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Annomayun. B cratbe NPUBOIATCSA PE3YNBTAThl TCOPETHUECKUX M DKCIIEPUMEHTAJIBHBIX
HCCIIeIOBaHUN 110 000CHOBAHHIO ONTUMAJIBHBIX NIapaMETPOB B TEXHOJIOTUH MOTYUYEHUS MPOIYK-
TOB-3aMEHHTENEH LeTbHOTO MOJIOKa U KOMOMHUPOBAHHBIX KOPMOB. OJJTHUM U3 OCHOBHBIX TpeOOBa-
HUI pu IPOU3BOJCTBE MPOAYKTOB )KHBOTHOBO/ICTBA SIBJISIETCS] HCIOIb30BaHUE KOPMOB, 00J1a/1a10-
[IMX BBICOKMMHU MUTATEIHBIMU CBOMCTBAMMU U TMPU 3TOM UMEIOIIUX HEBBICOKYIO C€0€CTOUMOCTb,
TaK KaK B KOHEYHOM HUTOT€ MMEHHO OHU U OINPEACIIAIOT KOHEYHYI0 CTOMMOCTBH IIPOU3BOAMMOIO
MPOAYKTa s moTpedurens. Takum oOpa3oM, OCHOBHBIM HalpaBICHUEM HCCIICOBAHUIA SIBIISICT-
Csl TIOUCK PEIICHH UCTIOIB30BAHUS MECTHOTO CHIPbs, KOTOPOE MOXKHO OBIJIO OBl MPUMEHUTH MPU
KOPMJICHUHA CEIIbCKOXO3IHCTBEHHBIX JKUBOTHBIX. HpI/I 5TOM HCO6XO,[[I/IMO, YTOOBI JaHHBIC KOpMa
OBUIH OOraThl MUTATENBLHBIMU U MHHCPAJIbHBIMH BCIICCTBAMU, KAJIBIHUEM U IPOTCHUHOM. B ycClJ10-
BUAX AMYypCKOil o0nactu 3Ty npoOieMy MOXKHO PELINTh 3a CUET UCIOIB30BAaHUS COEBOTO 3€pHA,
KaK BaXXHOI'0 paCTUTCIbHOIO0 MCTOYHUKA IIPOTCHHA, MOpCKOI\/II KalmyCTbl 1 XBOU — B KQYE€CTBC MU~
HEpaJIbHBIX BCIICCTB; MCJia U SIMIHOMN CKOPJIYIIbI — B KaYC€CTBC KaJIbIHs. HaHHOG CI)IpI)é UMECTCs
B JIOCTaTOYHOM KOJIMYECTBE B AMYpPCKOM OOJIaCTH, OJHAKO MCIOJIb3YETCs] HEPALMOHAIBHO. DTO
OOBACHAETCS TEM, YTO OTCYTCTBYIOT IOJXOASIIUE CIIOCOOBI M TEXHUYECKUE CPEACTBA, KOTOPbIE Obl
o0ecrneurBaIi €ro NOATOTOBKY K CKapMJIMBAaHUIO )KHUBOTHBIM B HEOOXOMMBIX KOJIMYECTBAX U CO-
OTBETCTBYIOIIUM KaueCcTBOM. B npenaraemoii ctarbe paccMaTpuBaeTcst BOIPOC 0 000CHOBAHUIO
ONTUMAaJIbHBIX IIAPAMETPOB OJHOM U3 CTaJUU B UHHOBALIMOHHOW TEXHOJIOTHUH ITOJIyYEHUS «COEBO-
IO MOJIOKa» B BUJI€ 3aMEHUTEIIECH LIEIIbHOIO MOJIOKA U3 IIPeIaraéMbIX KOMIIO3ULUN. B pesynbrare
I/ICCHCIIOBaHI/II\/'I ornpeacjicHa MUHUMAJIbHAS ITPOAOJDKUTCIIBHOCTD CYIIIKH, d TAKKC 3HepFOéMKOCTL
mpouecca.
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Abstract. The article presents the results of theoretical and experimental studies to substan-
tiate the optimal parameters in the technology of obtaining whole milk substitute products and
combined feeds. One of the main requirements in the production of livestock products is the use
of feed that has high nutritional properties and at the same time has a low cost, since in the end
they determine the final cost of the product produced for the consumer. Thus, the main direction
of research is to find solutions for the use of local raw materials that could be used in feeding
farm animals. At the same time, it is necessary that these feeds are rich in nutrients and minerals,
calcium and protein. In the Amur region, this problem can be solved by using soy grains as an im-
portant vegetable source of protein; seaweed and pine needles as minerals; chalk and eggshells as
calcium. This raw material is available in sufficient quantities in the Amur region, but it is not used
rationally. This is due to the fact that there are no suitable methods and technical means that would
ensure its preparation for feeding to animals in the necessary quantities and appropriate quality.
The proposed article discusses the issue of substantiating the optimal parameters of one of the
stages in the innovative technology of obtaining "soy milk" in the form of whole milk substitutes
from the proposed compositions. As a result of the research, the minimum duration of drying was
determined, as well as the energy intensity of the process.
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BBenenne. Kak mnoxkazanum mpoBeneH-
Hble paHee uccienoBanus [1, 2, 3, 4] cy-
IIECTBYET peasibHasg BO3MOKHOCTH IOJyue-
HUSl KaueCTBEHHBIX 3aMEHUTENEH IIeIbHOTO
Monoka (31IM) u MOJTMKOMITO3UIIMOHHBIX
KOPMOBBIX MPOAYKTOB B BHJIE HEPAaCTBOPH-
Moro kommo3uimonHoro octatka (HKO)
TpeOyeMol BIAKHOCTH C TIOMOIIBIO WHHO-
BallMOHHO-PALIMOHAJIBHOTO CIOC00a U MHO-
ro(pyHKIIMOHAJIBHOTO YCTpPOICTBa Ui €ro
OCYIIIECTBJICHUS B BUJIE TPEXY3JIOBOM TEXHO-
JIOTO-TEXHUYECKOW CHUCTEMBI ISl TPUHSTHIX
yCJIOBUI TpaHC(OpPMAIIUU COCTaBa U CBONCTB
HCXOJIHOTO CBHIPbSI B BUJIE KOHKPETHBIX KOM-
MO3UIIMKA  (COEBO-KYKYPY3HBIX, COEBO-OBCS-
HO-KYKYPY3HBIX, CO€BO-JIAMHUHAPHUEBBIX, CO-
€BO-XBOMHBIX U T. I1.).

Taxoke ycTaHOBJIEHO, YTO TEXHUKO-IKO-
HoMuueckasi 3((HEeKTUBHOCTh MPOU3BOJCTBA
31IM u KOMOMHHMPOBAaHHBIX KOPMOB (yHK-
[IMOHAJILHO 3aBUCUT OT BUJA U (PU3HKO-MEXa-
HUYECKUX CBOHCTB MCXOJHOTO CBHIPbs, CPOp-
MHUPOBAHHBIX Ha €r0 OCHOBE PALMOHAIBHOTO
COCTaBa KOMIIO3MIIMH, a TaK)Ke MHOXECTBA
Apyrux (akTopoB TEXHUYECKOro IUIaHa,
ONPE/ICNSAIONINX BBIXOJ IHUTATEIbHBIX Be-
IIECTB B 3KCTPAreHT M BIaKHOCTh HEPaCTBO-
PHMOT0 KOMITO3UIIMOHHOTO OCTATKa.

3HaHHE 3aKOHOMEPHOCTEN HU3BIICUEHUS
MUATATENBHBIX (CYXUX) BEIIECTB U3 H3MEJb-
YEHHBIX COCBO-KYKYpPY3HBIX, COCBO-JTAMHHA-
PHUEBBIX, COCBO-XBOWHBIX M JIPYTHX KOMIIO3H-
UM, a TAKKE PEKUMOB CYIIKA KOMIO3ULIUAN
B BHJIC HEPACTBOPUMOTO OCTaTKa IO3BOJIIET
VOPaBIATh (PaKTOPaMH U TapaMeTpaMu JaH-
HBIX TIPOIIECCOB U 000CHOBATH PaIlMOHATHHBIC
3HAYCHHS MTaPAMETPOB YCTPOUCTB, HCITOJIB3Y-
€MBIX B TEXHOJIOTHH UX MOJIy4eHHUs [5].

Ha ocHOBaHMM 3TOro, MOKHO KOHCTa-
TUpOBaTh, uTo monydenue 31IM u xomOu-
HUPOBAHHBIX KOPMOB C HCIOJIb30BAHUEM
MECTHOI'O CBIPbs SIBJIAETCS aKTYaJIbHOM IpO-
OneMoM 1715 JKUBOTHOBOJICTBA PETHOHA.

Ilenv pabomur cocmoum ¢ odocnosa-
HUU CROCOOa u napamempos ycmpoucmea
0J131 NPUZOMOGIIEHUA KOPMOBBIX NPOOYKMOG
6 eude 3ameHumeneil YeabHO20 MOIOKA U
KOMOUKOPMOG C UCHONb306AHUEM MECHHO-
20 CbIpbSL.

YcaoBusi 1 MeTOAbI MCCJIeOBAHUIA.
Bo BpeMs mpoBeIeHHS TEOPETHYCCKUX U
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH I10 MPH-
TOTOBJICHHIO KOPMOBBIX IPOJIYKTOB B BHIE
31IM u KOMOMHHUPOBAaHHBIX KOPMOB 32 OCHO-
By Opaiuch OOIIEIPHUHSITHIC aHATUTHKO-Ma-
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TEMATHYECKHE METOALI MAaTEMaTHYECKOrO
MOJICIMPOBAHUS W TUJIAHUPOBAHHUS MHOTO-
(haKTOPHOTO PKCIIEPUMEHTA ¢ YUETOM TIOJI0-
YKEHUW TEOpUHU BEPOSITHOCTH U MaTeMaThye-
CKOM CTAaTUCTHUKH.

Hcnonp3oBanue Takoro mojaxoja Io-
3BOJISIET HauOoJee IOJHO M JOCTOBEPHO
OIpeEIUTh BCE CYLIECTBYIOIHE B3aMMOC-
BSI3H, MPOSIBISIFOINUECS TIPU PUTOTOBICHUN
KOPMOBBIX TPOyKTOB B Bujae 31IM u komOu-
HUPOBAHHBIX KOPMOB, AaTh UM OOBEKTHBHYIO
OLIEHKY, a TaK’ke 000CHOBATh palliOHAJIbHbIE
IapaMeTpsl poliecca CyIKH HEPACTBOPUMO-
ro KOMIIO3UI[MOHHOTO OCTaTKa.

IIpu 0OpaboTke SKCIEPUMEHTAIBHBIX
JaHHBIX, TMOJYYEHHBIX B MPOIECCE HCCIIe-
JOBaHMH, WMCIIOJIB30BAINCH METONBI CTaTH-
CTUYECKOW 00pabOTKU ¢ MPUMEHEHHEM IPO-
rpamMm KPS u Statistika-7.

Pe3syabrarsl ucciaenoBanni. Kak no-
KazaJld ucciaeaoBanus, 1t nonydenus 3LM
HEOOXOAMMO MPUMEHEHHE TPEX B3aMMOCBSI-
3aHHBIX TEXHOJOTUYECKHUX y3JIOB:

1) nogarome-no3upytomero (I1Y);

2) e3UHTETrpUPYIOIIE-IKCTPAKIINOHHO-
ro (JI9V);

3) omxumarotie-npeccyromero (OITY).

[Ipu panee mpoBenEHHBIX TEOpETHYE-
CKHX HCCIIEIOBAHUAX ObUIM MOJY4YEHBI ONTHU-
MaJibHbIE MTapaMEeTPhI BhIIIE MePEUHCIECHHBIX
y3J510B [6, 7, 8].

KpomMe oTMEUYEeHHBIX JIEMEHTOB B TEX-

Hosorun moxydeHus: 31IM u koMOuHUpO-
BAaHHBIX KOPMOB 0O0s3aTEIbHBIM SIBIISCTCS

MPUMEHEHHE TaKOW ornepanuu Kak cymka. C
1[e1bl0 0OOCHOBAHUS PAllMOHANBHBIX Mapa-
MeTpoB npouecca cymku HKO s nposene-
HUS PErpecCHOHHO-KOPPESIIMOHHOTO aHa-
nu3a ObUIM BBIJIETEHBI 3HAYUMBbIE (DAKTOPHI,
KOTOpBIE€ YCTaHABIMBAJIUCH C YUETOM OIpoca
CIIELIMAIMCTOB U Kputepus [lupcona:

1) a /T — Temneparypa CyImKd B Kame-
pe, °C;

2) a/K, — K03pHUIHEHT BO31yX000Me-
Ha B KaMepe CYUIMJIKH, M*/dac;

3) a/d — cpenHeB3BEMIEHHBIN TMAMETP
YaCTHIl, MM.

VYCTaHOBIEHO, 4YTO MPOLECC CYLIKH
HKO xapakrepusyercs cieayrolienl 3aBUcu-
MOCTBI0 00mIero Buaa (1):

yJt.=f[(a/T); (a/K); (ay/d)] —min (1)

rzie y/t. — IpoJoKUTENBHOCT CYLIKH, MUH.

B tabauue 1 npeacraBneHsl GpakTopsl
nporiecca U ypoBHH MX BapbHpoBaHus. [lo-
Clie peaNn3alyy SKCIIEPUMEHTa 10 MaTpPHUIIE
TUTAHUPOBAHMS U TIOJYYCHHUS JAHHBIX TIPOBE-
JIeHa X MaTeMaTu4ecKas U cTaTudeckast 00-
paboTtka (Tabm. 2).

Ha ocHoBe npoBenéHHON MaTeMaTnye-
CKOHl 00pabOTKH IKCIEPUMEHTAIbHBIX JIaH-
HBIX OBLIM TOMY4YeHBI 00JIACTU HKCTPEMallb-
HBIX 3HA4YEHUH, NpuBeAEHHBIE B Tabnuue 3.
3areM BBINIOJIHEHA Tpaduueckas MHTEpIpe-
Talusl TMOJIYYCHHBIX 3aBUCHUMOCTEH B BHIIE
JIEeTEPMUHUPOBAHHBIX TTOBEPXHOCTEH OTKIIH-
Ka U ux cevyenuii (puc. 1, 2, 3).

Tabanna 1 — ®akropbl 1 YPOBHHM BapLUPOBAHMA JIsl IpoLecca

dDakTopbl
Ypo
poBiH a,/T,*C a/K , w'/a a/d , My
BepxHnuil yposens (+) 110,0 12,0 0,8
OCHOBHOM ypOBEHb (0) 105,0 10,0 0,5
Huxuuii ypoBeHsb (—) 100,0 8,0 0,2
WNurepBan BappupoBanus (E) 5,0 2,0 0,3
Tabauna 2 — PerpeccuonHblii aHaJIM3 32aBUCHMOCTH ), = f (a,, 0., a.,)
CrannaptHoe | Koappunuent | Koappuunent 3HaYNMMOCTh
Kputepuii | orkioHeHue | koppeasiunu | gerepmuHanum |F-kpurtepuii| F-kpurepus
(o) (R) ®)
74— opt 5,711 0,954 0,910 5,597 0,036
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Taoauna 3 — O6aacTi IKCTPEeMAJIbLHBIX 3HAYEHU

Kpurepuii

a/T,°C a/K , w/u

a/d , Mmm 71 MHH.

V> min

0,23/105,0 0,14/9,0

0,16/0,5 40,0/41,0

WO0-10 W10-20 B 20-30 @30-40
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3akmoyenune. B pesynpraTe mnpose-
JEHHBIX SKCIIEPUMEHTAIIBHBIX UCCIEA0BaHUN
YCTAHOBIICHO, YTO MUHUMATLHAS NPOOOIAICU-
MeNbHOCMb CYUKU YACTUY Hepacmseopumo-
20 KOMNO3UYUOHHO20 OCMAMKA 6 azpezame
muna «CIIHC-4-Ynuseepcany cocmasnsiem
40 munym, u nOoCTUTAaeTCs MPU CpeIHEB3BE-
meHHoM auametpe yactui 0,5 mm; koaddu-
[IHEeHTE BO3yX000MeHa B Kamepe — 9 m*/uac;
TeMreparype cyuku B kamepe — 105,0 °C.

Ilpu smom cymmapHas s31epeoémKocms
Haxooumcs Ha ypoeue 60,9 kBm-c/ke.

[TonmyueHnble Hay4YHO-0O0OCHOBAHHBIC
MOJICNIM ¥ TapaMmeTpbl pabodero mporecca
NPUTOTOBJICHUST KOPMOBBIX TPOJIYKTOB IIO-
3BOJISIT MCIIOJIL30BaTh HMX TPU IMPOEKTUPO-
BaHUM TEXHOJIOTUH U TEXHUYECKUX CPEJICTB
JIBOWHOTO Ha3zHaueHHs (KOPMOBOTO M TIHIIE-
BOTI'0), MPH COOTBETCTBYIOIIUX YCIOBUSX K
MIPOU3BOACTBY U TPEOOBAHMSIX K O€301MaCHO-
CTH Y DHEPTeTHYECKOW IICHHOCTH.
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