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ASSESSMENT OF THE SUSTAINABILITY
OF LANDSCAPES OF THE NORTH-KAZAKHSTAN REGION
TO AGRICULTURAL IMPACT

Abstract. The article deals with the research of sustainability of landscapes of North Kazakhstan region under
conditions of long-term agrogenic load. In this connection and basing on the developed system of indicators there
was carried out the assessment of geosystems’ conditions and levels of their sustainability to the influence of human
agricultural activities. The assessment was made according to thirteen indicators characterizing forming factors,
landscapes functional conditions and properties of their main components. Assessment methods were based on the
use of different specified rates that were transferred to a relative value (points) and were ranked according to varia-
bility (sustainability) of each landscape under direct or indirect agricultural exposure. Besides, this work performs
spatial analysis and typology of the regional landscapes according to the index of potential resistance to agricultural
influence. It was defined that the most resistant to agricultural human activities landscapes of Northern and central
parts of the region are located within forest-steppe natural zone. Low potential resistance is typical of the landscapes
located in the South-East of the region within dry steppe subzone and in the landscapes of the river Yesil valley. The
level of steppe zone landscapes resistance to agricultural impact is defined as relatively stable. This work provides
recommendations on restoration of ecological balance and establishing of stable functioning of the landscapes.
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OLIEHKA YCTOMYUBOCTHU JAHAIA®TOB
CEBEPO-KA3AXCTAHCKOH OBJIACTH
K CEJbCKOXO3AUCTBEHHOMY BO3J1EUCTBHUIO

Annoramus., CTaThs NOCBAMICHA HCCIICTOBAHAIO YCTOMMBOCTH MaHAma@roB Cerepo-Kaszaxcranckoit od0mactu
B VCIOBHSIX MHOTOJICTHEH arporcHHOM Harpy3km. Ha ocHoBe pa3paboTaHHOI CHCTEMBI NMOKAsaTelcH MpOBEICHA
OLICHKA COCTOSHMA T€OCHCTEM M YPOBHA HUX YCTOMYHMBOCTH K BO3ACHCTBHIO CETBCKOXO3AHCTBCHHOHN NEATCIBHOCTH
yenoBeka. ONEHKA MPOBOAMIACH IO TPHHAALATH MOKA3ATEIIM, XapaKTepU3yIomuM (pakTopsl popMupoBaHHS, YCIIO-
BUs (DY HKOIMOHMPOBAHMS JAHAMA(TOB, CBOWCTBA MX OCHOBHBIX KOMIIOHCHTOB. MeTOAMKA OLICHKH 0a3HpOBAIach HA
HCTIOJIb30BAHMH PA3TUYHBIX PACUCTHBIX IMOKA3aTENCH, KOTOPHIC MEPEBOAMINCH B OTHOCHTEIBHYIO BEIHMUMHY (0an-
JIbl), PAHKHUPOBAIKUCH C YYETOM H3MEHYUBOCTH (YCTOMUUBOCTH) KAXKAOTO U3 HUX MO MPSMBIM HIIM KOCBEHHBIM CEJIb-
CKOXO3SHCTBEHHBIM BO3JCHCTBHEM. BHITOTHEH MPOCTPAHCTBECHHBIM AHANN3 M OCYIICCTBIICHA THIIOJIOTHS JaHAmAad-
TOB PETHOHA MO MOKA3ATEII0 MOTCHIHATBHON YCTOMYHBOCTH K CETbCKOXO3AMCTBEHHOMY BO3ACHCTBHIO. BBIABICHO,
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YTO HAaHOOJICE YCTOHYNBEI K BO3ICHCTBHIO CEIBCKOXO03IHCTBCHHON ACATCIPHOCTH YEIOBEKA JIAHIIIA(TEI CEBEPHOH U
LECHTPATIbHON YaCcTH TEPPUTOPHU PETHOHA, PACIOIAraroIlUecs B MpeJeIax JICCOCTCIHON MpHpoaHOH 30HbL. Hesbl-
COKOH IOTEHUMANBHON YCTOHYMBOCTBIO XAPAKTEPH3YIOTCS JaHMMIA(THI, PacTONAraroIyuecs] Ha FOTO-BOCTOKE 00-
JacTH B IPEJeNaxX CyXOCTENHOH MOA30HbL, H JaHAMAYTHI J0AUHbI P. Eciiib. YPOBEHb YCTOHUYHBOCTH K CEJILCKOXO-
3AHCTBEHHOMY BO3ACHCTBHIO JAHTIAPTOB CTCIHON 30HBI ONMPEICJICH KAK OTHOCHTEIBHO YCTOHUMBBIA. B paborte
NPEJIOKEHBl PEKOMEHIALMH 10 BOCCTAHOBJICHUIO 3KOIOIMYECKOTO PAaBHOBECHA M (POPMHPOBAHMA yCTOHIHMBOIO
()Y HKITMOHUPOBAHMUSI TCOCUCTEM, HCIIBITHIBAIOIINX AHTPOMIOTCHHOE BO3ICHCTBIE arpOTCHHOTO XapakTepa.
Kinrouessle c/ioBa: naHamadT, reocucTeMa, yCTOHUMBOCTb, CENbCKOE XO34HCTBO, OLCHKA, BIMAHUE.

Beenenne. Cepepo-Kazaxcranckas obmacte (CKO) sBnsercs oaHuM W3 BEAYIIHX arpapHBIX
peruonoB PecniyOmuku Kazaxcran. Ha momro arpornpoMeiimieHHOTo kKoMiiekca npuxoaurcs conce 40%
PETHOHAIIBHOTO BAIOBOTO MpoAyKTa. [1ouTH 4eTBepTh MOCCBHBIX IUIOMIAACH PECITyONUKN PACHIONAracTcs B
mpeaenax CKO. Exxerogno 3aeck mpoussoautcs 25-28% pecnyOauKaHCKOTO BajJOBOTO ¢OOpa BBICOKOKA-
YeCTBCHHOTO 3¢pHA. B cTpykType 3eMenbHOro (JOHIA PErHoHA HONS 3EMENb CEIbCKOXO3SMHCTBCHHOTO
HasHaucHus coctaBiseT 71%, wim 6988,0 Teic. ra, w3 Hux namus — 4320,4 teic. ra (ga 2017 r.). Iloka-
3aTeNb PACIaxaHHOCTH B CpeaHeM Mo obmactu coctaBmsieT 50%, JocTuras B psae aJMHHUCTPATHBHBIX
paiionos 70% [1-3].

MHOTONETHAS CENBbCKOXO3MHCTBCHHAS HAIPY3Ka HA JaHMA(TE PErHoHa HETAaTHMBHO OTPAa3WiIach Ha
uxX coctosHud. B oOmacti HaOmogacTes ACryMUQHUKALKS U COKPAIICHHE MIOAOPOAHS MOYBCHHOTO IO-
KpOBa, PaclIMpPEHUE ILIOIIAJAEH, OXBAYEHHBIX MNPOLIECCAMH BETPOBOM M BOAHOM 3po3ueil, aerpaiarud
CENNBbCKOX03AMCTBEHHBIX YIOANM, CHIVKEHHE MX 3KOJOTHYECKOM YCTOWIMBOCTH [4, 5].

OnxHOU W3 HPUYUH CIOXKHMBLICHCS 3KONOTHYCCKOM CHTYALMU SIBISCTCS HEYCTOWYNMBOC (DYHKLIMO-
HHPOBAaHUC NaHAMA(TOB B PE3yJIbTATC HAPYIICHHA OanaHca MEKIY HX MPHPOAHBIM MOTCHIIHAIOM H
XapaKTePOM CEIbCKOXO3IHCTBEHHOTO MPOou3BoACTBA. OTCYTCTBHEC YUETa CBOMCTB H OCOOCHHOCTEH reo-
CHUCTEM € OJHOM CTOPOHBI U AOITYCTUMOU CEIbCKOXO3HCTBEHHON HAIPY3KU HA UX KOMIIOHEHTHI C APYrou
MOJKET TPUBECTH K €€ JaTbHEHImeMy OOOCTPCHHIO, YTO, HETaTHBHO OTPA3HUTHCH HA 3KOHOMHYECKOM
Pas’BUTHH PETHOHA W MPOJOBONBCTBCHHOW 0Oe30macHOCTH. B yCIOBHAX HHTCHCHBHOTO CENBCKOXO3SH-
CTBEHHOTO OCBOGHHS BAKHOHM 3a7adeil SABIAETCA COXPAHEHHE YCTONYHMBOCTH T'€OCHCTEM HA OCHOBE
KOMITJICKCHOTO M3YYCHUS UX COCTOSIHHS W CBOMCTB, OCOOCHHOCTCH TaHAMA(THOH CTPYKTYpHI peruona. B
CBA3M C 3TUM aKTyaJIbHOCTh IPSATPHHATHIX HCCIIEI0BAHUN ABISACTCA OUCBUIAHBIM.

Lenp wccnenosanus 3akirouactcs B oueHke ycrounpocTH JaHamagtos CKO k cembckoxossid-
CTBEHHOMY BO3JCHCTBHIO U ONPEACICHUH XapaKkTepa 3TOr0 BO3ACUCTBUS.

Marepuansl 1 MeToabl HecaegoBanus. [loa cembCKOX03AMCTBEHHBIM BO3ACHCTBHEM TIOHUMACTCS
BJIUSIHUE CEJIbCKOXO3AHCTBEHHOU AEATEIbHOCTH MIOACH, BRI3BIBAIOLICE U3MEHEHUSI CBOMCTB KOMIIOHEHTOB
naHamadra uik JaHgmadTa B LEIOM, KOTOPEIC MOTYT NPUBECTH K HAPYIICHUIO BHIMOTHCHUS NaHamad-
TOM 3aJaHHBIX €MV 3KOMOTHYCCKUX HIH COLHATBHO-3KOHOMHUecKHX (GyHKuui [6]. CooTBeTCTBCHHO
VCTOMUYUBOCTh MaHAmMA(TA K CENbCKOXO3IHCTBCHHOMY BO3ACHCTBHIO ONMPEIACIACTCS CIOCOOHOCTBIO BHI-
JEpKUBATh M3MECHEHHS, CO3JABACMBIC CEIBCKOXO3AUCTBEHHON ACATEIBHOCTBIO UEIOBEKA, a TAKKE BOC-
CTaHABJINBATHCA MOCTIC ITUX BO3ACHCTBUH, COXPAHSI CBOU OCHOBHBIC CBOMCTBA M ()YHKLIHH.

B Hacrosee BpeMs Moka OTCYTCTBYET OOLICTIPHHATHINA MOAXOA K OLCHKE YCTOWYHBOCTH NaHAmad-
TOB K CEIbCKOXO3AHCTBEHHOMY Bo3acHcTBHIO. OcTaetcs Hepa3pabOTaHHBIM W BOMPOC, CBSA3aHHBIN C
ONPECICHIEM CIUHBIX KPUTCPUCB MPOBCACHUS OLICHKH. 3aTPYAHACT OCYLICCTBICHUC HCCICIOBAHUH B
JAHHOM HAIPaBICHUU CI0KHOCTh CAMOTO CEIbCKOXO3MHCTBEHHOTO MPOU3BOACTBA, OOMBINOE KOIHMIECCTBO
U pazHoOOpasue ACUCTBYIOIIMX HAa JaHAIa(Thl CEIbCKOXO3MHUCTBCHHBIX BO3AckcTBUiL. Kpome Toro
CIIO’KHOCTh AHANM3a W OLECHKH BBI3BIBACT MPUPOAHAs cneunduka JaHamadToB, KOTOpas OOYCIOBICHA
TEM, YTO JAHAMA(TH OTIUYAIOTCA PA3NUYHBIMHA MPUPOIHBIMU YCIOBHAMH U, CICAOBATCIBHO, PAa3HOM
VCTOMYUBOCTBIO K BHEIIHUM BO3AcUCTBHAM. COCTABILIOIIME KOMIIOHECHTHI NaHAmAadTa B CBOIO OYCPEIb
XapaKTePU3YIOTCA Pa3HOH peakIe Ha T€ WM WHBIE BO3ACHUCTBHSA, YTO SBIAETCA CISACTBHEM HMX pas-
JMYIUR B YCTOWYIMBOCTH K 3THM Harpy3kam. Kpome TOro mpH BBITONHEHWH aHAIN3a W OLEHKH YCTOM-
YHUBOCTH JTaHAIANTOB K CEIbCKOXO3IHCTBEHHOMY BO3ACHCTBHIO CICAYET VUUTHIBATD YPOBCHb UX JIAHJ-
mapTHOH opranuzanni. M3BecTHO, YeM BHIIIE BTOT YPOBCHb, TEM OoOJice YCTOWYMBA TEOCHCTEMA K
BO3ICUCTBHIO XO3IUCTBCHHOM ACATCIHPHOCTH UeoBeka [7-11].

[lo cpaBHCHHIO ¢ JPYTUMH BHIAMH AHTPOINOTCHHO-MOJHU(PHIMPOBAHHEIX [EOCUCTEM, JaHIA(THL,
(OpMHPYIOIIHECH B PE3YIBTATE CEIBCKOXO3SIMCTBCHHOH ACATCIBHOCTH YEIOBEKA, MO CBOMM (PyHKIHO-
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HAJIBHBIM H CTPYKTYPHBIM CBOMcTBaM HaunOonee Omu3ku K mnpupodHbiM. [losromy B GONbIIMHCTBE
HCCIICIOBAHUH, CBA3aHHBIX C ONMPEACICHUCM YCTOHUYHUBOCTH arponasamadToB, HCIOIb3YIOTCS TOIXOAB U
METOABI, IPUMECHIEMBIC B OLICHKE COCTOSHHS M YCTOWYHNBOCTH €CTCCTBCHHBIX JAHIIAGTOB H SKOCHCTEM.
Ocoboro BHUMAaHHS 3aCTY>KHBACT PSII METOAUK, OCHOBAHHBIX HA H3YUYCHHH OCHOBHBIX CBOMCTB JaHA-
madTOB M UX KOMIIOHCHTOB, KOTOPBIC MOTYT CIY’KHUTh HHAMKATOPAMH WX YCTOHYHBOCTH K Pa3IHIHBIM
BHCITHUM BO3JICHCTBHSAM, B TOM YHCIIC CCIBCKOXO3IUCTBCHHBIM Harpyskam [12-25].

TeopeTHKo-MeTOJONOTHIECKOH OCHOBON HUCCIICAOBAHUS TOCTYKIIH Pa0OTH OTCUCCTBCHHBIX VUCHBIX
B obOnactu manmmadroseacHus, arposagmadroseacuus, reoskonorun: H A, Comunesa, JLI'. Pamven-
cxoro, JI.C. bepra, A.I'. Ucaucnko, I".H. Bricomkoro, M A. I'nazosckoit, B.A. Kosza, b.b. IlonbeiHoBa,
® U. Munekosa, K.B. 3sopsikuna, B.H. Hukonacsa, B.M. Kupromuna, b.1. Kouyposa, B.C. IlpeoGpa-
skerckoro, M.B. Opnosoii, B.U. bynarosa, )K.Y. MamyroBa, A. M. Mopranckoro, M.b. EcumGekoBa u
Ip., a TAKoKe 3apyOeKHBIC UCCICAOBAHUS BOMPOCOB CEIbCKOTO XO3MMCTBA M JaHAmAadTa, arpo3KOJIOTHH:
M. Arshad, S. Navrud, J. Iverson Nassauer, D. Chelaru u ap.

B xauectBe ucxomnoit uH(poOpManMOHHON Oa3bl HCCICIOBAHHUS TPHBJICUCHBI THTCPATYPHEIC HC-
TOYHHKH, OTPACICBbIC H TCMATHUCCKHC KAPTHI, OMyOIHKOBAHHBIC W (POHIOBBIC MATCPHATBI OTPACICBBIX
TOCYIAPCTBCHHBIX OpPraHU3alMi U yupekacHud (JlemapramMeHT 3eMENBHOrO KaJacTpa U TEXHHUYCCKOTO
obcnenosanus Heapmkumoctd HAO «l'ocyaapeteennas kopriopanus «lIpaButeascTBO A1 rpaXKaan» o
CKO, PI'Y «PecnyGnukaHCKHUH HAYIHO-METOAMYCCKHUN LEHTP arpoxuMuueckon cny:xos» MCX PK, KI'Y
«Ympasnenue cenbckoro xoszahcrsa CKO», Henmaprament cratuctuxu CKO wu ap.) 3a mepuog 2010-
2016 rr., a Taxke MaTepuaibl JIETHAX NONEBHIX padbot 2017 r.

Hccnenosanns mpoBOAWIKCE C HCIOIB30BAHHUEM KOMILICKCA JTaHAIA(THO-TCOrpadHICCKUX METO-
JOB, CPaBHUTEIBHO-TCOrpad)HuecKoro, Kaprorpaduuaeckoro, MareMaTu4ecKoro, CTATHCTHUCCKOTO, SKC-
TPAIOISLMN, CHCTEMHOTO H CONMPSDKEHHOTO aHATN3A U AP.

[IpoBencHHEe OLICHKH BKIIOUANO HECKOJBKO 3TAIOB. ONPEACICHHEC METOMMKH, IMOKazarench (Kpu-
TCPUCB) M MApaMETPOB OLICHKU, COCTABICHHE OLICHOYHOM IMIKael, cOOp M craTHCTHUECKas oOpaboTka
HEOOXOJUMBIX JaHHBIX, B TOM YHCIIE MATCPUATIOB MOJICBBIX UCCICIOBAHUH, POBEACHUC OLICHKU COTTIACHO
OLICHOYHOM MIKane, ONPEIACICHUC KATCTOPHH YCTOHYMBOCTH, aHAIHM3 MOIYYCHHBIX PE3YIbTaTOB. 3aBep-
LIAFOINMH dTal UCCACAOBAHUN BKIOYAN Pa3paboTKy PEKOMEHAALMU IS PCIICHHS MPOOISM CCIbCKO-
XO34HCTBCHHOIO MPUPOAOIONB30BAHNS, BOCCTAHOBICHHIO BKOJOTHMYCCKOTO paBHOBeCHS U (OPMHPO-
BaHHIO YCTOMYHBOTO (PYHKIMOHUPOBAHUS TaHIIANTOB.

[Tonesbie wWccnemoBaHMS OCYINCCTBISUIMCH HA THIOMYHBIX Ui PETHOHA KITIOUEBBIX YUYACTKAX
JICCOCTEIHOM M CTCHOU NPUPOIHEIX 30H. Beero Obuto onpeaencHo 15 KIroUeBEIX VIACTKOB, Pa3MEIICHUE
KOTOPBIX OCYIIECTB/UIOCh ¢ yueToM psiaa (haxkropos: maHAmadTHO-MOPGOIOrHISCKUX OCOOCHHOCTEH,
CTPYKTYPBI MOYBCHHOTO MOKPOBA, arpOKIUMATHICCKOTO U IPHUPOIHO-3EMIICACTBUCCKOTO PAaHOHUPOBAHHUE,
XapakTepa ceNbCKOXO3IHCTBCHHOTO HCIONB30BAHUS TEPPUTOPUH perroHa. M3yueHne OCHOBHBIX KOMIIO-
HeHTOB maHmadroB (penseda, KIuMaTa, MOYB, PACTHTCIBHOTO MOKPOBA) OCYIIECTBIISLIOCh MO CTaH-
JapTHBIM MeToaukaM. B xone momeBEIX paGoT MpPOBEACHO KOMIUICKCHOE JaHAA(THOE OMHMCAHUE KITHO-
YCH, 3a70KCHBI MMOYBCHHBIC YPdBI, 0TOOpaHEl 00pa3ubl MOYB. XUMHKO-QHATUTHUCCKUE HCCIICIOBAHUSI
MOYBCHHBIX O0pasloB MPOBOIMINCH B cepruduuupoBaHHbix naboparopusx @Dummana PITI ma I1XB
«HatmonanpHbiii HEHTP 3KcmepTu3s»y Komwureta OOIMECTBEHHOrO 310pOBbS MUHUCTEPCTBA 3PABO-
oxpanenus PK o CKO B cooTBeTCTBHH C YTBEPIKICHHBIMH METOIHKAMH.

B npouecce paboTtel Hamu ObUTH NMPOAHATM3HPOBAHBI PA3NHYHBIC MOAXOIbBI W KPUTCPHUH OLICHKH
YCTOWYMBOCTH NaHAMA(TOB, HCHOBITHIBAIOIINX BO3ACHCTBHE CEIBCKOXO3SHCTBCHHON JCATCIBHOCTH
4yenoBeka: KO3 (HULUCHT YPOBHS €CTECTBEHHOCTH, SKOJOT0-X03HCTBCHHBIH OanaHc, BKIKOUYAIOIINE onpe-
aeneHne Kod(pPULHMCHTa OTHOCUTEIPHOMN, a0COTIOTHON HAMPSIKCHHOCTA U €CTCCTBCHHOU 3aIUICHHOCTH
TCPPUTOPHH, KOIDDHUIHCHT 3KOJIOTUYCCKON CTAOWIbHOCTH (CTaOWau3aimu), CTCNeHb (DAKTUUCCKON
SPOAHMPOBAHHOCTH TCPPUTOPUH H TMOTCHLUANBHOW ONACHOCTH TMPOSBICHHS B3PO3HOHHBIX MPOLIECCOB,
HHIACKC pazHooOpazus CHMICOHA, HHACKC SKOIOTHUCCKOH cOANaHCHPOBAHHOCTH, COOTHOLICHUE YTOIUH,
MOYBCHHOE TUIOJOPOAHE U T.A.

Js npoeaenus oueHku ycrodumBocT gaHamadpToB CKO k cenbCKOXO3MHCTBCHHOMY BO3ICH-
CTBHIO HAMH HCHONB30BANCA HOAX0A, mpeanoxkeHasid U.B. Opnosoii, MoandumpoBaHHEd TPUMEHH-
TENBHO K HccaeayeMoMy peruoHy. CyTh JaHHOTO MOAXOJA 3aKIOYACTCS B TOM, YTO, ¢ TOYKU 3PCHHS
CEITbCKOXO3SIMCTBCHHOTO BO3JCHCTBHS HAa TCOCHCTCMBI, COCTABIAIOLNINEC WX KOMIIOHCHTHI OTIHYAIOTCH
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pasHOH peakuueil U yCTOHIUBOCThIO. [103TOMY KOMIOHEHTHI JOKHBI OLICHUBATHCS OTACIBHO MO Oaslb-
HOM CHCTEME C TOCJIEAYIOIUM CYMMHPOBAHHEM, UTO IMO3BOMIAET VIHTHIBATH KKABIM M3 HUX U TPYII-
MHPOBATh JTaHAMA(TH MO CTCICHA X OOINEH YCTOWIHBOCTH [9].

reocucteM CKO K cenbCKOXO3MHCTBCHHOMY BO3ACUCTBUIO (Ta0IHLA).

Hivke OPUBCACHBI IIOKA3aTC/IU, MNPUHATBHIC B KauCCTBC OLICHOYHBIX MapaMCTpPOB yCTOI\/'I‘II/IBOCTI/I

ITkaa orenku ycroiunsocTy taHAmadToB CeBepo-KazaxcTaHcKo 061acTH K CeIbCKOX03MMCTBEHHOMY BO3/IEHCTBHIO

n]\;; Iloxazarem orieHKH 1 Gamn 2 damia 3 bama 4 damna 5 6aiuIoB
1 T'upporepmuteckuii <0.40 0,41-0,60 0,61-0,80 0,81-1,0 >1,1
kondrmment I'TK/KY <0,20 0,21-0,40 0,41-0,60 0,61-0,80 >0,81
Betpogoii pexum, Koim-
2 | 4ecTBO JHEH ¢ CWIHLHLIMU Ooinee 51 - 21-50 - MeHee 20
BeTpamMy
3 | Xapakrep penpeda XOJIMUCTBIA XOIMHCTO- roJoro- POBHBIMH IDIOCKUHA
YBaJIMCTHIN XOITMHCTHI | CTaGOBOTHUCTHIA
4 | Kpytuszna cxioHa, rpajychl >20,1 5,1-20,0 3,1-50 1,1-3.0 0-1,0
- >
CTeneHb €CTECTBCHHOM 0.2-10 1,1-3,0 3,1-10,0 10,1
5 SN————— OeccTouHas cimabo . OB OYeHb
APCHHP JPCHUPOBaHHAS P P XOporTast
6 | ['eoxmmMuieckoe MoNoKeHNe | akKyMySITUBHOE TPAHCAKKY- TPaH3UTHOE TPaHCIILIO- 3TIOBHANIEHOE
MY JISITHBHOE BUAIBHOE
7 | MexaHUJeCKuit COCTaR ITOYB IeCoK CyIech JICTKHH pe ACIBI
CYTTIMHOK CYTTIFHOK CYTTIVHOK, TTTHHA|
8 | Tum BogHOTO pexumMa <ECECIRRRES BBIIOTHOMU HEIIPOMBIBHOM TP HOAREICCIE IIPOMBIBHOM
BBITIOTHOM TIPOMBIBHO
CrereHb TUApOMOPPHOCTH 3 TIOTYTUPO- 3
9 - TUIPOMOPPHBIE spERE aBTOMOPQHEIE
1§ | MoMHOSTR IyayeoROT0 <10,0 10,1-30,0 30,1-50,0 50,1-80,0 >80,1
TOPU30HTA, CM
11 | Conepuanme rynyea Bieuce <20 2,1-4,0 4,1-6,0 6,1-9,0 >9,1
0-20 cMm, %
CHIBHOKHCTAT | o (4.6-5.0) crnabGokucas SIvaKas
KucnmorHocTs mouBeHHOTO (4.5) mm e (5,1-5,5) wm o o HelTpanbHas
12 WM THETOYHAs K HelTpanpHOI
pactBopa, pH CHJILHOIIIETIOYHAS (1.68.5) cJ1aboITIeIIOYHAas (5,6-6.0) 6,1-7,0
(=8,6) T (7,0-1.5) T
EMKocTh KaTHOHHOTO
13 | mornornieHus (oOMeHa), <10 10-20 21-30 31-40 >40
Mr/3kB Ha 100 T TIOYBHI

CrarucTiueckie pacdeTsl U 00paboTKa MONYUYCHHBIX B XOAC HCCICAOBAHHUS JAHHBIX H MaTCPUAIOB
MOJICBBIX paboT MPOBOAWINCH C UCIIONb30BaHUEM mporpamMMHoro nakera Microsoft Office, Statistica 6.0,
Maplnfo Professional 11, ArcGIS 10.1.

OreHka BHIMTOMHAIACH MO KKIOMY IMOKA3ATENI0 OTACIBHO HA OCHOBE COOTHECCHHS TMOJTYUYCHHBIX
(aKTUYCCKUX AAHHBIX C MPSAIOKCHHONW B TaOAMLE rpajanucii. bamisl mo KaKIOMY aHATH3HPYCMOMY
MOKA3aTeNi0 CYMMHPOBATHCE. MaKCHMATbHO BO3MOKHBIH Oall, XapakTepu3VIOIHNH HAauOOIBINYIO VC-
TOWIMBOCTD JaHAmadTa K CEIbCKOXO3SMHCTBCHHOMY Bo3acHcTBHIO, puHuMancs 3a 100%. IomayueHHbIie
CYMMBI OAJIITOB MEPECUUTHIBATUCH OTHOCHTEIBHO MAKCUMAIBHOTO moKazare;is o gopmyiie [14]:

n
100) Cg
Cc=—2=51
rae C — oueHKa yCTOWYHMBOCTH TaHAMA(TA K CETbCKOXO3IHCTBECHHOMY BO3ACHCTBHIO, B %, Cg — Gamt mo
KOKAOMY Tokazarenmo; (Q — MakCHManbHO BO3MOXHAs CyMMa 0alioB; g — IOPSIKOBBI HOMEp IOKa-
3aTeIIs; N — KOJIUYECTBO MOKA3aTe/IeH (IIPH3HAKOB).
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Pesynprarel pacdeToB COOTHOCHINCH C TPajalllicH, COTJIACHO KOTOPOM BBIACIIAIOTCH IITh VPOBHEH
YCTOWYMBOCTH JaHAIMA(TOB K CEIBbCKOXO3SHCTBEHHOMY BO3ACHCTBUIO. ycTodumBbie (81-100%),
otHOocHUTebHO ycTonumebie (61-80%), mamoycroiuussie (41-60%), neycroiuuseie (21-40%), Bechma
Heycrovuuseie (MeHee 20%) [9].

Pesyabrarel u ux o6cyxaenus. [IpocTpaHCTBEHHBIH aHAIN3 MOJYYCHHBIX JAHHBIX MMO3BOM BbI-
SBUTh, YTO B MpEJCIaxX HCCICAYCMOro PErHOHa HauboJee YCTOWIUBBIMU K CEITBCKOXO3SIMCTBCHHOMY BO3-
JCHUCTBUIO SIBISIIOTCS JAHAMA(TH JICCOCTCHHON (TUIHYHOW M FOXKHOM KOJOYHOW) MPUPOIHON 30HBI
(mokazareap oueHKH ycroiuuBoctu 76-81%). D10 00YCNOBICHO TEM, UTO 3[ACCh CTAOMIM3ALMU JTaHI-
madToB CIOCOOCTBYET AOCTATOYHO BHICOKHMU MOKA3aTENb JCCHCTOCTH OTHOCUTENIBHO APYTHUX TEPPUTOPHHA
obnactu. JlecHble yUacTKH, 3apOCIH APSBECHO-KYCTAPHUKOBOH PACTHTEIBHOCTH CO3AAI0T SKOJOTHYCCKHIH
KapKac, KOTOPBIH COCOOCTBYET MOJACPKAHHIO SKOJIOTHUCCKON yeToWunBocTH JaHamadros. Jlecocren-
Has 30HA XapaKTCPHU3YETCS MCHBIICH PaCcHaxaHHOCThIO, OONBINCH JOMCH CpPeAOCTaOMIM3UPY FOIIHUX
KOMIIOHEHTOB jnaHamadra. B mpenenax 30HbI oTMewaeTes mydinas APCHUPOBAHHOCTh, OJATOMPHUSTHBIC
TUAPOXUMHUCCKAC YCIOBHS W BCTPOBOH pexuM. [louBel XapakTepr3yrOTCS OTHOCHTCIBHO BBICOKHAM
conepkanueM rymyca (4,1-4,4%) u MOIIHOCTBIO.

MeHee yCTOWYHBBI K BO3ACHCTBHIO CENbCKOXO3SMCTBCHHOM JCATCIBHOCTH YCIOBCKA JdaHIIIA(THI,
oTHOCsIueCs K A0auHe p. Ecunb (55-60%), u manamadrer cyxoctenHom moazoust (53-60%).

Janmmadrer B mpeaenax momuubl p. Ecuib, xapakTepuzyrOTCs MEHES OJArOMpPHUSTHBIM TCOXHMH-
YCCKUM TOJ0KCHHEM U THUIIOM BOJHOTO PE:KUMa, OTIMYArOTCs ruapoMopdHocTrio mous. [lo momrHOCTH
TYMYCOBOTO TOPH30HTA OHH VCTYHAIOT ILIAKOPHBIM TCPPUTOPHAM U XapPaKTCPUVIOTCI HU3KAM COOCPIKa-
mueM rymyca (2,3%), cmaboit chopmupoBaHHOCTEIO. OCOOCHHOCTH YCTPOHCTBA JOJHHBI OIMPEICTHIN
crneimpuKy NaHAMmA(THOW CTPYKTYPBI U XaPakTep YCTOHYHMBOCTH €€ NAaHAMAPTOB K BO3ACHCTBHSIM
BHCIIHUX (pakTOpoB. Hanwune yKIOHOB, PacHICHCHHOCTh PYC/IAMH BPEMCHHBIX BOJOTOKOB, 3aMETHAS
KPYTH3HA CKIOHOB, OCOOCHHO B MPaBOOCPEIKHOH YacTH AOIUHBI, CHWKAIOT MOTCHUHAIBHYIO YCTOWYH-
BOCTb €€ JIAHAMA(TOB K BHCITHUM BO3ACHCTBHSIM, B TOM YHUC/IC CCABCKOXO3SHCTBCHHBIM.,

CyxocTenHas MoA30HA OTINYACTCA AOCTATOYHO BBHICOKHM VPOBHEM CEIbCKOXO3SHCTBEHHOH OCBOCH-
HOCTH, YTO HETaTHBHO OTPa)KAacTCd Ha YCTOMYMBOCTH c¢ naHamadroe. B crpykrype 3emens jneca u
JPEBECHO-KYCTaPHUKOBAS PACTHUTEIBHOCTh COCTABJLAIOT He3HaumrenabHyIO gomo. Iloxszona xapakrepm-
3YETCS HEAOCTATOYHO OJArOmpUsITHBIMUA THAPOTCPMUICCKUMU YCI0BHS. [10UBbI, HECMOTPSI HA JOCTATOYHO
BBICOKHI YPOBCHb ©CTCCTBCHHOTO mmomopoaus (2,8-3,7%), xapakTepusyrTcs MEHEE OarompHsITHBIMH
BOJHO-GHU3HMUECKUMH cBOMcTBaMu. Kpome TOro B 3TOH MOA30HE MOIYYWIM IMHPOKOE PacIpOCTPAHCHUC
COJIOHIIOBO-COJIOHYAKOBBIC IMOYBCHHBIC KOMIUICKCHI, OTIHYAIOLINCCS HEONArONPUIATHEIMU — (PU3HKO-
XUMHYCCKUMHU CBOWCTBAMH. 3[ECh COXPAHSICTCS BBICOKAS BEPOSTHOCTh PA3BHUTHS MPOLICCCOB ACTPAAALIAN
TIOYB, CBJA3AHHAS C XapPaKTCPOM BETPOBOTO PEKIUMA, YACTOH HOBTOPSICMOCTHIO JHCH ¢ CHIIBHBIMH BETPAMH.
B ycioBuax cenbCKOXO3AMCTBEHHOTO MPHUPOAOIONB30BAHUSA 3TO ONPEACIAET MEHBIIVIO VCTOHYMBOCTD
JaHIA(TOB K BO3ACHCTBUSIM.

CrenHas 30Ha B mpeaenax OONAcTH NPEACTABICHA ABYMS MOJ30HAMH. CEBCPHOH YMEPEHHO-
3aCYILIHBOM M FOKHOW 3acyuutnBoi. JlaHamadyTel JaHHOU 30HBI, HSCMOTPSI HA MHOTQJICTHEE AKTUBHOC
CEITBCKOXO3SIMCTBCHHOE OCBOCHHE, ONaroaapsl BHICOKOMY MPUPOAHOMY TMOTCHLHATY B COOTBETCTBHH C
rpajanuei XapakTepU3yrTCd OTHOCUTEIBHOM YCTOMUHMBOCTBIO K CEIBCKOXO3SIHCTBEHHOMY BO3ACHCTBHUIO
(68-75%). B ycrnoBusiXx HMHTCHCHBHOTO CEIBCKOXO3SHCTBCHHOTO MPHUPOIONOIB30BAHMS YCTOHYUBOCTD
naHAmadToB O0ECICUHBACTCA PE3epPBaM ECTECTBCHHOrO IUIOAOPOANS MOYB, WX XOPOLIUMH BOJHO-
¢dusmueckumu cpovictBamu. Coaep:kanue rymyca B nmouBax coctaBmsier 4,0-4,7%. Kpome Toro poBHbiit
cnabopacuICHEHHBIH pebed ¢ HE3HAYUTEIPHBIMHE YKIOHAMH, OXHOPOAHAsS MOP(GOIOrHIecKas CTPYKTypa
"AaHAma¢TOB, SMIOBHATEHOE TCOXUMHICCKOE MOIOXKECHUE CIIOCOOCTBYET MOAACPKAHHIO UX YCTOWYHBOCTH.

JlanamadTer, MaTOYCTOHYNBEIC U HEYCTOHUYUBBIC K BO3ACHCTBHIO CEIbCKOXO3SIHCTBCHHON ACATEIIb-
HOCTH YENIOBEKA, TPEOVIOT 0c000ro BHUMAHUS NP OPTaHU3ALMH H NPOBEICHHH CEIbCKOX03IHCTBEHHBIX
padoT Ha BCEX 3Tamax CEIbCKOXO3IUCTBEHHOTO Mpou3BoAcTBa. McmompzoBanue Takux maHmmadToB B
CEITBCKOXO3SMCTBCHHBIX LENAX JOLKHO OCYILICCTBIATHCS HPU COOMIOACHUN AONMYCTHMOrO YPOBHS arpo-
TCHHOM HATPy3KH HA HUX B PCKUME COXPAHCHHS X PCCYPCOB M MOTCHIMATA, & TAKXKC BBOJAA PA3THIHBIX
OTPAaHUYCHHUM CEIBbCKOXO3SUCTBEHHOTO MPHPOAOIOIb30BAHMSL.

OTHOCHTENIFPHO VCTOMYHBBIE K CEJIBCKOXO3MHCTBCHHOMY BO3ACHCTBUIO TaHAWA(TH CHOCOOHEI
BBIACPKATh COBPEMCHHYIO CENbCKOXO3SMCTBCHHYIO HArpy3Ky W OOCCICUHTh AaTbHCHINEE PAa3BHTHC
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CEITBCKOXO3IMCTBCHHOTO MPOU3BOACTBA, HO MPHU COOMIOACHHUN HKOJIOTHYECKOro HagaHca MEKAY HX Mpe-
JEAbHBIMH BO3MOKHOCTSIMU U OKa3bIBAEMON HATPY3KOHM HA HHX, @ TAKXKE OCYLICCTBJICHHS MEPOIMPUSITHI
M0 TIOAJCPIKAHHIO MPHPOTHO-3KONIOTHICCKoro noteHuyana. Ceabckoxo3aicTBeHHAsS ACATEIbHOCTD 34ECh
CONPSPKEHA ¢ MEHBIINUM PUCKOM HAPYILICHUS IPUPOAHOTO PABHOBECHSL.

BriBoabl. B pesynerare nposeaeHHOU oneHkH yeTtodunsocty nanmmagTos Cesepo-Kazaxcranckoit
00MacTH K CENbCKOXO3SMCTBEHHOMY BO3ACHCTBHIO BBISBICHA CICAYIOLIAS 3aKOHOMEPHOCThH: Hambonee
yeToMunBH JaHAmadTe CEBEPHOH M LECHTpanbHOH vacteil peruoHa. Ilo mepe mpoaBKeHHsS Ha OT
YCTOWYUBOCTh JaHTA(PTOB K CCIbCKOXO3SIMCTBEHHOMY BO3ACHCTBHIO MOHMKACTCss. HEBBICOKOH MOTCH-
HATBHOH YCTOHYHBOCTBIO XapaKTCPH3YIOTCS NTaH A TH, PacIOIAraroIiuecs Ha FOr0-BOCTOKE 001acTH B
Mpeaeaax CYyXOCTENHOM MOA30HbL, U TaHamad T JoauHsl p. Ecuis.

PasHelii ypoBeHP YCTOWUHMBOCTH NAHAIA(PTOB K BO3ACHCTBHIO HA HUX CECIBCKOXO3IUCTBCHHOU ACA-
TENBHOCTH YENOBEKA TPEOYET OCYIIECTBICHHS (PYHKIHOHAIBHOTO 30HUPOBAHUS TCPPUTOPUH PETHOHA HA
PalioHbI ¢ Pa3THUHBIMU PEXUMAMU CEJIbCKOXO3IMCTBEHHOTO MPUPOAOTIONb30BAHUS.

Jna moamep:kaHus YCTOMYHBOCTH NaHIIAPTOB K CEIbCKOXO3AHCTBCHHBIM BO3ACHCTBUAM HEO0-
X0JuMa pa3paboTka MpOrpaMMbl PALOHATBHOTO W COATAHCHPOBAHHOTO CEIBCKOXO3AHCTBCHHOIO MpH-
POJONONB30BaHMS HAa NaHAMA(THOW OCHOBE, OCYILICCTBICHHE JKOJIOTHM3alUH BCEX MPOLIECCOB CEllb-
CKOXO3SIUCTBEHHOT O IPOU3BOJCTBA.

[Tony4eHHEIE B X0J€ UCCICAOBAHUS PE3YIBTATH MOT'YT MOCTYKUTh OOJACTHEIM H MECTHBIM OpraHaM
VIOPaBJICHUS B KAa4ecTBE WH(POPMAITMOHHOH OCHOBBI IS IUIAHHPOBAHUSA H PEATU3ALMH MPOrpaMM H
HPOEKTOB CEIbCKOXO3SHCTBEHHOTO MPHPOA0NIOIb30BAHMUSL.
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COJITYCTIK KA3AKTAH OBJBICHI JAHAINIA®TTAPBIHBIH
AYBIIITAPYANIBLIBIK OCEPIHE TYPAKTBIJIBIFBIH BAFAJIAY

AnnHoTtammst. Makana Ken SKbUIIBIK arpoTCHIIK >KYKTeMeHiH >karmaiibiaaa Conrycrik Kazakcran oOmbich
TaHAMA(TTAPBIHBIH TYPAKTHUIBIFBIH 3EPTTCYTC apHaAmFaH. KepceTkimTepaiH 93ipIeHIeH sKYHEeCiHIH HeTi3iHae reo-
JKYHCTCPAIH JKaraatipl OOHBIHINA KOHC AJAMHBIH aybLI MMAPYAMBUTBIK SPCKCTTCPiHIH 0JIapFa 9CCP CTYJICPIHE TYPaK-
THUTBIKTAPBIHBIH, ACHTCHiHe Oara OcpinreH. baramay kanemracTeipy (DaKTOPIAPIBIH CHIIATTAMACHIHIA, JaHImad-
TapABIH JKYMBIC iCTEY IIAPTTAPBIH/A, OJAPABIH HETi3rl KOMIIOHCHTTEPIHIH KACHETTEPIH CUIIATTANTHIH OH YII KOPCET-
Kimn OoMbIHINA >KYprizimmi. baranay omici ayblT mMAapyanmbIIbIK OCEPiHiH TiKeIeH HEMECE KaHAMA dCCPiHiH SPKAHCHI-
CBIHBIH ©3TCPMCILIITIH (TYPAKTBUIBIFBIH) CCKCPE OTHIPHIN, CATBICTHIPMAIBI MOHACPTe (0awt) ayaapsuIFaH opTYpi
€CEITIK KOPCETKIIITEPII MalIanaHyFa HeTi3AenreH. Ay b APy abUIbIK 9CEPICPIe TYPAKTHUIBIKTHIH HAKTHI KOPCET-
KimTepi OOWBIHIIA aHMAKTHIH JTaHTMAPTTAPBIH THIIKE KEJATIPY JKY3€TC aCHIPBUFAH JKOHE KCH IICHOEpAC capamraMa
skacaFaH. OOIBIC ayMarbIHBIH COJNTYCTIK JKOHE OPTANBIK OOJITiHIH OpMaHAbI-1ala Taburu aiMarsIHAA OPHAIACKAH
naramadTapsl aJAMHBIH dy BLTIIAPYAIIBLTBIK KBI3METIHIH dcepiHe Te3iMail O0mbT TadbIaael. TOMEH dJIEYETTi TYPaK-
TBUIBIK KYPFAK [ana IOA30HAHBIH OHTYCTIK-IIBIFBIC AWMAFBIHAA OPHANACKAH JaHamagrrap koHe Ecin e3eH anHFa-
PHHBEH TaHTmadTTap cunarTanaasl. Jana aitMarsIHBIH JaHImA(TTAPRIHBIH Ay bLT IIAPY AIIBUTEIK 9CCPIHE TO3IMALITIK
JICHTCHI CabICTBIPMANbI TYPAC TYPAKTHI AcH OcJriaeHreH. basHramana 3KOJOTHSUIIBIK TETE-TCHIIKTI KAJIbIHA Kell-
TIpY ’KOHE arpoTCHIIK TAOWFATTHIH AHTPONOTCHIK 9CEPIH THUTI3CTIH TE€OCHCTEMATIAPIBIH TYPAKTHI XKYMBIC iCTCYiH
KaJbINTACTHIPY OOMBIHINA YCHIHBICTAP YCHIHBIIFAH.

Tyiiin ce3aep: manamadr, reoxyHe, TYPAKTHLIBIK, Ay BUT IIAPYAIIBLIBIK, Oara, ocep.
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