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Annomayus. B Hactosiee BpeMsi OCHOBHOM (opMoOii X031ICTBOBAaHUS B )KMBOTHOBO/IYE-
CKOM oTpaciu SIKyTuU SBISIIOTCS YacTHBIE (cemeiiHbie) ¢pepMbl. B onHOM X03siicTBE B cpeHeM
conepxkutcs 10 20 rojaoB KPyMHOro poraroro ckora. Ciieyer OTMETUTh, YTO TOMEILEHUS JIJIsl CO-
JIepKaHUs CKOTa COOpY KaloTcsl 6e3 ydeTa NPUHATHIX HOPMAaTUBHBIX TPEOOBAHUMN, UTO 3aTPYAHSET
Y MCKJTIOYAeT BO3MOXKHOCTh YCTAHOBKHU CEPUIHO BBIITYCKaeMOT'0 IPOMBIIIJIEHHOCTBIO 000py/10Ba-
HUS TI0 MEXaHU3aI[MH M aBTOMATHU3aLUU TPYIOEMKHUX MPOLECCOB. BBULY TOTO, YTO KHUBOTHOBO/-
yeckre (epMbl JIOKATU30BAHbI B HACEIEHHBIX MYHKTAX, CYIIECTBYET OCTpasi mpoliemMa HeXBaTKU
WIn orcyTcTBUs nactouiy. COOTBETCTBEHHO, YAOM MOJIOKA OIIYTHMO CHUXKatoTcs. IIoBbIIeHHS
MIPOM3BOJICTBA MOJIOKAa MOKHO JTOOUTHCS yBEITMYEHUEM KOJMUYECTBA JETHUX (pepMm. A mpobiemy
HEXBATKU MACTOUII MOKHO PEIINUTH IMMyTEM BbIBOA KOPOB Ha BHICOKO TPABSHUCTBIE YTO/IbsI, PacIo-
JIOKEHHBIE Ha 3a0pOILEHHBIX JCLEHTPAIN30BaHHbIX 3eMJIsX. [l opranu3anuu JeTHuX GpepMm Ha
JCTIEHTPATN30BaHHBIX 3eMJISIX HEOOXOIMMO BHEIPSATH TEXHOJIOTHH, TIO3BOJISIONINE TPON3BOIUTD
SHEPTHUI0 OT AIBTEPHATUBHOTO UCTOYHUKA — BETPOBBIX YCTAHOBOK, TUAPO- WU JU3EIbHBIX CTaH-
11, OMOTa30BBIX MJIM MUPOJIM3HBIX JIMHUHA. B ycnoBusx Skytun Hambosiee TOCTYHHBIM, MEHEe
3aTpaTHBIM CTAHET COOPY)KEHHE KOT€HEPALIMOHHBIX JUHUM Ha OCHOBE OMOra30BOW TE€XHOJIOTHH.
B 6uoraszoBoii ycTaHOBKE HaBO3 )KMBOTHBIX B aHadPOOHBIX yCIIOBUSX MepepadaThiBaeTcs B opra-
HUYECKoe ynoOpeHue ¢ MOMyTHBIM 00pa3oBaHHEM OHorasa — UCTOYHHKA YHepruu. [lomydeHHbIi
Ouoras o4yMILAeTCs OT BJIAru U MoJaéTcs B ra3oBbI I'eHeparop, Ije npeodpasyercs B dJIEKTpU-
YeCKyro dHeprur. TakuM oOpa3oM, BHEAPSAS KOT€HEPALMOHHYIO JTUHUIO HA OCHOBE OMOra3oBOi
TEXHOJIOTHH, (pepMep CMOXKET OpraHM30BaTh HE3aBHCHUMOE aBTOHOMHOE 3HeprocOeperaromiee u
0€30TX0/IHOE MPOU3BOJCTBO HA JACLIEHTPAIU30BAHHOM Y4aCTKe.

Knroueevle cnosa: naBo3, aHadpoOHBIN Tpollecc, OMOTa30BbIe TEXHOJIOTUH, OHMOTAa3, HAKO-
MUTEIBHBIN MPOIECC, KOreHepaus, NCUXpOQUIbHBINA peXuM, OHOIHEPreTHYEeCKHE YCTaHOBKH,
JeTHHE QepMbl, IMEKTPUUECKasi JHEPTHS, IPOIECC Y05 MOJIOKa
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Abstract. Currently, the main form of management in the livestock industry of Yakutia are
private (family) farms. On average, one farm contains up to 20 heads of cattle. It should be not-
ed that the premises for keeping livestock are constructed without taking into account the ac-
cepted regulatory requirements, which makes it difficult and excludes the possibility of installing
mass-produced industrial equipment for mechanization and automation of labor-intensive pro-
cesses. Due to the fact that livestock farms are localized in settlements, there is an acute problem
of shortage or lack of pastures. Accordingly, milk yields are significantly reduced. An increase in
milk production can be achieved by increasing the number of summer farms. And the problem
of lack of pastures can be solved by bringing cows to highly grassy areas located on abandoned
decentralized lands. To organize summer farms on decentralized lands, it is necessary to introduce
technologies that allow producing energy from an alternative source — wind turbines, hydro or die-
sel stations, biogas or pyrolysis lines. In the conditions of Yakutia, the construction of cogeneration
lines based on biogas technology will be the most affordable and less expensive. In a biogas plant,
animal manure under anaerobic conditions is processed into organic fertilizer with the associated
formation of biogas — an energy source. The resulting biogas is purified from moisture and fed into
a gas generator, where it is converted into electrical energy. Thus, by introducing a cogeneration
line based on biogas technology, the farmer will be able to organize independent autonomous en-
ergy-saving and waste-free production on a decentralized site.

Keywords: manure, anaerobic process, biogas technologies, biogas, accumulation process,
cogeneration, psychrophilic mode, bioenergy plants, summer farms, electric energy, milk produc-
tion process

For citation: Anisimov E. E., Petrov N. V., Savvateeva I. A., Dyachkovskaya L. N. Kogen-
eratsionnaya liniya po preobrazovaniyu biogaza v elektricheskuyu energiyu [Cogeneration line
for converting biogas into electrical energy]. Dal 'nevostochnyj agrarnyj vestnik. — Far Eastern
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[lo maHHBIM MUHHUCTEpPCTBA CEIBLCKOTO
xo3siictBa PecryOnmukn Caxa (Sxyrus), 3a
nepuoz 2014-2020 rr. 3emiu ceabCKOX035M-
CTBEHHOI'0 HA3HAYEHUsI OT OOILEro 3eMesb-
Horo ¢oHaa pecrybnuku coctaBuiu 6,31 %
(19 446,4 teIC. Ta) [1]. Tlpu sTom >pdexTun-
HOCTb HCIIOJIb30BAaHUSl JIAHHBIX 3€MEJIb HO-
CUT PErpecCUBHBIN XapakTep. ITO CBI3aHO C
KJIIMMaTUYECKUMH OCOOCHHOCTSIMU PErvoHa,
a TaKKe C OTCYTCTBHEM JIMHHUI 3JeKTpore-
penad Ha TEPPUTOPUSIX C BBICOKOW TPaBSHU-
CTOM PacCTUTEIbHOCTBIO.

JIoOUTBCS TIOBBIIICHHUS YAOEB KOPOB

MOKHO IYTEM BBIBOJIa MX B TEIUIOE BpEMS
roja Ha jetHue (epmsl (caitbuibikn). OmHA-

KO, OTCYTCTBHE JIMHUW JJIEKTpONEpeaay Ha
TEPPUTOPHUAX C BBICOKOM TPaBSIHUCTOW pac-
TUTEILHOCTHIO OTPAHUYMBACT OPTaHHU3AIINIO
netHux ¢epm. JlaHHyro npoOieMy MOXKHO
PEIIMTL BHCAPCHUEM TCXHOJOI'MMU KOI'CHC-
pammu OMorasa B DIIEKTPHUYECKYIO SHEPTHIO,
KOTOpast 3aKIIF0YAETCs B IepepadoTKe HaBO3a
C TIOJyYCHHEM OpPTaHWYECKHX yIOOpeHHH U
npeoOpa3oBaHuM OWOTraza B AJIEKTPUYECTBO.
Takum 00pa3oM, MOXKHO CO37aTh aBTOHOM-
HOE PHEPTrOHE3aBHCUMOE TTPOU3BOJICTRBO.

Hns tepputopun Pecnybnuku Caxa
(SIxyTHsl) UIOHb — CEHTSOPH SABIAIOTCS MakK-
CUMaNbHO 3((EKTUBHBIMU IO KOJIHYECTBY
Y1051, TaK KaK B 3TOT EPUO]] KOPOBBI BCKAPM-
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JIMBAIOTCSL CBEXEH TPaBOW, IOJIy4arOT BO3-
MO’KHOCTb IOTPEOJIATh BOJLY U3 03EP B HEOO-
X0UMOM KojmuecTBe. JleTHee macTOHIHOE
COJIepKaHUe )KMBOTHBIX TAKXKE BECbMA I10JI0-
JKUTEJIBHO BIIMAET HA COCTOSHHUE UX 310pO-
BbSI, CIIOCOOCTBYET (DOPMHPOBAHHIO 3aIACOB
KU3HEHHO BQ)XKHBIX IHUTATEIbHBIX BEILECTB.
Ha BeInace kpynHslil poraTtslii CKOT UCIIBITHI-
BaeT 0JIarOTBOPHOE BO3/IEHCTBHE COTHEYHBIX
JIy4el, YACTOTrO BO3AyXa, aKTUBHOT'O JIBUYKE-
HUSL.

B nacTosiiee Bpems, U3-3a OTCYTCTBHS
JMHUN 3JIEKTpOIepeadyd Ha TEPPUTOPUSX C
BBICOKOM TPaBsIHOM PAaCTUTEIIBHOCTBIO, IO
OpTaHU3aIMIo JICTHUX (epM MOMAIAI0T OJHU
U T€ K€ CebCKOX03AHCTBEHHbIE YTOAbs, I/1€
UMeeTcss JOCTYIMHOE 3JIEKTPOCHA0KEHHeE.
OTO NPUBOAUT K HUCTOLICHUIO MAcTOMIL, Ha
OeIHBIX CEBEPHBIX MOYBaX HE oOecreunBa-
eTCs BOCIIPOU3BOJCTBO PAaCTUTENBHOCTU. M3
rofia B TOJ KMBOTHBIE YTaNTHIBAIOT MOYBY,
OKa3blBas paspyllaroliee BozjencTeue [3].
A cesHble macTOMIIA TPEOYIOT TOTIOJIHUTENb-
HBIX (PMHAHCOBBIX, TPYJOBBIX 3aTpaT.

Hamu pazpabomana u anpoouposana
MeXHON02UA, NO360NANOUWLAA PEUIUMD 80-
npoC 0C6OeHUA OANbHUX U 3A0POUIEHHBIX
0eUeHmpanu306anHbIX 3emelb 014 608Jie-
YeHUus ux 6 UCHOb306AHUE NOO JlemHUe
depmui.

OcCHOBOI  KOT€HEpallMOHHOW JIMHHUU
1o npeodpa3oBaHUI0 OMoOrasa B dJIEKTpUYE-
CKYIO DHEPTHIO TIPEJIaracTcsl NCIOIh30BaTh
9HEeprocOeperaronyo TEXHOJIOTHIO, pa3pa-
6orannyto B. Il. JIpy3esnoBoii [2, 3, 6, 7]
B HAKOIHTEIHHOM TICHXPO(DUILHOM pPEKH-
M€ paboThl OMOPHEPTreTUYECKON yCTaHOBKU
(puc.1).

DTa TeXHOJOTHUS OTIIMYAETCS OT CyIIe-
CTBYIOIIUX CIIEAYIOIIUM:

1) pabotaer B NCUXPOPHUILHOM PEXKH-
Me (0e3 moaorpesa, mpu TeMIepaType oKpy-
JKaroliel cpepl);

2) 00BEM METaHTEHKA COCTABJISICT OMH
KyOMUYEeCKU METP, 4TO MO3BOJIAET YIPOCTHUTD
KOHCTPYKIHIO YCTAaHOBKH, YCKOPUTH MpOLIeC-
ChI pa3I0’KEHUsI HABO3a M IIPOU3BOACTBA OHO-
rasa;

[¢]

1 — MeTaHTEHK; 2 — EMKOCTD JIJI1 TOMOT€HHU3al[H CBEKET0 HAaBO3a C BOJIOM;
3 — ajjanTalroOHHAas YCTAHOBKA; 4 — CyXO# rasrojibiaep; 5 — GUIbTp [Uist OYUCTKU OHOTrasa;
6 — KOMITpeccop BBICOKOT'O JIaBJICHUs; 7 — Ia30BbIil OaIoH
Pucynok 1 — IlpuHnunuagbHasi cxema dHeprocoeperaroniei TeXHOJIOTHH
AJ151 aHAIPOOHOI nepepadoTKU 0eCoACTHIOYHOI0 HAB03a KPYITHOI0 POraTtoro cKoTa
B HAKOIIUTEIbHOM NCUXPO(HIBLHOM pe:kuMe padoThl 0M03HepPreTHYecKOi YCTAHOBKHU
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3) obecrneunBaeT MOJYJIBHOE MPOU3-
BOACTBO, MOCTCIICHHO YBCJIWYHBAA KOJINYC-
CTBO MCTAHTCHKOB.

Wccnenosanusamu OTCUCCTBEHHBIX
U 3apyOeXHBIX YUYEHBIX JOKa3aHO, 4YTO B
MICUXPOPMIBHOM PEKUME TOJIY4aeTCs Hau-
0oJiee KadyeCTBEHHBIM OMOras, colepiKaiiuit
BBICOKHUI MPOLEHT F'OPHOYEr0 METAHA.

Jna coopyscenusn KozenepayuoHHOU
JUHUU RO NPeoOPA306aAHUI0 O102a3d 6 IJ1EeK-
MPUYECKyI0 IHEP2UI0 NPOBEOEeHbl MPU IMaA-
na uccie0o08anuil.

IlepBblii 3Tan. BeIIOIHEHB HATYPHBIE
JKCIIEPUMEHTHI Ha HAKOMMUTEIbHOU TMCHXPO-
GUIbHON JTUHUM JJI1 YTOYHEHHS 3HAYCHHM
YIpaBISAOMUX (PakTOpoB, 00eCIeUNBAIOIINX
ONTHUMAaJbHBINA PEKUM PabOThl OMOIHEPreTH-
YECKOM yCTaHOBKH (pHC. 2).

UYepes 3arpy30uHsblii natpyook (2) mo-
crynmaer cyOcTpaT BiaxHocThi0 90-93 %
00BEMOM 1BE TpEeThbH OT oOmIero oobEéMa
MetanTenka (1). Heobxoammasi BIaXHOCTH
HaB03a, 3arpy’KaeMoro B METaHTCHK, JIOCTH-
raercs myTéM CMENIMBaHMS HaBO3a C TEMION
BoJ0# (1ipu Temmiepatype ot 30 1o 40 °C).

[Ipu >TOM 11 MOCTHXKECHHS BIAKHO-
cti 90 % HEoOXOJMMBIN pacxoj] BOIbI CO-
ctaBiser 50 nutpoB Ha 100 kr HaBo3a; s
JOCTHDKCHHS BiaxkHocTH 92 % — 87.5; mius
IOCTHKeHUs BitaxkHocTh 94 % — 150; mist no-
CTHIKEHUS BaaxkHoCcTH 96 % — 275; nna no-
cTrkeHus BiIaxxHoctu 98 % — 350 nutpoB Ha
100 xr HaBO3A.

[Tocne 3arpy3ku ceipbsi B MeTanTeHK (1)
NPOBEPSCTCS TEPMETHYHOCTh Ta30BBIX TPYO.
[Tpu momomm kommpeccopa 3abupaercst Bo3-
JyX ¢ METAaHTCHKA Yepe3 ra30BbIi maTpyooK,
CO3JIaI0TCs aHadpOOHBIE ycnoBus. M3 meTaH-
TEHKa OMora3 MPOXOIHT 110 THOKUM T'a30BbIM
TpyOam (6) ¥ HaKaIIMBACTCSI B Ta3rojibje-
pe-komrpeccope (5). KauectBo Oumorasza Ha
CoJiepKaHWEe METaHa MPOBEPSETCS Ta3oaHa-
muzatopoM «ABtoTecT-01.03M».

Bropoii 3tan. O06ocHOBaHWE ONTH-
MaJbHBIX (PaKTOPOB, OOECIICUNBAIOIINX CTa-
OuIbHYIO paboTy ra30BOTO T'eHeparopa Ipu
npeoOpa3oBaHuu OUOrasza B AJIEKTPUUYECKYIO
sHepruio (puc. 3).

[Tocne noxydenus roproyero 6uorasa u
HaKOIIJICHUsI €T0 I0OCTaTOYHOr0 00bEMa, 1Moj-
OuparoTcs 3HaUCHMsI JIaBJICHUs OMorasa B ras-
roJibJIepe-KOMIIPEcCcope U TUaMeTp KHUKIIepa
rereparopa (3). buoras uepes cuérumk rasa
U JIaTYMK JaBjieHus (2) momagaer B Kamepy
cropanusi reHepaTtopa (3) u npeobpazyercs
B AJIeKTpUyeckyto sHepruto. Ilomyuennas
9Heprus 3amyckaeT B paboTy MoTpeduTens
SHEepruu (B JIaHHOM CIIydae 3JIEKTPUUYECKYIO
namrouky (4)). Ilyrém BapbupoBaHus HOA-
Oupaercs pazMep AMaMeTpa JKUKiIepa s
nojjauu OMOra3oBOro TOIUIMBA B KAMEpY Cro-
paHus TeHeparopa.

Tperuii 3Tan. Ilonyyenue pesyinbra-
TOB OIBITOB M UMHUTALIMOHHOE MOJAEIUPOBa-

HHC.

1 — MeTaHTEeHK 0O0BEMOM OJIMH KyOHUECKHH MeTp; 2 — MaTpyOOK AJIs 3arpy3KH;
3 — maTuuK naBleHUS; 4 — CIETUNK rasa; 5 — ra3roibaep-KOMIIPECCOop;
6 — razoBbIe TPYOBI; 7 — pa3Tpy304HBIN MaTPyOOK

PucyHok 2 — O01muii BuA HaKONUTEJIbHON NCUXPOPHUIbHON JUHUM
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1 — MeTaHTeHK 00BEMOM OJIMH KYOMUYECKHI MeTp; 2 — TATYUK JIABICHHUS,
3 — razosriii reHeparop Mapku «CITELy momens SG-6500E; 4 — anmektpudeckas namma (40 BaTT)
Pucynok 3 — O0muii Buj NUJI0THON JTUHUU
10 KOTreHepauum 0Moras3a B 3JIeKTPUYECKY 0 SJHEPrulo

YerBepThiii 3Tan. Pa3paborka smek-
TPOHHOM CXEMBI IIpoLecca KOoreHepauuu
Ouorasa B JIEKTPUUECKYIO SHEPTHIO.

B pesynbraTe mpoBeAEHHBIX TEOPETHU-
YEeCKUX M JKCIEPUMEHTAIBHBIX HCCIIEI0BA-
HUH MIPUHSATA CIIEAYIOIAs TEXHOJOTHYEeCKast
cXema ISl COOPY)KEHHs KOTeHEepalmOHHON
JIMHUHM TI0 TIPeoOpa3oBaHmI0 OMorasa B dJIeK-
TPUYECKYIO SHEPTHUIo (puc. 4).

B netrnux ¢epmax OCHOBHBIM MOTpe-
OouTeneM 3IEKTPUUECKON SHEPTUU SBISIOTCS
JIOUJIbHBIE YCTAaHOBKH, 711 KOTOPBIX TpeOye-
Masi MaKCUMaJbHasi MOIIHOCTh paBHAas MATH
KUJIOBATT. B 3TO# CBsI3U, peKOMEHAyeM HC-
MOJIb30BaTh ra30r€HEPATOPHI MOIITHOCTHIO OT
TPEX A0 MATH KUIOBATT.

B nuioTHON KOreHepaloHHOW JTUHUM
Hamu npumeHéH renepatop SG-6500E. Ilo
MaCMOPTHBIM JaHHBIM, AJIs pabOTHI ATOTO Te-
Hepatopa ajsi peoOpa3oBaHUs B AJNEKTPOd-
Heprur TpeOyeTcsi OUH KyOWYeCKUidl MeTp
rasza Ha OJIH 4ac paboThI.

buoraz SKBHBaJCHTEH MPHUPOJHOMY
razy B cootHomenuu (1:0,6). CnenoBarens-
HO, /Ui OecniepeOoiiHO# paboThI TeHepaTopa
HeoOxoaumo 1,4 m® Ouorasa. [IpuHsB Bpems
JIOMKM 3a JIBa 4aca, ONPEEIWIN, YTO B KOM-
peccope-ra3roibaepe HeoO0XoauM 00bEM 10
TpEX KyOUUeCKnX METpOB OHMorasa.

C yu€toM mpoBeAEHHBIX HCCIEI0BA-
HUH, ynpaenaowumu pakmopamu 01 oode-
cneyeHusn Iphekmuenoin pabomol Kozene-
PAYUOHHOU TUHUU AGTIAIOMCA:

1. BraskHocThb cOpakuBaeMoro HaBo-
32 o1 90 10 93 %.

2. TemnepaTypa OKpy:Kawuero Bo3-
ayxa: qHeBHas — ot 18 no 20 °C; Hounast —
ot 10 m0 12 °C.

3. Ilepuoa cOpa:kuBaHMsl CbIPbS CO-
CTaBJIAET OT TPEX 10 YeThIPEX Heleb.

4. JlnameTp  KUKJIEpa B reHepartope
paBeH 40 MHJLIMMETPOB.

5. O0bém meTana (CH,) B Ouorase Ha-

é

XoaAuTcs B npeaesaax 92-94 %.

6. /laByieHHe B rasroJjibjiep-KoMIipec-
cope coctaBisieT 3,2—4,5 KNI0NACKAJIb.

DOxoHomuueckast 3QQPEeKTUBHOCTh pas-
paboTaHHON TEXHOJOTHH TO MpeoOpa3oBa-
HUIO OWoraza B JJIEKTPUUYECKYIO DHEPTHIO
Obl1a 00OCHOBAHA HCCIENOBAHUAMU, H3JI0-
JKEHHBIMU B TIPEIBIIyIIUX pabortax [6, 7].
Yem Oonpiie Ouorasa MpoOU3BOJIUTCS, TEM
0O0JIbIIIE MTOBBIIIAETCS BEPOSITHOCTH IPUMEHE-
HUSl MAlllMH U anmnapaToB JUIs MEXaHU3aluu
TPYJOEMKHUX TPOIECCOB Ha JIETHUX (hepmax,
OpraHM3yEeMbIX Ha JICLEHTPAIU30BAHHBIX
CEJIbCKOXO035MCTBEHHBIX YTO/bSIX.
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Ipdatoent Kopmopas no6aBKa,
ynoOpenie

1 — EMKOCTBh UCXOJHOTO CHIPhS; 2 — METATEeHK; 3 — py4yHas Melanka; 4 — 3arpy304HO€ YCTPOHCTBO;
5 — BBIFPY3HOE YCTPOUCTBO; 6 — BBIXOA OMOTa3a; 7 — ra3rojbIep-KOMIIPECcop;
8 — razosblil reneparop Mapku «CIIELD monens SG-6500E;
9 — moTpebuTeny SHePruM (JOWIHHBIN anmapar; KopMocMecuTeib); 10 — ra3oBeie TPyOBI

PucyHok 4 — TexHosiornyeckasi cxeMa KOreHepauuoOHHON JTMHUHU
110 Npeodpa3oBaHMI0 0UOra3a B JJIEKTPHUUYECKYIO JHEPTUI0

1 — MeTaHTeHK 00BEMOM OJIMH KYOHUYEeCKHI MeTp; 2 — TATYHUK JIABJICHUS; 3 — CYETUHK ra3a;
4 — rasroypaep-KoMIIpeccop; 5 — ra3oBeiii reHepatop Mapku «CITEL momens SG-6500E;
6 — moTpeduTENN SHEPTUH

Pucynok S — KorenepauuoHHasi THHUA
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HayuyHoe obecnieyeHue AlK

Jlnst MexaHu3anuu MpoLecCOB JOCHUS
U MOATOTOBKHM KOPMOB K BCKAapMJIMBAHHIO

2) nBa ra3rojpaep-KoMmpeccopa 00be-
MOM 110 50 TUTPOB KaXKIbIiA;

npeajaractcsa BHCAPUTL B JICTHUC (1)epMI)I 3) ra30BbIU TEHEPaToOp MAapKHu SG-
KOTCHCPALIMOHHYIO TCXHOJIOTHIO, BKJIKOYArO- 6500E.

IIYI0 CIIEIYIONIUMN TIEpeueHb 000pY/10BaHUS
(puc. 5):

1) 1Ba METaHTEHKa 00BEMOM I10 OJTHO-
My KyOU9EeCKOMY METPY KaxJIblii;

®depmep, B 3aBUCUMOCTH OT CBOUX (u-
HAHCOBBIX CPEJICTB, UMEET BO3MOKHOCTh Ha-
palrBaTh MPOU3BOJICTBO OMOra3a Ha OCHOBE
YBEJIUYEHUS] KOJIMYECTBA METAHTEHKOB, TO
€CTh MPUMEHSISI MOJIYJIbHBIN Cc110C00.
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