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HPEANCJIOBHUE

Knumatndeckue pecypcsl SIBIAIOTCS OJHHUM W3 OCHOBHBIX IPHPOIHBIX  (DaKTOpOB,
OTIpE/ICTISIONINE YCIOBUE PA3BUTHS CEIBCKOTO X03sicTBA. Pa3BuTHe CenbCKOro Xo3sicTBa TpedyeT
palMOHAJIBHOIO pa3MELIEHUs] €ro OTpaciel M0 TEepPpUTOPUH, HA OCHOBE TIIATEIBHOIO Y4eTa
arpoKJIMMaTUYECKUX PECYPCOB. YUeT arpokKJIMMAaTUYECKUX YCIOBUH TMO3BOJISIET ONPEACIUTh
COOTBETCTBHE KJIMMaTa KOHKPETHON TEPPUTOPHH TPEOOBAHUSAM CEIbCKOXO03SHCTBEHHBIX KYIBTYP.

PaccmaTpuBasi KIMMaT M MOTOAY Kak YCJIOBHS BHEIIHEH Cpeibl, HEOOXOAUMO OLIEHUBATh
COYEeTaHHE arpOMETEOPOJIOTHYECKUX YCIOBHH C POCTOM, pa3BUTHEM U (HOPMHUPOBAHUEM YpOKas
CEJIbCKOXO3SIUCTBEHHBIX KyAbTYp. IIpu 3TOM HEIOCTaTOYHO 3HAHHWE TOJBKO KIMMATHYECKHX
YCIIOBHIA, TaK)Ke HEOOXOIMMO YUUTHIBATh MOTPEOHOCTEH KYIbTYpHI K (pakTOpam cpebl.

B Kazaxcrtane nepBblii HAy4YHBIM TPy MO arpOKJIMMAaTUYECKUM pecypcaM U pailOHMPOBAHUIO
CEeNTbCKOXO3SMICTBEHHBIX  KYJBTYp «ATpoKIMMaruyeckoe paonupoBanue Kazaxcranay Obu1
omyonukoBan [1.M. KomnockoBeiM B 1947 roay [1]. B 1955 rony mon penakuueii ®.®. /laButas
Obuta onyOJiMKoBaHa MOHOTpadus «ATPOKIMMATHYECKHE U BOAHBIE PECYpChl pallOHOB OCBOCHUS
LEJIMHHBIX U 3aJICKHBIX 3eMenby [2]. Takxke Hamo orMeTuth, 4yTo B 1959 rogy A.C. YTemoBbsiM
Obuta Beimymena moHorpadus «Kmumar Kazaxcranay [3].

B 50-60—x romax XX Beka ObUIM BBIMYIIEHBI arpoOKIMMaTHYECKUE CIPABOYHUKH 1O BCEM
obnactsam Kazaxcrana, Tom umcie u no 3anagno—Kazaxcranckoii oonactu [4]. B 70 rogax XX Beka
arpoKJIMMaTUYECKUE CIIPABOUYHUKH 110 HEKOTOPBIM o0nacTsaM Kazaxcrana Obuin repen3gaHsbl.

B cBs3m ¢ u3MEHEHHWEM KIMMara W KAadeCTBEHHOTO COCTOSHHS 3€Mellb HeoOxoauma
MepeoleHKa arpoOKIMMaTHUYEeCKUX PECYPCOB, Ha OCHOBE COBPEMEHHBIX (DPU3MKO—MaTeMaTHYECKUX
MoJiesiell 1 TeoOMH(OPMAITMOHHBIX TeXHOJOTHH. HeobxommmMocTs 0OHOBIIEHUS arpOKIMMAaTHYECKUX
cnpaBouHrKoB Ka3zaxcrana Obuto o6ocHoBaHo emie B 2001 roay [5].

Hacrosmuii HaydHO-TIpUKIAQAHON arpoKJIMMAaTHYECKUM CHPAaBOYHUK ObUI TMOJATOTOBIIEH B
Ounuane TOO «Uuctutyt reorpapun» MOH PK, B pamkax rpantoBoro mpoekra ['Y «Komuter
Haykn» MOH PK mo teme Ne5041/T®4 «Arpoknumarudeckue pecypebl Pecriyonuku Kazaxcran B
YCIIOBUSIX U3MEHEHMS KJIMMaTa», peann3oBaHHbld B 20152017 roxpl. OCHOBHOH LIENIbIO MTPOEKTA
SBIIAJIACH ~ OLIEHKA  COBPEMEHHBIX  arpoKJIMMaTHUYECKHX  PEeCcypcoB, arpoKJIMMaTHYECcKOe
30HMPOBAHUE, arpoOKIMMATHYECKOE PallOHMPOBAHUE OCHOBHBIX CEJIBCKOXO3SICTBEHHBIX KYJIBTYpP
10 TEPPUTOPUN CEBEPHBIX U 3amaaHbIX obnacteit KazaxcraHa.

B HayyHO-TIpUKJIAaTHOM arpoKJIMMaTHYECKOM CIIPAaBOYHHMKE COJEp)KaTCsl CBEJeHHS 00
YCIIOBUM KJIMMaTa, O COCTOSHMM IIOYBEHHOI'O TIOKpOBa, arpoKJIMMaTH4YeCKUX pecypcax,
OMOKJIMMAaTHYECKOM MOTEHIMale, HEeOJaronpusTHBIX IS CEJIbCKOIO XO3AHCTBA IMOTOJIHBIX
SBJIEHUAX (3acyXa, CyXOBeH, 3aMOpPO3KHU, METENb, MbUIbHAs Oyps, Tpo3a U Irpaj), 0 KIMMATHYECKUX
CpOKax Hayajla BECEHHE—TIONIEBBIX pabOT M ceBa pPaHHUX SPOBBIX 3€PHOBBIX KYIBTYp, O
KJIIMMaTHYECKUX CPOKaX CO3PEBAHMS M Hayaia YOOPKU ypokKas paHHUX SIPOBBIX 3€pHOBBIX KYJBTYP,
a TakkKe O pallOHMPOBAHMHM OCHOBHBIX CEJIbCKOXO3AMCTBEHHBIX KyJIbTYp IO TEIUIO— U
BiaroodecnedyeHHocTH. [IprBenenbl arpoknumaTiieckue kaptel B Maciirade 1:2500000.

B ocnoBy CrnpaBouHuKa MOJ0kKEHbI MaTepuaiibl MHOroseTHux (1981-2016 rr.) HaOmroneHui
METEOpOJIOTUYECKUX CTaHIUI 1 arpomeTeoposorndeckux nocroB PI'TI «Kasrugpomer» M3 PK.

Taxxke OBUIM HCHOJB30BAHBI JaHHBIC, IPHBEIEHHBIE B CIPaBOYHHKAX [0 KJIUMATy
Kazaxcrana, noarorosnennsie B PI'TI «Kaszrugpomer» B iepuon ¢ 2003 o 2010 roasl, B TOM 4uciie
B pazmenax «Temmeparypa Bo3ayxa», «ATMocdepHble OCaAKu», «ATMOC(hEpHBIE SBICHUNN,
«CHEeXHBIN MOKPOB», «CoslHeUHOE cusiHuE» U «TemMnepaTypHbIi peXUM ITOYBBD.

Hacrodmuii Hay4YHO-TIpUKJIAJHON arpoOKIMMAaTUYECKUH CIPaBOYHUK IpEAHA3HAYEH JUIS
pabOTHUKOB CEIBCKOTO XO3sIiCTBa U MpecieAyeT Leidb 00eCednTh UX CIPAaBOYHBIM MaTepuaIoM
00 arpoKJIMMaTHYECKUX pecypcax Ui UCTIONIb30BaHUs B CEIbCKOX03IHCTBEHHOM ITPOU3BO/ICTBE.

CripaBouHUK Oy/A€T MOJe3€H MpH PElIeHUH MPAKTUYEeCKUX W HAYYHBIX 3ajjad: OIpe/eseHHe
CUCTEMBI BEJIECHHUS 3EMJIEAEINS, INIAHUPOBAHUE AarpOTEXHUUYECKUX MEPOIPHUATHH, pallMOHAIbHOE
pa3MelieHne CEeJIbCKOXO3SHUCTBEHHBIX KYJIbTYp, NPUHATHE YNPABICHUECKUX PEHICHUH U Hay4HBIX
PEKOMEHIAallNN Ha BET€TAllMOHHBII IEpUO U T.1.



1. METOJIUYECKAS OCHOBA OLHEHKU ATPOKJIMMATHYECKUX PECYPCOB

BaxxHOl XapakTepUCTUKOW IPUPOJHOM cpeasl sABisieTcss noroga W kimmar. I[loroma —
COBOKYITHOCTb 3HaYE€HUH METEOPOJIOrMYECKUX AJIEMEHTOB U aTMOC(EPHBIX SIBIECHUH, HAOII0AaeMbIX
B ONpeAeiEHHBI MOMEHT BPEMEHM B TOW WJIM WHOW TOYKe mpu3eMHOW atmocdepsl. Kimmar —
CpPEAHMH PEXUM TOroAbl 3a JJIUTEIbHBI MPOMEXYTOK BpeMEHHM (IOpsAKa HECKOJIBKHX
JECATUIICTUI) OTAENBHBIX PaiiOHOB, C(HOPMUPOBAHHBIM B 3aBUCUMOCTH OT HX Teorpaduyeckoro
MOJIOXKEHUS U PU3UKO—TeorpapuIecKux 0COOEHHOCTEH.

PecniyOnuka Kazaxcran pacnosioskeH B I0YKHOM YacTH YMEPEHHOI'O KJIMMAaTHYECKOIro Iosca.
Knumar paBHUHHOW TEeppUTOpUHN peclyOsinku (GopMupyeTcs 1moja Bo3aeicTBUeM ATIaHTUYECKOIO
okeaHa u EBpasuiickoro marepuka. Y aaleHHOCTh Ka3zaxcraHa OT BHEIIHMX MOpPEH U OKEaHOB
00yCI1aBIUBaeT Pe3KO KOHTUHEHTAIbHBIN KIIMMAT, KOTOPOMY CBOWCTBEHHBI PE3KHE TeMIepaTypHbIe
KOHTpPAacCTbl, KOPOTKMH BECEHHUM IEpeXoJ OT 3MMBI K JIETY, HEIOCTaTOK OCaJKOB.
KOHTHHEHTAIbHOCTH KJIMMaTa BO3pacTacT € 3amaja Ha BOCTOK M ¢ ceBepa Ha or. Kummar
Kazaxcrana ¢opmupyercs moj BO3JCHCTBUEM OOIIEH HUPKYISLUU aTMOCQEPHI, pacrpeneieHus
COJIHEYHOM paaualMu U ocoOeHHocTed penbeda Teppuropur. COBMECTHOE BIMSIHHME 3THX TPEX
BaXHEUIINX (PAKTOPOB, KOTOPHIE SBISIOTCS KIMMAaTOOOPA3yIOIIUMH, 00YCIaBINBACT XapaKTEPHBINA
111 KOHKPETHOTO PETHOHA KJIMMAT, MJIX MHOTOJIETHHN PeXuM moros! [3].

Knumatndeckue yCloBHs SIBISIFOTCS ONPEACISIONIMM  (PaKTOPOM Pa3BUTHA CEIBCKOTO
X03sIcTBa U ero orpaciei. M3ydyeHue moroisl U KiuMara B UX B3aUMOJCHCTBUU ¢ OOBEKTaMU U
IIpOLlECCAMM  CEJIbCKOIO  XO34iCTBAa  BXOAUT B IPEIMET  MCCIENOBAaHHUS  HAYKH
«CEICKOXO03MCTBEHHAsA METEOPOJIOTUS .

CenbCKOXO34MCTBEHHAs: METEOPOJOrusl Kak MpHUKJIagHas Hayka BXOJUT B COCTaB
METEOPOJIOTUYECKON HAayKU. B CenbCKOX034HCTBEHHYIO METEOPOJIOTHIO, KaK €€ KPYIIHBIE pa3eiibl
Hay4HbIX  3HAHUW, BXOJAT  CJIEAYIOIIHE  OCHOBHBIE  CaMOCTOSITEJIbHBIE  HAIIPaBICHUSA:

arpoMeTCOpOJIOrusi, arpoOKJIMMAaTOJIOI s, arporuapoJiorus, 300MECTCOPOJIOTrHUd,
arpoMeETCOpPOJIOrH4C€CKUC U3MCPCHUA, arpOMCTCOPOJIOTHICCKHUEC IPOTrHO3bI, 300MCTCOPOJIOTHYCCKUC
IIPOrHO3bI.

OrneHKa arpoKJIMMAaTUYECKUX PECypCOB, W3YYEHHE WX CE30HHOTO U IMPOCTPAHCTBEHHOTO
paclpeleneHns, arpoOKJIMMaTUYEeCKOE 30HUPOBAHUE TEPPUTOPHUM, a TAKKE ArpOKIMMAaTHYECKOE
paliOHMPOBAHUE CEIBbCKOXO035MCTBEHHBIX KYJIbTYP OTHOCHUTCS K 3aJa4aM arpoKJIMMAaTOJIOTUH.

ATpOKIMMAaTUYECKUMHU JIaHHBIMU SIBJIAIOTCSI 3HAUEHMS PaA3IMYHBIX METEOPOJIOTMUYECKUX U
arpOHOMHMYECKHUX TTOKa3aTejel, OCPEIHEHHbIE 3a MHOrosieTHuM mnepuoia. I[lo pexoMenmaruu
Bcemupnoii meTeoponorudeckoii opranmzanuu (BMO) kinMaTudeckue HOPMBI PacCUUTHIBAIOTCS
3a 30-neTHui neproa, a OOHOBIIATH KIIMMAaTHYECKUE HOPMbI peKOMEHAyeTcs uepe3 Kaxapie 10 ner.

COBOKYNMHOCTh ~ KIMMATUYECKUX  (PAKTOPOB, CO3MAMOIMIUX  BO3MOXKHOCTH  TOTYyYEHHS
CEITbCKOX03SMCTBCHHOM MPOAYKIUH, Ha3bIBACTCS arpOKJIMMaTHYECKUMH pecypcamu.
KonnuecTBeHHbIE XapaKTEPUCTUKU 3JIEMEHTOB KJIMMaTa M MOTOJbl, UX COUYETAHUS U COOTHOIICHMUS,
BIIMSIOIIME HAa YpoKalh M  KAu4eCTBO  CEIbCKOXO3AMCTBEHHOW MPOAYKIMH, HA3bIBAKOT
arpoKJIMMaTHYECKUMU TIOKa3areysiMu [6].

ATpOKIIMMAaTUYECKUE PECYPCHl TEPPUTOPUU XAPAKTEPHU3YIOTCS IMOKA3aTeIIMU PECYPCOB
COJIHEYHOM  paavaluy, [OKa3aTeasiIMU TEPMUYECKOIO  PEXUMA, pEKHUMA  YBIAKHEHUS
BETe€TAIMOHHOIO MepHOJia U T.1.

ATpOoKIMMaTH4YEeCKOE pallOHUPOBAHUE MPEIyCMaTpPUBAET JACJIIEHHE TEPPUTOPUU IO
ONPEACICHHON CUCTEME Ha Pa3IMYHbIE PETHOHBI, TOCTATOYHO OJTHOPOJAHBIE BHYTPHU CBOMX I'PAHUIL U
JIOCTATOYHO pa3UYHbIE MEXAYy COOOW B OTHOIICHHH TOJOXXEHHBIX B OCHOBY pailOHUPOBAHHS
MoKa3aTeNle, WMEIIIMX CYIIECTBEHHOE 3HaueHWe IA TeorpaduyecKoro paclpeeieHus Hu
CHCIMATN3aliK CeIbCKOro Xo3siicTra [7, 8].

1.1 MeTo/bl OLIEHKH PecypcoB COJHEYHOM paJuanun
ComHedHast paamanusi 0OECIEUNBACT PACTEHUS JHEPTHEl, KOTOPYI OHHM HCIOJB3YIOT B
nporecce (HOTOCHHTE3a JJIsi CO3/IaHUSI OPraHMYECKOro BELIECTBA, BIMSAET Ha MPOLECCHl POCTa U
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pa3BUTHUS, Ha pPaCHOJIOKEHUE U CTPOCHHUE JIMCThEB, HAa XMMHYECKHUH cocTtaB mpoiaykuuu. Ha
pacTeHue BIMSET MPOJOHKUTEIbHOCTh, MHTEHCUBHOCTb W CIEKTPajbHBIA COCTaB COJHEYHOM
paauaLuu.

YacTp JTy4HCTON 3HEPTUU COJHIA, KOTOPYIO pAcCTEHHs YCBAaUBaIOT B Ipolecce (hoTocunresa,
Ha3bIBAIOT (DOTOCHMHTETHUECKU akTHBHOU paauanueit (PAP). ®AP naxoautcs B ob6imacTu crekTpa
or 0,38 mo 0,71 mxm. ®AP CyllecCTBEHHO BIMSET HAa POCT M Pa3BUTHUE PACTECHHM, a TaKkxke
OKa3bIBaeT TeruIoBOi 3¢ ¢ekT. OueHKa CBETOBBIX PECYpCOB BETETAllMOHHOTO IEepHoja OOBIYHO
MIPOBOAUTCS 10 pacupenenennto cymMmmbl @AP no Tepputopun odsiactu.

ATpOKIMMaTHYECKUMHU [TOKA3aTEISIMU PaJAUAllMOHHOIO PEKMMA SIBIISIOTCS:

— (oTOCHHTETUYECKH aKTUBHAs paguanus — Qo, I[)I(/MZ;

— TPOJOJIKUTEIBHOCTh COJIHEYHOTO CUSIHUA — SS, yac.

Jlia pacuera cymmbl DPAP wucnonbe3yercss ypaBHeHue, mnpeanoxkeHHoe b.M. ['ynseBbim,
X.I'. Toomunarom u H.A. Edpumonoii [9, 10, 11]:

Qo= 0,43’ +0,575D, (1.1)

rie Y Qo — cyMMapHas pOTOCHHTETHYECKH aKTHBHAS paguanus (Jx/m?);
>S'" — cymma mpsMOW pajManUi Ha TOPU3OHTAIBHYIO IOBEPXHOCTh 3a KaKOW—IH00
IpoMexyTok BpeMenu (J[x/m?2);
YD — cyMMa paccesHHOH pafuaIuy 3a TOT e IPOMEKYTOK BpeMerH (JIx/M2).

[To mauubM [2] Benmuuna DAP 3a BeretalMoHHBIA HepHOA ¢ Temmeparypoil Bbime 10°C
cocrasser 1o Tepputopun Kasaxcrana ot 24,5 MB1/m? (MJIx/M?) (35 kxkan/cM?) Ha ceBepe 10
31,5 MBt/M? (45 kkan/cm?) Ha rore.

[Ipu ormeHke BIMAHUS COJHEYHOM SHEPIMM HA PACTEHUS TaKXKE  YUUTHIBACTCS
«IPOJIOJKUTENILHOCTh COJTHEUHOTO CHUSHUS», MPEACTaBisaioniee co00i CyMMapHOE YHCIO 4YacoB,
korza ceetusio ColHIile, T.€. BpeMsi, B TEUEHHUE KOTOPOIo MOCTYIAET MpsiMasi CONHEYHAs pajualus.
[TpoOMKUTENEHOCTh COJIHEYHOTO CHUSIHUS 3aBHCUT OT «IJIMHBI CBETOBOTO JHS» M OT pPEXKUMa
oOnayHOCTH. J{TMHA CBETOBOTO AHS, T.€. MPOAOJKUTENBHOCTh THEBHOM YacTU CYTKH 3aBUCUT OT
reorpadUyecKoil MUPOTHI U BpeMeHU rofa. Hampumep, mpoaomKUTeIbHOCTh JHEBHON YacTH CYTKU
JIETOM Ha CEBEpPHOW TpaHUIlE MoJsipHOro 3emienenus (65°) paBHa 22 4, a B 3KBaTOPHAJIBHBIX
LIMPOTaX COCTaBAET 12 u.

Peakuust pacteHuii Ha MPOJOJKUTENBHOCTH JHSI HasbiBaeTcs (oromepuonusmom. B
3aBUCHMOCTH OT ()OTOMEPUOTHUESCKON peakinu pacTeHuil Boiesstot [6, 8, 10, 11]:

— pacTeHusi KOPOTKOTO CBETOBOTO JIHS, Y KOTOPBIX MEPEXO] K I[BETCHUIO MTPOUCXOAUT TPHU
MPOJIOJKUTEIIBHOCTH CBETOBOTO Teproia MeHee 12 "acoB 3a CyTkH (Tpoco, cos, hacoib, KyKypy3a,
pHC, XJIOMYATHUK, KaIycTa U Jp.);

— pacTeHus JJIMHHOTO CBETOBOTO JHS, /Ui IBETEHUS U JNaJbHEHUIIEro pPa3BUTHS KOTOPHIX
HE00XoMMa TPOIOJDKUTEIFHOCTh HEMPEPHIBHOTO CBETOBOTO Tepuoja Oosiee 12 4acoB 3a CyTKH
(meHuna, poxb, TYMEHb, OBEC, JIEH, MOPKOBb, JIYK U Jp.);

— (oromepruoMIecKkuii HEUTpabHBIC PACTCHUS, y KOTOPBIX pa3BUTHE TCHEPATHBHBIX
OpPraHOB HACTYIAET MPHU Pa3IMYHON MPOJOKUTEIBHOCTH CBETOBOTO Nepuoja (Tpeurxa, BUHOTpal,
MHOTHe 0000BBIC U JIp.).

B nenoM MOXHO cuuTaTh, YTO PACTEHUS JIMHHOTO THS» MPHUCIOCOOJTIEHBI K YCIOBHUSIM
CEBEPHBIX IIMPOT, a «KOPOTKOTO JHS» — KOKHBIX HIMPOT yMEpeHHoro mosca. [[ns pacteHuid
JUIMHHOTO JTHSI HOpMaJibHasl MPOJOLKUTENIBHOCT OCBELIEHUSI B CYTKHM cocTaBisier 15—18 gacos, a
JUIsL pacTeHUI KOPOTKOTO JiHs — 12—14 vacos [6].

Taxum 00pa3om, arpoKIMMAaTUYECKUMU TIOKa3aTeNIMU PaIMallMOHHOTO PEeXUMa SIBIISIFOTCS:

—  ($OTOCUHTETHUYECKU aKTUBHAS pPaIualls;
—  JITMHA CBETOBOTO JIHS,
—  MPOJOKUTENIBHOCTh COJIHEUHOTO CHUSIHHUSL.



B cenbckOM XO34MCTBE TakKe Ba)XHBIM SIBJSIETCS HMCIOJB30BAHUE HDHEPIHMU COJIHEUHOU
paavanyvu Ijs MOJYYEHUs AJEKTPUUECKON M TEIJIOBOM 3HEprur. JIjisl moiaydeHus: 3JIeKTPUYECKOU
SHEPTUM COJIHEYHAs pajuallusl CUUTACTCS «TEXHUYECKU MPUEMIIEMON» C TOrO MOMEHTA, KOTJa ee
MHTeHCHBHOCTB nocturaet 0,60 kBt/m? [9].

1.2 MeToabl OLIEHKH pPecypcoB Teruia

Ilon TepMuyeckumMu pecypcamMd HOHMMAIOT TO KOJIMYECTBO TEIUIA, KOTOPHIM PACIIOIAracT
TEPPUTOPHS, T]Ie MPOU3PACTAIOT CEIbCKOXO03UCTBEHHBIE KYJIbTYPHI.

B kauecTBe noka3zaTeiis TEpMUUECKUX PECYPCOB B arpOKJIMMATOJIOTUU UCIIONb3YIOTCS:

— CpellHHe U SKCTpeMallbHbIE 3HAUCHUS MECSIYHBIX TEMIIepaTyp BO3/1yXa;
— CpenHsAs Mecs4Hasl, CpelHsAsl MaKCUMaJlbHas U CPEIHSAsI MUHUMAalbHas TEMIIEpaTypa BO3ayXa

SITHBAPS ¥ MIOJIS;

— MeCSYHBIN U TO/I0BOI pa3Max TemIiepaTypbl BO3AyXa;

— JaThl YCTOMYMBOIO Nepexoaa TemiepaTypsl Bo3ayxa uepes 5°, 10°, 15°C;

— TIPOJOKUTEIBHOCTh BEr€TAllMOHHOTO MIEpHo/Ia ¢ TemiepaTypoi Beiiie 5°, 10°, 15°C;

— CYMMBI aKTUBHBIX WM 3(P(EKTUBHBIX TEMIIEPATYpP BO3/yXa 3a MEPUOJI C TEMIIEPATypPOHl BhIIIE
5°,10°, 15°C.

CyMMOli aKkTUBHBIX TEMIIEpaTyp BO3/lyXa Ha3bIBAETCA CyMMa CPEAHECYTOUHBIX TeMIIEpaTyp
BO3JyXa 3a MEpPHUOJl C TeMIepaTypoil Bbimie ykazanHoro mpezaena (5°C, 10°C, 15°C). Cymmoit
3G GEKTUBHBIX TEMIEpaTyp BO3IyXa HA3bIBACTCS CyMMa YMCHBIICHHBIX Ha YKa3aHHBIA Tpeel
(5°C, 10°C, 15°C) cpeanecyTOYHBIX TeMIIEpaTyp BO3/AyXa 3a MEPHOJ] C TEMIIEPATypOi BBIIIE TAKOTO
Ke npezena.

Poct u pasBurtHe pacTeHUH HA4YMHAETCS C JaThl YCTOMYMBOIO TMEpexoja CYTOYHOMN
TEMIIEpAaTypbl BO3AyXa BBILIIE YPOBHS €ro OHOJIOTMYECKOM MMHHMMaJIbHOW Temneparypsl. [l
OOJIBIIMHCTBA PACTEHHUI M CEIbCKOXO3SICTBEHHBIX KyIbTYyp 3TOT mpenen paBeH 5°C (paHHue
SApOBBIC), A MO3OHUX SPOBBIX KyiabTyp — 10°C, a mna rtemnomoOuBbIX KyinbTyp — 15°C.
Hanpumep, anst TBepAbIX COPTOB MIIEHUIIBI OUOJIOTUYECKas MUHUMAJbHAsSI TeMIIepaTypa BO3ayXa,
HeoOXxoauMmasi Uit (OPMHPOBAHUSI BETETATHBHBIX OpraHoB paBHa 5°C, a mia ¢GopMHpOBaHUS
reHepaTuBHBIX opraHoB — 12°C. buonormueckuii MUHUMYM Tipoco paBeH 12°C, xjom4yaTHUKa |
puca B HauayibHbIe (pa3bl pa3Butus paseH 15°C, a B nepuoa cozpeBanus — 20°C [6, 8].

IIpoaoMmKUTENBHOCTD MIEPHOJIAa CO CPENHEN CYTOYHOM TemmepaTypod Bo3ayxa Bbime 10°C
COOTBETCTBYET BETE€TAllMOHHOMY MEpHOAY OOJBIIMHCTBA CEIbCKOXO3AMCTBEHHBIX KYJIbTYp B
YMEpPEHHOM Tosce. 3/1eCh OrpaHUYMBAIOIUM (AKTOpOM SBIsSIETCS 3aMOpo3ku. [loaTomy
TEPMHUYECKHE PECypChl BEreTallMOHHOIO MEepHoJia Yallle BCEro OLIEHWBAIOTCS CYMMOMN aKTHBHBIX
Temneparyp Bo3ayxa Beiue 10°C.

JUis OLIEHKM COOTBETCTBUS PECYpCOB KiIMMaTra TpeOOBaHUSAM KyJIbTYpP OIpPEIEISIFOTCS
3HAYEHUS KIMMATHUYECKUX IOKas3aTenedl mpu pasnuyHoil obecredeHHocTH. Hampumep, 80-90%
00eCIIeYeHHOCTh PACTCHHI pecypcaMu KJIMMara SIBISIETCS T0CTaTOYHO#H [6].

Takke pacTeHHMs pearupyroT Ha HM3MEHEHHME TeMIlepaTypbl BO3AyXa JHA W HOYH, YTO
Ha3bIBAETCSl «TE€PMOIIEPHOIU3M PACTEHUI». BONBIIMHCTBO pacTeHuid Jydllle pa3BUBAIOTCS U JAlOT
0oJ1ee BHICOKYIO MPOAYKIIMIO TPY MOBBIIICHHBIX THEBHBIX M MOHMKEHHBIX HOYHBIX TEMIIEpPAaTypax B
OTIpENICTICHHBIX ONTUMAJIBHBIX TIpenenax. lIpw TOBBIIEHHBIX JHEBHBIX TEeMIIEpaTypax OHH
WHTEHCUBHO aCCUMUJIMPYIOT U HAKAIIMBAIOT OPTaHUYECKHUE BEIECTBA, 4 HOUbIO MPU MOHMUKEHHBIX
TEMIIEpaTypax pacxoj] aCCUMIUISHTOB Ha JbIXaHME 3HAYUTEIBHO COKpamlaercs. Y pacTeHH
JUIMHHOTO JHSI TPOLIECCHl Pa3BUTHs MPOTEKAIOT B OCHOBHOM B JIHEBHBIE YacChl, a y pPacTEHUM
KOPOTKOTO JTHSI — B TeMHOTe. [loaToMy y pacTeHui JUIMHHOTO JTHS TE€MIIbl Pa3BUTHUSI YCKOPSIFOTCS
MIPY TOBBIIMICHHBIX JHEBHBIX TeMIIepaTypax, a y PacTeHUU KOPOTKOTO JHS — MPHU TMOBBIIICHHBIX
HOYHBIX TEMIIepaTypax.

CnenctBueM TEpMONEPUOAM3MA SBISIETCS W3MEHEHHE XMMHMUYECKOTO COCTaBa pPAacTEHUM.
Mexy XMMHUYECKMM COCTaBOM PAacTeHM M KOHTMHEHTAJIbHOCTHIO KJIMMaTa CYIIECTBYET IpsiMast
CBS3b. B yCIOBUSIX KOHTHHEHTAJIBHOTO KJIMMAaTa TIOBBIIIAETCA CaXapucTOCTh (PYKTOB U
KOPHEIUIO/IOB, cojep)kaHue Oenka B 3epHax. Hampumep, mpu cyTOYHOM pa3maxe TeMmIlepaTypbl
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Bo3ayxa 12-14°C conepxxanue Oenka B 3epHaxX SpOBOHM MIIEHHUIBI MOKeT nocturate 18—20% u
Oonee. B ycinoBusix Oojee MSATKOTO MOPCKOIO KiIMMaTa Yy 3€pHOBBIX KYJIbTYp IOBBIIIAETCS
cojiepKaHue Kpaxmajia U yMEHBIIIAeTCsl CoJlepyKaHie OeTKOBBIX BEIECTB.

Bricokoe conepkanus Oenka B paznuuHbix peruonax CHI' B npenenax 17-19% ob0bscusercs,
MPEX/Ie BCEro, 0COOCHHOCTSMH KJMMaTa CO 3HAYUTENHHOM CTENEHBI0 KOHTHHEHTalbHOCTH. K
puMepy, cofepxanue O0enka u a3oTa B 3epHe coctasiseT B Aurauu 12,1% u 2,0%, B 'epmanun —
13,9% u 2,3%, B eBpomneiickoii uactu CHI" — 17,9% u 2,9%, B 3anagnoit Cubupu — 18,9% u 3,0%,
B Bocrounom Kazaxcrane — 19,2% u 3,6% [10].

3.A. Mumienko Obl1a yCTaHOBJICHAa KOJUYECTBEHHAsI 3aBUCHMOCTD cojiepkanus Oenka (Brn) B
3epHax sPOBOM MIIEHUIIBI OT pa3Maxa CyTOUHBIX KojeOaHui TemrepaTypsl Bo3ayxa (Ar) B cpeiHEM
3a Mali—aBr'yCT, B apeajieé paclpoCTpaHEHUs JaHHOW KynbTypbl Ha Teppuropuu ctpan CHI', B Tom
yucie Kazaxcrana. 3aBucuMoctb Ha OorapHbIX 3emirsix umeeT Bup [10]:

Bu=129 A, +2,1 (1.2)

B.I1. ToTbuieBa TakXe MOJyYWsIa ypaBHEHHE CBSI3H COJCpPKaHUS Oclika B 3€pHE SAPOBOM
MIICHUIBI ¢ CYMMOW CYTOYHBIX aMILTUTY/ TeMIIEpaTypsl Bo3ayxa (XA;) U THAPOTCPMUUYCCKUM
koadunuentom (I'TK) B mepuoj akTHBHON BEreTalyy, MPUMEHHUTEIBHO K €BPOINEHCKONW YacTH
CHI™:

B, =0,006 ZA; - 3,3T'TK + 14,0 (1.3)

1.3 MeToabl OLIeHKH pecypcoB BJIaru

B kauectBe mokazarens pecypcoB YBIQXKHEHUS B arpOKIMMATOJIOTUU UCIIONIB3YIOTCS: CyMMBI
0CaJKOB, 3amachl NpoayKTuBHON Biaru B mnouse (3IIB), ucmapsemoctb, a Takke pazIuyHbIC
pacueTHbIe MOKa3aTenu U KO3 OUIMEHTHI yBIaXKHEHUS.

Jlnst oneHKM OOECTHEUYeHHOCTH PACTEHHM BIIarol HEOOXOAMMO HMETh CBEIEHUsS 00 uX
MOTPEOHOCTH BO BJare M O HAJIWYUHU BJIard B IouBe. PacTeHHs B mpoliecce CBOETO Pa3BUTHUS
noTpeOsitoT OOIBIIOE KOJWYECTBO BOABL. OHAa pacxoayeTcss Ha TPAHCIUPAIUIO, MOCTPOCHHE
pacTUTENbHBIX TKaHEW, COXpaHeHHE Typropa. Bmecte ¢ 3THM HEKOTOpPOE KOJHWYECTBO BOJIBI
ucnapsiercs ¢ MOBEpXHOCTH MouBbl. CymMMy pacxoia BOAbl Ha TPAHCIMPALUIO U HCIAapeHHe ¢
MOBEPXHOCTU TOYBHI NMPUHATO HA3bIBaTh CyMMapHbIM HcnapeHueM. Ilockonbky Oosblias 4acTh
noTpedsiseMoil pacTeHUsSMU BOJIbI PACXOJyeTCs Ha TPaHCIHPALMIO, a MCIApeHHE C IOYBBI NPHU
HQJIMYMM PACTUTENBHOTO TIIOKPOBA, AK€ KOTJa BIIAXXHOCTh IOYBBI BBICOKA, HEBEIMKO, TO
CYMMapHO€ HCIapeHUe IpPU ONTUMAJIbHOW BJIAXKHOCTH TOYBHI OJIM3KO K BIIAronoTpeOHOCTH.
[TosTOMy OOBIYHO TOJ] BIAronOTPEOHOCTHIO MOHUMAIOT PACXO BOJbI COOOIIECTBOM PACTEHHUH Ha
CYMMapHO€ HCIIapeHue MpH ONTUMAaJIbHOM YBIQXXHEHHH KOpHeoOuTaemMoro cios. OHa 3aBUCHUT Kak
OT METEOPOJOrMYECKHX YCIIOBHM, Tak M OT OHOJOTMYECKUX OCOOEHHOCTEH caMOW KyJbTYpBHI,
BO3pacTa pacTEHHUIl, arpOTEXHOJIOTUH.

[Ipu ananuse marepuanoB O (PaKTUYECKOM MOTPEOJICHHMH BOJABI PACTEHUSIMH B YCIIOBHSX
ONTHMAJIBHOTO YBJIAXKHEHUS TIOYBBI, KOIJla OHO PpPAaBHO BJIAronoTpeOHOCTH, B IEJIOM 3a
BEreTal[MOHHBIN MepHoJ] OTMEYaeTcsl OJIM30CTh K UCTIapsIeMOCTH.

Jlyis OONBIIMHCTBA CEIbCKOXO3SWCTBEHHBIX KYJIBTYP B Hauaje BEreTalliOHHOTO Mepuoja
BJIArornoTpeOHOCTh Majla U BO3PACTAeT 10 MEpe YBEIMUYCHHS 3€JIEHON MaccChl, TOCTUTas MaKCUMyMa
Y OJHOJICTHUX KYJIBTYp B MEPHOJ HACTYIUICHUS OYTOHW3allMU M IIBETEHUS, a Y MHOTOJETHUX — B
HEePHOJT MAaKCHMAIIBHOTO TPHUPOCTa YpoXkas. ¥ BCEX PACTCHUI MMEETCs MEPUO, KPUTHICCKHNA TIO
OTHOIIEHHIO K Biare. Hemoctarok Biaru B 3TOT IMEPHOJI BHI3bIBAET MAaKCHUMallbHOE CHUYKEHUE
ypoxas. Jlepuuut Bnaru u B Ipyrue nepuoAbl MPUBOJUT K CHHKEHUIO YpOxXKas, HO B MEHbILIEH
CTEMCHH, YeM B KpuTHueckuii [6, 8, 11].

Jlist 3epHOBBIX KYJIBTYp OCOOCHHO Ba)KHBI OCaJIKM MEPBOW IMOJIOBHHBI JieTa. KopHemnoasl u
KapTodenb, Ha00OpOT, OYEHb YYBCTBUTEIBHBI K HEIOCTATKYy BJar B MEpPUOJ PENPOAYKTUBHOIO
pa3BUTHS, T.€. B MOMEHT (POPMHUPOBAHUS ypoxkas. Y pa3jIMYHBIX COPTOB OJHOTO U TOTO K€ BUJAA



pacTeHMii KPUTHYECKUMH MOTYT OBITh HWHBIC MEPHOAbl pa3BuTHsA. K mpsMoMy TmOKa3aTento
BJIar000ECIICYEHHOCTH OTHOCUTCSI CyMMa OCaJKOB 3a BEreTallUOHHBIA TIepuojJ U  3amachl
MPOJYKTUBHOM BJIard B TOuYBE. [ CEIbCKOXO3SHUCTBEHHBIX KYJIbTYP OYEHb BaXXHBI OCAJKH,
BBINABIINE B MEPUOJI X aKTUBHOM Bereranuu (OT IOceBa JI0 CO3pEeBaHHUA), T.€. 3a Maii—aBrycr. B
NEpUOJT CO3peBaHMsl U yOOpKH yporkasi OJarompHusTHON sBiISETCS sicHas W 0e3 OCaJKOB IOroja.
Taxke BaxHBI OCAJKU XOJOJHOTO MEpHOJa Toja, KOTOpbIe OMPENCNSIIOT BEIUYMHY BECEHHUX
3aIacoB BJIard B IIOYBE, T.€. B IIEPUOJ] CEBA CEIILCKOXO03AMCTBEHHBIX KYJBTYP.

3amacel  NPOXYKTUBHOM  BJIark B MOYBE  SBJAETCA  MPAMBIM  [OKa3aTejaeM
BIIAarOOOECTICYCHHOCTH TIIOCEBOB. HIDKHSAS TpaHHWIAa ONTHMAIBHOW BIIAXXHOCTH TOYBHI IS
Pa3IMYHBIX MOJEBBIX KyJAbTyp cocTaBisieT 70—75% OT HauMeHbIIEH MOJIEBOM BIarOEMKOCTH MOYBbI
(HIIB), a nns oBomHbIX KynbTyp — 75-80% ot HIIB. ITorpeGHOCTH 1OCEBOB B BOJIE MOTHOCTHIO
YIOBJIETBOPSIETCS, €CIM BIAXHOCTh TSDKETOCYTTIMHUCTBIX U TIIMHUCTBIX 1o4B He Hbke 70—-80% ot
HIIB, j1erkoCyIJIMHUCTBIX U CPEJHECYTVIMHUCTBIX MOYB — HE HIKE 65—75%, a cynecyaHbIX IOYB —
He Hke 50-60% [11].

HIIB B cioe 0—100 cM 11 uepHOo3eMHbIX 1104B paBHa 180-200 MM, A1 CYTJIMHUCTBIX [IOYB —
170-180 mm, s cynecyanbix mouB — 150—160 mm, a mist necuanbix — 80—120 mwm [6].

B cpeanem ontuManbHasi yBIaKHEHHOCTh ITOUBBI I pa3BUTUSI pacTeHU, HaOM0AaeTCs pu
Bnaxknoctd mouBbl 80-100% ot HIIB. IlepeyBnaxkHeHue mOuYBBI Ui Pa3BUTUA PACTCHHIA,
HacTymnaeT MpHu BiIaXHOCTH nouBbl 6osiee 100% ot HIIB.

Jlyis oO1ielt OLIeHKH YCIOBUN YBJIa)KHEHUS MOYBHI MPUMEHUTENBHO K pacturenbHoctu, 3[1B
(W) comocraBistoTcs co 3HaY€HHEM HauMeHbIIIeH mosieBoil BnaroemMkoct (VWWHIIB) TIOUBBI:

w
WHIB

W(%) = * 100 (1.4)
JI7s OLIEHKM MCHOJIB3YIOTCS CIEAYIONINE KPUTCPUH:

e 6011ee 100% — U30BITOUHOE YBIIAXKHEHUE;

» 80-100% — onTumainibHOE yBIIa)KHEHHE;

» 50-80% — y10BIE€TBOPUTENBHOE YBIAKHEHHE;

e MeHee 50% — HeoCcTaTOYHOE YBITAKHEHUE.

B crennbix paiionax Ka3zaxcTaHa ¢ CYMJIMHUCTBIMH TMOYBAMH, XOPOIIHE BECEHHHE 3amachl
BJIaT'd B METPOBOM CJIO€ MOYBBI CKJIAABIBAIOTCS MPH 3amacax npoaykTuBHou Biaru 180-160 mwm, a B
IMaXOTHOM cJ10€ o4YBEI — 20—30 MM.

J171 o1ieHKH BIaroo0ecrne4eHHOCTH CEIbCKOXO03SHCTBEHHBIX KYIbTYP HIMPOKO UCTIOIB3YIOTCS
pacyeTHbIC MTOKa3aTeNH U KO3(PGUIIUEHTHI YBIAXKHEHUSI, KOTOPBIEC MPECTABISAIOT COOOM OTHOIICHHE
OJTHOM WIIM HECKOJbKUX KOMIIOHEHT BOJHOTO OalaHca KOpHEOOHTaeMOro ciosi (damie BCEero
0CaJIKOB, 3aMacoB BJIAard B TIOYBE UJIM CYMMapHOTO UCIIAPEHHsI) K UCTIAPSIEMOCTH.

Bnaroo0Oecre4eHHOCTh  pacTeHHl JOCTATOYHO XOPOIIO  OMPEIeNseTcss KOCBEHHBIMU
nokasareiasiMi, B Buae Koapduuuenta ysiaaxHenus H.B. boa u H.I. I'pubkosoit (K),
ruaporepmudeckoro ko dunuenrta I'.T. Censsuunosa (I'TK) [1, 6, 8, 10, 11]:

K = RE
2.E (15)
nJIn
Ko W, +R
25 (1.6)

rie R —cymma ocaakoB 3a BEreTallMOHHBIA WU MEX(Pa3HBINA TEPUOJIBL;
> Eo — cyMMa HcrapseMOoCTH 3a BEreTallMOHHbIN WM MeX(a3HbIi eproisbl;
W3 — 3amachl NpoAyKTUBHOM BJIark B METPOBOM CJIO€ TIOYBBI BECHO Mepe] TOCEBOM.
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rr = &R
mZgo’ (1.7)

rie ) R —cymma ocankoB 3a mepuoj ¢ cymmoii Temrneparyp Boiie 10°C;
> t>10— cyMMa TeMIeparyp Bo3ayxa 3a nepuoj ¢ TemnepaTypoii Boiie 10°C.

ITo I'TK omenka Bemercs mo mkane: menee 0,3 — ouens cyxo; 0,3-0,5 — cyxo; 0,6-0,7 —
3acynumBo; 0,8-1,0 — HegocTarounoe yBiaxHenue; 1,0 — paBeHCTBO MPHXOJa M PAacXoia BIATH;
1,0-1,5 — nocrarouHoe yBnaxxkHenue; 6osee 1,5 — n30bITOK Biaru; 6osee 2,0 — U30BITOK BIaru AJis
Tponukos [1, 6].

H.B. boBa ycosepmenctsoBan ['TK CensHuHOBa, BKIIOYMB B (OpMYITy NEpBOHAYATBHBIN
3amnac MpoOAyKTUBHOM BJIaru:

K_W+ZX

0Dt (1.8)

rae W — 3amac npoayKTUBHOI Biaru B kopHeobutaemom cioe (0—100 cm) BecHOIl;

2 X — KOJIMYECTBO OCAJIKOB, BBIMABIIMNX C MOMEHTA BECCHHErO ONPEICICHHS BIIAKHOCTH
MOYBBI JI0 MOMEHTA pacyera (10 HACTYIUICHUS 3aCyXH);

2t — cyMMa MOJIOKUTETBHBIX CPEAHECYTOYHBIX TEMIIEPATYP OT JAThI IEPEX0/1a TEMIICPaTypPhI
gyepe3 0°C BeCHOI 10 JaThl MPOBECHUS pacyeTa.

CormacHo BBIBOJAM aBTOpa, 3acyxa HactymaeT, korga K = 1,5. Ilockonbky B HayaibHBINA
NEepUoJl )KU3HU KOpHEBas CHUCTEMa pacTeHMH pa3BHTa ciabo M PACHOJIOKEHA B BEPXHEM CIIO€
tonuuHod 0,20 cM, TO BKJIIOYEHHE B pacueTHyl (opmyiy 3amaca MNPOIYKTUBHOW BIaru B
METPOBOM CJIO€ CO3AAET BUAMMOCTb U30BITOUHOTO yBIAaXHEeHUs. UToObI 3TOr0 He OBLT0, H. B. boBa
PEKOMEHIyeT IpHU pacyeTe HCIOJb30BaTh 3arnac MPOAYKTUBHOW BJark B METPOBOM CIIOE€ HE
MOJTHOCTBIO, a OpaTh OT Hero 66%.

Hpyrue uccnenosarenu (I1.U. Konockos, H.H. WBanos, /.. [llamko, M.U. Byneiko, A.II.
denoceeB) MpeUIOKUIN CBOM MTOKa3aTeNN BIAroo0ecredeHHOCTH.

[Mokasarens armMocdepHoit yBnaxuennoctu (Md) I.U. amko:

ZR
Md ==—

rae Y R —cyMMa 0ocaJkoB;
>'d — cymMMa cpeIHeCyTOUHBIX Te(UITMTOB YIPYTrOCTH BOISHOTO Hapa.

Bynsiko (1958) BBen koadduuument cyxoctu (DB) ans knaccupukanmu cyxux kimmaros [12]:
DB = Rn/LP, (1.10)

rac Rn — CpCaHAA BCININHA CYMMapHOﬁ paaranu Hall HaCBHIIICHHOM BjIarom MMOBCPXHOCTHIO,
P- CpE€AHETOJ0BOC KOJINUYCCTBO OCAAKOB,
L- CKpbITas TCIJIOTA r[apoo6pa3OBaHI/151.

Jlerto B 1969 r. HemHoro yrounun cootHomeHue (DB), BBens BMecto RN cymmapHyio
paauanuio Haja JEeHCTBUTENBHON MOBEpXHOCThIO R (HeHackimeHHoi). Xape (1983 r.) onpenenuin,
4YTO OOJIBIIMHCTBO PAilOHOB, IMOJBEP)KEHHBIX 3HAYMTEIBHOMY OITYCTHIHMBAHHUIO, PACIOJIOXKEHBI B
TaKOM CyXOM KJIMMaTe, T/ie auamna3oH kKoddduimenta aexuT B npenenax 2 < D < 7. Otu 3HaueHus
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ONMM3KU K KpalHUM 3HAYEHUSM CYXOCTH B CYOBIIQXXHOW 30HE M K MPEACTbHBIM IO BIAXHOCTH,
OTMEYaeMbIX Ha Kpasx MycThiHU. HacTosias mycTeIHs pacnonaraeTcs B 30ue, rae D > 10 [12].

Marrep (1974 r.) ucnonb3oBas WHAEKC BiaxHocTH TopHTBedTa (IM) ¢ HExkOTOpHIMU
HE3HAYUTEIHBIMA HM3MEHEHHSIMH JIUISL  TOTO, YTOOBI OMHCATh KOJMYECTBEHHO CYXHE KIUMATHI.
B stom ypaBHenuu [12]:

Im = 100i -1
E

P (1.11)

rne P-— CpCAHCTOA0BOC KOJINYCCTBO OCAAKOB,
Ep — CPEAHETOAOBOC MOTCHIHUAJIBHOC CYMMAPHOC UCIIApCHHUC.

WNuaexc uMeer MoJIoKUTENbHbIE 3HAYSHUsI ISl BIQXKHBIX KJIIMMATOB M OTPULIATENIBHBIC IS
cyxux kinMaroB. Mcnonb3ys stot nnaeke, FOHECKO u3nana nu3BecTHyro KapTy 3aCyLLIMBOI 30HbBI
ITepBuia Meiirca 111 (Stamp, 1961).

@DaKTUYECKH 3TH JIBa WHAEKCA 3aCYIUIMBOCTH MTPOCTO areOpandecku TpaHCHOPMUPYIOTCS U3
onnoro B napyroii (Hare, 1977, 1983). B Temnbix paiioHax (cpeaneromnoBas temmneparypa 20°C u
BbIILIE), IJI€ OTCYTCTBYET CYMMApHBIM TOJOBOM pErHOHAJIbHBIH CTOK ITOBEPXHOCTHBIX BOJ,
COOTHOIIICHUE WHCKCOB clieaytoliee [12]:

Im* 102 = 1/(D- 1), (1.12)

[Ipu HU3KUX TeMIlepaTypax 3TO NPUOJIMKEHNE CTAHOBUTCS HEBEpHO, HO 00001IeHue, 4To Im
u D tpaHchopMupyroTCs U3 0THOTO B APYTOM, OCTAETCS BEPHBIM.

ITockonbKy MHIEKCHI IEHCTBUTEIBHO U3MEHSAEMBI JUISl TEIUIbIX PETMOHOB, MOXHO 0O0OLIUTD,
4TO JUI 30HbI, HauOoJiee MOIBEPKEHHOM IIPOLIECCY OMYCThIHUBaHUS, 3HaueHus D xonebitores ot 2
70 7, a 3TO NPUMEPHO SKBUBAIEHTHO 3HaueHUsAM Im ot munyc 50 no munyc 85. Kaprep u Marep
(1966 r.) onpenenunu rpaHu4YHOE 3HaUYeHUE |M — MuUHYC 68 U1l 3aCYIUIMBBIX U [10JIy3aCyLUIMBBIX
paifoHOB. DTH 3Ha4yeHUs O4YeHb NpuOiu3uTenbHble. HepasymHas 3KOHOMHYECKas AEATENbHOCTb
YeJI0BeKa MOXKET MPHBECTU K OMYCTHIHWBAHUIO TEPPUTOPUN C KOIPPHUIIMEHTOM CYXOCTH MEHBIIE
aByx [12].

W3BecTHBI U Ipyrue KOMIUIEKCHbIE ITOKa3aTeNu TeIIo— U BiaaroodecrnedeHHOCTH. OJHUM U3
Takux nokaszarenei spisercs uaaekc . A. [lexs — S, paccunTsiBaemslii o popmyae [13]:

_ AT AQ  Aw
oAT oAQ oAw (L13)

rie AT, AQ, AW — aHOMaJIuu TeMIepaTypsl BO3/1yXa, 0CaJIKOB M 3al1acoB BJIard B MIOYBE;
oAT, cAQ, GAW — COOTBETCTBYIOIIHE UM CPEIHNE KBAAPATHUECKUE OTKIOHCHUSI.

C nomompto uHAekca [leas MOKHO XapaKTepu30BaTh YCIOBUS, KaK BIAroo0eCre4eHHOCTH,
TaK M TEIUIO 00eCIeYeHHOCTH, MOCKOJIbKY B oTimune oT I'TK 3T0 3HakomepeMeHHasi BEIMYWHA:
MOJIOKUTEITHHBIM 3HAUEHUSIM S COOTBETCTBYIOT 3aCyNUIMBBIC MEPHOJbI, OTPUIATEIBHBIM —
BJIQKHBIE. DTOMY MOXET OBITh JaHa Jpyras HHTEPHpETalds, a HMEHHO: IOJIOKUTEIHHBIM
3HAYEHUSIM S COOTBETCTBYET TMOBBIMICHHBI TEPMHUUECKUNW PEXKUM KAKOro—imubo TMepHoja,
OTpHUIATESIILHBIM — BO3BPAT XOJIOJIOB.

B CHIA nns paBHUHHOH TeppuTOpHUM HcHonb3yroTcs uHaekc [lammepa (Palmer Drought
Severity Index, PDSI), «CrangaptusupoBadublii mHaeKC 0caakoB» (SPI) n «HaeKe KpUTHYECKOTO
coniepkanust Bosl B moceBax» (CWSI), amst ropHOM MECTHOCTH — MHIEKC «3armaca MOBEpXHOCTHOU
Biaru» (SWSI).

SPl — ocHOBaH Ha BEpOSATHOCTH OCAAKOB B JIOOOM BpeMEHHOM Maciutade. BeposTHOCTH
Ha0JTI0JTAEMBIX OCAJKOB MpeoOpaszyeTcs 3aTteM B WHACKC. OH HCITOJIB3YeTCsl B UCCIICOBATEIIECKOM
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WIH ONepaTUBHOM pexume B Oonee ueM 70 crpanax. PazpabGorumkamu ssisitorcss T.b. Makku,
M.JTx. Hoycken u JIx. Knstiter (Yuuepcuter mrata Komopano, 1993 r.) [14].

Jns  ompeneneHWs: WHTEHCHBHOCTHM 3acyXM Ha OCHOBaHMM 3HadeHud SPl  MoxHO
UCIOJIb30BaTh KPUTEPUH, IPUBEICHHBIE B Tabnuue 1.1.

Tabmuma 1.1 — Kputepun olieHKH yBIIaXHEHUS U 3acyxu 1o SPI

3HaueHue XapakTepucTuka 3HaueHue XapaKTepucTuka
2,0 u BbIIIIE AKCTPEMATILHO BIAXKHO 0...-0,99 c1aboBBIpaOKEHHAS 3acyXa
1,5-1,99 OYEHb BIIAYKHO -1,0...-1,49 yMEpeHHas 3acyxa
1,0-1,49 YMEPEHHO BIIAYKHO -1,5...-1,99 CWJIbHAS 3acyXa
0,99-0 cnaboe yBIaKHEHHE —2 ¥ MEHee HKCTpEeMalIbHAs 3acyXa

[Iporpamma pacuera SPl umeercs B Bepcun Windows/IIK u Moxer OBITh 3arpyxena
oecrutatHo. [locnennsis Bepcus mporpammbl SPI (SPI_SL 6.exe), moctymHbl 1o anpecy: http://
drought.unl.edu/MonitoringTools/DownloadableSPIProgram.aspx. Ona Obl1a CKOMIOWJIMpPOBaHA B
C++ s 11K, u B Hee BKIItOUYCHBI Bce OuOmmoTeku [14].

OneHKy BIaroo0eCnedeHHOCTH CEIbCKOXO3SMCTBEHHBIX KYJIbTYP B TEPHOJ MX AKTUBHOU
Beretanuu (Maii—aBryct) MOKHO MPOBOIUTH MO KOdPPUIMEHTY yBIakHeHUs K, mpeanoskeHHBbIH
C.C. baiimonanoBeiM [15], mo ananorun xosdoummentos ysnaxuenus JI.C. Kenpuenckoi, [I.A.
Bbpunkena, C.A. CanoxuukoBoii u KO.M. Yupkosa [1, 6, 8, 10]. Jlns ycmoBuii KaszaxcraHa
KOO(QQHUIHUEHT aKKyMYJSIUH OCaIKOB 3a XOJOAHBIM mepuon pasusiercs 0,5, a kodpumueHt
MepEeBOASAIINMI TeMIEpaTypy BO31yXa B ucnapsemMocTb pasusercs 0,12:

PELDNTED IS (1.14)
012> T, ,
rae Y Ri1-4— CyMMa 0CagKoB 32 HOSOPb—ampeb;

> Rs g — cymMa ocaJkoB 3a Maii—aBrycr;
> Tsg— cymMMa TemmepaTyp Bo3ayxa 3a Maii—aBrycr.

311ech cymMMa 0Ca/IKOB 3a HOSIOpb—aIipesib KOCBEHHO XapaKTepHU3yeT 3amachl BlIaru B MOYBe Ha
Hayajio Mas (Mepuojl ceBa KylbTyp), a CyMMa TeMIIepaTyp BO3/yxa 3a Mali—aBryCT — UCIapsEMOCTb
3a BereTalMoHHbIi nepuo. Takxe K, B onpeneneHHo cTeneHn MOXeT XapaKTepu30BaTh U OOIIYIO
3acyxy (aTMochepHO—TIOUBEHHAs 3acyXa).

B Tabauue 1.2 mpuBeneHBl KPUTEPUM OLIEHKU BIIaroo0ECHeueHHOCTH BEreTallMOHHOTO
nepuoja ¢ moMoulbo kodpduiuenta ysnaxuenus K, nns reppuropun Kazaxcrana.

Tabnuna 1.2 — Kpurepun oneHkr BIaroo0ecrnedeHHOCTH BEreTallMOHHOTO MEPHO/ia C TOMOIIBIO
koddduimenTa yrnaxkuenus K

K BnaroobecreueHHOCTh VBIaXxHEHHOCTH
<0,20 CyX0 cyxas
0,20 — 0,39 | cunbHBIN 1eUIUT BIaru CHJIBHO 3aCyILIUBAs
0,40 — 0,59 | ymepeHHBIN geUIAT BIaru YMEPEHHO 3aCyILTHBasI

0,60 — 0,79 | HemocTaTo4Has BIaroo0ECeYeHHOCTh | c1abo0 3acylnIiBast
JOCTAaTOYHAs, HO HE YCTOWYHMBAst

0,80 -0,99 cnabo yBIaKHEHHAS
BJIAr000ECTICYCHHOCTh
1,00-1,19 | ontumanbHas U yCTOHUYHBAsK YMEPEHHO YBIKHEHHAS
1,20 — 1,39 | BrarooOecIie4eHHOCTh OOUJIPHO yBIXKHEHHAS
>1,40 M30BITOK BIIaru M30BITOYHO YBIIAKHEHHAS
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1.4 MeToabl OLleHKH He0JIArONPHATHBIX MOTOAHBIX SIBJICHUH

JUis cesbCKOTO XO34HCTBA OOJIBLIYIO OMNACHOCTh MPEACTABISAIOT CIEAYIOLIME IOrOJIHbIE
YCIJIOBUS U SIBJIEHUS: 3aCyXH, CYXOBEH, IEPEYBIAKHEHHUE I10UYBBI, 3aMOPO3KH, CUJIbHBIE JIUBHU, TPpajl,
CUJIbHBIE BETPBI, IbUIbHBIE OYpHU, CUIbHBIE MOPO3bI U T.].

CaMbpIMM pacnpoCTpaHEHHbIMU U onacHbIMU B KazaxcTane sIBISIOTCA 3aCyXd M CYXOBEH.
AnHanu3 HeOJaronpusTHBIX arpoOMETEOpPOJIOTHUECKUX SIBJICHUH, BBI3BAaBLIME 3HAUYUTEIBHOE WIIH
IIOJIHOE YHUUYTO)KEHHE CEJIbCKOXO035ANHCTBEHHBIX MOCEBOB Ha Teppuropun Kasaxcrana mokasai, 4ro
noJi atMoc(epHO M TMOYBEHHOM 3aCyXHM COCTaBiisieT 0Kojo 80%, JMBHEBOrO JMOXIS U Ipajaa —
14%, 3amopo3ku — 2%, nepeyBiIaKHEHUs MOYBBI — 2%, CUIBHBIX MOPO30B U CHJIBHBIX BETPOB — 10

1% [16].

3acyxa

3acyxa — NPUPOAHOE SIBJICHUE XapaKTEPU3YIOLIUECSH UINTEIbHBIM OTCYTCTBHUEM OCAJKOB,
MOBBIIIEHHBIMU TEMIIEPATypaMM BO3JlyXa M IO4YBBI. B KOMIUIEKCEe 3TO HNPUBOAMUT K HUCTOLICHUIO
BJIard B NIOYBE, HAPYIICHUIO BOJHOTO OanaHca pacTeHU U HeH0O0py yposkas WM K THOETH BCEro
noceBa. PaznuuaroT Tpu THma 3acyxu: aTMmocdepHas, MOYBeHHas U oOmas (aTMochepHo—
IMOYBCHHA).

ATMocdepHas 3acyxa XapakTepusyeTcs YCTOHYMBOM aHTHUIMKIOHAIBHON MOromoil c
JUTUTEIIbHBIM O€3/10°KTHBIM TIEPHOJIOM, BRICOKOM TEMITEpaTypoi U OOJBIION CYyXOCThIO BO3TyXa.

ITouBeHHas 3acyxa BO3HMKAET B Pe3yJibTaTe YCUJICHHOI'O MCIIApPEHUs, KOI'Jla 3amachl BJIard B
[IOYBE CTAHOBUTCS HEAOCTATOYHBIM Il HOPMAaJIbHOT'O Pa3BUTHUS PACTEHUH.

B 3aBucuMocCTH OT BpeMeHHM rojia pa3jindyaioT BECEHHHE, JIETHUE U OCEHHUE 3acyxy. BeceHHue
3acyXyd OCOOEHHO OIacHBI JUIsl PAHHUX 3€PHOBBIX KyJbTyp. JIETHHE 3aCyXW NPUUYUHSIOT CHUIIbHBIN
Bpell KaKk paHHUM, TaK M TO3JHUM 3E€PHOBBIM MU JPYTUM OJHOJIETHUM KYyJIbTypaMm, a TakKkKe
IUI0J0BBIM pacTeHusM. OcCeHHuE 3acyXW OmacHbl Ul BCXOAOB O3MMBIX KyiabTyp. HauOoiee
ryOUTENIbHbBI BECEHHE—JIETHUE U JIETHE—OCEHHHE 3aCyXH.

Hano otmeTuTth, 4yTO MOHATHE «3acyXa» HEIMPUMEHMMO K pailoHaM C 0€3/10:KIHBIM JIETOM U
KpaifHe MaJIbIM KOJMYECTBOM OCAJIKOB, I'Jle KIMMAT OYEeHb 3aCyLUIMBBINA M 3eMiIe/iene BO3MOKHO
TOJIBKO MIpH OpolIeHnu (Hanpumep, nmyctbinu Caxapa, ['o6u, Kei3suikym u ap.).

3acyxa OTHOCHUTCS K YMCIY CTUXMHHBIX O€/ICTBHI. YUeHble CUNTAIOT, 4TO nMpumMepHo 15% ot
o01Iero ypoHa, HAHOCUMOT'O CTUXMMHBIMHU O€ICTBUSIMH, IPUHOCUT 3acyXa. 3acyxa IpPUBOIUT HE
TOJIBKO K TMOETN pacTUTENIbHOCTH, TaKKe M K MaJieXy CKOTa, K roJofy, 3a4acTylo M K rudenu
JIIOJIEN.

BosnukHoBeHne 3acyxu B Kazaxcrane cBsi3aHbl C OCOOEHHOCTSAMH OOLIEH HUPKYISIUU
atMocdepsl. B cootBercTBUM ¢ paboramu M.X. Baiigana 3acyxa MOXKET yCTaHOBUTBHCS MOUYTH Ha
Bcell Teppuropun KazaxcraHa, Korna aHTUIMKIOHBI A30PCKOTO MTPOUCXOXKACHUS TIEPEMELIAOTCS C
3amaja Ha BOCTOK, cO3/]aBasi IIOJIOCY BBICOKOI'O JIaBJICHHS, OXBaTbhiBas BCIO TEPPUTOPHUIO
pecnyOnuku. I'eorpaguyeckas pa3zoOLUIEHHOCTh aTMOC(EPHBIX 3aCyX MPOSIBIIAETCS MPU BTOPKEHUU
apKTHUYECKOr0 BO3/yXa C ceBepa WIM ¢ ceBepo—3amaja (¢ akBaropuil bapenueBa m Kapckoro
Mopeif) 1 GOpMHPOBAHUS MOIIHOTO aHTULUKIOHA. Eciau apkruyeckuil Bo3nyx ¢ Kapckoro mops
MoCTynaeT Ha Teppuroputo 3amanHol CuOupH, CTallMOHApHBIN AHTUIUKIOH (OpMUpPYETCS HaJ
HEHTpaJIbHBIM U BocTouHBIM Kazaxctanom. CrieoBaTensHo, aTMOC(epHas 3acyxa Ha0Ito1aeTcs Ha
BocToke Kaszaxcrana. 3amaj pecnyOnMKU B 3TO BpeMs IMOJBEPKEHbI NEUCTBHIO LUMKIOHOB. Eciu
apKTHUYECKHUI BO3J1yX BTOpraercs ¢ akBaropuu bapennesa mops Ha 3anagHyro dacTe Poccun, IEHTp
CTAllMOHAPHOI'0 aHTUIIMKIIOHA pacrojaraercs HaJl YpaaoM. COOTBETCTBEHHO 3acyxa HalOIto1aeTcs
Ha 3amnaje pecryonuku [17].

Kak He cymiecTByeT yHHBEpPCAJILHOTO ONpENENICHUs MOHATUS 3aCyXH, TaK HE CYILECTBYET U
€IMHOTO0 MHJEeKCa WM TO0Ka3arens, KOTOpBbIH Mor Obl XapaKTepu3oBaTh BCE THUIBI 3acCyX,
KJIIMMaTHYECKUX PEKUMOB U CEKTOPOB, MOJBEPraloOlUXCcs BO3IEHCTBUIO 3aCyXHU, U MPUMEHATHCS K
HuM [18]. B cripaBounnke BMO [18] onmcanbl OCHOBHBIE HHJCKCHI U ITOKA3aTeNN 3aCyLIUTUBOCTH,
HCIOJIb3YEMbIE CETOHS B MHpE.

[IpsiMbIM U GoJiee Ha/IEKHBIM MOKa3aTeJIeM 3aCyXH SBIISETCS 3amachl MPOJYKTUBHON BJIaru B

14



nouBe. HuwxHss rpaHuiia ONTUMAIbHOW BIIQXXHOCTH TOYBBI JUISI PA3JIMYHBIX IOJEBBIX KYIBTYP
coctraBmsier 70-75% oT HamMmeHbIed mojeBod Biaroemkoctu mouBel (HIIB), a mist oBomrHbIx
KyabTyp — /5-80% ot HIIB. CHukeHue BIaKHOCTH MaxOTHOTO cjost mouBkl (20 cM) 10 9 MM u
MEHEe, a METPOBOTO CJIosl — MeHee 60 MM cunTaeTcs Hadanom 3acyxu [11, 19].

B HammonansHOlM ruapomereopoiorunueckoit cinyxoe Kazaxcrana (PI'TI «Kasrugpomer» MD
PK) nns onpenenenust atMocepHbIX U MOUBEHHBIX 3aCyX MCIIOJB3YIOTCS 3allachl BJIAard B MOYBE,
pa3IMYHOE COYETaHHE MaKCUMAJIbHOM TEMIIEPATypbl BO3yXa, OTHOCUTEIbHON BIaKHOCTH BO3/1yXa
U KOJIMYECTBA OCAJKOB.

Hanpumep, atmocdepHas 3acyxa, OTMEUArOIasicsl B MO3IHEBECEHHUHN U paHHEOCCHHUN (Mai,
CEHTSIOpb) MEepUOIbl XapaKTePU3yeTCs OTCYTCTBUEM CYILIECTBEHHBIX OCaJIKOB (MEHEe 5 MM) 3a CPOK
He MeHee 30 cyToK nmoJpsi pu MakCUMalbHOU TemmepaType Bo3ayxa Belie 20°C 1 MUHMMaJIbHOU
OTHOCHUTEJIbHOM BIaXHOCTH Bo3ayxa MeHee 40%. B roxHbIX pernonax KazaxcraHa MuHUMasibHas
OTHOCUTEJIbHAS BIIAYKHOCTh BO3/lyXa JOJIKHA COCTABIIATh MeHee 35%.

ATMocdepHass 3acyxa, oOTMevaromasicsi B JIETHUW (UIOHb, WUIOJb, aBryCT) MEPHOL
XapaKTEPU3YIOTCS CIACAYIOIMMHI KPUTEPUSIMU:

— B Teuenue 30 cyTOK MOJPsA MpU MaKCUMalIbHOM TemmepaType Bo3ayxa ot 25 1o 30°C (ue
6onee 25% MPOMOIDKUTEIILHOCTH IEPUOJia BO3MOXKHO Haluume Temieparypbl Himwke 25°C) u
MUHHMMAaJIbHOW OTHOCHUTENIbHOM BIAXXHOCTH Bo3ayxa 35% u MeHee;

— B TEYEHHE 15 CyTOK moIpsa mpu MakCUMaJIbHOW Temreparype Bo3ayxa oT 30 mgo 35°C u
MUHUMAJIBHOW OTHOCUTENIbHOM BIakHOCTH Bo3ayxa 30% u MeHee;

— B TeueHue 10 cyTok moapsii mpu MakcUMaJbHOW Temriieparype Boszayxa 6onee 35°C u
MUHHMMaJIbHOW OTHOCHUTEJIbHOM BIaXHOCTH Bo3ayxa 30% u MeHee.

B nerHmii mepuoj modBeHHas 3acyxa CUMTACTCS HACTYNHUBIIUM, eciu He MeHee 30 CyTok
noapsiA 3anackl mpoaykTuBHO# Biaru (3I1B) B maxotHom cioe mouBbl (0—20 cM) COCTaBIsIOT HE
6onee 10 MM i He MeHee 20 CyTOK, eclii B HavyaJle 3aCyIUTUBOTO MEPHO/Ia 3a1ackl MPOyKTUBHOM
Bnaru B cioe nouBbl 0—100 cm Obutn MeHee 50 M.

BecHoit u B Hawasie jera (MIOHB), KOTJa 3amachkl MPOAYKTUBHON BJIard B TOYBE OCOOCHHO
BaYKHBI JJISI Pa3BUTHSI CENIbCKOXO3SIICTBEHHBIX KYIBTYP, MOYBEHHYIO 3aCyXY MOKHO OIPEAETUTH O
CJIEIYIOIIUM KPUTEPHUSIM:

— B TeYeHue 3—X JeKaJ 3amachl NPOAYKTHUBHOM BJIard COCTaBIsIM B cioe mouBel 0-20 cMm
MeHee 25 MM, B cioe ouBbl 0—100 cm — menee 100 MM (ceBepHas yacth Kazaxcrana);

— B TeYeHHue 3—X JIeKaJ 3amachl MPOJYKTUBHOM Biaru cocTaBisiiu B cioe noussl 0-20 cm
Menee 20 MM, B cioe mouBbl 0—-100 cm — menee 80 MM (1ieHTpanbHast yacTh Kazaxcrana).

— B Te€YeHue 3—X JEeKaJ 3amachl MPOAYKTHBHOM BJIard COCTaBISUIM B cioe nmouBsl 0—20 cMm
MmeHee 15 MM, B cioe mouBsl 0—-100 cm — MeHee 60 MM (3emielenbUecKiue TEPPUTOPUHU FOKHOU
MTOJIOBUHBI PECTTYOIMKHU, TIPU YCIIOBUU OOTAPHOTO 3EMIICIEIINSA).

OpnHako Bce 3TH NPEJI0KEHHBIE METO/IbI HE BCETJa BBISBISIOT 3aCyXy, U HE B TOJIHOM Mepe
OTpaXKaloT BIUSHUE 3aCyXH Ha MPOJTYKTUBHOCTH CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp. MOXKHO CKa3aTh,
YTO HE CYUIECTBYET OJHOTO YHUBEPCAJIBHOTO METOJa WJIM HWHJIAEKCAa, MPUTOAHOTO ISl BCEX
MPUPOHBIX 30H. KpoMe TOro, BO3HUKAET HEOOXOIUMOCTh OIEHKH CTETICHH 3aCyXH M €€ BIUSHUS
Ha TMPOAYKTUBHOCTb CEIIbCKOXO3SIICTBEHHBIX KYJIbTYP OTHOCUTEIBHO KIMMATUYECKUX HOPM
KOHKPETHOTO peruoHa (C yderoM OWOKIMMaTH4ecKoro mnoTeHnuana). CpeaHue ycIoBuUs
YBIQKHEHUS pErHoHa C YMEPEHHBIM OHOKIMMATUYECKUM IOTCHIIMAIOM MOXET OBITh
HEJIOCTAaTOYHBIM JIJIs1 PETHOHA C BHICOKUM OMOKIMMATHYECKUM TOTeHITManioM. Hampumep, ycioBue
YBIIQKHEHUS! aHAIOTMYHOE CPEAHEMHOTOJETHHM 3HadeHusM 3anagHo—KazaxcraHnckoil obmactu,
MOJKET BBI3BaTh 3HaUYMMOE CHIKeHue ypokas B CeBepo—KazaxcTaHckoil 001acTi, COOTBETCTBEHHO
TaM OHO OyeT BOCIPUHHUMATHLCS KaK 3acyXa.

Ha mnpaktuke Takke HCHOIB3YIOTCS pacyeTHbIE METONBI OIEHKH 3acyxu. JIyisi pa3HbIX
MPUPOIHBIX YCIOBUN MUMEIOTCS pa3sHOOOpa3Hble WHIEKCHI OIEHKU YBIKHEHUS TEPPUTOPHH WU
3acyxu. Hamnpumep, B KayecTBe OIIEHKH aTMOC(GEpHOM 3acyXxd MOXHO HCIOJb30BaTh
runporepmuueckuii  koappumment I[.T. CenguunoBa (I'TK), xosddunmentsr yBraxHeHus
J.N. IHamko (Md), TT.U. Komockosa, A.B. Ilpoueposa, H.H. Meanosa, JI.C. KenbuyeBckoi,
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J.A. bpunkena, C.A. CanoxuukoBoid u KO.U. Yupkosa, nokazarens 3acynumBoctu J.A. Ilens,
CTaHAAPTU3UPOBAHHBIN WHJEKC ocankoB (SPI) u T.1.

OO01yro 3aCyXy MOXKHO OIICHHTH C IMOMOIIbI0 K03 duimeHToB ypnaxuenus E.C. YiaHoBoii,
H.B. Bosa, a taxxe baiimonanosa C.C. [6, 8, 11, 15, 19].

Takxe 1 MOHHTOpPUHTa aTMOC(EPHO—TIOYBEHHBIX 3aCyX MOXHO HCIOJIb30BaTh
arpomeTeoposiorndeckuii koadduiment ypnaxkuenus (AKY), Bxmouaronuii B cebe I'TK u 311B
[20]. B Poccun s exenekagHOr0O MOHHUTOPHHTA 3aCyXd YCICIIHO TMPUMEHSETCS CHCTeMa
KOMIUIGKCHOM OIICHKM 3aCyX W 3acCyILIMBBIX sBICHHH, pazpaboranHas B ®I'BY «BHUUCXM»
Pocrunpomera. B cucteme 115t OlieHKH 3aCyXH UCTIONB3YIOTCs 8 mokasateneit, Bkiatodas [ TK, Md u
311B [20, 21].

Takxke 0000IIEHHBIM KPUTEPHEM 3aCyXW CUHUTACTCS YPOBEHb CHWKCHHS YPOKAWHOCTH
OCHOBHOW CEJIbCKOXO3SIMCTBEHHOM KYJIBTYPhl. YPOXKaHHOCTh B KaXKJIOM KOHKPETHOM TOXY
dbopMupyeTcsi TOJ BO3ACHCTBHEM KOMIUICKCa (AKTOPOB, KOTOPHIE MOXHO pa3fciuTh Ha JIBE
COCTaBJISIOIIHE: YPOBEHD KYJIbTYPhI 3eMJIC/ICIHS U MOTOIHbIC yeinoBwus [16, 22].

B pa6ote [16] Baitmonanoseim C.C. Oblia mpoBeicHa OIICHKa 3aCyXH 110 CpeHel 001acTHON
ypoxkaitHOCTH sipoBOM nieHuusl 3a 1966—2010 rr., Ha OCHOBE pacueTa rnoka3areis J0JIM NOToAbl B
(dhopMUpOBaHHUH ypOKasi, IO § OCHOBHBIM 3epHOceomuM obnactsm Kazaxcrana.

[Tokazarenr nonu moroAbl B (OPMHUPOBAHHM YypOKas OIPEAETseTCs KaK OTHOIIECHUE
OTKJIOHCHHSI YPOXKAHOCTH OT TPEHIbl Ha CPEIHEE TPEHIIOBOE 3HAUECHHME, M PACCUMTHIBACTCS IO

bopmyre:
dp = (3=) 100 (1.15)

T

rae dP — mokasarens 10711 Orobl B GOPMHUPOBAHUHU YpoKasi, B %o,
Y — cpenHsis 006macTHAs YPOKANHOCTS, 11/Ta;
VY — TpeH10BOE 3HaUCHUE YPOXKAIHOCTH, 11/Ta;

Y., — cpenHsist TPEHI0Bask ypO)KalHOCTb, 32 MHOTOJIETHUH TIEPHON, 1/Ta;
100 — ko3¢ punmenT i1 nepeBoia Ha MPOLEHTHI.

Ecnu dP cocrasiser 1o munyc 20%, TO 3acyxa CUMTAETCs CIab0i HHTEHCHBHOCTH, OT MHHYC
20% no munyc 50% — cpenHet UHTEHCUBHOCTH, Oosiee MUHYC 50% — CUITbHON MHTEHCUBHOCTH.

Takum 0Opa3om, Ha OCHOBE MHOTOJIETHUX JTAHHBIX CPEAHEH 00JIaCTHOM ypOKAHOCTH SIPOBO
TIIIEHUITBI MOYKHO OTIPEJICIUTH MPOSBICHNE 3aCYyXHU U €€ HHTEHCUBHOCTh, HA KOHKPETHBIN TOJI.

Opnako HAJAO OTMETHTh, YTO Teppuropuu obOmacteir KazaxcTana WMEIOT 3HAYUTEIHHYIO
MPOTSDKEHHOCTh MO  IIUPOTE, W MOTYT HaXOIUThCS Ha HECKOJbKUX TMPUPOJIHBIX 30HAX.
COOTBETCTBEHHO, Ha TAKOW TEPPUTOPUHU 3acyXa MPOCTPAHCTBEHHO MUMEET Pa3Hyl0 MHTEHCHUBHOCTbD.
[Toatomy st Oosnee MOAPOOHOrO aHaiaM3a MPOCTPAHCTBEHHOTO pACHpENEeHHs] 3acyXu
HeoOX0IMMBI TaHHBIE Oosiee Menkoro MaciiTaba. Hampumep, mo MeTeopoIornueckiuM CTaHIUSIM.

B pa6ore [14] roBopuTCs, 4TO 3acyxa JOJDKHA pacCMaTPUBATHCS B KAUYECTBE OTHOCHTEIBHOTO,
a He aOCOJIOTHOTO COCTOSIHUA. 3aCyXU SIBISIOTCS PETMOHAIBHBIMH IO CBOEH MPOTSHKEHHOCTH, U
KK PEernoH 00J1alaeT OCOOBIMH KIMMATHUYECKUMHU XapaKTEPUCTHKAMH. 3aCyXH, KOTOPHIC
MIPOUCXOJISIT HA CEBEPOAMEPUKAHCKUX Benukux paBHUHAX, OyIyT OTIMYATHCS OT TEX, KOTOPHIE
HaOmoal0TCcsd B CeBepO—BOCTOYHOM bpasunum, roxkHoil uactw Adpuku, 3amanHoil Eporme,
BOCTOYHOU ABcTpanuu win Ha CeBepOKMUTANCKON paBHHMHE. B KaXIoM U3 3TUX MecT 00BeM,
CE30HHBIN XapakTep U (opMa 0CaIKOB 3HAUUTEIHHO OTIWYAIOTCS JIPYT OT JIpyTa.

MHoroneTHsis TNpakTHKa I[OKa3ana, 4YTO JJIg OLEHKH 3acyxu B ycioBusx Kazaxcrana
HauOoyiee MOAXOMANIUM  sBisieTcs:  TuapoTepmuueckuii  kodddumument [.T. CensauHOBa,
paccuntanHbii 3a nepuoa Maii—aBryct (I'TKs_g) [16, 23].

B ycnoBusix Kazaxcrana mjisi OIEHKH 3aCYIUIMBOCTH KJIMMAaTa WM WHTEHCUBHOCTH 3aCyXH
MOJKHO Hcnonb3oBaTh kpurepun [ ' TK, mpuBenenusie B Tabmuie 1.3.
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Tabnuma 1.3 — Kpurepun ornieHKr 3aCyniuimBOCTH BeretanmoHHoro nepuoga mo ['TKs g
I'TKs g 3acylnuIMBOCTb
<0,40 CWJIBHO 3aCyIIUTHBO
0,40 - 0,59 | ymepeHHO 3aCyNIIIMBO
0,60 -0,79 | cmabo 3acynuInBO
>0,8 HE 3aCyIUTHBO

B pabore [23] Ha ocHOBe cpemHemHoroseTHux 3HadeHuii ['TK 3a maii—aBrycr ObLIO
MpOBeIeHO 0000IIeHHOEe 30HUpOBaHKUEe Beeil Tepputopun KazaxcraHa 1o 3acyluIMBOCTH KJIMMATa.
[To KIMMaTHYECKOW 3aCyNUIMBOCTH BETETAllMOHHOTO MEPHOMAA BCS TEPPUTOPHUS PeCIyOIHKH ObLia
10/ipa3/iesieHa Ha 4 30HBI.

CyxoBeii

CyxoBelt — CIIO)KHOE MOTOJHOE SIBJICHHE, BO3HHUKAIOLIEe MPH CKOPOCTH BeTpa Ooiee 5 m/c,
BBICOKOH TemImeparype Bo3ayxa 6osee 25°C u HU3KOM BlIaxkHOCTH Bo3ayxa menee 30% [11, 19, 24].
B oTnnume oT 3acyxu CyXOBeH, Kak IPaBHJIO, HEMPOJOJKUTEIbHBI (OT HECKOJIBKMX 4YacoB J10
HecKONbKuX cyTok). llog Bo3gelicTBUeM CyXOBeeB MPOMCXOAMT HWHTEHCHUBHOE HCHApeHUe
IIOYBEHHOH BJlary, HapylleHUe BOJAHOrO OanaHca pacTeHUM U 00e3BOKMBaHUE TKaHeW pacTeHuil. B
pe3ynbTaTe BO3JEHCTBUS CYXOBES 3aChIXalOT M MOTMOAIOT PacTeHUs, Jaxe MPH JOCTATOYHOM
3armace BJIard B IIOYBE, TaK KaK KOpPHEBas CHCTEMa HE YCIEBAET M0JaBaTh B HA3€MHYIO 4acTh
J0CTaTOYHOE KOMU4eCcTBO BO/Abl. CyXoBer HaOIIOJAI0TCS B OCHOBHOM BECHOI U JIETOM B CTEIIHON U
necoctenHo 30Hax 3emHoro mapa. Cyxue BeTpbl 0o0pa3yroTcs B pe3ynbTare TpaHchopmanuu
BO3YIIHBIX MacC apKTUYECKOTO MPOUCXOKICHHSI UM BBIHOCA BO3/1yXa C palOHOB MTyCTHIHb.

CyxoBell Henb3s paccMaTpuBaTb B OTPBIBE OT BCEr0 KOMIUIEKCA METEOPOJIOTMYECKUX
yCIIOBUH, CBSI3aHHBIX C OoJjiee KPYMHBIM sIBIeHHEM — atMmocdepHor 3acyxoi. O0a 3Tu sBIIEHUS
TCHETHYECKHU CBSI3aHBI U BBI3BIBAIOTCS OJHUMHU M TemH ke ¢paktopamu. B.K. IBaHOB cumraer, 4To
pa3nenaTh CyxOBeH U 3acyXy HEBO3MOXKHO HU C MPAKTUYECKOM, HU C KIMMATOJIOTMYECKOM, HU C
reorpaguyeckoil Touek 3peHuil. [loaToMy npu arpomMeTeoponoruueckoM o0CIy KUBAaHUU CETbCKOTO
X03sICTBa HEleslecoo0pa3sHO pa3pblBaTh €CTECTBEHHBIM TPOLIECC, HUMEIOIUH JIB€ CTaaMH,
B3alMOCBS3aHHbIE U B KaKOI—TO Mepe 00ycllaBIMBarolue Ipyr Apyra, Ha aTMOC(HEpHYIO 3aCyXy U
CYyXOBEH.

BonbivHCTBa yUeHBIMH B OCHOBY OIPEJIEICHUS CYXOBEEB IOJIOKEHO Pa3IMYyHOE COUYETaHUE
BBICOKOI TEMIIEPATYpPbl, HU3KOW OTHOCHUTENBHOM BIQXKHOCTH U ONPENEIIEHHON CKOpocTH BeTpa [11,
19, 24]. OCHOBHBIM KPUTEPHEM CYXOBes SIBIISICTCS COUETaHHWE TeMITepaTypsl Bo3ayxa Bbiie 25°C,
HU3KOW OTHOCHTENBHOM BIaXKHOCTH Bo3ayxa meHee 30% U BeTpa co CKOpPOCThIO 5 M/c M Ooree.
Pa3Hble aBTOpBl U1 pa3iMYHBIX HPUPOJHBIX 30H JAIOT pPAa3HOE COYETaHME OTHUX Tpex
MeTeopoJiorndeckux nokasareneit. st ycnosunii Kazaxcrana E.M. byunnckuit u H.®. Camoxsaiio
MpeAJIaraloT CIEAYIONINE KPUTEPUHU: TemIeparypa Bo3ayxa Bbime 25°C, HuU3Kas OTHOCHTEIIbHAs
BIIQXKHOCTH BO3ayxa MeHee 20%, ckopocTh BeTpa 5 m/c u 6onee, a mpu temmeparype 30°C Gonee —
CKOpPOCTbh BeTpa 3 M/c u boee.

I''T. CenstuunoB (1930 r.) mpe/uiaraet cYUTaTh CyXOBEHHBIMU JIHU C CYTOYHBIM HCIIApEHUEM
no ucnapurento Bunpae (ucmapseMocThio) 8 MM u Oosiee. OH pacleHUBAET TaKyl BEITUYUHY
UCTapsIeMOCTH, KaK «BPEJIHOE SIBJICHHUE», YKa3bIBas, YTO OHA HEPEIKO HaOJIroJaeTcs MpH cpeiHei
OTHOCHUTENbHON BiiakHOCTH BbIlIe 50% 3a CyTKH, HO WJIM MPH MOBBIIIEHHON CKOPOCTH BETpa MU
IpU BBICOKOW Temmeparype. BecHoi M oceHblo Takas HCIapsieMOoCcTb OOBIYHO HaOMIoNaeTcs Mpu
cpenHei cyrouHoi Temmeparype Huxke 20°C, HO TIpU CHIBHOM BETPE WM HHU3KOW BIAKHOCTH
Bo3ayxa. I.T. CenssHUHOB OYE€HBb YJaUHO BBIPA3UJ TO OCHOBHOE, YTO XapaKTEPHO JUISI CYXOBEEB —
UX «UCCYIIAIOUIYI0 CUITY», TO €CTh UCMapsieMOCTh, II0Ka3aB MPH 3TOM, YTO OHA MOKET MPOSBISATHCS
IIPY pa3IMYHbIX COUETAHUAX TEMIEPATYPHI, BIAXKHOCTH BO3AYyXa U CKOPOCTH BETPA.

Cormacao wuccnenoBanmsiMm E.A. IlybepOuiuiepa JeHB CuUWMTaeTCd CYXOBEMHBIM, €CIH B
OKOJIONOJYJACHHOE BpeMs AepUUUT BIaKHOCTH Bo3ayxa mpesbimaer 20 MO (cmabwiif), 30 M0
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(ymepeHHbIit) u 40 MO (MHTCHCHBHBIN) MPH CKOPOCTH BeTpa MeHee 8 m/c [25]. Kputepun oneHku
WHTEHCUBHOCTH CYXOBesl IIpUBEACHBI B Ta0uIe 1.4.

Ta6nuua 1.4 — Kputepun olleHKH HHTEHCUBHOCTH CyxoBest [25]

Jedbunura BnaxxHocT Bo3ayxa (rlla) mpu
NHTEHCUBHOCTD CYyXOBEEB cKopocTH BeTpaB 12 - 154
> 8 m/c <8wm/c
Cnabbie 15-19 20-29
CpenHeld ”HTEHCUBHOCTH 20-29 30-39
HNHTeHCcHUBHBIC 30-39 40-49
O4eHb HHTCHCHUBHEIC >40 >50

OueHka TMPOCTPAHCTBEHHOM W BPEMEHHOM HW3MEHUYMBOCTH CYXOBE€d Ha TEPPUTOPUU
Kazaxcrana siBisieTcss MaJION3y4eHHOM CTOPOHOM 3Toro siBjeHus. B pabore JI.E. [Taceuntoka u B.A.
CennukoBa (1983 r) npuBoaNUTCS arpoKIMMaTHUYECKas OLIEHKA CyXOBEEB B CEBEPHOM U 3alaHOM
Kazaxcrane [24]. [To ux maHHBIM, CpeaHee Yucio aHel ¢ cyxoBesmu (d > 20 rlla) 3a mepuon ¢
ampesns 1o oKTs0pb cocraBisier B 3anaaHo—Kaszaxcranckoit m AkTioOmHCKO#M obmactax — 90-50
nuel, B Kocranaiickoi, CeBepo—Kazaxcranckoii, AkmonuHckoi u IlaBaomapckoit ob6nactsax — 50—
40 mHei.

3amopo3ku

3aMOpPO3KOM Ha3bIBAETCsl IOHM)KEHHWE TEMIIepaTypbl BO3JyXa WM IOBEPXHOCTH IIOYBBI
(TpaBoctosi) 10 0°C u HMXKe Ha QOHE MOJOKHUTENbHBIX CPEIHUX CYTOUHBIX TEMIIEpPaTyp BO3ayXa.
3aMOpO3KH OOBIYHO HAOIIOAAIOTCS BECHOM M OCEHBIO (B CEBEPHBIX PETHOHAX M B BBICOKOTOPBSX
Jake JIETOM) IpU aAHTULUKIOHUYECKOM Iorojae, Ha TIpeOHSX IOBBILIEHHOIO aTMOC(EpHOro
TaBIICHUSI, TIPH BBICOKOM 3()(PEKTHBHOM HM3ITY4YEHUH MOJCTHIIAIOIICH MOBEPXHOCTH U IMPH CIIAOOM
BETpE.

B 3aBucumocTH OT BpeMEHU NOSIBICHUS U MHTEHCUBHOCTU 3aMOPO3KH MOTYT YaCTUYHO WJIU
CYLIECTBEHHO IIOBPEIUTH CEIbCKOXO3AMCTBEHHBIE KYJIBTYpBl, IOJHOCTBIO YHMUYTOXKUTH WIIU
CHHM3HTD UX ypoxait [19].

3aMOpO3KM Ha NOBEPXHOCTH IOYBBI BECHOM 3aKaHYMBAIOTCS I103)KE, OCECHbKO HAYMHAOTCS
paHbllle, YeM B BO3JyX€ Ha YPOBHE METEOPOJOTMYECKOW OyIKH, BCIEACTBHE YEro
0€33aMOpO3KOBBIM NepuoJ Ha mouBe okasbiBaeTcst Ha 20-30 1nHeil kopoue, 4yeM B BO3JyXe Ha
BBICOTE 2 M.

Y CTOWUYNBOCTh PACTEHUH K 3aMOpPO3KaM M CTENEHb UX MOBPEXACHUS 3aBUCAT OT MHOTHX
(aKkTOpOB: BpeMEHHU HACTYIUIEHUS, HNHTEHCUBHOCTU U MPOJOKUTEILHOCTH 3aMOPO3Ka, BI/IA, COpTa
U (a3pl pa3BUTHUA PACTEHUM, YCIOBUI BBIpalllUBaHMs, CKOPOCTH OTTaMBAHUS TKAHEH pAaCTEHHH,
MOBPEXKIAEHHBIX 3aMOPO3KOM, U T.11. (Tabnuma 1.5 u 1.6).

Temmneparypa, HUXKE KOTOpPOHM pacTeHUs TOBPEXKAAOTCA WJIM TUOHYT, Ha3bIBaeTCs
KPUTUYECKOW. DTa TeMIeparypa 3aBUCHT OT BHJa U (a3bl pa3BUTHs pacteHuii [11, 24]:

— O3UMBIE, pPaHHHUE SPOBbIE 3EPHOBbIE M 3epHOOOOOBBIE KYIbTYphl B HayallbHbIE (ha3bl
Pa3BUTHs BBIHOCAT KPaTKOBpPEMEHHbIE 3aMOpO3KH 10 MuHyc 7°C. OgHaKo B MEpHOA KOJIOIICHHS
OHHU TOBPEKIAIOTCS yke mpu Temrneparype munyc 3°C, a Bo BpeMs LBereHus npu munyc 1°C. B
(aze MOJIOYHOH CIEIOCTH 3€PHO 3EPHOBBIX KYyIbTyp moBpexaaercs npu munyc 2°C. Ilo mepe
CO3pPEBaHUS YCTOMYMBOCTD 3€pHA K HU3KUM TEMIIEpaTypaM BO3pacTaeT;

— KOpHEIUIOABI, NPAIUIbHBIE W HEKOTOPbIE MAaCIM4YHBIE KyJIbTYyphl B Haudaje pa3BUTHS
BbIIepkUBatoT 10 MuHYyC 5°C, B (haze uBereHus 10 munyc 2°C;

— KYKypy3a, KapTodeib, cos BBIHOCAT Temmeparypy 1o muHyc 2°C, HO B (pa3e 1BeTeHHA
NOBpeXIatoTCs yxe npu munyc 1°C;

— TeIUIoNI0uBEIE pacTeHus (Tpeunxa, pacoms, puc, XJIOMYATHUK, OaXueBhIe) TTOBPEKIAIOTCS
yxke npu munyc 0,5°C;
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— JUIS TUTOAOBBIX M SITOJAHBIX KYJIBTYP 3aMOPO3KH OCOOCHHO OINAacHBbI BO BPEMs LBETCHUS U
oOpasoBanms 3aBsi3u. L[BeTkn M miomoBasi 3aBsi3b moBpexaaroTcs npu MuHyc 1-2°C. 3akpbIThie
OyTOHBI BBIJICPKHUBAIOT 3aMOPO3KHU 10 MUHYC 4°C.

Tabmuua 1.5 — YCTOHYMBOCTD CEIbCKOX03HCTBEHHBIX KYIBTYpP K 3aMOpPO3KaM
(mo B.H. CrenanoBy, 1948) [11]

KynbTypa

Haugaio MOBPCIKACHUA U YaCTUIHAA

ru6ens (°C)

O

I'uGenp GonbIIMHCTBA pAaCTEHUI

Bexonpr \ L[BeTeHHel Co3speBanue

Bexogpt \ L[BeTeHHeI Co3peBanue

Hawnbonee ycToiunBbie K 3aMOPO3KaM

SIpoBas nuieHuna 9--10| 1--2 2--4 -10--12 -2 —4
Osgec 8--9 | -1--2 —2-——4 —9--11 —2 —4
STumeHpb -7--8 | -1--2 2 -4 -8--10 —2 -4
UYeuesuria —7--8 | -1--3 — -8 --10 -3 —
[opox -8--9 -3 -3—-4 —8--10| 3--+4 —4
Y CTONYMBBIE K 3aMOPO3KaM
Jhommi 7--8 -3 -3 8--10| 3-4| 3--4
MHOTOJICTHU
Buka sipoBast -8--9 | —2--3 —2— -3 -8--9 -3 -3--4
JIronuH y3komucteii | -5-—6 | —2—-3 -3 —-6--7 | 3--4 -3-—4
BoOb1 S5—--7 | -2--3 — —6——7 -3 -3--4
[MonconHeyHuK -6 -7 -1--2 —2—-3 —7--8 -3 -3
Jlen, koHomst 5--7 | -1--2 —2— -4 -7 -2 -4
CaxapHas CBeKJIa —-6-—7 | 2--3 — -8 -3 —
CaexkJia KopMoBast —-6—--7 | 2--3 — -8 -3 —
MopkoBb, OprOKBa, 6__7 B B 8 B B
TypHEIIC
CpeIHeyCTONYMBBIC K 3aMOPO3KaM
JIronuH XenThIit 4--5 | 2--3 — —6 -3 —
Cosn -3—--4 —2 — —4 -2 -
Penuc —4 — — —6 — —
Morap 3-4 | -1--2 — 4 -2 —
ManoycToiuuBbI€ K 3aMOPO3KaM
Kykypy3a 2--3 | -1--2 —2—-3 -3 -2 -3
Hpoco, copro, 2 2 1--2 | 2--3| 2--3
KapTodelb
HeycroitunBsle K 3aMOpO3KaM
Orypipbl, TOMaTh -1--2 — - -2 — —
I'peunxa -1--2 -1 -15--2 —2 -1 -2
XITOMYaTHUK -05-1 |-05--1 — -1 -1 -
daconn -05--15/-05--1 -2 -1--5 -1 -2
Puc -05--1 -0,5 - -1 -0,5 —
baxueBrie -05--1|-05--1 -0,5 -1 -1 -1
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Tabmuua 1.6 — Kputnueckas remnepaTypa NOBPEXICHHS 3aMOPO3KaMH IJI0JIOBBIX KYJIBTYP
(mo H.W. Cunununoi, 1973) [11]
Kputnueckue reMneparypbl Bo3ayxa, IpU KOTOPIX MOBPEKIAIOTCS
3aMOpO3KaMH pa3IMyHbIC OPraHbl Y paCTCHUN
Bunorpan pacnyctuBirecs nouku (—1°C); nsetku (0°C)

S6nous, rpyma, BUIIHS, | 3aKpbIThie OyTOHBI (—4°C); IBETKH M TUI0A0BBIE 3aBsi3u (—1°C 1o
CIIMBa 2°C)

Kynbrypa

UYepemns OyToHb! 1 11BeTKH (—2°C); miionoBeie 3aBsizu (—1°C)

AOpuKOC, IEPCUK 3akpbIThie OyTOHBI (—2°C); 1BeTKH (—3°C); miogoBsie 3aBsi3u (—1°C)
SrogHuku (mManuHa, | BeTKU U 3aBsizu (—2°C)

KJITyOHHKA)

B pesynbraTe BO3ACHCTBUS 3aMOpPO3KOB IOBPEXKIAIOTCS BETCTATUBHBIC M T'CHEPATHBHBIC
YaCcTH pacTeHUH, HAOIIOIAETCsl OTCTABaHUE B PA3BUTHH, U BCE 3TO MOXKET MPUBECTH K CHIKECHHIO
ypoxasi.

I'po3a

I'po3a — KOMIUIEKCHOE METEOpPOJIOTUYECKOE  SBIIEHUE, IMpEACTaBlsiomee  coOoi
ANEKTpUYECKUE pa3psibl B aTMochepe, COMPOBOKAAEMbIE MOJIHUEH U TpoMOM. ['po3bl 0OpazyroTcs
B MOIIHBIX KYy4€BO—JOXIEBBIX 00Osakax. ['po3pl COMPOBOXKAAIOTCS CHIIBHBIMU IIKBAJTUCTBIMU
BETpPaMH U JIMBHEBBIMU OCAJIKaMU, HEPEIKO I'pajioM. MOJIHUM MOTYT IPUBECTU K THOENH JIOAeH U
CKOTa, JIECHBIM IIO)XKapaM, a TaKXe BO3TOPAaHUIO CO3PEBLIMX IIOCEBOB CEIbCKOXO035AHCTBEHHBIX
KYJIBTYP.

Paznmuarorcst ppoHTANBHBEIE U BHyTpUMaccoBble Tpo3bl. B Kazaxcrane rpo3sl B OCHOBHOM
Habmo1al0Tes B Teruioe Bpems roga. Ouaru HaubombIIel MOBTOPsEMOCTH, ¢ Oosee 25 nHEel B rofy,
HMMEIOT MECTO B FOPHBIX palioOHaX ora, IOro—BOCTOKA U BOCTOKa cTpaHbl. I'po3sl 6osnee 20 nHel B
rony Habmogarotcs B CeBepHoM Kazaxcrane B Kokiierayckoil BO3BBIIIEHHOCTH, B LIEHTPAJIbHOMN U
ceBepo—BocTouHOM vactu Capbl-Apku, a Tarkke B 3anmagHom Kazaxcrane B paiioHe TOpoOB
AxT00e 1 Ypasnbcka. [IoBTOpsieMOCTb I'p03 MUHHMAJIbHA B MYCTBIHSX [26].

CHIBHBIH J0XIb

JloKau CcunTaloTCs ONAcHBIMU SBIICHUSIMU B cllydae, €ciM 3a 12 4acoB UM MeHee HuX
KOJIMYecTBO cocTaisieT 15 mm u 6onee. [lpu gocTrxkenun koauuectsa ocagkoB 50 MM u Ooree, a B
TOpHBIX (ceneonacHbIX) paiionax 30 MM u Oosiee 3a 12 4acOB M MEHBIIIEE BPEMS, JOKIU CTAHOBSTCS
CTUXUITHBIM TUPOMETEOPOIOTUUECKUM SIBJICHUEM.

OdeHb OIMacHBIM SBJISIETCS] CUIIbHBIN JTMBHEBBIN J10%Kb — BbINaZieHHe ocaakoB 20 MM u Oosee
3a mepuoa MeHee 1 daca [27]. CuiibHBIE MOXAM W JIUBHH BBI3BIBAIOT BOJHYIO 3PO3HIO MOYBBI,
MOJIETAaHWE TI0CEBOB M TUOENb CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp, 3aTPYyAHSIOT YOOpKY u
00yCNaBIMBAIOT 3HAYUTENbHBIE TIOTEPH ypoXkasi. B ropHBIX pailoHaX MOTYT BBI3bIBaTh OIMOJI3HU U
Cellu.

Yucino ciydaeB ¢ CHIBHBIMHU JO0XKIAMHU YOBIBA€T C CEBEpa Ha IOI PECHyOJIMKM U BO3pacTaer
P MPOJIBM)KEHUU K TOPHBIM XpeOTaM BOCTOKa U 1oro—Boctoka. Ha kpaiiHeM fore u roro—3amaje
CTpaHbl CHJIbHBIE JOXIM O4YeHb peakH, 1-2 pa3za B 10 mer. Heckomnpko uamie HaOiogaroTcst B
CEBEPHBIX, LIEHTPAJIBHBIX U CEBEPO—BOCTOUHBIX pailoHax Kazaxcrtana. B ropHbeix u npenropHsix
palioHaX CHJIbHBIE JOKIW BBINAJAIOT HECKOJbKO pa3 B roJ. CuibHbIE H0XAH, BBI3bIBAEMbIE
BBICOKMM XOJIOAHBIM ITMKJIOHOM, BBINIaJalOT B OCHOBHOM Ha ceBepe pecnyOnuku. KopoTkue
MHTEHCHUBHBIEC JIMBHU BBI3BIBAIOT MABOJKHM HA MajbIX pEKaX, JIMBHEBBIC NOXKAU — HA CPEAHUX U
WHOT/Ia Ha 0OJIbINMX pekax [28].

I'pan
I'pag — ocanku, BRIIAAAIOININE B TEIJIOE BPEMsI TO/1a U3 MOITHBIX Ky4€BO—/I0K/IEBhIX 00JIaKOB,
O0OBIYHO BMECTE C JIMBHEBLIM JOXKIEM, B BUAC YACTHYCK IIJIOTHOTI'O JibA4d, pa3JIMYHBIX I1O (bopMe n

20



BenM4YrHe. J[naMeTphl rpaJuH B OCHOBHOM ObIBatOT OT 5 MM 110 20 MM. OOBIYHO Tpaj BHIIAAAET B
TeueHrue 3—5 MUHYT u nipoxoAuT ronocoi. [llupuna monockr yamie Bcero ObiBaeT 1-2 kM, qiuMHA —
10-20 ™ [27].

Brimagenue rpaga ¢ nuamerpom rpaauH Oosiee 20 MM NPUHOCHT 3HAUUTENBHBIN yIIepO
CEIIbCKOMY XO3SICTBY. VIHTEHCHBHBIM TpaJ MOXKET YHUYTOXHTH IOCEBBI, NPHUBECTH K THOETH
KUBOTHBIX M MOBPEKICHUIO TEXHUKH, KPBILI U OKOH 31aHui. Hanbonpimii Bpel MpuHOCUT Tpaj B
MEPUO/I LIBETCHUS M CO3PEBAHUS TI0JI0OB CEIbCKOXO35UCTBEHHBIX KYJIBTYP.

Ha Ttepputopun Kazaxcrana B cpeanem HaOmromaercsa 1-3 AHS ¢ rpajoM, MOBTOPSIEMOCTh
rpaja BO3pacTaeT ¢ I0ro—3amnaja Ha CEBEpO—BOCTOK U B CTOPOHY IOpPHBIX pailoHOB. Beinensiorcs
YeThIpE 3HAYMMBIX palioHa TOBBIMICHHON MoBTOpsieMocTH rpana: CeBepHbiii Kazaxcran (1,5 nHs B
rony), Kazaxckuit MmenkoconouHnuk (2 aHsi B Toay), Anrtait (2,5 1Hs B roAy) U CpEeHErOpHBIE Tosica
xpeodToB Unetlickoro Anaray (5 nueit B roay) u Xersicyckoro Amaray (3 nus B roay) u Kaparay
(1,8 nHs B rony). MakcumanbHOe 4nciio AHEN ¢ rpaaoM cocrasiseT 10-20 nHell B AaMaTHHCKON
obtacTH, Ha rore, BOCTOKe U nentpe Kazaxcrana — 1o 8 nHeid, Ha ceBepe — 10 6 mueit B rog [29].

IIb11bHBIE OypH

[TeutbHast Oypsi — TEPEHOC CHIIBHBIM BETPOM OOJBIIMX KOJWYECTB IBUTM W TIECKa B
MPU3EMHOM CIIO€ BO3AyXa, MPUBOAAIIMK K 3HAYUTEIBHOMY YXYALIEHUIO BHIUMOCTU. Ocobo
OTIaCHBIMH SIBJISIFOTCS TBUTBHBIE OypH TPH CKOPOCTH BeTpa Oojee 15 m/c, MpOAOIKUTETLHOCTH
0osee 12 gacoB u Bugumoctu MeHee 500 metpos [27].

CunpHBIC TBUIBHBICE OYpH MPEMATCTBYIOT TPOBEIACHHIO arpOTEXHHYECKUX MEPONPHUATUI
(0OpaboTka MOYBHI, MMOCEB, BHECEHUE YAOOpeHUs, YOOpKa ypoxas), JOMAalT CTeOJH pacTeHUH,
MPUBOASAT K OBPEXKICHHIO U TIOJIETAHHUIO ITOCEBOB.

3HAYUTENbHBII OYar MbUIBHBIX OYpbh PACMONOXKEH Ha CEBEPHOM U IOKHOM MOOEPEkKBIX
Apaiibckoro Mopst. O4ard TIOBBIIICHHOH IOBTOPSEMOCTH OTACHBIX IBUIBHBIX Oyp HMMEIOTCS Ha
tepputopun 3anaaHo—Kazaxcranckoil u ATbipayckoi obnacteil, B KbI3bUIKymMax, B JOJHMHE PEKH
Nne, na BocTOKe o03¢pa bankam u wmexny pexkamu Epruc—Illaran—Illap B Bocrouno—
Kazaxcranckoii obaactu [26].

Metenn

MeTtenu BO3HUKAIOT B YCIOBHUSIX BBINQJACHHUS CHEra WIM PBIXJIOH CTPYKTYPbl CHEXKHOTO
MOKpOBa TpPH CKOPOCTH BeTpa Ooinee 5 M/c. MeTtenu crnocoOCTBYIOT 0Opa30BaHHMIO 3aHOCOB U
YXYALLIEHUIO BUIUMOCTH, 3aTPYIHSAIOT IBUKEHUE TPAHCIIOPTA, a TAKXKE CO3/1al0T HEOIaronpusTHbIe
YCIIOBUS IJIS1 CEJIBCKOTO XO3SCTBA, IPEACTABIAIOT YTPO3Y KU3HH JIFOJIEH.

Bo3nukHoBeHne cuiabHBIX MeTened B Kazaxcrane ompenensieTcss 0COOEHHOCTSIMHU OOIIei
LHUPKYIALMKM  aTMocepbl B XOJIOAHBIA TMEpHOJ] Troja, B YAaCTHOCTH OHHM BO3HUKAIOT IIpU
MPOXOXKJACHUM TIIyOOKMX LMKJIOHOB M UX JIOKOMH, a Takke NpH COMMKEHHH JIBYX
MIPOTUBOMOJOXKHBIX IO 3HAKY Oapuueckux 0Opa30BaHUM (LMKIOHA M AHTHLUKIOHA). CHUIIbHbBIE
METEJIM BO3HUKAIOT U O] BIUSHUEM Oporpaduu, HanpruMep B TOPHBIX IPOXOax.

VHTeHCHUBHBIE METENU CBOMCTBEHHBI CEBEPHOW IMOJIOBHUHE peciyOnauKu. Beinensercs ovar ¢
noBTopsieMocTbio MeTenu Oosiee 40 cyrok B rogy — B Kocranaiickoit obmactu (/lueBckas u
Apxainbik), AkMonuHcKoi (Apmansl 1 Epeiimentay), [TaBnogapckoit (Akrorail) 1 AKTIOOMHCKOM
(Axxap) obmnactu. B meteneBbie ro/ibl B 3TUX palloHaxX KOJIWYECTBO CYTOK C METENbIO JocTUraer 78.
Bonpmas  moBTOpsieMOCTh  MeTeNell He Be3[e  XapakTepusyeT OOJbIIyl0  BEpPOSTHOCTh
BO3HUKHOBEHHsI OYE€Hb CHUJIBHBIX MeTenei. B ceBepHO#l monoBuHE pecryOJUKH OYEeHb BBICOKUM
PHUCK BO3HMKHOBEHHUS CHJIbBHBIX MeTeleil mMeeT MecTo B AKMOJHMHCKON obnactu (llep:kaBUHCK U
EpeiimenTay) [30].

1.5 MeToauka OLleHKH YCJI0BHI NePe3MMOBKH 03MMBIX 36PHOBBIX KYJIbTYP

B XOJIO,[[HBII‘;I nepuon roja B pe3yjibTaTe BO3HGﬁCTBHH He6J'Ial"0HpI/I}ITHLIX IIOTrOAHBIX SIBICHUM
MOTYT HNPOUCXOAWUTH BBIMCP3aHUEC, BBIIIPCBAHUC I1OJ MOINHBIM CHEXHBIM ITOKPOBOM, BBIMOKAHHUEC
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13—3a 3aCTOs BOJbI Ha MOJISIX, BBINMPAHUE U3—3a YEPEAOBaHUs OTTEINEIEN U MOPO30B, IOBPEKICHNE
pacTeHui JeAsSHON KOPKOM, a TaK)Ke 3UMHHI HArpeB U UCCYIIEHHUE 3UMYIOIIUX PACTECHUM.

N3yuyeHuro ycilOBUM IIEPE3UMOBKM DPACTCHUN IIOCBAILLEHBI MHOXECTBO HCCIIEIOBAHUM.
Hanpumep, moxkno ormetruts, ucciaenoBanus ®.®. [dasutas, B.M. Jluuukaku, A.M. lllyneruna,
I'.1. Puxtepa, B.A. Mouceituuka, 3.A. Mumierko u 1.1. [10].

I1.1. KomockoB [1] mo KIMMaTHYECKUM YCIOBUSIM HEPE3UMOBKH O3MMOW IIICHUIIBI
tepputoputo Kasaxcrana nogpasaenser Ha 4 paiioHa:

1) co cpenneli TeMriepaTypoit ssuBaps Hke MuHyc 15°C — nmepe3anMoBKa He o0ecriedeHa.

2) co cpenHel Temneparypoil ssuBapsa Munyc 10-15°C:

a) CpeIHsIsl BBICOTA CHEXXHOT'0 MIOKPOBa B siHBape Bbille 40 cM — nepe3uMoBKa 00eCIeyeHa;
0) cpenHss BBICOTA CHE)XXHOTO MOKpOBa B siHBape Huxke 40 cM — mepe3suMoBKa obecriedeHa
IIPY YCIIOBUU IIPOBEICHMS MEP CHETOHAKOIIJICHUS.
3) co cpenuelt TemmepaTypoii ssuBapst munyc 5-10°C:
a) CpeIHsIsl BBICOTA CHEXXHOT'O MIOKPOBa B siHBape Bbllle 20 cM — Nepe3uMOBKa 00eCIeyeHa;
0) cpenHss BBICOTA CHE)XXHOTO MOKpPOBa B siHBape Huxke 20 ¢cM — mepe3suMoBKa obecredeHa
IIPYU YCIIOBUU IIPOBEICHMS MEP CHETOHAKOIIJICHUSL.
4) co cpenHeii TemrepaTypoi ssuBaps munyc 0-5°C:
a) CpeIHsisl MaKCUMaJIbHAs BBICOTA CHEXXHOI'O MOKPOBa HIKe 50 M — HET BhINpPEBaHMS;
0) cpemHss MakCHMajbHas BBICOTa CHEXHOTO MOKpoBa Bbime 50 CM — BO3MOXKHO
BBIIIPEBAHHUE.

O3uMast pokb 00J1a/1aeT BBICOKOW MOPO30CTOMKOCTBIO, HEeXenmu o3umas mmrenuna. [lo I1.H.
Ko010cKOBY KIMMaTH4YECKUE YCIOBHS MO3BOJISAIOT BO3JENBIBATh O3UMYIO POKb B CEBEPHBIX YaCTAX
3ananHo-Kazaxcranckoii, AktioOuHckoii u Kocranaiickoit oOnacreil, B CeBepo-KazaxcraHckoit
00J1acTH, B 3HAUUTENBHBIX YacTiIXx AkMoiuHckol, IlaBnonapckoii, Kaparanaunckoit 1 Boctouno-
Kazaxcranckoii o0yacTe, a TakKe B F0)KHBIX IPEATOPHBIX paiioHax Kaszaxcrana [1].

B TO e Bpems, COINIACHO PAOHUPOBAHUIO ArpPOKIMMATHYECKHMX YCIOBUH INEPE3MMOBKHU
03UMBIX KyJapTyp Ha Tepputropun CHI' B.A. MouceilunkoMm, yciaoBus Iepe3UMOBKU OLICHUBAIOTCS
KaK O4YeHb IUIOXME Ha 3amaje, ceBepe, B LEHTpe U ceBepo—BocToke Kazaxcrana, kak
YJIOBJIETBOPUTEIBHBIC M XOPOIIHe — Ha fore u BocToke [10].

B Kazaxcrane OCHOBHOW NpPUYMHON T'HOENM CEeNbCKOXO3SHCTBEHHBIX KYIbTYp 3UMOH
SBJIIETCS BBIMEpP3aHHUE PACTEHUM B pe3ysibTaTe BO3JCHCTBUS CHUIBHBIX MOPO30B. B TO ke Bpems
OUEHb BBICOKMI CHEXHBIM IOKPOB B TEIUIbIE 3UMBI MOXET NPUBECTH K BBINPEBaHUIO. Takxke
CWJIbHBIE BETPbl MOTYT BBI3bIBaTh IE€pepaclpesie]ieHHe CHera, orosisisi Oosbluue Iuiomanu. B
ycanoBusix CesepHoro KaszaxcraHa B CBfA3M € IIOCTOSHHBIMM BETpaMH YacTO IPOMCXOIUT
nepepacnpe/iesieHne CHeXXHOro mokposa. [Ipu 3Tom Ha BeTpsHOH cTOpoHE penbeda BbICOTa CHETa
MOJKET OBITh HE BBICOKOM, UTO TAaKXe BIUSET HAa YCIOBHS EPE3UMOBKU O3UMBIX KYJIBTYD.

3UMOCTOMKOCTh 1 MOPO30CTOMKOCTh O3UMBIX KYJIbTYpP 3aBUCUT OT CTEIIEHH OCEHHEH 3aKajlKu
U YCIIOBUH 3MMOBKM. MOpPO30CTOMKOCTb O3MMBIX XapaKTEPU3YETCS KPUTHYECKON TEMIIEpaTypoi
BbIMEp3aHHusl, IpH KoTopoil morudaer 50% u Oosiee TOCEBOB pacTEHUH.

[ToHnxeHnue Temneparypsl Ha ITyOMHE y371a KyLIeHHs pacTeHu (3-5 cM) HuXKe KpUTHUECKON
TEMIIEpPaTypbl BHIMEP3aHUS MPUBOIUT K U3PEKEHHOCTH WJIM TMOJHON TMOEIN O3UMBIX KyibTyp. B
3aBUCHUMOCTH OT 3UMOCTOMKOCTH COpTa M YCJIOBUM OCEHHEH 3aKallKl KPUTHYECKas TEMIEparypa
BBIMEP3aHMsI HAXOAUTCS y O3MMOIO sSYMEHs B Ipenenax MUHYC 13 — muHyc 16°C, y o3umoit
nueHunsl — mMuHyce 18 — munyc 22°C, y o3umoil pxku — MuHyc 20 — munyc 24°C. Ilocne
MHTEHCUBHBIX OTTENeNIel pacTeHUs! MOTHOAIOT U MIPU MEHEee HU3KUX TeMIlepaTypax MOYBbI.

B Ttabmune 1.7 naHel KpUTHYECKHME 3HAYECHUs TEMIIEpaTypbl MOYBBl Ha INIyOMHE Yy371a
KYIICHUSI, MPUBOJALINE K BBIMEP3aHUIO O3MMOM mNIeHUlbl. [l ompeneneHus BO3MOXKHOCTH
BO3/IEJIBIBAHUS O3UMOM MILIEHUIIBI, B KAUECTBE OLICHOYHOM KPUTHUYECKON TEMIIEpaTyphl MOYKHO
B3:aTh MuHyc 18°C. Ilpu temneparype Bbiiie MmuHyc 18°C obecnieunBaercs ycreliHas nepe3uMoBKa
O3UMOH IIICHULIBI.
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Tabmuua 1.7 — Kputnueckue temmepaTypbl IOUBbI Ha TIYOHHE y3J1a KYLIICHHS, IPUBOISIINE K
BBIMEP3aHHMIO 03UMOM MIIECHHUIIBI B 3MMHHUI ieprof [31]

YCIioBHsI OCCHHEH 3aKaJKH Kputnueckas remneparypa Ha riryouHe y3ia Kymienus, °C
O3UMBIX KYIbTYP oT 710
Xopoiue —22 —25
Cpennue -20 —23
[Tnoxue -18 21

OpnHako GakTHyecKuX HaOIIOAEHUH 32 MUHUMAaJIbHON TeMIIepaTypoil MOYBBI Ha TIIyOUHE y3i1a
KyIIEHUs] OYeHb Maylo, 0COOEHHO B ceBepHOW yactu Kazaxcrana. IloaTomMy 4acTo MCHONB3YIOTCS
Apyrue XapakTepUCTUKH, TaKMe KaK, MUHMMalbHas TEeMIIepaTypbl BO3[yXa, BbICOTa CHEra M
riyOuHa MpoMep3aHus oYBHL. TemnepaTypa MoYBbl Ha TITYOUHE y371a KYIICHHUS 3aBUCUT OT BBICOTHI
CHEYKHOI'O IIOKPOBA U TEMIIEPATyphbl BO31yXa.

[Tonmxenue Temreparypsl Bo3ayxa 10 MuHyc 25°C npu mojgHOM OeCCHEXbe MU 10 MHUHYC
30°C mpu BBICOTE CHEXHOI'O IOKPOBAa HIDKE 5 CM 00yClIaBIMBAaeT NOHMKEHHME TeMIIepaTypbl Ha
rIyOMHE y3Jla KYIICHHS pPACTCHHH HIKE KPUTHUSCKON TemrepaTypbl BbiMep3anusi [27]. Takue
HU3KHE TEMIEPaTypbl SBIAIOTCS ONACHBIMU HE TOJBKO JJISl IOCEBOB O3UMBIX 3€pHOBBIX KYJIBTYP U
MHOTOJIETHUX TPaB, TAKXKE U JJIS IUIOJOBBIX JI€PEBHEB U ATOJITHUKOB.

Jis pacTeHui, yIIEAIMX Ha 3MMY HEJOCTaTOYHO Pa3BUTHIMU (O3MMBbIE 3€pHOBBIC, HE
JOCTUTILINE CTaJUU KYIIEHMsI) IOHM)KEHUE TeMIepaTypbl Bo3ayxa Huke MuHyc 15°C npu BbicoTe
CHEYKHOT'O TIOKpOBa MEHEE 5 CM MOXKET HAaHECTH 3HAYUTENIbHBIN yiiepo [8, 11].

JUis OLIEHKM YCIOBHM BBIMEP3aHUS O3UMBIX KYyJbTYp B 3aBUCUMOCTH OT TEMIIEPATYpbI
BO3/yXa U BBICOTBI CHEKHOT'O IOKPOBA CYIIECTBYIOT pa3jiMyHble MHEHUs U KpuTepuu. [Ipusenem
HEKOTOPBIX U3 HUX:

— CpeIHIOI JEKaJHyl TeMmuepaTypy Bo3ayxa Hmxke MuHyc 20°C nOpuHATO CUMTATh

HeOIaronpusATHBIM JUIS IEPE3UMOBKH 03UMBIX KyJIbTyp [32];

— IpU HU3KHX TEMIIepaTypax Bo3ayxa mnopsaka MuHyc 25 — munyc 35°C OnarompusTtHas

Nepe3NMOBKa BO3MOYKHA TIPH BBICOTE CHEXKHOTO OKpoBa 25-35 cm [32];

— JUIsL XOpolled Mepe3uMOBKU O3MMBIX KYJIbTYP B IOXKHBIX PErMOHaX HEOOXOJUM CHEXHBIN

MTOKPOB BBICOTOM 0K0JIO 20 CM, B CEBEPHBIX peruoHax — okoio 30 cM (B cypoBbie 3uMbl 110 40

cM u 6oree) [10];

— IpHU HAIWYUHM CHEKHOTO MTOKPOBA BBICOTOM Oojiee 13 ¢M, MOCEBBI 03UMBIX 3€PHOBBIX KYJIbTYP
3alUIIeHbl 0T MOpo30B 10 MuHyc 30°C, a mpu BbICOTE cHera 27 CM HEOMacHbI MOPO3bI J0

munyc 44°C (tabmura 1.8) [31].

Tabnuna 1.8 — CpesHss BRICOTa CHEKHOTO TTOKPOBA, 00ECIICYMBAFOIIAs YKPBITUE TTOJIS O3UMBIX
KYJIBTYp MPH pa3IMIHbIX MUHUMAIbHBIX TEMIIEpaTypax BO31yXa U YCIOBUAX OCCHHEH 3aKaJIKH
pacrenwmii [31]

o Cpenusisi BBICOTa CHEXXHOTO TIOKPOBA MIPH
AOGCOTIOTHBI MUHUMYM -
o Pa3IMYHbBIX YCIOBUSAX OCEHHEH 3aKaJIKH, CM
Temreparypsl Bo3ayxa, °C

XOpOIIHe CpeaHHe TIOXHE

-30 10 11 13

—32 11 13 16

-34 12 15 18

—-36 13 17 20

—38 13 18 21

—40 17 20 23

—42 18 21 26

44 19 23 27
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Pacxoxienne 3Ha4eHW BBICOTHI CHETa OOBACHSIETCS, TeM, 4YTO [ OoJiee TOYHOTO
OTIpeIeNICHUS] HY)KHO €Ill€ YYUTHIBAaTh MNIyOMHY MIPOMEP3aHusl MOYBBI, TUII MTOYBHI, IUIOTHOCTh CHETa
U T.JI.

Jns  KOMIUJIEKCHOM arpoKJIMMAaTH4YecKOW OleHKH 3uMmHero nepuojga A.M. Illynerun
npeUIoKuI GopMyay [uis pacuera mokasaresis cypoBoctu 3uMsl (Kc) cnemyrorero suaa [10]:

~|
S

K =D (1.16)

rne T, — cpenHuil U3 aOCOJIOTHBIX T'OJAOBBIX MUHHMYMOB TEMIEpaTyphl Bo3Ayxa (3a Mecsll,
ce30H); C — cpeqHss BRICOTa CHEXKHOTO MOKPOBa (3a Mecs1, CE30H).

3uma cuMTaercs BecbMa cypoBoi, eciu Ke > 3, cyposoit — eciiu Ke = 1-3, mano cypoBoii —
ecmu K¢ < 1.

Jlnst ompeneneHnss BO3MOXKHOCTH BO3/EJBIBAHHUS O3MMBIX 3€PHOBBIX KYJIBTYp, HapaBHE C
MUHUMAaJIbHON TEMIIEpPAaTypoil MOUBHI HA MIYOMHE y3J1a KYIICHHs, MOKHO UCIOJb30BaTh COUETAaHUE
a0COJIOTHOTO MHHHMYMa TEMIIEpaTyphl BO3JyXa CO CpPEIHEW BBICOTOM CHEXHOTO TOKpPOBAa M
nokasarenb cypoBoct 3uMbl (K¢). Bo3nenbiBaHue 03MMBIX 3€pHOBBIX KYJIbTYp HCKIIOYAeTCs Ha
TeppUTOpUN C CcypoBoi M BecbMa cypoBod 3umon (K. > 1), Tak kak Takue YyClIOBUS HE
00ecneurBalT YCIEIIHYIO IEPE3UMOBKY O3UMBIX 3€PHOBBIX KYJIbTYD.

1.6 MeToauka arpoKJIMMaTHY€CKOr0 30HUPOBAHMS

ATpOKIIMMAaTU4ECKOE  30HHPOBAaHUE  IPEIyCMATPUBACT  JEJICHHE  TEPPUTOPUM 110
OIIPEACICHHOW CUCTEME HA Pa3IMYHBIE 30HBI, JTOCTATOYHO OJHOPOJHBIE BHYTPH CBOUX TPaHMI] 110
TEIUIO— M BJIArOO0ECIICYeHHOCTH, HMMEIONIMX CYHIECTBEHHOE 3HAaueHHWe ISl Teorpadpuyueckoro
pacnpeesieHus ¥ CleNHaIn3aluy CeJIbCKOro X034UCTBa.

JUis KOMITJIEKCHOM OLIEHKH arpoKJIMMaTHUYeCKHUX PECYpCOB IPOBOJAAT arpOKIMMaTHUECKOe
30HMpOBaHUE (PailOHMPOBAHUE) TEPPUTOPUM IO OCHOBHBIM arpOKIMMATHYECKUM I10Ka3aTelsiM
BEreTaroHHoro nepruoaa. OCHOBHBIMH arpOKIMMaTHUECKUMH GakTopamu B Kazaxcrane sSBisroTcs
MoKa3aTeJ BIaroo0ecredyeHHOCTH U TEII000eCTIeYeHHOCTH BEreTallMOHHOTO NEPHOA.

30HHUPOBAHUE TEPPUTOPUHU MO TEIJIO— U BIIArOOOECIIEYEHHOCTH OOJEryaeTr pelieHue psj
IIPAaKTUYECKMX M HAyYHBIX 33Ja4 B CEIbCKOM Xo3siicTBe. Hampumep, Ha HMX OCHOBE MOXKHO
IIPOBECTH  arpoOKJIMMAaTHYECKOE  PANOHMPOBAHHE  CEIBCKOXO3AWCTBEHHBIX  KynbTyp. llo
arpoKJIMMAaTUYECKUM 30HaM MOJKHO paCHpElelUTh CpPOKM IPOBEACHMSI arpoTEXHHUYECKHUX
MepornpustTuii  (ceB, yOopka, o00paboTka TOYBBI W T.[.), PacHpeleNUTh TOKa3aTelen
HEOJIaronpuATHBIX TOTOAHBIX sBJICHMH M T.J. Takoe pacrpeleslieHue JTaeT BO3MOXHOCTb
CUCTEMAaTH3allMH UX 110 TEPPUTOPUH.

B arpoknuMaTuueckux ~CIpaBOYHMKAax MepBbIX BbIIYCKOB (1958 r1.) B OCHOBY
arpoKJIMMaTuyeckoro paiionnponanus Obutn nosoxkeHsl I'TK 3a Mali—utonb 1 cymma 3(pPpeKTUBHBIX
temneparyp Bo3ayxa Bbimie 10°C. Ilpm 3TOM rpaHHUIBI 30H YTOYHSUIUCH 110 TOYBEHHBIM H
reo0OTaHUYECKUM KapTaMm [4].

B arpoximMaTHuecKuX CIPaBOYHMKAX IOKHBIX oOnacteil BToporo Beimycka (1978 r.) mpu
arpoKJIMMaTHYecKoM paioHHpoBaHUM ObuH Hucnonb3oBanbl ' TK 3a nmepuox ¢ TemnepaTypoii Bbllie
10°C u cymma akTHBHBIX Temmeparyp Bo3ayxa Beimre 10°C [25].

B nmocnegyromem (2006 r.) arpokiamMaTHYeCKOM pailoHMpoBaHuM Tepputopun Kazaxcrana
Takxke Obutn ucnoib3oBanbl ['TK 3a mepuoa c¢ temmeparypoit Bbime 10°C u cymma akTHBHBIX
TemrepaTyp Bo3ayxa Beime 10°C [27].

Hamu 11 arpokiaMMaTH4ecKkoro 30HUPOBAHUS TEPPUTOPUH oOiacTeil ObLIM MCHOIb30BAHBI
kodpduurent ysnaxsHeHnus (K) 3a BereraTMBHO aKTHBHBIM mepuon (Mai—aBrycT) M cymMma
aKTUBHBIX TemrepaTyp Bosayxa Bbimie 10°C. Koaddunuent ysnaxnenus K, xkpome ocanko u
TEMIIEPATYPHI TEIJIOTO NEPUOI0B, TAKIKE YUUTBHIBAET U OCATKU XOJIOJHOTO NEPUOJA.

C nomompio I'TK MOXHO OLEHUTH aTMOC(EpHYIO 3acyXy M 3acylUIMBOCTh KJIMMaTa.
Koapduuuent ysnaxxnenusst K Gojee anexkBaTHO XapaKTepuU3yeT YCIOBHUS YBIQKHEHUS, HEXENU
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I'TK. Kosdpounuent K umeer noBosbHO TecHyto cBsizb ¢ I'TK m co cpemneit oOGnacTHOM
YPOXKaHHOCTBIO ApOBOM mimeHuIbl. Hanmpumep, B ceBepHbIX obnacTsax Kaszaxcrana kosdduimeHt
KOPpEJSIUN MEeXAY ypoxaiiHocThio nmmeHunbl 1 K xonednercs ot 0,64 no 0,79, a ¢ I'TK — ot 0,63
1o 0,74. Cesa3p Mexnay K u I'TK xapakrepusyercs koadpdunuenrom koppemnsaiuu 0,97-0,98. Takue
MoKa3aTeay JaloT OCHOBAaHME Uil HCHOJb30BaHMS K Ha mpakTuke, I OLEHKHU YCIOBHUU
YBIIQKHEHUSI.

ATpoKJIMMaTHYeCKHE 30HBI MPOBOJATCS 10 ONpPEJCICHHBIM 3HAuCHUSIM (Tpajaiusam)
TEPMHUUYECKUX YCIOBHM U YCIOBHUH YBIaKHEHUS.

JIist OLIEHKHM TEePMHUYECKHMX YCJIOBMM CyMMa aKTUBHBIX TeMmriiepaTyp Bo3ayxa Bbimie 10°C
(£T10) O6buM B3sTHI marom vepes S00°C, B mpenenax, HaOm0gaeMbIX Ha TeppuTopun Kaszaxcrana
(Tabmuna 1.9).

JI1st OIIEHKHM YpPOBHSI YBJIQKHEHHOCTH (3acylnUIMBOCTH) KodddummeHT yBiaaxkaeHus (K) Obut
B3iT ¢ marom 0,2. PaBHunHas tepputopus Kazaxcrana copepxuT 6 30H yBIaXHEHHUs (Tabmuia

1.10).

Tabnuna 1.9 — Kpurepun onenku tepMudeckux ycioBuit B Kazaxcrane

No Tepmudeckoe ycioBue 2T1o, °C
1 | YMmepenHo temnoe 2000-2500
2 | Terutoe 2500-3000
3 | YMepeHHo xapkoe 3000-3500
4 | XXapkoe 35004000
5 | Ouensp xapkoe 6omee 4000
Tabmuma 1.10 — Kputepun olleHKH YBIQKHEHHOCTH BETETAIIMOHHOTO reproja mo K

Ne | Crenenp yBlaxHEHHOCTH K

1 | YMepenHo BiakHast 1,0-1,2

2 | CnaboBnaskHas 0,8-1,0

3 | Cnabo 3acynuiiBas 0,6-0,8

4 | YMepeHHO 3acylInBast 0,4-0,6

5 | CunpHO 3acyniuBas 0,2-0,4

6 | Cyxas menee 0,2

AHanu3z pacnpeeneHust CpeJHUX MHOTOJIETHUM 3HaueHui K 1 cyMM akTHBHBIX TemIeparyp
Bozayxa Beimie 10°C mo3BonMJI HaM pa3feliuT PaBHUHHYIO TEPPUTOPUIO CEBEPHOM YacTU
Kazaxcrana Ha 6 arpokinumarndeckux 30H. [Ipu sTom 30HsI C Il o VI o TepMuyeckum ycnoBusm
MOApa3ACNAIOTCS Ha Moa30HKI (a) u (0). Ha3Banusa 30H W mpenenpHble 3HAYCHHUS KO3 dUIIMEHTA
yenaxsenus (K) u cymm temneparyp (XT10) npusenens! B Tabauue 1.11. Ilpu sToM Ha3BaHus 30H
OBUTH COXpPAHEHBI, KaK U B TIPEABIIYIIUX CIIPABOYHUKAX.

Tabauna 1.11 — Arpokiaumaruyeckue 30Hbl Ha paBHUHHOM Tepputopun Pecniyonuku Kazaxcran

No Haszeanue 30HbI K XT1o, °C
I YMepeHHO BlIakHAsi yYMEPEHHO Terias 1,0-1,2 2000-2500
Il | Crabo BraxHas yMEpeHHO Terias 0,8-1,0 20002500
i a) Cirabo 3acynuiuBas yMepeHHO TeTuTast 06-0.8 2000-2500
6) Cnabo 3acynuiiBas Temas T 2500-3000
; a) YMEpeHHO 3acylnIuBas Teruias 04-0.6 2500-3000
6) YMepeHHO 3acyluinBasi yMEPEHHO JKapKast Y 3000-3500
v a) O4eHb 3aCynuIHBasl YMEPEHHO JKapKast 0.9-04 3000-3500
6) OueHb 3acylIMBast XKapkas T 3500-4000
VI a) Cyxas xapkas <0.2 35004000
6) Cyxast oueHb >kapKasi ' > 4000
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1.7 MeToauka arpoKJIMMaTH4YeCKOIr0 paiilOHUPOBAHHUSA CeJIbCKOX035IiCTBEHHBIX KYJbTYP

CenbCKOXO3AWCTBEHHbIE  KYJIBTYpPhl  KIACCUQUIMPYIOTCS MO  OMOJOrMYECKUM U
XO3SICTBEHHBIM Mpu3HakaM. [loapa3aensror Ha 3epHOBbIE, 36pHOO000OBBIE, KPYIISTHbIE, MACITHYHBIE,
TEXHUYECKHE U OBOLIHBIE KYJIbTYPbI, KIyOHEII0/Ibl, KOPHEIJIObI, TPaBbl U T.A.

Taxoke nmeercs: OnoKIMMaTHUYECKas KitacCUpHUKaIys KynbTypHbIX pactenuil. [.T. CenssHuHOB
II0 JKOJOrO-TEHETUYECKOMY INPUHLUIY CEIbCKOXO3AMCTBEHHBIE KYJNbTYPbl IEIUT HA IPYIIIbL:
OJHOJIETHUE C KOPOTKUMH (pa3aMM LBETCHHS U PA3BUTHSA;, OJHOJIETHHE C PACTSIHYTHIMH (a3zamu
LBETEHUS U PA3BUTHS; MHOTOJIETHHUE. [ pymnIIbl, B CBOIO O4epenb NENIATCS HA MOATPYIIIBl — PACTEHHUS
YMEPEHHOT0, CyOTPOMMYECKOT0 ¥ TPOIMYECKOoro knumara. Jlanee nuddepeHuupyercs mo ypoBHIO
Hayajla poCcTa PacTCHMM, 10 CyMMeE TEMIIEpaTyp 3a IEpPHOJ aKTMBHOIO pocTa M pa3BuTHsA. EcTb
kiaccuukanuu KyabTypHbix pactenuit B.H. Crenanosa, I1.1. KonockoBa, A.M. AnmnartseBa u T.1.
J.W. amko Oblna pa3paboTaHa aeTajibHas OMOKIMMATHYECKas KJIACCU(PUKALM KyJIbTYPHBIX
pacTeHHit 10 UX peaKiMy Ha pa3inyHbie yciaoBus kiumara [10, 33].

I[I.U. KomockoBeiM B pabore [1] mnpoBenena OuokiMMaTHyeckas —KiaccH(UKaims
CEJIbCKOXO3SMCTBEHHBIX ~ KyJIbTyp. 1[I0  NpONOIKUTENBHOCTHM  BEreTallMOHHOIO  Mepuoja
noJpa3zieieHbl Ha 5 KiaccoB: A — ynbTpackopocnensle (3¢emeprsl) — meHee 85 nueil; B —
ckopocnenbie — 85-115 mueit; C — cpennecniensie — 115-145 nneit; D — no3aaecnensie — 145-175
nueii; E — ocobo nmo3guecnensie — 6onee 175 nHen.

[To 3acyXOyCTOWYMBOCTH M BIArOMOTPEOHOCTH IMOJApa3AeieHbl Ha 5 rpynm: | — KymbTypsl
30HBI KpaifHelt cyxocTu (kcepodutsl); | — KynbTypbl, Moryliye npouspactaTh B 3aCyLUIMBON 30HE;
Il — xynapTypbl cnmabo 3acynutmBoi 30HBI; |V — KyJabTypbl YMEpPEHHO BIAXXHOH 30HBI; V —
KYJIBTYPBbI, BO3/I€IBIBAEMBIE TOJIBKO NP UCKYCCTBEHHOM OPOLICHHH.

[To BenmMuMHE TpaHCHHPAIMOHHOTO KO3(h(UIMEeHTa moapasaeneHsl Ha 5 poaoB: 1 — MeHee
300; 2 — 300-400; 3 —400-500; 4 — 500-600; 5 — 6osiee 600.

ITo MOMeHTy Hayasa BereTalu 1 CTEIEHU MOPO30YCTOMYMBOCTH BbIJEJICHBI HA 7 BUJIOB: a) —
O3UMBIC KYJIBTYpPbl BBICOKOW 3MMOCTOMKOCTH (03MMasi pOXb); D) — 03MMbIe KyJbTYpbl CpeaHEil
3UMOCTOHKOCTH (O3MMasi MIICHWIA); C) — O3MMbIC KYJIbTYpbl HH3KOW 3UMOCTOMKOCTH (03uMast
siaMeHb); ) — sIpOBBIE KYJIBTYpPbI CBEpXPaHHEI0 MOCEBa, 0YCHb MOPO30YCTOWYUBBIC, €) — SPOBBIC
KyJIbTYphl paHHero moceBa (mepexon uepe3 5°C), moBoibHO Mopo3oycroiumBbie; ) — sipoBbIe
KyJbTYpbI M03/1Hero moceBa (mepexon yepe3 10°C); g) — sipoBbie KYIbTYpbl CBEPXIIO3IHEr0 MOCEBa
(mepexon uepes 15°C).

CerogHss B yCIOBUSX H3MEHEHMs KIuUMaTa SBISETCS AaKTyalbHBIM pallOHUPOBAaHUE
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp MO TeppuTopuu KazaxcTaHa B 3aBUCUMOCTH OT 00€CIIEYEHHOCTH
UX arpoKJIMMAaTHYeCKUMHU pecypcamu. IIpu BO3nenbIBaHUM CENbCKOXO3ANWCTBEHHBIX KYJIbTYpP
HEOOXOJIMMO YyYUTHIBATH IIOYBEHHbIE, KIMMAaTHMUECKWE M TEKYyIIUE TIOroJIHbIe YCJIOBHS, B
COOTBETCTBUH C OMOJIOTHYECKUMU TPEOOBAHUSIMU PACTECHUH.

ATpOKIIMMaTH4ECKOE DPANOHMPOBAHHUE CEIIBCKOXO3SMCTBEHHBIX KYJIBTYp — 3TO JICJICHHE
TEPPUTOPUU 1O TPHU3HAKY COOTBETCTBHS  arpOKIMMATHUECKUX YCIOBUH  MOTPEOHOCTIM
NpOM3pacTaHus  CEeIbCKOXO3SHCTBEHHBIX KynbTyp [34]. B  pesynbrare pailoHHpOBaHWUSI
OIIPEAEIAIOTCA 30HBl WIM TEPPUTOPHH, I'I€ MOYKHO BO3JIENBIBATh ONPEAEICHHYIO KYJIBTYPY M UX
COPTOB I10 MOYBEHHBIM U KJIMMATHUECKUM YCIOBHSIM.

ATpOKIMMAaTHYECKOE PAOHUPOBAHUE CEIBCKOXO3AMCTBEHHBIX KYJIBTYp IO TEPPUTOPUU
MOXET CIIY)KUTh HAy4HOW OCHOBOM I Pa3MELICHUS CEIbCKOXO3SMCTBEHHOI'O NMPOU3BOJICTBA HA
9TOU TEPPUTOPUH.

[Ipu arpoximMaTH4ecKoM palOHMPOBAHHUM CENbCKOXO3SIMCTBEHHBIX KYJIBTYP YYUTBHIBAIOTCS
3aKOHOMEPHOCTH  IPOCTPAHCTBEHHOIO  PACIpEAENEHUS  CIEAYIOUMX  arpoOKIMMAaTHYECKUX
ITOKA3aTeNeH:

1. Jlatel nepexonaa Temreparypsl Bo3ayxa uepes 5°C, 10°C, 15°C;

2. Kimmarndeckne CpOKM ceBa CEITbCKOXO03SMCTBEHHBIX KYIBTYP;

3. CymMa akTUBHBIX TeMIepaTyp Bo3ayxa Beie 5°C, 10°C, 15°C;
4. CyMMBbI 0CaJKOB 32 Pa3IMYHbIE IEPUOBI TOA;

5. 3amacel NPOIYKTHUBHOM BJIard B METPOBOM CJIO€ TIOYBHI;
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Koadduuuent yBnaxuenus K;
BrnokanMaTrnuecKui ITOTESHIINAI,
Mecstuable cyMMBbl (POTOCUHTETHYECKH aKTUBHOM paguainy, C Masi 10 CEHTSOPB;
[IpogomxuTensHOCTh ©6€33aMOPO3KOBOTO MEPHOA, 1aThl BECEHHUX IOCIETHUX M OCEHHUX
MIEPBBIX 3aMOPO3KOB;

10. Cpennsisi MUHMMalIbHAS TEMIIEpaTypa BO3AyXa CaMOT0 XOJIOJHOIO MECSIIa;

11. AGcomoTHas MUHUMAaJIbHAS TEMIIEpaTypa BO3ayXa 3a TOJI;

12. BrIicoTa CHE)KHOTO TTOKPOBA;

13. MunumanbHas TeMIiepaTypa Ha IIIyOuHe y3ia KymeHus (3 cM B Iouse);

14. Tlokazarens cypoBocTtH 3uMbl 10 A.M. Ilyneruny (Kc).

B arpomereoposyioruu mpu yCTaHOBJICHHUU TEIUIOO0ECTIEYEHHOCTH M KIMMATUYECKUX TPaHMIL
BO3JICJIBIBAHUSL  CEIIbCKOXO3SIMCTBEHHBIX KYIBTYp pa3iM4alOT CyMMbl KJIMMAaTUYECKUX U
Oouosornyeckux Temreparyp. CyMMbl KIMMaTHYECKUX TEMIIEPAaTyp XapaKTepU3yloT oOuue
pecypcesl Tera nanHor repputopuu (Beime 5°, 10° u 15°C). IToacunThIBatoTCs Yalie BCEro B BUIC
CYMM CPEIHECYTOUHBIX (AaKTHBHBIX) TEMIIEPATYp BO3AyXa 3a epuojl ¢ TeMreparypoii Boime 10°C.

CyMMBI OMOJIOTHYECKHUX TEMIIEpaTyp XapaKTepU3YIOT MOTPeOHOCTh PACTEHUM B TEIUIe, MO
KOTOPOH MOHMMAETCS CyMMa CPEAHECYTOUHBIX TEMIIEpaTyp BO3/IyXa 3a MEePHO]] BEreTallly JaHHOU
KyJIbTYpbI, OT Hauaja pocTa J0 co3peBaHus (1moceB—co3peBanue). [Ipu 3ToM pocT pacTeHuit MOXKeT
MPOUCXOIUTh Tpu OoJiee HU3KOH, a co3peBaHHWe NpH OoJee BBICOKOW TeMIepaType BO3/ayXa,
HA3bIBAEMOM OMOTOTUYECKUM MUHHUMYMOM.

B tabmune 1.12 npezncraBieHa moTpeOHOCTh OCHOBHBIX KYJBTYP B TEILJIEC, BBHIPAKCHHAS B
OHMOJIOTMYECKON cyMMe TeMIEpaTyp BO3AyXa AJS MUPOTHL 55° c.Iu1., MpUHATas B HACTOALIEE BPEMs
JUTS TIPaKTHYECKOTo uemoib3oBanus [6, 8, 10, 11, 25, 35].

B Ttabnuiue npuBeneHbl OMOIOTUYECKHUE CYMMBI TEMIEpaTyp BO3AyXa, HEOOXOAMMBIE IS
MPOXOXKICHHUS TMEpUoJia OT TOCeBa 1O IMOJHOTO CO3peBaHMs (IILIEHHIA, SYMEHb, OBEC, O3MMasi
MIIeHUIIa U POXb, T'peUrxa, MPOCO, COPro, puc — OT IOceBa 0 BOCKOBOH cmenoctu). s
opueHTanuu, 55° c.a. COOTBETCTBYeT ceBepHoi okpamHe CeBepo—Kazaxcranckoi o6mactu.
Hampumep, r. IlerponaBnoBck pacnosioxkeH Ha mupote 54,5° c.m., r. Kocranaii — 53,1° c.mr., T.
[MaBnomap — 52,2° c.m., r. Ypanbck — 51,1° c.m., 1. Acrana — 51,1° c.m., r. Akto6e — 50,1° c.im.

IIpu mpoaBwxkeHuH Ha 1or ot 55° c.uml., B CBA3M C (OTONEPHOAMUYECKON peakluei,
HeoOXoauMasi CyMMa TeMIepaTyp s PacTeHHH JITMHHOTO JHS YBEIHYMBACTCS, a JUIS PacTCHUN
KOPOTKOTO JIHSI — YMeHbInaercs, Ha 5—25°C 3a xaxapie 1° mmpotsl. s pacTeHuii HeUTpanbHBIX K
JUTMHE THS HeoOXoIuMasi cymMMa TeMIepaTyp He MEHSETCs, T.e. NOINpaBKa Ha JUIMHY JHS paBHA
Hymo (Tabmuma 1.12).

©oN>

Tabnuna 1.12 — IToTpeOHOCTh OCHOBHBIX KYJIBTYp B TEIUIE 32 BereTallMoHHbIN nepuoa, °C

CkopocnenocTtsb buonornueckuit MuanMyMm | buonormdeckas cymma| Ilompaska
Kynberypa COPTOB temmeparypsl, °C TeMIIeparyp s Ha JUTUHY
HAYaJI0 pocTa | CO3peBaHUe IIUPOTHI 55° C.1IL anst, °C
1 2 3 4 5 6
Muermma paHHecIebIe 5 10 1400 20
(vsirkas) CpeaHecIeNbIe 10 1500 20
O3 AHECTIENBIE 20 1700 25
IMieruma paHHecIembIe 5 12 1400 15
(tBepras) CpeaHecIeNbIe 1600 20
MO3JIHECTIEIIbIE 1700 20
Haunbonee

Samens paHHecIembIe 5 10 1250 20
CpeaHecIeNbIe 1350 15
O3 AHECTIENBIE 1450 15
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CkopocnenocTtsb buonornueckuit MuaumMym | buonormdeckas cymma| Ilompaska
KynbeTypa COPTOB temneparypsl, °C TeMIeparyp Juist Ha JUTMHY
HAYajo pocTa | CO3pEBAHUE HIHUPOTHI 55° C.1IL nms, °C
1 2 3 4 5 6
Hamboee
OBec paHHecTenbie 5 10 1250 20
CpeIHecIeNbIe 1450
MO3/THECTICIIbIC 1550
paHHecTebIe 5 10 1300
O3umast poXXb | cpeiHecteble 1350 30
MO3/THECTICIIBIC 1400
Osumas paHHEeCIIEeIbIC 5 10 1400
. CpeIHecIeNbIe 1450 25
MTO3HECTICIIBIC 1500
paHHEeCIIeIbIC 2200
CpeaHecebie 10 10 2500
Kykypysa CPEIHETIO3THHE 2700 0
TTO3HECTIEIhIE 2900
paHHecTebIe 7 10 1200
I'peunxa* CpeaHecTenbie 1300 0
MO3/IHECTICTIbIE 1400
Hauboee
paHHecTebIe 10 10 1600
Hpoco CpeIHEeCIIeIbIC 1700 15
MO3IHECTICTIbIE 1900
paHHecTebIe 12 12 2400
Copro CpeIHecCTIeNbIe 2500 -10
MO3IHECTICTIbIE 2900
paHHecIebIe 15 20 2500 (=15°C) 0
Puc CpeIHecCTIebIe 2820 (>15°C) -12
TI03THECTIEIIBIC 3320 (>15°C) -12
paHHecTenbie 1500
daconp* CpeIHecCTIeINbIe 12 12 1700 0
HO3JHECTEIIBIE 1900
paHHecIebIe 1250 10
Topox CpeaHecTenbie 5 10 1400 6
HO3JHECTEIIBIE 1550 6
Hauboee
paHHecTesbIe 2140 -8
Cost paHHecTenbie 10 10 2340 -8
CpeIHEeCTIeIbIe 2560 12
MO3/IHECTIETIbIE 3060 -12
BoOb1 Pannecnensie 7 10 1400 0
aHHeCTIeIbIe 1400 10
Heuesnua Spe)_'[HeCHCJ'IBIe > 10 1500 6
Ynna paHHecTeNbIe 5 10 1500 6
CpeTHECIIeITbIC 1700
paHHecTeInbIe 1400
Hyt CpeIHECTIENbIE 6 12 1500 0
O3 JIHECTIENbIE 1600
paHHecTeInbie 1400
Jronun CpeIHecIenbie 6 12 1700 12
MO3/THECTIETbIE 2100
Paric spoBoi paHHecIebIe 1800
MO3JIHECTIEIIbIE 2100
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CkopocnenocTtsb buonornueckuit MuaumMym | buonormdeckas cymma| Ilompaska
KynbeTypa COpTOB temneparypsl, °C TeMIlepaTyp Juis Ha JUTMHY
HAYajo pocTa | CO3pEBAHUE HIHUPOTHI 55° C.1IL nms, °C
1 2 3 4 5 6
paHHEeCIIEeIbIC 1850
E;fconHeqﬁ CpeIHECTIeIbIC 8 12 2000 0
MO3IHECTICTIbIE 2300
Jlen paHHEeCIIEIbIC 7 10 1450 6
MaCJIUYHBINA cpeaHecnenbie 1550
aHHECTICIIbIC 1400
Jlen noryren Ic)peszecnenme ! 10 1500 6
paHHEeCIIEeIbIC 1200
Orypusr* CpeaHecHenbie 1300 0
O3 AHECTIENbIE 1450
paHHEeCIIEIbIC 1500
Tomater* CpeaHecebie 1600 0
MO3IHECTICTbIE 1700
paHHecTenbie 1400
Kamycta CpeIHecCTIebIe 1500 0
TTO3HECTIEThIE 1650
paHHecTenbie 1200
Kaprodenn CpeaHecTenbie 10 10 1500 0
TTO3HECTIEThIE 1800
paHHecTebIe 2000
Caxapnas
cBeKIA CpeIHecIenbIe 2200
TTO3HECTIEIhIE 2400
paHHecTeInbIe 12 15 3100 (= 15°C)
XnomyaTHUK* | cpelHECTeIbIe 3400 (= 15°C) 0
MO3HECTICIIBIC 4000 (= 15°C)

[Mpumeuanue: * — KyIabTyphl HEYCTOHUMBEIE K 3aMOPO3KaM

CooTBeTcTBHE CYMM KJIMMAaTHUECKUX M OHOJOTMUECKHMX TEMIepaTyp OIpelesser
KIIMMaTH9YEeCKHE TPAHHIIBI BO3MOYKHOT'O BO3/ICIIBIBAHUS TAHHOH KYJIBTYpPHI U €€ COPTOB.

IToceB cenbCKOXO3AWCTBEHHBIX KYJIbTYp MPOU3BOIUTCS MPU JOCTATOUHOM MPOrpeBe MOYBBI U
JTOCTIKEHUH €€ MSTKOTUIACTUYHOTO COCTOSIHHSI, KOT/Ia CPeTHECYTOYHAsI TeMIIEpaTypa BO3/IyXa yxKe
nepexoautr uepe3d 10°C. Ilostomy mans ompeneneHuss OOECIEUEHHOCTH PACTEHUM TeIIoM
JOCTaTOYHO CPABHUTH OMOIOTUYECKYIO CYMMY TEMIIEpaTyp C KIMMaTHYECKOW CYMMOM TeMIIeparyp,
T.. C CyMMOH aKTUBHBIX Temreparyp Bozayxa Beimie 10°C. IIpu 3ToM A TOYHOCTH €e HaJo
OTCYHTBIBATH OT JIaThI 3aBEPIICHHS ITOCEBA KYJIbTYPHI.

Jlns ompenieneHuss BO3MOXXHOCTH BO3JIENbIBAaHUSA PACTEHHUM MO BIarooOecredyeHHOCTH (MpH
€CTECTBEHHOM YBJIQ)XHEHHM aTMOC(EpPHBIMH OCaJKaMH) MOXKHO HCIOJIb30BaTh KO3PPHUIMEHT
yenaxsnenus K. Cyxoe 3emneznenue, T.e. 3emiiezienue 0e3 OpOLICHHUS MOXKHO CUMTATh BO3MOXKHBIM
npu cpeagHemHorosieTHeM 3HadeHnn K > 0,50, xapakrepusyromiee BIaroo0ecre4eHHOCTh MEXIY
KaTeroOpusiMH  «HEIOCTaTOYHAsi BIArooOECIIEYEeHHOCTb»Y U «YMEpPEHHBIH Je(UIMT BIarm».
Opormaemoe (borapHoe) 3emitesienue saBasiercs puckoBanabM mpu K = 0,50 — 1,00.

AHanu3pl TOKa3anM, 4YTO NpH cpeaHemHorojetHem 3HaueHuun K = 0,50, na 80%
obecriedeHHOCTh cooTBeTcTBYeT 3HadeHne K ~ 0,40. Hamo otmeruts, uro B ycmousx K < 0,40
HaOJI0aeTCsl CHIIBHO 3aCyLUIMBOE yCIOBUE U ycTaHaBiuBaercs Jlepurur Bnarun. COOTBETCTBEHHO
B KQ4E€CTBE FOXKHOU TPAHUIIBI CYXOTO 3eMJIeIeNHsI MOYKHO MCIOb30BaTh m3omanio K(80%) = 0,40,
WIN K€ W30JIMHUIO cpefHeMHorojeTHero 3HaueHust K = 0,50, koropsie HaxonaTcst OIM3KO IpYyr K
ApYyTY.

JUisi OIEHKM COOTBETCTBUSI PECYpCOB KIUMara TpeOOBaHUAM KYJIbTYP OIPENENIOTCs
3HAUCHUS KJIMMATHYECKUX IIOKaszarejed pas3nudHoil obOecrmeueHHoctd. Hampumep, 80-90%
00€CIeUeHHOCTh PACTEHUI pecypcaMu KiIuMara siBIsieTcst 1ocTatouHoi [6]. COOTBETCTBEHHO HAMH
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JUTSL OTIPENICTICHHS KYJIBTYPhI U UX COPTOB, MOIXOMASINEH ISl BO3CIBIBAHUS B IAHHOW TEPPUTOPHH,
ObUTM  WCIIOJIb30BAHBl 3HAUYEHHUS CYMM AaKTHUBHBIX TemrmepaTyp Bo3ayxa Bbime 10°C
cootBeTcTBYIoIIEeH 90%—Hoi 00ecreueHHOCTH, a TaKkKe 3HaueHue Koddduuuenta ypnaxueHus K
cooTBeTcTBYMOIICH 80%—HOI 00ecIIeueHHOCTH.

Hanpumep, s paHHECHeNnoro copra spoBOW TNIIEHHUIBI OT II0CEBa /O CO3PEBAHUS
HeoOxoauma Ouosormveckas cymma Ttemmepatyp 1200-1400°C. CoOTBETCTBEHHO SIPOBYIO
MIIICHUITY MOKHO OyJIeT BO3/eNbIBaTh Ha TeppuTopuu, rae Ha 80—90% obecneueno 1400°C cymma
akTUBHBIX Temmeparyp Bbime 10°C wu 3HaueHue kodddunmeHTa ypiaxHeHus K npwu
obecnieuennoctu 80% cocrasister Ooiee 0,40.

[Tocne onpeneneHust TeppuTOpun (30HBI) YIOBIETBOPAIOIIEH TpeOOBaHUS KYJIbTYPhl TEILIOM
U BIIATOi, €e TpaHMIIbl JOJDKHBI YTOYHATHCS 10 ApyruM ¢akropam. Hampumep, pacnpenenenue Ha
sTol Tepputopuu cymMmbl DAP, naTbl BECEHHHX U OCEHHUX 3aMOPO3KOB, MPOAOIKUTEIHLHOCTH
0€33aMOpPO3KOBOTO TMepuoja, onoknmumaruaeckoro moreHnuana (bKII), tuma mousst u 1.1. Ilocne
aHaim3a BceX (DaKTOpPOB MPUHUMAETCS OKOHYATENbHOE PEIICHHE IO OMpPENeICHUI0 TEPPUTOPUU
(30HBI, paiioHa), I/1€ MOXHO BO3/IEBIBATh JAaHHYIO KYJIBTYPY.

Takum oOpazom, npu MIPOBEJICHUU arpoKJIMMaTHYECKOTO pailoHHpOBaHUS
CEITbCKOXO3SICTBEHHBIX ~ KYJBTYP HEOOXOJMMO YyYHUTHIBATh KOMIUIEKC AarpOKIMMAaTHYEeCKUX
nokasareneil. Ilpy >TOM TEPBUYHBIM U OCHOBHBIM OMNPEICNIAIOMUM (AKTOPOM SIBISIETCS
TEII000ece4eHHOCTh. [109TOMY CeIIbCKOXO3SHCTBEHHBIE KYJIBTYPHl OBUIM CTPYNIHPOBAHBI IO
TpeOOBaHUIO K TEIUTy, T.€. MO OMOJIOrMYecKOoil CyMMe TemrepaTyp BO3lyXa, HEoOXOIUMOU aiis
MIPOXOXKJICHUST BETETAllMM OT TOoceBa 10 co3peBaHus. lllar cymm Temmeparyp Ui TpyNIUApOBKH
cocraBisieT 200°C. OcHOBHbIE BHUIBl O3WMBIX 3EPHOBBIX, SPOBBIX 3€PHOBBIX, 3epHOO0OOBBIX,
MAaCIIMYHBIX, TEXHUYECKUX W OBOIIHBIX KYJIbTYp OBUIM CrpynmupoBaHbl Ha 9 rpymnn (Tabmuuer 1.13

-1.17.

Tabmuna 1.13 — Pacnipenenenue 03MMBIX 36pHOBBIX KYJIBTYpP Ha TPYIIIBI IO MOTPEOHOCTH B TEIUIE
I'p. | Xt>10

Kynbrypa—ckopocnenocTs (paHHECIIENbIH, CPeTHECTICIbIN, TI03IHECTICIIbIN)

0O3. Poxp—p 0O3. Slumenb—p

1 1200-1400 03. Poxb—C 03. Sumenb—c
Osz. [Timenumna—p

2 1400-1600 O3. ITimenunmna—c O3. Poxxp—11 O3. SumeHps—11
O3. [Timennna—1

Tabnuna 1.14 — Pacnipenenenue spoBbIX 3€pHOBBIX KYJIbTYpP Ha TPYMIIHI 0 NOTPEOHOCTH B TEILJIE

I'p. | Y10 KynsTypa—cropocmnenocTs (paHHECTICTBIN, CPETHECTICTBIN, O3 THECTICITBIN)
1 | 1200-1400 AUMEHBD | (o0 o I'peunxa—p
SumeHp— ['peunxa—c
- [Mmennna (m)—p B B OBec—c B
2 1400-1600 e () [Mmennna (t)—p | Aumenp—m OBec1 I'peunxa—m
. | Mennna (1)—¢ [Ipoco—p
3 1600-1800 | ITmienuma (M)—u Termua (1) Tpoco—c
4 1800-2000 IIpoco—1
5 2000-2200
6 2200-2400 | Kykypysa—p
Copro—p
7 2400-2600 | Kykypysa—c Copro—c
8 2600-2800 | Kykypysa—cn Copro—cn
9 2800-3000 | Kykypy3a—m Copro—1

30




Tabmuua 1.15 — Pacnipenenenue 3epHo0000BBIX KyJIbTYp Ha TPYIIIBI O NOTPEOHOCTH B TEIIIE

I'p. | >t>10 KynsTypa—ckopocmenocTs (paHHECTICIbIi, CPETHECTICIbIH, O3 THECTICIBIN)

1 1200-1400 | T'opox—p

2 1400-1600 ll:gggiiz ®dacons—p | Unna—p ?lzzzﬁﬁgiz gﬁ:lc) Jlronua—p | boOb—p
3 1600-1800 ®daconp—c | Unna—c Hyrn | Jlronua—

4 18002000 daconp—11 JIroH—Ccnt

5 20002200 | Cosi—Hp JlronuH—11

6 2200-2400 | Cos—p

7 2400-2600 | Cos—

8 2600-2800 | Cos—cn

9 2800-3000 | Cos—n

Tabnuna 1.16 — Pacnipenenenrie MacIMYHbIX ¥ TEXHUYECKHUX KYJIBTYp Ha TPYIIIBI 10 TOTPEOHOCTH

B TEILIE
I'p. | >t>10 Kynbrypa—ckopocnenocTs (paHHECTIENbIH, CpeTHECTIeIbIA, TI03THECTIeITbIH)
1 1200-1400
2| 1400-1600 e o6 | Jon tonymert ¢
3 1600-1800
4 1800-2000 | INoxcomueunuk—p | Pamc—p
5 2000-2200 | [lomcomneunnk—c | Pamc—m Cax.cBexia—
6 2200-2400 | [MoacomHeYHUK—TI Cax.cBekmna—c
7 2400-2600 Cax.cBexna—TIn

Tabnuna 1.17 — Pacnipenenennie 0BOIIHBIX KYJIBTYp Ha TPYIIIbI 10 HOTPEOHOCTH B TEILJIE

I'p. | >t>10 Kynbrypa—ckopocmenocts (paHHECTIENbIH, CPeTHECTISIbINA, TIO3THECTISIThII)
1 | 1200-1400 | Kaprodbens—p 8%132?:

2 | 1400-1600 | Kaprodemp—c Ezﬁzz::lg Orypen-n Tomar—p

3 1600-1800 | Kaprodenp—m1 | Kamycra—m igﬁ:::;

1.8 Meroauka onpenesieHusi CPOKOB HA4a/1a BECEHHUX IOJIEBbIX padoT M ceBa PaHHUX
SIPOBBIX 36PHOBBIX KYJbTYP

Cpoku ceBa sBISIETCS OJHUM U3 pelIaomMX (aKTOpPOB, KOTOPBIN OIpeneNseT YpOBEHb U
KadecTBO ypoxas. CBoeoOpa3ue kimmaTrndeckux yciaouit Kazaxcrana tpedyer ocoboro moaxosa K
BbIOOPY ONTUMAJIBHBIX CPOKOB IIOCEBA SIPOBBIX 36PHOBBIX KYJIBTYD.

Jliia ceBepHBIX oOsacTelt pecryOaMKy TUIMYHAs PAaHHEBECEHHSS 3acyXa, KOTOpas UCCYIIaeT
BEPXHUHU CJIOW MOYBBI, CO34AET ONACHOCTh MOIYYEHMsI U3PEKEHHBIX BCXOJI0B, YXY/IIAET YCIOBUS
HOPMaJbHOTO  YKOpEHEHUs MIeHUUbl. OTIMYUTENbHOH OCOOEHHOCTBIO 30HBI  SIBJIAETCS
cBOe0Opa3HOE BBINA/IEHUE OCAIKOB, 3aKJIIOYAIOIIEECs B OOMILHOM YBIAKHEHHH B UIOJIE U aBT'yCTe.

['1aBHBIMM KpUTEPHUSMHU ONPEIEICHUSI CpPOKa CeBa SPOBOM IIIEHWIBI B JAHHOM 30HE
SABJIAETCA:

— obecrnieueHue pacTeHUil B HanOoliee KPUTHUECKHUE NMEPUOABl UX Pa3BUTHS HEOOXOAMMBIM
KOJIMYECTBOM BJIary;

— TeMIIepaTypHBIN PEKUM NEPHO/Ia HATUBA U CO3PEBAHMSI CEMSH.

B arpoxnuMaTHuecKoM OTHOLIEHHWH Ha 3amajie pecnyOnuku Haubojee BpEIHbI CYyXOBEU B
MIOHE — HayaJjla UIoJIs, Ha CEBEpPE U CEBEPO—BOCTOKE — BO BTOPOM MOJOBHHE HIOHS U HUIOJeE. 3/1eCh
CYXOBEH 3aXBaThIBAIOT PAHHUE 3€PHOBBIE KYJIbTYPhl BO BpEMsI LIBETEHUS 1 HAJIMBA 3€pHA.
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[Ipu cpenHMX YCIOBHUSIX ONTHMAJIbHBIMU CUYUTAIOTCA CPOKM CEBa SIPOBOM IMIIEHUIBI Ha
CesepHnoM Kazaxcrane B nepuog ¢ 15 nmo 30 mas, a na 3anaguoM Kazaxcrane — ¢ 25 anpens no 10
Mas. B CeBeprom Kazaxcrane nist spoBOM TBEpAOW MIIEHUIIBI SBISIOTCS ONTUMAIbHBIMU CPOKH
cea 20-30 mas [36].

3HaHHE CPOKOB CEBa 3EPHOBBIX KYJIbTYpP HEOOXOTUMO ISl TIAHUPOBAHUS MPOIEcca MOCeBa,
IIOATOTOBKM ITOCEBHOI'O MaTepHvalla U TEeXHHUKHU. [Ipy OTKIOHEHMH CPOKOB C€Ba OT ONTHUMAJIbHBIX
PUTM METEOPOJOTHYECKHX YCIOBHH TEPEeCcTacT COOTBETCTBOBATH OMOJOTHYECKUM TPEOOBAHUSIM
KYJbTYPBbI, UTO B KOHEYHOM UTOTE€ CKaKETCS HAa YPOKAUHOCTH.

OnTuManbHbIE CPOKM Hadalia IMOJIEBBIX pa0OT U CceBa PaHHUX SPOBBIX 3EPHOBBIX KYIBTYD
COBIAJAIOT CO BPEMEHEM JOCTUKEHHUS IMOYBbI MATKOIUIACTUYHOIO COCTOSIHHSL.

Jlis pacuera CpPOKOB JOCTHIKCHHS IIOYBBI MSTKOIUIACTHYHOTO COCTOSIHHSI HEOOXOIMMO
ONPEIEIUTCS XapaKTEPUCTUKON HACTYIUIEHUS BECEHHEro mnepuona. PaHHsS Wiau MO31HSS BECHA.
Ona ompenensiercs MO JAaHHBIM BBICOTHI CHEXHOTO TIOKPOBA, TIIYOWHBI MPOMEP3aHHsS IOYBHI,
KOJIMYECTBA OCAJAKOB M CpeIHEW Temmneparypsl Bo3ayxa. CylecTByeT TeCHas 3aBUCUMOCTb
MPOCHIXaHUsI BEPXHETO CJOSI MOYBBI JO MSTKOIUIACTUYHOIO COCTOSIHUSI OT TEMIIEPaTypPHBIX
YCIIOBUH.

I[To meromuke JIL.K. IIATOBCKOM mnpM aHOMaJIbHO pAHHEHW BECHE, B JIETKMX IOYBAX Jara
MSATKOIUIACTUYHOTO COCTOSTHUS TIOYBBI PACCUUTHIBAETCA 1O popmysie:

Nn = 87,17 — 1,73t — 0,64t? (1.17)

rae: NI — OpoJOJKUTENBbHOCTh Meproja OT 1 sSHBaps 10 JaThl MEPBOTO MPOCHIXaHUS BEPXHETrO
CJIOS TTOYBHI JI0 MSITKOIUTACTHYHOT'O COCTOSIHUS;
t — cpenHsst TeMIiepatypa Bo3yxa 3a Mapr.

[Ipn HOpManbHON M MO3JHEH BECHE B JIETKUX (CyNECHaHbIE) U TSDKENbIX (CYIJIMHUCTBIE)
[OYBax JiaTa MATKOIUIACTUYHOTO COCTOSIHUS MOYBBI PACCUUTBIBAETCS 10 (hopMysiam:

jerkue mouBsl:  Nm= 137,90 — 7,18t + 0,32t (1.18)

TsoKeNble mouBbl: N = 133,08 — 3,97t + 0,07t2 (1.19)

rge. t— CpCaHAA TEMIICpATypa BO3yXa 3a allpClib.

Becennue nonessle pabOThI M CEB Ha paccMaTpUBaeMON TEPPUTOpUN HaunHaercs yepes 4—-10
JTHEH 1ocie MPOChIXaHus OYBBI JO MATKOIUIACTUYHOIO COCTOSTHUS, MHOT'/Ia Pa3pbIB COCTaBIsAET 15—
20 nHelt. BoimaseHne ocakoB B 3TOT IMEPUOJ MOXKET IOMEIIATh MPOBEJCHUIO MOJIEBBIX padoT.

1.9 MeToauka onpejejieHHsi CPOKOB CO3PeBAHUS PAHHUX SPOBBIX 3¢PHOBBIX KYJIbTYP

CkopocTh pocTa M pa3BUTUS PACTEHMH B YCIOBMSIX JOCTaTOUYHOM BIArooOecre4eHHOCTH
3aBHCUT B OCHOBHOM OT TeMIIepaTypbl Bo3ayxa. Uem Bbllle TemmepaTypa (0 ONpPEIeIeHHOTO
npenena) teM Oousblie ckopocTh pocra. A.A. IluronessiM, JI.H. BaOymkuHbIM U JIpyrumu
YUEHBIMH OBLJIM YCTaHOBJIEHBI 3HaUEHUSI CyMM 3(()EKTUBHBIX TEMIIEpATyp BO31yXa, HEOOXOIUMBIE
U1 TIPOXOXJAEHUS MEX(a3HbIX TEpPHOAOB pPa3BUTH CEIbCKOXO3SICTBEHHBIX KYIBTYp, NpHU
YCIIOBHMH JIOCTaTOYHOM BiaroobecneuenHoctu [8, 11, 19].

Jlns ompeneneHuss CpPOKOB HacTylUleHHs (a3 pa3BUTHS SPOBOM IMIIEHUIBI W SUMEHS
HCIOJIb3YIOTCS CYMMBbI 3(h(PEeKTUBHBIX TeMIiepaTyp Bosayxa Bbiiie 5°C, mpuBeleHHbIE B TaOHlle
1.18.

Tabnuua 1.18 — CymMel 3¢ (heKTUBHBIX TemrepaTyp Bo3ayxa Beiiie 5°C, HeoOX0auMble JUIs
npox ok aeHus MeK(asHbix nepuoos, °C [8, 11]

[Toces — Konomenne — IToceB — BockoBast
KynbTypa
KOJIOILIEHUE BOCKOBAsl CIIEJIOCTh CIEJIOCTh
SIpoBast meHnIA 700 490 1190
SApoBoii sUMEHD 800 390 1190
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Hara HactymiueHuss (as3bl pa3BUTHS ONPEACSICTCS METOAOM HAKOIUICHHS HEOoOXOIMMOil
cymMMbl 3(hdekTuBHBIX Temmeparyp Bo3ayxa Bbeimie S5°C. OmHako, TpU BBICOKOH JTHEBHOU
teMneparype Bo3ayxa (Bbiue 30°C) win npu cpeHecyTOuHOM TeMmeparype Bo3ayxa Bbiiie 20°C,
BBOJMUTCS TMOMpaBka Ha OaiacTHele (TOpMO3siiMe pocT) TemmepaTypsl. Hampumep, npu
cpeanecyrouHoi Temmeparype 22°C nonpaBounbiii k03ddurment cocrasmser 0,96, a npu 27°C —
0,80.

HenocratkoM [aHHOTO TOAXO4a SBISIETCS TO, YTO HE YYWUTBHIBAIOTCS WHBIE, HE
TeMIeparypHblie (akTopbl (BIaKHOCTh OYBBI, BIAKHOCTh BO3AyXa U T.1.). Hanpumep, B ycnoBHsxX
Ka3zaxcrana 4acTo CKJIaJbIBalOTCS HEIOCTATOYHBIC YCIIOBHS YBIAXHEHHMS W TOTJA BO3HHMKAET
HE0OXOIMMOCTDb BBEJICHUSI KOPPEKTUPOBKH.

Jlnst ompeneneHus NaThl MOJIHOW CIEJIOCTH OT JaThl BOCKOBOM CIEIOCTH MM OT JaThl
CKallMBaHUs CTEOJECTOs B BAJIKU BEAYT YYET CPEJHECYTOUHBIX e(UIMTOB BIAKHOCTU BO31yXa.
Vcnonp3ys crienuanbHyl0 TaOIuIly, M0 3HAUYEHUSAM Ae(UInTa BIXHOCTH BO3/AyXa ONPEACISIeTCs
CTENEeHb BBICHIXaHUS 3epHa B CTEOIECTOE UM B BaJKaxX, U YCTAHABIMBAETCS JaTa MOJTHON CIEIOCTH
[36, 37].

Taxxe st ceBepHOU monoBUHBI KazaxcTaHa yCTaHOBJIEHO, UTO ISl MPOCHIXaHUS XJIEOOB OT
CKaluMBaHus (BIaXHOCTh 3epHa 35-37%) 10 KOHAMIMOHHOW BiaxHocTH 3epHa (14—15%)
noTpedyeTcsi cyMMa CpeITHECYTOUHBIX AepUIUTOB BIaXHOCTH Bo3ayxa 40—45 rlla, a ms crosimumx
Ha KopHto — okoJio 70 rlla. OTux nokasaTesieil MOKHO KCIIOJIb30BATh MPU pacyeTe KIMMaTHYECKUX
CPOKOB TIOJIHOM CIIEJIOCTH U Havaia yoopku ypoxkast [36].

[TomHast cresocTh 3€PHOBBIX KYJBTYp SIBJSICTCS MOKas3aTeJeM Hadana yOOpKH ypoxas, T.e.
Hayana mpsAMoil yOOpKM WM OOMOJIOTa BBICOXIIUX BalKOB. COOTBETCTBEHHO 32 KIMMAaTUYECKUE
CPOKH Hauaia yOOpKH ypoKas paHHHX SPOBBIX 3€PHOBBIX KYJIBTYp MOKHO OpaTh JaTy WX TOJHOTO
CO3pEBaHUA.

1.10 MeToanka onieHKH OMOKJIMMATHYECKOI0 OTEHINAJIA TEPPUTOPHHU

Briepsbie nonstue o 6uoknumarndeckom noreruuane (bKII) B HayuHyto TeOpuio U MPakTUKY
obuto BBeneHo .M. Komockoeeim [39]. Tlo ero ompenenenuio BKIT — koMruiekcHass BelMUHHA,
XapaKTepu3yoomas OOyl MOTEHUHUAIbHYIO MPOAYKTUBHOCTh 3€MJIM W YYUTHIBAIOLIAs BIMSHUE
TaKMX OCHOBHBIX ()aKTOPOB KJIMMaTa, KaK TeMIlepaTypa, Bjara u CBeT.

[To muenuto J[.W. [amko [40] BKII cnexyer xapakTepr30BaTh KOMIUIEKCOM KIMMaTHYECKUX
(akTOpOB, ONPEENAIOMINX BOZMOKHOCTH CEJIbCKOXO035HCTBEHHOTO POM3BOICTBA: HA0OP KYJIBTYp,
Ouosiornyeckas MpOAYKTUBHOCTb, 3(PPEKTUBHOCTh 3aTpaT, NMPOU3BOACTBEHHAs CIELUAIN3ALUSI U
ap.

C.A. CanoxHuKOBa B KayeCTBE KPHUTEpPHUS «CEJIBCKOXO3SANCTBEHHOW IPOJYKTHBHOCTH
KJIMMaTay MPEeJIOKIIIA UCTIONIb30BaTh YPOKAHHOCTh 3€PHOBBIX KYIbTYp [41].

®.3. BarranoB [42] mox cenbCKOXO3SIMCTBEHHOW NPOAYKTHBHOCTBIO KIMMAara MOHUMAeT
KOMIUIEKC METEOPOJOTrHYEeCKHX (DAaKTOPOB, IOJIOKUTEIBHO BIIMAIOIIMX HA POCT U pa3BUTHE
pactenuil. Ilo ero MHEHHIO, CENbCKOXO3AHCTBEHHAs MPOAYKTUBHOCTh KJIMMAaTa MOXET ObITh
OLIEHEHA /ISl OTJIENbHON KYJIbTYPbI UM TPYIIIbI KYJIBTYP.

OtTHoOcuTENbHBIE 3HAa4YeHUs OWoKiIMMarndeckoro moreHimana mo J[.M. Hlamxo [40]
PaCCUYUTHIBAIOTCS IO OpMYyIIE:

2t
BKII = K — 1.20
P ztak(&w) ’ ( )

rae BKII — otHOcHuTEIbHBIE 3HAUEHU OMOKIMMATHYECKOTO MOTEHIIAANA;
KP( Kv) — K03 (HUIIMEHT pocTa Mo roI0BOMY MOKa3aTeN0 aTMOC(HEPHOTO yBIAKHEHHUS;

Ztak, — CyMMa CpPeIHMX CYTOUYHBIX TEMIIEPATyp BO31yXa 3a NEPHOJ aKTUBHOW BEreTalllM B

ITAHHOM MECTE;
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Ztak_(m) — 0a3ucHasi cymMMa CpeJHUX CYTOYHBIX TeMIIepaTyp BO3/AyXa 3a MEepUO]l aKTHBHOMN

BCrcTaluu.
K P(KY) npeaAcCTaBJIsICT coOoi OTHOIICHHEC YPOKanHOCTHU B JaHHBIX YCIIOBUAX

BJIArooOECNEUYeHHOCTH K  MaKCHMaJbHOH  YpPOXKAWHOCTH B YCIOBHSAX  ONTHUMAIbHOU
BJIAaroo0ecre4eHHOCTH.

C.A. CanoxnukoBa [41] mnpemmoxuiaa XapaKTepUCTHUKY OoHHMTeTa Kiaumara (Ipu
€CTECTBCHHOM YBIIQ)KHCHHH) PACCUUTHIBATH IO (hopmyoie:

Bk=¢ > T>100, (1.21)

rne Bix — OoHMTHPOBOUHBIA Oami KiIuMara, KOJMYECTBEHHO DPaBHBIM YCIOBHOMY YpOKaio
SIPOBBIX 3€PHOBBIX KYJIbTYp IIPU JaHHOM COUYETAHUU TEIUIA U BJIATH;

€ — OOHMTHPOBOUHBIA Oamia yBIAQXKHEHUS, KOJWYECTBEHHO paBHBIH OCPEAHEHHOU
YPOKallHOCTH T€X K€ KyJIbTyp (B Li/ra), NpUXOASMIEIcs Ha €AUHUIy O00ECHEeYeHHOIo TEIIOM
nepuona (3. T=100°) npu gaHHOM yBIIQ)KHEHUH;

>Ts100 — cymMma Temmeparyp B COTHSIX TIpaJycoB 3a IEpUOJ CO CpEIHECYTOYHOM
TeMieparypoi Beime 10°.

B ¢enepanbHOM TrocyaapcTBEHHOM OIOKETHOM yupexaeHuu «Bcepoccuiickuii HayuHO-
UCCIIEIOBATENbCKUM HHCTUTYT CElIbCKOX03aKicTBeHHON Meteoponorun» (PI'BY «BHUMCXM»)
KOJIJIEKTUBOM aBTOPOB 1oj pykoBoacTBoM mpod. O.Jl. CuporeHko pa3paboTaH METOJ OLEHKU
arpoKJIMMAaTHYECKUX pPECYpCOB TEPPUTOPUU TpU HAOTIOMAEMBIX M OXXKHJAEMBIX HW3MEHEHHSIX
KJIMMaTa, OCHOBAHHBIM Ha KOJMYECTBEHHOM TEOpUH »HHepromaccoOMeHa M NPOJYKTUBHOCTH
arpo’KOCHUCTEM - MMUTAIMOHHast cucteMa «Kimumar—IlouBa—Yposxaii» [43-49].

OcHoBy cucremsl «Knumar—IlouBa—Ypoxaii» COCTaBIAIOT CIEAYIOIINE KOMIIOHEHTHI:

— MMHUTAIMOHHAs IUuHamMuyeckas Mmoaenb «lloroma—Ypoxai»;

— KOMIUIEKC NpOrpaMM YHCJIEHHOIO aHajlu3a (CTOXaCTUYECKHE MOJENIH, TIeHEpUpYIoLue
rOJIOBOM XOJ METEOPOJIOTUYECKUX 3JIEMEHTOB C YYETOM KOPPEJSLMOHHBIX CBA3CH Mexay
HUMH, KOMIUIEKC MPOTrpaMM PEaIM3yIOIINUX NOCTPOECHUE CLEHApUEB M3MEHEHMs KJIMMara C
CYTOUHBIM pa3pelieHrueM);

— uH(popMaLnoHHas 0a3a;

— CHCTEeMHOe o0ecrieyeHue.

[Tocne 3amaHus BXOJHOW METEOPOJOTMYECKOW M arpOMETEOPOIOrHYecKOd HHQOpMAIU ¢
IIOMOUIBI0 JuHaMHYecKor Mozenu «Iloroga—Yporxkain» Npou3BOAUTCAS UMHUTALIUS POCTA U Pa3BUTHS
[0CeBa JIaHHOM KyJbTypbl C CYTOUHBIM IIAarOM I0 BpeMEeHH. B KauecTBe BBIXOJIHBIX JTaHHBIX
UCMOJB3YIOTCS Haubosiee 3HAYUMbIE WHTETPajbHbIE BEIMYMHBI: OMOKIMMATUYECKUN MOTEHLHMAI,
YPOXKaHOCTb, IMHAMHKA HA/I3€MHOM OMOMacChl, TUIONIAAN JIMCTHEB, a TAaKKe CyMMapHbIe 3aTPaThl
BOJIBI HA TPAHCIHPALHNIO, THHAMHKA 3armacoB BoAbl B mouse (mo ciosm 0-20, 20-50 u 50-100 cm),
(deHonornyecke JaThl U Apyrue napaMeTpsl.

Jlia peanu3anii MMMTAllMOHHOTO METO/1a OLEHKH OMOKJIMMATHYEeCKOro MOTeHIUaa, T.€. JUIs
IPOroHa JAMHAMHUYECKOW Mozenu (HOpMUpOBaHMS Yypoxkas, HeoOXoauma HH(opMaioHHas 06a3a,
BKJIIOUAIOIIAs CIIEAYIONIME TOKA3aTeNN:

1. I'eorpaduyeckas mmpora MyHKTa, JIs1 KOTOPOTO BEAETCS PACUET;

2. ATporuipoJIorn4ecKie CBOMCTBA MOYBHI;

3. Bna)xHOCTb MOYBBI B TEYEHHUE BCETO BET€TALIMOHHOTO NIEPHO/A;

4. ArpoxuMHuYecKHe CBOMICTBa TMOYBBI (COAEpP)KAHUS MIETOYHO-TUAPOJIM3YEMOTO a30Ta U
HUTPATOB B MI/CM? M HUTpH(UKALMOHHAS CIIOCOOHOCTH MOUBHI 110 c1osiM 0-20, 20-50 u 50-100 cm).
VYka3aHHbIE BEIMYUHBI 33JaI0TCS Ha J1aTy BO3OOHOBJICHUS BEreTalluy;

5. denonoruueckas uHpopMaiys (Aara BO3OOHOBJIEHHUS BETeTAllMU, B KAaueCTBE KOTOPOU
HCIMOJIB3YETCS J1aTa Mepexoia TeMIepaTypsl Bo3ayxa yepe3 5°C BeCHOM, 1aTa KOJOIMIEHUS U CYMMBbI
3G GEKTUBHBIX U1 MEK(A3HBIX EPHOJIOB BCXOAbI-KOJIOLIEHNE U KOJIOIIEHUE-BOCKOBAs CIIENIOCTD);
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6. HauanpHas BIIQXHOCTh IOYBBI Ha JaTy BO300HOBIEHMSA Bereranuu B MM 1mo 10-
CAaHTUMETPOBBIM CJIOAM 10 1 M;

7. Cpoku U J103bl BHECEHUS y100pEHUS;

8. Mereoposoruueckue JIaHHbIE (Temreparypa BO3AyXa, Ae(UIUT BIAKHOCTU BO3AYyXa,
YKCJIO YACOB COJIHEYHOT'O CHUSHHUS, CyMMa OCaJIKOB).

Cuctema 1O3BOJSIET BOCHPOM3BOIUTH OCHOBHBIE OCOOCHHOCTH (DOPMHUPOBAHUS YpPOKAEB
CEeNTbCKOXO3SMCTBEHHBIX KYNIbTYp. Takum 00pa3oM, WMHUTALMOHHBIM TOJXOJX TPEAIoaraeT
IIPOBOJIUTh OLIEHKY ITOYBEHHO-KJIMMATUYECKUX pPECypcoB (OMOKIMMATUYECKOIO MOTEHIMala —
BKII) B enunuiax npogyKTUBHOCTH (YpOKaliHOCTH).

IIpy HaIM4YMK NOJHOLIEHHBIX JaHHBIX CUCTEMA M03BOJISIET PACCUUTATh:

— DBKII1 — npu eCTECTBEHHOM YBIIaKHEHUH [10YBBI;

— BKII2 — npu 10CTaTOYHOM YBIIa)KHEHUU MOYBBI;

— BKII3 — npu qocTaTO4HOM MUHEPAIbHOM IMUTAaHUU;

— BKIl4 — npu coyeraHuu JOCTATOUHOrO YBJIAXKHEHUS M MUHEPAIbHOTO IUTAHMSL.

VIMUTaLMOHHBIM NOJXOA MOXET ObITh HCIOJB30BaH Kak JUIsl 4YacTHOIO, Tak M JUIsl OOLIEero
arpoKJIMMaTUYECKOr0 U MOYBEHHOTO pallOHUPOBAHUSI.

OCHOBO# 17151 MOJIENIM UHIMKATOPHOM KyJIbTYpbI ocayxuia Monens «Ilorona-Ypoxait» s
3epHOBBIX KyJbTyp. [Ipu 3TOM M3MEHEHbI 3HaUEHUSI HEKOTOPHIX KOHCTAHT U YIPOILEHbl POCTOBBIE
¢bynkuuu. IlpuHATO, YTO 1O ACCUMWIISITOB, HAlpaBJIIEMBIX Ha POCT HaJ3eMHOW OmoMacchl,
nocrosiHHa U coctasisieT 70%, octanbhble 30% HampaBisoTCsl Ha pocT KopHeill. CyMMmapHbIN
ypoxail cyxoil 6uomacchel, MOJy4YEHHbIH B pe3ylbTaTe UMHUTALUU, MPEACTABIAET COOON HCKOMYIO
OIICHKY OMOKJIMMATHYECKOTO MOTEHIINAIA.
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2. PU3UKO-TEOI'PAOUYECKOE OITUCAHUE

3amanno-Ka3axcranckas 00JacTh pacrmolio’keHa B ceBepo-3amaaHoi vactu Kaszaxcrama. Ha
ceBepe W 3amaJe TPaHUYUT ¢ MAThI0 objacTsamMu  Poccuiickoit ®Penepanum (AcTpaxaHckas,
Bonrorpanckasi, CaparoBckas, Camapckas, OpeHOyprckas), Ha 1ore — ¢ ATBIpayCKO# 001acTh0, Ha
BOCTOKE — ¢ AKTIOOMHCKOH 00nacthio. [lmomanp Teppuropun obmactu cocrasisier 151,3 Thic. kM2,
[TpoTsKEHHOCTh TEPPUTOPUH OOJIACTH C CeBepa Ha 0T cocTaBisieT okoyo 350 kM, a ¢ 3amaja Ha
BOoCcTOK — Oosiee 500 km [50].

B cocraB 3amagHo-Kazaxcranckoil ob6nactu BXOAAT 12 agMHHHUCTPAaTHUBHBIX paiOHOB,
00JacTHOM 1EeHTp — I'. Ypanibek. Takke UMEIOTCs 3 TTOCEITKOBBIX OKPYroB, 156 cenbCKux (ayJabHBIX )
OKpyToB, 475 CelIbCKUX HACCIICHHBIX MyHKTOB (Tabyuna 2.1, pucynok 2.1) [51].

Tabnuua 2.1 — AnqmunauctpatrBHoe nenenne CeBepo—Kazaxcranckoit odmactu [51]

Paiion Paiionnsiii nentp | Ilnomans, Teic. KM?

VYpanbck . a. . YpaJbCk

TackanuHCKuUi a. Tackana 8,1
3e1eHOBCKUI c. [lepemérHoe 7,4
TepekTuHCKui c. ®énopoBka 8,4
bopunuHCcKuii r. Akcai 5,6
IIsHrBIpIAYCKUI c¢. HIprHrsIpiay 7,2
JKanubexckuii a. JKanubex 8,2
Kaszranosckuii c. KasranoBska 18,6
AKOKaWBIKCKAT c. Yamaesn 25,2
ChIpbIMCKUH a. JKpIMIUTHI 11,9
KaparoOunckuit a. Kaparobe 10,0
bokeriopaunckuit a. Caiixun 19,2
Kanakamnackuit a. XKanakaia 20,8

Peaned u reosiornyeckoe crpoeHune

Ha tepputopun 3amamno—KazaxcTaHckoil 00J1acTU BBIIETSIOTCS CTEMHAs, CyXOCTEIHasl,
IIOJIYITYCTBIHHAS U IIyCThIHHAS IPUPOAHBIE 30HBI.

Ha pucynke 2.2 mpencraBineHa ¢usuko-reorpaduueckas kapra 3amagHo-KazaxcraHckoid
obnactu. Penbed Teppuropun o007IaCTM HHU3MEHHO-PaBHMHHBINA, BBICOTA HAJ YPOBHEM MOpS
CHI)KAETCS C CEBEPO-BOCTOKA Ha FOro-3amnaj 00JacTH.

Ha ceBepe u ceBepo-BocTOKEe TeppUTOpUHM oOnacTH Haxonaarcss orporu OoOmero Ceipta H
[Ipenaypansckoro miato. [loBepxHocTs penbeda O6mmit Coipt noHmkaercs ¢ cesepa (100-150 m)
ory (60-70 wm). IIpenypanbckoe (OMOMHCKOE) IUIaTO 3aHUMAeT TEPPUTOPUIO  MEXKAY
[Ipukacnuiickol HU3MEHHOCTBIO M Myromkapamu. Ero ceBepo-BOCTOYHAs CTOPOHA IMPUIIOAHSTA
(mo 400-450 m), roro-3anagnHas mocteneHHo noumxkaercs (10 100-150 m).

Ha rore B mnpenenax Ilpukacnuiickoi HU3MEHHOCTH PACHOJIOKEHBI IECUAHBIE MAaCCHBBI
Hapein: Kokyzenkym, Akkym, Kaparanasikym u apyrue. HauBbicimast Touka oOGnactu ropa Muka
pacrojio)keHa Ha CeBepo-3amajie, €€ BbhICOTa HaJ ypoBHEM Mopsa 259 M. bonboiyro yacTthb
TeppuTtopun  3aHuMaeT IIpukacnumiickas HHU3MEHHOCTb, YEpeaysd  XOJMHCTO-YBAJIHCTBIMHU
BO3BBIIIEHHOCTMU [51].

Ilo reonmormyeckoMy pa3BUTHIO 3€MHOW KOPbI M TEKTOHMYECKOH CTPYKTYpe Hccienyemas
o0nacte oTHocuTcs K Bocrouno-EBpomneiickoil mnatdgopme. J[peBHee oOcHOBaHUE ILIaT(HOPMBI
MIOKPBITO OCAJOYHBIMU OTJIOXKEHMSIMM MalIe030s1, Me3030s1, KaitHo304. [locie orcTyruienus mops
MOCTETIEHHO Cc(opMupoBaics coBpeMeHHbIH penbed. [Ipy KOHTHMHEHTaIbHOM €€ pa3BUTUU
00pa3oBaMCh XapaKTEPHBIH JUIs KaKA0T0 paiioHa penibed, MOYBEHHBINH U paCTUTENIbHBIH OKPOB.
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[Ipenypanbckoe IMIaTo BO3HUKIO B KOHIIE AMOXHM BepxHero mena, a OOmmit CeIpT - mocie
OTCTYIUICHUSI MOpsI B TajeoreHoBbIM mepuoa. OO0muii ChIpT CIOKEH H3BECTHSAKAMHU, MEJIOM H
JIPYTUMH OCaJOYHBIMH TIOPOJIaMH, COOpaHHBIMA B KOPOTKHE HEBBICOKHE CKJIQJKH CEBEpO-
3amagHoro HampapieHus. [Ipukacnuiickas HU3MEHHOCTH Korjaa-To Obuta AHOM Mops. Eme B 70-e
roasl XIX Beka HaXOIWJIOCH IMOJ BOJOM U COJIEHOE 03epo TeHTeK, Ha KOTOPOM pacrojarajiuch
He(TsHbIe ckBakHHBI Jloccop u Maxkar [52].

I'maporpadus

Peunas cerp 3amagno-Ka3zaxcranckoii o01actu pa3Buta cinado, o TEppUTOPUU pacipeaesieHa
HEpPaBHOMEPHO M NMpHUHAICKUT Oacceliny Kacnmiickoro mops. B ceBepHoii, caMoii 00BOTHEHHO,
YacTH palioHa I'yCTOTa PEUYHOM CeTH cocTaBnseT Toabko 10-12 kv Ha 100 xM? Teppuropuu. Jnuna
p. XKaiibik ipeBbimaet 1000 kM. MHOTHE peku peruoHa UMEIOT CE30HHBIN XapakTep cToka. BecHoi,
BO BpeMs TasiHUS CHEroB 00pa3yloTcsi OypHbIE MOTOKU TalbIX U JOXKAEBHIX BOJA. OHH 3alONHSIOT
BCE MMEIOLIECs CyXHUe JIOKOUHBI U IPOTOKU U CTEKAIOT B PyCJIa OCHOBHBIX PEK, BbI3bIBasl OOJIbILINE
MIABOJIKU.

BonbmmHCTBO pek obmacTu 3a 2-3 HeJelu BeCEHHEro MoJoBObs pacxoayroT oT 80 mo 90%
CBOETO TOJOBOTO CTOKa, a JIETOM pPAacXOJ] BOJABI HACTOJIBKO Maj, YTO PEKH pa3OMBaAIOTCS Ha
OTJeJNbHbIE IIJIEChI, U TOJIbKO p. XKaiibik, Oepyiias Hayano B ropax FOxxHoro Ypana, TOHOCUT CBOU
Boael a0 Kacnmiickoro mops. Kpome toro, p. JKailblk BHOJHE CyZOXOAHA, 4YTO IO3BOJISIET
3aHUMAThCS BOJIHBIM Typu3MoM [52].

B o6nactu HacumThiBaeTcs 7158 GONBIIMX M MalbIX o3ep obmeil miomanpio 29757 kM2,
BosIbIIIMHCTBO MX HaXOAUTCS B MOMMAax M YCThEBBIX YaCTSIX PEK, a TAKXKE B JIMMaHax U pa3nuBax. 13
HUX pasMepoM MeHee 1 km? - 6738, pasmepom Gomee 1 km? - 420. OHH OOBIYHO HMMEIOT
cnabocosnonoBaryto Boay (Kambic - Camapckue, banbiktel u 1p.). Hekotopsie o3epa (Apaincop,
Anm-O3exk, o3epa B HU30BbsAxX Carbiza u JKem) ¢ HacTyIUIeHHEM JIETHEH jKapbl OBICTPO MEJICIOT B K
KOHILY JIETa WA OCEHBIO COBEPIIEHHO IEPECHIXA0T, IPEBPAIIasCh B COJIOHYAKU U COpbI [53].

B yBinaxHeHHBIX pailoHax BCTpeYaeTcsi OONIBIIOE KOJIMYECTBO 03€p, B KOTOPHIX MPEOOIaaaoT
npecHsle o3epa. B palioHax ¢ CyxuM KJIMMaTOM 03€p Majo, U OHM, KaK IPaBUJIO, MEJIKOBOJHBIE,
HENpOTOYHBIE, BOJAa B HUX COJICHAas, MHOTIa 03epa BhIChbIXaloT. Hanpumep, B MOTyIyCTBIHHOM 30HE
3TOTr0 PEerruoHa KOJUYecTBO 03ep 216, mpuueM NpecHOBOAHBIX B 1,3 pasa OoJbllie, 4eM COJIECHBIX.
Bmecre ¢ Tem, o3epa pacnpenensiorcs B BUAE OTACIBHBIX TIPYNI B ONpEAEICHHBIX paiioHaXx.
bonpmioe kommuecTBo 03ep Berpevaercs Ha [Ipukacnniickont 1 TypaHCKON HU3BMEHHOCTSIX.

ITo pacueram I'.I'. MypaBiieBa B paccMaTpuBaeMOM PErMOHE IPECHBIE 03€pa 3aHUMAIOT OKOJIO
35% tepputopuu, coneHble o3epa - 40% U Ha OO MepeCchIXaloUMX 03ep Npuxoautcs 25% obmei
Iom@amu Teppuropun [54].

B rugponornueckoM OTHOLIEHHMM B PETHOHE PACIPOCTPaHEHbl TPEIIMHHO-TUIACTOBBIE U
TPEIIMHHO-KapCTOBBIE BOJIbI, IPUYPOUCHHBIE K JEBOH-KApPOOHOBBIM M3BECTHSAKAM U NECUYaHUKAM.
Onu 3aneratot Ha riyoune ot 30-50 no 100-200 M 1 oTiIMYAIOTCA B MpejiesiaX 3TUX MIyOuH criaboi
MUHepanm3anuei (1o 1-2 r/i1) 1 BEICOKOH MPOU3BOIUTEIHHOCTRIO CKBaXHH, fAocTturatomier 70-800,
uHoraa 2000-2500 ky0. m/cytku [55].

[To MHeHUIO TUAPONIOTroB, Ha TeppuTopun IlpeaypanbCKoro mniaTo BOJOHOCHBIE OTIOXKEHHS
BBIXOJIT Ha MOBEPXHOCTb. 3/1€Ch MHTEHCHBHO Pa3BUBAIOTCS PEUYHBIE JOJMHBI U OBparu riyOMHON
ot 1-3 1o 25-30 m. Pacxopl HCTOYHUKOB, KOJIOALIEB U CKBa)KUH OOJIBIIEH YacThiO BapbUPYIOT OT
HeCKONMBEKMX M° B cyTkH 10 200-250 m%/cytku. Ha 6Gomblueii yacTH TeppHTOpHH, 3aKTIOYEHHEIE B
MEJIOBBIX OTJIOKEHUSAX BOJABI, MOTPYXKasCh, NMPUOOPETAIOT HANOp, a MOJOorue MiIaTGopMeHHbIE
CKJIaJKW  ONarompuATCTBYIOT OOpa30BaHMIO psJia KPYNHBIX  apTe3MaHCKUX  OacceiHOB.
VYcTaHoBNIEHO, YTO B 00OJACTH HMMEIOTCS OIPOMHBIE 3allachl MPECHBIX M €Iabo COJOHOBATHIX
apTe3UaHCKUX U TPYHTOBBIX BOI.

PacruTe bHBIH NOKPOB U )KHBOTHBINA MUP

®iopa 0061acTH OTIAMYAETCA MECTPOTON PACTUTENBHOrO MOKpoBa. Kaxas yacte TeppuTOpun
(menpTHI pek, cTemHas 30HBI W 30HA IIECKOB) XapaKTEPHU3YIOTCS CBOMMHU PacTUTEIbHBIMU
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cooOmiecTBaMu. B npuaenbTOBBIX ydacTKax MpeodiaasaeT JyroBO THI, a B IEHTPAJIbHONW YacTH —
NyCTHIHHBIN [56].

B o6nacTu B OCHOBHOM pacnpOCTpaHeHa CTEMHAs U MOJYNyCThIHHAS PACTUTEIBHOCTH. B1osb
CEBEPHOI OKpauHbl 001acTH, B MpeAesax ChIPTOB Pa3BUThHI KOBBUIbHO-THITYAKOBbIE cTen. OCHOBY
TPABOCTOSI CTENEH COCTABIISIOT Y3KOJUCTHIE 3JIaKH: THIEIL, KOBbUIb (ThIpca), KOBBUIOK. PasHOTpaBbe
MIPEJICTABJICHO MPEUMYILECTBEHHO CYXOJIIOOMBBIMHU CTETHBIMUA BUAAMH, KaK TPYIHHUIA, POMALITHUK,
cepnyxa, JrorepHa okentas [4]. Ilpupoma co3gana  yHHKaJIbHBIA JTaHgmadT CHIPTOBON
BO3BBIIIEHHOCTH, Ha KOTOPOM COOpaHbl pacTeHUsl MyCThIHb, CTENEH U JiecocTenei.

Haubonee Ooraroii  pacTUTeNpHOCTBIO  OTiIM4aeTcss moiima p. JKaiieik.  31ech
MPEUMYIIECTBEHHO Pa3BUThl Pa3HOTPABHO-3JIAKOBBIE JIyra C MpeoOsiaJaHueM MbIpesi, JUCOXBOCTa,
KOCTpa, COJIOJIKH, MBIIIMHHOTO TOPOIIKA, MATINKA. MecTaMHu BCTPEYarOTCS MapKOBBIE POILUIIBI U3
JPEeBOBUIHON Oenoil WBbI, CepeOpPUCTOro TOMOJSA C MOAJECKOM W3 UIMIIOBHHMKA, TaBOJITH U
xKumosioctu [4].

CeBepHble U BOCTOYHBIE 4acTH ropbl bonbmas HMuka HOKpBITHI pa3HOTPaBHO-3J1aKOBOM
pactutenbHOCThIO [57]. BumoBoe pa3HooOpasue Bo (iope TOpbl JOBOJIBHO BBICOKOE H3-3a
Pa3IMYHBIX YKOJOTMYECKUX yciaoBuid. Ha oTHOCHTENsHO HEOONBIION TUIOMIAIN 3aPETUCTPUPOBAHO
219 Bua0B, oTHOCAIIMXCS K 43 cemericTBam u 149 pomam. [58].

Ha 1ore o0OmacTu pa3BUTHI TMOJBIHHO-3JIAKOBBIE CTEMM Ha CIa003aCOJNICHHBIX CBETJIO-
KallITAHOBBIX IOYBaX. XapaKTEPHOH OCOOCHHOCTHIO SIBIISICTCS PE3KO BBIPAKEHHAST KOMIUIEKCHOCTh
(ISITHUCTOCTH) PACTUTENBHOIO TMOKpoBa. HabmiomaeTcss KOHTPacTHOE COYETaHHE COJIOHIIOBOM
MyCTBIHU, MPEICTABICHHON CKYIHOW M PEIKOW pPacCTHTEIBHOCTHIO (YepHasi IOJIbIHB, KOKIIEK), C
MATHAMU CTEMHBIX 3JIaKOB B OJIOALICBUAHBIX 3amaJiMHKaX. BcTpedaroTcss TUMaHbl C JIYTOBBIM
TPABOCTOEM MPEUMYILECTBEHHO M3 IBIPEst M TYTOBOTO Pa3HOTPABbS.

B necuanbix MaccuBax Ha 0ojiee 3aKpEIUICHHBIX Yy4YacTKax IMpeoOsiajaeT pa3pekeHHas
KUTHSKOBO-TIOJIBIHHAS PACTUTEIBHOCTD (TIeCYaHas MOJIbIHb, CAOMPCKUN KHUTHSK, KpacHas MOJIBIHB,
KOBBLJIb).

Taxke pacrnpocTpaHeHa COJNSIHKOBas PACTUTENBHOCTh - TETPOCHMOHHS TPEXTHIYMHKOBAS,
nebena Tatapckasi, porad MecyaHbld, COJISIHKA HAaTPOHHAs, YyMHas U OOJMCTBEHHAs, COJISHKA
[Taynecena u np. Hepemko cpenu COJISTHOK pa3BUBArOTCA 3deMepsl - K MPUMEPY, MOPTYK
BOCTOYHBI, KJIOMOBHUK MPOH3eHHBIH, neckypanuust Coduu [59].

XKusorHsiii mMup 3amagHoro Kaszaxcrana otrianuaercsi pasHooOpasueM. Hekoropbie BHbI
KUBOTHBIX, HACENAIOIINE MYCTHIHM W CTEMHbIE MPOCTPAHCTBA, BKIIOYEHbI B KpacHyro KHUTY
Kazaxcrana. Cpemu HHX peakue, OxpaHsemble — JeOelu, KyApsSBbIE M PO30BBIC IEIHKAHEI,
¢damunro [60].

N3 mnexonutatomux (39 BUIOB), KpoMe 00IEepacpOCTpaHEHHBIX TPHI3YHOB (CYCIHK, 3asll,
MEeCYaHKH, TYIIKAaHUYMK H JIp.), BOASTCS XUIIHBIE 3BEPH - BOJK, KOPCAK, JINCUIIA, AUKHE KOIIKH,
Jacka W HEKOTOpBIE JIpyTHe, a TaKKe KONBITHBIE, 3aHeceHHble B KpacHyro KHHTY - JDKeWpaH,
YceropTekuilt MyQuioH, a Takxke caiirak, kabaH; MPeCMBIKAIOLINECs - TalI0Ka, T0JI03, YK, HECKOJIBKO
BUJIOB SIIEPHII U JIp., aMpuOun - xadbl, IArymku. J[kelipaH OTHOCHUTCSI K CEMEHCTBY MOJIOPOTHUX,
nojiceMencTBy razenu. OCHOBHOE MECTO OOMTaHUS — IYCTBIHU U MOJYNYCThIHU. PaHbIlle ©X MOKHO
OBUTO CTaJlaMU BCTPETUTh BO MHOTHX pailOHaX PecIyOJMKH, T1ie Tenephb KEHpaHbl CTaal KpaiiHe
penaKuMu SKUBOTHBIMU. J[keipanbsl aepxarbcsi rpynnamu. COTNIacHO HCCIEIOBAaHUSAM YYEHBIX,
JKEHpaHbl UCTIONB3YIOT B mHIy cBbiine 40 BumIoB pactenuii [51-52, 60].

OcobenHo MHOro B obmactd nTull - 230 BUIOB (THE3AALIMXCS U 3UMYIONIUX, IPOJIETHBIX U
CIIy4aiiHO 3aJIETAIOIIUX ), B TOM YHCJIE PEJKUX U UCUE3A0IIUX.

B peruone BonsTCs JI0ocH, KOCYNH, KaOaHbl, CAalTakH, JHUChI, XOPbKHU, BOJIKH, 3ai1bl, O0OpHI,
BBIXYXOJIb, OHAATPHI, CYCIIMKH | JIp. Ha Tepputopun 001acTH UMEIOTCS THE3IO0BbS JieOeei, cephix
rycei, NeauKaHoB, XypaBiieil, KyJHUKOB, KypOIlaTOK, OpJIAHOB, KOPIIYHOB, SICTPEOOB, JIACTOYEK,
CKBOpPIIOB M Jip. M3 mpecMbIkaronmxcs - 3MeH, smepuisl. O3epa U peku 0oratsl pbOoii: BoOIa,
Jel, ca3aH, CyJak, JHHb, JKepex, Iyka, okyHb M ap. Ha Ypane BcTpewarorcs ceBpiora, Oemyra,
ocetp u jp. [51-52].
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3. ATPOKIIMMATHYECKHE PECYPCbI

COBOKYIMHOCTh ~ KJIMMATUYECKUX  (DAKTOPOB, CO3MAMOIIUX  BO3MOXHOCTH  TOTyYCHUS
CeJIbCKOXO03SICTBEHHOU MIPOYKIIHH, Ha3bIBaeTCA arpoKJIMMaTUYECKUMHU pecypcami.
KonuyecTBeHHbIE XapakTEPUCTHUKUA DJIEMEHTOB KJIMMaTa, HMX COYETaHUS M COOTHOIICHUS,
BIUSIIOIIME HAa ypoKalk W  KayecTBO  CEJIbCKOXO3SHUCTBEHHOW  NPOAYKLIMH, Ha3bIBAIOT
arpoKJIMMaTHYCCKUMU TIOKa3aTessiMu [6].

Y4yer arpokJIMMaTUYECKUX YCIOBHI TMO3BOJSIET OMNPENCNIUTh COOTBETCTBHE KIIMMaTa
KOHKPETHOTO paiioHa TpeOOBAHUSM CEIHCKOTO X031 CTBA.

ATpOKIMMATHUECKUE PECYpChbl TEPPUTOPUU XaAPAKTEPHU3YIOTCS IOKa3aTelsiMU pPecypcoB
COJIHEYHOM paauaiiy, TMOKa3aTelIMH TEPMHUYECKOTO peXHMa U peXUMa  YBIAKHEHUS
BEreTallMOHHOTO MEPHO/IA.

Ha repputopun 3amamno-Kazaxcranckodd o005IacTH ACUCTBYIOT 15 MeETEOPOIOTHYECKHX
craniuu (MC) PI'TI «Kasrunpomer» MO PK (pucynok 3.1). [l XapakTepuCTUKH KIMMAaTHYECKUX
yCIIOBUH 00MacTh OBUIM HWCIOJB30BaHBI JaHHBIE 13 METEOpOIIOTMYECKUX CTaHIUH, WMEIOIIUX
HETIPEPBIBHBIM MHOTOJICTHUH psa  HaOmroAeHwWil: SlHBapueBo, Axcail, Ypaibck, Tackana,
[emreipnay, Xemvmutel, Yamaes, Kasramoska, Kapato6e, Kamnakran, YKauubek, Taitnmak, Xan
Opnacsl.

Hano ormeruts, uTo no tpeboBanuto BeemupHoit meteoposioruueckoit opranuzainuu (BMO)
JUIS ~ XapakTepUCTUKU  KJIMMara  HEoOXOIuM  MHOTOJIETHUH  psii  HaOMIOACHUH, C
POJOJKUTENBbHOCThIO He MeHee 30 ser. COOTBETCTBEHHO MJIsi OIpPENETCHHUs] COBPEMEHHBIX
KIIMMATHYECKUX YCJIOBUNM HamMH OBLIM HCIOJIb30BaHbl METEOPOJOTHYECKUE NaHHbIe Ooyiee ueM 3a
30 ner, B ocHOBHOM 3a 1981-2016 ronel. Takke ObUIM MCIIONB30BaHBI TaHHBIC, IPUBEIACHHBIC B
cnpaBoyHMKax mo kinumary Kazaxcrana, moarotoBiennsie B PI'TI «Kasrumpomer» B mepuoa c
2003 mo 2010 roxmsl, B ToM umucie pa3aenoB «Temmeparypa Bo3ayxa», «ATMochepHBIE OCAIKNY,
«AT™MocdepHbie sBieHU», «CHEXHBIH NOKpoBY», «CoiHeuHoe cusHue» U «TemmneparypHbIil
PEXKUM TTOYUBBIY.

JlJig XxapaKTepuCTUKU KIUMaTa HaMU ObLIM aHAJIM3UPOBAHBI PEXKUMBI COJTHEUHOM pajualui,
TEeMIIepaTyphbl BO3/1yXa, BIAXXHOCTH BO3yXa, aTMOC(HEPHBIX OCAIKOB, CHEXKHOT'O MIOKPOBA U BETPa, a
TaK)Xe KIMMaTUYECKHE CE30HbI T0Jja 1 KOHTUHEHTAIbHOCTh KJIMMaTa.

3.1 Arpok/aIuMaTH4yecKue 30Hbl

B oOCHOBYy  arpokimMaTH4eCKOIO  30HUPOBaHUS  ObUIa  MOJIOKEHAa  TEIo- U
BJIaroo0ecrneyeHHOCTh TePPUTOpHUH, T.€. Kodduuent yBnaxuenus (K) 3a BereTaTUBHO aKTUBHBIN
nepuoj; (Mali—aBrycT) MU CyMMa akKTUBHBIX Temmeparyp Bo3ayxa Bbimie 10°C, ocpenHeHHBIE 3a
MHOTOJIETHUH TIEPUOL.

AHanu3 pacnpeneneHus no Tepputopun 3anaaHo-Kazaxcranckod oOmactu 3Hauennii K u
CYMM aKTHUBHBIX TeMiepaTyp Bo3ayxa Beiiie 10°C mo3BoiauiI BBLAECTUTH HA TEPPUTOPUN 00JacTh 3
arpokiuMaruyeckux 30H. Ha3Banus 30H u mnpenenbHble 3HaueHuss K u cymm Ttemmeparyp
npuBeaeHb! B Tabnuie 3.1.

Tabnuna 3.1 — ArpoxkiinMaTH4ecKe 30HbI Ha TEPPUTOPUHU HA TEPPUTOPUU 3artaTHO—
Kazaxcranckoii ooiactu

Ne HasBanue 30HBI K >T10, °C
I11-6 | Ciabo 3acynuiuBas Teruias 0,6-0,8 2900-3100
IV-6 | YMepeHHO 3acylnninBasi yMEpEHHO JKapKast 0,4-0,6 3100-3600
V-6 | OdeHb 3acynuinuBas xapkas 0,2-0,4 3600-3700

Ha pucynke 3.2 mpencraBieHa KapTra arpoKJIMMAaTHYECKOTO 30HHUPOBAHUS —3armajiHo-
Kazaxcranckoi o0acTu.
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3ona I11-6 — «Cabo 3acymnumuBasi Temias» HaXOJIUTCS Ha ceBepe 00JIacTH, XapaKTepHU3yeTcs
sraueHuem K = 0,6-0,8 u cymmoii remmeparyp Boite 10°C B mpeaenax 2900-3100°C.

3oHa V-0 — «YMepeHHO 3acyllIuBasi YMEPEHHO KapKas» 3aHHUMAaeT IEHTPalIbHYIO 4YacTh
obmactu, xapakrepusyercs 3HauenueM K = 0,4-0,6 u cymmoint remnepatyp Beime 10°C B npeaenax
3100-3600°C.

3oHa V-0 — «OueHp 3acyluiuBas »Kapkas» 3aHUMaeT IOr O00JIaCTH, XapaKTepU3yeTcs
3HauenneM K = 0,2-0,4 u cymmoii remneparyp soimre 10°C B npenenax 3600-3700°C.

B Tabmuue 3.2 mnpuBereHa NPUHAIICKHOCTh aJMHHHUCTPATUBHBIX PAaWOHOB 3arajHo-
Kazaxcranckoii 06J1acTH K TOM WJIM MHOW arpOKJIMMaTHYECKON 30HE.

Tabmuna 3.2 — [IpuHaasiexkKHOCTh aIMUHUCTPATUBHBIX PAllOHOB K arpOKIMMAaTHYECKUM 30HAM

ATrpOoKIIMUMaTHYECKUE O6nactHbie/paitoHHbBIC IIEHTPHI 3amaaHo-Ka3zaxcTaHCKOM 001acTH
30HBI

I11-6. Cnabo CeBepHas ¥ ceBepo-3anaHas 4acTu 00JIacTH:

3aCyllIMBas TCIUIasl | — ceBepo-3amaaHas 4yacth JKanuOekckoro paiiona (1. XKanubek);

— ceBepHas okpauHa Kazaranosckoro paiiona (c. Kazaranoska);

— TackanuHcKuil paiioH, 3a UCKJIFOUEHUEM €T0 F0’KHOM YacTH (II.
Tackana);

— TEpPPUTOPUA I. a. Y palbCK;

— 3eneHoBckuii paiion (c. [lepemernoe);

— ceBepHas M0J0BHHA TepeKTUHCKOro paiioHa (c. @enopoBka);

— bopunuHckuii paiion (1. Akcaii);

— ceBepHas okpanHa CheIpbIMCKOro paiiona (1. KeIMOuUTHI);

— CeBepHas U LeHTpaibHas yacTyu LIbIHrbIpIaycKoro paioHa
(m. IpiHrBIpIaY).

IV-0. YmepenHo- 3anagHas ¥ LIeHTpalbHas YacTU 00JacTH:

3aCyILIUBas — 1oro-BocroyHas yactb JKanuOekckoro paiiona (1. XXanuOex);

YMEPEHHO JKapKas — KasranoBckuii paiioH, 3a HCKJIFOUEHHUEM €r0 CEBEPHOI OKpauHHI (C.
Kazaranoska);

— OKHaf yacTh TackaiaumHckoro paiona (m. Tackana);

— [okHas nosioBuHa TepekTuHckoro paiiona (c. deqopoBka);

— CeBepHas M LIeHTpalibHas YacTh AKKaWbIKCKOTO paiioHa (c. Yamaes);
— ChIpbIMCKHIA paiioH, KpOMe ero ceBepHOi okpauHsbl (C. KbIMIUTHI);
— roxHas yacth llbHTEIpIayckoro paiiona (c. IsiHTBIpIaY);

— ceBepo-3amaaHas yacTh bokelopauHckoro paiiona (a. Caiikun);

— 10XHas nmosioBrHA TepekThiHCKOoro paiioHa (c. PegopoBka);

— ceBepHas yacTh JKaHakanuHcKoro paiiona (c. XXanakaia)

— KaparoOunckuii paiion (c.KapartobGe).

V-6. OueHb IO>xHas yacTh o0sacTu:

3aCyNUIMBas )KapKas | — [oro-ocToyHas yacTh bokelopauHckoro paiiona (c. Caiixun);
— rokHas JacTh JKaHakanuHckoro paiona (c. XKanakana);

— I0)KHAas 4acTh AKXKalbIKCKOro paiiona (c. Yamaes).
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3.2 Pecypchbl COJIHEUHOM paguannu

JIJ1 KOJTMYeCTBEHHOM OI[EHKH COJTHEUHOTO M3IYYEeHHUS UCIIONIb3YIOTCS JBa MOKa3aTels:

1) IInotHOCTh TOTOKA (MHTEHCHUBHOCTbH, MOIIHOCTb) PaJMAlMM — KOJMYECTBO JYYUCTOU
SHEpPruM, NaJalIleld Ha eIWHUIY IUIOHIaJd B €JUHUIly BpeMmeHU. Ee ocHoBHOU enuHuuei
m3Mepenus sBiserca kBr/m? (umm xJx/m?). KomuecTso myunctoii sHeprun COHIA, Mafaoniei
Ha BEpXHEW rpaHuile aTMocgepbl Ha SAUHUILY TJIOLIAIN, IEPICHANKYISIPHON K COTHEYHBIM JIyyam,
npu cpenHeM pacctosHud 3emian U ConHIIa Ha3bIBAaIOT COMHEYHOW mocTossHHOM (So). Ilpunsrto
cuntath So = 1,367 kB1/M2, ¢ ommbKoii + 0,3% [61].

2) Cymma (Z103a) paavaiy — KOJWYECTBO paguallid, MPUXOJIICH Ha €IUHUILY IUIOLIATN
COOTBETCTBEHHO OpPUEHTHUPOBAHHOW MOBEPXHOCTH 3a BpeMs JAecTBHs 00iyueHus (4ac, JeHb,
Mecsl, rox). OHa B 0OCHOBHOM u3MepseTcs B MJIx/m2,

Conneuynas paauanus, npoxonas uepe3 armocdepy 3emnn ocinabeBaer. VHTEHCHBHOCTh
OpSIMOI  COTHEUHOW pajMallvy, MOCTYMAMEl Ha 3e€MHYIO IOBEPXHOCTb, 3aBHCUT OT BBICOTHI
COJIHIIA HaJ] TOPU30HTOM, MPO3PAUYHOCTH BO3AyXa, OOJAYHOCTH U BBICOTHI MECTa HaJ YPOBHEM
Mopsi. V3—3a TOTJIOUICHHs CONHEYHOW paguanuu atMochepoil, MaKCHUMalbHOE 3HAYCHHE
WHTEHCUBHOCTU TPSIMOW COJIHEYHOW paJMallid Ha YPOBHE MOpPS CUMTAETCA PaBHBIM Syy ~ 1,02
kB1/M?%. C BO3pacTaHMeM BBICOTHI YMEHBIIAETCS MOIIHOCTh aTMOc(ephl M yBeIMUMBaeTCs eé
MIPO3PAaYHOCTh BCJIE/ICTBUE YMEHBIIEHUS BOASHOTO Mapa v NblUTd. [103TOMYy HHTEHCUBHOCTB TIPSIMOM
COJTHEYHOH paaualfii C YBEIMYEHHEM BBICOTHI PACTET M CTPEMHTCS K CBOEMY MpPEICIbHOMY
3HaueHuo — 1,367 kBt/M2.

OCHOBHOW COCTaBIISIIOUICH pPagUAlMOHHOTO OallaHca W ero Hambojiee KOHCEpBATHBHOMN
XapaKTePUCTHKON SIBJIIETCS CyMMapHas COJIHEYHasl pajuaius, KOTopas COCTOMT U3 MpsIMOU U
paccestaHol paguanuu (Q = S’+ D).

Ha teppuropun 3anagno-Kazaxcranckoi 00iacTu mpoaoKUTENbHOCTh COTHEYHOTO CUSHUS
m3mepsiercss Ha MC VYpansck u MC JKanubGek, pacrofio)keHHbIE Ha CeBepe M Ha IOr0-3amaje
obnactu. Ha 3TuX ke CTaHIUSAX MPOBOAUTCS HU3MEPEHUE MHTCHCHBHOCTH COJHEYHON pajauanuu
[62]. s xapakTepuCTHKH YCIOBHI CEBEPHOM YacTh 001acTH MCoib3yeM nanubie MC Ypaibck, a
st rora — MC YKanub6exk.

lomoBass cymma cymmapHOi conHedHOM pamuanuu (Y Q) 1o Tepputopuu 3amagaHo-
Kasaxcranckoit o6mactu koneGnercs B mpeienax 6355-6604 MJIx/m? mpu sicHom HeGe U B
npenenax 4726-4835 MJIx/M? Ipu cpeHNX YCIOBHAX 06MadHOCTH (Tabmuma 6.3.2). IIpu Takom
packiiazie pakTUYECKH Ha 3€MHYIO TOBEPXHOCTb MOCTYINAET OKOJIO0 75% OT BO3MOXKHOI cyMMapHOH
paguanuu. MecsYHbIE CyMMBI CYMMapHOW paauaiuu NpH SCHOM Hebe konebmrorcs ot 141-164
MI[)K/M2 B nekadpe 10 903-905 MI[)K/M2 B HIOHE.

Tabnuua 3.3 — MecsiuHas ¥ rofioBasi CyMMa CyMMAapHO#M paauanuu npu scHoM Heoe (3 Q) u pu
cpeauX yeaoBusx obnagnoctH (Y Qco), MIx/m? [62]
Hokasarens | | | 10 [ [ W [ Vv [vi|[viu|vii] x| X [ X | Xl |Ton
cesep obnactu (MC Ypaibck)
> Qs 174 | 281 | 526 | 688 | 874 | 903 | 892 | 730 | 554 |386 |206 | 141 | 6355
>Qco 130 | 225 | 380 | 506 | 707 | 677 | 694 | 586 |414 |224 |99 84 4726
tor oonactu (MC JXKanubek)
> Qs 204 | 324 | 551 | 717 | 878 | 905 | 882 | 758 | 574 |402 | 245 | 164 | 6604
>Qco 133 | 221 | 365 | 506 | 696 | 717 | 717 | 603 | 425 | 251 | 117 |84 4835

B cpennemHoronerneM no tepputopun 3amagHo-KazaxcraHckoil o0nacTtu rojmoBasi cymMma
KOJIMYECTBO YaCOB C COTHEYHBIM cUsiHUEM (SS) coctapisieT 2283-2310 4acoB, T.€. B CpeHEM 3a TOJ1
COJIHIIEC CHUSIET B TeueHue 7,3 4acoB B cyTkH (Tabmuma 3.4).
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Tabnuma 3.4 — [IpoI0IKUTENBHOCTh COTHEYHOTO ocBenieHus Ha MC
Hokazarens | | [ 1L [ [ IV ] VvV [ vi vl |vil] IX ] X | Xl [XIl| Tox

cesep obmactu (MC Ypaibck)

CymmapHoe
COJIHEYHOE 78 | 114 | 167 | 225 | 314 | 316 | 326 | 293 | 218 | 131 | 64 | 64 | 2310

cusiame (SS), gac

ConHeYHOE CUSTHUE
3a J€Hb, Yac

43156 |6,7|82|103|106|106| 96 | 76 |53 41|43 | 7,3

Hucno pmeii6es | 40| o | g | 3 1 103/02]06]| 1 7 15|16 71

COJIHIIA, JHU

tor oonactu (MC JXKanubek)

CymmapHoe
COJTHEYHOE 71 | 107|162 | 214 | 305 | 304 | 321 | 296 | 231 | 153 | 65 | 55 | 2283
cusiaue (SS), yac
ConHeyHOE CHSHHE
3a JIeHb, Yac

Hucno e 6e3 | 5 | g | 7 | 3 1 |05|05]|07] 1 6 |14 | 17 | 75

COJIHLIA

44154667912 (103|105| 98 |81 |60 42 40]| 7,3

CaMbIMH COJTHEYHBIMU MECALIAMU SIBJISIFOTCS Maid, MIOHb W HIOJIb, KOTJa B CPEAHEM COIHIIE
cusiet 6omnee 10 waco. K 3uMe MpooKUTETbHOCTh COTHEYHOTO CUSTHUS COKpAIIaeTcs 10 4 9acoB
B cyrku. ComnHie cusier 6ojee 7 4acoB B CYTKH Ha TEPPUTOPUH 00JIaCTH 6 MecsIeB MOAPSI, C
anpess Mo CeHTIOpb.

B Tedenue roma umcno AHel 0e3 CONHIIA pacTeT OT JieTa K 3UMe M UX KOJHYECTBO 3a TOJ
cocrapysier 71-75 wacoB. B cpeaHem moutu Bce JAHHM 3 JIETHUX MECSIEB OBIBAIOT COJTHEYHBIMH.
KonuuectBo nueit 6e3 connua 6onee 10 queit 3a Mmecsiy HabmoaaeTcst B HosOpe, [eKkadpe u siHBape.

DHeprus COJIHEYHOW pajvallii MOKET ObITh MCIIOJIb30BaHa /IS MOIY4YEHHUS SJIEKTPUUECKON U
TEIUIOBOM »Hepruu. [[is mojaydeHus >JIEeKTPUYECKOW SHEPTrUU COJHEYHAs paJuallis CUUTaeTCs
«TEXHMYECKH MPUEMIIEMOI» ¢ TOr0 MOMEHTA, KOT/Ia ee HHTeHCHBHOCTE pocturaet 0,60 kBt/M? [9].
CornacHO MpHUBEICHHBIM JaHHBIM B Tabmuie 3.5, mocTynaromias COJHEYHas pajualius sBIsieTcs
TEXHUYECKU TPUEMIIEMON JJIsi TIOJIYYCHHs] DJIEKTPUUECKOW SHEPTHH TPHU CPEIHUX YCIOBHUSX
00JJaYHOCTH C CEepPEeNIMHBI allpelis A0 CEpeANHbI aBTrycTa, a MPH YCIOBUU SICHOTO Heba - ¢ MapTa 1o
CEHTSIOPb.

Tabmuua 3.5 — UHTeHCHBHOCTS CYyMMapHOW COTHEYHOHN paauanuu npu scHoM Hebe (Qst) 1 mpu
CpenHUX ycnoBusax obmaunocti (Qco) B monyaenHoe Bpems, KBT/Mm? [62]
Hokasarens | | | 1L [ W [ v [ vV [ vi|[vil]vin] x| X | X1 [Xl
cesep obnactu (MC Ypaibcek)

Qs 0,31|047 0,66 |078|087|089]|087|078|068|0,51|0,34|0,25
Qco 0,24 0,36 | 0,50 | 0,58 | 0,68 | 0,64 | 0,69 | 0,62 | 0,51 | 0,30 | 0,16 | 0,16
for oonmactu (MC JKanubek)
Qs 0,35{053(0,68|082|0,89|091|084 081|069 |0,53]0,400,30
Qco 0,23|0,37(0,48|058|0,71|0,69|0,72| 0,65 |0,52|0,34 | 0,19 | 0,15

ConneyHasi panuanusi 0OECIIEYMBACT PACTCHUS JHEPTUEH, KOTOPYIO OHH HCIIOJB3YIOT B
nporecce (HOTOCHHTE3a ISl CO3JaHUSI OPTaHWYECKOTrO BEIECTBA, BIMSET Ha IPOIECCH pOCTa M
pa3BHUTHUS, Ha PACHOJOKEHHE W CTPOCHUE JIMCThEB, Ha XUMHUYECKHH COCTaB mpoayKiuh. Ha
pacTeHue BIMSET TMPOJODKHUTEIBHOCTh, MHTCHCUBHOCTh M CIEKTPAIbHBI COCTaB COJHEYHOM
paauanuy.

OrleHKa CBETOBBIX PECYpPCOB BErETAIlMOHHOTO TEpHoJa OOBIYHO TMPOBOJUTCS IO
pacnpenenenuto cymMmmbl @AP mo tepputopun obnactu. s pacuera cymmbl AP ucnons3yercs
ypaBHenue, npempioxentoe b.U. I'ynsessim, X.I'. Toomunrom u H.A. EdumoBoii [8].
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IIo MecsYHBIM CyMMaM IpPSIMOM M PacCEIHHOW COJIHEYHOM pajvalvy Ha FOPU3OHTAIBHYIO
MMOBEPXHOCTh OBLIM paccunTaHbl MecstaHbie CyMMbl AP mipu sicioM Hebe (D Q) U U CpeTHUX
yenoBusix 0051a9HOCTH (Y Qa(co))-

Kax BumnHO 13 Tabnunbl 3.6 Mecsanbie cymmbl @AP nipu cpeiHeit 001a4HOCTH B BET€TaTHBHO
aKTUBHEII Tepros (Maif - aBrycT) cocTapiseT 284-336 M/Ix/(M>Mec) Ha ceBepe obnacTu, 293-348
MJIx/(M*Mec) Ha fore obmactu. MakcuMmanbHoe 3HaueHne AP HaGmiomaercs B HMioHe. B
CeHTsI0pe, B MIEpUOJ] TIOJHOTO CO3pEBaHUA U YOOpKU 3epHOBBIX KynbTyp ®AP mpu ecTecTBEeHHBIX
YCIIOBHSX COCTaBIISIET Ha ceBepe obmactu 202 MJIx/(M?-Mec), Ha tore - 207 MJIx/(M>Mec).

@®AP npu sicHoM Hebe XapakTepu3yeT ee MaKCHMalbHO BO3MOXKHOe 3HaueHue. PAP mpu
ACHOM HeOe B MIOHE JOCTHraeT Ha ceBepe oOmactu 412 MJDx/(M*Mmec), Ha tore - 411
MJlx/(M%Mec). Vkazannble 3Hauenus MAP ABIAIOTCA DOCTATOUHBIMH I POCTAa U Pa3BUTHSA
CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYD.

Ta6nuna 3.6 — CpegneMHoroneTHne Mecsunbie cyMmMsl DAP, M JTx/(M%-Mec)

Mokasarens | V| VI | vl | wvIl | IX
cesep obmactu (MC Ypaibcek)
2 Qo) 401 412 411 337 255
> Qaxco) 324 329 336 284 202
for o6aactu (MC JKannbek)
2 Qo) 402 411 403 349 262
> Qaco) 337 348 347 293 207

[Ipu oleHKe BO3ICHCTBUS COJHEYHON SHEPTMM HAa PACTCHHS TAK)KE YYHUTHIBAIOTCS JJIMHA
CBETOBOT'O JHS H MPOIOJKUTESIEHOCTh COJTHEYHOTO CHUSTHUS.

3anmanno-Kazaxcranckas oOnacte HaxoauTcs B mpexaenax 48,0-51,7° ceBepHoit mmpoTsl. B
IepUoJ] aKTUBHOM BereTalMy pacTeHU (Maii-aBrycT) JUIMHA CBETOBOIO JIHS Ha ceBepe 3arajHo-
Kazaxcranckoit obmactu cocraBisier 15-16,6 dacoB, a Ha rore — 14,5-16 yacoB (tabmmma 3.7).
COOTBETCTBEHHO, TEPPUTOPHUS OOJACTH OOJBIIE TOIXOTUT I POCTAa M PA3BUTHS PACTCHUIN
JUIMHHOTO JTHS.

Ta6mmma 3.7 — JImHa CBETOBOTO JTHS, Yac
[uporta 0LV 15.V 01.VviI 15.VI | 01.vIl | 15.VII | OL. VI | 15. VI
51° 14:45 15:31 16:13 16:31 16:29 16:07 15:23 14:38
48° 14:29 15:09 15:45 16:01 15:59 15:41 15:02 14:22
Hcr.: http://planetcalc.com/300/

Jlist XapakTepUCTUKU TPOJIOJKUTEIBHOCTH COJHEYHOIO CHUSHHUS B BEreTallMOHHBIN NepHOA
ObuIH Hcnonb3oBaHbl JaHHble MC Ypanbck u XKanubek. C Mast 1o aBryCT Mecsilbl B CpEJHEM 3a
Mecs1 coiHIle cusier B TeueHue 9,6 — 10,6 yacoB B cytku. Ilpu 3Tom B cpeanem 3a mecsn 1 neHb
ObIBaeT Oe3 counila (Tabmuia 3.8).

Tabmuna 3.8 — [Ipog0KUTENBHOCTh COMHEYHOTO cUsiHUA (TI0 renuorpady), yac

Tokasarens | v [ vt | viu | v
ceBep obmactu (MC Vpaibek)

CosHeYHOE CUSTHHE 3a JIEHb, Jac 10,3 10,6 10,6 9,6
Uwcno nHelt 6e3 coHIa, CyTKH 1 0,3 0,2 0,6
tor oosmactu (MC JXKanunbek)

CoJiHEUHOE CHSIHUE 3a JIEHb, Yac 10,2 10,3 10,5 9,8
Uwcno nHelt 6e3 coHIa, CyTKH 1 0,5 0,5 0,7
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Takum o6pazom, B 3amanHo-KazaxcTanckoil o0nacTH pecypchl COJHEYHOH —paauaiiu
JOCTaTOYHBI Uil ONTUMAIBHON >KU3HEAEATEIbHOCTU CEIbCKOXO3SMCTBEHHBIX KYJIbTYp U OOJIbIlE
MIOAXOAUT JUJISl PACTECHUH JJIMHHOTO JHS.

3.3 Pecypcsl Temia

OCHOBHBIMU MOKa3aTEJIIMUA PECYPCOB TEIJIa B arPOMETEOPOJIOTHH SIBJISIOTCS:

1. Cpennue u 3KCTpeMaTbHbIC 3HAYCHHSI MECSYHBIX TEMIIEPaTyp BO3/1yXa HIOJS U sSTHBAPS,

2. JlaTel ycTOMYHMBOTO TIEpexoaa TeMIIepaTyphl Bo3ayxa yepes 5°, 10°, 15°C,;

3. IIpomomKUTEeTsHOCTh BETETAIMOHHOTO TIEPHOa ¢ TeMIlepaTypoi Bo3ayxa Beime 5°, 10°,
15°C;

4. CyMMa akTUBHBIX TeMIeparyp Bo3ayxa Beime 5°, 10°, 15°C.

3.3.1 Pe:xuM TemnepaTypsl BO3ayXa

Cpeansisi TeMnepaTypa Bo3ayxa

Hnst Teppuropuu 3anaaHo-KazaxcTanckoit o0JacTH B IIEJIOM CBOMCTBEHHO IITHUPOTHOE
pacmpezeneHue TeMmneparypsl Bo3ayxa. CpenHss rojoBas TeMIeparypa Bo3jayXa 0 TEPPUTOPHH
obmactu MeHsieTcs ¢ cesepa Ha 1or oT 5,8°C mo 9,0°C. CpemHemecsyHass Temreparypa BO3ayXa
JOCTUTAET HanOOJIBILETO 3HAUYCHHS B HIOJIC, 2 HAMUMEHBILETO — B (heBpase.

B ob6mactu 51eTo IOCTATOYHO >KapKoe, a 3uMa yMEpeHHO XonoaHas. CpemHss 3a HIOJb
TeMIlepaTtypa Bo3ayxa 1o obmnactu cocrasiset 22,7-26,0°C, a cpenusis 3a ¢eBpasib — MuHyC 7,2 —
munyc 11,7°C. (tabauna 3.9).

Tabnuma 3.9 — Cpenusist MecsYHAs U TOJ0Bas TeMITeparypa Bosayxa, °C

HIT (MC) I i (v [ v [ VvlE (VIE VI IX | X | XI [ XIl [Tox
SAuBapueso | -10,9|-11,3| 44| 7,9 | 16,0/ 20,9|22,7| 20,8| 142| 64| -2,2| -8,5| 6,0
Axcait -11,1)-115|-45| 7,8 | 157]21,1| 23,0| 21,0| 14,3| 6,2 | -2,3| -8,5| 5,9
VYpanbck -10,4]-10,9| -4,0| 8,1 | 16,0/ 20,9|229|21,1| 145| 6,5|-2,0| -8,2| 6,2
Tackana -10,6|-11,2| -46| 7,3 | 154| 20,5| 22,6| 20,8| 13,9| 58| -2,4| -8,4| 5,8

Wemrepnay | -11,5| -11,7| -4,7| 7,9 | 159 21,3| 23,2| 21,3| 14,6| 6,3 | -2,6| -9,0| 5,9
JKpIMIIUTEI -10,5|-11,0| -3,6| 8,6 | 16,4| 22,2| 24,3| 22,4| 154| 70| -1,7| -8,0| 6,8

Yanaes -96 |-10,1]-28| 92 | 16,9|224|245|22,5|156| 73 |-12|-7,3| 7,3
Kasranoska | -89 | -95|-26| 89 | 16,3|22,0|243|22,4|152| 70| -10| -6,7| 7,3
Kaparobe -10,5|-11,0/-3,4| 91 |165] 222|242 223]|155| 7,1|-14|-78]| 6,9
JKannakran 89| -941-23| 95 (17,0 226|248|229|159| 76| -08| -6,6| 7,7
Kanunbek -76|-83]-15| 94 |16,8|220|245|229|158| 78| -0,3|-5,7| 8,0
Taiinak 90| -94-17|101|178| 23,7| 26,0 239| 16,8| 8,1 | -0,6| -6,7| 8,2

Xan Opgacer | 69 | -7,2 | 0,0] 10,6 | 18,0| 23,1| 25,6| 23,8| 16,8| 8,7| 05| -4,9| 9,0

Ha pucynke 3.3 npencrasiieH roJJoBO X0 TEMIIEPATYPbI BO3yXa B CEBEPHOM, LIECHTPAJILHON
U IOKHOM uyacTsax oOmactu. B kadecTBe CeBEpHOW METEOPOTOTHYECKON CTAHIIMU O0JacTH
paccmarpuBaeM MC SuBapneBo, roxkHon - MC Taiimak, a MC Ka3ranoBka COOTBETCTBYET
LEeHTpadbHOW dYacTu obOmactu. CpenHss MecsiyHas TeMIepaTypa BO3AyXa B TeUeHHE Troja
konebnercst o munyc 11°C no 26°C. TemneparypHasi pa3HUIAa MEXAY pernoHaMu 001acTu OoJibIie
B TETUIBIN MEPUOJ] TOa, HEKETH 3UMOH (pUCYHOK 3.3).
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Pucynok 3.3 — ['0/10BO# X011 CPETHUX MECSYHBIX TEMIIEPaTyp BO3IyXa

CrartucTruecKkuil aHaIM3 CPEIHEH 3a JIETO U CPeHEN 3a 3UMY TeMIIEPaTyphl BO3yXa MOKa3all
Pa3IMYHYI0 U3MEHYMBOCTH MOTOJHBIX YCIOBUH B 3TH CE30HBI roja. J{s 3Toro 3Ha4eHus cpeaHei
3a JIETO W CPEIHEH 3a 3UMY TeMIIepaTyphl BO31yXa ObUIM YCPEIHEHBI 110 BCEM METEOPOJIOTHUECKUM
CTaHIMSIM OOJIACTH, M ONPEIENICHbl CTATUCTHUYECKUE XapPaKTEPUCTUKHU MOTYyYEHHBIX MHOTOJETHHUX
PSIOB: MHOTOJIETHSISL CPEIHSISI, MEAMaHa, MO/Ia, CPEAHEKBAIPATUIECKOE OTKIOHEHHE, KOOPPHUIIUEHT
BapHaIlyH.

Meouana — 3Ha4eHUE BEIWYHHBI, KOTOPOE JIEIUT MHOTOJICTHUN Psi/i HA JIBE PABHbBIC YaCTH:
50% enunull psaa JaHHBIX OyIyT MUMETh 3HAYCHHE MeHblIe yeM menuana, 50% — Oousblie ueM
MenuaHa. Mooa — 3HaYeHHE BEJIMYMHBI, KOTOPOE HamOOJIee 4acTO BCTPEUYAECTCs B MHOTOJICTHEM
psage. Cpednexgaopamuueckoe OmKIOHeHUe — TIOKAa3aTeNlb PACCEHBAHUS 3HAYCHHUH BEIMYUHBI
OTHOCHUTEINIbHO €€ cpeaHero 3HadeHus. Koagguyuenm eapuayuu — Mepa OTHOCUTEILHOTO pa3dpoca
BEJIMYMHBI, T.€. IMOKa3bIBAET KAKYIO JOJIO CPEIHEro 3Hau€HUs BENUYHHBI COCTABISET €€ CpelHui
pazopoc. OHa TO3BOJISIET CYAUTH 00 OJHOPOJHOCTH COBOKYMHOCTH: MeHee 17% — abCcomoTHO
onHopoaHas; 17-33% — nocrarouno onHopoaHast; 35-40% — Henoctarouno oxHopoaHast; 40-60%
— OosibIIast U3MEHYUBOCTD.

CornacHo ko3¢duumeHty Bapuali, MHOTOJIETHHHA psll CpeAHed 3a JIeTO TeMIepaTypbl
BO3/yXxa 1o 3amanHo-Kazaxcrtanckoi o0iacTu sBisieTcsi abCOMOTHO OJHOPOIHBIM (7%), T.€. Majo
M3MEHYMBBIM, a Pl CpeHEN 3a 3UMy TeMIepaTypbl BO3AyXa — JOCTATOUYHO OJAHOPOAHBIM (25%),
T.. yMmMepeHHO wm3MeHuYMBBIM (Tabmmma 3.10). DTo oO3Hauwaer, YTO TEMIEpPaTYPHBIA pPEXHM
(morosHbIe ycia0BuUs) 3UMbI 00Jiee H3MEHYMB U3 IOfia B IO/, YEM TEMIIEPATypHBIN pPeXXUM JIeTa.

Tabmuua 3.10 — CtaTucTHUecKue XapakTepUCTUKU MHOTOJIETHHUX PAZOB CpEAHEHN 3a JIETO U
cpelHel 3a 3MMy TeMIIepaTypbl BO3ayxa

XapakTepucTuKa Jleto 3uma
Cpennsis, °C 22,7 9,1
Menuana, °C 22,7 9,1
Mopga, °C 20,2 -135
Cp. kB. oTKIIOHEeHHE, °C 15 2,3
Koad. Bapuanuu, % 7 25

HccnegoBanne MHOTOJIETHETO peiKumMa JICTa

IMMOoKasajo, 4TO MOBTOPACMOCTb OTHOCHTCIIBHO

XKapkoro Jieta coctasisieT 17%, npoxmannoro yera - 17%, a HOpMaJIbHOTO ISl JAHHOW MECTHOCTH
neta — 66% (tabmuma 3.11). Ocobenno xapkumu 01 J1eTo 2010 1 2012 roaos.
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Tabnuua 3.11 — IToBTOpsIeMOCTh aHOMAJILHOTO TEMIIEpAaTypHOTo pexkuma Jieta (P, %)

XapaKTepuCTHKa JIeTa P, % BepositTHocTh oBTOpEHHUs 3a 10 et
Kapkoe neto 17 2 roga
[Ipoxnaanoe setTo 17 2 roga
HopwmansHoe nero 66 6 ner

[ToBTOPSIEMOCTh OTHOCHUTEIBHO TEIUIOW 3WMBI CcOCTaBisieT 17%, OTHOCHUTEIBLHO XOJIOJIHOMN
3uMbI - 18%, a 0ObIYHBIC TSt 00J1ACTH 3UMBI - 65% (Tabnuma 3.12).
XomomueimMu 0b1H 3UMBL B 1983-1984, 1995-1996 ronos.

Tabmuna 3.12 — [loBTOpsieMOCTh aHOMAIILHOTO TEMIIEPaTypHOro peskuma 3umsl (P, %)

XapakTepHCTHKa SHMbI P, % BeposTHOCTS IOBTOpEHHUS 32
10 et

Tennas 3uma 17 2 rozaa

XoJsiomgHas 3uMa 18 2 ron

Hopmarnphas 3uma 65 6 et

Takum o6pazoM, B 3amanHo-KazaxcTanckodd o00JacTH OTHOCHTEIBHO JKapKoe JIETO U
OTHOCUTEINIFHO MPOXJIAJAHOE JIETO HaOmogatoTes o 2 pasa 3a 10 ner, OTHOCUTENBHO Teriasi 3uMa u
OTHOCHUTEIIFHO XOJIOJHAs 3MMa HaOJroJaroTcs Takke mo 2 pasa 3a 10 mer. HopmanbHoe, T.e.
00BIYHOE JISI TAHHOW OOJIACTH JISTO W 3UMa yCTaHABJIMBAIOTCS B 6 Togax u3 10 jer.

MakcumajibHas 1 MUHMMAJIbHAS TeMIlepaTypa Bo3ayxa

3Ha4yeHUs1 CPEJHUX MECSUHBIX MAaKCUMAIbHBIX (tvax) U MUHUMAIBHBIX (tyus) TEMIeEpaTyp
BO3/yXa XapaKTEPU3YIOT TEMIEPATYPHbIA PEKHUM CaMOW TEIJIOM M CaMOM XOJIOOHOM BpPEMEHU
cyrok. Hampumep, B cpenHeM B Hrojie Mecsle THEM TeMIleparypa Bo3ayxa B SIHBapieBo (ceBep
obmactu) gocruraer 29,8°C, a Houbto omyckaercs 10 15,9°C. Ha MC Taiinak (ror 06JacTH) B HIOJIC
JHEM TeMIlepaTypa Bo3Jyxa B cpegHeM gocturaet 33,3°C, a Houbto onyckaetcs 10 19,4°C.

B sHBape B TeueHHe CyTKM TeMmIeparypa Bo3ayxa B SIHBapiueBO B cpelHEM KoJjedjeTcss OT
munyc 6,9°C nuem no munyc 14,8°C Housto, a Ha MC Taitnak — ot munyc 5,3°C qHeM 10 MUHYC
12,3°C noupto. CyTOUHBIH pa3max TemIeparypbl Bo3ayxa (Atc) yMeHbIIaeTcsl OT JieTa K 3UMe.

Hanpumep, cyTouHsIii pa3Max TeMneparypsl B MIoHe cocTaBisieT okono 14,0°C, a B sHBape — OKOJIO
7,0-8,0°C (tabmnuma 3.13).

Tabnuna 3.13 — Cpeanrie MecssdHbIe MAaKCUMANBHBIE (Iyax) 1 MUHUMATbHBIC (Tyuy) TEMIIEPATYPHI
BO3/1yXa, a TAKXKE CYTOUHBIN pa3zMax (Ar) TeMIepaTypbl

Mokazatens | | [ 1L [ 1[IV [V [ VI[viL]VIl]IX ] X | XI | Xl [Ton
MC SuBapiieBo

tuax 69| -66] 03 [142[230[28,0[298]281[21,3[11,9] 1,3 | -48 |11,6

twe  |-14,8(|-156|-86 | 24 | 91 [141[159]140] 81 | 19 | -52[-12,0] 08

Atc 7919089 [118[139/140139]14,1[132]100] 65 [ 7,2 | 109
MC Taiinax

tyiax 53]-49]34[169[250[31,0[333[31,3[242[144] 34 | -32]141

tyaun -12,3|-13,0| -57 | 45 [11,4 171|194 [172[104] 32 | -36[ -9,7 | 33

Atc 708191 [124[136139/138[141[138][112] 71| 65 |109

AOGcomtoTHas MakcUMaibHas o 06JacTH TemrepaTypa Bo3ayxa 46°C Oblia 3adukcupoBaHa B
utone 1984 roma ma MC Taiimak. Ha ocTaipbHBIX METEOCTaHIMSIX aOCONIOTHAs MaKCHMallbHas
TeMIiepaTypa Bo3ayxa Oblia B mpenenax 41 - 44°C.

AOcontoTHasT MHUHHMalbHas Mo oOjacTu Temmeparypa Bo3ayxa wuHyc 44°C  Oblia
3adukcupoBana B sHBape 1943 roga Ha MC Axcaii. Ha ocTtambHBIX METEOCTAHIUSAX aOCOJIOTHAS
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MUHHMaJIbHAs TEMIIepaTypa Bo3ayxa Oblia B mpenenax Munyc 38 - munyc 43°C.

[To 3HaueHusAM cpelHEel MecsYHOI TeMIepaTypbl BO3[yXa JIETHUX MECALEB MOKHO OLEHUTh
COOTBETCTBHE TEMIIEPATYPHOTO pEXUMa K TPEOOBAaHHUAM CEIbCKOXO3IUCTBEHHBIX KYJIBTYD.
Hanpumep, anst TBepAbIX COPTOB MIICHUIIBI OMOJIOTUYECKass MUHUMANbHAsI TeMIlepaTypa BO3/1yXa,
HeoOxomumasi st (pOPMHUPOBAHUST BEreTaTUBHBIX OpraHoB paBHa 5°C, a mnsg (GopMUPOBAHHS
reHepaTuBHBIX opraHoB — 12°C. buonornuyeckuii MUHUMYM Tipoco paBeH 12°C, xjomuaTHUKa U
puca B HauayibHbIC (a3bl pa3BuTHs paBeH 15°C, a B nepuos cozpeanus — 20°C [8]. Hamo otmeTuTs,
YTO JJIsl 3€PHOBBIX KYJIbTYp ONTUMAJIbHOM SBISETCS JHEBHAs TeMIEpaTypa BO3AyXa B Ipelenax
20-25°C.

Taxxke pacreHuss pearupyloT Ha U3MEHEHHE TEMIIepaTypbl BO3[AyXa [JHA M HOYH
(TepMmoriepuou3M pactenuii). CrnecTBUEM TEPMOIIEPUOIM3MA SIBIISICTCS M3MEHEHNE XMMHUYECKOTO
cocTaBa pacTeHui. B ycloBHSIX KOHTHHEHTAJIbHOI'O KJIMMAaTa MOBBIIIAETCS CaXapUCTOCTh PPYKTOB
U KOPHEIUIO/IOB, CojiepkaHue Oenka B 3epHax. B ycioBusx Gojiee MATKOTO MOPCKOTO KiMMata y
3epHOBBIX KYJIBTYp IOBBIIIAETCS COAEpKAHUE KpaxMmalla U YMEHBIIAETCs CoJiep:KaHue OeIKOBBIX
BeuiectB. Hanpumep, cornacuo 3.A. MUILIEHKO, IpHU CYTOYHOM pa3Maxe TeMIEpaTyphl Bo3ayxa 12—
14°C coneprxanue OeKa B 3epHaX SPOBOM MIICHUIIBI MOXeT gocturath 18—20% u 6onee [10].

3HAa4YeHUsI CPEJHUX MECSYHBIX MAaKCUMAIbHBIX (tvax) U MUHUMANbHBIX (tvux) TEMIeEpaTyp
BO3/lyXa XapaKTePU3YIOT TEMIEpPaTypHBI PEXUM CaMOW TEroi (MOJIIEHb) U CaMOM XOJOAHON
(YTpO) BpeMeHH CYTOK, a UX pa3HHIla MOKa3bIBaCT CPETHUI CYTOUHBINA pa3Max.

Hago ormeTuTh, 4TO pa3BUTHE T'€HEPATHUBHBIX OPIaHOB CEIbCKOXO3SHCTBEHHBIX KYIBTYp B
OCHOBHOM TIPOUCXO/UT B HIOJIb — aBI'YCT MECSIIBI.

B 3anaano-Kazaxcranckoii o6iactu cpeHsis 3a UIOHb TeMIIepaTypa Bo3ayXa pacTeT ¢ ceBepa
Ha for ot 20,5-23,7°C. JIluem TemmepaTypa Bo3yxa Ha ceBepe obnactu (1. SIHBapIieBo) JOCTUTAET
28,0°C, a Housto omyckaetcs a0 14,1°C. Ha rore obnactu (n. Taitnak) guem temmepaTrypa Bo3ayxa
B cpenneM pgocturaer 31,0°C, a Houbto omyckaercs mo 17,1°C. Ilpm sToM cyTOYHBIH pa3max
TeMIlepaTypsl Bo3ayxa (Atc) B HIOJ€ B CPEAHEM 10 TEPPUTOPHH 00JIACTH KojeOieTcs B mpeaenax
12,7-15,3°C (tabnuua 3.14).

Tabmuna 3.14 — Cpennsist Mecsianast (tep), CPEIHSS U3 MAKCUMATBHBIX (tvax) M CPEITHSIS U3
MHHUMAIBHBIX (twin) TEMIEpATYpa BO3/AyXa, a TAKIKE €€ CYTOUHbIH pazmax (Aw), °C

Hronb Uronb ABrycT

HH (MC) th tMaX tMI/IH A‘tC th tMaX tMI/IH AtC th tMaX tMI/IH A‘tC
SuBapieBo 209 (280|14,1|14,0 (22,7298 |159|139|208|28,1|14,0]| 14,1
Axcait 21,1284 |135|149(23,0|30,1|15,7|145|21,0|28,5| 13,8 14,7
Ypanbck 20,9 (28,2|14,0|14,2 (229 |30,1|16,0|14,0|21,1|285|14,2| 14,2
Tackana 205 (28,1|133|148|226|30,1|154 |14,7|20,8|28,5|13,7| 14,8
[ pHrBIpIaY 21,3 (1280|153 12,7 ({23,2|30,1 173|128 |21,3|28,5|15,3| 13,1
JKBIMITUTEI 2221297150 14,7 243|316 | 17,2 | 14,4 | 22,4 | 30,0 | 15,4 | 14,6
YarmaeB 22,4 1292|156 13,6 (245|313 17,8 135|225 | 29,6 | 15,7 | 13,9
Ka3sranoBka 22,0(29,7|146|151 (243 |31,9|17,0|149|22,4|30,2|15,2| 151
Kapatob6e 22,2 1299|145 (153 |24,2|319|165|153|22,3|30,4 | 14,6 | 15,8
JKanmakran 22,6 (300| 155145248318 179139229 |30,2|159| 14,3
JKanbi0ek 22,0292 | 151|141 245|318 |175|14,2|229|30,2|158| 14,4
Tatimak 23,7(1310|171|139|26,0|333|194|138|239|313|17,2|141
Xan Opnacel 23,1 30,0 16,7 |133|256|325|189|136|238 310|169 14,1

B o0nactu cpenHss 3a Uioiab TEMIEpaTypa BO3AyXa pacTeT ¢ ceBepa Ha 1or oT 22,6 1o 26,0°C.
Jlaem TemmepaTypa Bo3myxa Ha ceBepe oOmactu (m. SuBaprieBo) mocturaer 29,8°C, a HOUYBIO
omyckaercs no 15,9°C. Ha rore obnactu (m. Taiimak) gHem TemmepaTypa BO3AyXa B CpeIHEM
nocturaet 33,3°C, a Houbto omyckaerca 10 19,4°C. Ilpu 3TOM CyTOUHBIN pa3Max TemIepaTyphl
BO3/yXa (Atc) B HIOJIE B CpEHEM 110 TeppUTOpuH 001acTu kKonebuercs B npeaenax 12,8-15,3°C.

51



B aBrycre cpennsist Temreparypa BO3ayXa [0 TEPPUTOPUH OOJIACTH JIOCTaTOYHO BHICOKAs U
cocraBmsier 20,8-23,9°C. /lmem Temmeparypa Bo3ayxa Ha ceBepe oOmactu mocturaer 28,1°C, a
HOUBIO omyckaercs 0 14,0°C. Ha rore obmactu mHeM Temmeparypa Bo3ayxa gocturaetr 31,3°C, a
HOYbIO omyckaercs 10 17,2°C. Ilpu 3TOM B aBrycTe B CpPeIHEM CYTOUHBIN pa3zMax TeMIepaTyphbl
BO3ayXa (Atc) Mo TeppuTopuu obnactu konebnercs B npeaenax 13,1-15,8°C (tabnuma 6.4.4).

Takum 00pa3oM, CyTOUYHBIA pa3max TemIlepaTypbl Bo3ayxa KoyeOiercs C ceBepa Ha Ior OT
12,8°C no 15,8°C, uTo mpeamonaraeT J0CTATOYHO BEICOKOE KaUeCTBO YPOXkKasi 3PHOBBIX U 000OBBIX
KynbTyp. Ilpu Takux ycnoBusx cojaepkaHue Oeika B 3epHax MIIEHUIbl ObiBaeT oT 14 mo 20% u
Oouee.

B 3uMHee Bpemsi mMOHMmWKEHHE Temmeparypbl Bozayxa na MmuHyc 20-30°C mpu mosiHOM
0ecCHe)Xbe WM BBICOTE CHEXHOTO MOKpPOBA HMUKE 5 CM SIBIISIETCSI OMACHBIM JJISl TIOCEBOB O3MMBIX
3€pHOBBIX KYJIbTYP, MHOTOJIETHHUX TpaB, IUIOJOBBIX JE€PEBbEB U STOAHUKOB. [l pacTeHuil,
yIIEQIIUX Ha 3MMY HEJOCTaTOYHO pPa3BUTHIMM (O3UMBIE 3E€pHOBBIE, HE JOCTUIIINE CTaJAUU
KYIICHUS) TOHIKEHUE TeMIlepaTyphl Bo3ayxa Huxke MUHYC 15°C mpu BbICOTE CHEXXHOTO MOKPOBa
MEHee 5 CM MOXKET HaHEeCTH 3HaYUTeNbHbIH yiiepo [8, 11].

B TO xe BpeMs OYeHb BBICOKHI CHEXHbI MOKpOB (Bhimie 40 CM) MOXET HPHUBECTU K
BEINIPEBAHUIO 3UMYIOIIMX 3CPHOBBIX KyJIbTyp. TakKe CWIBHBIE BETPBI MOTYT BBI3BIBAThH
nepepacnpe/esieHle CHEera, BhI3bIBasi OTOJICHUE OOJBIINX TUIOMIA CH.

TemnepaTypHble TOKa3aTeN B KOMILIEKCE C BBICOTOM CHEKHOT'O MOKPOBAa U CKOPOCTBHIO BETpa
MOTYT XapaKTepHU30BaTh YCIOBHs NEPE3UMOBKH O3UMBIX KyNIbTyp. PaccMoTpuM coueTaHue TaHHBIX
XapaKTepUCTHK TOTOAHBIX YCIOBHH B siHBape M (eBpasie, Tak KaKk WMEHHO B AOTH MECSIIbI
CKJIa/IBIBAIOTCSl HanboJiee CypOBBIE YCIOBUS ISl IEPE3UMOBKHU O3UMBIX KYIBTYP.

B 3anaano-Kazaxcranckoil obnactu cpenHss Temiieparypa Bo3AyXa B SIHBape COCTaBJISIET B
npenenax mMuHyc 6,9 - munyc 11,5°C. CpenHsis MecsuyHas HOYHAs MUHUMaJbHas TemIeparypa
BO3/yXa IO Tepputopun obnactu cocraiser muHyc 10,1 - munyc 15,2°C. Ilpm Ttakux
TEMIIepaTypax B SIHBApE CHEXHBIA IMOKPOB BbICOTOM Oonee 20 cMm oOecredynBaeT XOpOLINE
TEIUION30JISIIIMOHHBIE yCioBus. OHAKO B peo0Iaaromieil TeppUTOpUU 00JIACTH CHEXKHBIN TTOKPOB
ob1BaeT BeicoTOM MeHee 20 cM (9 - 18 cm). Ha rore o6iactu 4acto ObIBAIOT 3UMBI C HE YCTOMUNBBIM
CHE)KHBIM TIOKpOBOM. [l0 3HAUeHMSM CpeIHUX MaKCHUMAaJbHBIX TEMIepaTyp BO3JyXa B SHBape
(munyc 3,3 — munyc 7,6°C) BUIHO, YTO BEpOSITHBI OTTENENH, OCOOCHHO Ha tore o0nactu. Betep co
cpenHeil ckopocTbio 2,3-5,0 M/c B yCIOBUSAX HU3KUX TEMIIEpaTyp BO3yXa U HEBBICOKOTO CHEKHOTO
MOKPOBAa MOTYT BBI3BIBATH OMPECICHHYIO YIpO3y JAJsl MEePEe3UMOBKH O3UMBIX 3€PHOBBIX KYIBTYpP
(tabmuna 3.15).

Tabmuna 3.15 — Cpeansist mecsunas (tep), cpenuss MakcuManbHas (fyax) ¥ CPEAHSISI MUHUMATbHAS
(twnn) Temmepatypa Bo3ayxa (°C), cpeaHss BBICOTa CHEXHOTO MOKpoBa (Ne, cM) U cpeHsis MecsuHast
ckopocTh Betpa (V, m/c)

SHBapp ®deBpab
HII (MC) tcp tmax tMI/lH hc V tcp tMax tMHH hc V
SHBapieBo -10,9 -6,9 -14,8 26| 25| -11,3 -6,6 -15,6 32| 2,6
Axcait -11,1 -7,1 -15,2 17| 4,7| -115 -7,0 -16,0 23| 4,6
Ypainbck -10,4 -6,6 -14,3 25| 3,0| -10,9 -6,5 -15,2 33| 29
Tackana -10,6 -6,8 -14,3 21| 35| -11,2 -6,7 -15,1 27| 35
IeraTEIpIaY -11,5 -7,6 -14,8 23| 3,2| -11,7 -7,4 -15,1 27| 34
JKeIMOIUTEI -10,5 -6,5 -14,2 15| 44| -11,0 -6,5 -14,9 20| 44
Yarmaes -9,6 -5,8 -13,2 15| 3,6| -10,1 -5,8 -14,0 22| 3,8
Kasranoska -8,9 -5,2 -12,2 16| 50| -95 -5,3 -13,1 22| 54
KapaTobe -10,5 -6,2 -14.4 18| 44| -11,0 -6,1 -15,2 25| 4,7
JKannmakrain -8,9 -6,5 -12,1 14| 3,8| -9/4 -6,2 -13,2 16| 4,1
JKanunbex -7,6 -4,1 -10,8 9| 38| -83 -4,2 -11,8 11| 41
Taiinak -9,0 -5,3 -12,3 12| 23| -9/4 -4,9 -13,0 14| 2,7
Xan Opnacer -6,9 -3,3 -10,1 9| 33| -7.2 -2,9 -10,7 10| 3,6
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[TpumepHO Takue ke YCIOBHS CKiaabiBaioTcsa U B ¢eBpaie. [lo obmactu cpenuss 3a deBpanb
TeMIiepaTypa BO3/lyXa COCTaBJsIeT B mpenenax Munyc 7,2 - munyc 11,7°C. Hounas MuHUMAaIbHas
TeMIIepaTypa BO3JyXa M0 TeppUTOpuu obiactu cocrasiser munyc 10,7 - munyc 16,0°C. Ha rore
obyacTu cpenHss BblcoTa cHera ObiBaeT MeHee 20 cM. B deBpane nmpu cpelHUX MaKCUMalbHBIX
TeMIepaTypax Bo3ayxa MHUHYC 2,9 - muHyc 7,4°C TakKe BEpOSATHBl OTTENENU. YTPO3y JUId
NePE3MMOBKHU O3UMBIX 3€PHOBBIX KYJIbTYP BBI3bIBAET BETEP, YL CO cpeHel CKopocThio 2,6-5,4
Mm/c.

Taxum 00pa3oM, yCIIOBHS 3UMHHUX MECSLIEB HE BE3JI€ MPEAIO0JIAaraloT XOpOoLIyto epe3UMOBKY
O3MMBIX 3€PHOBBIX KYJIBTYP.

3.3.2 KinmaTnueckue ce30HbI rogaa

M3BecTHO, 4YTO CymiecTByeT 3 BHJA MCUUCIEHMS BpPEMEH TIoOJa: KaJeHAapHbIE,
ACTPOHOMHUYECKHE U KIIMMATHYECKUE BpeMeHa roza. Tak, yCTOMYMBBIM NEPEXOk CPEeIHECYTOUYHOM
TemnepaTypbl Bo3nyxa Bbiie 0°C cUUTAIOT KIMMATHYECKUM HACTYIUIEHHEM BeCHBI, Bbiie 15°C -
HacTyrieHueM Jieta. COOTBETCTBEHHO 3TH JaThbl IEPEX0/a ONPEIENSIOT Hayalo U OKOHYaHUE
KJIMMAaTU4EeCKON BECHBI, JIETa, OCEHU U 3UMBI.

B Tabnamme 3.16 mpexncraBieHbl JaHHBIE KIMMATHYECKHMX CE30HOB Troja IO 3amaaHo-
Kazaxcranckoil ob6nactu. B oOnactu knumaruyeckas BecHa HauuHaercs 16-27 mapra u
npojosskaercs B teueHue 45-49 cyrok. Jleto Hactymaer B mepuon 3-13 mas u mpoaosmkaercs B
teyenne 109-125 cyrok. Jlaiee oceHb HauWHAETCs Ha ceBepe OOJACTH B KOHIIE aBrycTa, a Ha
OCTAJILHOW YacTH — B Hayale CeHTsAOps. 3uma Hactymaer 7-16 HosOps u ObiBaeT OYEHb
npoaoskuTensHol, 120-140 cytok.

T8.6J'II/H_[a 3.16 - l[aTBI HavaJI0 KIIMMAaTHYCCKNX CC30HOB IoJia U UX MPOJOJDKUTCIbHOCTD

HIT (MC) Jlata Hayasno IIpo0mKUTENBHOCTD, CYTKH
BECHA | JIETO | OCEHb | 3MMa | BECHA | JIETO | OCEHb 3UMa

SHBapueBo 26.03 | 12.05 | 29.08 | 08.11 47 109 71 138
Akcail 26.03 | 12.05 | 30.08 | 07.11 47 110 69 139
Ypanbck 26.03 | 12.05 | 01.09 | 08.11 47 112 68 138
Tackana 27.03 | 13.05 | 01.09 | 07.11 47 111 67 140
HIpiHTBIpIaY 27.03 | 12.05 | 01.09 | 07.11 46 112 67 140
KerMmu T 24.03 | 10.05 | 02.09 | 10.11 47 115 69 134
Yamnaes 23.03 | 08.05 | 03.09 | 11.11 46 118 69 132
KasranoBka 23.03 | 09.05 | 03.09 | 12.11 47 117 70 131
KaparoGe 24.03 | 09.05 | 04.09 | 11.11 46 118 68 133
Kannaxran 21.03 | 08.05 | 05.09 | 13.11 48 120 69 128
Kanubex 20.03 | 08.05 | 03.09 | 14.11 49 118 72 126
Taiinak 20.03 | 04.05 | 03.09 | 14.11 45 122 72 126
XaHn Opnacel 16.03 | 03.05 | 05.09 | 16.11 48 125 72 120

Takum ob6pa3om, B 3amagHo-KazaxcTaHCKOW 00JacTH caMbIM MPOJIOJKUTEIBHBIM CE30HOM
rojia sIBJsieTCs 3MMa ¢ IPOAODKUTEIBHOCTBIO Ooliee 4 MecseB (HOSOpb-MapT), a JeTo JJIUTCS 9yTh
MeHee 4 MecsneB. [IpolomKUTENbHOCTh BECHBI cocTaBisieT 1,5 mecsma, a oceHu — Oonee 2
MECSIIEB.

3.3.3 KOHTHHEHTAJIbHOCTH KJIUMATA

I'onoBoil pazmax Temneparypsl Bo3ayxa (Atrox), OIpeAEsIONIecs KaK pa3HOCTh TEMIIEpATyp
CaMOTO TeIJIOTO W XOJIOJHOTO MecAIeB, Mo Tepputopun 3amagaHo-Kazaxcranckoi obOmactu
koseosercst ot 32,2 1o 35,0°C (tabnuma 3.17).

KoHTrHeHTambHOCTh KiIMMaTa Obuta oreHeHa mo uHaekcy JI. Topuwmuckoro (k) [61]. ITo
JTaHHOMY MHJIEKCY B MSTKOM MopckoM kimmare k < 20, B ymepeHHo mopckom — K = 20,1-30%, B
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yMepeHHO KOoHTMHeHTambHOM - K = 30,1-50%, B xontuHeHnTampHoM — k = 50,1-70%, B pe3ko
KoHTUHEHTaTbHOM — K = 70,1-90%, B cHJIbHO KOHTHHEHTanbHOM KiuMate k > 90% (B BepxosiHcke
k = 100%). Ilo Tepputopuu 00JACTH HWHAECKC KOHTHHEHTAJIBHOCTU KoyebneTrcs oT 52 nmo 58, u
COOTBETCTBEHHO KIIMMAT 00JIAaCTH SBISIETCSI KOHTHHEHTAIBHBIM.

Tabnuma 3.17 — XapakTepuCTUKU KOHTHHEHTAJILHOCTH KJIMMaTa

HIT (MC) Atroy Kk Orenka
SluBapuieBo 33,6 53 KOHTHHEHTAIbHBII
Axcaii 34,1 54 KOHTHHEHTAIbHBII
Ypanbck 33,3 52 KOHTHHEHTAJIbHBII
Tackana 33,2 52 KOHTHWHEHTAJIbHBII
IIsHrBIpIaY 34,7 55 KOHTHUHEHTAJIbHBIN
JKbIMIIUTEI 34,8 57 KOHTHHEHTAILHBIN
Yarmaes 34,1 55 KOHTHHEHTAJIbHBII
Kaszrainoska 33,2 54 KOHTHHEHTAJIbHBII
Kapato6e 34,7 57 KOHTHHEHTAIBHBII
Kamnmakran 33,7 55 KOHTHHEHTAJIbHBII
Kaunbex 32,2 52 KOHTWHEHTAJIbHBII
Tatimak 35,0 58 KOHTHHEHTAJIbHBII
Xan Oppaacel 32,5 53 KOHTHHEHTAJIbHBII

3.3.4 IIpoao KN TETLHOCTh BereTallHOHHOTO MePUoia

Poct u pa3BuTuMe pacTeHMs HAYMHAETCS OT JaThl YCTOMYMBOIO Iepexojia CyTOUYHOU
TEMIIEpPAaTypbl BO3/lyXa BBILIE YPOBHA €€ OHOJOTMYecKOW MHUHUMAaJbHON Temneparypbl. s
OOJIBIIMHCTBA PACTEHUM M CEIbCKOXO3AWCTBEHHBIX KYIbTYp 3TOT mpezesn paBeH 5°C (paHHHE
SApOBBIC), IS MO3OHUX SPOBBIX KyiabTyp — 10°C, a mna rtemnomoOuBbiX KyinbTyp — 15°C.
CoOTBETCTBEHHO HaMHU OBUIM PAacCMOTPEHBI JaThl IEepexoja TeMIlepaTypbl BO3JyXa uepe3 3TH
npeneiabl BECHOM M OCeHbIO, a TakXe MPOJOJDKUTENBHOCTh MEXIy OTUMHU JaTaMu,
XapaKTEepU3YIOIIHE TPOJOJKUTEIBHOCTh BETETALIMOHHOTO NIEPUOJIa COOTBETCTBYIOIIUX KYJIBTYP.

B rtabmune 3.18 mpuBeneHBl OCpeHEHHBIE 32 MHOTOJETHUH TEpHOJ JaThl YCTOWYHBOTO
nepexoaa Temmeparypbl Bosayxa deped 5°C, 10°C, 15°C u mnpoJoDKHUTENBHOCTh Iepuoja ¢
TEMIIEPaTypOl BhILIE YKa3aHHBIX MEPEEIIOB.

Ta6numa 3.18 — Jlatel ycTol4MBOrO nepexoja temiepatypsl Bo3ayxa uepe3 5°C (Ds), 10°C (Dao),
15°C (D15) 1 mpoioyKUTENBbHOCTD EPUOJIA C TEMIIEpaTypoil BbIle yka3aHHbIX nepenenoB (Ns, Nio,

Nis), cyTkH
HIT (MC) D5 N5 D10 N10 D15 N15
BECHA | OCEHb BECHA | OCEHb BECHA | OCEHb
SuBapueBo 08.04 | 20.10 | 195 | 23.04 | 02.10 | 162 | 12.05 | 29.08 | 109
Akcail 08.04 | 20.10 | 195 | 23.04 | 02.10 | 162 | 12.05 | 30.08 | 110
Ypasbck 08.04 | 21.10 | 196 | 23.04 | 03.10 | 163 | 12.05 | 01.09 | 112
Tackana 09.04 | 19.10 | 193 | 24.04 | 01.10 | 160 | 13.05 | 01.09 | 111

Hlsmarepray | 09.04 | 20.10 | 194 | 23.04 | 02.10 | 162 | 12.05 | 01.09 | 112
KeMuTHI 07.04 | 22.10 | 198 | 21.04 | 05.10 | 167 | 10.05 | 02.09 | 115
Yanaes 05.04 | 24.10 | 202 | 19.04 | 06.10 | 170 | 08.05 | 03.09 | 118
Kasranoka | 05.04 | 23.10 | 201 | 19.04 | 05.10 | 169 | 09.05 | 03.09 | 117
KaparoGe 06.04 | 23.10 | 200 | 19.04 | 05.10 | 169 | 09.05 | 04.09 | 118
XKammakran 04.04 | 2510 | 204 | 18.04 | 07.10 | 172 | 08.05 | 05.09 | 120
Kanunbek 03.04 | 26.10 | 206 | 18.04 | 07.10 | 172 | 08.05 | 03.09 | 118
Taiinak 03.04 | 26.10 | 206 | 15.04 | 09.10 | 177 | 04.05 | 03.09 | 122
Xan Oppacer | 01.04 | 29.10 | 211 | 14.04 | 10.10 | 179 | 03.05 | 05.09 | 125
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B cpennem ycToiftuuBelii epexo TeMnepaTypsl Bo3ayxa uepes 5°C BecHo# npoucxoaur 1 - 9
ampesis, a 00paTHO OceHbI0 — 19-29 OKTAOpS M MPOIOIKUTEITHHOCTh BET€TAIIMOHHOTO Mepruoa st
paHHUX SPOBBIX KyIbTYp cocTaBisger 193-211 cyrok.

Ha Tepputopun o6mactu yCTOMUYMBBIA IEpexoj TeMreparypbl Bo3ayxa depe3 10°C BecHou
HaOmonaercs 14-24 anpens, a o00patHo oceHbio — 1-10 okTs0Ops.

[IpocTpaHcTBeHHOE pacmpeziefieHue JaThl YCTOMYMBOTO IepexoAa TemIiepaTypbl Bo3dyxa
gepes 10°C BecHO# nipeacTaBieHo Ha pucyHke 3.4. Jlata mepexoaa B cpeiHEM HAOIIOIaeTCs Ha 0Te
obnactu 15 ampesnst, Ha ceBepe — 25 anpers.

[TpoAOIKUTENTFHOCTh BETETAIMOHHOTO TEpHOAa U IMO3JAHUX SIPOBBIX KYIBTYp PacTeT ¢
ceBepa Ha tor oT 160 10 179 u 6onee cyrok (Tabnmma 3.18, pucyHok 3.5).

Cpenusis cytouHasi TemIiiepaTypa Bo3ayxa mnepexonuT udepe3 15°C Bechoit 3—13 mas, a
oOpaTHO oceHbto — 29 aBryctra — 5 CeHTSI0ps, U COOTBETCTBEHHO MPOJOKUTEIBHOCTh
BEreTal[iOHHOTO MEePHOAA JUIS TEeTJIONI0OUBBIX KYJIBTYp COCTaBisieT Ha ceBepe obnactu 110 cyToxk,
a Ha rore — 6osee 120 cyToK.

3.3.5 Temnoo0ecne4eHHOCTh BereTAlMOHHOTI0 NMEPHoaa

JIJis XapaKTepUCTUKH PECYPCOB TEIUIA UCIIOJIB3YIOTCS CYMMBI aKTHBHBIX TEMIIEpaTyp BO3AyXa
Bbiie 5°C, 10°C, 15°C, cOOTBETCTBEHHO MPEAHA3HAUYEHHBIE UIsl PAHHUX SIPOBBIX, MO3JHHUX SIPOBBIX
1 TETUIOJIFOOMBBIX KybTyp. Hampumep, 171st BO3ACbIBAaHHSI CKOPOCIICTBIX COPTOB MATKOH TIIICHUIBI
HeoOxonuMa cymMMa akTUBHBIX Temrieparyp Beime 10°C B mpemenax 1350-1400°C, a mis copToB
tBepnoi mmenunsl — 1600-1700°C, mns moxcomneunuka — 2000-2300°C, a kykypyssl — 2200—
2900°C.

B rtabmune 3.19 npexacraBiensl cpennue MHoronetHue (1981-2016 rr.) 3HadeHus cymm
CpeHUX CYTOYHBIX TeMIIepaTyp BO3/ayXa 3a mnepuoj ¢ temmneparypoi Boime 5°C, 10°C u 15°C no
MC 3amanno-Kazaxcranckoit oOiactu. 3a mepuoja ¢ Temreparypoit Bosnyxa Beime 5°C (Bech
BEreTAlIMOHHBIN MEPUO) HA TEPPUTOpHH 001acTH HakamuBaeTcs ot 3246°C mo 3849°C rerna.

3a mepuon ¢ Temmeparypoit Bozayxa Beime 10°C nakarumBaercs temio Ha 2995 - 3609°C u
UX KOJMYECTBO PACTET C ceBepa Ha 0T 00JIacTH.

[IpuMeHUTENHHO K TEIIONOOUBBIM KyJbTypaMm (mpu Temmepatype Boimie 15°C) pecypcbl
Teruia coctaBisoT 2493 - 3135°C.

Tabmuua 3.19 — CyMmbl akTHBHBIX TeMmepatyp Bozayxa Bbiiie 5°C (Y Tss), 10°C (3 T>10) u 15°C

(> Ts15), °C

HIT (MC) ZT>5 ZT>1O ZT>15
SHBapueBo 3246 2995 2493
Axcait 3256 3009 2513
Ypaibck 3279 3028 2525
Tackana 3171 2938 2435
[ bHTBIpTAY 3292 3047 2571
JKeIMITUTEL 3474 3237 2763
Yanaen 3556 3314 2841
KaszranoBka 3484 3235 2769
Kapato6e 3501 3265 2781
JKanmakran 3618 3377 2891
JKanubek 3598 3342 2858
Taiimak 3811 3592 3135
Xan Oppacsl 3849 3609 3123

Ha pucynke 3.6 mpencTraBieHO NPOCTPAHCTBEHHOE PpACHpPEIEICHHE CYMM aKTHUBHBIX
temneparyp Bozayxa Beie 10°C. [1o Teppuropun 061acTi CyMMBI TEMIIEPATYp PacTyT C CeBepa Ha

ror ot 2900°C o 3700°C.
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B yMepeHHBIX IIMPOTaX BETrEeTAIMOHHBIA MEPUOA OONBIIMHCTBA CEIbCKOXO3SHCTBEHHBIX
KYJbTYp COOTBETCTBYET MPOJOKUTEIBHOCTH MEpPUOJa CO CpPEOHEW CYTOYHOW TeMmepaTypoun
Bo3ayxa Bbeime 10°C. 3aech orpaHHYMBAIOIIUM (PAKTOPOM SIBISIOTCS 3aMopo3ku. [lostomy B
tabiuue 3.20 mpHBEAECHBI CYMMBI CpEIHUX CYTOYHBIX TEMIlepaTyp BO3[ayxa 3a IEpUOI C
teMneparypoil Beiie 10°C, HapacTaroIyUM HTOTOM.

B 3amamno-Kazaxcranckoil oOmactu 3a mail Mecsar Hakammmaercst 550-750°C rterwia. 3a
BEreTaTUBHO aKTHBHBIN MEPHOJ, T.€. C Mas JIO KOHIIa aBrycra HakaruuBaercs: oT 2560°C Ha ceBepe
ooOiactu 1o 3000°C Ha rore.

Ta6muia 3.20 — Cymma cpeIHUX CYyTOYHBIX TEMIIEPATyp BO3/1yXa 3a IEPHOJI C TEMIIEPATYPOil BhIIIIE
10°C, napacraromum utorom (°C)

HIT (MC) \ VI VIl VI IX
SuBapueBo 584 | 1212 | 1915 | 2559 | 2985
Axcait 572 | 1204 | 1917 | 2569 | 2999
VYpajbck 584 | 1211 | 1919 | 2572 | 3008
Tackaia 552 | 1167 | 1867 | 2511 | 2929
IerHTBIpIAY 581 | 1219 | 1937 | 2598 | 3037
JKBIMITATEI 623 | 1287 | 2039 | 2732 | 3195
Yamaes 664 | 1335 | 2095 | 2793 | 3261
KasranoBka 631 | 1289 | 2043 | 2736 | 3193
Kaparobe 649 | 1314 | 2065 | 2758 | 3223
Kanmaxran 679 | 1356 | 2126 | 2836 | 3313
XKanunbex 673 | 1333 | 2094 | 2803 | 3277
Taiinak 743 | 1455 | 2260 | 3000 | 3503
Xan Oppacsl 767 | 1461 | 2254 | 2993 | 3496

Jl1sl OLIEHKU COOTBETCTBUS PECYpPCOB Teria TPeOOBaHUAM KYJIbTYpP ONPEAESAIOTCS 3HaYSHUs
CyMM TeMIIepaTyp TpH pa3indHoii oOecmeueHHoctu. [lpuHATO cumtath, uyto 80-90%Has
00eCneueHHOCTh PaCTEHHI TETUIOM SIBJIIeTCS Xopouiei [6].

[ToaTromy Hamu OblTM paccunTaHbl oOecnieueHHOCTH (P, %) cyMM akTHBHBIX TemmepaTyp
Bo3yxa Beiiie 10°C (tabmuia 3.21).

Tabnuma 3.21 — O6ecnieueHHOCTh (P) cyMM CyTOUHBIX TemmepaTyp BO3ayXa 3a MepHo/I C
temneparypoii Beime 10°C, %
P, %

HIT(MC) 10 20 30 40 50 60 70 80 90 100
SlHBapLEeBO 3162 | 3122 | 3090 | 3060 | 3027 | 2940 | 2890 | 2825 | 2750 | 2700
Axkcait 3169 | 3149 | 3097 | 3086 | 3029 | 2991 | 2926 | 2837 | 2767 | 2699
VYpanbck 3189 | 3158 | 3124 | 3094 | 3054 | 2997 | 2917 | 2858 | 2773 | 2712
Tackana 3097 | 3062 | 3037 | 3024 | 2946 | 2891 | 2817 | 2775 | 2724 | 2626

Hlemreipnay | 3233 | 3170 | 3124 | 3118 | 3104 | 3006 | 2927 | 2857 | 2788 | 2719
KemMmuTs! 3400 | 3349 | 3328 | 3325 | 3253 | 3206 | 3146 | 3072 | 2970 | 2882

Yanaes 3458 | 3440 | 3431 | 3399 | 3349 | 3246 | 3210 | 3171 | 3071 | 2925
Ka3zranoBka 3426 | 3375 | 3317 | 3292 | 3232 | 3173 | 3143 | 3073 | 3031 | 2911
KaparoGe 3411 | 3380 | 3373 | 3330 | 3277 |3223 | 3182 | 3106 | 3016 | 2920
Kannakran 3565 | 3517 | 3463 | 3444 | 3392 | 3321 | 3275 | 3216 | 3156 | 3032
Kannbex 3587 | 3489 | 3442 | 3376 | 3314 | 3288 | 3227 | 3169 | 3125 | 2983
Taiinak 3747 | 3717 | 3700 | 3652 | 3594 | 3536 | 3487 | 3453 | 3340 | 3273

Xan Opmacer | 3842 | 3747 | 3718 | 3633 | 3588 | 3558 | 3524 | 3451 | 3381 | 3277
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B ceBepnoii wactu obmactu (SHBapreBo) B cpeaHem HakarmuBaetcs 2995°C rtemna, 4To
COOTBETCTBYET oOecreueHHOCTH okoJio 55%. 3aeck Ha 90% obecnedyeno 2750°C Teruta, T.€. B 9
rogax u3 10 nHakammBaercs He MeHee ueM 2750°C rtemna. DToro Temyia JOCTaTOYHO JUIs
BO3JICJIBIBAHUSI BCEX pAHHUX SPOBBIX 3€PHOBBIX KYJIBTYP, BCEX COPTOB IOJCOJIHEUHHUKA,
pPaHHECIIENBIX - CPEIHENO3THECIIEIBIX COPTOB KYKYPY3bl, PAHHECHENBIX U CPEIHECIENIbIX COPTOB
copro. B nenrpanpHoil yactu 3amamHo-Kazaxcranckoit obmactu (MC Xemvnutel u YamaeB) Ha
90% ob6ecniedeno 3000°C Teria, 4YTO yIOBIETBOPSIET TPEOOBAHUS BCEX SIPOBBIX 3€pPHOBBIX KYIBTYP,
BCEX COPTOB IIOJICOJIHEYHMKA, KyKypy3bl M copro. Ha rore ob6mactu (MC Taiinak) Ha 90%
obecriedeno 3300°C cyMM aKTUBHBIX TEMIIEpaTyp BO3AyXa.

3.4 Pecypchbl Bi1aru

B kauecTBe mokazarens pecypcoB YBJIAXXHEHHUSI B arpOKJIMMATOJIOTMU HCIIOJIb3YIOTCS: CYMMBbI
OCaJIKOB, 3amachl BOJI B CHEXHOM IIOKPOBE, 3amachl NMpoayKTHBHOW Biarn B moue (3[1B),
pa3UYHbIC paCUETHBIC MMOKA3aTeNN U KOA(PPHUIIMEHTH! YBIAKHEHHS, UCTIAPSIEMOCTb U T.1I.

3.4.1 PexxuMm aTMOC(epHBIX 0CATKOB

B 3anagno-Ka3zaxcranckoi 001acTy B CPETHEMHOTOJICTHEM 3a TOJ BbIManaroT ocaaku 200-
300 MM (Tabmuma 3.22). B ceBepHoii yactu obnactu (SIlHBapiieBo, Akcaii, Ypanbsck, Tackana) 3a roj
BbImanaT ocanku Oonee 300 MM, tonpko Ha MC Taiinak, pacnojioKeHHOW Ha iore 00JacTu
BhInagatoT MeHee 200 MM ocazkoB. B 11e0M 3a Termiblil mepuoj roja 0Caaky BBINAIAI0T B 2 pasa
00JIbIIIe YeM 3a XOJIOIHBIN MEPUOI ToAa.

Tabnua 3.22 — MecsiuHas 1 rofioBasi CyMMa OCaJKOB, MM

HIT (MC) vV vEVIHEVHEIEX ] X [ X XTI | Tox | XI-HT| IV-X
SHBapueBo 28120126 (25|31|35| 37| 33 |27|39|30| 30 | 360 | 135 226
Axkcait 2311823 (232634 | 35| 25 |24 34|28 26 | 320 | 119 202
VYpanbck 271202522 |28|33|40 | 27 |29 39|28 | 28 | 346 | 129 218
Tackana 27 11820202440 25| 25 |26 |34 |24 | 24 | 308 | 115 195

Hlemreipnay |24 (18 |18 |24 |21 (29| 28 | 24 |21 |28 |26 | 26 | 284 | 113 174
KeMuThI 18 (14|17 120 |24 | 25| 28 | 17 (17|27 24| 20 | 251 | 95 158
Yanaes 2311619202232 |21 | 20 |21 31|24 | 24 |272| 109 166
KaszramoBka |21 (1315|121 |21|24| 18| 21 [|20|25|20| 18 | 237 | 88 151
KapaToGe 19115116124 129 (32| 17 | 17 |17 (25|23 | 21 | 254 | 94 161
Kammakran |23 |16 |18 21|22 |25| 22 | 22 |20 29|24 | 22 | 264 | 105 161
Kanubek 2612021 (2431|3822 | 23 |29 25|23 | 24 | 306 | 117 192
Taiinak 16 (12|13 19|17 (17|13 | 15 |13 |18 |16| 17 | 187 | 75 113
Xan Oppmacel | 252019 (25|26 25| 19 | 20 | 25|24 |25| 26 | 279 | 116 165

B rooBoM X0/1e 0CaIKOB HMEIOTCS JIBA MAKCUMYyMa, MPUXOISIINE Ha HIOHb-HIOJb U OKTSIOPh
MecsIbl. JIBa MUHIMYMa 0CaJKOB HaOIIOAA0TCS B eBpajie u ceHTA0pe (pucyHok 3.7).
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Pucynok 3.7 — '010BO#i X0 MECSTUHBIX CYMM OCaJIKOB

Cornacno k03 uImenTy Bapuaiiy, MHOTOJIETHHAE PSIIbI CYMM OCAJIKOB 32 TETUIBIN (ampesb-
OKTSI0pb) U XOJIOAHBIN (AeKaOpb-MapT) NEPUObI IO/, OCPEIHEHHBIE IO BCEM METEOPOJIOTHYECKUM
cranimsaM 3ananHo-KazaxcraHCkod 00JIacTH, SIBISIOTCS JOCTaTOYHO OaHOpOoAHbIMU (20-22%)
(Tabmuna 3.23). OTO yka3bIBaeT Ha YMEPEHHYI0 M3MEHYMBOCTb U3 I0/1a B I0Jl PEeXHMa OCaIKOB
TETIOr0 M XOJIOJHOTO NEPUOJIOB T0J1a.

Tabmuna 3.23 — CtaTucTHYECKHE XapaKTEPUCTUKN MHOTOJIETHHX PSZIOB CYMM OCAJIKOB 32 TETUTBIN
(ampesb-oKTA0pb) M XOJIOAHBIN (IeKadpb-MapT) NEPUOABI TOAA

XapaKkTepucTruKa Tennslii nepuon XOJ0IHBIN EPUOJT
Cpenusis, MM 210 76
Menuana, MM 205 75
Moga, MM 226 69
Cp. KB. OTKIIOHEHUE, MM 45 15
Koad. Bapuanum, % 22 20

B 3amagno-Ka3zaxcranckoil 00yacTv MOBTOPSEMOCTh OTHOCHUTEIBHO JIOXKIJIUBOTO TEIJIOTO
nepuosia (ampenb-okTsA0ps) cocraBisier 21%, T.e. Takue rojsl BeposATHH 2 pasa B 10 ner.
[ToBTOpsieMOCTh MaJIO JOXKIUTMBOTO TEIUIOro mepuoaa cocraBisier 18%, T.e. Takue roipl Takxke
BeposATHBI 2 pa3a B 10 ner. B octanmpHble 6 u3 10 ner HabmogaeTcss OOBIYHBIA PEXUM OCAJIKOB,
CBOWCTBEHHBIN JTaHHOMY pernony (tadmmma 3.24). 3a mocnennaue 34 rojga HaUMEHee JOXKJIUBBIMU
obutr 1996, 1998 u 2014 roxasl, HanbOoaee 1o mIUBLIMU - 1993, 2000 u 2003 rogsI.

Tabnuua 3.24 — I1oBTOpsIEMOCTh AHOMAJILHOTO peXXHMMa 0CaAKOB Tertoro nepuoja roja (P, %)

PexuM 0caikoB TEIUIOTO MEpHo/Ia P, % | BepositHocTh oBTOpeHUst 3a 10 yiet
JloxxanBas 21 2 roxa
Majto 1o miuBas 18 2 roxa
OOb1uyHas 61 6 ner

B o6aactu 1 rog m3 10 ObIBaeT OTHOCHTEIBHO CHEXKHBIM, a MaJOCHE)KHas 3MMa HMEET
BEPOATHOCTH MOBTOpeHus 2 paza B 10 ner. B ocranpabie 7 net u3 10 3a XonoaHbli epuos roaa
BBIMAAI0T OCAJKK (CHET) B Mpe/Ieiax HOPMbI, CBOMCTBEHHOM I JaHHOM oOsacTu (Tabmuia 3.25).
3a nocnennue 34 roga HauMeHee MatocHeKHBIMU ObLIH 3UMBI 2005-2006 1 2008-2009 romos.
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Tabnuua 3.25 — I1oBTOpsIeMOCTh aHOMAJIBHOTO PEXKHMMa 0CaIKOB XOJIOAHOTO nepuoaa roaa (P, %)

Pexxum ocagkoB xonoanoro nepuoaa | P, % | BepostHocTh moBTOopenus 3a 10 jet
CHexuas 12 1 ron
MaitocHexHas 15 2 rong
OObIyHas 73 7 ner

3.4.2 Pe:kuM CHEKHOTO MOKPOBA

B 3amagno-Kazaxcranckoil 00J1acTH CHEXHBIH TOKPOB B CPEAHEM TIOSIBISETCS B CEBEPHOM
YacTH B Haudayue HOsIOps, B r0kHOW 4yacTu — 20-X yucnax HOSIOps. Y CTOWYMBBIN CHEXHBII ITOKPOB
oOpa3yercs Ha ceBepe o0OjacTU B KOHIIE HOSOps, a Ha lOre — B IEPBOM IMOJOBHHE JEKaOps.
VY CTONUMBEIM CHEXHBINM MOKPOB pa3pyllaeTcsl B CEpeuHe MapTa Ha lore 00JIacTH, KOHIIE MapTa —
Ha CeBepe, W MOJHOCTHhIO CXOAMUT B Hayaye ampelsiia. B o0iacTé KONMMYecTBO JHEH CO CHEXHBIM
MOKPOBOM cocTaBisieT 86-142 cyrku (Tabnuia 3.26). [Ipu 3Tom Ha rore o6macTu OBIBAIOT 3UMBI C HE
YCTONYMBBIM CHEKHBIM MOKPOBOM, KOT'/Ia IEPUOAUYECKU CHET TaeT U 3eMJISl OTOJISETCS.

Tabnua 3.26 — CpegHrie MHOTOJIETHUE XapaKTEPUCTUKH CHEXKHOTO MOKPOBa

Koun-Bo [ara [ara [Hara Hara 3UMBI C
JHEW CO | TOSBJICHUS | OOpa3oBaHHs | pa3pylICHUS cxoa HEYCTONY
HIT (MC) CHS)KHBIM | CHEXHOTO | YCTOWYHBOTO | YCTOMYMBOTO | CHEXHOT WBBIM

MOKPOBOM | TOKpOBa CHE)KHOTO CHE)KHOTO 0 CHEYHBIM

MMOKPOBa MIOKPOBa MOKPOBA | IIOKPOBOM,
%
SuBapueBo 129 02.11 26.11 26.03 04.04 0
Akcaif 127 05.11 03.12 27.03 03.04 0
VYpanbck 127 05.11 30.11 29.03 02.04 0
Tackana 142 07.11 25.11 02.04 05.04 0
[eHrEIpIaY 135 02.11 25.11 29.03 04.04 0
KemMmutsr 116 11.11 08.12 29.03 30.03 0
Yamnaes 115 10.11 09.12 25.03 29.03 0
Ka3zranoska 100 13.11 15.12 15.03 24.03 5
Kaparobe 107 17.11 13.12 23.03 28.03 3
Kanmakran 95 20.11 21.12 14.03 25.03 10
Kanubex 100 09.11 14.12 14.03 26.03 13
Taiinax 99 18.11 16.12 19.03 23.03 6
Xan Oppaacel 86 20.11 20.12 09.03 20.03 18

B Tabnwie 3.27 npuBeACHBI CpeIHAE MHOTOJICTHHE 3HAYEHUS BBICOTHI CHEXKHOTO TTOKPOBA 110
nexagaM. BbIcoTa CHEXHOTO TOKpOBa JOCTUTAeT CBOEW MAaKCHUMAallbHOM BBICOTHI B (peBpaie
(pucynok 3.8). B 3T0 BpeMs BBICOTa CHEXHOTO ITOKPOBA 110 TEPPUTOPHH 00IacTH Koebieres ot 11
70 33 cMm.

Haunmenbmasi BeIcOTa CHEXXHOTO TOKpoBa — okojio 10 cM HaOmromaeTcss Ha tore o0JacTh
(Kanubexk, Xan Oppacel). B 11e110M BbICOTa CHEKHOTO TTOKPOBA PacTeT C fora Ha ceBep odnactu. B
KOHIIC MapTa — Ha4daJIC alpeiisd C IMOBBIIICHHUEM TEMIICPATYPhI BO3AyXa HAYMHACTCSA MHTCHCHUBHOC
TasiHUE CHeTa.
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Tabmuma 3.27 — Cpenssist [ekagHasi BBICOTa CHE)KHOTO MTOKPOBA IO MOCTOSTHHOM pelKe, CM

Xl Xl I 1| 1l v
HIT(MC) 123|123 |12 (3|12 3|1|2]|3|1]2
SluBapuieBo 4145 |18|10|15|/20(24{26|30(32(32(31(28|21| 9
Axcait 213|568 (111215172124 23|21 |17|12| 6
VYpanbck 3/3(6|81(11|14]18|21(25|30(32|33|31|28|22| 7
Tackana 336|719 |12]15|18|21|24|26|27|26|24|18| 9
emreipnay |34 |5 | 8 |11 (1317120232527 2724121 |15| 5
KbMmuThI 212|13|5|6]9(10(12(15(17(19|20|19|16|11| 4
Yanaes 2123|416 1|9(11(12(15(21(24|22|20(20|14| 5
KasranoBka 3|15/5171]19112(14|16|18|19|22|20(22|13| 4
Kaparo6e 23|57 |11]|12|14|18|22|23|25(23(23|15|5
Kanmakran 3|56 |7(10(11|14|15(15(16(15|12|5 | 2
Kanunbek 2133|516 |6|7]9]|10{10|11] 9 2 | 2
Tatimak 3|56 |7]91]10(12(14 (14|14 12| 7 | 3
Xan Oppuacel 3/5|5|6|7|8]9(11|11|10| 8|6 | 3
h, cm
35
B AuBapueso

M KasranosKa

H Taitnak

X ‘ XI ‘ Xl ‘ | ‘ I ‘ m ‘ V' ‘

Pucynox 3.8 — JluHamuka BHICOTHI CHEKHOTO TIOKPOBA B XOJIOIHBIN MIEPHUO]] TOa

B tabnune 3.28 npencraBieHbl CpeHEMHOTOJIETHUE JAaHHBIE IO 3armacaM BOJbI B CHEXXHOM
MOKPOBE IO pe3yJbTaTaM CHETOCHEMOK Ha OTKPBHITOM TIOJ€. 3amachkl BOJBI B CHEXXHOM ITOKPOBE
JOCTUTalOT HauOOJbIINX 3HAUEHUH B KOHIlE (heBpasisi — Havaje Maprta. B 310 Bpems oHa JOXOIUT
Ha MC Tackana 10 93 mwm (= 93 1/m2). Hammensimum 3amacoM BoIbI 00J1a/1a€T CHEXKHBIN MTOKPOB B
paitone MC Xan Oppnacsl, MmeHee 36 MM.

63



Tabnuna 3.28 — 3amackl BOJIbI B CHEXKHOM MTOKPOBE MO CHETOChEMKAM Ha TMOCICIHUN JCHD JIEKa b

(mone), MM
Xl | I I

HITMO) 1 2 3 1 2 3 1 2 3 1 2
SAuBapueBo 21 | 31 [ 38 |45 |52 |62 |70 | 72|76 |81 | 84
Akcait 15 | 18 | 23 | 32 | 34 | 37 | 43 | 50 | 47 | 49 | 49
Ypanbck 0O [ 2829 |41 |44 |49 | 59 | 65| 66 | 66 | 62
Tackana 22 | 32 | 37 | 46 | 59 | 68 | 78 | 87 | 89 | 92 | 93
HIpmrepoay | 22 | 36 | 38 | 40 | 47 | 47 | 51 | 56 | 56 | 49 | 46
KBIMIIUTEL 22 129 | 43 | 48 | 55 | 64 | 74 | 95 | 80 | 80
Yamaen 17 | 24 | 29 | 32 | 39 | 49 | 51 | 51 | 59 | 42
KasramoBka 14 | 21| 28 | 31 | 35 |43 | 40 | 48 | 39
Kapato6e 23 | 28 | 37 | 43 | 52 | 60 | 67 | 71 | 78 | 78
XKannakran 35|37 | 44 | 49 | 52 | 51
YKannbex 31 | 36|43 | 42 | 42
Taiimax 26 | 27 | 29 | 40 | 46 | 47 | 46 | 35 | 39
Xan Oppacsl 21 | 28 13129 | 32| 36 | 28

3.4.3 Pe:kuM yBJIa:KHEHUS MIOYBBI

BaxxubpIM U pSIMBIM TTOKa3aTeIeM 00ECIEUeHHOCTH CEIbCKOXO03SUCTBEHHBIX KYIbTYp Baroi
SIBIISTIOTCSI 3aI1achl MPOAYKTUBHOU BJIard B KOPHEOOUTaEMOM (METPOBOM) CJIOE TTOYBHI.

B 3amagno-Kazaxcranckoit o6mactu 3amacel NpoayKTuBHOM Biarm B mouBe (3IIB)
m3mepsitorcs Ha 10 nmynkrax, T.e. Ha 4 MC u 6 AMIIL. U3 wux MC XKanubek sBnsercs
KUBOTHOBO/IYECKOI, UTO PacHoOIOKEHO Ha foro-3amaje obmnactu. B obnactu 3emienesnue pa3BUTO
TOJIBKO B ee ceBepHOil yactu. 3IIB onpenenstorcs Ha CEIbCKOXO3SIMCTBEHHBIX MOJSIX, Y KOTOPBIX
M3BECTHBI arpOTrUIpOJIOTMUECKHE KOHCTAHThI MOYBbI. BiaxkHOCTh OuBHI onpexensiercs 1 pa3 B 10
JTHEH, To0 BOCbMBIM IHsIM jaekaasl (08, 18, 28 uyncna mecsna).

Hamu a11s onieHKH ycnoBUi TOYBEHHOTO YBIAXKHEHUS ObLITIM MCIIONIb30BaHbI AanHble 3[1B nms
20 cm u 100 cm croeB mouBkl 3a iepuos ¢ 2003 mo 2015 rox.

B tabmuue 3.29 mpuBeneHsl MpeoONagarolvii TUI TOYB, UX MEXaHWYECKHH COCTaB U
HauMeHb11as nosnesast BiaroeMkocTs (HIIB) B HabmonarensHbix yuactkax MC nu AMII. B obnactu
pacnpocTpaHEHbl B OCHOBHOM  CBETJIO-KAIUTAHOBbIE M TEMHO-KAalITaHOBble TouBbL. [lo
MEXaHMUYECKOMY COCTaBY SIBIISIFOTCS JIETKO-, CpelHe- U TshkenocyrnuHucteiMA. HIIB konebnercs
st 20 cM cinos mouBsl OT 32 710 48 MM, 1 100 cM cios mouBsl — oT 149 1o 213 mM.

Tabnuna 3.29 — OcHoBHOM THUT MOYBHI U HAaMEHbIIIas nosieBas Baaroemkocts (HI1B)

HIT (MC/AMTI) [Ipeobnanaromas moyBa, MEXaHMIECKUN HIIB, mm | HIIB, MM

COCTaB (0-20 cm) | (0-100 cm)
AMII Toranac TemHO-KalmTaHOBas TAKEIOCYTIIMHUCTAS 37 172
AMII JlappuHCcKO€E TemMHO-KamTaHoOBas1, CPEIHECYTIIMHUACTAS 32 152
Ypasbck TeMHO-KamTaHoBas, TSKEIOCYIIIMHUACTAs 50 200
AMII I[TepemeTHOE CBeTI0-KallTaHOBas!, TSHKEIIOCYTITMHHICTAs 35 173
AMII ®enopoBka TeMHO-KamTaHoBas, TSHKEIOCYIIIMHNACTAs 41 201
Tackana TemHo-KamTaHoBas, TSKEJIOCYTIIMHUCTAs 48 194
IbIHTBIpIAY TemMHO-KalmTaHoBas, JIETKOCYIJIMHUACTAs 32 149
AMII TloromaeBo TeMHo-KamTaHOBas, TSHKEIOCYTITUHUCTAS 46 213
AMII AHKaThI TeMmHO-KamTaHOBAsI, CPETHECYTITMHHUCTAS 38 180
Kannbex CaeTIo-KalTaHoBas COJIOHIIeBaTasl, 38 184

TSHKEIIOCYTIIMHUCTAS
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3amachl BIaru U3MEpSIOTCSl C MOMEHTA OTTauBaHUS U MPOCHIXaHMsI TTOYBHI 10 Hadyajla yOOpKU
ypokasi, Toclie YOOpKH HW3MEpPEHHE BO30OHOBISETCS W TPOAODKACTCSA JO JaThl YCTOHYHMBOTO
nepexo/ia CyTouHOM TemmepaTypsl Bo3ayxa depe3 5°C oceHbro. EcTh MHOXKECTBO OIpeeleHHbIX
ycioBui, koraa 3I1B He uzmepsitorcs.

B Tabmunax 3.30 u 3.31 npuBenensl cpennue mHorosieTHue Aanabie 311B no ciosm 0-20 u 0-
100 cM 1OYBBI B BEreTaTUBHO aKTUBHBIA MEPUOJ T0Ja, T.€. ¢ Mas 1o aBrycT mecsusl. 3[IB Obutn
M3MEpEHBI Ha MOJISX 36PHOBBIX KYJIBTYP, B OCHOBHOM I10J1 IPOBOM MIIIEHUIIEH.

B nepuon BeceHHe-1osieBbIX padoT (ampenb — Hadano mas) 3[1B B maxoTHOM ciioe ModBbI 110
obmactu kosebmores ot 20 mm Ha MC Isiareipaay g0 35 mm Ha MC Ypanbck (tabiuma 3.30).

Hano ormerutsh, uto B paitone MC JXanubek He BO3AETBIBAIOTCS CEIbCKOXO3SIIICTBCHHBIE
KYJIbTYpBI, T.€. SIBIISIETCS )KUBOTHOBOAYECKUM. [loaTOMY B Hallem aHanu3e ee HE paccMaTpHUBAaeM.
Hanee k cepenune Bererauuu (utoHb) 3[IB ymensmiaercs 1o 5-26 MM, a B NEpHOJl CO3PEBAHUS
3€pHOBBIX (KOHEII HIOJIsl) ObIBaeT eiie MeHble (1-9 Mm).

Takas ’xe 3aKOHOMEPHOCTh BPEMEHHOIO pacrpezesieHus cBoiictBeHHa u s 3[IB B
MeTpoBoM ciioe mouBbl. 3[IB B MeTpoBOM clioe MOYBBI B MEPHOJ BECEHHE-TIOJNEBBIX PadOT B
obmactu konebnercs ot 70 mm Ha AMII [apeunckoe mo 138 mm Ha AMII Toranac. [lanee B utone
yMmeHnbaercs 10 21-104 MM, a k koHiy Bereranuu — A0 13-60 mm. B nenowm 3I1B ymensmaercs ¢
ceBepa Ha for obiactu (tabmura 3.31).

Tabnuna 3.30 — CpegHuie MHOTOJIETHUE 3a11achl NPOAYKTUBHOM Biaru B 0-20 cM ciioe NoYBbl, MM

arpeb Maii WIOHb MIOJTb aBryCT

HIT (MC/AMIT) 2 3 1 2 3 1 2 3 1 2 3] 1 2
Toranac 32 | 28 |29 | 28 | 33 | 26 | 25 | 23 |18 | 14 |9 | 6 3
JlappuHCKOE 24 | 22 | 22 | 20 | 15 | 12 | 9 10 | 10 | 10 | 9 | 8 5
VYpanbck 35133 33|26 |26 20| 16|14 |12 | 10 | 9| 6 3
IlepemeTHOE 20 |1 20 | 23 | 17 | 14 | 6 S) 4 3 1 1)1 0
denopoBka 27 | 25 | 26 | 20 | 22 | 11 | 12 | 8 5 5 |31 0
Tackana 30129 | 25 |18 |16 | 14 | 11 | 9 9 6 | 3| 3 0
HIerHrBIpIay 251 20| 20| 20 | 15 | 8 8 6 8 5 | 5] 5 1
IToromaeBo 22 | 21 | 26 | 23 | 22 | 18 | 13 | 11 | 8 7 | 3] 2 2
AHKATBI 33 123 |25|22 |11 | 6 5 8 |12 ]| 8 |3 | 1 0
Kaunnbek 22 | 20 | 12 | 9 4 4 5 6 5 3 3] 2 1

Tab6muma 3.31 — CpegHrie MHOTOJIETHHE 3amachl MpoaykTuBHOM Biiark B 0-100 cM ciioe mouBbl, MM

aHpeJ'[B Manu HUIOHb HIOJIb aBchT
HIMC/AMI) =1 T 13 [ 112 3 1] 213 1]2
Toranac 122 | 114 | 138 | 114 | 101 | 104 | 100 | 74 | 62 | 53 | 40 | 24 | 21
TlapbunCKoC 70 | 68 | 72 | 74 | 54 | 54 | 32 | 23 | 23 | 30 | 24 | 20 | 18
Vpanbex 124 | 115 |111| 99 | 100 | 87 | 77 | 64 | 55 | 48 | 41 | 35 | 19
TepemeTroe 78 | 64 |80 | 61| 39 | 39 | 32 | 21 | 18 | 16 | 13 | 10 | 10
Deropobra 74 | 75 |83 | 73| 85 | 66 | 52 | 36 | 21 | 18 | 13 | 11 | 10
Tackana 96 | 98 |89 | 71| 74 | 60 | 59 | 44 | 52 | 41 | 34 | 27 | 14
IIetHTBIpIIAY 110 | 96 | 93 | 91 | 83 | 60 | 55 | 48 | 35 | 36 | 36 | 37 | 38
Toronacso 119 | 109 | 132 | 126 | 101 | 96 | 69 | 40 | 39 | 35 | 30 | 17 | 20
AHKaTH! 144 | 114 | 114|100 | 75 | 69 | 60 | 64 | 60 | 60 | 59 | 57 | 64
Kanubex 107 99 | 95 | 85 | 77 | 64 | 57 | 55 | 49 | 43 | 39 | 41 | 36
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JUisi OLIEHKH BIIAaroo0ECTIeYeHHOCTH 3€PHOBBIX KyNnbTyp 3HaueHus 3IIB cpaBHHBaiHCh CO
3HAYCHWSIMU HauMeHbIeld mosieBoi Biiaroemkoctd mousbl (HIIB), kotopas B cBoro odepenb
3aBUCHUT OT TMIIAa U MEXaHMYECKOI'0 COCTaBa MOYBBL. J[JIs1 OLIEHKM HCIOJIB30BAIMCH CIEAYIOLIUE
KpUTEPUU:

- 6omnee 100% ot HIIB — n30bITOYHOE yBIAKHCHHE;

— 80-100% ot HIIB — onTumainbHOe yBIaKHEHUE;

- 50-80% ot HIIB — ynoBiieTBOpUTEIHHOE yBIIAXKHCHHCE,
— wmenee 50% ot HIIB — HeocTaTtoyHOE yBIa)KHEHHUE.

B obnactm B mepwoA BECEHHUX TMOJNIEBBIX paboT (ampenb-maii) mouBa ObIBaeT
YIOBJIETBOPUTENBbHO yBIaxHeHHOU (MeHee 50-80% ot HIIB) B paitone MC VYpansck, LLbiHrbIpnay
u JKanuGek, a takxke B paiione AMII [loromaeBo u Ankatsl, a B paitone AMII Toranac - ¢ anpens
o WIOHb. BTopas monoBuHaA BereTanuu (MIOIB-aBI'YCT) MO BCEeM 0OJACTH XapaKTepU3yeTcs He
YIOBJICTBOPUTEIILHBIM YBIaKHeHHEM ouBkI (MeHee 50%) (Tabmuna 3.32).

Takum 00pa3oM, B CEBEPHBIX 3EPHOCCIONMIMX paiioHax 3amanHo-KazaxcraHckoil obOmactu
YBJIQKHEHHOCTH MMOYBBI MOJ] 36pHOBBIMU KyJbTypamu 1o aanHsiM 311B xapakrepusyercs B nepBoit
MOJIOBUHE BEreTalil KaK YacTUYHO YAOBIETBOPUTENbHAas, a BO BTOPOM — Kak He
YIOBJIETBOPUTEIIbHAS.

Tabmuna 3.32 — Cpegnane muorosieraue 3[1B B 0-100 cMm ciioe moussl, B % ot HIIB

anpenb Maii UIOHBb 1710013 aBTyCT
HIT (MC/AMIT) 2 3 1 2 3 1 2 3 1 2 3 1 2
Toranac 71 | 66 | 80 | 66 | 59 | 60 | 58 | 43 | 36 | 31 | 23 | 14 | 12
JapsuHcKoe 46 | 44 | 47 | 49 | 36 | 36 | 21 | 15 | 15 | 20 | 16 | 13 | 12
Ypanbck 62 | 58 | 56 | 50 | 50 | 44 | 39 | 32 | 28 | 24 | 20 | 17 | 10
ITepemerHoe 45 | 37 | 47 | 36 | 22 | 23 | 19 | 12 | 10 9 8 6 6
denopoBka 37 | 37 |41 | 36 | 42 | 33 | 26 | 18 | 10 | 9 6 5 5
Tackana 49 | 51 | 46 | 36 | 38 | 31 | 30 | 23 | 27 | 21 | 18 | 14 | 7
HIsmHTBIpIAY 74 | 65 | 62 | 61 | 56 | 41 | 37 | 33 | 23 | 24 | 24 | 25 | 25
[ToromaeBo 56 | 51 | 62 | 59 | 47 | 45 | 33 | 19 | 18 | 17 | 14 | 8 9
AHKaTBI 80 | 64 | 64 | 56 | 42 | 39 | 33 | 36 | 34 | 33 | 33 | 32 | 36
Kannbek 58 | 54 | 52 |46 | 42 | 35 | 31 | 30| 27 |23 |21 | 22| 20

3.4.4 Baaroo6ecne4yeHHOCTh BereTallMOHHOTO Nepuoaa

O0ecnne4yeHHOCTb 0CAAKAMU

HapaBHe ¢ 3amacamMu NpOAYKTHBHOM BJarn B TIOYBE OCHOBHBIM IIPSIMBIM TOKa3aTelieM
BIIAar000ECIIEYEHHOCTH SIBJISIETCS] CyMMa OCAJKOB 3a pa3lUYHbIe, BaXKHBIE ISl CEIbCKOTO XO0351CTBa
nepuoabl rona. st CeNnbCKOXO3SHUCTBEHHBIX KYJIBTYpP OCOOEHHO Ba)KHBI OCAJIKH, BBHITIABIIUE B
Mepuoj] UX aKTUBHOW Bereramuu (OT MOceBa A0 CO3peBaHMs), T.€. 3a IMepHoj] Maii-aBrycr. B
CEHTS0pEe, KOorJa 3€PHOBBIC KYJIBTYPHI I03PEBAIOT, M MPOBOAUTCS YOOpKa yporKasi, OJ1arompusiTHOMU
SBIIAETCS siICHasgs M 0e3 ocaIkoB moroja. Takxke BaXHBI U OCAAKH XOJOJHOTO TEpUOAa TOAa,
KOTOpBIE OMNpPEACNSIIOT BEJIMYMHY BECEHHUX 3allacoB BJark B TIOYBE, T.€. B TIEPUOJ CEBa
CEJIbCKOXO35IMCTBEHHBIX KYJIbTYD.

COOTBETCTBEHHO HaMU OBUTM TPOAHAIM3UPOBAHBI CYMMBI OCAQJKOB 3a TEIUIBIA (arpenb-
OKTSIOph) M XOJIOAHBIN Tepuonabl Toaa (HOSOph-MapT), a TaKKe 3a MEPUOJl AaKTUBHON BereTanuu
CEJIbCKOXO03SCTBEHHBIX KYJIbTYp (Maii-aBrycr).

B teuenue xomomHOro mepuoja roja Mo Tteppuropuu 3amanHo-KazaxcTanckoill oOinacTé B
CpedHEM BBINAAAIOT OCAAKU B mpenenax 75-135 mMm. 3a Teruiblii mepuoj rojia BeIMaAal0T ropasio
Oonpiie ocamkoB, B cpeanem 113-226 mm. M3 Hux 63-136 MM 0CaakOB BBINAJAIOT B MEPHO
AKTHBHOM BETETAIMU CETLCKOXO03SMCTBEHHBIX KyIbTYp (Tabmuia 3.33).
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Tabmuua 3.33 — CyMMBI 0Ca kOB 3a neproabl HOSIOph-MapT (R11-3), anpenb-okTa6ps (Rs-10) 1 Maii-
aBryct (Rs.g), MM

HIT (MC) R11-3 R4-10 R5-8
SAuBapiieBo 135 226 136
Akcait 119 202 120
VYpanbck 129 218 128
Tackama 115 195 114
[prHTBIpIAY 113 174 102
JKeIMIUTEI 95 158 94
Yamnaes 109 166 95
Ka3sranoBka 88 151 85
Kaparobe 94 161 95
JKanmakran 105 161 91
JKanubek 117 192 114
Taiimax 75 113 63
Xan Oppacsl 116 165 91

Ha pucynke 3.9 mpencraBieHO MPOCTPAHCTBEHHOE pPacIpeeliCHUE CYMM OCaIKOB 3a TEIUTBIN
nepuoj rojaa. B miesnom ¢ ceBepa Ha 1or 001acTé CyMMBbI 0Ca kOB yMeHbIatoTces ot 220 1o 120 mm.

B Tabmuue 3.34 mpuBeneHa pa3nu4Has OOECIIEYCHHOCTh CYMM OCAIKOB 3a IMEPUOJ Maii-
aBrycT (Rs-g). Ha ceBepe obmacTu 3a mepro/1 akTUBHOM BEreTaluu CEIbCKOXO03SHCTBEHHBIX KYIbTYP
B CPEIHEM BBINANAIOT Ocaaku O0Koio 130 MM, 00ecredeHHOCTh KOTOPOW COCTAaBISIET MPUMEPHO
45%. 3nech Ha 90% obecnieueHo okosio 70 MM 0cafkoB, T.e. B 9 rogax u3 10 3a nepuoa maii-aBryct
BhITagaroT ocanku He meree 70 mm. Ha 10% obGecrieyeno ocaaku okoio 200 MM, T.e. TaKue OCaaKu
BbInaaaroT 1 pa3 B 10 ser.

Ha rore o6mactu 3a maii-aBryct Ha 90% obecriedeHO CyMMBI OCaJIKOB B Ipejeniax 85 M, a Ha
10% obGecneueHo ocaaku okoyio 180 mm.

Tabnuna 3.34 — Ob6ecnieueHHocTh (P) cymm ocaakoB 3a nepuo Maii-aBryct (Rs.g), %

P, %

HIT(MC) 10 20 30 40 50 60 70 80 90 100
SIHBapIEeBO 199 | 184 | 159 | 151 | 136 | 112 | 101 | 91 79 38
Axcaii 220 | 160 | 130 | 116 | 108 | 98 88 72 61 27
Vpaibck 198 | 184 | 160 | 139 | 125 | 107 | 103 | 74 63 28
Tackana 178 | 158 | 148 | 124 | 100 | 92 85 75 55 49
HIsHTEIpIaY 163 | 148 | 119 | 107 | 98 85 72 64 53 17
JKbIMITUTBI 164 | 123 | 112 | 99 82 74 64 52 30 17
Yanaes 166 | 129 | 111 | 98 91 79 60 50 32 25
KasranoBka 148 | 128 | 102 | 80 67 62 55 46 37 29
Kaparobe 169 | 125 | 105 | 101 | 93 71 56 52 42 15
XKanmakran 143 | 123 | 103 | 87 76 69 65 60 54 44
XKannbek 167 | 145 | 131 | 118 | 102 | 92 84 72 62 44
Taiinax 106 | 84 72 61 58 52 45 39 32 26
Xan Opnacsl 151 | 121 | 104 | 88 76 70 66 59 48 29

Hamo ortmeruth, uro mO pAaHHBIM [63] cpeaHee MHOTrOJEeTHee 3HAUYCHHE T'OJOBOU
UCTapsIEMOCTH 110 TeppuTopuH 3amnaaHo-Kazaxcranckoit obmactu pactet ¢ ceBepa Ha ror ot 800 10
1100 mm.
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Onenka yB/I2a)KHEHHOCTH BereTallHOHHOIO NepUoAa

Jlyis olleHKH BIarooOecreYeHHOCTH CeIbCKOXO3UCTBEHHBIX KYJIBTYp 4acTo MpHOeraroT K
KOCBEHHBIM TTOKa3aTeNsiM, B YaCTHOCTU K pacueTy Koddduumenta ypiaakHeHHs. COOTBETCTBEHHO
HaMU JIJIs1 OIICHKHU BJIAr000ECIIEYeHHOCTH CeIbCKOXO3SIMCTBEHHBIX KYJABTYp B MEPHOJ] UX aKTUBHOU
Bereraiuu (Maii—aBryct) ObUT HCTIONIB30BaH K03 duient yBuaxxuenus — K.

B cpennem 3a MHorojeTHud mepuon 1o TeppuTopuu 3amamHo-KazaxcraHckoid oOiacTu
kodgduuuent yBnaxuenus K cocrasnser ¢ ceBepa Ha tor ot 0,74 1o 0,33 (tabmuma 3.35).

Tabnuna 3.35 — BnarooGecnieueHHOCTH 10 KOG GUIMEHTY yBIakHeHus K

HIT (MC) K OrneHka Bi1aroo0ecrneYeHHOCTH
SIuBapueBo 0,74 Henocrarounast Bmaroo6ecre4eHHOCTh
Axcait 0,65 Henocrarounas Biraroo0ecrneueHHOCTD
VYpanbck 0,69 Henocrarounas Biaroo0ecrne4eHHOCTE
Tackana 0,63 Henocrarounas Biraroo0ecreueHHOCTD
[ bHreIpaay 0,57 YMmepeHHslit nepuuT BIaru
KeMrutsl 0,49 YMepeHHbIH 1eUIuT BiIaru
YarmaeB 0,50 YMepeHHbIi neuuT Biaru
Kasranoska 0,45 YMepeHHbIi 1eUInT BiIark
Kaparo6e 0,50 YMepeHHbIi nepuuT Biaru
Kanmakran 0,48 YMepeHHbIH 1eUInT BiIaru
JKanubek 0,59 YMepeHHbIi neuuT Biaru
Tatimak 0,33 Hedunut Biaru
Xan Opnacel 0,49 YMepeHHbIH 1eUIuT BiIaru

Ha pucynke 3.10 mnpexncrtaBieHO MpPOCTPAHCTBEHHOE pacnpenenenue Ko3dduuuenra
yBinaxkHeHus: K. Ilo 3Hauenusm K Braroo0GecrieueHHOCTh BEr€TALIMOHHOTO IMEpHOja OLEHUBAETCS
KaK «HEJ0CTaTOYHAas BJIAroo0ecreYeHHOCTh» B CEBEPHOM YacTH 00JacTH, B LEHTPAJbHON YacTH -
KaK «yMEpEHHBIN Te(UIIUT BIIarn», a B FOKHOM YaCTH - «ISPUIUT BIaTH».

B tabmune 3.36 mnpuBeneHa pasiauuHas O0O0ECIEYeHHOCTh 3HadeHuM Koddduiumenra
yeraxuaenus: K. Hanmpumep, Ha ceBepe obmactu Ha 90% obecnieueno 3Hauenue K = 0,40-0,49, T.e. B
9 rogax u3 10 BraroobecneueHHOCTh BEreTallMOHHOTO MEepHoJia XapaKTepU3yeTcs KaK «yMEpPEeHHBbIH
nedunut Braruy». Ha ocrampHoit Tepputopuu obmactu K=0,20-0,38, uro xapaktepusyercs Kak
«IeQUINT BIarK».

Tabnuia 3.36 — O6ecnieuenHocts (P) 3Hauenuit koopdurmenta ysnaxxuenus K, %

P. %

HIT(MC) 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
SHBapIeRo 100 | 091 | 087 | 085 | 0.73 | 0.65 | 0.62 | 0.55 | 0.49 | 0.34
Axcaii 102 | 081 | 075 | 0,72 | 0.63 | 0.56 | 0,50 | 0,46 | 0.42 | 032
Vpansex 105 | 092 | 0,84 | 0.75 | 0,69 | 0.61 | 055 | 0.46 | 0.45 | 0,27
Tackana 0.90 | 084 | 0,81 | 0.73 | 056 | 0,52 | 051 | 0.45 | 0.43 | 0.35
Mismropray | 0,84 | 0,77 | 0,72 | 0,60 | 0,55 | 0,50 | 046 | 0,41 | 0,34 | 0,21
T T— 0.86 | 063 | 055 | 0.51 | 0.46 | 0,42 | 0.38 | 0.30 | 0.26 | 0.19
Uanace 0.79 | 068 | 058 | 051 | 0,49 | 0,45 | 042 | 032 | 0.25 | 0.21
Kasranosxa 0.69 | 062 | 052 | 042 | 038 | 0,36 | 033 | 031 | 0.29 | 0.22
KapatoGe 0.91 | 0,68 | 057 | 053 | 047 | 0.44 | 0,37 | 0,35 | 0,27 | 0,18
Kamaxran 0.67 | 056 | 054 | 050 | 0.44 | 0,42 | 0.40 | 0.37 | 0.35 | 0.25
Kabibex 0.81 | 075 | 0.64 | 059 | 057 | 0,52 | 047 | 0.43 | 0.38 | 0,29
Taitmax 0.50 | 043 | 040 | 0.33 | 031 | 0.28 | 026 | 0.25 | 0.21 | 0.18
Xan Opracsi | 0,70 | 0,64 | 0,54 | 0,48 | 0.46 | 0,42 | 0,41 | 0,36 | 0,32 | 0,20
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3.4.5 3acymimBoOCTh BereTalimOHHOr0 MePUoIa

B ycnoBusix Kazaxcrana mpu olieHKe BJIaroo0ecredeHHOCTH BEreTallMOHHOTO MepUoia TakKe
HE0OXOIMMO OILIEHUTh KIMMAaTHYECKYIO 3aCyIUIMBOCTh BETE€TAIMOHHOTO Iepuojaa. [loaromy Hamwu
OblIa TpOBEACHA OIIEHKA 3aCyILIMBOCTH BereramuoHHoro mnepuona mo I'TK, pacumtanHbIi 3a
nepuoz Maii—aBryct (I'TKs g).

CorylacHO HamUM pacdeTraMm, B TIEpPHOJ AKTHBHOW BEreTallid pPAcTCHUH OCHOBaHHAS
TeppUTOpUs 00JacTH ABIsIETCs «yMepeHHo 3acyuuuBbiiy. Oanako rae I'TK cocrasnser 0,40-0,59.
entpanpHas u 1oxHas dactu obiactH, rae ' TK menee 0,40, ABISIOTCS «CHIIBHO 3aCYIUTHBBIME)
(tabmuna 3.37, pucynok 3.11).

Ta6mmma 3.37 — Cpennaue 3nadenus [ TK 3a nmepuon Maii-aBryCT v OlIEHKa 3aCYIIUIMBOCTH

HIT (MC) I'TKsg OreHka 3acyluIMBOCTH
SuBapieBo 0,55 YMepeHHO 3aCyIUTHBO
Akcaii 0,48 YMepeHHO 3aCyIUTHBO
Vpanbck 0,52 YMepeHHO 3acylIIuBO
Tackana 0,47 YMepeHHO 3acylIIuBO
[bHrBIpIay 0,40 YMEpEeHHO 3aCyLUIUBO
JKeIMOIUTEI 0,36 CUJIBHO 3aCyIUINBO
YamaeB 0,36 CUWIIBHO 3aCyIUINBO
KaszTanoska 0,32 CUWJIBHO 3aCyIUINBO
Kapato6e 0,36 CHITBbHO 3aCyIIIUBO
Kanmakran 0,34 CHITBbHO 3aCyIIIUBO
Kanubex 0,43 YMeEpeHHO 3aCyIUTHBO
Taminak 0,22 CHWIIBHO 3aCyIIUBO
Xan Opnacer 0,33 CHITBHO 3aCYIIIUBO
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3.5 BuokanuMaTn4yecKuii MoTeHIua

JUis  KOMIUIEKCHOM OIIEHKM I[MOYBEHHO—KJIMMATUYECKOr0 TMOTEHLHada C MOMOIIbIO
umMuTannoHHo cuctembl «Kimmar—IlouBa—Yposxkaiiy Obul  paccuMTaH OHMOKIMMATHYECKHUNA
noteniman (bIIK) Teppuropuu obnacTu.

Boruucnurensnas cuctema «Knumar—IlouBa—Ypoxait» (Poccus, I'Y «BHUMCXM»), ocHOBY
KOTOpPOI COCTaBJISIET JUHAMHYECKass MOJENb MPOJAYKIIMOHHOTO Mpolecca U BOJHO—TEILIOBOTO
pexxuma arpoueHosza «lloroma—Ypoxkaii», MMO3BOISIET BECTH pacyéT OUOKIMMATHYECKOTO
notenimana (BKII) tepputopun. B kadectBe BxomHOW HMH(POPMALMM HCIOJIB3YIOTCS JIaHHBIC
METEOPOJIOTUYECKUX M arpoOMETEOPOJIOTHUECKUX HAONIOJICHUH, a TakkKe JaHHbIE O BOJHO—
(bu3MYECKUX CBOWCTBAX MOYBBI U YPOBHE €€ TIOA0POIUSI.

B mnamem cnydae BIIK xapakrepusyer ypoKailHOCTh SpOBOHM mmeHHNB! (1y/Ta) mpu
€CTECTBEHHOM  yBiIaHeHuu Tepputopuu. [Jns pacuera BKII Obuin  HcCmosib30BaHbI
CpeIHEMECSYHbIC TAHHBIC METEOPOIOTUYECKUX CTAaHIIUH 00IacTH.

B tabnuue 3.38 npeacrasieHsl 3HAYCHUST OMOKIMMAaTHYECKOTo oTeHIana mo MC obmactu.
B ceepnoii wactu obmnactu BIIK mpessimaer 30 1y/ra, B neHTpanbHOM monoce cocrasiser 25-30
1/Ta, a B F0)KHOM yacTH — MeHee 25 1/ra.

Hano ormeruts, yto 3HaueHus BIIK B 105kHOM 4acTH 00JacTH HE OTHOCITCS K IIOYBaM HeE
MPUTOJHON ISl 3eMJIe/IeTHs, T.€. 3TO Oypble MYCTHIHHBIC MOYBBI, COJIOHIIbI, COJIOHYAKH U IMECKH.
371ech B OJIMHAX PEK M 03€p PACIPOCTPAHECHBI JIYTOBBIC, JUMAHHO-IYTOBbIC, TOMMEHHBIEC JTyTOBbIE
U JIECOJIYyTOBbIE TOYBBL, @ TAaKXe JIYTOBO-KAIITAHOBBIC, CBETJIO-KAIITAHOBBIE H JIYyTOBO-Oyphle
MTOYBHI.

Tabmuua 3.38 — buoknmumaTnyeckuii TOTEHIMAJ PH €CTECTBEHHOM yBIIa)KHEHUH (11/Ta)

HIT (MC) BKII, u/ra
SHBapueBo 34
Akcaii 32
VYpanbck 33
Tackana 33
IeiHrBIpIaY 31
JKBIMITATEI 28
Yanaes 28
Ka3zranoBka 29
Kapatobe 29
Kanmakran 27
Kanunbek 30
Taiinax 23
Xan Oppaacel 25

Ha pucynke 3.12 mpexacraBieHo npoctpaHcTBeHHoe pacnpenenenue BKII mo tepputopun
3ananHo-Kazaxcranckoit obnactu. 3Hauenue BKII 3aBuCHT OT KIMMaTHYECKMX M IMOYBEHHBIX
yciaoBuid. Ecim  mpocTpaHCTBEHHOE —paclpefelieHHe KIMMAaTUYeCKUX —IoKasaTeneil Oonee
YCTOWYMBBI 1O TEPPUTOPHM, TO TMOYBEHHBbIE IOKa3aTeau (TUI, MEX COCTaB, Oaul OOHHUTET)
pactipenensatorcss  He paBHoMepHo. [lostomy wm3omuuum  BIIK  xapakrepusyior — oOuryio
3aKOHOMEPHOCTh X IPOCTPAHCTBEHHOTO pacHpe/IesIeHus 0 TEPPUTOPUHN 00IACTH.

AHanu3  1mokazaja, YTO  MakKCHUMajlbHas  ypOKaHOCTb  SIPOBOM  MILEHUIBI IO
aJIMMHHUCTPATUBHBIM paiioHaM oOnactu coctaBiseT okoino 50% ot BKIL. Orto o3nauaer, yto B
0o0JIacT BEpXHHH YPOBEHb HCMOJb30BAHUS OMOKIMMATHYECKOTO TOTEHIMAjda COCTABISET
npumepHo 50%. DTo yka3plBaeT Ha HEJOCTATOYHO BBICOKUH YpOBEHBb 3eMJIEAENus, HO B TO K€
BpeMs — Ha uMeromuecd noreHuuan. K npumMepy, 3anagHoeBponeckuil ypoBeHb MCIOIb30BAaHUS
BKII cocrasnsier 80-85 %.
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3.6 PeskuM BJIa:KHOCTH BO31yXa

BnaxkHocTe BO3AyXa TakkKe BIMSET Ha IPOLECC pOCTa, Pa3BUTHS W CO3pPEBaHUS
CEeNTbCKOXO035MCTBEHHBIX KYNbTyp. Hu3Kas BIaXXKHOCTh BO3AyXa B MEPUOJ BEreTally, O3HAYaroImas
CYXOCTh BO3[lyXa BBI3bIBAET MHTCHCHUBHOE HCIApEHHE U OTPHUIATEIILHO BIUSET HA pacTeHHUE U
MOKET IPUBECTH K IIYIUIOCTH 3€pHa (3axBaT 3epHa). BraxxHocTh Bo3ayxa Hike 30% sBisiercs
MPU3HAKOM 3aCylUIMBOCTU. BBICOKasi BIIaXXHOCTh BO3JyXa B NEpUOA YOOPKH ypoKas MOXKET
NPUBECTH K MPOPACTaHMIO 3epHAa B Bajkax. OT BIKHOCTH BO3AyXa TaKXKe 3aBUCUT padora
KoMOaiiHa U ero Npou3BOAUTENbHOCTD.

Ha tepputopun 3amagno-Kazaxcranckoil o00JacTM TpPHU3EMHBIH aTMOC(EpPHBIA BO3AyX
SBIIAETCS JIOCTAaTOYHO BiaXHbIM. CpenHsis TroA0oBas OTHOCHUTEIbHAas BIAXHOCTh BO3JyXa
Kosebmercs B mpenenax 62-70% u ymeHbImaercs ¢ ceBepa Ha tor (tadmmna 3.39). OTHOCUTENbHAS
BJIQKHOCTh BO3AyXa pacTer OT Jera K 3ume (pucyHok 3.13). Haumenbplnime 3HaueHUA
OTHOCHUTEIIbHOW BJIQYKHOCTH BO3]1yXa HAOJIOAAIOTCS B CEBEPHOW YacTH 00JacTH B Mail - utoHe (54-
56%), a HA OCTambHOW 4YacTH — B UIOHb - Hiojie (41-53%). B 3uMHue Mecsllbl OTHOCHTENbHAsS
BJIQXKHOCTH BO3/yXa MoBbImaercs 10 80% u BolIIIe.
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Pucynok 3.13 — ['0/10BO# X0/1 OTHOCHUTENEHON BIKHOCTH BO3TyXa

Tabmuia 3.39 — MecsiaHas ¥ TO0Basi OTHOCUTENIbHAS BIAYKHOCTH BO3AyXa, %0.

HIT (MC) I njmjp v | v ivepvilh vl IX | X | XlI] XIl |roa
SlHBapLEeBO 84 |82 82| 63 |5 |5 | 59 | 58 | 62 | 71 | 83| 8 | 70
Axkcait 83 |82 | 83| 66 |56 |54 | 56 | 55 | 60 | 72 | 84| 84 | 70
VYpanbck 82 |80 80| 64 |54 |5 | 57 | 57 | 62 | 72 | 82| 83 | 69
Tackana 84 [ 82 81| 69 |57 |54 | 5 | 5 | 63 | 74|83 84 |70

HIsareipnay | 80 | 78 | 78 | 65 | 54 | 53 | 53 53 58 | 70 | 80 | 81 | 67
JKeIMIIUTEL 82 |81 |80 | 66 | 55| 49 | 48 49 56 | 69 | 81 | 82 | 67
Yamaes 84 | 83 80| 64 | 54 | 50 | 50 51 58 | 69 | 82 | 83 | 67
Kasranoska | 84 | 83 [ 80| 67 | 59 | 52 | 51 52 60 | 72 | 83| 85 | 69
KaparoOe 83 |82 81| 64 | 55|52 | 51 51 55 | 68 | 82 | 84 | 67
XKanmakrain 85 |83 (82| 67 | 56| 49 | 48 49 57 | 71 | 84 | 86 | 68
YKannbex 83 |81 |78 | 65 | 56| 51 | 48 48 57 | 70 | 81 | 84 | 67
Taitnak 81 |78 | 74| 59 |50 | 44 | 41 44 51 | 63 | 77 | 81 | 62
Xan Opmacer | 83 | 82 | 75| 60 | 50 | 46 | 44 45 55 | 67 | 81| 84 | 64

3.7 Pe:xum BeTpa
BerpoBoii pexuM Takke OKa3blBaeT OMNpeelieHHOe BIMSHHE Ha pacTeHue. Berep
CIOCOOCTBYET MHTEHCUBHOMY HCIIapeHMIO OYBeHHO Biaru. [Ipu BBICOKOI Temmeparype Bo3ayxa
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YMEpPEHHBIN BeTep BBI3bIBACT CyxoBeil. CHIIbHBIN BETep MOXKET MIPUBECTH K TMOJETaHUIO TOCEBOB.
ITo Ttepputopun 3amamHo-KazaxcTaHCKoW 00JaCTH CKOPOCTh BETpa paclpenessercs He
paBHOMEpHO. B TedeHme roma CKOpPOCTh BETpa OCiIa0eBaeT JIETOM, a K 3MME - YCHIIMBACTCS
(pucynoxk 3.14). IlenTpanpHas mojioca oOsactu 0oJjiee BETpeHEE, YeM CEBEpHAas W FOXKHAS YaCTH.
Haubonpmme ckopoctu BeTpa HaOmonmaitoTcst B paifone n. KasramoBka m m. KapatobGe, rme
CpeIHeroioBasi CKOpocTh BeTpa mpesbimaet 4,0 M/c. HauMeHee BETpeHBIME SIBIISTIOTCSI PAHOHBI 1.
SluBapiieBo u 1. Taiinaxk, riae cpeaHero1oBas CKOpoCcTh BeTpa paBHa 2,2 m/c (tabdmwuma 3.40).

V, m/c
6,0

5,5
5,0 A

s e ——

~———

35 =—AHBapueso
3,0
2,5 ‘MA —B—Ka3stanosKa
. g‘w‘ﬁ
15 —4—Taiinak

| Il 1] v \" Vi Vil Vil IX X XI X

Pucynok 3.14 — 'o10BO# X011 CpEAHUX MECSYHBIX CKOPOCTEH BETpa

Tabmuna 3.40 — Cpegasisi 3a MECSIII M 32 TOJT CKOPOCTh BETpa, M/C

HIT (MC) I iV v | VvV VIHL|{IX]| X | XI|XIl]| Toxn
SlaBapueBo 25(126(26(28(25|20(18 | 1,7 {19(21(23|24 | 23
AKxcaii 4714645144137 |135[31| 30 (34[36[4,0] 4,2 3,9
VYpasbck 30(29(29(29(26(23[20| 20 (22]25]28]|29 2,6
Tackana 3513513012927 (24(22]| 22 |25|27|28]| 3,2 2,8
HIbHrBIpIay 32(134(31(33(29(|26(24| 23 (2425|2629 2,8
JKbIMIIATEL 4414414443 /38(3,7(134| 33 [36[3,7[39]4,0 3,9
Yamaen 36(38(37(36(31(28|27]| 27 (28(30(32|34| 32
KasranoBska 5054|5149 /43(42|39| 38 (40|42 |45|48| 45
Kaparobe 44 4714714514035/ 32| 33 (35373941 4,0
Kanmakrain 38(141(40(39(34|33[30| 29 (31[31]34] 3,6 3,5
YKanunbex 38(141(39(39(34(32(28| 29 (32[33|35] 3,7 3,5
Taitnax 23127(126(27(22|20(18| 19 [20]20]20] 2.2 2,2
Xan Oppacel 3313637137132 (29(27| 28 3031|3233 3,2

PaccmorpuMm moBTOpsieMocTh HampasiieHus BeTpa v mtuias Ha 4 MC, pacnoioKeHHbIX Ha
ceBepe, Ha 3armaje, Ha BOCTOKE W Ha rore oOiactu (AuBapueBo, Kaszramoska, KapatoOe, Taiinak).
[ToBTOpsiemocTh mmTHis (Oe3BeTpue) 3a roa B ceBepHoii MC SuBapuieBo cocraBmsier 21%, Ha
tokHor MC Taiinak — 31%, a Ha 3amagnoi u Boctounoit MC KasranoBka u Kaparobe — menee 8%
(Tabmuna 3.41).

[ToBTOpsieMocTh HampaBiieHUH BeTpa Nmo § pymMOaM U MOCTPOEHHBIE HA MX OCHOBE PO3bI
BETPOB MOKa3alld, 4TO MpeodIafarlie HampaBlIeHUs BETPOB Ha PACCMATPUBAEMBIX CTAHIIMSIX
noutu cxoxu. B ssuBape Ha Bcex MC nipeobnagaeT BeTep roxHOro Hanpasienus (FO3-HOB), B utone
npeobOiagaer ceBepo-3ananHbiii (C3) BeTep, a B cpelHEM 3a TOA — B OCHOBHOM 3amajHbie (3) u
BoctouHble (B) Betpa (Tabnuia 3.41 u pucynok 3.15 - 3.18).
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Tabmnuua 3.41 — [TosTO

SICMOCTDb HAIIPaBJICHUS BETpa U IITUJIA, %

HIT (MC) Mecsnu | C |[CB| B |[IOB| IO |03 | 3 | C3 | wmruis
SuBapieso | 5 9 17 | 13 21 18 | 11 6 18
VIl 16 | 13 | 14 7 6 12 | 16 | 16 24
ToJl 10 | 11 | 16 | 11 13 15 | 14 | 10 21
KasTanoska I 9 10 | 13 | 14 12 16 | 16 | 10 2
VII 18 | 15 | 10 8 6 8 16 | 19 3
ToJT 11 | 13 | 14 | 13 10 12 | 15 | 12 3
Kapatobe | 4 10 | 20 | 22 15 15 8 6 5
VII 15 | 16 | 12 9 6 10 | 13 | 19 9
roJt 8 13 | 17 | 17 12 13 | 10 | 10 8
Taiinax | 8 9 17 | 18 13 14 | 13 8 31
VI 18 | 12 | 12 6 6 9 19 | 18 33
roJt 11 | 11 | 16 | 15 10 12 | 15 | 10 31
Ansapueso - | AxBapueso -

Ausapueso - VIl c
20

C3

o

Pucynok 3.15 — Po3a BerpoB Ha MC SIHBapueBo

Kastanoeka - VIl

20
C3

o

KastanoBka - roA

15
C3 CB
3 B
03 OB
o

Pucynok 3.16 — Po3a BerpoB Ha MC Ka3ranoBka

KapaTtobe - |

30
C3< " 9p
3
103
0

C
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B

Kapatobe - VII ¢
20

C3

1o

KapaTtobe - rog c

Pucynok 3.17 — Po3a BetpoB Ha MC Kaparobe

77




Tannak - VII C Tawnnak - rog, C
20

C3

03 OB

O
Pucynox 3.18 — Po3a BerpoB Ha MC Taiinak

[Ipu paccMoTpeHuu pekrMa BeTpa OOJbIIOe 3HAYCHHUE UMEET ero IHepreTHUecKUil pecypc.
JUisi BETPORHEPTETHKU OCOOBI HMHTEpeC MNPEACTaBIAET paclpelelieHue CKOpOCTed BeTpa 1o
rpaganusm ckopoctd. Hanpumep, ckopocts BeTpa menee 3,0 M/c siBisieTcst 6ecrepCrneKTUBHOM Aist
BETPOIHEPIreTHUECKUX yCTaHOBOK, 3,0-3,5 w™/c — wmanonepcrnektuBHoi, 3,5-4,0 wm/c —
MIEPCIICKTUBHOM JIJIsl MaJIOMOIITHBIX YCTaHOBOK, Ooiiee 4,0 M/c — mepcrnekTuBHO# [64, 65].

B Ttabmune 3.42 npuBeACHBI MOBTOPSEMOCTh CPEIHEMECSYHBIX CKOPOCTEH BeTpa MO IBYM
rpaganusM. Ha paccmarpuBaembix HamMu MC NOBTOPSEMOCTh ONAarompUATHBIX Uis paboThI
BETPOIHEPTreTUUECKUX YCTAHOBOK CKopocTel BeTpa (= 4,0 m/c) B cpelHeM 3a roJi COCTABISET OT
27% na MC Taiinak 1o 59% na MC Ka3ranoBka.

Tabmuia 3.42 — [ToBTOpsieMOCTh CKOPOCTH BETpa 1O Tpajarusim, %

I'panamms, m/c I i (v v (v Vv VI IX [ X | XX | Ton

MC SuBapiieBo

0-3,9 68 |68 |64 |60 |68 |74 |77 |81 76 |70 |67 |67 |70

>4,0 32 |32 |36 |40 |32 |26 |23 |19 24 130 |33 |33 |30
MC Ka3zranoBka

0-3,9 35 |31 |34 |39 |46 |46 |47 |50 47 |45 |40 |36 |41

>4,0 65 [69 |66 |61 |54 |54 |53 |50 53 |55 |60 |64 |59

MC KaparoGe
0-3,9 45 |42 |41 |45 |51 |57 |62 |62 59 |54 |49 |46 |51
>4,0 55 |58 |59 |55 |49 |43 |38 |38 41 |46 |51 |54 |49
MC Taiimak
0-3,9 69 |66 (69 |68 |73 |73 |76 |78 76 |74 |74 |72 |73
>4,0 31 |34 |31 |32 |27 |27 |24 |22 24 |26 |26 |28 |27

Jlns pacdera cpenHedl yAeNbHOM MOIIHOCTH BETPOBOIO IOTOKAa (BETPOIHEPreTHUECKOTO
notennuana Ha 1 M2 - Nep) 1o cpenneii ckopocTu Betpa (V) MOKHO HCTIONB30Bath Gopmyity [66]:

Nep = 1,16%V/2 (2.1)

PacueTsl mokaszanm, 4To CpeHEroI0BOM BETPOIHEPreTUYECKU nmoTeHuan npesbimaer 100
Br/M**¢ Tonbko Ha MC Kasranoska. Ha MC Akcait, JKemvmutsl u KapaToGe BeTpodHepreTHuecKuii
noreHmuan npessimaer 100 B1/M>*C TONBKO B XOJIOIHBIH nepuon roga. Ha ocrampaeix MC
BETPOJHEPreTHUeCcK il MoTeHIMan coctaBnser menee 70 Br/m?*c (Tabmmua 3.43). B paitone MC
KasranoBka, rae HaOnromaercs HauOoJblIasi CKOPOCTh BETpa, BETPOIHEPreTHUECKUN MOTEHIHAI
focTHraeT MakcuMyMma B pespaie (180 Br/m?*c), a MuHMMYyMa - B aBrycTe (66 Br/M%**¢).

78



IIpu TakoM CpefHEro0BOM BeTpodHepreTHueckoM notenmuane (106 Br/m?*c), ero cyrounoe
3HayeHne Ha 1 M? paboueil moBepxHOCTH coctaBiser 9,2 MBt/M?*cyr, a romosoe — 3310
MBT1/M**rog.

Ta6ymma 3.43 — Y nenbHas MOIITHOCTh BETPOBOTO MTOTOKA, Br/M%*c

HIT (MC) I Il m v | v [ VEVvIE VL IX ] X | XE X | Tox
SuBapueBo 18 | 20 | 21 | 26 | 18 | 10 | 7 6 8 |11 | 15 | 15 | 14
Axcait 118 | 112 | 106 | 96 | 57 | 48 | 34 | 33 | 44 | 53 | 73 | 89 | 68
VYpanbck 31 | 29 | 28 1 29 | 20 | 14| 9 10 | 12 | 18 | 25 | 27 | 20
Tackana 49 | 49 | 32 | 28 | 24 | 17 | 12 12 | 18 | 23 | 25 | 37 | 25

IsiHTBIpITAY 37 | 47 | 35 | 41 | 28 | 20 | 16 14 | 17 | 18 | 21 | 28 | 25
JKeMuTe 102 | 102 | 100 | 91 | 62 | 58 | 45 43 54 | 60 | 66 | 76 70

Yanaes 53 | 61 | 58 | 53 | 33 | 26 | 22 23 | 26 | 33 | 38 | 46 | 38
KasranoBka 143 1180 | 154 | 134 | 93 | 83 | 68 | 66 | 77 | 85 | 109 | 131 | 106
Kapato0e 98 | 117 | 122 | 105 | 74 | 51 | 39 | 42 |49 |61 | 70 | 77 | 72
XKannakran 66 | 79 | 73 | 68 | 46 | 42 | 32 27 | 34 | 36 | 44 | 56 | 48
Kaunbex 66 | 78 | 71 | 67 | 44 | 37 | 27 | 30 | 37 | 43| 48 | 59 | 49
Taitnak 14 | 22 | 20 | 22 | 12 | 10 | 7 8 9 9 9 13 | 12

Xan Oppacbl 42 | 55 | 61 | 57 | 38 | 27 | 22 24 131 | 34|39 | 43 | 38

Hano oTMeTuTh, 4TO 3TH BEJIMYMHBI BETPOBOW 3HEPrUM SIBISIOTCS BEPXHUMHM IMpeAeraamu
3alacoB BETPOBBIX PECYPCOB, TaK KaK HE YUYUTHIBAIOT IMOTEpel mpeoOpazoBaHus Npu padorte
BETPOBBIX YCTaHOBOK. Ha mpakTuke MCHONIb3yeTcs JMIIb ONpEeleNieHHAs 4acTh MOTEHIUAIbHOIO
BETPOIHEPIreTHUECKOTO pecypca, KOTOpash Ha3bIBACTCd TEXHUYECKHM BETPOIHEPTETHUECKUM
pecypcoM, U 3aBUCUT OT XapaKTEPUCTUK KOHKPETHON BETPOBON YCTaHOBKHU.

Hnst ©omee 3((HEeKTHBHOTO HCHOIB30BAHUS BETPOBOM DHEPTrUHM, BETPOBBIC YCTAHOBKU
YCTaHABJIMBAIOTCSI Ha OOJBIIMX BBICOTAX, HEXENU (rorapka BETPOM3MEPUTENIBHOTO MHpubOpa.
Bonpmrie BBICOTBI OOJIaar0T emie OOJBIINM BETPOIHEPTETUYECKHM MMOTEHIMAIOM, TaK Kak
CKOpOCTh BETpa C BBICOTOW yBEIMYMBAaETCs M0 JiorapudmMuiyeckoMy 3akony. Hanpumep, ckopocTh
BeTpa Ha BbicoTe 30 M BhImIe B 1,7 pa3a, Ha BeicoTe 100 M — 2,4 pa3a, uem Ha BbicoTe 10 M [64].

Jlns mpakTUYecKuxX Lenel OoJIbLION HMHTEpec MNPEeACTaBISAI0OT U MaKCHUMalbHbIE CKOPOCTH
BeTpa, TaKk KaK MNpPH OYECHb OOJBIINX CKOPOCTSX BETpa BETPSHBIE YCTAHOBKHM HEOOXOIUMO
OTKJII0YaTh, C LENbI0 MPEJOTBpAIlleHUs] UX pa3pyllieHus. B 3aBUCUMOCTH OT KOHCTPYKIMH OHH
MMEIOT pa3JIMuHbIe Tpeneiasl pabouero auanazona. Kak BugHo u3 Tabmunbsl 3.44 HamOosbiue
MaKCHUMaJIbHbIe CKOPOCTH BETpa U HauOOJIbIINEe MOPBIBBI BETpa HAOMI0Jat0TCs B sHBape. MecsuHble
MaKCHMaJbHble CKOPOCTH BeTpa KoseomoTes oT 16 110 24 M/c, a mopsIBbI 10 34 M/c.

Hano oTMeTuTh, YTO MakCHUMajbHBIE CKOPOCTHM BETpa TaKXKe BaKHBI JUISI CEIbCKOTO
XO3SICTBA, CTPOUTENBCTBA U APYTOW JesITeIbHOCTH YesioBeka. CHIIbHBIE BETPHI MTPH OTPEACTICHHBIX
YCIOBHUSAX MOTYT NPUHECTH 3HAYMTENbHBIM yIIepO HAcEeIeHHI0O M XO3SIMCTBEHHOM AEATeNbHOCTH.
Oco0eHHO HEeOIaronmpusITHBI JUIsl CEJIbCKOIO XO3iHCTBAa TaKHE SIBJIEHUS KaK BETPOBasl Apo3us U
CYXOBEH.

Tabmuna 3.44 — MakcuMaibHasi CKOPOCTh U TTOPBIBBI BETPA, M/C

HIT (MC) I ] 11 AV Vv VI | VII | VI | IX X Xl | Xl | Toxg
SHBapiieso 20 18 16 16 14 16 16 12 20 15 16 16 20
(28) | (20)| (20)| (21)| (18)| (20)| (21)| (16) | (28)| (18)| (20)| (22)| (28)
20 17 20 17 17 17 17 17 20 18 20 20 20
Kasramoska

(24)| (20)| (24)| (20)| (20)| (20)| (20)| (20) | (24)| (20) | (24)| (28)| (28)
24 | 22| 18| 20| 16| 18 | 16| 16 | 16 | 18 | 18 | 16 | 24
(28) | (26)| (24)| (24)| (20)| (22)| (20)| (20) | (20)| (22)| (22)| (24)| (28)
20| 20 | 20 | 20 | 18 | 24 | 18 | 16 | 18 | 18 | 20 | 24 | 24
(28) ] (24)] (24)] (28)] (26)] (34)]| (20)]| (24) | (20)| (24) | (24)| (28)| (34)

Kaparobe

Taiinak
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3.8 TemnepaTypHbIii pe;KMM NOYBbI

OT TemnepaTypHOTo pexuMa IOYBbI 3aBUCUT CPOKU MPOBEICHUS BECEHHUX TMOJIEBBIX paboT 1
CeBa CEJIbCKOXO3AHCTBEHHBIX KYJbTYpP, UX POCT M pa3BuTHe. 1103TOMy 0c000 BaXKHBIM SIBIISICTCS
TEMIIEPATYPHBII peXXUM MMOYBBI B Ha4aJle BEreTallHOHHOIO MEPUO/a.

B rtabmune 3.45 mpuBeneHsl JaHHBIE 1O TEMIEpaType MOBEPXHOCTH IMOYBBI HA MEPUOJ
MIPOBEJICHUSI BECEHHE-TIOJEBBIX PadOT U ceBa CENbCKOXO3SICTBEHHBIX KynbTyp. Hanmpumep, B mae
CpeIHsisl MECSIYHAsI TEMIIepaTypa MOBEPXHOCTH MOYBBI 1O 00sacTu konebdnercs ot 6-10°C (yrpom)
10 32-43°C (mocie noytyHs), ¥ B cpeaHeM coctanisier 17-22°C.

Tabnuma 3.45 — Temnepatypa nmoBepxHocTH 1mo4Bsi, °C

HIT (MC) Arnpenp Maii Hronb
Cp. |cp. Makc | cp. MUH Cp. |cp. Makc | cp. MUH Cp. |cp. Makc | cp. MUH
SuBapieBo 9 25 0 21 43 7 27 50 12
Akcait 8 22 0 19 38 6 25 45 12
Ypaibck 9 23 0 20 40 6 26 47 12
Tackana 7 18 0 17 32 6 23 40 11
IeraTEIpIaY 9 20 1 19 36 8 25 42 14
KeMruTer 9 22 1 19 37 7 25 45 12
Yamnaen 9 23 1 19 38 7 26 45 13
KasranoBka 10 24 2 19 39 7 26 47 13
Kaparobe 10 24 1 19 37 7 26 46 12
Kammakran 11 23 3 20 37 8 27 46 14
Kannbdex 11 26 2 20 40 8 26 46 13
Taiinak 11 23 3 21 37 9 28 47 15
Xan Opnacel 12 27 3 22 40 10 28 48 15

B rtabmune 3.46 mpuBeIcHBI JaHHBIC MO CPEIHEH JCKaTHOW TeMIeparype MOBEPXHOCTH
MoyBbL. B cpenHeM NMOBEPXHOCTH MOYBBI MPOTPEBaeTCs B TpeThel nekazne ampens no 13-16°C, B
nepBoit aekane mas — 10 18-21°C, B TpeThelt Aekane Mas - qoxoauT a0 19-24°C, a B mepBoii aekaje
HIOHE — TO0XOaUT 110 21-26°C.

Tabmuua 3.46 — CpenHsis nekaaHas TeMIeparypa IMoBEepXHOCTH 1MouBkl, °C

Arnpenb Mait Wronb

HIT(MC) 1 2 3 1 2 3 1 2 3
SHBapueBo 3 10 15 18 21 24 25 28 28
Axcaii 2 9 13 16 18 21 23 25 26
Ypaibck 3 10 14 17 20 22 25 26 27
Tackana 2 8 11 15 16 19 21 23 24
[ prarBIpay 3 9 14 17 19 21 23 25 27
JKBIMIIUTEI 4 10 13 16 19 21 23 26 27
Yarmaes 5 10 13 17 19 22 24 26 27
KasramoBka 6 10 13 17 19 22 25 26 27
KapaTo6e 5 10 14 17 19 21 24 26 27
JKammakran 7 11 14 17 19 23 25 27 28
Kanunbex 7 11 15 17 20 23 25 26 26
Taitnak 7 12 15 18 21 23 26 28 29
Xan Oppnacel 8 13 16 19 21 24 26 28 29

B Tabnuue 3.47 mpuBeneHa cpenHsAs MecsdyHas TeMIEparypa HMaxOTHOTO CJIOSl MOYBBI Ha
rnyounax 5, 10, 15 u 20 cM, no xoneHUaTsIM TepMoMeTpaM. B cpennem 3a maii mecsil Temneparypa
B BEpXHEM 5 cM cjioe mouBkl cocTanisieT okoso 18°C Ha ceBepe u okoso 20°C Ha rore o6siactu, a Ha
rnyoune 20 cm — okomo 15°C um 18°C coorBercTBeHHO. B uIOHE MaxoTHBIA CIOH MHOYBHI
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nporpeBaercsi B cpeaHeM 3a mecsn 1o 23-26°C B 5 cMm rimydune, 1o 21-24°C B 20 cM rayOuHe.
Pa3nuna B TeMriepatype mo4BsI ceBepa U rora 06yactu coctaBisieT okojio 3°C.

Ta6mmma 3.47 — Cpennsisi MecsiuHasi TeMIiepaTypa BepXxHux ciioeB 1moussl (5, 10, 15 u 20 cm), °C

Maii (riryOuHa, cM) Wronsb (TyOuHa, cm)
HIT (MC) 5 10 15 20 5 10 15 20
Ypanbck 17,8 16,8 15,9 15,1 23,5 22,5 21,6 20,8
YKanubex 18,2 17,5 16,5 16,2 23,2 22,3 21,5 21,0
Tatinax 19,8 18,9 18,2 18,0 26,5 25,2 24,4 24,0

OceHbl0 ¢ MOHMKEHUEM TEMIIEPATYPHI BO3/1yXa IIOYBEHHBIM ITIOKPOB HAYMHAET ITPOMEP3aTh C
IIOBEPXHOCTU B INIyOb NOUBHI. BECHOM mocie TasgsHUS CHEXHOI'O MOKPOBA B YCIOBHSX MOBBILLIEHUS
TeMIlepaTypbl BO3/lyxa [104Ba HAUMHAET OTTAUBaTh, TAKXKE C MOBEPXHOCTH B I1y0Ob. [Ipomep3anue
MOYBBl SIBJISIETCS OJHUM M3 (PaKTOPOB, OOYCIABIMBAIONIMX IEPE3UMOBKY O3MMBIX KYJIbTYp M
IIPOM3BOJICTBA BECEHHMX I0JIEBBIX paboT. [IpoMep3aHue MoYBbI 3aBUCUT OT MHOXECTBA (PaKTOPOB:
THUNAa ¥ MEXAHUYECKOI'O0 COCTaBa IIOYBbI, CTENEHU YBJIAXHEHMS, BBICOTHI CHEXHOIO IOKPOBa,
TeMIepaTypbl BO3lyxa, peiabeda U T.1.

B 3amanno-Kazaxcranckoif o0mactu ycTOMUMBOE MPOMEP3aHHUE TIOYBBI B  CPEIHEM
HAuMHAeTCs Ha CeBepe B cepeiiuHe HOoAOps, Ha ore — B KOHIE HOSIOps, @ B TOZAbl C XOJIOJAHOM
OCEHBIO — B Cepe/InHe OKTIOps — Havase Hos0ps. BecHoit BepxHuil 10 cM cioii MOYBBI OTTaMBACT B
Ha I0re B CEpeMHE MapTa, Ha ceBepe — B Haudaie anpens. [louBa moMHOCTRIO OTTaMBAET Ha IOTE - B
KOHIIE MapTa, Ha ceBepe — J10 cepeuHbl amnpensd. Camast MO3/1Hs 1aTa [IOJIHOTO OTTauBaHUS [10YBbI
Habmonanack 13 mas na MC Tackana (Tabnuma 3.48).

Tabmuna 3.48 — JlaTel Havasia yCTOWYMBOTO IIPOMEP3aHHSI U TIOJTHOTO OTTAWBAHUS TIOYBHI

. Cpennue naThbl

Jlata Havana ycToi4nBOro JlaTa moJIHOTO OTTaMBaHUS
MIpOMEp3aHUs TTOYBBI OTTauBatii Ha MIOYBBI

HIT (MC) P riyOuHax, cM

cpeHsis camasi | camas 10 20 30 | cpemmss camasi | camas
paHHsS | TO3IHSISA paHHsS | TO3IHSI

Ypaibck 15.11 11.10 10.12 | 02.04 | 04.04 | 05.04 | 04.04 16.03 17.04
Tackana 11.11 14.10 18.12 | 03.04 | 05.04 | 09.04 | 14.04 10.03 13.05
Kanubex 28.11 05.11 26.12 | 20.03 | 29.03 | 30.03 | 29.03 17.02 25.04
Taiinax 30.11 11.11 30.12 | 09.03 | 14.03 | 15.03 | 25.03 24.02 11.04

Ha tepputopun o06nacTu B cpeHeM riyOrHa MpoMep3aHus COCTaBisieT B Hosiope 14-31 cm u
HapacTaeT K 3uMme, gocturas riyounsl 6oiee 150 cm. Oanako B paifone MC Tackana u XXanuGex
cpenHsisi TiyomHa npomep3aHusi He mpeBbimaer 100 cm. MakcumanbHasi TiyOMHaA TpOMeEp3aHus
coctaBisieT okojio u 6ostee 150 cMm (Tabnuia 3.49).

Tabmuna 3.49 - ['myOuHa mpomMep3aHusl MOYBEI, CM

Mecsin W3 MaKCHMAJIBHBIX 32 MEPUOJT

HIT(MC) Xl Xl I Il " cpenssis | HauOoJplIas | HAMMEHbLIAs
VYpanbck 24 62 >150 | >150 | >150 - >150 43
Tackana 14 46 65 74 74 77 107 59
Kannbex 18 45 67 73 36 85 126 33
Taiinak 31 61 87 >150 | >150 - >150 67

81



4. HEBJAT'OITPUATHBIE ITIOI'OAHBIE ABJIEHUA

4.1 3acyxa

Jlns ouenkn 3acyxu B Kaszaxcrane MOKHO HCIOJB30BaTh 3amackl Biaaru B mnouse, ['TK,
ko3 duureHT yBnaxHenus K u ypokallHOCTh SpOBOW MHIIEHUIIBI. B CBA3M ¢ OrpaHU4EHHOCTHIO
JTAHHBIX 10 3amacaM BIIark oleHKy 3acyxu nposeaeM mo I'TK u ypoxaitHoCTH sSpoBOii MIIEHUIIBL.

B nauane, 3acyxy OICHHM IO CpeqHEH OOJACTHOW YpPOKAWMHOCTH SPOBOW IIIIEHUIIBI 32
nepuoa ¢ 1966 mo 2016 rox. Ha ocHoBe pacuera mokaszaTens J0JM MOToJAbl B (hOPMHPOBAHHUH
ypoKasi MIIEHUII OB OMpeeNieHbl TOJIbl C Pa3HOW WHTEHCHBHOCTHIO 3acyxu. Jlamee ObutH
oTpezieNieHbl MOBTOPSIEMOCTH 3aCyX Cpe/lHeH U CUJIbHOM HHTEHCUBHOCTH.

B tabnuue 4.1 npuBeneHbl pe3yabTaThl pacyeToB, T.€. MOBTOPSIEMOCTh 3aCyXH (CHUKAIOIIAS
yposxaii Ha 20% u 6oJee), ymepeHHOMU 3acyxu (CHIDKaromas yposxkaid Ha 20-50%) u cunbHOM 3acyxu
(cHmkaromias ypoxait Ha 50% u 6onee).

Tabmuna 4.1 — [loBropsieMocTh 3acyxu 3a nepuoa 1966-2016 rr. (%)

[ToBTOpsieMocTh, % BepositHOCTB, 1 pa3 B ... jer
3acyxa | CpeiHss 3acyxa | CHJIbHAs 3acyXa | 3acyxa | Cpe;Hss 3acyxa | CHIIbHas 3acyxa
39 24 16 3 4 6

Takum oOpa3om, B 3amamHo-KazaxcTaHCKOW 00JACTH MOBTOPSIEMOCTh 3aCyXU COCTAaBJISET
39%, T.e. 3acyxa UMeeT BEpOsITHOCTD IposiBieHus 1 pa3 B 3 roaa. IloBropsieMoCcTh CHiIbHOI 3acyXH,
Korjga ypoxalHocTh cHmkaercss Ha 50% wu Oomee cocraBisier 16%, T.e. MMeeT BEpOSTHOCTH
nposiBieHus 1 pa3 B 6 ner. Hago oTMeTuTh, 4TO J1aHHAsl OLIEHKAa XapaKTepU3yeT CEBEPHYIO 4acTb
00J1acTH, TJIe BO3/IENIBIBACTCS SPOBAs MIICHNLIA.

OnHako 1no TeppuTOpUM 00JIACTH, B 3aBUCUMOCTH OT paclpeieeHus: TeMIIepaTyphl BO3AyXa U
0CaJKOB, MHTEHCHUBHOCTb U IOBTOPSIEMOCTb 3aCyXH HMEIOT HEPaBHOMEPHOE pacIpeesICHHUE.
ITostomy 11 6osee mogpoOHOro paccMoTpeHus 3acyxu ucroibszyem I'TK.

JlJ1s OLleHKH BEPOSITHOCTH yCTAHOBJIEHHUA 3acyxH, mo JaHHeIM MC 3anagHo-Kazaxcranckoi
obnactu Obtu paccuntansl [ TK 3a nepuoxa maii-aBryct. B kauecTtBe 3acyxu BO BHUMaHHE Opajnch
TOJIBKO YMEPEHHbIE U CUJIbHBIE 3aCyXM, COIJIaCHO KPUTEpPHUSIM HMHTeHCHBHOCTH 3acyxu mo I'TK:
cwibHag 3acyxa — I'TK < 0,40; ymepennas 3acyxa — ['TK = 0,40-0,60. [lanee nmo MHOTroJeTHEMY
paay npanHbix ['TK Obui ompeneneHbl NMOBTOPSEMOCTb CUJIBHOW 3acCyXW U MOBTOPSIEMOCTb
yMEpeHHOW 3acyxu. /[l omnpeneneHuss NOBTOPSIEMOCTH 3aCyXH B IEJIOM CYMMHUPOBAIUCH
MOBTOPSAEMOCTH CHJIBHOM M yMEpPEHHOW 3acyx. Jlajee Ha OCHOBE MOBTOPSAEMOCTH BBIYHMCIISUIACH
BEPOATHOCTh YCTAHOBJIEHUS 3aCyXW M CHJIBHOM 3acyxu. Pe3ynabTaTbl pacdeToB HpPHUBEACHBI B
Taomaune 4.2.

Ta6muna 4.2 — [ToBTOpsIeMOCTh M BEPOSTHOCTh YCTAHOBJICHUS 3aCYXH

HIT (MC) [ToBTOpsiemocTs, % BepositHoCTh, 1 pa3 B ... et

3acyxa CHJIbHAS 3aCyXa 3acyxa CHJIbHAS 3aCyXa
SuBapueso 55 33 2 3
Ypanbck 62 34 12 3
Axcait 72 39 1 3
Tackana 74 44 1 5
IsiHrBIpNay 79 47 1 5
JKbpIMOUTBI 87 60 1 5
Yamaes 85 62 1 5
Kasrasnoska 90 66 1 5
Kaparobe 87 61 1 5
Kannakran 92 72 1 1
YKanubex 82 51 1 5
Tainax 98 80 1 1
Xan Oppaacsl 92 73 1 1
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B 3ananno-Ka3zaxcranckoit obmactu ¢ ceBepa Ha IOI pacTeT HMOBTOpPsSEeMOCTh 3acyxu. Ha
KpaiiHeM ceBepe oOiacTu (SIHBapLeBO) MOBTOPSEMOCTb 3acyXH cocTaBiser 55%, T.e. HMeeT
BEPOATHOCTb ycTaHOBJIEeHMs | pa3 B 2 roga. Ho 31ech IOBTOPSIEMOCTh CUIIBHBIX 3acCyX, KOTOPbIE
CHIDKAIOT ypokalHOCTh KynbTyp Ha 50% wu Oonee, cocraBiser okoiio 33%, T.e. oHa UMeET
BEPOATHOCTH 1 pa3 B 3 roza.

Ot mmpoThl Ypanbcka 10 IEHTPaIbHON YacTU 00JIaCTU MOBTOPSEMOCTh 3aCyXH COCTaBJISET
60-80%, T.e. mmMeeT BeposATHOCTH 1 pa3 B 1-2 roma, MOBTOPSIEMOCTb CHIBHBIX 3acyX - 34-47% u
HMMEET BEpOSITHOCTH 1 pa3 B 2-3 roja.

Ha ocranbHO#H, T.e. 105HOHN yacTu 3anaaHo-KazaxcTaHckoil 001acTi OBTOPSEMOCTh 3aCyXU
npesbiaet 80%, U OHa BO3MOKHA €KETroJHO, a CUJIbHAs 3acyxa, uMesl MoBTopsieMocTh bonee 50%
BeposATHa | pa3 B 2 roja.

Ha pucynke 4.1 npeactaBieHO MPOCTPAHCTBEHHOE pacHpe/esieHne MOBTOPSIEMOCTH 3aCyXu
o Teppurtopun 3anaaHo-Kazaxcranckoit oomacti. Hanmenbinas mosropsiemocts 3acyxu (40-60%)
CBOMCTBEHHa KpaliHeMy ceBepy oOnactd. B 1meHTpanbHON dYacTh 00JacTH 3acyxa HUMEET
noBropsiemocth 60-80%. B roxHOW MOJIOBMHE 00JIAaCTH MOBTOPSIEMOCTh 3acyXH cocTaBisieT 80-
100%.

Ha pucynke 4.2 npenctaBieHO NPOCTPAHCTBEHHOE PACIIPENEICHUE TOBTOPSEMOCTH CUIIBHON
3acyxu mo Teppuropun 3amnagHo-Kazaxcranckoit obnactu. IloBTOpsieMocTh CHIBHONM 3acyXu Ha
ceBepe obnactu cocrapiser 20%, T.e. moBTopsiercsa 1 pa3 B 5 yer. B nenTpanbHoil yacTu obnactu
3acyxa umeer nopropsemoctb 50%, T.e. moBTropsiercs 1 pa3 B 2-3 roaa, a B KHOXKHOW OKpauHe
CWJIbHad 3acyxa nostopsiercs 1 pa3 B 2 roza.
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4.2 Cyxoseii

CyxoBeil — CIIO)KHO€ TOTOJTHOE SIBJICHHE, BOSHUKAIOIIEE MPU CKOPOCTH BeTpa Ooyiee 5 Mm/c,
BBICOKOM TemmepaType Bo3ayxa 6osee 25°C u BiraxxHOCTH Bo3ayxa meHee 20%, a mpu Temreparype
30°C Oonee — ckopocth BeTpa 3 M/c m Ooisee. Ilom Bo3aeiicTBHEM CyXOBEEB IPOUCXOIMT
WHTEHCUBHOE WCIAPCHHE T[MOYBEHHOW BIIATW, HapyIICHHWE BOJHOTO OalaHca pacTeHUd U
o0e3BOKMBaHUE TKaHeW pacreHuil. B pesynbraTe pacTeHHs] 3aChIXalOT W MOTHOAIOT, AaXKe MpU
JIOCTATOYHOM 3arace BJIard B MOYBE, TaK KaK KOPHEBasi CUCTEMAa HE YCIIEBACT M0/IaBaTh B HA3EMHYIO
4acTh JOCTaTOYHOE KOJUYECTBO BOJIBI.

CornacHo KpUTEpHSIM OIIEHKA UHTCHCHBHOCTHU CYXOBEsl, IEHb CUUTACTCS CYXOBEUHBIM, €CITH B
OKOJIOTIOJTYZICHHOE BpeMs JCPHUIIMT BIAKHOCTH Bo3ayxa mpesbimaer 20 mO (cmadswrif), 30 M0
(ymepennsiit) u 40 MO (MHTEHCUBHBIN) ITPH CKOPOCTH BeTpa MeHee 8 M/c. COOTBETCTBEHHO HAMH Ha
OCHOBE CpelHEW 3a JeKaJy MaKCUMaJIbHOTrO Je(UIMTa BIAKXHOCTH BO3IyXa OBUIH OMpPEIEICHbI
CyXOBeiHbIE JeKaapl. Hamo OTMeTHUTh, YTO MaKCHMaJbHOE 3HAaYeHHE JePUIUTA BIIAXKHOCTU
BO3/lyXa yCTAHABJIMBAETCS B OKOJIONOIYJEHHOE BpeMs CYyTKH M B 00JaCTH JIETOM CPelIHsS CKOPOCTh
BETpa He MPEBHIIAET § M/C.

B Tabnune 4.3 npeacraBieHo TOJ0BOE KOJTUYECTBO CYXOBEHHBIX JTHEH cnaboil, yMepeHHOU U
CHWJIBHOM MHTEHCUBHOCTH 1O 3amnaaHo-Kazaxcranckoit obnactu. B obmactu cyxoBen HaOIIOqaI0TCA
B TEIUIBINA MEPHOJ] TOfa, C ampelis Mo CeHTSIO0ph Mecsipl. ['010BOe KOIMYECTBO CyXOBEHHBIX JHEH
kosebnercst or 74 nHs Ha ceBepe 10 117 nHelt Ha rore oOmactu. M3 HHUX CyxoBeM yMEpEeHHOMH
WHTEHCUBHOCTH, OKAa3bIBAIOIEE CYIIECTBEHHOE OTPHUIATENIbHOE BIUSHUE Ha POCT M pa3BUTHE
CEeITbCKOXO35MICTBEHHBIX KYJIBTYpP, COCTAaBIISIET Ha KpaifHeM ceepe obOmactu okosno 20 nHeid, B
ueHtpansHoi yactu — 30-37 nHel, a Ha rore — okono 40 auell. MIHTEeHCUBHBIN CyXOBei, Korua
ne(UINT BIAXKHOCTH BO3ayxa mpeBbimaet 40 MO, HaOmroqaeTcsl Ha KpaitHEeM ceBepe OKOJIO 5 JTHEH B
rojly, B LICHTpaJbHOM YacTh — okouo 10 qHel, a Ha rore — okoiio 20 gHeil.

Tabnuia 4.3 — ['o10Bo€ KOJTHMUECTBO CYXOBEHHBIX AHEH

KosinuecTBO CyXOBEMHBIX THEMN
HIT(MC) c1a0bIit YMEPEHHBIM | WHTEHCUBHBIN BCETO
SAuBapueBo 51 19 4 74
Ypaibck 61 21 5 87
Axcait 62 20 5 87
Tackana 60 23 5 88
HIpiHrBIpIay 59 22 5 86
JKBIMIIUTEL 59 33 12 104
Yamaes 63 32 11 106
Kasranoska 59 34 10 103
Kaparobe 61 35 12 108
JKanmaxran 56 35 10 101
JKanubek 55 37 11 103
Tainax 53 41 21 115
Xan Opnacel 57 40 20 117

Ha pucynke 4.3 npenctaBieHO IPOCTPAHCTBEHHOE pacHpeesieHre Mo TEPPUTOPUH 00J1acTH
CPEIHEMHOTOJIETHETO KOJMYECTBA JHEW B TOAYy C CYXOBEIMH YMEPEHHOM W CHIJIBHOHN
WHTeHCHBHOCTH. Ha ceBepe o0yacTu B Te4eHUE TO/1a CyXOBEHHBIMU ObIBarOT B cpenHeM 20 cyToK, B
LEHTPaJIbHON YacTH — oKoJo 40 CyTOK, a B 10KHOM yacTu — 6osee 60 CyTOK.

86



HULOOHEMOHOLHU HOHIIIMO U HOHHOAOWA MWEQ90XAD O A0 € HOHY O91LOORHIO)Y - €' YOHAOUJ

1 )

9 et aelo

ey o

uaHll g asuog l UaHY 0G - OF _H_ waHY OF - 02 _H_
WaHY 09 - 06 I uaHt Ot - 0 D uaHI (07 aaHa| I

AY0s 8 HOHY XIIHUSE0XAD 08LOBRULOY —_— O —

\ Y X , = ULIOVUSO UONOHYLOXVEWI-OHIVUYE 8
\ G { ol
2 @ samderocmey romin W3IBOXAD
G | ety )

s“v ooy o g = i..m?..,.? AALTIN .wv iz

87



4.3 3amopo3ku

3aMOpO3KOM Ha3bIBa€TCAd KpPAaTKOBPEMEHHOE IMOHIKEHHUE TeMIepaTypbl BO3JAyXa WU
MOBEpXHOCTU MOUBHI (TpaBoctost) 10 0°C u Huxe Ha (OHE MONOKUTEIBHBIX CPETHUX CYTOUHBIX
TeMreparyp Bozayxa. s ceabCKOXO3SHCTBEHHBIX KYJIbTYp OCOOYIO OMAcCHOCTh MPEACTaBISIOT
[I03/lHAE BECECHHUE U pPAaHHUE OCEHHUE 3aMOPO3KU. YCTOMYMBOCTh PACTEHUM K 3aMOPO3KaM H
CTETEeHb UX MOBPEXKICHHUS 3aBUCIT OT MHOTUX (DAKTOPOB: BPEeMEHU HACTYIJICHHSI, HHTEHCUBHOCTU U
MIPOJIOJKUTEIILHOCTH 3aMOPO3Ka, BUIA, COPTa U (Pa3bl pa3BUTUS PACTCHUM, YCIOBHUI BHIPAIIMBAHUS,
CKOPOCTH OTTauBaHHs TKaHEW pacTeHUl, TOBPEKIEHHBIX 3aMOPO3KOM U T.II.

Ha Gonpuieit yactu B 3anagHo-Ka3zaxcranckoil 00JacTH MOCIEAHUE BECEHHUE 3aMOPO3KH B
BO3JIyX€ HaOJIOAI0TCS Ha FOTe€ U I0ro-3amaanoi yactu obmactu 12-16 anpens (MC Xan Opnachl,
Tailinak) EHTpaIbHOM YacTHU - B KOHILIE anpeds, Ha ceBepe - B Havaje Mas. B ronbl ¢ mo3aHen u
3aTSHXKHOM BECHOM 3aMOPO3KH B BO3JlyXe Ha OOJIbIlIEeN YacTH MpEeKpallarTcs BO BTOPOH AeKajae Mas,
Ha ceBepe - B Hauase utons (MC Tackana, Akcaif) (Tabnuua 4.4).

ITo obGmactu mepBBIE OCEHHHE 3aMOPO3KHM B BO3ayXe HaOmromarorcs 23-27 ceHTsOps Ha
ceBepHBIX MeTeocTaHIusAx (Akcail, Tackana, Ypajbck) U B Hauajie OKTAOPS B I0JKHBIX PETHOHAX.

B ronpl ¢ panHeit U mpoxJagHONW OCEHbIO Camble PaHHHME 3aMOPO3KM HAYMHAIOTCS B MEPBOM
JIeKajie CEHTSOpS HA ceBepe M BO BTOPOM JeKkajne ceHTsA0ps Ha rore. Ha MC Akcaii cambie paHHHE
3aMOPO3KH B MHOTOJIETHEM IepHoJie ObUIN 3apUKCHUPOBAHBI B 28 aBrycra.

[To obmactu cpeaHsisi MPOJOIKUTEIBHOCTh 0€33aMOPO3KOTO IMEepUoa YBEIMUYUBACTCS C
ceBepa Ha 1or oT 142 (Axcait) no 182 (Xan Opaacel) CyTOK.

Ta6nuua 4.4 — CpeTHEMHOTOJICTHUE JIAThl TIOCJICAHUX BECEHHUX M IEPBBIX OCCHHUX 3aMOPO3KOB,
POJIOJDKUTEIBHOCTh 0€33aMOPO3KOro EpHOia B BO3IYXE

Becennss nara OcenHsd naTa Iporomkurens-
HIT (MC) HOCTb, CYTKU
CpemHsisl | paHHSS | MO3AHSS | CPeNHSAS | paHHSAS | MO3JHAA
SHBapiieBo 23.04 20.03 23.05 03.10 08.09 22.10 163
Axcait 04.05 02.04 04.06 23.09 29.08 18.10 142
Ypanbsck 26.04 02.04 25.05 29.09 13.09 21.10 156
Tackana 04.05 02.04 10.06 27.09 05.09 30.10 146
[IerHTEIpTAY 25.04 26.03 03.06 30.09 08.09 23.10 158
KbeMIuThI 24.04 31.03 03.06 02.10 07.09 01.11 161
Yamaen 21.04 25.03 05.06 04.10 11.09 31.10 166
Ka3zranoBka 22.04 01.04 25.05 04.10 17.09 24.10 165
Kaparobe 25.04 31.03 23.05 30.09 10.09 19.10 158
Kanmakran 19.04 25.03 18.05 05.10 14.09 31.10 169
Kannbex 21.04 18.03 04.06 06.10 11.09 04.11 168
Taitnak 16.04 25.03 17.05 08.10 17.09 01.11 175
Xan Oppaacsl 12.04 18.03 09.05 11.10 17.09 05.11 182

Ha pucynke 4.4 npuBeneHO pacrpeiesieHHe M0 TePPUTOPUU 00JACTH TPOIOKUTEITLHOCTH
0€33aMOpPO3KOBOT0 TIeproAa B Bo3ayxe. [IpoomKuTeNbHOCTh pacTeT ¢ ceBepa Ha ror oT 150 qo 180
CYTOK.
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Ha mouBe mocnennue BeCeHHUE 3aMOPO3KH OTMEUAIOTCS MO3XkKe, 4eM B Bo3ayxe. Ha Gonbiieit
yacTh 00JacTU BECEHHHUE IOCIIETHUE 3aMOPO3KU Ha MOYBE B CPEIHEM OTMEHaloTcs ¢ 25 ampens
(MC Xan Oppaacsl, Taiinak) mo 21 Mas. B romsl ¢ mpoxiiagHoi BECHOM MOCIEAHUE 3aMOPO3KH Ha
MMOYBE MOTYT OTMeuaThes ¢ 23 Mas 1o 14 urons (tabnuna 4.5).

[TepBbie OCeHHHE 3aMOpPO3KH HAa MOYBE MO OOJACTH HACTYIAIOT PaHbBIE, YeM B BO3IyXE B
cpennem Ha 11-16 nmueii. IlepBble oceHHHE 3aMOPO3KH 1O O0JacTH HAOIIOMAIOTCS BO BTOPOM
MOJIOBUHE CEHTAOpS, JMIb Ha KpaiiHeM roro-3amnaae (Xan Oppaacbl) 3aMOpPO3KM HACTYMarOT B
Hayajie OKTsAOps. B ronmel ¢ paHHeil M MpoxJiaJHOW OCEHBIO Ha OOJbIIEH TeppUTOpUU 00JIACTH
MepBBIC 3aMOPO3KH MOTYT HAOIIOIAThCS B MOCIEAHEH JEKaJe aBrycTa Mecsla, 3a UCKIIOYCHHEM
MC Taiinak u Xan Opaacel (14 1 21 ceHTAOpPsI COOTBETCTBEHHO).

Cpenssisi TIPOAOHKUTEIBLHOCTh 0€33aMOpPO3KOT0 TepuoAa Ha TMouBe cocTamisier oT 114
(Axcaii) no 160 (Xan Opaacel) CyTOK.

Ta6mz1ua 45— CpC,I[HeMHOFOJ'IeTHI/Ie JAaThl MOCIECAHUX BECCHHHUX U IICPBBIX OCCHHUX 3aMOPO3KOB,
MPOAOJIKUTCIIBHOCTD 663321M0p03KOI‘0 nepruoaa Ha IO4BC

Becennsas mara Ocennss nara [IpoaomKuTENb-
HIT(MC) CPeIHsIsl | paHHSS | O3/IHSSI| CPEIHSS | PAHHSIS | TTO3THSSA HOCTb, CyTKH

SuBapieBo 12.05 | 15.04 | 31.05 19.09 | 31.08 | 10.10 130
Axcait 21.05 05.05 | 13.06 13.09 | 29.08 | 29.09 114
VYpanbck 20.05 24.04 | 10.06 15.09 | 20.08 | 03.10 119
Tackana 20.05 29.04 | 13.06 13.09 | 29.08 | 02.10 116
[pHaTBIpIaY 11.05 15.04 | 06.06 20.09 | 30.08 | 10.10 132
JKbIMIUTHI 15.05 03.04 | 13.06 15.09 | 29.08 | 04.10 123
Yanaes 10.05 02.04 | 06.06 22.09 | 29.08 | 14.10 136
KasranoBka 05.05 11.04 | 23.05 23.09 | 30.08 | 11.10 141
Kaparob6e 14.05 12.04 | 14.06 16.09 | 29.08 | 04.10 125
JKanmakTran 28.04 01.04 | 27.05 26.09 | 30.08 | 15.10 151
Kanunbek 07.05 01.04 | 05.06 22.09 | 29.08 | 20.10 138
Tatimak 28.04 01.04 | 06.06 30.09 | 21.09 | 28.10 155
Xan Oppacsl 25.04 04.04 | 23.05 01.10 | 14.09 | 21.10 160

4.4 I'po3a

I'po3a — KOMIUIEKCHOE METEOpOJIOTUYECKOE  SBIIEHWE, TMpeJACTaBlsiomee  coOoi

ANIEKTpUYECKUE paspsaabl B arMocdepe, CONPOBOXKIAeMble MOJHUEH U TrpoMoM. ['po3sl
COMPOBOXKAAIOTCS CUJIBHBIMU IIKBAJIUCTBIMM BETPAMHU W JIMBHEBBIMU OCAJKAMH, HEPEIKO TPAIOM.
MonHuu MOTYT NMPHUBECTH K TWOENM N0 U CKOTa, JIECHBIM IOXKapaM, a TakXe BO3rOpaHHUIo
CO3PEBILIUX ITOCEBOB CEIBCKOXO03IMCTBEHHBIX KYJIBTYP.

B 3amanno-Kazaxcranckoit o0iacTé NepHo ¢ TPO30H HAYMHAETCS B ampesie W JUIUTCS J10
HOs0ps Mecsana. ['omoBoe KOIMYECTBO JHEH ¢ rpo3oil Ha Tepputopun 3amagHo-KazaxcraHckoi
obnactu Bapeupyet ot 6 Ha MC Xanakana no 27 queit Ha MC SnaBapreBo. Haubomnee gacto rpo3sr
HaOmonarores B paiionax MC fuBapueBo, MC Akcait u MC VYpaibck (Tabnuna 4.6).

MakcuMaabHOE KOJIMYECTBO JIHEW C Tpo30oi Kkojebnercss B mpenenax 13-39 mueit, wu
HauOOoJIbIIIee 3HAYCHIE OTMEUAETCs B CeBepHO uactu obmactu Ha MC SHBapIieBo.
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Tabmuna 4.6 — ['o1oBO€ KOTMYECTBO HEH C rpO30H, €ro MaKCUMalIbHOE M MUHUMATbHOE 3HAYCHHE

HIT (MC) Cpennee Makc. Mum.
SHBapueBo 27 39 13
Axcait 24 37 10
VYpanbck 22 39 14
Tackana 19 38 4
[ bHrBIpaay 13 32 2
JKbIMIUTEI 12 29 1
Yanaes 12 26 3
Ka3zranoBka 11 21 3
Kaparo6e 6 14 1
JKannakrain 19 32 8
Kannbek 12 21 4
JKanakaia 6 13 2
Taiimak 11 25 3
Xan Oppaacel 16 35 4

4.5 I'papoduTHe

Brimagenne rpama MPUHOCHT yIIepO CEIbCKOMY XO3SHCTBY, OCOOCHHO IIPH BBINAJCHUN
KpYyIHOro rpajga ¢ aguamerpom Oosee 20 MMm. I'paa BbiajaeT B Temjaoe BpeMs rofa M3 MOILHBIX
Ky4€BO-JI0’K/IEBbIX 00JAaKOB, OOBIYHO BMECTE C JIMBHEBBIM JOXKAEM. VIHTEHCHUBHBIA TI'paj MOXKET
YHUYTOXXUTh MIOCEBBI, IPUBECTU K THOEIIN )KUBOTHBIX M TOBPEXKICHUIO TEXHUKH.

OOBIYHO TpaJ MPOXOAUT Y3KOW monocoi. IloaTomy wx TpyaHO 3aduKCHpPOBATH, H3-3a
OOJIBIIMX PacCTOSIHUN MeXy MeTreocTaHUusMH. COOTBETCTBEHHO (DakTHYecKas CUTyalus MOXKET
OTIMYAThCA OT HAOJIIOaeMBIX Ha METEOPOJIOTHUECKUX CTAHIIUSX.

B 3ananno-Kazaxcranckoil 061acTu, He CMOTpPS Ha TPO30BYIO aKTUBHOCTD, BBIMAJICHUE I'pajia
Habmoiaercs peako. B ob0nactu B roa ObiBaeT He Oojee 5 ciayyaeB BbIMaieHus rpajaa. Makcumym
ormeuaercst Ha MC SIHBapiieBo U Akcail — 4 ciyyas ¢ rpajgom (Tabmuna 4.7).

Tabnuna 4.7 — ['o1oBo€ KOJMYECTBO JTHEH C rpaJioM, ero MaKCUMaabHOE U MUHUMAIIbHOE 3HAUCHUE
HIT (MC) Cpennee Makc. MuH.
SHBapueBo 1 4
Axcaii
Ypanbck
Tackana
IIsIHrBIpTAY
KeIMIuTEI
Yanaen
KaszranoBka
KaparoGe
Kammakran
’Kanubek
Kanakama
Taiimak
Xan Oppuacel

O|I0O|0O|0O|0O|0O|0|0|0|0O|Oo|0o|o|o

OO 0O|I00O|0O|I0OFR| OO0k
RINOIFRPINRFPIRPIWWWN W~
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4.6 IIbl1bHBIC OypH

[lbuibHast Oypst — NEPEHOC CUJIBHBIM BETPOM OOJBIIMX KOJMWYECTB TMBUIM M IEcKa,
MPUBOIAIINN K 3HAUUTEITHLHOMY YXYAIICHUIO BUAUMOCTH. CHUIIbHBIE MBUIBHBIC OYPH MPEMATCTBYIOT
MIPOBEJICHUIO arpOTEXHUYECKUX Mepomnpuatuii (00paboTKa MOYBHI, IOCEB, BHECEHUE YAOOpEHUs,
yOopka ypoxasi), a TAKXKE€ MOTYT JIOMaTh CTEOJIM pacTeHH, MPUBECTH K MOJIETaHUIO TTIOCEBOB.

Ha teppuropun obiactu rogoBoe KOJIUYECTBO CYTOK C MBUIbHOM Oypeit cocrasinseT oT 0 (Ha
MC Kapatobe nmbutbHBIe Oypu He oTMmeueHbl) g0 27 (MC Taitnak) cyTok B roj. MakcuMmanbHOE
KOJIMYECTBO NMBUTHHBIX Oyph oTMevanuch Ha MC XKanmakrtan, MC Axcait u MC Taitnak — 27, 55 u
81 cyToK roj cooTBeTCTBEHHO (Tabmuia 4.8).

Tabnuua 4.8 — 'ogoBoe KONMMYECTBO CYTOK C MBUTLHON Oypeit

HIT (MC) Cpemnee | Makc. MuH.
SHBapueBo 1 4 0
Akcaii 16 55 1
VYpaibck 2 12 0
Tackana 1 7 0
HIpiHTEIpIAY 5 15 0
KpIMIUTEI 4 9 0
Yarmaen 3 11 0
KasranoBka 1 7 0
KapaTo6e 0 0 0
JKanmakran 9 27 0
JKanubex 2 10 0
JKanakana 2 22 0
Taitnak 27 81 0
Xan Oppnacel 1 13 0

4.7 Meteau

MeTtenu cnocoOCTBYIOT 00pa30BAaHUIO 3aHOCOB U YXYALICHUIO BUIUMOCTH, 3aTPYAHSIOT
NBIDKEHUE TPaHCIOPTa, CO3JAI0T HEOJIarompusTHhIC YCIOBUS [JIl JKMBOTHOBOJCTBA W JJIA
MEePE3UMOBKHU O3UMBIX KYJIBTYP.

HauGonbiiee komnyecTBO AHEH C METENBIO OTMedaeTcsi Ha BocToke obsactu - MC JKeIMIUTHI
u MC Axcait (18 nueit). Haumensiee uncio naHel ¢ meTensMu 3aUKCHPOBAHO Ha IOTe U IOTO-
3anajae (MC Xan Oppacel, Taiinak) (tadmuia 4.9).

Tabmuia 4.9 — 'o/10BO€ KOJTMYECTBO CYTOK C METEIIBIO

HIT (MC) Cpennee Makec. MuH.
SHBapieBo 3 12 0
Axcaii 18 40 1
Ypanbck 8 21 0
Tackana 14 28 0
HIsiHTEIpITAY 8 19 0
JKbIMIIATEI 18 64 1
Yamaes 5 13 0
Kasranoska 6 22 0
Kaparobe 10 23 0
JKannakran 4 11 0
JKanunbex 6 20 0
JKanaxkaia 7 15 2
Taiinax ) 19 0
Xan Opnacel 6 19 0
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5. KIIMMATHYECKHE CPOKH ®@®A3 PA3BUTUA U TIPOBEJAEHUA
ATPOTEXHUYECKHX MEPOIIPUATUI

5.1 KiiumaTnyeckue CPOKH HA4YaJa BeCEHHHUX MOJIEBbIX PadoT M ceBa PaHHHUX SIPOBBIX
3epPHOBBIX KYJIbTYP

Cpok moceBa sBiIsIeTCS OJHUM U3 pelaroux (akTopoB, KOTOPHIH OIMpeleisieT YpOBEeHb U
KayecTBO ypoxkas. CBoeoOpasue kimMaTuueckux ycnosuii Kazaxcrana Tpedyer ocoboro moaxona K
BBIOOPY ONTHUMAJIBHBIX CPOKOB IOCEBA SIPOBBIX 3€PHOBBIX KYIbTYp. 37€Ch TJIaBHBIM KPHUTEpUEM
OTIpEJICJICHUS] CPOKAa CEBAa PAHHUX SIPOBBIX 3€PHOBBIX KYJIBTYp SIBISETCS OOECIIEYeHHE PACTCHHH B
HauboJjee KPUTUYECKUI epUOJT UX Pa3BUTHUS HEOOXOUMBIM KOJIMUECTBOM BIIATH.

IIpy OTKIOHEHMH CpPOKOB C€Ba OT ONTHUMAJIbHBIX, PUTM METEOPOJOTHYECKUX YCIOBUI
MepecTaeT COOTBETCTBOBATh OMOJOTHYECKHM TPEOOBAHUAM KYJIbTYpPhl, YTO B KOHEYHOM HTOTe
CKa)XETCS Ha YpOKaHOCTH. 3HaHHE CPOKOB CeBa HEOOXOIMMO JJs IUIAHMPOBAHHS Ipoliecca
MOCeBa, MOJATOTOBKH [TOCEBHOI'O MaTepuasa U TEXHHUKH.

IIpy OTKIIOHEHMH CPOKOB C€Ba OT OINTUMAIbHBIX PUTM METEOPOJOTHYECKUX YCIOBUI
MepecTaeT COOTBETCTBOBATh OHMOJOTMYECKMM TPEOOBAaHUSAM KYyJIbTYpPhl, YTO B KOHEYHOM HTOTE
CKaXETCsl Ha YpOoXallHOCTU. 3HAHUE CPOKOB CE€Ba 3E€PHOBBIX KYJIbTYp HEOOXOAMMO s
IUTAHUPOBAHUS MpoIiecca MOCceBa, MOATOTOBKU TOCEBHOT'O MaTeprasa U TEXHHUKH.

OnTuManbHbIe CPOKM Hadajla BECEHHHX IOJIEBBIX pabOT M CeBa PaHHUX SPOBBIX 3€PHOBBIX
KYJIbTYpP COBIAJAIOT CO BPEMEHEM JOCTHUKEHHS MOYBBI MATKOIUIACTUYHOTO COCTOSTHUSI.

I[Io wmeromuke JLK. IldaroBckoii, omnucanHod B pasjgene 1.8, ObUIM  oOIpenenacHbl
KIIMMaTHYEeCKHE CPOKH JOCTHIKEHMSI MOUYBBI MSTKOIUIACTUYHOTO COCTOSHUS. BeceHHue moseBbie
paboTel U ceB HaumHaeTcs depe3 4—10 mHEW Mmociie MPOCHIXaHUS MOYBBI O MSTKOIIACTHYHOTO
COCTOSIHUSI, MHOT/Ia pa3phiB cocTaBisieT 15-20 nHeil. BrimageHue ocagkoB B 3TOT MEPHOJ MOKET
[IOMEIATh MPOBEACHUIO MOJIEBBIX paOdOT U OTOJIBUHYTh CPOKH IIOCEBA.

Ha ocHoBe Temmeparypbl BO3ayxa OBUIM OINpeAeNeHbl KIMMaTHYeCKHEe CpPOKM Hadyala
BECCHHHX TIOJIEBBIX Pa0OT M CeBa PaHHUX SPOBBIX 3EPHOBBIX KYJIBTYp Ha JIETKUX (CylecuaHble) U
TSDKENBIX (CYrNMHUCTBIC) moyBax. [lomyueHHblie pacueTsl npeacTaBieHsl B Tabmune 5.1. B roxkHbIX
paiioHax o0jacTu He BO3/EIBIBAIOTCS 3€pPHOBBIE KYJIbTYpPbI, HO, TEM HE MEHEE, JUIsl HUX TOXKe ObUIH
MIPOBEJICHBI PACUETHI.

Tabmuua 5.1 — Knumatudyeckue cCpoku Hayajla BECEHHUX MOJIEBBIX pabOT U ceBa PaHHUX SPOBBIX
3epHOBBIX KyJIbTyp o MC

HIT (MC) Cynecuanble nouBsl | CyrJIMHHUCTBIE TOYBbI
SHBapueBo 28.04 02.05
Axcait 28.04 02.05
Ypaibck 27.04 02.05
Tackana 27.04 02.05
[ bHTBIpTAY 27.04 02.05
KerMmu Tl 26.04 30.04
Yanaen 26.04 30.04
KasranoBka 26.04 30.04
Kaparobe 25.04 30.04
Kanmakran 25.04 29.04
Kanubex 24.04 29.04
Taitnmax 23.04 27.04
Xan Opnacel 22.04 27.04

Becennue moseBble pabOTHl U CEB PAHHUX 3€PHOBBIX KYJIbTYP Ha CYIJIMHHUCTBIX IMOYBaxX B
CpelHEeM MOXXHO HAYMHATh Ha Ore obnacth ¢ 27 ampens, Ha ceBepe oOsactTu — ¢ 2 Mas.
Knumarndeckne cpoku Havajia MOJICBBIX Pa0OT Ha CYMECYaHbIX MMOYBAaX HACTyMaeT Ha 4-5 cyTok
paHbIIle, T.. Ha Fore odjacTu — ¢ 22 ampens, a Ha ceBepe — C 28 ampens. B atu cpoku B oOnacTu
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TeMreparypa Bozayxa nepexoauT depe3 10°C, maxoTHBIN CIION MOYBHI MPOTPEBAETCS U OBIBACT
OJIarompUsITHBIM I TIpOpacTaHus 3epHA. B Toapl ¢ paHHEH W TMO3AHEH BECHOW CPOKM Hadvasa
BECEHHUX TIOJIEBBIX PabOT MOTYT OTKJIOHATHCSA N0 5-7 CYTOK B 00€ CTOpPOHBEI. BeceHHHe mojeBbie
paboThI U ceB HEOOXOAMMO MPOBECTH B KOPOTKUE CPOKH, JKEIATEIbHO B T€UEHUE 5-7 CYTOK.

Ha pucynke 5.1 mpejacraBieHa kapTa KIMMAaTHYECKHX CPOKOB Hayala BECEHHUX IOJIEBBIX
paboT U ceBa paHHUX SPOBBIX 3EPHOBBIX KYJIbTYP Ha CYIJIMHHCTBIX IIOYBax 3amajHo-
Kazaxcranckoit o6macru.

5.2 KaumaTtnyeckue CpPOKHM CO3peBaHHsS M Hayajla yYOOPKH YpPO:Kas PaHHMX SIPOBBIX
3epPHOBBIX KYJbTYP

CKOpOCTh POCTa M Pa3BUTUSI PACTEHUH B YCIOBHUSAX JOCTATOUYHOW BIIArO0OECIIEYCHHOCTU
3aBUCUT B OCHOBHOM OT TeMIlepaTypbl Bo3ayxa. Uem Bellle TemmepaTypa (IO ONpEeAeIeHHOTO
npenena) Tem Oosbiie ckopocTs pocta. A.A. IluronessiM, JI.H. BaOymkuHbIM M apyrumu
yU€HBIMU ObUIM YCTAaHOBJIEHbI 3HAYCHUS CyMM (P (HEKTUBHBIX TEMIIEPATyp BO3yXa, HEOOXOAUMBIE
UL TIPOXOKACHUS MEX(a3HBIX IEPHOJOB PA3BUTHS CEIbCKOXO3AWCTBEHHBIX KYJIBTYp, NPHU
YCJIOBHH JIOCTaTOYHOU BiiaroobecnieueHHoctu [8, 11].

Hamu Obutn mipoBesieHBl pacueThl KIMMAaTHUYECKUX CPOKOB HACTYIUIEHHS BOCKOBOM CIIENOCTH
SPOBOI MIIEHUIIBI M SYMEHs, NPU YCIOBUU JOCTATOYHOM BIIArOOOECIIEUEHHOCTH IJI POCTa U
pazButud. MM HeoOXOAMMO [UIsl IPOXOXAECHUS BEreTaluu OT I0CEBa JI0 BOCKOBOW CIIEJIOCTH
oauHakoBas cymma 3(@exTuBHbIX TemnepaTyp Bo3ayxa 1190°C. Ilpu 3TOM HakoIuleHHE CyMM
TeMIepaTryp HeoO0X0IMMO HAYMHATh OT JAThl 3aBEPILIEHUS TI0CEBA.

AHanu3 mokasaj, 4ToO pacyeTHbIe JaThl HACTYIUIEHUS BOCKOBOM CIIENOCTH MIIEHWULBI IpU
CpOKax ceBa Ha CyIECUaHbIX [10YBaX U HAa CYIJIMHUCTBIX [TOYBAX MMEIOT OTJIMYME Ha 1-2 nH4, T.€. K
MOMEHTY BOCKOBOH CII€JIOCTH COCTOSHHE I1I0CEBOB BbIpaBHHMBarOTCs. Kimmaruueckue Cpoku
JOCTUKEHUSI PAHHUX SPOBBIX 3€PHOBBIX KyJIbTYyp (IIIEHHMIIA M SUYMEHb) BOCKOBOM CIIEJIOCTH
IpeJCTaBIeHbI B Tabaume 5.2.

Tabnuna 5.2 — Knumatuyeckue CpoKu JOCTHXKEHUS PAHHUX SPOBBIX 36pPHOBBIX KYJIbTYP BOCKOBOM
U TOJIHOU CIIEJIOCTU

HIT (MC) Bockosas crienoctb [lonHas cnenocts
SAuBapueBo 23.07 25.07
Axkcait 23.07 25.07
VYpanbck 23.07 24.07
Tackana 23.07 25.07
HIeiHrBIpIay 22.07 24.07
JKBIMITATEI 17.07 18.07
Yanaes 17.07 16.07
Ka3zranoBka 16.07 18.07
Kapatob6e 15.07 17.07
Kannakran 14.07 15.07
Kannbex 16.07 16.07
Taitnak 11.07 10.07
Xan Opnacel 12.07 10.07

IIpu moceBe 3€pHOBBIX KyJIbTYP B KIMMAaTHYECKHME CPOKM U TpU JOCTATOUYHOU
BJIaro00eCcreueHHOCTH BEreTallMOHHOTO TIEPHO/Ia, BOCKOBAs CIENIOCTh SIPOBOM IMIIICHUIIBI M TIMEHS
B CpEJIHEM HACTYyMaeT Ha [ore o0JIacTH B CepeIMHe UIOJIs, Ha ceBepe 00JIacTH — B Havase aBrycra. B
AHOMAJIbHO 3aCyHIJIMBBIC WJIM BJIAXXHBIC I'OJAbl MOT'YT OTKJIOHATHCA B 0omee paHHHUE WJIU IMO3JHUC
CPOKH.

[IpocTpaHcTBeHHOE pacmpeseNieHHe KIUMAaTHYeCKHX CpPOKOB HACTYIUIEHHS BOCKOBOMU
CIEJIOCTH Yy paHHUX SPOBBIX 3€PHOBBIX KynbTyp Mo 3amaaHo-Kazaxcranckoit obnactu
MPEJCTaBICHO HAa PUCYHKE 5.2.
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[TonHas cnenocTh 3€PHOBBIX KYIBTYp SIBISCTCS IMOKaszaTejleM Hadaia yOOpKH ypoxas, T.e.
Hayaja npsAMoil yOOpKM MM OoOMOJOTa BBICOXIIMX BaJIKOB. COOTBETCTBEHHO 3a KIMMAaTUYECKUE
CpPOKM Havajga YOOpKH ypoash paHHUX SPOBBIX 3€PHOBBIX KYyJIbTYp Oepercs Aara uUX IOJHOTO
co3peBaHus. B ompeneneHHbIX yCI0BUAX yOOpKa ypoxkas MpOBOAMUTCA B J1Ba dTana. Hanmpumep, npu
BBICOKOM BJIQ)KHOCTH IOYBBI, TOCJIE BOCKOBOW CIEJIOCTH pAacTEHHE CKAIIMBACTCS B BAJIKH, IS
JalbHENIIero MPOChIXaHUs U J03peBaHus. BTopoii aTanm yOOpKH MPOBOJUTCS MOCIE MPOCHIXaHUS
pacTeHUI B BaJIKaXx.

CkopocTh mepexo/ia OT BOCKOBOW CIEIOCTH K TOJHOW CHEJIOCTH HaxOIUTCS B TECHOM
3aBUCHMOCTH OT BJI&KHOCTH BO3ayxa. UeMm BbIIe NEPUIUT BIAKHOCTA B TIEPHUOJ BBICBIXaHUS
XJICOOB, TEM MEHBIIIE MPOJIOJDKUTEIILHOCTh 3TOro repuoja [37, 38]. B omnpenencHHBIX yCIOBHSIX,
HarpuMep NpU BHICOKOW BIAKHOCTHU TOYBBI, IIOCJIE BOCKOBOM CIIEIOCTH PacTEHHE CKALIMBAETCS B
BaJIKH, JJISl JaJIbHEHIIET0 MPOChIXaHUs U 103PEBaHUS.

Jlns ceBepHOil monoBwHBI Ka3zaxcraHa yCTaHOBJICHO, YTO JUIsl TPOCBIXaHHS XJIEOOB OT
CKalMBaHUs (BIAXHOCTh 3epHa 35-37%) 10 KOHAMIMOHHON BiaxHocTH 3epHa (14-15%)
MoTpedyeTcss cymMMa CPeIHECYTOUHBIX NeUIIMTOB BIaKHOCTH Bo3ayxa 40-45 rlla, a muis crosmmx
Ha KOpHIO — okoJio 70 rlla. OTu KkpuTepuu OBLIM UCTIOIB30BAHBI TSl OMPEAENICHUS KIMMAaTHYECKIX
CPOKOB ITOJTHOW CHENIOCTH M Havaia yOOpKU ypoxKast.

KnumaTudeckre CpOKM TMOJIHOTO CO3PEBAaHUS 3€PHOBBIX KYNbTYyp (IMIIEHUIA U SYMEHB)
BOCKOBOM CIIEJIOCTH, PAcCCUMTAHHBICE HAa OCHOBE KJIIMMATHYCCKUX JaHHBIX II0 TeMIeparype |
NeUIUTY BIKHOCTH BO3TyXa.

B 3amagno-Kazaxcranckoil o0iacTu, mMpu CpelHUX KIMMAaTHYECKUX YCIOBHAX, depe3 4-6
CYTOK TOCJIE BOCKOBOHM CIENOCTH, 3€PHOBBIE KYJIbTYpHI MOJHOCTBIO A03peBatoT. Knumaruueckue
CPOKH TIOJTHOHM CIEJIOCTH B CPETHEM HACTYIIAET Ha Iore 00JacTh B cepelMHe MO, a Ha CeBepe — B
KoHIle utons (tabmuua 5.2). [Ipu 3TOM Hag0 MOMHUTH, YTO 3TU CPOKU MPABUIIBHBI MPU YCIOBHH
CeBa 3EPHOBBIX KYJbTYpP B KIMMAaTHYECKHE CPOKHM U TMPH JOCTATOYHOH BIAroo0OeCre4eHHOCTH.
OpHako B aHOMAJNbHO 3aCYIUIMBBIE WM BIQXXKHBIE TOAbl BO3MOXHBI OTKJIOHEHHUS B PaHHHE WIU
MIO3/IHUE CPOKH.

[IpocTpaHcTBeHHOE pacmpe/iesieHne KIMMAaTUYeCKUX CPOKOB HACTYIUICHUS MOJHOM CHENIOCTH
Yy paHHHX SIPOBBIX 3€PHOBBIX KYNbTyp 1o 3amagHo-KaszaxcraHckoil o0iacTé TpeAcTaBICHO Ha
pucynke 5.3. PanHue sipoBble 3epHOBBIE CO3PEBAIOT B IIEHTPATBHON YyacTu 061acT B mepuoa 2025
aBrycTa, CEeBepHON dactu oOsactu — B mepuon 25-30 aBrycra. COOTBETCTBEHHO ITH K€ CPOKHU
CUMUTAIOTCA KIIMMAaTHYECKHUMH CPOKaMH Havyana yOOpKH paHHUX SPOBBIX 3€PHOBBIX KYIBTYP.
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6. ATPOKJIMMATHYECKOE PAUOHUPOBAHUE CEJIbCKOXO3SMCTBEHHBIX
KYJIbTYP

Ha ocHOBe mpOCTpaHCTBEHHOTO pacHpelesieHUus arpoKIMMaTHYeCKUX IoKas3aTenei
TEII000ECIIEYCHHOCTH,  BJIAroo0ecreuyeHHocTH, OuokimMatudeckoro  morteHnmana  (BKII),
dboTocuHTeTHYECKOM akTUBHOW paauanuu (DAP), 3aMOpO3KOB, yCIOBUIN MEPE3UMOBKH, a TAKXKE C
Y4e€TOM  THUIOB  TOYBBl  OBUIO  TPOBEACHO  arpoKJIMMAaTHYECKOe  pailOHUpOBaHHE
CEJIbCKOXO03SUCTBEHHBIX KYJIBTYp MO TeppUTOpHH 3anaano-Kaszaxcranckoil obnactu.

Hamu Obmn paccMOTpeHBbI 29 BHJIOB CENBCKOXO3SICTBEHHBIX KYJBTYp, BO3JCIIBIBAEMBIX B
Kazaxcrane, y KOTOpBIX M3BECTHBI MOTpeOHOCTH B Teruie W Biare. [lorpebHOocTH B Temiie ObUIH
BBIPQ)KEHBI B OMOJIOTMUYECKOW CyMME TEMIIEpaTyp BO3[yXa 3a MEpHO Bereraluu, T.€. OT Hayaia
pocTta a0 co3peBanus (cM. Tadiuity 1.10). Taxke ObUTH U3BECTHBI MOTPEOHOCTH B TEIUIE MX COPTOB
10 CKOPOCTIEIOCTH (paHHECTIeNbIe, CPEIHECTICNbIE, TO3/IHECTIEIBIE).

Jlisa ompeneneHuss BO3SMOXKHOCTU BO3JIEIbIBAHUSA PACTEHUI MO BIArooOeCHed4eHHOCTH (IpU
€CTECTBCHHOM  YBIQKHEHHU aTMOCHEpHBIMH  OCaJKaMHU) HCIOJb30Bajcsa  Kod(dduimeHt
yeinaxxneHuss K. Ilpu 3ToM B KadecTBe IOKHOW TpaHMIIBI CyXOTO 3eMIIEACNUS MCIIOJIb30BaJICS
msommaus K(80%) = 0,40.

Jlis  OIIEHKHM COOTBETCTBHSI PECYypCOB KJIMMaTa TpeOOBaHHUSIM KyIbTyp HaMH OBLIH
HCIIOJIb30BaHbl 3HAYEHHUS] CYMM aKTHUBHBIX TemimepaTyp Bo3ayxa Beime 10°C cooTBeTcTBYROLIEH
90%—Hoii obecrieueHHOCTH, 3HaUeHHe KoaduuuenTa yBinaxHenus K coorsercrBytomeit 80%—Hoi
00€CTIeYeHHOCTH.

SlpoBble KYJIbTYPbI

Ha tepputopun 3anaano-Kazaxcranckoit obmactu mecsunbie cymmbl @AP mpu cpenueit
OOJIaYHOCTH B BETeTaTUBHO AaKTHBHBIM mepuoa (C Masg 1o aBryct) coctaBisier 284-336
M/]lx/(M?Mec) Ha ceBepe obmactu, 293-348 MJ[x/(M*Mec) Ha tore obmactu. C Mas 10 aBrycCT
MecsIbl B CPEJHEM 3a MeECAll COJHIE cusieT B TeueHue 9,6—10,6 yacoB B cytku. Teppuropus
obsacTi 0oJIbIlIe NOJXOAUT JJIsl pOcTa U Pa3BUTHS PacTEHHUM JUIMHHOTO JHS, PECYpChl COJTHEUHOU
pamuanyi B E€CTECTBEHHBIX YCIOBUSX JOCTAaTOYHBI Ui ONTHMAIbHOW JKU3HEACSATEIbHOCTH
CeNIbCKOX 035 CTBEHHBIX KYIBTYP.

[TpomOKUTETFHOCTh BETETAIIMOHHOTO TEPUOJa Ui PAaHHHUX SPOBBIX KYIBTYp COCTaBIISET
193-211 cyrok. IIpomomKUTENbHOCTh BEreTalMOHHOIO MepHoja A MO3JHUX SPOBBIX KYIBTYD
pacrert ¢ ceBepa Ha 1or oT 160 1o 179 cyTok, a ans TernonoouBsix KyasTyp — oT 110 1o 120 cyTok.

3a Bech BereTalMOHHBIA mepuoj (¢ Temmeparypoil Bo3ayxa Bbime 5°C) Ha TeppUTOPHH
obnactu HakammuBaetcst oT 3100°C no 3800°C Temna. 3a mepuoa ¢ TemrepaTypoi BO3ayXa BBIIIE
10°C nakamnuBaercs Temo 2900-3600°C. B ceBepHoit uactu obnactu Ha 90% oGecneueno 2270°C
Teruia, Ha tore — okousio 3520°C Teruia 3a nepuoj ¢ teMmeparypoit Boiie 10°C. [IpuMeHuTeNnbHO K
TEIUIONOOMBBIM KyJbTypaM (mpu Temreparype Boie 15°C) pecypcesl Temna cocraBisitor 2400 -
3100°C.

Ha tepputopun 001acTu 3a TEIUIbIM epuoa roaa B cpeaHeM BoinagaroT 113-226 MM ocakos,
u3 HUX 63-136 MM BbINANaIOT B IEPUO/ AKTUBHOW BEreTallM CeIbCKOXO03sICTBEHHBIX KyIbTyp. Ha
ceBepe o0iacTu 3a 3ToT nepuo Ha 90% obecrneueHo okosio 70 MM OCaJIKOB, a Ha Ore — OKoJIo 45
MM, YTO MaJIOBATO JUISI HOPMAJILHOTO PAa3BUTHS CEITbCKOXO03SHCTBEHHBIX KYIIBTYP.

ITo Teppuropun obnactu koddpdunment yBrnaxHenus K cocrasmser or 0,33 nmo 0,74. B
CEBEPHOI 4YacTH 00JIaCTH BJIAr00OECIIEYEeHHOCTh BEreTAallMOHHOIO MEpHOAa XapaKTepu3yeTcs Kak
«HEIOCTaTOYHAsl BJIAroo0ECreYeHHOCTh», B HEHTPAJIbHOM YaCTH - KaK «yMEpPEHHBIH OeQHUIUT
BJIATW», a I0XKHOM yacTu 0051acTH — Kak «Jle@uuur Buaru».

[lepros akTHBHOM BereTaluu pacTeHUH (Maii-aBrycT) KJIMMaTHUYECKU SBISETCS B CEBEPHOU U
CEBEPO-3aMaJHON YacTIX O0JIACTH «YyMEPEHHO 3aCYIUIUBBIMY», B IIEHTPAIBHON U FOKHOW YaCTSIX -
«CHUJIBHO 3aCYILITHBBIMY.
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IIpu ectecTBeHHOM YBJIa)KHEHHM B ceBepHoi nosoBuHe obnactu BIIK mpesimaer 30 1y/ra, a
Ha KpaitHeM ceBepe — Oosiee 35 1m/ra. B menTpanbHoii yactu obmactu BIIK mmeer 3HaueHue B
npenenax 20-30 1/ra, a roxkHas 9acth obmactu xapakrepusyercst bBITIK menee 20 m/ra.

B Tabnune 6.1 mpuBeneHbl OCHOBHBIE arpOKIMMAaTHYECKHE MOKa3aTelld BEreTalMOHHOTO
NepUO0/Ia, MCIIOJIb3YEMbIE JJISl ONPEICIEHUs] BO3SMOXKHOCTH BO3JICJIBIBAHUS CEIbCKOXO3HCTBEHHBIX
KynbTyp. bbuin BEIOpaHBI:

— jara mepexoja temiepatypsl Bozayxa uepe3 10°C (Dio);

— JlaTa ceBa paHHUX SPOBBIX 3epHOBBIX KyIbTYp (Dc);

— CyMMa aKTHBHBIX Temriepatyp Bo3ayxa Boiie 10°C (orcuntannas oT natel ceBa) 90%
obecnieuennoctu (Xtio);

— ko3 dunuent yrnaxuenus 80% odecneuenHocTu (K);

— CpeaHsid JaTa BECEHHUX MOCJIETHUX 3aMOPO3KOB B Bo3ayxe (D3.B.);

— CpeaHsid JaTa NepBhIX OCEHHUX 3aMOPO3KOB B Bo3nyxe (D3.0.);

— MPOJOIIKUTEILHOCTh 0€33aMOpO3KoBOro neproaa (N3).

B oGnactu TemriepaTypbl BO3ayxa B CpeAHEM ycToWunmBo mepexoaut uepe3 10°C 14-24
anpens. KnmumaTrdeckne CpoKu ceBa paHHUX SIPOBBIX 36PHOBBIX KYJIBTYP MPUXOTUTCS Ha TIEPHOJ C
27 anpens no 2 mas (Tabnuma 6.1).

Bereranuonnslii nepuoa (0T KIMMaTudeckoi aatel ceBa) Ha 90% obecnieueHo temnom 2750-
3380°C.

Bereranmonnsnii nepuon Ha 80% obecnedueno kodddummentom yenaxuenus K=0,25-0,55,
YTO XapaKTepU3yeT BIAarooOECIeYeHHOCTh BEreTallMOHHOTO TIEepPHOJa B CEBEPHOW IOJIOBUHE
00JacTH KaKk «yMEPECHHBIN Je(QUIMT BIaru», B I0KHOW mojoBuHE — Kak «Jledumur Biaru». Hamo
OTMETUThH, YTO CyXO€ 3emilefieNiue, T.e. 3emienenue 0e3 opoieHus, Bo3MoxkHO mpu K>0,40.
CoOTBETCTBEHHO B FOXKHOHN MIOJIOBUHE obmactu HEBO3MO>KHO BO3/ICTIHIBAaHNE
CEJIbCKOXO03SUCTBEHHBIX KYJIbTYp 0€3 OpOIIeHHS.

B cpenneM BeceHHue MocieIHNE 3aMOPO3KH B BO3/1yXe OTMEUAIOTCS B KOHIIE anpesis - Havale
Masi, a 0e33aMOpO3KOBBINA Teproy mpoaopkaeTcs B TeueHue 140—180 cyrok. OceHbIO TEpBBIC
3aMOPO3KHU TMPOSIBISIFOTCS B KOHIIE CEHTSIOPS - Havase oKTsa0ps (Tabnuia 6.1).

Ta6J'II/II_Ia 6.1 - Al"pOKJ'II/IMaTI/ILIeCKI/Ie IOKa3aTCJIM BEreTalluOHHOI'0 ICPHUOJia

HIT (MC) D1o Dc Yt10 (90%) | K (80%) D3.B. Ds.o. N3
SIHBapIICBO 23.04 | 02.05 2750 0,55 23.04 03.10 163
AKkcai 23.04 | 02.05 2767 0,46 04.05 23.09 142
Ypasbck 23.04 | 02.05 2773 0,46 26.04 29.09 156
Tackana 24.04 | 02.05 2724 0,45 04.05 27.09 146
HIsiHTHIpIAY 23.04 | 02.05 2788 0,41 25.04 30.09 158
JKBIMITUTEI 21.04 30.04 2970 0,30 24.04 02.10 161
Yamaes 19.04 | 30.04 3071 0,32 21.04 04.10 166
Kasranoska 19.04 | 30.04 3031 0,31 22.04 04.10 165
KaparoGe 19.04 | 30.04 3016 0,35 25.04 30.09 158
JKanmakran 18.04 | 29.04 3156 0,37 19.04 05.10 169
YKane16ex 18.04 | 29.04 3125 0,43 21.04 06.10 168
Taiimax 15.04 | 27.04 3340 0,25 16.04 08.10 175
Xan Opacsel 14.04 | 27.04 3381 0,36 12.04 11.10 182

B pe3ynpTaTe aHanu3a COOTBETCTBUS arpOKIMMATUYECKUX YCIOBUI TpeOOBaHUSM OCHOBHBIX
CeNIbCKOXO035MCTBEHHBIX KYNIBTYp TeppHuTopus 3ananHo-Kazaxcranckoil oOnactu Oblia pasjeneHa
Ha YeThIPE 30HBI, ¥ Ky/ia ObLIM CrPYIIUPOBAHbI 8 IMUHUCTPATHBHBIC paiioHbI (Tabnuia 6.2):

1. 3enenoBckuii, VYpambck 1. a., bopununckuii, IlbmHreipnayckuii (ceBep, LEHTD),
Tepextunckuii, (ceBep), TackanuHckuii (ceBep, LEeHTp), ChIpbIMCKUN (CeBepHasi OKpaWHa) W
Kanunbexckuil (ceBepHasi OKpaumHa) paiioHbl. B 3TuX palioHax arpokiIMMaTHYecKue YCIOBUS
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MO3BOJISIFOT BO3/ICNIBIBATh M3 3E€PHOBBIX KYJIBTYp SPOBYIO TMINEHUILY (MSTKHE M TBEPIbIE COPTA),
SYMEHb, OBEC, MPOCO, TPEUUXY U PAHHECHENbIX COPTOB KYyKYypy3bl. Take MOXKHO BO3JENBIBATH
O3MMYIO POXb M O3MMYIO HIIeHHIy. M3 3epHOO00OBBIX KYJIBTYp MOXHO BO3ZIEIBIBATH TOPOX,
YyeueBUlly, YUHY, HYT, 000bI, ¢acoip, JIONUH W PAHHECIHENbIX COPTOB cou. Kimmaruueckue
YCIOBHSL TaKkKe TO3BOJSIIOT BO3JENbIBaTh JIEH, TMOJACONHEYHHUK, parC, paHHECHEeNbIX U
CpeIHECEeNbIX COPTOB CaxapHOIl CBEKIIbI, KapTodeb, KalycTy, OTypel U TOMaThl;

2. Iemrepnayckmii (tor), Tepekturckuil (ror), Tackanuackuii (ror), ChIpeIMCKHI (LIEHTD,
tor), JXanubGekckuii (ueHTp, for), KasrtamoBckuii (ceBep, IEHTp), AKXKaWbIKCKUU (ceBep) M
KapatoOunckuii (ceBep, IIEHTp) palOHBI. 31eCh arpOKIMMATHYECKHE YCIOBHUS TIO3BOJISIOT
BO3/ICNIBIBATh, KPOME KYJIbTYpP MEPBOW 30HBI, CPEIHECIENbIX COPTOB KYKYPY3bl, PaHHECIENbIX
COpPTOB COPro, CPEJHECHENBIX COPTOB COM M IO3JHECIENbIX COPTOB CaxapHOM CBeKJbl. OIHAKO
HAJ0 OTMETUTh, YTO MPHUMEPHO IOCEPEIMHE NAHHOW 30HBI MPOXOIUT JUHHUS FOKHOW TpPaHUIIbI
cyxoro 3emuenenus. IOxunee »sroil nuHum (OKanumGekckmit (ror), KasramoBckuii (LEHTD),
Axokaiibikckuii (1ieHTp), ChipbiMckuii (tor), KaparoOuHckuii (1IeHTpP)) 3aTpyIHEHO BO3/C/IBIBAHHE
CEeNTbCKOXO03SMICTBEHHBIX KYJIbTYp 0€3 OpoIIeHHs. 3/1eCh BEreTallMOHHBIA MEpUOJ KIMMATHYECKH
SIBJIIETCSI CUJIBHO 3aCYyIIUTHBBIM;

3. Kazranosckuit (tor), Axxkanbikckuii (tor), KapatoObunckuii (ror), bokeiiopauHckuii u
KanakanuHckuii paloHbl. 3/1eCh BEreTAllMOHHBIA TMEPUOJl KIMMATUYECKU SIBISIETCS CHIIBHO
3aCylIUIMBBIM H aTMoc(epHbIE YCIOBUS YBIQKHEHUS HE JIOCTATOYHBI JJIsi BO3ICIBIBAHUS
CEJIbCKOXO3SUCTBEHHBIX KYIbTYp. Hamo oTMeTHTh, 4TO 37€CHh M MOYBHI SIBISIOTCS B OCHOBHOM HE
MPUTOJHBIMHE IS 3eMJIeIeNnsl. DTO Oypble MyCTHIHHBIEC TOYBBI, COJIOHIIBI, COJIOHYAKHU H MECKH.

Tabnuia 6.2 — ArpokiIiMMaTHYecKOe palOHMPOBAHUE OCHOBHBIX CEIIbCKOXO3SICTBCHHBIX

KYJIBTYD
No 3epHOBBIC 3epH0O00O0OBEIE | MaciuyHbIe 1 OBo1HEIE
Paiion KYJIBTYPBI KYJIBTYPBI TEXHUYECKHUE KYJBbTYpBI
KYJIBTYPBI

1 | 3eneHOBCKHiA [Mmenuna (m, ) | Paconb JIén Kaprodens
VYpaneckT. a. Oznmas I'opox Ilonconneynnk Kanycra
Bopununckuit MIISHUIA Yeuepuna Pamnc Orypen
IIsIHTBIpIIaYCKHIA O3znMast poxb Yuna Cax.cBekia—p Tomar
(ceBep, IeHTP) SumeHb Hyr Cax.cBekna—c
TepexTuHCKUi (ceBep) Ogec Bobb1
Tackamuuckuii  (ceBep, | [Ipoco Jronuu
HEHTP) I'peunxa Cos—Hp
CeipeiMckuil  (ceBepHast | Kykypysa-p Cos—p
OKpanHa)

JKanubOekckuii (ceBepHas
OKpanHa)

2 | UsmaTBIpNAyCcKuii (1or) [Mmennna (M) daconp JIgn Kaprodens
TepexkTuHckuii (10r) Ozumas T'opox IToaconneynux Kamycta
TackanuHckuit (10r) MIIECHUIA YeueBuiia Parmic Orypern
CoipeiMckuii (IeHTp, or) | O3uMas poxb Uuna Cax.cBekna Tomart
Kanubexckuit  (ueHtp, | umens Hyr
10T) Osec boOwt
Kasranosckuit  (cesep, | [Ipoco JIronu=
LEHTP) I'peunxa Cos—Hp
AXoKalBIKCKUH (ceBep) Kyxypy3za-p Cos-p
Kaparobunckuit (cesep, | Kykypyza-c Cosi-c
LEHTP) Copro-p

3 | Kasranosckuii (1or) VYcioBus yBIaKHEHHS HE JOCTATOYHBI ISl BO3AEIIBIBAHUS
AXoKalBIKCKHIT (T0T) CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYPHBIX PACTEHUI
KapaToOuHckwuii (xor)

Boxkenopaunckuii
JKaHakanuHcKui
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00JIaCTH TPUBEACHO arpoKIMMATHYECKOE pa
CpeAHecHenble, Cl-CPEeJHEI03JHHE, -T103THECIIEIIbIE).
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Tabnuua 6.5 — ArpoxiinMaTHYecKoe palOHUPOBAHUE MACITMYHBIX, TEXHUUYECKUX U OBOIIHBIX
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Ha pucynke 6.1 mpexncraBieHa KapTa  arpoOKJIMMAaTHYEeCKOTO  pailOHUpPOBAHHSA
CEJIbCKOXO035IICTBEHHBIX SIPOBBIX KYJIBTYp (3€pHOBbIE, 36pHOO0OOBBIE, MACIHYHbIE, TEXHUYECKHE U
OBOIIIHBIE KYJIBTYphI) Ha TeppuTopun 3anaaHo-Kazaxcranckoi oOiactu. OIHaKO 3/1€Ch ydTE€HA
TOJIBKO TEIUIO- U BJIaroo0eCceyeHHOCTb.

Tepputopust obsactu nenutbes Ha 3 30HBL. B mepBoil 30HE MOKHO BO3JENBIBATh KYJIbTYP,
KOTOPBIM JJIsl TPOXOXKIEHHs Bcell Beretanuu Heooxoaumo temio a0 2400°C, Bo BTopoii 30He — 710
2600°C, B Tpetneit — o 2800°C.

B nepByto 30HY BXOAMT ceBepHas yacTh O0JIACTH, BO BTOPYIO 30HY — IIEHTpajibHasl Mojoca
00J1aCTH, B TPETHIO — FOKHAS 4aCTh 00JIACTH.

B nepBoii 30He arpokIMMaTHYECKUE YCIOBUS YAOBJIETBOPAIOT TpeOoBaHUs KyAbTyp ¢ 1 1o 6
rpynnsl, BO BTOpoi 30He — ¢ 1 mo 7 rpynmnsl. OAHAKO NPUMEPHO IMOCEPEAMHE BTOPOH 30HBI
MPOXOAUT I0KHAs TpaHMIla CYXOro 3eMJIeieNiusi, HUXKEe KOTOpPOW 3emile/ielueé HEBO3MOXKHO 0e3
opoteHus. B TpeTbell 30He KIMMar SBJISETCS CUIIBHO 3aCYIUIMBBIM U arpOKIMMaTHUECKHUE YCIOBUS
HE MO3BOJISIOT BO3/IENbIBATh CEIbCKOXO03SMCTBEHHBIX KYIbTYp 0e3 opomienus. Hano otMeTuTs, 4To
B JIaHHOM 30HE MOYBEHHBIM MOKPOB MMEET HU3KOE IUIOAOPOJUE U B OCHOBHOM HE MPHUTOACH IS
semienenus. [IpuHAUIEKHOCTh KyJIbTYp K TIpynmaM IpuBeaeHa B Tabmumax 1.14-1.17 B
noapasznene 1.7.

O3uMBble 3epHOBBIE KYJIbTYPbI

JUia omnpeneneHuss BO3MOYKHOCTH BO3ZENIBIBAHUS O3MMBIX 3E€pHOBBIX KYJIbTYp (IIIEHHLA,
pOXb, SYMEHb) KpOME arpoKJIMMaTHUYeCKHWX TIOoKa3aTesleld Terioro Imnepuoja HeoOXO0IuMOo
paccMOTpPETh U MTOKA3aTeNed X0JI0IHOTO MEPUOJIA.

KnumaTtnueckue yciioBus TEIUIOTO Nepro/ia rojia yAOBIETBOPSAIOT 03UMBIX 3€pHOBBIX KYJIBTYP
Ha TEPPUTOPHUSIX, TJI€ BO3ACIBIBAIOTCS UX SIPOBBIE BUABI.

s omnpeneneHus: OJaronpusTHOCTH KIMMATHUYECKUX YCIOBUI XOJIOJHOTO MepHoja JUIs
YCIIEIIHOM MEepe3uMOBKH O3UMBIX 3€PHOBBIX KYJIbTYp HEOOXOJMMO H3Y4YHTh TEMIIEpaTypHbIE
YCIIOBHSI IPU3EMHOTO CJI0S1 BO3/1yXa M BEPXHETO CJI0s1 IOYBEHHOT'O MTIOKPOBA.
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B cBsI3u ¢ OrpaHMYEHHOCTHIO JAHHBIX MO TEMIIEpaType MOYBBI HA IIyOHWHE y3/1a KyLICHHS,
JUIS OLEHKU YCIIOBUH MEPE3UMOBKM O3UMMBIX 3€pHOBBIX KYJIbTYp OBLUIM HCIOJB30BaHbI JApPYyrue
MOKa3aTelld, TaKhUe KaK CpeAHss MHHUMalbHas TeMIieparypa BO3ayxa 3a sHBaph (twun(cp)),
pa3IMYHOE COOTHOIICHHE a0CONIIOTHON MHUHHMAJIBLHOM TeMIepaTypbl BO3yXa (lwuu (ase)) U CpeAHE
3a 3UMY BBICOTBHI CHEXHOTro mokpoBa (Nc¢), obecreurBaroliee COXPAHHOCTh IMOCEBOB, a TAKKe
mokasaresb cypoBocTH 3uMbl 10 A.M. Illyneruny (K¢).

B 3aBHCHMMOCTM OT 3MMOCTOMKOCTH COpPTa W YCIOBUU OCEHHEH 3aKalKu KpUTHYECKas
TeMmmepaTypa BhIMEP3aHUsI HAXOAUTCS y 03UMOTO siuMeHs B npeaenax MuHyc 13°C — munyc 16°C,
y 03UMOM nueHuIp! — B npeaenax Munyc 18°C — munyc 22°C, y 03UMOH p’Ku — B IIpeieax MUHYC
20°C — munyc 24°C (Ha rinyOuHEe y371a KyIICHH).

B 3emnenenvueckoit Teppuropuu 00siacTu (CeBepHas MOJIOBHMHA) CPEIHSAS MHUHHMAallbHas
TeMriepatrypa Bo3ayxa (epans konebaercs ot munyc 13,1°C mo mmnyc 16,0°C (tabmumna 6.6).
Takue ycnoBus IpU HEBBICOKOM CHEKHOM IIOKPOBE UCKJIIOYAIOT YCIEIIHYIO EPE3UMOBKY 03UMOI0
SYMEHS, HO JAl0T BO3MOXKHOCTb IIE€PE3UMOBKM O3MMOM MIIEHUIBI M PXH 0e3 3HAYUMBIX
ITOBPEXKICHUM.

B 3emnenenpueckoil TEppUTOPUH 00JIaCTH aOCOIIOTHAS MUHUMAaJbHAs TeMIepaTypa Bo3ayxa
cocraBisieT oT Munyc 37,6°C no munyc 41,1°C. Ilpu Takux TemMnepaTypHbIX YCIOBUSX CPEIHSSA
BBICOTA CHEXKHOTO IMOKPOBA, OOECIEUMBAIOINIAsl YKPBITHE MOJS O3UMBIX KYJIBTYpP, AOJKHA OBITh
6omee 23 cm (cMm. Tabmuity 1.8). Ha Bcelt TeppuTopuu 001acT CPeIHSS BBICOTA CHE)KHOTO TIOKPOBA
COCTaBJISIET MeHee 23 cM, YTO HE MOXKET 00eCNeduTh COXPAaHHOCTh MOCEBOB O3UMBIX 3€PHOBBIX
KYJIbTYp IIPU CUJIBHBIX MOPO3aX.

Taxxe mokazaTenb CypOBOCTH 3UMbI JUisi 03UMbIX KynbTyp (Kc) mokazan, yto u3z 13 MC
obnactu 3uma ObiBaeT Ha 4 MC — cyposoii (Kc =1,0-2,9), nHa 9 MC - Becsma cyposoii (K¢ >3,0).
Takue ycrnoBusi He TapaHTUPYIOT YCIEUTHYIO MEPE3UMOBKY O3UMBIX 3€pHOBBIX KYyIbTyp. OCHOBHOM
IIPUYMHOM SIBJISETCS HU3KAasl BBICOTA CHEKHOI'O TOKPOBA.

Takum oOpazom, B 3amagHo-Kazaxcranckod 007acTH KIMMAaTUYECKUE YCIOBHUS 3UMBI HE
MIO3BOJISIFOT BO3/EJBIBaTh O3UMbBIN SUMEHB, HO IO3BOJISIFOT BO3/IEJIBIBATh O3UMYIO POXKb U IIICHHUILY.
O3uMyr0 MIIEHUIY U POXKb MOXHO BO3JIENbIBaTh B TackalMHCKOM, 3eJI€HOBCKOM, YpajbCK T.a.,
TepextunckoM, bopununckom u lIsiHrEIpIaycKOM paiioHax, a Takxke Ha ceBepe JKaHuOekckoro,
Kasranosckoro, Axxaiibikckoro, CoipeiMckoro 1 Kapato6unckoro paifoHos. IIpu 3Tom ¢ 1enbto
yTEIJIEHUS! TIOCEBOB O0S3aTE€IbHO HYKHO IPOBOJIUTH CHEr03a/epKaHue, OCOOCHHO B IEPBYIO
IIOJIOBUHY 3MMBbI, KOTJja HAaKOIUIEHHE CHEXXHOI'O IOKPOBAa 3HAYMTEIBLHO OTCTAE€T OT INMOHMIKEHUS
TeMIIepaTypbl Bo3ayxa. B rozapl ¢ xonoaHol 3uMoii, kotopas HabmonaeTcs B 2 rojgax u3 10, Beicoka
BEPOSITHOCTh BBIMEP3aHUsl 03UMOM MIIIEHUIBI U PXKH.

Ta6n1z1ua 6.6 — AFpOKJ’II/IMaTI/I‘ICCKI/IC IMMOKAa3aTCJIn XOJOJHOTI'O IIEpruoaa

Ke
HIT(MC) bun(ep) b ae) he sima neKadpp | siHBaph | eBpaib
SAuBapiieBo -15,6 -40,2 22 2,4 1,3 1,0
Axcaii -16,0 -41,1 15 3,2 2,1 1,3
Ypaibck -15,2 -39,1 21 2,3 1,3 0,9
Tackaina -15,1 -38,6 18 2,6 1,6 11
[ eraTEIpIAY -15,1 -39,4 19 2,3 15 1,1
JKBIMITUTEI -149 -40,5 13 3,7 2,3 15
Yamaes -14,0 -37,9 14 3,5 2,2 1,2
Kasranoska -13,1 -37,6 14 3,3 1,9 1,3
Kapato6e -15,2 -40,3 15 3,3 2,0 1,2
JKanmakran -13,2 -35,7 11 3,6 2,3 1,7
JKanwioex -11,8 -33,5 7 47 34 24
Taitnax -13,0 -37,1 10 3,6 2,6 1,8
Xan Opnacel -10,7 -34,8 8 3,9 3,1 2,3
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XOpoIIo pacKyCTUBIIHMECS M XOPOIIO 3aKAJICHHBIE O3UMBIC 3€PHOBBIC JIYYIIE MEPEHOCST
CypoBble 3UMHHE yciaoBHs. OCEHbIO B YCIOBUAX IMOHI)KEHHS TEMIIEPATypbl Y O3UMBIX KYJIbTYD
MPOTEKAIOT CIOXKHBIC (PU3HOIOTHYECKUE TPOIECChI, 00ECTICUNBAIOIINE TIOJTOTOBKY UX K 3UMOBKE,
TaK Has3bpIBaeMas 3akajika pacTeHuil. 3akaika pactenuil mo .M. TymanoBy cocTouT u3 aByx (as.
[TepBas (aza 3aKajKku MPOXOIUT B YCIOBHUSX XOPOIIETO OCBEIICHUS MPH TOHIKEHUM CpenHei
cyrouyHoit Temnepatypsl Bozayxa ot 5°C mo 0°C (mueBHas - 10-15°C, nounas — amxe 0°C). B atoi
(daze pacTeHHe NHTEHCUBHO HAKATUIMBACT Caxapa, BHIMOIHSIIONINE (PYHKIIMIO 3alIUTHBIX BEIIECTB, U
TUIATBCST OKoJIo 12—14 cyrok. JlanHas da3za 3akanku jydine MpOTEKaeT MPU COJHEYHOH TOTroje.
[Tocme mpoxoxaeHus mepBol (ha3pl 3aKaTKU O3UMBIC 3EPHOBBIC BBIIICPKUBAIOT TMOHMKCHUE
TEeMIIEPaTyphl MOYBBI HA TIyOHHE y311a Kymienus g0 munayc 12°C [10, 11, 32].

Jlanee npy MOHMKEHUH CpeAHEN CYyTOYHOH Temmeparypsl Bo3ayxa ot 0°C mo munyc 5-10°C
pacTeHusi MPOXOIAT BTOpylO a3y 3akanku, B TedyeHHe 8—12 cyrok. OHa BO3MOXHA U MpH
YCTaHOBJICHUH TIOJSX CHEXHOrO IMOKpoBa. B 3Toil (a3e 3akaiku MPOUCXOIUT OOE3BOKMBAHUE
TKaHeW pacTeHui, ¢ MepexoJloM CBOOOIHOW BOIbI B CBSA3aHHYIO M YBEJIMUYEHHUS KOHIICHTPAIUH
KJIETOYHOTo coka. [Ipm 3ToM Kpaxman B KJE€TKax pacTeHM YacTUYHO MpEeBpallaeTcs B caxapa,
yBennuuBas ux 3amnachel. [locie mpoxoskaeHus BTOpod (ha3bl 3aKalKi 3HAUUTENHHO MOBBIIIACTCS
3MMOCTOMKOCTh O3MMBIX 3€PHOBBIX KyNIbTyp. Hampumep, kpuTudeckass TeMIeparypa BbIMEp3aHUs
O3UMOI MIIIEHUIIBI CPEAHE3UMOCTOMKUX COPTOB MOHMXkaeTcs 10 MUHYC 18°C, BBICOKO3MMOCTOMKHX
copToB — 10 MuHYyC 22°C, a 'y 03uMoi pxH — B ipenenax munyc 20°C — munyc 24°C.

Taxxe OolnblIoe 3HAUEHUE UMEET BIAXKHOCTh MOYBBI B MEPHOJ OCEHHEH BEreTanuu 03MMbBIX
3epHOBBIX KyJIbTyp. HemocTarok Biaru mpuBOIUT K CIA0OMY Pa3BUTHIO PACTCHHIA.

Pa3BuTocTh pacTeHUNl HAa MOMEHT IMpEKpallleHUs OCEHHEH BereTanmuu HMeeT OO0JbIIoe
3HauYeHUE Npu nepe3umMoBke. Cabopa3BUTHIC U MIEPEPOCITUE PACTEHUS MEHEE MOPO30CTOHKHE, YeM
pacTeHust ¢ KyCTHCTOCTBIO 3-5 moOeroB. B HHX MeHbIIIe HaKaIIMBaIOTCS caxapa, BCIEACTBHE MaJoi
OMOMAacChI MM HA00OPOT MHTEHCUBHOTO POCTA OCEHBIO. O3MMOM PKU U TIICHUIIE JUTS TOCTHKEHUS
da3bl kymenust 3-5 nmoberop HeoOXoauMa CymMMa MOJIOKUTEIBHBIX CPEIHECYTOUHBIX TEMIEpaTyp
Bo3ayxa okoio 550-600°C, mpum moctarodHbIX 3amacax Biard B mouBe. COOTBETCTBEHHO OT
MPaBWJIBHOTO BBIOOpAa CPOKOB CE€BAa 3aBHCHT PA3BUTOCTh PACTEHH K MOMEHTY MpeKpalleHus
OCEHHEH BereTaliy, yCIENTHOCTh MPOXOKICHUS 3aKaJIKM W CTENeHb 3MMOCTOMKOCTH PACTCHHIA.
HeGnaronpusTHele 3WMHHUE YCJIOBUS MOTYT OBITh 3HAYUTENBHO OCIA0JIEHBI MPU COONIOJCHUU
ONITUMAJTLHBIX CPOKOB CEBa.

Jlna ompeneneHuss KIMMATUYECKH ONTHMAIBHBIX CPOKOB CE€BAa O3MMBIX 3€PHOBBIX KYJIBTYD
OBUTH OTpeeNIeHBI JAThl, TPH KOTOPBIX K MOMEHTY Iepexoja TeMIepaTrypsl Bo3myxa depe3 5°C,
Hakorsitest 550-600°C. Tlpu 3TOM cuuTaNnoCh, 4TO 3amachkl BIard B MOYBE JOCTATOYHBI IS POCTa U
Pa3BHUTHS O3UMBIX 3€PHOBBIX KYJIbTYp. Pe3ybTarhl pacueToB, MPOBEACHHBIC IO 3eMIICACILYCCKOM
30HE 00acTu (ceBepHas MOJIOBUHA), TIPE/ICTaBICHBI B TabuIe 6.7.

Tabnuna 6.7 — OnTuManbHbBIe CPOKH CEBA O3UMBIX 3€PHOBBIX KYIBTYP
HIT (MC) Hara
SuBapueBo 28.08-01.09
Axcait 29.08-02.09
Ypaibck 29.08-02.09
IpHTEIpIaY 28.08-01.09
Tackana 29.08-02.09
JKBIMIIUTEL 01-05.09
Yarmaes 02-06.09
KasranoBka 02-06.09
JKanr10ex 02-06.09

Taxum oOpa3om, B 3anagHo-Kazaxcranckoil 0071acTi pU cpeiHUX KIMMATHYECKUX YCIOBHSIX
HeoOXO0IMMO TMPOU3BECTH CEB O3MMOM MIIEHMIIBI U PKU Ha ceBepe B mepuoi ¢ 29 asrycra mo 2
CEHTSI0ps, B LIEHTPAJIbHOM YacT — ¢ 2 1o 6 ceHTsI0psL.
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7. HIOYBEHHBIN TIOKPOB

[Ipu ananu3e COBPEMEHHOTO COCTOSHMS IOYBEHHOTO MOKpoBa Teppuropuu I[laBrnomapckon
o0JacTh HCIOJIb30BAIUCH OIMYOJNMKOBaHHbIE M (OHIOBbIe Marepuansl Komwurera mo penam
CTPOUTENBCTBA, KUJIUITHO—KOMMYHAJIBHOTO XO3SMCTBA M YIpaBJICHUS 3E€MEIbHBIMU PECypcaMu
PI'TT «HII3em» MHD PK, akumara 3anagno—Ka3zaxcranckoii o6nactu, TOO «KazHHU
NoYBOBeJeHHUsT U arpoxuMuu umenu Y.Y. YcenanoBay MCX PK, TOO «MucTutyT reorpadpum» M3
PK u gp. [67-76].

7.1 Tunbl nous

[TouBennblii mokpoB B  3anmagHo—Kazaxcranckoit — o0jmacTh  TOJYMHEH — OOIIUM
3aKOHOMEpPHOCTSIM  NPUPOJHOW  IIUPOTHOW  30HAIBbHOCTU.  llocTemeHHoe — HM3MEHEHUE
OMOKJIMMATUYECKUX (PAKTOPOB C CeBepa Ha IOT Mpenonpenenuio GopMHPOBaHHE HA TEPPUTOPUU
TpeX MHPOTHBIX MOYBEHHBIX 30H U TPEX MOA30H [72, 73, 75]:

1. Crennast 30Ha ¢ 2—Ms OJI30HAMMU:

yMEpPEHHO—3aCyIUIUBBIX CTEMEN Ha YePHO3eMaX I0’KHBIX M COMYTCTBYIOIIUX UM MOYBAX;

CyXHX CTeNel Ha TEeMHO—KAITAaHOBBIX, BKIIOYas MAJOTyMYyCHbIE (CpeIHE—KallTaHOBBIE), U
UM COITYTCTBYIOIIMX MOYBAX;

2. IlycTeiHHO—CTeTIHAS (MTOTYyCTHIHHAS ) 30HA Ha CBETIO—KAIITAaHOBBIX M COMYTCTBYIOUINX MM
nouBax, 1o JI. C. bepry [75].

3. IlycTpiHHAs 30HA (XOJIOAHBIX €BPa3HaTCKUX MYCTHIHB) C IMTOA30HOM:

CEBEPHBIX, MECTAMHU OCTEMTHEHHBIX MYCThIHb Ha OyPBIX U COMMYTCTBYIOLIUX UM MOYBAX.

Jnist oTpaskeHHs Ha KapTe MPOCTPAHCTBEHHOTO paclpesiesieHusi TOYB Ha TEPPUTOPUH 00TIacTH
U ero aHanusza ObUIa HCHOJBb30BaHa KIACCH(HKAIMSA I0YB, OCHOBAaHHAs HA TaKCOHOMUYECKHX
Kareropusix, paspadoranubix A.A.CokonoBeiM, O.I'. Epoxunoii, K.M. Ilaunkunaeiv, M.M.
KycannoBoil npumenurenbHo ansi tepputopuu Kazaxcrana u BbIIeNeHHass MMHU Ha MOYBEHHBIX
kaprax [70-71].

Teppuropus 3anagno—Kazaxcranckoil 061acTu mpeacTaBieHa PsAAOM 30HATBHBIX MOYBEHHBIX
THUIIOB, TIOJTHUIIOB M POJIOB TTOYB, PACIPOCTPaHEHHE KOTOPHIX MOKa3zaHo Ha kapre «[louBwr 3amagHo—
Kasaxcranckoit obmacti» 1:2500000 maciiraba (prcyHok 7.1) 1 k ee nereHie (pUCYHOK 7.2):

1) Tum: yepHO3eMBI.

[ToaTumn: YepHO3eMBbI FO)KHEIE.

2) Tur: KalTaHOBBIE.

[Toarun: TeMHo—KaiTaHoBbIe. Poj: TeMHO—KaITaHOBBIE KapOOHATHBIE, MECTAMH OCTaTOYHO—
KapOOHATHBIE, TEMHO—KAIITAHOBBIE COJIOHIIEBATHIE.

[Toatun: cpemHe—kamrtaHoBble. Pol:  cpenHe—KalITaHOBBIE KapOOHATHBIE, MECTaMU
0CTaTOYHO—KapOOHATHEIE; CPeAHE—KAIITAHOBBIE COJIOHIIEBATHIE.

[Toarun: cBeTno—KkamTaHoBbIe. PO/l CBETIO—KAIlITAHOBBIE COJIOHIIEBATHIE.

3) Twur, MOATHIT: TyTrOBO—KAaIIITAHOBBIE.

4) Tum: Oypsle.

[Montum: Oypeie mycTeiHHBIE. Pox: Oypble MyCTHIHHBIE COJIOHIIEBATHIC; Oypble ITYCTHIHHBIC
MaJIOpa3BUTHIE IEOHUCTBHIE.

5) Twur, MOATHIT: TyrOBO—KAaIIITAHOBBIE.
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XapakTepucTHKa 10YB

Yeprozemol 100icHbie PACTIONOKEHBI B IMOJ30HE YMEPEHHO—3aCYyIIMBBIX CTENEW CTEINHOMN
30HBI. [10YBBI MpOCTHpAIOTCS B KpaifHel ceBepHOW yacTh 00JacTH Ha TEPPUTOPUH 3EIEHOBCKOTO
paiioHa. MoIIHOCTh TYMYCOBOI'O TOpU30HTa NOYB cocTaBisieT oT 35—40 no 55—-60 cM, B TOM 4ucIie
IeperHOMHO—akKyMyasaTUBHbIM — 15-20 cm. CoxepxaHue rymyca Ha LEIMHE COCTaBisieT 5—6 10
7%, azora 0,3-0,35%, Ha craponamHe cooTBeTcTBeHHO 4-5 u 0,25-0,30%. XapakTepusyrorcs
HU3KHUM cojepxkanueM (ocdopa.

Temno—Kawmanogvie NO46bl HOPMAbHblIE PA3BUBAKOTCS B YCIOBUAX CyXxux creneid. I1ouBsl
LIIMPOKO PacHpOCTPaHEHbl Ha TEPPUTOPUAX 3elIeHOBCKOro, TepekTtuHckoro, bopunmHckoro,
IBIHTBIPIAYCKOTO aIMUHHUCTPATUBHBIX PAHOHOB U YPaIbCKOM TOPOACKON aJIMHHHUCTPALIUH.
MouHoCTh TYMYCOBOTO FOPU30HTA BapbupyeT B npenenax 38—45 cm. Coaepkanue rymyca CBepxy
Ha nenuHe cocraBiser 3,5-4,5%, Ha crapomamne — 2,5-3,5%, azota 0,2-0,32% u 0,15-0,2%
COOTBETCTBEHHO. XapaKTepHOW OCOOCHHOCTBIO IIOYB SBISETCS IOBBILIICHHAS OIECYaHEHHOCTh
npoduis. JlerkopacTBOpUMBIE COIM MPHUCYTCTBYIOT Ha TiryoumHe 130—150 cMm, To ecTh mpoduib
JAaHHBIX I10YB MPAKTUYECKU HE 3aCOJIEH.

TemHno—kawmaHnosvie  KapOOHamHvle, MeCmMAMU  OCMAMOYHO—KAPOOHAMHblE — NOYBbl
MPUYPOUYCHBI K TMPHUIOAHITHIM BBIPOBHEHHBIM CJIA00JPEHUPOBAHHBIM pPaBHUHAM M IIHUPOKUM
PEYHBIM  JIOJIMHAM, CIIOXCHHBIMU KapOOHATHBIMU TSDKETBIMU CYTJIMHKAMH ¥ TJIHMHAMH.
3HauUTENbHOE pACIpOCTpaHEHHE [OYBBl MOJIY4YMJIM B ceBepHOM uactu TackanmHCKoro,
bopununckoro u HIbHTBIpIaycKOro pailoHoB. MOIHOCTE TYMYCOBOTO FOpU30HTA cocTaBiseT 30—
50 cm. BosHOpacTBOpUMBIE COJIM, PEACTABIEHHBIE B OCHOBHOM CyJb(haTaMu, OTMEUaroTCs T1y0xe
80-100 cm. ComepkaHue rymyca B MaxOTHOM CJIO€ TEMHOKAIITAHOBBIX KapOOHATHBIX MOYBAX
cocrasiset 3,0-4,0%, azora 0,20-0,25%.

TemHno—kawmarosvie coloHyesamole nO46bl (HOPMHUPYIOTCS IO BBINOJIOKEHHBIM y4acTKaM
BOJIOpa3e/bHbIX I[MOBEPXHOCTEW, BEPXHUM TeppacaM pEK, 4acTO BCTPEYArOTCS B KOMILIEKCE C
cosioHuamu. ITouBsl pacnpocTpaHeHbl MPEUMYILIECTBEHHO HAa TEPPUTOPUHU TEpEeKTUHCKOIro pailoHa.
XapakTepHOH OCOOEHHOCTBIO IOYB SIBJISETCSI OTHOCUTEIBHO OJM3KOE K IOBEPXHOCTU 3aJieraHue
BbIIeNieHUI pacTBopuMbIX colieil. C riayounsl 90-110 cM B mouBax OOHApY>KMBAIOTCS THUIIC U
JIETKOPACTBOPUMBIE COJTM. MOIIHOCTh TYMYCOBOTO TOpPH30HTa KosiebaeTcs: B mpeaenax 3050 cwm.
Copep:xaHue Tymyca B BEpXHEM FOpU3OHTE U3MEHseTcs B mpenenax 2,5-4,5%, azora 0,15-0,30%.
Komnnexcor memno—xawmanosvix cononyesamvix nous ¢ COJNOHYaAMu PA3BUTHl B 3araJlHOM,
LEHTPAJIBHON YacTH 3€JIEHOBCKOT0, CEBEPHON YacTH TacKaIMHCKOro paioHa.

Cpeone—kawimanosvie  (OHU  JHce — MEMHO—KAUIMAHOBbIE — MANOSYMYCHble)  NOu8bl
pacmnpocTpaHeHbl B ceBepHoii yactu Kanubekckoro, Tackanuuckoro, Kaparobunckoro, 3amagHoi
U IOr0—BOCTOYHOM 4YacTu TEepeKTHMHCKOro M B CEeBEpO—BOCTOYHOM yacTu CapbIMCKOTO paiiOHOB.
Mo1tHOCTh TYMYCOBOTO TOPH30HTA MOYB cOCTaBisgeT 35—45 cM, a colep:kaHue TyMyca B HUX He
npessimaet 2,5-3,5%. B cooTBETCTBUM ¢ Majoil T'yMYCHOCTbIO HAXOAUTCS U €MKOCTb MOTJIOIIEHUS
MOYB, HE TpeBbiaromas 15-25 mMr/skB. B coctaBe 00MEHHBIX OCHOBaHMIA MPEOOIAaeT KaIbIHi —
80-90%, w™araus coxepxwurcs 15-25%, wHarpus He Oomee 1-3%. PactBopumble comun
obHapyxwuBatoTcs Ha riryouHe 100—120 cMm u Bbie.

Cpeone—kawimaHnosvie  KapOOHamHble, MeCmamu  OCMAMOYHO—KAPOOHAMHblE — NOYBbl
pacnpoCcTpaHEHbl 10 BOJAOPA3/AEIbHOW IOBEPXHOCTH B IOrO—BOCTOYHOM YacTH TEPPUTOPHH
I bIHTBIpIayCKOTO aAMUHUCTPATUBHOTO paiioHa. Cpedne—Kauimanossie coloHyesamsie noygbl Ha
TeppUTOpUU 00JACTH TMONYYUIN 3HAYUTEIHFHOE PacIpOCTpaHEHHE HA Teppacax 03ep, OTACIbHBIMU
MaccHUBaMHU U B KOMIUJIEKCE C COJIOHIIaMH B JIOJIMHAX pek. OTAenbHble MacCHUBBI [1OYB PAa3BUTHI B
BOCTOYHOW 4YacTU TEPPUTOPUM TEpEeKTHMHKOro, B ceBepHOM udacTH CapbIMCKOTO, FOro—3amaJHou
gactu llbiHTBIpIayckoro u B BocTo4HOM 4actu KapaToOMHCKOTO aJMMHHUCTPATUBHBIX pPalOHOB.
Komnnexcol cpedne—kauimanoguix coionyesamulix NOY8 ¢ COJNOHYAMU TIPEJICTaBICHBl B 3alagHON
yacTM TacKaMHCKOro, CeBepo—3alaJHOM M  CEBEPO—BOCTOYHOM YaCTH  AKKaWBIKCKOTO
aAMUHUCTPATUBHBIX PallOHOB.

Csemno—kawimanogvle ~ TOYBBl  Pa3BUBAIOTCA B YCIOBUSAX  IYCTHIHHO—CTENHOMN
(momynycTblHHOM) 30HBL. Ceemio—Kawmanogvle HOpPMAlbHble TI0YBBl PACIpPOCTPAHEHBI Ha
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tepputopusax Kaszramosckoro, KapaTtoOuMHCKOro, B CEBEpHOM YacTH AKXKAUBIKCKOTO, IOr0—
BOCTOYHOM 4acTu CapbIMCKOr0 aJIMUHUCTPATUBHBIX PalOHOB. MOIIHOCTh BEPXHErO0 TOPU30HTA
mouB o0bruHO 15-18 cM. Coneprkanue rymyca cBepxy yaiie cocrasiseTr 2—2,5 1o 3%, azora 0,07—
0,15%. Csemno—xawmanogvle conloHyesamvle TOYBBI PACIPOCTPAHEHBI B BOCTOYHOHM 4YacTu
Tepputopun JKaHMOEKCKOTO M B Ioro—3amagHoid yacth KapaToOWMHCKOro aJIMHUHHCTPATUBHBIX
pailoHOB. Komniekcol c8emio—KauimaHo8vblX COJIOHYEBAMbIX MNOYE C COJIOHYAMU 3aHUMAIOT
3HaYMTeNbHbIe  Tuiomaau  Teppuropuu  Capwimckoro, JKanumGexckoro,  Kaszramosckoro,
AKKalBIKCKOTO U ceBepHOM yacTH JKaHaraamHCKOro aJIMUHUCTPATUBHBIX PaliOHOB.

Jlye060—kauimanosbie 3aJETalOT CpPeau KAIITAHOBBIX I0YB, HO B TOHIDKEHHIX penbeda
(HM3KME PaBHHUHBI, HAIMOWMEHHBIE PEUHbIC U 03€PHBIE TEPPACHI), I/Ie MOIYUYalOT AOMOIHUTEIHHOE
VBJIIQKHEHUE BOJAMH MOBEPXHOCTHOTO CTOKA WM OT HETITYOOKHX (3—6 M) IpyHTOBBIX BOJ, JIHOO
OJTHOBPEMEHHO 3a CYET BIUSHUS M MOBEPXHOCTHBIX M TPYHTOBBIX BOJ. MOIIHOCTH TYMYCOBOTO
ropu3oHnTta nous cocrasisgeT 60—-80 cm. Coneprkanue rymyca usMmeHsercs ot 4—6% B CyrIIMHHUCTBIX
pazHOBUAHOCTAX 10 1,5-2% Ha cynmecuaHbIX U MecyaHbIX. XapaKTepU3yIOTCs TaKKe MPOMBITOCTBIO
MOYBEHHOTO Mpoduiss OT KapOOHATOB M BOAHOPACTBOPHMBIX COJIEH Ha 3HAYUTENBHYIO TITyOHHY.
Komnnexcor 1y2060 — xawmano8vix nous ¢ coONOHYAMU PA3BUTHI IPEUMYIIECTBEHHO B BOCTOYHOM
gacTu 00yiacT, Ha npaBobepexbe p. JKalbIk, B 3amagHol 9acTH bopuimHCKOTro, ceBepo—3araiHoM
[eHrBIpIayCcKOro, 3aMagHON U BOCTOUHOM YacTi KaparoOuHCKOro aAMUHUCTPATUBHBIX PalOHOB,

bypvie nycmuvinnvle TOUBBI PACIONOKEHBI B IOJ30HE CEBEPHBIX, MECTAMU OCTEITHEHHBIX
MyCTbIHb B IYCTHIHHOM 30HE (XOJOAHBIX €BPAa3UaTCKUX MYCThIHb). bBypsle nycmoviHHbie
HOpManbHble TIOYBBI TPEJCTABICHBI Ha IOre OOJIACTH NPEUMYIIECTBEHHO B CEBEPHOW YacTh
bokeliopauHckoro, neHTpanbHOM yactu JKaHaraawmHCKOro  aJMUHHCTPATHUBHBIX  pPaiOHOB.
Mo1HOCTh TYyMYCOBOI'O TOpU30HTa OypbIX Mmo4B paBHa 25-35 cMm. CoaepxaHue rymyca CBEpXy
00bryHO paBHo 1-1,5 mo 2 %, azora — 0,05-0,1 %. IlouBbl Gennbl a30ToM U dochopom. Peakius
MOYBEHHOT'O pacTBOpA MIeNIOYHAast U CHIIbHO mienovynas — pH — 7,5-8,5.

bypvie nycmwvinnvle cononyesamvle TMOYBBI 3HAUUTEIHLHOE PACIPOCTPAHEHUE TMOTYYMIU HA
tepputopusix bokeiopauHckoro, JKaHaraJMHCKOro W B IOKHOM YacTh  AKKaMBIKCKOTO
aJIMMHHUCTPATUBHBIX PAalOHOB. ApUHOCTh KIIUMaTa U reojoro—reoMopdoiaornueckue 0COOEHHOCTH
MO/30HBI OYpbIX TIOYB MPEAONPENEISIIOT HUX TOBBIIIEHHYIO 3aCOJ€HHOCTh. CyrJaMHHUCTbIE
Pa3sHOBUJIHOCTH 3TUX IOYB OOBIYHO MMEIOT BOJOPACTBOPUMBIE COJHM C IIyOMHBI OJHOTO METpa,
COJIep’)KaHuE KOTOPBIX MOXKET JAOXOIUTh A0 2%. Bbypwvie nycmuvinnvle manopazeumsie wedHUCmble
nouebl TIPEJICTABIIEHBl HA KpaiiHeM lore o0JIaCTH, B FO)KHOM 4YacTH TEeppUTOPHH AKKaUBIKCKOTO
aIMUHUCTPATUBHOTO parioHa.

JIy2060 — Oypvie nougwul 3alerailoT B MOHWKEHUAX pesbeda, Iae MoaydaroT JOMOJHUTEIbHOe
YBJIQ)KHEHUE B OCHOBHOM OT HernyO0okux (3—6 M), 0ObIYHO MUHEPAIN30BaHHBIX IPYHTOBBIX BOJ U
OTYaCTH 3a CYeT BOJ IIOBEPXHOCTHOTO cCTOKa. IlouBBI BCTpedaroTCss Ha TEPPUTOPUAX
JKaHaranmHCKOro M B FOKHOW 4YacTh AKXaWBIKCKOIO aJIMMUHHMCTPAaTHBHBIX PailoHOB. [louBEeHHBIN
npo¢wis HarmoMHHAaeT Oypble TMOYBBI, HO 3a4acTyl0 OHHM HMEIOT YBEJIMYEHHBbIE MOIIHOCTb U
T'YMYCHOCTb, a TAaK’K€ CEpOBaThle TOHA OKPaCKU. MOIIHOCTh TYMYCOBOTO CJI0sI 0OBIYHO A0 25 cM, HO
MOeT ObITh U BBICOKMM. CopepikaHue rymyca KojebieTcss B OCHOBHOM B mpenenax 1,5-2,5 %,
HMHOTIa HECKOJILKO OOJIBIIE UIIA MEHBIIIE.

Jlyeosvie nouswl 3anerarwt B nenpeccusx penbeda ¢ ommzkumu (1,5-3,0 M) mpecHbIMU UITH
c1ab0 MHHEpaJM30BaHHBIMM TPYHTOBBIMH BOJAaMH, 3a CYET KOTOPBIX, a TaKKe 3a CYEeT BOJ
MOBEPXHOCTHOT'O CTOKAa, OHU JOTOJIHUTENBHO YBIaXHsIOTCA. [louBooOpasyromue mopojisl yaiie
JpeBHEAUTIOBANIbHBIE. JIyroBble MOYBBI HIMPOKO MPEICTABICHBI B CEBEpPO—3alaHOW 4YacTH
AXKalbIKCKOTO, HOro—3amaJHON 4YacTu 3€JI€HOBCKOro, LEHTPaIbHONW 4YacTH bokeHopauHCKOro,
3amaJHOW M CceBepo—BOCTOYHOM wacTu JKaHaranmmHckoro, 3amagHoil 4dactu IlIsiHrBIpIayckoro,
BocTouHOM wyacTu ChIpIMCKOTO, ceBepo—3amanHoil uactu Kaparobunckoro paiionos. [lns
JIUMAHHO—TIY208bIX TIOYB XapaKTePHO MEPUOAMYECKOE MOJIyYEHHE MOBEPXHOCTHOTO YBIIAXKHEHUS
aBoAKOBbIMU BojaMu. IIlupokoe pacnmpocTpaHeHue MOJYy4YMIM B FOKHOM 4yacTH CBIPBIMCKOTIO,
BOCTOYHOM 9acTH AKKaWBIKCKOTO pPaliOHOB.
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llotivennvie ny2068ble U Jeconyeo8bie Nnouebl Pa3BUBAIOTCS B IMONWMax KPYIHBIX pPEK Ha
CIIOMCTBIX aJTIOBUAJIbHBIX HaHOocaX. [loliMeHHbIE JTyroBbIE TOYBbI PACIPOCTPAHEHBI HA TOWMEHHBIX
yuacTkax KpynHbiXx pek Kapaosen, CapplozeH Ha TeppuTopusix Ka3zranoBckoro u ceBepHOW yacTu
KanaranuHcKOro aJMHHHUCTPATHBHBIX pailOHOB. JlecoayroBble MOUYBHI IPEACTaBICHBI B IOHME
p.’Kaiipik Mopdorenernueckuii mpouiIb 3TUX TOYB CYIIECTBEHHO BapbUPYET B CBSI3U C
JUTOJIOTUEH aJlIoBHS, a TakkKe B 3aBUCHUMOCTH OT 30HAJbHBIX ycloBuil. BcneactBue
HEOJIMHAKOBBIX YCJIOBHI HAKOIUJICHUS AJUIIOBUS, PE3KOHW CIOHUCTOCTH M Pa3HOBO3PACTHOCTH MOYB
MOIIIHOCTh TYMYCOBOTO TOPHM30HTa MOMMEHHBIX JIYyTOBBIX IOYB HEMOCTOSIHHA U H3MEHSETCA B
mmpokux npenenax. Conepxanue rymyca B MOHMEHHBIX JIYTOBBIX MOYBaX OOBIYHO HE MPEBBIIIAET
2.0 %. HakoruieHue ero 0ObIYHO MPOUCXOJUT B TIOBEPXHOCTHOM TOPU3OHTE, a C INIYOMHON PE3KO
cHIKaercs. JlerkopacTBOpuMBIe COJMM B TpOQHiIe TOYB COACPKATCS B KOJUYECTBAX, He
npesbimaromux  0.1-0.2%, HO HMX KOHLIEHTpAaUWHU IOABEPKEHbl 3HAYUTEIBHBIM CE30HHBIM
KOJICOAHUSIM.

Cononywl. Ilo gonvHaM pek, O3€pHBIM MOHIKEHUSM U BOJOpa3/eiaM Ha BCEW TEPPUTOPHUU
00JIaCTH MIMPOKO PACIPOCTPAHEHBI COIOHYbI, 00pa3yIoIe MECTaMU KPYIHbBIE CAMOCTOSTEIbHBIC
MacCHUBBL. 3HAUUTEIbHBIC MO IUIOIMIATN PACIPOCTPAHEHUS] MACCHUBBI COJIOHIIOB IPEACTaBICHBI Ha
tepputopusix TackamuHckoro, KasramoBckoro, XanuOekckoro ceBepo—3amajHOil U IOro—
BOCTOYHOU 4acTu AKKaMbIKCKOTO, 3amagHoi yacTu ChIPBIMCKOTO aIMHUHUCTPATUBHBIX PaiiOHOB.
[TouBoOOpa3yrOMmMUMH TOPOJIAMHU CITY’KAT MPEUMYLIECTBEHHO IJIMHUCTBIE U CYTJIMHUCTBIE MOPObI
pa3HOTO TeHe3Uca, 3aCOJIEHHbIE M3HAYaIbHO WM OT TPYHTOBBIX BOJ. Peakius COJOHIOB B
OCHOBHOM IUIEJIOYHAsl U CHWJIbHOIIEJIOYHAs U TOJbKO B CTEIMHOMN 30HE HAJCOJIOHIIOBBIE TOPU3OHTHI
UMEIOT MECTaMU PEeaKINio, ONMM3Kyr K HeWTpanbHOW. ConaepikaHue TymMyca B COOTBETCTBYIOLIMX
ropu3oHTax (A, B) oObluHO HUXKE, yeM B (DOHOBBIX MOUBAX, JekKAUX psiioM. COJIOHIBI OOBIYHO
coJiepKaT TyMmyca B BepxHeM ropusonte 2—-3% u Oosiee. B 3aBucuMOCTH OT coaepikaHus rymyca
KoJ1e0JIeTCs cojiep KaHme 00IIero a3oTa, HO ero cojaepkanue ObiBaeT He Oosee 0,2%. Jlosi COOHIIOB
TUMIUYHA O€HOCTH BAIOBBIM (pochopoM, BCEro COThIE AOIH MPOIICHTA.

Cononyaxku KoOHmMuHeHmalbhble 3aJETraloT IO JIHULIAM BBICOXIIMX COJIEHBIX O3€p WIM IO
MIPUO3EPHBIM BIaJUHAM. XapaKTEpU3YyIOTCS OUY€Hb CHIIBHON 3aCOJIEHHOCTBIO, TOCTOSTHHO BIAXXKHOM
MTOBEPXHOCTHIO C KOPKOHM cojieil, OJM3KUM 3aJleraHleM O4YeHb CHJIbHO MUHEPaJIU30BaHHBIX (Oosee
100 r/m) rpyHTOBBIX BOJ. PacmpocTpaHeHbl Ha TeppuTopuH BokeHOpAMHCKOro, I0XKHOM 4acTH U
CEBEPO—BOCTOYHON yacTu Ka3TanoBCKoOro, 10KHOM YacT TaCKaIMHCKOrO paiiOHOB.

Ilecku nycmuviHHO—cmenHble pacIpOCTPAaHEHbl NPEUMYLIECTBEHHO B IOTO—BOCTOYHOM YacTH
o0jacTy Ha aUIIOBHAJIBHBIX paBHHHAaX B MeCTaX KOHEYHOIO CTOKa KpYyHHBIX pek. llecku
npeacTaBieHbl Ha Teppuropusix KaparoOunckoro paifoHa M Ha 3amagHod 4YacTH ChIPBIMCKOTO
paitoHa. [lecku nycmovinHvle ¢ nou8o0Opasoeanuem 6ypoco muna MPEACTABICHbI B IOr0—3amnaIHoi
yacTu obnactu B npezaenax Ilpukacnuiickoif HU3MEHHOCTH Ha MEPEBEsSHHBIX MECUaHbIX MACCHBaX,
cOpMUPOBAaHHBIX Ha Teppuropusx boxeilopauHckoro, JXaHaraaMHCKOro aJMHUHHCTPATUBHBIX
paiioHoB. [lecku n3—3a NEPUOANYECKOTO MEPEBEBAHUS IOUYTH MTOCTOSHHO HAaXOATCS B HAYAJIbHOU
CTaJlu{ MOYBOOOPA30BaHUS, PA3BUTHE KOTOPOro OOYCIOBIEHO 30HAJBHBIMU YCIOBUSMHU, MECTaMU
JONOJTHUTEIbHBIM ~ YBJIQXKHEHHEM OT TPYHTOBBIX BOJ, CBOE€OOpa3ueM pacTUTEIbHOCTH,
MUHEPAJIOTUYECKUM COCTaBOM IECKOB.

XapakTepuCcTUKa COCTOSHUS MOYBEHHOIO MOKpoBa Teppuropun Kocranaiickoit obmactu B
pa3pes3e aIMUHUCTPATUBHBIX PAallOHOB:

|. Axoxaiipikckuii paiion. CeBepo—3amagHas 4acThb TEPPUTOPHM paliOHAa pPACIOJIOXKEHA B
npenenax TIOYBEHHOW IIOA30HBI CYXUX CTeNed Ha TEMHO—KAalTaHOBBIX I10YBaX, BKIIOYAs
MaJIOTYMYCHBbIE (CpeJHe—KallITaHOBbIE) MOYBBI CTENMHOW 30HBI. Haumbonblee pas3BuUTHE 37€ChH
MOJIYYWJIM CpEJHEe—KaIlITaHOBBIE COJIOHIIEBAThIE MOYBHI B KOMIUIEKCE C COJIOHIIAMH, JIYyTOBO—
KAIUTAaHOBBIE M 3HAYUTENBHbIE IO IIJIOIAAM MACCUBBI COJOHLOB. B ImeHTpasbHON dacTu
TEPPUTOPUH, HAXOSAIIEHCS B yCTBIHHO—CTENHOM (MOJIYMyCTHIHHOW) 30HE Ha CBETIO—KaIITaHOBBIX
MOoYBaxX NMPEUMYILECTBEHHO PAa3BUTHI: Ha JieBoOepexbe p. XKalblk — JTyroBo—KamTaHOBbIE, CBETIIO—
KallTAaHOBBIE COJIOHLIEBAThIE MOYBBI B KOMILJIEKCE C COJOHLIAMHU; Ha IPaBOOEpEk bE — CBETIO—
KalITaHOBBIE HOPMAJIBHBIE, CBETIIO—KAIIITAHOBBIE COJIOHLIEBATHIE B KOMIUIEKCE C COJIOHIIAMH.
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Il. BokeliopauHckuii paiion. CeBepHas U 3amajHas 4acTh palioHa PACIIOIOKEHA B IIyCTHIHHO—
CTENHON (IOJYNMyCTBIHHOM) 30HE Ha CBETJIO—KAIITAHOBBIX I0YBAX, OCTAJbHAs 4YacTb — B IOJ30HE
CEBEPHBIX, MECTAMU OCTEITHEHHBIX IYCThIHb Ha OypbIX M COIYTCTBYIOIIMX UM I10YBaX MYCTBIHHOMN
30HB! (XOJOAHBIX €Bpa3sUaTCKUX IyCThIHb). B 30HE CBETIO—KAaIUITAaHOBBIX IIOYB IPEICTaBIICHBI
MOYBBI CBETIIO—KAIITAHOBBIE HOPMaJIbHbBIE M B OOJIbIIEH CTETIEHW KOMIUIEKCHI CBETI0—KAaIITAHOBBIX
COJIOHIIEBATBIX MOYB C COJIOHIIAMU. B ceBepHON 4acTu MOA30HBI OyphIX MOYB, HauOOJIEe Pa3BUTHI
Oypble MYCTHIHHBIC HOPMAJIbHBIE M Oypbl€ ITYCTHIHHBIC COJIOHIIEBATHIC MOYBHI, B I0KHOH YacTH —
Oypble yCThIHHBIE COJIOHIEBATHIE TOUBbI. 3HAYUTENIbHYIO IJIOLIA/(b TEPPUTOPUH paiioHa 3aHUMAIOT
MacCHBBI TECKOB ITYCTBHIHHBIX C MO4YBOOOpa3oBanueM Oyporo tuma (Pera—meckn). Cpenn meckoB
BCTPEYAIOTCS JYroBble MOYBBI. B 3amaaHoil yacTu mo nepudepuu MECKOB M B CEBEpHOW yacTu
TEPPUTOPUN palioHa BOKPYT BBICOXILIEH YaCTU O3€pHOM KOTJIOBHHBI Apajcop paclpoCTpaHEHbI
COJIOHYAaKH KOHTHHEHTAJIbHbIE. B 3amagHoi 4acTu paiioHa HIMPOKOE PAaCIpPOCTPAHECHUE MOJIYYHIIU
COJIOHIIBI.

I1l. bopunuHckuii paiioH. TeppuTopusi palioHa PacMoOOKEHA B TOJ30HE CYXHX CTEIEeH Ha
TEMHO—KAILITAHOBBIX I10YBaX CTEIHON 30HBI. B CEBEpHON 4acTH pailOHA IMUPOKO PacCIpPOCTPAHEHBI
TEMHO—KAIlITAaHOBbIE HOpMaJibHble MMOYBbL. B 1eHTpanbHON uYacTu (B paiioHe r. Axcail) s
[IOYBEHHOT'0 IIOKpPOBAa XapaKTEPHO YCHUJICHUE COJIOHIIEBATOCTH M KOMIUIEKCHOCTH IO4YB. 3/€Ch
npeoliasaeT pa3BUTHE TEMHO—KAIUTAHOBBIX COJOHIEBATHIX IOYB B KOMILIEKCE C COJOHIAMH.
3HAYUTEIIbHOE PACIPOCTPAHCHUE B FOTO—BOCTOYHOW W IOr0—3alaJHOM YacTH palloHa MOIYYUIIH
TEMHO—KaIlITaHOBbIe KapOoHaTHbIE MOUBkL. [ToliMeHHBIE ydacTKu JOAMHBI p. JKalbIK MpeicTaBIeHbl
JecoyryroBsIMu nouysamu. B nomune pp. JKaiibik, [IbIHrBIpIay IIMPOKO pacpOCTPAHEHBI JIyTOBO—
KAlITaHOBBIE U JIyTOBO—KAIUTAHOBBIE B KOMIUIEKCE C COJIOHLIAMH IIOYBBI.

IV. JKanaranunckuil paiion. CeBepHas yacTh pailoHa PACIIONIOKEHA B IyCTHIHHO—CTEITHOU
(MOJIyIyCTHIHHOM) 30HE Ha CBETJIO—KAIITAaHOBBIX IOYBAaX, HOXKHAs YacTb — B I1O/I30HE CEBEPHBIX,
MECTaMH OCTEIHEHHBIX IYCTBIHb Ha OYpbIX U COINYTCTBYIOLIUMX WM I10YBaX IIyCTBIHHON 30HBI
(XONIOIHBIX €Bpa3HaTCKUX MycThIHb). Ha Gonblieil yacTu TeppuTOpuM, HaXOASIMIEHCs B TyCTHIHHO—
CTENIHOM 30HE Ha CBETJIO—KAIUTAHOBBIX I10YBAX, MOYBBI XapaKTEPU3YIOTCS COJOHIIEBATOCTHIO U
KOMIUIEKCHOCTBIO. 3€Ch IINPOKO PacCIpOCTPAHEHBI CBETIO—KAIUTAHOBBIE COJIOHIIEBATHIE IIOYBHI B
KOMIUIEKCE € coJIOHIaMHu. B ceBepo—3amajHON 4yacTH TakXKe BCTPEYAlOTCs JIYTOBbIE U JIyTOBO—
kawmtaHoBble MOYBBL. [lo nmommuam p. Kymym M Apyrux BOJOTOKOB, OCJIOXHEHHBIX O3€PHBIMU
MOHI)KEHUSMU U BOKPYr 03. JKanThIpKoib pa3BUTHl 3HAYUTENbHBIE IO IUIOLIAJN OJHOPOIHbBIE
MacCHBBI COJIOHIIOB. A CEBEPHOH YacTH TEPPUTOPUHU, PACHOJOKEHHBIX B MOA30HE OYpbIX MOYB,
Hau0oJiee MHUPOKOe Pa3BUTHE MOIYYUIIN Oypble MyCTHIHHBIE COJIOHIIEBATHIE MOYBHI, K 0Ty — Oyphle
IIyCTBIHHBIE HOpPMaJIbHbIE. B I0JKHON M FOro—3amagHoi 4acTH pailoHa 3HAYUTENIBHBIE MO IJIOLAAN
TEPPUTOPUHN 3aHMMAIOT MAacCHUBBI [IECKOB IYCTBIHHBIX C MO4YBOOOpazoBaHueM Oyporo tuma (PoiH—
neckn). B 3ananHoi yactu paiioHa, noimel pek Kapaoszen u Capblo3eH, IpeaCcTaBIeHbl TOWMEHHO—
JYyroBbIMH THOYBaMHU. Pycia MX HUXKHETro TEYEHHs] JOCTUTalOT PACIOJIOKEHHOM Ha TEeppUTOpUU
paitona rpynnsl Kamsim—Camapckux 03ep, € IHUPOKOE pacHpOCTPAHEHUE IOJYYWIIH JIyTOBBIE
MTOYBBHI.

V. XKannbekckuil paiion. Camas ceBepHasi 4acThb pallOHa pacloJIOKE€Ha B MOJ30HE CYXHUX
CTernel Ha TEeMHO—KAIITaHOBBIX, BKJIIOYas MaJOryMYyCHbIE (CpeIHE—KalITaHOBbIE) CTEITHOW 30HBI,
ocTaibHas OousblIas 4yacTb — B IYCTBIHHO—CTENHOW (MOJYNYCTBIHHOWM) 30HE Ha CBETIO—
KalTaHOBBIX MoyBax. [loATHI cpelHe—KalTaHOBBIX MTOYB B MOJI30HE CYXUX CTENel Ha TEPPUTOPUU
IIPEJICTABJIEH CPEAHE—KAIITAaHOBBIMU HOPMAaJIbHBIMU POJaMH IOYB. B 30HE CBETIIO—KalITaHOBBIX
MIOYB PE3KO BBIPA’KEHA COJOHLIEBATOCTh U KOMILIEKCHOCTh ITOUYBEHHOTO MOKpoBa. [loBcemecTHO Ha
TEPPUTOPUHN ILIUPOKO PACIPOCTPAHEHBI CBETIO—KAILTAHOBBIE COJIOHIEBATBIE MU KOMIUIEKCHI ITOYB
CBETJIO—KAIITAHOBBIX COJIOHIIEBATHIX MOYB ¢ cojoHuaMu. [lo gommHam p. AmsiozeH u Bomkckoro
KaHaja 3aJIeraloT 3HaYUTEIbHBIE MO IJIOMAAN MaCCUBBI OJHOPOIHBIX COJIOHIIOB.

VI. 3enenoBckuii paitoH. Camas ceBepo—3amajHas M CEBEpPO—BOCTOYHAs YacTh pailoHa
pacnosoXeHa B IOJI30HE YMEPEHHO—3aCYIUIMBBIX CTENEN Ha YEpHO3EMaxX FOJKHBIX CTEITHOW 30HHBI,
ocTajbHasi 0OoJbIIasi YaCTh HAXOJAUTCS B MOJ30HE CyXUX CTeNell Ha TEMHO—KallITaHOBBIX, BKJIIOYas
MaJIOTYMYCHbIE (CpeHEe—KaIlITaHOBbIE) MOYBBI CTEMHOW 30HBI [loA30HAa YEPHO3EMOB HOXKHBIX
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pUypoUYEHa K yBaJHCTO—BOJHUCTBIM paBHHHAM oTporo OOmiero CeipTa, B IOYBEHHOM IOKPOBE
npeo0IaaloT 4EepHO3EMBbl 0KHBIE HOpPMallbHbIE, (POPMHpPYIOLIMECS Ha CBHIPTOBBIX INMHAaX. B
IIOA30HE CYXMX CTEleH IPEUMYIIECTBEHHO pPAaCIpOCTPaHEHUE IOJYYWJIM TEMHO—KAIITaHOBBIE
HOpMaJIbHbIE ITOYBBI. B 3amagHoil yacTu paiioHa 3aJeraloT KOMILIEKCHI M0YB TEMHO—KAIITaHOBBIX
COJIOHLIEBATHIX C COJIOHIAMU. B 10ro—3amajgHoi U 10ro—BOCTOYHON 4aCTH PaiiOHA PacIpOCTPAHEHBI
CpeJHE—KaIITaHOBBIE COJIOHILIEBATHIE IOYBBI B KOMIUIEKCE C COJIOHLAMH. B npenenax NOJMHHBIX
koMIuiekcoB pek [epkyn, Kymym u KupoBckoro Bogoxpanunumia chopmupoBanbl coloHIBI. K
nonvHe p. JKallblKk MpUypOYEHBI JYTOBO—KAaIITAaHOBBIE IMOYBHI. B 3amagHoil yacth palioHa Ha
ITIOMMEHHBIX U TEPPACUPOBAHHBIX Y4acTKax p. JKalbIK pacIipOCTpaHEHBI JIECOIYTOBBIE ITOYBBI

VII. KazranoBckuii paiton. Teppurtopus paiioHa pacmojioKeHa B TMpeaenax ITyCThIHHO—
CTEMHOW (MOJIYITyCTBIHHOM) 30HBI Ha CBETIO—KAIITAaHOBBIX NoyBax. Hambomee mmpoxoe
pacnpoCTpaHEHUE HA BCEW TEPPUTOPHM PAaliOHA IOJIYYMJIH CBETIIO—KAIUTAHOBBIE COJIOHLICBATHIE B
KOMIUIEKCE C COJIOHLIAMM ITOYBBI M OTJAEJIBHBIC OJHOPOAHBIE MAaCCUBBI COJIOHLIOB. B BOCTOYHOM
4acTH TEPPUTOPUHU PaliOHA 3HAYUTENIBHBIC ILIOIAAM 3aHMMAIOT JIyTOBO—KAIUITAHOBBIE W JIyTOBBIC
II04YBBI B KOMIUIEKCE C COJIOHLIAMH, B CEBEPHOM M CEBEPO—BOCTOYHOM YACTU — JIYTOBBIE ITOYBBI U
COJIOHYAaKW KOHTHMHEHTAJbHBIC, B 3allaJlHOM YacTH — CBETJIO—KAIITaHOBBIE HOPMAJIbHbIE IOYBBI U
COJIOHYaKM KOHTHHEHTalbHble. Ha molWMeHHBIX M TeppacupoBaHHBIX ywyacTkax pp. CapbloseH,
Kapao3en pacnpocTpaHeHbI IOMMEHHBIE JIYTOBBIE I10YBBI.

VIII. Kaparobunckuii paiton. CeBepo—BOCTOYHAsI YaCTh TEPPUTOPHUH palioHa PacIoiOKeHa B
MIOJI30HE CYXMX CTelned Ha TEeMHO—KAaIITaHOBBIX II0YBAaX, BKIOYas MaJlOTyMYyCHbIE (CpelrHe—
KalTaHOBbIE) MTOYBHI CTEMHOH 30HBI. B 3TON MO30HE MONy4nan pa3BUTHE CpEHE—KAIITaHOBBIE
HOpMAaJIbHBIE U CPEJHE—KAIUTAaHOBBIE COJIOHLIEBATHIC IOYBBI. Bobllas 4acTh TEPpUTOPUU pailloHa
pacrnojo)eHa B IyCTBIHHO—CTENHOM (ITOJIYIIYCTBIHHON) 30HE Ha CBETJIO—KAlTaHOBBIX I1OYBAX.
31ech HIMPOKO PACIpPOCTPAHEHBI CBETJIO—KAIITAaHOBBIE HOPMAJbHBIE. COJIOHIIEBATHIE M JIYyTOBO—
KallITAaHOBBIE IIOYBBI B KOMIUIEKCE C COJOHIAMM. B KpaliHel Ioro—3armajgHoil 4acTh TEPPUTOPHH,
pacroyio)KEHHOM B TOA30HE CEBEPHBIX, MECTaMHU OCTEIHEHHBIX IMYCThIHb Ha OYypbIX MOYBaXx,
pacnpocTpaHeHbl Oypble IIYCTBIHHBIE COJIOHIIEBAThble II0YBBl. B MecTax [IOMOJIHUTEIBHOTO
YBIIQXKHEHUS U HEINIyOOKOIro 3ajleraHus 3aCOJEHHBIX MOPOJI, IPEUMYIIECTBEHHO B CEBEPHOI YacTu
TEPPUTOpPUH, TMpeolaasaloT JYyrOBO—KAIITAHOBBIE U JIYTOBbIE IOYBHI. COJIOHIbl JIYTOBBIE C
rajo(pUTHO3IaKOBOM, MBIPEHHOM, BOCTPELOBOM, Tano(UTHO3IAKOBOH pPacTUTEIbHOCTHIO. Takke
LHIMPOKO  PACTIPOCTPAHEHBI OJHOPOJIHBIE  MACCHBBI  COJIOHLIOB, IIPUYPOYEHHBIE K
cJ1a00APEHUPOBAHHBIM MOBEPXHOCTAM. B 1eHTpanbHOM U 10’KHON YacTU TEPPUTOPUU BCTPEUAOTCS
MaCCHBBI ITYCTBIHHO—CTEIHBIX ITECKOB.

IX. CeippiMckuit paifoH. Teppuropust paifoHa pacrojiokeHa B INpejenax IMOA30HBI CYXHX
CTeNnel Ha TEMHO—KAIlITAaHOBBIX, BKJIIOUAasi MaJOryMyCHbIE (CpeHe—KalllTaHOBbIE) OYBbI CTETHON
30HBl U IYCTBIHHO—CTENHOM (TIOJIyIyCTBIHHOI) 30HBI Ha CBETJIO—KAIITAHOBBIX MoyBax. IlouBb
MIOA30HBl CYXMX CTENEH, MPUYPOUYEHHBIE K CEBEPHOW M CEBEPO—BOCTOYHOW YacCTH TEPPUTOPUHU
NPEJCTaBICHbl TEMHO—KAIITAHOBBIMH KapOOHAaTHBIMH, CPEJHE—KAIITAaHOBBIMH HOPMAaJIbHBIMH,
JIyTOBO—KAaIITaHOBBIMH U JIYTOBBIMU. B IIEHTpanbHOMU, 10KHOW, IOT0—3anaJHON U IOr0—BOCTOYHOMN
YacTAX TEPPUTOPHM B TOYBEHHOM IIOKpPOBE Mpeo0iaJaroT CBETIO—KAIITaHOBBIE COJIOHIIEBATHIE
MIOYBBI, O0pa3yrolue KOMIUIEKCHI C COJIOHIIAMH, CBETJIO—KAIITaHOBbIE HOpPMaJbHbIE, JIMMAHHO—
ayroble. [lo yBlIaXHEHHBIM TIIOHW)KEHUSM B JOJIMHAX PEK M BPEMEHHBIX BOJOTOKOB
pacnpoCTpaHEHbl COJIOHIBl. B 3amajHONM 4YacTH TEPPUTOPUM pallOHA pACIIONIOKEH MAaCCHB
IIyCTBIHHO—CTETIHBIX MTECKOB.

X. Tackanuuckuii paitoH. Teppuropus paiioHa pacrojio’keHa B IMOJ30HE CYXHMX CTeneil Ha
TEMHO—KAITAaHOBBIX TOYBAaX, BKJIIOYas MaJlOTYyMyCHble (CpeJHEe—KallTaHOBbIE) IOYBHL. B
MTIOYBEHHOM ITOKPOBE TEPPUTOPUU OOJbIINE IJIOMAAN 3aHUMAIOT OJHOPOIHBIE MACCHUBBI COJIOHIIOB.
B kpaiiHell ceBepHOM dYacTH PACIPOCTPAaHEHbl TEMHO—KAIITAHOBBIE COJIOHIIEBATHIE IOYBBHI B
KOMIUIEKCE C COJIOHIIaMu. B ceBepo—3amagHON YacTH paclpOCTPAHEHBI CpPeJHE—KAIITaHOBBIE
HOpMaJIbHbIE M TEMHO—KAIIITAaHOBbIE KapOOHATHbIE MTOYBBI. B BOCTOUHOI yacTH TeppuUTOpUN paiioHa
pPa3BUTBl TEMHO—KAIITAHOBBIE HOPMAJIBHBIE, CpPEIHE—KAIITAHOBBIE COJIOHLIEBATHIE II0YBBI B
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KOMILUIEKCE C COJIOHLIAMH, JIyTOBO—KAIITAHOBBIE M KOMILJIEKCHI JIYIrOBBIX II0YB C COJIOHILIAMH.
B r0:kHO# yacTu BCTpedaeTcsi OAHOPOIHBIN MACCUB COJIOHYAKOB KOHTUHEHTAJIbHBIX.

Xl. Tepextunckuii paiion. Teppuropus paiioHa pacrojoKeHa IPEUMYIIECTBEHHO B IIOJ30HE
CyXHX CTelel Ha TeMHO—KAIlITAHOBBIX MOYBaX, BKJIIOYAs MaJOIyMyCHbIE (CpeqHe—KaIlITaHOBBIEC)
IIOYBBI CTETHOM 30HBI, JIMLIb KPaiHss F0KHAs 4acTb — B IYCTBIHHO—CTENHOW (IIOJYITYCTBIHHOI)
30H€ Ha CBETJO—KAaIITAHOBBIX MOYBAX. B CEBEpHOM YacCTH TEPPUTOPUHU PAMOHA PACHPOCTPAHEHBI
HOpMaJIbHbIE, KapOOHATHBIE, COJIOHIIEBATHIE POJIBI MOATUIIA TEMHO—KAIITAHOBBIX MOYB; B 3aIaJHON
U IOr0—BOCTOYHOM 4YacTH — CpeJHE—KallTaHOBblE HOpMallbHble. B ceBEpHON M BOCTOYHOM 4YacCTH
TEPPUTOPUU PA3BUTHl KOMIUIEKCHI JIYTOBO—KAIITAHOBBIX II0YB C COJIOHLAMHM. BOKpyr o03epHOM
koioBuHbl Illankap ¥ 1O 3pPO3MOHHBIM JIOXKOWHAM BPEMEHHBIX BOJOTOKOB C(HOPMHPOBAHbI
KpYIIHbIE MACCUBBI COJIOHIIOB. Ha MOMMEHHBIX U TeppacUpOBAHHBIX ydacTKax p. /KalbIK IIUPOKO
Pa3BUTHI JIECOJNYTrOBbIE MOUYBBI. B KpaliHEel I0KHON 4YacTh TEPPUTOPUHM PACHPOCTPAHEHBI CBETIIO—
KallITAaHOBBIE COJIOHLIEBATHIE IIOYBBI B KOMILIEKCE C COJIOHIIAMM.

XIl. IIemareIpnayckuii paiioH. TeppuTopus paiioHa pacrojoKeHa B Tpeneiax IMOA30HBI
CyXMX CTelell Ha TEMHO—KAallTAaHOBBIX IIOYBAX, BKJIOYas MAJOI'yMYyCHbIE (CpeIHE—KallITaHOBBIE)
MOYBBl CTEMHOM 30HBL. B monoce TeMHO—KalITaHOBBIX IOYB, INPUYPOUEHHBIX K MPUIIOAHSATHIM
XOpOLIO JIPEHUPOBAHHBIM PAaBHMHAM B CEBEPHOW 4acTU TEPPUTOpPUHM Hauboiyiee pa3BUThl TEMHO—
KallITAHOBBIE HOPMAJIbHBIE MOYBBI, K IOTY — Ha 3HAYUTEIBHOM IUIOMIAAN PaCpOCTPAHEHbI TEMHO—
KalTaHOBbIE KapOOHATHBIE IOYBHI, HA TEPPACHUPOBAHHBIX M IMONMEHHBIX Yy4yacTKax JOJIUHBI P.
JKaiiblk TIpeACTaBIEHBl JIECOIYrOBblIE W JIYTOBO—KaIITaHOBBbIE NOYBBL. B mosoce cpenHe—
KAIITAaHOBBIX IIOYB Ha TEPPUTOPHUH PACIPOCTPAHEHBI: B 3aIIaJHOM YAaCTH — CPEJHE — KAIITAaHOBBIE
HOpMaJbHbIE, COJIOHIIEBATHl, B BOCTOYHON YacTH — CpeJHe—KalllTaHOBbIE kKapOoHaTHbIe. B monuHax
pp.Isiareipiay, unu, KanasiraliTel pa3BUTHl TyTOBO—KalITaHOBBIE, JIYTOBbIE MTOYBBI. B noimHe
p. LbIHTBIpIIay BCTpEUArOTCsl 3HAUUTENIbHBIE YYACTKH COJIOHIIOB..

XIIl. Ypansckas ropoackasi aiMUHHCTpanus. TeppuTopusi aIMUHUCTPAIIUU PACIIOJIOKEHA B
npezesax MOA30Hbl CyXHUX CTENel Ha TEeMHO—KAITaHOBBIX MOYBAaX CTEMHOW 30HBI. B ceBepHOii
YacTH TEPPUTOPUHN HAUOOJbIIEE PACTIPOCTPAHEHHUE MONYYMIA TEMHO—KAIITAaHOBBIE COJIOHIIEBATHIC
MOYBBI B KOMIUIEKCE C COJIOHLAMH, B LEHTPAJIbHOW YaCTU JIyrOBO—KAIITAHOBBIE B FOr0—3aIaHON
YaCTH — TEMHO—KalITaHOBbIE HOPMAJIbHBIE NIOYBBI, B IOTO—BOCTOYHOM YacCTH — HA NOWMEHHBIX U
TeppacupOBaHHBIX ydacTKax p. JXKaiblk mpeoliagaroT JecoyroBble MOYBHI.

7.2 MexaHM4eCKHUIi cOCTaB M0YB

Pa3HOBUJIHOCTH TOYB ONPENENSIOTCS MO MEXaHMYECKOMY COCTaBY BEPXHMX IOYBEHHBIX
TOPU30HTOB U MOYBOOOpazywomux Mnopoa. OT MeXaHMYECKOro COCTaBa BEPXHHMX T'OPU30HTOB
MIOYBEHHOTO MpPO(dUIS 3aBUCUT TEIJIOBOM, BOAHBIM M NUIIEBOM PEXUM IOYBBI, €€ XUMHUYECKUE,
¢u3nyeckre W BO3IYIIHbIE cBOiicTBa. Tak, HampuMmep, JIeTKHe CylecyaHble U IecyaHble MOYBBI
XOpOIIO U OBICTPO MPOTPEBAIOTCSI COJIHIIEM U OTTAaUBAIOT BECHOW, UMEIOT BBICOKYIO BO3J1yXO— H
BOJOIIPOHUIIAEMOCTb. B pe3ynbpTare BBICOKOM a’palyy OPraHMYEeCKHE BELECTBA PACTUTEIBHBIX
OCTaTKOB U yIOOpEHUH B TaKWX IMOYBaX OBICTPO MHHEPAIM3YIOTCS, a MPOIECcChl TyMU(UKALNH,
HAo0OpoT, ociabeBaroT. Mamnasi BIAaro€MKOCTh NPEMATCTBYET HAKOIUIEHUMI0 B HHMX BIAarM M
MPUBOJUT K BBIMBIBAHUIO 3JIEMEHTOB MUTAHUS U y10OpeHui. TsSKenoCyrJIMHUCTBIE U TJIUHUCTHIE
MOYBBl JIOJbIIE TPOTPEBAIOTCS, c€Iab0 BOAO— M BO3JYXONPOHHIIAEMBI, IUIOXO BIUTHIBAIOT
atMochepHble  ocaaku. JlydmmMu SIBISIFOTCSL TOYBEHHBIE PA3HOCTH  CPEIHECYTIIMHHCTOIO
rpaHyJIOMETPUYECKOro cocrana [76].

B ceBepHoli wactu oOnactu B mpenenax Bo3BblieHHOCTH OO6miero Ceipra M €e OTpOron
MOYBOOOPA3yIOIUMH TOPOJAAMHU SIBJISIFOTCS CHIPTOBBIE TJIMHBI OYEHb TSIKEJIOr0 MEXaHMYECKOIro
cocraBa. 3/1eCh MPeo0IIalaloT AMIOBUANBHBIE U 3ITIOBHAILHO—/IETIOBUAIBHBIE TSHKETOCYTJIMHUCTBIE
U TJIMHUCTBIE OTIOXKeHHA. B BocTO4HOI wacTtu obGsactu, B mpenenax [IpencsiproBoro ycryma,
Cpeu MOoYBOOOPa3yIOLIUX MOPOA MpeolIaialoT ApeBHEANTIOBHANIbHBIE ITECYaHble OTI0KEHUS.

K rory, B npenenax IIpukacnuiickoil HM3MEHHOCTH, MOYBOOOPA30BAaHHE IMPOUCXOAUT Ha
OTIIOKEHUAX KacnuiicKoW TpaHCIpecCHuH, IPENCTABICHHBIX B CEBEPHOM YacTH HU3MEHHOCTHU
KEJITOBATO—KOPUYHEBBIMU TJIMHAMM, 3aCOJIEHHBIMHU XJIOPUJAMH, a B I0KHOW YacTH — CYIECSMU U
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IIECKaMH, IOpPOJBI IIECUYAHOTO I'PaHYJIOMETPHUYECKOIO cOCTaBa — He3acoleHHble. FOxHas dacThb
00J1aCTH 3aloJIHeHa MacCUBAMHU IIECKOB, MOTY4YMBIIMMH Ha3BaHUe PhIH-TIecKku.

B BocTouHOI yactu obnactu, B npeaenax Ilogypanbckoro miaro mMUPOKO pacpOCTPaHEHBI
IOBUAJIIBHBIE  OTJIOXKEHMS ~ MEJIOBBIX M TPETUYHBIX  MOPOJ  TSDKEIOCYINIMHUCTOIO
IPAaHYJIOMETPUYECKOIO COCTaBa, YEPEAYIOLIUECS C AIFOBHAIBHO—CIIIOBUAIBHBIMU OTJIIOKECHUIMU,
3aJIeTalOIMMUA  Ha CKJIOHaX. Bce 53TH 1opoabl  XapakTEpU3YIOTCS PA3NIMYHOM  CTEICHBIO
3aCOJICHHOCTH U KapOoHaTHOCTH [68, 69, 74].

Ilo MexaHM4ecKOMY COCTaBy Ha TEPPUTOPUM OOJACTU BBIJEICHBI M OTPaK€Hbl HA KapTe
(pucyHok 7.3) cienyrolue pa3HOBUIHOCTH IIOUB: AUHUCIbIE U MANCENIOCY2NUHUCTbIE, STUHUCTNbLE
U MAACENOCYIUHUCTIbIE KAPOOHAMHbIE U 3ACONEHHblE, CPEOHe— U JIe2KOCY2IUHUCTble; cpeOHe— U
JlecKOCy2nunHucmyle KapOoHamuvle U 3ACONeHHble, CYnecuaHvle; necuawvle; WeOHUCmble NoYabl
[69].

Inunucmoie u masxcenocyenuHucmole pa3HOBUIHOCTH MOYB OOBIYHO TUIIMYHBI YEPHO3EMaM U
TEMHO—KAIUITaHOBbIM Mo4BaM. OHHM pacnpoCTpaHEHbl INPEUMYIIECTBEHHO Ha TEPPUTOPHUIX
3eneHoBckoro, bopuinHckoro, TackamuHckoro, ILIbIHTBIpIIayCKOro, CEBEPHOM M BOCTOYHOU
Ka3ranoBckoro, ceBepo—BOCTOYHOH U LIEeHTpaibHOM yacTu XKaHMOEKCKOro, ceBEpHOM, BOCTOUHON U
F0’KHOU YacTu TepeKTHHCKOro, B CEBEPHOM YacTh AKXKaMBIKCKOTO (omHa p. XKalbik), B ceBepo—
BOCTOYHOM yacTu KapaToOMHCKOro palloHOB U YpanbCKOM ropoICKO aJMUHUCTPALIIH.

Iniunucmole u msdicenocy2nunucmoie KapoOoOHammvle U 3aCoNeHHble NOYEbl PACIPOCTPAHEHBI
[0 BOJOpAa3A€iIbHBIM DPABHHUHAM, CIOXKCHHBIMM KapOOHATHBIMH U 3aCOJICHHBIMH TIJIMHAMU,
TSOKENNBIMU CYIVIMHKaMH. PacripocTpaHeHbl NPEeUMYIIECTBEHHO Ha TeppUTOpusx ChIpbIMCKOrO,
KasranoBckoro, BOcTouHOM yacTu TepekTHHCKOro, Ioro—3amnaaHoi yactu bopuinHckoro, ceBepo—
BOCTOYHOW M IOKHOM 4acTu AKKalbIKCKOro (mpaBoOepexbe p. JKaiiblk), CeBEpHON dacTu
boxkenopauHCcKoro paiOHOB.

bonee nerkue mo MeEXaHUYECKOMY COCTaBY IIOPOJbI cpedHe— U Ne2KOCY2IUHUCmble C
cojiepKaHueM 4YacTHll Gpu3nueckoi MmHbl 0kojo 25-30% pacnpocTpaHeHbl NPEUMYILECTBEHHO B
B Mexaypeube pp. Kaiibik, [bHrbipaay, Onentsl, Hluaeptel, Kangsiraiitel, Kapaoszen, CapbloseH,
AmplozeH. IlouBbl pacnonoxensl Ha TeppuTopusax Ka3ramoBckoro, B ceBepo—3alaHON YacTH
XanaranuHckoro, B ceBepo—3anagHoi yacTh TepeKTMHCKOro, EeHTpalibHOM YacTu ChIpBIMCKOTO,
IOTO—BOCTOYHOM  4acTH  bopwiIMHCKOro, ceBepo—3amagHOM M IOr0O—BOCTOYHOM  4acTH
[IIsIHrBIpIAYyCKOTO, CEBEPHOM YaCTH BOKEMOPAUHCKOIO PailOHOB.

Ilecuanvie MaccuBBI TIPEICTABIECHbl INPEUMYILIECTBEHHO B IOKHOM M BOCTOYHOH 4YacTH
o0jacTy JIeNbTOBBIMH M MEJIKOBOJHBIMU MOPCKUMHU oOpa3oBaHUsMH. llecuanble mouBbl (IIECKH)
pacrpocTpaHeHbl Ha TeppuTopusax bokelopaunckoro, KaparoOuHckoro, BOCTOYHOM wyacTu
AKXaWbIKCKOT0, FOT0—3anaJHOd U BOCTOYHOW 4acTu IIIBIHTBIPIIayCKOTO, CEBEpO—3anaJHON 4acTh
bopuimHCKOro, EHTPaJIbHOM 4acTH 3€JIEHOBCKOIO U B CEBEPO—BOCTOYHOM 4acTH TepeKTHHCKOrO,
F0’KHOU U I0TO—BOCTOYHOU 4acTH CHIPHIMCKOTO paiiOHOB.

LlJebHucmuvle nousbi Pa3BUTHl TNPEUMYILECTBEHHO B mpenenax Ilogypansckoro miaro,
IIOKPBITOW TOJIIEH MEJIOBBIX M TPETHUYHBIX OTJIOKEHUW, TIPEICTAaBICHHBIX B OCHOBHOM
3JIIOBUATIbHO—ICIIOBUATIBHBIME  IIEOHUCTBIMU  CYTJIMHKAMH, IOACTHUIaeMbIMU IIeOHEM (peke
IIJIOTHBIMU OpO/IaMN), MECTaMH JIECCOBUHBIMU CYTJIMHKAMM. PacnpocTpanensl
[IPEUMYILECTBEHHO Ha TEPPUTOPUAX: BOCTOYHOM YacTU TEpEeKTUHCKOro, 3amagHoOM YacTH
ChIpBIMCKOT0, 10r0—BOCTOYHOM YacTH LIIBIHTBIpIayCcKOro palioHa.
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8. OCOBEHHOCTH BO3IEJIBIBAHUSA CEJTbCKOXO3MCTBEHHBIX
KYJbTYP

8.1 3epHoBBIE KYJIbTYPbI

O3nMas nureHnna

PaitonupoBanbl copta o3umoil mnmeHunbl: JKemuyxuna IloBomxbsa, MuponoBckas 808,
Jlrotecuenc 72, KyiiObimeBka, Caparockas 90. Copra osumoii pxu: — CaparoBckas 7,
CaparoBckas 5.

EnVMHCTBEHHBIMHM TpPEANIECTBEHHUKAMH O3MMBIX KYJIBTYp B PEruoHe, 00ecrneunBarOUIMMU
rapaHTUPOBAHHOE TIOJyYEHHE CBOEBPEMEHHBIX TIIOJIHBIX BCXOJIOB W HOPMAJbHOE pa3BUTHE
pacTeHUil B OCEHHUH NEepuoJ B JIOOBIE MO YBIAXHEHUIO TOJbI, SBIAIOTCS KYJIUCHBIC M YEpHBIC
napsl. [locne ybopku npeanecTBeHHIUKA MPOBOJUTCS MOBEPXHOCTHASI 00pabOTKa MOYBBI, BHOCATCS
yoOpeHus, a TaKXKe UCIOIB3YIOTCS TePOUIUIBI I YHUUTOXKEHUS COPHSIKOB.

[IpoBeneHne MnpueMoOB MO YXOAY 3a MAPOBBIMH IMOJIAIMH MOJ O3UMbIE KYJIBTYPbl MOXET
U3MEHATHCSI M YTOUHATHCS C YYETOM MECTHBIX IIOTOAHBIX W Apyrux yciosuil. KommuectBo
00paboTOK N0KHO OBITH HE MeHee 4-5 3a Bech nepuo/l napoanusa. OHaKO 0053aTENbHO JOHKHBI
COOIII0IaThCS TaKME OCHOBOIOJIATAIOIINE TPUHIUITHI BIArOHAKOIIUTEIEHOTO U BJIArocOeperaromniero
arpoKoMILIeKca, Kak MpoBeJCHHEe OCHOBHOM JIETHE-OCEHHEW 00paOOTKH MOYBBI U COACPKAHKE Mapa
B TEYEHHUE JIeTa IO/ IMOKPOBOM MYJIBYMPYIOMIETO IMOBEPXHOCTHOTO CJIOS IMOYBBI B YHUCTOM OT
copusikoB Buzme. C mepexogoM Ha pecypcocOeperamomime TEXHOJOTUH  BO3JENIbIBAHUS
CEeITbCKOXO3SHCTBEHHBIX KYJIbTYP TPOUCXOAMT YCOBEPUICHCTBOBAHWE TEXHOJIOTUM yXoJa 3a
MapOBBIM TOJIEM, CYTh KOTOPOW 3aKJIIOYAeTCsl B 3aMEHE YacCTH MOBEPXHOCTHBIX 00pabOTOK MOYBBI
XUMAYECKUMHA WJIM TIOJHOCTBIO OTKa3aTbCs OT MEXaHHYeCKMX O00paboTOK, 3aMEHHMB HX
repouraabMu [77, 78, 79].

Cucrema ymoOpeHHH O3UMBIX KYJIBTYp CKJIAIbIBa€TCS W3 TPEX IPUEMOB: OCHOBHOTO,
MIPUIIOCEBHOTO M TMOJKOPMOK. BakHeHmmM mnpueMoM yaoOpeHHs O3UMBIX CIEIyeT CUHUTaTh
OCHOBHOE BHECEHHE B IapoOBOE II0JIe, OOECICUMBAIOIINE WX NHUTATEIBHBIMHA BEIIECTBAMU B
mpolecce Bereranuu. B mapoBoe nosue moj ocHOBHYI0 00pabotky BHocuTcs 30-40 T/ra HaBo3a. s
obecriedeHre cOATaHCHPOBAHHOTO THUTAHUS O3UMBIX B UYEPHOM WJIM KYJIHCHOM TIpax CIIEAyeT
BHOCHUTB TOJIBKO (pocdopHbie ynodpenus. Cynepdocdar B pacueTHON HOpME JTydllle BHOCUTh B TPU
Cpoka Ha paznuuHyro rnyouny: 50% HOpMBI B Hauaje mapoBaHus Ha Tiayouny 20-27 cm
IUIOCKOpe3aMU-TITyOoKopbIxIuTeNnsiMu, 30% - B IepBYI0 BECEHHIOIO KYJIbTUBAIMIO M1apa Ha TIyOUHY
8-10 cM cesNKOW-KyTbTHBATOPOM C 0O0s3aTeNbHBIM mpuKaTbiBanueM, 20% HOPMBI ¢
OJTHOBPEMEHHBIM ITOCEBOM O3MMBIX KYJIbTYp Ha TIyOMHY 3aJ€JKu CeMsiH. BakHbIM mpuemMoM B
CUCTEME y/100peHUs O3UMBIX KYJIbTYp SIBJISIETCS IPUIIOCEBHOE BHECEHUE (hocdopa.

OnTuManbHbI  CpPOK T1OCEBa O3MMBIX KYyJIbTYp HAacTylmaeT TMpH [epexoje dYepes
CPEIHECYTOUHYIO TeMreparypy Bo3ayxa +17,5°C; mepuo neTHe-0CEHHEH BereTaiu J0JMKEH ObITh
MPOAOIDKUTEIBHOCTBIO 55-60 qHEN ¢ ydeToM CpeTHEMHOTOJIETHEH AaThl MpEeKpalieHns BereTaluu,
KoTopasi Ha ceBepe obOsactu Hactymaer 18-20 okTsa0ps, Ha tore -1-5 HOAOpS; B TpeTbUX, HA
OCHOBAHHHU pPE3YyJIbTAaTOB IOJEBBIX ONBITOB. B ceBepHOM uyacTH 001acTH K MOCEBY O3MMOM
MIICHUIIB! TIPUCTYTIAIOT BO BTOPOIl MOJIOBMHE aBI'YCTa, @ 03UMOM P’KHU B IEPBOM TOJIOBUHE MeCsIIa, a
B IOKHBIX paifOHaX ONTHUMAaJIbHBIE CPOKH ITOCEBA 03UMBIX HacTynaroT Ha 10-14 qHeil mo3xe.

Ha 49ucThIX MONSIX ¢ BRIPOBHEHHBIM XJIEOOCTOEM MPUMEHSETCS TPSIMOEe KOMOMHHPOBaHUE, a
IIPU HEPAaBHOMEPHOM CO3PEBAaHUU U MU OOIbIION XJIeOHON Macce — pa3jienbHas yoopka.

SlpoBas meHuna

B 3ananno-Kazaxcranckoii obnactu Hanbosiee MepCHeKTUBHBIMU COPTaMU MATKas MIIEHHIIA
— Opan, Caparosckas 42, AnsOuaym 28, AnsOuaym 31, AnsOumym 32, Bosroypanbckas,
Kazaxcranckas 17, lllopranaunckas 2007; Teepaas nmenuna — Kapramna 69, Cpetnana.

JIyqmiM NIpeaiIecTBEHHUKOM /ISl SIPOBOM IIIEHUIIBI B PETUOHE SIBISAETCS YUCTBIA Map, HO
ero >(QeKxTuBHEE HCMOIb30BaTh IOJ O3UMbIE KYJIbTYphl. SIpOBYIO MIIEHUIY PEKOMEHIOBAHO
BbICEBATh B CEBOOOOPOTAX IOCIE O3MMBIX, MPOMAIIHBIX, 3€pHOOO00OBBIX KYIBTYp, OIHOJETHUX
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0000BO-3JIaKOBBIX CMECEii W MHOTOJIETHHX TpaB ¢ paHHMM moabemoMm tuiacta [80, 81]. IMocme
O3MMBIX IIPEIIECTBEHHUKOB CHUKAETCS 3aCOPEHHOCTh ITOCEBOB, UTO MpociexuBaercs B 85% et u
[10Ka3aTelb YCTOWYMBOCTH IIPOJYKTUBHOCTH SIPOBOM MILIEHUIIBI 3/1€Ch HECKOJIBKO BBIIIE, YEM IIPU €€
IIOBTOPHOM  BO3JeNbIBaHMU. HyT Kak NpeIIecTBEHHUK MMEET NPUMEPHO OJUHAKOBYIO
5p(PEKTUBHOCT € O3UMBIMU KYJbTYpaMH, Oyaromapsi CnocoOHOCTH YBEJIWYHMBATH B II0YBE
coJiep>KaHue a30Ta.

Cucrema OCHOBHOM OOpa0OOTKHM TOYBBI XOTSA M AU(P(GEpEeHIUpPYETCs B 3aBUCUMOCTH OT
IPEJIIECTBEHHNKA, 3aCOPEHHOCTH, arpo(QU3MYeCKUX CBOMCTB TOYBBI UM  CKJIAJbIBAIOLIUXCS
IIOTO/IHBIX YCJIOBUM KO BPEMEHHU €€ IPOBEICHMS, HO OCHOBAaHA Ha BCHAILIKE WU IUIOCKOPE3HOM
peixjieHnn Ha 25-27 cM. B 4 W 5 MOJMHBIX 3€pHOMAPOBBIX CEBOOOOPOTAX PEKOMEHAYETCS IO
BTOPYIO KYJIBTYPY SPOBYIO MIIECHUIY MPOBOANTH, INIYOOKYIO IIOCKOPE3HYI0 00paOOTKY MOYBHI U
TOJBKO B TOABI C 3aCyLUIMBBIM IOCIE€yOOPOUYHBIM IEPHOAOM Ha TEMHO-KAIUTAaHOBBIX I1OYBAX
TSOKEJIOTO MEXaHWYECKOT'O COCTaBa CUMTACTCS I1Iesieco00pa3sHbIM yMEHbLICHHE TiyOuHbl 10 12-14
cm [82].

B ocHOBY pecypcocOeperaromux TeXHOJOTHHA A1 TEMHO-KAIITAHOBBIX M KAIITAHOBBIX I10YB
3anagHoro KazaxcraHa MOJIOKE€Hbl MHHHMMANIbHbIE MYJIbUUpPYIOIIME U O€30TBajibHbIE OCEHHME
00paboOTKM MpH TOATOTOBKE MOYBHI MAPOBBIX IMOJIEH W 310K MOJ SPOBBIE 3€PHOBBIC KYIBTYPHI,
HCIOJIb30BaHUE JUISl TOCEBA KOMOMHUPOBAHHBIX TIOCEBHBIX arperaros.

s MUHHUMAJIBHON 00paboTKu ITOYBBI HCIIOJB3YIOTCSA KOMOMHUPOBaHHbIE
I0YBOOOpaOATHIBAIOLINE arperarsl, KyJIbTUBATOPHI-IJIOCKOPE3bI, TSXKENble MPOTHBOIPO3UOHHBIE
KYJIbTUBATOPBI Pa3IMYHBIX MOIU(DUKAIUH.

BecHoli BMECTO MHOIOKpaTHBIX MPOXOJOB IO MO0 s INPOBEACHHS OOpPOHOBaHUS,
KyJlbTUBAllUM, II0CEBA W IPUKATBIBAHUSA OTAEIBHBIMHU CEJIbCKOXO3SIMCTBEHHBIMH MAallMHAMHU
IPUMEHSIOTCSI KOMOMHUPOBAHHbIE TIOCEBHbBIE MAIIMHBI.

Y CcTaHOBIIEHO, YTO HA TEMHO-KAIITAHOBBIX NOYBaX Hanbosee F3PPeKTHBHB 00paOOTKU MOYBBI
C COXpaHEHHEeM CTepHHU. Menkue OceHHHE OOpabOTKH JIydllle BBINOJHATh KYJIbTUBATOPAMHU-
TUTOCKOPE3aMH ¥ TIOCKOPE3aMHU-TIYOOKOPBIXJIUTEISIMUA, a TOCEB MO TakuM (poHaM NPOBOAMTH
CTEPHEBBIMH CESIIKAMHU.

[TonoxxurenbHbIe pe3yabTaThl OT MUHUMAJIBHBIX 00paOOTOK MPOSIBISUIMCH U B TOJbl ¢ OoJiee
CHJIbHBIM OCEHHHM ITPOMaunBaHUEM, TOT/Ia KaK «HYJIEBbIe» 00pabOTKH MpH BeicoTe cTepHH B 10-12
CM HECKOJIBKO CHMKAIIM YPOXKAWHOCTh SPOBOM MIICHUIIBI. BaKHEWIIMM KPUTEPHEM NOBBIIICHHUS
3G HEKTUBHOCTH «HYJIEBBIX» 00paOOTOK SBISETCS HAJIMYME Ha IOJE BBICOKOTO Cpe3a CTEpHH.
Crepnst BbicoTOH 25-30 ¢M UrpaeT B JaHHOM Cllydyae HE TOJIbKO CHETOHAKOMHUTEIbHYIO POJib, HO U
CHIJKaeT IIyOMHY NpoMep3aHHs MOYBBI, oOecrieuyuBas ee Oosiee paHHEe OTTAaUBaHHME U Jydllee
BIIUTHIBAaHHUE TaJIbIX BOJI.

Takum  oOpa3om, 00paboTka TOUYBBHI  MOJ  SIPOBYIO  MIIEHUIy  MpUOOpeTaer
muddepeHpoBaHHbIi xapaktep. [Ipy HanuuuM nmpeaecTBeHHUKa CIOCOOHOIO OCTaBUTh IOCIIE
ceOs1 BBICOKHI cpe3 cTepHHU (03MMBIE U sIpoBast MIIEHULIA 110 Tapy, a Takxke Jro0as Apyras KylabTypa
nociyie OIaronpusATHBIX JIET BEreTalyy) BO3MOXKEH OTKa3 OT MPOBEACHHUS OCHOBHOW 00pabOTKu
noyBbl. B oCTalbHBIX cilydasx SPOBYIO MIIEHHUIy HEOOXOIMMO BO3JENbIBaTh 110 MHUHUMAJIbHON
TEXHOJIOTUH.

OcHoBHas 11032 ¢ochopa BHOCUTCS B MapoBOE IOJe B pacueTe Ha oOeCreyeHHe MM BCeX
KYJIbTYp Bbl ceBooOoporte. [Ipu pazMenienun sipoBoii MIIEHUIIBI 1O 3501 HE0OOXOIMMO MPUTTOCEBHOE
BHeceHHe Nio-20 P10-20 B 3aBUCMMOCTH OT MpenAlIeCTBEHHHKA M YAAJICHUs KyJIbTypbl OT Mapa.
A3OTHBIE yIOOpEHUsI PEryaupyloT pOCT BET€TaTUBHON MAacChl, OMPEIEIAIONEed YpOBEHb
YPOXKaifHOCTH, MOBBIMIAIOT KAYECTBO 3€pPHA, HO JUIS 3TOTO OHH JOJIKHBI OBITH COANaHCHUPOBAHBI C
bochopHBIMU yTOOPEHUSIMHU.

OnrtuManbHas HOpMa BbICEBA SPOBOM MIIEHUIIBI 3aBHCUT OT BJIaroo0eCHeueHHOCTH MOJsS U
criocoba nocesa. [Ipu moceBe 1Mo 0TBaNbHOM 3501 IUCKOBBIMH CEsUIKAMH HOPMa BBICEBA COCTaBIISET
2,7-2,8 MIJIH. BCXOXXMX ceMsiH Ha rekrap. [lo muiockope3Hol 3s0M, Ie NMOCEB MPOU3BOAUTCS
CTEPHEBBIMH CEsUTKaMH, HOPMa HECKOJIbKO HWXe — 2,5-2,7 MIIH. Ha TeKTap BCXOXXHUX CEMsH.
3anepxKKa ¢ MOCEBOM SIPOBOM IMIIEHUIIBI HEOOXOUMa MPU BBICOKOW 3aCOPEHHOCTH MaJIOJIETHUMU
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COpHSIKaMH, OCOOEHHO OBCIOTOM. B 3TOM ciydae mpoBoasTcsi 1-2 mpeamnoceBHbIC KyIbTUBAIUU U
MIOCEB CTEPHEBBIMU CESITKAMHU.

['mybuna moceBa 3aBUCUT OT YBIAXXHEHHUs IMOCEBHOIO CJIOSl, IOTOJHBIX YCIIOBUM, KauecTBa
MOCEBHOTO Marepuaja U Ipyrux yciaoBud. ONTUMAaIbHON TIYOMHOM 3aJeKH MOXHO CUUTATh S5-6
CM, a IpH HEOOXOIMMOCTH JIOIYCKAETCS €€ YBEIHMIeHUE 10 7-8 CM.

Y6opka ypoxas SBISETCS 3aBEpLIAIONINM ITAllOM BO3JEJIbIBAHUS SIPOBOM MIIEHUIIBI, U OHA
JIOJDKHA BBITIONHSITHCS B ONTHMANIbHBIE CPOKHU, 03 MOTeph, 00ECIeUunBaTh COXPAaHHOCTh KAayeCcTBa
3epHa. [IpsmMbIM KOMOMHHpPOBaHMEM pPEKOMEHIYeTCs YOHpaTh MIIEHUIy MpPU PABHOMEPHOM
CO3peBaHMHU U (pa3y MOJHOW CIIEIOCTH 3epHa, a TAK)KE MOCEBBI MPEXK/IE BCETO YUCTHIE OT COPHSKOB,
0e3 moJroHa, HU3KOPOCIbIe WM H3pekeHHble. OAHAKO 3a4acTyl0 3TOTO HE MPOUCXOAUT B BUAY
CHJIBHOTO 3aCOpPEHHS NOCEBOB copHsKaMu. [1o3Tomy 3auacTyio mpumensiercs aByx(dasnas yoopka.
B ¢a3ze BockoBo#i crienocTu spoBasi MIICHHUIIA CKAIIUBAETCS B BAJIKU C MOCIEAYIOIIMM 0JI00POM U
obMoitoToM 3epHa. K ckammBanuio x1e00B MPUCTYIIAIOT MIPH BIIAXHOCTH 3epHA 35%.

SAumennb

B 3ananno-Kazaxcranckoii obnactu paiionupoBansl copta: Jonenkwuii 8, Unek 9.

JlyqmiiMy TpeIIecTBEHHUKAMHU SUMEHsI SBJIAIOTCA: O3MMBbIE IO Tapy, IIpOIAlIHbIE,
3epHOO00O0BEIE.

Cpennue cpoku nocesa: | npupogHo-KIMMaTH4ecKas 30Ha — 25 anpeds - 5 mas; 2 npupoHo-
kiumarndeckas 30Ha — 20-30 anpens; 3 npupoaHO-KIMMaTHYecKas 30Ha — 15-25 anpens.

OcHOBHYI0O 00pa0OTKY TMOYBHI MO 3€pPHOPYpaXKHBIE KYJIBTYPHl CJIEIyeT IPOBOAUTH
IUIOCKOpe3aMU-TI1yOOoKopbIxJinTensiMU. CpOKH NMPOBEJEHHUS OCHOBHOM 0OpaOOTKU MOYBBI JOJKHBI
OBITH PAaHHUMH, YTOOBI 00ECIIEUNTH JTydIllee HAKOIUICHUE BIIATU €Ille B OCCHHUH MEPHOJ U TOJIHEe
YHUYTOXXUTh COpPHbIE pacTeHUs. B ycloBHSX BIaKHOIO OCEHHEro IMepuoja W NMpH HU3KOW CTepHe
IIPEIIOYTEHUE CIIEAYET OTJaBaTh MUHUMAaJIbHON 00pabOoTKE MOUBHI.

B cyxyioo oceHp 1enecoo0pa3HO OT OCHOBHON OOpaOOTKM IOYBBI OTKAa3aThCsl BOOOLIE.
Hanuuue BBICOKON CTEPHM IOJIOKUTEIBHO PELIAET BONPOC BIJIANOHAKOIUIEHHMS] IMPH HYJIEBOI
00paboTKe MOYBBI IIPU JHOOOH CTENEHH YBIAXXHEHUS OCEHHETo Mepuojia U INyOuHbI IPOMaynuBaHUs
MIOYBHI MIEpe]l YXOJ0M B 3UMy. B 1aHHOM ciyyae MpoucXOJuT MaKCHMallbHasi SKOHOMHUS TPYAOBBIX
Y IPOM3BOJICTBEHHBIX PECYPCOB.

Eciu B pamkax TpaJWIMOHHON TEXHOJOTMU OOPOHOBAHHE IOYBBI SBJISETCS 00S3aTEIIbHBIM
JJIEMEHTOM TEXHOJOTMH, TO B YCJIOBHUAX MHHHMMAJIbHOW M HYJIEBOM TEXHOJOTHHU 3TOT arpolpueM
HOCHUT (paKyJbTaTUBHBIM XapakTep. MynpUupyIOmUil CIONH U3 pacTUTENbHBIX OCTaTKOB (cojoMma
yporKasi U MOKHUBHBIE OCTaTKH OT MpPeIIeCTBEHHUKA) Ha/IeXKHO 3aIUIIAET MOYBY OT MCIApPEHHUS.
BopoHoBaHue cienyeTr npoBOAUThH TOJIBKO B TOM Ciydae, KOI/la pacCTUTENbHBIX OCTATKOB (COJIOMA,
M10JIOBA) MMEETCsI HE3HAUUTEIbHOE KOJIMYECTBO (ITOCIIE HEYpOKAHOIo rosia).

Tax kax ocHOBHOE ocpopHOEe ynoOpeHue cielyeT BHOCUTh OJHOKPATHO Ha MapOBOM IOJIE B
pacuere Ha BCIO POTALMIO CEBOOOOPOTA, TO MOJ SYMEHb MPU MOCEBE MOXKHO OIPaHUYUTHCS N15-20
P1s-20.

CemeHa suMeHsl JUIsl MpOpacTaHus TPeOYIOT HEOOJIbIIUX MOJOXKHUTEIbHBIX TEMIIEparyp, a
BCXOJIbl BBIHOCST 3aMOpPO3KH, MOATOMY JJsl KYJIbTYp HPUHATHI paHHUE Cpoku moceBa. Hopma
BBICEBA SYMEHS B XO3SIICTBAX MEPBOM M BTOPOW NMPUPOJHO-3KOHOMMUYECKHUX 30H COCTaBIIsET 2,5-
2,7, a B TpeTheid — 2,3-2,5 MITH. BCXOXKHUX CeMsH Ha 1 ra.

[IpsiMbIM KOMOMHUpPOBaHHEM YOUpPAIOT HHU3KOPOCIBIHA, M3PEKEHHBIH, BBIPALIMBAEMbIH Ha
HEeOOJIBIINX MOJSAX SYMEHb IIPU €r0 PAaBHOMEPHOM CO3PEBaHMH, C1a00i 3aCOPEHHOCTH TIOCEBOB, O€3
MOJIrOHOB. YOOPKY HAYMHAIOT MPU HACTYIUIEHUH MOJHOM CIENIOCTH 3epHa. Pa3znensHbIM criocobom
yOUparoT KyJabTypbl Ha OONBIINX MOJSAX MPU YCTOWYMBOM OJarompUsTHOM Moroje, 3aCOPEHHOCTH
MI0CEBOB, HAIMYHMH TOJITOHA, HOPMAJILHOU T'YCTOTE U BBICOTE CTEOJIECTOSI.
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Ogec

PaitonupoBanbl copta oBca — MupHblid. s OBca JydlIMMHU MOPEANIECTBEHHUKAMH TAKXKE
SBIISIIOTCSL O3UMBIE, MIPOTMAIIHBIE U 36pHOO00OBBIE, HO M KaK SYMEHb, OH SIBJSICTCS 3aMBIKAIOIICH
KYJIbTYPOH B CEBOOOOpOTaX.

OBec MeHee TpeOOBaTENbHBINA K MOYBEHHBIM YCIOBHUSAM, YTO OOBACHSIETCS XOPOIIO Pa3BUTON
KOPHEBOM CHCTEMOM M BBICOKOM €€ YCBOSIIOIIEH CITOCOOHOCTHIO. XapaKTEPHOU 0COOCHHOCTHIO OBCA
SBIISICTCS JUTMTENIBHBIA MEPHOA TMOCTYIUICHHUSI B PACTCHHE MUTATEIbHBIX BeulecTB. OBeC 0cOOEHHO
pearupyeT Ha BHECEHUE a30THBIX yH0OpeHHil, HO He0OXOIUMO MMETh B BUIY, YTO B YCJIOBHSX
3aCyXH{ YBEJIIMUEHUE BET€TaTUBHOM MacChl YaCTO IIPUBOJUT K CHUIKEHUIO JI0JIM 3€pPHA B HEH.

CpenHue cpoku mocesa: 1 npupogHO-KIMMaTHYEeCKast 30Ha — 25 amnpens - 5 Mas; 2 IpUpOIHO-
kumarndeckas 30Ha — 20-30 anpenst; 3 npupoaHO-KIMMaTHYecKas 30Ha — 15-25 anpers.

OBec 0cOOEHHO pearupyeT Ha BHECEHHE a30THBIX y10OpeHul, HO He0OOX0IMMO UMETh B BUJY,
YTO B YCJIOBUSIX 3aCyXU YBEJIMYEHHE BET€TaTUBHOM MacChl 4acTO MPUBOAUT K CHMXKEHHIO JI0JIU
3epHa B HeH. [loaTomy i oBca cielyeT NPUMEHATh Takue >K€ J103bl yIoOpeHuil, Kak WU ais
STUMEHSI.

CeMena suMeHS W OBca [JJs MpopacTaHus TPeOYIOT HEOONBbIINX MOJOKHUTEIbHBIX
TEMIIEpPATyp, a BCXOJbl BBIHOCAT 3aMOPO3KH, MOATOMY JUIsl KYJIbTYp HpPHUHSTHl PaHHUE CPOKU
noceBa. Hopma BbiceBa OBca, KOTOPBIM pacnpoCTpaHEH Ha mepBoil 30He, 2,8-3,0 MIIH. BCXOXKHUX
ceMsiH Ha 1 ra.

[IpsiMbIM KOMOMHHpPOBAaHUEM YOMPAIOT HU3KOPOCIBIM, W3PEKEHHBIH, BBIpAIMBAEMBIN Ha
HEOOJIBIINX TOJSX OBEC NPU €r0 PaBHOMEPHOM CO3PEBAHWHU, CIa0OW 3aCOPEHHOCTH IOCEBOB.
YO60pKy HauMHAIOT NMPU HACTYIUICHUH MOJHOW CIHENOCTH 3epHa. Pa3nenbHbiM ciocobom yOuparoT
KYJIBTYpBl Ha OOJBIIUX TOJAX NPU YCTOMYMBOW ONAarompHsITHOW MOTO/E, 3aCOPEHHOCTH TOCEBOB,
HAJIMYUU TIOJrOHA, HOPMAJILHOM I'yCTOTE U BBICOTE cTebsiecTost oBca He MeHee 60 cM.

IIpoco

B oGnactu paiiorupoBansl copta mpoco: CaparoBckoe 3, Caparockoe 10, Ypanbckoe 109,
Spkoe 7.

JlyqmmM npennecTBEHHIKOM MPoca B TIOJIEBBIX CEBOOOOPOTAX SBISIOTCS O3UMBIE KYJIBTYPHI.
Kpome Toro, mcciepoBaHusl MOKa3bIBAIOT, YTO 3aMeHa SPOBOW MIIEHMIBI MPOCOM B 4-IOJILHOM
MOJIEBOM CEBOOOOPOTE C O3UMBIMHU KYJIBTYPaMH I10 TApy YBEIUYMBACT BBIXOJ 3€pHA ¢ | ra mamrHu
Ha 0,8 11/Ta ¥ mokazaTenp YCTOHYUBOCTH MPOAYKTUBHOCTH Ha 7%.

[Ipoco caMo sBIsE€TCA XOPOLIMM IIPEAIIECTBEHHUKOM. Pa3MelleHHOe TpeThell KyJIbTypou
nocje napa, oHO (OpMHUPYET BBILIE YpOXKAMHOCTb, YeM BTOpasl KyJbTypa — MIIEHHUIA, TIPU 3TOM
OCTaBJIsI0 Tocye ce0si B METpOBOM ciioe 1ouBbl Ha 20-30 MM GoJibIiie MPOTyKTUBHOM BIIary.

ITpoco Hanbosee OT3bIBUMBO Ha AU PEepeHIIMPOBAHHBIN MOAX0]] K OMpPEIEIICHUIO TPUEMOB U
croco00B OCHOBHOM 00paboTkH MoYBEL. B monasisionieM O0IbIINHCTBE JIET IPEUMYILECTBA UMEET
menkas (12-14 cm) miuockope3Has oOpaboTka MOYBBl M Bemamika (25-27 cM), O CpaBHEHUIO ¢
IyOOKOM TIIOCKOpE3HOM 00paboTkoit Ha 25-27 cMm.

[TpeumymiecTBO Menkoil MIOCKOpe3HOH 0OpabOTKM IMOYBBHI MO MPOCO COXPAHSAIOCh KaK B
paspese BIaKHBIX, TaK U CyXUX JIET.

OcHoBHas 11032 ¢ochopa BHOCUTCS B MapoOBOE IOJIE B pacyeTe Ha OOecledeHHne UM BCEX
KyIbTyp B ceBooOopote. [Ipm pa3MemieHuH mpoca MOcCie O3MMBIX JOCTATOYHO IPHITIOCEBHOTO
BHeceHus N15P15 s obecnieueHust yCKOPEHHOTO POCTa M pa3BUTHS PACTEHUHN B MEPBBIE MEPUOIbI
xu3HH. [Ipoco sBiseTcst oMHO 13 Hanboiee OT3PIBUMBBIX KYJIBTYP Ha ATOT CIIOCOO BHECEHHUS.

OcHoBHOI 00pa0OTKe MOYBHI JODKHA MPEAIIECTBOBATh MOBEPXHOCTHAS JUIS 3a/I€IKH CEMSH
COPHSIKOB B TIOYBY, PHIXJICHUH BEPXHETO CIIOSI U COKPAIIIEHUS ITOTEPh BJIATH.

BriceBaloT mpoco psAIOBBIM CIOCOOOM, Kak IPaBUJIO, CTEPHEBBIMH CEsUIKAMHU, KOTOpBIE
Jy4dnie, 4eM JMCKOBBIE 3aJ€NBIBAIOT CEMEHA BO BIIAXHBIM CJIOW MOYBBL. Jlydmme pe3ynabTaTel
MOJIy4yaloTcs MpU IoceBe KylbTyphsl B mporperyto a0 — 10-12°C mouy. Ilo kanenmapHo 3TO
MPUXOAUTCS HA KOHEI ITEPBOM - HAYaJI0 BTOPOM IE€KaIbl Mas.
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B 3acyuuiuBeie To1bl POCO CAEAYET BHICEBATh PAHBLIE, & BO BIIAXKHbIE, C XOJIOAHON BECHOM -
no3xe. boyee uncTeie OT COPHSAKOB y4acTKU HEOOXOAMMO 3aceBaTh B MEPBYIO ouepenb. BaxHo He
JIOTYCKaTh pa3pblBa MEK1y MPEANOCEBHON KYJIbTUBALIMEH U CEBOM.

HopwMma BpiceBa 3aBUCHUT OT MOYBEHHO-KJIIMMAaTHYECKUX YCIOBHIA, CPOKOB U CIIOCOOOB MOCEBA.
Pexomenayercs B nepBoii IpUPOIHO-3KOHOMUYECKON 30HE BbICEeBATH 2,0-2,2 MIIH. BCXOXKUX CEMSIH
Ha I'eKTap, BO BTOPOU U TPETheN — HECKOJIBKO MEHBIIE.

Jljis mosrydeHus: HOPMAJIBHBIX BCXOJIOB Mpoca OOJBINOe 3HAYCHHE UMEET IIIyOMHA 3aJIeIKU
cemsiH. Jlydie 3a7enbiBaTh ceMeHa Ha TiyOuHy 5-6 cM. Ilpu nepechixaHuu BEpXHHUX CIIOEB IMOYBBI
CEeMEHa MOYKHO BBICEBaTh Ha TIIyOuMHY 7-8 cM. Bce cemeHa JNOMKHBI MOMACTh BO BIIAXKHBIA CIION
MOYBHI ¥ B 3aBHCHUMOCTH OT TOTO, Ha Kakoi IiyOMHE OH pPacIOJIOKEH, YCTaHaBIMBAeTCs TiyOuHa
3a/1eIIKU.

OcHoBHO# cnioco® yoopku — pa3aenbHblid. [Ipoco ckamimBaeTcsi B BaIKU 3a TPU-UYETHIPE THS
JI0 HACTYIUICHUSI TIOJIHOM CIEJIOCTH OCHOBHOM MacChl METEJNIOK, KOTJa 3€pHO B HHX CO3PEBAacT Ha
80-85% u Bna)xHOCTH He IpeBbIIaeT 26-28%. OOMOIO0T 3epHa HAYUHAIOT MPH BiIakHOCTH 15-17%
Y 3aKaHYUBAIOT 34 TPU-TISITH THEH.

8.2 3epH00000BBIE KYJLTYPBI

Hyt

PaiionnpoBannsie copta: FO6unelinslii, Bonrorpanckuii 10.

Jlydmue npeniiecTBEHHUKH Uil HyTa — O3UMBbIe KYJbTYpBbI, BO3JENbIBAEMbIE IO Mapy U
SPOBBIE 3€pHOBBIE TOCIE O3UMBIX. B ceBOOOOpOTaxX OH SBIAETCS TMOYBOYIYUIIUTEIEM M MOXKET
HCIOJIb30BATHCS KaK pa3/eUTeNb sIPOBBIX 36PHOBBIX XJI€00B.

Hyt u cam siBisieTcst XOpOIIMM IpeamecTBeHHUKOM. OTHAaKoO He CIeyeT CeATh HYT 10 HYTY
(unmu  gpyrum O0OOBBIM KyJIbTypam), 4TOOBI H30€kKaThb BO3MOXKHOCTH IOPaKEHUS KOPHEBOM
THUJIBIO.

OcHoBHast 00paboTKa MOYBHI [10J] HYT IPOBOIUTCS Ha Ii1yOuHy 25-27 cm. [Ipu Oe3oTBaibHOM
criocobe 00paboTKH YBEITMUMBACTCS COJIEPKAHKE BIard B IOYBE, TaK KaK yOOpKa 03UMBIX Ha Ooliee
BBICOKOM Cpe3e 0OecreuuBaeT yBEJIMYEHUE CHEroBoro MokpoBa. Bcmamika nenecooOpasHa mpu
BBICOKOW 3aCOPEHHOCTH KOPHEBHUIIHBIMU COPHSKaMHU. B 3TOM citydae eii JomKHa Mpe/IIecTBOBaTh
MOBEPXHOCTHAs1 00pabOTKa TUCKOBBIMHU OPYAMSIMM JUISl pa3pe3aHusi KOPHEBHIL HA MEJIKUE OTPE3KH.
3aMeHa BCIAIIKH WX TITyOOKOTO TUIOCKOPE3HOTO PHIXJICHHS TOYBHI IO/ HYT B KadecTBE 350JeBOU
00pabOoTKM HA MUHUMAJIbHYIO HE CHIDKAET MPOJYKTUBHOCTB 3TOM KYJIBTYpHI.

Hyt xopomio ot3piBaercst Ha ynoOpeHusi, ocooenno ¢ocdopuseie. [Ipu BHeceHUn B mapoBoe
nojie HaBo3a U (ocopHBIX yHOOpeHHH Ha BCIO POTALMI0 CEBOOOOPOTA, MOJ HYT JOCTaTOYHO
BHecTH Tipu TioceBe Pio1is. B kauectBe QocdopHOro ymoOpeHus Jydine HCIOIb30BATh
MOJIMOICHU3UPOBAaHHBIN cynepdocdar, yCHINBaIOLUINI CHMONOTHYECKYIO (PUKCAIHIO a30Ta.

Hyt 60omnee TpeboBareneH K Tely, 4eM ropox, 0COOEHHO B (ha3ax IBETCHHS U CO3PEBAHUSI, HO
U yCTOMUUB K 3aMopo3kaM. Hannyumas Temneparypa mouBsl st ObICTPOTO MPOpPAcTaHUS CEMSIH U
MOJTyYEeHHUS IPYKHBIX BCX0JI0B - 6-8°C Tema. [ToaToMy moceB HyTa MPOBOAUTCS B PAaHHUE CPOKH B
KOHIIE CeBa SUMEHS, OBCA M SIPOBOM MIIEHUIIBI. 3ama3ablBaTh ¢ IOCEBOM OIACHO, TaK KaK CEMEHa
TpeOyIOT MHOTO BJIArH JUIs IPOPACTAHUS.

Hopma BbiceBa auddepeHuupyercs B 3aBUCUMOCTH OT KPYHMHOCTH CEMSH M CTEMEeHU
yBJIQXKHEHUS MOYBHI nepes noceBoM. [1o rogam konedraercs ot 0,7 1o 0,8 MIIH. BCXOKHUX CEMSH Ha
rextap uian 200-235 kr/ra. [ToceB HyTa IPOBOAUTCS CTEPHEBBIMHU CESUIKAMHU Ha INIyOUHY 6-8 cM.

B cucreme mep mo yxomy 3a HyTOM OOJblLIOE€ 3HAYeHHE HMEET NPOBEACHHE 0- U
MOCJIEBCXO0/I0OBOr0 OOPOHOBAHHUSA. DTOT arponprueM YHUUTOXKaeT MAacCOBBIE MMPOPOCTKU MaJIOJIETHUX
COPHSIKOB U pa3pylllaeT MOYBEHHYIO KOPKY, €CJIM OHA 00pa3yeTcs Mociie BhINalaloluX 0CaIKOB.

[Ipy omHOBpEMEHHOM CO3pEBaHUM HyTa yOOpKa MPOBOAUTCS HPSAMBIM KOMOMHMPOBAHHUEM.
Ecnu moceBbl cuibHO 3acopeHbl W HaOJIOJAeTCs PACTSAHYTOE CO3pEBAaHUE CEMSH, MPUMEHSETCS
pa3znenbHas yoopka. CkallnBaHUE MPOBOIMUTCS MPH MOXKEITEHUH OONBIIMHCTBA O0OOB B TeueHHE
Tpex-ueTbipex aHed. [logdop m 0OMONOT BaJIKOB HyTa MPOBOMAT IMPH BIAXHOCTH 3epHa 16-20%.
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3epHO U3-TI0J] KOMOaiiHa HEOOXOIUMO Cpasy K€ MOJABEPrHYTh MEPBHUYHONW OYUCTKE Ha TOKY, BO
n30ex)aHue MOTEPU X BCXOXKECTH BCIIEICTBHE BBICOKOI I'MIPOCKOIMYHOCTH.

8.3 Macian4HbI€e KYJbTYpPbI

TI'opunua

B o6mactu paiionuposansl copra: BHUMMK 11, Pymiena.

[Tox ropuuIly OTBOASTCS 1O BO3MOXXKHOCTH YHCTBIE OT COPHKOB mouis. [Tockonbky B obmactu
NPAaKTUKYETCsS TMOCEB IIOJ IOJYHNOKPOB TOPYMIBI MHOTOJIETHHX TpaB, TO OCHOBHas 00OpaboTka
MOYBBI TI0J] TOPYUILY JTOJKHA TPOBOJUTHCS IUTyraMH Ha TIyOMHY MaxOTHOTO ropu3oHTa. B ciyuae
[I0CEeBa TOPYHIIBI B YUCTOM BUI€ OCHOBHYIO 00pabOTKY 3510 MO’KHO IIPOBOJUTH INIOCKOPE3aMH.

[IpennoceBHast 00pabOTKa TOYBBI 3aKIIOYACTCA TJIaBHBIM 00pa3oM B paHHEBECEHHEM
OOpOHOBAaHUM 110 Mepe MOCIIEBAHUS ITOYBBL. ['OpUnIla CHIIBHO MOBPEXIaeTCsI BpeAUTeIIMu. B cBsa3n
C 3TUM HEOOXOIMMO MPEIYCMOTPETh 00pabOTKH e€ mecTUIMAaMu 2 pasa 3a BereTanuo. Y 0opka
TOPYHIIBI TPOBOAUTCS pa3iesbHbIM criocoboM. [Ipu moOGypenun 2/3 OCHOBHOW MacChl CTPYYKOB
ropyYMlia CKalIMBaeTCs B BAJIOK, BBICOTA CPE3a IIPU ITOM MOXKET COCTaBIATH 18-20 cMm.

Hamnyummii cioco6 moceBa — moceB ¢ Mexaypsapsimu 30 cM 1 HOpMoii BbiceBa 2,0 MIIH.
BCXOKHMX CEMSH Ha TeKTap. B BECOBOM OTHOIIEHHWH 3TO cocTaBisier 6-7 kr/ra. OnTuManbHas
rimyOuHa 3anenku ceMsH 4-5 cm. [lepea moceBoM MOXKHO BHECTH aMMO(OC WIIM HUTPOAMMO(OC U3
pacuera 10-12 kr/ra peiictByromero BemectBa (ocdopa. Ilocme moceBa 00s3aTeTbHBIM
arporpHeMOM SIBIISICTCS IPUKATHIBAHUE.

l'opunia CUIBPHO MOBPEXKIACTCS BPEAUTEISIMU. B CBSI3U € 3THM HEOOXOJMMO MPETYCMOTPETH
00paboTku e€ mecTUlUAaMH 2 pa3a 3a BereTaluo. JIydmmM npueMoM 3aiuThl MOJIOABIX BCXOI0B
OT BpenuTeNell sBisieTcsl 3a0iiaroBpeMeHHasi MHKPYCTalUsl CeMsH ropuuipl. Takas oOpaboTka
obecrieunBaeT 3alIUTy HE TOJBKO CEMSH, HO M MOJIOJBIX pacTeHHi B TeueHue 45 mHeill mocie
BCXOJIOB.

Y0opka ropuuiisl MpOBOIUTCS Pa3aeibHBIM criocoooM. [Ipu noOypennn 2/3 0CHOBHON MacChl
CTPYUYKOB FOpYMIIAa CKAIIMBAETCS B BAJIIOK, BBICOTA CPE3a IIPU 3TOM MOXKET cocTaByATh 18-20 cm.

IHoacoHeyHUK

B oGnactu paitonupoBans! copra: Ockui, Ksiit.

Cpennue cpoku TmoceBa: | NpUPOMHO-KIMMATUYecKass 30Ha — 9-15 mas; 2 mpupoaHO-
KJIIUMaTH4Y€ecKas 30Ha — 25 anpens - 5 Mas; 3 npupogHO-KIMMaTH4ecKas 30Ha — 25 anpens - 5 mMasl.

Jly4mive npeAmecTBEHHUKU /sl MOACOTHEYHUKAa — O3UMbIe, UIYIUE [0 YUCTHIM Iapam, U
SpOBBIE KOJIOCOBBIE, OYMILEHHBIE OT COPHIKOB IIPU NOJArOTOBKE MO4YBBI. [loAconHEUHUK HeENmb3s
pa3Meniarh 1nociie CyJJaHK1 U BO3BpalllaTh Ha OJJHO U TO I0JIe CEBOOOOPOTa paHble 5-7 JeT.

I'myOuHa ocHOBHOW OOpaOOTKM TMOYBBI MPOBOAAT IUIyTaMHd WIH IUIOCKOpE3aMHu —
[IYOOKOPBIXJIUTENSIMUA JOJDKHA OBITh 25-27 cM. BecHoil mocie 3akpbIThs BiIaru 00s3aTeIbHBIM
YCIIOBUEM SIBJISIETCS MIPOBEACHUE MPEANOCEBHOM KYIbTUBAIIMN Ha TTIyOHHY 6-8 CM C MOCIenyomuM
MPUKATHIBAHHEM.

Cuctema ynoOpeHHH MOJICOJTHEYHUKA CKJIAJbIBATCSI M3 OCHOBHOTO U MPEANOCEBHOIO
BHeceHUs. Bombllylo 10110 MUHEpaJIbHBIX yJOOpPEHMH ClelyeT BHOCUTH C OCEHM I0JI OCHOBHYIO
00paboTKy. YXO0J 3a mOCeBaMH COCTOMT M3 OOPOHOBAHMS IMOCEBOB JI0 U TOCIE BCXOOB, a TAKXe
MEXIYPSIIHBIX 00pabOTOK C HCHOJIb30BAHUEM INPUCHOCOONEHUN Ui YHUYTOXKEHHUS COPHSAKOB B
3alMTHON 30HE pAJKA.

[ToceB moaconHeyHuka aydire Bcero npoBoauTh cesnkamu CIIY-6,8, CYIIH-8 ¢ HOpMmou
BbICeBa ceMsH, ucxonas u3 Hamuuus 20-30 ThiCAY INTYK pacTeHWid Ha OAMH rekrtap. [myOuna
3a/I€JIKA CEMSIH HE JOJDKHA MPeBbIaTh 6-8 cM. BhICEBAIOT MOCOTHEYHUK B CPOKH, KOT/a TOYBA HA
riyOuHe 3aJesIKu ceMstH mporpeercs a0 8-10°C.

YXoa 3a moceBaMH COCTOMT M3 OOpOHOBAaHHS IIOCEBOB /0 M TOCIE BCXOAOB, a TaKkKe
MEXIYPSIHBIX 00pabOTOK C MCIIOJIb30BAaHHEM IMPHUCIIOCOOJICHUHM A1 YHUUYTOXKEHUS COPHSIKOB B
3aIUTHOM 30HE psAnka. Hemp3s OOpOHOBAaTH MOCEBBHI IMOJCOJHEYHWKA B (ase MOsSBICHUS
CeMSIIONBHBIX TUCTOYKOB. HeoOX0oanuMo JOXKAAThCs ABYX-TPEX Map HACTOSIINX JHCTHEB.
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Ha cunoc moncomHeuyHUK yOMparoT CHIIOCHBIM KOMOAWHOM B TIEpHO]] MAacCOBOTO ILBETCHHS
KOp3uHOK (50-75% 1BeTymuX pacTeHUil) U 3aKaHYUBAIOT 0043aTENBHO 10 OTpyOsIeHHsl cTeOel.

Caduop

B obnactu BoznensiBaercs cadmop copra Lentp 70. Jlydmmm mnpeaiiecTBEHHUKOM ISt
caduiopa ABIseTCS 0O3UMas MIIEHUIA.

Cpennue cpoku moceBa: | mpupogHo-kinMatudeckas 3oHa — 10-25 wmas; 2 mpupogHo-
KJIMMaTH4ecKas 30Ha — 5-15 mast; 3 nmpupoaHo-kimMaTnueckas 30Ha — 1-10 masi.

OcHoBHast 00pa0oTKa MOYBBI MPOBOJUTCS KaK IUIYIOM, TaK M IJIOCKOPE30M Ha TIyOMHY
MaXOTHOT'O TOpU30HTA. BecHOI 00s13aTeIbHBIM arpOTEXHUYECKUM IPUEMOM SIBJsieTcsl O0pOHOBAaHUE
MIOYBBI B IEpHOJ €€ (PU3NIECKOH CIIEIOCTH.

IToceB caduiopa mpoBomuTCS B paHHUE CPOKM Ha rayouHy 2,5-4,0 cm. bonee rmybOokas
3aJieNika CeMsIH MPUBOIUT K TMOENIM 4acTH BCXOMAOB. Jlydie Bcero BbIIEpXKaTh TaKyl TITyOHHY
3aJIelIKi CeMSH MOKHO TpHU MoceBe cadiopa AMCKOBBIMU cesiikamu. [louBy mepen moceBoM
HE00X0AMMO MPOKYJIBTUBHPOBATH, & MOCTIE TOCEBA MPUKATATh KOJIHUATO-IIITOPOBBIMU KATKAMHU.

Ceercs caduiop HopMoii BiceBa 500-600 ThIC. IITYK HA TEKTap C MUPUHONU Mexaypsaauit 30
CM. NP MEHbIIEH HOpME BbICEBa HaOIIOAAETCA IMaJCHUE MPOJYKTUBHOCTH H3-3a M3PEKEHHOCTU
MOCEBOB. YBeNUWYeHHe Mexaypsaauii 6onee 30 cM NPUBOIUT K HEOOXOAUMOCTH AOIMOJIHUTEIHHON
00pabOTKM OT COPHSAKOB. OJKCIIEPUMEHTAILHO YCTaHOBJIEHO, 4YTO TIpHU BBICeBe cadiopa ¢
MexaypsiabamMu 30 M pOCT COPHSIKOB YTHETAETCSl CaMUM ca(IopoM.

Cadnopy B OCHOBHOM BpEIAT T€ K€ HACEKOMBbIE, KOTOpbIE IMOPAXXalOT U IOJICOJHEYHUK,
OJTHAKO HMEIOTCS M BPEAUTENH, CBOMCTBEHHBIE TOJBKO STOM KylIbType — caduiopHas MYIIKa.
OcHoBHOU Mepoit 60pbOBI ¢ cadhIOPHONM MYIIIKOW CYMTACTCS arpOTEXHUYECKAsl: paHHUHN CPOK CeBa U
60pbba ¢ COpHAKAMH, MOCKOJIbKY MYIIKH OTKJIAIBIBAIOT SIIla HA TAKUX COPHSAKAX, KAK YEPTOMOJIOX,
nonmyx u napyrue. U3 Oonesneid, mopaxarommx cadiaop, HanOOJIbIINE PACIPOCTPAHEHUE HMEIOT
p’KaBuMHA, MATHUCTOCTH JIUCTHEB, Qy3apro3, CKIepOTUHUS. [l MpeaynpexIeHus pa3BUTUS ITUX
3a0o0JeBaHMsl HEOOXOAMMO COOMIOAaTh Mephl OOpBOBI, PEKOMEHIYeMble NPUMEHHTEIBHO K
noaconHeyHnky. CeMeHa caduopa yCTOHYHMBBI K OCHIIAHUIO, MOITOMY YOOPKY €ro MOXKHO
OCYILIECTBIIATH MOCE YOOPKU OCHOBHBIX 3€PHOBBIX KYJbTYD.

CospeBanue cagopa onpenensercs cIeayIliMU PU3HAKaMU: paCTEHUE JKEJITEEeT, CeMEHa
pHOOpeTaloT HOpMaNbHBIN  Oenblif 1BeT U TBepAocTh. CeMeHa cadiopa yCTOMUMBHI K OCBIIIAHUIO,
M03TOMY YOOPKY €ro MOKHO OCYILECTBIISATh MOCIIE YOOPKH OCHOBHBIX 3€PHOBBIX KYJIBTYP.
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