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NEPEJMOBA

TexHiunnii nporpec i 3aranbHe 3POCTAHHS KyIBTYypH 3eMiepoOcTBa
JI03BONAIOTH  IIOBHilIE  BHKOPACTOBYBATM Y  CiNBCBKOTOCTIONAPCHKOMY
BHPOOHHULITBI  CIPUATANBI  MeTeOpONOridHi yMmMoBM Ta nepebGoproBaTi
HecnpusTuBi. © I3 3pocTaHHAM  KyNbTYpH  3eMnepoOCTBa  3HA4€HHs:
arpoMeTeopoJIoriyHoro obcnyroByBaHHs 3pocTae, ocobimBo
arpoMeTeOpONOriYHUX NPOTHO3iB. BOHM BHKOPHCTOBYIOTBCA HpH po3pobui
3axoniB, fAki 3abe3nmeuyioTh minBUllleHHs edekTUBHOCTI y OGoporbdi 3
HECHIPHATIMBUME YMOBAMH MOTOJIH.

B octaHHe = pgecATUpiY4Yd  OCOOGNMBO  BENMKE 3HAYEHHS  MAalOTh
arpoMeTeopoNioridli  TIPOTHO3M OLIHKH YMOB  BHPOILYBaHHS  KYyJIbTYp,
BoOJIOro3abesnedeHOCTI MOCIBIB, BENIMYHHH YPOXaiB CUILCHKOrOCHOAAPCHKAX
KYJIBTYp T2 #iOro akocri.

3HayeHHs arpOMETEOPONIOTIYHOTO OOCHYTOBYBaHHS 3pOCTac y 3B’A3KY 3
THM, IO HE 3BAXAIOUM Ha iHTeHcM(HKALIIO CUIbCLKOrocnoaapehbkoro
BUPOOHMITBA, ¥ POKU 3 Pi3KO AHOMANBHUMH arpOMETEOPOJIONYHIUMH YMOBAMH
BaJIOBU# Bpon(aﬁ CLIBCLKOI'OCIIOAAPCHKUX KYJBTYP 3MeHIIyeThes. BpoxaiiHicts
COpTiB iHTEHCHBHOIO THITY 3POCTAE Y POKM i3 COPUATIHBUMK YMOBAMH 1 PizKo
3MEHLIYETHCH Y POKH 3 HECTIPHATIIUBUMH.

3a ocraHHii Yac JOCH/UKeHHS WO A0 po3pobKKM MeTOAiB OLHOK
arpoMeTeopoJIOriYHHX YMOB BHPOLIYBaHHS, BOJIOro3ade3neueHocTt, ApoIHo3is
BENUYUH YpPOXKaiB 3HAYHO PO3MPUNUCE. Po3pobkoro HOBMX Meronis A
€sponeiicekoi wacruin CHJL zafiMatorsen y TinpomerteoposioridHoMy nenipi
Pocii, BeepociiicbkoMy HayKoBO-AOCHIIHOMY IHCTHTYTI CiIBChKOrOCNOAAPCHKOT
METEoponorii, YKpaiHChKOMY TipOMETEoponOriuHOMy LeHTpi, YKpaiHCbKOMY
HayKOBO-JOCHIIHOMY  TiAPOMETEOPONOriYHOMY  IHCTHTYTi,  PerioHaNbHUX
TiZIPOMETEOPONOrTYHHX HEHTPAX KpaiH CMiBAPYXHOCTI.

Ha ochoBi mocnifXeHb, BUKOHAHHX Y HHX | {HIIMX HAYKOBO-JOCHIANMN
ycTaHoBax, 6yi1u po3pobreHi KinbKiCHI MeTOAH, AKI I03BONSIOTH CKNAAaTy pisHi
BHIOH arpomeTeopoyoriynoi iHdopmauii i npornosis, ski HeoOXimui 1y
HpalliBHUKIB CLIBCHKOrO roCIOAapcTBa.

KinbkicHi MeToas arpoMeTeoposioriMHUX OUIHOK Ta NpPOrHo3iB, SKi 3apas
BHKOPHCTOBYIOTBCS NPH arpoMeTeopoNoriyHoMy oOCiIyroByBaHHi NpaniBHUKIR
CLIBCHKOTOCTIONAPCHKOTO BHPOOHHITBA, MOCHYKWIK OCHOBOIO AAS CKNAJAHHS
HBOTO i APYHHHKA.

Astop Bucnosmoe noasaky O.A. Bapcykosiit Ta T.B. Hanommnivenko 3a
IONOMOry npu MiAroToBUi pyKonucy ta oQoOpMIEHHI imocTpauiif, a Takox
O.J. CokoneHko 3a ROMOMOrY NPH peAaryBaHHi PyKOMWCY Ta AOGPO3HUNMBI
nopanu.
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Betyn

I'inpomerteoponoriyne 0o6GcnyroByBaHHA HApOIZHOrO TIOCHOAApCTBA B
Ykpaini 3abesnedye /[lemaprameHT rimpomereoponorii npu MismictepeTsi
ekonorii  Ta npHpomHMX pecypciB. Moy miamopsaxoBami  oGnaci
rizpomereoponoriusi  IEeHTpH, Olopo  moroaH,  HayKOBO-AOCIIIHMIA
rijpoMercoposorinuuii iHcTHTYT Ta i4. OONacHi rixpoMeTeopoNoriuni UeHTPH
KepyloTh pofOTOIO Fiipo- Ta ArpOMETEOPONIOTiYHAX CTaHLH Ta oCTiB.

OCHOBHOKX MeTOI0 arpoMeTEOpPONIONiHHOI0 0OCIYTOBYBaHHA € peryJspHa
JOMOMOI'a CiABCHKOrOCTIOAAPChKOMY BHPOOHUITEY y Halifinbi panioHaTEHOMY
BHKOPHUCTAHHI KIiMaTHYHUX T4 MOTOAHUX YMOB JUIS OTPUMAHHA BHCOKHX Ta
CTifikux BpOXaiB CiNbCBKOrOCHOAaPChKMX KyisTyp. CilbechKOrocmoaapchkomy
BUPOOHHKOB] HeoOXijiHO 3HATH, AKi TepMiAW ciBOM y norounoMy poui 6yayTs
Halbinbm  cnpusTiuBi, Je Ta ska Oyae  BosorozafesnedeHicTs
ClIBCHKOroCoAapchKUX KyNbTYp, fKi O4iKyIOTbCA BpoXai Ta i, IIi BimomocTi
HeoOximui Ui TUAHYBaHHA T4 TIPOBENECHHA arpOTEXHIYHHX  3aXOMiB,
niIaHyBaHHA NpoAaxy abo 3aKymiBlli cilsChKOrocnogapcskol npoaykuil Tomo.

Cinbcbke rocnoaapcTso Oinbmr HiX OyIb AKa iHIIA raiy3b HapOZHOIO
rOCIIONAPCTBA 3AJIEXKUTh BiJ: HECTIPHATIHBHX METEOPOJIOridHHX YMOB. 65 %
BTpaT HapOJHOTO TOCTIONApCTBA Bifi MOTOAHUX YMOB HANCKATH CLILCHBKOMY
rocrioaapcTsy. Lli BTpaTh CKOPOUYIOTHECSA IIpH BMiIOMY 3aCTOCYBaHHI 3ac00iB Ta
METOJIIB, IO NPH3BOAATH /IO 3MEHIICHHA HETATHBHOIO BIUTHBY HECHPHATIHBHX
[OTO/IHUX YMOB Ha 00’ €KTH CLILCBKOTOCIOAAPCHKOro BUPOOHHIITBA.

OrniepaTHBHe arpomeTeoposoridyHe 0GC/IyroByBaHHS 3HIHCHIOETECA Ha
Mepeski arpoMeTeopoNOriYHuX CTaHLiM, B OBJacHHX Ta perioHampHHX Biopo
noroau Ta IinpoMereoponoriduix ueHTpax. ATpOMETeOpoONOTivHI CTaHLUii
BHKOHYIOTh TIEpEBaXHO (QyHKuil crocTepexeHHs 3a CTAaHOM IIOTOZHM Ta iforo
BINIMBOM HA CUIBCHKOTOCTOAAPCHKE BHPOOHHUTBO i TUIGKH 32 BHHATKOM
CKNIAfIal0Th arpoMETEOPONOriyAi NOBIAKH, OITAAM Ta JESKI arpPOMETEOPONOriuHi
nporuosu. CknanauHs nepeBaxHO! GiNbLIOCTI arpoMETE0POIOTIYHKX MPOTHO3IB
BinbyBaerbcs B I'inpomereoponoridnux uentpax ta biopo noromu. B mux
OpraHi3alisix Ta HayKOBO-ZOCIOHHX [IAPOMETEOPONOriYHHX IHCTHTYTax
BUBYAETBCA BILIMB IIOTOAHMX YMOB Ha cTaH i QOpPMYBaHHA BpOXKA0
CiNBCHKOTOCTIOAAPCHKHX KyIbTYP Ta po3pob/srOTECS i BIPOBAIXKYIOTBCS HOBI
METOJH arpoMeTeopoIIoTiYHHX HPOTHO3IB.

ArpomereoponoriyHe  oOCIyroByBaHHs  CillbCBKOTOCHORBPCHKMX T3
YPAZOBHX OpraHi3auiil 34iiCHIOETECA 32 HalpsAMaMH:

—  indopmauiiiHo-noBinkoBe  0GCHYroByBaHHS  (arPOMETEOpONIOTiUHi
6roseTeHi, arpoMeTeoponoTiuHi JOBiAKH, OTJISAN TOMIO),
— MPOTHOCTHYHE arpoMETEOPONIOriYHe 00C/IyroBYBaHHs, AKE B CBOK 4epry

NOAiIAETbC Ha JAeKibKa FPyN arpOMETEOpONOriYHHX MPOrHO3IB 32 iX

3MicToM.

Bei BugM arpoMeTeOpONOTiUHMX NPOTHO3iB YMOBHO NONINAIOTBCA HA
4OTHPH TIpynH: 1 — MPOTHO3M arpoMeTeopoNOTiYHNX YMOB PO3BHTKY - Ta
dopMyBaHHA BpOXaiB ClIBCHKOrOCIIOAAPCHKHX KyabTyp; 2 — ¢eHomoriusi
NPOrHO3M (NPOTHO3W JaT HAcTymy ¢a3 po3BWIKY POCHHH); 3 — TMPOrHO3M
BPOXaiB CUIBCHKOTOCHONAPCHKUX KyNLTYP; 4 — MNpOTHO3H, IO NOB’A3aHi 3
IpOBEJCHHAM arpOTEXHIYHUX 3aXOAIB, 30MPAHAsM BPOXAIO Ta 3polleHHsM. Bei
i YOTHPH BEIMKHX TPYNH MOKHA PO3AIINTH Ilie Ha AeKiNbKa FpyIl.

Bes indopMmauis, mo HeoGxinHa 1A BHpIIEHHA Takux 3a]ay,
OTPMMY€TBCS Ha MepeXi rifpo- Ta arpOMeTeOpONOriYHMX CTaHIiH Ta MoCTiB NpH
iHCTpYMeHTalbHIX Ta Bi3yalbHHX CHOCTEPEXEHHAX, a TAaKOXK 3a JOINOMOTO0
apiauiiiaux oBctexxenb Ta KOCMIYHHX CIIOCTEPEeXeHb 33 JOTIOMOrOI0 LITYYHHX
CYIMyTHUKIB 3eMIIi. ‘

B 3anexdocti Big mpodiio crnocTepexeHb BCi ipoMeTeoposoriuHi
cTaHuii Ta MOCTM TNONINAITE 3@ BHIAMU: METEOPONOTiMHI, riAponoriuni,
arpoMeTeopoNoriuni, aeponoriudi, cHiromasunHi, OGomoTHi Ta iH. Cnin
333HAYMTH, IO BY3bKO CHOPAMOBAHI CHOCTEPEKEHHSA BUKOHYIOTHCS Ha JOCHTb
obMexerii KinbkocTi crauid. Hali6imem nowmpeni rimpoMereoponoriuni
CTaHIlii 3 KOMIUIEKCOM CHOCTEPEKEHb METCOPOJIOTIYHHX, TIiApoJoriiHuX,
arpoMeTeopoNIOriuHuX i T. iH.

CnocrepexxeHHs IMX CTaHiili HakomMdyloThcs B ofnachHux 12
periOHaJIGHUX  TipOMeTeopoNOriMHUX UeHTpax i Olopo noroan Ta
BHKOPHCTOBYIOTBECA Ul IHIUKMX BAIIB 00CITyroByBaHHS OpraHizanii.

Jins OTpUMaHHS BUCOKMX 1 CTanMX BPOXAiB CilIbCLKOTOCMOAAPCHKUX
KYABTYp 0co0JIMBE 3HAYEHHS MAIOTh arpOMETEOPOJIOTivYHI IPOrHO3H.

Tepwmii arpoMmereoposioriudnii mpor#o3 OyB CKNaJcHMil Ha MOUaTKy
muHynoro cromitts I'.3 Benukesuuem (1932 p.), y 1933 poui O.0. llirones
CKJIaB MPOTHO3 CTPOKIiB N03piBaHHA O3UMOrC *XMTa. Y [O/AlbLIOMY MOUaBCH
GypXIMBHi POIBUTOK arpOMETEOPONOTIYHHX MPOTHO3IB.

V 40-8i Ta 50-Ti poxu MHHyJNI0TO cromiTra mix kepiBHULTBOM M.C.Kynuka
Ta B.B.Cunenvumuxkosa Oynum po3poOneHi Ta BTUICHI y OPAKTHKY MeETOIH
denonoriuanx mporHoszis  (0.0. Illirones), Merogn RpOTHO3IB 3anacis
HPOAYKTHBHOI BOIOTH i BoNoro3a6Ge3neveHocTi CilbCHKOroCHOAapChKUX
xyastyp (C.O. Bepiro, J1.O. Pazymosa, C.b. Mactanceka), OUIHKY i TPOrHo3n
yMOB pocty o3uMHX KynbTyp BoceHH (H.O. 3ybapes, LM. IleryHin,
€.C. YnaHopa), nportosu ymos nepesumieni (.M. ITlerynin, A.A. Oxkyuko,
B.O. Moiiceiunk), ouinkn mnocyuvimeax ssum (M.C. Kymwk), nocyx Ta
cyxosiis (I'T. Censninos, €.0. lly6Gepbinnep), ouinkn ymos opmyBaHHs
ypoxais 3eproBux Kymstyp (H.O. 3y6apes, I'.3. Benuxesuy, A.B. IIpouepos,
C.O. CanoxHikosa, O.C. Korropmpuxkos, 10.1. Unpkos).

VY 60-1i poku WHPOKO POIBEPHYINCEH AOCHIIKEHHA MO PO3podIi METOAIB
arpoMeTeopOOriYHAX NPOTrHO3iB BPOXKAHHOCTI OCHOBHHX 3€PHOBHX KYJILTYD Ta
METOAIB NPOTHO3iB IUION[ 3arHOJMX Ta 3pIHKEHAX O3UMHX TOCIBIB



(B.O. Moiiceiiuuk), MeToliB ONTHMATBHHX pexumiB 3pOHIEHHS
CiIECHKOTrOCHOAaPChKHX KyABTYP Ta iHILE.

Y 70-Ti pokH yROCKOHANIOIOTHCH BXKE€ ICHYIO9i Ta CTBODIOIOTECS HOBi
METONM  NPOTHO3IB  ypOXaifHOCTI  CLIBCBKOTOCHOJApCHKHX  KyJbTYD
(M.C. Kynuk, €.C. Ynanosa, L.B. Csiciok, B.IL. imutpenxko, 1ILI. Hepusasse,
P.C. Mkprusn, K.B. Kupuniyesa, A M. llonsoewuit, T.I. Muzina, HM. Xosra).
Po3pubnsioTbea METONN MPOrHO3Y CTaHY O3UMHX KYJIHTYP BOCEHH HA MOMEHT
IIPUITMHEHHA BereTaui.

Takox B ued nepiol NOYMHAE PO3BUBATHCH HOBME HAMpPAM y po3pobii
METOJiB  arpOMETEOpOJIOridHMX IIPOTHO3IB MNepesuMiBmi i  ypoxaiHOCTi
3epHOBHX KyJBTYD Ha OCHOBi METOAIB MAaTeMaTHYHOI0 MOJENIOBaHHs
(AM. INonsognit, E.I'. [Tanarid, B.O. Mouceiiquk, O./1.CupoTeHKo).

HaykoBOro OCHOBOIO YCiX MeTOAIB ArpoMETEOpONOriYHMX TIPOTHO3IB €
cratMcTHuHi GaratodakTopHi. 3aJeXHOCTI TEMIB PO3BMTKY KyIbTyp, Ta
BEJIRYHHH iX BpoxalHOCTI a Takox 3aIacis IIpORYKTHBHOI BOJIOTH B IPYHTI Bil
arpoMeTeoponoriyHux hakTopis.

HayxoBi po3poGku mepeniueHuX aBTOpIB CTAIH OCHOBOIO VI CKJIaJaHHA
Higpy4HUKa.

1 Ocuosni BHAH T2 popMH rinpomeTeoposoTiHOT
indopmanii

Vpagosi Ta ciibebKorocnofapeski oprasizaiii 3afesneuyloTses pisHuMu
BH/IAMH Tl JPOMETEOPONOTIUHOI iH(boPMaLTii:

— METEOPOJIOTiHHUMH TPOrHO3aMH Pi3HOI 3aBYaCHOCTI;

— iApONOriYHHMH IPOrHO3aMH (IIPOTHO3H PEXHUMY BOJ| Pi4OK, BOAOHMHIL Ta

iHIIX BOAHUX 06’ €KTIB);

— arpoMeTeopOIOTidHIMY A0BiZKAMH T4 IPOTHO3aMH;

— HonepemKeHHAME TIpo Hebe3neyHi riqpoMeTeoponoriuHi ABUIIa;

—arpOMETEOPOJIOTIYHAMM  NIOBlJIKaMH TIPO NIOTOYHMN CTaH POCIMH, CTaH

3BONIOXKEHHS IPYHTY, PO3MipH MOIIKOMKEHHA 1 T. iH.;

—pekoMeHpalliaMu TIpo JaudepeHnifiopaHe 3acTOCYBaHHA arpOTEXHi4HHX
3aco0iB B 3aNeXHOCTI Bifl METEOPONOriYHHX YMOB, IO CKiamucs abo
OUIKYIOThCH;

— arpoKIiMaTd4HOI0 iHdopManieto. ‘

FonoBui cdopmu 3abe3nedeHHs CIIOXUBAYIB  arpoMeTeOpONoriuHo0
indopmanicro:

~ WOJCHHMI Ta IOTHXHEBHUH IigpoMeTeoponoriuHuil OtoneTeHs;

— JekaTHuii arpoMeTeopooriunuil Sionetens,;

— noBiaka “OCHOBHI arpoMeTeopoOJIOTiuHI 0COBINBOCTI MUHYJIOrO MicsUs Ta
iX BIUIMB Ha 00’ €KTH CLIIBCHKOIOCMIOAaPCHKOr0 BUPOOHHITBA”

— OIJISil arpOMETEOPOTIOTIMHIX YMOB 3a BereTaniifnnii nepiosn;

— OIS arPOMETEOPOIIOr YHHX YMOB 32 CilIhCbKOTOCMNOAaPChKHil pik;

~ arpoMeTeOopONIOTi4HI IOPIYHAKH;

— arpoMeTeopoNIoTi4HI POrHO3K, PEKOMEHJIALT Ta KOHCYJIbTAIlil;

— KIMaTHYHI T2 arpoKsliMATHYH] AOBIHMKM, KAPTH, ATHACH Ta iH.

CxemMa  arpoMeTeOpoOJIOTIIHOTO  OOCJHYroBYBaHHA  FOCHONAPChKMX
opraHizanii Ha puc. 1.1. _

CBocgacHe OTPUMAaHHA TAPOMETeopoNnoridaol indopMalii Ta IpaBuibHe
il BHUKOPHCTaHHA CHOPHAIOTL YHHKHEHHIO BTpaT BpOXal Ta 30UIbLUCHHS
IoOYTKIB rociofapcTB.

ExodoMiyHHu# edeKT BiJ BAKOPHCTaHHS IiIpOMETEOPOIIOTiyHOT iHdopmanii
PO3paxoBYEThCs 34 JIOMOMOTOI0 METOIMYHAX PEKOMEHAaNi#, o po3pobneni y
HayKOBO-JIOC/Ii AHOMY iHCTHTYTi CLIBCHKOTOCIOAAPCHKOI MeTeoponorii Pocii, 3a
dopmynoro: '

EE=K,-C(YL -3) (L1

ne K, — xoedilient 4acTkoBoi y4acTi TiipoMeTeoposnoriyHoi indopmauii B
OTpHMaHOMY eKoHoOMidHOMY edekri (3a 3Buyait K, = 0,2 — 0,5 8
3ale)HOCTI BiJl BHECKY 4acTKu iHpopMariii);

C — nnouwa, Ha sKiil AOCATHYTO 30LIBIIEHHA BpOXKaiiHOCT, ra;
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Puc. 1.1 - Bnok “ArpoMereoposnoris” (aHani3 Ta NPOTHO3yBaHHS arpoOMETEOPONOTIYHHX YMOB, CTaHy i PO3BHTKY,
BpPOXaHHOCTI Ta BajlOBOro 30C0pY OCHOBHHX CifIbCHKOTOCTIONAPCEKHX KYJIRTYp Ta OOCIYroBYBaHHS
CIOXKBAYiB, MATOTOBKA PEXKHUMHO-I0BIIKOBHX MaTepiais.



¥ — npubaBka Bpokaro 3aBIAKM BHECEHHIO AOOPHB, 3POIUCHHIO Ta iHIIMM
3axofjaM, INO WPOBEAEHiI Y BiNNOBIAHOCTI 3 TpOTHO3aMM Ta
peKOMeHaniAMH, T/Ta;

1] — njina 3akynisni Ha BpoXaii KyJsTYp, I'pH/T;

3 — BUTpaTH Ha NpOBENCHHS ArPOTEXHIYHMX 3aXOMIB ILIIOC BHTPATH Ha
36HpaHHs JOAATKOBOI NPOAYKILii, IpH/T.

* Arpomereopoinoriune 0o0CIyroByBaHHS CLIBECBKOrOCNOAapCHKHX
opraHizanifi Moxe OOMeXYBaTHCh OKPEMHMH BHAAMH arpoMeTeopOIOridHOL
indopMmanii Ta mNpPOrHO3iB OKpeMHUX BHAIB, abo arpoMeTeopoNOriYHUMH
PEKOMEHIALISMH Ta NpPOrHO3aMH 110 BHPOLIYBaHHIO TIpyn Kynsryp. Jlo
pekoMeHAaliii BXOAATH yci iCHylOui BHAH pO3paxyHKiB Ta NPOFHO3IB IO LMX
rpynax xyneTyp. Hanpuxnag €.€. JKykoBCbKHM 3alpoNoOHOBaHa cXema
o6cnyroByBaHHs BUPOILYBaHHS 3¢pHOBHX KYJILTYp (Tabn. 1.1)

Tabauus 1.1 — Arpomereoposnoriudi pekoMeHAaLii Ta MPOTHO3N OO
OGIPYHTYBaHHSA BHPOLIYBAHHA 3CPHOBHX KOJIOCOBMX

KyJIbTYp
FonosHi ArpoTexHiuHi, Heo6xiani 3axoam Ta ix koperyBatiHs B
BUAU POOIT y | MesiopaTHBHi Ta | 3aNIeKHOCTI BijJl arpoOMETEOPOIOTIHHHUX
rocnoaapcTBi | opraHisauitidi 3axonu [ ymos e
1 2 3 ~ P
O6pobiTok Jlywinus, oparka, | l.[lporaos CTpOKiB 36MpaHus
IpyHTY nid| gorsg  3a  3sa6om. | MONepeIHHKIB 3 BPaXyBAHHAM
o3uMi Ta spi| Bes BiJIBAJIbHA | arPOMETEOPOAOriUHHX YMOB JIITHLOIO
KyNbTypH opaHKa. nepiony.
Juckysanns. 2.BuszHadenns  QOLILHOCT  Pi3HUX
INosepxHesa 3axo/liB 06polixu TPyHTY.
obpobxa uiapy | Pexomenmanii  mono  kinbkocti T
GaratopiyHux Tpas. | IHOWHK BECHAHO! O0OPOOKH HHMCTUX
Hornsin 3a uucrvmy | mapiB B 3anexnocti Bia onamis T
napamu. BOAOIOCTi IPYHTY.
ITepeanociBHa 3.Hporno3s nouarky BECHSHHX
o6pobka IPYHTY: | ONBLOBHX POBIT.
BoponyBahH1,
KyJbTHBALIR abo
riuboxe  PUXNECHHA
(nywwinns abo
OBTOpHA OPaHKa) |
Iocis [igrorosxa rpyury, | OuiHka Ta APorHo3 ymoB JUIK CiBGM
KyJiCHUX BU3HAUYEHHS CTPOKIB | KyJCHUX KYJbTYD.
KYJIbTYp. Ta HOPM BHCiBY
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Tpojosxenus Tab. 1.1

[Iponomxenns Tabn. 1.1.

1 2 3
HacinHa  KymicHEX
KYJBTYP.
Busnauenns | KopexryBannas 1.06rpyHTyBatHs ONTHMAJNBHOro
CTPYKTYPH CTPYKTYPH NOCIBHMX | CHIBBITHOIICHHS IJIONI MOCIBY O3WMHX
IOCIBHUX wiom Ta WAGIp | 1 ApHX KyABTYp 3 BpaxyBaHHAM YMOB
TUIOL COpTiB Pi3HOL | OCIHHBOTO TA BECHSHOrO 3BONOXEHHS
IHTEeHCUBHOCTI Ta | IPYHTY michs pi3HHX HONEPERHUKIB.
CKOPOCTHIJIOCTi 2.01iHKa YMOB; INO CKIAIHCH Ta
MpOrHO3 ~ OWiKyBaHHX  YMOB, IIO
BH3HA4AIOTh ONTAMANIbHE
CHiBBiZTHOLICHHA copTiB pizHOT
iHTEHCHBHOCTI Ta CKOPOCTHIJIOCTI.
Cisba MMigroropka wHacimug | 1.IIporros  onTHmanbHMX  CTPOKIB
do ciB6u.  Bubip | cieOu.
ONTHMATIBHHX 2.KopekryBaHHs HOpM BHCIBY B
CTPOKIB  HOPM  Ta | 3QJI€XKHOCTI BiJl arpOMETyMOB.
3ac00iB ciB6w, | 3.Pexomenmanii woa0 3arnubGIeHHs
3arauGreHns HACiHHS B 3aJIeKHOCTI BiX Boaorocri
HACiHHA. IDYHTY.
Jornan  3a| Kotkyeauus rIpyHty. | 1O6GrpyHTYBaHHS ROULTRHOCTI Hepen-
O3UMHUMH Binsin 3ANUMIKY. | TOCIBHOTO Ta HicnsnociBHOro
KyJBTYpaM# | BOJIOTH 3 IIOJIiB. KOTKYB@HHS IPYHTY B 3aJIeXHOCTI Bij
BOJIOrOCTi Ta 00’€MHOI MacH OpHOro
1apy IPYHTY. ‘
2IlporHo3  cTaHy  O3MMHHM = Ha
NpUNMHEHHA BereTalii Ta Ha XHaTy
BiHOBIEHHS ii.
Cuirosi CuirosaTpumanHs, 1.06rpyHTyBasHs JOLINBHOCTI, CTpO-
Metiopauii YIIIEHEHHS CHITY KiB Ta BHAIB CHirosux Menioparii#.
2.Ilporuos Ta OLliHKa YMOB
’ Tepe3suMiBli  O3UMHX KYNBTYp 7Ta
APOTHO3 CTAaHYy O3WMHX Ha MOMEHT
BiIHOBIIEHHS BereTaril.
Pexomenpanii  moxo  IOWINBHOCTI
mizciBy abo nepeciBy 03HMHX.
IMiacis Ha | CiBba sipux KynsTyp, | 1.PexoMenpanil mono AonimeHocTi Ta
IiIsHKaX nomKo/pkeHux ~ abo | cTpokax  BEeCHSHOro  GOpOHYBaHHS
nepecis 3arubmux O03UMHX 03MMHX B 3aJIeXHOCTI Bif KinbkocTi
03UMHX onajiiB Ta BOAOTOCTi IPYHTY.

] 2 3
Hornsn  3a| Osumi. PyiinysanHs | 1. PexoMenauii moao AOUUIBHOCTI Ta
nocisamu  y | nsopasuoi KIpKU. | CTPOKIB  BeCHAHOTO  GOPOHYBaHHS
BECHAHO- 3arpumka Ta | 03UMHX B 3QJIEXHOCTI BiJl BOJIOTOCTI
niTHiN nepioA | BiBeNeHHs  TAHX | IPYHTY Ta KiIbKOCTi OMaziB.
BOJ. Becnsue | 2.Pexomenpanii 110631 (V) CTpPOKIiB
OopoHyBanHs 3ACTOCYBAHHA XIMIUHUX PEUOBWH [UIA
nocieiB. bopots6a 3 | 6opoTeOn 3 Gyp’AHAMH B 3ANEKHOCTI
6yp’ sHaMM. BiJ{ TOTOJHUX YMOB.
IpopimxyBaHHSA 3. [lporHo3 iMOBIpHOCTI BHJIAraHHA
TIOCIBIB. 3axonu | mociBiB, pexoMeHAauil LIOKO CTPOKIB
60poTLOH OpPOTH | T4 /103 BHECEHHS peTapAaHTiB Ta
BHJISAIFAHHS. Slpi | miArOTOBKM TEXHIKH A0 3OHpPaHHI.
KyJbTYDH. 4. OOIpyHTYBaHHS  JOLINBHOCTI
IpukouyBaHH, NPUKOYYBaHHA T[PYHTY B 3alleXKHOCT
60poHyBaHHs Bl Bonorocri Ta 00’€eMHOI Mach
mociBiB. Boporsba 3 | opHoro wsapy.
Oyp’stHaMu.
3ano6iranus
TOJIATAHHIO. o L
36mnpanns [ligrotoBka Texdiku | 1.[TIporuos  onTUMaNbHMX  CTPOKIR
xmibiB 10 30uparna. [psiMe | nouatky po3dinbHOro Ta  MpAMOre
Ta po3jiibHe | 36UpalHHs BPOXKalO B 3aNeXHOCTI Bijl
36upaHHg. 36UpaHHs | HOTOAHUX YMOB.
COJIOMH. 2.06rpyutyBaHHa  BuOGoOpy 3acobin
30upants.  Pekomenpauwii  mwo 1o
JOILHOCTI [IPAMOro Ta po3NiIbHOIO
30MpaHHs B 3alexHocT  Bil  yMmon
MOTOMH.
3.0uiHka yMOB NPOCHXAHHS 3epHa Ta
ConoMM y Balkax Ta Ha KOpiHi.
OuiHka TPUBANOCTI Ta AKOCTI POBOTH
koM0aitHiB B 3aNEXHOCTI BIt NOrOAHMN
YMOB.
4.0niHKa MOXIHMBUX BTPAT 3epHa 34
METEOPOJIOTIHHUMH YMOBAMH.
5.fMonepemkenn 11po MOKIIUBICTL |
IHTEHCHBHICTL TIPOPOCTAHHA 3epHa ¥
BAIKaX Y PisHAX COPTIiB 3ePHOBHX.
L




ITpomosxkenns tabm. 1.1.

1 2 3
6.IToniepe/pkeHHS TPO  MONUIHBICTh
paHHiX OCIHHIX HpHMOpO3KiB Ta IX
BIUIHB Ha BpOXail.
7.Pospaxynok obcary HeoOXimHux
pofiT Ta TexHiuHMX 3axOmiB ANs
o6pobku 3epHa micas 30upaHHs B
3aIEKHOCTI Bill [IOTOJHAX YMOB.
BHecenHs BueceHHs 1.06rpyHTYBaHHA ONTAMANBHHX HO3
no6puB OpraHigHHX JOOpHB| Ta CTPOKIB BHECEHHA OCHOBHHX
uig  noNepeaHuKy. | Ao0pHB Ta NHKMBICHHS B 3aNEKHOCTI
BreceHHs BiJ NOTOAHHX YMOB.
MiHepalbHHX 2. PexoMennanii mope 3arnuOAeHHS
JOOpHB: OCHOBHC | I0OpHB B 3aleXHOCTI BiJ BOJOTOCTI
npunociBHe, OpHOTO 1Hapy
TIOKHBTIEHHS.
bopoTtb6a 3acrocyBaHHS 1.Ilporso3 uMcenbHOCTi IIKIAHUKIB i
3 xBopoGamu | XiMiuHHX Ta | IHTEHCUBHOCTi XKOPOG B 3aneKHOCT

T3
LIKIZTHAKAMHU

arpoTeXHiYHUX
3axoniB GopoThOu 3
HIKITHAKaMH Ta
XBOpOOaMU 3ePHOBHUX
KYIBTYP.

BiJI arpOMeTEOPONIOTIYHUX YMOB.
2.Arpometeopoinoriude  0GIpyHTYBaB-
HHS arpoTeXHIYHHX 3aXOfiB I
OGoporeb 3  IIKiXHWKaMd  Ta
xBopoGamu.

3.ArpomereoposioTidHe OGIPYHTYBaB-
HHA TepMIHIB npoBeleHHS XiMidHUX
obpoGok  mocigiB.  Ouinka  ix
e(eKTHBHOCTI.

4.IlporHoz MOXIHMBHX BTpaT BpOXKalo
B 1UKiZHHKIB i XBOPOB.

3poLueHns.

Ociunl T2 BecHsHI
BOJIOTO3aPSFKOBI

nonued. Bererauiifui
NONUBA  3epHOBHX

KynsTyp.

1IlporHos  HOPM  Ta  CTpOKiB
BOJIOTO3aPANKOBHX TIONHBIB,
3pollyBalbHEX HOPM, RO3 Ta CTPOKiB
BercTauifiHAX IMONHBIB Yy 3B’A3KYy 3

arpoMeTEOposIOTiYHHME YMOBaMH. ‘J

12

OcHoBy ycix ¢$opM arpoMeTeopoNoriqHOro o0CHyroBYBaHHS CKIAJalOTh
haKTHuHi MarTepiaNy NapanenbHUX CHOCTEPEXKEHL HaX METEOpONOridHUMH
YMOBaMH Ta CTaHOM CLILCHKOTOCIIOAAPCHKHX KYABTYp T2 CHHONTHYHI IIPOTHO3H
NOFofH. ArpoMeTeoponoriyHe obCIyroByBaHHS Mae BeiauKe 3Ha4eHHS A
CiIlCHKOTO TOCNOAApCTBA. 3HAYEHHN KOXKHOIO 3 BHAIB OGCIYTOBYBaHHA IJIf
cibebKoro rocnoaapersa Gylle po3rasaaTHCh MPU BHKIaAaHHI BHAIB Ta GopM
0o0CyroByBaHHS.

Bci ¢opMu arpoMeTeopoJIoriYHOro 0GCIyroByBaHHS pO3RINAIOTECA Ha ABi
senuki rpynu: 1) indopmaniiiHo-10BixKkoBi; 2) NPOrHOCTHYHI HOpMH.
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2 Indopmaniiino-1oBiikoBe arpomereopoaoriune 06CIyroByBaHns

Jo indopMmaniiino — fpoBigkoBux ¢OpM  arpOMETEOPONOTIYHOro
0oOCITyroByBaHHS BiJHOCATHCA: ~ ArpOMETEOPOJIOTiYHI  Otonereni  (WOAEHHi,
THDKHCBI, JICKa/IHi), arpOMETEOpOJIOridHi JIOBIIKM, arpOMETEOPONOTiuHi ornaau
(Micsanni, 3a Bererauiifauil mepio, 3a cinbCbKOrOCIONAPCHKH PiK).

ArpoMeTeoponorivIHi GloneTeHi - e pocriiiHa tbopma
arpoMeTeopoNOriTHOro 0GCIIyTOBYBaHHS, fiKa 3AiHCHIOETHCA MPOTATOM POKY B
o6JIacHHX, perioHaJIbHHX GIOPO MOTOAN T I APOMETEOPOIIOTIYHHX LEHTPaX.

ArpoMeTeopooridHi JOBIIKH CKIAfAIOTECSA €Ni30UYHO TUTBKA Ha 3AIMHTH
opraHisalliii Ha arpoMeTeopoNOriYHUX CTAHI[SIX Ta B TiIPOMETEOPONOTiYHHX
neHTpax. Hajiqacrime BoHH cKIafarOTHCH. MICHA HECIPHATIHBUX ABHIL HOTONH
(npHMOpPO3KH, TOCYXH, CyXOBii, CHIIBHI 3/IMBH, FPaj T4 iH.).

ATpOoMeTeopOIOTiMHI OTMISAH CKIIANAIOTHCA 0GOB A3KOBO 32 BereTallidmmii
Tepiol Ta 3a CiNBCEKOTOCTIONAPChKHit pik (3 | BepecHd MUHysoro poky uo 31
CepIIHs MOTOYHOIO PoKy). 3a iHIIN BiAPI3KH Yacy arpoMeTeoposIoTiuHi Orjsiy
CKJIaflaloThCA TINBKM Ha 3a0MTH OpTraHi3alif Ha arpoMeTeopoNOrivHHX
CTaHILIAX, 0OJIACHHX Ta PEriOHabHAX TiJPOMETEOPOJIOTTYHUX EHTPAX.

2.1 Arpomereopouioriuni Grosereni

1lonenni arpoMereopoioriyHi OroNeTeHi CKIafaloThCs Ha MaTepianax
CTIOCTEepEeXKEHb  arpoMeTeoponoriYHux - crauuiif. TikeeBi Ta  mexaani
arpomeTeopoJioriuni GronereHi crianaloThca B blopo morogu abo B
ligpomereoponoriuHux  LeHTpax Ha  Marepianax CIOCTEPEXEHD
arpoOMeTEeOpONIOTiUYHIX CTaHIiM, MO HAAXOAATH JO UKX OpraHisaiiil y surisai
MOJEHHHX Ta JeKaJHHX arpOMeTeOpONOriTHIX TeJIErpam.

Tuoxicnesi GloNeTeHi BMILLYIOTh OIVIAN METEOPONOTIYHHX eJEMEHTIR 3a
THXKJEHb Ta X BIUIMB Ha CTaH CiIbCBKOIOCIIONapChKUX pociuH. OcobnuBa yBara
TpH CKIaJaHHi THXHEBOro GIONETEHS HANA€Thes eKCTPEMANIBHHM 3HAYCHHAM
METEOPOJIOTIYHIX eneMeHTiB (TeMmepaTypi MOBITp#A, BifHOCHii BodorocTi,
onajaM, CHJIBHOMY BIiTPOBi, 3/MBaM, 3aMOpO3KaM,lIOCYXaM, CyXOBifiM),
XapakTepUCTHII iX BIUIEBY Ha CTaH CiIbCHKOTOCIIOZAPCHKHX —KyNBTYP,
Xapakrepy Ta po3MipaM MONIKOJKeHb POCIHH, & TaKOX MOMJIMBOIO
HEraTHBHOTO BILIHBY Ha (OpMyBaHHS OUiKyBaHOTO BPOXalo.

Jexaoui azpomemeoponoziuni bronemeni CKJIAJIAI0THCA B
arpomMeTteoponorivHax Biaminax bBroopo norogm um I[iapomereoposoriunux
ueHTpiB. BoHu ckianaioTecs y mepiii ABi J00H MTicis 3aKiHYeHHS AeKalH, TOOTO
11 -12,21 — 22 yucna noToyHoro Ta 1 i 2 4uciia HACTYNHOrO MicsALs (32 TPETIO
Jiekaly nonepeaHeoro Micsus). Jlekamni arpoMereoposioriuni - Gronereni
CKNTafaloTbCA HAa OCHOBI JEKaJHUX arpoMereopoNoridHHX —TellerpaM, o
HaJIXO/ATH 3 ArPOMETE0POIOTIHHUX CTAHII 067aCTi, perioHy 4u KpaHH.

Jlekamni  arpoMeTeopoNOriuHi TelerpaMM  BMILMYIOTB TIOCTiiiHI Ta
eni30AMYHI CrnocTepeXeHHd A0o00BMX Ta cepefHiX 3a JeKafy 3HaueHb YCiX
METEOPONOTIYHUX €NeMEHTIB (TEMIIepaTypH Ta BOJIOTOCTi TIOBITPA, OmaiB,
XMapHOCTI, BITpY, X €KCTPEMANIbHUX 3HA4CHb, HAABHICTE POCH, TYMaHy, rpafy,
31MB TOLIO); ArPOMETEOPONOTITHI CHOCTEPEKEHHA 32 PO3BUTKOM Ta 3pPOCTAHHAM
pociuH, X ctaHoM, 3a0bpynHeHHAM — Oyp’dHaMM,  NOIIKOIDKCHHAM
HECTIPUATIMBAMH METEOPOJIOriTHHMH ABHIIAMH, XBOpoGaMH Ta IIKiTHUKaMH, 33
eNeMEHTaMH  NIPOJAYKTHBHOCTi, BOJIOro3a0c3eyeHicTIO MociBiB, yMoBaMH
POBEJEHH CLIBCEKOTOCHIOAAPCHKUX pobiT TOIO.

JlekagHuii arpoMereopolioridHMi  OloNeTeHb CKITAJAETECE 3 TPHOX
posziiiB: 1 — MeTeoponoriudi 0co6MHBOCTI AeKaaH; 2 — arpOMETEOpONOriuHi
0coOMMBOCTI 3pOCTaHHA Ta PO3BHTKY POCIHH 3a MOTOYHY JAeKady Ta iX
BOJIOT03a0€3II€YEHICTh @ TAaKOX ONiHKA CTaHy pPOCIHH; B3HMKY — YMOBM
Nepe3HMiBI O3UMHX KyIbTYp; 3 — YMOBH IPOBEJIEHHS arpOTEXHIYHAX 3aXOXIB Y
TOMY YHCI KiIBKICTh T2 HOPMH 3pOIICHHS, BHA Ta KillbKiCTh BHECCHHX JOOPHB
Toio. Jlisi XapaKTepUCTMKA KOXKHOTO PO3NULY MOXYTh CKJIaAaTHCh Tabiuui,
rpahiky Ta KapTOCXEMH. '

Y nepmomy po3gini OlofeTeHs HOKIAZHO XapaKTepPH3YIOTbCA 3HAYEHHS
METEOpONIOTITHHX eNIEMEHTIB Ta CHHONITHYHA 00CTaHOBKa, 1o iX 06yMOBHa.

SIKIHO BHPOJOBX JEKagM CHOCTEPIraiuch eKCTpeMallbHi ABHIA, TO
000B’A3KOBO XapaKTEPHU3YEThCA CHIA Ta TPUBATICTb LUUX ABHW (3aMOpPO3KH,
cyxoBii, MoCyxH, CUIBbHI 31MHBH, Tpax Tomo). Texcr nepuloro posfiny Moxe
imocTpyBaTHCh Tabnuliero, B sKiif HABOIATHCS JOOOBI Ta AekaiHi 3HAUEHHS
METEeOPONOridHAX eNeMeHTiB. TeKCT TakoXK JOMOBHIOETHCH KapTOCXEMaMH
po3mOAiTy CepeliHbol, MiHiManbHOI i MaKCHMallbHOI TeMnepatryp MoBiTpsa, Ta
omaxis. B3uMKy Ha KapTy HAHOCATBCH 3HAYEHHs MiHIMAJIBHOI TeMIeparypu
IpyHTY Ha [JIMOHHI By3/la KYIIiHAS O3MMUX KyJIbTYP Ta BUCOTH CHiry.

Jpyru#l po3fin arpoMeTeopoNorivHOro OrOIeTeHs BMiliye BiIOMOCTI PO
PO3BUTOK Ta CTaH CLIBCHKOIOCNONAPChKHX KyNBTYp 3a Aekaay: (ha3n po3BuTKy i
IaTH X HAacTyIy, BUCOTY POCITHH Ha KiHelb JeKa/Ju, IYLIKHY MOCiBiB, Jaui rmpo
CTPYKTYPY BPOIKalo, 3a0pyHEHHs NociBiB Oyp’AHAMM, OLIHKY CTaHy POC/IHH Ta
XapaKTepUCTHKY YMOB, SKi BHKIHKaIM noripieHHs aGo nonimiuedHs ioro y
HOpiBHSHHI 3 HONepeJHBOI NeKafolo. Bci XapaKTepuUCTHKW MOAAKOTHCS Yy
TOpiBHAKHI 3 cepefHiMU 6araToOpiiHHUMK 3Ha4eHHSMH, Ta 38 Taky X JAeKaiy
MHHYJNOro poxy. OO0O0B’SI3KOBO 3BEpPTAcThCA YBara B TEKCTi Ha HAasSBHICTb
eKCTpEeMalbHHX HOTOZHUX YMOB Ta XapaKTEPHCTHKY 3MiH PpOCITHH, LIO
BUKIMKAHi LMMH yMOBaMH. BH3HaualoThcs pPO3MipHM NOWIKOMKEHL Ta
NPOHOHYIOTECS MPOTO3HNil IOAO 3aXONIB MO MOMIMIEHHIO CTAHY POCHMH, iX
minciBy abo mepeciby.

JeTansHo XapaxkTepU3yIOTBCS YMOBH BOJIOro3abe3neyeHoOCTi Nocisin Ak
33 3HAYCHHAMH 3aIaciB NPOJYKTHBHOI BOJOTH y Di3HMX IUapax IPYHTY min
pi3HMMH KyJIbTypaMM, TaK i 3a 3HaYeHHAMH BOJIOro3abesneyeHocTi,
po3paxoBaHoi 3a Metozom C.O. Bepiro [1, 2, 3].



Pospaxynok Bonorozabesneuerocti (V) 3a meromom C.0 Bepiro
BHKOHY€ETBCA 32 (hOPMYJIOI0:

E
v==2_100 @

on

Ae E; — cymapHe BUIIapOBYBaHHS 33 AeKafy, MM;
E,, — BunapoByBaHicTb 32 JIeKajLy, MM.
CymapHe BHNapyBaHHA 32 J€Kaly pPO3paxOBYEThCS 3a Gyap-fkow i3
icHylouux ¢opmyn. Haifuacrimie po3paxyHKH BHKOHYIOTBCS 3a CKOPOYEHOIO
dopmynoro BogHOrO Hanancy:

E‘i’ =Wy +x)-Wy 2.2)

Ze W, — 3anacy NpoZyKTHBHOI BOJIOTH Ha NOYATOK AeKalH, MM;
X — CyMa OIafliB 3a IeKaly, MM;
W, — 3anacy npoxyKTHBHOI BOJIOTH Ha KiHELb JeKaau, MM.
IloTpeba pociHH y BOAI MPUPIBHIOETHCSA 1O 3HAYEHHS BHIIAPOBYBAHOCTI,

pospaxoBanoi  Oyab-skuM  Metogom.  Halfuactime  BunmaposysawicTh
po3paxoByeThes 3a popmynoro A.M. Annaresa [5]:
Eypn=k-Zd (2.3)

ae k — 6ionoriunuit xoedirieHT BHIApOByBaHHs, 6€3p03MipHUit;
2d — cyMa HecTadi HaCHUYEHHA NOBITPS BOJNOTOI0, MM.

TexkcT Apyroi yacTHHH OIOJETEHs TaKOXK MONOBHIOCTHCS TaBMHLAMH,
rpacdixamMu, KapTami. Hanpukian, kapra cTpokis ¢iBOH SpuX 3epHOBUX KYNLTYp
no ofracti T. iH. Kpim Toro, Apyru#t po3ain aonoBHIOETECA e i Tabnuiero abo
KapTOCXeMOIO 3HaYeHHS 3anaciB HPOIYKTHBHOT BOJIOTH nig
CinbCH>KOTOCNIORAPCEKHMH KYJABTYpaMH 3a AeKaly B mapax rpyHty 0 — 20, 0 —
50, 9 :— 100cM. Bocenn TaGmuus 3aMiHIOETBCS KAPTOCXEMOIO 3araciB
NPONYKTHBHOI BOJIOTH fHJ O3MMMMH KyJbTypaMH. BniTky, Komu KyneTyp
6arato, cxnagaiorbcs Tabnuii 3HaueHb 3aMaciB NPOAYKTHBHOI BOJOTH Mg
OCHOBHHMMH I'DYIaMH KYJIBTYD.

BB octaHHii 9ac Tabmuili 4acTO 3aMiHIOIOTE KAPTOCXEMaMM, TOMY LLO BOHH
6inbu1 iHgopMaTHBHI.

Kaprocxemu OymyloTbhcs 3a TaKMM NPHHLIMGOM: HA KApTy HAHOCHTHCS
3Ha4YCHHA CePeNHbOI 3a AeKaay, MiHIMaNBHOI Ta MAKCHMANTLHOT TEMAEPATYp s
KOXHOro MyHKTY crocrepexenb. [IoTiM mpoBoasrbes i3orepmu. Axino mo
TepUTOpii TEMIIEPaTypa He NyXKe Pi3KO 3MIHIOBaNACk, TO i30TEPMH TIPOBOAATECS
3a 3aralbHUMH IipaBunamy yepes 1° C. SAxuio X Temuepatypa mo TepHTOpil
Bipi3HA€ETBCA Oinbiwe ynM Ha 5° C, To i3oTepMmu nposogsAThCs 4epes 2° C.
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I3otepMu  cepensboi TeMmmepaTypd — CYUiIbHA JIiHiA, MiHIMaNnbHOI Ta

MaKCHMAaIbHOI TeMIepaTyp — MyHKTHPH Pi3HOTO xapakrepy. I3otepmu Ha 06pisi
KapTH 0008’ A3KOBO NiANUCYIOTHCS.

CkianaHHs xapT onafis (y Tefny Mopy poKy) BUKOHYETHCS Tak: Ha KapTy
6ing TYHKTIB CHOCTepe)xeHb HAHOCATLCS 3HAYEHHA CYM OMadiB 3a JeKany.
IMpoBoauThcs aHani3 1ux cyMm i BoHU po3bHBaloThcs Ha rpajanii. Hanpuxian,
1o Teputopii o6aacti BUnagano sia 5 xo 25 MM onazis 3a nekany. PosbuBaerses
cyMma omaziB 3 rpajamieio y 5 MM, 10610 0 — 5 Mm; 6 — 10 Mm; 11— 15 mm; 16 -
20 mm; 21 — 25 mM. SKugo sk po3bixHICTE y cyMax onafiB 6yae OinblIOI0, TO
MexXi rpapaitiii 36ib1yt0ThCS. 3a rpajalisiMH Ha KapTi MPOBOHTBLCA IITPHXOBA
po3MiTka TepuTopil NO cyMax onanis 3a Aekany. Taka kapra 103BONs€ HAMNAJAHO
BUABHTH palioHH 3 Pi3HOIO KUIBKICTIO OITAliB, Ta BU3HAYHTH paliOHH HafMipHOIo
Ta HEZOCTATHLOTO 3BOJIOXKEHHS.

3a TakuMm K€ MNpPUHLMNOM OYAYIOTbCS KapTH 3anaciB MpOAYKTHBHOL
BONOTH. 3a 3HAYEHHSMM 3anaciB BONOry HalyacTilue HaBecH! OYNYIOTLCA KapTH
s mwapy 0 — 20 oM, y nonanslunii nepiof po3BHTKY KyNbTyp — Aans wapy 0 -
100 cm. SIxuio Ha TepuTopii 3Ha4Hi MO BiBOAATECA Nij OROHEBI KYJIbLTYPH,
kaprommo abo LykpoBi Gypaxu, T0 y Takomy BUNaaKy OyayloTees kapT 3a
3HAYEHHAMHU 3a11aciB NPOAYKTHBHOI Boslorn y wapi rpyHTy 0 — 50 cm.

V  TpeThoMy po3Aili  AEK4IHOro arpoMeTeopolIOriyHOro  OrofeTeHs
XapaKTepH3yeThea BILUIMB MOTOAHMX YMOB Ha nposejeHHs
cinbcpkorocnoaapebkux  pobiT (ciBGa, 30upanHs, oOpobGka nocisiB) 7Ta
arpoTeXHiYHMX 3aX0/iB (BHECEHHs NOOPUB, 3polieHs, GopoThda 3 BUIISITAHHAM,
60poThOa 3 LKIAHKWKAMHU Ta XxBopobaMH TOILO).

Jlexan#i  arpoMereoponoriyHi  OlofeTeni  WOEKAAHO  HAACHIAKOTLCS
opraHizauisM i BiZOMCTBaM 3a 3aBYacHO cknajeHuMu ciivckamu. Tlpuknan
JIEKaIHOr0 G5oNneTeHs HaBOAHTRCA Y NOAATKY A.

2.2 ArpoMeTeopoJIorituNi OrIAaH

lle OIHUM BHAOM indopmauifinoro IPOMETEOPOJIOTIHHOIO
0BCIYroBYBaHHA € arpoOMETEOPONOriuHi ornsau. Boln MOXyYTh cKiajaTuch 3a
OKpeMy JeKany, OKpeMHH Mindazuuii nepion PO3BUTKY
CUILCHLKOrOCNORAPCHKUX KYNBTYP, B LiJloMy 3a Bereraniiiuuii wsepion ta 3a
CINLCLKOrOCTIOAAPCHKUIA PiK. ArpoMeTeoposioriuHi OMMAAM CKIAJAIOTHCS Ha
3anMTH  OpraHizauif i BIIOMCTB  Ta  MICTATb  XapaKrepHCTHKY
arpoMETEOpOJIOTiYHMX  YMOB  DO3BUTKY  OLHi€l  KyibTypu,  rpynu
CUIbCHKOrOCTIOAPCEKUX KYNBTYP, ab0 BCIX Ky/bTYp, 3@ AKHMM [IPOBOASTHCA
crnocTepexeHHs Ha Teputopii o6cnyrosyBaHHs.

ArpoMeteoponioriudi  ornAau 32 BereTauiitnuii nepion  Ta
CUILCHKOTOCTIONAPChKHMI pik € 060B A3K0BOIO GOPMOIO arpomMeTeoposioriiioro
o6cnyroBysanns i citazaiotses 1f yrc
CilILCHKOrOCIIOAaPCHKOro POKY.
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IHwi arpomereoponoriuHi oMM CKIANAIOTBCA TINBKA HA 3allUTH
opranizaniii abo okpemux oci6.

BHMOTH 10 arpoMeTeoposIOTiUHAX OTHsAIB B HiNOMY 3BOJATECS A0 TOFO,
oo B OrJIAAl MoBUHHA OyTH JiTKa BIANOBIAL HA 3a0MT, HA AKWH CKIAJAETHCH
oraax. B3aram x B ormamax 4iTKO XapaKTepusylOThCA NOTOAHI YMOBH 3a
BH3HAYEHHH IIEpioff T2 iX BINIMB Ha PiCT i PO3BHTOK CiTBCHKOTOCIIOAAPCEKHX
KYJILTYp Ta [IPOBEAEHHA arpOTEXHIYHUX 3aXO0iB.

Slkiio orasa cKIamaeThCsA 34 BereTaliifHHi nepiof (3 mouatky cisbu o
KiHlg 30MpaHHs KyIeTyp), abo cinpChKOrocmomapcekuif pik (3 mepumoro
BepeCcHA MHMHYJOro poky Ao 31 cepnHs MOTOYHOTO POKY) TO B TeKCTax TaKUX
arpoOMETeOpOJNIOTIYHHX  OTNIAAIB  OGOB’A3KOBO  XapaKTEPU3YIOTBCS  YMOBH
NpoBeEHHA CiBOH CilIbCPKOTOCTIOHAPCHKAX KYJILTYP, TPHBANICTD Tiepiomy ciBOH.
Ilorim XapakTepu3ylOTbCA IOTOAHI YMOBH BeretauifiHoro mepiony a6o
CLIBCHKOIOCIIOAAPCHKOr0 PoKy Ta iX BIUIMB Ha PO3BHTOK Ta (OpMyBaHHA
BpOXalo OJIHi€l WM BCIX KyJNBTYp, a TaKOX TPHBANICTh T4 YMOBH 36mpaHHs
BpOXKalo.

Bei BiIoMOCTI NMORAIOTBCA y TOPIBHAHHI 3 CepeAHIMH HaraTopiyHHMH
napumy. OcobnuBa yBara 3BEPTA€TBCA HAa HECOPHUATIMBI NSl CLIBCHKOTO
FOCMIONAPCTBA . NOTOJHI YMOBH, Ta XapaKTepHCTHKy 30WtkiB. Texcru
arpoMeTeopOIOTi4HIX OIMIAAIB HeOOXINHO LIIOCTpyBaTH Ta6IMUAMHU T4 KapTaMu
A7 GinBINOI BUPA3HOCTI XapaKTepHCTHKH HOTONHHX YMOB T4 iX BIUIUBY Ha
PO3BHTOK CillbCBKOTOCIONAPCHKAX KYIALTYP. B Tabnuisx posMillytoTh cepeni
XapaKTePHCTHKH MeTEOPOJIOTiYHHX eJIEMEHTIB Ta IX NODIBHSHHA 3 cepeiHiMA
Haratopiunvmm nanumu. Kaptu Gyayiots 3a TepMikamu ¢iBGu mo TepHTOpII,
TepMiHAMHM HacTaHHs (a3 PO3BHTKY IPOBIIHHX CiILCHKOrOCHOAAPCHKHX
KyJIbTyp, 3alacaMH  MPOJAYKTMBHOI BOJNOIM TeX MiA  OPOBIXHEMH
CLIBCBKOTOCTIOAAPCHKAMH KYJILTYPaMH, TO LIO.

B ornaai 3a cinbCEKOrocnonapchkuii pik 060B’A3K0BO 3BEPTACTHCA YBAra
HA YMOBH 3HUMIiBJIi 03UMHX KyJIBTYpP Ta PO3MIpPH iX MOIIKOMKEHB, SKi BHKIHKAHI
HECTIPHATIMBAME YMOBaMH 3UMiBII (BiicyTHicTs cHiry, a6o 3HayHa TOBIIMHA
floro — Oimeme 30 cM, MiHiMaNBHAa TeMmeparypa IpyHTy Ha TIHOUHI Bysna
KYIIiHHA, rMMOMHA NIPOMEP3aHHs [PYHTY, TPHBANICTH 3aAraHHA CHITy Ha
TIOJISIX, TPMBAIICTD TIEPIOAY TAHEHHS CHIry 1 Take i).

B: arpoMeTeopoNOTiYHHX OrsIaX TAKOK HOMAETHCH NOCHTH AOKNaaHa
XapaKkTepUCTHKa [TOTOAHHX YMOB Y Tepioj 30MpaHHs BPOXalo, TOMY IO Bij
TIOTOJIHAX YMOB I[bOT0 TIEPiOAY Y BEMHKiH Mipi 3aJi€XaTs seJIM4UHM HOro BTpar.
Oco6ymBa yBara npu (oMY NPANINSETHCA XapaKTEPHCTHL{ OMaziB, iX KibKOCTI
Ta KUTbKOCTI AHIB 3 ortaaaMu 6iisie 1 MM Ta 6itbie 5 MM,

Texcry arpomeTeopolIOriTHAX OrNALIB. MOBHHHI 6yTH cknageHi 4iTko i
NaKoHiyHO, Ge3 MOXIHBOCTeH UHOABIMHOrO (OpPMyYTIOBAHHA BHpa3iB Ta
NiATBEPKYBATHCH MOCHUIIAHHAMH Ha TaliMui Ta KapTH, WO FONAIOTBCA JO
TEKCTy. BuUMOrM 10 CKnanavHs KapT Taki X 8K i npd  cKIajaHHi
arpoMeTeoposIoridHux OroseTedis.
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ArpoMeTeopoJIoTiuHi OMMAMM, IO CKIANAOTLCA Ha 3alMTH OpraHizauii,
PO3CHNAIOTHCS TUIBKY Ha 3aMHTH. ArpoMeTeopoNioriuHi oru 32 BereTaliHni
tepiof Ta 3a CUILCBKOTOCHOAAPCHKHH pix € 000B’a3k0BOIO  hopmoro
arpoMeTeopOIOTIIHOr0  OOCHYTOBYBaHHA - i TOMY PpO3CHJIAIOTBCA TaK K 1
arpoMeTeopoJIoTiyHi bloNeTeH i, 33 CIMCKaMU TIOCTIHHUX OpraHizauiii.
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3. PospaxyHnok TepMmiHis ciB6H cLIbCLKOTOCIONAPCHKHX KYIALTYP
3.1 Pospaxynok TepMiniB cisGH 03uMol mumiennui Ta 03HMOT0 KHTA

P0O3BUTOK O3UMHX KyJbTYp BOCEHH 3AICKHTL BiJl arpoMeTeOpONOriYHHX
YMOB Bif CiBOH A0 TNpPHNUHEHHA BereTalil. ArpoMETeopoJor TOBHHEH
o6rpyHTYBATA TepMiHH CiBOM O3MMHX KyABTYp 3 THM, W06 BOHW 3axkiHuMmM
BETeTaLilo y CTaHi KyIiHHA 3 — 6 NaroHiB.

Meronuka MPOrHO3Y TepMiHiB ciBbu O3MMHX KYJIBTYP,
arpoMeTeopoNOriyHAX YMOB iX pO3BHTKY [0 (TPHNHHEHHs BereTauii pospobieHa
€.C. Ynanosolo [6] ana C€sponeiicbkoi Teputopii kpain CHI, Jina Ykpaiuu
METOMKa TEpPMiHiB ciB6M o3uMux pospobnena ~B.JIL JiMutpeskoM Ta
1.T. I'pyuixoto [13], wra Binopyci — JLK. ITatoscekomwo [15, 16].

Jinda 03UMUX KyJAbTYp ONTHMANTGHHMH TepPMiHAMH CiBOH BBAKAIOTHCA TaKi,
3a SKMX Y POCIHH Ha NPHOHHEHHs Beretalii crmocTepiracTbcsa 3 — 5 marosis,
OyXe paHHIMH — Ti, 33 AKHX O3MMi 3aKiHUYIOTb Bereraulil0 3 KyIHCTICTIO 6
naronis i 6ijbllte, AyXe M3HIMA — TepMiHM, 3a AKAX O3HMI HA MPUIHHEHHS
BereTalil 3aMIIAIOTHCA B CTaHi CXOAIB 260 HA TIOYATKY KYHITHHA.

['0n0OBHHMH  arpoOMETEOpOJIOTIYHUMH  [OKa3HHUKaMM, AKi BH3HAYalOTh
PO3BUTOK O3UMHMX BOCEHH, € TeMIlepaTypa MoBIiTPs | BONOricTh IPYHTY.

€.C. YnaHoBOIO po3poOieHO [Ba MeTOOM BH3HAYEHHA TepMiHiB CiBOH
O3UMHX KyJIBTYP: &) AJ paioHiB JOGPOro OCIHHEOrO 3BOJIOKEHHS IPYHTY, 10
SIKMX BIZTHOCATBCS paiOHH 3 3anmacamu Bojord y mapi 0 — 20 oM Ginsure 25 mM;
6) Ans palioHiB HEZOCTATHHOTO 3BOJIOXKEHHS IPYHTY — 3 3anacaMu BONIOTH B
OpHOMY Luapi 3a BkaszaHuH Nepiox Menme 25 MM.

B ymoBax M0CTaTHbOTO 3BOJIOXKEHHS IPYHTY BHpillajibHe 3HA4YEHHS JUIA
3pOCTaHHS T4 PO3BHUTKY O3HMHX Mae€ TeMIepatypa noBiTps i IpyHTY. ¥ 3B’S3Ky
3 UMM Yy paiOHaX TOCTaTHLOTO 3BONOMEHHS [UIl BU3HAUYEHHA TEPMiHIiB ciBOH,
CXOZiB, MOYATKy KyWiHHA i MIpH KYWIHCTOCTI BUKOPHUCTOBYIOTRCA CYMH
eexTBHUX TemuepaTyp suile 5° C, Bctanosieni O.0. Hlironesum [9, 10]:

O3ume xuto  O3uMa NIIeHus

Cisba — cxonu 52 67
Cxoau — MoYaToK KyIiiHHs 67 67
CiBGa-no4aToK KyLIiHHA 119 134
CiB6a — Tpu naroHM KymucrocTi 200 200
Cis6a — micTh MaroHiB KyWHCTOCTi 300 300

Fpn HenoCTaTHBEOMY 3BOJIOXKEHHI IPYHTY BOCEHH TepMiHH HacTymy (a3
PO3BUTKY O3WMHX KYIBTYp 3AlICKATH Bil TeMmepaTypd HoBiTps Ta 3amacis
BOJIOTM y OpHOMy Hiapi IpyHTy. €.C. YnaHosowo Oynd 3HaiaeHi 3anexHOCTi
TpHBANOCTI y JHAX mnepiomiB "cisba — cxomu" Bin 3BONOXKEHHS IPYHTY 3a
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Temneparypu Buute 14° C (1abu. 3.1) Ta cxoau-KyUliHHA Bii BOJIOTOCTi y 1uapi
rpynty 0 — 20 cM Ta cepeliHbOI TemMneparypH (Tabn. 3.2).nositps.

Tabmaua 3.1 —3anexHicts TpuBanocTi Nepioay ciBGa-cxoaM Bix 3anacis
BOJIOTH Y 1uapi rpyHty 0 — 20 cM

3anacu npoyKTHBHOI BOJIOTH y mapi rpyHTy 0 — 20cM, MM
51617 (819 |10(11(12]13]14]|15(16[20]25]30]|35]40
24(22120{18|16|14|13{12(11]|10| 9|8 | 6|5 (414 4

TaGnuus 3.2 — 3anexHicTe TPUBANOCTI NEPioAy “CXOJH-KYILRHA™ Bif
3anaciB Boford y mapi rpyHty 0 — 20 cM Ta TeMniepatypu

TIOBITP#
3anacu Cepennia Temneparypa nositpa y nepioa "cxoan —kyutinus'", °C
potorn y| 7 (8| 9 [ 10 11 |12 (13 |14 | 15| 16 (17 |18
wapi 0 -
20 cM, MM
10 30{28 |25 [25 |23 [23 [23 (23 (23 [23 |22
15 29 (2523 (23 |23 |23 22 |21 {21 {21 |21 (2]
20 25 123021 (19 117 |16 1S |13 [123 |12 |12 |12
25 25125123 |21 [19 (17 {15 {13 [13 [12 [12 |[}2
30 25 123(20 {17 |15 113 |12 |10
35 25 123120 |17 1S |13 |1O

OuikyBaHi 3amacH TNPOAYKTHBHOI BONOTH B OPHOMY 1Uapi IPYHTY
pospaxoBytoTecs 3a Metogom C.O. Bepiro (puc. 3.1) abo 3a BiamoBigHumu
PiBHAHHAMH:

JUIS YOPHO3EMHHUX IPYHTIB

Y =-0,19¢ +0,44b - 0,22¢ 3.1
JU1S OMiZ307eHHX PYHTIB
Y =-0,23t + 0,53b - 0,24¢ (3.2)
Ae ¥ — 3MiHa 3anaciB BOJIOTH 32 EKaTy, MM;
t — cepellHs TeMniepaTypa HOBiTps 3a Aekany,® C;
b — cyma onasis 3a nexajy, MM;

€ —3aMacd NPOJlyKTUBHOI BONOTH Ha MOYaTOK AeKany, MM.
IMonpaBky Ha TemnepaTypy A Pi3HUX WAPIB IPYHTY Y Tabi. 3.3.
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3anacy BPOXYKTUBHOI BOJIOTH Ha HOYATKY ACKAIH

Puc. 3.1 — 3mina 3amacis rpyHToBoi BoNOrH B mapax IpyHTy O — 20 1a 0 -
100 cM y nepion ociHHBOT Bererauji:
a — IIiJT 03UMOIO MNIIEHUIISIO B 30HI YOPHO3EMHHX IPYHTIB;
6 — i O3UMHMH KYJIETYPaMH B 30HI MiA30AHCTHX [PYHTIB.

R

Tabmams 3.3 —Ionpasku Ha TeMIepaTypy Ui Pi3HHAX IapiB [PYHTY

Cepennsi 3a fiekajly TemnepaTypa niositps, ° C
[Monpasku Jlns 3001 JUIst 30HH OMIA30JICHUX IPYHTIB
JUiSl Wapy YOPHO3EMHHX
IpYHTY, IpyHTiB
MM 57812 |13-1715/6 | 7891011 [12]|13]| 14
0-20 1 {1 0 I 1111010 j]0j10]0/[-1]-1
0-100 0 0 0 615141210 ]-1]-2[-4]|-5

Po3paxyHKH BHKOHYIOTBCA OKPEMO s paiioHiB JOOpOro 3BOJIOKEHHS Ta
U151 pailioHiB HEAOCTATHROTO 3BOJIOKEHHS IPYHTY.

VYV paiioHax JOCTaTHROTO 3BOJNIOKEHHs TEPMiHM CiBOM  O3uMEX
PO3paxoBYIOTHCA 33 CyMaMH e()eKTHBHHX TeMIepatyp, AKi MiApaxoByIOTECA BiJl
JlaTh NMpUNAHEHHs BereTauii. 3a 1aTy MPUNUHEHHS BereTalii npuiiMaerses garta
CTIHKOTO TIepexoAy TemiepaTypy nositpsa uepe3 +5° C Bocenn. V paiionax 3
JOOpEM  3BOJIOXKEHHAM IPYHTY TepMiHH CiBOH BH3HA4YAlOTBCA 3a CyMaMu
e()eKTHBHHX TeMIIepaTyp.

ITi3niif TepMiH ciBOM BH3HAYacThCA 33 CYMOIO edeKTHBHUX TemmepaTyp
119°C pmna xwuta ta 134° C ana osumoi nwenuui. Cyma Ttemnepatyp
MifpaxoBYEThCA BiA JATH NPHIVHEHHA BereTauil y CTOPOHY JITHIX Micsuis.
JlaTh HaKONWYCHHA BKa3aHHMX CyM TeMmeparyp GynyTe BiAHOBIAATH Mi3HHOMY
TepMiHy ciBOH, 60 03aMi 3aKIHYATh BereTaliio B (a3i TPETHOro JIUCTKA, 10610
HEpO3KYLICHIMH.

Jinsd BH3HAYEHHHS ONTHMANLHOIO TEPMiHY CiBOM IiIPaxoBYIOTbCA CYMH
edexTuBHUX Temneparyp 200 — 300° C, HaaMipHO paHHIX TepMmiHiB cisbu —
cymu 400° C. Osumi KynbtypH, siki OyayTe MOcifHi y TepMiH MiX Jaramu
HaKomM4YeHH cyM Temneparyp 400° C rta 300° C, sakiHuarh Bererauiro
[epepOCIHMH, 3 KyILIHCTICTIO Ginsie 6 naroxis.

V palfoHax HETOCTATHHOTO 3BOJIOMKEHHA CIIOMATKY BCTAHOBJIIOETHCH JaTa
MOYaTKy KyU{HHA U1 ONTHMAJLHOTO Ta paHHbOrO TepMiHIB ciBOM 3a
3HAYEHHAMH cyM e(eKTHBHHX TeMIIeparyp, Aki MiApaxoBylOTbCA Bix JaTH
TpUNHHEHHA Bereranii.

Jlata noyaTKy KyulinHs 478 ONTHMANLHOrO TepMiny cisGH, mo sabesneuye
3 naroH KyIIHMCTOCTi, BU3HAYAETHCA 3a CyMolo Temiteparyp 81° C mns o3umoro
®uTa T8 66° C 11 03uMoi nieHRL; 1o 3a0e3neyye 6 MaroHiB KyLWMCTOCT] — 3a°
cymamu edextnBHEX TeMmepatyp 181° C (300° — 119° C) — ans o3uMoro xurta
Ta 166 °C (300° - 134° C) — as151 031uMO] MILEHH.

Jlara mo4aTKy KyuliHHS paHHEOTO TepMiHy ciBOH, Lo 3abesneuye 6Ginblue
6 TaroHiB KyIOMCTOCTi, BH3HAYa€TbCs 3a CyMaMH €(EKTHBHHX TeMIeparyp
281°C nmns xuTa, Ta 266° C — nna o3uMoi mmennwi (Bianosigao 400° C —
119° C 1a 400° — 134° C).
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[Micnsg Bu3HaUeHHSA JaTH KYLIiHHS PO3pPaxOBYETbCA JaTa MOSABH CXOAIB A
ONTHMABHOIO Ta PaHHBOTO TEPMiHIB ciBOM 3a manmMmu Ttabn. 3.2. Jas
BU3HAYEHHS TPUBANOCTI NEPiOAY KYLUIIHHS-CXOAM 3afacH NMPOXYKTHBHOI BOJIOTH
GepyTh cepeisi 3a 2 — 3 mexaad BiJ KYLIIHHA B CTOPOHY JITHIX MicsliB.
Busiavena TpuBanicTe MixgasHoOro repiofly BiJHIMaeTbCs Bii JaTH NOYATKY
KYILIHHSA | BU3HAYa€ThCA JaTa CXOMIB.

Jani po3paxoByeTbcs Aata ciBOH. Jljis HbOTO COYATKY PO3PaXOBYIOTHCH
cepeiHi 3amacH MPONYKTHBHOI BOJIOTM Bif maru cxoniB 3a 2 — 3 pmekaju B
CTOpOHY MiTHIX MicsauiB. IToTim 3 Tabn. 3.1 BA3HAYAETECA TPHBANICTH MEPiOAY
ciBba~cxonu, sAka BigHiMaeTbcs Bij ngatk cxofiB. Onepxani gatu i 6Gyayrs
Jatamu ciBOM THX TEpMIHIB, A/ SKHMX BU3HAYAIach aTa CXO/iB.

B paiioHax HeZOCTATHHOTO 3BOJIOXKEHHS Mi3Hiil TEpMiH CiBOH BU3HAYACTHCA
AK | palfoHax NOCTaTHROTO 3BOJIOXKEHHS 33 CyMaMH e¢(eKTHBHMX TeMIIEpATyp
119° C pns o3umoro xura ta 134° C ans o3umol HNIueRHi.

Ipuknao. HeobxinHo po3paxyBaTu TepMiHH CiBOH O3MMHX KyJIETYp Y
PiBnencekiif ofbnacti. CrouaTky BH3HA4aeThCsd 3 CHHONTHYHOIO MPOTHO3Y
MOrCM O4iKyBaHa TeMIlepaTypa MOBITPS B OCiHHI MICAIl Ta pO3paxoBYETHCH
Jara MpUIMHEHHs Beretauil o3MMHMX KyjbTyp BoceHH. J[IA Lporo HeoOXxinHo
3HaliTH JaTy Nepexoidy TeMlepaTypu noiTps depes 5° C. V npuknaii ue Gyne 1
aMcTONana.

OuikyBaHa Temreparypa HOBIiTpA y BepecHi micani 16,5°C. 3a xkobrens
BHKCGPUCTOBYIOTLCA cepelHi Oararopiusi 3HaYeHHS TeMIEpaTypd IMOBITpS —
12,8 C. 3anacu npoaykTHBHOI BOJIOTH y miapi [pyHty G — 20 cM craHoBmaTH
HanpukiHi cepnHs 46 mMM. Paiion PiBHeHCBKOI 00aCTi BiJHOCHTHCH A0 30HK
JOCTATHBOrO 3BOJIOXeHHA. TOMy TepMiHHM CiBOM pO3paxoBYHOTBCA MO CyMax
eQexTUBHUX TEMIIepaTyp BiA Mepuioro JHCTONagy B CTOPOHY JITHIX MicAUiB.
CyMa edextuBHUX Temnepatyp 200° C Hakonmmayerscs 5 BepecHs, 300° C — 26
cepnHa. Taxum 4uHOM, ONITHMANBHI TepMiHu ciBOH y PiBHeHCBKiil obnacri 3 26
cepns 1o 5 BepecHs. 3 16 ceprHs 26 ceprHs — HaAMIPHO paHHiI CTPOKH CiBOH, 3
5 BepecHA 10 15 BepecHs ~ HAAMipHO Mi3Hi.

3.2 Po3paxyHok ONTHMAJILHHX TepMiHiB ciBOH o3umux B Ykpaiui

Mertoa nporHo3y onTHMaNBHUX TEPMiHIB CIBOH 03UMHX KYNTYp B YKpaiti
po3pobiieHo B YKpaiHCbKOMY HayKOBO-AOCHIHOMY TiAPOMETEOPOOTiHHOMY
iHctutyTi B.IT. IMutpenko ta LI I'pymxoro [6].

B ocHOBY MeToiy pO3paxyHKy ONTHMAaJIbHHX TepMiHiB CiBOH MoOKnaaeHo
eMIipHYHi 3aJIeXHOCTI TPHBAJIOCTI MiK(a3HUX NepiofiB PO3BHTKY O3MMHX BiX
TeMIepaTypH MOBITPS Ta BOJIOroCTi IPyHTY. IIpOrHo3 CKIanaeTbecs Y TEPMiH 3a
20 mHIB MO BiHOMIEHHIO IO cepeaHix GaratopidHMX TepMiHiB CiBOH.
OnTuManbHI  TepMiHM  CiBOM O03MMHX BM3HAYAIOTHCH LUISXOM  BBEAEHHS
NONpaBOK OO. CepeAHbOro GaraTopiuHOro ONTHMAbHOrO TepMiHy ciBGH Ha
BiaxuneHHs GaKTHYHOI TeMNepaTypH MOBITPS BiJ cepeaHboi GaratopidHol 3a
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CCplieHb, BIAXWIEHHS NaTH Iepexoqy TeMIepaTrypu noBitps uepes 5°C y
HOTOYHOMY polli Bifg cepennboi GaraTopiyHOi Ta Ha 3HAa4YeHHA 3amacis
1IPOJIyKTUBHOI BOJIOTH Y Mepio] CXOAY — KYIiHHSA.

Astopamu MeToy Oy/d po3paxoBaHi ONTHMAJIbHI TEPMiHHM CIBOH O3HMMX
KYJILTYp Maibke 174 Beiel epuropii YKpainu (Tabn.3.4).

Tabnuiu 3.4 — OnTHManbHi TepMing ciB6u B Ykpaini

Ne Cranmis Hara Ne Crannis Jata 5

n/n ONTUMANBHOTO | T/I ONTUMAJIBHOTO
TepMiHy ciBOH TepMiHy ciBbu |

I | Hixen 20.VIII |15 | beperose X |

2 | Cymn 1.IX 16 | Konomus 151X :

3 [Kosens 14.1X 17 | Yepsibui 20.1X '

4 | Pisne 71X 18 | KipoBorpan 41X

5 | Xuromup 20X 19 | Cunenbhukose |  6.IX

o Bopuchine LIX 20 | BonHosaxa 31.vId

7 | Kam’suxa-bysbka 16.1X 21 |Jlyrancek 26.V1

§ | TepHOmine 5.1X 22 |3armumus | 8UX

9 | XmMenpHULbKHH 1LIX 23 | Opeca | 17.1X

10 | Biganng 30.vill 24 jbazapauka | 190X

11 | Osepna 1.VX 25 | bawrrtanka 31X |

12 | I'pebinka 27.Vll 26 | AckaninHopa | 140X

13 | lNonTaBka 201X 27 | Menitonons 8IX

14| Ipukonorxe 19.VIl 28 [Knemimino |  LIX |

Ilpn cknapaHHi MPOTHO3y CMOYATKy BH3HAYAETLCH 3 CHHOOTHUHOIO
NPOrHO3y MOTOAM OviKyBaHa TeMnepatypa mositps Ta cyma onasis. [lorim
PO3pax0BYETLCA 4aTa MEPEXOJLY TeMNepaTypH nosiTps uepes 5° C y notouHomy
poui Ta ii BiIXMneHHs BiJ cepeinboi OarartopiuHoi. Po3paxoByeThes cepeans
6araropiuna TempepaTypa 3a cephieHb | CEpeAHs TeMNepatypa 3a cCepreH)
NOTOYHOTO POKY i TAKOX BU3HA4AETHCA i1 BiJAXMIEHHA. 3a PO3PaXOBAHMMH
JHAYEHHAMH BiIXMIIEHb TEMNEPATYpPH MOBITPS BH3HAYAETBCS NeEpLIa RONPABKA
3 Tabn. 3.5.

3a rpadixamu C.O. Bepiro (puc. 3.1) abo dopmynamu (3.1 ra 3.2)
PO3paxXOBYIOTHCS JUIA KOXKHOI AEKALH O4iKYBaHi 3aMacH MpO;lyKTUBHOI BOJIOTH.

[Torim 3a nepiog "cxomd — KyUIHHA" BH3HAYAIOTHLCA CEPEHi  3anack
NPOAYKTHBHOI BOJIOFH Y OPHOMY LIapi IPYHTY.
3a cepenHiMM 3HAUEHHAMH BOJNOTH Yy MepioA CXOAM — KYIUiHHA

BH3HAYACTHCA APYFa nonpaska (A;) 3 Taba. 3.6. [NoTiM po3paxoByeThea cymapHa
nofpaska.

4 —5-1527
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Tabnuus 3.5 — IlompaBka (Ay) 10 onTUMAaNBHMX TepMmiHis cislu 3a
BIIXMIICHHAMM TEMIIEPATYPH MOBITPSA T4 AATH IPUTIHHEHHS

BereTanii
BimxuneHas BinxHneHHs 1aTH NIEPEXONy TeMIIEPaTypH IOBITPA Yepes
TeMIIEpaTypH 5° C BocenH Bifi cepeniHbOi GaraTopiHoi, AHI
HOBITPs Bifg
cepequroi (2520 [-15[-10[-5 [o [5 10 |15 [20 [25
Garatopiunoi
3a ceprieb,” C
-6 -27 [-24 1-22 |-18 |-15 |-13 |-10 (-7 [-4 |-1 |2
-5 -251-22.(-19|-16 |-13 [-10 |-8 |-6 [0 [2 |3
-4 -231-20 {-17 |-14 {-10 |-7 {-4 {-1 {2 {5 {9
3 -22 1-18 [-151-12 [-8 |-5 |-2 |-1 |4 |7 (1
-2 -20 |-17 {-14 [-10 |-7 |4 ]O0 |3 |6 |9 |13
-1 -19(-16 (-127-9 {6 |-3 |t |4 |8 {11 |15
0 -18 |-14(-11 -7 {4 |0 |3 (6 |10 (13 {17
1 -17[-13(-10 -6 [-2 {1 |5 |8 |12 {15 {19
2 -16 (1219 (-5 |-1 |2 /6 {10 |13 [17 |20
3 -15 |-11 -7 |4 {0 {4 {7 |11 |15 {19 |22
4 -14(-10{-7 [-3 |1 {5 |9 112 {16 [20 {23
5 [-137-9 -5 |1 {4 |8 |11 |14 {20 |24 |26

TaGavus 3.6 — 3HaueHHA MonpaBoK A, (mHi) HO cepemix GararopidHmx
TEPMiHIiB CiBOM 03UMHX Ha BOJIOTICTH IPYHTY Y miapi 0 —
20 cMm

3anacu npoayxrasHol | 10 | 15 120 (25 |30 |35 (40 |45 50
BOJIOTH, MM
Ay -6 -3 |2 |-1 |0 -1 2 |-3 -6

A=Aj+4, (3.3)

OuikyBaHuii oNTHMalIbHUA TepMiH CciBOHM pO3PaXOBYETHCH ILIIXOM
BBEJIEHHS OJep)KaHOl CyMapHoi MOHpaBKH JO ONTHMAIGHOIO CepeAHboro
6araTopi4HOro TepMiHy CiBOH.

Ilpuxnao. PospaxyeaTu TepMiHM ciBOM 03HMOI MHUIEHMII B paHoni
Xwminpuuka BiHuuupkol obnmacti (paiioH 406pOro 3BOJNOXEHHS) BOCCHH.
TlporHo3 ckianaeThes HalPHKIHII cepnHA. 3anacd BONOTH B opHOMY miapi Ha 30
ceprHs cradoBasTh 32 MM. Cepensiit Gararopiusnii onTHMansHUi TEPMIH ciB6U
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no cr. XMiNbHUK BU3HAYAeThCA 3 kaptH (puc. 2.1) abo 3 Tabn. 3.5. Ile Gyne 30
cepnus. Cepenns Garatopiuda Temnepatypa 3a cepnenr — 20,5° C; cepenHs
OaratopiyHa nara NpUIHHEHHs BereTadii Ha CT. XMilbHHK BH3HAUYAETbCA i3
QrpoKTIMaTUIHOTO AOBigHUKA — 1ie Gyne 29 XoBTHSA. YV moTouHOMY poui, Ans
KOO CKIIAIAETRCA MPOrHO3, CepedHaA TeMneparypa 3a cepuens Oyae 21,5°C.
[ lepexin Temmeparypu rnosirps uepes S° C (pHNuHEeHHs BereTanii) o4iKyeThes
15 nucronmana. TakuM 4UHOM, BinxuIieHHS TEMIlEpaTypPH HOBITPS CTAHOBUTHMeE
21,5 — 20,5 =1° C, a BigxuireHHs JJaTH Hepexody TeMIlepaTypu MOBITPA yepes
5°C Bim cepemHboi OaratopiuHoi cranoBuTHMe 16 AHIB (3 29 XOBTHA no 15
ancronaza). 3a TakMX BiAXHIIEHB NONpaBKa 0 cepeqHiX GaratopidHuX TEpMiHiB
cigbu cranosutuMe 13 nmiB (Tabn. 3.5). Cepenuna nepiony cxoay — KyLliHHS
npuiinersbca Ha 19 Bepecrs (30 cepnas nmoc 20 mHiB). OuikyBani 3anaci
NPOJXYKTHBHOI BOJIOTH Y 1Iapi IpyHTy 0 — 20 cM Ha LU0 AaTy po3paxoBYIOThCS 33
metosiom C.O. Bepiro i cranosisits 15 mM. IMonpaska Ha 3anacu Bosiorm
su3Havaerbed 3 Tabi. 3.6 i cranoBuTh 3 gHi. TakHM YHHOM, CyMapHa nonpaBka
JI0 CepeHBOro GaraTopiuHoOro TepMiHy ciBOm y notouydomy poui 6yae 10 awin
(13 — 3 pni), a oNTHMAaNBEHUM TepMiHOM ciB6GW Ha cr. XMinbHuk 6yae 9 Bepechs
(10 30 cepuas pogaetbes 10 aHiB).

3.3 Pospaxynok ONTHMANLHHX TepMitiB ciBOH o3umux kyastyp y Binopyeci

Merton nporsosy pospobnero JLK. Isaroscbkoto [15]. Bin 3acHoBYyeThCs)
Ha TICHOMY 3B’A3KY MiXK ONTAMAJILHUMM TEPMiHAMHM MOYATKy CiBOH 03uMMuX
KYJIBTYP 3 CEPeJIHR0I0 TEMNEPATYPOIO MOBITPA 3a OCIHHIN nepion (3 25 cephnus
no 20 xosTtHsA). JLK. [IATOBCHKOIO LLIAXOM CTaTHCTHYHOI  0O6pobKky
GaraTOpivHHX CIOCTEpeXeHDb 3HalleH] PIBHAHHS 3aJIEXHOCTI AaT ONTHUMAabLHUX
repmiuiB (V) ciBOu Bij cepeiHBOI TemMnepaTypu NOBITPA 32 OCiHHIN nepion (ly):

VY =10,04ty — 0,2613 + 163,56 (3.4)

KpiM Toro, BcTaHOBNEHO, 10 iCHYE 10CHTb TICHHI 3B’ 30K MiXK CEpeaHbOIO
TEMIEPATYPOIO MOBITPS 3a BepeceHb (X) Ta JATOK 3aKiHUeHHs CIBOM O3MMHX

kynsTyp (Y):

V =15,65t - 0,52t + 141,96 (3.5)

J1s ckiajmaHHs NPOTHO3Y ONTHMANBHUX TePMIHIB CiBOH O3IUMHX Y
binopyci HeoOXifHO 3 CHHONTAYHOrO MPOTHO3Y MOTOAM BH3IAYMTH OUYiKyBaily
reMnepaTypy, po3paxyBaTu CEPEHIO 32 Mepiof 3 25 cepnvs 1o 20 KOBTHA Ta
BU3HAYHTH iX 3 piBHanHA (3.4). Ilpn uboMy oTpumanuii pesynbTar HeobXiaHO
BiJIpaxoBYBATH Bill NEPUIOTO CIYHA POKY, IUIA AKOTO BEAYTSCH PO3PAXYHKH.



ITpuxnao. HeobxigHo pospaxyBaTd ONTHMalbHi TepMiHH CiBOM O3MMHX
kynstyp y I'ponuencekiit oGnacti Bimopyci. Jins msoro 3 CHHONTHYHOFO
OpOrHO3y NOroAd BH3HAYAETHCH OYiKyBaHa TeMmeparypa mositps. IloTim
IiPaxoBy€ThCA CepellHs TeMNeparypa 3a nepiog 3 25 cepmHs mo 20 JKOBTHs.
Jlng Bu3HAYEHHS CePeAHbBOI TeMIIEPATYPH 3a BKasaHuil IIepiof cyMa TeMnepaTyp
JiNTBCA HA KiNbKICTh AHIB y nepioni Big 25 cepnHsa no 20 KOBTHA — BOHA
craoButh 10° C. 3a piBHAHHAM (3.4) BH3HAYACTBCA ONTHMAILHUI TepMiH
ciBbu. Lle 6yne 26 cepnmus. Tepmin 3akiHYeHHA ciBOM BH3HaYacThCcd 33
piBHAHHAM (3.5) — 5 BepecHs.
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4 @enoJorivni nporuon

TeMnu pO3BHTKY CLILCBKOTOCHOAAPCHKMX KyNbTYP TiCHO MOB’s3afi 3
IOTOIHUMY YMOBaMH MiCLEBOCTi, ¢ BOHH BHpPOLIyIOThCA. B 3anexnocri Bix
UPHUPONHO — KNIMATHYHMX 30H Ta TOTOZHHX YMOB BCTaHOBIIOETHCA mMepelik
KyABTYp, AKi MalOTh BUPOGHAYE 3HAUCHHA TA MOXYTh BHPOLLYBAaTHCh B IHX
HPHPOAHO — KIIMATHYHHX 30HaX. OCKiJIBKM Pi3HOMAHITHICTh NPHPORHO-
KNiMATHIHHX 30H AyXe BelHKa, TO i Habip BHpPOLIyBaHHX KYJIbTYP 3MiHIOEThCS
BiJl 30HH JIO 30HH.

SO pO3rNAHYTH YMOBH BHPOLLYBAHHA CiIbCHKOTOCMIOAAPCEKUX KyIbTyp
B YKpaiHi, TO BOHH 3MIiHIOIOTECS BiJi TIPOXONOAHAX Ta MEPE3BOJIOKCHHUX
(niBxiuno-3axigue IMosiccs) mo XkapkHX Ta CyXHX — (miBaeHHH# crenm). Y
38’A3Ky 3 LAM 3MIHIOIOThCS i BHMOTH 4O arpoMeTeopoNoriyHOro
o6cnyroByBaHHs CiJIbCHKOTOCTIORAPCHKHX OpraHizaliii.

IMpornosn jat HacTyny a3 pPo3BHTKY CLIBCBKOTOCHIOAAPCHKHX KYIbTYp
(penonoriyni NpOrHO3W) € OAHHM i3  HalBAXIMBIIIMX  PpO3AiNiB
arpoMeTeopoJIoriYHOro  0GCIyroByBaHHA CUILCHKOIO TrocnonapcTsa. Bouu
CKNANAIOTBCA AK CAMOCTIHHO TaKk i MOXYTR GyTH CKJIafOBOK YaCTHHOIO
GaraThoX  {HHIMX TIPOTHO3IB, J€ HeoOXilHO BHKOHYBAaTH  OLHKY
arpoMeTeoposIOriyHHX YMOB IO MixK(a3HHX Iepiofax.

Haiiuacrile caMocTiiiHo CKIanaloThes (eHONOrHHI NMPOTHO3H: TepMiHiB
J03piBaHHA CilTbCHKOrOCIIOKAPCHKHX KYJNLTYp, UBITIHHA TUIOJOBHX AepeB Ta
BHHOTPaJy, KONOCIHHA 3€pHOBHX, HACTYIy MOJIOYHOi Ta BOCKOBOI CTHIJIOCTI
KYKYPYA3H Ta iH.

ArpomereoposoriyHi nporHo3y A03BONAIOTL 3aBYACHO NiAFOTYBaTHCH N0
NMPOBEACHHS PI3HOro BHAY CiIbCBKOrOCMOMAPCHKHX POGIT 3 ypaxyBaHHAM
ocoBMHBOCTEH NOTOAN KOXHOTO KOHKPETHOTO POKY.

4.1 HayxoBi ocHoBH MeToAIB eHONOriUNNX POrHo3iB

Bu3HayeHHS O4iKyBaHMX TEpMiHiB HacTyny pisEux a3 po3BHTKY
CLIBCHKOTOCTIONAPCEKMX KYJNBTYP BHKOHYETBCA Ha OCHOBI 3aJleKHOCTEH, AKi
XapaKTepH3yl0Th BILIMB MOTOJHHX yMOB Ha WBHMAKICTh PO3BHUTKY POCIHH.

barateMa focnimkenHaMH [$ — 41] BcTaHOB/IEHO, WO WBHAKICTD PO3BUTKY
pOCHHH HafiyacTille BH3HAYA€TECA XONOM TepmiuHoro pexumy. Cnain
BiOpi3HATH nOHATTA "picT pocnuA” Ta " po3sutok pocnuH”. Pict pocnuu — ue
36IMbIIEHHS MacH POCIWH HE3aNeXHO BiJl TOro, BHACHAOK PO3BHTKY SKHX
OpraHiB 1e 36UIbNIeHAS BiIGYIOCh.

Po3BuTOK pocnuH — e TOH UAX HEOOXiAHMX AKICHHX 3MiH y KiiThHax
(MopdosoTiyHUX 03HAK), AKMH POCIMHA MPOXOAMTH BiX CiBOGH 0 mo3piBauHs
HACiHHA.

IBuAKiCTE pO3BUTKY POCTHH 3alN€XKHTh Bifi YMOB HaBKOJHIIHLOIO
cepenopuiia. Komniekcu 30BHIIIHIX yMOB, L0 HeoOXiAHi JUIs  3pocTaHisd T4
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PO3BUTKY POCIHH 4acTO He CHiBHagaroTh. POCAMHH MOCHTH J0OBLO MOXYTh
pocrTH, ajie 3anumarycs Ha onuift i Til xe dasi possurky.

lIBuakicTs Hactyny GinsmiocTi $has po3BUTKY pocinH (TOBTO MOSBY HOBUX
MOp(QOJIOriMHAX O03HAaK) y 3HauHii Mipi 3amexuTs BiA Temmepatypu
HaBKkoJUMMIHBOrO cepenonuina. Ile T.J. Jlucenko [9] Bcranosus:

1. Hanpyra reruioBoi eHepril € onHuM i3 HaifBaxusimmx (axTopis, Lo
BILTUBAIOTH Ha TPMBAJIICTE MPOXOKEHHS (a3 y POCITUH.

2. KoxHa ¢asa onmiel i Ti€l K pOCIMHH NOYMHAETBHCA 32 BH3HAUEHMX
TepMiYHMX yMoB. TeMmmepaTypa, 10 HeoOXinHa 1M HPOXOmKeHHs onuiel dazm,
MOke OyTH HenpuaaTHa i IPOXOmKeHHS {Hmol ¢asm.

3. Jina 3aBeplueHHA npouecy KoxHol ¢asu HeoOXimHa moctiliHa cyma
Ipagyco-IHiB, SKIIO PaxyHOK BECTH He Bif (i3HUHOTO Hyi, a Bif 3HaYeHHs
TeMIepaTypH, pH kil ToYHHaOTECA npouecd HopMyBavHs JaHOi (asu.

TeMmnepaTypa, 3a AKOI IOYHHAIOTECA MPOLECH KUTTEAISIIBHOCTI POCIUHM,
Ha3UBAETHCA HION0IUHUM HYTEM.

T.J. Jlucenko 3amponoHysaB ¢opMyndy Ius BH3HAYEHHS TPHBAIOCTI
MixdasHux nepioxais (NV):

-4 4.1
(t-B)
e t — cepenHa 3a 100y TeMmeparypa opirps, ° C;
B - 6ionoriunmii Hyns, °C ;
A — mocTiiiHa CymMa TeMIlepatyp, sika HeoOXifHa I HAacTYNy YuHHOI dasu,
migpaxoBata BiJ 3Havenns B, © C.

TakuM  uMHOM, Tpd  cKIajaHHi  nporHosis  das  po3BMTKY
CiBCLKOrOCTIONAPCHKIX KYABTYP HeoOXiMHO 3HATH HOCTiHHI CYMH TeMneparyp
Buile Oionoriynoro Hyns, WMo HeoOXifHI UIA HACTYMy BH3HAYeHHX a3
PO3BHTKY Ta 3Ha4eHHS 0i0JOriYHOrO HYIs.

Pocnunw, 6ionoriuyni 0coOGIMBOCTI AKUX CKIANaNHCs 3 JAIEKOTO MHHYIIONO
MiJ MOCTiMHMM BILUIMBOM KJIMaTy, MOYMHAIOTH PO3BATOK 33 OMHHX i THX Xe
3Ha4yeHb OionoridHoro Hyas. Tak, mepepa, yarapHUKW, TPaBH Ta OGijblIiCTb
HOMBOBUX KyJABTYP TOMIPHOrO KIiMary MOYUHAIOTH Ta 3aKiHUYIOTH PO3BUTOK
npr temmeparypi 5°C. Tomy O.0. Ilirones 3anpomoHyBaB mnpuiimMaTi
temneparypy 5°C 3a Oionoriusmit Hyns ycix XOJ0HOCTIMKHX —pociuH
MOMipHOTO KIiMaTy.

0.0. Ulirones [9, 10], Buxopucrosywouu ¢opmyny T.JI. Jlucewko,
3alIpOIOHYBaB PO3paxoBYBAaTH OWiKyBaHi AaTd HacTadwds (a3 pO3BHTKY 3a
dbopmyoro:

A
D= Dl +— (t ” B) (42)
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Jie D — ouikyBaHnii TepMiH HacTyy nocnigyiodoi ¢asu;

D, — pata HacTaHHA nolniepeiHboi $ha3u pO3BHTKY;

A — mocrtiiiHa cyMa' epeKTUBHHX TeMmepatyp, HeoOXxiHa ANMA HACTaHHA

¢am,°C;
¢ — ouiKyBaHa cepeHs TeMuepaTypa nositps 3a Mixdgaszuult nepiox, °C;
SIKio BHM3HAYEHHS TEpMiHIB HAacTaHHA Oylb-AKkoi ¢a3sH PpPO3BHTKY

BUKOHYETBCS uepe3 JesAKMH 9ac MICiA HACTaHHA MoMNepeAHboi (asu, 1o y
TAKOMY BHIIaJ{Ky BHKOPHCTOBYETHCS opMya :

A-%t
D—D] +(—t:?) (43)

ue D, — nata pospaxyHKy ¢a3u po3BHTKY;
Z't — cyMa eeKTHBHMX TeMnepaTyp, L0 HaKOIMYHIACh 3a 4ac BiJ JaTH
HACTaHHA NoMepeaHbol a3y 10 NaTH CKAAAAHHA [IPOrHO3Y.

Ilpu  cxnamaHHi  OPOrHO3IB  JaT  HAacTaHHY (a3 PO3BUTKY
CiNBCHKOTOCTIONAPCHKHX KYNBTYP CJiA MaM’ATaTH Npo Te, MO NPH BUCOKIH
TEMIIEPATYPi MOBITPA BiAXWIEHHA PO3PAaxOBaHOi AaTH Bij ¢akTHUHOT MeHlue,
HDK OpH HA3BKiH Temneparypi. Lle roBOpHTH NMpo Te, mIO0 B HEPIOAH 3 BACOKHMH
TEeMIEepaTypaMH TporHo3u ¢a3 po3BHTKYy MOXHAa CKIajaTH 3 Gineuroto
3aBYACHICTIO.

JLM. Babynikin [11] 3anpononysas dopMmyny [iIs PO3paxyHKy WBUAKOCTI
PO3BHTKY POCIIHH:

B
~ (4.9

ne 1/N — cepens IIBMAKICTh PO3BUTKY POCIMH. IHIII 1T03HAYKH Y dOpMYyITi Ti X,
mo y dopmyxni (4.2).

Po3paxyHOk naT mosBH (a3 PpO3BHTKY POCIHH 3a 3HAYECHHAMU CYM
eeKTUBHHEX TEMIICPATYp Aa€ AyXke J00pi pe3ynbTaTH y BHNAAKAX, KOJIH 3a1IaCH
NpPOAYKTHBHOI BOJIOTH Yy IPYHTI HE  JOCATAIOTH KPUTHYHHX 3HAYEHB, a
TeMAepaTypu IOBITPS He JyXe BHCOKI. Bucoki TeMneparypu (sHme
OITAMAJIGHAX) HE MPUCKOPIOIOTE PO3BHTOK POCHHH | AKWIO PO3pPaxoByBaTH
JATH HACTYIy 33 TAKHMH TEMIEPaTypaMH, TO NOMMIIKA 301bIIYETHCA, TOMY LIO
mixgasnuil nepiog 3a pospaxynkamu Oyfie 3HAYHO KOpOTIIHH Bia dakTHYHOrO.
Taki BuUmafKH TPAlIAIOTECA HajiuacTille Yy miBReHHHX paiionax. Tomy
NPOAOBXYIOTH PO3pOONATHCE METONM PO3PaxXyHKy AAT Hactymy ¢as PO3BHTKY
He TiNbKM 3 BHKODHCTAHHAM 3HAYCHbL TEMIEPAaTYpH HOBITpA, a i 3
BHKOPHCTAHHAM 3Ha4Y€Hb 3aN1aciB POXYKTHBHOI BONIOMH, TPUBANOCTI AHA Ta iH.
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Jng Ginswiocti paitoHiB pospaxyHKM (a3 pO3BHTKY BHKOHYIOTBCA 32
CyMaMHM TemmepaTyp. Y IBACHHHX paifoHaX y MmepioRM 3 BUCOKHMH
TEMIICpPAaTypaMH [pH  poO3paxyHKaX BBOASTBCA [OMPaBKH HA  BUCOKI
TEeMIepaTypH.

4.2 Ilporuos nacranng $a3 po3BHTKY 03HMHX KYJLTYp (KHTO, NIIEHHAUN)
4.2.1 Iporno3 crany 0O3HMHX KyJbTYp HA IpHOHHEHHRS BereTauii Bocenu

TIporros craHy 03MMHX KyNbTYp Ha JaTy HpPHIIMHEHHA BereTauil BOCEHH
Mac JyXe BelHKe 3HayeHHs, Tak AK y HbOMY IOAAETBCA arpoOMETeopoNioriiHa
XapaKTEPHCTAKA BCHOTO OCIHHBOIO Nepio/ly BereTalii O3MMHX Ta BKa3yIOTLCH
BiICOTKH TNOWi TOMA 3 PI3HAM CTaHOM KYWMCTOCTI POCIMH. A He, B CBOIO
4epry, JAa€e MOXKIHBICTH CKJIACTH YSBY PO MOXUIABICTh HOWKOMXEHHS O3HMUHH
B3UMKY, 60 CTaH 03UMHX KyNsTYp BOCEHH 0araTo B YoMy BH3HAYae Mipy L(OTO
MOLIKOJUKEHHS.
Sk BcraHoBieHO nocnimkxendamu €.C. Ynanosoi ta A.4. I'pyzesoi [6, 17,
18] KymiHHs O3MMHX 3¢pPHOBHMX KYJABTYp TPWUBA€E 10 NPHIIMHEHHS BereTalii.
Temny iforo BU3HAYAIOTECA TEMNEPATYPHUMH YMOBAMH, YMOBAMH 3BOJIOXEHHS
OpHOro Iuapy IpyHty Ta GionorivHuMH ocobimBocTaMHE copTiB. A.Sl. I'pynesoio
BHUAUICHO YOTHPU [PYMH CcOPTIB O3UMOI MINEHHLi Ta O3MMOr0 JKMTa 3a
IHTCHCHBHICTIO TEMINB KYIIMCTOCTi NpH ZOCTATHBOMY 3BOJIOXKEHHi IDyHTY Ta
3Halilen] CTaTHCTUYHI 3aJ1exHOCT TeMmiB KyuuctocTi (Y) Bijl CyM MO3HTHBHUMX
TeMIIepaTyp 3a fepiod KyIliHHA (X):
!) HaMEHIIA iHTEHCUBHICTH — y 03UMOi mueHuui copris Bezocra |,
Binouepxiscska 198 ta Jhorecuenc 230:

YV =0,0085x+1,0 . (4.5)

2) cnabka iHTEHCUBHICTB KYLNiHHS — Y 03UMoOl mueHuyi copris Oxecbka 3,
Crenosa 135 Ta osuMoro xuta copty Jlncuuina:

V=00lx+10 . (4.6)

3) cepeliHs iHTEHCHBHICTB KyINiHHA — Y O3MMOrO XHTa copTis CapaToBchke,
XapkiBceke Ta BezeHuykcbke:

YV=001x+2,0 4.7

4) Halbinbma iHTEHCHBHICTL KyumliHHA — y O03MMOi MueHMii coOpTiB
Muponisceka 808 Ta MypoHisceka 264
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YV =0017x-0,45 4.8)

V Bunafiky HeJOCTATHHOTO 3BONOMKEHHS OPHOIO Wapy IPYHTY (3anacu
BONOMH MeHie 20 MM) 3aJIeXHOCTI BIJITOBIAHO MalOTh BHIISA:
a1 coprie muenuui besocra 1, Binouepkiscska 198, Muponisceka 808 Ta
264:
YV =0,0041x + 1,4 4.9)

s copris o3uMoi mwenuni Opeceka 3 i 12 Ta o3zumoro xuta
be3eHuykchke:

¥V =0,005x + 1,5 4.10)
JUis 03UMoOro XxuTa copty Jlncuuina:
Y =0,0065x +1,0 (4.11)

Kpalule BchOro nepeHocsTh YMOBM 3UMIBII O3MMI KYJALTYPH y crami
Kywmerocti 3 - 6 naronis. Osumi y dasi cxonis, TpeThoro JtMcTka a Taxox
KYIWHUCTOCTI Gisible 6 NaroHiB 3UMYIOTh 3HAUHO FipLle.

OlliHKa Ta MPOCHO3 arpoMeTEOPONOTiUHHX YMOB OCIHHLOIO NEpiOy i
CTaHY O3UMUHU HA NPUNVHEHHs BereTauil (Nepexiyl TeMneparyp nosiTps uepes
5°C) npaKTHYHO 3BOAATLCA A0 BU3BHAYEHHs (a3 pPO3BUTKY O3MMHUX KYyJILTYP 33
THMH X 3a5IeKHOCTAMH, WO | BU3HAYEHHA 1AT ciBOu. Tinbky y 1bOMY BUNAAKY
tazu po3BUTKY pO3paxosyioTLCA Bi GakTHUHUX HAT ciBbM abo THX (a3, 3 SKux
TIOYUMHAETLCA PO3PaXYHOK (ha3 pO3BHTKY.

OxpiM O4iKyBaHOI KyLUMCTOCTI BOCEHH TAKOXK BH3IHAYACTHCA OIIHKA CTaHy
O3MMHUX KYJIbTYp 3a mokazHukamu, pospobnenumu C.0. Bepiro (rabn. 4.1 1a
4.2).

Tabnuus 4.1 — Cepenni ouinkn' CTaHy CXOJliB O3MMMX KYJILTYP IIPH Pi3HHX
3HAYEHHAX 3anaciB BOJOTH

Janacu NpojlyKTHBHOI BONIOTH, \m B _
3ona 5 |6~ j11-116- |21-{26-)31-(36-|41-|51-|6l-|7I-
10 |15 {20 |25 |30 |35 |40 |50 160 |70 |80

Yopuoszemui | — 12,028 (3,1134}36(38(40]40| -~ - -
IPYHTH

Ominzoneni | 1 | 1,4 3,013,639 3635[34(33][3,2]3.1]3.0
IPYHTH

Ouinku: 1 - 1yxe noranuit; 2 - norannil; 3 — sanosineuuit; 4 - 106puit: 5 — piaMinHuit.
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Tabmuns 4.2 — 3miHa GanoBoi OI[IHKH CTaHY O3MMHX B 3aJ€XHOCTI BiX
3amaciB BONOTH Hicis CXOiB

Cepenni 3a fiekajly 3anacH IPOAYKTHBHOI BOJOTH, MM
1-5 16-10 ] 11-15] 16-20 | 21-25 | 26-30 | 31-35 | 36-40 | 41-50
-1,0 | -0,5 | -0,3 -0,2 0 0 02 0,5 0,5

Cran 03MMHHH Ha NPHIHHEHHA BereTalil AK Ha OKpPeMHX MONAX, TAK i Ha
BENIMKHX TEPMTOPiAX obNacTel, eKOHOMiMHHX paioHiB, pecrmybnik TakoX
BU3HAYAETHCS 4Epe3 KiMBKICTh POCTMH Ha ONHH M. SIK BCTAaHOBJEHO
nocnimxennamu, Al I'pynesoi, HaHTICHIIAI 38 130K IO O3UMUX KYJIBTYP
BOCEHH Y TIOraHOMY CTaHi CIIOCTEpIraeThest 3 KUTBKICTIO pociTuH Ha M2, SIK yxe
6yn0 cka3aHO BUUIE, KIIBKICTh POCTHH Ha OAWH M~ Ha NPUIMHEHHA Beretanii
3QIeXHMTh BiJl 3amaciB NpOIXYKTHBHOI BONOTH B OpHOMY Iuapi i1 mofpe
XapaKTepu3ye 3arafpHUi CTaH MOCIBIB SK HAa KOHKPETHMX MONAX TaK i Ha
BENMKHUX MIomax. Byso 3HaliieHo cTaTUCTHYHI 3aIeXHOCT] MiX CepelHbOIO Tio
ofnacti KinbkicTiO pociuH Ha omuH M® (1) Ta cepemHiMm mo obmacti
3HaYeHHAMH 3anaciB NPOAYKTHBHOI BOJIOTH B OPHOMY 11api IPYHTY (w):

Juist Ykpainu, Monznosw i [liBaiunoro Kasxasy:

u=178,68+21,735w — 0,459w2 (4.12)

[T LeHTPaNnbHUX YOpHO3EMHUX obnacTeit Ta IToBomks

1 =109,20 + 22,015w — 0,352w> (4.13)

15l HEUOPHO3EMHOT 30HH
u=11735+22,29w — 0,36 1w> (4.14)

Slko cepeani mo obracTi 3anack NPOAYKTHBHOI BOJIOTY B OPHOMY Iuapi
TpyHTY cTaHoBiSTH 30 — 35 MM, To crad nocisis Gysae noGpum (400 — 500
pociaH Ha M?) Takum 4MHOM, Ha jary cis6u (3aciano 20% TuTomi) MoxHa
pO3paxyBaTH TYIUHHY HOCIBIB Ta BU3HAYMTH IX CTaH HA NMPUIMHEHHS BereTarii.
3anexHicts po3MipiB miomi (y BigcoTKax BiJ MOCIBHOI) 3 IOTaHUM CTaHOM
O3MMHHM BOCEHH Bil CEPEAHBOI N0 06ACTI KiILKOCTI POCIUMH Ha M IS PI3HUX
30H MOXKHA pO3paxyBaTH 3a piBHAHHAMH (Tabu1. 4.3)

ITpuxnao. PosrnsaneMo cknasanss npornosy ans YepHiriscekol obnacri. B
Jiekany mo4atky ciBOM O3MMHX Kynbryp (3acisso 6ina 20% naomi)
PO3paxoBYIOThCA CepenHi 3aacH MPOAYKTHBHOI BOIIOTH B OPHOMY LUApi IPYHTY,
BOHH CTaHOBJATH 20 MM.

ITincraBnseTLCs e 3HAYEHHA Y piBHAnHS (4.12):
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Ta6nuug 4.3 — 3aIeXHICTb CTaHy O3WMHX KyALTYP Bifl KiJIBKOCTI POCITHH

Ha M.

Teputopis PiBHsHHA Homep
piBHAHHS

HeuopHo3emHa 30Ha So =—0,061u + 32,208 (4.15)

LlenTpanbna yopHO3eMHa 30Ha T2 So =-0,07u + 34,64 (4.16)

ToBomxks

Monnosa Ta rmiBgeHHi padonu So =-0,0218x +102,38 “4.17)

Vpainu

IHuri  pafionn  VYkpainn Ta Sp =-0,103u + 51,17 (4.18)

Tisuiuanii KaBkas

HpHMiTKa. B pisHsunax So — mmowma o3uMux (%) 3 NOraHuM CTAHOM Ha [IPUIMHEHHS
BEreTalil; U — KiJIbKiCTb POCTHH Ha M* Ha NIPHIIMHEHHS Bererauii.

u=178,68+21,735-20- 0,459 - 400 = 4298
[Totim pospaxosyeTbes 3nauenns So 3a piBHAHHAM (4.18) 3 Tabn. (4.3):

S =-0,103-4298+5117=7%.

[Ticns BU3HAYEHHS CTaHY O3MMHX Ha NMPHIMHEHHA BETCTALl CKAALACTHCH
TEKCT MPOTHO3Y, B SKOMY XapaKTepH3yIOThCA arpOMETEOpOIiitHi YMOBH CiBOM
i OCiHHBOT BereTauil 03UMHX KYJBTYP Ta OHiIKyBaHa KyLHCTICThL POCIHH.

4.2.2 fipornozn aat Hactanig a3 po3BHTKY 03HMHX KYJILTYD nic/n
BiAHOBJICHHs Bererauii

[licns sigHOBNEeHHs Bererallil HaBecHi Ha PO3BMTOK O3MMHMX KYNbLTYp
BIUTMBAIOTH HE TUILKH TEMIEPaTypHi YMOBH Ta 3BOJIOKEHHS IPYHTY, aJle yMOBY
npoxokenHa cBiTnoBoi dasu. Tomy noctikini cymu 3a mibxdaszui nepioau
BCTAHOBUTH JIOCHTb CKAaJHO, THM Oijblie, WO 3MiHA COPTIB TMPOXOAHTH
{HTEHCHBHO | PI3HMLA Y BAMOrax J0 TeMMepaTtypH NOBITPs JIOCHTL CyTTeBa.
0.0. Ulirosesum Oyau BCTaHOBICHI cepelii 6araTopiuni cymu e(eKTUBHUX
TEMlepaTyp BiJl BiZIHOBJAeHHA BereTauii A0 BHXOJY y TpyOky, ane HaailHHM
TIOKa3HUKOM BOHM 11€ MOXKYTh 6YTH y 3B 53Ky 3 BUILEBKA3AHUMH NIPUYHHAMM,

Tlicas Buxony y TpyOKy LUBM/IKICTH HACTAHHS NOCHUEYIOUHX (a3 pO3BUTKY
POCAWH 3AJIEXHTh TOJIOBHMM YHHOM Bin Temnepatypu nositpa. Tomy s
HacTyry a3 KONOCIHHA Ta BOCKOBOI CTHIIIOCTI OyNy BCTaHOBIEHI NROCTiMNI
CYMH eheKTHBHUX TeMilepaTyp ANA GilbIIOCTi COPTIB 03:MOr0 XUTA T3 03HMOT
nwennui. O.0. ILlironesnm Bynn BetTaHoBNeHT cyMH edeKTHBHUX TeMmrepatyp
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Uil 03HMOT0 XHTA: Bi/J| BUXOLY B TpyOky o xonocinus — 183° C; pix xonocinns
no usitinag — 144° C; Bix upitiHHS A0 Moso4HOi cturiocti — 225° C; Bix
MOJIOYHOI A0 BOCKOBOI cTHIIOCTI — 175° C.

Jlna ozamol muennyi ana 6insmwocti copris O.0. lllirones 3anponoHysas
Big Buxomy y TpyOKy mo kosocimas — 330° C; Bim KONOCIHMA N[O BOCKOBOI
cruriocti — 490° C; Bix Buxoxy y TpyOKy Ao Bockowroi crurnocti — 820° C. [ns
coptiB Besocra 1 Ta Muponiscbka 808 Bix Buxomy y TpyOKy KO KONOCIHHH
HeoOxinna cyma edexTuBHEX Temnepatyp 312° C; Bij KOJOCIHHA 10 BOCKOBOT
cturiocti — 445° C; ta Bia Buxoxy y TpyOKy I0 BockoBoi cturiocti — 757°C.
Cymu edeKTHBHMX TeMIepaTyp Bill KOJNOCIHHS RO UBITIHHA mid o3uMol
NUWeHnIi He BCTAHOBJEHI, TaK AK UBITIHAY BiAOyBacThCa Bigpasy X micns
KOJIOCIHHA.

PospaxyHok o4iKypaHMX (a3 PpO3BHTKY O3HMHX 3EPHOBHX KyJBTYp
IIOYMHAEThCA  IIICNA MAcOBOTO HACTaHHA MomepenHsol (asy po3sHTKY. 3a
KOXEH AeHb ITijiCyMOBYEThCA epeKTUBHA TeMIepaTypa i AeHb, Kojiu HabepeTscs
HeoOXizHa cyma TeMIlepaTyp BBaXaeThCs JHEM HAcTaHHA OYiKysauol ¢asu
posButky. TemriepaTypa TOBiTps [Is po3paxyHKiB BH3HA4Y8€TbCA 3
CHHONTHYHOTO NPOTHO3Y TIOFONH.

Cnix Big3Ha4uTH, MO BKasaHi CyMM TeMmmneparyp AiHCHI TiTbKH i
€sponeticekol uactuHd CHJ], 1n1x iHWHX TepuTopilf AN pO3PaxyHKiB ABT
HacTaHHs a3 pO3BUTKY O3HMHX KYIbTYP BOHM MOBMHHI OYyTH BCTAHOBIEH
OKpeMO.

lIpuxnad. Pospaxysati jaTy BOCKOBOI CTHFIOCTI O3MMOI MHICHHI COPTY
Besocta 1 Ha cr. ®acris Kuniscekoi o6nacri. Pospaxynku B Taba. 4.4.

Tabnmuus 4.4 ~ Tlpuknajn po3paxyHKY fAar HACTAHHA BOCKOBOI CTHINIOCT
03UMOT NIIeHNL|

Crantis Qacris, besocra |

Jlata Temnepatypa nositpa Cyma OuikyBana
KONIO- | TpaBEHb 4epBeHb JIMNEHb edekTHBHAX nata
CiHHA 3. 1 2 3 1 2 3 | Temneparyp | BockoBoi
CTHINIOCTI
20V | 13,5 |16,7(169]193119,0]20,1121,1 490 28,06

4.3 IlporHo3u (a3 po3BHTKY paHHiX SPHX KYIALTYp
4.3.1 Iporuo3n ¢a3 po3BHTKY sPoOi nIIEHHNI, A49MeNI0, BiBca
OnTvManeHOK — TEMIEPATYpolo, 3a SKOi - TPHMBANICTP  NOYATKOBHX

Mik(a3HuX NepiojiB PAHHIX APHX KylbTyp GyBae HaliMEHILOIO, € TeMIepaTypa
15-20°C.  3i 3MeHNICHHSM  TeMIepaTypd  IMBUAKICTS  POIBUTKY
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YNOBINBHIOETECA. Y IPHPOAHUX YMOBAX meputi a3y poIBATKY SPHX KyRbTYp
HPOXONATh NP TEMIepaTypax HIbKHMe ONTHMANbHHX, TOMY INO Cipba mMx
KyJbTYp HPOBORMTAECA ¥ GinbinocTi pafioHIB 3 HACTYTIOM TeMNepaTypH HOBITPA
4-7°C.

SIpi 3epHOBI KynbTypu (spa MIIEHHUA, OBEC, SYMiHB) CilOTL Maibke
OJHOYACHO 1 NOYATKOBI a3y CBOTO PO3BWTKY BOHH TIPOXOASTH CHHXPOHHO.
0.0. llironeBuM BCTAHOBNEHO, IO Bij CiB6M A0 CXOAiB Ta BiA cxoZnis Mo
KyUliHHs ApUX KyIbTYp, SK 1 JUIi O3MMHX, HeobXinmHa cyma edexTuBHHX
Temniepatyp 67° C. V nojanbiioMy PO3BHTKY KyabTyp Ii CYMH BiKe 3Ha4HO
sizpisssiotbed. O.0. Illironesnm BusHageHi CyMH eeKTEBHHX TeMIeEpaTyp Mo
Mi(a3wx Nepiofax ycix 3epHOBUX KynsTyp (Tabn. 4.5).

Tpupanicts Mikxdasuux nepioniB Oyae pisHa B 3aNeXHOCTi Bl yMOB
PO3BATKY. 3a YMOB JOCTATHBHOTO 3BOJIOKEHHS TA MUTOMHX PEYOBHH MPOBIAHAM
dakTopoM, SKHH BIIMBAE HA TEMNM PO3BUTKY i TpHMBanicTh Mikdaiaux
nepionis, Oyge Temneparypa [OBITpA. 3 MiJBUINEHHSAM TeMNepaTyp [0
ONTHMANLHKX 3HAYeHs TpuBanicTs Mikdaaux nepiofis 3Menwyetses. B
XOJOAHI BECHM TIPM HU3BLKMX TeMHepaTypax TPHBamiCTh Mix(asHHMX nepiolis
ciB6a-cxoau Ta CXOAM-KYIIIHHSA 30iNbIY€EThCA.

Sk i AnA O3BMHX KyNBTYp, Mis APHX BCTAHOBHTH CYMH e(eKTHBHHX
TeMOEpaTyp BiA KYLiHHA 1O BUXOAY Y TPYOGKY JOCHTH CKNaJHO, 60 LIBHAKICTH
HacTauHs Uiel da3n 3anewuTh He TINBKA BiJi TEMIEPaTypu TOBITPH, BONOIOCTI
IpyHTYy, &je i Big cpimioBMx yMoB. ToMy y fpHX 3¢pHOBMX Haifuacritue
MPOTHO3YIOTHCA NATH HacTaHHA (a3H KONOCIHHA (BMKHASHHA BONOTI y BiBca),
MOIIOYHOT T& BOCKOBOI CTHIJIOCTI.

Bia cifbChXOrocniofapchKux OpraHizalliil HaIXOAATh 3alMTH HE TiILKW Npo
T€, HACKUIbKY TEMIM PO3BUTKY KYNLTYP [OTOYHOTO POKY BifiPi3HAIOTBCA Bif
cepefiHix GaraTopiumMx, aje ¥ npo Te KOJAM Ta HACTiIBKK Mi3Hile (panilue)
NOYHETHCA IGNPAHBEA APHX 3EPHOBHX KYNBTYP, & TAKOK 4H CHIiBNARYTh TCPMIHH
30MpanHs 03HMHUX T4 APAX KYJIBTYP.

Hpuxnao. PospaxyBaTu Aary HACTaHHA (a3sH BOCKOBOI CTHINIOCTI Apoi
nmenunj g cr. Konoron ta [pukonorre Xapkincbkoi obnacri.

PoapaxyHKd BHKOHYIOTECA N0 cyMax eekTHBHMX Temuepatyp. JLia copry
JhoTecuenc Bif KONOCIHHA IO BOCKOBO1 CTHINIOCT HeoOXiaHa cyMa edeRTUBHUX
temneparyp 490° C. Jlata konociHas HacTynuaa Ha ct. Koroton 3 4epsHs, ua
cr. Ylpukonorre — 7 uepsHs. 3 CHHONTHYHOIO MPOTHO3Y MNOrOKM BH3HAYAEThCA
ouiKyBaHa TeMilepaTypa MOBITPS Y APYTY Ta TPETIO ACKATH YEPBHA Ta Nepuiy
nexany qaunns. Le 6yne signosigHo 19,5° C, 21,4° Ta 23,2° C. Tlo 3Hauenusx
TEMTIEPATyPH NOBITPS PO3PAXOBYIOTBCH AaTH HAKONHMYEHHA CyMH TeMNepatyp
490°C na KOXHiil cTauuii. SIKIIO0 BUKOHAaTH BCi PO3PAXyHKH, TO AaTa BOCKOBOT
crurnocti Ha cT. KoHoron Gyne 4 minH4, Ha cT. [IpuxonoTHe — 8 nunss.

Takum e YMHOM PO3PaxOBYIOTHCA OUiKyBaHi HaTH (a3 pO3BUTKY AUMEHIO
Ta Bisca. CyMmu edeKTHBHUX TEMIepaTyp N0 MixdasHux mnepiojax
BU3HAYAIOTHCH 3 Tadn. 4.5,
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Tabmuus 4.5 — Cymu edexTHBHHX TeMnepatyp, Heobxiani ans mepiogis
PENpPOAYKTHBHOTO PO3BUTKY 3€PHOBUX KYJILTYp

CyMa eekTUBHHX TeMmmeparyp °C, HeoOXifna 171 HacTaHHA
Mixdasunit nepion a3 po3BuTky
03. 03. spoi Ap. BiBca | mpoca | rpey
OUEHHN | JKuTa | MIUEHHWI |guMeHro KH
Cig6a — cxomu 67 52 67 67 67 150 | 75
Cxoay — KyIIiHHs 67 67 67 67 67 - =
Cxonu - BUKHIAHHA 600
BoJIOTi . '
Cxonu-noyaTok . 275
LBITIHHA
Bianosnenns
BeTeTallii — BUXiX y
Tpy6Ky:
y niBaeHHO-cXinnux | 100-150 | 100-
paifoHax 150
y cXigHux paifoHax 50 50
Buxin y Tpy6ky 330 183 1283-305(p) 330 378
(BHKMIaHHS B30-355(c)
BOJIOTi)— KONOCIHHA B75-400(m)
Komocinug ~ - 230 319 230 - - - -
MOJIOYHA CTUIIICTh
Konocinns (usitinuaga | 490 544 490(m) 388 428 470
IPeYKH) — BOCKOBA
CTUTJICTB
Mortoyna cTuricTs 260 225 260(m)
— BOCKOBA CTHULJICTh 310(1)
Bukwianug Bonoti — 440
IIOBHA CTUTIIICTh

IpumMiTKa: p ~ PaHHBOCTHIII COPTH
! € — CEPEeAHLOCTUTIII COPTH
Il — Hi3HBOCTUINLI COPTH
M—M’sKi copTH
T — TBepli COPTH

4.4 TIporuos aT HacTaHHA (a3 Po3BATKY ropoxy
Po3po6ka 1100 BH3HA4YEHHS TEPMIYHMX MOKAIHHKIB NPOBOLMIHCE

M.3. IsanoBoro-3ybkoBoto [33, 34] mus €spomeiichkoi uactunu CHJ[ i
AT ®emrommnoio ans Kazaxcrany [35]. Liumu aBropamu 6yas oTpuMani cyMu
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TeMileparyp, HeoOXifHi AN HactaHHd OCHOBHHX (a3 po3BHTKy ropoxy (tabi.
4.6).

Tabmuua 4.6 — CyMu edeKTHBHEX TeMneparyp, HeoOXifHiI Uil HACTAHHA
OCHOBHUX (a3 ropoxy

Kazaxcran -
Mixdasunii nepion Bionoriunmii Cyma edexTHBHUX
MiniMyM TEMIEpaTyp
Ciba — cxonn 3 110
Cxonm — IBITIHEA 11 250
IisiTiHHA — nO3piBaHHA 9 290

€pporneiiceka yactnHa CHJ{

Mixdasunii nepiox Cymu Temnepatyp
CepeHbOCTHII HisHbOCTHIII
Cisba — cxonu 90 120
Cxonu — uBiTiHHA 290 330
LigitiHas — no3piBaHHsA 360 410

Po3paxyHOK JaT HactaHds (a3 PO3BHTKY FOpPOXY BHKOHYETHCA IINAXOM
HAKOTIMYEHHS BiNOBIAHMX cyM e(pEKTHBHUX TeMmepaTyp Wis €Bponencbkoi
vyactuHu Corosy Hesanewnux Jlepwas. Tlpn upoMy 3a Giosoriynuii MiHiMyM
npuitHaTo TeMrepatypy 5° C.

IMpuxnao. Pozpaxysaru gaty uUBiTiHHA ropoxy Ha cr. Jliobamwiska. Jlara
cxonis 20.V. OuixyBana TeMueparypa nositps Ha IIl nexamy rpasus — 14° C; |
gepsHs — 15,2° C; Il yepsrs — 17, 6° C. B = 5° C. Zty,.>=250° C.

Tt=(14-5)-11+(152-5)-10+(17,6 -5)-4=251°C
TakuM YHHOM, LBITIHHA FOPOXy HacTaHe 24 4epBHA.

4.5 TIpormo3 Bpokalo ropoxy

Topox BBaXaeThesi WIHHMM NPORYKTOM XapyysaHHA, Ha KOPIiHHI iforo
36uparotbesa Oynb60uKoBi GakTepii, siki 3aCBOIOIOTb a30T 3 MOBITPs. Bin mac:
MOTYTHIO CHCTEMY KOpiHHS, A00yBa€ IMOXKUBHI PeUYOBHHH 3 IMMOOKHMX wapis i
30aradye HUMM BepXHiil OpHWH map rpyHTy, He BHMODJIMBMH 10 Tea, ane
mOGHTE BOJIOTY, NIepio] fioro Beretarii ckiaaace Bia 60 no 100 anis.

B arpomeTeopoNoTiYHOMY acHekTi s KyJbTypa BHBYEHA cabo i MeToauk
IIPOTHO3Y BPOXKAHHOCTI ropoXy A0 TemepiliHbOro 4acy fio TepHTopii Ykpainu
HEMae.
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B YkpaiHchkoMy HayKOBO-AOCHIIHOMY I'iIpOMETEOPONOTiHHOMY iHCTHTYTI
A.A. Jlesenko [37] pospobnena Metoguka nporiosy cepeidix mo obnacri
3HAaYeHb BPOXAHHOCTI i BaioBoro 360py ropoxy. BupobHmdi BuIpoGyBaHHS
METOAHKH npoBezeHi YkpaiHchkuM YI'KC Ha marepianax 3a 1986 — 1995pp. 3a
ix pesyneratamm TexuidHOW pamowo Yxpaiucskoro YTKC 26.12.1995p.
PEKOMEHIOBAHO  BMKODHCTOBYBATH  3allpONIOHOBaHHH METOX  HPOTHO3Y
cepenHbOi BpoxaifHocTi i BaloBoro 36opy ropoxy B Vkpaini six ocHosmull y
Juinponerponcrkiit, KipoBorpamerkiit, Onmeckkiii, Yepkacekiii, [lonTaserkiii
Honenskiil, Jlyraucekiii, Xapkiscrkifi 1a Kuiscpkii obmactax. B immmx
obnactax Yxpaign — sk opieHToHHi. Cepenns BANpPaBAAHICTE METOAY CKIaIa
B cepennbomy 84 %.

Ilpn pospobui Metomy HpOrHO3y BCA TEpHTOPiS YKpaiHH YMOBHO
po3niieHa Ha Tpu 30HA. B mepnly sony BBiliuuia 3axapnatceka, JIpBiBcbKa,
Isano-®pankisceka, YepHiBenbka, XmMenbHunska, TepHoninsceka, PiBHEHChKa
Ta BonuHchka obnacri; B Apyry 3oHy — JKuromupceska, Binnuueka, Yepkacoka,
Cymceka, IonraBeska Ta XapkiBebka o6uacti; B Tpetio 3ony — Kipoorpajaceka,
Oneceka, MuxkonaiBebka, Xepconcbka, Kpumceka, J(HinponeTposchka,
Honeubka, Jlyrancoka i 3amopisbka o6nacri.

Cepenni obnacHi 3Ha4eHHA 04iKyBaHOI BpoXaiHOCTI (V,) PO3PAXOBYEThCH
nicns 10 numHa 3 3a4acHicTio 40 — 50 HiB 1o 36upanus 3a hopMyTo0

Yu=Yp +x§ Ky (4.19)

A¢ ¥, — BPOXKaiHICTh, IONy4€Ha LUIXOM eKCTpanossLiil KpuBoi TpeHa;

k] — koedillieHT, WO BpPaxoBye BIIMB METEOPONOTIYHMX YMOB HA
BPOXaHHICTh JAHOTO POKY MO BifHOEHHIO [0 BPOXKAHHOCTI
€TaJOHHOrO poky (j = 1, 2, 3 — HoMep 30HH);

K., — 3HAYeHHs TpeHIA MOAYNIB BiIXWIEHHR BpOXaitHOCTI Bix ii Tpewaa
B 11/ra. 3a eTayioHHuH npu po3pobi MeToauku 6ys BuGpauuii 1988p.

B ujii cxemi koediuieHT K;/ I KoXHOI 3 Ha3BAHMX BHINE 30H
PO3paxoByeTHCA 32 HOpMyIaMH:

s 30HM |
1 1 1 1 1 1 1
Ko =Kor +A L + A5 + A5 +A, + A, (4.20)
JJISL 30HU 2
2 2 2 2 2 2 2
Ko =Kor + A1 + A5 +AT + Ay +A, 4.21)
JJIA 30HKR 3
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k3= (4.22)

ae K,l,,xg ,K?, — cepelHi 3HAYEHHs KOJIMBAaHHs BPOXalo BIANOBiAHO A 30H 1,2
i 3 B 3anexuocti Bix cym Temneparyp He Memiue 15° C 3a mepioa
KBiTEHb — IeplIa JeKafa YEPBHS BKIIIOUHO;

BN BN Y S T L )
Alr’AZr’ABr’A 4r>Dsp — TOMMIKA JUIs 30HH 1 Bignosigno 3a paxyHoK

CepeAHBOI TeMIIEpaTypH MOBITPS 3a TpaBeHb, Nepiny JeKaay
YepBHA, 3a KBITCHb, 3a11aciB POAYKTHBHOI BOJOrY B MM Y Wiapi
rpynaty 0 — 100 cM 3a neplily Aekafy 4epBHS i 3a TpaBeHb;

2 A2 A2 A2 A2 S )
- HOK
Alr’Azr’ASr’A4r’A5r NMOMHMIIKH NI 30HH 2 BIANOBIAHO 3a paxy
CepeHROi TEMNEpaTypd NOBITPA 3a TPaBeHb, KBITEHb, NeEpily
IeKajly YepBHsl, 3anaciB NPOAYKTHBHOI BOJIOTY B MM 3a KBiTEHb Y

wapi 0 — 20 cwm, 3a TpaBeHsb B mapi 0 — 100 cm.
3Ha4yeHHA K(l,r,kgr,xgr — npusegeni B Tabmuui 4.4 i BU3HAYAIOTBRCH 3a

cymamn edeKTHBHUX TeMneparyp He MeHule 15° C 3a nepios kBiTeHb — nepiua
JeKaa uepBHs, Apyri enementd Gopmyn (4.6) i (4.7) -3 1ab:. b.1.

Pigenb BpOXalo 3 B paxyHKOM TPeHOY Y, | BeIHYMHA {iOro KOSUBAHHS K,
BU3HAYAIOTBCA 3 aHalli3y PAAIB JUHAMIKH BpOXaHHOCTI Tak:

BpOXaiiHicTh BIAHOCHTBCA [0 HECTAliOHAPHUX BHMOAIKOBHX BENHHMH,
TOBTO 3 YacoM 3MIHIOETLCA il piBeHb, @ TaKOX 3HAUEHHS Bi;IXMIEHDb BiJl HLOTO.
Tomy neo6XiHO BilOKpeMACHHS AK TPEHY BPOXaKHOCTI y, TAK 1 TPEHAY LMX
BIIXUNIEHb K, JIN9 HanifiHOrO BW3HAYEHHA LMX BeJIMUMH NOTPIOHI paaw
BpOXaiiHOCTi He MeHLle |5 pokiB.

Mopsiiok oTpuMaHHs BXIGHHX napameTpis mogeni (4.23) posrnsnemo na
npuknagi Jlyrancekoi obGnacti. Buxiani pgani i perynwtar pospaxyHkis
npuBegeHi y tabn. b.1.

B nepuiii ctpouni tabun. B.1 paa Bpoxaiinocti y 3 1974 no 1990 poku. Hns

IIOJIETIIEHHS BHALTEHHA TPEHAY BPOXKaHHOCTI NPOBOAMTECA 3ria/KyBaHHS pALy
3a ¢opmyJIoio

1 N +2010 412 + 20143 + Vied
= 10 (4.23)

ae i=1,2,3,..., n~4; n — 4¥cno WieHiB BUXiAHOTO PANY;
j= i+2 — nopaakoBe Micue 3afiucy 3arNamKyBaHO! BESIHUHHH B PARKY
BpoXaliHOCTI 3 n eneMenTis; Ae j =3,4,..,n—2.
SIkmo natv BenuuMHi § 3HaueHHs 1, Toal nepiue 3rAMKCHE 3HAYSHHS

1__8,8+8,6~2+l9,6-4+8,8-2+8,3_[_1__ Y
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3aMMHIETECA y CToBMYHK 1976 poky. [TotiM 7 =2 - oTpuMaEThCs

1. 86+196-2+88-4+83-2+14,7 1
= : : —=1145
74 10 ra %a
i 3aNMIIeTHCS B CTOBIYHK 3 AaHAMMK 33 1977 pik Ta 1. iH. foi =n -4

191+228-2+205-4+41-2+235 1 _178V
10 a =~ /T8
3aIUINeTHCA B CTOBIYMK 3 JaHHMHE 3a 1988 pik.
11[06 He ryGumuCs ABa OCTAHHI €JIEMEHTA B PANY Y, MiC/s BU3HAYEHHS BCIX
3rNaKeHAX 3HadeHb, IPOBOAMTECH EKCTPANOAAUIA 3IMa[KyBaHHA pPARY Ha
OCTaHHi J(Ba efleMeHTH NOCIiIOBHO 3a (POpMyIaMul:

)=

2+ -
g =tm 2ty TY (4.29)
2
TaK AK
1 1
. 2 + y -
y}lq — yn»l n-2 y’l"4 , (4‘25)
2
A ATEZHTI=BAY _o00y10a
’ 2 ea
y{7 - 200-2+178-17,2 y =203y/za,
2 2a

(3
notim V' 3ammcyetnes B crosmank 1979 p., a V', — B 1980p.

TakuM YHHOM, METONOM 3ariajkKyBaHOl cepemHboi (RHUBHCH (HOPMYITH
(4.23 — 4.25) i po3paxyHKd JI0 HUX) OTpPHMaHKH 3aTIa/0KyBaHUM Pl 3HAYEHD Y
HAHOCHTBCA Ha rpagik YacoBoro xony i 3’emnyerscs Bimpizkamu npamux. o
3arnafkeHOMY 4YacOBOMY XOJi BpOXaiHOCTI y NPOBOAHTLCS IUIABHA CepesHd
ninig (JiHiA TpeHay) TaKUM YMHOM, 06 IUTAlli, CTBOPEHI JIOMaHOIO i INIABHOO
nigiero, BHmE i Hex4de JiHii Oymd 6 mpuONH3HO OMHAKOBHMH (AHAJIOFiYHO
NPOBENEHHIO [ICTOrpaMH YacoBOrO XOHy TeMIepaTypH HoBiTps). 3HadenHs,
BiAOBiAHI TiHil TpeHAY YT, NPUBOAUTECA B 3-if cTpoui Tabu. b.6.

Pisuuns 3nauens 1 i 3-1 CTpovoK Jac BiAXHNEHHA BpoXKaMHocTi Bix if

TpeHny,

Xi =Yi = Vri» (4.26)

1?

3HAYeHHA AKHX MpeAcTaBleRi B 4-if crpouui Tabn. B.6. Byayersca rpadik
IuuaMiku aGCONIOTHAX BifXUNeHs Bpoxalinocti Bix T Tpeway Ik;l, a notiM s
HHX QHaJOTiYHO ONHCAHOMY BHILE, 3HAXOAUTHCA TPeHI KonueaHHA k., iioro
3Ha4YEHH HpUBeleni B 5-it crpouri Taén. b.6.

IMpuknad 6uKOHAHHA PO3PAXYHKIE APU CKAGOAHHT NPOZHO3Y

Po3paxyHox BpoxaiiHocTi ropoxy Ha 1990 pik no [losnraBeskiit odnacri.

3HaxoAUTHCA 3 TabA. B.6. 3HadenHa TpeHaa BpoxaiiHocti y, = 21,8 wra i
TpeHAa konuBanHa k, = 6,4 wra. Tlpu nporHosi Wi BENHYHHW 3HAXOASTECA
IUIAXOM €KCTPANoNALii 33 XOAOM KPUBOI TPEHNA Ha PiK Bnepe].

Tax sax IlonraBceka ofnacTb BIAHOCHTECS JIO APYFOi 30HH, TO AnA
pospaxyHky k'y BukopuctoByeThea Qopmyna (4.20), IOHATKOBHMH JaHMMM €
daKkTuyHi:

1) cymn edexTHBHEX TeMnepatyp He mewe 15° C 3a nepion ksiTeHb —

AepIlia Jiexana yepBHs BimoyHo 2T >15° C =37°;
2) cepenns mo obnacti TeminepaTypa HOBIiTpst 3a TpaseHsb tr = 12,0°C,
nepuy aexajy uepsnd t; = 16,1° C i 3a ksirenp t; =6,7° C;
3) cepeami mo obnacti NpoXyKTHBHI 3aMacy BONOIH B MM UApi IPYHTY
0-20 cM 3a kiteup W,= 45 i B wapi 0 — 100 cm 3a rpaseus
W,= 180 MMm. )
3 1a6n. B.1 no LT >15° C = 37° 3Haxoauthes 3Hauennn k'y= 0,09, a 3a
iHmMy  AaHuMA 3 1abn. b.2 nocTynoBo 3HaX0ANTLCH, L0
A%,=0,10( 3a t, = 12,0°)
A%=-0,17 (3at, =6,7°)
A’y=-0,10 (3a W,= 45 mm)
A%=0,17 (3aty= 16,1°)
A5, =-020 (32 W,=180 MM)
3a dopmyroto (4.20) x2 =0,09+0,10-0,17 +0,17-0,10-020=-0,1 i
3a popmynoio (4.19) y,, =(21,8-0,11-6,4) wra=(21,8 - 0,7) u/ra =211 /ra
daktruna BpoxaitHicTs cknana 21,3 wra. flomunka pospaxysky -0,2 1)/ra.
[Iporuoz Banosoro 360py ropoxy CKIajaerhbes 3a dhopmya0i0:

Vy=V,:S (4.27)

MocisHa mioma cxkaana B 1990 p. S = 100 THc. pocanu/ra, Toai nporuos
BalOBOrO ypoxaio — ¥g =2,11-100tuc.T. dakrnuno paiosnii ypoxaii crias

2,13-100=2131Hc.1.
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4.6 ITporHosn ¢a3 po3BHTKY NisHIX APAX KYABTYP

IMizwi spi xyaeTypH (mpoco, rpeuka, KyKypyasa, pMC, OBOYEBi) Ie
TerwiomoOHi KynsTypu. Hectada Tenna mpu3BoAuTH 0 TOTO, WO KyNbTYPH He
BU3piBatoTh. KpiM 1010, 1i3Hi BeCHAHI Ta paHHi OCiHHI 3aMOPO3KH BHKITHKAIOTH
NOHIKO/UKEHHA LHMX KyJaeTyp. ToMy NpOTHO3YBaHHA TEpMiHIB ciBOM LHX
KYJIBTYp, Ta HAcTanHd (a3 PO3BHTKY 3 BPaxyBaHHAM YMOB, INO CKIANHCA Ta
O4IKYIOTBCA, Ma€ BeJIMKE [IPAKTHYHE 3HAYCHHS.

4.6.1 Iporno3 ¢a3 po3IBHTKY KyKypyA3H

Merton mnporxosy aar HactaHus ¢a3 PO3BHIKY KyKypyasu pospoGreso
0.1 YupxosuM [31] i 3aCHOBY€ETECS BiH Ha 3B'13KY TEMITiB PO3BUTKY KYKYpPyA3H
3 TepMiuyRMM pexumoM. Haifuacriie y BHpoOHHMUTBI s  KyKypyasu
PO3paxoBYIOTECA [iaTM BHKHIAHHS BOJIOTi, MOJOYHOI T4 BOCKOBOI CTHIJOCTI.
10.1. YupxoBuM BCTAHOBIEHO, L0 PizHi 33 CKOPOCTHINICTIO COPTH KyKypyI3u
BHMAraoTh Di3HHX CyM eQeKTHBHHX TeMmeparyp. [lns KyKypyasd BiacTHBsi
0coOIMBOCTI, 11O pi3Hi 33 CKOPOCTHITCTIO COPTH MaroTh pi3HY KimpKicTh
nuctkiB. KinpkicTh nHcTKiB Ha ronoBHIiM creGuMHI y KYKypyI3H € COPTOBOIO
Bi[3HAKOIO.

Mix KinbKicTIO TMCTKIB, 1[0 YTBOPIOIOTCA Ha CTebi KYKYPY/3H Ta CYMOIO
temnepatyp (Bame 10°C) 3a Hepiof yTBOpEeHHS UMX NHCTKIB iCHye TicHui
38’130K. Cepenns cyma e(eKTHBHUX TeMIepaTyp 3a OAHWH MiKJIMCTKOBHI
nepion craHoputs 30° + 2°C. Tpupanicth Hepiofty YTBOPEHHS IHCTKIB Y
KYKYPYI3H PO3pax0OBy€THCH 33 PIBHAHHAM:

n= EQ(N—H—) (4.28)
C(r-10)
Jie n — TPUBATICTH 1epiojy, AHi;
N — KibKicTh MIXIIMCTKOBHX MepioAis;
¢ — cepeqiHa Temreparypa nepioxny, °C;
C — nonpasoun it koeditienT, axuit BM3HANAETbCA 3 TabL. 4.7.

Tabnuus 4.7 — 3anexwHicTs nonpasouHoro koedinienty (C) Big cepentsoi

TEMIEpaTypH NOBITPS (tep)

1 C C to C :
20 1.00 24 0.90
21 0.98 25 0.87
22 0.96 26 0.84
73 0.93 27 0.80
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Jocnigxennamu FO.I. UmpxkoBa BCTaHOBJIEHO, IO ONTHMAJBHOMIO
TEMIIEpPaTypoI0 IS PO3BHTKY KYKYpyA3d y mnepiod Bix 3-ro jmcrka a0
BHKHIAHHA BONOTI € TeMmeparypa 20 — 24° C. Binpi BUCOKa TeMriepaTypa He
BUKJIHKAE TIPACKOPEHHS PO3BUTKY a TinbkM 36inemmye posmipu “Ganacramx
TEMIIepaTyp, TOOTO TeMIEPaTyp, IKi He PHCKOPIOIOTE PO3BHTOK POCIHH HaBiTh
B YMOBAX BHCOKOI 3a0e3MeYeHoCTi BOJIOTOI0.

Jnst ycyHends BruiMBy OamactHux temneparyp lO.I. UupxoBum Gyno
po3podneno nonpasounnii koedinient C (tabx. 4.7).

4.6.2 llporno3s naTn HacTaHHA Pa3H BHKHAAHHA BOJIOTi

CyMu eexTHBHHX TeMIEpaTyp A0 NaTH HACTaHHA a3y BEKMAAHAS BONOTI
pospaxoBaHi 10.]. UnpkoBuM MOYHHAIOUH 3 YTBOpPeHHs Oy[b-AKOTO NUCTKa
(1a0u. 4.8).

IlporHos pmarH Hactamds ¢a3d BHKHAAHHS BOJIOTI CKNANAETBCH Maibke
3aBIKAN NICS OPOBEACHHA CHOCTEPEXEeHb N0 BH3HAYEHHIO KILKOCTE JIMCTKIB,
0 Hie He BHINUIM. BH3HaYMBINH KiABKICTH JHCTKIB, L0 HE BHHNLIM Ta
BHKOPHCTOBYIOUM CyMy e()eKTHBHUX TeMNEpaTyp OAHOTO MiXJIMCTKOBOIO
TIepiofly, MOX(Ha Bill JaTH NOSBH HACTYMHOIrO JIHCTKA PO3PaxyBard Cymy
TEMIIEpaTyp, fiKka HeoOXifHa /UIA BHKHIAHHA BOJIOTI, | pO3paxyBaru JAaty
HacTaHHs uiel $asy.

Tabnuys 4.8 — Cyma edpexrusnux Temmneparyp (°C), neobxigna ansa
HacTauHA (a3l BUKHUAHHS BOJIOTI 3 BPaXyBaHHM JI0SiBH

JINCTKIB
[lepion posButky Copr
misHbocTUruii | cepeanpocturinii |Cepeansoctnrniuii

3-#t IMCT — BEKHAAHHSA BONIOTI 540 480 420

5-# nUCT — BUKHUAAHHA BOJIOTI 480 420 360

7-# auCT — BHKMIAHHA BOJIOTI 420 360 300

9-it aMcT — BUKWAAHHA BONOTI 360 300 240
11-# UCT — BUKHARHHS BOMOTI 300 240 180
13-if iuCT — BUKHAAHHS BONOTI 240 180 120
15-# IMCT — BUKMAAHHS BONOTI 180 120 60
17-it et — BUKHAAHHA BONOTI 120 60 -
19-# aMCT — BUKHIAHHSA BOJIOTI 60 - -

KinekicTs 3axafeHux AMCTKIB Y 387€KHOCTI Bifl COPTY BU3HAuaCTLCA 3
Tabn. 4.9.
Jary BUKRJaHHSA BOROTI TAKOXK MOXHA po3paxyBaTH 3a GopMyoo:
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30(c + 1)

A=I+ 2 00)

(4.29)

ae J; — pata BU3HaYEeHHS KUIBKOCTI JINCTKIB, SKi 1€ He BUILLNH;
0, — KibKiCTh MIDKTMCTKOBHX Nepiois. Imi nosHauku y dpopmysni (4.29) Ti
X, 10 1y popmyui (4.28).

IMporuos cxnanaerhes 3a 20 — 25 Ai6 A0 BUKHAAHHS BONOTI B YOPHO3EMHHX
paiioHax Ta 30 — 35 mi6 — y HEYOpHO3eMHHMX pailioHax. AJie 3aBHAcCHIiCTh
NpOrHo3y mMoxe GyTd 3Ha4yHO 30iNBINEHa, AKIIO MPOrHO3 CKIANATH BiApasy. XK
nicis nossu 3-ro nucTKa. TemnepaTypHi HOKa3sdKH NpH CKJIaZaHHi fIporHO3iB
BH3HAYAIOTECSA 3 CHHONTHYHOIO IPOTHO3Y MOroaH. SIKINo NPOrHo3 CKIANAcThCA
TCHIs HOABH TPETHOTO JIACTKA A NPOrHO3 NOTOAM € TUILKH HA MicALb, TO Y TAKMX
BHIIJIKaX BUKOPHCTOBYETECH cepenHs baraTopiuna TeMnepatypa HoBiTps.

Tabmaua 49 - Kinekicth JHMCTKIB Yy COpTiB KyKYpYA3H PpizHOL
CKOPOCTHIIIOCTi
I'pynu copriB ta | Yncno ymerkis HatiMeHnysanns copris i ri6puais
ribpuais )
Hyxe mizai 21 Micuesi rpysusebki, ApiKamerchka Giia
isni 19-21 Oneceka 10, BIP 156, Taspis I'C 400, ri6pugu
FOrOCJIaBCLKOI T8 pyMYHCBKOT cellexiiil
CepenHpormissi 17-18 BIP 42, Opeceka 50, KpacHomapceka 436,
) Kpacronapceka 440, Kpacnogapenka I1I'-303
CepenupocTurim 15-16 Huinponerposckka 247, Bykosuncbka 3,
Xapkiscbka 23
CepennpopanHi 13-14 Boponexceka 76, Bykosuncebka 1, Jainponer-
porchka 438
PanHi 11-12 Cnasroposchbka 270

Hpuxnao. Cxiacty NpOrHO3 HAcTaHHS JaTH BHUKHI@HHA BOJOTI Ha
cr. Iynsait Tlone. Copr ~ ribpun Bip — 42. Ha nepure stumus yrsopmwiocs 11
auctkie. Y riopuaa BIP — 42 yrBopioersca 18 AdCTKiB 10 BUKUAAHHS BONOTI.
3rigao Tabn. 4.8 cyma Temmeparyp, HeoOXiaHa IS IOSBU BOJOTI CTAHOBMTH
240° C. 3a CHHONTHYHMM MNpPOTHO30M Yy Hepmiil Jekail JHIHS OYiKYETbCs
cepenns temnepatypa 23° C, y apyrit — 21° C, y tperiii — 20° C. 3
BpaxyBaHHAM TONpaBok (Tabn. 4.7) cyMa eeKTUBHHX TeMreparyp 3a A€B’fTh
JHIB 11eplrof jeKaiy CTaHOBHTHME:

0,93 (23 -10)x9=109°C,

3a JIpYyTy JdeKaxy

0,98 (21 - 10) x 10=108° C

3a TPeTIO ZeKaly”

1,0(20-10)x 11 =110°C
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Beporo no Kinng nunHs Hakonwuuthes 327° C, o610 Ha 87° C Ginbuie,
Hik HeoOxizmo Wis HacTanna Qasu. /i BM3Ha4YeHHA JaTH HAKONHYECHHS CyMH
temneparyp 240°C Tpe6Ga po3finuTH Pi3HMINO Ha KilBKiCTh JHIiB y TpeTil Aekani
nunss (87 : 11) = 8 xxiB i BiRHsTH iX Big KiHUA nunHA. TakAM YHHOM, MacoBe
HacTanns ¢a3n BUKHIAHAS BOJIOTI BiAGyAeThCS 23 numHs.

4.6.3 TIporno3s aat HacTaHus (a3 MOJIOTHOI Ta BOCKOBOI CTHIJIOCTI
KYKypyasH

TTporHo3 CTPOKIB HaCTaHHA MOJIOYHOI CTHIJIOCTI Ma€ BAaXUIKBE BUPOGHHYE
3Ha9eHHA, TaK K 3aB4acHO iH(OpMYe CillbCBKOTOCTIORAPChKi opraHizalii mpo
CTPOKH 30MpaHHA KyKypyA3d Ha cunoc i 3epHo. Ilporsos ciiagaetbea micnsa
OTpUMaHHs (AKTHIHAX JaHWX ¢a3 HacTaHHA (asH BHKHIAHHA BOJOTI.
QOuikyBaHa Hata HaCTaHHA MOJIOYHOI CTHINIOCTI PO3PAaXOBYEThCA ABOMA
MeTOHaMH.

Hepwuii memoo. Tlepion BUKHAAHHS BOJNOTI — MOJIOYHA CTMITICTH
posninennii Ha IBa mepioin: BUKWJAHHA BOJOTI — MOSBA HMTOK NOYaTKy Ta
T1051Ba HATOK [IOYATKy — MOJIOYHA CTUTICTh, Y HepioJl B BAKHA3HHA BOJIOTI 110
MOABH HHTOK MOYAaTKy IIBHJKICTE PO3BHTKY KYyKYPYA3H 3aI€XHTH Bill
Temmnepatypd nosirpa (f) i Bosorocri rpyury (W). TpuBanicte nepiomy
BHKHAAHHA BOJIOTi — [1051Ba HATOK NOYATKy PO3PaxOBYEThCA 3 PiBHAHHA:

n=0,6t - 0,15/ + 4,4 (4.30)

B npakTHuHiil poGOTi A% BU3HAYEHHSA [IEPiojly BUKH/AHHSA BOJOTI — NOABa
HHTOK KOPHCTYIOThcA rpadikom (puc. 4.1).

Jlpyra nNoONOBMHA TNiEPiOAy — NOABA HMTOK — MOJIOYMHA CTHITHCTH
3HAXOAUTHCA Yy BeNHMKIH 3aneXHOCTi Bil TeMneparypu TOBITPA i Horo
TPUBANICTh BU3HAYAETHCH 3 YOPMYNH:

n=42,5-0,6t (431)

3pyunime #oro Bu3Hauath 3 rpadika (puc. 4.2) 33 JAHHMM Cepe/IHBOT
TeMiepaTypd ToBitps 3a 10 — 15 jwis micis nossH HuTok. Temmeparypa
MOBITPst BH3HAYAEThCSH 3 CHHONTHYHOTO NPOTHO3Y OroAu. .

Jpyauii memoo. Jlata HACTaHHA MONOYHOI CTHIIIOCTI PO3PAXOBYETHCH 33
cymamu edexTupaMx Temneparyp Bume 10° C. 3a ganumu 1O.1. Ynpkosa nas
PaHHBOCTHIIINX COPTIB N cyMa cknafae 240° C; cepeaupocTurinx — 260° C,
misHix - 280°C. Ilpm nigpaxyBaHHi CyM OGOB'I3KOBO KOPHCTYOThbCA
3HaYEHHAMH NONPaBOYHOro KoedilieHTy Ha Temmeparypy nositps (tabn. 4.7).

Mpuicnao. T'i6pun BIP — 42 (cepemubonisuiif), daza BukunanHs sosori 25
ANNES. 33 CHRONTHYHKEM TIPOTHO30M CEpE/iHs TEMNEPATypa NOBITPS HAMPHKIHLI
nunHs cranosuTHMe 21° C, y nepmiiii aexaai cepnust — 21° C, y apyriii aekani
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Puc. 4.1 — 3anexHicTs TpUBaNocTi Hepiofy BAKUAAHHA BOIOTI — N105Ba
HHTOK N10YaTKy KyKypyA3W Bill CEPE/IHBOI TEMOEPATYpH Ta
BOJIOTOCTI IPYHTY
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Puc. 4.2 — 3anexHicTs nepiofy nosisa HUTOK — MOJIOYHA CTHIIIICTE BiJ

Cepennpoi TeMnepaTypH HOBIiTPA.
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cepuns — 19° C, y tperiif — 14° C. 3 ppaxyBaHHAM NONPaBOK HA TEMIEpaTypy 3a
nepiox 3 26 nunHs no 31 cepnHA HAKOIIMMUTECA CyMa ePEKTHBHHX TEMIIEPATyp:
0,98(21-10) x 6 +0,98(21-10) x 10 + 1,0(19-10) x 10+ 1,0(14-10) x 11=
=307°C.
Ins cepenmponizHix coprie notpiGHo 280° C s Hacranua ¢azm Momounoi
crurnocti. Pisauus cknanae 27° C. Posginutn 27° C Ha cepentio apudMeTHuHy
eeKTHBHY TeMMNepaTypy TpeTbol Xekamu cepnns (14 — 10°=4) (27 : 4= 7 ).
TaknuM unHOM, a3a MOJIOUHOI CTHIIOCTI Ma€ HacTynUTH 24 cepnns (31 — 7 =
24).

4.6.4 IIporno3 AaT HACTAHHA BOCKOBOI CTHIVIOCTI KYKYPYA3H

®a3a BOCKOBOI CTHIIIOCTI 3aBepiuye mepioa seretauii Kykypyasu. Bucoxi
TEMIIEpaTypd DPHCKOPIOIOTH MNpochuxaHHA 3epHa. Tpusanicts (n) nepiojy
BUKHMJAHHA BOJNOTi — BOCKOBA CTHIIICTh 3HAXOAMTHCS Y TiCHIH 3aNeHOCTI Bia
TeMIepa TypH NOBITPA | PO3PAXOBYETHCS 32 PIBHAHHAMH:

:AL (4.32)

(e-10)-C

ne 2,9 — cyma edextuBHux Temneparyp Buule 10° C 3a uel nepiojn. Bona
CTaHOBUTE: JUIs paHnix coptiB 350° C; cepeansocTuramnx -- 400° ('
cepeHboni3Hix i miznix — 450° C;
t — cepenHs TeMmneparypa nopirps.
TepMin HacTaHHS (a3 BOCKOBOI CTHITIOCTI PO3PAXOBYCTLCA TAKOK 1a
cyMaMH eeKTUBHUX TemnepatypH (Tabn. 4.10).
3 [OporHosy IOrOAM BH3HAYAETHCA O4iKyBaHa Cepeilts Temreparypa
MOBITPs michs HactauHs (ha3u BUKHAaHHSA BoNoTi i Mo Tabn. 4.10 BU3HAYAETHCS
HeoOXiaHa AJ1s BOCKOBOT CTHIIOCTI CyMa Temreparyp.

Tabnuust 4.10 — Cymu edeKTHBHHX TeMriepaTyp 3a repiof BUKHIAHHS
BONOTI — BOCKOBa CTHIIICTh

Copt i KibKiCTb TUCTKIB Cepenns TeMnepa f\jba nositps, °C |
<20] 22 [24] 26 | 28 |
IMisupocTurni i ceperpomizHi, 450 | 502 | 544 | 586 648

17-20

CepeanbocTurai i cepeiHbOpaHHI, 400 | 442 | 480 | SIS 560
13-16

Cxopocrturni 350 | 380 | 415 | 445 | 495 <g
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IHpuxnao. Po3paxyBaTd AaTy HAacTaHHA BOCKOBOi CTHIJIOCTI KyKYpya3u
cepeIHBOCTHIIOro copTy. Jlata BHKHIaHHA BONOTI crocrepiranacy 20 JIMmHs,
MonodHOi crarnocti — 14 ceprmuf. 3 CHHONTHYHOIO NPOTHO3Y MOroAY
OYIKy€ETBCA CEpPeiHA TeMIlepaTypa MOBITps: Ha TpeTio Aekaxy jumas 22° C, Ha
ceprierb — 19° C, ua nepiy jexaay Bepects 18° C. 3 tabn. 4.10 Bu3HauyaeTscs
cyma eQeKTHBHMX Temmeparyp, fka HeoOXinHa Jnd HacTaHHS BOCKOBOI
crurnocti. s cepeqHBOCTHIMHX copTiB BoHa craHoBHTh 400°C. PospaxyHok
BHKOHYETBCA !

(22-10)x 11 +(19 - 10)x 30 =402°C

TaxkHM YMHOM, BOCKOBA CTHIIICTH KyKypYyJ3u Hactase 31 cepmas.
4.7 MeToau nporsosiB ¢a3 po3BHTKY 0BOYEBHX KYJIbTYp

B ocroBy MeTO/IiB IPOTHO3y OCHOBHMX (ha3 POSBHUTKY OBOYEBHX KYIBTYD
[I0KJTaJIeH0 BpaxyBaHHs BIIMBY TeMIIEpaTypH TOBITPA Ha TEMIH PO3BUTKY
KYNBTYp OLIAXOM HifICyMOBYBaHHs €()eKTHBHOI TeMIiepaTypH MOBITpA BHLIE
6ionoriunoro 0. Cymu TemmepaTyp HEOGXijHi A HACTaHHA THX YH iHIUEX (a3
pospuTKy OymM BeTaHosneHi jias toMariB — T.0. TloGerosorwo [23],
B.II. Kpacusncskoro [21], X.M. A6aynaaesum [38, 39], wis conoakoro nepio
— JLIO. boxko [27], nas Oaknaxanis — M.O. Tluxrtinmro [28], xamycram —
X.M. A6nynaeBuM. HaifuacTiie mPOrHO3yIOTECS HaTH CTUTIIOCTI TOMATIB,

nepuro, 0akiaXaHiB, a y KamyCTH — [aTH 3aBHMBaHHS KauaHy Ta TeXHidHa
CTHUTTICTB .

4.7.1 Tlporno3s xaT cTHIJIOCTI TOMATIB

Metoxn pospobneno T.O. [To6Geroporo. Y BHpOOHMUTBI BimoMi Tpu bazu
CTHIJIOCTi TOMATiB: 3e/IeHa, GIaHXkoBa Ta OBHA. Po3paxydku nat Hactanss das
PO3BHTKY TOMATiB BHKOHYIOThCSL Bill (a3sd yTBOpeHHs cCyusite. CymH
TeMIIepaTyp, WO HeoOXiJHi Ai JO3piRaHHA TOMATiB Pi3HOI MipH CTUIHOCTI y
12651. 4.11. bionoriunsii MiniMym Tomaris cranosute 15° C.

Tabmuug 4.11 — Cyma edpextnBHuX TemmepaTyp (°C) suue 15° C,
Heobximmi mus pisuux a3 CTHOIOCTI CKOPOCTHIIUX Ta
CepeHBOCTHTIIHX COPTiB TOMATIB

Mixdaszuuii nepion Ztp>15°C
YTBOpEHHA CYLBITh — 3e/ieHa CTUIJICTD 100
VYIBOpEHHS CYUBITh — OIAHKOBA CTUITCTD 200
YTBOpeHHS CYLBITh —~ MOBHA CTMIJICTH 300
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3aBuachicts mporHosy 1,5 — 2 Micaui. Haiixpanyy BunpaBaaHicTb Mae
[POrHO3 NOBHOI CTHIIOCTI. VY palioHax 3 HEBHCOKOIO CEPERHBOI0 TEMIIEPATYPOTO
NOBITPAL Kpalie MiACYMOBYBaTH cepeliRi 3a Aoy TeMnepaTyps HIX cepenHi 3a
Jexany.

Ilporuos cknagaersca Micias yTBOPeHHS CYUBiTh Ha nepmiili KBiTkoBiit
rinouiy, 3a 35 — 50 aHiB A0 NOBHOT CTHIIOCTI.

Tabnuus 4.12 — Cymu edexruBHUX TeMneparyp (Buite 15° C) 3a aexany
TIpH pi3HKMX 3HAYEHHAX CepeHBOI TEMNEPATypH

Cyma Cepenn {Cyma Cyma Cyma
Cepen | ehexrus st edexrupan | Cepen | edexrupn | Cepen | edexrunn
HA HUX t 3a [meKagHa | X t 3a | HA ux t 34 Ha ux t 13a
JAeKany, t°C gekany, °C nexany, JeKany,
nexant | °C nexand | °C nekap | °C
at'C at°C Hat°C
18,0 30 16,6 17 15,0 9 13,5 3
17,9 30 16,4 16 14,9 8 134 3
17,8 29 16,3 16 148 8 133 3
17,7 28 16,2 15 14,7 7 13,2 3
17,6 27 16,1 14 14,6 7 13,1 2
17,5 26 16,0 14 145 6 13,0 2
174 25 15,9 13 144 6 12,9 2
17,3 24 15,8 13 14,3 6 12.8 2
17,2 23 15,7 12 14.2 5 12,7 2
17,1 22 15.6 Lt 14,1 5 12,6 2
17,0 21 15,5 1 14,0 4 12.5 1
16,9 20 15,4 10 13,9 4 12.4 |
16,8 19 15,3 10 13,8 4 12,3 |
16,7 18 15,2 9 13.7 4 12,2 ]
16,6 17 15,1 9 13.6 3 12,1 0
Jina cxnagaHHs nporHosy HeoGXiaHi BimomocTi npo  daktuumi  garm

HACTaHHS YTBOPEHHS CYUBITb Ta (aKTU4HMiA i OYiKyBaHWi TeMmmeparypHuii
pexuM. OuikyBaHa TemmnepaTypa pO3paXOBYETHCS 3 CUHOITUMHOTO NPOIHO3Y
TIOTO/IH.

V paiioHax 3 HEBUCOKOI cepefHbOw Temrepatyporr (15° C i Huxue)
3HaYHa TIOMMJIKA MK pO3paxoBaHoOtO Ta GaKTHUHOIO jJataMu Moxe ByTH i3-3a
HEZOBPAXyBaHHA Terla BHACHIAOK OCEpeIHEHHS TeMnepaTtyp.

Bske 3a cepeanbol Temitepatyph nositps 12° C BinbyBacThes Hakonmuuciiis
cyM edekTHBHUX Temiiepatyp Buie 15° C 3a paxyHOK AEHHHX Makcumymis. Y
OUX BUMAJKaxX KOpUCTYIOThcs Tabn. 4.12, B aKiil HABOASTHCS CyMM eheKTUBHUX




TemniepaTyp Bumie 15° C 3a Jiekally B 3ale)XHOCTI Bifl cepellHBOI 3a JeKkaqy
TeMIIepaTypH NMoBIiTpsi.

Ilpuxnad. CxnacTu IIporHo3 - JaTH HacTaHHS GJIaHKOBOI CTHIIOCTi TOMaTis
ans cr. Cymu. Tomatu copry Masik 6ynu Bucazpkeni y rpynT 23 TpasHa y ¢asi
YTBOPEHHA CyqBiTh. [IporHo3 HacrauHsa 61aHKOBOI CTUINIOCTI Cckiragaerses 30
4epBHiA. Jns po3paxyHKy AaTH GIaHKOBOI CTHIJIOCTI HAPOCTAIOYHM HiZICyMKOM
BU3HAYANUCH CyMH edeKTHBHHX Temuepatyp suite 15° C 3 nouyatky yTBOpeHHs
cyugite g0 30 geppns. ITicng 30 yepBHsS 3 CHHONTHYHOIO HPOTHO3Y HOrOAH
BH3HaYallach CepenHs TeMINeparypa 3a jiuneHb, BoHa craHosuia 20,3° C. Cyma
e(eKTUBHHX TEMIIEpaTyp Bifl AaTH YTBOPEHHS CYLBITH JO H&TH CKIaJaHHA
nporuo3y 30 uepBus craHosuina 86° C. V yumHi 3a OAWH AeHb HAKOMHYYETHCA
cyMa edexTuBHuX Temmepatyp 5° C (20 — 15). Axmo i3 cymu 200° C (cyma
HeoOxigHa nans wactauHs OnmasHkoBoi crurmocri) BwiydntH 86°C (cyma
eheKTHBHUX TeMmIeparyp Ha MOMEHT CKIAJaHHA NPOTHO3Y), TO 3aIHMIOK
cranosutuMe 114° C. Ile cyma TeMmepatyp, 1o HeoOXxifHa Ans HacTaHHA
Gnamkopoi  cTuryocTi | Bil MoMeHTy ckiajaHHs nporHosy. Ila cyma
posninserscs Ha 5 i oTpumani 23 gHi zomatotees 1o 30 uepsHA. TakuaM YHHOM,
6namkoBa CTUINICTh HacTaHe 21 — 22 nunus.

3a TaKO0 K CXEMOK PO3PAXOBYIOThCS JATH HACTAHHSA 3€1€HOI T4 MOBHOI
CTUrAOCTi TOMATIB.

4.7.2 TIporuo3s HacTavH#A (a3 POIBHTKY COJIOAKOIO Mepiio

[lepeup Bin3HAYAETHCHA MiABMICHWMM BMMOraMM A0 TeIlla T& BOJOTH i
BHUMOTH T fockTh cremudivni. ToMy mois conogkoro NepLio po3TallOBaHi
TIepeBaXHO y TEIUIAX CTENOBWX paifoHax Ykpainu, Monmosu, ITiBHiunOrO
KaBkazy. Ha €spomeiicokili teputopii kpain CHJl niBmiusa wMexa
BHPOILyBaHHSA COJOJKOrO IIepiio O0OMEeKYyeEThCs i30TEpPMOI0 CyM TeMIeparyp
2200° C. OcobnuBi BUMOrM A0 TeIla Ipel sABIS€ KyJIBTypa y mepiox Bia
GyTonizauii 7o nBiTiHHA Ta BrIpomoBxk 20 nHIB micad AaTH HACTAHHA MacOBOTO
uBiTiHHA, Y CONOAKOro rneputo, sk i y Gaknaxanis Ha OHIH POCITHHI OZHOYACHO
CIIOCTEPiratoThesl OPYHBKY, BIAKPHTI KBiTH, 3aB’3b Ta IIOIH, 1O 3HAXOMATHCS
y pi3Hiii Mipi go3piBaHHS.

Kynbrypa BHpOLIYyETBCA NEPEBaXXHO Ha 3pOILYBAIBHAX momix. bes
3polLyBaHHs, a6o 3 4AaCTKOBHM 3DOLICHHSIM CONORKWi Nepelb BHPOLIYETHCH B
paiioHax 3 cymol0 omajiB 3a Bererauifinit mepioa Gimewe 350 — 370 mm.
Bionoriynuit MiHIMYM pO3BHTKY colojkoro nepimo ciiajgae 13 — 15° C. Ha
OCHOBi OaratopiuHux (QeHONOriYHNX CnocTepekeHh Ta CHOCTEPEXEHDb 3a
TeMIIepaTypol0 MOBiTps GyiH BU3HA4eHi CyMH e(QeKTHBHHX TeMIlepaTyp Wi
HacTaHHs KOKHO (a3u (Tabm. 4.13).
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Ipu pospaxyHkax nat HacTaHHS (a3 po3BHTKY HeOOXiHO 3a3HAYMTH, WO
nobpa BHUPaBsAaHICTE IPOrHo3y 6yne B ToMy pasi, SKIo =picT po3canu CKJIanas
> 45 nuis.

Tabmuus 4.13 — CymMu edeKTHBHMX Temmepatyp no mixgasHux nepiomax
PO3BHTKY cosojkoro nepuio (> 15° C)

CoptH Bix sucanxn B | Bin usitines no Bix Texuiunoi
IPYHT 10 TEXHIYHOI. CTHTJIOCTI A0
LBITIHHS CTUrNOCTI OCTAHHBOTO 300py
PanHi 104 120 260
CepenHbocTUIL 150 140 290
[TisnpocTarni 170 160 410

Slxuwio 3picr po3caxu MeHwie 45 JHIB, TO [-03paXYHOK LBITiHHA
BHKOHY€ETECH 3a hopMyolo: :

z=-11,64x— 038y + 279,7 (4.33)

Ie Z — TPHBAICTB Mepiody Bif BUCAAKH PO3CAH Y IPYHT 1O UBITIHHA, JHI;
X — CEepEHA TeMIlepaTypa 3a nepion, °C;
y — 3picT po3caau, aHi.
TNomuixa piBHsAHHs + 2 — 3 aHi.
Tlpm po3paxyHkax HacTymHMX (a3 Ppo3BUTKY 3picT po3caaM He
BPaxOBYETHCA.
TlporHo3 pat HacTaHHA (a3 PO3BUTKY COJNIOAKOrO MEpUIO CKAANacThCs 3a
CXEMOHK):

1. Bunucyiotbes i3 IOPiYHMKIB: — NaTM HacTanHs nonepemHix a3
PO3BUTKY; COPTH COIOAKOTO fiepLito, GaKTH4Ha TeMmmepaTypa NOBiTps
O JaTH CKVAJaHHsA MPOrHO3y; HPOFHO3 MOroAN Ha MICANb; CepefHi
GararopiuHi AaHi: ¢a3y PO3BUTKY, TEMIEPATypa NOBITPA.

2. PoapaxoByeThcst OYIKyBaHa TeMIlepaTypa MOBITpA i3 CHHOITMYHOIO
MPOrHO3Y 32 3aTAILHOI0 CXEMOIO.

3. IMigpaxosyioThess cymu Temmepatyp (tabn. 4.13), HeoOxiaui mus
HAaCTaHHA O4YiKyBaHOI (a3l PO3BHTKY BiANOBIZHO COPTY COJIOAKOrO
nepLo. '

4. TlopiBHIOIOTECA PO3PaxoBaHi AaTH 3 CEPeAHiIMU GaratopiuHumA dasamu
PO3BHTKY.

5. CKnagaerscs TEKCT MPOrHO3Y.

3a TaKolo XK CXEMOIO MO CyMaX TEMMePaTyp CKIAfAlOThCs MPOTHO3H Jar

HactaHHS (a3 po3BATKy GakiaXkaHiB Ta KalyCTH.
Jlna 6axnaxauis Gionoriunuii MiHiMyM Takox 15° C, ayis kamycru — 6° C.
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4.8 Metoau nporHo3iB ¢ga3s po3BHTKY INOJOBHX KYJILTYP
4.8.1 TeopernuHni nojoxeuus

3a TOYATOK PO3BUTKY ILNOAOBHX KyJBTYP BBXKACTHCA NEpexis cepeaHboi
3a 1oy Temmnepatypu moBiTps yepes 5° C. Onniero 3 ocHOBHUX (a3 Y PO3BHTKY
NIOJOBUX KYJIBTYp € HBIiTIHHA. Bin ymoB moropu B neil mepiof 3amexursb
POMIOHICTh IOAOBHUX.

Iporsos upitiEHs mIoA0BUX Oyno pospobleHo ORHUM i3 MEPIIMX.
0.0. lUlironeBuM [9, 10] 6ynu OTPUMaHI NMOKA3HUKM IUBHUOKOCTI PO3BUTKY
ILTOJIOBHX JEPEB, AKi BiZoOpAXKATUCE CyMaMH TeMIiepaTyp.

V mionoBHX nepeB uac HacTaHHs ¢asu UBiTIHHA foOpe criBmanae 3 Hacom
HaKONHUYEHHA IICBHUX CYM eeKTHBHHAX TeMueparyp (Talun. 4.14).

Ta6nmuus 4.14 — Cymu edexTuBHuX Temnepatyp (uie 5°C) Bix nouatky
BereTauii I0 HBITIHHA IIONOBKX KYJILTYP

KynsTypa, copt Xtss¢
ABpPHKOC XpacHOIOKHiIA 88
I'pymma — yci coptu 125+ 10
Bumni — BonogumMupesxka, JTiobcbka 150 + 10
S16nyns ~ AutoHiBKa 3BHuaiiHa, GimMil HANHMB, KOBTHIL 185+ 10
Hanus, Anopt, Kanssins, [aniposka, xaHaran, [lenin
SA6nyHi — yci iHui coptu 125+ 10

JAxmo B nepioA MiApaXyHKY CcyM e(eKTHBHHUX TEMIIEepaTyp BHHHIUIO
[IOXOJOAAHHs, a IMOTIM 3HOBY MHOTENNINAN0, TO CYMH TeMIEparyp
TIPOXOBXKYIOTh NiZIPaxyBaTH MiCHs IIOXOJOMaHHS.

OKpiM cyM TeMmrepatyp, CKIafaHHsA TPOTHO3Y UBITIHHA IUTOMOBUX KyJABTYD
BUKOHYETBCS TaKoX 32 (opMyIoro, AKy 3anponoHysas JI.H. BaGymxkis [10]:

ne 21‘)5
(T-5)

(4.34)

Ie n — TPUBANICTh MEPiOAY BiJl MEPEXONY CepeiHbOi TeMIepaTypH NoBiTps
gepes 5° C go 3ausiTanus;
2t . 5 — cyma edeKTHBHHX TeMriepatyp, °C;
T — cepenHs TeMIrepaTypa MOBIiTpA 3a MPOrHO30BaHuUil nepiox, °C.

Cnij, 3ayBaXWTH, ILO HABECHi, KOJM CKJIAMAEThCS TIPOTHO3 UBITIHHSA
IUIOIOBUX, B OKPEMHX JIHI CepefiHs TeMiepatrypa NOBiTpA Moxe OyTH HIKue
5°C. ToMy cymu ebeKTUBHHX TEMIIEPaTyp y TAKOMY BHMNA/JKy BH3HAHAIOTHCH 3
Tabn. 4.15.
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Ta6munsa 4.15 — Cymu edextnBHEX TeMmepatyp (Bame 5°C) 3a mexanxy
OpH pisHUX 3HAYEHHAX CEPEAHBOi JEKanHOI TeMIeparypH
TOBITPS

Cepennst Hecati goni rpaaycis
nexkamat®C | 0 1 2 3 4 5 6 7 8 9

001,011,010 1,0 ] 1,0 | 12| 14| 16| 18
2021 (221231 24 | 25| 26| 27|28 | 29
30 (31132(33|34 |35 |361]37 ]38/ 38
40 | 42 | 44 | 46| 48 | 50 | 57 | 64 | 70 | 75,
80 | 84 | 881921 96 {100 ] 106 | 112 | 11,8 | 12,4
13,0 | 13,6 | 142 | 14,8 154 | 160 | 16,6 | 172 | 17,8 | 18,4
190 { 19,6 | 20,2 | 20,8 | 21,4 | 22,0 | 22,6 | 232 | 23,8 | 244
25012560262 (268 27,4 | 280 | 288 | 29,6 | 30,4 | 312
32,0 | 32,8 [ 33,6 | 34,4 | 352 | 36,0 | 37,0 | 38,0 | 39,0 | 40,0
41,0 | 41,8 42,6 | 434 442 | 450 | 46,0 | 47,0 | 48,0 | 49,0

ZTORX AU R R~ O

50,0 | 51,0 | 52,0 | 53,4 | 54,0 | 5500 | 56,0 | 57,0 | 58,0 | 59,0

JlonycTiMa noMuika Hporsosy + 4 aHi.

Mpu cxkranaHri NPOrHo3y UBiTIHHA NIOZOBHX KYNBLTYP HEOOXiZHO TaKoX
po3paxyBaTH IMOBIpPHICTH NpPHNKHEHHS 3aMOpO3KiB Ha ouiKyBauy jiaTy
UBITiHHA.

Jlist po3paxyHKy iMOBipHOCTI HPMIIMHEHHS 38MOpPO3KIB Ha AaTy LBITiHHS
[IOJOBUX HEOOXiZHO 3HATH cepexHio OaraTopiuHy Jaty MNpPUITHHEHHS
3aMOPO3KIB 17 7aHOTO paiioHy Ta KoedillleHTH JJIS pi3HUX 3HaueHb
imosipHOCTi. Koediuientu poszpaxosaHi (a ) [.A. Tomsubepr [40] (Tabn. 4.16).

LLA. Tonenbepr Takoxk po3paxoBaHi 3HAYCHHA CEPEAHLOKBAAPATHUHWUX
BiIxWieHb (G) JaT 3aMopo3kiB i MoGYNOBaHO KapTy 3Ha4YeHb G JUis Bciel
tepuaropii CHI.

Tabauna 4.16 — 3nauenns koedinienris (a) ( 3a LA. Fonbubepr)

IMoBipHicTs, % 50 40 30 20 10
0
50 60 70 80 90 100
Koedinient 0 -025 | -052 | -084 | -128 | -225
0 025 | 052 | 084 | 128 | 225 |
Bigxunesusa y qusx | 0 -2 -5 -8 -13 -22
Ilpuc=10 0 2 5 8 13 22

Tepemuoxyioun koedillieHT (@) Ha 3HaUeHHA G OTPHMYIOTh BiAXUIICHHA Yy
OHAX Bl cepefiHboi OaraTtopiuHoi AaTm TNpPHNHHEHHA 3aMOPO3KiB HaBECHI
BiOBiZHO  pi3HOi iMOBipHOCTI NpunuHeHHs 3amoposkiB. IlopiBuroloOuM
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ouiKyBaHi JaTH UBITIHHS 3 NaTaMu [PUIMHEHHS 3aMOPO3KiB pi3HOT iMOBIPHOCTI,
OTPHUMYIOTH IMOBIpHICTh IPUNUHEHHS 3aMOPO3KiB Ha [BITIHHS.

4.8.2 Meroau nporHosy repMiHiB HACTAHHH OCHOBHHX
¢$a3 po3BHTKY BHHOTpaay

OcHoBHi po3pobku 1070 NPOTHO3yBAaHHA JaT HAcTaHHA (a3 PO3BUTKY
BHHOTpAIY BHKOHaHHI y 3akaBKa3bKOMY HAayKOBO-JOCTiAHOMY
rizpoMereopostoriviomMy  imcturyri LI, Ilepusamse ([36] .ta iioro
nocnigopHukamu.  Lli  po3po6km  3aCHOBYIOTBCA ~ Ha  BpaxyBaHHI
Temno3abesneyerHocti Teputopii. [IporHosyealus fgar HactadHs (a3 pO3BHTKY
BHHOTpafly e BOMa LUISXAMU: IIAX0oM Habopy HeoBXifHOT CyMH aKTHBHMX
TEMIIEpaTyp Ta HuisxoM naGopy HeoOxinnoi cymn Ganis.

Bukopucrosyroun nonoxerns T.J1. Jiucenka ta O.0. ynsrina npo te 1o
TPUBANCTE MikdasHux mepiofiB 3aiexMTL Big TEPMIYHOIO peXUMY,
LL 1. Hepripagse BU3HAYMB TePMiuHI MOKA3HHKH y BHIVILLI CyM aAKTHBHMX
TemriepaTyp sume 10° C, HeoOXinHHX s HacTaHHA (a3 PO3IBUTKY BHHOTPAIY
HaHGi I MOMKPEHNX Mi3HBOCTAIMX copTis Pxanmrten i Luuxka (ta6n. 4.17).

JocinimxeHHs INOKa3aly, IO CYMH TEMIEPaTyp MOXYThH 3MIHIOBATHCD,
0CO0)IMBO B POKM 3 MiXBHIIEHHM TEMIIEPATYPHHUM pesxumoM. [py migsuineHsi
TEMIIEPATYpPH [IOBITPS PO3BUTOK POCIHH IIPUCKOPIOETHCH AJ€ TUILKH JI0 TIE€BHOT
MeXi, a IOTIM — YIIOBLITBHIOETECA.

WL Ilepusag3e BCTAHOBICHO, IO ONTAMANBHOIO TEMIEPATYPOIO
PO3BATKY BUHOIpagy € 25° C.

[abmuus 4.17 — CyMH aKTHBHMX TeMmmepaTyp, IO HeoOXiaHi s
IPOXOIUKEHHA MiX(a3HUX TIepio/liB BAHOTpaLy

®asa po3BUTKY Cymn temnieparyp, °C
| Pxanureni [{unxa
Habyxannsa 6pyHBOK - 830 850
| NOYaTOK IBITiHHA
HabyxaHns 6pyHEOK — KiHeup 1050 1030
UBITIHHA
Kineup upitinaa 220 180
TlogaTok nBiTiHHA — CTHIIICTE 2400 2780

Hna  orpumanns 6impm  crifikux nokasmukie L1 Liepusamse
3a0pOINIOHYBaB OL[iHIOBATH TEMIIEPATYpy MOBiTps y Ganax (Tabn. 4.18, 4.19) i
BH3HAYHMB CyMH 6ailiB, HEOOXiIHHX JIA HAaCTaHHS Tiel M iTOT $a3u pO3IBUTKY.
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Ta6nuns 4.18 — Ouidka TeMnepaTypH NoBiTps y 6anax

Cepeanus
TeMneparypa, °C

Ouinka y Ganax

Cepenns
Temneparypa, °C

Ouinka y 6anax

8§10 0,5 25,1-30,0 1,5
10,1 - 15,0 1,0 30,1 -35,0 1,0
15,1 -20,0 1,5 35,1 -40,0 0,5
20,1 -25,0 2,0

Po3paxyHok JaT HacTaHHd OCHOBHHX (a3 po3BHTKY BUHOIPaly 3a CyMOIO
OaniB BEKOHYETHCH 32 HOPMYJIOH0:

T =/+8 -1 (4.35)
B2

ne [, — Aata cxiagasHs 1MporHosy;
B — cepelHsa cyMa faniB, HeobXijHa [ npoXowkenns Mixdasitoro nepiony;
B| — HaKony4eHa cyma 6anis Ha /\aTy CKNaAaHHsA NPOTHO3Y;
By — OWiHKa y Ganax 04ikyBaHOI ‘feMNepaTypy NOBITPs.

Kpim toro, 1111 Uepusanse ta A.®. CHONOK BCTAHOBJICHO 3aNeXHICT MIX
JaTaMd [epeXody TEMIEPaTypH MOBITPA BHLE BHU3IHAUCHOI MCXKI | [10MATKOM
nBiTiHHA, JOIPIBAHNA TA NOUATKOM 300pY Arif.

ApropamH po3poblieHi 3aedHOCTi MK JaTaM# TEpPExXo/ly TeMneparypu
noeitps uepes 15° C nasecni (/1)) i moyarioM usiTinng BuHorpany (J1).

Tabmuua 4.19 — Cyma 6anis, HeoOXiaHa IS NPOXOWKCHHA MixpazHux
nepioaiB BUHOTPany

Mixca3zunii nepion ) :4-,.(_‘/),{‘;.6;],{;,,____ T
Pranureni I ~ Huuka
HaGyxanns 6pyHbLOK — UBITiHHS 70 ] I ) 74 |
Touartox HBITIHHSA — KiMeUb UBITIHHY 20 I & S
IlowaTok uBITIHHS — CTHITICTE 204 | 250 |
L1i popmynu MatoTH BUrnAA:
A=/ +30 (4.36)

a TaKOX 3aJeKHOCTI MK JaTamu to3piBanis | 36opy Arija i gaToro nepexony
TeMnepatypH nositps depes 20° C (11,).
s 3axinHoi pys3it
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i IliBHiuHOTrO KaBkasy

A= +125 4.37)
Juis Kaprai HA=01,+98 T (4.38)
s Kaxerit =101 +98 (4.39)

3a oTpUMaHHMU 3ANCKHOCTAMH NPONOHYEThCA MPOTHO3YyBaTH AATH
HACTaHHA NOYATKY | KiHis UBiTiHHA Ta JO3PiBaHHA ATik BHUHOrpaly.

Po3pobnieni Takok MeTOgd NPOrHO3y HaGyxaHHa OpyHBOK, YTBOPEHHS
CYLBiTh, UBITIHHA Ta JO3piBaHHA BHHOTpaiy B yMoBax Y3bexucrany. Meronn
pospoGieni C.II. Auikeeporo 1a LT, CabiHiHOIO Ha OCHOBI TeMmepaTypHUX
nokasHukiB JL.H. Babymkina [11).

4.8.3 MeToan nporno3y TepMinis HACTaHHS NOYATKY
HAOCTHraHHA BHHOTPARY

3a ocHoBY MeromiB MporHO3iB HacTaHHA (a3 pO3BUTKY BUHOIpajy
BHKOPHCTaHO 3abe3ledeHicTh BereTalliiiHOro Iepiogy BHHOrpaldy TemioMm. B
HinoMy HalfuacTiiie CKIaAaeThCs POrHO3 TePMiHIB JOCTHTHHS BHHOTPay.

Merox usoro nporaozy  pospoomeno T Typmamigze 7Ta
H.B. binsinawsini. ITpu po3pobri #oro 3a ocHoBy B3sTO podoty @.@. [asitas
[22, 36] mo nporHo3yBaHHIO Temno3abesneyeHocTi BereralliiHoro nepioxy.

ABTOpaMH MeTOLY BCTaHOBIEHI 3aleXHOCTI TPHUBANOCTI Tepioxy
po3NyKyBaHH OpYHBROK — IOYaTOK JOCTHFaHHS Bifl AATH PO3IMyKYyBaHHS |
OpYHBOK T4 TPMBAJIOCTI MEPiOAy PO3MyKyBanHs GpyHBOK — KiHelb HBITiHHS, a
TAKOXK BIX CyM cepelHiX RoOOBMX 3HaueHb TEMIEPAaTypH 3a Leli mepion.
TJI. Typmaninze 1a HB. bimisamsini musixoM cTaTAcTHYHOI 00pOGKH
MarepiayliB CHOCTepeKeHh OTPHMaHi piBHAHHS perpecil Wi  po3paxyHKy
TOYaTKy AOCTHIaHHs ATif Juid GiNBLIOCTI CTAHIApPTHHUX COPTIB IUIA OCHOBHHX
BHHOIpafapchKHX paitoris I'pysii Ta ITisHiunoro Kapxasy (taGn. 4.20).

Tabmuus 4.20 — PiBHAHHA perpecil IS NOpOrHO3y JaTH IIO4MATKY
JIOCTUraHHS BUHOTPAy

Pationn Pisnsnns
3axinna I'pysis (Bix 20.02) y=-138x+219,2

Kaxeris (8ig 20.03) y=-0,868x +156,0

Canropi (Big 20.03) y=-1,03x +145,6

Mecxeri i Kapmii (Bia 10.08) y=-121x+170,5

Para, Jleuxymi (Bin 20.03) y=-123x+174,8
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Jie y — ouiKyBaHa JaTa 04aTKy JocTUrauHd, Big 20 motoro;
X — KUILKICTh JTHIB IO PO3IyCKaHHs GPyHbOK.

TporHos cknagaerscs y 2 eTani.

Ha nepmomy erani 3a BKazaHUMI PIBHAHHAMH PO3PAXOBYETHCH OUIKYBaHa
J\ata YIo4aTKy JOCTHIaHHsi.

Ha ppyroMy etari BHKOPHUCTOBYIOTHCS JaHi nar Hactyny asu "KiHus
usitinHA". Po3spaxoByersest TpuBamicts Nepiody "posmyckanus OpyHBOK —
KiHElh LBITIHHA" 1 MIJPaxoBYeTHCS CyMa cepefiHBOi 3a JaTy TeMIlepaTypH
nositpa. lle yroumolouunit nporro3s. Jlaty HactaHHS MOYaTKy AOCTHUramHHsA Srij
Ha JIPYTOMY eTaili pO3paxoByIOTh 32 piBHAHHAMYU (Tabmn. 4.21).

Ta6bnnug 4.21 — PiBusHEA perpecii Anst po3paxyHKy Io4aTKy RO3piBaHHI

BHHOTpagy
) Paiionn | B PiBHsHHS
3axinna U'pysis z=128x-0,016y + 88,8
Kaxetis z=1L19x+0,02y + 57,8
baHFOpi T z=182x— 0,03y +519
Mecxeri i Kaprni z=171x~0,0%4v +813

Para, Jleuxymi [ z=12x— 0,02’."} +36,3

Je z — AaTa f04aTKy JA03piBaHHs Arix;
X — TPUBANICTH NePioAy po3NMyKyBaHHS OPYHBOK — KiHELh UBITIHHS;
y— cyMa TeMmrneparyp 3a Toil Xxe nepion.

IlporHo3 ckmajaeTecs HanpukiHui usitivHsa, B udepnhi, Tobrto ioro
3aBYacHicTh 2 — 2,5 Micsuj. ‘ :

ITpuxnao. Cknactn mporHos jospiBaHus BuHorpagy y 2003 p. JlaTa
po3nmykyBanHs OpyHbok 24 kBiTHs. [ligpaxoByeTbcs KimbkKicTe JHIB Bim 20
Gepesns 1o 24 xsitua. Lle craHosuts 35 nauis. [liscTaBnsieTses KinbKicTh NHIB
(35) y npyre piBusiuns Ta6n. 4.20:

y=-0,868-35+156,0=126.

TobTo ouikysana TpuBanicTe nepiopy BiAl PO3NYCKAHHA OPYHLOK NO
AoYaTKy HO3piBaHHA craHoBuTb |26 aHiB. [louarox pospisanus Hacrane 27
CephHs.

4.8.4 MeTtoau nporuo3iB cTpokKiB UBITIHHA CISHHX Ta JIYTOBHX TpaB

BushauedHs CTPOKIiB UBITIHHA TpaB Mae Benike BUPoOHUYE 3HAYEHHS, TaK
SIK B [IEPIOJ 1{BiTiHHA NOYHHAETLCS 3OUPAHHS Tpas Ha Cio. Tpasu — KOHIOLIHHA,
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JHOliepHa, ecHapLEeT Ha NOYaTKy HBIiTiHHA; TUMOQiiBKa, TACOXBICT Ta iHI —Ha
NOYATKY KONOCIHHA JHAloTh HaliGinpmi HiHHE 33 XapuYOBMMH AKOCTAMH CiHO.
I'lizgime — tpaBM rpyGiuratots, ry6NsTh XapyoBy WiHHICTB, 4 MOKIC mOTaHo
BiApOCTaE i HE Ja€ TORATBUIMX yKoCiB. TOMY XykKe BaXIMBO 3HATH AATH
1IACTAHHA UBITIHHS TpaB.

Bumorn 1pas 1o TeMIepaTypHOTO DeXHMy HEOQHAKOBi. [loKasHHKaMH
1notped TpaB y Temli € CyMH TEMIEpaTyp 3a NepioJl BiIHOBICHHA BereTawii —
neitinHsa. Bionoriunmit MiHiMym po3sHTKy TpaB — 5° C. V 3anexHocri Bif
KOMILIEKCY TOrOHHX YMOB BEreTamiiiHOro nepiofy i pisHol arpoTexmika cyMa
TEMIEPATyp 3MIHIOIOTECA VIS Pi3HHEX TPaB i HABITh JUIA OJHIET i Ti€T X TpaBH.

KpiM Toro, € TpaBM OAHOYKiCHi — Wi3HBOCTUII i pAHHBOCTHINL —
zBoyKicHi. JIo TakuX BiJJHOCHTBCS KOHIOMIMHA.

Benuka pisHOMaHITHICTE COpTIB (MICHEBHX Ta CeNEKUiHHHX) BHKIHKAE
BENMKI TPYJOHOWII y BCTaHOBJIEHI KOHKpETHHX IOKA3HHKIiB, sKi 6 abo Malo
3MIHIOBAIMCH, ab0 30BCiM He 3MiHIOBAJIMCD.

Tabmuus 4.22 — CymH eeKTHBHHX TEMIepaTyp BiXl HO4aTKy BereTauii o
HOYaTKY UBiTiHHA 6060BHX TpaB

B Paitonu Cymu edeKTUBHMX
Temnepatyp sullie 5°C
OnnoykicHa KOHIOIHHA
IMipuivauit  3axin Pocii, Binopycp, PecnyGnika 400 - 430
Bairii
3axig Yxpaiun 430 - 450
IlenTpanbHa HOpHO3eMHa 1 HEUOPHO3EMHA 30HH, 450470
niBaeHHO-cXiaH] paiionu Binopyci, miBuiy Vkpainn
OnuoyxocHa KOHIONIHHA
ITiBHi4Hi paitonu Pocii 430 -450
' Pecniy6rixa Bantii i LeHTpanbHa HEYOpHO3eMHa 520-610
30Ha Pocii, miBHi4YHO-3axifHi obnacti (micuesi coptu 550°)
IenrpanpHi YOpHO3EMHI palioHK ' i panHi — 550
' " | cepeanbocTurii — 580
mizHboCTUI — 620
JhonepHa
Ha E4 CH/| —
Coptu: XepcoHcbka 400
CroB'siHCEKa 430
Cuns ribpunsa 450
Manurceka ‘ 475
B cepenniit Asii 620
Ecnapuer 300
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Jocnipxensamd  AM.  Morunsooi, A.B.  Jlep'sTkoBoi  Ta
H.B. CaBuiCEKOrO BCTAHOBICHI 3HAYeHHS CyM edeKTHBHMX TemIleparyp 3a
nepiof BiX BiIHOBNEHHA Bererauii A0 MOYaTKy A OJHOYKOCHHX Ta
IOBOYKOCHMX COPTiB KOHIOINWHM, MIONEPHH CHHLOI. Jlns ecmapnery ni cymn
scranosieni 1.1, Cabininoro 1a P.I. OcokiHoto [51, 53, 54, 55] (ra6u. 4.22).

3nakosi TpaBM - TuModiiBKa, TWITYaK, JyroBHH JIHCOXBICT, TOHKOHIr
NyroBuii Ta iHON HalyacTimie 3yCTpidalOThcS Ha CyXOHOJaX, HHU3HHHMX Ta
NOBEHEBHX JIyKaX.

JUis 3MaKoBHX TPaB HAWOLIBII paLiOHaNBHI CTPOKH CIHOKOCY CHiBNagaloTh
3 IaTaMH KOJIOCiHHA — LBiTiHHA. OCKIIBKH TpaBH Maibke 3aBXAH 3yCTPi4alOThCA
B CyMillli, TO CTPOKH iX LBITIHHSA 3aJIeXaTh Bill MEPEBAKHOCTI BHAY TPaBH Y
TpPaBOCTOI, Bifl THIY JYKiB Ta yMOB [1OTO/IH.

Jocnimkenaams A.M. MorunboBol BCTaHOBNEHO, IO SAKINO HA MNOdi
nepeBaxkHo TUMOGQiiBKa, TO UBITIHHA HACTynae IpH CyMi e(eKTHBHHX
TeMnepaTtyp BHile 5° C ~ 470° C; skio nepesaxae THITYaK AyroBuid, To — 450°,
TOHKOHIT JTyrosuii a6o Tpscannus 36ipsa — 400° C, nucoxsict — 350° C,

CyMH TeMnepatyp AA UBITIHHA 311aKOBUX TPaB Ha HU3MHHMX ITyKax Ha 30
— 50° C Ginblne, HiX Ha cyXxonoiax.

4.8.5 Texnika cKiajanna NPOrno3y UBiTinug Tpap

TexHika CkNafiaHHs NPOrHO3y CTPOKIiB HBITIHHA CiAHMX 1 NYTOBUX Tpas
OJIHAKOBa. 3aBuyacHicTh ckianae Big 20 o 30 aid.

1. Jina cknananns nporuo3y HeoOXiiHO BUNHcaTH GakTHYHI JaHi:

~ (paxTHYHI JaTH BiTHOBACHHS BereTallii, a0o faTy nepexoay cepeaHboi 3a

o6y Temneparypu nositpsa 9epes 5° C HaBecHi;
~ O3HAMOMHUTHCA 3 CHHONTHYHMM MPOTHO30M [OTOAW | BH3HAYHTH
OYiKyBaHY TEMIepaTypy NOBiTp;

— BU3HAYHTH COPTH TPAB, AKi CKNafal0ThCA NEPEBAXHY OLblIicTE (%0);

— BU3HAuYMTH 3 Tabn. 4.22 cyMH Temreparyp, fAKi HeoOXinHi anst mouarky
LBITIHHA TPAB.

2. Big partm BigHOBNEHHs Bereranii, MOYMHAIOMM 3 HACTYNHOLO MHS
MiZpaxoByeThea cyma eeKTUBHNX Temmeparyp. Jlo JaTu cknajaHHs NpOrHo3y
IMiAPaXyHOK BUKOHYEThCA 32 GaKTHUHIMH JAaHAMH TEMIEPATYPH NOBITPA, ricnis
JaTH CKIajiaHHA Nporiosy — 3a odikyBaHumu. IlipaxyHOK npoBoauThCR A0
IaTH, OKM He HabepeTsca cymMa TeMneparyp, HeoOXiiHa Ansl LUBITIHHS Tpas.
Slx110 MPOTHO3 MOroAM BIACYTHIN, TO PO3PAaXyHKH BUKOHYIOTHCH 33 3HAUSHHAMH
cepenHboi baratopiuHoi TeMuepatypu HnoiTps (tabin. b.7).
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4.9 Ilporno3 uepesnmisni GaraTopiyunx rpas B Ykpaiui

Ilepe3umiBisg GaraTopiyHMX TpaB 3alleXXHTh BiJ arpoMeTeopOJIOTiMHHX
yMoOB, AKI CKJAJaloThCs y 3WMOBHIT mepiol, Ta BiAl CTaHy pOCIHMH mepen
NIPHIWHEHHAM BETeTaltii.

I luTanHA nepe3umisni GaratopiuHux Tpas crurafHilmme, HDX nepe3uMisii
o3uMuX KyasTyp. OKpiM NOCiBiB [IOTOYHOTO POKY € HOCiBH MHHYIHX (2 — 3)
pokie ciB6n. Po3puTok i 6ionOriqHMIA cTaH TaKMX POCIHH Pi3KO BiipizHseThCA.
Kpim Toro, Ha HUX HaKJIaJA€Thes BILTHB ITOTOAH Pi3HUX POKIB TEIUIOL | XOIOAHOL
TIOpH, .
3pimkenicts mociBis i 3armbens POCHAH B3UMKY CIIOCTEPIracThes
BHACITINOK BHMEp3aHHA, BUMOKAaHHS, BHIpiBaHHA, BUTHCKaHHA Ta JLOAOBOL
Kipkh. CTifiKiCTE pOCAHH 10 LMX (aKkTOpiB y MONBOBHX YMOBAX NMPOABNSETHCA Y
Iii cnomy4enHx ix abo B pesynbrati Aiil ofHoro daxropa.

Ha Teputopii Ykpaitu 6aratopiusi Tpasu 3aiimaiors 7 % 3aranbHoi mious
opHOi 3eMili. Y KOopMOBoMY OamaHci KpaiHR NMHMTOMA Bara iX 3HayHa — BOHH
3aiimMaroTe 25 % mnoini BeiX KOPMOBHX KynsTyp. B octanui poku mrowi nin
KOPMOBHMH TpaBaMH B YkpaiHi noCTiiiHO 36iIbUIyIOTECA.

ArpoMeTeopoNIoTidHi YMOBH BHPOILIYBAHHA 0araropivHHX KOPMOBHX TpaB
BUBUEHI HenoctaTHpo. Halibinem WIMpoko oOCBiTieHe Lie NUTaHHA B po6oTax
I'1. Crpammoi [33, 34]. Anme 11 HOCiPkeHHS BHKOHAHI B OCHOBHOMY U
padionis  Pocii. HezocraTHe BHBYEHHA arpoOMETEOpPONOIIUHUX  YMOB
BMpPOLIYBaHHS KOPDMOBMX TpaB Ta IX NEPE3UMIBII IIOB’A3aHi 3 BiACYTHICTIO
MaTepiaJiiB CIOCTEPEXEHb.

HaykoBi gocnmimkeHHs 1o po3pobui MeTORiB OUIHKM mepe3umiBi
GaraTopiuaux TpaB Ha Ykpaini BukoHyBanu B.M. Jliuukaki 1a L.I". I'pymka [51].
[x nocnimkeHHs cramM oCHOBOW mpH po3pobili METONY NPOFHO3Y YMOB
nepe3nMiBiI HaraTopivHuX Tpas.

/s pospaxysky 3pimkeHocTi (P) kopMoBux GaraTopiyHux TpaB Ha npoTsasi
sumu LT, Tpyiika 3alporoHyBaB MOAEk:

P=100-K (4.40)
2 2
{ Tun— T-a4
a a
e -
ne K= 1 NMpU  fyin > @) Ta >ay

Ty T@ T — MiHiMaibHa Ta cepeHsi 3 MiHIMAJIBHMX TEMIIEpaTyp IPYHTY Ha
rabuHi 3 cM 3a 3uMy;
a,— a,— eMIipHYHi NapaMeTPH, BU3HAYAIOTLCA 3 TabL. 4.23
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Tabnvms 4.23 — ITapamerpu a, — ay

flapameTpH TMomusaka
Kynstypu | a a; as ay PO3paxyHKy
Jhouepna | -0,427 | -18,0 | -0911 -9,8 22%
Kontompna | -0,986 | -124 | -0,788 -5,1 2,6 %

Tabmuua 4.24 ~ 3anexuicrs 3pimkenocti koniomunn (%) Biji MiHiMaJbHO
(Tyiw) Ta cepeanboi 3 MminiMansHux (T) Temmeparyp Ha
raubuHi 3 cM 3a BepioA mepel CKIIafaiHsaM NPOTHO3Y.

MinimManbha Cepenns 3a 3uMy 3 MiliMaIbHHX Temmiepatyp / Tyi/
Temnepatypa | -3.2 | 34 | 3,6 | 3.8 |40 [-42[-44 [-46[48]-50]-52
IPYHTY Ha
rIHORHI 3 cM
-10,0 0| 010]0]0
-10,2 0|10} 0;0]|0]0
-10,4 0]10}0]0] 0 1 1
-10,6 0|l0}]0}] O 1 1 213
-10,8 0|01l 0 1 1 2| 4 5 7
-11,0 001} 0 1 21417 (10112]14
-11,2 010 1 213 6 | 11|16 |21 |23 |100
L -114 0 0 1 2 5 10 | 17 | 25| 32} 36 [100
-11,6 0 1 3 7 14 {24 | 35| 46 | 51 [ 100
-11,8 2 4 1101913247160 ) 68 | 100
-12,0 5 1122313958 |74 | 83 {100
-12.2 6 14 |25 | 44 |1 65| 84 | 94 | 100
-12,4 14 |28 |47 | 69 | 88 | 99 | 100
-12,6 100 100|100 | 100 | 100 100

Po3paxyHKH 3a MOZIEILTIO CKNafHi, TOMY IJIS MIPUCKOPEHHS iX po3pobueni
poboui Tabn. 4.24 Ta Tabn. 4.25. Ilpu KopucTysanHi TabGnuuamMu ciif
naM’ATaTH, 100 IO TOPH3OHTANI pO3TANIOBaHi 3HAYeHHs cepelHboi 3
MiHiManeHux TeMmnepatyp 3a 3umy (T), mo Beptukaidi — MiHiManeHa
Temneparypa Ha raubuni 3 cM (T.;). Ha neperuni msox niHifi 3HaxonuTbes
BeHYMHA 3pikeHocTi GaraTopiunux Tpas. Tak, npu cepefHil 3 MiHIMaTbLHHX
Temmeparyp t= -4,6° C Ta MiniManbHifl Temmepatypi [pyHTY Ha rnubuni 3 cm
-11,8° C 3pimpkeHicTh KOHIOIMHH, BU3Ha4YeHa 3 Tabn. 4.24, cranoBHTb 47 %.

Po3paxyHku BHKOHYIOTRCS TIO AeKajax, I’ ATHACHKaxX abo 3a okpemy no0y.
TlounHaTH pO3paxyHKH MOXHA Yepe3 MICHb MICId HACTAHHA 3UMU.
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Tabmuua 4.25 — 3anexwuicts 3pimxerocti mouepad (%) Bix MiHiMaibHOL
(Tyix) T2 cepeanboi 3 MiniManbaux (T) Temneparyp na

rnubuHi 3 cM 3a nepiol nepes cKIaJaRHAM IPOTHO3Y.

MiHiMaNbHA Cepenus 3a 3uMy 3 MiHiMabHUX Temmeparyp / T/
TeMrepaTypa
IPYHTY Ha -
ru6usi 3 cM :‘\l’« °l\l°« :; ;» ;’; ;; :f :\“ ;" ;? \;\“ § =
-17,0 0io0j010{0!0}|O
-17,1 0jojojojojo0j0]0
-17,2 0jojo0ojlojJoj0oj0 1 1
-17.3 0]0j0)]0;0]0]1 1 /212
-17,4 0{ojojo; 1112 )3 14]5]6¢86
-17,5 o(oftrtri2{41619111}113]14
-17,6 001247 [11[16]20]231!25
-17,7 112147 121182633 ]39]41 100
-17,8 31511011727 3849 |57 |60 100
-17.9 | | | 7]13]23)35,50]64]|75]|79 100
. -18,0 8 11627 142159 17689 94 |100
-18,1 17129 {45 163 | 81 | 94 | 100} 100
-18,2 100 { 100 { 100} 100 { 100 [ 100 | 100
B
Ilpuknad.  Pospaxysatd  3piDKEHICTs  KOHIOIWMHM.  Po3paxyHKH

BHKOHYIOThCA y Tabi. 4.26. Sk BuaHO 3 Tabn. 4.26 HajiHIK4a TeMIepatypa Ha
rmubuni 3 cM crocrepiraiiack y apyrii mexani ciuHsg, KoM a6GCONIOTHMI
MiHiMyM cranosuB — 11,4° C. Cepeans 3 MiHiMalbHUX TEMIIEPATYP CTAHOBHA —
4,7° C. 3a Takux ymoB 3rigHo 3 Tabi. 4.24 3arubenb KoHowHEN Gyae 28 %,
3arube.ib MOUEPHH croctepiratuck He Oyae ( Tabxn. 4.25).

TakuM YHHOM, OYiKyBaHa 3pLIDKEHICTh KOHIOIWMHU CTAHOBUTL 28%,
3piIKEHOCTI TIOLEpHYU He Gye.
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TaGmuus 4.26 — Ilpuknag pospaxyHKy 3pifxeHocti Garatopiusux Tpas siz

BHMEP3aHHA
MiHiManbHUX TeMIeparypa rpyHTy ha Ouikysana
riubngi 3 oM zarnbens , %
Micsus % Cepenns | Cyma | Cepenns | AGeomornuii | Konso- | JTrouep-
5 3a BiJ Aatd | MiHIMyM 32 | 10MHa Ha
= | nexany nepexony exany
yepes (tmin)
0°C, (1) N
I'pynens | T | -15 [ 15 -1.5 -2.8 J 0 \ 0
B 1] -2.9 -4.4 2.2 -6.1 0 0
Ciwens | I | -6.4 [-108| -36 -7.2 o | o
I -82 | -19.0 -4.7 -11.4 28 0
) 11 -6.7 | -25.7 -5.1 100 ) 0 10
Jotait | 1 3,2 -28.9 -4.8 -8,0 0 0
11 -3,0 1-319 -4.6 -6,3 0 0
) 11 -1,0 [-329 -4,1 -4,4 0 0
bepesens | 1 | -42 371 -4,1 -8,8 1 0 l 0
I 0 L -05 0 | 0
9—5-1527



5 IlporHosn 3anacis npoAyKTHBHOI BOJIOTH Ta BoJjiorosabesneaenocti
CiNbCLKOTOCNOJAPCHKHX KYJILTYP

S.1 PospaxyHok 3a/IeXHOCTI TIPYHTOBOI BOJIOTH Bil OCHOBHHX
MCTeOPOJIOTTIHHX (PAKTOPIB i 3BOJIOKEHHS TPYHTY

IpynroBa Bosora — OfMH 3 HAWTrONOBHIIMX (AKTOPIB, IO BIVIMBAC Ha
¢dbopMyBaHHS BpOXKAHHOCTI  CilbCBKOTOCMOAApChKMX  KyabTyp. Tomy Tak
HeobximTHo BpaxoByBaTH ocoOnUBoCTI BOAHOTO peXUMY
CIIBCHKOTOCTIONAPCHKAX YTiAb 1 3aKOHOMIpHOCTEH HOro 3MiHH B 3aJIEXKHOCTI Bij
Pi3HMX MOKa3HHKIB. 3allacy NPOAYKTHBHOI BOJIOTH Ha CiIbCHKOIOCHOIAPCHKHX
noNisAX i B paiioHax 3 [MIMOOKUM 3aiAraHHAM [PYHTOROI BOAM (oOpMYyIOTHCH
BHACHiZIOK B3a€MOAil [PYHTY, POCIHMH i MeTeoponoriuHux ymoB. B 3o0Hi
BHCOKOIO 3alAraHHs rpyHTOBHX BOj, KpPIM TOro, BILIHBAE iX piBeHb. B wiromy
JMHaMiKa 3amaciB IpyHTOBOI BOJIOTH Y BereTaliliHU IIepioX XapaKTepH3yeThes
MOCTYMOBUM 3MEHIIEHHAM 3anaciB. Butpatn Bomm B JiTHiM mnepion He
KOMITeHCYIOThCS OIlaiaMH, IO BHIIAJAIOTh i TiNpKH B Hepioy KO3piBaHHs
KYJBTYp CHOCTEPIracTses 301 IbIICHHS 3aI1aciB BOJIOIH.

Ilporte BpoJOBX Berertauil CiILCHKOrOCTIOAAPCHKHX KYJIBTYP Ha BHTPaTH
3a01aciB BONOTY BIUIBAlOTh He TUIBKM IMOTOAHI YMOBH, aie i Mipa 3arauoeHHs i
XapaKTep PO3BHTKY KODiHHS, a TakoX po3Mipd HaxsemHoi mMacu pociuH. lle
NPU3BOANTE MO TOTO, IO INBHAKICTH BUTPAT IPYHTOBO! BONOTH Y BereTauifftHuit
nepiojl pociuH Ayke 3MiHIOeThesa. B paiionax, jte rpaHTOBi BOJM 3HAXOAATHCH
ruboko [ KanmingpHW#  migrik  BiACYTHIN, HaWOTbWA KiMBKICTH BOJOTH
BHTPAYAETHCA HEePE3 TPAHCHIpaliio i3 IIapy rpyHTY, A€ PO3TalllOBAHE KOPIHHA.
Burpatu cararoTs Halibinblunx 3HaUeHb Y penpoayKTHBHEN nepiof [2— 8].

C.O. Bepiro zanporonyBaja KiIbKiCHY 3aKOHOMIpHicTE 3MiHH (AW)
3aflaciB IPOAYKTHBHOI BOJOTH i/l O3UMHUMH | SPHMH 3epHOBAMH KY/TBTYPaMH B
3alIe)HOCTI BiJl METEOPOTOri9HHX (pakTopis:

AW =aW; +br —ct +d (5.1)
Ie W), — HoyYaTKoBi 3afiacy IPOLYKTUBHOI BOJIOTH, MM ;
t — TeMIiepartypa NoBiTps 3a Jekany, °C;
r — cyMa omnaiB 3a JeKany, MM.
Yncnosi xoediuientu a, b, ¢, d sanexars Bid BHAY KyieTyp, (asM ix
PO3BHTKY Ta THILY [PYHTIB.
Ha nigcrasi uiei 3akoHoMiprocti C.O. Bepiro 6yno pospobneno meton
IPOTHO3Y 3amaciB NPOAYKTHBHOI BOJIOTH il APOIO Ta 03UMOIO MIUEHULEO.
3naTHicTs POCAWH BHKOPHCTOBYBATH BOJIOTY 3 IDYHTY BH3HA4Ya€ThCA
CMiBBiAHOLIEHHAM KOPiHHS i Ha3eMHOI MaCH Ta iX PO3BHTKOM .
Po3po6isiou nporHo3 3anaciB HPOAYKTHBHOL BOJOFH JUIA AIPMX 3EPHOBHX
kynstyp, C.O. Bepiro po36uia Beretallilinnii nepiog Ha 3 nepiomn, ski
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BIAPI3HAIOTECA HOTPe6OI0 pochnH Y BoAi Ta posMipamu i 6yn0Boi0 Hag3eMHOI
MacH 1 KOpiHHA:

1 ~ popmyBaBHs cxofis i THCTS (BiA CiBOK O BHXOXY B TPYOKY);

2 — dopmyBanHs Konocy i UBITY (Bil BHXOAY B TPYOKY A0 UBITIHHA);

3 — ¢opmyBaHHs 3epHa (micas UBITIHHS).

Jlns mux TphoxX HepiofiB GynM BCTAHOBNEHI 3aleXHOCTI 3MiHM 3aracis
NPOAYKTHBHOI BONOIHM BiJ 3apaciB BOJOI'M Ha TNOHMATOK PO3PaXxyHKOBOTO
nepioly, cyMu onafiB 3a nei xe 1epioa Ta cepeIHbOI TEMIEPaTypH MOBITPS.
Haiimouineuilne po3paxyHKy [POBOAMTH 3a JEKaJHWMH JaHHMH BKa3aHHUX
BeMMUMH, 3ane)HOCTi ofepxaHi OKpeMO I HOPHO3EMHMX Ta [iI30JUCTHX
I'PYHTIB.

TlouaTkoBAMHK JaHMMK TIPH CKNagaHHi NPOTHO3Y 3anmaciB NPOAYKTHBHOL
BOJNOTH y IpyHTi € dakTuyHi JaHi npo 3amacy BOJIOTM Yy IPYHTI Ha TOYaTOK
PO3PAxXyHKY, ha3n pO3BMTKY 3ePHOBHMX Ta CHHOITHYHI NPOrHO3M TeMnepaTypH,
onasmis.

PospaxyHok 3MinyM 3amaciB  NpOAYKTHBHOI BOJNOTM M 3¢PHOBHMH
KyNsTypaMu BUKOHYETbes 3a  piBHAnuaMm (5.1), a uucnosi koediuienrn
naBosThe y Tabn. 5.1

Tabmaus 5.1 — Koediuientu a, b, ¢, d piBtsnna (5.1)

iy —— L
Ilepioa Bereranii IPYHTY, a b ¢ d
Cm

Pauni spi 3epHOBi KYJIBTYpH (MOPHO3EMHI IPYHTH)

Cisba — Buxift B TpyOKy 0-20 -0,10 +0.35 -0,28 +0,9
(1-# nepion) 0-100 -0,27 +0,78 | -0,127 | +2,0
Buxin B tpybky—

UBITIHHS

(2-# nepion) 0-100 +0,07 +0,93 -0,176 -20,6

1IBiTiHHSA — BOCKOBA

curnicts (3-i nepion) | 0-100 | -172 | 4108 | -0,229 | +233
ITiA300MCTi IPYHTH
1-ii nepion 0-20 0.54 0,22 0,20 7.6
0-100 0,40 1,24 0,31 2,5
2-ii mepion 0-100 1,53 0,51 0,13 17,7
3-# mepion _0-100 | 0,93 064 | 009 | 107 |

Jins npuckopenns poipaxyskis nobynosani rpadiku (puc. 5.1 a, 6, 8). Ha
puc. 5.1 Ha oci x — 3amacK BONOTY Ha MOYATKY JEKajau, Ha oci y — cyMa onajis
3a JieKajly, [UIA SKol BHKOHYEThCS PO3paxyHok; y 1nofi rpadikis — 3mila sanacis
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NPOAYKTUBHOL BonOrm 3a gexany. Jlo koxsoro rpadika somaerses TabGunus

MIONpPaBOK Ha Temreparypy nositpsa. OuikyBahi 3anacd NPOAYKTHBHOI BOJIOTH - ,
(W7) cranoBNATE CyMYy 3aIlaciB BONOTH HA noyarox gekanu (W,) Ta 3Miny iX, 10 g- 8- 100cu
3HATY 3 rpadika 3 ONPaBKOIO HAa TeMIlEparypy, TO6TO: . 4 -+
- <] Ha YoMy
Wy =W, + Ap(+At) (5.2) (PP PPy (@)
q 4o . 1 Copoes a pexagy
HoGynonafii TaKoX rpaq)iﬁlm, 3a AKUMH BU3HAYAIOTHCA oqix)?aani 3anacu a Q 1F //‘ B> Wlmyz'mu. C 578121315 16-19
BONOTH, a He ix 3MmiRa. I'padiku nmobymoBano okpemo masg sapoi Ta o3uUMOl 0 g <l ¥ 0-21)” 00 o a4
HINeHAN]. g A o = 0100 1 0 -1 2
PospaxyHOK O4YiKyBaHMX 3aMaciB BOJIOTHM BHUKOHYETHCS NOCHIZOBHO NS 0 =z
KOXHO1 eKaau po3BHTKY. Uit LbOro po3paxoBaHi 3aracH BOJIOrY 3a MOTOYHY :
NeKany TIpUAMAaIOTBCA 3a [IOYATKOBI AN HacTynuol jgexamm. Temmneparypa ol T, u LV T
FIOBITPS. TAa ONaa¥ BUKOPHCTOBYIOTbCA 33 Ty IeKaly, JUIS SKOI BENyThCS E“ /’ LA 0T '
PO3paxyHKM. o< S ~ N e 6
SIKH0 B po3paxyHKaxX OTPUMAaHO BUIEMHHI pe3yaeTaT, TO BOHMU 9 4o ;/ ﬁ § ] : ©)
npupiBHIOOTECS 40 0. k- r_/ - ; 'lk - | Copemin sa nexay
OuikyBaHl 3aimacH HAPOAYKTUBHOI BOJIOFH 1ifl O3UMOIO NIIEHHLEIO 220 - ~Jal 1 Teumeparyps fosizps, € 113-27 w27
PO3paxoBYIOTBCA 32 piBHAHHAMEA Tabn. 5.2, aGo rpadikamu C.O. Bepiro g ] a1 A Moopasss (ux) g . 1
(puc. S22 a, 6, 6, 2). 0 L4~ LT e
Tabnuus 5.2 — Pinusitns 3a1eKHOCTI 3MiHM 3a0ACiB TPONYKTHBHOI BOJIOTH w7 AP
Y IPYHTI Ml O3HMOK IUIEHMIEIO BiJl METEOPONOrivYHUX 6a P é =
CINEeMCHTIB 3 7 e .
Y e A1 e T P
. - R = 3 - - TTonpasxa ia TeMICPaTYPY (= )
3 epi Wlap Pi Hs | = ~ 14// Sl A ‘
oHa epion TpyHTY, CM BHSH B ézn T e Copoam 2 poany
P ;// ) TCMIICPATYPa NOBITpS, C |37 812 13-17 18-22
Becnane 0-20 W,=-0,70 t + 0,26r — 0,25W, + 7,4 g - P el 2 O [ Nowpase () L 0 1 2
BLAPOCTaHHA 0-100 Wy=-1,12 ¢+ 0,74r — 0,23W, + 27,7 o
Hopuos DopmyBaHHs i D ¥D 80 120 160 200 um
CMHi KoJIocy 1
TpYHTH LBiTY 0-100 Wa=0,05 £+ 0,90F — 0,07 W, — 26,7
dopmyBanus Puc. 5.1 — 3mina 3anaciB NPOAYKTHRHOI BOJIOTH Y 30HI YOPHO3ZEMHUX
3epua 0-100 W,=-0,641t+040r — 0200, +74 IpyHTiB nig APOIO NIHIEHUUETIO:
BecnsHe 0-20 W, =-0,33 1+ 0,05r — 0,42, + 17 a) Biz cisbu 10 BUxoAY y TPYOKY; ‘
- BispocTanus 0-100 Wy=-226t+0,46r—021W, + 41,6 6) Big BHXOAy Y TpYOKY A0 LBITIHHSR; B) NiCiIs UBITiHHA.
V307 | bopmysanns
JHHeT! xonocy 0-100 Wy=-0,73 ¢t + 1,10r — 0,09, — 11,4
TPYHTH
DdopmyBaHHA _
3epua 0-100 W, =-0,32 1+ 0,80r — 0,035W, — 15,4
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3anacu OpOAYKTHBHOI BOJIOIM HA NOYATKY ACKAIH

Ilompaska Ha Temnicparypy (a )
. { Cepenns 3a nexany
ToMIIepaTypa nositps, °C_| 7-8 9-11 12-13 14-16 17-18 19-21 22-23 24-26 27-28
Tlonpasxa (Mm) 5 4 3 2 1 o -1 -2 -3
Tlonpanka ua reMnepatypy (6 )

Cepea 3a eRagy
ToMIIcpatypa nosinps, °C | 3-7 8-12 13-17 18-22
Tonparka (Mu) 1 ¢ -1 -2

Puc. 52 (a, 6) — 3Mina 3amaciB NpoAyKTHBHOI BOJOTW M/l O3MMOIO
NINEHULEIO Y 30HI YOPHO3EMHHMX IPYHTIB (MM 3a
Aexany): )
a — Mepiof OCiHHBOT BereTauii;
6 — nepio BECHAHOTO BilPOCTaHHS.

70

. - -~
M 130 — oot t} -
60 i m———

44 - -
] SEeNEEEC e
- - ooy
40 F - APy =
- -
- /01 et
et | et | pafuent=] -
5\ 20 12 = 1 20 -
— - - oot
B P
=
] D
a2 9 .
f V. P
§ : A A A
S 60 Vv L7 P
) V. 1
QO o P d A A
40 /' 4, 4, L
y
Se0 yd
20 v 4l -30 /
g p 4 | d
A 4
0 y A
40 &0 120 %0 20Qmm

3anacu HpO,U,)’KTMBHOT BOJIOFH Ha NOYarKy ACKaau

- Tlonpanka Ha TeMIiepatypy (s )

Copenia 33 AcKagy

TeMmiepaTypa nonitps, ’C | 3-7 8-12 13-17 18-22

Tonpanxa (am) -1 0 1 2

Tonpaska na TemnepaTypy (2)

Cepesms 3a acxamy

TCMIICPaTYpa NOBiTPA, °C | 58 911 12-15 16-18 19-21 22-24 2527
Tonpasxka () 4 3 2 1 0 -1 -2

Puc. 5.2 (B, r) — 3mina 3anaciB NPOAYKTHBHOI BOAOTH Till O3HMOK
NIUEHUAUEIO Y 30HI YOPHO3EMHHUX TIPYHTIB (MM 13a

AeKamy):

B — nepiol GOpMyBaHHS KOJIOCY i KBITOK;

r — nepioa (JOpMyBaHHS 3epHa.
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5.2 Meron nporno3y 3anacis NpoJyKTHBHOI BOJIOTH Nijl KAPTOIIEHD

Meton pospobneno C.B.Moctuncekolo [8] Ha ochoBi THX
3aKoHomipHOCTe#, siki Oynu BeraHobieHi C.O. Bepiro. Lleit meton BpaxoBye

0CcO0IHBOCTL

KOpIiHHA KapTOIIi

HE TMPOHUKATH DIHOOKO y IPyHT,

Xxe

a

PO3MOBCIOMKYBATHCH Y BEPXHBOMY 1lIapi Ta HA BIUIMBI TEMIEpaTypH mosiTps (1),
omnanis (r) Ta 3BOJNIOXKEHHS IPYHTY B HoONepenH!o Aekany (W) Ha 3miHy 3amacip

BOJIOT'H Y NOAAJIBIIOMY.

Tabmuusa 5.3 — PipHanHs  3MiHM 3anaciB NPOAYKTHBHOI BOJIOTH
KapToILIEIO Ta TpaBaMu

Yoprosemna 3ona

mizx

Tlepiox Illap
Po3sBuTKy rp;:;ry, PiBHAHNA 38'A3KY
Kapmonaa

1. Hepion opmyBanHs
CXOLiB

0-20 y =0,01 7+0,24r-0,42w + 6,5
0-50 y =0,21¢+0,34r-0,29w + 14,6
0-100 y =0,22¢+0,56r-0,18w + 5,0

2. Tlepioa yTBOpEHHS
GOKOBHX MaroHiB

0-20 y =-0,26t+0,24r-0,45w + 8.5
0-50 y =0,45¢+0,45r-0,21w + 5,6
0-100 y =-0,38 ¢+ 0,887 - 0,22w - 12,8

0-20 y =-0,24 ¢+ 0,40r - 0,84w + 2.4
0-50 y =-0,26¢+0,75r-0,24w - 2.3
3. ITepioa 6yroHizanii 0-100 y =0,58¢+0,57r - 0,23w + 14,3

4. INepion UBITIHHA

0-20 y =-0,62r+0,31r-0,37w + 11,9
0-50 y =-0,85¢+0,54r - 0,24w + 14,3
0-100 y =-0,94¢+0,72r-0,10w + 7.8

Jdwyepua

1. PanHiii BecHAHuUM nepion
(Bi,] oyaTKy Bererauii 1o
BcraHoBneHHs T + 15° C)

I

0-100 y =1,8¢+0,70r - 0,06w + 4,05

2. Tepiox nepiui Tpu aexanu

il

0-100 y =-1,10¢+1,06r- 0,1w - 5,8

3. Ilepion ¢popMmyBanus
apyroro ykocy (IV-VI
OeKaqu micia repe- XOAy
TEMIISPaTypH MOBITPs depes
+15°C)

0-100 y =-0,6¢+0,73r-021w+53

4. Ilepion nicns apyroro
yKocy JI0 KiHIS Beretauil

0-100 y =-1,1¢#+0,83r-0,16w+ 11,7

7

Oco6auBOCTI PO3BHTKY Xaproiuli BpaXoBaHi B TOMY, IO PiBHAHHS s
PUSPaxyHKy 3anaciB BONOTM po3pobiieHi Ui YOTHPBOX MiK(a3sHUX Hepiofin
(rabn. 5.3).

3a unmu piBHAHHAMUH MoGynoBani rpadikm (puc. 5.3 a, 6, B; 5.4 3,6, B; 5.5
a, 6, B, I'), HAa AKMX Ha OCi X — 3al12CH MPOAYKTHBHO! BOJIOrY Ha NI0YATKy ACKAAH,
a4 oci y — cyMa omajiB 3a Jexaiy, JUI SKOI NPOBOAATECA po3paxyHkH. Y noni
rpadpika (5.3 a, 6, B, T) 3MiHa 3anaciB BoJNOrM 3a Aekaly. 3MiHa 3amacin
NPOMYKTHBHO! BOJIOTH MiJ| KapTONJC0 PO3PaxOBYIOTbCA aHANOIIMHO SK i s
‘epHOBHX 3a dopMmynoto (5.1).

PospaxyHoK 3MiHH 3anaciB BOJIOTH i kapToneio norpebye BizoMocTeh
1po $a3u pO3IBUTKY KapTomi (cX0Ais, yTBOpeHHs GOKOBUX NaroHis, 6yToHi3aiii
i usitinng). JlaTh HacTaHHA Bka3aHMX (a3 pO3PaxoBYIOThCA 3a CyMamu
aKTHBHUX TeMrepatyp (Tabiu. 5.4).

Tabnuaus 5.4 — Cymu TeMrepatyp o MixQa3Hux nepiojax po3BHTKy

KapTori
®oH CiBba - Cxonm - byronizauis - | ]_ll'll'l‘ltlllﬂ )
OpuB cxoau 6yTonisatis LIBiTiHHs BAenuA
o . KapTonMHI
Pannvocmueni copmu S
BHCOKHH 320 350 200 350
cepeniit 400 350 200 ) 600
Cepeduvocmueni copmu ) -
BUCOKHiIA 320 450 200 1000
cepenHii 400 450 - 200 700
) Hisnvocmuzni copmu o
BICOKHI 320 500 200 1100
CepenHiit 400 500 200 800

[Monibna Texnika NPoBeAEHHS PO3PAXYHKIB 3aMaciB MPOLYKTHBHOT BOAOIY
i KOHIOWMHOW Ta moiepHoto. [Touarok Beretanii cissHMx TpaB criBHajac 3
11epeXofioM TemiepaTypu fositps uyepes 5° C, a uBiTiHHA ~ uyepes 2 Jekau
nicns yreopesns cyusith. Ilepwinii ykic Tpas cniBnagae 3 UBITIHHAM, ApyIHii -
3 IEPEX0JOM TeMmepaTypH yepes 15° C BniTky.

3miHa 3arnaciB BOJOIY 11iJi KOHIOLIMHOK Ta JIOLEPHOK) PO3PAXOBYETLCS 34
rpadixamu (puc. 5.6 a, 6 — Bia BixHosneHHs Bereratlii Jo 1-To ykocy; puc. 5.6 6.
2 — BiJ MepUIOro yKOCy J0 IPUITHHEHHS BereTawii).
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Ravi Nus9994 700 A
20 46 60 0 40 80 120 0 4 80 20 160 Mm
f-20cm 0 - 50cm 0- 100cem
TTonpaska Ha TeMnepaTypy
Copeamis 33 fexay

TeMmepaTypa nioxrtpe, °C |5 6 7 8 9 10 11 12 13 14 15 16.17 18 19 20 21 22 23 24 25
TTonpasxa (su) 5420-24-5-79-113 2 1 0-1-2-3+4-5

Puc. 5.3 — 3mina 3anaciB MPOXyKTUBHOL BOJIOTH TNl KApTOILIEIO Y Nepiofl GopMyBaHHs CXOAiB:
a— y mapi rpyury 0 — 20 cm;
6 — y wapi rpyuTy 0 — 50 cM;
B—y wapi rpyHry 0 — 100 cM.
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a) 6) . e)

6 /,/ / / {I ,b &4 =30
ATV VAT T -
ATV 1 Vs 777 B
vAWIS, 1/ ////{U yay. b -
20\ ;EI// d /// -zo/// - -
Z / /J-sz /// . /1/3: -10—1
0 1/ 7 / Vs . A,/-X : I N i
o 20 40

60 0 40 80 {20 {600 40 80 120 {60 200 um
3anacu nipoyKnisuoi sosor A NOYATOK fiekai . '

Honpaska Ha TeMnepatypy
Cepenns 3a fexany
TeMneparypa nositps, °C |15 16 17 18 19 20 21 22 23 24 25
[Mompaska (Mu) 54321 0-1-2 -3-4-6

Puc. 5.4 — 3mina 3anaciB MpOAYKTHBHOI BOTOTH NIl KapTOMIeo ¥ nepiox popMyBaHHs GOKOBHX NI1aTOHIB (2, 6, B —
[MO3HAYKM Ti K, IO Ha puc. 3.3).



P @) P 5) ,
VYV VXY, ) %%
///.:/f/f// 7;7/@ N AN %

wo A4 A CANANA AN
N A8 V) AN AL ¢
vz e AV AN [ y
20 / /;20 A 'm#
2o A VavaVavava -3,/
wsswerall v
09 4o 8 120 0 44 #0 jea 1éa 188
P s) P
1 % ¢ o 7 L]
A A4 ] LT s
MU A 0 //’/ T A s T -1
20 N1 IA0 11 AT s
,///// Xl B Y 0 s e 8 O P
a 40 80 120 [} Y0 80 420 180 480
Tlonpaska Ha TeMIiepatypy (a,6)
Cepenna 3a nexaly
Temmicparypa nositps, ‘C |13 14-15 16-18 19-21 2223
Tlompaska (MM) 3 2 1 (1] -1
Tlompasxa na reMuicparypy (s,2)
Cepeps 3a Nexajy
TeMncpatypa niositps, 'C |12-15 16-17 18-22 23-24 25-28
Tlonparka (M) 2 1 0o -1 -2

Puc. 5.5 — 3mina 3anacis npoAyKTHBHOI BOJIOTH HIiJ KapTOIJIeio y nepioa
YTBOpEHHS CyLBITh Ta LBITIHHA:
a —y mwapi 0 — 50 cM y nepioq yTBOPEHHS CYIBITB;
0 — y Toil xe nepioa y wapi 0 — 100 cm;
B—y mapi 0 — 50 cM y nepioa nBiTiHHS;
r —y To# %e nepioxn y mapi 0 — 100 cm.
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3anacu npodyxmusnoi sonozu Ha noYamKy 0exaou, MM

Puc. 5.6 a, 6, B, r — 3miHa 3amaciB NPOTYKTHBHOI BOJIOr'H I/l MOLEPHOO Y mapi rpyHTy 0 — 100 cM:
a —y nepiof cepenHbOI 3a 100y Temnepatypn nositps Bin 5°C mo 15°C;
6 — 3a mepIwi TpH AeKajH IcAq Nepexoldy TeMnepaTypH nositps uepes 15°C;
B —3a 4eTBEPTY, 1" ATY Ta WOCTY JeKaiH [icis Iepexoly TeMilepaTypu NoBiTps depes 15° C;
T — 70 KiHNg BereTauil.



5.3 Meroa nporso3sy 3anacis npoJyKTHBHOI BOJIOTH M KYKypyA30i0

Kagxy
r
(-]

8

3axoHOMIpHOCTI 3MiHM 3amaciB IpPOJYKTHBHOI BOJNOFM B IDYHTI min
KYKYPYA3010 TaKi 3K, AK i s iHUIHX KyABTYD, TOOTO BU3HAYAH0TECH BEIHYHHOIO
POCIIHHHOI MaCH, TEMIIEPATYPOIO NOBITPA, CyMOIO ONIAJiB Ta CTAHOM IPYHTY Ha

[I0YaTKy PO3paxyHKiB.
TonoBHi  ocobmuBoCTi

Cyma onazis 1a pe
N
<
"

PO3BHTKY KOpiHHA KyKypyA3H oOyMoBieHi

Gionoriero KynsTypH. KopiHHS po3TamioByeThCA TOJOBHHM 4YHHOM y BEPXHiX _
wapax rpynty (zo 50 cm.) Tomy IO.I. UYupxosuM [31] 6ymn pospobneni a ° 2 30 w0 1 0 N
piBusiaHs (Tabn. 5.5) Ta mobynoBaHi rpadiki ANA po3paxyHKy 3MiHH 3anacis Rowatxosi sanack nuorn, mm
Bostory y wapax 0 20 cm 1a 0 - 50 cM (5.7 2, 6; 5.8, 5.9) (Cope 2 ey Torpase s Teuncparypy ()
Ha puc. 5.7 — 59 va oci x — 3HadeHHA 3anaciB BOJOTH Ha MOYarToK Temepatypa nositps, °C 15 16 17 18 19 20 21 22 23 24 J
Hompasxa (M) i,0 08 06 04 02 0 02 04 -06-08)

pO3paxyHKy; y — cyma omadiB 3a Jekady. Y noni rpadika odikyBaHi 3MiHH
3anacip Bojord. Ha BU3HaueHy BenuuMHy 3MiHM 3aNaciB BBOOUTHCA IONpPAaBKa
Ha TEMIEpPaTyPy IOBITPA BIANOBIHO O NEPiofy PO3BUTKY KYKYPYH3H.

IMoni6Hi 3ameXxHOCTI OTpMMaHi Jas OBOYEBMX KynbTyp: (6artaxadis,

COJIOZIKOTO TMEPLI0, TOMATIB i KpYN'SHUX KYJIBTYD).

Puc. 5.7 — Po3paxyHok 3amaciB NpoOAyKTHBHOI BOAOTH ITifl KYKYPYA3OI0 ¥

Ta6nuus 5.5 — Koepiuieatu a, b, ¢, d Ui po3paxyHKy 3ai1aciB BONOIH Hijl
KYKYpY/3010, OBOYCBUMH Ta I'PEIKOIO nepiox Bia cxozis ao noasH 10 nucrka:
a—y wapi rpyury 0 ~ 20 cm;
Kyxypyosa o 6 - y wapi rpynty 0~ 50 cm.
Cxowm ~ 10-i auct 0-50 0,83  +034 0I5 +6,0 w0 . \
10-ii muer — \\\\ 100
BHMKHIAHHA BONOTI 0-50 +0,73 +0,56 -2,55  +55,84 g sor o0
Buxunaxss BojoTi — 4 ot 80
MOJOYHA CTUTIIICTD 0-50 +0,72 +0,65 -1,65  +29,88 g 4o b 70
Barnaycanu, momamu, conodkuii nepeyy ; \ \ 60
Bucaaka poscanu y 0-20 +0,76 0,16 -1 184 ' 5:: \ \ n R 1
IPYHT — UBITIHHA 0-50 +0,76 +0,42 -2,94 +52,8 0
Ipeuxa 10 1oy \\\\ .
.. N\ 1 AV
Cxoau — nBiTiHASL 0-20 0,62 0,45 -0,99 +13,5 07 20 30 w 50 6 70 &8
Nouarkosi sanace nonsoru, mm
Honpanxa 5ia Teuncparypy
Cepespix 3a Aoxalty . I
Teuncparypanoxitps, °C [16 17 18 19 20 21 22 23 24 257
[ Tlonpasxa () j104 78 52 26 0 26 52 -7,8 -104 -13,9

Puc. 5.8 - PospaxyHok 3anacis NPOAYKTHBHOI BONOIH Mijl KYKYPYA30i0 y
nepion 8ix 10 nuctka A0 BUKHAAHHS BONOTI ¥ wapi rpyHty 0 —

50 cm.
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0 60 70 0 90 00 H0 420 0 440 (50 40 ™

Tompanxa ra rexmeparypy
Cepeiia 12 fexany .
TEMII Toni Cl6l71819202122232425*J
Topaska () :

Puc. 5.9 — Po3spaxyHok 3amaciB posyKTHBHOT Boory y mapi 0 — 50 cm

104785226 0-26 -52 78-104 -130 15§

NI KyKypyA30l0 Y nepioR Biji BUKHIAHHS BOJIOTI J10
BOCKOBOI CTHIIIOCTI.
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Texnixa cxkradanus npocnosie 3andcie  npoOYKMusHoi eoncau  nio

CUIbCBKO2OCROOAPChKUMY KYAbmypamy Maike OJJHAKOBa JJI BCIX KyJIbTYp.

Jlna ckiafmakHsg MPOTHO3y HeoOXigHo MiAroTyBaTH YIS PO3paxyHKiB Taxi

WiJIOMOCTI:

- (hasy pO3BATKY Ta JaTH iX HAaCTaHHA ISl KOXKHOI KyJIbTYPH;
- THINH [PYHTIB Ta iX MeXaniuuuii cknan;
- cepensi GaraTopiuni 3HaueHHs TeMnepaTypH NOBITPs Ta oMajiB 3a

pospaxyHKOBuUit nepiof;

- CHHONITHYHHI TIPOrHO3 TEMIIEPATYPH HOBITPS Ta ONajiB;

- 3HAYEHHS 3aMaciB NMPOJYKTHBHOI BOJOTM HA MOYATOK PO3PAXyHKOBOIO
nepiogy y wapax 0 - 20cM, 0 — 50 cm, G — 100cm.

BuxonaTy po3paxyHKH:

- po3paxyBaTH O4YiKyBaHy Temneparypy HOBITPS Ta CymMu onanis o
JieKa/lax po3paxyHKOBOTO Nepiofly 38 CHHONTHYHMM MPOTrHO30M;

- BU3HAYUTH KoeilicHTH B PIBHAHHAX A1s po3paxyHKiB abo cami piBHsaHHs
(3 1abn. 5.1 ~5.4);

- po3paxyBaT¥ 3MiHy 3allaciB MPOAYKTMBHOI BONOTH 3a KOXHY JeKajuy
PO3pPaxyHKOBOIO 11epiojly 3a piBHAHHAMH a60 BUNOBINHUMY rpadikamir;

- BHZHAYUTH BEJMUMHY OMIKYBaHMX 3arnacis NPOJYKTHBHOI BOJOTH 3
KOXKHy Jekany 3a pishsiunsim (5.2). Tlpu 1boMy BenuuuHy 3minu sanacis
TIPO/LYKTUBHOT BOJIOMH 3 BIANOBIAHMM 3HAKOM JI0JIAl0Th /10 3HAYSHD 3ariaciy
BOJIOI'H 3a f10NePeSHIO ACKA/Ly.

Caia Maty Ha yBasi, uo Juis KOXHOI Mociiytouol JeKany po3paxosatii

3a11acy PO/AYKTHBHOT BONOIH HA HONEPEAHIO JIckajly Oyy Th TOHATKOBHMU.

1 - 5-1527
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5.4 Ilporno3u BojiorosaGesneyenocti nociBiB CijIbCbKOrocnoaapeLKHX
KyJIbTYp

Sk BinoMo, IS XKUTTA POCAHH Ta (OpMyBaHHA iX ypox(ai'B HeobXinHi
YOTHpH ToJNIoBHi (aKkTOpH: CBiTNO, Temio, Bojora Ta HHTOMI pevoBUHM.
HaiiGlibm MiHIHBEME SK Y 4aci, Tak i no Tepuropii € Tero i Bomora. Ix
HecTadyero abo HagMipHOIO KINBKICTIO DOSCHIOIOTHECS 3HauHI KOJMBAHHS
yPOXaiB. :

B mocymumsux palioHax Ta palioHaX HECTIHKOro 3BOJIOXKEHHSA IDYHTY

¢dakTOpOoM, 110 BH3HaYa€ YMOBH 3pocTanHs Ta (OPMyBaHHS BpOXKaiB

CUIbCBKOTOCIIONAPCHKHX KYNBTYD, € 3abe3rneuenicTh MOCIBIB BONOroI0, TaK fK
TeIla y INX pajfoHax JIOCTaTHBO.

Ouinkoro BonOro3alesneyeHoCTi MOCiBiB 3aliManncs 6araro JOCTIAHUKIB:
O.B. Ipouepos, O.C. Koaropuuxos, O.M. Konropmukosa [8, 62 — 65 ] Ta iu.
Ile n03BONHIO PO3POGUTH Iy HU3KY METOAIB, HIO AO3BOJIAIOTE BHKOHYBATH
OLiHKY BonorozabeanedeHocTi CLILCBKOrOCNOApCHKUX KyJIbTYp B paifoHax
HEJIOCTaTHBOTO Ta HECTiHKOTO 3BonoxeHHs. Taki OWIHKH OyXe 9acTo
BHKOPHCTOBYIOTECSA IIPH IIPOTHO3YBaHHI BPOXAiB = CITbCHKOTOCHIOAAPCHKUX
KYJABTYP .

Bonoro3a6esneueHicth HOCIBiB ~ Ile Mipa 3abe3neueHHs noTpeG pocnuH y
BOAi B NPHPOJHMX yMOBaX. BoHa Moxe OyTH BHpaxeHa uepes 3arace
MPOJYKTHBHOI BOJNOTH y BiACOTKaX BiA HaMEHIIOT BONOLOMICTKOCTI, Y
BijcoTKaX Bin cepenuix GaraTopidHHX 3anaciB NpPOAYKTHBHOI BOJIOIH, Yepes
CyMy onaziB y BiZICOTKaX BiJj CepefHbOI GaratopiuiHol, y BiJHOCHHX OJHHRIITX
yepe3 BHIApyBaHHs# Ta BHMApPOBYBAHICTE 4 TAKOX y BINCOTKaX 4epe3 Ti XK
BeduuHM [62 — 65].

5.4.1 Po3paxyHox BoJ1oro3abe3neyenocTi CiiibCbKOrocnoAapCLKUX KYabTyp
3a CyMAapHHM BHNAapPOBYBAHHAM Ta Ae}iuHTOM HACHUECHHH NOBITPA

Po3spaxynok sonoro3zabesneyenocTi (V) 3a cymapHHM BUNapOBYBaHHAM Ta
aediiToM HACHYEHHS TIOBITPA BHKOHYEThCA TIPAKTHYHO A BCiX
CiNBCHKOTOCTIONAPCLKMX KYJNBTYP AK BiJHOIIEHHS (AKTHYHOIO CyMapHOro
BumapoByBaHHa (E;) 3 nond, 3afHATOrO KylbTypoto, 1O CYMapHOro
BHIIAPOBYBaHHS NPU ONTUMANBHUX YMOBaX 3B010XeHHS (E,):

E
v="2% 100 (5.3)

o
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3a cymaphHe BHNApOBYBAaHHA MpH ONTHMANKBLHHX YMOBaX 3BOJOXKEHHS
(notpeba pocnMH y BOZi) MpuiiMacTeC BHMApOBYBAHICTH, po3paxoBaHa Oynm
AKAM METOJIOM.

Ilpu BuKoOHaHHI po3paxyHKis ¢GaxTHYHEe CyMapHe BHNapoByBaHHA (E,)
BU3HAYAETHCA 33 CIIPOLieHOI0 HOPMYNOK BOAHOTO fanancy:

Ey =W +x)-W; (54)

ne W; ta W, - 3amack NpoayKTUBHOI BOJIOTM BiANOBIAHO Ha KiHELb
NONePeAHKOI Ta MTOYATOK MOTOUHOI JIeKalH;
X — CyMa OTlaJiiB 3a JeKagy.

BunapoByBaHHS B OI'THMAILHHX YMOBaxX 3BOJNOKEHHH — BHIIapOBYBaHIiCTh
MOXHA pO3paxoByBaTH 3a Oyap-AKHM MeTofoM. B  arpomereoponorii
naifdactie BUKOpUCTOBYETHCA MeToA A.M. Annaresa [46]. Bin 3anporionysas
BHIApOBYBaHiCTH (E,) po3paxoBysaTH udepe3s CyMapHHii JedillMT HACUUCHHS
nositpa (d) 3 BpaxysBaHHaM KoeiLIEHTIB 6i0NOriUHOI KPUBOT BOJAOCTIOKHMBAHIIS

(K):
E,=K-3d (5.5)

3HadenHs xoediuienTiB GioM0rUHOT KPHBOT CIIOKHBAHHS PIHE JUTA Pi3HUX
CiIbCHKOTOCMOAAPCHKHX KYABTYP i TakoX Mode OyTH PiaHHM s oaniel i Tiei
KyABTYPH B Pi3HAX [PYHTOBO-K/IIMaTHYHHX 30HAX.

5.4.2 PozpaxyHok BoN10r03adesnedeHocTi 3ePHOBHX KYAbTYP

O.B. Ilpouepos BCcTaHOBHB, MO B MEpiod BifA CXOAIB U0 KOAOCIHHA A
3EPHOBUX KyNbTYD 3HaucHHA Koeditienty Gionoriuuoi kpusoi ctanoButsb, 0,6
TiCJIA KOJIOCIHHS 10 BOCKOBOI cTUIiiocTi — 0,4,

TakuM umHOM, notpeba KyJibTyp y Bonosi B Oyab sKy Jiekany BereTanii
Gyne nopisHioBaTH cyMmi fediuMTIB HACHYCHHS MOBITPA NOMHOXEHIH na 0.0,
SKIOIO 3HAueHHs JediluTy HacuueHHS BUpaxeHo y MM, Ta 0,45, akwmo — y
Minibapax, To6To, Yy nepiog Big KOJOCIHHS 10 BOCKOBOI CTHIJIOCTI
E, =04 -2d mm,ab0 E, =0,6-5d mm.

Jna pospaxyHkis 3abesneuents BOJNOTOH 3E€PHOBUX KYNbTYp HeOOXifti
Taki MaTepiani: naru Hactyny da3 po3suTKy, ¢GakTH4Hy Ta OMiKyBaHmy 32
NPOTHO30M TEMIIEP2TYPY MOBITPs, GakTHUHI TA OMIKYBaHi 3a 1IPOTHO30M CyMH
onaais, feiuuT HACUYEHHA [IOBITPA TA 3aNacCH NPOAYKTUBHOT BOJIOTH Ha KiHelb
KOXHOI JeKafu. SIKWOo 3anacH  BOJAOIM  HE  BU3HAYAINCH, TO  BOHW
PO3PAXOBYIOTBCS 32 PIBHAHHAM:

W2 =(W| +x)~E (56)
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1e W; ta W,~ 3anacu npoXyKTUBHO! BOXOTH HA MOYATOK Ta KiHeUb AeKamd, NS
K0T BUKOHYIOTBCS PO3PaxyHKH, MM BIAIOBIIHO;
X — CyMa OnaiiB 3a JeKaxy, MM.

Jns 3pydHocti BHKOPUCTaHHS Lux (opmyn s Apoi nimeHHOi Oymd
106ynosadi rpadixd N8 BA3HAYEHHS OYIKYBAaHMX 3aflaciB NPOXYKTUBHOL
BOJIOFH Ta CYyMapHOTO BHIIAPOBYBAHHSA /s TPhOX HepiofiB BereTamii: ciBba —
BUXIL y TPYOKY, BUXIK Y TPYOKY — 1BiTiHH, UBITIHHsA — BOCKOBA CTHUITICTD (pHC.
510 a, 6, B). 3a LUMHM pHCYHKAMH OJHOYACHO BH3HAYalOTHCS 3allacH
NIPOXYKTUBHOI BONOTH Ha KiHEeUb JeKagu Ta CymapHe BunapoByBaHHS. Ha
puc.5.10 Ha oci abcuuc - 3HauenHs TemnepaTypd noiTps, t° C. Ha oci opautar
— CymapHe BUTIAapoBYBaHHs, (E4) MM; y moxi rpadika KpuBi, Aki BianosinaTs
cyMi 3anacis BOJIOTH Ha IIOYaTOK AeKadH i onaiiB 3a fekany, (W + x), Mm.

Jns  cknajaHHA nporHosy Bosorosabe3rneueHOCTI IIOCIBIB  3epHOBHX
KyJBTYp HeoOXilHO MaTH CHHOMTHYHMI NPOTHO3 TeMIepaTypH MOBITPs, onaiiB
Ta AeiuuTy HacHMUEHHA MOBITPA. Ane NediuuT HaCHYEHHS He MPOTHO3YETHCS.
Tomy O.B. IlpouepoB 3amporoHyBaB MNpOTrHO30BaHY BeNUUUHY OediluTy
HACHHEHHs PO3PaxOBYBaTH Yepes BIXUIECHHS BII HOPMHU TEMIePaTypy noBiTps
(tabn. 5.6).

Jna  xopuctyBaHHsA TabfMLUE0 HeOOXiOHO cHOYATKy poO3paxyBaTH Yy
BIACOTKaX BiJXHJIEHHS TeMIEpATypH IOBITPs Bifi cepeaHboro Gararopiutoro ii
3Ha4EHHs | TIOTIM BU3HAYMTH BiIXMUIEHHS AepiliTy HACHYEHHS Y BiJICOTKAX Bil
fioro cepeHpoi GaraTopiyHol BEIWYHHH | BU3HAYATH OUiKyBaHe HOTO 3HAYEHHs:
y MM.

Tabnuus 5.6 ~ ChiBBiAHOWEHHS BiAXHIEHb TEMIEPATypH MNOBITPs Ta
AediuuTy HacH4IeHHS HOBITPS BiA HOPMH

EzemenT Biaxuneuns sia Hopmu (%) B
TemnepaTypa noBiTps =10 £20 [ £30 340
L Jedimut Temnepatypn nositps 15 +30 45 +60

Axmo Temueparypa NOBITPA 0diKyeThes Gan3bko HOpMHM, TO i AedinuT
HacHIeHHs Tex Oysie 6JIM3bK0 HOPMH.

3abesncucHHs POCAMH BOJIOTOIO PO3PAXOBYETHCA MO ACKaAax nepioay
BereTaiii KynbTypH, a MOTIM cepe/iHsi BeHYMHA 32 NEPioJ] POIPAXOBYETECA AK
cepesins apupMeTUIHA.

C.O. Bepiro po3paxyBala OIHKY arpoMeTcOpPONIONiYHHX — YMOB
dopMyBaHHA  BpPOXKAI0 B 3aNEXHOCTI BiA 3a0€3NEUCHHS DPOCIHH  BOJIOTOHO
(puc. 5.11).
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Bunapyeaund 3a fiekany
g ¢

3

Bunapysanns 3a gexany

Cepopi sexamsi PATYPH FIOBIIPR

Puc. 5.10 — Cymaphe sunapopyBauhs 3a nekapy (E;) na nonsx spoi
fieHHili B 3aJIGKHOCTI BUI MOYATKOBMX 3ANaciB NPORYKTUBIOT
Bogorn (W)), omanis 3a nekady (x) Ta CEpeaAHLOI TeMIiEpaTypu
nositps (7):

a) pin ciBGu no Buxony y Tpyoky;
6) nicas Buxouy y TpyOKy 10 KOJOCIHHS;
B) IIICNA KONOCIHHA 10 BOCKOBO1T CTHRIOCTI
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Puc. 5.11 - BigHocHa ouinka nociBiB Apol NMINEHMLI B 3aeXHOCTI Bif
3a0e3rme4eHO0CTi BOJIOrolo Spoi MUICHHL B 30Hi:
a) HEJOCTATHBOTO 3BOJIOXKEHHS,
6) B 30Hi HaIMiPHOTO 3BOJIOXEHHS
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IIporHo3 3ale3ne4eHOCTi BONOTOIO APUX 3epPHOBHX KYNBTYP CKIAHA€ThCS
TpUdi 33 BereTaniiHuii nepio: NepLInii — Micis 3aKiHYCHHS CiBOH ApHX; NpyrHi
— nicns BUXOAY y TPYOKy; TpeTiii — nicisd KONOoCiHHA.

Hlpuxnad. PospaxyBatd cepefiHio mo ofnacti BoyiorozabesliedeHIiCTh
nociBiB Apoi mmenuni. PospaxyHok 3afesneuyeHHA NOCIBiB BOJOrolo Kpaiue
BUKOHYBaTH y pobouiit Tabmmui (Taba. 5.7).

Tabmna 5.7 — Hpuran po3paxyHKy Bojioro3abe3nedeHocTi Apoi MIICHUL

Cepenni no obnacti | Tpasenn YepaeHb JIunens Cepness
HOKa3HUKH m| i I || ryim({u 1| n
Cepenms nexkagma [ 7 | 10 13 15 18 [ 19 (21| 23 22| 20
‘TeMIeparypa nosiTps

Cyma omaniB 3a nmekamy | 10 | 15 25 8 16 015 10 | 25| 20
(MM)

Janacu BOJIOTH y
meTpoBoMy miapi rpyaty | It | 105 | 110 | 90 80 | 50 [ 25 15 | 22| 27
(MM) 0

Cyma  cepennbono6oroi
HecTadl BONOTH noitpa3a | 22 | 2§ 34 49 60 | 97 | 90 [ 105 | 82 | 82
Jaexany (MM)

Benmmna BHIIApYDBAHHA,

ska  Heobxigua  amm | 13 | 15 20 29 36 (58 )54 42 |33 ] 33
ONTHMAIBHUX YMOB POCTY

(Mm)

CymapHe BHNApyBaHHA y 20 20 28 26 |30 |30 20 18 15
IOTOMHOMY poili (MM)

Bomorozabesneuesicrs 3a 133 | 100 | 96 72 |52 56| 48 |55 45
nexany (%)

Cepenns

BoJIOro3afesreyeHicTh  3a 133 | 116 | 110 | 100 | 90 | 85 80 | 76 | 72

BeCh MUHYNHIA n1epioz (%)

5.4.3 Po3paxynok 3a0e3neuenns BoJorolo nocisis nykpoBux 6ypskis

Haii6inbmi nocipHi mnouti LykpoBuUX OypsiKiB po3TailloBaHi B 30Hax
HECTiliKOro Ta HeJOCTaTHBOTO 3BOJIOKEHHA. B 1Mx 30Hax BiA4yBaeTHLCA BILUIHB
3abe3nedeHHs BOJOrOK NOCIiBiB @ PO3BUTOX Ta (JOPMyBaHHS MPOAYKTHBHOCTI
pOCIHH BRpPOMOBXK BChOro mepiody Bereranii. PospaxyHok 3abesnieyeHHs
BOJIOTOI0 LYKPOBHUX OYpsKiB BMKOHYETbCH 3a THMKH X QopMynamu, wo i
3epHOBHX KyJbTyp. OnHax koediuient Gionmoriunoi kpuBoi Ais LyKpOBHX
6ypsakis OynyTe 3oBciM iHmmi, Bonu BH3HadeHi O.M. KOHTOPLIHKOBOIO
(rabn. 5.8).
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Tabauus 5.8 — Koedinientu K ans ssHayeHHs notpebu y BOAi WyKpoBUX Tabnuua 5.9 — CymapHe BHMApyBaHHS 3a JeKaly B 3aX€XHOCTI. Bif ‘
6ypaxis TOYAaTKOBHX 3aMaciB BOJOTH y mapi rpyary 0 — 100 cm,
onazip 3a JeKaly Ta CepeaHbol TeMIIepaTypH NOBITPs

Jexkana | K Jexana K Jekana K Jekana K
BereTaiii peretamii BereTaii Bereramii
‘Cepenus 3amacu BOJIOTH B METPOBOMY LIapi IPYHTY 3a NONEpeaHIo
nepma | 0,22 m’ara__ | 0,49 | nep’gra 0,78 | Tpuuagusita | 0,66 JleKafHa IeKafy IUTFOC KislbKICTh OTIadiB 33 NOTOYHY AEKaLy, MM |
Apyra 0,26 | mocta | 0,65 | necara 0,75 | YotupHaausTa | 0,64 remneparypa ; 1001110120 130|140 150 | 160 170 180T190 200
TpeTs 0,31 cooma | 0,72 | onumsajugra | 0,72 | m’athaaista | 0,61 ‘nositps, °C | -
veTBepTta | 0,39 | BoceMa | 0,80 | xBamagusra | 0,69 | UlictHagusra | 0,55 flepion Bix nociBy j10 moyatky pocty kopenertogy
5 lslel7 18[9 [mn3]4j15]16]18
6 507 (819 (101121415 1618 20
_*L,,K_#.QM.NJ_ _____ 9 |10 12 131516
B okpemi poxu B 3aneHOCTI Bil arpOMETEOPONOTiYHUX YMOB PO3BUTOK 8 16 1 8110|1113 15|16} 18
UYKpoBMX OYpsiKiB MOXe NpPHCKOPIOBATHCEH ab0 yNOBiNEHIOBATHCH, TOMY MpH 9 719 (111211416 |17 19
po3paxyHKax IoTpebu 1X y Boai KoedilieHTH abo 3MIILyIOThCH Ha OHY ASKaLY, 0 T8 10 12035 17T 91 2
a60 NOBTOPIOIOTECS JIBiYI 38 OJHY i Ty X Jekaxy. Y mo60oMy BUNaAKY 3HAYEHHS T ' 37—k 10113115 16 118 1 20 | 22
koedinienty 0,49 noBHHHO IpHNAAATH Ha AEKaily NOYATKY POCTY KOPEHENIOMAY. T 1 T T Tl T T T 20 2 T3 12
Bowna po3spaxoByeTbcs To CyMi eQeXTUBHHX TEMIIEPATYPH BHILE 5°C, wo 13 ol 12l 1511711921 123125
craHoBuTh 500C. T T o TG Tls T18 T30 T2 Tod 126 1 2
QakTHyHe CyMapHe BHIIApDOBYBaHHA 3 [ONA LYKpOBUX Gypakis 15 a7 T2 325 1271297
BH3HAYaeThes 3 TaGa. 5.9. . T e Il s 8T 30T Taa a7 o8
Sxmo npu pospaxyHkax Bosoroszabesneuesicts 100 %, 1o BOHa T T 2 s Tl 21 193726 a8 307
npuiMaethest piBHoO 100 % Tak sk Y 30HaX HEJOCTATHROTO Ta HecTifiKoro T T 170 12 T 137 | 30 | 32 T34
3BOMNOMEHHS ~ KOPOTKOYaCHe — HAAMipHE — 3BOJOXCHHS — He  BHKIMKae 9 T a8 17 U 3125128 13113371
HECHIPUSITIIMBHX YMOB JUIS PO3BHTKY LYKPOBHX GypAKiB. o 19 |22 24 | 29 132735
3abesneueHns POCIMH BOJOTOI0 DO3PAXOBYETHCA 33 KOXKHY AeKaiy ST e g st
. . - 31 134136 |38 |42 46
Beretauil. Sxuo Heob6XiAHO BU3HAYMTH BojorosabesneveHicrs 3a Oyab Akui 5 T35 135713773 (ﬁw v 4»-47
nepio, TO B 5OMY BHNAJKy 3HAYEHHS BoJOro3abesneyeHocti 3a KOXKHy JCKaxy 3 T36 150 141 Tae T a9
iJICYMOBY€ETBCA Ta PO3ALIETHCA HA KUTBKICTh AEKa Y MEPIOfL. - P e i W ke
JIst cKajaHHA TIPOrHO3iB BPOXAIB LYKPOBUX GypsikiB HeOOXinHO 3HATH | 35 1 37 | 40 ,9.3_] 47151
3aBYACHO CEPEIHIO BOJIOr03abesreeHicTs BChOro nepioay Beretauii. 3 uieto 36 | 39 |42 |45 | 49 | 53
meroro O.M. KoHTopuiukoBa oOTpHMasia PpiBHAHHA, SKi XapakTepu3yioTh 37140 [ 43 146 | 51 ;55
3a1eXHICTE CEpeAHBOI BoNoro3abesnedeHocTi NOCIiBIB UYKpoBUX Oypsikis 3a 38 142 ) 45 ) 48 | 53 | 57
Bech nepion Bererauii (U) Big BonorosabesneueHocTi 32 nepiol Bi CiBGH 10 40 1 44 | 47 | 50 | 54 | 58
MOMEHTY cknanants nporso3y (U,) (tabun. 5.10). 9142 1 45| 48 5.2,,L__:5.(1,, 60
Crnix  3a3HagnTM, WO Y¥M  MOi3HilIE  CKNaJa€Thcd  NPOrHO3 143 47 (50535862

Bosioro3abesneyeHocri BereTauiliHoro nepiogy uykposux OypskiB, TMM Bin
TOUHIIHH.

12 - 5-1527
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[ponosixenns tabn. 5.9

Cepenns 3anac BOJOTH B METPOBOMY MIapi IPYHTY 3a HONEpeIHIO
JekaaHa JeKagy Moc KiTbKICTh ONajiB 3a IOTOYHY AEKady, MM
Temneparypa {40 {50 |60 |70 |80 |90 |100;110(120130]140
nosirps, °C
[Nepion micis_1104aTKy poCTy KOpEHEIIo,
5 516 | 71819 10j10]t )11 1213
6 6 | 718 |19 10111 )12712]13]14
7 718191011 {12]12]|13 14|15/ 15
8 719 (1011 [12)13][14 14| 15|16 |17
9 8§ /1011111211314 [15]|15]16] 17|18
10 9 |10 12|13 141516 |17 |17 19|20
11 10 |11 |13 [ 14 1 15|16 |17 1811912021
12 10 |12 |14 [ 15 |16 | 17 |19 120 [ 21 | 22|23
i3 1113 1517 )18 /19201212223 |24 |
14 12 114 |17 | 18 | 19 | 20 | 21 |22 |23 |24 |25
15 13 15 (18 | 19 (20|21 |22 23|24 |26 27
16 14 116 | 19 |20 | 21 | 22 123 | 25| 26127 | 28
17 14 | 17 120 |21 |22 |24 [25]26|27129]30
18 15 | 18 121 |22 124 |25 |26 |27 |29 |30] 31|
19 16 119 [ 22 123 |25 |26 |27 |29 |30 3233
20 17 120 |23 [ 252628293032 33|34
21 18 |21 |24 126 | 27 |29 {31 |32[33]35]36
22 19 122 12527 |28 |30)32(33]|34]36]37
23 20 123 26 |28 |30 3233 /34/35[37(39
24 21 |24 128 |30 |31 |33|34|36[371]39]40
25 22 125129 |31 1321343637 [38[]40] 42
26 23 126 |30 |32 34|36 |37 |38 |40 | 41 |43
27 24 128 |31 13335373940 |41 |43 | 44
28 25 12932 (34|36 38|40 (41 | 42|44 46
29 26 |30 |33 1353713941 |42 434548
30 27 |31 {34 (36 (3940|4243 |44 |47 | 49 |
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1lpogoBxenns Tabn. 5.9
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Cepenns AeKaJlHa | 3anack BOJIOTH B METPOBOMY 1Hapi IDYHTY 3a
TeMaeparypa TONEPEAHIO AEKALY IUIOC KUTBKICTh ONajiB 3a
nositps, °C MOTOUHY AeKady, MM
150 160 170 [180 [190  [200
[Nepiox micisi_NOYATKY POCTY KOPEHEILIO,
5 13 14 15 16 17 17
6 15 16 16 17 18 19
7 16 17 18 19 20 21
8 17 18 19 20 21 22
9 19 20 21 22 23 24
10 21 21 22 23 25 26
11 22 23 24 25 26 27
12 23 24 26 27 28 29
13 25 25 27 29 30 31
14 26 27 28 30 31 33
15 28 29 30 32 33 34
16 29 31 32 34 35 36
17 31 32 34 35 37 38
18 32 34 35 37 | 39 | 40 |
19 34 35 37 39 1 41 42
20 36 37 39 41 42 44
21 37 39 41 42 | 44 45
22 39 41 43 | 44 46 | 47
23 40 42 44 46 48 49
24 42 43 46 48 50 | 52
25 43 45 47 50 52 54
26 45 46 49 | 52 54 55
27 46 48 51 54 55 57
28 48 [ 50 52 55 57 59
29 50 | 52 54 | 57 59 61
30 51 54 56 | 59 61 63




Tabnuug 5.10 — PiBHAHHS 38’43KY A/ PO3PaXyHKiB O4iKyBaHOI CepeiHbol
Bosiorozabesmnederocti (%) nociBiB 3a BereTaliliHuit nepiox

Jckaga nicas mouyatky PiBHAHHES

TTomunka“
0CTYy KOPEHEILTOAY piBHAHHS
Iepma U=1,5U,- 66 6
Apyra U=1,5U,-61 6
Tpers U=14U,-50 5
Yersepra U=14U,;-45 5
| T'ata U=1,3U,-33 4
Hlocra U=1,3U,-30 3
Cnoma U=],1U|—12 3
Bocema U=1,1U;-10 3
Jlep’saTa Uu=1,0U,-2 2
Hecsra U=1,00, -2 2
Ouuanusra U=0,95U;-2 2

5.5 Meroaa nporHozis ONTHAMAJIBHUX PEKHMIB 3POLICHHS 3ePHOBHX
KyJbTyp

3pomryBane 3emnepoOCTBO y palfoHax HecTiKoro Ta HEROCTATHLOIO
3BOJIOKEHHS Jefanl Oinble po3sHBaeTbes. OCHOBHOKW OCOONUBICTIO KiMaTy B
mux padoHax € 3araibHuil gediumt onafis Ta iX BKpail HepiBHOMIpHHii
PO3NOALN, IO BHKIMKAE JyKe CHIbHI KOJMBaHHS 3HA4eHb  3anacis
IPOJAYKTHBHOI BOJIOTH B T€pioj| CiBOW Ta PO3BUTKY CUIIbCbKOIOCMOLAPCHKHX
KYJIBTYP.

Ha 3poniysanux 3emsax 36ifbuiyeTscss BAPOOHNUTBO 3€PHOBUX KYJILTYP,
pucy, OBOYEBHX. 30UIbLIEHHS 3POIIYBaHHX 3eMellb BUMArae HafliiHUX MeToAIB
PO3paxyHKy 3pOIllyBaHHX HOPM, KibKOCTi NONMBIB 3a BereTauiiinuii nepiosn ta
HOPM OJIHOTO HOJIUBY.

ArpoMeTeoposIoriyHi  ITPOTHO3H  ONTHMUIBHHX — PEXUMIB  3POILUCHHS
J03BOJIIOTE BPaXoByBaTH 3aKOHOMIPHOCTi BUTPAT BOAM i3 3pOLLyBaHHUX OB y
pi3HI MOMEHTH PO3BHTKY CillbCBKOIOCTOAAPCHKHX KYILTYP 3a Di3HHX yMOB
ITOTO/IH Ta PI3HOrO CTAHY 3BOTIOKEHHS IPYHTY.

Ha pa3i Ha mepexi ripomMereoponoriuHoro o6ciayroByBaHHa CKIaIal0ThCs
TPH BAIH TIPOTHO3iB 3POIICHHA:

1) nporHo3s BoJNOTO3apAAKOBHX OJNHBIB 03UMHX 3€PHOBHX KYNbTYP;

2) IpOrHO3 ONTHMAIBHUX 3POLIYBAIBHHX HOPM Ha Beretalliiiuuii nepioj

OCHOBHHX 3ePHOBHX KyJIbTyp (03HMa Ta sipa MUICHHLA, KyKypya3a);
3) NporHo3M ONTUMANEHHX CTPOKIB Ta HOPM MOIMBY 3ePHOBHX KYJbTYp,
KapTOILTi Ta LYKPOBHX GYpsiKiB, 0BOUEBHX KYJILTYP.
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Ili meromu pospobnedi y TIinpomereopornoriunoMy uentpi Pocii Ta B
Y kpaiHChKOMY HAyKORO-ZOCHITHOMY [iIPOMETe0pONOriyHOMY iHCTHTYTI.

5.5.1 Meroa nporso3y BoJioro3apaaKoBHX NOJIMBIB 03UMHX KyJALTY P

V paiioHax HeOCTaTHHOTO 3BOJIOKEHHA Ha MOMEHT CiBOH O3MMHX KyNBTYyp
y fiesKi pOKH 3alacH BOJOTM y OPHOMY miapi IpyHTY abo 3aHaaTo Maii, mo6
1a6€3NeYnTH TIPOPOCTaHHs HaciHus, aGo 30BciM siacyTHi. ToMy TyT HeobxinHe
JpOINEHHS.

TIporuo3 BOIOTrO3apAIKOBHX NMOJIMBIB i/l 03HMI KYNSTYpH CKIAlacThes 3a
OJME-TIIBTOpa MicALi A0 CiBOM I B HBOMY PO3PaxoBy€ThCA 04iKyBaHi HOPMH Ta
CTPOKH [OJIMBiB.

Hopma Bonorozapsakosux nonusis (N) po3paxoByeTbcsa K PisHHLIA MiX
HaMEHIIO BONOTOMICTKICTIO NpoMouyBaHoro wmapy rpysry (W,)i sanmacamu
IPOAYKTHBHOI BOJOTH, fKI CHOCTEpIraiucs y IIapi rpyHTY NEpef Mo4YarKoM
nonusy (W)):

N =Wy - (5.7)

Haiimenira BOJIOrOMIiCTKICTH BU3HA4YACThCA 33 JaHUMM  QaKTHYHHX
CHOCTEPEXEHb, AKi MPOBOAATLCS HAa ATPOMETEOPONOMYHUX CTAHILAX KOXKHI
’sath pokie. AKILO Taki cnoCTepeXeHHs He MPOBOAHIHCK, TO BONOTOMICTKICTh
METPOBOTO APy THKKHX IPYHTIB ([AMHUCTHX Ta CYMIHHKIB) TpHAMAacTbCs
piBHOIO 170 — 180 MM NpOJYKTMBHOI BOJOrH, NErKUX IPYHTIB (CyHimannx Ta
NEerKux cyrinHkiB) — 150 — 160 mm.

Jaty onTHMaNbLHUX Ta HAATO Mi3HIX TEPMIHIB CiBOM O3UMHKX KYNbTyp, a
PiBHO 1 ONTUMAILHUX Ta HAXTO Ni3HIX BOJNIOrO3apPAAKOBUX  MOJIUBIB,
BH3HAYAIOTHCS 32 PIBHAHHAM:

Y (5.8)

t-5

e N — rpuBaiicts nepiolly BiJ jatu ciBOM A0 HAcTynmy ONTHMalbHOrO (Tpu-
YOTUPH Naroru) abo 3a10BITBHONO (0/IHH Narin) KyU{HHA O3UMUX, JIHI;
A4 ~ cyma eQeKTHBHMX TeMmnepatyp, WO HeobxigHa Bif cisbi no
ONTHMATLHOTO 260 3a10BiIbLHOrO Kylinus, °C;

1 — cepenns 3a noby TeMnepaTypa HOBITPs 3a Ti Xk nepioau, 'C.
Tak sk BONOrO3apAAKOBI NonMBK 3a0e3nedyloTh MOOpe 3BONOKCHHS
IPyHTY, TO NpH po3paxyHkax N BukopHcTOBYtoTbCA koHcTauTn O.0. Ilironesa
[9, 10). Cyma edexrusnux Temrnepatyp (A), uio HeobXiaHa Bif ciBbU a0 nossu

93



HePIOTO NArOHy KYIIiHHS AJs XuTa ctanosuts 119° C, ang nmenuni — 134° C;
IJs nepioRy Bia ciBGH 10 NMOABH TPETHOIrO HaroHy cyma cTaHosuTh 200° C.

Joist 3abesmedenHs no6poi ciB6u HeobXxinHO, 06 MiX BOJIOrO3apsaaKOBHM
HOIMBOM Ta IO4aTkoM ciBOM npoiimro 5 — 10 aHiB, mo6 rpyHT BeTHr
3BUIBHATUCA Bifl 3aifBOI BOOM, NNACOXHYTH 3BepXy 1 GyTM roToBHM st
IPOBEEHHA NOCIBHAX POGIT.

Bonoricte IpyHTYy mepes NOYATKOM BOJOIO32PSAKOBOIO  [OIMBY
BH3HAYa€TeCA {HCTPYMEHTANbHO, ab0 pO3paxoBYEThCH 3a PpiBHAHHAMM,
npuBeJeHEMH y Tabn. 5.11 1a 5.12.

SIKIo mons, fe MOBHHHI MPOBOAMTHCH BONOTO3apSAKOBI monueH, Gynu

3alfHATI 3epHOBHMM KyIbTYpaMH (HalpHKiaj MiX spoio MIEHHUE), abo 1mij
TpaBaMH, TO /It PO3PaxyHKiB O4YiKyBaHHX 3amaciB BOIOTH Y IPyHTi 10
Jo3piBaHHA Ta 30HpaHHA “IMX BHKOPUCTOBYEThcs pisusuus (5.9), uicns
36upaHHs — piBHsHES (5.10).
Slkmo Kk NoNd 3HAXOAWIKCH IMJ Mi3HIMH APAMH [PONAIIHUMH KyJIbTYPaMH
(HanpHUKIax M KyKypy[a3o00), TO 10 MOMEHTY 1X 30MpaHHs BUKOPHUCTOBYIOTECH
piHaHHA (5.11) Ta (5.12) B 3anexHOCTi Big da3u po3BUTKY, & Mic/s 36upaHHs —
piBHsHHA (5.137). [lnsa npHcKOpeHHS po3paxyHKiB Oynu moOyzoBaHi rpadixm
(puc. 5.12-5.14).

Ha puc. 5.12 npencraBneHo rpadik, noOyZoBaHHH Ha OCHOBi piBHAHHS
(5.9).

Tabmuus 5.11 — 3mina 3amaciB MPOXYKTHBHOI BOJOTH Y METPOBOMY mapi
IPYHTY Ha KiHeub Aexand (y) B 3aJIeXKHOCTI BiJ{ 3amacis
Bojor - Ha modarok Jexkamn (W)), cepeaHboi
TEMIEPaTypH 32 Jekay (t), Ta CyMH onafis 3a Aekaay (X)
IPH BHPOIIYBaHHi 3ePHOBHX KYNLTYpP y GOrapHAX ymMoBax

Ilepion Bereramii PiBHAHHS 3B’ 3Ky Homep
PiBHAHHS
Ilicna 36upanns apux | Y =-0,076W,—0,36t+0,74x +1,3 | 5.10
KynBTYD
Yncrnii nap Y =-0,063W,—0,79t + 0,67x +13,0 | 5.11
‘QopMyBaHHA  3epHa
APUX KYNBTYP ¥Y=-0,229W, - 1,72t + 1,08x + 233 | 5.12

Ha rpadiky Ha oci aGcumc 3azHadeHi 3anacd TpOAYKTHBHOI BONOTH Ha
noJaTok pospaxynky (W,), mo oci opaMHar — cyma onaais 3a Aekany (X);
MOXHJIi MiHil y mosi rpadika — BiANoBiAHi 3MiHK 3anaciB BOKOrH 3a Aexajy.
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CyMa onaIiB 33 JeKaTy. MM
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3anacu NpoJiyKTUBHOI BOJIOTH HA MOYATKY JEKaAN, MM

[TonpaBka Ha TeMnepaTypy

Temnepatypa nositps, "C [5-7 |8—-12 |[13-15 [16-19
lMonpaska (MM) mna wapy | 1 0 -1 -2
rpyHTy 0 — 100 cM

Puc.5.12 — 3mina 3afiaciB NPOAYKTHBHOI Bonorn y mapi rpyuty 0 — 100 cm
y nepiox GopMyBaHHSA CXOAIB Ta JIMCTA Y APHX KYNbTYp
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Pypc. 5.13 — 3Mina 3anaciB NpoAyKTUBHOT BONOMM T IPUMH KYNbLTYPaMH y . . . .
mapi rpyuty 0 — 100 oM y nepioa GopMyBans Konocy Ta Puc. 5.14 — 3mina 3anacis npolykTHBHOT BoIorn y wwapi rpyhrty 0~ 100 oM
KBITOK y nepiojt popMyBaliHs 3epHa APUX KYILTYP

— 5-1527
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Tabmuua 5.12 — 3anexwuicts 3anacis NPOAYKTHBHOI BOJIOTH y METPOBOMY
mapi IPyHTY Ha KiHeus liexanu (y) BiA 3amacis Bonord Ha
Kinenb monepennnoi Aekamn (W,), Temnepatypu moeitpa 3a
nekany (t), cymu omamie 3a jekagy (x). Ilpu supomrynansmi

KyKypyAsH y 6orapHux ymoBax
Iepion sererauii PiBHSAHHS 3B’ A3KY Howmep
PiBHSHHS
Bix BukupmaHHs BONOTI IO
MOJIOYHOT CTHIIIOCTI ¥Y=0,74W, - 3,06t + 0,57x + 60,0 5,13
Bin Monoynoi [0 mnoBHOI
CTHIIOCTI Y =0,76W; — 0,66t + 0,62x +9,0 5,14

Ilicis  po3paxyHKy OYiKyBaHMX 3anaciB HpOLYKTHBHOI BOJIOTH Y
METpOBOMY ILapi IPYHTY, BU3HAYacTbCHd HOPMa BOJIOrO3apsAKOBOIO IOJHBY,
SKy HeoOXifHo naTH Ha mone, wo6 NPOMOYKUTH IPYHT HE MEHIIE HDXK Ha OJHH
Metp. IIpn HeoOXigHOCTI MOXHa po3paxyBaTH HOPMY BOJIOrO3apsiAKOBOrO
NONHBY JJIS TIPOMOUYBAHHS IIAPY IPYHTY A0 2 M.

[Ipuxnao. Po3paxyBaTH 3agacH NPOAYKTHBHOI BOJNOTH HA MOMEHT
ONTHMANBHOrO i MMi3HBOTO BOJIOTO3APAAKOBOrO IMONHBY O3MUMOL  [LUEHHL.
Po3paxyHky BUKOHYIOTbCA y poGouiif Tabi. 5.13

Tabanus 5.13 — Po3paxyHok 3anaciB NMpojtyKTHBHOI BOJIOTH
Mereoctanuis Jhobawiska Opecbikoi obnacri. [pynT Baxko cyrnuHactTHii

yopHo3eM. Haiimenia Bonoromictricts 180 Mm. [Tornepeatuk — sipa nueHus.
JlaTa Ta HOpMa OCTaHHBLOTO NOJIHBY MOJTA — HE [I0JUBANOCh.

Iokazunk CepneHnb Bepecenn
CepenHs  3a  JAekaly —Temlieparypa ‘1
nositpg, °C 22,0 204 | 19,6 15,3
Cyma onanis 3a feKkany, MM 1 15 11 10
TepmiH ciB6H 03UMUX:
ONTUMAIIbHUI 25,08
L. JLYXe Mi3HIi 15,09
Homep ¢opMynn po3paxyHKy (104) | (104 | (10.4) -
TepMiH BONOro3apsAKOBOro MoJUBY:
ONTHMALHHA 15,08 -
misHii 5,09
3MiHa 3amaciB BOJIOTH Y METPOBOMY
HIapi IpyHTy 5 -6 3 -
Ouixysani 3aracy BoIOTH ‘ 20 14 20 -
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TMicns B¥3HaYeHHSA 3aflaciB BOJOTH PO3PAaXOBYETHCA 3POMIYBalbHAa HOpPMa
130JIOrO 3apAnoBoro nonusy. HaliMeHlla BOJOTOMICTKiCTH cTaHOBHUTH 180 MM.
‘Togi 3pomryBanbHa Hopma 6yne 180 MM — 20 MM = 160 MM — 1600 M’/ra Tpu
ONTUMATLHOMY TepMiHi ciB6u Ta 180 MM —14 MM = 166 MM aGo 1660 M/ra.

Ipukian waBeaeHO MIA PO3paxyHKIB Ha KOHKpeTHOMY moji. Skmo
pO3paxyHKH BHKOHYIOTHCA Il TEPUTOPii 0bNAacTi, To BOHA BHKOHYIOThCA s
JIEKIIBKOX ITYHKTiB.

5.5.2 Meroa nporso3y HopM 3poLIeHHS 3€PHOBHX KyJbTYp HA
BereTaniitnuii nepion ‘

ITporuo3 HOpM 3pOLIEHHS O3UMO{ IUIEHHI CKIIAJA€TbCA BOCEHH, MeEpej]
ciB60X0 1 mOTiM yTOuHIOETBCH. [IpOrHO3W HOPM 3pOUIEHHA SPHX KyNbTYp
CKNaJal0ThCs PAHKBOT BECHH ITiCHs NepIloro BU3HAUeHHs 3anacis MPOAYKTHBHOI
BOJIOTH.

3pomysani Hopmu (N) Ha Bererauiiinuii nepion po3paxoBylOTbCs sk
pisHans Mik cymapHHMH BuTparamu Boau (), sAki 3abe3neqyioTh OTPUMAHHS
ypPOXalo 1EBHOT BENTUYUHHU Ta CyMapHAMH BHTPaTaMy BOAM
(Q)) y npupoaHuX yMOBaXx:

N=0-0 (5.15)

CyMmapui Butpatd Boau ((J) y NpPHMPOAHNX YMOBAX BH3HAUAIOTHLCS sIK
KiIBKICTh BOAM, L0 BUKOPUCTOBYBANACh POCTHHAMMU 3 METPOBOI'Q LLIAPY YPYHTY
1a nepion ciBba — BockoBa cTurnicTs (W) — W,) 1moc onaau, ski BULIAnH 3a neii

vac (X):
Q=W -W)+ X (5.16)

MeToj|, 3aCHOBAHO Ha 3ANENKHOCTI BPOXKAIB 3EPHOBUX KYJILTYP Bill Takux
dakTOpiB: CyMapHHX BUTpaT BOAM 32 BereTalilinunii nepion (puc. 5.11).

IMpu pospaxyHkax ONTUMANLHAX HOPM 3POIUCHHA 33  MAaKCHMAibHO
BHCOKMi1 BpoOXaii 3ePHOBUX KYJILTYD NPUAMAETHLCS CCPEHIN 13 MAKCHMANLHUX
ypOXaiB, fKi OTPUMAHI 32 BUCOKOT ArPOTEXHIKHU, BIACYTHOCTI 34CONEHHS YPYHTIB
Ta FKOOKOro 3aNAraHHs IPYHTOBUX BOA.

Sk BuAHO 3 puc. 5.15 (a, 6) Ans OTPMMaHHA BUCOKHX BpOXKaiB HeoOXiaHO
BJI% SpOi MIEHUIL Ha TSHKKUX TpyHTax 420 MM BOAM, Ha Jierkux — 460 mMm: ans
KYKYPYA3U HA TSKKUX IPyHTax —~ 475 MM BOAH, As 03MMOT NIIeHANI Ha MiBAMI
Ykpainu — 500 MM Bonu.

Ha MOMeHT CKNaiaHHs NPOrHO3y HOPM 3POUIEHHA GAKTHUHO BIIOMI TiNbKH
3anacd NPOAYKTHBHOI BOMOTM Ta cepelHi GaraTopidudi CymM oilagiB 3
Beretauliiiuuii nepioa. Cyma onanis NoTOYHOro poKy BH3HAYAE€ThCH BHECCHHSIM

13*
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MompaBku [0 cCepeAHboi 6araTopiuHOi CyMH 3a CHHOMTHUHMM HPOINO3IOM
IOTrOAH. .

Takum 4uUHOM, HOpMd 3powserns (N;) Ha Bererailiiinuii rnepiof
PO3paxoByIOThCA:

NI=N0“(WI‘”/(:)*(X1"/YQ) (5'7)

ne N, — cepenns 6aratopiuHa HOpMa 3pOLICHHS, (O HeoOXiAHa Ut OTPUMaHHS
MEeBHOTO BPOXKalo;
W, — 3anacu npoJlyKTHBHOI BOJIOTH HaBeCHI;
W, — cepenui GararopidHi 3anacH NPOAYKTHBHOI BONOIM HAaBECHI;
X, — cyma orajiis, U0 O4iKY€EThCS BiZ CiBOM 10 BOCKOBOT CTHINIOCTI;
X, — cepesins GaratopivHa cyMa Onamis.

60~ a)

0+

60

a KYKYVPYA3H. 1/Ta

301

Bpoxait 3epn

T

40

3y

Ay

.0‘
- 1 L1

‘}mm /500‘ em 2500 aaw .mo 4000 4500 5000

Bpoxaif 3epHa spoi MIeHALI. /T2
3
1

3
Cno)lmaanml BOJIOrH, M /Ta

Puc. 5.15 — 3anexHicts sposato apoi muennui (a) i kykypyasu (6) (y) sin
CMOXKHUBAHHA BOJIOTH 32 BererawuidHuil nepion (x).
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Po3paxopani HOpMH 3poIIEHHA € Hali6inpIl iMOBipHHMH, 60 po3paxoBani
3a cepefHIMU GaraTopidHUMU AaHUMH. Pa3oM 3 THM MOXHa TakoX po3paxyBaTu
HOPMH 3POIICHHS Oyap sKoi 3a6e3r1equocri, TO6TO, NPOrHO3YBaTH MOTpeldy
Ci/IbCHKOTOCTIOIAPCHKHIX KyJBTYp Y BOAi y pi3Hi pokH (4K y cyxi Tak i y Bojiori).

Jas  cknamaHes npomoaua HOPM  3POLICHHS nepHoi 3abe3rnedyeHoCTi
HeoOXi/{HO 3HAaTH NOBTOPHICTh THX 4M {HIIMX CYM OMaJiB 3a nepiof BereTauii Ta
3anacy BOJIOTM Yy IPYHTi Ha JarTy BOCKOBOI CTHIIOCTi. Taki BeJH4HHH
OTPUMYIOTH i3 HoMorpaM (puc. 5.16).
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Puc. 5.16 — 3abesneuenictb (%) pisHOl KiNbKOCTi omajiB 3a mepion
BereTauii Apoi nieHun;.

Hpuxaad. PospaxysaTn HOPMH 3pOLICHHA Apoi mueHuli y 2003 poni
y pafoni cramuii Onekcanapibka XepcoHcekoi obnacti. IpyHT Taxko
TTIMHACTHH 4YopHO3eM. Jlata cknamanHs nporHosy 20 Gepesus. Hailimenma
BonoroMicTkicts — 180 Mm. PospaxyHku kpalle BUKOHYBaTH B Taba. 5.14.
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Tabmans 5.14 - Tpuknaj po3paxyHKy HOPM 3poILeHHs Spoi NIIEHHIL
PHICIAN POSPEXYHKY HOPM 3p P Tabmuus 5.15 — 3mina 3anaciB HpoOXyKTHBHOI BOJIOTH Ha 3pOLIyBaHHX

HOJAX B 3a7€XHOCTI Bifi MOYATKOBMX 3amaciB BOJOTH
3anacu sonoru y | Cymapai Burpary Bogu (MM) B |  Hopmu (W), cepenrsoi TemmepaTypH NOBITps (t) Ta cymu
Hopmu wapi 0 ~ 100 cM yMOBAX PUPOIHOTO 3pOoLIEHHs onazis 3a fekany (x)
3pOLUEHHS 3BOJIOXKEHHS (/ra) . Ilap ) , Howmep
Ha BOCKOBY |3 23 Bpoxalt Tepiox Bererartii IPYHTY, PiBHSHHA 3B’ H3KY piBHA-
cin6y | crurmicts | IpyHTy | paxysok | mM | M*/ra | Buc. mom. ™ _ HHA
Cepenni 3270 ___ ¥ipa muleHHUA, JIETKi IPYHTH
Garatopiumi | 110 | 13 105 | 92 l197]1970 | . 1270 Cisba — puxix y|0-20 |Y=0.052W,-0,11t+0,133x+ 1,893 |(5.19)
OuikyBani 3a 2050 TpyOKy 050 |VY=-0,063W-0,16t+0,37x+3,80 |(5.20)
IIPOTHO30M 135 13 140 92 {232{2320 1050 0-100 |V =-0,04W,-0,07t+0,56x +2.77 | (5:21)
Yrounenus 2135 Buxin y tpybky —{0-50 |V =-0,07W;-0,27t+0,44x+5,27 (5.22)
TIPOTHO3Y 130 3 122 92 214 | 2140 1125 MoJsiouna cruinicte | 0-100 | Y =-0,07W,-0,42t + 0,58x + 9,09 (5.23)
Monoysa cTurmicTs | 0-50 V =-0,04W-0,10t + 0,44x + 1,76 (5.24)
— BockoBa cTuraicts | 0-100 | ¥=-0,04W,-0,08t + 0,53x + 1,47 (5.25)
5.5.3 Ilporuo3 onTHMaJILHHX TEPMiHIB Ta HOPM NMOJIHBIB OCHOBHHX Baxki rpysT
3epHOBHX KYJbTYp Cisba — BuUXiA y | 0-20 Y =-0,03W,;-0,06t + 0,20x + 0,84 (526)
TpyGKY 0-50 |V =-0,03W;-0,11t+0,41x-1,99 [(5.27)
MeTos NporHo3y ONTMMATEHHX TEPMiHIB Ta HOPM HOJHMBIB 3aCHOBYETECSH 0-100 |V =-0,02W,-0,04t +0,01x + 1,11 5.28) |
Ha cyuacHilt Teopil mepecyBaHHs BONOIH y IpyHTi i il JOCTYIHOCT] pOC/IHHAM, a Buxin y tpybky —|0-50 |V =-0,05W;-0,02t +0,71x +0,04 (5.29)
TAKOXK H& BHABJICHMX 3aKOHOMIDHOCTSX BUTPAT BOXM i3 3POMIYBaHHX MOMIB 3a Mofo4Ha cTuriicTe | 0-100 | Y =-0,03W,-0,13t + 0,01x + 1,27 (5.30)
PI3HHX YMOB IIOTOIH. Monoyna cturiicts- | 0-50 | Y =-0,04W;-0,14t + 0,56x + 2,71 (530
BcranoBneHo, o Ha#OiTbIN PYXIMBOIO T2 TOCTYMHOIO POCIMHAM € BOJOTa, BOCKOBA CTHIIICTE [ 0-100 | V=-0,04W-0,18t + 0,85x + 3,69 | (5.32) |
IO 3HAXOAUTHCS Y TPYHTI [IOBEPX PO3PHBY KamiiApiB. SIKIIO BOAOriCTh Y IPYHTI O3umMa mueHHus
jpocdArae uiei Mexi, TO pyX BOOH Mijfl Al€l0 KAMUMAPHMX CMA 3aKIHYYCTHCA i Cisba — 3-Tifi nucrok | 0-20 V=-0,44W,-0,006t + 0,25x + 0,97 (5.33)
POCIHHH HOYHUHAIOTh 3a3HABATH HECTayy BOJIOTH. 050 Y =0,02W-0,02t + 0,42x + 0,57 (5.34)
3a naHWMM OUIBIIOCTI JOCIHINHHKIB MeXa, 3a SKOT POCIHMHH 333HAIOTH 3-Tiii JIHCT ~10-20 Y =-0,03W,-0,04t + 0,41z + 0,76 (5.35)
Hecrauyy BOJM CTaHOBUTh npuOimsHo 70 % HaiiMeHWIOl BonoroMicTkocrti. KyI{iHHs 0-50 | ¥=-0,02W,-0,07t+0,77x + 0,91 | (5.36) _
BunstkoM € TiNBKM Iepiox 03piBaHHA 3€pHa, KOMH JyiA  3anobGiraHHs Bianosneuns 0-50 ¥=-0,03W-0,08t + 0,36x + 1,38 (537N
MOIKOIKEHHIO  HAaCiHHA rpubkoBuMH  xBOpoGaMu Ta  3abe3neueHHN pererauii — Buxig y [ 0-100 | ¥Y=-0,02W-0,12t + 0,61x + 1,90 (5.38)
CBOEYACHOI'0 BHCHX2HHA 3€PHA Ha KiHellb BOCKOBOI CTHIIIOCTI, 3aI1acH BOJNOTH y TpyOKY
IPYHTi y MeTpOBOMY IlIapi He MOBHHHI MepeBUIyBaTH 40 MM. Buxin y T1pybxy —|[0-50 V=-0,03W,-0,16t + 0,39x + 1,92 (5.39)
3miHa 3amaciB MPOAYKTHBHOI BOJSOLH HAa 3pOUIYBaHHX 3eMisX (y) KOJIOCIHHA 0-100 | ¥=-0,03W,-0,24t + 0,50x = 3,86 (5.40)
PO3PaxoBYETHCA B 3BANEKHOCTI Bifl 3anaciB BONOTM Ha [OYATOK MEpPioiy Kosnocinas ~|10-50 | ¥Y=-0,05W-0,14t + 0.75x + 2,35 (5.41)
pospaxyHky (W), cepenHboi TeMepaTypu nosiTpsa (f) 1a cymu onazie (x) 3a MOJIOYHA CTHFHICTh ]
PiBHAHHAM BHIVIAAY: Kykypynza, JieTKi IDYHTH
Cigba — nouarok | 0-20 ¥=-0,53W;-0,06t + 0,18x + 1,47 (5.42)
V=aW +bt+cx+k (5.18) pocry crefna 0-50 | V=-0,06W,-007t+092x+136 [(543)
Houatok pocty | 0-50 V=-0,06W-0,17t +0,33x + 4,2 (5.44)
Jns  GaraThoX CiNbCHKOrOCMOZApCHKMX KYJBTYP pO3paxyHOK 3amacis crebna — nBiTiHAg 0-100 | V=-0,06W,;-0,21t+041x+57 1(5.45) |
MPOJAYKTHBHOI BOJIOTH Ha 3POLIYBAHHMX NOJSX BUKOHYETHCH 32 PIBHAHHAMHU 3 Ipitiuns — Bockosa | 0~50 | ¥V=-0,05W-0,12t + 0,35x + 2,5 (5.46)
BU3HAYEHUMH JI{TEPHEMH Koedinientamu (tabi. 5.15), o otpuMaHi a0 pizHux CTHIJIICTh 0-100 | V=-0,04W-0,02t + 0,26x + 0.4 (547) |
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THIIIB IPYHTIB Ta pi3HHX MiK(asuux nepioais po3sutky. Li piBHAHHSA OoTpHMaHi
BHACJIIOK eKCIIepHMEHTAIBHUX A0CIIIXKeHb 0aratbox aBTopiB. Jlia cripouieHHs
PpO3paxyHKiB 3a piBHSHHAMM Tabu. 5.15 nobyopani rpagixu (puc. 5.12 — 5.13).
Ha pucyHkax Ha oci abcuuc posrairoBaHi 3HAYCHHS 3aIaCiB MPORYKTHBHOL
BONOTH Ha TIOYATOK PO3PaXyHKY, IO OCi OpARHAT — CyMH OnaliB 3a 100y abo 3a
nexay. Y noni rpadixis noxusi ninii BiAnoBixAOTH 3MiHaM 3amacis BoJOrY 3a
o6y, un pexany. [lonmpaBku Ha TeMIepaTypy UOBITPS PO3PAXOBYIOTHCA AMNS
KoxHoTo rpadika okpemo.

HopMa KOXHOTO IOTMBY pO3PaXxOBYeThesl fK PI3HUIA MK BEPXHBLOIO
(3Havewns HB) Tta Hwkuboo (70 % HB) mexero. Ilpu usomy Takox
BpaxoBY€ThCH IIHOMHA NPOMOYYBAHHS IPYHTY, fAKa 3a/IeKHTh Bl MMUOuHMA
IponMKaHHA KopiHHa pocaud. Halgactime ne map 0 — 100 oM.

Bpaxosyiodn 1e, AN8 3€PHOBUX KyABTYp INpM CKNaZaHHI IIPOTHO3Y
OUTHUMAIBHHAX CTPOKIB Ta HOPM MONUBIB KOPHCTYIOTHCS TTOMOKEHHIMN:

— JaTa Ta HOpPMa IIONHBY BCTAaHOBNIOETHCH B 3a)leXHOCTI Bia rnmbuuu

IIPOMOYYBAHHS [PYHTY;

-- 332 BEPXHIO MEXY 3BOJIOXKCHHS INA TSKKHX TPYHTIB TNpHiiMaeThes
3HA4YEeHHS HalMeHINol BOJIOrO MICTKOCTI Y MM MPOJAYKTHBHOI BOJIOTH;
Ul JIeTKHX IPYHTIB — HaliMeHIIIa BOJIOFO MICTKICTB 301bly€eThcsa Ha
30 — 40 mm;

-~ HIDKHBOIO MEXKEI0 3BOJIO)KEHHSA BBAXAECTHCHA BenuuuHa 70 % HB,

-~ BATPATH BOIOTH i3 3pOIYBaHUX IOJIiB JOCHTh IHTEHCHBHI | 3anexarts Bif
3aI14ciB BOJIOTH y TPYHTI Ha [OYaTOK PO3PAXyHKY Ta YMOB IOTOAH, TOMY
3arack BOJIOTH PO3PAXOBYIOTHCS He 3a JeKajaMH, a 3a IT ATHICHKAMH |
JlaTa NOJIMBY pO3paxoBYEThCH 3 TOYHICTIO A0 oaHiel A00H.

HeobxiaHi 115 po3paxyHKiB BIOMOCTI Ha MOMEHT CKIAJ@HHS HPOTHOZY
OTpHMyIOTh 13 indopmanii arpo- Ta TiIPOMETEOPONOTIYHHX  CTAHLH.
Temnepatypa noBiTps Ta OMagd BU3HAYAKTHCH I3 CHHONTHYHOIO TPOTHO3Y
noro i, abo 3 arpoKiMaTHYHMX OB AHHKIB.

ITpuxknad PospaxyHOK 3amaciB BONOTM, HOPM Ta TEPMiHIB 3pOLICHHS
03uMol MINeHHL HaBoasThCs y Tabu.10.6. Jata cknafadus nporuozy 30 kBiTHs,
TPYHT TSXKHH CyrnunkoBuif uopHosem. [Ilap rpyrty 0 — 100 oM. Bepxust Mexa
3ponoxeHHs 180 MM, riokug — 80 MMm.

[Tpu HabnukeHHi O TepMiHIB IONUBY Y PO3paxyHKH BHOCSTH MONPABKH
Ha MUHYJi YMOBH TOTOMH 33 QaKTHYHMUMU AAHUMM O TEMITEPATYPi TIOBITPS Ta
onagax.

Cnig BpaxoByBaTH, 10 Ha TSXKKHX IPYHTaX BUTPAaTH BOJAM BijtOyBalOThCH
noineHime, Hix Ha Jerkyux. ToMy KinbKicTb MOMMBIB Ta KLILKICTH 3poluyBaHot
BOAM OYAYTH 3HAUHO MEHLUHMH .

Merona po3paxyHKy HOPM Ta TEpMiHIB MOMUBIB OpHiaTHA TiNbKU A7
paiioiis 3 IUOOKUM 3aNATaHHAM IPYHTOBHX BOA.
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Tabnuns S5.16 — Ilpuknag cknafaHHs HOPM i TEPMIHIB MOJMBY 03UMOL

TUEHAL|,
IToxa3Huk 1-5V 6—-10.V |11 151V | 16-20.1V
Cepenns  TeMnepatypa
TIOBITPS. 10,3 12,6 14,3 18,1
Onaan, MM 4.8 0 0 0
®a3a po3BUTKY Buxia y Tpybky
30.1v |
Homep piBHaHHA ana
PO3paXyHKY IMIHH
3anaciB BOJIOTH (1033)
3MiHa 3amaciB BONOIH,
MM -12 -16 -14 -20
3anacu BoOJOTM Ha
KiHEUb [’ STUACHKH 130 114 100 80
Jiata nonsy 21y D
| Hopma nonusy, (M/ra) | 1000 I L \
14— 5-1527
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6 Oninxa arpomMeTeopoIOriiiNX YMoB 3pOCTRHAS Ta NPOrHO3
BpOXal0 JIH0HY-AOBrYHHIO

Jlbon mae maiibGinmemi mocismi muomwi y ueHTpi €sponeicbkoi Teputopii
Pocii (32,0 %), y Binopyci (19,9 %), B Ykpaini (16,6 %) Ta ITisriunomy 3axoni
Pocii (15,5 %).

PospizHs€ThCA ABa HaibinbIl NOMMpPEHi B JIbOHY — JBOH-HOBrYHEh Ta
NBOH — KyapsuL. JIboH-A0BryHellb BUPOIIYETLCS AK ONAHO-NPAIMBHE KYIETYpa,
IBOH — KyAp'sil — sK oiiliHa. IInomi nociBiB JbOHY — Kyap'aury HesHawmi y
NOPiBHSHHI 3 IVIOLIAMH [OCIBY THOHY-AOBIYHUIO.

JILoH-ROBryHens BHPOILNYETHCA I BUPOOHHIITBA JILOHHHX BOJIOKOH, fIKi
3aCTOCOBYIOTBCA Y TEKCTHJLHiM TPOMHCIOBOCTI, MALIMHOOYAIBHiM, Aas
BHPOOHHLTBA TEXHiYHHX BOJOKOH BHCOKOI SIKOCTi, Ta y KaHaTHOMY
BUPOGHHLITBI.

Hacinns nbony BHpOLIYETECS 11 OTPUMAHHsI BUCOKOTEXHIYHMX MacesT s
XiMiYHOT, MAIMUHOOY XiBHOT Ta Xap4OBOi HPOMHCIOBOCTI.

Bucoxi i crtani Bpoxai 1BOHY MOMUIMBI TiBKH 38 BHCOKOI arpOTEXHiKH
BUPOILLYBaHHS Ta [P BpaxyBaHHI BiATIOBIZHOCTI NMOTOZHHX YMOB TepHTOpil
BMMOT'aM KyJILTYPH 10 YMOB HaBKOJIMIIHEOTO CEpeIOBULIA,

JocmipkeHHAMH  BIVIMBY arpOMETEOpPOJIONiYBHMX YMOB Ha picT Ta
¢dopMyBaHHs npojykTHBHOCTI 3aiimanuck JI.B. Komongka Ta A.A. Auapees [47,
48].

6.1 Ouiinka arpoMeTeopo IO HUX YMOB BHPOULYBAHNS ILOHY
1o Mizkda3uux nepiogax

Ilepioo 6i0 ciebu 0o cxodis. Hocnmigxerusmu JLB. Komouskoi
BCTaHOBIIEHO, L0 JPY>KHA TIOABA CXOAIB JBbOHY TICHO MOB’A3aHa 3 TPHBAIICTIO
nepiony ciB6a — cxomu. 36inbIeHHA TpUBAIOCTI Mepiody 3a pPaxyHOK
HECHIPHATIMBAX arpoOMETEOPONOridHAX YMOB 3MEHIIYE CXOXKICTh HACiHHA
JIbOHY, iHKOJIH y /IBa pa3H B MOPIBHAHHI 3 KiILKICTIO BHCISHOrO NOBHOWIHHOIO
TOCIBHOTO Marepiaily. Braciiiok nsoro rympna nociBy 3Ha4HO 3MEHILYEThCS,
a e, B CBOIO YEPTY, NPU3BOAMTE A0 3MEHIIEHHS BPOXKAK) Ta HOTIPIIEHHS HOro
SKOCTi HaBiTh IIPH YMOBaX NOJaIbIUKX CIPUATIHBAX YMOB BUPOLLYBAHHA.

Cepenns GaratopivHa TpuBaticTs Hepiony cis6a — cxoau cknagae 10 — 12
AHiB. B okpeMi poxu cHoCTepiraloThes 3HA4HI BiAXUICHHS TPHBANOCTI mepiody
Bill cepennpoi BeaHyHHH. ONTHMalbHI YMOBHM I TOSBH CXOMIB JIBOHY
CKJafalOThCA NpH 3anacax NpoLyKTHBHOI Boory y mapi 0 — 20 cM 61u3pKkuX 10
3Ha4YeHb HaiiMenmoi Bonoromictkocti (30 — 50 MM) Ta npu Temneparypi
noBiTpa Bripojosxk 10 nHiB micnd cisdu ve Menme 14° C. 3a takux ymoB cxonm
JILOHY 3’ABNAIOTHECA depe3 6 — 8 gHiB.

Jyxe 4YacTo NpH ONTUMANBHHX YMOBAaX CXONM 3ali3HIOIOTHCA Yepes
YTBOPEHHs IDYHTOBOI KipKH, fKa He Ja€ MOXJIHBOCTI CX04aM TMOABHTHCH Ha
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poBepxHi Ipynty. Kipka 3’ siseTbes nicns iHtencuHuX 31mB (6inbuie 15 mm).
JLB. Komonpxowo [47] BcraHOBIeHa 9iTKa 3aleXHICTE TPUBAIOCTI Mepioay
cinba — cxomu Bij cepennbol TeMnepaTypy noBitps 3a nepmi 10 1i6 micis cigbu
NpPH ONTAMAISHOMY 3BONOXEHHI pyHTY (pHC. 6.1).

JLB. Komouskoio 6yna pospofieHa OuiHKa arpoMeTeOpOJOTiYHUX yMOB
3POCTaHHA JILOHY Nicaa ciB6M 1O NMOABH CXOJIB i pO3PaXOBYEThCA BOHA B
3AIEXHOCTI Bij] TPUBANOCTE LBOTO MEpioy.

stximio TpuBanicTs nepiony meHiie 10 aHiB, To yMOBH OpMyBaHHA CXOAIB
6ynyts ayxe pobpumu. I'ympHa pociuH Oyzfe onTHManbHa, AKIIO BOHA
crasoBUTB 80 —90 % Bij 3aranbHOT KUTBKOCTI BUCIAHOTO HAaCiHHS.

JloGpi yMOBH cHOCTEpIraloTECH NPH TPHBANOCT Nepiody cipba — cxonu
10 — 12 auis, 3an0BineHi — Big 13 10 15 auiB. 36inblIeHHs TPUBANOCTI Hepioay
ciBbGa — macoBi cxomu g0 20 JHIB € IOKA3HUKOM IOraHHX Ta JyXe IOTaHuX
yMOB ¢popMyBaHHA TymuHU nocisy. CXomm myxke 3pilkytoTeca — g0 50 %, a
inoni mo 25 — 30 %.

Ilepiod 6i0 cxodie do ysiminna. Llei nepion € Haibinb BIANOBIAANBHEM
451 (popMyBaHHA BOJTOKHA BHCOKOT AKOCTI, 0COGMBO BiJl yTBOPEHHSA CYBITh 10
uBiTinnA. Sk i y nornepegHLOMY BMMalKy, Ha TPUBANNCTL NEPiOAY BIIHBAIOTL
YMOBH 3BOJIOKEHHSA Ta TEMNepaTypHUii pexum (puc. 6.2).

HaiGinibin cpusT/IMBI YMOBY JI7iSi 3pOCTaHHSA JIbOHY CKIQNAOTHCH SAKLIO
TpUBANIiCTh NEPiOAY CXOIH - LBITIHHA cTaHOBUTL 30 — 45 nnis. Taka Tpupajicrs
nepiojly CROCTEPIracTeCA NpH cepemiii Temnepatypi |5 — 17° C Ta cymi onanis
e menwe 100 mm. Tlpu niasuuendi TemriepaTypu Ta 3MesieHH KibKOCT
omajiB  YMOBM  BHpOLLYBaHHs  3Ha4HO  noripwyloTbea.  Tex  came
crocTepiraeThes i NpU 3HMKEHHI Temnepatypu Huxde 15° C ra 36ineinenni
Kinbkocti onanis Ginbiue 100 MM.

V nepion Big MO4aTKy yYTBOPEHHs CYUBITb [0 MA4cOBONO  UBITilHs
CHOCTEpiraeThes iHTEHCUBHME picT crebes. Tpupanicth Tepiofy 3pocTaHHs
cTeben B 3aIeXHOCTI BiJl arPOMETEOPONOTIYHIX YMOB 3MiHIOCThes Bi 10 10 25
AHiB. ONTUMaJibHi YMOBY Ul IHTEHCHBHOTO PoCTy creben CKiaflaioThes Npu
3anacax NPOAYKTHBHOI BOJOTH He MeHule 30 MM 8 OpPHOMY 1uapi IPyHTY Ta
Temneparypi nositpa 14— 17° C (tabn. 6.1).

3a manumu gocnikedb 1.0. Cusosa [47] npu ONTHMANIBHUX YMOBax
BUPOULYBaHHS BUCOTA JLOHY Y MEPioJl BiAi CXOIB 4O YyTBOPEHHS CYLBITH
CTaHOBUTH 25 % KiHueBoi BRCOTH, a inlti 75 Y% npHpocTy BUCOTH NPHXOAATLCS
Ha 11epioJl Bl yIBOPEHHS CYLBITh /10 UBITIHHS.

Hepioo eid ysiminns do pannvoi Heoemoi cmuzaocmi. Y Nepiof micns
UBITIHHA POCTOBI HpoLeCH Maiike 3aKiH4YIOThCSl, Yy POCAUH TIOYHHAETHCH
dopMyBarHs Ta 103piBaHHS HACIHKA, 2 BOJIOKHO HalyBae TeXHiuHoi CTHIIIOCTI.
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Puc.6.1 — 3anexuicts TpuBaJOCT Tlepioay ciBba — cxoum y AHSX (n) Bix
CepellHbOl TeMmIriepaTypd mnoBiTpsa 3a mnepiti 10 JHiB micis
cisbu (t):
a — 33 ONTHMAIBHOFO 3BOJIOKEHHS [PYHTY;
6 — 3a 3nMBOBUX onafiB (Ginbiie 15 MM)
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Puc. 6.2 — 3anexuicTh TPHBANOCTI MEPioy CXOAH — LBITIHHA NBOHY (n)
BiJ cepeNHBOi TeMIepaTypH 3a nepioa (t) Ta cymu onaais (x) (
y noni rpadixa TpUBaNicTh nEpiofy y JHAX)
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Tabmuus 6.1 — 3amexHicTs TPUBANIOCTI HEpiOy MOYaTOK YTBOPEHHS
CYUBiTh — UBITIHHA BiJ 3a11aciB MPOXYKTUBHOI BOJIOTH Y
mapi 1pyHTy 0 — 20 cM (W) Ta cepenHboi TeMIepaTypH

pospaxynky (W), cymu onaiis 3a gexamy (X) Ta cepemHsOl TeMNepaTypH 3a
nexany (£). PipHAHAA GyTH po3paxoBaHi JUIsS ITOJIB 3 CYTTIHHKAMH Ta CyMillaHHX
nosis no MixkdasHUX nepionax:

a) CXO/IM — YTBOPEHHS CYLIBiTE

cyrmunkosi | W =0,81% +0,20r - 0,75¢ +11,72 map 0 -20 cM (6.1)
[PyHTH W =091 +0,36r — 0,78 + 6,31 0-50cMm (6.2)
cymiliaHi W =0,79% +0,22r - 0,03¢ + 1,01 0-20cMm (6.3)
TPyHTH W = 0,86/ +0,54r — 2,83t + 40,06 0-50cMm (6.4)

HoBiTps (t)
Cepenns 3anacy NpOAYKTHBHOI BOJIOTH, MM
TeMmeparypa | 5 10 |15 | 20|25 30 |35 |40 [45 |50 |55
NOBITpA
14 17 118 |19 [20 | 21 [23 |23 |24 |24 (25 | -
16 15 (16 |17 |18 19 120 2t 22 122 123 |23
18 14 [15 16 |16 17 |18 |19 |19 20 21 |21
20 12 113 {14 |15 16 [17 |17 |18 [18 ‘|19 |20
22 11 12 | 13 |14 15 {15 |16 17 |18 |18 |i8

Tpusayicth Nepioxy LBITIHHA — paHHs XOBTa CTHIVIICTH 3HAXOAUTHCHA Y
TicHil 3aeXHOCTI BiZl yMOB TeIuio- Ta BOMOro3abe3neyeHoCcTi AKa BUPaXKAEThCH
3HAYEHHAMM CepeAHBOi TeMIlepaTypH MOBIiTpA Ta CyMOIO ONajiB 3a mepion
(tabm. 6.2).

Tabnuus 6.2 — 3ayexHICTh TPUBAJIOCTI Mepiofy UBITIHHA — paHHs KOBTa
CTUITICTDb JBOHY Bill cepeliHbOl TeMIlepaTypH MNOBITps Ta

6) ouaToOK YTBOPEHHS CYLBITh — LBITIHHA

cyrnuukosi | W = 0,66/ +0,36r — 1,10t +17,70 map 0 —20 cM (6.5)
TPYHTH W =0,78W + 0,42r —- 2,261 + 35,36 0-50cm (6.6)
cymimari | W = 0,820 +0,35r — 0,74t + 3,85 0-20cm 6.7)
IPYHTH W =0,85W +0,61r —1,07¢ + 5,56 0-50cMm (6.8)

CYMH OM1a1iB

Temnepatypa Onapu, MM

TIOBITPS 20 140 |60 |80 |100 |[120 [140 !160 |180 |200
14 32 |33 {35 [37 [38 |39 [42 (43 |45 |46
16 29 (31 [33 134 |35 |37 139 |4 42 |43
18 26 |28 [30 |31 |33 (34 (36 (38 [39 |41
20 23 |25 (27 |28 |30 |31 33 {34 |37 |38
22 20 (22 |24 |26 [27 |29 |30 (32 |34 [36

OnTuManEHHMA YMOBaMH B eH Nepiojl € CepeHs TeMNepaTypa noBiTps
2C — 22° C Ta cyma omagis 20 — 60 MMm.

6.2 Pospaxynok 3anaciB npoxyxTHBHOI BOJIOrH HA MoJi 3 nocisamu
JIbOHY

binbma 4YacTHHAa KOPIHHA JbOHY PO3TallOBaHA y wmapi IpyHTy 0 — 50 cm.
ToMy BemmvMHA 3amaciB HPOXYKTHBHOI BOJIOTH y INapi MEIIKAHHSA KOPIiHHA €
OJIHHUM i3 BHpilIAIBHUX (akTOPiB HOPMYBaHHS BPOXKAIO BOJIOKHA JIBOHY.

Crnocrepe)keHHs 3a 3al1acaMM BOJOTH MiJ JIGOHOM AyxKe oOMexXeHi, ToMmy
Gynu po3pobiieHi piBHAHHA 3aEXKHOCTI IBKHAKOCTI BHTPAT I'PYHTOBOI BOJIOTH HA
noni nboHy 3a fAexkagy (/) Bil moOuaTKOBHX 3amaciB BOJOTH Ha [OYATOK
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B) micAs UBITIHHA 415 BCiX THIIB IPYHTIB:

W =0284W; +0,58r — 1,141 +10,8 wap 0 - 50 cm (6.9)

Ie W - 3anacy NpoAyKTHBHOI BOJIOTH Ha KiHellb PO3PaXyHKOBOI eKaH, MM;
W, — 3anacu NpOyKTHRHOI BONOTH HA NI0YATOK ACKA/IH, MM;
r — cyMa OmajiB 3a fieKafy, MM;
¢t —cepenHa TeMnepatypa 3a aekany, °C.

6.3 Ouinka BoJyiorozaGezueteHocti NOCIBIB HLOMY T2 NPOrHO3
cepeanboro no obaacri BpoXkaio BoJIOKHA

Bonorozabezneuenictb (V) nociBiB NBOHY pO3paxoByeTbcA AK 1 iHIIAX
CLIBCBKOrOCHONAPCLKMX  KYNBTYpP, K BiAHOWEKHA BeJHYUHM CyMapHOTO
panaposyBaHHs (E) no penvuHHM BHnaposysanocti (E,), (o nphiiMactsea 3a
BonoronoTpedy pociyH) BUPaKeHe y BilCOTKaX! :

==L 100 (6.10)
‘EO

Tlpu BH3HAYEHHi BENMYHHH BHIAPOBYBAHOCTI JIbOHY BMKOPHCTOBYIOTHLCS
Gionoriyni koedinientu, susnaueHi JI.B. Komoubkoro. Boun craHoBnate: y
Mepiofl CXOAH — NOYATOK YTBOPEHHA cyuBiTe ~ 0,53, NOYaTOK yTBOpEHHS
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cyuBith — npiTiHHA — 0,74, nicia UBITIHHA [0 HACTYmy paHHBOI KOBTOL
crarnocti — 0,58.

Bennynna ¢akTHYHOro BAMTAPOBYBAHHA PO3PaxXOBYETHCH 3a CIPOILEHOIO
¢dopmMynoro Boaxoro Ganaucy:

E=(W, +r)-W, 6.11)

Je E — ¢aKTHIHEe BUNaPOBYBaHHS, MM;
W, — 3amacH npogyKTHBHOI BONOrH y mapy 0 — 50 cM Ha MO4YaToK AeKaH,
MM;
¥— CyMa OnajiB 3a JeKany, MM;
W} — 3amacu npoLyKTHBHOI BOJIOTH Ha KiHENb JEKalu, MM.

Ilpu BimcyrHOCTi BH3HadyeHs 3amaciB MPOAYKTHBHOI BOJOTH ~ BOHH
PO3PaxoBYIOTHCA 3a piBHAHHAMH (6.1 — 6.9).

Ouinka BonOro3aGesneyeHOCTi JIBOHY PO3pPAaxOBYETBCH SIK BiIHOLIEHHS
BOJIOT03a0€3MEYeHOCTI Y MOTOYHOMY poli J0 BojiorosabesnedyeHocti y
MHHYJIOMY POLii Ta 0 CepeJHBO] GaraTopiuHof.

CepenHs BoorosabesmneveHicTb 3a Mepiof IHTEHCHBHOTO pocTy creben €
TIOKa3HUKOM POCTY TEXHi4HOI HOBXHHH cTeGenr nwody. KpiMm Toro, TexmiuHa
NOBKHHA cTebest JIboHY TAKOXK 3aNeXUTh Bili YMOB 3BOJIOKEHHS nepiony nepen
MOYATKOM {HTEHCUBHOTO pocTy cteben (3a 1Bl nexamu).

J1.B. Komoupkow 6ynu po3pobneHi crarucTvdHi 3afeHOCTi TEXHIYHOI
JIOBXUHY JBOHY (1) Bifl CyMH onafiB 3a JBi Aekaiy 0 NOYATKy iHTEHCHBHOIO
pocTy creben (x) Ta cepesHpol BoaorozabesnedeHocTi Lporo mepioay (V):

a) uIs CyMH onafiB MeHine 30 Mm

y=0,002V + 0,312 +25,88 (6.12)
6) nns cymu omnaais 30 — 60 MM

»=0,0014V + 0,45V 2 +39,15 (6.13)

B) U1 CyMHM onafiB Ginbie 60 MM
y =0,0063V + 1,45V2 -0,46 (6.14)

BenuuuHa BPOXKAIO JILHAHOIO BOJIOKHA 3HAXOLHTHCS B TICHOMY 3B 3Ky 3
TEXHIYHOIO AOBXHHOIO cTelelL.
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6.4. TIporHo3 Bpokaio BOJIOKHA JbOHY-A0BTYHIIIO

IlporHos Bpoxawo JbOHY JUid OCHOBHMX palioHiB BHpOUIyBaHHS
pospobnenuit O.0. Anppeesum [48]. 3a ocHOBY MeTony MpOrHO3Y B3STI
3QIEKHOCTI BpOXaAIO JILOHY BiJl cepe/HBOi 1o obnacTi IyIUMHH POCITHH Ta
cepeaHpoi 10 06/1aCTi BUCOTH POCAMH Ha MOMeHT 36MpaHHs. IIporHos nowinsHo
CKJIAAaTH Micis UBiTiHHA, To6TO 32 30 — 40 AHIB 1O 36HpanHs.

Po3paxyHok BpoaliHOCTi JTbOHY () BAKOHYETBCS 33 PIBHIHHAMM:!

1) ans BCix COPTiB NbOHY 3a rywHHK pochul 700 — 1500 pocnus Ha M” (m)
Ta BUCOTH pocsnH 45 — 102 cm (k) Ba naty 30upaHHs

3 =0,005m + 0,84k — 11,736 (6.15)

2) A cepeIHBOCTHIIMX COPTiB npu rymuHi 1500 — 3000 pociun Ha M’ Ta
BHCOTI 42 — 95 cM

y=0,001m + 0,193 - 6,007 (6.16)

3) ans MiBHLOCTUTAMX COPTIB NPH rywMHI pocanit 1500 — 3000 pocnun na
M’ Ta BUCOTI Ha JaTy 3oupanss 60 ~ 115 cm

y=0,002m + 0,234h - 10,4 (6.17)

Jins po3paxyHKy OYiKyBaHOro BPOXAlO BOJOKHA NLOHY HEOOXIIHO 31aTh
BHCOTY Ta FYLOMHY NOCiBIB Ha aty 30upaHss. [lis BU3HAYEHHS FYLIRHK POCITHH
Ha 30UpaHHA BUKOPHCTOBYETLCA popMyJia:

m=0385m_ +156 (6.18)

e m — TylMHa poCuH Ha 30upanns;
m, — TYIHMHA POCAHH Ha dazy cxonis.
BucoTa pociinH Ha aary 36upatng po3paxoByeThes 3a GopMynoto:

h=fh + h, (6.19)

Ie i — BUCOTa POC/IUH Ha 30upanus;
Ay — BHCOTA POCIHH Ha KiHeub KAy PO3PAXYHKY;
f— norenuiitno MoxanBHH (3anuunKoBuii) BiHOCHMIA BpHpicT.

Jlnst pospaxyiiky fO.0. ARIPEeB BUKOPUCTORBYE PIBHANNA 3 BPaXyBaHHAM
BHCOTH POCITMH Ha KiHElh PO3PAXyHKOBOI AekaaH. SIKIO BHCOTa POCANH Ha
KiHelb JeKaj¥ Po3paxyHKy cTanosuTs 4 — 20 cM, TO f po3IpaxonyeThes 3a
PIBHSHHAM:
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f=-0,898h, +0,032b+17,702 (6.20)

sxuio b, =21 - 40 oM,
f=-0,091h, +0,005b + 4,299 (6.21)

AKkmo h, =41 - 60cwm,
f=-0,026h, + 0,08 +1,587 (6.22)

AKIo b, =61 -80 cm,
[ =-0,006h, +0,0825 +0,37 6.23)
skino b, = 81 — 100 cm,

f=-0,0081h, +0,0103b + 0,124 (6.24)

ae b — BigHOCHMH NiHIMHWH NPUPICT 32 NonepeHIo JeKany, AXHH BH3HAYAETBCA
3 BUpa3y:

b= (6.25)

Be A ,.;p— BUCOTA POCTINH Ha KiHelib HONepe/iHbLOl TeKa/Iu.

OuixyBannil cepexnift mo ofsacti Bpoxkali BONOKHA JBOHY TaKOX
PO3paxoBYETHCA Y BiACOTKAX CepefHBOI BPOKAWHOCTI 33 OCTaHHI IU'ATb POKIB.
Cepenns BpoxaliHicTh 3HaX0/IUTECY 3 TA0N. 6.3,

Texrika CKNAOUHHA NPOSHO3Y BPONCAIO TbOHY — O062YHYIO

Meton 0.0 Anppeesa 103BoNg€ CKIAAaTH POTHO3 OMiKYBAHOTO BPOMKAIO
1O/IeKafHO, MOYHHAOUM 3 (asu Touatky pocry creOnmum (fnuHKa). Ane

Halinanifinimuit mpornos Gyeae ckmagenuin 3a 30 — 40 auiB 0o mouarky
30upanHs. Jii% CKiafagHA TPOTHO3Y BUKOPUCTOBYIOTHCA: BEJIMUMHM: COPT
NLOHY, TYIIMHA POC/IHH HA $a3y CxOIiB, BUCOTA POCAMH HA KiHEUb ACKAIH, KONK
CKJIAJIa€ThCH TPOTHO3, TA BHCOTA JILOHY Ha KiHelp HonepeaHnoi Aekamm. Hns
po3paxyHKy CepelHboro mno obmacti  Bpoxald ALOHY  HeoOXigHo
BHUKOPHCTOBYBATH CMIOCTEPEKEHHS HE MEHINE HIECTH CTAHLH.
3a JaHAMM FYMIMHH pOCHH Ha 1 M ma dasy cxonis PO3PaxOBYETLCA
ryliiHa pocius Ha 30npanus 3a dopmynoto (6.18). IMotim pospaxoByioTscs
3nagenss 1 b. Jlani 32 UMMHA 3Ha9EeHBSMM PO3PAXOBYETHCS BUCOT2 POCHMH Ha
aaty 36upanns 3a Gopmynoio (6.19). Brasani Bemuyunu po3paxoBylOTECS 3a
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JaHUMH KOXCHOI i3 CTaHuili 06/acTi, NOTiM PO3paxoByIOTES CepeliHi 1o obaacti

BENIMYMHH AK CEpeaHi apuMeTHuHi.

Tabnuus 6.3 ~ Bpoxaiinicte BonokHa nnoHy (% cepefHBOro 3a Itk
POKiB) B 3a1€XHOCTI BiZi BACOTH i TYCTOTH CTOSHHSA POC/IHH
niepes, 36upaHHAM

['ycrora BucoTa pocinuH niepel 30upaHHsIM , ¢M
crosuus |42 |44 | 46 |48 |50 (52|54 |56 (5816062 (6466 (68 | 70 ; 72

nalu’

Cepennpoctariai copru (tuny 1288/12 Cairoy, 1-7)

1600 |36]40|44148[51(55/59|63|67[70/74/78 /82,86 | 8% | 93

1800 (38[42]46|50153[57]61]65]69]72[76]80[84 |88 | 91 | 95 |

2000 (4044148 /52)55/59163 (671717478 )02186,90 | 93 } 97
2200 |42]46[50[ 54|57 61]65]69]73]76]80[84[88[92 [ 95 9

2400 |44 |48 (5256|5963 677175 7882 86]90(94 | 97 | i01

2600 |46 |50 |54 58| 61]65]69]73]77/80|84|88/92196 | 99 | 103

2800 [48]52]156(60(63|67]171[75]79(82[86[90 94|98 | 101|105

3000 {50 54[58]62]65[069]73]77]8184]88]92]/96]100] 103 1071

Hpuxnad. Po3paxypary cepenitii no obnacyi Bpoxai nvony. Cnovarky sei
BENHIUHK PO3PAxXOBYIOTLCH Juin okpemux craniiif. Tlotim BU3Hauaiorhes
cepeti 110 00NacTi 3HAUCHHA | POIPAXOBYCTLCA cepeltHii o 0bnacTi Bpoxaii 3a
oaHieto i3 popmyn (6.15 — 6.17). Hpuxnan y 1abi.6.4.

Tabnuus 6.4 — Pospaxynok cepemaboi 06nachoi BpOXaHtioCTI BOJOKHA
JBOHY-AOBTYHLIIO

®akTnuHa indopManis PospaxyHKoBi aHi
] Loipaxynxonl e o
Jlarn nacryny Bucora ,
2 pOCIUH Ha | 2 & @
) [} . .’E -
R nexann | 2 l B |E |EE
N < Q o ] =%
g Y = Ml = |88 2.
= = = T T l N [e] © =
8 Q m g |1 < <
B 1R ¢ Eal g gz - - J g
g & & = g o & w | g & | z =1 5o
o o] ] = 3 =| = = 5 = I g e
g g = a ol & I a s 5 =8 a9
o e ‘E © 2 = o & i S w o =
= P -2 = = = = | a sl g o B
O 5 < =] 18 < 5| .2 z o
) & 3 | g3 g |55
o o by | 8 al O £. 0
el = =~ = 5 =
m '@
% ’E 121V | 26.1V | 26.VE | 1848 | 50 | 70 | 18481 10 ] 1.1 72 79 | 95
a |3
2 |5
B 12
I5*
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Takum 4MHOM, ypoxkaiiHicTs BonokHa y JIbBiBChKill obnacti Gyae 95 % Bin
cepeHboi 32 ocTanHi 5 pokis. Cepenns BpoxaiiHicTs 3a 5 pokis Gyna 3,5 w/ra.
Tomi ouikysanuii ypoxaii 6yae 3,3 wra.
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7 MeToaH NPOrHo3y ONTAMANLHHEX 103 a30THOI0 JKHBJIEHHS 118 36PHOBHX
KyasTyp

EdexrusricTs J06pHB 3HaYHO 3MIHIOETECA 3 POKY B ik B 3ajeXHOCT] Big
ocobauBocTell  arpoMeTeopoNnoriyvHHX  ymoB.  JIOCHIJDKEHHSAMH  BIUIHBY
arpoMeTeopoJIOTiYHAX YMOB Ha BEIHMYMHY M03 JKHBIEHHA 3alManHCh
O.1. Koposin, O.J1. ®enocees 1a 3.A. Hlocrak, M.C Kynux Tta in.[73 — 76].
BoHHM 3anponoHyBaiM 3a KpUTepiii AOLUIGHOCTI 034 10OPHB BHKOPHCTOBYBAaTH
HaliMeHlly npubaBKy 3epHa, BApTiCTh Akoi § nepeBrlllyBala BHTpaTH Ha
aoGpuBa Ta poboTy mo ix BHeceHHIO. BcraHomiieHo, w0 Ha 10 kr aitoudoi
PEYOBHHH a30THHX N00puB epeKTHBHA npHOaBKa BPOXKAIO AN YOPHO3EMHOI
30HH CTAHOBUTSH Oinbime 0,3 w/ra, A HeYOopHO3eMHOI 30HM — 0,2 1/ra.

T'oNOBHUM NOKa3HHKOM, IIO BH3HAYae HEOOXiAHICTb BHECEHHS NOMpPABOK
[0 ONTUMAIbHHX A03 XHBJCHHA, € CyMa OHafiB 32 OCIHHBO-3HMOBHIi Mepiof.
BctanorneHo, uio i3 36iIpLIEHHAM CyME OCIHHIX Ta 3UMOBUX ONAAiB 3pocTae
HeoOXiAHICTh 36U1bLIeHHA ONTHMANBHHX 103 a30THHX A0OpHUB.

KpiM Toro, Takox Gyno BCTAHOBIEHO, IO PO3MIPH ONTMMAILHUN 03
106pHUB TaKOX 3aeXaTh Bill TOro, Ha AKUX NOJMX MociAHi KynsTypu. Ha nonsx,
I NociBM npoBeleHi no 3aiiHsaTux napax abo HenapoBHX MOMEPENXHMKAX, JO3H
SKHBEHHA BHUWI, HX HA NOCIBAX MO YMCTHX Mapax.

OntuManbHi 103W a30THUX AOOpHB A/ KyJbTYp, HOCIAHHX TO YHMCTHX
Tapax, Ha NOAAX Michs TPaB i Ha MOAsAX, e BHOCHIMCH opraHiumi ao6pHBa,
3HAYHO MEHIUI, HDK MO 3aiHATHX Mapax aGo Mo HEMapoBHX MoNepeHUKax.

Ockinekn nepiog moyatky nojiposux pobir Ha EBponeiichkiit yacTuHi
CH/I B pisnnx paiioRaXx pi3Huii, TO Nepio] BpaxyBaHHs ONajiB 3a XOJNOXHY MOpY
POKY Tek HEOJHAKOBHH.

Jlns HEuOpHO3EMHOI 30HM ONAJM BPAXOBYIOTHCHA 3a NEPiOf A0 Mepuioi
BeCHsHO{ ieKa/1 3 Temmepatypoio nositps 5°C. Jns nicocTenoBux Ta CTenoBRx
paiioHiB 3 BHITYXK€HMMH 3BHYAWHHMHM Ta NiBACHHUMH 4YOPHO3EMaMH OMNajH
BpaXOBYIOTbCA 1O Ci4eHb.

Tlpu cknanaHHi NPOrHO3IiB 703 XHBJIEHHS PO3PAXOBYIOTECH TONPABKH Ha
HOPMH a30THUX JA0OpHB, fAKi BCTAHOBIIOIOTECSH arpoXiMiYHHMHK nabopaTtopismu
JUTSL TIOJIB 3 Pi3HUMH TPYHTaMH.

O.I1. ®degoceesum ta 3.A. llloctak 6ynn no6ynoBaHi rpadiku 3anexHocTi
BeJMMHH DOMPaBOK HAa HOPMH a30THHX JOOpHB JAns pi3HMX perioHiB
€pponeiicbkol wactunn CHJL a5 apux 3epHOBUX KyabTyp (puc. 7.1 a, 6, B) Ta
o3aMHX KynsTyp (puc. 7.2 a, 6; 7.3 a, 6). Ha puc 7.1 Bkasani nonpaeku 1o
BCTAHOBJIEHHX HOPM a30THHX A0OpMB miA Api KyJBTYpH B 3aNeXHOCTI Big
Pi3HHX crioNy4eHb ONajiB 33 NEPIOJ] 3 CEpIHA A0 NEPEXOAY TEMIIEpaTYpH Hepe3
5° C pocen# (X) Ta Bij JaTH epexony TeMIepaTypH MOBiTpa yepes 5° C BoceHH
1o nepexoxy ii yepes 5° C nasecHi (y). Ilo puc. 7.2 ta 7.3 po3paxoByroThCa
TIOTIPaBKM JI0 BCTAHOBJIEHHX HOPM a30THOTO )KMBJICHHSA HaBeCHi Ta BIITKY A1s
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o3uMux KyJbTyp. CyMma onafiB po3paxoBy€eThCs 3a Ti XK Mepiofn, Wio i 1S Apux
KYJBTYD.

Ha puc. 7.1 - 7.3 BuAiNeHO 4OTHPH 30HH Pi3HHX CIONYYEHbL OCIHHIX Ta
3UMOBMX OMNAaAiB. SIKIO JaHi MO cyMaxX ONaAiB MONMAjAlOTh y TEpHIy 30HY
rpadikiB, TO KiNbKicTb onafiB Gyna HegocTaTHs i JoOpUBa He BHOCATHCAH. SIKILO
HO KiNpKOCTi omafiB Todka MONajac B APYTY 30HY, TO BCTAHOBICHY HOPMY
no6pHB 3MeHIIyIoTs Ha 40 — 50 %. Ilpu nonagaHHi TOYKY CyMHM ONAAIB B TPETIO
30HY BCTaHOBNEHa HOpMa J0OpHB He 3MiHIOEThCA. SKUIO KiABKICTH ONMaAiB Ha
rpadikax fomagae B 4eTBEPTY

Axmo po3paxyHOx a30THHX moOpHB HeoOxiguuil pasime - Bka3aHHX
CTPOKiB, TO KO CYMH OMaJiiB Ha JieKaJy PO3paxyHKy HOHAETHCA CyMa ONnajiB 3a
JBi-TpH HONepeRHi AeKaay.

Meron po3paxyHKy H03 @30THOTO JKMBICHH MOXE BHKOPHUCTOBYBATUCH
U1 OKpEMHX TOJIB i JIs TepUTOpiii paiioHiB Ta oGnacrei.

7.1 BetaHoB/IeHHS! ONITHMAJIBHHX /103 2a30THOTO XKHBJICHHS 1N Api
3epHOBi KYJbTYPH

Heuopuosemna zona  €eponeiicokoi wacmunu CHJ/ Tlpu crrapanmi
Nporeo3y Ha Uili TepHTOpil KiNBKICTH ONMajliB po3paxOBYEThCA 3a JAHMUMH
cmocTepeskeHkb 110 CTAHIIAX, PO3TAIIOBAHHMX B MiCIIT pO3paxyHKy Ha BiAcTaHi
He Girbime 40 kM.

Kinekicts omafip A8 NPOrHO3y BeNWYWHK NOMNPABOK HO3 a30THOTO
XKHMBICHHS PO3PAXOBYETHCS 3a ABa Mepiofu: 1 — 3 cepmHA A0 JaTH NEpexoxy
TeMIepaTypu nositps udepe3d 5° C BoceHu; 2 — 3 mocnigyrodol AexagH micis
nepexojy Temieparypu uepes 5° C BoceHH [0 neplio] BECHSHOI Aekany, micns
AKOI crIoCTepiraeThed nepexiy] TeMepaTypy noBitps uepes 5° C.

Kinekicts onagis 3a nepmuii nepiog BiAKIagaeTses 110 BEPTHKAIBHINA oci
rpadikiB (puc. 7.1), 3a Apyruif — no ropusoHTanbHifi oci. Touka nepeTuny
3Ha4YeHb OMaliB Momajae B Ty 4 iHIny 30Hy rpadikiB, B 3ajexHocTi Big uboro i
BU3HA4YaeThCA [ONpaBKa MO 03 a30THUX 1obpus y % Bin Hopmu (doH
Py0.60Ka0- 60)-

Ilpuxnao. Y 2000 poui 3a maHumu cT. ManospocnaBenp nepia jaekana
KOBTHs OyNa OCTaHHBOKO JIEKalo0 OceHi 3 Temneparypoto Buwe 5° C. 3 cepnus
Jo miei gexaau Bumano 158 MM omaniB. HaBecHi mepexin Temnepatypu nopitps
qepe3 5° C BinbyBcs y mepuiif nexaxi tpasHs. Kinbkicts omafais Big ociHHbOT
Jekany 3 TeMIeparypoto noBiTps Huxde 5° C (Big apyroi Aexaau »OBTHs) IO
OCTaHHBOI JICKAJH Nepe[ IepeXofOM TeMNepaTypu Mositps uepes 5° C (Tpets
Jlekana KBiTHs) ctaHosuna 278 mm. Ilo BepTukanbHili oci BifknanacTses mepua
cyma omastiB — 158 mm (puc. 7.1), a mo ropu3oHTaIBHIA — Apyra cyMa onaiis
(278 mMm) Touka nepeTHHy LHX 3HAYEHb ONAAiB [OMAga€ B YerBepty 3oHy. Lle
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TOBOPHUTH NIPO Te, IO 33 YMOBaMH 3BOJIOKEHHS HOPMY KOGpHB Ui BOTO OIS
HeoOxinHo 36inemuTe Ha 40 — 60 %.

Yoprosemna 3ona €eponeticokoi yacmunu CH/J. Kinskicts onamic mis
i€l 30HH MiJpaxoBYETHCA 3a ABa NMEpiofH: | — 3 cepnist MONEPEAHBOTO POKY 0
HepexoLy TeMIIepaTypu MOBITpA Yepe3 5° C BoCeHM; 2 — 3 HACTYIHOI JCKaRH
I1icTIA Nepexony TEMIEpaTypH NoBiTps uepe3 5° C BoceHH 0 CiMHA MicsI. .

Llefi MeTon po3paxyHKy NOMpaBOK AO 03 a30Ty B 3alle)KHOCTI BiZ yMOB
3BONOXKEHHA 3aCTOCOBYETHCA MPH BHECEHHI a30THHUX A0OpHB Mia Api KyJMbrypu
HaBecHi. SJkmo no6puBa BHOCHIHCH BOCEHH, TO MOMpPaBKy Ha KiibKiCTb Onagis
JNONUIbHO BHOCHTH NHINEe B OKpeMi BOJIOTi poku. Y BHHazKy, KONd 3a
po3paxyHKaMH 03y J0OPHB HaBecHi HCOOXIHO 301MBbUIATH, TO JO3Y BHOCATH 33
BUHATKOM KiBKOCTi TOOPHB, BHECEHHX BOCEHH.

ITpuxnad. Ha c1. Cymu mniepexin TeMiiepaTyps nosiTps depes 5° C Bocenu
criocTepiraBcs y TpeTilfi Ziekalli )KOBTHA. 3 CepIHs MO TPETIO AEKaly XKOBTHs
punasio 153 MM omanis (mepumii mepion). 3a apyrmit mepion Bix OCIHHBOI
JleKaqu 3 TeMIeparypoo Nositps Hiwkve 5° C (mepuia jekajga JMCTONan:) mo
ciuens BUnano 166 mm onazis. Ilo puc. 7.2 BH3HayaeThCs, IO TOYKA MEPE THHY
3HavyeHb omaaiB momajac B II1 3omy. TobTo, B uux ymoBax mompaBki [0
BCTAHOBJICHOI IO3M A30THHX J0OPHB 3a paXyHOK 3BONOKEHHS HE NOTPIOHI.

IHocywnuea 30na niedennozo cxody Pociticoxor ghedepayii. 1lpw cia;abHi
NPOrHO3y KUILKICTh OnafiB A i€l 30HH MiAPaxoBY€EThCA 3a iBa nepioan: | —3
BEpecHA TIONEPEAHBOI0 POKY MO JeKaly Mepexofly cepeaHboi 3a aexafy
TEMIIEPATYpH HOBITPA 4epe3 5° BoceHH; 2 — 3 HACTYNHOI AeKaAH ichs
nepexolly TeMIiepaTypd ToBiTps uepe3 5° C Bocenu mo civeHb. PospaxyHxu
BHKOHYIOTBC# 33 Ti€0 JK CXEMOI0, IO i MOnepeaHiil mporHos.

7.2 Meroa nporno3y oNTHMa/IbHHX /103 BECHAHOI0 >KUBJICHHS 03H X
KyaeTyp

Jis moBHOrO 3a6e3Me4eHHs POCIKH CIEMEHTaMK XHBJIEHHS BOPONOBK iX
pO3BUTKY HeobXilHO BipHO pO3paxoByBaTH CTPOKH BHECEHHS JI0OPHB: NO CiBOH,
nopu ciB6i Ta micis cisbu (mijxuBneHHn). [TDKMBNEHHS O3MMMX KyJbTYp
HaBeCHI a30THHMH T0OpuBaMH Iyxe eeKTUBHE.

BcraHoBNEHO, nio B palioHax HeuopHoseMHol 30HH, LEHTpaNbHIA YacTHHI
nicoctenoBoi 30HH Ta y IIpHKapHaTTi yCHilHICT Mi/UKHBIEHHS PaHO HABECH!
03UMHX KYIBTYp a30THHMH JOOpMBAMH 33 KIIMATHYHWMH JIaHKMH
3abe3neuyerbes Ha 90 — 100 %. Jlani Ha miBaeHb Ta Ha MiBAEHHME CXij, Oe
3pocTae MOCYLITHBICTh, €)EKTHBHICTS BECHSAHOTO Mi/UKMBIEHHA 3MEHILYETHCH
no 50-70 %.

Texnixa ckIa#aHHs MPOTHO3Y ONTHMAIBHOI 103K BHEeCeHHS JOOpUB
PaHHBOIO BECHOIO Hi4HM He BiIDI3HS€TBCA Bill TaKOro k TMPOTHO3y ANS SpHX
KynbTyp. [Tnowi 3 3arn6auMu nmocisamu, Ta Ti, 1o 6yayTs nepecipaTHCh 3
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Puc. 7.1 — TlonpaBxyt 10 BCTARHOBIEHHUX 103 a30THHX A06pUB (Mo doHy
Pyo.80Ks0.80) M pagui sipi KynabTypu B 3QIEXHOCTI Bin
KUIBKOCTI OMafiB 3a OCiHHBbO-3MMOBHH Nepiof 0 HernapoBuX
MonepeaHNKax;
a) Hedoprosemna 3ona €4 CHJL;
6) YopHozemHa 3ona €4 CH/JI;
1-u1a 30Ha — HU3bKA eQEKTUBHICTD;
11-a 30Ha HuxX4e HOpMH Ha 40 — 50 %;
I11-s1 30Ha po3paxoBaHa /103a;
I1V-a 30Ha — BuLe HOpMH Ha 40 — 60 Y.
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Puc. 7.2 — TlonpaBku [0 BCTaHOBJIGHUX HOPM BECHNHOIO Q30THOIO
KHUBJIEHHS O3UMHX KYJIBTYP B 3al€XHOCT] BiJi KiJILKOCT
onmaiiB  3a  OCiHHBO-3UMOBHH nepion. Ilocyummea  30ma

Mispennoro cxony Pocif.

6 5-1527 .



P a) P 5)
200 \ P4 v S 1
i "‘:‘;‘;’m I |Huseve nopmuy
0 ~90
o, i (
140 60us, 14a
£ \L § Hepua
Huzere oo\ \
60 [P (<300 B g
100 180 260 100 190 \zco R
X)) . 2)
300 300
\N ]
\ Buuse ropru | 290 il
220F [ Ha 20-30kr/ra \ Hopra Y
iw
i —Hopna\\ | R
“‘D~ Husstu @ \ N tho 1]\ Hoskue
HOpMmU \ Hopmu \
S S e A
g r #ry- rfr
GREAT snicrg
galse \ 60{ . | Rmun

80

140 a2 300 60 140 220

Puc. 7.3 — TlompaBkH 10 BCTAHOBAEHKX [O3 BECHAHONO NiIKMBIICHHA

230TOM 03MMHX 3€PHOBHX KYJIBTYp:

a, 6 — HeyopHO3eMHa 30Ha:
a) 1o 3aiBATHX Mapax i HEMApPOBUX NONEpeAHAKAX;
6) mo uncThx napax;

B, I'— YOPHO3EMHA 30Ha:
B) 110 3ai{HATHX Kapax i HEMapoBHX NOTepPeHAKaX;
T') TI0 YMCTHX Mapax.
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nporso3y Bukmouaiothed. Jna HevopHosemHol 30HM €Bponeiichkoi yacTuay
CH/I nporHo3 cxiiaaeThes 3 BAKOPHCTaHHAM pic. 7.2 (a, 6). Jma YoprozemHoi
30HH BUKOpUCTOBY€eThes pUC. 7.3 (a, 6).

Ilpuxnao. 3a pauumu crasuii Kpacsorpay (tabn. 7.1) (4opHO3eMHa 30Ha)
Ha pHc. 7.2 Ha BepTHKANBHIM OCI BiKJIafaeThCA CyMa OMafliB 3a MepiuHii nepioq
(186 mMM), no ropusoHTANBHIN — omagm 3a apyruit mepiog (75 mm). Touka
nepeTuHy nomazae B 30oHy Il. V upoMy BHNAIKy BCTAaHOB/IEHY 103y a30THHX
A00pHB TIiA 03UMI 3ePHOBI KyAbTypH 3MeHIIyIoTh Ha 10 — 20 kr/ra,

Tabnuug 7.1 ~ Mereoposnoriuni fani craHuii Kpacrorpan

IoxasHuk " r) \a Jlacronan 2 .
518 |8 1 | 2] 3 |8 |&
[ = Qo
E e & = 5
& |2 |8 RS
O |8 | ¥ = o
TeMnepatypa ‘
nositps, °C 20,71160| 87 | 50 | 65 | 24 | -33 | -1,6
Onagy, MM 22 | 24 ] 51 | 26 | 63 | 12 | 33 10
Onaay (MM) - 46 97 123 | 186 - 65 75
HapOCTalOYUM
niacyMKoM
(uo nepionam)

7.3 MeToa nporno3y AiTHboro 230THONO MI/IKHBJICHHA 3¢PHOBHX
KyabTYp

JliTHe a30THe MiMKHBACHHS TiABULLYE BMICT Ginka B 3cpui. Edexrusnicts
JITHBOTO NiJDKHBAECHHA 3ANEKUTD BiJl METEOPONOTTUHHX YMOB.

A30T MOXeE [OTPanHTH B 30HY KODIHHA TUIBKH 3 BOJOK), TOMY
eeKTUBHICTb NITHLOrO a30THOIO SKHBJEHHA 3AICKHTH Bijl 3HAaYEHHA 3anacis
NPOyKTHBHOI BOJIOTH BEPXHIX [1aPiB IPYHTY Ta TPUBANOCTI fiepioay 6e3 mowis
Aic/s BHECEHHA a30THHX J06pus.

3.A. Illocrak [75] 3anponomyBana piBHSAHHA 3ancHKHOCTL NpHOaBKH
npoteidy (AIT) Bin Bonorocri rpynTy Npu JNITHHLOMY NiJUKHBNEHH! 3€PHOBHX
KyabTyp:

AIT =0,058x-5-105x3 —055

7.1
R=0760, S, =0,6% -

Ze x — Bonoricth rpyHty B uiapi 0 — 20 cm nin vac ninxkusneqss (y % HB).
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EQeKTHBHICTS JITHBROrO Aa30THOTO IPKHBICHHS 3ale3neueHa 3a
ONTUMATBHHX YMOB 3BOJIOKEHHS TIPH KiJIbKOCTi KOOCOHOCHHX cTeGen Giiibine
300 wa 1 M. Jlus BHKOPUCTAaHHS 3aHpONIOHOBAHOTO PIBHAHHA HEeOOXifHO
IOTPHMYBATHCh YMOB:

1 — niTHE MIKUBICHHS PEKOMEHAYETHCS TIPU BOJOTOCTI IPYHTY HE MEHILe
50 — 80 % HB (T06TO IIpu M’ IKOIUIACTHYHOMY CTaHi [PYHTY); :

2 — micha mifmKHBIeHH omazu 20 Mm 3a 100y i Giibiie 3MEHINYHOTH
e(peKTHBHICTH i /PKUBIICHH,

3 — AKImMO BOJNOTICTh IPYHTY cTaHOBUTH 20 — 50 % HB, To mimpkusieHHs
TIPOBOAMTLCA TUILKHA IPH onajax Ginbure 5 mm;

4 — sKmo BosoricTh IpyHTY Gimsme 80 % abo menme 25 % HB, To
MiDKVBJICHHS HE IIPOBOJIUTHCS.

Pexomenaauii mo 10 MiTHBOrO MiXKUBJIEHHS B 3aA€KHOCTI Bil OroAHUX
YMOB CKIaNarOTECs 32 IAHHMU BOJIOTOCTI IPYHTY Ha Haty KOJOCiHHA a6o B
Jexkamy Tiepesl KonociHHAM. PexoMeHpauii ckimafaloTeCs A8 THX MONiB, Je
KiTBKICTh KOTOCOHOCHHX cTeGen Ha 1 M” cTaHoBHTS Ginbuie 360.

3a maumumu axageMika JI.M. IlpsrumraukoBa BpaxyBaHHS BIUIUBY AO3H
Jo6puB Menuwe 10 kr/ra He 3abe3nedyloTbesi TOYHICTIO MOJBLOBOTO JOCBIAY.
Mexi 103 a30THMX HOODMB KONUBAIOTBCA [ SpuUX Kynetyp Bim 30 go
120 xr/ra, npH BecHAHOMY XwuBneHHi o3umux — Bix 20 g0 90 kr/ra. 3a
JIONyCTHMY TIOMMJIKY TPOTHO3Y TIpH BHECeHHI HEBENHKUX Ta MOMIpHHX 103
A06puB npuitesto + 10 kr/ra; npe wigsuuenuax go3ax (6uieme 60 kr/ra)
JOMycTHMa MNOMHIKAa cKnagae * 15 kr/ra. MoOXIMBI  BiZXuneHHs B
ONTUMI30BAHMX 33 PEKOMEHAALIAMH JO03aX Bil (akTHYHHX B Mexax T 10 —
15 Kr/ra BBaXAKOTHCH JOIMYCTHMUMH.
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8 Oninka BNIHBY HOTOAHHX YMOB HA cepPeHIO PailiOHHY BpoKaliHicTh
KYKYPYA3H, CONSINHHKA TA UYKPOBHX Gypskis

Toropa i KIIiMaT  CYTTEBO BILUIMBAIOTh Ha  BpOXaiHicTh
CUTBCBKOTOCTIONAPCHKHX KYNBTYP, i i3 3pOCTaHHAM KYNBTYPH 3emiiepoGersa
3aeXHICTh BpOXAHHOCTI Bifi YMOB MOrojx He 3meHmryerhcs. Tomy nepen
arpoOMETEe0pONIOraMH [IOCTA€ 3a1a4a OMiHUTH Mipy CHPHSTIUBOCTI NOTOAHHMX
yMOB  Bererauiiinoro  mepiony  JuiA ¢opMyBaHHS ~ BpOXaifHOCTI
CIILCBKOTOCTIORAPCHKUX  KyJNBTYp. JIIs  3epHOBHX KYABTYD METOOMKH
NpOBelIcHHS TaKuX oiHOK yxe € [23, 25]. [ns nykpoBux GypsiKiB, COHALIHMKA
Ta KyKypyasu metoaukn pospobineti E.K. 3oinze [77].

TeopeTHYHOI0 OCHOBOIO JUIE PO3POOKH METOAMKH CTAIM  BiAOMi
3AMEKHOCTL  poOCTy, PO3BHTKY Ta  (GOPMYBaHHS  DPOAYKTMBHOCTI
CiBCHKOTOCIIOAAPCHKMX KYJIBTYD BiJl YMOB HABKONHLIHBOTO cepemopuuia [28,
40, 58]. 3a momoMoOro MeToAy KOpemsiiiHo — perpeciiHoro asamizy asropy
METOAY BAAIOCH BHABHMTH HalOLIBI BINHBOBI MeTeopolsioriyki ¢akTopH 1O
MiKka3HAX MepioAax po3BUTKY KYKYPY/A3H, COHALIHNKA, LYKPOBUX OypsKiB:

a) I8 uyKpoBux OypsKiB: ciBOa-CXOAW, cXonu-TpeTiii nucToK, 3 —iii
JMCTOK — [IOYaTOK POCTY KOpPEHeNNoAy, [lOYaTOK pOCTy KOPEHEIUIOAy-
MOKOBTIHHA JIUCTH, MOXOBTIHHA JIHCTA — 30upauns. Ilpn usoMy rakox
BPaXOBYBaBCH OCIHHLO-3UMOBHH Mepiof Ta GuIBLI TPUBAN MEPIOAH PO3BUTKY
HyKpOBUX OypsKiB: ciB0a — AOYaTOK POCTYy KOPEHEMNOlLYy, MOYAaTOK pocTy
KOPEHEIUIOAY — B’ IHCHHs| FHYKH;

6) mansa coHsHMKa: ciB6a-CXO[H, CXOAM-ApYra fapa JMCTs, Apyla napa
JAKUCTA-UBITIHHSA, UBITIHHA-LO3PIBaHHSA, OCIHHBO-3UMOBHI NEPIOJ;

B) I KyKypya3u: ciB6a-cXoiu, CXOAU-BHKHIAHHA BOJOTI, BUKM/IaHHS
BOJIOTI-IBITIHHA NOYATKY, LUBI{TIHHA MOYaTKy — BOCKOBA CTHRNICTb, BOCKOBa
CTHIIICTh-30UPaHHA.

8.1 Ouinka Bn/IMBY MOroHHAX YMOB HA CEPEAHIO paiioHHY
spoxaiiHicTt HykpoBux Gypsikis

Kopensiuifinuit  anamis nokasas, 10 HaiGinbwl  TicHW#  38°930K
NpOABIAETECA MIX CepeliHbOIO TIo paiioHy BpoXaifHiCTIO LykpoBHX Gypsikis Ta
CYMOIO OMajliB 3a OCiHHBO-3UMOBHH nepiofl. CnocTepiracTbCs TAKOXK HOCHTH
TiCHHI 3B’A30K MK BpOXaiHICTIO Ta HECTAu€l0 HACHYEHHS TIOBITPS BONOIOKO 33
nepiof BiA ciB6U 10 Mo4aTKy pOCTy KkopeHemnony. Tomy Oyno 3HaiizeHo
PiBHSIHHA 3B’A3KY, iK€ BpaxoBye Lli 0OH/1Ba NapaMeTpu:

y =%(—307,o +151211n X — 41,3d, - 8,ldy —036t%)  (8.1)

ne V- cepenHsa no paioHy BpoxXaiiHICTb LYKpOBUX OypsKiB, T/ra;
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X — cyma onazniB 3a nepiofl 3 BepecHA MUHYJOro poKy 10 JaTH CiBOH y
MOTOMHOMY POL, JUIA IKOTO PO3PAXOBYETHCA OLIHKA;
d; Ta d; — cepemHe 3HAUEHHA HeCTadyi HaCHY€HHs MOBITPS BOJNOIOIO
BitOBiIHO 3a MepioAH ciB6a NOYATOK POCTY KOPEHEMIOAY Ta MOYATOK
POCTY KOPEHEIUTOAY —B’ IHEeHHS T'HYKH;
£ — cepe/IHA TeMIepaTypa HOBITPA 3a MEpiOJ] MOYATOK POCTY KOPEHEILIOAY —
B’SHEHHA M'MYKH.
3a BKasaHHM pIBHAHHAM B KOXHOMY DOLi pO3paxOBYETHCH MOXIMBA
BpoXaiiHicTh, a mnoTiM 3a jomomororo Tab6n. 8.1, 3HaxomuTeCK Mipa
CTIPHATIHBOCT] OTOMHHX YMOB BHPOLLYBaHHIO L[yKPOBHX GYpsKiB.

Tabmuusa 8.1 — Illkama OLIHKH COPUATIHBOCTI TMOTOAHHX YMOB JUIs
topMyBaHHs cepelHBOTO Mo paifoHy BPOXKAK0 LYKPOBUX

6ypsaxis

Pospaxopanuit 3a piBHAHHAM | OlUiHKa Mipy CHIPUATIMBOCTI TOrOJHUX YMOB
(8.1) cepenniit Bpoxai, T/ra

Menme14,0 Jlyxe HeCIPUATIIHBI YMOBH

14,0189 Hecnpustiusi yMoBH

19,0 - 26,0 Cepeani ymoBu

26,01 —-31,0 CrpusTIMBi YMOBH

Gineine 31,0 Jyxe CpUsTIHBI YMOBH

ITpurnad. OUWiHUTH Mipy CTIPHATINBOCTI MOTOAHHX YMOB s GpopMyBaHHS
cepeHbOro Mo palfioHy Bpoxaio UYKpoBHX Oypsakis y 2003 poui y
TumawicbkoMy paioni KpacHopapcebkoro kpato. Cyma omapsis 3a nepioa 3
Bepecua 2002 poky mo maty cisou 2003 poky (InX), 6yme 5,7. Hectaua
HacHueHHA moBiTpA Bosoroio (rlla) 3a mnepiog ciBGa — modyarok pocty
KOPEHEIIOAY CTaHOBHTh 1,3, 3a mepiod NOYaTOK POCTYy KOPEHEIUIOAY —
B'sHeHHss ruukH — 9,1. CyMa TemnepaTyp 3a nepiox MOYaTOK pOCTY
KOpPEHEIIOAY — B’AHEHHs THYKH craHoBHTh 404° C. SIkmo miactaBUTH
3HAYCHHA CKIANIOBHX y PiBHAHHA:

_ —307,0+151,21-5,7 - 413-1,3-8,1-9,1 - 0,36 - 404,0
- 10

y

=26,33 1/2a

TO OUiKyBaHHi cepefHiii no paiiory Bpoxaii ctaHoBHTHME 26,33 T/ra.

3 T1abn.8.1 3maxoauthes, wo y 2003 poui y Tumamiscekomy paiioHi
CKIANHChL COPHATIMBI yMOBH JiA  (OpPMYBaHHA BpOXKAMHOCTI LYKPOBHX
GypAKiB.
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8.2 Ouinxa BNAHBY NOrOAHMX YMOB HA CepeHIO 1O paiiony
BpOXaiiHiCTL COHMHHKA

E.K. 3oin3e BcTanoBNeHo, M0 HaiGimblIMil BNAMB Ha cepelHiil Bpoxail
COHSLIHMKA 110 PaifiOHy MAlOTh OMAAH 3a NMEPiOR 3 BEPeCHS MUHYJIOrO pPoKy M0
aaTH  CciBOM HaciHHA y morouHoMy poui. KpiM Toro, Ha Bpoxali Takox
BINIMBAIOTH 3aMacy NPOXYKTHBHOI BONIOrH Ta CepefHs TeMIEparypa IOBiTps 3a
nepion Bi CXOAIB IO YTBOPEHHA Apyrol Map¥ NHCTA, 8 TAaKOX 3allacH BOJIOTH,
cymMa onafmiB 33 Mepioj Big Apyroi map JMCTS A0 UBITIHHA Ta Hecraya
HacHYeHHs TIOBITPA BOJIOTOIO 3a TepioJl UBITIHHA — Jo3piBanHs. PiBHAHHA
perpecii Mae BUrTIAA:

Y =-63,51-8,481] +L14W; + 127X +1,41, +
+0,92X5 +2,13d +0,75X5

(8.2)

Jie ¥V — cepeaHs BpoXaifHIiCTh COHSILIHMKY MO paHoHy, T/Ta;
t;, W), X; — Bignosigno cepefiHs TeMnepatTypa NOBITpPS, 3alac NPOAYKTHBHOT
BOJIOTH Y METPOBOMY LIapi IPYHTY, MM, CyMa OTa/iiB 3a nepiox cisba
— cxonu;
t, — cepefiHs TeMIleparypa HoBITPs 3a TIEPioj CXOAU — Apyra napa JnCTS;
X7 — cyMa OnajiiB 3a nepioJ Apyra Napa JHCTs — UBITIHHA;
d— HecTaya HaCHYEHHS MOBITPSA BOJIOTOIO 34 TIEPiOJ LBITIHHA — N03DiBatiH;
X; — cyma onazliB 3a nepioa 3 BepecHA MHHYIOrO PoKy [0 [aTH CiBOH y
MOTOYHOMY POLj.
3a unM pIBHAHHAM Y KOXHOMY KOHKPETHOMY pOIi PO3pPaxoOByeThCS
MOXIWBHI cepefiiii mo palioHy Bpoail coHsiuHMKa, noTiM no Tabn. 8.2
OLIHIOETHCS Mipa CIPUATAWBOCTI MOTOJHUX YMOB juist (JOPMYBAHHS BPOXKAMK).

TaGnuus 8.2 — lllkana OWIHKM COPUSTIAMBOCTI NOrOAHUX YMOB IS
(opMyBaHHS  CepelHBOro NO  paiioHy  BpOXKaio

COHSALIHMKA
Po3spaxosanuii Bpoxaii OuiHka Mipy CIIPHATINBOCTI NIOrOAHHX YMOB

COHSIUIHAKA

menure 0,7 Hyxe HecnpuﬂTnuBi_yhoan T

0,7-1,1 Hecnpusatiusi yMoBn

12-1,6 Cepeani ymoBu

1,7-2,2 CopustiuBi yMOBM

Oinpite 2,2 Jyxe cipusiTinBi yMOBH
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IIpuknao. OuiHUTH Mipy CIIPHATIMBOCTI NOTOZHHX YMOB BereTauiiiHoOro
nepiony 2003 poxy mns ¢opMyBaHHS cepedHBOro no JIMHCEKOMY paiioHy
BPOXKA0 COHALTHHKA SKILO:

- cepemHA TEMIlEpaTypa MoBiTps 3a Nepiox ciBGa cxonu craosuna 12,8° C, 3a
IepioA cXoau ~ Apyra Hapa jauctd — 15,3° C;

- cyMa onagiB 3a nepios cisba — cxoznu cTaHoBHIA 45,1 MM, 3a nepiox Apyra
napa JQucTA — uBiTiHeg —107,9 MM, 3a nepiox Bepecens 2002 poky ~ nata
cisbu 2003 p. — 508 mm;

- 3amacH IpOXYKTHBHOI BOJNOIH 3a Iepioj ciB6a — CXOMW CTAHOBMAM —
167 mm;

- Hecrada HacH4eHHS MOBITPS BOJOIOKO 3a Mepioj HBITIHHA — NO3piBaHHA
cranoBuna 25,9 rlla.

Toni:

Y =-63,51-8,48-12,8+11-167+13-45]1+14-153 +
+0,92:107,9 +2,13-25,9+ 0,75- 508 = 623,8

/111 nepesoy y T/ra ofepikaHa BelMYuHa AUTUThCA Ha 233,7 = 2,67 1/ra.
Taxum yuHOM, y 2003 poui y pafioHi CKIATHCh JAyXe CHPUATIUBI yMOBH s
(opMyBaHHS BPOXKAO COHSIITHUKA.

8.3 Ouinka BIJIHBY MOFOAHMX YMOB HA CepeIHI0 paiioHHy
BpoOXKaHICTL KYKypyA3H

KyKkypyA3a HOCHTB TIOCYXOCTilKa Ta BUMOIJIHBA JI0 YMOB 3ale3rneqeHocTi
TEMIOM KynbTypa. | Bce sk BOHA JOCHUTh YyTJIHBO pearye Ha Hectady BOJIOTH AK
y IPyHTi, TaK i y HOBITpi.

AHai3 criocTepexeHb 3a BEJIMYHHOK) BPOXAld Ta YMOBaMM  #oro
dopMyBaHHA HOKA3aB, WO cepefiHA BPOKAUHICTL KyKypyazud (V) no pailony mac
Hafi6GinbIy 3amexHicTs Big AeiliiTy HACHYEHHS [OBITPA 3a HepiojM BiJ CiBGH
J0 OpiTiHAA modatky (d|) i BiXx BOCKOBOI cTHriiocTi Mo 36upauns (d»), Cymu
omazis 3a mepiox BiA ciBGM A0 LBITiHHA novatky (X)), KinmekoCTi OHIB 3
CYXORIIMH CepeIlHbOT (ni) Ta CWJIBHOI IHTEHCHBHOCTI (ni") 3a repiol Bin
UBITi}HSA MOYATKY /10 BOCKOBOI CTMIJIOCTI i 3a 1epiofi Bil BOCKOBOI CTUINIOCTI A0
36upaHHs (n;' ), Ta cyMH omaxiB 3a IepiON BiJg BEPECHY MHHYIIOFO POKY JI0

novarky ciBOM Kykypyasw y motounomy poui (X3). 3anmexwicrs Bupaxena
PIBHSHHAM:"

Y =146+0,364X; +0,703X ~1,54Tn; —9,809n, —

2 (8.3)
~10,282d; —5,787n; +2,987d,
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Mero[ pO3paxyHKy OLHKM arpoMeTeOpOJOTiHBHX YMOB (HOpMyBaHHS
BpOXaiB KyKypya3H Takuif xe, K i IykpoBux Oypsakis Ta comsiunmka. Tinexu
IS KyKypyJA3# po3poblieHa iHa mkana ouinok (1abn. 8.3).

Ta6nuus 8.3 — Illxana OuiHKy MipH CIIPUATIMBOCTI NOTOAHUX YMOB JUIst
¢dopMyBaHHSs BpoXkalB KyKypyI3u

Bpoxait KyKypyA3u, po3paxoBaHuii OuiHka Mipy cripusiTIuBocT
3a piBHanuaM (8.3),1/ra MOTOAHUX YMOB
meHme 0,8 Hyxe necnpustiusi
08-14 Hecnipusatiusi
1,5-2,1 Cepenni
2.2-30 Cnpusitmsi
6impmre 3,0 Jlyxe cnpusTiusi

[puksaz pospaxyHKy OLIHKH arpoMETEOpOsSOriYHAX YMOB JUIS KYKYPY3H
Oyze mopibHUM 10 NPHKNAAIB HABEAGHMX U1 COHSILIHMKY Ta ILYKPOBHX
OypsKiB, TOMY TYyT He HABOJAMTHCS.

17— 5-1527
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9 ArpometeopouioriuHi yMoBH (OpPMYBaHHS SKOCTi HACIHHA 3ePHOBHX
KyabTyp

Bucoxi Bpoxai ClIbCbKOrOCIIONAPChKUX KYJIBTYP Y CIIOMy4YeHH] 3 BHCOKOO
AKICTIO IPOAYKIIT € y)Ke BAXKIHBHM Pe3epPBOM Y 3pOCTaHHI BUPOOHHIITBA.

Brcoka sikicTb BpoXkaiB BaXnuBa JUIA YCIX BUAIB KYILTYp. Alle 0coGmHBOL
[iHHOCTI BOHa HaOyBae y 3ePHOBHX KYJBTYD, B SAKHX IABHINEHHA BMicTy Ginka
B 3epHi Ha 1 % pgae momarkoBo jaexinbka cor ToH Olika. Takox BaxmuBe
3HAYEHHS MalOTh BMICT L[YKPY B KOpPeHeIIogax mMyKpoBHUX OYpsaKiB, KpoxMato
B 6ynp0ax KapToILTi, KOMILIEKCY BiTaMiHiB y II0AaX OBOUEBHX KYJBTYP TOLIO.

CTBOpEHHs Ta HAKONIMHEHHS NTOXKMBHUX PEYOBHH B POCIIMHAX 3aEXKHUTh Bil
IPYHTOBO-KJIIMATHYHNX YMOB, TEXHONOrl iX BHUpPOIIYBaHHA Ta COPTOBHX
ocobmuBocTeil. OOIPYHTYBaHHS palLiOHANLHOTO BHKOPHCTAHHA TEXHOJOT{]
BMPOIIyBaHHS, fka 0 miaBuulyBana sKicTe NpOAYKIIii, BAMArae BCTAHOBJICHHI
KiTBKICHHX 3anexHocTedt gkocti npoxaykuii Bin ¢axropiB HaBKOIMHIHBOTO
CepelloBHING, cepeld SKHMX MpOBiAHE Miche 3afiMaloTh arpoMeTeopoNOriuHi
YMOBH.

TToku mo nocHifKeHb KiMBKICHHMX 3alleXKHOCTeH SKOCTI BpoXaiB Bix
NOrOJHUX YMOB, IO JAO3BOJAIOTH CKIAJaTH IIPOrHO3M SKOCTI OYiKyBaHOIo
BPOXKai0, JOCUTb MajIo.

Tomy po3pobka METOOMK MPOrHO3y SKOCTI BPOXKAIB € HPIOPHTETHO
3a/1a4el0 HaYKOBO-JOCTi AHHX CLIBCHKOTOCIIONAPCEKAX Ta
riApOMETEopoNoriuHuX  ycraHoB. Bimomi po3pobku i  mocmimwenus
arpoMeTeopONOridyHuX yMoB ()OpMyBaHHA AKOCTi HACiHHSA 3€PHOBUX KYNBTYD,
uto BukoHani B.M. Ctpamnum [82].

9.1 BB NOrogHMX yMoB Ha BMicT Gijika Ta KielKoBuHE B 3epui
03UMOI NIeHHn

Jocnipxernavu B.M. CrpaliiHoro BCTaHOBNIEHO, WO HaKomueHHs Oiika B
3epHI 371aKOBHX POCIMH Bif0YBa€ThCA 32 PaxyHOK JIBOX JKepei: BUKOPHUCTaHHS
A30THCTHX PEYOBHH, fKi HAKOMHYYIOTHCA Y BEFETATHBHHX OPraHax JI0 MOYaTKy
HalMBYy 3epH4, Ta NOTIMHAHHA a30Ty 3 IPYHTY B Hepioll Hamusy 3epHa. Tomy
arpoMeTeopooriuHi  YMOBH BXKe€ Ha paHHIX CTafiiX PpO3BUTKY PpOCIHH
BIUIMBAIOTH Ha AKiCTh 3epHa.

V niepiof BiJ{ CXOMAiB 10 MPHIHHEHHS BereTalii 03MMOI NLUECHUI HaWGLIBI
TiCHHMI 3B’A30K BMiCTy Oijika Ta KIEHKOBHHHM CHOCTEPIracThCs 3 TPHBANICTIO
HBOro TeEpiofly i CepemHbOd TEMNEPATYpolO MOBITPS 3a el ke mepiol.
Temmnieparypa mositps 10 — 11° C ta TpmBamicrs nepiogy 40 — 50 anis
CHOpHAIOTh MAKCUMAILHOMY BMICTy 6iJIka Ta KIIeHKOBHHH B 3epHi IHIEHHUI.

B panHiii BecHAHMH nepion HaiGLnbl TicHWI 3B’A30K BMIiCTYy Ginka Ta
KJIeHKOBHHM B 3€PHi CIIOCTEPiracTsCs 3 CEpeAHbOIO- aMILIITY/ION TEMIlepaTypu
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TOBITpPA. 3 MiIBUHICHHAM aMIULITY Xl TeMIlepaTypH Bif 6 o 13° C BmicT Ginka B
3epHi 03uMoi nenuyi maBuutyerscs 3 9 10 15 %, a kieiikosuny 3 15 1o 30 %.

Tpu mobpomy 3BONOXeHHi IPYHTY HaBecHi BinOyBaeThcsl iHTeHCHBHRMI
POCJIMH Ta iHTEHCHBHE YTBODeHHs GOKOBHX IaroHis, ToOTo fime 36iIbLIeHHSA
MacH, K3 HaKonu4ye a3oT. Pict KopiHus B Iieif epiof 3HaUHO YTIOBiTEHIOETHCS.
HeBimnoBimHicTs MiX pO3BMTKOM KOpiHHA Ta HaJ3eMHOI MAacH YNOBINBHIOE
NOCTaYaHHs pociMHaM a3oty. ToMy crocTepiraeThes 3BOPOTHIH 3B’430K BMicTy
6inka Ta KIeHKOBHHM 3 3amacamMy TPOAYKTHBHOI BOJIOTH y METPOBOMY Miapi
TPYHTy Ha JaTy CTilfikoro mepexofy TeMIeparypu moBiTps yepe3 10° C HasecHi.
Haiiripma sixicTs 3epHa cnocrepiracthes TpH 3anacax Bojgoru Gimsie 220 mym.
Tlpu 3anacax Bosioru 6ims 100 — 120 MM sKicTe 3epHa miasuimyerses (a0 14 -
15 % 6inka ta 26 — 30 % xieiikoBuHHM). TakuM YHHOM, 3aIacy IPOAYKTHBHOL
BOJIOTU € I'OJIOBHUM iHepuiiinuM (axTopoM, AKMH BH3HAHAE HE TiIBKM YMOBH
dopMyBarHs Bpoxalo, ane i #oro sKicTs.

TIpu 36insmenni TpuBanocti Nepiofy Bif CTifikoro mepexoy TemneparypH
noBitps 4epe3 10° C 1o xoNOCIHHA SKICTH 3epHa Tex moripwyerscsa. B ueii
nepiof MPOCTI/DKYETbCS HOCHTh TiCHME 3B’430K siKOCTi 3epHa 3 aedinutom
HacuyeHHs nosiTpa. HaiiBuilla SKiCTh 3epHa CHOCTEPIraEThCi 3a CepefHix
JediuuTis Hacuuenns nositpa Il —13 M6 3a nepion Bin crilikoro nepexoay
Temmepatypu nositps 4epe3 10°C no konocinus.

[Ipy 3aryuieHux MociBax 3MEHIIYeThCA KiNBKICTh MAaroHiB Ta JIMCTS, IO
OpMY€ETECS Ha HUX. 3MEHILEHHA MO IKCTA BHKIIHKAE 3MEHLICHHSA KijNbKOCT
a30Ty, Mo Hamxomuth B 3epHo. Haiimenmmii BMict 6iika (9 — 10 %) Ta
eiikoBrHH (15 — 16 %) cnocTepiracTbes Npy KiNBKOCTI KOJIOCOHOCHUX cTeben
Ha KkBajpatHuii MeTp Ginbue 900 wTyk. I3 3MEHIUIEHHAM TyIWMHK TIOCIBIB Ha
koxHi 100 WTYK KOJNIOCOHOCHHX cTeben KinbkicTs 6imka 3pocrae Ha 0,4 — 0,5 %,
KIIeHKOBUHH — Ha 1 — 2 %.

B nepion HanMBy 3epHa a30T NMepeTikae i3 BereTaTHBHHX OPraHiB B 3€pHO.
Hanpmkikui Bererauii B 3epHi Hakonuduyernes 00 6 % 3araibHOl KUIbKOCTI
a3oTy.

Mpu 36inbLueHHi TPUBATOCTI Nepioay Bill KONOCIHHA 10 JIOCTUrAHHA Ta NpH
36inbINEHHI KiBKOCTI OnaAiB B Lieil nepion BMIicT 6inka Ta KNeHKOBUHH B 3epHi
sMeHwyeTbes. Haiimesue Ginka (9 %) Ta knefikoBuuu (15 %) cnoctepiraersest
B 3epHi 03MMOI MIUEHHN 33 CepeAHbOT TEeMIepaTypH NOBITPA 3a Nepiof BiJ
KoNociHusi 10 BockoBoi crurnocti 16°C. 3 migsuuleHIAM TemMnepaTypH Ho
24° C BoHo 36inbmyeTbea BignosiaHo ao 15 1a 30 %.

Bpaxosyloun Bce BuuieckasaHe, B.M. Crpamnuii [78] po3pobus meton
CKNafiaHHs MpOTHO3Y CepefHbO3BAXEHOro Mo obnacti BMicTy 6inka i
KIeHKOBHHY B 3epHi 03uMOi mueHuii MeToa 3aCHOBYEThCH HA KUIBKICHHX
CTAaTHCTHYHHX 3B’A3KaxX BMicTy 6ika Ta KIeHKOBHHH B 3€pHi NPOBIIHUX COPTIR
osumoi nmeHuui (Muposiscbka 808, MupoHiBchka toBineiina — 50,
MupoHnisceka 264) 3 arpoMeTeopoNorivHUMH (aKTopamy.
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OuikyBaHuii cepeaHbo3BaXeHuit no obsacti BMicT Ginka (Y) B 3epi
PO3PaxoBYEThCA ITicHs HacTyny a3y MacoBOro KOJNOCIHHS 38 PiBHAHHAM:

YV =4454-0,002W +0,11d — 0,002N + 0,38¢ ©.1n
KneiikoBunu:
V=0,67+0374-0,017W +0,65d - 0,004N +0,86 (9.2)

ne A - cepemHs aMIUIITYna TeMIepaTypH MOBITPs 3a Mepiol] BiX BiHOBIEHHS
BereTaiiii 1o cTifikoro nepexony gepes 10 °C;

W — 3anacu NpOAYKTUBHOIL BOJIOTY B METPOBOMY LIapi IPYHTY (MM) Ha AaTy

cTifiKoro Iepexony TemiieparypH nositTps yepes 10 °C;

d — cepenuiit gedinur HacuuenHs nosiTps (MG) 3a mepiox Bif cTilikoro

niepexojly TeMneparypu nositps yepe3 10 °C o gatu konociuns;

N — KiNIbKiCTb KONOCOHOCHHX CTe6en Ha M’ y (asy KONOCIHHS;

¢ — CepefiHs TEMIEpaTypa HOBITPA 3a rnepiof Bif KOJOCIHHA JO BOCKOBOI

CTUTJIOCTI.

PiBHsAHHS 3aCTOCOBYIOTECA Y MeXax 3MiH cepeHiX 1o obuacti 3HaueHb: 4
—Big 6 1o 12° C; W —sig 110 go 240 mM; d — Big 5 no 14 M6; N - Big 350 no
900 xonocOHOCHHX cteben; ¢t — Bix 16 no 23° C.

PospaxyHox owuiKyBaHOI SKOCTi 3epHa BHUKOHYEThCS Micis BHU3HaueHHS
KIIBKOCTi KOJOCOHOCHHX CTeGell Ha IaTy MACOBOro KONOCiHHA. J{jis BUKOHAHHS
PO3paxyHKIiB MO 00NacTi BUKOPUCTOBYIOTLCS CHMOCTEPEXEHHS He MeHe 6 — 8
cranuift. [Tpuknan po3paxyHky HaBoguTses y Tabn. B.1.

Texnixa ckna0anua nPpoeHo3y AKOCMI 3epHa.

Ipuknan po3paxyHKy HaBOANTbCA y Tabu. B.1.

+ Cepenns aMIITy#a TeMmIilepaTypu TOBiTps (4) 3a mepiol] BU3HAYAECTHCS
IUIAXOM TIOAINY pi3HUUI CYM MAaKCHManibHMX Ta MIHIMAIBHHX TEMIEpaTyp,
nizpaxoBaHUX 3a M0OOBUMH 3HAYEHHAMM, Ha KinbKicTs AuiB y nepioai Bin natu
BIIHOBJIEHHA BereTaHil 0 JaT CTifiKoro mepexogy TeMneparypu noBiTps Yepes
10° C.

3anacu npoyKTHBHOI Bostord (W) 1A po3paxyHKiB BHKOPHCTOBYIOTECS 38
Jekany HalOIK4y O NaTH CTiHKOrO MepeXomy TeMIileparypu TOBITps depes
10°C.

JlaTa HacTylly BOCKOBOI CTHTJIOCTI pPO3PaxOBYETHCS 3a CyMaMH
edextuBHAx Temnepatyp 500° C Big gatu komocinusa. CepemHs TeMuepaTypa
BM3HAYA€ThCA 3 CHHONTHYHOIO IPOTHO3y NOFOAM. 3a 3HAYEHHAMH CepefHixX
No0oBHX TEMNEPATyp BH3HAYAETbCA CepejHA TemmepaTypa 3a Mepiox Bix
KONOCiHHS A0 BOCKOBOI crHriocTi. JUI KOXHOI CTaHiil BCi NOKa3HUKH
po3paxoByIOThCs OKpeMo. I nmotim y rpagax (tabn. B.1) 8 — 9, 13 — 14 1a 18
BM3HAYAIOTECA cepelHi o obnacti BennuuHy, Axi HeOOXigHI s pO3paxyHKIB
3a piBHAHHAMH (9.1) Ta (9.2).
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Ilpu pospaxyHKax cepeAHix o o0nacTi 3Ha4eHb 3amaciB IPOXYKTHBHOL
BONOTH Ta KIIBKOCTi KOJOCOHOCHHX cTeben HeoOXijHo BHKOPHCTOBYBATH
CIIOCTEpEXEHHs He TiIbKM arpoMeTEeOpONOriYHMX CTaHHi#, ane i mocTiB Ta
MapIIpyTHi CIIOCTEPEKEHH.

Ilpuknao. Pozpaxysaru owikyBaHuil BMicT Gilky Ta knelikoBaHH B 3epHi
osumMol nmenmli y KuiBepkifi obnacti. Po3paxyHkn mpusefieri B tabn. B.1.
[licns BH3Ha4eHHs cepeijHiX MO OGNACTI 3aNaciB NPOLYKTHBHOI BOJIOTH,
Cepe/IHbOI AMILTITYM TeMIeparyp, AebilluTy BOJOTH, KibKOCTI KOJIOCOHOCHHX
cTeGen Ta cepelHbOl TeMIlepaTypH NOBITPS BOHHM MiACTaBASIOTECA B PiBHAHHA
(9.1) pis BU3HAYeHHA BMicTy 6inka Ta B piBHSHHA (9.2) Mg BU3HAYEHHA BMiCTY
KJICHKOBUHU:

V=445+019-8,7-0,002-143W +0,11-7,0 -
-0,002-808+0,38-18,6 =12

TakuMm 4HHOM ouiKyBaHH#i BMicT Ginky B 3epHi Oyme 12 %. Takum xe
METOJOM PO3paxoByeTbes BMicT Kiefikosurn. ®axtuuHuii BMiCT Oinka
craHosus 11,6 %.

Ilicns HagxomKeHHs (paKTHUHHX NAHUX 10 BMICTY OifKa Ta KNEHKOBHHH
PO3paxoBYEThCA BUNPaBOAHICTh NPOTHO3Y 32 GopMyJI0IO0:

100V 3
Ve
ae ¥, — ovikypanuii BMicT Gilka aGo KNeHKOBUHH;
Vg — daxTeranmii BMicT Gitka a6o KieHKOBHHH.
Y npuknani: Sy =100 -(12-11,6) /11,6 x 100=97 %
Cnif 3a30a4uTH, WO 3POCTaHHS KYNBTYPH 3emiepoGCeTBa BifbyBacThea
NOBCAKIACHO, TOMY 3IEXHICTh AKOCTL 3epHA Bifl ArpOMETEOPONIOTTUHIK YMOB
Oy/1e 3MIHIOBATHCH i Uepe3 Te, Yepe3 KoxkHi 4-5 POKiB Ui 3a1eXHOCTI HeoOXiaHo
YTOUHIOBATH.

9.2 MeToauKa po3paxyHKy Bpoxaiiuoi ikocTi 3epua
03HMOI nueHMui

B VYkpaiHi JocuTh Pi3HOMaHiTHI TPYHTOBO-KJIIMaTHYHI YMOBH, fIKi (IOKH
10 MaJI0 BPaxOBYIOTECS y HACIHHMLBKIH TeXHosorii.

MeToauKa OLiHKKM arpoOMETEOPONOriYHMX (akTopiB WA NPOrHO3YBAHHA
BpOXalHMX AKOCTeH 3€pHa O3UMOI TNIUEHHUI po3pobneHo B Opecbkomy
cenexuiiiHo-reneTHutomy iHcturyt M.O. Kinapyxom [70 ].

Ilio epoxcatimumu enacmueocmamu 3epHa y HACIHHUYMGEI pO3yMilomo
30i6Hicmb pisHuUX napmiil 3epen 00HO20 | Moo HC copmy daeamu 6 pizHux
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Tabmuns 9.1 — Mexi arpoMeTeoponoriYHUX ONTHMyMIB (OpMyBaHHS
PI3HOFO PiBHS BPOXKAHHMX BAACTMBOCTEN HACIHHA 03MMOT
meHAn (eKoIoTiYHa MOIENb)

Hpopopxkenns tabin. 9.1.

1 2 3 4 5
Cepenns Konocinnsa — 56 —-80 41-55 Menuie 40
BiAHOCHA MOJIOYHA 81-95 Oinpuie 95
BOJIOTICTE CTHTJIICTh

noBiTps, % Monotna - 51-75 36-50 Menme 36
BOCKOBa 76 - 90 6inpime 90
CTHIJICTh
Bockosa — 41 - 65 Menie 40 Binsuie 80
NnoBHA 60—80
CTHIJICTh
Kinekicts auis | Konocinma — 0-6 7-15 Biabine 15
3 BIIHOCHOIO MOJIOYHA
BOJIOTICTIO CTHIIICTh
nositpsa 50% i | Monouna 0-4 5-10 Binbmie 10
HHKYE BOCKOBa
CTHTICTD
Kinexicts aHiB | Bockoba — 0-1 2-4 Binpuie 4
3 BLZIHOCHOIO NnoBHa
BOJIOTICTIO CTUAICTD
80% i BulIE

IMoxasxuk Mixdasunit | PiBeHsp BpokaliHuX BnacTHBOCTEN HACIHHA TA
nepioJ #oro ouinka B 6anax
BereTariii i ABHIIECHMH, cepenniif, | IToHmxeHwud,
7-9 4-6 1-3
1 2 3 4 5
Cepenus Komocinus — 13-17 10-12 Mexnwe 10
TeMIlepaTrypa MOJTo4Ha 18-21 Ginbie 21
nositps, °C CTHLIICTR
Monouna — 16— 18 11-15 Mmenie 11
BOCKOBa 19-23 Ginbme 23
CTHIJICTD
Kinskicts auis | Konocinua — 0-5 6-9 Ginsiue 9
3 TeMirepary- MOJIOYHA
poro HOBITPS CTHIIICTH
25 °C i BulIE Monoyna — 0-7 8§-10 6inbwe 10
BOCKOBa
CTHIIIICTH
Kinskicts auiB | Konocinns — 0-4 5-9 Oinbiue 9
3 TeMIlepary- MOJIOYHA
POIO NOBITPst CTHITCTD ]
10 °C i Bume Monoyna — 0-2 3-5 Oinpuie 5
BOCKOBa
CTUIICTH
Bockosa — 0-1 2-4 Oinbme 5
MOBHA
CTHIICTE
Kinekicts aniB | Bockosa — 0 1 Oineime 1
3 TeMIepary- MoBHA
poto NoBiTps CTUTTCTh
5 °C i HiK4e
Onamu, MM Konocinas — 61-120 21 -60 0-20
MOJIOYHA 121 - 160 Oinpwe 160
CTHIICTh
Monouyna — 41-175 11-40 0-10
BOCKOBa 76 - 120 Oinpmre 120
CTHIJIICTD
Bockona — 0-20 21-40 Oineme 40
TOBHA
CTHTTICTE
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yMO6aX  azpomexniku  HeoOHakoeuii  epoxcal, B sanexwocri  Bin
arpoMeTeopoNIoriYHiX YMOB BiH MOXe BiApi3HATHCH Ha 4 — 7 wra i 6inbine, 1o
HABiTh NEPEKPHBAE COPTOBi BIAMIHHOCTI.

JIns OUiHKN arpoMETeopOIOriYHHX YMOB [PH NPOTHO3YBAaHHI BPOXAAHUX
AKOCTEl 3€pHA BUKOPUCTOBYETLCH  “exoforiusa Mosens”  dopMysaHns
BpoXaiiHuX fKocTeit 3epHa pi3HOro piBHA: NiABHUIIEH], CEPeili Ta 3MEHIUEIT.

3a ocHoBy npu noOynyBaHHi €KOJOTIUHOI MOJeNni B3ATI napamerp,
po3paxoBaHi 1O OCHOBHUX MIDK(a3HUX MEPIOAAX, MOYHHAIOYM BiJ| KOJNOCIHAS
POCHHH: CepellHs TeMIepaTypa MoBiTPs, cepe/iHA BiAHOCHA BONOTICTH MOBITP,
KiJbKicTb aTMOCEpHHX ONaaiB, KifbKIiCTb JHIB 3 Temneparypolo nositps 25° C
i Buute Ta 10° C Ta HMXK4e, | KiNbKICTIO AHIB 3 BiAHOCHOIO BOJIOTICTIO NOBITPs
50 % i unxue Ta 80 % i Buuie (Ta6a.9.1). »

KoxHuii 3 uux napaMeTpiB OL[HIOETHCA 32 AeCATHOAIBHOIO mKasiow: | — 3
6anu 11 GpopmyBaHHs HACIHHA i3 3MEHIIEHHMMH BPOXKailHUMH BNAaCTHBOCTIMH,
4 — 6 GauiiB — o0 Hacinug 3 cepeqHIMK BIacTHBOCTAMY i 7 — 9 Ganis — ans
HACiHHA 3 MiABULLCHUMN BpoXaiiHump BiracTHBocTAMH. [Ipy nbomy, nakisuumii
6an BiANOBIZAE ONTAMANbLHOMY 3HAUEHHIO (aKTOpa. SIKILO K TMOKA3HUK 3HAYHO
TepeBHIIY€E eKCTpeManbHi 3HaueHHS GakTopis, TO BiH OUiHIOETLCA Ganom 0.

ABTOpoM MeTOAy /s MPaKTHYHOrO BHKOPHCTAHHA [IpM  CKIajaHHi
HPOrHO3y BpOXaiiHUX BflacTUBOCTell HAciHHS po3pobiena tabnuus, 3a AKOW
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6yas ske 3HaueHHS METEOpONOriYHOro eneMeHTry BioGpaxeno Ganom
BpoxaifHocTi (Tabm. I'.1).

Cyma 6aniB 3a yciMa napamMeTpaMH MoOfeNi y Nepiof BiZ KOJOCIHHS JO
30upaHHs - O3MMOi IIUEHMIl BiATNIOBiZa€e MEBHOMY piBHIO BpOXKaHHAX
BJIACTUBOCTEH 3epHA 03UMOT mueHuni. JNs 3epHa 3 HiABHIIEHUMHU BpOXXakHAMU
BIIACTHBOCTAMM 1 CyMa cTaHOBUTh Ginbrue 110 GaniB,; 3 cepennimu — Bix 110
10 95 Ta 3i 3HHKEHUMH — MeHie 95 Ganis (Tab. 9.2).

Tabmuus 9.2 — Illkana GamoBoi ouiuku pisHs BpO)KaPIHOI SIKOCTi 3epHa
03MMoi MILeHH 1o Mixba3HUX Nepiofax

PiBens Cyma 6auniB 1o nmepiogam 3arancHa
BpOXaifHEX KOJIOCIHHSA — MOJIOYHa — BOCKOBa — cyma GaiiB
BlacTUBOCTEH MOJIOYHA BOCKOB4 [OBHA
CTHUTIICTD CTHUTJICTh CTHIIICTH
I'Ti npnienuit BHIle 36 puie 38 puie 36 puuie 110
Cepenii 31-36 33-38 31-36 95-110
[MounxeHnit Hmxye 31 Hik4de 31 Hyxue 31 HIKge 95

Texnixa cknadanna npoenosy. TIpH cKIIajaHHI NMPOrHO3y BPOKAWHHUX
BJIACTUBOCTEH 3e€pHa 03MMOI MIEHHI]I HEOOXiZHO BHKOHATH PO3PAXyHKH:

1) 32 XaHMMH (eHONONIYHHX CTOCTEpeXKEeHb BH3HAYUTH TPUBANLCTD
MiDK(a3HUX NepiofiB; KONOCIHHA — MOJIOYHA CTHINICTh, MOJIOYHA CTUIVHCTb —
BOCKOBA CTHIICTh, BOCKOBA CTHIICTh — HOBHA CTHUIJICTh (TIPA YOMY Y LILOMY
nepioai BPaXOBYEThCS nepion 36HpaHHﬂ xni6a o 10 nHiB);

) mo Marepianax MeTeoponoannx CIOCTepeXkeHb PO3pPaxyBaTH cepemu
3HAYEHHST IS KOXKHOTO MiXK(asHOTO Tiepiojty: cepeHboi TeMIepaTypH noBiTpA,
KinskocTi AHIB 3 TeMneparypoto Butle 25° C (y tabi. J.1) rpada “makcumanbha
TeMIcparypa MOBITpsA”, KiJIbKOCTi AHIB 3 Temmeparyporo nositpa 10°C Ta
Hwkye, 5° C Tta Hmkue (rpada “MiHiManmpHa Temmneparypa NOBIiTps), CyMH
onazis, Cepe;mso’f BIJHOCHO!I BOJIOFOCTI MOBITPA, KiNLKOCTI JHIB 3 BiAHOCHOIO
Bosiorictio 50 % i Huxue (rpada “miHiMaTbHa BIRHOCHA BONOTICTH”), KUTHKOCTI
IHiB 3 BiZHOCHOKW BomoricTio noBitTps 80 % i sume (rpada “maxcumaibHa
BiHOCHA BOJIOTiCTh NOBITPA™).

3) OTpuUMaHi 3HAaUCHHSA €EMENHTIB 3aHOCATECA y pobouy Tabnuwmo (y tabn.
J.1) i moriM 3 Tabn. I".1. BU3HAYAETBCA OMIHK2 KOXHOIO eleMeHTy B Oanax 3a
KoxHui MixdasHuii nepion. [licma ouiHkd BCix  eneMeHTiB  6anu
HiJICYMOBYIOTLCA Ta BU3HAYaeTheA iX cyma. g cyma i 6yue kputepiem ouinkm
arpoMeTeopoNIOriTHUX yMoB (opMyBaHHS BpoXaitHuX BiacTHBocTel 3epha. Ili
3epHa.

IIpuxnad. Y nepioJ KONOCIHHA — MOJIOYHA CTUIIICTE CEPE/iHS TeMIIEpaTypa
noBiTps cranoBwia 16,7° C (sanuch y tabn. X.1). it Bignmosimae owuinka
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Bpoxaiitocti y 7 6anis. Kinbkicrb AHIB 3 TeMneparypolo nositps suiue 25°C
craHoBMNA 2 AHi — Tif BiAmoBiae onidka 9 Ganie. J{HiB 3 TeMnepaTyporo HHXue
10 ta 5°C ne 6yno — oninka 10 6anis. Onaau cxnaganu 40 MM ~ olfinka S 6ais.
Cepenus BimHOCHa Bonoricth Oyna 55% — ouinka 5 Ganis. Kinekicts AHiB 3
BITHOCHOIO BOJIOTiCTIO MOBiTpA 50% i HWKue craHoBAAa 5 — ouninka 7 Ganis.
3arancHa cyma 6aliB 3a mepiofl KOJOCIHHS — MOJIOYHA CTHINICTE CTAaHOBUTL 38.
Tak caMO OLiHIOIOTECA YCi €IEeMEHTH NepPiofly MONOYHA ~ BOCKOBA CTUIMICTh. Y
HalHOMY BHMAanKy 3a ueif mepionx wabupaetbcs Texx 38 Ganis. I 3a nepiox Bin
BOCKOBOi 10 MOBHOI CTHITIOCTI CyMapHa ouiHka — 26 6aniB. 3a Tpu nepiomu
cymapHa ouniHka craHouth 102 6amm, TOGTO 3epHO Oyne 3 cepeAHiMM
BPO)KaiHHMH BJIaCTUBOCTSMH.

Jlis oriepaTHBHOI OLIHKHM AarpoMETeopoNIOriyHUX YMOB aBTOp METony
po3pobus HoMorpamy (puc. 9.1). OTpHMaHi NOKA3HHKH BiIKJIaJalOThCA Ha
HOMOTpaMi, Jie Bifpasy GyJie 9iTKO MpOCHi/KYBaTHCh, 3a AKUM rpadikoM ine
¢dopMyBaHHsA BpoXaliHUX BracTHBOCTeH Hacinms. Tak, monepensiii npuknan 3
TEMIEPaTypolo TMOBITPS B HEPiof KONOCIHHA — MosiouHa cturiictb 16,7° C
NoNajac y uojie BACOKHX BPOXKANHUX BIACTHBOCTEH 3epHa.

3a jgauuM MeETOAOM NPOrHO3 BPOXKAWHMX BIACTHBOCTEH 3€pHa MOXHA
CKIaAaTH 3 piYHOI0 3aBYACHICTIO 3 BHKOPHUCTAHHAM JOBrOCTPOKOBHX
CHHONTHYHHX MPOTHO3IB Ta CepeHiX GaraTopiYHNX BEIMYHH.

TlpHyHHAMH BiAXWJIEHHA OTPUMAaHMX BENHYHH BPOXKAMHHMX BiacTHBOCTEl
jepHA Y NPOrHO3i OyBalOTh: Bi/IXWJICHHS Bl 3aralbHONPHHHATOI TexHonOri|
BHPOLIYBaHHA HacCiHHA Ta NOLIKOMKEHHs 3epHa naroreHamu (36yAHHKaMM
tpUOHUX 3aXBOPIOBaHb), KIONAMH-4epenallKaMy Ta iH.

3poureHHs 3MEHUIye HEraTHBHHH BIUIMB BHCOKHX TeMOeparyp Ha
BpoxaifHi BIacTHBOCTi 3epHa.

Iicns pospaxyHkiB BpoxaiiHUX BiacTHBOcTel 3epHa Ha  BEJIMKHX
TEPHTOPIAX BHAUIMIOTHCA 30HH TapaHTOBAHOro, CTIAKOro, HecTifikoro Ta
PUCKOBAHOTO HACIHHMLUTBA O3UMOT NILEHHLL.

Ha wmarepianax GaraTopiuHMX cnocTepexeHb A0 30HH [apaHTOBAHOTO
HACIHHMITBA O3UMOI fILICHHLI BiAHOCHTHCA GijibllIa YaCTHHA HCHTPANLHOTO T4
npaBobepexnoro Jlicocreny (BinHnuska, nisaensi paitonn Kuiscskoi obnacri,
Yepxacbka o6nacri).

ImoBipHicTe  (opMyBaHHA  3HHXKEHHX  BpOKaHHHX  BIacTHBOCTE(l
criocrepiraerses y Ginbiie 20 % pokis.

JIo 30HM cCTiifKOro HAciHHMUTBA BiAHOCMTBCA NiBoOepexHuit Jlicocren
(Cymcobka, TlontaBceka Ta XapkiBcbka oGnacTi), Ta paiioHu MIBHIMHOTO Ta
neHtpansHoro Creny, WO NPUAATAIOTb A0 LMX obnacTel, leHTpabHa YACTHHA
Kpumy, Ta By3bki cmyru 6insa Yopioro Ta A3zoscbkoro Mopis. Husskospoxaiisi
BJIACTHUBOCTI 3€pPHa TYT cnoctepiraloTbes He 6inbwe 17 — 25 % poxis.

IliBpeHHo-cxinui  paidiond  miBHiyHOro Ta  ueHTpanshoro Creny
(JlminponerpoBceka, JloHeubka, Jlyranceka, 3anopisbka obnacri), [liBneHnnit
Cren, 3a BUKJIIOUEHHSIM LEHTPanbHOl YacTHHH KpHuMy, a Takox neHrpanshe Ta
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cxigne TMonices (OKuromupceka, ueHTpanbHi Ta HiBHiuHI paiionn Kuischkoi

3 ;:U Yucno asis 3 TEMIIEPATYPOIO nesiTps, ) . i . . %
§ & (waxcumanwuili) 25 °C i snue Cep patypa noeitps, °C obnacTi, YepHiriBceka o6NacTh) BiIHOCATHCA A0 30HH HECTIHKOrO HACIHHHUIITBA.
S; © e + w & @ 5 %5 3 g8 % 5 ﬁbﬁOBipHiCTB (popM){Bamm 3HHXXEHHX BJACTHBOCTeH 3epHa COCTEPIracThCs TYT
g . — g 227 e TRIR: maiixe y 30 % poxis, To6T0 omun pa3 y 3 — 4 poku. Jlo 30HH PH3HKOBAHOTO
(5} g 1 / - HaCIHHMIITBA BiIHOCATRCS MiBHIYHO-3aXinHa yactrra ITonices, 3axinHa wactuna
E. S gz [ / Jlicocreny (oxpiM MNpPHAHICTPOBCBKOI YacTHHH), MiBHIYHO-3aXifHI palioHM
I # =l E% XMeNbHULBKOT oﬁnac-ri, ripceki Ta mepen ripeski pafionn Kapnar). Husexi
%/ %’ > - gg | 2 o = £ - BpOXaliHi RIIACTHBOCTI 3¢pHa TYT GOPMYIOTECA pa3 y 2-3 DOKH.
// o / —1 °w / | ” V r1abn. 3.1 HaBomHTBECA MpPHKIaAd BHKOPHCTaHHA eKOJOTIYHOTO
%E — §§ / MPOTHO3YBAHHA Yy TEXHONOITYHOMY TMpoueci BUPOOHMIITBA HACIHHA O3MMOT
E A ge = / - ' MIIEHHI.
| ; 0 o ~ FoRE LH 6O & <+ w L] Ganu
oy O, 'Meno aiis 3 TeMnepaTypOIO MORITPA, 9.3 Onjinxa arpoMeTeopoIoriTHHX YMOB HAKOHHICHHA UYKDY ¥
E' E (MiniManbhnii) 10 °C i nuxue Cepe/iiA BiAHOCHA BONOTICTS NOBITPA, % KOpeHenJioaax nykposux Gypaxis
EE o * o 3 % 3 & 8§ 3 8 _ N
¢ = 7 = g — Ha BMmicT uyxpy y KOPEHeIIoNax BILIMBAIOT IPYHTOBO-KNIMATHUHI Ta
A .g / — z MOTOfIHi YMOBH, arpoTeXHiKa Ta KynbTypa SCMJI'epOGCTBa (normsin 3a nocisamu,
g ¢ §§ /// TepMiH Ta AKICTE 30dpaHHd, Tpusalicte rnepiogy 30HpaHHS KopeHennois,
2 T S S S I e A e L TpHBaJiCTh 30epiraHHs [0 NOYaTKy NepepobKu, BHBEAEHHA HOBHX COpTIB,
o 7 R BHECEHHA No6puUB).
g / Ie / JHocnimxennsmu M1 ORHOBCBKOFO [54] 6yno BCTaHOBJCHO, IO BMiCT
%_ = %g % HYKPY Y KOpEHCrulofax T Ginbwmit, ynm Ginbiue 366pl[‘aCTb'C$l cTape JINCTS
= T L 8 e S HanpHKIHWI BereTaull Ta YAM MeHLe YTBOPIOETBCA HOBUX JIMCTKIB BOCEHH.
2 7 9. Ipu B’saHenHi nucta npouec OTOCHHTE3y YMOBUIBHIOETHCA | Hepe3 Te
s [/ §§ YHOBINIBHIOETBCH HAKOMMuYeHHs HyKpy. IIpH BHpollyBaHHs I(ykpoBHX Oypskis
& Eh iHKONMM cKJIagaloOTBCA Taki yMOBM, 33 SIKHX Bin6yBaeTbcs iHTEHCUBHHH pict
B ; d =AY - KOPEHEIUIOAY, alle HaKOIMYEHHA IyKPy 3alHIUAeTbCa HesHauyHum. bBysae i
g = e Em® Fe e w ° HABNIAKH, HAKOMHMYEHHs LyKpy BixOyBaeTbcs IHTEHCWBHO, a  TpHpicT
E “§ HHeao anis 3 BisHOCHOIO Onany, MM G KOpEHEIIOAy Lyie Heanaunuil. Taki yMOBH crocrepiraloTses 3a sicHoi Temnof
z #ONOMICTIO TOMTIP. B - o MOTOAH TPH HENOCTATHROMY 3BONOKEHHI [pyuTy. Hanmipte 3BonmoxeHHs
= E e * » N8 & 8§ ‘% .8 &8 5 8 BHK/IMKAE 3MEHLIEHHS BMICTy Lykpy B Oypskax.
CE 7 / E / JocniDKeHHs BIUIMBY 3amaciB NMPOJYKTHBHOI BONOTH Y rpym:i Ha BMicT
S . LyKpy B KOPEHEIUIOAAX NIOKA3ANo, O IMEHIIEHHS UyKpy cliocTepiraeThes sk
g 52 OpH 3HAa4YHUX 3amacax MpPOAYKTUBHOI BONOTH, Tak i mpu X HemocTaTHii
§ % N & w Fe s gg * o w " KinbkocTi. SIKIO y nepion iHTEHCHMBHOTO HAKOTIMUEHHS LYKy 3afiac BOJNOTH B
o L/ 5. :W rpyHTi Ginbie 160 MM, Bmicr uykpy smenuyeTsca Ha 15 %. Haii6inbumii suict
| E B2 E — LKpY CTIOCTEPIracThCsl 1pH 3anacax BONOTH 60mMM y MeTpoBOMY Inapi IPYHTY.
g & / 38 F— é 3anacu BOJIOTH Lapy 0 — 50 cm na BMmICT LYKPY BIIHBAIOTH MaJIO. )
g § TS et §= ¢ & & o = Jocnimkennamn O.M. KoHTOPIIMKOBOT BCTaHOBEHO, DO JUIS OUIHKH
s 3 7= 58 7 YMOB  HaKOMHueHHA LYKy  Kpawic — KOPHCTYBATUCH  BE/HUMHOM
5 X — | gs ] BoJniorosafe3neueHocTi, 0cOONMBO 11e CTOCYETHCA OCTaHHIX pokiB [54].
8 ‘ — BaxiiBuM (paKTOpOM HaKONHYEHHS LYKPY B KOPECHEMIOAAX € KiIbKiCTSH
= ) e - HaJXOJDKEHHA COHAYHOI pagiauii. 3a noGpoi BosnorosabesnedeHocTi NMOCIBIB
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38’M30K BMiCTy UYKpPY (y) 3 DpHXONOM COHsN4HOT “paniauii 3a nepiox
HaKoOIIM4eHHA UYKPY (S) XxapakTepH3yeTbcs BHCOKMM 3HAYEHHAM KoedillieHTy
Kopensuii:

¥ =0,235+14

9.4)
r=0,72+0,03

Bennuuna npuxody COHAYHOI paniallii po3paxoByeThes 3a Qopmyiolo
C.I. Cuskoga .

Ane cnia Bi3HaUMTH, MO HE B YCiX NPHPOAHO-KIIMAaTHYHHX 30HaX
3aNeXHICTh HaKOMHM4eHHA UyKpy Bill TMpPHXOAY COHAYHOI  pamiauii
XapaKTepH3y€ThCs BHCOKHM 3HAa4CHHsM  koedillienty kopemsmil. Jns
Joueusko-IIpunninposcekoro Ta I[liBeHH0-3aXiZHOTO €KOHOMIYHUX paiOHIB
neil 38’430K 3HauHO cnabumiil. [IpUunHN oriplleHHs TICHOTH 3B’S3KY y LMX
paifonax pisHi. Ha repuropii Joneusko-IlpuaninpoBcskoro —paifony
Bosiorosabe3neyeHICTh NociBiB y nepioa Bix 20 munHa no 20 sepechHsa Oysae
HH3BKOIO.

VY TIliBgeHHO-3aXiIHOMY €KOHOMiYHOMY palioHi, HaBnakW, AyXe YacTo
OyBaloTh BHNAJKH TEPE3BONOXEHHA IPYHTY, AKE 3MEHILYE BMICT LYKPY Y
KOpEHEeTUI071ax.

Cnin 3a3HaunTH, IO HA TlepeBaxKHil GLIBILOCTI TepuTOpil BHPOLYBaHHA
nykpoBux OypskiB BonorosabesnedeHnicts y 80 % pokis y nepiox 3 20 nunts no
20 BepecH: 6yBae HenocTaTHLOW0 (50 — 60 % Big ONTHMANBHOT).

OM. KonropmwikoBorw 6yno 3HaiineHo rpadidHy 3alexHiCTh BMICTY
HyKpy Bifl Boyioro3abesnedyeHocti mOCiBiB Ta Npuxoxy COHAYHOI papiauii 3a
nepiog 3 1 cepnHi no 20 BepecHs VIS OCHOBHMX PAaiOHIB BHPOLEYBaHHS
LyKpoBHX Oypsikis (puc. 9.2 2,6, B).

Ha teputopii Ykpainu yMOBH HakonH4eHHs LYKpY OLIHIOIOTHCS 33 TAKMMH
rpajanisMH:

— Dy>e jo6pi, BMicT Nykpy Ginbme 18%;

— #o6pi , sMmicT uykpy 17 — 18%, Bonoro3abesneueHicts 50 — 80 % Bin
ONTUMaNbHOI, cymMa mpsmoi cousiyHoi papniauii Bim 12,5 g0
14,5 KKaJ]/CMZ;

— 3aJI0BiNIbHI, BMICT LyKpy CTaHOBHTH 16 %, BonorosabesneueHicts 7 —
100 %, cyma npsiMoi pamiauii Bix 10,5 g0 12,5 kkan/cm?;

— moradi yMOBH, BMICT uykpy MeHwe 15 %, BonorosabesneueHicts
ONTHMAllbHA, IpAMa COHAYHA pafiauis MeHie 11,5 KKan/em’.

s qopHo3eMHux obnactedl Pocii nokasHuku Bojorozabesne4eHocTi Ta
npamoi coHsuHoi papiauii 6yayTh Zemwo Hwxkui (aus. puc. 9.2, a).

V IliBnenno-3axigHoMy eKOHOMiYHOMY pafioHi OLIHKY YMOB HAKONUYEHHS
LUYKpPY Kpale BHKOHYBAaTH He 33 NOKa3HHKaMH BoJioro3abesneyeHocTi, a 3a
3Ha4YeHHSAMH 3allaciB IIPoAYKTUBHOI Bonord. BeranoeneHo (puc. 9.3), mo
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Puc. 9.2 — a) 3anexHicTe HAKOMMYEHHS LYKPy B UYKpoBHX OypaKax o
KiHns Beretanii Bil npsAMoi coHsumoi pamianii (S;) i
pontorozafe3neyeHoCTi MOCiBiB (V) 3a nepiof iHTEHCHBHOrO
HAKOMMYEHHS UyKpY MJIA HEHTPaNnsHOI YOPHOIEMHOI 30HH (B
cepeaHLoMy Mo obaacTi).
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Puc. 9.2. — 6) 3anexHicTs HAKOMHYEHHs LYKPY B LYKPOBHX Oypsikax 1o

KiHIA BereTamii Bif CYMH (OTOCHHTETHYHO aKTHBHOL
paniauii (DAP) i sonorozabesneueHocTi nocisis (v) 3a
nepiofl  iHTEHCUBHOTO  HAKOTMMYEHHs  Lykpy  Ans
USHTpaNbHOi 4opHO3eMHOI 30HH (B cepequboMy MO
obnacri).
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Puc. 9.2 — B) 3ajexHicTs HAKONWYEHHS LYKPY B LYKpPOBUX GypskiB 1o
KiHus Beretauii Big mnpsamoi comsunoi pamiauii (S) i
cepeaHboOi BONoro3abesnedeHocti nociBiB (V) 3a mepioa
iHNTEeHCHMBHOrO HAKOMMYEHHA LYKpY [UIf JiBoGepexHoi
YacTMHE YKpaiHH (B cepeHBOMY M0 0ONacTi).

Sylknanfen?)
B oy
17,7 78

.
.00

1
190 Wine)

Puc. 9.3 — 3anexHicTh HAKOMUYEHHA LYKpPY B LYKpOBHX Gypskax 1o KiHLU
pererauii Big npamMol coHsuHOi panjauii (Sy) i 3anacis
NIPOJIyKTHUBHOT BOJIOIH B Hapi rpyHry 0 — 100 cm (W) 3a nepioa
iHTEHCUBHOTO HAaKOMMYEHHS LYKPY Ui 3axiaHux obnacreii
VYxpaiuu (B cepeHboMy HO 0671acTi).
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Halikpalli YMOBH JUIa 100poro HaKONM4eHHA IYKPY CKIaJaloThCA TPH 3amacax
[POAYKTHBHOI BOJIOFH y METPOBOMY Iapi IPyHTY He Menine 50 MM i He Ginbme
110 MM, Ta cyMi npsmoi COHAYHOT pajianii 6inbme 13 kran/cM’. Jlobpi yMoBH
CKAaJaloThCA MpH 3anacax Bosord He MeHme 40 Ta He Ginbmwe 130 MM i cymi
pazianii Bume 11 kkan/cM’. HesaoBinbHi yMOBH /IS HAKOMHHYEHHA LYKDY
CKNaJAlOThCA MpH 3amacax Bojord Oimsme 170 MM i cyMi mpsmoi pasmiauii
MeHue 10 kKan/cm>.

9.4 Ilporno3s arpomMeTeopoJIOrivHHX YMOB HAKONHYEHHA KYKpY B
KOpeHenJ104ax HyKpoBHx Oypskip

Opepxani O.M. KoHropumkoBolo 3anmexnocti (puc. 9.2, 9.3)
BMKOPHCTOBYIOTHCA JUISl CKIANAHHA NMPOrHO3Y BMICTY LYKPY Y KODEHEILiOAaX.
OnHak, B NpOTrHO3ax NOrofgH Hema BIIOMOCTeil Mpo NpsMy COHAYHY paniauilo,
ab0 (OTOCHHTeTHYHO — akTHBHY pamiaiiio (PAP). Jina BuU3HAYeHHA npAMOL
paaiauii .M. SlpocnaBnes 3anponoHyBaB piBHAHHSA:

S = 0,08 — 65 9.5)

e S — ouiKyBaHa cyma npaMoi paianii, kkan/cm’ 3a nepion 3 1 cepnas o 20
BEpECHH;
t — cyMa aKTHBHHUX TeMIlepaTyp NOBITps 3a To# Ke nepion.

TemnepaTypa MOBITPA BH3HAYAETLCA 3 CHHONITHYHOTO NMPOTHO3Y NMOTO,TH.

Crniz 3a3Ha4nTH, IO He Jis BeiX palioHiB BHPONLYBaHHA LYKPOBHX OypsKiB
BHKOPHUCTOBYETECA CyMa Temmepatyp 3 1 cepnus mo 20 Bepechs. Jna
JHonensko-IIpuaHinposcbkoro palfoHy Lisi cyMa BHKOPUCTOBYETHCS 3a Mepiod 3
20 yepBus no 20 sepecHs. KpiM Toro, B uux pafioHax Ha HaKOIMYEHHs IYKpY
IyXe BIUIMBac BelM4yMHa BunaposysaHHs. H.I. Muxaiinosoro [72] nns
IiBnenno-3axinHoro paifoxy samponoHosaHa (opMyna I pO3PaxyHKy CyM
NpsMoI coHsYHOT pagianii:

S =0,018-0,003x—1,20 9.6)
1uist JToHeupko-TIpUaIHINpOBCEKOro pailoHy :
S =0,014¢ — 0,006x +3,510 9.7y
le t-— cyma aKTHBHHX Temreparyp, °C;

X — cyMapHe BUTIapoByBaHHs, MM 3a nepiof 3 20 aunta no 20 Bepecusi.

CymapHe BHNapoByBaHH: PO3PaXOBYEThCH 3a CHPOLICHHM DiBHSIHHAM
BOAHoro OanaHcy:
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Ta6mana 9.3 — Ipuknaz pospaxyHky BonorosafesnedeHocTi MOCIBiB | HAKONMAYEHHA LYKPY B IyKpoBHX GypsKiB 10
KiHUA Beretauii

ITokaszHukH

TpaseHs

Yepsenn

Jlunens

Cepruenb

Bepecenn

1

2

3

1

2

3

1

2

3

1

2 3

1

2

1

3

4

6

7

9

10

11

12 | 13

14

15

Cepenns neKaaHa TeMIepaTypa
NOBITPA

B TOTOYHOMY POLi

3a HOPMOIO

3a IIPOrHO30M

10,3
9,2

14,7
12,7

15,2
14,4

16,8
15,8

19,3
17,2

19,2
18,1

17,4
19,1

18,4
20,3

20,8
19

21,0
18

20,41 19,1
20 | 18

16,8
14

14,5
13

CymMma TeMnepatyp 3a
MPOTHO30M

209

389

589 | 787

927

1057

CymMa onanip
y IOTOYHOMY pOIi
3a MPOTHO30M (X)

29

19

28

13

13

77

18

17

16 | 15

15

15

Cyma cepennbo nobosoro
AeditHTy BOIOroCTi MoBiTps,
M6

Mm

52
38

85
60

69
52

92
69

117

90

60
45

57
43

KoedinieHT Wi BU3HAaUYEHHA
notpebGu LykpoBHX GypsKis y
BOJIO31

0,22

0,26

0,31

0,39

0,49

0,65

0,72

0,80

CymapHe BHTIapyBaHHS, MM
daxTHuHe
nporHosoane (E)

22

36

36

32

32

32

34

22

33

31

30 | 27

23

18

TTotpeba uykpoBux Gypakis y

16

16

27

43

44

32

34

[Mponosxenus Tabn. 9.3.

1 T

10

11

12 | 13

14

15

Bososi

3anacH NpoRyKTHBHOT BOJIOTH
B wapi rpyuty 0 — 100 cm 32
nepioa

MuHYIHE (W)
nporHosoBanuit (W)

175

167

148

118

99

142

118

103

90

80 | 71

62

67

Bosoroza6esnedeHicTs nociBis
3a AeKagy, %

100

100

100

100

75

73

100

94

CyMa TIpOLIeHTiB
BOJIOro3abe3nedeHocTi
HAPOCTAIOUMM MiACYMKOM

300

400

475

548

648

742

J

| Cepenns

BosorozabesnedeHicTs (B %
nocisis 3a MUHYHt nepion

BereTauii)

100

100

100

95

91

92

92




E=(W, +r)-W, 9.8)

ae W, ta W, — 3anacd NpoiyKTHMBHOI BOJIOTH Y METPOBOMY INapi IPyHTY Ha
MOYaTOK Ta KiHellb JeKay BiAMOBiHO, MM;
X — CyMa OnajiB 3a ieKajly, MM.

Temneparypa moBiTps i cyma omamis BHU3HAYAIOTECA 3 CHHONTHYHOTO
TPOTHO3Y MOTOAH.

IIpuxnao. TlporHos ciragaerscs micns | ceprug. Po3paxyHkH o4ikyBaHOTO
BMICTY LyKpy Kpale BUKOHYBaTH y poGoyiit Tabnuui (tabn. 9.3).

3 NMporHo3y MOroAH BH3HAYAlOTHCA: OYiKyBaHa TeMIlepaTypa NOBITpA, Ta
cyMa omafiiB. 3 JaHMX CNOCTEpEXEeHb BHNHUCYIOTBCA Yy pobody TabGuuiio
3Ha4yeHHs 3amaciB MPOXYKTHBHO! BOJOTH JO J4TH CKIAJaHHs# nporHosy. IMorim
PO3paxoByIOThCS OYiKyBaHi 3allacH HPOJYKTHBHOI BOJIOI'M Ha IPOTHO30BaHMI
nepion  mo 3anexHoctsix O.M. Konropuwkosoi. Po3paxoByloTeesa CyMH
aKTUBHHMX TeMIlepatyp, BoHa odikyetbes 1057° C. CymapHe BHNapoBYBaHHA
PO3PaxoBYEThCS 3a CHPOLIEHHM pPIiBHAHHAM BoxHoro Oamancy (9.8) — BoHO
ctanoBuTh 147 MM. TotiM 3a Qopmynoto (9.7) pospaxoByerbca cyma MpsAMOT
consTIHOi pamiawii - 17,4 kxan/cm’. J{1s# BH3HAYEHHA OTIKyBAHOTO BMICTY IYKpY
HeoOXiHO TakoX 3HATH BoJiorosabesneueHicTh toCiBiB 3 nepworo cepuus (V)
1o moyaTKy 36upanHs GypskiB. BoHa po3paxoByeTbes 3a JaHMMH CepeqHBOL
BonlorosabesneueHocTi Ha JIaTy cKiagaHHs nporHosy(V)) 3a dpopmyioro:

V =1,4%; - 45 (9.9)

BoslorosabesneyeHicth Ha JaTy CKiafaHHs TPOrHO3y craHoBuna 92 %.
Toni V=14-92-45=84%.  Cepemus  ponorozabesneuyeHictb  3a
nporHosoBaHHi nepion 6yne 92 + 84 /2 = 88 %. Hani 3 puc. 9.3 Bu3HAa4A€THCA
o4iKyBaHHii o 061acTi BMIiCT LYKpY Y KOpeHenIo1ax — Bi CTaHOBUTE 17,6 Ye.
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10 IIpornos iHTeHCHBHOCTI MONATAHHA 3EPHOBHX KYJLTYP

[Nonsranys NOCIBiB 3¢pHOBHX KyJABTYp HPH3BOAHTH N0 BENHKMX BTPAT
Bpoxaio, 60 BOHO BHK/IMKAae IPOPOCTAaHHsS HACIHHSA, OCHIIAHHA 3€pHA Ta
HH3BKY SIKiCTh 30UpaHH.

Bopotsba* 3 nonsrauHAM TMOCiBiB 3OIMCHIOETBCA 3@ JOMOMOTON
ArpoTeXHIYHMX 33aXOfiB — BHBEIECHHA CTIMKMX N0 TONATAHHA COpTiB Ta
o0pobku mociBiB perapmaHTaMH. 3MeHLIye BTPaTH Bl HONATaHHA
nepefyfoBa JKaToK Ta CHelialbHa IATOTOBKa MONiB 3 IMOJNErTAMH
pociunamu. Jing ninsmiieHHA eeKTHBHOCTI UMX 3axofiB HeoOximme
3aBYACHE TIOTIEPEKEHHSA PO PO3MIPH IUIOU] 3 NONETINUMH NociBaMu. 3 1i€ro
MeToI0 i Oyno po3pobieHO METONMKY NPOTrHO3Y MONAraHHA SPOro AUMEHI0
0O.[. Taceunioxom [37, 38].

[Tz nonsraHHAM ¢TE6IOCTOI0 PO3YMIIOTh TaKMil HOro cTaH, Koiu Mif
BIINBOM HECMPHATIMBHX ABHLL NOroay (1oL, BiTep, MOKpHH CHIr i T.iH.), u10
MeXaHi4HO BIUIMBAIOTE HA POCAMHH, creCuoctili B Til 4yu inwid wmipi
HAXIIAETHCA JO 3€MIAL | HEe IIOBEPTAETHCS y BEPTHKAJIBHE NIONIOKEHHS Bipasy
X Hicls NpunuHeHHs Afi uux sBuw. Ha rinpoMereoponoridHux craHuisx
BiIMiYa€ThCA IUIONIA 3 NONEIMMM MOCiBaMH y BIACOTKax BiA 3arajibHOi
nomi mronst. KpiM uporo, Takox BU3HAYAETHCA iIHTEHCUBHICTb NOAATAHHS.

IHTEeHCUBHICTb NMOJIAFaHHA OLIHIOEThCA y Ganax 3a HIKaNoI0:

— 5 GaJiB — MONAraHHsA BiACYTHE;

— 4 6anu — cnabke nonsranus, Micusimu (He Ginsie 30 % nnowi noss);

— 3 6anu — cepefiHe MONATAHHS, He 32BAXKAE MALIHHHOMY 35MpanHIo XJ1ibiB
(31-60 %);

— 2 6any — cHIBHE MONArAaHHs, AKe YCKNaaHIoe 36upanHs xnibis (Ginbuwe
61 % o nons);

— 1 6an — gyxe cuibHE HoNAraHHs, MOCIBY He NPHAATHI 10 36UpaHHs.

T0OBHOIO NPHUYMHOIO HONATAHHS NOCIBiB € CUIbHI JOW Ta BiTep, ski
MEXaHIYHO BIIMBAIOTH Ha pocivHu. OaHaK MOXIMBICTE NOJATAHHA XNiGiB y
BENMKili Mipi 3aneXMTh BiX arpoOMETEOPONOTiYHHX YMOB TNONEPEAHLOrO
nepiony.

CTifiKicTh POCAHH 710 NOMAraHHA 3HAXOAMTHCS Y NMPAMIii 3aJI€KHOCTI BIA
CepeHLOl TEMIEpaTypH NOBITPA, aMIUITYH TeMINepaTypH TMoBITPA, HecTaui
HACHYEHHS MOBITPA BOJOTOK T2 y 3BOPOTHIM 3aiekKHOCTI — BiJ KijlbKOCTI
onaniB, KiNbKOCTL JAHIB 3 oOflagaM, Trigporepmiunoro koedilieHTy
I'.T. Censuinona. Halimenuty crifikicte cTe6nocToio Jo nomsranss MaioTh
3epHOBI KyJBTYpd B POKM 3 NiJBHLIEHOK BOJoroszabesnedenicTio Ta
3HHXEHUM TEMIIEPaTYPHHM PEXHMOM.

IHTEHCHBHICTb TMONAraHHA NOCIBIB 3aMEXUTh BiJi JEKIUILKOX (akTopin:
¢a3u pO3BUTKY POCIHH, TYIIHHH NOCIBIB, BUCOTH POCHHH, COPTOBHUX Bi/I3HAK,
arpoMeTeopoJIONiYHHX YMOB Ta arpoTeXHIYHHX 3aXOJiB.
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3a nokasuux CTIHKOCTI POCIHE 1O TIoAAraHRs-6EPYTs BHCOTY POCIMH Ta
rycroty crebnocrolo 60 iHIN nMapameTpd B NOJNi HE BH3HAYAIOTECH aGo
BU3HAYAIOTHCA AYKE PIAKO.

JlocHijokeHHAMH BCTAHOBJIEHO, WO AKINO y ¢asi Buxix y Tpybky y
03uMOi MINEHHI KUTBKICTb cTeGen He nepesumnysaia 600 Ha omuh M-, a y
aporo saMeHio — 700, TO pocnuHH He NoasraloTh abo nonsTaloTL cnafko.
36inbuIeHHs TYn(MHH MOCiBiB 36iNblye iMOBIpHICTL monsramus. 3HauHO
NONAraoTh MOCIBY NpH rymuHi Gitbie 1300 creben Ha M” (Tabm.10.1).

Tabnuns 10.1 — ImoBipricTs mONSraHHA MOCIBIB 3a pi3HOI ryIMHH
crebnocToio y dazy BUXORY Y TPYOKyY

Kinpkicts BincyrHicts Mipa nonsiraunst

creﬁeg Ha NONATaHHS cnabka cepenns CHJIbHA

1M
Osuma_mueHuHIs

< 500 82 18 0 0
500 —700 60 34 5 1
701 - 1000 50 22 14 14
1001 — 1300 45 24 14 : 17
> 1300 10 11 34 45

SlaMinb

<700 57 43 0 0
700 — 900 29 40 19 12
901 - 1100 12 16 23 49 |
1101 - 1300 14 14 14 58
>1300 14 0 0 86

IMicna Buxony y TpybKy 03uMOI MIUeHHUi Ta SpOro sYMEHI0 Ha Mipy
[OJIASTaHHSA MMOCIBiB NMOYMHAE BIIMBATH BHCOTA pocinH. Hailbinsle BumBac
Ha PO3MipH IIOL{ MOJATAHHA BHCOTA POCHMH BifI KONOCIHHS JO MOJIOYHOL
crariocTi. SIKIIo BrcoTa cTeGIOCTO suMeHIo B liei nepica meniue 70 cm, a
nuieHulli — MeHwe 90 cM, To mondraHHs nocisiB He Oyame. 36inbLIeHHS
BUCOTH POCIIHMH 30iNMbHIye IMOBIPHICTE MoNAraHyi. Y 03UMOI NIIEHNLI BUCOTA
pociue 100 cM i Ginbiue BHKIIMKaE nonsarants no 100 % nons/

SIx Gyno BKa3’aHO BHILE, rOMOBHOK IPHYHHOK MMONArAHHA NOCIBIB €
cunbHi gomli Ta iX KinbKicTh. OCKiNBKH HaAIWHWX CHHONTHYHHX MPOTHO3IB
LMX ABMIL HEMa, TO MPOrHO3M MTOATAHHS 3¢PHOBHX KYJIETYP PO3pPOOISIIHCH Y
iMOBipHicHilf ¢opMi 3a PO3paxyHKOM TOTO, IO B Mepiox ¢opmyBaHHA Ta
HaJIUBY 3epHa arpoMeTeoposioriuni ymosH 6ynyTh GJIM3LKHMM JIO cepenHix
Garatopiunmx. Y Takux BHNAZKaX iHTCHCHBHICTb NOJNATAHHA pPOCHHH
XapaKkTepu3yeThCs iX CTIHKICTIO A0 nonsAraHHs, To6TO BHCOTOI), TYIIMHOIO

148

cTe6A0CTOI0, NOBXHHOIO MIXBY3/s, TOBIIMHOI CTiHKM cojiioMH i T. in. Lfi
NOKa3HHKH CTeOJIOCTOI0 RO NONATaHHA BH3HAYAIOTBCS  ArpOTEXHIKOI
BUPOLIYBaHHA Ta METEOPOJOIIYHHMH YMOBaMH [ONEPENHBOro Mepioxy
PO3BUTKY.

O.1. HaceunmrokoM po3pobneHi [Ba NMpPOTHO3H TIONATAHHS 3EPHOBHX
KYJBTYp — NPOFHO3 HONATAHHS NOCIBIB JYMEHIO T4 NPOrHO3 NONAralHs
03HMOI1 NIIECHUI.

10.1 IIporno3 noxuranng NOCiBiB AYMEHIO

Mipa nonsraHHA HOCIBIB AYMEHIO mepes 3GHPaHHAM 3AIEKHTH Bif
CTIFIKOCTi POCIHH IO MOJIATAHHA Ta BiJl HASBHOCTi METEOPOAOTIYHHX ABMLL,
AKi BHKJIHKAIOTh HOJATAHHA.

Crocrepiraerscs iTkHii 38’ 430K iHTEHCHBHOCTI MONIATaHHA 3i CTiliKic o
crebnocTolo. A CTIHKICTh CTeGNOCTOIO MONpH BCE iHIIE BH3HAYAETHCH
BHCOTOIO CTEBI10CTONO.

o rymuni cTe6n0cTO0 CKIaAAETHCA IMOBIPHICHHH NPOrHO3 TONATANHsA
HOCIBIB AUMEHI0O Ha CymilaHux FpyHTax. Ha cyrmunkax iHTEHCHBHicTb
TIOJIRTAHHS POTHO3YETHCA NO IyiMHI NOCIBIB THIbKYK Y ABOX BHIANKAX:

1. Axwo y dasm Buxin y Tpy6ky abo nosBa HHXHBOIO By3Na COAOMHHH
cTeBoCTii Aumento 3piKennii (meHe 700 creben Ha | M), To momAraHHA
He Oyne abo Gyne nyxe cnabke i mopanswi YMOBH PO3BUTKY POCIHMH HOro ue
361IBWIATD.

2. IMoBIpHICTL ROMsraHHA 3aryliesux nocisis (Ginbie 1300 creben na
1 Mz) cknanae 86 %, ToMy Cilifi 4eKaTH CHUABHOrO NOJATAHHA POCIHH.

IuTeHCUBHICTE MoNAFaHHA AYMEHK Ha MolAx ¢ rywwHow Bix 700 mo
1300 creben na | M° NPOrHO3Y€ETbCA 33 3HAYEHHAMM 3araciB NPOAYKTHBHOL
BOJIOTH y wapi rpyHTy 0 — 50 cMm yepes aexkaly nicas Hactyny ¢asu BUXOAY Y
TpyOKy (puc. 10.1).

SlKIo 3amacH TIPOAYKTMBHOI BOMOrH Y MiBMETPOBOMY ILApi IPYHTY
yepe3 Aekady WIC/HA HAacTaHHA ¢asu BUxody y TPYOKY CTaHOBAATHL MeEHule
60 MM, TO IMOBIpHICTSH TIONATanRHA Ayxke Mana (Ha puc. 10.2 Touka monanac B
cekrop 1), ToMy HeobxixHOCTI y mporHo3i Hema. [Ipn 3anacax sonoru Ginbiue
100 — 110 MM icHye nye Benuka iMOBIpHICTH MONAraHHS NOCIBIB APOro
AYMEHIO0 HA BENUKHX miom@ax (Touxa mnomamae B8 cexrop 4). Axo
CHOCTEPiIalOTheA NPOMDKHI 3HAYEHHS 3anaciB NPOAYKTHBHOI BOJIOrH (6iibiue
60 mm Ta meHwme 100 MM), TO NpPOrHO3yeThCA Haibinbwa iMOBipHiCTH
noysraHHaA (cextop 2 ta 3 Ha puc. 10.2). V Bunajgkax, konu iMOBipHOCTI
TIONIAraHHA MOCIBIB Y PI3HUX CEKTOPaX BIAPI3HAOTLCA MaNlo, TO IS IPOrHO3Y
MONAraHH® HeoOXilHO BpaxoByBaTH TeMneparypy NoOBiTpA 3a mepiog
KYIiHHA — KOAOCIHHA (¢pakTHuHY Ta MpPOrHO30BaHy). SIkumio Temneparypa
IOBIiTpA O4iKyeThCA y Mexax 12 — 16° C, To 6yne ouikyBarucs Beska
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Puc. 10.2 — 3anexHicts iHTEHCHBHOCTI MONAraHH SUMEHIO BiA
KiABKOCTI omafie 3a omuMH jgowm i cepeaHbol
iHTeHCHBHOCTI 1x Bumamamms: 1, 2, 3, 4, 5 -

IHTEHCHBHICTE y Ganax ..
‘ Pnc.10.2 — Imosipricts nomsranns SIPOTO SIYMEHIO B 3AIEKHOCTI Bij

3anacis nponykTHeHOi Bonorn (W) y wapi rpyaty 0 —
50 cm uepes gexady nicnn HactaHus dasu Buxomy y
TpyOKy
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iHTencusHicTs nonsrasus. Ilpu temnepatypi 18° C rta Bmine imoBipuicts
noJisiraHHs Maitxe BigcyTHA. V Bunaaxax, kony Ha puc. 10.2 4iTKO BHALTUTH
rpananilo iMOBIPHOCTI IONATaHHA He MOXJIMBO, NMPOTHO3 CKJIANAECTHCA 38
BEITMYMHAMH ABOX CYMDKHHX rpajalii.

Cnix 3asHauMTH, IO nHpW pPO3PAXyHKAaX BHIPABAAaHOCTI [IPOTHO3Y
NONAraHHd #YMEHIO, Y BHOAiKaX BiACyTHocri mojsrasus, cnafkoro a6o
CHJTBHOTO TOJIATaHHS, BIAXMIEHHA (PaKTHYHOI BETHYNHH MONATaHHA HA OUHY
rpajailo Bifi NPOTHO30BaHOI BBAXAETHCA AONMycTHMHM. IIpA TIPOrHO3i
CEpeNHLOTO TIONATAHHA OMHJIKA HA OJHY Ipajialliio He AOIyCKAEThCS, TOMY
IIO NPH CEPEeAHBOMY NOJATAHHI XapaKTep MiArOTOBKH TEXHIKH [0 30HpaHHA
30BCIiM iHIIMIA, HiX TIPH CHIIBKOMY Ta CIaGKOMY NONATaHAi.

Meton nporuosy imoBipHocTi monsaraHHa sumeHto O.J1. Tlaceuniok
PO3pOGHB [N HECTIHKMX /[0 IOJATAaHHA COPTiB srimeHio. CriBBifHOMEHHA
UTOLIi NONA 3 NOJErNMMH MOCiBaMH He CTIHKUX COPTIB SUMEHIO 3 IUIOHIEI0
MOJIS CepeAHBOCTIMKMX COPTIB 10 MOAATAHHS N0KA34JI0: Y POKH 3 CEPEHIM Ta
CHJIBHHM MNOJIATaHHAM BOHO cTaHOBUTH 80 % Ta 48 % mwiowi, y poku 3
cabxum NoNAraHHaM — Binosigao 98 % ta 67 %. Tomy npu cxnanaHsi
[HPOTHO3Y IMOBIpHOCTI NONAraHHA MOCIBIB NMpPH OYiKyBaHHI CHJBHOTO
NOJIIraHHA HA MOASX 3 CEPeNHBOCTIHKUMH COpTaMM A4YMEHIO  Clid
TIPOTHO3YBATH CEPe/IHE MONATaHHS.

Y HeuopHozeMHili 30HI €Bpomeiickkoi uactuHr CHJ| cepen
paiioHOBaHMX COPTIB JOTeNep HeMa CTIHKUX A0 NMONAraHHA COPTIB IYMEHIO.

Mertoa pospobrneHo At nocisiB 3 rywmHolo cxoais Bia 300 po 650
pocsiia Ha 1 M”. Jlis nosiB i3 3pifkeHUMH HociBaMyl NIPOrHO3 MOIATaHHS He
CKJI/Ia€THCA.

JUist ckiafaHHA MpPOrHO3y HeoOXiHi MOYaTKOBi JaHi: HasBa COpTY.
UMEHIO, THII IPYHTY 3a MEXaHi4YHMM CKIIafioM, TYIIMHA CXOJiB, TyIUHHA
crebmocrolo Ha dasy BUXOAy y TpyOKy, 3amacd NpOJyKTHBHOI BOJNOIH Y
MiBMETPOBOMY lUAapi IPYHTY 4epe3 JeKajy micns HacTynmy ¢asu Buxomy y
TpyOKy. PO3paxoByeThCcs iIMOBIpHICTD NONATaHHA.

TMporHo3 cKnagaeTsCA MiCAA HACTYMY JaTH BHXOIy sUMeHIO y TpyOky.
Jns BU3HAYEHHA Cepe/IHBOI TeMIieparypH 3a nepiof Bia Buxoay y Tpybky no
KOJOCiHHA (pa3a KONOCiHHY pO3paxOBYETBCA 33 CyMaMH e(eKTHBHHX
TeMNeparyp, fka ang suMenio cranoButh 330° C. OuikysaHa Temneparypa
TIOBITPA BU3HAYAETLCH 3 CHHONITHYHOTO MPOFHO3Y MOTO/IH.

10.2 ITporHo3 nonAranus 03UMoi MeHHII
BraMB arpoMeTeoposioridHUX YMOB OCiHHBOFO Mepiofly Ha MONATaHHA
031MOI MIUEHHL Maibke He BHBUEHO, aJle BBAXAETHCH, WO BPaxyBaTH iX

HeMOXNMHBO. TiNbKM  arpoMeTeopoNiOTiuHi  YMOBM  3HMOBOTO  nepioay
BILIHBAIOTh HAa CTIAKICTD POCAHH 03UMOI DOUICHHII 1O IONATARHHA.
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JHocnimxeHns nokasany, mo 3arnbens 6inblie 20 % pocauH Maiixe NOBHICTIO
BHKJIIOYAE MOXMHBICTh HONATAHH.

SIxkmio 3arubeih poCIMH CTaHOBUTH MeHIme 20 %, TO NONATaHHA 03UMOT
TIIeHHIli TIPOrHO3yEThC O TyWuHi nociBy y dasy Buxony y Tpy6ky. SAkiuo
ryinuHa Mexme 600 creben Ha M’, TO TIOCiBU IPaKTHYHO HE MOJsraioTs, abo
nossraTs cnabko. I3 36inbuleHHAM TyIMHH CTeOINOCTOI0 301MBUIYETHCS
iMOBIpHICTE MOJISTaHHS 03UMOT NIICHHL] T2 Horo iHTeHCHBHicTb. ITpy rywuHi
nocigis 1300 cTeben ma | M® mociBu cHbHO MONAralOTH y GibLIOCTI
punaakis. INpu rymusi nocieis Big 600 no 1300 creGen na imM® nporxos
HONATAHHA CKIAJAEThes MO  cepeaHiil 3a noby TemmepaTypi TIOBITps
(tabn. 10.2) 3a nepiox Big BHXOMy y TpyOky nmo upitinua. Cknapauss
NPOTHO3Y MOJMFaHHA 33  TeMHEpaTypolo  MMOBITPA  MOMHMHAETHCA 3
po3paxyBaHHs HaTH HacTyny ()asd KOMOCIHHA, fKa PO3PaxOBYEThCA 3a
cymamn eeKTHBHMX TeMmrepatyp BiA JmatH Buxony y Tpybky 312° C
(Muponisceka 808) ta 330°C (iHwi coptn). Cepenns TeMneparypa nositTps
NpY 1bOMY BW3HAYACTBCA 3 CHHOMNTHYHOTO nporHody norogu. [licns
pO3paxyHKiB JaTH KONOCIHHA [0 Hel JOJaeTbes cepenHs OaraTtopiuna
TPHBAiCTh NEPIOAY KONOCIHHA - UBITIHHA | TAKHM YHHOM 3HAXOAMTHCS AATa
usititas. THcas UbOFO PO3PaxOBYETHCA CEpeilHst TEMIEeparypa TOBITPs 3a
nepion, BUXiA y TPYOKy — UBiTiHHS i 1o Tabn. 10.2 BU3HAYAETHLCA IMOBIPHICTE
HONIRraHHs 031WMOi MuleHuli. SKwo mepesard Hema Hi OAHA rpajauis, To y
TAKOMY BUIAJIKY 00 €IHYIOTBCA JIBI CyMDKHI rpajauil.

Tabnuus 10.2 — IMOBIpHICTE NOAAraHHS O3UMOI MUEHUUI 33 Pi3iUX
3HavYeHb TEMIEpaTypH NOBITPA

Temneparypa | Biacyrnicte | Mipa nonsrauns
nositps, °C | nonAraHHs cnabka | cepennn | cunbua
3a nepioa BUXia y TPYOKY — usiTinns
<12,5 0 0 50 |50
125-134 |42 21 13 124 )
135144 |50 25 20 15 -
| > 14,4 717 17 3 3
3a nepioa 3 21 TpasH# no 20 uepsHs -
11,5-13,0 12 24 29 35
13,1 -14,5 50 16 18 16
146-15,5 |60 28 12 0
>15,5 83 17 0 “To~
20--5-1527
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3arnbens Ginbme 20 % pociuH

TlonsraHHs He OYiKyeThCA

3arubenn MeHie 20 % pociana

¢asy BHXiZ B TpyDOKy

Menw 600 crebumis va 1 M

TNonsraHHs HE OYIKYIOTBCS
a6o Oyne cnabke

-

VMoBH ]
nepe3uMiBIi
]
y
I'ymmnaa nocisy B |,

600— 1000 cTebuis Ha 1 M?

Binswm 1300 cTebnis Ha 1 M2

OuiKyeThCs CHIBHE
MOJISITaHHSA

J

v

—

Cepenns no6osa
TeMIleparypa
TIOBITPA 3a Iepion
BHXLI B TPYOKY —
uBiTiHHA (21 TpaBHA
— 10 gepBHs)

Hikue 12,5° C (amkue 13,1° C)

/

Ouikyerscs cunbie abo
CepeHE IOSTaHHSA

12,5-14,4°C (13,1 - 15,5°C)

TonsraHnas He o4iKyeThes a6o
6yne cnabkun:

Bune 14,4° C (Bume 15,5° C)

IonsranHs He OYIKYETHCH

Puc. 10.3 ~ Cxema cK1ajaHAsA TIPOTHO3Y MOJATaHHA O3WMOT TIICHMIT




V ueHrpansaux paiioHax seyoprozemHoi 3oHn €U CHJI mixdasuuii
nepion BiZ Buxoy y TpyOKy 40 HBITIHAS Mae TPHBIICTb NPHOIU3HO Micsus
(TpeTH JeKanja TpaBHA Ta JBi JeKanu 4epBHA). ToMy 3a KpHTHYHMEl mepiox
npuiiMaeTecs mepiox BiA 21 TpaBHs mno 20 dYepBHS | MONSATAHHS
IPOrHO3YEThesl MO cepefHiil TeMmeparypi nosiTps 3a uei mnepion Ges
PO3paxyHKy NaTH L{BiTiHHA.

IMocninosHicTs ckiIafands Mporuo3y noisranqs Ha puc. 10.3. Tlpornos
NONAraHHS CKIAJA€ThCs HANPHKIHII TPaBHA — NOYATKY YEpBHs, Micis
OTPHMaHHs NPOrHO3y NOroJH Ha YepBeHb. 3a CE30HHMM MPOrHO30M NOTroAN
CKJIafaTH NMPOTHO3 NOJIATaHHA He PEKOMEHIYEThCS TaK fK Le 3MEHIUye Horo
HaRiHHICTb.
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11 Oninka i NporHo3 arpoMeTeopoJIOriYHuX yMOB Y nepiox ciB0u Ta
30HpaHHA 3ePHOBHX KYJbTYP

InaHyBaHHS i TpOBelicHHA MONBOBHUX POOIT Mae JyXK€ BAOXINBE 3HAYECHHS,
TOMY IO TepMiHM TNpoBeAcHHS CiBOM, JOTJISAy 3a TociBaMM Ta 30HpaHHS
3CPHOBUX KyJbTyp Gararo 8 4oMy 00yMOBAIOIITH BEJIUIHHY BPOXKAI0.

3anisHeHHs 3 TepMmiHaMH ciB6u Ha 10 — 15 gHiB y mnOpiBHAHHI 3
ONTHMAaIBHHM BHKIIMKae Helobip Bpoxkato y pisHux paioHax Bix 12 o 30 %.
3ari3HeHHA 3 TepMiHaMu 30WpaHHs x77i0iB BHKJIHKae BTpaTy Bpoxaio jgo. 30 %
yepe3 OCHIIaHHA 3epHa Ta HOro NpopocTaHHs.

11.1 PospaxyHok TpuBaJIOCTi TAREHHS CHIr'y Ta BiATaHEeHHA BEPXHLOIO
mapy rpyHTy

BeraHoBneHo, MO CHIr Ha HONAX PO3NOAUIAETRCS AyXe HepiBHOMipHO. Ha
OHOMY # TOMY XK I0Ji MOJKHA CIIOCTepiratTH AUISIHKA 6e3 CHiry ta JNiUISHKH 13
3HayHOIO Horo Bucortoro. B.O. Moiiceitunk [89] pospaxoBana iMOBIpHICTH
posfoAily CHICY Ha nNogdX 32 BH3HAYCHOI CepelHbOI HOro BHCOTH IO
cHIroMipHif pefiti.

Po3paxyHok TaHeHHs CHiIIy Ta HOTO TIOBHE 3HHUKHEHHS 3 Mojs
PO3paxoBYETHCA 3a JOIMOMOIOI0 MeToxy, 3anmpononosaHoro B.M. Komaposum
ta T.M. Makapogoto [90].

Metoz 3acHOBaHO Ha po3paxyHKy pO3MOjidy BOAM B cHiry. 3amac Boau B
CHIY BM3HAYAETHCS TNUIAXOM MEPEMHOKEHHS BHCOTH Ha HOTO IHUIbHICTB. Y
3B’3KY 3 HEPiBHOMIPHICTIO PO3NOAiNY CHIrY Ha 10jli TAHEHHA Horo Tex Oyle
HepiBHOMIpHHM. Po3paxyHOK cX0ny CHIiry BUKORYETBCS 31 JONOMOToK rpadika
(puc. 11.1). Ilpu upomy xoedimieHT TaHEHHs CHIry NpPHHMAETLCH PIBHUM B
cepeansoMy 5 MM Ha 1° C. Ha oci opaunar rpadika xpusux 3abe3nedyeHocTi
BijIKNazaeTbes nNapamerp K, sKuif JOpIBHIOE BIAHOUIEHHIO BENUYMHHU 3aMacis
BOJHU y CHIry y Oyab sikiii TOYI MOJs IO CepefHbOi BEIHYMHU LUX 3allaciB Ha
Bciif mromi monsa. Ha oci aGeuuce Bigknagaetses posnoi pisHux 3amacis Boan
B CHII'Y y % BenH4HH 3anacis Beiel 1oL noss.

Tlo xpuBMx po3noaiiy Ta 3abe3nedyeHoCTi 3anaciB CHIry ta mpH Bigomii
iHTEHCHBHOCTI TAHEHHS CHIry MOXXHA 3aBYaCHO pO3paXyBaTH MPOLEHT Mo
10151, BKPHTOTO CHIroM Ha 6yIb AKy NaTy Nepiofy TAHEHHH CHiry.

Ipukiazn po3paxyHKy TaHeHHs CHIry HaBOAMThCA y Tabi. 11.1.

ITicnst cxOAy CHITY IpyHT MOBHHeH BiATanyTH. Jlo CXOMy CHIiry BifiTaHeHHs
IpyHTY 3BEpXy He BibyBaerhcda. BeraHoBiieHo, mo 10 GOpOHYBaHHS MOXKHa
DPHUCTYNIaTH, KOJM IPYHT BifTane Ha 10 cM, a o opaHku — Ha 30 — 50 cm.
TpuBanicTs BiATaHeHHs IPyHTy 3aNeXWTb BiA: BOJNOTOCTI IPYHTY Tepex
3aMEP3aHHAM, THITY MEP3MOTHOrO MpoLecy, MipH
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Puc.11.1 — Kpusi 3a6e3neyeHoctTi BEAMUYMH 3alaciB BOAM B CHiry Ha
BiAKpUTOMY Micui y CTEMNOBHX Ta JiCOCTENOBMX paHOHax
Caponeiicpkoi yactunu CHIL

157



Ta6muus 11.1 — [Mpuknag pospaxyHKy X0y CHiry 3 noms

Cepennst IHap sin Cyma
Kgitens nobosa TaHeHHs, | IHapy Bill K- Zn %
TeMIeparypa MM, TaHEeHHH, ¥
noBitps, °C n=>5t MM,
Zn=X5¢
1 0,8 4,0 4,0 0,04 100
2 1,2 6,0 10,0 0,09 100
3 3,2 16,0 26,0 0,24 100
4 2,4 12,0 38,0 0,35 97
5 1,4 7,0 45,0 0,42 94
6 2,5 12,5 57,0 0,53 88
7 4,4 22,0 79,5 0,74 72
8 5.4 27,0 106,5 1,0 45
9 4,5 22,5 129,0 1,2 28
10 8,4 42,5 171,0 1,6 11
11 8,4 42,0 213,0 2,0 4
12 8,4 42,0 255,0 2,4 0

OXONIO/KEHHS. IPYHTY B3uUMKy, ocobnuBoctedt Bechu. Jna nocyuumsux
niBmenHo-cXigHux paitonis €sponeiicskoi yacTuay CHJ, e cHirosuii nokpus
He cTiiikuil Ta BigTaHeHHS BiAGYBA€THCA MPUCKOPEHO, JATA BiATATEHHA IPYHTY
pO3paxoByeEThCH 32 (HOPMY.I0I0:

h

ne———— (11.1)
0,346¢ + 1,72
Jle n — KiABKiCTh AHIB Bix maTH CXOAy CHIry A0 BiITAHEHHS IPYHTY Ha 3aJaHy
rIHOUHY;
h - 3anaHa rnubKHHa BiATAHEHHS BEPXHbLOI'O 1IAPY IPYHTY.
Jinst paifoHiB i3 CTIAKNM CHIrOBHM ITOKPHBOM BHKOPHCTOBYETECH PiBHAHHS:

Ah=0,20Zt ~ 0,175 +24,0 . (11.2)

ne Al —tiubKHa BixTaHeHHs IPYHTY 32 JieKany;
21— cyMa [O3UTUBHUX TeMIlepaTyp MOBITPA 3a JeKaly;
h, — rnu6uHa BiATaHeHHS DOBEPXHI IPYHTY HAa NOYATOK JEKalH.
M., JlyGuisum ans 3pyusocti B pobori 6yna pospaxoBaHa Tabnuus
TPHBAIOCTI TIEPIOAY Biji CXOXY CHIT'Y 0 BiATaHEHHS BEPXHIX IIAPiB IPyHTY 1A
pi3HUX paitoHiB (Tabun. 11.2).

Tabnuus 11.2 — Tpusanicts nepioay (aHi) Bii cx0Ay CHiry 10 BiATaHEHHs
BEPXHiX IIapiB IPyHTY

I'my6una Cepenns nobosa Temnepatypa nositpa, °C
BiATaHEHHA 0 1 2 3 4 5 6 7
IPYHTY, CM

PajioHy CHIIBHOTO 3BOJIOXKEHHA 3 BUCOKHM CTOSHHAM IPYHTOBHX BOJI
10 29 10 6 5 4 3 — -
30 — 31 19 14 11 7 6 5
Paitoru 3 HecTiiikol0 3UMOIO | MIUGOKHM CTOSHHAM IPYHTOBHX BOJ
10 9 7 5 3 3 2 — -
30 - 20 13 10 8 6 6 5
PaifoHH 3 HEHACHYECHHX IPYHTIB 3 INHOOKHM CTOSHHAM IPYHTOBHX BOJ
10 6 5 4 4 3 3 - -
30 - 22 11 7 6 4 4 3

BcraHomneHo, M0 B Temii BECHW, KOJIM TEeMilepaTypa MOBITPA y Nepiog
BiATaHEeHH: CHITY cTaHoBHTH 5°C i BHILE BIAMIHHOCTI LUBUAKOCTI BIATAHEHHS B
pisHux paitonax e cnioctepiractbes. A.Q. PasymoBolo po3poGneHi rpadiku
3aJIEHKHOCTI 3MIHH rIMGHHY BIATAHEHHS NICTS CXOMY CHICY Bifl CyM NO3UTHBHMX
TeMnepatyp TOBiTps 3a mekaay (puc. 11.2 a, 6, 8, r). [lpn yboMy rakox
BPaXoBY€ThCA MMUOUHA BIATAHEHHS HA NOYMATOK PO3PAXYHKY.

Cnij 3a3Ha4YUTH, LIO 3a 10YATOK TAHEHHS CHITY HaBeCHi MPUAMAETLCA daTa
CTIHKOTO flepexofly MaKCHMaibHOI TemmepaTypH nositps vepes 0° C, 3a kiHewb
CHiroTaHeHHs — [aTa, KOMH 3aidnThes He Ginbiue 20 % nnowi nons. Skiuo Ha
KiHeub Iepiojly TAHEHHS CHIry IpyHT Mg cHirom 6yne Tanuii, To 34 jgary
BiJITaHEHH OPHOTO LIAPY IPYHTY DPUIMAETLCA AATa CXOMY CHIrY.

Hanpuknan, sikuio Ha AoYaTOK jexaju Bifranewas cranopuno 0 cm, a
cyMa MO3MTUBHHUX TEMIIEpaTyp 3a Jekaly O4iKYeTbCs MO MPOrHO3Y TNOroau
30° C, To 3a puc. 11.2 (a) rmubuna BiaTaHeHHs Ha KiHEUb JE€Kall CTAHOBUTHME
20 cm.

11.2 Ilporuo3 no4aTkKy noJiLOBHX pobiT 3 3aBuacnicTio 10 — 15 aniB
[louarok nonkoBux pobiT cniBagae 3 JaTOI0 MPOCHXAHHA IPYHTY O
M’sKoriacTUdHoro crady. Il mMoxkHa pospaxyBaTd mekijibkOMd METOJUMH B

3aNeXHOCTI  Bifl  TepuTopii, nns Akoi BegyThea pospaxyHku. Tak,
A.L CujiopenkoBoto 3aponoHoBaRi ABa PIBHAHAS [ PO3paxyHKy CTPOKIB
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Puc.11.2 — 3miHa ruGuan BIATAHEHHA [PYHTY UicHA  CXOA4y CHIIY Ha
Epponeiicekiit Tepuropii CHI:
a — niBHiuHO-3axigHi pakionu (3 TITUOOKMM CTOSHHSAM
[PYHTOBHUX BOA);
6 — nisxenHo-cXinui palioHu (ocyuuInBi);
B — MiBAEHHI palfoHH 3 He CTiilKOoW 3UMOIO;
T — JUIS iHIIMX PIBHHHHUX TepUTOPiid.
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NPOCHXAaHHA TPYHTY A0 M AKOIJIACTHUHOTO CTaHy Uil 30HH HEUOPHOIEMHHX
(PYMTiB:
JUSL CYTJIHHKIB

- U=1,05x+0,03y; + 6,01 (11.3)

JUIA CYT1LAHMX TPYHTIB
U =0,80x +0,09y; +5,1 (11.4)

Ae U— paTi npocuXaHHs OPHOro wapy TpyHTY JI0 M’AKONJIACTHYHOTO CTaHy,
X — JIaTH BiiTaHeHHsi OPHOTO Luapy,
1 — 3al1acH BOJIOTH y METpoBoMy abo NIBMETPOBOMY LIApi IPYHTY.
B pisusuna (11.3 Ta 11.4) peoauThcs NONPaBKa Ha ONaju, sKi BUNajanu
BijJi aTH KiHIla pO3TaBaHHs CHIry 0 MPOCHXAHHA TPYHTY O M’SKOTIACTUYHOTO
crany. Tonpaska 6yna 3uaiineHa WIAXOM MOPIBHSHHA JaT, PO3PAXOBAHHX 13
BpaxyBaHHAM onajis 3 GaKTHYHUMK JaTaMH NPocHXaHus rpyirry (Tabn.11.3)

Tabauug 11.3 — [Monpasku jo U Ha cymy onaaiB (R) Bij\ KiHIlA TaHeHNs
CHITy 10 NPOCHXaHHA PYHTY

0 5 10 [ 15 20 25 | 30 | 35

31 | 25 | 19 [ a3 107 01 ] 05 | 11

40 45 50 55 60 65 | 70 75

1,7 23 29 35 4,1 47 | 53 5.8

R

Juin 3pyunocTi pospaxyHkis Oynu nobyaosaHi rpadikk as CyrjMHKiB
(puc. 11.3) nns cyniwannx rpyuris (puc.11.4)

[Tpu BuKOpHCTaHHI L€l MeToaun y pailoHax 3 CYTIMHKAMH 3amacH BOJIOrY y
METPOBOMY mapi TIPYHTY BuU3HA4alOTbCS i3 crocTepexeHh B nepion
Ha#6inbIIoro HacHYeHHA foro Bosio0.

Hpuxaao. Ha ct. Kosensb Jlyuskoi o6:1acTi opHuit tiap rpyury BiaTanys 16
KBiTRA. TpynTH — CYrnMHKoBi. 3anacu BONOTM y MeTpoBomy LWapi rpyHry
Hanpukitill Gepesus craHosuin 162 mm. [To (puc. 11.3) 3naxoaurtecs aana
JIOCTUraHHA TPYHTY — Le Oyne 26 xBiTHS. 3a Nepiojl MOBHOFO CXONLY CHily
(12 xBiTHa) Ao 16 kBitHA Bunanc 8 mm onaxis. 3 17 kBiTHA 10 27 KBiTHA 3a
MPOrHO30M OUiKyloTbcs onaan 12-15 mm. Besoro 3a pospaxyHkoBui mepion
sunage 23 mMm onagie. Ha puc.11.3 3naxoautbhes nonpaeka Ha onaiaH, BoHa
cranoButh 0,4. TakuM uuHOM, ouixyBaHa AaTa JOCTHUraHHA TpyHTY Oyne
27 ksiTHA. PakTuyna Aata Gyna 28 xsitha. [Tomunxa nporHody cranoswna |
JeHb, a 3aBYacHICTb NPorHo3y 11 nis.

21 —5-1527
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Puc.11.3 — [Dpadix s pospaxyHky AaT® NpoCHXaHHS IPYHTY 10
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Jlata BiATaHEHHs OPHOTO COPU3OHTY IPYHTY

IPYHTY B epioA HAWOINBIIOro

3anac BoJoru B iBMeTpOBOMY mapi
HACHYEHHS TPYHTY BONOTOIO, MM

Puc.11.4 — Tpadix ans pospaxyHKy IaTH NpPOCHXaHHS OPHOTO luapy
IPYHTY 10 M’SIKOIUIACTHYHOIO CTAHy [iA CYMilAHHX IPYHTIB
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BcraHoBneHo, 10 B TiBASHHUX paitonax €sponeiicbkoi gactunu CHJJ
JaTa M SAKOMMACTHYHOI'O CTaHy TPYHTy HACTyIae BCNIZ 3a JaTol0 CTiltkoro
nepexony cepenHroi 3a o0y TeMieparypH NOBiTps uepes 3° C.

11.3 OuiHKa arpomMeTeopoJIorivHHX YMOB NPOBe/ICHHA NOJIBLOBHX POOIT

Ha npoBejleHHS CilBCHKOrOCIOAapChbKUX poOIT BIUIMBaE TeMmepaTypa
HOBITPA, ONAH Ta 3BOJIOKEHICTh IPYHTY.

MoxnuBicTs NpoBefeHHs OOpoOKM IPYHTY $IK BOCEHM, TaK i HaBecHi
0oOMeXyeTbCS 3HMKEHHAM Temmepatypyu no —2, —5° C. Temnepatypa rpyHTy i
MOBITPS TAaKOX BIUIMBAE HAa Po0OTY OKPEeMUX BY3JIB CilIbCHKOIOCHONAPCHLKOT
TeXHIKM Ta CHOXXHMBAHHS ajbHOro. BUTpaTH mansHOro npy nepexofi Bifl 3UMM
A0 Jita 3MiHIOOTbes Ha 5 — 10 %. A BHMTpaTM NAIBHOro LUE CYTTEBH
eKOHOMIYHMil [0Ka3sHUK peHTabennbHocTi poborh TexHikn. Heratusno Ha
BATpaTy MaNsHOTrO BIUTHBAIOTH Pi3ki nepermagy Temnepatypu nositps. Hasecui
T4 BOCEHH Y MAIBHOMY yTBOPIOIOTHCA KPHCTAHKH JILOLY, AKi YCKJIaIHIOWOThH
pobOTy TEXHIKH.

Bosioricte BepxHiX wiapiB rpyHTY BH3Ha4ae YMOBH [ICPEKOHMYBaHHs Ta
3UiIUleHHs. XOJOBOI YAacTUHM MALIMH, a BOJOTFicTh Oinbll IMHOOKMX 1wapis

BILIMBAE Ha NATOMUiL TATIOBMIA oriip.
Bunajauns jolly 3MeHilye AKICTb ClTbCbKOrocnomapebkux pobir, abo

30BciM ix mpunuHie. TyT Bigirpac poab SK KiNbKiCTb onapis, Tak i ix
iHTEHCHBHICTD.
HocnipxeHns arpoMeTeopooriuHux YMOB npoBe/IeHs

CiILCHKOTOCMIOAAPChKHX  POBIT rMokazaay, WO X MOXHA OUIHIOBATH 34
JIEKiNbKOMA MOKA3HHKAMMH.

Oyinka 3a eonocicmio rpynmy. OuiiKa yMOB BUKOHY€TbC: y 6anax.

— Ipynt HammipHO Bonoruii, 06’eMua Bonoricts 45 - 50 %. YV vaknx
yMoBax poboTa TexHikn nemoxausa. Bupobnnua otinka 1 Gan.

— T'pyHT ayxe 3BonoxeHuil (nunkwii), Bonoricrs 35 — 44 %, poGora
TEXHIKH YCKIaJHeHa, ane MoxuBa. OwmiHka BUPOOHOCTI CTAHOBUTI
50 % — 2 6anu.

— IpyHT nobpe 3BONOXEHUH (M’ AKONNACTHYHMIA, CNiAKii), BonoricTs 21 -
34 %. SAkicTb poOOTH CLNLCHLKOTOCNOLAPCHKUX MALIHI BUCOKA, OLHK:
sHpobHocTi ctanosuth 100 % -- 3 6anu.

— I'pyHT cnabko 3BonoXkeHuUit (TBEpAO NIACTHYHHI), BosoricTh 10 — 20 %,
06poGiTok rpyHty notpeye A0HATKOBUX 3ycuib, SIKICTH poboru
3a10Bi1bHa, BHPOOHICTE cTaHOBUTDL 80 — 90 % - 4 Gann.

-~ Tpynr cyxnii, Teepamnii, monoricth wmeume 10 %, pobora
CiILCBKOrOCNONapCbKOi TEXHIKK Iy)Ke YCKNaaHeHa, ollinka BUpobHocTi
ctanoBuTs 60 ~ 70 % — 5 Ganis.

20
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Ouyinxka no cymi onadie 3a oOoby. OliHKa arpoMeTeOpONIOTIUHHX YMOB
[IPOBENEHHS CLIBCHKOrOCIOAAapCEKHX pobiT 3a cyMoro omafis 3a go0y
BHKOHY€TbCA Yy %. HesaliexxHo Bif KineKocTi oNnaniB mpH HagMipHOMY
3BOJIOXEHHI IPYHTY OLliHKa BUpoOHOCTI cranoButs O %.

3a BiACYTHOCTI OmajiB Ta NpH M’SKOIUIACTHYHOMY CTaHi TPyHTY OLHKA
BupoGHOCTi cTaHOBUTE 100 % (mews 6e3 onaniB Oyne Toal, KoNH ixX 30BCIM He
6yn10 a6o Bumano MeHie 1 Mm).

IMpu cymi omagiB 3a noby 1 — 4 MM i MAKOMNacTHYHOMY Ta
TBEPAOMUIACTUYHOMY CTaHY IPYyHTY OLliHKa BHPOGHOCTI 3MeHuIyeThes 10 80 %,
nipy Junkomy — xo 50 %.

3a cymu omauis 3a o0y 5 — 8 MM nIpu M’SKO Ta TBEpAO MIACTHYHOMY
CTaHy IPYHTY OlliHKa BHPOOHOCTI 3MeHIyeThCs Ao 60 %, a npu aunkomy —
pobOTH TIPH3YNHHSIOTECS, OHIHKa BHPOGHOCTI cTaHoBUTDL O %.

Onagu, cyma skMX 3a Ao0y nepesumiye 9 Mm, nepepaxaots poGoTi
ClIBCHKOTOCIIONAPCHKMX MAIIMH fpH OyAs SIKOMY CTaHi [PYHTY, OLiHKA
BupobHOCTI — 0 %.

Oyinka  uzpomemeoponoziunux ymo8 no memnepamypi  nosimps.
BuxoHyeTbcst Takox y BificoTkax. TeMmnepatypa noBitps Buile 5° C nossonse
BMKOHYBaTH cCilibcbKorocnonapeski pobotu 3 ouinkoio 100 %. 3uwkenns
TeMITepaTypH Ha KOXEH rpajyc 3MeHiye BUpoOHicTh Ha 20 %.

OuiHKy BHPOGHOCTI MO TEMIEPATYPi CNiJ BUKOHYBATH TIILKH O TOro
nepiony, MOKK He Oyze CTiHKOTrO Hiepexoly Temneparypu nositpa depes 5° C
(nasecni i BoceHu). B iHwi cezonm ominka BUpOGHOCTI NO TemnepaTypi He
BHKOHYETHCH.

IIpurcnad. [lns 3pyaHOCTi po3paxyHKH BHMKOHYKOTBCA y poGouiii Tabnuui
(tabn.11.4)

Sk BuaHO 3 Tabm. 11.4, 4 kBiTHA TeMneparypa MOBITPA nepeiitia depes
5°C i omiHKa arpoMeTEopoJIOridHUX YMOB MO TEMNEPaTypi NPHUMMHHAACE. Y
HACTYTHI JHi CymMapHa OLiHKa CKIaJaeThCA i3 OLIHKM CTaHy IPYHTY Ta OLIHKH
omajgiB. ¥ THX BMHaJKax, KONH CyMapHa OuiHKa cTaHoBuTh 100 %, neub
BU3HAYA€ThCA AK NOBHUH poboumii aeHs. Y BiAnosigHocti 3 OTpUMAaHMMH
CepefHIMM OLIIHKAMH DO3PaxoBYIOThCA YMOBHO poGoui adi B uinomy 73a
TIWKAEHB, AeKajLy, MiCALb 33 CXEMOIO:

— oninka 100 % (BigMinHa) 9 pobouwrx jHIB y Aexani abo 27 pobouux gHiB

33 MicAllb;
— ouinka 80 % (no6pa) — 7 — 8 poGounx aHiB y Aekadi Ta 22 — 26 poGoyux
AHIB 32 Micsu;

— ouinka 60 % (3anosinbHa) — 5 — 7 poGoumx AHIB y Aexani ta 15 — 21

pobouuii IeHs 32 MicALb;

— ouinka 40 % (norano) — 3 — 4 poGouux i y nexazi Ta 8 — 14 3a micaup;

— oninka 20 % (myxe norano) — Menue 3 pofoyux AHIB y mexani Ta

MeHIe § — 33 Micsup.
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Tabmuia 11.4 — Ipuxian po3paxyHKy OLHKH arpOMETEOPOJIOTIYHHX YMOB

TloxasHuk 1 2 3 4 5 6 7 8 9 10

Crad 1pyHTY, 6aiu 1 2 2 2 3 4 4 4 3 3
Omnanu, MM 0 10 2 0 0 0 0 15 0 0
Cepenus TeMreparypa | 2,8 39 4,0 7,3 7,2 8,5 7,7 6,1 12,0 11,0
noBiTps, °C
Ouinka, %:

3a CTAHOM IPYHTY 0 50 50 50 100 80 80 80 100 100

3a CyMOIO OMafiB 3a 400y 0 0 50 100 100 100 100 0 100 100

3a TeMIlepaTypolo nositpsa | 60 80 80 0 - - - - - -
CyMapHa oniHka, % 60 130 180 150 200 180 180 80 200 200
CepenHs ouinka, % 20 43 60 75 100 90 90 40 100 100
YMoBHHI poboynii geHb 0,2 0,4 0,6 0,75 1,0 0,9 0,9 0,4 1,0 1,0
Kinekicte yMOBHHX poboumx | -— - - - - - 4,75 - - -
JTHIB 32 HeILMmo
Kinpkicte ymMoBHHX poboumx | -— - - - - - - - - 7,0

IHIB 3a gexany

¥ . .0 . . .
Temneparypa noBiTps cTiliko nepermuia gepe3 5° C i He BpaxoBY€Thes biflblle B po3paxyHKax




11.4 Hporuo3 arpoMeTeopoJIOTIMHHX YMOB 30HPaHHS 3ePHOBHX KYJILTYP

I1pyu cxmapaHHi HPOrHO3y YMOB 30HpaHHs 3€pHOBHX KYJIbTYp HacamIepen
HeoOXiHO po3paxyBaTH JaTH HACTYIy BOCKOBOI Ta OBHOI CTHITIOCTI 36PHOBMX
KyasTyp. SIK BijoMO, JaTH HAcTyIy (a3 PO3BHTKY pO3paxOBYIOTBCA 3a CyMaMu
edeKTuBHAX TeMmriepaTyp (IUBHCH PO3ALN 4).

CyMH edeKTHBHHX TeMIepaTryp ANA HAcTyMy BOCKOBOi CTMIJIOCTI AMs
PI3HUX 3epHOBHX KYJIBTYD Ta iX COPTiB BH3HadaroThes 3 Tabir. 11.5.

Tabmuns 11.5 — CyMmu epexTUBHEUX Temnepatyp (Buile 5°) HeoOxiaua s
HacTymny ¢a3u BOCKOBOI CTUIIIOCTI

ne D — nata HacTymy MOBHOI CTHIIIOCTI;
D, — 1ata HacTyny BOCKOBOI CTHIIOCTI;
a — WIBMAKICTS BUCHXaHH#A Xi0iB, sKa BH3Ha4aeThes 3 Tabn.11.6 3a naHUMH
JediluTy HacCHUeHHA NOBITPA.

Tabmuus 11.6 — Lsuaxicts BuCHXaHHs XJIi6iB

®aswy, Bix natv Cyma
Kynsrypa Copr HACTyNy AKHi etbeKTHBHUX
BeJIeThCS Temmeparyp, °C
PO3paxyHOK
OsuMa pox Binbruicts copris | [Bitinus 400
OsuMa nimernns | Binsiticts copris | Konocinas 490
SlpoBa mwennis | Binsiicts coprie | Konocinns 450
SpoBa nieHuus Hapopmnuii Konocinus 540
Osec Papsaucekmit Buxuanus Bonori 466
Osec Biisuticts copris | BukuganHs BonoTi 428
SuMminp Biuep Konocinus 410
SAuMiHB Binswicts copris | KosociHas 388

s pospaxyHKiB CyM TeMIlepaTyp BHKOPHCTOBYETHCH CHUHONTHYHUI
nporHo3 moroAd. Skwo 3 AKOi-HeGyAb NPUYMHM CHHONTHYHMA NpPOTHO3
BiACYTHiH, TO BHKOPHCTOBYIOTBCA CepefiHi GaraTopiuHi 3HAYEHHA TEMIIEPATYPH

nositps.  Jina

nepeBeNeHHs

cepelHbOI 33  MicHLb

cepeaHboJ060BY BHKOPHCTOBYEThCA rpadik [77].
Ilicns BH3HaYeHHS cyM eQEeKTHBHHX TEMNEpaTyp BOCKOBa CTHMIJCTh
PO3paxoBYEThCA 32 OCHOBHOI (eHONOriuHo0 dhopMysioto (posgin 4).
TToBHa CTHIMICTD X/1iGiB € MOKAZHUKOM TOYATKY NPIMOro KombajiHyBatHs,

TemnepaTypH y

abo obMonoTy BXe cyxux Bankis. TpHUBanicTs Nepexoy Bifi BOCKOBOI /10 IIOBHOT
CTHIJIOCTI YHCTO (i3nyHHil Npouec BHCUXaHHA | TOMY 3HAXOAMTHLCA y TICHIH
3IXHOCTI Bifl BOJIOTOCTi NOBITPA.

Jlata HacTyny NOBHO! CTUIIOCTi PO3PaxoOBYETHCH 3a HOPMYINOIO:

p=p, +% (11.5)
a
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Cepenuiii
nediut IIBuaxicTes Bucuxanug, % Tpusanicts nepiogy, agi
HaCUMYeHHSA 3a 100y
3a 100y, rlla
y crebniocroi |y Bamkax | y ctebuiocroi |y Bankax
Cyxa 30Ha (mowi 1 — 3 fHi 3a nexany)
2 4,8 5,5 20,6 18,0
4 7,0 7,4 14,5 13,5
6 8,4 11,3 11,8 8,8
8 9,8 15,1 10,2 6,6
10 11,0 18,8 9,1 53
12 12,0 20,8 8,3 4,8
14 13,0 25,0 7,7 4,0
16 14,0 26,3 7,2 3,8
18 14,6 29,0 6,8 33
20 15,6 30,3 6,4 3,0
Bonora 30Ha (zoui 6isiblie 4 AHiB 3a nekany)

2 6,0 6,2 17,2 17,4
4 8,7 8,9 11,4 11,6
6 11,2 11,5 8,9 9,0
8 13,3 13,3 7,5 7,5
10 15,4 15,5 6,5 6,6
12 16,6 16,8 6,0 6,4
14 18,5 18,2 54 5,4
16 20,0 19,6 5,0 4,6
18 21,7 22,1 4,6 43
20 227 22,1 4.4 4,0

Jns nporHosy o4ikyBaHOU AaTdH MOBHOI CTHINIOCTI HEoOXiAHO BOJIOAITH
TIPOTHO30M 3HAYEHB JIeitluTy HACKYEHHS NOBITPs Bosioroto. Moro 3Hauenns we
nporsosyerbcsi. TOMy BHKOPHCTOBYETBCS JUIS  LbOrO  CHiBBiAHOUIEHHS,
3anpononosane A.B. IlpoueposuM (1abn. 11.7).
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Tabmuua 11.7 — Bigxwrenas (%) Temneparyps noBitps i aediuuty
HacHYEHHs MOBIiTPA BiJi cepe/HiX 6araTopiyHHX 3Ha4eHb

(3a A.B.Ilpoueposum)
Temnepatypa 10 | 20 30 40 -10 -20 -30 | 40
noBitps, °C
Hedivur
HACHYEHHS 15 | 30 45 60 -15 | 30 | -45 | -60
HOBIiTPs

BoJiorolo, rila

ITpuxnao. 3a nporHo3oM ovikyeThes TeMieparypa nosirps 20° C, mo Buiue
cepenuboi 6aratopiuHol Ha 2° C, To6To Binxunenns cranosuts 10 %. B upomy
BHMAAKy BiAXHIEHHA JediluTy HacWYeHHS TMOBITPSA BOJNOrOIO 3riZHO 3
1abn. 11.7 cranoButh 15 %. BusHauena no rpagiky (puc. 11.6) Temuneparypa
NOBiTPA BHKOPHCTOBYETHCA UM BH3HA4YEHHS cepeansoro 3a noby nediuury i
HACHYEHHA Y BianoBigHocTi 3 Tabn. 11.7

Po3paxyHku WIBHAKOCTI POCHXaHHS 3epHA BHKOHYIOTECA Mo Tabn.11.6.

Ilicna zaTm HacTyIly IIOBHOI CTUIJIOCTI HACTYMAE nepiol 36MpaHns XniGib.

JUIsL OWiHKH arpoMeTeopoNoOriYHMX YMOB Yy nepion 30MpaHHA Tex
HeoOxigHo 3Harm  AediuMTy HacHueHHS MOBITPS. 3HavYeHHs  Horo
po3paxoByeThes 3a GopMyJIoL0:

lgy=1,3636+1,7011gx (11.6)

e y — cepeRHs 3a nepion 30HpaHHA HecTaua HACHMEHHS NOBITPS BoJjoroto 3a 30
IHiB mepiony 36upanHs xmi6iB, rila;
X ~ cepeiHs TeMIlepaTypa NOBITps 3a Toii xe nepiox, °C.
Temmeparypa NOBITPs BU3HAYAETHCS 3 CHHONTUYHOTO NPOTHO3Y ITOTOH.

B uinomy ana npocuxadus xnibiB y Bajikax Bif CKOIIyBaHHs (BOJNOTiCTH
3epHa 35 - 37 %) no xouauuilinol Bonorocti sepHa (14 — 15 %) norpibua cyma
cepeanix 3a 00y 3HaueHb HecTadi HaciueHHs noBiTpa Bojoroo 4 — 45 rlla, ans
HeckowleHux — 70 rlla.

11.5 Po3paxyHoK BOJIOrocTi 3¢pHa i COIOMH Ta NPOPOCTAHMS 3EPHA Yy
BaJiKax

B nmnepiox 36mpanns xuibiB arpomereoponoriuHi yMOBH CYTTEBO
BIUIHBAIOTS HA BENMYMHY BIPaT BPOXAI0 Ta NOTIPIUEHHA HOro AKOCTI 3a
PaxyHOK MPOPOCTAHHs 3epHA Y BankaX. 3epHO y BAIKaxX MPOPOCTAE NPH 3HAUBii
BOJIOrOCTi 3¢pHA Ta COMOMM.
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JocnipieHHs. NOKa3any, MO BOJIOTICTE 3epHA i COJTOMH 3HAXOOUTLCH Y
TicHii 3anexHocti Bix gedimury HacuueHHs nositps. Lli samexwsocri
BCT3HOBJIIOBAJIMCSA TAKOXK 3 BpaXyBaHHAM KibkocTi onazis (puc. 11.5).

JUIs BH3HaJYeHHA BOJOTOCTI 3€pHA i CONOMM BHKODHCTOBYIOTBCH [aHi

npordo3y. s 3pydHOCTi KopUcTyBaHHs puc.11.6 nobynosana ta6i. 11.8.

Tabnuus 11.8 — 3anexnicTs Bosorocti 3epna i conomu Bin mediumry
BOJIOTOCTi TOBITPS

Jedinut Bosoricts, % Hedinur Bonoricte, %

BOJIOTOCTI BOJIOIOCTI

HOBITPS 3epHa COJIOMH HOBITpA 3epHa COJIOMHU
2 24,3 46,0 15 12,5 14,8
3 21,2 - 16 12,2 ==
4 19,2 32,0 17 12,0
5 18,0 32,0 18 11,6 14,0
6 16,8 25,0 19 11,5 -
7 16,0 25,0 20 11,3 13,1
8 15,3 22,3 21 11,1 13,1
9 14,6 22,3 22 11,0 12,2
10 14,2 19,2 23 10,9 12,2
11 13,7 19,2 24 10,7 11,8
12 13,4 17,8 25 10,5 11,8
13 13,0 17,8 26 103 10,4
14 12,7 16,0 27 10,1 10,0

BceTanosneHo, o Haldacrilie CIOCTepiraeThcs NPOPOCTaHHA 3epHa Y
BaJIKax KOMM cepefiHd 3a no0y TeMmepaTypa MOBITPS YTPUMYETHCS Yy Mexax 5 —
14° C. 3a 6inbll BUCOKHX TEMIlepaTyp MPOPOCTAHHS HE CIIOCTePiraeTscs depes
HecTady BOJOTH, a 3a GLibIl HM3BKHX — 4epe3 Hectady Teruia. Hacikus y Bankax
TIOYHHAE TPOPOCTATH, KOMM AeilMT HACHYEHHS BOJOFOIO MOBITPS BIPOLOBXK
nexinbkox AHiB 6yme Hmide 4 rlla. SIKuo mpu TakoMy 3HaueHHi Aediumty
HacHYeHHS TIOBITPA HAKOMUYUTBCH cyma edexTupHix Temmeparyp 40 — 50° C, 1o
Y KOJIOCCi YTBOPIOIOTHCS HABITh JIMCTA.

Ilpuxnao. Ha cr. KoBenb moBHa CTHrnicTh 3epHa y Bajikax HacTana 9
cepris. 3 10 cepnHsa NOYHHAETHCA PO3PAXYHOK O4iKyBaHOIO IPOPOCTAHHS 3€pHA.
Ha 12 cepnua nakommumnace cyma edexTuBHux Temneparyp 14° C, tobTo,
CKJIAUCh YMOBM [UIA INOYATKY NPOPOCTaHHS 3epHa, a Ha 14 cepnus 3epHO
npopocsio (cyMa edexTuBHuX Temneparyp ckiasana 28°C). B yci auni 3 10 no 15
CepIIHsl HecTaya HaCHHUEHHA IOBITPA Boyoroio 6yna menuie 4 rlla. Mounnatoun 3
15 cepnHa 3HayeHHA JAepillUTY HACHMEHHS NOBITPA BONOIOK 3pOCHO |
IIPOPOCTAHHA 3epHa NPUIIMHHIOCH (PO3paxyHKH AuB. 1abia. 11.9).

170

Tabnung 11.9 — PospaxyHoX MOXIHMBOro MPOPOCTAHHS 3epHa y nepiox
36upannsn. CeprneHs.

IMokasHuk ara
9 1101112113 |14 15|16 |17 | 18] 19

Cepenns 3a 100y
TeMmmeparypa
nositps, ° C 1811411011 {1311 |15]|16)16]| 16|17
Hedinur
Hacuuenus, rTla | 8 | 4 | 3 |35 4 {2 |6 |7 7| 7187
Onaau, MM 4 94 — 201 4 - ~-{ —-| -
CymMma
edeKTUBHUX
TeMMeparyp BullEe
5°C
HapOCTaIOYHM
NiACYMKOM - 1914120283343

B THX BMNaaxax, KOJM micns MiABHIIEHHA AeiuMTy HaCHYEHHS MOBITPS
BOJIOrOIO BiH 3HOBY craHe Metuie 4 rlla, po3paxyHok MOXIHROIO NPOPOCTAHHS
3epHa POJIOBXKYETLCA, AKLIO BANKH Hie He 06MonoTHH.

11.6 Ouiuka o4iKyBaHHX arpoMeTeoPOAOriHHX YMOB poboTn Kombailiny

Po6ota koMOaiiHiB 3Ha4yHOW MipOKO 3aNeXMUTb BiJl MIATOTOBKA X
MarepiaibHOi  YacTHHA HO 30HpaHHA, HAABHOCTI NANLHOrO, oOpranizai
36upanun. Hocaisxenns A.B. [lpoueposa nokasanu, mo B nepiod 36upanus
xniGiB poGoTa koMbaliHiB Ta iHLION TEXHIKH TAKOXK IHAXOAUTECH B 3ANENKHOCTI
Biji arpoMereoponoriynux ymos. Ha BupoOHicTh koMOaliHiB Haiibinble
BIIKBaE AeiUnUT HACHYCHHS NOBITPA, OCKIbKY Bill HBOTO 3A5IEXKUTL BOJONICThH
3epHa Ta coniomu. [lpu 3Hauensi Horo Ginbwe 8 rlla moGpe miarorosnena
TeXHiKa npaiioe 3 HaHOUILIIOK BUPOBHICTIO, 3ePHO T4 COMOMA MAIOTh HEBUCOKY
BOJIOriCTh. 3MeHILEHHSA NediluTy HacudeHHs noiTps HWk4Ye 8 rTla npussoyutn
J10 36iBIIEHHS BOJOTOCTI 3epHa Ta CONOMH, MiJBHILYIOTLCA BTPATH 3€pHA uepes
HEJIOMONIOT, NOriplyTses yMosun poborn kombaitHis, ediunt nacHuenus
uwxye 31T1a BUKIMKae npuiuHenns poSorTn kombaiinis.

Y 383Ky 3 TUM, 110 AeiuyT HACKUEHHS NOBITPS Mae 10008 Xij, Oyaa
po3pobiena TaGauus uacy 3 Pi3HO SKICTIO arpoMeTeoposIoriyHUX yMOB
BIPOAOBXK A00U 32 cepesiHiMH 3a OOy sHaveHsmu Jredilury HacHuIeHHs
nositps (tabn. 11.10).
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Tabnuua 11.10 — KinbkicTs rofs Ha A00y.3-pi3HUMHA METEOPOIOTiYHAMH
YMOBaMH TIPH Pi3HUX 3HAYCHHAX CEPEHBOIO 3a J00Y
AediunTy HacHYEHHA TIOBITPA

Cepenniii 3a KiNbKicTh rofuH 3 pisHAME YMOBAMH
o6y YMOBHO

Jgeditmr, rlla | 1o6pumu cepenHiMu MOraHAMH Jobpumu
3 0 10,5 13,5 53
4 3,5 9,0 11,5 8,0
5 6,,5 7,5 10,0 10,2
6 8,5 7,0 8,5 12,0
7 10,0 7,0 8,5 13,5
8 11,0 8,0 5,0 15,0
9 12,0 9,0 30 . | 16,5
10 13,0 11,0 0 13,5
11 14,0 10,0 0 19,0
12 15,0 9,0 0 19,5
13 15,5 8,5 0 20,0
14 16,6 7,5 0 20,3
15 17,5 6,5 0 20,8
16 18,5 5,5 0 213
17 20,0 4,0 0 223
18 220 2,0 0 23,0

Sx BuaHo 3 Ta6n.11.10 Hakiripur yMoBH 30HpaHHS BPOXAlo CKIaIalOTHCS
IpY 3MEHILICHHI HECTaYi HAaCUYeHHA OBiTpsA Bosoroko 1o 3 rlla Ta Huxue.

BceranoBneno, mo npu pgobpilt  Texmiumiii miarotopni komGaiHiB
BUpo6HicTE (W) iX MOXHA po3paxyBaTH 3a piBHAHHAM:

w=127d +7,5 (1/dens) (11.7)

e d — pediuut Hacuyuenus nositps, rlla, 3a 106y.

Kpim TexHiyHoro crany koMOGaifHiB Ha BHPOOHICTE TaKOX BIUTHBAIOTDH:
penbed Mo, CKiamHicTh KoHdirypauii mons, BucoTa Ta TyluHa cTe6IOCTOI0,
3acMidedicTb Oyp’sHaMu ToLLIO.

IIpuxnad. Tlpukian po3paxyHKY OLIHKH AarpoMETEOpOJIOTIYHHX YMOB
poboru xoMOaiiHiB HaBORHTHCH Y Tabm. 11.11.
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Tabmansg 11.11 — Ouinka MeTeopoJOriYHHX YMOB Ui poGoTH koMbaliHiB y
nepioy 30upaHBs 3epHOBHX KyJbTyp. CeprieHs.

Micsaue, 9ncCioO Ce-
penHe
Ilapavetpn CepueHs 32 10

11 12 {13 14 (15 16 17 |18 |19 |20 ABiB

HMediunt HacHde-
HHs nositps, M6 | 3,0 | 2,8 (2,8 | 6,5 (4,0 3,1 {53 {10,0]13,0]4,6 |55

KinpkicTs
ymoBHHMXx rogmu | 5,0 | 4,1 (4,1 |13,2]8,0 |53 (11,1(17,8]20,1|9,8 |98
pobotn kombaiina

Cepenna 6araro-
pivuHa KiNbKicTh
ymoBHO 106pux | 13,5 13,3(13,1112,9]12,7 (12,5 (12,3 |12,1|11,9{11,7 |12,6
TOAHH poGoTH
koMbaiina

Ouinka y % Bix
cepennix Gara- 37 |31 |31 | 110 62 | 42 |90 | 146|168 | 84 78

TOPIYHHX YMOB

11.7 Po3paxyHok KiJIbKOCTi BTPAT 3¢pHa 32 36HpanHa B HeCNPHATIHBHX
arpoMeTeopo.IOritHHX YMOBaX

Mix yac 36upanHs x1i6iB B HECTIPHATIMBHX arpOMeTEOpPONIOriYHIX yMOBax
36inswytorbes BrpaT 3epHa. Jocnimkenns M.I. Jly6uina [68] narots 3mory
PpO3paxoByBaTH TaKi BTPaTH.

Brparu 3epHa BiA0YyBaIOTECS, FOJIOBHMM YHHOM, Bifl OGCHIAHHA HA KOPiHHI
Ta Ipy koMGaliHyBaHHi:

B=%F ¢x—% g0 (11.18)-

ne B - saransni srpatu;
3. g — BTpaTH npu komOaikiHyBamHi;
Y. g0 — BTPATH Bi obcunanHs.
Btpatu 3epHa Bil oGCHNAaHHS, OYHHAIOYH 3 [IaTH MOBHOI CTUINIOCTI i 40
noyatky 30MpaHH KoMOaifHOM, pO3paxoBYIOThCA AN KOXHOI J06M 3a
P1BHAHHAMM Ui OE€KaOu:
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O3uMuHa:

1nexapa - y=0,05d +0,10 (o0=10,1 %), (11.19)
Il pexama — y=0,09d + 0,15 (o =10,1 %), (11.20)
Il nexagpa — y=0,184 +0,20 (o =10,2 %), (11.21)
IV gekaga ~ y=0,21d + 0,25 (0 =10,2 %) (11.22)

Spi KyneTYpH (MIUEHHLA, AYMiHB):

Inekaza - y=0,45d+0,11 (c=20,15 %), (11.23)
Il nexana - y=0,94d +0,20 (o =10,20 %), (11.24)

Jie y — BeJIMYHHa IIOXEHHUX BTPAr 3epHa Ha 3a/nHIIKax mniouti, %;
d — 3miHa cepeHBOrO 3a 106y AehiUTy HACHYEHHS NOBITPS MOTOYHOTO JHA
BiZHOCHO 10 nonepeaHBOro, MG,
Brparu 3epHa 3a xoMGaiiHOM IHOAEHHO Bijl 104ATKY 30HpaHHS
PpO3paxoByIOThCA 3a popMynoro:

B,y =0,02152 - 0,065 + 5,76, (11.25)

R=098; Sp=+1,6% ,
ne B, - BTpaTH 3epHa, %, (puc. 11.6);
S — BosoricTs 3epHa, %

Ilpuknan pos3paxyHKy BTpaT 3epHa HaBoAuTbes y TabGn. 11.12. IMoeHa
cTuriicTs 03uMoi nureHALi —18 cepnHs, 36upati noyann 28 cepiHs, 3aKiHuMIM
36upati 8 BepecHi. Brparu 3epHa srizHo 3 dopmynow (11.18) moaesno
cranosuu 0,8 % nporsrom 5 aHiB, 60 AediuuT HACHYEHHS NOBITPA CTAHOBHE 2
— 4 M6. 3a ocraHHi jAecsars AHIB Brpatd craHOBHMM 0,2 %. Skwo cepenmiit
Bpoxkall ckiagaB 24 w/ra, To saranpHi Brpatd (2,5 %) ckaaganu 0,6 wra
(1abn. 11.12) no 28 cepnns. 3 28 ceprus 1o 8 BepecHs BTpaTH craHosunn 1 %.
B ninoMy 3a HeCNpUATIMBUX arpOMETEOPONOriYHHX YMOB Ha Iuiowi 25 ra 3a 22

IHi, ITOYMHAIOYM 3 JartH BOCKOBOI crumiocti, BTpard craHoBwin 13 % aGo
5,85T.

11.8 PospaxyHok cepeHix BTpaT Bpoxalo no o6JacTi

Cepenni 110 obnacti HafMeHLIi BTpaTH BPOXalo CHOCTEPIralOTHCH Y MEXaxX
0,5 - 0,9 w/ra i 6yBarors y BUmagkax, KoJii TPUBANICTh llepiofy 36upanus 15 —
20 ni6 npu ouinui arpoMeTeoposoriyHuX ymMoB He MeHiue 100 %,

Cepensi mo obnacti Benuki BTparu 3epHa (4 — 7 w/ra) crioctepiraiorbes,
SIKILO TPUBaANiCTh Nepiofy 30upanus cknagae Ginsiue 30 ai6 npu ouinui
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Tabmuus 11.12 — Hipuxsian po3paxyHKy BTpaT BpoXkalo (cr. MuponiBka)

TapameTpu Cepnens
18 19 20 21 22 23 24 25 26 27 28
Cepenniif 3a 106y nebinuT HacCHIEeHHS
I‘IOBiTp)I, M6 8,3 8,0 7.4 11,6 14,2 10,4 12,7 83 6,9 9,1 12,8
[lepeBumenHs nediuty HaCHIECHHA
MOBITPsl HACTYITHOTO JHS B NIOPiBHAHHI 3
ronepenHiM gHeM, M6 42 26 23 22 37
1. Onamu, MM - - - - - - - - - - -
CepenHs 1060Ba TPHBANICTH ONAAIB, FOJ. - - - - - - - - - - -
Saymummstocs 3ibparu: 25ra 25 25 25 | 25 ] 25 25 25 | 25 | 25 25 25
60T 59,88 |59,76|59,64(59,46|59,28 59,16 |59,98(58,86|58,74 (58,56 58,38
Bonoricts 3epHa, stke 3i6panmy, % - - - - - - - - - - -
BrpatH Big HEXOMOJIOTY, % - - - - - - - - - - -
KT - - - - - - - - - - -
BTpaTu Big OCHIIaHHA, % 0,2 02102103703 ;021]03|021(021]2031] 0,3
KT - - - - - - - - - - -
CyMa BTpar: % 0,2 04 06 |09 | 12114 | 1L7]19]|21]|24] 27
T 0,12 (0,24 ]036/0,54]0,72]0,84 | 1,02 1,14 | 1,26 | 1,44 | 1,62




9L1

{Ipomoexenns Tabnuui 11.12

Tapamerpu Cepriess Bepecens
29 | 30 | 31 1 2 3 4 5 6 7 8
CepenHiii 3a 106y nedinHT HacHYEeHHA
noBiTps, MO 1351128(11,21 78 |34 | 1,807 | 1,244 | 47| 17,0
[lepeBuiueHHs AeQilUTy HACHYCHHA
TNOBITPA HACTYNHOTO AHA B NIOPiBHAHHI 3
TionepeIHiM JHeM, M6 0,7 - - - - - - 05132103123
Onanu, MM - - - - - 0,8 |14,5]17,5] 0,1 | 10, -
Cepeans no6oBa TpUBaTiCTh ONaxiB, FOA. - - - - - 6 14 | 15 3 3 -
Xinx 36opy no gHAX, ra 25125125125 (125125(25125(257125] -
Sandummnnock 3i6paru: 25ra (22,5120,0(17,5150(125(10,0{ 7,5 { 50 { 2,5 - -
60T |42,67|36,37{30,31|124,31{17,50| 11,0 | 6,0 | 40 | 2,0 | - -
BonoricTs 3epHa, ske 3i0panu, % |12,8]13,1]13,7(15,4 26,6 25,0|289127,5118,7(18,4]16,0
BTparu BiZ HeIOMOJIOTY, % 1,0 1,6 | 1,0 | 1,7 | 5,3 {14,0(24,0115,0{ 3,7 { 3,5 -
Kr 60 | 64 | 32 | 85 | 270|760 |1250} 770 | 160 | 154
BTpati Bit ocunaHHs, % 04103,03/03{03]03]1]40,31]0,35|0,5]0,38/(0,38
Kr 172 | 120 [ 115 90 | 55 { 33 | 18 | 30 | 10 - -
CyMa BTparT: % 3,20 13,60 | 4,00 | 4,47 | 5,30|7,009,70 }11,55/12,42]13,15
T 1,8512,02,2,1912,36 12,69 |3,47|4,72]5,52 5,69 | 5,85




2%

76

72 1y,

P Yad

L ]

.

. [
4 (J r L V‘,

p:’ﬁ‘:'.’ ’ o] o
0 7% 18 22 2630 34 38 S%

Puc. 11.6 — 3anexuicts Brpar Bpoxato nuennui (B,, %) sia venomMonotry
npu pizuiii Bonorocti 3epHa (S, %)

arpoMereoposoriviux ymos 50 % i Menuie. BeranoBigeHO TaKOXK, 1O HHM
Ginbuiuii Bpokaii, TMM Gitbini BTpaTh sepHa.

3arajibHi BTpaTh 3epHa NpU Pi3Hill BeTHUHHI BPOXAKD PO3PAXOBYIOTLCS 3
PIBUAHHAMA:
O3umuHa, sKWo Bpoxaii cranosuTs 10 — 25 w/ra:

y1 =149 - 4,41x; +0,80x, (11.26)
O3umMuna, saxinoe Bpoxaii craHoBuTh 16 —25 w/ra:

y2 =138-4,61x; +0,010x,; (11.27)
Panwi spi kynbTypu — 3a Bupasom (11.26)
Iie yy, 7 — BTpaTH 3epHa, u/ra,

x\ — obnacHa TpuBanicTs nepiosy 36MpaHns, QHi;

X3 — cepeliia o6nacHa OuiHKa arpoOMETEOPONOTiHHKX YMOB, Y% (He Ginblue
100 %).

23.-5-1527
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Puc. 11.7 - 3anexwicth cepenix no ofnacti BTpaT 3epHa BiJ cepesHboi

s %

TpuBagocti nepiogy 30upaHHs i cepemHbOl
arpomeTteoponoriyHux ymoB (te 6inbine 100 %):

a — 031Mi, Bpoxait 10 — 15 u/ra;
6 — o3uMi, Bpoxaii 16 — 25 1/ra;
B — Api, Bpoxaii 10~ 15 w/ra.
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Jlnst cmporeHHs . po3paxyHkiB 3a piBHsHHAME (11.25 — 11.26) Oyau
noGynosani rpadixu (puc. 11.7), va sxux Ha oci abcuuc BifkmageHi ouiHku
arpoMereoponoridHux yMmoB (B % Bi HOpMM), Ha OCi OpAMHAT — CEPENHS IO
obnacti TpHBanicTh mepioxy 30upanHs (B IHAX), Y Mo rpadika — cepenui no
obnacTi BTpaTH BpoXalo (1/ra).

Ipurnad. Po3paxyHky cepelHix mo objacTi BIpaT 3epHa HAaBOIMTHCS Y
tabn. 11.13.

TaGnuus 11,13 — Ilpuknaa pospaxyHKy cepe/iHix 1o obusiacTi BTpar
spoxaro (Kuisceka 00nacts)

Lama nouamy s6upanns— 1. VIII,
kineys 36upanns — 10.1X,
mpusanicme 36upanns —41 denv

Hexana Bia Cepenns aeka/iHa OLIHKa nepiofy
royaTKy 36MpanHs 36upanus, %o HopMu
Mactis | b.llepksa | Muponiska | Cep. oﬁm@
i 70 75 100 85
1 96 90 120 60
1l 45 38 90 120
v 100 90 140 92
Cepeins olliHKa 3a 70 77 120 90
nepion, %

3 rpadikin (puc. [1.7) BU3HauacTbCs BelMHMHA BTPAT 3CPHA 3a nepioj
36upaHns. Y 1aHoMy BUNAAKY BTpaTi CTaHoBisTh 2.7 u/ra.
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12 Tiporno3 $a3 uHamMiky nony.simii Jyrosoro MeTe/THKa Ta
TepMiniB 6opoThGu 3 HEM

JlyroBuit MeTeNMK OQUH i3 HalbiNbI HeGe3neuHHX IIKIAHHKIB OBOYEBHX,
NIPOHAlIHEX KyJITYp, GATATOPIYHMX TPaB i HacOBHCHK. MOTO YHCENBHICTS Pi3Ko
3MIHIOETBCS SIK B OKpeMi POKH, TaK i 32 OKpeMHMH reHepauismu. B sanexuHocri
B KJIiMaTy MicIeBOCTi Ta TIOTOAHHX YMOB HOTOYHOIO POKY JIyroBull MeTenuk
Mae Bin | 10 4 MOKOMNIHB i BiAPI3HAETHCH HEOJHAKOBUMH TeMIIaMH PO3BHTKY Ha
pi3HUX NOAAX. ‘

1.4, Tonsxosum, I'"M. lopoHinoto ta JI.A. Maxkaposoio [97 — 100} B
pesynpTaTi 0araTOpidHUX AOCHUKEHb B Pi3HMX perioHaX BCTaHOBNIEHO, MIO
XapakTep Horo noBeliHKH Ta PO3NOBCIO/KEHHA 3aJIeKHTh TOJIOBHHM YHHOM BiJl
CTaHy KIMaTuuHMX ¢akTopiB. BupimanbHe 3HadeHHS NPH LBOMY MaioTh Ti
(hakTOpH cepefioBUIIa, SKI BU3HAYAOTH PiBeHb ILIOLHOYOCTI LIKIAHHKA — YMOBH
Temo- i BonorosabesneueHocti. [ToKaX4YMKH TEIIO- Ta BOJoro3abesmeyeHoCTi
MICIIEBOCTi BH3Ha4alOTh XapaKTep PpO3MOBCIOMKEHHS MeETeNuKa, MIBHAKICTH
fioro po3BUTKY, IHTEHCHBHICTb JliTaHHS METENHUKiR, BUXKUBAHHA TIOTOMCTBA T4
iH. BUBYEHHS BIIMBY TEILIO — Ta BOsIOro3abe3neyeHocTi Ha PO3BUTOK JIyTOBOrO
MeTeJHKa J03BOMNNII0 OTPUMATH KUIBKICH] 3B’ 3KH cTaHy MONyJALil MeTennKa 3
MOKAKYUKAMH LUX BeTuuuH. L{i 38’S3KM NO3BONMIOTH 3aBYACHO Iepeabadaty
TeHACHLII0 3MiHM TOMyMALi# IyroBoro MeTenuka y HacTYmHOMY poni abo
Ce30Hi.

KinpkicHi 3B’S3KHM craHy HONyJsUidl IWIKIOHAKE 3 METEOPONOriYHHMM
taxtopamu ao3sonunu 1.5, TonsakoBy i foro cniBaBTOpaM po3pobUTH JOTiYHY
Mo/eTlb TIPOTHO3Y PO3MOBCIOKEHHS | YHCETLHOCTI JTYTOBOr0 METEIKa.

12.1 KpuTtepii nportosy ¢a3u 1naaMiku nonyasuii

Y musaMini nonmynguid gyroBoro mMeTenuka Bumingerscs 8 das: genpecia,
BUXiZ i3 Aempecii, IOYAaTOK 3POCTAHHA YHCENHHOCTI, 3POCTAHHS YHCENLHOCTI,
MacoBe PO3MHOXKEHHS, MiK YHCENBHOCTI, MOYATOK CMAafy i CNaj YMCeNbHOCTI.
a3y [IKiJHHKA PO3PIBHAIOTECA 3@ BIACOTKOM 3acelieHHs, IMIIBHOCTI CyCiHi
(cepemdnoi Ta MaKCHMaNbHOI), MACOIO Tilla JIANEIOK, BIACOTKY NANEHOK 3 MACOIO
Tifa MeHme 30 Mr, KiIBKICTIO mapasuToBaHoi i xBopoi rycimi. Cepemya
KUIBKICTh LMX MOKaXYHKIB Ha Pi3HHX (azax AMHAMIK¥ MOMyJAIfiH JTyroBoro
MeTesmka y Tabn. 12.1.

@asosuii cTan nomynALil Tyroporo Merenuka GopMy€EThCA EPEBAKHO Mif
BIIMBOM MOTOJIHAX YMOB B OCHOBHI KPHTHYHI [€PiofH #OT0 )KUTTEBOTO LHITY.

Ilepumit nepion — nepion skuBneHHs rycini. OcHOBHUM (axkTopoM B uei
nepion € TeMirepaTypa MOBITPS, AKa BU3HAYAE WIBHAKICTH PO3BUTKY, AKTHBHICTD
KUBICHHs Ta id. HalicnpusTimsimi yMOBH cxiaialoTeCs HpH TeMmeparypi
nositpa  19°C. 3a MeHmoi TemnepaTypH 3MeHLIYEThCS iHTEHCHBHICTB
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HaKOIMYeHHs KUPOBUX BiIKialeHp, 30LMBIUIYyeTbCS BiACOTOK XBOpOI ryciHi i
yacTMHa Nomynsuii Bmagae B atamaysy. Temmeparypa mnoBitps 16°C ¢
€KCTPEeMallbHOIO, TIPH Takifi TemmepaTypi PO3BHTOK JKHPOBOI TKAaHHHH He
BimOyBaerncst i TyciHb ruHe. Bucokxi Temmeparypu mnositps (Bume 25° C)
3MEHILYIOTh aKTUBHICTh XHBIEHHS IIKITHAKA, LIO NPU3BOLUTE A0 3MEHIIECHHS
HOro 4HCeNnbHOCTI.

Jpyruit nepiof — nANbKyBaHHsA. |HT€HCHBHICTh TPOXOIPKEHHS NPOMECIB
o0MiHy Ha [iil cTafil 3aeXHTh Bix TeMIepaTypH i Bonorocti nositps. Tomy 3a
HOKaXYHK YMOB PO3BHTKY Ha Wil cTafil MPUHHATO TiApoTepMidHuil KoediieHt
I''T. Censninosa (I'TK). Hecripustinpi yMOBY IJ1s JIIBKYBaHHS CKIAAAIOTHCS
npy I'TK menme 0,9, excrpemansni 3nadenns I'TK Menwe 0,5, ontuMansHi — y
mexax 1 —2.

Tperiit mepioq — mnepiox BHIBOTY MeTENHKIB Ta BiIKIALEHHs SELb.
HMooauno4Hu# BUJIT NOYMHAETECH NIPH TIEPEXOMi TEMMEpPaTypH MOBITps uepes
15°C, macoBuit — npu 17 — 18° C. InTeHcuBHICTE NBOTY MOKOMiHHA. SIke
nepesuMyBano, sanexure Big ['TK 3a nepiod nsaabkyBanHs Ta piBHS
TeMIlepaTypd B TEPiOJl MacoOBOTO JILOTY MeTenHkiB. OntuMaibhHi ymMoBH y
TpeTiii mepion ckianatorees mpu I'TK = 0,9 i temneparypi nositps 19° C.
Hecrilika moroja 3 HOBepHEHHSM XOJNOAIB 3aTpHMy€ BHJIT METEJNHKIB Ha
1,5 Mmicang.

s MeTenuKiB JITHHOrO TOKONIHHSA KpiM BKazaHux (akTopis, Baxnse
3HAYEHHS Mae TemIeparypa »XMBieHHS rycini. Slkmo temnmeparypa nositps
3HMKEHA, TO YaCTHHA IUKiAHUKA BMajac y jianaysy i HOIMyIANIA 3MEHLIYCThCS.
OnTuManeHi YMOBH JUIsi JKHBIEHHS TYCiHI CIIalOTBCA TIPH TeMueparypi
nositps 20 — 25° C Ta HasBHOCTI KpANeNLHO-PIAKOT BONOrH, siKa TOnEriuye
J100yBaHHA HEKTapy.

YeTBepTHii epiol — MiAroToBKa momyysnii 1o 3umisai. J{ns usoro nepiody
BaXNIHBa KiNIbKICTh TeIUIa, sIke HAKOMMYYETHCA 32 NEPIOA BiJi MACOBOrO JIbOTY
MeTeNMKIB OCTAHHBOI reHepallii [O INPWUIIMHEHHS JKMBIEHHS CYCini, ske
CIIOCTEPITAETHCA TIPH CTilikoMy nepexozii TemneparypH nositps depes 12° C s
CTOPOHY iT 3HWXeHHA. 3a cyMu Temnepatyp 240 — 380° C ukigHHk 3aKinuye
PO3BHTOK B CTajfil ryciHi 5 BiKy, sIka YTBOPHJIA KOKOH 1 CIPHSTIHBO fEPE3UMYE.
ITpu cymi Temneparyp 190 — 220° C ryciHp He BCTHra€ yTBOPUTH KOKOH, HIO
nigsumye imMosiphicTs 11 3aruGeni. Ilpn cymi Temneparyp Mewme 190° C
YHCENBHICTh WKiHHKA pi3ko 3MeHwyeThed. Take ik BinOyBaerbes i mpH cymi.
TeMniepatyp BHue 420° C, KOIH NPHCKOPIOETLCA BHIIIT METENHUKIB HACTYITHOTO
NOKOJLHHSA, AAIKE HE BCTHIa€ 3aBEPLUUTH LUK Y NOTOUHOMY POLIi.

Mipa BIIHBY MOroJHHX YMOB Ha (OpMyBaHHA (a3u AWHAMIiKM JyroBOTo
MeTeNnKa 3aleKHTh BiXl HOro IMo4aTKOBOro cTaHy. SIKHIO LIKiAHMK 3HaXojuBCs
B Jenpecii, To HeoOXiAHO ABa ce30HH, IOG HOYAIOCH 3POCTAHHA YUCENBHOCTI.
HaiiGine BOnMBarOTh NOrofHi yMoBM Ha (asax mikKy Ta cHajy YMCENBLHOCTI.
Hecnpustinsi norogsi yMoBH B e yac BIPOAOBXK ABOX KPUTHUHHX TepiOliB
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BHKJIMKAIOTH y nonyisii genpecio. ToMy, 3HaI0uM cTaH MOMyMSLIT i 3HaUeHHN
arpoMeTeoponoridiMx (axkTopis, MOXHa oxapakTepusyBaTH ¢a3zy AHHaMixH
WIKiTHAKA Ta nepeabauuTh piBeHb HOro pO3MOBCIOUKEHHS Y HACTYIIHOMY poili
abo ce30mui.

12.2 AsiropuT™ npordo3yBadHs (a3 ITHHAMIKH nonyJsitii Ta ioro
indopmaunitine 3ade3neueHHs

Busineni 38’3k CTaHy Ta DiBHS YUCENBHOCTI JIYTOBOTO MeTelHKa 3
arpoMeTeopoNIOTIUHIME  (akTopaMH  BHKOPHCTOBYIOTBCS [UIL  [IPOTHO3Y
JuHaMike ¥oro nomynsadii. IIporHosyBaHHs fiie noeranmHo I0  Mipi
IPOXOKeHHs KPHTUIHUX NepioliB.

OCHOBOIW JIOBrOCTPOKOBOIO IIPOIHO3Y PO3IOBCIO/KEHHS HIKITHHKA €
BCTAHOBIEHHs BoceHU Ga3u AWHaMiKU MOIYJsIii, sKa CKIAJA€ThcA Ha KiHeub
BereTailifiHoro cezony. ®aza JguHaMIKM TONYJSii BH3HAYAETBCA 34
MOKQXXYHKAMH [OYaTKOBOTO CraHy MOMYyNsIii JIyTOBOro MeTejiMka. Ta
arpoMeTeopOoJIOriYHUX HPSUKTOPIB, sIKi BINTHBAIOTh HAa IHCENBHICTh Ta BIKOBUH
CKJIajl MOMyNALii.

IToyarkoBudt cTaH NOMYNALIT  PO3PAXOBYEThCA 33  3HAYCHHAMHU
arpoMeTeOpOJIOTiYHMX MOKKYUKIB MOMEPENHiX KPUTUYHMX HepiodiB, abo 3a
(haKTHYHEMHE JaHAMH PO3MOBCIOMKEHHS LLKiIHHKA.

Po3paxyHKd — arpoMeTeopoNOriYHHX HOKDKYHKIB  BHKOHYIOTbCH  3a
(eHO.10rHHUMH NepioaMi PO3BHTKY LUKiJHHKA.

Ilicnis Bu3HAYeHHs [OYATKOBOIO CTaHY MOONYJAUIl pO3paXxOBYETHCS
cepeliHs TeMIepaTypa nepiofy xkubieHHs rycini, I'TK nepiony nsmbkyBanHsA Ta
JBOTY METENMKIB OCTaHHbOI FeHepauii Ta cyMy e(eKTHBHUX TeMIeparyp 3a
mepiod Big HOYAaTKYy MacoBOro JIbOTY METENHKiB OCTAHHBOTO IOKONIHHA [0
CTifiKOTO mepexony Temieparypu mnoBiTps 4epe3d 12°C (pozpaxyHku Kpauie
BHKOHYBaTH y Ta61.12.2). 3a cykynHicTb repeniyeHHX NMOKaKYUKIB pobuThcs
BHCHOBOK IIpO iMOBipHi 3MiHH CTaHy nonynﬂui'f Ha KiHeup BererauiiiHOro
ce30Hy Ta il UMCeTBHOCTI Yy HACTYNHOMY polli.

/Ans  yTOYHEHHs JOBrOCTPOKOBOTO NpOrHo3y PpO3pOONSAIOTL  CEe30HHI
TMPOTHO3M. IX CKNaaoTh A KOKHOTO MOKOJNiHHA okpemo. dasy NuHaMiku
JIyrOBOTO Me€TeNHKa y NEepLIOMY [MOKONiHHI YTOYHIOIOTH Y BiAIOBIHOCTI i3
sHadeHHAM ['TK 3a nepioa nsibkyBaHHs Ta TeMneparypH Hepiojly MacoBOro
JbOTY METENHKIB nepe3UMyBaBIIOro nokodiHHa. Ui mporHosy pisus
YUCENLHOCTI TYCiHI Apyroro MOKOMiHHS BUKOPUCTOBYeThCs 3Hauends I['TK
nepiogy MANBKYBaHHS 1 JBOTY MerenukiB mnepmoi redepanii. [Ilepenik
HeoOxiaHol indopMarii fys cKIaJaHHA NPOTHO3iB HABOUTECA Y Tabn. 12.3.

TakuM YKHOM, NpoLIeC MPOTHO3YBAHHA BUKOHYETHCS 33 METEOPOJIOrYHUMH
JaHUMH, a GaKTHYHe PO3NMOBCIOKEHHS, LINBHICTh IKIAHHKA | 3apaXeHicTh

182



€81

Tabani 12.1 — KizbKicHa XapakTepucTHKa CTaHy IOILYIISILii JyroBOro MeTeIMKa Ha PisHuX (a3ax 1X JHHAMIKA

®aza Ilnoma po3noecromkens (% Bix inbHicTh rycini Maca Tina snsneqyok 3aruGene
IHHAMIKH obcTexeHor) BiA XBOpOO
cepefius | GaraTopiyki | mponaimsi i % 3 Macoo | i mapasuTiB
1O perioHy TpaBH | OBOYeBi cepenHs | MakcHMalbHa | cepelHsd | Menme 30
MI
Hempecis MeHiue 10 5-15 MeHue 5 | meHmie 0,5 10-20 25—-30 | Gimse 50 40— 50
Buxia i3 20-50
aenpecii 10-20 20-25 § 5-10 0,5-1,0 1o 100 — — —
IMouaTok ;
3pOCTaHHsA
YHCEIBHOCTI 20-40 30 -40 20 -30 1-10 200 — 400 30-35 30-40 30-40
3pocTanus .
YUCETBHOCTI 40 - 60 40 - 50 30-40 |5-10-20| 300-500 35—-40 20-30 20-30
Macogse 500 — 700 1
0311 IHeHHs | 6inpime 60 | 6Gimpme 50 | Hinpine 40 10—-30 OiyblLire 35-40 | Menme 20 | menme 20
Ilik |
YHCEIBHOCTI 40 - 60 40 -50 40 -50 15-25 200 — 400 25-30 40-50 3040
TTouarox
cramy 20-40 30-40 20-30 1-5 100 - 200 30-35 30-40 30-40
YHCENBHOCTI ‘
Cnan
YHCENIBHOCTI 10-20 10 -20 10-20 0,1-1,0 20-50 25-30 40-50 30-40




IOy AT BUKOPHCTOBYIOTHCS TUWIBKH JNIS IIEPEBIPKU TOYHOCTI IIPOTHO3Y.
CriBcTaBIeHHA MPOTHO30BaHUX | (DAKTHYHUX BeMYHH (asH AUHAMIKK
JYTOBOTO METENNKA OKA3aI0 ROCUTh TICHHIT TX B3aEMO3B 30K

Tabnuus 12.2 — Buxigna indopmania MIs CKiIajaHHS JOBIOCTPOKOBOTO

nporHosy a3 JUHaMikM  momymniii  nyrosoro
MeTelHKa
Ne n/n INoxax4YukH Indopmauis

1 ITnowa nonis, 3aituara wKigHuKoM (y % Bix TlonpoBi
obcTexeHol) obcTeKeHHs
— B CepeAHbOMY I10 PerioHy
— Ha GaraTopiuyHuX TpaBax Te x
— Ha MPONAIIHHX i OBOYEBUX KYJIbTypax Te x

2 YucenbHICTh TyciHi, eK3MIIap/m’
— cepelHs Te x
— MakcuManbHa (Y MiCIAX pO3MOBCIDKEHHS ) Te x

3 3apasxxeHicts rycini, % Te x
- MapasuTamu
- naToreHaMHu Te x

4 Maca Tina nssieuok, Mr Pesynsratu

aHanizy
IPYHTOBHX Npol

5 BincoTok nseyok 3 Macoro Tina Menlie 30 mr Te x

6 TepMiHM NOYAaTKy MAacoBOTO  BiApOMKeHHs | Po3paxoByeTbes |
rycidi 32 METEOJaHUMHu

7 TepMiHH TOYaTKy MacoBOI'O NANBKYBaHHS Te x

8 Cepenns Temmeparypa NepioLy  >KHBICHHS Te x
rycisi

9 TepMiHi NOYaTKy MacoBOIO JIbOTY METEIHKIB Te x

10 | I'TK nepioay nanbkyBaHHs Te x

11 | TepMiHM noyaTKy MacoBOIO JBOTY METENUKIB Te x

12 | I'TK nepiogy MacoBOI'0 JIbOTY METEIMKIB Te x

13 | lata crilikoro nepexofsy TemMnepaTypu MmoBiTps Te x
yepes 12°C Bocenu

14 | Cyma edexTHBHUX TeMrepaTyp 3a Mepiof Bij
MacoBOrO JIbOTY METENMKiEB [0 [epexoxy
TeMIIEpaTypy noBiTps yepes 12° C Te x
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Tabmung 123 — Indopmanis mis yTOYHIOBaNBHOrO NporHosy ¢as
JUHaMiKH JIyTOBOTO MeTeNIHKa (32 MOKaXIHKAMH BECHH
i J1iTa NPOrHO30BAHOTO POKY)
Ne MNokaxuaukn Indopmaunis
n/m '
Jlns nepmoro rnokoJiHES
1. | lata mnepexomy cepeaHbOi TeMIIEpPaTypH Po3paxosyerbes 3a
nositpa uepes 12°C Bocenu METEOPOAOTIHHUMH
JIAHUMH
2. |TepMinu mnowaTKy JBOTY METENHKIB, AKi Te x
nepesHMyBanu ~
3. | PospaxoByersca I'TK nepiony nanbkyBaHHs Te x
HOKOJIiHHS, SIKE IEPE3UMYBANIO0 o
4. | TepMiuM moYyaTrKky MACOBOTO BiJPOJUKEHHS Te x
FyciHi NepLIOro NoKoin{s - o
5. |Cepeann Temneparypa mnepiofy ABOTY e x
METeNKiB TOKONIHHS, SIKe 1epe3uMyBaso o
Jlis apyroro nokoninus o -
1. | Tepminpn no4arky MacoBoro JsibKyBaHHs PospaxoByeTnes 3a
IyCiHi NEPLIOrO MOKONHHA METCONAHNMH Ta
YIOUIOETHCS 3a
HAUHBOBUMU
N L . ofcTexeINsIMY i
2. | TepMiHu noyarky JHOTY MCTEIMKIB IEPIIOTO Fe x :
TIOKOJIiHHS o
3. | CepenHs TeMmnepatypa NOBiTpa meptony Te x
KUBJICHHS I'YCiH] NMeplioro NOKOMiHHS o
4. |{TTK nepioly JNsibkyBaHHf — MEpLIOro l'e %
........ HOKoniH}lﬂ - e
5. | Tepmium mouaTky BIAPOJUKEHHS  TyCiHi T'e %«
APYTOro 110KOJiHHS o
6. |I'TK nepiosy Jb0Ty MeTeNuKiB nepuioro l'e x
NOKONIHHS o

3apaXkeHicTh — 3a TpudasbHOIO 1KaNow (Tabia. 12.4)

12.3 Texnoaoris po3podxu npornosy ¢paiu AHHAMIKN HONyasiuii

3 MeTolo CNIBCTABIEHHA PI3HMX TIPSAMKTOPIB  NIPOLHO3Y  JYyroBorn
MeTeNIMKa BUKOPUCTOBYEThCA GanoBa ouinka (tabs. 12.4).

[Moxaxuuky, WO XapakTepu3yioThb GakTHdHe PO3CENCHHS Ta WLIBHICTH
nomynauil, ouiHoTHe 3a 0°STHOANLHOIO wWKanot, Gi3ionoriuni oznaku i
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Tabmuus 12.4 — Banosa owLiHKa MOKaX4HMKIB CTaHy NOMyAANii JyroBoro

MeTenuKa
Toxax4uKu KinbkicHa
XapaKTepHCTHKA Banosa olliHka

TTOKAXKYHKA
[Tnoma, 3acesena rycinxio (% | Menme 10 1
Bl o6cTexeHOT) 11-20 2
21-40 3
41 -60 4
binpwme 60 5
YucensHiCTb rycisi, Memie 1,0 1
eK3/M2,cepemm 1,1-5,0 2
5,1-10,0 3
10,1 -20,0 4
Binbure 20 5
MakcumansHa Menure 20 1
21-50 2
51-100 3
101 -300 4
Binee 300 5
Cepenas Maca Tina nsnedok, Mr | Merme 30 1
30-35 2
binsme 35 3
Bincorox nsneuox 3 Macoro Tina | binbine 40 1
menne 30 Mr 20-40 2
Memnmre 20 3
Biacotok xBopoi ryciui Binblue 40 1
20-40 2
Menue 40 3

Ilpu owiHLi arpoKIiMaTHIHHX MOKAXYUKIB BPaXOBYEThCs Xapakrep i Mipa
ix BIMBY Ha (opMyBaHHs ¢a3zoBoro craHy mnomynsuii. dakropm, sxi
NO3HTHBHO . BIUIMBAIOTh, OINIHIOIOTRCA 31 3HakoM “+”; Ti dakTopH, wWwo
BHUKITHKAIOTh 3MEHIUEHHS YHCENBHOCTI IKiAHWKA — 31 3HaKoM “-~”, Po3pobnena
uikaja 6a10Boi OLiHKH arpOMETEOPOTOTIYHHX TOKAXKYHKIB PO3BUTKY JIYTOBOTO
MeTeNIHKa OXOIUTIOE Jiana3oH Bix —8 mo +8 (ta6n.12.5).

Texnixa cxnadauns npoewosy. Ha nepuioMy eTani CKNajaHHS I[1POTHO3Y
BH3HAYAETHCA TIOYATKOBMM CTaH IIKiHHKA. JIIA LBOTO KOXHUM NOKAXYHK
owiHIoeThes y Oanax (Tabmn.12.4). INotiM Ganu cKIafaTses y cyMapHi iHfekcH.
3a nuMH iHgekcaMu i BHM3HauaeThCA nodatkoBa (asa AMHaMIKK WIKiOHWKA:
meHme 12 — pempecis; 12 — 16 — Buxin i3 gempecii; 17 ~ 24 — nouarok
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3pOCTaHHA YHCENbHOCTI; 25 — 30 — 3pocTanus YHcenbHocTi; Hinbie 30 — macose
posmiinsenns (1a6n.6).

Tabmuus 12.5 — Banosa ouiHKa ONTMMAanbHUX arpoMeTEOPOSIOTIYHUX
NMOKAXYHKIB PO3BUTKY JYrOBOTO METeTHKa

ArpoMeTeoponoriuti Ipananii nokax4yukis Banosa ouinka
TIOKaXYMKH
Cepenns teMneparypa | 20,1 — 21,0 +4
nepiofy po3BHTKy ryciui, °C | 19,1 -20,0i 21,1 -22,0 +2
18,1 — 19,0 i e 22 0
17,1-18,0 -2
Huskue 17,0 ] -4
I'TK nepioay nsnskyBanusi 0,9 1,0 : +2
0,6 - 0,8 i 6inpie 2 -2
0,5 i meHue -4
Cepenns Temneparypa | Biae 20,0 +8 {
nepiofy JILOTY METEAHKIB 19,1 - 20,0 +4 i
18,1 -19,0 +2
17,1-18,0 _ -4
Huxue 17,0 -8
I'TK nepiony Macosoro{0,9-1,1 +2 ,
NBOTY METENHKIB 1.2-1,7 +4 |
1,8-2,0 0 i
0,7-08i12,0-25 -2 |
0,5-0,6i6inbwme25 | -4 |
Cyma edexTusnux | 241 —380 +4 |
Temnepatyp 3a nepion | 221 — 240 +2
MmacoBuii it merenskis | 191 —220.i 381 - 420 0
OCTaHHBOTO nokoniHHa —| 150.—190i 421 - 450 -2
nepexia Temneparypu | MeHwe 150 i 6inbiue 450 -4 !
nositps uepes 12°C,°C i

OtpuMmani  pe3ynbTaTd  MOPIBHIOOTBCS i3 3HAYCHHAMH  IHAEKCY
nonepefuLoro nporHosy. SIKUI0 OuiHKa BHILE MOMEPCAHBLOL, TO BOH:
XapaKTepH3ye TEHIEHLII0 3pOCTaHHs YHCENBLHOCTI, AKILO Hi — TO HaBIaKH.
Tlicna BU3HAYEHHS NOUYATKOBOrO CTaHy MOMYNALIT CKNajaeThCs MPOTHO3 110
arpoMeTeopoIOriYHAM MOoKaXYMKaM. [ LbOro BUKOPUCTOBYETBCS 3HAUEHHs
cepenHboi Temnepatypu Ta ['TK okpemuHx kpuTuuHux uepioniB. CepenHi
3HAUYEHHA PO3PAXOBYIOTECS 3a GopMymamu:
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- 2T awm (12.1)

T a2
cp N :
mx=2£10 (122)
2T axm

pe 2T, — CyMa akTUBHUX TeMfepaTyp 3a nepioz, °C;
N — TpuBanicTh nepiony, AHi;
2P — cyma onajiB 3a nepioa, MM.
Jara nepexoxy TemmeparypH TNOBITps qepea 12°C (Bocenn i HaBecm)
PO3paxoByETbCA 3a HopMyioto:

_(I=Tp-10 (12.3)
T2-T

ae /] - xinbkicTb AHIB JO NEpexoRy TeMIepaTypH noBiTps uepes 12°C,

T - temnepatypa 12°C,

T, — cepeHs 3a AeKaly TeMmneparypa noeitps uuwxue 12 °C,

T, — cepenHs Temniepatypa Butue 12°C.

OrpuMaHy NpH pO3paxyHKaxX KiJbKiCTh AHIB HoAaioTh mo S5, 15, 25 (B

3AJIEKHOCTI Bill NonepeHbOl JeKaaHn)

Tabmaus 12.6 — CyMapna 0anoBa ouiHka cTaHy nomyisuil JyroBoro

MeTesuKa

rCymapHa 6anosa | b norousie Ginbme b notoyHe menule
OliHKa b nonepeanporo b nonepenHnoro
Menme 12 Jlenpecis ' Jlenpecis
12-16 Buxin i3 nenpecii Cuag yncenbHOCTI
17-24 | IMouarok 36inpienns { [lovatok  3MeHueHHs

" | 4yMcenbHOCTI YHCENbHOCTI

25-30 3pocTaHHs YHCENBHOCTI Ilix yucensHOCTI
Binbuie 30 Macose po3iuiiIHeHHs -

Jlnst BOBrocTpOKOBOro MPOTHO3Y BU3HAYAIOTHCS arpOMeTeoPOIIOT HHi
NOKAXKYUKH PO3BHTKY APYrOTO Ta 3UMYIOUOTO TIOKOJTIHHA JIYTOBOFO METENHKA:
cepenHIO TeMIICpPaTy Py KUBNEHHS Tycini Apyroro nokoninus, I'TK nepiony
nansKyBauns Apyroro noxoninas, ['TK nepiogy MacoBoro oty Merenukia
JpPYTOTO NOKOJIHHA, CyMY e(eKTHBHIX TEMIIEPATYp 3a NEPIOZ NbOTY METENUKIB
JApYroro NOKOJIHHA /10 Nepexolly TeMIepaTypH NoBitps Yepes 12°C.
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Tabnuua 12.7 — BuxopucTaHHsS MeTeoposioriuHoi iHdopManii s po3paxyHKIiB arpoMeTeOpONOTIMHUX IOKAKYKKIB
IPOTHO3Y PO3BHTKY i PO3IIOBCIOUKEHHS JyTOBOrO MeTelHKa (A. JIoBrocTpoKOBHH MPOTHO3)

IlloxaX4yuku

JluneHn

CepneHs

Bepecens

XKosTeHb

1

2

3

1

2

3

1

2

3

1

2

Temnepatypa nositps,°C

21,6

21,1

23,3

22,1

22,2

21,3

19,8

17,0

16,3

15,8

10,5

CyMa aKTHBHHX TeMnepatyp, °C

216

211

256

221

222

Cyma edexTuBHUX Temneparyp, °C

102

78

50

43

48

CymMa onagis, MM

6

1

56

0

0

Cepenss TeMIieparypa mepiony
KHBJIEHHA TYCiHI APYTrOTro MOKOTiHHS

21,9

I'TK nepiony nsibKyBaHHS JpYroro
MTOKOJHHHSA

0,6

T'TK mMacoBOro 1bOTY METEIHKIB

1,4

Cyma edexTHBHMX TeMmepaTyp 3a
mepion JBOTY METEMHKIB  Jpyroro
TIOKOJIIHHA JIO IIepexofly TeMIlepaTypu
nositps uepes 12°C BoceHH
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Iponosxenns 1a61.12.7 (B. Ce3zouni nporrosu) Tlepine nokoxinas

Jlpyre nOKOniHHA

I[Toxaxuyuku

bepesenn

Ksitenn

Tpasenb

YepseHs

JInnenn

3

1

2

3

1

2

3

Temnepatypa nositps, °C

8,1

18,4

13,2

13,3

19,1

20,4

21,4

23,6

22,8

25,2

24,3

23,7

24,5

Cyma akTUBHHX TeMriepartyp, °C

184

132

133

191

204

235

236

228

252

243

237

245

CyMa edeKTHBHHX TEMIIEPATYp,
°C

64

12

13

51

84

103

116

108

132

123

117

137

iTTK  mepiony

JSIBKYBaHHS
Nepe3uMyBaBIIOro MOKOJHHS

1,7

Cepennss TeMIepatypa mepiofy
MacoBOIro  JIOTY  METENHKiB
Hepe3UMYyBaBILIOrO MOKONiHHS

19,2

CepenHs TeMIiepaTypa nepiogy
KHBIEHHS  TyciHi  meplioro
MOKOJiHHSA

22,0

I'TK  nepiony
HePLIOro MOKOJiHHS

JISIBKYBAHHA

0,5

I'TK mepiogy MacoBoro JasOTY

MeTeIKIB TepIIoro NOKOIiHHS

0,2




fx 3naveHHs PO3PAXOBYIOTHCA 32 ANEHE — KOBTEHB NOTOYHOTO POKY (MPHKIAA
pospaxyHky. y Tabn. 12.7 A). Orpumani 3HaueHHsA oLiHioloThcE y Gamax
(Ta651.12.5). Li ouiHku 3 BiNOBIAHKM 3HAKOM AONAIOTH 10 CYMapHOTO iHIEKCY,
sKHi XapaKkTepusyBaB MOYaTKOBMii cTaH nonynauii. Otpumani uudpu
BiZoOGpaxyoTe (aly muHAMIXM IKIAHUKA fepef [MMOYATKOM 3UMIBANI Ta
MOXIHBHI piBeHb HOro po3NOBCIOIKEHHA y HACTymHOMY poui (Tabn. 12.6).
Ilpu BHKOHAHHI CHiJ DAM’ATATH, LI0O HIKHA MeXa OLUIHKA HE MOBHHHA GyTH
HIDicde 8, a BepxHa —~ Oinbme 34. ToMy , AKWIO 3HAYEHHA OTPHMYIOTH BULLi 34
a60 Hmwxkyi 8, To cTaBnaTs 341 8.

VYToureHHS JIOBrOCTPOKOBOTO NPOTHO3Y BHUKOHYETBCA 33 TaKHM OKe
NIPMHIUIIOM.

Jna toro, nio6 BA3HAYATH PO3NOBCIOMKEHHA Ta YMCENBHICTH IIKiJHHKA
TyciHi IIepIIoro NOKoNiHHA JIyTOBOro MeTenuka, pospaxoByerbea I'TK nepiony
NSANBKYBAHHA i CepenHio TeMmepaTypy NepioAy MacOBOrO JbOTY METEHKIB
NOKONiHHA, fKe Nepe3uMyBano. 3a ATy MOYaTKy AS/IbKYBaHHA NPHAMAacThCS
JiaTa CTiliKoro mepexoiy TeMrepaTtypu noBiTps yepe3 12°C HasecHi. 3HaeHHs
IUX eIEMEHTIB PO3PAXOBYIOTh 3 KBIiTHS MO YepBeHb, y MBACHHHX paiioHax npy
Ayxe paHHiii BecHi — 3 Apyroi mnosoBHHH Gepesns (tabn. 12.7 B). 3
BpaxyBaHHAM BHKOHAHWX PO3PaxXyHKIB YTOYHIOCTECA JOBI OCTPOKOBUIH MPOrHo3.

Tlicns po3paxyHkiB HpOTHO3y (a3sd AHHAMIKHM JTyrOBOTO MeTeNuKa i Ha
floro OCHOBi pO3pOGNAIOTECA TJIAHK MPOBENCHHS 3aXMCHUX 3acobiB. 3acobu
60poTE6H NNaHYIOTHCS OKPEMO JJIst KOJKHOI MOy AL,

Haii6inbin HeOesmneyne mepilie MOKONIHHSA JIyTOBOTO METEIWKA i Ha HLOro
nnanylots 60 — 70% 3aransHoro ofcary o6po6ok 3a pik. 3asiu cCKAaaacThes
ABa BapiaHTH 06cAry 3aco6iB GOpOTHOHU | BHOMPAEThCA BapiaHT B 3aI€XKHOCTI Bifl
CIIPHATINBOCTI [IOTOJHHX YMOB JUTH PO3BUTKY LWKiAHHKA.
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13 Ouinka exonomiunoi epeKTHBHOCTI BiX BHKOpHCTAHHH
rizpometeopostoriunoi ingopmanii y ciibehKkorocnogapeskomy
BHPOOHMITBI

13.1 3araianui nojoxenns

CinmpCchKOrocrnofapcbke BHPOOHMITTBO B 3HauHilt Mipi 3anexuts Bix
rizpovereopooriyaux - ymoB. CBoewacHe -Ta MpaBKIbHE BHKOPUCTAHHS
rizpovereopotoriyuHoi  iH{opmanil  crpusie - 36inblIeHHIO  nNpUGYTKIB
TOCHOAApCTB TIIpH  CIPUATIMBUX YMOBaX Ta 3MEHILGHHIO BIpar — MOpH

: HECTIPHSTJIMBHUX HOTOHMX YMOBAX.

Ha pasi BenMKMH  eKOHOMiuHMH edeKT Ma€  arpokiiMaTdtHe
OOTpyHTYBAHHS pO3MIIEHHA CLIBCHKOrOCHONAPCHKUX KYNBTYP, IIPOrHO3H
Nepe3nMiBAi O3MMMX KyJbTYp, 3amaciB MPOLYKTHBHOI BOJOTH HA HOYATOK
BECHH, TPOTHO3M BPOXKaiB CibCBKOTOCHOAAPCBKHX KYJIBTYpP, MPOIHO3M MOSBH
HeOe3MmeYHUX METEOPOJIOFTIHHX ABHIY i T. iH,

Ilpr BU3HAUCHHI EKOHOMIYHOrO edeKTy  Bill TiIPOMETEOPONOriuHOT
indopmanii BaXJIMBO BHKOPHCTOBYBAaTH €AHHY METOAY poO3paxyHkiB. Tomy
E.I. Monokposuuem Tta O.Il. deneceesum [73] Oynu po3pobneni eauni
pexoreHOauii AT BU3HAYEHHS CKOHOMIYHOro e(deKTy  BUKODUCTAaHHS
riape vereoposoriudoi inpopmauii. Bonn 3anpononysany eKOHOMiYHMI edekT
(EE) po3paxoByBaTH SIK DI3HWIIO y BENHYHHAX UUCTOTO NPUOGYTKY, SKMH
OTPUIAHO TOCIIOAAPCTBOM B DPE3yibTaTi 37iliCHEHHA BUPOOHUYMX 3axOfiB 3
Bpax) HKOM rigpomeTteoponoriusoi iHdopmaii ta 6e3 Hpboro. Ynucruil npubyrok
— Lie »i3HMIA MK MpuOyTKOM 32 3[aHy 33 3aKyNiBENbHHMH UIHAMH NPOAYKUiIO
Ta BH “paTaMH Ha ii BupolilyBaHHs (COGiBapTicTIO).

Sussiends EE  rizpoMereoponoriunmx mpornosis Ta immoi I'MI
BHKO:'yeThesl Ha (oHi 6a3iCHOrO BapiaHTy, sk BH3HA4a€ NOYATKOBMIl piBEHB
npro /TKy, ypoxalHOCTi Ta iHIIMX BHJIB, L0 XapakTepH3YIOTh €(peKTHBHICTH
BHpotHuuTBa. TTig GasicHHM MaloTh Toif BapiaHT il cnokuBaua, akuii 6yB
HalixpauM npu BIACYTHOCTI aaHoro Buay I'MI.

Vlpy mopiBHAHHI e(eKTHBHOCTI BUPOOHHYMX pilfeHb ab0 NPOEKTHHUX
BApiaHTIB 3 BUKOPHCTaHHAM cTapoi Ta HoBoi ['MI BapiaHT 3 BHKOpHCTaHHIM
ctapoi [MI npuniiMaerbes sk GasAcHHIL

lonoBHuM KkpuTepiem edekTUBHOCTE BuKopucTanHa I'MI € orpumanns
J10/1a"KOBOTO YMCTOro MpUOYTKY y rocmomapcrei. Ase TakoX HONYCKAETbCH
BWKODHUCTaHHA | iHIMX KpHTepiiB. Takum xputepieM Moxe GYTH 3mernuieHna
cepecnix eémpam. BiH pO3paxoBYETBCS WNUIAXOM BH3HAYEHHS BTPAT TIPH
3acTCCYBaHHA OHHOrO i Toro x Buxy I'MI.

llle omuuM kpurepieM edexkTuBHOCTI BpaxyBanua I'MI € ainimizayis
nosmoprocmi enuxux émpam. Llefi kpuTepiii BHKOPUCTOBYETHCA Yy BHNAIKAX,
KOJIM Ha BiJHOBJCHHS TOBapHOi NPOAYKIIT BATPA4aETHCHA KiNbKa POKIiB.
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" Homenyitinuii (moxcnueuti) EE TMI a6o nporHosy BH3HA4a€TbCs HUIIXOM
OTPUMaHHA  CepefHbOl  BENWYMHM  Bil  Pe3yibTaTiB  HEOJHOPA3OBOro
puxkopuctanns. [ pysnadenHs norerniiinoro EE npornosis 3acTocoByloThes
€KOHOMIKO-CTaTUCTHYHI MOfeNi, CTpyKTypa fKuxX BinoOpaxye TpH TONOBHI
taxTopy, MO BINKUBAIOTH Ha BelHuuHy EE:

1 — macuira BUpoGHUITBA Ta HOro YyTuBicTh 10 3MiHk [MI;

2 — npupoaHi MIHIMBICTE POTHO30BAHOrO €NeMEHTy abo MOBTOPHICTL
TPOTHO30BaHOI'O ABH1LA;

3 — sKicTh MPOTHO3iB — X BUNPABAAHICTh Ta 3aB4aCHICTh.

Marematuyni Mozeni TOAINAOTBCH HAa JABa THNM: JMCKPeTHI Ta
6esnepepnui. uckpeTHi (MaTpuyHi) Mozielli BUKOPHCTOBYIOTBCA I aHANli3zy
EE annTepHaTHBHMX [pOrHO3iB; GesmepepBHi Mojeni — s OLiHKH
e(heKTUBHOCTI MPOrHO3iB, AKI MOAAIOTECH y KiNbKICHiH dopmi.

3acTocyBaHHA Mogeleil Jo3Bosise BUOpaTH Hafkpauty i3 MOXJIMBHX
rOCIIOAAPCHKHX CTpaTeriif.

@axmuunuis EE — 11e pe3ynbraT BUKOPUCTaHHS OKPEMHX [POrHO3IB, a
takoX indopmauii mpo arpomeTeoposiorivHi  yMOBH, 110 CKIANHCd  3a
BH3HAUeHMit xaneHaapHuii nepion. Edext Big okpeMoro npoinosy moxe OyTu i
NO3UTUBHMM | neraTusHuM. ToMy cymaphuil ¢pakTudnui EE B BuKOpucTaHis
NpOrHO3iB 32 KaneHaapHuit fepiof Gyle BUPAKEHO Pi3HHUCIO MK CyMapHUM
BHTpAllleM Bii BAAJMX NPOrHO3IB Ta CyMapHMMH BTpaTamMu Bijl HEBJIANMX
MPOrHO3iB.

Hapiiinolo ouinkoto daxrnunoro EE arpomereoponoriuHux npornosis i
pexoMeHaliii € MeToa TMOABOBOrO0 ROCBIAY Ta JOCNIMKEHHS MMOCIBIB.
VpoxaiiHicTb, BTpaTH i T. iH., OTPUMaHI HA NOJAX, € TEXHONOI BUPOLLYBAHHA
KOpeKTyBanacs 3 BpaxyBaHHAM I'MI, fopiBHIOIOTbCA 3 MMM K NOKa3HUKAMH
KOHTPOJIBHOI 4acTKM TONA, e 3aCTOCOBYBalach CTaHAApTHa TexHosoria i El
BH3HAYAETRCA 3 GOpMYH:

EE = K ,S(AVI] - 3) (3.1

lie S — nnouta, Ha AKHii ypoxaii NiABHIUNBCA, Ta;
AY — npubaska ypoxaio 3aBasku Oynr AkoMy 3axopy, NpOBEAEHOMY
BMKOPDHCTaHHAM MpOrHoly abo peKoMeHAalisM arpoMereoposioriB,
T/ra;
I — yina 3aKkyniBni Ha OPOAYKUIfO, WO BH3HAYAETHCH 34 HPEHCKYPAHTOM,
rpu/T;
3 — BUTPaTH Ha NMpPOBEfIEHHA BKA3aHUX 3aXOJiB MIIIOC BUTPATH Ha 30MpaHHs
JIOAATKOBOI NpoaykKuii, rpi/ra.
Ky — xoedinieHT 4acTkoBOi ywacti riapoMereoposoriunoi indopmauii y
OTPAMAHOMY eKoHOMiuHoMy edekTi (3a 3puuaik Ky = 0,2 - 0,5 »
3aneXHOCTi Bl BKIady 4acTkn indopmauii);
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Tpy BiACYTHOCTI JaHUX NONBOBHX AOCHiJKeHb aG0 Mpo BpaxoBaHi BIpaTH
EE Big 3acrocysanms T'MI Moxke pO3paXOBYBATHCh  PO3PAXYHKOGO-
nopmamuenum  memodom.  HopmatuBn  ysBisioTh  cobor0  cepenmi
XapaKTEPUCTHKH BTpAT IIPH BiAXMWIEHHI Bifg (aKTHYHMX TepMiHiB ciBOH Ta
iHIONX poOIT BiA onTUManbHuX. Bowm Bupaxeni B aGcomotHmx (1/ra) abo
BinHocHMX (y % BiI MakcHManbHOTO) mokasHukax. HopMaTuBH BH3HAYAIOTHCA
3a JIAHAMH 30HA/bHMX iHCTHTYTiB 3eMIepo6CTBa, CiNBCHKOrOCMOAAPCHKHX
JOCHIJHUX CTaHUiH, TepCOPTOAINBHULLb.

Sxmo nna ouinku EE okpemux - Bumis I'MI uemoxauso noGynysaTu
€KOHOMiKO-MaTeMaTHYHy MOIENb, TO MOXJIHBE 3aCTOCYBAHHS He NpPAMOro
METOJy, y TOMY HMCI i METOJy eKCIIePTHHX OLIHOK /I BUSHAYEHHs CyMapHOTo
sknagy IMI y ciibcekorocnogapceke BHpoOHALTBO. JUIA  eKCHepTH3H
3a/Ty9al0ThCsl CMELiaNicTH CLIBCBKOrO rocriofapcTBa. BUsiBieHHs ekcrepTHHX
OLIHOK BMKOHY€TbCH LINAXOM ONHTYBAaHHA Ta aHKeTyBauHd. OTpumasi naHi
00po6NsIOTECH CTATHCTHYHHMH MeTOZaMu. B saransHoMy Bumazky cymapHuii
edexT BiH3HaYaeThes 3 popmynn:

m
EE=Y(EE  +EE; +....+ EE,)) + EE,,, (13.2)
]

ne m—xinekicts THX BugiB ['MI, edekr siknx TpeGa pospaxysarw;

EE, — edexr BiJ| BpaxyBaHHSAM [epIOro BUIY iHndopmaiii;

EE, — edexT Bix BpaxyBaHHSM ApYroro Buay indopmaii;

EE, — nocrilina ckiasfosa, sika BimoGpakae BKIajA IOCTIHHHX pEeXHMHHX
Martepianis, i BUpaxxeHa 4aCTKOK BapTOCTI BUPOLIEHOT POAYKUil Ta
OLIHIOETBCS. HEHPAMHMHE METOAAMH.

Arpomereoposioriudi  Wpor€osd  ta  pekoMeHAauii  BMIilLyIOTbH
XapaKTEPUCTHKY yMOB, 1O OYiKYIOThCS Ha BEIMKHX IJION[AX i He BPaXOBYIOThH
micuesi ocobnupocti. ToMy y dopmymny mo pospaxynky EE 3ampornoHosano
BBOJUTU TIONpPaBOYHUH KoedilieHT, kUil BigoGpaxye Mipy ClpaBmKyBaHOCT
(K,n) mporaosy (1aba. 12.1)

Ta6bmung 13.1 — K,, 7An1s - BpaXyBaHHAM €KOHOMIYHOro edexty Ha
CNPAaBIIKYBaHICTh arPOMETEOPOJIOTIYHMX [IPOrHO3iB TA
peKoMerzaLii

Copaspxysanicte | 90 | 85-89 | 80-84 | 75-79 | 70-74 | 65-69 | 65
TIpOTHO3iB, %
Kon 1,0] 09 0,8 0,6 04 0,2 0
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3 Touku 30py EE edexTHBHOCTI ONIHIOETBCS TifipOMETEOPONIOriuHa

indbopmania ( T™MI):

~ CHHOIITMYHi, TifIPOJIOTiUHi MPOTHO3M, MOEepe/DKEHHA Npo Hebesneudi
ABHIA Ta 0cOONMBO HebGe3neyni ABUIIA, BCi BUOY arpOMETeopooriTHIX
MPOTHO3iB, pekoMeHpauil, AoBijok. OLiHKA BUKOHYETBCS METOAOM
MOJIBOBOIO JI0CBily 260 pO3paxyHKOBO-HOPMATHBHEM METOLIOM;

— Knimatuumi, rigposioriuni  arpoMeTeopoioriuHi, arpoknimMaTH4HI
mokasHUky. OLiHKa 1X BHKOHYETHCS LLIAXOM PO3PaXyHKY CepeiHpOro
mopiusoro edexty npu palfoHyBaHHI TepuTopii yrige 3 MeETOR
OITUMAJILHOTO  PO3MillIeHHS  CiNBCbKOrOCNOAapCHKUX  KyJIbTYp, TIpH
JOBTOTPUBANIOMY IUIaHYBaHHi Ta opramizauii cesoHHux poOiT,
PO3paxyHKax KimbKOCTi TeXHIKH Ta iH;

— norouna I'MI - moneHHi, nexandi Gronereni, nekaaui tabauui TCX -1,
MapIpyTHI CTOCTepexKEHHs, aepOKOCMidHi cnocrepexeHns. Ouinka
BHKOHYETHCHA METOJIOM EKCIIEPTHHX OLIHOK,

13.2 Pexomennanii no po3paxyHKax eKOHOMiTHOIr0 ¢peKTy npH
BUKOPHCTAHNI ArPOMETEOPOJIOTNiYHHX MPOTHO3iIB 11 A0BIAOK

13.2.1 Mporuo3s nepesuMiBJi O3UMHX KYNLTYP

[TporHo3 npo craH O3UMMX IEPHOBUX KYNLTYP HA NOUNTOK BiJIHOBJICHII
BereTallil Ja€ MOXUIMBICTb 3aBYaCHO BM3HAYMTH IUIOMi MiaciBy um nepeciny.
MiArOTYBaTH HEOOXiAHY KiNbKICTH KOHAMLIHHOIO HACIHHA Ta NPOBECTHU Nepecin
B onTtuManbai cTpoku. Ilpu pospaxynkax EE npornodis  nepesuminii
BUKOPHCTOBY€TbCS hopMya:

EE =(S=S$)AY(I - 3K K (13.3)

ae AY — pisHUI B ypoxasx Apol KYJILTYPH B HACHINOK Pi3HIIX TepMiuiB cinbu,
T/18;
L]~ uika 3akynisiai ofHI€l TOHX 3epHa SIPOT KYJILTYPH, [PH;
3 — BMTpaTM Ha 30MpaHHA OAHIET ToHK 3epHa (3a cepesliMy 3HaUCHHAMK
3 =400 rpu/T;

S — po3paxosaHa moLIA NEPeciBy y NOTOYHOMY polli.

TouHicTb pospaxyHkis 3a ¢opmyniow (13.3) 3anexurt. 31ebinbworo Bij
NPaBUIILHOCTI OLIHKK AY. ABTOPAMH METOJly PO3PAaX0oBaHi B1paTH ypoxaio (%o)
OCHOBHMX CITBCLKOrOCONapchikux KyJABTYP 1IPH  HOPYUICHHI  ONTHMAJIbHHX
TepMiHiB ciBGn Ta 36upanns (taGn. 13.2) ta npu Biaxunenni repmiHia cisbu
o3uMux (Tabn. 13.3) Bia onTuManbIinX..
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Mpu supinieHsi nuTanHA Opo miAciB abo nepeciB O3UMHX - KYABTYP
HEoOXiIRo BpaxoBYBaTH HE TiLKH Pi3HHUIO y BPOXAsAX APUX i O3MMHX, ase i
Pi3HHIIO B IiHaX 3aKyHiBIli, 4 TAKOX BATPATH HA TEPECIB.

Tabnmus 13.2 — BrpaTn BpoXaio CillbCEKOrOCHONAPCHKAX KYAbTYP NpH
BiIXUJICHH] Bijl ONTHMANLHUX TEPMiHIB CiBOH

Kynsrypa Bun Jui

pobord | 1 |2 13 |4 (5 |6 |7 |8 (9 10
Osumi Cis6a 2913313740 |44 14852 56|60 [63
3epHOBI
Spi 3epHoBi_ | CiBba 32140146 5258162 {68 (72|78
3eproboboBi " 3550165 |7,7 185 [10 |11 |12 |13 |14
Kykypynsa " 2,813,032 343638140 (4,244 |46
Lyxpogi " 29 (38145 (5115716572179 (8,7 |94
6ypaxua
Kapromns Iocaaxa | 2,7 | 3,1 [3,7 |42 |4,7 |52 |58 |6,5
Qripku " 2,913,847 |56 647218993 [10 |12
Kanycra " 2535145155164 17,5:8519,5]10,5|11,5
Tomaru " 3,0 4,1 (52(63]73/83[92|10 |11

Tabmuus 13.3 — Brpatn ypoxaro (%) 03uMoi MIUERHLI NpH BiaXHIeHHi
TEPMIHiB ciBOM Bil ONTHMATBRHX

TipuponHo- | Pawime onrumansHoro aui IlisHille onTHMANBHOTO,

rocroAapchkuii | JHi
paiioH 30 125 (20 {15 {10 |5 |5 [10 [15]20]|25]30

Binopycis 36 [32 124 [18 |11 }6 |5 19 |13]17]|22]27
Hentpanennit (- |- (14 110 |6 (3 |4 |10 [17|25]35]—
YOpPHO3EMHHH
Jlicocren 30 (25|20 |15 |10 |5 |5 |10 [16]22]29(35
Vkpainn
Cren Ykpainu |35 |28 (20 {15 |10 |5 [4 |9 |15[22{29]35
Cyxuit crem|16 {14 [11 {8 |5 (3 |8 (14 j20(25|30(40
Ykpainu
TiBHiunni 25 |20 (16 111 |8 14 |4 |8 [12]16]|20]25
Kaska3s

Butparn Ha nepeciB 4acro cknmamaiots 200 — 300 rpe/ra. YMosH
€KOHOMIYHOI JIOLLILHOCTI NepeciBy 3aHCYIOThCA:
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youo<yxux -3, (13.4)

Jie iHOEKC «O» BiTHOCHTLCA KO O3UMHX, a IHAEKC «» — 0 SPHX KYJIBTYP;
3, — BUTpaTH Ha niepecis, rpH/ra.

BHKOpHCTOBYIOYH MIPOTHO3 MEpe3uMiBIi O3HMHX MOXKHa 3a3jaleriib
TroTOBMTH I NepeciBy HeoOXifHy KiNbKiCTh Haciuug BHuIoro knacy. Toai
3aBASKH 1pOMY, 3MEHIIYeThCA HOpPMa BUCIBY | THM CaMMM EKOHOMMTECS IiHHE
3epHo. IIpu nepeciBi 3epHOM BHINOTO Knacy 36epiraeTses 10 % HaciHls, o gae
IOLATKOBHII eKoHOMIYHMH edexT npubausHo y 20 — 28 rpH/Ta.

V Bunasikax, KONH IUTONIA [epeciBy y MOTOYHOMY polli MEeHINA 3a CePeHIo
GaraTtopiuHy, HaciHH# juis nepeciBy HeoOxigHo Merme. EE npu usomy Gyne:

EE=(S - S)H; - H;)K,K,, (13.5)

1e N — HopMa BHCIBY, KI/ra;
H,, H, — cobiBapTicTs HACIHHS, IPH/T

13.2.2 Niporno3 i indopmauis mMpo 3anacH NPOXYKTHBHOT BOJIOTH B IPYHTi

3amacH BOJIOTM B IPYHTI BIAIrpalOTh 3HAYHY poiib Y $GOpPMyBaHHI ypoxais
CiNbCBKOTOCTIONAPCHKHX KYNBTYp. Bin BenMauHu 3amaciB NPOAYKTHBHOL BOJIOTH
y TPYHTi 3a/€)KaTh TAKOX HOPMH BHCiBy HaCiHHA, HOTO 3ariMONeHHS, 3acobu
06poGiTKy IPYHTY, BHECEHHA 403 AOOpUB aG0 MiKUBIICHHS.

Ipn HenocTaTHbOMY 3BONOXKEHHI IPYHTY BOCEHH, B IEPIOJ CIBOM 03HMUX
KYJALTYp Ha TIACTaBi 3HaueHb 3aNaciB MPOAYKTHBHOI BOMOrM B OPHOMY LUapi
IPYHTY NPUAMAIOTECS DIIHEHHA MPO 3IMEHIUCHHS MAOWL MOCIBIB O3WMHX Ta
30inpmeHdd fuom mig Apumu  KyasbtypamH. EE usoro piumeHns Oyne
BU3HAYATHCH PI3HHLEIO B yPOXaAX O3HMHX Ta APHX KyJbTyp Ha THX MONNX, J€
6yna npoBe/ieHa 3aMiHa.

BennunHa 3anaciB NPoJyKTHBHOI BOJIOTH BOCEHH TAKOK BPaXOBYETbCH I1PH
TUIAHYBaHHI CHIr0O3aTPHMaHH1, 0cOOIMBO B pafioHax 3 MaJlolo KiNbKIiCTIO ouaai
y XOJiofHy mopy poky. B pafionax, xe Bocenn 6yno nocTaTHBO onamiB i noms
yBifiumIA B 3uMy Jo0pe 3BOJIOXKEHWMH, 3MEHINYeTbCA oOCAr pobir mo
cuiroszarpumanHio. Lle nae exoHoMiro y 15 — 200 rpH Ha ra.

Mpu pobpomy 3BONOXKEHHI Ta TINAOOKOMY NPOMOYYBAaHHI IPYHTY
HeoOXiAHO NpPOBOAMTH a30THe MijpkuBieHHA. Hanpuxnan, npu 3suvaiinomy
3BOJIOXKEHHI B oOiacti mMpoBoAHTBCA MifkuBneHHs Ha 300 Tuc.ra. B poxu
J00poro  3BONOXKEHHS  arpoMETEOPOJIOTH  PEKOMEeHAYBaN  IiIPKMBHTH
450 tic.ra. Bapricts go6puB 50 rpu/t, abo 15 rpe/ra. Butpatn Ha BHecenns
nobpus craHosunu 1,60 rpu/ra, BATpaTH Ha 30HpaHHS 3epHa — 44 rpu/T.
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PexoMenallis arpoMeTeOpoNOriB HO3BOJIMIA OTPUMATH JONATKOBO 45 THC.T
SUMEHIO, a JOJATKOBHI YHCTHH NpUGYTOK ckiaae Ginbore 1,9 MIH. IpH.

13.2.3 TiporHo3u oNTHMAJILHHX TEPMiHiB ciBOH

JInsg KOXHOi ITPHPOJHO — KIIMATHYHOI 30HM BCTAHOBIEHI ONTHMAalbHi
TepMiHM CiBOH CLIIBCHKOrOCIIONApCHKUX KYJIBTYD. Ajle B KOXKHOMY KOHKPETHOMY
poli Iif BNIMBOM MOFOAHHX YMOB TepMiHH ciBGu 3MiHiooThes. OpraHizanii
JlepXaBHOTO JenapTaMeHTy TiJpoMeTeopoIorii OPIdHO CIIIaAAI0Th [IPOTHO3H
TepMiHiB CiBOM DpISHUX KyJIsTYp 3 BpaxXyBaHHAM IIOTOJHHX YMOB, IO
CKJIAIaI0TECH Y TIOTOYHOMY pOILi.

Ouinka edeKTHBHOCTI IPOrHO3iB TEPMiHIB CiBOM BHKOHYETHCA LLIAXOM
CIIBCTABJICHHS (PAKTHUHOTO HemoGOpy BpPOXaK 3a TMOPYIMMEHHS ONTHMAaNbHUX
TepMiHiB ciB6u 3 MOXIUBEME (PO3paxoBaHUMH) HenoGopaMH NpPH BiAXMICHHI
NPOTHO30BaHUX TEPMiHIB Bif AificHo onmTuManbHUX. Po3paxyHOK BUKOHYETHCA
3a GOpMYJIOHO:

(qu -11,)
EE=—>"—— VS -3)-K 13.6
™ (I-3)-K, (13.6)
ne IT, — BIpaTH ypoxai0 3@ paxyHOK BiIXMIEHHS TEpMiHiB ciBOu Y

rOCMOAAPCTBI BiJ olITUMaNbHUX, %0;
I, — BTpaTH ypoXaio 3a paxyHOK BiIXWIIEHHS NpPOrHO30BAHHMX TEPMiHIB
ciB64 Big AifiCHO oNTUMANLHHUX, %0,

¥ — cepeniii ypoxait y mOTOYHOMY POLi, T/ra;

Jns susnavenns /1, HeoOXimmi OificHi omTuManbhi TepMiHu ciBbu y
MOTOHOMY pONi Ta CTATUCTUYHI BEMHYMHM JUHAMIKM 3acCifHUX IOl NO
matugenkax. HificHuii onTMMalpHuM  TepMiH CiBOM BCTAHOBIIOETHCA Y
KO>KHOMY ITOTOYHOMY POIli Ha ZOCTiAHIN ClIbCLKOrOCNOAApChKiil cTanuil.

Bemmuna 1, BU3HA4ae CIPaBIXXyBaHiCTh IPOrHO3Y TepMiHiB ciBbn.

I[puxnad. Pospaxysarn EE nporrosy TepMiHiB ciBGH O3MMHX KymbTyp.
OnruManshuit TepMin ciBbu 3a manumu JC — mepiia n’sTHCHKA BEPECHH.
@®axTHYHO TEPMiH CiBOM TPUBAB 3 YeTBEPTOi II'SATUACHKM CEPIHS MO TPETHO
n’aTuaedKy Bepechs. Cepeani BTpaTu 3epHa HaBeZeHi y Tabn. 13.3.

IlnsixoM mepeMHOXeHHs BiACOTKIB 3acisHoi Muouli MO M'ATHASHKaxX Ha
BIICOTKH CepefHiX BTpar 3epHa npH BifxuieHHi (aKTHYHUX TEPMIHIB BiJjy
OTITMMANBHUX PO3PAXOBYIOTHCA CepeiHi BTpaTh 3epHa Juist obuiacti (Taba. 13.4)

V BigmosiggocTi 3 Tabn. 13.4
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_120+182+140+160+170
100

my =17,62%

BigxunenHs NporHo3oBaHHX TepMiHIB ciBOM Bim HifiCHO ONTHManbpHHX

CTAHOBHWJIO 5 JHiB y Gik GiNpln paHHIX, 10 BHKIHKANO BTPaTH Bpoxato 7 %,
(tabn.13.4).

Tabmuus 13.4 —Tlocis 03UMHX y MOTOYHOMY poIi 1 po3paxyHKy IT,

Cepnenb Bepecens
IToxasznmnk I ATHACHKA I’ ATHACHKA
4 5 6 1 2 3
Junamika ciBbu, % 6 14 20 30 20 10
CepenHi Brpatn
ypoxaio y % Big 20 13 7 0 8 16
MaKCHMAJIBHOTO
Brparu ypoxaio y O
MOPiBHAHHI 3 120 182 140 0 160 | 160
ONTHMAJIBHUM
TEPMiHOM ciBbH, %

Cepenus BpoXaiiHiCTb O3UMMX 3€PHOBHX CTAHOBH/IA Y NOTOYHOMY POl
1,5 T/ra, nnoma 3acisna o3uMHHOIO Gyna 216 THC., a LliHa 3aKyniB/i TOHM epHa
cranoBmwia 130 rpu. 3a dopmynoro (12.6) Busnavaetes EE nporuosy tepmiunis
CiBOM O3MMHX KYILTYP y UUIOMY 10 06J1acTi:

(7,62 -17,0)

100

Baxnuse 3Ha4eHHA MarOTh TaKOX TIPOTHO3H AT HacTyily (a3 posBuTKy
ClIBCHKOTOCMOAAPCEKMX  KYJBTYD, OLIHKA arpoMeTeOpONIOrivHHX YMOB, iLO
cknanucs y Gynp-kuil nepiof iX po3BUTKY, YTOYHEHHs /03 a30THHUX AOGpUB 3
BpaxyBaHHAM TipoMeTeoponoriyaux mporHosiB. Ilpornosu ymos 36upanns
BPOXAI0 Ta TIIPOTHO3M BelM4MHH Camux Bpoxkai. EE uux nporuosis
PO3PaxOBYETHCA OKPEMO 332 THMM IIOKA3HHKAMH, SKi BHKOPHUCTOBYIOTbCH Y-
(13.1). OcobmMBO WIHHKMH € TIPOTHO3M BPOXANHOCTI CITECHKOrOCTIONAPCHKHX
KYJIbTYP 3 BEIHKOIO 3asyacHicTio. [lns Ykpaiuu pospobneno Meron ouinku EE
arpOMETEOPONIOTIYHMX ~ HPOTHO3iB  YpOXXaHHOCTI  3epHOBHX  KYJIBTYp
L. I'pymxoto. I[Ipy HasBHOCTi NPOrHO3y Ypoxaw po3poEaseTbCs ONTHMANbHA
CTPYKTypa IOCIBHHX I1JI01] 32 AOMOMOTOI0 HiIboBOT (yHKILIT:

EE = -1,5-216000(130 — 4) - 0,5 = 126,6 muc.pn.
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D(S)=max[§v,-(u,- - 3,-)'3,-] (13.7)
i=1

nie D — yuctuit npubyTox 3 yciel IO BUPOIIYBaHHA KyAbTYD;
V; — ypoxaii i-Toi KyJbTypH;
I, 3; — BixnoBigHO WLiHa 3aKyMiBJi TA BUTPATH Ha BHUPOILYBAHHA Ta
36HpaHHs KYNBTYP.
Bennuuna 3; 3anexurs BiX BpoxalHOCTI 1 38’A3aHa- 3 HEWO
CIiBBi JHOMICHHAM:

3 =L (13.8)

Ie 3} — BHTPaTdH HA OJUHHMINO IUIOMI, AKi 3aJexarh Bif BpoxalHOCTI i
BU3HAYAIOTECS 3 GOPMYIH:

3,~=ai+6i-yi (13.9)

Koediuientu a; ma 6; y pieuanui (13.9) pospaxomani LI'. I'pymikoio
(tabn. 13.5).

Tabnuus 13.4 — [TapameTpu a; Ta 6, piBHsAHHA (13.9)

Kynbrypa Hepiuuii paiion Apyruii paiion

a; 6; a; b;
O3uma neHHIA 30,0 5,19 28,8 9,0
O3ume XUTO 28,0 5,0 28,0 5,0
SApa nuseHnLA 24,0 3,0 24,0 8,07
Apuit sumMiHb 20,4 3,28 21,4 8,10
Osec 22,5 341 26,5 8,2
Kykypynasa 37,9 7,1 40,1 7,5
l'opox Ha 3epHO 31,0 1,32 36,0 2,22
Tpoco _ 27,0 3,62 32,5 3,33

o muepimoro paiioHy BigHocATecs obnmacti: Mukonaisceka, Opeckbka,
Xepconcbka, 3anopizeka, [Jomeuska. [o gpyroro — Jlicoctenosi oGnacrti
VKpaiuu, oKpiM 3aKapraTChKHX ripchKUX pafioHiB.
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