HA3AHCMAHA

HAYYHO-TEXHUYECKWUWA
CBOPHUK




Kazaxckuii rocy4apCTBEHHbLIR HAYYHO-UCCNen0BaTEeNbLCKNIA
MHCTUTYT HAYYHO-TEXHUYecKoi nHhopmMmaunm

HOBOCTU HAYKM KA3AXCTAHA
HAYYHO-TEXHUYECKIA CEOPHUK

Boinyck 4 (82)

Anmarel 2004




B Hay4HO-TEXHWU4YeCKOM CBOpHUKe “HoBocTy Hayky KazaxcraHa »
(no 1997 r. — akcrpecc-uHdopMauna) NnyBnukyIoTCa HayduHbie MaTepuia-
bl MPUKNEZAHOMO Xapakrepa ne npuopuTeTHbIM HanpasneHusam passn-
TUA Hayky U TexHukn PecnyBnvikn Kasaxctad. OcHosaH B 1988 1., BbIXO-
ovT 4 pasa B rog,

CBOopHMK NPesHasHa4Yer 4asg HayyHbIx COTPYAHUKOB, pabOoTHIKOB
MUHNCTEPCTE, BEAOMCTE, CIIELMANINCTOB NPEANPUITAN 11 OPraHin3aLni,

PenakuUMOHHBIA COBET

H. C. Bextyprados, akag. HAH PK, A.T.H. (npeaceparesib);
B. A. Kembaes, k.0.H., (3am. npeacenarens);
B. B. MorunbHbeiii, K.X.H., (3aMm. npeacenarens);
A. K. Xapmaram6erosa, o.x.H.; F0. I'. KyneeBckas, K.X.H.;
XK. A. Kapabaes, 1.C.-X.H.; 3. A. MaHncypos, [l.X.1.|
A. C. Canapos, 0,C.-%.H.; n.a. CmupHaBa, 0.6.H.|
K. B. Tbmumruxﬁaea DT HS
A. T. Wowun6aes, 0.7.H.; . I. Yneabko (OTBETCTBEHHbIV cekpeTapb)

ANs CNPABOK

Pecnybnuka Kasaxcrad, 480096, r. AnMaThl,
yn. Borexnbai Gareipa, 221

Ten.: 54-79-53, 54-78-10
Mhakc: 54-70-59
E-mail: dir@inti.kz, ogs@inti.kz

© KazrocUHTW, 2004

COOEPXAHUE

Hayuubie coobLeHus

Koixanravosa P. 6., bumenanva J1. A., Kyaanteprenos C. E.
CuHTE3 U NEepCnekT Bkl MCNONL30BaHNS NONUMMEPoR BeTanHo-
BOW CTPYKTYPbLI HAa OCHOBE aTu 3~ammioxpo"mHaTa " arcpvmo—
BOW KACAOTBE .oovvieinies O B RN L DO AR
Horep6ekos b. 0., wnamsa C. I". nekrpoxumuieckoe Boiae-
neHue NNatTuHsl U3 XAOPUAHBIX DACTBOPOB ..ooiviiiie e,
KynaxaHor K. C., Omapkynos T. O., Abasikapymosa A. 1.,
Hanposa A. M. Katanutu4eckue 1 pusnko-xummdeckmne ceoii-
cTBa MOAUMMLIMPOBAHHBIX HAHECEHHBLIX NanNagneBbiX U HUKE -
NIEBbIX KATANU3ATOPOBE ....uie. detlin TR T e | 1) o :
Bulummbaes B. K., Cataes M. Y., AanfieKOB . E. ,D.exnopa—
M9 BOOHOTO MOTOKA B anc.o.pﬁepe C HEMOABWXHLIM GNOEM ...
Buiummbaes B. K., Caraes M. M., AnteinBerxos @. E. QuncTka
CTOYHEIX BOL KPACWITBHO-0TASNOYHbIX MPOV3BOACTE MO.BM_C]JM-
LMPOBaHHLIMKU aKTUBMPOBAHHBIMIA YTAGAMU ..o

Wiapacuer A. LL1., Kanaxos K. H. PaapaboTtka u uccnenosanve

annapara ¢ NPOBaNLHLIMW TAPENKaMi G NPOACHLHO-TIONEPeY-
HbIM CEKLUMOHUPOBAHWEM DAO0OUCIH BOHBl .\ iveeiriciiis e eeneeeeeens
Erurtaesa A, X., bacuios A., baewosa A. K. O6 oBpazoBaHun
COGMHEHWUA Xenesa npu Nonspyusauun NpoMsiLlNeHHbIM
nepemMeHHbLIM TOKOM XEenesocoiepaliux 0TX0A0B B XN0Opn/-
HBIX PACTBOPREX vvvvvivriniares S R e A e B
bypaxra B. A. Pazsutue nQTeHLLtdOMETpM‘{EGKMX MeTO[0B
aHanuza oObEKTOR GKPYKAIOLWER cpeab ..
Capumes A. A. OueHka cTabuneHocTH pafimb: oﬁopyp.oaauuﬂ
TEXHONOFMHBCKUN CXBM st i taghasamais s s s s s
Ocnaxosa A. O., Kokeraes A. M. MaremaTtnigckoe Moaenmpo-
BAHWE MPOMBILLNEHHBLIX OBBLEKTORB YNPABAEHUS ovvvvrei v,
Buneuxuii M. T., Kacenog A. K. Pesynsrtarel nccnegosaHud

Ha KOMMBLIDTEPHON MOABNIY BPEMEHW GIYCKOMNOALEMHBIX
OREPALIAT TP BYDBHIAM s e shis fvs i evon i ossassisss s Siaesmsess
Lurinbaes A. []. KOHCTRYKTUBHbLIE MEpb! 3aLlMThl COOPYKE-
HAA HE KAHETAX OT PASMBIBOB «.1uierurereirreniresanigersaneiesraniinn
Liynmbaes A. [. O conpsekeHun NOTOKOR B HM)!(HEM Beede
COOPYKEHUM ..ooeyerririernens R S L R e S
Kynaxarnor T. K. MexaHusaumsa PackaTku CNOBHOMO TECTa ...

3.

15

17

28

33

37

42

51




HBparumosa J1. M. Vicrnionesosasue WIK- MSRWEHMQ rpm
KOMYEHWUW B 91EKTPOCTATUHECKOM NoNe .. ;
Mensenxos E. b, TlonyyeHne cycna ua BMHorpa,n,HaM MEsn
NP NEPEMEHHOM . OABAECHUM L, .uuvruy e rewrrnrssesonsyirsesnesnrsnsinymoss
lantap C. /1. BausHWe KOMIOHEHRTOB HeKapCTBBHHbIX pac-
TEHWIA Ha apomamoﬁpaaoaaﬂme W XPaHUMOCNOCODHOCTL
MACOMNPOAYKTOB ....uves e e S g s e oY 51
llanxoBa M. K. Bawanue TonuHamdypa n Meaoqmnhuoﬁ
MOJIQ4HOKUCOWK 3aKBACKWU HE WBMEHEHNE NETY4nX Kapbo-
HUIBHLIX COBAVHEHWI 1 XUPHBLIX KUCHOT B GOPMOBAHHOM
N O T O YT € s o S e R s S LR 5 i o T
Bexmaxarosa H. E., Lemwypa O. H. lLtamm rpuba
Trichoderma viride F-1 ang sawmrsl pacteduin ot qmm~
NAPAZUTUHECKINX HEMETOM «ivitieiierriaebii it ieniansissssasasdiaanssnin,
eminypa O. H. LLtamm rpuba Trichoderma wrtde E-1),
oBnafanLnii MHCEKTULMAHON aKTUBHOCTLIO .
KemBaes b. A., [xarnrasues A, K. Hayuroe oﬁecneqeme
OTPACNEN CefbCKOXO3AMCTBEHHON Haym m:m npomsaoncrse
3jepHa . S P e T T A e e e
Ky,qauﬁepreHaBM C K’omaﬁaea)f( M ﬂapamemm AKONOTK-
YECKOW NA2CTUHHOCTY 1 CTaBUNLHOCTH COPToOBPAZILOR
APOBOTO A4YMeH:n 409 Cenekuny Ha NMpoayKTUBHOCTL ...
Oxrapbtaesa H. BaaUMOCBA3L KAUECTBEHHbIX noKasarenen

A DA T U Bl A A M R
letpos E. I, lNetpos C. E. IcNnonb3GBaHWe THE340BLIX CXEM
Nocagky paspesaHHbiMie KNYBHAMI KapToOhensd ..o,
letpos E. 1., Metpos C. E. YpoxahHocTs KApTohens B 3asu-
CUMOCTY OT YNCNA OKYHUBEHNIA ...t i seaiemees e oo
Hacwues 6. H. Bnusitve BUOMENMODAHTOR W yaaBpeHnii

Ha arpodusnyecKne nokKasarTen KalTaHOBbIX NOYB ..............
Meweruy B. H. Cuctema ynyqiieHus ceaHbix CeHOKOCOR

B NECOCTEMNHON 30He CeBepHOrc KasaxXxCTaHa ..voveveeveeiiniiennns
Mycaesa A. C., Beegonodos 2. 5. CBsazb M3MEHYUBOCTI
NUrMeHTaLWMA BONOC © BapuabenNLHOCTBIO WX MUKDOMETpMYe-
CKUX NapameTPOoB Y KaAPaKYNBCKUX ATHAT ...\, ocomrrimieooiiinnin,
Bakreifaes M. C. TexHonomHecKke 0COBeHHOCTI BOTMROWS-
BOAOCTBA CBMHEN B YCNOBMAX MnH-depm CesepHoro KazaxcTaHa ..

Uudbopmaums ............ S e b Sl

76

83

87

101

104

110

114

19

123

126

131

136

143

36,41,45,75,82, 100, 108, 122, 142

MAZMYHBbI

FuinbiMu Xxabapnap

Kovixavranos P. 6., bumenanna J1. A., Kyaaticeprenos C. E.
3Tun 3-aMUHOKPOTOHAT NEH aKPUN KbillKbibl HEri3iHaeri
HeTanH KYPLINLIMLIHAAFL NOAUMEPTERAl CUHTE3NeY KaHe
MBNABABHY BONBIIBEL) 1 s atdensnesrin sssnmemnranosssysinesine duba sranemnss
Hekepbekos b. 10., lnakosa C. [. XnopwaTi epiTiHginepaeH
naaTUHaHbl aNeKTPOXUMUSIIbLIK BB ANy i i
Kynaxanos K.C., Omapkynos T,.0., O5aikapivosa A1,
Havposa A.M. Xanateinran nannaguni Xane dukengi moandgm-
KalManaHFaH Katanusatopnapibii Karanutukanbik, KaHe '
GUINKO-XUMNANLIK KacueTTepi.. 4

Eitimbaes B. K., Caraes M. 1., Aﬂrbmﬁems (I? E Cy aFbiHbLIH
KO3FanManThbiH K.aGa‘rru aacopbepne Aexnopauusnay ...
Giwimbaes B. K., Caraes M. 1., AnthiHbekor @. E. Bosay-
HeHuey eH.u[plmHlH aFblHAbl Cynapbii akThBTesreH K@M:pnep-
MEH TABBPTY tiviieemsiivneeans e SsEan A B e e
Wapadgmes L. A., Kanaxos K. H. Xymbic aiimars KengeHeH -
TIK CEeKLUMANaHFaH ﬁamphmFaH Tapenkach Gap annapart xacay
XKaHEe 3epTiey..
ErinGaesa A. )K Eaewee A Eaewosa A K Tewpr ﬁap
KanabKTapas xnopuari epnm,u.mep,qe eHepKoCcinTiKk alHbIMank
TOKMNEH ncnnpmaauwnﬂafannam Temip KOCLIHABITADR B HbIH
TY3inYi TYPANb! . AL
bypaxta B. A, KopLuaFaH opTa HblcaH,D,ElpblH Tan,ﬂ.ay,ubm
NoTEHUMOMETRUKANLIK 84ICTepiHiH gamysl . oD e
Capuer A. A. TexHONoOrnanslk cxemanap maﬁ,ubunapthbm
KYMBIC IGTEY TYPAKTHINBIFBIH BAFANAY ...,
Ocnanosa A. Q,, Kokeraes A. M. Backapyabii oHEpKaCinTik
HBLICAHAAPbIH MaTeMAaTUKASbIK, MOAENALY «......... R
Buneukuii M. T., Kacenos A, K. Byprbinay Kesiraeri Tycipy-
KeTepy aManbiHbib YaKbliThiH KOMNbIOTEPRIK MOLENAE 3epTTey
HaTuxenepi......... ki e S DI TRVTTI L« WY WA TN o
WethbiGaes A. 4. KaHanpapAass FuMapattapibl Wawaat
KOPFayObiH KOHCTRYKTUBTI LUAPAMADDBL ceuniuoitiiincmnmeaieiiniaienaes
WipthmbBaes A . Fumapatrapnsid Temenr] beedinge. arbm,n,ap-
Abl TOFLICTBIPY AWML ..ooeeiiannes e X e R 21 Loyt JOO WL W (ST TR
Kyna»cauoe T. K. Katnapasl kambipibt xakonb MexaHmaa—

HE7 2071 1 L SRS R s I ST PR ey S L WL U L TR SIS

15

17

22

25

28

33

37

46

51

58

65

70




OHepTabbIiCTap .......... e

MBparumoga J1. M. 9nekTpocTaTukansik epicTe wicTay

Ke3iHOoe MHOPaKe3kn cayneneyni KOALaHY ........ e s . T
Mepaseakos E. B. Xysim LuMKiaaTbm'buH ﬂ.e:b'opmauwsmany
e e T s s o WO DR R SRR RS st 183

Fanrap C. /1. ﬂ.BDIJ‘EtK emm,u,m'ep KﬂMHOHBHTTEpIHiH er eﬂle.e-
piHOe xoll nic Tyainyl meH cakrany KacueTiHe acepi .. o kT
Lianxosa M. K. @opmManadran €T eHiMaepiHaeri \:‘!.IJK.I:IUJ
KapﬁoHunb,qi KOCHINLICTAR MEH Malibl KblLIKbUapabiH

asrepyiie TonuHaMmbyp MeH Me3oPUNbai CYTKLILIKbILI
ALBITICHIEBIH B, BEED s i b st S sswhivs s vy S s 92
Bekmaxarosa H. E., Wemwypa O. H. Bcimpiktepai
huTonapasnTukanblk HemaToaTapaal KoprayFa apHanrad

Trichoderma viride F-1 caHbipaykynaFbiHiiH WTEMbl v a7
WUiemuiypa O. H. UHcekTuumayi 6encenginiri 6ap Trichoderma
viride F-1 caHbipaykyaarbiHbIH WTAMBI ... e 101

KembGaes 5. A., XaHraanes A, K. ACTHK oHAIpYSe
AYBIILAPYaLIbUbIFL FhiNbIMbIHbIH CAMANAPbIH FolNbiMU

KataTANMBCEI T BIY | ouirn s s ibieisne dsass s iyaslae s i 104
Kynanbeprenos M. C., KoxaBaes XK. M. BHimainikke cenex

LMsnay YLiH xasabik apna copTyarinepidiy, aKoaoruansIx

WMIAFIWTIK XBHEe TYPakKTbinblK napaMeTpnepl ... SRR R e 110
OxrapBaepa H. Bupaii fsHiHiH cananbik, KBpCBTKIUJTEEpiHIH,

e3apa 6alinaHsichl ...... e Y N N O AT S 114
Merpos E. 1., Metpos C. E. Kapmdaen,qm KBC!J’!I'BH TyﬂHekTepJH
OThIDFHIBYALIH YANLIK CXEMECHIH KOAOAHY ....... I e 118
lerpos E. 11, lNeTpos C. E. Kaprodenbain TYNTey canbiHa
GannaHbiCTLl OHIMAIIN ... ...... T, Y Ty e TOE S S R 123

Hecwes b. H. Eﬁomenwapamrap MEH TbIHaMTKbtmTaﬁﬂbiH
KYPEH TOMbIPaKTaPALIH arpodusnkansik KepceTkiluTepain

o I T e 126
Metwwetny B. H. ConrycTik KasakcTaHHeiH opmaH,ﬂ.bi,u,ana aiima-
FbIHOA ErinreH WenwanFeiHbiH XakcapTy KYReci.. S loT

Mycaesa B. H., Becesonogos 3. b. Kapakyab KUHnapbiHbll-{
KYHOERIHIH, MUIMEHTAUMSNAHYBIHBIH 83reprilTiriHin onapabiH
MUKPOMETPIKANLIK, napame‘rpnepmn—g BapuabeneniniriMex
DAAREHBI B 2o i sas o s s R e s cur s 136
GakTeibaes M. C. Con'rycnk KazakcTradHslH, afbiH-hepma-

napbl XarpaieHaa WowKads yaaibl OHAIpYLiH TeXHoNor s - _
TIBIK, BPEKIIEITKTED tearrerrerrriassrrean et ierartessnrn e iissssssarnsanennsss 143
36,41,45,75, 82,100, 103, 122, 142

CONTENT

Scientific information
Koizhaiganova R. B., Bimendina L. A., Kudaibergenov S. E. Synthesis
and prospects for use of betain structure polymers on a base
of athyi-3-amino crotonate and acrylic acid ..o
Nogerbekov B. Yu., Shpakova §. G. Electrochemical extraction
of platinum from chionde SOIIHOTE . o erosin shubss e o et LSl M
Kulazhanov K. 8., Omarkulov T. 0., Abdykarimova A, P., DayrrovaA M.
Catalytic and phymco -chemical propernes of modified plated
palizdiumrandnickel Catalysts . uvea i i s
Bishimbayev V. K., Satayev M. |., Altynbekov F. E. Dechlorination
of water flow in ﬂxed bed adsorber .. VB
Bishimbayev V. K., Satayev M. . AltynbekovF E Treatment
of waste water from dying- fmushmg operations by modified
activated carbons ........ BN . AT . L
Uapadunes A. L., Kanaxos K. H. Development and mvest:gatton
of apparatus with grld plates with longitudinal-transverse secti-
oniNG Of WOrKING ZONE ..oveiiiiiiriirasinnnesenanrese ey essense s 5
Eginbayeva A. Zh., Bayeshov A, BayeshovaA K. On formation
ofiron compounds during polaﬂzatfon by commercial alternating
BLFFEIM: oo A R S R 8 g B w48 TS e S
Burakhta V. A, Da\reiopment of potentnometnc methods for analys;s
of environmental objectS ...
Sarivev A, A. Estlmation of equi pment operanon sfablﬂty
of flowsheets ..
Ospanova A, O., KoketayevA I Mathematlcal modehng Uf industrial
e I T B T I Y s s i S s s e s S S S
Biletsky M. T., Kasenov A, K. !nvestigation results of computer
maodel for round -trip time in drilling ..
Shinibayev A. D. Constructive measures for proteotaon of canal
structures from washouls .....c.oovvcenenneinne 1L DL W ads

.Shfm’baye'v A. D. On stream outlet transition of structures......
Kulazhanov T. K. Mechanization of rolling of laminated dough ...,

Ibragimova L. M. Use of infrared irradiation during smoking
in electrostatic field |

Medvedkov E. B, The fundamentais of deformatlon of grape
raw material ..

Gaptar S. L. The mfluence cn‘ medmmal plant comp0n9nts
on flavoring and storage time of meat products ...

7

15

17

22

25,

33

37

42

46

51

58
65

76

83

87



Shayikhova M. K. The influence of Jerusalem arlichoke

and mesophyllic lactic acid culture on change of volatile carbonyl
compounds and fat acids in molded meat product... S L, 82
Bekmakhanova N. E., Shemshura O. N. Tnchoderma wndeF 1

fungus strain for protection of plants from phym paraSItic

nematodes . 97
Shemshura O N Tnchoderma wnde F-i fungus stram hawng

ITSEECC ativie e i aasn s SRR I C RN I, (CCL L SEIT LIS 101
Kembayev B. A., Dzhangaziyev A. K. Scientific support of deveiop-

ment of grain complex of the republic ........coooooii i, 104

Kudaibergenov M. S., Kozhabayev Zh. |. The parameters
of ecologic pliability and stability of spring barley variety samples

for performMance SeIeTHION e veriides o vsvcsbabos b bsinn sesdassnnan st 110
Ongarbayeva N. Correlation of quality factors of wheat grain ........ 114
Petrov E. P., Petrov S. E. Use of hill-drop planting schemes

for cut potato tubers . I AL s
Petrov E. P., Petrov S. E Y|eldmg capacny of potato deperfdmg

on the number of hillings .. L ) O L2
Nasiyev B. N. The influence of blorerlamahon agents and femh-

zers on agrophysical indices of chestnut soils . 126
Meshetich V. N. Syslem for improving of sown meadow‘; in forest-
steppe zone of the North Kazakhstan .........oovmeimennnrccrnenieneens 131

Musayeva A. 5., Vsevolodov E. B. Relation between hair
pigmentation varrabmty and var:ablllty of their micrometric parame-

ters in the Karakul sheep .. S ! 136

Raktybayev M. 5. The technaloglcal pecullanttes of pig breedmg

in conditions of minifarms of the North Kazakhstan ......o.ooonin 143
Information ... 36, 41, 45, 75, 82, 100, 103, 122, 142

HAYYHbBIE COOBILNEHHA

YIIK 544.25.057 MPHTI 31.25.19

CUHTE3 U NEPCMNEKTUBbI UCNTONIb30BAHUSA
NOJIMMEPOB BETAUHOBOW CTPYKTYPhLI HA OCHOBE
STUN 3-AMUWHOKPOTOHATA 1 AKPUITIOBOW KMCJTOThI

P. B. Kosxaviranoga, J1. A. BumenguHa, 0.x.H.,
C. E. Kynaribepresos, [.%.H.

WHCTUTYT NOAUMEDHBLIX MAaTEPUANOR U TeXHOMNOMUA

JuHeknbie 1 cnadoclumTeie NONMMEPHLIE BeTarHbl, CopepXalme
KMCNOTHBIE 1 OCHOBHBIE (DYHKLWMOHAIBHLIE TRYMNNL], NPecTasnaioT B0onb-
WO MHTEPEC, Tak Kak OHW Hanbonee GNM3KA NO CBOMCTBAM K NMPUROLL-
HbIM NosMMepam. CBOACTBA NMHENHBIX NOAMAMPOTTUTOR 1 aMGDOTEDHbLIX
rmaporenei WHPoKo uecnefosaHsl Npkh N3MEHEHMA PasnnyHbIX BHELLHUX
akTopoB, Takux, Kak pH, orHas cuna, NPUPoaa pacTBOPUTENS, TeMmnepa-
TYP@, Npk HANOXKEHMIM SNSKTPUYECKOTO v MardnTHoOro nons. Uay4enne
B3aMMOLEMCTBUA NONNamMMpONnToB C Paz/indHbiMKU COBHMHEHUAMY (KOM-
nAeMeHTapHbIMU NoAMMEpamn, Benkamm, UOHaMN METANIOB, EKapCTBEH-
HbIMW BELLECTBEMMW) BAXHO C LEJIBIO MOAENUDOBAHUS NPOLECCoB, Npo-
TeKaIoLWX B OUOMNOrMYeckyx CUCTEMAX, a TaKkxe A9 UCNoNL30BaHus B
pasnuyHbix 06AACTAX NPKW M3BNEYEHU UOHOB METaJINOR, paa,uefTEHmw ben-
KOB, MMMOBWIM3ALWA U KOHTPONUPYEMOM BhIAENEHUU NeKapCTBEeHHLIX
BELECTE W T, 4.

HoBsle cuHTETHYEeCKue nonmamcponmba BeTanHoBOM CTRYKTYRLI
CUHTE3MpOoBaHbl No peakunn Muxasna ¢ NocneaylLed paankaibHon
nonuMepusauuen. 3secTHo, YTO 3TUA (MeTUA MK M3onponun) 3-amu-
HOKPOTOHATHI HE NOAUMEDPUIYIOTCH, HE CMOTPS HA NPUCYTCTBUE cnocoB-
HbIX K NOAUMEPU3aLIUMM ankunbHbIX FRYNN BCASOCTBUE TOO, YTO MOMEKYIb!
CYUIECTBYIOT B TT-CONPSMKEHHDBIX @HAMUHO- 1 MMUHOTAYTOMEPRHBLIX (PopMaXx,
CTabUNU3NPOBAHHLIX BHYTRPUMONEKYNSPHLIMIA BOOOPOOHBIMU CBHSSIMM,
Hamu yoTaHoRNEHO, YTO BBEABHUE TAKUX BIEKTPOHOAKIENTOPHbLIX MOHO-
Mepar, kak akpunosas (AK) unn metakpunosas (MAK) kncnotsl, npuso-
OUT K Pa3pbIBY BHYTPUMONEKYIISPHbLIX BOLOPOLHbIX CBsIzed, B pesynsTate
KOTOPLIX 0BpasyeTca BETaUHOBLIA MOHOMEP, BCTYNAIOWMIA B DEaKLMIO
nonvumMepuraatyn.



Takmm oBpazom BbIT NOMYYeH Pl HOBbIX NOAUBETAUHOB Ha OCHOBE
3T 3-aMUHOKPOTOHATOR U aKpUNOBOU KUCNOTE, CUHTeaMpOBaHHbIE No-
nuBeTanHbl MOTYT 0BPas3oBaTh XENaTHBIE CTPYKTYPL! C MOHAMW Mepexon-
HbIX MeTallNos, B HaCTHOCTW, ¢ MOHamu megm, daHHele MK-cnekrpocko-
nuy Ans aThn 3-ammHokpoToHaTa/AK (SAK/AK), aTun 3-3TMnaMuHoKpo-
ToHara/AK (33AK/AK) v atvn 3-rnuuunammnHokpoTorata/AK (3TAK/AK)
W WX KOMMAEKCOB C MOHaMK Meay rpencrasnexs B tabn. 1.

Tabnuua |

OaHuHble UK- cnekTpockonuy pasnuuHsix nonuberamHon
3TUM 3-aMUHOKPOTOHATOR W GKPUIOBON KUCTOThI
W UX KOMNNeKCoB ¢ noHamu megu (1)

DyHKUMOHaNnsHanR DAKAKY IGAK | STAK/AKS

" rpynna SAKIAK cu(ll) B'SAWAKAKICu(II) BrAKIAK cu(ll)
v(NH) 3421 3449 3423 3445 3448 3449
v(CH) 2958 2936 2935 2937 2966 2930
v(C=0) 1707 1701 1719 1719 1719 1719
H(0H) 1634 1619 1637 1618 1648 1618
v(COO) 1559 - 15860 - - -
8(CH) 1401 1420 1384 1412 1410 1420

Baaumopeictaue nonmbetanHos ¢ Cu(ll) sbizbiBAET 3HAYUTENbHBIR
casur nonockl NH npu v=3443 cm !, 410 cBUMABTENLCTBYET O BOBAGYEHMIN
2MUHOrpynn B peakumio KoMnnekcoobpazosaHua. OTCyTCTaNe ronoc no-
roLWeHWs KapbokeunaTHbix MOHOB npy v=1559-1560 cm™' ans QAK/AK
u 3BAK/AK nogrBepxaaet oGpasoBaHue MOHHBIX CBA3en mexny COO
v Cu(ll). Oteyrerene COO koneGaHuin ans AK/AK MoxeT Buimh 06yc-
NOBNEHO CYLUECTBOBaHUEM KapBOKCUIIbHLIX TPYNM BOMBbLUEH YACThIO B He-
AVCCOMPOBaHHOIA (MOnexynsproin) dopme. Nonock! Npu v=1634-1638 cm'*,
BEPOSTHO, OTHOCATCH K konebaHuam OH-rpynn ua kapBboKCUAbHBIX Fpyr.
Crasur 5TUX NoNoc 8 061ACTL HAZKYX YACTOT CBUACTENECTBYET 06 yyac-
TN KapPBOKCUNBHBLIX FPYNN B peakumm KoMnnekcoobpasosaHg.

~ CeasbiBaoulyio crnocoBHocTs nonubetantos SAK/AK, 9BAK/AK u
IIAK/AK nccneposany ¢ nonamu 9 metannos (Cu®', Ni#*, Co?", Fe*, Pb?,
Cd*, AlF, 8r2*, Zn?'). AboopbLmorHas cnocobrocTs IAK/AK nossiluaeTcs
B cneaywoweM nopsake: Cao?r> Ph?* > Ni2= > Cd?' > St > Cu?' > Zn?t>
> Fe* > AP*. Mo oTHOWEHWO K NonUMepHbiM GetamHam DDAK/AK un
SrAK/AK noHsl METaNNOB pacnonaraioTes cnenylolnm obpasom:

B3AK/AK: Zn?* > Cd? > Srz* > Niz* > Pb?* > Co?* > Cu™ > Fe* > AP
STAK/AK: Cu?™ > Ni** > Co?* > §r?" > Fa® > Cd?*" > Pb?" > Zn?' > APS*
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Pasrivune 8 abcopBunoHHoin cnocodHocT IBAK/AK 1 STAK/AK
o cpasHEeHVK C DAK/AK, BEPOSITHO, CBASEHO C NMPUCYTCTBUEM Xe/1aTHbIX
koHLesbix rpynn OH n COOH 1 BOBMOXHOCTLIO 0OPA30BaHNA CMelLaH-
Hbix 5= 11 B-UNEeHHOM LMKIMYECKON XenaTHO! CTPYKTYpLl. CTRYKTYPLI KOM-
nnercos DAK/AK, B3AK/AK 1 OTAK/AK ¢ NOHAMY MEIN MOXHO NPeacTa-
BUTL cnenyowmm obpazom:

o i
Y\ Cu /C-w-_‘_“,/ \CHZ

Cx__N/

NH_ i CH, y:
o el ] o=c_ |
Cu ol ot N g2
| | o—Cu7 _Cs o0 _Cxq
Rascrkiie By s 5
I
o}
BAK-AK DIAK-AK DFAK-AK

B peaynbrare MK-crieKTpockonM4eckia Nokazala BOSMOXHOCTh CBS-
abIBAHWA HOBbLIX NONMBETAMHOB Ha OCHOBE BT 3-aMUHOKPOTOHATOB W
'B_K-QMHDBDE KNCHOTE € MOHaEMUW NEePexOHbiX MEeTAIIOE, YTO MOXET DbITh
MCMONL30BAHO L7151 M3BTEHEHUS MOHOB METAMIOB U3 MPOMbILLNEHHBIX CTO4-
HbIX BOJL B LIENSIX BOAOMOAT OTORKU, /N8 KOHLEHTPUPOBAHWA OHOB PEAKNX
¥ BAaropofiHbIX METANOB W CO3AAHNA BLICOKODDGEKTURBHLEX NonuMep-
HbIX KaTanvaaropos.

MonuamgonuT Ha OCHOBE oTU 3-aMMHOKPOTOHATE U aKPUIIOBOR
KncnoTsl (QAK/AK) nuHenHon 1 cnabociunToi CTPYKTYPh! MENob3oBaH
B peakLusX KOMMnekcoobpasosaHis G NeKapCTBEeHHbIM Npenaparom -
PUXN0KaUHOM € Ueblo MPONoOHIMpoBaHWNA BPEMEHN BbiCBOBOXAEHUA
puxnokaviHa. MNokazaHo oBpasoBaHue KOMMIEKCOB NonuMep - PUXNoKa-
MH W rMaporens - puxnokanH. Hanbonee sHauvTENbHbBIE PE3YLTATEI 110
NPONOHTMPOBREHUIO BDEMEHN SbICBODOXAEHVA npenapara nosyveHs! ans
KOMIMIeKcoB ruaporens SAK/AK - puxnokanH.

Imaporens nonvamdoniTa CeE3bIRaET pUxnokanH Ha ~50 % n obec-
MEHUNBAET SHAYWTENBHOE BPEMS er0 BLICBOBOKACHMS 13 KoMnnekca -260 4,
cTeneHb eoicBoBoxaeHud -80 %. YeTaHoBNEHO, 4T0 AS1H NPOJIOHIvposa-
HWH BpEMEHK BbICBOﬁO)K,D.eHMH EOMNNSKC ek - PUXNOKAWH O0MKeEH Ha-
XOAUTLCA B HEPa3pyLUeHHOM CocTosiHuu. Tak, npu pH=8,0 xomnnekc va-
CTMYHO paspyllaeTcd W BPEMS BbICBOBOXKAEHUA PUXNOKANHA COCTABNA-
et ~50 4 Npu creneru eoiceoboiaeHna ~80 %, Takum 0BpasoM, CBABLI-
BaHue rena nonvamdonnta SAK/AK ¢ pyxnokanHom NpUBOLUT K 3HaHM-
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TENbHOMY YBEANYEHWIO BPEMEH U BRICBROBOXAEHWS NIEKANCTBEHHOr 0 Npe-
napata ( ao 260 ).

MceneaoBaHo B3aMMOLERCTBUE NUHERHOrO Nonuamdonuta JAK/
AK © rnoBynapHeiMu Benkamu - BblubUM CLIBOPOTOYHBLIM anbBymi-
HoM (BCA) U nMaoumMMomM € Uenblo pasnenequs cMecn tenkor BCA+
+FAMB0OUNM C NOMOULLID METONa 0CaXASHUS HePaCTBOPUMbIX B U30-
BNIeKTPUYECKON TOUKe KOMIAEKCOB nonumep - 6enox. MNonuambonnt
OAK/AK obpasyeT komniekcs! ¢ Henkamu onpeaeseHHoro cocrasa -
[BAK/AK]:[BCA]=2:5 u [BAK/AK]: [nuzoumm]=3:2. CoepxaHue KoMmm-
NEeKCoB BhipaXaeT OTHOLIEHWE Maccsl Benka Kk macce nonmamdoniTa, 1. e.
Mg, :M;,. OOpasyoWmMecs komnnekcs BENoK - NoNUaMponnT oKasancs
BOOOPACTBOPVMbLIMA B WX UZOBNEKTPUYECKNX TOYKEX, BCNEACTRAE YEro
pazfeneHue cmecu 6enKoB oCaXAeHNeM He PACTROPUMOTO B NA03NeKT-
PUHECKON TOUKE KOMNNEKEa BENOK - NOAUaMMONIAT HEBOIMOXHO.

Hoeblil NonnmaM@onuT GeTanHOBOR CTPYKTYPL! U3-32 HANWUMS B UEnK
PYHKUMOHANLHEIX TPYNN Nnokasasn cebs secbMa rnepCnekTUBHLIM B Peak-
Lisx KDMJ’TI‘IEKCOOSD&GOB&HWH C KOMITIeMEHTAPHBIMW BHWOHHBIMW, KATK-
OHHLIMW U HEUMOHOT@HHbIMU MakpoMonekynamu (Tadn, 2),

Tabnuua 2
HekoTopsle xapakTepucTuki MHTEpnonuMe pHLIX KOMAEKCOB
nonuamcponura IAK/AK
| Cocras UMK, Koadhdhuument
Monuamdponur  [Nonumvep e . anfr HaByXaHus, i/
TNuHenHbll SAK/AK 14,2
MBra o a2 0,14
nar 2:1 0,13
nsc 21 -
MAK 1= -
MNCCNa % | =
MNAOMOAAX o 0,13
nau 1:4 0,08
nrar 21 0,11
Cumrsin
BAK/AK 118
Nnaw 8
Frmnr 5

*NBNA-nonu-N-suHrnnupponuack; N3 - nonvsTanenrnvkons; NBC - nonnauHu-
nosulit cnnpt; TIAK - nonuakpunosas kuenora; NMCCNa - nonucTuponeynbchonar Ha-
tpus; NOMOAAX - nonu-N N - gumerunguannunammonun wiopun, 113 - nonuatune-
Hutmun, FITME - nonurekcameTunaHryasuuH.
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VIHTEpNONMMEPHLIE KOMIIEKCE HOBOTO nonvamdonura SAK/AK ¢
M3r u MNAMOAAX Bbinn MCNONBE30BaHEI B KAYECTBE CTRYKTYPUPYIOLAX
aredToB And 1nodys CemmnanaruMHoxKoro peruoHa.

WuoyeunyansHsie nosmvepst (M0, MAMIAAX 1 QAK/AK), kak u
KOMMNABKEDI BAK/AK - M3 n SAK/AK - MAMAAAX, 0BHapyXUBAKOT CTPYK-
TypUpyioLLmi addekT. Tak, npn 06paboTke Notssl PACTEOPOM Noau-
amdonuTa AK/AK HabnioaaeTcs yeenvderne gpakuun ¢ cogepxa-
HUem vqactuy, auamerpom >0,25 mm ot 37,3 (koHTpons) o 51,3 %.
3ameTHo yeenudeHue 1 apyrux ¢ppakumin (10 mm - n0 5,2, 7 v - no 4,7,
S5mM-g0 1.7, 2u 1 mm - 10 0,3 1 2,7 % COOTBETCTBEHHO), 4TO CBUAS-
TenscTeyeT 06 arpernposaHun yactul. Haunydiive pesynsrartht no-
NyYeHbl NPpYU MCNOoNbL30BaHNK CTEXMOMETPUHECKOro Kommekca [SAK/
AKL:[MBr1=1:1 npu koHueHTpauumn pacreopa C=10*mons/n, pH=3,0 1
meToie sanusa, OTMeveHo yeenuyeHne ¢pakuum ¢ cogepkatHuem Jac-
A anameTtpom >0,25 mm ot 37,3 % (koHwTpons) Ao 70,0 % (pasbpeia-
ruanne) n 83,9 % (aanus).

AHANOrMYHBIE NCCNEAOBAHWS MPOBEABHbL! ANS UHTEPMNONMMEPHBLIX
komnnekcoe JAK/AK - NAMOAAX B 3ToM chy4ae Takxe yCTaHOBAEHO
HanBGoneLIee CTPYKTYPURYIOLLEE NEACTRNE NOAUMEPHOIO KOMITIBKEE Mo
CPaBHEeHWIO C PaCcTBOPaMK MHAMBUAYaNLHLIX nonumMepos. ONTUMaNbHLIE
yenoBus — metog 3anmnea, C=10"monk/n. OpHako Hanbonee sdhekTMEHo
Wenonk3oBaHve komnnekca cocrasa [SAK/AK]: [MOMIAOAAX]=2:1. Cpen-
Hee yeenuyeHne dpaxkiuyy ¢ aameTpom Yactil >0,25 mm coctasnaer s
aToro Komiulekca - 98,3 %: ana komnnexkca [SAK/AK]: [NMOMIOAAX]=1:1 -
92 4 % (meron sanusa;, C=102Mons/n). MNo-BUAUMOMY, HegocTaTouHas
CTRYKTYDHAS KOMIIEMEHTAPHOC T NOAUMEDPHbLIX KOMIMOHEHTOR - JAK/AK
v NAMIOAAX oBycnoBnvsaeT oBorawleHmne cocTaBa KoMnaekea noamam-
HONNTHON COCTABNSIOWLEN.

Mcnonb3oBaHme MHTEPNONUMEDHbLIX KOMIIEKCOB B KAYECTBE aHTU-
AeDRAUNOHHLIX DeareHTOR YAYHIWEaT He TONLKD CTRYKTYDY NOoYBLL 1 e
PUBUKO-XUMUHBCKUE XAPAKTEPUCTMKA (KanMANapHYI0 BAAroeMKocTb U
BOAONPOYHOCTE), HO W CNOCOGCTBYET AKKYMYAALUM PafuMoakTUuBHOrO
CTPOHLMA B 0BpaboTatHoM pacTBOPOM GNoe no4sk! (Tabn. 3).

Kak BuaHo vna tabn. 3, aktueHocTs Sr-90 BospacTaeT B 1-caHTuMerpo-
BOM CNoe abpaboTaHHol nousekl 8 1,5-2 pasa no cpaBHeHuio ¢ HeoBpabo-
TaHHOM NOYBOIA. U3BnedeHue paanoakTuBHOro CTROHLMS nocne otpaboTkm
pPacTBOPamMU MHTEPNONUMEPHLIX KOMIMTIEKCOB, NO-BUAUMOMY, CBA3AHO C BO3-
MOXKHOCTLIO MOSYYEHNA NONMUMERMETANIMHECKNX KOMITIEKCOB CTROHUMA B
NONMMEPHBLIX NNEHKAX, 0DPA3YIOILMXCH HA NOBERXHOCTI NOYBEHHKIX YACTILL,

Takum obpazom, NpUBEAEHHbIE NaHHLIE CBMAETENLCTBYIOT O WNPO-
KX BOSMOXHOCTAX WCMNONBI0BAHWS CUMHTE3WPOBAHHBLIX NMONUBETAMHORB

13



Tabnuya 3

PagnoaktusHocThL Sr-90 B npofax noyuskl go 1 nocne obpaboTkn
PacTBEOPAMM MHTEPMNONUMEPHBIX KOMMIIEKCOR

Cnow no4ssl,
CN

AkTnBHOCTL Sr-90, Bk /kr

Cucrtema

3105
6171
4612
4703
2822
4280
2538
4507

B PAanMUHbLIX 0BNacTax - ONs M3BAEHEHUs MOHOEB METANAOE, NPONOHIMPO-
BaHWA BPEMEHW BLICBODOXAEHWA NEKapCTBEHHOIO Npenapara - puxnoka-
MHA, MCNONL30BaHWA B KQYECTBE CTPYKTYPUPYIOLLMX areHToB AN npegy-
MPeXneHUs BETPOBOW W BOAHOM 3p03nK PaanalmoHHO 3apaxeHHbix noYs
CeMUNanaTuHCKOro pPeruoHa 1 U3eneyqeHns PaanoakTMBHOrO CTROHLLAN.

PaboTa Beino/HeHa rno mexayHapoaHiiv rpaitam MHTAC-00-113 w»
MHTAC-1748.

KoHTponk
BAK/AK :N3BM=1:1

KoHtponsb
SAK/AK:TAMOAAX= 2:1

BN SN

Opan 8pi pagpKaL nonuMepusaumsiayMen Muxaos peakugscs doipiuuia DeTaul
KYPhUTE MBI KAHa TONAMMONHTIED CHHTE3NEATeH. ANLFAH JonubeTaniiepai -
METAIT MOHAPBIMEH, I8PUIK 3aT-PUNIOKANHMEH KEHIEHTY3Y PeakuMschiHIae KaHC
HKEA MCH Cy PO3HMCHIUBIN aiinlfl any yhrid KYPLUIBDMAACTHIPY G, AVCHT peTiiIe
navzanany MyMKiuairi Kepceriiren.

Tyiinai cospep: monHOCTAMIIED, LOMUMSPHIALUMIAY, KeIICHTYY, Musasn peakmm-
SCH, ARPLUILK 3aTTap, KYPLUILIMAUCTHIPYUILUIAP.

The new betaine structure polyampholytes are synthesized by Michael reaction with
subsequent radical polymerization. The possibilities for use of polybetaines obtained in
complexing reaction with metal ions, pharmaceutical substance richlocain and as cross-
linking agents for prevention of wind- and water erosion are shown.

Key words: polybetaines, polvmerization, complexing, Michael reaction, pharmaceutical
substances, cross-linking agens,

Appec: 480013, r. Anmarel, yn. Cammaesa, 18a
AMT

Ten./ akc: (3272) 61-74-73

E-mail: ipmt-kau@usa.net
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SNEKTPOXMMWUYECKOE BbIAEJNEHWE MIATUHDI
N3 XNOPUAOHLIX PACTBOPOB

B. 0. Horepbekos, K.x.H., C. I. lnaxkoga, K.x.H.

VIHETUTYT OpraHnyeckore Katanmuaa v anekTpoxmmmnm
um. A, B, Cokonbokoro

XnopuvoHbie pacTBOPLl, cogepallme OKUCANTENb, MCroAb3YINTCH
[PY BLILLENEYUBAHAA MT1aTUHBE 13 KaTaau3aropoRs, YTPATUBLLWNK CBOI aK-
TMBHOCTL. C LENsI0 olpejeneHns nx nanbHeulero ucnonbL3oBaHus B
NPOUECCe INEKTPOXMMWUYECKOro BLIASNEHUA MNartvHbl BhiNM CHATHI
J-E- kpuebie 8 0,1 1 HCI, conepxauiei 1,3:1073-2,0-102 r- UoH-n ' nAaTHHLI,
AHENKU3 NMONAPUSEALMOHHBIX KPURLIX NOKa3arn, YTO BOCCTAHOBACHWE MNaTUHbI
(IV} B 33BMCUMOCTI OT BEAMYMHEI NOTEHUMANa NpoTekaeT B ABe CTaanu:

Pt(IV)+2e —— PL(I) ()

Pt(l)+2e 5, P19, @)
B anextponure, cogepxailem 2,010 % r-moH « 171 AnatuHbl, 6ea
M3MEHEHWS KUCAOTHOCTW B oBnactu noteHumanos 0,350-0,280 B (H.8.3.)
XIOPONAATMHAT BOCCTAHABAMBAETCH [0 XN0OponnatuHuTa (1), BOCCTAHOB-
JIEHWE KOTOROro A0 META/NUYECKON NAATUHEI NPOUCXOANT NPW NOTEHLN-
anax 0,280-0,160 B (2).
B ykasaHHbix 060acTax noTeHuMana BeIX04 Mo TOKY MeTanIM4eckon
MNNATUHLI pasnnyed (pucyHok). B o6aacty, B KOTOPoR pukchpyeTtcs cra-

o 607

=

' »

ey

Q

= 4@ |

E.

=3

g %

)

0. .20 ; y I . ; :
04 03 02 o1

+E.8(H.B.9.)

BaB'Mgwmoch BLIXOA4a MO TOKY MeTanfu4eckon nnaTtuHbl
0T noteruuana (E): anexrponut; 2.107 r-uon-n"' Pt (1V), 0,11 HCI
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“aua (1), BbIXOA NNatuHe Bospactaet of 30 A0 55 %, B APYroi - Habniona-
eTCs TeHAeHLMs K CHYPKEHNIO BbIXO4a METanMyeckoi niatniHs!.

" ConocTABNEHWe MONyYeHHbIX Pe3yNbLTatos ¢ NoTeHUManamia nepe-
HanpserKeHus BoOoOpoaa 8 AaHHOM Cpene NnoKasbiEaeT, HTo B ncenenye-
moi cncteme Pt— Pt (V) — HCI - H,O Ha npouecc BhioengHns MeTanim-
Yeckol nnaTvHbl BAMAST MPOLECce BOCCTAHOBNEHMS BOA0DOAA. KOTOPLIA
MOsKeT HauaTseqa npu notedumane 0,350 B. Oaxako Beixen nnatuHbl npy
mameHern noteHumana oo 0,280 B Bo3pacTaet, NalbHelllee cMeule-
HUEe noTeHupana B oTpuuatensHyio obnacte (ao 0,160 B) npueoaut k
MOHKEHUIO BBIXOAA N0 TOKY MeTanM4eckor nnaTtuHbl, 470 CBUOETENb-
cTBYeT 06 yBEeNUMUYeHU CKOROCTY Paspsiiia MOHOB BOAOPOAA. Benencrene
06pazoBaHKs Ha 3NeKTPOAE BOOOPOL4A No MexaHusvy Dansmepa - Ta-
dens B 061aCTH NOTEHLMANOB, B KOTOPOW YEENUYMBARTCH CKOPOCTL BOC-
CTaHOBREHWA BOAOPOAA, MOXHO NONaraTk, Y70 Ha BLIXOH, NO TOKY NNaTubbl
npW SOCTYMKEHUKM noTeHumana anekrpona 0,160 B sosneicreyioT npo-
UEeCChl pekoMBUHALIMM BTOMOB BOJ0P0OAZ, KOTOPbLIE HA NAATUHOBOM 3N1eK-
Tpo4e MPoVCXOaaT 3amMe/ilIeHHO.

B peaynbrare npoBefeHHbIX ccNefoBaHnii BulaeneHa obnacts no-
TEHUMAN0oB, B KOTOPOH HabMOpAETCs YBEMMUEHWE BRIXOAa N0 TOKY NAaTu-
Hbl U3 XNOpUOHLIX pacTeopoB. MNokasaHa BO3MOXHOCTE MCMoNL30BaHUs
XNOPUAHBIX PACTBOPOB BhILLENAYNBAHWS 0TPaboTaHHbLIX MIaTtuHoConep-
MALWMK KAaTanM3aTopoB ANf 2NSKTROXMMWHYecKaro BueneHnsa NaaTuHbl.,

TnaTHHAHR SNCKTPOXAMMANLIK a1y YUIE KyMbic jcren Dojran naatniact Gap kartd-
JH3ATOPAAPAL CLITLIeyAlH apanacThIPHUTEAH XHOPHATIK epiTinainepid Kolauy
MyMmxiin kepeerinren. IlaarnHanbi Tok OORBIHILE IIBITYLIELIH 31eKTPOL MUTCH-
UHEIBIHAH TayelULIir opHaTEUFaH,

Tyiinai ceanep: XMopuari epiriHiinep, cluTriicy, MIATHHA, KATATN3ATOPIAD, SICKT-
POXUMMATLIK AIY,

The possibility of use of diluted chloride Jeaching solutions of waste platinum-containing
catalysts for elecirochemical extraction of platinum is shown. The dependence of current
efficiency of platinum from clectrode potential is specified.

Key words: chloride solutions, leaching, platisnum, catalysis. electrochemical extraciion.

Appec: 480100, r. Anmarsl, yn. I, A. KyHaeea, 142
MOK3 um. [1. B. COKONbCKOra

Ten.: (3272)91-58-08,91-67-53

Daxke: (3272)21-57-22

E-mail: orgcat@nursat.kz
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KATAAUTNYECKWE U DU3NKO-XUMUYECKUE CBOMCTBA

MOANDULIMPOBAHHbIX HAHECEHHBIX NAJITIAGWEBLIX
WU HUKENEBbBIX KATANTU3ATOPOB

K. C. Kynaxawnos, [\.x.H., T. O. OMapkynos, 0.x.M.,
A. M. A6gsikapumoBa, KX.H,, A. M, fauposa, K X.H.

ANMaTUHCKUI TEXHONOMMHECKI VHUBEDCUTET

P:agee Ham DBIN0 NOKASAHD, YT0 MOLUPULUPCEAHME HAHECEHHbIX
nannagneBbix U HUKeneeBblx KaTann3aTopos HoAMCTLIM KanMem W aleTta-
TOM CBUHUE OBecne4ynBaeT noyTi abCoMOTHYIO CeNeKTMBHOCTL runpu-
POBAHWSA AUBTUTEHORBIX KapbuHonos C,, C,..C,, B COOTERTCTRYIOLLME BU-
HunkapeumHosbl (0,5 %, Pd/CaCO,, ZnO + KJ), TAK u MAK-C. B aneHosmie
cnnptel (0,5 %, Pd/CaCO,, ZnO + auetar Cu) w B-MOHDH; B8 AeTWADO-
F-noHoH (_Ni—CrZ_OS, Ni /ALO, + KJ), KoTopble aBAf0TCA NONYNpoayKTamu
B CMHTE3e BUTaMuUHOB A 1 E.

OnHako B aTux MCCNeA0BAHKNAX DCTABANOCH HE BLIACHEHHLIM BNMS-
Hue 'Mon._mdmuwpyromwx 006aB0OK HA MOBEPXHOCTHBIN XUMWYECKUI cocTag
VI CTRYKTYPY UBYYEHHbIX KATANM3aToPoBs. B HacTosuweM coobueHun npu-
BOAATCH W OBCYXAOaI0TCH PEayNbTATH HOBLIX U paHee nonyyYeHHbIx 3Kene-
PUMEHTAITEHBIX AAHHBIX PUBNKO-XMMUNYECKMX XAPAKTEPUCTIK YKA3aHHBIX
MOANPULMPOBAHHLIX KaTanu3aTopos. Mecneacsanis NpoBoAKINGs B Af-
MATWHCKOM TEXHONOTUUECKOM yHuBepcuTeTe u MHCTUTYTe opraHuyecko-
ro Karanusa u anektpoxvimian um. . B. CokonbkcKkoro.,

dns onpejleneHna xapakTepucTiki KaTanmaaropos NCMNONb3oRa-
HbI PUBNKO-XUMUYECKNE 1 BNIEKTPOXMMUYECKNE METOLb!, & UMEHHO: P®AC,
AMP, MMP, UK-cnekTpockonin, MWKROKATORUMETPUN, Tepmo,u.ecopﬁum',
B3Tur. o OCHOBHbIE PE3YNLTATE UCCNEAOBAH WA NnpUBELEeHkl B Tabnu-
tie, U3 KOTOpPOI CRreRyeT, YTO MOIMBULMPOBAHNE HAHECEHHbIX Nanname-
BbIX KOHTaKTOB aHWOHAMY Hoda W aletatoMm MEenn NpUBOANT K GHUXE-
HWIO yAensHO R NMOBEPXHOCTH 3TWX kaTanuzaTopos (B 1,5-2,0 pasa) u ne-
pepacnpefeneHnio nop (B CTOPOHY YBENNYEHUS VX paauyca). AHanorny-
HBIE 3aKOHOMEPHOCTY YCTAHORNEHBLI U B Cy4Hae Ni~Cr?O-xaTannaafopa.
CODGHWQHHEIE xapaktepucTuky Pd-vyepHn n 0,5 % Pd/Zn0, CaCoO,-ka-
TAJIM3ATOPOR ONpeensines MeTOLaMU NOTEHUMOMETPUYECKOT O szpm-
POBaHWA XUHOHOM 1 CHATVIEM KPMBBLIX 3apsikeHun (B 0,1H Na,B,O, Ha
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noTeHuuocTaTe |l - 5848, AFEKTPOL CpaBHeHuA - BOOOPOAHBIFA B TOM Xe
pacTBOpuTEse). YCTAHORMEHO, YTO MOANPUUPOBAHNE HAHECeHHLIX nan-
naguesbix (0,5 % Pd/CaCO,, ZnO} v Hukenesbix (Ni-Cr,0,, Ni/ALQ,)
KaTaNUz3aTOPOE WOAUCTHIM Kanuem NpUBOAWT K YBEIWYEHWIO Kouie-
crBa copbupoBanHoro Bopopoda (Pd/HocwTent), a s chyyae Mean mmeer
MECTO 0DparTHag 3asmcuMOCTb, T.&. 3HAYWMTESBHO MEHSAIOTCSH Kak WX
COpBLMOHHbIEe CBOVCTBA, Tak v aHeprys cessn Me-H. !

MuKpoKkanoprMeTpuieckoe nccnenosaiue noKasano, 4Yto Moou-
duumpoBsakve HaHeceHHoro Hukenesoro (Ni-Cr,0,) v nannanuesoro
(0,5 % Pd/CaC0,) karanu3atopoB MOAMCTBIM KanMem 3HAYNTEeNbHO
CHU¥aeT TensoTy aacopbur BOAOPOAa, XapakTepHo, YTo BRefeHue Mean
g8 Pd/ZnO nosellwaer Tennoty agcopbuum 8 061acTy CPeaHyX 3anonHe-
(Uit 25,4 kIDK/MOMs NG CpasHenmio © wueTem Pd/Zn0. CnegosaTtensHo,
BRUgHUE NPUPOLHLIX nobasok (KJ u auetaTa Cu) Ha ancopbumMoHHbIE
CBG&GTBS&KasaHHbK Karanuiartopos paSﬂMHHD.KDOME1TWD,yCTaHGBﬂE—
HO, 4TO MOAMMMUMPOBAHNE NANNaguEBLIX M HUKENEBbLIX KaTanusaTtopos
yKagaHHbeIMKM goBaskamMi NoBbILLAeT OAHOPCAHOCTH MOBEPXHOCTU 3TUX
KOHTAKTOB N0 BOAOPCAY 3& CHET W3MEHEHWA COOTHOLLEHWS pasnuyHbix
dropm ancopbuposaHHoro Boaopoaa.

M3 panHblx PO3C v WK-CRekTpockonun chReayer, 4To mMoandn-
UMPOBaEHWE HaHeceHHkix nannaguessix (0,5 % Pd/CaCO,, ZnO) kartanu-
3aTOpO8 WOAMCTLIM Kalvem W aueTaTtom MERu BNWAET Ha COCTOSHWUE
AKTUBHOTO MeTanna W ero crnocobHOCTU K - W G-B3aUMOOCNCTBKIO,
B obpasiax Pd-uepHr, PdZn0 w Pd;’CaCOz, MOAUDULMPOBAHHBIX MO~
A0M Kanusl, CoOCTOSHWE akTUBHOI (hasbl Gnuxe k metannuyeckomy. Cne-
Ayet oTMeTuTh, uto Ha Pd/CaCO, B npucyTcTeMM Hoaa nannaaui Haxo-
AUTCH U B cocTosHuu Pd™ 1 Pd™. Bo scex crnyuasx (Pd- u Ni-HocuTens)
noGaska MoancTare Kanus W alertara Meiy OKA3LIBAST, NO-BUOUMOMY,
CTAbUAN3NPYIOLLEE BAMAHWUE HA COCTORHWE akTUBHOK dassl. TNokazaHo,
410 HocwTens (B 0,5 % Pd/CaCO,) npeactasnaeT codol CMmeck Kanb-
uuta 1 aprodura cocrasa Ca(CO,),(OH),.

Hobaska oameToro kanvsi, BEPOSTHO, PaspyluaeT N0BEPXHOCTHbIN
Cnon kapboHata kanbumst C BO3MOXHbIM OBpasosaduem Cal 1 same-
WEHWEM YaCTU TMAPOKCUNOB MOAOM, a TAKKE M3IMEHAST COOTHOLLUGHUE
MPOTOHHLIX K ANPOTOHHKLIX LIEHTPOB HOCUTENS B NONL3Y NOCHBAHEI O,

Haluy uccnenoBaHns Nokasanu, STo Hannysilas CenekTMsHoCTL aHn-
DHOB Nopa (98-99 %) ormedasTcs TONbKO B TOM CHy4ae, écnn CBa3aH-
HLIE © HUM KaTuoHbl cneudruueckn He ancopbupyloTea. 3to obycnos-
NeHo Tem, 41o npu cnetuduyeckon afcopbumn KaTmoHoB, BO3MOXHO,
MNOABMAIOTCH HOBLIE AKTUBHBIE UEHTPL € ApyruMu (aHepreTrHeckumu

Bogopeaa,
99.1-50,4
155,1-4,1

248,0-48,5
151,2-12,6
39,8-24,3
103,4-11,9
106.0-11,0
115,0-8.4

138,0-33 .4

135,0-39.0

134,0-58,5

125,0-47 .2
158,0-38.4
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agcopatiin
3nekTpoHHLIA | KAX/MonL

1035
500-1000
500-1500

MWKpOCKOD

200-1500
3000
1500-2000
2300

HvcnepcHocTs, A°
90-100 200-1500

70
60-100
50-60
150
100-150
800
1170

50-60

30
25
17-20

16-20
20-50
18-35
20-85

35-40 100-150 19-38
20-50
40-100

22-30
20
25-60

Pasmepbl, A°

._.200
150-200
400-500 18-80

80-100
200
300

70-80
52
50
46

300

. M2r
meTann | Yactuua | nopsl |apcopbius

Yraens+as
48
18
4,0 (6,0)
4.4

oblilee
no MN3aT
46 (53)
85 (92)
58
34
32 (36)
13,2
177 (140)
135 (100)
120
94 (78)

Xumu-
yeckiii| NOBEPXHOCTh

cocTae,
%
50
0
30
5]

CENBHTUBHOCTU MX AEecTBUS.

Duznko-xMMmmMueckue XapaKTepUCTUKK UCCNeaoBaHHbIX KAaTanM3aTopos
"B crobkax ykazaHsl 3HANEHWA yAentHol NOBEAXHOCTM KATanu3aTopos no ancopbuwy BOAOPOOA, KOTOPRLIE

B3RTH M3 NUTEPATYPHLIX AaHHKIX.
“TpvBefensl TONEKO T2 HAHECEHHLIE KaTANK3ATOPb!. KOTOpbIE MOAKMULUKMPOBANKCE G Lenbia NoBbIWEHUS

KatanusaTop

0,5 % Pd/iZnO™*
0,5 % Pd/ALO,

Pt-4epHb
Ph-4yepHb
Ru-4epHb
Os-yepHb
Jr-4epHe
Pd-y4epHb
Ni-4epHs
Ni-Cr,O,
Ni:’SiO?

NI/ALO,
NiR
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®  0,5% PdICaCO,

—




4 a,JJ,COpﬁIJ,MDHHI:JMM) XapaKrepucTakamia, 4To MOXeT 3aMeTHO CHU3WTL
vabupatensHocTs npouecca (ot 99 no 94 %).

Cornacho uccnegosabnam P. MNupcona (1986 1.} npoydxsie agcopb-
LUWOHHBIE KOOPAVHALMOKHBIE COeaUHEeHMa oBpalyioTea B TOM Chyvae,
8CAK  peareHThl XapakTepusyloTcs OAWMHAKOBOHW CKAOHHOCTLIO K
T-B3AUMOLEHCTBIWIO, T. €. 3ddherT MoaudUUMPOBaHUS OOIKEH onpene-
NATLCH CTENEHb Nogobua n-CBOKWCTE afncopbaTta 1 agcopbenTa. Mpu
aTOM MOAUBULMPYIOLLER CNOCOBHOCTEL COEAMHEHWIA NOMKHA HapacTaTh
C YBEAUHEHUEM WX CMIOCOBHOCTU K 7-B3aUMOAeMCTBMIO, KOTOPAas CM-
BaTHa NoNAPU3YEeMOCTY 3TUX BELUECTB.

Yuuteigas Nnpasuno MoanduumMposaHiua u BLICOKYIO T-CrnocobHoCTb
nannagua, Mol oxnaana Haunydiero agpdexra MogUPUUUPOBaHKUS NP
ruapupoBaHk aueTuneHoselx crmpros C,, C,. n C,, or aHnoHoB Hoaa
(7,23-nonspuayemocts), yem oT Kamonoa Cd*E(O 05), Zn"*0,28) wn
Pb'%(3,69), 4TO BLINO NOATBEPKAEHO NONYYEHHBIMMU BKCNEPUMEHTA N BHEI-
MK JaHHBLIMU,

OcnabneHwe AOHOPHBLIX CBOWCTE nannaguws (MK-cnekrpo-
ckonuyeckoe wmanyyeHue 0,5 % Pd/CaCo, ¢ nobaskoit KJ ¢ ucnonbao-
sBaHneM CO B KayecTse MONEKYIAPHOIrQ 30HAa W NepepacrnpeieneHue
MPOTOHHBIX UEHTPOB B NOJL3Y anpoToHHbX (PM3 - CNekTpockonuyeckoe
necneposatue 0,5 % Pd/CaC0,+ KJ) crnocoBeTByioT MabupatenbHoMy
HACLILLEHWIO TROWHOW CBH3U B MOJIEKYNE aleTUIeHoBbLIX cnupTos, Cne-
AOBaTe/bHO, BBEeHVe aHWoHa 0Ja B KaTa/in3aTtop YMeHbLUaeT Kue-
NOTHbIE2 u,eHpri HOCKMTENH, 410 CEVABTENLCTBYET O nojasneHun Kuenot-
HbIX LUEHTPDOR HOCUTENA, ABNIOErocs oaHuM M3 HeoBxoamMMblx yCrio-
BUIA Ans Noabopa v NpUroTOBIEHUS CENEKTUBHBIX KATANM3aTopos B pe-
aKUUK TMAPUPOBEHWS aUEeTUNEHOBRIX CNIMPTOR B BUHUAKAPBUHONLI,

CenektueHoe ruapuposarne TAK n MNAK-C, B AMEHOBLIE CNMPTHI
MMeeT CBoU 0COBEHHDCTH, 0BYCNOBREHHBIE HAanM4YMemM OONOAHUTENLHON
ABOVHOW CBA3U B MONEKYNE STUX BEUIECTR, NOITOMY A9 MX CENEKTUEHO-
ro rmapypoBaHng Bl WCNOML30BAH HAHECEHHLIA Nannaauessli kata-
nUEaTop, MoaNdUUMPOBaHHLIK aUETaTOM Meaun.

CornacHo KOOPAWHALUMOHHOMY Noaxoay rrapupoBaHue TpoiiHoi
ceaan TAK- u MNAK-C nponcxoaut BHyTpUCDEepHo Ha s-ueHTpax. Mpu
9TOM BOAOPOJ, aKkTusupyeTcs Ha d-ueHrpax (Pd), a 3atem ¢ nomMousio
CNMANoBepa aromMbl H nepexogdar Ha S-ueHTpbl. MYHKUMKM S-LeHTpa MO-
MYT BBINONHATE CNeurdrieckne aacopbupylowmnecs KatmoHsl, Hanpumep
Cu*2, Mockonbky peakuust UAeT BHYTPUGHEPHD, B OCHOBHOM 06pasyercs
LAc-npoaykT. ALETUABHDBLIA CNMPT, aacopbupyack Ha S-LeHTpe, nabe-
raeT 3acnoHbl Mo CUMMEeTPUK 3a CYeT BToPoi n-caa3n. O6pasyowmiics
B Pe3ynbrarte peakuuyn AWeHOBBIA CNWPT W3-32 OTCYTCTBUS BTOPOKR
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n-opﬁmanw He MOXET OBOWTW 3AaMnpeT No cuMmMmeTpu. B ceasu ¢ atum,
BEPOSTHO, W AOCTUrAeTCs BbICOKAR CENeKTUBHOCThL ruapupoBaHmg
TAK- 1 MAK-C, B AveHoBbIe CNVPTEl HA NanianuMessix Katannaatopax,
Mo,umbmuw pOBaHHbix aueraTom Menn.

Vs aaHHBIX GUSUKO-XUMUYECKUX UCCNEA0BAHNK CNesyeT, YTO 3Ha-
YUTenbLHOE MNOoBLILLeHWe TEMIOTel afcopdumn Boaopoaa Ha mogudguin-
posaHHom aueTtatoM mean 0,5 % Pd/ZnO-karanusatope AOMKHO Npu-
BOANUTL K NOBLILUEHWIO CEABKTUBHOCTU MAPWUPOBaHUSA TPOWHOW CBH3K,
HTO 1 HABMOQAeTCs B aKCNepumeHTe.

Mo peaynstatam, nosyseHHsiv POIC, conepxarne naniagus no ro-
BEPXHOCTYN 0,5 % Pd/ZnQ B npucyTCTBUKW aALETATa MELWN CHWKAETCS.
ST0 CBA3AHO, NO-BUANMOMY, CO CHIAKEHUEM ONCMEPCHOCTM aKTUBHOM daskl
VAW ee NepepacrnpeseneHien B Nofb3y «CKPLITOM» (Nopsl HOCKUTENSa) No-
BEpXHOCTU. B MTOre BO3pAaCcTaeT KOHKYDPEHLMS 32 aKTUBHBIN LEHTD MeX-
Ay SBOWHOM U TPOMHOM CBAIAMU, YTO NPUBOAKNT K POCTY M36UpaTensHo-
CTU MO BLIXOAY ONEHOBLIX COELNHEHNA,

Ha oCHOBaHWK U3N0KEHHOr0 MOXHO 3aKTIOUUTL, YTO MOOUDULINPO-
BAHWE HaHECEHHbLIX NannaAneBsIx KaTanM3aTopos aHMoHamu ioaa cno-
COBCTBYET MOBBILISHAID CENEKTUBHOGTY NPOLECCA KaK 33 CUET U3MEeHe-
HUA JOHOPHLIX CBORCTE Nannanus, TaKk U BCnencTsue Ne3akTuealuvn Ham-
Honee akTMBHEIX LEHTROB KaTanvaaropa.

Kaniit itomumemMen Mo A ISAAHEAH TACKIMANIAYITRIFA OTLIPFBI3BUIFAH AT~
JUMH MEH HUKCAL KATAlW3ATOPRIADBIHAIH KAaTANWTHKRBIK KOHE (BHIMKa-XUMHSLILIK,
KACHETTEpL JeprreireH. ATairgd KaTaIM3aTopaapas Moo aHKOHEIMEN MOTMMWKAITIsI-
Jiay DaManii MeH HUKeILI1H TOHOPILIK XeHE AKUENTOPNLIK, KACHETTePiMiI earepyine,
COHBIMEH KATApP KaTalMiaropibil DeaceHal opTaablKrapbiibii fe3akTusTenyine Daf-
JEAHBICTRE TIPOTECCTIH TANTaMUBIFRHAH KOFAPRIUIAYR SKeNeTiHi KepeeTinreH,

Tyilingi cozep: KaTaausaToprlp, MOIHQHKALMUIAHIAE KaTaH3aTOpiap, Kallk Ho4ti,
CCHCKTHRTUNK, TAmmaguil, HMKCTh, NC3AKTHRAI

Catalytic and physico-chemical properties of plated palladium and nickel catalysts modi-
fied by potassium ilodide are studied. It is shown that modification of the said catalysts
by iodine anions inereases selectivity of the process hoth due to change of donor and
acceptor propertics of palladium and nickel and as a result of deactivation of the most
active centers of catalysts.

Kcy waords: catalysts, modified eatalysts, potassium iodide, selectivity. palladium, nickel,
deactivation.

Anpec: 480012, r. Anmarsl, yi. Tone 6u, 100
ATY

Ten.: (3272)91-07-90

®ake: (3272)93-52-92

E-mail: atu@mail.kz
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YAK 66-93/-96 MPHTN61.13.21

AEXNOPALKUA BOOHOIO NOTOKA B ANICOPBEPE
C HENOABWMXKHbIM CIOEM

B. K. Bumunm6aer, n.7.H., M. K. Caraes, k.7.H.,
@&, E. AnTbiHOEKOB, 1.T.H.

HOxHO-KasaxcTaHCKwil rocynapcrsexHbin yHUBRepouTe:
1umM. M. Ayesosa

B 3aBMCHMMOCTI OT KA4eCTBA WCXOOHONM MNpUpOOHONR UM CTOUHON
BOAbB! NMPUMEHAETCS PasNMHHLIA pexuM XNOPHPOBEHWS - OOHOKPATHBLINA
WNY ABYKPATHbLIA BEBOL XJI0PA U HEKOTOPRBIX XJIOPCOAEPXKALWE areHToR.
MNepexnopupoBaHue BoAbl OCYLLECTBSETCH nns odeasapakmeatig Cunb-
HO 3arpsu3HEHHbIX BO, NPW HaNv4YuM B BOLE YCTOAYMBLIX dopm Bakre-
puiA, 4N5 YCTPaHeHWa BLICOKOA LBETHOCTY, NPUBKYCOB 1 3anaxos. Hepno-
cTato4Hasg ryBrHa oKMCNeHnsA, 0DPazoBaHre XNOPCOARIXAILMX CORIN-~
HEHWIA (HanpuMep, xNopQheHoNos, XNOPamMuHOB) YacTo Bonee TOKCWYHbBIX,
4YeM MCXDAHOE BELUECTRO, BbICOKMWE A03b! “aKTMBHONO X10pa”, BLICOKAS TDK-
CHMYHOCTL CaMOT0 Xopa 1 MHOTUX XNOPCoAepKalllnx areHToB, Bbltokas
OCTATOYHAR KOHUEHTpaUWs X1opa - BCE 3T0 NO3BOAET PeKOMEHLORATh
METOA MWL AN15 AO0YNCTKA HEKOTOPbIX BUIOB CTOUHLIX BOA, HE TRebylo-
LMX 3HAYUTENBHEIX PACXDA0B "akTveHOro xnopa”. Benencrteme aroro He-
0BX0ANMO BHEADPEHUE NPOLECTA aACOPBUNDHHON OYUCTKI BOOL!, NO3BO-
NSIOWEro NPOBOANTL MYBOKYIO O4MCTKY OT XN0pa 1 MHOMMX XNOpCoiep-
KALUMX areHToR.

OexnopupoBanue Boabl MoxeT Obilb CCYLECTBIEHO (DWBUYECKIM
METOAOM, T. €. NMYTEM NOrnoLLeHWs Xnopa ancopbeHToM, MpenmyLuscTBe
[AaHHOMo METOLd 3aKMOHaeTcs B OTCYTCTENK HeobxoaumocoT aobasne-
HUR Kakux-Nnbo JONOAHNTENBHLIX XMMNHECKUX PeareHToB.

Ans usydeHus ancopbuun xnopa Hamu Belia UCHoNbL30BaKa Tep-
MWHECKU N XMMWNHECKW akTHBUPOBAHHAA CKOpNYyNa MpYKTOBLIX KOCTOYEK.
BrifBNEHO BNWAHKME BUAEA aKTVBALMY MOAWMOUUMDORAHHOMD akTuBUpO-
BaHHOrO YINR Ha CTerneHb aacopbuni aKkTUBHOTE X/10Ppa W3 BOAHOID pa-
cTeOpa. Handoneliei ancopBLUOHHOR CNOCOBHOCTLIO K akTUBHOMY XJIOpY
oGnagaet ckopnyna KoCTOYEK, aKTMBMPOBaHHaA B cMeck 1 %-Hall HClu
ZnCl, ¢ xoadduiuentom nponidten 0,2 1 nocneayioulen obpaboTkol B
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noToke CO, npu Temriepatype 723 K (CTeneHb BbiBEAgHUS aKTUBHOTD XN0pa
oT MexopHore - 99,9 %). MsydeHo BAusHWE CKOPOCTY BOAHOTO NOTOKA U
BPEMEHU OYNCTKI Ha MOrTOWEEMOCTs aKTHEHOMO xopa MOGVIDULIMPOBEH-
HeIM AKTUBMPOBaHHEIM yrrieM. OnTumansHsiMy GakTopamu pexuma asns-
|OTCS BPEMS O4MCTKY - 20 MUH ¥ CKOPOCTH BOAHOMO NOTOKA - 12 m/4.

Ha ocHOBaHWM NPOBEREHHLIX UCALITAHWI, & Takke C y4eToM aHa-
nvusa paboT Hamu paapaSoTaHa TEXHONOIMYECKAR CxemMd, OTBRedaoulas
NOCACOHUM JOCTYKEHUAM HAYKIA W TeXHKUKK. [Ing ycTpadeHvs HegocTar-
KOB CYLUECTBYIOLLMX cnocoBoB DYUCTEW BOHOMO PACTBOPA OT AKTUBHOIO
Xiopa 8 TeXHOMOTM4ECKYIO CXeMY BKIDYEH paapaboTaHHbii Ham Macco-
obMeHHBIA annapar - agcopbep (MpegeapurensHbie nateHTsl PK Ne 10182,
ony6n. 15.05.2001. Bon. Ne 5; Ne 13530, ony6n. 15.10.2003. Bron, Ne 10),
AQ3BONSIOWMA ¢ Hanbonsiel adherTUBHOCTBIO NDOW3BOANTL NPOLECC
AEXNOPALMY BOAHOTD PacTBOPa, YNYILWUTL YCNOBKA KOHTaKTa ancopbeH-
TA G KUOKAM NOTOKOM, PABHOMERHO PACTIPELENNTE XUAKWA [TOTOK B CIIOE
afcopbHeHTa, ynpocTUTL pereHepaunio ajgcepienTta v CHUauTL TPYA0-
3arpartbl. [pegnoxeHHas TexHoNorua Aexnopagun BoAHOIo pacteopa
MOAMPULMPOBAHHBIMWA AKTUBUPOBAH HbIMI YIIAMI NO3BOMSET NOBLICUTL
3DPEKTUBHOCTE CUNCTKK Oo 99 %.

Mpouecc gexnopaunn NPoBOSAT B MaccooBmeHHOM annapare ¢
HenonBmxKHbIM cnoem agcoptenta. BogHbld pacTteop, cofepxaiinm ak-
TUBHBIA XSI0P, NMOAAETCH B HIDKHEE ceveHue annapara, Npoias pacnpene-
NUTENLHOE YCTPOWCTBO, DUNbTpYETeH Yyepes choi ancopberTa B kaMe-
PAaX KOHTAaKTa W BbIBOAWTCA M3 annapara 4epes CooTBETCTBYIOUIMA LuTY-
uep. Mpu NPoXoXAeHNW pacTBopa 13 HWKHENO Ce4enus annapara B ka-
M&phl KOHTaKTa 06LEMHARA NNOTHOCTL NOTOKA Bb{pQBHHBaET(.ﬂ rno cedyg-
HWIO annapara ¥ PaBHOMEDHO pPacrnpenenaeTcsa.

HenpepksiBHOCTe NpoLecca no XuaKod daze obecneynsasTcs co-
efnHeHneM ABYX 0AMHEKOBLIX ancopbepos: Korna oauH U3 agcopbepos
paboTaer B Npouecce CHUCTKMA BOAHOIO MNOTOKE, APYIroN HaxoauTes Ha
cTaguy pereHepaumu.

TexHonorua npotiria npoMbitneHHyio anpobauuio Ha 3A0 “Busnt”
. WeiMkeHTa. BoaHsiil pacTsop ¢ Ha4anbHOi KOHLEHTPALMER akTNBHO-
ro xnopa 10 Mr/n nocne NpoxexacHvs B ancopBuUMOHHON KONoHHE Yepes
CNOA MOAUDULIMPOBAHHOTO BKTUBMPOBAHHOMO YIJIA HE DCHOBE CKOPAYTILI
MEPCUKOBbLIX KOCTOUYEK HE OCTaBNAeT CAeHos aKkTMBHOMO XNopa (B 04u-
LEHHOM PacTBOpE HYNEBAR KOHUEHTpaL s ).

C uensio peanuzalmn paspaboTok 4exNopaunn BOLHOTO PacTBo-
P& ¥ O4UCTKU CTONHBLIX BOA, COAEPXAULMX XTOPHLIE COEANHEHNA, BOIMOX-
HO Mpenocrasnenue:;
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—KGHGprKLLMM ancopﬁepos- C HENOOABVXHLIM W NOOBUMAHBLIM CNOHA-
MU 2ACOPBEHTA, MHKXEHEPHOV METOANKI PACHETA U NPAKTUYECKUX PEKO-
MEHOALIIA N0 PaUMOHANEHOMY BbIGOPY KOHCTPYKTUBHbIX 11 PEXMMHbIX Na-
pameTpos annapara;

- KOHCTPYKTOPCKO-TEXHOMOrMYECKOM OOKYMEHTALMM MO TeXHONOT i
OeXNOPaL/n ¥ OHMCTKM BOAHOINO pacTreopa.

Mony4eHHbIe JKCNepuMeHTanbHLIC AaHHLIC 1 paspadoTaHHas Tex-

HOMOrUA MOTYT BbiTh UCTIONL3OBAHBI JINY NPOEKTUPOBAHWS annaparos
BOAOCHVCTKM,

Maccaaimacknin annapaTtra cyfiek kabrikinanapn verizsinge mogudukalusianran
OerceHaiplred KeMipMeH ¢y epiTisiicin JeXTOpalnanay KoHe XIopin Kocwanctap
KYPAHTBLIH IpKIHAL CyIapilbl Ta3d/1ay TeXUONerHACh Kacanisl, Cy epiTiHlicineH deaceHmi
XAOPIBL BANin aTyANH THIMIL WAPTTAPE YCLIHLIULLL

Tyiiinai coznep: GesceHi X10p, AeXTOPALLS, MACCAAIMACKLII aTNapar, Tasanay, ipKinii
cyJrap, XNopiel KOCRUTBICTA.

The technology for dechlorination of water solution and for treatnient of ¢hlorine-
containing waste water by modified activated carbons on a base of kernel shell in
mass-exchange apparatus is developed. The optimal conditions for removing of
active chlorine from water solution are suggested.

Key words: active chlorine, dechlorination, mass-cxchange apparatus. treatment,
waste water, chlorine compounds,

Appec: 486050, r. WWeimkenT, np-1 Tayke-xaHa, 5
HOKIY um. M. Ayeaosa

Ten: (3252) 53-50-48

Dakc: (3252)21-01-41

E-mail: biblioteka@ukgu.kz
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Y/IK 628,31:666.291.3 MPHTN 70.25.17, 61.01.91
OYMCTKA CTOYHBIX BOJ KPACUIbHO-OTAEJIOYHbIX
NMPOU3BOACTB MOAUDULMPOBAHHbLIMMN
AKTUBUPOBAHHbIMU YT IIMU

B. K. Buwnmbaes, n.7.H., M. M. Caraes, K.T.H.,
®. E. AnTeinbexos, [1.T.H.

HOxHO-Ka3axcTaHCKuiA rocyfAPCTEEHHBIR YHUBEPCUTET
: um. M. Ayesosa

B HacTosulee BpemMs BhINMYCKABTCH O POMHOE KONUYecTso Boaopa-
CTBOPUMBIX (KMUCNOTHLIS, OCHOBHbLIE, aKTUBHLIR, NPIMBIE, METANNocoaepxa-
Wwye 1u Jap.) 4 HepacTBOPMMbLIX KpacuTenei. Tpu kpaweHun TKaHu B
3aBUCUMOCTH OT TUMa NPUMEHAEMOro KPacuTena 1 cnocoba okpacku B
crouHbie Boasl nonagaer 10-40 % ucnonbayemelx kpacutenei, C uensio
VHTEHCUDUKaLKMKM NPOLIECCa OYUCTKI CTOYHBIX BOL OT KpacuTenen nay-
4anMch (PU3VKO-XUMUYECKNE CBOMNCTBA ancopbeHToB NPUPOAHOro Npo-
WMCXOXOASHUA 1 akTUBM3aUWS 20 CORDBLIMOHHBIX CBONCTE B HANpagneHun,
CBH3aHHOM C nony4yeHnem 0cob0 akTUBHLIX LEHTPOB Ha NOBEPXHOCTH.

B kauecTee afacopbeHTOR WUCHLITLIBANIUCE AKTUBMPOBAHHbIE Yriin,
NMoOAY4YeHHbIE Hamu U3 CKOpRynbl GPYKTOBbLIX KocTouek (MpessapuTent-
HbI nateHT PK Ne 13543, ony6n.15.10.2003. Bion. Ne 10). YeraHoBneH-
Hble 3aKOHOMEPHOCTH WMaMeHeHUs1 aacopbLUNOHHLIX CBOWCTB CKOPNYMs!
KOCTOHYEK NPU WX TEPMUYECKON W XMMUYBCKOW akTWBaLMKW MO3BONWIN
OnpenenuTL oNTUManLHLIE YCNOBMA NOAYHEHUS MOSUMULIMPOBAHHbIX K-
TUBMPOBaHHBIX yraen aAng 3aMMeKTUBHOW O4UCTEW CTOYHBIX BOA OT TEK-
CTUALHBIX KpacuTenein, NOATBEPNAEHHbIE NMPOMBILLIEHHBIMU MCTBITAHUS -
MU. HaunBonee agpdekTveHo ancopbuma kpacuTenen MpoTekaeT Ha Ckop-
nyne, obpatotanHoi ZnCl, (koadduumnent nponutkm 0,4) ¢ nocneayio-
e aktmeaumert B notoke CO, npu Temnepatype 773 K. BennyvHa aj-
copbumn No npsmomy Bopao coctasuna 40; cepHUCTOMY HepHomy - 37;
aKTUBHOMY SIpKO-3eneHoMy - 48 mr/r. 3HauvTensHas copbUMoHHAR crno-
COBHOCTL, XOPOLUWE KUHETUYECKNE XapaKTepucTKK aKTUBMPOBAHHON CKop-
Nyrbl KOCTO4eK 0BYCNOBASHE! aKTMBHBIMIA LEHTRAMW U CTPYKTYPOR Nnop.

MakcumansHan ancopbums kpacurenel HacTynaet 2a 1,5-24, Ho
YOKE MPU OQHOYACOBOM KMAKOMASHOM KOHTAKTUPOBAHWK ancopdenTa ¢
KpacuTenem creneHb o4McTKM cocTasnseT 95-98 %. CpasHeHre peaynb-
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TaToB, NOAYUEHHBIX NPV CCNaa0BaHun npouecca ofecuBequBaHAg BOJ1-
HbiX pacTeopos NPAMOro 4McTo rony8aro 1 KMCNOTHOTO pyBKMHOBOIC kKpa-
CUTENen npy NOMOLLIM CKORNIYNLY, akimeuposannoi ZnCl, © nocnenyio-
wiei obpabotkoh CO,, a TakxKe [IMH 1 KoarynsHTOR, 1oKasano, 41o npu
nose 1,0 mr/n a@deKT OHUCTKA aKTUBUPOBaHHOW CKOPAYNON KOCTO4EK
cocrasngeTt 96,5 % (c koarynaHTamu 1 rmHam 88-92 %),

B TexHonorMyeckux npoLeccax onTMMansHON O4MCTK BoObl Heoh-
XOOUMO YHUTBIBATE KUHETUKY a1copbumn, TemMnepartypy crtoka, cnocob
gBoaa aacopbenTa u gp. daktopsl. OnTumansHas Temnepartypa pabo-
yero pacteopa - 313 K. Broa akTveMposaHHON CKOPAYNLI KOCTOUYEK B
BWAE NacThl Nopbllwaer agcopbun Ha 20-25 % no cpagHeHuio G BBO-
AOM TOro e konuuectsa ancopberTa B popme nopoluka, O60CHOBAHO
W NOATBERKOEHD, HTO MPK O4UCTKE CTOKOB OT KpacuTeneit BOSMOXHa MHO-
rokparHas, HWU3KoTeMneparypHas, aHeprocbeperaioiaa pereHepauma
ancopbeHToB MMKPOOPraHuaMamm, Wi Ke He MeHee addekTvaHan Tep-
MUHECKaR pnersHepauuva.

npOBe,EI,BHbI QNBITHO-NROMBbILLNEHHEIE MCTNBITAHKA N0 O4YUCTKE CTOY-
HbiX BOA B KpacwiibHe oTaenovHoro yexa OAO “Bnactuk” r. LsimkeHTa 1
paapaboraHa TEXHONOMMA O4YNCTKMA CTOYHBLIX BOJ TEKCTUALHONA NPOMbILL-
NeHHOCTU OT KpacuTenen 8 ajgcopbepe ¢ NoOABWKHLIM crnoem agcop&er -
Ta (Matent PK N2 11094, ony6n. 15.01.2002, Gion. Ne 1), Maccoobmer-
HBIA annapar COCTOWT U3 KOPIyca, UMNMHOPWUYECKUX KAMED KOHTaKTa a/1-
copBeHTa € XNAKoN Pasoi, CTEHKN KOTOPbIX BbINONHEHb! B BUAE Nepdio-
PUPOBaHHOW PELUBTKN, LLIHEKOB, NepeToqHOn TpyBk!, IWTYUESPORB A48 BBOLA
1 BBIBOLA XUAKOW Gaskl, @ TaKKe ANg 3arpyaky W BbIFPY3KK ancopbet-
Ta. LLHek, BBINOAHEHHBIN C YMEHBIUSLIMMES LLIATOM BUHTOBOR NOBERX-
HOCTW CriMpany, Npu CBOeM BpalleHul cosgaeT HenpepbIBHLINA M pasHO-
MEPHBLIFA NOTOK aOCOPBEHTa, a TakKe MAKCUMALHOE YIIOTHEHUE CNos
ancopbedTta. JocTUrainTcs TOMHOCTE L,03UMPOBaHKA W NMPOCTOTA Perynii-
POBKK MPOM3BOAUTENLHOCTH NO aacopbeHTyY naMeHeHmemM Ymena obo-
DOTOB LWHEeKa.

Mo npegnaraemMoi Hamu CxemMe CTOYHas BOAA NOCIE MEXaHNYEC-
KOR 04MCTKI 1 YOPEOHEHWs NOAAETCS B ancopbep. B KOTOPLIA HANpas-
nAeTeA WM akTUMBMPOBaHHAA ckopnyna koctodek. CMech CTOYHON Boabl 1
agcopbeHTa npy ONTUMANLHOM BPEMEHM KOHTakTa danee noctynaeT B
OTCTONHMK, O4YMLLeHHanA aKTVBUPDBAHHONW CKOPAYNOW KOCTOY4EK RBOAA
3atem cbpacbiBaeTcs B KAHANMIAUMI0 WNK BO3BPRALIEeTCd B BOA006O-
POTHYIO cUCTEeMY, aACOPOEHT pereHepupyeTcs 1 HanpasnseTcs Ha no-
BTOPHDE MCIIONbL30BaHWE,

BoamoxHa peanuaauusa pa3pabotok aacopbUMOKHON QUACTKA, a
UMEHHO! .
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_ TEXHONOMUK NOAYYEeHN MOAVPULMPOBAEHHLIX AKTMBUPORAHHBIX
yraew,

— KOHCTPYKUMY aacopbepa ¢ NOABMXKHEIM coem agcopbeHTa;

— METOAMKW pacyeTta MaccoobMeHHLIX annapartoB W pekoMmeHaa-
Uy N0 MPOEKTUPOBAHKIO NPOMbILLIEHHBIX 0DPa3LoR;

— TEXHWYECKOK OOKYMEHTALUMK MO TEXHOMNOMM OYNCTKA CTOYMHBLEX BO/L
KPACWIIbHO-OTAEN0NHBIX TPOV3BOACTE.

Mony4eHHse akcnepumMmenTaneHble AaHHble 1 paspaboTaHHan Tex-

HOAOTUA MOrYT BbITh MCNONL30EAHL ANG NPOEKTUPOBAHWS annapaTos

BOAOOYNCTKN.

Cyiiex KaOpriuanapsl HeriziHae Moinduralismanray GercenIipuIren KOMIpaily Tex-
HOJOLMCE, ancopbeHTiey KosdranMannl Kabarnt 6ap ancopbep KypbUIMACE Hake OHLE
ecenrey aicTeMecl ycmrnbiyinl. boay-oluley oHIIpICiHIE IPKIHAL CYRAPLIH Tazanay
TIPOTECIH Kacamis,

Tyitini coanep: GeaceHIpLINGH KeMip, MacCauIMACKII annapar, agcopbep, ra3a-
Jay, ipKirmi cynap, Soaynimtap.

The technology for production of medified activated carbons on a base of kernel
shell. design of adsorber with fixed bed of adsorbent and procedure of its calcu-
lation are developed. The process for waste water treatment of dying-finishing
operations is suggested,

Key words: activated carbon, mass-exchange apparatus, adsorber, treatment, waste
water, dyestuffs,
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MPHTI 61.13.15

masomn 1 UCCNEAOBAHUE AMMAPATA
IbHBIMY TAPEJIKAMY C NPOL4OJIbHO-NOMNEPEYHBIM
CEKLIYIOHUPOBAHUEM PABOYEW 30HbI

A. LU, Wapadgues, K.T.H., K. H. Kanaxos
PecnyBankaHCKWiA Hay4HO-MCCRenoBaTeNbCKUi LeHTP

rio npoGaemam 6e30NacHOCTU B XMMUYECKOR, He(TeXMMUYBCKON
n HedTerasonepepabaToiBAIOLLEN NPOMbLILNEHHOCTH

AKTYanbHOCTb NpoBnemel orpeaenaeTcs NOTpedHOCTAMU BLICTPO-
PACTYILEN XMMUYECKOW W HEDTEXUMUYECKDH NPOMBILLAEHHROCTW Pecnyb-
nikkK Kasaxcrad B KONOHHLIX annapaTax ana npoeeneHus NpoLeccos ad-
copbuui, peKTUdUKaLMA 1 MCNapyuTenbHOro OXNakaeHs BOAb!, OTau4a-
HOLLMXCA BONBLLLOR NPOUM3BOANTENLHOCTLIO N0 NepepabaThiBaembiM cpe-
Lam, Npy onTuManbHblX SHEPreTnHeckx sarparax. Hacto fonofHuTenb-
HblM TpeboBaHWeM K KONOHHBIM anaparamM asabercy yeTtonumsas pabo-
Ta Npu 06paboTke NeHoobpasyIoWNX CPEM, a TAKKE CUCTEM ras - JKUm-
KOCTb, copepXalimx 60/bIDe KONMMHeCTBO TBEPRLIX NPUMECEN.

PazpaBoTtaHHas HaMu KOHCTRYKUMAS npeactasnaer coboi annapart
€ NPOBankHLIMU Tapesikamn co cTabunn3aTopom razoXnaKocTHOro cnoq
13 NepdopUPOBaHHBLIX MJTACTHUH, B KAYBCTRE KOHTAKTHOIO YCTROWCTRA UG-
NOMNb3YIOTCH NPOBalbHbie Tapenku, NepdopUPOBaHHLIE KPYNHLIMK OTsep-
cTusMK (pUeyHokK). OCHOBBIBAACH HA AaHHbIX NUTEPAaTYDbl, AuaMeTp oT-
BEPCTUIA NPUHAT pasHbIM 50-90 mm. TMpegnoxeHa yecoBeplleHCTBOBaH-
HAs KOHCTPYKUMS crabunuzartopa ua nepdoprpoBaHHbIX nnactuH. We-
nonb3oeaHue cTabunuaaropa-cnos No3BonaeT NOBLICKUTL OManasoH pa-
Bounx ckopocTen rasa n adheKTMBHOCTE NpoLecca Macconepeiaqn.
HecomHeHHOe AOCTOMHCTEBO cTabunuaaTopa 3aklioHaeTen B YMEHbLue-
HUM KO3 @UUMEeHTa MacuTabHOro nNepexoja Nnpu UenosibsoBaHuu arn-
napartos 6ONLLWONR SANHMHHON MOLLHOCTH.

Crabunnaarop rasocxkuakocTHOrO Cnog CocTouT us BepxHero 9 u
HwkHero 10 panos HENOABMKHbLIX BEPTUKAILHLIX NepPopUPOBaHHbIX Mia-
CTWH, KOTOPbIE RACTIONMKEHB! HA KOPINYCE KONOHEEL Mexay BeRTUKalbHbl -
MU MAACTUHAMMW Ha YNPYIUX CTepKHAX 11 #ecTKo 3akpenneHs Typdynu-
IYIOLWKUE anemMenTbl 12 pasnuyHoi hopmbl. YNpyrne cTepxHn CoeanHe-
Hbl C COOTBETCTRYIOLLWMU BERTUKANbHLIMIK NepdopyupoBaHHbIMA MNac-
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HKuokocts

KoHCTpyKTUBHaS cXema annapaTta ¢ KpynHOAbIpHaTeiMK NposankbHLIMY Tapen-
KamMit co ctabunuaaTopom cnosa uz nepdopupoBaHHbIX NnacTuH: 1 - Kopnyc
annaparta; 2, 3 - WryLepsl COOTBETCTBEHHO ANS NoABOLa W OTBOAA rasa;
4, 5 - WryLlepbl COOTBETCTBEHHO ANs NOABOAA W OTBOAA JKUAKOCTH, 6 - NpoBarnb-
Hag Tapenka; 7 - oreepcTus nepdiopauny Tapenky; 8 - ctabunuaarop razoxmua-
KocTHoro cnosi; 8 u 10 - psifsl HernoaBMKHEIX BEPTUKANLHbIX NepopupoBaH-
Hbix nAacTuH; 11 - ynpyrie crepxHn; 12 - noasuxHele TYpBynusyoLLme aNeMeHTL
crabunuaatopa

TuHaMK, yCTaHOBNEHHbLIMK Ha Kopnyce annaparta. [puyem nnacTuHel cTa-
Bunusaropa BLINONHEHBL! C NEpdopaunei No Boell WX naowagn 1 pac-
MONOXeHsL! ABYyMS napanfefbHeIMU pagami. Bepxiue u HUXKHWE paabl
MIacThH Mo HanpasneHWkK) OPUeHTUPOBaHb! NEePRNeHOVKYNSApHO APYF K
Apyry. [nacTuHbl B KOXOOM U2 pAAOE HAXOAATCHA Ha OAMHAKOBOM pac-
CTOAHWK OPYr OT Apyra, onpeagnsaeMonm PacCTOAHUEM MEX/Y LeHTPamMun

OTBEPCTUIA Tapenku. Typoynuayolme saeMeHThbl YCTaHOBAEHb! Ha Ofu-

HAKOBOM PaCCTOAHWMKM MEXAY PAOAMK MNACTUH W XKEeCTKO 3aKpernieHsl Ha
YAPYTUX CTEPKHAX, COSAMHAIOLLNY napannenkHkie paasl NnactuH. Belbop
hopmbl TYpBYNM3YIOLLMX aNeMEHTOB (Lap, Ky8, KBaapaT) ocylLecTsiser-
G € y4eToM 0BnacTh NpUMEHeHus annapara, Harpy3oK No rasy v xug-
KOCTU 1 TpebyemMoin ahpekTuBHOCTA.
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McnonsaoeaHue B ctabunusatope OoNoNHUTebHBIX TYpBYnnayio-
LMX aNeMeHToR 12, OpUeHTUPOEAHHBIX NoHOBOA HACTHIO HABCTPEYY raso-
BOMY 1 XMAKOCTHOMY MOTOKaM, M UX XKECTKOE KPEereHue Ha yrpyrux crep-
KHSAX, COBAMHSIOWIAX NapainenbHbIe Panbl NAacTH, NO3BONMIOT A0MONHA-
TENbHO YBENUYMTE TYRBYNUBAUMIO Ia30XKMAKOCTHOMO CADA 33 CHET Kone-
BaTenbHbIX ORKEHNIA 31eMEeHTOB, BOSHUKAIOLLMX N0 BO3OSACTBUEM NO-
TOKDB rasa W XKMOKoCTW. Pacnofioxerune nx Ha 0OWuHakoBoM paccTosiHum
Mo BLICOTE MEX/y paaamMyl HenoAsrkHbIX nepdopuposaHtbiX niIacTuH
MOBBILIAET U3CTPOMNHOCTE Fa3mKnAKOCTHOIO CAOS B 0BhemMe KOHTaKTHOM
30Hbl, 4TC QONONHUTENBbHD HHTEHCMdJMLI,MD)’ET npouecec renno- u Macco-
oBmeHa 3a cuHeT ugeHTudmkaummn yenosmini maccoobmeHa.

B peaynbkTarte npoeefeHHBIX NCCHEL0BaHNA HamMu BblN0 YCTAHDR-
NEHO, YTO ONMTUMAaSIbHOE COOTHALUEHWE MEX Y CBODOAHBIM CEHEHMEM CTa-
Gunmsaropa E v CBODOAHLIM CeYeHUEM Tapenky S, I0MKHO BhiTh PABHO
E/S,=(1 +1,05). BbinonHeH\e TOro yenorus no3sonser [ocThyb Makcu-
MankHOro AWanazoHa paboynx CKOPOCTEN rasga BO BCeM NCCNed0BaHHOM
OVanasoHe WaMeHEHWS PEXMMHBIX M KOHCTPYKTUBHLIX napameTpos. [pun
601’!&1.”?1){ IHAYEHKWAX STOro COOTHOLWEBHIME YEENMMYMBAKTCH KPpUTHUYECKKe
CKOPOGTH Ta3d, COOTBETCTBRYIoWME pabouuM pexvmMan, a Npy MEeHbLINK
BHAYEHMAX NPEXAERPEMEHHD BO3HMKAET pexiM 3axiebolBaHug.

MpoBeaeHa CEpNa IKCNEPUMEHTOB MO ONPeaeneHuio ONTUMansHON
BBICOThI DACMONOKEHWH NOABVKHBIX 3N1EeMEHTOB CTa6L’U‘IMSaTUDa Ha no-
NOTHOM Tapenku - H_. Mpu aToM BbiNo 0BHAPYXEHO ABNEHUE, N5 KOTO-
pPOro XxapakTepHbLIM SBNSETCH OHOBpeMeHHoe 0bpasoBaHve Buxpeil, pop-
MUPYIOLLMXCSH MPW MCTEYEHW Taga U3 OTBEPCTUIA NPORANbHON Tapenku
W BOBHUKADLLIMX MPY 0DTeKaHuM ra3oBbiM NOTOKOM MNOABWNHLIX SNEMEH-
TOB cTabunuaaropa. o cyTy, aHHOE SBIEHWE TOXECTBEHHO ABIEHMIO
CUH(ASHOCTY, BbIGBIEHHOMY NP NCCHEA0BaHWNIA PasnuyHbix Moauduka-
LMIA annaparoB ¢ PeryispHoi NOOBMKHON Hacaokon. AHanua nonyyex-
HbIX JIAHHBIX MNOKA3a, 4TO ONTUMalibHOMY 3Ha4YeHMID BENMYUHbBE He-r cooT-
BETCTBYIOT MaKCMMasbHasa BbICOTA CNOA XKUOKOCTW Ha TAPeKe BO BCEM
ananazoHe pa-60qm¢ CK‘DDOC‘TEF"J ra3a 1 antuMalibHoe rapaeni4ecroe
conpotusnedune. OpHOBREMEHHO NpW 2TOM HabnopaeTca Hawbonee
WPOKKA guanadoH paboukx CKOPOoCTen rasa.

OnbiThl TaKXE NOKasany, 410 Benn4uHa H_ yBenM4nBagTcs ¢ nosbl-
WweHwem cBoBoAHOro cevyeHnsa TApPEenkn 1 HECKObKO CHWXKABTCH C no-
BhILLEHWEM MNOTHOCTK OPOLUEeHKd. B pesynstare Maremarnyeckon ob-
PaboTKK IKCNEPUMEHTANEHbLIX OaHHLIX BEIND MOMYUYEHO COOTHOILBHWE:

H,=0,225. L' &%,

raoe L - NAoTHOCT OPOLLEHWs, M3 /M7,
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 [lpu pasmetleHny cTabunusaropa Ha/i Tapenkoi Ha BLCOTe MeHb-
e, Yem creyeT na ypasHedna (1), Ha Tapenkax npexaespemeHHo pas-
BUBAETCS POXMM 3ax/1ebbiBaHnga v BO3PacTaeT rMAPAaRIuYeckoe Conpo-
TyBJsieHMe, a Npy BOMBLUIMX 3HaYeHVaxX H_ 3aMeTHO NOBLILLAIOTCS CKOPOC-
T rasa, COOTEETCTBYIOLLME BOIHUKHOBEHWIO paboyux pexumos. U 10, 1
APYroe CHwKaeT AuanasoH paboymx ckopocTei rasa.

MpoeegeHsl 8KCNEePUMEHTaNbHLIE UCCIBACBEHWA M0 CNPeAeneHuio
BRICOTHI BEPTUKASIBHBIX FINACTUH, @ TakxXe MOMHO BbICoTh cTabunmsaro-
pa. 06 onNTUMANBHOCTA BLIDPAHHLIX NAapamMeTPOR CYAWNW M0 CTeneHu
PABHOMEPHOCTI FA3OXKUAKOCTHOMO CNOSA, OTCYTCTBIIO 3OHL! KPYITHbIX MySib=
CUPYIOLIMX rasekuUAKOCTHBIX BUXDEW.

' O6pabortka ¥ aHann3 pe3ynsLTaTos SKCNEPVMEHTAIBHbLIX METNeno-
BaHWi MoKasanu, 4TO BbICOTa HUXHUX BEDTUKANBHBLIX MNACTMH O0MKHA
HaxonouTbed B ripepenax 0,8-1,0 anamerpa oTBepcTuit Nnepdopauni; Bhl-
COTa BEPXHUX BEPTUKANbLHbIX NiacThi - 8 npegenax 1,0-1,2 nmnamerpa
orBepcTuit. TpUBeAEHHEIE COOTHOLLEHUS CNpaBeqiveLl NPy AnaMeTpe
oteepeTul nepdopaumm 50-90 M. MonHas BLICOTa cTadunuaaTopa non-
KHa ObiTh pasha 2H .

B peaynbrarte reopetvieckux W akcneprMeHTanbHbiX uccnegoea-
HUA ruapoguHamMukn v maccoobmena Onliv nonyyYeHsnl:

— YpaBHeHWH A5 ONpefeneHus rpaHnl, patoyux pexumMos B 3a-
BUCHUMOCTIA OT KOHCTRYKTVIBHDLIX NapaMeTpoB KOHTaKTHOIO YCTDDﬁCTBa “
PEXUMHbIX NapameTpoB paboTel annapara;

— ypaBHeHWs Ang pac4eta Spbl3royHoca, OCHOBaHHbLIe Ha BanaHce
MENAY CUIaMM TSKECTU Kanesb XUOKOCTU WU CUNaMu aspopuHamuye-
CKOTO CONPOTUBAGHWS, BOSHUKAIOWMMI NPU 0OTEKaHu Kanens Xuako-
CTU NOTOKOM rasa; )

— Hay4HO 0HOCHOBaHHLIC BLIP@XEHWA 19 pacyeTa ru/ipasinyecko-
ro CONPOTUBNEHWUA W KONIWYECTRE YALPKMBASMON HA TAPEAKE KUAKOCTH,

— anpobupoBaHbl W3BECTHLIE M3 NMTEPATYPLl 3aBVCUMOGTW 1S
pacHerTa rasoconepKaHna raaoknakocTHOrO Cnos;

= YpasHeHue Ang pacveTta AMHaMU4ecKon BbICOTEI FA3OKUAKOCTHOTO
Cnos nyrem 06paboTki COBCTBEHHBIX 1 IIATEPATYPHBLIX OMbITHLIX AaHHbIX;

_ ~ YPasHeHua mns pacyera koaddulmeHTa MaccooTaaLu B ra3o-
BOW hase Ha OCHOBAHMM MMAPOANHAMUHECKOM aHANOM M MEXOY Macco-
nepegaven u TpeHuem;

— YPasHeHus ans pacuyera koagguurMeHTa MaccooTaa uu, NUMUTH-
PYEMONA CONPOTURNEHMEM XUOKOM $adbl, MCXOA9 U3 MOAENM 06HOBNE-
HUS MOBEPXHOCTY, '

CocraBnena mertoauka pacuyeTa paspaboTaHHoi KOHCTPYKUMIA an-
napara, Kotopas Gbila UCMoNb3OBAHA MPKU MPOEKTUPOBAHUN U UCTbITA-
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HUSX NPOMBILAEHHBIX 06Pa3LOoB annaparos A/ 04NCTKA OTXOAALLNX ra-
308 B HOCHOPHON 1 HedTenepepabaThiBA0LIEN NTPOMBILLNEHHOCTH. TTpo-
MblLUTEHHBIE UCNbITAHWS NOATBEPANIN AaHHBIE nabopaTopHLIX MCCche-
noBaHuii 0 BbICOKON aPEKTUBHOCTHA pPaboTbl CO3HEHHOR KOHCTRYKLIAMK,
Ha OcHOBAHUM PE3y/ILTATOR NPOMBILLNEHHbIX NCMLITAHUA, NPOBEAEHHBIX B
annaparax NPOMbILLIEHHLIX PAa3MEpPOB, B pacyeTHLIe YPasHeHWs Bbinn
BREfIEHbI KOPPEKTUPYIOLIME YIEHb!, YINTLIBIOLWE macluTabsl annapaTos.

B npouecce MCbITaHuli TaKKe YyCTaHOBAEHO, YTO Nnpu obpaboTke
ras0B, COAepXalluvx TBEPALIe NMpUMecy, paspaboTaHHas KOHCTPYKLWA
annapara B TeUeHne ANUTENbHOro BpeMeny paboraeT, He Tpebya oumncT-
KW KOHTAKTHOrO yCTpolcTsa OT oTnoxeHni. [pu 06paboTke 0Tx0asumx
Fasos ¢ UCronbaosaHuem abcopBEeHTOB, CKIOHHLIX K TeH00bpasosanuio,
NOABUXKHEIE BNeMeHTh cTabunuaaropa NpenaTcTeYIoT GoPMUPOBAHMIO
YCTOM4MBOW NeHbl.

C y4eTOM TOrQ, 4TO NpeanoxKeHHas KOHCTRYKLME annapara nveer
Hebonswon kosdhuMeHT MacluTabHOro nepexond, NpemmMmyLecTBeH-
HOl OBNACTLIO Bro NPUMEHEHMH ABAAIOTCS NPOLECCH OYUCTKU BOfh-
WX 06bEMOB OTXOASLMX r230R, NPOBOAMMBIE B anfaparax aHasuTens-
HbIX PA3MEDOB.

HKymbic altvarsl KOUICHEHAI-TIK CeKNMSLIaHFaN GATHPLITFAN Tapenkach bap ®uuiy
WOHE MaccaanMacy annaparbiHbiy KOHCTPYKIMACEIHBIE, IHHIFADBUIATEIH 1434dPAbL Ta-
3apryra apHaFas HneppopalsNanFal TIACTHHAIAPAAH TYPATLIN KadaT crabrimsaTo-
DLIMBIE KOMeTiMeH skacanrad, KOHCTPYKOMSHBEH ChIHNATTAMackl MEH OHBIH G3rcie
epeKMIENiKTepl, ANNAPaTThid TMIPOTMHAMUKANLIK KOHC KHHETHKANBIK ChUAMATTAMA-
Jlapul DeplireH, ;

Tyiiinai cozuep: KHY-MACCAAIMACY BUNAPATTAPLL, KOHCTPYRIMANAp, nephopanisia-
HFaH IUIACTHHAZAP, OATHIPLUIFAH Tapemkanap, Kabar crafunusaTopiapibl, Tasidpis)

TA3APTY.

The design of heat-and mass-transfer apparatus with grid trays with longitudinal and
transverse sectioning of working zone 1s developed with the help of layer stabilizer from
perforated plates for cleaning of waste gases. The description of design and its distinguishing

featurcs, the results of investigation of hydrodynamic and kinetic characteristics of

apparatus are given.
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VJIK 544.6 MPHT 31.15.33, 31.17.15
OB OEPA30BAHWUM COEOUHEHWUIA XENESA
MPY NOJNIIPM3ALMM MPOMbILNIEHHBIM NEPEMEHHBIM
TOKOM XXENE30COAEPXALLMX OTXO/0B
B XJIOPMAHLIX PACTBOPAX

A. )X. Erun6aesa, A. baeluos, 1.x.H., A. K. Baewosa, 5.x.H.

KeHTayCkui MHCTUTYT MexayHapoaHoro Kasaxcko-Typeuxoro
yHuBepcurera nm. X, A. flcaBn

B HacTofAulee Bpema BOMLIIOE 3HAUSHIME NPUAASTCS CO3A2HUIO HO-
BbIX METOA0B NepepalboTki METANTOCOLBKAILMX OTXOA0R, B TOM YMche
OTXOAOB, B KOTOPLIX CONEPXATCS KeNe3o ¥ ero coefmHeHus (xnopuasl,
rMAPOOKCUAL U OP.), MMEeIoLLKEe BaXHOE MNMPakTNYeckoe 34aveHue. Xno-
puiL Xenesa ABYXBANEHTHOIO UCTONL3YIOT Ana nonyyedus FeCl, 8 kaue-
CTBE KaTasusaropa OpraHnyeckoro CUHTesa, B NPOU3BOACTES aHTraHe-
MUHECKUX Npenapartor. BXoAALWMIA B COCTAB HEOPTaHWYECKUX NUMMEHTOE,
Fe(OH),, aBngeTcs NPOMEXYTOUHLIM NPOAYKTOM NPU NONyYeHM OKCUA0E
JKenesa v akTMBHOW MaCChl XKene3oHUKeNeBbIX akkyMynsTopos.

CyLu,eCTBEH?bIMIA HE0CTaTKaMn M3BECTHLIX METOAOB Noiy4eHus
STUX COBAMHEHVIA ABNAIOTCA HW3Kas NPOM3BOAMTENLHOCTL NPYU G0b-
LLX 62@303§paTH_blx Pacxo/lax peareHToR, COOCAXKLeHWE NPUMEcen 1
MHOFOCTaANNMHOCTL Npouecca. Padee BbINo NoKasaHa, 4To nonspuaaiiys
ANEKTPO/IOB NEPEMEeHHLIM TOKOM BO MHOTOM YIpOLUAeT NpoLece nonyHe-
HUS DasnnHbIX COBAMHEHNI METANNOB. [1159 pa3paboTky 31ekTpoxuMm-
HECKUX CNOCOBOB CUHTE3a COSAMHEHMIA Xee3a 3 ero 0TX0A08 HEeOBXo-
AUMO M3yyeHle NPOLECCOR 3N8KTPOPACTROPEHUS Xenesa npu nonspu-
SaUMK MEePpEeMEHHBIM TOKOM B BOAHbBIX PACTBOPAX. YCTaHOBABHO, YTO Npu
NONFPUIALINN keNe3HbIX 3NEKTPOAOB MPOMBILAEHHbIM NEePEMEHHLIM TO-
KOM s'pacmop'e cynschata HaTpus obpasyeTca ruapoxcua xeneaa (I1).

Uens parron pabotsi - nonyderne FeCl, u Fe(OH), npu nonspuaa-
Uin Xenesocoaepkatx 0TX0A08 MPOMBILITEHHEIM MEPEMEHHbIM TOKOM
HacToTON 50 'l B pacTBopax CONAHON KMCNOTLI U XNopuia HaTpUs.

MeTtoauka npoBeaeHna 9KCNEPUMEHTOB aHANOMM4Ha ONUCAHHON
patee (A. Baewos, P. C. Avgamacos, A Fanvesa, 1993 r.), rae sheK‘rpo-
FAaMN CYKUAN XenesHas NAacTyHKa U TUTaHOBas NPoBonaka. o OKoH-
‘*aH_VIM SNEKTPO/N3a CKOPOCTL PACTBOREHMS XKEenesa ONpenenanach B 2a-
BUCUMOCTI OT U3ameHeHus Beca aNekTpoaa.
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Puc. 1. Bnnanue koHuentpauun HCI (1) v NaCl (2) nva Beixog
Mo TOKy pacteopeHns xeneaa: T =0,25 y; i, =1000; i_=80 kA/m?

YBenuueHue KOHUEHTPaUMn congHoi kmenotsel o1 1 ao 10 M v xno-
pupa Hatpwa ot 50 go 300 r/n BraronpusaTHO AEWCTBYET Ha BLIXOL MO
Toky (BT) 1 noBbiwaeT ero coorsercreedHo o 95 u 80 % (puc. 1). Cko-
pPOCTb NpoUecca pacTBOpPeHWsa METANNOBE B 3HAUYWTENBHOR cTeneHn 3a-
BUCWT OT COCTABa PacTBOpa, a UMEHHO OT @HWOHHOTD cocTasa. Hem Bob-
LIee YUCNo cBA3EN 0BpaszyioT atoM MeTansia ¢ aHUoHaMK, TeM Nerye ocy-
LECTBNASTCA ero nepexon 8 pactsop. B conanokuesnoi cpene 8 aHoa-
HOM Nonynepuoae pacTBopeHue Xeneaa MoXeT NPOUCX0ANTL ¢ 0Bpa3o-
BaHWEM KOMIJIEKCHbBIX MOHOR, Mpy AeicTBUU NERPEeMEHHOIrD TOKa Nocne-
Hue pacnapatwTcs ¢ obpazosanvem FeCl,. B pacTBope xnopuaa Hatpua
B @aHOAHOM nonynepuone obpasyercd acCOUuMUPOBAHHbIN KOMNNEKC
Fe[HEO)?, KOTOPbIW NPU Nonspmaacian nepeMeHHsiM TOKOM paspyluaeTcs
n Boinazgaet ocaziok Fe(CH),.

BnusiHue NNOTHOCTWU TOKA KEeNe3HOr0 3JIeKTPOAa Ha BLiX04 No TOKY
pacTBOpPEHWA Kenesa NpeacTasNeHo Ha pwc. 2. B pacTtsope xnopwaa
HaTPWA 3aBMCUMOCTL BbIXD4a No TOKY PACTBOPEHWA Xenesa oT rNnoTHOC-
TW TOKA Ha KeNe3HoM 3NeKTPOAe UMEET BUA KPUBOW, NPOXOAALLER Yepes
Makcumym npu i=1000 A/, TlosbileHre Beixoaa No TOKY pacTBoOpeHus
Kejeaa CBA3aHo C TEM, HTO C yBENUYEHUEM MNNOTHOCTW TOKa Mo ypaeHe-
Huio Tadens noTeHuman anekTpoaa cvewaeTtcs B Bonee nonoxurens-
HYIO cTopoHY. [NaaeHue Beixoaa npwu Bonee BbICOKAX NAOTHOCTAX TOKA

34

Beixon no Toky,
%

80

- \%m 60 s
=3 i ~2 A
40 / i -1 40 ¢ — ,—-(’)

20 20 . v

i .

. 400 800 12001, A/m? 40 80

120 iy, KA/M?

Puc. 2. BnusiHWe nioTHOCTI TOKa Ha MeneaHom (a) u Tutanosom (6) anekTpo-
pax 8 pacteopax HCI (1) u NaCl (2) Ha abixoa No TOKy pacTBOpeHWs xerneaa

OBBLACHABTCH YACTUHHOW NACCUBALMEN 3NEeKTPOAa NPOAYKTaMWU SnekT-
PONK3a, a TaKke ycuneHnem CKopocTy NoBOMHLIX peakiliui, Y4To xapak-
TEPHO 1 ana kpusont 1 (puc. 2a). MNpyu U3MEHEHWU MNOTHOCTA TOKa Ha
TUTAHOBOM anekTpone (puc. 26), BT pacTsopeHns xenesa nosLILaeTcs,
Y10 QOBACHIETCH YBEIMYEHUEM CKOPOCTY (DOPMUPOBaHUS nonynpoBoa-
HUKOBbIX OKCHOHBIX N1EHOK, 0DNAAAIOWLIX BEHTUILHLIM CBONCTBOM.

B CONAHOKMCAOM 1 B pacTBOpe Xnopwuaa Hatpus BNUAHWe npo-
AQIKUTENBHOCTI 3NEeKTPONN3a Ha BbIXOA N0 TOKY PACTBOPEHNUS Xenesa
M3yHann NpyM MOCTOSHHOW NNOTHOCTU TOKA Ha XEeNneaHoM anekTpoae
1000 A/m* n TutaHosom anextpoge - 120 kA/M?. C ysennueHnem npo-
AOIKNTENBHOCTY 2NeKTponn3a HabnopaeTcs 3amMeiieHue npouecca
pPacTBopenns xenesa, o6ycloBNeHHOE TEeM, YTO CO BPEMEHEM NOBepX-
HOCTBL XEeNe3Horo snekTpoaa nocreneHHo naccusnpyerca o6pasosae-
LMMKUCH NPOAYKTAMMN,

Takum oBpasom, yetaHoBneHo, YTo Npu NonspusanmMn NPOMbILLINEH-
l-?HM NEPEMBHHLIM TOKOM XENe30COLepXallnx OTX0A08 B CONSHDN KNG
mm__ﬁﬁpaayeTcn xnopua xeneaa (), a B pacTBope xnopuaa HaTpus -
rmmggmm xenesa (). B peaynsrare nposefeHHbIX CCTiefoBaHuii on-
me BAUSIHWE PasNMuHbLIX MapamMeTpoB Ha CKOPOCTL PacTROPEHUs
8 NPU NONSpU3aLi NepeMeHHbIM TOKOM.
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Ty3 KBITKBUILL MEH HATPH XNOPUIL epITIHADICpIHACTT, Temipt Bap Kannpikrapiut 50 [
QHEPKBCIMTIK AlILIMAlbLl TOKICH HOISpUIaliHATay FeCl, scone Fe(OH), any 3epr-
TerTen. ARHMMATE TOKICH TOJAPH3AIMAAAFAHIA 8D TYPIN 1mp.m;.zpm.p,m[ TEMIPHIH
epy KBUIAAMIKIFBIHA BCEPI KAPACTLIPLUIFAN,

Tyitinai ceztep: OHEPKICIT KATIBIKIAPEL, TeMipi 6ap KaTIBIKTAD, TY3 KBIIIKbUIbL, Ha-
TR XAOPHIL, ITOAAPH3ATIMA, ANHBIMATE TOK

Production of FeCl, and Fe (OH), is studied during polarization of iron-containing waste
by commercial alternating current of 50 Hz frequency in solutions of hydrochloric acid
and sodium chloride. The influence of various parameters on solution rate of iron in
alternating current polarization is considered.

Key words: industrial waste, iron-containing waste, hydrochloric acid, sodium
chloride. polarization. alternating current.
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PIBBHTHE NOTEHLWMOMETPUYECKUX METOLOB AHAJTIU3A
OBBEKTOB OKPYXAIOLWEW CPEAbI

MPHTIN 31.19.03, 90.27.31, 87.15.03

B. A. Bypaxra, [1.X.H.

BanafHo-KasaxcTaHCKU MHXEHEPHO-TEXHONIOTUYEeCKUI yHUBepCHUTeT
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 BaxHbiM HANPaBNEeHNEM COBPEMEHHON aHannTM4eckol XuMnumn as-
m QKOMNOrO-aHaNUTUHECKUI MOHUTOPUHI OKPYXaIoLLen cpessl, oc-
H{)W (yHKUWA KOTOPOro - NOCTOAHHOE HAbMofeHUe 1 KOHTPONL 3a
COGTORHUEM OKPYXalouien Cpesl NyTemM XMMU4ecKoro aHanmaa cocias-
nsoukx ee 06LekTos. OnepaTuBHLIA MOHWTOPMHT 3arpaHEHUIA OKpy-
Xalowen cpeflbl TPeOyeT YyBCTBUTENbHbIX, HAEXHbIX, NPOCThIX N HE/I0-
porux. B KoHTpOns. [Npu ocylecTBNeHun 3KONOrM4ecKoro KoHT-
PONs NPUMEHSIOTCH BCE CYLIECTBYIOUNE (PU3NKO-XUMNYECKME METOObI,
KOTOPLIE NO3BONKIOT HE TONBKO ONPEeAensiTe XMMUYECKMA cocTas 0bbek-
TOB OKPYXIOWen Cpeabl, KOHCTATMPOBATSL YPOBEHL MX 3arPAIHEHNS, HO W
MONyHaTh KMHETUHECKWE NapaMeTpbl, ONUCHIBAIOLNE IMHAMMKY NPUPOL-
HbIX MPOLECCOB.

ToTeHUMOMETPWS B KaYeCTBE (DU3NKO-XMMUYECKOro MeToaa aHa-
nusa 06nagaer MHOXECTBOM NPEeUMYLLECTE W B HaubonbLel cTeneHu
vmmopaer TpeboBaHWAM SKONOTO-aHaliMTUYECKOT0 MOHUTOPWHIa
i BLICTPOAENACTBIIO, BLICOKOA YYBCTBUTENBHOCTI, NMPOCTOTE NPU-
BOpPHOro odopmieHns, 4OCTYNHOCTM U IKOHOMMYHOCTU METO/1a, MCKITIO-
HEHUIO TPYNOeMKUX onepaunini NpobonoaAroTOBKM, BO3MOXHOCTY WCNOJb-
30BaHluA ero kak 8 naboparopHbIx, Tak U B NONeBhLIX YCIOBUSX.

K noteHLmomeTpuieckum MeToaam aHann3a oTHOCATCA: METOL NPsi-
Mo mml-lumomerpm METOL MHOIOKpa T HbIx A06aBok u ero Mmoaundmka-
U1K, NOTEHUMOMETPNYECKOE TUTPOBaHUE C MCNONL30BaHUEM PasNUYHbIX
Wpﬂux 3NeKTpoAoB. B Hay4Hbix paboTax 06061eHkEl COBPEMEH-
HWUS MO TEOPUN Y MPUMEHEHMIO NOTEHUNOMETPUHECKMX METO-
mﬁmuaa € NOMOLUBK XMMWYBCKUX CEHCOPOR 19 PA3NUYHbIX 0Dbek-
To8, &“ﬁm Yucne n 0O6BEKTOB OKPYXKAIOLLEen cpeabl.

BCEro MHOroo6paanus XMMUHECKUX CEHCOPOB 3HAYMTENLHYIO HacTh

WJTHEGT MOHCENEKTUBHbLIE 3NeKTPOAbl C TBEPALIMIA N KUAKMMA

=N HEMW, KOTOpLIE 3aHANM AOCTONHYIO HALLY B IKONOro-aHanMriye-
l3"“5‘!»1'-s!&tarmpone.
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rMoreHunoMeTPUHECKMIA METOM NPOAOIKAET PA3BMBATLCH W OcTa-
eTcs OaHUM U3 HanbonNee NPUMEeHAEMbIX aHanMTUYECKMX METOAOS Olpe-
JENEHWS KaK HEOPraHWYECKNX, Tak 1 OpFraHnYecknx CoOeanHeHni 8 0BBLEK-
Tax OKpyxawowein cpeapl. Npuiem fansHenllee pasBuTHe NOTEHLIMOMET-
PUYECKUX METOL0B MOXHO PACCMATPMBATE B HECKOMEKMX HAaMpasneHusx:
YCOBEPLUEHCTBOBAHUE YXE CYLECTBYIOWMX TUMNOR NOTEHLMOMETPUYEC-
KMX CEHCOPOB W CO3/1aH1e HOBbIX KIacCoB CEHCOPOB, OCHOBaHHbLIX HA HO-
BbIX npuHumnax paboTel. OAHAKO Ha CEroAHAIHAR OBHb HE BCE TWfbl
XUMHWYECKIMX CEHCOPOB PassnBalTcg oanHakeso. lNpocnexnsaercs TeH-
AeHUMa pocTa Yucna pas3paboTok HOBbIX XUAKOCTHLIX NeKTPOADE, HO OHK
NPUMEHUMBI MWL 409 ONPEAENEHHBLIX KNacCOB COEAMHEHUA 11 UMEIOT
psan OrpaHuyeHuin

Paborbl N0 CO30AHMIO NONHOCTLIO TBEPAOMAZHbLIX BNEKTPOL0B HE
OCHOBE HOBbLIX CEHCOPHbLIX Matepuanoes B Hactodlee BREMA HEMHOIO-
YUMCNEHHKBI 1 O RaHMYMBAIOTCH XaNbKOreHWAHbIMK KpUCTannuyeckumMn,
XANBKOreHWAHLIMKY CTEKNHAHHBIMKM WOHCEeNeKTMBHLIMKW 3INeKTpogammn 1
WOHCENeKTUBHLIMW NoNeebiMi TpausucTopamu. dansHenan pabora no
pasBUTUIo TREPOMha3HbLIX 3NEKTROLAOB HanpasneHa, kak rnpasuno, Ha no-
BbllWEeHWE UX YYBCTBUTENBEHOCTH, KOMNNEKCHOe MCcNoNbL30BaHWE 3ANEKTPO-
OB Ha OCHOBE MYNLTUCEHCOPHLIX CUCTEM B Ka4ecTeBe "3MeKTPOHHOTO
a3sika'’ 1 "anekTpoHHOro Hoca''.

PaapaboTkam HOBbIX 31EKTPOLOB Ha OCHOBE MOYNPOBOAHNKOBLIX
MaTepuanos QN8 aHanu3a KWaKUX cpes He YAeNAeTCd JOIKHOMD BHMa-
HIS, B TO BpeMsl Kak yAayHOe coYeTaHre CBOMCTB NonyrpoBOAHNKOB: Bbi-
coKan T1eepaocTh, XMMU4ecKkan YCTDIF'ILIHE!OCTb B arpecCueHbIX Cpgenax, yH1-
BEPCanbHOCTL, 0COBEHHOCTU CTPOSHWA WX MOBEPXHOCTU — OTKPLIBAET
WWPOKUE BOBMOXHOCTW MPUMEHEHWA 3TUX Matepwanos Ana cosjiaHvs
XMMUHECKMX CEHCOPOB.

MonynporofHWKoBbIE coeauHeHust Tuna AYBY - apcexuns rannus
(GaAs), antmonug rannua (GaSb) - ABNAI0TCA NEPCNEKTUBHLIMK MaTE-
puanamMy CeHCOPHOW TEXHUKKU 1 06pazyioT rpynny poACTBEHHbLIX U MNPo-
W3BOACTBEHHO COBMECTUMbIX MNONYNPOBOAHWKOE, KOTOPbLIE MOTYT 3aHATh
NOCTOMHOE MeCcTO cpeau TRepA0dastbix CEHCOPORB ANA aHannuia xnikux
cpea.

Ha ocHoBe NonyNpoBOAHUKOBBIX MaTepuasnos U3 apceHnaa ranivs
¥ @HTUMOHWAA Taninus HAMW CO34aHLI HOBLIE ONEKTPOXUMUHECKNE CeH-
copbl, NpeacTasnsowme coBoi NONHOCTLID TBEPA0(da3HbIE INeKTpoib
C MOHOKPUCTANNUMYECKON MeMBPaHoW n TBEpAbIM KOHTaKTOM. Paspabo-
TaHHbLIE CeHCOPbLI UMEIOT NAaTEHTHYID 3auwmnTy (MNpegBapuTebHbIR NaTteHT
PK Ne 14134, ony6n. 15.03.2004. Bion. Ne 3).

38

3 Tabnua 1

AHanWTUYecKWe XxapakTepucTUKN CeHcopoB Ha ocHoBe GaAs 1 GaSh
g5 Wg S

= . | KpyTtuaHa
Shestpoa | OrPeRCTems | Lo CT s, eTPORNOR 0N
i Morib/n MB/pC MUH
GaAs Ag' 104-107? 1455 0,5-1
- Cu® 103-107 5642 1-1.5
Ph2* 10510 32+2 11,5
GaSh Ag’ 105-10 " 14045 0,51
Sonin Cu?* 10410 10044 1-1.8
R Ph2 105-10" 2942 1-1.5

.l'lpﬁBEMHHbIE neccneaoBaHus aHanMTUYecKmx XapaKkTepucTuk 3THUx
CEHCOPOB Mokasany, 4To OHW 0BAafaloT YYECTBUTENLHOCTLIO kK PH, pas-
JIAHHBIM KaTHOHaM 11 aHMOHAM, KOMINEKCO0BPasyILLMM peareHTam, OKuc-
NINTENBHO-BOCCTAHOBUTENbHOMY NoTeHumany. B 1aén, 1 npeacTtasneHs
ocuoafue AHANUTUHECKNE XapakTepucTUK CeHCoOPoRB Ha ocHoBe GaAs 1
GaSh 8 pactsopax coneit cepebpa, Mefin, CBuHUA. 3T0 NO3BONKIO DEKO-
MEHAOBATL W UCMOAL3OBATL UX B KAYECTBE MHAMKATOPHLIX 3NEKTROA0R
Mﬂ KNCROTHO-OCHOBHOIO, ocagnTenbHOro, KOMI'IIIEKCOHOMETDH‘GECKOFO,
OKHCGIMTENBbHO-BOCCTAHOBUTENEHOIO TUTPOBaHWA.

- Ans 0BBACHEHVA NOBEABHUS TONYNIPOBOAHWUKOBLIX CEHCOPOB HA OG-
HoBe GaAs n GaSb B pacTBopax Conel MeTanios NpeaiokeHa Moaens
SNEKTPOHHO-MOHHOrO 0OMeHa, COrMacHO KOTOPOI YYBCTBUTENLHOCTL K
KaTvoOHaMm Merannos cesgaHa ¢ NpoTekaHuem Ha NonynpoBOSHUKOBON
AOBEPXHOCT OKMCNNTENBHO-BOCCTAHOBUTE/IbHLIX PEAKLMIA, MPUBOASILIMX
ﬁ:_pﬁp_a':_ao'aaﬁum M3MEHEeHHOr0 NOBEPXHOCTHOrO Cros.

Npu BeinonHennn paboT 3KONOro-aHaNUTUIECKOro xapakrtepa 8
X OAHON uccnegosaTensekoi nabopaTtoprn BakHo UMETE KOMI-

_ PULIMPOBAHHBLIX METOAUK aHANN3a 06 LEKTOB OKPYXalolleih cpe-

SBONSIOLNX 3KCNPECCHO, IKOHOMUYHO, C UCNONL3OBAHUEM MUHI-
e Ymcna npuBopos 1 aHanUTUYECKMX YCTPOMRGTE OXBATUTE LUK-
Y aHanu3npyemblx 06LEKTOB 1 OrnpeenaeMbiX BELLECTs ¢ A0-
HOW TOYHOCTLIO 1 HYBCTBUTENBHOCTLIO.

g %Haaumn OaHHOW 3agaydn npefcTaBNseTcs BO3IMOXHOMN npu
'm HHBS0BAHKY CeHCOPOB HAa OCHORE MONYNPOBOAHMKOBLIX MATEPWANos.
el WX yHuBepcansHeiM CBONCTBaM yaanock G NoMoLLbLK OOHOro
CeHcopa wa @HTUMOHWOAA raniva onpeaennTs NoTeHUUMOMeTPUYeCKUM
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METOACM B KOMITOHEHTOB B NPUPOAHOA BOAE: pH, rmnpokap6onartsl, 60-
pathl, XNOpUAL, CyNbdathl, OKUCIAEMOCTL. B 10 8pems Kak Ans onpene-
NIEHNS STUX KOMNOHEHTOB MO U3BECTHBIM rOCTOBCKMM MeToAVKam Tpedy-
jo1cs 4 anexTpoaa: creknaHHbi (3CN), xnopuacenektuaHbiin (CICI), Meas-
cenekTusHbii (CuC3), nnatuHossii (Pt). a3 tabn. 2 enaHo, 410 nccreay-
eMbie KOMMNOHEHTHI € NOMOLLLIO HOBBIX NONMYNPOROAHWKOBLIX CEHCOPOE W
M3BECTHBIX KNACCUYBCKUX BNEKTPO0B XapakKTepuaylioTcs XOpoLLen Cxo-
AUMOCTBIO ¥ BOCNPOU3BOAMMOCTLIO. puuem paapaboTaHHbie MeToanuKn
60nee 3KCMPECCHb! 1 HAAEXKHBI, YTO BAXHO NPKU NPOBEAEHUN MOBUNLHOTO
IKONOTUHECKOID KOHTPONA 06LEKTOB OKPYXaloLLei cpeabl.

Tabnuua 2

Peaynm‘a"ru onpeAeneHnA HEKOTOPLIX KOMNOHEHTOB B npupap,uoﬁ BogOe
p. Ypan C NONYNpPOBOOAHMKOBLIMUW U MOHCENEKTUBHLIMW 3NEKTpOgamMn
(n=4; P=095)

: MeToguka
On&e’:uq:;?:mbm Tutpaut|  paspabBorauHas  unaBecTHas
snexTpod | HanaeHo, |anekTpos| HaiaeHo,
ctd c+d

pH GaSbh  7,75+0,09 3CT1 7,7840,08
HCO,, mr/n HCI GaSb 24114 acn 238+3
BO,*, mr/n NaOH GasSb  0,46x0,04 acn 0,4810,04
Cl, mr/n AgNO, GaSb 14142 CIC3 14243
SOf‘ , Mr/n CuS0, GaShb 84+4 CuC3 86+4
XK, mrO/n KMnO, GaSb 3,150,114 Pt 3,210,111

Takum 06Gpasom, C NCNONbL3I0BaHWEM NONYNPOBOAHNKOBLIX CEHCO-
POB BO3MOXHO ONpefeneHne pasnuiHbiX KOMINOHEHTOB B CCIIE/lYEMblx
obbekTax okpyxaiollen cpepbl, 4T0 BaXHO NPW BLINCAHEHM 3KON0To-
aHanuTuueckux paboT B npeaenax oAHoR nccnenoearensckoin nabopa-
TOPUK.

MpeacTtagngercs uenecoobpasHsiM NPOLOIKNTE NCCNe0BaHNA C
CeHcopamn Ha OCHOBE MONyNpPoBOAHUKOBLIX MaTEPManos, B YaCcTHOCTH, N0
LeneHanpaeneHHoMy MoaMdMUMPOBAHKIO X NOBEPXHOCTY C LENbI Npu-
NAHWS HOBbIX CBOWCTB. 3TO NO3BONUT PACLUMPUTE BOSMOXHOCTN MCMOIb-
30BaHMWA NOTEHLIMOMETPUYBRCKMX METOO0B L1 PELLEHUS 3KON0r0-aHanm-
Thyeckux npobnem v Byaer cnocobcTBOBaTL AanbHERLWeMy PasBUTHio
NoTeHUMoOMeTpYeCKnX MeToO0B aHannaa B uenom.
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ai men Tanuil AHTHMOHIULIHIH XapTeinai oTeisrimTi mMatepuanmapst
A JNCKTPOXHMMISIABIK CEHCOPIAP JKacadraH XKoHE 3epTrreiaren. Youlnm-
EHCOPIAP KOPUIAFAH OPTa HBICAHAADEIH, COMNLIN iuTinge Tabuen cyaap-
e ETPHANBIK TALIaY YUIH KOSJAHBLLALL,

i coauep: WEKTPOXHMHAMALIK CCHCOPTAP, XapTeiad eTKisruurep, ranuil. no-
,_;_,.,.,.i. TBIK DAICTED, KOPIIAFAH OPTAHLL MOHHTOPHHITEY.

trochemical sensors on a base of semiconductor materials from
ide and gallium antimonide are developed and tested. The supgested
e used for potentiometric analysis of environmental objects including

ctrochemical sensors, semiconductors, gallium, potentiometric
mmental monitoring,

g

. - Aapec: 417000, r. Ypansck, yn. Batypuna, 44/1
g 3an.-KasUTy
.'Iln.._ Ten.: (3112)50-90-67
| ®akc: (3112)51-18-38
: E-mail: uip-url@mail.kz

ok : HT2004K1716

| YCTPOWCTBO 151 NPOBEAEHMA SMEKTPOTEXHONMOTMYECKMX
| OMEPALIMI B COOPYXKEHMSIX 3ALUMILEHHOTO TPYHTA ’

B-9IEMEHTOR, YNOKEHHbLIX B CNoe nodebl. [TUTaHue ocyllecTens-
0OrpeBoYHOre Tpaucdopmartopa.

Tenegon dna cnpaesok: 54-79-53




VAK 622.73/.75 MPHTN 52.45.15

OUEHKA CTABUJ/ILHOCTWU PABOTbI OBOPY40BAHUA
TEXHOJNIONMMYECKUX CXEM

A. A. Capues, K.7.H.

OxHO-KazaxcTasHCknil rocyapcTBeHHbIA YyHUBEPCUTET
nm. M. Ayasosa

TexHonormyeckue cxembl NepepaboTku ChiphS, HANPUMED, LINXTO-
BbiX MaTepunanos B XMMWYeCKOM WU HEKOTOPLIX APYrMX NPOU3BOACTBAaxX, CO-
CTOAT U3 MHOXECTBRA M3MENbYAIOLLMX, COPTURYIOLLX, TPAHCNOPTUPYIOLLX
W NpoYnx ycTporncTe. B pesynstare MexaHuieckoro Bo34encTaena Ha ob-
pabaTbiBaeMoe ChipLe B 3TUX YCTPONCTBAX BO3IMOXHbI 3HAYMTENLHLIE OT-
KAOHEHWS 'PaHyNOMETPDWUHECKOr0 COCTaBa MaTtepranos 0T A0Nyckos, yc-
TAHOBNEHHbBIX TEXHONOTMYECKUM pPernamMeHTom npowssogcraa. Cnepnosa-
TEeNLHO, OA5 OUEHKW YPOBHA CTabUNbLHOCTY QYHKUMOHMPOBAHWA BCEA Tex-
HONOMMYECKOW CXEMbl HEOBXOANMO OUEHNBATE YPOBEHE CTabunsLHOCTK pa-
60Tbl OTAENLHLIX YCTPOWCTE, BXOASUMX B COCTAB 3TOW CXEeMbl. YPOBHKW
cTabunbHOCTY YCTPOWCTB, PasMeLieHHbIX NOCNeNoBATeNbHO B TeXHO/O-
rM4ecKoM UMkne, 3aMeTHO BAMSIOT APYr Ha Apyra. Hanpumep, crabuns-
HOCTL paboTel ApobUNLHOrD 0BOPYAOBaHUA BO3AENCTBYET HA cTabuib-
HOCTb PaBoThl NEPECHINHBLIX YCTPOWCTE, rPOXOTOB 1 T. 4. B kavecTee kpu-
Tepusi cTabunbLHOCTU MOMYT BLITh BeIBpaHsbl pasnnyHbIe NoKasaTenu: Tex-
HUYECKWE, SHEPIreTUYECKUE, BKCNNyaTaumonHele u np. B npouecce nepe-
paboTk ChipbEBhIX MATEPWANOE Hawbonee BaXHOW 33a[a4eil SBNSercs
AOCTVXEHUE Takoro ypoBH: cTabUnsHOCTH, NpY KOTOpPoM obBecnevunsaeT-
CH ONTUMANBHLIA TPAHYNOMETPUYBCKNI COCTAB MmaTtepyuanoB CornacHo
pernamenTy. Ocoboe BHAMaHve NP STOM YAENARETCH HEKOHANUMOHHBIM
MesnkuM dpakumam Yactuy, obpasyemeiv Npu HEKOPPEKTHOM NpoBeae-
HWW Npouecca nepepadorTkn coipba. B pansHenwem 3atn ppakumm vac-
ThU A0MKHbL! BbITh YaaneHs! 13 06LWero NoToka, 4To yBenu4mMsaeT noTepu
Chipbs B BUAe Be3803BpaTHbIX OTXOLOR. [1ns OLEHKM Ben4YUHEl cTabuib-
HOCTWM nepepabaTbiBaCLLMX YCTPONCTE, a 3aTeMm W BCel TeXHONoruye-
CKOW cxembl nepepaboTku moxeT BbITh MCNonk3aosaHa aHTRPONUNHARA (hyH-
KLWS, € NOMOLLLK KOTOPOR aHANN3UPYIOTCHA KPUBLIE pacripeaenesmug ya-
CTUL, NO paamepam (rpaHynoMeTpuyecknin cocTar). AHTPONURHAA QyHK-
LKA No CpasHEHMIO C APYrUMIX METOAAaMW OUeHKN cTabUNeHOCT umeer
PS4 NPEVMYLLECTB. Hanpumep, oHa BNonHe yaosneTBoOpPUTENbHO OTpaxa-
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IpTUHY Npouecea, uHsapuanTHa K Bonblomy knacey
W OTAVMAETCH NPUEMIEMBIMW AHANNTUMECKUMIA NCHNC-
I I'Wr Kak WM3BECTHO, XBPakKTepu3yeT CTeleHb XaoTu4HoC-

o mpa YNOPSAOHEHHOCTY MOXET BhiTh BbipaxeHa cne-

&H—'H.,m, "
R=H/H

mene

CUTENbHAS BENWYUHE MEDb! YNOPAL0YEHHOCTI,
| CTabUNLHOCTI CHcTeMbl Bonee npeanoyTUTensHa no se-
K KaK BLINMCNEHNA 110 AH COMPSKeHb! C OCTIOXHBHUSMY, CBSI-
ACNIOM COCTOSIHUIA 11 3NIEMEHTOR CUcTemMbl. B cbopmyne BE-
@PU3YET NNLLIL KONMYECTBEHHYIO MEPY YNOPS/I04EHHOC-
OLEHKA TEXHONOMMYECKOR CUCTEMBI C YHETOM KONUYECTBEH-

CTBEHHOM U3MEHYMBOCTH NPOU3BOACTBEHHLIX CUTYAUMIA, pE-
PaboThi 060PYA0BEaHNS OCYLIECTENSETCS Kak:

n=1-H/H P (2)

€ 1) - NoKa3aaTens CTabunsLHOCTH Npouecca.
 KOAWNECTBEHHOE 3HaYeHne 3HTPONMM ONPENEeNseTes No Npeobpa-
30BAHHOMY BbIpaXEHWIO:

\I

= - £ P(x)-log, P{x] (3)

Moyl

mnepﬁan pas3mepos Gpakumm X, X.
' Nk 0CHoBaHus norapndma a—2 TaK KaK HeornpeaeneHHoCTL
: pnaya'rcﬂ B ABOWYHON cucTeme (B Butax), MMeloLLei aBa pasHo-
bIX MCXOA@ BEPOATHOCTW Criy4aliHiIX COBLITMIA. PACCMOTPUM 10-
JﬁpHMéHeHMFI npeanaraemMon MeToiirkn N7 OUeHKW BenuyMHbl
H0CTI paboThl, Hanpumep, 4PotuNLHOro oBoPYNCBaHVS Ha oa-
1 POChOPHOro 3aB04a, YCTAHOBIIEHHOIO NEpes] NepechinHbi-
ICTBamMn. Bbini BasTL KOHTPONLHLIE NpoGul Marepuanos noc-
OK OANs onpegeneHus rpaHynoMeTpMyeckoro cocrasa ¢ o6-
M Uy 06bemom suibopku N (TaBnuua):

N=rt +h,
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# (3MeHeHie YINIOBO# CKOPOCTY BKs1, CTENeH RO3UPOBAHMA U T. 11.).
ATe CYLLECTBEHHO MOBLICUIACE CTeneHs crabunsHocTh (8o 0,95)
OCh KOJIMHECTBO HEKOHAMLIMOHHLIX (hpakumin. B uenom npen-

Mokasarenu ctabunbHocT paboTel gpobunsHore oGopygosanua
[0 NepeckinHbiX yCTPOWCTB

Obnem O6rem BeposTHocTs| Mokasa- w a6 METOAMKA NO3BONSIET C [OCTATOYHOM TOHHOCTBLIO OLeHUBaTL
MaTEpsana, MaTapURTY, PV el ot = , CTABUNLHON PABOTHI OBOPYOBAHMS (TEXHONDIUYECKOK CXEMBb),
OB6bem yaoBneTeops-He yaoBneT- PO-| paamepos |cTabune- 'owﬁﬁﬁo BBOAVTH HEOBXOANMBIE KOPPEKTUBS! B PEXUMBI UX PaBOTL
Homep | B&IGOP- lowero  |Bopstowero| MWA yacTuy HOCTH e WA0BBIBATL NPUHLANE PEXUMHON ONTMU3ALMN.
goiGopki KM N, T | pernamenT |pernament BbIOOD- | g kaxgom no Fmﬂ
no rpancoc- |no rpawcoc-| 1M H, W3asyx | kaxaol O
Tagy, n.T | Tasyn,, BuT | yurepsanos (BbIBOpKe, m‘gm YHKLMA HEri3iHAe, OChl CXCMAHDL! KyPaliThiH TEXHOMOTIILIK CXeMa-
T 1  MeiH mﬁnhlm‘apnuﬂ HKYMEBIC iCTey TYPAKTLIILIFLIH AHBIKTAY SAiCTEMeCt MacwraH.
—_— L - v TEXHOTONHANLIK CXEMANAp, KYMBIC (CTCY TYPAKTRUILIFBI, aicTeMencp,
1 10,0 8,0 1,0 047 09 0,1 0,53 IHTPOM a.u: hysKIANAp.
2 10,0 8,0 20 gr2'" na 0,2 028 ';,,, o
3 10,0 8,5 1,5 061 0,85 0,15 0,39 e
4 10.0 6.0 4.0 097 08 D4 0.03 Wmﬂﬁlﬂ for determination of operation stability of flowsheels and cquip-
5 100 a8 0.2 0.14 OlQB 002 086 iprising these Aowshects is elaborated on a base of entropic function.
' ' ) ' { ; ' mmr flowsheets, operation stability, procedures, entropic function.
Shtypas™ ! Appec: 486050Q, r. lUsimkeHT, Np-T Tayke-xaHa, 5
MaKCUMansLHOE 3HAYEHWE AHTPONUN BO3MOXHO NPk IOKTY um. M. Ayesosa
Ten.: (3252)21-62-47,53-22-88
P1 ‘:P?-Zols o
unm 4
H .= -0.5lo0g,0,5-0,5lo0g, 0,5= 1 Gur.

[Ona asyX euiBOpOK BEPOATHOCTL PA3MELLEHWUS pa3MEepOoB YacTuL, B ﬁﬂ@_gpMAuHﬂ it S—
uHTEpBanax bynert pasHa: ;

P,(x) =", /NuP,x)=n,/N. (5)

Mcnosneays esipaxendus (3), 3areM (2), HAXOAUM: 3HAYBHUE SHTPO-
N1y, nokasartenu cTabunbHOCTH 1) N KaX 40 BeIBOPKW U cpeaHee 3Ha-
4eHue 1, Npu “ucne ebibopox z:

n,=Zn/z. (6)

——

HT2003K1690 |

CTANbHBIE MEMIOWME TENA ANA WAPOBLIX MENBHWUL

d 4 |
i QnT-MMmanpoaath PEXUMBl NONYHEHWA K Tepmudeckon obpaboTkn |
OTNMBOK. YcoseplweHcTBOBaHbI TeXHONOrMM 3aKanku, ynpouHsowero i
'a MENOLMX TEN U3 NErMpoBaHHOW CTanm, !

Kax BuaHO 13 Tabnuubl, 3HaYeHua nokasarenei ctabunsHocTy onn
sbiBopoK Haxonsres s npenenax 0,5-0,8, a cpepHes sHa4YeHwe 3Toro No-
kazarens coctagnser 0,418, wnu 41,8 %, 4TO CBMAETENLCTBYET D HEOAO-
CTATO4HOM YPOBHE CTabunbHOCTM paboTtkl NPOBUNLHOro obBopynoBaHns -
Nno oBecneyeHnio ONTUMANELHOTO TPaHYNOMEeTPUUECKOTro cocTasa. fony-
YeHHbLIe pesynbLTaThl NOIBONUAK MPOBECTH KOPpEeKuuio pexnmos pabo- -
Thi ApoBUNOK Ha LLLIMKEHTCKOM NPOW3BOACTBEHHOM obbeauHeHun “Doc-

Tenegbox dna cnpaeok: 54-79-53
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Y/IK 66.02.001 MPHTIN61.13.03

MATEMATUYECKOE MOAENWPOBAHUE MPOMbBILUNIEHHbIX
OBBbEKTOB YNPABNEHWSA

A. O. Ocnanoga, n.7.1., A. M. Kokeraes, K.T.H.

IOxHO-KazaxcTasCkuia rocyapciBeHHblia yHuBepoutetr um. M. Ayesosa

Yuusepcutet “Kanap”

MHOrme NPOMBILLISIEHHLIE NMPOLECCHl SBNRIOTCH HENPepbiBHbIMU 1
peanuayloTca B NpoMbILLNEHHbBIX annaparax bonewon émkoctu. Mcene-
O0BaHKS Takux NPOLECCOB C LeNbI0 MarteMaTn4eckoro MoennpoBaHma
uenecoobpasHo NPOBOLVTE B YCNOBUHAX MX HOPMANBHOIO (DYHKUWMOHWPO-
BaHWA, TaK KaK MPOBEAEHWE IKCNEePUMEHTa B YCNOBUAX NPON3BOLCTREA
HEBO3MOXHO, a8 3KCNepuMeHTansHbie AaHHbie, NnonyvyeHHse B naﬁopaTop-
HBIX YCNOBUSX HA NUIOTHLIX YCTAHOBKAX, NPW NEREXOAE K NPOMbILLINEHHBIM
npoueccam CTaHOBATCH HeAOCTOBERHbLIMMA,

YcTaHoBneHo, YTo NROMBILITEHHbLIE NMPOLECCH! NOAUMEPU3aLMK Mo L -
BEPXEHLI BNMAHWMIO TaKKnX cbam'opoa‘ Kak KaveCTBD MCXOOHOTO ChipbA, Me-
CTO ero NOCTaBKu, XxapakrepucTuky NPOMLILLNEHHOro 0B0pYAOBaHAS, Ha-
npyMMep, peakTopa, 4TO CKa3biBAeTCH Ha KayecTBe roTOBOIo Npoaykra.
B xope akcnnyarauum MeHsaoTes XxapakTepucTuk obopynosaHusg, Noss-
AAOTCA HANUNaHws peaKUMOHHOﬁ MaccChl Ha NOBEPXHOCTK annapartas.
Yyert aTux (DaKTUDOB BO3MOXEH IT1llb Ha OCHOBE OaHHLIX, NONYYEHHbLIX B
YCAOBUSX NPOMLILLNEHHOR aKCAayaTauMy annapaios.

Cﬂe,ﬂ,DBaTeJ'l bBHO, INMaBHas 3ana4ya - DaSpﬂﬁOTKa MaremMaTu4ecKoil Mo-
Aenu, No3BoNAIoLLEN YHECTL BIMAHWUE CAYHaRIHBLIX HEKOHTPONTMPYEMBIX BOS-
MyUJEHVIFI no pedannaatiiy BXOOHbLIX W BhiXOOHbIX nepemMeHHLIX NpomMblILL -
neHHoro obsekTa, lNpu 3ToM 4acTo BLIBUPaRTCH HNCTO SMITMPUYECKUIA
cnocob NOCTPOBHWA MOAEMER C NOMOLLLIO YPaBHEHMI MHOXECTBEHHOW
perpeccun. OaHako Takne ypasHeHWs AAI0T YAOBNETROPUTENLHKIE pesynib-
Tarhkl TONLKO A5 OF PaHUUEHHbIX YCNIOBWA, NPU KOTOPLIX OHK NOMYHEHEI.

Bonee TouHOE ONUCaHWE NPOUECCa MOXHQO MONyYdTh, NCMOAL3YH
CTPYKTYPY MOAENN, COOTBETCTBYIOLLER (DU3UKD-XMMNUHECKIM 3aKOHOMEeD-
HOCTAM Npouecca ¢ BKAIOYEHMEM B HEE UCTOHHWKA HEONpPeaeneHHoCTI
(Mopenu wyma).

Takum 06pa30m. MOXHO NpegcrtaBnTb KDMGMHMDOBSHHVI’O marema-
TUHECKYID MOOENb, B OCHOBE KOTODOI?! nexuvT getepMUuHUpoOBaHHaa Mo-
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lecca C BKNI0YEHEeM B Hee aaauTUBHONA NOMEXM, akkyMyupy-
HeyYTeHHbie HakTopkl, BCNEACTBUE KOTOPLIX HAPYLLAETCH uie-
b nepemeLnsans.
yTeHHbIe PAKTOPb! CYNTaemM CYMMapHbLIM HeHaboAaeMbIM ty-
mgwe £, KOTOPbIN COMMacHo NPeAebHOR TEopeMe NoAYNHABRTCSH
3aKoHy pacnpejienexns [aycca 1 npencTaBnseT HeKOppPenupoBaHHbie
Mgw coboil ¥ BO BPEMEHW ChyvalHbIe NOCNeA0RaATENBHOCTU HEKOHT-
AbIX BOSMYLLEHWIA C HYNEBLIM MaTeMaTnyecknmM oXuaaHuem n

acrepcuen:

;" : g 1iz0

SRE - Msn]:O; M"'—'" F’"*']:ho; 0g = 0 1=0

e ) h
rm %W KpoHekepa;

o THOE BpemMs.
M MaTEMAaTUYECKasn MoAeNb, ONUChIBAIoLWIas CTaTUKy npoueccea,
BNAETCH KaK:

Y=AX+g, (1)
rae X, Y - marpuubl, umerve sua;
S !
yﬂ y12 o y1r| A'I |
y?! yﬂ y‘/?n A?
O . A=
it g
g y“ﬂ‘l yru:* ymn | Am.

B X
B < . x|

= H,{l
B [ile] W . i
Hin "&“ Xn'Q s X"_"

TAB M - yucno peakTopos B Kackage:
N = AnckpetTHoe spems HaBMoAEHNA.
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3neMeHTb! MaTPML, PRCCHTHIBAIOTCS M3 HaBNAaeMbiX AaHHbIX BXOA -
HBIX WU BbIXOAHBIX NepeMeHHbIX. Mﬁﬂeﬂb AUHaMUKK rpouecca no3sonser
NPOrHO3nMpPoBaTL TEKYLLINEe 3HaYEHNSH nepemMeHHbIX COCTOSHWA 0DbeKkTa Ha
oakH TakT. CToxacTuyeckasi MOAENb AMHAMKKKM NpoLecca B PasHOCTHOI
Cbopme 3anncebiBaeTcd B Bae:

ymnw = 9! ymr-. t Uzym n + Amxr'rm ¥ sn- (2)

PaccMmoTpiMm NepBbift peakTop kackaga. Mokaxem, YTo HENMHEeRHOCTL
CBHI3W BXO/l - BbIXOZ paccmaTpuBaemMOn MaTtemMaTu4eckon Mopenn He
NPUBOLUT K pe3ynbTaTtaM, OTANHEKLLLMCS OT NOAYHEHHLIX AN Cny4asn nu-
HEMHOW MOJIENIM NPWU OTKIOHEHWAX BhIXOAHLIX NEePEeMEHHBIX OT CpeaHero
aHaveHns AC = 6-10 %, yTo COOTBETCTBYET PEXUMY HOPMAITLHOM 9KC-
nyaTauuu, Bynem cunTaTe, 4TO Ha HEKOTOPOM WHTEPBANe AWCKPETHOCTH
paccMmarpuBaemslii Npolece cTaunoHapeH. NapaMeTpom MateMaTuHec-
KOW MOgenu, noanexawmm naeHTngukaumn, aBnaeTca BenuinHa npenax-
CMOHEHUNANLHOTO MHOXUTens A. [Ana naeHTudukauun nenosibayem
meton HaumeHblux kBagpatos (MHK). YpasHeHue mopenu nepsoro
peakrtapa nocne npeobpasoBaHKs NepeMeHHbLIX UMeeT BUA,

Y, = Ay + . (3

Ouerku koadduumMeHTa moaenu A, Nony4aem us yCnosma:
N

J:nAEIIE[y1,—A|x1,]2_ (4
) i

Ha ocHose peanuzaumn AnvHbl N = 148 (Cc nxTepsanom 3amepa
1 4) HaxoanMm 13 ycnosus (4) ouenky koahduumeHTa A. YucneHHoe sHa-
YeHMe OUEeHKW MMeeT Bua;

A, =4,51- 102 %/,

MNexoaHoe HelMHENHOE ypaBHEHVE MOAENU NePBOro PeakTopa no
npeoBpasoBaHng NepemeHHbLIX UMeeT Bua;

Cy =AXF(Cy)) + o8, )

rae  C,, - vabniogaemoe sHadeHue KOHBepCUW cTuposna (BsixogHas ne
pPEMEHHAas) B i-Thbll MOMEHT BpEMEHW B 1-m peakTope;
X, = 3HauyeHue QYHKUMK TEMNEPaTYPLl, paccunTaiHoe no Habno-
[aeMomMy 3Ha4YEHWIO TeEMMNepaTyphl B 1-M PeaKTOPE B i-Thl MOMEHT Bpe-
MEHM.
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ﬂm C,, petleHue HenrHenHoro ypasHeHus (5). Baposupya pas-

M&W 3HaveHuaM A, W3 HEKOTOPOA AONYCTUMON 06nacTu

MULEM 3HAYEeHnA C” ,» KOTOPGIE NO3BOAAT NOAYYNTE MUHUMALHOE
e CpeAHeKBaapaTU4HoM oWwndxu:

1816 A7
5= ﬁl1k“-cj.
" o ;_ ;mawef-mn cpefHexsagpaTnyHon owmnbkm ByayT TakoBbl:
o . 4,210 4,510% 4810% 51107 = 53.40"
m; 5,12 0.6 6.5 3.3 6.21

BYNLTATE MWHUMANBHOE 3HA4YEHNE CPBAHEKBAAPATMHHOW OLLING-
_ BTCTBYET 3HAYEHWIO A = 4,5.10'2. 31oT pesysikTaT coBnasaer
mw A HaoenHoi MHK c MLIIOﬂbSOBaHMEM mogenun (3). Kak yka-
3bIBANOCH smue npy naeHTugnkaunn koadPUUMEeHTOB MOOENM Kacka-
na pmopea MCNoNL3YeM NpeanonoxXeHne 0 TOM, YTO BENUYMHLI npen-
WanbHLIX MHOXUTENEH MOAENI NPOLIecca B KaXom peaktope
nﬂwrﬁmb PasnNIHEIMK

" AEA, #.#A . )

3T0 OOBACHATCA TEeM, YTO B PA3HbIX peakTopax cyuwecTeeHHD pas-
NNYHBIE KOHBEPCUS W BA3KOCTL nonuMmepuaylollenca macesl. Kpome 1oro,
MMEEeT MECTO refb-ahMeKT, BAMSOWNG Ha BENUYMHY NPEeasSKCNoHeHUU-
ankHOro MHOXUTENS. M3 ycnosmn

IA) =mink§{y![k|— A]XI[RDE: )

rae N - anvna peanuzaumm.
_ MeToom Haumenbivx kBaAPATOR NONy4aeM OUEHKM KOBddMLM-
EHTOB N cnenyiowein hbopmyne:

N
Y. x[Kly, (K]
Al Y. k 1

Exmuw]

)

TA€ | - Homep peaktopa, | - m
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MpeanonoxeHue 0 TOM, 4T0 NPOLLECT, NPOTeKAULIMA 8 KaXa0M OT-
AeNbHOM annapare, XxapakrepuayeTcH CBOUMK NOKanbHbIM napamMeTpa-
M {npe.uaa(cnouehumanbnbim MHOXL‘ITGJ‘IQM}, AaeT BOSMOXHOCTb NMOMAYy4iATL
Gonee TOYHbIE OUBHKW napamMeTpa. B atom chnyvae neronb3ayeics Bk
uMerLaacH MHQOPMauMs 0 BXOAHLIX U BLIXOAHBIX ME@PEeMEHHbLIX KaXa0ro
peakTopa, KOTopan NO3BONAET YHECTs MHAWBKAYANLHLIE 0CODEHHOCTI NPO-
TEKaHWs NPoUECcca B Kaxaom annapare (YCnosus nepemelunBaHng, 8as-
KOCTb). Kpome Toro, MHOroMepHas 3ajjava novucka MuHmmyma (byHkumm
(4) pasMepHOCTLIO, PasHOW 4UCRY peakTopoB B Kackape, CBefertcs k
M-00HOMEPHBIM 331a4aM, YTO HECKDNBKD obneryaer BelducneHus. MHave
rOBOPA, 3aja4a MaeHTUGUKALWK Kackana peakTopos pPellaeTcst Kak 3a-
Aava nokansHoW naeHtmukalnum Kaxaoro peakropa.,

MaTtemarnieckas MoaentL NPpomMeILLNEeHHOro npouecca nonumepwy
3auUMK CTMpona, Nony4YyeHHast Ha OCHOBE NPEAJIOKEHHDN METOAMKN MOJ1e-
nupoBaxus, Beina ncnonk3oeana s ACY TN ans pacyeTta onTuManbHbix
pPeXMMOB BEAEHWS npouecca.

HeridgiHe KMBIHTHEK KeNepri eHsUINeH (pouecTiyg JeTepMIHUPICHTEH MOLeI] Aty
raH DACKAPYALIH OHEPKOCINTIK HbICAHAIPLIHBIH KYPAMAACTLPLUIIAH MATEMATHKRILLE
MOJICHHIH TYPFRIIVALIH Heriar npuununTepi fepinrer. Moaenain napaMerpiaepin uien
IHHKALEAIAY CH KII KBAAPATTAD SUCIMEH Kyprisinei.
Tyiini ceanep: MaTeMaTHKANLIK MOje/uep, DACKAPYILIIL OHCPKOCINTIK HLICAHIAPDI,
CH KU KBJAPATTAD G4iCl, ACTepMUHUPACHIEH MOJenIep.

The main principles for construction of a combined mathemartical model of

industrial projects under control are presented: its base is a deterministic model
of the process including tolal interference. Identification of parameters of the
model is made by least-squares method.

Key words: mathematical models. industrial projects under control, least-squares method,
deterministic models.
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IbTATblI MCCNIEAOBAHUA HA KOMMNbIOTEPHOU MOJENN
MEHMW CNYCKOMOABEMHbLIX OMEPALIUA NPU BYPEHUMN

M. T. Buneykwi, <. 7.1., A. K. KaceHoB, K.T.H.

Kazaxckuil HaunoHanbHblA TEXHUYECKWIA YHUBEPCUTET
M. K. . Catnaesa
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* [IpoBrnema 3aTpart BPEMEHM Ha CrIyCKONnoAbemHbie onepaiym (CMNo)
AU BYPEHNN CKBXMH ABNASTCH OAHOM U3 CaMbIX akTyanbHbLIX. [na axa-
nM3a 97X 3aTpaT 6eina paspaboTada KOMMLIOTEPHAaS MOJIeNb, OCHOBAH-
Hag Ha CrieayioLem anropuTme.

Bpems Cr10O

Ty = T + T,

i nit + j‘d' { 1 )
I, - nonHoe Bpems Cnycka,

I,, - nonHoe Bpems nogbema;

T,- Bpemsi Ha 3ameHy 0TPaboTaHHOrO [ON0Ta (BpeMs Mexay

MNOALEMOM U CMYCKOM).

rae

i

L

i ==y Tl Fl) (2)
R

rae L - anvna cnyckaembix Tpy6 npu GypeHn CKBaXUHbI AaHHON

ryBuHbI;

[.- anuvna ceeum;

l...~ BPEMS CIycKa OHOW CBEYW;

{,,- TO Xe XONoCTOoro NoALEMA anesaTopa;

. [, - TOXe MaLNHHO-PYYHbLIX OnepaLwni.

5
f f = ("\r,r- + '{c..l} + T {3)

i 1‘L' nin aty
e T - uucroe spems Noabema;
- I, - Bpem#s X0N0CTOro Grycka 3nesartopa (8 gansHenlem npuHs-
N =7 = £.)
na (S ] y At

e
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B dopmynax (2) n (3) L, =L,ie. pavHa cnyckaemblx (NogHU-

MaeMbIX) CBEYEN.

BypoBasi nebenka obecnevnmBaeT YMCIO CKOPOCTEN MNoAabema/;.:
3Ha4YeHe Kaxdon (B mopsgke BO3pacTaHud): V,,V,,V...\V,,.Vv,. [ny-
OuHa, HauMHas ¢ KOTOPOV MOLHOCTbL Aguratens nebeakm N, no3sons-
€T BECTW MOAbEM Ha CKOPOCTM V,. paBHa

:’\._ v L )
L) et I, oy, (4)

v

yo '

roe Q,, v Q. - cooTBeTCTBEHHO BeC 1 M YBT 1 6ypunbHbix TPYO;
1,- nnuna YBT.
Ecnu "npeBbiwaeT rnybrHy CKBaXuHbl, TO MPUHUMAETCS, YTO

3HayeHuns Beca 1 M OypunbHbIX TPYO 1 YBT B YCNOBUSIX CKBaXMHbI Onpe-
OensioTca nNo aHanornyHelM dopmynam. Hanpumep:

Q, =9.8IM  a(l- Lo )cosO, (6)
2.
roe M_- macca 1 m Tpyb;
a - KO3QOUUMEHT, yYNTbIBAIOLWMIA COEANHEHNS;
p, - NIOTHOCTb MPOMbIBOYHOW XNAKOCTH;

p, - NIOTHOCTb MeTanna;
0 - 3€HUTHbLIV yron.

WHTepBan ckBaXxuHbl, rae NogbeEM LenecoobpasHo BECTU Ha CKO-
poctn Vj, Takos:

hy =L, - L. 7)
Kaxgomy /-ToMy mnacTy pas3pe3a CKBaXWHbl COOTBETCTBYIOT

MOLLHOCTb mnacta h,\ ckopocTb GypeHus V, v npoxoaka Ha A0NOTO
h,, MOXHO HaiiTi 41cno AonoT n,, TPeByIOWMXCH Ang ero nepedbypku.

[na vHtepsana h,- He06X0ANMO AONOT:
n;=%"n.., (8)

oy T ALY

roe T - 41Mcno nnactoB B UHTepBae hv;'
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Yucno ponoT no Bcen CKBaXUHE:

JI° =£>,,. 0)
OnvHa Tpy6, nogHMMaeMbix B Xo4e BCEX PENCOB npu OypeHuu
nHTEpBaU1a h,, onpepenseTcs Kak:

U, =nfh+L,). (t0)
Onvna Tpy6, NoAHMMAaeMbIX Npu GypeHnn BCei CKBaXMHbI, TakoBa:
L, =XL,. (11)

Mpy Bcex pericax, Tpebyowwmxcs ana 6ypeHns wHTepsana A -,
dakTryeckas anvHa nogbema Ha ckopoctu Vj namensietca ot 0 go J1 .
CpenHsas oavHa nogbemMa HaxoauTcst no GopMyne:

(12)

s =L,

g )

roeL,, - cpenHss rnybuHa /-Toro nnacta (no cepeamHe ero MOLWHOCTH).

CyMMapHoe 4ucToe BpeMsi MOAbEMOB Npu OypeHuu y'-Toro
WHTEpPBana pPaBHO

nihivi - +//,., IV, +- + h, /). (13)

Mpu GypeHun BCeli CKBaXWHbI, T. €. CYMMbl BCEX MHTEpBanos h,

+/?’;f2/vi+2

I,=b'[_T, (14)
MNMpn pacyeTax NPUHATO, YTO CKOPOCTb CMycka paBHa CKOPOCTU

nogbema Ha Haubonbluein nepepgaye v,, Torpa
/

fw -, (15}
oty
TakyM Xe MPUHATO W /. (3neBatop NOAHUMAETCs W OMyCckaeTcs Ha
ckopocTtuv ).
bbin BbIGPaH Cneaylowmnii TUNNYHLIA Ga30BbIi BAPUAHT  YCOBUIA

pabort (raén. 1):
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Tabnuua 1
BaxHe#llue BxogHbIe napameTpbl U x 6a30BLie 3Ha4eHus

HaumeHopaHme napamerpa

T Enanua MBMEDEHHH 3Hat-1eHne

MouiHocTs npusoaa, N, KBt 900
Bpems MaluHHO-pYuHbix onepauui, f c 45

Macca 1 m BypunsHoit TpyGet, M

(tpyBbl 127 mm) KK 26,2
Macca 1 m YBT, M, (YBT 146 Mm) Kr 96

MnotHocTe BypoBoro pacTeopa, [J_ . Krim® 1200

B kayecTBEe TUMWYHOrO Bbin MNPUHAT paspes c© yXymuaiollencs o
rnybuHoW BYPUMOCTBIO M YMEHbLAICWEWCH NPOXOAKOR Ha [AON0TO
(taBn. 2). 3710 0BbIMHO HABNOAAEMOE ABNEHNE CBASAHO ¢ MmeTtamopdna-
MOM MOpPoA 1 POCTOM rdpocTaTHecKoro gasneHusa cronta 6yposoro

e e Tabnuua 2

XapakTepuCTUKW NOpO pazpe3a CKBaXWHEI

MybuHa nogowssl |08 14 1.9 23 31 37 41 47 52 58 64 7.2
nnacra L ,;, km

CpeaHana npoxofka 56 48 45 30 37 3’3 2‘3 2011 12 10 8
Ha fonoto /i, m

Cxopocrts Bypermss |14 12 11,275 93 83 63 5 28 3 25 2
Pt’n M"JH

Ha ocHoBe BbiGpaHHbiX CKOpOCTel Nogbema nporpamma yeTaHosmu-
na 3HaveHua Hkechenywwmx napameTpos (tabn. 3).
Tabnuya 3
Xapanrepucmm WHTEPRaNOB PpauMoHanNLHOro NpUMeHeaHuA
cKOpocCTel nogsLema

3HaueHve ckopocTu vV, ml/c j 2,0 1,2 0,7 0,4 n

Fnyfim{_:;n—pﬁ;MEHeH:; ao L, « 1543 2913 5359 7,000

Whrepsan A, , km ' 1,543 1,370 2,446 1641

Cps;;m ANMHE noﬁbema h _I{M 825 740 1537 892

Hmcno UCTpadeHHbIX AonoT H,,, L 3d o __38 o 128 1?1
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‘BBl POAHANN3UPOBAHELI OTKNOHeHUa 0T 6a30B0r0 BapuaHTa No Haw-
Wcuﬂhﬂo BAMSIOLMM dakTopam, KOTOpLIE NOAPa3AenAIoTCH Ha ase

pynnbl: BAVSIOLWNE Ha Bpems criyckaw nogwema - L, N, [ .1, n,

LKO Ha Bpems nogbema (Bce OCcTanbHbIE BXOAHBIE ,El.dHH}:ﬂE}. BﬂHﬂHHe
)poB 0OEUX rPYNN KONUYECTBEHHO NPOaHANM3UPOBAHO HuXe (Tabn. 4).

Ta6nuua 4

Al
m‘ﬁ uscrora 6ypenns u CMO 8 3aBUCHMOCTH OT ANUHbLI CKBAXMHBI [,

e o -
”l T 4 [ cne [ T:h l _Tran [ Trw i [ Tml ! mnl T:r‘d
6,88 265 1,18 149 027 41 1.3 1,3 0,3

. 27,25 30,08 13,50 1545 4,93 164 3.1 38 1.4
165,11 106,45 45,97 57,92 2210 367 4.4 6,1 2,7

et rlr

s Loy By =B oywy Foye Ty - muac

e

oL

. Kakcrienyer ua faqHbix Tabn. 4, monHoe spems CMO - 7, | sospacta-
%ﬂaﬂuepuo B KYOUYECKOW 3aBUCUMOCTU OT ANIMHL! CKBAXUHBI. Ero 3Ha-
A€ TOro Xe Mopsiaka, 410 1 Bpems ynucToro Byperus 77, a npu 5000 m
DKE HeCKONbLKO Bhilwe. Eule BuicTpee (B 4-i1 cTeneHun oT ! ) BO3pac-
W‘MCTOG Bpemsa nogewema 7).

* Buano, yro pastuua T, - T, (wmat, +t)) cocrasnser 62-77 % ot
n&w M YMEHbLLARTER ¢ MyDUHOK W3-32 NageHua cpefHei CKOpPoCTW
meuﬁ B tpex nocnenHux cronbuax npuBeaeHbl 3HAYeHUA NoNHoro
BPeMEHn oaHoKpaTHOTO criycka T | v OAHOKPATHOrO Nognema T, Ha
MaKCUMansHyIo ryBuHy CKEla)KMHbl atakke COOTBETCTBYIOUIEr0 YUCTO-
@“spemenm nopvema 7', .

D & Hano nmvets B By, YTO NPUBEAEHHLIE 3ATPATH BPEMEHW CRS3a-
Mumhxo C npoueccom BypeHns Kak TakoseiM U He kacaloTcs CrMo,

BNEHHbIX AaBAPUAHOCTLIO, NPEOACNESHUEM resorMMYecKX OCIOX-
W UCNbITAaHUEM U OCBOEHMEM NPOAYKTUBHEIX NnacTtos. Takum
IM, MPUBEASHHLIE 3aTPAThLl BPEMEHU MOXHO PACCMATPUBATE Kak
MansHLe,
o féanaHme Tabn. 5 sraHo, 4To yBenuuenure I 8 9 pa3 cooTseTcTByeT
ueHuio 7, 8 3,5 pasa. Bo scex cnyyasx (kpome ¢, =20 ¢) senuauHa
wNpesoiwaer 77 anpu ¢, =180 ¢ nouth 8 7 pas. MNpu cnycke 31
Thi B cymme coctasnsior 60-84 % ot T“) W, Takum obpasom, npen-
CrasnsioT COBOR rnasHyl0 TPYAHOCTE NPKU YMEHbLLEHUKM BpemMeHu CMO.
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Tabnuua 5

Bpems CMO & sasucumoctu ot/ (L, =5000m, T, =493cyn)

{.uﬂt ‘ :r:_'rm ‘ an' l Tlm ‘ . IbJ'I'J‘:I i T:i'i ‘ T’TI |J'!I| | T il
20 21,32 9,36 11,31 6,38 (56 %) ** 2.2 2.8 ,4
45 30,08 13,50 15,45 10,52 (68 %) 31 38 1.4
90 4498 20,95 22.89 17,96 (78 %) 49 56 14

180 7477 35,84 37.79 32,86 (88 %) 84 90 1,4

*i up - B CEKyHAAX (OCTanbHLIe PAMEPEeHHOCTH - no Tabn. 4,

LA I

i

Tabnuuya 6
Bpemsi CMO (cyt.) 8 3amucumoctwor M, 0 M, (L, =7000m1,,=45¢)

P-.r ‘ M n [ __-[-_FQJU ‘| Q.*"” Tr"“ i__]_‘”’_! ! T

7850 26.2 1200 2243 797.8 10845 5792 4597 2210
(CBT-127) 2000 1973 7018 10385 5529 46,01 19,44
2790 11.8 1200 726 797,8 9580 4735 4590 1158
(NB6T-128) 2000 36,1 701,868 94,25 4585 4585 10,12

CpagnutensHo ¢ CBT-127 B Byposom pacteope HEBLICOKOW NNoT-
HocTu Bonee nerkwe Tpyosl J1I6T-129 AaloT 3KOHOMUWIO HUCTOTO BpeMeHu
noasema Ha 48 % (10,52 cyt.). CooTBETCTRYIOWAN SKOHOMMS I” , pagHa
10 %. B ycnoBusx TAXeNoro pacTeopa, Koraa sec 1pyo (), B xuarKocTH
yMeHbluaeTcs anst JIBT uHTeHCUBHEE, Hem [ind CBT, aTa aKoHOMUA BO3pa-
craer ele Honee (Tak kak Beck noavem J1BT Begerca Ha mMakcuman BHOMW
4-14 CKOPOCTH), XOTH W chepXuBaeMblii Hann4iem CTaibHbIx YBT u 3a-
AaHHLIM 3HAYEHVEM MPEeNaNbHON CKOPOoCTU NnoabemMa (tabn. 6).

Iawa ouenka saswcumoctn 7, OT wucna CKOpOCTel nogbema. 370
yueno HBuNo yeenuuero A0 13 ¢ coxpaHeHnem MUHUMaNbHOro M Makcn-
MaTBHOrO 3HaveHwn (tabn. 7). MensiTbiBanMceL CNneayroLine CKopocTu!
0,4: 0,46; 0,53; 0,61;0,70; 0,80; 0,91; 1,04; 1,19; 1,36; 1,55; 1,77; 2,00 m/c.

3a cueT YBEAMMEHUS HUCNa Nepeaay HYMcToe spems noabema mo-
weT BuiTh 3aMETHO COKpaLLLeHo (3aeck Ha 3,72 cyT., uam Ha 17 %). Ove-
BUAHO, YTO NEPEX0/ Ha NfasHoe HecCTyNeHYaToe N3MEeHeHUe CKOPOCTen
nogbema pact euie Gonbwnin adpdext. B xone MCCNefoBaHWIA BLIABNEHO
cnegywouiee:
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f Tabruya 7
Bpewms CMO B 3aBMCUMOCTH OT YKCNa CKopocTen neGeaku (L, = 7000 m)
Hcno ckopoctey d i ok
p: L { ‘!a J_m N ?:JH —[ il Tn-,
4 106,82 58,09 P L B
13 103,10 54,37 18,38

1; PaspaboTtaHHas KOMNbIOTEPHAS MOAENE CNocoBHa YYUTHIRATL BGe
BaxHeW e hakTopbl, BAvalWwme Ha spems ClNO, 1 MmoxeT BbiTh MCNoNL-
30BEaHa ANA TOYHOW KONWYBCTBEHHOR OUBHKW NPUMEHSEMORA TEeXHONO-
AW W TEXHUKIA CTPOUTENLCTBA CKBAXWMH, @ TaKxXe pesynstata Meponpu-
g-mu OCYLIECTBI@HHbIX C LIeN1bi0 COKPALLeHU 9TOrD BpemMeHw,

- 2. 3arpartel BpemeHn Ha ClMO B LenoMm Bo3pacTainT B KyBU4eCKoH
3aBNCUMOCTI OT yBuHbl ckBaxuHbl (CMNO, ceAzadHHbIe ¢ aBapusivi m
OCAOKHEHWUSIMW, HE YYTEHBI).

3. Haubonee adpexTUBHBIA NYTh COKpaLleHus spemern Cro;

 — yMeHblUeHWe BPeMEeHN MAlLMHHO-PYYHbIX Onepalni 3a cyeT as-
ToMaTMaauvn npolecca coefuHenus (passeauHeHuns) cseuei; mame-
HEHWS TEXHOMOIMYECKON CXEeMbl MPoUecca CTPOMTENLCTEA CKBAXWUH
(ct,eMHble Aonotra, 3amena BypunsHol KONOHHLL tAaHrokatenem u ap.);

— NOBbILLEHUE CTOWKOCTM JonoT (Bpems CIMNO ymeHbluaeTcs nponop-
HMOHANLHO YMEHBLLIEHMIO YACHA PEICOB);

— NpUMeHeHUe Nerkux cniasos ons BypunbHblX TpyD BMeCcTo cranu;

= 3aMeleHne kopoBok ckopocTen nebefoK NNaBHOPErynvMpyembIM
TlprBﬂDM

”K’I’-unapn_hl OYpreiay Kednaeri Tycipy-Kotepy aMailapeina KYMCAJATHIH VAKBLITKA
@p eTeTin GapibiK QaKTOpIApAKl ccKepyre MyMKIHAIK Geperin, coruai-ak onapan
KBICKAPTY KOMIAPLIH AHBIKIARTEIH KOMITLIOTEPIIK MOACAL Kacanran

l@ﬁln}u CO3AEP: KOMITLIOTEPNIK MONAENAep, YHPBMatapisl Oyprouiay, Tycipy-kertepy
AMANLADLL, VAKBT IBIFAIHBL, f

'i'hecumputcrmndd allowing to take into account all the most important factors mﬂumung
upon round-trip time in well-drilling as well as to determine w ays of their decrease is
leveloped.
Y words: computer models, well drilling, round-trip operations, time expenditure.

Appec: 480013, r. Anmartel, yn. Catnaesa, 22
KasHTY um. K. . Catnaesa

Ten.: (3272)92-99-97 (nob. 372)

dakc: (3272) 92-60-59
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YK 627.075 MPHTU 70.17.43

KOHCTPYKTUBHbDIE MEPbI 3ALLINTbI COOPYXXEHWUN
HA KAHANAX OT PASMbIBOB

A. 4. WwHubaes, K.T.H

Kazaxckuil HalWoHanbHbIA TEXHUYECKWIA YHUBEPCUTET
mm. K. . Catnaesa

AHanM3npysa BCe OCHOBHbIE BOMNPOCH!, KACAILMECH 3aLLUWThI CODPY-
HKEeHWKM Ha KaHanax oT MeCTHLIX Pa3MbIBOE, NOMkITAEMCH COCTABUTL 06-
Lyio knaccudukaunio KOHCTPYKTUBHBLIX Mep. Kak uasectHo, (popma BO-
POHOK pasMbIBa, MX NNaHoBbie pasMepsl U riybBuHa 3aBUCHAT OT LEnoro
psga GakTopos, ornpefensiolmx COCTORHWE NOTOKE Ha yYacTKe Kperuie-
HWA HKHEro Bbeda 1 3a HUM, a TaKXKe OT COCTaBa, CBA3AHHOCT 1 APY-
rMX CBOWCTB rPYHTORB, crnaraiolmx pycno. Cpeav stux pakropoB HEMano-
BaxHoe 3HadeHune nmeet Gopma conpaxeHnn 6bedoBs, KoTopas, B CBOKO
o4epenb, TECHO CBA3aHa C KMHETUHHOCTLIO NOTOKA, BhIXOARUENO M3 CO-
OPYXEHWUS, pacipeeneHneM yaeibHbX PAcXO40B N0 WWPUHE 1 rnybuHe
pycna, TypoyneHTHLIMA XapakTepuctukamy v T. 0. [Nockoneky KMHeTUY-
HOCTL NOTOKa W pacnpefeneHue yaesibHbIX DacXo40s 110 XKUBOMY ceve-
HUIO HA BLIXOAE B HIWXKHWIA Bbed) 3aBUMCAT OT KOHCTPYKLMK COOPYMKEHMS
1 YCNOBWIA ero aKCNayatauyn, mecTHibie pasMbiBibl CheyeTr paccmarpu-
BATb KaK pPeaynbrar B3auMOAeNlCTBUA CUCTEMbLI COOPYXEHWS MNOTOK -
pycno. Ana npenynpexneHns MecTHbIX PaaMbiBOB, OHEBWAHO, B OTOW CUC-
TeMe yenecoobpasHee U NIerye BCero OKasbiBaTh BO3AENCTEBUE Ha 10-
TOK. Bcnepcrave aToro salnra CoopyKeHuid 0T pasdmbLIBOB rpegnonara-
er pellerune psifa 3aaa4d, a ieHHO! raleHe aHeprun noToka, nepepac-
rnpeaenexnune yoenkHbIX pacxogoes no lwupude u rnybuHe pycna, npyvaa-
HUe onpeaeneHHon GopmMbl MOTOKY, NAOAOLEMY C BbICOThI, paclWMpeHne
noToka 8 rnnade v T1. f.

Ons petlenna 3TUX 3a0a4 ucchenosarenamMn B pasHoe spems Bbinn
paszpaboTaHbl PasnnyHLIE KOHCTPYKTUBHLIE YCTPOWCTRA, KOTOPbIE Yalle
YAOBAETROPSOT cNneuuduieckum TpeboBaHusam, NpeabLaBnseMsiM npax-
TUKOW 3KCnnyaTaunu KOHKPEeTHLIX CoopyKeHwnit. HekoTopuie ua atmx Tpe-
BoBaHWi xapakTepHs! 415 BONbILMHCTBA CODPYXEHUI. Tak, Hanpumep,
HEeoBbxoaMOoCTb NPenoTRPALLEHNS OTIOHA NPLIXKKa K KOHUY KpenneHms
ABNASTCA OCHOBHLIM YCNOBUEM 3alLiNTEl COOPYXKEHWIA, 38 KOTOPLIMU MME-
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87 MECTO NPbLIXKOBOE CONPAXEHMUE, 8 B0 BCEX CAYNAX, KOMA MOTOK Cxi-
MAETCs COOPYXEHUeM B 3HaUUTENIBHOW Mepe B nnaHe, CTaHOBUTCH 06s-
‘@arencHbiM Co3naHme yenoBuin AN pactekaHns noToka s Npeaenax Kpen-
fleHus.

B BonbiumHCTBE cnyvaes ykasaHHbie yeTpoicTea paboTaloT He oau-

'HAKOBO 3 DEKTUBHO. BTO NPUBENO K TOMY, YTO OAHM KOHCTPYKLUWK racn-
Tenei unn pactekartenein noayuunm Gonbluee pacnpocTpaHeHue, apy-
f1e — MEHBLLIEE, XOTA NOCASRHVE B OT/IRNbHBLIX Yenoswax paboTaloT Bros-
He yRosnetTsoputenbHo. Caenyet 0TMETUTh, YTO pacnpocTpaHeHue Ha
TIPAKTVKE TEX NN MHbLIX KOHCTPYKLWIA ONPEAEnAeTes TAKKEe 3KOHOMWYEC-
Kon LenecoobpasHocThio, B 3asucumocTvt ot xapaktepa B3aumMoei-
:c_f'r_Bj‘lﬁ C NOTOKOM, BbIXOASUMM M3 COOPYXEHWS, BCE KOHCTPYKTUBHBLIE YCT-
PONCTEA A5 3aLLATHE OT PA3MBIBOB MOXHO PasfennTb Ha NACCUBHBIC U
aKkTnBHbIe,
. MaccwBHbe YCTROWCTBE M3MEHSIOT DOPMBI CONPAXEHUs NOTOKOR B
UeNsx yMeHbLIEHNS NNHBI YYACTKE UX CONPSXeHus, He oBecneyusas cy-
HecTseHHoOro nepedopMrMpoBaHAa NOTOKA U MBMEHEHUS ero Kit HEMATH-
4eckolt CTPYKTYpbl. MaccusHebie Mepsl MOryT BbiTe 2-x BUOOB - JONycKaw-
e W NpeaoTBpatlialine MecTHbIe PaamblBel. NMPOCTeNILIMMKN YCTPOMR-
CTBaMu, NPeNoTEPaLAIOLLMMIN OTNIACHBIE DA3MBIGE!, CIYXAT KPErneHue Hipk-
Hero Goeda f1ocTaTo4HO GONLIOH ANMHLl 63 racuTenei 1 pacrekare-
JIei, a TakxKe NPenoxXpaHuTenkHsie OTKOCK 1 3arsybneHHbIB CTeHKW B KOH-
Ue. Takas Mepa 3aluTsl NPUMEHSIETCH 06LIYHO 33 DYeHD ManbiMIA coopy-
KEHWSAIMU, HANPUMEeD, 3a LUWTOBLIMK OTBEPCTUSIMI HA PACNPeaeUTeNb-
HOW cucteme. [1na NpefoTeBpalleHus pasmbiBoBR 3a Bonee KPYnHbIMIK
COOPYXEHUSIMU HEOBXOAUMO YCTPOWCTRO KPENAEHUA BONLLLOR J1MNHEL.

Cnenyet OTMETWUTH, YTO KpPenneHne 6e3 racutenei LNVHOW, PABHORA

ANWHe Npokka NOCNeNpPLIXKKOBOrO y4acTka, Morno G CHYXNTb YAOBNET-
BOPUTENBLHOW 3alMTON /N BONLLWMHCTEA COOPYXEHWIA npy NOCTORH-
HEIX 3HAYEHWAX NpONyckaemoro pacxosa v rybuHel 8 HwkHem Beede.
COOTBETCTBYIOULAX YCTORHUBOMY NONOXEHWIO NPLIKKA B CKATOM CeYeHMn
WM 3aTONNEHHOM COCTORHMN, YTO NPAKTUMECKN TPYAHOOCYLLECTBUMO.
B pesynbrate okasbiBaeTcs HeLenecoobpasHeim YCTPORCTBO KpenneHus
TaKon nNKHLl, KOTOPas nGeCTIeYNBAET NONHOE NPeaoTBPALLEHNE Pa3MbI-
Ba. lNpu atom Honee NpeanoyTUTENLHO B 3KOHOMUYECKOM OTHOLLEHNN
YCTPOWCTBO KOPOTKOrD KPEerneHus G KOHUEBLIM YCTPOMCTEBOM B BUAAQ
KameHHOW HabpockK, LIAPHMPHO COBAVHEHHBIX MAUT 1 ap.
: Kpome 370ro, K NaccuBHbIM MEPaM, AOMNYCKAOUIAM PA3MbIBE! B HUX-
HEM Gbede, MOXHO OTHECTW BOAOBONHbLIe NONbI yDanbCKOro TMNa, HOCKN-
TRAMMIWHLI, NNasaloLmre Nonkl U ruBKre racuTeny.

C yBenuyeHuem KUHETUHHOCTY NOTOKA, BLIXOASLLEr0 U3 coopyxe-
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HUg, 0COBEHHO NPW NPOCTPAHCTBEHHbIX (hopMax cornpsaxeHnsa boedos
YCTPOWCTBO MacCUBHLIX Mep 3aluTbl CTAHOBUTCA HEAOCTATOYHLIM
B rakux yecnosuax Heobxoaumo Bonee cyuwecTeeHHoe nepedopMmnposa-
HUE NOTOKa B NPEAEnax BO3MOXHO KOPOTKOrD KpenneHus, Hanprmep, co-
3ziaHme NoNoAHUTENLHBIX YCNOBUIA AN OMCCUnauny SHeprun, npuHy-
OVTENBLHOro MNNaHoBOIo PacCLIMPEeHUs 110TOKa W nepepacnpegengHus
YAENbHbBIX PAacxoA0B C NOMOLLIO CnelmanbHbXx KOHCTPYKTUBHbLIX YCT
POMCTRB, KOTOPLIE MOXHO HA3BATh AKTUBHbLIMIW MEPaMM1 3alunThl COOPY-
XKEHWIA 0T PasmbiBOB.

AKTMBHbIE MEPKI 3aLUMTHI COOPYXEHUA ABAATCA Ha 2 rpynnbl:

~ nipe[Ha3HayeHHble 0na paboThl B yCNoBWAX MNIOCKONA 3a8a4u co
npaxXeHust;

- pazpaboTraHHble 4119 YCIIOBWIA, B KOTOPbLIX UMEIDT MECTO NpoCcTpaH-
CTBEHHbIE GOPMBI COMPAXEHNS.

Mpw nnockoi GopMe CONpsKeHWs K KOHCTPYKTWMBHbLIM Mepam 3a
WWTLl OT pasmbiBOB OTHOCATCH: AUCCUMNAUMA M3OLITOYMHON 3HEPTK NO-
TOKa 1 nepepacnpenenedie yaenbHsix pacxoios no rnybuHe B Lensx
YMEHbLEHUs1 CKOPOoCTel y AHa pycna. OCHOBHOE YCNOBUe 418 ANCCUna-
uun aHeprin - obpasoBadne BO3MOXHO Bonbluero Konuvectsa obnac-
TEeW C OTPbIBHLIMKU TEHEHUAMU BHYTPW NOTOKA, T. €. YBEIIMHEHUE NOBEpPX-
HOCTM B3aMMOAEMCTBUA OBWXYLLMXCH 00beMOB, 00Na[AI0WNX MHAWNBK
nyansHbiMiA 0COBEHHOCTSIMWU. [WApaBIVYECKUA MPbRKOK KaK ABNEHWE,
yooBneTsopsitollee atomy tpebosaHuio, npenctasnaer coboi xopoiumi
racuTens 3Hepry NoToKa, NO3TOMY K KOHGTPYKTUBHLIM YCTPOWCTBaM, No-
3BOJIRIOLLMM YASPXUBATE NPLIKOK B HAYANE KPenneHusl, OTHOCATCH BOS0-
BoNHbIE CTEHKKM U BOAODOWHbLIE KONOLALUbI.

Cospasan ycnosus ans AonoNHUTENbHOTO PACLLUENIeHns NoToKa Ha
GTPYW, MOXHO YBEUYUTL A0S0 AMCCUIMPYEMON B Npenenax kpenneHns
aHeprun. [lns aToro NpesnoXeHo MHOro PasnuyHhbiX KOHCTPYKLIMIA cne-
LUMEaNbHBIX FTACUTENER, BIUNOHaIoLINX B cebs B Ka4ecTBe 3NeMENTOR NVPCH!,
LwaLky, nonepeyHsie Bankn, NPOPEe3aHLIe CTEeHKW, PelLeTkn 1 Np. 3a atu-
M TECUTENAMK TAKXKE MNPOMCX0OWT W NepepacnpefeneHie yaenbHblx
pacxonos no rnybuHe. OkoxyatensHoe nepedopMmupoBaHine NoToka, 1. e.
YyMEHbLLIEHUe CKOPOCTENR B NpUAoHHOR 0BnacTu HabniogaeTcs npu s3a-
UMOAEKCTBUMA C INEMEHTAMM MCKYCCTBEHHOW LWEePOXOBaToOCTN NOBEpX-
HOCTW KpenneHusa.

Mpy NPoCTPaHCTBEHHLIX GOpPMax CONpsXeHWa KOHCTPYKTUBHbIE
MEpbl 32LLNTEI COOPYXEHWUN OT MBCTHLIX PA3MbIBOB LO/MKHLI YAOBNETBO-
paTL TPeBoBaHWAM: ANCCUNAUWMM M3BLITOYHOR IHEPTUK NOTDKA; nepe-
pacrpeneneHnio YaebHbliX pacxogaos no rnybuHe NoToka 1 No WupuHe
pycna,

 ad

Mepeble ABa, coBnanaioT ¢ TPeBOBaHUAMU, NPEnLABAREMbIMUA K ra-
CUTESTSIM B YCIOBUSX MIIOCKOW 3a4a4i CONPSKEHWUsT, MO3TOMY raCUTENN MC-
NONB3YIOTCH M NPy NPOCTPAHCTEEHHKIX hopMax conpsxedna. Tpetui -
fpy NPUHYAUTENBEHOM NAaHOBOM PaclMpPeHu NOToKa U PaBHOMEPHOM
pacrpeaeneHn yaeibHbix Pacxoa0s no wupuHe pycna. Cxartve notoka
no rAybvHe 8 Lensx nnaMoBoro pacluMpeHus OCYWECTSISeTCH Npu cre-
ayiouwnx GopMax B3auMoiencTBUg C racuTenemM: no cxeMe UcTeyeHus
W3-NoJ WUTa; Mo CXeme UCTe4eHun Yepes BoOA0CANS, 33 CYEeT YyCTPOoW-
crBa nonepeynbix 6anok BHYTPW NnoToka.

Hanu4yue BonbLIOro KonuMyecTea racuTenes u pactekarenei, pas-
paboTaHHbIX UCcnenoBaTensMm, ABNSETCH CEICTBMEM TOr0, HTO NPaKTU-
ka TpebyeT pasHOCTOPOHHWX MepONpPUATUIA NO 3alLMTE COOPYXEHWIA OT
pasMbIBOB, H4TO, B CBOK OMepeb, OOBACHASTCH Pasnuinem B KOHCTPYKLIW-
#AX COOPYXEHWIA U YCAOBUSIX MX aKkCcnAyaTaumm. KOHCTPYKTUBHLIE OTNMYAS
COOPYXEHW Ha KaHanax OpocuUTeNbHBIX NOTOKOB B HkHem Buede onpe-

AeN|ainTCHd B OCHOBHOM KONWYECTBOM NPONETOB, KOHCTPYKLMERN BOAONPO-
BOASALLEN 4acTu 1 BbIXOAHOIO y4acTKa.

B or/imume ot ogHonponeTHbix paboTa coopyxeHuii ¢ ABYMA 1 Bons-
WM KOSTUYECTBOM NPoaeToB MoXeT BbiTh HECUMMETPUYHOI, Y4To HebBna-
TONPUSTHO OTPaXaeTcd Ha YCIOBUAX COTPSKEHWSA NMOTOKOB U A0IIXKHO Y4H1-

TeiBaThCS rpu Boibope racurenei.

Bo/onpoBoAsLLAn YACTE COOPYXKEHUS MOXET BbITh TPYBHaTero Unmn
NIOTKOBOr0 WCTOJIHEHWS, M B 3aBUCUMOCTM OT 3TOTO NOTOK BHYTPW COOPY-
JKeHus, MOXeT ObiTh HAMNOPHBLIM Uk BE3HANOPHLIM, YTO TAKXe BNUMsaeT Ha
YCNOBUA CONPAXEHWsT Ha BbIXO4e M3 COopyXeHuda. Bonee pacnpocrtpa-
Hetbl COOPYXEHWS C BLIXOAHBIM YHACTKOM B BUE PE3KO PacLUMPSIOLLImMX-
€51 OrONOBKOB € HbIPAIDLWWMMK CTEHKAMM, KOCKIMW N1OCKOCTAMW 1M oBpar-
HeIMW cTeHkamn, B nepsom cnyyae cosfalorcd bonee GnaronpusTHbie
YCNOBUA ON151 NCKNOYEHWS BOIMOXHOCTI 0BpadosaHnsa 60K0BbIX BOAOBO-
POTHLIX BaNLUOB W COONHBLIX TEYBHWA. KPOME PeryRmupyiomms cBpoCcHbIX
COOPYXEHWIA HA KaHanax CTPOAT COMNPAraioLLMe COOPYXEeHNs: MHOroCTY-
Menyartuie nepenapbl, BhICTPOTOKKM, KOHCONbLHLIE Nepenaz.

Knaccupukaymsa CoOoOpyKeHWA 1 IHEPIroracaumx ycTpoicTs (pue. 1)
faeT YyerTkoe onpenenedue obnacTen NPUMeHEHWS raCuTengin n BO3mox-
‘HOCTb CO3[1aHNA YHMBEPCalibHbIX NMPOEKTOB KOHCTRYKLMIA KPErneHna Hnx-
Hero Goeda, obecneynBawmx Hanbonee HaNeXHYIO 1 SKOHOMUYHYIO 3a-
HIATY COOPYXEHWIA OT MECTHbLIX pa3mblisoBs. C y4eToM OTMEYEHHOIo K1ac-
CudUkaunio CoopyXeHWA Ha KaHanax MOXHO NMPencTasnTs B suae (puc. 2),
B KOTOpORA ykasaHbl Homepa (cM. puc. 1) Hanbonee ynoTpebuTenbHbIX
KOHCTPYKLMIA racuTenein u pactekarenen,

Onsi cozpalng Takux yHUBepcalbHbIX NPOEKTOB HeoBXoaUMO NPo-
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BEEHWe 0D LLINPHBIX BKCNEPUMEBHTOB C KaX/1bIM M3 yKa3aHHbIX TUNOB Co-
OPYXEHWIA NPW TakKUX pasnuyHbIx NapaMmeTpax, Kak nponyckaembiin pac
X0/, Hanopbl Ha COOPYXeHWs 1 rnybuHa B HkHem Bbede. Hanpumep,
ANs NPOCTERLLEro COOPYXEHWA B BUAE LLIMTOBOIO OTBEPCTUSE MOXET DblTh
[0CTaTOMHbLIM NPUMEHEHWE KPUBONMHEWHLIX 3aTBOPOB M KpenieHne on-
peneneHHon AnuHbl bea racutenen u NPeaoXpaluTeNbHbIX OTKOCDB.
CneflyeT OTMETUTh, 4TO BblBOD Hanbonee paunoHansHbiX KOHCTPYK

UM racuTenei 1 pacrexkartenei 3a COOPYXEeHUEMW Ha kaHanax opocu-
TE@NbHLIX CUCTEM eLUEe OKoH4YaTenLHO He peweHr 1 Tpebyer npasepeHns
AanbHeNUIMX IKCNePUMEHTOB, a Takke HABMIoAEHWA 38 AeNCTRYIOLLIMMY
COOPYXEeHWAMW B HATYpEe.

Takum 0Bpa3oM, NPOBEACH AHAMM3 KOHCTPYKTHMBHLIX ME[D 3attiTh
COOPYXEHWIA Ha KaHanax C y4eToMm NpPeaynpexganimx v AoNnyckatolin
pPasMbLIBOB, B YCNOBWHX NAOCKOW M NPOCTPaHCTBEHHOW 3a4a4u Conpaxe-
HWa Bbedos. [Jada knaccndukal e COOPYXKEeHNIA N BHEPrOracALLMX yoT-
poWCTE s BuiBopa Haubonee pauuoHaNEHbIX KOHCTPYKLMIA racutenei
W pacTekaTenen 3a COOPYKeHUAMW Ha KaHanax OpoCUTENBHLIX CUCTEM.

Maganana eckepineTin XKoHe HOPMAJAPLIMEH PYKCAT €TUICTIH, CV XKBIPbIl KETY calia
PhIHAH CCKEPIICTIH KoHe LeceTin Ghedirepain KasplK Kone KeHICTIKTIK ecentin map
T DOHEHINA KYPEUTBICTAPALL CY WHIPEIT KeTY CAlUAPEHAH KOPFay/Ibkii TTACCHBTI KOHC
DesceHAl wapanaps Kapacrslpsarad., Cylanaepy AyHelepinid KaHajmLapbiHid
COMUPTIITep MEH AQULIAAMPI WU TapAb S PALHONANAN KONCTPYKIMAGAPDAB TitH-
Aay YWin KYPHIARCTAPALIL KoHE HHCPTOCOHMIPTIN KYPMAFHIAPALH KiKTEay
KepeeTbiren,

Tyitinai coaaep: KaHALIAPIArel KypLUIBICTEPAL KOPFAY, cyapy XKyltenepi, cyiaoia
PHI, KaHanLap, IHEProCeOHaipyl Kypaniap.

Passive and active measures for protection of structures from local washouts with regard
to preventive and safe washouts as well as in conditions of two-dimensional and three-
dimensional problem of bief transition are considered. The classification of structures and
energy dissipators for selection of most rational designs of dissipators and diffusion
blacks behind canal structures of irrigation systems is cited.

Key words: canal structure protection, irrigation systems, washouts, canals, energy
dissipators

Appec: 480013, r. Anmarsl, yn, Catnaesa, 22
KazHTY um. K. 4. CaTtnaesa

Ten.: (3272)92-63-27
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0 COMPSDKEHWM MOTOKOB B HUXKHEM BbE®DE COOPYXXEHMIA

A. 4. Wusunbaes, k.T.4,

Kaszaxcknii HaunoHansHblid TEXHWYECKWUA YHUBEpCUTeT
mm. K. M. Catnaesa

_ B 3aBucumocTy 01 Lenoro paga qpakTopoi, 0bycnoBneHHbiX 0co-
HEHHOCTAMM B32AUMOACKCTBUA NMOTOKE N COOPYXEHUR, a TaKKe YCIOBMUSA-
MU BKCnnyaTauum nocneHero, hopMsl conpsikeHns 6uedos MoryT BeiTh
pasauiHbiMmu. Kaxaas ¢opma COnpskeHns XxapakTepusyeTcs He TONbKO
‘anpepeneHHbIM BHeLLHMW OCOBEHHOCTSAMMW, HO M MHTEHCUBHOCTHLIO ra-
WweHus n3buiTka sHepruu, T. e. AoNel 3Hepruun, paccenBaemMoin Ha eau-
HULE AnvHbl yqacTka conpsixernst. Mosromy onga paspaborkm meponpu-
ATWIA NO NPeaoTBPAaLLEHNIO NOBPEXAEHUS NOTOKOM Pycna v KpenneHms
HKHero Bbeda HeobxoAMMO BCECTOPOHHEE MCTNeLoBaHWe YCIOBWA BO3-
HMKHOBEHKMS 1 ocoBerHocTeln Gopm conpsaxedna BeedoB, KOTOPLIE MO-
ryT HabnooarLca 3a AaHHLIMKM COOPYXEeHNAMMN.

3a rmapoTeXHUYECKMMI COOPYXEHWSMW Ha KaHanax OpocuTenb-
HbIX CUCTEM B 3aBUCMMOCTM OT BENWUKHBI NPONYyCKaemMoro pacxoaa, Ha-
nopa un rnybuHbl B 0TBOAALLEM PYC/E MOTYT UMETh MECTO BCE OCHOBHbLIE
hopmbl conpseikeHusa 6bedoB, HaBNIDAAEBMbBIE 33 COOPYXEHUAMMN KPYMHBIX
TMAPOY3N0R, a UMEHHO pacTekaHue BYPHOT0 NOToKa B nnaHe, rmapasnu-
HECKWIA NPbIKOK, CHONHOE TeveHue v 4p.

B 3aBmcuMOCTM OT xapaxTepa BO3[AeCTBMS COOPYXEeHWs Ha 1no-
TOK PasnuuatoT NNOCKYIO U NPOCTPAHCTEEHHYIO 3a0a4n ConpsxeHnsa bee-
@oB. Mnockas 3afnaya conpskeHus BLedoB XapakTepuayeTcs OTCYTCTBU-
BM CXaTUSA NOTOKA COOPRYXEHWEM B nnave, BCneacTsue vYero yaensHele
pacxoas!, NpUXDAALMECH HA EAUHULY WAPUHBI yana, OAUHaKOBbI N0 BCei
HnpuHe noToka. Takoe yCNoBUE NOMOXEHD B OCHOBY KNacCHYecKon Teo-
PHU conpaxenuns Bbedos, 08bMHO MPUBOAMMON B Kypcax Magpasimki.
MpUHATO CuUTaTh, 4TO MOTOK B HUXHEM Bhedhe MOXHO HasbiBaTh ‘rnockumM”,
BCNW yNOBNETBOPHAETCA Creaykiliee TpeboBaHue:

=2 08 (1)
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roe 1 - koapdruuneHT, Xxapakrepurayiownin CTENeHb CXaTHa NoToKa B
njiaHe coopyxkeHmem;
b, - WKpuHa NOTOKA B COOPYXeHWK;
bL; - lWMPWHa NoToKa B OTROASILEM PYChe.

B Tex cny4asix, Korja ykazaHHoe CoOTHOLEeHWE He Crpaseanmso, no-
TOK 3a COOpYXeHuemM CUnTaT “‘npoctpaHeTeeHdHsiM”. Ha coopyxeHunsx
OpocuTElbHBLIX cucTem ycnosue (1) obeiyHo He yaosneTaopsaeTcy. OaHa-
KO npu paboTe KpynHbIX MHOIOMPONETHLIX COOPYXEeHWA Ha MarncTpals
HEIX KaHanax Bcemu nponetamu, Hanpumep, NnojanopHbIX Waeaos, ecin
wrpWvuHa CoopyxeHus pagHa wWwupuruHe Kadana no gHy, 8 HWXKHEM beede
MOTYT NPOUCXOOWTE SBIEHWUS, NOCTATOYHO BnnakMe K TeM, KoTopble Ha-
BNI0AAINTCA B CNyYae MNoCKoro conpmxeHus buedos.

YaensbHas aHeprvus B cCeYeHun NoToka, T. 8. 3HepPrd, Nnpuxoasaiuan-
CH Ha efUHKULY Beca XWOKOCTU Npu ABVXKEHWW B NPU3MaTUHECKuX pyc-

Nax, spipaxaeTcd 3asUCMMOCTbLID!

: (2)
e
E=h+ e "

2a

roe  h - rnybuda notoka (yaensHas noTeHumansHas aHeprug);
(- KOPPEKTUB KMHETUHECKON IHERIUK,
- CPefHsAfA N0 CRYSHUID CKOPOCTh;
g - yckopeHwe cRobBogHOoro najeHus;

od)’
— - yllefbHas KMHeTUYecKas aHeprus.

26
Lna NpsiMOYronsHOro pycna sty 3asMcUmMoCcTb MOXHO NPeacTasnTh
B CNeaylouwemM BUae:

oy’ (3)
E=h+ q =
2gh
o
tpen 4= b - YAenbHblil pACXOA;
s
Q - pacxon BOAb!, NPOTYCKaeMon COOpyXeHnem, m3/c.

(nyBuHa NoToka, NPU KOTONOR BENNHMHA yAENBHOW SHEPruuv B Ceve-
HUW MUHUMAJIbHA, Ha3bLIBARTCH KPUTUYECKON ryGuHon h . Mpagudecku
3aBMcKMMOCTe E = f(h) Beipaxaerca KpUBOW, nMelouleil Touky neperuba,
anstkatopo E=E_ wh=h_ (puc., B).
Kputnyeckasa rnybuHa sBnferTcs cBOe0Opa3HbIM Kputepuem ang
OUEHKM COCTOSIHUS MOTOKA: eChKU rMyBuHa Bo/ibl B PyCAe MeHblle KpNTH-
YECKOoW, TO NOTOK curuTaeTes BypHLIM, ecnun Bonblue - CNOKOWHLIM
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[pachuiieckne 3aBUCUMOCTH yaensHoR aHepiun E (h ) U NpepkkoBOi yHKUMM
Tl (h): a) rmgpasnnyeckuin NPeKoK (1-1, 2-2 - ceveHwe notoka); B) rpadukm
oyHKLUWA T (h) 1 E (h)

B pycnax npsiMoyronsbHOro CeyeHust KPUTUHECKYIO rnyBuHy onpe-
AENAT NO cneayuwen Gopmyne:

—

og?
}f'f' e ]
~ \) 5 (4)

KOTOPYIO He TPYAHO Nony4Ynts U3 (3) npu yaoBneTBopeHnn YCnoBMIo K-
crpemywva de/dh = 0.

Cxarue notoka Ha BXo/e B COOPYXEHUE LLWMTOM NPUBOAMT, Kak npa-
BWO, k 06pa3oBaHnio BYpHOrO NOTOKA, KOTAPLIA CONPATaeTest Co Cno-
KOWHbIM B OTBOASLLEM pyclie NOCPEacTEOM MMAPaBIMYeckoro NpbixKa
(puc., a, 6). AsneHmMe rmapasNUYEckoro nNpeikKa npencrasnser cotoi
OCHOBHYIO hopMy conpsaxeHus BhedoB B yCHOBUAX NMNOCKONW 3agayn, a
UMEHHO: Y4acTOK Pe3Koro rnepexona notoka ua BYpHoro cocTodaHUS B ¢no-
kOWHOe C 0bpasoBaHueM NOBEPXHOCTHOIO BOACBOPOTHOIO Bafblia, pac-
NONOXEHHOrD 3@ CXaTbiM ceveHueMm. BHelwHe rugpasnmuieckuii NpLikok
npeacrasnsaercd B Buae 0CTaHOBWUBLUSHCH BONHLI NEPEMELIEHWS, KOTO-
pas o6pasyeTcs B pesynbTare B3auMOAencTens CROKOMHOro NOTOKa, CTpe-
MHLLEerocs 3aTonuTh YHacToK BhilLE NMpbikka U BYPHOro NoToka, npensT-
CTBYIOWErQ aToMYy.

Ha ocHoBe 3akoHa 06 U3MEeHeHWU KONUYEecTBa OBUXEHWH,
HanucarHoro 18 OTCeKa XMAKOCTU Mexkay ceqeHuamu |-l n 2-2 (puc., a),
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MOXHO NOAYYHTL ypaBHEeHWE NpbbkKa, npeacrasnaolee coboil paseHcTBo
Tak HasbliBAEMbIX NMPLIXKKOBbIX QYHKLUWA NNA ABYX YKA3aHHbIX CEYEHWA:
I bW ' bh.h a()?
e W A . ol (5)
2 ghb, 2 ghb,

3 rpaduka nameHeHus npeixkkoson gydkunm M(h) (puc., 6) Buano,
YTO Kaxaoi rnybuHe BYpHOro NoToka COOTBETCTBYET COMPAXEHHAs ¢ Hel
rnybuHa CNoKoMHOro NoToKa. PelueHne ypasHeHUs NPbKKa O THOCUTENb-
HO conpsiXkeHHbIx rnyBux aaeT cnenyouive hopmyns!:

(8)

(7)

] =(2,5+3,0). (8)

MecTopacnonoXeHne NpbikKa 3aBrucuT 0T COOTHOLLEHUS TnyBuHb
NoTOKa B OTBOAALLEM PYCIE W BTOPOA CONPAXEHHOW rMyBuHON NphkiKKa,
COOTBETCTBYIOLLER Al@HHOMY 3HAYEHWIO CXaTol rnybnHbl 3a WITOM.

C ppyrois cTopoHbl, cornacHo dasncumocTti 1 (h) Bonbuwimnm sHavue-
HUSIM NEPBON CONPSXEHHOW rNyBuHbl Npbikka h, COOTBETCTBYIOT MEHbL-
LIKMe 3HaYeHUs BTOPOW CONPSXeHHoRA h, (puc., B). B peaynbTare npbixok
BO3HUKAET Ha TOM y4acTKe, rae HenpepbLIBHO YBeNUY1BaloLWascs no anm-
He pycna rnybuHa BYPHOro noTeka CTaHOBMTCH PABHOW pacyeTHOMY 3Ha-
HEHWID NEPBOW CONPAXEeHHON, oTBeYalLWwen rnybrHe CNOKOMHOro NoToKa
B oTBOAsAuUIemM pycne h .. Takium obpasom, yem Bonblie h , npu npoymnx
paBHbIX YCNOBUAX, TEM BNUMXKE K WWTY pacnonaraeTtcs NpbbKokK; ecnu
h, ;> h,, TO NpoUCXoAMT 3aTONNeHUE NPLIKKA.

MNpr paccMoTpeHu NOTOKOB CO 3HaYUTeNbLHOW NyNbCaunen cko-
POCTK (Kakum ABARETCH NOTOK B 0BRacTV NpbikKa 1 Ha NOCNEnNPLLKKO-
BOM y4acTKe) BO3HWKAET HenBxoaumMocTs yieTa HepaBHOMBPHOCTY Aei-
CTEMTENLHLIX 3HAYEHWA CKOPOCTH BO BRPEMEHW, NOCKONLKY YAENbHan K-
HETUYECKasl AHePrus NyisLCaLUnoHHOID ABWXKEHWS - BENVNYMHE, CoOnaMe-
puMan ¢ yoensHOn KMHETNYECKON IHEePrein ocpeaHeHHoro ABMxeHns, a
B OTAENLHBLIX CRy4asx U NPEeBoCX0ARLLAsn NOCNEaHIOH.

B chopmynax s onpeasnedus AnnHel Npbikka 00bIMHO HE YYnThI-
BaeTcs BIMAHKUE LIePOXOBATOCTH MNOBEPXHOCTM pycna Ha ANWHY NPLIKKE,

68

mTﬂ LWepOXoBaTOCTE NOBEPXHOCTY MOXET OKa3bIBATh 3HAYUTENBLHOS BNV~

AHWE N HA ONWVHY NPbLDKKa, ¥ Ha AAWHY MOCNenpLiXKOBOro yuactka. Mpo-
GTEeNLLIVM NMPUMEePOM BIVAHUS LLIEPOXOBATOCTH DOKOBLIX OFpaHKu4ymMean-
WX NOBEPXHOCTEW CAYXNMUT TOT hakT, 4TO B LUMPOKWX NOTKAX NNNHA NPhIX-
Ka Npy NPpoYUX paBHbIX YCNOBUAX bonblue, Yem B8 YIKWNX. Kpome TOro, ycra-
HOBMEHO, HTO yBENMYEHMEM LLIePOXOBATOCTH AHA NOTKa MOXHO cyuiecrseH-
HO YMEHLLUWTE ONWHY NPLIXKKE ¥ ero BTOPYIO CONPRXEHHYO rnyBuny. AHa-
NIOrVHHOE BNUSIHWE OKA3bIBAET YBEAUYEHUE LIePOX0BATOCTH NOBEPXHOC-
T pYCJ'Jﬂ 1 Ha ONMHY NOCHENPLIXKOBONO y4acTKa. Takostl HEKOTOPBIC Xa-
pakTepHbie 0COBeHHOCTH rMaPasnnYeckoro NPbikKa, 06Pas3yLLerocs B
YCNOBUAX M10CKOIA 3a1a4u.

Takum oBpa3om, NPLEKOK M NOCNENPLRKKOBLIA YH4ACTOK NpeacTassi-
jor coboi obBnacTtb, B KOTOPOWA YacTh 3HEPruM NOTOKa paccemBacTcH
M3-33 MHTEHCUBHOro TYPOYNEeHTHOrO NepemelunBaHus XUIKocTu. 31u
noTepw saHeprmn MOXHO 1NpefcTtagiTb Kak pazHOCTL AHEPruM B ceYeHn-

§iX Nepeq NpbLKkoM npu rnybute h, n KoHLe nocne npskKKoBOro y4acTka

fipw rnybune notoka h,.

PeaynbTatel uccneaosaHusa Gopm conpaxenun Bbedos B ye/ioBu-
#X NAOCKON 3aAa41 NCNONb30BaHLI V15 NPEOOTBPALLEHUS MECTHbIX pas-
MbIBOB 33 rMOpPOTEXHUHECKUMUK COOPYXEeHMAMK Ha kaHanax Kbiabinkym-
ckoro maccuea Yapnapeunckoi T3C.

FHAPOTEXHHKATKK KYPRUTBICTAPAKH GhediTepin TOPMCTMPYARK Herisri dopManapsi
KApacTripbUiran, bredrrepanit KasuKIbIK ecenvepl XKaraaibHag TOPECYRl AHBIKTANIFEH.
Tyitinai coanep: THAPOTEXHMUKATBIK, KYpuutnic, Bredrepain TOFHICVEL, Ka3biKTBIK ecenTepi

The main shapes of bief transition for hydraulic structures are considered. Bief transition
is determined in conditions of a two-dimensional problem.
Key words: hydrauhic structures, bief transition, two-dimensional problems.

Appec: 480013, r. Anmarul, yn. Catnaesa, 22
KasHTY um. K. . Catnaesa

Ten.: (3272)92-63-27

dakc: (3272) 92-60-25
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YK 664.653.4.05 MPHTW 65.33.35, 55.63.33

MEXAHU3ALIUA PACKATKW CNOEHOIO TECTA
T. K. KynaxaHoB, K.3.H.

ANMAaTUHCKWA TEXHONOIUHECKWIA YHUBEpGUTET

AHann3 coOBpeMeHHOro COCTOSHMA U NEPCneKTHB pPasBuTng Npo-
W3BOLCTBA W peanu3aunn KOHAWTEPCKUX WU HPYIrMx M3ABNMIA U3 croe-
HOrQ TecTa BLINBWI UX NONYASPHOCTL. YCTaHoBneHo, 4To Hanbonee Tpy-
NOEMKUM SBASIETCS MPOUECC PACKATKW CIOEHbIX M3IENWIA, OCYLLECTBNS-
eMblii Ha abconioTHOM GONLIUKMHCTBE NPEANpPUATUR PYYHLIM cnocoBom,
B cBfA3W ¢ 3TMM OTMEYaeTCcH HeDbXoAMMOCTE pa3paboTki YCTPOUCTRA
019 packaTku cnoeHbix M3nennil, KaTopoe No CBOUM NapamMeTpam yaos-
neteopsano Bel TpeboRAHMAM Manbix NPeANPUETUA - MaNoe SHepPronoT-
pebneHue, npuemMnemasi KOMNakTHOCTL NPY A0BOMLHC BLICOKOR NMpown3-
BOOAUTENBHOCTW.

B AnMaruHCKOM TeXHONOrMH4eCKOM YHUBEPCUTETE NPoBeaeHbl UC-
CrnefoBaHus MNPoLecca PDACKaTKW CAOBHOIO TecTa, Ha OCHOBaHWK KOTD-
pbix paszpabotaHa, M3roToBneHa KU MCNbLITaHa MHOroBankoBas poTopHas
packaro4Has MalvHa co cBoB0/HO BpallainLMMUes BaslKamu epemeH-
HOro ceyexnna (pwnc. 1).

MalumHa COCTOUT M3 HecyLen pambl 1, Ha KOTOPO YCTaHOBNEH BNeK-
TpoABUraTens 2, nepenaruinia Yyepes peaykTop 3 v peMeHHbLIe nepena-
yn 4, 5, 6 BpaweHns Ha NeHTO4HbLIE TPaHcnopTeps! 7, 8 M pOTOp packattl-
pawlero yctponctea 9. Tpadcnoprep 8 nepemeliaeT packaTtaHHOe Tec-
TO Ha panbHenwyio obpaboTtky. Ha potope 9 pacnonoxeds: csobonHo
spawamecs sank 10. Mexay TpaHCnopTepoM YyCTaHOBNEH npomMe-
HYTOYHBIA cBoBOoAHOBPALLAIWMACA UnnnHapudeckud Banmk 11 8 nnoc-
KOCTW, NPOXoasiliel Yepes oChb POTOpa packaTbiBallwero ycTpowncTsa
nepneHankynspHo K NOBEPXHOGT 3EeMIN.

B koMnnekT ycTaHOBKW BXOOAT 4 CMEHHbIX poTopa packaTbiBaig-
Uero ycTpomcTea, MMeIoLLUX O0MHaKOBbIM AnameTp, HO PasfiuyHoe Ko-
NUYECTBO BANKOB - COOTRETCTBEHHO 6, 8, 10 1 12 wr. Anametpsl 1 bopma
BaNkKOB BCEX POTOPOB 0AMHakossle. Bankm numeioT HoukoobpasHyio dhop-
My, obecneymsaioulyio Donee PABHOMEPHYIO PackaTKy Nno ANUHE U LLin-
puHe 3arotoBki. ONTUMANbHbIA PAOWMYC KPDUBW3HLI BANKOB, PaccyMTaH
no opmyne:
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Be3 y4eTta npusoga
M CTOMKI CO cKankamu

ik

wi

- = == =~
o s . —r_ _._._p

_E

1
I
i
!
!
i
o
1

Puc. 1. Cxema mawuHe ans packatku CroeHbix MyuHbIX M3genuit: 1 - Hecyllas

Pama; 2 - snektpoaewratens: 3 - peaykTop; 4, 5, 6 - peMeHHble nepeaaqu;

7, 8 - nenTouHbIE Tpaucrnoptepsl; 9 - packareisawllee yerponucTso; 10 - Banku:
11 - UUNUHOPUHECKUA Banuk
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R, -R,,)

R, = =388,
3(&,._. = R.,.,.,..j

rpe Fiw - paguyc Banka B CRefHen 4acTu, MM,
R[w - panuyc Banka s Topue, Mm;
B - anwvHa Banka, MM.

=

Ona wamenenuss YrnoBOR CKOPOCTW BpawleHus potopa 9 npepny-
CMOTPEHA YCTaHOBKA CMEHHbIX LUKMBOB Ha ero ocu. 3a3op mexay Gop-
MYIOLLUMMU BankaMn MOXHO Perynnposate, YCTaHasnupas NpoMexyToy-
Hbie Banku 11 ¢ pasHbiM AMaMeTpom Unn NepemMeLilias ¢ NnoMoLLbIO pery-
NUPOBOYHLIX BUHTOB OCb POTOPA PACKATLIBAIOWEro YCTPOWACTBA B BepTh-
KanbHOW naockocTy. NocKonkky fnHelHbie paaMepbl 3aroToBKM Noc/e
packaTku1 yBenu4nBsaloTcs no AsyM HanpasieHduam, NTMHenHan CKopocTL

OTBOASALLErO KOHBEnepa 8 fonkHa 6biTh BoILLE, Y4eM Y MoAaiowero 7, 41o
TaKxXe co3naeT AononHuTeNbHbIi pacTarvealowwnin addexr. B akcnepu
MEHTansHol YCTAHOBKE 370 COOTHOLWIEHKEe COCTaBnHeT 1 .5, Y10, KaK rnokKa-
3anu panbHedlme onsiThl N0 packatke, obecneynBaeT HOPManbHoe MNpo-
TeKaHwe npouecca. Miij-lBHO BNUAHWE BXOOHBIX NapaMeTpos: 4MCcno san-
KOB W COOTHOLWEHWe NMHeAHbIX CKOPOCTEeR NoAalolWero TpaHcnoprepa
V., v potopa V., onpesensiouinx KparkocTs 06paboTky 3aroTosok Ha
WX KOHEYHbIE XapaKkTepUCTUKW, B KAHeCTBE KOTOPbIX Dbini BhIOpaHhl Be-
nuYMHa gedopmauun ynpyroro nocneaeicTens v kosdbdruneHT on-
HOPOAHOCTW.

Benuumna gedopmalni yrpyroro nocnegencTsnsa onpeaenaercs

no opmyne:
€,,=Ah/h,

roe ﬂh - Benu4nHa ynpyroro BOCCTaHOBNEeHWA Nocrne CHATVA HAarpysk, Mm]

h - paamep cxaroro obpasua, MM,

Mpw HepoCTaTO4HOW HacToTe BpalleHns poTopa UNu KONuYecTse
BanKoB (hOpPMMPYETCH BONHOODPa3HaA NOBEPXHOCTL Nnacta recra. 31a
ABMEHNE OLEHUBANKN € NOMOLLIO KoadduueHTa OAHOPOAHOCTH, KOTO
Pbiil ONpenensiy No OTHOLEHWID NNOWAAN NPOLONBHOMO CeYeHns OAHO-
pogHoii YacTk nnacta Tecta nocne 06paboTky S Kk obuwen nnowann ce-
yeHud S

Koa = S/S,-100, %.
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Yncno sankoe
Puc. 2. 3aBMCUMOCTL BESIMYWHBI JethopmMalMn ynpyroro nocneaencrTems
;g—ruucna Bankoe ans caoBHoro cnoeHoro Tecta: ¢ - VrotVir=2; B - Vrol/Vir=3;
A -VroWWVir=4, x - Vrot/Vir=6

= 105 -

E ;

:-g 0,95 -

j§ 0.9 -

& o085 -

§ 0.8 : . . . ' - .

5] 8 10 12
“Yuncno eankos

Puc. 3. 3aBucumocTs koathuLMeHTa 0QHOPOLAHOCTH NPY PACKATKE NPECHOro TecTa
OT Yucna pankos: @ - Vrot/Vtr=2: B -Vrot/Vtr=3; A -VrotVtr=4; ¢ - Vrot/VIr=6

JKCNEPUMEHThLI NPOBOAWAKU C NPecHbIM CA0BHBIM TECTOM. NPUIo-
TOBNEHHBIM NO CTaHAapTHbIM peuentypam. Pe3ynbTatbl 3KCNEPUMEHTOB
Apencraenexsl Ha pyc. 2-4. N3 npuBeaeHHbIx rpadrkos BUAHO, HTO Be-
nuylina gedopmaimi ynpyroro nocneaeincTsus CHUKaeTCH ¢ yBenn4ye-
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Koaddomuyment
OOHOPOAHOCTH

2 3 4 6
Hucno sankos

Puc. 4. 3aBncumocTs koshbuUMenTa OfIHOPOOHOCTH NPKU PackaTke NPecHoro
TECTa OT MMCNa BANKoB: ¢ -6, M-3; A - 10; @ - 12 sankos

HAEM Y1CNa BATKOB M COOTHOWEHMEM CKOPOCTENA POTOPa M TpaHcnopTe-
pa, 4To oBbACHAETCH BO3PACTAHMEM KpPaTHOCTU 06paboTku.

C yBenuyeHuem yucna Baikos KOaQPULMEHT OAHOPOLHOCTY NPU-
BvxaeTcs K eankule. YBENUYeHue cOOTHOWEHUS CKOPOCTeil poTopa u
TPaHCnopTepa 3aMeTHO CHUXaeT BenuuunHy dedopmaiym npu 6 sanxkax,
MeHbLLEe - Npr 8 1 Mano BAKMSeT npu BonbLiem Yucne sankos. Ana o6onx
BUOOB TECTA YBENUYEHWE YKAa3aHHbLIX NapaMeTpos NpUBOAUT K BOZpacTa-
HUi0 KoadduLmeHTa ogHopoaHacTH. OAHAKO y cROBHOro TecTta, obrnana-
rfuu,ero Bonblei yrpyrocTsio, sHadeHue KoadhuumeHta Bullle, Yem y
donee NNacTUMHOrO NPECHOro Tecra.

Mpu onpedeneHun ONTUManbHLIX NAPAMETPOB MalLUWHLI 18 pac-
KaTKu CAOeHOro recra CNeayer y4uTbiBaTh, UTO MalLMHa QomkHa DblTs
YHWBEPCaNnbHOW, T. . YTODbL! 8e MOXHO BLINO NPUMEHATD ANH BCEX BIIOR
cnoeHoro Tecta. C Apyroil CTopoHbl, XenatensHo, YTobsl nocne obpaboT-
KW KO3 PrUMeHT oaHopoAHOCTH Bhin Bnnaok k 100 %, a senuyuHa jae-
hopmaunm ynpyroro NOCNeqencTemns Beina Kax MOXHO HUXe. Kpome Toro,
CYUIECTBYIOT KDHCTPYKTUBHbLIE OrpaHn4eHMsl No YMCAY BaNKOB U CKOPOC-
TW BpaLWEeHWA poTopa. YunteiBas BeILWEN3N0OXEeHHOE, MOXHO CHATATL On-
TUMaNBbHBIMU Cliegylolne napaMmeTpol: YMchno Bankos 6-8; oTHolLeHue
Voo Vo — B

,.b,nsa NPUAAHWS NNACTY TECcTa OKOHYATENbHbLIX PAa3MepoR U NOBkI-
WweHust KoaddurumerTa OAHOPOLHOCTH B KOHCTPYKIUMIO YCTAHOBKW He-
06x0auMO AOBABUTL UMNVHOPUHECKUI Banok, yeTaHaBNMBaeMbIi Nocne
potopa.

MpoMbILEHHBIE UCIBITAHKS YCTAHOBKW POBEASHLI B KOHAMTED-
CKOM Lexe Npou3soncTeeHHOro koonepaTtuia "MaioMuHka” ansg npuro-
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FoBneHus nonyhabpurkaTtos M3 cAoDHOMO CNOEHOT 0 TECTa, KOTOPLIE B AL~

HEeRteM MCTONLIYIOTCH /19 NPOU3BOACTEA KOHAMTEPCKUX M3ennin (Bce-
fo 27 HauMeHoBanwit). NpoBedeHHbIe MCNEITAHWA NOKasanu 3KoHOMK-
yeokylo aPpOEeKTURHOCTL ONBITHONW yeTaHoBky. [040BON IKOHOMUYECKWIA
adhekT 0T BHEDEHNY pacKaTsiBallllei MallrHel Co CBoBoaHoBpaulan-
UMUCH Bankamu cocragnaeT 232,6 Teic. TeHre.

Karnapianrad KaMmuipas Kaiisiey ypiuici seprrearci. Kenl BaaMKTi poTOpibl KaithiT-

KL MAIHHAHEIH KOHCTPYKUHACH! YCBIHBUITAN KEHE OHLIL ONTAiljIL napaMmeTpiepl
MHBIKTAIFAH, DKCIEPHMEHTANBIR KOIILPTRITLI 0HePRaCcTTIK Kargaiinars THiMaLTici
AHBIKTANTAH,

Tyilinai ce3nep: KATHAPNAHFAH KaMblp, KAMBLIPIW KA, KaARTKLI MalunHtap,
KBIUBATHKTI POTODIL MAIHHAAP.

The process for laminated dough rolling is studied. The design of mult-roll rotor rolling
machine is suggested and its optimal parameters are defined. The efficiency of a pilot
plant in the workshop conditions is determined.

Key words: laminated dough. dough rolling. rolling machines, multi-roll rotor machines.
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UCNOJIb30OBAHME UK-U3NYYEHUA MPU KONYEHWUA
B DNEKTPOCTATUYHECKOM NOJIE

J1. M. M6parumoBa, K.T.H.

AIMATUHCKWA TEXHONOFMYECKMA YHUBEPCUTET

Mpouecckl NOACYLLKA U NPONEKaHUa MACHBIX KYJTMHAPHBIX M3Aenuia
W3 HETPAAULIMOHHbLIX BUAOB ChIPLS NPOUCXOANAT MOA ASACTBUMEM WHDPa
KpaCHbIX Ny4en. InekTpokonyeHne uMeeT cneayiolne npeumyliecTsa
nepes AbLIMOBLIM KOMHEHWEM: COKPALIEHUE NPOAOIKUTENBHOCTY NpoLecca
(8 8-10 pas); yMeHbLUEHWE TEXHONO! UHECKUX MNOTEePb; YBENMYEHUE BhiX0-
na npoaykumn, MEeXaHu3aLusa 1 HernpepbsIBHOCTL BCEro npouecca.

Oeim - myorodasznas konnovaHas cuctema, CyuwecTeyowiaa nos
BAMaHMEM BPOYHOBCKOIro ABUXEHUS, @ TaKXe 3a cHeT o6pasoBaHus BOK-
pyr 4acTui, MOHHbLIX chep u 3apanos BeneacTene agcopbuum MOHOB
HEKOHAEHCHUPYEMbIX TA30R, KOHTAKTA fABYX (has u AeNCTBUs MOHW3UPYIO-
uwx daxrTopos, MNpu gucnepruposadnK (pasbasneHue AbiMa BO3AYXOM)
KONUHECTBO 3apsikeHHbIX NapoobpasHeix Yactul, gocturaeT 69 %, a teep-
nbix - 98,6 % .

,[],Jm NEAHOIO NCNONBE30BAHKWA SNEKTPOCTATUHECKOTO NonNs Npyn Kor-
YeHUW HeoBXooMMa WoHM3AaUUs ALiMA, B pesynstare 4yero obpasyorca
NONOXWUTENLHO UNKW OTpUuarefibHO 3apaXeHHbLIE WUOHLI. HOJ_I BNAAHWEM
BONLLIOA PAa3HOCTU NOTEHUMAIIOB YacTulbl AucrepcHoi ¢ask Asiva B
3NEKTPOCTATUYECKOM None NpuobdpeTaioT HanpasneHHoe ABUXKEeHUe 1 C
BONLLOA CKOPOCTHIO OCAXAAIOTCH HA NOBEPXHOCTU NPOAYKTa, UMEIoLLLE-
ro NPOTUBONONOXHBIA 3apan, H4TO 0OLACHAETCS CreaylLlnuM: YacTrubl
AbIMA J0XOOAT A0 0CAAUTESNLHOro anekTpona (NoBepxHOCT NpoayKTa)
fnarofgapst KyNnoOHOBCKOMY MPUTHKEHWIO OCELaI0T Ha HEeM W Yiepxuea-
10TCH HEKOTOPOE BPEeMS SNEeKTPUYBCKUMW Cunamu, Nnoka nonHoCcTLIo He
otaanyt ceon 3apsf. CTaHoBACL HeWTpanbHLIMKW, OHU NPUAWMAINT K No-
BEPXHOCTW NPOAYKTA.

H. E. ®epopos, A. W, Pores (1988 r.) gokasanu, 470 NPOHWUKHOBEHWE
KONTWNBHBIX YAaCcTWL, AbiMa B NPOAYKT NPOWUCXOANT HeENpPepbiBHO KaK B
npouecce KonyeHud, Tak v Npu XxpaHexHnn. Mocne NPUHYOUTENEHOMO OCaX-
AeHWs AbIMA B 1018 BeICOKOIo HanpsaxeHus anddysnn AbiMoBLIX HacTn,
BHYTPb NPOAYKTA NPOUCXOONT WHTEHCWBHO BCAENCTBUE OTCYTCTBUSA KO-
POYK NOACKLIXAaHWA DoNbLION KOHUEHTPaLUWK KONTUNBHbLIX BellecTB Ha
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AOBEPXHOCTH oBbekTa. MNpumeHeHue ANA 3TUX Lueneun UNK-nanyieHus naer
NONOXWTENBbHBIE PE3YNbTaThl.

B 3a8WCMMOCTY OT CBOWCTB 0B/ly4aemMoro matepuana n remnepa-
TypBl M3nyqarens vHdpakpacHbie ay4u cNocoDHbl NMPOHUKATL B TOMLLY
npoayxTa. MpoHuuaemMocTb NPoAykTa 0ByCcAoBNEHA NOPUCTOCTONR CTPYK-
TypOia, €10 ONTUHECKMU CBOWCTBAMM (XapakTepucTvkamin), BNarccoaep-
xaHuem 1 hopmamu CBA3N Bnaru, LUTUHOWN BOJIHbL.

BaxHO y4UTLIBATH HE TONLKO rNyBuHY NPOHUKHOBEHKS, HO W AONI0
SHEPrK N3TNYHEHMS, NPOHUKAIOWIER HA 3TO PACCTOAHWE. Mo wabnwoge-
Husim A. C. Munabypra (1980 r.), ana paga marepuanos Konuiecrso aHep-
K, NpoHUKalowen Ha rnyouHy 6-7 mm n tonee, cpasHUTENBLHO HEBENW-
k0. OnHAKO B CBSaK ¢ BOMbILER NIOTHOCTLIO 3HEPrk TeMneparypa cnos,
ABXALIEro Ha YKa3aHHOM PAcCTORHMUM OT NOBEPXHOCTW MaTepuana, no-
BhlLLAESTCH IHAYUTENEHO MHTEHCUBHEE, HEM npw KOHBEKTVWBHOM Harpese.

OCHOBHBLIM YCNOBUEM NONYHEHMS 8bICOKOKA4YeCTBEHHOM NPOLYKUMN
npu MK-uanyuyeHunn aBnaeTcst pasHOMEpHOCTb Harpesa MNOBEPXHOCTU
wanenvsi. PAaBHOMEPHOCTL Harpesa 3asmeurt oT YyCNoBWiA obny4eHna ns-
AENWIA, nNepeHoc aHeprin UK-uany4eHus B KOTOpbiX obecrnednsaeTcs
TepMopaauaLuoHHbIMA XapakTepucTnkamin AaHHoro ripoaykta. K Hum
OTHOCSTCH BENMYMHLI, XapakTepuaylolye CBoncTsa AaiHoro Mmarepvana
HACTUYHO WM NOAHOCTBLIO MOrNOWATHL, OTPAXATL MW NPOMNyCcKaTh Nanao-
WME M3BHE U3NYYeHWs, a TaKKe nanyyaTh aHepruio. Mepsbie TpU xapak-
TEPUCTHMKN 3ABUCHT Kak OT CHEKTDBHL;HOFO coCcTaga, CTengH nonapuaa-
UMM ¥ NPOCTPAHCTBEHHbIX XapakTepucTuk nanaiowero nany4eHusa (T. e.
OT YyCNnoBwuin 0Gny4eHna), Tak U OT COCTORHVA W cBOMCTB 0BOny4aemoro
marepuana. NocneaHas xapakTepuctika onpeaenaerca TONLKO COCTOSA-
HUeM 1 ceocTeamm obnyvaemore marepuana.

Pa3nMHaioT TPU OCHOBHLIX BULA NafAaiollero cnekTpankbHoro F,, v
uHTepBanbHoro F NOTOKOB M3NyHeHUs. HanpaBneHHbd (PUCYHOK) - UH-
TeHCMBHOCTLIO B0, nnn B(0) B TENECHOM yrne dw; audydyaHbiia (Heco-
geplieHHo AnddysHbIi) - ¢ NPOUSBO/LHLIM YrNoBbLIM pacnpeaeneHnem
WHTEeHCUBHOCTU B, () nim B(w) B TENECHOM yrne w<2n, nonycdepuiec-
Kmii (coseplueHHo anddy3HbIA) - C YrIoBbiM pacnpeneneHuem WHTeH-
cusHocTv B (21) unw B(2n) No 3akoHy JlamBepTa B TENECHOM Yrie n=2m.

MpoBeaeHHbIn aHanua ycrosni WK-oBay4eHns nuiessbix Npooyk-
TOB B AENCTRYIOLMX YCTAHOBKAX NOKasbiBaer, 470 B 3aKpbiThix Kamepax
npowucxoaut obnyderne Anddy3sHbiM 1 cMellaHHbIM, T. €. Anddy3HbIM 1
HanpagseHHbIM NOTOKAMMW N3SYHEHUSA.

MpK NPOM3BONLHBLIX YCNOBNAX oBnydeHus NOBEPXHOCTW Tena S
noToKoMm uanydeHns F, cymma Benmnii- noroweHHon F,, aTpaxenHon F
W NponyLLerHON| F,Tenom sHeprun B eauHuLy Bpemenn COrnacHo 3aKoHy
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Mnockas thopma

Cxema B3aWMHOro NNOCKOro pacnonoxenus WK-uanyvatenem u npoayxra
B kaMepe NPOBAPKK B AMNEKTPOKONTUIIBHOW yCTadoBke: 1 - nanydatens; 2 - ped-
nexrop; 3 - orpaxaeHue; 4 - npodykT (M3nenue)
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coXpaHeHus aHeprun formkHa G6iTe paBHa BeNUYMHe NaaaialLiera noToka
F,+F,+F =F,mmA+R+T=1,

rae A = F, /F - kosdduumedt nornouienta Marepuana;
R = F,/F,, - koadduumenT oTpaxeHus,
T =F,/F - koadpuumeHT NponyckaHus.

XapakrepHsiM HanpasneHvem ang obnyyeHns maca u MAaconpoayK-
ToB sBnaetca A QYIMOHHLIA UM CMeLlaHHbIA HanpasnerHo-anddy-
SUOHHBIA BAPWAHT YCNOBWIA 06nyyYerna B MK-yCTaHOBKe, MCNONL3YEMOIA
NPy KONYEHUM B INEKTPOCTATUHECKOM NOJie (PUCYHOK).

Ba scex nuilessix npoayktax BMonorn4eckoro n XMeoTHONro npownc-
XOXOEHWA Bnara, BXOASWas B Ux COCTAR, CBA3aHA C CyXUM BeleCTBOM,
npuiem Gopmel CBASK BRAN W ee aHeprum pasnuyHsl. Kpome toro, Boaa
oBYCROBAMBAET CTPYKTYPY ¥ KOHCUCTEHUMIO NpoaykTa. Hamu Bein npo-
BELeH DA, ONbITOB MO U3YHEHKUI0 BNaroCoaepXaHng, akTuBHOCT BOLAbI U
pH, a Takxe HanpaxeHusa cpeaa (tabn. 1).

CpaBHUTENbHbLIA aHaNM3 ONLITHLIX AaHHBIX NO3BONAET YTBEPXAATh,
YTO COLOEpKaHne BNaru 8 MsICONPOAYKTax, BbIKONYEHHbLIX B 3NeKTpocTaTu-
YECKOM 1ONe, 3Ha4YUTENLHO BbILLE, YeM B KOHTPOIIbHBIX o6pasuax rpaau-
LWMOHHOTO KonYerus. B npouecce o6paboTkm oTMe4aeTcst 3akoHomep-
HOE CHUXEeHWe OTHOCUTENBLHOM BEIIMYKHGI BlIark B rOTOBLIX NpoayKTax no
OTHOILEHWIO K BNArOYAEPXKMBAHWIO B MACHOM Chipbe, B npoaykuun Tpa-
AMUMOHHOro konveHua kabnionaercs bonee rnybokoe CHWkeHue Bnaro-
VASKABAHNE, 4TO MOXHO OBBLACHUTL AAMTENLHOCTLIO TPAANLUNOHHOID
MeTOo[a Kon4eHus, oTnM4aiowerocs Bonblei cTeneHso NoACYILNBAHWS
NpoLyKra. .

AKTUBHOCTb BOAbI (1 - NOKa3arens, XapakrepuayiLLnim cocToarne
BOALI B MULLEBLIX NPOAYKTAX, SBNAETCH HEManoBaxHsiMm Gakropom B coO-
XPaHHOCTY NPOAYKTOB MUTAHUS, TaK KaK, N0 MHEHWIO HEKOTORbLIX NCCNEND-
BaTeneil, ato OANH M3 HeoBXOOMMBIX BUAOB KOHTPONA kadecTtsa. lony-
YEHHBbIE SKCMEPUMEHTANLHbBIE AaHHLIE MO ABYM nokazatensam: o 1 pH msa-
CONPOAYKTOB - NO3BOAWAN YCTAHOBWTh, YTO NPOAYKUAS TRAAWUMOHHOIO
METO[A3 KONYeHUs UMeeT akTUBHOCTb BOAbl HECKOJBKO Bhille, Yem npo-
AYKLUNA CKOPOCTHArO Kan4eHus {3neKTpOKDNYeHns ) Ha 6-9 %,

Takum 0Bpasom, cornacHo knacck@ukaum MaconpoiykTos ¢ y4e-
TOM BbllEyKasaHHeIX Nokasarenen o, v pH - NpoayKThl 3NeKTPOKoNYeHns
{ex, < 0,95, pH < 5,9) MOXHO OTHECTH K TpYNNe “CTOWKWE Npu AINTeNbHOM
xpaneHun”. CneaosarensHo, NoAoBHLIE NPOAYKTL NOANEXaT 6onee aonwn-
TENLHOMY XpaHeHuio. (1o peaynsraram WCCASA0BaHMi, MPOBEHEHHbIX C
UeNLI YETAHOBNEHWA CPOKOB XPaHeHWs NPOoLYyKUMKA ropayero aneKTpo-

79




Taénuua 1

Ka4ecTBeHHbIe NoKa3aTenu MACONPOAYKTOR MNPU ONTUMANLHLIX NapaMeTpax Kon4YeHus

B 3neNTpocTaruyeckom none

Hanpsxke-

AKTUBHOCTL
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loBAAUHA

2,15+0,01

70,4+0,50 68,3+0,11 66,9+0,12 60,3t0,15 58,140,30 0,94410,002 5,9+0,05

Onwir

49,2 £ 0,50 0,951+0,004 5,7+0,05 2,40+0,03

KowTtpone 704 + 0,50

KoHuua

69,3+0,20 67,1+0,06 65,6+0,22 59,7£0,25 58,4+0,20 0,942+0,001 57+0,05 222+0,02

69,3+0,20

OnbIT

KoHTpont 50,4+0,5 0,948:0,003 5,8+0,05 2,56+0,04

Pyner

62,6+0,20 61,5+0,15 60.7+0,13 56,840,07 55,6¢0,50 0,930+0,001 5,8+0,10 1,45+0,02

OneiT

49,8+0,10 0,937+0,003 58+0,05 1.85+0,04

62,6+0,20

KoHnTpors

KOM4YEHUS, DEKOMEHA0BaHb! CNEAYIOLIME PEXUMBLI U CPOK XPAHEHWS! TEM-
nepatypa 6-8 °C, oTHOCUTENBHAR BNaXHOCTL 78+3 % W NpOACIKUTENE-
HOCTH 7 CyT. (TPAONUMOHHO BLIKOTIHEHHBIE V3AENUR MPU TOM Xe pexnme
MOMXHO XpaHuTk 5 cyT.).

CTpyKkTypHo-mMexaHu4eckne (peonormyeckne) xapakrepucTukn, oT-
paxawuie nogepeHne MAca i MACONPOOYKTOB B YCNOBUAX HANPAXEH-
HOro COCTOAHMA, OCHOBHOW NOKasaTens KOTOPOro - HanpsXxexwe cpeaa,
NO3BONSIOT YTERPXAATL, HTO 3TOT NOKA3aTENL U3MEHAETCH B 3aBUCMMO-
CTW OT METDAA KONYeHus 1 Buaa npojaykra. Hanbonsluee sHavyeHwe Ha-
npskeHns cpesa Habnopaerca y KOHWHLL TPEAMUWMOHHOTO KONYeHus u
HavMeHblee - Y pynera snexkTpokonyeHuns. 370 0OBACHAETCH TeM, 410
npu BLICOKOR Temnepatype 0bpabotku (130-170 °C) e Havane npouecca
benok B HAPYXHbIX TKaHAX MACHBIX HS,ZLBHMIFI CEEPTHIBABTCH W MHCO CO-
XPAHABT COMHYIO, HEXHYIO KOHCUCTeHUMIO. KpoMe Toro, npw ykasaHHoM
TEMIepaTtypHOM MHTEpPBAaNne cokpallaeTcs 0bLuun umkn konueHus Ha 30-
40 % v ymeHbWwaTes noTepy (tabn, 2).

Tabnuua 2
BhiXon MACONPOAYKTOB NpU pa3nuuHbIx cnocobax KonyeHus, %

HawmeHoBaHue npoaykra |3nekTpokonyenune | TpaguuuoHHOE KonYeHue

loBaguHa 78,1401 66,0
KoHuHa 81,0+0,2 67,0
Pyner 77.040,3 64,0

ﬂpMBeﬂEHHHB DaHHBIE CEMOETENBCTBYKOT, YTO BbIXO4 MRCONPOOYK-
TOB, NONYYEHHBIX TPAAWUMOHHEIM CNOcoBoM, 3HauuTenbHoO Huxe, %; rosa-
OuHL - Ha 12,0+0,1, koHuHbl - Ha 14,0+0,2, pyneta - Ha 13,0+0,2.

Takum 06paszom, UCNONL3OBAHWE FNEKTPOKOMHYEHWA COKPaLLAEeT no-
Tepu npn UK-o06ny4ednu B 1,5+1,7 paaa, nozeonseT CO3[aTbh Nporpec-
CWBHBbIE TE@XHONOrnyecCkue nNpoueccul, ODLEeKTUBHLIE MeToab!l KOHTPONSA
Ka4yecTea nagenun

Cnefyet 0TMETUTDL, 4TO € TOYKI 3PEHUS IKOMOrrieckon Gesonac-
HOCTW NPOAYKTH rOPHYEero aNeKTpPoKonYeHns He SBNATCH KaHLEPOTeH-
HbIMU, TAK KaK OCaXAeHNe KONTUNbHbIX BELeCcTB OCYLLEeCTBNAETCA U3 AnC-
nepcHon thaakl M NOBONLHO BLICTPO (6-10 MuH), B TO BpeMS kak Npy Tpa-
OvumonHoM cnocobe npouecc B 8-10 pas npoaonxuTensHee.
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Daextpai sictay Kougbipraicstiia tuntik MK-cayiewpiraprainrapin opHaiacsipy
eT eHimiepid An(QyIUNIAB-apaTac coyiaeiey peXuMin KAMTAMACH3 eTeTiHair
kepeetiaren. By xarnaiaa erris uiarbtHaapst 1,5-1.7 a0 sletay npoueciHin y3aKrbiibl

8-10 ecere kKucKapain,
Tyitinai coanep: saexTpii weray, et eniMaepi, HK - coyneneuniprimrep, audiy sisiin-
apanac cayrenrey.

It is shown that placing of standard [R-radiators in clectrostatic smoker provides a mode
of diffusive-mixed irradiation for meal products. In this case losses of meat are decreased
1.5-1.7 times and smoking process time - 8-10 tunes.

Key words: electrostatic smaoking, meat products, [R-radiators, diffusive-mixed uradia-
tion.

Appec: 480012, r. Anmarsl, yn. Tone 6w, 100
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HT2004K1732
CNOCOB OBPABOTKW CINEPMbI BAPAHOB |

Cnepmy pasbasnsioT cravpaprHon cpenown, obnyyawt whthpakpac-
HBIM WanydYeHuem (anuHa BonHsl 832 Hm, akcnoawuws 60 c). JononHu-
| TenkHO NPOBOAAT AKTUBALIMIO CNePME! YNbTPaasykom ¢ Yactoton 0.82-1 miy
B UMMYIBCHOM pexume & Tedenue 15-20 c.

TenechoH Onsa cnpasok: 54-79-53

V/IK 663.257 MPHTU 65.49.29, 55.63.39

NONYYEHMUE CYCNA U3 BUHOTPALHOW ME3I'n
NPU NEPEMEHHOM OABJIEHUN

E. B. Megsenkos, K.T.H.

ANMaTUHCKWIA TEXHONOMMYECKUI YHUBEpPCUTET

KayecTeo cycna npu nNpoYmux pasHbiX YCNOBWMAX 3ABUCUT OT [laBne-
HUS B NPECCE, KDTOPOe OBYCNDRAMBABT CTENEHL MEXAHVYECKOTD BO3NBH-
CTBWS Ha Me3ry: yem MeHbLLe BO3ASUCTEVE, TEM BbilLe KavecTBO Npoayk-
Ta. C Apyroi cTOPOHLL, C YBENWYEHWEM OABMNeHVs! MOBLILLIAETCA BbIXOM
cycna, CHMXKaeTCs BNaXHOCTh BLRKMMKKU. C yHETOM 3TUX MNONOXEHWA npea-
NOXEHA YCTAHOBKA [N MONYyYeHUS BUHOT PALAHOro Cycna us Mesrm, KoTo-
pas OTIMHAETCH OT U3BECTHLIX KOHCTPYKUMER WHeka 33 CYeT BHeCeHUH
M3MEHEHWIA Ero reOMeTPUYeCcKnX NapamMeTpoR B COOTBETCTEMW C A0NYC-
TUMBIM YOENbHLIM OABNEeHUEM.

MexaHudeckoe RO3[AENCTBME HA Meary B LIHEKOBOM Npecce so3pa-
cTaeT No Mepe ee YyrNnoTHeHWa NPy nepemMeLLeH K pasrpysoyHon Yac-
TW yecTaHoBKWM. MakcvmansHoe JaBneHne peryiinpyeTcd ¢ NOMOLLLIO 13-
MEHEHMS KONbLIEBOro 3a30pa Mexay KOHYCOM M TOPLOM uuiuHapa Ha
BbIXOAE 13 npecca. Benwvika a10ro 3asopa perynnpyercs nameHeHnem
HaBneHnn B TMAPOCUCTEME NPWA NOMDLLA PETYIMPOBOYHOIO BUHTA.

B WMpOoKOo rNpuMeHsemMbiX NPOMbILLINEHHbIX npeccax cepun BMNO wHek
W Kamepa UMeIoT NOCTOAHHbIE reoMeTpuieckme pasmepbl No BCeit ceoei
ANWHE, N03aTOMY YBEITMYEHWE NasneHns B rTMApocucTemMe NpuBoanT Ha-
paay ¢ BO3pacTaHueM Bbixoaa cycna 1, CneqoBaTtensHo, CHXeHUeM Bnax-
HOCTW BEDKMMKK, K CHKEHWIO KAYecTBa cyona nepeoro otbopa. MNMossi-
CHUTL Ka4yecTBO cycna nepBoro 0T6opa ¢ ogHOBpeMeHHbLIM YBETUYEHUEM
06u1ero ero BuIX0/d NO3BONMET KOHGTRYKLMS tuHeka. LHek cocTouT mna
TPEX y4acTKOB, OT/INHAKLLMXCA AMaMeTpoM Bana, Npyu HEM3MeHHbIX ware
BUTKOE W BHELWHEM guaMeTtpe nonacrten. Ha nepsom yvacTke aAvameTp
Bana He U3MEeHanu, Ha BTopom - yeenwduni va 10 %, a Ha TpeTwem - Ha
20 % no CpaBHEHUIO C NEPBbLIM YHACTKOM.

Mpwn NMaroToBNEHNN IKCNEPUMEHTANLHOW YCTAaHOBKM (PUCYHOK) 3a
ocHoBy Bbin NpuHaT Npece BMO-20. IkcneplMeHTanbLHasa ycraHoBka oT-
NVYAETCH 0T NPOTOTUNA KOHCTRYKUMEN WHEKE, YTO NO3BONKET YAYHILIWTE
PAA noKasatenen Npouecca orknma mMesri. YCTpoWucTBO COCTOUT K3 3ar-

83




—
I II 11

Cxema gByXiUHEKOBOTO Npecca ¢ NoaTanHeIM CKartvem mearu: | - 3oHa
nuTaHus; |l - nepexogras 30ua; |l - 30Ha BhIEBNMBAHNA

py304HOro ByHkepa, 13 KOTOpOro Meara rnocrynaer Ha wHek, Ha nepsom
yHacTKe WHeKa 0DbemM MexXy erg Banom WU CetTkon Hambonslumi. [pn
ABUXEHWW ME3TK Ha 3TOM y4HacTke 4acTb Cycna crekaeT B nogaoH v no
narpybky oTtBoguTca B cOOpHWUK cycna nepBol gpakuun. Ha BTropoM
yHacTke 3a CYeT YBenuyeHnn anaMerpa sana wHeka obLem kamepbl CHIA-
XaerTcHd 1 gasgneHue B Meare ysenmndmeaeTtcs, Ha 8TOM y4acTKe Npoucxo-
AUT 0TOOP cycna BTopo# ¢pakumn, crekalouleil yepes nepdopuposBaH-
Hellh  Dapabad B noanoH M 0TBOAHOK naTpybok. LLHek pasnensercs Ha
J[IB€ HacTu: TPAHCMNOPTURYIOWMIA 1 NPECCYIoLLNA, KOTOPbLIe BpalainTes 8
NPOTUBONONOXHLIE CTOROHLI, 310 CI]OCDSCTBYE‘T TOMY, HTO NpW Nepexone
ME3rv C OAHOMD WHeKa Ha APYron NpoucX0auT ee pasphixieHue nepeg
rnoflavein 8 Kamepy nNpeccosaHny, riae ocyulectsnaetca otbop TpeTben
dpakumnK, crekaowen Yyepesa nepdopupoBsaHHyIo NoOBEPXHOCTL Bapaba-
Ha B KAMepy Kopryca, OTKyAa OHa OTBOAMTCH Yepes naTtpybok B cycnoc-
BOpHMK TpeTLen dpakLun.

CreneHb cxatus IJGVCHUBHMBHE TCH BENTNYUHORW KONBUEBONo 3asopa
MEXIY KOHYCOM U TOpUOM uunuHapa Kopnyca, JasneHue s ruapocuc-
reme Co30aeTcqd BCTPOEeHHLIM NoOPpLWHEBbIM MAaCNOHACOCOM, KOTprIﬁ npwn-
BOOAMUTCH B neﬁcmwe OT 38E304KK, XeCTKO 3aernneHHOrF| Ha KOHUe rnas-
HOro Bana. JasneHue Ha KOHYC NepefaeTcs ¢ NoMOoLLbID MTMAPOLMINHLIL-
POB. Benu4unna AAaBneHnd B rngpoccreMe 1, CneloBarensHo, KonbueBso-
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0 3a30pa perynmpyeTcs ¢ NoMoulbLio rnapoperynartopa, ycTaHoBNneHHo-
ro Mmexay mMacnoHacocom U rmapouunmHAPOM, U CEHA3aH C HUMK CcueTe-
MO Tpybornposoaos. dasneHne nameHsieTCH C NoMOLLbIO PENYNIMPOBOY-
HOTO BMHTA WM MOXET AoCTurath B rugpocucteme 1,4 MMNa, Bpalleuwe oT
aneKTpoaBurarens npeccyuiemMmy LHeky nepeagaertcqd Jyepes KiinHope-
MeHHYIO ¥ ayB4yaTyio nepegasy, a TPaHCNopTURYIoLEeMy - NOCPenCTBOM
LENHOW nepenayn,

MenbiTaHua npecca nposoavny Ha KapranMHckomM BUHHOM 3aBofe.
Ha nepepaBorky noctynan euHorpas coprta Prkauurenn 1o ctasgapTHoiR
TEXHOIOMMYECKOW CxeMe nonyyeHna Benoro BuHomarepuana. VicnsitaHus
noareepavnnn adQekTUBHOCTE NpeanoxeHHoro pewexns. Beixon cycna
ysenuiuncs Ha 2-3 pan Ha 1 T BUHOrpana, Npu-HeM KonuvyecTao Cyxoro
BUHOMATEpPUana, nonyyaemoro U3 1 T cbipbs, BO3poCno Ha 7-8 pan (raén. 1),
Copepxarine B3BeLUEHHbIX 4acTUL, B Cycne Nepeoro orbopa npu uenone.-
30BaHWK 3KCNEPUMEHTANLHOM YCTaHOBKM YBENUYUNOCH BCEro Ha 2-5 r/m?,
coctas GeHosNbHBIX BEUECTB NPakTU4ecky He nameHuncy (1abn. 2).

Tabriuuya 1
XapaKkrepucTUKa BUHOMATEPUaNoB U BLDKMMOK
= [ L S
Cycne ans cronoestx |Cycno ans kpennetbix
BUHOMATEPUATNOB BUHOMATEpPWanos
BnaxHocTb
INuHna coaepxaHue COMEPXKAHUE| BLIKUMEKM,
BbIXCA, | gapelleHHblX | BbIXOA, |B3BElEHHbLIX o
Ranit BELLEeCTB, aanit BELIECTB,
rfam® riom?
MNpomeilwneHHan
1.2 MMa 52 70,0 20 97,1 56,0
1.4 MlMa 52 70,0 22 102,3 52,6
JKcnepumMeH-
TanbHas
1 60 i iy | 15 96,9 50,7
2 59,5 70,6 15,5 94,6 50,7
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Tabnuua 2
Bbixog cycna v coiepXaHue BIBELWEHHLIX BEWEeCTs

CO,EJ.ED}KB HHUE B3BELUEHHbLIX

Beixon cycna, nan/t BELLECTS, 1/ AM®

IETE
cTeka- hpakumuu cTeka- dpakLmm
BCEMO| yenu [T —| Tens ="
rals i 1 ( 2 3 _ 1 2 3
[NpomeilunerHan
1,2 MMNa 72 52 6 14 - 70 81 104 -
1.4 MlMa 74 62 65 155 - 70 8 10 -
xcnepumen-
TankHas
1 75 52 8 7 8 70 78 91 102
2 75 52 .o 85 @ 70 76 90 98

Wenonsaoparue SKCI'IEDMMGHTaﬂbHOF'I YCTAHOBKW Ha Kapranmncmm
BWH3ABOAE NO3BONWAO NOAYHTE 3KOHOMMYECKW addexT aa cHeT Bosib-
LUETO BBIXOA Cycna ang Cyxux Densix BUHOMATEPWANORB NO CPaBHEHWIO
CO CTaHAaPTHOW TEXHONOMrMYECKON CXeMON.

AyhsiCriane! auaMetp Giniri mHEKT] Opece carachl ap TYPT IBIPLIM AnyEa MYMKiHLK
Gepeai. Tlpeceri TexipnOeMiK CLIHAKTAH OTKI3ICH KC3IC ACXaHAILIK WApan yulH wbi-
PHH MWHFHIMB 7-8 nanva, an xammn WHTHM oaeTTerizen 2-3 gaira ocri,

Tyiiinai cosnep: npeccrep, sy3iM ME3rachl, acXauaibiK Wapar.

The design of screw press with variable cross-section of shaft providing optimization of
pressure distribution throughout the length of the plant is developed. At commercial tests
of the press the total yield of must increased by 2-3 dal, in this case the yield of high-grade
must for table wines — by 7-8 dal per | 1 of grape.

Key words: presses, must, grape pulp, table wines
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BJIUSIHUE KOMNOHEHTOB NEKAPCTBEHHbIX PACTEHUM
HA APOMATOOEPA30BAHUE U XPAHUMOCTIOCOBHOCTh
MSICONPOAYKTOB

C.JI. ranrap, K.T.H.

CemunanarvHCKUMA rocyaapcTBeHHbIA yHBepcuTeT um. LLiakapuma

Ang HOPMaNLHOrD TEYEHV OBMEHHLIX NPOLECCOB HeoBXoaANMbI NO-
CTORHHBLIA XMMUYECKMIA COCTAB 1 (PMINKO-XMMWYECKUE CBOWNCTBA BHYT-
peHHel cpefbl opraHnama, KoTopbie 3aBUCAT OT onpegeneHHbix hakTo-
pos. Cpeain HUX BakHbl BUONOrMHECKW aKTUBHbIE BELLECTBA, NocTyna-
Wie ¢ MACONPoaykTamn (BUTamMuHbl, GEPMEHTLI, MUHEPaNbHLIE CONK, MIAK-
pPO3NeMeHThl 1 J1p.) 1 OCYLIECTRNAIoWME rapMOHWYEecKYD B3aMMOCBA3b
BCEX MN3NONOruHeckrx 1 BUoxMMU4ecKkrx NPoLeccos B opraHmsme.

Cosapatne HOBbIX MACONPOAYKTOB, OTHOCALUMXCS K KNaccy Aenuka-
TECHbIX U3aenun, No3eonuT obecneyunTs BanaHc BenKoB, XUPOB Yrhneso-
aos v Bbuonorudeckui apgekt. B atom nnaHe ucnons3osaHne pactiu-
TENBHOTD ChIpkA - NPSHO- W BKYCOaPOMATUHECKUX TPAB W NIeKapCTBEH-
HbIX pacTeHnin ¢ dapmakonormiecKknm AecTeMeM npwW NpPpon3soacTse
NULLEBLIX MPOAYKTOR - NPENCTABNAET HAYYHO-NPaKTUHECKWA MHTEpeC.

C yyeTom AOCTYNHOCTU Chipbsi paspaboTad MHOMrOKOMMNOHEHTHbINA
paccon (MKP), cocTosiumin ua BynboHa NoOcne Bapku KOCTHOTO CbiPbs,
PEePMEeHTUPOBAHHOTO PUCca W AKCTPaKTa U3 NUCTLERB Menuccsl (B kaue-
cTBE npsHocTK). Menucca 6orara aupHbiM MaCnavmn, OCHOBOW KOTO-
PbIX 9BNAIOTCH aNUUUKITNYECKUE WU LIMKNUYeckre Tepnexsl (MeHTon, MeH-
TaH, MEHTOH), NPUAAILME NPOAYKTY Crieunpuieckmia apomart i NpuBKyc.
Kpome aToro, akeTpakT Menuecel Borar AydunbHbIMY BeLleCTBaMKU, KOTO-
peie obrnazanT KoHcepeupyilmmM aeicTemem. OcHoBa aTUX BELLECTB -
TaHuH. JlevebHoe aelicTBUE MENUCCHI BbiPAXaeTcs B KapaMOTOHWHECKOM
1 ycnokoutensHom adgektax v CBA3aHO C HAaNMYMEM B Hel Hecaxapuc-
ThiX BELWECTE CTEPOUAHON NPUPOAbl - arlMKOHOB.

B cnydae AMCCOUMMPOBAHUA CTEPOWMHBIA KOMMOHEHT arnnkoHa
BKJIIOHAETCH B COCTAB BOAHO-XWPOBOI aMynbecunid BynboHa nocne Bapku
KOCTHOI'O Chipbsl B KAYECTEE CTabBUNM3MPYIOLLEro komnoHeHra. Accouu-
MPYACHL C OCTATKOM BbICLLEN XUPHOW KUCNOTRI, arfuKoH (hopMupyer ruf-
pPoOBHYIO YacTh, & OCTATOK KUCNOTEl - TNAPODOUIBHYIO.
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MNpUMEPOM MOXET CAYXWUTb peakums ¢ ONeNHOBOW KMCNOTOR:

+CH,-(CH,),-CH=CH-(CH),-COOH->
-2H"

CH,
CH
OH 0
CHZ—[CHJ,—CH-'"—CH{CHJ,-C :‘H
HO
OMYNErUPYIRLWA
areHT

DKCTPaKT Menucchl BoraT yrnesoaamun rpynnel CNu3en n kamenen.
Bo Bcex kameaax oGHapyXeHb! 0CTaTKy ranaktossl M apabuHosbi, U ao-
BOMBHO HACTO - CONKW MIOHYPOHOBOW KUCNOThL. Kamenn oborawaior ake-
TRakT noHamu Mg®, Na*, K', Ca®', kotopble CnyXaT aktusaTopamm MHOTUX
GepMeHTOB OpraHnu3mMa 1M UMeloT OrpoMHoe GU3noNarnieckoe sHave-
Hue. CocTtas cnv3en u kKamenen nayyeH HefgocTarto4yHo, DAHaKo XopoLlo
WU3BECTHA X CNOCOBHOCTL K reneoBpasoBaHnio, NOTOMY NPUMEHEHWE 3K-
CTPakKTOB, CoAepXalnx kameam n CNu3n, 3Ha4nTeNnbHO NoBLILLaeT IMYIb-
rupylouime ceoicTea ByNbOHOB M KNERCTEpU3annio xeneobpasHbix npo-
OyKTO8.

OyGunbHble BEWECTBa AeHaTyPUPYIOT Benkn KNertok ¢ obpasosa-
HUEM 3alUMTHORA ansByMUHATHON NNEeHKW, OKaskLiBag Ha MUKPOOPraHna-
™Mbl BakTepuumoHoe wiv HakrepuocTaTtnieckoe nencreue.

Ans nonyyeHnsa aKCTpakta Meucebl NReABAPUTENBHO MNPOMbIThIE,
U3MenbLYeHHble A0 1,5-2 MM, BbicyweHHble npu Temnepartype 120 °C nuc-
Th$l MENMCCHl OAHOKPATHO 3anNMBaKT AKCTPAreHTOM B COOTHOLWEeHuK 1:10,
1:20, KMNATAT K HACTaMBAIOT 24 4 NPKU KOMHATHOW TEMNeparype, Nepuo-
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AWYeckn nepemensas B TedeHne 5- 10 MuH. CTeneHs nasneveHns akcr-
parvpylouLIMx BELWECTE 3aBUCUT OT 3HaYeHns CyXoro octarka. [Ang noco-
na uenofb3osBany BOAHbLIN akeTpakT 1:10 (taGn. 1, 2).

Tabnuua 1
PUINKO-XMMWYECKWE XaPaKTEPMCTHKMN 3KCTPAKTa M3 MENUCChbI

BKCTPaKT BOLHOW BbITHMKA

BOAHLIA 3KCTPaKT
¢ fobaenexHwem 3 % NaCl

NokasaTens BOAHLIA IKCTPAKT

110 [ 1:20 | 1:10 | 1:20

MnoTtHocTs P. rlem?, 20 °C 1,0035 0,0995 1,0105 1,0035

pH 5,85 5,96 545 5,55

Cyxve 3KCTPAKTUBHbIE

getyecTea 1,965 0,985 2,830 2,095
TaGnuua 2

XMMU4eCKniA cocTas BOAHOIO IKCTPaKTa U3 Menucchl

KomnoHeHT BoaHbliA akcTpakT
Cyxoe seulectso, /100 Mn 1,964
Caxapoa3a, r/100 mn 0,301+0,066
PepyunpytoLie caxapa, r/100 mn 0,612+0,045
Butamud C , mr/100 mn 12,441,213

0,0018+0,001

0,0014+0,001
0,218+0,901
0,715+0,132

Tuamumu, mr/100 mn
PuBodnasuH, mr/100 mn
Cymma cbnasoHongos, /100 mn
OybuneHble seulectea, r/100 mn

MuHepansHbiW cocTas, mr/100 mn

Ca 50-60
Mg 90-95
P 1,450
K 70 -71
Mn 0,350
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Kak cnepyet v3 gaHHbix t1abn. 2, nepexon BOA0PACTBOPUMBLIX BE
WECTB U3 MENNCCHI B 3KCTPAKT A0CTATOUYHO Boicok ( 30 -70 %), 3a UCKIIO-
YeHUEeM MUHEPAalIbHBIX BELLECTR, KOTOPLIE, MO-BUANMOMY, CBA3aHbLI © Mak-
POMONEKYNamMu ¥ He N3BNEKaTCH BOAONA.

C Uenbio YBENWYeHNd COLEPXaHus MMHEPAalbHbIX BELECTR B BOM-
HOM 3KCTPakTE MENUCChI N3y4anach BO3IMOXHOCTL €ro oboralleHna Mi-
HEPANLHBIMW KOMIOHEHTaMW B BUJIE 30/1bl MEJTUCChHI.

300 -
=
2
Q200 A
o
= 100 A
o
iy
ol

0

y=0,33x*-4,4409x"+14,606x%+36, 708x
R2=0,9996

I - 4'5 e s -\ oH

3aBUCUMOCTL KDNWMYECTBA BEROAWMMON 30116
OT KWCNOTHOCTW 3KCTpakTa

AAns 3Toro 300y, NONYYeHHYIO Cyxm cnocoBom, 4oBasnanm 8 BOAHbLINA 9KC-
TPAKT MENUCCHI, NEPEMEIUNBAN B TeYeHNEe 15 MUH, 3aTem QUNLTROoBaNK.
KonuyecTso BBOAMMOK 30/1bl ONPEAENANoch CTeneHbi) KNCNOTHOCTA 3K~
cTpakTa ( puMcyHOkK).

C ucnonsL3osaHneM MaTeMaTUieckoro Metoaa HamMeHbLIWX KBaa -
paTos nony4yeHa 3aBncumocTb PpH Ccpebl 0T KONWYECTBA BBOAUMOI 3011k
(npu Bapsuposanu pH ot 4 10 8), koTopas ONUCLIBAGTCS YPaBHEHUEM:

y=73,85x - 311,04,

rpe Y -wmr3one na 100 mn akcTpaxra;
x - pH cpeagsl.

Y4yuThiBan, 4To 3KCTPaKT MENUCchl ByaeT NPUMEHATECH B MAGHDIX
cucTemMax, Ka4ecTBEHHbIE XapakTepUCcTUK KOTOPbIX 3AaBUCAT OT pH dap-
Wwa, pnosoaunu pH akcTpakTa ao 6,5. Caewr pH Ha 1,8-2 ea. npusoguT k
oBoraleHnio BOAHOIo 3KCTpakTa HeofxoauMbeIM1M Makpo- U MUKPRO3ne-
MEeHTaMu: Kankumem - 8 5, maranenm - 1,8, kanuem - 2,1, pochopom - 3,
mapravuem - 8 1,5 paaa.
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Ona pacueTa konuyecTsa oboralleHus NpoayKTa OTASALHEIMN MaKk-
pO- ¥ MUKpOZNEMEHTaMIW NPy onpeaeneHHom pH nonyYyenrs ypasHeHus

ans:

Cay,=85,75x—- 312,15
Mgy,= 81,71x - 333,05
Mny, = 0,051x + 0,1514

Ky,=6,710x + 40,351
Py.=0810x-2,7114;

roe v - 3HadeHue OTAensHoro anementa, mr, %;

X - pH akcrpakTa.

Takum 06pazom, BOAHLIA IKCTPAKT MEeNCCEI, coaepXalimi bnono-
rMyeckyu akTUBHBIE BELLeCTBa U A0NONHWTenbHO 06oratleHHbiil mMuHe-
pansHbLIMK BelLlecTsaMu, obnagaeT NoskILeHHON BUONIOMMHECKON LIEHHO-

CThIO ¥ MOXET DbITh MCTNONL30BAH B NULLERDA NPOMbLILLUNEHHOCTW.

Jamaevimrep MeH A8M MeH Xom uic OeperTin napllik ociMAIKTEpIH Koagany €1
OHIMAEPIH OHOLOIMAIBIK DEACEILT 3UTTAPMCH KAHMKIBIPBLIT, CAKTAY Mep3iMin y3apra-
ki,

Ty#dinai ceznep: A8plik OciMUKTep, €1 oniMiepi, Duonornaapx Dencehuti sarrap,
X0 Hicti wonrep.

It is found that use of potherbs and odoriferous savoury herbs, herbs enriches meal
products with hiologically active substances and increases storage time.
Key words: herbs, meat products, biologically active substances.

Appec: 490047, r. CemunanaruHck, yn. [muxkn, 20a
Cry wm. lWakapmuma

Ten.: (3222) 35-46-02
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YK 637.52 MPHTN 65.59.29

BJINSIHUE TONMUHAMEYPA U ME30®DWUIIbHOW
MOJIOYHOKMCIION 3AKBACKW HA MU3MEHEHUE NETY4YMX
KAPBOHW/IbHbIX COEfUHEHWA
¥ XXUPHbIX KUCNOT B ®OPMOBAHHOM MSICHOM MPOAYKTE

M. K. lianxoBa, K.T H.

Kazaxckmi (hvHaHCOBO-3KOHOMWYECKUA MHCTUTYT

YnydweHne cTPyKTypbl NntaHus HaceneHus Pecnybnuku Kaszax-
CTaH, Kak oTMeyanochk B CTparermnm passmutma ctpadbl ao 2030 r., BoO MHO-
rom onpegendercd pauuoHanbHbIM MCNONL30BAHWEM DErMOHaNbHBIX
PECcYPCoB ChiPbS N9 NPOVU3BOACTEA NULLEBLIX NponykTos. OaHW U3 oc-
HOBHbLIX U TRPAOMUMOHHLIX MCTOYHWKOB MSICHOIO ChiPbs B HAlLen pecnyb-
nuke - BapaHuHa U KOHWHA. HecmaTpsa Ha 3HAYUTENbLHLIA YOEenbHbIA Bec
AaHHbIX BUAOB ChIpbsl, BbINYCK MACHOW NPOAYKUMK U3 HAX HE3HAYNTENEH.
OcHoBHas HacTh 3aroTaBNMBaEMOl BapaHuHbl peanu3yeTcs HACENEeHUI0
B BUOE MACca WM UCMNonb3yeTca npeumyLlecTseHHo B CUCTEME MACCO-
BOro NUTaHUS U TONBKO HE3HAYMTENBHAA YacTe WAET An9 BbINYCKa Kon-
BaCHD-KYNUHAPHbBIX U3ASNWIA, KOHCEPBOB. M3 KOHCKOTO MACa B OCHOBHOM
W3roTasnuBaloTCs HaLMOHANBbHLIE BI/bl KYAUHAPHbLIX U3AENWA - Kasbl, kan-
xan, cyper, Yyxyk. B cBA3KW ¢ 3TUM 0CcoBLIA MHTEpec NPeacTasnaioT UG-
CnefoBaHwus, cBA3aHHbIe C MCMonb3osaduem GapaHuvHbl M KOHWUHK! 115
paspaboTk HOBBLIX TEXHONOTWIA.

MepcnekTuBHbLIM HaNpasneHeM B TEXHONOMW MACHbLIX N3ennia
FBASETCH KOMOUHUPOBAHHOE UCIONL30BAHWEe BEeNKOB XUBOTHOTO U Pac-
TUTENBHOIO NPOUCXOXeHUs. PacTutensHble NPoayKTel - Borathiii ne-
TOYHUK LENoro paga HeoBXOAMMBIX OpraHMaMy MUILEELIX BELWECTB, MNo-
CTynneHue KOTOpPLIX HE MOXET ObiTh 0BecneYeHo TONLKD 3a CYeT XUBOT-
HbIX NPOAYKTORE. 310 NeKTUHOBLIe BEuiecTea, KneT4ateka, aMmmHOKWMCNOTLI,
BUTaMWHEl, MMHEPANbLHLIE BewecTsa, CNOCOBHLIE BbIBOANTL PaANOHYKIN-
Abl U CONK THXEeNkLIX MeTannor 3 opraHu3ama.

YuuThiBan BolllecKka3aHHoe, Hamu Bbiny NpoBefeHsl UCCNeioBaHus
no paapaﬁonce TEXHONONMK KOMGMHH[_)OB&HHOI’O MSICHOro uagenua ne-
4e6HO-NPODOUNAKTUIECKOTO HA3HAYEHWS C UCTIONb30BaHUeM GapaHuHb
M KOHWHbI B cOYeTaHun c TOI’!MHHMGY[)DM‘, N3y4eHhb! ¢M3HKD*XMMH'—IE~
ckue, QYHKUMOHANLHO-TEXHONOTUYECKUe, CTPYKTYPHO-MEXaHnyeckme rno-
kKa3aTtenu, d Takxe nuwiesan 1 buonorunyeckas UEHHOCTL NPpoayKTa.
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WasecTHo, 4To TONUHaAMBYP COAPXAUT YrNesoasl B BUAE MHYNWHA-
MCTOYHWKA O3 ApOW3BoACTEA Hanbonee UeHHoW dopmb! YIMesonos
(PpyKTO3HI) - ANETUHECKOro NPoAYKTa Ans BonbHLIX caxapHsim auabe-
ToM. Mbl ucrionesosann TonuHamodyp copta Haxoaka.

BmecTe ¢ TeMm, yunTbiBas 0CODBHHOCTU BKYCOaDOMATUHECKUX CBOMCTE
BapaHuHbl U KOHWHBL, B TEXHONOMMW NPOU3BOACTEA MACHLIX MPOAYKTOR
Heobxoaumo npeaycMoTpeTs addekTuaHbii cnocob yeTpaHeHus Hebna-
roNpPUATHOrO OTTEHKa 3anaxa NPoLYyKTOB, Hanpumep, BBeaeHuemM apomMa-
Tusaropos, Genkoebix oBoratuTtenein unn hepmedTaunein bakrepuuno-
HbIMKM Mpenaparamu n depMmeHTamn. TexXHONoruyeckoe nelcTsve mo-
AOMHOKUCHLIX BakTepuil cBA3aHo ¢ 0OpasoBaHuem crneuduyeckmnx 6uo-
NOTMYECKW aKTUBHLIX KOMNOHEHTOB, 8 UMEHHO OPraHUYeCcKux KMenoT, ne-
TYYMIX KapBOHWBHBIX 1 anuhaTtMHeCKnX coeaHeHuin, DakrepnoumnHoBs, dep-
MEHTOB, BUTAMWHOB, CNOCOOCTBYIOLLMX YNYUILIEHWIO BKYCa 1 apomara, a
TaKXe CaHuTapHbiX 1 MMKPOBMONOrMYecKlx NokKasaTenein roTobsIxX Npo-
JYKTOB.

[Mpwy paapaboTke TexHonormi GOPMOBAHHOIO MSCONPOLYKTA ANIA YyY-
LWEHWS BKYCa, apomara 1 CTPyKTypooBpasosaHus Hamun Bbina uenonb308a-
Ha CMEellaHHas KynbTypa mMe30duribHbiX MONOYHOKWUCALIX BakTepui.
B cocras MmoaensHoro ¢apiua onuiTHeix 0Bpasuos BBOAWAY NpeaBapuTenbHo
AOATOTORNIEHHYIO ME30MUNLHYI0 MONOYHOKUCTYIO 3akeacky (MMKS3) B ko-
mavdecTee 2-6 % Kk macce chipbs. o peaynsratam onpegenenus pH, BCC n
CTRYKTYPHO-MEXaHW4eckux nokasarenein gaplua, a Takke BuIXxoaa rotoBoro
npoaykTa onpeneneHa ontumanbHas ao3a MMK3 - 3 9% k macce Chipbs.

WceneaosaHo Takke snusHve gobaskm TonuHambypa m MMK3 Ha
M3MEHEHUE COOAEPRXKaHWA NneTy4yux kapboHuneHsix coeauHernii (JIKC) u
KUpHBIX kMenoT (JIKK) B npouecce Bbiaepxku moaeneHoro dapuia (KoH-
TPOSbHLIN U ONBLITHRIA 06pasLsL) Nocne GOPMOoBaHUs NpK TemnepaType
0-4 °C »n oTHOCUTENLHOW BRaxHOCTW - BO % B TeyeHue 6 4 (Tabn.1, 2).
B dapw onbitTHbiX 00pa3uos BBOAWIN W3MENLYEHHLIN ToNMHaMByp n
MMKS3, a 8 KOHTPONBHBLIA - TONLKO TONWMHaAMBYP.

Boissneno 20 JIKC n 5 JTXKK, BCe OHK, Kpome AByx, naeHtudunimpo-
BAHLL. VIHTEHCUMBHOE HAaKoMNNeHuWe 3Tx CoeanHEeHWA HabnpaeTca B Te-
yeHue 1-3 4, a 4epes 4-6 4 ux pocT YBENMYMBAETCA He3HAYNTENBHO, TakK
K&K CHUXAeTCR CoAepXaHue BNarv 1 yBenu4ynBaercy KOHUeHTpaunsa xu-
MUHECKUX BEWECTB, B peaynbTaTe Yero aktueHocTs MMK3 ymeHsLLaeTes.

W3 nony4eHHsIX gaHHbix (Tabn.1) euaHo, 4to ¢ nobasnesvem MMK3
YBENWMHNBAETCA COAEPXKAHME BCEX KOMIMNOHEHTOB, NPW 3TOM TEMI POCcTa
L5 BCEX KOMNOHEHTOB PaaHblid. Tak, KOTMYEeCTBO U30BaNEepUaHoBOro ab-
DErvaa, AMATUNIKeTOHa M METUIKETOHA PACTET MELJIEHHO, a KaripoHOBOIro
anLAernaa ¢ yBenuieHmemM BPeMeHU BLIAEPXKU daplua - yMeHbLUIaeTes
(c 11,60+0,43 go 7,76=0,11 mr-skse. 10 va 100 r ¢.B.).
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Tabnuya 1 Tabnuya 2
OduHamuka copepXaHus NeTyyux KapboHUNbHLIX coeguHeHun " [MHaMM1Ka CoAepPKaHMsA NETYUNX KUPHBIX KMCNOT NPY BhiAepXKe
| NPY BLIGARKKS MOARALHOF (IapUIA ¢ ucponb::céf:auu%ameampnnhHon MOLENLHOFO (haplia onbITHOro 06pasua ¢ UCNoNb3oBaHuem Me3odunb-
I' uofj_1_0quouucnou ARERTRN BN HE_I__ g B HO MOMOYHOKWCHOM 3akBackwu (8 mr-ake. 10* Ha 100 r.c.s.)
HaumeHnosanue Bpemsa Bblgeprium, TR T T M
! e = HaumernosaHue Bpemsi BbIEpKKW, Y
| IIhG 1t [ 2 [T 38 | 4 ] 5 [ 6 KK K SO0 T T AT N -
- MypasbuHiii 12,28+ 17,69+ 3214+ 3221+ 3151+ 31,02+ m—msee_ '
ansgerng 0,84 0,96 1,04 1,16 1,04 0,69 MypagebuHas 0,44+ 0,52+ 0,64+ 0,65% 0,66+ 0,66%
;! YkeycHBIA 7,68+ 10,95+ 30,25+ 29,31+ 2902+ 28091 0,08 0,04 0,02 0,03 0,02 0,04
f anobaerug 0,72 0,69 0,81 0,65 1.00 0,37 : 0+ 062+ 082+ 088+ 089+ 0.91+
Inuokcans 7.26+ 1345t 29,41t 3045+ 31,22+ 31,86: SNDyCHan 3'32‘ See St g Tl Mgl
: 0,64 0,83 094 058 022 040 L ’ o8: 0514 042t 033
| Mponuowossin 10,55+ 13,27+ 26,60+ 27.32¢ 27,21+ 27,10+ Wporwoicssw) O3t Qtow 02Bx G, ‘gl < o o
il ansaerua 0,77 068 069 018 034 050 004 004 003 007 ’ '
| AueToH 2,65+ 2,74+ 6,12+ 721+ 7,35+ 8,01+ Macrisnas 0,06x 0,09+ 0,21+ 0,32+ 0,38+ 041£
‘ 0,47 0,41 0,18 0,63 0,82 0,28 0,01 0,02 0,05 0,03 0,01 0,04
! AKpOneuH 13,94+ 23,00+ 27,01+ 28,13+ 28,05%+ 2794% Waosanepu- 0.02+ 0.064 0,07+ 0,07+ 007+ 0,08+
” e et vt o i L O avoBas 002 004 003 004 002 001
30MACNHHBIA 54+ 11,864 17,11+ 1722+ 17,30+ 17.01%
anbgerna 0,43 0,59 0,78 0,80 0,49 0,30 | BanepuaHosas 0,04z 0,08+ ggﬁi gggt g.égi g.g};i
i MacnsiHeii 8,86+ 11,09t 16,32t 1644: 16,70+ 17,12+ 98 . 002 ' ' o '
anogernn 0,62 0,68 0,52 0,70 0,02 0.08 WaokanpoHopas 0,37+ 0,22+ 0.35¢ 041+ 043¢ 0,49+
KpoToHoBsii 4,76+ 6,364 9,82+ 10,12+ 1041+ 10,40z 0,06 0,04 0,05 0,08 0,06 0,01
Al ansgernn - 0,44 0,49 0,35 0,19 0,22 0,05 KanpoHosast 0,174 018+ 0,21+ 0,23+ 0,27% 0,29+
MeTunaTnnkeToH 1,28+ 1,96+ 2,58+ 2,01% 3,29+ 3,45+ 002 0.03 0,04 0,05 0,03 0,01
0,08 0,07 0,08 0,06 019 023 : : ; "
| ! AuaueTn 3,4+ 7,04t 2292+ 2321+ 2400+ 2412+ Brnirosan QS QO SRR e R
L 0,31 0,45 062 0,09 0,08 0,11 ' : ' ' ; i
| AueTomH 212¢ 254+ 14,7+ 157+  1571x 1582+
0,08 007 019 062 028 006 Tebnuua 3
i MeTunakpomun 1,50¢ 11,50+ 19,50+ 21,37+ 22,01+ 2224% i ;
i 0.05 0,11 0,27 0,32 0,11 0,08 OpraHOJ"l_e_n*rnﬂe_cxan OLEHKA ONLITHLIX O pa_au_q__ -
; Waceanepnaro- 0,94+ 1,654 277+ 281+ 297+ 3,290t - Obias
Ul BbI/l ansaerma 0,09 0.04 0,19 0,08 0,13 0,15 B Bbﬁl%ep“:fm Buewnwi| 3anax |Koweue-| Bua na oue:ﬂ{al
| |‘ OnatunkeTou 3,05+ 4,23 453t 551t 560 567+ | R WBKYC | TeHUAA paapox Bann
- 0,04 0,05 0,09 0,05 0,03 0,08 & F———— T
| 1-MewTaHonoH-2 6,11 942+ 10,12+ 11,5+  10,96% 10,20+ 1 1 42 j'g j'g j‘i :‘g
'( 0,17 0,54 012 006 011 032 £ ‘ il 2 P by ik
I KanpoHoBsin 11,60+ 11,13+ 10,12 B il 8,10+ 7,76+ 3 3 4,5 4, " ' :
| anbaerua 043 038 012 004 006 011 4 4 45 45 45 4.4 i
, lekceH-2-ant-1 460+ 7,68+ 1526+ 1541+ 1601+ 16,10+ 5 5 45 45 4.4 4.4 4.4
I 019 0,08 014 008 015 021 6 6 4.5 45 4.4 %4 A
94 a5




AHanorvyHas TeHaeHuns HabnioaaeTcs U © AMHAMWKOR coaepXa-
HUs JTDKK (tabn. 2). MakcumansHoe HakonieHue OCHOBHBIX KMCNOT npw-
XOAMTCH Ha 3-# yac BLIOEPXKW.

Takum oBpazom, goGasnenune Me30GUNLHOW MONOYHOKUCONR 33K~
packw cnocobeTeyeT yBenuueHuio coaepxanus JIKC n JIXKK. Hanwbonee
ONTMMANbHOE WX KOTMHECTBO OTMEHEHOD Hepea 3 4 BbIACPXKN MOAenbHO-
ro cdapwa. 310 NOATBEPXKAAETCA U OPIraHONenTUHECKUMI NOKa3aTe s -
mMi papiua, 1 rotosoro npoaykra (tabn, 3).

O6pasey HopMOBAHHOI0 MACHOTO MPOAYKTA, KOTOPbLI BbipaGoTaH
W3 MOAENLHOIO dapuia, BelaepxaHHoro 3 4, umeeT “obnaropoxeHHbIn"
BKYC M dpOMAT, 4TO OUEHVMBAETCH BbILLIE KOHTPOALHOI0 06pasua.

Kyprisuires IKCHepHMEHTTIK 3EPTTEYIC) MOJCTLAI TAPTRUITAH ¢TTIH 3 CAFdTThIK CAK
TAYAAH OTKEHACPIHIH NOMILIK KYapiaphl Aaiuii oniMae TYPaKTu BONaTHHLH KepeeTTi
Ty#inai cesaep: TapTeraH eT, TonuHaMOyP, cyT KEIUIKLUUILL ANMBITKBE, X011 HICTI

JIOMIIK KACHETTED.

It is shown that addition of Jerusalem artichoke and mesophilic lactic acid sour into
minced meat improves its organoleptic properties. Stability of palatability-llavoring prop-
erties is revealed in the finished product made from molded minced-meat at 3 h curing,
Key words: minced meat, Jerusalem artichoke. Jactic acid culture, palatability-favoring
properties.

Appec: 490050, r. CemunanatuHck, yn. baiicentosa, 5
Kaa®3an
Ten.: (3222)56-22-53, 45-86-13
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YK 579.083.15: 632.6/.7

MPHTU 34.27.19, 68.37.29

WTAMM IPUBA TRICHODERMA VIRIDE F-1 U181 3ALLWTDI
PACTEHWW OT ®UTOMAPABUTUHECKMX HEMATOL

H. E. BexmaxaroBa, 0.6.H., 0. H. Wemwypa, k.6 .H.

WHCTUTYT MUKPODBMONOTMK N BUPYCONOrAv

B nocnegHwe gecatuneTtva ece Gonbliee BHMMaHWe YAenaeTcs pas-
paBoTkam Mo WCnoib30BaHUID MUKPOBUONOrMHecKux cpeacTs Bopbbbl ©
d)MTOHaDaSMTHHBCKMMVI HemaroamMm, B uecenenosaHnsax NCNnonb3yT Kak
KYNBTYPbl MMKPOOPT 8HW3MOR, Tak 1 pUnbTPaThl KyNbTypPansHon XuoKocTty,

B HacTosiwee Bpema HAa OCHOBE MHOTHMX MWMKPOOPrasvMamoB Ans
OHUONOrMYECKOr0 KOHTROMS HAL, HEMaTo4aMU NPOU3BOOAT OECATKA nNpe-
napartoe, oaHako BO3MOXHOCTU MUKPOMKUPA B 3TOM OTHOLUEHWI Aaneko
HE UcYepnaHsbl.

Cpenn NpoayLeHToB BUONOrMyeckt akTUBHLIX BELLECTR MUKPOCKO-
nu4yeckue l‘pl-‘lﬁl:ri 3aHMMaKT BelylUee MecTo. STO NO3BONSET CHUTATL MX
NepcnekTuaHbLIM 06 bekToM NCCNeAoBaHus U NONYYEeHVs NPUPOLHLIX NPO-
OYKTOB, MHOTVMe M3 KOTOPbIX MOTYT CIYHNTb OCHOBOW Ons co3faHng 3(1)—
GeKTUBHLIX CPeacTB 3alliuTh pacteHnin. C Uenbio 3awnTbl CeNbLCKOX0-
SAMCTBEHHLIX KYNbTYp OT HEMATOM MoAyYeH HOBLIA wrtamM rpuba
Trichoderma viride F-1, npegeiluaowmin 3¢ dekTMBHOCTL NPOM3BOACTREH-
Horo wramma Trichoderma lignorum LIMINM F-294. LUitamm BbiieneH ua
pu3ocdepHoi NoYBLl caxapHol ceeknbl TanasikopraHckoi obnactu, Ero
ahhexkTUMBHOCTL YCTaHoBNEHa B TaBopaTtopHbIX yenoBusx Ha crebnegsix
HEMATOOAaxX 3eMARHNKM 1 KapTOMens, a TakKe Ha rannoskbix HemaToax
OrypLUOB 1 TOMaTOB. [Ins CpaBHEHWS NPU TECTUPOBAHUMW MNPUMEHRANCS
M3BECTHLIM WTaMm Trichoderma lignorum UMMM F-294.

KynsTuBUpORaHue LUTaMMOB NPOBRDAWIW Ha Cpele ApkamoHa B Te-
YeHwe 5 CyT., TeCTUPOBaNK Ha YaCoBLIX cTekNax. B kynbTypansHy1o Xna-
KOCTb PA3H0it KOHUeHTpawn (10; 5: 2,1 mn/mn cpeas!) BHocwnu no 40-
50 3k3. cambix aKTMBHBLIX ocober HemaTopn,. B kauecTse KOHTpONs nernons-
30BaNy BapuaHTel C BOAONPOBOOHON BOADA W Cpenon Bes wramma. Yuer
CMEPTHOCTH HEMATOA NPOBOANAN B TeYeHne 5 cyT. NyTemM MUKPOCKOIN-
poBaHKs. B pesynsrarte yyerta KonuyecTra OCTaBLUMXCH B XUBbLIX HEMA-
TOA B ONbITE U B KOHTPONE ycTaHasnmBan HematnyuynoHylo akTMBHOCTL
rpnbos.
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i . Tabnuua 1 Tabnuua 3
| NeAcTBne KyNLTYpanbHoMW XuakocTu rpuba Trichoderma viride F-1 [OencTBue KyNsTypansHou KuakocTh rpuba Trichoderma viride F+1
l Ha cTebneBsie HemaToab! Ditylenchus dipsaci Ha rannosble HemaToabl Meloidogyne incognita Chitwood
I e e e e 1
] | KonuenTpaums | CwmeprHocTe Hemarton, % o [_Kouu?a‘-npa}mg DaepTHpETE HaWGTOR, %
| BapuaHTt onbita KX /cpena, , : BapwaHt onuiTa Kx/cpena, 1e it | 3c__"- e 5 ——
‘ ‘ MAMT feyr | 2cyr | Joyr | deyr | Scyr it W . Il e ] Wi (ol
! B ) B A _ ] - N = o
: j Trichederma 10 21 23 32 40 60 Trichoderma 10 76 81 85 91 100
| viride F-1 5 15 22 29 36 42 5 65 To 83 89 100
| 2 12 19 21 30 39 : oA B SRR
‘ 1 3 10 "6 21 28 1 60 65 67 69 80
|
I Trichoterma 10 10 15 Trichoderma 10 45 60 67 71 a0
| lignorum 5 A - S S - lignorum 5 a7 44 56 62 75
| LMITM 2 4 T 10 18 22 UmMnm 2 21 27 32 40 44
l! F-294 1 2 5 7 12 16 F-294 1 3 5 9 12 16
| Kontpons (opa) R 0 0 0 0 0 KoxTpone (Boaa) - 0 0 0 0 0
’ | KoHTpons (cpena) - 0 0 0 1 1 KoHTpone (cpeaa) - 0 0 0 1 1

‘ - 'I Tabnuuya 2 |
| ’ OeicTBue KynbTypanbHoM XuaKocTh rpuba Trichoderma viride F-1
Ha cTebneBsle HemaTogs! Ditylenchus destructor

Kak BngHo w3 Tabn. 1,2, Hanbonewasi CMepPTHOCTL crebnessix He-

| martod (60 %) k 5-m cyt. onbiTa Habniganacs 8 sapuatTe € NCNonbL3o-

BaHWEM KVIIbTYPANsHON XWOAKOCTA Wramma Trichoderma viride F-1 8

KoHuempaung [ CMepTHOCTL HEMETDJ:—L % koHuenTpaumy 10 mi/mn. Mpy aHanoruyHon KOHUEHTPaUn KyJibTypalb:

KX/cpena, —_ : . . . HOWM XWAKOCTW TUMOBOro LUTamMma Trichoderma lignorum UMMM F-294
 MR/Mn ’ Teyn I 2y ] Jcyr Ir 4cyr. | 5oyt . noru6no 50 % cTebnesbix HeMaTog,

2 CMERTHOCTL IannoBbiX HEMaTO COCTaBuna 100 % npwy Menosib3o-

. Bapuawnt onsita
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'I | Iigggogﬁrma 150) 3% ?g #3 51 60 | BaHuW KYNbTYPANbHOR XUAKOCT HOBOTO LWTaMma F-1 1 80 % B BapuaH-
N 2 T gg gg 3? | Te c TUNOBLIM WTaMvom F-294 (1abn. 3). Y
‘ 1 2 7 14 21 29 Takum 06pa3som, YCTAHOBAEHO, HTO WWTaMM Trichoderma viride F-1
Ha 10 % addeKkTUBHEE B OTHOLLEHWW CTEONEBLIX HEMATOA WU Ha 20% - B
F Trichoderma 10 28 35 40 44 50 OTHOWEHWM FANIOBBLIX HEMaTof, Yem wramm-nporoTun Trichoderma
' lignorum 5 11 16 28 36 40 I lignorum LMIMM F-294. MNosty4enHbIi uTamm MoXet BbiTh PEKOMEHADBAH
, Eg‘&M 2 - 8 14 19 30 B KauyecTBE OCHOBK 418 nonydeHus aphekTUBHOTO CpeacTea 3alnThl
! g 1 0 3 10 13 15 i pacTeHuit 0T HeMaTop., " o
s LLTaMM MMEeeT nateHTHyIo 3atmty (MpeasaputensHbid naTeHT
[ el . % %2 B w ofloco 49 | Ne10330, ony6n. 15.06.2001. Bion. Ne 6).
110 48 KoHtponse (cpena) . 0 0 0 ] | |l




OciMLKTEPIi HEMATOATAH KOPFAVILIH THIMII KypainiH Kacayarn bogaars Gap weris
perinie Trichoderma viride F-1 canpipaykynassinbing KaHa mwrambn ansiarad. Hlramsnm
AAKBULABIK CYHBIFRH KOMaHy cabakTbii HeMaToarap canpi 60 %, ramasik Hemaron
caneid - 100 % yomennerenl.

Ty#ingi coznep: UMaMIAP, HEMATOATAD, AAKBIALIK CYILIKTAp, cafariniK HEMATOTAD.
TUUTHK HeMaTO/ITap:

A new [ungus strain Trichoderma viride F-1 promising as base for creation of effective
plant protection agent from nematodes is produced. Use of culture liguid of the strain
decreases the number of stem nematodes by 60 %, of root-knot nematodes - by 100 %
Key words: strains, nematodes, culture liquids, stem nematodes, root-knot nematodes.

Appec: 480100, r. Anmatsl, yn. Borenban Batsipa, 102
MMuB

Ten.: (3272)91-80-14

HH®OPMALIMA — L —

HT2004K1764

UCNONbL30BAHUE LLEONUTOB ANA NMOBLIWEHWUA
3ABOOHEHWA NNACTOB

B nnoTHeix nnacrax koshduument HedpTeoTaaqwn gocruraet 0,3-0,4.
PasoBas zakauka xumpeareHTos criocobCTByeT NOBBLILEHUID HethTeoTaaum
Ao 0,6. MpeanoweHo MCNoONb3oBaHWE UEONUTOR ANS NOBLILEHWS 3a80M-
HEHWS NNacTos.

Teneghon dnm cnpasok: 54-79-53

YK 579.083.15: 632.6/.7 MPHTIA 34.27. 19, 68.37.29

LWTAMM FPMBA TRICHODERMA VIRIDE F-1,
OBNADAIOLLMW MHCEKTMLNAHOW AKTUBHOCTLIO

O. H. Wemwiypa, k.6 H.

MHCTUTYT MUKPOBUONOrun 1 BUPYCONOrn

B apcenane cpeacts BopbObl C HACEKOMBIMU NPENMYLIECTEEHHO
MCNONL3YIOTCA NecTuunabl. Npakruka nokadana, 4To npuMeHeHue nec-
TULMIOB B TEUEHWE TPEeX NEeT CHWXAaeT NOpaXeHue nacneHoBbsix no yn-
paBnaeMoro ypogHsi. B To xe Bpems oTMeYeHbl PE3NCTEHTHOCTL K HUM
BpEAMTENE U PACNPOCTPaHEHUE YCTOWHWBLIX Pac. Kpome Toro, cepres-
HOM NpoBnemMoii ABNAIOTCA 3arpa3HeHne OKPYXalowein cpefibl 1 Bbicokas
TOKCWYHOCTh XMMWHECKMX NecTVUMO0B ANa HenoBeka v KWBOTHLIX, BCnea-
CTBUE HEro oHK NOCTENEeHHO BLITECHATCH MUKpobuonpenaparamu,

B Hay4yHoW nuTepatype A0CTaro4qHO M3y4eHa MHCeKkTulMaHaa ak-
TUBHOCTL MUKpOCKOnUYeckux rpubor poaa Beauveria n Aspergillus. Npu-
66l poaa Trichodérma yaule ynoMuHaloTCs Kak aHTaroHucThl K Gurona-
TOoreHam U HeMaTo/lam.

C Lenbio 3alUnThl CENLCKOXO3ANCTBEHHLIX KYNLTYP 0T KONOpaacko-
ro xyka nonyden HoBbii wramm rpuba Trichoderma viride F-1, Bainenes-
HbI# U3 pu3ocdepHON NoYBL caxapHon ceeknbl TanapikopraHckoia o6na-
cTU W 0BNAfAnUIMA MHCEKTUUNAHOW akTUBHOCTLIO. WHCeKTUlMaHbIE
CBOWCTBA LWTaMMa YCTaHOBNEHb! B NabopaTtopHbIX YCNOBMSIX HA TMHUHKAX
KONopaackoro xyka 1-4-ro Bospacra. [lng cpasHeHus npu Tectiposa-
HAKM MCMNONL30BANM M3BECTHLIA WTamm Trichoderma lignorum UMM
F-294, npuMeHaeMblii B NPOM3BOACTEE TPUXOAepMuHa.

KynbTuBMpoBaHWe WTaMMOB NMPOBOAUNN Ha cpeae ApKkaMoHa B Te-
yeHve 5 cyT., TecTUpOBaHue - B valikax Nerpu. JinumnHkn 1-3-10 BO3pac-
Ta U NUCTLH KapTodens B KaueCTBe KopmMa noMelianu 8 yallku Metpu n
ONPLICKUBANMA KYNLTYPASIBHOR XMAKOCTLIO TPMBOB 13 pacyeTa 1 M Ha
OAHY YaliKy. KOHTPONEM cRyxuvnu sapuanTel: 6e3 obpaboTku, ¢ obpa-
HoTKOM Boaon, c obpaboTkon cpenon.

B nuvHKL 4-r0 BO3PAcTa KyNbTypansHyio XWAKOCTL rpriBos BBOANAN
nyTem WHLeKUMM B Aop3ansHyio nosepxHocts (0,01 ma Ha oaHy NUHAHKY).
NucTbs kaprodena He obpabaruiBani. B KOHTPONLHLIX BapyUaHTax nCnoJib-
sopanu ang uebexkUn 0,01 M BOABI M cpefkl COOTBETCTBEHHO. YHET Cmep-
THOCTW NMYUHOK NPOBOAWMNN exXelHEBHD B TeYeHne 5 CyT.
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Tabnuua 1

——— . - -

. 0CTH KyNLTYPansHOM XMAKOCTH rpuba Trichoderma viride F-1
“m AUYMHOK KonopaacKkoro xyka 1-3-ro sospacra

—

~ Bapwant onsiTa

CMEpTHOCTL HaceKomblxX, %
1cyr [ Zeyr ] gicyr. ] 4cyT | Scyr.
Trichoderma viride F-1 10 30 39 48 57

Trichoderma lignorum L{MIMM 0 0 0 2 4
Kontpone (6e3 obpabotku) 0 0 0 0 0
KoHTpons (Boaa) 0 0 0 0 0
KouTpone (cpena) 0 0 0 2 3

Tabnuya 2

3pthekTUBHOCTL KyNkTypanbHoi xuakocTu rpuba Trichoderma viride F-1
NPOTUB NUYUHOK KONOPAACKOTo XKyka 4-ro BozpacTta

CMepTHOCTL HacekoMmbiX, %

‘lcyT [ 2 CyT. | 3oyt 1 4cyt | Scyt
Trichoderma viride F-1 25 40 57 69 90
Trichoderma lignorum LIMIMM
KoHtpons (6e3 oBpaboTku)
Kontpons (Boga)

Keutpons (cpega)

Bapwant oneita

20 00
oD oo
N = O W
WMo s
G N o =

Kak BuaHo m3 1abn. 1, 2, 06pabortka NUCTLEB U NMYMHOK KONO-
Paackoro xyka 1-3-ro goadpacta, a Takke WHBEKUUA B [0P32NbHYIO
NOBEPXHOCTL NIMYMHOK 4-T0 BO3pACTaA KYNbTYPANLHON XMAKOCTbIO
wramma Trichoderma viride F-1 BuiabiBaeT rmbens HACEKOMbIX Ha 5-
cyr. Ha 57 n 90 % cooTBeTCTBEHHO. [elcTBMe TUNOBOTO LWTamma
Trichoderma lignorum LMIMM F-294 ¢aktuyecku octaeTcd Ha YPOB-
He KOHTpOoAs (cpenbt).

Takum 0Bpasom, ycraHoBNEHO, HTO NONYYeHHsIA WTamM Trichoderma
viride F-1 B 0THOLEHWW K KONOPAACKOMY XYKY 0BNaaaeT MHCeKTULIMAHON
aKTMBHOCTBIO, OTCYTCTBYIOWENR y WTamma npototuna Trichoderma
lignorum LIMIMM F-294, n MoxeT BuiTh PEKOMEHA0BAH B KA4ECTBE OCHOBb|
ana nonyyeHust 3peKTBHOro CpeAcTBa 3alinThl PACTEHUA OT KONO-
panckoro xyka.
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Wramm umeeTt NaTeHTHYIO 3aluuTy (MpensapUTenLHLIA NarexT PK
Ne 10330, onybn. 15.06,.2001. Bion. Ne 6),

OciMMIRTEPOl KONOPAT KOHBI3AHAH KOPFAYABIH THIML KYPAIBIM JKacay yiuid Gona-
warsl Dap veris peringe Trichoderma viride F-1 XaHd carbipayKyiaK wTaMMbl aibiH-
ratl. [ranuun AaKRLIBIK CYHbIKICH oHAereHileH KeiliHTi 5 coTkege 1-3 xacrarw
KOHBI3 THIHHKUTAPBIHMA onyi 57 % KypaillnL
Tyhingi cesaep: wWraMMiap, KOJA0PaA KOHBI3LL,
ROpray,

JIAKBULIBIK, CYHBIKTAP, OCIMIIKTEepPI

A new Trichoderma viride F-1 strain promising as base for ereation of effective plant
protection agent from Colorado potato beetle is produced. Aflter treatment by culture
liguid of the strain over 5 days, the death rate of 1-3 age beetle larvae is 57 %.
Key words: strains, Colorado potato beetle, culture liquids, plant protection.

Appec: 480100, r, Anmarel, yn. Borenbain 6ateipa, 103
nvung

Ten.: (3272)91-80-14

HH®OPMALIMA

HT2004K1765

KOHTPOIb 3A PACTEKAHUEM BbILWENAYMBAOLLWX PACTBOPOB
NPU NOO3EMHOM BbILLENAYUBAHWUA

TexHonorus oCHOBaHa Ha MeToaax anekTpopasseaku. CoaaaHa “"Hy-
| nesas” reocanekTpuyeckans moaens. OpraHuaosaHa cucTeMa 3axperineH-
| HbIX B re0norM4eckon cpefe U3MepUTenkHbLIX U MUTAIOLLNX 3NEKTPOL0B.

Teneghon dna cnpasok: 54-79-53 |




YK 63:002 MPHTI 68.01.29

HAYHHOE OBECNEYEHUE PA3SBUTUSA
3EPHOBOIo KOMMJIEKCA PECNYBJIMKW

BE. A. Kembaes, k.6.H., A. K. [kanrasmes, K.7.H.

Kasaxckuii rocyiapCTBEHHLIN HAYYHO-UCCNeOoBATeNbCKUA
UHCTUTYT HaYYHO-TeXHWUYeCKon nHpopmaimm

3epHOo ABNFETCA BaXHEALWNM CTpaTerniyeckmm NpoaykTom [Jist Ha-
LIel CTpaHbl, Y4eHble cumuTaloT, 410 KasaxcraH, 3aHumanilmia ceindac 6-e
MECTO B MMpE No 06bemMy aKCnopTa 3epHa, MoOXeT U LOMKeH ocTaBaTbCs
B ASCATKE MUPOBLIX M PernoHanbHbiX NOCTABLMKOB 3epHa. bea BbicOKo-
MPOAYKTMBHOIO 38PHOBOI0 XO3SMCTBA HEBO3MOXHO W addekTueHOE pas-
BUTUE XMBOTHOBOACTBA - KPynHelwero notpeburens aepHodypaxa.

MplopUTETHOCTL 3EPHONPOMAROLACTEBA MOXHO NpOchenTs Mo 3ep-
HOBOMY KIMHY, KOTOPKIA OH 3aHWMaeT B nanesoactee. Ma scei nawdn,
cocTasnaowei Ha 01.01.2002 r. 22270,6 Tuic. ra, no, 3€PHOBLIE KY/IbTY-
pbl otBeneHo 13208,7 Toic. ra, nnn 59,3 %. Cpean 3epPHOBbLIX KYNLTYD
BeAylLlee MecTo 3aummaeT neHnua - 10850,5 Teic. ra, 410 cocrasnser
82,2 % nnowanu nof Bce 3epHORLIE KyNbTypbl. 32 aTOT Nepuoa rnpoua-
BEAeHO 3epHOBOW NPOAYKLMK N0 Buaam KynbTyp, TeIC. T: NweHuubs - 12707,
saumMeHn - 2244, kyikypysbl - 320, osca - 220, pyca - 199, npoca - 65, rpeunxm -
45, pXxun - 4. JleHeXHble NOCTYNNEeHUs OT 3KCNOpTa 3epHa cocTasunu

' 343797,2 Tic. pon. CWA, w3 Hux ot crpan CHI - 250572,6, apyrux cTpaH

Mupa - 93224 6 Tuic. nosn.

C uensio BuIABNEHWSI HAYYHOr0 0BecneyeHns PassuTus 3ePHOBONO
KoMnaekca pecny6nukm Hamu NposefeH aHanni3 Maccuea Henybnukye-
MbIX AOKYMEHTOR, Npowegwnx rocpernctpaumnio 8 KasrocMHTW B 1994-
2002 rr. (BHOBb HavyuHaemblie HAOKP, npoMexyToYHble v 3aKkmounTesis-
Hble OTHETBI, KaHAWMAATCKUE K AOKTOPCKME AuccepTtauun), Ha ocHose Bl
“PerncrpaumonHsie kaptbl”, “UudopmaumoHHbie kapTel”, “YyeTHbie kapTbl
auccepraunin”.

Tematuyeckuin aHanus maccusa € UcrnonsLaosaHuem pybBpuk
MPHTW nokasan, 4To Hay4Has nognep:xka npobnemsl NpoussocTea sepHa
oxsartoisaeT 10 oTpacnei CeNbCKOXO3ANCTBEHHON HAYKW! CefbCKOXO3ANA-
CTBEHHAasA Buonorus, NOYBOREEHWE, 3eMNEAeNNe, CeNbLCKOX03sNCTBEHHAS
MEenuopauusg, arpoxMMng, pacTeHneBsoaCcTeO, 3alinTa pacTeHni, 3aroToB-
K NpoaykLuW cenbCckoro XOSﬂﬁCTBa, AKOHOMWMKE CenbCcKoro xoasncrea,
MEexaHu3auuns 1 3NeKTPUMUKAUWE censcKkoro xo3ancTsea (puc. 1).
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8,0%

100%™\ /53%
2.0 % -
133%
0,7 %
N33%
53.8 %

Puc. 1. Otpacnesas cTpykTypa HUOKP no npovasoacTsy niieHnlib, %! pacTeHn-

esogcTeo (162 aok.) - 53,8; sawura c.-x. pactennit (6 nox.) - 2,0; saroTosKa npo-

aykuum c.-x, (3 gok.) - 1,0; akoromMuka c.-x. (14 ok ) - 4.7; mexaHu3auuns it anex-

Tpuchukauua (24 pok.) - 8,0; c.-x. Guonorus (24 pok.) - 8,0; novsoseaeHue

(16 pox.) - 5,3; semnenenue (40 aok.) - 13,3; c.-x. menuopaums (2 gok.) - 0,7;
arpoxmmvusi (10 gok.) - 3,3

OCHOBHOE BHAMaHWE uccnenoBareneil yaeneHo pacTeHneBoa4ec-
KM acnektaM NpousBocTsa NiueHnusl - 162 nok., unn 53,8 %. B obna-
CTW 3emnenenvs BbinonHeno 40 pabot (13,3 %). B uenom sTv nge oT-
PACAK OXBATRHIBAIOT 0KONO 70 % uccnenosannin, 6e3ycnoBHo aBnasck 6a-
30BLIMW OTpacnsaMun nonesoacTea. BecbMa HeaHauMTeNLHa, Ha Hall B3rnsaa,
nons uccnenosanuin B oBnactu nodsosenenns (16 nok., uan 5,3 %) u
arpoxumni (10 gok. n 3,3 % cooTBETCTBEHHO), Pelaiouwmx BONpoCs! co-
XpaHeHus W NOBLILUEHWA NOYBEHHOIO NNOAOPOANS - OCHOBbI NOBLILLEHWS
ypoxXanHocTu niueHuubl; 24 aok. (8 %) kacaoTca o6nacTv cenbCkoxo-
3ANCTBEHHON BMONOTAK, CTONLKO Xe (24 N0K.) - MexaHu3alnm 1 3NeKT-
pudUKaLIMM CENBCKOTO X03aicTRa. PeaynbTaThl aTUX UcCcneaoBaHuii Ha-
npasnieHbl Ha BHeaApeHne B NPOM3BOACTBO COBpeMeHHbIX TEXHONOrMn
FeHHOW 1 KNEeTOYHOW MHXEeHepuuy, HOBbIX aHeprocbeperawoumx 1 Gonee
NPoOWM3BOANTENBHBIX TeEXHWYEeCKWX CpeacTe,
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Pue. 2. Pacnpegenendue HUOKP no 3epHOBBIM KynbTypam, %! niwenuya
(302 pok.) - 66,2; kykypysa (32 pok.) - 7,0; sMmeHs (46 fok.) - 10,1 pois (4 nok.)-0,9;
oBec (16 gok.) - 3,5: npoco (11 Aok.) - 2,4; rpewunxa (5 Aok.) - 1,1; puc (40 aok.) - 8,8

Bonpock! cenbCKoxo3ancTserHon Menopaumm paccMarpusaioT-
€si BCero B 2-x patotax (0,7 %), 4TO MOXHO OB bACHUTH BO3penbiBaHNEM
NIUEHWLLI B OCHOBHOM Ha HenonusHoi nawwe. OaHako 6 fok. (2,0 %),
VICCRERYIOWNX BONPOCE! 3aLLUTLI NWEHNUbI, CBUAETENLCTBYIOT 0 HeAo-
CTaro4yHOM BHUMaHWUK k 3701 Nnpobneme, 4To NOATBEPXKAAETCH 3acopeH-
HOCTbIO NONEN, YBENUYEHNEM YUCIA BREAMTENSA 1 BONESHE.

Ha puc. 2. npeacrasnexa cTpykTypa HUOKP no engam aepHossix
KynbTyp. M3 456 pabor no 3epHosbiM kynibTypam 302 (66,2 %) npuxoamT-
CHl Ha NLUeHWLY, 3aTem rno s4meHio - 46 HUP, naun 10,1 %, ganee no pucy -
40 v 8,8, kykypyse - 32 nok. 1 7,0 % COOTBETCTBEHHO., Cnegyer oTMeTHTL,
HTO HaMK nposBeaeH oTBop paboT No uccnenosaHno KYKYPY3bl TONLKO B
KayecTBe 3epHoBon KynsTypbl. C yuerom HUP no KYKYpY3e Kak KOPMOBOMA
KyNbType Aons UucCneaoBaHini, CBA3aHHLIX C Hel, IHAYMTENbHO Bhilwe. Ha
Aono paboT, paccMarpuBallLIMX PasiviHLIe ACHeKTbl BO3Ae/IbIBAHNS
OCTaNLHBIX NPOAOBONLCTBEHHBIX KybTYp (0OBEC, Npoco, | peuuxa, poxs),
npuxogures 7, 9 %,
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AHannz seinonHerHuix HUOKP Ha cooTeeTCTBYE akTyanbhbiM npo-
HAeMam HayyHO-TeXHNYECKOr o PassnuTug ¢ UCNONL30BaHMEM Knaccugu-
kartopa, paspabotanHoro B KasrocHTH, BeigBun Hay4Hyio o6ecneMeHHocTs
no cnepywoumm npotnemam: 1 - “flopaepXka Censckoro xoasicrsa u
HacbILWLEHWe phiHKa NPoOaoBONLETBMEM”, 2 - "Bkonorvyeckas Hesonac-
HocTk", 3 - "Micnonb3aoBanne METOA0E BUOTEXHONOMMKM U FEHHOR MHXE-
HEDWUW B CENLCKOW x0aswncTee”, 4 - “indopmaTtuaauma HapoaHOo X0-
3AMCTEA; CO3aHne MHPOPMALMOHHBIX CUCTEM 1 TEXHDROM A", MNpy atom
338 HUOKP, unu 72,2 % npyxoomutcsa Ha Nnepeyio npobnemy, MMeloLyio
16 TemMaTtnyeckux Hanpasnernin: cosaadne arpoTexHonor i, Nossonsio-
WX SKOHOMKTh TOMIMBHO-3HEPreTUYeckKe pecypesl; coXpaHeHue, pas-
BUTME M MCMONL30BaHWe reHoOhMOHAA CENLCKOXO3ANCTBEHHbIX DACTEHWIA;
HOBLIE TEXHONOIMHECKME NPOUECCH BhipalMBaHWH 3ePHOBbLIX; HOBbIE X0-
3AACTBEHHO LUeHHbIe COpPTa, YCTONYMBLIE K DONE3HAM; UCNOMNL30BaHWUE reH-
HOW WMHXKEHEePUW, Mexauusauua u anekTpudukauma npoueccos Cenb-
CKOXO3SWNCTBEHHOIO NPOM3BOACTRA W [P.

B uenom no pecnybnuke sonpocamm NPov3BOACTBa 3epHa 3aHu-
mawTes 468 HayuHbix opraduaaumnin. Hanbonbiee konuyeciso HUP, Bbi-
NONHEeHHbLIX N0 aTo Nnpobneme, npuxoauTca Ha 9 opravusaunn - 173
(58,3 %), seayuimi n3 KoTopbix aenanTes KasHUMW semnenenns nm.
B. P. Buneamca n KasHWW sepHoeoro xossinctea um. A W. bapaesa.

AHANM3 MACCKBA AMccepTaumnoHHbix paboT (172 aok.), ceA3aHHbIX
C wcenenoBaHnaM 8 0bnacT NPOVM3BOACTEA 3epHa, NOKasblBAET, 4TO
3/1ech 1aK xe, kak u B HUOKP, 6onbluas 4yacts paboT opueHTupoBada Ha
rieHuly (107 pok., unw 62,2 %), 35 anccepraunia (20,3 %) nocsstletbl
uccneposaHmio pyca, 15 (8,7 %) - aumenio, 12 (7,0 %) - kykypy3e 1 no
1-ia auceeprauwmn (0,6 %) - pxun, DBGY, NPOCGY.

W3 oBuiero wucna auccepraunia 40 3awmiLeHsl HA COUCKaHne YyHeHon
cTeneHun aokTopa Hayk (23,3 %) n 132 - kaHgwaara Hayk (76,7 %), 7. e.
COOTHOLLEHUE AOKTOPCKMX W KAHAWIATCKUX auccepTaumia coctasnser 1:3.3.

Hanbonsiuee KoNMHECTBO A0KTOPCKMX 28 nok. (70 %) n kaHanaar-
ckux 79 pok. (58,8 %) paboT salumiLleHbl No NCCRes0BaHnaM, CBA3aHHbIM
¢ fweruuein. MocnenoBalua No OCTanbHbiM 3EPHOBLIM KYLTYRaMm pac-
npeaenunuck cneayloLium obpasom: No pucy - 7 AokTopckux (17,5 %) v
28 kanpmpartckux (21,2 %); no sumeHio - 3 (7,5 %) u 12 (9 %); no kyky-
pyae - 2 (5 %) 1 10 (7,6 %) COOTRETCTREHHO; NO PXW, OBCY, NPOCY - No
1-i kananpartckon aucceptadwum (0,8 %), yto B 0bIuen CNoXHOCTU Co-
cragnaet 2.4 %,

OTpacnesde COOTHOWEHWE UCTCNEAYEMOID Matcuea ANCCepTaumii
(puc. 3) Ha OCHOBE KONWHYECTBEHHOrO aHanu3a No3sonaeT YCNoBHO Bbl-
OENUTL M0 CTeNeHW Hay'Hoi obBecneyeHHoCcT 5 YPOBHER CeNbCKOXO3AN-
CTBEHHOW Hayk (No Mepe Bo3pacTaHus yucha paboT):
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Puc. 3. Pacnpegenenve gucceptauvu rno npovssoicTsy 3epHa
B pamKax oTpacnen ceflbCKOXO3ANCTBEHHOW HayKW

| - oTpacnb Haykw, NO KOTOPOK 3aliuueHs 1-5 anccepTaumia. 3To -
arpoxumus (4 1oK.), 3a1nTa CenbCKoXO358NCTREHHBIX pacTeHui (4 ok, ),
3aroToBKM NPoAYKLMKU CenLCKOro XoasiceTsa (3 gok.) v novsosegexHmne
(1 Bok.);

Il - 5-10 3alumileHHbix pabor: 3emrienenue (9 QoK. ), CenLCKOX03si-
CTBEHHas menuopauns (8 aok.), MexaHnsaima 1 aneKTpugukaumns Cenb-
cKoro xo3sncrtea (6 nok.);

Il - 10-20 paboT: censckoxosancTeeHHas buonorus (20 nok.).

Ha IV ypogHe (20-30 f0oK. ) 3KOHOMWUKA CeNbCKOro X03aucTea, no Ko-
TOPOIA 3awmilieHbl 27 gucceprauuid, u Ha V - (30 aok. v Gonee) - pacre-
HWueBoacTeo (90 aok).

Takum obGpasom, NpoBeaeHHAS HaAMW TPafALUA NOKA3BIBAST Npu-
OPUTETHOCTL HaY4YHOro oBecneueHns Takx OTpacneit, Kak pacTeHueao-
cTBO (52,3 % obwero maccuea), 3emneanenve (5,2 %), cenbLCKOX039i-
cTBeHHas Buonorua (11,6 %), koTopsle ABNAIOTCA 6a30BLIMW OTPACTAMMN
CEeNbCKOXO3RMCTBEHHONO NPOU3BOACTEA.

Cneayet oTMeTUTL, 4TO B 06LUeM 13 172 auccepTaumortbix paboT
no 126 paGoram (73,3 %) peaynbrartsl NPOBE/EHHLIX UCCAEA0BAHWI BHE-
OPEeHbl B NPOU3BOACTRO, MPUHEM A0NA BHEAPEHHLIX PE3YNLTATOB A0KTOp-
::é(gx? gﬁu}ccepmuwﬁ 3HauuTensHo Bonbwe (95 %), 4em xaHOuaaTcKux
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[pOBEAEHHLIN CTATUCTUHECKMIA U TEMATUYECKWA aHanua BHOBL OT-
kpbiaembix HVIOKP, 0T4eTOB MO HAM, AUCCePTALNOHHBLIX UCCReL0BaHNA
no npobiemMam NpoMssoAcTBa 3epHa MNO3BCANI BLIABWTL cnenylouue
NepcneKTUBHBLIE HarnpasneH!s Hay4Horo pa3snTua JaHHOW OTPAacin SKo-
HOMUWKW;

— pa3paboTKa HOBLIX TEXHONOMMIA BbIPALLWMBAHIR, XpaHeHus U nepe-
paBoTk1 3epHA W 3ePHOBON NPOLYKUNN,

axonoruueckas 6e30nacHoCTs NPOV3BOACTEA 3EepHa, BKNOYaa Ox-
paHy Mo4s OT TEXHOrEHHbIX 3arPA3HeHNH, pa3paboTky akonorniecku bea-
ONacHLIX CUCTEM NpUMeHeHns yaobperuia 1 METDAOB 3aunThl pacTe-
HUWIA 11 3EPHOBOA NPOAYKLNW,

paspafoTka TeXHONOT Wi NPOW3BOACTRA PXU, MPBYUXK, Npoca, UMe-
JOLLMX HAUMEHBLLUMIA NPOLEHT HaydyHoW 0BecneYeHHoCT cpenn 3epHo-
BbIX kKynbTYP (4,1 %);

— paspaboTka MHpOPMALIMOHHEIX TEXHONOMMIA yNpasieHusi Npous-
BOLCTBEHHLIMW NPOLECcCamMu.

KasmemFTAM 1994-2002 xx. apajiblFsiHAarel xapisumanbaiTeiH KYKaTrap KOph
(F3TKX ®ailipt ecenrep KoHe AUCCEPTANMAIAP), PecilyDAMKaHBIH aCTbIK KEUEHIHIN
FRTBIMY KAMTAMACE erinvin Garaiay MakcaTsiiaa Tajutansad, PeciyGnukana AKyprisinin
OTRIpFat 3eprreyiepiain Gomamars Gap HarLITraphl aHBIKTANFAH,

Ty#inui cosaep: kapuananbalThiH KyxKarrap, F3TKX ecentepi, auccepTalusiiap,
ACTHIK, KCIUEH], FEUILIMH KAMIAMAChl3 €TV

The collection of the KazgosINTI documents not subject to publication (R&D reports
and dissertations) for the period of 1994-2002 was analyzed with the aim of asscssment
of scientific report for a grain complex of the Republic. The promising trends of research

carried out in the Republic are revealed.
Key words: documents not subject to publication, R&D reports, dissertations, grain

complex, scientific support.

Appec: 480096, r. Anmartsl, yn. borexbaii 6aruipa, 221
KaarocHTW
Ten.: (3272)54-76-43
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NMAPAMETPbI 3KOTIOrMYECKOW NJIACTUYHOCTHU
WU CTABUWJIBHOCTU COPTOOEBPA3LOB APOBOIro 9S4MEH4A
AN CENEKUWW HA NPOAYKTUBHOCTL

M. C. KyaanbepreHos, k.c.-x.H., X. . Koxabaes, K.C.-X.H.

Hayuro- npowsao.ﬂ,cmemmm LEHTP 3eMNenenms u pammmeaon,crsa

Ha ocHoBe aHannaa CTRPYKTYPLl ypoxanHocTM copToobpasuos 13
MHDDBOﬁ KONNEKLWKM BhIABNEHKI Boblive COpTOELIE pasnuyny No cre-
NEHKU BbIPAXEHHOCTH OCHOBHLIX KONMUYECTBEHHLIX NPWU3HaKoB. MNpu 3ToM
c1abMnsHOCTL NnoTeHuWanbHbIxX CBOWMCTE reHoTuna HeoAMHAKOBa B pPaad-
HbIX arpoakonorMyecknx 30Hax, a Takke B OOHOW 30HE B PasNnyHbIe roast,
YTO 3aTPYOHAET MPOorHO3MPOBaHWE NporpaMmmM rmbpruansaunn © ySeTom
3TUX NPU3HAKOB.

B coBpeMEeHHbLIX CeNEeKLMOHHBIX NPorPaMMax LWNPOKO NPUMEHAETCS
CUHTE2 NeHoTUnoe, oﬁna,n,a&oumx ¥enarensHsMn KONWYBCTBEHHBIMK NpK-
3HaKamu, NoaToMy rnpu M3y4eHnu BbipaXeHHoCTy 1 BapuabenbHocT Npu-
3HaKOB, B3aVMOAEACTBUS reHOTUN - cpela siYMeHs, HeoBXoaumMo Buino
BbIACHUTB, B KAKUX 3KOMIOMMYECKMX YCAOBMSX, Kakue copToobpastibl 1 kakie
3NEMEHTBI YPOXENHOCTY UMEIOT HAanBOoMNbILIEE 3HAYEHWE N9 CEenekLnn B
noafope nap AnNs ckpelmBanus 1 0Thopa XenarefbHbIX reHOTHNOoS.

Baaumogencisue redotun - cpega Hamu usydeHo y 25 copTtoob-
pasLOB ApOBOIO AYMEHS B TPEX aKOSIOrMYeckux soHax: opolleHne, Bora-
pa NpeAropHon 30Hs!, Borapa cyxocTenHon 3o+l (Kapaoii), MapameTpsl
3IKONOrMHECKON NnacTu4yHoCTK paccuvteieann no Eberhart, Russel u Tai
08 COPTOB B ABYX(MAKTOPHOM AMCMEPCUOHHOM KOMIIEKCE,

CpasHenuve koadduumenTa Bapraunn OCHOBHLIX KONMUYECTBEHHbIX
MPWU3HAKOB B 3@BUCUMOCTY OT 3KOMOMMYECKUX 30H BLIABUND MX CyLle-
CTEEHHYIO pasHuLy. YpoBEHb UBMEHYUBOCTY OTHET/IMBO PAsNNYaeTcH Kak
B OTHOLLIEHWA OT/IE/IbHbIX 31eMEHTOB NPOLYKTUBHOCTH, TaK M KOHKPETHLIX
ArposKoNoru4eckny 3oH. MamerunBocTs NPWaHakos B yonosusx OMNX K3
(nonwe) coctaeuna ot 25,6 (macca 1000 3epeH) no 57,15 % (BuicoTa
pacTtenus), a Ha Gorape - ot 20,01 (anuHa konoca) no 35,66 % (yucno
3epeH B Konoce), Ha Kapaoe - ot 5,61 (BeicoTta pactenusa) no 50,77 %
(macca 1000 3sepeH). NpU 3T0M OOHW K TE Xe NPUEHAKW NO-PasHoMYy
BapbUPYIOT B pasNuyHbiX arpoakonornyeckux soHax (tabn. 1, 2).
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Tabnuua 1

Pesynkrartkl gucnepcuoHHOro aHannaa reHoTUN-CPeoBLIX
B3auMofiencTBMN y copToobpa3syos aumMenn (F-dakTnyeckni)

WMicTouHuK BapobupoBannsa

Mpuanak A (redotun) | B (axonoruye- {esaﬂn):r?aeﬁ-
i CKhe 30Hbl) cTBuS)
BuicoTa pacrenvid 2563,40 173,90 12,98
IMpoAyKTUBHAA KYCTUCTOCTL 507,65 23,78 512
[nuHa xonoca 1059,41 87.24 6,59
“MCNo KONOCKOB B KOnoce 48,04 101,23 3.47
Yucno 3epeH B Konoce 71,96 7077 2,05
Macca 3epHa pacteHua 588,88 41,95 4,36
Macca 3epda konoca 161,98 89,99 310
Maceca 1000 zepeH 1413,47 82,57 9.58
lNpumeuanue. F, . ana  A=3,09; B=163, AxB=1,51.
Tabnuua 2

MeHoTUN-cpefoBLIE B3aMMOAEWCTEBNA ¥ N3MEHYMBOCTL (V%)
KONWYEeCTBEHHbLIX NPU3HAKOB COPTO06pPa3LoB AYMEHSA

BrnvsHne 301 Namendn- Brivadue 30 Bsammo-
Ha Bap{.‘lﬂﬁ&ﬂbHOCTb BOCTb Ha W3MeH4YKu-| AelcTBEUE

Mpwuaxak —reHoTUnos 80CTL qbawropoa
A B 7 C* |B aoHax, % reuomnos

BuicoTa pacTenwuit 57,15 27,25 1561 50,92 41 45 6,19
MpopykTnaHan 47,84 3149 20,67 51,35 28,87 12,40
KYCTUCTOCTL
OnwuHa konoca 5491 20,01 25,08 45,29 44 76 6,77
Uncno konockos
B Konoce 31,33 29,67 39,00 3,38 85,56 5,87
Yucno aeped
8 Konoce 33,35 3566 30,99 6,88 81,24 473
Macca sepHa
pacTeHus 4461 35,37 20,02 46,35 39.64 8,24
Macca 3epHa
Konoca 31,50 34,79 33,71 11,64 77.62 5,36
Macca 1000 3epeH 25,66 23,57 50,77 52,14 36,55 849

MNpumevanue. A* - ycnosus OFTX KU3 (nonue), B* - ONX KW3a (Gorapa),;
C* - Kapaon
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NaMEeHYMBOCTL FeHOTUHOB B KOHTPaCTHbIX 30Hax konebnercs o7
3,38 (UMcno Konockos 8 konoce) Ao 52,14 % (macca 1000 aepen), py-
yeM oCoBeHHO CUABHO NO TAKMM NPU3HAKaMm, Kak: BbICOTa pacTerns, npo-
AYKTUEHAA KYCTMCTOCTb, ANUHA KONOCA, Macca 3epHa pacTeHnn u mac-
ca 1000 sepeH.

BAusiHuUe YCNOBUIN KOHTPACTHLIX 30H HA BapuabenbrOCTs NpuaHa-
KOB COPTO06Pa3Los aymens konebnercs ot 28,87 (NpoaykTMeHas KycTu-
cTOCTh) A0 85,56 % (4Mcno KONOCKOE B Konoce). Bonblune 3HaqveHus Ba-
puaLmn No NPU3Hakam “4ncno KONOCKOB B KONOCE", "4ncio 3epeH B KOIo-
ce” n "macca 3epHa konoca”.

Bzavmoaenctena QakTopos reHoTUn - cpeana BapeU1pyioT B npege-
nax oT 4,73 (uvcno 3epeH B konoce) ne 12,4 % (npoaykTMBHasA KyCTAC-
TOCTh).

Takim 00pa3oM, cTeneHb BapuabensHOCTM OCHOBHbIX KONMMYeCTBEH-
HbIX MPU3HAKOB y COPTOOHPasLoB AYMEHs yeennuusaetcs B Gonee bna-
FONPUSITHLIX YCNOBUSX, NPUYEM OHa CYLLECTBEHHO auddepeHuupyercs
no npuaHakam. YCNoBusl Kaxaon arposkKONornyeckon 30Hbl ABNAKTCH
YHMKaﬂbeIMH Ana BhIABNEHWUH XenaTensHbIX reHOTUNOB NoO KOHKpeTHLIM
KOAUHECTBEHHLIM NpU3Hakam. Mo cTeneH BapuabenbHOCTU OCHOBHbIX
KONUYECTBEHHbLIX NPU3HAKOB CODTOO()D&SL{OH HPOBOTO AYMEHA NX MOXHO
paspenntb Ha 3 rpynnbi:

— craboBapeMpyioLLad (BLICOTa pacTeHus, SMHA Konoca, YMcno Ko-
FIOCKOB W 3EPEH B KONOCe),

- cpeaHeBapbupylowas (macca 1000 sepen);

~ CWIBHOBapbUPYIOWAas (NPOLYKTUBHAA KYCTUCTOCTL, Macca aepHa
C KOnoca 1 pacTteHus ).

MpuaHaky 3-i rpynnsl 0TIMNADTCH KPanHUM HEenocTOAHCTBOM U
paboTaTh C HUMKM HENEerko, Tak kak cTabunuaaums reHoTUNa Manosepo-
SiTHAa B paHHWX WM CPeaHuX nokoneHusx rmbpuaoHoin nonynauun,. Camele
BLICOKUWE 3HAYEHWA KOSDDULIMEHTOR BapuaLli nony4eHel 8 yenosusx Ka-
paod, 3atem Ha borape OMNX KM3 n camble Hmskme - wa nonuse OMNX
KWU3. 31u AaHHBIE CBUABTENLCTBYIOT eLUe pas o TOM, HTO B YCNOBUAX, He
BNaronpuATHLIX ONA POCTa W PasguTUs PacTeHWid 30H, YyBenuyueaeTcq
amMmiInTyaa M3MEeHYMBOCTI.

AOns cenekun XenaTtensHo NpMe/eKkartk reHoTUNLI, KOTOPLIE OTAKU-
HYAKTCEA BbIPAXKEHHOCTRIO W HWU3KON M3MEHYMBOCTHIO cpasy no HeCcKonL-
KM npwadakam. Tak, 8 ycnoswnax nonuea OlNX K3 esigenedsl no 6 npm-
3Hakam copt Xapskosckuia 73, no 5 - K-26180, KI'Y-25un no 4 - [Ouenpos-
ckuia 435,

Ha 6orape ONMX KU3 no 7 npuanakam - copt KI'Y-25, no 5 - copra
K-6826, Xapbskosckuit 73, [lHenposckuia 435 1 no 4 - copra layxap v
K-26180.
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Ha Kapaoe rno 7 npuaxakam - copt Xapukosckuii 73, 1o 6 - Kry-25,
no 5 - Ouenposckuin 435, no 4 - K-10688, Hyrtanc 970, K-26180.

B pesynbtaTte nayuenuns B3anMoaeiictang reHotvn - cpena Hamm
onpeneneHbl BolCOKONNacTUYHbIe COPTaoBpasLl no:

~ BbicOTe pactenwid - Mayxap, [lHenposckui 435, K- 11216

~ NPOAYKTUBHOW KYCTUCTOCTM - HyTanc 970, [dowe 7
K-218600, Cross; ReHenA &,

~ ANvHe Konoca - Xapkkosckuii 73, [oreuknii 8, K- 10688, K-26180:

~ 4MCNYy KONOCKOB B Konoce - K-11786, KIY-25, K-26180:
- _—ggt:rcny 3epeH B konoce - [nenposckuii 435, Xapbkosckait 73,
- 12—1 gnacce 3epHa konoca - Mayxap, [lnenpoeckwit 435, [loHelikuii 8,

— Macce 3epHa pacteHma - layxap, K-11786;

- Macce 1000 sepen - K-10688.

KUsaKCTaHm iy OHTYCTIK-MIBIFLICHHAAT Bl OPTYPIT] aTPOIKOLOTMSILIBIK KAFAaapia
HAJAWK ApHd COPTY/IILICPIHIH MIACTUKANLIFG, G3FCPTITir Mey atanTusTin BEPTTRN-
reH. JKOFAPLIIACTHKIUIBIK yiAriiepi fonin anpiHrap.

Tyﬁim{u‘ clu.;:_:ep: copryariiepl, apna, KOFAPKILIACTHKANLIK yariaep. yarinepain
QITEPIINTIC, YITUICPAIH 3JMATTTHBTLNY,

Pliability. variabi_l'rl_v and adaptability of spring barley variety samples in various agro-
ecological conditions of south-east of Kazakhstan are studicd. Highlv pliable samples are
revealed. K

Key ivurl:is: varicty samples, barley, highly pliable samples, sample variability, sample
adaptability.

Appec: 483133, Anmaturckas 06n., Kapacaickuit p-H.,
noc. AnmansiBak '
HMAL3uP

Ten.: (3272)98-36-08, (271) 53-1-30
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B3AMMOCBS3b KAMECTBEHHbIX NMOKA3ATEJNEN
3EPHA MNWWEHULbI

H. Oxrap6aesa, k.1.H.

ANMATUHCKMIA TEXHONOMMYBGKUIA YHVBEDCUTET

B nocnegrue roab Ha CMeHy HU3KOKaYeCTBEHHRIM cCopTam 3epHo-
BbIX Ky/ILTYD, B TOM HUCNE MUWEeHWULIbI, PULLINW BBICOKONPOAYKTUBHBIE COp-
Ta. OAHaKo 3€pPHO, NPOU3BOAUMOE B Pa3HbIX KIMMATUHECKNX 30HaX, OTN-
HaeTCH No MYKOMONLHBIM U xneﬁnnexaphmm CBOF’!CTB&M, a TakKXxe no nu-
TaTeNLHON UeHHOCTH. KOMNNeKcHas oueHka ka4ecTsa 3epHa [0 ero ne-
pepaﬁcmm uMeeT BaxHoe npakTn4ecroes 3Ha4YeHne, Tak Kak ero ucxon-
HbLIE CBOMCTBa OKa3bIBAIOT CYLLECTBEHHOE BAVSHUE Ha BIXO/ U KaYecTBO
MYKW, U3 KOTOPOW M3roTaBAVMBAIOT XNEBHbIE, MAKapOHHLIE U HEKOTOPLIE
KOHOWTEPCKWE uaaenus, yaosneTsopaiowe TpebosaHusm ctasaapTa no
nuTaresnibHoON LeHHOCTH, [nis obGecneuernus TpebyemMoro peaynbTara no-
MOIa HEOBXOAMMO YCTAHOBWTL CTENEeHL BANAHWS NoKasaTeneil kayecTea
3€PHa Ha ero MykoMonbHbie U xnebonekapHbie CROACTBA. [PK 3TOM BaXHO
3HaTh, B KakKol CBASU HAxoOAATCH OTAENLHLIE NPUIHAKM, KAKOS BIWSHWNE
OHW OKa3bIBAKOT HA KOHEYHbLIE NPOAYKTLI, KAKOBA WX U3MEHYMBOCTL B 3a-
BACMMOCTW OT COPTa, TUMNa WU 1. 1., NO KAaKUM FMPU3HAKAM M HA KakoMm
JTAMNe TeXHONOrM4ECKOro NPOUECCa CreyeT OCYUIECTRBASITL KOHTPOSL Ka-
HECTBa 3epHa N MYKW, a TAIOKe Kakne TeXHONOrMyeckue Npuemsl cleayer
MCNONL30BaTh A5 06ecneYeHus BbiNycka NpoayKUMm COOTBETCTBYIOWE-
0 HA3HAYEH s,

Bo MHOrux uccnefoBamusx B OCHOBHOM PACCMATPUBAETCS CBS3b
NPW3HAKOB kayecTBa 3epHa c ero xnebonekapHuiMyu CEBORCTBAMW W He-
H0CTaTOYHO M3y4eHa B3aMMOCBA3b C MyKOMONbHEIMW CBOMCTBaMN,

B nocneaHue rojibl pasHbiMu aBTOPamMu BbUM NPENIOXEHE! HEKO-
TOpble Nokasartenw 4na KOMAIEKCHOW OUEHKIW, HO AaHHLIe 06 Ux caH3n G
TEXHONOIMHECKWM 3Ha4YMMbIMU NPU3HaKaMK KaYecTea 3epHa BecbMa or-
paHu4eHbl N UMeInT CYBLEeKTUBHLIA XapakTep, Yauwle BCero BuIYMCISINGH
TONBKO fIMHEMHLIE CBA3K MeXAy CONOCTasNaeMbiMy NPU3HAKAMU U OF -
pPaHnimBancs NOUCKOM 04HOro npuaHaka. OAHAKo 3epHo MUeHNLLL! 98-
NEeTcs CnoXxHbIM BUONoOrMYecKum OpraHi3IMmom, NnoaTOMY YCTaHOBNEHWE
B3aMMOCBA3N ITUKHB&TEHEQ, KOMMNEeKCcHO XAPAKTEPUIYIOLLIMX MYKOMONb-
Hble 1 xnebonekapHsie AOCTOMHCTBA 3ePHa, UMEERT BAXHOe TexXHONOM M-
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YecKoe 3HavyeHue, 1aet BO3MOXHOGCTh NPOrHO3MpOBaTE BbIXOA U KAUecTBo
1oayHaeMon Mykiu,

[na wecneposaHnid NO BLIIBNEHNIO B3AUMMOCBA3W MeXay rnokasa-
TENsIMU, XapakTepuayioLLmMmn TEXHONOMMYEecKre CBOUCTBA 3epHa, Bibinu
BbiBpaHbl paanuuHbie TOBapHLIe NapTKM SPOBON M O3MMOW MILEHWLLLI, Bbl-
palleHHbIE B PasnuuHbIX KiumaTudeckux soHax Kasaxcrana. MsydeHo
Bonee 50 obpasuos, 0TOBpaHHLIX B COOTBETCTBUM C TpeboBaHusm®n Tex-
Huieckux yenoeuin, OnpepeneHs nokasarenwu, xapakrepuayowme ux ou-
anueckue, BUOXUMWYECKUE, MYKOMONBbHbLIE CBOWCTRA, U BbIYUCNEHL! KoM -
GULMEHTHI KOPPETSLMK MEXAY HuMK (Tabn. 1).

CratvcTnueckas obpaboTka peayneTatos rnokasana, 4y1o BennymHa
CTEKNOBUAHOCTHM HaxOOUTCA B TECHOW KOPPENATUEBHOW CBSA3W C BbIXO-
A0M MyKU 1 ee kavecTeom. CTEKNOBUAHOCTL B KAKOW-TO CTENEHW BAnseT
Ha MyKOMONbHbIE CBOMCTBA NUeHWUbl. BennurHa HaTypbl XOpoLwo oTpa-
XAET BLINOMHEHHOCTh 3€PHa, T. 8. COOTHOLLeHWe 06onoYek u aHaocnepma,
W NPY UCKIOYEHWIA NOBOUYHBLIX BIUAHWIA NPOABISETCA TECHAA CBAG3L Ha-
TYPhl C BLIXOAOM MyKW. YCTOWYMBAA 3aBMCUMOCTL OTMEYaeTcs MEXay
cofiepXaHuemM KNenkoBuHbl Myky, Benka 3epHa v (PUan4eckumMu CBOI-
crBamMu 3epHa ¢ 06beMHbIM BbIXxOoAOM xneba. Censb wlezmy CTEeKnoBua-
HOCTLIO, HATYPOA 3E8PHA C KNeRKOBUHONA MYKK Heycronymsa. He Habnio-
AAeTCH 3aBUCUMOCTE 30NLHOCT MykK OT Benka v KnenkoBuHsl 3epHa.
Kpome Tora, BaxXHo ONpeaeniTs, CBA3aHsl i TBERA03EPHOCTL, HMCNO Na-
[IEHWS C NOKa3aTensmia, XapakTepuayioummMm Mykomoiehsle 1 xnebone-
KapHble CBOUCTBa 3epHa. }

B npouecce UCcCefoBaHNA MyKOMOTIbHBIX CEOWCTB 3epHa NeHn-
Ubl onpeaensny oGLUWKit BeIXOA MYKW 1 ee Ka4eCTBO. AHanua pesyibra-
TOB NOMONA NOKasbiBaeT, YTO TBEPOO3EpPHOCTL NyYlle XapakrepuayeT
MYKOMOINBHLIE CBOMCTRA 3epHa, Yem nokazaTens cteknosuarocTu. B sa-
BMCUMOCTU OT TBEPAO3EPHOCTU N3MEHSIOTCS BbIXOA, CTPYKTYpa 1 Kade-
GTBO MyKW. BoLonornotutensHas cnocobHocTs Myky, BelpaboTaHHon ua
TBEPA03EPHBIX COPTOB MNWEHWL, HECKONLKD BhILLE, TECTO XapakTepusyer-
¢ BonblIEh CONMPOTURIAEMOCTEIO0 MEXaHWUYECKOMY 3aMECY W MEHLLLUWM
paskuxerHuem. ladHeie, npuseedHsie B Tabn. 11 2, CBWAETENLCTBYIOT O
TOM, YTO CYLLECTBYET MPsiMasi 3aBnCUMOCTL MEXY TBEPAOIEPHOCTLIO, HNC-
NIOM NALEHWS C NoKasaTenamm MyKOMObHLIX U xnebonekapHbix CBOMCTE
aepHa.

MartemaTtnueckas 06paboTka onbITHLIX AaHHbIX Ha 9BM nokasana,
YTO MEXAY OBLM BEIXCAOM MYKU 1 TBEPA03EPHOCTHIO, C OAHOW CTOPO-
Hbl, ¥ KAYECTBOM MYKH, C APYroi CTOPOHLI, UMEETCS TECHas CBa3bL, Mame-
HeHWs OBLLEro BhiX04a MYKK ONUCLIBAIOTCS ypasHeHneM perpeccum Bnga
y=a+bx. 3HayumocTs Ko3(pPUUNEeHTOB perpeccuin, AoCTOBEPHOCTL M
HaEXHOCTE YPaBHEHWIA NPOBEPSNU NyTeM CpaBHeHWs kpuTepus duiie-
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Tabnuya 1 pa F, nonyyeHHoro B pesynstate pac4eros, ¢ TabinyHbiMm BENMYUHAMNA,
B3anmocensb Mexay nokasaTensaMu KauecTsa UCCNefyeMbIX Bce nonyvyeHHsle KOahpULMEHThl Perpecc OKasannch 3HauYnTenbHbl-
napTHI NWeHnLb! MW, & YPaBHEHWSH Perpeccun - HaaeXHbIMK.
iy fyid Ll Ka4ecTBO Myku OLIEHWBANK MO KOMILIEKCY nokasarenen, xapakre-
4 KoacbcpuumeHt K < pu3aylolmx ee xnebonexkapHsie CBOMCTBA. KOANYBCTBO W KAYECTBO KNeW-
aBUCUMOCTL MHOXECTBEHHO A phTepigg ; - Pacnpene-
sl dnge duwepa, F KOBUHbI B MyKe TECHO CBA3AHbI C 3TUM NOKa3aT enewllla 3epHe. ; pemn
i bg M2 Hig e neHue KNenkoBuHbl 1 Benka B MyKe COOTBETCTBYEeT UX COAEPXaHWI0 B
sHAOCNepMe 3epHa. [pu naydeHnn ConpskeHHOCT 06BLEMHOTO BhixOAa
30nLHOCTEL MYKI - MOoNHas cTekno- 0,283 0,465 xneba ¢ paznuyHbIMIK NoKasaTensiMn Ka4ecTsa 3epHa Hawbonee BLICO-
BUOHOCTDL, HaTypa 3epHa, obuian KMe yCTonYMBbIe KOaPPUUMeHTH KOpRenaumnm nonyyveHbsl ans coiaepxa-
CTeKnoBnaHoCTL HISA KIEHKOBUHEI W H1Ca nageHns.
30nbHOCTL Mykn - Benok B 3epHe, 0,088 0,066 CyulecTsyeT CBA3b TBEPADIEPHOCTU C BOAONOMMOTUTENBHOR Cno-
KIefKOBMHA 3epHa COBHOCTBIO MYKW, BAOPUMETPUYHECKOM XapakTepucTUKOn 1 obbemom
KNeiKoBUHa myKy - rofHas 0.263 0.398 xneba (Tabn. 3). Obpawaer Ha ceba BHUMaHWE BInaHue BEMUYUHbI HIC-
CTEKNOBMAHOCTS, HaTYPa 3epHa, s na napgeHus - nokasartens aKkrMBHOCTU q:eprulemoa Ha OBBLEMHbIN BhIXO
0BILas CTEKMOBUAHOCTS xneba. M3secTHO, 4TO xnebonekapHbie CBOWCTBA NIUEHWULl 3aBUCAT OT
Cr ROk it T o i COCTOAHWSA YIMEBOAHO-aMUNa3HOro KOMMNeKea, Hagﬁunee MOMHO Xapak-
e ! ' TEepU3yeMoro aMunoNuTUYECKON akTUBHOCTLID. OBLEeKTUBHONA OLLeHKoN
' ypa sepHa, obuas 3epHa No aTomy rpuaHaky CAyKUT onpeneneHue yucna najgeHms. Hau-
CTEKNOBUAHOCTL Bonee HapexHas CBs3b 06BLEMHOI0 BeiXoga xnebda nonyyeHa ¢ KoMnnex-
O6bemHbli BLixoa xneba - knen- 0,683 3,278 COM MPU3HAKOB, BK/TI0YAIOULMM KOIUYECTBO, KAYECTBO KIIEUKOBUHbLI U YWUC-
KOBUHa Mykun, Genok B8 3epHe, no nafeHus.
cuna Mykw, padkmkeHne Tecra
Tabnuua 3
3asucumocThk xnebonekapHbiX NokasaTenen oT TBEpPAO3ePHOCTH
rabiuga 2 i i ¥ 41cna nageHus
3aBMCUMOCTE MYKOMOTLHbLIX NOKasaTenen : MHoxecTBeHHan Kputepuit
OT TEEPAO3EPHOCTM W YMCNa NageHus 33aBUMCHUMOCTR Koppensauns dullepa,
Koadpbment - B .l E__
3aBUCUMOCTL MHOMXECTBEHHON Puwepa, ObuemMHblid Boixoa xneba - 0,729 1,683
Koppensuum, F TBEPLO3EPHOCTL W MUCNO NafeHuA
- | e 2 YoeneHas gedopmauus Tecta - 0,859 4,210
BbIX0f, MyKI - TBEPAO3EPHOCTH 0,830 3.334 TBEPLAO3EPHOCTL W YWUCNO NaaeHns
WHIRGNO 1ANeHWA | Pasxwkenne Tecra - TBepAO3Ep- 0,877 4,997
30MbHOCTU MyKN - TBEDAO3Ep- 0,841 11.498 HOCTb WU HWCNO NafeHust
HOGT: b AMCHD eI BanopumeTtpuyeckas oueHka - 0,576 0,746
KnenkoeuHa myiu - Teepao- 077 30,868 TBEPAO3EPHOCTL W YMCNO NageHus
3BPHOCTL M 41eno najeHns O6beMHbIA Bbixoa xneba - 0,605 0,387
KNEenKoBMHA, CTEKNOBMAHOCTL 3epHa
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TecHan cBA3b C KadecTBOM xneba BbIABNEHa & BapwaHTe TBEpPOD-
3EpPHOCTh NG Yrcno nageHun. Mexay o6bLEeEMHbLIM BbiXOAOM xneba n
CTEKNOBUAHOCTLIO KO3(PQMUMEHTB KOPPEensauny naMeHsanucs. Konunye-
CTBO W Ka4eCTBO KNENKOBMHBI UMEET YCTONYMBYIO CBRAbL C (hM3NYECKUMU
csocTramu TecTa (yaensHon pabotol pgedopmalum Tecta, nokazare-
nem sanopuMeTpa, passkeHmem TecTa).

M3 husnyeckmx CBOMCTB TRCTa € ODLEMHLIM BLIXOAOM xAeba Hau-
bonee TecHo ceA3aHbl yaensHas paboTa gedopmatiui Tecra, pasxnke-
HWe TecTta, nokaszartenb BanaopumerTpa, npuyem ceasb cyuiecTBeHHas “
ycToR4uBas,

BbluucneHHsie no SKCNepumMeHTalbHbiM JaHHBIM KOSCD(DMLLMEHT[:I
KoppenguMmM Mexay nokasarensiMm Ka4ecTsa 3epHa CBUAETENbCTBYIT O
TOM, 4TO OHW HaxoAaTCes B Bonee crnoXHon 3asucumMmocTh. OaHKM nokaza-
TEeNn Ka4yecTsa 3epHa TECHO CBA3aHbl C Ero MyKOMOMEHBIMU QOCTOWH-
CTBaMK, a Aipyrue - ¢ xnebonekapHbiMn,

[ns KoMMnekcHoW oueHKM 3epHa WHTepec NpencTasnaer ncnoib-
30BaHWE HEKOBIO NOKa3aTens, KOTOPLIA Y4UThiBan Gk COBMECTHO M MYKO-
MOfbHLIE, W MESOHEKaprIe cBOWCTBa JepHa. B kauecTre TAaKoro noka-
3aTens yaobHo NPUMEHSTE TEXHONOTMYECKNIA NoTeHUwan sepHa, npen-
CTaBNRIOWNIA COBOI BEPOATHOCTHYIO MEPY €ro TexHOMOrMYyeckux n no-
TDEﬁHTeanKHX AOCTOUHCTBA.

buaait ioninin canracsii, COMIA-aK 01apABH YHTAPTY KeHe HaH MCipy KaCHEeTTepiHe
SCEPIH CHIANATTARTHH KeKeAereH KOpPCETKIITEP APACKLHILAYb KOPpPeAsuMaLap
Kospdunenirepi anukraan, J1on Karmpiibiisl MEH 0JapaLH A0HKHIH YHTAPTY Kalie
HAH MICIpY KacHETTEpiHe ocepinil, TOMeNAeY CAHBIHA FHUILIMH Helrldleme Gepinred.
TYﬁl"ﬂl coanep: Ounail, AeH, MOH CaNackl, KOPPCISIIKS, YHTAPTY KACHCT, Hau ticipy
KACHETI, J8H KaTTHUILIFEL.

Correlation coefficients between some factors characterizing wheat grain quality as well
as their influence on grain milling and baking properties are detined. Scientific substanti-
ation fro grain hardness and fall number, their effect on milling and baking properties of
£rain is given.

Key words: wheat, grain, grain quality, correlation, milling properties, baking properties,
grain hardness.

Apnpec: 480012, r. Anmartsbl, yn. Tone 6u, 100
ATY
Ten.: (3272) 93-52-84 (no6.176)
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YIIK 635.21 MPHTU 68.35.49

WUCNOJIb3OBAHWE THE3A0BbIX CXEM NOCAOKW
PA3SPE3AHHLIMUW KNYBEHAMWU KAPTODENSA

E. N. Netpos, n.c.-x.H., C. E. flerpos, K.C.-X.H.

Kasaxckuia HaumoHansHbll arpapHblil yHUBepcuTel

Kazaxckuit HUU kaprodensHoro n 0BOLLHOMO XO39ACTEA

Kak w3gectHo, kaptodesb WWPOKD UCNONL3YeTCa W B NULLIE Yeno-
BeKa, 1 B Ka4eCTEe KOpMa Ons CKOTd, W Chipba - [11H NOny4eHuns Kpaxmanad,
cnupTa, a Takke B APYrux oTpacnsx npomeiluneHHocTr. KnybHu kapro-
hens BONbLIWHCTEA COPTOB COAEPXAT B cpeaHem 22 % cyxux BelecTs,
B ToM yucne 17,5 kpaxmana, 0,5 caxapa, 2 6enka, 0,2 xupa, 0,8 kneryarkny,
0.9 % MuHepanbHeiX BEWECTB, PAL4 BUTaMUHOB, Kpome Toro, OH CRyxuT
OCHOBHbLIM NMPOTUBOUMHIOTHLIM CRENCTBOM. HSCMDTDR Ha NonynsapHoOCTb
QTOro NPOAYKTA, YPoXKaun ero AOBONLHO HU3KW, NPUYMHON TOMY 3a4acTyio
ABMASTCH M3PEXEeHHas nocaaka.

Hamu Bbina nocrassneHa Uens - YyCTaHOBUTE BO3MOXHOCTH YBENU-
YeHus NpoayKkTnBHoOCTH KB[.)TO(DEJIH Nnpwy sbipaliyeaHun ero pedaHHbiMn
KIYBHAMU C MCMONbL3oBaHWEM FHe3AoBoA cxembl nocanku. PaboTa sbl-
nosiHeHa Ha y4eBHo-0nNLITHON cTaHuMn “ArpoyHusepcuTteT” AnMaTUHCKON
obnactu B 2001-2003 rr.

Mocanky kaprodens copra AKKOMb NPOBOOUIIM paspesaHHbiMK No-
nepek knyGHaMmu ¢ maccoii nonosunok 35 r. B 2001 r. nocaaky nposenu
27 anpens, B 2002 r. - 20 mas, 8 2003 r. - 12 mas B ©0p0o3apl, Hape3aHHble
KYNLTUBATOPOM.

MerbiThiBanuce cneayiowme BapuanTel

1. Nocaaka nonoBuHbl KNybHs no cxeme 70x25 cM (KoHTpOoNL).

2. Oge nonosuHky knybHs pagom, 70x25 cm.

3. [ee nonoBuHkK knybHa psaom, 70x30 oM.

4. ige nonosuHki knyBHa pagoM, 70x35 cm.

YX0/1 33 PAaCTEHUAMM B NEPWOoL, BEreTaumm cocroan us 2-4-x npo-
NOROK, 3-4-x NONUEOE, 2-3-x OKy4UBaHWIA 1 3-KpaTHoW cOpaboTkM Aeuw-
COM MPOTUB KONOPaLACKOro Xyka.

deHohornyeckmne Habn IOQAEHWA BbISBWMIN Pa3nn4ma B HACTYTINEHWMA
ouepedHbix had passyuTka NO BapywaHTam onsita. [1py pasmeleHnn osyx
NONOBUHOK KflyﬁHﬂ B rHe3fe BCxokl NOYBNANUCH PaHblug, YEM B KOHTPO-
ne, Ha 2 ausi.
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Tabnuya 1
F ”mﬂ m;&uu nocagku Ha YpoXauHOCTL U maccy KnybGHen kapTtodhens
B . copTa Akxonb (2001-2003 rr.)

Ypoxaii c 1 ra Macca knybus, r

TOBapHbie " ~ i I P—
BapuaHT KIYGHM obLmin nfg:!; cgﬁg Tc?aﬂ cpen
HUIA

TN A TN 8 el

MNonknyBus, 70x25 cm 281 100 297 100 132 58 22 79
(koHTpONL)

[Be NonoByHKK 311 10,7 417 1404 123 58 19 47
KyBHs psuom,
T0x25 cm

LOee nonosnHkK
kny6HA psgom,

240 854 275 926 116 54 18 60

70x30 cm
[lBe NOnoBUHKK 2% 754 237 79B 119 84 20 66
knyBHs psgom,
70x35 cm
HCP, . 7.9-10,6 7,7-11,1
S, % 3,1-5,7 2,549

Y6opka ypoxas nposenena 8 2001 r. 11 centabpsa, 8 2002r. -
9 centabps, 8 2003 r. - 10 ceHTAbPA. Bo Bpema yHopku npoBOAMACS yyeT
HUCa U Macchl KPYMHLIX, CRPEAHUX W MenKux knybHen (tTadn. 1). Mpubas-
K3 ypoXasi TOBapHbix (KpynHsie v cpegHie) knybHeid n obiuero ypoxas
nony4eHa TOMLKO B BAPWAHTE C pasmvelleHnemM ABYX NoSOBUHOK kNyBHs
PROOM NpY cxeme nocadkn 70x25 cM, M cocTaBuna cooTReTCTEEHHD 30
120 u/ra. B octanbHbix BAPUaHTax OMbITa ypoxain Buin HWKe KOHTPOnS.
MaremaTtiyeckan 06paboTka faHHbIX Nokasasna A0CTOBEPHOCTL MONYYeH-
Hbix Npubasok: yem BOnMblUE PACCTOAHUE MEXAY rHe3agaMM, TEM HUXE
YPOXMENHOCTL.

B 3aBUCUMMOCTU OT CXEMbI NOCAAKN MBMEHATIACH U Macca KNybHe.
HanGonblian no rcem dpakumsm oHa Bbina B KOHTPONE, Npy nocagke
ABYX NONOBUHOK kNyBHA 1 cxeme 70x25 cv macca Bulpociumnx knyBHel no
dpakunsam cHuaunace. Mpu yBEAWYBHUA PACCTOAHWUS MEX/Y rHe3aamMu
A0 30 cMm cpenunss macca knybHa BoapactaeT 4o 60 r 1 ao 66 r npu
PAcCTOsIHUK MexXxay rHesnamum 35 cm.
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Tabnuua 2

JkoHoMUuecKasn 3(h(PeKTUBHOCTL BbipauMBaHua kaptodens
copTa AKKONbL NpW pasHblX cXxemax nocanku knybren (2001-2003 rr.)

| |
Crou- |Hdonon-| Qonon-
Ypo- | [Ipv- | g0t [HuTens HuTens-
n- | baeka i ;
St npu- | Hble | HBIA

HOCTb, | YPO- | Gapkn | aatpa- | yucTom

Cebe-|Penra-
cTou- | Hens-

BapwanT
MOCTh | HOCTD,

wra | xas, Tu, %
ypoxas,| T, | goxog,
wra |teureira Tenre/ra TeHre/ra R |
Monknybusa, 70x25 cm 297 - - - - 490 2060
(kKoHTpOnL)
LBe nonoByHKK 417 120 180000 12704 137967 449 2340
knyBHa paoom,
70x25 cm
[se nonoBuHKu 275 - - - - 591 153,6
KNybHst pagom,
70x30 cm
[Be nonosuHKW 237 - = B - 640 134,7
KNyDHA psaOom,
70x35 cm

B sapuadte nocaiku OByX NONOBUHOK KNyDHA BMecTe u cxeme
70x25 oM nonyyeHa camas BbICOkas Beipyyka - 625 Thic. TeHre/ra, camas
HU3Kas - B BAPUAHTE NOCAAKA ABYX NONOBWHOK KAYOHS BMECTE U CXeme
70x35 6™ - 356 Thic. TeHre/ra. JononHnTenbHbli HMCTBIA 00X0[ NONy4YeH
rONbKO B BapHMaxTe rocajki ABYX NMonoBuHOK kKNyBHS BMECcTe U cxeme
70x25 cm, coctasuslumin 137967 Tewre/ra (tabn. 2).

Caman Huakasn cebecTtoMMoCcTb npoaykumMm (449 1r/u) 1 camas Bbi-
cokas peHTabenbHOCTL NOAYYEHE! B BapuaKTe Nocaaku AByX NONOBMHOK
knyBHst BmecTe no cxeme 70x25 oM. B ocransHbix BapuaHTax onbita ot
nokasareny Bbinu aHavUTenLHo XyKe. Ha oCHOBAHWM aHanuaa nony4eH-
HBIX AAaHHBIX MOXHO CAENaTh CNEAYIOUNE BbIBOALI:

Mpu BoipalmBaHuy kaptodens pesaHHsiMu KnybHaMKU Heobxo-
AMMO UCNONb30BAaTE NHEe3N0BbLIE NOGAIK,

— Onga nonyderna HamBonblwen ypoxanHoCT cneayeT BhicaxneBaTh

ABE NONOBUHKK KNyDHS paaom npu cxeme nocapgkn 70x25 cm.
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Kaprodeasain Keciaren Tynrepinitg opHasacy cXeMachlHbIH, IHHFRMILUILIFLIHL Scepi
ieprreared. KaproQeis mibiFblMABLIBHFBIH APTTHPATLIH AAPTHE TYITCPAl OPHANACTbI-
PYALH OHTAKHIN CXeMACh Hacanran

Tyitinai cesaep: kaprodens, Kecliren TYNTEP, OTLIPFLIIY CNEMATAPLI, THBIFLIM/ILUILIK.

he influence of arrangement schemes for cut potato tubers on yielding capacity is
studied. The optimal arrangement scheme of tuber halves resulting in increase of potato
yielding capagity is determined.

Key words: potato, cut tubers, planting schemes, vielding capacity.
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YPOXAMHOCTDL KAPTODENS B SABUCUMOCTH
OT YACHA OKYYUBAHUA

E. IN. Merpos, n.c.-x.H., C. E. MeTpoB, K.C.-X.H,

KaszaxckMii HauMOoHANLHLIA arpapHeli YHUBEPCUTET

Kazaxckuin HUW kaptodensHoro n 0BOLHOTO XO381RCTBA

HecMoTPS Ha BLICOKYIO NONYNAPHOCTL KapTohens B pecnybnuke Kak
MULLEBOTO W KOPMOBOIO NMPOAYKTA. €ro ypoXxaihHocTb 0CTaéTca HASKOW.
OOHA M3 NPUYKH - HELOCTATOMHOE YMCIO OKYYMBAHMI PACTEHMA, KaK npa-
BWNO, B XO39ACTBAxX KapTodens OKYYMBaIOT OAHOKPAaTHO.

Llenb Hawei pabotbl - BLIACHWTL BO3MOXHOCTW NOBLILLIEHWS NPO-
OYKTUBHOCTW KapTodena npw NpoeeaeHnn pasnuyHoro 1Mcna oky4Yuea-
HUiA, MceneloBaHns BeinonHeHbl Ha y4eBHO-0NbITHOW CTarLwn “ArpoyHn-
BepcuTeT” AnmatnHekon obnacti 8 2000-2002 rr. ¢ coprom kaprodens
Akkons, umeiowero Maccy knyoun 70 r. Mocanky nposoguni 8 2000 r,
25 anpens, 8 2001 r. - 27 anpens, 8 2002 1. - 20 mas 8 60po3nwl, Hapesax-
Hble KynsTUBATOPOM No cxeme 70x30 cm.

Bapuanrsl onsita (6) BkAKOHaNM pasHoe Yicno OKy4MBaHuia: ot 2-x
C HapacTaHuem no 6, KOHTPONEeM CRYXUI BapWaHT ¢ O4HMM OKYHMBAHW-
emM. B nepuoa Beretaumm KpoMe oky4mBaHWA NpoBogMAn 2 nporonkM,
4 nonuea 1 2-3-kpaTHyio 06paboTky AeUUCOM NPOTHE KONOPAACKOro XYyKa.

MDeHoNornyeckne HabnAeHWa NoKasann, YTo BO BCEX BapuaHTax no
CPABHEHWMIO C KOHTPONEM HaCTynNeHWne UBEeTeHWa 3afepXuBanock Ha
2 pHa. YBupanw ypoxain 8 2000 . 4 cenrsbps, B 2001 1. - 11 cextsbps, B
2002 1. - 9 cenTaBPA C NPOBEASHUENM YHeTA HMCNa U MACCHl KPYNHLIX,
cpenHux u Menkux knybHen (rabn. 1)

HawBonsluas NpubBaska ypoxas fony4eHa B papuante ¢ 3-kpar-
HLIM OKYYMBAHMEM: KONUUECTBO TOBAPHLIX KNyBHen - 12,4 %, obiuunia ypo-
xal - 4,0 %. Marematnyeckas 0bpaboTka nokasana A0CTOBEPHOCTE NPM-
Basku ypoxas. Mo Mepe yBenuyeHms yncna okydneaHunii ceeilue 3-x ypo-
KaMHOCTE CHUXANAch TeMm Bonblue, yem Bonblue BLIN0 NPOBEAEHO DKYHU-
BaHuin. CamMas HMaKas ypoxanHoCTb nonyyeHa B BapuaHTe ¢ B-KpaTHbeiM
okyuneaHvem, Hanbonbluan macea knyGHen scex dpakunia nony4eHa npu
3-kpaTtHOM oKy4mBaHWK. [lanpHellwee yBenvueHue HMcna OKy4UBaHWA
cHuUxaeT maccy knyBHel.
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Tabnuua 1
BnuaxHue Yncna oKy4uMBaHMiA Ha maccy knyBHen kaptodenn
copTa Akkonb (2000-2002 rr.)

Y Ypomau c 1ra Macca knybHa, 1
i TOBapHLle | SR o B
ouyuwsaumu xnyﬁum 0Bl kpyn- | cpea- | men- | cpep-
' — T ] Hbll | HWW KW HWKl
R
1 (kouTpon) 394 100 479 100 109 50 19 56
2 406 103,0 485 1013 112 51 20 60
3 445 1124 498 104,0 118 53 21 68
4 411 1043 479 1000 113 51 21 65
5 397 1008 477 99,6 111 50 20 61
6 376 954 474 98,9 110 49 19 55
HCP,,, 7,8-11,8 4,7-9,1
S, % 1.4-3.4 1.1-1.3

MpuBaeka ypoxas 8 BapuaHTe ¢ 3-KpaTHbIM OKYYUBAHWEM COCTA-
Buna 19 u/ra. B atom xe BapuaHTe nonydeH HandonsLWril AONCNHWUTE -
HbIA YMCThIA aoxon - 2435 1r/ra (tabn. 2).

Camas Huakas cebecToumMocTs NpoaykumK (376 TeHre/u) nonydeHa
rnpu 3-KparHom, camas Beicokas (402 tedre/u) - npw 6-kparHOM OKyHn-
BaHwWu. B papuaHTe ¢ 3-KparHeiM Oky4meBaHueMm otTMeyera Haunbonesluas
peHTabensLHoCTb.

Tabnuua 2

JkoHomuueckas ahheKTUBHOCTL BhipalMBaHUA KapTodens
copTa AKKONbL NpY pazHoMm 4yucne oky4ymsaHui (2000-2002 rr.)

Ywucno - HononHn- -ﬂononnu— F'E*HTa—
OKy4MBa- yﬁgg‘:i” Npubaskal "o n e | ‘TensHsin Cef;g:f”' Bernb-

HUAR, ey YPOXAR, | saqrpathl, |  uMCTbIiA 144 temre | HOSTE,

eq. Wra teHrelra | poxon, Tr/ra U, %
1 (koHTpONL) 479 B B - 385 320,3
2 485 6 1219 8196 382 321,7
3 498 19 3665 24351 375 326,6
4 479 - 2832 - 392 312.4
5 477 - 3563 396 308,2
6 474 4212 - 402 303.7
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Takum obpasom, peaynsrarsl uccnenoaauhﬁ
BaHWE ABNAETCH 3DDEKTUBHLIM TPUEMOM NOBLILLIEHWA -
Todens. [Ans NonyvyeHns MakcumansHon ypoxXaiHocTi chenyer NposBo-
OWTb 3-KpaTHOE OKy4UBaHUE,

Kaprohens misi bbb b Tosapan 6actsin - 12,4 %-ra, ®anmmbl i sesIMANIRR-
thiH - 4,6 % -ra apTTLIpyra CenTirii THTI3ETIH KapTOMEeabil TYNTeYAIH OHTailibl caunt
AHBIKTAIEARH .,

Tyitinai coanep: kaprogeib, TYUTEY, UILIFRIMIBIIBIK,

The ophmui number of potato hillings providing increase of potato yielding capacity
(vield gain of commercial tubers - 12.4 %, total yield - 4 %) is determined.
Key words: potato, hilling, yiclding capacity.

Anpec: 480100, r. Anmartsl, Np-1 AGas, 8
KasHY

(3272) 65-19-48, 64-24-09
(3272) 64-24-09
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BJINSHME BUOMEJINOPAHTOB U YO OBPEHUNA
HA ATPODPU3NYECKUE NOKA3ATENN
KALUTAHOBBIX MO4YB

B. H. Hacues, K.C.-X.H.

Kazaxckuid HauMoHansHelid arpapHbiii YHUBEPCUTET

BaxHylo ponb B CO3AaHMWM ONTUMANLHLIX YCNOBWUW 15l pocTa W
pazBuTUA PacTeHnini urpaT arpo@ruanyeckne rnokasarenyn novesl. Mpwu
unay4eHmn akonormyecky BezonacHblx TEXHONOrviA BO3ASNLIBAHWA NOJe-
BbIX KyNbTYP Hamu BosblOe BHUMAaHWe YOenanocs ynyylleHunio arpodm-
3UYECKWUX KOHCTAHT Nouebl. MconenosaHus NpoBoamMnnce B 3anajgHo-Ka-
3axcTaHckon 0bnacTy Ha TeMHO-KalTaHOBLIX No4Bax B 3epHONaposom
cesoobopoTe C pas3nuyHbiMy BUpaMu yaobpednia: 1. MuHepansHeie: nap
(Pg,) - oauman nienmua (N ) - aposas niuennua (NP, ) - sumens (N, P_).
2. Oprannyeckwne: nap (Hasos 40 T/ra) - oauvas nweHKuua - ApoBan niue-
H1Ua (conoma 03UMOA NUeHWLBL) - SYMEHb (COROME APOBORA NIEHWLBEL).
3. OpravomuHepansHeie: nap (Hasas 40 1/ra) - ozumas nuexdnua (N, ) -
ApoBas nweHuua tNEOPw+ cOonoMa 03WMMON NWEeHWUbLI) - AYMEHL
(N,,P,,+ conoma siposo nwenuubl). 4. CupepansHbie: QOHHUK (Cuae-
par) -03umas niuerHniia - spoBas nwennia (Hasgos 40 1/ra ) - sumeHs (co-
nomMa \poBOA NeHKLkl). KoHTponem cnyxuil BapwadT Bes yaobpehnia.

McnonsbaoBanucb PaMOHMPOBANHLIE COPTA, arPOTEXHWKE BO3LENbI-
BAHWH NOMERBLIX KYNLTYP - 0BLUEnpuHaTasi A5 30HbL. [TNOTHOCTE NoYBs
onpenensnacs metogom H. A, Kaymuckoro. lNocne npoxoxaeHns pora-
LMK HYETRIPEXTIONLHOIO CeBooBopoTa NNOTHOCTL MOYBLI CYLUECTBEHHO pas-
aMyanack no sapwantam onweita (Tatn. 1). BecHoil nocne BCX040B Ky/b-
TYP OHa Bbina HaumeHslei no yucromy napy: B cnoe 0-10 cm - 0,91-
1,15r/cm® 10-20em - 1,07-1,22; 20-30 cm - 1,17-1,25 r/cm?. B cpenHem no
BApMAHTAM ONbITa NNOTHOCTL NOYBLI B NAPOBOM MONe CNeAyLEas; B Choe
0-10em - 1,01 r/om®; 10-20ecm -1,12; 20-30cm-1,20; 0-30 cm -1, 11 r/om?,
MeHbtuas NNoTHOCTL NOYBLI OTMEYEHA NPU BHECEHWW B Nap Haso3a 40 1/ra
v Npu 3anatuke cupepatos: 1,03-1,07 r/cm® 8 cnoe 0-30 cm, yTo Ha 11,6~

14,9 % meHblue, YeM B KOHTpone.
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o
MroTHoCTE NouBsl nog KyneTypamu cesooBopora ¥
No BapuaHTam onkiTa, rlcm?
MNpumexsemble Cnoi UueTsiii | Oaumas
YAOGpeHus | nousl, CJ nap nwenuya rﬂﬂ::iga Aumens
KoHTpons 0-10 1,15 143 1
(6e3 10-20 1,22 1,20 1:;? Hg
ynobpenui) 20-30 1,25 1,23 1,30 1'32
0-30 1,21 1,18 1,25 1,25
% 100 100 100 100
MuHepanbHbie 0-10 1.11 1,12 1,25 1,18
10-20 1,24 1,20 1,27 1,20
20-30 1,25 1,26 1,35 1,31
0-30 1,20 1,19 1,29 1,23
% 99,2 100,8 103,2 98,4
OpraHudeckme 0-10 0,94 0,94 1,08 1,05
10-20 0,98 1,18 1248 113
20-30 1,16 1,24 1,23 1.16
0-30 1,03 1,42 g 2l I 114
Yo 85,1 94 9 93,6 88,8
OpraHo- 0-10 0,93 1,01 1,11 1,06
MUHEPAaTNbHbIE 10-20 1.09 1,16 1,20 1,16
20-30 1,18 1,20 1.24 1,18
0-30 1,07 1,12 1,18 1,13
% 88,4 949 94,4 90,4
CupepansHbie 0-10 0,91 1.05 1.10 1.05
10-20 1,07 1,15 1,19 1.12
20-30 1,17 1,19 1,22 1,25
0-30 1,056 1,13 1,17 1,4
% 86.8 85,7 93,6 91,2

Ipu BHECEHMN HABO3A U CONOMBI NMOTHOGCTL Bbina Ha 14,2 % Huxe
KOHTPONS. BHECeHME HaBO3a Ha hOHe MUHEPANLHBIX vAOBpeHuA cHuxa-
N0 NNOTHOCTL NoYsel Ha 11,6 %, a npu 3anaxmBaHun CUAEpPaToB - Ha
13,2 %. Cuaepauus CnocobeTBOBANa GHUXEHWIO NNOTHOCTH cpasy noc-
ne 3anawxun B 6onLLIESIHA CTENeHWU, YeM HaBO3 Ha hoHe MUHEpanbHbIX Ya06-
peHunid. Mpu BHECEHMW B Nap MUHEPaNbHBIX YA0BPEHWA NNOTHOCTL Mo-
4Bbi Bbina 0AMHaKoBa ¢ KOHTponeM W coctasuna 1,20 v 1,21 r/em?® coart-
BETCTBEHHO.
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Heckonsko 60MbLAas NNOTHOCTE NOYBLI DTMEHEHa Ha Nocesax 03n-
MO MLUeHWLEl N0 CpasHeHuio ¢ YUCTeIM Napom. B ¢hasy kywleHua niie-
HULL! oHa coctasnana 8 cnoe 0-10cm - 1,01-1,19; 10-20cm - 1,15-1,20;
20-30 M - 1,14 - 1,26; B cnoe 0-30 cm - 1,12:1,24 r/cm®. B cpenHem no
BapuaHTaMm nog 03UMOon nWeHuLei NNoTHOCTL notBkl Owiia B Cnoe
0-10cm - 1,15; 10-20 cm -1,19; 20-30 cm -1,24; B cnoe 0-30 cm-1,17 r/em’.

YAnoTHEHWe NoYBbI N0 CPaBHEHWIO C HUCTLIM NApoM 0B BACHSIETCH
oTcyTcTBMEeM 0BpaboTkv NoYBhI B geceHHuil nepuon. BHeceHne oprasn-
yeckvx ynobpexwin (Haso3s, 3anaxusaiie cUAeparToB) CHWM3WNOo NNOTHOCTL
noYBkl NMOA 03UMON NLLEHNLEW COOTBETCTBEHHO HA 5,1wn 4,3 % no cpas-
HEHWIO C KOHTPONEeM.

Mo SPOBOMA NLEHULIEN, NOCESHHOM NOCNe 03UMON, NAOTHOCTL NO-
uBbLl Bbina HanbonbLLER NO CPABHEHWIO C APYTMMI KyNbTypamm: 1,14 (0-
10 cm); 1,21(10-20 cm); 1,28 (20-30 cm); 1,21 (0-30 cm) r/cm?, 41O 3aBmcuT
QT BCHALLKWLA MO APOBYIO MLEHWLY Ha MEHBLUYIO rnyBuHy No CPaBHEHWID
C apyrumn KynbTypamMu.

Ha sapuwaHTax C BHECEHWeM OpraHuHeckoro ypo6perua g cnoe 0-
30 CM NAOTHOCTL NOUBbLI Bbiia MEHbLLE, YEeM Ha KOHTPONE Ha 0,07-0,08 rfem®,
unvm Ha 5,6-6,4 %. Mpw ITOM NpY BHECEHWM HABO3A Ha doHe CONoMBI U
cuaepauun NAgTHOCThL NOYBbI fuina Haumexblue. Paanuune ¢ KOHTPO-
nem ageck cocrtasuno 6,4 %. Brecenue HaBo3a Ha dhoHe MUuHEpanbHblX
yno6pernii NoBLILAN0 NNoTHOCTL, pasHuLa C KOHTPONEM 3eCh YMEHb-
wunack 0o 5,6 %.

Mpw BHECEHWW MUHEPANbHbIX ynoBpeHnini NNOTHOCTb NOYBLI Marno
oTMyanach 0T KOHTPONBHOrO BapraHTa. B 0TAerbHbIX CayHanx oTMEYEeHOo
yBEenuHEHNE Ha 3TOM BapuaHTte Ha 3,2-4,2 % nof SpoBOR neHuLen,
Mon noceRaMu SYMEHs BHECeHMe HaBo3a u CONOMBI B NOYBY yMEHBLLUANo
MNOTHOCTE NOYBLI Ha 11,2 % NO cpaBHEHWIO C KOHTPONEM, COCTaBuB B
cnoe 0-30cm - 1,11 r/cm.

BHeceHue Harn3a Ha (poHe MUHepabHBIX ynobpennii cHU3UNOo Nog,
aYMEeHeM MIIoTHOCTL NoYBbI Ha 9,6 %, a npu 3anaxvsaHii cuaepatos - Ha
8,8 % Mo cpaBHEHWIO C KOHTpONeM.

WameHeHrne NNoTHOCTX NOYBLI HaX0OUTCH B NPAMO 3aBUCUMOCTH
OT MOCTYNNEHUS! OPraHUYecKoro BeUlecTsa ¢ NOXHNBHLIMU 1 KOPHEBbI=
MW OCTaTKamu, HaBo30M, CONOMOMN, 6uomaccoi cuaeparos u T. [ 3a Bpe-
M pOTauuMn B KOHTPOSIE U BTOPOM BapuaHTe (c MUHEpanbHbIMK YA0D-
PEHUAMM) OPraHM4ecKoe BEeLEecTBO B NoYBy NocTynano TONLKO C MNOXHUB-
HLIMW OGTATKaMK, B 0CTalbHBIX AONOMHUTENLHO C OpraHuyieckumn nni
3eeHbIMn yaobpeHuamn,

YMEHbLEeHWE MNOTHOCTY MOYBLI CONPOBOXAANOCH MOBLILLEHNEM
obLen NopucTocTM U OCOBEHHO NOPUCTOCTM aspaumm (rabn. 2).
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Ta6nuya 2
MopucTocTb NOYBLI NOA KyNbTYpamu cesoobopoTa
no BapuMaHTam onbITa, %
MpumeHsemble Cron Yucrem Oauman F'lr._)bsaﬂ ',
ynoGperus 0YBBI, CM nap nwexuua | nwennua | 1IMeHb
KoHuTporb 0-10 57.4 58,2 56 _
; ; D 56,3
(Bes ) j0—20 54,8 55,6 55,2 53,8
yaobpeHuit) 20-30 53,8 54.5 50,0 61,2
0-30 55,2 56.3 537 53,8
MuHepanbHbie 0-10 58,9 58,6 53.8 56,3
10-20 54,1 55.6 53,0 55,6
20-30 53,8 534 50,0 1.5
0-30 55,6 559 52.3 54,5
Opraduyeckue 0-10 65,2 65,1 60,0 61,2
10-20 63,8 56,7 55,2 58.2
20-30 57,1 541 545 57.0
0-30 61,9 58,6 56,7 58,8
OpraHo- 0-10 65,6 62,6 59,9 60,8
MUHEDanbHBIE 10-20 59.7 57.1 565.6 57,1
20-30 56,3 55,6 54.1 56,3
0-30 60,5 58,6 56,5 58,2
CupepaneHbie 0-10 66,3 61,2 59,3 61,2
10-20 60,4 7.5 56,0 58,6
20-30 56,7 56,0 542 538
0-30 61,2 58,2 56,7 57.8

B BapuaHTe ¢ cuieparaMu, HaBO30M WU CONOMONW pasnuyve ¢ KOHTponem
8 cnoe 0-10 cv coctasnsno 3,3-6,9 %; 8 cnoe 0-30 ¢M - 3,0-5,5 %. BHece-
HWe MUHEpPaNbHbIX YA0DPEHWA HE NMOBIWKAIO Ha BENUYKUHY 0Bl nopuc-
TOCTW NO4BLL.

BapuaHTthl ¢ MUAHEpasibHbIMW YA0DpeHus MU UMeny nopucToCTh
noussl, BAN3KYIO K KOHTPO/NsHOMY BapuarTy: 52,3-55,9 u 53,7-55,7 cooT-
EeTCTBEHHO.HnQM BHECEHWW BUOMENNOPAHTOR NOPUCTOCTL NOYBEI BOZPOCNA
nojg o3aumoi niueHnuen ao 58,2 %, nop ocTtasibHbiMW KYNbTypamu -
go 59,3-61,2 %. Yesenuyenue oblien NOPUCTOCTU NPUBENO K yBENYe-
HUIO 1 MOPUCTOCTM aspaumn. B KOHTPONE 3TOT nokasaTesb cocTaBun
gg,c&{o;mmou nweHuuen 19,5-23.2 %, noja octansHbiMy Kynetypamm -15,0-

\ a.
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BHeceHwe BUOMENMOPAaHTOB 3aMeTHO NoBLILLaeT nopmcngc*rt. agpa-
Lan, Mpy BHECEHWM COMIOMBI W HABO3a MO, 03UMON NIEHWLER OHa B(‘LS:
pocna go 18,9-30,1 %, a nop, ocTanbHLIMKW KybTypamm - 40 19.3-3@,8 i
rpy 3analike CMAEepaTos U HABO3a COOTBETCTREHHO - Ao 21,0-26,2; 20,6-
28,4wn 19,2-26,0 %. "

Takum 0Bpa3om, Ans NOBbLILLEHKS arpodUanyecKnx CBOUCTB TEMHO-
KALLTAHOBbIX MOYB NP BO3AENLIBaHIM NMOAEBLIX KYNLTYR 8 cesooboparax
uenecoobpasHo BHECEHWE OPraHuyeckux yaoBpeHii - HaBosa, CoMoMbl

W cuoeparos.

Kapa KypeH TOHLIPAKTAPALIH ArpoH3HKAILIK KacHeTTEPIH Jaia AaKhULIAPLIH Cryain
ANHATHIMBIH ORICTeH/IC WARCAPTY YIIIH OPraHMKaIbIK ThIHARTKHWTEP - KM, cabai
MCH CHICPATTAP €HAIPY AYPHIC CKEHAIN KOPCETUITEH. _ .
Tydinai cosmep: OPraHUKAILIK THIHANTKBIIITAD, AYBICOANK CTICTCP, TONBIPAKTILIL &l
poUIRKATKIK, KACKETTEPI, CHICPATTAP, KAPa-KYPEH TONLIpAKTAp.

[t is shown that placement of organic [ertilizers (dung, straw and green manure crops) in
growing of field crops in rotations is expedient for improvement of agrophysical propertics
ol dark chestnut soils. ma

Key words: organic fertilizers, rotations, agrophysical properties of soil, green manure,
dark chestnut soils.

Apnpec: 480100, r. Anmartsl, np-1 Abasi, 8

KasHAY

Ten.: (3272)65-13-18
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YK 633.2.031 MPHTIN 68.35 47

CUCTEMA YIYHLUEHWS CESIHbIX CEHOKOCOB
B JIECOCTENMHOW 30HE CEBEPHOIO KA3AXCTAHA

B. H. Meweruy, K.C.-X.H.

Cesepo-Kazaxcranckmnin HAW XUBOTHOBOACTBA W BETEPUHAPUN

OaHAM M3 BaXXHENLNX NCTOYHUKOR MoNy4eHnsa BbICOKONMUTAaTENb-
HBIX TPYGbIX KOPMOB B ycnosusx Ceseproro KasaxcraHa SeAsioTes ces-
Hbie CeHOKOCK!. OAHako B NocneaHne rofb sHauuTensHLle nnowaam ar-
PODUTOLEHOZ0B HAXOAATCS B HEYAOBNETBOPUTENLHOM COCTOAHWK, a BO3-
pacT ux Hepepko pgocturaer 10-15 net v Gonee. YpoxanHocTs CyXoi
Maccel He npesblluaeT 5-6 U/ra, a ee BoTaHWIECKWI COCTAB B OGHOBHOM
NPpeAcTasneH anakosbiMu koMnoHeHTamu. Cnaboe pecypcHoe o6ecneye-
HUE CenbCKoro Xo3nncTBa B NOCNEAHEE BPEMS TAKe NPUBENO K 3HAYU-
TENBHOMY CHUXEHUIO 0OLEMOB 3aroTOBKU CeHa, 0CODBEHHO BLICOKOKAYe-
CTBEHHOr0. B HacTosilllee Bpema coaepkaHne KopMm. en, B8 1 kr CYXOro
Bellecrsa rpasocTos pocturaet 0,45-0,47, a obMerHas sHeprus 6,5-7 M.
IoaTomy B cosnasuwleiica oberaHoBke akryansHa paspaboTika agdekTne-
HEIX MEp 110 YNyYLeHWo CTapoBO3PAaCTHLIX TPABOCTOEE U YBEAUYEHUIO
NOCTYNNEHUA NONHOUEHHBIX TRABAHUCTLIX KOPMOB C UX 0OBHOBNSHHOR N0-
wann. C 370l Uenbio HaMW B TEYEeHUE ANUTeNnbHOro nepuoga (1986-
2000 rr.) npoBoanMMCH UccrenosaHms PA3NNYHbLIX NPUEMOB NOBBLILLEH S
NPOLYKTUBHOCTW arpoguUTOUEHO308 ANS NPOU3BOACTEA CeHa B NecocTen-
HOW 30HE CeBEepHOro permoHa pecnybnvkv. B peaynstare obobiieHus
MHOTONeTHIX HayyHbIX AaHHBIX Bbina paspaboTava HanBonee addekTus-
Has CUCTEMA YNyHLUEHWS CTAPOCEAHLIX CEHOKOCORB, OCHOBY KOTOPORA CO-
cTasunu obpaboTka noyssl, CNOCOBLI 1 CPOKM NMOCeBa, a Takke HOPMbI
BbICEBa II0LEPHO-KOCTPELIOBOI TpaBocMeck, Hawbonee NPoAYKTUBHAMR
AONTONeTHeR B YCNOBKUsX 30Hbl. B cucTemy ynyuiueHs BoUINM BbICOKO-
3aTpaTtHas ¥ HU3KO3ATPATHaa TeEXHONArvK, TAK KaK TONLKO UX COBMECT-
HOE NpUMEHEHWE NO3BOAET NPUOCTAHOBUTL AANLHEALLYI0 Nerpanauuio
CEHOKOCHBIX yroann. Mcnonb3osanne Toi MNKM MHOW TEXHONOIUU &8 0C-
HOBHOM 3aBUCWT OT COCTORHUA W COCTasa yNyylwaemoro TpaBocTos, a
Takxe o1 Hannm4md pecypcHoro OﬁeCITE‘-IEHMﬂ CenbCKOX03ANCTBEHHOIO
npeanpuaTisg. Bee npuembl, NPeiycMoTpeHHLIe CUCTEMOIA, pa3pabaTbi-
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Banuchb Ha OCHOBE YCKOPEHHOI 0 3anyxeHua Ha poHe MuHepansHbix yaob-
PeHWiA {NﬁnP:tsKﬁn' Nzumesu:"

Knumar 30Hb1, rAe NPoBoAUINCE MCCNEN0BAHUA, PE3KO KOHTUHEH-
TanbHblid, 3acylwnusblit. CpeaHee MHOroNeTHee KOIMYECTBO 0CAAKOB 2a
rog, 300-320 mm. Bo Bpems nposefeHns nccnefosaduin Hanbonee sna-
roobecneyeHHbIMK B Nepruoa Beretaumn bunn 4 roga, Konu4ecTeo ocai-
KOB B KOTOPbLIE C Masi o asrycT gocturno 261,1; 210,9; 308,3; 201,0 mm,
470 Ha 1,6-1,1 swiWwe cpegHeMHoroneTHen Hopmel (185,0 mm). Peako 3a-
CYLUNMBBIMKM OKAZANMCH 2 M04a, B KOTOPbLIE CymMMa 0ca/ikQs cocTaBuna
147 1 91 mm.

Mousa - HepHO3EeM BLILENOHEHHbIN CPEAHErNYMYCHLIN YMEHBLIEHHON
MOLLHOCTW, coepxalumia rymyca 5,9 %, sutpatHoro asora 9,0-13,0, noa-
BUXHOro docdopa 13,0, obmerHoro kanua 350 mr/kr noyes! (No Maswiv-
Hy), pH-7 5.

BaxHeRWUM NpuemomM B HauanbHbIA Neproa yayHLueHns CeHoKkoca
ABNAETCA paspadoTka NEPHWHbL. B CBA3KM € 3TUM HaAMK U3y4annch paa-
NU4HbIE cnocoBbl MexaHu4eckoil 06paboTiy, KOTOPbLIE BblN CHOPMUPO-
BaHbl 0 BAPUAHTAM B TPYIINBLLE NNYXHbIE 00paboTkn, GesoTeanbHbie 06-
pabotkn u MuHuMansHbele. OcHoBy nnyxHeix 06paboTok cocrasnsana
Benawka (20 cMm) © pasnuyHbLIMK coHeTaHnaMn guckosanua (8 cm) u
¢peseposarma (10 cm). Npu BesoTeanbHbIx 00PabOTKAX NPUMEHSINOCH
rnybokoe nNnockopesHoe poixnerve (20 cm) Takke C BbllueHasBaHHbIMK
coyeTaHuami (auckosaHve 1 hpeseposadue). Npn MUHUManbHbIX 00-
paboTKkax B NepBOM BapUaHTe UCNoNb30BaN0Ch AMCKOBaHUE B 2 cnepa,
BO BTOpOM - (hpeaepoBaHme C Takoi Xe KpaTHOCTLIO 0bpaboTku.

MNepeble age rpynnsl 06patoTk BbINKM UCNONL30BAHLI A5 KOPEH-
HOFO YNYYLIEHWUS, T. €. A8 BbICOKO3ATPaTHOW TEXHONOrMK, NocneHss
(MUHUMANBHBIE) - 415 HA3KO3aTpaTHOM. VICCNenoBaHua nokasanu, 4o cpe-
OW nyxHbix 0BpaboTok Hanbonee ontMManbHble NokasaTenyu Ana pocta n
pas3BuTUA pacTeHuin Npyu KOMBuHMPOBaHHOW 0BpaboTke: auckosaHwet
+Benaluka+aucKoBaHue, rae B cpeHem arposHepreTUuHecknin koagdgin-
uneHT adpdekTnBHOCTH cocTasun 3.4, a OKyNnaemoCTb KanuTanbHbiX 3aT-
pat B TedeHme 1-ro ropa. MNpn BesoreanbHbix 06padoTkax Haudonbwui
adgdekT nonyyeH npu cucteme auckosaHwe +He3nTBansHoe poixneHune -
AMCKOBaHWe, cooTeBeTcTBeHHO 3,1 1 1,1 ropa, B peaynbrare atn 2 nyu-
LWKX BapuaHTa no 06padboTke NoYBbl BbINW BKNIDHEHLI B CXEMY CO3AaHMs
A0NTrOCPOYHOr0 CEHOKOCTA.

IMpy MUHUMANBHBIX 0BpaboTkax HanNyHLLIKME NoKa3aTenn No NPoayK-
TUBHOCTK TpasocTos (37,7 MNx/ra) v okyrnaeMocT KanutasbHbix 3atpar
(1,9 ropa) B cpenHem, 3a rofbl UCCnegosaHnin BuIIM NonyyYeHs! NpK anc-
KOBaHun 8 2 cnepa. B gansHeiwem 31a obpaboTka ucnons3osanachk B
CUCTEME YNYHLLIEHWA CEHOKOCA NPU HU3KO3ATPATHOW TEXHONIOMN,
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Mpu nccnepgoearmn cnocoba nocesa 6uifio yCTaHoBneHo, 4To Tpa-
BOCMECH C/IRAYeT BbiceBarh GECNIOKPOBHO, Tak KAk NOANCKPOBHBEIE noce-
Bbl B XECTKUX BOrapHeix YCNOBUAX O4EHb CUNLHO YrHeTaIoTCS COnyTcray-
OLWLMMK KyNbTYPaMn, HECMOTPA Ha X paHHiown yBopky. Tak, arpoaHepre-
Tudecknia koadduumenT npu GecnoKPoOBHOM MOCEeBe TPas cocTasnser
2,7, B nocesax ¢ NOKPOBHLIMK KYNLTypaMu 2,1 1 Hke. Cpok okynaemoc-
TW KanuTanbHeIx 3aTpar - 1,6 roga npu 6€CNOKPOBHOM CO3/aHWK Tpago-
cT0f 1 4-6 net - Nnpu NoanoKpPoBHOM, NO3TOMY BECNOKPOBHLIA NOCes Kak
Hanbonee NPeanoyTUTENBHBIA BAPWaHT BOLLE B CUCTEMY YIYHLLEHUS ce-
HOKOCa Npu 06enx TexHONOrnax,

N3yvenne pasHsix CPOKOE NOcesa TPpag nokas3ano, 4To Hanbonee
ONTUMANEeH MIONLCKKIA, Tak Kak CHUXAeTCs 3aCOPeHHOCTL MONOALIX Tpa-
BOCTOEB, MMEIOLLKUX MyYLLyIO BNarooBecneyeHHoC T, 3Ha4YUTENbBHO YBenu-
YUBAIOWYIO MX XWM3HecnocoBHOCTL N0 CPaBHEeHWID C APYrMMW CPOKaMK
(MancKMin 1 aBryCTOBCKWI). Tak, HanpuMep, arpoaHepreTUHecknii Koad-
dULMEHT NP MIONBCKOM NOCERE Tpas cocTasun 2,3, npy Manckom - 1,8,
Npwu aBrycTOBCKOM - 1,5,

Mpu UCCNefoBaH HOPM BLICEBA NIOLUEPHO-KOCTPELOBOW TPaBoC-
Mecw DbiIo yCTaHOBNEHO, 4TO A MOJY4EHWS 8. BLICOKWX YPOXAaes Liene-
coobpa3Hee U 3KOHOMWYECKM BbiroAHEeEe Menonb3oBaTk Bonee Huakue
HOPMbI BbiCeBa KOMMNOHEHTOR, 0COBEHHO B HebBnaronpuaTHsie roabl ¢ cy-
XUM BETETALMOHHbLIM NEPUOIOM, KOTAA NPOUCXOLAAT CUNBHOE U3PEeXu1Ba-
HWe GUTOUEHO3a W E10 CaMOPEerynauusa ryctoTbl pacreHnin na-3a nedu-
uuta Bnarv. B peaynsrare HabnioaaTcs NULIHAS NOTEPH CEMSH, Bbina-
OeHue HeYKOPEHWBLUMXCA pacTeHuni 1 aansHeilee CHUXeHWe npoayk-
TMBHOCTK TpasocMecu, Mo Hawum gaHdbiM, 31a HoOpMma coctasuna 70-
80 % 4yucToro nocera rtpas, wim 9,3-10,6 MaH cemaH Ha 1 ra.

Mpw 3anyXeHun NoAroTOBAEHHLIX YHacTKoB HEODXOAMMO MCMNOoTL-
3oBatk HOOBOBO-3NAKOBLIE TRABOCMECH, XKENaTeNLHO NIOLEPHO-KOCTPEeLo-
BYIO, Haubosiee NPUEMNEMYIO NO CROMM BUONOrMYecKUM DCOBEHHOCTAM K
VYCNOBMSIM NECOCTENHON 3CHLI 1 AYHLIYIO O CBOMM KadecTsam Ans npo-
ussoacTea ceHa, CooTHOLLEHWE B TPaBOCMECH 3/1akoB 11 6060BbLIX DOMXK-
1o cocrasnate 30-50 %.

Takum 0Bpasom, B pesyfbtarte MHOTONETHWUX McCNeaoBaHuiA cosaa-
Ha cucTema ynyvtieHus arpodmToLeHo308 Ans NPOV3BOACTEA CeHa, BKAID-
Yaioulas BbICOKO3ATPATHYIO U HU3KO3ATPATHYIO TexHonoruw, lNpu Beico-
KO3ATPATHON TEXHONOMMK OKYNAEMOCTE KanuTanbHbIX 3arpar cocTasnser
1-2 roga nNpu NpUbaBke SHEepPreTMyYecKol UeHHOCTW ypoxas 13,2-
12,7 I /ra. YpOXaiHOCTs CeHa B CPeAHeM 3a rodsl BO BaXHbie sere-
TaUMOHHbIE NEPUOALI COCTABNRET He meHee 60 u, B cyxue - 20-25 u/ra
npu ceBecTonMocT KOPM. Ba. 300-373 tenre/i. Mpu aTOM BblicoKas
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Cxembl co3garns CeHOKOCOB: a) AONroCpPOYHOro (BLICOKO3aTpaTHan TexHonorus ); B) KpaTkocpoYHOro

(HU3KosaTpaTHas TEXHOMNOIMA)

NPOAYKTUBHOCTL CEHOKOca coxpaHserca 5-6 net (pwc., a). MNpn HWM3Ko-
3ATPATHOW TEXHOAOI'MK (PUC., B) NPOLYKTWBHOCTL YNYYILIEeHHOro Tpasoc-
TOH COXPaHABTCH He MeHee 3-X NeT nNpu ypoxanHoctTy ceHa 55-58 u/ra e
GnaronpuaTtHslie ona seretauun rogst v 15-16 u/ra - B cyxue. Okynae-
MOCTh KanuTtaneHkix 3atpar - 2,2-2,5 rofa, cebecTtoMMOCTb KOpM. ef,.
484 teHre/u, aHepreTuHeckasn ueHHocTL ypoxan 31,3-37,7 FOx/ra.

MNpepnaraemast cUCTEMA YNYHLUEHNA CEAHbLIX CEHOKOCOB BhICOKO3(]-
deKTuBHa ANna NPOM3BOACTEA OeLUeBbiX U BbICOKONMUTaTENbHBIX FPYyDLIX
KOPMOE B necocTtenHon 3oHe CesepHoro KazaxcraHa.

Opmanael nana ailMarellIarbl Xachl YIKEH WAaDLIHALIKTAPLIN XKaKCAPTYABIH THIMIIL
Kyieci yowHpmsan. By kapnaitita RakCapTBAFAH WOMIATFLHAAPRIHEH KOFapsl
OHINLIT KOFAPH IIBIFLIHALL TEXHOMOTHANA 5-6 XbUlFa ACiiH, KOHE a3 WIbLIEIHIB
TEXHOAOIMALE 3 KbUira ASHIH cakTanaibl.

Tywinai cosmep: kacht yiKeH won wWalbHALKIAPE, XAKCAPTLUIFAH 1albIHILIK, Op-
MaHALLIANA afimMarst,

An effective system for improving of long-cultivated meadows in forest-steppe zone is
suggested. In this case high productivity of the improved grass stands is maintained during 5-
6 years at capital-intensive technology and up to 3 years at use of capital-saving technology.
Key words: long-cultivated meadows, improved grass stands, forest-steppe zone.

Anpec: 643150 Cesepo-KasaxctaHckana 0bnacTs,
Kbi13b1Kapckuil panoH, noc. buliikyns,
yn. MuctutyTCckan, 1
CesKasHUNXuB,

Ten.: (3152) 2-13-70, 2-16-74
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MPHTU 68.03.05, 34.39.57

YAaK 575. 116 591 1:636

CBA3b NBMEHYUBOCTU NUIMEHTALNUU BONNOC
C BAPUABEJIbHOCTbH) UX MUKPOMETPUYECKWUX
MAPAMETPOB Y KAPAKYJIBCKUX ATHAT

A. C. Mycaega, 3. b. Bceronogos, )1.6.H.

NHCTUTYT OBLWENR reHeTukn ¥ LUTONoriu

O 13 cameix crabo paspaboTaHHbiX BOMPOCOB reHeTHKn Ha ee
CTLike C GMONOrveNn pPasBUTUS - COMNPSHKEHWE rUCTOMUAN0IIOIMYecKnX
npotLeccos 8 xoae dopMuposaHua mopgonormyecknx npusHarkos. Gea
ero peweHuns raybokoe noHuManne 3aKkoHOMepHOCTeR (QopMupaBaHing
MOPGQONOrMyecknx NPU3HakosB HEBO3MOXHO. B HekoTopbix uccnenosa-
HWAX OTMEeYeHO, Y4TO pac‘rymmﬁ BONOC ABNAETCH UEHHbIM MOOBNLHbLIM
06LeKToM, Ha KOTOpOoM Banee OTHETNNMBO YAAETCH CTaBUTL M PelLaTh MNG-
rMe BONPOCKL!, CBA3aHHLIE C rEHEeTUHECKMM KOoHTponem mopdoreHesa.
Hanpumep, KakoBa CBA3b YPOBHA CMHTE3a MeNaHuHa B BONoCsHoM ¢on-
NMKYRE C U3MEHeHueM avametpa hopmupyemore um sonoca? Kak sim-
A10T TONWMHA Bonoca U GopMa ero nonepeyHoro cevYeHus Ha cybhek-
TMBHO BDCI'IDHHHMGQMI:&FI UBET, a crnepoBarenkbHo, n Ha OTHeCeHwne cenex-
LMCHEDPOM KOHKPETHOIC ArHEHKa K TOR i MHOIR macTn? He anan otse-
TOB Ha 3T BOMPOCH!, HENbL3s B CENEKUMOHHOM NpoLecce rnyBoko MoHsTh
MEXaHW3MElI U3AMEHEHWA BhIDAXEHHOCTWU Hacne/ACTBEeHHbIX MDD(DGPIOI’VI‘-{QC-
KMX NPU3HAKOB W HAMETUTh Haubonee pauynoHansHbLIe kpurep 01bopa
MUBOTHBIX N0 deHoTuny.

B 37101 CBA3W HAM NpeACcTaBNseTCH BeCbMa akTyanbHbliM Kak 8 nha-
HE HAKOTINEHWSA GAaHHBLIX NO B3aWMOALIKCTBINIO CONPSKEHHbIX rTMeTDRN3N-
ONOrudecKux NPOUECcCOB pocTa BoNnoCa h el o NUMIrMeHTaL MK, TaK U B Npu-
KNagHOM acnexkTe COBePLIeHCTBABaHNS NPUEMOB CENEKLMOHHON paboTsl,
NPDBECTH MCCNEA0BaHNA TAKOI0 pofa Ha MOAEN DKDAcky BOSIOC kapa-
KYNLCKUX ArHAT U MoauduKkauum ee COOTBeTCTBYIOWMMA MyTauusmm
NOKYCOB, KOHTPONUPYIOLLMX MaCTW.

Wenonsaosannck 06pasubl BONOC ArHAT MacTy kambap pasHeix oT-
TEHKOB, Kapakannakckux CypoB pacuBeTKuy lWamM4ynpok. KDHTDOJ‘IHDOB&I’IDCb
M3MeHeHWe Npo3pPayYHacT U AnameTpa BONOC B OLHUX K TeX Xe Toukax
no ux anydHe ¢ warom 0,34 mm. [daHHbie 23aH0CHMINCE B KOMNLKOTER, W C
NOMOLLBIO KOPPEeNnsAUMOHHOIO W PerpeccMoHHOro aHanvu3oB ycTaHasnu-
BaNAaCh 3@aBUCHUMOCTb Mexay AnameTpom BONoCa 1 ero npo3pavyHocThio.
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Tabnuua 1
KoaddmuuenTtel koppenayum n perpeccum anamerpa n npoapaq“o{r::'
BOMOC Ha PasHbIX yAANeHUAX OT QUCTAanLHOro KoHYMka BOfoca
Y ATHEHKa MacTu KpacHbIW kamMBap N 24/95

CermeHTt

Homep| Konuectao | ‘ TR Jrine
Bonoca, M3MepeHun, Bonoca il | Ramg K
T [ &8 A I b E1LAL R LA

1 3 Kon4uk -0,86+0.5 -20+12 105
35 OcHoeauue -0,2840,18

2 6 KoHuuk -0,88+0,24"**  -18,1+4,9 112
32 OcHoBaHue 0,78+0,12*** 10+1,6 -37

3 8 KoH4uk -0,9240,15"** - 19,2+3.1 102
30 OcHoRalmne 0,09+0,25

4 11 Korung -0,68+0,19** -11,9+3,4 96
27 OcHoBaHune -0,34+0,21

5 g KoHuuk -0,83+0,21**" -35,448.9 153
28 OcHoBaHve 0,27+0,18

6 11 KoH4uk - 0,89+0,15*** -27+4,7 116
27 OcHoraHue 0,19+0,28

7 4 Kon4uk -0,87+0,35" -24 949 8 123
| OcHoBanune 0,25+0,22

8 8 Konuni -0,9710,1*** -22,842 .4 133
17 QOcHoBaHne 0,11£0,18

g 7 Koruuk -0,81+0,26*** -2146,8 98
18 OcHoBaxve 0,35+0,23

10 9 KoHuuk -0,88+0,21°"" 27,4465 116
16 OcHoBaxue  0,08+0,12 §7 M
Cpearee  KoH4uk 0,86£0,027°™ T

Owoaaﬂma . (ME ’.bﬂ.‘io, JUE ey -

E——— Tl .

[Tpumesiarus. KoHuni - - GermMenT m euamm no ol ar
AMCTANLHOIO KOHKA BONOGa i uepe yoaneH 5
Takoe HapacTaHue ymuﬁqnmmw r- m@ﬁmmuw‘mﬂ HacTe. :m. Rm
huLMeHT perpeccni B - nocre: HH; T _- " 3 m me Koadh-

Fy= RO e F, - ap  8onaca, D,- auameTp sonoca.

Koppennunﬂ aommam p>0 99,
- Koppensuusa A0CTOBEPHA Npwu p>0 997,
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B kayectBe npumepa COnpsKeHHOW M3MEHYMBOCTU auamMeTtpa M
NPO3PaYHOCTN BONOC MO MEPE WX POCTA NPUBEAEHbL NMOAYYECHHBIE Pe3ynb-
Tatel No 10 Bonocam oaHoro us araaT N 24/95, oTHECEHHOID K MacTh Kkpac-
Hblid kamBap. [ns kaxooro sonoca paccymMtaHsl KoadduuneHTel kKoppe-
NALMA W PETPECCUN, A TAKXEe MNOCTOsAHHBLIE perpeccun (tabn. 1),

M3 tabn. 1 BWOHO, HTO CBA3L MEXOy AMameTpoM D, u npo3pavHoc-
Thi0 F BONOCa HOCUT MPUHLMNAANBHO Pas3nUYHbIA Xxapakrep B AucTalb-
HOWM KOHWYECKOW 4aCcTh BONOCA (KOHYWK), rae anameTp BuicTpo BO3pac-
TaeT no Mepe pocta Bonoea, ¥ 8 0CTankHoK YacTu Bonoca (ocHoBaHme),
roe TONWHa, XoTa 1 konebneTcs, HO He UMEeEeT YCTOWYWBON TeHOEHUWUW K
BO3pacTaHuio. B koH4Yuke CYLIECTBYET KOPPEnsuWs: ¢ BO3PACTAHWEM
Avamerpa BoNnoca ero Npos3paYHocTk nagaer. B ocHOBaHWK BONOC M3-
MEHYMBOCTE NPO3PAYHHOCTI HE KoppenupyeTt ¢ auvameTpom. OfHEKo
00181 OTAlenbHbIX BONOG (CM. Bonoc 2 B tabn. 1) koadduumenT koppensa-
LK AOCTOBEPEH, HO NO 3HAKY 0BpaTeH aHAaNOrMYHOR KOPRENALWA B KOH-
yuKax, T. 8. 4em TOJWe BONOC B AaHHOW TO4YKe, TeM OH Npo3paqHee no
CpaBHEHWIO C APYrMI TOYKaMK TOr0 Xe Bonoca. Jra npsimas 3asucu-
MOCTb, NO-BUAMMOMY, 0ByCIoBNeHa GOPMDA NONEREYHOro CeYeHMs BOID-
ca. Ecnn BONOC OTHOCUTENBLHO NNOCKUIA NO HOPME, TO KOrfa B [aHHON
TOYKE U3MEPEHWA OH NEXUT Ha NPEeAMETHOM CTeKne CBOei LUMPOKOA CTO-
POHOW, CNOI BONOCA U MENaHWHa Ha NyTK fy4ya CBeTa, HANpPasnNeHHoro Ha
BONAOC, DHYLET MAHUMAENEHBIM, 8 BUAMMGIA OUBMETP BONOCA - MAKCUMATL-
HbiA. HanpoTuBe, KOrga ynioweHHsLIA BONOC NeXNT Ha CTexse y3Kol cTo-
POHONR, TO BMAMMBLIW auameTp Bosioca ByaetT MMHAMAaIbHbLIM, a CHoi BONo-
ca C MenaHWHOM Ha NyTu ny4ya - MakCumansHesM, [ng Bonoc umnuHapu-
4Yeckon HopMbl TPYAHO NPencTasuTh TaKyIo NONOXKXUTENbHYIO 3aBMCUMOCTh
MEXAY TONWMHOW 1 NPO3paYHOCcTLIO.

CpegHue naHHble oNs HeCKONLKUX SIrHAT TOR Xe MacTu, aHanormny-
Hble NPUBEAEHHBLIM B NOCReaHen cTpoke Tabn. 1, npenacrasnedsl g 1abn. 2,
W3 KOTOPOW BUOHO, YTO Y PasHbIx ArHAT MacTtu kambap nabnonaertca 3a-
KOHOMEDHO OTPULATENLHBIA KO3GhOUUMEHT KOPpPEnsauun Mexay D, uF 8
ONCTanNLHLIX KOHUYEeCKWX CermMeHTax Bonoc. B ocHOBaHMKW BONOC 3Ta 3a-
BUCUMOCTL NONOXUTENbLHAA, NOCTOBEPHAA, HO a4YeHb ciiabag. Ouesua-
HO, 40NA CUNLHO YNIOLLEHHLIX BONOC, B KOTOPLIX HABNoaaeTes BLICOKAEA 1
[OCTOBEPHas NONOXUTENLHAA KOPPENSLAA, HEe BEIVKAE, 2 BOMOCH! APYrol
DOpPMbl NOSOGHON NONOXUTENLHOW 3aBUCUMOCTU HE NPOABALIOT.

Ecnu xe conocTtaenate CpefiHWe D, 0CHOBaHUA W F pasHbix BONoOC
Ha OJHOM U TOM Xe YyHaCTKe KOXM Y KXKA0ro U3 siruat (taén. 3), 7o kosd-
GULNEHT KOPPENALIMA OKA3KIBAGTCH OTPUUATENLHKBIM U 115 OCHOBAHWA
BOMOC. DTO 3HAYUT, 4TO Bonee TONCTLIE BONOCHI MEHEE MNPo3paqHsl, 1em
TOHKKE.
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Tabnuua 2
Cpeanune koah(hULUMEHTL! KOPPenALMKY AVaMETPa U NPO2PaHOCTU BONOC
Ha PasHblX yOaneHnAX oT QUCTANbHOIO KOHYMKa Bonoca
y ATHSAT MacT¥ KPacHbIM Kambap

Konuye- r+£m, AwanasoHbl r

Homep | creo ANs pasHbiX BOMNoc
ArHeHKal sonoc, ek W I e

B2 KOHYMK OcHOBaHue KOHYUK OcHoOBaHWe
24/95 10 -0,80x0,06 *** 0,15+0,10 -0,34 --0,97 -0,34 -+0,78
32/95 7 -0,86+0,05"* 0,3120,16 -0,64 --0,99 -0,40 - +0,70
47/93 9 -0,7840,10***  0,11£0,09 -0,77 --1,0 -0,40 - +0,53
49/93 10  -0,87+0,05*** 0,210,156 -0,60 --0,97 -0.44 - +0,90
63/90 T -0,90+0,03***  0,30+0,06*** -0,80--0,99 +0,19 -+0,55
66/98 9 HeT 0,43+0,09*** HeT 0-+0,76
64/90 7 -0,4840,19* -0,05+0,14 -0,84 - 40,28 -0,45 - +0,68

-0,78+0,06** 0,21+0,06* -080--048 -0,5-+043

CpefHes

Mpumevarus. 1 - CPEOHMA KOSHDMULMEHT KOPPENALMK MEXOY AMaMETpOM BOMO-

Ca U ero Npo3pavHocTLIo B OAHKX U TEX Me TOYKaX BONoca ANA PasHbIX BONOC Kaxooro

HUBOTHOTO.

I poctoBeped npu p=0,95.
*** Mpw p>0,997.

OTHOCUTENBHO HU3KWIA YPOBEHL 9TOR KOppensuun moxert obyc-
NnosnMeaTeCH Cneayiowmummy npuHYmuHamm:
~ NpW OAVHAKOBOW BUAWMON TONLUWHE COCBAHWUX BONOC OHU MOTyT
UMETE pasHyio hopmy (LUnnuHapuieckasn, NeHToBKuaHan);
8 PA3HLIX BONOCAX MOXET BAPLUPOBATL pacnpepeneHne menasu-

Ha B OﬁbEME BONOCA, Hecmo'rpa Ha e;mt-suﬁ reuo*mn cocegunx aunoc.

npenenax CUHTes Menannﬂa WK faxe Cyu
33BUCHMOCTD MEXAY ANAMETPOM | bcmbc

gelllecTse BOnoca.

Eule OAUH acnexT npbﬁnéaiﬁ
conocTaBneHnn cpegHnx F :
NAaHHOro ArHeHka ua p; ol Ar
MameTp BOMOC Bbille, YeM Y,
nee anaueHue F byaer
y 8 arHaT Kpa

S KdH

W, Wl EE ¢ ok By

m‘m paénsux SFHAT, T. €. 8CAMN Y
Mam KpacHsii kambap cpenHni
YrAX ACHAT, cnenye‘rnum‘rb.mcpen-

MGRB&IJ.?? Koppensiuyst Mexay cpeaHumu D, F
cHoro kamBapa: r = - 0,62+0,32 npu P = 0,1, 7. e. HIXE

YPOBHS! [OCTOBEPHOCTH, YTO MOXET BbITh CBR3AHO C HEAGTCTATOUHBIM HNC-
nom nce JlEﬂOBaH“Hx HKNBOTHBLIX.

139




Ta6nuua 3

Koppensuva Mexay cpeqHMMHW NokasaTensmu auameTpa
¥ NPO3PaYHOCTH Pa3HbIX BONOC OAHUX M TeX Xe ArHAT
MaCcTK KpacHLIA KamBap ( Mo AaHHLIM MHOFOKPaTHLIX M3MEPEHUIA
B0 MHOTMX TOYKaxX OCHORaHMUA BONoOCca)

Ne arHeHka KonuyecTteo r£m, YpasHeHue perpeccuu
BONAcC, en. F:RDt +B%
24/95 10 -0,64+0.27° -0,82D, + 60
66/98 10 -0,71+0.25* -1,85D, + 104
64/90 7 +0,1440 43 +0,65D, + 25
63/90 7 -0,65+0.37 -0,18D, + 22
32/95 7 -0,81+0.26" -0,81D, + 51
49/93 10 -0,53+0.30 -047D,+70
47/93 9 -0,43+0.34 -0,14D,+ 19
126/89 10 -0,63+0.29" -1,01D,+ 70
-0,56+0.07** =

Beero 70

MMpumevarus. r - cpenHWn KOADMUUMENT koppenalLuy Mexay AMameTpom Bona-
Ca 1 ef0 NPO3PaYHOCTLIO B OAHMX W TEX JKe TOYKax BOMOCA 4NA PasHLIX BOMOC Kawkaoro
KWBOTHOTO.

T gocToBeped npu p=0,95.

***Mpu p>0,997. F - cpeaHas ANA SrHEHKE NPo2padHoCTL BONOC Y WX OCHOBEHWA
8 % OT noToka ceeta mMumo Bonoca; D, - cpeaHwi Ana srdeHka AnameTtp Bonoc y wx
ocHoBaHus, MEM. KoadpuumenT perpeccun F no D) B - nocrostMan perpeccus.

AHanornyHne no CMbBICITY, HO OTNWYHBLIE NO METOOWKE [1aHHbIE 10Ny~
YeHul ana 54 sruar kpacHoro kambapa, 72 - cpeaxere kambapa u 125 -
Kapakannakckoro cypa pacuserki Wwamynpok, D, uamepsinn sbnusn oc-
HOBaHWA Bonoca B 3-x Toukax u Bpanu cpegHiol s 3-x To4ek D, y
Kaxxzoro sonoca. Camu Bonocel pazdusanu Ha 2 rpynnel ¢ D >53 MKm
(ToncTele Bonochl) 1 D<41 MKM (TOHKUE ) U BBIMWUCASUIN CPEAHWIA D, Ans
A@HHOTO ArHeHKa (NO TOJNICTEIM U TOHKMM BONOCAM OTASNEHO U BMEG-
Te). AHaNorMyHO NPOBOAMINCL U3MEPEHWA NPO3PAYHOCTH BONOC Ha yaa-
neHun 8,5 MM 0T AMCTANLHOMO KOHUA Bonoca u cpeaHue F ansa tonctsix
M TOHKWMX BONOC Kaxaoro arHeHka.

YCTaHOBNEHOD, 4TO HEKOTOopble kKoahguiMeHTsl KOPPensuun A0CTO-
BEpPHbLI, HO B nobom cnydyae areqra c Honee ToONcTLIMKM BONocamn He oba-
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3aTeNnbHO MMEIT MeHeea NpospayHLie Bos r:--l_i-,jg;ﬁwujem cny4ae psam-
MO3aBNCMMER USMEHYUBOCTE AFHAT HIO 3THM FID! xam cocTasnsier 10-
11%. BVeCTe C TeM npuuntil SHa4UTensHON HE3aBueuMoCTv M3meHsn-
BOCTW MHANBUAYaNbHBIX F 1 Duwww*@ !.'m Ha npeasigyuem
YPOBHE, TONbKO BMECTO OCOEBHWWW BOJSIOC PEHb oyner nwirv
00 0COBEHHOCTSIX OCOBEl ¢ PaaHbiM FeHOTUNOM.

BuisiBreHo, 410 B xo1e POcTa KaxAoro BoAoca HabNoaaloTCa name-
HEHWA €r0 TONLWMHBI D, 1 npoapaqm.F_.'orppegenHEMoﬁ YPOBHEM CUH-
T€3a MelaHuHa 1 ero pacnpeaeneHus B obseme 8onoca. Ha HavansHom
arane pocra Bonoca ¢ BogpacraHueM Avamerpa BoJloca ero npospav-
HOCTb Nafaet. Ha npokcumMansHoM CerMeHTe BO/I0Ca TECHOW CBA3W Mexay
naMeHeHuAMIK D, 1 F oBHapyXuth HE yAAETCS, 3a NCKIOYEeHNEM OoTaellb-
HbiX BONOC - Nnockoi dopmbl. OaHako U 31ech CBA3L 3Ta "unnio3opHa” 8
TOM CMbICTIE, 4TO peyb uaeT He 06 ocnabneHnn NUrMeHTaumMm nNpw yee-
nu4yeHnun auameTpa BoAoca B X0Ae ero pocTa, a nvilb 0 NoBopoTe nnoc-
KOro 8onoca to pebpom, TO NNOCKOIA CTOPOHOM K Ny4y CBeTa, UCnonbaye-
MOTO 215 MUKPOMOTOMETPUHECKOR DLEHKW COAEPXaHUa MenaruHa. Ta-
Kas nnockas GopmMa BONOCa, BEPOATHO, MOXET BIIWAThL Ha CYOBEKTUBHOE
BOCMDUATUE MACTW WU O0SKHA NPUHKMMATBECA B pacyeTt Hapsagy c© ypos-
HeM coaepxXaHua MenaHuHa, ero TMnom u pacnpene/ieHuem 8 obreme
80N0Ca B Yncne GakTopor, ONPeaenaioLinx MacTb.

C apyroi cTopoHbl, Bonee ToNCTLle BONOCH!, PAcTyLwe Ha OOHOM 1
TOM XE YYHaCTKe KOXW C bonee TOHKMMMW, B CPEeOHEM HBHO MeHee npo-
3padHel (CUNLHEeE NUIMEeHTUPOBaHbI), 4eM TOHKKe. Takum obpasom, 3ax-
nagka Gonee kpynHoro donnvkyna cnoco6CTBYET 1 passuTuio Bonee
MOLLLHOIO annaparta cHTe3a MenaHHE B pamMiKax O4HOro n Toro xe re-
HoTvNA. HAKOHELL, pasHbie ArHaTa, OTHEeCEHHbLIR CenekUMoHepammn K oaHon
MaCTH, MOTYT UMETb PasHyIo CPEeaHIOn TONUUKY 1 NPO3PaYyHOCTL BONOC.
Koppensauus mexay sTMMu napamMeTpamMi MOXeT A0CTUraTh YpoBHS A0-
CTOBEPHOCTU, UMETE Pa3HbIf 3HAK (+ WK =), HO BCeraa ocTaeca O4eHb
Huakon (r < 0,35), A0S CONPAXEHHON NBMEHYMBOCTY CYILLECTBEHHO HE
npessbilwaer 10 %. 370, NO-BUANMOMY, CBA3AHO C OTHOCUTENEHO He3aBu-
CUMBLIM HACMen0BaHueM AMaMerpa BofoC U YPOBHA UX NUrMeHTauum.
MexaHM3Mbl FEHETUHECKOID KOHTPONSA 3TUX NPU3HAKOB, ECAW 1 HE BNOS-
He He 3aBUCUMBI, TO B BLICOKOW CTENeHN aBTOHOMHbI, YTO D3Havaer BO3-
Mo HOCTb AnddepeHUMpoBaHHOro CenekyMoHHOro BO3ASNCTENA Ha st
npuaHakn aake 8 pamkax OAHON MacTK. !

e
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Bip Tyeri Kapakynb KO3KTAPhIHBIH OPIYPIl AHATOMMAIRIK ACHICHICPAS HKaThplars

OCy Npouecinge AKYHIep HHIMECHTAUMACKH MEH GHLIH AHAMETPICPITIN CHNATH MeH
e3apa Gainankic Aapexeci sepTTearen. byn denrinepain ®eke 03reprinTik AcHrenaer
ABTOHOMILIKTBIH XKOTaph! jopexkeac DOAarsIHABIFL Tal eTinres,

Tydinai cosgep: Kapakyib KOILTAPM, HKYH THCMEHTANMACL. HYH AMAMCTPI, HaThip
iHaenl ecy, KeKe 03reprimTik.

The character and degree of interrelation between pigmentation of hairs and their diameter
during intrauterine growth in the Karakul sheep of the same color at various anatomic
levels are studied. A high degree of autonomy of these characteristics a1 level of individual
variability is noted.

Key words: the Karakul lambs, hair pigmentation, hair diameler, intrauterine growth,
individual variabilitv.

Appec: 4800860, r. Anmarsl, np-1 ans-Papadwn, 75
noruy,
Ten.: (3272)48-29-76

dakc: (3272)49-82-17

HH®DOPMALIMA —— : - S
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HT2004K1733

HOBBIE fIUHUK AUPLLIUPCKOWM MOPOMLI KPYTHOIO
POrFATOro CKOTA

? PKUBOTHBIE HOBLIX SIMHUA OTNWHAIOTCA BLICOKON NPOLYKTMBHOCTLIO. YA0M
[ AMHum ArenTi XaHHynaH aa nepey nakrauuio coctasnser 4012 «r,
KUPHOCTH MONoKa 5,35 %, xusas macca 411 kr; nuumn TpangenT - 4428,
| 4,59 1 429 cooTteercTBEeHHO. PekomeHayloTes Ang passefneHus s CXIMK

bepmMepCKkMX X03AUCTEaX.

Tenegpon dnsa crnpasok: 54-79-53

YK 636.4. 082

TEXHOJIOTM4ECKUE O

Ceeepo-KagaxcraHckuit HUM X1BOTHOBOACTBA W BETEPUHAPWN

Cobniogerne TexHONOrMY BOCNPOU3BOACTEA CTafa CBUHEN Npu-
MEHUTENLHO K XO3RMCTBaM Pa3Horo Tyna cneuuanuaauun cnocobeTay-
er Bonee WHTEHCUBHOMY W 3DDEKTUBHOMY UCTONL30BAHNID XNBOTHBIX
Ha 3Tux chepmax. HekoTopble yHeHbie-CBWHOBOALI CHUTAIOT, YTO MHTEHCK-
dmKauna CBMHOBOACTBA W 8ro peHTabensHOCTh BO MHOTOM 3aBUCHT OT
OpraHuaamM BOCNpoOuasoaCcTBa CTaga, MHTEHCMBHOCTU MCNONIL30BaHNE
CBMHOMATOK W XPHKOB, KaK OCHOBHLIX CPEACTE NPOM3BOLCTEA U PABHO-
MEPHOCTI NoNyYeHWs CEBMHWHBLI NO ce30Ham roga.

CornacHo ctatuctmyeckum fAaxHeim Ha 01.08,2003 r., no Ceeepo-
Kazaxcranckoln 0bnacTy HaCYUThIBANOCsE BCETD 68 NeACTBYIOUIMX CBM-
HOBOAMECKUX MUHU-PEPM, B KOTOPLIX coaepxanock 4395 ron. XuBOTHLIX,
T. €. B cpenHem no 65 ron. Ha oaHy muHu-depmy. B nomauirux v dep-
MEPCKMX x03aRncTBax Haxoautes S5 % scero passoavmMoro NorofoBbs.

B cesam ¢ aTumM Heobxopuma pazpaboTka CUCTEMbI BOCNPOM3BOI-
CTBa CTafa CBUHER Ansl Meslkux (pepMepckux ¥ nuuHbIX NMoACOBHbLIX XO-
asgicTe. B ee OCHOBE AosikHLl BLiThb NepefoBLie NMporpeccuBHLIe ane-
MEHTEI TEXHONOM MK, NPpUMEHABMLIE B MUPOBOIA NPakTuke CBMHOBOACTBA
¥ aganTUPOBAHHBIE K KTUMATUYECKUM, 3KOHOMUYECKUM W COUMANBHBIM
yenoeuam CesepHoro KazaxctaHa. Kpome 1ore, ocoboe MecTo cneayer
yAenuTs pecypcocheperaiolum anemeHTam, NO3IBoNAOLWNM MUHUMUIK -
poBaTh NPOM3BOACTBEHHbIE 3aTpaThl. CucTema BOCMPOU3BOACTBA CTafa
g (hePMEPCKMUX XOIANCTBAX AOMKHA BbITh NNAHOBOI M XOPOLIO OPraHU30-
gartoi. TONGKO B 3TOM CNyHae MOXHO ByAIeT NonyuuTs HeoBxoaumoe Ko-
NUYecTBO MONOAHAKE U B TP /EMbLIS CPOKM.

WconeoBaHua 1 Cb Ha cneuuansHo cosnaHHoi npu Ce-
pepo-KasaxCTaHCKOM HMH :sf_i_sqmoaa,qcma M BETEPUHAPUN CBUHOBOA-
qeckoi MuHU-PEPME, Ha KOTOPOH B TeHeHne 6 net eé CyulecTeosanus
npunsnv 11 TYPOBBIX ONOPOCOB. Y4uThiBas MHOrONETHIE UCCNEAOBAHUS
oToena csnnom MO CRABHNTENBEHOMY U3YHEHMIO NPOAYKTUBHBIX Ka-
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YECTB PA3NVYHBLIX NOPOJ, CBUHEN Kak Npy YUCTONOPOAHOM palBe/eHnn,
TakK v NpY CKpeLLMBaHWK, A8 KOMNNeKToBahua crand Obin BoIBpaHs
KWBOTHbIE KpynHOW Genoi nopodsl, nokasaswue, no npeasapuTenbHon
OLEHKe, CPpaBHUTENbHO XOpoLwne pesy/bLTaThbl.

McchenoBaHusimMn no ONTUMMUM3auumy noronoeks 1 CTPYKTY kbl CTana
BLISIBAIEHO, YTO CPEAHEraA0BOE NMoronoBbe OCHOBHLIX CBUHOMATOK COCTAR-
nseT 6 ron., Xxpakos-npovssocauTenen - 2 ron.

Yerex npou3BoACTBEHHOW AeaTeNnsLHOCTY B CBUHOBOACTBE obycnos-
AUBASTCS BO MHOIOM MPaBnibHO HANAXEHHBIM BOCNPOV3BOACTBOM CTa-
N2 CBUHEIR, BKIIOHAIOLWWM OCeMEeHeHne MaToK, WX NOAroTOBKY K 0nopocy,
nposeaeHne onNopoca u BbipallivsaHue NOPoCAT-COCYHOB.

Ha ocHoanuw rpaduka nevedbHo-npoGUNakTMHECKUX 1 NPpOTUEO-
3NU300TUHECKUX MeponpusiTrid 3a 8- 10 cyT. A0 Havana cnyqku nposoin-
Y CTEPUNM3ALIMIO XPAKOB-NPOU3BOAMTENEIA CTRENTOMULIMHOM, OAHOKPAT-
HO. CBUHOMATOK, OTBUTBIX AN Cnyqky, oBpabarteiBani TPYBUTAMWHOM.
Yepes MecsiL, NOCNE Cy4KM NPOBOAWIN 2-KPaTHYIO BAKLIMHALMIO NPOTVB
Boneaxn Ayeckn u nentocrnnpoaa.

Ocofoe BHuMmanuve cnegyeT obpallars Ha BeIABNEHUE CBMHOMATOK,
HaXOOALUMXCS B NON0BON 0XxoTe. OCHOBHbIE MATKW NOCTYNAIOT B CNYNKY
Yepea HEeCKONLKO AHERA NOCAEe OTLEMA OT HUX NOPOCAT, NOITOMY WX HA/l0
NOArOTOBUTE K CNYYKe ele B Te4eHne NoacocHora nepuoaa. Bce CBUHO-
MaTKy A0/DKHEN HAXOAWTBCA B XOpolwem (GKr3nonorvieckoM CocTosRum
ana o6ecneyeHs BHICOKON ONNOAOTEOPAEMOCTH, XOPOLLET0 PasBUTHs 3M-
HPUOHOB 1 NONYYEHUS] MHOTOYUCNIEHHBIX U 3A0POBLIX IPUNN0A0E. Xpsi-
KM-NPONM3BOAUTENN HA MUHK-(epMe FBASIDTCA KNMHNYECKu SA0POBLIMA,
AKTUBHBIMYA B NONOBOM OTHOLLEHUA M UMEIOT 3aBOACKYIO YNUTAHHOCTD.

B cBS3y C ManbiM MaTOHHLIM NOrOAOBLEM Ha MVHW-(EpME 3KOHO-
MUYECKM BbiroaHa pydHas cnyyka. [ng CKYCCTBEHHOrO 0CEMEHEHNS TPE-
GyeTcs creumanbHelid NYHKT ¢ 060pyAoBaHUeM, MHCTpyMeHTamu 1 npu-
Bopamu, 4To Honee NOAXCANT 1A KPYTMHBIX XO3HACTB.

Ha MuHu-chepmax NnpeanoYvTuTeneH TYPORhKIA OMOPOC, KOrAa Nopo-
CST M3 MHOFOMMOAHBIX NOMETOB MOACAXMBAIOT K APYIOA CBUHOMATKE.
TypOBbIA ONOPOC NPOXOAUT BECHOW U OCEHbIO.

OcemeHeHe MaToK MPOBOAUOCH Ha MUHW-GEPME B 3aroHe, BO Bpe-
Msi NPOryAIKK, Ky/a K CBUHOMaTKaM eXe[IHeBHO MOANYCKann Xpsika. Takum
oBpasom, Buina ycTpaHeHa Tpyaoemkas onepauus Mo OTBUBKE MaToK B
OXOTE U UCMONB30BAHMIO XPAKOB-NPOGHMKeS, OcemeHeHHbie CBnHomar-
KM OCTABANMCH B TOM e KNeTKe, U Ha CNnesytomin AeHb Noc/1e ocemeHe-
HWS! OHW NOBTOPHO CYYANMCh C TEM Xe Xpsikom. durkcnpoeanics para
CnydKku, HOMEpa Xpska U MaTki. Takas TexHuka nposeaeHis PY4HOR Ccnyuxkn
nanbonee npuemnema And Menkux gepm, Tak Kak XMBOTHbIEe nony4aT
MOLWMOH W He TpebyeTcs Bonbuwnx 3aTpar Tpyaa.
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Bt:‘ero B 2002 r. ocemeHeHo 15 CBMHOMATOK. TPOAOMKUTENLHOCTD
Cy4HOW kOMNaHuy He npesbiliana 30 cyT. B nepByto 0XoTy AoA0TBORHO
ocgueHeno S“? % BCEX CBUHOMATOK, BO BTOPYIO - 20 %. [0 UToram ngp-
BOW 1 BTOPOW OXOTbl PE3YNLTATUBHOCTL OCEMEHEHMA cocTasuna 87 %
HTO HECKONbKO HIXKE, YeM Ha KPYNHbIX (hepMax 1 KoMnaekcax. 3To Oﬁbﬂ.{:—'
HAETCH NpUMMEHeHeM Tam Bonee NporpeccMBHONO MCKYCCTEEHHOO OCe-
MEHEHWE, NP KOTOPOM OCYLLECTENSIETCH KOHTPOSb 33 KAYECTBOM CeEMEHM
L{TO HEBO3MOXHO NMpu py4Hon cnyyke. OgHako CHUXeHne 3¢¢|en<maHor-‘
Tv 8 npenenax 5-8 % He cTonk CYLUECTBEHHOD, TaK KaK YMEeHbLWAaKTCS M.‘:‘;-
TepuaneHeie 1 TPYLOBLIE 3arparbl.

C uensio onpeaeneHns BAMAHUS MHIAMBUAYANBHBIX KAYeCTs XpaKos
Ha pesynbTaTMBHOCTL OceMeHeHnd Hbina caenaHa suibopka no xpakam
ncnonbsyembiM B cTage B nocnenHue 2 rona (tabnuua). '

PesynsraTMBHOCTL OcemMeHeHus No OTLOBCKOMY cTaay 3a 2000-2002 rr.

R | Konusecrtso B Tom “ucne:
1 Hwepyxpﬂb;;bl“‘ HOMKZ?IJ?K nocne nepsoro | nocne Eir_o_pzrt‘)_

| oCemMeHeHus oceMeHeHnsa

| ron. | % on. | %

;12 ; 19 13 68 3 16

i 13 10 77 1 8

gz 5 3 €0 1 20

3 2 67 1 33

MNpoaHanuanpoBaHsl 40 BapuaHTos nond
U3BOANTENAM. Peaynbra'manoc?“b ocemeueﬁmzpi r:'li%::lg 353’7(3“:1?%2:
[enbHblM XpAKaM Bapeuposana ot 77 ao 60 %, Bo 81opyio - o1 33 0o 8 %
Hawnboneiiee KOMMYECTEO MaTOK OceMeHeHo xpsikamu Ne 17, 27. C yueto \
NOBTOPHbIX OCEMEHEeHW CBUHOMATOK, NPOXONOCTUBLUMXCS s': nﬂ-payio t;:.m“f
Ty. A0N8 TNOAOTBOPHLIX OCeMeHeHWRA coctasuna 80-100 %. Y xpskos
No 17,27 - 84-85 %, T. €. 5iBHbIX pasnuuuit MeXay XpaKamu B peaynsra-
TBHOCTI OCEMEHEHMS HE OBHAPYXEHO. A :

Araemble TEXHONOMMHEeCKWE PeLeHns pas-

MenKkix Gepm NMo3BONSIOT NOALEPXMUBATL
A4 Ha [IOCTATOYHO BbICOKOM YPOBHE,
e _ CUCTEMbI, OCHOBaHHOK Ha TEXHWUKE PY4YHON
CryuKn B -~--- 0 CT2 O-BbINYNbHLIM COAepXaHneM, obecnesu-

oo TBHOCTL _:?:::B:gge asyx oxot 87 %.

yne: A OCEMEHEHWS B Neps

HeoBGXoAMMO T BU3YanbHLIA KOHTPONL 33 Kaqecrsos géomg:?x
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CUCTEMOI KOPMIEHWS XPAKOB ¥ CBUHOMATOK. 3a CHET MHAMBUAYANbHEIX
Ka4ECTB XPSKOB-NPOU3BOAMTENEH PE3YNLTATUBHOCTE OCEMEHEHUA B Nep-
BYIO OXOTY MOXHO MOAHSITL A0 77 %, 4TO COOTBETCTBYET YDOBHIO MCKYCCT-
BEHHOTO oCEMEHEHWS. TDOBEPEHHENA B YyCAOBUAX MUuHU-hepmbl cucTema
BOCMNPOW3BOACTEA CTafa Nno3BONSeT Nosyiars 0T OAHOM CBUHOMATKK 33
ron Honee 2-x onopocoe, 17-19 ron. NopoCcHT XUBOK MaCcCOW B 2-MECHY-
HOM BO3pacTe 15 ki u Honee.

[Harein depmanap xaraafikiyaa Ypravikl WOWKATAP MEH XPHEKTApAbl 0AADIBIF fno
JOTRANBIK, epeKINeTiKTepis ecKepe OTHPLIL HHTEHCHBTI [aiiajany Tociiiepi, ypra-
BT LOMKATADAB YPhIKTAHALIPY TEXHOAOTHS AP XKacaral

Tyilinai cessep: 1wplKanap, Ta0lH ©CIpY, YPFAIAl NIOWKANAPAL YPEIKTAHARIPY.
IarsH-epmManap.

The methiods of the most intensive use of sows and boars with regard to their biological
peculiarities in conditions of minifarms, sow insemination techniques and organization of 2
rounded farrow system are developed.

Key words: pigs. herd reproduction, sow insemination, minifarms. rounded farrows.

Appec: 6543150, Cesepo-KasaxcraHckas 06nacTb,
KbI3LIKapCKWUA PainoH, Noc. BUikynb,
yi. MHcTuTyTCKas, 1
CesKazHUMAKuB

Ten.: (3152)2-13-70,2-16-74
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