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BREEDING AND GENETIC MONITORING OF DROMEDARY
GROUP CAMELS OF SOUTH KAZAKHSTAN POPULATION

Abstract. For the first time the dromedary camels of Kazakhstani population of new genotypes derived by
rotational crossbreeding were researched. The genetic productivity potential of dromedary group camels of South
Kazakhstan type of new generation was established.

New generation dromedary has a fruiting duration from 398 days to 445 days, including F2 (25% td, 25% kb,
50% kd) — 419,4 + 4,1 days, F3 (12,5% td, 62, 5% kb, 25% kd) — 428,2 + 3,9 days, F4 (56,25% td, 31,25% kb,
12,5% kd) — 418,8 + 4,4 days, F5 (28,1% td, 15,6% kb, 56,2% kd) days.

The results showed that with the increase in the blood share of dromedaries, the fat content in milk proportio-
nally reduces. As the blood share of dromedaries increases, the rate of protein ratio of milk also rises.

It was found that Kazakh dromedary camels (11.2%) and dromedaries of new generation (10,9-13,7%) have
lower frequency of the formation of aneuploid cells in comparison with thoroughbred Arvan (15.3%), which is
consistent with previously conducted research.

Kazakh dromedary camels have the frequency of the formation of polyploid cells of 2.8% on average; drome-
daries of new generation have from 1.8% to 2.9%, which is significantly lower in comparison with thoroughbred
Arvan (3.4%).

The frequency of genetically ill-defined cells in dromedary group "BAISHIN" F3 was 8,0+1,1%, "BAYKA-
ZHY" F3 — 5,840,81%, "ARDAS" F4 — 8,4 + 1,4% and "SANNAK" F5 — 7,3 £ 0,95%. The findings prove the high
herd status of dromedaries of new generation and the prospects for their extension in South Kazakhstan.

The discussion of the results. Kazakhstan is the center where breeding of Bactrians (two-humped camels) and
dromedaries (single-humped dromedaries) is possible; there are various options for crossing in connection with the
widespread hybridization between them. Genetic resources of interspecific hybrids in Kazakhstan have been
presented by 22 generations. In recent years, breeders bred dromedaries with new genotypes by rotational cross-
breeding in Kazakhstan.

To that end, dromedaries of new genotypes derived by rotational crossbreeding became the object of study for
the first time.

New generation of dromedaries has a duration of fruiting from 398 days to 445 days, including F2 (25% td,
25% kb, 50% kd) - 419,4 + 4,1 days, F3 (12,5% td, 62, 5% kb, 25% kd) - 428,2 + 3,9 days, F4 (56,25% td, 31,25%
kb, 12,5% kd) - 418,8 + 4,4 days, F5 (28,1% td, 15,6% kb, 56,2% kd) days.

It was established that the content of fat in milk varies in dromedaries within 4.2-4.5%, and protein content is
3.5-3.7%. There is great potential for further breeding of dromedary camels with different genotypes on the content
of milk fat and protein, due to purposeful selection of camels with a high content of the studied traits. Dromedaries F2
(25% td, 25% kb, 50% kd) have milk yield of 8.13+0.2 during the day, fat content of 4.34+0.04% and protein con-
tent of 3.54+0,03%. F3 (12,5% td, 62,5% kb, 25% kd) female camels have, respectively, milk yield of 6,13+0,3 kg
with a fat content of 4,49+0,05% and 3,60+0,02% of milk protein. F4 (56,25% td 31,25% kb, 12,5% kd) female
camels produce milk for seven months of lactation on average 7,16+0,2 kg with a fat content of 4,16+0,04% and
protein content of 3,56 + 0,02%. It was established that F5 (28,1% td, 15,6% kb, 56,2% kd) female camel produce
milk 8,01 £ 0,2 kg on average per day, with a fat content of 4,37+0,06% and protein content of 3,54+0,03%.

Dromedaries with a live weight of 2 rank (525-600 kg) have significantly higher milk yield for 240 days of
lactation compared to camels of 1 (600 kg) and 3 rank (less than 525 kg) on body weight (R<0,01). In general,




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

female camel which have bodyweight of 525-600 kg with various blood share produced commercial milk at least
1528.7 kg, including F2 (25% td, 25% kb, 50% kd) — 1939,1 + 41,2 kg, F3 (12,5% td, 62,5% kb, 25% kd) —
1528,7 + 38,5 kg, F4 (56,25% td, 31,25% kb, 12, 5% kd) — 1649,2 + 33,8 kg, F5 (28,1% td, 15,6% kb, 56,2% kd) —
1861,9 £ 45,4 kg for 240 days of lactation.

Female camels of 2 rank in live weight have excellent indicators of reproductive capacity and high levels of
safety of young camels in the first months of post-embryonic growth and development. Most importantly, they have
a higher proportion of camels with the desired shape of the udder.

It was found that Kazakh dromedary camels (11.2%) and dromedaries of new generation (10,9-13,7%) have
lower frequency of the formation of aneuploid cells in comparison with thoroughbred Arvan (15.3%), which is
consistent with previously conducted research.

Kazakh dromedary camels have the frequency of the formation of polyploid cells of 2.8% on average; drome-
daries of new generation have from 1.8% to 2.9%, which is significantly lower in comparison with thoroughbred
Arvan (3.4%).

The frequency of genetically ill-defined cells in dromedary group "BAISHIN" F3 was 8,0 + 1,1%, "BAYKA-
ZHY" F3 - 5,8 £ 0,81%, "Ardas" F4 — 8,4 = 1,4% and "SANNAK" F5 — 7,3 + 0,95%. The findings prove the high
herd status of dromedaries of new generation and the prospects for their extension in South Kazakhstan.

Conclusion. The novelty of the research is the identification of the genetic potential for milk production and
cytogenetic status of dromedaries of new genotypes derived by rotational crossbreeding. The breeding area of
"BAISHIN" F3, "BAYKAZHY" F3, "ARDAS" F4 and "SANNAK" F5 dromedary groups will increase the produc-
tion of camel milk in South Kazakhstan region. In further selection and breeding operation, use of animals with well
known karyotypic status will allow predicting the level of cytogenetic variability in their offspring and in populations
of dromedaries of different genotypes.

The results of studies are recommended in all camel breeding farms of South Kazakhstan region, specialized in
dromedary breeding.

The source of the research funding is Ministry of Agriculture of the Republic of Kazakhstan.

The names of funding organizations — "Kazakh Scientific Research Institute of Animal Breeding and Forage
Production" JSC;

Scientific Research Institute "Problems of agriculture and water resources", Auezov South Kazakhstan State
University.

Key words: dromedary, genotypes of camels, yield of milk, live weight, fat content, milk protein, fruiting,
karyotype.
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CEJIEKIHIUOHHO-TEHETUYECKUWI MOHHUTOPHUHI' BEPBJIIO1OB
I'PYIHIBI IPOMEJAP IO)KHO-KAZAXCTAHCKOMU NIOITYJIAIINA

AnHoTanus. BriepBeie M3ydeHbl BepOIIIOIBI IPOMEIAPhl Ka3aXCTAHCKOM MOIMYJISIIMA HOBBIX TCHOTHIIOB, BbIBE-
JICHHBIC METOJIOM POTAIIHOHHOTO CKPEIIUBAHUS. Y CTAHOBIICHBI TEHETHYCCKHI TOTECHIIHAN IIPO{YKTHBHOCTH BEpOITIO-
JIOB TPYIIIIBI IpOMEAp F03KHO — Ka3aXCTAaHCKOTO TUIA HOBOM T'€HEpallyH.

JpoMenapbl HOBOM reHepalui UMEIOT MPOJOJKUTEIBbHOCTD TUIOAOHOIIEeHUs oT 398 aHeit no 445 nueil, B ToM
gucne F, (25%td, 25%kb, 50%kd) - 419,4+4,1 nreit, F; (12,5%td, 62,5%kb, 25%kd) - 428,2+3,9 nueit, F4(56,25%td,
31,25%kb, 12,5%kd) - 418,8+4,4 nueit, Fs(28,1%td, 15,6%kb, 56,2%kd) nreii.

PesynbraThl HccieoBaHUS MOKA3alld, YTO C YBEJIWYCHHEM JOJH KPOBHOCTH IPOMENAPOB MPOTOPIHOHAIHHO
YMEHBIIAeTCs CoAepKaHue )Xupa B Mojioke. [1o Mepe yBemudeHus 101 KPOBHOCTH JPOMENAPOB IOBBIIIAETCS TOKa-
3aresb 0eIKOBOro Ko3dduimenra MojIoKa.
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YCTaHOBIIEHO, YTO YacToTa 00pa30BaHUs aHEYIIOMIHBIX KIETOK y BEpOIIOI0B MOPOABI Ka3aXxCKUil JpoMenap
(11,2%) u npomenapos HoBo# rerepanun (10,9-13,7%) Hike B cpaBHEHHH C 4ucTONOpoAHBIME ApBaHa (15,3%),
YTO COIJIACYETCs C PaHEE MPOBEACHHBIMU HCCIICIOBAHMSIMU.

YacTtora 00pa3oBaHMsA MOJUIUIOWAHBIX KIETOK Y BEpOIIONOB MOPOABI Ka3aXCKUH IOpoMenap B CpeIHEM
cocraBul 2,8%, apoMenapoB HOBOI rerepannu oT 1,8% mo 2,9%, 94TO 1OCTOBEPHO HIDKE B CPABHEHUH C YUCTOIO-
pomasiMu ApBana (3,4%).

Yacrora oOpa3oBaHusi reHermdeckn aHoManbHbIX KieTtok (I'eHAK) cocraBmia y napomenapoB TpyIIibl
«BAUIINH» F; 8,0+1,1%, «BAVIKAXbI» F; 5,8+0,81%, «APJJAC» F4 8,4+1,4% nu « CAHHAK» F5 7,3+£0,95%.
[TonyueHHble naHHBIE CBUJIETEIBLCTBYIOT O BBICOKOM IJIEMEHHOM CTaTyce JPOMEAApOB HOBOM IeHepaluu U mepc-
NEeKTHBaX ero pacrnpocTpaHeHus Ha rore Kazaxcrana.

KitroueBble cii0Ba: 1pomenap, FeHOTHITBI BEpOIIIOI0B, Y0 MOJIOKa, KMBasi Macca, >KUPHOMOJIOYHOCTb, O€JIKO-
BOMOJIOYHOCTb. TUIOJJOHOIIEHHE, KAPHOTHII.

BBenenue. I'enerndeckue pecypcbl TeHO(GOHIAa pa3BOAMMBIX TOpoJ BepbOmogoB Kazaxcrana
OTIIMYaeTCcsl OMONIOTUYECKHUM pazHooOpasweM kak B lleHTpampHO! A3um, Tak u Ha EBpasmiickomM KOH-
THHEHTE B 11e10M [1].

Ienodonn BepOMOAOB cnaraeTcss U3 BCEro pazHooOpa3ws TEHOB W aJuleliel, KOTOphIe MMEIOTCS B
coBpeMeHHOH monyisiuuu [2, 3]. B wacTHOCTH, B KaXIoW MOMYJSIMU BEpOJIIOJOB COCTaB reHo(QoHIa
MMOCTOSTHHO MEHSIETCS W3 TIOKOJICHHS B TOKoJieHHe. HoBble codeTaHusi TEHOB OOpa3yIOT YHUKaJIbHbBIC
TeHOTHITHI BEepOITI0/I0B, HE UMEIOIINX aHAJOrOB B MUDE.

B BepOmonoBoACTBe Kakaas 0codb uMeeT 3HadueHue [4]. C TOUKH 3peHHS DBONIOIUU 0C0Ob — 3TO
eanHnIa 0TOOpa, TO €CTh TO, YTO TMOHET JMOO TepenaeT CBOW IeHOM cleaylolieMy MmokojeHuro [5]. B
MpHUpOJIe 0COOM arperupyroT B OTHOCHUTEIBHO KOMITAKTHBIC, TUIOTHBIE TPYMIHUPOBKHU, pPa3HbIE IO YUCIICH-
HOCTH, 3aHUMAaeMOMY NPOCTPAHCTBY W YHMCIICHHOW IJIOTHOCTH. Y YHUCTONOPOAHBIX BEpOIIOOB MO pas-
MepaM 3aHMMAaeMOU TOMYJISIEeH TEPPUTOPUHU U CTETIEHU CBS3H MEXKAY OCOOSMH B CTPYKTYpE MOy
YETKO BBIIEISFOTCS MaTOYHBIE CEMEHCTBA, JIMHWUU, MEPYCHI, MAKPOTIOMYJISIINH, JTOKAJIbHBIE MTOMYJISIIHH,
9KOJIOTUYECKHE TTOMYJISIIAN U TeorpaduuecKue momyJsun [6].

Kazaxcran gBnsieTcsi EHTPOM, I'/Ieé BO3MOXHO pa3BeleHHE OaKTpHaHOB (IBYropOble BepOIIIOIBI) U
IpomenapoB (ogHOTopOble BEpOIIOAbI), B CBS3U C 3TUM MOJIYYHJIO IIUPOKOE paclpocTpaHeHUue THOpua-
3alus MEXAy HUMH, TO €CTh pa3lIuyHble BapHaHThI CKpeuuBanus [7]. B HacTosiee BpeMs reHeTUYeCKue
pecypchl MEXBUIOBBIX THOPUIOB MpeACTaBieHbl 22 reHepanusMu. Hanbosee BBICOKOLICHHBIMU B yCIIO-
Busx llenTpambHoit Asmm m Kazaxcrana sBIAIOTCS TpaHCTPaHWYHBIC ITOPOILI BEpOIONOB Ka3zaxCKUU
OakTpuaH, TYPKMEHCKUH U Ka3axCKHU JpoMenap, a TakKe HOBBIC TeHepaluy BepOIroIoB TPYIIIBI JpoMe-
nap apaza, 6aiiHap u OalTyp. B mocnennue ronsl cenekuuonepamu Kazaaxcrana ynensercsi NpUCcTaibHOE
BHHUMAaHHE BBIBEACHUIO JPOMEIAPOB METOJOM POTAIIMOHHOTO CKPEIIUBAHMUSL.

Wzydenne BepOIIOAOB APOMENAPOB HOBBIX T€HOTHUIIOB, BBIBEJIEHHBIE METOJOM POTAI[MOHHOTO CKpe-
IIMBAHUS, TIPEJCTABIISACT HAYYHBIH MHTEPEC W SBISICTCS BEPHBIM BHIOOPOM HCCIIECOBAaHUN TIO BEpOIIIO-
JTIOBOJICTBY.

Obvexm uccredosanusi — BEpONIOABI TPYIIBI ApoMeaap F0KHO — Ka3aXCTaHCKOTO THIIA HOBOW T'eHe-
parum.

Llenv pabomvi. BriBeneHre HOBBIX T€HOTUIIOB BEpOIIOAOB Ka3axCKOrO JIpoMenapa METOIOM poTa-
[IMOHHOTO CKpelrBaHus. [1oBbIIIeHNe MOTeHIMaa PO JyKTHBHOCTH BEPOIIO0B Ka3aXCKOTO IpoMeaapa.

Memoo uru memoodonocus nposedenus pabomul. IIpoMepsl Tena BepOIOA0B U3ydanu no MHCTpyk-
Uy 1o OoHuUTHpOBKE BepOmonoB (2014) [8]. XKupas macca WMHIMBUAYAILHBIM B3BEIIMBAHHEM W Pac-
YeTHBIM crtoco0oM. JKuByI0 Maccy BepOIIO0B ONPEACIISUIH ITyTeM B3BEIIMBAaHUS Ha CTAIlMOHAPHBIX Becax
¥ pacueTHBIM crocoboM 1o TpedboBanmio [laterra PK Nel5886 (2008) [9].

Hactpur mepctu usyyann Bo BpeMsl BeceHHel CTpmkku Ha 20 Kr Becax, ¢ TOYHOCTHIO 70 0,05 kxr
MIyTEM UHAWBUIYaTbHOTO B3BELIUBAHUS COCTPUKEHHOM IEPCTU ¢ y4eTOM JUHbKY [10].

VYol Monoka u3ydand B TedeHue 210 mHeN nakTanuu MyTeM MPOBEJACHUS KOHTPOJIBHBIX JOEK
0KepeOUBIIMXCS BepOIIOAMIl 12 MATOYHBIX CEMEUCTB 3a 2 cMEKHBIX JHs (20, 21 unciaa Kaxaoro Mecsiia
Maif-anpesns). OIHOBPEMEHHO H3YYEHO COZICpIKaHHE B MOJIOKE JKHpa KUCIOTHBIM METOJOM M Oenka Ha
aHanu3atope Monoka AM-2 u «Jlaktany.

PocT n pazButHe BepOIIOKAT MPOAHATIM3IUPOBAHO OT POXKIEHHUS 110 2,5 JIETHETO BO3pacTa ¢ ompese-
JICHHEM JKMBON MacChl, BBICOTHI B XOJIKE, KOCOW JIJIMHBI TYJIOBHINA, 00XBaTa TPyau U 00XBaTa MACTH U




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

BBIYMCIICHHS WHIEKCOB TeNOCHOXeHus. buomerpuueckas o0paboTka mNpoBOAWIAch IO METOIHKE
B.JLIleryxoBa u ap.(1985) [11].

[penapaTsl MeTada3HbIX XPOMOCOM, OKpalIeHHbIE PABHOMEPHO a3yp-303WHOM, aHATHU3UPOBAIH MO
CBETOBBIM MUKpPOCKOIIOM Mapku «Axioskop 40» n «Axiostar plus» ¢pupmsr «Carl Zeiss lena» (I'epmanus)
no meroauke J{.A.balimykanoBa u np. (2002) nByms cmocob6aMu: BH3YalbHO MOJ MHUKPOCKOIIOM M Ha
MoNTy4eHHBIX (poTooTmeyaTkax xpomocom [12].

Kapuonoruueckuil aHaau3 XpoMOcoM M KOMIUICKCHYIO OLIEHKY KapHOTHIa BEpOIIOAOB MPOBOIUIN
o obmenpuusTor Metoauke [Tarent PK Ne 13848 (2006) [13].

OO6paboTka 1UGPOBEIX MAHHBIX MO0 4YacTOTe AaHEYIUIOWIWH, TONHIUIONINN W XPOMOCOMHBIX
abeppanuu KapuoTHIa BepOtoa0B mpoBoamiu mo Meroauke H.A.Ilnoxuuckoro [14].

PesynabTatsl pa6éoTsl

Ipooonscumenvrocms  na0doHOUEHUSL  6epONI0008 OpomMedapos pasiuunol kpognocmu. Vmes
0000IIIeHHBIE CBEICHHUS 110 BEpOIIOAaM Ka3axcKoro OakTpuaHa, ApBaHa M Ka3axCKHH JpoMenap Hadau
MCCIIEIOBAHUS 110 W3YyUSHHIO TPOJOIDKUTEILHOCTH BHYTPUYTPOOHOTO pa3BUTHS BEpOIIOKAT IPOMEIApOB
pasnnuHOi KpoBHOCTH. llomydeHHble DaHHBIC MO3BOJMIN BBISIBUTH BapUalMd B IIPOAOJDKHTEIBHOCTH
IUIOJIOHOIICHHUS Y BEpOIII0IOMaTOK BHYTPH HOPOJIBI B pa3pese chOpMHUPOBAHHBIX THIIOB U mommy sinuu. Ha
pucynke 1-10 mpuBemeHBI cxeMa BBIBEIECHHUS JAPOMENApOB HOBOMl TeHEpallid M COOTBETCTBYIOIIHE
PHCYHKH BEpOJIIOJIOB.

—
Kazaxcknit TypKkMeHCKui
OakTpuaH omenap
(cam1ipr) (camkm)

Wuep — mas Fy (50%td, 50%kb) (camxm)

Pucynok 1 — Cxema BrIBeIeHHSI THOPUIOB Pucynok 2 — 'ubpunHas BepOtog0-mMaTKa
niepsoro nokoneHus «Muep - mas Fy (50%td, 50%kb)» nepBoro nokonenus «Muep - mas» (50%td, 50%kb)

 —
Kazaxcknit Wnep - mas
IpoMenap F, (50%d)
(cam1ipr) (camKm)

T'ubpun F, (25%td, 25%kb, 50%kd) (camkn)

Pucynok 3 — Cxema BBIBE/ICHUS Ka3aXCKUX Pucynok 4 —
npomenapos «BAWIINH» Broporo mokonenus F, BepomonomaTka « BAULITH»
(25%td, 25%kb, 50%kd) F, (25%td, 25%kb, 50%kd)
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—
Kazaxckuit I'ubpun F,
OakTpuaH 5%td, 25%Kkb,
(camiibr) 0%kd)

aMKH)

Tu6pun Fs (12,5%td, 62,5%kb, 25%kd) (camxn)

Pucynok 5 — Cxema BBIBE/ICHHUS Ka3aXCKUX APOMEAPOB
«BAUKAXDBI » tpetbero noxonenus F;
(12,5%td, 62,5%kb, 25%kd)

Pucynoxk 6 — Camxa «BAMKAJKBI» Fy
(12,5%td, 62,5%kb, 25%kd)

—
TypxmeHckuit I'ubpun F;
JIpomenap (12,5%td,
(camibr) 62,5%kb,
25%kd)
(camxkn)

T'ubpun F4 (56,25%td, 31,25%kb, 12,5%kd)
(camxkn)

Pucynok 7 — Cxema BbIBeIeHHS Ka3aXCKUX APOMENApOB
yeTBepToro nokonenus «APJJAC» Fy
(56,25%td, 31,25%kb, 12,5%kd) (camkn)

Pucynok 8 — Camka «APJJIAC» F,
(56,25%td, 31,25%kb, 12,5%kd) (camxn)

— X
Kazaxckuii I'ubpun Fy
Ipomenap 56,25%td,
(camirer) 1,25%kb,
12,5%kd)
(camkm)

I'ubpun Fs (28,1%td, 15,6%kb, 56,2%kd) (camxwu)
PasBesienne «B cebex»

Pucynok 9 — Cxema BbIBeJIeHHsI Ka3aXCKHUX JIPOMEIapoB
nsitoro noxkoneHuss «KCAHHAK» Fs
(28,1%td, 15,6%Kkb, 56,2%kd) (camkn)

Pucynok 10 — Camxa « CAHHAK» F5
(28,1%td, 15,6%kb, 56,2%kd) (camkm)
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Tabnuua 1 — [IpomomkUTenbHOCTD IIIOJOHOUIEHHS BEpOIIIOJOMATOK, B CyTKax

ITopona Komn-Bo, romos X+m, ) Lim
Kazaxckwuii 6akTpuan 50 443,5+5,1 6,1 425-465
TypxmeHckuit npoMenap ApBaHa 20 415,7+2,4 5,5 403-438
Kazaxckwuit npomenap 20 405+3,1 4,1 392-433
«BAUIINH» F, (25%td, 25%kb, 50%kd) 50 419,4+4,1 4,2 399-435
«BAUKAXBI» Fy (12,5%td, 62,5%kb, 25%kd) 50 428,2+3,9 3.9 422-445
«APIJAC» F4(56,25%td, 31,25%kb, 12,5%kd) 20 418,8+4,4 4,5 409-443
«CAHHAK» Fs (28,1%td, 15,6%kb, 56,2%kd) 20 415,9+3,7 5,1 398-432

B Ttabmuie 1 mpuBeneHBl pe3ysbTaThl COOCTBEHHBIX HCCIEAOBAHWUN 10 W3YYCHUIO MPOIOJIKH-
TETHHOCTH IJIOJOHOIIEHUS M CTAaHAAPTHBIE OTKIOHEHWS IS BEPOITIOIUI] pa3HBIX T€HOTHUIIOB.

Kazaxckue OakTpwanbl HUMEIOT MPOJOIKUTEIBHOCTh IUIOAOHOIICHUS 425-465 nHei, B cpeaHem
443,5+5,1 nusa. CpeqHee cTaHAapTHOE OTKIOHEHUE (O) cocTaBmiia 6,1 mHei.

ApBaHa HMeENU MPOAOLKUTENBHOCTh IuofoHomenuss oT 403 naueit mo 438 nHell, B cpegHem
415,7£2,4 nueii. CpegHee cTaHIAPTHOE OTKIIOHEHHE (0) coCcTaBMiIa 5,5 mHEH.

Kazaxckue npomenapsl xapakTepu3yroTcs NpoJ0KUTEIbHOCTRIO MIooHomeHus 392-433 nauelt npu
CpeHEeM CTaHJApPTHOM OTKJIOHEHUU 4,1 AHei.

Jpomenapsl HOBOM TeHEpallMM HMMEIOT MPOAOJKUTEILHOCTh IUIOJIOHOIIEHU OT 398 nHel 0
445 nuedt, B ToMm uucie F, (25%td, 25%kb, 50%kd) - 419,4+4,1 mueit, F; (12,5%td, 62,5%kb, 25%kd) -
428,243,9 mueit, F4 (56,25%td, 31,25%kb, 12,5%kd) — 418,8+4,4 nneii, Fs (28,1%td, 15,6%kb, 56,2%kd)
THEH.

Monounas npodykmusrHocms 0pomedapos8 pasiuyHol KposHocmu. MOIIOUHAsT NPOIYKTUBHOCTH
SIBIIICTCS OJTHUM M3 CJIOKHBIX, MHOTO(YHKIIMOHALHBIX TIPU3HAKOB B CEICKIIUN BepOIrOI0B. B mpoBeacH-
HBIX WCCIIEIOBAHUAX MU3y4Yall AMHAMUKY CyTOYHOTO YOS MOJIOKA, COJlepKaHHe )XKupa U Oellka B MOJIOKE,
yIoi MoJioka 3a 240 mHel JTaKTaluH, CpeaHee CoAepKaHue B MOJIOKE JKupa u Oenka B TeueHne 240 mHEH
JIAKTaIlUH.

Pesynbrarel mccienoBaHus MOKa3alld, YTO C YBEIHUYSHHEM JOJM KPOBHOCTH JPOMENAPOB IMPOMOP-
[IMOHAJHHO YMEHBIIIAETCS COJePKAHNE KIPaA B MOJIOKE.

B M0104HO# MHIYCTPUHU BBICOKO IIEHUTCS MOJIOKO C BBICOKMM OEJIKOBBIM KO3(duirenToM. Pe3yin-
TaThl UCCIICIOBAaHUI MOKa3aIH, 4TO OCIKOBBIA K03 duimeHT Mosioka y npomenapos F, cocrasnser 0,82,
F; - 0,80, F, — 0,86 u F5 0,81. To ecTh m0 Mepe yBEIMUEHUS AOJIU KPOBHOCTH IPOMENAPOB MOBBILIACTCS
IoKazarellb OeIKOBOTo Kod(duImeHTa Mojoka (Tadnuma 2).

YCTaHOBJICHO, UTO COJICPIKAHKE JKUPa B MOJIOKE BapbUPYETCs y ApoMenapoB B npeneiax 4,2 — 4,5%,
oenka 3,5-3,7%. Wmeercs Oonpmiol moTeHIMAN AJIs NANbHEHIIEH CEeNeKIUU BepOIIOAWII APOMEIapoB
Pa3HBIX TEHOTHIIOB TI0 CO/IEP)KaHUIO B MOJIOKE XKHpa U Oellka 3a cueT IeJIeHAIpaBIeHHOT0 0TOopa ocobeit
C BBICOKHUM COJICP’)KaHUEM M3YYaeMBIX IPU3HAKOB.

Hpomenapst F, (25%td, 25%kb, 50%kd) nmeroT B cpeaHeM ynoi Mojioka B TeueHue cyTok 8,13+0,2,
coxepxaHue xxupa B Moioke 4,34+0,04% u Oenka B Monoke 3,54+0,03%.

Bepomomomarku F3 (12,5%td, 62,5%kb, 25%kd) uMeroT cOOTBETCTBEHHO Y0¥ Mojioka 6,13+0,3 kr
¢ sxxupHOCThIO 4,49£0,05% 1 6enkoBoMOIOYHOCTRIO 3,60+0,02%.

Bepomomuist Fy (56,25%td 31,25%kb, 12,5%kd) npoaynupyroT MOJIOKO B T€YEHHE CEMH MECSIICB
JakTanuu B cpearemM 7,16+0,2 kr ¢ comepskanreM B Mosioke xxupa 4,16+0,04% u 6enka 3,56+0,02%.

Ycranoeneno, uto BepOmomomaTtku Fs (28,1%td, 15,6%kb, 56,2%kd) mpoayuupyroT Mojoko B
cpensem 3a cyTku 8,01+0,2 kr, ¢ s)xupHOCTHIO 4,37+0,06% 1 OenkoBocThIO MoOKa 3,54+0,03%.

B Tabmume 3 HaMuM TpUBENEHBI 300TEXHWYECKHE MapaMeTpbl MOJIOYHOH IMPOAYKTHBHOCTH
JIPOMENIAPOB PA3IMYHON KPOBHOCTHU. Y CTAHOBIICHO, UTO y APOMENAPOB C KUBOI Maccoii 2 panra (525-600
KT') y0il MoJioka 3a 240 gHel JakTauuu JOCTOBEPHO BHIIIE, B CpaBHEHUH ¢ 0cobsmu 1 (bonee 600 kr) u 3
panra (MeHee 525 kr)mno xkuBoit macce (P<0,01).

ITo comepxanuio xupa u OedKka B MOJOKE JOCTOBEPHOW Pa3HMIBI y BEpOIIOIUIl APOMEIAPOB IO
paHry >KHUBOM Macchl He yctaHoBleHo (P>0,05).
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Tabnuua 2 — MonovHas npoxyKTHBHOCTE BepOmronun (n=10, Xn=40)
Mecsiupl, Jlpomenap renepanuu
rozxa Hpmsnaic «BAVIIUH» F, «BAUKAXBI» F; | «APIJAC» F, | «CAHHAK»F;
CyTOuHBIH y10ii MOJIOKA, KI' 8,640,3 6,5+0,2 7,84+0,3 8,7+0,2
Armpenb Maccosas moss xxupa, % 4,3+0,05 4,5+0,06 4,2+0,06 4,4+0,08
Maccosas no:s 6enka, % 3,6+0,08 3,7+0,07 3,6+0,08 3,6+0,06
CyTOouHBIN yJI0H MOJIOKa, KI' 8,540,2 6,4+0,2 7,7+0,2 8,6+0,2
Maii Maccosas goss sxupa, % 4,4+0,04 4,5+0,05 4,2+0,02 4,3+0,03
MaccoBas nos 6enka, % 3,5+0,02 3,7+£0,03 3,6+0,04 3,5+0,05
CyTouHBIH yZI0i MOJIOKa, KI' 8,44+0,3 6,3+0,3 7,540,3 8,5+0,3
Uionp Maccosas o xupa, % 4,3+0,08 4,440,06 4,2+0,07 4,3+0,07
MaccoBas nois 6enka, % 3,5+0,04 3,6+0,05 3,5+0,05 3,5+0,03
CyTouHBIH y10ii MOJIOKA, KT 7,840,2 6,0+0,2 7,1£0,2 7,340,2
Wrons Maccosas noms xupa, % 4,3+0,02 4,5+0,07 4,1+0,07 4,4+0,04
Maccosas joins 6enka, % 3,5+0,03 3,5+0,04 3,5+0,05 3,5+0,02
CyTOuHBIH y10ii MOJIOKA, KI' 7,240,2 5,5+0,3 6,5+0,3 7,0£0,3
ABrycr Maccosas moss sxupa, % 4,4+0,05 4,5+0,07 4,1+0,06 4,4+0,05
Maccosas no:s 6enka, % 3,5+0,03 3,54+0,03 3,5+0,03 3,5+0,02
CyTOouHBIN yZI0H MOJIOKa, KI' 8,1+0,3 6,2+0,4 6,6+0,2 7,940,2
Ti%‘;; MaccoBast 10715 Hpa, % 4,4+0,02 4,5+£0,03 4,120,03 4,4+0,04
Maccosas ngoinst 6enka, % 3,6+0,03 3,6+0,03 3,6+0,02 3,6+0,04
CyTouHBIH yZI0i MOJIOKa, KI' 8,340,2 6,0+0,2 6,940,2 8,140,2
Oxkts-6pp | MaccoBas mouist sxupa, % 4,3+0,05 4,5+0,04 4,2+0,05 4,4+0,05
Maccosas noss 6enka, % 3,6+0,03 3,6+0,03 3,6+0,02 3,6+0,03
CyTOuHBIH y10ii MOJIOKA, KT 8,13+0,2 6,13+0,3 7,16+£0,2 8,01+0,2
B Maccosas noms xupa, % 4,344+0,04 4,49+0,05 4,16+0,04 4,37+0,06
gg‘;ﬂzzz Maccosas nons Genka, % 3,54+0,03 3,60+0,02 3,56+0,02 3,54+0,03
Benkosblii k0apdunneHT 0.82 0.80 0.86 0.81

MOJIOKa

Ta6JII/IIIa 3 — 300TeXHUYECKHE napamMeTpbl MOJIOYHOM IMIPOAYKTUBHOCTHU APOMEAapOB pa3HI/I‘1H0ﬁ KPOBHOCTHU

Paur JlpoMmeniap renepaniu
IIpusnaku . . .
1o xuBoii Macce | «BAMIINH» F; | «BAUKAXBI» F; | «APJIAC»F, | «CAHHAK»Fs
Y noii Monoka 1(600 =) 1683,7+42,4 1422,9+55,3 1562,8+59,4 1576,0+62,8
3a 240 jeii nakTarmm, 2(525-600) 1939,1+41,2 1528,7+38,5 1649,2+33.8 1861,9+45 .4
KT 3(< 525) 1490,3+45,6 1372,4+45 8 1468,8+44,8 1380,2+45.5
1(600 >) 4,31+0,03 4,53+0,03 4.13£0,02 4.340.04
Coneprxanue xupa
B MOJIOKE, % 2(525-600) 4,33+0,04 4,52+0,05 4,110,04 4,32+0,06
3(=525) 4,34+0,02 4,52+0,03 4,12+0,02 4.33£0,03
1(600 2) 3,51+0,04 3,60+0,03 3,50+0,03 3,52+0,03
evorress 2(525-600 3,52+0,03 3,6140,02 3,51+0,02 3,52+0,02
B MOJIOKE, %
3(£525) 3,5240,03 3,61£0,03 3,51£0,03 3,52+0,02
1(600 =) 1814,2+53,5 1611,4+41,8 1613,6+58,6 1710,0+52,1
Beixon#Yo-romonoxa | 2(525-600) 2099,1£51,9 1727,4+47.3 1694,6£53,7 | 20109458,
3(=525) 1617,0+47.4 1550,8+45,6 151205504 | 1494,15573
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B memom BepOmroauibl, MMEROIIHE JXUBYIO Maccy 525-600 kr ¢ pa3nuyHON [oJiell KPOBHOCTH
JIpOMENApoB, MPoAyLHPYIOT 3a 240 AHEH JaKTalMyd TOBApHOrO MOJIOKa He MeHee 1528,7 kr, B TOM 4wucIie
F, (25%td, 25%kb, 50%kd) - 1939,1+41,2 xr, F; (12,5%td, 62,5%kb, 25%kd) - 1528,7+38,5 kr, F4
(56,25%td, 31,25%kb, 12,5%kd) - 1649,2+33 8 kr, F5(28,1%td, 15,6%kb, 56,2%kd) - 1861,9+45,4 xr.

W3 yeThlpex T'EHOTUIIOB Ka3axXCKUX JPOMENAPOB HOBOM TIEHEpAallMM HAWIy4llHe IOKa3aTelad Mo
BbIxoay 4% wmonoka otmedeHsl y «BAILIMH» u «CAHHAK». B pa3pese kaxaoro reHOTHITa Ka3aXCKHX
JIPOMEIapOB HaWOOJIBIIUE TIOKA3aTeIN BBIXOJAa KaK HATypaJbHOTO, TaKk ¥ 4% MOJIOKa TOKa3alu 0co0u ¢
>KUBOM Maccoit 525-699 xr.

BepOmroauitet ¢ panroM sxuBoit Macchkl 600 1 BBIIMIE KT TIPEBOCXOIAT CBEPCTHHII C KUBOH Maccoi 110
525 kr. Micxonst U3 BBIMICH3I0KEHHOTO, CYUUTAEM HEOOXOIUMbBIM YCUIUTh LIeJICHAIIPABICHHBIA 0TOOD JApo-
MEapOB Pa3IMYHON KPOBHOCTH C PAHIOM HBOU Macchl 525 — 600 Kr B MOJIOYHOM BepOITFOI0BOJICTRE.

CuntaeM HeOoOXOAMMBIM JallbHEHIIee yBeIHnueHne MoroyioBes npomenapos Fs (28,1%td, 15,6%kb,
56,2%kd) kax Hamnbosee oTBEHArONIHie TPEOOBAHUSAM PHIHOYHOM dKOHOMHKH. CaMoe TIIaBHOE MX MOYKHO
Pa3BOJUTH «B ceOey.

BepOmoomaTkn 2 paHra Mo XHBOW Macce MMEIOT OTIUYHBIC MMOKA3aTeNH BOCHPOU3BOIUTEIBHOM
CIIOCOOHOCTH M BBICOKHE TIOKa3aTelN COXPAHHOCTH BEPOIIOKAT B MEPBBIE MECAIBI TOCTAIMOPHOHAIBHOTO
pocra u pa3sutus. CaMoe IJIaBHOE - Y HUX BBIILIE JIOJIS 0CO0eH ¢ skenarebHOi (hopMoit BeiMeHH (Tabuuia 4).

Tabmuma 4 — BaustHue oTOopa 1Mo paHry *KHBOH Macchl Ha MOPPOPYHKIMOHATBHBIE 0COOCHHOCTH
BbIMeHH BepOmoaun apomenapoB «CAHHAK Fs

Panr
[Ipuznaku n [oxazarenu 1 2 3
(600 >) 525-600 kr 10 525 xr
20 YalnieBUIHAS 22,5 60,0 30,0
25 OKpyTJIas 37,5 30,0 35,0
®opma BeIMeHH, %
30 IUIOCKas 15,0 10,0 15,0
40 nmpouee 25,0 - 20,0
20 10 2,5 30,0 5,0 20,0
25 2,5-5,0 20,0 60,5 30,0
JmmHa cockoB, cM
30 5,0-6,0 10,0 24,5 25,0
40 6onee 6,0 40,0 10,0 25,0
75 PaBHOMEPHO Pa3BUTHIE 55,0 90,0 70,0
Pa3Butue yerBeprei
40 HEPaBHOMEPHO Pa3BUTHIC 45,0 10,0 30,0
101 KOHHYECKas 65,0 95,0 80,0
dopma cockoB
14 TpyIIeBUIHAS 35,0 5,0 20,0
95 BEPTHUKAJIBHO BHU3 55,0 90,0 70,0
Hampasnenue cockoB
20 HaIpaBJICHHbIE B CTOPOHY 45,0 10,0 30,0

Y BepOmronuL 2 panra ocodu ¢ JareBHAHON Gopmoii BeIMeHH cocTaBisaoT 60,0%, B cpaBHeHuH ¢ 1 paH-
roMm — 22,5% u 3 panrom -30,0%. XKemarenpHas mamuHA COckoB 2,5-5,0 ¢cM M €€ wacToTa COCTaBWIA y
BepOmoaur 2 panra 60,5%, a 1 panra — 20,0% u 3 panra — 30,0%. [Ipu popmupoBanuu celeKIIMOHHOTO
cTazia BepOMIOAM-IaMU 2 paHra yBEJIMYMBACTCS KOJIMYECTBO YKUBOTHBIX C PABHOMEPHBIM Pa3BUTHUEM
uyeTBepTeit BeiMeHH 110 90,0%, B cpaBHeHnu ¢ 1 panrom — 55% u 3 panrom -70,0%.

JKusotHbie 2 panra a0 95,0% umeror koHHueckyo GhopMy cockoB u 10 90,0% coCkH HampaBJIeHbI
BEpTUKAIBbHO BHU3. Ha OCHOBaHWMM MPOBEACHHBIX UCCIECIOBAHUM MO U3yUeHHIO MOP(OPYHKINOHATBHBIX
OCOOCHHOCTEW BHIMEHH BEpOIIOAWIl, CUMTaeM HEOOXOJUMBIM TPOBOJUTH IIEJICHANPABICHHBIA O0TOOP
YUCTOMOPOTHBIX TYPKMEHCKHX JPOMENApPOB B CENEKIIMOHHOE CTaf0, COOTBETCTBYIOIINE 2 PAHTY MIKAJBI
OLICHKH >KUBOM Macchl. DTO MO3BOJUT 3HAYUTEIBHO YCKOPHUTBH CEJIEKIIMOHHBII MPOLEecC MO MOBBIICHHIO
YAOEB MOIIOKA, 3a CYET YBEIWYCHHS CeJeKIMOHHOro nuddepeHnnana Mexay >XUBOTHBIMH OCHOBHOTO
CTaja ¥ IUIEMEHHOTO CTaxa. B MeXBHIOBOW TruOpuam3aiyii BepOI0J0B YCTAHOBICHO ITOJIOKHUTEIHHOE
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BIMSHUE YBEJIMUYCHHS KPOBHOCTH YHCTONOPOAHOTO TYPKMEHCKOrO JApomenapa Ha MOp(OoQyHKIHO-
HaJIbHBIC MapaMeTphl BeIMEHH BepOmronui. IlomydeHHble NaHHBIE MOCTY)KaT JaJbHEHIIEMY COBEpILIEH-
CTBOBAHMIO TEXHOJIOTHMHU Pa3BEACHUSA M CENEKIHMU IPOMEIapoB B MOJOYHOM BepOistogoBojcTBe Ha HOre
Kazaxcrana.

Lumozcenemuuecxkue ocobeHnocmu 0pomedapos paziuyHol KpoeHocmu. Y BepOIIOJOB Ka3aXCKOTO
OaxTpuaHa, ApBaHa, Ka3axCKOrO JpOMEAapa M ApOMeSIapoB HOBOH I'€HEpalMy KapHUOTHII NPENCTABIICH
74 xpoMocomamu, U3 HUX 12 MeTalleHTpHUueckHue ayTocoMsbl, 60 akpoleHTpHdYecKhe ayToCOoMbl, XX (y
camok) 1 XY (y caMIIOB) IOJIOBBIE XPOMOCOMBI — TOHOCOMBI.

AHeyionaus — U3MEHEHHE YHCla XPOMOCOM, HEKpaTHOE rallongHoMy HaOopy. OTHOCHUTEIBHO
YHCIIa TUMOJUITIONIHBIX KJIETOK B KYJbTHBUPOBAHHBIX JIMMQOIUTAX KPOBU CUUTAEM, YTO OOJBITUHCTBO
U3 HHUX SIBISIIOTCS apTedakTamMu, BBI3BAHHBIMH TEXHHUECKUMH MaHUIYJSIIUSAMH. To ecTb, MCTUHHBIM
[IOKA3aTeJIEeM AHEYIUIOMIUHU CIYXKUT YUCIIO THIEPIUIUIOUAHBIX KJIETOK, KOTOpPBIE MBI PEKOMEHAYEeM
YUHUTHIBATh MIPU OTPEACTICHUH MTOKa3aTells TeHETHUYEeCKOH aHeyTUIONINH.

Y BepOmo0B Ka3axCKOM MOMYJSIIMM, Kak IOKa3ald IPOBEACHHBIE HCCIENOBAaHUS, YacTOTa
THITOAMIIIONIHBIX (2n<74) KJIETOK TOCTOBEPHO BBIIIE THIEPAUILIONTHBIX (2n>74) (Tabmuua 5),

YCTaHOBIEHO, YTO YacToTa 00pa30BaHMS AHEYIUIOMIHBIX KIETOK y BEpOJIOAOB HMOPOABI Ka3aXxCKUN
npomenap (11,2%) u npomenapos HoBoil reHeparuu (10,9-13,7%) Hike B CpaBHEHUH C YHCTOIOPOJHBIMU
Apsana (15,3%), uTo coryacyercs ¢ paHee IPOBEJCHHBIMU HCCICIOBAHUSIMU.

Homunnouanus — 3TO T€HOMHAs MyTaLus, 3aKIIOYAIOINAsACS B YBEIWYCHHUH YHCIA XPOMOCOM,
KpaTHOTO K TaljIOnJHOMY Habopy. Y BepOII0JI0B 3aperucTPUPOBAHbl TPUILTONIUS (3n) U TETPanIouIus
(4n). Yacrora oOpa3oBaHMs MONUIUIOMIHBIX KJIETOK Yy BEpOJIONOB MOPOABI Ka3axCKUH OpoMenap B
cpenHeMm coctaBuil 2,8%, npomenapoB HoBod reHepauuu ot 1,8% mo 2,9%, 4yTo HOCTOBEpPHO HUXKE B
CpPaBHEHUU C YUCTOMOPOIHBIMU ApBaHa (3,4%).

Ta6JII/IIIa 5 —Yacrota O6pa30BaHI/IH AHOMAJIBHBIX KJIETOK, KYJIbTUBUPOBAHHBIX III/IM(i)OHI/ITOB KpoBH Bep6n}0;103

ITopona Aneymnougus | Ilonumionnus | XpomocoMmHble abeppaiuu

Kazaxckuii 6akTpuaH 10)KHO-Ka3aXCTaHCKUI TUIT 12,6+0,21 1,5+0,18 0,8+0,05
ApBaHna rpomenap 15,3+0,12 3,4+0,21 1,1+0,09
Kazaxckuii apomenap 11,2+0,11 2,8+0,17 0,6+0,04
Jpomenap HOBOI reHepanuu

«BAHIINH» F, (25%td, 25%kb, 50%kd) 11,1+0,16 2,1+0,23 0,9+0,06
«BAMKAXBI» F; (12,5%td, 62,5%kb, 25%kd) 12,9+0,17 2,2+0,31 0,8+0,07
«APJIAC» F4(56,25%td, 31,25%kb, 12,5%kd) 13,740,13 2,9+0,39 1,1+0,05
«CAHHAK» Fs(28,1%td, 15,6%kb, 56,2%kd) 11,3+£0,09 1,8+0,24 0,7+0,04
Yuctonoponuslii (ot pazsenenus B cebe «CAHHAKY) 10,9+0,13 2,940,19 0,7+0,03

Yacmoma u munvi XpomMocomHuuix abeppayuu. VIHIUBUAYanbHBIH y4eT YacTOTHI U THIIA XPOMO-
COMHBIX a0eppanuii, KyJIbTUBUPOBAHHBIX KJIETOK JICHKOIUTOB KPOBU pPAa3HBIX TE€HOTHUIIOB ITO3BOJIHII
JIOCTOBEPHO MIESHTH()HUIINPOBATH OJMHOYHBIC U TTapHBIEe (hparMeHTHI, AlleHTPHYECKHe KOJIbIAa M Pa3pBIBHI B
[IEHTpOMeEpeE.

B KOMIJIEKCHBIX [IUTOTCHETHUECKUX MCCIEIOBAHUAX YUUTHIBAIA YACTOTY KJIETOK C XPOMOCOMHBIMHU
acconuanusaMu. [Ipu 3TOM yYUTHIBAIH KIIETKU, CKJIOHHBIE K HEPACXOXKICHHIO XPOMOCOM. TakuX KIIETOK
MOKET OBbITh y BepOIt0/10B OT 3% 10 30%, 1 OHM HE SIBJISIOTCS aHOMAaJIbHBIMHU.

OpnHako XxpoMocoMHbIe acconuaiu (XA) sIBISIOTCS HCTOYHUKOM OINPEACICHHOTO pHCKa 00pa-
30BaHUS AHEYIUIOMIHBIX KIETOK W YBEJIMYEHHS OOpa30BaHUS TEHETUYECKHH aHOMAIbHBIX KIIETOK
(I'enAK). Ilpupomoii accoIuariiyi sIBIIICTCS B3aHMMHOC TNPUTSHKECHUE TETEPOXPOMATHUYECCKUX YUACTKOB
KOPOTKHUX TUICY aKPOICHTPUUECKUX XpoMocoM rpyrisl «B» u «C», koTopbie (GOPMHUPYIOTCS U3 OJHOTO
XPOMOILIEHTpa UHTEPHA3HOTO APA.

B mpoBeneHHBIX HCCIEMOBAaHHUSX NMPH aHAIN3E€ XPOMOCOMHBIX aCCOLHMAIMN B KyJIHTUBHPOBAHHBIX
KJIETKaX JUMQOIIMTOB KPOBH OOpallajyd BHUMaHHUE HAa Te MeTaasHble IJIACTHMHKH, Y KOTOPBIX MPHUIIC-
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JKaHUE JIBYX MM HECKOJNBKHUX aKPOIICHTPUYECKHUX XPOMOCOM B OOJACTH MAJbIX IUICY HA PACCTOSHUC
COCTaBJISICT HEe O0JIee OMEPEYHOro JUaMeTpa XPOMOCOMBI.

YCTaHOBJICHO, YTO Yallle BCET0 HAOMIOIAI0T aCCOLHUAIMH JIBYX XPOMOCOM, OJTHAKO HEPEIKH CIydYau U
TPYIIOBBIX accolualuii 3-x, 4-x wim 6onee xpomocoM. [lokazarens XpOMOCOMHOM aCCOIUAITUY COCTABHII
y IpoMenapoB HOBOW reHeparuu ot 5,7 1o 7,2% (tabnuma 6).

Tabnuua 6 — L{lutorenernyeckas XxapakTepuCTHKa JPOMEAAPOB HOBOM IeHEpaLul

Jpomenap renepanuu
LuToreneTnueckue mpu3HaKH ” ”

«bAUIINH» F; | «BAUKAXDBI» F3 | «<APJAC» F; | « CAHHAK» F;
NzyueHo merada3HbIX MIACTHHOK 1000 1000 1000 1000
Monaanoev YHUCII0 XPOMOCOM (2n=74) 85.0+ 84,1+ 823+ 86.2+
0)KHJIaCMBIT
MopansHoe HHCII0 XPOMOCOM (2n=74) 86,8+ 84,1+ 823+ 86.9+
(bakTHyecKuit
AHEYIUIOUINSA: BCETO 11,1+0,16 12,9+0,17 13,7+0,13 11,3+0,09
TMunoaumnonaHble KIeTkH (2n<74) 8,6+0,08 11,5+0,11 11,5+0,08 8,9+0,07
lunepaumionabie KieTku (2n>74) 2,5+0,06 1,4+0,05 2,2+0,06 2,4+0,04
XpoMocoMHbIe abeppanuu 0,9+0,06 0,8+0,07 1,1+£0,05 0,7+0,04
Tonumnonaus 2,1+0,23 2,2+0,31 2,940,39 1,8+0,24
I'erepormnonmus 13,2+0,72 15,1+0,58 16,6+0,87 13,1+0,65
XpomocomHbIe accormanin (XA) 6,3+0,07 7,240,05 6,8+0,06 5,740,08
I'enernyeckast aneymnouaus (I'enAney) 5,0+£0,12 2,8+0,09 4.4+0,11 4,8+0,10
duznonornyeckas aHey IO U 6,1£+0,32 10,1+0,38 9,34+0,29 6,5+0,18
I'enAK 8,0£1,1 5,8+0,81 8,4+1,4 7,3+0,95
I'eneTnyeckuii prck o6upa3013aHH;1 aHOMAJIbHBIX 204435 23.142.7 245429 19,5432
KJICTOK, TEOPETUYCCKHIA
I'eneTnyeckuii prck 96pa3OBaHI/I$[ aHOMAJTbHBIX 14.142.6 15.941.7 17.7+1.5 13,8423
KIICTOK, (DaKTHUCCKHI

Bricokas acconmaTuBHas CIOCOOHOCTH BBISIBJIEHA B MeTadasHBIX KJIETKAaX KyJbTHBUPOBAHHBIX
muMdonuTax KpoBU ¢ HOPMalIbHBIM AUIUIOMIHBIM HA0OPOM XpOMOcoM (2n=74).

VcTUHHBIM TOKa3aTeneM aHeyIUIOMAMH SBISIeTCS TEeHeTHYecKas aHeyIUIOMAWsA, KoTopas Tpel-
CTaBIsieT COOOH YIBOGHHOE YHCIO THIEPAMIUIOMIHBIX KIETOK. [ eHeTHuyecKkas aHeYIUIOMIHs OKa3alach
BhIIE y apomenapoB rpymmsi «BAWIINH» Fs 5,040,12%, 9TO DOCTOBEPHO BHIINIE B CPABHEHHH C
«BAMKAXBI» F; 2,8+0,09%.

Yacrora 00pa3oBaHus reHETUYECKH aHOMaJbHBIX Ki1eTok (I'eHAK) cocraBuna y qpoMeaapoB rpyIimnsl
«BAMILVH» F; 8,0+1,1%, «BAUKAXBI» F, 5,8+0,81%, «APJAC» F4 8,4+1,4% n «CAHHAK» F;
7,34£0,95%. [lomydeHHble TaHHBIE CBUIETEIHCTBYIOT O BHICOKOM INIEMEHHOM CTaTyce ApOMeNapoB HOBOM
TeHepalny U TepcreKTUBaX ero paciupocTpaHeHus Ha fore Kasaxcrana.

PakTHUECKUH MOKa3aTelb KJIETOK C MOJAIBHBIM YHCIOM XPOMOCOM COCTAaBHJI Y IpOMEAAPOB HOBBIX
TeHepalyy B IIpeJesax 0XKHIaeMOoro.

Pazanna nmo oxxugaemMoMy U (DaKTHYECKOMY IMOKa3aTeNI0 MOJAJBHOTO YHCIIa XPOMOCOM Yy JIpoMe-
napos «BAMIINH» F; u «CAHHAK» Fs noareepkiaeT He06GX0MUMMOCTh YCHICHHUS LEIeHATIPABICHHOT0
0TOOpa U Mox00Pa )KUBOTHBIX 110 IUTOT€HETUIECKOMY CTaTyCYy.

Bpricokas 4acToTa MOJMIIOWAHBIX KJIETOK y JIAKTHPYIOLIMX KOPOB 4epHOo-mecTporo tuma 3,3%, B
CpaBHEHHUU CO CKOTOM Oyporo tuma 1,3% o00yciaoBiieHa BEICOKOM MOJIOYHOU MPOXYKTUBHOCTHIO.

Ha ocHOBaHMM NPOBEAECHHBIX HCCIEJOBAHUN MOKHO KOHCTATUPOBAaTh, YTO MOSBICHHUE MOIMIIIONI-
HBIX KJIETOK M KJIETOK C XPOMOCOMHBIMU a0eppanusiMi OOyCIIOBJIEHO, NPEXIE BCErO, C BOCCTAHOBU-
TEJILHBIMU TIPOIIECCaMU, pereHepanuel, (QyHKIMOHATbHON aKTHBHOCTHIO OPraHOB W TKaHEW IIpH
nakTauud. B panpHeimeil celeKIMOHHO-TUIEMEHHOW paboTe HCIONb30BaHHE XKHBOTHBIX C HW3BECTHBIM
KapHOTUIIMYECKUM CTaTycOM IIO3BOJIUT B HEKOTOPOH CTENEHHM MPOTHO3UPOBATh YPOBEHb LUTOICHETHU-
YECKOW N3MEHYMBOCTH B UX TIOTOMCTBE U B MOMYJISINH JPOMENAPOB PA3HBIX TEHOTHUIIOB B LIEJIOM.
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O0cy:kaeHue pe3yJbTaTOB

Kazaxcran gBnsieTcsi IEHTPOM, I'/ie BO3MOXHO pa3BeleHHE OaKTpHaHOB (IBYropOble BepOIIIOIBI) U
JipoMenapoB (0 HOrOpObIe BepOIIObI), B CBSA3U C ATHUM IMOJYYMIIO IIUPOKOE PACIpPOCTPAaHCHUE THOPUIH-
3alus MKy HUMH, TO €CTh pa3lIMYHbIe BApHAHTHI CKpellnBaHus. [ eHeTHIeckne pecypchl MEKBHIIOBBIX
rubpumoB B KazaxcraHe 0 HACTOSIIETO BpEMEHH OBLTH MPEACTABICHBI 22 TreHepanusaMu. B mociemxane
ToJibl cenekionepamMu KazaaxcraHa BBIBEJCHBI APOMEIAphl HOBBIX T€HOTHUIIOB METOJIOM POTAIMOHHOTO
CKpEIIBaHUS.

Wcxons u3 3Toro, BriepBbie B 00bEKT UCCIIEOBAHNS OBIIN BKJIFOYEHBI IPOMEAaphl HOBBIX T€HOTHUIIOB,
BBIBEJICHHBIC METOJOM POTAIIMOHHOTO CKPEIIMBAHMS.

HdpoMenapsl HOBOM TreHEpalud HMEIOT MPOJOJDKUTEIBHOCTh IIOAOHOIIeHUs OT 398 nHelt 1o
445 nwuei#t, B ToMm uucie F, (25%td, 25%kb, 50%kd) - 419,4+4,1 mueit, F; (12,5%td, 62,5%kb, 25%kd) -
428,243,9 nueit, F, (56,25%td, 31,25%kb, 12,5%kd) - 418,8+4,4 nueit, Fs (28,1%td, 15,6%kb, 56,2%kd)
JTHEH.

Y CTaHOBIEHO, YTO COAEP KaHUE )KHpa B MOJOKE BAPBUPYETCS y APOMeNapoB B npernenax 4,2-4,5%,
oenka 3,5-3,7%. Nmeercs Oonpmiold mMOTeHIWAN IS ANbHEHIIEH CEeNeKIMU BepOIIOAWII APOMEnapoB
Pa3HBIX TEHOTHIIOB 10 COJICPYKAHHIO B MOJIOKE KUpa U O€JKa, 3a CUET IeJICHAIIPaBICHHOT'0 0TOOpa 0cobei
C BBICOKMM COZEp’KaHMEM H3ydyaeMblXx npusHakoB. [pomenapst F, (25%td, 25%kb, 50%kd) umeror B
cpemHeM yIoi Moioka B TedeHne cytok 8,13+0,2, comepkanue xupa B Moioke 4,34+0,04% u OGenka B
mosoke 3,54+0,03%. BepOmogomatku Fs (12,5%td, 62,5%kb, 25%kd) MMeOT COOTBETCTBEHHO YHOMH
Moioka 6,1340,3 kr ¢ xupHocThIO 4,49+0,05% 1 OenkoBoMonouHocThio 3,60+£0,02%. Bepomoguist Fy
(56,25%td 31,25%kb, 12,5%kd) npoayuupyrT MOIOKO B TEYCHHE CEMH MECSIEB JAKTAllMd B CPEIHEM
7,16+0,2 xr c comepkanueMm B MoJioke xupa 4,16+0,04% u Genka 3,56+£0,02%. YcraHOBIEHO, UYTO BEp-
omomomarku Fs (28,1%td, 15,6%kb, 56,2%kd) nponyuupyroot Monoko B cpenHeM 3a cyTku 8,01+0,2 kr, ¢
JKUpHOCTHIO 4,37+0,06% 1 GenkoBocThio Monoka 3,5440,03%.

Y npomenapoB ¢ xUBOM Maccoi 2 panra (525-600 kr) ymoit Mosoka 3a 240 gHEH JaKkTamuy TO0CTO-
BEpHO BHINIE, B cpaBHeHHH ¢ ocobsimu 1 (Gomee 600 kr) m 3 panra (MeHee 525 Kr)mo >KMBOW Macce
(P<0,01). B memom BepONIOAUIIEI, HMEIOIIHE KUBYIO Maccy 525-600 Kr ¢ pa3iudHOW ONIel KPOBHOCTH
JIpOMENApoB, MPOoAYLHPYIOT 3a 240 AHEH JaKTalyu TOBApHOTO MOJIOKa He MeHee 1528,7 kr, B TOM 4ucIie
F, (25%td, 25%kb, 50%kd) - 1939,1+41,2 xr, F; (12,5%td, 62,5%kb, 25%kd) - 1528,7+38,5 kr, F4
(56,25%td, 31,25%kb, 12,5%kd) - 1649,2+33 8 kr, F5(28,1%td, 15,6%kb, 56,2%kd) - 1861,9+45,4 xr.

BepOmomomaTkn 2 paHra Mo XHBOW Macce MMEIOT OTIUYHBIC MMOKa3aTeNH BOCHPOW3BOIUTEIBHOM
CIOCOOHOCTH M BBICOKHE TIOKa3aTelN COXPAHHOCTH BEPOIIOKAT B MEPBBIE MECAIBI TOCTAIMOPHOHAIBHOTO
pocra u pa3sutusi. Camoe TJIaBHOE — y HUX BBIIIIE J0JIS 0COOCH ¢ xenaTellbHOM (JOpMOil BRIMEHH

YCTaHOBJIEHO, YTO YacTOTa 0Opa30BaHUS aHEYIUIOMIHBIX KIIETOK y BEPOJFOIOB MOPOJBI Ka3aXCKHI
nmpomenap (11,2%) u npomenapos HoBo# reHeparuu (10,9-13,7%) Hipke B CpaBHEHUH C YHCTOTIOPOHBIMHU
Apgana (15,3%), uTo cornacyercs ¢ paHee MPOBEIEHHBIMU HUCCIIETOBAHUIMH.

Yacrora 00pa3oBaHus MOJUIUIOUIHBIX KIETOK Yy BEpOIIOIOB MOPOJIbI Ka3aXCKUi poMenap B Cpe-
HeM cocTaBul 2,8%, ApoMenapoB HOBO# reHeparuu oT 1,8% mo 2,9%, 4To MOCTOBEpHO HUXKE B CpaBHE-
HUU ¢ urcTonopoansiMu ApBana (3,4%).

Yacrora 0Opa3oBaHus reHEeTUYECKH aHOMANBHBIX KieTok (['eHAK) cocraBuia y ApoMenapoB rpyIibl
«BAMILVH» F; 8,0+1,1%, «BAUKAXBI» F, 5,8+0,81%, «APJAC» F4 8,4+1,4% n «CAHHAK» F;
7,34£0,95%. [lomydeHHble TaHHBIE CBUIETEIHCTBYIOT O BHICOKOM INIEMEHHOM CTaTyce ApOMeNapoB HOBOM
TeHepaluy U TIEPCIEKTUBAX €ro paclpocTpaHeHus Ha fore Kazaxcrana.

Bv16o0vi. HoBU3HOI HccienoBaHmid SIBISETCS YCTAHOBICHHBIN T€HETHYECKUI TTOTEHIIMAT MOJIOYHON
MPOAYKTUBHOCTH M IUTOTEHETHYECKUI CTAaTyC APOMENApOB HOBBIX T€HOTHIIOB, BBHIBEICHHBIE METOJOM
POTALMOHHOTO CKpelMBaHusA. Pacimpenue apeana pasBefeHus apomenapoB rpymmsl «BAWIIH» Fs ,
«BAUMKAXBI» F3, «<APIJAC» F4, u «CAHHAK» Fs MO3BONUT yBETHUUTH IPOU3BOACTBO BEPOIIOKBETO
Mostioka B HOxxHO-KazaxcraHnckoil oOmactu. B mampHeEHIEH CeNeKIMOHHO-TUIEMEHHOW pa0d0oTe HCITONIb30-
BaHHE KUBOTHBIX C U3BECTHBHIM KaPHOTUIIMUYECKUM CTATyCOM ITO3BOJIUT B HEKOTOPOH CTEMEHU MPOTHO3H-
pOBaTh YPOBEHb IUTOICHETUYCCKOW M3MEHUYUBOCTU B UX MOTOMCTBE U B TIOMYJISAIUU APOMENAPOB Pa3HBIX
TEHOTHIIOB B IIEJIOM.




Becmuux Hayuonanvrot akademuu nayk Pecnybnuku Kazaxcman

Pesynbprathl nccnenoBaHui pEeKOMEHAYETCSl UCIIOJIB30BAaTh BO BCEX BEPOIIOIOBOAYECKUX XO3SHMCTBA
I0xn0-Ka3zaxcranckoli o61acty, crienManu3upoOBaHHBIX Ha Pa3BEACHUU IPOMENAPOB.

Hcemounux  gunancuposanus ucciedosanuii. MUHHCTEPCTBO CENbCKOTO XO3siicTBa PecryOuuku
Kazaxcran.

Haumenosanus ¢unancupyrowux opeanusayuii. TOO «Kazaxckuii HaydyHO- HCCIEIOBATEIBCKUI
MHCTUTYT >KUBOTHOBOJICTBA U KOPMOIIPOU3BOACTBAY;

Hayuno-uccrnenoBarensckuii. MHCTUTYT «IIpo0ieM arpormpoMBIIIIEHHOTO KOMILIEKCA M BOAHBIX
pecypcoBy» IOxxH0-KazaxcTaHCKOro rocyAapcTBEHHOIO YHUBEPCUTETa UMEHH M.Aya30Ba.
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'Kasak MaJ1 %oHe Mall a3bIFbl FRUIBIMH-3€PTTey HHCTHTYTHI, AnMaThl, Kasakcran,

*®AO, aybil MAPyaITbUIBIK XKaHyapIapbl XOHE KYCTAPIHBIH TeHETHKATIBIK KOPbI GOHMBIHIIA XaIBIKAPATIBIK IKCIIEPT,
M. OyesoB arsiHaarsl OrTyCTiK Ka3akcTaH MEMJIEKETTIK yHHBEPCHTETIHIH « ATPOOHEPKICIIT KemeHepi
XKQHE Cy KopJiapsl mpodiieMaliapbly FBUIBIMU- 3epTTey MHCTUTYTHI, LlIbiMkenT, Kazakcras,

K. A. TumupszeB atbiHnarel Peceil MenekeTtik Mackey aybul IapyamibuibK akageMusicbl, Mackey, Poccus,
°M. Oye30B atbiHarsl OHTYCTIK Ka3aKcTaH MeMJIEKETTiK yHUBEPCHTETIHIH KOFAphI aYbLI IAPYaITbUIBIK
reUTBIMIApBI MekTeOi, [IIsiMkenT, Ka3akcran

OHTYCTIK-KA3AKCTAHABIK NOIIYJIANUAHBIH JIPOMEJIAP TOBbIHA KATATBIH
TYUEJIEPAIH CEJEKIUAJBIK- TEHETUKAJIBIK MOHUTOPHHI' HOTH/KEJIEPI

AnHoTanus. PoTanmusuiblK JKynTay apKeUIbl IIBIFAPBUIFAH APOMENapAblH Ka3aKCTAHIBIK ITOMYJIAIUSCHIHBIH
JKaHa TeHOTHNTEepi amFam per 3eprrenmi. OHTYCTIK Ka3aKCTaHIBIK IpoMenap TOOBI TYHENepiHiH KaHa TeHepamusi-
CBIHBIH T€HETHKAJIBIK OaCHIMIBIIBIFBI AHBIKTAJIIb.

XKana renepauusgarsl qpoMenap TyienepiHiH keMmicTeHy y3akTbiFbl 398 kyHHeH 445 KyHre jeiliH, OHBIH
itminge F, (25%td, 25%kb, 50%kd) — 419,4+4,1 kyH, F; (12,5%td, 62,5%kb, 25%kd) — 428,2+3,9 kyH, F4(56,25%td,
31,25%kb, 12,5%kd) — 418,8+4,4 xyH, Fs(28,1%td, 15,6%kb, 56,2%kd) xyH.

3epTTey HOTIIKeNepl ApoMenap KaHbl OachbIMABUIBIFBI apTKaH CaiiblH, OyFaH MPOINOPIHOHAIIBI CYT KYpPaMblH-
JIAFbI Mall KeJIEMIiHIH KeMH 0acTalThIHIBIFBIH KOPCETTI. byFaH KepiciHIle, ApoMeaap KaHBIHBIH YJIeci apTKaH CalbIH,
CYT KYpaMBbIHIAFbI aKybI3 KO3(h(HUIMEHTI KopceTKili apTa OacTaiiibl.

AHEYIIONATH JKacyIlaJIapbIHBIH TY3UTy JKUUIIr: Kazak apomenaps (11,2%) MeH apomenapablH jkaHa reHepa-
musiceraaa (10,9-13,7%) taza tykeimael Apyanamed (15,3%) canpICTBIpFaHIa TOMEH KENeTiHI aHBIKTAIAbBI, Oy e3
Ke3eriHae OYpHIHFBI 3ePTTEYIep HOTIKEIEpiHe Coiikec Kemei.

Kazak npomenaps! TyienepiHaeri MOMUITIONATHI JKacyIanapsl TY31IyiHiH opTaia xuiriri 2,8%, apomenapaba
*aHa renepanusceinaa 1,8% - nen 2,9% neiiin Kypaapl xoHe Oyl Taza TYKbIMJIbI ApyaHallapMeH CallbICThIpFaH/a
(3,4%) HaKTHI TYpAE TOMEH OONIBI.

«BAMIIMH» ToGBIHAAF! IpOMeapiapaarhl IeHETHKANBIK aYBITKYJIb! (aHOMAb/IbI) XKACYIIATaPBIHBIH TY3iTy
sxuiniri Fy 8,041,1%, « BAMKAXBI» F5 5,8+0,81%, «APJIAC» F, 8,4+1,4% sxone «CAHHAK» Fs 7,3+0,95% Kypa-
nbl. Toxipube OapbIChIHIA ajbIHFAH HOTHIKEIEpP, JAPOMEIap/blH KaHa I'eHepalusChIHBIH achll TYKBIMJBIK KYHIbI-
JIBIFBIHBIH JKOFaphl CKCHIITH, COHABIKTAH OHBI Ka3aKCTaHHBIH OHTYCTIK OHIpiHIC Tapaly OOJallaFrbIHBIH 30pD
EKeHJIITIH KepceTe/i.

Homuoiceni mangwpinay. Kazakcran acbul TYKbIMabI Oaktpuannap (0ip epkemri Tyienep) xoHe npomenap (exi
OpKeIlTI TyHelep) TYKbIMAAC ecipyiHe MYMKIHJIK OepeTiH OpTalbIFbl OOJIBIN TaObLIa Ibl, COHABIKTAH OJIap/bIH apa-
CBIHIA OyIaHOACTHIPY KEH TapaliFaH, sSsFHU OyJaHIayIbIH TYPJIi HyCKalaphl.

Ocsl kesre neitin Kasakcranmarsl TyHenepIiH TYp apaiblk OyIJaHIapBIHBIH TCHETHKAIBIK KOPHI 22 TeHepalus
eni. CoHFBI JXBUIIAPHI amMacThIpa (poTanus) OyJaHIACTHIPY SHICiH KONAaHy apKbUTEl Ka3akCTaHIBIK CeNeKIMOHEep-
Jiep TapanblHaH IPOMEIap IblH KaHa TeHOTUITEP] HIBIFAPbUI/IbI.

Con cebernti ajramr peT 3epTTey HbICaHbl peTiHIE anMacteipa (poraums) OyJaHAACTBIPY OMAICIH KOJJaHa
OTBIPBII HIBIFAPBUIFAH JAPOMENAap/IbIH jKaHa TEeHOTHIITEP] TaH Al ajlbIH/IbL.

JKana reneparusiarsl [pomMenap Tyienepidia 0yas3apik Mep3iMiHiH y3akThirbl 398 kyHHEH 445 KyHTe ACHiH Co-
3bUTaIBI, OHBIH imiuae Fp (25%td, 25%kb, 50%kd) - 419,4+4,1 kyH, F3 (12,5%td, 62,5%kb, 25%kd) - 428,2+3,9 kyH,
F4(56,25%td, 31,25%kb, 12,5%kd) - 418,8+4,4 xyH, F5(28,1%td, 15,6%kb, 56,2%kd) kyH.

Jpomenap cyti KypambiHaarel maid memmepi 4,2-4,5%, an axkysi3 3,5-3,7% ayBITKUTBIHIBIFEl aHBIKTAJIBI.
CoHJBIKTaH, 9p TYpJl I'eHepalMsaarbl JpoMeaap Tyielepi aHaJbIKTapbIHBIH CYTI KypaMbIHIArbl Maii MEH aKybl3
KeJIEMiH apTThIpy OaFrbITHIHIA OAFBITTHI TYpAE CYPHINITAY KYMBICTApBIH JKYPri3yre 30p MyMKiHAIKTEep Oap. Apomenap
aHanbIKTaph! Fp (25%td, 25%kb, 50%kd) opta ecenmen toymirine 8,13+0,2 kr cyT 6epce, CYT KypaMbIHIAFbl Mal MEH
aKysI3 Memmepiepi tuiciame 4,34+0,04% xone 3,54+0,03% neHreiiinae Oomaapl. O3 Ke3eTiHAe aHAIBIKTAPBIHBIH F;
(12,5%td, 62,5%kb, 25%kd) cyr enimainri 6,13+0,3 kr, maii memniuepi 4,49+0,05%, an akyb3abuibFsl 3,60+0,02%
Kypaitnel. Fy Oybimarst (56,25%td 31,25%kb, 12,5%kd) ananbikrapsl 7 ait GoiiblHa opTa €CENIeH MaiIbUIbIFbI
4,16+0,04% sxoHe akybi3bl 3,56+0,02% kypaiiteia 7,16+0,2 kr keneminzeri cyT oepeni. Fs Oybiabinaars (28,1%td,
15,6%kb, 56,2%kd) caysin TylenepiniH ToyJirine opta ecemnmeH 8,01+0,2 kr cyT OepeTiHi, al OHBIH MaiJIbLIBIFbI
4,37+0,06%, akyb13asu1bIFs! 3,54+0,03% KypalThIHBI aHBIKTAJIIBL.

Tipineit caamakrapsl OoiibiHma 2 panrtsl (525-600 kr) npomenapnapabie 240 KYH CYTTeHY Ke3eHIHJIeri CyT
eHiMainiri 1 panrtel (600 xr acram) >xkoHe 3 paHrTel (525 Kr TeMeH) aHaJbIKTapFa KaparaHla IIbIHAWBI Typne
(P<0,01) Oaceim kemeni. XKammer anranma canmarbsl 524-600 Kr KeleTiH op TYpii KaHABUIBIKTApIaFbl JApoMernap
Tydenepi 240 KyHIIK cyTTeHy Mmep3imuepiHzme 1528,7 xr kem emec Tayapiiel cyT Oepe anajbl, OoHbIH imiHzne F,
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(25%td, 25%kb, 50%kd) - 1939,1+41,2 kr, F; (12,5%td, 62,5%kb, 25%kd) - 1528,7+£38,5 xr, F, (56,25%td,
31,25%kb, 12,5%kd) - 1649,2+33,8 xr, F;5(28,1%td, 15,6%kb, 56,2%kd) - 1861,9+45 4 k.

Canmarsl OoWbIHIIA 2 paHTKAa KipeTiH aHANBIK TyHelepi eTe jKaKChl kKo0Oero KalijeTTiliriHe me KeJenmi jKoHe
oJlapaH aJblHFaH OOTajgap ©3 TIPUILTCIHIH 0acTamnKel KE3CHICPIHAC OIiM-XKITiMre a3 yiublpaiiabl. EH GacThICHI
OyJIapAbIH IIIiH/IE KAKETTI KeJIiH MIHIUIePiHiH yieci 6achiM.

AHEyIIOUATHl KacylIalapblHbIH Naiaa 0ojy skuimiri kazak npomenapsl (11,2%) MeH apoMenapiblH jxkaHa
rerepanusaceinaa (10,9-13,7%) tasza xauael Apyananapra (15,3%) kaparaHga TOMEHICY Keleli jKoHe OyJl HOTH-
JxKeJiep OYPBIHFBI XKYPTI3iUIreH 3epTTeyIepaeri MAIIMETTEPIMEH COMKeC Kee .

[MomururonaTHI JKacyIaapbIHbIH Makia 00y KHUUIIT Ka3ak ApoMeaapbiHaa opTa ecernrneH 2,8%, apoMenapabi
’kaHa rerepanmsceiHa 1,8% nen 2,9% apanbiFbiHIa Ke3aece i skoHe OyIT Ta3a KaHael ApyaHanapra 3,4% kaparanna
JIOJIENTL TYPJIE TOMEHIICY KEJe/i.

['eHeTHKAIIBIK aybITKyJIb! sKkacymanapsiabiy, ([enAXK) Ty3iny xuminiri «BAMIIIMHy ToGbIHIAFE ApOMenapiap-
narsl Fs 8,0+1,1%, «<BAMKAXbBI» F; 5,8+0,81%, «APJAC» F, 8,4+1,4% xone «CAHHAK» F57,3+0,95% xypansr.
Toxipube OapbICHIHIA ANBIHFAH HOTIDKENEP, IPpOMeIapIblH jKaHa TeHEPAIMSICHIHBIH aChlT TYKBIMIBIK KYHIBLIBIFBI-
HBIH JKOFaphl €KCHJITiH, COHIBIKTAaH OHBI Ka3aKCTaHHBIH OHTYCTIK ©HipiHIe Tapaly OOJamIarbIHBIH 30p E€KEHIriH
KepceTe/i.

Kopmuinowsi. 3epTTeyain HETi3ri KaHAIBIFBl aIMacThIPa IAFBUIBICTHIPY apKBUIBI INBIFAPBUIFAH IPOMENapIbIH
’KaHa TEHOTHIIHIH CYT OHIMIUIrHIH 0achlM MYMKIH/AII JKOHE IIMTOTCHETHUKANBIK CTaTYChl aHBIKTAJJIbL.
«BAUIINH» F;, «BAﬁKA)KbI» F3;, «<APIIAC» F, xxone «CAHHAK» F5 npomenap TOOBIHBIH ©cCipy aliMarbIHBIH
keHeroi, OHTycTik Ka3zakcraH oOJIBICBIHIA OHIIPUICTIH TYHe CYTi OHAIpICiHIH apTybiHAa MyMKiHIik Oepemi. Cenek-
MUSUTBIK, ACBULIAHIBIPY JKYMBICTAPBIHIA KAPUTHIITIK CTATyChl OCNTiI KaHyapiapAbl MaifanaHy, OoJlapblH YpIIiakK-
TapbIHa JKOHE JKaJIbl aJFaHNa Op TYPJ TEHOTHUNTET MOMYJSAUsUIapla XKYPETiH IUTOTCHETUKAIBIK ©3repicTep
JIeHreiin Oenrini Oip mopexene OorKayra MyMKIHIIK Oepeni.

3eprrey HoTIKeciHme anbiHFaH Mamimertepni OHrycrik KaszakctaH OONBICHIHIAFBI IpoMmenap TyHelepiH
ecipyMeH aifHaIbICaThIH OapIIBIK IapyallbUIBIKTapAa NaiJaaHyFa YCHIHBUTAIB.

3epmmey scymvicmapuin Kapocelianowvlpy ke3i. KazakcTaH peciyOaiKachl aybll MIapyaIbUIBFE MUHHCTPIIITI.

Kapoicvinanovipy mexemeciniy amor. JXUIC «Kazak Man mapyalibUTBIFBI JKOHE Mall a3bIFbl FBUIBIMU-3EPTTEY
HHCTUTYTHI»;

M. Oye3oB arangarbl OHTYCTIK Ka3akctaH MeMIIEKETTIK YHHUBEPCUTETI «ATPOOHEPKACIIT KElIeHIepl KIHEe CY
KOpJ1apsl pobsIeMaapsl FEUIBIMUA-3EPTTCY HHCTHTYTHI.

Tyiiin ce3mep: npomenap, Tyilesnep reHOTUNTEPI, CYT LIBIFBIMBI, Tipi CajMarbl, CYT MaWJIBUIBIFbI, aKybI3 CYT-
TLJIIT, )KEMICTEeHY, KAPUOTHII.
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