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OO01ue cBeaeHud

B Hacrosmee Bpemst mpoOiema  SHEprocOEpeKeHUs: CTAHOBUTHCS
IPUOPUTETHBIM HaIlpaBlIeHWEM B Haimiel ctpane. OxHuM u3 3QOEeKTUBHBIX MMyTei
HKOHOMUU B CEIBCKOM XO3SIHCTBE 1€(PULIIUTHOTO OPraHUYECKOro TOIINBA SBIISETCS
UCIIOJIb30BaHUE BO30OHOBIIIEMBIX U BTOPUYHBIX SHEPTOPECYPCOB.

Kak u3BecTHO mpoOriema sHeprocOepekeHusl TECHO CBsA3aHa ¢ MpodieMaMu
DHEPIreTUKU, DKOHOMHUKH U DKOJIOTUHU.

PaccmatpuBast HblHEHmIHee COCTOSIHUE POCCHMICKOW DHEPIETUKA MOXKHO C
YBEPEHHOCTBIO MIPOTHO3UPOBATH YBEINYEHNE CIIPOCA HA YCTAHOBKH M YCTPOMCTBA,
KOTOPBIE UCIIOJIb3YIOT HE TPAAULIMOHHBIE HCTOYHUKU YHEPTUH.

Hcnonbs3oBaHne BO30OHOBISIEMBIX W BTOPHYHBIX pECYpcoB HauOoiiee
IPUOPUTETHBI B CEIBCKOM XO3SIIICTBE, T.K PHEPreTUYECKUE YCTAHOBKM Ha 0Oasze
HETPAJULIMOHHBIX HUCTOYHUKOB — 3TO HE TOJIBKO ITyTh K SKOHOMHUHU OPTaHUYECKOIO
U Jpyroro BHJa TOIUIMBA, HO U BO3MOXHOCTbh OOECII€UEHUsI SHEPTrUe B pailoHax
OTJAJIEHHBIX ~ OT  UCTOYHUKOB  LEHTPAJU30BAHHOTO  DHEPrOCHAOKEHUSI.
DKOJIOTMYECKH YHUCThIE€ BO300HOBIIIEMbIE HCTOYHUKH BTOPUYHBIE HCTOYHHKHU
HHEPrUM CHOCOOCTBYIOT YMEHBIICHHMIO 3arpsi3HEHHsS] OKpYXarolleW cpeibl, a B
HEKOTOPBIX CIIy4asix ¥ OYUCTKA MECTHOCTH OT IIPOIYKTOB JKU3HEAEATEIBHOCTD KAK
OpTraHWYECKOT0, TaK M >KUBOTHOI'O IMPOMCXOKICHMS, YTO 3HAYNUTEIBHO MOXKET
OMOYb B YTHJIM3aLUU Ke(aaTueBbIX OCTATKOB, TaK U YJAJICHUEM M IOJIEH CTapoil
COJIOMBI, HE METOJOM €ro BBDKUIA, YTO 3HAYUTEIBHO MOJKET TOBBICUTh
YPOKallHOCTh B PACTEHHUEBOJICTBE.

IIpyn o>TOM mnoaydaemoe MACMIEBOE TOIUIMBO MOXHO HCIIOIb30BaTh HE
OYMILIEHHOM, TaK W W3 HEro IPOU3BOJAWTH APYrol BOJ TOIUIMBA, HAIPHUMED
MeTaHoJ U3 Ouorasa.

Takke co3gaBaTh Ta30Bbl€ XPAHWINIIA, TIE a3 XPaHUTHCS B CHKMIKEHHOM
COCTOSIHUM M TakXK€ MOXET OBbITh HCIIOJIb30BaH KaK TOIUIMBO B JIBUTATENsX
BHYTPEHHETO CrOpPAaHMS, YTO 3HAYMTEIBHO II03BOJIMT COKOHOMHUTBH BO BpEMs

yOOpOUHOIM KOMIIAaHUU B JIETHEE BPEMSI.



Kpome 3Toro Bo3aMOKHO CO3JIaHUE MTAPHUKOB B KOTOPBIX MCIOJIB3YETCS IS
OTOIUICHUST Omoras3, a s ymoOpeHus mepeOpoauBmias OwoMacca, MpPU ITOM

MPOIYKTHI MUTAHUS OYAYT SKOJIOTUYECKUA YUCTHIMU 0€3 XUMUYECKUX YJI0OpEHUI.



PacueTHast yacthb

Hcxoanblie 1aHHbIE
bI'Y:

Bcero ronos N,=150

3 —5 net — 50%

15— 1rog—20%

1-0,6 1eTr—30%

Temnepatypa 6poxxenus — 50 °C
[IponomxuTenbHOCTh OpoXkeHust — 13¢cyT.
Temneparypa:

BoxbI — 50 °C

ouomaccel — 16 °C

PEXKUM TpoIecca — HEPEPHIBHBIN
CUCTEMA TEIUIOCHA0KEHUS — ra30Basl.
Pacyer O0MOrazoBoil yCTAaHOBKH

CyTouHBIM  BBIXOJ OWOMACCHI IS

onpenensercs no popmyre:

n
M, :ZNi -m;
1

cOpakMBaHUS

B

MCTAHTCHKC

rae Nj KoJMYeCTBO >KMBOTHBIX OIPEIEICHHOW BHJIOBOM U BO3pPACTHOM

rpynmsl B pepme;

mj — CyTO‘IHBIfI BbIXOJ HaBO3a HJIHW IIOMECTAa OT OJHOI'O XHMBOTHOI'O HJIN

TITHIHI;

N — KOJIMYECTBO IPYII )KHBOTHBIX.
n=3

N; = 150*0,50 = 75 romn. m; = 35 xr/cyr
N, = 150*0,2 = 30 ron. m, = 15 xr/cyT
N3 = 150*0,3 =45 ros. mz = 10kr/cyT

Mgy = 75%35+30%*15+45%10 = 3525 kr/cyr



[Ipu exxeqHEBHOM YOOpPKE YUCTOIO HABO3a €T0 BIAXKHOCTH AOXOIUT 10 95%.
Ecmu y6opka ocyIecTBisieTcs Mepruoandeck, To B HaBo3e coaepxkutcs 12—18%
MOJCTUIIKH (OMUIIKHU, CYXOW mecok, cosioma); 12-30% octatku kopma; 18—20%
TpyHTa U Apyrux npumeceid. Jyis mpuOMMmKEeHHBIX pacyeTOB COJEpKaHUE TPOUNX
npuMecent yuuteiBaetrcs kodddunmentom K,=1,3-1,6.

[Ipy >TOM B 3aBUCHUMOCTH OT TEMIIEPATypbl OKPYXKAIOUIEH cpenbl u
COJIEpKaHMS CYXUX MPUMECeH BIaKHOCTh OTX0JI0B cHUxkaeTca Ha 10—-15% (3a 3-5
nueit). C yuerom koddduimenta K, cCyTouyHBI BBIXOJ HABO3HOW Macchl

onpenenseTcs no popmyre:
m’ =K, -m
cym 17 cym

rae K, — npuaumaem pasHeim 1,5.

obwy __ .
My =15-3505

Macca cyxoro BemecTsa B HaBO3€ M

W
m — moﬁm A l— o
c.6 cym ( 100) .

rie W% — BnaxxkHocTh HaBo3za (s cBexero HaBoza W ,=90-95%; ns
HaBO3HOM Macchl uepe3 3—5 gueBHOro coopa W=80-85%; depes Henemo B Oypre
Ha OTKpBITOM Bo3yxe W=65—-70%)

Ecau nmpunsare W.,=85%, Torma

m,_ =52875- (1— ﬁj = 7931
100 KI/CyT

Macca cyXxoro opraHm4ecKoro BeIecTBa Moy



P

_ C.0.6.

mCOR mCB'—
- © 100

rac Pc,o,B — COICPKAHHUC CYXOI'0 OpPraHHYCCKOI0 BCHICCTBA, B HABO3C

coctasisier 77-85%, ecnu npunsTh P, ;=80%, Torna
80

m,  =7931 > - 6345
100 KT/CyT

Brixon 6morasa mpy HEMOJHON MPOIOIDKATEIFHOCTH COpakuBaHus, Vy gy

n, %
V@.G.n.: non.6. .
100
Vion6— BBIXOJ OwWorasa npu IOJHOM COpakMBaHHHM. N; — CTEMEHb

cOpaxuBanus cyoctpara, N;=60—70%.

Brixon 6uorasa npu noJiHoM cOpa>KMBaHUH —

V0.6 =Me 0.5*Ne=634,50,315=200 v°.

Nex — CPEIHUM BBIXOJ Oworasza ¢ 1 Kr opranumdeckoro BemectBa N ,~0,315

MY/KT.

V.. =200-% 140 ;

Brixoj Grorasa npu HEMOJIHOM COPaKUBAHUH 100 M,
Jl1s1 OposkeHMS BIAXKHOCTh T10BOJUM /10 92%. UTOOBI YBEIUUUTH BIAKHOCTh
ouomaccel Ha 1%, Ha oJlHy TOHHY HaBo3a HaJo A006aBuTh 100 nmutpoB BoAbl. [Ipu
JIOBEJICHUM BJIAYKHOCTU €XKECYyTOUYHOIr0 00IIIero BeIxoja HaBo3a ¢ 85% 10 92% Bec

MacCChbl HAaBO3a COCTaBHT.

m06u4'

om = 3525+3525:0,7=6000 kr

O0BEM MeTaHTEHKA MPH MOJHOM 3arpy3Ke:



m06u4
v oMo g 200004515000

p.n.3. cym

0. 1000 P

3
MIPUHUMAEM OJINH PEeaKTop 00beMoM 90 M
TeruoBoi pacyeT peakropa.

HOTCpH TCIIJIOTHI B MCTAHTCHKC OIIPCACIISACTCA 110 q)OpMy.TIGZ

QT.p.:QH+QO.C.+QMeX.

rie Q,— ToTepu TEIIOTHI Ha TMOJOTPEB OMOMACCHl TIPH TEMIIEpaType
OpoKeHus;

Qo.c. — IOTEPH TETUIOTHI B OKPYKAIOIIYIO CPEIY;

Quex — PacxoJ DHEPrUU Ha IMepeMelIMBaHue OHoMacchl B TMpoliecce
OpOXKeHUS.

KonuuecTBo TEMIOTHI, KOTOpas pacxoJyeTcs Ha TMOJ0TpeB OHOMaccChl
3arpy’K€HHON Ha TMPOTSHKEHUHU CYTOK J0 Temrmeparypbl Opoxenus, MJ/[x/cyTkwu,

paBHO:

0bwy

Q,=Mom oC o(tst,,) 86400

My — CyTOYHAA 3arpy3Ka OMOMACChI JOBEIEHHOM 10 BaxxHOoCTH 90-92%);
C. — Tem0eMKOCTb cyocTpaTa (IPUHUMAETCS] PaBHOMN TEIJIOEMKOCTH BOJIBI —

4,18+10"° MIx/(xkr*K));

mf;;ql ’Cc ’tw = mﬁ ’Ca 't6 + mHZO 'CHZO 'tHZO , TIpA C5 — CH20 — Cc
o MOt Moty 52875-16+50-7125
mo 6000 oC

Q,=6000-4,8-10% -(50-20)=752,4 M/Tx/(xr-K-cyT)



Tennonorepu OT METAaHTEHKA B OKPYXaIoIIyl0 cpeny, BT, onpenensiercs mno

dbopmye:
Qo.c=K*Fe(ts—t, )-86400.

rae Kk — KoduIMeHT Terionepesaun OT OuoMacchl HaXOsIIeics B
PEAKTOPE K OKPYIKAIOIIEH CpELE, Br/(M**K).

F — [uIowaps HapyKHOMN MOBEPXHOCTH PEaKTOpa, M-,

t,. — Temmnepatypa okpyxatomuieit cpeasl, °C.( t, =7,1°C)

ts — Temneparypa 6uomaccsl, °C.( t;=50°C)

JUIsi UMIMHAPUYECKUX PEaKTOpPOB, MPUHUMAs OTHOIICHUE BBICOTHI K

aunametpy H/D=0,9...1,3 nmo 3nauenuto V, moxHo HaiiTu F. npunumas H=1,2D

HaxoauM
2
F=(D -H)+ 2mD
2
F=122D-H + 2 — 2D?(1,2+1/2) =1,74D

2
V, =™ 5 034D = D = 3|2
4 0,3«
D=5 20 _457
0.3-314 .

H=1.2-4.57=5.5m
F=172D*=17-314-4,57° =1115,,2

Koaddumment tennoornadyu ot OMOMAacChl B peakTOpe K OKpYKarolien

cpene, Br/(M*K)



K 1

1 5, 1
0 25 a

H
1

0y U oy KO3(QPHUIMEHTH TEmiooOMeHa Ha BHYTPEHHEH M Hapy>KHOU
IIOBEPXHOCTAX METAHTEHKA, BT/(MZ'K). YuureiBasg, 4TO CKOPOCTh JIBUKCHUS
OroMaccel B Tpolecce €€ MEXaHWYECKOTO IepeMellNBaHus He3HauuTelbHa
(0,5...1 M/MUH) MOXHO CYHTaTh, YTO MpPOIECC TEMIOOOMEHa Ha BHYTpPEHHEH
NOBEPXHOCTU METAHTEHKa MPOMCXOJIUT MPH YCIOBUSX CBOOOAHON KOHBeKIuHU. C
HEOOJIBIION MOTrPEIHOCTh TO K€ CaMOE€ MOYKHO MPUHATH ISl TEIUIOOTIAYU OT
HapYy>KHON MOBEPXHOCTHU TEIJIOM3O0JISILIMM K OKpYKarolen cpese (B 3eMITI0, BO3yX
B 3aKpbITOM IIOMEIEHUH, TEIUION30JISILIUOHHBINA CI0M U T.11.).

OnpenensieM k03 PUITMEHT TEIUIOOTAAYU CO CTOPOHBI OMOMACCHI (UJIA BOJIBI

B BOJISIHOM py0ariike) 1o ynpoiieHHoi popmyne Hyccenbra:

/13-p2-l’ /4 B’
2 E =115 —
p At (At-H)

%=m5(

rae B' paccunteiBaercs mo npubiavmkeHHON (popMmyie:
B'=5700+56t5-0,09t5".

t; — TemnepaTypa 6uomacchel B peakTope (UM BOJIBI B CUCTEME 000TpeBa).
At=ts—t.,.

3Has, 4TO TemIreparypa BHYTPEHHEH MOBEPXHOCTH HAPYKHOW OOeuyalku
peakTopa M Ouomacchl (BOAbI B CHUCTEME 0O0OrpeBa) MOTYT OTIMYATHCS OYEHb
HE3HAYUTETILHO, TEMIIEPATypy BHYTPEHHEH MOBEPXHOCTH HAPYXKHOU oOeuaiku t.;
npuHumaeM t.;=49,5 °C (npu oborpee 6rmomacchl BoAsSHON pyOarikoit), At=t.—
t,=50,0-49,5=0,5 °C. H — BpicOoTa peaktopa paccunutanHas Boie (H=5,5 m).

Torma: B'=5700+5650—0,09+50?=8275.



o = —1’15'823?5 =7390
(0,5-55) Br/(M%K).
[Tocne pacuera B' 1 0 HAXOIUM OPUEHTHUPOBOUYHYIO TEMIEPATYPY CTEHKU C

HapY>KHOUN CTOPOHBI (CO CTOPOHBI U3OJISALIMK WU 3EMJIN ).

o o
t =t — | —n +| — .
cm?2 cml {ﬁcm (ﬂ,jmzp} q

3nech — O, — TOJIIMHA CTEHKH peakTopa. s cTalbHBIX PEaKTOPOB
Ocr=5MM,

Aer — KOI(POUIUEHT TEIUIONPOBOJHOCTH MaTepHana, I CTam A,=40
KKan/M2°q°rpaz[.

(6/A)sarp— KODGGHUIMEHT 3arpsA3HEHHOCTH NOBEPXHOCTH. [l cTanbHOM
MOBEPXHOCTH HOKPBITOH OUTYMOM (&/A)54rp, =1/1500.

g — TeIJIOBOE HAIPSHKEHHUE WIIM TETUIOBOM MOTOK, (=0a,* Al.

3Hast BENTWYUHBI teri, Ocr, Acr, (O/A)sarp ¥  HAXOIUM tepo.
q = as* At=7390-0,5=3695 Br/m*

t ,= 50—{0’005 +L]3695= 42,7

40 1500 °C.

s pacuera KO3(PQPUIMEHTAa TEIUIOOTIAYM OT MOBEPXHOCTH H3OJSLUU K
Hapy>KHOMY BO3AYyXy WM 3€MJI€ O, HEOOXOAMMO 3HaTh Temmneparypy l.;. T.e.

TEMIIEpAaTypy Hapy>KHOM NOBEPXHOCTH H3OJALMU, YTO PACCUUTHIBACTCA IO

bopmyie:



Opnako 31ech HEOOXOJUMO 3HATh HCKOMYIO 0. s mpuOIMKeHHBIX
pacuetoB 1pH t.;1<50°C MOKXHO TPUHSTH

t,,=t At

cm3 cm?2 uzon

Atys0n, — TICPEIIaJT TEMITEpaTyphl WIIH TEIJIOBOEC CONPOTHBIICHHE H3OJISAIIHH,
KOTOPBIN mpuMepHO cocTaBisieT Aty,,;=(0,9...0,95) tep.

TIpu Atyo, =0,95t.,,=0,95+42,7=38,43°C.
tns = Lanz = Al = 42, 7-38,43=4,27 °C.

611=9.3+0.465 s + 7V
npumeM V=4m/c — CKOPOCTh BeTpa
45=9.3+0.465-4,27+7\4=25,3 Br/(M**K).

1
K=—71 1 03 1 =0.198
+ +

+
7390 1500 0,06 253 BT/(M2°K).

Qo.=111.50.198+(50—7.1)-86400=81.83-10%Ix/cyr=81.83MIx/cyT
Pacxon sHepruu Ha mepeMeniMBaHue cyocTpara B METaHTEHKE OMPEIEIISIIOT

o ¢opmyiie:
QMex:gHopM.Vp.ns.tZ

II€ Juopw — YACIbHAS HArPy3Ka Ha MEXaHUYECKYIO MeHIaJKy. B 3aBucuMocTH
OT pa3MEPOB U yIJla HAKJIOHA JONACTEN Jyopy=(50...80) Br/meuac.

V, ns — 00BbEM peaKTopa 3alOoIHEHHBIH CyOCTpaToM, e V,n5:=90 M

t, — IPOJOIKUTENHHOCTD PAOOTHI MEIIAJIKH.

3a cytku t=t,'*n', roe t,) — NPOAOIKUTETHLHOCTh TIEpEMEIIMBAHUS 32 OJUH
pas, t,’=3-5 MuHyT; N' — 9ucIo nepemMemmBanuii, N'=6—12 pas.

[Ipuanmaem t,'=5 mun, N'=12 nonyuum t,=5¢12 = 60 munyT =1 yac.

Quex=80-90-1=7200 JIx/cyr=7.2 x]JIx/cyT

Qrp=752,4+81,83+0,0072=834,23 Mx/cyT

TernoBas SHEPIusd, nojadydacmas u3 6I/IOF8.33, BBIACIIMBHICTOCA 3a CYTKH:



a) [Ipu monHoM OposxeHuu:

Q6.r=vn0n.6.Hu6.r

rae  Viens=200 M3/CYTKI/I; HUg,— HM3mas TermaoTa cropaHus Ouorasa
Hug,=22-28MJIx/M°.

Q5:=200-25=5000 MI>x/cyT

0) [Ipu HenosiHOM OpoKeHUM CyOCcTpara:

Qs = 140-25=3500 M /Ix/cyT

O6mas cyrounas Beipabotka sHepruu bI'Y, MJIx.

EB.F.Y:QGr_ QT.M :Q6.r - (Qn + Qo.c + QMex)-

Es ry=3500-834,23=2665,77 MJIx/cyT
KT BI'Y, B %-ax

E
K, =-—22.100%

6ay —
6.2

266577

o -100=76,2%
N 3500

Cuauras, yto BI'Y B roj octaHaBIMBaeTCsS Ha TEXHUYECKOE OOCTY>KUBAHUE U
TP ne 6onee 20 gHel, 5JKOHOMHUIO YCIOBHOI'O TOILJIMBA, 3@ CYET IOJyYEHHOTO B

TeUeHHe roja 6rorasza, MOKHO pacCuuTaTh 1o popmyiie:

E 2. .’ZZ 2.
B,, = Gey TTpe ;9’3 P2 ke
- 266577345 _ 51409
293 kr=31,389 T

3neck I, .—nau padorsl BI'Y B rogy, [, .=3451H.
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