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Summary: The potato yield analysis for Brest area is presented, determining the main
climatic productivity factors. Long time potato yield observations for 1960-2012
years where used as the basis of research, as long as monthly average rain and air
temperature for the same territory time period. Climatically unfavorable years have
been shown to produce highest asynchrony of the weather component of potato yield.
An approach to predict potato yield with one year advance is proposed.

Beedenue. OnHUM 13 OCHOBHBIX HANpPaBIICHUN pa3BUTHUS SKOHOMUKH bpecTckoi
00JIaCTH SIBJIIETCS CEJIbCKOE XO3SIMCTBO. DTOMY CIOCOOCTBYET €€ reorpaduueckoe
MOJIOKEHUE, KIMMATHYECKUE OCOOEHHOCTH, a TakkKe KpyMHOMACIITaOHbIE
MEJMOpaliy, MPOBOJAMMBIE BO BTOPOHM MOJIOBHHE MpouuIoro crojetus. [lo qaHHBIM
MunucrepcTBa cratucTuku U aHanmmsa PecnyOnuku benapycs na 1 suBaps 2017 r.
CEIILCKOXO3SIMCTBEHHBIE 3eMiIM B bpecTckoit obmactu coctaBisiiu 1388,7 Thic. ra,
VACNbHBIA BEC MEIMOPUPOBAHHBIX CEIIbCKOXO3SMCTBEHHBIX 3€MeNb B OOIIeH
mommaau coctaisier 54,7 %. Jlns obecrieueHus: MpoaO0BOILCTBEHHOM 0€301acHOCTH
CTpaHbl HEOOXOAUMO NOJyuYeHUE CTAOUIIBHBIX U BBICOKHUX yposkaeB. [loaTomy ananus
U TPOTHO3 YPOXKAUHOCTH CEIbCKOXO3SMCTBEHHBIX KYJIBTYp SBISETCS OJHOM W3
BA)KHBIX 33/1a4.

Knnmarnueckue koneOaHusi, yyaieHue HeOIaronpusITHbIX METEOPOJIOTUYECKUX
ABJICHUM, HEYNPaBISIEMOCTh MEIHOPATUBHBIX CHUCTEM — BCE 3TO B COBOKYITHOCTH
OKa3bIBAET 3HAUMTEIBHOE BIIMSAHHE HA YpPOXKAMHOCTh CEIbCKOXO35HCTBEHHBIX
KynbTyp. B mocnennee naecaTuieTHe NpPOIUIOTO BeKa HauWOoJlee CUIIBHO ObUH
BBIPOKEHbl KIMMATUYECKUE AHOMAJIMK, KOTOpbIE OKa3aJld 3aMETHOE BIUSHUE Ha
YPOKAMHOCTh  CEJIbCKOXO3SMCTBEHHBIX KYyJIbTYp. MOXHO NpPEANoNOKNATh, YTO
3aBHCHUMOCTh CEJIbCKOXO3IMCTBEHHOTO MPOU3BOJICTBA OT KIMMATUYECKUX (DaKTOPOB
YCUJIMTCSI, HECMOTPS HA Pa3BUTHE KYJIbTYPbI 3€MJICCIIHSL.

B Hacrosimiee BpeMs McCIEIOBaHUSAM KIMMAaTOOOYCIOBIEHHOW H3MEHYHMBOCTH
YPOKalHOCTH CENbCKOXO3SIMCTBEHHBIX KYJIBTYp MOCBSIIEHO MHOrO padot [2, 3, 4 u
ap.], TeEM He MeHee, 3ajada peuieHa AANEKO HE IOJHOCTBIO M3-3a CIIOXKHOCTH
MEXaHU3MOB (OPMHUPOBaHUSA Yypoxkass. PocT W pa3BUTHE KYyJIBTYpHBIX PpACTEHHI
3aBHCAT OT TEXHOJOTMYECKHX M KIMMaTH4ecKuX (akTtopoB. IIpu OTKIOHEHMH OT
ONTUMYyMa XOTSl ObI OJTHOTO M3 BO3JECHUCTBYIOMINX (PAKTOPOB PACTEHUSI YTHETAIOTCS, a
HACTYIUUICHHE KPUTUYECKUX YCJIOBUW 4YacTO MNPHUBOAUT K UX rubenu. 3amaveit
UCCIIEI0BAHMS SABJIAETCS YCTaHOBJICHHE IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTEeH (OPMUPOBAHMS ypOKaWHOCTH KapTodens, Kak OJHOH U3
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OCHOBHBIX CEJIbCKOXO3SUCTBEHHBIX KYyJIbTyp bpectckoil obnactu u pazpaboTka
BEPOSATHOCTHOI'O METO/1a MMPOTHO34.

Mamepuanvr u memoowv uccredoganusi. OCHOBY HCCIEOBAaHUN COCTAaBHIIU
MHOTOJICTHHE JaHHBbIE ypoxkaitHocTH KapTtodens ¢ 1960 mo 2016 rr. Mcnonab3oBaHb
naHHble MUHHCTEpPCTBA CTAaTHUCTUKM MW aHanu3za Pecnyommku benapych 00
ypoxalHOCTH KapTodenss u Marepuanbl PecrnyOiHMKaHCKOTO THAPOMETEOLIEHTpa O
CpeIHEMECSIUHbIX aTMOC(EPHBIX OCaJKax M TeMIlepaTypax Bozlyxa mo 16 pailonam
Bbpectckoit oOnactu. Iy omnucaHuss MHOTOJETHHX KOJI€OaHHM ypOKalHOCTH
HCIIOJIb30BaHbl CTATUCTUYECKUE METO/bl. BererannoHHbIil nepruo NpUHAT ¢ Mas 110
aBryCT.

dakTophl, BIUSIONINE Ha YPOKAMHOCTh KapTOQesisi, MOKHO YCIOBHO Pa3JIeiHTh
Ha JB€ TIpPYIIbl: K IMEPBOM TIpymnmne OTHOCATCA IUIOAOPOAHE II0YB, YPOBEHb
arpOTEXHUKHU, COpPTa KYJIbTYp, AHTPONOTE€HHbIE HArpy3Kd U T.I.; KO BTOPOM —
KJIMMaTh4Yeckue yciaoBus. Toraa ypoxkailHOCTh MOKHO IIPEICTaBUTh KaK:

V() =V, () AV (D), (1)

rae V(t) — mnanupyeMas ypoXailHOCTh B pacu€THOM KaJeHIapHOM ToJy, 11/Ta;

V() — GoHOBasE ypokallHOCTh B TOM k€ roay; +AY — oTkiIoHeHHe (aKTHUECKOil
YpOXaWHOCTH OT (HOHOBOM, 11/Ta.

Bnusinue TtexHonmormueckux (aKTOpOB C  JOCTATOUYHOM Ui  IPAKTHKU
TOYHOCTBIO MO>KHO ONKCATh MHOTOYJIEHOM 2, 3 CTENEHH WJIH UHBIMHU HENPEPBIBHBIMU
byukIuaMu. PazHOCTh MeXay (akTHUECKOW YpoKaWHOCThIO UM (DOHOBOM COCTABUT
OTKJIOHEHUSA, KOTOPBIE ONPEIEIIAIOTCSA, B OCHOBHOM, IIOTOJHBIMH YCIIOBUSIMU.

JluHamMuKa TOTOJHOM cocTaBisAomIe ypoxalHocTH +AV(t) MOXeT ObITh
MIPE/ICTABIICHA B BU/I€ aITUTUBHON (QYHKIIUU.

AV(t)=u(t)+n(1), 2)
r7e u(t) — AeTepMUHUPOBaHHAS (DYHKITHS, 7)(1) — CIIydaiiHast COCTaBJISIONIAS.
OyHKIMIO U(?) 9acTo yAaeTcsl MmoaodpaTh Tak, YTO MPOLECC 7(1) OKa3bIBAETCs

3HAUUTEIBHO OoJiee MPOCThIM, yeM AY(t), U Toraga pelieHue 3ajiay, CBSI3aHHBIX C
ATUMH NPOLECCAMH, CYIIECTBEHHO YIPOIIAETCS.

Ilepponnyeckass COCTAaBIIAIOIIAS WM TPEHIBl TOTOJHOW COCTAaBJISIIOLIECH
YPO’KaHOCTH MOTYT OBITh ONHMCAaHbl C TOMOIIBIO PA3IUYHBIX CTATHCTUYECKUX
METO/IOB, U B YACTHOCTH:

u(t) = f(AR,AT)), 3)
rae AP — OTKJIOHEHHE aTMOC(EpHBIX OCaTKOB OT HOPMBI B i-bIi HMHTEPBAJ
BpeMeHHU; AT, — OTKJIOHEHHE TEMIIEPATypbl BO3/lyXa B i-blil HHTEPBAJI BPEMEHU.

CnydailHasg COCTABJSIOWIAS  YPOXKAWHOCTH  OMPENENSEM BEPOATHOCTHBIM
METOZOM, T.€.
£1(Py) =27-(@p, -C, +1), 4)
TI€ 1 — CPENHEE 3HAYEHUE CIy4alHOM COCTABIAIOMIEH YPOKAKHOCTH, 1/Ta; D,
— yncina Pocrepa pacueTHol obecnieueHHOCTH; C, — KOG (OULIMEHT BapUaluy.

Hcnonb3yst cTaHgapTHBIE CTATHCTUYECKUE METO/IbI, HAXOASAT 3HAYCHUS CpeIHel
BEJIUYMHBI CIIy9alHOW cocTaBisrome (n), kodpdurmuentsr Bapuamuu (C,) u
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acumMerpuu (C,). IlpuueM ciy4ailHyl0 COCTAaBJISIOIIYI0 HaxXOAAT Kak Ui

OJlaronpuATHBIX 10 ypoxkaitHocTu (P<50 %), Tak u s HeGnaronpusTHeIX (P>50 %)
net. [lo HaliieHHBIM MapamMeTpaM CTPOSIT TEOPETHUECKYI0 KPUBYIO 00€CIIeUeHHOCTH.
Hanee ucnonb3ys TaONMIy CIy4alHBIX YKMCENl MYTEM PO3BITPHIIIA MOJETUPYIOTCS
3Ha4yeHus1 obecneueHHOCTH (P;). Takum oOpa3oM, UMess HEKOTOPBIA OrpaHWYEHHBIN
o0beM HH(OpPMALMK MOKHO MOJYYUTh, NPHU MPUHATOM 3aKOHE paCIpECIICHHUS,
BPEMEHHOU Pl YPOKAUHOCTH MPAKTUUECKH HEOTPAHUYECHHOU IJIMHBI.

AHanu3  B3aUMOCBSI3M  YpOXKAWHOCTH W KIMMATHYECKUX  IMapaMeTpOB
MPOBOAWIICS B JiBa dTama. Ha mepBoM »Tame HaxOauiIuch OTKIOHEHUS (HaKTUYECKOM
ypoxaiHOCTH OT (hoHOBOM. Ha BTOpOM — aHaIu3 MOTYyYECHHBIX BPEMEHHBIX PSIOB U
arpoOKIIMMATUYECKUX TTOKa3aTeIeH.

[IpocTpancTBeHHasT W3MEHUMBOCTH HCCIEIOBANach C TOMOIIBIO  KapT,
MOCTPOEHHBIX JIJII MAaKCUMAJIbHON (JOHOBOHM yposkailHOCTH. MakcumasbHasi (pOHOBas
YpOXKalHOCTh ompeaessuiack IyreM JauddepeHuupoBanus QyHkuuun V(). Ha
BTOPOW CTaJWH BBIMOJTHSAIOCH HCCIEAOBAHUE TMPOCTPAHCTBEHHOW W3MEHYMBOCTH
ypoxaiHOCTH 1o obyactu [1].

Obcyoacoenue pezyrbmamos. YPOKaHOCTb OMNpEACseTCS HacleACTBEHHBIMU
CBOMCTBaMHM pACTEHUW U BIUSAHUEM DHEPreTUYECKOTO0, BOJHOIO M IHILIEBOrO
PEXKUMOB MOYBBI U aTMOchepbl. [IoTpeOHOCTh CENbCKOXO03SUCTBEHHON KYJIbTYphl B
TEeIUie, Bjare M MUTAaHWW B KaXABIH TMEpUOJ BEreTAIIMOHHOTO ITUKJA 00YCIOBIICHBI
ABOJIIONIMEY W TIPOSIBIISIIOTCS B BUAEC COOCTBEHHBIX ONTHMYMOB JJIEMEHTOB CPEJbI.
Ecnu koMIieKe yclmoBHil cpeabl HAaXOAUTCS B ONTUMYME, TO pacTeHUs: (OpMHUPYIOT
MaKCHUMYyM YpOXKasi.

ArpokiimMaThueckue yciaoBHs bpecTckoit o0nacTu  OJIarompusTHBI IS
BO3NenbIBaHUsL KapTodens. OpHAKO KIMMAaTHYECKUE XapaKTEPUCTUKH HMEIOT
CYIIECTBEHHYI0O H3MEHYMBOCTh KaK OT roja K TOdy, TaKk W BHYTPH CE30HA.
Temnepatypa Bo3ayxa UrpaeT HEMAJOBAXHYIO Poib B (popmupoBaHuu ypoxas. Ha
pucyHke 1 mpencraBieHa JAMHAMUKA CpeAHEH ypokallHOCTH KapTodens To
Bbpecrckoii obmactu 3a nepuoa ¢ 1960 mo 2016 rr.

Hesbicokue yposxkaiiHocTu Kaptodens no bpecrckoil obnactu B Haudane 60-x
T'OJIOB MPOILIOTO CTOJETHs OBUIM 00YCIOBIEHBI OTCYTCTBHEM BBICOKOIIPOAYKTUBHBIX
COpPTOB, HEIOCTATOYHBIM BHeceHue ynoOpeHuit u T.m. Couetanuwe OIaronmpuUsTHBIX
KIIMMAaTHYECKUX (PEXUM BBIMTAJICHAS OCAJIKOB B BETCTAIlMOHHBIA TMEpUOJA, CyMMa
aKTUBHBIX TEMIIEpATyp) MW arpoTexXHHYeckux (akTopoB B cepeauHe 80-x
CIOCOOCTBOBAJIO TMOJYYEHUIO BBICOKHX YypokaeB. (C TIOBBIIICHHEM YpPOBHS
arpOTEXHHUKH, YJIYYIICHHEM BOIHO-BO3AYIITHOTO W MHTATEIBHOTO pPEKHWMa TOYB, C
MCIIOJIb30BAaHUEM HOBBIX COPTOB ypOXKaHOCTh MOBBICUIIACH U MUK €€ MPHUIIIeNCcS Ha
1986 r. Tak ypokailHOCTH KapTodenss B cpeaHeM Mo obyiacTu cocraBuiia 252 1yra.
Memnbinie Bcero — B bapanoBuuckom paiione (214 u/ra), makcumyM kaptodens ¢ 1 ra
ob110 cobpano B Jlynunerikom paiione (311 1/ra). Ognako, ¢ konna 80-x u g0 2000
I. BKJIOYUTEIHHO, HAOIIOJAETCs YCTOWYMBAs TEHJICHLUS CHIDKEHUS YPOXKaHOCTH.
['maBHBIMHU MPUYMHAMHU TAaKOW TEHICHIIUU SBISIOTCS YXYJIIEHUE arpOTEXHUYECKOTO
oOecrieueHrs BCIIEICTBHE CHWKCHHUS YPOBHS PAa3BUTHUS IKOHOMHKHU PECITyOIUKH
(BHECEHHE MUHEPANBHBIX yHOOpeHmid monx kaptodens k 1999 — 2000 rr. mo
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OTHOIIEHHUIO K cepenune 80-x cHu3mioch Ha 83 %, oprannueckux — Ha 13 %; Obuin
CBEIICHBl K MHUHHUMYMY MEXaHU3WPOBaHHbIE W MPOQUIAKTHYECKHE OOpabOTKH B
TEXHOJOTMYECKOM  IIMKJIE);  Jerpajalus  MEJHOPAaTHBHBIX  CHCTEM U
MEIMOPUPOBAHHBIX  3eMeNb  (BCIEACTBHE  YXYIIICHHS  (QYHKIMOHHUPOBAHUS
CYIIECTBYIOIEH MEIHMOPATUBHOW CETH, OOJIBIIMX MOTEPh OPTaHUYCCKOTO BEIECTBA
Ha MEJTMOPHPOBAHHBIX M MPHUJIETAIONINX K HUM 3eMJISIX TOHU3UJICSI OOHUTET MOYB, YTO
HE MOTJIO HE OTPA3UThCS Ha YPOXKAMHOCTH); YBEIMYCHHE CIIy4aeB 3KCTPEMAIbHBIX
KJIMMAaTHYeCKUX (PaKTOPOB BO BpeMsi MHTEHCHUBHOW BereTanuu (MO3IHEBECCHHUE U
JIETHUE 3aMOPO3KH, TTPOJAOIDKUTEIBHBIE 3aCYIILTUBBIC TIEPUOJIBI) M JPYTUE TPUYHHBIL.
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Pucynok 1 - /lunamuka ypoxaiiHoctu kaprodesas bpecrckoii odJacru:
mn— JJHUHEHHBIA QUIBTP; = —[OJUHOM 3 CTeNeHu JJIs Bceil
COBOKYNHOCTH BBIOOPKHU; = = = — IOJIMHOM 3 cTeneHu Ha oTpe3ke 1995 — 2016
| (S JuHeiiHas pyHkuus Ha oTpe3ke 1995 — 2016 rr.

Jlunus tpenaa dakTudeckon ypoxkanHocTu Kaprodens At bpectckoi odmactu
OMKCHIBAJIACH PA3TUYHBIMU PYHKIIUSMU, & UMEHHO:

— MIOJIMHOM 3 CTEIEHU ISl BCEH COBOKYMMHOCTU BBIOOPKH —

V,(#)=0,0063- £-0,564-1* +15,308-1+30,6, (r=0,71),
— OJIMHOM 3 cTeneHu Ha oTpe3ke 1995 — 2016 rr. —
Y, (t)=-0,0536-1’+7,487-1> —339,420-1+ 5143, (r=0,85),

— JMHelHas (yHkuus Ha orpeske 1995 — 2016 rr. — V,(1)=5,363-1-88,5,
(r=0,81),

rJie t — UHJEKC ToJia, onpeaenseMbiit kak t=7-1959 (T — kaneHaapHsbIii rox).

Wurerpupyss JaHHOE YpaBHEHHME, TMOJNYYWIM MAKCHUMaJbHYI0 (POHOBYIO

YpOXaWHOCTh KapTtodens misg Kaxiaoro paiiona obmactu. Ha ocHoBanmu 3THX
JaHHBIX MOCTPOEHA KapTa MaKCUMaIbHON (POHOBOM YypOXKaHOCTH (PUCYHOK 2).
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Pucynok 2 — Kapra MmakcuMaibHoii poOHOBOM yposkaiiHOCTH KapTodeas

Bpecrckoii obsacTu, u/ra:
1 — 6onee 340, 2 — 340-320, 3 — 320-300, 4 — menee 300.

Jlist ycTaHOBNIEHUs Tpajalliyl JEeJCHHUs] PallOHOB MO MakKCUMalbHOU (DOHOBOM
YPOKalHOCTH KapTodesss UCIOIb30BaJICsI CTaTUCTUYECKUU KpuTepuil CThbIOJIEHTA C
IIOMOLIBI0O KOTOPOI'O YCTAHOBJICHA HAUMEHbIAs CYIIECTBEHHAs pasHULA Ui
CpPEAHUX BEIMYUH YPOXKAWHOCTU MO paloHaMm. 3aTeM 3Ta BEJIUYMHA OKPYTJISIach 10
LIEJIBIX BEJIMYMH.

MakcumanbHas (OHOBasl YpOKaWHOCTh KapTodens Mo paiioHoM bpecTckoit
obOnacTu uMmeeT mecTpblii xapakrtep. B MBanoBckoMm u JIsxoBHUCKOM paiioHax OHa
npesbimaer 340 1/ra, B bepesosckom u Ilpyxkanckom paitonax — 320 — 340 1/ra,
HECKOJIbKO MEHbIIasi MakcuMalibHas (poHoBas ypoxaitHocTh (300 — 320 1/ra) umeer
Mecto B JlpornunHckoM, JKabunkoBckoMm, MBanoBckoMm u KameHerikoM paifoHax, B
ocTaJIbHBIX paiioHax ona meHee 300 1i/ra.

[To mosy4yeHHBIM ypaBHEHHSM TpEeHAa HaXOJIWM OTKJIOHEHHS OT (paKkTUuecKoit
ypoxalHOCTH. BpeMeHHble psSAbl OTKJIOHEHUWH (PaKTUYECKOM YpOKalHOCTH
kaprodenss OT (OHOBOW MOJUMHSIIOTCS HOPMAJIbHOMY 3aKOHY paclpeaesieHus
BEPOSATHOCTEN, YTO MOATBEPKICHO CIIEIIUATBHBIM aHAJIU30M.

IIpoBeneHHBIM pPErPECCMOHHBIM  aHANU3 IMO3BOJIMAJI  ONKCATh MOTOJHYIO
COCTABJISIIONIYI0 YPOKaHOCTH aHAIM3UPYEMbIX KapTodens MOJIMHOMOM TEPBOM
creneHu — u =0,289-AP, +4,445-AT, - 6,616-AT, —0,202 (r=0,54).
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PaccMoTpuM BiMsHUE pa3nUYHBIX (DAKTOPOB Ha YpPOXKAMHOCTH KapTOQes.
PesynbraThl pacuera mokasaiu, 4ro HaumbOojee 3(P(EeKTHUBHBI TeMIlepaTypa BO3ayXxa
Mas 1 UIoJIs IS KapTodens, a TakKe 0CaJKU aBrycra. TeMrepaTypa Bo3ayXa Urpaet
HEMaJIOBaXXHYIO poJib B ¢GopMmupoBaHuu yposxkas. [Ipopacranue mouek kiyOHEH B
nouse HauuHaercs npu 5 — 8 °C, BcXobl M MOJIObIE PACTEHHS OBPEKIAIOTCS IPH
3amopo3kax -2 °C. OnTumanbHas HouHas TeMIiepaTypa s oopasoBanus KiayoHei 10
— 13 °C. TIpum 20 °C B mouBe ¥ BbIIIE HACTYNAET TEIUIOBOE BHIPOKACHUE KapTOQes:
YATUHSIOTCA CTeOnM U OOKOBbIE MOOErd, CYXKAITCA JIMCTOBBIE TUIACTHUHKH,
YMEHBILIAETCSL COJIEp)KaHue XJopopuiia B JIMCTBAX, COKpAIIAeTCs YpoXKal M
YXYALIAeTcsl €ro KadecTBo. Temmeparypa BO3AyXa B Mae B 3HAUMUTEIBHON Mepe
onpejenseT JIMHY U Maccy crebis. B jkapkylo morogy mHpOMCXOAMT TEIIOBOE
BBIpOXKJIEHUE KapTodens: YIIMHSIOTCS CTeOauM U OOKOBBIE MOOETrH, CyKaroTcs
JUCTOBbIE TUIACTUHKH, YMEHBIIACTCS COJEpKaHUEe XJopouiia B JIUCTHAX,
COKpalllaeTcs ypoKal U yXyIIIAeTcsl ero KauecTBo.

JebuuuT NmOYBEHHOW BJArd M HEJOCTATOK MUTATENbHBIX BEIIECTB TOPMO3SIT
POCTOBBIE MPOLECCHI, JHUCThS MPEKPAIAOT POCT. MaTepuHCKUE KIyOHU WIparoT
CYILLIECTBEHHYIO POJIb B BOJHOM PEKHMME PAaCTEHUN Ha MEpBbIX 3Tamax MUX pocTa U
pa3BUTHs. 3amachl BJIarM MATEPUHCKOro KIyOHs, a MNpHU JdalbHEUIIEM pOCTE U
MOJIOJBIX KIyOHE WrparoT pojib CTPAaxoBOr0 BOJHOTO (OHIA, KOTOPBIM
MOKPBIBAETCS HEJOCTATOK MOYBEHHOW Bjaru B HaumOoJiee HANpPSKEHHbBIE MEPUOJIBI.
VY BIaXHEHHOCTH TTOYBBI B Mae, Kak MPaBUJIO, TOCTUTACT U MPEBHIIIACT ONTUMYM IS
KapTodersi, cieoBaTeabHO, N30BITOK OTPUIIATETILHO CKa3bIBAECTCS HA YPOXKAMHOCTH.
[TonoxuTenbHas B3aMMOCBSI3b CYIIECTBYET MEX]Y CKOPOCTBIO POCTa M KOHEYHOM
OPOAYKTUBHOCTBIO COPTOB M THOPUAOB. OTH TMOKa3aTeId MHCIONb3YIOTCS IS
MOHMTOpPUHTa (OPMHUPOBAHUS ypoXkKash W TMPOTHO3UPOBAHUS MPOAYKTUBHOCTH
pactenuid. Takum 00pa3zom, Hapsily ¢ MUTATEIbHBIMU BEIIECTBAMHU MOr0Ja B NEPUOA
BereTauuu Kaprodens sBISETCS BaXHEWIIMM QakropoM pa3Butus. IIpoBepka
METO/IMKHM Ha peajbHOM MaTepHualie nokasajga XOpOIIyI CXOAUMOCTb (PaKTHUECKOU U
pPaCCUMTAaHHOW YpOKaMHOCTH KakK Il 00JIacTH B II€JIOM, TaK U 1O OTAEIbHBIM
paiionam [1].

CMonenvpoBaHHbIE TakUM OO0pa3oM psiibl YPOXKAWHOCTH OTIUYAKOTCA OT
(baKkTUYeCKUX  MEHBIIEH W3MEHYMBOCTBIO, TIO9TOMY TPU  MOJICIUPOBAHUU
HEOOXOJAMMO B TIOTOJHBIE JaHHbIE BBOAWTH CIyYailHYylHO coOCTaBistouyro #(P).
CnyuaitHas cocTaBisoomas mojenupyercas no ¢opmyne (4). IlpencraBienue o
BEJIMYMHE CIy4yalHOM COCTaBIIAIONIEM M €€ CTaTUCTUYECKHX XapaKTepUCTHUKaX
MOJIYYCHHONW KaK Pa3HOCTH MEXIy (aKTUUEeCKOW YpOXKaWHOCTbIO U (OHOBOWM U
MOTOHON COCTABJISIONIEH, MOKHO TOJIYYUTh U3 TAOJIUIIHI 1.

Tabumna 1 — Cay4yaiiHble COCTABJSIIONINE YPOKANHOCTH KapTo(e st
OO0ecneueHHbIC BEJIMYUHBI, 1I/Ta
5 10 25 75 95
57,6 30,5 16,7 -18.9 -42.9
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Ucxons w3  (Qusmonormueckux ocobeHHOcTel  kapTodens  Hambosee
0JIarONpPUATHBIM SBJISIETCSI TEIUIBIA C TMOBBIIMIEHHOW BIAXHOCTbIO Tojl. OgHuUM U3
OJIAarONPUSATHBIX MO YPOXKAWHOCTHU TOJ /Ui KapTodens sBisiics 1986 1., a Haubosee
HeOnmaronpusaTHeIM — 1994 r. Kak BumHO u3 tabnuna 2, 1986 r. ObUT 110 KOJIUYECTBY
OCaJIKOB HECKOJBKO HHUXE HOPMBI W TOJBKO B aBTyCT€ OCAJKH 3HAYUTEIHHO
npeBbllIaiu €e. B Toxke Bpems, TemmepaTypa BO3AyXa Ha MPOTSIKEHUH BCETO
BETETaIlMOHHOTO TeproAa ObLIa BBHIIIE HOPMBI, YTO MO3BOJUIO CHOPMUPOBATHCS
MakCUMaJbHOMY Yypokaro. 1994 r. HanpoTuB ObUI JOCTaTOYHO BIAXKHBIM U
Xx0JI0MHBIM. OCc000 aHOMAJIbHBIN OBLT WIOJNb: 3aCyILIMBBIA U JIOCTATOYHO KApKUH.
Pe3kue mepemanbl Temjga W BiAard B BETETAlMOHHBIM TEPHOJ OKa3adW MaryOHOe
BIIMSIHUE HA yPOXKANHOCTH KapTOdeIs.

Ta6nauna 2 — Knumatudeckue napaMeTpbl IKCTPEeMAJIbLHBIX JIeT

r Mecsupl
OBt MapT | arpensb | Mau ‘ HIOHB | HI0JIb | aBI'yCT
aTMocQepHbIe 0CaAKH (BeTMYNHA, MM / 00eCTIeueHHOCTh, %)
1986
(vaxemvansias | 385778 | 24.4/61,1 | 73,2/77,8 | 94,5/64,8 | 59,6/64,8 | 55,5/5,6
YPOXKAHHOCTB) TemIeparypa Bo3ayxa (Bennuuna, °C / o0ecrieueHHOCTb, %)
-5,0/63,0 | 52/222 | 12,7352 | 16,3/352 | 17,7/50,0 | 14,7/42,6
aTMocQepHbIe 0CaAKH (BeIMYNHA, MM / 00eCTIeueHHOCTh, %)
(Mnmlaigaimaa 74,9/3,7 | 69,4/14,8 | 54,6/259 | 68,2/96,3 | 30,1/98,1 | 5,9/48,1
yPOKAHHOCTH) TemIeparypa Bo3ayxa (senuunHa, °C / obecriedeHHOCTb, %)
1,4/50,0 | 9,1/20.4 | 12,3/759 | 152/83,8 | 20,6/13,0 | 18,3/20,4

Ciny4ailHble COCTABIISIIOIIME BHOCST OMNPENEICHHBIA BKJIAA U JIOJDKHBI
YUYUTHIBATHCS IPU MOJICIIMPOBAHUU YPOKANHOCTH.

B npocTpaHCTBEHHO-BPEMEHHBIX KOJEOAHUSIX YpPOXKAWHOCTH KapTodens B
Bbpecrtckoii obmactu mpociekuBaeTCs ONpeneseHHass aCHHXPOHHOCTh, B KOTOPYIO
CYILIECTBEHHBIN BKJIAJI BHOCUT BJIAXKHOCTHBIN PEXUM. ACUHXPOHHOCTh YPOKANHOCTH
kaptodenss mexay bpectckum u JlyHuHenkum paiioHamu (HambOoJiee yJajieHHbIC
Ipyr OT JApyra pahoHbl) pgocturaer 1,2. DTO COOTBETCTBYET YBEIWYECHUIO
ypoxkaitHocTu Ha 20 %, XOTsSMMEeT MECTO TOJbKO B HEOJIaromnpusTHbIE IO
KJIMMAaTUYECKUM YCJIOBUSIM TOJbI. [103TOMYy 3TOT (hakT HEOOXOAMMO YYUTHIBATH B
MPOTHO3UPOBAHUHU YPOKANHOCTH.

JIist OlleHKM BIUSHUS W3MEHEHHUS KiIMMaTa Ha YypOXKalHOCTh KapTodems
pacyeTHBIN mepuo ] pa3ouT Ha aBa untepBana: ¢ 1960 mo 1987 rr. u ¢ 1988 mo 2012
IT., JUIl KOTOPBIX IIOCTPOEHBI PErpecCHOHHbIE Moaenu. B pesynbrare
PErpecCUOHHOTO aHaiu3a ObUIM TMOJYYEHBl TIOJIMHOMBI TIEPBOM CTENEHW IS
OTHMCAaHMS TIOTOTHON COCTABJISIIONIEH YPOXKaHOCTH KapToders:

nepuo ocpeanenus 1960 — 1987 rr. —

u=06,86-AT,—5,47-AT, -4,60-AT, —0,25-AP7-4,24, (r =0,59);
nepuo ocpeanenus 1988 — 2012 rr.—
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u=-1783-AP;+1,112-AP, + 1,161 - AP; + 0,453 - AP, + 7,775 - APg — 7,775
- AT, —
—10,420 - AT, 4+ 207,06, (r = 0,83).

IIpoBeneHHBIM aHaAIWM3 NOKa3bIBaeT, 4To 3a mnepuon ¢ 1988 mo 2012 rr.
IPOU3OIILIN CYIIECTBEHHbIE TpaHC(HOPMAIIMK B MOJEISIX IO CPABHEHHUIO C MEPUOIOM
1960 — 1987 rr. IIpon3ouuIo yBEIMYEHHE CTATUCTUYECKHU 3HAUUMBIX (PaKTOPOB, YTO
CBUJICTENBCTBYET OO0 YBEJIMYEHUHU YYBCTBUTEIBHOCTH COBPEMEHHBIX COPTOB
KapTodens K MOTroJAHbBIM YCIOBUSM M B YAaCTHOCTH K aTMOC(EepHBIM ocajikam. ITO
00yCIIOBJIEHO B NIEPBYIO OUEpEIb NOTEIICHUEM KIMMATa, YTO MPU KYJIbTUBUPOBAHUMI
BBICOKOYPOXKAMHBIX ~ COPTOB  HEOOXOJWMO 0CO0O  TIIATEILHO  BBIJAEPKUBATH
MUKPOKJIMMAT HA CEJIbCKOXO03UCTBEHHBIX MOJIIX U BO3PACTAET POJIb OPOILICHHUS.

AHanmu3 BpEMEHHBIX PSAI0B (PaKTHUUECKOUW ypOKAHOCTH TOKa3bIBAET, YTO OHU
MMEIOT OIpPEJEICHHbIE LHUKJIIbI, XapaKTepPHbIE Il KIMMAaTUYECKUX XapaKTEPUCTHK.
ITo pe3ynapTaramM perpecCMOHHOrO aHajiu3a C MCIOJIb30BAHUEM CIIOKHOM Ienu
MapkoBa, MOJy4YeHbl YAaCTHbIE IPOTHO3HBIE MOJEIU [JIsi OLEHKU YpPOXKAWHOCTH
kaptodens. B kadecTBe mnpumepa, MpelcTaBieHa OJHA W3 TAKUX MOJEeH Jyist
Bbpectckoii 0651acTy B IETIOM —

V(it+1)=0,365-Y(1)+0,276 -V (t —-1)+ 56,6, (r=0,52).

3axnouenue. Takum 00pa3oM, OCHOBHBIE PE3YNIHTATHl PAOOTHI MOXKHO CBECTH K
crenytomiemMy. JlerarbHO MpoaHAM3UPOBaHA TUHAMHUKA YPOXKANHOCTH KapToQes 1o
Bbpectckoii 00macTi W yCTaHOBJIICHBI OCHOBHBIC (DAKTOPHI, OIMPEACISIONINE €Tro
ypoxxarHOCTh. [loKa3aHO, 4TO BEJIMYMHA ACMHXPOHHOCTHU IMOTOAHOM COCTABJISIIOLLECH
YPOXAWHOCTH  CEJIbCKOXO3SMCTBEHHBIX  KYJIBTYp  OCOOGHHO  BelWKa B
HeOMaronpusTHHIC IO KIMMATUYECKUM YCJIOBHUSIM ronabl. PaspaboTana meTonuka
MPOTHO3MPOBAHUSl YPOKaWHOCTU KapTodens ¢ 3a0JaroBpeMeHHOCThI0 B 1 TOf,
KOTOpasi ~ TO3BOJIMJIA  TOJYYUTh  YJIOBJICTBOPUTENbHBIE  pPE3yJbTaThl  IPH
MIPOTHO3UPOBAHUU YPOKANHOCTH.
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