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Annomayus. B ycnoBusx xECTKONM KOHKYPEHLMU U JEHCTBYIOLUIUMX CAHKIMM MPOJOBOIb-
CTBEHHasi HE3aBUCUMOCTh Poccun mpuodperaer BaxHOE cTpareruueckoe 3HaueHue. OCHOBHBIM
MIOCTABIIMKOM IHILEBOIO ChIPbS I 00EeCeUeHHs] Halleld CTpaHbl MPOAOBOJILCTBUEM SBIISETCS
CEIIbCKOE XO35IMCTBO. B OCHOBHBIE OTPACIIH CEJIBCKOTO XO35MCTBA BXOIAT OTPACIH PACTCHUEBO/I-
CTBa, )KBOTHOBOJICTBA U MEepepabOTKU CEbCKOX035UCTBEHHOU MpoayKinu. Kaxxaas u3 orpacneit
CTAJIKUBACTCS C MPOOJIeMaMH, CHIDKAIOUIMMU MX KOHKYPEHTOCIIOCOOHOCTH B MPOLIECCE MPOU3-
BoACTBa. OTpaciii CeNbCKOro X03HCTBA B3aMMOCBSI3aHbl MEKIY COOOH, MOATOMY OOBEIMHEHHE
UX B CUCTEMY IO3BOJIUT IPOCIEAUTh U ONTUMHU3UPOBATh CBSI3M MEXKIY HUMH, U PELIUTh HEKO-
TOpBIE MPOOJIEMHBIE BOMPOCH], B MEPBYIO OUYepeb, IKOJOTHUECKHE M dKOHOMHUYeckue. Llenbio
HCCIIeIOBaHUSA SBISICTCSI 00OOCHOBAaHUE Tpollecca MTyOOKoW mepepaboTKU HaBO3a Kak AJIEMEHTa
MOJICUCTEMBI IPOM3BOJACTBA CEIbCKOXO3SHCTBEHHON MPOMYKIMH B OOILIEH cucTemMe crparernye-
CKOro obecrieueHusi 5KOHOMUYECKOM HE3aBUCUMOCTH CTpaHbl. B pabore MCIoNb30BaICH METO-
Jibl CUCTEMHOTI'0 aHaJIM3a U CUCTEMHOIO CHHTe3a. Takke, [UIsl CO34aHUs MOJEIIHN, OIMCHIBAIOIIEN
napaMeTpbl M CBOIMCTBa M3yyaeMoro npoiecca, B pabote OblT IPUMEHEH METO/ MOJIEINPOBAHHMSL.
Pazpabotana MoJieNib TEXHOJIOTMYECKOTO MpoIlecca MOTyueH s, epepaboTKH >KUIKOTO HaBO3a U
WCIIOJIb30BaHMsI TIOYYEHHBIX OPTaHUYECKUX ynoOpeHuid. Mosienb ONMUCHIBACT CBSI3U MEXIY TeX-
HOJIOTMYECKUMH IPOLECCAMU BBIPAIIUBAHUS CENbCKOXO3SIMCTBEHHBIX >KMBOTHBIX, MEpepadOTKU
JKUJIKOTO HAaBO3a U IPOM3BOJCTBA NPOAYKIMM pacTeHueBojcTBa. [Ipu nocTtpoenun Monenu npu-
MEHEHbI NTOCJIeAHNE pa3paboTKU B 00JIaCTH OYMCTKU M 00€33apaKMBaHus BCEX BHJIOB HaBO3a, MO-
3BOJIAIOIIME CHU3UTH SKOJIOTHUECKUH yIIepO B pe3ynbTare UCIOIb30BAHUS B HEKOTOPBIX M3 HUX
BO300HOBJISIEMbIX HCTOYHMKOB SHEPTUHU M SKOJIOTMYECKH 00O0CHOBAHHBIX COBPEMEHHBIX TEXHOJIO-
ruil. Micnosnp3oBaHue NPeAIoAKEHHBIX TEXHOJIOIMH MO3BOIUT MOBBICUTh SKOHOMUYECKUH 3(dexTt
B IIpOLeCCce MOMYyYeHHUs] U IPUMEHEHHs OpraHWYecKuX ynoopeHuid. PazpaboraHHas Monenpb Io-
3BOJIIET ONTHUMM3HMPOBATH MPSIMbIE U 0OpaTHBIE CBSI3U MEXKIAY TEXHOJIOTMYECKUMHM MPOLECCaMH,
YMEHBIIUTB BPEMS OTIENBHBIX ONlEpalii U COITIaCOBAaTh BXOIHBIE U BBIXOJHBIC ITApaMETPhI IIpe-
JBITYIIUX U MOCIEAYIOINX ONEPALNN.

Kniouegvie cnoga: 3K0I0rO-3>KOHOMUYECKAsT MOZIEIIb, TEXHOJIOTUYECKHM MPOIECC, MOTyde-
HUE KUJKOTO HaBO3a, epepadoTKa KHUAKOTO HaB03a, BHECEHUE YI0OpeHui
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Abstract. In the face of fierce competition and current sanctions, Russia's food independence
is becoming of great strategic importance. The main supplier of food raw materials to provide
our country with food is agriculture. The main branches of agriculture include crop production,
animal husbandry and processing of agricultural products. Each of the industries faces problems
that reduce their competitiveness in the production process. The branches of agriculture are in-
terconnected, so combining them into a system will allow you to trace and optimize the links
between them, and solve some problematic issues, primarily environmental and economic. The
purpose of the study is to substantiate the process of deep processing of manure as an element of
the subsystem of agricultural production in the overall system of strategic economic independence
of the country. The methods of system analysis and system synthesis were used in the work. Also,
to create a model describing the parameters and properties of the process under study, the model-
ing method was used in the work. A model of the technological process of obtaining, processing
liquid manure and using the obtained organic fertilizers has been developed. The model describes
the links between the technological processes of growing farm animals, processing liquid manure
and the production of crop production. When constructing the model, the latest developments in
the field of cleaning and disinfection of all types of manure have been applied, allowing to reduce
environmental damage as a result of the use of renewable energy sources and environmentally
sound modern technologies in some of them. The use of the proposed technologies will increase
the economic effect in the process of obtaining and applying organic fertilizers. The developed
model makes it possible to optimize forward and backward connections between technological
processes, reduce the time of individual operations and coordinate the input and output parameters
of previous and subsequent operations.

Keywords: ecological and economic model, technological process, production of liquid ma-
nure, processing of liquid manure, fertilization
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BBenenue. B COBpEeMEHHBIX YCIIOBHU-
SIX KECTKOM KOHKYPEHLHU U JEHCTBYIOLIUX
CaHKIMA TPOJOBOJIbLCTBEHHAs] HE3aBUCH-
MocTh Poccum mpuoOpeTtaeT BaxkHOE CTpa-
Teruueckoe 3HaueHue. OmQHUM U3 0a30BBIX
HarpaBJieHUH 00ECTICUCHHs] CTPaHbI MPOJIO-
BOJIbCTBUEM, AKTYaJIbHbIM B COBPEMEHHBIX
YCJIOBUSX, SIBJISIETCA PA3BUTHE KMBOTHOBOJI-
ctBa. OCHOBHasi MPOAYKIMS, MOCTaBIIsieMas
KUBOTHOBOJYECKOM OTPAC/IbIO, BBICTYIIAET

CBIPbEM JUISI TIPSMBIX W CMEXHBIX IPOHU3-
BOJICTB nuIeBoro komiuiekca Poccuu [1, 2].

Henwvro uccneoosanun saenaemcs 000-
CHO6aHUe npoyecca 2nyo0Kol OYUCHKU
HA603a KAK JJ1eMeHma nOOCUCmeMbl RPOU3-
600CmeEa CenbCKOX03AUCMEEHHOU NPOOYK-
uuu 6 odwell cucmeme CMpameZudecKozo
obecneueHus IKOHOMUYUECKOU HE3ABUCUMO-
cmu cmpambl.

Marepuajsl M1 MeTOAbI HCCJIE10BA-
HuMii. B pabore mpumeHsIHMCh METOIbI CHU-
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CTEMHOI'0 aHaJIN3a U CHUCTEMHOIO CHHTE3a.
CucreMHBI aHaNW3 MO3BOJSAET I10Ka3aTh
npolecc nepepaboTKU HaBO3a, Kak LEeMb OT-
JIeNbHBIX ONEpalil, U ONpPEIEIUTh Iapame-
TPHI CBSI3€M MEKy HUMH, & CHCTEMHBIN CUH-
T€3 OTpPaXkaeT, KaK OT/AEJIbHBIE ONEepPalUU 10
rapaMmeTpam CBsi3ell MOXHO OOBEIUHUTH B
(yHKIMOHATIBHBIE OJIOKU.

B nemom cumcTeMHBIN TOAXOX aéT
BO3MOKHOCTB OIPEACIUTh CBSI3U OCHOBHBIX
orepanuii B mporecce nepepadboTKu HaBO3a
C JIPYTUMH CMEXHBIMH OTpacisiMh. Taxxke
JUIS W3y4eHUs: 00BEKTa HCCIIeIOBaHUS ObLI
MIPUMEHEH METOJ MOJICITHPOBAHMSI, TIO3BOJIS-
IOIUI 3aMEHUTHh pealbHBIN Tporecc Oolee
yIOOHON Ui MCCIEAOBAaHUS MOJEIBIO, CO-
XpaHSIOIIEH BCE OCHOBHBIE XapaKTEPUCTHKU
1 CBOMCTBa 00bEKTa UcciaeaoBanus 3, 4, 5].

Pesyabrarsl  mcciaenoBanuii. s
Oonee mMmoApOOHOTO W3yueHHUs Mpolecca
rIIyOOKOM OYMCTKM HaBo3a KaK JJIEMEHTa
MOJICUCTEMBI TIPOU3BOJCTBA CEIbCKOXO3S5M-
CTBEHHOU MPOIYKIIUU B paMKaX HACTOSIIETO
uccaenaoBaHusi Obuta pa3paboTaHa dKOJIO-
ro-3KOHOMHYECKasi MOJENb IPOU3BOJCTBA
opraHudeckux ynoopenuit. Ilpu paspabomke
9KOJI020-IKOHOMUYECKOL MoOenu ObLIu npu-
HAMbL Cledyioujue 02paHudeHus:

1. CraOMIBHOCTHL IMOJAYU KHIKOTO
HaBo3a (BBIXOJI YKUJIKOIO HAaBO3a HE JIOJDKCH
MIPEBBIIIATH MPOU3BEICHIE CYTOYHOTO KOJIH-
YeCTBa HaBO3a OT OJHOTO YKMBOTHOI'O Ha KO-
JUYECTBO T'OJIOB TUIIOC CYyTOYHOE KOJIUYECTBO
TEXHOJIOTUYECKUX CTOKOB).

2. OgHOpPOAHOCTH JKUJKOrO HaBO3a,
MOCTYMAIOIIET0 Ha MepepadoTKy 3a CUYET ero
MIPeIBAPUTENLHOI TOMOT€HU3AIIH.

3. bnok «IlepepaboTka» — A7 IEpBOTO
Bapuanta V' <V, 1 BTOPOro BapHaHTa —
V2V, +V",

Boigenensl cnenyomue  ¢gakmopul,
gnusaowue Ha QYHKYUOHUPOBAHUE MOOEIL:

1. baok «IlepepaboTka» — npu UCHONb-
3oBanuu BC (BeTpoportopa CaBoHuyca) cko-
pocTh BeTpa OoJIbIIe WU paBHA 4 M/C.

2. brok YO (yckopeHHOe o0e33apa-
JKUBAaHUE) MPOU3BOJMUTCS MPU TEMIIepaTy-
pe He Huxke 65—70 °C rpaaycoB HE MEHee
36—48 yvacos.

3. bmox MIO (meton KOTkuHa) — 2¢-
ekt o0e33apaxxMBaHUS MPOUCXOTUT C MO-
MOIIIbIO BO3ACUCTBUSI IEKTPOTHAPOYIAPOM
MpY HanpsHKEHUU paspsiia He menee 10 kB.

TexHoNornyecku mporecc moryye-
HUSI HaBO3a B XOJE MOJEIUPOBAHUSA ObLI
npencraniex 6iokom I (puc. 1). biok cocro-
UT U3 JIBYX 00BEKTOB — «OKMBOTHOBOTYCCKAS
dbepmar u «OKH» (momydaemplii )XUIKUN Ha-
BO3).

BxomHBIM TlapaMeTpoM SIBIISIETCS KO-
JUYECTBO TOJIOB, COJEpKAIIMXCs Ha Qepme
BHJIa KUBOTHBIX (NN), OT KOTOPOTO 3aBHCHUT
CYTOUYHBI 00BEM MPOU3BOIMMOrO HABO3A.
BrixogHpIMU TTapaMeTpaMu OJIOKa BBICTYIIA-
10T 00BEM xuKOTO HaBo3a (V, M*) U Ucxo-
Hasl BIAKHOCTH KUJIKOTO HABO3a Ha BBIXOJIE
13 KUBOTHOBOMUECKO# pepmbl (W, %).

[Ipouecc mepepabOTKH KUIKOTO HABO-
3a mpezactasneH Onokom II. OH mpemycma-
TPUBAET TPU BapUaHTa OCYIIECTBICHUS TEX-
HOJIOTUYECKOTO Tpolecca Mo mnepepadboTke.
[lepBpIii BapuaHT MpeACTaBICH MOJ0JIOKOM
«IIpH» — npudepmckoe HaBO3OXpaHUIHIIIE,
B KOTOPOM KUJKHI HABO3 HaKaIJIUBAETCS
JUTsl eTo nanbHeinmei nepepadotku. [lepepa-
00TKa HaBo3a B Mpu(epMCKOM HaBO30OXpaHH-
nuIle oOecreynuBaeTcsl ABYMs MPOILIECCAMU,
CBSI3M OT KOTOPBIX MTOKa3aHbl B 3TOM OJIOKE.

[lepBslii poliecc — ecTecTBEHHOE 00e-
33apakuBanue (moa0s10k «EO»), ¢ moMoIbio
KOTOpPOr0 TMPOUCXOAUT a’dpoOHOE cOpaXku-
BaHUE JKUAKOTO HABO3a TIOJ BO3JIEHCTBHEM
OakTepwHii, COJePKAIIMXCS B )KUIKOM HABO3E
U KUCIIOPOJIa, HAXOASIIETrocst B Bo3ayxe. O-
Hako, s 0oyiee OBICTPOTO M PaBHOMEPHO-
ro 00e33apakvBaHUsl €CTECTBEHHBIM ITyTEM
BCEX CJOEB, COAEPIKAIIECTOCS B XPAaHWIUIIES
HaBo3a, TpeOyeTcss ero mnepeMelnnBaHue.
OTOT Tpolecc TPEACTaBICH MOJA0I0KOM
«IIM».

[Iponiecc mepemenmBanusi B JaHHOM
BApUAHTE TMPEUIAraeTcs OCYIIECTBIATh C
MOMOIIIBIO TUIaBYYel MmiIaTopMbl ¢ TepemMe-
LIIMBAIOIIUM YCTPOUCTBOM, MPUBOAUMBIM B
NnBUKeHue BeTpoporopoM CaBoHHUyca, HC-
MOJIB3YIOIUM OJIMH U3 BO300HOBISIEMBIX
HMCTOYHUKOB DHEPTHH — SHEPTHUI0 BeTpa (ma-
teHT Ne 2732478 C1 RU). Drot arperar u
METOJl TpeAcTaBieHbl moadmokoM «BCy.
[Ipumenenne MeToJa TMO3BOJISIET CHAENaTh
MpolLecc MepemMenrBanus 6osee sHeprocoe-
PErarouM 1 SKOJIOTHYECKUM M0 CPAaBHEHUIO
CO CTaHJApTHO MPHUMEHSEMBIM IEpeMelln-
BAIOIIUM 00OpYyJI0OBaHHEM, pabOTAIOIIUM OT
Bajia 0TOOpa MOIIHOCTH JIBUraTelisi BHYTPEH-
HEro CropaHus WM 3JIEKTPONPHUBO/IA.

JlanpHeHmMi XOX MPOAYKTa OIMCaH
B JaHHOM Osioke moxOioxkoMm «IIuT» — mo-
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JKH — xxunknit HaBo3; [IpH — npudepmckoe HaBozoxpanwuiie; [IM — nepemermuBanue; [7uT — morpy3ka U TpaHCIIOPTUPOBAHNE;

TIXT® — nnomaaka xpaneHus TBépaoii ¢ppakuun; CXIK @ — cexuus xpaHeHus xkuakoi gppaxun; OOKD — ounctka u 00e33apakuBaHue
xuakon ¢ppakunu; OMFO — o6e33zapaxuBanue MetofoM FOTkuna; 70m — TOHKOCIOHHBIN 0TCTORHUK; HPY — HanopHast (h0TalMOHHAs yCTaHOBKA;
JIB® — nenTouHbIl BakyyM-GmibTp; YO — ycKopeHHOe o0e33apaxkuBanue; BHB — BOpOIHTe s OypTOB;

OC-IO — opueHTHpOBaHKE ¢ ceBepa Ha oT; OJK — 0CBETIIEHHAS KUIKOCTD; V — CTENECHb OUUCTKH; O] — 03UMast TIIICHAIIA;

KC — xykypy3a Ha cuioc; K3 — Kykypy3a Ha 3epHO; Y — spoBoit suMeHb; Ki — KynbTypa i-tast; BC — Berpoporop CaBoHHUyCa;

F e _um... — IUIOLA/IA IO/ KYJIbTYPBI; u\oa — YPOKailHOCTh O3UMOM MIIIEHULIBI; ﬂ\om — 00BEM ITPOU3BOJICTBA O3UMOM TIIICHUIIBI

Pucynok 1 — IK0/10ro-3x0HOMHYECKAs MOJeJIb IPOU3BOJACTBA OPraHUYeCKUX yA00peHuit
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rpy3ka M TPaHCIOPTHPOBKA, C BBIXOJHBIMHU
napamMeTpamMi TOJIy4aeMoro MpOIYyKTa: BbI-
XOIHBIM 00BEMOM V', M CTENEHBIO OYHUCTKH
v’,. [lon6nok nmeeT cBsa3b ¢ 6JI0KOM III.U Ilox
CTEIICHBIO OYUCTKH B KOHTEKCTE JIAHHOH ITy-
ONMKAIMA TTOHUMAETCS TOJNYYCHHE KHIKOH
(bpaxiuy 1o cBOUM (PU3UKO-XUMHUYECKUAM T10-
Ka3aTelsiM, COOTBETCTBYIONIEH TEXHUYECKHM
yenoBusiMm TY 20.15.80-001-04235088-2019
«YoOpeHusi OpraHuYecKue Ha OCHOBE Tep-
MUYECKH 00pabOTaHHBIX XO3HCTBEHHO-OBbI-
TOBBIX CTOYHBIX BOY.

Bropoii BapranT nepepaboTKu KHIKO-
ro HaBo3a MpeACTaBlIeH Moa0IokoM «MP»
(mexanuueckoe paznenenue). Jlamee xon
TEXHOJIOTHYECKOTO IPOILECCa MNPEACTABIICH
B 9TOM OJIOKE MOJENHU JBYMs HaIpaBlICHU-
SIMH, OOYCJIOBIIEHHBIMH BHJIOM IOJIy4ae-
Moro npoxaykra [1, 4, 6]. TBépnas dpakuus
HaBO3a C BXOAHBIMHU MapameTrpamMu 00BEMa
U BIIAXXHOCTU V'2 u W'2 MEPEXOAUT B IMOA-
ook «IIXTdy» — momaaka xpaHeHus TBEP-
ok (pakuuu, TAe MPOMCXOAUT TMPOIECC
YCKOPEHHOTO 00e33apaXMBaHusl — MOJ0JIOK
«YO».

YckopenHoe o0Oe33apaxkuBaHue o0e-
CTIICUUBACTCS TEPUOJUYCCKUM IEPEMEIIN-
BaHUEM TIPEJABAPUTEIHHO C(HOPMUPOBAHHBIX
HaBO3HBIX OYPTOB C pacmblUIeHHEeM J00aBOK,
YCKOPSIFOIIMX ATOT Iporecc. Takke mepuo-
JMYECKH IIUKITUYIHO MTPOU3BOIUTCS KOHTPOJIb
TEMIEepaTypbl U BIAKHOCTH B XapaKTCPHBIX
TOYKax ceueHwus Oypra.

Bce st onepaunu obecreunBaroTcs €
nomouipio noadiaoka «BPb» — Bopommrens
OypTOB, cClenHUaIbHO O0OPYJIOBAHHOTO CH-
CTEMOI pacnbUIeHUs J00ABOK M CHCTEMOM
KOHTPOJIS,, 00pabOTKM M XpaHEHHs JTaHHBIX
TEMIEPATYPbl U BIAKHOCTH B XapaKTEPHBIX
Toukax Oypra (mareHt Ne 2658388 C1 RU).

3a BTOpOiIl BapuaHT YCKOPEHHOTO 00e-
33apa)KMBaHusl TBEPIOrO HABO3a OTBEYAET
nonbnok «OC-IO», moa KOTOpsIM B Moie-
TU TPEeIyCMOTPEHO MPHUMEHEHHE MEeTO/a,
MO3BOJISIIOIIETO  HMCIONb30BaTh MCTOYHHK
BO300OHOBIISIEMO SHEPTUU — SHEPTUU COJH-
na (mareHt Ne 2706539 C1 RU). B nanHoM
croco0e YCKOpeHHOe 00e33apaKuBaHue 00e-
CIIEUMBAETCS CTPOTOM OpUEHTAlMel Harpas-
neHus: GopMHUPOBAHUS HABO3HOIO OypTa Ha
IIoHIaiKe JUIsl XpaHeHus TBEPAON (pakiuu
C ceBepa Ha 0T, B pe3yJibTaTe KOTOPOro mpo-
XOJISIIIIEE 110 TOPU3OHTY COJIHIIE PABHOMEPHO
nporpesaet OypT BO BpeMsI BCEIO CBETOBOTO
THS. Y CKOpEHHBIN HarpeB OypTa MPOUCXOAUT

B PE3yJIbTATE IPEABAPUTEIBHOIO NOKPBITHS
MOBEPXHOCTU OypTa XMMHUYECKH HEUTpasb-
HBIM, a0COTIOTHO YEPHBIM BELIECTBOM, KOTO-
pPO€ MO3BOJISIET MOJIHOCTHIO MOTJIOMIATH COJI-
HEYHOE TEIJIOBOE U3ITyUeHHE.

[Tocne yckopeHHOTO 00e33apaKuBaHHS
IPOJYKT C BBIXOJHBIMHU Tlapamerpamu V", u
v", ¢ noMopo noabaoka «IuT» nepexo-
mut Kk Oonoky Il nnst manpHe#Iero ucmnosib-
30BaHUsl TOJy4YeHHOro mnpoaykra. JKuuakas
¢bpakuus NPOIYKTa IOCIE MEXaHHYECKOTO
pasfeneHns C BBIXOAHBIMU IapaMeTpaMu
COOTBETCTBYIOIIIETO TEXHOJIOTUH 00BEMaA
V” 1 BIIQXKHOCTHU W"2 MOCTYMAeT B MOA0JIO0K
«C?X}KCD» — CeKIIUs XPaHEeHHUS )KUIKOH (pax-
1[UH, I/I€ OCYIIECTBISAETCS MPOLECC OYUCTKU
u 00e33apakuBaHMs KUIKON (ppakiuu, omnu-
CaHHBIM B ATOM OJIOKE MOJENU MOJOI0KOM

«OO0XDy.

[Ipouecc oumcTku u oOe33apakuBa-
HUsl oOecreyuBaeTcs B JIaHHOM OJIOKE MO-
JeNd JBYMsI METOJAAMH — MEXaHUYECKUM U
anekTpopuzndecKuM. MexaHn4ecKuii MeToq
OYHCTKH TpeacTaBieH moaomokoM «HDYy,
0003HAYAIOIIUM HCIOJB30BaHUE AJI OTJIe-
JieHus] TBEPAOM B3BECH C MOMOIBIO MPOIMY-
CKaeMOro 4epes3 KHUAKYI0 (pakiuio Bo3ayxa
HaropHou ¢oTtanMoHHON ycTaHOBKH. Oc-
BETJIEHHAS KHUJIKOCTh MOCJIE HAOpHOU uio-
TallMOHHON YCTAHOBKHU TOCTYNaeT B MPYIbl
OTCTOMHUKH JIJISl TaJbHEUIIEro o0e33apaku-
BaHHUA, a OCAJOK IMOJIBEPIraeTcs OTHAEICHUIO
OCTABIIICHCS BJIaru ¢ MOMOIIBIO JIECHTOYHOTO
BaKyyM-(pHIIbTpa, KOTOPHINA B TAHHOM OJIOKE
MOJIENI TpeJCcTaBieH MoalIokoM «JIBDy.
[Tocne otneneHus oCcTaTOYHOM BiIaru TBEP-
JIBIA OCAJIOK TIOCTYTIAET Ha TUIOIIAAKY XpaHe-
Hus TBEpAOH (pakuuu (mondnok «I[IXTDy),
r7ie MPOMCXOIUT €To JalbHelee ode33apa-
YKUBaHUE.

Bropoii BapuaHT, NpesyCMOTPEHHBII
JTaHHBIM OJIOKOM MOJIENH, Tpernoaaraet
WCIMOJb30BAaHUE I OTHENEHUA TBEPAOU
B3BECU TOHKOCJIOMHOI'O OTCTOMHHKA, MpEX-
ctaBieHHoro moaomokom TOT, B KOTOpOM
MIPOMCXOJUT OIYCKaHHUE U OTJIEJICHUE B3BECU
10J1 ACUCTBHUEM CUJIBI TSXKECTH. JlanbHennit
XOJ TMPOAYKTA AHAJIOTUYEH MPEIbIAYIIEMY
BapHaHTY: Yyepe3 HAMOPHYIO (PIOTAIIMOHHYIO
YCTAaHOBKY U JICHTOYHBIM BakyyM-(QUIbTP.
Onextpodusnueckuii MeTon o00e33apaxku-
BaHUs JKUJKON (pakiuu mocie MexaHuye-
CKOTO pa3JieJIeHHsI MPEACTaBICH MOJ0I0KOM
«MIO» u mpenmnonaraer o0e33apakHUBaHHE
KUAKOU (PaKIUK C TMOMOIIBIO AIIEKTPOTH-
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JPaBIMYECKOTO yJapa, U3BECTHOTO B Hay4-
HOM Mupe Kak «dddekt FOTkuHa» (1Mo Ha-
3BaHUIO OTKPBIBIIETO €r0 Y4EHOro) (maTeHT
Ne 2741813 C1 RU).

B npennaraemoil miis MCHOJIB30BAHMS
ycranoBke 3(dexr obe3zapaxuBanus o0e-
CIIEUYMBAETCS CO3/IAHUEM B JKUJKOH (ppakuumy,
MIOMEIIEHHON B OrpaHUYEHHOE IPOCTpPaH-
CTBO, KPaTKOBPEMEHHOI'O BBICOKOBOJILTHOTO
ANEKTPUYECKOTO pa3psi/ia, BEI3bIBAIOIIETO 110~
BBIIICHNE JIABJICHUS B )KUJKOCTH B HECKOJIb-
KO COT€H pa3. B pe3ynbrare BO3IEHCTBUA
paspsia YHMUTOXKAIOTCS BCE M3BECTHbBIC
BUJIBI TATOTE€HHON MUKPOQIIOPHI, 1aKe TaKH1e
YCTOMYUBBIE K BO3JEHCTBUAM J1I000TO poAa,
Kak cropsl cubupckoit s3Bbl. [locne o6e33a-
paKUBaHUS MPOJYKT C MOMOIIBIO MOJ0I0KA
IIOTPY3KHU U TPAHCIIOPTUPOBKHU C BBIXOJHBIMU
napamerpamu V", uv"”, nocrynaer B 6ok I11.
Tperuii BapuaHT TeXHONOTHHIECKOTO rpouec-
ca IpEAINoaracT MCIOJIb30BaHUE IEPCIEK-
TUBHOT'O HAaIIPaBJIEHHUs COBMECTHOI'O IpUMe-
HEHUS HECKOJBKUX METOJOB B 3aBUCUMOCTHU
OT BXOJHBIX IApaMeTpoB U TpeOyeT naib-
HEUIIUX UCCIIEJOBAaHUN.

Tperuii OJ0K OMHCHIBAET BHEIPEHHE
B TEXHOJOTMYECKH MPOLIeCC BbIpAlIMBaHU
MPOJAYKIIMK PACTEeHHEBOJCTBA MPUMEHEHUS
MOJIyYeHHBIX B pe3yjbTaTe MnepepadoTKu
KUKOTO HaBo3a yaoOpeHuit. OH mpeacTas-
JIEH B JAaHHOU Moenn nmoaoiiokoMm «Pacrenu-
€BOJICTBO», KOTOPBIN CBS3aH C MOAOIOKAMHU
BBIPAIIMBAEMBIX TEPCHEKTUBHBIX KYJIBTYD,
TaKuX Kak O3uMas MIICHHWIA, KyKypy3a Ha
CUJIOC, KyKypy3a Ha 3epHO, SIPOBOU SUYMEHb
U JApyTAMHU BI/I)IaMI/I KYJBTYp C TOCEBHBIMU
miomanamu (F, F., F,.F). Cornac-
HO HAY4HO 06OCHOBaHHBIM HopMaM 2] B
JTAHHOM MOJIETTM TPEIyCMOTPEHO BHECECHHE
tBEépAbIX (TOVY) mnm xunkux (OKOVY) op-
raHUYeCKUX YJOOpeHHil Ha mpexarnosarae-
MBIX JUUIS KYJIBTYP TTOCEBHBIX IUIOMIA/ISAX, YTO
00ECNeYHT TIOBBINICHUE TUIOJOPOIMS IOYB
M, Kak CJEICTBUE, TMOBBIIICHHE YypOXKai-
HOCTH KYJIBTYp, TPEACTABICHHOE B OJIOKE
JAHHOM MOJIENIM COOTBETCTBEHHO IOJ0JI0-
kamu («V, =V, », «V, =V, 2 «V >V »,
«¥V =V 2 «V0—> V»).

B uerBépTom Omoke Mojenu MpuBEAEH
nporecc TMepepaboTKUu U peanu3aluu IMpo-
JOYKIIMM PACTEHHEBOJICTBA, B KOTOPOM CBSI3b C
IpeaplAyIuMU 6J1okaMu 0003HaueHa YBEINH-
YeHueM 00bEMa MPOU3BOJICTBA U PeaTn3aluu
MOJIyYE€HHBIX MPOJYKTOB, OMHCAHHAs B JIaH-
HOM OJIOKE MOJIENH MOAOJIOKAMH M3MEHEHUS

zlo Oonee HepCHeKTI/IBHOFO obnéma («V,, —
», «V o «V Vmi», Vo= Vg

« V— V. »5(

O6paTHBI€ CBSI3M B JQHHOU MOJEIU
npenctaBieHbl Mexay 6okom I «IIponsBos-
CTBO YXUBOTHOBOJUYECKOM MPOIYKIIUU», OJI0-
koM 11 «ITpou3BocTBO ya0OpeHHiD», OI0KOM
[II «IIpon3BOACTBO MPOTYKIIMU PACTEHUEBOI-
ctBa» u O1okom [V «Ilepepabotka u peanuza-
sy, O6patHast cBs3b Mexkay Ookamu [ u 111
npeanonaraeT odecreyeHne KOpMoBOH 0a3bl
KUBOTHBIX BBIPAIIMBAHUEM COOTBETCTBYIO-
[IMX BUJOB KOPMOBBIX KYJBTYp, MEXIY OJ0-
kamu II u III — ucnonp30BaHue COJIOMBI AJIA
MIPUTOTOBIICHHUST KOMIIOCTA TIPU TepepaboTKe
TBEPAOH pakimu, a Mmexy 6mokom [ u IV —
MCIOJIb30BaHUE MUILEBBIX OTXOAOB ISl MPH-
rOTOBJIEHHUsI KOPMOB [7, 8, 9].

BeiBoabl. DyHKIIMOHAIBHBIE  CBSI3U
MIPOU3BOJCTBA MPOIYKIUU KMBOTHOBOJCTBA
1 paCTEHUEBOJICTBA HEU3MEHHO BIUSIOT APYT
Ha Jpyra 41 HEpa3pbIBHO CBs3aHbI C MPOU3-
BOJICTBEHHBIMHU MMapamMeTpaMu.

broxu, mon6noku M cBA3M, MpEICTaB-
JICHHbIE B Pa3paOOTaHHON 3KOJOr0-3KOHO-
MUYECKOI MOJIEIIH, TO3BOJISIFOT KOHTPOJIUPO-
BaTh IMPOLIECCHl CHUKEHUSI HKOJIOTUYECKOTO
yiiepba OT BO3JEHCTBUS HAa OKPYKAOILYIO
Cpely U yBEIMUYEHUS YPOXKANHOCTU MPOIyK-
LIMU PACTEHUEBOJICTBA. JKOJOTHYECKHE I1O-
Ka3aTelu MOJEIN DPErIaMEHTUPYIOTCS IMpu-
MEHEHHMEM ISl TIEPEMEIIUBAHUS JKHUJIKOTO
HaBO3a IpU 00€33apakKMBaHUU C TOMOILBIO
BO300HOBJISIEMOT0 MCTOYHHMKA DSHEPIUU —
Berpa. [lpu mnepememinBaHWM NPOUCXOIUT
YCKOpEHHE Tpolecca adpoOHOro cOpakuBa-
HUS JKMJIKOTO HaBO3a, HAXOJSLIETOCs B CEK-
IUAX I XpaHEHHUs KUAKON (Ppakiuu, 4To
COKpaIaeT BHIOPOC BPEIHBIX Tra30B M IMOJIO-
KUTEJIBHO CKa3bIBa€TCsl HAa HKOJIOIMYECKOMN
CUTyallud BOKPYT OOBEKTOB IepepabOTKU
HaBO3a.

[ToBeiieHNe 3KOHOMUYECKOU dDPek-
TUBHOCTH TPOU3BOJCTBA YAOOpEeHUU 00y-
CIIOBJIGHO TIPUMEHEHUEM 3Heprocoeperaro-
IIMX TEXHOJOTMH Ha OCHOBE BETPOPOTOpA
CaBonmyca n 00e33apakUBarONICH yCTaHOB-
ku, ucnonssytomen >pdexr FOtkuna. Hc-
MOJIb30BAHUE JIAHHOW YCTAaHOBKH B OJIOKe
MIPOM3BOJICTBA YA0OPEHHMIA TTO3BOJISICT 3HAYH-
TEJIBHO CHU3HUTh 00BEMBI HAKOTIUTEIEH KU/
KOI (ppakimu HaBO3a MpH €€ eCTECCTBEHHOM
00e33apaKUBaHHH.
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