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SOIL DIVERSITY IN FOREST-STEPPE ECOSYSTEMS
OF NORTHERN KAZAKHSTAN

Abstract. This paper presents the results of complex studies of ecosystems in forest-steppe zone of Northern
Kazakhstan. It describes the main types of terrestrial ecosystems, united by a relief type (alluvial plain) and grouped
according to the type of water regime (automorphic, semihydromorphic and hydromorphic type). It presents the
features of formation of separate ecosystem components: vegetation, species composition of communities, soil and
soil cover. On the example of steppe plain region with splitting forests and meadow the variety of soils of forest-
steppe ecosystems depending on soil formation conditions were identified. Automorphic ecosystems with the steppe
vegetation type have typical zonal type of soil — chernozems, semihydromorphic ecosystems with the formation of
steppe meadows and splitting forests have meadow-chernozem soils and meadow-steppe solonetz, gray forest soils
and forests solods. Hydromorphic ecosystems are distinguished by the development of hydrophytic-grass vegetation
on the meadow-marsh and marsh soils. A brief morphogenetic description of zonal and intrazonal soil types for
identified ecosystems, occupying various positions in the landscapes and differ by genera and species features is
given.
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PA3ZHOOBPA3UE 11OYB B JIECOCTEIIHBIX OKOCUCTEMAX
CEBEPHOI'O KASAXCTAHA

Annoramusi. B paGore mpencTaBneHBI Pe3yiabTaThl KOMIUICKCHBIX HCCICAOBAHUH 3IKOCHCTEM JICCOCTECITHOH
30HBI ceBepHOTO Kaszaxcrana. OmucaHbl OCHOBHBIC THITHI HA3EMHBIX 3KOCHCTEM, OOBCIHHCHHBIX IO THITY pembe(a
(amoBMAnbHAS PAaBHUHA) M CTPYIIMHPOBAHHBIX MO THIY BOAHOTO PEXUMA (aBTOMOP(HBIH, HOXyTUAPOMOP(HBII 1
ruapoMopdueri Tam). [Tokazanbl 0coOeHHOCTH (POPMHPOBAHMSA OTACIBHBIX KOMIIOHCHTOB 3KOCHCTEM: PACTHTCIIb-
HOCTH, BHIOBOTO COCTaBa COOOINECTB, MOYB, IIOYBCHHOTO MOKPOBA. Ha mprMepe KOJIKOBOTO JIyTOBO-CTEIHOTO PaB-
HUHHOTO PafiOHA BBIBJICHO PA3HOOOPA3He ITOYB JICCOCTEIHBIX SKOCHCTEM B 3aBHCHMOCTH OT YCIOBHH M (haKTOpPOB
moyB000pa3oBaHms. [ aBTOMOP(HBIX IKOCHCTEM CO CTCIHBIM THIIOM PACTHUTEIBHOCTH XaPaKTEPCH 30HAIBHBIM
THII TIOYB — YEPHO3EMBI, IS ITOJIY THAPOMOP(HBIX IKOCHCTEM C (DOPMHPOBAHHEM OCTCHHCHHBIX JyTOB M KOJIKOBBIX
JICCOB THIMHIHEI JIYT'OBO-UCPHO3CMHBIC IOYIBBI H COJIOHIIBI JIYyTOBO-CTCITHBIC, CCPBIC JICCHBIC MMOYIBBI U COJIOAU JICCHBIC.
IMuapoMopdHbIE 3KOCHCTEMBI OTIMYAIOTCA PA3BUTHEM T'HAPO(PHUTHO-3TAKOBOH PACTUTEIHHOCTH HA JIYyTOBO-00JOT-
HBIX M OONOTHBIX MouBax. IIpuBeneHa KpaTkas MOP(OTreHETHUECKAs XapPAKTEPUCTHKA 30HAIBHBIX M MHTPA30HAIIb-
HBIX THIIOB IMOYB BBIACICHHBIX JKOCUCTCM, 3AHUMAOMINUX PA3THIHBIC MTO3UITUHA B JIaHZ[LHa(I)TaX H OTIIHYAOIITHXCIA I10
POAOBBIM W BHOOBBIM IMPU3HAKAM.

KmoueBnie ciioBa: necoctens, JTaHMmA(T, Peabe), IKOCHCTCMBI, PACTHTSIBHOCTD, TIOYBBI, MPOLCCCHI TOYBO-
00pa3oBaHUL.
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Beenenne. 3annMas nmepexomHOE MOJMOXKCHHUE MEXKIY JIECONYTOBOH M CTCIMHOH 30HAMH, TECOCTCIb
XapaKTepU3yeTCs CBOCOOPA3HEM SKOCHCTEM U 3HAYHTEIBHBIM Pa3HOOOPA3HEM TIOYB.

Hnst necocTenmHoi 30HB CBOHCTBEHHO OIMPEACICHHOS COUYCTAHUE MPHUPOTHBIX SKOCHCTEM, 3aHUMAK0-
IIUX Pa3NUYHbIC TO3ULUH B NTaHmadTax, KOTOPbIE BO3MOKHO CTPYIIIHPOBATh 0 OTHOLICHHIO K PEKUMY
VBJIKHCHHS HA KATeropuu: aBToMopgHble, monyruapoMopdHeie U rugpomodHsic. Ha BO3BBHIICHHEBIX,
XOPOIIO APCHUPOBAHHBIX VYACTKAX BBIOCIIOTCS aBTOMOP(QHBIC 3KOCHUCTEMBI, OOpa30BaHHE KOTOPBIX
CBSI3aHO TOIBKO € aTMOC(EPHBIM VBIXKHCHHCM, 3aBHCAIINM OT KIMMATHYCCKHX YCIOBHH. B moHrke-
HHUSX Pa3NUYHOTO I€HE3UCA CKIAABIBAIOTCS YCIOBHM 1T (GOPMHUPOBAHMS MONYTHAPOMO(QHEIX U THAPO-
MOPQHBIX 3KOCHCTEM, HAXOJAIINXCS O BIMSHACM aTMOC(HEPHOTO M IPYHTOBOTO YBIAKHCHHS.

Hns aBTOMOPQHEIX 3KOCHCTEM CO CTCHHBIM THUIIOM PACTHTEIBHOCTH XapaKTCPEH 30HATBHBIN THIT
MOYB — YCPHO3EMBI, I HONYTHAPOMOPGHBIX IKOCHCTEM € (OPMHUPOBAHHUEM OCTCHHECHHBIX JIVTOB U
KOJIKOBBIX JICCOB THITMYHBI TYTOBO-UCPHO3EMHBIC MOYBBI M COJOHLB! JTYTOBO-CTCIHBIC, CEPhIC JICCHBIC
MOYBBl W CONOAU NecHble. Hapsaay ¢ JOMHHHPYIOIIMME CTEIHBIMUA M JICCHBIMH TPHPOJHBIMH KOMILICK-
CaMH MOIYYHII PACIPOCTPAHCHHE THAPOMOPGHBIC KOMIUICKCHI: JIYTOBBIC U OONOTHEIC, OTIMYAIOLIHCCS
PasBUTHEM FHAPOPUTHO-3TAKOBOH PACTHUTCIBHOCTH HA TyTOBO-00JOTHBIX U OOJOTHBIX MOYBAX.

B uncne Beaymux ¢axTopos mouBooOpa3zoBaHUs HAPIAY ¢ KIUMATHUCCKUMH (DAKTOPAMH, BRKHYIO
POTb UrpactT 0COOCHHOCTh NMOYBOOOPA3VIOMNX H MOACTUIAIOIINX [TOPOJ, MOBEPXHOCTHBIC U MOA3CMHBIC
BOJBI, PAaBHHHHOCTh penbeda U cneunpuka OHOTHUCCKHX KOMIIOHCHTOB. BiammonelcTBys, JaHHBIC
(hakTOphl ONPEeNENAIOT HAa PAcCCMaTPUBACMON TEppUTOpUH ¢ naHmmuadTHbI 00nMK, CcBOcoOpasue
HA3EMHBIX IPHPOIHBIX SKOCUCTEM H Pa3HOOOpa3HE MMOYB.

N3yueHne mOYB NIECOCTEMHBIX IKOCHCTEM OCHOBAHO HAa HEOOXOOHUMOM YCIOBHH PALMOHATBHOTO
MPUPOAOIONB30BaHM, KOTOpoe Oasupyercs Ha yueTe OnocepHbX (YHKLIUI BCEX IKOCHCTEM H BaXK-
HOCTH COXPAaHCHHS OHOIOTMYECKOr0 M JaHAmMAa(THOro pasHooOpasus, KaK OCHOBBI SKOIOTHYECKOU
CTa0UIIBHOCTH U YCTOHYHUBOTO PA3BHTHSL.

Mertoapr uccaeaoBanusi. MeTomonoruss OpPoBEACHUS PabOT BKIOYAIA TPAAULIMOHHBIC METOBI
M3VYECHUSA PACTUTEIBHOTO M IOYBEHHOTO MOKpoBa [, 2], ompexensemsIx ycnosuaMu cpeasl. Hazpanmsa
BuI0B pacteHuii B Tekcte mpusogsatcs no C. K. Uepenmanosy [3]. dakropsl, XapakTepU3YOIMUEC KOJIO-
THYECCKHUE YCIOBUA (paHr reoMOp(OIOrHH, THI BOJHOTO PEKHUMA, THII PACTUTEIBHOCTH W THII MOYB),
OBLITN MCIIONB30BAHBI Al BBIACICHUS TUIIOB, TPYIII U KIACCOB SKOCHCTEM.

MeTonomoruueckoll OCHOBOH BBINOTHEHHBIX HCCICAOBAHUN MOCTYKIIH JaHamadTHeie [4] u mod-
BCHHBIC KapThl ¢ OMPECACICHHUEM KIACCH(UKAIMOHHBIX COHHUL HA YPOBHE THIIOB, MOJATHIIOB, BHAOB U
Pa3HOBHUIHOCTEN MOYB.

Jns u3ydeHUss MPOLIECCOB MOYBOOOpa30BaHMs, OOYCIOBIMBAINNX PA3HOOOpPA3UE IMOYB B JICCO-
CTCITHBIX SKOCHCTEMAX, 3aKNaIbIBATUCh Pa3pe3bl Ha (JOHOBBIX VUACTKAX C OJHOPOIHBIM PAaCTHUTCIbHBIM
MOoKpoBOM. Bo BCKPBITHIX pa3pesax mpoBOAUIOCs Mopdonorudeckoe onucanue mpoduss u otdoop obpas-
LIOB M3 BBIACICHHBIX TCHETHUYCCKUX TOpu3oHTOB. OmpeicncHue coaepKaHusl XUMUYCCKUX 3JCMCHTOB B
MOYBCHHBIX 00pa3ax BHIIOIHAIOCH O OOLICTIPUHATHIM MeTOUKaM |5 ]. TakcoHOMUUECKOE OTIpeacICHIE
THIOB, NMOATHIIOB, BUJOB M PAa3HOBHIHOCTCH MOYB MPOH3BOIUIOCH HA OCHOBE MOP(ONOrHUCCKUX MPH-
3HAKOB U (H3HUKO-XUMHUECKON XapaKTCPUCTHKH B COOTBCTCTBUH C IPUHATON Kiaccubukanmei [6].

PesynbTarel uccienoBanus. PalioH uccneaoBaHus NpHHAAICKUT K KazaxcraHCko# MpOBHHIMN
YEPHO3EMOB OOBIKHOBCHHBIX, 3AaHUMAIOIIECH FOKHYIO OKPaHHY 3ana HOCHOUPCKOH HU3MEHHOCTH, KOTOPast
COJKEHA JPEBHECAIUTIOBHATIBHBIMH TIHHHACTBIMH OTIOXKCHUAMHY, TEPEKPHIBAOIIUMH O0JIee APCBHHC
MOPCKHE, HEPCIKO 3aCONCHHBIC OTJIOXKCHUS [ 7].

Hna necoctenmHOM 30HBI, MpeACTaBICHHOH Ha ceeepe Kaszaxcrana, xapakTepHo uepenoBaHue Gepe-
30BBIX H OCHHOBO-OCPE30BBIX IECOB HA CEPBIX JICCHBIX MOYBAX C OC3NECHBIMH YYACTKAMH, KOTOPBIC B CC-
BCPHOU YaCcTH 30HBI 3aHATHI 3TAKOBO-PA3HOTPABHEIMU U Pa3HOTPABHO-3AKOBBIMU JTYTOBBIMH CTCIISIMH Ha
YEpHO3eMaX BHIIICIOYCHHBIX. B FOKHOH 4YacTH NECOCTEMHON 30HBEI NPEOONatacT KOMOYHAS JECOCTEIb.
31ech OCHHOBO-0SPE30BhIC 1 OCPEI0OBBIC KOJKOBBIC j1eca GOPMUPYIOTCS HA COI0AMX JecHbiX. OHU uepe-
AYIOTCSI ¢ PA3HOTPABHO-3/TAKOBBIMH CTCIISIMH, PA3BUBAIOIIUMUCS HA YCPHO3EMAX OOBIKHOBCHHBIX [8, 9.

[ToBepxHOCTH TIpEACTABIACT cN1a00 APCHUPOBAHHYIO AJUTIOBHAIBHYIO PABHUHY C XapaKTCPHBIM 3ama-
JUHHBIM Me30penbedoM, MPEACTABIMIONINM YSPEIOBAHNC TIOCKHX WIH €1a00 BCXOMMIICHHBIX HOBEPX-
HOCTCH ¢ HEOONBIIMMH TOHMKCHHAMH, OONCe MEIKHUMH 3amaguHaMu H Oolice KPYITHBIMH NAJIUHAMH C
IUIOCKUM JHOM. PaBHHHA CNOXCHA JPEBHECALTIOBHATIBHBIMH OTIOXCHHSAMH, MEPCKPHIBAOLMIMMU Oojee
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JPEBHHE MOPCKHE, HEPEIAKO 3aCOJCHHBIE OTIOXKCHUA. | pPYHTOBBIC BOJBI CHJIBHO MHHCPATH30BAHHBIC,
3aJerarT Ha rmyOuHe 4—6 M OT MOBEPXHOCTH.

OCHOBOH BBIACTCHUS PKOCUCTEM KaK TCPPUTOPHATBHBIX CAMHUL] CIYXKHT JaHAmadTHAI CTPYKTYpa
HCCIEAYCMOH TEPPUTOPUH. B3anMMOCBI3b B CHCTEME MOYBA-PACTUTEIBHOCTh ONPEACTSCT BBIACICHHC
HA3EMHBIX 3KOCHCTEM C THIIOM 30HATBHBIX MOYB. [HOM3aLMsA 3KOCHCTEM OCYILICCTBISIACH HA OCHOBE
CIICAVIOINX MPHHLUIOB. 3KOCUCTEMBI OOBCIUHSIOTCS B THIT 3KOCHCTEM 10 MPUHAIICKHOCTH UX K OJHOU
pacTUTEIBHOM acCOLMALIUYL.

[Tox sxocucTeMaMu MOHUMAKOTCS MPHPOAHO-TeppuTopHaIbHbie KoMIutekehl (ITTK), cocrosmue w3
JBYX OCHOBHBIX YacTCi: aOHOTHYECKOH CPEeNbl U HKHUBBIX OPTaHU3MOB — OHOTBI, B KOTOPBIX COBEPIIACTCS
BHCINHHA W BHYTPEHHUH KPyroBopoT BemecTBa U 3ueprum [10, 11]. DxocucteMel oOnagarot ompee-
JICHHBIM VPOBHEM B3aHUMOCBS3CH OMOTHYECKUX KOMIIOHCHTOB M CPEABI ¢ OCOOBIM PEKUMOM (pyHKIHO-
HHPOBaHUSL.

[Ipu BBIIENEHUHM SKOCHCTEM HCHONB30BANCSH KOMIUICKCHBIH, CHCTEMHBIM MOAXOJ, MO3BOJSIOIIUI
VCTAHOBHTH CYILCCTBYIOIIHE B3aUMOCBA3H MEKAY KOMIIOHCHTAMU BHYTPH CAHHOHW 3KOCHCTEMBI (BEPTH-
KaJbHBIC B3AMMOCBS3H) U MEXKIY COCCACTBYIOLIHMMHU SKOCHCTEMAaMH (TOPU30HTATIBHBIC B3aUMOCB3H) [12-
15]. Ans sToro uenomip3oBanuck Hanbonee GHU3HOHOMUYCCKUE NPU3HAKK: (GOPMBI penbeda U PacTUTENb-
HbIe coobmecTna [16]. OHu ABISOTCS OCHOBHBIMH, HH(POPMATUBHBIMA KOMIIOHCHTAMH SKOCHCTEM U HX
uHaukaTopamu. Knaccudukamms s3xocucTeM HpoBeACHA LI SKOCHCTEM JIOKAIBHOTO VPOBHS C BBIACIC-
HHEM HA3¢MHBIX PUPOTHBIX 3KOCHCTEM.

HazemHbIe 5KOCHCTEMBI OTPAKAIOT OCHOBHBIC 3aKOHOMEPHOCTH PACHpPEACTICHUS OHOTHI B 3aBHCH-
MOCTH OT T€ONOTr0-reoMOP(ONTOrHICCKUX, KIUMATHICCKHUX, MOYBCHHBIX M JPYTUX 3KOIOTHYCCKUX VCIIO-
BUH (COCTaB MOBEPXHOCTHBIX OTIOKCHUH, CTETICHb UX APCHUPOBAHHOCTH, BOAOOOCCIICUCHHOCTH U 1p.). B
npeaenax paoHa HCCICAOBAHUNA HA3EMHBIC MMPUPOIHBIC 3KOCHCTEMBI OTIHYAOTCS ONPEACICHHBIM VPOB-
HEM Pa3HOOOpa3usi TUIOB 3KOCHUCTEM, Pa3fC/LIOMIUXCs Mo ¢opmaMm Me30- u Mukpopeianeda. Pacmpe-
JCICHUE DKOCHUCTEM MOAYHHCHO LIHPOTHO-30HANBHBIM 3aKOHOMEPHOCTSIM, CBOWCTBCHHBIM AJLTHOBHATIb-
HBIM PaBHHHAM H ONPEICILIIOIINM VCIIOBHS KU3HEACATETBHOCTH OHOTHI.

OOGcnenoBaHHAsA TEPPUTOPHS TPEACTABICHA 9 THMIAMHM HA3eMHBIX NPUPOIHBIX dKocucTeM. B mpe-
Jenax aBTOMOP(HOHM KaTeropuu BHIACICH | 30HANBHBIH KIACC 3KOCHCTEM: 3TaKOBBIX U PAa3HOTPABHO-
3MAKOBBIX CTCIICH HA YepHO3eMax OOBIKHOBCHHBIX. B mpeaenax momyruapoMopHON KaTeropuu BbIICICHO
4 uHTpa30HAIBHBIX KIIACCA IKOCUCTEM:

— Pa3HOTPABHO-371aKOBBIX OCTCIHEHHBIX JTyTOB HA IYTOBO-UYCPHO3CMHEBIX MOYBAX;

— rano(UTHO-3MAKOBBIX OCTCITHCHHBIX JIYTOB HA COJIOHLIAX JTYTOBO-CTCITHBIX;

— KOJIKOBBIX JIECOB C KyCTAPHHUKAMH Ha CEPBIX JICCHBIX MOYBAX

— KOJIKOBBIX JIECOB HA COJNIOJSX JICCHBIX.

B npeaenax ruapomopdhHON KaTeropuy BELACICHO 4 HHTPA30HAIBHBIX KIacCa SKOCUCTEM:

— 3JIAKOBBIX JIYTOB HA JIYTOBBIX HE3aCOJICHHBIX MMOYBAX;

— rano¢UTHO-371aKOBbIX JIYTOB HA JYTOBBIX 3aCOJCHHBIX MOYBAX;

— ruapoUTHO-3MAKOBBIX OOJIOT HA TYTOBO-0OJIOTHBIX MOYBAX;

— MOXOBO-THAPO(YUTHO-3IAKOBO-0OCKOBBIX OONOT HA OOMOTHBIX MOYBAX.

PacTurenpHOCTh PAaBHUHHBIX TEPPUTOPHI NPEACTABICHA THITYAKOBO-TOJIBIHHBIMH COOOINECTBAMH,
(OPMHPYIOIIIMHUCA B KOMIUICKCE € KOBBLIBHO-THIUAKOBBIMH COOOIICCTBAMM TMPU YYACTHH JTYTOBOTO
pasHoTpaBbs. [L10OCKOAOHHBIC 3aMKHYTHIE 3aMaAWHBl 3aHATHL OCPE30BO-OCHHOBBIMU KoJNKaMu. bomnee
IUTOCKHE U IIHPOKHE TIOHWKCHHUS MOKPEITEL TYTOBO-CTCITHON PacTUTEIBHOCTBIO. birke K LEHTPY NOHU-
JKCHHUH Pa3BHBAIOTCS WBHAKOBBIC 3apOCiH ¢ (OPMHUPOBAHHEM JIYTOBOTO M JIYTOBO-OONIOTHOTO TPaBSIHHUC-
TOr0 TOKPOBA.

Pasnoobpasue nous 06yCI0BICHO 0COOCHHOCTBIO OHOKIMMATHICCKUX (HaKTOPOB ¢ (hOPMHUPOBAHHEM
30HATBHOTO THIA MOYB KaK FCHETHUSCKON M KPYITHOW MOYBCHHO-reoMOpQoIorniaeckoi eauaunp [17].

[TpupoaHo#i MOA30HE KOIKOBBIX CTENEH CBOWCTBCHHO OMNMPEACICHHOC COUCTAHUC 30HANBHBIX U WH-
Tpa3oHanbHbIX MOoYB. Ha BO3BEIICHHBIX, XOPOIIO APCHUPOBAHHBIX Y4acTKaxX (HOPMHPYIOTCA aBTOMOpP(-
HBIC 30HATBHBIC MOYBHI. B MOHMKEHUAX CKIAABIBAKOTCS YCIOBUA Ans (OPMHUPOBAHHS HHTPA3OHAIBHBIX
MOYB, HAXOJAIIMUXCSA MOA BIMSHUECM JONOIHUTEIBHOTO MOBEPXHOCTHOTO W TIPYHTOBOTO VBIKHCHHSL.
30HANBHBIC U MHTPA30HATBHEIC TOYBBl 3aHUMAIOT PA3IMYHbIC MO3WLWH B NaHAmMA(TAX U HAXOJATCS B
TCOXUMHYECKOM COMPSIKCHHUH.
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[TouBcHHBII MOKPOB COCTABIAIOT KOMILICKCH YEPHO36MOB OOBIKHOBCHHBIX HOPMANBHBIX U COJIOH-
LECBATHIX C CONIOHLAMH CTEMHBIMH. [lox 0cHHOBO-GEpPE30BBIMH KOMKAMH PA3BHBAIOTCS COJOAM JICCHBIC,
MOJ MBHSKOBBIMH 3apOCIIMH CO 37aKOBO-OCOKOBOHM TPAaBSHHUCTOH PACTHTEIBHOCTBIO — OCOJIOACIBIC U
3abonoucHHbIe MOYBHL. [lepudeprio KOIKOB 3aHUMAIOT JIYTOBBIC TOYBBI. MeEXAy KOIKaMu B HamOojee
IUTOCKUX MOHMKCHHUAX C HEINTYOOKHM 3alICTAHUEM IPYHTOBBIX BOA (X0 4—5 M) pa3BHBAIOTCS JIYrOBO-UCP-
HO3CMHHBIC TOYBBbl. B KOMITIEKCE ¢ HUMH BCTPEYAIOTCS COJIOHLBI JIYTOBO-CTCHHBIC. IS TOYB JIeCcOCTenH
XapaKTepHO BBICOKOE COJACPIKAHUEC T'YMYCa, 3aMCIJICHHAS MUHCPATU3aALMs OMNaja, HNPOYHAs CTPYKTYPa
I'VMYCOBOTO F'OPH30HTA.

OGcyxnaenue pe3yabTaToB. B mpeaenax HccieI0BaHHOH TEPPUTOPUH BBIACICHBI HA3CMHBIC MPH-
POIHBIC SKOCHUCTEMBI, XapaKTCPHU3VIOIIUECT MPpeoOIaJaHueM PaBHHHHOTO peibeda, KOTOphIH SBIsACTCA
OCHOBHBIM 3JICMCHTOM JaHAmadTa U SKocHCTeM. B CBA3M € 3THM MPOBEACHO OOBEIHHEHUE SKOCHCTEM TI0
penbedy.

B zaBucumocTH OT XapakTepa BOIHOIO PEKHUMA 3KOCHUCTEMBI CTPYNITUPOBAHBI B 3 KPYIIHBIC KaTe-
ropuu: aBToMop(HEIC (KTUMATOrCHHBIE), MOAyrHapoMopdHele U ruapoMopdreie. B aBromopdHEIX 3K0-
CHCTEMax BOJHOC NMHUTAHUC PACTUTEIBHOCTH OCYINECTBILIETCA 32 CUET BOJ aTMOCHEPHBIX 0CaaKoB (TpyH-
TOBBIC BOJBI PACIIONOXKEHBI IIyOxke 5—6 M). B monyruapoMopdHbIX 3KOCHCTEMAX AOTOTHACTCS MUTAHHC
OT TPYHTOBBIX BOJ, 3ajcrammux Ha rayoune 3-5 M. ['mapomopdHeie 3xkocucTembl GOPMHUPYIOTCS TpU
YPOBHE TPYHTOBOM BOABI [-3 M.

HA3EMHBIE TIPUPOJHBIE 3KOCHUCTEMBI. ABTomMopdHble 3KOCHCTEMBI. JKOCUCHEMb
31AKOGHIX U PAZHOMPAGHO-31AKOGHIX CIMENell HA YePHO3EMAX 00bIKHOGEHHbIX. IKOCUCTCMBI HACTOSLIHX
CTEICH MPEACTABICHEI M0 MEXKKOJIKOBBIM PAaBHUHHBIM MacCHBaM. [ pacTHTENBHOrO MOKpOBAa Xapak-
TCPHO AOMHHHPOBAHUC ACPHOBHUHHBIX 3JIAKOB — KPACHBIH KOBBLIb (Sfipa zalesskii), KOBELIb-THIpCa (Stipa
capillata), Tumuak (Festuca valesica), pexe xoBbutOK (Stipa lessingiana) W BEICOKOE pazHooOpaszme
pasHOTpaBbs. ECTCCTBCHHBIMH PACTUTEIBHBIMH COODINECTBAMH ABISIOTCS OOraTopasHOTpaBHO-Kpac-
HOKOBbLTbHBIC (Stipa zalesskii, Festuca valesiaca, Artemisia sericea, Phlomis tuberosa, Salvia stepposa
Shost., Lathyrus odoratus) 1 MOPKOBHHUKOBO-KPAaCHOKOBBLIbHEIC (Stipa zalesskii, Silaus besseri) cooOue-
cTBa (POPMHUPYIOLIHECS HA YEPHO3EMAaX OOBIKHOBEHHBIX HOPMATBHBIX CPEIHETYMYCHBIX.

JKOCHCTEMBI CYXHX CTENCH MPUYPOUYCHBI K BO3BBILICHHBIM VYACTKAM PAaBHUH C HPEoOIamaHHeM
JCPHOBHUHHO-3JIAKOBBIX, THITYAKOBBIX, KOBBUTBHO-TUIMUAKOBHIX (Festuca valesica, Stipa lessingiana, S.
sareptana) coodIEcTB ¢ KCCPOPUTHEIMH KyCTapHUKaMH (KaparaHa, TaBoyira) U pasHoTpasbeM. K
MPUIMOJHATEIM HOHIKCHUSM penbeda NPUYPOUCHB! ICPHOBHHHO3IAKOBBIC ¢ COJOHEUYHHKOM COOOIECTBA
(Frestuca valesiaca, Galatella tatarica) Ha yepHO3eMaX OOBIKHOBEHHBIX COJIOHICBATHIX CPCIHETYMYCHBIX.

[To BepmMHAM METIKOCOTIOYHHKOB M BBIXOJAM KOPCHHBIX TIOPOA GOPMHUPVIOTCS NETPOPUTHBIC CTECITH
Ha 4YepHO3eMax OOBIKHOBEHHBIX MalOpa3BHTHIX. B cocTaBe pacTuTenbHBIX cOODIICCTB mMpeoOnaact
TUIYaK U netpodutHoe pasHoTpasse (Festuca valesiaca, Stipa zalesskii, S. lessingiana, Sedum hybridum,
S. telefium, Dianthus acicularis, Veronica incana).

UepHoseMbl OOBIKHOBCHHBIC 3alCTAIOT OJHOPOJHBIMH MACCHBAMH HIH OOPa3yIOT KOMILICKCHI C
conontaMu. OHE QOPMHUPYIOTCS HA YCTBEPTUYHBIX CYINIMHKAX WM IIIHHAX, XapaKTCPU3VIOTCS MOIIHBIM
(60-80 cM) rymMycOBBIM T'OPH3OHTOM C BBICOKHM COACPKaHHEM B HeM rymyca (7-9%). Yrmekucnora
KapOOHATOB B KoiuuecTBe 4-5% mpHCYTCTBYET B cpeaHeH yactu mpodund. Peakuys moyseHHOro pac-
tBOpa HewTpanbHas (pH=7.0) u crabomenounas (pH=7,2-7,5) ¢ yBeIMYCHHUEM INCIOYHOCTH B HIDKHCH
yactu npoduisa. YepHO3eMBl COIOHLIEBATHIC OTIMYAOTCS MCHBIIMM KOJIHYCCTBOM T'YMYCa, COACPIKAT 10
15% oOMeHHOrO HATPHUSA OT CYMMBI HOTJIOIICHHBIX OCHOBAaHHH B CONOHLECBATOM ropu3oHTe. [lousbl He
3aCOJICHBI, TI0 TPAHYJIOMETPHUCCKOMY COCTABY NPEOOIANAOT CYTINHHCTHIC PA3HOBHIHOCTH. YepHO3EMBI
OOBIKHOBCHHEIC MAlIOPa3BUTHIC MMCIOT YKOPOUCHHBIH Mpodmib, oOOTalieHHbIH ImeOHeM, XapakTepu-
3YIOTCS 3HAYUTCIIBHBIM COACPIKAHUECM TYMyCa B BEpxHeM ropusoHTe (6—9%), cnabokucioi (pH=6,5-6.7)
peakiyeii MOYBEHHOTO PacTBOPA, HATUIUEM KAMEHHUCTON (PaKLUH B TPAHYIOMETPHICCKOM COCTABE.

HoayruapomopgHbie 3KocHCTEMBbI. IKOcUCMEMbl PAZHOMPAGHO-31AK06HIX U 2a10(UmHO-
31AKOBHIX OCIMENHEHHDIX Y208 HA J1Y2060-UEPHOZEMHBIX NOYGAX U COJIORYAX. DKOCUCTEMBI HAHOOICE
BO3BBILICHHBIX VYACTKOB NOHIDKCHHN, BEPXHHUX O3CPHBIX Teppac ¢ NpeoONaiaHueM OCTCITHEHHBIX
pasHOTpaBHO-3MaKoBHIX (Stipa zalesskii, Poa angustifolia, Bromopsis inermis, Filipendula hexapetala,
Sanguisorba officinalis) TyroB Ha TyroBO-4EPHO3EMHBIX OOBIKHOBCHHEIX ITOYBAX.

— 77—



H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

JKOCHCTEMBI TPHIOTHATHIX TOHIKCHWH ¢ mnpeoOnaganmeM ranodurHo-3nakoeeix (Festuca va-
lesiaca, Psathyrostachys juncea, Agropiron ramosum, Stipa capillata, Phragmites australis, Artemisia
nitrosa, Limonium gmelinii, Plantago wrvillei) nyroB GOpMHpPYIOTCS Ha JIyrOBO-YCPHO3EMHBIX
COJIOHIICBATHIX MTOYBAX M CONOHLAX JIyTOBO-CTCIIHBIX.

JlyroBo-uepHO3eMHBIC TTOYBEL, (HOpPMUPYIOIIHECS B YCIOBHAX JOMOTHHUTCIBHOIO MOBCPXHOCTHOTO
VBJIKHCHHSI, 3aHIMAIOT MEKKOJIKOBBIC MOHMKCHHBIC mpocTpancTBa. OHU BCTpedaroTcs HEOOIbIIUMHU
VUACTKAMU CPEAM YCPHO3eMOB, 00pasys ¢ Humu coueTanus. [lousooOpasyoommMy NopoaaMu CIyxKart
cyrnuHKA W rauHbl. [louBBl XapakTepu3yroTCa T'YMYCOBBIM TOPH30HTOM MOINHOCTBIO 10 50-70 oM,
BBIJCJICHUEM KapOoHaToB Ha rnyOuHe Hibke 60 cM, IpU3HAKAMH OTTICCHUS B HIDKHCH YacTH T'YMYCOBOTO
ropusonta. CoAepikaHHe TyMyca B T'YMYCOBOM ropu3oHTe aocturact 9-12%. BepxHue ropuzoHTHI
cogepkat 10 2% YriaeKuCIoThl KapOOHATOB, B MILTFOBUANBHOM TOPH30HTC 3HAYCHHE YBEIUYHBACTCS IO
4,8%. Peakiust mOYBCHHOTO pacTBopa ciaadoienounas mpu pH=7,2-7 8 ¢ yBeIuICHUEM MICIOYHOCTH B
HIJKHEM TOpU30HTE. JIYroBO-UepHO3EMHBIE TOUBHI OTJIMYAIOTCS HATHIHEM A0 5—9% 0OMEHHOro HaTpus B
WITIOBHATBHOM TOpH30HTE. [loUBEI HE 3aCONCHBI, NO TPAHYJIOMETPHYCCKOMY COCTaBY MPeo0IamaroT
TSDKETIOCYTIMHHUCTHIE PA3HOBUAHOCTH.

ConoHIBI TyTOBO-CTCIHBIC MPHYPOUCHBI K IIIOCKUM MOHMKCHHAM penbeda, 00pa3yroT KOMILICKCH C
JYTOBO-UYCPHO3EMHBIMH COJOHLCBATEIMU TIOUBaMH. [l04BOOOpa3yIOIINME TOPOAAMHE CITYKAT 3aCOJICHHBIC
TTIHHBL UK TsDKensie cyrmuHKA. [Ipodunie scHo muddepeHINpoBaH HA TCHETHYECKHE TOPU3OHTHI, COACP-
JKaHHEC TYMyca B TYMYCOBOM TOPH30HTE JoctHract 6—7%. KonnuecTBo mornomeHHoro Hatpus HE mpe-
BoimaeT 20% OT CyMMBbI MOTJIOMICHHBIX OCHOBaHUH. B MOACOIOHIIOBOM TOPH30HTE KOJIHYSCTBO KapOo-
HaToB cocTaBIIeT 3—5%. CONOHLBI 3aCOJICHBI ¢ INTyOWHBI 3aJICTaHus WJITIOBHATBHOTO TOPH30HTA, THII
3aCOJICHUS XJOPUAHO-CyIbdaTHeU. [lo TpaHyTOMETPHUECCKOMY COCTaBY MHPeoONajaroT CYTIHHUCTHIC
Pa3HOBUAHOCTH.

IKocucmempl KOIAKOGHIX J1€C08 HA CEPHIX JIECHHIX ROYUGAX U CONOOSIX JIECHHIX. DKOCUCTEMBI IIHPO-
KHX 3alaivH ¢ npeobnananuem Oepesosbix (Betula pendula, B. pubescens) n ocnHOBO-0epe3oBbiX (Popu-
lus tremula, Betula pendula, B. pubescens) necoB Ha CEpBIX JCCHBIX MOYBAX U CONOISX TCCHBIX.

PacturenpHOCTS KONMKOB pacmonaracTcs KombLeoOpazHo. B rayOokux 3amaguHax HMEIOTCS TPH
MOJIOCHL: B LICHTPE pacmnoiaractcsi HeOoabpImoe O0I0TO, Ha MOJIOTUX CKIOHAX BBIPAKEHA MMOJI0CA OCHHHUKA
WK GepesHsIKa C BRICOKOTPABBEM, MO KPAK — €O 37MAKOBBIM HIH Pa3HOTPABHO-3NMAKOBBIM MOKPOBOM. B
IUIOCKUX 3amaanHax (OPMHPYETCS ABE MOMOCH. il KOIKOB XapakTepeH MOAICCOK w3 uBbl (Salix
triandra, S. caprea, S. rosmarinifolia), munosuuka (Rosa acicularis, R. pimpinellifolia), cnupen (Spiraea
crenata, S. hypericifolia), suiuau crennoit (Cerasus fruticosa). B TpaBsHOM spyce MPHUCYTCTBYIOT 3JIaKH
(Elytrigia repens, Festuca pratensis, Calamagrostis epigeios, Brachypodium pinnatum), 13 pa3HOTpPaBbs
MOJYYMIM pactpoctpaneHue Arfemisia latifolia, A. pontica, Salvia stepposa, Plantago urvillei, Achillea
millefolium, Fragaria viridis, Rubus saxatilis.

Cepbic JCCHBIC MOYBBI 3aHUMAIOT OKPAHUHY KOJKOB, OTIHYAIOTCS HATMYHEM JTECHOH MOACTHIIKU
TEMHO-OYPOro 1BeTa MOIIHOCTHIO 10 5—10 oM, mog kotopoi o6ocobmsaercs oTopdOBaHHBIH FOPH3OHT C
obuireM KopHet pactenuil. [ yOxe 3ameract miioTHBIH WITFOBHAIBHBIN TOPH30HT KOMKOBATO-3¢PHUCTOM
CTPYKTYPHI € TNISHIECBUTOCTBIO HA MOBEPXHOCTH CTPYKTYPHBIX OTACTbHOCTEH. BhiaeaeHus pakaBbIxX MATCH
OTMEUaeTCsd Mo BceMy MpoduMI0 B BHAC MENKHUX IATEH U Touck. ConxepaHue rymyca B T'YMYCOBOM
ropusonte cocraBiseT 3,5-4%, cHmxkaetes ¢ riayouHoH 10 2%. Coaep:kaHue yIIICKUCIOTH KapOOHATOB
mpocruraet 2,0-6,0%. Peakuus mouseHHOTO pactBopa cnabomienounas mpu pH=72-7 8. Ilouss He 3aco-
JICHBI, MO TPAHYJIOMETPUYCCKOMY COCTaBY NPeoONajaroT TSKEIOCYTIMHUCTBIC M TTIHHUCTBIC Pa3HO-
BUAHOCTH.

Conomu necHeIC Pa3BHBAIOTCSA B VCIOBHAX NMPOMEIBHOrO pexxuMa. OHH HMEIOT pesko mubdepes-
LIUPOBAHHBIH Ha T'CHCTHYCCKHE TOPH3OHTHI MPOQuib, OEICCOBATBIM OCONOACTBIH TOPHU3OHT CIOCBATO-
YeIIy HUaTOW CTPYKTYPHI, IIOTHBIH WIIFOBHAIBHBIA TOPH30HT, OTIHYAIOTCS TIYOOKHM BCKUMAHHCM.
ConepskaHue ryMmyca B BEPXHEM TOPH30HTE B mpeaciax 5—8% ¢ peskum maJeHHEM B OCONIOACIOM TOpH-
3oHTe. Peaxmus nmousennoro pacreopa kucaas npu pH=5,7-6.2. [TouBsl HE 3acCONEHBI, 1O TPAHYIOMET-
PHUECCKOMY COCTAaBY NPeoOIafatoT CyTITHHUCTBIC PA3HOBHIHOCTH.

I'uapomopdHbie 3x0cucTeMBL. IKocUcmemMbl 31AK0GHIX U 2a/10(HUMHO-3/1AK06BIX Y206 HA 1Y20-
6bIX NOoYGax. JKOCUCTEMBI LIHMPOKHUX MOHIDKCHUH ¢ MpeodiajaHueM 37MaKOBO-Pa3HOTPaBHBIX (Klytrigia
repens, Bromopsis inermis, Calamagrostis epigeios, Filipendula ulmaria, Geranium pratense, Veronica
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longifolia, Anemone silvestris, Achillea millefolium, Plantago urvillei) n ramouTHBIX pa3HOTPaBHO-
OeckunpHULCBBIX (Puccinellia hauptiana, Juncus gerardii, Halimione verrucifera, Salicornia europaeq)
JYTOB HA JIyTOBBIX OOBIKHOBEHHBIX U TYTOBBIX 3ACOJICHHBIX MOYBAX.

JlyroBbie OGBIKHOBEHHBIC (HE3aCONICHHEIC) MMOYBBI MPUYPOUCHBI K IIHNPOKUM MEKKOIKOBBIM TIOHHIKE-
HusM. [1ouBbI HIMEIOT M TEMHOOKPAIICHHBIH I'YMYCOBBIH TOPH30HT KOMKOBATOH CTPYKTYPHI MOITHOCTBIO
1m0 70 cm. B BepxHEH 9acTH BBIAEIACTCA ACPHOBUHHEIN MOPU3OHT. | ' YMYCOBBIH TOPU30HT UMEET TEMHO-
CEPYIO WITH CEPOBATO-UCPHYIO OKPACKY, KOTOPAasl B HIDKHCH €ro 4acTH nprodperacT OypoBaThIi OTTCHOK.
Beigenenus kapOoHATOB OTMEUAIOTCS HHKE TYMYCOBOro ropuszonra. CoaepikaHHe ryMyca B T'YMYCOBOM
ropusonrte pocturaet 5,5-7.8%. ConepxaHue yriaekuciaoTel kapbonaros uamensercsa ot 0.9 mo 6,6%.
Peaknma mouseHHOro pacteopa cnabomenounas npu pH=7,6-7.9. JIyroBele 3acONCHHBIC TOYBEI
3aHUMAIOT HU3KKE TEPpachl 03ep, GopMUpPYIOTCS B yCaoBusx Onu3kux (1-2 M) MUHCPATU30BAHHBIX IPYH-
TOBBIX BOJAX, OTIHYAIOTCS HEBBICOKUM COJACPKAHUEM I'YMYCa H PABHOMEPHBIM PACHPEACICHUEM €T0 10
mpo¢ U0, BHICOKAM COACPKAHNUCM TOTJIOIICHHOTO HATPHUSA M JETKOPacTBOPUMBIX cojeh (cBbime 1%),
THN 3aCOJCHUS CMCIIAHHBIA: CYIb(aTHO-XITOPUAHBIA M XJOpuaHO-cynbdarHeiid. [lo rpanynomeTpu-
YeCKOMY COCTABY MPeoOIaJaroT TSKEIOCYTITHHHUCTBIC H TTTHHACTHIC PA3HOBHIHOCTH.

Drocucmempl H6o10m Ha AY2060-00JOMHBIX U DOJIOMHHIX NOYEAX. IKOCHUCTEMBI 3aMAIUH C Tpe-
oOnaganueM THAPOQHUTHBIX ATMHHOKOPHEBUINHBIX TPaB U pasHOTpaBbsa (Phragmites australis, Typha
angustipholia, Carex omsciana, C. caespitosa, Eleocharis acicularis, Stachys palustris, Butomus umbe-
latus) ¢ usoti (Salix pentandra) u y4acTHEM MXOB Ha TYTOBO-0OJOTHBIX U OONIOTHEIX MOYBAX.

B ycia0Busix n30BITOYHOTO YBIAKHCHUS ¢ Oau3kuMu rpyHTOBbIME Bogamu (0,5—1.5 m) passuBarotcs
JyroBO-OOMOTHEIC TOYBbI, 3AaHUMAIOIIUC BBINOIOKCHHBIC CKIOHBI 3alaAUH LCHTPATBHOU YaCTH KOJKOB.
Cpean nyroBo-OONMOTHBIX TOYB BBIJCILIIOTCH JIYTOBO-OONOTHBIC HE3aCONCHHBIC, JIYTOBO-OOIOTHBIE
COJIOHYAKOBBIE M JIyTOBO-00TIOTHBIC 0CON0AETbIC MOUBHL. [Ipoduis oTnryacTcs HATHIHEM MATOMOIIHOTO
0oTOp(OBAHHOTO TOPHU30HTA, B HIDKHEH YacTH KOTOPOTo HAONIOJAFOTCS MPH3HAKH pasiokeHHs Topda c
MPUCYTCTBUEM HEOOIbIIOro KomuuecTBa Menkosema. [log HuM 3ameraet ropusoHT OypoBaTO-CEporo
LBETA C CH30BATO-OEICCHIMU TTICCBBIMH ITHAMU U BEIPAKCHHOW MEJIKO3CPHHUCTOH CTPYKTYpol. Briaene-
HHE KapOOHATOB OOHAPYKHUBAECTCA B MouBooOpasyromen nopoae. CoaepikaHue ryMyca B BEPXHEM TOPH-
3ouTe pocruraet 4,0-5,0%, cHmkaercs ¢ rayounoi 10 0,7%. Yraekucnora kapOoHATOB OOHAPY KUBACTCS
BO BTOpOoM MeTpe (5%). Peakius mouseHHOTO pacteopa kucaast (pH=5,1-5.4) u ciabokucnas (pH=6,3-6,5).
[To rpanynoMeTpudIecKOMY COCTAaBY MPEOONAaJAOT CYTIIMHUCTEIC PA3HOBHIHOCTH.

BonoTHbIC MOYBH 3aHUMAIOT LCHTPATBHYIO YacTh KOJKOB, (GOPMUPYIOTCI MPH HPOLIECCAX MOBEPX-
HOCTHOTO 3abonauvBanusd. Cpeau GOMOTHBIX MOYB BBIACISIOTCS TOPGIHO-OOIOTHBIC U HWIIOBATO-00TOT-
Hele. OTop(oBaHHBIN FOPH3OHT YECPHOTO LBETA ¢ OCICCHIMU ISITHAMH, PRIXJIOrO cloxeHus1. Unmrosuans-
HBIH TOPU3OHT ¢ MPU3HAKAMH OTJICCHUS O3 BBIpAKCHHOW CTPYKTYpsl. llepexomHbiii kK MaTepHUHCKOM
MOPOAC TOPHU3OHT OTIHMYACTCS CEPOBATO-3CJCHBIM LIBETOM € OOHMIHEM PIKABBIX IITCH OKUCH JKEIe3a.
Coxepkanue rymyca B BepxHeM ropusoHte gocrturaet 12-13%, pesko cHmxkaetes ¢ rinyounoit no 1,0-
3,2%. Yraekucnora kapOOHATOB OOHAPYKHUBACTCS B MEPBOM MeTpe B Kommuectse 4%. Peakiusg nouseH-
HOro pacteopa caabokucias (pH=6,3-6,6) u cmabomueaounas (pH=7,4). KapOoHatsl 00HAPYKUBAOTCS B
nousooOpazyiomed nopozae. Ilo rpaHynoMeTpHuecKOMy cOCTaBy NpeoOnajaroT IIIMHUCTBIC Pa3HOBUA-
HOCTH.

BriBoabl. [IpocTpaHCTBEHHOE pacnpeaeieHHE OCHOBHBIX THUIIOB MOYB U HX Pa3HOOOpa3ue XapakTe-
PH3VIOTCS OOIIEH 3aKOHOMEPHOCTBIO M3MEHEHHS VCIOBHH MOYBO0OOpasoBaHus noa3oHbl. [loussl, momy-
YHBIOHC PACHPOCTPAHCHHUE B JECCOCTCIHBIX KOCHUCTEMAX, PA3BHBAIOTCSA B MOA30HE YMEPCHHO BIIAXKHOU
Pa3HOTPaBHO-3AKOBON M KOIKOBOU CTENH C MpeoOragaHueM B IOYBCHHOM MOKPOBE YEPHO3EMOB OOBIK-
HOBCHHBIX CPEAHETYMYCHBIX.

VYcnosus mouBooOpazoBaHUs padioHA HCCICAOBAHHMHA CIIOCOOCTBYIOT (POPMHUPOBAHHIO MOYBCHHOTO
pasHOOOpasns XapaKTCPHOTO JI PABHUH IXKHOH YacTh 3anaJHOCHONPCKON HU3MEHHOCTH C COUCTAHHEM
aBTOMOPGHOro, HOIyruAPOMOPGHOro U rHAPOMOPGHOro pexxuMa yBiIaKHeHuS. B uucne Beaymux dak-
TOPOB MOYBOOOPA30BAHNA, HAPAAY € KIMMATHICCKUMH (HaKTOpPaMH, BAXKHYIO POJIb CHITPATIH TPYIIIBI T€O-
MOPQOTOTHUECKUX, THAPONOTHYCCKUX | OHOTHYCCKHX  (aKTOpOB, BTOM YHCIC — CBOcoOpa-
3HE MOACTHIAIINUX MOPOA, MOBCPXHOCTHEIX W MOA3CMHBIX BOJ, PaBHUHHOCTH peibeda u crenupuka
OMOTHYCCKHX KOMIIOHCHTOB. BzamvonelHcTBys, AaHHBC (akTOpPH ONPEACTSIOT HA paccMaTpuBacMOU
TCPPUTOPHH ¢ TaHIaGTHBIH 00IUK, 0COOCHHOCTH NMPUPOIHO-TCPPUTOPHATBHBIX KOMIUICKCOB H Pa3HO-
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obpasue nous. Pazmuuwnst, hopmupyromuecs B MOPGHOTCHETHUCCKUX MPU3HAKAX U CBOWCTBAX BBIACICHHBIX
MOYB, CBI3aHBl C NPEOONAZAHHEM OJHOTO H3 OCHOBHEIX MPOLIECCOB MOYBOOOPA30BaHUS T'yMYCOBO-
AKKYMYJISTUBHBIH TPOLIECC, OCOJIOHIICBAHUE, OCOJIOACHUE HITH OTJICCHHE, YTO OOVCIOBINBACT U3MCHCHHC
MOKA3aTCICH MOIMHOCTH T'YMYCOBOTO TOPH30HTA M COACPYKAHHMS B HCM T'YMYCa, PCAKIUU MOYBCHHOTO
pacTBopa, HATUYUE WM OTCYTCTBUE COJNCH, 0COOCHHOCTH IPaHyIOMETPHICCKOTO COCTABA.
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COJITYCTIK KASAKCTAHHBIH OPMAH/IbI JATACBIHJIAT B
IKOKYUEJIEPI TONBIPAKTAPEIHEIH AJTYAH TYPJILIITT

Annoramusa. Makamama Conrycrik Kazakcran opMaHABI mana aiiMarsl SKOKYHCICPIHIH KCMICHAI 3CpTTCY-
JICPiHIH HOTIKEICPi KepceTiareH. JKep YCTi 3K0KYHEICPAiH HETi3T TYPJICpi CYPETTCATCH, OJIap skep OcaepiHiH Typi-
HE COMKeC OIpIKTIpiNTreH (ALTFOBHAIIBI YKA3bIFBI) MKOHE CY PEKUMIHIH TYpiHE OaWIaHBICTHI TONTACTHIPBIIFAH (ABTO-
MOPQTHL, THAPOMOPQTHI JKOHE THAPOMOPPTHI TYpep). JKeKerereH 3K0XKyie KOMIIOHEHTTEPIH KATBINTACTHIPY SpPEK-
MICTIKTEPl KOPCETLIICH: 6CIMAIKTED, KAyBIMAACTHIKTAPABIH TYP KYpPaMbl, TOIBIPAK, TOMBIPAK >KaObIHABICEL. OpMaH
IIOKTAapbl OAp MIAFBIH/IBI-TANANBI JKA3BIK Ay JaHbI MBICATBIHIA TOIBIPAKTHIH KAIBINTACY >KarAalIapbiHa OaiiaHbIC-
THI OPMAHZBI 1a/a YKOXKYHEICPIHACTI TOMBIPAKTAPABIH alyaH TYPILTNrl aHBIKTANABL. OCIMIIKTEpAiH Aaxa Typiaepi
KaJbINTACKAH aBTOMOP(THI SKOKYHEIEPiHE TONMBIPAKTHIH AHMAKTHIK THIITEPI TOH — Kapa TOMbBIPAK, OPMAH IIOKTAPbI
MEH Jaja INANFbIHAApBI Oap >KapThUIall THAPOMOPQTHI IKOKYHEICP YIIIH INANFBIHABI KApa TOINBIPAKTAD SKOHE
MIAJTFBIHABI-1ANA COPTAHAAP TOH, CYP OPMAaH KOHE OPMAH COJIOAM TONBIPAKTap THITEPL. [ HapoMopdTeI 3K0KYHEnep
[IAJTFBIHABI-0ATIIAKTHI YKOHE OATHAKTHI TOIBIPAKTAPAA THAPO(PUTTI-IIONTECIH 6CIMAIKTEPAIH KAIBIITACYbIMEH EpPEK-
mencHeal. JIanmmaTTapabH Op TYPIIL KSPACPIHAC OKIIAYIaHFAH YKOHC TYP MCH TCK OC/TiICPIMEH CPCKINCIICHETIH
KOPCETIITeH 3KOKYHENCPAiH aiMAKTHIK >KOHE MHTPO30HAIIBI TOIBIPAK TYPJCPiHIH KbICKAIIAa MOP(POTECHETUKAIBIK
CHIIATTAMACHI KCJITIPINTCH.

Tyiiin cesmep: opMaHbl Jama, masmmadr, MEHIPIMAIIIK, 3KOKYHEIep, 6CIMIK, TONBIPAK, TOIBIPAKTHIH Ka-
JBINTACY MPOLCCTEPI.
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