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PA3PABOTKA U UCCJIEJOBAHUE BBICOKO?®®EKTHUBHOM
CYIIMJIIBHOU YCTAHOBKMU JJIAA MACJIMYHbBIX CEMSH

Ymupszaxos Pycnan Abunoaesuu
cm. npenooasamens, kageopa « Tennosnepeemurkar» Kazaxckuii acpomexnuyeckuil
yuugepcumem umenu C. Cetighynnuna, . Hyp-Cynman.

B mnactosimee Bpemsi B KazaxcraHe NpakTHYECKH Bce MOTpedisieMoe
PecniyOiukoil MOACOMHEYHOE MAacjo, HUMIIOPTUPYETCS W3 JIPYTUX CTpaH.
CnoxuBuIyrocsi 0OOCTaHOBKY MOXHO  HU3MEHSTh, 3aMEIIeHHEM  HUMIIOpTa
MOACOJIHEYHOT'O0 MAaclia OTEYECTBEHHOU MpoayKiuen. CeMeukn MoACOHyXa YKE B
HACTOSIIIIee BpEMs BBIPAIMBAIOT Ha MOJISIX Hamiel PecnyOnuku, a obopyaoBaHue
JUIsS. TIPOM3BOJICTBA Macjia MOXKHO pa3padoTaTh B MPOCKTHBIX HMHCTUTYTaX U
W3TOTOBUTH Ha OT€UECTBEHHBIX MPEINPUATHSIX.

[Ipouecc mpou3BOACTBA IMOACOJHEYHONO Macjia MOXKHO pa3eiuTh Ha
CJIEIyIOLIME CTaJMH: CO3PEBAHUE CEMEUKHU Ha IoJje; yOOpKa; COPTUPOBKA; CYIIKA;
XpaHeHue; oOpyIIeHUE CeMsIH; Cemapalus; OTKUM WM dKCTpakius macia. Hamu
Obl1a BbIOpaHa, CTaAusl CYWIKM CEeMAH NojacoiHedyHHka. Cylika oOecrieunBaeT
OBICTPOE CHIDKEHHE BIAXHOCTH MAaclo CEMSH 10 BEJIMYMHBI, TPH KOTOPOM
oOecrieunBaeTcs Oe3zonmacHoe ux xpaHeHue. Cylika SBISIETCS HEOOXOIUMOM
TEXHOJIOTUYECKOW oOmnepauudel MNpu NOATOTOBKE MAaCIUMYHBIX CEMSAH, Kak K
XPaHEHHIO, TaK U K TepepadoTKe, Tak Kak 3(hPEKTUBHOCTh MepepabOTKH UX TAKKe
HAaXOJWUTCS B MPSMOW 3aBUCHUMOCTH OT ONTUMAJIBHOM KOHEYHOM BJIAXKHOCTHU
MAaCJIMYHBIX CEMSIH.

[Ipy XpaHeHMM MAaCIMYHBIX CEMSH C TOBBIIMICHHOW BIIA)KHOCTBbIO OBICTPO
YCUJIMBACTCSI MHTEHCUBHOCTh OMOXMMHUYECKHX MPOILIECCOB, OCOOCHHO JbIXaHUS,
KaK caMHX CEMSH, TaKk M HaXOJSUIUXCS Ha CEeMEHaX MHKPOOPTraHU3MOB.
NHTeHCUBHOE JbIXaHHWE BBI3bIBACT JajbHEMNINIEe TMOBBINIEHUE BIAXKHOCTU U
TeMIEpaTypbl CEMSH U TaKUM OOpa3oM YCKOPSIET UX CaMOCOTPEBaHUE U TMOPYY.
BricymmBaHue Maciau4HBIX CEeMsIH JI0 BJIQXXHOCTH, O€30MacHOM Jisg XpaHEHUs
HAJIe)KHO OOECIeYnuBaeT HMX JUIMTEIbHYIO KOJUYECTBEHHYI0 U KAa4eCTBEHHYIO
COXpPaHHOCThb. Tak MJisi CEeMSIH BBICOKOMACIMYHOTO MOJCOJIHEYHUKA, BEIUYWHA
0e30macHOM JIsl XpaHEHUs BIAXXHOCTH JIOJDKHA HAXOJIUThCS B mpezenax 6-7%.

CBexxeyOpaHHBIE CEMEHA OTJIMYAIOTCS OYeHb HU3KOM CTOWKOCTBIO TIPH
XpaHEHUH, OCOOCHHO TPH BBICOKOW BIIAXXHOCTH 3acCOpeHHOCTH. [Ipm xpaneHuu
CEMSIH XMMHYECKUM H3MEHEHHSM B TIEPBYIO OYEpEIb IMOABEPTaroTCs OETKOBHIE
BEILIECTBA.

CemeHa BBICOKOMACIUYHOTO TOJICOJHEYHHUKA HAJIEKHO XPaHSITCS, €ClU
BIIAKHOCTH MX He Gonee 6-7%, a Temneparypa cHuxkena 10 10 °C u nuxe. Ilpu



BIOKHOCTM  BBINIE  KPUTUYEeCKOM u  Temmeparype  20-25°C  mis
CBEKOC(OPMUPOBAHHBIX MApPTUA CEMSH IOJCOJHEYHMKA, HAYMHAETCS IPOLECC
OpO’)K€HHME  MHKPOOPraHM3MOB, WHTEHCUBHO UAYT TUIAPOJIUTHUYECKUE U
OKHCIIUTENbHBIE TPOIECCH, YTO MPUBOAUT YXYALICHUIO KayecTBa CEMSIH
IIOJICOJIHEYHHMKA KaK MAaCIMYHOTO ChIPbSL.

Ha pnurenpHOe XpaHeHME 10 NEepepabOTKU ClIeAyeT 3aKiaJblBaTh CEMEHA
HOJICOJIHEYHHKA BJIAXKHOCTIO Bble 2%, TMPOCYHIEHHbIE J0 KPUTHYECKON
BIIAYKHOCTH (6...7%) U OXJTAXKICHHBIC 10 HU3KUX TEMIIEPATYD.

PexXuMbl CyIIKH CeMSH MOJCOTHEYHHUKA 3aBUCSIT OT MX HAYaJIbHON BIIAXXHOCTHU
U OHAa PErJIaMEHTUPYIOTCS HWHCTPYKIMEH Mo cymke. Beiciime mnpeaenpHbie
3HAYEHHS] TEMIIEPaTyphl CYIIKH HAarpeBa CEMsH MOJCOJHEYHHMKA MPH Pa3IMUHbIX
cnocobax CymIKM B MIaXTHBIX, MPSIMOTOYHBIX U OapaOaHHBIX CYIIMIKax
npuBeAeHBI B Ta0. 1.

Tabmn 1.

Hauanena | Ilpomyck | Harpe | IlpenenpHble TeMIepaTypbl CyIIMILHOTO areHTa

o a ceMsIH B OpnHoctynenyato | JIByxcrynenuaro | bapaba
BJIAKHOCT yepes CEMSH | M IIIaXTHOM C.y. M H
b CeMsH % | CYIINIKY IIIAXTHOM C.y.
Jlo 15 1 55 120 120 250
Jlo 20 2 55 115 115 350
Bonee 20 2 55 110 110 350

TexHomornyeckass LIEHHOCTb CEMSH IIOJCOJIHEYHUKA OINPENEISETCS €ro
MacCJIU4YHOCTBIO, COXPAHUTh KOJMYECTBO M KadyecTBO Maciia. B mpouecce cymiku
MOJKET MPOUCXOAUTDH JTUO0 CHUKEHHS JIMOO yBEIMYEHHS )KUPOBBIX KOMIIOHEHTOB.
HampaBneHHOCTh 3TUX MpEBpallCHUl 3aBUCHUT OT BJIAXHOCTH CEMSH W OT
NPOJOJDKATEIBHOCTH MX HarpeBa. llpu oONTUMaiIbHBIX pPEXHUMaX CYLIKU
cColepKaHME Maclia B CEMEHa YyBeluuMBaeTcs. B macino  mepexoasT
COIYTCTBYIOLIME €MY BEILECTBa, COJEpXKAIIUEeCs B CEMEHAaX KapOTHHOWBI,
CTEpOJIbl U1 BOCKOOOpa3HbIe BeulecTBa. B Ta0n.2. npuBeneHbl GU3NKO-XUMUYECKUE
CBOICTBA CEMSIH MOACOJHEYHUKA [ 1]

Tabn.2
No Ceoiicmeo Eo.u3m. 3Hauenue
1. | AOcosmroTHas Macca CEMSIH T 40...98,1
2. | OtHOCHTENIbHAS [NIOTHOCTD r/em® 0,651...0,827
CEMSH
3. |Macca 1 M cemsn KT 330...470
4. | O6wem 1 T cemsH M 2,1..31
5. | UctuHHBII 00beM 1 T ceMsiH M 1,2..15
6. | Jlyzxucrocts % 40...52
7. | CKOpOCTh BUTAHHS M/C 3,2...8,9
8. | Yrosa ectecTBEHHOr0 OTKOCA rpaj 31...45
9. | TemtoeMKkoCTE Kmx/kr.x 1,51




10. | TemmepaTyponpoOBOIUMOCTh M%/q 6,15...6,85-10*

B Hacrosmias Bpemsi ceMeHa TOJCOJIHEYHWKA CyIIaT B  IIAXTHBIX
3epHOCYIINIKAX, B PEIUPKYJIAINHNOHHBIX 3€PHOCYIIMIKAX © B CYIIAIKaX
OapabanHoro Tumna. OCHOBHBIMM HEAOCTATKAMHM 3THUX CYIIWIOK SIBISETCS
HEPAaBHOMEPHOCTh CYIIIKH, TMPOIECC CYIIKH 3aHUMAeT MHOTO BpPEMEHH U
MIPOUCXOIUT HEPABHOMEPHBIN HArPEB CEMSH MOJICOJIHEYHUKOB. Bee 3To mpuBouT
K HapylIIEHHI0 OMOXMMHUYECKOrOo cocTaBa sfAjep ceMmsiH. s HCKItoYeHue
BBIIICYKA3aHHBIX SIBIICHUS HAMU ObUIM MCCJIEAOBAHbI TEXHOJIOTHYECKUE, (PU3UKO-
XUMHUYECKHUE, Terio-husndyeckue, repmorpaduyeckue, copoMOHHO-CTPYKTYPHbBIE
CBOMCTBA CEMSH IMOJICOTHEYHHUKA U ()OPMBI U BUIbI CBSI3U BIIarv B HEM.

Jl1st TeopeTuduecKkoro 000OCHOBaHUSI METO1a MHTEHCU(UKALIMS TTPOLIecca CYIIKU
ObLTM OMpe/eleHbl MEXaHU3M CBSI3M BIIATM CEMSH TOJICOJIHEYHUKA, KOTOPBIM
OTpEIeIIAET TEMIOMACCONEPEHOC B MPOIIECCE CYIIKH.

[Tomy4yeHHble  IepUBATOTpaMMBI ~ HAarpeBaHWE CEMSH  IOJICOJTHCUHUKA
MO3BOJIMIIM  OOOCHOBAaTh JOMYCTUMYIO TEMIIEpaTypy HarpeBa marepuana. Ha
OCHOBE TOJIYYCHHBIX 3KCIEPUMEHTAIBHBIX H30TEPM COPOIHUU-TECOPOIINN CEMSH
MOJICOTHEYHUKA TPOM3BEICHA KiacCU(pUKAIMs MaTepuaja 10  KOJJIOWIOM
(U3MYECKOM CBOWCTBOM, a TaKXe€ paccuuTaHbl JudPepeHInanbHbe |
WHTErpalibHble (QYHKIUU pacpenesieHue mop  mo paaumycaM. Ha ocHoBe
COpPOITMOHHBIX JIAHHBIX PACCUUTAHbl HOMOTpaMMa IS ONpEeNEJICHUE SHEPTIUH
CBS3M BJAard CEMSH IIOJICOJIHEYHUKA YACIbHBIA 00bEM MHKPOIIOp, YAENbHas
MOBEPXHOCTh MW 4YHCTas TerioTa jecopouuu wmoHocios. [lo BenuumHe
MaKCUMaJIbHOTO TUTPOCKOMUYECKOTO BIATOCOACPKAHUE CEMSH IMOJICOTHECYHHUKA
OIICHEH TMPeCIbHBIA COPOIMOHHBIN 00bEM «I10 Bosie» [2].

Ha ocHOBaHMe KOMIUIEKCHO aHaJi3a CBOWCTB CEMSIH MOJICOTHEYHHMKA Kak
00BbEKTa TEIJIOTEXHOJOTMYECKOT0 00pabOTKHM MO0 3HAYEHHI0 MAaKCHMAJIbHOTO
TUTPOCKOTTMYECKOTO  BJIATOCOJICP)KAHME IO  KJIacCH(UKAIMOHHONW  TabJuIle
npodeccopa Myxugauuoa J[.H. [3] BweiOpan cCymmuibHBIM — ammapar
a’po(OHTAaHHOTO THUTIA.

Onucanue YKCIePUMEHTATIBLHON CYIIMIIBHON KaMepbl ¢ (POHTAHUPYIOIIUM CJIOEM

[Tpexxne Bcero, mepel HayaloM KOHCTPYMPOBAHHUS SKCIEPUMEHTAIbHOU
YCTaHOBKH, OBLJIM U3YUYEHBI YCIOBUS CYIIECTBOBAHUS (DOHTAHUPYIOIIETO CIIOSL.

Bricota donTanupytromas cnosi Ho=30cwm, do=3,2, otctoga cienyetr 30>6.,4.
[Tocne Toro, kak Bce ycnoBus "dhoHTaHUPOBaHUS" OB COOJIOICHBI, MBI TTEPEILIN
K BBIOOpY BcroMmoraTelbHOro ob6opynoBanus. CaMbIM BaXXHbIM NpPUOOpPOM B
YCTAaHOBKE MBI CUHMTAaE€M CTaHJApTHYIO [uadparMy, C TOMOIIBIO KOTOPOM
U3MEPSIETCS] CKOPOCTh BO3yXa, KOTOPHIH MOJAIOT B CYIIMIBHYIO KaMepy.

CranpaptHas nuadparmMa Oblla CHEHHAIBHO pPACCUMTAHAa Ha JAUAMETP
BO3/yxoBoAa (99MM) M B 3aBUCUMOCTH OT pacxoja Bo3ayXa (KOTOpPbIA ObLI
U3MEpEeH TpY TMOMOIIH JIONACTHOrO aHemomertpa). [lokasaHueM mMoaydaembIX OT
nuadparmbl SBISETCS PA3HOCTh JABICHHUM JI0 M TMOCJE CYXAIOLIEro yCTPOMCTBA.
J51s TOro 9TOOBI U3MEPUTH ATOT TIEPEnaj JABICHUS, Mbl UCTIOIH30BAIH YAIICUHBIN
OJIHOTPYOHBI MAaHOMETD.



JUist  u3MepeHus TeMIeparypbl CYLIMJIBHOIO areHTra, ObUIO PELIEHO
UCIIOJIb30BaTh TEPMOIIAPY B Iape C MUJLIMBOJBTMETpoM Tuna M-64. Tepmonapy
PELININ YCTAHOBUTH HEMTOCPEACTBEHHO Ha BXO/E B CYIIUJIBHYIO KamMepy.

JUis u3MepeHus mepenaia [JaBiI€HHUs B CJIOE€ CEMEYeK, ObUIO pEelIeHO
YCTaHOBUTH IUTYyILEpa J0 M HEMOCPEACTBEHHO B CYIIWJIBHON Kamepe, a K HUM
[0JICOEIMHUTD YalICUYHbIN OAHOTPYOHBI MaHOMETP.

Jlig perynupoBaHUsl CKOPOCTH BO3AYLIHOIO MOTOKa ObLIA M3rOTOBJIEHA 3a-
ClIOHKa. BpiOpaB Bce BcnomorarTenbHOE€ OOOpPYIOBAHME MblI MPUCTYNHINA K
W3TOTOBJICHUIO JIA0OPAaTOPHOIO CTEHJA, H300paXEHHOIO HAa CXEMaTHYECKOM
pucyske 1.
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Puc. 1. DxcriepuMeHTanbHasi yCTAHOBKA JJISL CYIIKU B a3pO()OHTAHHOM CJIOE.
1-BeHTUNSATOP; 2-cTaHAapTHas nuadparma; 3-kamopudep; 4-cymuiabHas Kamepa,
S-MuIMBONBTMETp; 6-U-00pa3Hbiit MaHOMETp; 7-1UTylepa [l CHATUS Tepernaja
JaBleHus; 8-TepMonapa; 9-3acioHka.
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