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TIPWWJTNIKTAHY
BUoIorus
BIOLOGY

VIIK 581.6 (574.20)

F.A.Ca,Z[BIpOBal, B.H.Msbiu6acsa”, C.M.[xamuiosa’

1
Hucmumym 6omanuxu u pumounmpoodyxyuu MOH PK, Anmamuol,
2 . . .
Kazaxcxuii hayuonanwHwiil nedazozuueckuti ynugepcumem um. Abas, Aaimamor
(E-mail: gulbanu-s@mail.ru)

/lpeBeCcHO-KYCTAPHUKOBbIE PACTEHUS
LeHTpaJIbHOTO MapKa KYJbTYPbI M OTAbIXA I'. AJIMATHI

B crarse mpuBeneHs pe3yabTaThl aHAIHM3a IPEBECHO-KYCTapHUKOBOH pacTHTenbHOCTH LleHTpansHOTrO map-
Ka KyIbTYpel M OTABIXa T. AMarel, rjae OoJsibIlas YacTh IIPOM3PACTAIOMINX PACTEHUH APEBECHO-
KyCTapHUKOBOH (DJIOpHI Mapka MHOPAHOHHOTO MPOUCXOXKIEHHS TOIBKO TPETh BCETO BHUIOBOTO COCTaBa OCHO-
BaHA Ha PaCTEHHAX MeCTHOH (iopsl. B cTpykType HacaxaeHuil mpeobaanaroT AepeBbsl, KOTOPbIE COCTABISAIOT
oxoiio 60 %, 4To 060CHOBAHO KaK KOJOTHYECKUMH, TaK 3jadudeckumu akropamu. AHaIM3 BeIyLIUX Ce-
MEUCTB JPEBECHO-KYCTAPHUKOBOM (iiopbl [{eHTpanbHOro napka BhISBUI OPeoOIagaHie CEMEHCTB PO30LBET-
HBIX ¥ COCHOBBIX B CJIOKEHHH BHIOBOTO COCTaBa MCCIEIYeMOTO IapKa.

Knwoueegvle cnosa: nepeBbs, KycTapHUKH, (iopa mapka, LleHTpanpHBIH MapK KyJIbTYyphl H OTIbIXA, TO-
pon AnmaTsl.

B nacrosimee Bpemst B T. AMaThl B yCJIOBUSX BBICOKOH pEKpealliOHHON Harpys3Kd u3ydeHue Ouopas-
HOOOpa3usl MapKoB U UX MOHUTOPHMHI MMEIOT BaXKHOE IIPUPOAOOXPAaHHOE U NpaKTHUecKoe 3HaueHue. Mcce-
JOBaHHE BHUIIOBOTO Pa3HOOOpa3usi JPEeBECHO-KYCTAPHUKOBBIX pacTeHuil LleHTpanbHOro mapka KyJIbTyphl U
OT/bIXa II03BOJIUT OLIEHUTH TEKYIIIEE COCTOSIHUE IIapKa U OTCJICAUTH BO3MOKHBIC U3MEHEHNUS B Oy IyIIEM.

OO0BeKxTOM HccienoBanus sBIsuIcs LleHTpanbHbIi Mapk KyJabTyphl U oTAbIXa I'. Anmatsl. ['opon Anma-
Thl, PACTONIOKEHHBIN B 0IHOM U3 pailoHOB npearopuil Tsaub-11laHs, o KIMMaTHYECKUM MOKAa3aTeNIM OTHO-
CUTCS K CTEITHOM, MOJyNyCTHIHHOW U MycThIHHOM 30HaM. MccnenoBatenu XIX Beka Mog4epKuBaliid, 4TO 3€-
JICHBIX HacaXICHUH Ha oceanbix Tepputopuax Cemupeubst u FOxxnoro Kazaxcrana 6pu10 HemHoOTO [1].

IlenTpanbHbIi ApK KyJIbTYPhl U OTAbIXa I'. AJIMATHI SBJSIETCA OJIHUM U3 CTapelIInX MapKoB ropoja.
Koopaunater mapka: 43°15'44" c.u. u 76°58'09" B.4. Ilapk pacronoxxeH B MeneyckoM paioHe T. AIMarthl.
Ha ceroansmnuii nenp tepputopus LieHTpanbHOro napka KyJabTypbl U OTAbIXA COCTaBIAET 42 reKkrapa.

Uctopus coznanus napka Hayanach B 1856 r., Mo HHUIIMAaTHBE BOCHHOTO ryoepHaTtopa CeMupeyeHC KOl
obnactu A.I".KonmakoBckoro, KOTOpbIM MoAMETHII, 4TO T. AnMatsl (OpIBIIMI BepHbIi), pactonokeHHbIH y
MIOJTHOXbsI TOP B KXKHOM 4acTH 00JIaCTH, 10 KJIMMAaTHYECKUM YCIIOBUSM, IJIOJOPOAUIO ITOYBBI U OOMIIUIO BO-
Ibl TpeAcTaBsieT co00i OMaronpusITHRIE YCIOBHUS U MIPOU3PACTaHUSI CaMbIX pa3HOOOPa3HBIX APEBECHBIX
IIOPO/J TEIUIBIX CTPaH.

HcTopus coznanus nmapka BOCXOOUT K BOBHUKHOBEHUIO TPAKJAHCKUX MOCEIEHUH BOKPYT YKPEIJIEHHS
Bepaoro u pa3zputnio npomseiciioB. [lepBonadanbHo [leHTpaabHBIA TTAPK KYJBTYPH M OTABIXA OBLT 3aJ10XKEH
kak Kazennsiii cax yueHsiM cagoBosoMm I.Kpumronenko B moitme pekn Mamas AnmaTuaka. Briocienctsum
Ka3eHHBIM CaJIOM 3aBEJOBAIM IMOOYEPEJHO YyUYCHBIC-IECOBOABI u  canoBHukH FO.Pymruwmi (1869),
K.A.lllTons1r (1874), A.M.®etucos (1875), I'.raarosud (1879), O.baym (1882). B mapke Obuta cosmaHa
OpaH)Xepesi, IIBETHUKH, MPOJIOKEHBI TOPOKKH, MOCHIIIAaHHBIE PEUYHBIM IpaBueM. [locTeneHHo ca pacmupsi-
Csl ¥ ero miomazns ysenuuuiack 10 42 ra. Ilo cogepikaHuio BHavaje caji IpOEKTUPOBAJICS B CTaTyCe IUTOM-
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Huka. [[MTOMHUK cTan MeCTOM JIJisl BEIpAIIMBAHUS JICKOPATUBHBIX M TUIOIOBBIX HACAKACHUM, T]IE JJIS TTOOIII-
peHHs HaceleHHs K 3aHATHIO K Pa3BEICHHIO CallOB OTITYCKAJICS HY)KHBIN MOCAaIO4YHBIH MaTepuan (ceMeHa,
YEPEHKH IUIOJIOBBIX JEPEBheB U 1p.) 10 1887 r. [2]. B muromMHMKE TTpou3pacTaiu, KpoMe JPEBECHBIX MOPOJT
(ToTIOMB, KJICH, SICEHB, BS3), TaOAUHBIC W TYTOBBIC (TSI pa3BeICHHUS HAa TEPPUTOPUHU IICIIKOTIPSICTBA) TIAH-
Talluy; KIICBEPHBIC MMOCAJIKU M TIOCATKU JIPYTHX CEIbCKOXO3SHCTBEHHBIX KYIbTYp (KJICIIEeBUHA, UHIUTO, MO-
PEKO, KOPro, KOHOILIA, MO/ICOJIHEYHUKH, OBOIIH), SIOJIOHEBBIC, TPYIIEBEIC, TICPCUKOBBIC, A0PUKOCOBBIC Haca-
KICHUS, KyJTbTHBHPOBAJICS BUHOTPA, a TAKXKe IIBETHUKH [3].

Henpto HacTosmIei pabOTHl OBLIO HCCIIEIOBAaHHUE PEBECHO-KYCTapHUKOBOW Quiopsl lleHTpansHOro
napka KyJbTypsl M OT/AbIXa T.AnMathl. B 3amady BXOAWIO MpOBEAeHIE WHBEHTApU3aIlMH BIUIOBOTO COCTAaBa
JIPEBECHO-KYCTapHUKOBOH (pitoper LleHTpaapbHOTO Mapka KyJIbTyphl U OTJbIXA I AJTMATHI.

Mamepuanvt u memoobvl ucciedosanus

OCHOBHBIMH METOIAMH HCCIIEIOBAaHMS APEBECHO-KyCTapHIUKOBON pacTuTenbHOCTH LleHTpansHOrO map-
Ka KyJIbTYpBl U OTABIXA T. AIMaThl ObUIN OOIIENPUHSTHIE KIIACCHYECKUE METOANKN OOTaHWYECKUX U (propu-
CTHYECKUX WCCIEOBAHMN: B TIOJIEBBIX YCIOBHAX WCIIOIB30BAJICS TPATUIIMOHHBIA METOA-MapIIpyTHO-
pexorHocurpoBouHbId. COOp 1 00paboTKa repOapHOro MaTepuaia MPOBOIUIUCH MO OOMICTTPUHSATON METO-
nuke A.K.CkBopuosa [4]. B mporecce ompenenenus repOapusi B Ka4eCTBE MCTOYHMKOB MCIIOJIb30BAIHChH
MHorotomHsle cBoJku: «Pnopa CCCP» [5], «Pnopa Kazaxctana» [6], «JlepeBbs u KycTapHuku Kaszaxcra-
Hay [7], «nnrocTpupoBaHHBIM onpeaenutens pactenuit Kazaxcrana» [8]. s yTouHeHUS! BUJOBBIX U PO-
JIOBBIX Ha3BaHWH McHoiab30BaHbl nocneaaue cBonku C.K.Uepenanora, C.A.A6xymunoii [9,10]. Tumsr xu3-
HEHHBIX Gopm OyayT npoBeneHs! o knaccudukanusimM K. Payakuepa u N.I".Cepebpsxosa [11].

Hccnenoanus (Jiopsl mapka NpoBOAMINCH B iepro 2015 roga MapipyTHBIM METOOM.

Pe3yﬂbmambl uccie008anst

[Ipennaraemsrii Hamu aHanu3 Gaopsl LleHTpansHOrO Mapka KyJabTYpsl U OTABIXA T. AJTMAThl COCTaBIIEH
Ha OCHOBE Hay4YHBIX UCTOYHHKOB W JIOTIONHEH MaTepHaniaMu, cCOOpaHHBIMH B XOJI¢ MCCIIeIOBATENLCKON pa-
00Thl. COBpeMEHHAs JJPEBECHO-KYCTApPHUKOBAs PACTUTENLHOCTE LleHTpanbHOro mapka u OTApIXa r. AJIMaThI,
KaK IMOKa3aj Halll aHaJIN3, BTOPUYHA M COCTOHUT U3 MCKYCCTBEHHBIX HacaXACHUU. B MCKyCCTBEHHBIX HacaX-
JICHUSIX JTAHHOTO TMapka OOJBIIYI0 POJIb UIPAlOT MEIKOJIUCTBEHHBIC W XBOWHBIE mopokl. [1o duopuctuye-
CKOMY pa3zHooOpasuto LleHTpanbHbIi mapK KyJIbTYpHl U OTAbIXa 3aHUMAaET MIEPBOE MECTO CPEAH BCEX MapKo-
BBIX 30H T. AnMaThl. B mapke mpou3spacTtaeT MHOKECTBO BUIOB TPABSIHUCTON, KYCTAPHUKOBOW U JPEBECHOM
pactutenbHOCTH. Hanbonbimii yaenbHbIN Bec B LleHTpalbHOM Napke 3aHUMAFOT JKUBBIC U3TOPOIH U AJLICH.
[Ipu >TOM B HacakICHHUSX ajUICH dale BCETo MCIONB3YIOTCs Populuspyramidalis, Populusnigra, Populus-
alba, Fraxinuslanceolata, Fraxinusexcelsior, Pinussylvestris, Pinuspallasiana, Ulmuspumila, Ulmuslaevis,
Ulmusglabra, Aesculushippocastanum, Thujaoccidentalis, Piceaglauca, Piceapungens, Piceaabies,
PiceaSchrenkiana, Quercusrobur, Acerplatanoides, Acernegundo, Tiliacordata, Ligustrumvulgare v np.

ITo MaTepuasiaM HaIUX HWCCICAOBAHHMM, CHCTEMAaTHUYCCKHHA aHAIU3 JPEBECHO-KYCTAPHHKOBOHW (IOPHI
IlenTpanpHOTO MapKa KyJbTyphl U OTABIXa T'. AnMaThl BeISBUI 122 BumoB u3 70 pomoB u 30 ceMeWcTB u
2 otnenoB Magnoliophyta (Ilokpertocemsinabie) u Pinophyta (I'onoceMsiHHbIe). ['0IOCEMSIHHBIE TIPEICTaB-
nensl 20 Bunamu, win 16,6 %, u3 10 ponoB u 4 cemeiicts (tadu. 1). HanGonemmMm draopuctudeckium Oorat-
cTBOM otaena Pinophyta npencraBneHsl cemelicTBa Pinaceae — 13 BunoB u 5 ponoB u Cupressaceae —
8 BunoB u 3 ponos. Otnen Magnoliophyta nacunteiBaet 102 Buna, nin 83,6 %, u3 60 pomoB u 26 cemeiicTB.

Taonuma 1

TakcoHoMH4YecKasi CTPYKTYpPa IpeBeCHO-KYCTAPHUKOBOI (hJiopbl
LleHTpaabHOro NapKa KyJbTYPhI U OTABIXA I. AJIMAThI

Taxconbl CemeiicTBa % ot o011€e- Ponpr % ot o0111€e- Buasr % oT o01ero
ro 4pcia ro 4pcia yuciaa
Pinophyta 4 13,3 10 14,2 20 16,3
Magnoliophyta 26 86,2 60 85,7 102 83,6
Bcero 30 100 70 100 122 100
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AHanu3 BeAylux ceMeiCTB mokasal, 9to u3 10 rIaBeHCTBYIONIMX CEMEHCTB OOMBIIOE KOJUISCTBO BU-
JIOB COJEPXKUT ceMercTBO Rosaceae — 30 BumoB (25,5 %), Ha BTOpOM MecTe CTOUT CeMeNCTBO Pinaceae —
13 BumoB (10,85 %). Craemyrommue, Kaxaoe U3 5 Beaymux ceMeWcTB: Fabaceae, Salicaceae, Aceraceae,
Cupressaceae, Oleaceae conepxar o 8 BunoB (6,66 %). CemetictBo Caprifoliaceaenmeet S BunoB (4,16 %)
u nBa cemeiictBa Ulmaceae n Berberidaceae conepxart no 4 Buna (3,3 %). B atux 10 momuHHpyronmx ce-
MeicTBax cocpenoroueHo 80 % BUAOB npeBecHO-KycTapHHKOBOH ¢opsl. [To 2 Buma (1,6 %) comepxar 9
CeMeUcTB: Rutaceae, Betulaceae, Bignoneaceae, Anacardiaceae, Sambucaceae, Viburnaceae, Moraceae,
Hydrangeaceae, Vitaceae. N Hakonetn, 11 ceMelCTB cojiep’aT B CBOEM COCTaBE MO OJHOMY BHJY, YTO CO-
crapmser 0,83 %. K HMM oTHOcsATCS ciemyromnme cemeiictBa: Fagaceae, Simaroubaceae, Hippocastanaceae,
Juglandaceae, Tiliaceae, Elaeagnaceae, Celastraceae, Cornaceae, Rhamnaceae, Buxaceae, Taxaceae (Tabm. 2).

CrokuBIIasiCsl TAKCOHOMHYECKAsh CTPYKTypa OOBSICHACTCS WHTPOAYKIHEH PEBECHO-KYCTapHUKOBOM
(iopsl LieHTpaibHOTO MapKa 3a cueT 000rameH s 1eKOPATUBHBIMU U ILJI0IOBO-SITOAHBIMH KYJIbTYPaMH.

Tabnuma 2

Beayuiue cemeiicTBa ApeBecHO-KYCTAPHUKOBOI (u1opbl
LeHTpanbHOro Napka KyJabTYPbl H OTABIXA I. AIMATHI

Ne CewmelicTBa KonuuectBo posoB KomnuecTBo BHI0OB % OT 0011IeTO YKca BUIOB
1 Rosaceae 13 30 24,6
2 Pinaceae 5 13 10,6
34 Fabaceae 8 8 6,55
34 Salicaceae 2 8 6,55
34 | Aceraceae 1 8 6,55
3-4 | Cupressaceae 3 8 6,55
34 Oleaceae 3 8 6,55
5 Caprifoliaceae 2 5 4,10
67 Ulmaceae 1 4 3,27
67 Berberidaceae 1 4 3,27
8-9 Rutaceae 2 2 1,63
8-9 Betulaceae 1 2 1,63
89 | Bignoneaceae 2 2 1,63
89 |Anacardiaceae 2 2 1,63
8-9 Sambucaceae 1 2 1,63
8-9 Viburnaceae 1 2 1,63
8-9 Moraceae 1 2 1,63
89 | Hydrangeaceae 2 2 1,63
8-9 Vitaceae 2 2 1,63
10 Fagaceae 1 1 0,81
11 Simaroubaceae 1 1 0,81
12 Hippocastanaceae 1 1 0,81
13 Juglandaceae 1 1 0,81
14 Tiliaceae 1 1 0,81
15 Elaeagnaceae 1 1 0,81
16 Celastraceae 1 1 0,81
17 Cornaceae 1 1 0,81
18 Rhamnaceae 1 1 0,81
19 Buxaceae 1 1 0,81
20 Taxaceae 1 1 0,81
Bcero 68 120 100

AHanmm3 BeTyIux poJIoB JPEBECHO-KYCTAPHUKOBOW (uiopkl L[eHTpanbHOro napka nokasai, Yto caMbIMU
KPYITHBIMH pOJaMHU SBISIIOTCS polt Acer — 8 BuaoB (6,5 %), Ha BropoM Mmecte Picea — 7 Bunos (5,7 %), 3a
HUM crnenyet Spiraea — 5 Bunos (4,0 %). Ilo 4 Buna (3,27 %) conmepxat cpazy 3 poxa: Ulmus, Populus,
Fraxinus. Cnemyrormue 5 pomos: Pinus, Crataegus, Prunus, Lonicera, Juniperus comepkat mo 3 Buaa
(2,45 %). Ilo 2 Buna (1,63 %) mmerot 12 pomoB: Rosa, Pyrus, Salix, Syringa, Viburnum, Berberis, Sorbus,
Catalpa, Sambucus, Morus, Malus, Cotoneaster. 1 45 ponos umetot o 1 Buay (0,81 %) (Tadmn. 3).
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Tabnuma 3

Kpynneiimmne poasl 1peBecHO-KyCTApHUKOBOI ¢iopsl LleHTpaabHOro Napka KyJabTypPbl M OTAbIXA I'. AJIMATBI

| N | Poowi | KomuuecTso BUI0B | % OT 06111ero 4mcia BHOB |
1 2 3 4
1 Acer 8 6,5
2 Picea 7 5,7
3 Spiraea 5 4,0
4-5 Ulmus 4 3,27
4-5 | Populus 4 3,27
4-5 | Fraxinus 4 3,27
6-7 | Pinus 3 2,45
67 | Crataegus 3 2,45
67 | Prunus 3 2,45
67 |Lonicera 3 2,45
67 |Juniperus 3 2,45
89 |Rosa 2 1,63
10—11| Pyrus 2 1,63
1011 | Salix 2 1,63
10-11 | Syringa 2 1,63
10-11 | Viburnum 2 1,63
10-11 | Berberis 2 1,63
10-11 | Sorbus 2 1,63
10-11 | Catalpa 2 1,63
10-11 | Sambucus 2 1,63
10-11 | Morus 2 1,63
10-11 | Malus 2 1,63
10-11 | Cotoneaster 2 1,63
12 Padus 1 0,81
13 Vitis 1 0,81
14 Parthenocissus 1 0,81
15 Betula 1 0,81
16 Larix 1 0,81
17 Tilia 1 0,81
18 Armeniaca 1 0,81
19 Ailanthus 1 0,81
20 Acacia 1 0,81
21 Phellodendron 1 0,81
22 Platycladus 1 0,81
23 Gymnocladus 1 0,81
24 Gleditsia 1 0,81
25 Quercus 1 0,81
26 Aesculus 1 0,81
27 Tilia 1 0,81
28 Larix 1 0,81
29 Elaeagnus 1 0,81
30 Juglans 1 0,81
31 Abies 1 0,81
32 Pseudotsuga 1 0,81
33 Cotinus 1 0,81
34 Rhus 1 0,81
35 Tsuga 1 0,81
36 Thuja 1 0,81
37 Padus 1 0,81
38 Caragana 1 0,81
39 Amorpha 1 0,81
40 Aronia 1 0,81
41 Euonymus 1 0,81
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MIpononxeHnue Tabnuus 3

1 2 3 4
42 Weigela 1 0,81
43 Cornus 1 0,81
44 Rhamnus 1 0,81
45 Amelachier 1 0,81
46 Pentaphylloides 1 0,81
47 Lespedeza 1 0,81
48 Corylus 1 0,81
49 Mahonia 1 0,81
50 Amygdalis 1 0,81
51 Ptelea 1 0,81
52 Forsithia 1 0,81
53 Philadelphus 1 0,81
54 Taxus 1 0,81
55 Physocarpus 1 0,81
56 Buxus 1 0,81
Bcero 122 100

BboraToe pazHooOpa3ue pacTUTENLHOTO MHpa MapKOB CBS3aHO € 3KOJIOTUYECKUMH (HaKTopamu: KIMMa-
TUYECKUMHU, OporpadruecKiuMu, daapudeckuMu (MOYBEHHBIMHU) U JIP.

DKOJNOrn4ecKre TPyIbl 0OBIYHO BBIACISIOT MO OTHOIICHHIO K KAKOMY-THOO OJHOMY (akTopy Cpeasbl,
UMeroIeMy BakHoe GpopMooOpazoBaTeibHOE U (HPU3UOIOTUIECKOE 3HAYCHNE U BBI3BIBAIOILIEMY PUCTIOCOOH-
TenpHbIe peakmu [11].

DKOJIOTHYECKUI aHalli3 MoKa3all, YTO 10 OTHOIICHHIO 00ECTICYeHHOCTH BOJOH OCHOBHAs 4acTh Jpe-
BECHO-KYCTapHUKOBBIX MOPOJ MapkKa OTHOCHUTCS K TpyIme MezokcepoputoB — 100 Bumos, wum 83,3 %, u
Heboubas yacth 20 BUIOB — K KcepomezodpuraM. [1o OTHOIIEHHIO K 3JaQUUecKUM yCIOBUSAM OOJBIINHCT-
BO IPEBECHO-KYCTaPHUKOBHIX BUIOB (IOPHI MapKa HeTpeOOoBaTeNbHbBIE WM MaloTpeOoBaTeIbHEIE.

Crmcok IuTepaTypsl

1  Manvyes C.H. K uctopuu o3enenennsi Cemupeubst u r. AiaMatsl // BecTH. cenbckoxo3. Hayku. — Anmarsr: binim, 2001. —
C.115-118.

2 Ilapku u ckBepsl Topona Anmarsl. 1868—1916 rr.: C6. apxuB. nokyMeHTOB. — Anmatsl: biim, 2005. — 127 c.
IMapxu u ckBeps ropona Anmatbl. 1917-1991 rr.: C6. apxus. fokymeHToB. — Anmartsl: Bimim, 2008. — 478 c.
Cksopyos A.K. I'epbapuit. — M.: [IpocBemmenue, 1977. — 199 c.

®nopa CCCP. — T. 1-30. — M.: Uzn-Bo MI'Y, 1934-1964.

®nopa Kazaxcrana. — T. 1-9. — Anma-Ara: 3nanue, 1956—1966.

Myweean A.M. [lepeBbs u kycrapuuku Kazaxcrana. — T. 1, 2. — Anma-Ara: 3Hanue, 1962.
WnnroctpupoBanHslit onpeaenutens pacrenuit Kasaxcrana. — T. 1, 2. — Anma-ATa: 3nanue, 1962—1975.
Yepenanos C.K. Cocyauctsie pactenuss CCCP. — JL.: Mzn-so JII'Y, 1981. — 509 c.

10 A60yauna C.A. Cocynucteie pactenus Kazaxcrana. — Anmarst: bimim, 1998. — 188 c.

11 Cepebpsxos H.I'. Dxonorndeckas Mmopdoinorus pacrenuit. — M.: M3g-so MI'Y, 1962. — 378 c.

O 0 9 N U bW

I'.A.CanpipoBa, b.H.Mbia6aeBa, C.M./[>xamunoBa

AJMaThl Ka1acblHbIH OPTabIK MI/ICHHET 5KIHE 1eMaJIbIC
casi0OarbIHBIH TAJI-0yTaJIbI 6CiMAIKTEpi

Makanazna AnmMatel KanacbHbIH OpTalIbIK MOJCHHUET JKOHE IEMAIbIC CastOarbIHbIH Tal-0yTalbl ©CIMAIKTEPIIH
Tanjay HoTmbkenepi kentipinren. JKyprisinren 3eprrey cas®ak (IOpachIHBIH ©CII-OHTe€H Tai-OyTairsl
oCIMIIKTEp/iH TeKk ymTeH Oip Oeuiri FaHa >XepriIiKTi, ajl KalraHmapbsl e3re aliMakTapiaH OKeJIHIeHIH
KepceTin oThIp. Ocin-eHreH Tan-0yTansl eciMaikrep KypambiHblH 60 % — tanmap. Oa SKOJIOTHSIIBIK XKOHE
spadukanslk  (axropiapMeH OaifmaHbBICTBI  OoybIT  OTHIp. OpTanblK casOaKTBIH HETi3ri  Tan-OyTais
OCIMAIKTEPAiH TYKbIMAAPHI apachlHaH TYPJIi-TYCTI XKOHE Kaparaillibl TYKbIMIAC GachIHKBI.
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G.A.Sadyrova, B.N.Mynbayeva, S.M.Dzhamilova

Trees and shrubsof the Central park
of culture and recreation the city of Almaty

The results of the analysis of trees and shrubs of Central Park of Culture and Recreation the of Almaty, where
most of the native plant tree and shrub flora of the park as the analysis foreigners species, and only a third of
the species composition is based on local flora. The structure stands dominated by trees, which make up about
60 %, which is justified as the environmental factors as well as edaphic factors. Analysis of the leading fami-
lies of tree and shrub flora of Central Park reveals the predominance of the family Rosaceae and Pinaceae in
the composition of the species composition of the test fleet.
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CTpyKTypa XpOMOCOMHOM NAaTOJOTMH Y NALMEHTOB ¢ 0eciioaueM nepesn
NpHUMEHEHHeM BCIIOMOraTeJIbHbIX PeNPOAyKTHBHBIX TEXHOJIOT Hii.

3a mepuox 2009-2015 rr. B reHeTHdeckoil aboparopun MeaUIIMHCKOTO HEHTpa PENpOAyKIUH YeIOBeKa
«IKOJIA®» mnpoeeHo HUTOreHETHYECKOe obcaenoBanne 2976 MaIHEHTOB B HPOrpaMMax BCIIOMOTa-
TEJIbHBIX PETPOAYKTHBHBIX TEXHOJIOTHH, U3 HUX 1651 — xeHmuna u 1325 — myxuun. IIpencraBienHsie
pe3yIbTaThl BBIABUIIN 3HAYUTENbHBIA BKIa (15,6 %) XpOMOCOMHBIX aHOMAIIUH MPU HAPYLIEHHAX PENPOIYyK-
THUBHOH (DYHKIUH, KOTOPBIC CBUAETENBCTBYIOT 00 aKTyalbHOCTH M IIEJIIECOOOPA3HOCTH LUTOT€HETHYECKOTO
o0cIen0BaHus CYNPYKECKHX Iap B IPOTPaMMe HKCTPAKOPIIOPAILHOTO OIIOLOTBOPEHHSI.

Kniouesvie cnosa: Gecrnnonue, HapyIMIEHHUsT PETIPOLYKTHBHON (DYHKIHH, SKCTPAKOPIIOPATEHOE OILIOOTBOpE-
HHUE, XPOMOCOMHasI NATOJIOTHsI, KapUOTHITMPOBAHUE, IINTOTCHETHIECKoe 00CIIeJOBaHIE, XPOMOCOMHEIE aHO-
MaJHH, XPOMOCOMHBIH OJIUMOP(HH3M.

B nacrosimee BpeMs Oecriogue cuuTaeTcs OJHOW W3 BaKHEHIINX COIMAIBHBIX M METUIIMHCKHUX IpPO-
6nem. Yacrora Gecrognoro O6paka cocraBiser 10—20 % ot oOmiero ymncna cynpykeckux nap (1o JaHHBIM
BO3 3a 2009 r.). B Pecriybnuke Kazaxcran peanpHas CTaTUCTHKA 9aCTOTHI OECIIIIONHOTO Opaka OTCYTCTBY-
eT. [lo pa3Iu4HBIM JaHHBIM, €T0O YacToTa Koyeonercs ot 12 go 15,5 % [1].

HUcnonb3oBanue sxcTpakopropainbHoro omiogotsopenus (9KO) no3ponseT peann3oBats GyHKIUIO J1e-
TOPOXKICHUSI TIPU PA3ITHMUHBIX 3200JICBAHUSAX, KOTOPBIC paHee CUYMTAINCH aDCOMIOTHO OECTIepCIIeKTUBHBIMU B
JIEYECHUH, OHAKO MIPH ATOM BO3HHKAET MOBBILICHHBIH PUCK MEpeJaud FTeHeTHIECKNX HAPYIIEHUH TOTOMCTBY,
B IIEPBYIO OYepeah HAPYIICHUHA PENPOIYKTUBHOMN (QYHKITHH.

I'eneTnueckue mcciaeqoOBaHUS MOCIEAHUX JIET CBHIACTENBCTBYIOT, YTO 3HAYMUTENbHAS YacTb HAPyLICHUH
PerponyKuuK 00ycIOBIIeHa TeHETUIECKUMHU (PaKTOpaMH U, B YACTHOCTH, XPOMOCOMHBIMH aHOMAaIUsIMH [2—4].
XpoMOocOMHasi TAaTOJIOTHSI B TOIMYJISIIIUN COCTaBisieT B cpeaHeM 1 %, a cpeay ManyueHTOB ¢ HapYIICHUSIMH
PENpPOAYKTUBHON (PYHKIUH YAaCTOTa XPOMOCOMHBIX aHOMAaJIMi, IO JaHHBIM Pa3HBIX HCCIeA0BaTeNeH, JOCTH-
raet 20 % [5—8]. B cBs3u ¢ 3TuM GoJIbIIOE 3HAUEHNE NMEET IUTOTeHETHIEeCKOe 00CIIeIOBaHNE MAIUEHTOB C
3a00JI€BaHUSIMH CBS3aHHBIMU C OECIIOMEM, IPUBBIYHBIM HEBBIHAIIMBAHUEM, HATMYHEM B aHAMHE3€ PeOEH-
Ka WJIM IJI0JJa XPOMOCOMHOM MaTOJIOTHH WJIM MHO>KECTBEHHBIX IMOPOKOB Pa3BUTHSI, BPOXKAEHHOM arnasuei u
TUNOIUTa3Me BHYTPEHHUX TOJOBBIX OPraHOB, aMEHOpeeH, 3aAep KKOH MOJIOBOTO Pa3BUTHSA, HAPYIICHUSIMU
CIIEpMaTOreHe3a.

B Acrane MeIHIMHCKHUI [IEHTp perpoayKiuun denoBeka «IKOJIAMMy» okasbiBacT Bech CIEKTpP YCIyT
M0 JWArHOCTHUKE W JICUCHHIO BceX (JOPM MYKCKOTO U KEHCKOrO OecIUIonus COBPEMEHHBIMH METOAaMHU
BCIIOMOTaTENbHBIX PENPOAYKTUBHBIX TeXHOJIOTHH. Hamu mpoBeneH aHalW3 MUTOTEHETHYECKUX HMCCIIEI0Ba-
Hu# 3a nepuon 20092015 rr.

Llenv uccnedoganus: n3ydeHue CTPYKTYpbl XPOMOCOMHOW MATOJIOTHH y MAlKMEHTOB, 00CIEIOBaHHBIX
repe] MpoBeACHUEM IIPOTPaMM BCIIOMOTATEIBHBIX PEMPOAYKTHBHBIX TexHONIOTHH (BPT).

Mamepuanst u Memoowl uccredos8anus

IIpoBeneHo muroreHeTHUeckoe oocienoBanue 2976 manmueHToB B mporpammax BPT, u3 aux 1651 —
JKEHIMHA U 1325 — MyX4uH.

HccnenoBanne MpoBOIMIOCH HA MpenapaTax, MOMyIeHHBIX ITyTeM KyJIbTHBUPOBAHUS JTUMQOILUTOB Tie-
pudepuuecKoll KpOBU B YCIOBHSX in Vitro. [Ipy KyTbTUBUPOBAHUN UCIIOJIB30BAIACH CTAHAAPTHAS METOIUKA
C MPUMEHEHHEM KYyJbTypalibHOM cpeasl RPMI 1 sMOproHanbHON Tens4bell CHIBOPOTKH, B KAYECTBE CTUMY-
JSTOpa POCTa KIIETOK JT00aBIsuics (puTOreMarmoTHHUH. KylnbTHBHpOBaHHBIE KIETKH 0OpadaThIBald TUIIO-
ToHnyeckuM pactBopoM (0,56 % KCl), a 3aTem ¢pukcupoBaiu B MeTaHonykcycHoi cmecu (3:1). g nudde-
PEHITNAIBFHOTO OKPAITUBAHUS XPOMOCOM HCITONb30Banach Meroanka GTG-banding ¢ o6paboTkoil mpemnapa-
TOB TPUIICUHOM [9].
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CTpyKTypa XpOMOCOMHOI NaTosoru ...

AHamm3 XpoOMOCOM TPOBOJWIICS Ha KJIETKaX B CTaJuu Meradasbl, ¢ OMOIIBI0 Mukpockorna Olympus
BX61, ocnaménHoro uuppoBoii KamMepoil M MPOTPaMMON aBTOMATHYECKOTO KapHOTHITUPOBAHUS
Cytovision 3.9. [Ipu mpoBeaeHIN KapHOTUITHPOBAHUS PYKOBOACTBOBAIHCH IMPAaBUIIAMHU, PEKOMECHIOBAHHBIMHU
JUTS ATOTEHETUYECKUX UCCIIEAOBAaHUH B YUPSKICHUIX MEIUKO-TEHETHISCKOH ¢y 0bI [10].

Peszynomamer uccredosanus u oo6cysxcoenue

HuTorenernyeckne HaxoIku cocTaBuiu 15,6 % (462 ciydas) oT oOIIEro KOJMYecTBa 00CIeJOBaHUMA
(puc. 1), 12,3 % na xpomocomHbIil monmumopdusm u 3,3 % Ha WHBIE XPOMOCOMHBIE aHOMAIIUH, YTO COTJIACY-
€TCsl ¢ JAaHHBIMU JIUTEpaTypsl [5—7].

12,3%

@ HOpManbHbIA

KapuoTun
84,4% m Xp%MOCOMHbIe

aHomanum  _
[0 XPOMOCOMHbIN

nonumopcusm

Pucynoxk 1. Ilutorenernyeckue Haxoaku 2009-2015 rr. (n=2976)

O6H.[a§[ CTPYKTYpPa BbBIABJIICHHBIX XPOMOCOMHBIX aHOMaIui MNpeaACTaBJICHA HA PUCYHKE 2.

CeepxuncrieHHble MapkepHbie xpomocomsl [11,0%

VHBepcus nona 3,1%

CTpyKTYypHble aHomanum nomnosbix xpomocom [ 2,0%

Yucnosble aHOManuu NOnoBbIX XpomMOoCOoM

PoGepTcoHoBckue TpaHcnokauvv [T 9,29,
lMepuueHTpryeckas MHBEpPCUS reTepoxpomaTtiHa |
XpoMocoMbI-9

18,4%

38,8%

dparunbHble XPOMOCOMbI 1,0%
Hdeneuwn [11,0%
WuBepcun | 5,1%
Oynnukaumm | 5,1%
EpaHcnokaumm mexay nonoson XpoOMOCOMON 1 7} 3.1
ayTocomon 1 1%

PeuunpokHble TpaHcnokaumm Mexay ayrocomamm | 12,2%

0,0% 10,0% 20,0% 30,0% 40,0% 50,0%

Pucynok 2. CTpykTypa XpOMOCOMHBIX aHOMAJTHHA
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P aCHIpCACIICHUC IUTOTCHECTUYCCKUX HAXOJ0K Y MY’KUMH U KCHIIUWH MPEACTABJICHO B Ta6J'II/IL[C 1.

IMuToreHeTuvyeckue HaxoaKku (n=462)

Tabnuma 1

XpoMOCOMHBIE AHOMAJIUU

JKeHImuHEI

Myx4uHbBI

PCHI/IHPOKHLIC TpaHCJIOKAllUU MEKAY ayTO-
coMaMu

46, XX, t (8; 15)
46, XX, t (10; 12)
46, XX, t (6; 7)
46, XX, t (4; 7)
46, XX, t (3; 11)
46, XX, t (6; 14)

46, XY, t (2; 15)

46, XY, t( 10; 12) (2 ciyuas)
46, XY, t (12; 14)

46, XY, t (8; 11)

46, XY, t (11; 12)

PerunpoxHblie TpaHCIOKAIIH MEXIY TOJI0-
BOM XpOMOCOMOM M ayTOCOMOM

46, X, t (X; 5)

46, XY, t (Y; 8)
46, Y, t(X;22)

HepI/IIIeHTpI/I‘-IeCKaﬂ HMHBEPCHUA XPOMOCOMBI 9

46, XX, inv (9) (22 ciryyas)

46, XY, inv (9) (16 cyuaes)

PobepTcoHOBCKHE TPAHCIOKALIUH

45, XX, der (13; 14) (2 cmygast)
45, XX, der (14; 15) (2 cmygast)
45, XX, der (14; 21)
45, XX, der (14; 22)

45, XY, der (13; 14) (2 ciy4ast)
45, XY, der (14; 22)

WuBepcun 46, XX, inv(7) (3 cirygast) 46, XY, inv (7) (2 cmygas)

46, XX, dup (6) (3 ciryuas) 46, XY, dup (6) (2 cyqas)
Aymmkatsu 46, XX, dup (9) (6 ciryuaes) 46, XY, dup (9) (6 cnyuaes)
Jenenun 46, XY, del (15)

®DparmiibHbIe XPOMOCOMBI

46, XY, fra (12)

CBepX4HCICHHBIE MapKEPHBIE XPOMOCOMBI

46, XY, +mar

YucmoBble aHOMAJIUH ITOJIOBBIX XpoMocoM

45, X/46, XX (2 ciryyas)
45, X/47, XXX/48, XXXX/46, XX

47, XXY (12 cmygaes)
47, XYY (3 caydast)

CprKTypHLIe AHOMAJINU IMOJIOBBIX XpOMO-
COM

46, X, del (X)

46, X, inv (Y)

WuBepcus nona

46, XX (3 ciyqas)

CprKTypa XPOMOCOMHBIX aHOMAaJIUH B HAIIIMX HCCJIICAOBAHUAX IPC/ICTABJICHA B Ta6J'II/II_IC 2.

Tabnuma 2

CTpyKTypa XpOMOCOMHBIX aHOMAJHii (n=462)

JKeHImmHBI My>X4uHBI Bcero
XpoMOCOMHBIE aHOMATIH (n=216) (n=246) (n=462)
abc.4. % abc.u. % abc.4. %
CoanancupoBaHHbIe CTPYKTYPHbIe Me-
pecTpoiiku
- PELUIIPOKHBIE TPAHCIOKALUU MEXKIY ay- 6 2,7 6 2,43 12 2,59
TOCOMaMH
- PELIUIIPOKHBIE TPAHCIOKALUU MEXKAY 1O0- 1 0,46 2 0,81 3 0,64
JIOBOM XpOMOCOMOM U ayTOCOMOM
- poOEpPTCOHOBCKHE TPAHCIOKAIIMH 6 2,7 3 1,21 9 1,94
- HHBEPCUU 3 1,39 2 0,81 5 1,08
- IEPUIIEHTPHYECKAsl HHBEPCHSI XPOMOCOMBI 9 22 10,18 16 6,5 38 8,32
Hec0anancupoBaHHBbIC XPOMOCOMHBIE
aHOMAJTHH
- TyTUIMKALUH 9 4,16 8 3,25 17 3,68
- Aenenun 1 0,4 1 0,2
- CBEpXUYHCIICHHBIE MAPKEPHBIE XPOMOCOMBI 1 0,4 1 0,2
DparnjbHble XpOMOCOMBI 1 0,4 1 0,2
YucsioBbie aHOMAJTUH MOJOBBIX XPOMO- 3 1,39 15 6,1 18 3,9
coM
CTpyKTypHBIE aHOMAJIMH MOJOBBIX XPO- 1 0,46 1 0,4 2 0,43
MOCOM
HNuBepcus moja 3 1,2 3 0.65
XpoMocOMHBII MoJIuMOpU3M 165 76,4 187 76 364 78,8
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CTpyKTypa XpOMOCOMHOI NaTosoru ...

CornacHo OaHHBIM JUTEPATYPHl, 4acTOTa HOCHTENEH cOalaHCHPOBAHHBIX CTPYKTYPHBIX MEPECTPOEK
XPOMOCOM 3HAUMTENbHA U cocTaBisieT B cpennem 1:400-500 B monymsiuuu [4, 9, 11, 12].

B Hammx uccnenoBaHusx cOalaHCUPOBaHHBIE CTPYKTYpHBIE TIEPECTPONKHM OBLTH BBISBJICHHI y 68 mamu-
€HTOB U MPEJICTABICHBI PEIUIPOKHBIMHU TPAHCIOKAUAMH (2,59 %), TpaHCIOKAIUSIMHI MEXIy ayTOCOMaMU U
monoBeIMU xpomocomamu (0,64 %), poGeprconoBckuMu Tpanciaokamuamu (1,94 %), a Takke WHBEPCHAMHU
xpomocoMm 7,9u Y (1,08 %, 8,32 % u 0,4 % COOTBETCTBEHHO).

Haubonee yacro (y 38 mamueHTOB) BCTpeudaslach MEpULCHTPHUYECKass WHBEPCUsT 9- XpoMOcoMEI 460,
XX/46, XY, inv (9) (puc.2, Tabn.2). [lanHas aHOMaius, 10 HAIIUM JaHHEIM, cocTaBuia 8,32 % u cornacyer-
csl ¢ JaHHBIMU JApYrux aBTopoB [12, 13]. Dta pacnpocTpaHeHHasi CTPYKTypHas cOaJaHCUPOBAHHAS XPOMO-
coMHas abeppanus cuuTaercsl napadu3noJOrHYecCKM BapHaHTOM HOPMAaJbHOTO KapHOTHIIA, KOTOPBIA He
MPUBOJUT K KAKUM-TTHOO ()CHOTUITHUECKUM TMPOsiBICHUSM. OJJHAKO CYIIECTBYET MHOTO COOOIIEHUH OTHOCH-
TEJIHHO HOCUTENEH MEPUIIEHTPUIECKON HHBEPCHH 9-i1 XpOMOCOMBI, Y KOTOPBIX BBISBISIIOTCS Pa3NYHBIE Ha-
pyLIeHus penpoayKTHBHON QyHKIKK. K HUM OTHOCST MOBTOPSIONIMECS BBIKHIIBIIIN B aHAMHE3€E, 3aMepIITie
OepemeHHOCTH, poxaeHus aerell ¢ MBIIP, Gecrinoaue, MHOTOKpaTHBIC HeyaauHbie onbITku DKO [12].

COanancupoBaHHbIE XPOMOCOMHBIE TEPECTPONKH (TPAHCIOKAIMUA U MHBEPCUHU) CPEAN MY>KUHH M JKEH-
LIMH BCTPEYAJIHCh ¢ MPUMEPHO OAMHAKOBOM yacToTol (2,2 % u 2,3 % cooTBeTcTBeHHO). OHAaKO podepTco-
HOBCKHE TPaHCJIOKALMH Y >KEHIIWH BBISBJUINCEH B 2 pa3a yalie, 4eM y MyXuuH. Bo Bcex cinydasx pobGeprco-
HOBCKHX TpaHCJIOKAaIMii B 00pa30BaHUM JIEPUBATOB ydacTBOBalla XpoMocoma 14, 4To Koppemupyer ¢ JaH-
HBIMU JIPYTUX UcciemoBaTenei [12].

Takum 00pa3zom, cOalaHCUPOBAHHBIE CTPYKTYpPHBIE TIEPECTPONKHM B HAIIMX HCCIEIOBAHMIX COCTABUIH
2,25 %, 4TO 3HAYUTEIHHO MPEBBIIIACT OOUICTIONYISIHOHHYIO YaCTOTYy M COTJIacyeTcs C JAaHHBIMH APYTHX
uccienosareneut [11,12].

HecbanancupoBanHble XpOMOCOMHBIE aHOMAJIMU B MccileqyeMol rpymme (n =2976) npeacraBieHsbl Ay-
mkanusamMu 6 u 9 xpomocom (17 ciyuaeB), aeneuusimu 15 u X-xpomocom, ¢pparuibHoi 12 U cBepXUynCIieH-
HOM MapKepHO# XxpomocoMamu (1o 1 ciiydaro), a Takke B 5 ciydasx ObUT BbISBJIICH 100aBOYHBIN Ie€HETHYEC-
CKHMI MaTepraj HEM3BECTHOTO MPOMCXOXKICHUS Ha XpoMocomax 15, 21, 22. HecbamarncupoBaHHBIE XPOMO-
COMHBIE TepecTporKH B JaHHOH BhIOOpKe coctaBumu 0,7 %. Ilo nurepaTypHBIM JaHHBIM, 3TOT TIOKa3aTelb
kojaebercs ot 0,8 mo 1,2 % [3; 8].

AHOMaJIMU TIOJNIOBBIX XPOMOCOM Y >KEHIIWH MPEACTaBICHbl MO3aUYHBIMU BapuaHTamu cuHiapoma Llle-
pemeBckoro-Tepuepa (45, X/46, XX) (4 cny4as) u cTpykrypHOH aHOManmeil X-xpomocombl — 46, X,
del(X) u cocraBumu 0,3 %.

OOBIYHO XPOMOCOMHBIN MO3AaHIIN3M BBISBIISIETCS CIIy4ailHO, KaK IIUTOTeHeTHYecKas Haxoaka. Kak mpa-
BHJIO, KIIMHUYECKAast KapTHHA TIPU MO3aWIIU3Me BBIpaXeHa HE TaK SPKO, KaK y JIMIL C TMONHOH (opmoii Oones-
Hu. CTerneHp KIMHUYECKOTO TPOSIBICHUS 3aBUCUT OT KOJIMYECTBA M BEIUYMHBI MPUCYTCTBYIOIINX KIOHOB
KJIeTOK. UeM MeHbIIle B OpraHu3Me aHOMAaJIbHBIX KIETOK 10 OTHOIIEHHIO K HOpMaJIbHBIM, TeM ciabee mposiB-
JIeHHsl. DTUM MOKHO OOBSICHUTH cTepThie (JOPMBI JaHHBIX 3a00eBanuii. [1aleHTsl ¢ MO3anYHBIM KapHOTH-
oM (PECHOTHUITUYECKH HOPMAaJIbHBI, aHOMAJIMH TIOJIOBOTO Pa3BUTHS HET, PENPOAYKTHBHAS (PYHKIHA HE HApY-
1IeHa, 1/3 U3 HUX UMEIOT 340POBBIX eTeid. OTHAKO YacTo y MAHEHTOB ¢ MUHUMAIBHBIM (CKPBITHIM) MO3au-
[IM3MOM AMAarHOCTUPYETCS TEPBUYHOE OecIiofue, HEBhIHAIINBAHUE (YaCTO C AaHOMAJIbHBIM KapHOTHIIOM Yy
aboprtyca), Heynauasie monbITku DKO. DT maHHbIe COTTIACYIOTCS C JaHHBIMU JIUTEpaTyps [ 14—16].

Y My>XYHMH YHCIIOBBIE aHOMAJIHH MOJIOBBIX XPOMOCOM IPEACTABICHB MO3aMYHBIMU M TIOJHBIMH BapH-
antamu cunapoma Knaitndensrepa u qucomun Y-xpomocomsl (12 1 3 cirydast COOTBETCTBEHHO).

Cungpom Knaitadensrepa, BcTpedasich B My»KCKol momyisiuu ¢ gactotoi 0,2 %, sBisierca Hanbosee yac-
ToH (OpMOH MYKCKOTO THIIOrOHagM3Ma, OOYCIOBICHHOTO HApYIICHHEM 4YHCIA IOJIOBBIX XpOMOcoM [7].
B uccnenyemoii rpynmne cuaapom KnaiiHdenbrepa BcTpeyalicsi HOYTH B MAThH pa3 yaile, 4eM B o0Iei nomy-
sy U coctaBui 0,9 %.

CuHIpOM ITHCOMHUHU Y-XPOMOCOMEI B TOMYJIIITMM BCTpedaeTcs ¢ dactorod 1 cmydair Ha 1000 myx-
gmH (0,1 %). OOBIYHO MY>KYHHBI C TUCOMHUEH Y-XpOMOCOMBI (PepTHIIEHBI, HO M3-3a TPUCYTCTBUS JTOTIOTHH-
TEIBHOMN MOJIOBOM XpOMOCOMBI MOBBILIAETCS PUCK BO3HUKHOBEHHUS B CIIEPMATO30M1aX aHEYIUIOUANH IO IO0-
J0BBIM XpoMmocoMaM [7, 17, 18]. Cpenan My>XuuH HccaeI0BaHHON TPYIIIBI CHHAPOM JAUCOMHH Y -XPOMOCOMBI
coctaBuia 0,23 %.

Takum 00pa3oM, 4acTOTa YMCIOBBIX aHOMAJHK MOJOBBIX XPOMOCOM Yy MY>X4HMH cocTaBuia 1,1 %, aro
HE TIPOTUBOPEYHT JAaHHBIM IPYTHX HCcaemaoBarenei [5, 6, 15, 19].
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B 3 cnydasx y manueHTOB IpH MYKCKOM (PEHOTHIIE UMENT MECTO KeHCKUH kapuotumn 46, XX, 4To cocra-
Bwio 0,1 % u cornacyetcs ¢ nmuTepaTypHbIMHU JaHHBIMU [17, 19, 20]. B o0uielt nomynsnun nHBEpCHUs moya —
cunapoMm ne s lanenns Bcrpedaercss ¢ wactoroil 1 Ha 20000 My»4MH M XapaKTepU3yeTCs HapylIEHUEM
Pa3BUTHS IOJIOBBIX OPIaHOB U OTCYTCTBUEM CIIEpMAaTOTEHE3a.

XPOMOCOMHBIH MOIMMOPHHU3M XapaKTEPU3YETCsl YBEIMUCHUEM IeTePOXPOMATHHOBBIX paiioHoB 1, 9, 16 u
Y-XpoMOCOM, a TaKKe CITyTHUKOB U CITyTHUYHBIX HUTEHW aKpOLIEHTpUYECKHUX XpoMocoM 13, 14, 15,21 u 22.

Cuwuraercs [13, 21, 22], 4To yBeTHMUEHHbBIE TeTEPOXPOMATHYECKHE YUACTKH, ABIISISICH OoJiee TAKEIbIMHU,
HapyLIAoT MPOLECC PACXOXKICHUS XPOMOCOM BO BpeMs JeJICHUs KJIETKH, YTO IPUBOJAUT K 00pa30BaHUIO He-
cOaylaHCHpOBaHHBIX TaMmeT. Tarke ycTtaHoBieHO [23, 24], 4To OCOOCHHOCTH CTPOEHHUS TeTEpPOXpOMaTHHA
MOTYT OKa3bIBaTh CYIIECTBEHHOE BIUSHHE Ha (YHKIUOHHUPOBAHUE 'CHOB, PACMOIOKEHHBIX paaoM. Kimunu-
YECKH 3TO MOXKET HPOSIBIATHCS XPOMOCOMHBIMU OOJIE3HAMH Y TOTOMCTBA, OECIUIOIUEM, IPUBBIYHBIM HEBBI-
HaIllUBaHUEM, 3aMEPLIMMU OEpPEMEHHOCTSAMH, MHOIOKPATHBIMU HeyJauHbIMU nonbiTkamMu DKO.

XpoMocoMHBIH momuMopdu3M siBHIICS HamOosee yactoi (364 ciydas) MUTOrEHETHYECKON HAaXOJKOW B
HAIllUX UCCIICAOBAaHMAX U B CTPYKTYpE [IUTOTEHETHUECKUX HaXol0K cocTaBria 78,8 %. Ciaemyer OTMETUTD, UTO
B HCCIIEIyeMOM IpyIITie XpOMOCOMHBIHM MOMMMOPQH3M BCTpeUalcs Yalie y My»X49uH, 4eM y xeHmuH (14,1 % u
10 % cooTtBeTcTBeHHO) M cocTaBui 12,2 %, 4TO HE MPOTUBOPEUUT MEKAYHAPOAHBIM JaHHBM [ 13, 25].

Tax, yBenuueHre reTepoXpoMaTHHOBBIX YYaCTKOB ayTocoM 1, 9 u 16, CIyTHUKOB M CIIyTHUYHBIX HUTEH
AKPOLIEHTPUYIECKIX XpOMOCOM BeTpeyanioch B 10,1 %.

V 40 MyX49iH OTMEUYEHO 3HAYUTEIFHOE YBEIIMUEHUE JIIMHHOTO Tieda Y -xpomMocoMsl (46, X, Ygh+) u B
23 ciaydasix yMEHBIICHHE [UTMHHOTO Tuieda Y-xpomocomsl (46, X, Ygh-). Takum obOpazom, y 4,7 % obcnemno-
BaHHBIX MYXXYMH OOHApy>KEHO M3MEHEHHE T'eTepPOXPOMATHHOBBIX PaifoHOB Y-XpOMOCOMBI, 3TH AaHHBIE T1e-
PEKIIMKAIOTCS C TAaHHBIMU JINTEepaTypsl [ 19, 24].

[IpencraBiaeHHble pe3yabTaThl HATIAJHO MOKAa3bIBAIOT 3HAYMTENBHBIA BKIag (15,6 %) XpoMOCOMHBIX
anomanuii (y myxuut 18,5 %, y xenuius 13 %) npu HapyIeHHUsIX penpOAyKTUBHOHN (yHKIIHU.

Taxum 00pa3oM, IOITy4EeHHbIE HAMU JJAHHBIE CBUAETENILCTBYIOT 00 aKTYaJIbHOCTH U 11€J€CO00pa3HOCTH
LHUTOI€HETUYECKOTO0 00cienoBaHus cynpyxkeckux nap B nporpamme OKO. YcraHOBIEHHE I'€HETHYECKHX
MIPUYUH NATOJIOTMYECKUX COCTOSHUN 3HAYMTENBbHO MEHSET TaKTUKY BEACHHSA WM NPHUHLMIIBI TEPANTUU TaKUX
MalICHTOB, CO3AaET YCIIOBUSA MOBLIMICHHUS () PEKTUBHOCTH JieueHus Oecturoamst merogamu BPT.
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N.I" Kuwm, C.T. O6imynnuna, T.H.Kum

KocaJakbl penpoayKTHBTI TEXHOJIOTUsJIAP KOJIAHAP AJAbIHAA Oe/ley liK AaHBIKTAJIFaH
HAyKacTapaa XpoMOCOM/IBIK aybITKY KYPbLJIbIMbI

2009-2015 k. apamerrsiEga  «IOKOJIAVI®» AnaM  KalbINTacTblpy MEIHLMHANEIK OPTAIBEFbIHBIH
TeHETHKAJIBIK J1Aa00paTOPHACH KOCAIKB PEMPORYKTHUBTI TEXHOJIOTHsUIAp OarnapiiaMachl ascelHma 2976
aJlaMFa IIHTOTCHETHKAJIBIK 3epTTEy *kKacaabl, OHbIH 1651-1 — olien amammap, 1325-1 — epnep. Kepcerinren
HOTIDKE OOMBIHINIA PENPOMYKTHBTI (DYHKIMSHBIH OY3bUIYBIHAH XPOMOCOMAJIBIK aHOMAIMSIHBIH eJeyll yieci
(15,5 %) ambIKTanmel. By e3 KeseriHze 3KCTpaKOPIOPaNbAbl YPHIKTAHABIPY OaraapiaMachl Ke3iHIe eplri-
3aiibINTHUIAP/IbIH IUTOTCHETUKAIIBIK 3ePTTCYICH OTYIIH ©3CKTUIINH XKOHE OPBIH/BI eKCHAITH KyaJlaH bIpabl.

1.G.Kim, S.T.Abimuldina, T.N.Kim

The structure of chromosomal aberrations at patients with infertility before assisted
reproductive technologies

During the period 2009-2015 in the genetic laboratory of human reproduction medical center « ECOLIFE»
performed cytogenetic examination in 2976 patients in ART programs, including 1651 — woman, and 1325
— men. The presented results revealed a significant contribution (15,6 %) of chromosomal abnormalities in
the reproductive disorders features that demonstrate the relevance and usefulness of cytogenetic survey of
couples undergoing IVF.
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Bunsinne noaumMop¢HbIX BApMAHTOB XPOMOCOM HA Pe3yJIbTATHBHOCTH MPOrpPamMM
BCIIOMOTaTeJbHbIX PENPOIYKTUBHBIX TEXHOJIOTHii

B pesynbraTe muToreHeTHYECKOro 00Cie[0BaHUs MAMEHTOB B IPOrpaMMax dKCTPaKOPHIOPAIBEHOTO OIIIONO-
TBOpeHHs, oOparuBIIIXCa B Menuuunckuii nentp «IKOJIAN®y 3a nepuon 2009-2015 IT. Mbl BbLICTHIH
TPYHITy CYHNpPYXECKHUX Iap, B KOTOPHIX OJUH WK 00a Cynpyra UMeIOT B KapUOTHIIC XPOMOCOMHBIH ITOJIMMOp-
¢u3M, 1 npocnenunu 3GHEKTUBHOCTH IPOrpaMM ¢ IPUMEHEHHEM BCIIOMOTATEIbHBIX PENPOIYKTHBHBIX TEX-
Hojoruii (BPT). Onenka kauecTBa SMOPHOHOB MO3BOJISIET MPEIIOIOKUTD, YTO HATWYHE XPOMOCOMHOTO IO-
auMopdu3Ma B KAPHOTHIIE BIUSET Ha NPOLIECC JSICHUS KIETKH U Pa3BUTHS 3MOPHOHA, YTO MPUBOJUT K CHHU-
xenuto dddexrrBHOCTH npouenyp BPT B uccnenyemoii rpymme Mo CpaBHEHHIO ¢ KOHTPOJIBHOM IpyMIoi ma-
IIMEHTOB C HOPMAJIbHBIM KapUOTHIIOM.

Knioueswie cnoga: Gecruofue, penpoayKTUBHAS MEIULIMHA, BCIIOMOTATENbHBIE PEMPOTYKTHBHBIE TEXHOJIO-
I'MH, KAPUOTUIINPOBAHHUE, XPOMOCOMHBIH MOIMMOP(HH3M, TeTePOXPOMATHH, SMOPHOHBI.

B nmocneaane roapl npoGieMa OecIuioansi CTAHOBUTCS Bce Oojiee aKkTyajdbHOU, B CBS3H C UeM IOHSTHE
«PENPOYKTUBHAS MEIUIIMHA» YK€ MPOYHO BOILIO B MPOheCcCHOHANBHBIN 00uxo/. PenpoaykTuBHas meau-
IIMHA — HAIPaBJICHUE, PEIIAoIee MPOOIeMbI TNIAHUPOBAHUS CEMBU U JICTOPOKICHHS, BO3HUKIIICE HA CTHIKES
MHOTHX HayK: THHEKOJIOTUH, aHPOJIOTHH, TEHETHUKH, OMOJIOTUH U ITUTOJIOTHH.

[IporpeccuBHBIM 3TANIOM JICYCHHS OCCILIIONUS SBHJIOCH BHEIPCHUE B KIIMHUYECKYIO MMPAKTUKY BCIIOMO-
raTeIbHBIX PenpoAyKTUBHBIX TexHonoruid (BPT), mo3Bonstonmx peann3oBaTh GYHKIHIO POXKIECHUS IeTel
pu 3a00JIEBaHUAX, KOTOPbIE paHee CUUTANNCh a0COMIOTHO HemziaeunMbiMi. BPT Biimrouator B ce0st MeTo bl
Tepanuu OeCIUIOAVSI, IPYU KOTOPBIX 3TAallbl 3a4aThs WM PAHHETO Pa3BUTHS AMOPHOHA OCYIICCTBISIOTCS BHE
OpraHmu3ma.

HeorbeMiemoli yacTbio 00CIIC/IOBaHUS MALMEHTOB mepea npuMeHeHueM npouenyp BPT crano cran-
JIAPTHOE WCCIIeJOBaHNE KapuoTHIia JUMGOIHMTOB mnepudeprndeckoir KpoBu. MccnenoBanue KapuoTuma Io-
3BOJISIET BBISIBUTH HOCHUTENHCTBO COAJaHCHPOBAHHBIX XPOMOCOMHBIX MEPECTPOEK, YHCIOBBIE aHOMAIIUU TIO-
JIOBBIX XPOMOCOM, MO3AHIIM3M, CBEPXUHCICHHBIE MAPKEPHBIE XPOMOCOMBI, a TAKXKE BBICOKMM MPOLIEHT XPO-
MOCOMHBIX U3MEHEHHUMH, MPUXOISIINXCSI Ha XpOMOCOMHBIN nomuMopduaMm (XIT) [1, 2].

XPpOMOCOMHBIH TOTUMOP(HU3M SBISACTCS OJJHOU M3 OTIMYUTEIHHBIX OCOOCHHOCTEH KapuOTHUIIA YEIIOBE-
ka. [Tog momuMopdu3mMoM MOHUMAIOT HOPMAIEHYIO U3MEHYMBOCTH XPOMOCOMHOTO Hab0Opa, KOTOpas 3aKII0-
YqaeTcd B Pa3UYMsIX MEXITy TOMOJOTHYHBIMH XPOMOCOMAaMH 1O OTIEIBHBIM CEerMEHTaM, paiioHaM U Jaxe
nenbM wiedaM. K noauMopdHbIM BapraHTaM OTHOCST TaKUE U3MEHEHUS XPOMOCOM, KOTOPBIE COXPAHSIOTCS
B TIPOIIECCE OHTOTeHE3a, CTAOMIBLHO HACIEAYIOTCS IIPU MUTOTUYECKOM JICIICHUN KJIETKU M TIePeIatoTcsl Kak
MPOCTON MEHJICIICBCKHUN MPU3HAK OT POAMTENCH K JCTSM, HE OKas3bIBas BIUSHHUA HAa GeHoTun. [lockoibky
FETEePOXPOMATUHOBBIE PAMOHBI COAEPKATCS BO BCEX XPOMOCOMAX, CYIICCTBOBAaHHE PA3IUYHBIX BapHUaHTOB
XapaKTepHO MPAKTUYECKH IS KAKIOM XPOMOCOMBI YeJIOBEKa, a HEOTPAaHWYSHHOE YMCIIO COYETaHWN TaKuX
BapUAHTOB MPHUBOJUT K YHHKAJILHOCTA KapUOTHUIIA KAXKAOTO YEIIOBEKA, 38 MCKIIOYCHHEM MOHO3HMTOTHBIX
Oym3HeroB [3].

MounekynapHO# OCHOBOW XPOMOCOMHOTO MOMMOpP(HU3Ma SBISETCS N3MEHEHUE COACPKaHUS B XPOMO-
coMme Jie3o0KkcupuOoHykiIernHoBoi KUCIOTH (JJHK) ¢ MHOrokpaTHO MOBTOPSIOMIMMUCS HYKJICOTHIHBIMU I10-
cnenoBarenbHOCTAMHU. bonbmas yacte Takoil JIHK nunieHa TpaHCKPUIIIMOHHON aKTUBHOCTH, T.€. HE y4acT-
BYET B pealln3allii FeHETUICCKOW HH(OPMAIIUU U COCTABIISICT 00CAHCHHBIC CTPYKTYPHBIMU T€HAMHU I'eTepPO-
XPOMaTHHOBBIC PaiiOHBI XpOMOCOM. BapnabeabHOCTh UMEHHO 3TUX PalOHOB XPOMOCOM SIBJISICTCS TJIAaBHOM
MPUYUHOW XPOMOCOMHOTO HOTMMOpGU3Ma, 9eM U OOBICHIETCA OTCYTCTBHE HEOJIarOMpHSITHOTO BIIHSHUS
XII Ha ¢eHOTHI OpraHU3Ma.

[IpencraBienns o MpUPOJE XPOMOCOMHOTO TOJIMMOpP(I3Ma Pa3BUBAINCH 10 Mepe BHEAPEHUS HOBBIX
METOJIOB HCCIeIOBaHMs XpoMocoM. [lepBhie cBe/ieHUs 0 BapruaOeNbHOCTH XPOMOCOM YEIOBEKA 10 BEIIMYMHE
u (hopMe ObUTH TTOSTyUYeHBI B KOHIIE 50-X Havyase 60-X TOI0B, KOTa CTAIH U3y4aTh PABHOMEPHO OKPAIIICHHBIC
TI0 JUTMHE C TIOMOIIIBI0 OCHOBHBIX KpacHTENeH XpOMOCOMBI B MeTadaze KIETOUYHOTO AeIeHH. 3HaYUTEeIHHO 00-
JIee IUPOKasi KAPTUHA XPOMOCOMHOTO MOJMMOP(I3Ma OTKPHIBAETCS TP CIICIIMATBHBIX OKPACKaX XPOMOCOM.
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XpPOMOCOMHBIN MOTUMOPHHU3M XapaKTEPU3YeTCsl yBETMUCHHEM T'eTePOXPOMATHHOBBIX PaliOHOB XpOMO-
COM, a TaK)Ke CITyTHUKOB ¥ CITyTHUYHBIX HUTEH aKpOIEHTPHUECKUX XpOoMOocoM [4—6].

B kapuoturne 4enoBeka reTepoxpoMaTHH OTMEYAETCs BO BCEX XpOMOCOMax, HO Hanbosee KPyIHbBIE €ro
OJIOKM M LIMPOKHUKA ToMUMOpPu3M XapakTepHsl 1 1, 9, 16 u Y-xpomocom (puc. 1-4).

Hluun

1RIRTRISTRIRL
B6 88 A% R a2 a4
% BE% 4 o> “

Pucynox 1. Kenckuit kapuoTur, yBeJIMueHHE JUTMHBI TETEPOXPOMATHHOBOTO
paiioHa B JUIMHHOM IIIede XpoMocoMsl 1 (46, XX, 1ght)

HHitun
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Pucynox 2. Mycko#l KapHOTHII, yBEIHYCHHUE JITUHBI TETEPOXPOMATHHOBOTO
paiioHa B JUIMHHOM IITede XpoMocoMsl 16 (46, XY,16ght)
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Pucynox 3. Myxcko#l KapHOTHII, yBEIHYCHHUE JITHHBI TETEPOXPOMATHHOBOTO
paiioHa B JUIMHHOM IIIede Y -XpoMocoMsl (46, X, Ygh+)
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BrivsiHne nonnmopdHbIX BApUaHTOB ...
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Pucynox 4. Myxcko# KaprHOTHII, yMEHBIIICHHE JJINHBI TETEPOXPOMATHHOBOTO
paiioHa B JTMHHOM Iiede Y-XpoMocoMsl (46, X, Yqgh-)

YBenuueHue CIyTHUKOB U CIIYTHUYHBIX HUTEH 3aTparuBaeT akpoleHTpuIeckre xpomocomsl 13, 14, 15,

21 u 22 (puc. 5-8).
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Pucynok 5. MyXckoil KapuOTHII, yBEIMYEHUE pa3Mepa CIIlyTHUKOB Ha KOPOTKOM
IUIeYe XpOMOCOMEI 13, yBelMdIeHHE pa3Mepa CITyTHIKOB Ha KOPOTKOM ILIede
xpomocoMsl 14 (46, XY,13ps+,14ps+)
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Pucynox 6. Myckoil KapyOTHII, yBETHYEHHUE ATUHBI CITyTHUYHBIX HUTEH
1 CIIyTHHKOB Ha KOPOTKOM IlTede XpoMocoMsl 15 (46, XY,15pstk+ps+)
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Pucynox 7. XKeHckuil kapuoTuM, yBeaIuueHHe JUIMHBI CITyTHUYHBIX HUTEH
1 CIIyTHHKOB Ha KOPOTKOM IlTede XpoMocoMsI 22 (46, XX,22pstk+ps+)
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Pucynok 8. My»XCKO# KapHOTHII, YBEIHICHHAE pa3Mepa CIIyTHUKOB Ha KOPOTKOM
Ijieye XpoMoCOMSI 21, yBenudeHue pazMepa CIIyTHUKOB Ha KOPOTKOM
iede xpomocomsl 22 (46, XY,21ps+,22ps+)

B nacrosiee BpeMsi OMOJI0THYECKOE 3HAUEHUE XPOMOCOMHOTO TOMUMOopdu3Ma ocTaéTcsi He BBISICHEH-
HBIM, TIOCKOJIBKY HEJOCTATOYHO BBIICHEHAa OMOJOTMYEcKas pojb reTepoxpomarHHa. VIMeIoTcs OCHOBaHUS
Mperonarate, YTo 3Ta 4YacTh T€HOMa Ba)KHA KaK Uil HOPMaJbHOM peann3alui FeHeTHUYECKOW MpOrpaMMbl
WHAWBUAYaIBHOTO Pa3BUTHSI OpraHu3Ma C MOMEHTA €ro 3apOKACHUS, TaK U sl afanTalud OHOIOTHYECKOTo
BUJA K OKpyxarolieil cpene. He ycTaHOBIEHO Takye, KakOW YpOBEHb COJEP)KaHHUSI TE€TEpOXpOMAaTHHA HE
HUMeeT TOCJIEACTBUI U1 TEHETUIECKOTO 3/I0POBBSI.

OpHako MOBBIIIEHHAs YacTOTa BapuabeIbHBIX XPOMOCOM OOHAPYKHUBAETCSI IIPH IUTOTC€HETUIECKOM HC-
CJICZIOBAHUH ITUIOAHOTO MaTepHasa MpH 3aMepIInX OEepeMEHHOCTSAX M CaMOINPOHM3BOJIBHBIX BBIKHIBIIAX, Y
HOBOPOXKICHHBIX C MHO)KECTBEHHBIMHU BPOKACHHBIMH ITOPOKAMHU Pa3BUTHA U Y TMALUEHTOB C XPOMOCOMHBIMHU
6onesnsamu (cuagpom ayna, lllepemesckoro-Tepuepa, Knaitndensrepa u ap.).

CunTaercs Taxke, YTO MOTMMOP(HBINA TeTePOXPOMATHH MOKET HapyIIaTh MPOILECC cerperamuu (pac-
XOXKJICHHS) U KOHBIOTallMy (CIIapuBaHUs) XpOMOCOM B MeH03€, YTO MPHUBOAUT K 00pa30BaHUIO HecOalaHCH-
POBaHHBIX (AaHEYIIOMIHBIX) FAMET, 3 OCOOEHHOCTH CTPOEHHS TeTepPOXPOMAaTHHA MOTYT OKa3bIBaTh CYIIECT-
BEHHOE BJIMSHHME Ha (DyHKIMOHHPOBAHME T'€HOB, PACIOJIOKEHHBIX psfoM. KIIMHWYECKH 3TO MOXKET IpOsiB-
JSTHCS XPOMOCOMHBIMHU OOJIE3HSAMHU Y TMOTOMCTBA, OSCIUIOANEM, MPUBBIYHBIM HEBBIHAIIMBAHUEM, 3aMEPIIIH-
MU OEPEMEHHOCTSIMH, MHOTOKPAaTHBIMU HeyAauHbiMu orbiTkamu DKO [7, §].

ITo naHHBIM pa3HBIX aBTOPOB, 10JISI XPOMOCOMHOHN BapHaOeIbHOCTH B IPYIIIE MAIMEHTOB ¢ HApYIICHH-
€M penpoayKTUBHOH (pyHKIMHU cocTaBmuset ot 10 no 22 % [9].

Lenv uccredosanus: TIpOAHATU3UPOBATH BIMSHHE XPOMOCOMHOTO MOJIMMOp(H3Ma Ha pe3ysbTaTHB-
HocTb nporneayp BPT.
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Mamepuanst u Memoowl uccied008anus

Hamu mpoBenieH peTpoCIieKTUBHBIN aHAIN3 Pe3yIbTaTOB CTAHIAPTHOTO KapHOTUIHPOBAHUS JTUM(OITH-
TOB nepu(epUUECKO KPOBH TI0 apXHUBHOM TOKYMEHTAIIMH FeHETHYSCKOM Ja00paTopruu MeauIIMHCKOIO 1ICH-
Tpa penpoxaykiuu denoseka «IKOJIAN®y. 3a mepuoa ¢ 2009 o 2015 IT. IPOBEIEHO LUTOrEHETHIECKOE
obOcienoBanre 2976 mnaruentoB B mporpammax BPT, u3 mHux 1651 — sxenmmaa u 1325 — MyK4uH.
B nannoii BeiOopke XII siBusics HaumOoisiee yactoit (364 ciaydas) HUTOI€HETHYECKOH HAXOAKOW M COCTa-
Bun 13 % (puc. 9).

O HopmanbHbINA KapuoTun

LiuToreHeTn4yeckne Haxoaku

B nonuMopdU3M XpOMOCOM

0 O CTPYKTYPHble XPOMOCOMHbIE
0,5 A) nepecTporku

XPOMOCOMbI

1 3%\ O MHBEpPCUM reTepoxpomaTnHa 9

B Yucnosble aHOManMM NONoOBbLIX
Xpomocom

Pucyrok 9. PesynbraTsl KapHOTHIINPOBAHHS MALMEHTOB (n=2976) B mporpamme KO
B MI[ «OKOJIAN®» 3a nepuon 2009-2015 rr.

YBenuueHue reTepoXpOMaTHHOBBIX yJaCcTKOB ayTocoM 1, 9 u 16, CIyTHUKOB M CITYTHUYHBIX HUTCH ak-
POILIEHTPHUYECKUX XPOMOCOM BcTpedanock B 10,2 %, 9To He MPOTHUBOPEUUT JAHHBIM APYTUX HCCIeAoBaTe-
neit [9, 10].

VY 40 My>X4MH OTMEUEHO 3HAUYUTEIBHOE YBEIIMUEHUE [UIMHHOTO miieda Y -xpomocoMmsl (46, X, Ygh+) u B
23 ciryyasix yMeHbIIIEHHE JUTUHHOTO 1ieda Y -xpoMocoMsl (46, X, Ygh-). Takum obpazom, y 4,7 % obcneno-
BaHHBIX MYXUMH OOHAPY>KEHO H3MEHEHHE TeTePOXPOMATHHOBBIX PaiiloHOB Y -XpoMocomsl [4, 11].

Mp! BBLACTMIM TPYMIY IMKIOB, B KOTOPBIX OJMH WM 00a Cympyra MMeNHU B KapUOTHUIIE BapHaOelb-
HOCTb T€X WM MHBIX XpOMOCOM U Ipocieauin 3¢ pexkTuBHOCTE mporpamm BPT. U3 vux: 33 nukna — XI1 B
KapuoTHune >KeHIuHbl, 44 mukina — XII B kapuoTume My>XUnHBI, 5 IUKIOB — MOJIHMOP(HBIE BapUAHTHI
XpoMOcOM y 00oux cynpyros. Y 10 mauueHTOB BBISBIEH MOIUMOPQU3M IO IBYM xpomocomam. Haubo-
Jiee yacTo BcTpevancs noaumophusm 22, 21 u 13 xpoMocoMm, a Takke Y-XxpoMocomsl (Tabi. 1).

Tabnuma 1
BapuaHTbl NoJIUMOP(QHBIX XPOMOCOM Yy NANIMEHTOB HccaeAyeMoill rpynnbl B mporpammax BPT

XPpOMOCOMBI 1 9 |13 |14 15|16 |21 22| Y
BapuabenpHOCTb
XPOMOCOM
gh+ 6 6 2 11
gh- 7
ps+ 12| 6 3 12 | 16
pstk+ 2 1 1 1 5
ph 4
cenh+ 2 1
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Uccnenyemas rpynna Obiia pa3aesieHa Ha MOATPYIIBI B 3aBUCUMOCTH OT BO3pacTa >keHIIuHbI (I — 1o
35 ner, I — 36-39 ner, IIl — 40 ner u crapie). B kadecTBe KOHTPOIBHOH TPYIIITEI METOJOM CIy4JaifHOTO
BbIOOpa B3sTO 82 nukiaa BPT ¢ HOpManbHBIM KapHOTUIIOM MALMEHTOB M COOTBETCTBYIOIIUM KOJUYECTBOM
’KEHIIMH 0 BO3PAacTHBIM rpynmam. Kinnandyeckne 6epeMEeHHOCTH AWAarHOCTHPOBAIH Yepe3 3—4 Henenu mo-
cJle IepeHoca Mo HaJIMYUIO IJIOAHOTO SHIa B IOJIOCTh MAaTKH.

MBI He YUHUTBIBAIH aHAMHE3, AJUTEIBHOCTh U GopMy OecTiious, HaIM4re HapylIeHUi criepMaToreHe-
3a, a TaK)Ke, KaKhe MMEHHO XPOMOCOMBI IMEIOT T€TEPOXPOMATHHOBBIN MoIUMOppu3M. OCHOBHBIMH KpHUTE-
pusMu ciryxwd Hanmare X1 B kaproTune u Bo3pact keHmuHB (0T 23 10 43 ner). [lomyduennsie 3MOpro-
JIOTHYECKHE JAHHBIE COMOCTABILUINCH C JAaHHBIMU YacTOTHI HACTYIUIEHHS OEpeMEHHOCTH B BO3PACTHBIX
rpyImnax.

Oouutsl ¥ 5MOpuOHEI KynbTHBHpOBaiH B cpene: [VF—ISM1—Blastasist (ORIGIO, anus). O6pabor-
Ky CIIepMbI IPOBOAMIM METOAOM LIEHTPU(YTHPOBAHUS B TPAJUCHTE INIOTHOCTH C HUCIOJIB30BAHHEM CPEZIb
«Sperm preparation» (ORIGIO, Jdanust). Oouutsl OmIog0TBOPSUIK Yepe3 3—4 4 mocie MyHKUUH, J00aBisist
50-100 TBICSIY OABMKHBIX CIIEPMATO30MI0B Ha 00ITuT. Yepes 18—20 1 mocie omIog0TBOPEHUS OOIUTHI HC-
CJIEZIOBAJIM HAa HaJIMUMe IPOHYKIIEYCOB. JlabHEHITYI0 OLIEHKY APOOJIeHHs U KauecTBa SMOPHMOHOB NIPOBOIU-
Ju yepe3 46—48 4 mocie omIoA0TBOPEHU Ha HHBEpTUPOBaHHOM MHKpockore Olympus IX71 npu yBennde-
Hun S400. OMOpHOHBI KIIaCCU()UIMPOBAIHNCH COTJIACHO YUCITYy ONacTOMEPOB, UX PaBHOMEPHOCTH, cCepud-
HocTH ¥ Haimunio Gparmedtanun (MAX — 7,0 6amnos). [leperoc npoBoanin Ha 3—5 NeHb KyJIbTHBHPOBA-
HUSL, 7151 4ero oTOupanu He 6osee 3 3MOpHUOHOB ¢ HanboJIee BHICOKOM OLIEHKOW KauecTBa.

Pesynemamet ucciedosanus u obcysicoenue

CpaBHEHHE 9acTOTHI OTUIONOTBOPEHHS B Hiccaenyembix rpymmax (70,5 %-83 %) craructudecku 10cTo-
BEPHBIX Pa3IUIHi HE BBEIIBHIIO (Ta0I. 2).

Taonuma 2
TosryueHHBIE YMOPHOIOTHYECKHE JAHHBIE H YACTOTA HACTYIJIEHUSI 0epeMEeHHOCTH B BO3PACTHBIX rpymnnax

35-39
JeT

40 u
crapiue

1m0 35 ner Cpennue

Bo3spacT xen- JIaHHbIE

[AHBI

TTameHTRI
¢ XIT
N=(53)

Komn-
TpOJIbHAS

rpymnma
N=(53)

TTameHTRI
¢ XIT
N=(19)

Komn-
TpOJIbHAS

rpymnma
N=(19)

TTanueHTRI
¢ XII
N=(10)

Kon-
TpOJILHAS
rpymnmna
N=(10)

TTanueHTRI
¢ XII
N=(82)

Kon-
TpOJILHAS
rpymnmna
N=(10)

1

2

3

4

5

6

7

8

9

YacroTa ormio-
JIOTBOpeH™s, %o

80,

83

70,5

82,5

77,6

71,0

76,3

78,9

KomnuuecTtso
SMOPHOHOB
XOPOIIEro Ka-
yecTBa (6,5—
7,0) Ha omuH
LUK

3,4

5,3

1,6

3,2

0,7

2,2

1,9

3,6

KommaectBo
SMOpPHOHOB Ha
epeHoc

2,6

2,2

2,4

2,5

0,7

2,0

2,2

2,2

ITepenoc am-
OpHOHOB Ha
5 cyTkH, %

20

55,3

12,5

36,8

30

11

37

KomnaectBo
Onoxummuye-
cKux Oepe-
MEHHOCTEH Ha
MEPEHOC M-
OpuoHOB, %

3,4

64,5

18,8

47

11

20

244

43,8

KomnuecTtso
KITMHAYECKIX
OepeMeHHO-
cTel Ha repe-
HOC 5MOpHO-
HOB, %

37,7

61,5

12,5

47

10

18

39,5
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Amnanu3 Mop¢oI0ruu 3MOPUOHOB BBISIBUII CYHIECTBEHHYIO Pa3HHUILY B KOJMYECTBE KaueCTBEHHBIX M-
OpHOHOB Ha OJUH LK. B ncciemyeMbIx moarpymmax 3ToT MokaszaTens coctaBui B cpeadem 1,9 (I — 3.4;
II— 1,6; Il — 0,7), B koHTpONMBHBIX ToATpymmax — 3,6 (I— 5,3; 1 — 3,2; 1T — 2,2).

B uccnenyembix moarpymnmnax KyJbTHBHPOBAHHE SMOPHOHOB IO 5 CYTOK OCYIIECTBISUIOCH B CPEIHEM
B 11 % cmyuaeB (I — 20,8 %; Il — 12,5 %; I — 0 %), B xoHTponbHBIX noarpymmnax — B 37 % (I —
45,3 %; 11— 36,8 %; Il — 30 %).

CpenHee KOJIMYECTBO 3MOPHUOHOB Ha MEPEHOC BO BCeX rpymmax coctasmwio 2,2 (1,7-2,6). Yacrora Ha-
CTYIUICHHUS KJIMHUYECKUX OepeMEHHOCTEH B OCHOBHOM IrpymIie OblUIa 3HAYUTEIBHO HIUKE BO BCEX BO3PACTHBIX
noarpynmax (I — 37,7 %; I1 — 12,5 %; Il — 0 %), uro B cpearem coctaBmiio 18 %, B KOHTPOIBHBIX MOJ-
rpymnax — 39,5 % (I1— 61,5 %; I — 47 %; Il — 10 %).

Takum oOpa3oM, sddextnBHOCT, TporpaMm BPT y mamueHTOB B KOHTPOJIBHOW TpYMIE BBILIE
Ha 21,5 %.

Buvisoowt

1. YuuTbiBasg HU3KOE Ka4€CTBO SMOPUOHOB, MOXHO MPEINOJIOKHUTh, YTO HAIUYHE XPOMOCOMHOTO I10-
muMop¢u3Ma BIHUSIET Ha MPOIECC NCICHUS KICTKH U Pa3BUTHS SMOPHOHA.

2. Ilpy HanMuuM TOIMMOP(HBIX BAPUAHTOB XPOMOCOM CHIDKACTCS BO3MOXHOCTH KYJLTUBUPOBAHUS
SMOPHOHOB 10 5-TH CYTOK.

3. Yacrora HacTymiaeHus: OEpEeMEHHOCTH CTATHCTUYECKH HIDKE y MAIUEHTOB HOCHUTENIEH BapruabebHbBIX
XpOMOCOM, TI0 CPAaBHEHHIO C KOHTPOJIHHOU TPYTIITOH MAIMEHTOB C HOPMaJIbHBIM KapHOTHIIOM.

4. HocuTenbcTBO MOMMMOPQHBIX BAPUAHTOB XPOMOCOM JIOJDKHO YUHTBHIBATHCS Kak (haKTOp prcKa NpH
MEINKO-TeHETHIECKOM KOHCYJIbTHPOBAHUH.

5. Hanmmame XpoMocoMHOTO mommMopdr3Ma B KapHOTHIIE y TAITUEHTOB B paMkax mporpamm BPT Bo3-
MOJKHO CIIeTyeT OTHOCHTh K XPOMOCOMHBIM aHOMAIUSIM M, YYUTHIBasi aHaMHE3 U (opMy Oecruioyius, peKo-
MEHI0BaTh MPOBEICHNE PEUMILIAHTAIIMOHHON TeHETHYECKOM THarHOCTHUKH.
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PenpoaykTuBTi TeXHOJIOTHAIAP OaFaapiaaMaap THIMIIJIIriHe XpoMocomaJiap
noJuMOp(THI BADUAHTTAPBIHBIH dcepi

20092015 xbu1 apansiEbiEaa «IKOJIANDy MeIuIUHAIBIK OPTANBIFBIHA XKYTiHIEH KCTPAKOPIOPAIbIbl
YPBIKTaH/ABIPY OarjapiamMaiapblHIa eMICyLIUIepAi UUTOTCHETHKAJBIK 3epTTeYAiH HaTIkKeciHae, 0i30eH
HEKeJiK Xynrap ToObl albIHIbI, OHBIH ilIiHAC XKyOaimapasiH OipeyiHiH Hemece eKeyiHiH KapHOTHUITepiHIe
XPOMOCOMIIBIK TMOJIMMOP(U3M aHBIKTAJIIbl JKOHE OargapiaMaHbIH THIMIUIN KOMEKIIi pernpoxyKTHBTI
texHonorususl (KPT) xongany apkbUibl OaxbUIaHABL. DOMOPHOHAAPIABIH CalajibIFbIH Oaranay, SMOPHOHHBIH
JaMybl MEH JKacyIIaHBIH O6JIiHy IpoIeciHe KapHOTHITEri XpOMOCOMJBIK IMOIMMOP(U3MHIH ocep eTeTiHiH
Ooipkayra MYMKIHJIK Oepeni, 01 €3 aniblHAa KapHOTHII HOpMara coiikec OakKpuIay eMJemyIlizep TOOBIMEH
caJbICTBIpFaH/a, 3epTrenymi Tontarsl KPT emaik mapanapbIHbIH THIMIUIITH TOMEHACTTI.

T.N. Kim, S.T.Abimuldina, I.G.Kim

The impact of chromosomal polymorphism on the effectiveness of assisted
reproductive technologies programs

We carried out cytogenetic screening of patients consulted at the medical centre «Astana EKOLAYF» during
the in vitro fertilization programs for the period 2009-2015. We have identified a group of couples in which
one or both spouses have a chromosomal polymorphism karyotype and track the effectiveness of programs
with the use of assisted reproductive technologies (ART). Assessment of the quality of embryos suggests that
the presence of chromosomal polymorphism in the karyotype influence the process of cell division and em-
bryonic development, resulting in lower efficiency of the procedures of ART in the treatment group com-
pared with the control group patients with normal karyotype.
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N3yuenne cnoco00B MHOKYJISAIUM ¥ HAKOILUIeHHsA PVX
B TeCT-PaCTeHUAX

Jlnst MOHMTOpHHTA 32 HOPAKEHHBIMU PACTEHHSMH, OCOOCHHO IIPH JIATCHTHOW MH(EKIUH, HE BBISBISICMON
TIPU BU3YaJEHOM OCMOTpPE, HEOOXOANMBI BEICOKOUYBCTBUTEIIFHEIE METOABI TUArHOCTHKH BHPYCOB KapTode-
7. OJHAM W3 OCHOBHBIX JTallOB CO3JIAHMS AWArHOCTHKYMOB SIBIISICTCSI HAaKOIUICHHE BHPYCHON MH(EKINH B
TecT-pacTeHUsX. B pesynbrare nccienoBanuil yctaHosneHo, uto PVX ycnemHo HakamnuBaercs Ha 15-e cy-
TKH B PacTeHUsAX D. stramonium Tpu HaHECEHUH MH(QEKIMOHHOTO COKa Ha (QMIBTPOBAIBHYIO OymMary B Ipo-
JIOJIBHBIN pa3pe3 cTebis pacTeHus, a B pacTeHusx Nicotiana tabacum X-pupyc — Ha 30-e CyTKU IpU HHOKY-
nsuun kapO6opyHaoM. M3ydeHo UTOaHaTOMHYECKOE BIMSHUE BUPYCOB Ha MOpakEHHOE pacTeHue Tabaka. B
KJIETKaX XJOPEHXUMBI, TIOPaKEHHBIX BUPyCaMU PAcTeHHH, HAOII0aI0Ch YMEHBIIEHUE Pa3MEpOB Spa, yBe-
JIMYUBAIKCH pa3Mephl BaKyoulel, H3Melbualnuch XjIoporacTsl. [1o Mepe paspyleHus KJIeTOK IpOUCXOIUIa
HEKpOTH3alys TKaHeH. B KiIeTkax MOsBILUINCH KPUCTAIIE B BHJE PadHI0B.

Knioueswie cnosa: BUpychl, kapTodens, TecT-pactenus, PVX, nadexmms.

Beeoenue

PVX, nim kpamyarass Mo3auka, — OJHMH M3 HanOoyee pacnpoCTpaHEHHBIX BHUpYcoB kaprodens. Ha
MHOTHX COpTax KapToQess BUPYC HE BBI3bIBAET BUAUMBIX CUMIITOMOB, [TIO3TOMY OCTaeTCA He3aMEUeHHBIM. B
3aBUCUMOCTH OT NATOI€HHOCTH ILITAMMA, BUPYC MOKET HAHOCUTDH pa3HbIN Bpel: cIabonaToreHHble [ITaMMbl
MOTYT CHIDKaTh ypoxail Ha 12 %; cunpHOnmaToreHHsle — Ha 45 %. CHIXeHHe ypoXKallHOCTH Jaxke MpHU OT-
CYTCTBUHU CUMITOMOB MOXKeT gocturatb 10 %, npu mozauke — 45 % [1]. Bupyc Takxe MoKeT mopaxaThb
OclleHy, acJIeH YepHBIH, TypMaH, ToMaT U Tabak. aeHTuUIIMPOBaTh BUPYC MOKHO TOJIBKO JTa0OPaTOPHBI-
MU MeToJaMu. PacnpocTpaHsiercss BUpyC IPEeUMYIIECTBEHHO IIPU MEXaHMUYECKMX KOHTaKTaX C IOBPEXICH-
HBIMU PacTEHUSIMH, TIPH Pe3Ke KapTodens, Yepe3 CeNbCKOXO3SMCTBEHHBIE OPYIHsl 1 MEXaHU3MBI IIPU CEJb-
CKOXO3SIMCTBEHHBIX paboTax (ONpPHICKMBAHUE, OKYUYUBAaHUE U Jp.). Y BEIUUMBAIOTCS IOTEPU ypoxKas IPH CO-
BMECTHOM 3apakeHuu ¢ Bupycamu PVY u PVA.

B nacrosmee Bpems oueHb akTyajibHa IpoOieMa MOHMUTOPHHIA BHPYCHBIX MH(EKUUH, pe3ylbTaThUB-
HOCTb KOTOPOT'O MOXKET OBITh JOCTUTHYTa TOJBKO B TOM Cydae, KOrZa METOIbl AUATHOCTUKU CTAHYT JIOC-
TYNHBI AJI1 PETUOHANBHBIX U IPOU3BOACTBEHHBIX JIaOOopaTopuil U OyAyT IIMPOKO NPUMEHSITHCS B IOBCE-
JTHEBHOW TIpakTHyeckoi padote [2]. JIns KOHTPOS 3a MOPaKEHHBIMU PACTEHUSMH, OCOOCHHO TP JIATEHT-
HOW MH(EKUUH, HEe BBIABISIEMON IPU BU3YaJIbHOM OCMOTpPE, HEOOXOAMMBI BBICOKOUYBCTBUTEIBLHBIE METOBI
JUarHOCTHKHU BUPYCcOB Kaprodesns. OJHUM U3 OCHOBHBIX 3TAllOB €r0 CO3/aHUS SIBJIAETCS HAKOIUIEHHE BU-
PYCHOI MH(EKIMU B TECT-PACTCHUSX.

UccnenoBanus npoBoawinuck Ha 0ase mabopaTopur OMOTEXHOJNOTHMH KadeAphl 3allUThl U KapaHTHHA
pacrennii KATY um. C.Celidpymuna B pamkax OromxkeTHOro rpanrosoro ¢unancupoanuss MOH PK mo
mpoekty «Cozmanne ©OaHKa OTEYECTBEHHBIX IIITAMMOB BHPYCOB Kaprodens s pOM3BOJACTBA
BBICOKOYYBCTBUTENIBHBIX AUArHOCTHYECKUX IITAMMOBY.

Lenblo Hammx ucciaeqoBaHui OblIa 0TPa0OTKA ONTHUMANBHBIX IAPAMETPOB WHOKYJISLMH TECT-PACTCHUH
U HaKoIuIeHHe X-BHpyca KapToges.

Mamepuanst u memoost

OCHOBHBIM O0BEKTaMHU WCCICIOBaHUM ObUIM TecT-pacTeHus Tabaka (Nicotiana tabacum), nypmana
(Datura stramonium), MOHOMH(HUITMPOBaHHEIE X-BUPYyCOM pacTeHHs KapToderns copra Apremuc Ne 43.

JIJis MHOKYIISIIIUK TeCT-pacTeHHid ObIIH MCIOJIh30BaHbl HECKOJBKO BapHAaHTOB. [IpH MEXaHUYECKOM Iie-
peHOCe WHOKYJISIMS MPOBOJIWIACH MTyTEM PACTUPAHUS TKAHEBOTO DKCTPAKTa MO BEPXHEH CTOPOHE JIMCTa
TECT-PaCTCHUsI C MOMOIIBI0 MEIKO3EPHUCTOro abpazuBa — KapOOpyHaa. AOpa3uB HAIBUISIM HAa MOBEPX-
HOCTh JIUCTA TIepe]] HATUPaHUEeM WM JO0OAaBJISIM B MHOKYIIOM. [locie HaTHpaHHs WHOKYJIMPOBAHHYIO TI0-
BEPXHOCTH JIUCTa MTPOMBIBAII BOJOIIPOBOIHON BOMIOH. VICIIONB30BaHbl OBUTH TaK)Ke METOABI MH(UIBTPAIIH
MH(EKIIMOHHOTO COKA B JINCTOBYIO TUTACTUHKY (IIMPUIIOM O€3 WIIIBI O] AaBICHUEM, HAaHECCHUE MH(EKITH-
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OHHOTO COKa Ha (pUIBTPOBAIBbHYIO Oymary B MpPOJOJBHBIN pa3pe3 cTeOisi pacTeHus, NPUBUBKA B paciuen
(mpuBMBKa BepXyIIeK MOHOWH(UIIMPOBAHHBIX pacteHuid Solanum tuberosum (npuBoit) x Datura
stramonium (TI0/IBO¥), YKOI HH(EKITUOHHOTO COKa B MIPOBOJIAIILYIO CUCTEMY).

[Ipu oueHke TecT-pacTeHUd Ha 3apaKEHHOCTh M3Y4aeMbIM BHUPYCOM KapToQelss NpUMEHSIN KOMMep-
yecKue NMMyHO(epMeHTHBIe TecThl. [y onpenesieHnst BUPYCHOW MH(EKIINK MCIIOIh30BaJICSI METO] IBOM-
HOTO HacloeHus: aHTuTen («cauaBud-Bapuant» MDA). Ilpu npoBenennn garnnoro Bapuanta MDA mpume-
HSUIMCh JAMAarHOCTHYECKHE HaOOpbl ANs ompenencHus BupycoB kaprodens 'HY Bceepoccuiicknii HUU
kaprodenpHoOro xo3stictea uMm. A.I'.Jlopxa PACXH (. Kopenero) [3]. Cpe3sbl TkaHe# pacTeHU KapTodens
JIeJIaIK ¢ TIOMOLIBIO Calla304HOI0 MHUKPOTOMA, OKYJISIP-MUKPOMETPOM OIPENEISUINCh JJIMHA YCTBUL, pa3Me-
PBI KIIETOK XJIOpeHXHUMEI [4; 56—103].

Obcyocoenue pe3yrbmamos

[TepBoHaYaEHBIM 3TANIOM CO3JJAHUST UMMYHO(DEPMEHTHOM TUATHOCTHYECKON TeCT-CHCTEMBI IS JeTeK-
IIUH BUPYCHOM MHQEKIMH SBIISIETCS HAKOTUICHHE OTAEIBHBIX BUPYCOB B TECT-PACTEHUSX C LENBIO TIOTYICHUS
BBICOKOOYHIIIEHHOTO BUPYCHOTO Mpemnapara.

W3BecTHO, HampuMep, YTO JUIsl HAKOIUICHUS X-BUpyca KapTodels MOXHO HCIIOJIB30BaTh PaCTCHHS
Datura stramonium, Chenopodium, Nicotiana tabacum, Homphrena n ap. [5, 6]. VI3 HECKOTBKUX BUJIOB H
COpPTOB PACTCHHIA, UCIIOIH30BAHHBIX MPH H3YyYCHUH CIIOCOOOB ONTHUMAILHOW WHOKYJSIUM M HAKOTUICHHUS
BHUPYCHOM WH(EKIINY, HAMU OBUTH OTOOpaHBI I paboThI TypMaH, KapTodens copra ApTeMuc u Tabak copra
Camcyn, ummyHHBIH K BTM 1 Mmy4rmCTO# poce.

B nmaGoparopun OMOTEeXHONOTMM pacTeHHH KadeApsl 3amuThl W KapaHThHa pactennii KATY
um. C.Ceiipynnuna ObUIM  BBICESIHBI CEMEHA TeCT-pacTeHM W ompefeleHa wuxX JabopaTopHas
BCXOXKeCTh (Taour. 1).

Tabnuma 1

JlabopaTopHasi BCX0KeCTh ceMsIH TecT-pacTeHuii

Kynberypa Bexoxects ceMsH, %
Nicotiana tabacum 65,0
Datura stramonium 57,0
m% 2,30
HCP 4,84

CornacHO JaHHBIM TaOuuIkl 1, TabopaTopHasi BCXOXKECTh U3y4aeMbIX BHIOB PACTCHHH HaXOIUIach B
npenenax 57-65 % (puc.1).

Pucynok 1. Onpenenenue 1abopaTOPHOIT BCXOKECTH CEMSH TECT-PaCcTCHUMA

Ha tect-pacrenusx, 3apaxeHHbIX mTaMmmMoM PVX, depe3 nBe Helenu NOSIBISUIMCH SIPKO BBIPAKCHHBIE
CUMITOMBI B BHJIE Kpalr4aTo MATHUCTOCTH, MOPIIMHUCTOCTH JIUCTHEB, NEPBUYHON M BTOPHUYHON HEKPOTH-
3aluu.

Ha momnonpix nucThsix oOpa3oBbIBajlach CBETJIO-3€JICHOIO 1IBETAa MO3aMKa, T.€. IIITHA pa3HOM MHTEH-
CHUBHOCTH, BEJIMYMHBI U POPMBI. B MpoBeNEHHBIX HAMU TUTOAHATOMUYECKUX HCCICAOBAHHUAX OBLIO BBISBIIC-
HO, 4TO B KJIETKaX 3IUIEpPMHUCA JTIUCThEB, MopakEHHbIX PV X, Habnronanochk n3MenpueHue kietok. Ha cpezax
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JIUCTHEB, TOPAKEHHBIX BUPYCHOW MH(]EKIINEH, 3aMETHO YMEHBIICHHE KOJIMYECTBA CIIOEB CTONOYATOM U Iy0-
yaToil mapeHXuMbl. OOBbEM MEXKKIETOYHHUKOB I'y09YaToil XJIOPEHXUMBI CHIDKAJICS, MANUCAAHBIE KIETKH YKO-
paYUBAINCH, HEKOTOPBIC TEPSUTH CBOIO BEPTHKAIHHYIO OPHUECHTAIIHIO, ITPH 3TOM Me30(HIIT YILIOTHSIICS, TOJ-
IIMHA JTUCTa YMEHbBINANACh, B KIIeTKaX XJIOPEHXUMBI, TOPaXKEHHBIX BUPYCaMH PacTeHU KapTodens, Ha0Iro-
JTAIOCh YMEHBIIIEHUE Pa3MEPOB S/Ipa, YBEINIHBAIUCH pa3Mephl BaKyole. Pa3Mephl XJI0poIuiacToB B opa-
JKEHHBIX BHPYCaMH JIMCTOBBIX TUIACTHHKAX WU3MENbUAIHCh. KOMMYECTBO XJIOPOIUIACTOB B KJIETKAX CHMXKA-
JIOCHh IO CPAaBHEHHUIO C KJIETKAMHU 3JJ0POBBIX PACTEHUH, MOIOOHBIC M3MEHEHHS HAOIIOJAINCh HAMH U TIPH
m3y4deHuH nopaxkeHus pacrenuit PVY [7]. I1o mepe pa3pymieHus: KIECTOK MPOUCXOIMIA HEKPOTH3AINS TKa-
Hell. B kieTkax mosBIIsUIMCH KPUCTAILTBI B BUIE paguIoB.

[TaTtonmornveckre M3MEHEHHS MPOMCXOMWIM M B JKWIKaX JINCTHEB, HAOIIOJAIOCh MX HEIOpPA3BHUTHE,
YTOJIIEHUE KICTOYHBIX 000JI0UEK, H3MEILYCHNE KIETOK KOJUIGHXMMBI. Ha HEKOTOPBIX pacTeHHSIX B MPOIIEC-
ce CTapeHUs MATHA MOCTEINCHHO MCUYe3aly, TAKUM 00pa3oM BUPYC MEPEXOAMI B JATCHTHYIO, OSCCHMIITOM-
Hy10 hopMmy.

Kak u3BecTHO, ISl BBIICIICHUS BUPYCOB KapTOQEIIs U3 pACTCHHI-HAKOIUTENICH OOBIYHO UCTIONB3YIOTCS
nrcToBor Matepual [4]. [loaToMy Ha 3Tarne HAKOTUICHUS BUPYCHON MH(EKIIMH BAXKHO TOTYYUTh MAKCHMYM
BEreTaTUBHOM MacChl paCTEHUI 3a KOPOTKUM MEPUOT.

B 37011 CBSI3M U3 MONYYSHHBIX OOTAHUYECKUX CESHIIEB, B COOTBETCTBUHU C PUCYHKOM 2, ObLIa BBIpAIicHA
paccazia TecT-pacTeHH 1 IPOBEIeHA UX TUKUPOBKA.

Pucynoxk 2. IlukupoBka paccaasl D. stramonium

Jlasiee, B COOTBETCTBUM C PHCYHKOM 3, MPOBOJMIN M3YYCHHE CIIOCOOOB WHOKYJISIMH TECT-PACTCHUIMA
Pa3IUIHBIMU BUPYCaMH KapToQels.
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a — IINPUIIOM 6€3 UIJIBI 0] JaBJICHUEM;
0 — HaHeceHHe MHPEKINOHHOTO COKa Ha (DMIBTPOBAJIbHYIO OyMary B POAOJIBHBIN pa3pe3 cTeOuist pacTeHHUS;
B — YKOJ HH(EKIMOHHOTO COKa B IPOBOJAIILYIO CHCTEMY; I — C IIOMOIIBIO KapOopyHIa

Pucynok 3. IHOKyYJISIIMA TecT-pacTeHN HH)EKINOHHBIM COKOM
MOHOMH(HIIMPOBAHHBIX BUPYCaMH pacTeHuil Kaprodens pa3InyHbIMU CIOCO0aMU

[locne MHOKYIALMYU TECT-pacTEHUH M3ydald JUHAMHUKY HAKOIJICHUS BUPYcOB Kaprodens Ha 15-40-¢

cytku. Clemyer OTMETHTh, YTO JMCTOBBIC NPOOBI, MCHOIB30BAHHBIC IS IPOBEPKH BUPYCHON MHQEKINU B
pasHbIe CPOKH, XpaHWINCh pu +4°C U OBIIH MPOTECTHPOBAHBI OJHOBpEMEHHO. VIcxomHas OTHOCHTEIbHAS
KOHLICHTpAIMs U3ydallach B «COHABUY-BapraHTe» UDA B equHNIAX ONTHYECKOH TIOTHOCTH (IKCTHHIMN) —

o.c. (Taour. 2).

Tabnuma 2

JunamMuka HaKomIeHus X-BUpyca KapTodeas B yClellHO HHOKYJIMPOBAHHBIX TeCT-PacTeHHUAX,
«cIHABUY-BapuanT» UDA

Tecr-pactente, Ne rect- Hcrounnk Cl10c06 Hio- CocraB O0y- | OkcTHHIHA Agg), 0.€. CYTKH
Bu/copT pacre- uHpeKIum, copr, — ¢bepHoro pac- 152 30-e 40-e
HUS KJIOH TBOpA
1 2 3 4 5 6 7 8
D. stramonium 1 Aptemuc Ne 43 [IpuBuBKa - 0,650 0,572 0,621
7 Aptemuc Ne 43 Pazpes KB, 1,700 1,328 1,416
pH=74
Positive - - - - 1,870 1,870 1,870
Negative - - - - 0,013 0,013 0,013
Nicotiana tabacum 203 | Kaprodens in vitro Kapb6opyan |KOB, 0,010 0,078 0,212
BHUUKX pH=7,4
uM. A.T'.Jlopxa
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IIpononxeHnue TadTuU Bl 2

1 2 3 4 5 6 7 8
Positive - - - - 0,238 0,238 0,238
Negative 0,008 0,008 0,008

Kak BugHO W3 maHHBIX TaOmuiel, pactenus Nicotiana tabacum TIpU MEXaHWYECKOW HHOKYJISIIUH
KapOOPYHIOM HaKaIUIMBaJIl BUPYCHYIO HH(DEKIHo Ha 30-¢ CyTKH.

M3BecTHO, UTO OCHOBHBIM MOKa3aTeeM, BIMSIONINM Ha BBIXOJ BUPYCHOTO MpernapaTa, sIBISETCS TUTP
BHpYca B MHPEKITMOHHOM COKE TECT-PACTCHHS.

B 3T0i1 CBA3M HA 3aKIIOYMTEIHFHOM ATalle HAILIUX HMCCICIOBaHHUN ompeeisics padouuit Tutp PVX B
MH(EKIIMOHHOM COKE WHOKYJIHPOBAHHBIX TecT-pacTeHuit Datura stramonium M Nicotiana tabacum B «C3H-
nBud-BapuanTe» DA (tabdm. 3).

Taonuma 3
Pe3yabTrarhl H3yYyeHUs pabouuX THTPOB BUPYCOB KapTodesisi B UHOKYJIUPOBAHHBIX TECT-PACTEHUAX B «CIHIBUY-

BapuaHTe» UDA
TuTp BUPYCOB B TECT-PACTCHUSIX

) wlo|la|l Tl |lal|ld
Bupyc Tecr-pacrenne Zl=la|lxt|e |2 |d | I | a|lvw| =833 |2|m=

< — — — — — (e\| <t o0
Z - — - — — — v.—: — — — =
—
D.stramonium + + | + | + | +

PVX N. tabacum +

Kax BugHO 13 Tabnuie! 3, Hanboyiee BEHICOKUM TUTPOM CO crienududeckumu antutenamu B UDA obna-
Jlall coK pacteHusi-Hakonurena PVX — D. stramonium.

Pucynoxk 4. [loryueHnslie BereTaTHBHBIE THOPHUIBI «/lypManokapTodens» ¢ cumntTomamu PVX
Ha HIDKHUX JIMCTBSIX Ha 7-€ CYTKH MOCJe MPUBUBKU B pacller

Pucynox 5. HOKymS1IMs B pa3pes cTebuist pactenus D. stramonium
¢ cumnroMamu PVX Ha 15-e cyTku
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Kak BunHO u3 pucynkos 3 u 4, pactenust Datura stramonium ObUIH yCTIEIIHO 3apaxkeHsl PVX mpu nc-
TTOJTh30BAaHUHN 000MX CTIOCOO0B MHOKYIISITMH: IPUBUBKON 1 B pa3zpes credis. OMHaKo Ha BApHAHTE C PUBUB-
KOH (puc. 4) CUMNTOMBI HAUMHAIN TOSBIIATECS Y)K€ Yepe3 HEAEII0 Ha HWKHUX JIUCThSAX PacTeHHs Kak U B
cllydae ¢ NpuBHBKOH KapTodens napunuposanHoro PLRV k nypmany (puc. 5), u 3atem yxe Ha 30-e cyTku —
Ha BEpPXHMUX JMCThSIX OTpPOCLIEro IOA IpuBoeM moOera. M3mMeHeHHE OKpacKH HIDKHUX JIMCTbEB D.
Stramonium MOXeT OBITh CBS3aHO C OTTOKOM OPraHMYECKHX BELIECTB MPHUBOS K MOJBOI0. B ciyyae MHOKY-
nsimun PVX B paspes cTebiis, B COOTBETCTBUU € PUCYHKOM 4, CUMIITOMBI YK€ TIPOSIBIISUIMCH Ha 5-€ CyTKH Ha
MOJIOZIBIX JINCTBSIX HOBOTO To0era, 4TO MOATBEP)KAaIOCh TAaKKe BBICOKOW dKcTHHITMEH B DA B maHHBIH
MepHoz.

Bwi600b1

Ha ocHOBaHMM POBEACHHBIX UCCIIEAOBAaHUN HEOOXOANMO CAETATh CIEIYIOIIIE BEIBOADIL:

1. YcranoBneno, uto PVX ycnemno Hakammsaercs Ha 15-€ cyTku B D. stramonium TpU HaHECEHUH
MH(PEKITMOHHOTO COKa Ha (DHIBLTPOBAbHYIO Oymary B IIPOJOJIBHEBIN pa3pe3 cTebiis pacTeHms. B pacTeHmsx
Nicotiana tabacum X-Bupyc HakamuBaetcs Ha 40-e CyTKH IIPU HHOKYJISIMN KapOOPYHIOM.

2. JleficTBHE BUPYCOB Ha MOpaXEHHOE pacTeHUE TabaKa MPOSBISIIOCH B YMEHBIICHUH Pa3MEPOB KIETOK
MIOKPOBHBIX TKaHEH, H3MEHEHUEM MX CTPYKTYpbl. B KieTKax XJIOpEHXUMBI, IOPAKEHHBIX BUPYCAMU pacTe-
HUM, YCTaHOBJIEHO YMEHbBIICHHUE sJep, YBEIMUEHUE Pa3MEpOB BaKyosed, u3MelpueHue Xjopormiactos. [lo
Mepe pa3pyLIeHHs] KIETOK MPOUCXOIUT HEKPOTU3ALMsI TKAHEH JTMCThEB, MOSBISIOTCS KPUCTAILIBI B BUJE Pa-
bumos.

Crnucox 1uTepaTypsl

1 Awmenowruna T.A., Cemewxuna I1.C. 3ammra ceMEHHBIX TIOCaTOK KapTodenst OT BUPYCHBIX OoJe3Hel // 3amura 1 KapaHTHH
pacrenuit. — 2011. — Ne 3. — C. 21-23.

2 I'mymosa P.B. Ceponorusi 1 UMMYHOXHMHUS BUPYCOB pacTenuil. — M.: Hayka, 1993. — 301 c.

3 Cumaxos E.A., Ycxoe A.1., Bapuyeg IO.A. HoBble T€XHOJIOTUU MPOU3BOACTBA UCXOJHOI'O O3J0POBICHHOIO MaTepHaia B
3JIMTHOM CEMEHOBOJCTBE KapTodess: pekoMeHaauun. — M.: Arponpomuzaar, 2000. — 76 c.

4  Ilaywesa 3.11. IlpakTuKyM 110 IUTOJIOrUU pacTeHuid. — M.: Arponpomusaat, 1988. — 270 c.

5 Huxonaesa O.B. CoBpeMEHHBIE UMMYHOJIOTHYECKHE METOIBI B MAaCCOBOM JMAarHOCTHKE BHPYCOB PACTEHHIA: 0030pHAs WH-
¢dopmanus. — M.: Hayka, 1986. — 52 c.

6 bobrosa A.®., Yupros C.H. [IpuMeHeHne IMMYyHO(EPMEHTHOTO aHaIn3a JUIsl AUarHOCTUKH BUPYCHBIX 3a00J1eBaHUi KapTo-
¢ens: 0630p // Cenbckoxo3siicTBeHHast ononorus. — 1983. — Ne 5. — C. 32-35.

7 Xacanos B.T., Mypaney A.Il., Opasbaesa I' K., Bykaes A. IHokynsiuusi, HaKoruleHue U uneHtudukanus Bupyca PVY kap-
todens B TecT-pacrenusix Nicotiana tabacum // Bectn. KATY um. C.Ceiipymmnaa. — 2012. — Ne 4 (75). — C. 31-36.

B.T.Xacanos, A.Il.Mypanen

HNuokyasuus daicTepiH xIHe TecT-ociMaikTepae PVX KHHAKTAJYbIH 3epTTEy

OcimaikTepiH HMHYEKIUIIBIK aypylapMeH 3aKbIMIATFaHABIFBIHA MOHUTOPHHT JKYPri3y VIOiH, aypymbl
BU3YaJIZbl ONICIICH HAKThl AHBIKTail anMaraH Karaaiiia, KaprToln BHPYCHIHA CE3IMTAIIBIFBI IKOFaphI
JIMarHOCTUKAIBIK OMICTEepi KOJIaHFaH TUiMJl. J|MarHOCTHKAHBI yacayJIblH HETi3Ti Ke3eHAepiHiH Oipi TecT-
OCIMIIKTEp/IC BUPYCTHIK MHOEKIUSIHEI )KHHAKTAY OOJIBIN TaObUIa bl 3ePTTECYIiH HOTHKECIHIEC ca0aKThl KECim
OpHAJIACTBIPFaH CY3Ii Kara3blHa MH(EKLMSIBIK LIBIPBIHIBI €HI13y 9/ici apKbUIbl XKYKTHIPbUIFAH X-BHPYCHI
D.Stramonium ecimpairinne 15-toymikre, an Nicotiana tabacum eciMairine xapOOpyHJ YHTaFblH KOJIaHA
OTBIPBIIN JKYKTHIPbUIFaH X-BUPYchl 30-TOyiKTe >KMHAKTANATHIHBI AHBIKTAJABI. 3aKbIMIAIFaH ©CiMAIKTepre
BUPYCTap/bIH SCEPiH aHBIKTAy YIIIH [UTOAHATOMUSUIBIK 3€PTTEy XKYpri3iami. byn ecimuik KieTkagapbIHBIH
SAPOCHI  Kilipeifin, BakyoJib KeOJEMiHiH YJKeHin, XJIopokabaTTapAblH YCAKTalblll KETeTiHi OalKasibl.
KierkanblH Oy3bUTYbIMEH KOCa YJITIajia HEKPO3/aHy JKYPIeH joHe KiIeTKanapaa padun Typinzeri kpucraiiap
naiina OosraH.
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V.T.Khassanov, A.P.Muranets

The study of inoculation methods and accumulation of PVX in the test plants

This paper shows necessity of using highly sensitive diagnostic methods potato viruses, especially when pota-
to has latent infection, which is not detectable upon visual inspection. One of the main steps of creating diag-
nostics is the accumulation of viral infection in the test plants. The studies found that PVX successfully ac-
cumulates on the 15 th day in D. stramonium plants when applied infectious juice on filter paper in a longitu-
dinal section of the stem of the plant, and plant Nicotiana tabacum X-virus accumulates on the 30 th day,
when inoculated with carborundum. The article analyzes the cytoanatomical impact of viruses on the affected
tobacco plants. In the hlorenhima cells infected by plant viruses we observed a decrease in the size of the ker-
nel, increases the size of the vacuoles, chloroplasts were shredded. A necrotic process in the tissue has been
found as a destruction of the cells went by. In the cells has been found crystals in the rafid form.
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Ouenka pucka 310poBbI0 HacesieHus r.HoBoKy3Henka oT BEIOPOCOB
NpeanpPUATHN YIOJbHOW MPOMBIIIIICHHOCTH

B cratbe npuBeneHa OLIGHKA HKOJIOTMYECKOTO pPHCKA IS MPEANPUATHN YrONbHOW HPOMBIIUICHHOCTU
r.HoBoky3nenka, B Tom uncie 3amnagHo-CHOMPCKOTO MeTaLIypruieckoro kombunara. ITo uroram oneHkn
PHCKOB 370pPOBBIO C/IeNIaHbI BEIBOABI O BIMSHHUHU Ha 340pOBbe HaceneHus T. HoBoky3Henka BEIOPOCOB mpen-
NpUATHH yrieno0sruu u oboramenus. Kpome Toro, mpeacraBieHsl pe3yabTaTbl HCCIEJOBAHUS IO MPOMBIII-
JIEHHBIM BBIOPOCAM BBICOTHBIX MCTOYHHKOB JOMEHHOTO MPOM3BOJCTBA KPYMHBIX MPEANPUSITUI YepHOH Me-
tamnypruu . HoBokysnenka. [Ipeacrasiiena nudopmanus 11 UASHTU(GUKALMNA ONACHOCTH 310POBbIO Hace-
JeHHs. YKa3aHbl KOHKPETHbIE KOMIOHEHThI IIPOMBILIUIEHHBIX BHIOPOCOB; PE3YNbTAaThl OLIEHKH PHCKA XPOHH-
YeCKOW MHTOKCHKAIMU JUISL HACEJICHUS], IIPOXKUBAIONIETO B PA3JIMYHBIX CEIUTEOHBIX 30HAaX ropoja. ¥ CTaHOB-
JICHBl KPATHOCTH IIPEBBIICHUS IIPHEMIIEMOTO PUCKA, BKJIAABI OTIENBHBIX 3arps3HUTENCH B (GopMHpOBaHHe
pHCKa.

Kniouesvie cnosa: nHIEKC OMACHOCTH MIPU OCTPOM M XPOHUYIECKOM BO3AEHCTBUH, HHANBHYalIbHbBIH KaHIEPO-
T'€HHBIH PUCK, TOKCHYHBIC BEIIECTBA, OCTPbIe TOKCHYECKUE 3DPEKThI, CeNUTEOHbIE 30HBL.

MeTtoonorusi aHaJIM3a pUCKa MOXKET CIYKUTh OCHOBOM MOBBIIMICHHS PE3YIbTaTUBHOCTH U OIOKETHOM
3¢ (EeKTUBHOCTH KOHTPOJIS U HAa/30pa B chepe OXpaHbl OKPYKAIOIIEH cpe/bl, 0COOEHHO B cepe obecrede-
HUSl 0€30IMaCHOCTH 30POBBI0 HACETICHHS, CTAaHAAPTU3AINH PUPOJOOXPAHHBIX MPOIIECCOB U 037]0POBUTENTH-
HBIX MEP Ha YPOBHE OTACIHLHOTO XO3SUCTBYrOMmEro cyObekra [1]. OneHka pHcKa MO3BOJSIET PACIIUPUTh
NpeJICTaBICHUS 00 0OCOOCHHOCTIX (POPMHUPOBAHUSI 3I0POBbS HACEICHHUSI KPYITHOTO MPOMBIIIIICHHOTO [IEHTPA;
WCIIOJIb30BaTh COBPEMEHHBIM KOMITJIEKC CYIIECTBYIOIINX 0a30BBIX T'MTHEHHUYECKUX, CTATUCTUYECKUX U IKO-
HOMHYECKUX METOJIOB MCCIICIOBAHUS; MMOKA3aTh BIUSHHUE HA 3JI0POBhE HACENICHUsS 3arps3HeHus: arMocdep-
HOTO BO3[yXa W BOJOIPOBOAHOMN BOABI; H3yUUTh MPUIMHHO-CIICACTBEHHBIE CBSA3M MEXIY IOKa3aTesIMH 3a-
00JIeBaCMOCTH HACEJICHUS U 3arpsI3HCHUS OKPYXKAIOIICH CPeIbl.

YronbHas MPOMBITIUICHHOCTH SIBISICTCS OCHOBOM dKoHOMUKH KemepoBckoii o0iactu, obecrieunBas J0-
XOJTHYIO YacTh OFOJKETa M ONpEJeNss CIelU(pUKy pa3BUTUs peruoHa. [IpakTuuecku BO BceX ropojax o0-
JIACTY TIPUCYTCTBYIOT INAXTHI, pa3pe3bl, oboraTuteiabHble Gadpuku. JlMHaMUKa JOOBIYU YISl TIOKA3bIBAET
YCTOWYMBBIN POCT B TEUEHUE MHOTHX JIET.

Ho, Hapsiay ¢ MONOXKUTETBHBIM SKOHOMUYEeCKUM 3(ekToM pocTa A00BIYH, HAOII0IaeTCs BO3pacTaHUE
BO3JICMCTBHS YTIeA00BIYH 1 yTiIeo0orameHus Ha OKpyXaromnyio cpery. Hanbonee kpuTiaeckoe monoXeHne
CJIOXWIIOCH B T. HOBOKY3HEIIKE, SBISIONIEMCS IIEHTPOM KaK METaJLTyPTHYECKOW, TaK U YTOJIbHOW IMPOMBIIII-
JIEHHOCTH, B KOTOPOM 3arpsi3HEHHE OKpPY)KaroIleld cpeabl HaXOAUTCS Ha BBHICOKOM YPOBHE HM3-3a HECOBEp-
IICHCTBA MIPUMEHSIEMBIX TEXHOJIOTUH, W3HOCA 000pYyI0BaHUsI, HU3KOH 3(D(HEKTUBHOCTH OYHCTHBIX COOPYKE-
HUH.
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Mamepuanvt u memoosvi

B nacrosmiee Bpems B . HoBOKy3HEIKe JEHCTBYIOT ClIeIyIOIIKe MPEeANpUATHS 0 100b4e u oborarie-
HUIO yTIISL:

— OAO «IllaxTa bonpmieBuk» — yriaenoOsiBaroliee NpeanpusiTHe, BXOOUT B coctaB «Xoinuara Cuo-

yrIeMeT»;
— OAOQO «lllaxTa IlomocyxuHCKass» — YTiieno0bIBaroIIee MPEANPUATHE, BXOJAUT B COCTaB «XOJIIUHTA
Cubyriemer;

—3A0 «lllaxta AHTOHOBCKas» — YIJIEIOOBIBAIOIIEE MPEAIPHUITHE, BXOAUT B cocTaB «Xoauara Cuo-
YTIeMeT»;

— OAO «lllaxta FOOuneiinas» — m00bIYa KAMEHHOTO M KOKCYIOILIETO YIJis, BXOOUT B cocTaB 3A0
«TonlIpom»;

— OAO HOD «Ky3Herkas» — oboraiieHue yris;

— OAO IOD «AobareBckas — oOorameHue yris.

B craTbe mo oueHKe 3KOJIOTHYECKOT0 PUCKa OT YrOJbHBIX MPEANPHITHN HaMHU HCIOJIB30BAJIMCH TOMA
MIPEACIIEHO JOIMYCTUMBIX BBIOPOCOB ATHX MPOMBINIICHHBIX 00bekToB (ToMa I1/IB). Tom ITJAB comepxut
CIIEIYIOIINE XaPAKTEPUCTUKHU MPOMBIILICHHOTO TPEANPHUATHS: KOJTUYSCTBO U HAMMCHOBAaHUE MCTOYHUKOB
BEIOPOCOB 3arps3HSIOIINX BEIIECTB B aTMOC(EPHBIN BO3AYyX, BEICOTA U TUAMETP 3TUX UCTOYHUKOB, CKOPOCTh
BBIXO/Ia TA30BO3AYIIHON CMECH M3 YCThSl MCTOYHHKA, TEMIIEpaTypa OTXONAILINX ra3oB, a TaKKe Macca BbI-
OpOCOB Ka)/I0TO M3 TOKCUYHBIX BEIIECTB, BRIPA)KEHHAS KaK B TOHHAX B T'OJl, TaK U B TPAaMMax B CEKYHIY.

Tl'opon HoBoKy3HEIK pacroiokeH B KOTIOBHHE, OKPY)KEHHOH OTporamMu TOpHBIX XpeOTOB fora 3amaj-
Hoit Cubupu. ['opon 3acTpanBaiicsi U pa3BUBAJICS OTAECTBHBIMU IUIOMIAIKaMU. B pe3ynbTaTe cenuTeOHbIE 30-
HBI PACIONIOKEHBI MEXAY MPOMBIIUICHHBIME TUTOmaAKamMu KpynHex npennpuaruii. [IOD «Kysnernkas» u
BCE YTOJIbHBIC IIaXThI PACIIONIOKEHBI B CEBEPHON YaCTH FOPO/a U BXOIAT B COCTAB 3aBOJICKOTO MTPOMBIIIJICH-
Horo y3ma. [[O® «AbamieBckasy) HaxXOIUTCS B BOCTOYHOM YacTH ropojia W BXOIUT B cocTaB KysHerkoro
MpOMYy3JIa HapsAy ¢ aTIOMHHHEBHIM U (heppOoCTIaBHBIM 3aBojaMu. Hamu ObITH onpeieNieHsl Ha TEPPUTOPHU
Ceepaoro npomysia 11 Todek Bo3mecTBuS KOHIEHTpanuii TokcuuHbIX BemecTB (11 TBK), uMrmmuiupo-
BaHHBIC C MUKpOpalioHaMu cenuTeOHOU 3actpoiiku. Jlannsle TBK ucmonp3oBamuch JUis pacyera PHCKOB,
CBSI3aHHBIX C BBIOpocamMu B Bo3aymmHbIH Oaccelin [{OD «Ky3Henkas» ¥ yroJbHBIX MIaxT. Takxke ObIIH ormpe-
nenensl 14 TBK B Ky3nernkom mpomysie, nanaple TBK momamaror B 30HY paccenBanmsi BEIOpocoB [[OD
«AobarieBckas» M UCTIOIH30BAHBI HAMU MPHU OIICHKE SKOJIOTMYECKOTO PHCKA OT JIAaHHOTO mpeanpustus. Pac-
roJiarasi JAaHHBIMHU 110 PACCTOSIHUIO MKy Kaxoi n3 TBK u kaxapiM HCTOYHUKOM BBIOPOCOB, MBI PacCUH-
THIBAJIM MaKCHUMAaJIbHBIE M CPEIHETOIOBbIE KOHIIEHTPAIIUH TOKCUYHBIX BEIIECTB OT KaXJIOTO NCTOYHHUKA BHI-
Opocos B kaxoit u3 TBK.

OrneHka pucKa, CBI3aHHOTO C PACUYCTHBIMUA KOHIIEHTPAIUSAMH aTMOC(HEPHBIX MPUMECEH, MPOBOAUIACH
Ha OCHOBE PAacyeTOB MaKCHMAIBHBIX U CPETHETOIOBBIX KOHIICHTPAIUI C UCTIONBb30BaHHEM YHH(DUITUPOBAH-
HOH TporpaMMBbl pacueTra 3arps3HeHus atMochepsl «kojor» (BapuaHT «bazoBbeiit», Bepcus 3.0). IIpu mo-
JeTUPOBAHNH PACCENBaHMS BEIOPOCOB MCIOIB30BANIACH CETKA PELENTOPHBIX TOUEK € IaroM mo ocu X u Y B
100 M, KOTOpasi paBHOMEPHO TOKPHIBAET TEPPUTOPUIO PACCMATPUBAEMBIX MPOMY3IOB. Moaens «IKOIor»
MO3BOJISIET PACCUMTATh MPU3EMHBIC KOHIICHTPAIIUH 3arpsI3HSIONINX BENIECTB B aTMOC(epe B COOTBETCTBUH C
«MeToaukoii pacyeTa KOHLIEHTpaUui B aTMOC(EPHOM BO3/AyXe BPEAHBIX BEILECTB, COACPIKAIINXCS B BRIOPO-
cax npoMsinuieHHbIX npennpustaid (OHI-86)».

J1s onieHKM HEeKaHIIEpOTEHHBIX PHUCKOB II€IECO00pa3HBIM SABHIIOCH HCIOIB30BAaHHE IMOPOTOBBIX MO/Ie-
Jiel, OCHOBAaHHBIX HA MCITOJIL30BAaHUM PeepEeHTHBIX KOHIICHTpanuii. JlaHHas Monenb, B OTJIMYUE OT JIMHCH-
HO-DKCIIOHEHIIUATBHBIX, HE 3aBUCUT OT TaKOH XapaKTEPUCTHKH, KaK KJIAcC OMAaCHOCTH 3arps3HAIOLIETO Be-
IIECTBA U PeaTu3yeTCs C TIOMOIBI0 KodddHuimenTa onacHocTy [2].

KoadduimeHTsl 0macHOCTH pacCYUTHIBAIMCH OTACIHHO 10 KaXKJIOMY BEHICCTBY B KaXKIOH pacueTHOM
Touke U auddepeHuupoBaIich I pa3HbIX YCIoBHl (0cTpoe U XpoHHdeckoe BozaeiicTue). Koaddumuent
OTACHOCTH MPEJICTABIsIET COOOH KPaTHOCTh peepeHTHON KOHIICHTPAIMU JJIsi OCTPOTO MM XPOHHYECKOTO
BO3JEHCTBUSI OT MAaKCHMAJIbHOW WIJIM CPEIHETrO0JI0BOM pacyeTHON KOHIIEHTpAIlMd TOKCUYHOTO BEIlIECTBA B
MPU3EMHOM ClIo€ BO3AyXa. MHAEKC OMacHOCTH SIBISIETCS cyMMalued Kod(pQUIMEeHTOB OMacHOCTH OT OT-
JEIbHBIX 3arpSA3HAIOIINX BemecTs [3].

PacueTr mHIMBUYaTHHOTO WHTAISIIMOHHOTO KaHIIEPOTEHHOTO PUCKA OCYIIECTBIISIICS B COOTBETCTBHH C
«PyKOBOJICTBOM TIO OILIEHKE PHCKa JJIS 3[0POBBSI HACENEHWS MPHU BO3ACHCTBHM XUMHYECKHX BEIECTB, 3a-
IPAHAIOMNX OKpYyxaromyto cpeny (P 2.1.10.1920-04)». 3HadeHne KaHIEPOTEHHOTO PHCKa 3aBHCUT OT ClIe-
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IYIOIUX TapaMeTPOB: CPEIHETOA0BasT PacueTHAss KOHIICHTPAIU KaHIIEPOTEHHOTO BEIIECTBA B MPU3EMHOM
ClIoe BO3MlyXa, CYTOYHBIH O0OBEM JbIXaHHs, BEC Tela CPEIHECTATHCTUYECKOr0 WHJIMBHIYyMa, (hakTop-
TTOTEHITHAT KaHIIepOTeHHOT0 () (dexTa.

Peszynomamot u 0bcyscoenue

Kak moka3sbpiBaeT npakTHKa, OCHOBHBIMHU 3arps3HSIONIMMHI BEIIECTBAMH, BHIOPACHIBAEMBIMH B aTMoc(e-
py nipu paboTe YroJlbHBIX MPEIIPUITHH, SBISIOTCS NBUTH (YroJbHAs, IYCTON TOPOJBI, IpeBecHast), JUOKCH]]
a30Ta, AUOKCHUJ CePbl, OKCUJI YTIIEPOa, 30J1a yIIIel, OKCHJT JKeIe3a, METaH.

VYike Ha JTane aHaiu3a MEPeYHsl U BEIMYUHBI BEIOPOCOB BUJIHO, YTO BHIOPOCHI OT OOOTaTHUTENBHBIX
(haOpuK CyIIECTBEHHO MPEBHIIAIOT BEIOPOCH! OT maxT (Tadur. 1).

Tabnuma 1

Iloxa3aTeau BEIOPOCOB 3arpA3HAIONINX BEIIECTB OT IAXT
H 00oraTuTe bHbIX Gadpuk (110 JAHHBIM NPEINPUATHI)

3arps3HSOLIICe BEIIECTBO Bribpoc, 1/t
[TaxThI ji(el)
Juokcug azot (NO,) 0,029692 165,8887
Jnoxcun cepsl (SO,) 0,067766 199,9612
Oxkcwun yriaeponaa (CO) 0,678335 797,7549
Oxkcwnn xenesa (Fe,03) 0,238986 1,3823
[Tbuth yroypHas 0,06035 1129,22

BrIOpocH! B BO3MyITHBIN OacCceiH TUOKCUAA a30Ta OT 000TaTUTEILHBIX (GadpHuK cocTaBisFOT 165,88 1/T,
B TO BpeMs KaK BBIOPOCHI JAaHHOTO 3arpsA3HUTEIS, OTXOIsAIIe oT maxT, paBHbl 0,029 1/r. [locTtyruienue nu-
OKcHJIa Cepbl B aTMoc(epHBIi Bo3ayX, HHIyIMpoBanHoe 11O®, mpeBIaeT MmaxToBbie BRIOPOCH B 2984
pasa, okcupa yriaepoaga — B 1176 pa3; okcuma xene3a — B 5,8 paza; yroasHOH nplmn — B 18820 pa3.

WHaekchl omacHOCTe!, pacCUUTaHHBIE JIJISi OCTPOTO M XPOHHYECKOTO HEKAHIIEPOTCHHBIX BO3CHCTBUM,
MPUBEICHBI B TabmuIax 2, 3.

Tabnuma 2

HNHpaexchbl omacHocTel B KOHTPOJIbHBIX TOYKAX IPH OCTPOM U XPOHHUYECKOM BO3JeliCTBUSAX BLIﬁpOCOB

MO® «AbdameBckas»
KontponbHabie
TOYKH B KHTON Hnupekc ONACHOCTH NPH OCTPOM Wnnekc OMACHOCTH MPH XPOHHIECKOM
30HE (NQ TBK) BO3JCHUCTBUHU BO3ICUCTBUH
! 16,98289 0,374959
2 5,72082 0,409898
3 9,672315 0,394037
4 5,406832 0,401662
B 2,643903 0.33417
6 2,462064 0,294159
7 10,52099 0,475676
8 1,057751 0,193797
9 6,286577 0,429303
10 3,150949 0,351999
11 2,553144 0,324874
12 0,968881 0,187824
13 7,284097 0,439079
14 1,234866 0,212016

38 BecTHuk KaparaHgmHckoro yHusepcurteTa



OueHka PUCKa 300pOBbIO HACeNeHu4a ...

Tabnuma 3

HNHpexchbl omacHocTel B KOHTPOJIbHBIX TOYKAX IPH OCTPOM U XPOHHUYECKOM BO3JeliCTBUSAX BLIﬁpOCOB

HO® «Ky3neukas»
KOI;TE)K?/IH;:;:O:{?KH WNHupexc omacHoCcTH MHupekc omacHoCTH
(Ne TBK) MIPU OCTPOM BO3JIEUCTBUU TIpY XPOHUYECKOM BO3ACHCTBUU
1 4,805263 0,260739
2 4,331155 0,233346
3 2,754391 0,150464
4 5,085314 0,274809
5 4,447205 0,111805
6 7,913459 0,116156
7 2,992753 0,111805
8 1,812506 0,081864
9 2,806475 0,153791
10 2,269985 0,121367
11 1,297137 0,055321

B pspe cenuteOHbIX MHKpopaiioHOB Ky3Henkoro npomysia HHAEKC OMAaCHOCTH OCTPOTO BO3IACHCTBHS
BbIOpocoB [{O® «AbameBckas» MpeBHILIACT AOIMYCTHUMBIA YPOBEHb, paBHBIN eauHune, B 1,05-10,5 pasa.
3TO CBHIETENHCTBYET O TOM, YTO MPHU MAaKCHMAIBHOW 3arpy3ke obopynoBaHus BeiOpockl [[OD moryT co3-
JaBaTh B aTMOC(EPHOM BO3/AyXe CEMUTEOHON 30HBI KOHIIEHTPAIINH TOKCHYHBIX BEIIECTB, CIIOCOOHBIE BBI3BI-
BaTh OCTPBIE TOKCHUYECKHE IPPEKTH Y TOCTOSHHO MPOKMBAIOIIETO TaM HaceJleHus. B To ke BpeMst HHIEKCHI
OMMAaCHOCTH XPOHUYECKOTo BO3IEHCTBUS BBIOpocoB obenx LIOD HaxomsTcs Ha mpueMiIeMOM YpOBHE, H, Ta-
KM 00pa3oM, CpeJHErof0Bble KOHICHTPALMH 3arps3HSIONIMX BELIECTB, WMIUTUIMPOBAHHBIE BHIOpPOCAMHU
yriaeoboraTuTeNnbHbIX (abpuK, He BHOCIT 3HAYUTENbHBINA BKJIaA B (HOPMUPOBAHUE XPOHUUECKOW 3a0oieBae-
MOCTH HAacCeJIeHUsI pacCMaTPHUBaEMbIX CEMUTEOHBIX 30H. YTO KacaeTcsi MHIEKCOB OMACHOCTH OCTPOTO BO3IEH-
CTBUS, CBSI3aHHBIX C MOCTYIUICHHEM B aTMOC(EpHBIH BO31yX TOKCHYHBIX BeriecTB 0T [O®D «Ky3Herkasy», To
OHU TakK)Ke TPEBBIMIAIOT MMPUEMIIEMOE 3HAUCHHE WHICKCAa pucka B 1,29-7,9 pasza, u HaceleHHE MUKpPOpPaAii-
OHOB, IPWJIECTAIONINX K JAHHOMY HMPOMIIPEINPHUSATHIO, TAKKE MOJBEPKEHO BHICOKOMY PUCKY OCTPBIX TOKCH-
4ecKux 3 PEeKTOB.

YuurteiBas Maiible KOHIIEHTPAINH KaHIIEPOT€HHBIX BEIIECTB, 00YCIOBIEHHBIX BEHIOPOCAMH IIAXT, pacueT
VHANBUIYATFHBIX KaHIIEPOTCHHBIX PUCKOB OT IIaXT ABISETCS HEIEeNeco00pa3HbIM. BennuuHbl KaHIleporeH-
HBIX PUCKOB, 00YCJIOBJICHHBIX BEIOpOCAMHU 000raTUTENbHBIX (haOpHUK, IPUBEACHBI B TA0IUIIAX 4 1 5.

Taonuma 4
HWHauBuAYaJIbHbIE KaHIIEPOTeHHbIE PUCKH, MMILTHIHPOBaHHbIe BIOpocamu IOD «AbameBckas»

KonrtponbHbie

TOYKH B JKUJIOU Cauren 1 ero coeu- Caxa benzon CyMMapHo

30He (Ne TBK) HEHIA
1 5,4-107 1,46-10° 6,48-10° 2,11-107°
2 1,2:107 1,04-10° 3,7-10° 1,41-10°
3 2,16:10" 1,53-10° 5,79-10° 2,11-10°"
4 1,68-10" 7,97-10° 2,06-107 1,0-.10*
5 4,8-10° 6,11-10° 1,7-107 7,81-10°
6 6,0-10° 4,34-10° 1,03-10° 5,37-10°
7 3,12:10°7 1,18-10° 4,63-10° 1,65-10°
8 1,2:10°° 2,26-10° 5,55-10°° 2,82:10°
9 2,04-107" 8,06-10° 2,35-10° 1,04-10°
10 8,4-10° 5,18-10° 1,47-10° 6,66-10°
11 4,8-10° 531-10° 1,57-10° 6,89-10°
12 1,2:10° 2,44-10° 6,17-10° 3,05-10°
13 1,56-10"" 1,33-10° 4,63-10° 1,79-10°
14 2,4-10° 2,57-10° 6,17-10° 3,19-10°
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Taonuma 5
HHauBuayaJbHbIe KAaHIIEPOTeHHbIE PUCKH, MMILTHIIHPOBaHHbIe BbIOpocamu IIOD «Ky3Henkas»

Kontponbnsie
TOYKH B JKHIIOH 1 2 3 4 5 6 7
3one (Ne TBK)
CBUHEII U ero
COCIUHCHUS
KontponbHsie
TOYKH B JKHIIOH 8 9 10 11
3one (Ne TBK)
CBHHEIL U €T0
COCIUHCHUS

8,16-107 6,96:107 3,0:1077 8,88-1077 1,68:1077 1,92:1077 1,68:1077

1,2:1077 3,12:107 2,04-1077 8,4:10°

WnpuBupyansHble KaHIEPOTCHHBIE PUCKH, CBsI3aHHBIN ¢ BeIOpocamu LIO®D «AbameBckas», B psae To-
ueK BO3EHCTBUS MPEBBILAIOT IpUEMIEMOe 3HaueHue, paBHoe 1-107* (mpebimenue cocrasmser 1,047%11
pa3a). OCHOBHOI BKJIaJ B (POPMUPOBAHUE KAHIIEPOTCHHBIX PUCKOB BHOCST BBIOPOCHI Cayku U OeH3oJj1a. MHra-
JIIUOHHBIA PUCK KaHIIEPOreHHOro 3¢ ¢dexra, MMILTUIUPOoBaHHbIM BeiOpocamu 1[OD «Kys3Henkas», Haxo-
JUTCS HA TIPUEMIIEMOM YpPOBHE.

B xome paboThl ObLTO BBHIABICHO, YTO 3arps3HAIONINE BEIECTBA, 0Opasyoluecs Npu padoTe IaxT,
MPaKTHYECKU HE BHIOPACHIBAIOTCS B aTMOC(]Epy, TaK KaK OCHOBHBIC ITPOM3BOICTBEHHBIE POLIECCHI IPOXOIAT
noJ 3emiedl. OTO MOATBEPXKIACTCS aHAJIM30M PUCKOB 30POBBIO HACEJICHHS, IPOKUBAIOILET0 BOJIM3U 3THX
npeanpusatuii. OcTpble 1 XpOHUUECKUE PUCKH, BBIPAXKEHHBIE Y€pPe3 MHIIEKC OIACHOCTH, HE MPEBBIIAOT 1, a
KaHIeporeHHsIe — Menee 10—*. DTo Mo3BOMIAET 0OXapaKTEPH30BaTh PUCKH OT IIAXT KAK HE3HAUHTEIIbHBIE.

Pucku 3n0opoBbio Hacenenus: oT BeIOpocoB LIO®D «Kyznenkas» u HOD «AbameBckas» AOCTUTAIOT He-
MIPUEMIJIEMBIX 3HAYCHUH B HEIIOCPEACTBEHHOUW OJIM30CTH OT MpeAnpusTuii. UHIEKC OMacHOCTH IS OCTPOTO
BO3eHCTBUA Oosblie 1, a [UIg XPOHUYECKOrO BO3JEHCTBUS MPAKTUYECKH HE IpeBblmaeT 1. 3To roBOpUT O
TOM, 4TO HaceJIeHHe, MPOXKMUBaloliee B HermocpencTenHon o6musoct o LHO®D, noasepraeTcs MHTEHCUBHOMY
BO3/ICICTBHIO MPH AKTUBHU3ALMH OTJEIBHBIX IPOU3BOACTBEHHBIX MPOLIECCOB.

OCHOBHBIMM 3arps3HAIOIIMMHU BEIIECTBAMH, BHOCAIIUMH CBOW BKJIaJ B BEIWYHMHY PHCKOB, SIBISIOTCA
yroJjibHasl MbUIb, OKCUABI a30Ta, TUOKCUI cepbl. MeTaH, ABISIOLMica cnenn(uieckuM Al JaHHOI'O BUJA
JEeSITeIbHOCTY 3arpsA3HAIOIIMM BELIECTBOM, 10 PE3yJibTaTaM aHalli3a pHCKa IPU3HAH MaJo BO3JEHCTBYIO-
II1M BELECTBOM.

B nenoM yronapHyro NpoMbIIeHHOCTS I'. HOBOKy3HEIKa MOKHO OXapaKTepHU30BaTh, KaK JAEesTEIbHOCTD,
MaJIo BIMSIOLIYIO Ha 3arpsi3HeHue Bo3ayxa B I'. HoBoky3Henke. OCHOBHON BKIIaj B PUCKH 3/I0POBBIO Hace-
nenuns BHOCAT [{OD, HO 3TO BIUSHUAE HOCUT JIOKATLHBIA XapaKTep.
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HoBoKky3HenK KaJacbIHbIH KOMIpJIi 6HEPKICITEPaiH
3aJ1aJ1/1b1 3aTTAPABIH HIBIFAPbLITY HOTHKeCiH1e
XaJIBIK JeHCAYyJ/IbIFbIHA KayilliH 0arajay

Maxkanana HoBoky3Henk KanacklHbIH Kemip eHfipicinae xaHe Barpic-Cibip Temip eHIipy KOMOMHATBIHIA
3anaibl 3aTTapblH JKOJIOTHSUIBIK KayinTidirine Oaramay >kyprisimmi. JleHcaynblkka THUri3eTiH 3appan
AHBIKTAJIBII, KOPBIThIHIBLIAP Xkacanabl. Connaii-ak HoBOKy3HELK KanachlHIarbl Kapa METaJUTyprusiiaFbl ipi
JOMHA OHJIPICTEpiHIH KO3/epiHeH NIBFapbUIFaH OHMIpic KAIABIKTaphl OOWBIHIIA 3epTTey HOTIDKeNepi
Oepinren. TyprelHEap [AEHCAYNBIFBIHA OKEJNETIH WICHTU(UKAMIIBIK Kayilci3[ik kaliblHoa akmapaT
kenripinred. KanasblH op afiMarblHia TYpaTbIH TYPFBIHIAPIBIH HHTOKCHKALMSUIBIK KaWTanaHy KayimiH
Oaralay HOTIDKECIMEH Karap, ©HAIPIC KAIABIKTAapBIHBIH aHBIKTaIFaH KypaMmbl KepcerinreH. KayinTi
KaJIBINITACTBIPAThIH JKEKE JIACTaH[ABIPFBINTAPABIH ocepi OepiireH KayinTeH ecelen ackaH KepceTkimli
AHBIKTAJIIBI.

V.A Marchenko, D.V.Surzhikov, M.A.Mukasheva

Risk estimation of health of Novokuznetsk people
from the release of the coal industry

In the paper assesses the environmental risks of the coal industry in Novokuznetsk, including the West Sibe-
rian Metallurgical Combine. According to the results of the risk assessment of health draws conclusions on
the impact on health of population Novokuznetsk coal mining and dressing enterprises. Assessing their con-
tribution to reducing the level of health of the inhabitants. The article presents the results of a research on in-
dustrial emissions high-rise sources domain enterprises of ferrous metallurgy of Novokuznetsk. Presented the
information to identify the danger to public health. Shown the specific components of industrial emissions;
results of evaluation of chronic intoxication risk for the people living in different residential areas of the city.
Installed a multiplicity of exceeding acceptable risk, contributions of individual pollutants in the risk of the
formation.
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Evaluation of morphophysiological indicators of sperm of
a men living in ecologically unfavorable Aral sea region

This paper describes the results of the research morphological and physiological parameters in the sperm of
the male population aged 18 to 49 years, conducted by the research team of Karaganda State Medical Univer-
sity under the STP «Integrated approach to managing the health of the population of the Aral Sea region» on
the territory of the environmentally disadvantaged regions of the Republic of Kazakhstan — s. Shalkar and v.
Yrgyz of Aktobe region. Clinical examination was carried out of 225 men from s. Shalkar and 150 men from
v.Yrgyz and have taken the test ejaculate for macroscopic and microscopic examination. The test was divided
into three age groups: 18-29 years, 30-39 years, 40-49 years. As a result, it was revealed worsening morpho-
logical and physiological parameters in men of all age groups and living areas of Aktobe region.

Key words: the Aral Sea region, spermatogenesis, the environmental crisis, DNA, nitric oxide.

Introduction

The Aral Sea crisis is the biggest environmental disaster of the planet, acquired acute. Intensive deserti-
fication and sustainable irreversible degradation of the environment, chemical pollution of the region with
high doses of pesticides and herbicides, as well as a waste of heavy industry, the deterioration of living con-
ditions and the increase in the incidence, called the new socio-economic and environmental situations that
require legislative solutions and regulatory measures social protection of the population living in ecologically
unfavorable areas [1]. It is known from literature data in the region of Aktobe environmental problems are
very serious, because in addition to effects on the body of dust and salt aerosols Aral Sea area, in the region
in the environment there are various factors of production, such as oil pollution, chromium, bromine, heavy
metals and the combustion of associated gas transferring wind over large distances from the source of con-
tamination.

In this regard, we believe that in the Aktobe region insufficiently addressed some environmental prob-
lems and issues for sanitary and public health, and others.

As we know the totality of these factors leads to increased harmful effects on the human body, which
are acting for a long time may contribute to the various pathological conditions. development of methods of
synthesis regulation, maintain the physiological level of concentration of endogenous nitric oxide in the cells
and organs in the body as a whole, no doubt is both scientific and practical interest. The most studied
antihypertensives and antiaggregant effects of the action of endogenous NO, which are the result of the
launch of a number of nitric oxide biochemical processes [2—4].

In the last decade greatly increased the number of works that investigate the use of extracellular DNA
as a marker for various diseases and adverse environmental effects.

Until recently it was thought that the DNA found only in the cell structures: predominantly in the nuclei
of cells and a number of — in the mitochondria, where it acts as a carrier of genetic information. Have now
been found that small amounts of DNA is detected and cells, especially in blood plasma in animals and hu-
mans, as well as in the sperm. [5].

The circulating DNA can appear in the bloodstream as a result of the death of nucleated cell elements,
the maturation of red blood cells and platelets as well as nucleic acid active secretion into the extracellular
space.evelopment various diseases [6].

Taking into account the above stated, we felt it appropriate to define morphological and physiological
indicators of sperm in the male population of Aktobe region.

Objective: To evaluate the morphological and physiological changes in the sperm of the male popula-
tion aged 18 to 49 years in non-disadvantaged areas of the Republic of Kazakhstan — s. Shalkar and v.
Yrgyz Aktobe region.
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Materials and methods

Research conducted as part of STP, «Integrated approach to managing the health of the population of
the Aral Sea region» were examined male population aged 1849 years, the s. Shalkar and v. Yrgyz of
Aktobe region. During the study examined 375 men of different age groups: 125 men in age group 18-29
years, 125 men aged 30-39 years and 125 males 40—49 years. Inclusion criteria were: time of human habita-
tion in the Aral Sea area is not less than 5 years, employment in occupations with the hazard no more than 2
class. All men of the study area underwent clinical examination to exclude pathology of the genitourinary
system, as well as laboratory studies were carried out: macroscopic and microscopic examination of sperm.
Methods for producing the ejaculate almost all researchers are unified. Most often they ejaculate obtained by
masturbation, at least — interrupted sexual intercourse [7].

We received ejaculate studied men after 4-5 days of abstinence. The ejaculate was placed in a warm
tube with a glass stopper. On the investigation proceeded normally ejaculate within 20—30 minutes after its
preparation, during which time he was subjected to liquefaction. Macroscopic and microscopic examination
of the semen was performed by the method of V.V.Dolgov. Statistical analysis was performed using the
package STATISTICA 6.0 (Stat-Soft, 2001) and the program BIOSTATISTICA 4.03 [8].

Results and discussion

According to the study, when metabolic processes is a violation of all the synthetic and proliferative
processes which directly affect the nuclear structure of cells. An essential role in the DNA damage may play
a lipid peroxidation products.

Contamination of the environment under the influence of various chemical and physical factors leading
to the development of environmentally-related diseases, which are manifested in the form of clinical, immu-
nological and pathophysiological biochemical changes, adverse environmental factors negatively affect the
health of the population living in the study region of Kazakhstan [9]. Ejaculate surveyed men aged 18-49
years has a characteristic smell. In 150 men living in v.Yrgyz ejaculate has a characteristic smell of 65.8 %,
the remaining missing persons smell (34.2 %).

We surveyed 225 men of s.Shalkar the characteristic smell of the ejaculate was observed in 67.0 %, the
remaining 33.0 % of persons smell was absent (Tables 1-3).

Table 1
The smell of the ejaculate surveyed persons aged 18-29 (%)
The smell of the ejaculate Norm according to v.Yrgyz s.Shalkar
WHO
There is the smell 100 63,8 68,6
No smell 0 36,2 31,4
Table 2
The smell of the ejaculate surveyed persons aged 30-39 (%)
The smell of the ejaculate Norm according to v.Yrgyz s.Shalkar
WHO
There is the smell 100 65,7 69,0
No smell 0 34,3 31,0
Table 3
The smell of the ejaculate surveyed persons aged 40—49 (%)
The smell of the cjaculate Norm according to v.Yrgyz s.Shalkar
WHO
There is the smell 100 66,8 60,3
No smell 0 33,2 39,7

Normal color of ejaculate varies from vague and milk (pale yellow) to white. The color change is usual-
ly due to the presence of various pathological impurities. Take more or less significant number of white
blood cells gives seed yellow-green and red blood cells — reddish color. Data for the study of the color of
the ejaculate of the surveyed persons are presented in Table 4.
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Table 4

Ejaculate color of surveyed men aged 18—49 years

Region Age Straw-coloured, % Milky6 % Transparent, %
v.Yrgyz 18-29 23,5 42,5 34
30-39 29,3 34,7 36
40-49 29,2 33,8 37
s.Shalkar 18-29 27,2 44,8 28
30-39 31 34,7 34,3
4049 39 30 31

Comparative analysis of the survey areas showed that the number of people in their normal color of
ejaculate  much less. Just observe the appearance of transparent color ejaculate.
According to WHO, the duration of thinning in men ejaculate normally ranges from 15 to 30 minutes, aver-
aging 29.7 minutes.

The results of semen liquefaction time of the surveyed men are shown in Table 5.

Table 5
Ejaculate liquefaction time of surveyed men aged 18—49 years

Region Age Under 2 minutes, % | To 5 minutes, % | To 15 minutes, % | Average time, min
v.Yrgyz 18-29 49,4 14,6 36 8,5
30-39 45,6 33 21,4 4
40-49 55,6 30,2 14,2 6,7
s.Shalkar 18-29 46,3 19,7 34 8
30-39 48,4 26,6 25 5,3
40-49 51,1 28,2 20,7 6,1

To achieve these objectives, we conducted molecular studies on the cellular extracellular DNA, RNA,
and the acid-soluble fraction (ASF) in the ejaculate of surveyed men (Table 6). Research in this area gives us
the opportunity for early diagnosis and prevention measures in a number of pathological processes.

As known from literature and on results of previous our studies, oxidative modification of macromole-
cules play an important role in the mechanisms of regulation of protein breakdown and the formation of free
radicals that leads to degradation of proteins, nucleic acids, lipids. It causes maladjustment and disturbance
of the genetic apparatus of cells [10].

According to a study the reproductive health in men living in Central Kazakhstan of Kultanov B.Zh.,
and numerous studies have shown that the accumulation of free radicals in cells, leading to oxidative stress
and turn violates the functional activity of the cells that manifests the change levels of individual fractions of
chromatin proteins, DNA, RNA and ASF [11].

The study found a statistically significant increase nitric oxide metabolites in the semen of men of all
age groups. These studies have provided evidence of elevated levels of nitric oxide (Table 7) in individuals
living in v.Yrgyz, s.Shalkar.

Table 6
Indicators of extracellular nucleic acids in the ejaculate males (M = m)
Region Age ASF RNA DNA
v.Yrgyz 18-29 0,49+0,06** 1,46+0,27 1,38+0,51**
30-39 0,60+0,01* 1,47+0,62 1,39+0,67**
40-49 0,71+0,24* 1,51+£3,02%* 1,67+0,94
s.Shalkar 18-29 0,49+0,15%* 1,57+0,28 1,28+0,62*
30-39 0,61+0,29 1,63+0,21 1,30+0,16
40-49 0,69+0,04* 1,18+0,74 1,4140,26

Note. The accuracy of between age groups p <0.01; ** p <0.05%*.
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Table 7
The level of nitrogen oxide (mkmol /1) in semen of men aged 18—49 years (M + m)
Region Age Nitrogen oxide (NO, conventional units)
v.Yrgyz 18-29 38,7+1,12%*
30-39 37,5+1,64*
40-49 47,3£2,01
s.Shalkar 18-29 41,06+1,54
30-39 46,03+1,25*
40-49 53,7+£2,07*

Revealed increased circulating extracellular DNA and RNA in the semen of men can be explained by
the degradation of nucleic acids under the influence of negative factors in the complex area of environmental
ill-researched regions [12].

Conclusion

According to the survey of morphological parameters of sperm in the male population aged 18 to 49
years in ecologically unfavorable regions of the Aral Sea region revealed: All surveyed men living in the
areas of ecological disaster of Aktobe region there are changes in the integral characteristics of the ejaculate.

Comparative analysis of the survey areas showed that the number of people in their normal color of
ejaculate reduced. Just observe the appearance of transparent color ejaculate. Moreover, the surveyed per-
sons living in v. Yrgyz, the percentage with abnormal color ejaculate higher than in s. Shalkar. One-third of
surveyed men living in the Aktobe region has not the characteristic smell of the ejaculate compared with
those of WHO.

We examined patients of all groups observed some increased ability to ejaculate liquefaction. Regulato-
ry liquefaction time (15 to 30 minutes) is not registered in any of the surveyed areas. Increase of the level of
nitric oxide in the semen, which is a consequence of upsetting the balance of formation and utilization of free
radicals in cells. According to modern representations the most sensitive subject of attack of reactive oxygen
species and nitric oxide are proteins, including a part of supramolecular structures.

From these results, the study established change in the content of extracellular nucleic acids and acid-
soluble fraction in the semen of men studied regions. These disturbances depend on the effects of external
environmental factors of physical and chemical nature, regardless of the age group studied individuals.
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Apan aliMaFbIHBIH IKOJOTHSIBIK KaFBIMCBI3 JKepiH/e TYPaThIH epJieplin
crepMasiapbIHbIH MOPG0o(HU3M0JIOTMSJIBIK KOpCeTKillliH 0arajay

Maxkanana Kaparanapl MeMJIGKETTIK MEAMIMHAJIBIK YHUBEPCHUTETIHIH 3epTTey TOOBIMEH «Apai
TYPFBIHIAPbIHBIH JCHCAYIIBIK JKaFlaiblH 0acKapy/blH KeLIeH[l xoixapbl» FhUIBIMH TEXHUKAIBIK 5K00achl
6oiiprama Kaszakcran PecrryGnukacsHbIH aymarbiHIarsl AKTe0e o6nbIchiHbIH [1lankap Kamacs! xeHe bIprei3
aybUTBI OKOJIOTHMSUIBIK JKAarbIMCBI3 alMarbIHBIH 18 OeH 49 xac apanbIFBIHIAFBl €p TYPFBIHIAPIIBIH
CIIepPMaTO30MATAPEIHBIH  MOP(QO(GHU3NOIOTHAIBIK KOPCETKIMI 3epTTeNreHi Typamsl xa3purrad. Illamkap
KanaceiHBIH, — 225, blprei3 aysureiHblH 150 epiepiHeH MaKpOCKONMSIIBIK JKOHE MHKPOCKOIHSUIBIK
3epTTeyiep YILIIH ISKYIATTap alblHAbL 3epTTeNyIIijiep jKac maMacsl OoiblIHIIA yiI Tonka Oeminami: 18-29
xac, 30-39, 4049 xac. Hatmkecinge Akre0Oe 00JIbICHI €Nl MEKeHIHIe TYpaThiH OapIIbIK )Kac CaHaThIHIAFbI
epIepaiH MOp(popHU3NOTOTHSIIBIK KOPCETKIII HaLapIaFraHbl aHBIKTANIIbL.

b.XK Kynranos, I'.B.byonuk, I'.K.TypasioexoBa, K.A.Ecremecosa, P.C.[locmaramberoBa

Onenka MOp(bO(l)H3I/lOJ10FI/I‘IeCKI/IX noxkasareJeii ClIEPpMBI MYJKYHH, IPOKUBAKOIIUX B
IKOJIOIrHI€CKH Heﬁ.]'lal"Ol'Ipl/IﬂTHLlX peruoHax le/lapa.]'lbﬂ

B crarbe onucaHbl pe3ysbTaThl UCCIeI0BaHUE MOP(HODU3NOIOrHIECKUX MOKa3aTeNeH B CIepMaTo301Iax y
MYXCKOT'0 HaceJleHHs B Bo3pacte oT 18 1o 49 net, mpoBeneHHbIE HcclenoBaTeIbekoi rpynmnoi Kaparanaun-
CKOr'0 TOCYIapCTBEHHOr0 MeIULIMHCKOro yHuBepcurera B pamkax HTII «KomiuiekcHble NOAX0b! B yIpaB-
JICHHH COCTOSIHHEM 37I0pOBbs HaceneHus [Ipuapainbs» Ha TEpPUTOPHUH SKOJIOTHIECKH HEOIarOnpHUsTHOTO pe-
ruoHa Pecryommku Kasaxcran — r. llankap u n. bIpre3 Axtio6nHckoit o6actu. Beit npoBenen kianHUYe-
ckuit ocMoTp 225 myxkuuH r. Hlamkap u 150 Myxunn u3 1. bIprei3, a Takke y nccieayeMbIX Opaii sKyIsT
JUIST Makpo- M MHKPOCKOIMYECKOro HccienoBaHus. lcciaemyemble ObUIM pas3feleHbl Ha TPU BO3pPacTHHIE
rpynnsl: 18-29 net, 30-39 u 4049 ner. B pesynbrare ObIIO BBIABICHO yXyXAuieHue mopdoduznoaoruye-
CKHX MOKa3aTeliel y My>KUHH BCEX BO3PACTHBIX TPYIII, MPOXKUBAIOLIMX B YKa3aHHBIX PETHOHAX.
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Kaanbl raMmma-coyJiejieHyliH TOMEH MoJIlIep asiChbIHIArbl
Y3aK Mep3iMaiK Ke3eHaeri IMOIMSJIbIK CTpecKe
JHEPreTUKAJIBIK ajIMacy e3repicrepi

Makanana 3eprrey Ooiibiania 0,2 I'p mo3agarsl jkaiumbel raMMma-coyJIeleHIIPYyIiH epTe Mep3iMIaiK Ke3eHiHae
kokOaybipaa IIXO OGencenninirinig kemy jxone ATd-a3a OesiceHIiNriHIH JKOFapbulay KepceTKimurepi
aHBIKTaFaH. ¥3aK Mep3iMaik keseHinae kexbaywipma CHI' Gencewminmiri Temenaeren. Conpaii-axk TeMeH
J03aJarbl TaMMa-paJiMallisiHbIH Y3aK Mep3iMIiK Ke3eHiHJe SMOLMSIBIK CTpecc acepi KesiHae KekbaybIpia
LXO 6encenainiri 09ceHereH.

Kinm C63()€p1 raMmMma-CayJICJI€Hy, TOMEH 1034, K9K6ayLIp, OHEPreTUKAJIbIK aJIMacy, SMOLUAJIBIK CTPECC.

Kaszipri yakpITKa JeiiiH palMOaKTHBTI 3aTTap/IbIH Tipi OPTaHU3M/IEPTe BIKINABI KONTETEH FaIbIMIaP b
TOJIFAHIBIPHINT KEITeH ©3¢KTI mpobiemManapieiH Oipi OOJbIN TaOBUIAABI. BHONTOTHSITBIK-METUIIMHABIK
FRUTBIMIAPABIH Ka3ipri JaMy Ke3eHIHIE NI¢ CBIPTKBI OPTaHBIH TYPJi KaFaaiJIapbIHBIH Tipl OpraHU3MIEPre
ocep €Ty Mocelieci ©3eKTUIITiH JKOFanTnaiasl. byl aqaMHBIH opeKeTiHeH TaOuFH OpTaHbBIH e3repicTepi yHeMi
Konainel Oonma OepMeyiMeH, COHBIMEH KaTap TYpidi MakcaTTa, eMip Cypy >KoHe Maimaisl KazOaiapbl
Malanady YIIH jKaHa ayMakTapabl Urepy KaKeTTUIINIMEH aHBIKTamambl. Kazipri OMONOTHSHBIH emeylli
JKETICTIKTepiHE KapaMacTaH, aTaJMBIIIl MOCEJICHI 3epTTeyMEeH OalIaHBICTHI KONITETEH CYpaKTapAbIH IICTTiMi
o Je TabpIIMayaa.

AgnaM opraHu3MiHE HOHABIK COYJIEJCHYAIH TOMEH J03alapblHbIH Y3aK Mep3iMAiK ocepin Oaramay
Kas3ipri Ke3le Je paadoOHOJIOTHS FhUIBIMBIHBIH KypJeNl KOHE KeIICHII MIHACTTEpiHiH Oipi 0ok
Kamyna [1-3]. ATanMelm MiHAETTI IIenry OapbIChIHA /1032 KyaTBUIBIFBIH, KONTETeH (PaKTOPJIAPIIbIH KaH-
JKAKTBI BIKIAIBIH T.0. eckepy KakeT. by sxarnmaiiza ToMeH 103aaFbl )KaJIbl raMMa-CoyJIeIICHY IIH dCepiHCH
KEeHIH y3aK Mep3iMOiK KE3CHIHAE dHEPTreTHUKAIBIK anmMacy Kyl KapacTelpbutanbl [4—7]. CoHBIMEH KaTap
CoyJIeNIeHy TACUIiHE, YaKbIThiHA, OaKbLIay 9MiCTEPIHE JKoHE T.0. OaiaHBICTHI ajbIHATHIH HOTMIKEICPAIH 1€
CaH alryaH OOJaTHIH/IBIFBIH aTall OTKEH JKOH.

Pannanus mo3acklH apTTBIPY apHAWBl CHITATIICH Karap, OeapHalbl cHWIaT TOH OOJATBIH KaHA
paauanusiblk dddekriiepre okeneringiri Oenrim [8—10]. CoyseneHy a03achlH apTTHIPY CalaapbiHaH
(PM3HONIOTHUSAIIBIK HOPMaJIaH aybITKY YaKbIT Y3aFbIpaK OOJFaH CaiiblH alKbIHIala TYCEI.

WoHnbIK coynmeneHymiH Typii Jo3aJapblHBIH Tipl OpPraHM3MIe BIKHAIBIH 3€pTTEY OapbhICHIHIA
OMOXUMMSIIBIK 3€pTTEyJiep MaHbI3Ibl pen  arkapaisl. Kazipri TaHIa YINANbIK, KACYIIANbIK JKOHE
cyO)KacyIIaablK KypbUIBIMIAP JCHICHIHICTT METa0OdM3M ©3repicTepi FajabIMAApPAbIH Ha3apblH ayaapblil
oTeIp. MaceneH, xamnon rameiMaapbl Y.Ina, K.Sakai 3eprreynepinie xabaifbl ThIIKAHAAPA COYJICICHY/TIH
TeMmeH nmo3anapel CD4 sxore CD8 monekymanapsia Typatsid T-xacymanapasre 30 maibI3ra Meiin YIFalobIH
TyABIpca, ail B-xkacymanapasH MeJepi aiTapiasikTail ToMeHnaered [11].

CoHBIMEH KaTap aTajMbIII FaIbIMIAp 3epTTEYJEpiHAe COJ OepureH J03aHbl KaJABIPHIN, Oipak
COyJIeJIeHY YaKbITBIH Y3apTKaH Ke3/e THIIKaHJapAbIH Tipl Kally KepCeTKIIITEpiHiH apTybl KepiHic OepreH.
Coynenenyre yinslpaMarad THIIKaHAapaarsl 134 kyHmiKk Tipmigik yakeitel 1,2 MI[P mozama yHewmi
coyneneHaipy ke3inge 502 kyHre neiiin y3apranbl Oaiikanras [12].

Benrp ranmpiMIapbIHBIH €HOCKTEPIHJC paluallisHbIH TOMECH OHE JKOFaphl J03aJTaphIHBIH HUMMYH/IBIK
JKYyHe MyIleciHiy Oipi — KeKkOaybIpAarbl CaHIBIK JXOHE (YHKIMOHAIIBIK (KBI3METTIK) KOPCETKIIITEepre
ocepiH 3epTTey OphIH anFraH. MyHaa ramma-coynenyaid (0,01, 0,05, 0,1, 0,5 sxone 2 I'p) Typai mo3amapsl
KOJIJAHBUIFaH JKOHE YaKbITTBIH Op TYpJi Mep3iMiHAe cIuleHouuTTep Oeminm aneinFaH. HoTmxecinnme
tumyctarel CD4 + CD8 + T- kacymaap meH kekbaysipaarel CD8 + T-xacymramap MeNepiHiy eneydi
apTybl, COHBIMEH KaTap CoyJIeHyeH Keiin kekOaysipaa CD3 + CD45R / B220 + kacymianap meH CD45R /
B220 + CD40 + xacymanapasly adTapiblKTaid kemyi Oadikanrad. MyHaa 5 anTara KaparaHzIa y3aK YakbIT
TOMEH J103a/1a CayJieNIeHAipy OapbIHIIa BIKMANAb! OosFaH [13].
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Anaiina 0,2 I'p no3amarbl Kalllbl TaMMa-COYJICICHYIIH OCEpiHCH KEHiH y3aK Mep3iMIiK Ke3CHJC
OMOIMSUTBIK  CTPECC BIKHAJIBIHAH TYBIHAAWTHIH JHEPIeTHKAIBIK ajMacy ©3TepiCTEpiHe TOJBIKKAHIBI
3epTTeyep xypriziaMereH. OcblFaH opai Oy aTaJMBIIIl 3epTTEYAiH 0acThl MaKcaThl OOJIBIIT TaOBLIIHL.

3epmmey mamepuanvt men 20icmepi

0,2 I'p mo3amarsl Kajambl TaMMa-CoOyJICIICHYAIH 9CepIHCH KEWiH y3aK MEp3iMIiK Ke3eHIE dMOIMSIIBIK
CTpecc BIKIANBIHAH COH YHEPTeTUKAJBIK ajIMacy KYWiH 3epTTey YIIiH SKCIIEPHMEHTTE JKbIHBICTHIK JKaFbIHAH
JKETUITeH  aK  ereyKyHpBhIKTap  KOJAaHbUIABL.  Toxipube — KoiburaH — skaHyapiap  «JIYU-1»
PaaMOTEePaNICBTUKANBIK KOHIBIPFBI apKbUThI 0,2 ['p mo3a1arsl raMMa-pauaiusMeH CoyIeIeHaipiI.

AnBIMBI3Fa KOMBIIFAaH MaKcaTKa JKeTy OapbhIChIHIA IKCIIEPUMEHTTIK JkaHyapiapra 60 cepus Toxipude
KOUBLIABL. OMouusiabslk crpecc Bb.A.JKermicOaeB xoHe opintectepi (1999) ycbinraH omic OoHbIHIIA
OaramaHnpl. bapnelk  JkaHyapiapIblH KOKOAaybIpbIHAA JHEPTEeTHKANBIK anMmacy (epmeHTTepi —
cykuuHataeruaporedasa-CJI, nutoxpomokcunasa-11X0, agenosuntpudocharaza (ATd-aza) Gencenaimiri
AHBIKTAJIbl. DHEPIreTUKAJIBIK aIMacyIblH Heri3ri hepMenTTepi KokOaysipaa 0,2 I'p mo3amarsl xKalibl raMMa-
CoyNeNeHIipyre NeHiH, olaH KeHiH »oHE JMOLMAIBIK cTpecc acepiHeH coH 30, 60 sxome 90 kyHzaepi
AHBIKTAJIIBI.

CaHapIK MaTeprall CTATUCTUKAIBIK OHICYICH OTKIZUIII.

3epmmey namudicenepi sHcone manikuliay

Temenne 1-kecte MeH cyperte Kepcerinrenneit, 0,2 I'p mo3amarsl xkamimbl raMMma-cayieneHaipyaeH 30
KYHHEH KeHiH, SFHM TaMMa-CoyJelieHyJiH TOMEH JO03aChbIHBIH BIKHaNbiHAH | aif eTKeH COH,
cykuuHataeruaporedasa (CIAI) ¢epMeHTi OeICEHAUIINIHIH JKOFapbUlay TEHIACIHHMACHI OPBIH ajica, aj
mutoxpomokcunaza (I[XO) Oemncenmimiri 1,37 ece Temenzen, aneHo3uHTpudocdaraza (ATd-aza)
oencenaiiri 1,36 ece apTkaHbl OalKaI b

l-xecrte
0,2 I'p A03ama¥Fkl xKaJNbI FTaMMa-cdyJieJeHAIPYAiH y3aK Mep3iMaik Ke3eHiHae
KOKO0aybIpAaFbI JHEPTreTHKAJBIK ajJMacy Kyiii
Ke(;l){c;:;ﬁ%;ep WHTaKTTHI )XaHyapiap 1 aiinan coy 3 aiimaH coH
car 0,024+0,008 0,027+0,002 0,012+0,004"
X0 0,193+0,016 0,140+0,010" 0,212+0,033
AT®d-aza 0,410+0,040 0,560+0,050" 0,401+0,025

Eckepmy.” — HHTaKTTHI XaHyapiapra caii HakTsubik (P<0,05).

lamma-paguarustHpIH TOMEH JTO3aChIHBIH Y3aK Mep3iMaik acepineH (3 aifnan) cor C/I" Gencenminirinig
HakThUTEI 2,0 ece kemyi aWkbiHmamapl. byn keseHne [[XO men AT®-aza depmeHTTepiHIH OCICEHIUTITI
MHTAKTTHl KOPCETKIIITEPMEH COHKEC MOHII KOPCETTI.

ConbiMeH, 0,2 I'p mo3amarbl JKallbl TaMMa-COyJICACHAIPY/IIH epTe MEP3IMIIK Ke3eHIHAEe KOKOayhIpaa
SHEPreTHKAIBIK anMacy hepMeHTTepiHiH e3repictepi, sFau [[XO 6encenminirinin temenneyi meH ATd-aza
OCJICCHAUTITIHIH JKOoFapbllaybl, OpbIH aiabl. ¥3aK Mep3iMIik Ke3eHae kekOaywsipaa CJIT Oemcenmimiri
Oocene .

CIT oeacenaiiri X0 Gemcenniniri

0,027 0,212
0,03 0,024 0,25

0.2
0,02

0,15

0,1
0,01
0,05

0
Huraktemier 1 aii 2 ai 3 ait

0o

WuaTaxkteibl 1 ait 2 aut 3 ait
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AT®-a3za 6eacenpgiairi

0,56*

0,6
0,5
0,4
0,3
0,2
0,1
0

M HTaK TH B 1 ait 2 ai 3 an

Ecxepmy. ¥ — MHTAKTTHI XKaHyapiapra caif HakTbuIbIK (P<0,05).

Cyper. 0,2 I'p no3anarsl xajnbl raMMa-cayJIeIeHAIPYAiH KOKOaybIp YiIlanapblHIaFbl
SHEPreTUKANIBIK aIMacy KyiiHe BIKIaJIbl

Anpraran MomiMertepai tanmay 0,2 I'p mo3amarbl Kadmbl TaMMa-CoyIIENCHIIPYIIH Y3aK MEp3iMIIiK
ocepiHeH KeiliH KekOayblpAarbl OHOPHEPTETHKANBIK YIepicTepAiH Oipiaeil >KypMeHTiHIIriH KepceTeni.
OHepreTUKANbIK anMacyAblH Oapiblk 3eprreminred  ¢epmentrepi — CAI, LXO xone ATd-aza
OeJceHAlTiKTepi e3repicTepi IMHAMUKACBIH €CKEpe OTBIPHIN, Y3aK MEP3IMIiK acepeH KeiiH KoKOaybIpAaFhl
SHEPreTHKAIBIK alIMacy TOMEHICHII 1T TYXKBIPhIMAAYFa OOJaIbI.

0,2 I'p mo3amarsl >KaJIbl TaMMa-CoyJICTICHAIPYIAIH Y3aK MEP3IMIIK Ke3eHIHAe SMOIUSIIBIK cTpecTin CII
OeJICeHATITiHE BIKNATBI 2-KeCTee KOPCETIITEH.

2-kectene kepcerinrenmed, 0,2 I'p mosamarsl ramMMma-coyleNICHIIPYIIH Y3aK MEp3iMOiK Ke3eHiHIe
SMOLUSIIBIK CTPECTIH BIKMANBIHAH 1 KyHHEH COoH KekOaywipaarel C/IIT Oencenminiri aca MoH/I e3repicrepre
yIbIparaH oK, aia [1XO Gencenainiri 2,39 ece HaKTh TOMEHISI.

l'amMma-coyleneHmipymiH  y3aK MeEp3iMIiK Ke3CHIHAE CTPECCOPIBIK OCEpHiH 2 KYHIHEH COH
kekOaybipaarel C/I" Gencenpginiriniyg TemMenaey teHaeHusAckl, [[XO OenceHaumiriHig HHTaKThUTBI JCHTeHTe
JeHiH KOFaphUIaybl KOpiHic Oepiii. DMOIUSIBIK CTPECTiH 3 KYHIHEH coH KekOaybipmarsl CJIIT 6encenmimiri
aiftapnbIkTail e3repicrepre ymsipamaca, an LIXO OenceHainiri HAKThI TOMEHIEYi OPBIH aJIIbl.

2-KecTe

0,2 I'p no3agarpl raMmMa-coyJieJIeHAIPyain y3aK Mep3iMaik ke3eHinaeri koxdoaybipaarbl CAI' men IIXO
OeJICeHIITIriHEe IMOIUSAIBIK CTPECTiH BIKIAJIbI

DepmeHT Bacranksi CrpecTeH KeHiHTi yakpIT

(MMOTIB/1T) 1 xkyH 2 KYH 3 KyH
car 0,012 + 0,005 0,012 + 0,007 0,009 £+ 0,001 0,010+ 0,001
11XO 0,213 £ 0,040 0,089 +0,014* 0,147 £ 0,060 0,092 + 0,040*

Eckepmy. * — bactanksl sxaHyapuapra cail HakTeUIBIK (P<0,05).

Caitpit xenrenzme, 0,2 I'p mo3amarbl raMMa-coyJeNCHIIPY OcepiHeH KEHiH y3aK Mep3iMIIK Ke3eHIe
AMOLUSIIBIK CTpPEeCcC KOeKOayhIpia >Kaimbl OeHiMieny CHHAPOMHBEIH epTe oHe Keml caThutapbiHia 1[XO
OeJICCHALTITIHIH TOMEHICYIH TYABIPAIbI.

Kopvimuinowbt

0,2 I'p moszamarbl KaJlllbl raMMa-CoyJICIEHIIPYAIH epTe Mep3iMIiK KeseHiHae kekOaybipaa I1XO
OenceHauTiriHig kemyli MeH ATd-aza OelCeHAUIIIHIH Korapbluiaybl OpbiH ainfpl. CoyjeleHyaiH Y3aK
Mep3iMaiK ke3eHiHae kekbaywipna CJIIT Oenmcenpiniri ToMenaeiai. TeMeH mo3amarbl raMMa-paguausiHbIH
y3aK Mep3iMIIiK K€3€HIHe SMOLUSIIBIK CTpece acepi ke3inae kokoaysipaa L[XO Oencenainiri 0aceHaeni.

«Depmemmi cym o6HiMOepiH 6HOIpyOe ICikKe Kapcbl acepi bap 0apinik  ocimOikmepdiy Ouo-
mexnono2usivlK, a0icmepin Konoanyy 3028 MK acodbacwt ascvlnoa dicasvliean MaKaia.
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A.ILKsigpipmonauna, b.A. XKermucbae, K.C.)XKaprixk6acoBa

M3MeHeHne IJHePreTH4eCKOro 00MeHa B 0TJaJIeHHOM nepuoje Ha ¢one
00111ero raMMa-o0JIy4eHHs1 B MAJI0#i 103e Ha SMOIMOHAJIBLHBII cTpecc

B cenesenke B paHHeM mnepuoje mocie obuiero ramMa-oonyuenus B pose 0,2 I'p mpoucxonat u3mMeHeHus,
a UMeHHO cHibkeHue akThBHOCTH LIXO u noBeimenue aktuBHocTH ATd-a3el. B mo3gnem mepuone B cere-
3eHKe cHIkaeTcs aktuBHOCTh CJII. Ilpu meficTBUM 3MONIMOHANBHOTO CTpecca B OTJAJICHHOM IMEpUOJIE TTocie
BO3/CUCTBUS MOl 036l FaMMa-paJlalil B CEIE3EHKE CHIKaeTcsl akTUBHOCTD 11X O.

A.Sh.Kydyrmoldina, B.A.Zhetpisbayev, K.S.Zharykbasova

Change energy metabolism in the long term in the background
of gamma-radiation at low dose to emotional stress

In the spleen, in the early period after the general gamma radiation at a dose of 0.2 Gr there was a decrease of
activity of CCO and increased activity of ATPase. In the later period in the spleen decreased SDH activity.
Under the action of emotional stress in the long term after influence low doses of gamma radiation in the
spleen decreased activity of CCO.
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Ouenka GyHKUMOHAJIBLHOTO COCTOSIHUS IMTOBHIHOM JKejle3bl Cpeid MY KUMH
IKO0JIOTHYEeCKH HebaronpusitHoro peruona [puapanbs

B crarbe npeacrasiieHbl pe3yabTaThl UCCIEA0BAaHMs, IPOBEIEHOI0 HayYHO-HCCIIe0BaTeIbcKOM rpynmnoi Ka-
paraHiMHCKOTO TOCYJapCTBEHHOTO MEIMIIMHCKOTO yHHBepcurera B ropoae Apsic FOxno-KazaxcraHckoii
obiactu. HaceneHue AaHHOTO perroHa HCIBITHIBACT HETAaTUBHOE BIHMSHUEC Apaibckod karacTpodsl. Beuio
o0cienoBaHo 225 MyXYHH PEpoayKTUBHOTO Bo3pacTa oT 18 10 49 JeT ¢ uenbio oleHKH QYHKIOHATHHOTO
COCTOSIHUS IUTOBUIHOM K€Je3bl M MPOLECCOB JIMIONEPOKCUIAINU CPEAN MYXUUH PENPOSYKTHBHOTO BO3-
pacra nansHoro peruoHa PecryOnuku Kazaxcran. [TomyyenHble pe3yabTaThl IOKa3aln HapylleHHE MPOLEeCCOB
JIMMIONEPOKCUAALIMU U CHIDKCHHE (DYHKLUH IIUTOBUAHOM XKeJe3bl Y 00CIeI0BaHHBIX MYKUHH.

Kniouesvie cnosa: Tlpuapanbe, sxonoruueckuil kpusuc, FOxno-Kazaxcranckass o6macte, SHAOKPUHHAS CHC-
TeMa, MaHU(ECTHBIH TUIOTHPEO3, CYOKIMHUYECKHH THIIOTHPEO3, IEPEKUCHOE OKHUCICHHE JIMIHIOB, KPOBb,
IMTOBH/IHAS JKeJle3a, MyKCKOe HacelIeHHUeE.

Beeoenue

DKoNorus U 340pOBbE YEJIOBEKa B HACTOSILEE BPeMs SIBISIOTCS OAHOM M3 aKTyaJbHBIX MHPOBBIX MPO-
OneM, K KOTOpPOH MpHBJICYeHO BHUMaHKE HAay4YHBIX HccieqoBaTteneil. OpraHu3M 4eaoBeKa B IMPOLecce Ku3-
HEAESITeTFHOCTH MTOIBEPTaeTCs] BO3EHCTBHIO KOMIUIEKCA HETATUBHBIX ()aKTOPOB BHEITHEH Cpeilbl, KOTOPHIS
CHOCOOCTBYIOT 3aIlyCKy MaTOJIOTHUECKHX IMPOLECCOB, YBEIMYMBAs CTENEHb PHCKA Pa3BUTHS 3a00JIeBaHMH,
B YaCTHOCTH, YHIOKPHUHHOW CHCTEMBI. Y CTAHOBIIEHHE MPUYHHHO-CIIEICTBEHHBIX CBSI3EH MEXIy SKOJIOTHYe-
CKUMH (pakTopamMH pHCKa M COCTOSIHHEM 3J0POBbsI HACENIEHHUs JaeT BO3MOXKHOCTh YIPAaBJICHHUS QakToOpaMu
pucka B mpouiakTHUecKux neisx. [IpoOneMe n3MepeHHs M OLEHKM PUCKOB CErojHS OTBOAMTCS 0cobast
pOJb, KaKk B CHIIy O0OCTPEHHUS SKOJIOTHYECKOTO HEOIAromoydns 3a MOCIEeIHUE NECATHIETHS, TaK U BBHUILY
CIIO)KHOW YNpaBJIsIEMOCTH JaHHOro mporecca [1]. Opranusm uenoBeka B Ipolecce KU3HEACSITEIbHOCTH
ITO/IBEpPraeTcsi BO3JACHCTBUIO KOMITIIEKCa (paKTOPOB BHEIIHEH CPEbl MOJUTPOIHOTO JEHCTBHSA, KOTOPBIE CIIO-
COOCTBYIOT (pOPMHPOBAHHIO M3MEHEHHOW PEAaKTUBHOCTH OPTaHW3Ma, YBEIMYHMBAsl CTENEHb PHUCKA Pa3BUTHS
3aboseBanuil [2—4]. ApalbCKUii KpU3UC, KaK KpyMHEHIIas K0Iornieckas Karactpoda miaHeTsl, mpruodpena
ocTpeimuii xapakTep. IHTEeHCHBHOE OITyCTHIHMBAHHWE M YCTOWYHBBIE HEOOpAaTUMBIE TIPOIECCHI JIErpaaanun
OKpY>Kalolllell MpUpOJHON cpellbl, YXYALICHUE YCIOBHH XKH3HH, POCT 3a00JIeBaEMOCTH BBI3BAJIU HOBBIE CO-
LIUATBHO-3KOHOMHYECKUE M SKOJIOTHUYECKUE CUTYAIMH, TPEeOYIOIIre 3aKOHOAATENLHOIO PELIeHUs] U TpaBo-
BOTO PETYJIMPOBAHHS MEP COIMATBFHOW 3alTUTHl HACEICHHS, MTPOKUBAIOIIETO B AKOJIOTUYECKH HEOIaromnpu-
ATHBIX paiioHax. O0mas 3a001eBaeMOCTh HacEIEHHUs 3TOTO PErHoHa B MOCJeIHIE OBl BO3pocia Ooiee yueM
B 3 paza. [IpakTudecku BO CTOJBKO K€ pa3 BO3POC YPOBEHb BPOXKJIEHHBIX aHOMaJHil, HOBOOOpa3oBaHuil, 00-
JIe3Hel OpraHoB JbIXaHUs U MHLICBApEeHHUs, 0ojee YeM B 2 pa3a Bo3pocia 3a00JeBaeMOCTh KPOBH U KpOBe-
TBOPHBIX OpPTraHOB, HIOKPUHHOHW cucteMbl [5]. JlnurenbHoe (HyHKUMOHHPOBAHHE NPOMBILUICHHBIX Hpea-
MIPUSTAN, UMEIONTNX B COCTaBE BEIOPOCOB CBHHEII, NCIIOIB30BAaHHE ITHIMPOBAHHOTO CBHUHIIA aBTOTPAHCIIOP-
TOM TIPUBENH K 3arpsI3HEHUIO JaHHBIM METAJIJIOM 3HAYMTENbHBIX TUIOLIAeH, PACIIONOKEHHBIX B Pa3IMYHbIX
obnactsx pecnyonmkn. Oco6eHHO OCTpo MpobiieMa CBUHIIOBOTO 3arpsS3HEHUST 00BEKTOB OKpYIKaIoIIel cpe-
1l ctouT B FOxxHO-Kazaxcranckoit obnacty, rjie B pe3ysibTare MHOTOJIETHEH padoThl CBUHIIOBOTO KOMOWHA-
Ta CIOXHJIACh 30HA «UCTOPUYECKOTO)» 3arpsi3HEHUS TOUBBI CBUHIIOM.

Cpenu OpraHoB M CHCTEM, YYaCTBYIOIIUX B OPTaHU3AIlMHU MPUCTIOCOONTENFHBIX PEaKInii OpraHu3Ma
o0ecre4eHu yCTOWYMBOCTH €T0 BHYTPEHHEH cpelibl, IIUTOBUIHON Kelle3e OTBOAMTCS BaxkHas poib. B mo-
clemHre TOAbl MpoOIeMbl 3a00JIeBaeMOCTH IMIMTOBHIHON JKeJe3bl mproOpenn ocoOyro aKTyalbHOCTb. TH-
peonHbBIE TOPMOHBI HEOOXOAMMBI /IS HOPMAJIBHOTO Pa3BUTHSI OPTAHOB U CHCTEM, TIOIeP KaHNs OCHOBHOTO
oOMeHa M YCHJICHUsI TKaHEeBOTo JbixaHus. OHU PEeryIMpyIOT SKCIPECCUIO Psiia HEHPOHANBHBIX TeHOB, obec-
MIEYNBAOIINX Pa3BUTHE IEHTPAIHHON HEPBHOIN CHCTEMBI, CTAHOBIICHUE U TOIZIEPKAHNE HHTEIJIEKTa B TE€Ue-
HUe Bcel xu3HH. DPuznonornveckue 3QpQeKkTbl THPEOUTHBIX TOPMOHOB 00YCIIOBJICHBI B3aMMOACHCTBHEM C
SAJEPHBIMU PELENTOPaMH KIETOK-MHUIICHEH, N3MEHEHHEM KCIIPECCUH TeHOB, aKTUBAIlEe CHHTE3a BBICOKO-
cnenn(UIHBIX OEJKOB, a TaKXKe CBSA3aHbI ¢ U3MEHEHUEM MOP(PO(DYHKIIMOHAIBHBIX XapaKTEPUCTHK KIIETOY-
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HBIX CTPYKTYp, HampuMep, MpH PEryJSIUuN MOTPEOJICHUS KUCIOPOAa B MUTOXOHAPUSX W WHTCHCUBHOCTH
TETUTIOTPOAYKIIMH. MHOTOYHCICHHOCTh OPTaHOB M CHCTEM, pearupyionux Ha THpeouaHsie ropMoHbl (TI),
BKJIFOUAET MPOOJIEMbI THPEHOIONOTHH B c(hepy MHTEPECOB MPEACTABUTEICH CaMbIX Pa3HBIX MEIUIMHCKUX JHC-
IUIDIMH, a BO3PAcTaolas JacTota 3a00JeBaHMA IIUTOBHUIHOM JKeNle3bl Cpey HacelieHus [6—8] BBIBOIUT 3TH
poOIeMBI Ha TIEPBBIN IJIaH COBPEMEHHON YHAOKPHUHOIOTHH. B COBpeMEHHOM HaydYHOM OOIIIECTBE BOIIPOCAM
JTMATHOCTUKH OKUCIUTEIILHOTO CTPecca YACHSIOT OOJIbIIOe BHUMAaHUE. B OMOIOTHYECKHUX KUAKOCTSAX YeIo-
BeKa JICUCTBUS HEOMArONpPUSATHBIX (PaKTOPOB — OOJydYeHHE, II0Xas IKOJOTHYECKasi 0OCTaHOBKA, CTPECCHI
— BBI3BIBAIOT YBEIWUYCHHE BHICOKOPEAKITHOHHBIX KUCIOPOIHBIX M a30THBIX COCAMHCHHM, B TOM YHCJIE CBO-
OOJHBIX PaTUKAIOB (CYNEPOKCUIHBIN PaJuKall KHCIOPOa, TUAPOKCUI-PATUKAN, IIEPOKCHHUTPHT | JIp.), U3-
OBITOYHOE CONEPIKaHKE KOTOPBIX IMPHUBOIUT K MATOJIOTHUYECKOMY COCTOSTHHIO — OKHCIUTEIHPHOMY CTpPECCy.
Jns ero AMAarHOCTUKU HCIOJB3YIOT MAapKephl OKUCIUTENBHOIO CTpecca — albJeruAbl, AUabICTH-
nel, MITA [9].

Lenap — orieHUTh QYHKIIMOHAIBHOE COCTOSHUE IIUTOBUIHOM JKEJIe3bl U IMPOIIECCOB JIUIIOMEPOKCHIAIHH
CpeIu MYXXYHH PEMPOyKTHBHOTO BO3pACTa 3KOJOTHUECKU HEOIAaronpusaTHOro peruoHa Pecyonuku Kazax-
CTaH, OTHOCSIIEHCs K peruony Ilpmapanss — FOxxHO0-Kazaxcranckoit o6iactu r. ApsIc.

Mamepuanvt u memoowl ucciedosanus

Uccnenoanus npoogminck B pamkax HTIT «KomrmiekcHbie MOAXOMBI B YIPABICHUU COCTOSHHEM
310poBhs HaceneHus [Ipuapanbs». beimo obcienoBaHo My»XCKoe HaceleHHe B Bospacte 18—49 ner, Hace-
JICHHOTO MyHKTa T'. Apbic FOxkH0-Kazaxcranckoit obnactu. 3a BpeMs HCcClieoBaHus ObUIO 00cienoBano 225
MY>KYHH PENPOIYKTUBHOTO BO3pacTa: 75 MYKYHH BO3pacTHOM rpymsl 18-29 ner, 75 My>X4uH B BO3pacrte
30-39 ner u 75 myxunn 40—49 ner. Kpurepuem BKIIIOUSHHUS SABISTUCEH: BPEMS ITPOKUBAHUS YCIIOBEKA B 30HE
[Ipuapanbst He MeHee S5 JIeT, 3aHIATOCTh B MPO(ECCUsX ¢ BPESAHOCTSIMHU HE BBINIEC 2 Kiacca. Y BCEX MYKYHH
HCCIIETyeMOTo paifoHa MPOBOAMIIOCH KIIMHIUYECKOe 0OCIeNOBaHue ISl BBIABICHUS CHMIITOMOB HapyIICHUS
(OYHKITMH IIUTOBUTHON KEJE3bl, a TAKKE MPOBOIWIKCEH 1a00paTOPHBIC UCCICAOBAHUS: ONPEICICHIE YPOBHS
TTT, cBobomuOro T4 B CEIBOPOTKE KpOoBU. CTAaTUCTUYESCKUI aHATN3 JAHHBIX MPOBOAMIIN C TIOMOIIBIO ITAKeTa
STATISTICA 6.0 (Stat-Soft, 2001) u mporpammer BIOSTATISTICA 4.03.

Peszynomamot u 0bcyscoenus

Hapymenns ¢yHKIMHM IIATOBHIHOW JKENEe3bl Cpedl MYXKCKOTO HacenmeHus: T.Apsic FOxHO-
Kazaxcranckoi 00acTyl B IOIaBISIFOIIEM OOJBIIMHCTBE CITydacB ObLTH TPE/ICTaBICHBI B BUIC CyOKITMHNYEC-
CKOro U MaHu(ecTHOTo runoTupeosa. Ilo murepaTypHBIM JaHHBIM W3BECTHO, YTO PACIPOCTPaHEHHOCTD CyO-
KIIMHUYECKOTO TUIIOTHPEO3a Cpeau MY>KUuH cocTaBisieT 110 3 % Hacenenus [10]. PacrpoctpanenHocTs Ma-
HudectHOrO THIOTUPeo3a (MI) B momymsauusx cpeau MyX4uH gocturaet 2 % ot nacenenus [11]. Cpenun
MyXdunH B Bo3pacte 1829 mer B T.Apwic HOkHO-KazaxcraHckoil 00JacTH IOCPEACTBOM KIMHUKO-
J1a00paTOPHOTO OOCIEMOBaHUS OBIIIO 3apeTUCTPUPOBAHO 14 ciaydaeB CyOKIMHHYECKOTO THIIOTHPEO3a, UTO
coctasisieT 18,67 % oT o01ero KoauuecTBa 00CIeJOBaHHBIX MY>K4MH U 2 cioydaeB (2,66 %) MaHupecTHOTO
runotupeosa, rae cpemnee 3Hadenme (Mzxm) TTIT — 3,11+0,33; cpeanee 3Hauenme (M+m) T, —
10,62+0,41. Y my>xuuH Bo3pactHoii rpynmsl 30-39 et Obuto 3apeructpupoBaHo 11 cnyqaes (14,67 %) cy6-
KIIMHUYECKOTO THIIOTHUpeo3a U 3 ciy4as (4 %) MaHU(EeCTHOrO THIIOTHPEO3a, Te cpeaHee 3HaueHue (M+m)
TTI' — 3,64+0,39; cpennee 3Hadenne (M+m) T, — 10,09+0,55. Yto kacaercs My>K9lH BO3PACTHOM TPYIIITHI
40-49 net ObLI0O 3apeructpupoBaHo 14 cimydaeB (18,67 %) ¢ mabopaTopHO MOATBEPKICHHBIM CYOKITHHAYC-
CKHM THTIOTHPEO030M U 2 ciryvas (2,67 %) MaHU(ECTHOTO THIIOTHPEO03a, Te cpenHee 3Hauenue (M+m) TTT —
3,59+0,57; cpenuee 3nauenue (M+m) T, — 11,02+0,54.

Crpecc, BBI3BaHHBIN MEPEKUCHBIM OKHUCICHUEM, CBUICTENBCTBYET 00 aKTHBHOM JIESATEIBHOCTH CBOOOI-
HBIX PaJMKaJOB MPH HEJAOCTATOYHON M HEd(PPEKTHBHOW aHAMOKCHIAHTHOW 3amuTe (aKTHBHOCThH TIyTaTH-
onmnepokcunassl). [lepekucHoe okucnenue aunuaos (II0JI) u antnokcugantHast pabora B uaeaie JOIKHBI
OBITh B (PM3HONOTHYECKOM paBHOBeCHH. Ecii paBHOBECHE HApYIIEHO, TO, KaK CIEICTBUE, MOSBISETCS MaJio-
HOBBIN THANBJETH]I B KPOBH B TOBBIIIEHHONW KOHIIEHTPAILIWH, YTO B CBOIO OYepeb BEAET K HAPYIICHHUIO IIe-
JIOCTHOCTH KJICTOYHBIX MeMOpaH [12, 13].

s oleHKM HapyIIeHUH MPOLECCOB JIMONEPOKCHIAINN BCEM 00CIeayeMbIM My>XulHaM T.Apbic FOx-
Ho-KazaxcraHCcKkoi 00acT OIpenersyicss ypOBeHh MAJIOHOBOTO JAMATBACTHIA U TIIyTaTHOHIIEPOKCHIA3Hl B
mia3Me KpoBu (cM Tabm.).
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Tabaumnma

YpoBeHb MAJTOHOBOI'0 JHAJIbIETH/IA H [IyTATHOHNEPOKCHIa3bl B MJIa3Me KPOBH
Y MY:KYHMH PenpoayKTHBHOro Bo3pacra r.Apsic FO:xxno-Kasaxcranckoii odaacrtu (M+m)

Peruon Bospact I'TIO (MxMoJIB/1T) MJA (MKMOIIB/11)
r. Apsic, =225 rllgjz ner, 7,91+0,13™" 0,840,05"
30:39 J€T, 7,79+0,137; " 0,70+0,09
n=75
40:49 IeT, 7,95+0,11°" 0,73+0,03
n=75

Ipumeuanue. JIOCTOBEPHOCT MEXKIIY BO3PAaCTHBIME rpymmamu: p<0,05"; p<0,01""; p<0,001™".
Bovi6oowvt

U3 cka3aHHOTO BHINIE CIEYET, YTO IKOJOTHYecKas kKaracTpoda ApabCKOro pernoHa HeOJIaronpHusITHO
CKa3bIBACTCS Ha COCTOSHUHU DHAOKpHHHOHN cucTeMsl [14]. [To pe3ymbrataM mcciaenoBaHus (yHKITUN ITUTO-
BHJIHOH JKeJIe3bI ¥ TPOIIECCOB JIMTTONIEPOKCHIAIINA CPEIH MY>KCKOTO HaceJIeHHUs B Bo3pacte oT 18 mo 49 et B
9KOJIOTMUecKH HeOnaronpusTHoM perrone IIpuapanbs — r.Apsic FOxxH0-Kazaxcranckoii 001acTi BBISIBICHO:

— BO BCEX TPYIIAax OMNpeJiesieHa pacIpOCTPaHEHHOCTh CYOKIMHUYECKOTO THIIOTHPE03a, PEBBILIAI0Iast

CPEIHIOI0 PACIIPOCTPAHEHHOCTh JTAHHBIX TATOJIOTUN B TIOMYJISIUH;

— 0COOEHHO BBICOKHME MOKA3aTeNH HapymIeHUs (PYHKIMH IIUTOBUIHON JKeJIe3bl B BHJIE CyOKITMHIIECKO-
T'0 THITOTHPEO3a OBIJIO 3apETUCTPUPOBAHBI B CaMOi MOJIOZON Bo3pacTHOH rpymire 18-29 net u 4049
netr — 18,67 % uccienyembix Myx4dnH. B Bo3pacTHOU rpymnme 18—29 et Tak ke 0OTMeYaeTcs MOBBI-
LIEHHE YPOBHA MaJIOHOBOTO auanpiaeruaa (M+m — 0,84+0,05 MkMoib/i) B miia3Me KpoBHU OTHOCH-
TEJIHHO APYTUX BO3PACTHBIX TPYIII;

— MakCHMAaJIbHBIE TTOKA3aTeNH PaclpOCTPaHEHHOCTH MaHu(ecTHOro runorupeo3a — 4 % 3aperucrpu-

pOBaHBI B BO3pacTHOH rpymie 30-39 merT.
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ApaJn eHipiHaeri 3K0JOrUsJIbIK KAFBIMCBI3 aliMaKTa TYPAaTbIH

ep axaMIapiabiH KaaKaHma 0e3iHiH GyHKIMOHAIABIK KaF/AalibIH 0aranay

Maxkanana Onrycrik Ka3akcran o6ibichl ApbIc KanachlHaa jKyprisren KaparaHabl MEMJICKETTIK MEIUIHA
YHUBEPCUTETIHIH FBUIBIMHU-3€PTTEy TOOBIHBIH 3€pPTTEY HOTIXKesepi kepceTinreH. Ocl OHIpAIH TYPFBIHAAPHI
Apai anaTeIHBIH Tepic acepiH kepim oTelp. Kazakcran PecmyOnmkachbIHBIH OCBHI ©HIpIHAE PENPOIYKTHBTIK
JKacTarbl ep aJaMIapiAblH apachblHAa JIMHNONEePOKCHAAIMS YPHICTEpiHIH JKOHE KalKaHIma Oe3iHiH
(hyHKIMOHAIABI JKaFmaiilH Oaranay MakcateiHnal8 OeH 49 jxacka JCUIHTI apalibIKTa PENpOIYKTHBTIK
JKacTtarel 225 ep amaMmap TeKcepuial. AJNBIHFaH HOTIDKENEpAEH 3epTTeNreH ep  agaMaapia
JMMONEePOKCHAALIMS YPAiCTepiHiH Oy3bUTYbIH XoHE KaJlKaHIIa Oe3iHiH KbI3METTEpiHiH TOMEHICTeHIH Kopyre
Gonasl.

A.B.Kubaev, B.Zh.Kultanov, T.T.Edilbaeva,
Zh.G.Ibraibekov, D.B.Okasov, A.A. Turmuhambetova

Evaluation of the functional state of the thyroid gland men ecologically
unfavorable Aral Sea region

Article presents the results of research conducted by the scientific research team of Karaganda State Medical
University in the town of Arys, South Kazakhstan region. The population of the region is experiencing the
negative impact of the Aral Sea disaster. The study involved 225 men of reproductive age from 18 to 49 years
in order to assess the functional state of the thyroid gland and lipid peroxidation in men of reproductive age in
the region of the Republic of Kazakhstan. The results showed a violation of lipid peroxidation and reduced
thyroid function in men surveyed.
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Paleogeography arid zone of Kazakhstan

Modern Kazakhstan deserts for many geological epochs were areas of the Earth's crust immersion. As a re-
sult, there marine and continental powerful unconsolidated sediments have accumulated. The alternation of
the sediments indicates a change in repeated transgressions and regressions of the sea caused by centuries of
slow vertical oscillation of the land. The complexity of the geological structure of Kazakhstan conditioned by
participation of the different rock complexes. The age of rocks varies widely. Paleogeographic history of the
arid zone shows the relation of the present topography of the arid zone with ancient geological structures

Key words: deserts, Kazakhstan, arid zone, paleogeoraphic history, geological structure, geological periods.

Arid zone of Kazakhstan covers the northern half of the Caspian depression, Mugodzhar hills, southern
part of Turgay plateau and Kazakh uplands, Zaysan depression. In the south, it is limited by the foothills of

the Tian Shan, Dzungarian Alatau, Saur-Tarbagatai mountain system and the state border with the CIS coun-
tries (see Table, Fig. 1).

The main geographical characteristics of the deserts
(by T.A.Saiko, 1986; with contractions) [1]

Table

. - Absolute Absolute Average annual
. Geographical S, th. sq. Prevailing . . o0
Title . . maximum T, | minimum T, precipitation,
position km. altitude, m 0 0
C C mm
Ustyurt and 42 —45n.l;
Mangyshlak 51 58cl. 200 200 — 300 +42 -40 80 — 150
Aral Karakum 46 — 48 n.l; 35 400 42 4 130-200
57 —65e¢.l
Betpakdala 44 —46nl; 75 300 — 350 +43 38 100-150
67— 72e¢l
Muyunkum 43 —ddnl; 40 100 — 660 +40 45 170-300
67— 73 el

Modern deserts of Kazakhstan were areas of immersion of the earth's crust for many geological epochs.
As a result, there marine and continental powerful unconsolidated sediments have accumulated, the alterna-
tion of which indicates the replacement of repeated transgressions and regressions of the sea, caused by the
slow secular vertical oscillations of the land. The complexity of the geological structure of Kazakhstan is

caused by participation of different rock complexes, age of which varied within wide limits.
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The most ancient rocks of the Pre-Paleozoic stage detected in the Mugodzhar hills, in the southern part
of the Turgai depression, within the Atasu-Mointy watershed. In the Western Balkhash Precambrian deposits
are widespread in small areas. Its outcrops are confined to a narrow fault blocks. They are known in the hole
Karakamys, Sarytum tectonic zone and presented by Precambrian formations: granite-gneisses, crystalline
schists, sandstones. Cambrian deposits have limited distribution. They are composed two narrow tracts ex-
tending in a northwesterly direction. The first tract stretches along the southwestern foothills of Shu-Ili
mountains. Spatially it coincides with Zhalair-Naiman deep fault. The second, or Sarytum, traced from the
south-western end of Lake Balkhash to the north-west. The lower part of the Cambrian is represented by
porphyries, tuffs of basic composition, tuff-sandstones. The middle part consists of tuff-siltstones, tuffites
and tuff-conglomerates. The upper part is represented by limestones, conglomerates and grits. In General, in
the Cambrian, most of the territory of Kazakhstan was represented by the sea, above which towered the is-
lands arising as a result of Caledonian orogeny. To the west of the island arcs was located land, which occu-
pies part of the Caspian depression and Ustyurt [1].

In the Ordovician geological regime any fundamental changes have not been undergone. Eastern out-
skirts of Kazakhstan is a complex archipelagos of islands, erosion of which leads to the accumulation of clay
and siliceous sediments. Ordovician deposits are widely developed in the central parts of Kazakhstan, repre-
sented by sedimentary and volcanic rocks. In the western Balkhash their outcrops reach out along Sarytum
zone of fracture to the south of Kaib granite massif to the Balkhash lake. In Zhalair-Naiman flexure sedimen-
tary deposits is dominated, with a thickness of 200-300 m., formed at the base of the carbonate facies,
changing higher by terrigenous formations. In Sarytum flexure in the Ordovician effusive activity was in-
tensely manifested. Thickness of effusive-sedimentary sequence is about 900 m. Deposits of average part
distributed along the southern coast of the Akkerme bay and are represented by gray, light gray sandstone
and siliceous shales.

‘-._.\\;'

Figure 1. Schematic map of the arid zone of Kazakhstan [2, 3]

The upper part of the Ordovician period established by Upper Caradocian superstage and Ashgil stage.
Deposits of the Upper Ordovician are characterized by facies uniformity. Numerous lenses of limestone and
conglomerates with small unsorted pebbles are in Sarytum flexure. End of Lower Silurian was marked by the
manifestation of a powerful folding. From the sea bottom have been raised new ranges, which increase the
area of previous islands. In other areas, on the contrary, zone of intense subsidence and sediment accumula-
tion was revealed. During the Upper Silurian areas which are occupied by sea, was gradually decreased and
by the end of the Silurian sea conditions had already appeared in small areas. From coast of the Balkhash
lake in a northwesterly direction to the tract Karakamys reef limestones reach out by two lines. In the area of
Lake Kashkanteniz to Upper Silurian sediments interbedded sandstone, siltstone, calcareous sandstones at-
tributed. Intrusive activity related with the tectonic movements of the upper Silurian. More ancient imple-
mentation of magma were expressed by ultrabasic and basic rocks. To later phases of folding granodiorite
and plagiogranite intrusions confined. In the beginning of the Devonian sea was only in the north of
Mugodzhar hills and Dzungarian Alatau. Continental conditions prevailed in the rest of the territory. They
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had occupied an extensive area from the Akkerme bay to the Saryshagan bay. Lower Devonian deposits are
distributed to the south-west from the st. Mynaral and north of Kashkanteniz lake. The upper pack is com-
posed of volcanics, to which joined basalt porphyrites near the snaps. Formations of lower-middle part ex-
tend from coast of the lake Balkhash in a northwesterly direction to a dry riverbed Kyzylespe. Red-
terrigenous rocks bared to the west of the bay Akkerme. Thickness of volcanics of Lower-Middle Devonian,
filled with a variety of extrusive and subvolcanic solids, represent the porphyry formation of Late Caledoni-
an imposed volcanic belt. Its formation is completed in the Late Devonian-Early Carboniferous by introduc-
tion of large granitoid intrusions. Upper Devonian deposits are represented by terrigenous formations and
divided into marine and continental-lagoon sediments [2].

Intense tectonic movements of Carboniferous turned the unstable movable area of sedimentation in the
eastern outskirts of Kazakhstan's to the territory with well-expressed tendency to uplift and denudation. Car-
bon deposits in the Mugodzhar hills presented by coal-bearing facies, changing in the upper horizons to the
limestones. In Turgay depression formation of carbon consist of limestone, porphyrites, tuffs. In the western
Balkhash region carbon material is marked in small superimposed troughs — Kashkanteniz, Akzhar-
Sarytum, Karakamys, Mynaral, Kyzylkemer, Kulanketpes and Alakol. Tournay deposits of lower division
are known in all the troughs of Western Balkhash (Fig. 2).

Figure 2. Schematic paleogeographic map of the Early Cambrian [4, 5]

They are represented by sandstones, siltstones, limestones and conglomerates, composing wings of
Kashkanteniz, Akzhar-Sarytum, Karakamys and Mynaral synclines. Favorable conditions for the accumula-
tion of coal-bearing strata has created in the border zone of immersion between Caledonian structures in the
Western part of the Kazakh uplands and an area of increased development of Hercynian structures, located to
the East. In this area there was a powerful thickness of coal-bearing sediments of the Karaganda coal basin.
In Perm there has been a sharp differentiation of tectonic movements. Geosynclinal regime almost the entire
territory of Kazakhstan passed to the platform. In the interest to us zone sea conditions are preserved only in
the Caspian depression, in the west of Mugodzhar hills, on Mangistau plateau. In the Caspian depression
Permian deposits are represented by salt-bearing strata, overlain by brightly-colored layer of Permian-
Triassic formations.

The Permian sediments of the Caledonian orogeny in the Central parts continue Carboniferous sedi-
ments, represented by sandstones, siltstones and freshwater limestones. In Zhezkazgan depression marked
lower Permian salt-bearing sediments. In the Balkhash region the cut of Perm formations is expressed by
continental volcanic-clastic formations. On Mangyshlak plateau continental red deposits are replaced by
saliferous-lagoonal deposits in the Caspian depression (Fig. 3).
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Figure 3. Schematic paleogeographic map of the Ordovician Period [4, 5]

In the geological history of development of the Earth Triassic is the period, when the land was most
widespread, and sea conditions are preserved in narrow strips of geosynclines. However, the western part of
Kazakhstan at that time was still under the influence of the sea regime. In Mangistau’s Karatau thick strata of
Triassic marine sediments are marked. In the area of Lake Baskunchak detected outcrops of conglomerates,
sandstones and clays of the Triassic age. On the remaining area continental conditions have existed. On the
territory of Kazakhstan Triassic climate was characterized by alternating of pluvial and xerothermic periods.
In the west sea transgression has a softening effect on the climate. End of Triassic marked a noticeable in-
crease in humidity and development of abundant flora, what has caused the accumulation of coal-bearing
strata. In Jurassic continental regime was observed in most parts of Kazakhstan. In the middle and upper Ju-
rassic sea conditions observed in the west. Lower Jurassic deposits in the Ural-Emba region and Mangistau
plateau are represented by the accumulation of river and marine sediments. In areas adjoining to Mugodzhar
hills, in Turgay depression, in the central parts, in the Karatau range and Mangistau plateau accumulation of
sediment was continued. At the end of the Middle and the beginning of the Upper Jurassic sedimentary cover
of Turan plate was formed. From that time until the end of the Miocene sea repeatedly occurred on the terri-
tory of the Turan plate. The late Cretaceous and Paleogene transgression were the most extensive. Arid and
hot climate of the Triassic replaced by humid climate of Jurassic.

The weathering crust of this period is characterized by light-colored, because warm and humid climate
contributed to the emergence leached and bleached siliceous or kaolin rocks.

In the Cretaceous sea conditions are preserved in the south-west of Kazakhstan. The most wide dissem-
ination sea receives in the Upper Cretaceous. At this time, the entire western part was exposed to the Upper
Cretaceous transgression. In the Caspian depression Lower Cretaceous sediments are mainly marine. Charac-
teristic feature of the Upper Cretaceous is the white writing chalk. The climate of the Cretaceous is charac-
terized by dryness. However, wide dissemination of red color sediments and processes of formation of baux-
ites, indicate the alternation of dry and wet periods (Fig. 4).

Figure 4. The spread of modern deserts and semi-deserts [4, 5]
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Continental conditions in the early Oligocene was marked in the Mugodzhar hills, Kazakh uplands and
in the South-East of the country. Paleogene deposits are widespread in Ustyurt, in Turgay depression, in the
Aral Sea region and in the Karatau. Paleogene sea occupied territory along the northern margin of Kazakh-
stan. From the Aral region sea was spread to the North, washing in the West Mugodzhar hills, on the East —
Kazakh uplands. The composition of the Paleogene deposits is characterized by variegation. In the West ac-
cumulated sands with glauconite, in the North — siliceous formations, in the South — carbonate sediments
and clay. From the middle Oligocene the long process of the Alpine folding, sea regression, rising of the land
began. The climate becomes drier.

Neogene period is characterized by the transgression of the Sarmatian sea, the remnants of which are
the Black and Caspian seas. The Eastern shore of the Sarmatian sea extends from the southern outskirts of
the Mugodzhar hills and modern Aral sea to the lower Tedzhen. Extensive lowlands, formed on the place of
the departed Paleogene sea, were composed of river, wetland and lake sediments. On higher parts, there was
an accumulation predominantly of brown and red clay material. In the Neogene began renewal of river activ-
ities, and modern hydrographic system was formed to the end of the period. In early- and mid-Pliocene time
Caspian Sea existed as two isolated basins. The sea, which occupied the South Caspian depression, fed by
waters of paleo-Amudarya, and the sea of Middle-Caspian depression fed by waters of paleo-Volga. In the
beginning of the late Pliocene was aridization of the climate of aligned spaces of Central Kazakhstan, where
instead of woodland and semi-savannas have any significant areas of steppes and deserts.

In the Quaternary period there were repeated fluctuations in the level of the Caspian Sea. Baku, Khazar
and Khvalynsk transgression captured the western part of the Turan plate. The most significant was
Khvalynsk transgression. During this period, the Caspian Sea level rose for 50 meters above the present, and
the sea spread up to 560 east longitude. Quaternary deposits are developed everywhere. They are very differ-
ent in coloration from the more ancient deposits of gray and yellowish-gray, reflecting the changing of cli-
matic conditions in the direction of cooling. In the Caspian basin the lower Quaternary deposits are repre-
sented by marine sediments. On the plains of Turgay Lower Quarternary formations embedded in the ancient
valley of Pliocene age. Mid-Quaternary sediments spread wider, and formed themselves into already heavily
changed conditions. Mountains climbed, ruggedness of the terrain increased. The increase of humidity
caused the whole complex of terraces. In comparison with the more ancient, they are better expressed in the
relief, but in relation to young, enough changed by subsequent tectonic and denudation processes. Upper
Quaternary sediments begin by sediments of xerothermic epoch — eolian sands of Kyzylkum, Muyunkum,
South Balkhash and the Aral Sea region. Lacustrine deposits fulfilled both ancient and young depression.

Modern formation are represented by variety of genetic types. In the Caspian depression in the Holo-
cene series of fluctuations in the level of the Caspian Sea was followed. All sea level fluctuations are marked
by complexes sediments forming of terraces and ancient beach ridges.
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Ka3zakcran apuari 30HaChIHBIH NAJI€0Teorpadusichbl

KaszakcraHHbIH Ka3ipri Imenai ayfaaH[Iapbl y3aK JKbUIFBl T'COJOTHSJIBIK KE3CHICPACH Oepi Kep KbIPTBICHI
TOMEHJETIIreH aiiMakrap 6oubin Tabbu1bl. COHBIH HOTHKECIHAE OYJI XKeplieplie TeHi3 KoHEe KOHTHHCHTANIIBI
Gopnbuiiax merininepi xxunanran. [llerinainepain aaMacysl KYpIIBIKTEIH Facspiaap Ooibl Tik TepOemnicTepi
acepiHeH TeHi3AiH OipHelle peT TPaHCTPECCHsi MEH perpeccHsra yiiblparanblH manenneiini. KazakcranHbiH
T'eOJIOTHSUIBIK KYPBUIBICBIHBIH KYPJEUIri Tay MXbIHBICTAPBIHBIH Op TYPJ KeIICHAEPIMEeH, JKachIMEH e
GailnaHpICTBL. APUATI 30HaHBIH ManeoreorpadusuiblK Tapuxbl Kasipri xep OefepiHiH eXKeNnri TeoJIoTHsIIbIK
KYPBUIBIMIAPBIMEH OaiTaHBICBIH KOPCETei.
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ITaneoreorpadus apuanoi 30ub1 Kazaxcrana

CoBpemMeHHbIe MycThIHM Ka3axcTaHa B TeYeHHE MHOTHX I'€0JOTHYECKUX 30X SIBJSUINCH palOHAMH HOTpYXKe-
HHS 36MHOH KOpBI. B pesynbrare 3/1eCh HAKOMMINCh MOPCKHE U KOHTHHEHTAIBHBIC MOIHBIC PBIXJIBIC OTJIO-
xkeHusl. UepenoBaHHE OTIIOKCHUH CBHICTEIBCTBYET O CMCHE HEOJHOKPATHBIX TPAHCTPECCUH M perpeccuii
MODs, BBI3BIBAEMbBIX MEIJICHHBIMU BEKOBBIMH BEPTHKAJIbHBIMU KoJieOaHUAMH cymd. CI0KHOCTh reoJoruye-
ckoro crpoeHus Kazaxcrana o0yciioBieHa y4acTHEM Pa3HbIX KOMIUIEKCOB FOPHBIX MOPOJ, BO3PACT KOTOPBIX
BapbUPYET B LIMPOKHUX Ipezaenax. [laneoreorpaduueckast HCTOPUS apUAHOIT 30HBI IOKA3bIBAET CBA3b COBpE-
MEHHOT0 peJibedha apuIHOH 30HbI C IPEBHUMH T'€OJIOTHYECKUMH CTPYKTYPaMH.
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Mapping air pollution by means of the program ArcGIS 10

This article is devoted to modelling of contamination of air medium of industrial center evolve three phylum
of sources of influence: the industrial enterprises, motor transport and private sector. In this article process of
mapping of contamination of air basin by the industrial exhausts, leading the greatest contribution to contam-
ination of city air is described on the example Karaganda. Exhausts from the industrial enterprises are consid-
ered as set of point sources, each of which has the characteristics on frame and volumes of exhausts. The cho-
sen mathematical model calculating diffusion of pollutants in atmosphere is based on use of the equation of
conduction. Prevalence of pollution for enterprise limits is predicted. The Gauss model is used at calculation
of dispersion of admixtures in the conditions of local weather conditions. The forecast of volume of concen-
tration of contaminants in a ground layer of a free air is carried out.

Key words: ecology, cartography, atmosphere, city, industry, mathematical model, program ArcGIS 10, con-
tamination of municipal air, relief, landscape.

In this article is determined one of the methods of ecological mapping of aerial contamination Karagan-
da-Temirtau industrial regions. Atmosphere as is characterized the most dynamical medium by complex ex-
istential dynamics of levels of impurity level. In this connection for exposure contaminations in such dynam-
ic medium in yielded article are used a mathematical model of Gauss. It is revealed that the mathematical
model spread disperse particles is one of most convenient mathematical models for calculation of contamina-
tion depending on distance, having shown good efficacy and simplicity in calculations.

Environmental conditions, which worsens with each decade of the active industrial activity of the per-
son makes, look for more and more committed by methods of observation of environmental surround.

Human's need to control of ecological environment has led to the development of the new major direc-
tion of thematic cartography- environmental mapping. A variety of thematic content of environmental cards
due to the area of their practical application (biological, geological, medical, social science, etc.) [1]. For the
environmental mapping of interest are objects, the role of the environment for which plays a geographical
shell of the Earth- complex multicomponent system, each component of which is determinant of form and
the state of all other components, as they are all interdependent and interact with each other. Therefore, one
of the fixed assets in the graphical modeling of the natural environment for the problem solving the regulated
nature is the environmental mapping.

The atmosphere as the most dynamic environment is characterized by a complex space- time dynamics
of the levels of the content of impurities. In each given time the level of contamination of the atmosphere
over a certain territory or in one or another point is determined by the balance on individual parameters so-
and their aggregate. In a base of the balance are [2, 3]:

—receipt of pollutants from the aggregate anthropogenic and natural sources within the considered the

territory;

—receipt of pollutants from sources of outside the considered the territory, including remote(far the

transfer);

— the formation of pollutants as a result of the secondary chemical processes in the most atmosphere.

In the expenditure balance are:

— take- out of pollutants beyond the considered the territory;

— deposition of pollutants on the earth surface;

— the destruction of pollutants as a result of processes of self- cleaning.

Mapping sources of air pollution is carried out on the basis of data inventories, statistical reporting vol-
umes of emissions and generalizing materials. These inventories get in the development of materials of envi-
ronmental regulation on the general plans of enterprises in the scale 1: 500 — 1: 5000. At the same time is
shown planned the position of emission sources included in the inventory, and their numbers through the list.
Characteristics of sources (name, the specific emissions of individual corpuscles in g/s, operating mode
source) is given in the table materials and is used for calculations of the scattering of the maximum one- time
of emissions.
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At mapping of contamination of air medium, there is a necessity of fast processing of a considerable
quantity of the various information. Depending on degree of complexity of a mathematical model applied,
thus the quantity of input parameters can strongly be varied. Attraction of more exact models involves intro-
duction of new phylum of the data. Use of tools modern GIS allow to computerize processing of the neces-
sary initial information and to receive results with the high existential permission [4].

Generally all initial data for mapping of contamination of air basin of an industrial city can be broken
into three basic phylum:

—the data on frame and volumes of exhausts, phylum and properties of sources of the contamination

adhered to a card;

—the data on conditions of diffusion the contaminations including the meteorological data, boundary

conditions for meteorological fields;

— the data about a relief and properties of a spreading surface over which there is a contamination con-

duction (a roughness, albedo, etc.).

All process of building of cards of contamination with use of GIS-TECHNOLOGIES can be broken in-
to some stages.

At the first stage the cartographical basis is prepared. It represents a panel of thematic beds which, first,
contain the initial information for modelling (a locating of sources of contamination, the relief, a landscape),
secondly, reflect the information necessary for the analysis of results and reception of a definitive card of
contamination. At this stage the dimensions of area corresponding to a task in view are defined. The database
on contamination sources is prepared. The binding of the data to a card is manufactured.

The second stage includes direct preparation for modelling. As the data about meteorological fields, a
relief and properties of a spreading surface represents impure sizes on space, for numerical modelling of con-
tamination which is made, as a rule, on some regular grid, continuous on space the data of this kind is led to
a discrete kind. For this purpose the necessary information is represented in a kind of grid — that (grid)
which receive as a result of processing of initial vector beds. At this stage of preparation of the data the mod-
ern tools, GIS are involved, allowing the computerizing processes of transformation and generalization of the
pristine information on a card.

The third, the closing stage, includes carrying out of calculations on model. The calculated fields of
concentration of pollutants are represented in a kind of grids. At this stage finish machining of results and
reception of cards of an assessment or the contamination forecast is manufactured.

At modelling of contamination of air medium of industrial center evolve three phylum of sources of in-
fluence: the industrial enterprises, motor transport and a private sector. In yielded article, on an example Ka-
raganda, process of mapping of contamination of air basin by the industrial exhausts leading the greatest con-
tribution to contamination of city air is described. Exhausts from the industrial enterprises are considered as
set of point sources, each of which has the characteristics on frame and volumes of exhausts. The chosen
mathematical model calculating diffusion of pollutants in atmosphere is based on use of the equation of con-
duction.

On an incipient state of preparation for work was it is taken satellite image in scale 1:500 000, Kara-
ganda-Temirtau of an industrial zone. For an assessment of degree of contamination of air basin generally it
was necessary to receive following thematic beds:

1) the rivers and reservoirs (area) — a theme including polygonal aqueous objects;

2) the rivers (line) — a linear theme where linear objects in scales of investigated terrain represent the
small rivers, streams and canals;

3) a green region — the polygonal theme including in the form of objects gardens, woods, parks;

4) moors — representative enough polygonal theme for vicinities of Barnaul on which suburb the river
Ob with sets a duct proceeds;

5) horizontals of heights — the polylines displaying the information on a relief;

6) city quarters the polygonal theme representing either inhabited, or industrial quarters of a city;

7) separate constitutions — set of the small polygons describing settlements, summer residences and
other leaky buildings;

8) roads — the linear theme, which objects are either the railways, or highways of a various category
having various phylum of a road coating.

As a result of numbering and the subsequent transformation of co-ordinates the basic panel of thematic
beds in geographical co-ordinates on area (a square with the side of 30 km), covering region and its vicinities
has been received.
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As the initial information on contamination sources was the joint-stock company database of «Arselor
Mitall» is taken. On each source of contamination, there was an information on diameter and tube height,
volumes, speeds, temperature and chemical composition of exhausts [5-6]. After a binding of base to a used
card the additional point coating which objects corresponded to a site of industrial tubes has been received.

In offered work the mathematical model of Gauss is used (Fig. 1). This formula:

- 1y 2
x(x,y,z) =Lexp —— y—2+—2 ,
2n0,0,U 20, o,
where x — Centre concentration of contamination in points (X, y, z); O — Vigour of exhaust r/c; U — speed
of a wind of km/s; V' — direct diffusion; K — conversion factor=1*106; o,, a 0. — deviation across and

verticals; Us — speed of a wind at exhausts, km/s.

Coordinate system
Ve Direction of the wind
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Figure 1. Gaussian dispersion model in coordinate system

To count on a mathematical model, we use a special program (Fig. 2):

w Gaussian Dispersion Model Calculator -

{ - MowHocTe BRISpOCA. e A u - CpeaHas ckopocTe BETRA, MAC

Gaussian Dispersion Model Calculator

Bepcua: 1.01
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EPSAHGI BEWECTE N0 MOAEAM pacceHEaHkA Mayeca

AeTop: Typeo Cepren
Aapec: Kasaxcran, r. CrenHoropck

BCE SaMEYIHUA W NPEA0HKEHUA HANPAENANTE Ha e-maill:  teib3@mail.ru

KOHWEHTpPaUHA B TOYKE C KOOpPAHHATaMH (X, ¥, 2], Meri/m3

Pacyurare

0.0001089

Figure 2. Gaussian Dispersion Model Calculator
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Now the calculated data transfer to the card:
1. A basic set of layers Karaganda Temirtau industrial area (Fig. 3).
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Figure 3. A basic set of layers

2. As the contamination of the object was taken, the company Arcelo Mittal on the map and find the
source shown by symbols [7, 8].(Fig. 4).
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Figure 4. Space image Temirtau metallurgical factory

3. It calculates the distance according to the wind direction (Fig. 5).

Onepawms Bwa Mcrowsex Kapri Cnow Memos GPS Mapamerp Moscus

Figure 5. Distance calculation
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4, After entering data through a special program we get sample data of the pollution distribu-
tion (Fig. 6) [9, 10]:
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Figure 6. The calculation of the pollution distribution [11,12]

And results (see Table).
Table
The predicted prevalence of pollution
Distance from the source.m. The amount of harmful substances mg / m’
100 0,003
500 684,3
1000 783,2
1500 571,6
2000 352,1
3000 173
5000 66,06
7000 34,4
13000 12,5

7. As a result of combining all the data we obtain a map of air pollution (Fig. 7).

AyaHbiH nactaHy kapracsl
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Figure 7. Air pollution map

The proposed technology mapping showed its practical effectiveness, and can be used for various tasks
estimation of anthropogenic impacts on the environment.
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C.A.Tamkanos, 1.0.CeliTkanueB

ApkI'MC 10 6arnapiaamacel kKeMeriMmeH
aTMoc(depaHbIH JIACTAHYbIH KapTOrpadusiay

Maxanazna ArcGIS 10 Oarmapiamacs! @HAIPICTIK OPTAIBIKTHI KapTorpadusiay Ke3iHzae yII acep eTy Ke3iepiH
afKpIHAANIBI: OHIIPICTIK MeKeMenep, aBTOKOJNIK JKOHE JKeKe MeHINIK cekTop. KaparaHgsl Kamachel
TEPPUTOPHUSACHIHBIH aya OacceilHHIH OHIIPICTIK JacTaHybIHBIH Kaprorpadusuiay MpoLeci CHIIATTajFaH.
OHJIipiCTIK OpPBIHIAPBIHBIH JACTAHYBl HYKTENIK OOBEKTUIepiHIH JKUBIHTBIFBI perinae Oepinmi. Taxmanrau
arMocdepamarpl JacTayIubl 3aTTapibl OODKAMAANUTBIH MATEMATHKAIbIK MOJETb ayaJarbl 3aTTapiAbIH
TachIMaJbl HETi3iHe KYpbUIFaH jKoHE Kep OelepiHiH e3releniri e ecenke aabHbl. JlacTaymibl 3aTTapabH
KOCIMOPBIH IIeKapachIHAH acaThIH TEPPUTOPHUsIFA JeHiH OODKaMIbI Tapalybl €CenTeNi Il

C.A.Tamxkanos, 1.0.CeliTkanuen

KaprorpadupoBanune Bo31ylIHOro 3arpsi3HeHUs1
npu nomoumu nporpammsl ApkI'MC 10

B crarse Ha npumepe r. Kaparanaer onmca nporecc KapTorpagupoBaHus ¢ HOMOIINBI0 porpamMsl ArcGIS
10 3arps3HEHUs] BO3AYLIHOTO OacceifHa MPOMBIIUICHHBIMHA BBIOPOCAMH, BHOCSIIIUMH HAaHOOJBINNH BKIaJ B
3arpsi3HEHHE TOPOJCKOTO BO3/yXa. BBHIOPOCH! OT MPOMBINUICHHBIX MPEINPUATHI pacCMaTPHBAIOTCS KaK CO-
BOKYITHOCTh TOUCUHBIX HCTOUYHHUKOB, KaX/IbIi U3 KOTOPBIX HMEET CBOM XapaKTEPUCTHUKH 10 CTPYKTYpe U 00b-
eMaM BBIOpocoB. BriOpaHHass mMareMaThueckass MOJEINb, BEMHCIIOMAs PACHPOCTPAHEHUE 3arpsI3HSIONINX
BEIIECTB B arMmocepe, OCHOBaHA Ha KCHOJNB30BAaHWU ypaBHEHWs mepeHoca. CHIporHO3UPOBAHO
pacipocTpaHeHUe 3arps3HUTeNel 3a mpenens! npeanpustus. McmonezoBana mozens ['aycca mpu pacuere
paccessHUsl pUMecel B YCIIOBUSIX MECTHBIX METEOPOJIOTMYECKHX yclIoBHHA. OcCyIecTBIeH NMPOrHo3 oobema
KOHLICHTPALM 3arpsA3HUTENCH B IPU3EMHOM CJI0€ aTMOC(EPHOTro BO3/IyXa.
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Economic-geographical approach for developing small and medium businesses in
central Kazakhstan

This article defines the specific tasks for the development of small and medium businesses (SMB) in the spe-
cific conditions of Central Kazakhstan and projectedthe priority development of the cities of two levels.These
cities can become Karaganda, Temirtau, Zhezkazgan, Satpayev, Balkhash.Enhancing the role of small and
medium businesses (SMB) in Central Kazakhstan requires the study of world experience and search of the
most suitable economic-geographical approaches to solving the problems of development and the territorial
organization of the considered sector of the economy. In this regard, the authors consider that the proposed
economic-geographical approaches to socio-economic development of the region in conjunction with eco-
nomic and geographic conditions will bring SMB on the trajectory of substantiated development, which
meets the standards of medium and highly developed countries.Conducted workconfirms the relevance of the
research results of the economic potential of Central Kazakhstan’s to develop the Concept of small and medi-
um businesses development, since the spatial organization of the territory turns into a major factor of social
and economic development.

Key words: Central Kazakhstan, small and medium business, spatial organization of the territory, the interna-
tional division of labor, growth poles, regional cluster, territorial-economic system, economic macro-region,
economic specialization, innovation and industrial development, polarized development, the Central Asian
region, polycentric development, small and medium-sized cities, market economy.

Enhancing the role of small and medium businesses (SMB) in Central Kazakhstan requires the study of
world experience and search of the most suitable economic-geographical approaches to solving the problems
of development and the territorial organization of the considered sector of the economy. Prepare the new
General Scheme of the spatial organization of the territory of the Republic of Kazakhstan caused by imple-
mentation of the Strategy of industrial-innovative development and the gradual transition to the Strategy of
industrial-innovative development, the major part of which should be theentrepreneurial activities — the
sphere of small and medium- businesses.

This means that the economic policy of the state is focused on a better, more efficient use of available
economic capacity, including research and production and innovative potential of cities, towns and villages,
as well as the transition to high technologies and environmental management.

For this reason, the main goal of the development of small and medium businesses can be formulated as
the creation of socio-economic, infrastructural, legal and other conditions and prerequisites, which will con-
tribute to enhance the role of small and medium businesses in the spatial organization of the investigated
regionterritory. This approach involves the specification of functions of the state, society and business in the
development of small and medium businesses, taking into account economic and geographical conditions of
each settlements, primarily urban settlements [1].

For the development of small and medium businesses in Central Kazakhstan we identified the following
tasks: 1) raising the level of population concentration and population size of cities to a level that does not
cause a threat of their degradation; 2) approximation of the structure of employment in small and medium
businesses to the parameters, that are characteristic of the post-industrial countries, depending on the popula-
tion of the city; 3) accelerated development of transport, engineering, market, innovation infrastructure for
enhancing domestic and foreign investors; 4)the formation of systems of populated areas and types of settle-
ment of Central Kazakhstanpopulation, which meets the economic-geographical, geopolitical, regional posi-
tion, with the aim of deepening intra-regional, national and international territorial division of labor.

Based on the spatial organization of the territory and the population resettlement of the Republic of Ka-
zakhstan until 2030, developed by the Institute of Economic Researches in the specific economic-
geographical conditions of Central Kazakhstan envisages priority development of cities of two levels:

1) two or three major cities-leaders nationwide level, and in the future — the Central Asian level (po-
tential city can become Karaganda), which will become the most important nodes in the Eurasian system of
commodity, financial, technological and cultural exchanges; City leaders must become the centers of growth
poles, integrated into global, regional and national markets, and to act as a «locomotive» for all other regions
of the country;
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2) supporting cities ofnational and regional levels, concentratingin itself an economic activity in their
regions and act as a catalyst of formation of competitive regional clusters and ensuring the integration of the
regions in the national and foreign markets. These may be the cities of Temirtau, Zhezkazgan, Satpayev,
Balkhash [2].

Integrated territorial development envisaged in terms of existing territorial-economic systems: 1) eco-
nomic macro-regions, including two or more regions of the country depending on geographical situation,
economic specialization and level of cooperation, community of transport systems; 2) regions, within the
same region or city of republican value and 3)subregions, within one or more areas [1].

Formed in the present strategic axes of development and economic macro-regions (regions, subregions)
will be the basis of the system of population settlement and will form appropriate settlement macro-zones
(North, South, Central) and systems of populated areas (macro-regional, regional and subregional).

In conditions ofmarket economy, the challenge is not to eliminate inter-regional imbalances, but to cre-
ate conditions for rational territorial organization of economic potential, efficient use of natural, economic
and labor resources, geographical location.

For a long time it was thought, that in place of the concept of uniform development of the territory must
come the concept of polarized development, where the «poles of growth» may be the most dynamically de-
veloping cities or regions that are integrated into regional and global markets and acting as «locomotives»
for all other regions of the country. Such development as a method of territorial and sectoral organization of
national economy, based on the principles of domination of industrial development, in which man becomes
the appendage of production to the detriment of the quality of the environment, cannot be a doctrine of civi-
lized development of Kazakhstan in conditions of globalization of the world.

In this regard, along with measures to ensure in the whole country the conditions for the growth of eco-
nomic activity, at the central level priority for regulation should be polycentric development.Polycentric de-
velopment is the basis of the methodology of the spatial organization of the territory of the developed coun-
tries — the development of urban agglomerations, urban regions andthe whole territory ofcountries, without
bringing the number of population of agglomerations to critical indicators, with a view to ensuring high lev-
els ofquality of lifeof the entire population. Objects of such regulation will not only cities or regions-leaders
within their administrative boundaries, but also part of the territories of adjacent to them administrative-
territorial units, interconnected by common commodity, financial, technological flows. All efforts of the re-
gional authorities will be concentrated on the elaboration of development strategies (competitive strategies)
of their regions and main cities, their incorporation into the overall strategy of positioning the country on the
regional and global markets, specific issues for the development of regional clusters.Regional strategies will
be focused not on the achievement of competitive advantages in relation to other regions of the country, but
on the implementation of the principle «from the competition of regions — to cooperate» and through it —
to achieve competitiveness on a regional scale [1].

This primarily concerns the issues of regulation of development of small and medium-sized cities. The
main purpose of the regional policy of the state in the long term is to create conditions for the effective use of
all factors of economic growth of regions and the country as a whole, ensuring the integrity of the State and
the unity of its economic space on the basis of rational territorial division of labor, improvement of living
standards and environmental improvements.

Violation of the reproductive process and stabilization of the foundations of regional concerns in the
1990s led to a depression state of the small and medium-sized cities of Kazakhstan, including Central, which
are the important elements of a unified territorial system of distribution of productive forces of the Republic.
As a result, sharply decreased the standard of living of the population of 59 small and medium-sized cities,
where live more than 20 % of the urban population of the Republic. Small cities were unprepared for inde-
pendent functioning in market conditions.

Small and medium-sized cities with population less than100 thousand people, having common features,
differ in the development of productive forces, the level of living of the population, scientific-technical po-
tential, the complexity of the challenges facing them, including the development of small and medium busi-
nesses, the role in social and cultural life of the country and the region.In Central Kazakhstan such
citiesareKarazhal, Priozersk, Balkhash, Zhezkazgan, Saran, Satpayev, Shakhtinsk, Karkaralinsk, Abay.In the
analysis and development of a strategy for their further development differences in the territorial structure of
the regions, population settlement system and place in it each city, the volume of the given rights and the
degree of autonomy of city administrations in solving thedifferent socio-economic problems faced by
citiesshould take into accounts.
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The average cities (Balkhash, Zhezkazgan, Saran, Satpayev, Shakhtinsk) with a population of 50 to 100
thousand people, formed in the republic on the basis of the mining industries, ferrous and nonferrous metal-
lurgy, chemical industry. The share of extractive industries and non-ferrous metallurgy in these cities is
about 70 %. The situation is similar in Lisakovsk, arisen on the basis of ferrous metallurgy, in the cities of
Abay, Saran, Shakhtinsk, developing on the basis of the coal industry.

In small cities (city Karkaralinsk and others)with population less than 50 thousand people are devel-
oped, mainly, light and food industry, building materials industry. Among the small cities there are also
those in which the main development was practically one branch of industry, such ascityKarazhal — mining
(iron ore), Abay — the coal industry, and Priozersk has emerged as military town.A minor role in the econ-
omy of small and medium-sized cities takes engineering and metalworking.

Urban development, as further elements of the settlement system, allows more precise identification of
their problems and to outline solutions. Accordingly, small and medium-sized cities of the country can be di-
vided into the following groups: 1) centers of the mining industry; 2) agroindustrial, which are administrative
centers of agricultural areas; 3) cities with enterprises of processing profile; 4) transport hubs; 5) recreation cen-
ters; 6) cities located in the zones of ecological disaster; 7) centers of the defense industry of republic [1].

Byproduction and resource potential and itsperspective, many of the small and medium-sized cities that
survived the crisis 90s and being in today's global crisis, cannot independently resolve the negative trends in
employment, incomes, social services, the environment, have no prospects for the self-resolution of crisis
situations, on self-survival and development from its own internal resources. They need help from the state,
regional and district authorities. Their crisis state is so obvious that the solution to this problem has become
one of the most actual problems of national importance.

The main criterion for assigning cities to the number of crisis that require support from the state, in the
conditions of market economy should be based on the income level of the population. The population of
more than half of these cities has a cash income per employee in the sectors below the average for the coun-
try. The absence of reliable statistics on all small and medium-sized cities forced to use the system of indica-
tors, including average monthly salary of workers and employees, the unemployment rate, data on migration
of population and others. At the beginning of 2010, the salary higher than the average in the republic were
workers and employees of only four cities in the country, with significant production potential. In Central
Kazakhstan such cities are Satpayev, Shakhtinsk.In the other small and medium-sized citiesthis rate was
much lower (see Table).

According to the table, on the basis of selected criteria and available information in the number of crisis
cities that require special attention from the government in the coming period, it is possible to allocate 19
cities of Kazakhstan, including 3 cities of Central Kazakhstan (see Table).

Table
The crisis small and medium-sized cities of the Republic of Kazakhstan
No Indicators Values Cities
1 A significantpopulationdecline lessthan 90 % Yermentay, Derzhavinsk, Saran,
Shchuchinsk, Makinsk, Usharal
2 A strong decrease in the volume of lessthan80 % Yesil, Derzhavinsk, Zharkent, Shu,
commodity products Tekeli, Ushtobe, Saran, Abai

The lowest incomes (less than 50 % of
the subsistence minimum)
3 The lowest incomes (less than 50 % of | Lessthan 2 thousandtenge | Mamlyutka, Kentau, Taiynsha, Esik,

the subsistence minimum) Shu
4 | Low budget revenues per inhabitant Lessthan5thousandtenge Stepnogorsk, Talgar, Zharkent, Tekeli,
Shu, Balkhash, Abay, Kentau,
Schuchinsk

Note. Compiled on the basis of source [1].

The crisis state of some small and medium-sized cities, possessing a well-developed industrial and re-
source base, as well as using the advantageous geographical position near major national and regional cen-
ters, is a reflection of the general crisis in the country's economy, which is marked by the global economic
crisis.In process of macroeconomic stabilization, creation of a favorable investment climate and the revival
of business activity, such cities emerge from the crisis and ensure the growth of production and improvement
of living standardson their own, including through the development of real sector of economy — small and
medium businesses.
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For example, problems of cities-centers of the mining industry such as Abay, Shakhtinsk and Saran —
with different profiles of the industry solved by the repayment of arrears and improve the situation in their
town-forming enterprises, transfer of control of production on the main city-forming enterprises of to foreign
companies or financing by the World Bank of Reconstruction and Development, as well as foreign compa-
nies [1].

Economic-geographical approach to the development of small and medium businesses in Central Ka-
zakhstan envisages the possibility of changing the status of the city, its administrative subordinationin pro-
cess of solutions of the problems of the city, increasing its capacity, change management specialization.

Under market conditions, it is necessary to weigh the costs with the results of economic activity of the
territory, i.e. to improve the quality of life of the population at the expense of the revenue of the territory,
puts small and medium-sized city in a difficult position because economic, social and environmental prob-
lems they have to solve themselves.

In the materials of the spatial organization of the territory and the population resettlement of the Repub-
lic of Kazakhstan till 2030 in order to determine the type of small and medium-sized cities and size of
necessaryhelpconductedtheir classificationby the presence of potential opportunities to overcome the eco-
nomic crisis, since its cause in these cities, despite the general patterns, are different [1].

Low social and labor mobility prevents to improve living and working conditions, and in conditions of
natural and climatic discomfort enterprises are only there, where high returns allow compensating this dis-
comfort by high wages.This is, for example, Karaganda region. In Kazakhstan the state supports small and
medium-sized cities, nevertheless, outflow of population from such cities has increased. The outflow of pop-
ulation from the crisis small and medium-sized cities has increased. Migration population decline have all
small and medium-sized cities of Karaganda region: Saran — 1.9 thousand people, Shakhtinsk — 3.3 thou-
sand people, Balkhash — 0.5thousand people, Priozersk — 0.1 thousand people, etc.

This factor explains the need to allocate additional financial resources to support the production in the cri-
sis cities. It is necessary to allocate significant funds for social support of population, paying unemployment
benefits require additional subsidies to the budgets of small and medium-sized cities for these purposes [1].

For the near future it is necessary to create conditions for stabilization and growth of the socio-
economic development of such cities of Central Kazakhstan, as Balkhash, Saran, Abay and others, which
have strategic resources and significant export potentialfor the development ofentrepreneurial activity. Rais-
ing the standard of living of the population in depressed areas is a priority task for the state and local authori-
ties. Thus, the most important conditions of effective state regulation of territorial development should be-
come regional initiative and regional execution, program-target methods, systemic relevance of plans and
programs for their development, taking into account all types and methods of state support in this region,
responsibility and control, the widespread use of the contractual relationship, etc.

Small and medium-sized cities as part of the territorial structure of the economy of the country should
find a place in the territorial development strategy of the state. The activities envisaged for the support of
small and medium-sized cities at the expense of additional financial resources allow removing the socio-
economic tensions in them only for some time, but they will not solve the main problem of their economic
activation, of entrepreneurial activity development. The latter are largely determined by the competitiveness
of branches of production of small and medium-sized cities in the system of regional relations with the
neighboring regions.

The priority of further improvement of settlement system will be the transition from extensive to an in-
tensive stage of the urbanization process. The basis of a system of settlement will be urban agglomerations
around growth poles, t. i.city-leaders and supporting cities and gravitate towards them settlements that form
the area of highly organized urban environment of life.Formed territorial organization of economic potential
and population resettlement will set the parameters for further improvement of administrative-territorial or-
ganization of the country and territorial development planning, including the development of small and me-
dium-sized cities, and thus the small and medium businesses.

The priority of centralized regulation in the medium term will also be solving the most acute problems
in disadvantaged economic and environmental areas, compensating for regional policy. To achieve these key
tasks it is necessary to concretize functions of the state and business. In this, function of the state consists in
realization of problems which unaffordable to society, as well as small and medium businesses [3].

Prerogative of the state should be the creation of economic conditions for development of small and
medium-sized businesses. These include:
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1) concretization of functions of the state, society and business in SMB development, taking into ac-
count the economic and geographical conditions of each of the urban settlements of Central Kazakhstan;

2) the development of all types of industrial infrastructure, nationalization of uncompetitive production
facilities, which are compulsory elements in the spatial organization of the territory (for example, the fuel
and energy complex);

3) financial support of city-forming and budget forming enterprises;

4) elimination of the deformed structure of the economy;

5) raising the level of population concentration and population size of cities to levels that do not cause
the threat of their degradation.

Thus, to eliminate the existing imbalances and discrepancies at the level of Central Kazakhstan, the fol-
lowing tasks must be solved:

1) the approach of the employment structure in the sphere of small and medium business to options that
are specific to post-industrial and middle-income countries, depending on the population of the city;

2) the rapid development of transport, engineering, market, innovation infrastructure to enhance domes-
tic and foreign investors;

3) formation of systems of settlements and types of population settlement in the region that meet eco-
nomic and geographical, geopolitical and regional situation, to deepen intra-regional, republican, internation-
al territorial division of labor.

However, the function of the state consists in the construction of a concessional loan mechanism, taxa-
tion, various preferences and creating a single consolidated legislative basis of today's activity of Kazakh
small and medium-sized enterprises. The proposed economic-geographical approaches of socio-economic
development of the region, combined with economic and geographical conditions will bring the small and
medium businesson the trajectory of reasonable development, which meets the standards of medium- and
highly developed countries of the world.

The aforesaid further confirms the relevance of the research results of the economic potential of Central
Kazakhstan’s to develop the Concept of small and medium businessesdevelopment, since the spatial organi-
zation of the territory turns into a major factor of social and economic development.
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Opransik KazakcTanaa marbiH 5K9He 0PTAa OM3HECTI JaMbITYIbIH
IKOHOMHKAJBIK-Treorpa@usiibIK TIciaemeci

Maxkanaga Oprtanslk KazakcraHHBIH crenu(UKANBIK KaFIalblHAA MArblH koHE opra OmsHecTiH (LLIOB)
JaMyblHa apHaJIFaH HAaKThl MIiHACTTEP] aHBIKTAJbII, €Ki JEHreHni KanaaapiblH AaMy apThIKIIBUIBIKTApPbI
O6omwxannel. Onpait kamamapra Kaparannsl, Temipray, JKeskasran, Cormae, bankam >xaTKbI3BUIIBL.
Optanbik Kasakcrangarst [IIOB-ThIH anaTblH OpHBIH KOTepy YILUIH SJIeMAIK TKipuOe MeH i3meHicrepi
3epTTeN, KapacThIPBUIBII OTHIPFAH 3KOHOMHKA CEKTOPHIH ayMAaKTBIK YHBIMIACTBIPYIBIH OHE JaMYyJbIH
SKOHOMHKAJIBIK-TEOTpadMsUIBIK OachIMABI TociipeMenepin i3xeyni kaxker ereni. OcblFraH opail aBTopiap
3epTTeN OTBIPFaH AaKWMAaKThIH OJIE€YMETTIK SKOHOMMKAJBIK JaMybIMEH YINTACATBIH SKOHOMHUKAJbBIK-
reorpadusIbIK Kargadmapasl  eckeperiH, IIIOB-HBIH omempaeri opra oHe aca JaMbFaH eJIICPHIH
CTAHJAPThIHA COHKEC KEJCTIH HETi3AeNIeH TPACKTOPUSFa MLIBIFATHIH SKOHOMUKAJBIK-T€OrpadusIbIK
Tocinmemenep ycbiHanbl. JKyprisinren sxymbictap Opranblk KazakCTaHHBIH JKOHOMHKAIBIK SJICyeTiHIH
JaMybIHA YKOHOMHKAJIBIK 3€PTTEyJIepAiH HOTIDKENEPiHIH aiMaKTa MIaFbIH JKOHE OpTa OM3HECTI AaMBITY IBIH
KaXETTITrH pacraiigpl, ce6e0di ayMakThlH KEHICTIKTeri YHBIMAACTBIPBUIYBI SJCYMETTiK-DKOHOMUKAIBIK
JaMybIHa MaHBI3IbI (haKTOpFa aifHaIabL.
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IKOHOMMKO-TeorpaguyecKnii MOAX0 K Pa3BUTHIO MAJIOT0 M CPelHero Ou3Heca
B lenTpainbuom Ka3zaxcrane

B crarbe onpezneneHbl KOHKpETHBIE 3aa4u UL pa3BUTHS Manoro u cpenanero omsneca (MCB) B cnermguye-
ckux ycnoBusax Ilentpanproro KasaxcraHa M CHPOTHO3HPOBAHO NPUOPHTETHOE PAa3BUTHE TOPOJOB JIBYX
ypoBHeil. Takumu roponamu moryt crate Kaparanna, Temupray, XKeskasran, Carnaes, banxarm. ITosimre-
uue ponu MCB B Lentpansanom Kazaxcrane TpeGyeT n3ydeHuss MUPOBOTO OIBITa U MOMCKA HauboJiee Mpu-
€MJIEMBIX 9KOHOMHKO-TeOrpauuecKuX MOAXO00B B PELICHUH MPOOIEM Pa3sBUTHS U TEPPUTOPHAIIBHOIL opra-
HU3aLUH PacCMaTPUBAEMOTO CEKTOpa SKOHOMUKH. B CBSI3M ¢ 9TUM aBTOPHI CUMTAIOT, YTO IPEUIaracMble SKO-
HOMHUKO-TeOorpaiIecKie MOAXOAB! COIHAIFHO-9)KOHOMHYECKOTO Pa3BUTHS PETHOHA B COUYETAHHU C 3KOHO-
MHKO-TeorpanIecKUMH yCIOBHUSIMHU T03BOIAT BEIBecT MCB Ha TpaekTopuio 000CHOBaHHOTO Pa3BUTHUS, CO-
OTBETCTBYIOIIETO CTaHAAPTaM CpeHe- ¥ BEICOKOPa3BUTHIX cTpaH Mupa. IIpoBenenHas pabora moarsepxaaeT
BOCTPEOOBaHHOCTb PE3yJIbTATOB HCCIICNOBAHMSA 3KOHOMMUYEcKoro noreHumana llenrpansHoro Kasaxcrana
U1t pa3paboOTKH 3KOHOMUKO-TeorpaM4eCKuX MOAXOA0B K PAa3BUTHIO MAJIOro M CPEAHEro OM3HEca peruoHa,
TaK KakK NMPOCTPAHCTBEHHAs OPraHM3allks TEPPUTOPUH HPEBPAIACTCS B BaKHEHIIMIT (axTop colmasbHO-
9KOHOMHYECKOT'O Pa3BUTHSL.
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Formation of ancient valleys of the river Nura

This article discusses the features of the formation of the buried ancient valleys of the Nura River. Based on
power analyzes loose particle size distribution were revealed deposits which are interconnected with modern
Quaternary sediments. During the study of the formation of ancient valleys Nura River were studied erosive
and accumulative processes affecting the morphology of genetic floodplain terraces of the area. The study
identified that the Nura River Basin fully or partially use its valley Quaternary and Pliocene rivers, which
have the same direction as the current channel Nura river in Central Kazakhstan.

Key words: ancient alluvium, erosion, denudation, basal gravels buried valley, stage of development,
psephytic material source of the river, peneplanation, fluvial processes, clay particles, quaternary sediments,
floodplain, terrace, Late Pleistocene, Pliocene sediments.

Creation of modern picture of river valleys equally participate erosive and accumulative processes. The
ratio of the latter varies considerably and depends on the common character of the surface and section of the
river (intensification of erosion in the mountains and in the upper reaches of rivers, the growth of accumula-
tion in the lowland plains and in the lower reaches of rivers). The main reason is to classify river valleys to
fluvial genetic row.

V.V.Dokuchayev [1] the question of formation of river valleys decides as follows: «When normal natu-
ral life of the continents on them was always done and will be performed following the cases of the for-
mation of rivers:

— wellhead elongation of the rivers on the one hand with the help of rain the river with another — uplift

coast;

— through the connection of the lakes: first, with the sea, secondly, with other lakes and thirdly, with the

adjacent rivers;

— through direct treatment of lakes in the river».

River valleys there are as old as the continents crossing them. Over time changed the outlines of conti-
nents, ranged their height and hydration, respectively which were born and disappeared the river valley.

Given the age and history of the river valley are divided into: 1) modern; 2) ancient; 3) great-valley;
4) fossil valley [2]. Under the present valleys implies floodplain, bordered by the river wash away, the native
slope and one or two lower terraces. Chronologically the development of modern valleys coincides with
postreplication-Holocene time. In Central Kazakhstan the lower terraces of the modern valleys are composed
of alluvial Sands [3].

Ancient valleys include the whole series of morphologically expressed terraces. Many rivers are fully or
partly use their nijnecheljustny valley and Pliocene predecessors, flowed in the direction close to the modern
one. These may be Great-Nura, Great-Sherubainura. Morphologically, great valley may not always be ex-
pressed on the ground, in some areas they are at the present watersheds. Age limits, great rivers are highly
variable, but are close enough for large regions with similar features in the geological history. The fossil riv-
er valleys of different ages. From the geological point of view, they include and very old age valleys. Ac-
cording to V. L.Goretsky (1982), is morphologically on the ground they are not expressed. The key to cogni-
tion is the study of their fossil alluvium, lithology, facies, types.

Among the sufficiently large number of classifications deserve special attention developed by
1.S.Shchukin (1940) classification of the stages and cycles of development, and on the internal structure and
topography. These classifications are morphological and genetic framework of the landscape of the valleys [4].

Detected buried river valleys in the plain, especially typical for platform areas. These ancient valleys
are made by younger sediments and therefore, the process of their evolution, in the usual sense, finished
completely. The topography of the river valley is expressed in the form of elongated depressions with gently
sloping chain of lakes, dry logs. There is very often coincide in the direction of modern rivers with small de-
viations. Their structure is also the same as in modern valleys is the channel, floodplain, terrace, outcrops of
the flow.
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Buried valleys of Central Kazakhstan were first discovered in exploration drilling for water in 30-ies of
XX century. The modern relief of this territory is the ultimate plain — as a result of prolonged failure of rock
structures in conditions of continental denudation. It is known that with the end of the Paleozoic area in Cen-
tral Kazakhstan has consistently stayed in the continental phase of its development. Since the Paleozoic
mountains were razed to the ground. Modern rivers are shallow, many dry lands in the upper reaches of the
river dry up in summer (Nura, Ishim). Often they do not reach the main river, flow into a small lake, which is
especially characteristic of the tributaries of the Irtysh. Their valleys are broad, flat, small depth of 5-10 m,
width — up to 5-10 km away. All it says is that the rivers and valleys of this area are signs of decay, they are
in a late stage of its development.

Ancient buried valleys associated freshwater, placer deposits of minerals. According to
S.S.Voskresensky (1968), if you add up the numerous descriptions of ancient buried valleys in Central Ka-
zakhstan, can be seen different by origin of education. On the one hand, as the ancient valley is considered to
25-35 km lowering, with proluvial slope, lacustrine, and only to a small extent alluvial deposits. The power
of unconsolidated sediments (up to roof folded Paleozoic basement) in the valleys of the uneven. In areas of
elevations, dominated by proluvial-slope sediments, it is measured 4-10 m.

Closer to the periphery of the Central uplift of Kazakhstan and close to Nur-Teniz basins and
sarysuiskii power loose thickness increases to 100 and more meters. Among them, begin to dominate lacus-
trine, deltaic-fluvial and river deposits, and often at the base overlain by lacustrine siltstones and Sands of the
Aral Suite. For example, in a granulometric composition of clays for the district Sherubainura according to
Z. T.Levina [5] is dominated by clay particles (Table 1).

Table 1
Particle size distribution of clay
Depth, m Clay particles, % Silt, % Sand particles, %
43-46 73-67 20 Very little
48-50 41-46 49-52,5 until 6
62-62,5 24,0 48,5 27,5

The structure of the ancient valleys of Central Kazakhstan are not enough studied yet. Their depth is up
to 100 m, usually filled by three horizons of sediments. At the top are Quaternary sediments up to 70 m —
loams, Sands and gravel-pebble material. Below is variegated gypsiferous clay are second horizon, dominat-
ed by red, yellow, greenish with a mixture of sand, gravel and pebbles with a capacity of up to 80 m. the
third horizon, which lies on the Paleozoic base, represented by sand, pebbles, with a capacity of 3-20 m. In
all horizons of sediments of buried valleys of the Central Kazakhstan are gravel and pebbles. This speaks to
the complexity of the terrain, the presence of the mountains and very violent river flows.

In the areas of distribution of the ancient valleys there is almost complete coincidence in their modern
river network, also match the watersheds. The river retain the flow direction. Floodplain partially displaced
with respect to the ancient pereplavleni performed by alluvium. But sometimes there are traces of a substan-
tial restructuring, confined to areas of permanent immersion and accumulation.

River valleys of Central Kazakhstan is characterized by the presence of epigenetic plots, the occurrence of
which is associated with the intensive cutting of rivers after performing the precipitation of the valleys to a con-
siderable height [2]. On denudation plains and low mountains characterized by epigenetic parts of the river val-
leys. In these areas of the valley are much reduced in flow patterns are observed in the outcrops. According to
S.S.Voskresensky (1968), the ancient bed of the valleys are found some way away and separated from the
modern valleys, rocky ridges. Length of epigenetic plots sometimes greater than 10 km, but usually less [4].

The study of ancient valleys of Central Kazakhstan, it can be concluded that the long-term integrity and
heredity modern rivers is attributable to the following factors:

— in the long process of denudation in the origins of the riverbed are never «destroyed» completely, be-
cause bed erosion rate is always greater than the planar denudation. This contributes to their preserva-
tion and inheritance of the rivers in the future;

— the valleys are routes for transporting solid material that also promotes long-term conservation;

— the preservation of ancient valleys and their associated inheritance that is very slow movement of the
earth's crust, especially in platform areas compared with the speed of bed erosion. Therefore rivers
apparently never lose their channels, their direction of flow, only a few being displaced in some cases
and prisposoblenie to different structural elements of tectonics: the grabens, faults, resets, etc.
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Thus, we can say that the modern platform of the river plains of Central Kazakhstan are almost always
in the limits of the ancient valleys. They are associated with them their «rootsy», the watersheds, the General
direction of flow, the structure, i.e. they are continuations or remnants of ancient rivers. Determining the age
of ancient sediments encounters some objective difficulties because the valleys are rarely preserved any fos-
sils. Bone remains of animals in the river flow often fray and disappear completely. In Central Kazakhstan, a
plurality of valleys, but in any case not found paleontological remains. So their age is determined conven-
tionally, various authors in different ways. N.G.Cassine (1936) attributed them to the Jurassic, G.T.Medoev
(1956) and A.S.Sarsekov (1958) [3] considered Pliocene, Z.A.Svarichevskaya (1965) stretches their age
from the Cretaceous to the Quaternary period [5], etc. In the future, based on the analysis of the fauna of
ostracods, Z.T.Levina (1953) [6] classifies them by the Pliocene. Thus the age of buried valleys, there is
conventionally in the range of million to 60 million years.

For the first half of the upper Pleistocene accounts for the last alteration of the hydrographic network of
Central Kazakhstan. At this time, ceased to exist some valleys (for example, Karasor-Early-Windom and
Sherubainura-Cap-Esen) and in their place was formed of the river North-South direction, radiating from the
centers of maximum uplift. The age of the valleys of the studied region coincides with the age of the rocks
composing them. Valleys are generally developed slightly earlier than filling their precipitation, which can
be repeatedly accumulated and eroded again. Even if not blurred, the development of the valleys themselves
occurs earlier in a cycle of erosion than the sediments, that too will take time. This equally applies to any
valleys, as ancient and modern. This is especially important for Central Kazakhstan, as the region for a very
long time was under peneplanation. Rainfall valleys in the lower part are often coarse-grained, which is as-
sociated in some way with mountainous terrain. Buried valleys of Central Kazakhstan were incorporated in
late Paleozoic time in the Mesozoic era of alignment, a small uplift in parts of this area did not violate the
plan of the river network. Valleys can be filled up, then eroded and filled up again, because since the incep-
tion of these valleys more than 300 million years. The watershed still has never changed its location in con-
nection with a modern network is almost identical with the ancient. The researchers note that the elevation of
the Central Kazakhstan together with the topography of the valleys is undergoing late stage development,
and the mountains of the South-Eastern part of Kazakhstan and Central Asia, young — era of neotectonics.

Essential composition composing the rocks. In the buried valleys of the Central Kazakhstan are usually
fine-grained, variegated clay and red clay of weathering crust. It — sediments of lowland rivers, which have
been accumulated slowly and for a long time with a weak stream of water. If peneplanation took place, and
the relief took place here hundreds of millions of years, it is obvious that there will be mostly clayey sedi-
ments. Even if was coarse-grained material, it for a long time was destroyed, being exposed to chemical deg-
radation, which contributed to the accumulation of multi-colored clays. The ancient alluvium R.Great-
Sherubainura known from the works of V.A.Kurdyukov (1957), Z.T.Levina (1955), A.S.Sarsekov [7] and
other researchers. According to Yu.S.Malinovshi (1960), the basal gravels found throughout the valley of the
Great-Sherubainura.

Compared to the same ancient alluvium Nura river, the basal gravels Sherubainura are more rude staff.
The sand thickness varies from 20 to 35 m. the target Gurtskoj dam the power of the ancient alluvium is 23
m Below capacity grows to 28 m. The bandwidth of the Sands of the hills Karamuryn is 1750 m, near the
hills of Sherubay — 3400 m, Gurtskoj below the dam is 2 km away. the Sole of them is located at a depth of
about 80m below the present surface of the river bed Sherubainura. Accordingly, the direction of ancient val-
ley band departs from the basal Sands of the valley of Sherubainura modern West [4]. There they perform
the so-called «valley Jonsy, first described by V.A.Kurdyukov (1957). The incision of the basal strata is as
follows (Table 2).

Table 2
Basal composition shingle «John» Valley
Power breeds, m Description
In the interval 61,8-66,4 m Sand Gravel gray quartz with inclusion of crop residues. Gray coarse-grained
sand with layers of yellow and greenish-gray clay sand. Power 4,6 m.
In the interval 66,4—80 m Sand greenish-gray, interbedded with coarse-grained gray gravelly sand. There
are subtle streaks of organic matter. Power 9 m.
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Thus, the study of the ancient valleys Nura river and Sherubainura lets say that the ancient valley study
area made by younger sediments (mostly valleys buried under fluvial-alluvial sediments). Some noticeable
connection between the ancient valleys with relief and structural elements of the area. The presence of an-
cient rocks and the highest point in the origins of rivers indicates that the origins of ancient rivers also was at
the same places where the modern start of the river. The bottoms of ancient valleys are broad and flat and the
cutting depth of about 100 m and is made of meso-Cenozoic sediments.
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K. Xycrbu, I''M.XKanroxuna

Hypa o3eninjeri exxesri aHrapaapabIH KaJabINTACYbI

Makanaga Hypa e3eHinzeri exenri KeMIIreH aHFapiapAblH KaJbIITACy JKOHE TY3UIy epeKuieniKkrepi
Kapacteipbuiasl. LlerinainepaiH rpaHyHOIOMETPHSUIBIK KYPAMbIH Tajlgay Heri3iHae Kasipri Ke3geri TepTTik
LIeriHALIEpPMEH ThHIFbI3 OailaHpicTa GOJATHIH OOPHBUIIAK JKBIHBICTAP/BIH KaJbIHIBIFB aHbIKTALIbl. Hypa
©3CHIHJEr €XKeNri aHFapiapAblH KaJlbIITaCyblH 3epJeiiey Ke3iHAe OChl ayMaKTarbl FCHETHKAIbIK Teppaca
ycrinzeri MOpdOJIOrHsACkIHA dcep €TETIH APO3HSIBIK JKOHE aKKYMYJSTHBTIK MPOLECTEp 3epTTENii. 3epTrey
HoTkecinae Hypa e3eHi amaOblHIarbl ©3¢HACPAIH ©3IHIH TOMEHIT TOPTTIK KOHE IUIMOLCHIIK ©3eHICPIiH
apHajapblH KongaHauein, Optansik Kasakcranmarel Kasipri keszgeri eseHiepiiH keOi exenri e3eHaep
OaFbITHIMEH aFaThIHbI aHBIKTAILIBI.

K. Xycrbu, I''M.)XKanroxuna

®opmupoBaHue ApeBHUX 10J1uH pexu Hypa

B crarbe paccMOTpeHbl 0COOCHHOCTH (HPOPMHUPOBAHUS IPEBHUX MOrpeOeHHbIX 1onuH pexkn Hypa. Ha ochose
aHaNM3a rpaHyJIOMETPIIECKOr0 COCTaBa OTIO0XKEHNI OBUTH BBISIBIICHBI MOIIHOCTH PBHIXJION YaCTHUIBI, KOTOPBIE
B3aMMOCBS3aHbl C COBPEMEHHBIMH YCTBEPTHYHBIMU OTIOKEHUSAMH. B xone uzydenns GopMHpOBaHUS ApEB-
HUX foivH peku Hypa ObiM n3ydeHs! 3p03HOHHBIC H aKKyMYIISITHBHBIE ITPOLIECCHI, BIHUIOMNE HA MOP(OII0-
THIO TeHETHYECKNX HaIIOMMEHHBIX Teppac AaHHOH TeppuTopuu. B pesyibprare uccnenoBaHus ObLUIM onpene-
JIeHBI, YTO peku OacceiiHa Hypa MOJHOCTBIO MM YaCTMYHO MCIOJB3YIOT JOJIMHBI CBOMX HM)KHEYETBEPTHY-
HBIX ¥ IUTHOIIEHOBBIX PEK, KOTOPbIe HMEIOT TaKHe JK€ HaIpaBJIeHHs, Kak COBpeMEHHBIE pycia peku Hypa B
Lentpansnom Kazaxcrane.

References

Dokushaev V.V. Composition, Moscow; Leningrad: Nauka, 1949, 1, p. 136-138.

Report of Yu.S.Malinovski, Moscow: Nauka, 1961, p. 32-78.

Shchukin I.S. Problem physical geography, 1940, 9, p. 21-22.

Voskresensky S.S. Geomorphology of the USSR, Moscow: Vysshya shkola, 1968, p. 157, 158.

Svarishevskay Z.A. Geomorphology of Kazakhstan and Middle Asia, Leningrad: Leningrad State University, 1965, p. 142.
Levina Z.T. Bull. of KazSSR Academy of Science, 1953, 11, p. 111-114.

Sarsekov A.S. Bull. of KazSSR Academy of Science, 1958, 3 (156), p. 74, 75.

~N N N AW N~

78 BecTHuk KaparaHauHckoro yHvusepcuTeTa



UDC 551.4 /1-925.21/

K.M.Akpambetova', L.David?, A.A.Chistova'

'Ye.A. Buketov Karaganda State University;
2Karoly Robert College, Hungary
(E-mail: akamshat@yandex.ru)

Geographic factors of formation of Kazakhstan arid relief

In the article geographic factors of influence on the arid relief of Kazakhstan were considered. Changing of
pluvial and xerothermic ages is shown. Conformity of xerothermic epoch with tendencies of modern relief-
forming is defined. Arid type of climate of Kazakhstan contributes to the lack of local flowing waters. It is
known that, climatic, hydrographic and geomorphologic factors influence on the distribution and accumula-
tion of groundwaters.

Key words: geographic factors, arid relief, climate, hydrographic, geologic period, ground waters, geomor-
phologic factors.

Arid character of climate causes the complete absence in the territory of deserts of Kazakhstan local
watercourses. Large transit rivers — Ural, Syrdarya, Shu, Sarysu, Ili and others — start outside of the desert
zone. They belong to a closed Aral-Caspian and Balkhash-Alakol basins. Except the Aral Sea, lakes Bal-
khash, Alakol, Sasykkol, Aris within the desert zone are numerous drainage basins occupied by salt marshes,
brackish and saline drying up lakes. South-western slope of the Subural plateau dissected on the watershed
by river valleys, which currently do not fall anywhere. Their origins lie in the Cretaceous ridges of Under-
Ural, and Emba only reached its source to the spurs of Mugodzhars. Middle parts of all these rivers cross the
area Predsyrt escarpment Subural plateau. The lower reaches of the rivers are lost in the estuaries of the Cas-
pian, gradually lose their valley and the flow through the flat and wide depressions with a slight slope. In the
spring trough filled with water, formed spills. The upper reaches of the Ural River are Uraltau spurs at the
foot Nazhimtau at an altitude of 637 meters above sea level. In territory of Kazakhstan lower, estuaries, part
of the river is located. Here Ural stands out Caspian littoral landscapes. A characteristic feature is wide (from
2-3 to 8-10 km) floodplain, bordered by narrow (1-3 km) strips the lower floodplain terraces, which rises to
8—11 meters above the mean water level. The high level of water in the spring and early summer, the rapid
flow leads to an erosion of shores. This contributes to changes in the riverbed, the formation of new branch-
es, backwaters, oxbows. In places where the eroded bedrock bank, steep cliffs are formed. The entire flood-
plain is characterized by a strong ruggedness. On the way to the Caspian Sea crosses their ancient Ural delta
formed during the retreat of the Hvalynskoe sea and left their mark on the character of the modern river val-
ley. Floodplain in the lower reaches of the Urals is divided into three parts: the riverbed, central and high.
Riverbed floodplain rises above low-water at 1,5-8 m; central — on 3,8-8,5 and high — 6—10 meters. The
average level of flood waters in the floodplain of 5-6 m, to the mouth it is reduced to 1,3 m. In 1942, near
the village of Kalmikovo had the highest flood: the level of river rose to 11 m., waters flooded floodplain
terraces and depressions entered the interfluvial space. Delta of Ural begins over 170 km from the present
mouth of the river, the width of which is gradually increased to the south from 10-15 to 60 km. To the
mountains of Atyrau delta has the form like a regular river valley. From the river bed a small branches
Narynka and Baksai separated, filled with water in the Urals only in wet years. Along the river as well as in
the lower reaches should riverine floodplain width from 0,5 to 3 km, and the height above low-water level of
the river is gradually decreasing (from 6 m to 2 m). The lower delta of the Ural starts back from Atyrau after
branching left branch Peretaska, after which followed Buharka and Yaitsky. Mainstream of the Ural flows
into Golden branch, which flows through the middle of the spit, extended far into the sea. The whole system
of branches and ducts functions in flood. In the summer time runoff of the Ural to the Caspian Sea is carried
out only in two branches. Ural delta is characterized by unstable equation regime. On the water surface wind-
tide phenomena are observed. With southerly winds surge waves interfere to the normal flow of the river. Dur-
ing storm events from the water appear islands covered with shell rock, shallow waters of the sea dry off [1].

Emba river begins from the western slopes of Mugodzhars. Valley of the river flows through ridges of
Cretaceous age — Aktolagaj, Shirkal, Iman-Kara, Coy-Kara and, gradually losing its waters, crosses
semideserts and deserts of the Caspian depression. In recent decades, Emba did not deliver its water to the
Caspian sea. The length of the river s 712 km, the basin area is 40,4 km”. It is snow-fed stream. The main

Cepus «buonorusa. MegmuuHa. Meorpacdus». Ne 2(82)/2016 79



K.M.Akpambetova, L.David, A.A.Chistova

flow (95 %) is in April-May. Water in the river is heavily mineralized and changes considerably throughout
the year. In the summer, in the upper reaches mineralization corresponds to 800 mg/1 in the lower reaches by
4—6 times more. The upper reaches of the Emba represent a narrow valley, the channel consists of a chain of
deep-water reaches. Below the mouth of Temir valley widens, the channel begins to meander. The shores
here are steep and almost treeless. In the delta of the Emba saltwort vegetation grows. Low wet meadows
occupied by impenetrable thickets of reed and cattail. On elevated arecas wheatgrass, azhrek, kermek lawns
are spread. Landplots of the delta, coming out of the flood zone, overgrown with white wormwood, Anabasis
salsa. One of the tributaries of the river Emba was Sagyz. At the present time it is drying river. The length is
511 km, the basin area of 19,4 thousand km®. On the right bank is located sandy area Kyzyl Kum-Sagyz. In
the lower reaches of Sagyz dominated meadows of thistle, wormwood. On the bright solonetzic-saline soils
vegetation is represented by cheegrass. Lowerings are occupied by azhrek-saltwort association. Near the vil-
lage Sagyz riverbed losts among the salt marshes Tenteksor. There is a high degree of mineralization at flood
700-800 mg/1, at mean water — up to 20 thousand mg/l. Uil river has a length of 800 km. The catchment
area of 31.5 thousand km’. It is snow-fed stream. Sandy massifs Barkin, Taisoigan and Biyryuk are framed
riverbed on its way to the Caspian depression, where the river divides into several branches. Valley of the
river Sarysu in the upper reaches has a width of about 20 km and is made from the surface of red clay. Ex-
tended areas in the upper reaches recognized by some researchers (Z.A.Svarichevskaya, 1965) as areas of
insignificant local deflections, probably at one time filled by lakes. In the Quaternary period the real erosion-
al valley has arose, in which a clearly visible floodplain and the first above the floodplain terrace with a
height of 5-6 m, folded by sandy loam, gravel and pebbles.

According to its morphological features Mointy river valley is divided into upper and lower parts. On
the upper part the width of the valley is 7-10 km. Its bottom directly from the surface is composed of red
deposits, which lying at the base of kaolinized sands with inclusions of pebbles, sometimes cemented by
sandstone-conglomerate. Capacity is 6 m, age is Upper-Oligocene. Red clay are cut by comparatively narrow
young valley Mointy of quaternary age and older bottom rises above the modern channel of in the form of
terrace, a height of 12—15 m. Below the station Gingil bifurcation of the valley notes, and its left branch
Mynshukur merges with the mouth of the valley Zhamshi. The right branch, or the main valley of Mointy,
below the station Gingil narrows and it has no red clays. In it four terraces can be traced. The first and se-
cond terraces have quaternary age, and the third and fourth (height of 2 and 10 m, respectively) are com-
posed of pebbles of the Upper Oligocene. Their exposure is associated with the rise of the ancient valley bot-
tom. The greatest development fourth terrace has received on the left bank of Mointy at the mouth, where it
is directly comes to Balkhash. Valley of the river Tokrau and inflow Cusack, width of 10-30 km, are made
of Miocene variegated clays. In the middle part extensive bottoms are cut by Quaternary valleys with a dry
riverbed. In the upper reaches of the river Tokrau notes well elaborated floodplain and four alluvial terraces.
Riverbed, made of pebbles, can be traced to the lower reaches of the valley and lost at the end of its exten-
sive delta, which was strongly dispelled in xerothermic era and turned into a hilly sands height of 5-7 m.
Near the lake Balkhash delta in the Upper-Quaternary period exposed to flooding and then salinization.
Within the deserts of southern Kazakhstan Syrdarya river flows, formed by the confluence of Naryn and Ka-
ra-Darya rivers in the Ferghana valley. The length of the Kazakh part of Syrdarya corresponds to 1400 km,
the basin area of 240 thousand km®, water consumption — 703 m’/s, the drain — 22170 mIn. m’. During the
flood period runoff of the Syrdarya increases by several times. River waters are bottled at 5-8 km wide.
Within the Fergana basin Syrdarya has a wide floodplain (3—4 km) and two terraces above the floodplain.
The second terrace, 8—10 m high, occupies most of the bottom of the hollow, gradually merging with the al-
luvial fans of rivers. Currently riverbed changed in the mouth part and Syrdarya flows into the Small Sea. At
Big Sea runs only Amudarya, the average annual runoff near the village Kyzylzhar, which is of 120 km from
the mouth, is 5,7 km’ [2].

Waters of mountain rivers of Tian Shan weakly mineralized and belongs to hydrocarbonate class. In the
flood period their mineralization does not exceed 150—200 mg/l, and in the origins — 30-50 mg/l. During
the flood period goes up to 95 % of the annual flow of suspended sediment, in low water period the turbidity
is minimal. The turbidity of Syrdarya reaches 1200 g/m’. About precipitation amount, carried by Syrdarya,
can be judged by the rapid growth of its delta. From 1847 to 1900 Syrdarya has put forward its delta of 5,1
km. During these same years, the delta area increased by 35,7 km®. One of the typical features of a river sys-
tem in the deserts is the presence of a large number of dry riverbeds. Many of them are in Syrdarya basin.
During the flood period waters of the river flowing at a speed of 5—6 km/h, blurring the low banks, composed
of loams. The river meanders, overgrown with new branches and tributaries. The oldest waterless tributaries
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of Syrdarya are Jana-Darya and Kuvan-Darya. Only in some wet years Syrdarya waters penetrate into the
mainstream of Jana-Darya, feeding by invigorating moisture the parched lands. The Ili River is less abound-
ing than Syrdarya. Within Kazakhstan its length is 815 km, the basin area of 68.4 thousand km®., water con-
sumption 464 m?/s, the drain — 14616 mIn. m’. Turbidity of the water of the river is 650 g/m’, to the down-
stream increases to 800-1000 g/m’. The main source of the Ili River — the river Tektes — begins near the
mountain rivers of snow and glaciers of the northern slope of Terskey Alatau ridge and Khan Tengri moun-
tains. Flows first from the west to the east along the wide longitudinal valley between the chains of Tian
Shan and goes beyond China. Here the river breaks through the penetrating gorge through the ridge Shikilik
and enters to the eastern part of the Ili graben. Merged with the river Kunges and turning to the west, the riv-
er enters again into the territory of Kazakhstan under the name Ili. On this segment river flow is smoothly,
the width of the riverbed if 150-200 m, depth on reaches — 6m. In the western part of the graben river Ili
receives a number of significant tributaries. From the side of Dzungarian Alatau right tributaries: the river
Khorgos, Usek, Borohudzir; left tributaries — Sharyn, Shelek, Kaskelen. The Ili river is divided into three
sections, differ greatly from each other: the first section in the Ili Basin, the second — when crossing the
plateau Karoy by narrow penetrating Kapchagai gorge (depth is 200 m., width — 80-300 m), the third — in
the Balkhash basin, where there is a vast delta. The Ili River has two floodplain terraces and flood plain. In
the gorge notes one terrace above the floodplain and floodplain. The third section of Ili is a delta, leaning
against the sandy massifs, recycled by eolian processes. Sandy massifs — Bestaz, Saryesik-Atyrau, Taukum —
are characterized by a pronounced ridge-structure of the north-west direction. Ridges are relict, they cross the
river, its delta, and in places destroyed by the wind. Delta of the Ili river has a complex structure and consists
of three leaning against each other deltas, different in composition and structure. The relief of the deltas
complicated by eolian formations. The most ancient is Akdalinsk delta, which is preserved only in the upper
part of the river. It is raised in the form of a cone and is dotted with the remains of ancient channels. Bakanas
delta is raised in the central part to the branching of riverbed on branches Shet, Orta and Naryn-Bakanas.
There are marked single high dunes and ridges of ancient aeolian relief. Their height corresponds to the level
of sand ridges Taukum and Saryesik-Atyrau. There are also young acolian formations with height up to 5 m.
Bakanas delta is cut by the system of dry river beds, located above the modern riverbeds of Ili. Riverbeds-
bakanas are deeply embedded in the surface of the delta. Their coastal cliffs often reach 5 m, what indicates
the intense erosion. Probably deepening bakanas occurred during temporary of the regression of Balkhash.
This is indicated by the presence of continuations bakanas at the bottom of the modern Balkhash. Relief of
the deltas characterized by sandy aeolian ridges of north-west direction, interspersed with water bodies, reed
beds and marshes. Modern delta located between channels Zhideli and Topar, between which extends the
mainstream of Ili, length of 4 km. On the right bank of the river there are dry riverbeds. According to
B.K.Stegmann, their drainage happened because the Ili River brings now less water and does not fill all the
riverbeds in the delta. Sharp shallowing of mainstream, abounding sandbanks, is evidence of this. In the low-
er reaches of the Ili and its ducts are encountered sickle-shaped lakes and chain of lakes, which are the rem-
nants of ancient riverbeds. Mostly they are used by modern ducts causing their harsh lake-like expansion.
Shu River in the mountains on different parts has different structure. Above the Issyk-Kul depression it
flows through Kochkor hollow, then crosses the Upland of Ortho-Tokoy tract and goes out into Issyk-Kul
basin, forming a vast delta. Within the hollow, reaching the low-lying plain of the ancient lake, it turns to the
west, and cuts into the Neogene lacustrine terraces of Kapchagai tract, then crosses the Kyrgyz ridge by
rocky gorge Boam. Upon leaving a Shu hollow river Shu newly formed cones. Valley is widened, the fall of
the river decreases, the channel splits into branches and wanders over the floodplain. On the upper and lower
parts of the gorge Boam terraces are different in their structure. On the lower part of the river Shu observed
eight terraces above the floodplain, combined in three complexes. The upper complex consists of 8 (75 m),
7 (60—40 m) and 6 (30m) terraces; age is Mid-Quaternary. Middle complex formed 5 (20-25 m), 4 (17-19
m) and 3 (12-15 m) terraces; age is Upper-Quaternary. Lower complex consists of 2 (7-8 m) and 1 (3 m)
terraces, of the high floodplain (0,5—1m) and low floodplain (0.5 m); age is modern. Shu river until recently
belonged to the Syrdarya basin, and now it ends in salt lake Akzhaykyn. In territory of Kazakhstan there are
more than 48 thousand lakes. By the number small lakes constitute 94 %, and by the area — 10 %; large
lakes are about 3 thousand, and lakes with the area of more than 100 km” are — 22. In arid zones are many
lakes, especially in floodplains and deltas drainless areas of rivers which are lost in the sands. Only in the Ili
delta they are almost 11 thousand, many lakes also are in the lower reaches of Syrdarya, Shu, Sarysu. The
Caspian Sea is the largest salty closed lake of the world, located at around 28 meters below sea level. Within
the Kazakhstan length of the coastline is 2,340 km. Maximum water depth is 1025 m, average is 180 m, the
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volume of water 78 thousand km’. In the meridional direction Caspian Sea stretches for 1200 km, stretched
in width — from 200 to 500 km. The total area of the basin is 3.5 million km®. The average salinity of the
water is 12—13 %o. Large bays are Mangistau, Kazakh. On the east coast of the sea there are no permanent
streams (Fig. 1).

Figure 1. The largest salt lake in the world — Caspian Sea [3]

The northern shores are low, shores of the peninsula Mangyshlak are abrasion. In a natural way Caspian
Sea is divided into three parts — north, very shallow water (4—10 m), average with depths up to 700 m, south
with the depths of more than 1000 m. Middle and Southern Caspian separated by shallow water at the lati-
tude of the Apsheron Peninsula. Three parts are different in size and volume of water. Northern Caspian oc-
cupies an area of 91,942 km’, the volume of water is 397 km’. Relief of the bottom is slightly undulating ac-
cumulative plain with the banks and islands. Sediments of Volga and Ural rivers form a plurality of shoals
and banks that are a danger to navigation of seagoing vessels. There is a shallow (up to 8 m) extensive de-
pression between the delta of Ural river and the peninsula Buzachi, which is called Ural Borozdina. On the
cast coast Peninsula Buzachi, sor Kaidak, Dead Kultuk are located. Bottom filled by sediments of the rivers
Volga and Ural. Middle Caspian occupies an area of 140 thousand km®, the volume of water is 26,439 km’.
The maximum depth is 788 m, average is 192 m. In the bottom relief clearly distinguished shelf, continental
slope and the bottom of the depression. The shelf of eastern shore is wide with the relics of ancient river val-
leys. Shores are precipitous, steep. South Caspian is the deepest and seismically active moving part of the
Caspian Sea. Total area is 148,640 km®. The volume of water is 51,245 km®. Maximum depth is 1025 m, av-
erage is 345 m. The bottom relief is complex. Shelf, continental slope, deep depressions and ridges are dis-
tinguished. The width of the eastern part of the shelf is 130 km, of the western coast is 43 km [4]. Surface
currents in the Middle and Southern Caspian form a cyclonic circulation. In the North Caspian the regime of
currents determined by river runoff and winds.

The entire thickness of waters of Caspian sea is well mixed. In the upper layer wind mixing is devel-
oped, deeper than 20-30 m — convection. In the development of the Caspian Sea the stages of falling water
levels and stages of uplift are marked. At present, the Caspian Sea is experiencing a stage of raising the water
level. Sea area expanded to 70 km, flooded 0,5 million ha. of grasslands and pastures, more than 100 oil
wells.

The Aral Sea is the next big salt lake-sea of arid zone of Kazakhstan. On the map of 1942 the surface of
the Aral Lake-Sea was a 64113 km”. Compared with the 1960 the level of the Aral Sea has sharply fallen,
and it must be assumed that its area is now greatly reduced. In the surface waters of the Aral Sea is observed
circular flow in a clockwise direction due to strong north-easterly winds (Berg, 1908). On the Aral Sea often
observed seiches, due to differences in atmospheric pressure in different parts of the sea. The average height
of seiches matched the mark of 24 cm. There have been phenomena of wind tides and ebbs in the lowland
areas of the coasts. According to morphological structure water area of Aral Sea is divided into two parts —
the Big and Small Sea. Small Sea and the eastern part of the Big Sea — shallow water, their depth does not
exceed 10-20 m. The maximum depths (50-60 m) are confined to a narrow trough in the western part of the
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sea under the high cliff of the eastern escarpment of Ustyurt. The average temperature of the air above the
sea surface in the summer time is 24-26° in winter 7-13° below zero. The average annual precipitation is
100—140 mm. In 1959 V.N.Kupetsky noted the freezing of the Aral Sea in all its parts.

The northern part of the sea freezes around the second half of November, and southern — for 15-20
days later. By the end of January, everywhere the landfast ice is formed, gradually widening towards the
open sea. Due to the fact that over the sea in winter strong north-easterly winds are dominated, the fast ice
constantly cracked and brought to the southwest, leaving a wide flaw ice-hole, where freezing occurs again.
In the southern part of the sea ice massif is located, but not open water, as previously assumed. The level of
the Aral Sea is exposed to significant changes, and in periods of reducing of the sea water is differed by
twice salinity. The results of researches of N.G.Brodskaya (1952) indicate the presence of gypsiferous hori-
zon with forms of mollusk shells Cardium edule under the 25-30 cm layer of silt at a depth of 10-16 m. Ac-
cording to N.G.Brodskaya, during the formation of this horizon salinity of the water of the Aral Sea was very
high, and the level of 10—15 m was below the present [5]. Since 1961 began lowering of the level of the Aral
Sea, due to the increase of irreversible withdrawal of water from rivers Amudarya and Syrdarya for agricul-
ture. By 1987, the island Kokaral turned into a peninsula.

Syrdarya changed its course in the mouth parts and began to fall into the Small Sea. At present, to Big
sea Amu Darya flows only. Syrdarya river in some years does not bring its waters to the sea. As a result of
the reduction of inflows the level of Aral Sea by 1989 decreased by more than 14 m. The sea has lost about
25 thousand km® of its water area, salinity increased threefold. According to the forecasts of Kazakh special-
ists to maintain of the level of water in the Big Sea is necessary water flow 25 km® per year. Otherwise, the
sea is divided into two parts — West, an area of 6 thousand km” and East, an area of 16 thousand km’. Bal-
khash-Alakol group of lakes has a complex history of the evolution to the present time is the subject of de-
bates and discussions. From the viewpoint of L.S.Berg (1904), Z.A.Svarichevskaya (1952) Balkhash lake is
young, the character of the shores is ingressive. According to researches of B.F.Meffert (1912),
M.P.Rusakov (1933), K.V.Kurdyukov (1952), the character of the shores is regression. Researches of
Z.A.Svarichevskaya revealed: gravel terraces of Balkhash Lake is the fourth Upper-Oligocene terrace of the
Mointy valley; coastal zone of Balkhash is characterized by the youth, shore is bay-like, ingressive, some-
times faulted (Fig. 2).

Apaa Teni3inin ayenen Tycipiaren cyperi

Figure 2. The Aral Sea today [6]
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Forms of the shores of the Balkhash determined by dismemberment of land, flooded by lake.
Saryshagan Bay is located on the site of the flooded mouth of the river Mointy. The absence of deep jutting
bay at the mouth of Mynshukur and Zhamshi explained by powerful accumulation of alluvium in the valleys,
which compensated the flooding of the river mouth. In the north-western part of the Saryshagan bay flooded
rocky granite hills caused a kind of island relief, similar to skerry coast of Finland. At times, the lake fills
sinking beneath its level denudation plain, and in some places plain interrupted by a sharp ledge, and the
shore carries the traces of abrasion. However, the steepness of shores has a tectonic origin. This is evidenced
by the ancient lake sediments at the foot of Targyl at a height of 9-12 m, a distinct straightness of western
shores of the lake, as well as limiting shores of the bay Kashkanteniz by young faults and high altitude of
beach ridges (up to 20 m). Along the coast stretches a narrow strip of beach and beach ridges, which are well
developed and have a significant width and height (3—4 m). Occasionally there is an ancient shaft of Upper
Quaternary age. It is very wide, overgrown with vegetation. At the mouth part of the valleys are encountered
only modern shafts. They have a small width and height.

On the coast, at the mouth of the river Zhamshi and on the south shore of Balkhash is observed Aral
type of shore, characterized by flooding hillocky desert aeolian relief. Flooding occurred in the Upper-
Quaternary era of water encroachment. Now the shore of the lake receded, and the ancient shoreline of the
Aral type characterizes the sinuous edge of marsh plains. Fluctuations in the level of Lake Balkhash occurred
and are occurring constantly. It periodically increases and decreases in size of area. The lowest level in the
lake reached the end of the 40-s. Since 1952 began a sharp uplift, which lasted until 1962, and then again
there has been a decline. The decline of the lake level from 1990 to 1993 corresponded to the level of 32 cm,
from 1993 to 1995 there has been a rise in the level up to 28 cm. Since the end of 1995 to 1998 the lake level
began to decrease and reached 21 cm. Short-period rhythms occur in the context of interdecadal level fluctu-
ations of Balkhash lake (45-60 years). In 1941, Z.A.Svarichevskaya established a lake genesis of the vast
plain to the north of Alakol. High altitude of the lake plains over the Alakol, which is observed at the periph-
ery of the depression (in the north to 100 m), the presence of high terraces on the island Kiskene-Araltobe
(up to 67 m) gave the reason to assume the existence in Quaternary period of lake basin, the height the level,
which exceeds the current more than 100 m. However, further studies have shown the influence of tectonic
movements on the modern high position of the lake formations. Lacustrine plains were involved in raising,
spreading to the south of Tarbagatai and west of Barlyk. Alakol depression has a complex structure of the
foundation, characterized by the presence of sharp ledges associated with young faults. This ledge at the bot-
tom of the depression passes in a northwesterly direction. Shores of Alakol are characterized by high mobili-
ty. On the east coast continued uplift of the lake plains involves modern beach ridge, raised already at 2,5 m
and intensely washed away by lake waters. In the north and south directions it descends and forms the beach
and spits. Among the plains of Northern Alakol and South Balkhash raised islands of the overgrown aeolian
sands. On Alakol they are sands Biykum, Barmakkum; in Balkhash — sands Bestaz, Saryesik-Atyrau, that
have arisen due to re-winnowing of more ancient lake sands. On the lakes Alakol and Uyaly also notes fluc-
tuation of the water level, and the lake Kily arose again on the site of solonchak. With elevated levels of
lakes connected the reducing of the size of spits on the Alakol, flooding the ruins of buildings on Uyaly. Re-
searches of the lakes of Balkhash-Alakol system show that there was a lower level of Lake Alakol. This is
evidenced by flooded stumps and roots of trees at a depth of 3—5 m in the south-eastern part of the lake [7].

Groundwaters of arid zone of Kazakhstan formed by filtering of water of transit rivers and groundwater
runoff from the surrounding mountain ranges. Dominated stratal waters associated with weakly dislocated
sedimentary rocks of different ages. Under the Paleozoic and more ancient rocks at a depth of one hundred
meters or more overlie fissure waters. The outcrops of groundwaters through cracks found in lowlands of
Kazakh Uplands, in the mountains of Karatau on Mangyshlak, at the foot of the Chu-Ili mountains. Identified
basins of fresh and slightly saline artesian waters occur at a depth of 100400 to 500-800 m [3, 6, 8]. Fresh
and slightly saline groundwaters with mineralization of 0,2-3 g/l developed in the eastern part of the Caspian
depression, Northern Aral region, Mangistau plateau, in the basins of Syrdarya, Shu, Sarysu, Ili. Brine
groundwaters with mineralization of 50400 g/l are widespread in the aquifers of the Caspian depression,
Shu-Sarysu depression, on the most part of Mangistau and Ustyurt. Significant resources of groundwaters are
formed in sandy massifs of Moyynkum — 28 m’/s, on the left bank of Syrdarya — 13 m¥/s, in the sands of
Taukum and Saryesik-Atyrau — 26 m’/s. Formation of groundwaters within the basin occurs rapidly in some
parts of the river valleys. For example, in the valley of Syrdarya for the filtration in friable alluvial deposits
takes up to 13 m’/s, in the valley of Ili — up to 37 m’/s, in the valley of Shu — up to 7,9 m’/s. In the Caspian
and Turan lowlands occurrence depth of the groundwaters ranges from 3—-5 to 20-30 m, sometimes — up to
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100 m. The chemical composition and reserves of groundwaters depends on local conditions and salinity of
the surrounding rocks. In the Caspian solonchak deserts they are salted, and in ancient alluvial plains of the
deserts of Kazakh Uplands — mostly fresh. On the large areas of clay and sand-clay plains groundwaters
runoff is carried out in a deep pressure confined aquifer, occur at greater depths. Such areas include the
western part of Kyzylkum, the western part of the plateau Betpakdala, clay plain in the lower reaches of the
river Shu. On the spaces between the Caspian and Aral seas, in the valleys, which characterized by the aridi-
ty of the climate, natural conditions are less favorable for the formation of groundwater flow. Feeding has a
focal character and occurs mainly in low areas due to the infiltration of winter-spring precipitation. The
overall decline in the level of groundwaters and artesian waters in the Aral Sea basin is observed from the
60-s of the 20th century, occurs as a result not only of shallowing of the sea, but also the opening of aquifers
by numerous self-flowing springs. Droughts had a major impact, often repeated in those years; decrease of
river flow, as a result of human activities. To studying and searching for groundwaters of arid zone of Ka-
zakhstan a great importance was always attached, because surface waters are limited and unevenly distribut-
ed across the state, and groundwaters are the main source of water supply for many regions. Significant re-
serves of fresh water found in carbonate structures, ancient and modern valleys, sandy massifs, granitoids
and metamorphic rocks. Along with the geological, climatic, hydrological conditions on the formation of
genetic types of groundwaters of arid zone, their distribution and accumulation influenced also geomorpho-
logical factors.
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K.M.Aknamb6eroBa, JI.[[»Bua, A.A.UucroBa

Ka3zakcTtanHbIH apuaTi kep OeaepiHiH
reorpa@usiiibiK GPaKTOPJIAPbIHBIH KAJBINTACYbI

Maxkamana Ka3akcTaHHBIH apuiTi penbedine acep eTeTiH reorpadisuiblK (GakTopiaap KapacTHIPHUIFaH.
IlroBHANIBI KOHE KCEPOTEPMUSUIBIK KE3CHICPIHIH anMacybl kepcerinreH. Kasipri pemped maiima 6oy
HPOLECTEPiHIH KCEPOTEPMUSIIBIK Ke3eHiHe coiikecTiri anbiKTanran. Kimumarteiy apuati tani Kaszakcran men
afiMaKTapbIHAAFbl KEPTiTIKTI CYy aFbIHAAPBIHBIH OonMaybIiHa ocep ereai. JKep acThl CyaapbIHBIH TapanyblHa
JKOHE JKMHATYbIHA KIIMMATTBIK, THAPOre0IOrHsIIBIK (hakTopiaapMeH Oipre reoMopdonorusiibIK hakTopiap by
acepi e Genrii.

K.M.AknambetoBa, JI./[3Buza, A.A.UucToBa

I'eorpaguyeckue paxkropsl popmupoBanus apuaHoro peabeda Kazaxcrana

B crarbe paccMoTpeHsl BinsHHE reorpadudeckux Gpakropos Ha apuaHblid penbed Kasaxcrana. [Tokasano ue-
penoBaHUEe IUTIOBHAIBHBIX U KCEPOTEPMUUYECKHX 3I0X, & TaKXKe COOTBETCTBHE COBPEMEHHBIX pesbehoodpa-
3yIOMIUX MPOLECCOB KCEPOTEPMHUUYECKON 3MoXe. APUAHBIM THIT KIMMaTa OKa3bIBAacT BIMSHUE HA COCTOSHHE
TIOBEPXHOCTHBIX BOJ| IIYCTHIHHBIX pernoHoB Kazaxcrana. [IoMHMO KIMMaTHYECKHX WM THAPOTEOIOTHYECKUX
(haxTOpOB, N3BECTHO BIMSHUE Ha Pa3MEIIEHHE MO3EMHBIX BOJ ¥ TeOMOP(HOIOTHIECKUX MTPOLECCOB.
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Geoenvironmental analysis of the small river catchment areas

On the example of the River Karkaralinka

The article is devoted to questions of ecological state of water resources in Central Kazakhstan. The geo-
ecological state of the small rivers catchment on the example of the River Karkaralinka is considering. It de-
scribes the physical and geographical features of the river catchment. The study identified natural and anthro-
pogenic factors affecting the river basin, also held geoecological analysis of the contaminated area.

Key words: small river, watershed, the river bed, a water sample, ecological and geomorphological studies,
protection measures.

The provision of natural systems in areas of small rivers is the main indicator of the condition of the
whole system. Different changes affect the hydrological regime and also entail a chain of changes on large
rivers. Any river system is an independent azonic territorial unit and its size is characterized by a specific set
of geosystems. The combination of these characteristics presenting hydrological and hydrochemical
indicators of the river system which determined by hydrological indicators in each part of the river. Small
and medium-sized river basins always remain out of sight of researchers, regardless of whether the main
indicator of ecological situations in the region. The state of small rivers the main source of livelihood of
locals, so we examined this on the example of Karkaraly river which flows through the land of Karkaralinsk.

The river starts from the Karkaralinsk mountains, flows through Karkaralinsk town and through the low
mountains territory flows into the plain near Karasor. The length of the river from source to sea Karasor 85
km, the catchment area of 640 km”.

The upper current of the basin Karkaralinsk river flows through the eponymous mountain, the average
current through the valley foothills and the lower current across the plain near the river [1]. Therefore, the
basin is located on the branches of the 3 climatic zones. Here, of course, the Karkaralinsk meteorological
station (MS) well describes the mountain zone. Also since it is located on the northern slope of the moun-
tains it can be considered as the foothills area. The third zone is near the Besoba meteorological station
which is located at the distance of 110 km south-east from Karkaralinsk by height and climate of the meteor-
ological station. As the result, characterizing the climate of the basin was selected Karkaralinsk meteorologi-
cal station (height above sea level 810 m) which is stable since 1935 with a break 1894—1930.

The number of days of clear weather on the territory by the total degree of cloud cover on average 80
days. Cloudless clear days is 45 % in summer. The total flow of solar radiation during the year is 110
kcal/cmz, the albedo in the warm period is 28 %, in the period of snow cover is 70 %. The total radiation
balance is 42 kcal/cm’. The highest temperature usually in July. The coldest month is January. An absolute
minimum of frost — 45eC was recorded in 1919. The maximum daily amplitude of air was recorded in
November is 27.9 €C, the minimum fluctuation within one day in October is 0.9 €C. The first frost is
observed on 4th September, sometimes in the middle of August (1944 year). The average frost-free period is
95 days. Average monthly absolute humidity varies during the year in January and February from 1.8 hPa
(MB) to 11.5 GPa in July. Relative humidity for several months, fluctuate from 75 % in December to 56 %
in June. Dry days is an average is 77 days per year.

Precipitation mostly very little in the form of rain (less than 0.1 mm) or snow. The number of days when
layer of precipitation not more than 0.1 mm — 11 days in average, not more than 1 mm — 62 days, not more
than 10 mm — 6 days, not more than 30 mm — 0.3 days. On average, a day of falling snow cover — October
16, rstable cover is formed about November 17. Sometimes the formation of snow cover occurs in the third
decade of October or can last until the end of December. In the spring the snow begins to melt in mid-April
and sometimes lasts sometimes until the end of may, if the spring is warm ends in late March. According to
the resultg of field studies of snow height of about — 18 mm, the highest — 32 cm. Density of snow cover is
215 kg/m’.
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Most often in Karkaralinsk in the winter often blows South winds. In summer the winds blowing
straight to the North, West and South directions. In general, it was recorded that in an average year the
predominant are South and southwest winds The most windy months are October and November, the
average monthly wind speed of 4.2 m/s.

Detailed information about the weather of the study area is shown in Table, compiled on the basis of
data of Karkaralinsk meteorological station [2].

Table
Meteorological characteristics of the area Karkaraly river
(according to the data of Karkaralinsk meteorological station)
No Characteristic Months Year
1 11 11 v \% VI VI |VII |IX X X1 | XII
1 | The average air -13,7 | -13,5| -7,7 | 3,2 | 10,8 | 16,1 | 18,1 | 157 | 10,1 | 24 |-6,6|-11,9| 19

temperature, deg. C
2 The absolute deg.C | -45 | -44 | -37 | 26 | -14 -5 0 -4 -10 | -26 |-44| -45 | -45

minimum air | year 1919 | 1951 | 1971 | 1954 | 1952 | 1949 | 1919 | 1971 | 1956 | 1987 | 1987| 1938 | 1919
temperature,
3 |The absolute deg.C 6 7 20 29 35 36 37 36 34 27 |17 ] 11 37

maximum air | year 1982 | 1946 | 1989 | 1972 | 1974 | 1941 | 1974 | 1939 | 1966 | 1970 | 1938| 1955 | 1974
temperature,
4 The average ground -16 | -15 -7 6 17 23 25 21 14 3 -6 | -12 4
temperature, deg. C
5 | The average relative air | 78 77 80 66 53 51 54 54 56 69 | 78 | 79 66
humidity, %
6 The average amount of 13 12 15 24 43 47 55 42 28 28 | 20| 13 340
the precipitation, mm

7 The average wind 4,5 43 4.4 4.4 4,3 3,9 3,5 34 4,6 46 (4,6 44 | 4.2
speed, m/s

8 The average number of - - - 0,02 | 0,3 0,3 0,2 | 0,04 | 0,1 0,1 - - 1,1
days with dust storm

9 The average number of | 2,9 3,3 7,6 1 - - - - - 03 [25] 53 | 228

days of ice cover

Relief. The upper current of the river is located within the Karkaraly mountain massif with a height of
1050—-1150 m. Then the river flows past mountains of Karamurza (1064 m), Karazhal (872 m), Siirly (833
m). Down from the mountain Siirly occur bumpy hills with a height of 700-720 m. the Lower current passes
through the plain with a height of 675-625 m. In general, the surface of the basin tilted to the North [3].

The basin geological structure belongs to the zone Tekturmas hill Djungar-Balkhash system. In rocks
dominated: effusive-sedimentary complexes of the Proterozoic and granitic complexes of the Paleozoic,
alluvial complexes of the Cenozoic. Hydrogeological zoning of the territory belongs to Tekturmas zone (split
water area of the Tekturmas hill). Zone of Tekturmas covers the northern part of the geosyncline Djungar-
Balkhash which is more elevated in contrast synclinorium Karaganda which surrounds the north and Uspen
synclinorium in the south: in the west the zone borders with the Central Kazakhstan fault, which divides
Djungarian-Balkhash geosynclinal from the Chingiz geosyncline zone, then the area follows to the northern
slope of the Balkhash-Tengiz watershed (Fig. 1).

Upper quaternary alluvial-deluvial, saline and lake sediments are common in the narrow openings
which lie along the riverbeds Karkaraly river. Dominated chloride-sulphate sodium water with
mineralization of 5-24 g/l. Chloride-hydrocarbonate calcium waters with mineralization of 0.3—1.2 g/l are
common in the upper part of the valley in well drying places. Unstable regime and the random distribution of
groundwater limits the practical significance of alluvial-proluvial-deluvial sediments. Groundwater of the
lake rocks follow to the terraces, that surround Karasor lake by a narrow strip (width up to 1 km).
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Figure 1. Hydrogeological scheme of Karkaraly river basin

Lower alluvial quaternary — recent sediments’s water horizon which developed in modern river valley.
The depth of water level varies in the pasture part from 1.5 m and in the surface of the pasture up to 6 meters.
The thickness of the water horizon in average 10—12 m. Groundwater by the quality is mainly fresh water,
total mineralization of up to 0.4—1 g/l. The water horizon of alluvial quaternary is the source of the water
supply of many settlements, livestock, mining.

Water accidentally distributed deluvial-proluvial pliocene upper — upper quaternary deposits are
developed in the sides of the valley, in depressions between hills and in the cones. The thickness of the water
layer of deluvial-proluvial sediments varies between 0.5-5m. The mineralization of water is different and
varies to 0.3—6 g/1, salinity is 1-2 g/l, dominated water with compositions of bicarbonate-sulphate-sodium or
chloride-sulphate calcium. Despite occasional spread and increased mineralization of water, they are widely
used for water supply of small farms and for water animals in the wintering.

Water of open fractures where dominated lower carboniferous volcanic-lower permian deposits are
widespread on the territory of the syncline structure Bugyly, Kushoky, Konkashty and Karazhal. As a rule,
the depth of water in the cracks does not exceed 4 m. Fresh water with a total mineralization of 0.2-0.5 g/l
are found everywhere. The chemical composition is hydrocarbonate calcium, sometimes hydrocarbonate-
sulphate calcium [4].

The basin of the Karkaraly river in the landscape-soil map of Karaganda region belongs to the dry
steppe zone, to the point of moderately dry steppe dark pink soil. Widely distributed imperfect dark pink soil
can transmit water. These include various dry prairie grass, fescue and feather grass vegetation. Fescue and
feather-grass vegetation are spread in usual dark pink soils formed from clay. In the lower current of the
basin of river are spread salted dark pink soils. There are different steppe sagebrush species and groups of
xenohaliotis. In the mountains Karkaraly grow pine forests on granites of perm.

The fauna of the basin Karkaraly river varied because it is located in steppe and mountain areas. The
flora of the steppe zone have influenced to the wide distribution of steppe marmots, jerboas, and others. In
the mountains are argali, roe deer, deer, wild boar, wolf, fox, lynx. Ornithological associations to include
steppe, black and white-winged larks, white-headed cranes, steppe eagles. In the mountainous areas inhabit
bat, black stork, golden eagle, common kestrel, grey swallow, mongolian desert bullfinches and others.
There are invertebrates, locusts, various beetles, insect larvae and crayfish in the ponds. From reptiles there
are lizard painted snakes, steppe vipers, copperheads [5].

With regard to hydrological condition, the river throughout its length receives relatively several large
distributary: on the right bank — Karaozek (from the mouth 67 km, a length 11 km), Tulkili (61 km and
11 km) and Zhartas (38 km and 17 km), on the left side falls only one river Tasbulak (57 km and 10 km).
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The volume of water which flows through the river is formed mainly from melt water, sometimes from
rain and groundwater, including springs of Karkaraly mountains and foothills. The flow of water decreases
rapidly in the lower current of the river Karkaraly, because it fills small lakes on the floodplain of the river.

During the floods in the upper current on the average passes 78 % of the flow. In some years during the
flood, the annual flow amounted to 100 % (1976 year) sometimes 34 % (1963 year).

The basin Karkaraly river refers to the 1 zone of turbidity (50-100 g/dm®) on the map of turbidity of
rivers Karaganda region, the state of erosion is estimated by the coefficient A=0,009. The average
consumption of the alluvium in the river near the village Pervoe Maya is 0,077 kg/s, average turbidity —
23 g/m’, annual flow of alluvium is 2.4 thousand tons. Obviously, this maximum strong flow along the
length of the river. The maximum turbidity of the river is observed at the output from the Karkaraly
mountains.

In the spring the water temperature at 0.2°, as a rule, takes place in the first decade of April. The
maximum temperature in July average temperature is 22¢. The first ice formations appear in the autumn on
average in the first decade of October. The freeze-up occurs in the beginning of November. In some years
the freeze-up occurs in mid-October, sometimes may not be until the end of November. Spring ice
phenomena on average start at the beginning of April and ends in mid-April. In the years when water is
scarce, most of the ice masses melt on the spot. The ice thickness reaches an average value (90-100 c¢m) in
mid-March. Maximum ice thickness can be up to 140 cm. When the floods reached the limit of river’s water,
which was formed in wet conditions and which freezes in autumn, has bicarbonate-sodium properties,
mineralization 300-350 mg/dm’. If the floods are formed in dry, well-filtering soils, then sulphate-sodium
properties of river’s water felt fuzzy, mineralization is 500-600 mg/dm’. At the end of floods in the
composition of the water increases the ions of sodium and sulfuric acid, mineralization increases up to 800—
900 mg/dm’. In summer and in winter, when the water availability is very low mineralization reaches 2—6
g/dm’, the ion composition is dominated by Na, Cl and SO, [6].

Riverbed of the Karkaraly river extends on the territory of Karkaraly district of Karaganda region. The
majority of the population living on the banks of the river engaged in agriculture. Lands located in the area
of the river (except the territory of the Karkaraly town and Karkaraly state national natural park), usually
used for this purpose. It's pasture, hay and cropland. To the unsuitable lands relate barren pastures and land
used in technological processes (mines, settlements, pumping stations, pipelines, roads, quarries for the
production of building materials). To the urbanized areas relate constructions, buildings and other objects, as
well as areas unsuitable for use in agriculture are the remnants of construction materials, garbage, heaps of
cultivated lands, destroyed structures, ravines and other.

The total arca of water protection zone of the Karkaraly river — 7839,8957 ha, including the water
protection strip 1814,8005 ha (by the data of the Nura-Sarysu basin inspection).

As noted above, people living along the river in addition to livestock are also engaged with irrigate
crops for planting potatoes. Private homes of the Karkaraly town use the river water for irrigation of
household lands.

In many reference books is said the Karkaraly river to end near lake Dat. But as a result of our research
and mapping work we identified that the river flows into the lake Karasor (in some years). To assess the
ecological situation of the Karkaraly river we divided into III zones:

From the source of the river to the territory of Karkaralinsk, the population of people is low. Now in
this area located the idle hospital. Previously, the hospital sent waste water into the river. The problem of the
wastewater should be considered before the start of the object as a specific technical project, that considered
the assessment of damages to the environment. The project should be decided jointly with the SES and
environment protection bodies. Petrol stations «KazMunayGasy, «Zharas» and «Nur», which are located on
the right and left sides of the road Karaganda-Karkaralinsk at the entrance to the city located in the water
protection zone. Petrol stations are not equipped with the system of storm sewer. Generally, the coast is high
and precipitous, where in some places grow the grasses and shrubs and sloping coast framed by meadow
vegetation. The relief consist from the hills which have some differences in height. The signs of the absolute
height, in the upper part of the city (north-west) 895 m, in the lower part of the city (south-east) is
changed to 820 m [7].

Former grain receiving point located on the north-east of the city and is not currently functioning
partially included in water protection zone. The riverbed within the city was subjected to strong
anthropogenic influence, unlike other parts of the river. In the upper, north-west of Karkaralinsk, the river
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divides into two riverbed. Private houses built along the banks of the river are located closely. Here are the
dried part of the riverbed in some places, in spite of surface flow on the entire surface.

All part of the territory from Karkaralinsk town to the village Akzhol takes only one settlement, it is
village Akzhol. The riverbed in this region is obvious. Only in some parts is observed that there is no surface
flow. Shore is mainly flat, but also found a high steep places. There are also hills of different heights. Signs
of absolute height in the Karkaraly region is 820 m, near the village of Akzhol changed to 683 m. On the
banks grow willows shrubs, herbaceous and shrubby plants. A significant portion of the river is located along
the road linking the village Akzhol and «Karaganda-Karkaralinsk» road. During the research we noticed
diffuse pollution sources (building materials, household waste, manure pile, etc.) are found on the banks and
riverbeds of the river located within the village (Fig. 2).

Figure 2. Manure rubbish that is concentrated on the banks of the river near the village Akzhol

Overall, this study area Karkaraly river was subject to minor anthropogenic impacts. Now the sanitary
condition of the two banks of the riverbed which located outside of the village can be characterized as
favorable.

Sparsely populated area of the river from the village of Akzhol to the mouth flowing into the lake
Karasor, here found only a few adjacent wintering. In all parts of the river has no surface flow, the river
channel (riverbed) is poorly developed and in the area of the river Dat flow is lost. The coastline and the
riverbed is covered with herbaceous and shrubby plants. The signs of the absolute height of the riverbed 683
m (village Akzhol), changing to 625 m at the mouth of the lake Karasor.

Also the economic activity of people has some connection with settlements (village Akzhol on the
banks of the river, and also in villages located at the distance, Koktas and others) and with adjoining
agricultural lands.

The study concluded that in areas located near the riverbed of Karkaraly river population of people is
poor and uneven. The maximum population density in the valley of the river is observed in the town of
Karkaraly which is located in the upper current of the river. Below along the current of the river is only one
settlement village which is called Akzhol (village named after M.Mamayeva). Comparatively in the study
area intensive anthropogenic development began with the founding of the town of Karkaraly.

The above features, in particular, the result of agricultural production activities of the population, also
the livelihoods of habitants of settlements located on both banks of the river are cause the load to the river.

References

1 Kaparaunsl. Kaparanapsr o6bicel: DHmkmoneaus. — AiMarel: Atamypa, 2006. — 584 6.
2 Kapxkapaibl MeTeoOpTalbIFBIHBIH KOp MadiMerTepi. — Kaparanapt, 2009.

3 Kaynambaes I1I.3. T'eomopgonorus KapkapaaHHCKOro HU3KOTOPHO-MENKO-conovyHoro paiiona (Llentpansusiit Kazaxcram):
aBToped. auc. ... Kauz. Ouoin. Hayk. — Anma-Ara: AH Ka3CCP, 1972. — 31 c.

Cepus «buonorusa. MegmuuHa. Meorpadus». Ne 2(82)/2016 91



Zh.Huszti, G.B.Abiyeva

4  Danesuu U.E. u op. I'maporeonorust CCCP: monorpadus. — T. XXXIV. I'mgporeonorust (Cs.pabora). LleHTpansHbrii
Kazaxcran. — Kaparanga: LIKI'Y; Kaparanaunckas rugporeoaornieckas skcnenunus, 1967. — 701 c.

5 ®wusnueckas reorpadus Pecryommku Kazaxcran: yued. mocobue / Ilox pen. K.M./IxananmueBoit. — Anmarsl: Kazax yH-Ti,
1998. — 262 c.

6 Pecypcsl nosepxnoctHbix Boag CCCP. I'magponorudeckas usydeHHocts. — T.13. — B, 1. Llentpansnsiii Kazaxcran. —
JL.: Tuppomereousnar, 1965. — 215 c.

7  Axnambemosa K.M., A6buesea I'5. Kapacop ke anaObl ©3¢HAEPIHIH IKONOTHSIBIK-TeOMOP(OIOTHSIBIK Macesenepi //
KapMYV xabapuisicel. buonorus, meannunna, reorpadus cep. — 2009. — Ne3 (55). — 82-86-6.

K. Xycteu, I'.b.O0OueBa

Kimi e3eH cy :xuHay ajadbl ayMarbIHA Te03KOJOTUSJIBIK TAJIAAY Kacay

Kapxkapauibl e3eHi MbIcaabIHIA

Makaina Opransik Kazakctangarsl Cy pecypcTapblHbIH 9KOJOTHSUIBIK Macenenepine apHanrad. Kimri esexnep
Cy XHHay aJla0bIHbIH F€0KOJIOTUSIIBIK XKaFaakibl Kapkapaibl @3eHiHIH MbICAIbIHA KapaCThIPbUIFaH. O3€HHIH
Cy JKMHAay anaOblHBbIH (U3MKAIBIK-reorpadysuIblK CpeKIIeIKTepl CHIaTTaFaH. 3epTTey JKYMbICTaphl
OapbICHIHIIA ©3CHHIH Cy JKHHAY ajla0blHA ocep eTeTiH TaOUFH XoHE aHTPOIOTeHAIK (haKTopIiap aHBIKTANBII,
OJIapJIbIH ayMAaKTHIH JIACTAaHybIHA TUTI3€TiH dcepiHe re03KOIOTHSUIBIK TAJAAY JKacalFaH.

K. Xycrou, I'.b.AGuena

I'eo3ko0rnuecKkuii aHAJIM3 TEPPUTOPUM BOA0COOPa MAJI0i peKHn

Ha npumepe pexu Kapkapaaunka

CraTbsl MOCBAIICHA BONPOCAM 3KOJOTHYECKOTO COCTOSHMS BOJHBIX pecypcoB LlentpambhHoro Kaszaxcrana.
PaccMOTPEHO T'€0IKOJIOTHYECKOE COCTOSIHME BOAOCOOpa MayblX peK Ha mnpumepe peku KapkapanuHka.
Omnucanbl  ¢usnko-reorpapuueckue O0COOCHHOCTH BOZocOOpa peku. B pesymbrare HCCIeIOBaHUS
OlpeJeIeHbl IPUPOJHBIE W aHTPOINOreHHbIE (DAKTOPhI, BIMAIOIME Ha OacceH peKH, TAaKkKe IPOBEACH
T€09KOJIOTUYECKUIT aHAIN3 3arpsA3HEHHON TePPUTOPUH.
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Karaganda region, the main cancer — causing factors in the geographic view
In the years of census, 1999-20 09

The article shows that many factors affect negatively in our time on the demographic situation. Among them
are the main ones: Economic, social, political, etc. But, in recent years the influence of environmental factors
on the same situation, is considered versatile and determined extent of their influence. Achieving this goal
can give the opportunity to open further ways of their solution.

Key words: demographic, reproduction, social and economic policy, environmental.

In the end of the twentieth century and early twenty first century, demographic history of Kazakhstan
had its own templates. At this stage the demographic development of Karaganda city including other regions
and the city of the country has been basically formed. Therefore, demographic development is one of the
main objectives of the study and the analysis of the relevance of scientific and practical importance.
Therefore, reproductive process for the approval of the political sovereignty of the country, for the
convenience of its geopolitical position in the region, based on the demographic development of regional
programs to develop them in order to make high-quality reproduction of the population of the republic in the
previous times is needed to be studied. Demographic policy is an integral part of the country 's socio —
economic policy. At the same time, a range of social and economic policy in a broader sense is the policy of
the country.

According to the latest information from the Department of State statistics of Karaganda region the
population of Karaganda region presenter 1367.5 people including the urban population of 463275 people as
well as from other cities and districts 904225 [1]. According to medical sources there are less people with
heart dieses, even it can be said they do not exist. However, such dieses as cancer with 5—10 % of total popu-
lation vary every year and will reach its peak soon [2].

There are also the following factors which affect human health as air, water, food products, industrial
pollution and waste, transport of substances on a daily basis, electromagnetic fields, vibration, noise,
excessive flow of information, lack of time, lack of exercise, poor diet, the prevalence of all this is harmful to
human health. The absence of anthropogenic factors ago, has become a new man — made diseases. Nowa-
days a complicated environmental situation in many developing countries, especially in densely populated
cities were called by these issues A s a result it atracted the attention of the whole world [3].

There are a wide range of scientific and technical progress, thanks to the proliferation of missiles,
nuclear power plants, factories, etc, which enrich and make easier our lives easier, but a human health is en-
dangered. It's due to the lack of environmental consciousness, the people do not feel the responsibility in
front of future generations. As a result there are consequences of violent attitude to the environment and hu-
man activities [4].

The human health is endangered because there are harmful substances and metals in the environment,
which cause human illness. In particular, kiisalanifi (arsenic) facilitates the development such diseases as the
skin, lung and bladder cancer.

There are the billions of the amount of arsenic in the body. Therefore, it is clear to understand the rea-
sons of above — mentioned diseases [5]. Census years, the incidence of these diseases can be seen in Table 1
below.

As can be seen from Table 1, there is significant decrease the level of pain dieses in the cities, whereas,
there is an increase of the incidence among the population in rural areas of the district. It is, of course, first of
all, due to the concentration of treatment centers in the cities. In their turn the residents of rural areas are not
able to register with medical centre immediately, afterwards, disease prevention measures may not be taken
timely. One of the reasons is that the biggest number of medical centers are situated in the cities.This
situation will be analyzed to see Figure 1 below.
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Table 1
The number of cancer patients in Karaganda region during the years 1999-2009
The number of cancer cases per 100,000 fThe total number of fieaths
N The number rom these types of diseases
Cities of people Of these, the | Ofthese, the
Cities Districts | number of number of Total Cities Districts
men women
Karaganda 1999 year
Saran 912700 | 2785 [ 1590 | 2235 | 214 3319 | 136,5 | 1954
Temirtau 2000 year
Shakhtinsk 1002400 | 2739 | 1724 | 2146 | 2317  [3036] 1627 [ 1409
Zhezkazgan 2001 year
Balkhash 996600 [ 2638 [ 1668 | 2248 | 2477 [3137] 1773 | 1364
Karazhal 2002 year
977100 | 2688 | 1798 | 2297 | 2535 [3137] 1903 | 1393
2003 year
972788 | 2702 | 1742 | 2334 | 2539 [3137] 1749 | 1378
2004 year
967863 | 2747 | 1608 | 2343 | 2551 [313,7] 1724 | 1348
2005 year
991763 | 2645 | 1679 | 2382 | 2447 [ 2844 1715 | 1129
2006 year
991763 | 2682 | 181,01 | 2382 [ 2533 [ 2844 192,1 | 1228
2007 year
1000970 | 2677 | 1688 | 2393 | 2511  [3072] 1694 | 1378
2008 year
1017300 | 27655 | 1699 | 2362 | 2487 [2905] 1693 | 1212
2009 year
1023356 | 273,101 | 1827 | 241 | 2493 | 312 [ 1921 [ 1199

Note. Karaganda Regional Cancer Center, Department of Statistics devotion is created.
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Figure 1. Karaganda region in the years 1999-2009 the number of cancer of patients

As can be seen from the figure 1 duringl0 years: the number of patients who suffers from cancer in cit-
ies reached its pick in 1999, 2004 and 2008, whereas in districts areas the highest rates can be seen in 2002,
2006, 2009. The number of women in the period from 2007-2009 stayed steadily, whereas the ncidents of
cancer among men slightly increased. The Figure 2 below illustrates a number of deathcause by cancer of the
above mentioned analisys.
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Figure 2. The total number of people who died from cancer types

As can be seen from the picture, there is a general trend of decreasing of death from the disease, so
there can be seen some variation of dat between cities and disricts. Ther was mortality peak of cities in 2002,
2006, 1999 and 2009. There was deected a decrease in the mortality rate of people under the supervision of a
doctor, who provided a treatment in a timely manner after the disease. However a reduction in mortality
inhabitants of the district is explained by the decrease in the total number of population. Duing these years
there was a mass movement of people from rural areas. Therefore, there is a bright hope that cancer can be
eliminated by the earlier disclosing becue of intime medicl treatment as well as awreness citizes f that diases.

Scientists estimate the health status of people in the lifestyle of 50-52 %, 20-25 % of hereditary factors
and environmental conditions of 18-20 % and 7-12 % of the level of health services.

Whether any particular country or region of the world, a high incidence of disease caused by a new spe-
cies. As well as the situation in our region, including the city 's. If we take as a new disease caused by cancer,
based on the region in recent years can be seen in Table 2 below for more information.

Table 2
Karaganda region, the incidence of cancer (100 per thousand)
The total number of people | Including the The total number of deaths | Including the
Years suffering from cancer number of children |from this disease number of children
under the age of 14 under the age of 14
2012 17310 83 1798 10
2013 17625 91 1720 13
2014 18432 101 1747 17

Note. According to the Karaganda Regional Cancer Center, Department of Statistics.

From the table we can see the followin piture. In 2014 about 17310 people suffered from cancer,
including 83 children under the age of 14, 1798 which is presented by the number of people who died in this
report and 10 children under the age of 14. In 2013 about 17625 people suffered from, including 91 children
under the age of 14, the number of death comprised 1720, among it about 13 children under the age of 14.
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Concerning 2014, he total number of 18432 people presented people whosuffered from cancer,
including 101 in the number of children under the age of 14. The number of people who passed away be-
cause ofthis ill comprised 1747, including 17children under the age of 14 [2].

As noted, these changes every year are growing. The number of deaths as well as data on key
indicators, at least 10 percent of the total. It is where the most qinjiltatin and their children under the age of
14 be increased every year. The situation in the city of Karagandy region is deired to be better. However, it is
not possible today to rein from ths type of the disease. As a result of the medical examination and screening
in 2012 showed 42.9 percent, and in 2014 about 49.6 percent of cancer detected at an early stage. For
example, in order to detect breast cancer in the region last year, 16085 women were surveyed, 32 of them
ensnared by this disease. As a result of the screening test 40125 women were screened 8 among them were
suffering from colon and rectal cancer. Today, the clinic, to be phased in domdarin treatment [6].

Cancer is one of the world 's most common serious disease. Researchers say it has increased in the last
20-30 years as the epidemic in the world. There is a terrible disease in our region. There were the treatment of
cancer patients in the region since 1957. There are currently about 6,000 people in the region. According to the
results of the last three years, 1200—1250 people are suffering from cancer per year. In order to help to over-
come this diases it should be detected on earir stage. Therefre it is vital to give them an earlier medical help.

The earlier cancer is detected, the more there is an opportunity to recover the situation.
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K. JI.Kemxuna, JI.JIaBua, K.C. ToumbekoBa

Kaparanabl 00J1bICHI XaJKbI reorpaguschbIHAA KAHA
KaTepJi icik aypyJiapbIH TYBIHAATYIIbI Heri3ri (pakTopJap

1999-2009 xcx. XaJIBIK CAaHAFBI MAJIiMeTTepi 00l bIHIIA

Makanaza agamM3aTThIH JaMybl KEMEJJICHIeH IIaKra AeMOorpadusuiblK dKaFiaiifa ocep eTEeTiH KeNTereH
JKOHOMHKAJIBIK, OJICYMETTIK, CasCH JoHe Tarbl Oacka ¢akrtopmap 3eprrenai. JereHMeH ocbl aTanraH
(akropnapzan 6acka, OyriHie agam3aTThl KATThl TOJFAHIBIPATBIH SKOJIOTHSUIBIK (haKTOpPIAp/bIH JKaHa aypy
TYpiepiH Ko3abIpyFa biknanbl XXI agam3aTein KaTThl ananaatyna. CoHABIKTaH OChl (aKTOPIBIH dcep eTy
JICHIeiiH aHbIKTay aca MaHbI3[Ibl OOJIbIN TaObLIAIbL.

K. JI.Kemxuna, JI.JIaBua, K.C. ToumbekoBa

OcHoBHbIE (AKTOPBI, BJAMSIOIINE HA PA3BUTHE PAKOBBIX
0oJie3Hell B reorpaguu Hacegenuss Kaparanaunckoii odjactu

B roas! nepencn Hacesenns 1999-2009 rr.

B crarpe mokazano OTPpULATCIIBHOC BJIIMSIHUE MHOXKECTBaA Q)aKTOpOB B Hall€ BpEMs Ha Z[eMOI‘pa(bI/I‘{eCKyIO
CUTYaIHIO. Cpem/I HUX MOXHO OTMETUTH OCHOBHBIC SKOHOMHUYCCKUC, COMTUAJIBHBIC, ITOJIMTUYECKUE U JP. Ho B
NOCJICAHCE BpEMsS BJIUSAHUEC DSKOJOTHYCCKUX Q)aKTOpOB Ha Z[eMOFpa(i)I/I‘IeCKy}O CUTYyallUl0 PacCMOTPCHO
Pa3sHOCTOPOHHE, OIIpCACIC€Ha CTCIICHb HMX BJIHWAHUA Ha JTY CUTYyalHlo. ﬂOCTH)KeHI/IC 9TON Ienu JaeT
BO3MOKHOCTb OTKPBITH JampHEnIIe IIYyTH UX PCHICHUSA.
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Ecotourism excursion routes of Ulytau region

Ecotourism is the main indicator of economic development. Ecotourism is now a priority sector and
contributes to the sustainable development of the economy. The article deals with modern potential of
ecotourism of Ulytau region and provides future development plans. By many in tourism development is
planned in the Ulytau region because the in region of the picturesque mountains and lakes is very important.
Development of ecotourism, based on the promotion of national values, historical and cultural monuments of
the famous sights of Ulytau region and made the ecotourism routes.

Key words: tourism, ecotourism, infrastructure, ecotouristic route, route, ecotouristic product, resource of
tourisim, historical objects, guide, sightseeing tours, historical and cultural monuments, objects of tourism,
environmental, museums, parks.

Ecotourism is one of the fastest-growing sectors of the tourism industry. Ecotourism is distinguished by
its emphasis on conservation, education, traveler responsibility and active community participation. Also
known as green tourism, ecotourism is when people travel to a destination and take place in observing and
interacting with the environment, learning about the cultures and practices of local inhabitants while
promoting their well being. The tourists that visit many times take part in helping to preserve the natural
habitat.

Ecotourism is now a priority sector and contributes to the sustainable development of the economy.

Ecotourist route — is the way of tourists travel to the order in visiting historical and natural
monuments, and other places, such as stopping places to rest. Ecotourism should accommodate and entertain
visitors in a way that is minimally intrusive or destructive to the environment and will sustain and support
the native cultures in the locations is operating in.

The route can be developed by tourist company or individual traveler. In the case of the passages is
organized by a travel agency, participants are provided with guide service, sightseeing and other services,
such as transport.

In the direction of routes are divided into linear, ring, radial. On routes tourists can be travel — on foot
or horseback order, bike, car, water means of transportation. At the time of the routes are divided into year-
round, seasonal and one-off. On the route can go a group of tourists, or one party.

Ecotourism-tech route map — the main document of the transport route.

At the beginning of the process of map indicates the name of the tourist organization, serving the route.
This map is the main area where the actual geographical location of the facilities necessary information and
guidance necessary tools. Routes highlight the difficulty level, travel plans and drawings, photo images.

Important map-scheme objects of Ulytau region was introduced in Google Maps. This is not just a map-
scheme, a small provider. Google Map process has not yet been updated. It includes not only historical sites,
as well as sending them clear. Map and schedule will be printed in three languages (Fig. 1) [1].

Ecotourism product — a set of ecotourism services to ensure the needs of tourists during the trip. Eco-
tourism product — directed at providing tourist complex of (advertising, participation in fairs and
exhibitions, eco-tourism information centers sales, catalogs, booklets and distribution) services [2].

Kazakhstan is a very diverse country with a very diverse landscape. Vast areas of steppe, interspersed
with waterland oasis. It also has two of the most beautiful mountain regions in the Altai in the East and Tien
Shan in the south. The lakes of Kazakhstan, numbering almost 50 000, are scattered throughout the country.
In some cases they are spread apart by hundreds of kilometers, and in others, they are clustered together to
form lake districts.
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Figure 1. The physical map of Ulytau region

The main ecotourism locations in Central Kazakhstan are the natural oases at Karkaraly and Ulytau.
Kazakhstan has something for every kind of tourist.

Guide — a specialist who conducts tours (for tourists and the local population). In addition to an
excellent knowledge of sights it has to be sociable and in some cases even artistic person to interest listeners
with available information [3].

The territory of the republic is an amazing natural and historical and cultural sights that attract tourists
from outside and opens up great opportunities for us in the development of the national tourism industry.

The territory of the republic is an amazing natural and historical and cultural sights that attract tourists
from outside and opens up great opportunities for us in the development of the national tourism industry.

The purpose of the organization of the route through the promotion of national values, the creation of
eco-tourism in Ulytau region of historical and cultural monuments, sights, nature.

The specific tradition Ulytau region.

Route: Karagandy — Zhezkazgan — Ulytau — Zhezdy — Zhezkazgan — Karagandy (Fig. 2).
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Figure 2. The ecoturistic routes
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For example, the ecotourism routes of Ulytau region for 6-day (6 nights) usually are following:
The first day
Route: Karaganda city — Terekty Aulie complex.
Duration: (445 km, 7 hours).
Karaganda — Terekty Aulie route.
Lunch: 13.00 — 14.00 -
Terekty Aulie — walking tour of the archaeological complex.
Dinner: 18.00. Overnight in the field.
The second day.
Route: Terekty Aulie complex — Zhezkazgan city.
Duration: (85 km, 1 hour)
Breakfast: 8.00 — 9.00
The route starts from the visiting of the Terekty Aulie complex — a gallery of rock painting and rocks carv-
ing, then observe excursion in Zhezkazgan city.
Lunch: 13.00 — 14.00
Route: From Zhezkazgan city.
Duration:
Alasha Khan and Zhoshy-Khan Mausoleums (85 km, 1.5 hours)
Dombaul Mausoleum (20 km, 30 min).
Zyngyrtas (95 km, 2.5 hours)
Ulytau region (15 km, 30 min)
The route starts from from visit to burial places of Alasha Khan and Zhoshy Khan.Then visit Zhingirtas. Was
Built in the ancient masters of rock gallery Ulytau sights photos on pages of original culture as a whole.
The Habitat, amazing wild nature, ancient images, all depicted in Zhingiltas. (95 km, 2.5 hours).
Ulytau (15 km, 30 min.).
Accommodation at the hotel.
Dinner: 20.00 — 22.00
The third day.
Route: Visit sights in Ulytau region.
Duration: (go down 3 hours) Edige mountain.
Breakfast: 9.00 — 10.00
Ulytau — Edige mountain. Go to the top of the Edige mountain (3 hours to go down) — to look the moun-
tain oasis (the height of the mountains is 1065 meters). On the top located burial places of Toktamys and
Edige khans. Come down the mountain.
Lunch: 13.00 — 14.00
Make a tour of places in Ulytau region.
1. National Historical and Cultural Museum-Reserve « Ulytauy.
. «Tanbaly tas» park.
. The area of «Hans».
. Park «Ketbugy».
. Park «Bes Arys».
. «Asan Kaigy» monument.
7. Park «Baubek Bulkysheva and Mukanna Imanzhanovu.
Free time: 16.30 — 18.00
Dinner: 18.00
The fourth day.
Route: Ulytau — Altynshoky.
Duration: Altynshoky (55 km, 1.5 hours).
Baytileu village (49 km, 2 hours).
The grave of Zhusip (10 km, 2.5 hours).
Breakfast: 9.00 — 10.00 -
Ulytau region — Altynshoky (55 km, 1.5 hours). About the great Tamerlan Altynshoky copies engraved
mark on the mountain.
Baytileu village (49 km, 2 hours).
Lunch: 13.00 — 14.00 -
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Ecotourism excursion routes ...

Sightseeing tour along the river Tamdy petroglyphs, then visit the grave — Zhusip (10 km, 2.5 hours). Back
to the hotel. Familiarity with the local population. On the travelling to the local village the tourists get the
information on the Kazakh nationality, traditions and characteristic features.

Dinner: 18.00

The fifth day
Route: Baytileu — Ulytau village
Duration:

Ulytau village (75 km, 2,5 hour.).

Aulie mountain (2 km, 15 min.).

Breakfast: 9.00 — 10.00 -

Baytileu — Ulytau village (75 km, 2,5 hour.).

Lunch: 13.00 — 14.00

The route stars from the Aulie mountain (2 km, 15 min.). Aulie mountain (2.5 hours to get to the top, high is
about 400 meters), the highest point is Ulytau (1133 meters).
Visit the burial place of the seven saintly people.

Down — Ulytau (15 min.).

Hotel.

Dinner: 18.00

The sixth day
Route: Ulytau village — the city Baskamyr
Duration:

The city Baskamyr (60 km, 50 min)

The city Ayakkamyr (15 km, 25 min)

Zhezkazgan city (60 km, 40 min.).

Breakfast: 9.00 — 10.00

Baskamyr village (60 km, 50 min.).

The Monument of the integrity and unity of the people of Kazakhstan.
Trip to the city of VIII-XII century.

From Baskamyr — Ayakkamyr were built in the era of the city of the Golden Horde (15 km, 25 min.).
Ayakkamyr city in Zhezdy village (15 km, 25 min.).

Zhezdy Museum.

Zhezdy — Zhezkazgan (60 km, 40 min.).

Lunch: 13.00 — 14.00. Hotel.

Farewell dinner:17.00 — 18.00.

18.35 — Evening train Zhezkazgan — Karaganda.

This program is designed for people who want a variety of excursions.

However, there is no additional infrastructure and carefully placed emphasis on the use of these re-
sources, tourism must admit to become competitive on the field for a long time. Ecotourism is very difficult
to form the image of the tourist areas, but it is very easy to get lost status.

All in the possibilities for Kazakhstan, particularly Northern and Central Kazakhstan are plentiful, for
the development of ecotourism in the area. However, 4 factors must never be forgotten [4]:

— the tourism must be kept small, so as not to cause unnecessary damage to nature;

— local communities must be included in the decision making process;

— foreign tourism must not be at the expense of domestic tourism;

— the environment must always come first.
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J.A.Kamup6aesa, K.A.Tynemosa

YabiTay aiiMarbl 00MbIHIIA IKOTYPHUCTIK IKCKYPCHAJIBIK MAPHIPYTTApP

OKOTYypHU3M — OSKOHOMHKAHBI JAaMBITYJBIH OacThl Kepcerkimn. Makamama YiblTay aiMarblHBIH Ka3ipri
TaHIAFbl HKOTYPHUCTIK oJieyeTi, COHBIMEH KaTap alIarbl YaKbITTarbl JAMBITY >KOCIAphl KapacTHIPBUIFaH.
OKOJOTMSUIBIK TYpU3MII HaMBITy YITTHIK KYHABUIBIKTApABl HacWxarray Oonbin Tabbutamsl. Typmsmmi
JaMBITy/la KOIITeTeH Xocnapra ne ¥JbITay eHipi ecenreneni, ce6edi o1 aiMaK TYpHCTIK peakpearusra Oaif.
AwurtopnapmeH ¥YibiTay ailMarblHBIH TapUXHU-MOACHH €CKEPTKIIUTEpiH, TaOHFAThIH, JKalNbl KOPHEKTI
OpPBIHJAPbIH TaHbIMAJ €Ty MAKCaThIHIA KOTYPUCTIK 3KCKYPCHSUIBIK MapIIPyTTap OarbITTapbIHBIH MBICAJIBI
YCBIHBUIFaH.

J.A.Kamupbaesa, K.A. Tynemosa

IKOTYPHUCTHYECKHH IKCKYPCHOHHBIN MapmIpyT YJIBITAYCKOI0 peruoHa

OKOTypu3M — OCHOBHOH IIOKa3aTeslb pa3BUTHUS SKOHOMHKHM. B crarbe paccMOTpeH COBpPEMEHHBIH
SKOTYPUCTHUYECKUH TOTEHLIMan YIBITAYCKOrO PErnoHa. A Tarkke MpPeIyCMOTPEHBI AanbHEHIIHe ITaHbI
pa3BUTHA. YIIydllleHHe B Pa3BUTUHM TYPUCTHHECKOH cdepbl HameyaeTcst U B YIIBITAYCKOM PETMOHE, MOTOMY
YTO MOTEHIIMAN Y KHUBOIHCHOTO Kpasi TOp U 03€p OYeHb BBICOK. Pa3BUTHE 3KOJIOIMYECKOT0 TypHU3Ma OCHOBAHO
Ha IPOJBIKCHUU HALUOHAIBHBIX LIEHHOCTEH, HUCTOPUYECKUX U KYJbTYPHBIX IIaMATHUKOB, H3BECTHBIX
JOCTONIPUMEYATETbHOCTEH YIBITayCKOTO paiioHa. ABTOpaMH IPEJIOKEH MOAPOOHBIH JIKOTYPHCTHYECKHI
MapuipyT I10 JaHHOMY PETHOHY .
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MEPEWTOW MUENEPI
HALLW IOBUNAPDI
OUR HEROES OF THE ANNIVERSARY

FplibIMMeH yIITACKAH FYMBIP

Kusipma Gec xpuigan actam Tapuxsl 0ap E.A.bexeToB aThiHmarbl
Kaparanasl MEeMJIEKCTTIK YHHUBEPCHTETIHIH reorpadus kadeapachIHbIH
ipreTacblH  KaJaymbulapaelH ~ Oipi  reorpadust — FBUIBIMIAPBIHBIH
KaHauaaTel, OoHeHT AknamoeroBa Kommar MaknajaoaiKbI3bl
1991 x. Gepi atanraH OKy OpHBIHIA KbhI3MET >kacaimel. Om 1981 x.
C.M.Kupos ateinaarsl Kazak MeMJIeKeTTiK YHUBEPCUTETIHIH (Ka3ipri ai-
®apabu aterHAarsl Kazak YITTHIK YHUBEPCUTETI) Teorpadust HaKyabTeTi,
«I"'eomopdosioruss» MaMaHIBIFEIH TOMaM7ar, 63 MaMaH/IBIFbl OOMBIHIIIA
Anmatel  KamachlHBIH — «OHTYCTIKKA3reoNorusn»  AKCHEeAUIUSCHIHIA
r'e0JIOr-3epTTEYIN KbI3METIH aTKapa OTBIPBIN, FBLIBIMHU, 1C-TOXKIpHOEIiK
mebepnirii  mbeiHAaH Tycti. 1984 k. Kommar MakmanOaikpI3sl
M.B.JIomoHOCOB aThIHAAaFbl MOCKEY MEMIICKETTIK YHHUBEPCHUTETIHIH
reorpadus  QakynpreTiHAeri reoMopdosorhs JkoHe maiieoreorpadus
KaeapachIHBIH acIUpaHTypackiHa TYCim, aTanFaH yHuBepcuterTe 1989 k. «I'eomopdonorniyeckue ycioBus
pasMellieHnsT M COXpaHeHHs MecTopoxieHuid ¢mrooputa B 3amagHoMm [Ipmbanxaiibey TaKbIPHIOBIHIA
KaHJIUAATTHIK TUCCEPTAIUACHIH OHAaFbIail KOPFAIl IIBIKTHL.

Opransik Kazakcranma reorpadus canackl OOHBIHINA FAIBIMAAPIBIH JKETIiCIIEYLIIIriHe OaiIaHbICThI,
1991 x. K.M.AknamberoBa Kaparanabl MeMJIEKETTIK YHHBEPCHTETIHIH JaHa allbulFaH reorpagus
kKaenapaceiHa OCKeMEH TeNarorukanblK WHCTUTYTBIHAH INAKBIppUIAbl. On  CTyAEHTTEpre YJKeH
JKayarnKepIIvTikieH mopic OepyMeH Koca, KadeapaHbIH FBUIBIME JKYMBICBIH Ja JKaHFBIPTTHL. OHBIH
keTekmritirimen kadenpaga «Optanslk KazakcTaHHBIH TE€OIKOJMOTHSIIBIK MACENENepi» FBUIBIMH-3EPTTEY
3epTXaHachl XYMBbIC jkacaiinpl. KadenpaHblH OKBITYIIBIIAPBI, MaruCTPaHTTAphl, CTYyAEHTTEepi reorpadus
UTIMIHIH Op TYpJIi OaFbITTapbIHAA FRUTBIMU-3EPTTEY JKYMBICTAPBIH KEMICTI aTKapaibl.

Yuusepcurer Oacmibuiapsl Kommat MakmanOaiKpI3bIHBIH YHBIMIACTHIPYIIBUIBIK KaOIIETiH aHFaphII,
OHBI Op KBUITAPHl KEHEC XaTIIBICHI, Omosorus-reorpadus ¢GakylIbTeTi ICKAHBIHBIH OKY iCi KOHIHIETI
opbIHOAcaphl, NeKaHHBIH FBUIBIMU-3EPTTEY KYMBIC JKOHIHICT1 OpbIiHOacapsl, (aKkyIbTEeTTIH OKYy-9[iICTEMENiK
KEHECIHIH TepalbIMbl >KYMBICTapbIHA TAPTTHI. JKaJIbl, FATBIM-TAIIMIep YHUBEPCUTET SKIMILLIIr TapanbiHaH
KOITereH MaKTay Kara3JgapbIMEeH MapamnaTTasibl.

Kommrar Maknan0aiKpI3pl  OKBITYIIBUIBIK, FBUIBIMH-3€PTTEY €HOEKTEepiMeH Koca, KOFaMIBIK
JKYMBICTapFa fa OeJCeHmi Typae apanacaabl. Atam eTeTiH Ooiicak, o «l'eorpadus B IIKOJIaX W By3ax
Kazaxcrana» xoHe «Jxonornueckoe odpasoBanue B Kazaxcrane» pecmyONMKaIbIK FHUIBIMH-9IICTEMENTIK
s)kypHagapeiaaa Opraneik KazakcTan OOHBIHIIA xKayalThl PEIAKTOP OOJBIT KbI3MET aTKaPa/Ibl.

2006 x. Kommat Makrman0aiKbI3bIHBIH OacTaybIMEH peciryOnkaza anrail pet «Kazak reorpadusibik
KOFaMbl» anbUIbl. KoFam aschIHIa )oFaphbl OKY OPBIHIAPBIHBIH OKBITYIIBIIAPEI, OPTa MEKTEN MYFaIiMIEPI,
MarucTpaHTTap MEH CTYACHTTEp Teorpadus camackl OOWBIHINA FHUIBIMH-OMICTEMEIIK JKOHE KOFaMIIBIK-
TOPOMENIK JKYMBICTAPhIH KApKBIHABI aTkapyma. CoHBIMEH KaTtap KUl cabiblH «Kazak reorpadusuibk
KOFaMBIHBIH JKUHAFBD) KapBIK KOpYy/Ie.

Axanemuk E.A.bexeroB arbiHmarbl KaparaHabl MEMJICKETTIK YHHUBEPCHUTETIHIH reorpadus
KadenpachiHbIH YKbIMBI Komirar MaknanOaiKeI3pIH MEPEHTOUBIMEH KYTTBIKTal OTHIPHIIN, 30p ICHCAYJIBIK,
Ka)KbIMacC Kalpar, YJIKEH TBOPUECTBOJIBIK JKETICTIKTEP MEH MOJI OaKbIT TiJICHIi.

MepeiiiHiz yctem 6051CHIH!
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