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l'[penMymeCTBa H HEAOCTATKHU 'MJIPONOHHBLIX CUCTEM
B COBPEMECHHOM CE€JILCKOM X039 CTBe

B naHHOI cTaThe MPOBE/IEH aHATHN3 OTEUECTBEHHBIX U 3apyO€KHBIX HCTOYHUKOB IO BO3/IECIBIBAHUIO KYIbTYP
Ha FMJPOIIOHHOM ycTaHOBKe. PackpbiTa MCTOpUS pa3BUTHA THAPOIOHHOIO METOAA BBIPAIUBAHUS PACTCHUM.
PaccMOTpeHBI KiTI04eBBIe 2IEMEHTHI THAPONOHHOT0 METOIa — CHCTEMBI OPOLIECHNS, THIIBI CyOCTPaToOB, BUIBI
CHCTEM OCBELICHUA U NOJJEPAKAHUSL TEMIIEPATypBl, a TAKXKE pa3IMdHble KOHCTPYKIUU ycTaHOBOK. [IpoBenen
HX CHCTEMHBIH aHaJIN3, OKA3aHbl OCHOBHEIE JTOCTOMHCTBA M HEJJOCTATKH JaHHOTO METO/a BBIpAlIUBaHus Oe3
TIOYBBI, BBISIBIEHBI BUPYCHI U OOJIE3HN PACTEHHH B YCIOBHUAX T'MAPONOHMKH. IIpoBeneH aHann3 npUMEHEHUs
JAHHBIX THIPOMIOHHBIX yCTaHOBOK B PecrmyOnuke KazaxcraH Ha OCHOBE PacCMOTPEHHUSI HMEIOILETOCS OIbITa U
aHaNM3a CyMIECTBYIOMINX KOHCTPYKIHUH, MPEIIOKEHBI HOBbIE HJIEW HCIONb30BaHHS T'MAPONOHUKHN B Ka3zax-
CTaHe C UCIHONb30BaHHEM 0ollee S3KOHOMUYHBIX M OBICTPO OKYMaeMbIX KOMIOHEHTOB. PaccMOTpeH Takxke Ho-
BEII METOJI TUJIPOIIOHUKH — OpTaHNYecKasi THAPOIOHHKA, OB MPOBECH aHaIN3 3TOT0 METO/A U pa300paHsbl
TIepCIICKTUBHI ero npuMeHeHust B Kazaxcrane. Pe3ynpTraTsl paboTsl MOTYT OBITH HCIOJNB30BAaHBI KaK Ka3ax-
CTaHCKUMH, TaK U 3apyO0eKHBIMH HHXXEHEPaMH M HCCIIE0BaTeIIMHU I pa3pabOTKU U yIydIISHHS YKe Cy-
IIECTBYIOMNX THIPOIIOHHBIX YCTAHOBOK C IIENBI0 MX aBTOMATH3alUH U (WIN) COKPAIIEHUs 3KCILTyaTaI[HOH-
HBIX PACXO/0B.

Kntouesvie cnosa: ruaponoHHas yCTaHOBKaA, CyOCTpar, THIIbI I'MAPONOHHBIX YCTaHOBOK, (OpMBbI cyOCcTpaTa,
BUPYCHI, BPEAUTEINN.

PocT uncneHHOCTH HaceNeHUs IUIAHETHI, a CIICAO0BATEIBHO, YBEIMYCHUE TOTPEOHOCTEH B MPOAYKTaX
MUTaHus TpeOyeT aKTUBHOW Pa3paOOTKH HOBBIX IMOIXOJOB B BHIPAIIMBAHHWN CEILCKOXO3SHCTBEHHON MPO-
nykiun. OT pa3BUTHS arpoONpPOMBIIUIEHHOTO KOMILICKCA 3aBHUCAT JKU3HEHHBIH YPOBEHb U 0JIArOCOCTOSHUE
HaceneHus [1]. Ilpy TeHAeHIIMY pa3BUTHS CENBCKOT0 XO3SHCTBA NPU MOMOIIY MEJKUX M CPEIHHX MPEIITPH-
STAW BBITOJHO HCIIOJIb30BAaTh BHICOKOIIPOM3BOJUTENBHBIE CHCTEMBI BRIPAIIMBAHUS OBOIIEH U pACTeHHH, I10-
3BOJISIFOIIME COOMPAThH yporKail MHOTOKpATHO 3a roj. K TakuM BBICOKOTIPOM3BOANUTENBHBIM CHCTEMaM OTHO-
CUTCS TUAPOIIOHHAS YCTaHOBKA, HA KOTOPOW PaCTeHHUsS BBIPAIIUBAIOTCS OCCIIOYBEHHBIM ITyTEM, C TIPUMCHE-
HHAEeM HamboJiee BBITOJHBIX IPOMOPIUN MUTATETHLHOTO pacTBopa [2]. CIOBO «THAPOMOHUKA» C TPEUECKOTO
SI3BIKA O3HAYAET «pabounii pacTBOp» [2].

Nmenno B XXI B. pa3BUTHE THIPOIOHUKYM CTAaHOBUTCS HanOoJee aKTyalbHBIM BOIPOCOM B aCIEKTE
yCYTryOJIeHUs! 3KOJOTHYECKUX MPOOJIeM Ha IUIaHEeTe, CBA3aHHBIX C U3MECHEHHEM KIIMMAaTa, OIyCTHIHUBAaHHEM
CEJIbCKOXO03MCTBEHHBIX YTOUH, BRIPAKEHHBIX B MCTOIICHNUH IIOAOPOIHS TIOYB, YMEHBIIEHHH OHOPa3HO00-
pasus AMKOPACTYIIUX MPENKOB KYJIbTyPHBIX PACTCHHH, CHIbHEHIIEM TOKCHYECKOM BO3/JIEHCTBUU HA TOYBEI
B pe3yJbTaTe 3arpsi3HCHHS MPHUPOJIBI TSHKEIBIMA METAIUIAMHA U PA3IMYHBIMHU THUIIAMH MTECTUIUI0B. Bo MHO-
rux crpaHax, ocooeHHo FOro-BocTouHoit A3uu, MpakTHYIECKH HEBO3MOXKHO TPATUITHOHHBIM CITOCOOOM BBI-
PaCTHUTh SKOJIOTUYECKH YUCTHIE TPOIYKTHI MUTAHUSA BCIEICTBUE BBICOKOW TOKCHYHOCTH OKpY’Karomlel cpe-
JIbI, WICTOINEHUS ILIOJOPOJIUS TOYBHI, BRICOKMX 3PO3HOHHBIX IMpolleccoB. HemoctaTok BOBI, CBS3aHHBIN C
YBEIIMYCHUEM YHUCIIa ¥ TPOIOJDKUTEILHOCTH 3aCYILIUBBIX TIEPUONIOB B cTpaHax Adpuku, bmmkaero Bocro-
ka, Cpenneit u LleHTpanbHO# A3uH, TaKXKe IPEIBSITCTBYET aKTUBHOMY Pa3BUTHIO TPAJAUIIMOHHBIX TEXHOJIOTHI
MOJTyYEHHUS CEITbCKOXO3IHCTBECHHBIX MPOIYKTOB. MHOTHE W3 JaHHBIX BOIPOCOB MOXET YCIEIIHO PEIINTh
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AKTUBHOE Pa3BUTHE THAPOIOHHBIX TEXHOJIOTUH, MO3BOJIAIONICE MONYYaTh KAYSCTBEHHYIO, JKOJIOTHUECKU
YUCTYIO MPOAYKIHIO B CTPOTO KOHTPOIUPYEMBIX YCIOBUAX C 3¢ (EeKTHBHBIM HCIIOIB30BaHHEM BojgochOepe-
TaroIIUX TEXHOJIOTHA, OCHOBAHHBIX Ha PEIUPKYJISIIMHA BOJHBIX PECYPCOB.

Ha nanHBII MOMEHT THIAPOTIOHUKA SBIISETCS HAMOOJIee YCICITHBIM CIIOCOOOM BBIPANTUBAHUS OBOITHBIX
KynbTyp. OTpOMHBIE THAPOTIOHHBIE YCTAHOBKH IS BRIPAIIMBAHUS OBOIIHBIX KYJIBTYP HUCIOIB3YIOT B TaKHX
crpanax, kak Smonus, ['epmanus, [seimapus, Janus [3]. K oCHOBHBIM NpeuMyIIecTBaM THAPOMIOHHON
YCTaHOBKH MOXKHO OTHECTH HEO0OXOJMMOCTh OMPE/CIICHHOTO0 HOHHOTO COCTaBa PAaCTCHHA TTOCPEICTBOM BHI-
YHUCIICHUS HanOojee Ka4eCTBEHHOTO COCTaBa MUTATENBHOTO pacTBopa. KylbTyphl Ha THAPOIIOHUKE OTINYA-
IOTCSI OT TIOYBEHHBIX pacTEHHH OOJIBITUMH TEMITAMH POCTa, YCKOPEHHOU (ha30ii IIBETEHUS W TUIOIOHOIICHNS,
YTO NMPHUBOAMT K YBEIMUYEHHUIO ypPOXKas M COKPAIICHUIO BPEMEHH BETETAlNH, a TaK)Ke KHU3IHECTIOCOOHOCTHIO
4yepeHKOB. PacTeHus, BhIpallleHHBIC C [IENIbI0 KIIOHMPOBAHUS HA JaHHON yCTaHOBKE, 0oJiee YCTOHYMBEIC IS
nepecasiki B TIOUBY, OoJiee )KU3HECTIOCOOHBIE, YeM KYJIBTYPHI, BBIpAIlleHHbIC B IOYBE. TakuM 00pa3oMm, TUjI-
POTIOHHAsI YCTaHOBKA SIBIAETCS DKOHOMHYECKH 3(hPEeKTHBHON MOAENBIO BO3AETBIBAHUS KYJIbTYpP BHE TOY-
BHI [4].

luppornonrka panMoHAIEHO UCHOIB3yeT MPOCTPAHCTBO. PacTeHHSAM, MOTPEOISIONIMM MUTATEIBHBIN
PacTBOp, TOCTATOYHBI MaJIble TUIOMAAN (OTCYTCTBYET KOHKYPEHIIHS 3a MPOCTPAHCTBO). B pesynpraTe pacte-
HUSI MOTYT CTOSITh OJIMKE JIPYT K JIPYTY, YeM B TpyHTE (IpUMEpPHAs IJIOTHOCTh PACTeHUH — O0KoJIo 70 MmITYK
Ha KBaJpaTHBIA MeTp) [5].

OcHOBHBIE MTPOOIIEMBI, C KOTOPHIMH CTAJIKMBAETCSI COBPEMEHHAs! CBETOKYJIbTYpa, — 3TO ONTHMH3AIH
9Hepro3((HEeKTUBHOCTH JAHHBIX CHCTEM M JKOJOTHU3alXsA TEXHOJOTHH B IENOM. Tak Kak IKOHOMHYECKas
3¢ (HEKTUBHOCTh CBETOKYJILTYPHl BO MHOT'OM 33aBHCUT OT CTENCHH M30JMPOBAHHOCTH U aBTOHOMHOCTH CHC-
TEMBI, UCTIOJIF30BaHKE Psiia TEXHOJIOTUH, TPUMEHIEMBIX, HAIIPUMED, B COBPEMEHHOM TEIUTUIHOM XO3SHCTBE,
abcomoTHO HenpuemiieMo. MimmepatnBoM 2((GEKTHBHOCTH CBETOKYIBTYPHI SIBISICTCS €€ U30JIHUPOBAHHOCTD
OT OKPYXKAIOIIEeH CPe/bl, YTO MO3BOJIIET aBTOMATU3MPOBATh BCE MPOIECCHl pa3BUTHs pacTeHus. Hawmbomee
MOIXOJISIIMMHY B JAHHBIX YCIOBUSAX SBISIOTCS OMOJIOTHYECKHAE METOJIBI 3alllUThl PACTEHUH, 33 CUET UCTIONb-
30BaHHs €CTECTBEHHBIX OPTraHM3MOB, 00JaNAIOMUX (QYHTHIUAHBIM, OAKTEPHUIIUIHBIM WM WHCEKTUIIHHBIM
nericTeueM [6, 7].

OpHaKo THIIPOTIOHHKIC YCTAHOBKH, TIPU BCEX CBOMX JIOCTOMHCTBAX, MIMEIOT U HEJIOCTATKH:

— 3aBHCHMOCThH BO3JIC/BIBAEMBIX KYJIBTYp OT KOMIICTEHIIMH 4eloBeka. [louBa, obnamas OydepHbIMU
CBOMCTBaMH, IOJACP)KUBAET B PAaBHOBECHHU CBOM OMOXUMHUYECKHE MapaMeTphl. [Ipu nepen30piTke mu-
TaTeNbHON CMECH COCTaB NMOYBEHHOW XMMHHW BOCCTAHOBHT paBHOBecHe. B ruapomoHuke Bce Mpowc-
XOJUT OBICTPO: NP YPE3MEPHOHN MUTATEILHOW CMECH OOJIBIIIOE U KU3HECTIOCOOHOE pAaCTEHHE 3a Jac
MOXET MOTHOHYTh;

— TOYHO pacCYUTAHHBIA TeMIepaTypHbIi pexuM. [Ipu Temmneparypax 18-22 °C pacTeHus B THAPOIIOH-
HBIX YCTaHOBKaX pacTyT Jydiie Bcero. l[Ipu mMoBbIIIEHHH TeMmepaTyphl pacTeHHE 3aMeIJIsIeT CBOM
pOCT, MHOTIA TaXKe MOTH0aeT;

— HE BCE PACTECHUS MOXHO PACTUTh HA THIIPOMOHHBIX YCTaHOBKaX. Bce KOPHEIUIONBI M KPYITHEILIO b,
Takue Kak KapTodesb, MOPKOBb, TPEOYIOT CIIEIIMATBLHBIX MPUCTIOCOOTICHUN U CIIOKHBIX KOHCTPYKIIUH.

I'mnpomnonHas ycraHOBKa — IOpOroe HOBOBBeneHHeE. [loporoBusHa 0OBSCHSAETCS OONBIIMM PacXoIOM
anekTpo3Hepruu. Ho B TO ke BpeMs THIPONOHUKA SKOHOMUT BpeMs JJIs CO3PEBaHUs KYJIbTYp U 10108, Co-
OTBETCTBEHHO, YBEITMUEHHE ypOXKast 32 KOPOTKOE BPeMsl CHIKAET ero ce0ecTOMMOcCTh [5].

IIpu pa3paboTke THAPOTIOHHON YCTAaHOBKHM HEOOXOAMMO HWCKIIOYNTH CJIOKHBIA HAaOOp omepanuid u
(hyHKIHI, YyCTaHOBKA JTOJDKHA OBITh HecIOKHOW. Bece ycTaHOBKH cocToAT n3 6aka, Hacoca, OMOpPHI, IINTAHTOB
(nns mATAaHUS PacTeHWH), BO3BPATHEIX IIJIAHTOB U €MKOCTH JIJISl paccanbl. TeM He MEeHee CYIIeCTBYeT MHO-
JKECTBO BAapPHUAHTOB KOHCTPYKIIMIA W PACIOIOKCHHUS PA3IMYHBIX KOMIIOHEHTOB. B pe3ynbTaTe MOSIBISIOTCS
pa3IMYHbIE KJIACCH M MOIKIACCHI CHCTEM C Pa3iIMYHBIMU HENISIMU U MPOU3BOAUTENBHOCTHIO, UMEIOIINE OT-
JIUYHBIE APYT OT Jpyra Kiaccu(UKaIMU: BO3MYIIHBIA HACOC, BOJSHOW HAacoc ¢ cyOcTparoMm wimm 0e3 cyo-
ctpara [5].

PaznnyaroT HECKOJIBKO BUAOB THAPOIIOHHBIX YCTAHOBOK. B 1eIOM X MOYKHO pa3JeNuTh Ha JBE OCHOB-
HBIE TPYIIIBI: «IIACCUBHBIE» U «aKTUBHBIE». «IlaccuBHBIE», HITN (DUTHIIBHBIE, CUCTEMBI OTIMYAIOTCS TTOIaYeH
MUTATEILHOTO PACTBOPA K KOPHSAM 32 CUST KamWUISPHBIX cuid. OHH B OCHOBHOM HCIIOJIB3YIOTCS B TTHTOMHH-
Kax U [[BETOYHBIX Mara3uHax, HO C 3eMJIeH M QUTHIIEM JJIs TTOJ]aud MUTATEIBHBIX CPEICTB. DTOT METOJI He-
OnmaronpuATeH SKOJOTMYECKH M OYEeHb MpOoOJIeMaTHuYeH H3-3a OTCYTCTBHS aBTOMaTH3aluM mporecca. s
«aKTHBHBIX)» CHCTEM HE00XO0UMa IUPKYJISAIUS MUTATSILHBIX PACTBOPOB MPH IMMOMOIIHM HacocoB. O4eHb MHO-
TH€ U3 HUX HYXXJAIOTCS B HACBIIICHUH KHCIOPOJIOM MTUTATEIHHOTO pacTBOpa (cucteme aspanun) [8].
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MpenmyLiecTsa 1 HeJoOCTaTKU MMOPONOHHBIX CUCTEM ...

[Ipu cymiecTBOBaHHHM MHOECTBA MOJTU(PHUKAINI THAPOIIOHHBIX YCTAHOBOK MPOHMCXOIUT X KOMOWHU-
pOBaHME TI0 5 TUIAM:

1. Meton nepuoamdaeckoro 3artormieHus (NFT), meron «mpuinBa-oTimBay. JlaHHas ycTaHOBKa Hambo-
Jiee TMPOCTa I BHIPAIMBAHUS OBICTPOPACTYIIMX KYJIBTYp, TAKMX KakK cajar, Tak Kak HeoOXoawm Oolee
TIIATENHHBINA 000D IUKIIA OPOIICHUSI.

2. Mertox kamenbHOTO OopomieHus (Drip systems). DTOT METO OYEeHb PacHpOCTPAHEH BO BCEM MHPE.
Hacoc ¢ TaiiMepom B ycTaHOBKE pacipeessieT MUTATeIbHbI pacTBOp. TOT PacTBOpP MO TpyOOUKaM HOCTY-
MaeT K OCHOBaHHUIO pacTeHHs, KOpHEBas CUCTeMa KOTOpOro B cyocTpare.

CymiecTByeT 2 BUAa OPOIICHHS:

a) KareJbHBIN MTOJIMB, OCHOBAaHHBIN Ha PEBEPCHH, T.€. IOBTOPHOM HCIIOJIb30BAHUH MTUTATEIHHON CMECH.
JIOCTOMHCTBO 3TOT0 METOAA 3aKI0YaeTCsI B TOM, YTO OTCYTCTBYET HEOOXOAWMOCTh PAacCUUTHIBATh TOYHOE
BpeMS TOJIHBA;

0) HepeBepCUBHBIN KaleNbHBIA BUJ OPOIIEHHS, OCHOBAaHHBIN Ha 00JIee TOYHOM YIPABICHHH MOJIUBOM.
MHOroKpaTHOE UCIOJIB30BaHNE MUTATEILHOTO PACTBOPA HEMTPUEMIIEMO H3-32 BO3MOXKHOTO 3aTHUBAHMS KOP-
HEBOU CHCTEMBI KYJIbTYp. DTa CHCTEMa OpPOIIEHUS BOCTpeOOBaHA /ISl TAPHUKOB U BO3JICIIBIBAHUS KYJIbTYP B
MIPOMBINTUICHHBIX MaciTadax [5].

3. Texuuka royounHoro notoka B runpononuke (DFT, Deep Flow Technique). Dta ycTaHOoBKa OueHb
MpocTa ¥ paboTaeT B 3aMKHYTOM pekuMe. B KOHTelHepax ¢ MUTaTeNbHBIM PaCTBOPOM YCTaHABIIMBAIOT IjIa-
BaIONIYIO IIAT(GOPMY C 3aKpETUICHHBIMY Ha HEH, MOTPY>KEHHBIMH C KOPHSIMH, pacTeHUIMU. UTOOBI HACBHITHTH
KOPHH KyJIBTYP KHACIOPOJOM, HEOOXOIMMO MPOMU3BECTH adpPallMIo MATATEIBHOTO PAcTBOPA MM YacTyIO0 CMe-
HY MUTATENBHOTO PacTBOpa. DTOT 3aMKHYTHIA METOA MaJod(PEKTUBEH M3-3a HEOOXOIUMOCTH MOCTOSHHOTO
KOHTPOJISI COCTOSTHHSI MTUTATENTFHOM CMECH.

4. CucreMa MHUTATENBHOTO CJI0s, OCHOBaHHAS HA MMOJla4e MUTaHUs U3 pesepByapa. [Ipoucxomut xpyro-
BOPOT MHUTATENLHOIN CMecU: ¢ KOPHEH pacTBOp CTEKaeT B pe3epByap M BO3BpAILAeTCA OOpaTHO K KOPHEBBIM
cucTeMaM KynabTyp. [IuTaTenbHbII MOTOK MOCTOSHHBIN MM aBTOMAaTUYECKHI, Yepe3 KOPOTKHE TIPOMEKYTKU
BpemMeHH. KOpHU KynbTyp HACHIIIAIOTCA KHCIOPOAOM H3-3a2 BIAKHOTO BO3AyXa HaJ MOBEPXHOCTHIO MHUTA-
TEJNBHOTO PAacTBOPA.

B manHOM THIE THAPONIOHHBIX CHCTEM HE TpedyeTcs TaliMep Uil Hacoca U OOBIYHO HE MCIIONB3YIOT J0-
TTOJTHUTENBHEIN CyOCTpaT, KpoMe BO3ayXa. DTOT METOJ IIPHUBJICKATEICH CBOSH JCIICBU3HON W MTPOCTOTOH U
0e3yIpevHo MOJXOANT ISl YKOPEHEeHHs YepeHKoB. [Ipu Bcex mpenmymiecTBax TaKOW THAPOIIOHHOHN ycTa-
HOBKH CYIIECTBYIOT M HEJOCTaTKH — HET OMOPBI, YTO TpeOyeT BhIpalIuBaTh HeOombHe pacTeHus. OTcyT-
CTBHE BOJIbI U OCTAHOBKA Hacoca B pe3ylibTare Nepedost SIEKTPOIHEPTHUH U TIOJIOMKH MOXKET BBI3BATh THOECITH
pacTeHus depes mapy 4acos [5].

5. MeToz a’pONOHMKH — OJAWH M3 CaMbIX WHHOBAIIMOHHBIX METOJOB THAPOIOHHBIX YCTaHOBOK. 3a-
KpEIUICHHBIC Ha KPBIIIKE KOHTEHHEpa PaCTEHUS OPOIIAOTCS ITUTATEIIEHON CMEChI0 pacIbLINTEIIME. Paciibi-
JIATEH, 000PYIOBaHHBIC TAUMEPOM M HACOCOM, CO3/Ial0T KOPHSAM PACTCHHM ITOCTOSIHHBIA TyMaH, COCTOSIIIAN
Y3 MUTATENFHOW CMECH U KHUCIOPOa.

JanHb1il MeTox opolIeHus TpeOyeT O4eHb TOUHOM HACTPOHKM TaiiMepa, 00eCTIeYMBAaIOIIETO BKIIOYCHUE
Hacoca Ha KOPOTKHE IHKIBI paboThl. MUHYC NTAaHHOM CHCTEMBI — YCBIXaHWE KOpHEH mpu cOosdx mojgadu
AJIEKTPOIHEPTUH WM XKe TIOJIOMKE Hacoca ¢ TaiiMepoM. ADpPOTIOHMKA HE HAHOCUT BpeJla SKOJIOTHH, Oiaroaa-
ps yemy OOJbIIINE MPEANPUATHS BCE Yallle 3aMEHSIIOT UMK JIPYTHE TEXHOJIOTHH BO3JICIIBIBAaHUS KYIbTYp. Jlst
3TOH CUCTEMBI XapaKTEPHO MIPUMEHEHUE BO3AYIIHBIX W BOJASHBIX HACOCOB, a TAK)KE CUCTEMBI BOIOBOPOTA.

Kaxapiit U3 pacCMOTPEHHBIX BBIIIE METOJOB MMEET CBOW IMPEHMYIIECTBA U HEIOCTATKH, HO BCE OHU
MMEIOT MPaBo Ha CyLIeCTBOBaHUE. BHIOOP B MONB3y OMpPEeeHHOTO METO/Ia 3aBUCHT OT MHOXecTBa (haKTo-
POB, B TOM 4Hcie (PMHAHCOBBIX BO3MOXKHOCTEH M MOCTABIEHHBIX 3a7a4 [9].

Ha ceromnsmmHmiA MOMEHT B THAPOIIOHUKE B KA4€CTBE MCTOYHUKOB CBETA NIPUMEHSIOTCS JIaMIIBl HaKa-
JIMBAHUS, METAJIJIOTaJIOTeHHBIE, (PJIyOpecleHTHBIC, CBETOIMOIHBIC U ra3opaspsanbie gammsl [5, 10]. JlaMiisr
HaKaJIMBaHMS U3Iy4alOT B OCHOBHOM B JKENTO-KPacHOH 00JacTH CHEKTpa ¢ LBETOBOM TeMIIEpaTypoil OKOJIO
2700 K. B crekTpe Takux JIaMIT O4eHb Maji0 CHHHX JIydeid, YTO HETaTUBHO CKA3bIBAETCS HAa PAa3BUTHH pacTe-
HUH B HEKOTOPBIX (pazax. Bkyme ¢ manoii cBetooi 3ddexTrBHOCTIO (TprMepHO 10 JIM/BT) [11] 1 KOpOT-
KHM CPOKOM CIIY>KOBbI 3TO MPHUBOJUT K TOMY, YTO JIAMITbI HAKAJIMBAHUS MPAKTUYCCKH HE HCIOIB3YIOTCH B
CBETOKYJIbTYPE WM UCHOIB3YIOTCS JIUIIb IS JOCBEUHBAHUSI.

MeranoranoreHHbIe JTaMIThl 110 CIIEKTPaIbHBIM XapaKTEPUCTHKAM OYEeHb IMOXOKH Ha JIaMIThl HaKalu-
BaHUs, OAHAKO UX CBETOOTAaua 3HaunTensHO Bhime (14—18 JIm/BT). Temneparypa ux paOoThl BbILIE, YEM Y
JIaMT HaKaJIMBaHUS, YTO MPUBOIUT K OOOTANICHUIO CIIEKTPa CUHUMHY JTyYaMH, ¥ OHH BIIOJHE MOTYT IPHME-
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HATBCS JUISI IMHUTAIIUN BECCHHETO M OCEHHETO €CTeCTBEHHOIO OCBElIeHUs. HegocTaTkoM 3TUX JlaMn SBISCT-
Csl JOCTAaTOYHO BBICOKAs II€HA M SKCIDTyaTallMOHHBIE TPeOOBaHMWS MO CTaOMWILHOCTH NHUTaHusA. Kpome Toro,
CPOK X CITYOBI HE3HAUYUTEIIHHO MPEBBIMIACT CPOK CITY>KOBI JTaMIT HakamuBauus [11].

®dyopecieHTHBIC, WK JIFOMUHECIICHTHEIC, JIJAMIIbl XOJOJHOTO CBETa HA CErOAHSIITHUN MOMEHT SIBIIS-
IOTCS CAMBIMH PAacTIPOCTPAHEHHBIMU B CBETOKYJIBTYpe. VX CIIEKTp 3a cYeT N3MEHEHUS! XUMUYECKOTO COCTaBa
JIIOMHHO(Opa MOKET BapbUpPOBAThCS upe3BbldyaiiHo mupoko (ot 2700 K go 7800 K). Mcmonb3ys ocoObiit
cocTaB JIIOMHUHO(OpPA, MOKHO TPOU3BOJUTH CICIUANBHEIC JIAMIIBI C ONTHUMAJBLHBIM CIEKTPOM JUISl pacTe-
Hult — ¢uronamnsl [12]. CBerooTnaya takux yami goxonuT mo 150 JIm/Bt. HemocraTtkamu Takux jamin
SIBIIIIOTCS HAJIMUWE PTYTH U APYTUX TSHKEJIBIX METAJUIOB, YTO 3aTPYAHSIET UX YTUIU3AIUIO MTOCIE BBIXO/A W3
CTpOs, HEOOXOAMMOCTh B CIICIHATLHOMN IMyCKOPETYJIUPYIOIIEH anmapaType U CIOXHAas cXeMa PeryIHpOBKH
SIPKOCTH.

l"a3opa3psiiHbIe HATPHEBHIE JIAMITHI BRICOKOTO M HU3KOTO JIAaBJICHHS U3 BCEX UCTOYHHKOB CBETA SIBIISIOT-
cs1 HanOoJiee 3KOHOMHUYHBIMH (cBeTooTmada Gosiee 200 JIM/BT). K cokaneHuro, 3TH JaMIbl H3Iy4aioT B
YpEe3BBIYAHO Y3KOM JHMAaIa30He CIEKTPa, OJJHAKO B KOMOWHAIIUU C METaIOTAIOTCHHBIMU JaMITAMUA MOTYT
OBITH upe3BBIYANHO A(PQEKTUBHBI MPHU MPUMEHEHWH MX B mpoMmbiiieHHocTH [13]. Henmoctatkamu Takmx
JIaMT SIBJISTFOTCSI HEBO3MOXKHOCTD M3TOTOBJICHHS JIAMI HU3KOH MOIITHOCTH, YTO 3aTPYAHIET UX IPUMEHEHHE B
THJIPOIIOHHBIX YCTAaHOBKAaX MAaJiOro M CPEJHEr0 pa3Mepa, U HEBO3MOXKHOCTh PETYIIHPOBKHU SIPKOCTH, a TAKKE
BBICOKas IICHA.

CBeToanoAHOE OCBEIICHHUE CTAI0 BO3MOXKHBIM JIUIIb B TIOCJIEIHEE BPEMS, C MTOSBICHUEM MOIIHBIX CBe-
TOAMOAOB C OONBIIUM BpeMeHeM ciyXObl. Mcmonb3oBanne RGB cBeTonnomom mo3BOJISET MOAETHUPOBATH
MPAKTUYECKU JTFOOOH BUIAUMBINA CIIEKTP BKYIIC C BEIHMKOJICITHBIMH PETYJIMPOBOYHBIMH XapaKTCPUCTHKAMH U
BbIcOKOH cBerooTaaueit (90-200 JIM/BT) v nmpUBOIUT K TOMY, YTO CBETOIMOIHBIC MCTOYHHUKH OCBEIICHUS
HaxoIAT Bce Ooyiee u OoJiee MHMPOKOE MPUMEHEHHE B CBETOKYIbType [14]. HemocTtaTkamu Takux JlaMIl SIB-
JITFOTCSL BBICOKAsI IICHA, TPYJAHOCTH C OXJIXJICHUEM, YTO MPUBOJAUT K TPEKICBPEMEHHOMY BBIXOIY CBETO-
JTIMOJIOB M3 CTPOS, U HU3KOE HATIPSHKCHUE MTUTAHMS.

Brigensior cnenyromniue TAIBL CyOCTpaToB:

1. Ceimyune — THN cyOcTpara, KOTOPBIA COCTOUT W3 MOYBEHHOTO, OMOJIOTHYECKOT0, MUHEPAIHHOTO U
CHUHTETUYECKOTO COCTABISAIOMUX. [JJaHHBIN TUIT HCTIONB3YIOT JJIsl TPYHTA pacTeHuit [15].

2. be33emenbHbIe — JIETKWH THIT CyOCTpaTa: HaIpuMep, MePIINT, BEpMUKYIINT, MUHEpaJbHAs BaTa.

3. ApoOHeIif THI cyOCTpaTa — OCHOBaH HA MCKYCCTBEHHBIX M NMPHUPOJHBIX MaTepuaiax, KOTOpbIe CO-
CTOSAT U3 HE B3aMMOJICUCTBYIOIIUX MEXIY cO0O0M YacTeil onpeeeHHOro cocTaBa. JJoCTOMHCTBA TaKOTO TH-
ma cy0cTpara B TOM, 4TO TPaHyJIOMETPUIECKHI COCTaB JIs BRIPANTUBAHI KOpHEH MoI0npaeTcst HA OCHOBA-
HUU OTpEAENICHHBIX MOTPeOHOCTEN pa3snu4HbIX pacTeHuit. Kpome Toro, 3ToT mMeron Oosiee JOCTYNEH U HE
TpeOyet OombImx 3aTpar. Hampumep, Takoit cyOcTpar, kKak MOX cparHyM, CHIIMKAaTHAs TIeM3a, IPSBECHBII
yrois (5:2:0,5:0,5). Cyberpar, coctosimuii u3 kepamsura ¢ppaxmaun 10—15 MM, Mxa carayma u apoOneHoin
KOPBI COCHBI, HCITOJIB3YETCSI B COBPEMEHHBIX THAPOTIOHHBIX MOIYJIBHBIX CT€HAX, PaOOTAIONIUX 110 IPUHITUILY
cuctemsl [1. Pémepa [16].

OcHOBHEBIE TPeOOBaHUS, MPEIBABISIEMEIE K CyOCTpaTy, CIEAYIONIHE: 3TO JODKHO OBITh BEIIECTBO C JI0-
BOJIBHO KPYITHBIMH YaCTHIIAMH, CIIOCOOHBIMH TMOTJIOMIATh U YAEPKUBATH OOJBIIOE KOTUIECTBO BOJIBI, YTOOBI
He TpeOOoBaJOCh €KEeTHEBHO YBIAXHITH €0 MUTATEIHLHBIM PAacCTBOPOM; YCTOWYHBOE MPOTHB PA3JIOKEHHUS U
HE CTIIOCOOHOE 3arHUBATh; XUMUUECKU HEUTPAIbHOE, KOTOPOE HE BIUSET HA MUTATENbHBIN pacTBop [10].

Opranudeckasi THAPOIIOHNKA — METOJ, OCHOBaHHBIN Ha BHIPAIIIMBAHUU KYJIETYp C IPUMEHECHUEM Opra-
HUYECKUX CYOCTPAaTOB M MHUTATEIBHBIX PacTBOPOB. Jlonroe BpeMsi CUUTAIOCH, YTO THIPONOHHBIN METOJ| HE
MOJXKET OBITh OPraHUYECKHUM, TaK KaK OpraHudeckue ynoOpeHus (B MepByro ouepenb GocGopHbIE U a30THHIC)
MPaKTUYECKU HE PACTBOPHMEI B BOJIC M IMUTATEIILHBIC PACTBOPHI HA HX OCHOBE BechMa OenHbl. Pemenue Obi-
70 ipemioxkeHo B 2008 r. dhpaHITy3CKHM HCClieIoBaTeNieM Y HiTbsiMOM TeKche, 3alaTeHTOBABIIINM HECKOJIBKO
METOAVMK OpTraHUIECKOW THAPOTIOHHKH [5].

OTH METOJBI OCHOBAHBI, BO-TIEPBBIX, HA OTKA3¢ OT UCTUHHBIX PACTBOPOB U MEPEXO0JIe K KOJUIOHMIHBIM;
BO-BTOPBIX, HA IPUMEHEHUH CUMOUOTHYIECKUX OaKTEpHid U a30TPUKCAIIUH, KaK 3TO MPOUCXOUT B €CTECT-
BEHHBIX YCJIOBHUAX B MouBe. /laHHBIE METONWKH HE HWIealbHBI, KaK M BCE HOBOE, OHH CBIPBI, YTO OTKPHIBACT
MIUPOKUH MPOCTOP AJIS PA3TUYHBIX JOPabOTOK.

I'maBHBEIME ITpOOJIEMaMU B OPTaHUYECKOH THAPOIIOHUKE SIBJISFOTCS CICTYOIINE:

1. KoHTpoITb KOHIIEHTPAITNH BEIIECTB B MUTATEIHHOM PAaCTBOPE OOBITHO OCYIIECTBIISIETCS KOHIYKTOMET-
PHUYECKUM CIIOCOOOM, a MPH MPUMEHEHUH KOJUIOMIHBIX PACTBOPOB 3TOT METOJl HE paboTaeT U KOHTPOIb OCY-
IIECTBIIACTCS] OYKBaJIBHO HA IJ1a3, T.€. BCEIEIO 3aBUCHT OT OMBITA U HABBIKOB OOCITYKHBAFOIIETO MIEPCOHAA.
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2. Ucnonk30BaHUEe CHMOMOTUYECKHX OAKTEPHUil, pa3MHOMKAIOIIMXCS B MUTATEIILHOM PacTBOpE, 3aTpy/l-
HseT crabunmsanuio pH pactBopa. OH OynmeT 0oJiee MIeIOYHbIM, YeM Ha 00bIUHOM ruapomnonuke. Kpome to-
ro, IPAMEHEeHNE OaKTepuil HaKJIaIbIBaeT IOTIOTHUTENbHbIE OTPAHUYCHUS Ha YCIOBUS AKCIUTyaTallid — OHHU
JIOJOKHBI OBITH ONITUMAIBHBEIMY HE TOJBKO YISl POCTa PACTCHHIA, HO U JIUIS pa3MHOKEHUS OaKTePHIA.

3. OpraHuveckuil MUTATENbHBIA CYOCTPaT COMEPKUT MHOXKECTBO HEPACTBOPHMBIX U cllabopacTBOpH-
MBIX BEIECTB, TOITOMY, YTOOBI H30€KaTh 3aCOPEHUS] CUCTEMBI ITOJJa4X MUTATEIEHOTO PAacTBOPA, MPUXOTUT-
Cs ICTIOJIB30BATh PA3JIMYHBIC CUCTEMBI (DUITBTPAIIUY.

4. Ilepexon OT BHIpalIVBaHHUS PACTCHUH B €CTECTBEHHON MOYBE K OCCIIOUYBEHHBIM KYJIBTypaM HE TpH-
BeJI K MICUE3HOBEHHIO BpeanTeNel, 0one3Hell U BUpycoB. BUpycsl — omacHble BHYTPHUKIIETOYHBIE TATOTEHBI
BBIpAIMBaHUS KyJIbTYp. B pesynbpTare cBOEil JIATEHTHOCTH MHOTHE BHPYCHI PaCIpOCTPAHSIOTCS C MHCTPY-
MEHTaMH, CEMEHaMH, MPHU BBIMOJIHEHUN arpOTEXHUYECKHX PabOT. BONBIIMHCTBO MATOTEHHBIX MUKPOOpra-
HU3MOB, TIOPAYKAIOIIUX KOPHEBYIO CUCTEMY PACTEHHH, TAKUX KaK MUTUYM, purodropa, BUpyC TOMATHOU MO-
3aMKH, JIETKO MEPEHOCITCA B LUPKYIUPYIOMIEH CHCTEME BOBI, TaK jK€ KaK M TPHOBI pOJia OJMBIUIANYM, SB-
JISFOUECS TMEPECHOCYMKAMU HECKOJIBKMX BUPYCOB. YJIbTPaUOIETOBOE M3IYUYCHUE CIYKHUT 3(P(EKTUBHOM
3alUTON MPOTHUB TATOTCHOB PACTCHUU B Ciy4ae JOCTATOYHOW 03kl OONYYCHHUS TPU KOHTPOIUPYEMBIX
YCIIOBUSIX.

Bpenurenu, KoTopble BCTPEUYArOTCs HA THIPOIIOHUKE, — ATO TPUIICHI, Pa3HbIE BUJBI TIU U MMAayTUHHBIH
KJICIIMK. XOpOIIO MPOoAyMaHHas MocyAa Ui YCTAHOBKU — 3aJIOT YCTOWYMBBIX PAaCTCHUH (HAIpUMeEp, eCln
BHEITHHUNA COCY] CHIelaH M3 CTeKJIa WM IUIEKCHIJIaca, MUTATeIbHBIA pacTBOP MOXKET 3amBecTd. B aToM ciy-
Yae pacTBOP HEOOXOIWMO CMEHHUTh W JOIOJIHUTEIFHO BCTAaBUTh BO BHEIIHHI COCYJ KaKylO-HHOYb CBETO-
HEMPOHUIIAEMYI0 eMKOCTh). HeoOXoaumo ne3nHpUIMpoBarh ¢ 100aBICHHEM MECTUIUA0B JTUHHUIO TPOTOY-
HOW THIPOTIOHMKH TIOCJE €€ DKCIUTyaTanuu (B 3aBHCHMOCTH OT BBISBJICHHA 3a00JI€BaHUN W BpeauTeENei B
mpoliecce ee dKcIuTyaTanun). Kpome neprnoandeckoil YUCTKH U 00e33apayKUBaHMS BCEX YacTel THAPOIIOHH-
KH B €€ Hepabouee BpeMs, TAKKE PEKOMEHIIYeTCs sl MPO(UIAKTHKU JOOABISITh B pabO4Hii pacTBOp Tepe-
kuch Bogopoga — a0 0,5 % pacteopa [17].

5. Vcrionb30BaHue B YCIOBHUSX PHIHOYHON 3KOHOMHUKH B OCHOBHOM 33apyOEKHOTO 00OPYIOBAHHUS U TEX-
HOJIOTHH. DTO CKAa3aJOCh M HA Ka3aXCTAHCKHUX THAPOIIOHHBIX YCTAHOBKAaX: CHAaOXXEHUE O0OPYJOBaHUEM H
MaTepuaIaMHu JiJIs HUX BEJETCS B OCHOBHOM 3apyOexHbIMU pupmamu. OTHUM W3 JOPOTHUX UMIIOPTHBIX Ma-
TEPHUAJIOB SIBIIAETCS CyOCTpaT, KOTOPBIA YUYUTHIBAETCS B AAJbHEHIIIEM B CE0€CTOMMOCTH BO3ZIEIIBIBAHUS KYIIh-
Typ. Ay cHIKeHus ce0eCTONMOCTH KYJIBTYP, BBIPAIIEHHBIX B YCIOBHUAX THAPOTIOHUKH, HAIIPUMED, POCCH-
CKHE yYCHBIC B KQ4eCTBE CyOCTPATOB MPUMEHSIIOT MECTHBIC MaTepHalbl: Topd — u3 JleHuHrpaackoit odnac-
TH, BEPMHUKYIUT — n3 Mypmancka u T.4. B Kazaxcrane ke, mpu HanmduM XOPOIIMX HCTOYHUKOB MHHE-
paJTbHBIX M OPTAaHMYECKHUX CyOCTPaTOB, BCE YAl 3aKyTAI0T MMIIOPTHBIE MaTepraisl [ 18].

MeTo THIPOMOHHUKY TTOCTEIICHHO HaOUpaeT 000pOTHl y arponpOMBIIUICHHOTO KoMILiekca. [loBkima-
€TCs CIIPOC Ha THIIPOMIOHUKY, YBEINIMBACTCS MACCOBOCTh PBIHKA, YACIIEBISCTCS IIPOU3BOJICTBO YCTAHOBOK
W CHMXAeTCsl ce0eCTOMMOCTh JAHHBIX YCTaHOBOK. [1OSIBIISIIOTCS HOBBIE MPOEKTHI TUAPOIIOHHBIX YCTaHOBOK,
MTO3BOJISAIONINE BO3ENBIBATE KyJIBTYPHI O0Jiee pariiioHaIbHO, KOHOMS TUIOMIA b, U3AEPKKHU, CHIDKAS TPY/IO0-
3aTparhl Ha M3TOTOBJICHHE YCTAHOBOK, TEM CaMbIM YBEIMYHBAsl TOTOBYIO MPOJYKIIUIO C HAMMEHBIIVMH 3a-
Tpatamu [19].

Ha pa3paboranHoif HaMH THAPONOHHON ycTaHoBKe [20] ObLI MOCTABIIEH 3KCIEPUMEHT 110 BBIpAIHBa-
Huto canara «Pykkoma» um Tomara copra «/leOroT F1» kamenbHbIM crmoco0oM. BBUIO mOCameHO B KaXK bl
samuK 4 TomaTta ¥ 24 ceMEHHM PYKKOJBL. SIIMIMKOB JUIS SKCIIEPUMEHTa OBUIO BOCEMb: JIBA — C KEPaM3HTOM,
TpU — C MUHEpaJIbHON BaTOM U TPU — C COJIOMOM.

Pykkona, wnn ['yceHMyHMK ToceBHOHM, mim MHmay moceBHOH, wim Dpyka moceBHas (nat. Eruca
sativa) — OJTHOJIETHEE TpaBsHUCTOE pacteHue poja Unnay (Eruca) cemetictBa Kamycthble (Brassicaceae).
KyneTuBHpyembie (GOpMBI, IPHHAMAEMbIE B KAYECTBE CAMOCTOSITEIBHOTO BHJA poja o moasuaa Eruca
vesicaria.

Tomar copra «JlebrotT F1» — pacTeHrne NeTepMUHAHTHOTO THUIIA W JOCTUTaeT BHICOTHI 60—65, mpu BEI-
palyBaHMU B TEIUIHIIE — 110 75 caHTHMETpoB. [ mOpH ¢ 0UueHb paHHUMHU CPOKaMHU CO3PEBAHUA U YAJINHEH-
HBEIM CPOKOM IUTOAOHOIICHNS. BereratuBHbIN mepuon coctaBiseT 88—92 aus. Tomatsr «/le6tor F1» peko-
MEHJIOBaHBI JUTSl BO3JICJIBIBAHUS KaK HA OTKPBITHIX TPYHTaX, Tak U B Teruunax [21]. JlaHHbIE KyIbTYphI ObLTH
BBICKEHBI B OIPENIEIICHHBIC CYOCTpaThl: KepaMm3uT 5X10 MM, MUHEPAILHYIO BaTy W COJIOMY MIICHUYHYIO
(TIpocyIIIeHHYIO U CTEPUIN30BaHHYIO B aBTOKIIaBe). [IpuMeHeH nuratensHeIid pacTBop I epuke [22].

ITocanka ocymecTBIAIACh CISAYIONIMM 00pa3oM: ceMeHa 3aBOPAYHBAIIUCH B (DUIBTPOBAILHYIO Oymary
Y YKIIJBIBATUCh B CyOCTPATHI MO Pa3IMYHBIM MPUHITUTIAM.
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1. B MuHepanbHyI0 BaTy, YCTAaHOBJIECHHYIO CJIOSMH TOPU30HTAILHO, CEMEHA BHICAKUBAIHCH MEXKIY
CJI0SIMHU Ha IIyOuHY 2—3 CM.

2. I[locaxkeHHBIE B COIOMY C€MEHa CBEPXY MPHUCHITAINCH BTOPBIM CIOEM COJIOMBI, TONIIUHON 2—3 cM.

3. IlomemieHHbIe B KEpaM3UT Ha TIyOMHY 2—3 CM ceMeHa OCTOPOXKHO NPHUCHINAINCH CBEPXY JaHHBIM
cy0CTpaToM.

Tak Kak Meproj BCXOXKECTH PYKKOJIBI ObICTpee, YeM ToMara, cajaT B3omienl Ha 4 JIeHb MOCAJKH T0-
pa3HOMY B OINMCaHHBIX paHee cydcrparax. Tomarel B3onu Ha 7 neHb. dDa3a BTOPOTo JIMCTA y PYKKOJBI Ha-
CTyIuiIa Ha 8 JICHb MOCAJIKU, Y TOMaTa — Ha 19 eHb mocaakH.

B mponecce skcriepuMeHTa OBUTH OOHAPY)KEHBI Pa3iIMUYHbIE HEJOCTATKA THUIPOIIOHHOW YCTaHOBKH,
TJIABHBIM M3 KOTOPBIX — CHUCTeMa KaleJIbHUII, YIOKEHHasi Ha TPYHT, TpeboBaia MepruoJuIecKoil OYMCTKH.
[Mpy MaHUTYNATUSAX C KaledbHUIIAMA HEU30SKHO BO3HHMKAIIM JIOMKA W TIOBPEXKJICHUE MOJOJIBIX POCTKOB
pykkodbl. [Tocie moCTmKEeHUs] pOCTKaMK PYKKOJIBI ONIPE/ISICHHOTO pa3Mepa 3Ta pobieMa ucyesana.

Cremyroriedt mpo0aeMoii CTalo MCIOIB30BaHUE B KauecTBE cyOcTpara cooMbl. HecmoTpst Ha mpeaBa-
PHUTEIBHYIO CTEpUIIM3ALMIO CyOcTpaTa B aBToKIaBe mpu Temiepatype 120 °C, Ha Heil nposIBUIHCEH TIIECHE-
BbIe TPUOKH, KOTOPBIE, XOTh U HE ObUTN OOJIC3HETBOPHBIMH, MOTJIM YTHETATh Pa3BUTHE PACTCHUN B KOHKY-
PEHITNY 3a NMUTaTeIbHBIC BEMECTBA (B YaCTHOCTH, a30T).

[Ipu HaOMrOIEHUSX 32 PACTEHUSAMHE B Pa3IMYHBIX CyOCTpaTax ObLT0 OOHAPYKEHO:

1. Ha comome HaGmoganock 6osiee MeIJIEHHOE MPOpacTaHue KyJabTyp (Ha 4—5 AeHb — pYKKOJIa U Ha
7-8 — tomartsl); Ha 10—12 AeHb OOHAPYKUIIOCH MTOKEATCHHUE JTUCTOB Y PYKKOJIbL. PacTeHUs 3aMeUTHIN CBOM
pocr.

2. Ha muHepanbHOH BaTe pacTeHHs MPOPOCTH OBICTPO, MOKENTEHHE PYKKOJBI HaOmoAanock Ha 14
nleHb. ToMaThbl He TTOJIBEPTIINCH N3MEHEHUIO I[BETA.

3. Ha xepaM3uTte pacTeHHUS MPOPOCIH HOCTATOYHO OBICTpO (Ha 4 JEeHb — PYKKOJIAa U Ha 7 JICHb —
TOMaThl) U OBceMecTHO. KynbTyphl Ha JaHHOM cyOcTpare ObICTpee AOCTHIIN (pa3bl BTOpOro Jucrta, obia-
JIaJTH JTy9IIAM BHEITHUM BUJIOM, 0€3 U3MEHEHUI B OKpacKe, KaK B MPEIbIIyIUX CyOCcTpaTax.

Uepes 30 grei ObUT Tpon3BeAcH cOOp PYKKOJIBI. BHETHMI BII canaTa MPUBEICH Ha pUCYHKE 1.

A — Ha conome b — Ha MuHepanbHOU Bate B — na xepam3ure

Pucynok 1. Bripamennas pykkoina Ha 34 neHb

Ha conome pykkouia sxentoro 1BeTa, CasKeHIIBI HEOJHOPOAHBIC; Ha CyOCTpaTe NpUCYTCTBYET TNIECHEBOM
rpuOOK; Ha MUHEPAIbHOW BaTe TOMAThl 3HAYUTEJIBHO BBIILIE, YEM HA COJIOME; PYKKOJIA 3€JIEHOTO 1[BETa, UMe-
eT OoJbIIe JICTOB, YEM Ha COJIOME M PAacTeT MOBCEMECTHO; Ha KEpaM3HTE PYKKOJIA 3€JEHOTO I[BETa, pacTeT
MOBCEMECTHO W UMEET OONBLINNA TPUPOCT.

bbbty nmpoaHanu3upoBaHbl pa3Mephl KyCTOB TOMAaTa U 3ejieHas Macca pyKKoJbl Ha 34 JeHb Ha pa3iuy-
HBIX cyOcTparax. Pe3ynbpraThl mpeacTaBieHs! B rpagukax Ha pUCyHKe 2.

W3 npuBeneHHbIX rpaduKoB BUAHO, YTO pa3Mep KyCTOB TOMaTa Ha Pa3lIMUHBIX CyOcTpaTrax mpakThye-
CKU HE OTJIMYAETCs, a Macca PyKKOJIbl HE3HAUUTENFHO CHM)KAaeTcs Ha cojoMme. Takke Ha comome HaOmoaa-
JIOCh 3HAYUTEIBHOE MOXKEITCHUE JIMCTOB PYKKOJIBI.
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PucyHok 2. AHanmu3 pocTa pacTeHUi Ha pa3IMYHbIX CyOCTpaTax

U3 HabmoeHnit MOXKHO cieIaTh BBIBOJI, YTO COJIOMa, codeTasi B ce0e JICIIEBU3HY H JIOCTYITHOCTh, MO-
XKeT OBITh HCTIOJIh30BaHa B KaUeCcTBE CyOCTpaTa JUIsl BRIPAIIMBAHKS TOMATOB, HO HE PEKOMEHITyeTCsI IS PYK-
koJbl. ONITUMaNBHBIM CyOCTpPaTOM JIJIsl Hee SBIISETCS MHUHEpallbHAs WM O0a3anbToBas Bata. Kepam3ur uie-
QJBHO TMONXOJUT KaK JUIs BBIPAIIUBAHUS PYKKOJBI, TaK W JJIS TOMAaToB, HO €ro cromMocTh (1o 200 Tr 3a
200 T) TOBOJILHO BBICOKA ITO CPABHEHHIO CO CTOMMOCTHIO MUHEPATLHOM BaThI MITH COJIOMEL.
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AybUI IAPYAIBLIBIFBIHIAFbI 3AMaHAYH THAPONOHMAIBIK KYleJepain
ApPTHIKIbUIBIKTAPHI MEH KeMIIiJIiKTepi

Makasana THIPOHOHHUSIIBIK KOHABIPFBI apKbUIbI JAKbUIIAPIbl ©CIpY JKOHIHICTT OTaHABIK JKOHE IIETEIIiK
3epTTeyaepre Tangay Jkacanjibl. OciMIIKTep ecipyre apHaiuFaH THIPOIOHHSUIBIK OMICTI JaMBITY TapHXbl
seprrenni. Cyapy xyienepi, cyOcTpaT Typ:epi, *KapbIKTaHABIPY JKYHelepiH jKoHE TeMIepaTypaHbl ycTay
TYpJiepi, coHpaii-aK apTypi xobanap 3aybITThIH — THIPONOHMSUIBIK SHICIHIH HETI3Ti AIeMEHTTepi KapacThl-
pouiabl. Konpanbictarbl ToxipuOeHi KailTa Kapay jkoHE KypbUIbIMAapibl Tajmay Herisinge Kasakcrannma
YHEMJIi JKOHE Te3 KalIblHA KENTIpiIeTiH KOMIOHEHTTepAl NaiijanaHy apKbUIbl THIPOIOHUSIBIK KOHIBIP-
FBUIAp/bl KOJIIAHYIBIH KaHa HaesIapbl YChIHBUIAHI koHe Kasakcran PecnyOimkacsiiaa GepiiareH ruiporo-
HHSUIBIK KOHJIBIPFBUIAp/AB KOJIAHY JKOHiHIe ycblHbIcTap Oepingi. COHbIMEH Karap I'MAPOIOHUSHBIH >KaHa
omici — OpraHUKanblK THIPOIOHHKA KapacThIPbUIIABI Ka3aKCTAaHIBIK JKOHE IICTEJIIK HHXKCHEpIep MeH
3ePTTEYLIICPAIH KOJIAHBICTaFbl THIPOIOHHUSJIBIK KOH/BIPFBUIAP/BI ABTOMATTAHABIPY JOHE (Hemece)
naiijiaaHy LIBIFBIHAAPBIH a3aiTy MakKCaThbIHAA OJIapIbl JKETUINIPY YIIIH KOJIAHBUIYl MYMKIH JereH
KOPBITBIHABI JKacabl.

Kinm ce30ep. THAPONOHMSUIBIK KOHIBIPFBI, CYOCTpaT, TI'HAPONOHMSIIBIK KOHABIPFBI Typiepi, cyOcTpar
TYpJepi, BUpycTap, 3USHKECTep.

N.V. Kolesnikova, A.M. Bainyashev, S.K. Kozhevnikov, T.M. Yergaliyev

Advantages and disadvantages of hydroponic systems in contemporary agriculture

This article analyses domestic and foreign literature sources about cultivating plants on a hydroponic setup.
The history of the development of the hydroponic method of growing plants is disclosed. Considered the key
elements of the hydroponic method: irrigation systems, types of substrates, types of lighting and temperature
maintenance systems, and also various setup designs. The system analysis has been carried out and main ad-
vantages and disadvantages of the method of growing without soil have been revealed, also identified possi-
ble viruses and plant diseases which may appear in conditions of a hydroponic plant. Analysis of the applica-
tion of hydroponic plants in the Republic of Kazakhstan on the basis of consideration of existing experience
and analysis of existing designs was carried out, proposed new ideas for the use of hydroponics in Kazakh-
stan with the use of more economical and quickly recouped components. Considered and analyzed a new
method of hydroponics — organic hydroponics as well as the prospects for its application in Kazakhstan. The
results of the work can be used by both Kazakhstan and foreign engineers and researchers to develop and im-
prove existing hydroponic units with the aim of automating them and (or) reducing operating costs.

Keywords: hydroponic system, types of hydroponic systems, types of hydroponic substrate, viruses, pests,
plant diseases.
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Study of the water regime of plants in the conditions of Zhezkazgan city

Results of researches on assessment of a water regime of leaves and water-retaining ability of some woody
and shrubby plants in the conditions of the city of Zhezkazgan relating to three ecological groups in relation
to moistening conditions are given in article. Results have shown that the greatest water-retaining ability xe-
rophytes plants, the smallest to mesophytes possess. Following the results of researches all species have been
divided into 3 groups: with low (from 0 to 40 %), average (from 40 to 70 %) and high (over 70 %) water-
retaining ability. Syringa josikaea has entered into the first group; in the second — Populus alba, Malus
sieversii; in a third — Berberis vulgaris, Elaeagnus oxycarpa, Amygdalus nana, Betula pendula, Crataegus
sanguinea, Acacia alba, Pinus sylvestris, Juniperus sabina, Juniperus vulgaris. It should be noted that among
mesophytes one species — Syringa josikaea has entered into group with low indicators of the water mode,
then Amygdalus nana has entered into the second groups and Crataegus sanguinea — in the third the steadi-
est. Among mesoxerophytes in the 2nd group of stability are Malus sieversii and Populus alba, the others
have entered into the third group. Among xerophytes all species have appeared in the third group of stability.
We recommend to enter plants from the third group into mass gardening of the Zhezkazgan region, the se-
cond group — it is limited on condition of regular watering, the first group — only for private gardening on
plentiful watering.

Keywords: woody and shrubby plants, Zhezkazgan, water regime, introduction, stability, water-retaining abil-
ity, rating.

Green plantings are the most important element of town planning, the factor which is of great im-
portance in the sanitary and hygienic, architectural and planning and social relation [1-3]. The most im-
portant hygienic feature of green plantings is expressed in regulation of the thermal and radiation modes, in
creation of the microclimate providing comfortable environmental conditions. They exert impact on change
of microclimatic environmental conditions, improving the temperature and moist and radiation modes, pro-
mote purification of atmospheric air of pollution [4—7], favorably influence a human body. In the presence of
green plantings in the city of people it is protected from direct solar radiation thanks to a big surface of
leaves, trunks, and also the soil having lower temperature than air temperature. In this regard thermos lysis
conditions are facilitated, heat exchange and health of the human improves.

Climatic conditions of the Zhezkazgan zone of the Karaganda region differ extremely in a low rainfall
during the summer period and high dryness of air [8]. Therefore when planning green plantings, practical
gardening there is a question of selection of cultures capable to transfer high summer temperatures, low hu-
midity of air and constant deficiency of moisture. And, a number of cultures can well grow on poor watering,
a row — demand regular irrigation, some — are exacting to plentiful moistening. One of factors of resistance
of plants to adverse conditions is the ability to transfer high summer temperatures and deficiency of moisture
that is in many respects connected with physiological features of leaves, in particular, ability of leaves to
hold moisture [9].

Proceeding from the aforesaid, the purpose of the real research was — to define a water regime of
leaves and water-retaining ability of various ecological groups of woody and shrubby plants in the conditions
of the city of Zhezkazgan.

Materials and methodology

Researches were conducted during 2015-2017 in the territory of the city of Zhezkazgan and also on
sites of dendrology of the Zhezkazgan botanical garden.

Objects of researches were woody and shrubby plants of various ecological groups:

— mesophytes (Syringa josikaea, Amygdalus nana, Crataegus sanguinea);

— mesoxerophytes (Berberis vulgaris, Betula pendula, Populus alba, Pinus sylvestris, Juniperus

communis, Malus sieversii);

— xerophytes (Elacagnus oxycarpa, Acacia alba, Juniperus sabina).

Studying of content of water in leaves and water-retaining ability was carried out to the periods of the
greatest tension of stressful factors: June, July and beginning of August.
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Assessment of water regime and water-retaining ability of plants was carried out according to «The
program and a technique of a sort breeding of fruit, berry and nut bearing crops» [10, 11]. Leaves collected
in the morning at ten o'clock from different tiers. Later we made a weight after collecting (crude weight).
After that leaves of plants left for 3 hours with repeated weighing. Final weighing was made after drying in a
drying cabinet within a day at a temperature of 50 °C.

The water regime of leaves was counted as a difference between crude and dry weight.

Results and discussion

Assessment of water-retaining ability of plants of different groups has shown an essential difference be-
tween water-retaining ability of leaves of these cultures. At the beginning of summer the greatest resistance
to the hot period coniferous trees, Acacia alba and Elaecagnus oxycarpa have shown (Table), and the lowest
indicators of the water mode are revealed for Syringa josikaea and Amygdalus nana.

Table

Water regime and water-retaining ability of leaves of some woody and shrubby introduced plants
in the conditions of Zhezkazgan city (average indicator of 2015-2017)

Species / life form

Months of observation

Water regime, %

Water-retaining ability, %

June 93.36+2.3 18.72+0.05

Syringa josikaea / shrub July 44.534+0.9 83.65+3.5
August 56.90+2.1 88.914+4.1

June 70.91£3.0 83.82+4.0

Berberis vulgaris / shrub July 61.15£2.4 83.30+3.8
August 52.78+1.8 63.32+2.9

June 55.81+1.4 88.82+4.3

Elaeagnus oxycarpa / tree July 44.70+1.0 94.2844.5
August 47.05+1.1 92.40+4.7

June 47.89+1.3 77.04+3.3

Amygdalus nana / shrub July 43.41+1.2 89.04+2.7
August 46.75+0.8 91.52+4.0

June 65.07+£2.2 85.05+3.6

Betula pendula / tree July 63.68+2.6 74.80+2.9
August 63.50£3.0 92.09+4.2

Crataegus sanguinea | June 56.53£1.9 65.66£3.0
tree. shrub July 69.99+2.1 79.16+2.8
August 59.60£2.0 78.58+3.1

June 53.33£1.6 85.3743.3

Populus alba / tree July 36.31+0.5 70.37+2.1
August 48.25+0.7 79.19+2.3

June 32.60+0.4 76.19+2.4

Acacia alba / shrub July 57.93£1.5 82.19+3.4
August 55.58+1.2 91.18+4.5

June 54.20£1.6 95.46+4.6

Pinus sylvestris / tree July 34.09+0.4 84.50+4.0
August 43.48+0.7 92.68+4.3

June 62.94+3.1 93.40+4 .4

Juniperus sabina / shrub July 48.64+1.1 87.18+3.7
August 48.48+0.6 86.11+3.1

June 57.17£1.3 85.62+3.4

Juniperus communis / shrub July 22.61+0.2 90.63+3.2
August 51.34+2.0 90.13+£3.9

June 64.14+2.5 72.34+3.4

Malus sieversii / tree July 61.81+2.4 53.83+2.2
August 59.70+2.1 59.71+£2.0
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It is noted that at the beginning of summer (June) the water regime of leaves of woody and shrubby
plants was rather high that is explained by long spring rains and rather low temperatures during this period.
Further (July—August) the water regime decreases.

By data T.N. Barabash [12], at plants at the beginning of vegetation a water regime of tissues of leaves
the greatest — from 60 to 90 %, and at the end of August when plants adapt to droughty conditions, in pro-
cess of aging of leaves, this indicator decreases by 15-30 % [13, 14]. For all studied wood and shrubby cul-
tures the content of water in June and August has appeared higher than 50 % (Fig. 1) that demonstrates suffi-
cient providing with water at irrigation.
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Woody and shrubby plants: A — Syringa josikaea;, b — Berberis vulgaris; B — Elaeagnus oxycarpa;,
I — Amygdalus nana, J{ — Betula pendula; E — Crataegus sanguinea; K — Populus alba; 1 — Acacia alba;
K — Pinus sylvestris; JI — Juniperus sabina; M — Juniperus communis;, H— Malus sieversii,
months: / — June; 2 — July; 3 — August

Figure 1. Water regime of some woody and shrubby plants in the conditions of Zhazkazgan region

Low indicators in July for some cultures are explained by hot weather, lack of rainfall and deficiency of
water for watering.

The analysis of water-retaining ability has shown that during the spring and summer period indicators at
a part of plants were minimum, whereas in the middle and the end of the summer period — is higher (Fig. 2).

Content of water in leaves depends on their age state. The minimum amplitude of fluctuations and also
the bigger amount of the general water in leaves during vegetation is considerable are noted at optimum hu-
midity of the soil [15]. The lack of water of the soil leads to fall of the contents of water in leaves. Content of
the general water in a plant and its separate bodies decreases during the vegetative period. In leaves there is a
decrease in content of the general water in process of their aging.
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Woody and shrubby plants: A — Syringa josikaea; b — Berberis vulgaris; B — Elaeagnus oxycarpa;,
I' — Amygdalus nana,; /] — Betula pendula; E — Crataegus sanguinea; K — Populus alba; 1 — Acacia alba;
K — Pinus sylvestris; JI — Juniperus sabina; M — Juniperus communis, H — Malus sieversii,
months: / — June; 2 — July; 3 — August

Figure 2. Water-retaining ability of some woody and shrubby plants in the conditions of Zhezkazgan region

Results have shown that the greatest water-retaining ability xerophytes plants, the smallest —
mesophytes possess.

So, all cultures on water-retaining ability have been divided into 3 groups:

— with low (from 0 to 40 %);

—average (from 40 to 70 %);

— high (over 70 %) water-retaining ability.

Syringa josikaea has entered into the first group; in the second — Populus alba, Malus sieversii; in a
third — Berberis vulgaris, Elaeagnus oxycarpa, Amygdalus nana, Betula pendula, Crataegus sanguinea,
Acacia alba, Pinus sylvestris, Juniperus sabina, Juniperus vulgaris.

It should be noted that among mesophytes one species — Syringa josikaea has entered into group with
low indicators of the water mode, then Amygdalus nana has entered into the second group, and Crataegus
sanguinea — in the third the steadiest. Among mesoxerophytes in the 2nd group of stability Malus sieversii
and Populus alba, the others have entered into the third group. Among xerophytes all types have appeared in
the third group of stability.
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Conclusion

Thus, it has been established that during the spring and summer period indicators of deduction of
moisture at a part of plants were minimum whereas in the middle and the end of the summer period these
indicators increase.

We recommend to enter plants from the third group into mass gardening of the Zhezkazgan region, the
second group — it is limited on condition of regular watering, the first group — only for private gardening
on plentiful watering.

References

1 Kypbarosa A.C. Dxonorus ropona / A.C. Kypbarosa, B.H. Bamkun, H.C. Kacumos. — M.: Hay4. mup, 2004. — 318 c.

2 Cepreifunk C.A. YcTOHUNBOCTS ApeBecHBIX pacTeHuil B TexHoreHHoi cpene / C.A. Cepreitunk. — Munck: Hayka n Texsu-
Ka, 1994. — 279 c.

3 ®enopor B.[. Dxonorus / B.J]. ®enopos, B.J1. 'mimemanos. — M.: Hayd. mup, 1980. — 289 c.

4  Cepreitunk C.A. JlpeBecHble pacTeHus u onTumusaims npombinuienHoi cpeapl / C.A. Cepreitunk. — Munck: Hayka u tex-
HuKa, 1994. — 279 c.

5 Tapacos A.O. Dxonorus u oxpana npupo/sl / A.O. Tapacos. — Caparos: U3a-o Caparos. yH-Ta, 1990. — 246 c.

6 Opeii T.O. BimsiHue MpOMBIIIIEHHBIX NPEANPUATHI Ha okpykaroutyro cpexy / T.O. @peit. — M.: U3n-8o AH CCCP, 1987.
—212c.

7 Huxwurun J.I1. Oxpyxatomas cpena u genosek / JI.I1. Hukutun, FO.B. HoBukos. — M.: Beicm. mk., 1986. — 325 c.

8 Maxkcyrosa I1.A. ®mudeckas reorpadust Kaparanaunckoit obnactu / I1.A. Makcyrosa, I11LE. Trocekeesa, A.O. Kynmaran-
6eroBa. — Kaparanna, 2005. — 59 c.

9  Yekanun C.B. UnTpoaykunonHoe pailonuposanue teppuropuii Lientpansaoro Kasaxcrana u skogormyeckas miacTUHIYHOCTh
JIPEBECHBIX PACTCHHH 10 pe3yidbTaTaM HHTPOAYKIUOHHBIX wucnbiTanuid B perumone / C.B. Yekammn, K.M. CenuBaHoBa,
I' K. bixanosa, K.M. AprikGaeBa // PacTuTensHbIi Mup U ero oxpasa: Tp. MexayHap. KoH., mocss. 75-netuto MH-Ta 60TaHnKN 1
¢uronnTpoxykimu. — Anmartsl, 2007. — C. 278-280.

10 Kosszua B.®. K meronmke uccnenoBanus ropojackux Hacaxnaenuit / B.®. Kosszun, T.JI. Hryen, U.X. ®an // W3Bectus
BBICIINX y4eOHBIX 3aBeieHni. JlecHoit xypran. — 2015. — T. 6, Ne 6(348). — C. 57-65.

11 IIporpamma U METOAMKA COPTOU3YyUYECHHUS IIOJOBBIX, ATOJAHBIX U OPEXOILIOAHBIX KyabTyp. — Open: U3n-so BHUU cenexuuu
IUIOOBBIX KyIbTyp, 1999. — 608 c.

12 Bapabam T.H. 3acyxoycTOHYMBOCTD KIOHOBBIX MOJBOEB YEPEIIHM B YCIOBHSX I0KHOI crenu Ykpaunsl / T.H. Bapa6amr //
CagoBoacteo u BuHOrpagapcrso. — 2003. — Ne 3. — C. 14-16.

13 Kymauperko M.JI. ®usnonorudeckre 0COOCHHOCTH Pa3MYHbIX SPYCOB KPOHBI uiozoBoro Aepesa / M.Jl. Kymnupenko //
JHoctrxenus no cagosoactsy. — M.: BACXHIJI, 1957. — C. 108-116.

14 Kymnupenko M./l. BiusgHue 3aBsigaHus Ha BOIHBIM PEXHUM U COAEpXKaHUE YITIEBOAOB, a30T- U (ocdopcomepxamux Be-
LIECTB Y IUIOMOBBIX PAacTEHUil pa3nu4yHON ycrounBocTu K 3acyxe / M.J. Kyunupenko // BoaHblil pexuM MI0JOBBIX KYIbTYp. —
Kummnes, 1970. — C. 3-34.

15 Boeomuna JILA. Hcmonp3oBaHHe HHAEGKCA BOJHOTO CTpecca pacTeHHs [Uil COOJIOJCHUS PEKHMOB OpOLICHHS /
JI.A. Boesoauna // ITytu noBbienus 3¢ dextuBHOCTH oporaemoro 3emuenenust. — 2011. — Ne 45. — C. 115-119.

I'.T. Makcyr6ekoBa, M.K. AxmatoB

7Ke3Ka3raH KajacbIHbIH KaF/IalibIHAA 6CIMIIKTEPAIH Cy PesKUMIH 3epaeJiey

Maxkanana JKe3kasraH Kanachl >KaFJaiblHIA OSKOJOTHMSUIBIK YII TOMKA JKAaTaTblH KeWOip arami-Oyrajsl
OCIMIIKTEpiH Cy/bl Y3aK YaKbIT yCTay KaOijeTi jKoHe jKalbIpaKTapblHbIH bUIFAI Ky#i OOMbIHIIA KYPri3iinreH
3epTTeyiep HoTkeci kenripinreH. HoTmwkenep KcepopuTTi CIMIIKTEp IKOFaphl BUIFAIABUIBIKTBL, aj
Me30(HTTI OCIMIIKTEp TOMEH KOPCETKILITI KOpCceTTi. 3epTTey KOPBITHIHIBICHI OOMbIHIIA ©CIMIIK Typiiepi
cynbl ycray Kabimeri ym torka Geminni: Temen (0-zen 40 % neiiin), oprama (40-tan 70 % neifiH) xoHe
sxorapel (70 % sxorapser). bipinmn Tonka Syringa josikaea xipni, exinmire Populus alba, Malus sieversii,
Elaeagnus oxycarpa, Amygdalus nana, Betula pendula, Crataegus sanguinea, Acacia alba, Pinus sylvestris,
yuinmi tonka — Berberis vulgaris, Juniperus sabina, Juniperus vulgaris enni. CoHpIMEH Katap Me30(uTTep
TOOBIHA — BeHTp OoO3KaparaH, eKIiHIN TonKa — Amygdalus nana, ajn YUIHIII €H TYpakTbl TOIKAa —
Crataegus sanguinea euni. ExiHmn TypakTbl Me3oburtep apaceinna Malus sieversii sxone Populus alba,
Gackanmapbl YLIIHINI TONKA aTKbI3bUIAbL. KcepoduTTi apachiHAarbl OapibIK TYpJiep TYPaKThUIBIK KacHeTi
GoiipIHIIA YIIiHII TOMKA eHri3inmi. YIriHI Tomnka eHreH ecimaikrepai YKeskasraH eHIipiH abaTTaHabIpyFa
YChIHAMBI3, SKIHIII TOIKA XATKbI3bUIFAH OCIMIIKTEpAl YHEMi Cyapy »KarqalblHIa KoJigaHyFa Ooajpl, ai
OipiHII TONTaFB! OCIMAIKTEP/II YHEMI Cyapy KaFiaibIHa skeke Oay-Oakuranapa eryre 00ambl.

Kinm ce30ep: araum-Oyransl ecimpiikrep, YKeskasraH, Cy PEKHMi, OPHBIKTBUIBIFBIH, MHTPOLYKLUHUsIAY, CY
ycray Kabijneri, capanay.
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N3ydeHue BOOAHOTO pe:KkMMAa pacTeHHii B ycJ0BHUsIX ropoaa 7Ke3ka3rana

B crarse npuBeieHEI pe3yNIbTaThl UCCIICNOBAHHI 0 OLICHKE OBOJIHEHHOCTH JINCTHEB U BOJOYIEPKHUBAIOMICH
CII0COOHOCTH HEKOTOPBIX APEBECHO-KYCTAPHUKOBEIX PACTCHUH B YCIOBHUIX ropoja JXKe3kasraHna, OTHOCSIINX-
Csl K TPEM SKOJOTHYECKUM TPYIIaM MO OTHOIICHHUIO K YCJIOBUSM YBIaXHEHHUsS. Pe3yinbTaThl IOKa3au, 4To
HanOOoJIBIIEH BOMOYICPIKUBAIOIIEH CIIOCOOHOCTBIO 001a1al0T KCepO(UTHBIE PAaCTCHUSI, HANMEHBIIEH — Me-
3o¢durHsle. [To uroram uccnenoBaHuii BUibI ObUIH pasjenceHsl Ha 3 rpynnbl: ¢ Hu3koit (ot 0 1o 40 %), cpen-
Helt (o1 40 10 70 %) u BeIcOKOH (cBBIIIE 70 %) BOmOYyAEpKHBAIOIEH CTOCOOHOCTRIO. B mepyro rpymmy Bo-
ua Syringa josikaea; BTOopas rpymnna npexactasineHa Populus alba, Malus sieversii; Tpetbss — Berberis
vulgaris, Elaeagnus oxycarpa, Amygdalus nana, Betula pendula, Crataegus sanguinea, Acacia alba, Pinus
sylvestris, Juniperus sabina, Juniperus vulgaris. CTOUT OTMETHTB, YTO CPEAU ME30(HUTOB B TPYIITY C HU3KHMH
TIOKa3aTeJsIMU BOJHOTO PEeXHMMa BOILIET OJMH BUJ — CHPEHb BEHIepcKas, BO BTOpYIO rpymiy — Amygdalus
nana, a B TpeTbIo, caMylo ycroWuusylo, — Crataegus sanguinea. Cpemyi Me30KCEpOQHUTOB 2-10 TPYIILY
ycrounBoctH coctaBwin Malus sieversii u Populus alba, ocranpHble Bonum B Tpersio Ipymmy. Cpenu
KCepo(UTOB BCe BHUIBI OKAa3aMCh B TPETheW TIPYIIEe YCTOWYMBOCTH. PacTeHusi W3 TpeTbedl IpymIbl pe-
KOMEH/lyeM BBOJMTH B MacCOBOE 0O3eieHeHHe JKe3ka3raHCKOro pernoHa, BTOPOil IPYIIIbl — OrPaHUYEHHO HPH
YCJIOBUH PETyYJIIPHOTO MOJIMBA, NIEPBOii IPYIIIBI — TOJIBKO JUI1 YACTHOTO CAJI0BOJICTBA TIPU OOUIBHOM HOJIMBE.

Kniouesvie cnosa: npeBecHO-KycTapHUKOBBIE pacTeHus, JKe3kasraH, BOJHBIH PeXUM, HHTPOIYKIHMS, YCTOM-
YHBOCTbH, BOAOYIEP>KUBAIOIIAs CTIOCOOHOCTH, PAaHKHUPOBAHUE.
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Ouenka 6M0JI0rMYECKON AKTUBHOCTH Y€PHO3EeMHBIX N04YB
B 3aBHCHMOCTH OT T€XHOJIOTHii BO3/1eJIbIBAHMS MILEHUIIbI M panca
B yciaoBusix Cesepnoro Kazaxcrana

MHTEeHCHBHOE HCTIONB30BaHUE TTOYBEHHBIX PECYpPCOB 0€3 COONIOACHUS TEXHOJOTHH BO3JCIBIBAHUS KYJIBTYpP
NPUBOIUT K CHIKCHHUIO IIPOAYKTHBHOCTH arpolieHO30B. B craTtbe mpeacTaBiieHbl SKCIEPUMEHTAIbHBIE HC-
CJIeIOBaHUS 10 OMOJOTMYEeCKO aKTUBHOCTH YEpHO3EMHOI MOYBHI. B KauecTBe mapaMeTpoB, XapaKTepHU3ylo-
KX BIMAHHE OOPAaOOTKM MOYBBI HA MHKPOOMOJOTMYECKYI0 aKTUBHOCTb, ONPEAETSAINCh HHTEHCHBHOCTD
SMHCCHH YTJIEKUCIIOTO Ta3a, akTHBHOCTh ypeasbl, coJiepKaHiue MUKPOOHOH OMoMacchl M IEeUTI0N030IUTHYe-
CKasi aKTUBHOCTb, B 3aBUCHMOCTU OT TPAJULMOHHON, MUHUMAIbHON U HyJIEBOH TEXHOJOT'MH BO3JEJIBIBAHHSA
MIIeHUIB! U parca. [loneBble UCIBITaHUS IPOBOAMINCH HA MHOTOJIETHUX MOJeBbIX cTanmuoHapax TOO «Ha-
YYHO-TIPOU3BOJICTBEHHBINH LIEHTP 3epHOBOro xo3saiicTea uM. A.M. bapaeBay. 3akiazika MoJjieBbIX OINBITOB, OT-
00op mpobd ¥ MUKPOOHOIIOTUYECKHI aHATH3 MPOBOJMINCH OOMICTIPHHATHIME METOJAMH. Y CTAHOBIICHO, YTO
00paboTKa IMOYBBI OKa3bIBACT CYNICCTBCHHOE BIIMSHIE Ha TIOKA3aTeIN Ypea3Hoil aKTHBHOCTH M IPUBOJINT K €€
HAKOIUICHHIO B BEPXHEM IOYBEHHOM IOPH30HTE, HE3aBUCHMO OT KYJIBTYpPbI Bo3zenbiBaHus. Hanbonee Bbico-
KO€ HAaKOIUICHHEe MUKPOOHOH Oromacce! npoucxoauT npu texHosmorun No-Till B moceBax panca. HTeHCHB-
HOE BBIAETICHUE TUOKCHA YriepoJa HaOMogaaoch MpH HYJIEBOM W MUHHUMAaJIbHOW 00paboTKe MOYBHI, HE3a-
BUCHMO OT KYyJbTYpPBl BO3JETBIBAaHHUA. TE€XHOJIOTUHM BO3JEIBIBAHUS IMIIEHHUIBI U panca OKa3bIBalOT CYIIECT-
BEHHOC BIIMSHUC HA IICJUTIOJIO30JUTHYECKYI0 aKTUBHOCTH, YTO CHOCOOCTBYET MHTCHCUBHOMY pacmany KieT-
YaTKH.

Knrouegwvie crosa: 06pa60TKa IIOYBbI, TEXHOJIOTUS BO3ACIIbIBAHUSA, YEPHO3EMbI HOKHBIC Kap6OHaTHbIe, OMHC-
CHs YIJICKUCIIOTRI, yp€a3dHasd aKTUBHOCTD, HEJIJIHOJIO30JIMTUYCCKAasd aKTUBHOCTD, MI/IKp06Ha${ oromacca.

Beeoenue

H3BecTHO, 4TO JIF000E BO3/CHCTBUE HA MTOYBY MPUBOIUT K U3MEHEHUIO €€ (PU3UKO-XUMHUYECKUX U OHO-
Joru4eckux cBOHCTB. [locnenHre B OOJBIICH CTETICHU MOABEPKECHBI 3TUM M3MEHEHUSM, ITOCKOJBKY JKUBBIC
OpraHu3Mbl, HACEISIONINE ITOYBY, SBISIOTCS 00Jiee YYBCTBUTEIBHBIMU MPEICTABUTEISIMH OHOIICHO3A.

3HauynTeNbHOE BIHMSIHAE Ha CBOWCTBA TOYBHI OKa3bIBaeT MeXaHHUYecKas oOpaboTka, Ielib KOTOpO 3a-
KIIFOYaeTCs B MOBBIMICHUH 3()()EKTHBHOTO TUIOAOPOINS, CO3AaHUN HAUOOJee OJIarONMPUATHBIX YCIOBHMA IS
pocTa M pa3BUTHUS PACTCHUH U, KaK CIIEJICTBHE, TIOJYUYSHUH BHICOKOTO ypoxas. OJIHAKO B COBPEMEHHOM 3¢M-
JISNICTAN TIPUCYTCTBYET DS TPOOJIEM, CBSA3aHHBIX C MHTCHCHBHBIM XapaKTepoM OOpaOOTKH TMOYBHL. DTO
B MIEPBYIO OYEpe/Ib OOJBIINE 3aTPaThl SHEPTHH, YCKOPSHHAS MUHEPATU3aIisl TYMyca, pa3BUTHE SPO3UOHHBIX
1 e(ISIUOHHBIX MPOLECCOB, YIUIOTHEHUE MOo4Bbl. [103TOMY OJHOW W3 3a/lay COBPEMEHHOTO 3eMIICIICIIUS
SIBIISIETCS. YMEHBIIICHUE 3TUX HETATHBHBIX TOCIIEICTBUI, OCOOCHHO B YacTH PECypco- M dHeprocOepeKeHus
[1,2].

B wactHOCTH, TpagUIIMOHHBIE METO/IbI HHTCHCUBHOW 00Pa0OOTKH MOYBEI PAHO WM MO3HO CIIOCOOCTBY-
10T CHIDKCHHUIO 3aIlacOB MOYBEHHOT'O I'yMYCa, YMEHBIIICHUIO TOYBEHHO-ONOIOTHYECKOW aKTUBHOCTH U 3PO-
3MH, BIUIOTH A0 Aerpanaiuu mousbl. IIpsmoit moceB (No-Till), T.e. moaHbIi 0TKa3 OT 1000 00pabOTKH MoU-
BBI, HAIIPOTHUB, SBJSICTCS TAKOW CUCTEMOM, MPU KOTOPOH CHIDKACTCS 3PO3HS, MOBBIIIACTCS COJCPKAHUE Ty-
Myca, BOCCTaHABIMBAETCS MUKPOOHAst OnoMacca B IMOYBE, YIIYYIIACTCS CTPYKTYpa IMOYBHI U B PE3yJIbTaTe —
MOBRINIIaeTCA IIomopoaue [3].

Tem He MeHee HE3aBUCHUMO OT BEIOOpA TOHM WIIM MHOW TEXHOJOTUH 0OpabOTKH MOYBBI M3MCHECHHS €€
OHMOJIOTMYECKUX CBOWCTB HEU30CKHBI. J[11s1 0OBEKTHBHON JOCTOBEPHOW OIEHKU OMOJIOTHYECKON aKTUBHOCTH
(BA) no4BBI JOCTATOYHO OmpezeicHus Habopa HanOoIee HHYOPMATUBHBIX TIOKa3aTeseH, OTpaaroIIuX pas-
HBIC TIApaMeTpbl OMOJIOTUYECKOro cOCTOSHUS. K 4HciTy Takux mokaszaresieli MO>KHO OTHECTH ()epMEHTATHB-
HYH0 aKTHBHOCTh, HHTCHCUBHOCTh BBIJICJICHUSI YTIICKHCIIOTO Ta3a (IbIXaHHe TIOYBHI), YUCICHHOCTh U KauecT-
BEHHBII COCTAB OCHOBHBIX TPYII MMOYBEHHBIX MUKPOOPTaHU3MOB U HEKOTOPBIE npyrHe [4].

Bonee ycTONMYMBBIM M YyBCTBHTENIHHBIM ITOKa3aTelieM OMOTEHHOCTH TIOYBBI, OTIMYAIOIIUMCS pPE3H-
CTEHTHOCTBIO K JIEHCTBHUIO KPATKOCPOYHBIX HEOJAroMpUATHBIX yCIOBHMA, SBISCTCS (DEPMEHTATUBHAS aKTHB-
HOCTh 104BHI [5]. [TouBeHHBIC PepMEHTHI KATATU3UPYIOT MHOTOUUCIICHHBIC PEAKIIUH PEBPAIICHUS OpTaHu-
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YECKOTO BEIIECTBA MOYBBI: TUAPOIIN3, PACIICIUICHUE, OKUCIICHUE U JIPYTHE PEAKIUU, B PE3YIbTaTe KOTOPHIX
TTOYBBI 000OTANIAFOTCS TOCTYITHBIMU JIUIS PACTCHUH M MUKPOOPTaHU3MOB MTUTATEIFHBIMA BEIIECTBAMH [6].

OMuccusl YTIASKUCIIOTO Ta3a MOYBaMHU SBISIETCS BaKHBIM 3BEHOM KPYTOBOPOTa YIIIEpoAa B DKOCHCTE-
Max [7]. HaOmrogast 3a 3TUM IPOIIECCOM B DKOCHCTEMAaX, MOXHO BBISIBUTh MHTCHCUBHOCTh MUHEpPAITH3AIHH
OpPTaHMYECKOTO BEIIECTBA MO/ JACUCTBUEM MPUPOTHBIX U aHTPOIIOTCHHBIX (PaKTOPOB, OIEHUTH MOCTYIICHHE
YTIIEKUCIIOTHI B aTMOCchepy.

BaxHBIM >XKMBBIM KOMIIOHEHTOM ITOYBEI U JTa0WIBHON YacTH MOYBEHHOTO OPraHUYECKOTO BEIIeCTBA SIB-
JIIETCS MUKPOOHAass OMoMacca, KOTopasi UTpaeT 3HAUYUTEIHHYIO POJIb B 00pa30BaHUU MMOYBEHHBIX arperaToB
[8, 9]. IlouBeHHBIE MHUKPOOPTaHU3MEI SABIISIOTCS KaTaIM3aTOPaMU, OMPEIEIIAIONIUMH CKOPOCTh M HarpaB-
JIEHHOCTh MHOTHX OMOJIOTHUYECKHX B Onoxmmudeckux peakiuii [10, 11]. B cBs3u ¢ aTuM BenmnumHa OGmomac-
ChI MUKPOOPTI'aHU3MOB SBJISICTCS CYIIIECTBEHHBIM TIOKA3aTelIeM, ONPEACISIONINM Kak HHTCHCUBHOCTh KPYTo-
BOpPOTa BEIIECTB B 9KOCHUCTEME, TaK U HAIIPAaBJICHHOCThL IT0YBOOOpa3oBarebHOro mpoiiecca [12]. Ilourennas
MHKpOOHast OroMacca CoIepKUT HEOOIBITYIO TOJIIO OOIIET0 OPTraHMIECKOTO BEIIEeCTBA IMTOYBEI, HO OHA OoJiee
TUHAMHWYHA, YeM OOIee OpraHMYecKOe BEIISCTBO MOYBHI. M3MepeHUs MOYBEHHON MHUKpPOOHOW OMOMAcCCHI
MOTYT TI0Ka3aTh BO3/IeHCTBUE 00pabOTKH MOYBHI HAa TIOTCHIIMATbHBIE N3MEHEHUS B OPTaHUYECKOM BEIICCTBE
MOYBHI, MPEKAC YeM Takue 3PPeKThl MOTYT ObITh OOHAPYKEHBI MTyTEM M3MEPEHHsI OOIIET0 OPraHMYECKOro
BellecTBa moyskl [13].

B cBsi3u ¢ M310’KEHHBIM BBIIIE MEIBI0 Hallel paOOThI OBUIO U3yUCHHE BIUSHUS PA3IMYHBIX TEXHOJIOTHI
OCHOBHOW 00pa0OTKHM IMOYBKI Ha MOKA3aTENN €€ OMOJIOTHIeCKON aKTUBHOCTH B ycloBusax CeepHoro Kazax-
CTaHa.

Mamepuanst u Memoowl uccie008anus

N3ydyeHrne MHKpOOHOIOTHYECKOW aKTUBHOCTH TOYBHI MPOBOJMIM HA YEPHO3EMax IOJKHBIX KapOOHaT-
HBIX B mepuoa ¢ 2015 mo 2017 rr. Ha cramumonapax jmadopatopun TouHoro semuenenus TOO «HIT3X
uM. A.W. bapaeBa». VccnenoBannsi mpoBOAMIN B TUIOJZOCMEHHBIX CEBOOOOPOTAaX C MOCEBaMH MIICHUIBI U
panca. Cxema OMBITOB BKIOYalia TpaaunuoHHy TexHonoruro ([1I-3-5, ma 25-27 cm), MuHMManbpHyIO 1
(KIIIL-9, ra 10-12 cm), muanmanbayto 2 (I1[P-4,5, Ha 25-27 cM) ¥ HYJIEBYIO TEXHOJIOTHIO (TIPSIMOMA TTOCEB).

Jns onpenenenuss 6HoMaccbl MUKPOOPTaHU3MOB U ypea3sHOH aKTHMBHOCTH MPOBOAWIH OTOOP MOYBEH-
HBIX 00pa3LOB M0 FeHETHYECKUM TOPU30HTaM B MEPUOJ] BCXOAOB U cO3peBaHus KyabTyp. OOpasisl oTOnpa-
mu ¢ mryonsas! 0—10, 10-20 u 20-30 cM. DH3UMATHYECKYIO aKTUBHOCTH TIOYBEI ONPEICIISIIN 10 aKTHBHOCTH
(hepMeHTOB Kjlacca THAPOJa3 — ypeasbl, KOJIOPUMETPUIECKIM METOJIOM C peakThuBoM Heccnepa Ha crek-
tpooTomerpe DR-3900 («<HACH-LANGEY) [14]. Onpenenenue OMOMAacChl MOYBEI OCYIIECTBIISIIN PETH/I-
paTarmoOHHBIM METOAOM [15]. OMHUCCHIO YTIIEKHUCIIOTO Ta3a (IBIXaHUE TTOYBKI) IPH U3YUYCHUH OMOIOTHIECKIX
roKkazaTeleld onpenensum MerogoM Kapragesckoro [16].

emmono30IUTHYECKYI0 aKTHBHOCTh, YYMTBHIBAIOIIYIO KJIETYATKOPA3PYIIAONINE CBONCTBA IIOYBHI,
OTIPECIISUTA aNTUIMKAIIMOHHBIM MeToioM. B mouBy Ha riyOuny 0-30 cM 3akambIBaid XJIOMYATOOYMaXKHBIS
TIOJIOTHA Ha JeisHKe Ha NTyonHy 0—30 ¢cM B TpEXKpaTHOW IMOBTOPHOCTH. DKCIO3UITNS COCTABIISIIA 3 MeCsIIa.
[Tocne 3TOTO MOOTHA M3BJIEKAIN M3 MTOYBHI, OUYHIIAIN OT 3€MIIH, MPOCYIIUBAIH M B3BemmMBaan. OO0 WHTEH-
CHBHOCTH II€JUTIONIO30pa3JIararomeil akTMBHOCTH MOYBBI CYJHIIN 10 Pa3HOCTH BECOB KOHTPOJBHOTO, HEIKC-
MMOHUPOBAHHOTO B MOYBE XJIOMYATOOYMaXHOTO TIOJIOTHA M W3BJICYEHHOUW M3 MOYBBI PA3IOKHUBIIEHCS TKaHH,
AKTHUBHOCTD BBIpa)KaJik B TiporteHTax [17].

BrIpakeHHOCTBH MPOLIECCOB pacmaja KIeTJaTKH OleHUBanu o mkaie: < 10 % — ouens cnabas; 10—
30 % — cnabas; 30—50 % — cpennss; 50-80 % — cunbHast; > 80 % — oueHb cunbHas [ 18].

Craructrueckas 00paboTka IKCIIEPUMEHTATBHBIX JaHHBIX MTpoBeaeHa o MeToauke Jlocmexona [19], a
TaK)Ke METOJIOM JIUCTICPCHOHHOTO U KOPPEIAIIMOHHOTO aHalln3a ¢ MCIIOJIb30BaHUEM MakeTa nporpamm Excel
n AGROS. I'papuueckoe oopmienue pe3ynbTaToB MpoBoanIr B mporpamme Microsoft Excel.

Pezynomamul uccnedosanusi u ux oocysncoenue

Omuccus ouokcuoa yeaepooa

[IpoBeneHHBIC MCCIIEOBaHUS TTOKA3aIM, YTO B IMOCEBAX IMIICHUIIBI U PaIica dYMHUCCHS YTICKUCIOTHI 3a
MEPUO/] UCCTICIOBAHUI M3MEHSIIACh KaK I10 TOJIaM, TaK | 10 TEXHOJIOTUSIM 00paboTKH 1MOo4BkL. B cpennem 3a
3 roma B moceBax IMIIICHHUIIBI IPH Pa3HBIX YPOBHSAX 00paOOTKM MOYBHI OHA BaphupoBaina ot 2,3 ot 4,19 CO,
Kr/ra B 4ac, B moceBax parnca — ot 2,13 go 3,43 kr CO,/ra B gac (puc. 1).
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1 — TpamuimonHas o6paboTka; 2 — MHHAMAaJbHas oOpaboTka 1;
3 — muHUMAabHas o0paboTtka 2; 4 — No-Till (6e3 06paboTKm)

Pucynoxk 1. [IpoayimpoBanne yrieKUCIOTH B TOCEBAX MIICHUITBI
B 3aBUCHUMOCTH OT TEXHOJOTHU Bo3aenbiBanus (2015-2017 rr.)

JluHamuKa MpOIyIUPOBAHUS AUOKCHUIA YIIIEPOAa MO KyJbTypaM M rojlaM TakKe 3HAYUTEIHLHO BaphU-
poBaia. MakcUMalbHOE BBIJCICHHIE YTIACKUCIOTH ObUTO oTMedueHo B 2016 T. B moceBax MIICHUIIBI M parica.
ITokazarens 3MHUCCHH B IOCeBax MIIEHHUILI Koiebancs ot 1,34 no 7,03 xr CO,/ra B 9ac, ¢ MAaKCUMaJILHBIM
3HAUEHHEM Ha BapuUaHTe C MEJKOH IUIOCKOpe3HOW o0paboTkod, B moceBax pamca — orT 2,11 mo
5,71 xr CO,/ra B yac Ha BapuaHTe C MPUMEHEHHEM IneneBarens. B ycimopusax 2015 r. mokasarein 3MHCCHU
YTIEKUCIIOTH Ha BCEX BapHaHTax Obutn cpennue. OMHAKO B MOCEBaX MIIEHUIIBI B 3aBUCHMOCTH OT TEXHOJO-
THH SMHCCHS yriieposa Obula Bhlle U BapbupoBaia oT 3,28 1o 4,29 kr CO,/ra B yac B CpaBHEHUH C ITOCEBa-
mu panca (1,86-3,43 kr CO,/ra B yac). HaumeHblliee BBIACTICHHE JAMOKCHAA YIJIEpOJa MPOUCXOAHIIO B
2017 r. kak B TIOCeBaxX MIIICHMIIBI, TAK M B TIOCEBAX parica, HE3aBUCHUMO OT TEXHOJIOTHH. [Ipn MUHUMATHHOU
TeXHOJOTMH | B TOCEBax MIIEHUILI OHO cocTaBiasuio 1,14 xr CO,/ra B 4Yac, mpu TPaguIlMOHHOW —
1,85 kr CO,/ra B yac. B moceBax parca MUHHUMaIbHOE BBIACICHUE YTICKUCIOTH HAOMIOAAIOCh TP Tpaau-
uuonnoit rexuonoruu (0,71 xr CO,/ra B yac), MakcumaiibHoe — npu HyJeeoi (1,71 kr CO,/ra).

IIpoBeneHHBIN KOPPEIAIUOHHBIA aHaIU3 HE BBISSBWJ YETKON 3aBUCUMOCTH MHPOJIYIIUPOBAHUS YIIEKHU-
CJIOTBI OT TaKWX TOKa3aTesel, KaK BIAXHOCTh MOYBBI U ypea3Has akTHBHOCTh. OqHaKo Oblia OOHapyKeHa
oOpaTHasi KOPpENATUBHAS CBS3b CPEIHEH CTENCHU MEXKJY BBIICICHHEM TUOKCHIA yrieposia U MUKPOOHOH
ouomaccoii (= —0,60%0,33, koapdunuent gerepmunaiuu coctaisti 0,36, unu 36 % BIUSHUSA).

AHanu3upyst MoJydYeHHbBIE TAaHHBIC 110 SMUCCHH YTJICKUCIOTHI 32 TPEXJICTHUN MEPHOJ], CIICIYET 3aKII0-
YUTh, YTO 00pabOTKa MOYBBI OKa3bIBAET HEMOCPEICTBEHHOE BIHMSIHWE HA BbIIEICHHE AWOKCHIA YIIIEpoa.
WNHTEeHCHBHOCTH MPOAYIIUPOBAHUS YTIEKUCIOTH ObliIa BBIIIE HA BapHaHTE C MUHUMAIBFHOW U HYJIEBOH TeX-
HOJIOTHEH, HE3aBUCUMO OT KYJIBTYPHI, 4YTO, BO3MOXKHO, OOBSICHACTCSI HEHAPYIIEHHOCTHIO TIOYBEHHON OMOTHI,
cnocoOHOH mepepadaTbiBaTh OOJbIIE TOYBEHHOTO YIJiepoa U AIMUTHPOBATH €0 B BHUJE YIJIEKHCIIOTO rasa.
OTMedeHHOE TOATBEPKIAIOT U P uccienoBateneit [20].

Ypeasnas akmusnocms nougwl

[o pe3ynpTaTaM TpexJETHUX HCCICAOBAHUN ypea3Hasl aKkTHBHOCTb ITOYBBI H3MEHSIIACH B 3aBUCHMOCTH
OT TexHoJOrnH. B moceBax MieHHIBI OHa BapbupoBaia B cpegHeM oT 2,80 mo 3,67 mr NH;/10 r mouss
(puc. 2).

Bricokas ypea3Hast akTHBHOCTh Ha0J0/1ajach B TIOCEBAX MIICHUIBI IPU MUHUMAIBHOW TEXHOJIOTUH |
(Menkast TuIockope3Has o0paboTka), Hu3Kast — npu TexHosoruu No-Till. 3HaunTensHbIe KONIEOaHUS aKTUB-
HOCTH ypeasbl B IIOCEBaxX MIICHUITHI POCMATPUBAIINCEH U 110 TomaM. B ycinoBusx 2015 1. ona Obuta Hanbolree
BBICOKOH M BapbupoBaya 1o texuosorusm ot 4,21 no 5,4 mr NH;/10 r nmoussl. B 2016 r. aToT mokasateiib
mmensics ot 2,01 mo 2,86 mr NH3/10 r moussl, B 2017 1. — ot 1,64 10 3,10 mr NH3/10 1 mo4BsI.

Crnenyer OTMETHUTh, UTO B IIOCEBaX IIIEHHUIIBI aKTUBHOCTh ypeasbl Oblia 0ojiee BHICOKOM K KOHIly Bere-
TaIlM, HE3aBUCUMO OT TeXHOJOruu. O4eBUIHO, 3TO CBA3aHO C BBICOKOW KOHIEHTpALMed OpraHMYecKoro
MaTepHaja B KOpHEOOUTaeMOM clIoe U 0oJiee aKTUBHOH JIESTEIbHOCTHIO TOYBEHHBIX MUKPOOPTaHH3MOB.
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PI/IcyHOK 2. Ypea3Haﬂ AKTUBHOCTB B ITIOCCBaX MIICHUIILI B IINIOJOCMCHHOM CeBOO60p0Te
B 3aBUCUMOCTH OT TCXHOJIOTHUH BO3ACIIBIBAHUA

[IpocnexxnBanack yeTkas TCHICHIMS CHW)KCHHUS ypea3HOW aKTUBHOCTU C TIYOMHOH 1O TOYBEHHOMY
MPO(UITI0, TOCTUTasi MUHUMAJIbHOTO 3HaYeHUs B cioe 20—30 cM, 4TO Takke OTMEUAIOT U IPYTHE UCCIIeI0Ba-
temu [21].

B moceBax parica B IeproJ] CO3pEBaHUs, TaK )K€ KaK M B ITOCEBaX IIIICHUIIBI, TTPOCICKHBAIACH THHAMH-
Ka yBEIUYCHUSl YPEea3HOW aKTUBHOCTHU MO BCeM TeXHOJorusM. Ha u3ydaeMbIX TEXHOJIOTHSIX B CIOE MOYBBI
0—10 cM aKTUBHOCTH ypea3bl ObUIa 3HAYUTENBHO BBIINIC IO CPABHEHHUIO C 00Jiee TIYOOKHMH CIIOSIMH, YTO
00YCIIOBJICHO BBICOKOW KOHIIGHTpALMeli OMOMacChl B BEpXHEM TOPH30HTE.

M3meHeHue ypea3sHoM aKTMBHOCTH MPOCIEKHUBAIOCh U Mo rogam. B ycmoBusix 2015 r. akTUBHOCTH
ypeasbl B IOCEBaX parica MPaKTHYECKH Ha BCEX TEXHOJOTHSAX ObUTa BHICOKOW M BapbHpoBaia oT 4,18 mo

5,92 3,10 mr NH3/10 r nouBsI (puc. 3).

NH3 mr/10 r nous

TpaauuuoHHas  MuHumanbHaa 1 MuHumanbHas 2 No-Till

—4—2015 2016 =—d=—2017

Pucynox 3. Ypea3Hast akTHBHOCTB B IT0CEBax parica B IUI0JJOCMEHHOM CEBOOOOpOTE
B 3aBUCUMOCTH OT TEXHOJIOTHH BO3/AEIbIBAHUS

B 2016 r. oma m3mensace or 2,73 mo 3,17 mr NH3/10 r moussl, a B 2017 r. — ot 2,28 10
4,13 mr NH;3/10 r mouBel. B cpemHem 3a mepwoa uccieloBaHUM ypeasHas aKTHBHOCTH Koiiebamach OT
3,14 mr NH3/10 r no4BsI K TPATUIIMOHHON TeXHOJOrUH 10 4,29 Mr NH3/10 1 mouBbI Ipy MUHUMAJIBHOM 1.

IIpoBeneHHBIN CTATUCTUYECKUI aHAN3 BBIABIII OOPaTHYIO KOPPEIATUBHYIO CBS3b CHIIBHOW CTEIICHH
MEX[y OKa3aTeJIIMU ypeasbl U BIaXXHOCTBIO MouBHI (# = —0,91+0,21), ogHaKo 3Ta CBA3b HE SBISIIACH CYIIE-
cTBeHHOW. He OBbLI0 BBISBICHO CBS3M M MEXAY HaKOIUIGHHUEM Yypeasbl U coJepKaHueM MHKPOOHOH Omomac-

ChbI.
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B moceBax parica mpoBeeHHBIN KOPPEISAIMOHHBIN aHAIN3 BBISBUI OOPAaTHYH) KOPPEIATUBHYIO CBS3b
CHUJIFHOM CTETICHH MEXIY ypea3oi U MUKpoOHOU Onomaccoit (» =—0,91+0,21), HO oHa HE ABIAIACH CYIIECT-
BEHHOW. BraXHOCTh TMOYBHI Tak)k€ HE OKas3blBaja BIMSHUS Ha HAKOIUIGHHWE ypeasbl B IOCEBAaX parica
(r=-0,79+0,32).

Takum o6pa3oM, Ipy U3yUYEeHHUH aKTHBHOCTH Ypeas3sl ObLIO YCTAHOBJIEHO, YTO HE3aBHCHMO OT KYJIBTYPHI
Y TEXHOJIOTHH BO3/ENBIBAHHUS €€ HaKOIUIeHWe ObI0 MaKCHMAaJIbHBIM B BEPXHEM IOYBEHHOM TOPH30HTE
(0-10 cm). K koHIy Bereranuu KyJabTyp ypea3Has aKTHUBHOCTh 3HAYMTEIHHO yBEJIWYHMBaJach. B moceBax
parca ee akTUBHOCTh ObLIIa 3HAYUTEIBHO BBIIIE, YEM B MTOceBax MineHUIpl — Ha 10,8—14,5 %.

[IpumeHeHne MeNKOoN TUIOCKOPE3HOH 00pabOoTKM KaK B TIOCEBaX IMIIEHUIIbI, TaK U B IOCEBaX parca B Te-
YeHHEe TPEXJIETHUX MCCIEAOBAaHUI CIIOCOOCTBOBANIO YBEIMUEHHUIO YPEa3HOil akTHBHOCTH MOYBHL. [Ipu TexHo-
norun No-Till B moceBax mieHuIb ypeasHas akTUBHOCTD Obliia ci1aboi u coctasisiia 2,8 mr NH;/10 r mou-
BhI. B moceBax parica mpu TpaJuIIMOHHON TEXHOJIIOTHH aKTUBHOCTH (DepMEHTa ypeas3bl CHUXanach 1o 3,14 mMr
NH5/10 r nmo4Bsl.

Muxpobrnas buomacca

[IpoBeneHHBIE TpEXJIETHHE MCCIIEAOBAHUS MOKA3alH, YTO HauOOJbIIEe COIEpKaHUE MUKPOOHOW OHo-
macchl (IIMB) comeprkanoch B IIOMOCMEHHOM CEBOOOOPOTE B MOCEBAX IIICHUITBI, BO3/CIBIBAEMON IO MH-
HUMabHOH TexHonoruu 1 (68,1 mr C/kr mouBkl), MeHbIIee KoinudecTBO [IMb — mpu TpaauiimoHHO# Tex-
Hosoruu (47,3 mr C/kr moussl). Otmeuaercs u auddepennmanns MUKpoOHOH OMOMAacCHI 1O CIOSM MOYBEH-
HOTO TOpH30HTa. B moceBax MIeHHIBI ee KOHIIEHTPAIUS YBETNINBAJIACh C TIIyOMHOM, TOCTHTas MaKCUMyMa
B HIKHeM Topu3oHTe (20-30 cM) 110 BCeM TEXHOJIOTHIM BO3/ICIBIBAHUS.

B moceBax panca HakoIuieHHE yriepoia MUKpOOHOH OMoMacchl ObUIO 3HAYMTEIBHO HUKE M BapbUpPO-
Bajio oT 69,8 mr C/Kr MoYBbI MPH MUHUMAJBHOM TexHoyoruu 2 (meneBanue) 10 115,9 mr C/Kr mouBsl npu
texHosioruu No-Till. He ObuTo BBISIBIIEHO Y€TKOH 3aKOHOMEPHOCTH IO pacipenenenuto [IMb mo noyseHHo-
My OPOQHIIIO B 3aBUCUMOCTH OT TEXHOJIOTUH BO3CIIBIBAHHS.

B BecenHwmii mepuos B moceBax MIIEHHUIBI M panca KOJIMYECTBO MUKPOOHON OHMOMacchl 3HAYUTEIBHO
MPEBAIMPOBAJIO B CPABHEHHH C OCEHHHUM IEPHOAOM, YTO OOYCIOBIEHO 3aTyXaHHEM MHKPOOHOIOTHYECKUX
MIPOLIECCOB.

Koppensuuonnslii aHanu3 He BBISBHI 4YeTKOH 3aBucuMocTH coaepkanust [IMb ot ¢epmenTaTHBHOM
AKTUBHOCTH.

B 1enoM, MOXKHO OTMETHTb, YTO B IUIOJIOCMEHHOM CEBOOOOPOTE B TIOCEBAX MINECHHIILI, BO3ACIBIBACMO
M0 MHHUMAIbHOH TexXHoJoruu 1, coJepkajoch HauOoJblee KOJUYECTBO MHUKPOOHOH Onomacchl
(68,1 Mr C/kr 1ouBbI), MEHbIIIEE — IPH TPAAULMOHHON TexHoaoruu (47,3 mr C/kr moussl). B moceBax par-
ca HaKOIUICHUE YTIepoJia MUKPOOHOM OHOMAacchl ObLTO 3HAYNUTEILHO HIXKE MTPU MUHUMAITLHON TEXHOJIOTHH 2
(menesanue) (69,8 C mr/kr moussl), a mpu TexHosoruu No-Till oHo gocturano 115,9 mr C/kr mo4Bsl.

L]ennionozonumuueckas akmueHoCcms nO46bl

ITokazarenem oOmieli OMOIOTHYECKONH AaKTUBHOCTH SIBIAETCS NEATENHHOCTD IIEIUTIOIIO30IUTHIECKUX
MHUKpPOOPTaHU3MOB, KOTOpasi OMpEJeNsieTCsl CTeTEeHbI0 pacnaga W yObUIM CyXOW Macchl JIbHAHOW TKaHU B
MTOYBE 32 ONPE/ICIICHHBIN ITEPHO] BpEMEHHU. 3HAYUTEIBHOE BIMSHUAE HA CKOPOCTh pacmajia KIEeTIaTKA OKa3bl-
BaeT HAJIMYHE JIETKOJOCTYITHOTO a30Ta, YTO MO3BOJSIET CyIUTh O MOOMIM3AIIMOHHBIX MPOIECccax, MPOUCXO-
ISTIUX B TTOYBE [22].

[To pesynbraTtam TpexJICTHHX HCCIEIOBAaHUI OBUIO YCTaHOBJICHO, YTO pachaj KICTYaTKU B TOCEBax
MIIICHUIIBI ¥ Parca COOTBETCTBOBAJ CPEIHEMY YPOBHIO. bojee MHTEHCUBHO OH MPOTEKAN B MTOCEBAX parca u
B cpeaneM B cioe 0—30 cm coctaBisan ot 28,45 no 53,4 %. B moceBax mimeHUIB! pa3iokeHHE KIETYATKH
OBLIO HECKOJIBLKO HIDKE — 27,3—41,3 %.

B ycnoBusx 2015 r. xak B moceBax MIICHMIIBI, TaK U B ITOCEBAX parca pacriaj] MeJUTFOIO3bI TPOTEKal
cnabee B cpaBHennu ¢ 2016 u 2017 rr. (puc. 4, 5).

CrnexyeT OTMETHTbH, YTO PA3NIOKEHHE KJIETYATKHM OBUIO HEpaBHOMEPHBIM II0 TOPHU30HTY MOYBEHHOTO
npoduis u 0ojiee HHTEHCUBHOE pasjokeHue Hadmoaanock B cioe 20-30 cM, He3aBUCHMO OT TroJia Uccien0-
BaHUS, KyJbTYPHI U TEXHOJIOTHH BO3/ICIBIBAHISL.

[Ipu 06001IIEeHUY TONTYYSHHBIX JTAHHBIX MOKHO OTMETHTH, YTO B MTOCEBAX IMIICHUIIBI TIPH MUHUMAIILHOMN
texHonoruu 1 6osee apdexTrBHO KieTyaTKa paznaranach B cioe 10-20 cm (37,3 %), a B OCTAIbHBIX BapH-
anTax — B cioe 20-30 cm.
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Pucynok 4. IHTEHCHBHOCTB pa3iIOkKEeHHUS IEIUTION03H! (%) B ITOCeBax MIICHULIBI
B 3aBHCHMOCTH OT TEXHOJIOTHU BO3JICIILIBAHUS B TUIOJOCMEHHOM ceBoobopoTe B cioe 0-30 cm
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Pucynok 5. IHTEHCHBHOCTB pa3ioXeHHUs IeIUTI0N035! (%) B MoceBax parca
B 3aBUCUMOCTH OT TEXHOJIOTHH BO3/ICIBIBAHUS B TUIOJIOCMEHHOM ceBooOopote B cioe 0—30 cMm

B moceBax panca 0oyiee MHTCHCHUBHBIN pacria KJIETYATKH MPOTEKAI NP MUHUMAaIbHOW | M HYyJIEBOM
TexHOJIOTHSIX B cinoe 0—10 cM, a mpu TpaguIMOHHOW M MUHUMAIBHON 2 TexHoJorusax — B ciioe 20-30 cm.
[IpoBeneHHBIN KOPPEIALUOHHBIM aHAJIN3 HE BBISIBUI YETKOW 3aBUCUMOCTH BIMSIHUS TAKUX MTOKa3aTesleh, KaK
BIIQXKHOCTh, MHUKpOOHAasi OMOMacca Ha WHTCHCHBHOCTh paclajia KIETYaTKHU. YCTaHOBJICHHAs oOparHas
KOppeNIATHBHAs CBSI3b CpENHEH CTeNeHH MEXAYy paclagoM KIeTYaTKH W ypea3HOW aKTHBHOCTBHIO
(r=-0,50+0,50) He ABILTACH CYIICCTBEHHOM.

PesroMupys nM3moskeHHOE BBIIIE, MOXKHO 3aKIIFOYUTh, YTO HA MHTEHCHBHOCTH paclaja KJIETYATKH B I10-
CeBax MIICHUIIBI M PaIica HEMOCPEACTBEHHOE BIMSIHUE OKa3bIBAlOT TEXHOJOTHH BO3AeHbIBaHus. [10 maHHBIM
MHOTOJIETHUX HaONIO/IEHUI B MOCeBaX MIIEHUIIBl aKTHBHBIN MIPOIECC PA3IOKEHUs MEIITION03bI HAOMo1ancs
npu Texnonoruu No-Till (41,3 %), a B moceBax parca — npu TpaAuLUHOHHOH TexHoaoruu (53,4 %).

Raxnouenue

Hcxons u3 MoMy4eHHBIX JaHHBIX TI0 SMUCCHH YTJIEKHCIOTHI B ITOCEBaX IMIISHUIIBI M parca MpHu pa3HbIX
YPOBHSIX TEXHOJIOTHUH BO3JENBIBAHUS, OBUIO YCTAHOBJIEHO, YTO 0OpaOOTKa MOYBHI OKa3bIBAET HEMOCPEICT-
BEHHOE BJIMSHUE HA MPOLIECCHI ABIXaHUS MOYBBI. AKTUBHOE MPOIYIIUPOBAHUE YTICKUCIOTHl OTMEUYAIOCh Ha
BAapUAHTE C MUHUMAIBHOU U HYJIEBOI TEXHOJIOTHEH, HE3aBUCUMO OT KYJIbTYPBHL.
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Hakonnenue ypea3s! OblJI0O MaKCHMaIILHBIM B BepXHEM MoyBeHHOM ropu3onte (0—10 cm), He3aBUCHMO
OT KyJIbTYpHl M TEXHOJOTHH €€ BO3JenbIBaHus. K KOHIy poTanuu KyJabTyp ypeasHas aKTUBHOCTH 3HAYH-
TEJIHHO yBETWYMBaJach. B moceBax parca akTHBHOCTH (hepMeHTa ypeasbl Obljla 3HAYMUTENBHO BBIIIE, YEM B
noceBax mueHunsl (Ha 10,8-14,5 %). [IpuMenenne MUHUMaNBHONH TeXHOJOTHU | (MEJKOW IIOCKOPE3HOM
00paboTKM) KaK B TIOCEBaxX IMIICHUIBI, TAK U B TIOCEBaX parca CoCcOOCTBOBANIO YBEIMUYCHUIO YPEa3HOH ak-
TUBHOCTH T04YBBL. [Ipu TexHosoruu No-Till B moceBax MICHMIIBI ypea3Has akTHBHOCTh Obliia ¢1a0oil u co-
crapnsna 2,8 mr NH;/10 r noussl. [Ipu TpaguunoHHON TEXHOJIOTHH B TIOCEBax parica HalMI0Jaloch CHUKe-
HHUE akTUBHOCTH ypeassl 10 3,14 mr NH;/10 T mouBsI.

B mimomocMeHHOM ceBO00OpOTE HanOoJIbIlee KOJIMISCTBO MUKPOOHOH Oromaccsl (68,1 mr C/KT MOYBHI)
COJIEPKAIOCH B TIOCEBAX IMIIECHUIIBI, BO3IEIBIBAEMO 1T0 MHHUMAJIHHON TEXHOJIOTHH 1, MEHbIIIee — TIPU Tpa-
muioHHoM TexHonoruu (47,3 mr C/kr mouBsl). B moceBax parica BRICOKOE HAKOIUICHUE YTIIepoaa MUKPOO-
Ho#t Omomaccel (115,9 mr C/kr mouBbl) ObUTO OTMeueHO mpu TexHosoruu No-Till, 3HaAYUTEIBLHO HIKE
(69,8 mr C/Kr o4BbI) IpU IPUMCHEHHH IIIeJIeBaHUS (MUHUMAIbHOM TEXHOJIOTHH 2).

Ha maTEeHCHBHOCTE pacmaja KJIETYATKH B IIOCEBAX MIIEHHUIIBI M parica HemoCpeICTBEHHOE BIUSIHUE OKa-
3BIBAIOT TEXHOJIOTHH BO3JeNbIBaHMA. 110 JaHHBIM MHOTOJIETHUX HAOMIOACHUH B MMOCEBaX IMIICHUIIBI aKTHB-
HBIA TIPOIIeCC Pa3lOKEHUs IeIUTI0I03bI Habmoaancs npu texHomoruu No-Till (41,3 %), a B moceBax par-
ca — MU TPaJULHUOHHON TexHonoruu (53,4 %).
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N.B. Pykasununa, I'.H. Uypkuna, K.K. Kynan6aes

Coarycrik KazakcTaHHBIH sKaFaailbIHIa OUIall MEeH pancrbl
OH/Iey TeXHOJIOTHSICbIHA 0ailJIaHBICTBI KAPa TONbIPAKTHIH
OMOoJIOrMSJIBIK OesiceHalTIriH OaFraay

Ocipy TEXHOJOTMACHIH caKTaMal TONBIPAK PECYPCTapblH KApKbIHIBI MaiilalaHy, arpoleHO3JapblH
OHIMIUIITIH TOMEHIeTyre aKeyeai. Makanaga KapaTombIpaKThl JKepAiH OHUONOTHSIBIK OSCeHATIr Typabl
9KCHEPUMEHTTIK 3epTTeyJiep KepceTireH. JJocTypii, €H TOMEHT )KOHE HOJIIK TEXHOIOTHIACHIMEH Ouail MeH
paric ecipy OOMBIHIIA MHKPOOHOJIOTHSUIBIK OEJICEHIUIIKKE TOIBIPAKTHl OHACYIIH acepi: KOMIpTeK IUOKCH],
ypeasa GeJceHAiNiri, MUKpOOTBIK OHOMacca Kypambl MEH LEJUTFOJIO3aJIbIK KapKbIHIBUIBIFGI apamMeTpiiep
apKpUIbl aHbIKTaIbL. Jana ceiHakTapsl «A. M. bapaes aTbiHAaFbl ACTBIK IIAPYaIIbUIBIFbl FEUIBIMH-OHIIPICTIK
opransirbly KIIC-HIH KOIDKBUIABIK CTal[OHApIapbIHAa oTKi3inai. [lana sKcreprMEeHTTepiH, ChIHaMatapbl
ipikTey KoHE MHKPOOHOJIOTHSUIBIK TalIayabl JKalmbiFa Oipeil KaObUITaHFaH SIiCTEpMEH )Ky3ere achipy
Kyprizinai. TonbIpakTel eHIey ypeas3asl OesceHaiTirine aifTapiblKTaii acep eTefii )oHe ocipy MoJcHHUETIHe
KapaMacTaH, OHbIH JKOFapFbl TONBIPAKTHIH KOKKHET1H/IE dKUHAKTAIYbIHA oKeneli. MUKpOOTBIK OHOMacCaHbIH
€H KeIl jXHHaKraiybl parncrarbl No-Till TeXHOJOrHsACHIMEH KXy3ere achIpbUIabl. KOMIpKBILIKBLT ra3bIHBIH
KapKbIHIbI MIBIFAPBULYBI ©CIPYy MOJCHUETIHE KapaMacTaH, HOJIK )KoHe MUHHUMAI/BI OHIeyMeH ereni. Parc
JKOHe Ompmall ecipy TEXHOJIOTHSCHI TONBIPAK MHKPOAF3alaphIHBIH  IEUIIONIO3ANIBIK  OeJICeHAlTirine
alTapIIbIKTall BIKIIAN €Tei )KOHE LEJUTI0JI03aHbIH KapKBIHABI bIIbIpAYbIHA OKENIEIi.

Kinm co30ep: TONBIPaKTBl OHICY, ©CIPY TEXHOJOTHACH, OHTYCTIK KapOOHATTBI KapaToIBIpaKTap,
KOMIPKBILIKBLIBI SMUCCHSICHL, Ypea3/ibl OeJICeHIUTIK, LeIUTI0I03bI OeICeHIiTIK, MUKPOOTHI GroMacca.

I.V. Rukavitsina, G.N. Churkina, K.K. Kunanbayev

Assessment of the biological activity of chernozem soils,
depending on the technologies of cultivation of wheat and rape
in the conditions of Northern Kazakhstan

Intensive use of soil resources without observing the technology of cultivation leads to a decrease in the
productivity of agrocenoses. The article presents experimental studies on the biological activity of chernozem
soil. The intensity of carbon dioxide emission, urease activity, microbial biomass content and cellulosolytic
activity were determined as parameters characterizing the effect of soil treatments on microbiological activi-
ty, depending on the traditional, minimal and zero technology of cultivation of wheat and rape. Field tests
were carried out at the multi-year field hospitals of the Scientific and Production Center of Grain Farm named
after Yu. A.L. Barayev». The tabulation of field experiments, sampling and microbiological analysis was car-
ried out by generally accepted methods. It is shown that soil treatment has a significant effect on urease activ-
ity and leads to its accumulation in the upper soil horizon regardless of the cultivation culture. The highest
accumulation of microbial biomass occurs with No-Till technology in rapeseeds. Intensive release of carbon
dioxide occurs with zero and minimal tillage, regardless of the cultivation culture. The technology of rape-
seed and wheat cultivation has a significant effect on the cellulolytic activity of soil microorganisms and
leads to an intensive decay of cellulose.

Keywords: soil cultivation, cultivation technology, southern carbonate chernozems, carbon dioxide emission,
urease activity, cellulolytic activity, microbial biomass.

Cepusa «brnonorusa. MeguunHa. Neorpadpumsa». Ne 3(91)/2018 31



W.B. PykaBuumHa, I".H. Yypkuna, K.K. KyHaHGaeB

References

1 Dorozhko, G.R., Vlasova, O.I, & Tivikov, A.I. (2012). Adaptivnye enerho- i pochvosberehaiushchie tekhnolohii
vozdelyvaniia polevykh kultur [Adaptive energy- and soil-saving technologies for cultivation of field crops]. Proceedings from Ecol-
ogy and sustainable development of rural areas. Mezhdunarodnaia nauchno-prakticheskaia konferentsiia (19-21 marta 2012 hoda)
— International scientific and practical conference (pp. 91-95). Stavropol: Stavropolskoe izdatelstvo «Paragraf» [in Russian].

2 Korzhov, S.I. (2010). Vliianie obrabotki pochvy na biolohicheskie protsessy [Effect of soil cultivation on biological process-
es]. Vestnik Voronezhskoho hosudarstvennoho ahrarnoho universiteta. — Bulletin of Voronezh State Agrarian University, 3, 14-17
[in Russian].

3 Litsukov, S.D., Titovskaya, A.L.,, Akinchin, A.V., & Segidin, A.N. (2013). Mikrobiolohicheskaia aktivnost pochvy pri
razlichnykh sistemakh zemledeliia [Microbiological activity of soil under different farming systems]. Vestnik Kurskoi
hosudarstvennoi selskokhoziaistvennoi akademii — Bulletin of the Kursk State Agricultural Academy, 8, 1-3 [in Russian].

4 Valkov, V.F., Kazeev, K.Sh., & Kolesnikov, S.I. (1999). Metodolohiia issledovaniia biolohicheskoi aktivnosti pochv (na
primere Severnoho Kavkaza) [Methodology of the study of biological activity of soils (on the example of the North Caucasus)].
Nauchnaia mysl Kavkaza: Nauchnyi i obshchestvenno-teoreticheskii zhurnal — Scientific thought of the Caucasus: Scientific and
socio-theoretical journal, 1(17), 18-25 [in Russian].

5 Kuprichenkov, M.T., & Antonova, T.N. (2010). Fermenty v pochvakh Predkavkazia [Enzymes in soils of Ciscaucasia]. Stav-
ropol: AGRUS [in Russian].

6 Khaziev, F.H. (1976). Fermentativnaia aktivnost pochv [Enzymatic activity of soils]. Moscow [in Russian].

7 Larionova, A.A., Rozanova, T.S., Demkina, [.V., & Evdokimov, S.A. (2001). Hodovaia emissiia CO, iz serykh lesnykh
pochv Yuzhnoho Podmoskovia [Annual CO, emission from gray forest soils of Southern Moscow Region]. Pochvovedenie — Soil
Science, 1, 72-80 [in Russian].

8 Polianskaia, L.M., & Zviagintsev, D.G. (2005). Soderzhanie i struktura mikrobnoi biomassy kak pokazatel ekolohicheskoho
sostoianiia [The content and structure of microbial biomass as an indicator of the ecological state]. Pochvovedenie — Soil Science, 6,
706-714 [in Russian].

9  Guilherme, M.S., Fernandes, M.F., David D. & Myrold Peter J. Botto. (2009) Shifts in microbial community composition
and physiological profiles across a gradient of induced soil degradation. Soil biology & biochemistry, 73, 4, 1327-1334.

10 Dobrovolskii, V.V. (1999). Heohrafiia pochv s osnovami pochvovedeniia [Geography of soils with the basics of soil sci-
ence/. M.: VLADOS [in Russian].

11 Brooks, P. (2001). The soil microbial biomass: concept, measurement and applications in soil ecosystem research. Microb.
And Environ., 16, 3, 131-140.

12 Shchur, A.V., Valko, V.P., & Valko, O.V. (2013). Biolohicheskaia aktivnost pochvy kak pokazatel effektivnoho plodorodiia
pri razlichnykh sposobakh obrabotki pochvy i vidakh udobrenii [Biological activity of soil as an indicator of effective fertility with
different methods of soil cultivation and types of fertilizers] Retrieved from izdenister.kaznau.kz http://izdenister.kaznau.kz/
files/parts/2014_4/2014 4 40.pdf [in Russian].

13 Lupwoyi, N.Z., Rica W.A., & Clayton G.W. (1999). Soil microbial biomass and carbon dioxide flux under wheat as influ-
enced by tillage and crop rotation. Can. J. Soil, 79, 273-280.

14 Zviagintsev, D.G. (Eds.). (1991). Metody pochvennoi mikrobiolohii i biokhimii [Methods of soil microbiology and biochemis-
try]. Moscow: MGU Publ. [in Russian].

15 Mirchink, T.G., & Panikov, N.S. (1985). Sovremennye podkhody k otsenke biomassy i produktivnosti hribov i bakterii v
pochve [Modern approaches to the assessment of biomass and productivity of fungi and bacteria in soil]. Uspekhi mikrobiolohii —
The successes of microbiology, 20, 198-226 [in Russian].

16 Mineev, V.G. (2001). Praktikum po ahrokhimii [Workshop on agrochemistry]. Moscow: MSU Publ. [in Russian].

17 Kazeev, K.Sh., Kolesnikov, S.I., & Valkov, V.F. (2003). Biolohicheskaia diahnostika i indikatsiia pochv: metodolohiia i
metody issledovanii [Biological diagnostics and soil indication: methodology and methods of research]. Rostov-on-Don: RSU Publ.
[in Russian].

18 Fedorets, N.G., & Medvedeva, M.V. (2009). Metodika issledovaniia pochv urbanizirovannykh territorii [Method for studying
soils in urban areas]. Petrozavodsk: Karelskii nauchnyi tsentr RAN [in Russian].

19 Dospekhov, B.A. (1985). Metodika polevoho opyta (s osnovami statisticheskoi obrabotki rezultatov issledovanii) [Methodol-
ogy of field experience (with the basics of statistical processing of research results)]. Moscow: Agropromizdat [in Russian].

20 Mazirov, .M., Borotov, B.N., Shchepeleva, A.S., Glushkov, P.K., & Vizirskaia, M.M. (2016). Vliianie selskokhoziaist-
vennykh kultur i tekhnolohii obrabotki pochvy na pochvennye potoki uhlekisloho haza v ahroekosistemakh v usloviiakh
Moskovskoho rehiona [Influence of agricultural crops and technologies of soil cultivation on soil carbon dioxide flows in
agroecosystems in the conditions of the Moscow region]. Abstracts of the Soil science — food and ecological security of the country:
VII sezd Obshchestva pochvovedov im. V.V. Dokuchaeva i Vserossiiskoi s mezhdunarodnym uchastiem nauchnoi konferentsii (15-22
avgusta 2016 hoda) — VII Congress of the Soil Science Society named after V.V. Dokuchaev and the All-Russian International Sci-
entific Conference (2016, August, 15-22). (pp. 41-42). Belgorod: Izdatelskii dom «Belgorod» [in Russian].

21 Nepomiluev, V.F., & Kozyrev, M.A. (1970). O biokhimicheskoi aktivnosti dernovo-podzolistykh pochv [On the biochemical
activity of sod-podzolic soils]. Izvestiia Timiriazevskoi selskokhoziaistvennoi akademii — News of Timiryazev Academy of Agricul-
tural Academy, 21, 162—167 [in Russian].

22 Mishustin, E.N., & Vostrov, 1.S. (1971). Applikatsionnye metody v pochvennoi mikrobiolohii [Applied methods in soil micro-
biology]. Kiev: Urozhai [in Russian].

32 BecTHuk KaparaHauHckoro yHvusepcuTeTa



UDC 638.22

L.N. Kozhevnikova', A.Yu. Levykh?, V.Yu. Panchenko'

'M. Kozybayev North Kazakhstan State University, Petropaviovsk, Kazakhstan;
2P.P. Ershov Ishim Pedagogical Institute (branch) « Tyumen State University», Ishim, Russia
(E-mail: v.aderikhina@mail.ru)

Distribution of Lymantria dispar in forests of CSI «Kyzylzharskoe forestry»
of the North Kazakhstan region

Lymantria dispar is one of the most dangerous, widespread forest pests. In most of its range this species gives
periodic outbreaks of mass reproduction. Its polyphage caterpillars can eat about 300 plant species, but they
cause special damage to birch plantations. Based on this, a number of studies on the distribution of the
Lymantria dispar have been conducted in the Kyzylzharskoye forestry in the North Kazakhstan region: ac-
counting, collection, analysis of all stages of pest development. Repeated outbreaks of pest activity were
identified in researching territory in 3 zones: minor damage zone (the occurrence of foci less than 30 %), pe-
riodic intensive damage zone (31-70 %) and permanent damage (more than 70 %). Also pointed that pro-
longed drought for several years has a great influence on the duration of outbreaks of Lymantria dispar mass
reproduction. It confirmed by our records of increasing amount of pests in 2016 and 2017 years. With the aim
of exterminating the pest and reducing the foci of infection of birch plantings with Lymantria dispar, CSI
«Kyzylzharskoe forestry» carried out forest treatment with the biological preparation «Hercules—48 %». This
drug belongs to the 3rd class of danger and is safe for people, warm-blooded animals, birds, bees and useful
entomofauna.

Keywords: oviposition, larvae, pupa, imago, Lymantria dispar, spread, phenology, birch, pest.

Introduction

The forest, as a natural complex, consists of many communities of organisms that have a close relation-
ship in their growth and development and the food chain. Being part of the forest fauna, pests organically
enter the forest community. In virgin (natural) forests their life activity does not lead to any destructive con-
sequences and does not harm the existence and renewal of forest vegetation. But forest pests interfere with
rational use of forests, therefore they are also called pests of forestry.

Gnawing leaves phyllophages often create complex foci in which damage to the plantations of each
species increases manyfold. These species are especially dangerous in the period of outbreaks of mass repro-
duction. Owing to the open way of life, insects in the active phases of development are directly exposed to
climatic factors that favor their nutrition, growth, development, dispersal and reproduction, or cause greater
mortality [1]. Among the leaf-eating pests of the North Kazakhstan region in recent years, large foci of the
Lymantria dispar dominate.

Gypsy moth (L. dispar) — the most common species that causes enormous damage not only to decidu-
ous plantations, but also to parkland, and also dangerous for fruit trees [2]. In general, in the forests of the
republic, the Gypsy moth is ubiquitous, except for saxaul. Significant harm is brought to the birch forests of
Northern Kazakhstan, forest cultures of East Kazakhstan, fruit crops of the south and southeast Kazakhstan
and floodplain forests of the West Kazakhstan region. With a high number of caterpillars, the degree of dam-
age to the leaves reaches 80—90 %. Outbreaks of mass reproduction are observed after 6—7 years and are
suppressed as a result of epizootic of viral and bacterial diseases causing pest death [3].

Methodology

Butterfly-males of the gypsy moth are 40-55 mm in the wingspan, brownish-gray, females —
60—90 mm, white or yellowish-white; fly in July-August. Males appear 4 to 6 days earlier than females, they
are active day and night; females also fly with the onset of twilight; neither males nor females eat. Females
put all the eggs in one pile of masonry, lay them and cover them with hairs from the abdomen.

Egg round, flattened, with a diameter of 1.18 to 1.35 mm. By the time of wintering, caterpillars are al-
ready in the eggs. Eggs are very hardy and can withstand up to minus 50 °C, and also make them invisible in
the environment (mimicry). Wintering of the clutches in the litter ensures a good survival of the caterpillars,
but in the hibernating masonry (on walls, pillars, etc.), caterpillars often die 70-100 % of the freezing or dry-
ing in the early spring period.
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The caterpillars born from eggs are yellow at first, after 2—3 days become dark, with a black matte head
and six longitudinal rows of warts bearing long thin hairs and short bristles (acrophores), due to which they
are easily transported through the air. For several days, depending on the weather, the caterpillars sit on the
surface of the masonry, or next to it on a litter, bark or other surface, after which they begin to creep, moving
upward and toward the light, in search of food. At this time, owing to the hair and the allocated silk thread,
they are easily transported over long distances. The age of the caterpillars is determined by the width of the
head capsules.

Caterpillars of the 2nd and 3rd ages are dark, usually with a light chest spot on the dorsal side. Cater-
pillars of the 4th-6th ages can have a body color ranging from dark gray to light yellowish-red; head capsule
dark brown or yellow with two black strips. From the 4th age they reliably differ from caterpillars of other
species of leaf-eating insects in the color of paired dorsal warts: the front five pairs are blue, the next six
pairs are red.

Pupae are dark brown, matte, with tufts of rare reddish hairs, among the folded leaves in the crowns of
trees and shrubs, on trunks, in various cracks and other places [4].

Gypsy moth in the egg stage in winter, with the generated embryos. In spring, with the onset of stable
warm weather and at an average daily temperature of 5—6 °C, the caterpillars emerge from the egg. After
hatching, they sit for several days in the «mirrors», not creeping, and then rise to the crown (when the buds
begin to blossom). Caterpillars during this period are very light, covered with dense bristles, at the base of
which there are aerial air bubbles. This facilitates the resettlement of caterpillars by the wind at considerable
distances from the vertex of the deposition. After the flight, the caterpillars begin to eat. Trees are damaged
in the flowering stage and growth stage. Caterpillars of younger ages feed on the buds, then skeletonize the
leaf and gnaw it off the edges, and the caterpillars of the last two ages become very voracious and roughly
tear the entire leaf [5].

The Lymantria dispar is a thermophilic species. Optimum temperature of development is 20-25 °C.
At this temperature development takes 35-40 days, at lower temperatures development is delayed to
50-80 days; at a temperature of less than 100 °C — ceases. The sum of the average daily temperatures re-
quired for development is 650—700 °C. The caterpillar pupates in June-early July in crowns, on trunks, in
cracks in the cortex and other secluded places. The pupa phase lasts 12-20 days.

Flight begins in July, sometimes earlier, depending on geographical location and weather conditions.
Males fly out 5-7 days earlier than females. Females of Western European populations do not fly, Eastern
European flights do for distances of 100-200 m, Siberian and Far Eastern are capable of active flight over
long distances [3].

Results and discussion

The Lymantria dispar phenology in 2017 was studied in the territory of Kyzylzhar district in forests of
CSI (Communal State Institution) «Kyzylzharskoe forestry» and CSI «Sokolovskoe forestry». Observations
of this quarantine object have been carried out since April. To determine the viability of oviposition, speci-
mens were collected in Bogolyubovskoe (12.04) and Nalobinskoe (18.04) forest areas and in laboratory con-
ditions the hatching of caterpillars was noted on 19 April.

According to the conducted researches, the appearance of the first caterpillars in the forests of the
Kyzylzhar region occurred on May 05 (Table 1).

Table 1

Indicators of development and appearance of phases of Lymantria dispar in birch plantations
of Kyzylzhar district of North Kazakhstan region

Development phase Date of occurrence Phase
of phases

The 1st appearance of caterpillars 05.05.2017 .
Mass output of caterpillars 19.05.2017 Caterpillar
The appearance of the 1* pupae 06.06.2017 P
End of pupation 08.07.2017 upa
The appearance of the 1st adults 19.06.2017
The beginning of a mass flying of imago 23.07.2017 Imago
The end of the flying 05.08.2017
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Beginning of hatching of Lymantria dispar caterpillars was observed on May 5 in forest plantations of
Vagulinsky rural district of Vinogradovskoe forestry at the air temperature +14,0 °C, the sum of average dai-
ly positive temperatures for this period was 284.0 °C. In natural conditions, the hatching of caterpillars from
eggs is observed simultaneously with the appearance of the birch buds, since it is here that it is the main fod-
der.

The newly born caterpillars were in original «mirrors». Mass hatching of caterpillars and movement to
the crown was observed on May 16 in the Lesnoy rural district in the Nalobinskoe forestry. In the second
decade of May the caterpillars of the Lymantria dispar were in the 1st age. The harmfulness of the caterpil-
lars was noted in the third decade of May and the age of the caterpillars of the silkworm was: the 2nd age —
90 %, the 3rd age — 10 %.

In the third decade, pupation of gypsy moths caterpillars began. The pupa phase continued in the first
and second decades of July. Pheromone traps were installed on the territory of forest districts of Kyzylzhar
region to determine the beginning of the flight of male moths (Figure).

Figure. Pheromone trap

The beginning of the flight of butterflies was observed on July 19 in the Kyzylzhar rural district, which
was later than last year (11.07.2016). The first to fly males. The fly of the pest imago occurred in the period
from the first decade of July to the second decade of August. During the year, Lymantria dispar developed
only in one generation.

Based on the results of the research, a table of the main phases of development of the Lymantria dispar
during the whole of 2017 in the territory of the Kyzylzhar region of the North Kazakhstan region was com-
piled (Table 2).

Table 2
Development of Lymantria dispar in conditions of Kyzylzhar district of North Kazakhstan region in 2017
Months (decades)

January— . November—
March April May June July August September | October December
1231231231 |2|3|1|2|3|1]2|3]|]1]2]3

E E|E|E|E|E|E
L|L|L|L|L|L]|L
P|P|P
I [T [TI]1I
E E|E|E|E|E|E|E]|E]| E E

Note. E — egg; L — larvae; P — pupa; I — Imago.
According to the phenological observations of the Lymantria dispar for 2017, it is possible to make an

approximate forecast for the time of hatching, pupation, appearance of an adult pest and laying eggs for the
following year.
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To determine the degree of infection of forests by Lymantria dispars, from September 4 to October 2,
an autumn monitoring was carried out on an area of 1368 hectares, of which 84.4 hectares of area was infect-
ed with this pest. During the survey at the beginning of the third decade of September, the laying of
Lymantria dispar in the Kyzylzhar rural district of the Kuybyshevskoe forestry and the Arkhangelskiy rural
district of the Bogolyubovskoe forestry was discovered. The analysis of the selected samples showed that the
number of eggs in the oviposition ranges from 96 to 601 eggs. The percentage of damaged and eaten eggs is
1.0—4.0 %. During the autumn survey, the number of infected trees is 0.1 %.

Due to the low degree of infestation of forests in the Kyzylzhar region by Lymantria dispar in 2017,
under optimal weather conditions, a focal pattern of damage to the Lymantria dispar should be expected for
the next year.

On the territory of CSI «Kyzylzharskoye forestry», the predominant species is birch, which is 84.8 % of
the total forest area. Therefore, in these forest stands of the CSI special attention is paid to the detection and
destruction of eggs of the Lymantria dispar. Forester and forest pathologist 2 times a year conduct a detailed
forest pathological examination of trees for the presence of oviposition, caterpillars and pupae of Lymantria
dispar and apply effective preparations for pest control.

In 2016, in the forests of CSI «Kyzylzharskoe forestry» with a total area of 1416.34 hectares, an exami-
nation was conducted for the degree of infection by the Lymantria dispar (Table 3).

Table 3
Area of inspection and infection of Lymantria dispar in forest areas of CSI «Kyzylzharskoe forestry» in 2016
Average number of . .
Forest area Survey area, ha Lo Area of infection, ha
ovipositions per tree
Teplovskoe 289.14 2 6.1
Bogolyubovskoe 131.4 2 2.5
Kuibyshevskoe 786.0 2 7.5
Sosnovskoe 209.8 - -
Total in CSI 1416.34 2 16.1

During the forest inspection, foci of Lymantria dispar eggs were found on an area of 16.1 hectares, of
which the area of infection in the Teplovskoe forestry area was 6.1 hectares, Bogolyubovskoe — 2.5 hectares
and Kuybyshevskoe — 7.5 hectares. The average number of pest oviposition per tree was 2 pieces, which
makes it possible to judge a satisfactory forest pathological situation, and in the Sosnovskoe forestry there
were no foci of infection by an unpaired silkworm.

When examining the territory of the State Forest Fund of the North Kazakhstan region, it was estab-
lished that the average number of eggs of an Lymantria dispar per tree varies from 1 to 4 pieces and a fore-
cast was made for forest damage from the life of the pest for 2017. To achieve effective control measures
since the appearance of foliage, fighter measures were taken to combat the quarantine pest of the Lymantria
dispar.

In 2017, outbreaks of mass distribution of Lymantria dispar on the territory of 247 hectares of forest
plantations were observed in the regions of the North Kazakhstan region. The infestation of forest tracts by
oviposition was also noted in CSI « Kyzylzharskoe forestry » (area 84.4 ha) (Table 4).

Table 4
Area of inspection and infection of Lymantria dispar in forest areas of CSI «Kyzylzharskoe forestry» in 2017

Average number of Area of infection,
Forest area Survey area, ha Lo

ovipositions per tree hectares
Teplovskoe 51.5 0 0
Bogolyubovskoe 350.5 1 47.7
Kuibyshevskoe 304.7 1 36.7
Sosnovskoe — — —
Total in CSI 706.7 1 84.4

The total area of the forest plantations surveyed in the territory of CSI «Kyzylzharskoe forestry» is
706,7 ha. While in the Sosnovskoe forestry, a survey of forest plantations was not carried out, because in
2016, the foci of infection by an gypsy moth were not detected.
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In 2017, the total area of infection by an unpaired silkworm in the CSI «Kyzylzharskoye forestry» was
84.4 ha and exceeds the infection areca by almost 5 times compared to the data for 2016. So, in the
Bogolyubovskoe forestry the area of infection was 47.7 ha, in Kuibyshevskoe — 36.7 ha. Due to the fact that
the Kyzylzhar region is located on the border with the Russian Federation, the increase in the area of infec-
tion in the forestry can be explained with the flight of a Lymantria dispar from the border areas. As is
known, the Lymantria dispar is characterized both by mass outbreaks of reproduction and by their recessions
in significant areas of forests. In Teplovskoe forestry in 2017, we found the absence of eggs of the Lymantria
dispar.

With the aim of exterminating the pest and reducing the foci of infection of birch plantings with an
Lymantria dispar, treatment with the help of the biochemical «Hercules 48 %» was carried out at CSI
«Kyzylzharskoye forestry». This drug belongs to the 3rd class of danger and is safe for people, warm-
blooded animals, birds, bees and useful entomofauna. The effectiveness of the drug «Hercules» is 98 %,
which makes it possible to judge the success of the treatment of plantings against the Lymantria dispar with
this drug.

Monitoring surveys of forest plantings in the North Kazakhstan region to identify the presence of
Lymantria dispar were conducted in September-October 2017, and in CSI «Kyzylzharskoye forestry» in or-
der to identify the presence of egg-laying Lymantria dispar in the plantations were laid trial plots in the terri-
tory of the Kuibyshevskoe forestry. In a detailed survey of these areas, the egg-laying of the Lymantria
dispar was not detected.

Analyzing the results of research on the infestation of the forests of the CSI «Kyzylzharskoye forestry»,
we can note the tendency to reduce the damage to forests by Lymantria dispar.

We established that the largest outbreaks of mass reproduction of Lymantria dispar in the territory of
the district are observed in 2016 and 2017, which we associate with weather conditions. Two, or three years
before the mass reproduction of the Lymantria dispar, in the period of the smallest pest, spring, spring-
summer or summer droughts are observed. The greatest significance for the realization of silkworm out-
breaks is not so much the duration of droughts, as their intensity. If the droughts were spring-summer and
intense, then the outbreak reached a high mark the next year. If the climatic conditions are not stable, but
intense droughts are present within one month, the prodromal phase ranges from three to five years depend-
ing on climatic conditions. When climatic conditions can not be called stable, no drought, and prodromal
phase is developed in connection with fluctuations of temperate and rainy conditions, the outbreak of mass
reproduction of the gypsy moth is slowed down before the onset of more favorable climatic conditions. Thus,
the climate is crucial for the further dynamics of the outbreak of the pest. Climatic conditions also have an
effect on the nature of the outbreak of the flare. The onset of unfavorable climatic conditions (excessively
wet) leads to the attenuation of the outbreak of the pest the next year, which was noted in 2010.

Conclusion

In Kazakhstan, the frequency of an outbreak of mass reproduction of a Lymantria dispar was noted at
20 years and in 3-5 years. In the North-Kazakhstan region, along the perimeter of the border with the Rus-
sian Federation (Kurgan Region) and Kostanay Region, there was also a massive dispersal of the pest of
plants, i.e. phytophagous. His settlement was recorded in Zhambyl, Mamlyut, Kyzylzhar, Ayyrtau and Yesil
districts, which allows us to conclude that there are outbreaks in very large areas.

The outbreak of pest activity in the region is explained by the mobility of this pest, so the silkworm
comes to us from the Chelyabinsk region. From harmful caterpillars fruit trees in orchards, plantings in cot-
tages and in kitchen gardens also suffered. The forests near the Russian-Kazakh border were literally denud-
ed, all these foliage were eaten by these caterpillars.
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Couarycrik Kazakcran 00abicbIHbIH « KbI3bLIKAp OpMaH mapyambuibirsy KMM
opmaHaapbeinaa Lymantria dispar Tapanybl

Lymantria dispar opMaH 3USHKECTEpiHIH INIHIEri epekimie KayinTi exuiuepiHiH Oipi OoJbIn TaObLIAambL
Tapairy aiiMarbIHBIH Ken OeiriHiH Oy Typi Kem MeJepie Tapaly ONIarbiH Kypaimbl. OHBIH YIIBI KYpTHI
ocimuikrepain 300 Typre SKyBIFBIH JKOSABI, €pEeKIIe 3aKbIMIAUTHIHAAPHI aK KaHbIH eKresepi OoJbIn
canamagsl. Ocbl cebentepre Oaimanbictel Conrycrik  Kazakcran oOmbeICHIHBIH — «KpI3BUDKAp OpMaH
[IapyallbUIBIFBIHIA» CcapblKaHaT JKiOek KkeOeneriHiH Tapanybl OOWBIHINIA 3€pTTEy: ecell, CaHaFbl,
3aKbIM/IAFBILITBIH Tapaly CaThbUIAPbIH aHBIKTAIl TAJJAy *KYMBICTapbl XKYPri3inai. 3epTrey ayMakTapblHbIH 3
30HANIAPBIHAA 3WSHKECTepAiH OelceHainirinin OipHemie Tapanry aiMakTapbl aHBIKTaJIIbl: OONMAIIBI 3USH
kenripy (30 % naH TeMEH Ke3JeceTiH OIaKTapbl), KapKbIHIbI Mep3iMaik 3usH kenripy (30-70 %) xone
y3nikci3 3usH kentipy (70 % ker). CoHBIMEH Koca capblKaHaT kibek keOeleriHiH keIl MeJmepae KeOeio
OIIAKTapBIHBIH Tapablll KAJIFACYBIHBIH cebebi OipHemte >XpuIIap OOMBI KYPFaKIIBUIBIKTEIH Y3aKKa CO3BLIYEI
YIIKeH ocepiH turizmi. Byn 6i3nmiH ecenrteyimisne 3msHKecTep caHBIHBIH 2016 sxene 2017 oK. KeOeireHi
JoresereH. 3USHKeCTep/ Il KO0 MaKCaThIH/IA JKoHe aK KalbIH eKIeIepiHe capblKaHaT xKibek koOeIeKTepiHiH
3aKpIMIay OIIarblH a3aiity yurin «KpBbupkap opmad mapyamsuibirbiHaay KMM  «epkyiec-48 %»
OuomnpenapaTbIMEH OpMaHAAPAbl OHJEY JKYMBICTAaphl JKYPri3iiai. ATasiblll OTBHIpFaH Mpernapar KayilTiiiri
OolibIHIIA 3-KJIacKa >KaTKbI3bUIAJbl XKOHE € aJaMJapFa, JKbUIBIKAH/Bl JKaHyapiapra, KyCTapra, apajapra
JKOHE Maiansl S3HTOMOdayHara Kayirci3 O0JbI TabbLUIa bl

Kinm cos30ep: »yMbIpTKanay, AepPHICLI, KybIpPIIAK, HMAro, capblkaHaT Kibek keOesek, Tapanybl, HeHOIorus-
CBI, aK KaibIH, 3aKbIMIAFbIIII.

JI.H. Koxesaukona, A.1O. Jlepeix, B.1O. ITanuenko

Pacnpocrpanenne Lymantria dispar B necax KI'Y «JlecHoe X031CTBO
Kbizbukapckoe» Cesepo-Ka3zaxcranckoii odactu

Lymantria dispar sBaseTcst OIHUM U3 caMbIX HanOojiee OMAacHBIX PaclpOCTPaHEHHBIX Bpenutenei seca. Ha
OoublIIeli YacTH CBOETO apeaia 3TOT BUI JaeT HePHOANYECKUE BCIBIIIKM MacCOBOTO pa3MHOkeHus. Ero MHO-
TOAHbIE TYCEHHUIIbI crIocOOHBI moeaaTh okoiao 300 BUIOB pacTeHMi, HO OCOOCHHBIM Bpel HaHOCAT Oepe3o-
BBIM HacaxJeHusM. Mcxons u3 storo B «JlecHoMm xo3siictBe Kbi3punkapckoe» Ceepo-Kazaxcranckoid 00-
JIACTH MPOBENH S UCCIEJOBAHUI 110 PacIIpOCTPAaHEHHIO HETapHOTO MIETKONpsia: y4eT, cOop, aHaIu3 BcexX
cTaauii pa3BuTus Bpeautens. Ha nzygaemoii Tepputopin ObUTH yCTAHOBIICHBI HEOTHOKPATHBIC BCIIBIIIKA aK-
THUBHOCTH BPEJUTEIS B 3 30HAX: HE3HAUUTEILHOTO Bpeaa (BCTpedaeMocTh 09aroB Mensmie 30 %), mepuou-
yeckoro uHTeHcuBHOro Bpena (31-70 %) u nepmanentHoro Bpena (6onee 70 %). Takke oTMeueHO, YTO Ha
MPOJODKUTEBHOCTD BCIBIIIEK MAaCCOBOTO PA3MHOXKEHHSI HEIIAPHOTO LISIKOMpsiia O0JIbIIOe BIUSIHUE OKa3bl-
BaeT JJHMTENIbHAs 3aCyXa B TEUEHHE HECKOJIBKUX JIeT. DTO TMOATBEPXKICHO B HALIMX YY€Tax IMOBBILICHUEM
yncaeHHocT Bpeautens B 2016 u 2017 rr. C uenbio ucTpedaeHus BpeaAuTeIs U yMEHBIICHNUS 04aroB 3apa-
JKeHHs1 Oepe30BBIX HacaxaeHU! HermapHbM menkonpsioM B KI'Y «JlecHoe xo3siicTBo KbI3BUDKAapCKOE» TPo-
BOJMIIAch 00paboTka jecoB OmompemnaparoM «I'epkynec-48 %». JlaHHBIH mpemapaT OTHOCHTCS K 3 Kiaccy
OIIaCHOCTH W SIBJISICTCSI OE30ITACHBIM [UIS JIFOJEH, TEITIOKPOBHBIX JKUBOTHBIX, IITHII, IT9€N ¥ MOJIE3HOH SHTO-
Mo(ayHBIL.

Kniouesvie crosa: siiniexnanka, THINHKA, KyKOJIKAa, HMAro, HEMapHBIi IEIKONPs, pacpocTpaHeHue, GpeHo-
norus, 6epesa, BpeaIuTeNs.
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The Nura river saprobity degree determination
by hydrobionts species composition

The article contains information on the biological methods effectiveness for determining the saprobity degree
of the water bodies by the microscopic representatives species composition of aquatic invertebrates. Aquatic
invertebrates are very convenient for bioindication of the ecological state of aquatic ecosystems, as they make
unnecessary (or often complement) the use of expensive and time-consuming physical and chemical methods
of analysis of environmental parameters; reflect and record the rate of changes in the environment. Aquatic
invertebrates, which are bioindicators of contamination, due to the impact of certain factors may show differ-
ent degrees of intensity of the response in the form of dominance or partial or complete disappearance. In our
opinion, there is a direct relationship between the intensity of the invertebrate response-indicators and water
quality. It was used one of the most developed biological methods for evaluating water quality using indicator
species of zooplankton and zoobenthos — the Pantle-Buck method in the Sladecek modification. The possi-
bilities of studying the anatomical and morphological organization of microscopic fauna in the educational
process are estimated. The hydrobionts species were determined, and a species list inhabiting this watercourse
was also compiled. The indicator organisms have been identified, the organic contamination of the water-
course under investigation has been determined.

Keywords: degree of saprobity, saprobity index, zooplankton, zoobenthos, saprobiological analysis of the
Pantle-Buck modified by Sladecek.

Environmental assessment of aquatic ecosystems using bioindication methods determines the state and
functioning of the integrity of aquatic ecosystems, which makes it possible to determine corrective actions in
cases where deviations from the normative indicators of the environmental situation are detected [1].

One of the actual directions in bioindicational research is the study of aquatic invertebrates as objects-
indicators of the state of the aquatic environment. Most often, as an indicator feature, faunistic composition
of aquatic organisms and its changes under the influence of any factors that violate the normal
hydrochemical and hydrological regime of reservoirs (watercourses) are offered. At the same time, not
enough attention is paid to the justification of the use of different objects and the parameters of the intensity
of this effect on the reaction of aquatic invertebrates to the change in the regime of hydrobiocenoses. An in-
tegrated approach to the use of different methods of assessment of the state of the aquatic environment is not
sufficiently used [2]. At the same time, aquatic invertebrates are a very convenient object for bioindication of
the state of aquatic ecosystems, as they make an optional (or often complementary) the use of expensive and
time-consuming physical and chemical methods of analysis of parameters of the environment; reflect and
record the speed of what is happening in the environment changes [3].

Aquatic invertebrates, which are bioindicators of contamination, due to the impact of certain factors
may show different degrees of intensity of the response in the form of dominance or partial or complete dis-
appearance. In our opinion, there is a direct relationship between the intensity of the invertebrate response-
indicators and water quality.

Thus, the analysis of methods of ecological assessment of aquatic ecosystems shows that aquatic inver-
tebrates, which are used by many researchers as bioindicators to assess the well-being or disadvantage of
hydrobiocenosis, may well be used for the assessment of our water body.

Materials and methods

The objects of research are zooplankton and zoobenthos of the section of the Nura river (Karaganda re-
gion, Bukhar-Zhyrau district, village named after G. Mustafin).

The species diversity of invertebrates of this stream allows to determine the degree of saprobity, thus
making it an ideal material for research. The study was conducted in certain seasons from January to De-
cember 2017.

The saprobity index of organisms identified in the table «List of species of organisms of the sewage
treatment facility indicating saprobes valences on Sladecek (1973)» [4], «Unified methods of investigation of
water quality» edited by V. Sladecek (1977) [5]; «Species the indices of saprobity and the distribution of the
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abundance of algae-indicators in zones of self-purification», «Biological Monitoring: Signals from the Envi-
ronment» [6].

The saprobity index Pantle-Buck (modified by Sladecek)

One of the most developed biological methods for assessing water quality is the Pantle-Buck method
(1955) using indicator species of zoobenthos. Among the simplest, rotifers and worms, there are types of in-
dicators of various kinds of contamination, on the basis of which the saprobity index in the watercourse is
determined. The ratio of indicator species to the five known degrees of saprobity (s) and the relative frequen-
cy of their occurrence (4) are taken into account. These values are included in the formula (1) calculation of
the saprobity index — S:

S >(sh) ' )
2h

The value of /4 is on a six-step scale of frequency of occurrence and determines the relative number of
species (Table 1).

Table 1
A six-speed scale of frequency values of occurrence
Frequency Number of instances of one species, A
of occurrence | % of the total number of instances
Very rarely <1 1
Rarely 2-10 2
Quite often 10-40 3
Often 40-60 5
Very often 60-80 7
Mass 80-100 9

The saprobity index in oligosaprobic area equal to 0.50—1.50 (pure water), in B-mezosaprobic area —
1.51-2.50 (water of moderate contamination), o-mesosaprobic — 2.51-3.50 (contaminated water),
polysaprobic area — 3.51-4.50 (dirty water) [7].

Results and discussion

We studied the species composition of zooplankton and zoobenthos of the studied watercourse. The
study of species composition is not considered to be mandatory for the detection of water quality, but still the
determination to the species will give a more accurate idea of the biocenosis of the watercourse and its
changes under the influence of various factors.

During the microscopy, a microscopic video complex based on BinaLogic 6XB-PC was used, which
displays the image on the computer. With the help of Altami Studio were also taken pictures of algae, which
made it easier to determine the species composition of indicator organisms. To make the pictures clearer,
they were processed in Adobe photoshop CC. The images were applied filters sharpness, color contrast and
blur. Sharpness is applied to increase the accuracy of the resulting photos and facilitate the definition of the
species. Color contrast filter is used for dim photos to increase color contrast. During the microscopy the
species of zooplankton and zoobenthos belonging to 16 genera were determined.

For a more reliable assessment of the level of contamination of the watercourse, we used biological in-
dicators such as phytoplankton and phytobentos as an additional indicator of saprobity.

We studied the species composition of the studied areas of the watercourse. The study of species com-
position is not considered to be mandatory to identify the quality of water purification, but still the determi-
nation to the species will give a more accurate idea of the biocenosis of the watercourse and its changes un-
der the influence of various factors.

During the microscopy, a microscopic video complex based on BinaLogic 6XB-PC was used, which
displays the image on the computer. With the help of Altami Studio, invertebrate images were also taken,
which made it easier to determine the species composition of indicator organisms. To make the pictures
clearer, they were processed in Adobe Photoshop CC. The images were applied filters sharpness, color con-
trast and blur. Sharpness is applied to increase the accuracy of the resulting photos and facilitate the defini-
tion of the species. Color contrast filter is used for dim photos to increase color contrast. During microscopy,
the species of indicator invertebrates belonging to 5 genera were determined.
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Difflugia acuminata (Ehrenberg, 1838) (Fig. 1). The shell is pitcher-like, inlaid with grains of sand and
other mineral particles, among which may be organic material. At the back end — the shell has a conical
growth, inlaid with the same material as the sink. The length of the shell is 80—340, the width in the extended
part is 40—150 pm.

The species is widely distributed in the coastal zones of water bodies, the layer of detritus.

Figure 1. Difflugia acuminata

Rotaria rotatoria (Pallas, 1766) (Fig. 2). The body varies from small to large, usually narrow, with a
long leg, from whitish to yellowish-brown. The crown is much wider than the head. Proboscis is short. The
dorsal tentacle is thin, longer than the width of the trunk. The upper lip is drawn in, the lower one is wide and
hanging down. The neck is short, wide. The body is covered with folds, sometimes graininess, from the fem-
oral part is slightly separated. The leg is very long, 6-segmented, with spurs gradually tapering into sharp
ends and diverging to the sides. Fingers long, slender; dorsal finger is longer than the abdominal. Spurs
strongly divergent, sometimes reduced to sharp spikes. The eye stains are small. In uncus 2/2 teeth.

Figure 2. Rotaria rotatoria

Body length 230-1090 pum. Buildable, highly variable appearance. Widespread in weedy ponds
atrofirovany in detritus, silt, in the moss, in wastewater treatment plants, a-mesosaprobic. In fresh, brackish,
sea waters and thermal springs. Cosmopolitan species.

Rotaria neptunia (Ehrenberg, 1832) (Fig. 3). The body is unusually long, with dense covers. The trunk
is cylindrical, very thin, densely covered with points. The crown is small, narrow. Proboscis short, wide, 2-
segmented. The dorsal tentacle is short. Leg with thin segments, extremely long, longer than half of the en-
tire length of the body. Spurs and fingers are very thin, divergent. Eye spots are small but well visible. In
uncus 2/2 teeth. Body length 725-1600 pm.

It occurs in small overgrown and polluted waters, in detritus, or, more rarely in plankton. Polisaprobic
species. It is widely distributed. Cosmopolitan species [8].
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q 1

Figure 3. Rotaria neptunia

During the study period we found representatives of Crustacea subtype, including individuals of 2 clas-
ses: Maxillopoda, Branchiopoda.

The Maxillopoda class includes 2 types: Eucyclops serrulatus and Microcyclops varicans.

Eucyclops serrulatus (Fig. 4) has a slender body, correct oval shape. Posterior thoracic segment on the
sides with a group of small hairs. Abdomen is thin. The genital segment in the main part is strongly expand-
ed, its rear part is almost cylindrical, only slightly narrowing posteriorly. Length of females 0.8—1.5, males
0.65-0.68 mm.

Figure 4. Eucyclops serrulatus

E. serrulatus is a benthic species that lives in a wide variety of standing and flowing water bodies, in
thickets of water-coastal vegetation, widely distributed in various small bodies of water [9].

To the class Branchiopoda include the species Alona quadrangularis.

In the area of bushes there are species of genus Alona — small crustaceans with oval shell with flat-
tened on the ventral edge of the valves (Fig. 5).

The body of Daphnia, except for the head Department, is enclosed in a carapax, having the form of a
bivalve chitin shell. Daphnia the head is elongated in Church growth — rostrum. On the head there is an un-
paired facet eye formed as a result of the merger of two eyes. Thoracic Daphnia has no traces of segmenta-
tion, and the number of its constituent segments can be judged by the number of thoracic limbs. Daphnia has
five pairs. All limbs carry external (exit polls) and internal (audits) growths. The closest to the base of the
exit polls-epipodites, perform the function of gills.
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Figure 5. Alona quadrangularis

We also found representatives of the Mollusca: Lymnaea stagnalis type.
Common pond (Lymnaea stagnalis) is a species of freshwater molluscs from the category of pulmonary
molluscs, common in the Holarctic (Fig. 6).

Figure 6. Lymnaea stagnalis

The shell is 45-60 mm long and 20-34 mm wide, solid, spirally twisted, has 4-5 turns. On the head
there are two sensitive tentacles, two eyes and a mouth.

The pond is fed mostly with algae, detritus and carrion. At the common pond snail has a lung, where
gas exchange occurs blood with air, the heart with auricle and ventricle providing blood flow in open circula-
tory system, peripharyngeal nerve ganglia, language in the form of a notched trowel, the digestive system —
throat, stomach, liver, intestines. Pond snails are hermaphrodites [10].

Hydrofauna is represented by 6 species of aquatic invertebrates, belonging to 5 genera.

We have conducted saprobiological analysis of river Nura at Pantle-Buck method modified by Sladecek
(zooplankton, zoobenthos).

The characteristics of saprobity level in zooplankton, zoobenthos of the Nura river are shown in
Table 2.

Table 2
Species composition, indicator properties, and the occurrence of aquatic organisms
at the site of the Nura river (2017)
. Conditional The frequency Multiply the conditional value
Saprobic g
Taxon indicator value of of occurred of saprobity (s) and the frequency
saprobity (s) individuals (%) of occurred individuals (/)
1 2 3 4 5
Difflugia acuminata B 1.7 3 5.1
Rotaria rotatoria o 3.25 2 6.5
Rotaria neptunia P 3.8 2 7.6
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Continuation of Table 2

1 2 3 4 5
Eucyclops serrulatus B 1.85 3 5.55
Alona quadrangularis o-p 1.4 3 4.2
Lymnaea stagnalis B 2 2 4
The Pantle-Buck method o
modified by Sladecek The sum of the fre- The sum of the multlpllcatloqs
> (sh) quencies h=15 of conditional value of saprobity
S= v (2.2) on the frequency (sh)=32.95

The total number of species of zoohydrobionts with an indicator value found in the studied watercourse
is 6, belonging to 5 classes: Tubulinea, Maxillopoda, Branchiopoda and Gastropoda — 17 % (1 species),
Rotifera — 32 % (2 species). Saprobity is calculated separately for the section of the Nura river. The follow-
ing data are obtained: the saprobity of the river water is 2.2. Also from table 1 shows that the highest per-
centage of species of hydrobionts belong to the f-mesosaprobic organisms (3 species).

In the course of our study, the composition of the hydrofauna was low, there were 5 genera of aquatic
invertebrates belonging to 5 classes. To facilitate the task of identifying aquatic invertebrates to take pictures
with a microscopic videokompleks on the basis of BinaLogic 6XB-PC.

The following conclusions can be drawn from the results of the work:

Hydrobionts was represented by 4 types, 5 classes, 5 genera, 6 species. All 6 species belong to indicator
organisms, the most significant are representatives of Difflugia acuminata, Eucyclops serrulatus, Lymnaea
stagnalis.

The investigated water flow belongs to B-saprobic (3 class of water quality-organically «moderately
contaminationy») according to the degree of saprobity in the Pantle-Buck.

The work performed can be useful for determining the water quality of natural waters. The species
composition and the percentage of occurrence of aquatic organisms allows to determine the environmental
conditions for aquatic organisms and to decide what should be done to preserve the sustainable biocenosis.
The study of the species composition of zooplankton, zoobenthos section of the river Nura complements the
information about the state of aquatic ecosystems of the Karaganda region.
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B.C. Abykenona, XK.XK. bisumoa, M.K. bisimoa

Hypa o3eHiHiH rTiIPOOMOHTTAPABIH TYPJIK KYpaMbl 0OHbIHIIIA
canpoOTHIK AdPeKeCiH AHBIKTAY

Makanana ¢y OMBIPTKACBI3ap MUKPOCKOISIIBIK OKIJIIEPiHiH TYPIIK KypaM OOHbBIHIIA Cy OOBEKTUIepiHIH
carpoOThIK JOPEeHKECiH aHbIKTAy YLIIH OHMOJOTHSJIBIK SIiCTepAiH KOJAaHy THIMIUIr Typajbl MaliMeTTep
kentipinred. Cy OMBIPTKACBI3[ap Cy dKOXKYHeIepiHiH IKOIOTHSIIBIK JKaFIaiiblH OMOMHANKALUSIAY YIIIH OTe
BIHFAJIBI HbICAH OOJBIN TaObUIaAbl, ce0edi oap KbIMOAT jKoHE Kom eHOCKTi (U3MKa-XUMUSJIBIK dMICTepiH
KOJIIaHYbIH MIHJCTTI eMec (HeMmece Khi TeK TONBIKTBIPATBIH) OOJIBIN JKacaiibl; KOpIIaFaH opraga OoJbI
JKaTKaH e3repicTeplii KepceTeli KOHEe CON e3repicTepliH KbUIIaMablFbiH Tipkedmi. Cy oMBIpTKaceI3nap
JacTaHy OMOMHIMKATOp OONBIN TaOBUIAIBI, OJlap iIIiHAapa HeMece TOJIBIK JKOFAIYBl TYpiHAE KOpIIaraH
OpTaHBIH BIKMAJ Ty HeMece 3re ¢ (hakTopIIapAblH TaAHBITYFa OPTYPIIi XKayall peaKHsICHIHbIH KapKbIHIBLIBIK
JOpexeciH kepceTeai. Bi3niH ofbIMbI3IIa, OMBIPTKACHI3Iap-HHANKATOPIIAP KAPKBIHABUIBIFEI PEAKLUs MEH Cy
camachl apachlHIarbl TiKened Toyesaunik 6ap. 300IMUIAHKTOH JXKOHE 3000€HTOC HHAMKATOPJBIK TYpJIEpAi
nailaaialelll, Cy OOBEKTIIePAiH OSKOJOTHSUIBIK JKAaFgaiblH Oaramay YIIH ©H MBIKTHI OHOJIOTHSIIBIK
snicrepain 6ipi — Cnagedyek moandukarusceiaarsl [lantie-bykk amici Koigansuirad. ['mapoOHOHTTapIBIH
TYpJiepi aHBIKTaNbIl, WHAUKATOPJBIK aF3ajapblH Ti3iMi KacairaH. 3epTTENeTiH Cy HBICAaHBIHBIH
OpraHMKaJIbIK JIACTaHY J€HIeili aHBIKTAJIFaH.

Kinm ce30ep: canpoOTHIK 1opekeci, CanpoOTHIK MHIEKCI, 300IUIAaHKTOH, 3000eHTOoC, Cranedex mMomuduka-
musiceiHars! [lantne-bykk oxici GoibIHIIIA canpOOHOIOTHSIIBIK TaJliay.

B.C. AGykenoa, XK. K. brissmosa, M. XK. brisimosa

Onpenenenne crenenu canpodHocTu pexu Hypsol
110 BUAOBOMY COCTaBY I'M/IPOOHOHTOB

B cratbe npuBenens! cBeaeHus 06 3hGEKTUBHOCTH OHOJIOTHUSCKUX METOAUK ONPEIeICHHUs CTEICHH carnpoo-
HOCTH BOJHBIX OOBEKTOB [0 BUAOBOMY COCTaBY MUKPOCKONMYECKHX MPEICTaBUTENCH BOIHBIX OECIIO3BOHOY-
HBIX. BonHble 6eCcrIO3BOHOYHBIC SIBIAIOTCS OYEHb YIOOHBIM OOBEKTOM Ul OMOMHIWKAIIMU COCTOSHHS BOI-
HBIX DKOCHCTEM, TaK KaK OHH JEJAl0T HeoOsA3aTeNbHBIM (WM YacTO JIOMOJHSIOT) MIPUMEHEHHE TOPOTOCTOS -
IIMX U TPYIOEMKHX (H3MKO-XMMHUYECKHX METOIOB aHAIIM3a I1apaMeTPOB OKPYKAIOIIEH Cpeabl; OTpaXkaoT U
(PUKCUPYIOT CKOPOCTh HMPOUCXOMSINNX B OKPYXAIOIIeH NPHUPOAHOI cpene m3MeHeHHil. Bomnble Gecro3so-
HOYHBIE, ABJIAIOINECS OHOMHIMKATOPAMH 3arpsA3HEHUSIM, B CHIIYy BO3ACHCTBHS TEX WM MHBIX (JaKTOPOB MO-
T'YT NPOSBIIATH PA3JIMYHYIO CTENICHb HHTEHCUBHOCTH OTBETHOH peakUWM B BHUZE JOMHHHMPOBaHUS, MO0 dac-
THYHOTO, WM ITIOJHOTIO MCYEe3HOBeHMs. Ha Hain B3risag, uMeercs npsiMas 3aBHCHMOCTb MKy MHTCHCHB-
HOCTBIO PEaKLMH 0ECrIO3BOHOYHBIX-MHIUKATOPOB M Ka4eCTBOM BOJbI. VICIONB30BaH OJMH U3 Hauboiee pas-
paboTaHHBIX OMOJIOTMYECKMX METOAOB OLEHKH KauyecTBa BOJABI C HCIHOJIb30BAHMEM HMHIMKATOPHBIX BHIOB
300IUIaHKTOHA ¥ 3000eHToca — Mero[ Ilantie-bykka B Mmoxudukanun Crnagedexka. OneHeHbl BO3MOXKHOCTH
H3y9YeHHs aHaTOMO-MOP(OIOTHYECKON OpTaHU3aNy MUKPOCKOIIMYECKO# (ayHbl B yueOHOM mporecce. Om-
peneneHs! BUABI THAPOOHOHTOB, TaKXkKe OBUI COCTAaBJIEH CIIMCOK BHIOB, HACEISIOMINX JaHHBIH BOXOTOK. BEI-
SIBJICHBI MHIUKATOPHBIE OPTaHU3MBI, OIpe/ielieHa CTeNICHb OPraHUIeCKOH 3arpsI3HEHHOCTH MCCIIeyeMOTro BO-
JIOTOKa.

Kniouesvie cnosa: creneHp canpoOHOCTH, WHIEKC CAmpOOHOCTH, 300IIAHKTOH, 3000€HTOC, campoOHOIIOo-
rudeckuii ananus no [lantie-bykky B Moaudukanun Cnagedeka.
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EckeHe Tayabl eHipiHiH epTe KOKTeM/e I'yJAeHTiH
oCiMIiKTEePiHiH OM0IKOJIOTHAJIBIK epeKIIeTiKTepi

Maxkanana JKanaapka aynmaneiHa Eckene taymel eHipiHe KapacTel ym OemimmeniH (Tamnksl, OKTeHTeH,
XKaprac) ecimaixrep OipiecTiriHiH Typiepi aHBIKTaJFaHIBIFBI JKOHE OCHI eciMiikTep OipiecTikrepinme 16
TYKBIMZAcKa, 26 TyBICKa >XaTaThlH 48 Typii eciMIIKTEepIiH Ke3[eceTiHi Typasbl aWTBUIABL 3epTTenreH
Eckene Tayns! eHipinae 6apibIK eciMaikTep OipiecTirinie Kelr Ke3aeckeHaep — OypIIaK TYKbIMIacTapbIHbIH
exinnepi: Astragalus puberulus L. — tykinme Ttacma, Vicia cracca L. — TBHIIIKAHCHUBIP IKOHBIIIKACHI,
Lathyrus pratensis — mManFeIHABIK OiikeH, Lathyrus tuberosus L. — manrbHAbIK olikeH, Clycyrrhiza aspera
P. — toyip mus. OpaH keifinri opsiHma paymanrynainep: Potentilla reptans L. — »xararan ka3rabaH,
Potentilla flagellaris L. — wblpmaybslk Ka3tabaH, Potentilla bifursa L. — aiiplp ka3raban, Spiraea
hypricifolia — malikypaii >xanbsIpakTsl TOOBUTFSL. Jlanarynainepnen: Allium cepa — xarnapist nusi3, Tulipa
Schrenka — lllpenk ke3rangarsl, 1. patens agardh — KeIp KbI3rannarsl, Fritillaria meleagroides Patrin —
KimkeHTail cenkinryn. TipkenreH eciMaikrepre (QUTONCHONOTHSIIBIK CHIIATTaMa Oepitim, oJap eMip cypy
(dopmMackiHa, CHUCTEMAaTHKachlHA >XOHE XalbIK MIapYaIlbIIGIFBIHBIH SPTYPJi cajachlHAa KOJJaHBUTyBIHA
GaitnanpicThl KikTenreHairi kepcerinredn. Con cusktbl Eckene oHipi OoibIHIIA KOPFayIbl KaXXeT €TETiH,
JKOMBUIBIT Oapa IKAaTKaH, CHPEK KEe3JeCETiH OCIMAIKTep TypJiiepi: OTHIPBIHKBI TYJai oren (CHpeHHs
CHISTYCIIBETKOBAs ), ThIpHAIION (>kabpuia OyXTapMHUHCKas1), KiHAIK TOpi3Ai KOpIKbI3 (JIUMyYKa IMyITKOBUAHAS),
KBI3bLT KOKeNKeK (K0371000poaHKK KpacHblit), [Ilanrun aiinapire6i (xoxiatka IllaHriHa) skoHe KillIKeHTait
CEKITUITYJ (psA0UMK Manblit) aHBIKTAAEL KazakcranHsrH KbI3b11 KiTaOBIHA TipKENTeH Typliepre: capraigakrap
TYKBIMIACHIHAH — alIbIK KYHJBI3IION (COH TpaBa pacKpbITas) jKOHE JIanaryiaiiep TykpiMaacsiHal [lpenk
KbI3ranars! (Tronbnad [lpenka) sxatajbl.

Kinm ces30ep: duroneHonorus, Me3okcepodur, KCepoduT, KcepoMe30(HUT, TeMUKPUNTODUT, TepodHur,
ociMIiKTep mai1aisbl.

Kazipri Tanga KazakcTaHHBIH OYpBIH-COHJBI 3€pPTTEIMEreH IIalFail OpHANACKaH ayJaaHIapbIHBIH
ecimMzikTep OipiecTITiHIH TYpiH aHBIKTAIl, COJIAPABIH IMTIHAC MaNmambl OCIMIIKTEPIIH OMIKOIOTHSIIBIK
EPEKIIETIKTEPIMEH TAHBICHIN, OJIAPJBIH IIMKI3aTHIHBIH KOPBIH aHBIKTAIl, THIMJI TaiJalaHy XOJAapbIH
TayBIIl, XalbIK HIAPYaIlbUIBIFBIHBIH OPTYPIi calachlHAa KOJNJAHY YIIIH JKaH-KaKThl 3ePTTEYIiH TCOPHUSIIBIK
JKOHE IPAKTHUKAJIBIK MaHBI3bI 30p. Ocipece COJ Maiaanbl oCiMAIKTEPAiH IMIHAEC epTe KOKTEMAE TYJICHTIH
ademepriep MeH 3peMepOUATapAbIH TYpJepiH aHBIKTAay, COJ CHAKTHI CHPEK Ke3[eceTiH, >KOWBLIBIN Oapa
JKaTKaH, SHAEMH OCIMIIKTEPHAiH OMIKONOTHSUIBIK EpeKLICTIKTEPIMEH TaHBICHIN, TYTCHACY XYMBICTapBbIH
JKYPTi3yAiH FBUIBIMIA allaTIH OPHBI epekmie. Onaedu mepekrepae Optanbik Kazakcran Oobipramma, OpTtay,
Kp3piiray, AKTay eHiplepiHiH Maiaanbl eCiMIIKTepiHiH OMAKOJOTHAJIBIK €PEKIIENIKTEpi, Tapaaybl, KOPHI
TypaJisl 0ipa3 >KyMbICTap KYpri3inrenairi anpIkranasl [ 1-3].

An kapacTeIppulFaH oicOmerTepae ockl JKaHaapka ayJaHBIHA KapacThl Oacka TayJiibl ©HIpJICPIiH
OCIMIIIKTEpl Typasbl FHUIBIMH JKYMBICTAp KOKTHIH Kackl. COHIai 3epTTeJIMEreH aiiMakTapIblH KaTapblHa
Eckene Taynbl eHipi katagsl. Kaparanmel oOnbIckl OOHBIHIIA epTe KOKTeMIe T'YlIeiTiH 3demepiep mMeH
ademMepouaTap Typassl Oip FaHa eHOek [4] »ka3burrad. OcbIFaH OalIaHBICTHI, 91e0U JepEKTEPli HETi3re ana
OTBIPBINT, EcKeHe Taynbl OHIpiHIH eciMIOiKTep OIpJECTIriHIH THIIH aHBIKTAIl, OPTYPIl ecCIMIIKTep
OipnecTiriniae Ke3OeceTiH epTe KOKTeMAe TYNIeHTiH s¢demepiep MeH >(PeMEepOUATAPbIH aHBIKTAI,
WHBEHTApU3allUs KYMBICBIH JKYPri3y/li MakcaT eTin KOWAbIK. OChl MaKcaTKa JXETy YIIiH aJlbIMbI3Fa
MBIHAJai MiHAETTEeP KOUBLIIBL:

1. 3eprreyre ansiaran Eckene eHipi Ootibrama XKaptac, OkreHreH kone Eckene, TaHKBI TaylapbIHBIH
eciMJIiKTep OipJIECTITiHIH THITIH aHBIKTAY.

2. 3epTTeNeTiH Tay/abl OHip OOWBIHIIA SPTYPJi ©CIMAIKTEp OipiiecTiriHiae Ke3geceTiH sdeMepiep MEH
adeMepoUATaP IbIH Ti3IMIH jKacay.

3. Ocsl eHip OolBIHIIA OPTYPIIi ©CIMAIKTEP OipiecTirinae TipkeareH agemepiiep MeH 3heMepouaTap bl
TaKCOHOMMSICBIHA, 3KOMOpQackiHa, eMip cypy (opMachiHa >KoHE KOJJaHbUTybIHA OaillaHBICTHI TONTapFa
XKIKTETI, cuTiaTTama oepy.
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3eprreneTiH eHip JKaHaapka aymaHbIHAH OaThICKa Kapail 25 MIaKbIphIM KANIBIKTHIKTA OpHAJacKaH.
Eckene — anaca MmoOKBITB TayJIapIbIH KaTapheiHa skataasl. OFaH yIn Tayisl eHip Kipemi: XKaprac, OKTeHreH,
TaHkB! eHipiepi OOWBIHINIA MATANBIK DSKCICPUMEHTTIK JKYMBICTAp JKYPTi3uimi. AJIABIMEH Op OHIpIiH
eciMIIKTep OipJeCTIriHiH TUNTEP] aHBIKTAIBIN, (PUTOLEHOJIOTHSJIBIK CUIIaTTaMa Oepii.

3eptTey OaphICHIHAA OPTYPII OciMAIKTep OipiiecTiriHie epTe KoKTeMmiae TYIACHTIH ademepiep MeH
ademepouarap Tipkenmi. OnapablH KO — jKa3bIK AaalblK, JKalbUIBIMIBIK JKOHE Tay CTEKTEpiHe
KHBIPIIBIK TACTHI XKepiep/ie Ke3/AeCeTiH KOIKbUIABIK IONTECiH 6CIMIIKTED.

DdemeponaTap HeTi3iHEH KOIDKBUIIBIK MONTECIiH OCIMIIKTED, 9ICTTE OJap BEreTaIlUsUIBIK A0yipi KhICKa
JKOHE BETCeTAIFSUIBIK Joyipl y3ak OoJbIn €Ki Tomka OemiHemi. Bereramusiplk moyipi KbIcKa OOJBIT
KeJIEeTiIHIHIEepl epTe KokTemae Tymnaer, 35—40 KyHHIH inIHae TYKBIM MEH KeMiciH Oepil, KYH BICBIFaH Ke3]Ie
XKep YCTI Myluenepi Kypar, THIHBIIITHIK AJyipre KeTeTiH, Oipak ka3 OOHbI >kepacThl TaMmblpcabaKTapbiHa
KapKBIHIBI TYPAE KOp 3aTTapblH XHHAWUTHIH JKOHE KBICTaFaH OYPIIKTEpl CaKTaJaThIH (TaMbIpcabaKThI,
THASI3IIBIKTHI) OCIMITIKTED.

Kpictan mblkkaHHaH KeliH OyJ1 eciMIiKTep Keleci *KbUIbI KyH KbUIbIHA OacTaraH Ke3[e epireH Kap
CYBIH KapKbIHJbI MalaliaHbIl, OipJIeH BEreTalMsUIBIK Aoyipre Kelieai ae OapiblK BeTreTalUsIIbIK JOYipIiH
dazamapera 1-1,5 aif inmiHAe OTII, TYIICI, TYKBIM MEH XEMICIH OepilT KaiTaaH THIHBIITHIK KYWTe KOIIeIi.

Jananelk SKCHEpUMEHTTIK kymbicTap Oaitbiprbl B.A. Beikos [5], B.M. [lonsitoBckas [6] omictepi
OolbIHIIA KOHE OCIMIIKTEPHAiH TaKCOHOMUSIIBIK PETiH aHBIKTay kyMmbichl «Dmopa Kaszaxcrana» [7-14]
OOMBIHIIIA JKYPTi31II.

AHBIKTanFaH eoHipiep OOHWBIHIIA 3epTTEY HOTIKECIHAE OapiblK OCIMIIKTep OIpJecTiriHae Kol
Ke3JIeCKeHI — OypIaK TYKbIMAACTapbIHBIH 4 TybICKA KaTaTbIH 5 TYp, OJapFa Tacla TYBICBIHAH: Astragalus
puberulus L. — Tykimme Tacma (acTparaid IyIIHCTHIN); JKOHBIMIKA TYBICBIHAH: Vicia cracca L. —
TBHIIIKAHCHBIP KOHBIIIKACKH (TOPOIIEK MBIIINHBIN), OUKeHAep TybICBIHAH: Lathyrus pratensis — IIaIFbIHIBIK
olikeH (umHa syroBas), Lathyrus tuberosus L. — IanfeIHIBIK OWKEH (YMHA KIyOHEBas), MUS TYBICHIHAH:
Clycyrrhiza aspera P. — T1ayip mus (cojoika ypajibckas) Ke3fecTi. PaymaHrynaisiep TYKbIMIAChIHAH
2 TybicKa jkataThiH 4 Typ. Kasraban tywiceiHaH: Potentilla reptans L. — xaTtaraH Ka3raOaH (JlamaaTka
non3yyvast), Potentilla flagellaris L. — mpipMayblk Ka3TabaH (JlamuaTka IuieTeBugHas), Potentilla
bifursa L. — aiiplp Ka3raban (amuaTka BWIb4aTas). TOOBUFBI TYyBICBIHAH: Spiraea hypricifolia —
IaiKypail jkanbIpakThl TOOBUIFBI (3BepoOoOeIuCcTHas TaBoira). Kypaemryimiiep TyKbIMaachiHIa 3 TybICKa
xaTtatblH 3 Typ. Taycarbl3 TybICBIHAaH: Scorzanerna austriaceae — aBCTPUS Taycarbi3bl (KO3eNell
aBCTPUMCKUHN), TyilMelleTeH TyBICHIHAH Tanacétum vulgdre — KomiMri TyhMemereH (IKMa
OOBIKHOBEHHA ), J)KENIKEK TYbICBIHAH: Tragopogon ruber — KbI3bII KOMXKENKEK (KO3JI000POJHUK KPACHBIH).
[apmbIrynainep TYKbIMAAChIHAH Ke3ECKeH TYBIC CaHBl — 2, OFaH JKaTaThlH TYP caHbl — 2. JKyMBIpTaMbIp
TybICBIHAH: Allyssum campestre — nana >KyMbIpTambIpbl (Oypadok IOJEBOI), 9TeNm TYBICBIHAH: Syrenia
sessiliflora — OTBIPBIHKBI TYJ1 OTEM (CUPEHUs CUASYeBETKOBas1). Jlanarynainep TYKbIMIACbIHAaH 3 TYBICKA
*atatelH 4 Typ. [lms3 tyeickiHaH: Allium cepa — xXarmapnel T3 (JIyK pemdaThiid), KbI3FaimakTap
tysiceiHaH: Tulipa Schrenka — Ulpenk kpi3ranparsl (tTronenad lllpenka), 7. patens agardh — KpIp
KBI3FaJIlarbl (TIOJbIIAaH MOHWUKAIOMINKN), CEKNUITYI TybICHIHAH: Fritillaria meleagroides Patrin — kimkeHnTait
cenkuryn (psaouuk Mmaneid). Geraniaceae — TEepaHWEBBIE — Ka3TaMaKTap TYKBIMIIAChIHA, OHBIH IITIHIE
Ka3raMakTap TybIChIHA >kataTthlH 2 Typ: (. Pratense — mManFeIHABIK Ka3draMak (repaHb JIyroBas),
G. schrenkionum — lllpenk xa3tamarbl (repanb lllpenka). [redaeceae — WMpucOBbIE — KypTKallalrap
TYKBIMAAChIHA, KYpPTKAIIAIITAP TYBICHIHBIH 3 TYp: [. tenuifolia — XiHIIIKEe >ambIpaKThl KypTKaIlarl
(kacaTUK  TOHKONWCTHBIH), [  haematophylla —  KOIWIKBUDKANBIPAKTHI ~ KYpTKamam  (KacaTHK
KPOBSHUCTOJIUCTHBIN), [. Scariosa — KaOBIKTBI KypTKamam (KacaTUK KOXUCTBIN). Boraginaceae —
OypauHHUKOBBIE — KHAPILOITUIEP TYKBIMAACHIHAH, 00TAre3 TYBICHIHA JKaTaThIH: Myosotis arvensis — nana
Oorare3i (He3abyaka ToJieBas), KOPIKbI3 TYBICBIHAH Lepula omphaloides — KiHAIK TOpi3mi KOPIiKbI3
(menéxuanenia mynkopuaHas). Capraimgakrap TYKeIMAAckiHaH Pulsatilla patens — amiblK KYHIBI3IION (COH
TpaBa, KeNnTaMbIpibl caprangak — Ranunculus polyrhizos (JMIOTUK MHOTOKOpHEBO#). TyKpIMaacTap imiHue
€H a3 Ke3meckeHnepi: Labiatae — epiHrynminep TykeIMaacel, 1 Typ: Phlomis tuberose — TYWHEKTI opem

(3omHMK KIyOHEHOCHBIN). Rubiaceae — pusHmap TyKbIMmachiHblH | Typi Calium mugosharicum —
M. kp3pUIOOSTyIION. Papaveraceae — KOKHOP TYKbIMIACHI, aimapmien TybickiHa >kataTbiH: Corydalis
schangini — Ulanrun aiigapme6i (xoxnartka Illanruna). Scrophulariaceae — HOPUYHUKOBBIE —

CaOBIHKOKTEp TYKBIMIACHIHBIH, OOJICHEION TYBICBIHA XATaThlH Veronica longifolia — Y3bIH >KambIpaKThI
OexeHerorn (BepoOHUKA JIMHHOIMCTHAS) KE3AECT.
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OchI TipKeNITeH 6CIMAIKTEP/IiH IITiHIE CUPEK KEe3/IeCETIH OCIMIIKTepre:

Kpectrynminep TYKbIMAAachIHAH — OTBIPBIHKBI TYJAI oTen (CHUpeHms cumsderBeTkoBasi). IllaTeip-
TYAAUIEpACH ThIpHaIien (ka0puia OyXTapMUHCKas) yKaTaIbl.

Kotippin 6apa xaTkaH Typiep: KUSPLIONTUIep TYKbIMIACHIHAH — KiHAIK TOPi3li KOpiKbI3 (JIemydka
nynkoBuaHas). Kypaemirynminep TYKbIMIAachlHAaH — KbI3bUI KOMKEIKEK (KO3J000pOIHUK KpacHBIM).
Jlanarynninepaen Illanrun ainapme0i (xoxiaarka IllaHruna) KoHe KIiIIKEHTaH CEKHUITYJ (pAOYMK MaJiblii)
AHBIKTAJIIbI.

Kazakcranubi KpI3pln KiTaObIHA TIipKEJIreH TypJiepre: caprajijakrap TYKbIMIAChIHAH — alllbIK
KYHJIBI3IION (COH TpaBa PacKphITasl) kKoHE JANaryJijiiep TyKeiMaackiHaH — [lIpeHK KbI3Fanarsl (TIOJIbIIaH
[Ipenka) xaTampl.

Con cusKTHI TIpKeNreH ociMAiKTep dKoMopdacbiHa >XKoHE eMip cypy ¢opmackiHa OailaHBICTEI
xikrenai. OnapablH HOTHKENEpl 1-11i CypeTTe KOpCeTireH.

B Kcepomesodut B Me3okcepodut

Kcepodur B Me3sodut

1-cypet. Ddemepriep MeH 3peMepounTapIpIH IKOIOTUSIBIK TONTAPBI OOMBIHINA JKIKTETY1

1-cypeTTe KOpCETUIreHeH, TipKeIreH eciMmikTepAiH 16 Typi kcepomesodur, 12 — Me30Kcepodur,
10 — kcepodutke, 10 Typi Me30HTKE KATKBI3BUIIBI.

TipkenreH ocCIMIIKTEpAl INapyallblIbIK MaHBI3bIHA Kapail JKiKTey o7e0M IepeKTepre Heri3aein
Kyprisinai (2-cyp.).

B MAN A36IKThIR
| Tapinid
Hekopd 1M 1i-CaHpi«

B 3P Mainel

2-cypert. XXanaapka aynansl, EckeHe eHipiHeH TipkenareH 3¢emepiep
MeH 3(eMeponaTapIbIH MIapyanIbUTGIK MaHBI3B! OOMBIHINA JKIKTETY1

[MafiganaHbelIybIHa Kapai epre KOKTEMIE I'YIACHTIH 6CIMIIKTEPIiH KO Maaa3bIKThIK 6CIMIIKTED.
Omnapabiy canbl — 18. OnmaH KeHiHrl OpbIHIA JIPLTiK eciMaikTep — 13, CoHIIK-KoIaHOaIbl 6CIMAIKTEp —
12, a¢up Maiiibl eciMaikTep cansl — 5.

ConbiMeH KopbiTa Kene, EckeHe Taynbel eHipi OOWBIHIIA YII TYpii ©CIiMIIK OipiecTiri aHbIKTaJbII,
48 Typmi epTe KoOKTemje TIYIIeHTiH ecimaiktep Tipkenmi. OmapablH 0achiM KOIIIUIN  KOIDKbUIIBIK
menTekrec ecimuikrep. TipkenreH eciMAiKTep SKOMOP(OCHIHA KOHE XaNbIK [IapyallbUIBIFBIHBIH 9pTYPIi
canachlH/Ia KOJAaHBUTYbIHA Kapai kikTemmi. OChl aHBIKTaJIFaH ©CIMIIIKTEP/iH ilIiHAe OYPBIH KEH TapaliFaH,
Oipak, OKIHIIIKEe Opail, aHTPOIOICHIIK, OPTYPJi JKarbIMCBI3 OCEepJCpPIiH KeCIpiHEH KOIl TypJiep CHUPEK
Ke3IeCeTiH HeMece KOMBLIBIN 0apa jKaTKaH eCIMIIKTEep KaTapblHa KipreH. COHIBIKTAaH CUPEK KE3[ISCETiH
JKOHE JKOMBUTBIN Oapa »aTKaH eCIMIIKTePAiH TeHKOPBIH CaKTay/bIH €H THUIMIl 9JiCi — OJIap/AbIH TYKbIMBIH
OpTYpil eciMAIKTep OIpJIeCTIFiHEH JKHHAN, MOJACHH TYpre aiHaiAblpy MYMKIHIITIH TaybIll, OCHI
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KEpCIHIIpIIreH TYpJEpAiH TYKbIMBIH KaiiTagaH TaOuWraTTarbl ©3iHIH OalbIpFbl ©cy OpTachlHa Ceyill,
KaiTaJaH KaJIIbIHA KETIPY )KYMBICTApBIH JKYPri3y OOJIBIN TaObLTA b,
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A.N. Axmerxanosa, I1. Hypxanosa

BuoskoJsiornueckue 0CO0EHHOCTH PAHHEBETYIIUX PACTEeHH
ropHoii cucrembl Eckene

B crarbe onucaHbl pe3yabTaThl MOJIEBBIX MCCIEIOBAHUN MO U3YUYEHMIO PAHHELBETYIIMX PACTEHUN TOPHOU
cuctembl Eckene. BriepBble BBIABICHBI B Pa3iMYHBIX cooOmIecTBaX 48 BHAOB PaHHEIBETYIINX PacTCHHH,
otHocsamuxcst kK 16 cemeiictBam, 26 pomam. Hambomee mmpoko pacnpoCTpaHEHBI BHIBL U3 ceMeicTBa
06000BBIX: Astragalus puberulus L. — actparan HymHCTHIA, Vicia cracca L. — TOpoOIIEK MBIIINHEIH,
Lathyrus pratensis — 4uHa nyroBast, Lathyrus tuberosus L. — uwuna ximy6nesas, Clycyrrhiza aspera P. —
COJIOAKAa YypajbcKas; M3 po3ouBeTHBIX: Potentilla reptans L. — nanuatka mnomsydas, Potentilla
flagellaris L. — namvatka mnereBuanas, Potentilla bifursa L. — nanuatka Bunbyatas, Spiraea
hypricifolia — 3BepoboenucTHas TABONTa; U3 ceMelcTBa MieHHbIX: Allium cepa — nyk pemdatsiii, Tulipa
Schrenka — tionenan Ulpenxa, 7. patens agardh — TionblaH NoOHUKarowui, Fritillaria meleagroides
Patrin — ps6unk Manblid. BeIABIeHHBIM BHAaM JaHa (DUTOLEHOJIOTHYECKas XapaKTEPUCTHKA, BCE BUJBI
pacrpeneneHsl 10 XH3HEHHBIM (opMaM, a TaKXKe 110 XO3SHCTBEHHOMY 3HAUCHHUIO, B 3aBUCHMOCTH OT UX
HCTIONB30BaHUs. V3 3aperucTpupOBaHHBIX BBIJENEHB 8 BUIOB PEIKHX HMCYE3AIONIMX PAaCcTeHHUH, KOTOpHIE
HYXJaIOTCS B OXpaHe.

Knioueswvie cnosa: purtoneHonorus, Me3okcepopur, kcepohur, kcepome3ohut, reMUuKpUnTour, Tepopur.

A.l. Akhmetzhanova, P. Nurzhanova

Bioecological features of the early flowering plants
of the Eskene mountain system

The article describes the results of field research early-flowering plants of mountain Eskene system. 48 spe-
cies of early flowering plants, belonging to 16 families, 26 genuses, were first identified in various communi-
ties. The most widely distributed species is from the family of legumes: Astragalus puberulus L. — fluffy
astragalus, Vicia cracca L. — peas of mice, Lathyrus pratensis — rank meadow, Lathyrus tuberosus L. —
rank tuberous, Clycyrrhiza aspera P. — licorice Urals. From rosaceous: Potentilla reptans L. — cinquefoil,
Potentilla flagellaris L. — lace-like cinquefoil, Potentilla bifursa L. — cinquefoil forked, Spiraea
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hypricifolia — beastleast-like spirea. And from the family lily: Allium cepa — bulbous onion, Tulipa
Schrenka — wilting tulip, 7. patens agardh — Tulip drooping, Fritillaria meleagroides Patrin — small
fritillaria. Identified species are given a phytocenological characteristic, all species are distributed according
to life forms, ectomorphs, systematic groups, and also on economic significance, depending on their use. Of
the registered plants, 8 species of plants are allocated to rare endangered plants that need protection.

Keywords: phytocenology, mezoxerophyte, xerophyte, xeromesophyte, hemicryptophyte, terophyte.
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buorexHoJsorus: ee POJIb H MECTO B HAYYHO-TCXHUYECCKOM IIporpecce

Ceronns HabmroaeTCs OCTpas MpaKTUUeckask HOTPEOHOCTh B HOBBIX TEXHOJOTUSX, IPU3BAHHBIX JTUKBUIHPO-
BaTh HEXBATKY NPOJOBOJIBCTBHS, SHEPTHH, MHHEPAIIBHBIX PECYPCOB, YIYUIIUTh COCTOSHUE 3PAaBOOXPAHEHUS
U OXpaHbl OKpYXKartomel cpensl. BypHoe pa3BuTHE COBPEMEHHOH MOJIEKYIISIPHON OHOJIOTHU U T€HETHKH, OIH-
paromuXCst Ha JTOCTIKEHHUS XUMHUH U (DM3MKH, MO3BOJISIET MCHONB30BAaTh MMOTEHIWAN KHUBBIX OPTaHU3MOB B
UHTEpecax XO3SMCTBEHHOU NEATENbHOCTH 4eloBeKa. B craTbe M3nmararoTcs IMyTH pa3sBUTUS U JAOCTIDKCHHS
OMOTEXHOJIOTMH KaK HAyKH, BO3HUKIIIEH Ha CTHIKE HECKOJIBKUX OMOJIOTHYECKUX AVUCIUIUIMH: TeHETHKH, BUPY-
COJIOTHH, MUKPOOHOJIOTUH, PACTeHNEBOACTBA. ONMHCHIBAIOTCSA YHUKAIBHBIE BO3ZMOXKHOCTHU TIPAKTHYECKOTO HC-
MOJIb30BaHMA PE3YNbTaTOB HCCIEOBaHUHN B 3TOH obnact B Pecriybnuke Kazaxcran. [lenaercs BbIBOA, UTO B
Hamlel crpaHe GMOTEXHOJIOTUS YK€ BHOCHUT HEMANyIO JIENTY H, BEPOATHO, B OydyIleM BHECET pelIaromuii
BKJIaJl B pellleHHE III00aNbHBIX MpobiieM denoBedecTBa. JlokaspiBaercs, 4To B Ka3axcTaHe ecTb Bce yCIOBUs
JUISL IPOPBIBA B IIEPCIIEKTHBE B chepe Mpou3BOICTBA OHOIIPEIapaToB.

Knrouegvie crosa: poib, HayKa, TEXHOJIOTHS, OHOTEXHOJIOTHsI, TCHACHLMS, pa3BUTHE, OHOIKOHOMHKA, OHOpe-
cypcHl, brocdepa, KOHBEPreHIHS.

I'maBa rocymapctBa B cBoeMm llocmanmm Hapomy KazaxcraHa oTMETHI, YTO CErOAHS MHUpP BCTYIIaeT B
AMOXY HOBOW MPOMBIIUICHHOW PEBOIIOLNY, 3Py TITyOOKUX M CTPEMHUTENBHBIX TEXHOJIOTHYECKUX, SIKOHOMHU-
YECKUX U COLHUATIbHBIX U3MEHEHUH. BbUIO OTMEUYEHO, YTO HOBBIN TEXHOJOTUYECKUN YKJIA] KapJUHAIBHO Me-
HSIET TO, KaK MBI paboTaeM, pealn3yeM CBOW I'pakJaHCKHE IMpaBa, BOCIHTHIBaeM jereil. HeoOxoauMocTh
OBITh TOTOBBIMH K TJI00QJIbHBIM W3MEHEHUSM W BBI30BaM MOOY/UIIa HAC MPUHATH CTPATETHIO BXOXKIICHUS B
TPUALIATKY CaMbIX Pa3BHUTHIX CTpaH mupa. Peanusyercs [11aH HaMu — CTO KOHKPETHBIX IIArOB, U3 HUX 00-
Jiee TIOJIOBUHBI YK€ MCTIOHEHBI. OCTallbHBIE HOCST B OCHOBHOM JIOJITOCPOYHBIN XapakTep U OCYIIECTBIISIOT-
cs T1aHoMepHo [ 1, 2].

Ilo MHeHHIO cnennanucToB [2], HEOOXOAMMOCTH NPUMEHEHHS MEPEAOBONW TEXHOIOTUH (MHHOBALHIA)
o0yciIoBJIeHa TeM, YTO B HACTOsIIEE BPeMs TEXHOJOTHS HapsIy C OpraHu3amueil mpuodperaer mepBocTe-
MEHHOE 3HAYEHNE B PA3BUTHH OOIECTBEHHOTO Mporpecca. TeXHWKa HEOTAeIMMa OT TEXHOJIIOTHH TIPOU3BOJI-
ctBa. OHa CyIIECTBYET TOJBKO COBMECTHO C ONpPEAEICHHOM TEXHOJOTMEW M IMpOSBISAETCS depe3 Hee, T..
TEXHOJIOTHSI CTAHOBUTCS CUJION HayYHO-TEXHUYECKOTO MPOrpecca, UTPaeT M0 OTHOIIEHUIO K OpyAUsIM TpyAa
AKTUBHYIO POJIb.

Jpyroii BaxxHeimel TeHaeHIueH T100aIbHOTO Pa3BUTHUS HBIHEITHETO CTOJICTHS SBISICTCS 3apOiKIICHUC
Ha JAHHOM 3TaIle Pa3JIMYHbIX COIHATIBHBIX CTPYKTYDP, (POPMUPYIOMIMXCS B PE3yIbTaTe NIMPOKOMACIITAOHOTO
pasBuTHs otneabHBIX NBIC-TexHomoTHiA. B pe3ynpraTe MuIpoKoro MpOHUKHOBEHHS ATHX TEXHOJOTHH B pa3-
JIUYHbIE TOJIUTUYECKHE, COIHNAIbHO-3KOHOMHYECKHE, KyJIbTYpHBIE W JAPYTHE IMOACHCTEMBI COBPEMEHHOU
MMOCTUH/YCTPUATHHON IUBIIIM3AINAN B KPATKO- M CPETHECPOYHOHN MIEPCIIEKTUBE TIOCTENICHHO Havaau GOpMH-
pPOBaThCS MOKA €III€ MAJIO CBSI3aHHBIE APYT C APYTOM «HH(MOPMAITHOHHOE O0IIECTBOY, «OMO00IIECTBOY, «Ha-
HOOOIIIECTBOY», «HAHOIKOHOMHKA», «OMO3KOHOMUKAY, «MH(GOPMAIIMOHHAS SKOHOMHKA», a B JOJITOCPOYHOU
MEPCIIEKTUBE — ATO «KOTHOAKOHOMUKA» U «KOTHUTHBHOE OOIIECTBOY», KOTOPHIC B MUPOBOUM HAYYHOU JIUTE-
parype KOHLENTYyaJbHO OOBEIUHSIOTCS MOJ OOLIMM Ha3BaHUEM «OOIIecTBO 3HaHWI». OIHAKO KOHBEPIeH-
mus u cuHeprus NBIC-texHonoruét mpuBemyT B pe3yibTaTe, KaK IPEICTaBISAETCSA, K COIHAIBHO-
HKOHOMUYECKON, TOTUTHYECKON U IPYTHM TUTIAaM KOHBEPTCHIIMH U CUHEPTUH, (OPMHUPYS HOBBI HHHOBAIIH-
OHHBIM COLIMYM, 2 B KOHEYHOM UTOI'€ U WHHOBAIIMOHHO-TEXHOJOTHUYECKYIO IuBmiIm3anuio XXI B. Ha Oa3ze
NBIC-rexnomornti [3].

CopeprkaHre MHHOBAIIMOHHOIO IMOMCKA Ui OHMOJIOTHH, BILUIOTH O BTOPOH mosioBuHBI XIX crojeTws,
OBUIO «ITyCThIM 3BYKOMY». IIpopeiBoM BeicTynmia kaura Y. Jlapsuna «lIponcxoxaeHue BUIOBY, OMyOIHKO-
BaHHas B 1859 r. [lapanmnensHO BHECTH CBOIO JIENITY TAKHME MacTepa CBOETO HampasieHus, kak K. bepnap —
¢msumomnorus, JI. [Tactep, P. Kox u N.M. MeunnkoB — MuKpoOHosioruss u uMmMmyHosorus, I'. Menmens —
reHetuka, a .M. CeuenoB u Bnocneactsuu I.II. [laBnoB — yuyeHue BhICIIeH HepBHOUM cuctembl. Bee atu
«PEBOJIOLMOHHBIC OTKPBITUS» 1K TOTYOK B Pa3BUTHUHU NPAKTUUECKOU METUIIUHBL.
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C »TOro MOMeHTa MPOU3O0IILIN KapAWHAIHHBIE U3MCHECHUS B XO3SMCTBCHHOU KU3HU OOIIECTBA: MTOSBU-
JUCh HOBBIE MEIWIIMHCKHE TMpemnapaThl, IPON30IUIA «3eJeHas PEeBOIIONUI». boiee TOro, 70 HACTOAIIETO
BpPEMEHH MOSIBIIIACH BO3MOXKHOCTH 3arjIsiHYTh «B TIIyOb KJIETKI» W MOTBITAThCS BBISIBUTH MPOIECCH HA MO-
JIEKYJIIPHOM ypoBHE. Bo3HWKaeT kaTeropus «OMOTEXHOJIOTH, KOTOPasi BHICTYIACT MOHITHEM KOHBEPTCH-
uu (cOMmKaeT HeCKOJIBKO HAayK Ha perieHune mpooiem). COOTBETCTBEHHO, B Pa3IMYHBIX HAyKaxX MaHHOE I10-
HATHC MUMEET HECKOJBKO ompeiesicHnid. Tak, aBTOphl yd4eOHOro MocoOusi «PRIHOK TEXHOJIOTHID Maf0T Clie-
Iyomue onpenencHus [4]:

1. Bce Omonornueckue mpouecchl ACISATCS Ha JIBE TPYIIILI: TPAIUIIMOHHAS OMOTEXHOJIOTHUS, KOTOpas
OCHOBaHA Ha Tporieccax OpoxeHus (MOJOYHO-KUCIIOe, YKCYCHOKHUCIIOE, CTUPTOBOE), U COBpEeMEHHas (MHK-
poOMONOTHYECKHIA CHHTE3, TeHHAS U KJIIETOYHAs MH)KEHEepHUs U T.1.).

2. BHOTEeXHOIIOTHS PEACTABIICT COO0M COBOKYITHOCTh IPOMBIIUICHHBIX METOJIOB, B KOTOPBIX HUCIOJb-
3YIOTCS KUBBIE OPTaHU3MBI U OMOJIOTHYECKHE MTPOLIECCHI IS IIPOU3BOJICTBA PA3INYHBIX MPOIyKTOB. [10100-
HBIE TIPOIIeCcChl OBLIM M3BECTHHI €IIE C IPEBHUX BPEMEH: XJIeOOomedeHne; MPUTroOTOBICHNE BIHA, ITHBA, ChIpPa,
YKCyCa, MOJIOUHBIX IMPOYKTOB; CITIOCOOBI 00pa00TKU KOXKH, PACTUTEIHHBIX BOJIOKOH H JIp.

3. CoBpeMeHHas: OMOTEXHOJIOTHSI TTPOU3BOJUT KOPMOBBIE U IMHINEBIC OCIKH, aMUHOKHCIIOTHI, (hepMEeH-
Tbl, BUTAMUHBI, aHTUOMOTHKH, STAHOJI, OPTraHWYECKHE KHUCIOTHl (JINMOHHYIO, H30JUMOHHYIO, YKCYCHYIO H
Ip.), PETYJIATOPHI pOCTa PACTCHUH, MHOTHE TTECTHUIIHIBI, JICUSOHBIC M IMMYHHBIC TIPENapathl IS YeJoBeKa ’
KUBOTHBIX.

[IpumeHeHnne 4emoBeKOM OMOTEXHOJOTHI B HAI[MOHAIBHOM U TJI00ATHHOM MPOM3BOJACTBE MEPBUYHON
MIPOYKIINH, 3APABOOXPAHCHUH M TTPOMBIIIICHHOCTH (GOPMUPYET OMOIKOHOMHKY M OHMOOOIIECTBO U HAXOIUT
CBOE OTpPaKEHHUE B CTAHOBJICHHH COBPEMECHHOI WHHOBAIMOHHO-TEXHOJIOTMYECKOW IMBHIN3AIUH. brnoskoHo-
MHKa UTPAET OTPOMHYIO POJIh B (hOPMHUPOBAHUH HAITMOHAILHOTO U riobaisHoro BBIIL.

Tax, eciii TOBOPUTH O BKJIaJle OMOTEXHOJIOTHH B TIIO0ANBHYIO SKOHOMHUKY, TO, TI0 pacueTaM HccieI0Ba-
teneit [3], k 2030 r. ux mons B robamsHOM BBIT MoxeT moctuub mopsaka 2,7 %. OTa TeHAeHnus OyneT
Han0OoJIee aKTUBHO COMPOBOXKIATHCS KOHBEPTEHIMEH U cuHeprued ouorexHonoruii ¢ HaHo, UKT u korau-
THBHBIMHA HayKaMH U TEXHOJIOTHSAMU TIPH 0011IeM pocte Tiiodasaoro BBIL

B mpuHIumne yxe Ha CErOAHSIIHUN JeHh UMEET MECTO MPOIIECC MHTErPAIlii U KOHBEPTeHIUU Tudde-
PEHIIMPOBAHHBIX HANPABICHUN HCIIOJB30BAHUS M MPUMEHEHUS OMOTEXHOJIOTHH, 4TO (DAKTHUYECKH CO3MAcT
dbyamamenT st hopmupoBanus 6uoodmecTBa XXI B., THHOBAIIMOHHOTO OMOMBITIUICHUS, OMOTICHXOJIOTHH
JOJICH, a Takke OMOCOIMATILHOM IMICHXOJIOTHH 001IIecTBa (pHC. ).

Hepruunoe GuoNPOHIBEACIBO
(TPOIOBOTLCTRNE B HHINEBBIE MPOXY KTEL
JKHEOTHOBO/CTBO, BOAOKHA, BLIPAIIMBAHHEC
LEILIO03HO-XOMHCTRERHBIX Ky ABTYD H# 1P.)

?

HHP
B 00JACTH HAYK O KH3HA,
TCHOMA, MPOLCCCOR, MPONCXOAAIIIX
B KICTKE, OHOHH(OPMATHEA | Op.

h 4 L ¢ h 4

h 2
»

BH(}MC,E[]’IIH‘II{EI BHOEE}')OM})HHJ{CHHOCTL " 6“03!{0]}["0?[[1’;‘{[
(HOBBIC DHOTEXHOMOTHH B OOACTH (DHOTCXHOJOH IO NPOHIBOICTRY
TEPATIHE H JHATHOCTHKH, (pepMeHTOR, OROTOILTHBA, DHOTIIACTHKOB,
dapMaLeBTHKA H Ip.) GHOKOMIIBIOTEPOB H Ip.)

Pucynok. UHTerpanus u KOHBEPreHITUS OMOTEXHOIOTHI, yYaCTBYIOMIUX B (HOPMUPOBAHHUU
OMO3KOHOMUKH ¥ OMo00IIecTBa (10 JaHHBIM [3])

YenoBek Kak )KMBOE CYIIECTBO, SABJSACH YaCcThI0 OMOChepsl, a caeToBaTeIbHO, U CBSI3aHHBIN C TOW WITH
WHOW OWMOTOM, MOXET KaK TMO3UTHUBHO, TaK M HETaTUBHO BO3JICHCTBOBATH HA 3Ty OMOTY. DTO BO3JCHCTBHE
CBSI3aHO HE TOJIFKO C 3arps3HEHHEM OKPY’KAIOIIeH Cpeabl TPAHCTIOPTHBIMH CPEICTBAMH, TSHKEIIOW MPOMBIIII-
JIEHHOCTBIO, TTPOU3BOJICTBOM, HO U C HCIIOJIB30BAaHHEM COOTBETCTBYIOMIMX OMOTEXHOJIOTWH, HampuMmep, Ta-
KHX, KaK TEHHO-MOJIU(DUIIMPOBAHHBIE PACTCHHUS, KUBBIC OPTaHU3MBI, JICPEBbS M APYTUe, BKIFOYAs TCHHO-
MO (UIIMPOBAHHBIE MUKPOOPTaHU3MBI, HCIIONIb3YEMbIE MM KOTOPBIE B MEPCIIEKTHBE OYAYT UCTIOIH30BATh-
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cs B XXI B. B CEIBCKOM XO3SHCTBE, OMOIHEPTeTHKE U OMonpoMbIuieHHOCTH. C OHOM CTOPOHBI, 3TH OHO-
TEXHOJIOTHH OKa)XXYT TMOJOKUTEIFHOE BO3/ICHCTBHE HAa CHIDKEHHE 3arps3HeHHs Ouocdepsl, a ¢ Ipyrod —
MOTYT OKa3aTh ¥ OTPHIATEIFHOE BO3JIEHCTBHE, KOTOPOE MOXET BBI3BATH OINPENCICHHbIE N3MEHEHHUS B pa3-
JIUYHBIX OWOMEXaHW3MaX, OCYIICCTBISIONINX BEIIECTBCHHO-DHEPTETHUSCKYI0 W HH()OPMAIMOHHYIO Ha-
CTPOHKY OMOTBL. DTO, B CBOKO O4Yepe/ib, MPUBEACT K OHM(YypKaILIUIM B MHOTOCIOKHBIX OHOMCOXMMHYCSCKUX U
THJIPOJIOTUYECKUX IUKJIAX IJIAHEThI, K HEYCTOHYMBOCTH M BO3MOXKHBIM KaTacTpO(UYECKUM HETaTHBHBIM
MOCTEACTBUAM 7151 OMOC(EpHI.

Ha cerogssimamnii 1eHh 0cOOYI0 Ba)KHOCTh MPEACTABISIOT UCCICAOBAaHUS MPOOJIEM B3aUMOJIECHCTBHS
OMOPKOHOMHUKHU U OMOO0OIIECTBA HA IPUPOLY, Ha OHOChEpPY, IMOCKOIBKY 3TO CBA3aHO C BBDKMBAHUEM YeIOBE-
YECTBA U Pa3BUTUEM MHHOBALMOHHO-TEXHOIOIM4YEeCKOW nuBrin3anuu XXI B.

Kak yTBepxkaatoT aBTOpsl MOHOTpaduu [3], YMCI0 MPUPOTHBIX M TEXHOIOTHYECKUX KaTacTpod B KOHIIC
XX — mavane XXI BB. 3HAUUTEIHHO YBEIUIMIOCh. DTO, ITO-BUANMOMY, SIBIIICTCS CJICICTBHEM YCHUJICHUS aH-
TPOIIOTCHHOT'O BO3CUCTBHS YelloBeka Ha Onocdepy B pe3ysbraTe MOBBIINICHUS WHTEHCUBHOCTH CEIBCKOTO
XO03sICTBA, POCTA MPOMBIIICHHOCTH M TPaHCIopTa. He HCKITIoYeHo, 4To MPUMEHEHNUE HOBEUIITUX OHMOTEXHO-
JIOTUH B CEITLCKOM XO3SHCTBE TAaK)KE MOXKET BBI3BaTh OMOC(EPHBIC U3MEHEHUS M CIIPOBOIMPOBATH OMpPE/Ie-
JICHHBIC TIPUPOJIHBIC KATACTPOPHI.

Bce 310 numHMA pa3 moATBEpKAACT aKTyaIbHOCTh JIUIS YEIOBEYECTBA 3a]]aud TOMCKAa OMOTEXHOJIOTH-
YECKUX TMYyTeH SKOJIOTHMYECKH 0€30MacHOro, SKOHOMHYECKH W COIMAIBHO YCTOHYHMBOTO Pa3BHTHUS B3aUMO-
NCHCTBHS YeoBeKa ¥ Onocdepbl. 3HAUUTEIbHBIN BKIAI B PEIICHHE 3TOM MPo0IeMbl MOTJIM Obl BHECTH OHO-
TEXHOJIOTHH B coueTannu ¢ komriekcoM NBIC-texHomoruii.

Ha ceronmusmiamii 1eHh OMOTEXHOJIOTHH C X OOJBIIMMHU BO3MOXHOCTSMH U IMEPCICKTHBAMH PacCcMaT-
PHUBAIOTCS KaK OIMH U3 BEPHBIX CIIOCOOOB BBIXO/Ia HA HOBBIN YPOBEHb pa3BUTHs. Beab 3T0 HE TONBKO HayKa,
KOTOpasi OCHOBaHA Ha PACTUTENbHBIX, ’KUBOTHBIX M YEJIOBEUECKUX KIIETKaX, HO M pa3paboTKa MHHOBAIUHN U
WX JanbHeHIas KoMMepIuain3anus. B pa3BUTHIX cTpaHaX 3Ta OTPacib CTalla MEePeIOBBIM CEKTOPOM 3KOHO-
MUKH U YK€ HAUHHACT ONepekaTh KoMIbioTepHbIe U [ T-TexHOIOTNM Kak o 000poTy, TaK U 1O KalUTaIn3a-
nuu. Pecrrybnuka KazaxcTan Ha ceroHANTHAN ACHh HAXOAUTCS Ha ITyTH K 3TOMY.

[TockonbKy paccMOTPETh BCE ACICKThI PA3BUTHUSI COBPEMEHHOW OMOTEXHOJIOTHH B OJTHOW CTAThe HEBO3-
MOJKHO, JUTS HATJISAHOCTH MTPOMJLTIOCTPUPYEM TIEPCIIEKTUBBI OMOTEXHOJIOTHH OTJCIbHBIMH TTPHUMEPaMU:

1. IIpon3BoACTBO OHOTIPETapaToOB.

OHO CTaHOBHTCS OJHUM W3 TJIABHBIX HAYYHO-TIPOM3BOICTBEHHBIX HampaBieHuit XXI B. Cerogas 6uo-
MperapaTsl IPUMEHSIOTCS B CAMBIX Pa3HBIX OTPACIAX, HAYMHAS OT MEIUIIMHBI U BETCPUHAPUU U 3aKaHUUBAs
3alIUTON pacTeHUH, TJI0I0POIUEM TIOUBBI U OXPAHOUW OKPYXKAIOIIEH Cpebl.

ITokxa Gomee 90 % OmomnpemnaparoB, MOTPeOIIEMBIX B Hallel cTpaHe, 3aBO3SATCS M3-3a pybexa. Bax-
HOCTH Pa3BUTHUSI COOCTBEHHOT'O MPOW3BOCTBA OMOINpPEnapaToB IS Ka3aXCTAHCKOW 3KOHOMUKHU TPYIHO TIe-
peouenuts. s pemenus 3tux 3amgad Ykasom llpesunenta PecnyOnuku Kazaxcran ot 21 sHBapst 1993 .
Ne 1090 6511 coznan Hanmonanpabeil nieatp Onotexunonoruii (HIIB) B Cremroropcke. Psg HUW npoxomxa-
I0T MCCJIEIOBaHMS B 3TOM HAIIpaBIIEHWH, M OHU IMOAJEPKUBAIOTCS TOCYIApCTBOM B paMKaxX peciyOinKaH-
CKUX HayYHO-TEXHUYCCKUX MPOCSKTOB M MPOTrpamMM.

3nmech B KauecTBe MpHMeEpa MOKHO TpuBecTH MHCTUTYT MuKpoOuonornu u Bupyconorun Komutera
Haykn MUHHCTEPCTBA HAyKH U 00pa3oBaHHs, KOTOPBIM HMeeT OOJIBIION OIBIT B pa3pa0doTKe HOBBIX OWOIpe-
MapaToB JJIsS OXPaHbI OKPYKAIOIIEH CPelbl, CEITBCKOTO X035MCTBa U MEAMIIMHBI M BBIITYCKAET 3TH MPEHapaThl
Ha COOCTBEHHOU MPOU3BOJICTBEHHOM 0aze [5]:

a) B HacTosiee BpeMs TONbKo B 3amagHoMm Kazaxcrane oOmias ruromaap HeTSHOTO 3arpsi3HEHHUs CO-
crasisger 6onee 500 Thic. ra. Hambomnee sxomornyeckn 6€30MacHBIM M 3KOHOMHYECKU BBITOJHBIM CIIOCOOOM
OUYHUCTKH TIOYB OT HE(DTSHOTO 3arPsS3HCHUS SIBIICTCS OMOJIOTHMUSCKUN METO]T C MCIIOJIb30BaHUEM HE()TCOKHC-
TOmMUX MUKpoopranu3MoB. KomnektuBom PITI «MHCTHTYT MuKpoOHonorun u Bupyconorum»y KH MOH
PK paspabotan BeicOK03(pPEeKTUBHBIN OTeUeCTBEHHBIH Ononpenapat «bakoitn-KZy», pe3ynbraTel BHEIPEHUS
KOTOPOTO MOKa3aJIi CHIKEHUE CojiepkaHus He)TH B 1ouBe 10 98 %o;

0) Ha CeTOIHS OCTPO CTOST M MPOOJIEMBI TIOBBIIIEHHUS YPOXKAHHOCTH | TTOIOPOAXS MOYBBI. B 3T0i1 CcBsI-
31 B MHCTUTYTE pa3paboraH BbICOKO3(h ¢ ekTuBHbIN Onomnpenapar «Pu3zoBur-AKCy», co3naHHBI Ha OCHOBE
IITAMMOB KJITYOCHBKOBEIX OakTepuil. B cpemHem npubaBka ypokasi COM 3a CUET €ro HCIOJIb30BAHUS JOCTH-
raet 5-7 u/ra;

B) KaK M3BECTHO, B COOTBETCTBHH C TopydeHueM lIpesunenta PK B mameii pecmyOimke peann3yeTcs
MpOeKT «Pa3BHUTHE AKCIIOPTHOTO MOTEHITMANIA MsICa KPYITHOTO poraroro ckora PK». Ogaum u3 myteii pere-
HUS 3TOW 3aJjauu SBJsIeTCS 00eCreueHre JKUBOTHOBOJICTBA BRICOKOKAUECTBEHHBIMU KOpMaMu. B WHCTUTYTE
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pa3paboTaHbl U BHEAPEHHI B MPOM3BOJACTBO CIICLHAIM3UPOBaHHbIC OakTepuanbHble 3akBacku «Kazdnocum»
JUTST KOHCEPBHUPOBAHMUS Pa3IUIHBIX KOPMOB. OHU aKTHBHO HCIIONIB3YIOTCS JKHBOTHOBOIYECKUMH XO3sICTBA-
MH B 11 oOnacTax;

T) J1s1 TIOBBILICHUSI BCXOXKECTH CEMsIH JOHHUKA M JIIOLEPHBI pa3paboTaH BBHICOKOI()(EKTUBHBIN OHO-
npenapar «durodbamupuny». sl 3aUATH CEIHCKOXO3IMCTBEHHBIX KYJIBTYp OT BpPEAHMTENEH CO3MaH HOBBIU
OakTepHabHBIN Npenapat « TypuHTHHY», UCHBITaHUS KOTOoporo B 20 xo3sicTBax KembsutopanHckoi, KOxkHO-
Kazaxcranckoil 1 AMMaTHHCKOM 00nacTel JoKa3aiu ero BICOKYIO 3(ppeKTUBHOCTD;

I) ceituac IHCTUTYT MUKPOOHMOJIOTHH M BHPYCOJIOTHU 3aHUMAETCSl CO3JaHHUEM TpEernapaToB MeIUIMH-
CKOT'0 Ha3HAYCHUs. YUeHbIC pa3paboTaiy HOBbIH BEICOKO3(()EKTUBHBIN aHTHOMOTHK «Po3eodyHruH», 00a-
JAIONTUH MPOTHBOTPUOKOBON M aHTUBUPYCHON aKTHBHOCTHIO. DTO MEPBBIA M MMOKA CIUHCTBEHHBIN aHTHOMO-
THK, UMEIOIUI OoJiee IUPOKUIA CTIEKTP HEHCTBHUS MO CPAaBHEHUIO C 3apyOCKHBIMH aHAIOTaMH. Y CHEIIHO
MPOBE/ICHBI JOKIMHUYECKUE U MPOXOAIT KIMHHYCCKHE UCTIBITAHUS TIpernapara, MOJIHOCThI0 0TpadOTaHa TeX-
HOJIOTHS €T0 MPOU3BO/ICTBA, TEXHOJIOTHYECKAs INHUSI.

Kak Buamm, BO3MOXHOCTHU AJIS1 pa3BUTHSI IPOM3BOJICTBA OTEUECTBEHHBIX OMONPENapaToB B peCITyOIrKe
yxke cozganbl. B Kazaxcrane mo-mpexxHemy paboTaloT BBICOKOKBaTM(UIMPOBAHHBIE YYEHBIE, CIIOCOOHBIE
pemats mpobiaemMbl pa3paOOTKHM HOBBIX OTEUECTBEHHBIX OHMOMpPENapaToB CaMOTO PA3IMYHOTO HAa3HAYECHWS.
A 4TOOBI OHU BHEAPSIIUCH, BO3MOXKHBI JIBa MyTH. DTO HaJM4Me COOCTBEHHOW NMPOW3BOACTBEHHOW 0a3bl U
OpraHu3anys MPOU3BOJICTBAa OMOIIpEnapaToB HA CBOUX MOIIHOCTSAX, Kak 3T0 npoucxonuT B PI'TI «MucTHTYT
Mukpoouosornu u Bupycojorum» KH MOH PK. Jlpyroif myTh — co3aHHE CIICIHATN3UPOBAHHBIX OMOTEX-
HOJIOTHYECKHX KOMITaHUH M CHENMAIBHBIX TOJpa3AelcHui mo TpancdepTy TeXHOIOTUH, KOTOphbie Obl 3aHH-
MaJIUCh MapKETHHIOM, KOMMEpIHaIu3aluei, MacTabupoBaHHeM pa3paldOTOK, MEepPeroBopaMH C KOMIIa-
HUSMHU.

2. I'eneTnveckas MH>KCHEPHSL.

JanHas 00nacTh BBICTYMAET Kak pe3ynbTaT ycrexa B IO3HAHNH CTPYKTYPhl HYKJIEHHOBBIX KUCIIOT U Oel-
KOB. «MexaHn3M JeNCTBU) FEHETHUECKON MH)KEHEPUH B crieayromeM. Co3aercs «HoBasi TeHETHYECKasi Ipo-
rpaMMay 3a cder co3manus HoBbIX JIHK, mManwmymsimmii ¢ TeHaMu (cMeHa OHOW KJIETKH IPYTOi KICTKOW U3
JpYroro opraHusma), 100 co3naHusl HOBOM MCKYCCTBEHHOM KJIETKH Ha 0a3e yJaleHHOHW. JTa mporpaMma Ha-
3pIBaeTCs iazmMuioil. OCHOBHAS 3a/1ada JAHHOTO METO/la OMOTEXHOIOTHH — IOJy4eHHE HOBOI'O UCKYCCTBEH-
HOTO MaTepuaa, a KOHKpeTHee — OEJIKOB, 9TO UMEET peIaroiiee 3HaueHNe B MPAKTUIECKON MEIUITIHE.

B Hacrosmee Bpemsi OOJIBIION CEKTOp MEAWIIMHCKUAX TEXHOJIOTHH OTHOCHTCS K T€HETHKE, B KOTOPOM
OTEUYECTBEHHBIE YYEHBIE IOCTUIIM 3HAYUTENBHBIX ycmexoB. Celyac MeAWIMHA BXOAWT B IEPCOHAIM3H-
POBaHHYIO CTaJIMIO CBOETO PA3BUTHS, M HE 32 TOPaMH TO BpeMs, KOT/ia Bpay Oy/eT Ha3HA4aTh MaIeHTy mpe-
napaThbl, Oeps BO BHUMaHHE HE TOJILKO €T0 BEC, TIOJI U BO3PACT, HO U ... TIOKa3aTelll MeTabolIn3Ma, OCHOBaH-
HBIC Ha Pe3yJIbTaTax reHeTHYECKOT0 aHan3a.

Tak, B PI'TI «Haunonansueiii nentp OuorexHonoruit»y KH MOH PK paszpabortanu nuarHocTHYecKyio
MaHeNb, MO3BOJISIONIYI0 PAacCYUTATh WHIAMBUAYAIBHYIO 03y JIEKAPCTBEHHBIX CPEICTB, CHIKAIOIIUX PHUCK
TpomMb00OpazoBanwms [6].

Crenyer y4ecTb, YTO Pa3BUTHE COBPEMEHHBIX OMOTEXHOJIOTHI HEBO3MOXKHO MPEICTaBUTE Oe3 pa3pado-
TOK HOBBIX T€HETHYECKUX HANpaBICHUHN, HCCIEIOBAHMA, HE TOJBKO MEAULIMHCKUX, IKOJOTHIECKIX, HO U B
OMOMH)KEHEPUH PACTEHUH W MHUKPOOPTaHW3MOB. B 3Toif CBSA3M TeHHYI0 MOIM(HUKAIIMIO0 HEOOXOIUMO pac-
CMaTpHBaTh C MO3ULHUH €€ MPEUMYIIECTB U PEHTA0ETBHOCTH MOJyYaeMo B pe3ynbpTare nmpoaykiuun. He Tak
JaBHO B CTeHax Jiaboparopun «HammoHanbHbIA HeHTp OnoTexHonorui» co3ganu [’ MO-xJomok, T.e. B Tpa-
TUTTAOHHBIA Ka3aXCTaHCKUH XJIOMOK copTa «TypkecTan» ObLI BBeACH OaKTepHUaIbHBIA T€H YCTOMUNBOCTH K
repOoUIUIy, MUPOKO UCTIONIB3YEMOMY B CEJILCKOM XO3SHCTBE.

Takum 00pa3om, cOpT ObLIT 3HAYUTENBHO YIYUIIEH, U B UTOT€ MOXHO TOBOPUTH O TIOBBILICHUH YPOXKai-
HOCTH B&KHOM CEIBCKOXO3SHCTBEHHOMN KYJBTYpHI, a CIEIOBATENIbHO, H KOHKYPEHTOCIIOCOOHOCTH OTEYECT-
BEHHBIX XJIONKOPOOOB. CamMoe IIaBHOE 3aKII0YaeTCsl B TOM, YTO Teleph HET HEOOXOIUMOCTH 3aKa3bIBaTh
MoJ00HBIE TEXHOJIOTUH B 3apyOEKHBIX KOMIIAHHUSX: UMEIOIIUICS MOTEHIMA HAYYHOTO YUPEKICHUS MO3BO-
JISIeT OTBEYaTh HEOOXOANMBIM BHYTPHUCTPAHOBBIM 3aIIpOCaM.
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BuotexHon0rus: FhLUIBIMU-TEXHUKAJIBIK NPOrpecTeri OHbIH POl #k9He OPHBbI

Makana 3amManayn Mocenenepaiy OipiHe apHanraH. buoTexHoIorusiHBIH OipHerIe GHOJIOTHSUIIBIK ITOHACPAIH;
TEHETUKAHBIH, BHUPYCOJOTUSHBIH, MUKPOOHMOJIOTUSHBIH, ©CIMIIK IIapyallbUIBIFBIHBIH TOFBICBIHAA Maiina
OoJIFaH FHUIBIM PETIHZCTI JaMy SKOJIaphl XKOHE JKETICTIKTepiHe CYHEHIeH ©3€KTi MOJEKYJalbIK OHOJIOTHs
MEH T'eHeTHUKAHbIH Te3 JAaMybl Tipi ar3ajapJblH JICYETiH aJlaMHbIH LIapyallblUIblK KbI3METIH/E Naiananyra
MYMKiHZiK 6epeTinairi kepcerinren. Kasipri Tan/a a3pIK-TYNIKTiH, SHEPTUSHBIH, MUHEPAIIBIK PECypCTapAblH
TaIlIBUIBIFBIH JKOIOFa, JEHCAYJIBIK CaKTay MEH CHIPTKbI OPTaHbI KOpPFay/bl JKaKcapTyra OaFbITTajlfaH jKaHa
TEXHOJNIOTMSUIADFA  KKETTUIK TYBIHIAN OThIpraHbl aiiTeurrad. Kasakcran PecmyOnukackiHza —ochl
caJajapiarsl 3epTTEYNIEpAiH HOTIDKEIEPIH ic XKy3iHAe KONIAHYABIH OHTAMJIBI MYMKIHIIKTEpI CypeTTenreH.
Bi3pin emimizne OWMOTEXHONOTHS ©31 YIIIH KOCBII JKaTKAaHBI JKOHE OoJalllakTa amaaM3aTThIH jkahaHIBIK
MoceJIeNIepiH XKy3ere achlpyza MIEHIyNIi pell aTKapaThIHIBIFEI Typasibl KOPBITHIHIBI JKacauFaH. bomamaxra
Kazakcranna Owomnpenaparrap eHZipici cajacklHIa KYpT JAaMmy YIIiH Oapiblk »Karfgaimap Oap eKeHMIiri
JIQNICIIICHT CH.

Kinm ce30ep: FbUIBIM, TEXHOJIOTHS, OMOTEXHOJOTHs, YPAIC, naMmy, OHO’KOHOMHKa, OMOKop, Ouocdepa,
UHTErpalus, KOHBEPIeHIIUs.

R.S. Karenov, K.B. Bekishev

Biotechnology: its role and place in scientific and technical progress

It is noted that now there is an acute practical need for new technologies designed to eliminate the shortage of
food, energy, mineral resources, improve health and environmental protection. The ways of development and
achievement of biotechnology as a science that emerged at the junction of several biological disciplines:
genetics, virology, microbiology, crop production are outlined. It is emphasized that the rapid development of
modern molecular biology and genetics, based on the achievements of chemistry and physics, makes it
possible to use the potential of living organisms in the interests of human economic activity. Unique
opportunities of practical use of research results in this field in the Republic of Kazakhstan are described. It is
concluded that in our country biotechnology is already making a considerable contribution and is likely to
make a decisive contribution to solving global problems of mankind in the future. It is proved that there are
all conditions in Kazakhstan, for a breakthrough in the future in the field of biopreparation production.

Keywords: science, technology, biotechnology, trend, development, bioeconomics, bioresources, biosphere,
integration, convergence.
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The study of the main phenological phases and the compilation
of the calendar for the collection of medicinal plants
of the Bukhar-Zhyrau district of the Karaganda region

The results of phenological investigation of 39 species of medicinal plants of Bukhar-Zhirau district of Kara-
ganda region mountains are presented. According to botanical-geographical zoning classification, the vegeta-
tion of Bukhar-Zhirau district of Karaganda region mountains belongs to Kopalisky area of Central Kazakh-
stan sub province. Establishment phase collection of raw material medicines plants over several years allowed
by experiment to establish the optimal time for the collection of raw materials of medicinal plants Bukhar-
Zhirau district of Karaganda region mountains allowing for the local climate. It was revealed that for the
preparation of 6 species of medicinal plants (patrini medium, medicinal herb, iris leathery, Dzungarian ferula
and others), underground organs are prepared on the territory of Bukhar-Zhyrau district of the Karaganda re-
gion. For 1 species, the dogrose is loose, fruit is collected. For 23 witches, such as donut whiteness, donutic
dipstick, serpuhus, venous pumpkin, saussurea salsa, ziziphora peach and other, the production of grass is
produced. For other species harvest leaves, shoots and flower baskets are harvested. Phonological spectra for
33 species of medicinal plants of Bukhar-Zhyrau district were compiled on the basis of which a calendar was
compiled and the frequency of collection of plant raw materials during the growing season was determined.
The basic rules for organizing the preparation and drying of medicinal plant raw materials are determined.
The data by phonological spectra let us to create the schedule and periods of the gathering of the raw materi-
al. The results of the work are the base for the organization of plan exploitation of the natural populations.

Keywords: population, vegetation, raw materials, phenology, stocks, flower, fruits, root, rhizome, grass.

The most important aspect in the study of wild medicinal plants and the evaluation of their raw materi-
als is the optimization of the timing of harvesting.

Thus, in the pharmacopeia and in separate pharmacopoeial articles [1-11], the phases of collecting raw
materials are determined on the basis of studying the dynamics of the accumulation of biologically active
compounds. For different types of plants, raw materials, different terms have been determined, and even the
time of harvesting [12]. For example, the collection of grass is carried out from the phase of growing to fruit-
ing, the flowers to the phase of mass flowering, the fruits to the phase of ripening of fruits and seeds, the
roots to the phase of growth or death of the above-ground organs, etc.

However, the specific dates for the collection of raw medicinal plants should be determined at the re-
gional (and even district) level, as the climatic conditions vary greatly in the territory of Kazakhstan. The
dates of the onset of individual phenological phases by regions and regions of the republic can vary from 1 to
2 months. The length of the growing season varies. So, in the South Kazakhstan the vegetation period lasts
from the end of February to the middle of November, in South-Eastern and Western Kazakhstan — from
April to the end of October, in Central Kazakhstan — from mid-April to early October, in North and East
Kazakhstan — from early May to 1 half of September.

The correct definition of the timing of the collection of any plant species plays an important role in
maximizing the accumulation and preservation of valuable components contained therein.

During the observation period 2014—2017 we conducted observations of the phases of development of
medicinal plants in the Bukhar-Zhyrau district of the Karaganda region (included in the 3rd and 4th catego-
ries), on the basis of which phenological spectra of individual plant species were compiled (Table 1).

The data obtained show that the studied plants differ in the rhythms of growth and development.
Through the flowering cycle, all species can be divided into spring, early summer, mid-summer and later-
summer.

Spring plants begin to grow from the moment of the snow cover, they bloom in May, fruiting — in
June — early July. To this group of plants we include the following: Descurainia sophia, Iris scariésa,
Spiraea hypericifolia L., Patrinia intermedia.
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Table 1

The dates of the onset of the main phenological phases of the development of medicinal plants
in the Bukhar-Zhyrau district of the Karaganda region

Phenological phases (decades and months)
Species Beginning Mass Beginning Mass Mass Mass fruit- Dvine off

of vegetation| budding | of flowering | flowering fruiting ing yme o
Ferula soongarica Pall. 31V 1-3V 1 VI 2-3 VI 2VII 2-3VII | 121X
Seseli buchtormense 31V 1-2 VI 3 VI 1-2 VII 1 VIII 2-3 VIII 21X
Achilléa setdcea 21V 1-2 VI 3VI 1-3 VII 1-2 VIII 3 VIII 31X
Achilléa millefolium 21V 1-2 VI 3VI 1-3 VII 1-2 VIII 3 VIII 31X
Achilléa nobilis 21V 1-2 VI 3VI 1-3 VII 1-2 VIII 3 VIII 31X
Artemisia dracunculus 2-31V 2-3VII 2 VIII 3 VI 11X 31X 1X
Artemisia nitrosa 21V 2-3 VIII 3 VI 1 IX 21X 1-2X 3X
Artemisia scoparia 21V 2-3 VIII 3 VIII 11X 21X 1-2X 3X
Artemisia austriaca 1-21V 2-3 VI 1 VII 2VII 2 VIII 3 VI 1X
Artemisia frigida Wild. 121V 2-3 VI 1 VI 2 VI 2 VIII 3 VIII 1X
Helichrysum arendrium 21V 1 VI 2 VI 3 VI-1 VII 2 VII 1-2 VIl | 231X
Jurinea multiflora 1-31V 2 VI 1 VII 2-3 VII 1 VIII 3 VIII 2-31X
Saussurea amara 1-31V 2 VI 1 VII 2-3VII 1 VIII 3 VI 2-31IX
Tanacétum vulgare 21X 2 VI 1 VII 2-3 VII 1 VIII 3 VI 1X
Descurainia sophia 11V 3V 3V 1 VI 2 VI 2 VI 1-2 VII
Salsolacollina Pall 3IV-1V 2-3 VIII 3 VI 1 IX 21X 31X 31X
Hypéricum perfordtum 121V 2 VI 2-3 VI 1 VII 3VII 2-3 VIII 31X
Iris scariosa 11V 31V-1V 1V 2-3V 1 VI 2-3 VI 1X
Hyssopus ambiguus 21V 2-3 VI 1 VII 2-3 VII 1 VII 3 VIII 1X
Salvia stepposa Schost 21V 2-3 VI 1 VII 2-3 VII 1 VII 3 VIII 1X
Thymus marschallianus 121V 3V-1VI 1-2 VI 3 VI 2 VII 1 VIII 2-31X
Limonium gmélinii 21V 2-3 VI 2 VII 1 VIII 3 VI 21X 1X
Rosa laxa 121V 1V 2-3V 1 VI 3 VI 2-3 VIII 1X
Sanguisorba officindlis 2-31V 2 VI 2 VII 3VII 1 VIII 2-3 VIII 31X
Urtica didica 31V 2 VI 1 VI 3Vl 1 VIII 3 VIII 31X
Chartolepis intermedia 21V 1 VI 3VI 2 VII 1 VIII 3 VIII 1X
Saussurea salsa 2-31V 2 VI 1 VII 3VII 2 VIII 3 VI 1X
Serratula coronata 21V 1 VI 3 VI 2VII 2 VIII 3 VI 31X
Melilotus albus 31V 1 VI 2-3 VI 2 VI 1 VIII 11X 31X
Melilotus officindlis 31V 1 VI 2-3 VI 2 VI 1 VIII 11X 31X
Ziziphora clinopodioides 2-31V 3V 2 VI 3 VI-2 VII 3VII 3 VI 1X
Spiraea hypericifolia L. 21V 2V 2V 3V 1 VI 3VI 31X
Patrinia intermedia 2-31V -2V 3V 1 VI 2 VI 1 VIII 21X

Plants of the early summer flowering cycle begin budding in May, the main flowering is in June, in July
seeds begin to be tied. They include Helichrysum arendarium, species Achilléa, Chartolepis intermedia and
others.

Middle-summer plants differ in that the period of mass flowering is in July — early August, fruiting —
in July — August. Among them are the Melilotus officinalis, Melilotus albus, Serratula coronata L., Urtica
dioica, Ziziphora clinopodioides, Sanguisorba officindlis and others.

To the plants of the autumn flowering cycle, the species are bloomed, which bloom at the end of Au-
gust—September; these are Salsolacollina Pall., Artemisia dracunculus, Artemisia nitrosa, Artemisia
scoparia.

According to the results of the analysis of phenological indices and analysis, which plant organs and in
what phase are harvested, the frequency of collection in each time interval of the growing season was deter-
mined and it was determined which parts of the plants should be collected (Table 2).
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Table 2

Periodicity of collection of medicinal plants of Bukhar-Zhyrau district of Karaganda region
during the vegetation period

Species

Procured organ

Vegetation phase

Timing of collection

Ferula soongarica

Roots and rhizomes

Beginning of vegetation,
death of aerial organs

3 decades of April,
1-2 decades of September

Grass

The beginning of flowering

1 decade of June

Seseli buchtormense

Grass

The beginning of flowering

3 decades of June

Roots and rhizomes

End of vegetation

1 decade of September

3 decades of June —

Achilléa setacea Grass Bloom o
beginning of July
Achilléa millefolium Grass Bloom 3 decades of June —
beginning of July
Achilléa nébilis Grass Bloom 3 decades of June —
beginning of July
Artemisia dracunculus Young shoots with leaves Beginning of budding 3 decades of June

Artemisia nitrosa Grass The beginning of flowering 2-3 decades of August
Artemisia scoparia Grass The beginning of flowering 2-3 decades of August
Artemisia austriaca Grass The beginning of flowering 2-3 decades of July
Artemisia frigida Wild. Grass The beginning of flowering 2-3 decades of July
Helichrysum arendarium Flowering baskets The b?guitn(;lr;lnzgtcl)(}?l;vering Mid-July
Jurinea multiflora Grass The b?;ﬁﬁ;iﬁl;vering 2nd decade of June
Saussurea amara Grass The beginning of flowering 1 decade of August
Tanacétum vulgare Flowering shoots with baskets | The beginning of flowering 1 decade of July
Descurainia sophia Grass Butonization — flowering 1 decade of June
Salsolacollina Pall Grass Fruiting 1-2 decades of September
Hypéricum perforatum Grass Bloom 2nd decade of June
Iris scariosa Roots and rhizomes End of vegetation 2 decades of September
Hyssopus ambiguus Grass Bloom 2-3 decades of July
Salvia stepposa Schost Grass Bloom 2-3 decades of July
Thymus marschallianus Grass Bloom 1-2 decade of June
Limonium gmélinii Roots and rhizomes End of vegetation 2 decades of September
Rosa laxa Fruits Mass maturation 3 decades of August
Sanguisorba officinalis Roots and rhizomes End of vegetation 1-2 decades of September
Urtica dioica Leaves The beginning of Butonization 2nd decade of June
Chartolepis intermedia Grass Butonization — flowering Mid-July
Saussurea salsa Grass Butonization — flowering 1 decade of August
Serratula coronata Grass Butonization — flowering Mid-July
Melilotus albus Grass Butonization — flowering Mid-July
Melilotus officindlis Grass Butonization — flowering Mid-July
Ziziphora clinopodioides Grass Butonization — flowering 2_313232322 ?é?fll; o
Spiraea hypericifolia L Sprigs Bloom 3 decades of May

Patrinia intermedia

Roots and rhizomes

End of vegetation

1-2 decades of September

Thus, for 6 species of medicinal plants (Patrinia intermedia, Sanguisorba officinalis, Iris scariosa,
Ferula soongarica and others) harvesting of underground organs. Fruit is collected for Rdsa laxa. For 23
species, such as Melilotus albus, Melilotus officinalis, Serratula coronata, Saussurea salsa, Ziziphora
clinopodioides and others harvesting of grass. Leaves, shoots and flower baskets are prepared for other spe-
cies. As a set of data, we compiled a calendar of harvesting medicinal plants during the vegetation period
(Table 3).
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Table 3

Calendar of collection of various species of raw materials of medicinal plants
in the Osakarovsky district of the Karaganda region

Timing Months Decades Number pf harvested
of procurement species, pcs.

Early Spring April 111 1
Later Spring May 111 1
I 3
Early Summer June I 5
111 7
I 4
Mid-summer July 11 9
111 5
I 1
August 11 2
Later Summer T 3
Autumn September I >
11 5

From the data obtained it is clear that in April it is possible to collect 1 name of medicinal raw materi-
als, in May — 1 name, in June — 12 names, in July — 15 names, in August — 5 names, in September —
5 names.

Thus, phenological spectra for 33 species of medicinal plants of the Bukhar-Zhyrau region were com-
piled, on the basis of which a calendar was compiled and was determined the frequency of collection of plant
raw materials during the vegetation period. The main rules for the organization of harvesting and drying me-
dicinal plant raw materials.

The above-ground parts of plants — leaves, grass, flowers and inflorescences — must be collected in
dry weather, after drying of the morning dew, it is easy to lay them in piles and, after 1-2 hours of collection,
[13]. Dustily polluted or polluted plants should not be collected. Grass is usually harvested during flowering.

It is cut at the base, at the level of the lower leaves, in order to avoid getting thick coarse leaves. Should
not to pull out plants with a root. Some plants (Hyssopus, Artemisia, Hypéricum) cut the upper flowering
parts of plants 10-20 cm long or side shoots.

The leaves are harvested in the period of their full development, more often during the flowering peri-
od. For biennial plants — before the flowering period, for example, in the phase of rosettes of leaves. Tear
off the leaves with or without the petiole. The collection is subject only to well-developed lower or middle
green leaves. Eaten by insects, afflicted with fungal diseases, yellowed and faded leaves are not suitable for
collecting raw materials. Flowers and inflorescences are recommended to be collected during the flowering
period, after which they can withstand drying well without losing their commercial qualities. Tear off the
flowers by hand with minimal remains of pedicels.

Fruits are removed only in dry weather, as rules, during their full maturation. Peduncles are removed,
damaged fruit is not collected.

Roots and rhizomes are excavated mainly during the resting period of plants, that is, either in the early
spring before the onset of regrowth, or in the fall — after the death of the aerial organs. The roots and rhi-
zomes collected in autumn are usually larger and richer with active substances. Excavated underground or-
gans shake off the ground, thick parts are cut into 2—4 parts, washed in cold running water.

Freshly picked vegetable raw materials contain a significant amount of moisture: roots — up to 45 %,
overground organs — up to 85 %. Therefore, after collecting the raw materials must be quickly and correctly
dried. Otherwise, under the influence of enzymes present in plants, and the temperature resulting from self-
heating, raw materials quickly deteriorate, losing marketable appearance and valuable biological compo-
nents. Drying in most cases is carried out at temperatures up to 30 °C, although sometimes a higher tempera-
ture (fruits of Rdsa and Crataégus).

To preserve the natural color of the aerial organs, drying is carried out in dry, sheltered from the sun, as
the sun's rays destroy chlorophyll, leading to yellowing or discoloration. In addition, some biological sub-
stances (terpenoids) can be destroyed by direct sunlight. Roots, bark, seeds and berries can be dried in the
light.
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For drying it is recommended to arrange well-ventilated rooms with an iron roof, equipped with special
racks with stretched cloths and (or) metal grids.

Raw materials should be laid out in a thin layer, not more than 1-2 c¢m, and, as they dry up, turn over.
For raw materials to be harvested in the autumn period, drying rooms must be equipped with a heating sys-
tem, an extractor, and also special dryers.

In addition to these general rules, for each type of medicinal plant and its individual organs, special
rules for collection and drying are established in accordance with the biologically active compounds accumu-
lated in them. So, the collection of poisonous plants is carried out in the early morning hours until 11.00 am.
After their collection, the hands are thoroughly washed. It is better to assemble etheric oil plants in the morn-
ing.

Drying and storage is carried out in the form of a single raw material in order to preserve as many es-
sential oils as possible, grinding is carried out immediately before processing.

Roots and rhizomes containing phenolic compounds, alkaloids are first collected in piles, wilted, and
then dried at elevated temperature. The oil-oil raw material is also first recommended to wither for 1-2 hours
to seal the oil-oil containers and avoid the loss of oils, and then lay out a thin layer for final drying.

Flowers and inflorescences are dried, scattering them with a very thin layer, so as not to mix and avoid
scattering flowers. Herbs are often dried as hay, laying a layer on a strong draft or hanging under a roof in
bundles. Small leaves (Arctostaphylos, Vaccinium vitis-idaéa, Vaccinium myrtillus, Fragaria) are laid out in
a thin layer, and large (Tussildgo, Ribes, Plantdigo) — one by one.

Drying is considered complete, if the leaves and flowers are easily triturated in their hands, the stems
break with a characteristic crackle; roots break, but do not bend, berries crumble without lumps and do not
make your hands dirty.

Before packing, the raw material is ground and sorted; its pharmacopeial indices are determined. Me-
dicinal plants should have certain sizes, color, smell, taste, contain a certain amount of moisture, ashes of
general, inorganic impurities and impurities of other plants, browned and yellowed parts.

The obtained data can be used for organization of systematic harvesting of plant raw materials and de-
velopment of environmental measures.

Based on the results of the work carried out, we made the following conclusions:

1. On the territory of Bukhar-Zhyrau district of the Karaganda region it was revealed that for 6 species
of medicinal plants (Patrinia intermedia, Sanguisorba officinalis, Iris scariosa, Ferula soongarica and oth-
ers), the harvesting of underground organs. Fruit is collected for Rdsa laxa. For 23 species, such as Melilotus
albus, Melilotus officinadlis, Serratula coronata, Saussurea salsa, Ziziphora clinopodioides and others har-
vesting of grass. Leaves, shoots and flower baskets are prepared for other species.

2. Phenological spectra for 33 species of medicinal plants of the Bukhar-Zhyrau region were compiled,
on the basis of which a calendar was compiled and was determined the frequency of collection of plant raw
materials during the vegetation period.

3. The main rules for the organization of harvesting and drying medicinal plant raw materials.
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Kaparanas! 001b1cbl ByKapikbipay ay1aHbIHBIH A9PUIIK 6CiMAIKTepiHiH Heri3ri
(penonornAIbIK aszaapbiH 3epTTEy KIHE 0JAPAbIH KUHAY KYHTI30eciH Kypy

HN3y4yenne ocHOBHBIX (peHOIOrHUECKHX (pa3 M COCTABJIEHHE KajleHaapsa coopa
JieKapcTBeHHbIX pacTeHuid byxap-/Kbipayckoro paitona Kaparanauuckoi odsacrtu

A K. Ayenr6ekona, JI.K. KeiznapoBa, C.H. ATukeena,
J.K. Aiinapbaesa, T.H. Kapumraena

Maxkanana Kaparanaer o06ibicel  Bykapkeipay aynaHelHBIH 39  [1opinik  eciMIiKTepiHe IKypri3iireH
(eHonorusbIK OakplIayIapbiHbIH HOTIOKenepi OepiiareH. Kaparauasl oGubickl ByKapKbIpay aymaHbIHBIH
ecimMuikTepi OoTaHMKa-reorpagusUIBIK aymaHgacTelpy OoibHma Opranslk Kaszakcran —aiiMarbIHBIH
TapamaapeIHbH Konait okpyrine skaransl. bipHeme xbut 60BI TopiTik ©CIMAIKTEpIiH MINKI3aThIH KHHAYIBIH
(azanmapbiH Oenriyiey SKeprilikTi KIMMATTBIH EpeKIIeTiKTepiH eckepe OTHIpbIn, KaparaHmsl 0OGIIBICH
Bykapipipay ayfaHbIHBIH JSPINTIK ©CIMAIKTEpl YIUNIiH MIMKIi3aT KMHAYIBIH OHTAilIbl MEep3iMiH dKCIEpHMEH-
TaJJbl )KOJIMEH aHbIKTayFa MYMKiHAiK Oepeni. Kaparanasl oGubickl Bykapikbipay aynaHbIHBIH ayMarblH[a
JIopinmik ecimuikTepain 6 Typi (opTa Taciuermn, ASPITIK IeaHA, UPHC ObUIFaphl, XOHFAap (Gepylachl jKoHE
Gackasiapbl) xKepacTbl MyLIeIepiH JalbIHAAY YIIIH XMHaIABL | Typi YIIiH OOpIbUIIAK JKeMic skMHaIgpl. 23
TYpi YILIIH TOTTi aK TYHEKOHBILIKA, TOPLTIK TYHEKOHBIIIKA, TOKi, COP COpaH, UiCTi KOK Mapaj jkoHe Oacka jaa
LIenTep JKUHaIABL. backa Typiep YLIIH jKalblpakrapbl, ©pKEHIEpi oHe Iyl ceberrepi JailbIHAAIIBI.
Byxapsxsipay aynaneHaars! 33 Dopimik oCIMIIKTIH (HIOIOTHSUIBIK CIICKTPIIepl KYPBUIIbI, OJap bIH Heri3inae
KYHTIi30¢ jKacaJ/ibl )KoHE OCIMJIIK IIUKI3aThIH ocipy Ke3eHIHJe KUHAY >KUUIri Oenrinenmi. Jopiiik eciMIik
LIMKI3aThIH JaiiblHAY KOHE KENTIpyAi YHBIMIACTBIPYABIH HErisri epexenepi aHbIKTajiabl. PEHONOTHSIIBIK,
criekTp OoiipiHIIa OepinreHaep ©CiMAIK KOPBIH JKMHAY KYHTI30eCiH jkoHe AailblHIay Mep3iMiH Kypyra
MyMKiHzIiK Oepai. Kymbic HOTHKeNnepi TaOUFH MOMYJISILUSHBIH HKOCIAPIIbl IKCILTyaTalUsIChIH YHBIMAACTBIPY
YLLIIH Heri3 60BN Ta0bLIa bl

Kinm ce30ep: nonysnsiuust, oCiMIikTep, MIKMKi3aT, GpeHonorus, Kopuap, Iy, )eMic, TaMbIp, TaMbIpcadakx, HIelL.

A K. Ayenrs6exona, JI.K. Keiznaposa, C.H. ATukeesa,
J.K. Aiinapbaesa, T.H. Kapumraena

B crarbe npuBeneHs! pe3ynbTaThl (PEHONOTHIECKUX HAOMIONEeHUH 3a 39 JeKapCTBEHHBIMH PacTeHHSIMH By-
xap-XKepayckoro paiiona Kaparanmunckoit obmactu. Pacturensnocts Byxap-XKsipayckoro paiiona Kapa-
TaHAWHCKON 00acTé mo GoTaHMKO-TeorpadueckoMy palOHHPOBAHUIO OTHeceHa K KomaiabckoMy OKpyry
enTpampro-Ka3axcTaHCKoi NOANPOBHHINY. Y CTaHOBIICHHE (a3 cOopa CHIPhsI JIEKapCTBCHHBIX PAaCTCHUH B
TEUCHUE HECKOJBKHX JIET IO3BOIMWIO KCIICPUMEHTAIBHEIM ITyTEM OIpPEIeIHTh ONTUMAIBHEIE CPOKU cOopa
CBIPBsI [UIs JICKAPCTBEHHBIX U d(GUpHO-MacIn4HbIX pactenuit byxap-JXKeipayckoro paiiona KaparanauHckoit
o0macTu ¢ yueToM ocobeHHocTell MecTHOro knumara. Ha Tepputopun byxap-XKeipayckoro paiioHa BbIsBIIC-
HO, 4TO 17151 6 BUJIOB JIEKAPCTBEHHBIX PACTEHHH (MATPHHUS CPEIHss, KPOBOXJIeOKa JTeKapCTBEHHAs!, HPUC KO-
JKHUCTBIH, (hepyra JuKyHrapckas U JIp.) IPOU3BOAUTCS 3aroTOBKA MOA3EMHBIX opraHoB. [lnst 1 Buia, MIUMOB-
HUK PBIXJIBIA, coOupatoTes mrofsl. s 23 BUIOB, TAKUX KaK JOHHHK OEIIbIi, JOHHUK JEKapCTBEHHBIH, cep-
ITyXa BEHIICHOCHAs, COCCIOpPEs COJIOHYAKOBasl, 3u3udopa MaxydkoBHAHAs U Jp., MPOU3BOJUTCS 3ar0TOBKa
TpaBbl. JJI OCTAIBHEIX BUJIOB 3arOTaBINBAIOTCS JIUCTHS, ITOOETH U I[BETOYHBIC KOP3UHKU. COCTaBIIEHHI (e-
HOJIOTHYECKHE CIIEKTPHI 111 33 BUAOB JIeKapCTBEHHBIX pacTeHuil byxap-XKeipayckoro paiioHa, Ha OCHOBaHUU
KOTOPBIX MOJTOTOBNIEH KaleHAapb cOopa M ompejereHa NepHOJINIHOCTh cOOpa PaCTUTENBHOTO CHIPhS B Te-
YeHHEe BereTallMOHHOro mepuoza. OmpesieNeHbl OCHOBHBIE MPaBHJIA MIPU OPTraHU3aLUH 3arOTOBKH U CYIIKH
JIEKapCTBEHHOTO PACTUTENBHOTO ChIPbS. Pe3ynbTaTel paboThl SBIAIOTCS OCHOBOM JUIS OpraHH3allMU IUIAHO-
MEPHOH 3KCILTyaTallMy IPUPOIHBIX MOMYIISALHUN.

Kniouesvie cnosa: TOITYJIA1IsA, paCTUTCIIBHOCTD, ChIPLE, q)eHOJIOl"I/ISI, 3al1achl, IBETOK, IUI0JbI, KOPCHb, KOPHE-
BUIIIC, TpaBa.
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(E-mail: k.z.i.@bk.ru)

Kyc eTiHeH :kacajFaH cajMajibl OpaMaHbl 6HAIPY TEXHOJIOTUSACHIH KeTiAipy

Makanaza KypKeTayblK €TiHEH calMalibl OpaMaHbl OHAIpY KapacTeippuirad. Kyc eriH canmmameH OaifbIThiI,
OHBIH TaraMIBIK KYHIbUIBIFBIH apTThIpyra Ooiambl. Kyc eTiHiH apachlHa KOCBUIATBIH KOKOHICTep ajam
JeHcaynbIiFbiHa oTe maiinanbl. Con cebenti canMmanbl KYC CTIHEH jKacalfaH opaMaHbl TaFaM pPalldOHbIHA
Kocyra 0Oonazpl. ABTOpJap KYPKETaybIK €TiHEH jKacallFaH CaJMallbl OpaMaHbl OHIIPY TEXHOJOTHUSICHIH
JKETUINIPYIH KapacThIppurraH. OCIMIIK IIMKI3aTTaphlH THIMAI TaijJagaHa OTBIPHIN, KYC ETIHIHIH jkKaHa
peLENTYpalbIK  KOCIHanapbl Heri3neireH. Penentypajiarbl KOCHAIApIblH Kypambl, (YHKIHOHAIIBIK-
TEXHOJIOTHSUIBIK KaCHETTEpi, TaFraMIbIK JKOHE OMOJIOTMSUIBIK KYH/BUIBIFBI 3€PTTEINIl, OJapAbl THIMII eHIeYy
pexumzepi aHblKTanaFaH. 3iMOipMeH OallbITBUIFAH KYpKeTayblK CTiHEH jKacajfaH MpPaMOpPJIbl CajlMallbl
OpaMaHbIH canaJibl KepCeTKilTepi MeH (GU3NKa-XUMUMUSIIBIK KacHeTTepi aHbIKTaNIbl. Kypambl GailbIThUIFaH
canMaibl OpaMa eHJIIpy TEeXHOJIOTHCH XKETUIIIPLTIN, *KaHa pelenTypa KypacToIpslinsl. LlIbFapeiiran xaHa
TEXHOJIOTHS €T OHIMIEPiH OHAIPETIH OH ipicTepiH/e KOIIaHbIC Taba i bl.

Kinm ce30ep: xypkeraysIk, 3IMOip, Opama, TEXHOJIOTHS, CajIMa, PELenTypa, IaiIalbl OHIM, IUETAIBIK OHIM.

Kipicne

TamaxTaHy/a €T )KoHE €T OHIMJICP] 6Te MaHBI3/IbI KbI3MET aTKapa bl KypkeTayblk eTiHIH KYpaMbIHIAFbI
a3 MeJepaeri Mal, CHBIp, IIOIIKA, KOW eTTepiHe KaparaHza, ar3ara Te3 ciHiMai Oomaapl. Kypkeraysik
opaMa — JIoMJi, opi maiimansl eHiM. OHBIH OpPTYPJII AaWbIHAATY Typiepi Oap. Byi Ho3ik AueTanblK ©HIM
MUKPO3JIEMEHTTEp MEH AopyMmeHiepre Oaii, omap: E, By, B,, PP, Temip, docdop, kanmii, kameiuii, o,
Marauii, Harpuii. Kypkeraywlk ertinze ¢dochop, MarHuii, Kajabluii koHe B TOOBIHBIH TopyMEHIEpi KOIl.
OHbIH TaFbl Oip Maigackl — OHBIH KYpPaMbIHIA Mall ©Te a3 )KOHE KYPAMBIHJIAFbl KalIbIIMH CYWEKTIH KAJBIITHI
0OJIyBIH]Ia 6TE MaHBI3/IbI POJT ATKAPAJIBI.

Kyc etinen eHiM eHaipyre OailaHbICTBl KYpKe TaybIK €TiHEH jKacalfaH JIeIMKATeCT] OHIM eHAipiciHae
KOJIAHBUTYBl MYMKiH. KypkeTayblK eTiHIH JKYMCarbl MEH CalIMachl VIIH ©CIMIIK KOMITIOHCHTTEpIH
KOJIIaHyIbl KapacTelpadsl. by sKyMbIcTa KypKeTaybIK €TiHIH YIIaJapblH CBUIBII aly, €TTI Ty3[ay, opaMa
(hopMachIHa KENTipy KOHE KBUITYJIBIK OHIEY Kypeni [1].

3iMOipaiH OapibIK OeJIiriHae xoir uicti 3dGup Maiisl 6ap. 3iMOIpAiH KypaMbIHIAFbl 3(Up Malaapbl MCH
aMUH KBITIKBUTIAPEl UMMYHHTETTI HBIFAWUTHIN, TYMay MEH BHpPYCTapFa Kapchl TYpyFa CENTITiH THTI3EIl.
3iMOipaiH TaMBIpBl acmaparuH, XOJUH, OeTa-KapOTHUH CUSKTHI Mainansl KoMHoHeHTTepre Oail. Kypambinga
EpKiH paguKaJapMeH J>KOHE ICIKIIEH KYPeceTiH aHTHOKcHAaHTTap Oap. 3imOipai mmkinei Oommaca
KEeNTIpUITeH, KyBIPBUIFaH TYpPiHAE KOomaHyra Oomanmbl. 3iMOIpHiH XUMHUSIBIK Kypambl MBIHAQJIal: BaJIMH,
JIU3WH, METUOHHH, (PeHUIIATAHWH, TPUNTO(GaH, TPEOHUH aMUHKBIIIKBUIAPbIHAH TYPaIb! [2].

OYHKIMOHAIIBIK OHIMAEP KYC €Ti Heri3iHie Keleci OMONOTHSUIBIK OENCeHi 3aTTap OaibIThLIA[IbL:
PaZMOKOPFaFbIII — TEeMip, KaNbIUH, TaFaMJIBIK TAIIBIKTAD, KaPThUIail KAHBIKTHIPBUIFAH Mail KbIIIKBUTAAPH;
KYKT1 oHenaep YIIiH a3bIK-TYIIK — TeMip, KaldbIUi, TaFaMJbIK TaJIIBIKTap, KapThlUIail KaHBIKTHIPBIIFaH
Mal KbhIIIKBUIIApbl, B TOOBIHAAFbl AopyMeHep, GOUil KbIIIKBUIBI, HOJ; aypy/IbIH IJIbIH aldy YIIiH Tipek-
KUMBUI alMapaTblHBIH JKOHE KYPEK-KaH TaMbIpiiapbl jKoHE OallIacThIK 3aTTap, JKaHyapJjapJaH ajlbIHATHIH
(kommareH), KaibIMi, MOJWKAHBIKIIAFAH Maiibl KBIIKBUTAAp. Kazipri yakpITTa TipeK-KHUMBLUT ammaparhbl
aypyJapbIMEH aybIpaThlH afaMIaplblH CaHbl alTapJbIKTail ©cTi, OHBIH ceOe0i TaMaKTaHybIHJA OaJlIaCThIK
3arTap, KOJUIareH jKoHEe KalbluiTe OaiaHbICThI [3].

OniMHIH camackl — Oy ©HIM KAaCHETTEPIHIH JKUBIHTBIFBIH OOJKAWTBIH, OHBIH KapaMJIbUIbIFbIH
KaHaFaTTaHAbIpy, Oedrimi Oip KaKeTTUIIrT OHBIH TarallbIHOANyblHA COHWKeC (OHIM YLIIH KOFaMJBIK
TaMaKTaHABIPY — (DU3HONOTHAJIBIK KAXKCTTUTIKTEPiH KaHaraTTaHAbIpyFa aJaMHBIH TaFaMABbIK 3aTTap MEH

SHEprusFa KaFuIaThIH €CKEPE OTHIPHII, PALIMOHAIIBI TaMaKTaHy) [4].
3epmmey mamepuanoapul men a0icmepi

ET eniMzaepi camachblH CEHCOPIBIK Oaranay (HU3HMKaJBIK >KOHE XMMHSUIBIK CHUIAaTTaMmajiapbl, OHIMHIH
OMOJIOTHSITBIK, KYHABLIBIFBI KOHE KaYITICi3MiK KOpceTKimTepi O0UbIHIIA OaraiaH/Ibl.
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3epTTeNreH JailblH OHIM KYPaMbIHIAFbl MaKpO- XKOHE MHUKPOIJICMEHTTEP/iH MOJIIEPi AICKTPOHIBI
MHKPOCKOIITa XY3ere acThl. DIEKTPOHIB MHKPOCKOI — YJI1 OCTiHIH KECKIHIH KOFapbl AQJIIKICH alyFa
MYMKIHIK OepeTiH Kypaja. DIeKTPOH b MUKPOCKOITA ajbIHFaH KECKIH YIII eJIeM i O0JFaHIbIKTaH, OCTTiH
KYpPBUIBIMBIH 3€pTTEyTe BIHFANUIHBI [5].

3epmmey nomuoicenepi scone 0aapObl Maioday

Et 3iM0ipMeH Tamailiia yiieceni, eTke 3iMOIp HO3IKTIMH KOHE JKYMCAKTBIFBIH Oepe anaisl. 3iMOipiae
KONTereH nmaiaansl 3arTap 0ap, oJap/blH HETi3TUIepi: acmapardH KbIIKBUIBI, aIFOMAHUN, KalnblUl, TEMIp,
MapraHel], XpoM, XOJIUH, Maiiap, TaJllIbIK, Kalpuil, HAKOTHH KBIIIKBUIEL, (hocdop, Kanuii, HaTpUid, MarHuid,
KpEMHH, TepMaHWH, JMHOJCH KBIIKBUIBI, OJieWH KBIMKBUTE, C mopymeHi [6]. Kyc eriHeH camMais
opaMaHbI JalbIHIay1a OakplIay YAriCIMEH Koca, YIII Yiri gaibiaaaiabl. JKypriziired sepTreyiiep Herizinae
3iMOipainH pynetke 2040 % KaTbiHACH KOCBUIABL. 3iMOIp KYpaMbIHAAFb! JOPYMEHIEP MEH KYHAPIIBUIBIFDI |-
KecTele KOPCETUITeH.

l-xecTe

3iM0ip KypaMbIHAAaFbI JOPYMeHAepP MeH KYHAPJbLIbIFBI T, 100 T eHiMae [2]

Kynapisl 3atTap, r Hopymenaep, mr
Axyb1zap — 9,2 C (acKOpOMHKBIIIKBLIB) — 12
Maitnap — 5,9 B, (tnamus ruapoxaopuasl) — 0,046
Kewmipcynmap — 70,9 |B, (pubodaaBun-moHonykneotnasl) — 0,19
Tanmbikrap— 5,9 B; (HuaIH, HUKOTHH KBIIKBUTEI) — 5,2

bi3, eH ammpiMeH, opama maWbpIHAAy VINIH IIHKI3aTTapbIMBI3 O€H KamnTama MaTephaIaapbIMbBI3IbI
KaObUTAan anamMbi3. Byt skep/ie KoJMgaHbpUIaThIH €T — KypkeTaysiK eTi. ET 4 °C Temrieparypana 00myhl THIC.
CoCBIH OHBI CYHEKTEepiHEH aXKBIPATHIT, OOIIICKTCHMI3.

Hompaeyimrepai  kKaOburmaiiMbrd.  3iMOIp  YKKIINTEH JKakchlanm — oTKizutemi. Omapabl — eTIieH
apamactelpaMbl3. KelliH eTTi caaMachIMEH apayacThIpaMbl3. bi3re KaeTTi 3aTTap CaHbBIpayKyJIaK,
KYMBIPTKA, aCKOK, KEJIaTHH.

CaHpIpayKyJIakThl Kybin, OemmrekreiiMiz. 100 °C temneparypaga 10 MuH Kybipambi3. JKYMBIPTKaHBI
100 °C remmepatypana 15 MuH KallHATHIN aibir, OemmekTeliMi3. bopia apamacteipsin 180 °C TemmepaTtypana
45 MUH micipim, Tarsl CAIKbIHAATHIN anaMbl3. CankeiHaatynsl 10 °C temneparypasaa 2 car Kyprizemis. OHIM
KYpPaMbBIH/IaFbl aKybl3, Mai, BUIFaJIIBUIBIKTHIH MOIIIICPIIK KAaThIHACH KOOiHeCe IIbIFapbUIaThIH ITUKi3aT
camacelHa OalIaHBICTBI. 3EPTTENHTeH VATUICPAIH OJICKTPOHIBI MHKPOCKON  apKBUIBI  aJbIHFaH
PEHTIeHOTrpaMMachl 1-CypeTTe KOpCeTiIreH.

1 2 3 4
onHaa wkana 8514 wwn. Kypoop: 0,000

k38| [onHaa wkana 8514 wn. Kypoop: 0,000

a) 3iMOipMeH OalbITBIIIMaraH opama 6) 3iMOipMeH OalibITEUIFaH Opama
1-cypert. 3epTTeNiHTeH YATIepIiH dJICKTPOHAB MUKPOCKOIT aPKBIIBI aIBIHFAH PEHTTEHOTPaAMMAacChl

AnbIHFaH HOTWXKeNep OOMBIHINA TOXIpUOE YIATUICPiHIH XUMISUIBIK KypaMbl MUHEPAJJIBI 3aTTap MEH
TopyMeHIepre oTe Oail. 3epTTey HOTHXKeCi OOWBIHINIA KYPKETaybIK CTIHIH caJMajabl OpaMaHBIH Kypambl
OaNbITBUIEL.

3epTTeNreH YATIIepAeri XUMUSUIBIK 3JEMEHTTEPIH Kypambl 2-KecTele KepcerinreH. Kypamsr
OofibIHIIA 3IMOIpMEH OalBITBIIFAH OpaMaia MUHEPAIIbl 3aTTap CaHbl JKOFaPhl EKEHIITT aHBIKTAJIIbI.
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2-xecTe
3epTTeireH yarinepaeri XuMHsIbIK 3J1eMEHTTePAiH KYpambl
XUMHSIIBIK 2JIEMEHTTEP Kypamsl, %o
Yurinep
(0] Na Mg P Si S Cl K Ca
KypaMmbl OaliBITBUTFaH OpaMa 26,80 | 29,05 0,65 7,93 0,27 1,02 30,72 3,59 0,85
Kypawmer GaiibiTeiMaran opama | 25,75 30,06 0,50 7,02 - 0,62 31,88 3,69 0,35

YChIHBUIFAH KaHA TEXHOJOTHS KYC €Ti JKOHEe OCIMIIK HIKi3aThIH KOJIJaHy apKbUIbI JalbIHAAIFAH €T
OHIMI OHIMHIH >KOFapbl camachlH CaKTall, LIBIFBIM MOJIIIEPiHIH apTyblH KaMTaMachl3 €Tyre KOMEKTEecenl.
3eprrenren yarinepain ICP-MC macc-cneKTpoMeTpiHAe allbIHFaH HOTHKENEpl 2-CypeTTe KOPCETUIreH.

1

ram 3NEKTPOHHDE MZDBPaKEHME 1 [ e

1mm 3nekTpoHHoe wzofipaieHue 1

a) KypaMbl OafbITBIIMaFaH opaMa 0) KypaMbl OaWBITBIIFaH OpaMa
2-cypert. 3eprreninres yariepair ICP-MC macc-crieKTpoMeTpiH/e ajJblHFaH HOTIKETIep

Jlaiipln eHIM Oerje AoM MEH HWiCCi3, OpraHOJeNTUKAIBIK KepceTKimTepi (Typi, TyCl, Hici, KOHCHCTEH-
IUSICHI) ©31HE ToH Kenyi Thic. OChIHIAN KaFmaiinapa jkacaiblll OTBIPFaH OHIMIe dPTYPJIl XOII uic Oepyri
TaraMJIBIK TOJIBIKTBIPFBIIITAP/IBI KOJIAHY TTiH TUApO(UIbIl KACHETTEPiHIH XKOFaphLIaybIHa, TOM )KOHE XOII
MiC KaCHeTTEpiH KaJbINTacThIPYy Ia, )KaFbIMIbBI TYC JKOHE OHIMICP/IiH IIBIFBIMBIH ©CIPYy/Ie MaHBI3bI 30P.

A,, OakpUIaHFaH OpaMaHbBIH cakKTally KaOureTi 48 caF ©TKeH COH Jia cy OeJICeHIUTITIHIH MOHI MEeKTi
MOHHEH acmaiinel. Herisri mekreysi Mo 0,95 Kypaiinsl.

ETTiH butFan ycrarplm KaOUIeTiHE BUIFAl MCH MaMIbIH CaHIBIK KaTBIHACHI, KYCTHIH JKacbhl, €TTiH
KETiyl, KbIIIKBUIBUIBIFGI, CAKBIHIATY >KaFJaibl, cakTanmybl acepi O0ap. CyzapiH OeJICeHIUTIriHIH e3repyl
3-cyperTe KopCeTilireH.

bIBK Tannmaneabim aneiaFad Ne 2 enim 82,50 % kypanbl. Kamran Ne 1, Ne 3 yarinep bIBK sxakchl,
eHIMII OipikTipin Typyfa KaOinerti. bipak Oakpuiay ynriciHe >kakblH OONFaHIOBIKTAH, pelenTypa OoibIHIIA
Ne 2 enim TaHIAIBI.

Pyner eniMiHe 3iMOIpi YKKIIITEH OTKI3ill KOCKAHHAH BUIFAIBLUIBIK KaHa eMecC, bUIFal OaiaHbIC-
TBHIPFBIII KabiseTi ae xorapnail Tyceni. Kypamsl 3iMOipMeH OalbITBUIFAH PYJCTTIH bUIFall OaiIaHBICTBIPFBILI
KaOlUIeTIHIH e3repici 4-cypeTTe OepisreH.
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4-cyper. bliran GaiiaHBICTBIPFBILI KaOLIETIHIH ©3repy IuarpaMmach

KopbIThIHBIIANH  Kene, 3epTTey HOTHXKEJICpiHIH KepceTkimrepi OoibiHmAa No2 yITi KOFapFhl
KOpPCETKIIIKe ue 00Jpl. OHIMIe OpraHOIENTUKANBIK Tajay Kacanasl. MpaMopIbl opama eHiMiHe 5 0aIblK
MOHMEH 0ara KOMbUIABI.

Kopovimuinowsi

OpaMaHbIH XUMHSUTBIK, KYPaMbl, TAaFaMIBIK KYHIBUIBIFI, (QU3UKA-XUMUSIIBIK, YHKIIMOHAIIBI-TEXHOJIO-
THSJTBIK KACHETTEpi aHBIKTANAsl. KOphITa KEeNreHzae, KyC CTiHCH calManbl pyJeT daiblHaayaa 3iMOipMeH
OaWBITHIIBIT, JNAWBIH OHIMHIH ©3IHAIK KaCHeTiH, OpraHOJENTHKAIBIK KOPCETKIINH, OHIMHIH CalachiH,
TaraMJIbIK KYH/BUTBIFBIH apTTHIPY CEKINII Maceenep KapacThIPbUIIbI.
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3.1. Kobxkacapora, M.K. Kaceimoga, I'.0. OpeimbeToBa, JK.H. Kaitnoa

CoBeplieHCTBOBaHUE TEXHOJIOTHH MPOU3BO/ICTBA PYJieTa ¢ HAYMHKON U3 NTHLBI

HccnenoBarenbckas paboTa MOCBSIIEHa IPOU3BOJCTBY pyJeTa U3 MHIACHKH. TEeXHOJIOTH NpeaycMaTpHUBaroT
oboramenne Msca ITHIE IMOUpPEM C HEeNbI0 HMOBBIICHUS €ro MUIEBOH neHHOCTH. OBOIIY, KOTOpHIC HC-
TOJB3YIOTCST B TIPOM3BOJCTBE pyJeTa, O4YEHb IIOJIE3HBI MO 370pOBbSl deloBeka. B manHOH pabote
NIPEJCTABICHO COBEPLICHCTBOBAHME IIPOU3BOJACTBA TEXHOJOTUU pyjleTa M3 HHACHKH, DPAaLUOHAIBLHOE
UCHOJIb30BAHUE PACTHTEIBHOTO CBHIPbS C MCHOJb30BaHHEM 3()(EKTHBHBIX HOBBIX PELENTYPHBIX CMeCEH.
HccnenoBaHbl cMECH COCTaBa PELENTYPh, (yHKIMOHAIBHO-TEXHOJIOTMYECKHE CBOMCTBA, IHUILEBast U OHOJIO0-
TMYECKasi IIEHHOCTb, BBIABICHBI A (eKTHBHBIE pexiMbl 00paboTku. OnpeseneHbl KayeCTBeHHbIE U (HU3UKO-
XMMHYECKHE CBOMCTBA MPaMOPHOIO pyJieTa U3 NTHII, 00OTaleHHOW UMOUpeM. Y CcoBepIIEHCTBOBAHA TEX-
HOJIOTHSI IPOU3BOJICTBA 00OTAIIEHHOTO pyJIeTa U3 NTHIIBI X COCTaBJIeHa HOBas pernentypa. Hosas texHomorus
PEKOMEHyeTCs B IIPOU3BOJCTBE MACHOU IIPOIYKIIUH.

Kniouesvie cnosa: wHneiika, MMOHMPB, PYNET, TEXHOJIOTHs, HAYMHKA, PEIENTYpa, IOJE3HBIC MPOIYKTHI,
JIUETHYECKUH TPOJTYKT.

Z.1. Kobzhasarova, M.K. Kassymova, G.E. Orimbetova, Zh.N. Kaipova
Perfection of production technology of rollwith filling from the poultry

The research work is devoted to production of Turkey roll. It is possible to enrich poultry meat with ginger, to
increase its nutritional value. Vegetables that are used in production of rolls are very useful for human health.
Therefore it is possible to include in diet roll from bird. This work presents improvement of production tech-
nology of Turkey roll. Rationally using vegetable raw materials with use of effective, based on new prescrip-
tion mixtures. The mixture composition in formulation, functional and technological properties, nutritional
and biological value, identified effective treatment regimens. The qualitative and physico-chemical properties
of marble roll from poultry enriched with ginger are determined. The production technology of enriched poul-
try roll was improved and new formulation was developed. The use of new technology in production of meat
products is recommended.

Keywords: turkey, ginger, roll, technology, toppings, recipe.
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Dairy productivity of genetic sources of selection camel stock
in the south of Kazakhstan

For increasing the productivity of camel’s milk and meat in Kazakhstan is necessary to expand the area of
breeding of native breeds of camels. For improving zootechnical parameters and increasing productivity of
Kazakh Bactrian camels and Turkmen Arabian camels is necessary to hold out measures for development se-
lective aspects on breeding of high-productive genotypes of camels with the taking into the account of availa-
ble gene pool of purebred and hybrid animals. It is necessary to use breeds of camels with the limited gene
pool and also breeds which can be met in Kazakhstan for selective reasons. The purpose of this work is detec-
tion of features of dairy efficiency of genetic sources of camels of Kazakh population of Arvana and Bactrian
camel for development selective aspects of highly productive genotypes of camels taking into the account
available gene pool of purebred and hybrid camels of South Kazakhstan and Almaty areas. For establishment
the dairy efficiency of camels was carried out monitoring on detection of average daily milking and fatness of
milk in specialized camel farms «Syzdykbekov A.», «Usenov N.», «Daulet-Beket» and «Bagdat». In these
camel farms was carried out individual account of milking at examined camels. Received data on the carried
out researches of milk productivity of camels of the milch herd confirm data on high content of fat in milk of
the Kazakh Bactrian, at the same time milking at this breed is at the very low level. In the base farms of milk
productivity area genetic sources of camels of different populations on dairy efficiency have their own genet-
ic features. At the same time milking camels of Arvana breed are effective for breeding on the South of Ka-
zakhstan for development of milk industry. It is necessary to maintenance their high variation at increasing
the total milking level, because it causes as source for selection. The positive connection between variability
of milking and level of productivity allows hoping on significant increasing of diversity at improvement of
feeding and storage, which leads to increasing of selective differential and in result it will improve effect of
selection. In the presented research work are formed selective and tribal herds of camels of different geno-
types by the estimation of their dairy efficiency.

Key words: dairy efficiency, camel, Kazakh population, genetic source.

Introduction

Camel husbandry is one of the effective areas of desert, semi-desert and dry steppe zones. Kazakhstan
has huge areas of semi-desert, desert and steppe pastures, where camel husbandry is intensively develop-
ing [1].

At present, the use of camels as productive animals, from which milk, wool, meat are obtained, is be-
coming increasingly important [2].

The Republic of Kazakhstan is traditionally one of the world’s leading manufacturers of camel milk.
One of the urgent problems of productive camel husbandry is sustainable development of dairy camel hus-
bandry, caused by excess of demand for camel milk over the real possibility of its production. The main fac-
tor in control the increase in the production of camel milk for complete satisfaction of needs of the domestic
and foreign markets is, firstly, low dairy productivity of animals; secondly, small number of specialized
dairy type in relation to the total number of heads [3].

Content of individual components in the milk of camels varies depending on the lactation period, the
season of the year, feeding, species and breed belonging [4].

Camels are distinguished by quite high dairy productivity. Dairy productivity in camels rises with each
subsequent lactation. The highest milk yields in Bactrian camels were recorded on the fourth and fifth lacta-
tion. Old camels reduce the intensity of lactation. One-humped camels for dairy productivity are approaching
some cultivated breeds of cattle [5]. Dairy productivity also depends on the age of the animal. From the third
to the seventh lactation period, milk yielding capacity increases, and from the eighth — decreases [4]. The
lactation period in camels lasts 18 months [1; 6].

Bolat-ool Ch.K. and others [4] note that small milk yielding capacity is explained by the fact that selec-
tive breeding has not been carried out for a long time in the direction of increasing milk yielding capacity:
the main attention was paid to the pack and riding camel qualities.
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To increase camel milk and meat production in Kazakhstan, it is necessary to expand the range of
breeding domestic camel breeds. A camel breed with a limited gene pool is a group of domestic animals that
are rare and do not have analogues in the world, necessary for use in selective breeding purposes and that is
in danger of extinction. These include Dromedary camels of Kazakh type: arad, bai-nar, baidara. Local camel
breeds are breeds that occur only in one country. These include Kazakh Dromedary camels. To improve
zootechnic parameters and increase the productivity of Kazakh Bactrian camels and Turkmen Dromedary
camels, it is necessary to conduct measures to develop selective breeding aspects of breeding highly produc-
tive camel genotypes, taking into account the available gene pool of purebred and hybrid animals.

Kazakh breed of Bactrian double-humped camels is the main planned breed that specializes in dairy and
meat-and-wool production. The main method of increasing the dairy productivity of Kazakh Bactrian camels
is pure breeding. According to A. Baimukanov, the most promising are animals corresponding to the follow-
ing selection parameters: live weight of 600-650 kg, dairy productivity for 12 lactation months of 1000—
1200 liters of commercial milk, with a fat content of 5.0-6.0 %. Kazakh Bactrian camels of improved type
have commercial milk yield for six lactation months 426.0 kg. Kazakh Bactrian camels of desired type are
superior to the improved type by the commercial milk yield by 164.7 kg. According to D.A. Baimukanov,
Kazakh Bactrian camels have high frequency of milk yield of 0.84-0.92. Therefore, the first lactation can
predict the milk yield of the second and subsequent lactation. Z.M. Mussayev and A. Baimukanov believe
that camel husbandry in Kazakhstan should develop due to the increase in the number of purebred Kazakh
Bactrian camels, which differ in their conformation and productivity, depending on their belonging to a par-
ticular zonal type [6].

The above authors in Kazakh breed of Bactrian camels distinguish the following types: Kyzylorda,
Ural-Bukei and South Kazakhstan. The most numerous is Kyzylorda type. A. Baimukanov believes that po-
tential of milk yield of Kazakh Bactrian camels reaches 2200 kg without significant reduction in fat content
of 12 % in milk. In connection with this, in the conditions of South Kazakhstan region the number of Kazakh
Bactrian camel heads of milk type is increasing annually [6].

To increase genetic similarity of offspring with outstanding ancestors in camel husbandry, a moderate
inbreeding is practiced. Kazakh Bactrian camels from moderate inbreeding in the conditions of Suzak district
of South Kazakhstan region have commercial milk yield for 12 lactation months in amount of1367 liters. Le.,
genetic potential of milk yield for lactation exceeds 2700 kg. According to D.A. Baimukanov and others,
purebred Kazakh Bactrian camels mostly have an average daily milk yield at the third lactation month in
amount of 5.0 liters with a milk fat content of 5.6 %. In hybridization in camels, the milk yield for 12 lacta-
tion months varies from 19-25 liters in kospak to 45-65 liters in kurt-nar [6].

D.A. Baimukanov and others established the relationship of hypodiploidy with the age of animals and
dairy productivity level. The higher the dairy productivity, the higher the physiological hypodiploidy. At
that, in camels of the first lactation the physiological diploidy index is significantly lower than in adult cam-
els. D.A. Baimukanov, A.Baimukanov, B.L. Koshshan studying selection-genetic parameters of Kazakh
Bactrian camels in the conditions of the Caspian lowland of Mangistau region found that between the live
weight and milk yield a negative phenotypic correlation »=—-0.21 is observed. Between the average daily
milk yield and fat content in milk, a negative correlation » =—0.45 is also observed. Further, the authors note
that the maximum milk yields are observed in Kazakh Bactrian camels having a live weight from 540 kg to
590 kg. For 1 kg of the live weight, the above-mentioned camels produce 1.5-1.8 kg of milk. In the condi-
tions of South-Western region of Kazakhstan, Kazakh Bactrian camels have an average daily milk yield at
the third lactation month in amount of 6.0 kg with a milk fat content of 5.3 %. B.L. Koshshan,
A. Baimukanov, D.A. Baimukanov believe that with purebred breeding of Kazakh Bactrian camels, it is nec-
essary to conduct a strict selection by conformation, birth rate and milk yielding capacity indices. Due to
this, it was possible to increase milk yield for 6 lactation months from 720 kg to 918.1 kg in the conditions of
LLP «Taushyk» of Tupkaragan district of Mangistau region. Ye.T.Turlybayev believes that in the selection
of purebred Kazakh Bactrian camels, the attention should be paid tolearselection. During the year, Bactrian
camels give milk in amount of 600-800 kg, and Dromedary camels in amount of 1000-2000 kg and
more [6]. In the conditions of Kyzylorda region, Kazakh Bactrian camels are characterized by high dairy
productivity, due to the uniformity of milk production during the entire active lactation period.

The milk yield depends on species belonging, blood ties of hybrids, pasture and fodder conditions,
technology content and other factors.

As the blood tiesof Dromedary camel increase, the milk yielding capacity increases, and vice versa,
with increase in the blood ties of Bactrian camel, the dairy productivity decreases. In addition, decline in the
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dairy productivity in the interval between the 3™and 6" lactation months directly depends on pasture
conditions and growth of colts.

Introduction of additional evaluation and selection by the milk yielding capacityratio in the practice of se-
lection breeding of Kazakh Bactrian camel by the milk yielding capacityallows to increase milk production by
15-20 % and live weight by 7.5-10 % in comparison with the traditional method of selection. Using producers
of Kazakh Bactrian camel of the western population in crossing with hybrid dams allows to increase the content
of milk fat and protein in milk. Three-way crossing is widely used to create a collection stock of hybrid camels.
The use of Kazakh Dromedary camels in inter-species crossing allows to increase the absolute fat content in
milk by 12 % in comparison with Turkmen Dromedary camels. Therefore, development of hybrids by three-
way inter-species crossing is one of the promising directions in the dairy camel husbandry [1].

According to the results of studies of scientists (Mehaia et al., 1995; Aljumaah et al., 2012) one of the
main factors determining composition of dairy camel milk is the camel breed [7, 8]. The research data of
D.A. Baimukanov and others [9] show that the average daily milk yield of Kalmyk Bactrian camels is 3.4 kg,
of Kazakh Bactrian camels is 6.8 kg, of Kazakh type arvans is 13.5 kg, of Kazakh Dromedary camels is
9.9 kg, of hybrid F'2 (mother is Kazakh typearvan, father is Kalmyk Bactrian camel) is 8.3 kg, and of hybrid
F2 (mother is Kazakh Dromedary camel, father is Kalmyk Bactrian camel) is 9.7 kg. In the inter-species
hybridization of Dromedary camel dams with producers of Kalmyk Bactrian camel, intermediate inheritance
of the fat content in milk (4.1-4.5 %) is observed. According to the results of this study, D.A. Baimukanov
and others recommend to practice in the dairy camel husbandrythe pure breeding of arvan of Kazakh inter-
breed type, Kazakh Dromedary camel, Kazakh Bactrian camel and inter-species hybridization of Kazakh
Dromedary camels with Kalmyk Bactrian camels.

Genetic variety of camels with the help of DNA technology is actively studied in many laboratories of
the USA, EU, Saudi Arabia, India, South Africa. This situation is due to the fact that breeding of these
animals and processing of their products areimportant economic component of many countries of the world,
and molecular genetic monitoring of the state of populations is necessary to maintain the biodiversity [10].

The purpose of this work is to determine specific features of the dairy productivity of genetic resources
of camels of Kazakh population arvan and Bactrian camel to develop selection breeding aspects of highly
productive camel genotypes, taking into account the available gene pool of purebred and hybrid camels of
South Kazakhstan, Zhambyl and Almaty regions.

Materials and research methods

Selection of milking camels by genodiagnostics using DNA technology. The dairy productivity was de-
termined by carrying out periodic control milking operations [5]. To establish the dairy productivity of cam-
els, a monitoring was conducted to determine the average daily milk yield and fat content in specialized
camel farms «Syzdykbekov A», «Ussenov N», «Daulet-Beket» and «Bagdat». The age of camel dams stud-
ied by the dairy productivity is 7-15 years.

The dairy productivity of camels was taken into account individually by the method of control milking
operations, twice a month. The monitoring was carried out during 6 months, i.e. from April to September.
The milking operation was done twice a day by hand, with the colt’s admit: at 7 a.m. and 7 p.m. During the
monitoring, the colts were kept apart from the camel dams. For good milk secretion when milking camelsthe
colts were admitted to camels and then they were separated for further milking operation. Then, after
completing the milking operation, the colts were admitted to the camels. Information on the number of cam-
els, their breed, number of camel dams, and male-producers studied by the dairy productivity are given in
Table 1.

Table 1
Monitoring results of peasant farms for camel breeding
. Number of N“‘.nber of COltS. stud- Number of male- | Number of camel
Organization Camel breed ied by the dairy
camels, heads .. producers, heads dams, heads
productivity, heads
PF «Syzdykbekov Ay 102 Arvan 50 2 50
PF «Ussenov N» 102 Arvan 50 2 50
LLP «Daulet-Beket» 102 Arvan 50 2 50
PF «Bagdat» 102 Kazakh Bactrian 50 2 50

Note. PF — peasant farm; LLP — limited liability partnership.
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In order to establish the dairy productivity level, an individual record of the milk yield was conducted in
experimental camel dams of the peasant farms «Syzdykbekov A», «Ussenov N», LLP «Daulet-Beket» and
PF «Bagdat» by carrying out the control milking operations (Table 2). At that, we determined the variability
of milk yield, fat content in milk of camel dams in the studied peasant farms.

Results and discussion of results

Data from the studies of the dairy productivity of the milking camel dams confirm the high fat content
in the milk of Kazakh Bactrian camels, i.e. it is from 4.5+0.06 % to 4.7+0.08 %, while the fat content of the
milk of arvan camels in all three farms shows poor results (Table 2).

Table 2
Variability of dairy productivity of arvan camel dams
of «Syzdykbekov A.» and «Ussenov N.» peasant farms by months (n = 50)
Breed Milk yielding Months On the
capacity April | May | June [ July | August [ September | average
PF «Syzdykbekov A.» of Arys-Turkestan region
Morning milk yield | 5.4+0.07 | 5.4+0.07 | 5.9+0.09 | 5.940.09 | 5.740.08 | 5.9+0.09 | 5.740.05
Evening milk yield | 5.8+0.09 | 5.9+0.09 | 6.3+0.07 | 6.240.07 | 6.0+£0.09 | 6.4+0.06 | 6.1+0.05
§ |Fora day 11.2+0.1 11.3£0.1 12.240.1 | 12.1+0.08 | 11.7+0.1 12.3+0.1 | 11.8+0.07
E For a month 336 339 366 363 351 369 354
Fat content, % 4.2+40.02 | 4.240.02 | 4.3#0.02 | 4.240.02 | 4.1+0.03 | 4.2+0.02 | 4.2+0.01
Cv 13.75 13.05 10.37 9.84 12.82 12.41 12.74
PF «Ussenov N.» of Arys-Turkestan region
Morning milk yield | 6.0+0.09 | 6.5+0.11 6.8+0.08 5.940.1 5.7+0.1 6.1£0.09 | 6.2+0.07
Evening milk yield 6.5+0.1 7.2+0.1 7.3+0.1 6.4+0.14 | 6.3£0.15 6.5+0.1 6.7+0.06
§ [Fora day 12.540.1 | 13.7+0.09 | 14.1£0.1 | 12.3+0.12 | 12.0+0.13 | 12.6+0.1 | 12.9+0.09
E For a month 375 411 423 369 360 378 387
Fat content, % 3.9+40.03 | 4.0£0.03 | 4.2+0.02 | 4.0+0.03 | 3.9+0.03 | 4.0+0.03 | 4.0+0.02
Cv 15.23 14.44 13.15 15.25 15.87 15.23 15.82
LLP «Daulet-Beket» of Pribalkhash zone
Morning milk yield | 4.3£0.07 | 4.4+0.08 | 4.6+0.08 4.3+0.1 4.5+0.1 4.5+¢0.12 | 4.4+0.04
Evening milk yield | 3.9+0.07 | 4.2+0.07 | 4.6+0.09 | 4.1+0.09 | 4.2+0.09 4.4+0.1 4.3+0.04
§ [Fora day 8.2+40.1 8.6%0.1 9.2+0.2 8.5+0.2 8.6+0.17 | 8.9+0.22 | 8.7+0.07
E For a month 246 258 276 255 261 267 261
Fat content, % 3.9+40.04 | 4.1+0.04 | 4.0+0.04 | 4.1+0.04 | 3.9+0.04 | 4.0+0.04 | 4.0+0.02
Cv 11.2 11.3 12.4 15.4 14.4 17.6 14.2
PF «Bagdat» of Karatau-Moiynkum region
S |Morning milk yield | 3.2+0.04 | 3.3#0.05 | 3.440.04 | 3.3+0.06 | 3.3+0.05 | 3.4+0.05 | 3.3+0.02
% Evening milk yield | 3.1+0.05 | 3.3+0.04 | 3.3#0.03 | 3.240.05 | 3.240.05 | 3.2+0.04 | 3.2+0.02
@ |For a day 6.3£0.07 | 6.6+0.08 | 6.7+£0.07 | 6.4+0.11 6.5+0.1 6.6£0.07 | 6.5+0.04
< |For a month 189 198 201 192 195 198 195
§ Fat content, % 4.5¢0.06 | 4.740.08 | 4.4+0.09 | 4.7+0.08 | 4.5£0.06 | 4.7+0.08 | 4.6+0.03
M |Cv 14.8 15.0 12.7 23.2 21.4 15.0 17.1

The conducted researches once again testify the low milk yield of Kazakh Bactrian camels. Studies of
the variability of milk yield, milk fat content in the milking camel dams during 6 months of the bred live-
stock farm specialized in breeding the milking camels, LLP «Daulet-Beket» in Pribalkhash zone, show that
these indicators by the studied months increase from 8.2+0.1 kg to 9.2+0.2 kg on the average daily milk
yield and on the fat content from 3.9+£0.04 % to 4.1=0.04 %, respectively. At that, the coefficient of variation
(Cv) is from 11.2 to 17.6 %. The morning yield for 180 days on the average is 4.4+0.04 kg and the evening is
4.3+£0.04 kg.

In Karatau-Moiynkum region (PF «Bagdat»), Kazakh Bactrian camels (Table 2) show a somewhat low-
er productivity compared with the relatives of Pribalkhash zone. At that, the average daily yield of the camel
dams from the selection breeding stock from April to September is from 6.7+0.07 kg to 6.7+0.07 kg in the
animals of PF «Bagdat», the fat content in the milk is from 4.4+0.06 % to 4.7+0.08 % and the dynamics of
the coefficient of variation from April to September is 17.1 %, respectively.
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The data show that the milking camel dams of LLP «Daulet-Beket» produced more milk than the ani-
mals of PF «Bagdat» by 49.5 %.

The dairy productivity limit in the studied individuals of LLP «Daulet-Beket» is from 6.5 kg to 11.0 kg,
this figure for individuals of PF «Bagdat»is from 5.8 kg to 7.5 kg.

Their high variation, with increase in the total milk yield, is important to maintain in the future, as it
serves as a source for selection. And this leads to increase in the selection differential and, ultimately, in-
creases the efficiency of selection.

Conclusion

In the basic farms of the dairy productivity direction, the genetic resources of camels of different
populations for the dairy productivity have their own genetic characteristics.

At that, the milking camel dams of arvan breed are effective for breeding in the south of Kazakhstan in
the dairy industry development. The average daily yield of the milking camel dams of the selection stock is
11.8+0.07 kg in the animals of PF «Syzdykbekov A.», and 12.940.09 kg in the animals of PF «Ussenov N.».

Their high variation, with increase in the total milk yield, is important to maintain in the future, as it
serves as a source for selection. The positive relationship between the variability of milk yield and level of
productivity allows to hope for a significant increase in diversity of improved feeding content, which leads to
increase in the selection differential and ultimately increases the efficiency of selection.
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Onrycrik Kazakcranaarbl ecipljieTiH TyiesiepaiH ceJIeKIUSIIbIK
TA0BIHBIHAAFbI T€HETUKAJIBIK KOPJAPBIHBIH CYT OHIMALTIri

Kaszakcranza Tyiie cyTi MeH eTiHiH OHIIpiTyiH apTThIPY YILIiH TYHEeHIH OTaHIBIK TYKbIMIAPBIH OCipy aiiMarbIH
KeHeHTy KaxeT. Kazak OakTpmaHbl MEH TYPKIMEH ApOMENapiapbIHBIH 300TEXHHUKAIBIK IapaMeTpiepiH
JKAHAPTY JKOHE OHIMALIINIH apTThIPy MaKCaThIHAA Ta3a TYKbIMIBI )KOHE THOPHATIK MaJIbIH KOJIaHBICTAFbI
TeHAIK KOPBIH €CKepy apKbUIBl TYHEHIH OHIMAIMIri >KOFapbl TEHIIK THUNTEPiH OCIipyIiH CeNCKIMSIIBIK
HeTi3AepiH 93ipyiey OOWBIHINA ic-ITapanap Kyprizy KaxeT. CeleKIMsIIbIK MaKcaTTa TeHIK KOPbI MIEeKTeyli
KoHe Tek KaHa KasakcTaHga Kes[eceTiH Tyie TYKbIMAApbIH naipanany kepek. OChl KYMBICTBIH MaKCaTbl
Onrycrik Kazakcran joHe AJMaThl OOJNBICTAPBIHAAFEI Ta3a TYKBIMABI JKoHE THOPUATIK TyHenepaiH reHIiK
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KOpBIH €CKepy apKbLIbl OHIMIUIIri >KOFapbl TeHAIK THOTI Tyienepai ecipyldiH CeJIeKUHsIIbIK Heri3aepiH
a3ipsey YuIiH apyaHa )oHe 0akTpuaH Ka3ak MOMyJIILUSICH TYHeJIepiHiH reHeTHKAIBIK PECYpCTapbIHAAFbI CYT
OHIMIUITIHIH epeKUIeNiKTepiH aHbIKTay O0o0bIn Tadbuiapl. TyienepaiH CyT OHIMIUIINIH aHBIKTAy YIIiH
«CeapikOexoB A.», «YceHoB H.», «Jlayner-beker» xone «barmar» Tyle ecipeTiH MaMaHIaHIBIPHUIFAH
nrapya KOKaJIbIKTapbIHAA CYTTIH OpTalla TOYJIKTIK CaybIMbIH )KOHE OHBIH MAiJIBIFbIH aHBIKTay OOMBIHIIA
MOHUTOPHHT Kyprizingi. CayblH TaOBIHBIHAAFEI TYHENepOiH CYT OHIMAUIIIH 3epTTeyinepi Kasak
OaKTpUaHBIHBIH CYT KYpaMmblHAA MaiblH MeJIepi KOFapbl CKCHJINiH MdNeNe/, COHbIMEH Karap CyT
caybIMbl ©Te TOMEH Oouyiibl. OHIMIUTIKTIH CYT OaFbITBHIHAAFBI OCBIHIAW ILIapya KOXaJbIKTapblHAA CYT
OHIMIUIIrT OOWBIHIIA OPTYpPJ NOMy/SIUMSIIAFBl  TYWIEPAIH TeHETHKANBIK pecypcTapblHIa O3iHIIK
esremenikrepi 6ap. CoHbIMEH Oipre CyT HHIYCTPHUACHIH JaMBITY/la CaybIH/Ibl apyaHa TYKbIMBIHBIH TYHenepin
Ka3zakcraHHbIH OHTYCTIiTiHAE ecipyae THiMII Oonbin caHamaabl. JKammbl cayblHIBI apTThIpyda OJApIbIH
OCBIHJAM >KOFapbl BApHANMSCHIH UIrepifie KaJbIITHI YCTay KaxkeT, cebebi on ipikTeymiH Ke3i OoJbIn
TaObuianel. CaybIHHBIH ©3repyi MEH OHIMIUTIK JIeHreili apachlHIarbl OH OalIaHBIC, a3bIKTAHIBIPY MEH
Oarynsl  KAKCapTyIBIH TYpJepiH KeOeHTyre CeHIM apTTBIPBUIAJBI, HOTIDKECIHIE — CEJEKIHSIIBIK
mudepeHIma >KoFaphlIan, aKeIpbIHAA, IpIKTey HOTIXEIIT oceni. Ochl 3epTTey KYMbICTa CYT OHIMIUIITIH
Oaranmay apKpUIBI OpPTYpJII TEHMAIK THITETI TYHWENEpIiH CEJNCKIVSUIBIK JKOHE TYKBIMIBIK TaOBIHAAPH
KaJIBINTACTBIPBLIBL.

Kinm ce30ep: cyT eHIMAiNITI, TYHe, Ka3aK MOMYJISLUHICH, [eHETHKAJBIK KOpJIap, OHIMIIIK IeHIeili.

2.K. Anqunsoekona, I'.C. A6yos, H.H. Annbaes

MoJiouHasi NPOAYKTHBHOCTH FreHETHYECKUX PecypcoB BepO/I10/10B
CeJIEKIIMOHHOTO cTajAa Ha re Ka3axcrana

Jlnst yBenmMdeHUs NPOM3BOJCTBA BepONIOKBEr0 MoJoKa M Msica B KaszaxcraHe HEOOXOAMMO pacUIMpeHHe
apeaia pa3Be[eHHs] OTEUECTBCHHBIX ITOPOJ BepOIIoI0B. B mensx coBepIIeHCTBOBAHUS 300TEXHOJIOTHIECKIX
HapaMeTPOB U IMOBBILIECHHS MPOJYKTHBHOCTH Ka3aXCKUX OAKTPUAHOB M TYPKMEHCKHMX APOMENapoB HEO0OXo-
JMMO TPOBEACHHUE MEPONPHUATHH MO pa3pabOTKe CENEKUMOHHBIX acHEKTOB BBIBEICHHS BBICOKOIPOIYKTUB-
HBIX T€HOTHIIOB BEPOIIO/IOB € YYETOM MMEIOIIErocs reHo(OHJa YHCTONOPOJHBIX U TMOPUIHBIX KUBOTHBIX.
B cesieKIHOHHBIX 1IeNsAX He0OX0ANMO HCII0Ib30BaTh MOPO/IbI BEPOIIOIOB ¢ OrPaHUYEHHBIM TeHO(OHIOM U Te
TIOPOABI, KOTOpBIE BCTpedaroTcsi Toibko B Kasaxcrame. Llempro maHHON pabOTHI SIBISETCS ONpENEICHHE
0CcOOCHHOCTEH MOJIOYHOHM INPOJYKTHBHOCTH TEHETHYECKHX PECypcoOB BEpOIONOB Ka3aXCKOW MHOMYJISINI
apBaHa M OaKkTpUaH M1 Pa3padOTKH CEeJIEKIMOHHBIX aCIICKTOB BBIBEIEHHS BBICOKOIPOIYKTHBHBIX TCHOTUIIOB
BepOJIIOJIOB C YYETOM HMeomerocs reHo(oHIa YHCTONOPOIHBIX M THOpUAHBIX BepOmonoB IOxwHO-
Kazaxcranckoii, XXam0Obuickoit 1 AnmatuHckoit obnmacreil. [y ycTaHOBICHHS MOJIOYHOM NMPOLYKTHBHOCTH
BepOIII0/I0B ObUI MPOBEJEH MOHUTOPUHI II0 ONPE/CICHHUIO CPEAHECYTOYHOIO YOS U JKUPHOCTU MOJIOKA B
CHELHATU3UPOBAHHBIX BEPOIIOIOBOTUECKUX KPECThIHCKUX X03sicTBaX «ChI3ABIKOEKOB A», «YceHoB Hy,
«[ayner-bexer» u «bargar», Ui uero ObUI NPOBEJEH MHIMBUIYaJIbHbIH y4eT Y05l MOJIOKA Y TOJOIMBITHBIX
BepOmoaui.  JlaHHbIE HCCICNOBaHMSA  MOJIOYHOH HPOAYKTMBHOCTH  BepONIIOAMI] JIOHHOrO  cTaja
CBHIETEIHCTBYIOT O BEICOKOM COJICPKaHUH JKHPa B MOJIOKE Ka3aXCKOro OakTpHaHa, BMECTE C TeM yIOH Mo-
JOKa y IAaHHOW TOpOJBI SBISETCS OYEHb HM3KMM. B 0a30BBIX XO3SHCTBAX MOJOYHOTO HAIPABICHHS
TeHETHYECKNE PeCcypChl BepOJIIONOB pa3sHBIX MOMYISIIMN 0 MOJIOYHOW IIPOAYKTHBHOCTH HMEIOT CBOHU
reHeTudeckne ocodeHHocTH. IIpu 3TOM noifHBIE BepOIIOQUIEI TOPOABI apBaHa SIBISIOTCS 3()(EKTHBHEIMU
IUIsL pa3BesieHus Ha tore KazaxcraHna B pa3BUTHM MOJIOUHOH nHAycTpuu. [lonoxurenbHas CBI3b H3MEHYNBO-
CTH YOSl U YPOBHS NIPOJYKTHBHOCTH II03BOJISIET HAAEATHCSA HA 3HAYMTENIBHOE YBEIHUCHHE Pa3HOOOpasus pu
yIy4dlIEeHHMH KOpMIICHHA. B naHHO# uccienoBaTenbckoil pabore CHOPMHUPOBAHBI CENEKUMOHHBIE U
IJIEMEHHBIE CTa/la BEpOIIIOJJOB PAa3HbIX TCHOTHUIIOB IyTEM OLICHKH MOJIOYHOH IPOYKTHUBHOCTH.

Kniouesvie cnosa: MoIoUHAsS MPOAYKTUBHOCTD, Bep6JIIOII, KasaxcCkas MNOoITyJianus, TEHETUICCKUN pecype,
YPOBEHBb ITPOAYKTUBHOCTH.
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N3y4yenne 3(p(peKTUBHOCTH OKHUCJICHUS IBYXBAJIEHTHOIO KeJie3a
B IPOTOYHOM OHOpPeaKTOpe HUMMOOWIN30BAHHBIMY ODaKTEePUAMU

B naHHO# cTaThe ONMUCHIBAETCS MOAOOP ONTHMAIBHOIO TBEPAOTO HOCHTENS Il UMMOOMIN3AIMU XEMOIHTO-
TpoHBIX OakTepwHii Ul pa3paboTKN MPOTOYHOro OHopeakTopa. B pesynbprare nMMoOmmm3anuy Gakrepuaib-
HBIX KJIIETOK BpeMsI OKHCIICHUS CBEKEH MUTATEILHOM CpeIbl OBIJIO COKPAIIEHO ¢ 6 10 4 CyTOK IIPU HCIOJIB30-
BaHMH IIJIAKA, 10 3 CyTOK — KepaM3HTa U 10 2 CyTOK — IeHonoanyperana. M3ydena apdexTnBHOCTE OKHC-
JICHUSI IBYXBAJIEHTHOTO JKeJle3a B IPOTOYHOM OMOpeakTope MMMOOMIM30BaHHEIMU OAKTEPUSIMHU IIPH pa3Jind-
HbIX KOHIIEHTPALUAX CEPHOM KHUCIOTHL. Bo Beex Guopeakropax npu koddduipenTe pa3dapieHus B uanaso-
He ot 0,051 10 0,14 4! MPON3BOANTENBHOCTD TPEXBATEHTHOTO JKENe3a I CTENeHb OKUCTICHHS ABYXBATCHTHO-
TO ’ene3a ObUTH CPAaBHUTENBHO BbICOKMMHU. HanbonbImas mpon3BOAUTEIBHOCTh TPEXBATIEHTHOTO Kese3a Obl-
na gocturayta npu pH 1,6, koTopast cocramma 1,16 ' -u™!, uro B 23,2 pasa BbIlIe, YeM B CYCIICH3HOHHOI
KynsType. Taroke MpoBeaeHbl MOJEIbHBIE UCIIBITAHNUS B IEPKOJSIIMOHHBIX KOJIOHHAX JUII CPaBHEHHUS J(MHA-
MUKH W3BJICYCHUS MEIW IPH TPAAUIMOHHON CEpPHOKUCIOTHON TEXHOJIOTHH M OaKTepHaIbHON TEXHOJIOTHH.
HcnpiTanus 1o BBIIENTAYNBAHUIO MeIX OBUIM IIPOBEAEHHI B KOJOHHAX BBICOTOM 2 M u aunamerpom 0,2 M Ha
pyZze ¢ kpynHocTbio 10 MM. B pesynbrare npoBeneHUsI MOJIEIBHBIX UCIIBITAHUH B TedeHue 155 cyTok BbIXOA
MeJM Ipu GaKTepHalbHOM BbIIIETaYNBAHUM OKa3ajics Ha 34,8 % Gomnblle, yeM MPU CEPHOKUCIOTHOM BBIIIIE-
JIaYMBaHUH.

Kniouesvie cnosa: OuopeakTop, ABYXBAJICHTHOE >KENE30, TPEXBAJICHTHOE Xeje30, Oaxrepuu, Acidithio-
bacillus, aMMoOUIM3anUs, TBEPIBIA HOCUTENb, OaKTEpUATILHOE U3BJIICUYCHUE, ME]Ib.

Beeoenue

[TocToSIHHO MCTOIIAIOIINECS 3aMmachl PEHTA0CIBFHBIX MECTOPOXKICHUH BBI3BIBAIOT HEOOXOAUMOCTh pas-
pabOTKH HOBBIX BBICOKOA((PEKTUBHBIX U IKOHOMHUYECKU MPUBIICKATEIEHBIX METOIOB M3BIICUCHUS METAIIIOB
13 OeTHBIX MECTOpOXKIeHUH [1].

B mocnenmnee BpeMs sl pyl ¢ HU3KUM COJIEPKAHUEM [IEHHOTO METallla aKTHBHO Pa3BHBAETCS METOJI
MO3EMHOT'O BBIIICIAYMBAHUS MeIH. TeM He MeHee, B CBSI3H C COKPAILCHUEM 3arlacoB OKHUCICHHBIX MEIHBIX
Py, BOBHUKAET HEOOXOIMMOCTh B IepepadOTKe yMOPHBIX py. OIHAKO TaKue pyAbl OOMICHPHHATHIMH METO-
JIAMH TIJI0XO TOJIAI0OTCSI BBIIETaYMBAHNIO. B 3TOM acrniekTe OOJBINYI0 TTOMOIIb OKa3bIBa€T OMOTEOTEXHOIO-
r'us, KOTOpas OCHOBaHa Ha TMPHPOJHON CIOCOOHOCTH XeMONMTOTpodHBIX Oaktepuit (Acidithiobacillus
ferrivorans, Acidithiobacillus ferrooxidans, Acidithiobacillus thiooxidans wn np.) pa3pyliath YIopHBIC CYib-
(bumHBIC MIUHEPATHI U BEICBOOOKIATH IICHHBIE METAILIHI [2, 3].

B HacTosmee BpeMst IPOMBINIIIEHHOE IPUMEHEHNUE XEMOJIUTOTPOMHBIX OAKTEPHA, C IIETbI0 H3BICUCHHUS
LECHHBIX KOMIIOHEHTOB M3 Py, JOCTUTJIO IIMPOKUX MAcCIITa0OB BO MHOTHX CTpaHax [3, 4].

Mamepuanvt u Memoovl ucciedosarull

OOBEKTOM HCCIIEAOBAaHUSA SBJSIOTCS IPOIECCHI BBIMICIAYMBAHKUS CYJIb(MUIHBIX PYyA H XEMOJIHMTO-
TpodHble OaKkTepuu, OKUCISIOMIME COSAMHEHHA cepbl U kenesa: Acidithiobacillus  ferrivorans,
Acidithiobacillus ferrooxidans, Acidithiobacillus thiooxidans.

B paboTe ObLIH KCITOJIb30BaHbI CIICAYIONMINE TUTATSIIBHBIC CPE/IbI:

Cpena Bakcmana, 1/im: cepa (cepnsriii nset) — 10,0; (NH4),SO, — 0,3; KH,PO, — 3,0; CaCl, 6H,0 —
0,25; MgS0O,4-7H,0 — 0,5; FeSO,4- 7H,O — 0,01; Boaa quctumnuposanHas — 1000 mut.

Cpena CunmsBepmana u Jlronarpena 9K [5]: 1-it pactBop: B 700 M IHCTHIUTMPOBAHHON BOJIBI
pactBopstor (r): (NH4),SO, — 3,0; K,HPO, — 0,5; KCl — 0,1; MgSO4-7H,O — 0,5; Ca(NO;),-4H,0 —
0,01.
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2-i1 pactBop: B 300 Mi agucTWIIMpOBaHHOM Boabl noOaBisitoT 1 mu 10 H. cepHOM KHCIOTHL M
pactBopstor 44,2 T FeSO,4-7H,0 (pH = 1,5-2,5).

Bemmunay pH 1 oKHCIUTENTEHO-BOCCTAHOBUTEILHEIN moTeHInan (Eh) nccnexyeMbIx pacTBOpoOB ompe-
JeJISUTH C IOMOIIBI0 MPo(hecCHOHAIBLHOr0 MHOTOKaHasHOro pH-MeTpa Mettler Toledo SevenMulti.

KonmenTtparuio cepHOil KHCIOTHI B pacTBOpax ompenesiim TutpoBanueM 10 mur o6pasma 0,05 H.
pactBopoM NaOH, B kauecTBe HHAMKATOPA UCIOJb30BaIN (eHodTaneuH [6].

Konnentpamuio nonos Fe’™ u Fe®* B xumkoit pase onpeaensuy crekTpodoTOMETPHUESCKAM METOIOM
Ha KojopuMeTpe QOoTodIeKTprUIecKoM KoHLeHTpaunonHoM KOK-2 [7].

CopeprkaHre META/UIOB B pacTBOpax M TBEPIBIX 00pasliax ONpeAesiii METOJOM aTOMHOW aOCcopOIru
Ha criektpomeTpe «KBaHT-2AT» M aTOMHO-IMHUCCHOHHOM CIIeKTpoMeTpuu — Ha criekrpomeTpe iCAP 7200
ICP-OES Analyzer, Thermo Scientific [7].

Pesynomamot uccneoosanuii

s 6onbmeii yactn Kazaxcrana xapakTepHbl Pe3KO KOHTHHEHTAIBHBIC KITMMATUYECKUE YCIIOBHS, HU3-
KHE TeMIlepaTyphl. B CBSA3M ¢ 3TUM IS pa3paO0TKU TEXHOJIOTUN OMOBBIIIEITAYUBAHIS MEJIU SIBIISTIOTCS aKTYy-
QIBHBIMH BBIJICIICHUE U TIPUMEHCHHE XEMOJIUTOTPOPHBIX TICHXPOTOJICPAHTHBIX M ME30(MIBHBIX OaKTepHid,
KOTOPBIC MPUCTIOCOOJICHBI K HU3KMM TEMITEPATYPHBIM yCIOBUAM. [10 3TOM MpUYIHHE MBI COCPETOTOUMITH CBOE
BHUMAaHUE Ha BBIJICIICHUU a0OPHUTEeHHBIX IICUXPOTOJICPAHTHBIX U Me30(MIBHBIX OakTepwuii. [l 3TOro U3 pyn
Cesepo-Kazaxcranckoil 0o0macTi HaMy OBUIM BBIAEICHBI OAKTEPUU C CEPO- U KEIE300KUCISIONIEeH aKTHUB-
HOCTBI0. [10 KyJIbTypaibHO-MOP(OIOTHIECKUM 1 (PU3HOJIOTHYECKIM CBOMCTBAM BBIJICIICHHBIE MOHOU3OJISTHI
Obuti uaeHTUGUIUMpPOBaHbl Kak Acidithiobacillus ferrivorans Kok u Acidithiobacillus ferrivorans KP,
Acidithiobacillus ferrooxidans KokM, Acidithiobacillus thiooxidans KS u Acidithiobacillus thiooxidans BS2
[8].

ONTUMU3UPOBAHbI YCIOBUS KyJIbTHBHPOBAHUSI BBIJEICHHBIX CEPO- M HKEIC300KHUCISIFOIUX IMTAMMOB.
[IpoBeneHa HampaBieHHAs! CENEKIIMsSI IITAMMOB Ha MPEAMET YCTOHYHMBOCTH K IOBBIIICHHOMY COJACPIKaHUIO
CEpHOU KHCIOTHL. B pe3ynmbTare ycTOWYMBOCTH mTaMMOB At. ferrivorans KP u At. ferrivorans Kok Obuna
yBenuueHa ¢ 2 v/i1 go 10 r/m, At. ferrooxidans KokM — no 12 r/n. JlaHHbIe KOHICHTPAIIUM CEPHOU KHCIOTHI
COOTBETCTBYIOT TEXHOJOTHYESCKUM TPEOOBAHUSM TIOJ[3EMHOTO BHIIICTaYNBaAHUS.

Ha ocHoBe wmrammoB Acidithiobacillus ferrivorans Kok wu Acidithiobacillus ferrivorans KP,
Acidithiobacillus ferrooxidans KokM, Acidithiobacillus thiooxidans KS u Acidithiobacillus thiooxidans BS2
OBUI COCTaBJICH KOHCOPIIUYM JUIsi M3BJICUCHUS MeIu. JIaHHBIM KOHCOPIMYM JIEMIOHHPOBaH B Jleno3urapun
TOO «Ka3axckuii Hay4HO-HCCIEIOBAaTENLCKUI WHCTUTYT NepepadaThiBalomield M MHIICBON MPOMBIILI-
JIEHHOCTH 1101 HOMepoM B-758.

[Ipu mom3eMHOM BBINIENAYUBAHUN TIPOIYKTHBHBIE PACTBOPHI MHOTOKPATHO PEIUPKYIHUPYIOT C b0
JOCTHYKCHUS ONTUMAJIbHONH KOHIIGHTPAIMKA MEIH JUIS MOCISAYIONIET0 3ICKTPOn3a. XUMHUSCKAN aHau3
MPOJYKTUBHBIX PACTBOPOB NpU 0aKTEPHAILHOM BBINIEIIAYMBAHNYN TTOKA3aJ]l HATMYUE UOHOB XKele3a peuMy-
IICCTBEHHO B JABYXBaJeHTHOW (opme. [JaHHBIN (haKT JOKa3bIBa€T KOCBEHHBIM MEXaHU3M OKHMCJICHHS CYIb-
duanbIX pya. KocBeHHOE BbIleIa4uiBaHNE IPOUCXOMT 33 CYET OKHCIICHHS CyIbduaa nonamu Fe’”, o6paso-
BABIIMMHCS TPH OAKTEPHAILHOM OKHCIeHHH HoHOB Fe’'. ClieoBaTenbHO, CYIbMOHA MEIM OKHCISETCS
nonamu Fe’ [9]:

CuS +2Fe*" — Cu*'+ S + 2Fe*

B cBsi3u ¢ 9THM IS ONTHMHU3AIMK TEXHOJOTHYECKOTO Tpoliecca HeoOXoauMa pa3paboTKa pereHepu-
PYIOLIETO peakTopa, KOTOphIi OyneT obecreynBaTh OKUCICHUE JBYXBAaJCHTHOTO JKejle3a B TPEXBAICHTHYIO
¢dopmy. Hcronb30BaHre MaTepHaIoB C BRICOKOW YAETbHON MOBEPXHOCTHIO MO3BOJSIET CYIIECTBEHHO YBEIH-
YUTh KOJIMYECTBO OMOMACCHl B PEaKTOpE 3a CUET MPUKPEIICHUS! MUKPOOPTaHU3MOB K MMOBEPXHOCTH HOCHUTE-
ns1. Takum 00pa3oM, OKHCIUTENbHAS aKTHBHOCTh TIPOTOYHOTO OHOpEaKTopa yBEINYHBACTCS 32 CUET CHIDKE-
HUSI BEIMBIBAaHHUS MUKPOOPTaHU3MOB.

C 1enbio MOBBIMICHNUST aKTHBHOCTH OAKTEPHAIBHOTO KOHCOPIIMYMa PEreHEPUPYIOIIETO JKejie3a MpOoBO-
JVJTUCH SKCIEPUMEHTH IO ToA00py TBEPAOTro HocUTeNs. B kadecTBe MarepuaioB MCCIEAOBAIN IIIJIaK, Ke-
paM3uT ¥ NeHononuypetad. J{Jis mpoBeeHus CTYIEeHYaTOl MMMOOWIIN3aIlUK KJIIETOK Ha TBEPJOM HOCHTEIE
KOHCOPIIUYM IITaMMOB KyJbTHBHPOBAIM B MEpUOJMUECKOM pexkuMe Ha cpene 9K ¢ cozpepikaHueM xemnesa
3,5 r/m, pH 1,9-2,0. [Ipu nepexoae MByXBaJCHTHOTO *eJjie3a B OKHCICHHOE COCTOsSTHUE Ha 95 % ocyriecTs-
JISUTH CMEHY KYJIBTYpPAIbHOMN MHUIKOCTH U BHOCHIIU B OMOpPEaKTOp HOBYIO cpeay. IIporenypy NOBTOpsIN He-
CKOITBKO pa3. Pe3yIbTaThl 3KCIIEPUMEHTOB MPEJICTABICHBI HA PUCYHKE 1.

78 BecTHuk KaparaHgmHckoro yHusepcurteTa



M3y4eHne a(p(peKkTUBHOCTN OKUCIIEHNS OBYXBANIEHTHOrO Xefnesa ...

0 R 8 12 16 20 24 28 32
Bpems, cyTkH
a — 1UIaK

[

Fe 2, r/n
.
S b o~ N

0 4 8 12 16 20 24 28
Bpewmsi, cyTkn
6 — KepaM3HuT

8 12 20
Bpems, cyTKH

6 — MEHONOINYpeTaH

PI/IcyHOK 1. I[I/IHaMI/IKa OKHCJICHHUA F62+ Ipu NoCJICA0BATCIbHOM MHOTOCTYIICHYATOM KYJIbTUBUPOBAHUU
KOHCOpHIHUYMa MUKPOOPIraHU3MOB, MMMOOHIN30BAHHOIO Ha HWHEPTHBIX HOCUTCIIAX

Ha pucynke | OTYET/IHBO BHIHO COKpAIGHHE BpeMeHH okuciaenns Fe’' mpu kaxmoil mocieyromieit
CMeHe cpefibl. B pe3ynbTare MMMOOHIU3AIMN OaKTEPHAILHBIX KIIETOK BPEMsI OKHCIICHUS CBEXKEH MUTATENb-
HOH cpefibl OBUIO COKPAIEHO MPH WCITOJIB30BAHUM: IIIaka — ¢ 6 10 4 CyTOK, Kepam3uTa — 10 3 CYTOK U
MeHONoInypeTana — 110 2 cyTok. Hambonee 3QeKTUBHBIM HOCHUTENIEM SIBIISIETCS] TIOJIMYpPETAaHOBAs TICHA,
Bpemst okucienns Fe’™ cokpatmnock B 3 pasa (puc. 16). Takum 06pa3oM, MpUMEHEHHE MEHOMONNypeTaHa
CYIIECTBEHHO MOBBICHIIO YACTHHYIO OKUCIUTEIbHYIO aKTHBHOCTh OMOpPEaKTOpa M OTKPBIBAET OOJNBIIIHE BO3-
MOHOCTH TS TIPUMEHEHHST XEMOJUTOTPO(PHBIX MUKPOOPTAaHU3MOB B TEXHOJIOTHH MOJ3EMHOTO M3BJICUCHUS
ME/IH.

CreyronyM 3TarnoM Ba)KHO OBUIO OIICGHWUTH CTEIICHb PEreHEPAliy TPEXBAICHTHOIO JKeje3a MpU pas-
JUYHBIX KOHIEHTPAIUAX CEPHOM KUCIOTHI, TaK KaK C YBEJIHYCHUEM KOHIICHTPAIIMU KHUCIOTHI MPOUCXOIHUT
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WHTUOMpOBaHKE XHU3HEAesTeNbHOCTH OakTepuu. [locne cTyneHuaroil IMMOOHIN3aMK KOHCOPLIMYMa MHUK-
POOPraHMU3MOB Ha MOJNYPETAaHOBOU MEeHE OMOPEaKTOpP 3allyCTHUIIM B HEMPEPHIBHBIA MPOTOYHBIN PEXUM C KO-
s¢¢ummentom pasdasaenus 0,051 4. DKCnepEMEHT IPOBOAWIN HpH Temmeparype 12 °C, KOHIEHTpaIUu
kenesa 4,2 r/n u npu pazmmyebix pH cpenst: 1,4; 1,5 u 1,6. Kaxkaple cyTkn u3Mepsiii cooTHoOLIEeHHE (Gopm
xKelesa B KyJIbTYpalbHOH KUAKOCTH OHopeakTopa. [Ipy MoCTOSTHHOM OKUCIICHUH JBYXBaJCHTHOTO JKeJe3a B
IPOTOKE yBennunBank Kod(duiment pasdasnenus ua 0,017 u'. Ha pucyHke 2 mpeacTaBieHa MPOH3BOIH-

TENBHOCTh TPEXBAICHTHOTO XeJe3a M CTeNEeHb OKUCIICHHUS IBYXBaJCHTHOTO jKeje3a B UMMOOMIM30BaHHBIX
OuopeaxkTopax Mmpu paznuuHbIX pH cpeabl.
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B IIPOTOYHOM 6I/IOp€aKTOp€, MMMOOHIN30BAHHOM 6aKT€pI/I$[MI/I, IpU Pa3JINIHbIX KOHIOCHTPAUAX CepHOﬁ KHUCJIOTHI
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Bo Bcex 6uopeaxTopax 1pu kodhouiuente pasdasnenus B guanasone ot 0,051 10 0,14 u ' mpousso-
TUTEITFHOCTh TPEXBAJEHTHOTO JK€Je3a W CTENEHb OKHCICHHS JBYXBAJICHTHOTO JKelle3a SBISIOTCS CpPaBHH-
TenpHO BhicoKuMH. [Tpu kodbduumenTe pasdasienns 0,25 4 ' B 6uopeaxtope ¢ pH 1,4 cTemeHp OKHCICHUs
JIBYXBaJICHTHOTO eJe3a CocTaBmia 94 %, a IMpOM3BOANTEIbHOCTh Fe’ mokasana MakcuMaIbHOE 3HAUCHHE
0,98 r-m"*u', uto B 20 pa3s BIIIE, YeM B CyCIICH3HOHHOI KyIbType. IIpn JanbHEIIeM YBeTHICHHN KO-
dunmenTa pa36asnenns creneHs okucaenns Fe’ u npousBomurensrocts Fe’ ymenbimanuck. Tpu ko3pdu-
uuente pasbasnenns 0,26 4 ' u 0,28 4 ' B Guopeaxrope ¢ pH 1,5 u 1,6 cTeneHb OKUCICHHS IBYXBAJICHTHOTO
JKeje3a cocTaBuiIa cooTBETCTBEHHO 97 % u 91,5 %, a mpou3BOIUTENBHOCTh Fe** nmokasana makcumanbHoOe
snavyenne — 1,08 11 u ' 1w 1,16 11 "9 ' COOTBETCTBEHHO.

Takum 06pa3oM, HanOoOJbIIAs TMPONU3BOAUTEIHHOCTh TPEXBAJICHTHOTO JKeje3a Oblla JOCTUTHYTA MPH
pH 1,6, xotopas coctaBuina 1,16 r'n_l‘q_l, yTo B 23,2 pasa BhIIIE, YEM B CYCIICH3UOHHOU KynbpType. Taxxke
npu naaHOM pH KO3 duUIMEHT pa36aBiIeHns SBISETCS MaKCHMATbHbIM — 0,28 0.

ITocre ObpUTH TIPOBENEHBI MOJICNBbHBIE HCIIBITAHUS JJIS CPaBHEHUS AWHAMUKHA W3BJICUYCHUS MEAH IPH
TPaJUIIUOHHON CEPHOKUCIOTHON TEXHOJIOTHU M OaKTepUAIBHON TeXHOJIOTHHU. VICTIBITaHUS 110 BhINIEIaYHBa-
HUIO M€Y MPOBOAMIM B KOJIOHHAaX BBICOTOM 2 M 1 nuameTpoM 0,2 M Ha pyzae ¢ kpynHocTeio 10 mm. Ha xo-
JIOHHY, OPOIIaeMYI0 110 TPAAUIIMOHHON CEPHOKUCIOTHOW TEXHOJIOTHUH, TIOJaBAIIA PACTBOP CEPHOM KHUCIOTHI C
pH 1,6. KooHHY 0akTepHUaNbHOTO BHINIEIAYUBAHIS OPOIIAIN U3 OUOpEeaKkTopa OaKTepUATBHBIM PacTBOPOM,
coJiepKaIuM KOHCOPIMYM MHKpoopranu3MoB, pH cpeast 1,6 u Eh >550 MB. Pe3ynbrarhl sKCIIepUMEHTOB
MIpeICTaBICHbI Ha PUCYHKE 3.
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PI/IcyHOK 3. I[I/IHaMI/IKa BbIIIC/IAYMBAHUA MEIU U3 pyAHOTO MaT€pHUalia B KOJIOHHAaX

Pe3ynbrarhl ucnbiTaHUi B KOJIOHHAX B TeYCHUE 155 CyTOK MOKa3aiu OOJNbIee M3BJICUCHUE MEIM MPH
OaKTepuaNbHOM BhITIETaunBaHUU — 86,9 %, 4em rpu cepHOKUCIOTHOM — 52,1 %.
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BakTepusiiapMeH HMMOOMJIZIEHT€H aFbIH/IbI OMOpeaKkTopaAa
eKiBaJIeHTTi TeMipAiH TOTBIFY THIMILIITIH 3epTTEyY

Makanana arbIHABI OHOpEaKTOPIBI d3ipiey YIIiH KaKeT MHUKpOAr3aiapibl MMMOOMIM3aUsIIayFa OHTAMIIBI
KaTThl TachIMAJIAYLIbl ipiKTeNn aixy ypnici cunarrangsl. Mukpoar3ajgapra KaTThl TachIMajJayLIbIHBIH
MaTepuaiJapbl PEeTiHAE KOX, KEpaM3HT JKOHE IICHOINOJIMYpPETaH 3epTTeNii. bakTepusublK jkacyiaiap
UMMOOHIIN3aLMACH] HOTHXKECIH/E JKaHa KOPEKTIK OPTaHbIH TOTBIFY YAaKbIThl KOXKABI KOJJaHFaH#a 6-naH 4
TOYJIIKKE, KePaM3HUTTI KOJJaHFaHaa 3 TOyIJiKke AeiiH, ajl HeHOMONNYPeTaHAi KOJIaHFaHaa 2 ToyJIKKe IeiiH
KbICKAapTBULABL. bakrepusiiapMeH HMMMOOWIIICHT€H arbIHIBI OHOpEakTopla eKiBaJeHTTI TeMip TOTBIFY
HOTYDKEJIUITI KYKIPT KBHIIIKBUIBIHBIH TYPJIi KOHIEHTpanusuiapsiHga 3epaenenai. Cyibury kosdduimenti
0,051 xome 0,14 car”! aManasoHblHAa YIIBAICHTTI TEMIpIiH OHIMIIIIT )oHE CKIBaJICHTTI TEMIPIiH TOTBIFY
JIeHrelii OapiblK OmopeakTopiapaa Oipiiama >KOFaphl JIeHrewne Ooiabl. YIIBAJCHTTI TEMIpIOiH €H Kol
enimuainiri pH 1,6 xesimme Gaitkansim, 1,16 r1 ' car ' Kypamsl, Gy CYCICH3HSUTB OCIHire Kaparanaa 23,2
ece xorapsl Oonbin Tabbutazpl. COHBIMEH Karap KYKIPT KBIIKBUIABl TEXHOJOTHS MEH OaKTepHUsUIBIK
TEXHOJIOTMSHBIH, ~ MBICTBl  IaiiMallay AWHAMUKAJIAPBIH  CAIBICTBIPMAJIBl  3€PTTEYIH IKYprisy YIUiH
HNEePKOIBIMSUIBIK OaraHanapia MOJEbIl TaKipudenep Kyprizinai. MpICTbI maiiManay CbhIHAKTapbl OWIKTIri
2 M, mmametpi 0,2 M Oaramamappaa, ipimiri 10 MM-ZeH acHalTBIH KeH MaTepHAIBbIMEH ICKE achIPBUIBL
155 Toynik OOWBI jkaIFacKaH TOXKIpHUOEINi-oHEePKACINTIK CHIHAYIBIH HOTIKECIHIEe OaKTepHsuIbIK IIaliMarayaa
MBICTBIH LIBIFYBI KYKIPT KBIIIKBULIBI LIafiMasayra Kaparanaa 34,8 % -Fa keIl OOJIBII LIBIKTHL.

Kinm co30ep: OuopeakTop, eKiBaleHTTI TeMip, YIIBaJeHTTI TeMip, Oaxrepusutap, Acidithiobacillus,
UMMOOHIIN3aLH, KATThI TAChIMaJIIayLIbl, OAKTePUSUIbIK IaiiMaliay, MbIC.

N.K. Zhappar, V.M. Shaikhutdinov, Y.N. Kanafin, O.A. Ten,
D.S. Balpanov, R.Sh. Erkasov, A.A. Bakibaev, M. Yu. Ishmuratova

Study of the ferrous iron oxidation efficiency
in an immobilized bacteria flow bioreactor

This paper describes the selection of an optimal solid carrier for the immobilization of chemolithotrophic bac-
teria for the development of a flow bioreactor. As a result of immobilization of bacterial cells, the oxidation
time of fresh nutrient medium was reduced from 6 to 4 days by using slag, up to 3 days in case of expanded
clay and up to 2 days when polyurethane foam was used. The efficiency of bacterial oxidation of ferrous iron
in a flow bioreactor at different concentrations of sulfuric acid was studied. The productivity of ferric iron
and the degree of ferrous iron oxidation were relatively high in all bioreactors with a dilution ratio in the
range from 0.051 to 0.14 h™'. The highest productivity of ferric iron was achieved at pH 1.6, which was
1.16 g-T""-h™, which is 23.2 times higher than in the suspension culture. Moreover, model tests in percolation
columns have been performed to compare the dynamics of copper recovery with traditional sulfuric acid
technology and bacterial technology. Copper leaching tests were carried out on columns 2 m in height and
0.2 m in diameter. The particle size of the used ore was less thanl0 mm. As a result of model tests for
155 days, the copper recovery during bacterial leaching was 34.8 % higher than in sulfuric acid leaching.

Keywords: bioreactor, ferrous iron, ferric iron, bacteria, Acidithiobacillus, immobilization, solid support, bac-
terial recovery, copper.
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IKoJIoruYecKas TpoIlla Kak oiHa u3 (l)OpM Pa3BUTHUSA IKOJOTHIECCKOT0 TypuimMa

B craTtbe paccMOTpEHBI TIOHATHE SKOJIOIHYECKOH TPOIIbI, IPOOIeMa 3KOJIOTHYECKOro 00pa3oBaHUst U BOCIIHU-
TaHUS, PAacKphITA aKTyaJbHOCTh M 0003HA4YEHB! MPOOJIEMBI Pa3BHTHS 3KOJIOTMYecKoro Typu3ma B Cesepo-
Kazaxcranckoit obmactu. ChopMynnpoBaHbl IPEAIIOCHIIKH Pa3BUTUSI YKOJIOTHIECKOTO TYpU3Ma B JAHHOM
peruoHe, oxapakTepU30BaHBl TPYAHOCTH Pa3BUTHS 3KOTypH3Ma M PACCMOTPEHBI BO3MOJKHBIE IYTH UX Mpe-
onoeHus1. BEIIBIIEHO 3HaUEHNE SKOJIOTUUECKUX TPOI B Pa3BUTUH HKOJIOTHUECKOTO TypHu3Ma. M3ydeHs! THITH,
3a/la4M, STambl OPraHU3alUK KOJOTHYECKOH TPOIBI KaK 0JHOr0 U3 3G (eKTHBHBIX (akTOpoB HOPMUPOBAHUS
9KOJIOTHYECKOH KyJIBTYPbI U 3KOJIOTHYecKoro oOpaszoBanus. Obcyxnaercs npodiieMa pa3BUTHS MIPOAYKTHB-
HOM JIeATENBHOCTH Yepe3 MCCIIEIOBATEIbCKYIO M MPOSKTHYIO JEATENIbHOCTh yYaCTHUKOB Ha OCHOBE y4eOHOM
sKoJslornyeckoit Tpomsl. Co3faHHe KOJIOTHYECKOM TPOIBI SBISETCS MEPBBIM IIArOM K COXPaHCHHIO OKpY-
Karomei cpenpl. Crenanbl BBIBOJBI O TOM, YTO SKOJIOTHYECKHH TypH3M, O€3yCIOBHO, HE pelaeT npodiaeMy
pa3pymeHus: MPUPOIHOH cpexbl. OTHAKO OH IO3BOJSICT CMATYHUTH YAAphl, HAHOCHMBIE 0e33a00THBIM OTHO-
IIeHUEM JIIOZIeH K Hel, COXpaHssl YrOJIKH HETPOHYTOH IPHPOIBI U COAEHCTBYS MPUYMHOMKESHHIO TIPUPOIHBIX
LIEHHOCTEH He TOJBKO ITOCPEACTBOM SKOJIOTHUECKOr0 00pa30BaHMs TYPUCTOB, HO H 3a CUET CPEJICTB, HATIPAB-
JAEMBIX M3 I0X0JI0B OT HKOJIOTHYECKOT0 TypU3Ma Ha PeLIeHNE TaKUX 3a/ad.

Knioueswie cnosa: sxoiaoruueckasi Tpora, SKOJIOTHIECKHI TYpU3M, IKOJIOTHIECKOe BOCIIMTAHUE, IPUPOIHbIC
00BEKTHI, y1eOHO-BOCTIUTATENbHAS JEATEIbHOCTD.

Bseoenue

Typusm MHOTOOOpa3eH CBOUMHU (hopMaMu BOCHIPUSTHSI, TIEPEMEHON BHUJIOB JEATEILHOCTH, a TAKXKE CO-
MyTCTBYET OCIA0JICHUIO HEPBHOTO HampsbkeHus. K ToMy ke Typu3M CIIOCOOCTBYET POCTY MHTEILICKTYallb-
HBIX CHOCOOHOCTEH WUCCleAoBaTeNied W IMyTCIISCTBCHHUKOB ITOCPEACTBOM YYacTUS B KYJIBTypHO-
MO3HABATENFHBIX U 00YUYAIOIIUX MporpaMMax, TYPUCTCKUX MEPOIPUATHIX. B WHIycTpUH Typu3Ma HCHONb-
3yercsi BCE MHOTrooOpas3ue pecypcoB CTpPaHbI, B TOM YHCIIC TPUPOJHBIC, KYJIbTYypHbIE H UcTOpuieckue. Ty-
pu3M, KaKk ¥ MHOTHE c(hephl JesTeIbHOCTH, PUBHOCHT OTXO/BI B OKPYKAOIIYIO CPE/y, YYaCTBYET B 3arps3-
HEHUM €€ KOMIIOHCHTOB, TAKUX KaK BO3IyX, BOJA, MOYBA. B CBSA3M C 3THM AcKIapanus MeXITapIaMeHTCKOM
KOH(EPEHIINHU 10 Typu3My, ITpoxoauBIieH B 1989 r. u nomyunBmeil Ha3BaHue ['aarckas, 3asBujia 0 TOM, 9TO
«ECTeCTBEHHasl, HEUCIIOPYCHHAS KYJIbTYPHAs U YeIOBEUYECKas OKpYKarolas cpe/a SBISIeTCS TIIaBHBIM yCIIO0-
BHUEM Pa3BUTHUS TYPUCTCKOU OTPACIU M OTpa)kaeT OCHOBHOW MPUHIUI TYPUCTHUYECKOHN NeATeNIbHOCTH. B TO
XKe BpeMsl PasyMHOE M PalMOHAIBLHOE YIPABICHUE TYPUCTCKOM OTPACIbI0 MOXKET BHECTH 3HAYHTENBHBIN
BKJIQJI B 3aIIUTY ¥ pa3BuUTHE (PU3NUIECKOHN OKpYKatoUel cpe/ibl U KyJIbTYPHOTO HACIEINs, @ TAKXKE TTOBBIIIe-
HUE ypOBHsI )KU3HUY». M3 3TOr0 clemyer, 4To MHHOBAIIMOHHBIM PEIICHUEM 3KOJIOTHYECKUX MpodiIeM B cdepe
TypHU3Ma SIBJISIETCS] SKOJIOTUIECKUI TypH3M.

B nacrosmiee Bpems 6a3y 3HaHHA B 00JIaCTH SKOJIOTHH, KaK MPaBUiIo, GOPMUPYIOT CPEICTBA MAaCCOBOM
rH(pOpMAIUU U NIKOJIA, YTO, KaK MOKa3bIBaCT MPAKTHUKA, HEIOCTATOUYHO IS MOHUMAaHUS MPUPOIBI, OCO3HA-
HUS €€ 3HAYMMOCTH U OOyUYEHUS MPaBUIBHOMY OOpanieHuo ¢ Heil. OMHUM U3 BaXKHEUIINX CPEACTB DKOJIO-
THYECKOTO 00pa3oBaHMsI SBISICTCS OPTaHU3alMs PA3IMYHBIX BUJIOB JICATEIHLHOCTH HACENICHHUS HEMOCPE/ICT-
BEHHO B ITPUPOIHOM cpene. K oHOMY M3 TakuX BHIOB OTHOCHUTCS 3KOJOTHUYSCKas TPOIIa.

DKoJjorudeckas Tporna — OOYCTPOCHHBIE M 0CO00 OXpaHSEMbIC MPOTyJIOYHO-TTO3HABATEILHBIC Map-
HIPYTHI, CO3/IABAEMBIC C IIENBI0 SKOJIOTUYECKOTO MPOCBEIICHUST HACEIICHUSI Yepe3 YCTaHOBJICHHBIE TI0 Map-
mpyTy nHpOpMaITMOHHBIE CTEHABI [1].

Lenp Hamrero mcciemoBanus: pa3paboTka METOJOB M (OpM JEATETLHOCTH HA SKOJIOTUYECKOW TPOIIE,
CIOCOOCTBYIOINX (POPMUPOBAHUIO U BOCIUTAHUIO SKOJOTHYECKON KYJIBTYPHI HACEICHUS, PAllHOHATBHOMY
MPUPOAOTIONB30BAHHIO U OXpaHe PUPOIHBIX PECYPCOB.

OCHOBHBIC 33/1a4M MCCIIEIOBAHUS: aTh MPUPOJIOOXPAHHBIC 3HAHUS M YMCHUS YYACTHUKAM 3KOTPOIIBL;
BOCIHTATH JIFOOOBH K MPHUPO/IE, TOpoTy, Maioli Pomune; GpopMupoBaTh TUYHYH OTBETCTBEHHOCTh Y y4acT-
HUKOB 33 COXPaHHOCTb TIPUPOJTHBIX OOBEKTOB.
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B Cesepo-KazaxcTaHCKOM peruoHe COLMANbHBIN, NETCKO-IOHOIIECKUNW U SKOJIOTHYECKUN TYypU3M —
OJIMH W3 Hamboyee pa3BUTHIX M MEPCIEKTUBHBIX BHUIOB Typu3Ma. McciemoBaTenu TypHUCTCKOTO MOTEHIHAA
Kazaxcrana yTBep:kIatoT, 9YTO 9KOJIOTHUECKUH TypU3M HOIYYHI ITUPOKYIO0 U3BECTHOCTH B TIOCIETHEE JeCs-
TUJIETHE, YTO JJACT OTPOMHBIC BO3MOXKHOCTH JIJISl €T0 Pa3BUTHSL.

B Cesepo-Kazaxcranckoit o6macta umeercs 16 0cob0 0XpaHSIeMBIX TPUPOIHBIX 00BEKTOB, CPEIH KO-
Topbix ApsikOansikckoe u Illankapckoe permoHanbHbIE OTAeNeHUs ['0CymapcTBEHHOTO HAIMOHAIBHOTO
npupoHoro napka «Koxkmeray». bazucom mis pa3pabOTKH aKTUBHBIX SKOJIOTHYECKUX MapIIPYTOB SBJISFOT-
sl BIOXHOBIISIONIAS KPacoTa 03ep B 0OpaMIICHUU CKaJIbHBIX OOHaKEHUH, ITOKPBITHIX XBOWHBIMHU JICCAMH, BE-
JUKOJIETHbIC TaH madThl MoWMbI pexu Uimm, norernuan CepreeBCKOro BOAOXPAHMIINIA, & TAKKE 3aBUJI-
HOe paszHooOpaszue (Gropsl U payHbl CTEMHBIX U JIECOCTEIHBIX 30H. ClleyeT OTMETUTh, YTO Pa3BUTHE IKOTY-
pu3Ma oJIpa3yMeBaeT B ce0e M 3HAYUTEIHHBIC KAITUTAIOBIIOKCHUSI.

C nensio pa3sutis B CeBepo-KazaxcTaHckol 00JaCTH SKOJIOTHYECKOTO TypHU3Ma CO3[AI0TCS AKOMap-
HIPYTHI U SKOTPOTIEL. 110 MPOX0KIEHNUN TaKUX SKOJIOTHYECKUX TPOIl YIACTHUKH MOTYyYalOT U yCBaWBAIOT HH-
(hopMaruio 06 0COOCHHOCTSAX MPHUPOTHBIX OOBEKTOB, MX SIBICHUSX U TIpolrieccax. Ha BEIOOp MapipyTa 3Ko-
JIOTUYECKOHN TPOIIBI BIIUSAET HECKOJBKO (hakTopoB. Hampumep, Ha MPOTSHKEHUN SKOJIOTHYSCKON TPOIIBI HEOO-
XOJUMO, 4TOOBI OBLIH TPENCTaBICHbI YYaCTKH HETPOHYTOW, «IMKOW» MPHUPOIBI, a TaKKE€ aHTPOIIOTEHHBIN
nmaHamadT. 910 OyIeT CrmocoOCTBOBATh CPABHUTEIILHOMY M3yUCHHUIO YYaCTHUKAMHU €CTECTBEHHOW U MPeoo-
pa30BaHHOMN Cpelbl, U3YYCHUIO aHTPOIIOTEHHOW JEATEILHOCTH W MPOTHO3UPOBAHUIO BO3MOYKHOTO BIUSHUS
NEeSTeTFHOCTH YeJIoBeKa Ha MPUPOy. Y UMTHIBAIOTCS TakKe M crenn(rka BO3pacTa y9aCTHUKOB, U OCOOCH-
HOCTHU pa3BUBAIOILIEUCS CPEbI.

Pabota Ha 3KOJIOTMYECKON TpPOIE MOXET OBITh OPraHU30BaHA B Pa3iMYHBIX (DOpPMax: PKOJIOTUYCCKHEC
WTPBI, SKCKYPCHH, KOHKYPCHI, 3aHSITHSA-OIIBITHI, 3aHITUS-HAOI0OJeHIsI, BAKTOPHUHBI, IPa3aHUKH [2].

CymecTByeT Tpy KaTeropuy MOoCeTUTENeH, Ha KOTOPBIX pacCYUTaHa IKOTPOTIA!

1) CTyeHTHI U MTeJarory;

2) crapiue JOMKOJIBHUKH U IKOJIbHHUKH;

3) poauTeny, OTABIXAIOIINE, OPTaHU30BAaHHBIE B 3KCKYPCHOHHBIE TPYIIITHI U AP.

Mamepuanst u Memoowl uccie008anUs

Opraauzaiysi CTPyKTYpPbl SKOTPOTBI JTOJDKHA OBITH MPOU3BEICHA TAKMM 00pa3oM, YTOOBI B HEE BXOIMIH
AJIEMEHTHI TIPHUPOIOTIONBF30BAHMSA, KOTOPBIE HE OKA3bIBAIOT PA3PYIIAIONIETO BIMAHHUS HAa OKPYKAIOIILYIO CPEmdy:

— pa3paboTKa, M3TOTOBJICHHE M YCTAaHOBKA Ha MapuIpyTe SKOJIOTHYECKOW TPOMBI CTEHIOB C HEOOXOIH-
MO¥ MHGbOpPMAIIHEH;

— CHUCTEMAaTH4eCKasi OPraHM3alUs CICIHUATNCTaMU-ICCHUKAMH, YIYUTEISIMU 3KOJIOTHH, OMOJIOTHU YCT-
HBIX PaccKa3oB, Oeces 0 pa3HOOOpa3HBIX GopMax TPaIUIIMOHHOTO PECypcOCOEperaromero mpupoao-
MOJIB30BaHUs, C MPUBA3KON K KOHKPETHBIM 00BEKTaM TEPPUTOPUH TPOTIBI; IPUBJICUEHUE HACETICHHS K
MIPOBEICHUIO IKCKYPCHi 1Mo Tpore [3].

DKOTYpU3M — 3TO MPUPOJIHBIA TypU3M, KOTOPBIN BKIIOYACT M3YUYCHUE OKPY>KaIOIIel MPUPOAHON cpe-

Il ¥ CITY’KHT JUIS YIy4IleHUs: 00CTaHOBKH B 3TOH cpene [4]. B ocHOBe axoTypu3Ma nexxut 3a00Ta 00 OKpy-
xKaromien cpene. MexayHapogHasi OpraHu3anis SKOTypH3Ma JaeT Cienyrolee OmpeaesieHHe: «IKOIOTHIe-
CKUH TypU3M — 3TO OTBETCTBEHHOEC ITyTEUICCTBHE B IPUPOHBIC 30HKI, 001aCTH, COXPAHSIOIINE OKPYKAIO-
IIYI0 CPeNly U MOJACPKUBAIOIINE OJIArOCOCTOSTHUE MECTHBIX JKUTEIICH».

BrimonHeHune ncciegoBaHus ObLTO OCYIIECTBICHO NBYyMs dTanmamu. Hambosee MUTENbHBIM 1O BpeMe-

HU SBJISIETCS TIOATOTOBUTENBHBIN 3Tall, B X0/I€ KOTOPOro ObuIa moxodpana v u3ydeHa COOTBETCTBYIOIIAS JTH-
Teparypa ¢ IMpuMepaMH OIUCAHHS YKOJIOrHUecKuX Tpoll. [IpoBereHo mpeaBaputenbHOe 00CIIeIOBaHUE Me-
CTHOCTH, Ha KOTOPOH MPOJIOKEHBI MapIIpyThl. Tpomna HaXoIUTCS Ha TEPPUTOPUU MEIaHCKOTO Jieca B TOPO-
ne IlerponaBnoBcke. [IpoTsHkEHHOCTE Tpomel MapmpyTa — 1,5 kM. B mpeaenax Tpombsl BcTpedaroTest 0epé-
30BO-COCHOBEIH JIEC, €IOBBIH JIeC, YUYaCTKU ¢ pa3HbIMU (opMaMH penbeda U XO3HUCTBEHHOHN NIEATEIIEHOCTH
yenoBeka (puc. 1).

Ha mpoTskeHnr 3KOTpOTbI MPeayCMOTPEHBI YEeThIpe OCTAHOBKHM JJIS MOKa3za Hamboyiee WHTEPEeCHBIX

00BEKTOB U pacckasza 0 HUX.

Jlist ka0l OCTaHOBKH MPUTOTOBJICHO onvcanue. Hayamo Tpombsl 000CO0JICHHO BXOMAHBIM aHIILIATOM,

C M300paKEHNEM CXEeMbI U TIpaBUIIaMH TIOBe/IeHUs Ha Tporie. CTeH Ibl, aHIIUTArH ¥ MHQOPMAIIMOHHBIC IIUTHI
BKJTIOYAIOT B ce0s MO3HABaTeIbHOE, HHCTPYKTHBHOE M AMOILMOHAIBFHOE COAEPIKaHUE, TIO3BOJISIONIEEe CaMo-
CTOSATENBHO MMOCETUTENSIM MTPOXOANTH MapipyThl. LleneBast HanpaBIeHHOCTh KOHKPETHOTO MPOEKTa B COOT-
BETCTBUU C OOIICH KOHIENIIHEH YKOJIOTHIECKON TPOIIBI OTPAXKACTCS B HA3BaHUU MapIIPYTOB.
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Pucynok 1. YgacTox MapuIpyTa 5K0JIOTHUECKOH TPOIIBI

B Cesepo-Kazaxcranckoii o6mactu Hanboiiee mepCrneKTUBHBIMU paifoHaAMU IJISl Pa3BUTHSA SKOJIOTHYe-
CKOTO TypH3Ma CUMTAIOTCSl TaKue paloHbl, kak Alblprayckuii, Ecunbckuil, Kei3punkapekuil u paiion Hlan
akpiHa. Takxke ciemyeT OTMETHTh, YTO Ha TeppuTopusax ozep Mmantay u lllamkap nMeeT MecTo pa3BHTHE
TYpPUCTCKOM MH(]pacTpyKTyphl. JlaHHBIE 03epa PACHOJIOKEHBI Ha OXPAHSIEMBIX TEPPUTOPHAX MPHUPOTHOTO
napka «Koxmreray».

B uncie 3HaYMMBIX 9KCKYPCHOHHBIX 0OBEKTOB HAXOATCS MEMOpUANIbHBIN KoMIutieke Kapacait u Arein-
Taii 6aThIpoB, My3eli-ycann0a [llokana VanuxanoBa B mocenke ChIppIMOET, a TaK)Ke HEOJIMTHUYECKOE TTOCe-
nenne «borait», KOTopoe sBISIeTCS MaMSITHUKOM PECITyOIMKAHCKOTO 3HaveHus. 31ech B utoHe 1995 . mpo-
XOAMJIa apxeonornieckas koHpepeHus «Panune koneBowl creneil EBpasuny, B KOTOpOH NPUHSIIN yyacTue
60 ydensix u3 10 crpan Mupa. B 3aBepiieHre KoHQEpeHIIUN YIaCTHUKAMHU OBLIO MPHUHSATO PelieHHe 0 HeoO-
XOAMMOCTH CO3JlaHMs Ha MecTe nocenenus «boTaii» ucTopuKo-apXxeosornueckoro 3anosegHuka. [Ipemiara-
JIOCh OTPaJUTh TEPPUTOPUIO, IPOBECTH PECTABPALMIO KNI OOTalIeB, CO3AaTh TPAHIICH, KOTOphIE OyayT
CHOCOOCTBOBATh 3HAKOMCTBY TOCETHUTEINICH C JKHU3HBIO W OBITOM NPEXKHUX KUTenel. JlaHHbBII 3KCKYpCHOH-
HBIIl 00BEKT MOXKHO NPEACTaBUTh KaK YaCTh MPOrPaMMbl aBTOOYCHBIX, MENMIEXOAHBIX U KOHHBIX TypUCTHYE-
CKUX MapIIpyTOB.

B AitslpTayckoM palioHe akTUBHO MPUHUMAIOTCS MEPHI IO 3KOJIOTMYECKOMY TYpHU3MY, CO3JAI0TCS KO-
JIOTMYECKHE TPOIIbI U MapIIPyThl, CTPOSITCSA T'OCTEBbIE JOMa B COOTBETCTBUU CO CTaHAAPTaMU, IIPUBIIEKAIOTCS
Typucthl. K unciy cambIx JIOOMMBIX MECT OTABIXAOIIUX MOXKHO oTHecTu o3epo Illankap. /lanHoe o3epo
3HAMEHHUTO CBOMM OCOOBIM COCTaBOM BOJIbI, KOTOPHI COOTBETCTBYET cocTaBy BoAbl UepHoro mops. Boga B
o3epe Lllankap momoraer npu JICYCHUH KOXKHBIX 3a00JICBaHHIA.

Paiion lan akpiH 3HAMEHUT CBOMM THAPOY3JIoM. [mrHa Bogoxpanmmiia coctasnsieT 100 KmiomMeTpos
BJ0db peku Umum. [Tnomans BogHoro 3epkana — 117 KBagpaTHBIX KWIOMETPOB, & €T0 MAaKCUMaJIbHAsS TITy-
6una coctapnsier 20 MeTpoB. Takue TEpPUTOPUH BBITOIHO HCHOIB30BATh UL TypH3Ma H IUISHKHOTO OTABIXA.
B 40 xunomeTrpax oT HETO HAXOAUTCA 3aroBeIHUK «CapIOHHUK.

PasButnem m momynspu3anyeil TaHHBIX MECT 3aHHMAIOTCS TYPUCTHYECKHE (UPMBI, KOTOpPBIE 32 yMe-
PEHHYIO [UIaTy NPEAJIaraloT SKCKYPCHH MO 00IaCTHBIM AOCTONPUMEUYATEIBHOCTSIM.

Kpamxkoe onucanue ocmanogox mponsi

1) Hagamo tpombl. OcTaHOBKa «OKOJOTHYECKasi OMAacHOCTh». O3HAaKOMJIEHHE C TIOHSATHUSMH «IKOIIO-
THS», «QHTPOIOTCHHBIE COCTABIISIONINEY cpelbl. JIaHHBIN 3Tall XapakTepu3yeTcs M3ydeHHEM JIH00oro (Kak
HETIOCPEACTBEHHOTO, TaK U OIOCPEAOBAaHHOT0) BO3JCHCTBHUS YeJIOBEKa Ha OKPYXKAIOLIYI0 Cpeay — JIaH.-
madThl, OpraHu3Mbl, OHOTEOIICHO3bI, Onochepy.

2) «Jlec u ero cocraBsronire». Ha 3ToM aTane ydacTHUKaMH U3y4alOTCsl MOHITUS «(DUTOLIEHO3Y, «II0-
MyJSIIUs», «OUOLIEHO3Y, WIECYH, «JIECOBEACHUE» U «SIPYCHOCTHY. OOBEKTaMU H3yUeHHS SIBISIOTCS Oepé30Bo-
COCHOBBIM U €0BbIH Jiec. Ha TaHHOW OCTaHOBKE YYaCTHUKH 3KOJKCKYPCHH 3HAKOMSTCS ¢ MHIUKATOPHBIMU
BUJAMU PACTEHUH, TpUOOB, XKUBOTHBIX, BCTPEUAIOIIUXCA HA TEPPUTOPHH SKOJIOTHUECKOH Tpombl. Taxxe B
OCHOBHBIE 33/1a4H MapIIpyTa BXOJUT pa3BeHUaHHE CaMbIX PACIPOCTPAHEHHBIX «IKOJIOTHUECKHX MU(OB» 00
OTPHULIATEIbHOM aHTPOIIOI€HHOM BIMSHMM Ha NpupoiHyro cpeny [5]. Ilo xomy 3Komormdeckoil Tpombl
BCTPEUAIOTCs Jieca, COCTaBIIEHHBIE COCHOM JIECHOM, Wi 0ObIKHOBeHHOMU (Pinus sylvestris). Ilomumo coceH B
TaKMX Jiecax HePEeAKO B OOJIBIIOM KOJIMUYECTBE TPOU3PACTAIOT TAKUE pacTeHwsl, kak Oepesa (Betula pendula),
ocuHa (Populus tremula), muna (Tilia cordata), enw (Picea obovata). JlaHHBIe pacTeHHUS TaK)Ke MOTYT TIPH-
CyTCTBOBATh U B COCTaBe mozpocTa [6].
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3) «OpuurodayHay. OeHONIOrHUSCKUE HAOIOICHUS, U3yUYEeHUE BHIOBOTO pa3HooOpa3us nrull. B xoze
MPOXOKACHUS SKOTPOIIBI YYACTHUKH MOJYYalOT HOBBIE CBEICHUS O Pa3HOOOpa3u OpHUTO(MAYHBI HA JJAHHOM
yJactke [7].

4) «®ayna». MzydeHnue BUA0BOTO pa3HOOOpa3us KUBOTHBIX (pHC. 2). B xoe 3T0oro 3tama Hy»HO 00pa-
TUTh BHUMaHHE Ha TO, YTO BCE KOMIIOHEHTHI (DJIOPHI ¥ (hayHbl HACTOJIHKO TECHO COMPSIKEHBI, YTO €CITH XOTS
OBl OJTMH M3 HUX U3MEHUTCS, TO PAHO WK TIO3JTHO 3TO OTPA3MTCS Ha BCEX OCTANbHBIX. [lociencTBueM TakuX
MPOIIECCOB SBISACTCS UCUYC3HOBEHUE HEKOTOPHIX pasHOBUAHOCTEH (iopsl U (ayHbl. Mcxoas U3 3TOro Heoo-
XOJIUMO CO3/IaHUE JODKHOM 3aIUThI BCEX PACTCHHI U KUBOTHBIX, OOUTAIONIUX HA DKOTPOIIE, a TAKXKE OUCHb
BaYKHO yJIEJISATh 0CO00€ BHUMAHKME PEIKUM BUaaM [8].

Pucynok 2. ®ayna u hiopa, oOHTaIONINE HA YIACTKE SKOIOTHIECKOM TPOIIBI

Bo BpeMst MPOXOXKIEHUS OPraHU30BAaHHBIX SKCKYPCHH DKCKYPCOBOJ JaeT HEOOXOIMMBbIC MOSCHEHUS.
OH JIenuTCs C MOCETUTEIIIMA HEOOXOIUMBIMH CBEICHUSMU O MPUPOAHBIX U MPOYUX JOCTOIMPUMEUYATEIHLHO-
CTSAX DKOJIOTUYECKOW TPOIIbI, Pa3bsCHSAET UM MpaBUIa MOBEJCHUS HAa HEKOTOPBIX OTACIBHBIX O0OBEKTaX, a
TaKkke 00CCIeUUBACT KOHTPOJIb 3a COOJIIOJICHHEM 3THX MHpaBui. JIjis o0OoraiieHusi 3KOJOTHYECKOH TPOIIbI
nHpopMalueil TpeOyIOTCs MaTepralbl IPOCKTa, KOTOPBIC MPEAIaraloT HAWIydIlNe PEIICHUs OpraHU3aliH
AKOJIOTHYECKOU TPOTBI ¥ MPOCBEIICHHUS B MTPOIECCE €€ TPOXOXKICHHUS.

WNHbopMaTuBHBIC 3KCKYPCHUH, CTEHIBI, MACTEP-KJIACCHI, OECEIBl — BCE 3TO OKa3bIBACT HEMOCPEICTBCH-
HO€ BJIMSHHME Ha CO3HAHHUE JIIOJCH, BRIHY)KIAeT 00yMaTh IPABHIILHOCTh CBOEIO IMOBEACHUS B MPUPOJE, I10-
BBIIIACT 3KOJOTUYECKYIO IPaMOTHOCTS [9].

Peszynomamer uccredosanus u ux obcysxcoenue

Co3anue 3KOJOTHIECKOM TPOITBI SIBIISIETCS TIEPBBIM IIATOM K COXPaHEHHIO OKpYKarollel cpelsl, hop-
MUPOBAHHUIO MPaBWIILHOTO oOparieHus ¢ Hell. B xojie Hamrero uccienoBanus HAaMU OBLUTH MPOBEACHBI Clie-
JIYIOUTUE MEPONPUSITHSL:

1. Co3nana y4eOHast SKoJ0orHIecKas TPOIa.

2. CocTaBlieH NacnopT Ha y4eOHYI0 SKOJIOTHYCCKYIO TPOILY.

3. OdhopMIICHBI M YCTaHOBJICHBI HA 3KOJIOTHYECKOH Tporie MHPOPMAIIMOHHBIE CTCH/IBI.

4. letanpHO pa3paboTaH MapIIPYT MPOXOKIESHUS TPOIIHI.

5. Pa3paboTana nmporpaMmma MEpOIPHUIATUI YIEOHOM KOOI MUSCKOM TPOIIBL.

6. Co3naH 1miaH MPaKTHIESCKOTO HCITOJIb30BaHUS 00BEKTOB MapIIpyTa.

7. PazpaboTtana MeToauveckast mporpaMmma 3aHsITHiA, 0ece]] M SKCKYPCUH I TOCETHTENEH SKOTPOTIHI.

8. Co3gana mporpamma MpupoI00XPaHHBIX MEPOTIPUATAN, IPOBOJUMBIX Ha SKOJIOTHIECKOHN TPOTIE.

Typusm OTHOCHTCS K CaMOit MaccoBOi (hopMe OTabIXa, aKTUBHOT'O 00pa3a jKM3HH U 0370poBicHus. [1y-
TEIIECTBYS, TYPUCTBl MOHUMAIOT, YTO 3JI0POBhE — 3TO CAMBIil BaXXHBIA (PAKTOP FApPMOHHYHOTO PA3BUTHS
YeNoBeKa, 0COOCHHO JIETCKOTO OpraHu3Ma.

Kaxiplif y9acTHHK TYpHCTCKOTO TI0X0/1a 00ydaeTcss MUHUMYMY 3HaHUN B 00JACTH MEIUIMHBI, TUTHE-
HBI U B IPYTUX HEMAJIOBAXHBIX 001aCTAX.
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TypucTCKHE TOXOIBI — STO XOPOIIUN OTABIX; (U3NISCKOE PA3BUTHUE M CIIOPTUBHOE COBEPIICHCTBOBA-
HUE; pa3BUTHE M PACIIUPEHHE KPYro3opa; BOCIHTAHHUE JTUCIMIUTMHUPOBAHHOCTH, MYXKECTBa, JIFOOBU K IpH-
pone.

JIBm>KeHHE 3aHMMAaeT BaXXHYHO YacTh B XKH3HCACATEIBHOCTH YelIOBeKa. B moxone, TYpUCTCKUX COPEB-
HOBaHUSIX CO3J]ACTCSl ONTHMAIBHBIN JIBUTATEILHBIN PEXUM, HIeT 60ph0a ¢ MAJIOIIOIBUKHOCTEIO.

CpelcTBOM TapMOHUYHOT'O Pa3BUTHS JIMYHOCTH IMOJPOCTKOB CIYXHT TYPUCTCKO-KpaeBeIdecKas Jes-
TEIBHOCTH. [Ipu 0OIIEHNN ¢ IPUPOJION MPOUCKOAUT Iporiecc OPMUPOBAHUS TAKUX KAUECTB, KaK KOJUIEKTH-
BU3M, OTBETCTBEHHOCTh, B3aUMOIIOMOIIh ¥ B3aMOBBIPYYKa.

Typusm — 310 uMeHHO Ta ¢GopMa BOCIUTAHUSA, IIPU KOTOPOH peOESHOK MOMKET IOYYyBCTBOBATH CEOS
JUYHOCTBIO.

B nensx ganmpHe#Iero pa3BuTs S3KOJIOTHYECKOTO TypU3Ma B KaXI0H CTpaHe CHEIMATUCThI, 3aHUMAr0-
nMecs: JaHHBIMU BOIIPOCAMH, 00s3aHBI TIATEIHHO MPOJIYyMaTh KaXKIbIH 3Tall, pACCMOTPETh BCE BapHaHTHI
MpeeNbHO JOMYCTHMBIX HOPM aHTPOIIOTEHHON HArpy3KU Ha TEPPUTOPUH IKOJIOTHIECKOTO Typu3Ma. B aTom
3aKJIFOYAETCS OJTHO M3 OCHOBOIOJIATAIONIUX YCIOBUH U OTIUYUN SKOJIOTHYECKOTO TypU3Ma OT JAPYTUX BUIIOB
Typu3Ma.

Raxnouenue

Ha mpoTsikeHHH SKOJIOTMYECKOr0 MapIIpyTa, Py MPAaBHILHOM €ro MOCTPOSHUU, MOXKHO CAENaTh aK-
IIEHT TIOCETUTENICH Ha, Ka3aJIoCh ObI, IPOCTHIX, HO OYCHb BAXKHBIX 00BEKTaX U sBiicHUsX. CylIiecTByeT HE00-
XOJIMMOCTh BOBJICUCHHSI HACEJICHUS B OIICHKY DKOJOTHYECKON CHUTYAIIH CBOETO PETHOHA, CTPaHbI, a TAKKE
MPUBUTHS HOPM DKOJIOTHUECKON KYJIbTYPhI U BOCIIUTAHHS.

PacrnionoxxeHnue 3K0JI0THYECKOM TPOITBI BOJTU3U TOPOIa UMEET CBOM TUTIOCHI M MUHYCHI. K TuTtocaM oTHO-
CHUTCSl TO, YTO OHA JIETKOJOCTYITHA MoceTHTeNnssM. K MHHycaM MOXKHO OTHECTH CHIIBHYIO aHTPOIIOTCHHYIO
Harpy3Ky, KOTopasi Cloco0OHa JI0 HEy3HaBaeMOCTH M3MEHHThL NMpHupoAy. Ho u IaHHBIA (akTop MOXHO HC-
MOJIL30BaTh B KAYECTBE MPUMEpPa: MOKAa3bIBATh YYaCTHUKAM SKOJIOTHUYECKOW TPOIIbI, YTO O3HAYaeT OepekHOe
oOpallieHle ¢ OKPYKAOIIEH cpeToit.
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IKOJIOTHSIIBIK KO0JI KOPCETY IKOJOTHSJIBIK TYPU3MHiH 0ip ¢gopmacekl perinae

Makanana SKOJOTHSUIBIK OiTiM JkoHE TopOHe Maceleci, KOJIOTHSUIBIK ko TyciHiri, Conrycrik Kasakcran
OOJBICHIHAA SKOJOTHSIBIK TYPH3M JlaMy Mocenelsiepi KapacThIpbLIFaH. ATaiFaH alMaKTarbl 3KOJOTHSJIBIK
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TYpU3M [JaMybIHBIH AIFBIIIAPTTAPbl, KHUBIHABIKTAPHl JKOHE OJIApABl IICUIy JKOJIIApbl KOPCETLIreH.
DKOJOTHSUIBIK TYpU3M JaMybIHAA JKOJOTHSUIBIK COKIAK JKOJBI MOHI 3epTTENreH. DKOJOTHSUIBIK COKIAKThI
YHABIMIACTBIPY Ke3EHIepi MaKcaThl, TYpJIepi 3epTTeIill, SKOJIOTHSIIBIK OLTIM KOHE MOICHUETT] KaJIbINTACThIPY
OipaeH Oip THiMal GakTOp peTiHAe KapacThIPhUIFaH. JKOJIOTHSIIBIK COKITAK KOJI HETi31He KaThICYIIBLIAPAbIH
JKOOABIK JKOHE 3EpPTTEYIUIIK IC-OpeKeTi Moceleci 3eplelieHreH. ©3 Ke3eriHae O KOpIIaraH OpTaHbI
CaKTayla alFalliKbl KajgaMm OOJBIT ecenTelie/li. ABTOpJAp SKOJOTHSIBIK TYpU3M TaOWFH OpPTAHBI CaKTay
MOCEJIECIH TOJIBIK MICHINEHl, anaiaa agaMaapabslH TaOWFaTKa JIeTeH HEMKYpaiIbl KaThIHACHIH, KENTIPreH
3USHBIH JKYMCapTyFa, COHJAi-aK TaOMFATTHIH CYJYJIBIFBIH CaKTayFa TYPHCTEPIiH OKBITY apKbUIbI CEITECy
KaXeT.

Kinm co30ep. S5KOIOTHUAIBIK KOJI, SKOIOTUSIIBIK TYPHU3M, 3KOJIOTHSUIBIK TopOue, Taburu HplcaHaap, 6i1iM 6epy
KBI3METi.

P.S. Dmitriev, A.M. Nosonov, T.N. Lyssakova, G.V. Gordianova, 1.V. Lapteva

Environmental trail as one of the forms of ecological tourism development

In this article, the concept of an ecological path, the problem of ecological education and upbringing, reveals
the urgency and identifies the problems of the development of ecological tourism in the North Kazakhstan re-
gion. The prerequisites for the development of ecological tourism in the region are formulated, difficulties are
described for the development of ecotourism and possible ways of overcoming them are considered. The im-
portance of ecological paths in the development of ecological tourism is revealed. Forms of organization and
stages of the ecological path are considered. Ecological path is considered as one of the effective factors of
formation of ecological culture and ecological education. The problem of development of productive activity
through research and project activity of participants on the basis of educational ecological path is discussed.
The types, tasks, stages of organization of the ecological path were studied. The creation of an ecological path
is the first step towards preserving the environment. Conclusions are drawn that ecological tourism, of course,
does not solve the problem of the destruction of the natural environment. It allows you to mitigate the blows
caused by carefree attitude of people towards it, preserving the corners of the untouched nature and contrib-
uting to the enhancement of natural values not only through the ecological education of tourists, but also from
the funds channeled from the revenues from ecological tourism to such tasks.

Key words: ecological path, ecological tourism, ecological education, natural objects, educational activities.
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CoBpeMeHHOe COCTOSIHUE YUCJIEHHOCTH OHAATPBI (Ondatra zibethicus)
Ha o03epax KoprajkbIHCKOT0 rocyIapcTBEHOr0 MPUPOTHOTO 3aNI0BETHUKA

B crarbe ucciemyercst coBpeMeHHas YHCIEHHOCT OHAATpHl (Ondatra zibethicus) Ha o3epax KopramksiHcko-
ro rocynapcTBeHHoro npupoHoro napka (I'T13). YaeTHbie paboThl IPOBOAMINACH BECHOM U oceHbio 2017 T.
ITyTeM MOJCYeTa XaTOK M HOp 3BepbKa. [lIs onpeeneHus YUCICHHOCTH OHAATPHI ObIIM IIPUMEHEHH! IBe Me-
ToauKU ydera: Ha mapmpyte (o3epa Eceif, Cynrankensnasl, XKamankons u Kokaif) 1 Ha miomasnkax (o3epa
“Kamankons, TabaH) ¢ ucnonabp3oBaHueM TeXHUKH. CpenHsis IUIOTHOCTH JKUWIIUIN OHIATPhI Ha o3epax Kopran-
skbiHCKOTO ['T13 Ha 1 ra cocraBnser 0,21 nocenenus. [Ipu noBbIIIEHNH YPOBHS BOJIBI YaCTh XaTOK 3aTallIMBa-
eTcsl, 4To 00yCIIOBIMBAET 3aHIKEHHE PE3yIbTaTOB ydeTa npeanonoxutensHo Ha 20 %. Ilo qaHHBIM mpoBe-
JIEHHOTO BeceHHero ydera Ha o3epax KopramxksiHckoro I'TI3, pacdeTHass YHCIEHHOCTh OHAATPHI HA MEPHOL
MPOBE/ICHNS] BECEHHUX yUeTHBIX pabot coctaBmiaa 10080 ocobeil. YcraHOBIICHNE OIArONpUsATHOTO THAPOJIO-
TUYECKOT0 PEKUMa U OTCYTCTBHUE BCIBILIEK SIU300TUM TYJISIPEMUM TAKXKE IPUBEIU K POCTY MECTHOH IOITy-
nsuy oHAATpel. B 2017 1. 0cBOOOXKIEHHE 03€pa OTO JIbJIa 3aperHCTPUPOBaHO B 2728 yncnax ampens. [lep-
BO€ TOSABJIEHHE OHAATPbl Ha IOBEPXHOCTH JibJa oTMmedeHo 22.04.2017 r., maccoBoe MOSIBIEHHE — C
24.04.2017 r. AKTUBHOCTb OHZATPHI HA BOJOEME M YaCTUYHOE OCTPOCHUE XaTOK OTMEYAIOTCS B HAayaje mep-
BO# Jekansl Masg. OfHUM U3 OCHOBHBIX (haKTOPOB, BIMSIOIIMX HA PaclpeleneHnue OHIATPBI, ABISETCS Ieo-
MOP(}OJIOTHUECKOE CTPOESHHE BOJOEMOB, MPEACTABIEHHOE B OCHOBHOM OOPBIBUCTBIMH OeperaMu Ha BOCTOKE
U TIOJIOTHMH — Ha foro-3amnaje. Ilo maHHBIM HcclenoBaHuil, B OCEHHUH MEPUOJ OHAATPa OXOTHO 00KUBAeT
CEeBEpO-3aIlaHbIe U CEBEPO-BOCTOYHBIEC YAaCTH O3€p.

Kniouesvie cnosa: onmatpa, 9uciIeHHOCTb, KoprabksiH, 03epo, IIIOTHOCTb, (hakTophl, yueT, 0OBOJHEHHOCTD
BOJIOEMOB, YPOBEHb BOJIBL.

Beeoenue

Ownparpa (Ondatra zibethicus) — 3TO 3KOJOTHYECKH IIACTHYHBINA BHJI, OHA CAMOCTOSTEIIEHO U yCIIeHI-
HO PAacCeNsieTCs BO BCEX BOJHO-OOJIOTHBIX YTrobsSX cTpaHbl. OHAATpa TUIOMOBUTA M Pa3MHOXKACTCS OKOJIO
TpeX pa3 3a ce30H. B menmomM o3epo KopramksiH SBIsSETCS XOpOoIieH KOPMOBOI 0a30i, C XOPOIITMMH 3aIlIHT-
HBIMH YCJIOBUSMU ISl OOWTaHHS OHJATPHI, TIOATOMY B CIydae CIaJia YMCICHHOCTU H3-3a WH(EKIIMOHHBIX
Oone3Hel, TakuX Kak TyJSIpeMus U mapaTud, MECTHas TOMYJSIUS OHIATPHI CIIOCOOHA OBICTPO BOCCTaHO-
BHUTHCS.

Jl1st OHIATPOBBIX YIOAMIA XapaKTepHbI CE30HHBIC KOJeOaHUs YPOBHEH BOMIBI, MHOTOJIETHHE IIUKJIBI IO~
BBIIIICHHOM M TMOHMYKEHHOM YBIIAXHEHHOCTH. B MexXeHb cOKpallaeTcs TeppUTOPHS, IPUTOIHAS IJIs OOHMTa-
HUS 3BEPHKOB; OHH BBIXOIAT W3 MEIKOBOAWA M KOHIIGHTPUPYIOTCS Ha XOPOIIO OOBOJHECHHBIX y4YacTKax
(mpoTokax, epukax u 1p.). JlMHaMHUKa YUCICHHOCTH OHNIATPHI OOBSCHACTCS B 3HAYUTEIIFHOU CTEIICHU H3Me-
HEHUAMHU ypoBHS BOJbI [1]. OHaTpa — OJUH U3 OCHOBHBIX MPOMBICTIOBBIX BUIOB Kazaxcrana. s manu-
pPOBaHUSA MPOMBICIOBOM JTOOBIYM OHAATPHI TPpeOyeTCs KBATU(GUIINPOBAHHBIN yUeT YnciaeHHOCTH. HeratusHas
POJIb OHJATPHI JUIS YEIOBEKA COCTOUT IPEXKJIE BCErO B TOM, UYTO OHA SIBJIICTCS HOCHUTEIEM MHOTMX HH(]EK-
Ui, HanOOJIbIlIee 3HAYCHUE CPEIH KOTOPBIX UMEIOT TYJISIPEMUS U JICTITOCIUPO3HI [2].

Mamepuanst u Memoowl uccied08anus

C y4eToM KIUMaTHIeCKUX (aKTOPOB M OCOOCHHOCTEH YKOJIOTHUH MPOBEACHIE YICTHBIX paboT 1Mo ormpe-
JIEJICHUIO YUCIICHHOCTH OHIATPHI Ha Tepputopuu Koprawkerackoro ['T13 maunHaeTcs B ampere ¥ IpoaohKa-
eTCs JI0 TpeThel Aekanbl Masi. [leproa yueTHBIX paboT HANPSMYIO 3aBUCUT OT BECEHHETO JISJI0X0/Ia Ha 03¢-
pax Kopramxsiackoro I'TI3, KoTopblit HAYMHACTCS B CEpEaUHE WIM KOHIIE arpeltsi, ¥ MOJIHOCTBIO 03epa OUH-
IIAIOTCS OTO JIbJA B MIEPBBIX YHCIAX Masl.

Becennuit yuet onnatpsl Ha Tepputopun Kopramkeiackoro ['TI3 cocTouTt U3 AByX ATanoB MOJEBBIX Ha-
OmonieHuit. [lepBoiii BKIIIOYAST MPOBEICHUE BECCHHETO y4eTa, KaK TOJBKO BOAOEMBI HAYHYT OCBOOOXKIATHCS
oT cHera (ampenb-mait). OH OCHOBBIBAETCS Ha TIOJICUETE XOPOIIO BUIUMBIX HA JIbAY 3UMHHUX XaTOK, HO IIPO-
BEJICHUE €T0 JO0JDKHO OBITh ONEPATUBHBIM B CBS3M C TEXHUKOM Oe30macHOCTH. Ero OCHOBHOM 3a1adeit siBIis-
€TCsl BBIOOPOYHOE 00CIIe/I0OBaHNE BOIOEMOB C IIETIbI0 YTOUHEHUS OCCHHHX JIaHHBIX.
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OCHOBHBIM KUJIMIIEM, UCTIOIb3yEMbIM OHIATPON Ha BOJOEMAaX 3allOBEIHMKA B 3UMHUI NEpHOJ, SBIS-
IOTCS XaTKHU WX CIUIAaBUHBI, TOTIOJHHUTEIHHO YTETUIEHHBIE KOHYCOM U3 pacTUTENhHOTO MaTepuana. M3 Hop,
YCTPOCHHBIX B OCHOBaHHMH Oepera, akTHBHO UCIIOIB3yEMbIX OHAATPOH B BECEHHUH MEPHO, 3BEPhKU K Hada-
JIy 3UMBI, B CMEXHBIN IEPHOJ, TOCTENIEHHO NEPECENSIIOTCS B XaTKH.

Bropoii aTam BKIIFOYAET MOACYET KUIHI OHJATPHI ITOCTIE JIEJ0X0/1a M TIOBTOPHOE COTIOCTABJIEHUE OCEH-
HUX JaHHBIX C BECEHHUMH, TIOCTe reproaa pasMHoKeHnsa. OCeHHUH y4eT OCHOBAaH Ha MOJACYETE CEMEHHBIX
Y4aCTKOB U BBISIBICHUH YHCIEHHOCTH CEMBU.

IIpu npoBeaeHnn ydera NCHOIB30BAIACh TEXHHUKA: AFOMUHUEBBIE JTOAKH Mapku «Bera», «Ka3anka», B
TPYIHOIIPOXOJUMBIX MECTaX HCIIOJF30BAINCH PE3MHOBBIEC JIOAKH Mapku «HbIpok», «A-Mera» u memmii
MapIIpyT BIOJb BEICOKOTO Oepera.

s onpeneneHus YMCICHHOCTH OHAATPhI Ha o3epax Kopramxsiackoro I'TI3 Obutn npuMeHeHsB! ABE Me-
TOAWKH y4eTa: Ha MapIIpyTe W Ha IUIOIagkax. MeToauka ydeTa Ha MaplIpyTe MPUMEHsSIach Ha 03epax C
OOpAIOPHBIM THUIIOM 3apacTaHUs HAJABOAHOW PACTUTENBHOCTH W 3aKJII0Yaliach B IMOJACYETE XaTOK OHIOATPHI,
KOPMOBBIX CTONHUKOB. [lepeaBirkeHre Ha JOAKE MO3BOJMIIO OXBAaTHTH OOJBINYIO YacThb TPOCTHHKOBBIX 3a-
pocneii. MappyTHBIM y4eToM ObLTH OXBadeHBI 03epa Eceii, Cynrankenbsr, XKamankons u Kokai.

Y4eTHbIe TIOMAAKN OBUTH PAaCIIONOKEHBI Ha HEOONMbIINX mecax o3ep JKamankonb, TabaH, rie THN 3a-
pacTaHusl TPOCTHUKA XapaKTepU3yeTcsa KaK MO3auyHbIA WK 3aMUIITHBIN.

Becennnii yuet Ob11 poBeneH B nepuon ¢ 19.04.2017 r. mo 15.05.2017 r. Yduer npoBoauics B yTpeH-
HUE ¥ BEUEPHHUE YaChl, B IMKN aKTUBHOCTH OHIATPHI.

Pezynomamul uccnedosanusi u ux oocysncoenue

Jlnst onipeienieHust CpeHeN TUIOTHOCTH KU Ha o3epax Kopramkeackoro ['TI3 Obut ipoBeaeH yueT
Ha 4 MOHUTOPWHTOBBIX IUIOMIAJKAX B Pa3HBIX YACTAX O3€pa C PA3IMYHBIM THUIOM 3apacTaHus. CpemHss
IIOTHOCTH TIOCENIEHUH OHIATPBI 0TOOpaKeHa B TAOJIHIIC.

JlaHHbIe, MONYYCHHBIC NP MPOBEICHUH TOJCBBIX paboT B TeueHHe ampens u Mas 2017 T., mokasanw,
YTO TUIOTHOCTH MOCENICHUH Ha pa3HbIX yuacTkax o3ep Kopramkeiackoro I'TI3 cunbHO pa3HUTCS — OT HU3-
kol (03epo Kokaif) 1o BeICOKO# (HeOobITHE TUTeCH BOJIM3H 03epa Tabam).

Tabaumna
Pe3ysibTaThl yueTa OHAATPHI

Omnwmcanune
No o [Tnomanp ydera, ra | KonmngectBo xarok | CpemHsis TUIOTHOCTB Ha 1 ra
MOHHTOPHHI'OBOH IIIOMIATKH

1 |BocTounslii 6eper 03. CynTaHKEIbIbI 40 8 0,20
2 |3amamuabrii 6eper 03. Eceit 35 6 0,17
3 |Ilnecwr B paiione 03. Taban 50 17 0,34
4 |CeBepHnblii 6eper 03. Kokaii 35 5 0,14
UTOIro 160 35 0,21

CpenHss IOTHOCTD KUK OHAATpHI Ha o3epax KopramkeiHckoro I'TI3 Ha 1 ra cocrasnser 0,21 noce-
nenus. [Ipu moBbIIIEHUH YPOBHS BOJBI YacTh XaTOK 3aTaINIUBACTCS, YTO OOYCIOBIMBAET 3aHM)KEHUE PE3YIlb-
TaTOB y4eTa NMpeAnoiaoxuTeasHo Ha 20 Y%.

Ilo maHHBIM TIPOBEIEHHOTO BeCEHHETO yueTa Ha o3epax Kopramkemackoro I'TI3, pacdernasr yucien-
HOCTh OHIATPHI HA MEPUOJI POBEICHHUS BECEHHUX Y4eTHBIX pabot coctaBmia 10080 ocobeii. YcraHoBICHNE
0J1aronpUATHOIO THAPOIOTMYECKOro PeKUMa U OTCYTCTBHE BCIIBIILIEK SIU300THH TYJISIPEMUU TAKXKe IPUBE-
JIM K POCTY MECTHOH NOIYJIALUH OHIATPBHI.

B 2017 r. ocBoOOXIEHHE 03epa OTO JibIa 3apETUCTPUPOBAHO B 2728 uncnax anpens. [lepBoe mosisie-
HUE OHAATPBI HA MOBEPXHOCTH JibJa oTMedeHo 22.04.2017 r., MaccoBoe nosABiaeHue Hayanoch ¢ 24.04.2017 r.
AXTUBHOCTb OHJATPbl HA BOJOEME M YaCTHYHOE IOCTPOCHHUE XaTOK OTMEYAIOTCs B Hayase IEpBOH JeKaibl
Masl.

K Havamy BeCHbBI, MOMEHTY BCKPBITHS BOIOEMA OTO JIbJA, MOSIBICHHUIO 3a0€PEroB U MPOTAJINH, B CEMbIX
OHJATpBl IPOUCXOMAAT 3HAUUTEJIbHbIE W3MEHEHUs. BecHON 3uMMOBaBIIME CEMbU OHAATPBI PAcHafaroTCs, U
3BEPBKHU PACCEIIIOTCS MO MapaM — caMel] U camka. Kaxas cembsl 3aHMMaeT y4acTOK U TOTOBUT MECTO
(XaTKy WM HOpY) [UIA BBIBEIEHHS IOTOMCTBA. MecTo, I/ie pacroiokKeHbl XaTKU WX HOPBI, MOXXHO yCTaHO-
BUTH 110 IPyTIaM KOPMOBBIX TUIOIIAIOK, & TAK)KE HAOI0Aas 32 IIOBEIEHHEM 3BEPHKOB.
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B 2017 r., mocne CHEXHOW 3MMBI, THAPOJIOTHUYECKUE YCIIOBUS Ha BojgoeMax TeHus-KopraikbelHCKOMN
CUCTEMBI 03€p SBIIUTUCH OJarOMpHUSATHBIMH ISl YCHEIIHOTO PacCeNeHHs] OHAATPHl B TIEPHOJl Pa3MHOKECHHS.
[lo HaOxromeHMsM B MepHOJ YYETHBIX paboT BBIABIEHO, YTO OOJBIIAS YacTh THE3AONPUTOJHBIX YIACTKOB,
3aHMMAaeMbIX OHJATPOH B OCEHHUI IEPHO, BECHOW OKa3aJIUCh HEOCBOSCHHBIMHU, BHU3YAJIILHO OTMEUAINCh
JUIIb €AUHUYHBIE BCTPEYH XaTOK. DTO B MIEPBYIO OUEpelb OOBICHICTCA TEM, UTO IS BEIBEACHHS TOTOMCTBA
ceMeiHas Tmapa coopyKaeT He3aMETHBIE, MAIOOOBEMHbIE XaTKH B YKPOMHBIX MECTaX, 4TO 3aTPYAHAET HX
oOHApyXeHHUE B T'yCTOM TPOCTHHUKOBOM MacCHBE. B CBSI3UM C ONAarompUSATHBIMU THAPOJIOTHYCCKUMHU YCIO-
BUSIMHU, YCTAHOBHBIIIMMUCS B JAaHHOM TOJIy, 9YaCTh CEMEH OHJATPhI, BO3MOXKHO, YCTPaUBaET BHIBOJKOBBIC HO-
pPHI B CIUTABHHAX WM B OCHOBaHHWH Oepera. Hopbl B critaBiHaxX W B OCHOBaHHWH Oepera 0COOEHHO aKTHBHO
WCTIONB3YIOTCS OHAATPON B BECEHHHH MEPHOJ, HO K Ha4ary 3UMBI, B CMEXXHBIH Mepro O0IbIIas 4acTh mepe-
censercs B Xatku. K 3uMe OOJBITMHCTBO 3BEPHKOB MEPECEISIOTCS U3 HOP B XaTKH, KOTOPHIE OHU HAYUHAIOT
CTPOUTH B KOHIIE JIETA, 2 0COOCHHO UHTEHCHBHO B OKTAOpe-HOsIOpe, Tepe JIeTOCTAaBOM.

Ilo maHHBIM TOCHHCIEKTOPOB CIIY>KOBI OXpaHbI B CTEMHBIX OMOTOMAX, I/I€ COOMPAIOTCS Tajible BOMBI,
OTMEYAIOTCS CIMHUYHBIC BCTPEYM OHIATPBI, TAKXKE OHIATPhI ObLTM 3aMEUYCHBI Ha pa3iuBax o3epa Eceit,
B1oib rpeiinepa mexmy KIIIT Ne 1 u kopnonom Kapaxap. [lpu obcnenoBanuu o3epa TabaH mo nepumerpy
TPOCTHHKOBOTO MacCHBa OOHapyxeHo 17 wunwi, u3 HuX 4 HOpBl M 13 XaToK. XaTKh BCTPEYAIOTCS TIOBCE-
MECTHO, HOPhI OTMEYAIOTCS BOJIM3U OTKPHITHIX 3AJIMBOB. Ha MOHUTOpWHTOBOM mutomaake o3epa Eceit Ha me-
PHUOJT YYETHBIX pa0OT aKTUBHOCTH OHJIATPhI HE BBISBICHO IO MPUYHUHE TOTO, YTO MOCIIE BECEHHETO JISA0X0a
JIBJIOM OBLT M3MEHeH JIaHAmadT OeperoBoil TMHUU U CTEPTHI CIe/bl IesTeIbHOCTH 3Bephka. CorlacHO JlaH-
HBIM TIOJIEBBIX MCCIICOBAHWA B OCCHHUU IEpPHOI OHAaTpa Ha o3epax Tenms-KopramkwiHCcKoro Oacceiina
pacrpeesieHa paBHOMEPHO M 3aceiisieT OONBLIYIO0 YacTh THE3AONPUTOTHBIX OMOTONOB. B oceHHMIA mepuon
XaTKA OHAATPHI M BU3yaJIbHasl aKTUBHOCTH 3BEPHKOB OTMEUANHCh Ha o3epax Eceit, Cynrankensapl, Kokaid,
Acayb6aibik, XXamankonas. O0ciaenoBanne MpOTOKH OT o3epa Tabankaza mo o3zepa CylTaHKENbIBI TOKA3aJI0
OTCYTCTBHE JaHHOTO BHJa Ha oOciieyeMoM ydyacTke. YacTHUHO OHAATpa 3acessieT MPOTOKY OT AOmaiickoit
TJIOTUHBI K 03epy AcayOabIK.

OJHUM U3 OCHOBHBIX (haKTOPOB, BIHSIONIMX HAa paclpeaesicHue OHIATPHI, sBIsIeTCs reoMopdooruye-
CKOE CTPOCHHUE BOJOEMOB [3], MPEICTaBICHHOEC B OCHOBHOM OOPBIBUCTHIMU O€peraMu Ha BOCTOKE H ITOJIOTH-
MU Oeperamu Ha 1oro-3amaje. [lo JaHHBIM MCclieIOBaHUI B OCCHHUH MEpUOJ OHIATpa OXOTHO 00XKHBAET ce-
BEpO-3aMaIHbIE U CEBEPO-BOCTOUHBIE YACTH 03€p.

’KamaHKOIIb — MOHUTOPHHTOBOE 03€p0. XaTKH OHAATPHI, KaKk CeMEHHBIE, TaK U KOPMOBBIE, OTMEYAIOT-
csl Ha ceBepo-3amagHoM Oepery. Ha roro-3amagnom 3anmBe J[xxabaii HabmogaeTcst aHAIOTHYHOE pacrpese-
JIeHWE TPYNIHPOBOK OHIATPHI.

Eceit — cambiii kpynHbiid BogoeM Tenus-KopramxbsiHckol cucteMbl 03ep. PactipeneneHue oHaaTpsl Ha
JAaHHOM BOJOEME OTMe4YaeTcs Ha CEBEpO-3alaHOM M BOCTOYHOM Oepery, YacTHYHO 3acelieHbl IOro-
3araiHbIC 3aJIHBHI.

CynraHkenbapl — 3/1eCh MaKCHUMaIbHASI TUIOTHOCTh CEMEHHBIX XaTOK OTMEYaeTcs B OOJIOTHCTHIX MOH-
Max pekd Hypbl mexay o3epamu Cynrankenasl u Kakaii, 0ojiee HHTEHCUBHO OCBOCH FOTO-3alaHBINA Oeper 1
HECKOJIBKO MEHBIIE — BOCTOYHBIH.

Kokait — rpynmupoBKH OHIATPBI OTMEUAIOTCS Ha 3alagHoM Oepery paiioHa AKcyara, 9aCTUIHO 3ace-
JIEH CEBEPO-BOCTOUYHBIN Oeper.

Bonansrit pexxum Tenns-KoprammkbIHCKOH CHCTEMBI 03€p B JAHHOM TOJIy COOTBETCTBYET (hazaM MEXKIy
CpeIHel 1 MUHUMAIBHON W MPUOIMKAETCA K ONTHMAaTbHOU (a3e 00BogHeHHOCTH. JlaHHOE sBJIeHME Onaro-
MPUSTHO OTPA3WJIOCh HA TUHAMHKE YHCICHHOCTH MECTHOH MOMYNALWK OHAATPHl. bombpmas gacte THE3I0-
MPUTOJIHBIX YYaCTKOB, PaHEe MPEACTABICHHBIX MaJIOTPUTOJHBIMU MEJIKOBOABSIMH, B JAHHOM T'OJTy COOTBET-
CTBYET BTOPOMY KJIacCy OOHMTETA BOJHBIX Yrofauil. B CBA3M ¢ 3TUM TUIOTHOCTH MOMYJISIIUN CTAHOBUTCS pa3-
PEKEHHOI1, YTO TO3BOJISIET TPOTHO3UPOBATEH YBETMUEHUE YHUCIEHHOCTH JaHHOTO BH/IA B TIOCIIEIYIONINE TOJIBI.

CrnexyeT OTMETHTh TakkKe OMOTHYECKH (haKTOp, BHIPAKEHHBIH MPSMOW 3aBHCHMOCTBIO OT BOJIHOTO
pexxuma. C yBeTMYCHUEM THE3ONMPUTOIHBIX TUIOMAACH KOHTAKT MEXIY OHAATPON M BOISHOW IOJEBKOM
YMEHBIIIAETCs, COOTBETCTBEHHO YHCICHHOCTh BO3PACTAET Y IBYX COBMECTHO MPOKHUBAIOIINX BHIOB T€OMET-
pudecku mapamiensHo [4]. B mocnexyromeM, B 3aCyIITUBBIE MaJOBOJHBIE TOJBI, C YMEHBIIICHHEM THE3/I0-
MPUTOJIHBIX YYaCTKOB 3aKOHOMEPHO MPOM30UICT YBEIUUCHUE INIOTHOCTU 3BEPHKOB, UTO BIIOCICICTBUH MO-
JKET BBI3BaTh SMTU300THIO TYJISIPEMHH, TaK KaK BOJSIHAS TOJICBKA HA TCPPUTOPUU 3aIOBEIHUKA SBISICTCS UC-
TOYHHUKOM JTaHHOTO 3a00JIeBaHUSI.
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Baxnouenue

Jannast paboTa mocBsIeHa akTyalTbHOW TeME — COBPEMEHHOMY COCTOSTHUIO YHCICHHOCTH OHAATPHI Ha
o3epax Kopramwkeackoro ['T13. MccmeqoBanus TOTOMHAIOT TaHHBIE TI0 pecypcaM 3Toro Buaa B Kaszaxcrane.
BnepBrie mokazaHo COBpEMEHHOE COCTOsiHUE momyisiuuu oHnatpsl B Kopramxeinckom I'TI3. IIpu stom ot-
MEUaEeTCs COKpaIeHue morojioBbs 1o cpaBHeHmIo ¢ 2007 1. (oT 1-10 cemeii Ha 1 kM OeperoBo THHUM TUTE-
ca) [5]. DTo cBsA3aHO C TEM, YTO OTCYTCTBHUE NMPOMBICIA U HHTCHCHBHOE BO3PACTAHHUE YHCIICHHOCTH ITOITYJIs-
MU TPUBEIIN K BBICAHUIO KOPMOBOM 0a3bl U, KaK CJICICTBUE, K TIOYTH COKPAIICHHUIO MOmyisnud. [Tomumo
ATOTO, Ha OHNATPY 3HAYUTEIILHO YBEIWYHIICS MPECC XUIIHUKOB, 3HAUYUTEIEHO YBEIWYMIACH YUCICHHOCTh
coma.
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KopraqkpIH MeMJIeKeTTIK TAOMFU KOPBIFbI KOJIepiHaeri
oHaaTpaHbIH (Ondatra zibethicus) Ka3ipri ke3aeri canbl

Makamana KopramksiH Memnexertik Ttaburm mapkinin (MTII) xemnepinmeri onpmatpansly (Ondatra
zibethicus) Ka3ipri kesjeri caubl xaiuiel Manimer Oepinren. Ecenkxe amy sxymbictapsl 2017 SKbUIIBIH
KOKTEMiH/Ie KOHE KY3/e iHAep MeH YHIIKTepZi caHay apKbuibl Kyprisinai. OHZaTpaHblH CaHBIH aHBIKTAY
yuria eki omic mnaimamansuinsl: MapupytTeik (Eceit, Cynrankenni, Kamanken sxone Kekaii kenumepi
OaFBITHIHIA) JKOHE alaHJa TeXHUKaHbl KosumaHy apkeuUibl (XKamanken, Taban keminge). Kopramxsm MTIL
KeJIIepiHeTi OHIAaTpaHbIH opTama ThIFeIbIFE 1 rektapaa 0,21 Oacnana kypaasl. Cy aeHreili ketepinreH
Ke3le KeiOip yHmikrepai cy Oacampl, Oyl 3epTTey HOTHKeNepiH kem nereHue 20 %-ra TeMEHAETEIl.
Kopramxemr MTII xengepinmeri kKokTeMri caHak >KyMbICTapbl Ooifbrama, KopramkeH KopsrbiHma 10080
oHJarpa Tipkesai. [HAPOIOTHSIIBIK PESKUMHIH OHTAIBI OOJYbl JKOHE TYNSPEMHs aypybIHBIH OOJMaybIHaH
JKEPTUTIKTI OHIATpa MOMYJISIMACHIHEIH Kebetoine okenmi. 2017 x. KopramxeiH kenmepi mysman 27-28
coyipze Oocaransl Tipkenai. OHgarpanapabiH My3 Gerine Gipinmi per mibiFyst 2017 k. 22 coyipae Tipkence,
JKarmai My3 ycTiHe mbiFysl 24 coyipinge 6acranasl. CyaTTapaarbl OHIATPAHbIH OCJICEHIIIIT XKaHe imiHapa
YHLIIKTepiH TYPFbI3y MaMbIp ailbIHBIH OipiHIII OHKYHZIriHe coiikec kenai. OHIATpaHbIH TapalyblHa acep
eTeTiH Herisri ¢axropnapasiy 0Oipi cyarTapablH reoMop(OIOrMsUIbIK KYpbUIBIMBI, HETi3iHEH CyaTTapIblH
IIBIFBICH] JKapiIbl JKOHE OHTYCTIK-OaThIC >Karajayiapbl jKalmak OOJBII Kellemi. 3epTreylepre coikec, Ky3
ME3TLUIIH/Ie OHAATpalap KeJIASpAiH CONTYCTIK-0aThIC )KOHE CONTYCTIK-IIBIFBIC OOJIKTEepiH MEeKeHACH .

Kinm ce3o0ep: onnmarpa, canbl, KopraiKbIH, KOJI, THIFBI3ABIK, (aKTOpiap, CaHaK, CyaTTapAblH CyFa TOIYBI, Cy
JIEHIeii.

D.K. Sabdinova, Zh.M. Karagoishin

The current state of ondatra (Ondatra zibethicus) numbers
on the lakes of Korgalzhyn state nature reserve

The article examines the current number of Ondatra (Ondatra zibethicus) on the lakes of the Korgalzhyn state
natural park (SNP). Accounting work was carried out in the spring and autumn of 2017 by counting huts and
holes. Two methods of accounting were used to determine the number of muskrat: on the route (Lake Yesay,
Sultankeldy, Zhamankol and Kokai) and on sites (Zhamankol Lake, Taban) using machinery. The average
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density of the muskrat dwellings on the lakes of the Korgalzhyn SNP for 1 hectare is 0.21 settlements. When
the water level rises, some of the huts are flooded, which causes an underestimation of the results of the sur-
vey, presumably by 20 %. According to the data of the spring registration on the lakes of the Korgalzhyn
SNP, the estimated number of muskrats in the Korgalzhyn Reserve for the period of spring registration works
was -10080 individuals. The establishment of a favorable hydrological regime and the absence of outbreaks
of epizootic tularemia also led to an increase in the local population of muskrat. In 2017, frozen lake melted
on 27-28 April. The first appearance of muskrat on the surface of ice was recorded on April 22, 2017, a mass
appearance was noted from 24.04.2017. The activity of the muskrat on the reservoir and the partial construc-
tion of the huts are noted at the beginning of the first decade of May. One of the main factors influencing the
distribution of the muskrat is the geomorphological structure of the water bodies, represented mainly by steep
banks in the east and gently sloping banks in the southwest. According to research in the autumn, the muskrat
willingly inhabits the north-western and north-eastern parts of the lakes.

Keywords: ondatra, number, Korgalzhyn, lake, density, factors, accounting, water cut of reservoirs, water lev-
el.
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The role of catecholamines in preschool children
in the neurotic development pathogenesis

The clinic of neurosis is diverse, but common symptoms are fears and anxiety, depression, mood swings, ob-
sessions and other manifestations. In addition, it is believed that mental trauma, causing an emotion of fear or
fright affect, can lead not only to cardiovascular, but also to various other violations of the functions of inter-
nal organs. All higher forms of human behavior are associated with the vital activity of nerve cells synthesiz-
ing catecholamines. Neurons use catecholamines as neurotransmitters (mediators) that carry the nerve im-
pulse. From the activity of synthesis and isolation of catecholamines, such complex processes as the memori-
zation and reproduction of information, aggressive reaction, mood, emotionality, etc. depend. The highest
level of catecholamines (per unit of body weight) in children. The article evaluates the results of excretion of
catecholamines in preschool children with different mental status. The study has found differences in their
metabolism in children with neurotic manifestations and healthy. Biochemical indicators of biological fluids
reflect the characteristics of the state of biochemical systems of the brain, in particular, they are indicators of
the activity of the sympathetic-adrenal system. This suggests that the evaluation of excretion of
catecholamines can be used as a diagnostic method for this disorder.

Key words: preschool children, neurosis, anxiety, catecholamines, dopamine, norepinephrine, adrenaline,
neurotransmitter, sympathetic adrenal system

In the last decades of the 21st century, the problem of a significant increase in the number of children
with mental and somatic disorders has become especially acute. There are neurotic states, caused by the im-
pact of a variety of psychotraumatic factors. This is due to the growth of scientific and technological pro-
gress and related changes in all areas of human life, on the one hand, and the improvement of psycho-
physiological adaptation, on the other. In this regard, and in the structure of the incidence of the population,
there have been shifts towards an increase in the specific gravity of diseases, in the emergence of which an
essential role is played by the neuropsychic overvoltage factor. Among such diseases are neuroses. Among
the most vulnerable age groups in this regard, preschool and primary school children are confidently leading
the way. The consequences of a timely unrecognized disorder in the future can be firmly fixed and will de-
termine not only the state of neuropsychiatric and psychosomatic health [1, 2], but also the features of per-
sonality development [3], affecting all levels and forms of adaptation (mental, social, professional) [4].
A.lL. Zakharov points out deviations in the neuropsychological development of children in 33 % who attended
kindergarten [5].

Neurosis is a complex and, on a number of aspects, a debatable problem. Analysis of the scientific liter-
ature indicates that research in the field of neuroses is not of a complex nature and, as a rule, leans either on
psychological methods [6, 7] or on medical [8, 9] methods of diagnosis and interpretation of data. The spec-
trum of clinical forms of neurosis in childhood is very wide, diverse, but not all forms are well known even
to specialists. An important circumstance that makes us turn to this topic is the significant age-specific origi-
nality of the clinic of this condition, ignorance of which leads to diagnostic errors. In the modern scientific
literature there are virtually no works devoted to the analysis of physiological changes in the child's organism
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with neurosis. The importance of studying these conditions is due not only to their high prevalence, but
mainly to the fact that in childhood, neurosis can remain hidden for a long time, or manifest as a symptom of
a physical malaise [10].

Assessing the state of the problem of neuroses in general, it should be recognized that pathogenesis
mechanisms remain the most vulnerable place in the whole problem. It is possible that the way to overcome
this difficulty is that neurosis must be viewed not in parts, not in individual symptoms, but as a disease of the
whole organism. The child's body for a variety of mental trauma and biologically strong agents and harmful
effects can respond with a nonspecific reaction called stress [11]. With neuroses, the functional activity of a
wide variety of organs and substances is changing, resulting in disturbances in the cardiovascular, respirato-
ry, digestive and other systems.

Neurotransmitters play a significant role in the response to external influences and disruption of homeo-
stasis [12]. Catecholamine innervation affects the main centers of higher nervous activity: the center for con-
trol and inhibition of motor and emotional activity, programming activity, attention system and operational
memory. It is known that catecholamines perform the function of positive stimulation and are involved in the
formation of a stress response. Proceeding from this, it can be considered that catecholamine systems partici-
pate in the modulation of higher mental functions and in the violation of catecholamine metabolism, various
neuropsychic disorders can arise. These reasons cause the need to study data on the mechanisms of develop-
ment of pathological processes of the child's body in neurosis, namely: determining the level of
catecholamines in a biological fluid in preschool children with various neurotic states.

Materials and methods

A study was carried out in the kindergarten nursery Ne 15 «Akku», a kindergarten «Tolagay» in Kara-
ganda. Based on the results of primary research, a group of 127 children was selected, who later participated
in in-depth studies. The entire sample was divided into four groups. There are 22 children with the estab-
lished diagnosis — neurosis, 18 children with pre-neurological status, 40 — with a high degree of anxiety,
48 children — normally developing. On the basis of gender, the study involved 55 girls and 72 boys. The
number of children in the main groups was as follows: in the neurosis group — 18 girls, 13 boys; in the
group of predneurosis — 8 girls, 10 boys; in the group of anxious children — 17 girls, 23 boys; in the group
of normally developing children — 24 girls, 24 boys. The age of the children ranged from 4 years to 5 years
5 months. The indicators of the physical development of children were within the limits of the age norm. The
body weight of children 4 to 5 years was 15.2 = 1.3; from 5 to 5.5 years — 21.4 £ 1.1. The average height of
children from 4 to 5 years is 103 £ 0.9; from 5 to 5.5 years — 108.4 £ 2.1.

The study was conducted by standardized sets for enzyme immunoassay. Such sets as Elisa Kit for Do-
pamine (DA), Elisa Kit for Noradrenaline (NE), Elisa Kit for Epinephrine (EPI) are designed for 96 assays
with any type of biological fluids. For the analysis, an EIA station was used: Microplate reader — Zenyth
340st Anthos, a shaker-thermostat — ELMI ST3, washer — anthos fluido. The concentration of epinephrine,
norepinephrine, and dopamine was expressed in mol/d. The calculation used the program Statistica V.6.1,
specifically designed for statistical calculations, including in the natural sciences. Given the presence of four
groups, to solve the problem of detecting differences in these parameters, the best option was Fisher's vari-
ance analysis or F-criterion. The reliability of the parameters studied was assumed to be p < 0.001. The de-
scription of the quantitative characteristics is carried out with the help of the arithmetic mean of the plus-
minus error of the mean value.

Based on the results of single-factor analysis of variance analysis, the following results were obtained
below.

Results and its discussion

In the study, the average statistical indices describing the level of catecholamines in children of differ-
ent groups (neuroses, prednevroses, anxiety states, and norm) were determined. When analyzing the differ-
ences in the Dopamine scale, the values of F = 3209.73 at p = 0.001 were obtained. The graphical analysis of
the differences presented below clearly demonstrates its focus.

Figure 1 clearly demonstrates that the average values for this hormone are the highest in the group
«Normy, gradually decrease when going to the groups «Alarming states», «Predneurose» and finally reach
their minimum in the group «Neuroses». In this case, it makes sense to note a small spread of values and a
high density of results, which certainly increases the accuracy of the measurement.

96 BecTHuk KaparaHauHckoro yHvusepcuTeTa



The role of catecholamines in preschool children ...

In the second parameter, the level of norepinephrine F = 2460.75 at p = 0.001, the opposite situation can
be observed (Fig. 2).
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Figure 1. Descriptive characteristics Figure 2. Descriptive characteristics
of the parameter «Dopamine» of the parameter «Noradrenaline»

With a significant gap, according to the average indices, the group «Neuros» leads, then, after a strong
«failure», the norepinephrine rates decrease smoothly, reaching a minimum on the «Norm» group. As in the
previous case, one can note a high density of indicators and a small spread in the values of groups.

According to the third indicator of the level of hormones — Adrenaline F = 1785.84 with p = 0.001, a
similar situation was found (Fig. 3).
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Figure 3. Descriptive characteristics for the parameter «Adrenaline»

As in the previous case, the highest level is observed in the group «Neuroses» after which it drops
sharply and having a clear tendency to decrease reaches a minimum on the «Normy group.

The diagnostic value of these physiological studies allows us to state that the secretion of epinephrine
and noradrenaline rises sharply in anxiety and fear in pre-school children with neuroses, predoneuroses, and
anxiety. From the physiological point of view, they do not differ from each other, the difference consists on-
ly in the fact that anxiety causes activation of the organism before the expected event occurs, which is why
the children in the group «Anxiety» in terms of adrenaline and noradrenaline are not much inferior to the
group of «Predneurosesy.

W.B. Cannon’s studies of the emotion physiology [13] showed an increase in the amount of adrenaline
in the blood in emotional states (fear, anger, etc.), an excess of which in turn causes a number of somatic
changes in the body. An increase in the amount of adrenaline occurs when emotions are caused by the action
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of both conditioned reflexes and unconditioned reflex stimuli. However, prolonged exposure to high concen-
trations of adrenaline leads to increased protein metabolism, which leads to a decrease in muscle mass, loss
of body weight, and often to exhaustion. This explains the asthenic constitution of neurotic children. In addi-
tion, the predominance of adrenaline in the body destroys the heart, kidneys. The child is in a state of con-
stant nervous over-excitation, sometimes inadequately perceives the emerging situation. In this case, often
increases blood pressure, which can lead to vegetative-vascular dystonia.

When a high concentration of noradrenaline and epinephrine combine, a strong muscular tension arises,
which can lead to a physiological response, such as a tremor which is caused by the excitation of (2-
adrenoreceptors, which is enhanced the contractile activity of skeletal muscles. This reaction is typical for
both neurotics and children with anxiety. It appears in the trembling of the chin, lips, and limbs in a stressful
situation.

Dopamine is a neurotransmitter, as well as a hormone formed from L-tyrosine [14]. It is a precursor in
the synthesis of noradrenaline and epinephrine. As a representative of catecholamines participates in the
basic metabolic processes of the body, the formation of a common adaptation syndrome and through the ac-
tivation of the hypothalamus-pituitary-adrenal system promotes metabolic and hemodynamic adaptive reac-
tions [15]. The excretion of dopamine in the urine in our study is significantly reduced in the Neurosis group
by 43.6 %. When dividing children into groups according to various clinical signs, there were also statistical-
ly significant differences. Thus, the level of dopamine was significantly lowered in the Predneuroses group
by 13.1 %. In the group «Anxiety» was found low numbers of the norm.

The results of the study of catecholamines of older children (middle school age, adolescents), having
neurosis, increased anxiety, etc., are somewhat contradictory. The level of adrenaline, noradrenaline or do-
pamine (and sometimes all three hormones at once) did not increase, and in some cases even decreased sig-
nificantly, despite the fact that it was already low initially [16]. Presumably, in a state of chronic stress, since
older children, the adrenal glands are functionally depleted and are no longer able to adequately react and
produce these hormones in the required amount.

The results allow us to conclude that psychoemotional stress in preschool children with neuroses, under
the influence of impulses coming from the limbic system, releases corticotropin releasing hormone in the
hypothalamus), which stimulates the activity of the pituitary gland. The pituitary gland secretes adrenocorti-
cotropic hormone, which activates the work of the adrenal glands — the main source of catecholamines (epi-
nephrine and norepinephrine) with a parallel decrease in dopaminergic activity.

This is accompanied by activation of the sympathoadrenal system and changes in the functioning of
both internal organs (heart, lungs, gastrointestinal tract) and behavioral disorders. Depressed and anxious
which are not characteristic of children, in children with neuroses are explained by a decrease in dopamine
activity and an increase in norepinephrine and adrenalin neurons.

The magnitude of stress is estimated by the level of increase in adrenal hormones. In children with pre-
neuropathic condition, a significant decrease in dopamine is observed, an increase in epinephrine and nore-
pinephrine reaches a neurotic level in terms of severity.

Anxious state has common biochemical pathogenetic mechanisms with neurosis. Despite close to the
norm of dopamine, a significant imbalance in the direction of increased adrenaline and norepinephrine,
which is indicated a significant risk of neurosis in the future.

From the above it follows that to understand the mechanism of neuroses is very important (no less than
the unfolded stage) its initial, more latent period. It is characterized not so much by disturbances in individu-
al functional systems of the body, as by changes in the interaction of different systems, i.e. the violation of
correlations between individual systems is the first reliable criterion for developing neurosis.
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3.41. Onekcrok, b.J1. Jlax0aii, M. JlaHuiaeHKO

MekTen kacbIHa JeifiHri 0ajaJapaAbIH HEBPOTHKAJBIK
AaMy MATOreHe3iHae KaTeXoJaMuHIAepAiH peoJti

HeBpo3apIH KIMHUKACKI KONTYPJI, aaiiia oJapAblH Kalbl 9pi OpTaK CUMITOMAApFa KOPKY, allaHiay, ypei,
Jenpeccusi, KOHUI-KYHIIH XHi aybICybl, >KaJbIKTBIPAThIH Oiyap »karanbl. COHBIMEH KaTap IICHXUKAJbIK
JKapakaTTaH 0O0JATHIH KOPKY SMOLMSCH MeH Ypeil addexTiciHeH KypeK-TaMbIpJIbl )KYHECIHIH JKYMBICH FaHa
eMecC, JKaIIIbl iMIKi Myluenepinie (QyHKIHUsIapbIHBIH Oy3bUIBICTApbIHA OKeNyl MYMKiH. AJIaMHBIH MiHe3-
KYJIKBIHBIH OapJIbIK JKOFapbl HbICAHAPbl KATEXOJIaMUHIEPl CHHTE3ACHTIH XKYIKe KacyllanapbIHbIH OMIipIliK
Gencenpinirine OaitnanpicTel. HeifpoHmap karexonaMuHIEpAl )KYWKE MMITYJIbCIH alaThlH HEHPOTPAHCMHT-
Teprnep (Memuartopiap) perTinae maiimanmanansl. KaTexonaMuHIEpAiH CHUHTE3l MeH OKIIayJaHybIHaH,
aKMapaTThIH €CTe CaKTaybl MCH KOOeroi, arpecCHsUIBIK peakmusuap, KOHUI-KYH, SMOIHMOHAIIBIK JKOHE TaFrbl
Oacka Kypnenmi mpomecrepre OaiylaHBICTHL. banamapia KkaTexolaMHHAEPIIH €H Kol JIeHredi (neHe
caJIMarbIHBIH Oipiirine) Oaiikanmangsl. Makanaga MEKTeIl JkachblHa JEHIHT1 opTYpill NCUXUKAIBIK CTaTYCHl Oap
Oayanmap/blH KaTeXOJIAaMHHACPIIH JKCKpelHsichiHa Oara Oepineni. 3epTreyniep KOpCETKEHACH, cay >KoHE
HEBpO3/Ibl Oasanap/blH MeTaboNIN3M KaTapblHAAFbl epeKIenikTep 0onaabl. BUONOrHsIIBIK CYHBIKTBIKTAPIbIH
OUOXMMHUSUIBIK, KOPCETKIIITEpi 6ac MUABIH OMOXUMHUSIIBIK XKy#Henep KyWiHiH epeKIIeniKTepiH CHaTTaiabl, 01
CHMIIATONBI-aJpeHANAbl KYHeHiH Oeycenainiriniy Oarachl OonMak. KaTexomaMHHIEPIOIH 3IKCKPELHSCHIH
Garanay OepinreH Oy3bUIBICTA TUATHOCTHKANBIK 9/IiC PETiHAE KOJIAAaHbICTa OOJTYBbIH JaJeeaei .

Kinm cesdep: MexTen >xacklHa JeHiHri Oananap, HEBpO3, aJaHJAyIIBUIBIK, KaTeXOJaMHHAEP, XO(haMuH,
HOpAaJIpCHAIIUH, aJ[peHalluH, HeHPOMEIHaTOp, CUMIIATOJbI-aIpEeHaIIbI KYHe.

3.41. Onekcrok, b.J1. lax6aii, M. JlanuiieHKO

PoJsb kaTexo1aMHHOB Yy JAeTel JOUIKOJbHOI0 BO3pacTa
B MIaTOreHe3e HEBPOTHYECKOr0 pa3BUTHUSA

Knunrka HeBpo3za MHOrooOpasHa, HO OOLIMMH CHUMIITOMAMH CUHUTAIOTCSl CTPAXU U TPEBOXKHOE COCTOSHHE,
JeTpeccusl, epenajbl HaCTPOEHHs], HaBI34UMBBIE UIEU U Apyrue nposieiaenus. [lomumo 3Toro, npuHATO Cum-
TaTh, YTO NCUXUYECKHE TPABMbI, BBI3BIBAIOLINE IMOLHMIO CTpaxa WK adeKT ucryra, MOryT BECTH HE TOJIBKO
K CeplIeYHO-COCYAUCTBIM, HO M K Pa3iIM4YHBIM JIPYIMM HapyIIeHHsM (YHKOWII BHYTpEHHHX OpraHoB. Bce
BEICIINE ()OPMBI ITOBEICHUS YEJIOBEKA CBS3aHBI C KHU3HENEITSIBHOCTHIO HEPBHBIX KJICTOK, CHHTE3UPYIOIIIX
KaTexoJlaMUHbL. HeHpoHBI HCIIONB3YIOT KaTeXOJaMHUHBI B Ka4eCTBE HEHPOMeIuaTopoB (IIOCPEIHHUKOB), OCY-
LIECTBIIONIMX TIepeJady HEpBHOIO UMITyabca. OT aKTUBHOCTU CUHTE3a U BBLICICHUS KaTE€XOJAMUHOB 3aBH-
CSAT TAaKHe CJIOXKHbIE NPOLECCHI, KaK 3alIOMMHAHUE M BOCIPOM3BE/ICHHE MH(POPMALINK, arpecCUBHAs PEaKLus,
HACTPOEHUE, SMONUOHATBHOCTE U T.J. CaMblii BBICOKHI ypOBEHb KaTEXONaMHMHOB (Ha €IMHHUILYy MAacChl Te-
Ja) — y JeTeil. B cTaThe oneHMBaAIOTCS Pe3ynbTaThl SKCKPELUH KaTEXO0NAMUHOB y JETEH TOIMIKOIBHOTO BO3-
pacTa ¢ pa3IMYHBIM ICUXUUECKUM cTaTycoM. MccnenoBaHueM yCTaHOBIEHBI pa3iiMyus B UX MeTaboInu3Me y
JeTel 370pOBEIX U C HEBPOTHYECKIMH NPOSIBICHUAME. broxuMuaeckne mokasaTeny OMOIOTHYeCKUX JKUIKO-
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cTen OTpaxaroT 0COOCHHOCTH COCTOSIHUS OMOXMMHYECKHUX CHCTEM MO3ra, B 4aCTHOCTH, SABJIAIOTCA IMOKa3aTe-
JIIMH aKTHUBHOCTH CI/IMHaTO-a,Z[peHaJIOBOI\/'I CHCTEMBI. DTO IMO3BOJISET NPEAIOJIO0XKUTH, YTO OLEHKA SKCKPEIUU
KaTeX0JIAMHMHOB MOYET OBITh HCIIOJIb30BaHA B KaueCTBE JAWArHOCTUYECKOro METoAa Ipu JaHHOM paCCTpOﬁ-
CTBC.

Knrouesvie cnosa: JOMIKOJIbHUKH, HEBPO3, TPEBOXKHOCTH, KaTEXOJIaMHUHBI, IIO(i)aMI/IH, HOpaJpC€HalnH, aip€Ha-
JIMH, HeﬁpOMeI[PIaTOp, CHUMIIaTO-aJIp€HajioBas CUCTEMaA.
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Change of hematological blood indicators with acute combined
intoxication with zinc, copper and arsenic salts

This article indicated the investigation results on the morphofunctional blood changes of experimental ani-
mals with acute combined intoxication with heavy metal salts (zinc, copper, arsenic) carried out on 40 white
outbred pubescent rats that were divided into four groups. It is noteworthy that heavy metals can accumulate
in the animal and human organism. As the result, disturbed the functions of the different organs and systems
and changed of hematological blood indicators. Biochemistry of blood can diagnose the pathology of the or-
ganism. There were used such solutions as copper sulfate, zinc sulphate and sodium arsenite as toxicants,
which were intragastrically injected once. Blood sampling was conducted the next day after the injection. The
results of our investigation showed that acute combined intoxication with zinc, copper and arsenic salts leads
to the development of inflammatory processes in the body, which can be indicated by an increase of such
blood indicators as leukocytes, erythrocytes, hemoglobin, hematocrit, mean hemoglobin in erythrocyte
(MCH) and speed erythrocyte sedimentation (ESR). It was found that the combined effect of zinc and arsenic
has the greatest toxic effect.

Keywords: heavy metals, zinc, copper, arsenic, combined intoxication, hematological blood parameters.

Introduction

One of the most important anthropogenic factors in the biosphere is pollution of the environment, and
as a result, the accumulation of toxic substances in nature, which adversely affects the soil, plants, animals
and humans. The intensification of industrial production and chemicalization of agriculture leads to the ap-
pearance of chemical compounds in the ecosystem, which are toxic to the people [1].

Annually, there is an increase in the amount of emissions of contaminators, which contain heavy met-
als, into the environment. Toxicants are able to accumulate in nature and move from plants to living organ-
isms, having a negative impact on the health of animals and humans.

Heavy metals are dangerous substances that pose a serious risk to ecosystems and the health of organ-
isms because of their high toxicity and stability in nature. Accumulating in the environment, heavy metals
can be transported to crops and negatively affect human health through the food chain [2, 3].

In some works devoted to the problems of environmental pollution and environmental monitoring, list
of heavy metals includes more than 40 metals from D.I. Mendeleev periodic table with the atomic mass of
more than 50 atomic units: V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cd, Sn, Hg, Pb, Bi, etc. [4]. For many indus-
trially developed cities, the presence of a separate pollutant in the environment is not typical, but there is al-
ways a complex of heavy metals capable of having a combined effect on the body, in which both the summa-
tion of effects and their potentiation can be observed [5]. Therefore, the study of the technogenic accumula-
tion consequences of heavy metals and anthropogenic natural environment pollution has now become im-
portant for the health and safety of the population [6].

In Kazakhstan, soils pollution with heavy metals is one of the relevant problems, especially in the vicin-
ity of large industrial cities. The main environmental contaminants are represented by industrial enterprises,
mining, energy, household waste, motor transport, etc [7]. The active use of natural resources, the develop-
ment of the extractive industry led to the accumulation of harmful substances in the biosphere, as a result of
which hundreds of land hectares became unsuitable for agricultural purposes [8].

For example, in the Akmola region, the mining, chemical, light and food industries are well developed.
There are at about 20 mining and processing enterprises in the region, which use such minerals as gold, ura-
nium-bearing, iron-containing ores and building materials. The ores in the fields contain also toxic substanc-
es, such as radioactive isotopes of uranium, thorium, potassium-40, arsenic, beryllium, selenium, phospho-
rus, etc. [9].

These substances, after getting into the human body, can disrupt the functions of some organs, cause
morphofunctional changes in the blood, as it is indicated by hematological and biochemical blood indicators.
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Hematologic parameters such as hemoglobin, red blood cells (erythrocytes), mean hemoglobin in eryth-
rocyte (MCH) and mean hemoglobin concentration in erythrocyte (MCHC) are constantly used to assess
blood capacity as an indicator of environmental pollution [10].

Blood is an important physiological system, which plays a huge role in the functioning of the whole or-
ganism, therefore hematological studies are of great value [11].

As it is known, blood is the internal environment of the body, which ensures the vital activity of cells,
being an intermediary between them and the external environment. Therefore, according to the morphologi-
cal and biochemical changes in blood, one can judge about certain pathological processes occurring in the
body. Toxic poisoning from the hematological indicators can cause a change in the concentration of hemo-
globin, erythrocytes. The eosinophilia occurs and the resistance of erythrocytes decreases [12].

The most detailed study of the changes in morphofunctional erythrocyte indicators during chemicals in-
toxication of different nature, which a person faces each day, allows determining the consequences of their
effects properly and also selecting the most effective adjustments under the existing environmental condi-
tions. The toxic effect of various heavy metal compounds is mainly due to the interaction with the proteins of
the body, so they are called protein poisons [13].

G.R. Khanturina on the basis of E.A. Buketov Karaganda State University, studied the effect of heavy
metals (zinc sulphates, copper, iron and cobalt sulfates) on the morphophysiological changes in rat blood.
She revealed that as a result of acute intoxication salts of zinc, copper and iron there was leucocytosis devel-
oping, the number of red blood cells decreasing, and also the fall in the erythrocyte concentration [14].

Similar studies were carried out by authors M.R. Khanturin, R.R. Beisenova, S.S. Taikina, and
A. Asankhan. They studied the effect of acute intoxication with zinc salts and copper on the cytological pa-
rameters of rat blood. Their research results showed an increase in the number of leukocytes, a decrease in
the concentratin of red blood cells and a decrease in the concentration of hemoglobin in the blood of experi-
mental animals [15].

However, the combined effect of heavy metals (zinc, copper, arsenic) has not been studied yet. Since
the composition of contaminants includes several substances, the great interest is paid to the combined effect
on the body. In connection with this, the goal of the study was to study the combined effects of zinc, copper
and arsenic salts on hematologic indicators of blood in acute intoxication of laboratory animals.

Methodology

Experimental work was carried out on 40 white outbred pubescent rats, which were divided into four
groups. The first group (rn = 10) consisted of control animals, which were kept under standard conditions on
the usual diet and water diet. The second group (n = 10) of laboratory animals was once intragastrically in-
jected with solutions of zinc and copper salts, the dose of copper sulfate II was 130 mg/kg, zinc sulfate was
175 mg/kg. The third group (n = 10) was made up of animals, which were once intra-gastrointestinal injected
with the solutions of copper and arsenic salts, the dose of copper sulfate I was 130 mg/kg, sodium arsenite
was 10 mg/kg. The fourth group (n = 10), was also once intragastrically injected with solutions salts of zinc
and arsenic, the dose of zinc sulfate was 175 mg/kg, sodium arsenite was 10 mg/kg.

Blood was collected the next day after the injection, from the carotid artery of experimental animals.
Hematologic blood indicators were determined on a modern automatic hematological analyzer called Nihon
Kohden Celltac E (Japan). The following methods were used during the investigation: the white blood cell
was determined with the help of the unified counting method in Goryaev's counting chamber, the number of
erythrocytes with the help of the unified counting with 0.9 % sodium chloride solution and the hemoglobin
concentration were determined by hemoglobin cyanide method, the hematocrit was determined by a calcula-
tion, based on the number of erythrocytes in a certain volume of blood and the average volume of one eryth-
rocyte. Average concentration of hemoglobin in the erythrocyte (MCH) was calculated by the formula:

MCH = — Hemoglobin in g/l - (pg).
First three numerals of erythrocytes concentration in 11

ESR was determined with the help of PR-3 (ESR meter, Panchenkov's apparatus), which is a plastic tri-
pod with nests for the installation of 20 capillaries. The Panchenkov capillary is a standard glass capillary for
the determination of ESR: its length is 172 mm, outer diameter is 5 mm and the hole diameter is 1.0 mm.
There is also a clear brown graduation from 0 to 10 cm, scale step of 1.0 mm high the upper division of the
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scale is marked «0» and the letter «B» (blood), in front of the 50’s division there is the letter «R» (reagent).
The measurement time was 1 hour [16].

The results were processed using Microsoft Office Excel software, Statistica for Windows. The arith-
metical mean (M), the standard error of the arithmetic mean (m) were calculated. The significance of differ-
ences in the arithmetic mean was estimated using Student's t-test (t) and significance level (p).

Results and discussion

It was found that in acute combination toxicity with copper sulfate, zinc sulfate and sodium arsenite
salts, the number of leukocytes in all experimental groups increased. In the second group this index increased
by 80 % (p <0.05), in the third group by 29.15 % (p <0.05), in the fourth group by 22.35 % (p <0.05) in
comparison with the control group (Table). A pronounced leucocytosis (an increase in the number of leuko-
cytes per unit blood volume) is probably caused by hyperplasia of the myeloid or lymphatic tissue caused by
the toxic effect of salts of heavy metals. As a result, myelopoiesis is activated and the output of leukocytes
from the bone marrow is increased in the systemic circulation.

Table
Hematologic indicators of rats blood with acute intoxication with zinc, copper and arsenic salts
; Groups of ex oerimenta; animals h
e T t!
Blood indicators 1* group 2 erowp .3 erouwp 4 goup
(control group) (intoxication with zinc | (intoxication Wlth cop- (1ntox1catloq with zinc
and copper salts) per and arsenic salts) and arsenic salts)
Leucocytes, x10°/L 6.82+0.18 11.96+0.44* 8.55+0.44* 8.1+0.08*
Erythrocytes, x10'/L 7.8+0.18 8.77+0.23%* 9.19+0.09* 8.9+0.16*
Hemoglobin, g/L 127+2.33 141£2.09* 15840.53* 166+0.2*
Hematocrit, % 33.16+1.32 35.11+0.75%* 38.48+0.28%* 40.22+0.48*
MCH, pg 15.09+0.73 16.21+0.36* 17.27+0.13* 18.71+0.3*
ESR, mm/h 4.8+0.17 4.3+0.11%* 5.6+0.12* 7.3+0.11*

Note. * — the differences are significant compared to the control group, with p <0.05; ** — the differences are significant in
comparison with the control group, with p <0.01; » — the number of animals in the groups.

200
150
W 1st group
100 - H 2nd group
3rd group
M 4th group
50 -
0 -
Leukocytes  Erythrocytes  Hematocrit ~ Hemoglobin MCH ESR

Figure. Dynamics of hematologic blood indicators in acute combined intoxication with zinc, copper and arsenic salts

It can be seen from Figure that the number of erythrocytes in the groups increased: in the second group
it increased by 11.01 % (p <0.01), in the third group by 16.33 % (p <0.05), in the fourth by 12.66 % (p
<0.05) in comparison with the control group. This is probably due to an increase in the production of red
blood cells in the red bone marrow, the lack of oxygen in the tissues of the body, the violation of the liver,
the development of renal pathology, and as a consequence the release of erythropoietin.

The hemoglobin concentration increased in the second group by 10.15 % (p <0.05), in the third group
by 23.44 % (p <0.05), in the fourth group by 29.69 % (p <0.05). An increase in hemoglobin is associated
with the increase in the number of erythrocytes, which is proved by our experiment data. An increase in the
number of erythrocytes indicates the excessive formation of red blood cells in the bone marrow during poi-
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soning. Perhaps, erythrocytosis is associated with an increase in the viscosity of blood in the vessels, and
also with the lack of oxygen.

In the course of the experiment it was found that the hematocrit increased in the second group by
5.88 % (p <0.05), in the third group by 16.04 % (p <0.05), in the fourth group 21.29 % (p <0,05), in compar-
ison with the control group. Perhaps this is due to the development of pathological processes in the body,
increased blood density, which may indicate leukemia or tumor processes in the kidneys, and may also indi-
cate an oxygen deficiency, along with hemoglobin and the number of erythrocytes increase.

The mean hemoglobin content in the erythrocyte (MCH) in all groups increased, in comparison with the
control group indicators: in the second group by 7.42 % (p <0.05), in the third group by 14.47 % (p <0.05),
The increase in the mean hemoglobin content in erythrocyte can be caused by liver disease, which is called
hypothyroidism.

ESR (sedimentation rate of erythrocytes) in the second group decreased by 12.2 % (p <0.05), in the
third and fourth groups increased by 14.28 % (p <0.05) and 48.9 % (p <0.05) consequently. Decrease in ESR
can be caused by a violation of water-salt metabolism in the body (hyperhydration) or progressive dystrophy
of the muscles (myodystrophy). Increase in the rate of erythrocyte sedimentation is probably due to a change
in the protein composition of the blood, i.e. increase in fibrinogen, alpha and gamma globulins, and decrease
in albumins. When developing pathological processes on the surface of the erythrocyte, molecules of fibrin-
ogen, gamma globulin, paraprotein and other proteins are deposited, which promotes the adhesion of red
blood cells to each other, and as a result, the rate of erythrocyte sedimentation increases.

Conclusion

Thus, acute combined intoxication in the group injected with zinc and copper, there was a significant
increase in the number of leukocytes in the blood, i.e. leucocytosis, in comparison with the third and fourth
group, an increase in the erythrocyte content, an increase in the hemoglobin level, an increase in the hemato-
crit, an increase in MCH, a decrease in ESR.

In the group of combined action of copper and arsenic, an increase in the content of leukocytes, eryth-
rocytes, a greater increase in the hemoglobin content than in the second group, an increase in hematocrit,
MCH, and ESR was observed.

In the group of combined effects of zinc and arsenic, an increase in the content of leukocytes, erythro-
cytes, a more pronounced increase in hemoglobin concentration was observed in comparison with the second
and third group, i.e. erythrocytosis, increased hematocrit, a significant increase in MCH and ESR comparing
with the second and third group.

All of the above can prove that the group of combined action of zinc and arsenic had the greatest toxic
effect on the change in morphofunctional blood indicators.
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P.M. Taszutrnunosa, P.P. beiicenoBa, I1.b. ®axpynenosa

MBIpbIi, MBIC K9HE KYILIAJIA TY31apbIMeH Ke/leJl apaJiac
yJaHy Ke3iH/Je KAaHHbIH reMaToJIOTMsUIbIK KOPCeTKIlITepiHiH e3repicTepi

Makasazna TepT Tonka OexiHreH 40 aK TeKci3 )KETUIreH ereyKyWpbIKTapra ayblp Metaigap (MbIPBILI, MBIC,
KYLIOJA) TY3apblH KOJIIaHA OTHIPHII JKacaFaH 3epPTTey JKYMBICHIHBIH HOTHXeCI GOMBIHIIA SKCTICPUMEHTTIK
JKaHyapiap/blH KaH Mop(odyHKIHOHATIIBIK ©3repicTepi KopceTiireH. AybIp MeTalaap )XaHyapiap MeH ajam
ar3achlHJa )KUHAJIBII, SPTYPIli OpraHiap MeH *KyHelepaiH sKyMbIChH Oy3abl. OcbiFaH OaliaHbICThl KAHHBIH
OMOXUMMSIBIK Kypambl e3repemi. KaH OHOXMMHSCHI ar3aHbIH MATOJOTHSICHIH aHBIKTAyFa KOMEKTECE/Ii.
DKOTOKCHKAHTTAPAbIH KOJJAHBUIFAH CPITIHAUIEP], MbIC CyIb(aThl, MBIPBIII CYIbGAThl KOHE HATPUI
apCeHHTI, JKaHyapiapra acka3aH ILIeK >OJIbl apKbuibl Oip per eHrisinren. bi3miH 3epTrey HOTHKec
KOPCETKCH/ICH, JKEIEeN MBIPBIII, MBIC JKOHE KYIIdJa Ty3JapbIMEH Kocapiaca YBITTaHybl KaObIHY HamybIHa
COKTBIpABL. A¥f3ajgarbl KaOBIHY NIPOIECTEPiH JIEHKOIMTTEp, SPUTPOLMTIEP, T'E€MOTIOOMH, T'eMaTOKPHT,
SPUTPOIMTTETI FeMOTTIOONHHIH OpTalla KypaMbl YIIFAIObl KepceTkinrepi nanennenni. Ex yisr acepi 6ap tom
MBIPBIII )KOHE KYIIJIa Kocapiaca 9peKeT eTKEeH e aHbIKTAIIbL.

Kinm co30ep: ayblp MeTanmap, MBIPBILL, MBIC, KYIIANA, apanac yiaaHy, KaHHBIH [€MaTOJNOTHSIIBIK
KOpCEeTKiLITepi.

P.M. Taszurnunosa, P.P. beiicenosa, 11.b. ®axpynenosa

HN3MmeHeHne reMaTOJIOTHYECKHX MOKA3aTe1eil KPOBH
MPHU OCTPOIi COUETAHHON HHTOKCUKAIMHU COJISIMM IMHKA, MeIH M MBIIIbSIKA

B crarse mpuBeneHBl pe3yiabTaThl HCCIENOBATENBCKOW PAOOTHI MO M3y4eHHI0 MOP(OQYHKIMOHAIBHEIX H3-
MCHEHHH KPOBH SKCIIEPUMEHTAIBHBIX KUBOTHBIX IPU OCTPOH COUYETAaHHON MHTOKCHKAILMH COJISIMH TSDKEIIBIX
METaJUIOB (L[MHKA, MEAHX, MBIIIbIKA), BEINOTHEHHON Ha 40 GenbIx 6ecopOIHEIX TOJIOBO3PENBIX KphIcaX, KO-
TOpbIC OBUIM pa3/ieNeHbl Ha YeThIpe rpynmbl. VI3BECTHO, YTO TSDKENbIE METAJUIbl CIIOCOOHBI HAKAaIUIMBAThCS B
OpraHu3Me )KUBOTHBIX U YeJIOBEKa, IPUBOJS K HAPYIICHHUIO PaOOThl PA3IMYHBIX OPTraHOB M CHCTEM, BCIIEICT-
BHE YEro MPOUCXOJAT U3MEHEHUsI B OMOXMMHUYECKOM COCTaBe KPOBU. BHOXMMHUS KPOBH MO3BOJISAET JTUArHO-
CTHUPOBATH IIATOJIOTUH OPraHU3Ma. B kauecTBe TOKCHKAHTOB OBLIM MCIOJIb30BaHbl PAaCTBOPBI CyNb(aTa MeaH,
cynbara OUHKA W apCEHUTA HATPHS, KOTOPHIC BBOJMINCH XKMBOTHBIM BHYTPIKEIYJOYHO OJHOKpATHO. 3a-
00p KpOBH OCYIIECTBIUIN Ha CIEAYIOMNI IeHb. Pe3ynbraTel nccaenoBaHuid MOKa3aly, YTO OCTpasi cCOYeTaH-
Hasl HTHTOKCHKAIIMS COJISIMH IIMHKA, MM ¥ MBIIIbSKA IIPUBOAUT K Pa3BUTHIO BOCHAIHMTEIBHBIX IIPOIECCOB B
opranm3me. Ha 3To yka3pIBaeT yBelIMUEHHE TAaKUX MOKA3aTeNed KPOBHU, KaK JICHKOIUTEL, SPUTPOLUTEI, TEMO-
r7100MH, TeMaTOKPHT, CpeaHee coaepkanue remoryiodnna B spurporute (MCH) u ckopocTs ocenanust 3put-
pormtoB (COD). Bbu1o BBISBICHO, YTO HAUOOJIBIIMM TOKCHUECKUM P PEKTOM 001a1aeT rpyIina COUeTaHHOTO
JeHCTBUS IMHKA U MBIIIbSIKA.

Kniouesvie cnosa: Tsoxenbie MECTalllbl, HUHK, ME€b, MBILIBIAK, COUCTAHHAA MHTOKCHUKALIH, FEMATOJOTHYCCKHUE
1OKa3aTeJIi KPOBU.
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Influence of various pollutants to the environment
on metabolic status laboratory animals organism

This article presents the results of an experimental study of dust containing a complex microconcentrations
metals. Quantitative characteristics carcinogenic risk in inhalation and oral intake of chemical compounds
have been established. The results of complex ecological studies on the evaluation unfavorable environmental
factors, the carcinogenic risk of cancer development among the population living in the zone a dysfunctional
region, specifies the features ecological and hygienic situation caused by chemical contamination of some
natural environments (air, water, snow, soil). The role of low metal concentrations in the dust composition on
the metabolic processes in the body has been experimentally established, the dose-dependent changes have
been determined, that the trigger mechanism toxicity of chemical compounds is the inefficiency the cellular
mechanisms in the splitting corpuscular microparticles of dust penetrating into the blood stream, provoking
increased oxidative stress in the internal organs.

Keywords: environment, dust, experimental animals, chemical pollutants, toxicity, biological equivalent,
maximum permissible concentration, biosphere, the soil, cytomorphological index.

Introduction

A feature of any large industrial city is the concentration of a significant number of objects of environ-
mental and hygienic risk in a relatively small area. The main parameters of the hygienic assessment of the
habitat in such conditions are, first of all, the level of contamination of the main depositing media, specifical-
ly manifested in specific landscape conditions, the factors of an optimal town-planning character with the
required organization of sanitary protection zones of objects of ecological and hygienic risk [1].

The basis of scientific and applied research in modern hygiene, in connection with the study of the im-
pact of urban environmental factors on public health, are approaches aimed at identifying, preventing and
assessing the adverse effects of man-made pollution of the urban environment on public health and sanitary
and hygienic living conditions [2].

In the urban environment, the majority of researchers consider chemical pollutants entering the deposit-
ing media-the air basin, snow, soil, as the main risk factors for the health of the population. Among the prior-
ity pollutants are heavy metals, dioxins, polycyclic aromatic hydrocarbons, chemical carcinogens (asbestos,
nickel, benzene, arsenic, radon, soot, etc.). And the pollution of atmospheric air often serves as a leading in-
dicator of hygienic trouble in the territory [3].

The need for constant monitoring of the state of the soil cover is explained by the fact that it is the ulti-
mate receiver of most technogenic chemicals involved in the biosphere [4, 5].

The soil is significantly different from other components of the biosphere both in terms of the level of
organization and complexity of the structure, and in terms of the functions it performs. In addition, the soil
plays a special role of the global geochemical regulator of cyclic mass flows of heavy metals — polluting
elements, which have high levels of technogenicity and toxicity at high concentrations [6].

Therefore, in order to substantiate the model of the behavior of heavy metals in the soil, it is necessary
to study the forms of existence, transformation and migration of heavy metals in a given object, the interrela-
tionships of these factors, as well as control systems over sources of pollution that have anthropogenic origin
(industrial emissions of enterprises, polluting chemicals with atmospheric precipitation and thawed snow).
Once in the soil, the metals are distributed among the biota of the soil, interacting with it and leaving the
negative effects of such interaction everywhere. The danger is aggravated by the fact that metal ions do not
undergo chemical and biological degradation, as is characteristic of organic compounds. Therefore, the met-
als in the soil should be considered almost as permanently present — they are only transferred or transferred
from one form to another within the given system. The form of the existence of metals in the soil is complex
and their detailed identification with different types of soils is hardly advisable [7].
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Materials and methods of research

The object of the study was the city of Temirtau, Karaganda region, it is located in the Central region of
Kazakhstan and is a large industrial region with an area of 10 thousand square meters. and a population of
180 thousand people. In the city of Temirtau there are enterprises of ferrous and non-ferrous metallurgy, en-
ergy, construction and food industries. According to the number of emissions from industrial enterprises per
city inhabitant, 2.1 tons, including about 1 ton in the form of dust precipitation, while at the national level
this value should be within 200 kilograms of various chemical compounds [8,9].

The influence of unfavorable environmental factors included analysis of air pollution, snow, drinking
water, surface water, soil cover, food. Hygienic assessment of medical and biological monitoring in the de-
termination of cause-effect relationships in the «environment — health of the population» system was car-
ried out in 4 stages.

At the first stage, chemicals were identified through collection and analysis of data on sources and
composition of emissions of polluting chemicals. A list of potentially harmful substances in environmental
objects that could affect the population was identified. The main source of information on industrial emis-
sions was the annual statistical reports of the Karaganda territorial environmental protection department «On
the state of atmospheric air protection in the Karaganda region» for 2010-2016 [10].

In order to take into account the chemicals entering the environment from existing sources, a universal
value, the biological equivalent of emissions (BEV), was used to take into account the hazard class of chemi-
cal compounds, their toxicological characteristics, the mechanism of action on the organism and assess the
state of the city atmosphere. the value of MPC or OBUYV and the hazard class of chemicals [10].

In the analysis of pollution of environmental objects, the method of zoning of urban territory into 6
plots was used, based on the geometric scheme of division of the city's territory into equal areas — the
«squares method» [11], which allowed:

1. Obtain differentiated quantities of chemical loading in individual territories.

2. To rank the territory of the city, regardless of administrative boundaries and to identify those areas
where in-depth medical and biological research should be conducted.

For this purpose, a coordinate grid of the city's territory was composed of 12 squares equal in area, di-
vided into 6 zones. Each zone was a separate unit of observation, carrying in itself an independent character-
istic of the chemical load.

Studies included: environmental objects, experimental animals (organs: bone marrow, lungs, liver, kid-
neys stomach).

The research consisted of the following stages:

— Sanitary and hygienic assessment of Temirtau,

— experimental modeling to prove the mutagenicity of urban dust as the leading factor of pollution in

animals (male rats).

Based on the rank evaluation of each chemical element included in the square, a quantitative assessment
of the degree of total chemical loading was determined. The squares were grouped by comparison zones,
which made it possible to identify the most unfavorable zones by the level of atmospheric pollution.

When using dust, which includes metals, as a marker affecting metabolic processes, inducing mutagen-
esis, it was planned to observe the following:

— the possibility of detecting the dependence «dose-effecty, «dose-time-response;

— the establishment of a link between the manifestation of intoxication and a specific action.

Under the action of small doses according to the literature, the specific component does not prevail in
the general picture of intoxication. At the same time, the specificity of metals was mainly studied with an
isolated action.

A study of the possible adverse effects of a complex of metals in the dust on the organism of residents
of Temirtau was carried out during a toxicological experiment. Integral and specific indicators were used
reflecting the state of the most important vital systems of the organism (body weight, summation — thresh-
old value (SPP), biochemical, cytomorphological and cytogenetic studies). Method of exposure:
intratracheal, inhalation, for 3, 70 days and 4 months, and also the recovery period.

In the first stage of the rat, males received dust containing a complex of metal microconcentrations
(PSCMM) once intratracheally at a dose of 50 mg/ml. The experiment lasted for 3 and 70 days. The tech-
nique of intratracheal administration is technically simple, it provides an accurate dosage of the introduced
dust and allows to cause a pathological process in the lungs.

108 BecTHuk KaparaHgmHckoro yHusepcurteTa



Influence of various pollutants to the environment ...

The second step lasted 4 months when rats received inhalation dust in the chamber at a concentration of
0.25 mg/m’, the average daily concentration of dust exceeds 5 times (their MPCs — 0.05 mg/m’) and corre-
sponds to the actual dust load for the residential areas of the city.

The third stage of the experiment included the inhalation administration of SSCMM for 4 months at the
MPC level of 0.05 mg/m’ and a recovery period of 12 days.

The animals of the experimental groups were daily subjected to a 4-hour inhalation primer during the
second and third stages of the experiment.

Based on the micronuclear test, a study was made of the mutagenic properties of dust in mammals in
vivo, taking into account organ specificity. In the experiment, the cytogenetic effect was evaluated in the
body's barrier systems, which are target organs:

The duration of the experiment was determined by the time of cellular renewal of tissues, so that the
maximum number of cells of different organs passed the mitotic cycle. The chronic experiment used was due
to the time of renewal of the epithelium of the organs studied. The micronuclear test is based on recording
the increase in the frequency of cells with micronuclei in the organs of experimental animals.

Biochemical methods of investigation in various organs of experimental animals. Analysis of biochemi-
cal indices of endogenous intoxication by generation of nitric oxide, lipid peroxidation and system antioxi-
dant protection.

To identify the shifts that occur in the body of experimental animals subjected to physical stress, inte-
grated research methods were used, the use of which helped to identify the intensity of the physical load and
the general characteristics of metabolic processes in the body: body mass dynamics, muscle dynamometry,
and SPP. In this connection, during the experiments of 1 and 2 series, an «open field» test was carried out on
the first day, in the middle and at the end of it in the 2nd series of the experiment. In the first series of exper-
iments, the «open field» test was carried out at the first and at the end of the experiment.

The change in body weight of animals is a sensitive integral indicator of the body. The decrease or in-
sufficient weight gain of the experimental groups of animals in comparison with the control was regarded as
an unfavorable effect of physical activity, provided that the animals were kept in the same condition. The
nervous system reacts most early to all changes in the external and internal environment. To assess the func-
tional state, we used the method of determining the ability of the central nervous system to summarize the
subthreshold pulses. The summation-threshold value (SPR) in rats was determined with the help of a pulse
electronic stimulator «[ES-01».

Toxico-hygienic characteristics of the effect of PMSM in intratracheal administration at a dose of
50 mg/ml.

Dust of atmospheric air in Temirtau was selected on the territory of a kindergarten located in the center
of a residential area at a distance of 2 km from the industrial complex «Mittal Steel Temirtau» and 2.5 km
from the motorways. The composition of dust included the following metals: lead, zinc, nickel, chromium,
copper, arsenic, manganese, beryllium, cobalt, cadmium. The content of metals in dust fluctuated at the level
of «small» values from 3-107 to 10”7 %. Dispersion of dust to 5 microns was 80 %, up to 8 microns — 20 %.
The organic part of the dust was a complex composition of humic acids, forming chelate compounds with
metals and structured elements of soot.

At the first stage, dust at a dose of 50 mg/ml was administered intratracheally once. The trial period was
3 and 70 days. After 3 days, BAL was examined, reflecting lung function as a target organ for assessing ear-
ly changes.

The results of the study showed that after 3 days in the BAL fluid of the experimental group, the
amount of neutrophils (NF) increased to 7.9+1.3 % compared to the control 4.0+2.1, which exceeded the
control value by 50.6 % (Table 1). A significant accumulation of degenerated NF was detected up to
12+0.6 % (p <0.001). The number of full alveolar macrophages (AM) was significantly decreased 3.3-fold
and was 25.3+6.4 %, the amount of degenerated AM was at the level of 51.4+7.8 %, which significantly ex-
ceeded the physiological level of the control group of rats in 6,1 times. Analysis of the results of the con-
ducted studies showed that the earliest changes in the respiratory system occur in cells from the side of NF
and AM.
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Table 1
Cytomorphological indices of BAL cells of rats/males after 3 days
with single intratracheal dosing of 50 mg/ml (%)
Group of NF NF AM AM lymphocytes Ciliated epithelial cells
animals degener. degener. (LF) Normal Degener.
Control n-8 4.0+2.8 0.8+0.4 84.1+4.7 8.4+3.9 1.3+0.01 0.2+0.01 1.2+0.5
Dust n-8 7.9+1.3 12+0.6 25.346.4" 51.4+7.8" 2.1+£0.5 0+0 1.3+£0.6

Note. Reliability * <0.001.

The study of cytomorphological indices of thyroid cells in rats/males (Table 2) after 3 days revealed a
change in A-cells, which was manifested by the accumulation of its granulated cells to 30.1+£5.3 %, 2.4 times
higher than the control values, more the expressed changes were from the side of degranulated A-cells, the
number of which increased significantly by 3.3 times.

Table 2
Cytomorphological indices of thyroid cells of rats/males after 3 days
with single intratracheal administration of 50 mg/ml dose (%)
Group of A-cells B-cells C-cells
animals Pellets Degranul. Pellets Degranul. Pellets Degranul.
Control n-8 12.543.2 3.6+1.05 17.6+4.2 10.7£1.9 48.4+1.9 7.2+0.7
Dust n-8 30.1+5.3" 12+1.8"" 24.3+4.0 16.5+3.3" 14.0+£2.9™ 3.120.6"

Note. Reliability " <0.05; ™" <0.01; " <0.001.

From the side of B cells, significant changes in only degranulated cells were revealed, whose level in-
creased 16.5+£3.3 (p <0.05). Granulated and degranulated forms of C-thyroid cells in the rats of the experi-
mental group were significantly reduced in 3.4 (p <0.001) and 2.3 times (p <0.01) compared with control
values of 48.4+1.9 % and 7.2+0.7 % respectively.

Thus, the results obtained indicate that a dose of 50 mg/ml contributes to a change in the cellular com-
position of the thyroid gland, which is apparently due to the production of thyroid hormones that stimulate
protein synthesis, the immune system, and provide a complex of adaptive responses.

Analysis of the results of the experiment for a period of 70 days after seeding the animals (Table 3) re-
vealed a significant decrease in the number of full-fledged AM in the BAL by 2.9 times, which was
28.1+5.5 % (p <0.05). The number of degenerated AM significantly increased to 63.3+£5.0 (p <0.05), which
was 7.5 times higher than the physiological level of the animals in the control group. A significant accumula-
tion of degenerated ciliated epithelial cells was found up to 8.6+1.2 %, which is 5.6 times higher than the
physiological oscillations of the control group 1.30.4 %.

Table 3

Cytomorphological indices of BAL cells of rats/males after 70 days
with single intratracheal administration of 50 mg/ml dose (%)

. lymphocytes | Ciliated epithelial cells
Group of animals NF NF degener AM AM degener. (LF) Normal. Degener.
Control n-8 4.1+1.9 | 0.82+0.32 82.9£3.9 8.3£2.9 1.2+0.01 0.2+0.01 1.3+0.4
70 days(n = 8) 0+0 0+0 28.1£5.5" 63.3£5.0° 0+0 0+0.0 8.6£1.2

Note. Reliability * <0.05.

The results of the analysis of the conducted studies on the 70 days of cytomorphological indices of thy-
roid cells revealed a significant accumulation of granulated A cells 35.840.9 %, 2.8 times higher than the
reference values of 12.5+3.2 % (Table 4). A similar situation was observed from the side of degranulated
B-cells 18.8+1.5 % (p <0.01). The content of C-cells of granular and degranulated form was significantly
decreased. The granular form of the C-cells was 6.6+0.6 % (p <0.001) and the non-granulated form the
C-cell content was 3.2+0.4 % (p <0.001), respectively.
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Table 4
Cytomorphological indices of thyroid gland cells of rats/males after 70 days
with single intratracheal dosing of 50 mg/ml (%)
Group of A-cells B-cells C-cells
animals Pellets Degranul. Pellets Degranul Pellets. Degranul
Control n-§ 12.543.2 3.6+1.05 17.6+4.2 10.7£1.9 48.4+1.9 7.2+0.7
70 days (n=8) | 35.8+0.9" 7.9+1.8 27.7+4.1 18.8+1.5" 6.6£0.6'" 3.240.4"

Note. Reliability " <0.01; " <0.001.

The decrease in C-cells that are responsible for the production of calcium can be characterized as a
change in the sensitivity of mineral metabolism when exposed to PSCMM.

Analysis of cytomorphological parameters of liver cells (Table 5), as a detoxification organ, revealed
the accumulation of degenerated light cells (DSC) to 10.6+2.6 %, a significant increase in the number of
neutrophils and Kupffer cells by 2.9 times (p <0.05) and 5.5 times (p <0.05), respectively. Accumulation of
neutrophils and Kupffer cells is associated with the processes of reaction of the primary link of liver protec-
tion to the damaging effect of dust. It is believed that neutrophils and Kupffer cells have a pronounced
cytomorphological activity in relation to various cells, especially transformed cells.

Table 5
Cytomorphological parameters of liver cells after 70 days
with single intratracheal administration of 50 mg/ml dose (%)
Group of Hepatocytes
animals TK SK DSK EF NF Cells Kupfer
Control n-§ 39.145.5 47.7+5.7 6.4+1.1 11.2+0.6 4.4+0.8 1.2+0.2
Dust n-8 30.2+3.8 39.6+5.08 10.6+2.6 0+0 13.0+3.06" 6.6+2.4"

Note. reliability * <0.05.

To determine the mutagen load under the effect of PSCMM in the experiment for 3 and 70 days, a
micronuclear test (MIC) was performed in polychromatophilic erythrocytes (PCE) of bone marrow in rats /
males.

At the end of the 70-day period after intratracheal administration of dust at a dose of 50 mg/ml, the
physiological parameters of the experimental animals were studied. Analyzing the weight index at a given
dose of dust, it can be noted that in the experimental group there was a decrease in weight after 3 days of the
experiment, and a significant decrease in this index after 70 days (p <0.001).

Since the moment of dusting in the experimental group of the three-day experiment, almost all the indi-
cators of the «open field» test have clearly changed. Thus, when analyzing the data of general toxicity when
exposed to dust at a dose of 50 mg/ml, it is possible to note a significant decrease in weight and grooming of
the animals of the experimental group, in an experiment for a period of 70 days. The changes revealed during
the «open field» test can be interpreted as the result of a reaction from the nervous system of experimental
animals caused by exposure to dust of complex chemical composition.

Conclusion

Technogenic load metals entering the composition of the dust, exceeded the background values in the
tens and hundreds of times, but did not reach the absolute content of the normative values. At the same time,
it was revealed that the content of chemical elements in the snow cover of the city of Temirtau is higher in
comparison with the background values. The content of heavy metals in the snow cover was revealed ten
times higher than the background — nickel, arsenic, mercury. Several times — manganese, lead, zinc, chro-
mium. These metals can be attributed to the priority pollutants of the city's environment according to snow
sampling data. In general, there was a high level of air pollution — through dust, dry residue of snowmelt
SNOW.

Analyzing the data of general toxicity when exposed to dust at a dose of 50 mg/ml, a significant de-
crease in the weight and muscle strength of the animals was observed, at the end of the experiment in both
experimental groups. The changes revealed during the «open field» test can be interpreted as a result of in-
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toxication of the nervous system of experimental animals caused by exposure to dust of complex chemical
composition.

Thus, the mutagenic effect of the dust under study was revealed on the basis of the results of the
micronuclear test and taking into account chromosomal aberrations in the cells of the bone marrow of exper-
imental animals. Analysis of cytogenetic studies allowed to come to the conclusion that PMSC induces a
mutagenic effect in experimental animals, depending on the time of exposure.
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C.C. opun, A.C. Maunkax

Kopmaran opTaHbIH IPTYPJIi J1aCTAFBII 3aTTAPbIHBIH 3€PTXAHAJIBIK
sKaHyapJiap ar3acbIHbIH MeTa00JMKAJIBIK KYiliHe dcepi

Makanaga MeTalgapiblH MUKPOKOHICHTpAnMsCHl Oap IMIaHJBI SKCIIEPUMEHTTIK 3epTTEYyHiH HOTIDKeNepi
KenTipinreH. VHransamusra >koHe XUMHSUIBIK KOCBUIBICTAP/bIH aybI3 KyBICBIHBIH TYTHIHYBIHA KaHIEPOTCHI
KayinTiH CaHABIK CHUNaTTamanapbl Oenritenmi. Komaichi3 skomorusuislk (akroprapapl Garanay OoOMbIHIIA
KEeIICH I SKOJOTHSUIBIK 3epPTTCYJICPAIH HOTIKENepi, MUCGYHKIMOHAIIB aliMaKTBIH alMarblHAa TYPaTHIH
XaJbIK apachlHAa KaTepii iCIK aypylapblHbIH KaHIEpOTreHIl AaMmy Kayimi Kkeiibip TaOuru opTanapabiH
(ayaHbIH, CyZABIH, Kap/blH, TONBIPAKTHIH) XWUMHSJIBIK JIACTAHYbIHAH TYBIHIANTBIH SKOJOTHMSUIBIK JKOHE
TMTHEHAJIBIK JKaFJaiIbIH epeKIIeNiKTepiH aHbIKTaiabl. JleHeneri MeTaboIMKabIK IpoLuecTeperi MaHHbIH
KYpaMbIH/Ia METAIapAbIH TOMEH KOHLEHTPALMIIAPBIHBIH POIli SKCIEPUMEHTTIK TYp/ie OPHATBULABI, [03aFa
TOyeli e3repicTep aHBIKTAIFaH, XMMHSUIIBIK KOCBUIBICTAPABIH YBITTBUIBIK MEXaHW3Mi KaH arbIMBIHA CHII,
IKi aF3ajapiarbl TOTBIFY CTPECTEPIH TYABIPATHIH MIAHHBIH KOPITYCKYJTANbIK MHKpPOOIpIIKTEepiHiy
OY3BUTYBIH/IA JKACYIIAIBIK MEXaHI3MAEPIH THIMCI3Iri O0bIN TaObUIa b

Kinm ce30ep: xopiaraH opTa, IIaH, YKCIIEPIMEHTAIJIBIK JKaHyapiIap, XUMUSUIBIK JIACTAFBIIITAD, YBITTHUIBIK,
OMOJIOTHSUIBIK SKBUBAJICHT, LIEKTI pPYKcaT €TUIreH IIOFbIpiaHy, Ouocdepa, TOMbIPaK, UTOMOPQOIOTUSIBIK
HHJIEKC.
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C.C. lllopun, A.C. Mannkan

Biusinue pa3jiM4HbIX MOJUIIOTAHTOB OKPYKAKOLIEH Cpeabl
HA MeTA00JIHYeCKUH CTATYC OPraHu3Ma JIalopaTOPHBIX *KUBOTHBIX

B crarse npuBeneHbI pe3ysbTaThl SKCIEPUMEHTAIBHBIX UCCIIEA0BAHUN IBUIM, COAEpKallel KOMILIEKC Me-
TaJUIOB B MUKPOKOHLIEHTPAIMSAX. YCTaHOBIEHbI KOJIWYECTBEHHBIE XapaKTEPHUCTHKU KaHIIEPOTEHHOTO pHCKa
NpH UHTATALHOHHOM U TIEPOPATbHOM MOCTYIUIEHHH XMMHYECKUX coeanHeHud. IlpuBeneHsl pe3ynbTaThl
KOMIUICKCHBIX 3KOJIOIMYECKUX MCCIIEIOBAHUH) 110 OLEHKE HeOIaronpusaTHeIX (hakTOpOB OKpyKarowieil cpepl,
KaHLIEPOT€HHOT0 PHCKAa Pa3BUTHA OHKOJIOTMYECKHX 3a00JIeBaHUN Cpelu HaceJeHHs, MPOXKHBAIOIIEro B He-
OnaronpusTHOH 30He. OmpeneneHsl 0COOCHHOCTH 3KOJIOrO-THTHCHUYECKOH CHTyallMd, 00yCIIOBIEHHbBIE XHU-
MHUYECKUMH 3arpsI3HEHUSIMH HEKOTOPBIX MPUPOIHBIX cpel (aTMochepHBIH BO3MyX, BOAA, CHET, M0YBa). DKC-
TIePHIMEHTAIIbHO YCTAHOBJIEHA POJIb HU3KUX KOHIEHTPAIMI METAIIOB B COCTAaBE NBUIM HAa MeTabOIMYecKHe
MIPOLIECCHl B OPraHU3Me, OIPEJCICHBl J0303aBUCUMbIC U3MEHEHUs. 110ka3aHo, 4TO IyCKOBBIM MEXaHH3MOM
TOKCHYHOCTH XMMHYECKHX COCIMHEHUH SBIISETCS HEd((PEKTHBHOCTH KIETOUYHBIX MEXaHM3MOB B paclIierie-
HHU KOPIYCKYJISIPHBIX MUKPOYACTHI[ MBUIH, IPOHUKAIOMUX B TOK KPOBH, IPOBOLUPYS YCHICHHBIH OKHCIIH-
TENbHBIN CTPECC BO BHYTPEHHUX OpraHax.

Knioueswie cnoga: okpysxkaromas cpea, MbUlb, SKCIIEPUMEHTAIbHBIE XKUBOTHbBIE, XMMHUECKUE 3aTrPA3HUTEIH,
TOKCHYHOCTb, OHMOJIOTHYECKUI SKBUBAJICHT, NPEACIbHO AOMYCTHMAas KOHLEHTpauus, ouocdepa, 1mousa, u-
ToMopdoornaeckuii HHAEKC.
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The historical research of neuroses in psychology and physiology

The article presents a historical analysis of the neuroses study in psychology and physiology. Neurosis —
a disease which is caused by the impact of severe psychotraumatic circumstances. This disease has a psycho-
genic origin and functional character (reversible, without organic lesions of the brain). The fundamental theo-
retical works of the scientists in the field of interest, the results of practical studies of prominent national and
foreign authors, articles and reviews in specialized and periodical publications are considered. The formation
of a neurosis as a nosological unit is paid attention to, based on the established etiology and pathogenesis and
a characteristic of clinico-morphological picture. The physiological features of the clinical picture for various
forms of neuroses are examined. The role of stress as a special mental state, which is related to our physical
and mental health, is assigned in the work. Excessive stress loads can often lead to neurotic personality. At
the same time, as in the case of stress, mental trauma does not play a major role in the onset of the disease,
but the individual's attitude toward the traumatic situation as pathogenic and the functioning of the mecha-
nisms of personal psychological defense is of decisive importance. The article also considers neurotic mecha-
nisms and the emergence on this basis of a number of internal diseases.

Keywords: neurosis, symptom, diagnosis, neurasthenia, stress, neurotic development, mental illness, limbic-
reticular complex.

Modern ideas about the neurosis as a mental illness were finally formed by 1990, but the study of the
etiology, symptoms, and clinics of neuroses was established over the course of more than one century.

The first mention of neuroses occurs in the most ancient papyri of Egypt around 1900 AD, in which the
symptoms of a hysterical neurosis are described in sufficient detail [1].

M. Montaigne in the XVI century described the panic fear of the Greeks, which, in his opinion, arises
for no apparent reason, but «is felt by us with more acuity than the rest of the misfortunes.» In addition, fear
does not in some measure depend on the «imperfection» of man's intellectual abilities, and can encompass
entire nations, leading people to suicide, demonstrating that fear itself «is more unbearable and unbearable
than death itself» [2].

By the end of the 16th century Felix Platter described psychoses and obsessive-compulsive disorder,
observing the mentally ill [3]. At present, the disorder belongs to the obsessive-compulsive disorder group.
He also owns the first classification of mental disorders, which included 23 types of mental illness, divided
into four groups. The classification was based on the characteristics of a violation of intelligence, emotions
and physical condition. He came to the conclusion that the disturbance of the psyche is due to heredity, head
injuries, drug poisoning, etc.

Only in 1776 the Scottish physician W. Cullen proposed as an independent term «Neurosis», which was
introduced into medical terminology in the XVIII century [4]. Cullen meant by this term an abnormal irrita-
bility or a chronic strain of the nervous system. This term includes all mental disorders, including those cur-
rently attributed to neuroses (hysteria, fears, and hypochondria).

The discovery of neurosis in the 18th century is gaining immense popularity — the diagnosis was a
great success in the aristocratic environment because of the «frail personality with fragility with the psy-
che»[5]. The incidence curve swiftly crawled upwards, and physicians ascertained physical hypersensitivity
in patients. A theory about the classification of the origin of neuroses had been emerged. People with a subtle
psychic organization are more prone to neuroses than people of the lower classes. Only by the end of the
XIX century this group of diseases had been actively studied.

The American neurologist G. Beard first described 50 symptoms, and in later studies — 75, subsequent-
ly included in scientific terminology as neurasthenia, and earlier called «American neurosis.» G. Beard’s
postulate was that «American neurosis is a product of American civilization» [6], due to the growth of cul-
tural and technological evolution. Neurasthenia, in his opinion, is nothing but a reflection of certain condi-
tions of the American way of life: the struggle for status in society, the pursuit of achievements, discoveries,
rapid enrichment. All this creates intolerable mental and physical overstrain for physiology, which leads to
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nervous exhaustion, since under such circumstances the requirements to the nervous system exceed the level
of its resources.

Somewhat later, the symptoms of a hysterical neurosis were described by J. Charcot in France, who
considered this type of neurosis as a functional disorder, without regard for psychological causes, imitating a
variety of organic diseases. In the emergence of hysterical symptoms stressed the role of emotions and sug-
gestion.

At the turn of the 19th and 20th centuries, under the influence of rapidly developing natural sciences
and technological progress, the concepts of neurosis were also revised. The logical quintessence of this time
was the recognition of the leading role of psychological factors in the formation of neuroses: the study of
phobias and their varieties G. Westphal (1871), isolated as an independent nosological unit of
«psychasthenia» P. Janet (1911), replaced the term «neurosis» with «psychoneurosis» P. Dubois (1912). For
a long time it was used by many researchers, since the etymologically term referred to the functional, inor-
ganic causes of neuroses.

Proceeding from the above that the leitmotif of this period are the prerequisites for singling out within
the framework of the «neurosisy, three main types — hysteria, neurasthenia, psychasthenia, which in itself
allowed further differentiation of these nosological units.

At the beginning of the XX century it was described the main forms of neuroses, however, the process
of delineation continued. The author of the existential direction in psychiatry Karl Jaspers (1913) was the
first to distinguish between fear and anxiety. His position is this: fear has a certain direction and acts as a
positive emotion, activating a person to gaining his identity, preserving his identity. Anxiety is distinguished
by non-objectivity and maintains a long sense of danger [7].

A significant contribution to the understanding of the etiology of neuroses was made by S. Freud, who
isolated from the neurasthenia group an «anxious neurosis», followed by obsessions and phobias [8]. His
concept was based on the search for the etiology of neuroses, in which childhood with its sexual complexes
is important.

A. Adler, Z. Freud’s student, denied the etiology of neuroses the role of sexuality, drawing attention to
irregular forms of education in early childhood [9].

K. Jung explained neurosis as a weak or strong intrusion into the sphere of consciousness of archetypes,
which are predisposing factors of various complexes, the causes of the latter can be various traumatic situa-
tions [10].

Synchronously with the advent of work in the field of analytical psychology (psychoanalysis) revealing
the essence of the concept of «neurosis» begins the era of studying the clinical and physiological manifesta-
tions of neuroses. The basic thesis of the pathophysiology of neuroses was investigated by I.P. Pavlov [11]
who concluded that both signal systems are interrelated and consist of continuous interaction. Neurosis in
animals is determined by overexertion of the main nervous processes — irritant or inhibitory, or overvoltage
of the mobility of these processes. In connection with this, a «breakdowny of higher nervous activity occurs,
and, the weaker the nervous system in an animal, the stronger the disorder. Although it is known that neuro-
ses can also occur in a healthy, balanced nervous system, as I is indicated by V.N. Myasishchev,
T.A. Emelyantseva [12], A.M. Svyadoshch [13].

An enormous role in understanding the pathogenesis of neuroses was introduced by the concept of
stress developed in 1936 by the Canadian scientist G. Selye [14], which was based on the biochemical reac-
tions of the organism to a particular effect whose strength exceeds the limits of the person's adaptive capaci-
ty. As a stressor, G. Selye pointed to physiological (extreme stress, temperature, pain, somatic diseases) and
mental (fear, traumatic situation, etc.) factors. The effect of stressors is stress as a reaction to the protection
of the body, an attempt to restore homeostatic equilibrium. Moreover, the physiological stress intensity is
much weaker in a state of calmness, but it is never equal to zero.

One of the first who made the attempts to differentiate physiological and psychological understanding
of stress was R. Lazarus [15]. Studying the phenomenon of stress, he put forward his own cognitive theory of
stress, which states that physiological stress is a direct reaction of the organism in response to a real stimulus
with «pronounced physiological changes» of the whole organism, i.e. reactions are typical. With mental
(emotional) stress, the reactions are strictly individual and depend on a person's life experience, which makes
it possible to assess a particular situation as dangerous. An example is the following: on aggression, every-
one reacts differently — one person with anger, the other with fear, the third with neutrality, i.e. reactions
cannot be predicted. In the register of diseases associated with stress, neuroses dominate, and therefore,
R. Lazarus's theory most fully reflects the existence of interrelated coordinates between stress and neurosis.
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In psychology, the study of neuroses continues. At the center of K. Horney's scientific interests is his
own theory of neurosis, which differs radically from the already existing theories of Freud, A. Adler and
K. Jung. The theory was based on the violation of the functioning of the personality between «I'm perfect»
and «I'm real». Conflict between Me — ideal and real, K. Horney identified as «basal», because it is the
source of fear and anxiety [16], and neurosis is a protective reaction of the psyche from adverse factors. She
delineated the neurotic needs into three categories, according to which she singled out three types of neurotic
personality — helpless, hostile and detached.

In the Soviet era, since the 30s of the last century, the typological differentiation of personality disor-
ders has been popular, in particular, neurotic reactions have been singled out in two polar versions — short-
lived and protracted. Short-term ones are short-lived, appearing in response to extremely strong extreme
stimuli, rapidly disappearing, with a tendency to appear again: situational ones — P.B. Gannushkin (1933),
neurotic — G.K. Ushakov (1987), psychoactive — D. Langen (1969). Prolonged reactions are a significant
complication of the clinic and the appearance of pathocharacter changes, which are manifested in the viola-
tion of behavior: with the identification of obsessions — P.B. Gannushkin (1933), neurotic personality de-
velopment (unlike the protracted neurosis is persistent and irreversible) — N.D. Lakosina, M.M. Trunova
(1994), D. Langen, (1969), intrapersonal conflict development — H. Binder (1967).

According to V.A. Gylyarovsky, neurotic development was the basis of neurosis with the phenomenon
of persistent personality changes, similar to psychopathic with the presence of somatic components charac-
teristic of neurosis. Neurosis attributed to psychogenic diseases, but not every mental trauma, as
V.A. Gylarovsky thought, leads to a neurosis. He asserted that neurosis only arises when a psychic event is
significant for an individual, and therefore always associated with a reactive personality change [17]. In addi-
tion to the provisions on neurosis, he investigated logoneurosis (stammering) in children. He found that the
logoneurosis manifests itself at an early age in the presence of a mental trauma, usually a fright.
Gilyarovsky’s V.A. scientific points was shared by V.N. Myasishchev, who saw in the emergence of a neu-
rosis a psychogenic nature. The various relationships under consideration, namely various contradictions,
allowed V.N. Myasishchev to characterize three types of basic neurotic conflicts (neurasthenic, hysterical,
obsessive-psychasthenic) [18]. Having distinguished three types of conflict, V.N. Myasishchev nevertheless
believed that sticking to one of them and building on this clinical picture is a delusion, since in each specific
case we have a combination of various pathogenic situations that can change. In this regard, it is appropriate
to talk about a mixed type of conflict. In addition, to explaining the origin of neurosis, V.N. Myasishchev
justified and successfully applied pathogenetic psychotherapy in the treatment of neuroses, which showed
itself as a highly effective treatment method in comparison with drug treatment.

The time of the Great Patriotic War is characterized by individual works in the field of neuroscience,
most likely, it can be explained by the extremely low appeal to specialists, and this cannot fully reflect the
incidence. In addition, during the Second World War there was an acute shortage of qualified specialists in
this field, and there were no corresponding medical institutions [19]. Meanwhile, the need for a special study
of wartime neurosis is not in doubt, since not only the army, but also the civilian population of the deep rear,
including children and sick people with a weakened nervous system, is widely exposed to military trauma-
tism. In addition, the presence of local military conflicts in the recent past and present (Yugoslavia, Georgia,
Chechnya, South Ossetia, Kyrgyzstan, Ukraine), leading to super-violent traumatic effects cannot but affect
the psychosomatic changes in the younger generation.

V.E. Galenko (1946), E.M. Zalkind (1946, 1947), M.V. Solovyeva (1946), and S.N. Davydenkov
worked on the problem of military neuroses after the war (1963), and others.

The increased interest in the present to this problem arose in connection with military conflicts in the
modern world. A study of NATO soldiers participating for four months in the war zone in Afghanistan found
that intense stress causes changes in the brains of soldiers, namely, increases the amygdala, affects the neural
network that is centered on the amygdala. The authors found that the revealed changes are reversible, and at the
same time, the experiences obtained permanently alter the regulation of the anxiety center in the brain [20].

In today's war, France-Press Agency from March 13, 2015 reports that the war in Syria has led to an in-
crease in the number of people with mental disorders. Due to civil, full-scale war lasting over four years, the
number of cases of depression and post-traumatic stress, with its stress, anxiety and nightmares increased by
30 % [21].

P.K. Anokhin made an important contribution to the understanding of neuroses, which, without refuting
L.P. Pavlov's theory about the neurotic breakdown as a result of the struggle of excitation and inhibition, be-
lieved that an important condition for the development of a neurosis is the conflict of two excitations. Due to
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prolonged excitation in the cerebral cortex, stagnant excitation in the reticular formation is created [22].
Chronic stagnant increased excitation promotes over-excitation in those systems that have long been in a
conflicting mutually reinforcing state, which leads to an increase in the excitability of the cerebral cortex to
such degree, that any external stimuli form and maintain a neurotic state.

V.T. Bakhur [23] found an increase in the secretion of hormones (epinephrine, norepinephrine, cortico-
steroids, thyroxine and growth hormone) in the patients with neuroses and a decrease in the secretion of ana-
bolic hormones (estrogens, androgens, insulin). Later V.M. Kolygin, as well as V.T. Bakhur established en-
docrine changes in neuroses, but concluded that the hormonal background feature in neuroses is secondary
and nonspecific, depends not so much on the nosological affiliation of the disease as on the stage or phase of
its course and prevailing syndrome. Nevertheless, the authors point out that, despite the fact that changes in
the hormonal background are secondary; these indices can be an essential link in the understanding of the
pathogenetic mechanisms of the development and course of neuroses.

Work in the field of neurophysiology made it possible to reveal electrical brain activity in neurotic
states. V.V. Bobkova (1970) [24] studied EEG-approach with patients with neurosis of various origins. Sub-
sequent deep analysis of the EEG showed that in all patients with neuroses, there is instability and irregulari-
ty of cortical rhythm, uncharacteristic expression of alpha activity in the frontal cortical areas. The presence
of sharp fluctuations and alpha-like emissions in a large number has been revealed, as well as the presence of
polymorphic slow waves. Meanwhile, despite the prevailing alpha rhythm in patients with various forms of
neurosis, there are still differences, which allow one to judge various variants of violations of cortical-
subcortical interaction.

P.V. Simonov’s research focuses attention on violations of the interaction of limbic structures. Emo-
tional activity is associated with the functioning of the limbic-reticular complex, in this regard, according to
P.V. Simonov, excessive emotional tension leads to a decrease in the rate of cerebral blood flow, which leads
to brain hypoxia, and this, in turn, leads to the pathological functioning of limbic structures. Specific disturb-
ances in the work of the limbic-reticular complex on animals made it possible to indicate the type of neuro-
ses. For example, damage to the system of «frontal cortex — hypothalamus» forms hysterical or neurosis
obsessive states; pathology of the «hippocampus — tonsil» system causes neurasthenia; violations in the sys-
tem «amygdala — anterior cortex» leads to an anxiety-phobic personality disorder [25].

Thus, research in the field of neurophysiology, indicated by the authors above, made it possible to es-
tablish disorders of integrative brain systems in neuroses, including disorders of the cerebral cortex and sub-
cortical structures and local dysfunction of the limbic-reticular complex.

Comparatively recent studies have made it possible to determine ultrastructural changes in neurons and
neuroglial elements of the cerebral cortex and hippocampus. A.V. Khovryakov (2002) observed under exper-
imental stress in animals, ultrastructural rearrangements, similar in many respects to changes in hypoxia and
aging. In the case of prolonged and intensive exposure of stressors to these functionally overloaded cells,
adaptation reserves are depleted, which subsequently leads to their death by necrosis / apoptosis. An idea has
been expressed about the possibility of participation of cerebral hypoxia in the pathogenesis of neuroses [26].

The results of biochemical studies in neuroses, in particular the sympathetic adrenal system, which re-
acts to stress by a cascade of metabolic changes should be paid attention in the context of this work. Funda-
mental research in this field is reflected in the works of Levi (1970), M.V. Tabararina (1973), V.V. Suvorova
(1975), LK. Shvakhbatskaya (1977), O.M. Avakian (1977), G.N. Kassil (1978), Yu.M. Gubacheva,
E.M. Stabrovsky (1981), L.E. Panin (1983), etc., where the interrelation between the functional activity of
the sympathetic adrenal system and the variety of changes in physiological and metabolic processes are de-
scribed.

Under the influence of various stressors, the work of the sympathoadrenal system is enhanced, resulting
in an increase in the blood of catecholamines. Catecholamines realize the humoral transmission of nerve in-
fluences at the hypothalamus level, which leads to activation of the cortical and medulla of the adrenal
glands [27]. The quantitative change of catecholamines (epinephrine, norepinephrine, and dopamine) under
stress characterizes the hormonal and mediator link of the sympathoadrenal system.

Analysis of the scientific literature indicates changes in the neuroses of mediator exchange to a greater
degree of adrenaline and norepinephrine and to a lesser extent — some of their metabolites and their prede-
CEessors.

V.S. Chugunov’s and V.S. Vasilyeva’s (1984) research on the specificity of the sympathetic-adrenal
with neuroses made it possible to distinguish three biological types of patients: adrenal (with daily
hyperadrenalinemia), noradrenal (with daily hypernoradrenalinuria) and mixed. Researchers found that
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among people with neuroses dominant are patients with adrenal type. In addition, a decrease in the excision
of dopamine and 3, 4 dioxiphenylalanine was observed in patients with neuroses [28].

B.D. Karvasarsky’s study of enterochromaffin system, an indicator of the activity of which is serotonin,
which participates in the responses of the body to external influences, is also one of the important things. The
results obtained in patients with neuroses, which are in the usual state, did not differ in serotonin levels from
healthy people. When the neuroses were divided in form, a significant increase in the level of serotonin was
noted in the obsessive-compulsive state of neurosis. A statistically significant increase in serotonin was ob-
served in patients experiencing severe acute stress [29]. From all the above it follows that the
enterochromaffin system is activated only in short-term stress reactions, and with prolonged stress its activity
level remains fairly stable. Recent studies indicate changes in stress not only from thyroid hormones — T3
and T4, but also LTG, glucagon, VIP, etc. [30].

At the present stage, as the factors predisposing to the development of the neurosis, both psychological
factors (personality characteristics, the conditions for its maturation and upbringing, the development of rela-
tionships with the society) are singled out, and biological factors (functional insufficiency of certain neuro-
transmitter or neurophysiological systems, making the patients vulnerable to certain psychogenic effects).
Neuroses are considered as an essential part of psychogenic states and diseases. The cause of a person's neu-
rosis is a psychogenic traumatization of a person in the process of psychoemotional stress (usually negative,
repetitive and / or protracted). This leads to both functional abnormalities in the central nervous system and
to certain microstructural changes in the brain (destruction of the membranes of the spinule apparatus of
dendrites, a decrease in the number of ribosomes in cortical neurons, degeneration of individual hippocampal
cells, local disturbance of microcirculation, etc.).

Summarizing the resume of the problem of studying neuroses in psychology, physiology and psychia-
try, we note the following: despite the accumulation of a truly huge systematic biochemical, physiological,
psychophysiological, clinical and experimental material on the problem of neurosis, some of its aspects have
not been sufficiently developed, and others are only outlined for solutions.
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3.41. Onekcrok, b.J1. Jlax0aii, M. JlaHuieHKO

®Pu3noa0russ MeH NCUX0J0rusiarbl HEBPO3AapaAbl 3epTTeyz{iH TapUuXbl

Maxkanaza (GU3MONOrHS MEH IICUXOJOTMSAFbl HEBPO3JApIbl 3€pTTey TapUXblHA capajlay IKYMBICHI
kepcetinren. HeBpo3 — ayblp IcHXOKapakaT ocepiepiHeH maiga OGomaTeiH aypy. OJI NCHXOTEHAl KoHE
GyHKIMOHAIBI cUMaTTaMa anaabl (KaiTaTblH ynaepic, 6ac MHUBIHBIH OpPraHUKAIBIK OY3bUIBICHI JKOK).
Makasaza KapacThIPBUIBII OTBIPFAH CajJaHbIH ipi 3epTTeyLIUIePiHiH apHaibl JKOHE MNEPHOIHKAIBIK
omebuerTepae XKapblK KepreH (YHIAMEHTAIIBI TEOPHSUIBIK JKOHE TXKIPHOENiK eHOEKTepiHe IOy
skacanbIHbl. HeBpo3abIH alfKbIHIAJIFaH STHOJIOT U, aToreHe3 OeH KIMHUKAIBIK MOP(OJIOTHSIIBIK CypeTTeMe
HETi3iHJe Maiina OoJIFaH HO30JIOTHSUIBIK OIpJiK peTiHAe KabIITacyblHA epeKine KoHia Oemineni. Makanana
KIMHUKAIBIK ~ MiHe3JeMeNepAiy opTYpii HeBpo3 (opMamapslHaa (U3HOJOTHSUIBIK — epeKIIeiKTepi
6enrinenren. JKymbicta CTpecTiH (U3UKAIBIK JKOHE MCHXMKAIBIK ICHCAYJIBIFBIMBI3Fa OaliIaHBICTHI epeKIle
MICUXUKAJIBIK MEMJICKeT peTiHzeri pesni Oepinren. lllamManan Thic )KyKTeMe HEBPOTHKAJIBIK TYJIFaFa XUl oKenyi
MyMKiH. By >karmaiiza crpecc kapakar jkarjaina peTiHzae aypy TYABIpaThiH OacTbl Pej aTKapajbl KoHe
mremyii GpakTop OObIT TaObLUIAbL.

Kinm c93c)ep: HEBpPO3, CUMIITOM, AUArHO3, HEBPACTCHHUS, CTPECC, HEBPOTUKAIBIK IaMy, IICUXUKAJIBIK aypy,
III/IM6I/IK8.III)IK-peTI/IKyJ'I$IpJILI KCIICH.

3.41. Onekcrok, b.J1. lax6aii, M. JlanuiieHKO

HcTopuyeckoe uccjieqoBaHue HEBPO30B B MCUX0JOTUH U (PU3HOI0TUH

B crarse npezncTaBieH ucTopuueckuil aHamu3 H3yUeHUS HEBPO30B B IcHXoJoruu U ¢usnonorun. Hespos —
3a00JIeBaHNeE, BHI3BAHHOE BO3/CHCTBUEM TSDKENBIX IICUXOTPABMUPYIOIINX 00CTOATENBCTB. DTO 3ab0eBanue
UMEeT IICHXOTCHHOE MPOUCXOXKICHHE U (YHKIMOHAIBHBIN Xapakrep (00paTUMBI, 63 opraHM4ecKux mopa-
JKEHHI roJIoBHOrO Mo3ra). B crarbe paccMOTpeHb! yHIaMEHTAIBHBIC TEOPETHYECKUE TPYIbl KPYIHEHIINX
MBICJIUTENEH B MCCIIeyeMOi 001acTH, Pe3yIbTaThl IPAKTHYECKUX MCCICA0BAHUH BUHBIX OTCYECTBEHHBIX U
3apy0eKHBIX aBTOPOB, CTATbU M 0030pPHI B CICNUAIM3UPOBAHHBIX U IEPUOIMYECKUX M3NAHMAX. YIEIEeHO
BHUMAaHHUE CTAaHOBJICHUIO HEBPO3a KaK HO30JIOTHYECKOH EIWHMIIBI, BEIJEIEHHON Ha OCHOBE YCTaHOBJIEHHBIX
STHOJIOTUH ¥ MATOTeHe3a M XapaKTepHOH KIMHUKO-MOP(OJIOrHIecKoil KapTHHBL. PaccMOTpeHs! (Gu3nonoru-
Yyeckue 0COOCHHOCTH KIIMHUYIECKON KapTHHBI IIPH Pa3IHIHEIX (opMax HEBPO30B, POJIb CTpecca Kak 0codoro
HCUXMYECKOT0 COCTOSIHHS, KOTOPOE CBA3aHO C HamMM (PM3HYCCKHM M MCUXMYECKUM 370poBbeM. Upesmep-
HOCTb CTPECCOBBIX HAarpy30K 4acTO MOXKET BECTH K HEBPOTH3AaLMM JMYHOCTH. IIpm 3TOM, Kak M B ciyyae
cTpecca, NCHXUYECKas TPaBMa HE MIPAeT IVIABHOH POJM B BOSHHKHOBEHHMH 3a00JI€BaHMS, a ONpe/eisIolee
3Ha4YEHUE UMEIOT OTHOLIEHNE JIMYHOCTH K NICHXOTPABMUPYIOIIEH CUTYAIMU KAaK aTOIeHHOH U 0COOCHHOCTH
(YHKIMOHHPOBAHUS MEXAaHM3MOB JINYHOCTHOM IICHXOJIOTHYECKOH 3amMTHL. B cTaThe Takke paccMOTpEHBI
HEBPOTHYECKIE MEXaHU3MBbI X BOSHHKHOBEHUE Ha ATOH OCHOBE LIEJIOTO psijia BHYTPEHHUX 3a00IeBaHUi.

Kniouesvie crnosa: HeBpo3, CUMIITOM, JUArHO3, HEBPACTECHUs, CTPECC, HEBPOTUUECKOE Pa3BUTHE, IICUXUYECKOE
3aboJieBaHNe, TMMONKO-PETUKYIISIPHBIN KOMILIEKC.
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AJaMHBIH NCUXO0(U3NOIOTHSJIBIK KbI3METTEePiHe MYy3bIKA KAHPbIHBIH
JKOHE KYJIAKKANTHI KOJJIAHY aPKbLIbI THIHAAY/IbIH dcepi

AF3aHBIH NCUXO(QM3UOJIOTHSIIBIK JKaFaliblHa My3bIKaHbl KYJIAKKAIl TYPJIEpiH KOJJaHy apKbUIbl ThIHAAYbIH
JKOHE SPTYPJIi My3bIKa KaHPIAPbIHBIH dCepiH Oly MakcaThIH/AA 3epTTeyliep XKYPri3inai. MeauuHaibIK K00-
HBIH eKIHIII JKOHE YIIIHIII Kypc CTYJACHTTEpiHEeH cayalHaMa apKbUIBI CyXOaT aibIHABI KOHE eCTy ©TKIpJIriH
aHBIKTAy VIIIH apHAibl (DU3HOJIOTHSUIBIK OAicTep KOoJMaHbULABL. CHIOBIpIAN >oHE KajbINTHl Ceieyl
KaObUIay, COHBIMEH Oipre ysulsl TeleOHIArbl IMIAFBIH TECT apKBUIBI ecTy KaOimerrepi Tekcepinmi.
Konpanpuran KyJlakkanTapslH (GU3HOIOTUS-TUTUEHABIK CHIIaTTaManaps! 3eprrenai. Jemubmnai (nb) mry
OJILICYIIITIH KOMeri apKbUIbl, MY3bIKaHbl TBHIHAAYy Ke3iHAEri KyJIaKKanTaplaH IIbIKKAH JbIOBICTHIH
KapKbIHABUIBIFBl ©MIIEHAI. My3bIKaIbIK apTHIKUIBUIBIK MEH aJaMHbIH MiHe3-KYJbIK apachlHIarbl YITiCiH
yKacay YIIiH cyx0aTTacKaH CTYISHTTEpJeH MiHe3-KYJIbIK epekienikrepi aHpikranasl. 1500 acram agamra
3epTTey Kyprizingi. «Excel» Garmapnamachl apKbUIbI HOTHIKEIEPAIH CTATHCTHKAIBIK OHJACYl KYpri3imai.
Kymakkanrap apKbUIbI My3bIKaHBI KQTThI JKOHE Y3aK YaKbIT TBIHIAY €CTy OTKIpIirine Tepic acep OepeTiHmiri
¢axrinepi aHbIKTaIABl. ECTy yakpIThl eTe Keie Oip ABIOBICKA KANBINTAcagbl XOHE THIHAAYIIBUIAPIIBIH
Kke0iciHae My3blKa THIHIAFaH CalbIH JAyBICHIH KATTHIPAK THIHJAY 3aHIBUIBIFG Oaiikamansl. Kyrmakkarcer3
aJIaMHBIH KYJIaFbI €H JKaKChl KabinTa 55—60 1b mpI0bIcThI KaObUTIaiabl. My3bIKaHBI THIHJIAY KE31HAE My3bIKa
JKaHPbI MEH aIaMHBIH MiHe3-KYJIbIFBIHBIH THITOJOTHSUTBIK €PEKIIeTIKTepi apachlHAaFbl OaiaHbIc KOPCETLI .

Kinm cesdep: My3blka jKaHpbI, KYJIaKKAIThIH TYpPJEpi, €CTY OTKIpJiri, AbIOBICTBIH JAybIChl, PYKCAT eTLIreH
HOpMaap.

Ozexminici

Kenrteren kpiimap OoWbI FalbIMIap My3bIKaHBIH —aJaM  aF3achbIHJAFbl  IICUXO(QHU3HOIOTHUSUIIBIK
YPAICTEPIiH ocepiHe 3epTTeyiep XKYprizyne. OpTYpil My3bIKaHBIH eMIIK KacHeTTepi, COHAal-aK Tepic acep
ety (akrinepi 6enrini [1]. Opranusmre apOip My3BIKANBIK XaHPABIH dcepi kekener, Oipak keOiHece ©3iHiH
KaObuIAay ocepiHe OaimaHbICTBI Oomanbl [2]. [ICMXOMOTHSIBIK ocep €Ty My3bIKaHBIH BIPFaFbIH, TYPJIi
TOHAJIABLIBIKTBI, JIBIOBICTHI, JKULIIKTI, KochiMia 3ddexrrepai kepcereai [3]. Mysbika, ysuisl TenedoHaap
naiiga OOJFFaHHAH KEHiH, KEKe OpTYpJl KyYJIaKKanTapabl KOJJaHy apKbUIbl THIHJANA OacTambl. «AmaMm3ar
YKaHAIBUIBIKTAPBIHAY JKAIIal JAeH KO, JCHCAYIJIBIKKA 9Cepl TYPFBICHIHAH KOHE COHBIMEH KaTap TEXHUKa
KayiIci3airi TYPFBRICBIHAH IOPITepIepIiH YIKEH aJaHAayIIbUIBFEH TYAsIpyaa [4]. OpTypii XKaHpIapabiH
MY3BIKAaChl Y3aK yaKbIT OOWBI THIHIANAIbI, OipaK MBIOBICTHIH NAyBICHI PYKCAT €TUINEH HOpMalapiaH achIll
Tycin >katanbl. EcTy ammapaThiHa KYIIEWTIATEeH ABIOBICTHIH Y3aK YaKbIT oCep €Tyl koHE KyJIaKKarTapIbl
KOJIZIaHFaH/Ia OFaH TIKEJIeH ocep €Tyi, €CTy aHAIM3aTOPBIHIA SPTYPII OY3BUTYIIap IbIH JKOHE €CTY KaOiaeTiHIH
JKOFamybrHa okenemi. OCbl MOCENICHIH 3epTTeyIIepi )KacTap apachlHAa 63¢KTi OOJIBIT TaObIIAIbI.

Maxcampr. My3bIKaNbIK JKaHPIAPIBIH aF3aFa ocep CTyiH JKOHE My3bIKaHbl THIHJAAY Ke3iHze
KOJIIaHBUIATHIH KYJIAKKAITAPIbIH TYPJICPiH 3epTTey.

Tancvipmanap

1. TeIHDANATHIH MY3BIKAHBIH KAPKBIHIBUTLIFBIH )KOHE ECTY JKULTITiH aHBIKTAY.

2. PecrionieHTTep aFr3achIHBIH TMCUXO(GU3UOJIOTUSIIBIK KOPCETKIIITEPiHE MYy3bIKa >KAHPBIHBIH IKOHE
KYJIaKKall TYPJIEPiHiH ocep €Ty JCHIeiin Oaranay.

3. Kyimakkam apKbUTBI THIHJAFaH Ke3[e ar3ara MY3BIKaHBIH Tepic OCEepiH TOMEHACTY OOMBIHIIA
YCBIHBICTAp J3ipIiey.

Mamepuanoap men adicmep
My3bIKaNbIK JKaHPIAPABIH APTHIKIIBUIBIKTAPBIH  3EPTTEY, MY3bIKAaHbl ThIHAAY Ke3iHAe KaHaaw
KYJTAaKKanTapblH KOJJAHFAHBIH JKOHE OJIAPJBIH ar3aHblH TMCHXO(MU3HOJIOTHSIBIK JKaFmaiibiHa ocep eTyi,

COHJal-aK MY3bIKQJIBIK apTHIKIIBUIBIKTAPEl MEH aJaMHbIH MIHE3-KYJIKbl apachblHIarbl KaTbIHACTapiAbl
aHBIKTAy MaKCaThIHAA PECIOHACHTTEPACH CyX0aT KYPri3y YIIiH cayaaHaMa 93ipiIeH/l.
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MenunuHaibIK JK00-HBIH €KIHII KoHE YIIiHIII KypcThIH 346 CTyACHTIHEH cayajlHaMa apKbUIbl cyx0OaT
aNBIHABL. 3EPTTEITCH PECHOHICHTTEPMIH oprtama xacel — 17 Men 21, 21-gen ackangapel 11 amammbr
Kypaznel. OnapaplH imiHAE ep agaMmaap pecloOHACHTTEPIHIH caHbl — 96, an ofien agamMAapbIHBIH CaHBI —
250. CoIObIpiam >oHe KaJBINTHl ceiyieyai KaObuiaay, cOHbIMEH Oipre ysuibl Tene(OHOArbl IIAFbIH TECT
apKpUIBl  ecTy KaOinerrepiH Tekcepmi. KoimaHeuiraH KyIaKKanTapaslH — (QHU3HOIOTHSI-THTHEHATBIK
cunaTrraMaiapsl 3eprreini. Jdenuounai (ab) iy esmeyimTiH KeMeri apKplibl, My3bIKaHbl ThIHIAY KE31HIET1
KYJIaKKarnTapJaH MbIKKAH JBIOBICTBIH KAapPKbIHIBUIBIFEI OJIICH . My3bIKaIBIK apTHIKIIBUIBIK TIEH aIaMHBIH
MiHE3-KYJIBIK apachlHIAFbl MOJIENIH jKacay YLIIH, cyxOaTTacKaH CTYICHTTEpAeH (TolTa opra ecemmneH 12
aJlaMHaH), SKCTPaBEPCHsI, CHITAMBUIBIK, aJaNJIBIK KOHE dMOIUSIIBIK YCTaMIBUIBIK JICTEH CHUSKTHI KaCHETTEpi
apKBUTBI MiHE3-KYJIBIK epeKmIeNnikTepi aHblKTanael. 1500 actam amamra 3eprrey >kyprizimmi. «Excel»
OarmapiamMackl apKbUTbl HOTHOKEJIEP CTATUCTHKAIIBIK TYPFBIIaH OHICIIL.

Hamuofceﬂep HCIOHE OHbL MAKbLIAY

CypanraH ep agaMaap peCcIOHACHTTEPIHIH IMIIH/E KIACCHKAIBIK MY3bIKaHBI — 72, TIOT-MYy3bIKaHbl —
18, pokter — 10, mxa3ael — 5, K1y0 My3sikacklH — 14, pantel — 15, RnB-ni — 12, 6acka My3bIkaHbl —
14 cTyneHT yHaThIN TRIHAANIEI (1-cyp.).
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I-cypet. CypainraH ep azaMaap pecroHAEHTTEpiHiH iminae, %

CoHBIMEH KaTap mblHOAy YaKbIMbIHbIY Y3aKmulebl: 2 caraTra — 72 amamnbl, Hemece 75 %,
pecrionaeHTTepAl; 3 cararra — 14, Hemece 15 %; 5 carartan aca — 10, Hemece 10 %-1p1, Kypazpl.

Ep aoamoap pecnonoenmmepiniy my3vikanvl movlH0ay Ke3iHoe KAIAumviH KYAAKKanmapovly mypiaepi:
anpin-canmanel — 50, Hemece 50 %; apHainrinik — 41, Hemece 43 %; xanceipmansl — 2, Hemece 2 %o;
TonbIK enmemai — 11, Hemece 11 %.

[Maiib130eH My3biKanbl MbIHOAY Ke3iHoe2i KoAauabl KapKulHObLIblK: anci3 — 15 %, oprama — 73 %,
Kkymti — 16 %. My3blka ThIHOAy Ke3iHzae ABIOBIC TypiepiHiH kepceTkimTepi: MoHO — 38 %, cTepeo —
62 %. CoHBIMEH KaTap coJ KyIakmeH TeiHaayasl — 13 %, oH KymakmeH — 7 %, am ekl KylakieH
TeiHAay 16l — 80 % pecnoHIeHTTep Kalaiabl.

Olen agaM PEeCHOHICHTTEPHIH TOOBIHAH KJIACCHKANBIK My3bIKaHbl — 155 agam, montel — 53,

pokThl — 19, mkazael — 16, Kiay0 My3bIkackiH — 42, pantel — 17, RnB-a1 — 28, 0acka My3bIKaHbl —
22-ci TRIHAAYABI Kamaias! (2-cyp.).

My3svikanust meiyoay yaxelmulHvly y3akmolesl: 2 cararta — 185 amam, Hemece 74 %; 3 cararta — 39,
HeMece 16 %; 5 carartan apTThiK — 29, Hemece 12 %-abl1, Kypanabl.

oilel adamoap pecnoHOeHMMEPIHIH MY3bIKAHbL MbIHOAY Ke3iHoe2i KalaumvlH KYIaKKanmapoly
mypaepi: anpi-canmansl — 51 %; apHaiminik — 42 %; sxanceipMansl — 5 %; ToabIK eamemai — 3 %.

My3svikanvt moigoay Kesinde Koaauivl KapKblHObLIbIK: d1ci3 — 8 %, oprama — 74, kymri — 19 %.
My3bIKa ThIHAAY Ke3iHAe IBIOBIC TYpIepiHiH kepceTkimTepi: MoHO — 42 %, ctepeo — 58 %. Coun Kyakmnen
ThIHAAY Il — 8 %, oH Kys1akneH — 14 %, ai eki KyJIakneH ThIHaay a6l — 83 % pecroHIeHTTep Kaslaiabl.

PecrionenTTepAiH My3BIKaHBI KYJIAKKANTAP apKbUIbl THIHIAAFAHAAFbl JBIOBICTHIH KapKBIHIBUTBIFBIH
aCManTHIK OJIIIICY: 9JICi3 MYy3bIKaHBIH KapKbIHABUIBIFEI 50-1eH 60 nb-re aeiiin; oprama — 60-taH 65 nb-re
netin; kymTi 80-HeH 85 nb-re meiiH JKeTeTiHiH KOpCeTTi.

122 BecTHuk KaparaHgmHckoro yHusepcurteTa



ALaMHbIH, NCMXOU3NONOrMANbIK Kbl3MEeTTEPIHE ...

160 155

2-cyper. CypainraH oiien anamaap pecoHIeHTTEpiHiH iminae, %

Epnep men oliennep peclioHACHTTEPIHIH MY3bIKa THIHJIAY Y3aKTHIFBIHBIH alibIpMAIbUIBIFGI OOJFaH JKOK.
Crepeo-My3bIKara ep amamaapia Ja, dien agaMaap/a a KbI3bFYIIBUIBIKTaphl 00s! (opTa ecenmner 60 %),
pecnionneHTTepaia 80 %-bI My3bIKaHBI €Ki KYJIaFrbIMeH Oipzeid, Oyl peTTe cypanrangapabi 25 % My3bIKaHbI
KOFaMBIK KOJIIKTE JIe, KeIlene Je €Ki KYJIaKTapMeH TBIHIAWTHIHBI OenTim Ooyael. My3bIKaHBI THIHAAY
ke3iHge ansin-caamaisl (50 % neitin) xoHe apHaimimik (42 %aeiliH) KylakkanTapblHa OachIMIBUIBIK
Oepinred. TrIHIaIFaH MY3bIKaHBIH KaPKBIHBUIBIFBIH OJIIICY HOTHXKENEpi OOWBIHIIIA — PECHOHACHTTEPIIH
eki ToobHAa na 12 % (55-60 nenmben) aici3 My3sikanbl, 72 % oprama (65—68 nennben), 17 % karTer (84—
87 nenmben) My3bIKaHBI THIHIAYIBI YHATAIBI.

Ecty yakpiT eTe kenme Oip HBIOBICKAa KalbIITacajabl OHE THIHAAYIIBUIAPILIH KOOICIHIE My3bIKa
TBIHJIaFaH CalblH JAAaybICHIH KAaTTBIPAK THIHAAY 3aHABUIBIFEI OalKamasl. Kymakkarncel3 afaMHBIH KYJIarbl €H
’akchl Kanbinta 55—60 n1b np10bicThl Ka0bLmaiapl. KaTtel Ap10bic 70 Ab Oobin caHanaabl. Pok-koHIEpTTED
YaKbITBIH/IA XKa0JbIKTap MEH JUHAMHKTECD OpPHATBUFAH ajaHjaa AbIObIC JeHrewi 120 menuOenieH xoHe
aJIaHHBIH OpTachIHIarsl AbIObIc 160 nenmbenaeH Typansl (alta kety kepek 120 menuben — Oyl peakTHBTI
CaMOJICTTIH YIIAKaHAarbl aFbIHBIHBIH JAbIOBICEI) [5]. 85 nb »oHe omaH J>XOFapbl JAybIiC KaTThUIBIFBI
IBIOBICTAPBIH THIHAAQY €CTyTre 3WSHOBI ocep eremi. 120 menmOenmeH TYpaThIH IBIOBIC amaMfa aybIPCHIHY
ce3iMiH Tyaeipaabl, an 150 menmOenie oy YIIiH IbIIayFa MYMKiH Oonmaiiner. 180 meruOenitiH ABIOBICH
METaJABIH IIBITBIHAYBIH, an 190 menmOenme KYpBUIBIMIAPABIH JKAINlChIpMaiapbl KYJIBIHBIIT KETyiHe
okeneni [6].

bi3min 3eprreynepiMizae pecnoHACHTTEpAIH 85 %-bl IBIOBIC SKUUIITH TEKCepyAli KalaWThIHAAPHIH
Oinmipai. EcTy kwuimiri JgopexeciH aHBIKTaFaH Ke3[e PECIOHISHTTepAiH 27 % MYKIC eCTYyIiH KCeHLUI
nopexecine ne oonael (1,5-2,5 M apanbIKTaH ChIOBIpJIAIN ceitiecy co3iH, 4,5—5 M oHriMmesnecy ce3iH KaObLi-
naael); 17 %-na opramna aeHreine Oalikanmel (CbIOBIpaan ceiyey ce3iH 0,5 M KallbIKTHIKTaH, SQHTIMEIeCy
ce3in 2,5 M KaObuimazwel). OmapapiH Oapnbirbl 84—87 b NBIOBIC KapKBIHABUIBIFEIMEH KATThl MY3bIKa
ThIHAAynbl Kamarad. JKacka OaiinmaHpIiCTel ecTyAe TemeHaewni. Erep xambIkteiH 17 %-bI  ochiHOait
Macenenepai 45 Kb chiHaca, oHaa 65 xbiaaH kKeiin 35 %-nan acram Ooafbl.

Mys3bika THIHIAY Ke3iHAC JKaHPABI TaHIAy OPTYPJL *oHe xeke Oosbim TaObutamer [7]. Bisgig
3epTTeYIMI3[IIH HOTIKeJepl OoWbIHIIA, OapNbIK PECHOHACHTTEPIIH apacblHma 52 % KIIaCCHUKaIbIK
My3bIKaHbl, 20 %-bI MOM-My3bIKaHbl, 18 %-bI TYpii xkaHprapabl, 16 %-bI KIYOTBIK My3bIKaHbI, 12 %-bI pan
skoHe RnB-i THIHAAWTHIHEIH KepceTTi. PeCIOHACHTTEP I KaHaall MaKCaTIICH MY3bIKaHBI THIHIaHThIHIAPBI
Typansl KoWbulraH cypakka 51 %-bl My3bIKaHbl THIHAAY MailJbl JKaWIBIIBIKTBI TyIBIpaTIHBIH, 31 %
xeHinaeHerinid, 20 % o#l xuHakTayra KeMmekrTeceTiHiH, 35 % xapkeiH OepetiHiH, 57 % ¢(oH periHzme
TBHIHAAUTBIHAAPBIH aUTTHI.

Knaccukanblk My3bIKaHBl YHATaTBIH OKYINBUIAD KeJeCi CHIlaTTarTapra #ue OOJAbl:  aJalJbIK,
CHIMAWBUTBIK JKOHE OMOIMOHANABIK TYPAKTHUIBIKIICH EpeKIIeNeHell XOHEe oJlap HWHTPOBEPTTHIK TYP
epeKIIeNiriHe >KaTaThIHAAp OOJNBIN TaOBUIAJBI; PAMT MY3BIKACHIH YHATATBIH aJamiaapia >KYFBIMJIBUIBIK TEeH
O3IMIIIIK; ka3 My3bIKACHIH YHATATBIH aJaMJap/blH apachiHJla MIBIFAPMAIIBUILIK OCHIMIITIK OalKambl,
onap Mmeiipimzai, Oipak e3iH-e31 Oaranaysl )KOFapbl; BIPFAKThl OM MY3BIKAChIH YHATaTBIH agamuapia Oenriii
Oip WIBIFAPMAIIBUIBIK KaOlIeTTepAiH Oap eKEeHIIriH aram oTTi, OipaK oJjap aKChl MiHE3AepiMEH
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epekuIeneHOe i KoHe oJapAbl jKeKe TYJIFa PETiHAE IKCTPaBepTTI TypiHE JKaTKbI3yFa Oomaipl; KIyOTBHIK
JKOHE XaJIBIKTHIK MY3BIKaChIH YVHATATHIH agaMaap MIBIFapMaIlbUTBIKKA KaOiIeTTi, )KOMapT, ChIMaibl, Oipax
oJIap TOKKOMAp; POK, JIXKa3 My3bIKaChIH YHATATHIH alaMaapaa ©3iH-031 Oaranay/IbIH a3bIFBIH aTall OTTi, 0ipaK
OJIAPJIBIH IIBIFAPMAIIIBLTBIK dJICYETI 30P.

KymakkanTel OaramayfplH HETI3TI KPUTEPHUIUIepl OHBIH CaIajblFbl MEH BIHFAHIBIIBIFRI  OOJIBITI
TaObuTanel. Kymakkanrap apKbpUIbl MY3BIKaHBI THIHAAY KE3iHIE KEHICTIKTET1 HBIOBICTHI JIOKATU3alMsIIayFa
OarpITTa]IFaH aJaMHBIH Oapiblk TaOuru MexaHm3mzepi Oipael Oonbim kenmeini. Kymakkamrap Tikeneit
KYJ1aK KaJlKaHbIHA OPHATBHUIFAH/BIKTaH, ILIOBIC CUIIATTaMaJaphlH aHBIKTayFa aJlaMHBIH 0achkl 1a, JIeHeci Jie
KaTeicriaipl. JKarcelpManbl KyJakkantap e3 KeseriHje Oacka 0acy apKbpUIbl KYJIaK KalKaHbIHA KaTThl
JKaOBICTHIPBUTBITT TYpanpl. MyHmal >karmail CBIPTKBI KYJIAKKA YHPEHITIKTI OOMMaWIbl JKOHE SKHUTIKTEPII
JICKOJITAy Kypaibl OOJBIN TaOBLIATHIH KYJIaK KajdKaHbI, TBIOBIC KO3iHIH OpHAJIACYBIH aHBIKTAW aMaiijibl.
Kynakkanrapabl ocipece THIFBIHIAPBIMEH KapacThIpaThiH OOJICAHBI3, OHA ONIApABIH JKaFJIaibl eTe Kypiedi,
cebebi oyap TIKeNIeW ecTy KaHaJIbIHIA JKYMBIC ICTEHml KoHE KYIaK KadKaHBIHBIH KypJIeidi TeOMETpPHUSICHI
IBIOBIC OCMHECIH KAIBINTACTRIPYFa KaThICHANTHIH Oonaabl. by skarmaimapapy Oapiabirsl Tele()OH apKbLIbI
OepineTiH IBIOBIC epicTepi OHBIH ANIBIHIAAFHI KEHICTIKTE €MeC, «THIHAAYIIBIHBIH OachlHAa» OOJBII
tabbuTanel. Kymakkanrapapiy OalmaHbsIc KEICBIMBIHBIH (contact pressure) MoHIH JKaKTaysap >KoHE sKapThUTai
amOymropanap ansikTaiiabl. COHOBIKTaH, O1341H 3epTTeynepiMi3 OOMBIHIIA, My3bIKaHbI XKai ThIHAAYIAH Tepi,
KYJIaKKarTap apKbUIbl TRIHIAY JICHETEe a3jan Oackalia ocep eTyi Oenristi OO IbL.

Kopuvimuinowi

Kapkoaasuisirsl 84-87 nb, y3akTeIFel 4-5 HeMece OfaH Jja Kol caraT My3bIKaHbl KaTThl THIHIAY €CTY
XKHUUTITIHIH TOMEHIEYiHe dKeNei, OapiblK PecCIOHASHTTEPAIH OpTachIHIA KEHiT Aspexeci — 25 %, opTama
nopexeci 17 % 60mbIn TaOBLIAIBL.

My3bIKaHBl THIHAAY Ke3iHAE KyJIaKKanTapabl MaimagaHy e€CTy aHajau3aTopfa Tepic ocep eTemi, Oy,
OipiHIIiACH, JBIOBICTHIK TOJKBIHAAP €CTY amnmaparblHa TiKeled ocep eTeTiHAiriMeH OallaHBICTHI.
3epTTenywiiaepAiH MiHE3IEpiHiH THIOJOTHSUIBIK €PEKIIEeNIKTepi MEH Ojap THIHIANTBHIH My3bIKa KaHPHI
apachlHJa 63apa THIFEI3 OaiaHkIc Oap.
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A.X. lllannaynos, C.C. Xymanunos, A.K. Pama3aHos,
K.A. Enpminna, I'.JK. XXomaproBa

Biusinue »kaHpPOB MY3bIKU H UCTIOJIb3yeMbIX HAYIIHHKOB
NPH NPOCIYIIMBAHUM €€ HA NcuXopu3nooruyeckue GyHKIUN YeI0BeKa

HpOBeZ[eHbI HCCIICAOBaHUA C LEJIbIO U3YUCHUS BJIUSAHUS PA3JIMYHBIX JKAHPOB MY3bIKH U UCIIOJIB3YCMbBIX BUJIOB
HAYIIHHUKOB MPU IIPOCIYHIMBAHUU MY3bIKU Ha ncnxoq)mnonorﬂqea(oe COCTOSIHUE OpraHu3Ma. Beun IpoBe-
JCH AHKCTHBIN OIIPpOC CTYACHTOB BTOPOr'0 U TPETHETO KYpPCOB MCIAMIUHCKOI'O By3a U ONPEACICHBI OCTPOTAa
cliyxa (1)I/ISI/IO.IIOI‘I/I‘ICCKI/IMI/I MCTOJaMHU. OCTpOTy CllyXa omnpeneyisyii ¢ IOMOIbIO MUHU-TECTA Y€PE3 COTOBBII
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TeneOH M BOCHPHUSTHE IISMOTHOW M pa3roBopHoit peun. VccnemoBann (U3HOIOTO-TUTHEHHYECKYIO
XapaKTEPHCTHUKY HCIOJIb3yEeMbIX HAYITHUKOB. 3aMepsIM MHTEHCUBHOCTh 3BYKa, HCXOMSILET0 U3 HAYIIHHKOB
TP IPOCITYIIUBAHUN MY3bIKH, C IOMOIIM IIymMoMepa B aerubenax (ab). Ilyrem onpoca onpenesnsiiia 4epTs
XapakTepa CTYICHTOB UL pa3pabOTKU MOJENH, OTOOpaXkalome CBS3b MEXIY MYy3BIKAJIbHBIMH IPEANOUTe-
HUSIMH 1 XapakTepoM uenioBeka. Beero nposeneno 6omnee 1500 genoBeko-ncciaeoBanuid. Y CTaHOBIICHBI (ak-
TBHI OTPHLATEIFHOTO BIHMSHUS HAa OCTPOTY CIIyXa IPOMKON MY3BIKH IIPH JUIMTEIEHOM HPOCIYIMINBAHUH C HC-
MI0JIb30BaHIEM HayInIHUKOB. CIIyX cO BpEMEHEM IPUBHIKAET K OJHOI 'POMKOCTH, W Y OOJIBIIMHCTBA CITyIIa-
Tenel 0TMe4aeTcst TEHACHIUS CO BPEMEHEM CITyIaTh My3bIKy BCEe TpoMue U rpoMue. YesoBeueckoe yxo Hau-
JIydiuM o0pa3oM BocripruHUMaeT 3BYK B 55—60 nb 6e3 HaymHukoB. OTMeueHa B3aMMOCBSI3b MK/ KAHPOM
MY3bIKH M THIIOJIOTMYECKUMH OCOOCHHOCTSIMH XapakTepa YeloBeKa U MPOCIYIIMBAHHN MY3bIKH.

Knioueswie cnoea: sxanp My3bIKH, BUIbI HAYITHUKOB, OCTPOTA CITyXa, TOMYCTHMbIE HOPMBIL.

A.Kh. Shandaulov, S.S. Zhumadilov, A.K. Ramazanov,
K.A. Yelshina, G.Zh. Zhomartova

The importance of persons in psychoophysiological activities
by music and application of loss power

Research has been conducted to investigate the psychophysiological state of organisms by listening to music
through the use of earphones and the effects of different genres. The second and third year students of the
Medical University interviewed the questionnaire and used special physiological methods to detect ac-
ne.Acuity of hearing was determined with the help of a mini test through the cell phone and perception of
whisper and tongue-in-cheek speech. The physiological and hygienic characteristics of the headphones used
were investigated. Measured the intensity of the sound coming from the headphones when listening to music,
using the sound level meter in decibels (dB). To create a model between musical superiority and human
behavior, we asked the interviewed students to identify behavioral attributes through their attributes such as
extraversion, courtesy, loyalty, and emotional restraint. More than 1500 people were researched. Statistical
processing of results was done through Excel. The headphones revealed that the music had a long and long
listening experience and had a negative effect on hearing loss. Hearing over time gets used to a single volume
and most listeners tend to listen to music more and more louder with time.The human ear best perceives
sound in 55-60 dB, without headphones. Listening to music has shown a link between typological features of
music genre and human behavior.

Keywords: genre of music, types of headphones, acuity of hearing, permissible norms.
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I'eomopdosiornueckne acneKTbl HCNOJb30BAHUS 3€MeJlb,
HAPYLIEHHBbIX B X0/1e TOPHO¥ 100bIYH

ExeromHo Hapymraemasi TOPHBIMH pa3pa0OTKaMH IDIOMAAb 3eMelb nocturaet mopsiaka 0,3—0,4 miH. ra. Bo
MHOTHX CTpaHax MPOBOISATCS MEPOIPUSATHUS 10 COKPALICHUIO TUIOIIAAN, 3aHUMaeMOM OTBajaMU, TE€PPUKOHA-
MU U nycromamu. upokuii pazmax mprobpenn paboThl MO MPeoOpPa30BaHUIO OCCIUIONHBIX HAPYIICHHBIX
3eMelb B IPUTOIHBIE JJIsl UCTIOIb30BaHus. [Ipy 9TOM yiyumiaioTcs He TOJIBKO 3€MIIM, HApyILIEHHbIE TOPHBIMU
pa3paboTKaMu, HO U aHTPOTIOTEHHBIE MYCTOIIN JPYroro MpOUCX0XKIeHUs. bosblie BCero 3eMenb BHIBOAUTCS
U3 CTPOS TOPHBIMH pa3pabOTKaMu U IIPU CTPOUTENHCTBE JIMHEWHBIX COOPYKEeHUH. ABTOPBI OTMEYAIOT, YTO Ha
Tepputopun KaparananHCKOTO YroipHOro OacceiiHa B pe3ynabTaTe NMPOrHMOaHUs MOBEPXHOCTH MPOM3OIIIIO
ocemanue (pyHIaMeHTa 31aHMM, CMelleHHe OJIOKOB CTEH, OOpyIIeHHE MOTOJOYHBIX HepeKphITHid. Makcu-
MaJTbHBIE BEJUYMHEI Tporuba coctaBisiror 70—80 % ot MomHOCTH BhIpaboTaHHOTO IiacTa. VccnemoBaHus
MOKAa3aJIH, YTO B PE3yJIbTaTEe MHOTOJIETHETO BEICHHS MTOJ3EMHBIX TOPHBIX pa0OT Ha MOBEPXHOCTH, B MPOM30-
HaX PYJHUKOB U Ha OJHM3IIEKAIINX TEPPUTOPUIX 00pa3yeTcss MHOXKECTBO BOPOHOK oOpymieHus. [loguepkay-
TO TaKXe, 4TO IOJ[ BIMSHHEM IAXTHOTO BOJOOTIMBA (POPMHUPYETCS NEMPECCHOHHAS BOPOHKA TUIOMIABIO B
JIECSITKU KBaJ[PaTHBIX KUJIOMETPOB. TeppUTOprUn BOKPYT IIAXT U3-3a MHOTOUYHMCIICHHBIX [IPOBAJIOB Ha MOBEPX-
HOCTH SIBIISIIOTCSl 30HAMHU TMOBBIIIEHHON omacHocTH. Jledopmariu mopos, 3ajeraroiux HaJ BhIpaboTKaMu,
HOCST Pa3IMYHBIA XapakTep — OT IUIaBHBIX, 0€3 HapyLICHUS CIUIOIIHOCTH MOPOJ, 10 MX IOJIHOW Je3UHTe-
rpaiyy. B craTbe caeisaHbl BEIBOABI, YTO NPH W3BJICYESHUH TBEPIBIX MMOJIE3HBIX HCKOMAEMBIX OCYIIECTBISAETCS
LEIBIH KOMIUIEKC HMOATOTOBUTENBHBIX, TEKYIIUX U MOCIEIYIOUINX CONPSIKEHHBIX TOPHOTEXHHYECKUX MEpO-
MPUATHI, KOTOPIE MPUBOJAT K U3MEHEHHIO T'e0JIOr0-reoMOP(HOIOrHISCKUX, THAPOIOTHYECKAX H METEOPO-
JIOTHYECKUX YCIOBUIA B palioHEe TOOBIYM M HA CMEKHBIX 3€MIISX.

Kniouesvie cnosa: penbedoobpasyromue mpomecchl, TEXHOTeHe3, maxThl, KaparananHckuil yronsHbIi Oac-
CEHH, TOpPHBIEC IOPOJBL.

Beeoenue

Ousuko-reorpapruecKie ycaoBus, TEXHOJOTHsS pa3paboTOK, a TaKKEe YPOBEHb Pa3BUTHS CTPAHbI OKa-
3bIBAIOT BIUSIHUE HA HAMPABICHUE U METOJbl PEKYIbTUBALMU HAPYIICHHBIX 3€MEJb, HA COCTOSHHUE U TIEp-
CIEKTUBBI Pa3BUTHA paiioHa padOT, Ha SKOHOMUYECKYIO M COLMAIbHYIO 3HAYMMOCTh PEKYJIbTUBALINU B IaH-
HOM peruoHe. [1o3ToMy pekynbTHBaIlis UMEEeT CBOIO CeNH(PHUKY 1 OCOOEHHOCTH HE TOJNBKO B Pa3HBIX CTpa-
Hax, HO U B Pa3HBIX PaiioHaX OJTHOW CTpPaHBI.

Memoowr uccneoosanus

[Ipu 100BIYe MHHEPATBEHOTO CHIPhsS BO3HHUKAIOT crieluduueckre penbedhoodpasyronye mporecchl, Ko-
TOpBIC MOXKHO Pa3leNUTh Ha MOJ3EMHBIC M MOBEPXHOCTHBIC. JIJI UX HCCIEAOBAHMS MPUMEHSAETCS LEIbINA
KOMIUIEKC METOJIOB, CpEJM KOTOPBIX HAaWOOJIee BaXKHBIMH SIBISIOTCS MOpdonorudeckuii, MophoCTpyKTyp-
HBIH, MOP(OHEOTEKTOHUIECKUH.

W3BecTHO, Kak MEHSETCS peibed) 3eMHOM MOBEPXHOCTH IPU J0O0bIUE MMOIE3HBIX UCKOmaeMbIx. Omnpee-
JICHHE BHEITHUX MPU3HAKOB PAa3IMYHBIX JIEMEHTOB pesibeda, o KOTOPHIM MOXKHO OTPEACITUTh €ro MPOUC-
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XO0XKJICHHE, COCTABIISIET CYIIHOCTH MOpGoaorudeckoro Meroaa. Llensiii psia mon3eMHbIX IpoLeccoB (BBIOpO-
CBI TOPHBIX MTOPOJI, BOJIBI, Ta30B, BHIIIEIAYNBAHIE JIETKOPACTBOPUMBIX TIOPO] U JIp.) OCYIIECTBIISIETCS 3a CUET
peaiM3anyy MPHPOIHBIX HUCTOYHWKOB JHEPTrUU. MHOTHE W3 JTHUX IPOIECCOB OBUIM OXapaKTePHU30BaHBI
®.B. Kotnoseim [1].

CaMoBO3rOpaHre TEPPUKOHOB TAKXKE CIEIYyeT OTHECTH K MOJ3eMHBIM nporeccam. O mMacmradax pa3Bu-
TS TI0KApOB, CBA3aHHBIX C MMOPOJHBIME OTBaJlaAMH YTOJBHBIX IIaXT, MOXHO CYAWTH Ha mpumepe /Jonbacca.
Ha Tteppuropun [lou6acca Haxoaurcs 1257 TeppukoHOB o6mmm 06bEMoM 1.056.519,9 Thic. M’, KOTOpBIE
3aHUMAIOT IIomank 5.526,3 ra. 13 vux 30 % sBusrorcs ropsmmvu. ['opeHre mopo1 OTBAIOB BEI3BIBACT 00-
pasoBaHUe MyCTOT, OOPYIIEHUE U OCAJKY TOPEINBIX MOPO/], OCHIH, TPEIUHBI BCIICICTBIEC HEPABHOMEPHOTO
Harpesa; BEIOPOCHI U TEPMUYECKHE OIOJI3HM ¢ 00pa30BaHMEM Ha CKJIOHAX OTBAJIOB MOJIOCTEH pa3HOTO 00bE-
Ma, YCTYTNOB U TpeluH. [Ipn ropeHnH TeppruKOHOB BBIAENAIONIIUECS Ta3bl MPUBOIAT K 3arpSA3HEHHIO BO3/1yXa
MPIJIETAIONINX K OTBajaM TEPPUTOPHH, aTMOCc(epHBIMU OCaKaMHU C TIOBEPXHOCTH OTBAJIOB CHOCSITCS TPO-
IOYKTHl pa3pylIeHus HOBOOOPA30BaHHBIX MWHEPAJIOB, MPUBOIAIINE K 3arps3HEHHIO MMOYB M BOJBI U JIp.
B maxrax Kaparanguackoro yromsHoro Oacceiina (Kapbacc) Taxke oTMeudalioch CaMOBO3TOpPaHUE YIJIEH,
npuBOAMBIIEe K noxkapy. OgHako B orianune oT Ky3Hernkoro yronsHoro 6acceiina, riae MHOTO CIEIOB IPEB-
HUX TI0’)KapoB, B KapOacce Takux clie1oB He 00HapyKEHO.

Taonuma 1
XapaKTepucTHKA MOA3eMHBIX PUPOTHO-TEXHOTEHHBIX MPOLECCOB

IIpornecc

Kparkas xapaktepuctuka

YcnoBus pa3BuTHs

T'opHoe cTpoenue,
yaapsl

MrHoBeHHas pa3rpy3ka SHEpPTUH yIpyrou me-
(opManuu BBICOKOIIPOYHBIX CKAIBHBIX ITOPOJ
B MecTaX MaKCHUMAaJbHBIX KOHIIEHTpAIMi Ha-
MPsDKEHUH M UX TIepepacipeieNicHie B CBSI3U C
MIPOXOJIKON

BbrIcokasi IPOYHOCTh M YKECTKOCTh CKaJbHBIX
MopoJ, OO0JAAOIMKUX OONBIIUMH BHYTPEH-
HUMU HanpspkeHussMu. HabmogaroTcst o0bIda-
HO Ha 00JBIINX TTyOnHAX — Oosee 200 M

BHe3amHbIe BRIOPOCEH

BHeszanHble BBIOPOCH! YIJIsl M Taza B BBIPAOOT-
KU XapakTepHsl 1y riryouH 6osee 100-250 m

[IprypodeHs! K TEKTOHUYECKUM pa3pbIBaM U
HapyIICHHUSM YTOJILHOTO ILIacTa

[TpopsIBEI IOBEPX-
HOCTHBIX, IOJ3E€MHBIX
BOJI M TUTBIBYHBI

Bo3HMKalOT BHE3aITHO NPU BCKPHITHH HAIOP-
HBIX BOJIOHOCHBIX TOPU30HTOB, ILIBIBYHHBIX
MOpOA, TPH MajJoil MOIIHOCTH BOJOYIIOPOB,
HaJIMYUH Pa3IOMOB, TPELIMH, ITyCTOT U OOJb-
IIMX TUAPABIMYECKUX TpagueHToB. Mcyesator
pexu, o3epa, IpyIbl, 3aTAIINBAIOTCS BRIPA0OT-
KW, Ha TIOBEPXHOCTH 3eMJIA OOpa3yroTcs Ipo-
BaJIbI

IIpopsIB BOA U MIBIBYHOB 4epe3 cTapble U
HOBBIE TPEIIMHBI U ITyCTOTHI, 00pa3yloImuecs
IpU CABWXXCHUHM MOPOJA B MaccuBe; 3a0po-
IIEHHBIE IIaXThl, IypdbI, Kojdoausl. Hamu-
YK€ HallOPHBIX BOJI M TUTBIBYHHBIX TIOPOJ

MexaHndeckas U XH-
Mudeckas cyddozust

Pa3MbIB U pacTBOpeHHE TOPOJI, BEIHOC MEIKO-
JIUCTIEPCHBIX YaCTHIl W coJied, cyhdHo3noHHOE
pa3yIUIOTHEHHE, NEKONbMATalls M pPa3BUTHE
Haleu

I'paguenTsl Hamopa, BBI3BIBAIONINE JIBHKE-
HHUE MOJ3EMHBIX BOJ, (QIIBTPAIIIOHHEIN pa3-
MBIB W BHIIIENaunBaHue mopoxa. Kpuruue-
ckue ckopoctu. Hanopras ¢umsTparist mos-
3€MHBIX BOJl, BOJOOTJIMB

HOIBCMHLIC TMOKapbl

Briropanue miacToB KaMEHHOTO YIJIs, TOPIO-
YHX CJIAHIEB, TOpda, COMPOBOKIAAEMOE 00pY-
HICHHEM U CABW)KEHHUEM MOPOJ

CaMOBO31"OpaHI/Ie H 3aropaHuc npu Ipous-
BOJCTBC I'OPHBIX pa60T

Kak noka3sIBaroT ncciaeaoBaHus, NOA3EMHBIE TPUPOTHO-TEXHOTEHHBIE TPOIECCHl HHTEHCHBHO UAYT B
JETIPECCHOHHBIX BOPOHKAX, 0OPa30BaHHBIX IPH OTKA4Ke BOABIL. 37I€Ch CKOPOCTHh MEPEMEICHHUS MOI3EMHBIX
BOJI BO3pPAacTaeT, [MO3TOMY NOBCEMECTHO HaOmonaroTcs (QuIbTpaluoHHAs AedopMmanys HEKOTOPBIX THIIOB
MOPOJ, MOJ3EMHBIN Pa3MbIB U BBIHOC BEILIECTBA.

HawnbGonee BaKHBIMM METOIAaMHU IIPU M3YYEHHH MTOBEPXHOCTHBIX IIPOILECCOB SBISAIOTCS Mopdoreorpa-
¢duueckuil (M3ydueHue CBSI3U MEXIY penbedoM U reorpadpuueckoil cpeqoid) 1 MoppoIMHAMUYECKUN (H3yde-
HHUE COBPEMEHHBIX 3K30T€HHBIX penbedoobpasyronux nponeccos). [lopoapl, oOHaxEHHBIE TPH 00pa3oBa-
HHUH BBIPaOOTOK M CIPY’KEHHBIE B OTBAJIBI, TTOJIBEPralOTCs MpoLeccaM BhIBETpHBaHMs. [I0BepXHOCTHBIE TIpe-
00pa3oBaHMs MaTepraja OTBAIOB MPOUCXOAT MO-Pa3HOMY, B 3aBHCUMOCTH OT UX COCTaBa M T'MAPOTEpMUYe-
CKUX YCIIOBHH MeCTOHaxoxIeHHus. OTBaibl, HA TOBEPXHOCTH KOTOPHIX Pa3BUTHl (DUTOTOKCUYHBIE MTOPOJIHI,
MOTYT B TEUCHHE NECATHICTUH CIIy)KUTh apeHOH (PU3MUECKOTO W XUMHYECKOrO BBhIBeTpHBaHMA. OCTaBasCch
0e3)KM3HECHHBIMH U OTOJICHHBIMHU, OHU CITy>KaT HCTOYHUKOM CHOCA BPEIHBIX BEIIECTB.
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Tlpoyeccor nousoodpazosanus. llpn mocrmxennn 40—70-1eTHET0 BO3pacTa MOYBHI HA OTBANIAX MO KOH-
TPACTHOCTH, BBIPAKEHHOCTH TCHETHUYECKHX TOPHU30HTOB CTAHOBATCS OJNU3KUMH K 3pENIbIM [OYBAM OKpY-
KAFOIUX JIAaHAIIA(TOB, HO XapaKTePU3YIOTCS KapJIMKOBOCTHIO, CKATOCTBIO BCero mpoduis. MoIHOCTh Ta-
KHX TI0YB HE MPEBBIIIACT JIECSITKa CAHTUMETPOB. B TO ke BpeMs IpH 3apacTaHWW OTBAJIOB, CIOKEHHBIX PBIX-
JIBIMU JTUCTIEPCHBIMU TIOPOJIaMH, Ha HUX OBICTPO pa3BHUBAETCS IMMOYBEHHBIN MPOQWIb, JIUIIH 0 HEKOTOPHIM
MpU3HAKaM OTIMYAIOIIMIACS OT 30HAJIBHOTO.

Donosvie npoyeccovl u akkymynayus. B paiioHax NEHCTBUS TOPHOJOOBIBAIONIUX MPEANPHUATHIA BEChMa
AKTUBHO MIPOMCXOJUT Pa3HOC BELIECTBA MO BO3AYXY M €ro akKyMyJsALus BOJIM3M MCTOYHUKOB nuTaHus. Ha-
CHINIIEHNE BO3/yXa MMBUIBIO TPOMCXOIUT 33 CUET Pa3BEBAHMS OTKPBITHIX OTBAJIOB U JIPYTHX OTOJIEHHBIX MECT.
3HAYNTENbHBIMA €€ WMCTOYHHMKAMH SIBIISIOTCS Tak)Ke BEHTWIAIMOHHBIE MOTOKH BO3AyXa M3 IIaxT, Oypo-
B3pBIBHBIC Pa0OTHI, OTPY304HO-PA3TPy304YHbIe paOOTHl U JABWKECHUE TSHKENBIX aBTOMALIMH MO TPYHTOBBIM
Jloporam.

B KaparanguackoM yroiasHOM OacceifHe OCHOBHOW NMPUYHHOMN CHIIBHOTO 3arpsA3HEHUs BO3IyXa, a TaK-
JK€ CHera, MOBEPXHOCTHBIX BOJ M TMOYBHI SIBISETCS HAJIMYKE B YIJICHOCHOW TOJIIE, HApsAAy C TUIOTHBIMU
KPETNKUMH YTIISIMH, YTl XPYIKHX, KOTOPBIE IPH pa3paboTKe Jar0T MHOTO MbUIK. B pe3yibrate Tepputopust
BOKPYT MIAXTHI B paanyce 15-20 kM 3acopsieTcs yroibHOH MBUTBIO.

Ipoyeccevr ocadxonaxonienuss NPOXOIAT B HCKYCCTBEHHBIX BOJIOEMaX, 00pa30BaHHBIX OTPaOOTaHHBIMU
LIaXTHBIMU BoJaMHu. [IpoayKTel CMBIBA C OTBaJOB B BHUE IUIel(a pacpoCTpaHsIOTCs Ha MPUJIETAIOIUe K
HUM 3EMIIH.

Oposuonusie npoyeccuvl. [IT0CKOCTHOMY ¥ pPy4YEHKOBOMY CMBIBY TOJBEPTAIOTCS CKIIOHBI OTBAJIBHO-
TEPPUKOHOBOTO KOMIUIEKca. Ha CKIIOHax OoTMeuaroTcs Takue SPO3MOHHBIE (OPMBI, KaK MPOMOWHBI, IPOpe-
3alolKie CKIOHBI OTBAJIOB HA BCEM MPOTSHKEHUH, a TaKkKe OOPO3JKHU, PHITBHHBI, TIPHYPOUYCHHBIE K OpOBKaM
CKIIOHOB (puc. 1).

Pucynox 1. «bopo3akmu» 1 «oBparm» Ha ckjloHe oTBasa maxTel uM. Kocrenko. ®oto K.M. AxnambeToBoit

[Iponieccamu 3abonaynBaHUsl M 3aTOIJICHUS OXBAa4eHHl B OCHOBHOM IOJpadaTbiBaeMble ILIOLIAN
yronbHOrO OacceitHa. B Illepy0atinypuHckoM U TeHTEKCKOM pallOHaX MCTOYHHKOM TOJITOIUICHUS CITyXKaT
TPYHTOBBIC BOJIbI AJUTFOBHANBHBIX oTIoXeHud pek [llepybaiinypa u Cokbip. B aTux paiioHax Bcst moapabo-
TaHHAs MIaXTaMH IUIOIIAAb BEIOBLIA U3 XO35MCTBEHHOTO UCTIONb30BaHuA [2].

AKTUBH3aIMs MPOLIECCOB BBHIILENAYNBAHUSI U CHATHE CHJI TMAPOCTATHYECKOrO B3BEIIMBAHUS B 30HAX
JIETIPECCHOHHBIX BOPOHOK MHOTA MPUBOAAT K (hOPMUPOBAHMIO NMPOBajoB. HapymieHne ecTecTBEHHOTo pe-
KHMMa THAPOI€OJIOTUYECKUX M MH)XEHEPHO-TE0J0IMYECKUX YCIOBUI BCIIEICTBUE MHOTOJIETHENH OTKauKU BO-
JIbI U3 JCUCTBYIOIIETO PYAHUKA TOIUMETAJUTyPTUIeCKOro KOMOWHATa U TIOHIKEHHUST YPOBHS TIOA3EMHBIX BOJ
Ha Tyouny 200 M npuBenu B 1978 1. B okpecTHOCT:IX T. KeHTay k 00pa3oBaHHIO KapcTOBOTO IIpoBasia B Jie-
BOHCKMX M3BECTHsAKaxX. Ilmomans ycThsl mpoBama cocTaBwia 1200 M°, ¥ BHaMMas TITyOMHA JOCTHIVIA
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50—55 M. [l 3aCHIIKM IPOBAIa MOTPeGOBAIOCH OKOMO 33 ThiC. M’ IyCTOil Moposl. B pesynsrare mporecca
MIPOCAKH IIeITbIe KUIIble KOMITJIEKCHI MOTYT OKa3aThCs Ha AHE oTpadoTaHHOH maxTsl. Ha Teppuropun Kapa-
TaHIWHCKOTO YToJibHOTO OacceifHa B pe3yibTare MpOruOaHus MOBEPXHOCTH MPOU3OIUIO ocefanue (pyHma-
MEHTa 3J]aHWii, CMEIICHNUE OJIOKOB CTCH, OOpYIICHHE MOTOJOYHBIX NepekpbiTuil. [lo nanubM [3], cpennue
CKopocTH ocenanus cocTapisttoT 60—100 MM B cyTkH. MakcuMaibHBIC BETHMYUHBI TPOTHOa COCTABISIOT 70—
80 % OT MOIIHOCTH BhIPaOOTAHHOTO TUIACTA. B pe3ynbTare MHOTOJIETHETO BEJICHHUS MOJI3EMHBIX TOPHBIX pa-
00T Ha IOBEPXHOCTH, B MPOM30HAX PYIHUKOB U Ha OJIM3ISKAIIUX TEPPUTOPHIX 00pa3yeTcss MHOKECTBO BO-
poHOK o0OpymieHus. Kpome Toro, moja BIUSHUEM IAXTHOTO BOJOOTINBA (hOPMHUPYETCS NEMPECCUOHHAS BO-
POHKa IIJIOMIA/IbIO0 B JECSTKH KBaJPATHBIX KAJIOMETPOB. TeppuTOpHH BOKPYT IMIAXT M3-32 MHOTOYHCIEHHBIX
MPOBAJIOB HA TIOBEPXHOCTH SIBIISTFOTCSI 30HAMH TTOBBIIIEHHON OMAaCHOCTH.

Jedopmariuu mopo, 3anerarnmx HajJ BHIpaO0TKaMu, HOCIT Pa3IMuHbIA XapaKkTep — OT IUIaBHBIX, 03
HapyIICHHUs CIUIOIIHOCTH MOPO/I, 10 X MOJTHON Ae3uHTerpanuu. [Ipu riryoune 3aineranus pa3padaTbiBaeMbIX
macToB MeHbIe 30—40-KpaTHOH BEIMYUHBI UX MOITHOCTH IPOCAIKa HAIETAIONTUX MOPO OCYIIECTBIISCTCS
BeCbMa MHTEHCHUBHO (Tab. 2).

Taonuma 2
@opMbI MPOBAJIOB, BOBHMKAIOIINX B Pe3yJIbTaTe IAXTHOM J00BIYH MOJe3HBIX HCKOMAeMBbIX

dopma npoBasoB Dopma U MOJI0KEHHE 3aTeKell MOIE3HBIX HCKOMAEMBIX
Mynbsnoo6pa3Hble PazpaboTka miacToBbIX 3anexer cpenueit (1,5-3 M) n Gonboii (6osiee 3 M) MOIIHOCTH T'OPH-
30HTAJIFHOTO W BOJHUCTOTO 3aJE€TaHusl WM HOJIororo majeHus (no 27°). Mynblna cOBrKeHUS
TOPHBIX IOPOJI HAXOAUTCS B 30HE NPOTHOOB
Mynbroo0pa3Hbie PaspaboTka 3ayexeii moJororo wiv HAKIOHHOTO (0T 27 no 45°) magenus. Mynbia CIOBUKCHUS
TEepPpacHpPOBAHHBIE TOPHBIX IOPOJI HAXOAUTCS B 30HE MPOrMO0B WM 00pyIIeHUs
KanbonooOpasubie | PazpaboTka miacToBBIX 3alekeil cpeHedl M OOJBIIONW MOIIHOCTH, KpyToro mnajeHust (45°),
¢ 00pyIIeHHEM BMEIIAIONINX 1opo. Myiib/ia CIBIKEHHUS] HAXOIUTCS B 30HE O0pYIICHUS
KanbonooOpasubsie | To ke mpu pa3paOoTKe COMMKEHHBIX IIACTOB C KPEIKMMH BMEIIAIOIUMH METaMOP(HUIECKUMHU
C OCTaHIAMHU MOPOAAMH, CTOMKUMHU K BBIBETPHBAHHIO
Konbuessie Pa3paboTka KpyTOMamarmIMUX INMTOKOOOPA3HBIX 3ajekeld. Mynbla CIBIKEHUS HaXOIUTCS
B 30HE OOpYIICHUS

Ocenanne MaccHBOB TOPHBIX TOPOJ C 00pa30BaHWEM MyJIbJ, Pa3phIBOB U COPOCOB MPOUCXOIHT IIPU
N30BITOYHOM PacXOJOBaHUM IMOJ3EMHBIX BOJA HAa OpOIICHHE. AHAJIOTHMYHAsl KapTHHA HaOMIogaeTcss mpu BO-
JONIOHM)KEHUH B palioHaX pa3pabOTKU MECTOPOXKICHUN TBEPIBIX MOJIE3HBIX MCKONAEMBbIX, a TAKKE HA ILIO-
MasX, Tl BHYTPUILUIACTOBOE JABJICHUE CHIDKACTCS M3-3a J0OBIYHM HedTH U ras3a. [Ipu n3BiIedeHNH TBEpAbIX
MIOJIE3HBIX MCKOMAEMBIX OCYIIECTBIIACTCS LENbIH KOMIUIEKC MOATOTOBUTENBHBIX, TEKYIIMX M MOCIEAYIOLINX
TOPHOTEXHUYECKUX MEPONPUATHIL [4].

Takne MeponpHATHs IPUBOIAT K H3MEHEHHUIO T€0JIOT0-TeOMOP(OIOrHIECKUX, THIPOIOTHIECKUX U Me-
TEOPOJIOIMYECKUX YCIOBUH B paiioHe JOOBIUM U HAa CMEXXHBIX 3eMJISIX. BrleMKa M akKyMyJIsIUsI TOPHBIX Macc
BEAYT K U3MEHEHHIO Ie€0JI0ro-reoMOp(OIOTHIeCKUX YCIOBHH; 3alIMTa TOPHOAOOBIBAIONINX NPEATIPUATHI OT
3aTOIIEHUS] — K U3MEHEHHIO TUAPOIOTHYECKUX U TMIPOre0J0rHIeCKUX YCIOBUI; MHOTHE BUbI paboT, pu
KOTOPBIX 3aIlbUISIETCS] BO3YX, — K M3MEHEHHIO METEOpOJIOTHUECKUX ycioBuil. Bee aTu Meponpustus no-
POKIAIOT, B CBOIO OUYEPE]lb, LENIBIM KOMIUIEKC MPOLIECCOB-CIEACTBHM, KOTOPhIE TAK)KE 3aTParuBaiOT aTMo-
cdepHyto, rTUAPOcHEPHYIO U TUTOCPEPHYIO COCTABIISIIONINE palioHa TOOBIYH MOJIE3HBIX UCKOMAEMBbIX.

Ocobas rpymnna MeponpHsTUil IpoBOJUTCS B Npejeiax IUIOLald FTOPHOr0 OTBO/A M CMEKHBIX Teppu-
TOPHH C IETbI0O YMEHBLICHUS! HEraTUBHOTO 3()(hekTa BceX sSBICHUH, BOSHUKAIOMNX NpH 100brde. CaMocTos-
TENBbHBIM KOMIUIEKCOM pPabOT MOKHO CUHTATh PEKYJbTHBALMUIO 3€MeNb, HAPYIICHHBIX AOOBIYEH MOJIe3HBIX
HCKOIIAeMBbIX.

Obcyoicoenue pe3yrbmamos

B cBsi3u ¢ IOCTOSTHHBIM POCTOM IIEH Ha 3eMITI0 aKTyaJbHOCTh PEKYJIETUBAIIUN 3a0pOIICHHBIX U BHOBb
HapylIaeMbIX 3€MEJIbHBIX TUIOMIAIeH ceuac HU y KOTO HE BbI3bIBAE€T COMHEHUM. [loaTOMy mpu mpoBeieHnn
TOPHBIX PadOT, TUHEWHOTO CTPOUTENHCTBA U IPYTHX MEPONPUATHH, PE3KO yXY/IIAIONINX COCTOSTHHE Te0JI0-
TUYECKOHN Cpeibl, ceiiuac 3apaHee IUIAaHUPYETCS M KOMIUICKC PEeKyJIbTHBAIIMOHHBIX MpeoOpazoBanuii. [Ipu
STOM MpEeAyCMAaTpPUBACTCA CO3JaHUE ONTUMAIBHBIX OJis PEeKyJIbTUBalUMU ycloBUM. Takoe omepexkaroiiee
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TUIAHUPOBAHUE PEKYJIbTUBALMK UMeEET OOoJbIIoe Oyayliee M OTKPHIBACT HIMPOKUE BO3MOXKHOCTH IIEPEH OT-
paciIsMH HayKH U TEXHUKH, CBA3aHHBIE C IPOOJIEMaMH PAIIHOHAIBHOTO HCTIOIB30BAHMS TIPHPOIBI.

B paiione pasButust apuanblx nanmmadpToB Kazaxcrana emie oJHUM U3 MEPONPUSATHH MO PalldOHAIb-
HOMY HCIIOJIb30BaHUIO HAPYIICHHBIX 3€MeNIb MOXET CTaTh CO3JaHUE TYpPHCTCKO-PEKPEAIlMOHHBIX 30H. Pac-
CMOTpeHue penbeda ¢ Mo3unuil peKpeannoHHON reorpaduu BO MHOTOM OTBEYAaeT BHYTPEHHHUM TECHACHINSAM
pa3BuTHA reoMopdonorndeckoil HaykKu. B mocieHue rofpl cTanm mosBIATECS TeOpeTHYeCKue paboTl, 1Mo-
CBSIILICHHBIE BOIIPOCAM KOJIOrHYecKol reomopdooruu. B aTux myOmukanusax penbed paccMaTprBaeTCs Kak
0a3UCHBIN DJIEMEHT HE TOJIBKO YaCTHBIX Teorpauieckux 000JI0YeK, HO ¥ KaK JIEMEHT OCHOBBI TEXHOC(EPHI
u Hoocepsl [5].

OnmHUM U3 KPUTEPUEB ICTETUKU NMPHUPOAHBIX TeOMOP(OIOrHIECKUX OOBEKTOB SBISIETCS UX IPHBIEKA-
tenbHOCTh. 1o MHenuto O.A. Bopcyka u [I.A. Tumodeesa, npusiekaTeabHOCTh HopM pernbeda BhIpaskaeTcs
B UETHIPEX BapHAHTaX:

1) cama popma kak TakoBas. OOBIMHO MPHUBICKAIOT BHUMaHUE (HOpMBI penbeda, HeOObIUHBIE JUTS JTaH-
HOT'O TUITa MECTHOCTH;

2) ¢hopmbl penbeda B COYETAaHUH C COCETHUMU (popMamu;

3) dopmel penbeda B cOUeTaHUU C HHBIMH (HE T€OMOP(OIIOTHIECKUMH) SIBICHHSIMHU H 00HEKTAMU;

4) NpUBIEKATEIHLHOCTh €CTECTBEHHOTO pelibea, YCHIICHHAs: PYKOTBOPHBIM PEIbe(OM.

B kayecTBe mpuMepa CO3MaHHS TAaKOW TYPUCTCKO-PEKPEAIIMOHHOW 30HBI IMpEIJIaraeTcsi TEPPUTOPHUS
LlenTpansHoro Kaszaxcrana, rie mosyduiy MIAPOKOE pa3BUTHE KaK MPUPOAHBIC, TAK M TEXHOT€HHbIE (YOPMEI
penbeda.

FEOMOP®ONOMMYECKOE PAMOHWPOBAHWE
1:7 500 000

T

Pucynox 2. Kapra reomopdonorudeckoro paiionupoBanus Kazaxcrana [7]

s pemieHust psiia NPakTUYECKUX 3ajiad, U B NIEPBYIO o4epe]b Ul LieJel palloHaJbHOIO UCHOJIb30-
BaHUs MPUPOJTHBIX PECYPCOB, HEOOXOAUMO reorpaduyeckoe paioHUpOBaHHE BOOOIIe W reoMopdonoruie-
cKkoe B yacTHOCTH (puc. 2). 'eomopdonornieckoe paiioHUpOBaHHE TPEACTABIACT COO0H MHOTOCTYIIEHUATYIO
CHUCTEMY, COCTOSIIYIO M3 TAKCOHOB pa3IM4YHOIO paHra. KpynHble TaKCOHBI OIpeAeeHbl Ha OCHOBE ydéTa
HanOoJee OOIIMX MPU3HAKOB, a 0oJiee MEJIKHEe — 4YacTHBIX Npu3HakoB [6]. [Ipu reomopdonornueckom paii-
onupoBanuu LlenTpansHoro Kazaxcrana yureHbl OCHOBHBIE TPUHLIUIIBI paOHUPOBAHUS:

— 00BEKTHBHOCTD;

— MOJIHAS 1eJIUMOCTb;

— FeHeTHYeCKasi U HCTOpUYECKast 00yCIIOBIEHHOCTH;
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— coueTaHue Bcel cucteMbl (pakTopoB penbedoodpazoBaHus;

— CBSI3b C COBPEMEHHBIMH T'eorpadnuecKuMH YCIOBUSIMHU.

Ha xapre «I'eomopdonoruueckoe paiionnpoBanre Kazaxctanay» BbIIENEeHBI KPYITHBIE 00JIACTH W paid-
oubl (puc. 2). lentpansHerii Kazaxcran mokasaH kak o0macte — KazaxCkuil MHT, KOTOPBI COCTOUT W3
"7 pallOHOB: Ha CeBEpe — HU3ZKOTOPbE, MEIKOCOMOYHUK, IIOKOJIbHbIE paBHUHBI KoKIleTayCKoi BO3BBIIIEHHO-
cru (1), Ha 3amage — akKKyMYJISITUBHBIC M ACHYJAIIMOHHBIE PaBHUHBI TEeHU3CKON BIauHbI (2), HU3KOTOPbS U
MEJIKOCOTIOYHHK Y JIBITAYCKOW BO3BBIIIEHHOCTH (3), BOIHUCTHIEC NE€HYINAIIMOHHBIE PABHUHBI U MEIKOCOIIOY-
Huk Capeicy-TeHnsckoro Bogopazaena (4), B IIEHTpe — TJaBHasS BojopasleiabHas HHU3KOTOPHO-
MEJIKOCOMOYHAs BO3BBILIEHHOCTh — Capblapka (5), Ha BOCTOKE U I0T€ — Pa3sHOBOJIHHUCTBIE [TOKOJIBHBIE PaB-
HUHBI C MaCCBaMHU HU3KOTOPHH M MEIKOCONO4HuKa (6, 7). DT reoMopdonornueckue paioHbl XapaKkTepu-
3YIOTCSl HATMYMEM TaKHX MPUPOTHBIX 00BEKTOB, KOTOPBIE CMEIO MOYXKHO OTHECTH K TYPHUCTCKO-PEKPealnoH-
HBIM 30HaM.

[IpennoxkeHnas cxema co3aaHusl IPUPOAHO-PEKpealnoHHON 30HHI B LlenTpansnom Kazaxcrane MoxeT
CHOCOOCTBOBATh PEIIEHUIO MPOOJIEMBI PAIlMOHAIBHOTO MPHUPOAONONB30BAHIS HA TEPPUTOPHUAX, HAPYIICH-
HBIX pa3padOTKaMH MECTOPOXKICHUHN TOJEe3HBIX UCKONMaeMbIX. Ecin ydecTh TOT (akT, 4ToO IUIONIA]h apuj-
HBIX JIaHAmadToB gocturaeT nopsaaka 75-80 %, To mpuMeHeHHe JaHHOH CXeMbl JacT OUIyTHMBbIE pe3yibTa-
THI B JIeJI€ 3allIUTHI M OXPaHbl OKpY>Karoeit cpensl Kazaxcrana.
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Tay-keH enaipici 6apbicbiHAa OY3bIIFAH KepJaepai
naiaaaanyIbIH reoMop(oIOTUsJIbIK acneKTiIepi

Kbt caiiblH Tay-KeH OHEpKaCciOi apKpUIbl Oy3bUIAThIH Jkep KeseMi mamameH 0,4 MIIH TeKTapIbl Kypaubl
Onemeri OcChIHAAll >KepiepAiH >Kammel aymaHsl 12—-15 muH rekrapman acmaiisl. Kemreren ennmepae
YHiHALTep, TEpPUKOHIAP MEH KOKBIC TaCTANTHIH XKepiep/iH ayJaHblH KbICKapTy IIapajapbl KOJIFa albIHYA.
TakpIp, Oy3bUTFaH Kepiep/l MaliaanaHy YIIiH KOJAIbl €Till ©3repTy MaKcaThIHAA KeH KeJIeMJe KYMbBICTap
xkyprizinai. COHBIMEH KaTap Tay-KeH >KYMBICTaphl 3USHBIH TUTI3TeH jKepiep FaHa eMec, 0acka Ja HIBIFY Teri
aHTpOMOTreHAIK 6oc xepiep ae xakcapaasl. JKep yuackenepiHid 6acsiM 6eiri Tay-KeH OHIIpiCi MEH KeNiTiK
KYPBUIBICTApPABI cajly apKbLibl Oy3butannl. Kaparanas! kemip OacceiiHiHiH aiiMarbIHaa sKep OeTi MaibICybIHBIH
HOTIDKECIHIe FUMapaTTapIblH XKepTeJeiepiHil meryi, Kabblpra GIOKTapbIHBIH JKBUDKYBI JKoHE TeOenepiHiy
Kyi1aysl Oaiikanansl. XKep Oeti MaitblcybIHBIH Makcumanabl kepcetkimrepi 70-80 % kypaiinsl. XKep Oerinne
KOII >KbII OOMBI KepacThl )KYMBICTAPBIHBIH JKYPTi3y HOTIDKECIHC PYIHHUKTEPIiH OHEPKACINTIK 30HATAPEIHAA
JKOHE JKAaKbIH OpHATACKaH TEPPUTOPUsUIApBIHIA KYIAblpay LIYHKbIpiap maiina Gomangsl. CoHblMeH OGipre
[IaxTa CyJapbIHBIH SCEpiHEH MAeNpecCHsUIBIK MIYHKbIpiapaa maina Oomaxel. Omapasly analbel GipHemre
mapmbl  makbppiMFa ToH. lllaxTeutap alHANBICHIHIAFBl TEPPUTOpUSUIAp JKep OeTiHIeri Kem CaHIbI
MaitbicynapblH  Gap OosyblHa OalJIaHBICTBI KayinThl 30HaJNap Ml caHainaibl. Tay O KbIHBICTap.bIH
nedopmarpsiapsl apTypili — Oip KajbINThl TYPJACPiHEH TONBIK Ae3uHTerpauusra aeitin. KaTtel maiinans
Ka3banapapl IIbIFAPY OapbIChIHAA NaiibIHAAY, aFbIMIBI JKOHE JKYHMENTK Tayibl TEXHHKAJbIK IIapajiap
xyprisineni. ByHpa#i 1mapanapiplH ocepiHeH Ka30a alMakTapblHAQ TI€OJIOTHSUIBIK-TeOMOP(OIOrHsIIBIK,
THIPOJIOTUSIIBIK KSHE METEOPOIOTHSIIBIK XKaFJaliiapbl e3repicTepre YIIbIpai sl
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Kinm co30ep: xep Oenepi naiina 6oy mpouectepi, TeXHOreHe3, niaxranap, Kaparanusl kemip OacceiiHi, Tay
JKBIHBICTAPBI.

A.A. Lukashov, K.M. Akpambetova

Geomorphological aspects of the use of land
disturbed in the mountain treatment

The area of land, which is destroyed annually by mining, reaches about 0.4 million hectares. The total area of
such lands in the world is no more than 12—15 million hectares. In many countries, measures are being taken
to reduce the area occupied by dumps, waste heaps and wastelands. Wide scope has been acquired for the
transformation of infertile disturbed lands into suitable for use. At the same time, not only the lands damaged
by mining are being improved, but also anthropogenic wastelands of a different origin. Most of the land is
disrupted by mining and construction of linear structures. On the territory of the Karaganda coal basin, as a
result of deflection of the surface, the basement of buildings collapsed, the blocks of walls were displaced,
and ceiling ceilings collapsed. The maximum values of the deflection are 70-80 % of the thickness of the
produced reservoir. As a result of long-term maintenance of underground mining operations on the surface, in
industrial zones of mines and in nearby territories, many craters of collapse. In addition, under the influence
of mine drainage, a depression funnel is formed, an area of tens of square kilometers. The area around the
mines due to numerous surface failures are areas of increased danger. The deformations of the rocks lying
above the excavations are of a different nature — from smooth, without disruption of the continuity of the
rocks, to their complete disintegration. When extracting solid minerals, a whole complex of preparatory,
current and subsequent associated mine technical measures is carried out. Such measures lead to a change in
geological-geomorphological, hydrological and meteorological conditions in the production area and on
adjacent lands.

Key words: relief forming processes, technogenesis, mines, Karaganda coal basin.
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