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B docmuoicenuu 661c0K020 ypoena 06U0102UNECKOl NOTHOUCHHOCHU KOPMJIEHUA CENbCKOX03AICI6CHHBIX
nmuy pewiaioujee 3HaUeHUE UMeem 0002auieHue KOMOUKOPMOE KOMNICKCOM OUOI02UYECKU AKMUBHBIX 000a-
60K - npemukcamu. Opzanusayua nNPou3600CMea 6bICOKOKAUECMEEHHBIX NPEMUKCOE AGNACMCA AKMYATbHHIM
Hanpaenenuem 6 pazGuUmuu Ome4ecmeeHnoil KOMOUKOPMOGoN npombiunennocmu. OOHUM U3 MUHEPATbHBIX
61006 CbIpbs, 000bI6aembim na meppumopuu Pecnyonuku Kazaxcman, npuzoonsvim 013 UCnonb308anus 6 cenb-
CKOM Xo03aiicmee, 8 RPOU3600CHmEe NPEMUKCOE ABaemca gepmuxkyium. B Kazaxcmane umeromcs 6onvuiue pe-
cypcol eepmukyaumos. Llenvio uccnedosanus agnaemcs onpeoenenue 4enecoo0pasHoCmu UcCnoa1b306aHUA NPU-
POOHO20 munepana eepmukyruma Kynanmayckozo mecmopoyicoenus 6 Kauecmee HAnOJIHUmMeNsA nPpu RPOU3800-
cmee npemMuKkcos U KOMNOHEHmA npu NPou3e00cmee KomMoukopmos. Onpedenenvl uuko-xumuuecKkue noxka-
3amenu NPUPOOHOZ0 MUHEPANA 6ePMUKYIUMA. AHANU3bL UCCIE006aHUA GbINOJIHAIUCY 6 HAYUHO-UCCNE0064-
menbCcKoll 1adopamopuu no OUeHKe Kauecmea u 6e3onacHocmu npoooGoIbCMEeHHbIX RPOOYKMOE Anmamun-
CK020 mexnonozuueckozo ynuseepcumema. Ilposedenvt uccnedoganus no ucnonviosanuio eepmuxyruma Ky-
JAHMAYCKO20 MECMOPOICOCHUA KAK HANOTHUMENA-Pa3dasumens npu npou3goocmee npemukcog. bvino ycma-
HOGNEHO0, YMO NPUPOOHDLIL MUHEPAT 6EPMUKYIUM 001A0AEM XOPOULell CoInYYecmblo, HU3KOU 61a)NCHOCMbIO, He
CeHCUBACMCA, NOINMOMY UCNOIbI06AHUE GEPMUKYIUMA 6 NPOU3IEOOCHIEE NPEMUKCOE CROCODCmEyem nogvluie-
HUIO COXPAHHOCMU OUON0ZUYeCKU AKMUGHBIX geujecme. OnpedenieHbl OnmMumanbHoe 6pems npedeapumenbHozo
CMeUUBAHUA MUKPOKOMROHEHMOE6 C HanoaHumenem-eepmukyiumom. C 66000m eepmuKyiuma nocie mpemao-
el MUHYymbl cmemueanua Kolppuyuenm sapuayuu cocmaénsem 6,63 %. Beoo munepana ¢epmuxynruma ¢ co-
Cmag npemuKca 01a20RPUAMHO 6/IUACH HA NPOUECC CMEUUGAHUA U 00HOPOOHOCY 20Mm 060l npodykuuu. Mu-
Hepan 6epMuUKyIUm CHUINCACM 6IANCHOCIb NPEMUKCA, 00/1a0aem Xopouiell Cblnyuecmbio, RPensamcmeyem pac-
CI0EHUI0 KOMROHEHMO08 npemMuKca npu mpancnopmuposanuu. Odujee pemsa cmeuiueanus npedgapumenbHvix
cmeceil npemukcos cokpauwjaemes 00 4 munym. Hzyuenue munepana éepmuKynuma 6 cocmaege npemuKca, yco-
6epULEHCIG0BAHUE MEXHON02UYECKOT CXeMbl RPOU3B00CIEA NPEMUKCA NO360AUN RPOU3EO0UINL OMEYECHBEH-
HblIl NPEMUKC 6bICOKO020 Kauecmea.

KiioueBnle cioBa: BEPMHUKYJINT, MPEMUKC, HANIOJHUTEIDb, TCXHOJJIOI'US, KOMﬁHKOpM, CMe-
IHIMBaHUs.
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Ayblnmapyauivineieol Kycmapoli Ouo0a02UANbIK MONBIKKYHObL A3bIKMAHOBIPYOa Kypama dcemoi 6uono-
2UATIBIK Oenicenodi 3ammapovlly, KewleHin CaKkmaaiimpli — npemMuKcnen oamvimyostyy mansi3vl 30p. Kozapwel cananvt
npemuKc OHOIpicin 0ambinmy OmaHObIK Kypama dicem OHOIpICiH 0ambimyoa €3eKmi Oazvim 00nvin maodvliaobl.
Kazaxcman Pecnybnukacel meppumopuscslinoa onoipinemin, ayvli wiapyauslivleblHOd, RPeMUKc oHOIpicinde Koj-
OaHbBLIILIN JCYP2eH MUHEPANObl WUKIZammapea eepmuKkyaum xcamaovl. Kazaxcmanoa eepmuxkynummir; 6aii Kopul
oap. 3epmmeydiy maxcamovt Kynanmay xen opnvinan wiblzamvin éepmuKyiummi npemuxc OHOIpicinOe mon-
mobIpuli-epimKiue. peminde JHcoHe Kypama dcem OHOIpicinOe Kypayblui peminoe Ko10anyovt 3epmmey. Taouzu
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MUHEPAN 6epMUKYIUMMIY (DUUKA-XUMUATIBIK, KOPCemKiuimepi aHblKmanovl. 3epmmeyoin, manoaynapol Anmamol
MEXHON0ZUANBIK, YHUGEPCUMEMIHIY, mamMax, OHIMOEpIiHiY canacvl MeH Kayinci3oizin 0Oazanay 2olivimu-3epmmey
3epmxanacvlnoa Jncypeizindi. Kynanmay eepmuxynumin npemukc oHOIpicinOe moamulpului-epimkiui peminoe
KO0aHy mypansl 3epmmey HIMUICEC MAOUU MUHEPATl 6EPMUKYTUMMIN bLAZATObLIbIZbL HOMEH, CYCHIMANObIZbL
JHCO2apbl, HCADBICKAK, eMec Kacuemmepi OHbl BPeMUKC OHOIpICiHOe KOI0aHYOa, OHbIY KYPAMBIHOA2bL OUOI0ZUATBIK
Oencendi 3ammapovly JHCAKChl CAKMANYbIH KAMMAMACHI3 ememinodizin kopcemmi. Bepmukynum munepanvin
npeMuUKC KEpamblHOA KONOAHy apanacmuipy npoueci meH OAailblH OHIMHIH OipKenkinizin caxcapmmol. Bep-
MUKYTTUR-MOTMBIPLIULIH MUKPOKYDAYLIMAPMEH al0bIH-A/14 apanacmulipyobly; OHMaiiibl YaKblimbl AHbIKMAIObL.
Ilpemukc Kypamvina eepmuKyiummi Koaoanyoa 3 MUHym apanacmauipyoan Keilin éapuayus kodgpuyuenmi 6,63%
Kypaosvl. Bepmukynum munepanst npemuKcmiy, vli2anoblibl2bll momMeHOemeoi, cycbimaiobl oHiM H0n2aHObIKMan
macweimanoay Kesinoe npemuKcmiy Kabammauywin 6010bipmaitovt. Ilpemukcmity anovin-ana KOCRACLIH apanacmolpy
yaxpimul 4 munymga oeiiin Kpickapmuinaowt. Ilpemukc Kypamvinoa eepmuKyiummi Koioamny, npemukc oHOIpicinin
MEXHON0ZUANBIK, CHI30ACHIH JHCEMINIOIPY OMAHOBIK, HCOAPbL CANATbL HPEMUKC OHOIPYOI KAMmMAMAchl3 emeol.

Herizri ce3nep: BepMHKYJIUT, MPEMHKC, TOJTHIPFBILI, TEXHOJIOTHS, KYpPaMa jKkeM, apajaacTbIpy.
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In achieving a high level of biological usefulness of feeding poultry, the enrichment of compound feed
with a complex of biologically active additives - premixes is of decisive importance. The organization of the pro-
duction of high-quality premixes is an important direction in the development of the domestic feed industry.
Vermiculite is one of the mineral raw materials mined on the territory of the Republic of Kazakhstan, suitable
for use in agriculture, in the production of premixes. Kazakhstan has large resources of vermiculites. The aim of
the study is to determine the feasibility of using the natural mineral vermiculite from the Kulantau deposit as a
filler in the production of premixes and a component in the production of animal feed. The physicochemical
parameters of the natural mineral vermiculite have been determined. The analyzes of the study were carried out
in the research laboratory for assessing the quality and safety of food products of the Almaty Technological Uni-
versity. Studies have been carried out on the use of vermiculite from the Kulantau deposit as a filler-diluent in
the production of premixes. It was found that the natural mineral vermiculite has good flowability, low humidity,
does not cake, so the use of vermiculite in the production of premixes helps to increase the safety of biologically
active substances. The optimal time for preliminary mixing of microcomponents with vermiculite filler has been
determined. With the addition of vermiculite after the third minute of mixing, the coefficient of variation is
6,63%. The introduction of the vermiculite mineral into the premix has a positive effect on the mixing process
and the uniformity of the finished product. The mineral vermiculite reduces the humidity of the premix, has
good flowability, and prevents the separation of the premix components during transportation. The total mixing
time of the premixes is reduced to 4 minutes. The study of the vermiculite mineral in the composition of the pre-
mix, the improvement of the technological scheme for the production of the premix, will allow the production of
high-quality domestic premix.

Keywords: vermiculite, premix, filler, technology, compound feed, mixing.

Beeoenue CHU)KAeT IMPOJIYKTHBHOCTH, BBI3BIBAET OOJIE3HU

Bosbiioe 3HaYeHHE B KOPMIICHHUH CEJib- 1 NAJeK, YXYAIAET KaueCTBO MPoayKiuu. Jlis
CKOXO3SMCTBEHHBIX >KUBOTHBIX M ITHI[ UMEIOT pelieHus TaHHON TpoOIeMbl He0OXOAUMO 000-
MUHEpPAJIbHBIE BEIIECTBA M UX HOPMUPOBAHHOE ramarbh KOMOMKOpMa KOMILIEKCOM OHOJIOTHYe-
KCIIOJIb30BAHUE ISl TIOBBIIICHHUS POIYKTHBHO- CKM aKTHBHBIX J00OABOK - mpeMukcaMu. I1o3To-
CTH >KMBOTHBIX. HeocTaTok MuUHEpaabHBIX Be- My OpraHu3alus IPOU3BOACTBA BbICOKOKAYE-
IIECTB B palMOHE HAHOCHUT OOJBIION yiepo CTBEHHBIX TPEMHUKCOB SBIISETCS AaKTYaJIbHBIM

NTULEBOJACTBY, CHEPKHUBAET POCT IIOTOJIOBbS,
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HalpaBJIieHUEM B pa3BUTHUM OTEUYECTBEHHOU
KOMOUKOPMOBOH ITPOMBIIITIEHHOCTH.

Ilockonbky m03bI BBOAA B KOMOHMKOPM
OMOJIOTUYECKH aKTUBHBIX BELIECTB: BUTAMHHOB,
MHUKPO3JIEMEHTOB (J)EPMEHTOB M T.[. OYEHb Ma-
Jbl, U HETOCPEICTBEHHOE CMELIMBAHUE UX CO
BCEM 00BEMOM KOpMa HEe TapaHTHpYeT paBHO-
MEpHOT'0 pacrupeneeH!s] BBOAUMBIX KOMITIOHEH-
TOB, IIMPOKOE PACHPOCTPAHCHHUE IOIYIUIIO
MIPOM3BOCTBO IPEMHUKCOB.

B mpemukcax OOBIYHO HCHONB3YIOT Cie-
OYIOIINE MUHEpaibl - OCHTOHUTBI, MHHEPAJbI
Tpynmsl meonnToB, u3BecTHsK [1]. IlpuponHpie
MUHEpaJIbl: [CONNUTH, OCHTOHUTHI, BEPMHKYIIU-
THI ¥ OUTIIO(UTH — TTO3UTUBHO BIUSIOT Ha TIEpe-
BapUMOCTh IHUTATEIbHBIX BEIIECTB KOPMOB H,
KaK CIIE/ICTBUE, CIIOCOOCTBYIOT YIYYIICHHUIO HX
KOHBCPCHHU, MOBLIMNICHUIO NPOAYKTUBHOCTU KHU-
BOTHBIX M NTHLIBL

OILHI/IM N3 MHUHEPAJIbHBIX BHUIOB CBIPbA,
noObiBaeMbIM Ha TeppuTopru PecnyOmukm Ka-
3aXCTaH, NPUTOAHBIM VISl UCTIONB30BAaHMUS B CETIb-
CKOM XO3sliicTBe siBIsieTcsl BepMUKYIUT. B Kazax-
CTaHEe MMEIOTCSI JOCTATOUHBIE PECYPChl BEPMUKY-
nutoB. Ha bapuunckom mectopoxnernu CeBepo-
Kazaxcranckoii oOmacti 3amachl BEPMHKYIUTA
COCTaBIISIIOT 2 MIH.T., Ha Kapatacckom mecto-
poxkaennn 3amanHo-KazaxcraHckoil obnmactu 3a-
ackl COCTABIISIOT OoJee 2 MITH.T.

B wuccnepoBanmsax CepOckux yueHHBIX
HeBuu u ap. [2] u3ydeH MUHEPAIBHBIH COCTaB
UMIIOPTHBIX NPEMUKCOB, C IIETbIO BBISBICHUS
MOJIE3HBIX MCKOMAEMbIX B NMPEMUKCAX VIS MPO-
HU3BOJACTBA OTCYCCTBCHHBIX MW 3aMCHICHHUA HM-
MOPTHBIX IMTPEMUKCOB Ha PBIHKE. ABTOpBI CcTaTbu
JIeNIA0T BBIBOJ, YTO KOPM C HMMIIOPTHBIM Mpe-
MHKCOM TIOKa3aJl XOpOIIHME pe3yJabTaThl MpHu
BbIpalllUBAHUW NOTHUIBLI U CKOTA. MI/IHepaﬂ KIIN-
HONITHJIONIUT OTHOCHUTCSL K TPYIIE LEOJUTOB.
bnaronaps cBoeMy cOCTaBy M XOpOLIUM Xapak-
TEPUCTHUKAM LCOJIUTHI HAXOJAT IIHWPOKOEC IIpU-
MEHEHHE B PA3JIMUYHBIX OTPACISIX MPOMBIIIICH-
HOoCcTH. X mcrnonp3oBaHUe B CENBCKOM XO35H-
CTBE ITOKa3aj0 OTPOMHBIE MpenMyInecTBa. BoI-
SIBJICHUC KIIMHOIITUJIOJINTA B KAYECTBE NCXOAHO-
ro MHUHEpasa B BEICOKOKaYECTBEHHBIX 3apyOek-
HBIX MIPEMHKCaxX MOJATBEPKIAET HEOOXOTUMOCTh
0ojiee MOJHOTO M KOMIUIEKCHOTO HCIIONIb30Ba-
HUSI MUHEPAJIbHO-CHIPHEBBIX PECYPCOB B MPOU3-
BOJICTBE KOMOUKOPMOB.

Jlo6aBKa ¢ KJIMHONTHJIONUTOM CIIOCOOHA -
COpOMpOBaTh TOBPEKIAIONITIEC TOKCHHBI, TTOTCHITH-
ATLHO CIIOCOOHBIE 3aMEISITh POCT KHUBOTHBIX [3],
BIUSITH HA MOP(OJIOTHIO KHIIIEYHHKA, CHIDKATh pH
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1 KOJIMYECTBO MAaTOT€HHBIX OaKTepHi, YTO TO3BO-
JAET TNPEITIONOKUTh, YTO 3I0POBbE KHUILEUHHKA
TITALEI MOYKET OBITH YITydIneHo [4].

OMaM u Jp. [5] usyuanu BiussHUS 100aB-
KU TeonnTa (KIMHONTHOJNTA) Ha IPOIAYKTHB-
HOCTh M COCTaB KPOBH LIBIILIAT-OpOIIIEPOB, KO-
TOPBIM B PAalMOH JOOABIISUIN COJICHYIO KOJIOZE3-
Hyl0 Boay. LlpImuisita ynmoTpeOisuid COJICHYIO
KOJIOZIE3HYIO BOAY, coaeprkainyio 3 % Leonura
u 6 % 1eonuTa, COOTBETCTBEHHO. DPUTPOLIUTHI,
reMOTJIO0MH U 00BEM SPUTPOLIUTOB OBLIH yBe-
JUYEHBl Y MBIIUIAT, MONydaBImux 3% meonnTa
10 CPABHEHUIO C KOHTPOJIBHOU IPYIIION.

[lo pesymbraTam wuccienoBaHUi n00aB-
nenue 3% LeonauTa B MUTHEBYIO BOAY LIBIILIAT-
OpOHJIEpOB MOMKET HOBBICUTH NMPOLYKTUBHOCTD
U HEKOTOpbIC TeMaToOMOXHUMHUYECKUE MoKa3are-
JIM LIBITUIAT-OPOIIePOB.

Typeukue yuensie bunram u ap. [6] uzy-
Yany BIMSHUE MPUPOTHOTO IEOJIHTa HA YCBOE-
aue kaneiusg (Ca) u gocdopa (P) upimnstamu-
Opoitnepamu ToBapHo¥ nmuHHH Pocc-308 (ot 1
o 42 nueit). JlobaBnenue neonura (8 T/Kr pa-
I[MOHA) HE BIMIO Ha MPUPOCT OOIIECH MaccChl
Tena, moTpebieHne KopMma Wi KodhduuueHt
KOHBEPCHH KOpMa IBIUIAT-OpoitnepoB. Oomas
CMEPTHOCTD LBIILIST, KOTOPHIX KOPMHUIIU €O~
TOM, OblIa HIKE, YeM Y KOHTPOJBHOW TPYIIIHI.
Heonur yBenmnumBan maccy O0JbIIeOepLOBON
KOCTH Y TOJILIMHY. ABTOPBHI NIPEAIONAraoT, YTo
MOJIOXKHUTENILHOE BIIMSHUE IICOJINTA HA KaJlbIIHH,
BEPOSITHO, CBS3aHO C €r0 CPOJCTBOM C KaJbIIM-
€M M BBICOKOH CIIOCOOHOCTBIO K MOHHOMY 00-
MeHy. bmaromaps cmnocoOHocTH K 0OMeHy
MOHOB, Takux kak Ca m Mg, U MOTJIOIIECHHUIO
3THX HMOHOB, HCIOJb30BAaHHE LEOJUTA Y OpOi-
JIEpOB yBEJIMYUBAET COJAEPKAHHE KalblUs B
KpOBH, BIHsist Ha ydacTre Ca B KOCTSIX.

B ombirax Cadpuynnunoit .. u ap. [7]
BBISIBJICHO, YTO OOOTallleHHE PAalOHOB YTAT-
OpoiiiiepoB ¢ 7-AHEBHOTO BO3pacTa BEPMHKYIIHU-
ToM B KoinuecTBe 3,0 % OT HOPMEBI CyXOro Be-
iecTBa 00yCIOBUIIO YBEJIIMUEHUE PUPOCTA JKU-
BoM Macchl Ha 8,9%, COXpaHHOCTH TOTOJIOBBS
Ha 2%. YCTaHOBIIEHO, YTO COPOIHS Y BEPMHUKY-
JWTAa HOCHJA J0303aBHCHMBIA XapakTep: 4YeM
BhIllie ObLIa J1032a BEPMHKYJIUTA, TeM OOIbIIe
OBUIO KOJMYECTBO COPOUPOBAHHBIX TOKCHHOB.
CoXpaHHOCTb TIOTOJIOBBSl YTAT, IOJIyYaBIIUX
BEPMUKYIJIUT, Obuia 98 % mpoTHB moKaszarenei
KOHTPOJISL — 92%. Y yTAT, MOMyYaBIINX pa3HbIe
JI03b6l BEPMUKYIUTA, Macca Teja Oblia BHIIIE
KOHTPOJbHBIX Ha 13,3-26,6 %, 4TO BBIpaxKaaoch
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B JIOTIOJIHUTENBHOM IpupocTe Macchl Ha 213,0-
420,0 r Ha O/IHY TITHILY.

Hcnonb3oBanue Cyxoil NOCIECOMPTOBOU
0apbl U PUPOJHOTO IIEONUTA IPU TPOU3BOJICTBE
KOMOMKOPMOB MOXET PEIINTh MpodiiemMy ¢ Oe-
KOBBIM W DJHEPreTHYECKHUM CBIPbEM, TIO3BOJHT
3HAYHUTEIBHO YIIOBIETBOPHTH MOTPEOHOCTH KH-
BOTHBIX B MUTATEIbHBIX, MUHEPAJIBbHBIX H OHOIIO-
THYEeCKH aKTHBHBIX BEIIECTBAX, a TaKkke oOecre-
YUT COXPAHHOCTH TOTOJIOBBSI, MOBBICHT MPOIYK-
THUBHOCTB 1 3()(EKTHBHOCTh JKMBOTHOBOJICTBA [§].

BripammBanme mpimisT-OpoitiepoB Ha 5%
BEPMHUKYJIUTOBOM DAIlFIOHE TMO3BOJSIET MONYYUTH
CpeAaHecyTOuHbI mpupocT 51 T (KOHTpOIbHAS
rpymma 46,6 T), Py HCIIOIE30BaHNH BCITyYEHHOTO
BEPMUKYJINUTA C PIOHON MyKOH B KoiuuecTBe 5%
OT CYXOTO BEMIECTBA PallMOHA MPUPOCT YBEIHIU-
Baetcs Ha 9,1%. MccnenoBatenu HaOMIOOANIHN, YTO
MBIIIIIEl TTUI], B palliOHe KOTOPBIX OBLT BEPMU-
KyJauT Ooratbl MHKPOIJIEMEHTaMH, KOTOpBIE
y4YacTBYIOT B OOMeHe BemecTs [9)].

Hamaue makpo- 1 MUKPO3JIEMEHTOB B CO-
CTaBe BEPMUKYIIUTA B JOCTATOYHO OOJBIIIOM KO-
JMYECTBE OTIIMYACT €r0 OT JAPYIHX HPHUPOIHBIX
muHepanoB [10]. C BepMHKYJIUTOM »HBOTHBIE
MOJTYYar0T HEOOXOAWMBIE MHUKpPO- M MaKpodJie-
MEHTBI, a DH/IO0- U SK30TOKCHHBI BBIBOISTCS W3
OpraHu3Ma, IOATOTABINBAs MHIIECBAPUTEIBHBIHA
TPaKT K JIy4IlleMy YCBOCHHIO 3(DPMPHBIX BEIIECTB.
BepMukynuT yiydimaer mporecchl MHIIeBapeHUs
332 CYeT YBEJIMYCHUS TUIOMIAAN OHOXMMHYECKHX
peakuii B KUAIIEYHUKE ¥ COPOIIMH HIU3KOMOJIEKY-
JISIPHBIX MeTabommToB [11].

OH TaKke SKOJOTHYECKH Oe30IaceH, Tak
KaK BEPMHKYJHUT HE COJEPKUT IPHMECeH, KOTO-
pBIE SBISIOTCS KaHIIEPOTEHHBIMH HJIH BPETHBIMU
JUTSL 37I0pOBBsI YEJIOBEKa M KHUBOTHBIX. Ero mpu-
POTHOE TIPOUCXOK/ICHUE U CTIOCOOHOCTD MPOJIOH-
THPOBATh JIEVCTBHE KOMILUIEKCHBIX TIPENapaToB
MHUKPOIJIEMEHTOB TIO3BOJISFOT COKPATUThH KOJIHUe-
CTBO BEILIECTB, UCTIONB3YEMbIX ISl TIPOQHIIAKTH-
KM 1 JICUCHHS 3a00JIeBaHM >KHBOTHBIX [ 12].

[HonoxurenbHpld 3QGEKT BEPMHUKYIHUTA
O0b11 TogpoOHO m3yueH Koncwmbep u ap. [13],
KOTOpbIE OOHApYKWJIH, YTO CPEJIHSST CKOPOCTh
pocta CBMHEH ObLIa BBIIE Y TPYIII, KOTOpHIC
MOJTy9Yajdy BEPMHKYIIUT, 10 CPaBHEHHIO C KOH-
TPOJIBHOM I'PYIIION.

PesynpTarel pu3nonornuecKux Hccieno-
BaHUM, MOJIYYEHHBIX MPH CKAPMIIMBAHWUH LIII-
naTam-0poiliepaM MHHEPAIbHOW CMECH, COCTO-
sieit u3 0,4 % usBectHska, 0,4 % OKHUCIIEHHOIO
oyporo yris, 0,4 % OGenuroBoro nutama, 0,4 %
BepMmukyiauta, 0,3 % MoHokanbuuiidocdara,
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CBUJICTENILCTBYIOT O MOBBIIICHUH TEpEeBapUMO-
CTH MUTATEIHHBIX BEIIECTB B PallMOHE, HCIIONb-
30BaHWE MTHUIEH a30Ta, YTO COTIIACYETCS C JaH-
HBIMU psiia aBTOpoB [ 14].

HaxomeHHBI K HacToAEMY BpPEMEHHU
OTEUYECTBEHHBIN W 3apyOe)XHBIH OMBIT MOKA3bI-
BaeT, 4TO HauboJiee BHICOKUH 3(pdekT oT m006a-
BOK OMOJIOTMYECKH aKTHBHBIX BEIECTB B KOM-
OMKOpMaxX MOYKHO TIONYYUTH MPH KOMIUIEKCHOM
UX TIPUMEHEHNH B BUE NpeMuKcoB. [Ipu Heno-
CPEACTBEHHOM BBEICHUH MalbIX O3 MHUKPOJO-
0aBOK B KOMOHWKOpMa HE OCTHTAeTCsS HE00XO-
IUMasi TOYHOCTh MX JO3WPOBAHUS U PaBHOMED-
HOCTB pacmpe/iesieHHsI B eIMHUIIE KopMa.

W3BecTHO, dYTO KadecTBO IPEMHKCA
HaMpsIMyIO0 3aBHUCHT HE TOJIBKO OT CTA0MIBHO-
CTHU, COBMCCTHUMOCTH HCIIOJIb3YyCMBIX 6I/IOHOFI/I-
YCCKHU aKTHUBHBIX BCIICCTB, TCXHOJIOTUMH IIPOM3-
BOACTBa, HO W OT XapaKTepa HAaIOIHUTEIS.

Hannydymum ~ HanmonaHUTENEM  KOMILIEKCHBIX
NPEMHUKCOB SIBISIIOTCSL OTpyOH. [J1aBHBIMU He-
JOCTaTKAMH  PACTUTENBHBIX  HaIOIHHUTENEH,

0e3yCII0BHO, SBISETCS HEOOMBIION CPOK XpaHe-
HUSI, UIECHEBEHNE, IPOTOPKaHKE, 00s3aTeIbHOE
coOiofieHre ycnoBuil xpaHenus. K Tomy xe
Maias oObeMHasi Macca OTPYOHBIX HAIOIHUTE-
Jed NPUBOIAUT K HEBBICOKOH NPOAYKTHBHOCTU
000pYZOBaHHS M HEPAIMOHAIBHOMY HCIOJb30-
BAaHUIO TpaHCHOPTHBIX cpeacts [15]. [ToaTomy B
COCTaB IPEMHUKCOB CTaJX BBOAUTH ONpEENICH-
HOE KOJMYECTBO HAMOJHUTENEH (MpenMylie-
CTBEHHO BELIECTBA MHHEPAJIBHOTO IMPOUCXOXK-
JeHUS1, K KOTOPBIM MOKHO OTHECTH MeJl, [Ie0JIH-
ThI, OEHTOHHT, U3BECTHSIK).

OOBEKTOM HCCIIEIOBaHUS CIYXHUJ TpU-
ponHbIii MuHepan BepMHUKYIUT KymanTayckoro
MECTOPOXKICHUS.

[Ipenmerom nccnenoBaHus SBISIOTCS QU-
3MKO-TE€XHOJIOTHUECKHE, XUMHUYECKHE CBOMCTBa
BEPMHUKYJIUTA, HCIIOJIIb30BAHUE BEPMHUKYJIUTA
Kymanrayckoro MecTOpoXAeHHS B KadecTBe
HATOJHUTENS NIPU HPOU3BOACTBE MPEMUKCOB U
KOMIIOHEHTA MPH MPOU3BOJCTBE KOMOMKOPMOB.

Ienp uccnenoBaHust — ONpPEAEIUTD Lielie-
COOOpa3HOCTh HCIIONB30BAHUS BEPMHUKYJINTA
Kynanrayckoro MecTopoXkaeHHs B KadyecTBe
HAIOJHUTENS MPU TPOU3BOJICTBE MPEMHUKCOB U
KOMIIOHEHTA MPH MTPOU3BOJICTBE KOMOMKOPMOB.

JJist BBIOJIHEHNST JAHHOM LIeNH OBUIH I10-
CTaBJICHBI CIIEYIOIINE 3aJauu:

- IMByunth  (QU3MKO-TEXHOIOTHYECKUE
CBOICTBA HAIOJHUTEJEH TPEMHUKCA,
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- OueHutb 3)(HEeKTUBHOCTh CMEUIMBAHUS
10 CoAepXKaHWIO Mapranma, 3¢P¢GEeKTHBHOCTD
poriecca 1o ko3 GuIrueHTy Baprualuy;

- OnpenenuTsh ONTHMATBHOE BpeMs Ipel-
BapUTEIHFHOTO CMEIINBAHUS MHKPOKOMITOHEH-
TOB C HaIlOJIHUTEIIEM.

3HaueHue paboThl TIPEXKIIE BCErO 3aKIIroya-
ercsi B W3YYCHWH MHHEpaja BEPMHKYJIHTa Kak
HAITOJTHUTENS] TIPEMHKCA, & TIOUCK HOBBIX HAIoJ-
HHUTENIed MPEMHUKCOB INPEACTABIsIET COOOM Bak-
HYI0 Hay4HO-TEXHHYECKYIO0 NpoOieMy, pelieHHe
KOTOPOH mMeeT OOJbIIoe 3HAYCHHE I KOMOH-
KOPMOBO# MPOMBIIUIEHHOCTH. BhICOKOE KauecTBO
MPEMHUKCOB 0azupyeTcsi Ha Pa3BUTOH CHIPHEBON
0aze 1 MCIONHb30BAHINH BHICOKOIJIEKTUBHOW TEXHO-
JIOTUH MX TIPOM3BOJICTBA, Y B 3HAUUTEINIHLHON CTeTie-
HH 3aBHCHT OT UCIOJIb3yEMOTO HAIIOJTHUTEJIS.

Mamepuansl u Memoowvl UC1E006AHUIL

OKCIeprMeHTAITbHBIE HCCIIEIOBAHUS BBI-
NONHSIHCH B YueOHO-HayyHoM LleHTpe KoMOH-
KOPMOBOTO TIPOM3BOJICTBA AJIMATUHCKOTO TEXHO-
JIOTHYECKOTO YHUBEpPCHUTETa. AHANN3BI HCCIIENO0-
BaHMS BBHIMONHIINCH B HAYYHO-WCCIIEAOBATEIHC-
Kol JabopaTopuM MO OLCHKE KadecTBa W 0e3-
OIMAaCHOCTH TPOJOBOJILCTBEHHBIX MPOIYKTOB AJI-
MaTHHCKOTO TEXHOJOTUYECKOTO YHHBEPCHUTETA.
Marepuan uccieaoBaHusi — BEPMUKYJIUT U3 Me-
cropokaenus: Kynanray, mapka M-150, ¢pakiust
0,5-3,0mMm.

MeTo/p1 uCCIeIOBaHUY:

— BrnaxxHocTh HamoJHUTENEN NpeMuKca
onpenensuiu cornacHo 'OCT 13496.3 - 92, no-
CPEICTBOM BHICYIIMBAHUS HABECKHA Maccod 5 T B
cymmmiibHOM mikady mapku COUI - 3M mpu
temneparype 130 °C B teuenue 40 mMuH, ¢ Mo-
MEHTa BOCCTaHOBJeHHs Temmeparypbl 130°C.
3areM oIpenensuid Pa3HOCTh MEXKIY Maccoi
HABECKH MIPOIYKTA J0 U MOCIE BBICYIITUBAHUSI.

— OObeMHast Macca M YTroJl €CTECTBEHHOTO
OTKOCa HaIOJHUTENEH MpeMUKca ONpe/IelIsii 110
I'OCT-28254-89. Hamecky WHCIIBITYeMOro Ipo-

JYKTa 3aChIIaIN B HATIOJHUTENb. MepKy ¢ Haroi-
HUTEJSIMU B3BEILIMBAIM U YCTAHABJINBAIM HATYPY.

YT0on ecTeCTBEHHOTO OTKOCA OIPENEssId B
COOTBETCTBHM C TIpalycaMH, HAHECEHHbIMH Ha
OOKOBYIO TIOBEpXHOCTH YCTpOICTBA. 3a OKOHYA-
TEJIbHBII Pe3y/IbTaT UCIIBITAHUS MPUHUMAIH CPEa-
Heapu(MeTHIeCKOe 3HAUYCHHE PEe3yIbTaTOB TpeX
MapajieNbHBIX OMPEACICHHU.

— Monynb KpynmHOCTM HAaloOJIHUTENEH Ipe-
Mukca ompeaeas corsiacHo ['OCT-13496.8-72,
HaBecKy ¢ HamomHurensmMu maccoil 100 r mpo-
CeHBAIM 4epe3 HabOp CHUT, COCTABJIECHHBIH B IIO-
PSIKE YMEHBILIECHUSI Pa3MEPOB OTBEPCTUH CBEPXY
BHH3. lIpocemBaHue NPOM3BOIMIM Ha pAacceBe -
AHAJIM3aTOpE B TEUCHHE 5 MHH HA JIBYX-TPEX CHTax
Habopa. [lo oKOHYaHMM MPOCEWBaHUS OCTAaTOK HA
KQKIOM U3 CUT B3BEILIMBAIM OTACIHHO HA TEXHH-
YECKUX Becax C MOrperHocThio He Oonee 0,1 r. 3a
OKOHYATENIbHBIA Pe3yJbTaT HCIBITAHUS TPUHH-
MaJli cpefiHee apu(pMETHIECKOE Pe3yIbTaTOB ABYX
NapaJIeIIbHBIX OIPEICIICHUMN.

— OnpexaeneHue conepKaHusi BUTaMuHa A
B nmpemukcax onpenersum o 'OCT 32043-2012,
METOJIOM DKCTPaKIMM BUTaMHUHA A (peTHHOIa
areraTta), M3 MPEMUKCA HM3OMPOIMIOBBIM CIHP-
TOM M TOCJIEAYIOLIEM OIIPENENICHUN CONEPKAHUS
BUTaMHHA OOpalieHHO-(Pa3HONH BBICOKOA((EeK-
TUBHOM HUJIKOCTHOW XpoMaTorpaduei.

— OrmpeneneHue coaepkaHus MapraHia B
npeMukcax nposoawm no 'OCT 26573.2-2014,
CYIIHOCTh METOJa 3aKJII0YacTCss B OKHCICHUH
Mapraiua HaJCEpHOKHUCIBIM aMMOHHEM U
(OTOMETPUYECKOM  HM3MEPEHHH  ONTHYECKOH
IUIOTHOCTH TOJTyYEHHOTO PAacTBOPA.

Pesynomamut u ux oocysicoenue

[IpoBeneHs! ucciaen0BaHuUs MO HCIOIB30-
BaHMIO BepMHKyIuTa KynaHTayckoro mecto-
POX/IEHUsSI KaK HANOJHUTENs-pa30aBuTeNsl Mmpu
MIPOM3BOJCTBE IPEMHUKCOB.

B rtabmume 1 mnpuBeneHsl (U3HKO-
TEXHOJIOTMUECKHE CBOWCTBAa  HAIOJHUTEJICH,
HCHOJBb3YEMBIX IIPU MPOU3BOJICTBE IPEMHUKCOB.

Tabimma 1 — U3HKO-TEXHOIOTHUECKHE CBOMCTBA HAIOJIHUTENEH

Hanonaurenu DHU3UKO-TEXHOJIOTHYECKHE CBOMCTBA
Brnax- Cpennuii O6beMHas Ceimy- VYron ecrectBen-| Ilnot-
HOCTb, pasmep 4ya- Macca, 4eCTh HOT'O OTKOCA, HOCTBb,
% CTHI, MM Kr/M3 Kr/cM?-cex rpaj r/em®
M3BecTHsIKOBasE MyKa 7,2 0,55 1380,0 0,023 46 2,85
Ileonut 3,8 0-0,5 1482,0 0,071 41 2,94
yaruT 0,5 0-0,5 1370,0 0,077 40 2,8
Bepmukyaur 2,9 0,5-0,75 240 0,079 36 1,25
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AHanu3  pe3ynbTaToOB  HCCIIEOBAaHUH,
MIPUBEICHHBIX B Ta0muie 1, CBUAETENHCTBYET O
TOM, YTO BEPMHUKYJIUT O0JaJaeT XOpOLICH ChI-
My4eCTbl0, HU3KOH BIAXXHOCTHIO, HE CIIEKHUBA-
eTcs, MO3TOMY HCIIOJIb30BaHHE BEPMHKYJINTA B
IIPOM3BOJCTBE MPEMHUKCOB CIIOCOOCTBYET IIO-
BBHIILICHUIO COXPAHHOCTH OMOJIOTHYECKH aKTHB-
HBIX BEIIECTB PEMUKCA.

TexHomornueckuii mpoiiecc Mporu3BoJICTBA
MIPEMUKCOB C BEPMHUKYJIUTOBBIM HAIlOJHUTEIEM
OCYIIECTBIISIETCS CICAYIOMIUM 00pa3oM: HepBo-
HayaJbHO IPUTOTABIMBACTCS IIPEABAPUTEIbHAS
MHUHEpaJbHas CMEChb C  HaIOJHHUTEIEM-Pas-
OaButeneM (BEpMUKYINT) W COJEd MHKpO3JIe-
MEHTOB; CTaOMIM3aLMs HOIUIA KaJusl MPHUPOA-
HBIM MHHEPAIOM-BEPMUKYJIUTOM, HOATOTOBKA
BUTAaMHMHHBIX CMecell U3 MHKPOKOMIIOHCHTOB U
BEPMUKYJIUTOB, OCHOBHOE CMEIIIMBAaHUE.

Hoaroroeka Hamoanureseii. Kykypys-
Hasg MyKa IIOCTyHaeT Ha 3aBOJbI C 3aJaHHON
KpYMHOCTBIO, T.€¢ 10 1,2 MM, €CiIl BIaKHOCTh
KyKypy3HOH Myku He mpesbimaer 10%, To mu-
Hys CYUIMJIKM HampasisieTcsi B MPOCEHBAIOIIYIO
MallHy AJid OYHUCTKH OT INOCTOPOHHHUX NPHUME-
Ceﬁ, 3aTCM B MarHUTHYIO KOJIOHKY IJII OUMCTKH
OT METAJIJIOMarHUTHBIX TPUMECEH.

BepmukynuToBas kopmoBasi 1006aBKa I0-
crynaet ¢ Kynanrayckoro komOuHara ¢ 3aj1aH-

HOW KPYIMHOCTBIO, T.€. Pa3MEpaMu YaCTHIl IO
0,5mMMm. BepmukynuToBas KopMmoBas g00aBKa
KOHTPOJIMPYETCS IO KPYNHOCTH Ha IIPOCEUBa-
Iolleil MalMHe ¢ JuaMeTpaMH  OTBEpPCTUH
1,2x1,2 MM cXOJOBBIE IPOTYKTHI U3MEITHUAIOTCS
Ha MOJIOTKOBOM ApPOOHWIKE C JUaMeTpaMH OT-
Bepctuil 1,2x1,2 MM W HampaBisAIOTCA Ha OC-
HOBHYIO JINHUIO JO3UPOBAHUS-CMEIINBAHMSL.
IloaroroBka mnpeaBapuTejJbHbIX CMe-
ceil cosieli MUKPO3JIEMEHTOB (CPeIHUX KOM-
NoHeHTOB). [To TEXHOIOTHUECKOMY PETJIAMEHTY
IIPOM3BOJCTBA MPEMUKCOB BpEMsI CMELIMBAHUS
[IpEIBApUTEIbHBIX MUHEPAIBHBIX CMECeH Co-
ctaBnsier 6 MuHyT. CONM MHKpPO3JIEMEHTOB, 00-
JaJaollye MOBBIIICHHOW TMIPOCKONMUYHOCTBIO
U CH&KUBAEMOCTBIO, M3MENbYAIOT B BaJIKOBOM
OpoOuIike, 3aTeM CMEIINBAIOT C HAITOJHHUTEIIEM
(BepMukynuToMm) B mponopuuu 1:1, cmech us-
MeJBYa0T U HANpaBJLIIOT B OyHKepa Haa MHO-
T'OKOMIIOHEHTHBIMH BE€CaMMU. PC3y.TII)TaTLI 110
OTIPEJICIICHUIO ONTUMAIILHOTO BPEMEHH CMEIlH-
BAaHUSI MUHEPAJIbHOU MPEABAPUTEIBLHON CMECH C
BEPMUKYJIIUTOM TIpuBeleHbl B Tabmuue 2.
O} PEeKTUBHOCTL CMEIIMBAHUSA OICHUBAIU 10
COJIep)KaHUIO MapraHna, a OueHKy 3¢dexTus-
HOCTH TIpoIiecca mo Ko GUIMEeHTY BapHaIIH.

Ta6m/1ua 2 — Crenenn OAHOPOAHOCTH MPEABAPUTCIbHBIX cMmecelt MUHEPAJIbHBIX KOMIIOHEHTOB

BI/IZ[LI MIPEMUKCOB

Koaddumment Bapuarmu, %

BperI CMCIIMBAaHHUs, MUH

1 2 3 4 5 6
Kontpomsnsrii mpemuke | 23,30 | 21,54 | 18,25 | 17,14 | 11,03 | 23,56
OnBITHBII IPEMHKC 17,69 | 7,09 6,63 8,65 13,37 | 15,97

W3 tabmuiel 2 cieayeT, 4To C BBOJIOM
BEPMUKYJIUTA YK€ TIOCIIE TPEeThe MUHYTHI CMe-
mMBaHUs KO3()(UIMEHT BapualUyd COCTaBISAET
6,63%. llpn 5 MuUHYTax NpeaBapUTEIHHOTO
CMEIIMBAHUS JOCTUTAETCS] OAHOPOIHOCTH KOH-
TPOJIBHOW TpeaBapUTEIbHON cMecH MO Ko3(-
(GUIMEHTY BapHaliH, YTO COKpAIAeT BpeMs
MPEBAPUTEIHHOTO CMEIIMBAHHUSI MHHEPATBHBIX

cMecel Ha 2 MMHYTHI 1O CpPaBHEHHMIO C KOH-
TPOJIbHBIM BapHAHTOM.

OnpeneneHsl ONTHMANBHOE BpeMs Mpe-
BapUTEIHHOTO CMEUIMBAHUS MHUKPOKOMITOHEH-
TOB ¢ HamnoiHuTeneM. CTelneHb OJHOPOJHOCTH
MIPEIBAPUTENBHBIX CMECEH MHKPOKOMIIOHEHTOB
OIIEHEHA IO COAEP)KaHHI0 BUTAMHHA A W TIpH-
BezcHa B Ta0iuie 3.

Ta6nnua 3 — Crencub OAHOPOJAHOCTH MPEABAPUTEIIbHBIX cMmecer MHKPOKOMIIOHCHTOB

Bunel npemukcon

Koadduuuent Bapuanuu, %

Bpewms cmemuBanus, MUH

1 2 3 4 5 6
KonTtpomsnsrit mpemuke | 25,45 | 17,69 | 15,84 | 10,22 | 18,30 31,73
OnbBITHBII PEMUKC 18,90 | 5,91 8,52 | 10,06 | 15,95 | 21,22
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Pe3ynbTatel uccnenoBaHuid, KOTOpbIE MPH-
Be/IeHBI B Tabmnmile 3, CBUAETEIBCTBYIOT O COK-
pallleHn: BpPEMEHH TIPEIBAPUTENFHOTO CMETITH-
BaHUA MUKPOKOMIIOHEHTOB C BEPMHUKYJIUTOBBIM
HAITOJTHUTEIeM Ha 2 MUHYTHI.

BBon BepMuKkynmnTa B COCTaB INpEeMHKCA
ONarompuATHO BIMSIET HA TMPOLIECC CMEIINBAHUS
A OJHOPOJHOCTH TOTOBOW HpOAyKUHMH. MuHe-
pa BEPMHUKYIHAT CHUKAET BIIAXXHOCTH MPEMHK-
ca, o0OnajgaeT XOpOIIeH CBHIMYYeCThIO, MPEIsT-
CTBYET pAacCCIOCHUIO KOMIIOHEHTOB IpeMHUKCa
pu  TpaHcroptupoBanuu. OOIee BpeMs cMe-
IIUBaHUS MIPEIBAPUTEINHHBIX CMeCel TPEMUKCOB
COKpaIaeTcs 10 4 MUHYT.

3axnwuenue, 6b16000b1

Takum 00pa3oM, BBEICOKOE Ka4eCTBO Tpe-
MHUKCOB 0a3HpyeTcs Ha Pa3BUTON CHIPbEBOM Oa-
3¢ U HCIOJb30BAHUM BBICOKOAJIEKTUBHOM TeX-
HOJIOTUW WX TPOM3BOJICTBA, U B 3HAYUTEIHHON
CTETeHH 3aBUCUT OT HCIOJIb3yEeMOI'0 HAIOJIHU-
Tens. B kadecTBe HamoiHUTENEH wyalie BCero
WCTIONB3YIOT CHIPhE OPTraHMYECKOTO MPOUCXOK-
JEHHsI, HO BBICOKas CTOMMOCTH 3€pHA H COOT-
BETCTBEHHO BBICOKas CTOMMOCTh IPEMHUKCOB
00yCIIaBIMBAIOT HEOOXOAUMOCTh TIOMCKA HOBBIX
HaTOJTHUTENEH, B TOCTeHee BpeMs TOIYUHIN
pacnpocTpaHeHre MUHEpallbHbIe HAIOJIHUTENH,
[M03TOMY TIOWMCK HOBBIX HAIlOJIHUTENEH MPEMUK-
COB TMpejacTaBisgeT co00il BaXHYHO HAy4HO-
TEXHUYECKYI0 TMpOoOJIeMy pelIieHne KOTOpOn
uMeeT OOJbIIIOe 3HAYCHHE JUIST KOMOMKOPMOBOH
MTPOMBINIIIEHHOCTH.

OnmHUM 13 MUHEPAITBHBIX BHUJIOB CHIPBS, JI0-
ObiBacMbIM Ha TeppuTopu PecryOmukm Kazax-
CTaH, IPUTOJIHBIM JUTS UCTIOJBb30BAaHUS B CEJIHCKOM
x03siicTBe siBNseTcs BepMuKyauT. B Kazaxcrane
HMEIOTCS OOJIBIIINE PECYPChl BEPMUKYJIHTOB.

[IpoBeneHs! ucciea0BaHus MO UCIOJIB30-
BaHWIO BepMHKynuTa KyrnaHtayckoro mecto-
POXICHHUS KakK HAIOJHUTEN-pa30aBUTeNs Tpu
MIPOM3BOJCTBE TMPEMHUKCOB. YCTaHOBWIH, YTO
MIPUPOJHBIA MHUHEpPaI BEPMHUKYIUT 00Jamaer
XOpOULIEH ChIMy4eCThI0, HU3KOH BIIAXHOCTHIO,
HE CIIEKXHUBAETCS, TO3TOMY HCIIOJIb30BaHUE BEP-
MUKYJIATa B IPOU3BOJICTBE MPEMHUKCOB CIIOCO0-
CTBYET MOBBIIICHUIO COXPAaHHOCTU OHOJIOTHYe-
CK{ aKTUBHBIX BEIIECTB IPEMHUKCA.

Pa3paboran TEXHOJOTHYECKHH IPOIECC
MIPOM3BOJCTBA IMPEMUKCOB C BEPMHUKYJIHUTOBBIM
HaIOJTHUTEIIEM.

OnpeneneHsl ONTHMANBHOE BpeMs Tpe-
BapUTEIHFHOTO CMENIMBAHUS MHUKPOKOMITOHEH-
TOB C HallOJIHUTEIEM-BEpMUKYIUTOM. C BBOJOM
BEPMUKYJUTA TIOCIE TPEThEH MHHYTHI CMEIIH-
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BaHUS KOX(P(QUIMEHT BapHallMH COCTABISCT
6,63%, 9TO COKpamaeT BpeMs MpeIBapuTeIbHO-
ro CMENIMBaHWA MUHEPaIbHBIX cMmeceld Ha 2
MHHYTBI TI0 CPAaBHEHHUIO C KOHTPOJIBHBIM BapH-
aHTOM. BBOZ MHHEpasia BEpMHKYJIHTa B COCTaB
MpeMHKca OJIaTONPHUSITHO BIHUSET Ha IPOIECC
CMEIUIUBAHUSA U OJHOPOAHOCTH TOTOBOM IMpO-
IyKIUU. MuUHepan BEpMHUKYIUT CHIDKAET BIIAXK-
HOCTh TIPEMHUKCa, O0JaJaeT XOpOIIEH ChIyde-
CTBI0, TIPEMATCTBYET PACCIOCHUIO KOMIIOHEHTOB
MpEeMUKCa MPU TPAHCTIOPTUPOBAHUH.

Ha ocHOBaHMH TTpOBEIEHHBIX HCCIIEIO0BA-
HUH MOXKHO CJENaTh BBIBOJ, YTO HCIIOJNB30Ba-
HHE MPUPOIHOTO MHUHEpajIa BEPMUKYJIUTA B CO-
CTaBe MPEMUKCa OJarONPHUITHO BIUSET HA MPO-
[IECC CMEIIMBaHUS U OJHOPOJHOCTH TOTOBOH
npoaykuuu. [Ipu sToM oOIee BpeMs CMeIInBa-
HUS TIPEABAPUTEIILHBIX CMEced MPEMHUKCOB CO-
Kpamaercs 10 4 MUHYT.

M3yuenue mMuHepanga BEPMUKYJIUTA B CO-
CTaBe MPEMHUKCA, YCOBEPIICHCTBOBAHUE TEXHO-
JIOTUYECKON CXEeMbl TPOWM3BOJCTBA IPEMHUKCA,
MTO3BOJIUT TPOU3BOJUTH OTEUECTBEHHBIN IIpe-
MUKC BBICOKOTO KaueCTBa.

Ampobanusi pe3yJbTaToB HUCCIEAOBaHUN
[0 TPUMEHEHUIO BEPMHUKYINTA B Ka4eCTBE
HAIOJIHUTENSA-pa30aBUTENs MPOBEACHHI Ha 3a-
Boje nmpeMukcoB B TOO «KopMoBHK».

BaarogapHocTh, KOHQIMKT HHTEPECOB
(punancupoBanue)

ABTOpBI OJIOOPWIIH CTAThIO M COIJIACHBI C
ee npexacraBieHueM B «BectHuk ATY», koH-
(hnrKTa MHTEPECOB MEXKTYy aBTOPAMHU CTaThH HET.
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