B dHepreTuke.[14]

buomacca nepeBa — 3T0 CymMa BCEX 4acTeM AepeBa, TAKUX KAK CTBOJI, KOPHU
U KPOHBI, KOTOPBIE U3MEPSIOTCS B €JMHUIIAX Macchl Wi oobema. Hike B Tabmuie 1
MPUBEACHBI OPUEHTUPOBOYHBIE COOTHOIICHHS COCTaBHBIX YacTel B OMoMacce pa3HbIX

TIOPOJT ICPEBHEB.
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OCHOBHYIO MacCCy ACpCBa COCTABIACT APCBECHHA, KOTOpAA PACIIoIaracTcs

JacTsX JepeBa NpeICTaBICHHbBIX B Ta0mie 1.2.[15]

Tabmuma 1.2 — OTHOCUTENBHBIN 00BEM YacTel aepeBa

ITopona CtBON Kopun BetBu
JIucrBeHHMIIA 77-82 12-15 6-8
CocHa 65-77 15-25 8-10
Scenp 55-70 15-25 15-20
bepesa 78-90 5-12 5-10
byx 55-70 20-25 10-20
Knen 65-75 15-20 10-15

JlpeBecHass Guomacca sIBJIsieTCS HamOOJee MPUBJIEKATEIbHBIM HCTOYHUKOM
PHEPIruh B COBPEMEHHOM Mupe. JlpeBecMHa 3KOJOTWYHA, YTO SABJISAETCS OOJIBIIUM
IUIIOCOM, M K TOMY JK€ SBIJISIETCS BO300HOBISIEMBIM HCTOYHHUKOM 3HEPIHH.
JlpeBecrHy MOKHO CUHTaTh 0€3yObITOYHBIM HCTOUYHUKOM SHEPTUH U CBIPbS, €CIIU
Oyzer coOmronaTbes OAHO YCIIOBUE, KOJIMYECTBO HCIOJIB3YEMOIO ChIPbS HE OyneT
IIPEBBIIIATE  KOJMYECTBO mozpacraromero. M kak yxe TOBOPWIOCH IIPO
BO300OHOBISIEMOCTh, JpeBecuHa (CO2-HelTpalibHa, TaK Kak TMpU CrOpPAHHUH
BBIJIEJISIETCS] POBHO TAKOE ’K€ KOJIMYECTBO YIJIEKHCIIOTO raza, KOTopoe NoTpedoBaoch

L poCTa ACPCBaA. TeMm CaMbIM, DKOCHUCTCMA Pa3BUBACTCA CCTCCTBCHHBIM ITYTCM.

B oTonutenbHBIC YCTaHOBKH, APCBCCHAA onomacca IMOCTYIIa€T B Pa3HBIX

Busax. Hanbonee pacrpocTpaHeHHBIMU SBISIOTCS TAKUE KaK:

1) rpaHyJIbl;
2) TIOJICHBS;

3) IICTIBI.

JlpeBecHbIC TpaHyJbl MPEACTABISAIOT COOOW  MaJICHbKHE  ITUJIUHIPHI,
CIIPECCOBAHHbBIC M3 HATYPAJIbLHOI0 HEOOPAOOTAaHHBIX JAPEBECHBIX OCTATKOB, TAKUX KaK
ONWIKW, CTPY>KKH WA JIpeBeCHble oOTXxoAbl Jieca. IIlpenHazHauyeHHas AJis

IMpoOU3BOACTBAa APCBCCHHA CYHIUTCS, OUHUINACTCSA, PasMalibiIBACTCA B MCJIbHHUIAX H
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mpeccyercs B TpaHyJbl. ['paHylbl B OCHOBHOM H3TOTABJIMBAIOTCA Ha OOJBIITUX
JIECONUJIBLHBIX 3aBOJaX, I/I€ IIETKHU SBISIOTCA MOOOYHBIM MPOIYKTOM MPOU3BOJICTBA.
B sHepreTnueckoil IEHHOCTH MOKHO CPAaBHUTH T'PAaHYJbl C KUJKUM TOILUIUBOM: 2 KT
JPEBECHBIX TpaHyJ MNPUMEPHO pPaBHbBI MO JHEPreTUYECKOM LEHHOCTH 1 JuTpy

KUIKOI'O TOIIJIMBA.

[loneHpss € KaXAbIM TOJOM CTAHOBATCS OoJjieeé BOCTPEOOBAHHBIMHU IS
DHEpreTUdYecKkux Ienen. g cKUranus MmoaxoauT aOCONIOTHO Jto0asi ApeBecHHa,
BBICYIIICHHAas HAa BO3AyXe 10 coAepxaHus Biard npumepHo 15-20%.
W3roraBnuBaeTrcss JaHHBIM BUJ OWOMAacChl pa3iuyHbIMU myTsamu. Hampumep
JIpEBECHHA HE COOTBETCTBYIOLIAs HOPMAM JCJIOBOU JPEBECUHBI, OCTAIOIIASCS I1OCIE
3arOTOBKM, WJIHA IIJIOXWE€ W HCKPUBJICHHBIE CTBOJIBI NMWIATCA M PACKaJIbIBAIOTCS HA

ITIOJICHBAI.

JIJIsi IpOM3BOICTBA IIETIHI UMEIOTCS Tapa paclpOCTPaHEHHBIX CIOCco00B. B
NEPBOM cllydyae HE MPUTOJHBIC JUIsl ApYrol oOpabOTKM YacTHU CTBOJIa XBOWHBIX
JIEPEBBEB  HEMOCPEACTBEHHO H3MENBYAIOTCA N0 1-5 CM Ha JeCONMMIbHBIX
NPEANPUATASIX U B TOCICAYIOIIEM CKHTAlOTCS B TaKOM BHIE B KOTJIaxX. Bropoi
Croco0: HEMPUTOIHBIN KPYIJsK g  o0paOOTKM u3MeJIb4aeTcss MpsSMO Ha

aecoceke.[16]
JlpeBecrHy MOXHO KJIaCCH(HUIIUPOBAThH Ha MATh COPTOB:

1. Otb6opnas  konmumms. Ilunomarepuansl  JaHHOTO  copTa
NPUMEHSIOTCS. B CYJI0- U aBTOCTPOEHUU U SIBIISIETCA HamOOJee KaueCTBEHHOU
JPEBECUHOM, HO W TeM caMbIM OoJiee aoporoi. He momyckaercss B JaHHOM
COpTe IMIYyOOKHX TPEUINH, O0JIBIIOE KOJIUYECTBO CYUYKOB, THUIOIIKUX YacTeH.

2. Ilepmbrii copt. JlanHbIi BHJI UCHOJB3yeTCd B MeOEIbHOM
IIPOM3BOJICTBE M B OTACJIKE NoMeleHni. He momyckaerca B maHHOM BHIE
COJIEp’KaHKE BBIMABIINX CYYhEB, a TaK k€ CyubeB mnpeBblimaronmx 10 mm. K
TOMY K€, JpEBECHMHa, HUMEIollas TpEeHIMHbl TIyOuHol Oonee 1 MM

MIPOHUKAIOIIUE TPEIINHBI OTOPAKOBHIBAETCS.
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3. Bropoit copt. Ko BTOpOoMy copTy ApeBEeCHHBI MOXKHO OTHECTH
JIEPEBO, HE MMEIOIIIEE paclIaTaHHBIX CYYbEB U CY4beB pazMepoM He Ooiiee 20
MM. JIOJDKHBI OTCYTCTBOBATh MPOHHUKAIOLINE TPEUIMHBI, & TaK K€ TPEIIUHBI
ryounoit Oomee 1 mMm. OTOpakOBBIBAHUIO TOJJICKUT TPYXJSBBIA U
HOBPEXACHHBIN nuiomarepuai. He nomyckaercs qpeBecrHa ¢ OTBEPCTUSIMU OT
’YKOB, C ”THOPOJIHBIMU MTOBPEKIACHUSIMU U C TIECEHBIO.

4. Tperuit coptr. JlaHHBIA BUJ HPUMEHSAETCA B OCHOBHOM ISl
IPOM3BOJACTBA YHNAKOBOYHOM Tapsl M [ JajbHeilliell nepepaboTKu.
JomyckatoTcs mr00ble YIMyHIeHUsl, TaKU€ Kak TPEUIMHbI, MPOPOCTh, HAKIOH
BOJIOKOH, H3MeHeHue 1Beta. Camoe TI1aBHOe, 4YTOOBI JpeBecHMHa Oblia
IIPOYHOM.

5. UYerBeptbii copT. SBnsercs camMbiM  CIa0BIM  COPTOM.
[TpumeHsieTcss B CTPOUTEILCTBE JIECOB, CO3/IaHUS ONATyOKH, JJIsl BPEMEHHBIX
3a00poB U coopykeHuit.[17,18]

OTnMure nepBOro U BTOPOro copTa APEBECUHBI HE3HAUNUTENbHBI. KOHEUHO,
BTOPOW COPT MOKET HMMETh OOJbIE HEIOCTATKOB, HO TpeOOBaHMS K TiIyOWMHE U
HIMPUHE TpEeIMH He MeHsercs. Kak u mepBblii copT, Takas JpeBECHMHA HE JIOJDKHA
UMETh IUIECEeHb, THWIb M Oonbliue menud. To ecTh, BU3yaJbHOTO OTIMYUS MEXIY
JIBYX COpPTOB HE HMEETCS, U TMO3TOMY BTOPOCOPTHYIO IPEBECHHY HCIIOJIB3YIOT B

HapyKHBIX padoTax.[19]

Poccuss obnamaer kpynHeWIIMMH B MHpPE BO30OHOBISIEMBIMHU 3amacamMu
OroMacchl, KOTOpask MOKET MCIOJIb30BaThCS B JHEpreTmyeckux unemsax. CambiM
TEXHOJIOTHMUECKH  TEPCHEKTUBHBIM  BUAOM  TBEPAOrO  TOIUIMBA,  KOTOPBIN
U3rOTaBIMBAETCA M3 O3TOM OHWOMACChI, SBISIOTCS TOIUIMBHBIE TPaHyNlbl WU
TOIUTUBHBIE OpUKETHI, APYIrMMH cjoBaMHu nesieTsl. OHM MpencTaBisoT CcoOoM
CIPECCOBAHHBIA IO/ BBICOKMM JAaBJICHUEM JPEBECHBIM MaTepuai, dYalle BCEro
ONMWJIKH, KOTOPBIM B pe3ysbTaTe MPECCOBAHMS MPUOOPETAET COBCEM MHBIE CBOICTBA
M0 CPABHEHHIO C OOBIYHBIM cocTostHueM. K mpumepy, mmoTHoCTh nieyuiet cBbitie 1000
kr/ M3, a TemnoTBopHas crnocoOHocth 5000 kKam/kr, Takoe 3HaueHHe

IPHUOJIM3UTEIIEHO PABHO 3HAYCHUIO KaMeHHOTo yriist.[20]
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[lemmersl mpenCTaBISIOT COOOM MalleHbKHE IUIWHAPUYECKHE TPaHYIIbI
auamerpoM 5-10 mm m gmuaHoM ot 10 go 50 mm. H3roraBmuBarOT uX U3
nepepaboTaHHBIX JIPEBECHBIX OTXOJOB, KOTOpBIE OCTaroTCs ocJie
nepeBooOpabaThIBAIONIET0 WM JIECOMUIBHOTO IMPOU3BOJCTBA. OIMUJIKH, CTPYKKH,
JIPEBECHYI0 MYKY II€pEMalbIBalOT, CYIIAT, TPAHYJIUPYIOT M CIPECCOBABBIBAIOT.
CrpeccoBbpIBaHHWE TMPOUCXOAMUT TOJ BBICOKUM [JABIICHHUEM, TEM CAMBIM CKPEILIATH
XUMHUUYECKU HET HYXJbl. OCHOBHBIMU MPEUMYIIECTBAMHU SIBIISIETCS TO, YTO TPAHYJIBI
MMEIOT BBICOKYIO KaJOPUMHOCTh M MUHHUMAJIBHOE KOJIMYECTBO MEIUIA, TAK XKE X

MOKHO 3KOJIOTUYHO XPaHWUTh U UCIIOJIb30BaThb.

OCHOBHBIMU TPEUMYIIECTBAMH TPaHyJd SIBISETCS TO YTO MX TEIUIOTBOpPHAs
CIIOCOOHOCTH B IMOJITOpa pa3a OoJIbLIE YEM y JIPEBECHHBI U CpaBHUMA C yriem. Tak
K€ OHU OKa3bIBalOT MMHUMAJILHOE BIIMSHUE HAa OKpYyXkarollyto cpeny. Hanpumep npu
UCIOJIb30BaHUU KJIACCUYECKUX TOILIUB(Ta3, yroiyp) Beiaenserca B 10-50 pa3 O6ombiie
YIJEKHUCIIOTO Ta3a YeM IpU CKUTaHWW MeJIeT, 30ibl oOpasyercs B 15-20 Gosblue.

Huxe B Ta6JII/IHe 1.3 IMPCACTABJICHBI XdPAKTCPHUCTHUKHU PA3JIMYHBIX BUAOB TOILJIMB.

Tabnuma 1.3 — XapakrepucTuka pa3ITU9HbIX BUOB TOIUIHUB

Coneprxanue
Temunora Cepa B
COZ B
Bun TornBa CTOpaHWsI, JTBIMOBBIX 3ona, %
JIbIMOBBIX
M/JIx/xr rasax, %
rasax, kr/I'/lx
Yrons 15-25 1-3 10-20 60
Masyt 42 1,2 15 78
[TpupoaHbIii Ta3 36 0 0 57




IlenmeTnl
17,5 0,1 1 0
(IpeBecHbIE TPaHYIIbI)

N3 Tabnauipl MOXHO YBUIETh, YTO TPHU CXKUTAHUU TpaHysl COBCEM HE
BBIJICIISICTCS] YTIIEKHUCIIBIN Ta3, 4To SABJseTCsS OoibmmM 1mitocoM. M addextuBHOCTD

WX TOPEHUS TOXKE SIBJISICTCS BHICOKOM.[21]

CocraB memier 3aBUCHUT OT TOro, KakKyl JIPEBECHHY IepepaldaThIBaioOT.
[Ipon3BOIUTE MOKHO U3 COJIOMBI, LIEIIYXH, OMUJIOK, TPOCTHUKOB U T.J. KaXIbli BUJ
OyJIeT uMeTh CBOM OTJIMYUTEIBHBIM CBOMCTBA 3HEProdPheKTUBHOCTH. TeM cambIM
MEJJIETBl MOKHO Pa3JeiuTh HAa «YUCTBIe» U ¢ mpuMmecaiMu. COOTBETCTBEHHO
«YHUCTHIE» IPOU3BOIATCS W3 YUCTOW APEBECUHBI, U B CBOEM COCTaBE HE HUMEKOT
npuMeceil. A Apyroil BUJ yKe UMEET CBOEM COCTaBe pa3/ipoOJICHHYIO KOPY, COJIOMY,
menyxy. U ecnu paccMatpuBath Jajbliie, TO MEJJIEThl UMEIONIUE B COCTaBe OOJIBIIOE
KOJINYECTBO IIPUMECEH — OTO HU3KOCOPTHAS MNPOAYKUHUS, MOITOMY JIYYLIUM IS

OOJIBIIIMHCTBA TIeJIel CUMTAIOTCS TPaHyJIbl, KOTOPhIE UMEIOT 301bHOCTD 1,5%.[22]

B cratee [21] npuBoanTCSA CpaBHEHHE XapPaKTEPUCTUK MCIUICT U3 APEBECHHBI
u ay3ru. Jlysra oOpasyeTcs B pe3yJibTaTe «ropsYero» MPECCOBaHUSI MPU
MPOU3BOJACTBE IIOJICOJIHEYHOTO Macja. Yamie BCero Jy3ry BBIBO3SAT KaK OTXOJ Ha
CBAJIKY M3-3a TOTO, YTO OHA HMMEET HU3KHI HACBIIHOM BEC, MOJOXHUTEIbHYIO
CIIOCOOHOCTh K BO3TOPaHUIO M TIICHUIO, TEM CaMbIM CO3/Ia€TCS HEMPUATHBIN 3amax,
CJIE0BATENBHO, ITPOUCXOAUT 3arpsi3HEHHUE OKpyx)arouien cpeasl. llennersr us mysru

HMCIOT 3HAYMMBIC ITPCUMYIICCTBA:

- UX TETUIOTBOPHOCTH KoJiebieTcs B npeaenax B npeaenax ot 19000 qo 21000
kJ>K/KT, 3TO OOJIbIIIC YeM y APEBECUHBI, U TIOUYTH PABHO TEIJIOTBOPHOCTH HEKOTOPHIX

BUJIOB YIJISA;

- pu cxuraiuu 1000 Kr TOMNIMBHBIX TPaHyJ Y3HEPTUH BBIAEISAETCA IPUMEPHO

CTOJIBKO %€, Kak 1 y 500 i1 qu3enpHoro Torusa uiau 700 1 masyTa;
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- TIpYU COKUTAHHUM TEJJIET He 00pa3zyeTcsl BPEAHBIX AJI OKPYKaIOLIEH Cpeabl

BBIOPOCOB;

- IPY TPaHyJIUPOBAHUM HACBIITHOW BEC YBEJIMUYMBAETCS B 6 pa3 10 CPaBHEHUIO
C HCXOOHBIM CBIPBEM, TEM CaMbIM IIPOUCXOAUT DSKOHOMHS CPEACTB IIPHU

TPaHCIIOPTHUPOBKE.

B Tabmuune 1.4 Hmwke NpUBEACHBI CpPAaBHUTENIbHBIE XapaKTEPUCTUKU

Pa3JINYHbIX BUJO0B TOILIIMBA.

Ta6nHua 14— CPAaBHHUTCIIbHBIC XaPAKTCPHUCTHUKHN HCKOTOPBIX BUAOB TOILNIMBA

TomiuBHas
Tun TonuiBa. HpeBecHbie Jlysra
[peBecuna rpaHy’sa u3 J1y3Td
[TapameTpsl ONMUJIKU MO/ICOJTHEYHUKA
MO/ICOJTHEYHUKA
Cpennuit
HACBIITHOM BeC, 220-250 90 960 550-600
KI/M
TennorBopHas
CIOCOOHOCTH, 17150 19320 10000 19800-21000
kJK/KT
Bnara, % 6-8 4-7 12-20 8-10
30pHOCTE, % 0,5-1 0,35-3 1,75-10 1-3

B cratbe [24] mpon3BOMIUCH HCCIICAOBAHMS 110 SHEPTETUICCKOM IIOTHOCTH
neuieT. JTOT TOKas3aTelab SBIIETCA CaMbIM BaXHbBIM B OLEHKE KadecTBa
XapakTepUCTUK TOIUIMBHBIX TrpaHyd. [Ipy OOMHAKOBOM XHMHYECKOM COCTABE
JIPEBECUHBI OCHOBHOE BIIMSIHUE HA U3MEHEHUE TEIUIOOHEPTEeTUYECKUX XapAKTEPUCTUK
OMOTOIUIMBA OKA3bIBAIOT BIArOCOACPKAHUE U TPAHYJIOMETPUUECKHUI COCTaB OTXO/I0B,
U3 KOTOPBIX M3IOTaBIMBAIOT IIEJUIETHl. BBICOKasg BIAXKHOCTD U HEOJHOPOIHBIN

IPaHYJOMETPUYECKUII  COCTAaB  BCTPEYAIOTCS B OTXOJaX JICCOMWIBHBIX M
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epeBOOOPaOATHIBAIOIIUX MPOU3BOACTB. BIaXXHOCTP B HHX COMOCTaBUMAa C
BJIQXKHOCTh CBEXEBBIPYOJICHHON apeBecuHbl, npumepHo 80%. Tak ke Benmka
BJIQXKHOCTh OTXOJOB B BMJI€ IIPOBAPEHHOIO IINOHA-pBaHMHBI, KapaHjameid. Bona
ABJIIETCS BEIIECTBOM, KOTOPOE HE BOCHPUHMYKBO K TOPEHUIO, TEM CaMbIM HE UMEET
HHEPreTUUECKYIO0 COCTABIIAIONIIYI0 U OTPHULATEIBHO BIMSAET Ha TEIUIOTY CTOPaHUs
tormBa. IIpu  yMeHBIIEHMHM  BJIArocoA€p)KaHHs  IMPOUCXOTUT  YBEIUYECHHE
TEIJIOTBOPHOM CITOCOOHOCTH OMOMAcchl B €ro enuHuie o0beMa. [Ipu ymeHblIeHHH
Bnaru B Ouomacce Ha 10%, TeroTBopHas crocoOHOCTH MoBbIimiaercss Ha 30%.
OCHOBHOI TpPYAHOCTBIO CXKWTAHHUSI JPEBECHOM OHMOMAacChl SIBJIIETCS Bjara, masas
DHEpreTuyecKkas IUJIOTHOCTh, HH3Kasd 3()QPEeKTUBHOCTH 000pYJOBaHUs, JIUHHAS
CTaausl BOCIUIAMEHEHUS U TOPEHUs, IPUUMHONU BCETO 3TOro sBIsETCs Biara. KoTisl
Ha CyXOM TOIUIMBE HMMEIOT KO3()(PUIIMEHT MOJIE3HOTO AEUCTBUS MPUOIUZUTEITBHO

TaKOM K€ KaK M Ha KHNIKOM TOILIINBC.

B Ttabmuue 1.5 Hmxe mNpuBENEHbI pPe3yJbTaThl HUCCIEIOBAHUNA TEIUIOTHI
CrOpaHusl JpPEBECHBIX TIPaHyJd INPH pa3JIMYHBIX 3HAYCHHUSAX BIKHOCTH. Jlis

HKIIEPUMEHTA OBbLTM N0100paHbl IPOOBI ChIPbS U3 OCUHBI U COCHBI.

Tabmuna 1.5 — pe3ynbTarhl HCCIENOBAHUN TEIUIOTHI CTOpPaHUs APEBECHBIX
MeJUIET TP Pa3HBIX 3HAYEHUSAX BIAroCoIep KaHus

Cpennee 3HaueHue
DHepreTuveckas
BrnaxxnocTs mogaBaeMoro HHEPTeTUIECKOM
Ne ompiTa TUIOTHOCTB TEJIJIET
ceipest WC,% MJIOTHOCTHU
E, MJx/ m®
Ecp, MIx/ m*
1 8 23660
2 8 24310 24050
3 8 24180
4 10 22100
5 10 22360 22100
6 10 21970
7 12 21710*
8 12 21450* 21710
9 12 21840*
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1.4 Jneprernyeckasi 3¢ peKTHBHOCTH
B Poccun Ouomacca paepeBa sBISETCS OJHUM W3 NEPCIEKTHBHBIX BUJOB

BO300HOBIISIEMOTO CBIPbSI, €€ MPUPOCT 3a roj cocTasisier 700 mMiIH. M, [TepepaboTke
MOJIBEPraloTCsl TAaKME OTXOJbl KaK: JIECO3aroTOBKH, PYOKH yXoja, JIECOMUJICHHS U
epeBOOOPAOOTKH.

JlpeBecHOE TOIIMBO coOcCTaBisieT npuMmepHo 10% TomiamBa OT BCeoOIero
KOJIMYECTBa TOIUIMBA KCIOIB3YEMOT0 B MUPE, HO 3Ty JOJIO0 MOXHO YBEIUYUTH, TaK
Kak OoJbllasg 4acTh JPEBECHHBI MOIMYCTY PACTPAYUMBACTCS U HE HCMOJIB3YETCS B
nanbHeie mnepepadoTke Mg ToJiydeHus sHepruu. W3 npeBecHoil OnMomacchl
MOYHO MOJIy4aTh Pa3IuYHbIE BUbI SHEPTUU:

- TETIOBAsi YHEPTUS;

- BJIEKTpUYECKas;

- TPAHCTIOPTHOE TOTUIUBO.

ITo nmanHbIM mIBeACKOW OMOdHepreTnueckoit acconumanuu Ha 2002 roxa, mons
OMOTOIUIMBA B TIPOM3BOJICTBE Pa3HBIX BUOB dHEepruu B IIBenuu cocrapiser:

- TeTIoBast YHEPTus - 52%);

- afieKTposHeprus - 4,5%;

- TPAHCTIOPTHOE TOILTUBO - 1%.

U ¢ kaxapiM rogoM 3T HUGPhl YBEIUUUBAIOTCS.

B Poccum xe, mnpuBeAcHb NPUMEpPHbIE JaHHBIE OO0 WCIOIb30BAHUU
ouororunBa. TeroBas sHeprus coctasisieT 5 %, anekrposHeprusa 1%. Kak MoxHO
3aMEeTUTh IUQPHI TOBOJILHO HE Beiaukue 1o cpaBHeHuto co IlIBemmeit 2002 ropa.
OTtkyna cineayeT BBIBOJ, YTO HCIOJb30BaHHE OnMOTOIIMBa B Poccuu HaxomuTcs Ha
OYCHb HU3KOM YpPOBHE, XOTsI OOBEMBbI JIECHOW TMPOMBIILUICHHOCTH Yy CTpaHBbI
orpomHsbie. [25]

B Poccun B CBSI3M ¢ MHUPOBBIM IKOHOMHUYECKHUM KPHU3MCOM ITPOMCXOUIIA
MOJICpHU3AIMS HAIIMOHAIBHOM ASKOHOMHKH [JIi TOrO 4YTOObl KOHKYPUPOBaTh Ha
MHUPOBOM PBIHKE, HO TaK XK€ JI0 CHX MPUXOJUTCS BhIPAOATHIBATH HOBBIE CTPATETHH
I pelieHus 3Tux 3amad. K ToMmy ke BHYTpPH CTpaHbl CTOUT BOIIPOC O

sHeprocoepexxeHnu. PemieHreM STOTO BOMpoca MOXKET OBbITh Pa3BUTHE U
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WCITOJIb30BaHUE OWOTOIUIMBA WMEHHO BHYTPH CTpaHbl. B cTpaHax eBpOmNencKoro
COI03a CIIPOCHU HA aJIbTEPHATUBHBIC BUbI SHEPTUM PACTET C KAXIbIM rojioM. B Takux
ctpanax kak IlIBeuus, Hopserus, JlaTBus ncnonbp3oBaHue OMOTOIIMBA KaK BU JJIS
BBIPAOOTKH TEIIOBOM WJIM AJICKTPUYECKOW HPHEPTUU 3aHUMAET OOJIBIIYIO MOJOBUHY
oT oO1ero 3HayeHusi. Bo MHOTHX cTpaHax Ha BO30OHOBJISIEMbIE UICTOYHUKH SHEPTUU
CTaBIAT  oOrpomHele  Hagexasl. C  kaxapM romoM  jonss BHUD  Ha
TEIJI03JIEKTPOCTAHIIUAX PACTET.

B Poccun Tak ke omnpenesieHbl LENH SHEPreTUYECKOrO HAIMpAaBICHUS B
00JlacT BO300OHOBJISIEMBIX MCTOYHHMKOB SHEPIuH, 00O03HAYECHBI OHU B JOKYMEHTE,
YTBEpKACHHOM  pacnopsbkenueM — [IpaButensctBa  Poccumiickoin  ®enepannun
«OHepretuyeckas crparerusi Poccun Ha nepuon no 2030 roga». JlanHas ctparerus
(bopMUPYET HOBBIE CTPATETUUECKUE OPUECHTHUPHI PA3BUTUSI POCCUNUCKON SYKOHOMUKHU U
nepexoga Ha OoJjiee MHHOBAIMOHHBIC MyTH pa3BuTHs. OpHONU U3 Ieneil sBiseTcs
COXpaHEHHE 3/I0POBbS HACEIEHUS U KaueCTBa )KU3HU IIyTEM CHUKEHUSI TEMIIOB pOCTa
3arps3HEHUs] BO3JlyXa B OKpYKalOIIEH cpele MpU HMCIOJIb30BAHUU HCKOMAeMBbIX
ToruB. Mcronb3oBaHWE TMENJIET WM TOIUIMBHBIX OpPUKETOB SIBISIETCS HE
3arpsA3HSIONIMM BHUJIOM DHEPIUM, MPU HX CHKUTAHUW HETaTUBHOTO BIMSHUS Ha
OKpY)Kalollyt0 cpeny Her. Tak ke Uenpl0 SBISIETCS BOBJIEYb B TOIUIMBHO-
PHEPreTUYECKU OallaHC JOTOJIHUTENbHBIE TOTUTMBHO-2HEPTETHUYECKUE pecypchl. To
€CTh  HUCIOJb30BaHUWE  OMOTOIUIMBA  YMEHBIIUT  MPOLEHT  UCIOJb30BaHUS
TPaJUIIMOHHBIX BUIOB TOIUIMB, U B CBSA3U C 3TUM OY/IET MPOUCXOAUTH SKOHOMUS. Tem
CaMbIM COKOHOMJIEHHBIE PECYPChl MOXKHO OTIPABISATh HA DKCIIOPT U COOTBETCTBEHHO
PKOHOMHKA B cTpaHe Oyaer pactu. Wnu xe HAo00OpPOT MOXKHO YBEJIUYUTH
MIPOU3BOJICTBO TOIUIMBHBIX TPAHYJ U OTIPABIATH HA DKCIOPT OOJIbIIee KOJTMIECTBO,
Tak Kak B EBpomne OGOJIBIIMHCTBO CTPaH MEPEXOASAT Ha BO30OHOBISIEMbIC UCTOUYHUKHU
SHEPIUH, M CIIPOC Ha 3TOT BUJ] TOILIMBA Oy1eT 00JIbI0i.[26]

[Tpon3BOACTBEHHBIN MPOLECC MEIUIET ABJISIETCA 3KOJOTMYECKH YHUCTBIM, TaK
KaK JUIS €ro TMPOU3BOJICTBA MPUMEHSETCS OKOJOTMYECKH YHCTOE ChIphE W

QJICKTPOSHCPIHUA. C IMPUMCHCHHNCM COBPCMCHHOI'O O60py,HOBaHI/I}I IIpU U3roTOBJICHUHU
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TpaHys BPEAHBIX BEIOPOCOB B atmocepy He mpoucxoaut. [Ipons3BoacTBO sBIsSETCS
0€30TXO/THBIM.

B EBpone apeBecuna siBisercsi Je(UUUTHBIM BUAOM CBIPhS M3-3a OOJIBIION
KOHKYpPEHIIMU. TeM camMblM MHOTHE CTpPaHBl IOJArarOTCsS HAa HMIIOPT JPEBECHOM
ouomaccel. Ha muarpamme 1.1 HuKe NpencTaBieHO MCIOJIb30BaHUE APEBECHOU

Ouomacchl B IIPOM3BOJICTBE 2HEprun B EBpore.

W [posa
M flecHan wena

W MNpoMBILLNEHHBIE
AeAneTsl

W NenneTsl - YACTHbIE
LomMa

M MenneTsl - TENAO K
INEKTPHYECTBO

W MNepepaboTaHHan
OpEBECHHA

Kopa

YepHBIA WenoK

Huarpamma 1.1 — ncnonb3oBaHue ApeBECHON OnoMacchl B IPOU3BOACTBE SHEPTUU B
EBpone

Ha EBpomny npuxoauTcst mopsiika oJIOBUHBI MUPOBOTO MPOU3BOJICTBA MEJIIET
u ipuMepHo 75% ux morpebnenus. CeBepHast Amepuka U A3us GOpMHUPYIOT OKOJIO
20 % peiaka. Anonus u HOxnas Kopes ¢ KaXIbIM TOJIOM  YBEIMYHMBAIOT
IIPOU3BOJICTBO IEJUIET.

N3-3a 06oiabiIoro mnoTpedsieHus MeUleT B IPOU3BOJCTBE TEIUIOBOM U
AIEKTPUUECKOM AHEPTrUU CTPAaHAM E€BPOINEHCKOrO CO3a MPUXOJUTCS 3aKynaTh UX Y
ctpad CeBepHoil Amepuku u'y Poccun.

OCHOBHOI 1ENBI0O MPOU3BOJICTBA OHOTOIUIMBA COCTOMUT B TOM YTOOBI
3aMEHUTh JKHMJKOE HCKomaemoe TommBo. B Tabmuine 1.6 mokaszanbl mUGphl MO
NOTPeOJIEHUIO U MPOU3BOICTBY MEIJIET B MUpE.

Tabmuma 1.6 — ITokazarenu mMpoOU3BOACTBA M MOTPEOJICHUS TEJUIET 110 BCEMY
MUY
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[TpousBoCcTBO, [ToTpebnenue,
MJTH.T MJTH.T

CeBepHas Amepuka 8 2,8
EC 28 13,5 18,8
Hpyrue ctpansl EBporbl 1,2 0,5
Asus 2,6 2,4
Poccus u CHI' 1,5 0,9
Jlpyrue cTpaHbl Mupa 0,3 0,01

Kak ™MoxHO yBHIeTh B Tabiuile HauOONbIIEe KOJIWYECTBO TMEJUIET
MPOU3BOJUTCS M MOTPEOJIIETCS B CTpaHax €BpoOIEckoro corws3a. Y Poccum xe
YHUCJIO MPOU3BOJICTBA U MOTPEOICHUS JOBOJIBHO MaJIEHbKOE, MPAKTUYECKH CPABHUMO
¢ Ipyrumu ctpaHamu EBporbl, koTopbie He BxoasT B EC.[27]

JlpeBecrHa JTaBHO HCIOJB3YETCS] B KAUECTBE TPAAUIIMOHHOTO BHJIa TOTUIMBA
st ObITOBBIX —1enei. [IpuMepHO TOJOBMHA 3aroTaBiIMBAeMOM  JPEBECHUHBI
UCIIOJIB3YETCS B LENAX MOJTYUYEHHS SHEPTUU. AMEPUKAHCKUAE IKCIIEPTHI CUUTAIOT, YTO
OoJibllIasi MOJIOBUHA CHIPBS B JIECOMUIBHOM MPOU3BOJACTBE MEPEXOAUT B 0TXObl. Ha
MeOEMbHBIX MPEANPUITHIX Ta e IOJOBHUHA TMpeBpamaercs B oTxonbl. WM atn
HEUCIIOJIb3yeMble JJIS  TEXHOJIOTMYECKOW TepepabOTKU  OTXONbI JIECHOM U
JepeBo0OpabdaThIBatoNIel MPOMBIIIEHHOCTH MOKHO MMPUMEHSTh B SHEPreTHKE.

B pesynprare yTOYHEHHS] MHUPOBBIX 3aM1aCOB HMCKOMAEMbIX BHUIOB TOIUIMBA,
YYEHbIE OCO3HAJM, YTO B ONM>KAMILIKE CTOJNETHSI MPOU30MIET MOJIHOE MCYE3HOBEHUE
BCEX HCKOIMaeMbIX pecypcoB. Tem caMbiM Oynyliee MOKOJIEHHUE PUCKYET OCTaThCs
coBceM HH ¢ ueM.[28]

B crarbe [29] paccmarpuBaeTcss  MOBBINICHHE  DHEPrETHUYCCKOM
3¢ (HEKTUBHOCTH JPEBECUHBI MyTEM HarpeBa 0Opas3IoB. YBEIMUYCHHE TEMIIa HarpeBa
OvomMacchl Tpu MnepepaboTKe APEBECHBIX OTXOJI0B CO3/1a€T MPEANOCHUIKA sl

CHIDKEHHUE dHEPreTudyeckux 3arpar ot 35 1o 40%.
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B crartee [30] paccmaTrpuBaercs IEUIETHOE TOIUIMBO KaK IEPCIEKTUBHOEC
MOBBIIICHUE JKOJIOTHYECKor Oe3zomacHoctr. [lpuBoauTcs mpukaz MuHIHEPro o
ctpareruun Poccun 1o 2030 roma mo sHeprocOepexeHuto. Tak ke 3arparuBaercs
BOIIPOC O TOM, UYTO B HBIHEIIIHEE BPEMS IPUOPUTETOM SBJISIETCS UMEHHO KOJIOTUYHAS
Oe3omacHOCTh W 3HeprocOepexxeHre. W memieTHoe TOIUIMBO SBISIETCS HauOolee
MOAXOJAIIMM IO BceM 3ampocam. [Ipw ero CoKUranum BBIAEISETCS CTOJIBKO K€
YIJICKUCIIOTO Ta3a, CKOJIbKO TpeOyeTcs Juis pocTa jaepeBa. B Mupe ucmonb3oBaHue
aNbTEPHATUBHOTO BH/Ia TOIJIMBA BOBCIO BOBJIEKAETCS BO BCEX CTpyKTypax. Ho Tyt ke
BCTAa€T BONPOC O TOM, YTO HET UYETKUX HAYYHO-TEXHUUYECKUX OOOCHOBAHUH IO
WCIIOJB30BAaHUIO ATOTO TOIUIMBA W TEM CaMbIM TOTEHIMAJIbHBIC MOKymnaTenau 0e3
0Cc000 MPUCTPACTHS MPUOOPETAIOT KOTJIBI Ha MEIIIeTaX.

B [1aHHBII MOMEHT OCHOBHBIM HAMNPABICHHUEM IO HCIOJIb30BAHUIO
BTOPUYHOTO CBIPbS JISl MOJYYEHUSI HKOJOTHYECKHM YHCTOW SHEPrUU SIBISIETCS €ro
MIpECCOBaHME B rpaHylibl. K TOMy € B MOCIEIHEE BPEMS HHTEPEC K Pa3BUTHUIO
HETPAUIIMOHHON HSHEPreTUKU BOCTPEOOBaH TE€M, UYTO IIEHHI HAa YIJIEBOJOPOJHOE
CBIPbE PACTYT, a TaK e UCUEPIAeMOCThIO 3aacoB yIJid, ra3a u HeTH.

JlpeBecHbIe TpaHysbl SBISIIOTCS Oosiee A(PEKTUBHBIM BUIOM TOILIMBA IS
MOJIYYEHHUS] SHEPTUM M0 CPABHEHUIO C APYTMMH BUJAMH TOIUIMBA, 3a UCKIIOYEHUEM
yras v ra3za. Ho Tyt ke memiersl npuoOpeTaioT cBou itockl. C pOCTOM 1IEH BHYTPH
CTpaHbl U3-32 BHIPABHUBAHHS C MUPOBBIMH, a3 CTAHOBUTCS MEHEE MOMYJISPHBIM B
WCIIOJIb30BAHUU, TAaK K€ HE KaXIbId MOXET O00ecreyuTh cebe MOAKIIOUEHUE K
CUCTEME T'a30CHAOKEHUS.

B eBporeiickom coro3¢e €KeroIHO NCIOJIb3YIOTCSI MAJJIMOHBI TOHH IPEBECHBIX
rpanyi. C KaxabpIM TOJIOB POCT MOTpeOieHUs TpaHyl yBenumuuBaeTcs Ha 15%. B
Poccum nmpowusBoacTBO IeiieT Tak Ke pasBuBaercd. Ho 3a  orcyrcTBHEM
c(hOpPMHPOBAHHOTO BHYTPEHHETO PBHIHKA OCYIIECTBIEHWE MAacCOBOT'O MPOU3BOJICTBA
JPEBECHOTO OMOTOTUIMBA HEBO3MOXKHO.

OnHoM U3 MPUYUH OTHOCUTENIBHO MajIoro MCIOJIb30BaHUs IPEBECHBIX TPaHYII
SBJIIETCS TO, YTO B JIAHHOE BPEMsI BOBMOKHOCTH CMEHUTH 000PYI0BaHNE KOTEIbHBIX

N CHUCTCM OTOINICHHUA B YACTHBIX JAO0MAax OI'paHHUYCHBI H3-34 HECTAOMJILHBIX
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IIPEUIOKEHUM TOCTAaBOK MEJUIET BHYTPU CTPaHbL. T€M CaMbIM BHYTPEHHHMU PBIHOK
cObITa SABJISIETCS HECOBEpIICHHbIM. B Tabmmue 1.7 npuBoasTcs cCpaBHUTEIbHBIE

XAPAKTCPUCTHUKH PA3JIIMYHBIX BUAOB TOILJIMBA.

Tabmuua 1.7 — cpaBHHUTENBHBIE XapaKTEPUCTUKU MCHOJIb3YEMbIX BHIOB
TOIJIMBA
Coneprxanue
Cpennuit Cpenusis
Cpenusis c KII LIEHA CroumocTh
VYraek
TEIUIOTa e |3 o CTOpaHHS CMHHIIBI | BBIPAOOTKHU
Tonnuso HCJIOT
CTOpaHus, p |1 B TOTLIIMBA U o0Bbema Teria,
o rasa .
KKaJl/KT BI TEILUIOBOM TOILINBA, p./I'kan
YCTaHOBKH p.
Kr/T [
%
xK
Caexas
1890 0 2 0 50 1,8 1905
JpeBeCcHUHA
pesecHbie
4253 0 0,6 0 85 3,47 959
TPaHYyJIbI
Yrons
5 4270 0,8 24 60 50 2 937
KaMCHHBII
Masyr
5 9590 35 | 01 78 60 11 1639
TOTIOYHBIN
JunzensHoE
10150 0,3 0 78 80 24 2956
TOTLIIMBO
IIpuponusii
ra3
8400 0 0 57 85 574 803
p=0, Trel

B [31] Obumn mpoBeAeHBI OMBITHI 1O JBYM BapHaHTaM MacCOBOTO
MPOM3BOJICTBA APEBECHBIX TpaHyi. [lepBbiii BapuaHT 0€3 TEXHOJIOTMYECKOW IIEIIHI.

O6bem mpousBoicTBa coctaBmil 0koio 13 500 1/rox TomnuBHBIX rpaHyi. Bropoi



BapHaHT MpeAnoiaran nepepaboTKy BCeX OTXOAOB JIECOMUIBHOTO MPOU3BOJACTBA,
UTOTOM CTasio pou3BoacTBo 37 000 T/ro.

AHanu3 HKOHOMHUYECKOW OKYMAaeMOCTH IIOKa3aJ, YTO BTOPOH BapUaHT
ABIIsIETCS O0JIee MPUOBUTHHBIM, TaK KaK OKYIHUTCS MPUOIM3UTEIRHO Yepes 4,5 roga. U
TEM CaMbIM IEepepadOTKy BCEX OTXOJOB JIECOMIIBHOTO TPOW3BOJCTBA MOXKHO
cyuTaTh 0oJiee 3PhHEeKTUBHOM.

B permonax ¢ orpoMHBIM POCTOM JIECO3arOTOBOK HamOoOJee MPHUOPUTETHHIM
HaTPaBIICHUEM SIBIISICTCS CO3JaHHE JIMHUHM TTO TTPOM3BOJICTBY AIbTEPHATUBHBIX BUIOB
TOIJIMBA Ha OCHOBE JpeBeCUHBI. [leieTsl W TOIUIMBHBIC TPAHYINbI SBISIOTCS
eJIeCO00pa3HbIM UCTOYHUKOM TEIIJIOBOM DHEPTHH IS HACEICHHBIX MyHKTOB Majon
HACEJICHHOCTU. Bo-epBhIX, 3TO CO3AACT JOMOJHUTENbHBIE YCIOBUS JIJISl HAJIEAKHOTO
o0ecrniedeHuns JOMOB TEIJIOM, a BO-BTOPBIX, OHM HE MUMEIOT BHICOKHE YKOJIOTUYECKUE
Harpy3Ku JJis OKpY KaroIien cpeibl.

[Toutn Becb MUPOBOI PBIHOK IO BBIMYCKY IEJUIET MOXKHO pa3aenuTh Ha 10
CTpaH, TaK KaK MX CyMMapHas JI0Js OT oOllero uucia paBHa npumepHo 75%. B
tabnuiie 1.8 Huke moKa3aHbl CTPAHbI MPOU3BOISIIINE MEIJIETHI HA OCHOBE JPEBECUHBI
3a nepuon 2012-2014 rr.

Tabnuna 1.8 — O6beM npon3BOACTBA TOIUIMBHBIX rpanyi B 2012-2014 rr.

Crpars MuH. TOHH meieT 32 | MUIIH. TOHH nenieT 3a | MITH. TOHH HelIeT 3a
2012 . 2013 . 2014 r.

CIIA 51 5,7 6,9
I'epmanus 2,2 2,2 2,1
Kanana 1,5 1,8 1,9
IBenus 1,2 15 1,6
JlatBus 1 1,1 1,3
Opannus 0,7 0,9 1,2
ABcTpus 0,9 1 0,9
Poccus 0,8 0,7 0,9
[Moptyranus 0,7 0,8 0,8
[Tonemia 0,6 0,6 0,6
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Kak moxHo yBugers, CIIIA wmMeeT cepbe3HbIl OTPBIB MO IPOU3BOJICTBY
OroMacchl, MO CPaBHEHUIO C OCTAIbHBIMU cTpaHamu. OmHAa 4yeTBepTass MUPOBOIO
IIPOU3BOJICTBA TOILIMBHBIX rpanys npuxoaurcs Ha CIIIA.

B Poccum 3amereH manblii poCT BhIMyCKa Npoaykuuu. Ho B OCHOBHOM Bcs
IIPOAYKLMs HampasieHa Ha skcnopT B [lIBennro n lanuro. BHyTpeHHMI cripoc Ha
JAHHBIN BUJ TOIUIMBA OTHOCUTEIBHO HEBEIIHK.

B psnmax eBpONEHCKUMX CTpaH MCHOJIb3YIOTCS TNEJUIETHBIE KOTJIBI M 3TO
CTAaHOBHUTCSI YKOHOMMYECKH BBITOAHBIM JUIsI TOCYIAapCTBA, HO NP OJHOM YCIIOBHUH,
€CJIM TOCYIAPCTBO BBIICISACT CYOCHINU U IOTAIIMK HA YCTAaHOBKY 000pyaoBanws. [32]

OHepretudeckass 3((PEKTUBHOCTh TMeieT He YycrynaeT 3(()EeKTUBHOCTH
YEpHOr0 TOMOYHOTO YIJIA. A MO JAPYrUM HOTPEOUTEIBCKUM CBOMCTBA OHU JaXKe
npeBocxoaaT ero. Huxe B Tabnuie 1.9 npuBeneHo cpaBHEHUE TPEX BUOB TOIUINBA.

Ta6Jmua 1.9 - CpaBHeHI/Ie OCHOBHBIX HCITIOJIB3YIOIMUXCA BUA0B TOIIIIMBA

Temnnora cropanus, OnroBas 11eHa, Po3nunuHas neHa,
Bua tonnmmsa
MJIx/kr pyo/T pyo/T
JlepeBo
P 12 520 920
(TBepmas macca, cyxasi)

TorumBHas rpanyna 18 4200 5500
UYepHslit yrosb 20 2100 2700

N3 Tabnuiiel BUAHO, YTO AEPEBO U YEPHBIN YTOJIb UMEIOT 00JIe€ HU3KYIO 1IEHY,
YEM BBIUTPBIBAIOT Y MEJJIET B HECKOJIBKO Pa3.

TennoTBOpHas CMOCOOHOCTh TOIUIMBHBIX TpaHysl CpaBHMMa C YIJIEM H
cocrasisgeT 4,5 kBT/kr.

ITo cpaBHEHUIO C IPOBaMU TOILIMBHBIE TPAHYJIbI UMEIOT PSiJl MOJOKUTEIbHBIX
KadecTB. Bo-TmiepBbIX, TEIIOTBOPHASI CHOCOOHOCTH MeJieT B 3-3,5 pasza 0oJibllie YeM y
npoB. Bo-BTOPBIX, INIOTHOCTH IpaHys coctaBisieT 1200 kr/m>?, HachIMHAS TUIOTHOCTD

1000 xr/ m*. nackimHas mioTHOCTH JpoB 300 kr/ m?. Takum oOpazom, marivHa,
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npuBo3smas 10 m* torumBa, npuseseT aubo 12000 kr rpanyn, 6o 3000 kr apos..
[33]

K 2050 roay kK HBIHEIIHEMY HACEJICHUIO IUJIAHEThl MPUPACTET €Ile 2 MIIP.
JIOJIEH, TeM CcaMbIM CIPOC Ha DHEPTHUIO OYyJeT BO3pacTaTh C KaXKIBIM TOJOM H
UCKOIAeMble HMCTOYHUKHU OHHEPrUM HE CMOTYT JOJTroe BpeMsl YIOBJIETBOPATH
NOTPEOHOCTH HAceJICHUS. YUYUThIBask 3TOT (aKT COBPEMEHHAs SHEPreTHKa CMEIaeT
CBOM aKIIEHT Ha Pa3BUTHE HETPAUIIMOHHBIX UICTOYHUKOB SHEPTHUU.

JlpeBecuHa SBISIETCSI BaKHBIM HCTOYHUKOM B BO30OHOBIISIEMOW IHEPreTHKE,
MIPUMEPHO MOJOBUHY B JaHHOE Bpems. [Ipon3BoacTBO meuieT BocTpeOoBaHO Oosiee
Bcero. Oxumaerca pocT Mpou3BojcTBa ¢ 15 miuH TOHH 10 45 MuH TOHH ¢ 2010 mo
2020 rox. CHaOkeHHE  JPEBECHBIM  CHIPhEM  IIOCTETIEHHO  CTaHOBUTCSA
npoOJieMaTUYHBIM B PETHMOHAX, TJI€ PHIHOK pa3pacTaeTcs. Poccus uMeeT HaWTydinii

IOTCHIOMAJI WM KOHKYPCHIOHWIO B IIPUBJICUCHHHU KPYIIHBIX HMHBCCTOPOB 3TO BHIHO Ha

Pucynke 1.2.
WKyukn-
Bpe.:uTann ) Cna6an wHdpacTpykTypa
XBOHWHEIE
(mountain pine
beetle) NnaHTauum
@
XBOWHHLIe KpynHeiwwue 30HbI @
nNaHTauum Aechuumra W
Xopowui BHonoruyeckuin r
noTeHLMan, pacTywun
- KOMMep4YecKHid MHTepec . '
EbicTpopacTywue -~
TEHT AL MM BsicTpopacTywme
‘ nnaHTauuu
=) J » /
B fiBHbLIA NOTEHUKWanN
HekoTopbii notesynan [ 4
[l PernoHanbHbLIA NOTEHLMAN BeicTpopacTywme
Bedwvunr nnaHTauuu

Pucynox 1.2 — Touku pocta B IpOU3BOACTBE MPOIYKITUU APEBECHUHBI
Pa3zButne npousBojicTBa B Poccuu 3aBUCUT OT OOIIETO pa3BUTHS CUTYaIlud B
JIECOMPOMBIIIIJICHHOM CEKTOpPE U OT TOAAEPKKH BHYTPEHHEro Ccopoca Ha

npoaykiuio.[34]
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[lenneTsl UMEIOT TaKKMe MPEUMYIIECTBA KaK, BbICOKAs INIOTHOCTh, a TaK e B
UX COCTaBe OTCYTCTBYET Biara. biarogapss 3TOMy NEIETBl MMEKT BBICOKYIO
sHepreTuyeckyro 3@exkTuBHOCTh. OIUH KUJIOTpaMM TaKOro TOIUIMBA PAaBEH IO
s dextuBHOCTH 0,5 MUTPA KUIAKOTO TOTUIMBA. TaK K€ €ro MPEUMYIIIECTBOM SIBIISICTCS
TO, YTO TOIUTUBHBIE TPaHyJbl a0COJIOTHO ASKOJOTMYHBL. [Ipu cropanuu, mesieTsl
BBIICJISIFOT CTOJIBKO K€ YTJIEKUCIIOTO ra3a Kak U MPU €CTECTBEHHOM BBIICJIEHUU €r0
MIpU THUEHUHU.

Kosddumument mnone3Horo nedcTBUS KOTIOB  HA TMEJJIETHOM TOIUIMBE
cocraBimsieT 95%. TomnuBHBIE TpaHyJbl COOTBETCTBYIOT  JHEPTETUYECKAM
TpeOOBaHMUSAM. MUp HE CTOUT Ha MECTE, U TEM CaMbIM POCT TEXHOJIOTUI UJIET BIIEpE,
U MCCJICIOBAHUE IPEBECHON OMOMACCHI ABJISICTCS IPUOPUTETHBIM HampasjieHueM.[35]

B crarbe [36] mpoBoAMIMCE UCCIIEAOBAHUS 10 OMPEICIICHUI0 SKOHOMUYECKON
U SHEpreTruueckoi 3PGHEeKTUBHOCTH TOPPEPUIIUPOBAHHBIX TOIUIMBHBIX TPaHyI IS
MOJYYEHHUS] TEIUIOBOM M DIIEKTPUYECKOW  SHEPIUMU. JUis  onpeneneHus
AHEpreTuYeckor 3(PPEeKTUBHOCTU ObLT MCIOJIB30BaH KOA(G(UIIMEHT HMCTHOJIb30BaAHUS
TOTUIMBA, KOTOPBIA PACCUMUTHIBAJICS KaK OTHOIIICHHUE BHIPAOOTAHHOW 3JIEKTPOIHEPTHH
MPOJIYKTOB CrOpaHusi K TEIUIOCOACPNKAHUIO HM3PACXOJOBAaHHOTO MPHUPOAHOTO rasa.
[TpoBOIMIIOCH HECKOJIBKO OMBITOB ¢ TOPPEUIIMPOBAHHBIMU TEIJIETAMU CKUTAaEMbIMU
COBMECTHO C YIJIEM M B KauecCTBE MCXOIHOIO ChIpbs B razoreHeparopax. Hauboinee
JYYIIUM OKa3ajcsl pe3yibTaT CKUTAHUS TOJBKO TOPpPePUUMPOBAHHBIX MeieT. Tak
e OBUIO 3aMEUeHO, YTO TPH HUCIOJIb30BAHUU COBMECTHOTO CXKUTAHHS TEJUIET C
TPAAUIIMOHHBIMA MCTOYHUKMM JHEPTUM HAOMIOJAJCS Chaja BPEAHBIX BHIOPOCOB B
atMmocdepy.

MupoBasi TonyJIpHOCTh TPaHYJIMPOBAHHOTO TOIIMBA PACTET MU3-3a psja
HECOMHEHHO Ba)KHBIX MPEUMYIIECTB MO C PAaBHEHUIO C HMCXOIHBIM ChIpbeM. Bo-
MEPBBIX, M3-3a OOJBIIIOT0 HACKITHOTO Beca 00BeM CkianoB ymeHbleH Ha 50%. Bo-
BTOPBIX, TOPEHHE B KOTJIaX Mpoucxoaut Oonee 3PGEKTUBHO MO CPaBHEHUIO C
HUCXOJHBIM MaTepuajioM. Tak e, COBpEMEHHBbIE KOTJIbl aBTOMATU3UPOBAHBI, U

noaada TOIUIMBA OCYIICCTBIIACTCA JICTKO. n €€ HCCOMHCHHBIM IIIIIOCOM SABJIACTCA
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TO, YTO TOPEJIKU JJIsl TPAaHyN JIETKO MOXHO YCTaHaBIMBAaTh BMECTO TOPENIOK s
KHUJIKOTO TOTUIMBA, C COXpPAaHEHHUEM BBICOKOTO YPOBHS aBTOMAaTH3AIIH.

[IpeumyiniecTBa neyjieT Tak A€ COCTOSIT B TOM, YTO OHU:

- HKOJIOTMYECKU YHCTHIC;

- TOCTYIIHBIE;

- IMEIOT BBICOKYIO TETNIOTBOPHYIO CIIOCOOHOCTB;

- IMEIOT HU3KOE COJIepKaHue 30JIbI U BPEAHBIX BEIECTB;

- BO30OHOBJISIEMBI,

- MOTYT UCIIOJIb30BaThCsl BTOPUYHO (30J1a KaK yI00OpEeHHUE).

[TonydeHne TEIUIOBOM M DJIEKTPUYECKOM JHEPTUU C IOMOIIBIO TOIUIMBHBIX
rpaHysl IO CpPaBHEHHUIO C TPAJUIMOHHBIMU BUJAAMHM TOIUIMBA 0o0Jie€ BBITOJIHO.
TonnuBo SABISETCS 3KOJOTUYECKH YHCTHIM, MCXOJHBIM CHIPHEM SIBIISIOTCS OTXOJIBI
JIECHOM NPOMBILUIEHHOCTH. Il coKuranus yke CyIIecTBYeT MH(pPacTpyKTypa Jis
COKUTaHUSI TBEPJBIX TOIJIMB. Tak ke IMeUIeThl MOXHO HCIOJIb30BaTh KaK MECTHOE
TOTUIMBO B OTHAJCHHBIX palOHAX MPOXKUBAHUS, TJ€ HET IICHTPATH30BAHHBIX
HEPrOMCTOYHUKOB.[37]

[IpenmyriecTBOM JIpeBECHONM OMOMACCHI MO CPAaBHEHHIO C HMCKOIA€MBIMU
TOIUIMBaMHU SIBJISIETCS. HU3Koe conepxkaHue cepbl. ConeplkaHue yriepoaa u
KHCJIOpOJIa B Pa3HBIX JAPEBECHBIX MOPOJaxX MpakTUYeCKU uaeHTuYHo. Ho kopa umeer
0oJiee BBICOKHME 3HAYEHUS IO CPABHEHUIO C CAMOW JPEBECUHOM.

Hwxe B T1abmume 1.10 mpencraBiieHbl CpaBHUTEIbHBIC XapaKTEPUCTHKU
pa3HBIX BUAOB JPEBECHOI OMOMACCHI.

Tabnuma 1.10 — ®usnveckue XapakKTepUCTUKH OTIEIBHBIX JPEBECHBIX BUIOB
TOTUIMBA

Briciag Huznraa
O0beMmHas IImotHOCTE
BnaxxHocTthb TEeIUIOTa TEIUIOTa
[peBecHblil MaTepuan IUIOTHOCTH SHEPTUU
% CrOpaHHs | CropaHus
Kr/ m3 kBr-4/ M3
kBT1-4/kr kBT1-4/kr
['panynupoBanHas
10 5,5 4.6 600 2756
JpeBECHHA
JlpeBecHas 1ierna 30 5,5 3,4 320 1094
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(TBepHast IpeBecuHa,
MOABEPTHYyTas
MIPEBAPUTEIIBHOMN

CYIIIKE)

[peBecHas niena
50 9,5 2,2 450 1009
(TBeplas qpeBecuHa)

HpeBecHas niena
(Msirkasi IpeBecHHa,
MOJIBEPTHYTAs 30 55 3,4 250 855
IIpEABaPUTEIBHON

CyILIKE)

HpeBecHas miena
50 5,5 2,2 350 785
(MsirKast IpeBecHHa)

Kopa 50 5,6 2,3 320 727

Omnuiku 50 55 2,2 240 538

Kak MOXHO yBHAETb [JpEeBECHblE TIpaHyJbl 00JIaJal0T HaWOOJIbLIEH
TUIOTHOCTBIO SHEPTHH, HO BBICIIAS TEIJIOTA CrOPaHMs y BCEX BUJIOB oinHaKoBasi.[38]

B nmnocnenHee BpeMs BeneTcss aKTUBHOE H3Y4YeHHE TOppedUIMpOBaHHOM
JIpEeBECHO Omomacchl. BeAb OHA O00JaJaeT yJIy4YIIEHHbBIMU (PU3HYECKUMU
KauecTBamMH. Toppedukaiusi NpencTaBisieT COO0M «MITKUW» MUPOJIHU3, KOTOPHIN
MO3BOJISIET MpHUAATh OMOMAacce XapaKTePUCTUKH, MAKCUMaJbHO MPHUOIMKEHHBIE K
XapaKkTepUCTUKaM KaMEHHOrO YIUIS,, HO TPU 3TOM COXpaHss 3KOJIOTUYHOCTh M
HHEPrHI0, KOTOpast cojiepKajlach B UCXOAHON Oromacce.

[Ipu Toppedukanum Oromacca moaBepraercs TeMIepaTypHMYy BO3IEUCTBHUIO
[P OIPAaHUYEHHOM JIOCTYIIE€ BO3/1yXa, TEM CaMbIM TEPSAETCS KaJOPUWHOCTH JIETYUHX
BEILECTB, U YBEJIIMYMBAETCS KAJOPUHHOCTh MaTeprara.

K npenmymiectBam ToppepuIMpOBaHHOTO MEJIJIETHOTO TOIIMBA OTHOCUTCS:

- TIOBBIIIEHHAs  J3HEpPreTHYecKas IUIOTHOCTb —  JKOHOMHS  IIpH
TPaHCHOPTUPOBKE U XPAHECHUU;

- MOHWXEHHAs TMPOCKONMUYHOCTh — BO3MOXHOCTbh XpaHHUS MOJ OTKPBITHIM

HEOO00;
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- TOIUIMBHBIE XapaKTEPUCTHUKU OJM3KHE K XapaKTEepUCTUKAM VYIS —
OTCYTCTBHE HY>KHBI HA MOJCPHHU3ALINIO KOTEIHHO-TOTIOYHOTO 000PYI0BaHUS;

- BKOJIOrHYHOCTH.[39]

[lennerHsle KOTJBl  SIBJISIFOTCS CTaIl[MOHAPHBIM 000pyA0OBaHUEM
YHHMBEPCAJIBHOIO CIOC00a yCTaHOBKU. VX MomHOCTh Bapbupyercs ot 15 kBT no
HECKOJIBKMX MeEraBarT. Takoi KOTel COCTOUT H3 KOpILyCa, TIOpENOK, TOIIKH,
TEIJIOOOMEHHUKA, TOIUIMBHOrO OyHKepa W AbIMOXoja. Ilpu Takodl KOHCTPYKLIHMH
TeMmriepatypa yxonasmux razoB Bcero 180-200 °C. B koTie ycraHOBIEHa
crenuanbHas rpaHyJibHas ropeiaka oObeMHOI0 THMa, KOTopas odecriednBaeT Ooliee
BoicOkuM KII/[ koTiia yem y Apyrux TBEPAOTOIUIMBHBIX KOTJIIOB M NPAKTUYECKH
cpaBHuMa ¢ KII/I koTi0B Ha mpupoaHOM rase. Tak ke HEeMaJIOBaKHBIM SIBJIIETCS TOT

(daxT, 9TO TaKMe KOTJIBI JOJITOBEYHBI, CPOK CIIy:kObI 20 neT u 6omee.[40]

Pacturenpnas 6rnomMacca (JpeBeCHBIC U CEIIbCKOX03IHCTBEHHBIE OTXO/IbI)
OTHOCHUTCSI K BO30OHOBJISIEMBIM YTJIEBOIOPOIHBIM PECypcaM U SBIISIETCS
MEPCIEKTUBHBIM M SKOJIOTUYECKH YHUCTBIM ChIPHEM, KOTOPOE MOXKET 3aMECHUTH
MUHEPAJIbHOE TOIIMBO. IHTepec K ee UCIOJIb30BAHUIO B DHEPTETUUECKUX LIEIISIX
00yCJI0oBJIEH PsAOM (PaKTOPOB, B YACTHOCTHU, PA3BUTHUEM CPEJICTB ABTOHOMHOMN
SHEPreTUKU, POCTOM BHUMAHHUS K 9KOJOTUUYECKUM aCIeKTaM IPOU3BOJICTBA TEIIO- U
ANEKTPOIHEPTUH, TOCTYIMHOCTHI0. OTHAKO 0O0JIbIlIasi HEPABHOMEPHOCTH OMOMACCHI 1
HU3Kasl TUIOTHOCTh SHEPTUHU MIPUBOJIAT K CHUKEHUIO 3 ()EKTUBHOCTH €e
WCIIOJIB30BaHUs. 3a CUET TPaHYIMPOBAHUS, MOXKET ObITh TTOBBIIIIEHA YKOHOMHUYECKAS
COCTAaBJISIOIIIAs TTPoIiecca UCTIOIb30BaHusl OMoMacchl B sHepreTuke. [Ipon3BoacTBO
NeJUleT pacTeT BO BceM mupe U B Poccuu k 2016 rogy nocturio 1 MiIH. TOHH B TO/I.
Hapsny ¢ pacmmpenreM mpou3BoJicTBa OMorpanys1 HabJIOAaeTCsl TEHICHIIUS
MTOBBIIIICHUS MOTPEOUTEIHCKUX XapaKTEPUCTUK 3TOT0 BUA TOIUIMBA, B YaCTHOCTH
YBEIIMYEHHUSI YJIETbHOTO SHEPTETUYECKOTO COAECPKAHUS U YMEHBILICHUS

THPOCKOIINYHOCTH.

Pazpabotka Texnosioruu Toppedukamnuu (Harpes a0 temmneparyp 200 — 300

°C B 6E€CKHCIOPOIHOM Cpejie) MO3BOIUT MOJTyYaTh TOILTMBHBIE THAPOGOOHBIE
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IICJJIICTHI U3 6I/IOMaCCI)I, C MOBBIIICHHBIMH TEIJIOTEXHUYSCKMMU CBOMCTBAMM.
Hcnonp30BaHue TakKux MEJUICT B OHCPIreTUICCKUX ICIIAX IMPUBCACT K TOJTHOM MU
YaCTUYHOHU 3aMCHE TBCPAOI'0O UCKOIIACMOT'O TOIIJINBA (yrH}I) B TOIIJIMBHO-

IHEPreTUIecKoM KoMriuiekce Poccun u mpyrux crpan.[41]

[lemersl 6€3 COMHEHMSI MOKHO Ha3BaTh TOIUIMBOM HOBOIO TOKOJICHUS.
OTtomieHUE TOMEIICHHUSI C TOMONIBI0 JAHHOW MPOAYKIIUU SIBJISIETCS IOJHOCTBIO
Oe3omacHbIM M 3KOJIOTMYHBIM. [IpeacraBisst coOoll TpaHylbl HUIUHAPUYECKOU
(GbOpMBI, OHM JIETKO XPAHSITCS, HE W3MAI0T HEMPUATHOTO 3alaxa M HE MayKaloTCs B
OTJINYKE OT HEKOTOPBIX APYTHX BUIOB TOIUIMBA. [IpOU3BOJCTBO TOIIMBHBIX MEIET
(OpuKeTOB) OCyIIECTBIISIETCS O€3 UCIOJIBb30BaHMS KaKUX-THMO0 XUMUYECKUX BEIIECTB.
[Tomyyaemoe OGMOTOIUIMBO SABJISIETCS MMOJHOCTHIO HATypaJibHbIM. CKIIEMBAHHUE OMMIIOK
MIPOUCXOIUT Oarofaps BEIIECTBY, KOTOPOE BBIICIAETCS CaMON JPEBECUHOM, a TAKKe
BO3JICMICTBUIO HAa HUX BOJIBI U Mapa B Mpollecce rpaHynpoBanus. [lenneTsl yBepeHHO
MOT'YT TTOCOPEBHOBATHCS C JIABHO U3BECTHBIMU BUJAMU TOIUIMBA, TAKUMHU KaK YTrOJib,
JU3eNIbHOE TOILTUBO U JipoBa. OOpa3oBaHKe 30J1bI B MPOIECCE CTOPaHUsl TOTUIMBHBIX
rpanyi He npesbimaet 1,5 - 3%. A 3To TOBOPUT 00 OYEHb BBHICOKOM DHEPreTUYECKOM
3 PeKTUBHOCTH OATOr0 BUJA TOIUIMBA. braromapss JOCTYIHOCTH  ChIPbS,
UCIIOJIb3YEMOTO B H3TOTOBJIICHUM TIEJUIET, CTOSAT OHHM CpPAaBHUTEIBHO HEIOPOro.
CocTaBuTh KOHKYPEHIIUIO TOIUTUBHBIM I'paHyJiaM MOXKET TOJIbKO MpUpPOHBIHN ra3. Ho
TOJIBKO TIPU YCJIOBHHM, YTO B pacueT He OepeTcss CTOMMOCTh YCTAHOBKH Ta30BOTO

obopynoBanus.[42]

HpeBecHsbie nemietsl eBpoctanaapta ENplus, A-1. Oty apeBecHbie TpaHyIIbl

JUAMETPOM 6 MM M 8§ MM OTJIMYAIOTCS BEJIMKOJICITHBIMU MTOKA3aTEIISIMU:
e 30spHOCTE 0,5% — 0,7%;
e BIaXHOCTBb 7% — 10%:;

o TeryoTa cropanus 6osiee 19 MJx/kr.
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[Tomynsipublil cTanmapT ObuT OpuHAT B ['epmanuu Oonee mstu et Hazan. C
Tex nop oH pacnpoctpanwics B EC u B Poccuto. CornacHo TpeOOBaHUSIM CTaHapTa

EN 14961-2, onpenensitoTcsi OCHOBHBIE ITapaMeTPhl U KaueCTBO OMOMACCHI.

Kak ontumansHas ¢opma mnepepaOOTaHHBIX OTXOJOB APEBECHUHBI JTaHHBIM
CTaHJAPT IEJJIET XapaKTEPU3YETCs BBICOKOM DHEPreTUYECKOW IIOTHOCTBIO, HU3KOU
ce0EeCTOMMOCTBIO IPOU3BOJICTBA M HU3KHUMH DJHEprozarpaTaMM B IpOIECCE HX

IIpOU3BOACTBA.

[Tennetsr cranmapta ENplus, A-1, kak anbTepHATUBHBIA BHUIOM TOIUIMBA,
HAMHOTO OMEPEXKaroT TPAJUIUOHHBIE HWCTOYHUKH OTOIUICHHs B ObITy. bembie
JIPEBECHBIC TPAHYJIBI SIBJISIFOTCS DKOJIOTMYECKHM YUCTBIM TOIUIMBOM, YTO ITO3BOJISET
OTaIUIMBATh MOMEIIECHUSI ¢ MUHUMAaIbHBIM BbIOpOocoM CO2 B aTmMocdepy mpu camoit

BBICOKOW SHEpreTuyecKou 3(heKTUBHOCTH.

JIJis TpaHys1 3TOrO CTaHJapTa BBEJICHA BCEMUPHO MPU3HAHHAS CEePTU(UKAIIHS
tormmBa. Cucrema paboTaeT B cTpaHax EBpocoro3a M Ha ceBepo-aMepUKaHCKOM
KOHTHHEHTe. B Hacrosiieee BpeMsi CTaHAAPT aKTUBHO TECTUPYETCSA W NMPUHUMACTCS

Ha BOOpYyxeHue u B Poccuu.

Cerogus ceptudukanuio 1nmo ENplus, A-1 npoxomar 6osee 60% o0Oiiero
o0beMa mpous3BoAMMON Tpoaykiuu. CoriiacHO mapaMmeTrpaM CTaHAapTa, B HEM

UCTIONB3YIOTCSI HOBBIE KPUTEPUH OLIEHKU TIEJUIET:
e IJIOTHOCTH TPAHYII;
o (pUKCUPOBAHHBIN TUAMETD;
e TeMIeparypa IuIaBiacHus 30J1b1.[43]

B cratbe [44] paccmaTpuBanioch MEPONPUSTHE 1O SHEPTOCOCPSIKSHHUIO U TEM
CaMbIM TMOBBIIICHHE HYHEPreTUYecKor 3(PQPEeKTUBHOCTU B CEIILCKOM Xo3sicTBe. B
3aMEHYy JJIEKTPOHArpeBaTEeIbHON CHUCTEME BOJISHOTO OTOIUICHHS ObUIO NMPUMEHEHO
OTOIUIEHHWE C TMOMOUIBI0 KOTJIOB Ha meiietax. B cieacTtBue udero ObLT MOJIyYeH

PE3YJbTAT UTO IIPH OTOIINICHHWH Ha ICJJICTaX CTOMMOCTDL OTOILIICHUSA Obl1a HIDKE B TpHu
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pasa 4™ IpH OTOIUICHHUU JAPYTMMHU KOTIIaMH. TeM camMbIM MOXHO CKa3aTh 4TO B

arpoIpoOMbINIJICHHOM KOMIJITICKCE MCITOJIb30BAHMEC KOTJIOB Ha IICJUICTAaX 3(1)(1)CKTI/IBHO.

OcHoBHOI1 00BeM JnpeBecHOM OuomMaccel ¢ Poccun skcnopTupyeTcss B
CKaHJIUHaBCKue cTpaHbl. Ho B mocnemHee Bpemsi HaOMIOAAaeTcs POCT MPOJAX B
CTpaHbl IIeHTpasibHOM EBporbl. Tak e MpoucxoauT pa3BUTHE reorpaduu sKCropTa.
B 2015 rogy Poccust nocrasnsiia ceipse B Hunepnanasl u BenukoOputanuto, XoTs

TPAAUIMUOHHO 3TU PBIHKH IIPUHAIJICIKAIIN CCBCPOAMCPUKAHCKHUM ITPOU3BOAUTCIISAM.

Hwxe npencrasiena guarpamma 1.2 Ha KOTOpPOM MOKHO YBHJAETh B KaKue

CTpaHbl MPOU3BOAMICS FKCHOPT nesieT B 2015 roxy.

B 1aHuA
B benbrua
u llseumna
B PUHNAHANA
H HO>kHas Kopes
H BenmkobputaHms
B F'epmaHuna
W JlatBnAa
Utanua

H HupepnaHabl

Huarpamma 1.2- CTpykTypa dKcriopTa ApeBecHbIX rpanyi B 2015 roay

B cBs3u ¢ TeribiMu OCEHHEE-3UMHUMHU nieproiamu B ctpanax EC, ctrouMocTh
TOIUIMBHBIX TPaHyJ YMEHbBIIWIACh, YTO HETAaTUBHO TMOBIHUSJIO HA POCCUUCKUX
skcnopTepoB. Ho ¢ Apyroii cTOpoHbl ¢ HU3KMMHU LEHAMU PaCUMINAETCS PHIHOK OT
CEBEPOAMEPUKAHCKUX U €BPONEHUCKUX MPOU3BOAUTENECH, MOTOMY YTO MPOAaBaTh IO
TaKOW IIEHE OHUM HEe MOTyT ce0e MOo3BOJIUTh. Ml TeM caMbIM CHIKEHHE IE€H Ha
MPOIYKIHIO MOXKET TOJBKO CIOCOOCTBOBATh OTEYECTBEHHBIM IPOU3BOJAUTEISM

pacuupsTh reorpaduro sxcropTta.[45,46]
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Pa3BuTre mpom3BoaCcTBa OMOTOIUIMBA — HOBAsh U TEPCIEKTHUBHAS OTPACIb
COBPEMEHHOW TOIUIMBHOW MPOMBIIUIEHHOCTH. Yepe3 HEKOTOopoe BpeMsl MNpH
MOJJICP)KKE TEMIIOB Pa3BUTHA JAHHOTO HAampaBjieHUsS OWOTOIIMBO CTAaHET
MTOJTHOLIEHHBIM CBHIPhEM TOIUIMBHO-3HEpreTndeckoro komruiekca PO. Tak xxe umeercs
pAl HEAOCTATKOB JIAHHOTO TOIUIMBA. TemaoTBOpPHas CHOCOOHOCTh HHUXKE YeM Y
OcH3MHA; CeO0ECTOMMOCTh TIPOM3BOJICTBA BBbICOKas. CHENUANUCTBl  IBITAIOTCS
YIYUYIIUTh U YIAEHIEBUTH NoaydeHue nemet. K ToMy ke pa3padaTbiBatoTCA MPOCKTHI
0 YIIYUIIEHUIO SHEPreTHYecKor A3(hPeKTUBHOCTH OMOJOTHUUECKOTO ToIMBa. Poccus
MOXET CTaTh IVIABHBIM SKCIIOPTEPOM Ha MUPOBOM pblHKE OuoToruinBa. Ho asis 3Toro
TaK K€ HaJ0 Pa3BUBATh JIECHOE 3aKOHOJATEIbLCTBO U pa3paldaThiBaTh MpPOrpamMMmy
pa3BUTHUsI OMODHEPIeTUKH B paMKaxX 3aKOHa 00 »HEpreTH4eckod 3((PEeKTHBHOCTH C
y4acTHUEM 3aMHTEPECOBAHHBIX OpraHU3alMi U Be1oMCTB. [Ipon3BoacTBO OMOTOTIIMBA
B BHJIC TpaHyJ, OPUKETOB, IICTHI MOXKET CTaTh JOKOMOTHBOM Pa3BUTHS POCCUHCKOM
INIyOMHKH: 3TO W KOTEJIbHbICE B HeErasuUIMPOBAHHBIX PETHMOHAX, M TEPEBOJ
MYHULIMNAIBHBIX KOTEJIBHBIX C MCKOMAeMbIX BUJOB TOIIMBA (Yriis, HepTH, Ma3yTa)
Ha OMOTOIUIMBO, W CO3JIaHWE HOBBIX PabOYMX MECT B paliOHaX € XPOHHUYECKOM
0e3paboTulieii, U BHEPEHUE HOBBIX TEXHOJIOTUN U MOJIepHU3AIIUS NHOPACTPYKTYPHI,
U yIy4IIeHHE DKOJOTHYECKOM OOCTAaHOBKH, M  BO3MOXXHOCTH  ITOJYYEHHUS

JIOTIOJTHUTEBHOTO (PMHAHCHPOBaHUsI 10 npoektaM Kuorckoro nportokosa. [47-50]

1.5 BbIBoj 110 0030pYy JHTEPATYPHI
AHanmu3upys ydeOHYIO JUTepaTypy M WHTEPHET-UCTOYHUKH MOXKHO CKa3aTh,

4YTO JpeBecHas Ouomacca sBisieTcsl 3(G(EKTUBHBIM TOIUIMBOM JJIsi TOJTYYEHUS
TEIUIOBOM M DJIEKTPUYECKOW DHEPrMU. B OCHOBHOM pPacCMOTPEHUIO MOJABEPrajavucCh
JpeBECHbIC T'paHylibl (mesieT) U OpukeTbl. OHU SIBISIIOTCS SKOJIOTMYECKH YHCTBIMU
UCTOYHUKAMHU JHEPrHH, TaK KaK TpPHU CKHUTAaHWW TEJIET KOJUYECTBO BHIOPOCOB
YIIICKUCIIOTO Ta3a paBHBI KOJMWYECTBY JTOTO K€ Ta3a Mpu MOTpeOJIeHWH JepeBa Ha
poct. K TOMy k€ TOIJIMBHBIE IPaHyJIbl UMEIOT BHICOKHE TOIUIMBHBIE XapaKTEPUCTHUKH,
KOTOpbIe ONW3KM K VIO, HO B IIEHOBOM XapakTepe MPEBBIIIAIOT IIEHY VYIS
IpUMEPHO B J1Ba pa3a. [mocom nensier sBiseTcs BHICOKasi HACBITHAS MIOTHOCTh, TEM

CaMbIM 3aTpaThl Ha TPAHCIOPTHUPOBKY HAMHOTO HIDKE YeM y OOBIYHOM JPEBECHHBI.
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Tak ke mociae CKUraHusi 307y MOXKHO HCIIOJIb30BaTh Kak ynoOpeHue B
arpoONpPOMBIIUIEHHHOCTH. Tak e 3aMeTeH pPOCT JKCIOPTa B MOCIEJHUE ToJa B
cTpanbl EBponeiickoro coro3a, rjie MHOTHE CTPaHbl TOYTH TOJHOCTHIO MEPEXOIST Ha
onororummBo. Ho B Poccum moka 4To KCMOIB30BaHHWE AAHHOTO BHJAa TOIUIMBA HE
nonyJsipHo. [IpudMHON 3TOro SABISIETCS MaJlblii CIPOC HA BHYTPEHHEM phbIHKE. B
nanbHeiimem Poccust MoXeT cTaTh KPYMHEHIIMM MPOU3BOJUTEIEM TOILTUBHBIX
IpaHyd B CBSI3M C OOJBIIMM 3amMacoM OHOJIOTMYECKOM MAacChl PACTUTEIBHOTO H

YKUBOTHOTO TIPOUCXOXKJEHUS, HO JIJISl ATOTO CIAEAYeT pa3BUBATh MHAPACTPYKTYPY.
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_ BAJAHUE JUIS PA3JEJIA
«®UHAHCOBBI MEHE/UKMEHT, PECYPCOY®®EKTUBHOCTD 1

PECYPCOCBEPEKEHUME»
CTyneHry:
I'pynna DPUO
5B3b arynoB [mutpuii OneroBuy
HucTuTyT SHHUH Kadenpa TOT

MIPOMBIIIUICHHAS

YpoBens 00pa3oBaHus bakanaBpuat Hanpagienue/cnenquaibHOCTH
TETIODHEPTETHKA

pecypcocOepekeHune»:

Hcxonnblie 1anHble K pa3aenay « DHHAHCOBbBIA MEHEIKMEHT, pecypcodPPeKTUBHOCTDH U

1. Cmoumocms pecypcos Hay4HO20
uccnedosanus (HU): mamepuanvrno-
MeXHUYECKUX, IHeP2eMU4ecKuXx,
Gunancoswvlx, UHDOPMAYUOHHBIX U
Ye108eYecKUx

Jon. oknao HP — 26300 pyo.
Jlon. oxnao unaicenepa — 17000 pyo.

2. Hopmul u Hopmamuewsl pacxodoganus
pecypcos

Amopmuzayuonnvie omuucienus — 20%
Pationnviii koagppuyuenm — 30%

3. Ucnonvzyemas cucmema
HA102000J102/CeHUs, CMABKU HAI0208,
omuucienutl, OUCKOHMUPOBAHUL U
KpeoumoeaHusl

Omuucnenust no cmpaxosvim 63HOCAM
cocmasensiiom 30% om @OT

Hepeqeﬂb BOIIPOCOB, NOJICKAIIMUX HCCIACTO0BAHUI0, IPOCKTHUPOBAHUIO H pa3pa60TKe:

1. Ilnanupoeanue npoyecca ynpaenenus HH:
CMPYKmMypa u 2pagux npoeoeHus,
010001cem, pucku U OpeaHu3ayus 3aKynoK

Inanuposanue HU

2. IIhanuposanue u popmuposanue
010001cema HayyHvIX UCCIe)08aHUL

Cmema sampam na HU

3. Onpeoenenue pecypcroii
(pecypcocbepezatoweti), punarcosoli,
010021cemHOU, COYUANbHOL U
9KOHOMUYECKOU 3hpexmusrnocmu
uccne008aHus

Onpedenenue npakmuyeckou 3HauumMocmu
npoexkma

‘ JlaTa BbIIa4M 321aHUd JJIS pa3/iesia no JuHeiHoMYy rpadpuky ‘

3aganue BbIIAJ KOHCYJIbTAHT:

J0KHOCTH (1% (0] Yuenas crenens, Toanuch JaTa
3BaHHUE
Cr.nmpenomasarens | Ky3smuna Hartamms ['ennagneBHa
3anaHne NPUHSII K HCIIOJITHEHUIO CTYJI€HT:
I'pynna PUO Hoanuce Jara
5B3b IMarynos JImutpuit Onerosuy
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2. DPAHAHCOBBIN MEHE[)KMEHT, PECYPCO3®®EKTUBHOCTH U
PECYPCOCBEPEKEHUE

Temoit HW sBnsercs aHanu3 SHEProdPPEeKTUBHOCTH HCIIONIH30BAHUS
JpeBECHOI OMoMacchl JJisi BBIPaOOTKH TEIUIOBOM U IEKTPUUYECKON SHEPTUH.

Lenbto paznena «PUHAHCOBBIM MEHEKMEHT, pecypco3(pPPeKTUBHOCTD U
pecypcocOepexeHne» SBIAETCA OIpeAeTeHHe MEePCHEKTUBHOCTH M YCHEIIHOCTH
HN.

JlocTH)KE€HHE TOCTABIEHHOM LIEM OOECIEeYMBAETCA PELIECHUEM CIIETYOIIUX
3aj1ay:

® [UIAHUPOBAaHUE HAYYHO-UCCIIEIOBATENLCKUX padoT;

e cocrasieHue Oromxera HU.

C yderoM pelieHHs OaHHBIX 3a1ad Obula chopMupoBaHa CTPYKTypa M
coaepkaHue pazaena «DOUHAHCOBBIH MEHEKMEHT, pecypcodd(HEeKTUBHOCTh U

pecypcocoepekeHHIE

2.1 IlnanupoBanue padoThbl U KX BPEMEHHBIX OLIEHOK
J1J1st BBITIOJTHEHUST HAYYHBIX HCCIIeIOBaHUM chopMupoBaHa pabouas rpyrra, B

COCTaB KOTOPOW BXOIATPYKOBOAMTENb MW WHXkeHep. Ilo kaxaomy Buay
3alUIAHUPOBAHHBIX ~ PabOT  yCTAaHABIMBAETCS  COOTBETCTBYIOMIAS  JOJDKHOCTD
VICTIOJIHUTEJIEN.

B nmanHoMm pazpgene ObLICOCTaBIEH IMEpeyYeHb ATalloB U pabdoOT B pamKax
MPOBEICHUA HAy4YHOrO UCCIEIOBaHUS, a TaKXKe [MPOBEACHO pacHpeacIcHue

UCTIOTHUATEJIEH 110 BUIaM pabort (tabuuima 2.1).

Tabmuma 2.1 — Ilnan Hay9HO — TEXHUYECKOTO UCCIIEIOBaHMS

JoikHOCTB [IponomKUTENBHOCTB,
OCHOBHBIC 3TaIlbI Cogepxanne paboT -
HCIIOJTHUTEIIS JTHEH
Pa3zpaboTka u
BBIJa4a CocraBneHue u yTBepxkaeHue | PykoBoauTens, 1
TEXHHYECKOTO TEXHHYECKOTO 3aJaHHs Wuxenep
3aJaHus
Br16op HanpaBieHus [TonGop u u3yyeHue Nnxenep 10
HCCIIEIOBaHU I MaTepHajoB IO TeMe
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Br16op MeTonuk u

MPOTPAMMHBIX KOMILIEKCOB Wmxenep 2
111 pabOTHI
KanennapHoe mianupoBanue PykoBoauTens, 3
paboT 1o Teme Nnxenep
Teoperueckue u AHanu3 auTepaTypHBIX nu
AKCIIEpUMEHTAIbHbIC patyp HIKCHED 17
HCTOYHUKOB
HCCIICAOBAHUS
Teoperueckue n Omnncanue nNoay4eHHBIX 4|
AKCIIEpUMEHTAIbHbIC yi HIKCHEP 17
pe3ynbTaToOB
HCCIICAOBAHUS
O6006menne u Onenka 3¢ eKTHUBHOCTH PykoBoauTens, 5
OIICHKA PE3yJIbTAaTOB MOJTYYECHHBIX PE3YyJIbTATOB Nnxenep
Pazpabotka TexHu-
yecKou BriBoABI 110 NIpoAEIaHHON HH)KeHep 10
JOKYMEHTaluu U pabote
MIPOCKTUPOBAHUE
Odopmnenue oruera
o HUP (xommnekra | CocTaBieHHE MOSCHUTEIHHOM I/IcheHep 16
JIOKYMEHTAIUHU T10 3aIMCKHU
OKP)
Hmxene
P 78
Htoro
PyxoBoaurens 5

2.2 Pacuer oromxxera HU
bromxer paccuuThiBaeTCs, KakK 3aTpaThl Ha MPUOOPETECHHE HEOOXOIMMOTO

obopynoBanusi g BbimoiaHeHus HUW wu  Tekymme pacxopl.

3aTpaTsl

Ha

OCYHICCTBJICHUC HHN paCCUHUTBIBAIOTCA II0 CICAYIOIONUM CTaTbsAM pPacxoJoB C

MMocJICAyromuM CYMMHUPOBAHUCM

- pacxo/ipl Ha OIUIaTy TPYJa;

- OTYHCJICHUSI BO BHEOIOKETHBIE CTPAaxOBBI€ (POH/IBI;

- pacxoabl HAa MaTCpUaibl U KOMIJICKTYIOIHUEC U3CIINA;

- pacxo/Ibl Ha CIero00pya0BaHuE;

- HaAKJIaJHBIC paCXOdbI.

Kl‘[p = KMaT + KaM + Ks/nn + I'<c.o + Knp + KHaKJD py6a

(D
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rae K- MaTepuanbHbie 3aTpaThl;
K,-aMopTu3aiusi KOMIbIOTEPHOU TEXHUKH;
K, /ns- 3aTpaThl Ha 3apaboOTHYIO MIIATY;

K, - 3aTpaThl Ha COLMANIbHBIC HYXK/IbI,

K, p- mpoune 3atpartsr;

K\jax,- HAKJIQAHBIE PACXOBI.

2.2.1 MaTtepuajibHble 3aTPaThl
[Tox MaTepuanbHBIMH 3aTpaTaMy TIOHUMAETCSI BEIMYMHA JIEHEKHBIX CPEJICTB,

MOTPAaYEHHBIX Ha KaHIEJSIPCKUE TOBaphl. Benmunny stux 3atpar npuHumaem 1000

pyo.

2.2.2 AMopTH3alnus TEXHUKHU
AMOpTH3aIMI0 000pYAOBaHUS B KJIACCHUYECKOM IMOHUMaHUU MOKHO Ha3BaTh

IMOCTCIICHHBIM IICPCHOCOM CTOMMOCTH OCHOBHOM 4acTH CI)I/IHaHCOB opraHu3anv 1 ee
AKTUBOB HCMATCPHUAJILHOI'O0 3HAYCHHA 110 YPOBHIO HX MOPAJIBHOTO H CI)I/ISI/I‘ICCKOFO
HN3HOCA HAa UTOT'OBYIO ICHY BLIITYCKACMBIX TOBAPOB.

AMopTHr3anys KOMIBIOTEPHON TEXHUKH PACCUNUTHIBACTCS KAK:

THCH.KT 1
KaM = m " Ur - T_m! p}’6./FOIL, (2)

A€ Ty cqxr- BPEMS UCTOJIB30BaHUS KOMITBIOTEPHON TEXHUKU;
T o~ KQJICHIAPHOE BPEMS;
;- [IEHa KOMITBIOTEPHOUN TEXHUKHU;

T~ CPOK cITy>KObI KOMIIBIOTEPHON TEXHUKHU.

__ 103

1
Kaw = = -30000 - - = 1693,15 py6./rox.

2.2.3 3aTpaTthl Ha 3apa0oTHYI0 IJIATY
3apaboTHas MjaTa — 3TO BO3HArPAXKICHHE 3a TPYd B 3aBHCHUMOCTH OT

KBaTudUKaUM PpaOOTHUKA, CJIOXKHOCTH, KOJHWYECTBa, KadeCcTBa U  YCIOBUM
BBITIOTHSIEMON pa0OThl, @ TaKKE BBITJIATHI KOMIIEHCAIIMOHHOTO U CTUMYJIMPYIOIIETO
Xapakrepa.

3aTpathl Ha 3apabOTHYIO IUIATY PACCUUTHIBAIOTCS KaK:
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Ks/nn = 3H$H>K + 3H2p py63 (3)

rae 31'[(1) - (pakTHUecKas 3apaboTHAA IIaTa HHKEHEPA;
HHX

BHSP- 3apa0oTHAas MJIaTa HAYYHOT'O PYKOBOIUTEIIS.
MecsSuHbIN OKJIag;
B = 311 - Ky - Ky, (4)
3y, = 30, - Ky - Ky, (5)
rae 311}~ MecsiuHast 3apaboTHas TUIaTa UHXKEHEPa;

3I14,- MecsiuHast 3apaboTHAs TIATa HAYYHOTO PYKOBOIUTENS;

3I1,- mecsunblii oknan (mHxerep 17000 pyO., HayuHbIi pykoBoauTenb 26300 pyo.);
K; — koadpunmenT, yuutsiBarouuii otmyck, paseH 1,1 (10%);

K,- paiionnsiit ko3¢ dunuent pasen 1,3 (10%).

31} = 17000 1,1 - 1,3 = 24310 pyO©;

31, = 26300-1,1-1,3 = 37609 pyo,

dakTuueckas 3apa60THa51 Iiara.:

3I—[MEC
3l = 1

-n? py6, (6)
rae 311~ MecsuHas 3apaboTHas MIaTa;
21- cpenHee yuciio pabounx JHEH B MECAIIE;

n®- akTHyecKoe YKCIO JHEH B IPOEKTE.

¢ __ 17000
UHX ~—

Wuxenep: 311 - 78 = 63142,857 py6.

26300
21

Hay4Hb1il pyKOBOAUTEI 3H$p = -6 = 7514,286 pyO.

Ky/un = 63142,857 + 7514,286 = 70657,143 py6.

2.2.4 3arpaThl Ha COIUAJIbHBIE HYK/bI
OtuucneHuss Ha COLMAIbHBIE HYXJAbl — O0O0s3aTENIbHBIC OTUYUCICHUS 10

HOpPMaM, YCTaHOBJIEHHBIM 3aKOHOJATEJILCTBOM T'OCYAapPCTBEHHOIO COLHUAIBHOTO
ctpaxoBanus B ®Doujg coumanbHOoro crpaxoBanus P®, Ilencuonnbii donm PO,
GboHIBI 00s3aTEILHOTO0 MEIUIIMHCKOTO CTPaxOBaHUsI OT 3aTpaT Ha OIUIaTy Tpy/a

pabOTHUKOB, BKJIIOYAEMBIX B CeOECTOMMOCTh TMpoayKiuu (paboT, ychyr), o
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ANEMEHTY «3aTparbl Ha oOIUIaTy TpyAa» (KpoMe TeX BHUIOB OIUIATHI, HA KOTOPLIC
CTpPaxoBbI€ B3HOCHI HE HAYUCIISIOTCS).

3aTparel Ha COLMAJbHBIE HYXAbl NpuHUMarTcs Kak 30 % oT 3arpar Ha
3apa0OoTHYIO ILIATY.

Kc.o = 0,3* Kz py6, (7)
K., = 0,3 * 70657,143 = 21197,143 py6.

2.2.5 IIpoumne 3aTparhl
IIpoune 3arpaTel npuHuMaroTcs kak 10 % oT cyMMBl MaTepUaJIbHBIX 3aTpaT,

aMOpPTHU3AIIMOHHBIX OTYMCIICHHMM, 3aTpaT Ha 3apa0OTHYIO IUIaTy W 3arpaT Ha

COLIMAJIBHBIE HYK/IbI.
Kap = (Kuar + Kay + Ky/nn + Keo) 0,1 py6. (8)
Ky, = (1000 + 1693,15 + 70657,143 + 21197,143) * 0,1 = 94547,436 pyb.
2.2.6 HakjaaHble pacxoabl
Haknaguele pacxoapl — pacxogbl Ha XO3SHUCTBEHHOE OOCITY)XHBaHHUE
IIPOU3BOJICTBA W YIPABJICHHE NPEANPUATUEM, SABISIIONIUECS TONOJHUTEIBHBIMU K
OCHOBHBIM 3aTpaTaM U Hapsily C HOIMU BKIIIOYaeMbI€ B U3/IEPKKU TPOU3BOACTBA.
Haknagneie pacxonpl mnpuHumarorcss B pazmepe 200 % ot 3arpar Ha
3apa0OTHYIO ILJIATY.
Kuarn = Kaynn * 2pyo0. 9
Kyakn = Kajnn ¥ 2 = 70657,143 * 2 = 141314,286 pyo.
PaccunTanHas BelIMYMHA 3aTpaT HAYYHOTO MCCIEIOBAaHUS SIBISIETCS OCHOBOM
st popmupoBanus Orojketa 3atpatr HU, kotopsiid npu (opMHUpPOBaHUU JAOTOBOpA C
3aKa34MKOM 3alIHUINACTCs HAyYHOM OpraHM3aleil B KauecTBE HUIKHETO Ipejelna
3aTpar Ha pa3pabOTKy HayyHO-TeXHHuYecKol npoaykuuu 70657,143
Omnpenenenue Oromxera 3arpaT Ha HU nmo xaxaoMy BapuaHTy HUCIIONHEHUS

npuBeieH B Tabsuie 1.2.6.

Tabnuma 1.2.6 — Pacuet 6romkera 3atpatr HU
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HanmenoBanue cratbu CymmMma, pyo.
1. Marepuanshsbie 3aTpatsl HU 1000
2. 3arpatrbl HA AMOPTHU3AIUIO 1693,15
3. Pacxonbl Ha omiaty Tpyaa 70657,143
4. 3arpaThl Ha COIUATBHBIC HYXKIbI 21197,143
5. Ilpoune 3aTpatsl 94547,436
6. HaknagHbie pacxoibl 141341,286
Uroro: 330409,158
HpI/IMeHeHI/IG I[peBGCHOﬁ OHroMacchl ITIOBBIIIIACT 3KOHOMHUIO

HEBO300HOBIISIEMBIX HCTOYHUKOB JHEPIMM U TOBBIIMIAET pPecypcodPPeKTUBHOCTD
IIPOU3BOJICTBA TEIJIOBOM M JJIEKTPUYECKOW SHEpruu. [laHHas mpOoayKLHs SBIIAETCS
HKOJIOTUYECKU YHUCTBIM, BO300HOBIISIEMBIM MCTOYHHKOM D3HEPIUU — TOILIUBOM,
IIPUMEHSIEMBIM BO BCEM MHpE, KaK JUIsl OTOIUIEHUS 3arOpoOJHOM HEIBMKMMOCTU B
YaCTHOM CEKTOpe, TaK W B OOJIBUIMX, HPOMBIIIJICHHBIX M MYHUIUIAIbHBIX,
KOTEJIBHBIX U JIEKTPOCTAHIMUAX.

Hcropruecku OOJBIIMHCTBO KOTENbHBIX pPa0OTAIOT HAa KAMEHHOM yIJie B
Hallel cTpaHe. 3a UCKJIIOYEHHEM XOPOIIO ra3u(pUIMPOBAHHbBIX FXKHBIX U HEKOTOPBIX
JOPYTUX palilOHOB CTpaHbl. HO B OCHOBHOM YIoJIb TPOJOJIKAET OCTABATHCS OCHOBHBIM
TOIIJIUBOM.

MHorue KoTebHbIE SBJISAIOTCS YaCTHBIMU U IIEPEBOJ UX HA ra3 OYEHb JIOPOr U
ClIoXkeH. Tem caMblM 3aMECTUTh KaMEHHBIM YTrojb B KOTEIBHBIX MBI MOYKEM
nemieTaMy. TeXHUYecKoro nepeo0opyaoBaHUs AJIsi 3TOTO MPOBOJIUTH HE CIIEAYET.
TomvBHBIE OPUKETHI CETOAHS MPHU CPABHUMOW KAJIOPUIHOCTH OOXOIATCA JEUIEBIIE,
YeM KAMEHHBIN YroJib. TeM caMbIM IPOCIIEKUBAIOTCS SKOHOMUYECKHAE MTPEATOCHUIKI
JUISL UCTIOJIb30BaHUS OPUKETOB BMECTO KaMEHHOTO YTIJisi B OOJBIIMHCTBE PETMOHOB

PO.
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