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BCTYIl1
OOcAr  ClILCHKOTOCIIONAPCHKOTO  BUPOOHMIITBA,  SIKICTh BpOXaiB
CIJIbCHKOTOCIIOAPCHKUX KYJIBTYp 3aJ€KHUTh BiJl O10JIOTIYHUX OCOOJHUBOCTEH
POCIHMH, POJIOYOCTI IPYHTIB, KUJIBKOCTI COHSIYHOT'O CBITJIa, TEIjIa Ta BOJIOTH, Bl
piBHA  KyIbTYypH  3eMJIEpOOCTBa, TIPYHTOBO—KIIMaTHYHAX  YMOB  Ta
eKCTpEeMaIbHUX aTMOC(HEPHUX SBUIII.

3a JaHUMU HAYKOBUX MOCHIDKEHb JIMINE TPEeTWHA TepuTopii YKpaiHu
3HAaXOJUTHCS B 30HI rapaHTOBaHMX BpoxaiB. Ha pemti Tepurtopii mocynuimsi
YMOBH BECHSHO-JIITHBOTO TIE€PIOy, HECHPUATINBI YMOBU TIE€PE3UMIBII Ta
NEPE3BOJIOKEHHSI TPYHTY, 3aMOpPO3KH, CHJIbHI 3JIMBU Ta TpajJ 3MEHIIYIOTh
Bpokai Ha 30 — 40 %. 3HayHa BTpaTa POAIOYMX 3€MEIb BiJ BITPOBOI Ta
IPYHTOBOI  €po3ii  3MEHIIye nociBHi  miomi. Tomy  daxiBism
CUTCHKOTOCIIOAAPCHKOTO ~ BUPOOHUIITBA  HEOOXITHO  BMITH  €(dEKTHUBHO
BUKOPUCTOBYBATH PECYPCHU KJIIMATY 1 MOTOIM ISl TIABUIIIEHHS TPOYKTUBHOCTI
CLIILCBKOTO rocrogapcTsa. Jjis 1ip0ro HeoOX11HO 3HATH (h13UYHI OCHOBH SIBHII 1
MPOoILIECiB, 110 BiAOYBalOTHCS B MPU3EMHOMY IIapi arMocdepu Ta ix BIUIMB Ha
00’€KTH 1 IPOIIECH CLITLCHKOTOCTIOIAPCHKOT0 BUPOOHUIITBA.

MeroanuHi BKa3iBKHM Iepeadadar0oTh BUKOHAHHS MPAKTHYHUX pPOOIT Ta
3aKpIMJICHHS 3HaHb 3a TEMaMHU :

- METOJIY OIIIHKA KOJIMBaHHS BPOXKAMHOCTI CUILCHKOTOCIIOAAPCHKUX
KYJIbTYD;

- METOAM PO3pPaxyHKIB arpoMETeOpOJIOriYHUX MMOKAa3HUKIB (POPMYBaHHS
MPOJYKTUBHOCTI POCIIUH:

- METOAM  OLIHKM  arpoMEeTEeOpOJIOTIYHUX  YMOB  (POpMyBaHHA
MPOYKTUBHOCTI arpo €KOCUCTEM;

- METOJI PO3PAXyHKIB arpOEKOJIOTIYHUX BPOXKAiB CLIHLCHKOTOCIIOAAPCHKUX
KyJbTYp PI3HUX PIBHIB;

Mera MeTONMYHMX BKa3lBOK — HABYMTH CTYJEHTIB pO3paxoByBaTH
MIHJIUBICTh ~ BPOXaiB  CUIbCHKOTOCTOJIAPCHKUX  KYJIBTYpP, BCTAHOBIIOBATH
IPUYUHY 1X KOJIMBAHHS, 3HAXOJIMTHU TOJIOBHI YNHHUKH, K1 MAlOTh BUPIIIAIbHUIMA
BIUIMB Ha (pOpPMYBaHHS BPOKaIO
BukoHaHHsS TpakTUYHUX 3aBJaHb CIPHUSE 3aKPIMUICHHIO TEOPETHUYHUX
3HaHb Ta HAJA€ CTYIEHTaM MOXJIMBICTh HAOyTH MPAKTUYHI HABUYKU Y
BUKOHAHHI PO3PaXyHKIB.
[Ticst BUBYEHHS IMX T€M CTYJI€HTHU MOBUHHI 3HATH:
- OCHOBHI TPWYMHU KOJIMBaHHA BPOXAiB CLIHCHKOTOCTIONAPCHKIX
KYJbTYp y PI3HUX perioHax YKpaiHu;

- BIUTUB arpOMETEOPOJIOTIYHUX YMOB Ha MPOYKTUBHICTH POCIUH TIiJ] Yac
ix nii B pi3HI epioau iX PO3BUTKY;

- METOJAU PO3PAaXyHKY arpoMeTEeOpOJIOTIUHUX MOKa3HUKIB (POpMyBaHHSA
BPOXKaIo;



[Ticyist BUKOHAHHS 3aBJaHb CTYJCHTH TOBUHHI BMITH:

pPO3paxoByBaTH TPEH]IU BPOXKAMHOCTI Ta MIHJIMBICTb BPOXKAIB;
BUKOHYBAaTH PO3PAXYHKU arpoOMETEOpOJIOTIYHUX [OKAa3HUKIB, SKi
BIJIIrParOTh MPOBIAHY POJb y GOpMYyBaHHS BPOXKaiB,

pO3paxoByBaTH  arpoeKOJIOTIYHI PIBHI ~ BpOXkaiB 3a JIONMIOMOIOIO
MaTEMAaTUYHUX MOJICIIEN

pO3paxoByBaTH pi3HI BenMnuuHU BpokaiB mpu pizaux KIIJ[ consunOi
pamiarii;

pPO3paxoByBaTH TEILIO Ta BOJIOT03a0€3MEUCHICTh TEPUTOPIl BITHOCHO
BHUMOT PI3HUX KYJBTYp /0 IINX MOKa3HUKIB,

KOPHUCTYBATHUCh JOBIJKOBOIO JIITEPATYPOIO;

BUKOHYBAaTH TEXHIYHMA Ta KPUTUYHUH KOHTPOJIb OTPUMAHHX
pe3ynbTaTiB, CKIAAaTH OIJISIIOBI TEKCTH.



TEMA 1. MIHJIUBICTh BPOKAIB
CIUIBCBKOTI'OCITIOANNPCBKUX KYJIBTYP
1.1 TeopeTnyHa YacTHHA

[Iporpec B ciIbCHKOMY T'OCTIOAPCTBI CIIPUSAB 3HAYHOMY ITiIBUIIEHHIO BPO-
XKaAMHOCTI yciX KyJIbTyp. AJjie MPHU 3arajibHOMY 3pOCTaHHI BPOKaWHOCTI , KOJIH-
BaHHS 11 B OKpeMi POKH Jy>K€ 3Ha4HI 1 OCTaHHIM 4acOM HE 3MEHIIYyI0Thbcs. To-
My, JUUIsl OJIep>KaHHS MPOTrPaMOBAaHUX BPOXKaiB 1 HAYKOBO - OOTPYHTOBAHOTO PO3-
MIIIEHHS] CUTbCHKOTOCMOIAPCHKUX KYIBTYp, TOPSAI 3 PO3B’SI3yBaHHIM 1HIIHUX
NUTaHb, HEOOXi/IHE BUBYCHHSI YAaCOBO1 MIHJIMBOCTI BPO’KaiB B Pi3HUX KJIiMaTHY-
HUX 30HaX.

KonuBanHs BpokaiB CUIbCHKOTOCHOJAPCHKUX KYJIBTYP B OKPEMi POKH
OOYMOBJIIOETHCSI BIUIMBOM BEJIMKOI KUTBKOCTI (PAaKTOPIB, SIK TO: IOCSTHEHHS Te-
HETUKH 1 CEJIEKIIil, KUIbKICTb 1 AKICTh I0OpUB, CTPOKH 1 HOPMU 1X BHECEHHS, 3a-
coOu OOpOTHOM 3 MIKITHUKAMH 1 XBOpOOaMHU, MeJiopallisi 3eMejlb, BUIU CLIbCh-
KOT'OCIIOIAPChKOT TEXHIKH 1 TOTOTHI YMOBH.

[Ipu po3B’s3yBaHH1 0araThb0X MPAKTUYHUX MUTaHb BUHUKAE HEOOX1THICTD
OILIIHKY BIUTMBY Ha BpOKai okpeMux ¢akTopiB abo ix rpym. [ns mporo posrisga-
I0Th YaCOBUU psJl BpoxkKaiB. Yacoeum ps0om HA3UBAETHCS MOCIIIOBHICTD CIIO-
CTEPEKEHb, YIOPSAIKOBAHHUX 3T1HO 3 4acoM. ['0JIOBHOIO OCOOJUBICTIO, 1O BiA-
pI3HSIE aHAJII3 YaCOBUX PSI/IIB CEPEJl IHIIUX BUIIB CTATUCTUYHOTO aHAII3Y, € CYTh
NOPSZIKY, B IKOMY MPOBOJATECA criocTepekeHHs [1]. ko B 6ararbox 3amadax
CTIOCTEPEKEHHSI, K MPAaBUIIO, CTATUCTUYHO HE3aJEeKHI, TO B YaCOBUX Psiiax BO-
HU 3aJIEXKHI 1 XapakTep 3aJIeKHOCTI BU3HAYAETHCS PO3MILIEHHSIM CIIOCTEPEKEHD
B I[1{ OC/I1TOBHOCTI.

VY 3aragbHOMY BUTJISIAI 4YaCOBUIM Psifl PECTABIIsiE COO0I0 BUPA3:

Y1 Y25 YiveYny (1.1)

J€ Vi — 3HAYEHHS I-rO PiBHSA 4acOBOI'O PSIY,
N — JIOB)KWHA YaCOBOTO PSY.
Opniero 3 HaWBAXKIIMBIIIKX 3aj]lad aHAJI3y YaCOBUX PSIB € BU3HAYEHHSI OCHOB-
HOT 3aKOHOMIPHOCTI 3MiHM B 4aci (TEHJEHIIT) SBHINA, 1[0 BUBYAETHCS. 3 II€I0
METOIO PO3KJIAJAI0OTh P/l Ha JBI CKJIAJIOBI, K1 XapaKTEpHU3yIOTh Pi3HI rpynH ¢a-
kTopiB. [Ipu 1boMy 3a 3arajgbHy CTaTUCTHYHY MOJIETh YacOBOTO Py MpuiiMa-
I0Th MOJIEb:
Y = F(t) + Er, (1.2)
ne f(t) — nesxa HeBumamkoBa QyHKIIIS Yacy;
E{— BUmazkoBa CKIa0Ba 4acOBOTO psANy (BHIIaJKOBAa KOMIIOHEHTA).

[{i KOMITIOHEHTH YaCOBOTO PSAAY HE CIIOCTEPIraroThCs, BOHU — TCOPETUYHI BEIJIH-
yuHU. B 1ifi Mojeii BBa)KA€THCS, 10 3 YaCOM BHIIAJKOBAa KOMIIOHEHTA HE 3Mi-
HIOETHCS 1 OyIb-sIKa 3aJI€KHICTh BiJ 4aCy BXOJHUTH JI0 CTAI[IOHAPHOI CKJIAJI0BOI.



CraiioHapHa CKJIaJIoBa YaCOBOTO Py OOYMOBIIIOETHCS PIBHEM KYJIBTYPH
3emiiepoOCTBa, BU3HAYAE 3arajibHy TEHJCHIII0 3MIHM BpPOXKalo 3a PO3IJislyBa-
HUM Mepio/I, 1 MpecTaBisie COO0I0 MUIABHY JIHII0 — mpero. TpeH1 xapakTepusye
OCHOBHY 3aKOHOMIPHICTh PO3BHUTKY SIBHIIl 3 YAaCOM, ajie¢ I 3aKOHOMIPHICTh HE
MOBHICTIO BUIbHA BiJl BUITAJIKOBUX BIUTUBIB. TpEeH ] ONMUCY€E TEHISHIIIIO, OCEPE/I-
HEHY JJIS psly CIocTepexeHb. BumankoBa KoMIoHeHTa 00yMOBJIEHA MOTOAHU-
MU O0COOJMBOCTSIMU OKPEMUX POKIB, BU3HAUA€E iX BIUIUB Ha (POPMYBaHHS BpOXKa-
iB 1 00YMOBIIIOE BIIXMJICHHS BiJI JIIHIT TPEHY.

Takuii po3kiiai 00yMOBIIOETBCSI TUM, 1110 PIBEHb KYJIbTYPHU 3eMIIepoOCTBa
BILJIMBA€ HA BPOXKANHICTH CLIIbCHKOTOCTIOJAPCHKUX KYJIBTYP HE TIIBKH B MOTOY-
HOMY pOlli, aJie 1 y NOAAJIBIIOMY, TOOTO CUIBCBKOMY I'OCIIOJIapCTBY IPUTaMaHHa
1HEPIIINHICTh, BHACHIIOK YOT0 Pi3KUX KOJMBAaHb BPOXKAIB JIBOX CYMINKHHUX pPO-
KiB, [TOB’SI3aHUX 3 KYJbTYPOIO 3eMJIEpOOCTBA, HE crocTepiraeTecsi. Tomy TpeHa
JIOCUTh TOYHO XapaKTEepPU3ye CEpeAHiil pIBEeHb ypoXKaiB, 00OYMOBIIEHUI BU3HAYE-
HOIO KYJIBTYPOIO 3eMJIEpOOCTBA, €KOHOMIYHUMHM 1 TPUPOTHUMHU OCOOTMBOCTIAMHU
OyIb-SIKOrO paioHy.

®dopma TpeHa 1 Horo nmapaMmeTpu BU3HAYAIOTHCS uyepe3 J001p HalKpaioi
(3a OyIb-SIKMM 13 TOKa3HUKIB CTATUCTHYHUX KPUTEPIiB) QYHKII 13 YKCIIa HAasABH-
ux. [lpu mpaBuabHOMY BHOOpP1 TpeHJa BIIAXWIEHHS Bl HHOTO OYyAyTh MaTH
BUIIAJIKOBUI XapakTep. SIKIo 3a MeBHUM BIAPI30K Yacy CIIOCTEPIraeThCsl PiBH-
OMipHa 3MiHa BPOKaHOCTI , TO JIHIS TPEHIa OMTUCYETHCS PIBHSIHHAM MPSIMO1

y=ag + agt (1.3)

Axmo x 3MiHAa BpOXAWHOCTI HEPIBHOMIpHA TO JIHIA TpeHJIa — 1 mapadosa
JIPYroro nopsiaKy
y=ag +agt + a2t2, (1.4)
ne Y — BpOXKaWHICTB, I1-/Ta;
do — BUPIBHSHUHN PiBEHb BPOXKAMHOCTI HA MTOYATKY JJAHOTO
nepiony;
a1— CepeIHbOPIUHUN TPUPICT BPOKAIHOCTI, 00YMOBJIECHUIN
KyJIbTYpOIO 3eMJIepoOCTBa;
Az — IPUCKOPEHHS MPUPOCTY BPOKAMHOCT1 (TEHICHIIIS 3MIHU
CEPENHBbOrO PIYHOTO MPUPOCTY);
t — nmopsAKOBUI HOMEP POKY B PAlY BPOKAHHOCTI.
MiHIUBICTh BpOXKaiB 3a MEPi0J] OL[IHIOETHCS KOS(IIlIEHTOM Bapiallii:

C,=—2, (1.5)

Jie G, — Cepe/HE KBaAPaTHIHE BIIXIICHHS DSy BPOXKAIB;

— ‘o 9 -1
Y — cepeqH1id Bpoxau, 1°-ra .



KoedirieHT Bapiallii XxapakTepusye 3arajbHy Bapiallito psay BpoxkaiB, sKa
o0yMOBJIeHa BCiIMa YHHHUMH (akTopaMu. JOIIJILHO OIIIHIOBATH TAK0X OKPEMO
BKJIaJ] KyJIbTYPH 3eMJIepOOCTBa 1 MOTOMHUX YMOB. [[JIs1 1IbOTO 3arajibHy JucCTIep-
Cil0 psily pO3KIaJar0Th HAa CyM JIBOX JHUCHEpCIH: IUCIEpCiio TOB’s3aHy 3

KyJbTYpOIO 3emMiiepo0OCcTBa (0,%3 ), 1 IUcrepcito, 00yMOBIIEHY MOT'0JI0I0 OKPEMUX

POKiB (G%):

n 12
_Zl(yi -Y)
g
°y = n-1 ' -
62 =2 +o2: (1.7)
ot =
. _\ 2 V: — V 2
62 2= 2 _E0i-V)7 . (1.9)
n-1 n-1
.\ 2 —_ ) - -V 2
G% :Z(yl )° =2 -Y) : (1.10)
n-1
N V7 2 —_ \J - -V 2
.1 \/Z(Y. N2 -3 -9 (1.11)
y n-1

ne Y — BpoXKalHiCTh, po3paxoBaHa 3 PiBHAHHS JIiHiT TpeHIa

(nMHAMIYHA CcepeHs);

Cn— KoediLieHT Bapiallii BpoxkaiB, 00yMOBIEHUM 0COOIMBOCTIMHU
MOTOJM OKPEMHX POKIB;

Yi — 3HAYCHHS PsALY BPOXKaiB;

Y — cepeiHe apuMeTUYHE 3HAUCHHS PSAY;

N — IOBXKWHA PSAY.

Cepenns kBaJpaTuyHa MOMUJIKA KoedillleHTa Bapialii o ¢, PO3Pax0-BYEThCH 3

bopmynu
_SnV2+Cn V1+Cr2‘ (1.12)
n [2(n-1) '

B nopiBHSIHHI 3 BUIIIEONMMCAHUMH METOIaMU PO3PaXyHKY JIiHIT TpeHAa METO
rapMOHIYHUX 3BaKYBaHb, 3aPONOHOBAHUN 3.XeNbBIrOM [| JJ1sl IPOTHO3YBAHHS
€KOHOMIYHMX MMOKa3HMKIB, Ma€ Ty MepeBary, 1o Binaaace HeoOXiAHICTb BHOOPY
GyHKIIT aHATITHYHOTO MOPIBHIOBAaHHS. ['0JO0BHA MeTa METOQy TapMOHIYHUX

Cc



3Ba)XyBaHb TOJSITAE B TOMY, IO BHACKIJOK IMOPIBHSHHS OKPEMHUX CIIOCTEpe-
KEHb YaCOBOTO PSAY BIIA€THCS TIepeBara Mi3HIIINM CIIOCTEPEKCHHSIM.

[Ipu BUKOPUCTAHHI METOly TAPMOHIYHHUX 3Ba)KyBaHb 3a Jieske HaOmmwkeHHs f(t)
JIACHOTO TpeHAa NPUIMAEThCS JJaMaHa JIiHis, SKa 3pIBHIOE YHHHY KIJIBKICTh Ja-
HUX 9aCOBOTO Py V.

MinnuBe MoyIoKeHHsI OKPEeMHX BIAPI3KIB JTaMaHO1 JIiHIi, sSIKa TMPeCTaBIIsIE
TPEH]I, OTUCY€E Oe3MepPEPBHY 3MiHY y BUYYyBaHOMY MPOIIECi, TOOTO OKpeMi HOro
dazu. [lng Bu3HAUeHHS OKpeMux (a3 pyXy HOTOYHOTO TPpeH1a HeoOXiaHO BHUO-
partu gesike 9uciio K<N Ta 3a I0MOMOTro0 METO Ty HalMEHIIUX KBaJIpaTiB po3pa-
XyBaTH MapaMeTpH PiBHAHB JIHIMHUX BiAPi3KiB ((pa3 TpeH1y)

Vitt) = ai+bit; (i =1,2,..,nk+1), (1.13)

ae K< N — KiIbKICTh TOYOK 3TIIaKSHHOTO PSY,
opu npomy: mis 1=1,t=12,.. k;mma 1=2,t=2_3,.., k+1;
miss i=n-k+1,t=n-k+2,...n.
[TapameTpu a i b BU3HAYAIOTHCS METOZOM HAWMEHIIIUX KBaIPATiB.
Jani ciig BU3HAYMTH 3HAueHHS KoHOI (yHKIT Yi(t) y Toukax: t=i+n-1,
n=1,2,....k. BimiOpatu cepen nux 3HA4eHb Ti, JUId SKUX t =1 1 BHU3HAYMTH Yepes3
yi(t) 3Hauenns dynkuii Yi(t) mis t=i. KigbKicTh BU3HAYCHb B KOXHIM TOYII
yi(t) Hexait Oyne (; . CepeiHe BU3HAYAETHCS 3 BUPA3Yy:

_ 1 Ui _
yi(t)=— 2yi(), 171.2,...0i . (1.14)
Qi j=1

[Tporuo3yBaHHs 3HAYEHHS YaCOBOTO PSy BU3HAYAETHCS 3 (OPMYITH
Vi1 = Yi T Ot (1.15)

1€ ot+1—cepeane npupoineHus Gpyukiii f(t).

JIjist mpOrHO3y TEHJICHIIIT YaCOBOTO PSIIy METOJOM rapMOHIYHUX 3Ba)KyBaHb
MOBUHHI BUKOHYBATHCh TaKi IEPETYMOBHU:
1) yacoBuii psiJi HOBUHEH OYTH JOCUTH TPUBAINM, 1100 B CEPEIMHI IOTO PAIY

Oyra MOKJIUBICTh MMPOCTEKUTH 3aKOHOMIPHICTH MPOIIECY;
2) BIOXWIIEHHS BiJ ITOTOYHOI'O TPEHIA MMOBHHHI IPEICTABIISTH CTAIllOHAPHUI

BUITAIKOBUI IPOIIEC.

Meroa rapMOHIYHUX 3Ba)KyBaHb BPAaXOBYE Ili TICPEIYMOBH, a PO3PaXyHKH
BUKOHYIOTbCS Y TaKiil OCIIJOBHOCTI.
[Tpupomenas GyHKIi

opg = FE+D) - F () = Vo1 - V¢ (1.16)



CepeiHi MpUPOIIICHHS
_ n-1

n
Ot+l = . CtJrl - Of41 (1.17)
=1
ne Ctrlrl_ TapMOHIYHI 3BaKyBaHHS, SIKI BU3HAYAIOTHCA 3 (HopMyH
m
t+1
cl, =—= (1.18)

t+1 n-1

1€ Mty — TAPMOHIYHI KOC(IIIEHTH.
[Ipu po3paxyHKy rapMOHIYHHUX KO€(DILIEHTIB 30€piraeTbcsi rOJIOBHA 171€9 METOLY
— OuIbIl MI3HIM CHOCTEPEKEHHSAM HaJaeTbcsl Ouiplie Baru. Halipanimni
CIIOCTEPEKEHHS MaOTh Bary:

1
my =——, 1.19
2= (1.19)
B HACTYITHUN MOMEHT Bara iHgopmaiiii m; Oyne
1
M3 =my + —— 1.20
3g=M2+-— (1.20)

Takum yuHOM, pAJl 3BaXKYBaHb BU3HAUAETHCS 3 PIBHSIHHS

Mipg = My +it ; (t=2.3,...,n-1), (1.21)

3 IOYaTKOBOIO BEJIMYMHOIO, BU3HAYEHOO 3 piBHsIHHS (1.19)
ExcTpanosnsiiisi TeHEHII11 4aCOBOTO PsiTy BU3HAUAETHCS 3 BUPA3y

Vil =Yt T Ot (1.22)

3anponoHOBaHUM BHILE AITOPUTM OMHCYE PO3PAXYHOK TUHAMIYHOI CKJIaJ0BO1
4acoBOT'0 PSly 3@ METOJOM FapMOHIUYHUX 3BaXKyBaHb.

JIist eKCTpamosAIii TeHACHINT BPOXKAHHOCTI BUKOPUCTOBYIOTHCS HIOPIYHI
JIaH1 CepelHbOi 00JIACHOT BPOXKAWHOCTI CUILCHKOTOCIOAAPCHKUX KYJIBTYpP BCIX
KaTeropil rocnoJjapcTB y LIEHTHEpaX 3 TeKTapa.

[Ipu po3paxyHkax TEHAEHIlI BpPOXKAMHOCTI CUIBCHKOTOCIOAAPCHKOI
KyJbTYpU HEOOXIJTHO BpaxoOBYBaTH Te, L0 YaCOBUM Oe3MepepBHUI 1HTEpBal, B
SKOMY PO3TJISAAETHCS BPOKANHICTh, IOBUHEH CKJIaAaTH He MeHIe 18 pokis. 3a
1[1€1 YMOBH KUIBKICTh POKIB, IIO0 YTBOPIOIOTH OAHY (pa3y MOTOYHOTO TpeHIa,
cranoButh 16 (Kk=16).



1.2 IIpakTHYHA YacTHHA

3aBaanns 1.

- Ilo6ynyBatu 3 pomomororw mnporpamu EXCEL  rpadix auHamiku
BPOKaHOCTI CUIbCHKOTOCIONAPCHKUX KYJIbTYp ( JaHi AJii BUKOHAHHS
3aBlaHHs BHUJA€ BUKJIAAa4, ab0 CTYJEHT BHKOPHUCTOBYE Marepiai
KYpPCOBOI'O MPOEKTY);

- Po3paxyBaTu niHiI0 TPEHIy METOIOM HallMEHIIINX KBAJPATiB;

- 3HaliTH IIOpiYHE BIAXWJICHHS BpOXAiB BIA JHII TPEHOY, TEX
noOynyBatu rpadik. [losicHuTH BigxuieHHs BpOXKaiB BiJ JIiHIT TPEHIY.
3aBaanns 2.

- O3HAllOMUTUCH 3 TPOrpaMoOI0  PO3PaXyHKY TPEHIy METOJO0M
TrapMOHIYHUX 3BaXKyBaHb ( 107aTOK A);

- 3 BukopuctanHsaM [IEOM 3a mporpamoro «TpeHI» po3paxyBaTh TOUKU
TpeHay (JaHi Juisi BUKOHAHHS 3aBJaHHS T1 K, 10 1 B 3aBaaHHi Nel),
[To6ynyBaTtu rpadik, 3HalTH MIOpIYHE BIAXWICHHS  BPOXKaiB Bij JIHII
TPEHLY;

- TOPIBHATU AUHAMIKY HIOPIYHUX BIAXUJIEHH YPOKAiB BIJ JIIHIN TpEeHTY,
PO3paxOBAHUX PI3HUMH METOJIAMHU.

- Pospaxysatu koedimieHT  Bapiarii KJIIMATUYHOI ~ CKJIaJIOBOIi
yposxkaitHocTi 3a popmysoro (1.11), BukopucroByroun tads. 1.1

Tabmuug 1.1 Po3paxyHok koedilieHTy Bapialii KIiMaTHYHOI
CKJIAZIOBO1 YPOXKAK0

Ne i/m VYpoxaii, i/ra | Cxknagosi dopmynu (1.11)
Yi Ny Yi-Yo (Yi- ycp)2 Yi-"y Yi- AY)Z
1
2
N 2. 2. 2.
Ye=2/N




TEMA 2.BIVIUB ®AKTOPIB HABKOJIMIIHbBOI'O
CEPEJOBHUIIA HA ®OPMYBAHHA IMPOAYKTHUBHOCTI
AT'POEKOCUCTEMMH

2.1 TeopeTnuHa yacTuHA
2.1.1 ®oTocUHTETMYHA NPOAYKTUBHICTH MOCIBiB

CiJIbCHKOrO0COAAPCHKUX KYJIbTYP

ITporec TpanchopmMaliii MOrIMHEHOI POCIMHOI €HEprii CBiT/Ia B XIMIUHY

SHEPril0 OpraHiyHuX (1 HEOPTaHIYHUX) 3’ €IHAHb HA3UBAETHCS POMOCUHNE3OM.

Ile cxkmaguuii UK O10XIMIYHHX 1 O010(pI3MUYHMX MPOIECIB, B XOJI SKUX
pPOCIIMHU, TOTJMHAIOYM COHSYHY eHepriio 'y ¢opmi PAP, cTBOprOIOTH 3a
JIOTIOMOTOI0 3€JICHOTO MIrMEHTY —xJiopodiny i3 Byriekucioro razy (CO,) Ta
Boau (H,O) Bucoko eHepretnyHi BYIVIEBOJIM (KpOXMallb, IIYKOp, TJIFOKO3Y,
KJIITYaTy 1 iH.), BUBUIBHIOIOUN TIpU 1IbOMY KHCEHBb (O,). lepBuHHI mpoaykTH
(GoTOCHHTE3Y B pe3yJIbTaTl aCUMUIALIT EPETBOPIOIOTHCS B OPTaHiuHI PEUOBUHU
(acuM1IATH), SKI BUKOPHUCTOBYIOTHCS POCIHHOIO BIIPOJIOBX POCTY 1 PO3BUTKY
JUI CTBOPEHHS BEI€TaTUBHOI Ta T€HEPATUBHOI MACHU.

OAP - HaiiBaxMBIMN (aKTOpP MPOAYKTUBHOCTI POCIUH. [HTEHCUBHICTh
®AP BHUMIPIOETHCS IHCTPYMEHTAIBHO, a00 PO3PAaXOBYETHCA 3a JAaHUMHU IIPO
HAJIXO/DKEHHS MPSIMOi, PO3CISTHOT UM CyMapHOi pajiarii
(Q )(Toominr X.T'., I'ynses B.1., 1967,€Epumona H.A.,1977):

2> Qpap=0,433>S"+ 0,575 D , (2.1)
ne Y Qgep — CyMapHa (POTOCUHTETUYHO aKTUBHA Pajialis (I[)K/M2);
>S'" — cyma mpsMOi COHSYHOI pajiarii Ha TOPU3OHTAIBHY MOBEPXHIO,
(/)

Y'D — cyma poscisiHoi consunoi pagiamii (Ix/m°).

Jlst mpubnu3Horo po3paxyHky AP BUKOPUCTOBYETbCS Takoxk Ghopmysa
Qpap =0,525Q . (2.2)

Cymapna pamiaria (Q)— cyma npsimoi (S ') 1 poscisiHO1 pamiarii (D), mo
Majja€ Ha TOPU3OHTAIBHY TOBEPXHIO, y JIaHOMY BHUMAJKy — Ha TOBEPXHIO
POCIIUH

0=S +D. (2.3)

Haii6inpmr TOuH1 naHi 3HA4eHb JOOOBUX BEIWYWMH CyMapHOi pajiarii

OJIEPKYIOTh 3a JOTMOMOTOI0 CTAaHJAPTHUX METEOPOJIOTIYHUX CIIOCTEPEIKEHD

(aktuHOMeTpHuHMX). OmgHAK Mepexa CTaHIii, $AKI BeAyTh BIJIIMOBIIHI
CIIOCTEPEKEHHS, HE 3aI0BOJILHSE BHMOT'HA OTIEPaTUBHOTO



arpoMeTeopONIOTIYHOTO 0OCIYTOBYBaHHS Pi3HUX TEPUTOPiH. Y TaKOMYy BUIAJIKY
BU3HaUYeHHS Q TMPOBOJMTHCA 3a JOMOMOTOI0 PO3PAXYHKIB 3 BHUKOPUCTAHHSIM
IHIIIMX METEOPOJIOTTYHHUX XapaKTepUucTuk [4 — 7).

TpuBamicTe COHSYHOTO CcsAlBa, OTpMMaHa 3a JOMOMOTOI0 remiorpada,
JI03BOJISIE 3 BHCOKOIO MIpOIO TOYHOCTI PO3pPaxOBYBaTH BEIMYMHU CYMapHOI
panmiamii. 3 1ieto MmeToro BuKopucTOBYeThess — popmyna C.I.CiBkoBa, ska
CKJIaJIa€ThCS 3 TApaMeTPiB, 110 HE BXOATH 0 1HIIUX EMITIPUIHUX (HOPMYIL:

Q =12,66(SS )31 + 315(sin hd )21, (2.4)
ne SS — TPHBATICTh COHSAYHOTO CsIiiBa 3a 100y, Kai -cM 100" ;

ho — monynenna Bucora CoHIis, rpa.
Ha BepxHiit mexi ociBy iHTeHCHBHICTH DAP po3paxoByeThes 3a ¢

Q, =Y Q/601, (2.5)

ITpu nponukHenHi AP BcepeanHy POCIMHHOIO MOKPUBY B110yBa€ThCA
3MEHILIEHHS 11 1HTEHCUBHOCTI B 3aJI€KHOCTI BiJI BUCOTU POCIMHHOTO MOKPUBY,
KyTOBO1 OpI€HTAIlll JIUCTA, PO3MOJLITY T'YCTOTHM POCIMHHOTO MMOKPUBY ILIOIO
BEPTUTKAJI1, TOBILIHMHHU 1 (POPMU JIMCTS Ta IH.

quap = Qol(l + CL); (26)

. . .. -2 1.
ne Qgpqp - IHTEHCUBHICTE DAP B 110CIBI, KaJI'CM "XB ™,
. 2, 2.
L — BiTHOCHA IIIOILA JIUCTS, M~ "M",
C — emnipu4HHil KOePiIieHT, 110 AopiBHIOE 0,65, 6€3po3MiIpHU.

Ipooyxuyitinuit npoyec pocaun (TIMNP) — 11e cyKymHICTh OKpeMux
B3a€MOIIOB' I3aHUX MPOIIECIB, TOJOBHUMHU 3 IKMX € (POTOCHUHTE3 IUXAHHS 1 PICT.

Pocaunau i BriimBoM COHsSIUHOI eHeprii Ta nmormuHanHs CO; 3 moBITPS 1
BOJAM 3 TPYHTY B Ipolieci (POTOCHHTE3y CTBOPIOIOTH OpPraHiuHy PEUOBUHY Yy
BHTJISAJIl ACHMUIATIB — 1€ TIEPIIHI TIPOIIeC.

Hpyruil npoiuiec — auxaHHsS — 3a0e3nedye eHepriero pi3Hi Oi10XiMIYHI
MPOLIECH CUHTE3Y.

Tperiit pouiec — pict. DOTOCUHTES 1 PICT POITIATAIOTHCS K MapaneabHl
Ta CyMICHI ITPOLIECH.

HaiiGinpim eneMeHTapHui YUHHUK POCTY (piTomacu — npupict (AM), sikuii
BU3HAYAETHCS SIK 3aJUIIOK MIXK CyXoro (itomacoro (M; ta M) 3a BUSHAUCHH
BIJIPI30K Yacy

AM = M2 - Ml (27)

Bim3navarote abconromuy weuokicms pocmy



AM/At = (M2 - Ml) / (tz -tl) (28)
Ta 8IOHOCHUL NpUpicm o
Hi= (Mz- My)/[M (t2-t)] (2.9)

ne M — cepenHs cyxa Maca pOCJIMHU 3a repiof t; - ;.
TakoX BUKOPUCTOBYETHCS MOHATTS YUCMA NPOOYKMUGHICHb (OMOCUH-
me3y TOCIBIB, IKa BU3HAYAETHCS 5K

1 AM
Eun=— — (2.10)
L, At
ne Lo— cepenHs cymMapHa [iolma JIucTs 3a mepiog At
EdexkTuBHICTP  BUKOPUCTaHHS  COHAYHOI  pajianii  pociIMHamMu
XapaKTepu3yeTbes koeghiyicumamu kopuchoi 0ii (KKL)

_ qV -100%

—_— : (2.11)
>.Qyp
e n — KKI;
J — KaJIOpIMHICTh pOCIHH, KJ[>K/T;
YV — Gionoriunmii Bpoxaii 3arampHoi cyxoi ditomac, r/m’;
2.Qq— cyma porocurTeTHUHO akTHBHOI pamiarii (PAP) 3a
BereTariitamit mepios, MJ[x/m’.

Opnnovacuo 3 BusHaueHHsAM KK] mociBy 1o 3aranbHiii Cyxiii Maci pociiuH
MosxkHa Bu3HauuTH okpeMo KK[ rocrogapchbko 1iHHOT 4acTKH BPOKAIO 3a
BereTaliiHuN 1mepioy

_ qMy -100%
2.Qp

ne M, — cyxa ¢itomaca rocrnoaapchbko MiHHOI YaCTKUA BPOXKAIo.
Takum guHOM, M, — 1ie noist PAP, ska HakommuyeTbCs BIPOIOBK
BereTalifHoro nepioay y ¢piromaci Bpoxxaro

Nx ) (2.12)

Nx= T]'I{eocn ) (213)

ne K.oe, — KoedileHT rocnoapchbkoi eeKTHBHOCTI BPOXKAIO.

Jlis BU3HAYEHHS KaJIOPIMHOCTI POCHAMH ( (IUTOMOI TEIUIOTH 3TOpPaHHs)
BUKOPUCTOBYIOThCA Pi3HI criocoOu. X.I.TOOMIHrOM BCTaHOBJIEHO, IO MUTOMA
TEIUIOTa 3rOpaHHs 3HAXOAUThCs Yy Mexax 16,7-20,5 k/[>k/r. 3HaueHHs (| AeSIKUX
LIEHO31B HAaBOJAThCA y Tabm.2.1.



Ta6muis 2.1 — Cepenns TemioTa 3ropaHHs ( 610MacH JISSIKUX 1IEHO31B

(3a H.Jlitom)
Dironenos q, kJDK/T DiTOIEHO3 q, KJIK/T
Jicw:
BOJIOTI TPOIIiYHi KapT.OHH’I (3a
BIYHO3EJICHI 17,2 [arinoBum) 18,4
JTITHBO3EJICHI 17,6 KapT(?HM (3a 17,2
3Mimani 133 IT<00M1HFOM)( y | g,g
i , YKypyZA3a (3a Y CTCHKO :
i};{KI/I IIOMIPHUX 16.7 Toani 197
- - 17,2 ['pubu
[TociBH1 ol

Benuunna  Mae ce3onHuit xia. Hanpuknaa, y kKapToruii BOHa 3MIHIOETHCS
Bia 15,9 xJIx/r micis mosiBu 6okoBux naroHiB 10 20,1 k/[x/r B nepioj BITIHHS.
Kpim Toro, B ekcTpeMaabHUX YMOBAaX (] BUIIE YUM y CIIPUATIUBUX.
KK pociiH MoKHA BU3HAYUTH K BITHOCHO TAar090i TaK i BITHOCHO
MOTJIMHEHO]1 pajialli. ¥ TakoMy BUIAAKY

Nnao = An Unozn s (213)

1€ MNyao — KK, BU3HAYCHUI BITHOCHO Taar0uoi pajialtii,
a Mpoor — KK, BU3HAYCHUI BITHOCHO MOTJIMHEHOT pajTiallii;
a, — QYHKIIIS TOTJIMHAHHS.

KK mociBiB 3ajieuTh BiJ TEpMiHIB CiBOM Ta HOPMH BHCIBY, Bi
KIJIbKOCTI BHECEHUX MiHepalnbHUX 100puB, moromuux ymoB. KK oxpemux
KyJbTYp MPOTATOM BETETALIMHOTO MEPIoAy AYXKe 3MIHIOEThCS (HAmpUKIal, AJis
Kykypym3u — Bix 0,4% 1o 5,5%). Kpim Toro, KK[ nociBy B mioMy HIKYE Hixk
KK muctsa. KK/ neskux ¢iToneHO31B HABOIUTHCS B Ta0I. 2.2.

Tabnuis 2.2— KoeditieHT KOpUCHOI Iii AessKuX (iTOIEHO31B

KKA KKA
BITHOCHO BITHOCHO
diToreHo3 najga- Kpaina diToreHo3 OTJIN- Kpaina
1201 (0} HEHO1
pamiaii pamiamii
KYKypyA3a 4.0-4,2 |Pocis Kuro 2.3 [Tonpmia
- 1,0-2,2 [Slnonis Puc 0,7-1,4 SlmoHis
Cos 0,4-1,1 |Smonia Slaminb 1,1-4,8 Pymynis
Puc 0,8-1,8 |SmoHis bo0oou 0,2-0,5 Pymynis
IyKp.OypsiK 1,1-1,8 |AnoHis CoHSTITHUK 0,8-2,1 Pymynis
Kapromns 0,9 |Ilomwmia JlrouepHa 2,1 Anonis




IIponos:xenns Tadin. 2.2.

- 1,2 Pocis rpscruns 36ipaa 3,1 Smonist
Kuro 0,9 ITonbmia IIneBen 3,0 SnoHist
Copro 4,0 |TypxmeHis Kontommna 1,8 SnoHis
KyKypya3a 4,6  |Pocis Kykypynza 2,5-5,2 Pocis

- 1,7-2,6 |Pocisx nmeHursg spoa  (8-10 Pocis

-a 1,2-2,8 |Ykpaina mrenunsd ozuma  |1,1-6,3 VYkpaina

- 0,8-1,3 |bosrapis SlamiHb 2,6 Kazaxcran
Copro 4,0-4,4 |Tamxuxicran |-“- 4.0 Pocis
[Mmennns 1,7 VYkpaina Puc 2,5-4,4 SImoHig

- 2,1-2,2 |Pocisx basoBHa 3,4-3,6 TamkukicTad
- 3,7-4,0 |Pocix Bika 1,4 Tamxukicran
- 3,7-4,0 |Pocisx Bika 1.4 TamkukicTad
Kuto ozume | 2,2-4,7 |Ykpaina Jlyr 0,4-0,8 Pocis
IYKp.OypsiK 2,1-2,8 |Ykpaina Cren 2,9 Pocis

I'opox 2,3-4,7 |Pocis Tyrai 4.8 TamKkukicTad
Kaproms 1,2 Pocis

3a nanumu O.0.Huuumnoposuya [9] npuunnamu 3menmends KK mocisis
€: HEJOCTaTHS IUIONIAa JIMCTOBOI MOBEPXHI, OCOOJIMBO Ha IMOYATKY BereTarlii;
MOCTYNOBE 30UIbIIEHHS BUTPAT Ha JAUXaHHA (POTOCHHTE3YIOUHMX 1 HE
(GOTOCUHTE3YIOUMX OPTaHiB POCIHH; CTaApiHHS JUCTS 1 3MEHIIEHHS aKTUBHOCTI
1oro QoTocuHTE3y; HAsBHICTh BCEPEAMHI MOCIBY JIUCTS, SIKE HE aJanTyBajoCh
1o icayrounx ymoB PAP.

B cepennbomy mociBu 3a 3HadeHHAMU KK po3mopinstoTecs Ha rpymu:
3apxau crioctepirarotees — 0,5-1,5%; mobpi —  1,5-3,0%;pexopani
— 3,5-5,0%; Teopernuno moxnuBi — 6,0-8,0% .

3nauenns KK[ naiiuacTiiie BUKOPUCTOBYETHCS TIPU PO3POOIT MPUHITUITIB
MakcuManabHOoro BukopuctanHs PAP, mporpamyBaHHI BpOXaiB CLIBCHKO-
TOCIOIAPCHKUX KYJIBTYpP Ta MOJICTIOBAHHI IPOAYKIIIITHOTO MPOIIECY POCIHH.

KKJ/[ 3anexxuts Big 0aratbox (hakTopiB 1, EPII 3a BCE, B MIIOIII JIUCTA.

Hait6inpmn 3Hauenns KKJ/[ crnoctepiraloThes mpu wiomnl jucts 40 —
50 tic.m’ /ra.

0O.0. HuyumopoBu4 BCTAaHOBUB, IO 3TiJHO 3 TMEPIIUM MPUHIMIIOM
MaKCUMaJIbHOI MPOAYKTHUBHOCTI (DITOIIEHO3W B MPUPOJHUX YMOBAaX JalOTh
MaKCHUMaJbHy NPOAYKTUBHICTh Ta MaKCUMaJIbHMHA KOEQIIIEHT KOPUCHOI Mii.
3rifHO 3 NOPHUHLMIOM MaKCUMajbHOI mNpoaykTuBHOCTI Toominrom X.I
3aIpPONOHOBAHA CHCTEMa €TAJIOHHUX ypOXKaiB, sKa JO3BOJISIE TIUOIIIE MM IXOIUTH
JI0 IUTAaHb OIIHKK YMOB (DOpMYyBaHHS MPOTYKTUBHOCTI arpodiTOIEeHO31B.

[TpupicT moTeHIiiTHOT BPOKAMHOCTI 3a JIeKaly BU3HAYAETHCS 3aJICKHO BiJl
1HTEeHCUBHOCTI DPAP 1 610JIOTIYHUX OCOOIMBOCTEN KYJIBTYPH 3 ypaxXyBaHHSIM
3MIHU 31aTHOCT1 POCIUH 0 (POTOCUHTE3Y MPOTATOM BereTarlli



j .0 . i
AHBJ :aj 77 quap dV (2.14)

At ’ q ’
AIIB! ) e . )
Je T — IIPHUPICT IOTCHIINHO1 BPOXKANHOCTI 3a ACKAOY,

., — OHTOTCHETHYHA KPUBA (POTOCUHTE3Y;
n — KK/] nociBis;
quap — 1HTEHCUBHICTb PAP;
dV — KUIBKICTh JIHIB B PO3PaxXyHKOBIM J€Ka/Il;
g — KaJOpIMHICTB;
J — HOMEp pPO3paxyHKOBOI JEKaIU.
Cepennsi KaJIOPIMHICTH CyX01 O10Macu PI3HUX BUJIB 3MIHIOETHCSI B MEKAX
16.7 — 20.5 xJ[x/r. KanopiiiHicTh 3MIHIOETBCS B OHTOTE€HE31 1 JIJII OKPEMHX
OpraHiB pOCIIMH BOHA pi3Ha.
[IpupicT METEOpOJNIOTIYHO MOXKJIMBOI BPOXKAMHOCTI € TMPUPOCTOM
MOTEHIIIITHOT BpOKAIHOCTI, SIKMI 0OMEXKY€EThCSA BIUTMBOM PEKUMIB 3BOJIOKEHHS
Ta TEMIIEpaTypHu.:

] ]
AMMB™ _ AIIB” gy (2.15)
At At
AMMB’ ) ) . . X
a1 —— — HpPIplCT MeTeOpOJ'IOFIIIHO MOKIINBO1 BpO)KaI/IHOCTl;

At
FTW?2 — y3aranbHeHa (DyHKI[ISl BIUIMBY TEMIEPATYPHOTO PEXHUMY Ta PEXKUMY
3BOJIOKEHHS 3 KOPEKLIEIO HA MOEAHAHHS PI3HUX EKCTPEMaIbHUX YMOB.
s ¢yHKLisS BU3HAYAETHCS 3@ NMPUHUUIIOM JI101xa 3 ypaxXyBaHHSAM BIUIMBY
TEeMIIepaTypy MOBITPS 1 YMOB 3BOJIOKEHHS HA POAYKTUBHUMN MPOLIEC.
@opMyBaHHA [IMNCHO MOXIIMBOI BpPOXKANHOCTI OOMEXY€ETbCSI PIBHEM
MPUPOIHOI POAFOYOCTI IPYHTY

AIMB' — AMMB'
At At

Bn/] ’ FGum ) (216)

AJIMB’ L . . .
Ae — -~ — HPUPICT JUHCHO MOXIIMBOT BPOXKAHHOCTI;
B/;;; — a1l IpyHTOBOrO OOHITETY.
PiBeHb rocmnomapchbkoi BpOXKANWHOCTI OOMEXKYETbCA pEaIbHUM pPIBHEM
KYJBTYpH 3eMJIepOOCTBa 1 €(DEKTUBHICTIO BHECEHUX MIHEPAIBHUX 1 OPTaHIYHUX

T00pUB

j j _
ASA/tB = MifB : kse.wz : F\Nel! ! (2'17)




j
At
k,,  —KOC]IIEHT, IKUI XapaKTepU3ye PiBEHb KyJIbTypH 3eMJIepoOCTBa 1

3emi

— IPUPICT BPOKAWHOCTI Y BUPOOHMIITBI,

rOCTI0IaPChKOT TISIIBLHOCTI;
FW, — ¢yHKuis epeKTUBHOCTI BHECCHHs OPraHiYHHMX i MIHEpaIbHUX

IOOpHB 3aJ€KHO Bi yMOB 3a0e3MeueHHs BOJIOTOIO JeKaj Bererarfi.
BuszHayaeThesl MIISXOM MEPEMHOXKEHHSI (DYHKIIT BIUIMBY BOJIOTOCTI IPYHTY Ha
e¢()EeKTUBHICTh BHECEHHS JOOpMB Ha (QyHKIIIO 3a0e3meyeHHs] IOCIBiB
OpraHIYHUMH Ta MiHEpPaJIbHUMH JTOOPUBAMH.

Baxnusum MOKA3HUKOM IPOJYKTUBHOCTI MOCIBIB
CUTbCHKOTOCTIONAPCHKUX  KYJIBTYP BBaXKAETHCA KOE(DIIIEHT TOCHOAAPCHKOI
e(DEeKTUBHOCTI ypoKaro, SKWHW BigoOpakae BIIHOIICHHS KUIBKOCTI CyXOi
diToMacu rocrnoAgapchbKoi YacTKH Ypokaro (3epHO, OynbOM, KayaHW, IJIOAU 1
T.A.) 10 Mach 3arajbHOi cyxoi @itomacu. KoedimieHT rocnoaapcbkoi
e(PEeKTHUBHOCTI 3aJIe)KUTh BIJI COPTY CUIBCHKOTOCIIOAAPCHKUX KYyJIbTYp — Ta
arpoMeTeOpOJIOTIYHUX YMOB. 3a JIOMOMOTol KoedillieHTa TroCnoAapCchKoi
€(EeKTUBHOCTI PO3pPaXOBYIOThCSI arpOEKOJIOTIYHI KaTeropli ypoxaro IIo/IiB Ipu
iX CTaHAApTHIA BOJOTOCTI

IIBzepna -1IB - K,,., - 1.14 - 0.1 (2.18)
MMB3epna (2.19)
JIMB (2.20)
YBzepua = VB © Kooen - 1.14 - 0.1

(2.21)

JIist ofiHIET 1 Ti€T 3K KyJbTypH KOE(QILIEHT roCHOJapChKOi €PEeKTUBHOCTI
Moke OyTu pizHUM. IIpu BUCOKIH 3aranbHiil MPOJYKTUBHOCTI (POTOCUHTEZY 1
BHCOKOMY TIPHUPOCTI 3arajibHOi CyXo0i (hiTomMacu 3HIWKEHHS K 00yMOBJIEHO

3emin
noTipiieHHsIM yMOB @AP B cepeauHl TOCIBY MPU IHTEHCUBHOMY PO3BUTKY
BEr€TaTUBHOI MacH POCIWH, BEJIMUKOI BHUCOTM POCIMH 1 HEIOCTaTHI
3a0€3MeUYEeHOCTI POCIUH TOKMBHUMHU PEYOBMHAMU MPU BHUCOKIA BOJOTOCTI
IpyHTY [78].

MiHepanbHl e€leMeHTH mnpu noApiOHeHOMY 1 AudepeHIiaTbHOMY
B)KMBAHHI MIABULIYIOTh K, 1 SKICTh ypoxkato [78]. CyMicHe BHECEHHS a30Ty i

3emii

docdopy, nocuiiene GpochopHe KUBICHHS, a TAKOK 00p 1 MapraHelb CIPUSIIOTh
MBUIIEHHIO, TOJMI SK TMOCHJICHE a30THE XUBJEHHS 1 MiAgb 3HWKYIOTh K

3emin

OKpPEMHUX KYJIbTYp. AHaIi3 JOCTIAIB 3 PI3HUMH KyJIbTypaMH J03BOJIUB 3pOOUTH
JesIK1 y3arajJbHIOI4l BACHOBKH:



1.B xomi cenekiii Bpo)kail sk 3arajibHOi cyxoi ¢iTomMacu, Tak 1 3epHa
MOCTYIOBO TMIJBUIILYETHCS, TMPU LBOMY CIOCTEpITAEThCS TEHACHINS 0
3pocTtaHHs K

3em’?

2. Ilokazmuk K 3MEHIIYETbCA NPHU YK€ HU3BKOMY Ta JOCHUTh

3em

BHCOKOMY HaKONMYEHHIO (iTOMacH, aje MpU TEBHIM cepeaHid BeTUYuHI
dbiToMacH BiH JocsATae HAHOIIBIIIOTO 3HAYCHHS.

TakuM YWHOM, BUCOKHMI piBEHb HAKONWYCHHs 3arajabHOi (iToMacH, 3
oJHOTO OOKY, € 0a3010 Ui CTBOPEHHS BUCOKOTO BPOJXKAIO IUIOJIB, 3 IHIIIOTO —
4acTo Bele 10 3HIDKEHHS Koe(illieHTa rocnofapchbkoi e(peKTUBHOCTI MOCIBIB
K OTxe, pIBEHb TOCMOAAPCHKO I[IHHOI YacTKH BpOXKAI0 HE 3aBXIU

3eman’

npornopiiitHuil 3HaueHHo KKJ/[, po3paxoBaHOMY 1O 3arajibHii cyXiil ¢iTomaci.
Tomy pazom 3 KK/ mociBy, po3paxoBaHMM IO 3arajbHid cyxidl ¢iTomaci,
MOKHa po3paxoByBatu okpemo KK/[ rocrnogapchbKo IIHHOI YaCTKA BPOXKAKO 3a
BereTalitHui nepio;

= 905 , 2122
77)(03 Q(b ( )

ne m,,, — cyxa (iTomaca rocnoJapCcbKo IHHOI YaCTKH BPOKAIO;
¢ — KaJOpIHHICTh YPOXKaIo;
Zqu — cyma @AP 3a BereTalliiiHuii mepio.
Takum umHOM, 77, — e 4YacTka PAP, fKa HAKOIUYMIACH IPOTATOM

BETeTaIIMHOTO TMepioAy y ¢iTomMacl rocrnojapchKo IIHHUX OpraHiB POCIHH.
KK]], po3paxoBaHUi 3a 3arajbHOI0 CyXOI0 ¢diTomacoro 1

M., = qm% 0 MOB'sI3aHI CITIBBITHOIICHHSIM:
¢

77x03 = Kxo3' (223)

Otxe, mo0 3abe3neunTi BUCOKI 3HadYeHHs KKJ/[ rocrnogapchbKo IIHHIN
YacTIl BpPOXKal, PO3BEJIEHHS HOBUX COPTIB 1 BCl arpoTeXHIYHI NpUiioMHU
MOBUHHI OyTH CHpPsIMOBaHI Ha 3a0€3IMEeUeHHs] BUCOKOTO TMOKa3HHWKa K npu

3emii
BHUCOKOMY 3HaueHH1 KK/[ 3aranbHOi iTOMacH MoCiBy.

Benuunna, sika moka3dye 4acTKy IUIOJIB Yy 3arajibHii Maci Bpoxkaro,
3HAXOAWTHCS B 3aJIEKHOCTI B PO3MIpIB  3arajbHOi OlOMacH pOCIHH, 3
ypaxyBaHHSM BIUIUBY TEMIIEpaTypy TOBITPS MEPioqy BereTallii Ha piBeHb i€l
BEJIMYUHU:

=|-043+6702.10% 1 1y —4171:107 (1 1y )2+
+8.889-10™ (1 4a )°] e

dic

o1

(2.24)



t, =-4.648+0.536-1,, —0.13(t5, ), (2.25)

X03

e ¢ — QYHKUIS BIUIMBY TEMIICPATYPH MOBITPs HA PIBCHB ;

t, , — CEpPEIHs 3a ep1oj BereTalli TeMrneparypa noBITpsl.

@opmynu (2.14 — 2.25) 103BONAIOTH BU3HAYUTH Pi3HI arpoOEKOJIOTI4HI
KaTeropii BpOKaHOCTI pi3HUX KYJIbTYp

2.1.2 IlpakTH4YHA YaCTHHA
3agava 2.1.
1)3a qaHKUMH TPUBAIOCTI COHSYHOTO CSAKBA 1 BIIHOCHOT ITUIOIIII JIUCTS O3MMOT
nireHutli (ta6:1.2.3) po3paxyBaTtu iHTeHcHBHICTE PAP y mociBi 3a KOXKHY 100y
nexkanu. CroyaTKky po3paxoBYEThCS CyMmMapHa pajiaiigs 3a  (OopMyJIoro
(2.4).ITotim pospaxoByetbes DAP Ha BepxHiit Mexi mociBy (Q,) 3a Gopmyiioro
(2.5).
Tabnuus 2.3 — Po3paxyHok inTencuBHocti ®AP Ha moJi 3 03umMor0

NieHnner (3a 1exKany)
Keimens, 2 oexaoa,

cm. Cepoka

L, s, QL s, T, Q. | Qi

Hara m2-m2 rom Kan-cyi . rpa ronL. KﬁJ‘I-C_l;/I . KaJ'I'C_Il/I .
100 XB XB

11.05 |0,83 58 0,316 14,0
12.05 |0,86 12,0 0,330 14,1
13.05 | 0,91 13,3 0,323 14,2
14.05 | 0,97 3,8 0,328 14,5
15.05 | 1,00 3,5 0,332 14,7
16.05 | 1,05 9,5 0,336 15,0
17.05 | 1,06 5,7 0,338 15,1
18.05 | 1,09 75 0,342 15,2
19.05 | 1,12 7,7 0,346 15,2
20.05 |[1,16 13,4 0,350 15,3

JaHi s oouuciaeHus: A = 0,73"0,006=0,004 B=0,68 1=0,68 sin h, =0,684

2)3anaua 2.2. PospaxyBatu KK/] KyKypyI3u B I€pioj1 TUCTOYTBOPCHHS,
saximo: q =17,6 kJDx/r; ¥=0,286 r/cm®; Q = 464,6 MJDx/M° .
3) 3amaua 2.3. Po3paxyBaTu 4UCTY NPOAYKTHUBHICTh (DOTOCHHTE3Y 32
JIeKay SIKIIO0 Maca pOCIUH Ha MOYaTUKY JA€KaAu CTaHOBUiIa 232 F/MZ,
HaIMpUKIHII JeKaau - 246 F/MZ, IUIONIA JINCTS BiamoBigHo 3,9 ta 5.9 MZ/MZ,
KUIBKICTh JIHIB y aekai 10.



3apnaua 2.4. BuxopucroBytroun mojaens A.M. IlonboBoro 3a mporpammoro
st [IEOM  BUkOHaTH  pO3paxyHKH (POTOCHMHTE3Y POCIMHHOTO MOKPHUBY,
BUKOPUCTOBYIOUH JIaHI:

1 — onuc reorpadiyHOro MyHKTY: reorpadiydy MMPOTY MYHKTY B Ipaaycax
3 necsatumiu (W) ;

2 -3HaYEHHS HANMEHIIOI BOJIOTOMICTKOCTI HAaIMiBMETPOBOTO IIApy TPYHTY
(WuB);

3 - (QeHonoriuHi gaHli MOTOYHOTO POKY: JaTH HAcTaHHA (a3 pPO3BHUTKY
o3uMO1 mieHuIli — jgara BimHoBieHHs Bereramii (N1), mopsakoBuii HOMEp
MicsIls, KoM HacTtayiia gata BimHoBieHHs Beretarii (N2): 1- Oepesenb, 2 —
KBITE€HB;, KUIBKICTh PO3PaXyHKOBHX Jekaa ( N) Ta KiIBKICTh JTHIB y KOXHIN
po3paxyHkoBiit gekami (dv), kimbkicTh AHIB Big 21 Oepe3Hs 10 BiIHOBJICHHS
Bereraiiii ( t,5), cepeans 3a naekany TemrmepaTypa moBiTps (tS), cepenHs 3a
JIeKaly KiJIbKICTh TOJIMH COHSYHOTO CsiiiBa (SS), 3armacu MpoIyKTHBHOI BOJIOTH Y
mrapi rpyaty 0-50 cm (W(0).

3 — mapaMeTpu MOJACI IS pO3paxyHKy: 01070TiUHUI HYJIb KyJIbTypH (T0),
cyMa e(eKTUBHUX TemIeparyp 3a nepion Beretamii (Y tey), cyma eeKTUBHHX
TeMrepaTyp BiJ BIAHOBJCHHS Bererarii 10 akoociHas; (D tyax),cyma
e(CKTHBHUX TEMIEpaTyp BiJ BiIHOBJIECHHs BereTamii A0 HBITIHHA () lyaxo),,
makcumanpHa 1ioma JucTS  (LAly,) 1HTCHCHBHICTH  (DOTOCHUHTE3Y TIpHU
ceiTioBomy HacuueHHi (K), mouaTkoBui Haxmi cBiTioBoi kpuBoi (D),
HaliMEHIIIA BOJIOTOMICTKICTb MeTpoBoro Imapy rpyHty (W,;), onTuManbpHa
Temmeparypa GoTocuHTe3y ( t‘bopt).

s po3paxynkiB Ha [IEOM ctBoproeTbest daitn ganux , imMs (aitna «Foto
10.dat)

Bxigna iHpopMallisi BBOAUTHCS B MPOTPaMMYy JJISI pO3PaXyHKY.

Bxinna indopmaitiss BBOIUTHCS Y TAKOMY MOPSAKY:

- 1 psimoK CKIIAQAEThCsl 3 YOTUPHOX YMCEN: |- Ha3Ba MyHKTY CHOCTEPEKEHBb
MUIIEThCS OyKBaMHU, TOYMHAIOYM 3 JIPYroi MO3WIli; 2 — piKk TPOBEICHHS
pPO3paxyHKIB, MUIIETHCA JBI OCTaHHI HU(PPU POKY Yepe3 OJHY TMO3UIII0 MICIS
HA3BU MYHKTY; 3 — J1aTa po3paxyHKy, MUIIEThCS U(ppaMu depe3 OJHY MO3UILI0
nicast poky; 4 - Micsllb pO3paxyHKy, MUIIEThCA 4Yepe3 OAHY MO3UIII0 MICIs
natu. ( npuxiao zanucy nepuiozo psioka: Xepcon 04 20.6)

- 2 PAAOK CKIAAAETHCS 3 MATH YUCET: N- KUIBKICTh PO3paXyHKOBHUX JEKal,
I1JIe UCJIO 3aMMUCYETHCS B TPHOX MO3UIIISIX; o6 - KUIBKICTH JIHIB Bij 21 O6epe3Hs 10
BIIHOBJICHHS BereTallii, YUCIIO I[1JI€ 3aMUCY€eThes Y TphoX mosuiisx; N1 - nata
BIJIHOBJICHHSI Bererallii, IJie 4Yucio B TphoX mo3uiisax; N2 - wicdib
BIJIHOBJICHHSI BEreTallli, MUIIEThCSI apaOChKUMH U(PPAMH, I1JIe YUCIIO, B TPHOX
nos3utiisx; Y- reorpadiuHa mupoTa MyHKTY CIIOCTEPEKEHb, XBUIUHU BUPAKEHI
B YacTKax rpamyca. JlecaiTupudHe 4uCiIO B MIECTH MO3UINAX, 3 IBOMA 3HAKAMH
ICIISI KOMH ( npuxaao 3anucy opyeo2o psoka: 12 54 13 3 47.40).



- 3 psmok : W(0) — maccuB 3amaciB IpOAYKTHBHOI BOJIOTH B HAITIBMETPOBOMY
mapi TPyHTY, YHCIO IIe, B MIECTH IBMINAX 3 OJHHUM 3HAKOM MICIs KOMHU (
(npuknao 3anucy mpemwvoeo psoka :

110.0 90.0 80.0 71.0 66.0. 61.0 55.0 50.0 45.0

50.0 47.0)

- YETBEPTHUH PSAMOK: IS - MaccWB CepelHiX 3a AeKaly TeMIlepaTyp MOBITps,
YHCIO B MIECTH MO3UINAX 3 OAHUM 3HAKOM Ticis Komu ( npuxiad 3anucy
uemeepmoeo paoka: 15.9 17.518.4 19.6 20.1 21.2 22.3 22.522.2 21.3

20.5 19.6);

- 5 pAnOK — SS —MacHB KUTBKOCTI TOJIMH COHSYHOTO CSIiiBa B PO3PAaXyYHKOBHX
nekanax ( B CEpeIHbOMY 3a OJMH JACHb JCKaJM), YMCIO B MIECTU MO3MUIIAX 3
OJIHUM 3HAKOM TIICJISI KOMH ( MPUKIAO0 3aNUCy N 'SmMo2o psaoKa:

9.8 9.1 95 99152 15510.810.610.4 10.2

10.6 9.3).

- IOCTHH PSAMIOK : 0V — MacHB KUJIBKOCTI JTHIB B pO3PaxyHKOBHX JIeKa/ax,
YHCIIO IIiJIE B TPHOX MO3UIIISAX ( MPUKIIA] 3aIHCY IIOCTOTO PSIKA:
8111010101010 1110101010).

- choMui psmok: iHdopmartiiHui MacuB ( maccuB INf) MICTUTH JEBATH
9rces, KOXKHE YHCIO KOAYEThCS y BOCBMH IO3HUINSX 3 JIBOMA 3HAKAMH MICIIS
KOMH: ( npukiao sanucy:

05.00 1800.00 0600.00 0800.00 05.00 030.00 0400.00 0100.00 0020.00).

inf (1) — To — GiosoriYHUI HOJNB KYJIBTYPH;

inf (2) - 'ty - cyma edekTUBHUX TemIepaTyp 3a epioj] BereTarii:

inf (3) -X tyax1,CyMa ePEKTUBHUX TEMIIEPATYp BiJ BiTHOBJICHHS BEreTallii 10
KOJIOCIHHS;

inf (4) - Ytyao,.cyMa ePeKTUBHUX TEMIIEPATYp BiJ BITHOBJICHHS BereTallii 10
LIBITIHHS;

inf (5) - LAl e — MakCHMaJIbHA TUTONIA JIUCTS

inf (6) — x — iHTEHCUBHICTh (OTOCHHTE3y IPH CBITJIOBOMY HACHYCHHI Ta

HOpMaJIbHIA KOHIICHTpAIIIi,

inf (7) — b — moyaTkoBuii HAXWIT CBITIIOBOT KPHUBOI (DOTOCHHTE3Y;

inf (8) - W,,; — HaliMeHI11a BOJIOTO MiCTKICTh METPOBOTO IIAPy TPYHTY;

inf (9) - t‘bopt — ONTHMAJIBHA TeMIIepaTypa mnpomeccy GOTOCHHTE3Y
3aranbHui BUTIIS BX1JIHOT 1H(OpMaIlii:

Xepcon 04 20.6

1254 13 347.40

110.090.0 80.0 71.0 66.0. 61.0 55.0 50.0 45.0

50.047.0

15.917.518.419.6 20.1 21.222.322.522.2 21.3

20.519.6

9.8 9.1 95 9915.2 15510.810.610.4 10.2

10.6 9.3

8§1110101010101110101010



05.00 1800.00 0600.00 0800.00 05.00 030.00 0400.00 0100.00 0020.00
[licns BBeAGHHA MJaHWX, BHUKOHYIOTHCS pO3paxyHKH, pe3yJIbTaTH
PO3paxyHKIB MOJAIOTHCSA Y BUMIISAAI Tabmuih y daiimi«Foto 10.res)
3a TaHUMU IUX TaOJMIs TOOYyIyBaTH rpadiku: 1) JuHaMiIKA IHTEHCUBHOCTI
®AP Han nmociBom ; 2 auHaMiku iHTeHCUBHOCTI D AP B nociBi; 3- nuHaMiKy
TUTOIII JIUCTS; AMHAMIKY 1HTEHCUBHOCTI (DOTOCHHTE3Y B MOJIBOBUX YMOBAX; Ta
JUHAMIKY IPUPOCTY 3arajibHOI MAaCH MOCIBY O3MMOI MIICHUIII 32 ACKady.

TEMA 3. OUIHKA ATPOKVIIMATUYHUX YMOB
®OPMYBAHHS EKOJIOI'TYHUX BPOKAIB PI3HOI'O PIBHA

3.1Mopeb OUIHKHM arpoKJiMATHYHUX pecypciB popMyBaHHsA
YPOXKalo

3rifHO 3 MNepHIMM MPUHIUIOM — MaKCUMaJbHOI MPOTYKTUBHOCTI —
pocnuHU Ta (ITOLEHO3W B MPUPOJHMX YMOBaX MalTh MaKCUMajbHy B
ICHYIOYMX YMOBax TMPOAYKTHBHICTb, a TaKOXX MAaKCUMaJbHUN KOe(IilieHT
kopucHoi nii (KK/[) BukopucTtoByBaHHsI (D)OTOCHHTETHMYHUU aKTHBHOI pajianii
(®AP). 3rimHO 3 IPYrMM TPHHIMIIOM — BIAMOBIJHI YyMOBH — MaKCHMaJlbHA
MPOJYKTUBHICTh 1 BUCOKAa BPOXKAWHICTh 3a0€3MEUYIOThCS LUISIXOM CTBOPEHHS
YMOB, $IKl 3a/I0BOJIBHSIIOTH NMOTpeOM pociivH. [IpuHIMN BIANOBIZHOCTI YMOB
peani3yeTbCsi aHTPONOT€HHUM BILIUBOM | |:

1) 3MiHA YMOB HAaBKOJIMIIHBOIO CEpPEAOBMINA BIAMOBIAHO [0
noTped ClILCHKOTOCTIONAPCHKUX KYJIBTYP Peali3y€eThCs MUISIXOM BUKOPUCTAHHS
BIJIMOBIHUX arpOTEXHIYHUX 3aX0/IIB;

2) JIOCSITHEHHSI KpaIioi BiAMOBIAHOCTI O10JOTTYHUX BJIACTUBOCTEH
POCIIMH yMOBaM HaBKOJUIITHHOTO CEPEOBUIIA 32 JOMTOMOTOIO CEJIeKIIii,
3) PO3MIIIEHHSI CUTbCHKOTOCTIOIAPCHKUX KYJIBTYp, iX OKpPEMHUX

COpTIB Ta TiIOpUAIB BIAMOBIAHO 1O TPYHTOBO-KIIMAaTUYHUX YMOB Ta 3
ypaxyBaHHSAM MIKPOKIIMAaTUIHUX OCOOJIMBOCTEH TEPUTOPII,

4) [iJIeCIPSIMOBaHMUI 1 OOIPYHTOBAHMM 3aXHUCT POCIHH BiJ XBOPOO 1
MIKITHUKIB.

3anpononoBana Toominrom X.I'. cucTteMa €TaJOHHHUX YpOXKaiB JO3BOJISE
3HAQYHO TJIMOIIE MIAXOJUTU JI0 BUPIIMICHHS TWTaHb OIIIHKA BIAMOBIIHOCTI
KJIIIMaTUYHUX peCcypciB O10JOTIYHUM BUMOTAaM Pi3HUX ClLIBCHKOTOCIOAAPCHKUX
KyJbpTyp. Llel npuHuuMI 3HalIOB IIMPOKE BUKOPUCTAHHA | |.

Ha ocHoBi koH1emniiii MakcuManbHOI TpoykTuBHOCTI Toominra X. P. [] 1
pE3yNbTaTiB MOJICTIOBAaHHS (POPMYBaHHS BPOXKal0, OTpUMaHUX B pobotax A.M
[TonpoBoro [], Oyma po3poOieHa MOIETh OIIHKKA arpOKJIIMAaTUYHUX YMOB
dbopMyBaHHS ypOKar0 OBOYEBUX KYJbTYp, SKa TMPU3HAYEHA ISl OIIHKHU
MPOAYKTUBHOCTI  KiiMaTy  Ykpainu. Jlnsg  Oinmbin  meTanmbHOT  OIIHKH
arpoKJIIMaTUYHUX YMOB 3a KPOK MOJIEN1 B34TO JeKaay [].



Moeias Ma€e OJIOKOBY CTPYKTYPY 1 MICTHTh HIiCTh OJ10KiB (puc. 4.1):

e Oyok BXiAHOI 1H(oOpMaIli; OJOK MOKa3HUKIB COHSYHOI pajiamii 1
BOJIOTO — TEMIIEPAaTypHOTO pexumy; 0ok (yHKuUIi BIuMBY (a3su poO3BHUTKY i
METEOPOJIOTIYHUX YMHHHUKIB Ha MPOAYKTUBHUN TPOIEC POCIHH; OJOK
POJIFOYOCTI TPYHTY 1 3a0€3MEeYEHOCTI POCIUH MIHEPATLHUM KUBJICHHSIM; OJIOK
arpOCKOJIOTIYHUX KaTeropid BpOXKAWHOCTI; OJOK y3araJlbHEHHX OIIHKOBUX
XapaKTEPHUCTHK.

[

3.1.1 baok BxigHoi indopmanii

Ileit Omoxk  BMINIye JaHI  CTaHJAPTHUX  METCOPOJIOTIYHUX 1
arpoMETEOPOJIOTIYHUX CIOCTEPEXKEHb Ta BKJIIOYA€ BCl HEOOXigHI s
BUKOHAHHS PO3PaXyHKIB XapaKTEPUCTUKU. BOHU AUIATHCS HA 1Bl TPYMH:

e [iepila Tpyma: cepeaHs 3a jAekaay Temiiepatypa mnosiTps, °C; cyma
omasiB 3a JeKaay, MM; CEpeIHS 3a JIeKay 3arajibHa XMapHICTh, 0aj; cepeHs 3a
JIeKaly BIJHOCHA BOJIOTICTh MOBITPsS, %; KUIBKICTb JHIB Y PO3PaxyHKOBIH
eKal;

bnok BxigHO1 iHpOpMaIlIii

biiok moka3HUKIB COHSAYHO1 biiok poaito4ocTi IpyHTY Ta
paaialii Ta BOJIOro- 3a0€31e4eHOCTI POCIUH

TEMIIEPATYPHOTO PEKUMY MiHEPATEHUM >KUBIICHHSIM
Biok (yHKLiil BIMBY (asu brok arpoekonoriyHux
PO3BUTKY Ta METEOPOIOTIIHUX KaTeropiil BpoxKaitHOCTI

(bakTopiB HA IPOTYKTUBHHM
MIPOIIEC POCIUH

biok y3arajibHIOIOUHX XapaKTePUCTUK

Puc. 3.1 — biok — cxema 06a30BOi MoOAeNl OIIHKH arpoKJIiMaTHYHHUX
pecypciB



e Jpyra Tpyma: BiJIOMOCTI NMPO BHECEHHS /103 a30THUX, (pochopHHUX 1
KTIMHUX TOOpHB, KI/ra; JlaHl Mpo ONTUMAaNIbHI J03U WX J0OpHUB, KI/Ta; maHi
PO BHECEHHS OpTraHIYHUX MOOpUB 1 iX ONTUMAajJbHYy 03y, T/Ta; TMpO pIK
BHECEHHS OPTaHIYHUX JOOPUB; OaIl IPYHTOBOTO OOHITETY.

3.1.2bJ10k NOKAa3HMUKIB COHSIYHOI pajgiauii i BoJIOro - TeMnepaTypHoro
pexRuMy

Jis  po3paxyHKy  IHTEHCHMBHOI ~ CyMapHOi  COHAYHOI  pajiamii
BUKOPHUCTOBYEThCS (hopmyna bepasua T.I'. [95]

0l =0/ -1-038-(1+N)-N), (3.1)

ne Q] - cymapHa COHsSYHa pasiallis, 10 HAIXOIUTh HA TOPU3OHTAIbHY
MOBEPXHIO, KaJI/(CMZ‘I[;

QO..x — MAKCHMaJIBHO MO>KJIMBA CyMapHa COHSAYHA pajlamis, Kkan/(cM?- 11);

N — cepenHs 3a IeKajy 3arajbHa XMapHICTh;

J — HOMEp PO3paxyHKOBOI JEKaIH.

Js po3paxyHKy BUIAapoByBaHOCTI (E,) Oyma BHKOpHCTaHa (hopMyia
AnmnateeBa A. M. []

EJ =0.65- AWW ! .dv!.0.75, (3.2)
ne JJWW — cepenHiii 3a aiexaay AedillUT HaCUYEHHS MTOBITPS;

dv — KUTBKICTh JIHIB B PO3PAXyHKOBIN JEKa/Il.
Cymapne BumnapoByBaHHS BU3HadaeTbes 3a popmysoro C.1. Xapuenko []

. 2w+ 0O/ + P/

J Hop
E/ = % : (3.3)
1+ 4B
J
E;
ne £ — cymapHe BUIIApOBYBAHHS, MM;
P, — HOpMa BEereTaIliifHiX TOJMBIB, M°/Ta;

HOp
W,z — HallMeHIlIa BOJIOTOMICTKICTb B 11api IpyHTY 0-100cM, MM;

O, — CyMa onaJiB 3a JIeKaay, MM;
W  —3amacu npoayKTHBHOI BOJIOTH B miapi rpyHTy 0-100 cm.

3a TONOMOTO0 CITIBBITHOIIEHHS PO3PaxOBY€EThCs 1H(MUIBTpALISl B HUXKHI
Iapu IpyHry:

nor



ne F;, —iHQUIbTpalis B HUKHI IIapy IPYHTY 3a I€KaIy, MM.

Po3paxyHoKk 3amaciB MpoOJyKTUBHOI BOJIOTHM BUKOHYETHCS 32 PiBHIHHIM
BOJHOTO OanaHCy

wt =w’+0/ +P/ —E/-F]

nor ity

(3.5)

3.1.3 baok ¢yHkuid BmIMBY (a3m PO3BUTKY i MeTeopoOJIOTiYHUX
YMHHUKIB HA NPOAYKTUBHUM NPOLEC POCINH

B OCHOBI HPOAYKTHBHOTO HPOLECY POCIMH JEKUTh (GOTOCUHTE3. Horo
IHTEHCUBHICTh OOYMOBIIOETBCS  (Da3010 PO3BUTKY POCIMH 1 yMOBaMH
HaBKOJIMIITHBOTO CEPEIOBHIIIA.

JIns po3paxyHKY OHTOT€HETHYHOI KpHBOI (POTOCHHTE3y CKOPHUCTAEMOCS
bopmyIioro

TS, - > 1 (3.6)

aqf,;zexp- —a,| = ,

B SIKIil BEIMYMHA ¢, BU3HAYAETHCS 3 BUPA3Y

0
B —IOO(ln)aqb 3.7
Q.4)
Jie @, — OHTOTCHCTHYHA KPHBA dboTocuHTE3Y, BiIH. OJ.;
a; — TI0OYaTOK OHTOTEHETUYHOI KPUBOi (POTOCUHTE3Y, BIJH. O/I.;
Zth — cyMa e(peKTMBHHMX TeMIlepaTyp BiJl BHCA)KyBaHHsS PO3Caad B

IPYHT, 3a SIKOi CIOCTEPITaeThCs MaKCHUMalbHa 1HTEHCHUBHICTh (DOTOCHHTE3Y
pocnun °C;

TS, — cyma epexTuBHUX Temneparyp, °C.

OyHKIlIA BIUIMBY TEMIEPATypH TMOBITPS HA NPOAYKTUBHUN  MPOIEC
BU3HAYAETHCS 3a JIONIOMOTOI0 Takoi TMpoienypu. TemiepaTypHa KpuBa
(doTocuHTE3y BU3HAYAETHCS 3 HOPMYIIH

1.37-sin(0.077 - ), 188 (t) —t) ( tdq

¥, = 188t 0 < (t) —t)) <td, . (38)

o

1.13-cos(@.570- xJ),i3¢ (t! —t,) ) t

opt2




ne ‘¥, — TemmeparypHa KpuBa (JOTOCHHTE3Y;

{ — cepelHa 3a JeKay TeMIepaTypa moBIiTps;

t, — CepenHs 3a JIeKaly TeMIlepaTypa HOBITPs, IPU K1 NOYNHAETHCS
dboTocuHTE3;

{ops — HIDKHS MEKa TEMIIEPATYPHOTO ONITUMYMY JUIsL HOTOCHHTE3Y;

t,pra — BEPXHS MEXKa TEMIICPATYPHOTO ONTUMYMY ISl JOTOCHHTESY.
X{ =t —to)/(topn — o). (3.9)
XZJ = (ti B 1:ij'[Z) /(trrax - tojptZ) , (310)

ne t... — CepelHs 3a JeKaay TeMIepaTypa MOBITps, NP AKIM MPUIUHAETHCA
dboTocuHTE3;
t, — TeMIleparypa IMOBITPA.
3HaueHHS HWKHBOI 1 BEPXHbOI MEX TEMIEpPAaTypHOrO ONTUMYMY IS
(doTOCHUHTE3y BU3HAYAIOTHCS 3 POpMYI

tdy =15.40 + 20.93x4 — 20.09(x] )? (3.11)

td =18.49+18.53x4 —17.52(xJ) (3.12)
_ J

xi=_t (3.13)

Ztreq
ne Ztreq — CyMma TeMmrieparyp, HeoOXiHa JJisl TO3pi1BaHHS POCIIHH.
@DyHKIlIS BIUIUBY TeMIiepaTypu TOBITps Ha doTocuntre3 V¥ 3MmiHIOETHCA

Bin 0 1o 1.

OyHKIIs BIUIMBY BOJIOTOCTI IPYHTY Ha (OTOCHHTE3 (¥ ;) BU3HAYAETHCS 38
dbopmyIioro

~1.163-(x{)* +2.187 - x{,

J J J J J
npuW?’ (W, L,npuW, o <W7 <W,

optl — opt2 >

| . L (3.14)
—0.654+3.824-x] —2.633-(x])? +0.467 - (x])*

nquj ) Woéﬂ

ne W/ — 3amacu nposyKTUBHOI BOJIOTH B METPOBOMY IIapi IPYHTY;

W,,q — HIKHS ME&Xa ONTUMAJIBHHX 3allaciB BOJIOTH;

W ., —BEPXHS MeXa ONTUMAJIbHUX 3a1aciB BOJIOTH.

op
Xa =WIwWl, (3.15)



IRV VR j
Xg =W W, (3.16)

@DyHKINSA BIUIMBY BOJOTr03a0E3MEUCeHOCTI IOCIBIB BH3HAYAETHCS  SIK
noeaHaHHA 1BoX (PyHKIIM. BpaxoByBanacs (QpyHKINS BIUIUBY BOJIOTOCTI IPYHTY
Ha MPOJAYKTUBHICTH POCIWH 1 BIIHOIIICHHSI CyMapHOTO BUIIAPOBYBaHHS IOCIBIB
JI0 BUIIAPOBYBAHOCTI

. Efj 0.5
FM = 7d - , (3.17)
0

ne FM — BimHOCHA BOJIOr03a0e3IeyeHICTh II0CIBIB.
3.1.4. bJjiok poaro4ocCTi IPyHTY i 3a0e3Me4eH0CTi PpOCIUH MiHepPaJIbHUM
JKMBJICHHSIM

PopatouicTe IpyHTY XapaKTE€pU3YEThCSl HASBHICTIO B HBOMY T'yMyCy, fKa
3aJIEKUTH BIJl MIPU BIUIUBY €pO3ii IPYHTY

Gum = keGr ) Gum’ (318)
FGum - Gum ! (3'19)

ne G, — HasBHICTb T'yMycCy B IPYHTI %;
G,,, — HasiBHICTb TYMYCY B I'PYHTI Ha CXWJax, 3 ypaxyBaHHSAM epo3ii
%;
kS — dynKiis BIUIMBY epo3ii IpyHTY Ha HasBHICTh TYMYCY, BilH.OJ;
G — ONTUMAJIbHA JIJISl KYJIBTYPH KIJIBKICTh TYMYCY B IPYHTI , %.

UMy

@DyHKIlIS BIUIMBY HAsIBHOCTI TYMYCY B IPYHTI BU3HAYAETHCS aHAJIOTIYHO 32
dbopMyIlol0, 3ampoONOHOBAaHOW B[] MIg po3paxyHKy 3a0e3MeueHOCT]
eJIEMEHTaMH MIHEPAILHOTO KUBJICHHS

FM,, = (Fy ) -expll-(1-F, )], (3.20)

ne FW, — (yHKUiA BIUIMBY HAasBHOCTI T'yMyCy B IPyHTI Ha ()OpMyBaHHs

ypoxarto, 3MiHI0€eThCs Bin 0 110 1.
3HaueHHs (YHKIIN ONTUMAaIBHOTO a30THOTO, (pochopHOro 1 KamidHOTO
JKUBJICHHSI po3paxoByeTbest 3a MetogoM OoOpasuoBa A. C. [] 3 neskumu
MoudiKaIisIMU

N
Fy=_" , 3.21
N (3.21)

opt

FM, ={(F) - expl1-A=F)]}- k), (3.22)




P

F,="m , (3.23)
opt
M = {5 expll1-(-F )k (3.24)
F = Kn | (3.25)
Kopz
FM] ={(F)"* -expllL1- (1= F)l}- k2, (3.26)

ne,P,, K, — no3a MiHepalbHUX (a30THUX, (pocOopHUX 1 KaINHHUX) 100pUB, 11O
BHOCSITBCSI, KI/Ta;

N, K,, — ontnManbHa [103a a30THHX, (POCHOpHHX i KaNiiHUX HOOpHB,

HEeoOX1/1Ha JJ11 OTPUMaHHS MaKCUMaJIbHOTO YPOKato, KI/Ta;
FM,, FM; — QyHKLIs BIULIUBY 3a0€3M1€YEHOCTI a30TOM, (PochOopoM 1 KallieM,
BIJH. OJI., 3MiIHIO€TECS Big 0 10 1.
Jlanm BpaxoBY€ThCS BIUIUB PEKUMY 3BOJIOKEHHS IPYHTY Ha €()EKTHUBHICTh
no0puB

Wj
bnpu 75 085

optl =

| O.8,npu0.7O(W/ - (0.85
kl. = Wopa , (3.27)

O.6,nqu/ - <0.70
W

ne kj; — xoedilmieHT eeKTHBHOCTI NOOPHB 3al€KHO BiJl BOJOTOCTI IPYHTY,

BIJIH.OJI.

BusHauaeTrhcsi CHIBBIAHOIICHHS JI03M OpPraHiyHUX JOOpUB 70 iX
ONTUMAJIbHOI BEJIIMYMHU 1 PO3PAXOBYETHhCS (YHKIIS BIUIMBY BHECEHHS
OpraHiyHUX JOOPUB 3 YpaxXyBaHHAM POKY BHECEHHS JOOPUB

_ O
F, = , (3.29)

F8opt

FWy = {(Fy ) expll1- (- Fo )|k kS . (3.30)



ne F WO,g — (yHKIIS BIUIMBY BHECEHHS OpPraHIYHMX JOOpHUB Ha ypoxKai,
BigH.01.; F WO,g 3MiHIOETRCS Big 0 1o 1.
O,, — BHECCHa /1033 OpraHiYHuX 100pHUB, T/Ta;
O,, — onTHMasbHa IS KYJIBTYPH /1032 BHCCEHHs OpPraHivHUX J00pHB, T/Ta;

g . : :
kOrg — Koe(IlI€HT BIUIMBY POKY BHECEHHS OpraHiYHUX JOOPHUB, BiJIH. O/I.

V3aranbHeHa (QYHKIS BIUIMBY POJIOYOCTI TIPYHTY 1 BHECEHHS
MIHEpAJIBHUX 1 OPTaHIYHUX JOOPUB PO3PaXOBYETHCS 3a MpHUHITUIIOM JIi61xa

FW} = min{FW} . FNj,, FWFW/ |, (3.31)

ne F'W, — ¢yHKUiS BIUMBY e(EKTHBHOI POFOYOCTI Ha YpOIXKaid, BITH.O.,
3MmiHIoeThes Big 0 jo 1.

3.1.5 BJok arpoekoJioriuyHuxX KaTeropiii Bpo:kaiHocTi
ATpOEeKOJIOriyH1 KaTeropii BpoxKanHOCTI ONKcaHl y po3au 2.1.
3.1.6 BJiok y3arajibHeHHX OI[iHKOBHX XapaAKTEPUCTUK

AHani3 pi3HOMaHITHUX arpoeKOJIOTIYHHUX KaTeropiil BpoxaiHocTi (/1B,
MMB, JIMB, VB), a TakoX IiX CIIBBIIHOIICHh 1 BIAMIHHOCTEH J03BOJISE
OIIHIOBATH TPUPOJHI 1 aHTPOTOTEHHI PECypCH CLIBCHKOTO TOCIOIAapCTBa, a
TaKoX €(EKTHUBHICTh TOCIOAAPCHKOTO BUKOPUCTAHHS ITUX PECYPCiB.

JJ1st IbOTO 1ICHYIOTH IT'SITh Y3arajJbHEHUX XapaKTEPUCTHUK:

1. CryniHb CHIPUATIUBOCTI METEOPOJIOTIYHUX YMOB OOpPOOITKY KYJIbTYypH
xapaktepusye criBBiHoueHdss MMB i 1B

2.

Kv= MMB/IIB : (3.32)

ne KM — koedilieHT CIpUATIMBOCTI METEOPOJIOTIYHUX YMOB, BIJIH. OJI.
Ko=/[MB/MMB (3.33)

ne K — koedillieHT COpHUSITIMBOCTI IPYHTOBUX YMOB, BiTH. OJI.
Kap=VYB/MMB : (3.34)

ne Kap — xoedimieHT €dEeKTHBHOCTI BHUKOPUCTAHHS arpOKIIMAaTHYHUX
pecypciB, BiJH. O/I.



Kzemn=YB//[MB , (3.35)

ne Kzemnm — koedimieHT eQGEeKTUBHOCTI BHUKOPUCTAHHS (aKTHYHUX
arpoMeTeOpOJIOTIYHUX 1 TPYHTOBUX YMOB, XapaKTEpH3y€e piBEHb
KYJBTYPH 3eMJIEpOOCTBA, BI/IH. O]I.

Karpo=VB/IIB (3.36)
ne Karpo — koedirtieHT peaizariii arpoeKoJIOTYHOTO MMOTEHITIaTy, BiH. O,

[TinBunienus piBHs VB 1 goBeaeHHs Horo 10 /[MB notpedye peTeabHOTo
JOTPUMaHHSI BCIX 3ac00IB arpoTeXHIKM, BHUKOHAaHHA IX Y ULUIKOBHTIH
BIJIMOBIJTHOCTI 3 arpOMETEOPOJIOTIYHUMU YMOBAMHU Ha KOHKpeTHoMY Toui. Lle -
nepIovYeprona 3ajaya MporpaMyBaHHs YpOXKaiB, sika CHpSMOBaHA HA YCYHEHHS
JIMITYI0401 i1 PI3HOMAHITHUX TOCMOAapchkux unHHUKIB. HaOmwxenus /[MB
10 MMB Bumarae pobOTH IIOJ0 MiABUIIEHHS POAIOYOCTI IPYHTY. Pi3HUIIS MiX
MMB 1 [IB KOMIIEHCYEThCSI 32 PaXyHOK METIOPAaTUBHUX 3aXOMiB, a TaKOX SK
pe3yibTaT MPAaBWIBHOTO MiAOOPY COPTIB 1 KYJBTYp, fAKI Kpaiie Oyiu
MPUCTOCOBAaHI O OCOOIMBOCTEN KOHKpeTHOro kiimary. [ligBuiienns piBus /1B
3a0€3MeUy€eThCS, TOJOBHMM UHMHOM, NUISXOM CEJIEKIli HOBHX COPTIB, SKi
MaTUMYTh OUIbIII BUCOKHI pIBEHb BPOKAWHOCTI 32 PaXyHOK O1J1bII €)EKTUBHOIO
BUKOPUCTAaHHS COHSYHOI pajiiallli.

3.2 IlpakT4HA YaCTHUHA

3aBnanus 3.1. BukopucroBytoun monens A.M. [lonasoBoro ams
PO3paxyHKy arpOeKOJIOTTYHUX KaTeropiii BporKaiB pi3HOTO PIBHS 3a IAaHWMH , Ta
nporpamy st [IEOM po3paxyBaTu BCl arpoekosoriyti kareropii Bpoxais: [1Y,
MMY, JIBY, VB Ta Bci ominku ymoB hopMyBaHHsI BpoxaiB. [y po3paxyHKy
cTBOproeThes (aidn “ Foto 20.dat”. daitn roTyerhes B TOMY % MOPSIKY, 110 1 B
3aB/IaHHI 4.

Bxinna indopmariis.



TEMA 4 A'POMETEOPOJIOI'TYHI YMOBHA
TA MIHEPAJIBHE KUBJIEHHSA POCJINH

4.1 TeopeTuuna yacTuHa

Aepomexnika — 11¢ TEXHOJIOTIS 3eMJIEpOOCTBa, cCUcTeMa 3aco0iB 0OpPOOITKY
CLTBCHKOTOCTIONAPCHKUX KYJNbTYp. BoHa BKIIIOYae B ceOe TakKi TOJIOBHI 3aXOJIH:
0o0poOITOK TpPyHTY, BHECEHHS JOOpHWB, MIATOTOBKY HACIHHS [0 CiBOH,
BU3HAYEHHS ONTHUMAJIbHUX HOPM CiBOH, CiBOY Ta MOCAKYy, AOTJIAJ 3a MOCiBaMH,
30upaHHs Bpokar. Jlo arpoTexHiKM BITHOCATH TaKOX CHIrO3aTpUMAaHHS,
O6opoTe0y 3 Oyp’sHaMu, XBOpoOaMH 1 MIKITHUKAMH CUIBCHKOTOCIIONAPCHKHIX
POCJIVH Ta 1HIIl pOOOTH.

OnHier0 3 YMOB JIOCATHEHHS BHCOKOi IHTEHCHUBHOCTI  CLIbCHKO-
roCIoAapChbKOro BUPOOHUIITBA € 3a0€3MEeUEHHSI TPYHTY HEOOX1THOIO KUJIBKICTIO
MOKUBHUX PEYOBHH.

EdexkTuBHICT MOOpPUB BHU3HAYAETHCS CKJIAJHUM KOMILIEKCOM YMOB:
POOIOUICTIO TPYHTY, O10JIOTIYHHUMH OCOOJIMBOCTSAMH CLIbCHKOTOCTIOIAPCHKUX
KyJbTYp, iX COpTIB Ta TIOpUJIB, arpoTEXHIKOIO, 3aco0aMu, TEpMiIHAMH,
KUIBKICTIO Ta SKICTIO BHECEHUX JOOpUB, KIIMAaTUYHUMU Ta TOTOJIHUMHU
YMOBaMH.

3 arpoMeTeopoIOriYHOro 00Ky YMOBH MOTOJ BILUTMBAIOTH K HA KUIBKICTh
JOCTYITHUX PEYOBMH y TPYHTI, Tak 1 Ha nir0 A0OpuB Ha pociuHu. o
arpoMeTeopoNIOriYHUX (AKTOPIB, SKI BU3HAYAIOTh E(QEKTUBHICTh JOOpUB,
BIJIHOCSITh PIBEHb CBITJIIOBOTO >KMBJIEHHS POCIHMH, TEMIEPATYpy Ta BOJOTICTbH
MOBITPS 1 TPYHTY.

3rinno 3 ®.M.KynepmaH TpOAYKTUBHICTH POCIHH € (PYHKIIi€IO
BIJIMTOBITHOCTI PIBHIB CBITJIOBOTO Ta MiHEPAJILHOTO XUBJEHHS [23]. UnuM OlbIe
pIBEHb CBITJIOBOTO JKHUBJICHHSI, TUM OUIblIE€ MPU HOPMAJIbHOMY 3a0€3MEYEHHI
BOJIOTOI0 CHUHTE3YEThCSl BYIJIEBOMIB Y POCIMHAX Ta THM OLIbIIE€ a30Ty BOHH
CrpoMOskH1 BxkuBaTH. CBITJIO BIUIMBA€ HAa a30THE >KUBJICHHS HE TUIBKU 4epes
(GOTOCHHTETHYHI TpoIecH, ane W uyepe3 TpaHcmipamito. B cBow uepry
TpaHcHipaiisi, $Ka ICTOTHO BIJIMBA€ Ha TPAHCHOPTYBaHHSA PYXOMHUX
MIHEpaJIbHUX PEUOBUH, KPIM COHSAYHOI pajiallii, BU3HAYAEThCS BOJIOTICTIO Ta
TeMIiepaTyporo moBiTps. [Ipu miABUIIEHHI BOJIOTOCTI MOBITPS POCIMHU MEHII
YYTIUBI 10 3pOCTaHHS KOHIICHTPAIIIi TOKUBHOTO PO3YHHY.

TemnepaTypHuii pekMM BU3HAYAa€ HAKOMHMYCHHS PYXOMHUX PEYOBHH Y
rpyHTi. TemmnepaTypa BIUTMBA€E HA MIBUIKICTh PYXy BOJH Ta COJHLOBUX PO3UHMHIB,
TOOTO Ha TEMITM HAJIXOJDKEHHS MOXWUBHUX PEUYOBUH B POCIMHH 3 TPYHTY. 3a
HEBEJIMKUX TEMIIEPATYP (8-10°C) 3MEHIIIYETHCS HAAXOMHKCHHS a30TY B KOPIHHSA
Ta TIepecyBaHHS MOro B HAJ3€MHI OpraHu, TMOCIAOMIYETbCS PEIyKIIs
NOTJIMHEHUX HITPATIB Ta BUKOPHUCTAHHS Aa30Ty HA YTBOPEHHS OpTraHIYHUX
croiydeHb. 3a Oilbln HE3bKHX Temmeparyp (5-6°C Ta HIDKYe) MOTIHHEHHS
KOpIHHSM a30Ty Ta gocdopy pi3ko 3HMWKYEThes []. OnTuManbHa TemIepaTypa



JUTSL HAJXODKEHHS a30Ty Ta (ochopy B POCIUMHU 3HAXOAUTHCS B Mexax 23-
25°C.

3pocTtaHHsl AepIUUTYy HAaCUYEHHsS TOBITps Ha 1 MOap y TpaBHI BHUKJIMKAE
3HMKEHHS ePeKTUBHOCTI J0OpHUB y cepeauboMy Ha 0,4 11/ra.

PiBeHb 3a0e3mneueHHs BOJIOTOI0 T'PYHTY BIUIMBAa€ Ha JOCTYH MOKHUBHHX
pPEUOBUH Yy TPYHTI , Ha BUKOPUCTAHHA iX pociuHamu. [lpu 3HauHOMY AedinuTi
BOJM y TPYHTI J0OpWBa HE NAIOTh MO3UTUBHOTO €(DEKTy 1 MOKYTh HETaTUBHO
BIUTMBATH Ha (HOPMYBaHHS BPOKaIO.

B ximiMaTHYHOMY acmeKkTi 3MEHIICHHS KUTBKOCTI OMajiB 3a PIK Bixg
HiBHIYHUX paiioHiB €Bporneiicekkoi Tepuropii CHJ no miBgennux Ha 100 mMm
BUKJIMKA€ 3MEHIIEHHS €(PEKTUBHOCTI MOMIPHUX J03 JTOOpUB B CEPEIHBOMY Ha
1,1 w/ra 3epHa, a st 03UMHUX KyJIbTYp B Lyiomy Ha 1,0 1/ra. 3HuKEeHHS 3amaciB
IPOAYKTUBHOI I'PYHTOBOI BOJIOTH 3a IEpioJl Bereralii 3epHOBUX KynbTyp Ha 10
MM BIUIMBAa€ Ha 3MEHIIECHHS €()eKTUBHOCTI J0OpuB B cepenubomy Ha 0,1 - 0,3
/ra.

HaamipHe 3BOJOXEHHS MOPYIIY€E BOJOTO-NOBITPSHUI pPEXHUM TPYHTY H
TOMY 3HIXKY€ Ipolec HITpuQIKallii, 3SMEHIIIye HaAXOAKEHHS B POCIIMHHU a30Ty Ta
BHECEHUX JOOPUB, CIIPHUSIE HAKOITMYEHHIO TOKCUYHUX PEYOBHH.

[IpuHnMnoBa cxeMa 3B 3Ky €(peKTUBHOCTI TIOOPHUB 3 BOJIOTICTIO TPYHTY Ta
Horo cepeHbOI0 00’ €MHOIO Baroo npejacTaBieHa Ha puc.S. I.

[TapameTpu CTpYKTypH Ta IILIBHOCTI TPYHTY JOCUThH A0OpE BII0OpaxaroTh
YMOBHU JKUTTSl POCIHMH: KOMIUIEKC (DI3UKO-XIMIYHMX BJIACTUBOCTEH TPYHTY,
JOCTYITHICTh BOJIOTH, ra3000MiH Ta 010JI0T14HI nipouecu. EQexkTuBHICTh 100pUB
BIIUYTHO 30UIBIIYEThCA 13 3pOCTaHHAM BoJjiorocti a0 90% HaitmMeHmIoil
Bonoroemuocti (HB) B rpysTi MeHm miinbroro ckrany (Q =1,2 - 1,3 r/em®) it 1o
80% HalMEHIIOT BOJIOTOEMHOCTI Ha OLIBIN MUIbHOMY TpyHTI. [lomanbiine
3poctanHsi Bosiorocti rpyHTY 10 100-130% HB mnpuBoauTh 10 HE3HAYHOTO
3HMKEHHS €()EKTUBHOCTI Yy HENIUIbHOMY MiHEpaJbHOMY TPYHTI Ta pi3ke — y
M1J130JIUCTOMY TPYHTI.

3B’5130K €EKTUBHOCTI TOOPUB ISl 3€pHOBUX KYJIBTYpP 3 BOJIOro3anacaMu
IPYHTY Ma€ napabosiuHuii xapakrep (puc.S.2).

HaiiGinpiia edexTuBHICTH MOOPWB Bi3HAYAETHCS TMPH BOJIOrO3amacax
rpyHty B cepennbomy 80-90% HB. Hmkumii yn Bummii piBeHb 3BOJOKEHHS
3MEHIIye €(EeKTUBHICTh JOOPHB.

BHeceHHs pi3HUX 103 a30THUX JOOPUB BIUIMBAE HE TUIHKU Ha 30UIbIICHHS
abCoOIOTHOT Macu, aje i Ha BMICT OuIKa y 3epHi. Bmict Ouika B 3epHi 13
3pOCTaHHSIM JI03M a30THHUX AOOpHUB 3pocTae B yci poku. Haitbinbmiuii BMICT
O1JIKa CIIOCTEPITa€eThCS B CyX1 POKH.

VY T1abn.4.1 naBomutbcs €QEKTUBHICTH JOOPUB y 3B’SI3KYy 3 YMOBAMH
3BOJIOKEHHSI TPABHSI-JIUITHA [ ].

[TpaBuibHe 3acTocyBaHHS OOOPHUB MOCIAONIOE BIUIUB HECHPHUSITIUBUX
MOTOAHUX YMOB Ha BpOXail. 3acTocyBaHHs JOOPUB 3MEHIIIYE TAKOK HETaTUBHUI



BIUIMB Ha BpOXXall HHU3BKUX TeMIepaTyp, NPHUMOPO3KiB Ta IHIIUX
HECTIPUATINBUX METEOPOJIOTIYHUX SIBHII.

JloOpuBa MIABUINYIOTh CTIMKICTh O3MMHUX KYJBTYP J0 HECHPHUATIUBUX
yMOB 3uMIBIl. PociauHu po3BUBaIOTH OUIBII MIITHY KOPEHEBY CUCTEMY, OiNIbIIE
HAKOMMYYIOTh CYXHX PEYOBHH, IIyKPY Ta IHIIUX OPTaHiYHUX CIOIY4YeHb, SKi
0CnabMSIOTh 110 HECTIPUATINBUX METEOPOJIOTIYHIUX YMOB 3UMOBOTO TIEPIOAY.

Tabmuns 4.1 — Cepenns edpextuBHicTh NPK 1J151 HeHOpHO3eMHO1 30HH
y 3B’SI3Ky 3 YMOBAMHU TPABHS - JTUIIHS

Cepennst | Cepennit | Cepenniit npupict Bpoxkaro Bijg NPK,

KUIBKICTH nediruT u/ra
= OIlagiB, | HACUYEHHS .
. 03UMa 03UME paHHi spi
= MM MOBITPS,MO :
” —— TIIICHAL )KUTO KOJIOCOBI
= 3a HaOLIbII
=
o ’= P! X ~ % = s =
/A 0 a +a v
S =5 Eg5 g kgl E £ E_ 8 | E |5
© 3l ¥ 3 © 3l ¥ J| BE =5 H o = =E-~
I: o p— >~.-y—1 I: o p— >~‘.,—4 |- i — i — i
2= 2 8= °= 2 5 > | & 5 |5
HopmanesHe | 80 | 40 | 56 | 6,8 87 | 81|79 |76 83| 7,2
Hegocratue | (5 | 20 | 6,2 | 8,7 4.4 - 41150141 41
Hagmipue | 125 | 50 | 5,2 | 6,2 52 | 971525960 7,0

3a pgocmimamu O.1.Koposina [] ominka eheKTUBHOCTI JOOPUB SIK (PYHKITIT
METEOpPOJOTTYHUX (PAKTOPIB Ta OKPEMUX arpOXiMIYHUX BJIACTUBOCTEH TPYHTY
MOKe OyTH BUKOHAaHa Ha 0a31 TaKUX PIBHSAHb PErpecii:
1) cepenHsi €(EeKTUBHICTh MOMIPHUX 103 JOOPUB JJIsI O3UMHUX 3€PHOBUX
KYJbTYp
Ay =0,0142P +1,835Q - 0,46d - 1,407, R=0,83; Sy=+ 1,13 w/ra  (4.1)

2) cepenHsi e()EKTUBHICTh TMOMIPHUX J03 AOOPHUB JUIsl SIPUX 3EPHOBHX
KYJIBTYD
Ay = 0,0047P + 0,0065Q + 1,0W/HB - 0,24t -0,00083Xt + 7,71, (4.2)

ne Ay — cepennst OaratopiuHa e(eKTUBHICTh JOOPUB, 11/Ta;

P — ki1BKICTB OITAAIB, MM;

W — cepenni 3a BereTauiiiHui Mepioj 3amacyd BOJIOTH Yy TPYHTI,
MM;



d — cepenHiii qedilUT HACHYCHHS MOBITPS 3a BereTalliiHui
nepion, Mo;
. 0
t — cepenns Temrneparypa nositps, C;

- 0
2t — cyMa HeraTMBHHX TeMIIEpaTyp IOBIiTps 3a 3uMy, "C;

Q — 0o0’emHa Bara METPOBOTO LIAPY TPYHTY, I/CM .

EdekTuBHICTh 100pUB Ta KOHTHHEHTAJIBHICTh KJiMaTry. byno BCTaHOB-
JICHO, 110 MPHU MPOCYBaHHI Ha MIBACHHUN CXIJl Ta CXIJl B MexXax €BpOINEHChKOI
yactuHu CHJI y 3B’s3Ky 3 NOCHJIGHHSIM KOHTHMHEHTAJIBHOCTI KIIIMaTy edek-
THUBHICTb IOOPUB 3MEHIITY€ETHCS.

B wimimaTtonorii KOHTHUHEHTANBHICTh  KIIMATy pPO3TISTAEThCS  SIK
CYKYIHICTh XapaKTepHUX OCOOJMBOCTEH KIIMaTy, sKi (QOpMYyIOThCA IiJl
BIUTMBOM MaTepuka. Jlo mHuX 0cCOOJIMBOCTEM BIAHOCATHCS: 3POCTAHHA Y
MOPIBHSHHI 3 OKEaHIYHUMM paloHaMU PIYHUX Ta JI0OOBUX aMILIITY]l
TeMmreparyp 1 BIAHOCHOI BOJIOTOCTI TOBITPSl, 3MEHIICHHS OMNaJIB TMpH
30UTBbIIEHH] iX HEPIBHOMIPHOCTI, 3MEHIIIEHHSI BIJTHOCHOI BOJIOTOCTI MOBITPS Ta
XMapHOCTI BJIITKY Ta BJI€Hb, 3MEHILIEHHS ILIBUJIKOCTI BITPY Ta 1H.

KiJIbKICHO KOHTMHEHTAJbHICTh KIIMaTy XapaKTePU3YEThCS BEIMYMHAMU
pIYHOI ~ aMIUNTYaM  TEeMIepaTypu TNOBITPs, MOBTOPHICTIO BTOPTHEHHS
KOHTUHEHTAJIBHUX 1 MOPCHKHUX MOBITPSHUX MaC Ta 1HIIUMH OKa3HUKAMHU.

Yactime st po3paxyHKy TMOKa3HMKAa KOHTHMHEHTAJIBHOCTI KJIIMaTy
BUKOPHCTOBYETHCS BUPA3

A, —5,4sin
K=" y @ (3a C.IT.XpomoBum) (4.3)
y
abo
A, + Aq +0,25d,,
K= (3a M.M.IBaHOBHM), (4.4)

0,36¢p +14
ne A, — pluyHa aMIUIiTya TeEMIIEpaTypH, °c;
Aq - n000Ba aMILTITYy/1a TEMIIEpaTypH, OC;

d, — HecTaya HaCHYCHHS BOJIOTOCTI TIOBITpPS y HAWCYXIIIUii
MicCS1Ib, MO;
( — IIUPOTA MICLIEBOCTI.
3B’5130K €PEKTUBHOCTI JOOPUB 3 KOHTUHEHTAIBHICTIO KIIIMaTy At €Bpo-
neiicbkoi vactuau CHJI Mmae Burisiyg

Ay = 0,0036 Pjy.x + 0,02Px;.;; + 0,055(W/HB) + 6,29¢e\/y; +
+0,217eZ_\ + 46,48KL + 0,099V - 0,059S - 0,061PoN + 76,04 ; (4.5)
R =0,87; Sy =+1,24 u/ra,

ne Ay — cepenns 6aratopiuyHa epeKTUBHICTH TOOPUB MiA



3€pHOBUMH KYJIbTYypaMH, 11/Ta;
P — KUJIBKICTH OMAJIIB y Pi3HI IEPIOAN POKY, MM;

W/HB — BinHOIIIEHHS cepeIHiX 3a BereTaliiHui mepio/ 3amacis
MPOTYKTUBHOI BOJIOTH IO HAMMEHIIIOT BOJIOTOEMHOCTI
rpyHTY, %);

e — abCOJIFOTHA BOJIOTICTh MOBITPS, MO;

V — Mipa HaCHYEHOCTI TPYHTY OCHOBaMH, %;
S — cyma normmuaeHnx ocHoB, (Mr Ha 100 1);
KL — Bmict kamiito B rpyHTi, (Mr Ha 100 1);

PoN — BmicT pyxomoro docdopy B rpyHTi (Mr Ha 100 r).
Jlns HewopHOo3eMHOiI 30HM KOE(IUIEHT KOHTHHEHTAJIBHOCTI KJIIMaTy
cranoButh 0,800-0,830, nyis woprozemuoi 30uu — 0,840-0,880.

4.2 IlIlpakT4YHA YacTHHA

3aBaanns: Po3paxyBatu cepenHio ePeKTHBHICTh JOOPUB JJIs 3€PHOBUX

KYJBTYp: 03UMOI IMIIICHHMII1, IPOro ssTYMeHro Ha cT.0Ofeca:

a) Osuma nwenuys : ciBba - 14.IX; cxomm - 28.IX; 3-i muct - 8.X;
KyuriHes - 17.X; npunuHeHHs Bereramii - 20.XI; BigHOBJICHHS Bererarii -
26.11I; Buxig B TpyOKy - 23.1V; xomocinus - 25.V; usitinug - 1.1V; momouna
cturimcTh - 16.VI; BockoBa cturiicts - 28.VI; nmosna - 2.VII.

Cyma omamiB 3a pik (Ppjy) cranosute 350mMm. Cyma omanis 3a
sereramiianii mepion  (Ppy.x) — 267mMM; Py — 150mm. O0’emnHa Bara
merpoBoro mapy rpyury (Q) — 15,1 r/em’. Haitmenmra Bonoromictkicts (HB)
—160,3 Mmm.

Cepenns OaraTopiuHa jgaTa CIBOM O03WMOI IIIICHMIN Tpuragae Ha 14
BEPECHS; JlaTa TIOBHOI CTHUTJOCTI — Ha 2 junHA. Jlatm PUITHHCHHS
Bererailii — 29 nucronajaa, BiTHOBJIEHHS BereTalli — 26 6epesHs.

Cepenniii nedinutT HacWYCHHsS TOBITPS 3a BereranidHuii nepiox (d)
ckimagae 6,9mM0. 3anacu TPOJYKTHUBHOI BOJIOTH y MeTpoBoMmy Iapi rpyHTy (Wo-

100) CTAHOBJIATH 3a BereTalliitHuii mepiox 93,3 MM.

CepenHst TeMIiepaTypa HoBiTps 3 TpasHs 1o numas (t) ckmagae 18,7°C,
CyMa HeraTHBHHX Temmepatyp 3a 3umy (Xt) — 197,3°C.

EdexTrBHICTE JOOPUB pO3paxOBYETHCS 3a PiBHSIHHAM (4.1).

0) Aumine : ciBOa - 28.11I; cxomu - 15.1V; 3-it muct — 24.1V; xyuiinas -
1.V; Buxin B TpyOky - 15.V; konocinns - 5.VI; usitinas - 12.VI; MonouHa
cTurIcTh - 22.VI; BockoBa cturiicts - 2. VII.
Po3paxyHky BUKOHYIOThCS 3a (opmyiioro (4.5).



KoHTpoJibHI nUTAHHS

1. YuM nOsICHIOETHCSI MIHJIUBICTh BPOXKaiB CUIBCHKOTOCIIOIAPCHKUX KYIbTYp?

2. I1lo Ha3MBa€ETHCS JIHIEIO TPEHTY?

3. Sk po3paxoBy€eThCS JiHISI TPEHTY?

4. SIxa 13 CKIIaJ0BUX BEJIIMYUH YPOXKAIO XapaKTepU3ye KyJIbTypy 3emiuepoOcTBa?
5. SIk po3paxoByeThCs KOeIIIEHT Bapiallii KIIMaTHYHOT CKJIaI0BOT ypoxKaro?

6. I3 sxux BUIB pajiallii CKIa1aeThCsa cyMapHa pajiaiis?

7. lllo HasuBaeThCs OTOCUHTETUYHO AKTUBHOIO pajiarfi€ero?

8. fxi ¢akTopu HABKOJMIIHBOTO CEPEJOBHINA BIUIMBAIOTH HA IHTCHCHBHICTH
dboTocunTE3y?

9. Sk po3paxoByerbest DAP Ha BepxHiil MEXi MOCIBY?

10. [llo Ha3uBa€ETHCS IHTEHCUBHICTIO COHSYHO1 paiali?

11. Illo na3uBaetrhcss KK/ mociBiB? B sikux Mekax BiH MOKE 3MiHIOBATUCH?

12. SIxi exonorivyni kaTeropii BpoxkaiB Bu 3Haere?

13. Slxkumu dakTopamMu 0OMEKYEThCS BEIMUUHA YPOKAIO Y BUPOOHHUIITBI?

14. o Take MpOyKTUBHICTh POCIUH?

15. Sk BmMBae piBeHb 3a0€3MEUEHHS TPYHTY BOJIOTOK HA JOCTYI MOKWBHHUX
PEYOBUH B POCIUHU?

16. Ska BxigHa iHPOpMallid HEOOX1AHA ISl PO3PAXYHKY (DOTOCUHTERY JIUCTS?
17.5lka BxigHa 1HQOpMaLis HeoOXiAHA MJIA PO3PAXYHKY arpoeKoJIOTTYHHUX
ypokaiB?
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3.4 IIpakTU4Hi 3aHATTS

3.4.1 PospaxyBatu KK/[ KyKypya3u B €10l TUCTOYTBOPECHHS,
skuo: q =17,6 xJ[x/r; ¥=0,286 r/em?: Q=464,6 M,Z[)K/M2 :
3.4.2 Po3paxyBaTu YUCTY NPOAYKTUBHICTb (DOTOCHHTE3Y 3a JIEKay SKIIO
Maca poCJIMH Ha MOYATUKY JAEKaau CTaHOBWIa 232 F/MZ, HAIPUKIHII eKaad -
246 r/MZ, IJIOIIA JIUCTA B1AOBIIHO 3,9 Ta 5,9 MZ/MZ, KUIBKICTBH JIHIB y JIeKaIi
10.

3.4.2 Po3paxyBaTu BMICT OLIKY Ta KJICHKOBUHH B 3€pHI 03UMOT mieHuIli y KuiBcbkii
obnacri. Po3paxynku npoBoauTu 3a nanumu 1aoim. 3.9 (A,b,B). [lns nporo BH3HAYUNUTH
cepejHi 1o 00J1acTi 3anacy MPOAYKTUBHOI BOJIOTH, CyMy MaKCUMaJIbHUX TEMIIepaTyp, CyMy
MiHIMaJTbHUX TEMIIEPATYypP, CEPEAHIO aMILTITYIy TEMIIEpaTypH, CEPEIHIO TEMITEPATypy
MOBITPS, ACPIIUT HACHYCHHS.

3.4.3 PospaxyBaTu BMICT LYKPYy B KOPEHEIUIONAX I[yKPOBUX OYpsIKiB.
Po3paxyHKu BUKOHYBaTH 3a JaHUMU Taou. 3.10



Tabmuus 3.14 —A) Po3paxyHok BMiCTY OijIKa Ta KJIEHKOBHHH B 3€pH1 03UMO1 IeHUIT copTy "MuporniBcbka 808" mo Oxechkiii 001acTi

[Tepion Bia BIIHOBJICHHSI BETETAIII] 10 CTIMKOTO MEepexoay TeMieparypu nositps uepe3 10 °C

Hayaso KiHeIlb TpUBa- cyma cyma PI3HULIA CyM cepenHs 3amnacu
Mereoposoriusa nepiony | mepiomy JICTh MaKCHMaJbH. MiHIMaJbH. Makc. Ta aMInTITyAa IIPOJYKTUBHOI
CTAHIA, TIOCT nepiony, | temmeparyp, °C | temmneparyp, °C MiHIM. TeMIiepa- BOJIOTH B
’ TH1 TEMIIEPaTyp, Typu METPOBOMY
°C noBiTps, °C n1api TpyHry,
MM
1 2 3 4 5 6 7 8 9
JlroGamnriBka 31.03 30.04 119
3aTuims 31.03 30.04 120
CepOka 04.04 30.04 180
PozninbHa 04.04 30.04 211
Opnecca 31.03 30.04 127
Capara 04.04 01.05 152
Bonrpan 31.03 01.05 166
bazapsaka 02.04 30.04 156
Tyzmu 18.03 29.04 94
I3main 04.04 29.04 103
Cyma
Cepenne

Tabnus 3.14 —b)




MerteoposoridyHa

CTaHIIis, TTOCT

[Tepion Big CTIMKOTO NEPEXOAy TEMIIEpaTypH MOBITPS
gepes 10 °C 10 MacoBOTo KOJIOCIHHS

[Tepioa Big KOJIOCIHHS 10 BOCKOBOT CTUTJIOCTI

Jara TPUBAJIICTh cyma cepemHii KUIBKICTh naTa TPUBAJIICTh cyma cepemHs
MacoBOTO | Mepiofdy, AHI | JeiluTIB nedinuT KOJIOCO- BOCKOBOI | Mepiofy, AHI | TeMIe- | TemIepa-
KOJIOCIHHS HACHYCHHS | HACHUYCHHS HOCHUX CTHIJIOCTI paryp, Typa
noBiTpst, MO | moBiTps, MO | cTeben Ha °C MOBITPS,
1 M? °C
10 11 12 13 14 15 16 17 18
Jlro6amriBka 12.06 256 620 20.07
3arummis 18.06 286 1607 28.07
CepOxka 14.06 332 539 20.07
PosninsHa 18.06 334 791 22.07
Opnecca 10.06 284 686 18.07
Capara 14.06 387 544 18.07
Bonrpan 08.06 284 952 22.07
basapsiaka 10.06 319 462 18.07
Tyznu 14.06 252 546 12.07
I3main 04.06 272 1337 12.07
Cyma

Cepenne




B)

Temnepatypa noBiTps

Oepe3eHb

KsBitensn

TPAaBCHb

YCPBCHb

JIUIICHD

3

2

1

2

3

2

1

JIroOammiBka

3aTUIs

CepOka

Posninpaa

Onecca

Capara

bonrpan

bazapsiHka

Ty3nu

I3main

MakcumMasbHa Temreparypa HoBiTpsl

MiHimMabHa TemMreparypa HoBiTpsI

KBiTeHp

TpaBCHb

YEPBEHb

KBITEHb

T

aBCHb

YEPBEHb

JIUIICHDb

1 2

3

1

2 3

1

2

3

1 2

3

1

2

3 1

2

3

1 2

JIroOammiBka

3aTumns

CepOxka

Posninbua

Onecca

Capara

Bonrpang




bazapsnka

Ty3mu

I3main

Tabmums 3.15 - Po3paxyHKy Boj0ro3ade3mneueHoCTi MOCiBiB 1 HAKOMUYEHHS IYKPY B IIYKPOBUX OYpsIKIB 10 KIHIIS Bererarii

TpaBeHb YepBeHb Jlunenp CeprieHb Bepecenn

MokasHuku 1 2 3 1 2 3 1 2 3 1 2 3 1 2

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14 15
Cepenns AekagHa TemMIeparypa
MOBITPS
B IOTOYHOMY POIIl 10,3 | 14,7 | 15,2|16,8|19,3/19,2|17,4|184| - - - - - -
32 HOPMOTO 9,2 | 12,7 | 1441158 17,2|18,1(19,1|20,3|20,8|21,0|20,4|19,1| 16,8 | 145
3a MPOTHO30M — — — — — — — — 19 | 18 | 20 | 18 14 13
Cyma temnepatyp 3a — — — — — — — — | 209 | 389 | 589 | 787 | 927 | 1057
MIPOTHO30M
Cyma ormaiiB
y IOTOYHOMY POIIi 29 19 28 | 13 2 13 | 77 6 — — - - - —
3a MPOTHO30M (X) — — — — — — — — 18 | 17 | 16 | 15 15 15
CymMma cepeiHbO 1000BOTO
nedIuUTy BOJIOTOCTI MOBITPS,
M6 52| 8 | 69 | 92 |117| 90 | 60 | 57 | — — - - - —
Mwm 38 60 | 52 | 69 | 88 | 68 | 45 | 43 | — — — — — —
KoedimieHT nj1s BU3HaUYCHHS 0,22 0,26 {0,31/0,39|0,49|0,65|0,72|0,80| - — - - - —
MOTpeOu IyKPOBUX OYpSKiB y
BOJIO31
CymapHe BumnapyBaHHS, MM
dakTuyHe 22 | 36 | 36 | 32| 32 |32 | 34| 22| - — — — — —




nporHo3oBaHe (E)

33

31

30

27

23

18

IToTpeba 1yKpoBUX OYpsIKIB Y

oo

44

10

11

12

13

14

15

Bonosi

3anacu NpoAYKTUBHOI BOJIOTH
B mapi rpyHTy 0 — 100 cMm 3a
nepioJ

Munynuit (W)
nporuo3oBanuii (W)

175

167

148

118

99

142

118

103

90

80

71

62

67

BoJiorozadesnedyeHicTh MoCiBiB
3a aekany, %o

100

100

100

100

75

73

100

94

CymMa mpo1IeHTIB
BOJIOT03a0€31EeYEHOCTI1
HapOCTAIYHM I1ICYMKOM

200

300

400

475

548

648

742

Cepenns
BOJIOro3abe3nedeHicTh (B %
MOCIBIB 32 MUHYJIUU NIEP10]1
BereTartii)

100

100

100

95

91

92

92




