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BCTYII

IaTencudikamis 3emiiepoOCTBa BHMarae HOBUX METOMIB 1 TEXHOJOTIH
BUPOILYBaHHS CLILCHKOTOCTIOAAPCHKUX KYJIbTYpP, 3AaTHUX 3a0€3MeYUTH HaOLIbII
NMoBHE, €(eKTUBHE 1 pallloHajdbHE BHUKOPUCTAHHS TIPYHTYy, KIIMaTy, OpraHIuHUX 1
MIHEpaJIbHUX J00pUB, MOJMBHUX BOJ Ta IHIIKX pecypciB. OIHUM 13 HaOUIBII
MEPCIEeKTUBHUX  METOJIB  MIJBUILEHHS  MPOAYKTUBHOCTI  3eMjepoOcTBa €
MPOrpaMyBaHHs yPOKallHOCT1 BUPOILLYBAaHUX POCIIHH.

[IporpamyBaHHsSM BpoOXkaiB — II€¢ po3poOKa Ta BIPOBAIKEHHS HAYKOBO-
OOrpYHTOBAHOTO  KOMIUJIEKCY  B3a€MONOB’A3aHMX  3aXO/AIB  BUPOLIYBaHHS
CUIbCHKOTOCTIOAAPCHKUX KYJBTYp, CBO€YACHE 1 SKICHE BHUKOHAHHS SKUX 3abe3mneuye
OJIEp>KaHHS 3aIUIAaHOBAaHUX BpPOXKAiB 3 TMEBHUM JIOMYCKOM KOJIMBAHHA iX PIBHIB, a
TaKOX MIJIBUILIEHHS IPYHTOBOI POAIOYOCTI Ta MPOYKTUBHOCTI Ipari.

[IporpamyBaHHs Mae BKJIIOYa€ JiIBa OCHOBHMX €TalM: IUIAaHYyBaHHS
arpoTeXHIYHMUX 3aXO/IB 3a BHPOILYBaHHS BIAMOBIIHOI KyJIbTYpU Ta YIPABIIHHA
TEXHOJIOTTYHUM TIPOIIECOM YMPOAOBX BererauiiHoro mnepioay. JlaHi eramu TICHO Ta
JIOTIYHO TMOB’si3aHI MDK Cc000I0, a TOMY BHUMAararoTh BiJ CIELIATICTIB arpapHux
MIANPUEMCTB TBOPYOIO Ta KOMIUIEKCHOTO MIAXOAY 10 TUIAHYBaHHS Ta YIPaBIIHHS
TEXHOJOTTYHUMH MPOLIECaMHU.

CydacHuii cTaH MaTepiajbHO-TEXHIUYHOI 0a3u arpornpoMHCIOBOrO0 KOMILIEKCY,
3100yTKHU arpapHOi HAyKH BIIKPUBAIOTh 3HAYH1 MOKIIMBOCTI MEPEX0Iy HOro Ha SKICHO
HOBUH  pIBEHb  —  M[pOTrpaMoOBaHe  BHUPOIINYBAaHHS  BHUCOKHX  BpOXKaiB
CUIbCHKOTOCTIOAAPCHKUX  KYJIbTYp. AJie MNporpaMOBaHE BHUPOUIYBAHHS BpOXKaiB
BUMAara€e BiJl CHEI[aJICTIB arpapHUX MIANPUEMCTB 3HAHHS HAYKOBUX OCHOB
3emMJIepoOCTBa, BOJIOAIHHS METOJaMU Ta MPAKTUYHUMHU HABUYKAMU MPOTrpaMyBaHHS
YPOXKaMHOCTI  CUIBCHKOTOCIIOJAPCHKUX  KYJIBTYp, PO3POOKH eHeproz0epirarounx
TEXHOJIOT1H, 10 3a0e3MeuyloTh OUIbII BUCOKY MPOAYKTHBHICTH Mpalll Ta OKYIHICTh
3ac001B BUPOOHUIITBA 32 KOPOTKI TEPMIHU 3 MAaKCUMaJIbHUM €KOHOMIYHUM €(EeKTOM.
Jlnst mporo HEOOXiMHI 3HAHHS OCHOBHUX 3aKOHIB 3eMJIEpoOCTBa Ta YWHHHUKIB
dbopMyBaHHSI BpOXaro, TIPYHTOBO-KJIIIMAaTUYHUX PpECypCiB Ta 3aXO[iB  LIOJ0
PEryJIOBaHHS IPYHTOBOI PpOJIOYOCTI, MPHUHIMITIB Ta METOMIB MPOrHO3YBaHHS 1
MIPOrpaMyBaHHs yPOKalHOCTI.

MeTta paHuX METOJUMYHHMX PEKOMEHAAIl — HaJaTh JAONOMOrY CTyJeHTaMm
arpOHOMIYHMX  CHEIIaJIbHOCTE B OCBOEHHI  IMPOTPECUBHOIO  HANPIAMKY
CUIbCHKOTOCTIOAAPCHKOI HAYKH Ta MPAKTUKH.

3a HamMCaHHS JaHUX PEKOMEHJalliil BHUKOPUCTAHO PE3yIbTaTH CY4YaCHHUX
JOCSTHEHb HAyKOBO-AOCIHIIHUX YCTaHOB Ta MEpPEOBUX arpapHUX MiAMPUEMCTB,
Matepiaiu, ory0JIIKOBaH1 B crieliadbHIN JITEpaTypl.

[IporpamyBaHHs BpokaiB — IIe pO3pOOKa, CBO€YACHE 1 SIKICHE BUKOPUCTAHHS
HAyKOBO  OOIPYHTOBAaHOIO  KOMIUIEKCY  B3a€MO3B’SI3aHUX  arpoTEeXHIYHUX,
arpoxXiMiYHMX, €KOHOMIYHMX Ta IHIIUX 3aXOJIB, IO 3a0€3MeUyl0Th BUPOIIYBAHHSI
3aIJIAHOBAHOI'O PIBHA 1 SKOCTI BpPOXKal0 3a OJHOYACHOTO MiJABHUILEHHS POJIIOYOCTI
IPYHTIB Ta €KoJIoT1yHOi O6e3neku. [Iporpamu po3poOastoTs BiIMOBIAHO 10 aJTOPUTMY,
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AKUN € CUCTEMOIO MPaBUJi 1 YMOB, 10 BU3HAYAIOThH €JIEMEHTApHI onepallii Ta MopsI0K
1X 3aCTOCYBaHHs.

CucreMy mpaBwi, fKi MOTPIOHO BUKOHYBATH 3a MPOTPaMyBaHHS BpPOXKAiB,
chopMynboBaHo B jecsaTy npunimnax akagemikom l. C. llarinoBum. Koxxuuii 3 HuX
Ma€ CBIl aJrOPUTM BUPIMIECHHS OUIbII KOHKPETHUX 3aBlaHb. JlecATb MPUHIIMIIIB
nporpamyBaHHs BpoxaiB akaj. 1. C. [1laTinoBa nependayarors:

» PpO3paxyHOK MOTEHIIHOT ypoKaHOCTI 32 HaaxomkeHHsM D AP i BUKOpUCTaHHAM

il mociBamu;

» PpO3paxyHOK [IHCHO MOJIHMBOI ypOKaWHOCTI 3a OIOKIIMATHYHUMH pPeCypcaMu

MICIIEBOCTI;

» PpO3paxyHOK peallbHO1 y BHPOOHWYHMX yMOBaxX YPOXXKaWHOCTI 3a MOTCHI[IHHUMHU
MOXJIMBOCTSIMH KYJbTYpH, il COpPTIB 1 TIOpHUIIB Ta pecypco3abe3neyeHHsI M
ypo’Karo B yMOBaXx rocrojapcraa;

PO3paxyHOK (pITOMETPUYHUX MOKA3HUKIB 1]l 3aIJIAHOBAHY BPO>KaWHICTD;

OILIIHKY 3aKOHIB 3eMJIEpOOCTBA 1 POCIIMHHMIITBA Ta PABUIIbHE 1X BUKOPUCTAHHS B
KOHKPETHHUX YMOBaX MPOrpaMyBaHHS;

pO3paxyHOK HOpPM JOOpHMB TMiJ 3aljlaHOBaHY BpOXKAWHICTh 1 CKJIaJaHHS
ONTUMAJIBHOT CUCTEMU X BUKOPUCTAHHS 32 BUPOILYBaHHS KYJIbTYPH;

CKJIaJaHHs arpoTEeXHIYHOIO0 KOMIUIEKCY 3axOJliB IIOJ0 ONTHUMIi3alii yMOB
BUPOILYBaHHS KYJIbTYpPH 3T1JIHO 3 ii BUMOTaMu;

CKJIaZlaHHSI CHCTEMH IHTETPOBAHOTO 3aXUCTY MOCIBIB BiJ] WIKIAHUKIB, XBOPOO 1
Oyp’siHIB;

CKJaZaHHs OanaHCy BOJIOTH, pPO3paxXyHOK HOpPM MOJMBY B yYMOBaX 3pOLIEHHS 1
CUCTEMHU TIOJIMBIB JJIs1 IOBHOTO 3a0€3MeUeHHsI MOCIBY BOAOIO MPOTATOM BeTeTallii;
CKJIaJaHHs KapTOK BUXIAHUX NaHux aig EOM 1 BukopucTaHHs ii sl MOLIYKY
ONTUMAJIBHOTO  BapiaHTa KOMIUIEKCY 3aXOJiB  IIOJ0  3alporpamMoBaHOrO
BUPOIIYBaHHS KYJIbTYPH.

OTxe, mporpaMyBaHHs BpOKaiB 3a Ha3BaHUMM NPUHLHUIIAMU BHUMArae psj
PO3PaXyHKIB 13 BU3HAYEHHS BEJIMUMHU ypOXkKalHOCTI, 3a0e3neueHHs ii pecypcamu i
KOHTPOJIIO 32 POPMYBAHHSIM BpOXKalo.

Huctumuiina «[IporpamyBaHHs BpOXkaiB» IUIAHYEThCS Ha TPETHOMY KypCl Y
BUTJISIIL JIEKIIHUX, TPAKTUYHUX 1 CAMOCTIMHUX 3aHSTh.

OOcAr nmUCHUIUTIHU 17 CTyHIEHTIB crneniaibHocTi 201 «ArpoHOoMisy
ctaHoBUTh 90 roguny a6o 3,0 xkpeauTiB, y Tomy yucii 16 rogun — nekmiiuux, 30
TOJIMH — MPAKTUYHUX 1 44 TOJUHU — CAaMOCTIHHUX 3aHSATh.

Hucrumutina «IIporpaMmyBaHHs BpoKaiB» CKIIAJAEThCS 3 3-X OJIOKIB 3MICTOBUX
MOJYJIiB (OCHOBHUX 1X PO3JIUIIB), 110 MICTSTh Y CO01 OJU3BKI 32 3MICTOM TEMH JICKITIH
Ta MNPAKTUYHUX 3aHATb, IHIWBIIyalbHI 3aBJaHHSA Ta IHIII OpraHizaliiiHi GopMu
OCBITHBOT'O TPOIIECY.

Moayas 1. HaykoBi O0OCHOBM mNpOrpamMyBaHHsI BpOXKaiB Ta PiBHI
ypoxaHocCTi: ekiii — 10; mpakTuuHuX 3aHATh — 16, caMOCTIMHUX — 9 TOJUH.

Moayas II. ArpoGiosioriuni Ta arpoxiMiyHi OCHOBM NpPOrpaMyBaHHS:
JEKIii — 8; MpakKTUYHUX 3aHATH — 6, CAMOCTIHHKUX —14 roauH.

v V. VvV VYV V¥V VY
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Moayas III. ArpoTexHivHi Ta OpraHi3aniiiHO-TeXHIYHi 3aX0AH OJEePKAHHSHA

NMPOrpaMoBaHUX BPOKAIB MOJbOBUX KYJIbTYP: JEKIiH — §; MPaKTUUHUX 3aHATh —
14, camocTiHUX — 21 TOAUH.

KoHTponp 3HaHb Ta yMiHb NPOBOAMTHCS y (POpMI BUKOHAHHS MPAKTUYHHX

pO6iT, BI/ICTYHiB Ha CeMiHaan, BUKOHAHHS KOHTPOJIBHHUX TCCTOBHUX 3aBJdHb,
CKJIalaHHA 3ani1<y.

Tabaumi 1.

PO3H0£[i.]'l HABYAJIBHOTO0 YacCy 3a TEMaMM NPAKTHYHHX 3aHATHL HAaBCICHO B

Tabnuys 1

PO3HOAI)TI HABYAJIBHOI'O YACY 3A TEMAMMUA IPAKTHYHHUX

Ne o
i Temu 1abopaTopHUX 3aHITh KuibkicTs rogux
Monyas I
1 PpspaxyHOK IIPOrHO30BaHO1 ypokaitHOCTI 5
CUIBCBKOTOCIIOAAPCHKUX KYJIBTYP
2. | Po3paxyHok koedinieHTy 3acBoeHHs] DAP 2
3. | Po3paxyHOK MOTEHIIHHOT YPOKaHOCTI 2
4 Po3paxyHok  AiiiCHO-MOXJIMBOi ~ ypoxaWHOCTI  3a )
pecypcaMu BOJIOTH
5 Po3paxyHok  AifiCHO-MOXJIMBOi  ypoxaWHOCTI  3a )
TEIJIOBUMH PECYPCAMHU
6. PO'BanYHOK I[iI?ICHO MO>KJIUBOI YpOKailHOCT1 3a SIKICHOIO 5
OLIIHKOIO TPYHTIB
7. | BusHaueHHs BUpOOHNYO1 YPOKAMHOCTI 2
8. | KortponwsHa poboT 1o moayito | 2
Monyas 11
9 IIporpamyBaHHs (1)i’[:OMeTpI/I‘IHI/IX MOKa3HUKIB [ 5
3aIUIAHOBAaHY YPOKalHICTh
10. Po3paxynoxk HOpM  BHECEHHA n00puB Ha 5
3anporpaMoOBaHUM ypoKail
11. | KortponwsHa pobota o moayJto 1 2
Monyas 111
1. HpqrpaMyBaHHH ONTUMAJIBHOI T'YCTOTH MOCIBY 1 HOPM 5
BHCIBY
3. TeXHO{Iorqui OCHOBM ~ OTPHMaHHS  3alPOrpamMoBaHHX
14 ypoma13(po3p061<a TEXHOJIOTIYHOI CXEMHU BHPOLIYBaHHS 4
" | CUIBCBKOTOCTIOAAPCHKUX KYJIBTYD)
15. | KoarponwsHa pobota no moxayso 111 2
Pa3zom 30
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KpeauTrHo-Moay/ibHA peHTHHIOBA OLIHKA 3HAHb CTY/JAEHTIB

PelTHHT CTYIEHTIB CKIAIA€ThCs 3 3arajibHOi KUIBKOCTI OaiB, OTpUMaHUX Ha
MPOMIKHOMY KOHTPOJIBHOMY 3axX0Jii Ta 3a MOTOYHY poOoTy. MakcumaiabHa KITbKICTb
0aJiB 3a HaBYAJIBHY AUCLHUIUIIHY, 1[0 MOXE OTPUMATH CTYIACHT YIPOJOBK CEMECTPY 3a
BCi BUII poOOTH, cTaHOBUTH 100.

3a KOXKHUH 3 €JIEeMEHTIB MOAYJS CTYIACHT OTPUMYE OIiHKY B Oanmax. Cyma Oaiis,
HaOpaHUX CTYJICHTOM ITi/T YaC BUKOHAHHS BCIX BHIIB POOIT 32 MOAYJIb, JOJAETHCS. SIKIIO
CTYJIEHT He HaOpaB HEOOX1HOI cymMH 0OajiB, TO BiH HE JOMYCKAETHCS O KOHTPOIBLHOTO
3aX0y 1 HOMy PEKOMEHIYEThCS HAOpATH IF0 KUIBKICTh OaiiB 3a paxXyHOK BHKOHAHHS
IHAMBITyaIbHOTO JOMAIIIHHOTO 3aBJIaHHS, MMPOMIKHOTO TECTOBOTO KOHTPOJIIO 3HaHb Ta
IHIIIMX BUIIB POOIT.

[lincymkoBa OILliHKa CTyJACHTa 3 HaBUYaJbHOI IUCHUIUIIHU Yy 5-My cemecTpi
3aKIHUYETHCS 3aJIIKOM. 3ajiK BH3HAYAETHCS 3a YMOBH HAsBHOCTI y HbOTO IMO3HTHBHUX
OIIIHOK 3 YCiX 11 MomyniB (3ayikoBUX KpemuTiB). [lpu mpoMy 10 3aiiKOBOT KHUKKU
BHUCTABIISETHCSA «3apaxOBaHO», SKIIO KUIbKICT, OamiB 60 1 Oinmbine (i3 MOMXIMBHX
100 3acBOEHHS 3MICTOBHUX MOMYJIB YMPOAOBXK cemecTpy). [IpucyTHICTh cTyaeHTa Ha
3aJiky He 000B’SI3KOBA.

CryneHTH, sIKi XBOPIUIH 1 MalOTh BIAMOBIAHI JTOBIAKH MEAUYHUX YCTAHOB Yu OYJIH
BIJICYTHI 3 1HIIHMX IMOBXHUX MPHYHH 1 HE MOTJIM OpaTH y4acTh Y KOHTPOJIBHOMY 3aXO/i,
MPOXOAATh KOHTPOJbL ITI Yac CHEIiaJlbHO BCTAaHOBJICHUX JOJATKOBHUX 3aHATH 3a
Y3roKCHHSIM 3 BUKIIagadeM rpadikom, 1Mo po3poose AeKkaHaT GpaKyabTeTy.

[IIkama pEeHTHHTOBOI OIIIHKKM 3HAaHb CTYACHTIB 3 HaBYAIbHOI JUCHHILTIHH
«IIporpamyBaHHs BpoXaiB» HaBeJeHA B TaOIuUII 2.

Tabnuys 2

IIkajsa pedTHHTOBOI OLIHKM 3HAHb CTY/JEHTIB 3 TUCUMILIIHI

Ne Bup xoHTpOIIo . Moy
. Ominka Bcroro
n/m 3HaHb CTYJICHTIB
1 2 3
5-i1t CEMECTP
I | BHKOHAHHs MpaKTHIHIX s3 | 147 | 42 | 63 | 2412
pooiT
HaykoBa nomnosBizip (3aXuCT 513 6/3 6/3 6/3 189

2. | pedepary)

Konrtponbna pobota no

5/3 15/11 18/12 | 25/16 58/30
3. | Moayto

[Iponycku 3aHsThH 0€3 |
4. | mOBaXHMUX MPUYMH: 3a | To/I.

Ycboro 3a 5-i cemecTp 5/3 35/21 28/17 37/22 100/60

Ilpumimka — y 4YHUCCIBHWKY MaKCHMallbHa, a y 3HAMCHHHKY MiHIMajbHa
KUIBKICTBH OaJIiB.
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MOJIYJIb I. HaykoBi 0CHOBHM NPOrpaMyBaHHs BPOKAIB Ta PiBHI ypOKAMHOCTI
IpakTuyne 3ausartsa Ne 1

Tema 1: Po3paxyHOK NPOrHO30BaHOI YPOXAHWHOCTI CUIBCHKOIOCHOJAPCHKHX
KYJbTYP

[IporHo3yBaHHs YpOKalHOCTI — II€ HAyKOBO-OOIPYHTOBaHE IMepeadaueHHs
MO>KJIMBOi BEJIMYMHU 1 SKOCTI BpPOXKar0 Ha TEBHUU mepiold. Y MOJbOBUX yMOBAaX
Bpokail (hOpMyeThCA MiJ BIUIMBOM 0araThb0X YMHHHKIB, IO 3MIHIOIOTHCS HE3aJIEKHO
BiJl Hamoi BoJii. B imeanmbHOMYy BHMajaKy iX ycl W Tpeba BpaxoByBaTH IIiJl 4ac
MIPOrHO3yBaHHS BPOXKAIO.

Jlj1st 11bOro MOTPIOHO TOCTATHHO TOYHO MPOTHO3YBATH AMHAMIKY IIUX YHNHHHKIB
YIPOAOBXK Bereraiii. A/pke B MOJOBUX yMOBaxX YNPaBISATH OUIBLIICTIO 3 HHUX Ta
3MIHIOBaTH iX aJ€KBaTHO BUMOTaM pOCIMHHM HEMa€e MOXJIMBOCTI. MeTtonu
HaJIfHOrO MpOrHOo3y OaraThOX 3 HUX TaKOXK He po3poOsieHi. buible yBaru
OPUAUIAIOCS BUBYEHHIO METOAIB MPOTHO3YBaHHS HAWBAXKJIMBIIIMX YWHHUKIB
NPOAYKTUBHOCTI TOCiBiB. IX HaifuacTilie i BUKOPHCTOBYIOTh Yy HPOTHOCTHYHMX
pIBHAHHSAX 1 Mofensx. Lle — mporHo3 3amaciB JOCTYIHOT pOCIIMHAM BOJIOTH B PI3HI
nepiojiv BereTallli, CyM aKTHUBHHUX, CEPEIHBON000BUX 1 €()EKTUBHUX TEeMIeparyp,
HECTIPUSATIIMBUX METEOPOJIOTIYHUX YUHHUKIB, TYCTOTH POCIUMH 1 CTEOJI0CTOLO,
PO3BUTKY XBOPOO 1 LIKIIHUKIB, 1aT HacTaHHA (peHoJoriyHuX (a3 Ta iH.

JUisi mporHO3yBaHHS BpOKaiB HAWOLIBIIOTO MOMIMPEHHS OJepXkalu Taki
METOJM: €KCIEePTHUX OI[IHOK; aHaJorii; BUPIBHIOBAHHS JHWHAMIYHHUX PSIIB
YPOKaHOCTI Ta iXHS €KCTPANOJIALLisl; KOPEJIALIHHO-perpecitHoro MoieItoBaHHS.

Memoo excnepmuux oyiHoK TPYHTYETHCS HA JOCBIA1 Ta IHTYIllIi CHEIIATICTIB.
[1o3UTUBHUM Y HBOMY € Opi€HTAllisl HA CEPEeIHBONPOrPECUBHI MOKA3HUKHU SIBUILI, SIKI
CYTT€BO BIUIMBAIOTh HA PiBEHb ypoxalHocTl. OJIHaK 1€ MeTOJ Ma€ JOCUTh 3HAUHY
YacTKy Cy0’ €KTUBHOCTI, TOMY HaJ1HHICTh HOTO HEAOCTATHS.

Memoo ananoziti 61M3bKUIM 32 CBOEIO CYTHICTIO 10 METOAY €KCIEPTHUX OI[IHOK
1 € Oulbll SKICHUM HDK KUIBKICHUM TIPOTHO3YBaHHSIM. AJie B HBOMY
BUKOPUCTOBYETHCS OUIbILIE KOHKPETHUX JTAHUX PO YMHHHUKU (POPMYBaHHS BPOXKAIO.
[Ilo6 3aiiiCHUTH MPOTHO3YBAaHHS 3a IIUM METOJIOM, Tpeba MaTh [JaHi Mpo
ypOXKalHICTh 1 yMOBH (hOpMYBaHHsI BpOXKalo 3a psJl MornepeHix pokiB. Halimena ix
KUIBKICTh Taka, 3a SKOi cepel TMOMEepeHIX POKIB € piK, ayKe OJU3bKuH 3a
CYKYNHICTIO yMOB (opmyBaHHs Bpoxar. Kpame, sxmo riubuHa mnepioay
aHaJII30BaHUX POKIB MICTUTh KUJIbKAa aHAJIOTTYHHX.

Memoo eupienioeanus OUHaMiuHO20 pAdy € JOCUTh MOUIMPEHUM AHATITUYHUM
METOZIOM NPOTHO3YBAHHSA. MOro OCHOBOIO € NPHIYIIEHHS NPO CTiHKY TEHICHIIO
3MIHM YpOKaHOCTI B yaci. OfgHaK rinore3a CTIHKOCTI 3MIHU YPOKaliHOCTI HE 3aBXK]IU
iATBEPIKYEThC. L[bOro He BpaxoBye MPOCTE BUPIBHIOBAHHS JUHAMIYHOTO psay. A
TOMY 32 MM METOJIOM He MO)KHa NepedoaunTy 3MIHYy TeHJAEHIIIl BpoxaitHocTi. Le €
CyTTeBUM Horo HenosikoMm. I[IpoTre maHuii MeTon IMMPOKO BUKOPUCTOBYIOTH IS
MPOTHO3YBaHHSI BpOXKAiB HAa TEPCIEKTUBY HA OCHOBI CYKYIHOTO pe3yibTaTy
roCroAapchkoi MAISUIBHOCTI 0€3 BUWIEHYBAaHHSA BIUIMBY KOKHOTO KOHKPETHOIO
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YUHHUKA, TOOTO Ha OCHOBI TEHJACHIIIH, 110 CKJIAJaJUCs B TOCHONAPCTBI (pPErioHi)
1010 3a0€3MeUeHHsT BpOKalo JOOpHBaMM, TEXHIKOIO, 3ac00aMU 3aXHCTy TMOCIBIB,
TEHJICHIIIl 3MIHU COPTOBOTO CKJIaJay, COPTOOHOBJICHHS, HACIHHMIITBA, KBalidikarii
CHEIIaNICTIB 1 MpalliBHUKIB, BUPOOHUYOT TUCIUILIIHUA, OpraHi3alii mpaii, yrpaBiiHHs
BUPOOHULITBOM TOmIO. [[1s1 IbOro Kparie MaTH AaHl Ipo ypOXKaWHICTh KyJIbTypU HE
MeHue sk 3a 10 momepenHix pokiB. IIporHo3oBaHy BpokalHICTh PO3PaxOBYIOTh,
BUKOPUCTOBYIOUM PIBHSHHS JIIHIAHOI perpecii
y=atex
1€, Yy — IPOrHO30BaHa YpOKaliHICTh B HACTYITHOMY POIIl, 1/Ta;

a — BUIbHUU YWIEH PIBHSAHHS;

6 — Koe(DillieHT perpecii;

X — Qakrop vacy (MOPSAKOBUNH HOMEpP POKY, Ha SKUH TNPOTHO3YETHCA

BPOKaWHICTB).

Jnis  nmpuxiany  po3rIIHEMO TMPOTHO3YBaHHS — ypoOXaWHOCTI BiBca B
rocriogapctsi Ha 2020 pik (12-if pik Big moyaTKy MHepioay), SKIIO 3a IMOINEpeaHi
10 pokiB BoHa OyJia Takoro, sika HaBeJleHa B TaOHII 3.

3 MeTOo MpPOBEACHHS PO3PAXyHKIB CIOYATKY Kpalle CKIACTH TaOJIUII0
BU3HAYEHHS BpPOXKaHOCTI (Tad. 4).

Tabnuys 3
YpoxaiiHiCTh CIBCHKOTOCIOAAPCHKHUX KYJIbTYP Y FOCHOJAPCTBI 32
octanHi 10 pokis, 1/ra

Pix O3zuma Spa Kykypynza | Ilpoco | LlykpoBuii Ogec
NIICHUIS | MIIEHULS OypsiK

2009 37,5 33,9 53,4 30,4 400 30,4
2010 53,2 42,8 47,8 32,3 335 29,0
2011 40,1 40,1 49,7 35,7 390 25,4
2012 443 37,8 50,5 40,4 387 33,7
2013 38,4 39,4 61,4 37,2 405 35,4
2014 49,7 47,5 63,7 29,8 417 32,1
2015 55,3 44,4 54,3 35,8 388 34,4
2016 42,7 49,4 50,6 40,1 405 35,8
2017 50,4 45,5 55,4 39,9 416 37,7
2018 48,8 39,9 51,0 33,7 380 37,0

[ToTiM IPOBOASATE PO3PAXYHKHU y TaKii MOCHIJOBHOCTI.
BusnavaroTs cepeiHi 3HAaUCHHS X 1 ).

e =0 n— 35 10=5.,5;
y=2%y:n=2330,9:10 = 33,09.

-

3Ha4YCHHS 8 BU3HAYaIOTh 32 bopmyioro:
B Iy—aEy 19055-710.55- 331D
X2 -nXx? 385-10 5,5

=1,037.
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3HaueHHs a BU3HAYaIOTh 32 (HOPMYJIOIO:
a=7 —ex - a= 33,09 — 1,037~ 5,5 = 26,386.

Ile o3nauae, MO0 cepeAHIN MIOPIYHUI MPUPICT ypOXKANHHOCTI BiBCAa CTAHOBUTH
1,037 1/ra, a moyatkoBa MPOrHO30BaHa YpoxkanHicTh — 26,386 11/ra. SIKI10 TEHACHIIIS
3MIHM YPOXXKaWHOCTI 3JIMIIUTHCA 1 B MallOyTHbOMY, MOHA BU3HAYUTH YPOKalHICTh
2020 p., To6TO Ha 12-i pik, nounHatouu 3 2009 p. BOHA CTAHOBUTHUME:

6y =a+ (6x12) |
gy = 26,386 + 1,037 - 12 = 38,83 113 1 ra.

Tabnuys 4
BusHayeHHs TPeH1Y BPOKailHOCTI BiBca
. dakTop yacy ) YpoxalHICTb,

Pix ) X wra (v) Xy
2009 | | 30,4 30,4
2010 2 4 29,0 58,0
2011 3 9 25,4 76,2
2012 4 16 33,7 134,8
2013 5 25 354 177,0
2014 6 36 32,1 192,6
2015 7 49 34,4 240,8
2016 8 64 35,8 286,4
2017 9 81 37,7 339,3
2018 10 100 37,0 370,0
Cyma 55 385 330,9 1905,0

PosrnsiHyTuii BUNIaJOK MPOTHO3YBAHHS HAJEXKHUTh JO PO3PSAAY MPOTHO3IB 3a
OJIHAM JMHAMIYHHM PAJIOM i € HalmpocTimuM. Moro mupoKko BUKOPUCTOBYIOTH ITij
yac MPOTHO3YBAHHS EKOHOMIYHUX SIBUII. YPOXKAMHICTH CUIBCHKOTOCIOIAPCHKUX
KyJbTYp BU3HAYAETHCS PIBHEM KYJIbTYPH 3€MJIepOOCTBA, IPYHTOBO-KJIIMATUYHUMU Ta
MOTOAHUMHU yMOBamMu perioHy. ToMy OuWHaMIYHUN psag ypoxkailHOCTI OyIb-sSKOi
KyJAbTYpU CIHII pO3MNIANAaTh SK CYMY JBOX CKJIAJOBUX — JETEpPMIHOBAHOI
HEBUIAJIKOBOI PYHKIIT yacy (TpeHAy) 1 JeSKUX BUMAAKOBUX (XapaKTEpHUX JIMIIE IS
JTAHOTO POKY) KOMITOHEHTIB.

HeBunankoBa ¢GyHKIIIS 4acy XapakTepU3ye TEHACHIIIO BpOXKailHOCTI (TpeH.),
o0 € pe3ylabTaTOM IMOCTYNOBOIO TOJIMIIEHHS KYJIbTypU 3emiiepoOcTBa 3a
CEpeNHbOr0 piBHSA IPYHTOBO-KIIMATUYHHX YMOB. Ii BEIMYMHA 3aJI€KHTh Bif
BIIPOBA/XKCHHSI B MPAKTUKY JOCSITHEHb HAYKU 1 TEXHIKH, Tomo. OTXKe, MPOTrHO3yBaTU
YpOKalHICTh HEOOXITHO 13 ypaxyBaHHSAM 000X CKJIAJOBUX JAMUHAMIYHOTO PSAY:
TpeHay (IUIAIXOM €KCTPamnoJiAlii 3a TOMOMOTroK OYy/b-KOTO 3 METO/AIB MPOTHO3Y 32
OJIHUM JMHAMIYHUM PSAIOM) 1 BIAXWICHb YPOXKAWHOCTI BiJl TEHJEHIII1, sika CKJiaiacs,
HampuKiIag 3a JOMOMOIOI METO/IB OLIHKKM arpoMeTeoposIOriYHUX  YMOB
BUpPOIIYBaHHA KyJnbTypu. Cyma JBOX OJepkKaHUX TaKMM YMHOM IPOTHO3IB Ja€
CYMapHUU MPOTHO3 ypOXaWHOCTI. 3araJibHUM BUpA3 PIBHSAHHA U1l IPOTHO3yBaHHS
ypOXKalHOCTI 3a TAaKUM MiIX0/I0M Oyie:
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VYVu=V¥.:xC,
ne, Y. — TeHAEeHIIs BPOKalHOCTI KyJIbTYpPH Ha IPOTrHO30BaHU PIK;

C — ormiHka CTymneHs BIIMIHHOCTI YMOB, IO CKJAJUCA Ha JaTy CKJIaJaHHS
MPOrHO3Y, BiJ 0araTopiyHUX JaHUX, HAa (OHI SIKUX POPMYETHCS TEHJICHLIIA
BPOKaHOCTI.

HalinommpeHimuM MmigxoaoM [0 BHUPIIIEHHS 3aBAaHb [POTHO3YBaHHS
TEHJEHIIi YPOXKAWHOCT1 € eKCTPANosALisd ICHYIOUMX 3B’S3KIB 1 3aKOHOMIPHOCTEW Ha
MaiiOyTHE.

3a  NOpPOrHO3yBaHHS  ypPOKAMHOCTI  CUIBCBKOTOCHOJIAPCHKUX  KYJIBTYP
3aCTOCOBYIOTh PI3H1 METOJU MPOTHO31B 3 OJIHUM JMHAMIYHUM PSAJIOM: aBTOPErpeciiiHi
MOJIeJll, METOJl EKCHOTEHIIAJIbHOTO BHUPIBHIOBAHHS, METOJ TapMOHIYHUX Tepes,
MIPOTHO3 32 JOTIOMOI'0I0 MAPKOBCHKUX JIAHIIIOT1B.

AHanizyloun AUHAMIYHI PSAU  YPOKaWHOCTI, 4YacTO 3aCTOCOBYIOTH METO]
HallMEHIIUX KBaJpaTiB, 3a SKOrO BCl CIOCTEPEKEHHS AMHAMIYHOIO PSAIY MaloTh
OJIHaKOBY Bary. AJle O4iKyBaHUU PiBEHb TEHJICHLII YpPO>KaHOCTI OUIBIIOI MipOIO
3aJIeKUTh BiJl PiBHS, JOCSATHYTOTO 3a OCTaHHI pOKHW. PaHilll crnocTepexeHHs TaKoX
HECyTh NIEBHY 1H(OpMaIliI0 PO 3MIHU YPOKaWHOCTI, aje 3a aHalizy iM TpeOa MeHIle
NPUAUIATA yBaru MOPIBHSHO 3 MI3HIIIMMU crHocTtepexeHHsMU. lle BpaxoByeTbcs
METOJ/IOM FapMOHIYHUX TEPE3.

Kopenayiuino-peepeciune  npoecnosysanHs  epooicaiunocmi —  OIUH 3
HaWJJOCKOHANIIIUX MEeTOMAIB. BiH I'PDYHTY€ThCS Ha KOHKPETHUX IMOKAa3HUKAX PIZHUX
CTOpPIH  MPOJAYKUIMHOTO  mpouecy. AJITOpUTMIYHA  CHCTEMa  MIAXOMy MO
MPOTrHO3yBaHHS BKJIIOYA€E TaKi OCHOBHI €TalM: BUSBICHHS MOXJIMBUX YMHHHUKIB, IO
BIUIMBAIOTh HA BPOXKAWHICTh, BHU3HAYEHHS BEJIMYMHU BIUIMBY YHHHHUKIB Ha
BPOKalHICTh; BHUSBIEHHS TICHOTM MDKUYMHHUKOBUX 3B S3KIB 13 HACTYIHUM
BUJIUICHHSIM ITIZIMHOKMHU YWHHUKIB, K1 HAWOUIbIE BIUIMBAIOTh Ha BPOXKANHICT;
MEPETBOPEHHS MIIMHOXXMHUA 3 METOI0 YCYHEHHS SBHINA MYJbTUKOJUTIHEAPHOCTI;
BU3HAUYEHHS TUIYy 1 TapaMeTpiB KOpeISUIHHO-perpeciiiHol Mojeni; BU3HAYEHHS
JOMYCTUMUX 3HAYEHb YMHHMKIB, 10 BBIMIUIM B MOJEIb; MPOTHO3 YPOKAWHOCTI 13
3aJlaHUM CTYNEHEM CTaTHUCTHYHOI HaaliHOCTi. Taki Mozeni CKIaJaloThes 3 OKPEMUX
0JIOKIB (arpoMeTeoposIoriyHui, HOTOCUHTE3Y, JUXAHHS, POCTY, PO3BUTKY Ta I1HIII),
nocuTh 00’eMHI 3a iH(oOpMaIi€er0 1 MOTPEOYIOTh KOMII IOTEPHOI0 3a0€3MeUeHHS.
[IporHo3yBaHHsI BpOKaHOCTI HaBITh 3 YpaxXyBaHHSAM HEBEIUKOI KIIbKOCTI YAHHHUKIB
— MPOIEC JOCUTh CKJIAJHUN. Y HMIMPOKIM MpaKTUIl TPOrHO3YyBaHHS YpOKaiB yacTiIle
MPOBOJIATH 3AJIEKHO B KUTBKOX KOHKPETHUX UMHHMKIB. 32 BY3bKOI'O IHTEpBAly iX
3MiH 3aJICKHICTh YPOKaHHOCTI BiJ] 3MIHM YUHHUKA MOYKHA BBXKATH MPSAMOJIIHIHHOIO.
MatemaTuyHe piBHSHHS AJIs1 IPSIMOJIIHIMHOI 3aJ1€KHOCTI MK TPbOMa 3MIHHUMH Ma€
TaKUW BUTJIA:

y=atex T 6x,
7ie, ¥ — MPOrHO30BaHa BPOXKANWHICTh; @ — BUIbHUHN WICH PIBHSHHSI;

8/ 1 62 — KoedilleHTH perpecii: KOoedilieHT 6;, MOKa3ye, Ha SKYy BEIMYHUHY
30UTBIIYETHCS ) 32 KOXKHOTO 30UTBIIIEHHS HA OJHY OJIMHMITIO X; 3a MOCTIHHOTO
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3HAYCHHS X2; KOC(IIIEHT 62 TOKA3ye, Ha SIKy BEJIWYUHY 30UIBLIYETHCA V 3a
30UTBIICHHS X, HA OJIMHMITIO 32 TIOCTIHHOTO 3HAYCHHS X ;.
3Ha4YeHHS a, 87, 62 BUPAXOBYIOTh METOJIOM HAWMEHIIIMX KBaJIPaTiB:
Len-BPla-x)@-N-ZEx-X)e-%)Lr-)) x-x).
— —_ — = 2 2
T ~x1)* L (x2 — %)~ [T (a = Xx1) (%2 — X2)]

68 =

Z (%) — 7C1)2 % (y-— ;)(XQ o ."C’;) (xl = i]) (J{b —;Cz) z (0 - JC1) - _)
Z(x — xl) Z (- x;)* -[Z (- xl) (2 —x‘:)j

a=y- 61%) — 6%, -
HpI/IKJIaIIOM TAKOTO MPOTHO3YBaHHS MOXe OYyTH TIPOTHO3 YPOXKaHOCTI
(v, T/ra) 03UMOT TIICHHUIII 3a 3aMacaMy JOCTYIMHOI POCIMHAM BOJIOTH B METPOBOMY
wapi rpyHry (W, Mm) Ta KiabkocTi creben Ha 1 M2, ki 30eperiucs micis nepe3uMinii
(n), 3a piBHSAHHAM, 3anponoHoBaHuM €.C.YnaHoBoOIO:

y= =297 + 0,059 W+ 0,024n .

[Tpu OuIbLIIN KUTBKOCTI YUHHUKIB PIBHSHHS Ma€ TaKUil BUTJIAL:
y=a+ gx, + &x + 85%; T <. T 8%,

1€, a — BUIbHUM YJI€H PIBHSHHS;
81, 82, 83...6, — KOEQILUIEHTH perpecii, sKi XapaKTepu3yrTh e(PEeKTUBHICTh
BIJMTOBITHO KOKHOT'O 3 YHHHHUKIB X7, X2, X3, ...Xn.

Po3paxyHku BUIBHOTO 4jieHa PIBHSAHHS 1 KOe(ilieHTIB perpecii y 1[boMy pasi
IpOMI3JIKI i Kkpaile BUKOHYBaTH iX Ha EOM.

I Bce x Taki METOAM MPOTHO3YBAHHS MAalOTh OOMEKEHE 3aCTOCyBaHHsS, 00 B
MPSIMOJIIHIMHIN 3aJIeKHOCT1 BiJl YUHHUKA YPOXKAWHICTh 3HAXOJUTHCA JIMILE 32 JTyKE
00MEXEHOTO 1IHTepBaly HOro 3MiHH. SIKIII0 HEOOX1THO MaTeMaTUYHO OTIMCATU BILJIWB
Ha BPOXKaWHICTh YChOT'O CIEKTpa 3MIHUM YMHHHUKA YpOXaWHOCT1 (HANpUKIIaJ, HOPM
O0OpUB Bil HYJS 1O AY’KE€ BUCOKHMX), TO TpeOa BUKOPUCTATH HE MpPSIMY, a KPUBY
JHIIO, IO JOCSITa€ MAKCUMYMY, a MOTIM 3HMXKYEThCS, 1 32 (OPMYIIOI0 TaKOi KPUBOI
MIPOTrHO3YBaTH YPOXKANUHICTh TOM1, KOJM 32 OJHAKOBUX MPHUPOIICHHIX HE3aTCKHHUX
3MIHHHMX X 3aJie’KHa y (YpO>KalHICTh) Ma€ HEOTHAKOBI PUPOILICHHS.

VYpoxaliHicTh € (yHKII€EI0 0ararbOX YMHHHUKIB, 110 BIUIMBAIOTH Ha HEi A0
MPOrHO3YBaHHS 1 BIUIMBAaTUMYTh YHOPOAOBXK MPOrHO30BaHOro mnepioxy. OTxe,
ypOKalHICTh MOTPIOHO MPOTHO3YBATH 3 YpaxXyBaHHSIM HE TUIbKU MependadyBaHOIO
nepediry YNHHUKIB ypO>KalHOCTI, a i 3 ypaXyBaHHSAM CTaHy IapaMeTpiB YMHHUKIB 1
ypOKallHOCT1 Ha TmepioJ MNporHo3yBaHHsA. Ha TakomMy MNpUHLHUIL TIPYHTYETHCA
OUTBIIICTh 3alpONOHOBAHUX YYEHUMHU PIBHSAHb JUJIi MPOTHO3YBAaHHS BpOXKAiB
OCHOBHHUX CUIbCHKOTOCIIOIAPChKUX KyNbTYp. Ll piBHAHHS onep:kaHl Ha MPUHIIMIIAX
EMITIIPUKO-CTATUCTUYHUX METO/IB MPOTHO3YBAaHHA 1 TOMY MalOTh BY3bKE€ pEriOHaJIbHE
3aCTOCYBaHHS, TOOTO JJig KOXKHOTO PETioHy CIiJI OJEpXKYyBaTH KOHKPETHUU
EKCIIEpUMEHTAIbHUN MaTepiall 1 Ha HOro OCHOBI pO3pOOJIATH PIBHAHHS IS
MPOrHO3yBaHHS BPOKAMHOCTI.
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[IporHo3yBaHHs BpOXaiB MPOBOJATH 3 PI3HUM MEPIOJIOM 3aBYACHOCTI.
HaBenene Bume piBHaHHS €. C. YIaHOBOT Ja€ MOXIIMUBICT IPOTHO3YBATH
ypOXKalHICTh 0O3UMOI MIIEHHMII] 13 3aBYACHICTIO TPU MICSIITL.

I3 3aBuacHicTiO J1Ba Micslll, TOOTO y (a3l BUXomy B TPYOKy, YpOXKalHICTb
03UMOT MILEHHUII] POTHOZYETHCS 3 PIBHAHHIM:

y=1244 + 0,03W — 107*W?2 + 0,004n — 1076 n*> + 0,052 ¢ —
- 0,002 2 —0,002+ 10°% r2,

ne, W — cepenHi 3amacu JOCTYITHOI pOCIMHAM BOJIOTH B METPOBOMY IIapi IPYHTY 3a
nepioJl BiIHOBJIEHHS! BECHAHOI BereTallli — BUXi1 Y TpyOKy, MM;
n — KinbKicTh creben Ha 1 M? y dasi Buxomy B TpyoOKy;
¢t 1 r — BianoBigHO cepeani Temneparypa (°C) 1 KUIbKICTh onaAiB (MM) 3a Mepiof
BIIHOBJICHHS BereTallii BECHOIO — BUX1J B TPYOKY.
JIJisi IpOTHO3YBaHHS YpOKAHOCTI 3 MICSYHOIO 3aBYACHICTIO, TOOTO y (a3i
KOJIOCIHHSI, BAKOPHCTOBYIOTb PIBHSHHSL: _

o L4

p=—4F 005~ LT - 0T W 40,0000 =7 -0~
— 4. lpf_fj_zj— 210+ 033r— 0.015* + 00245 + 4 - 107/,

ne, W — cepenHi 3amacu JOCTYHNHOI pPOCIMHAM BOJOTM Ha 4Yac BECHSHOIO
BIJIDOCTAHHS, MM;
n — KUIbKicTh cTeben Ha 1 M? y asi KomociHus;
¢t 17— BianoBinHoO cepeani temmnepatypa (°C) 1 KUIbKICTh onaAiB (MM) 3a mepioj
BIJHOBJICHHS BeTeTaI(li — KOJIOCIHHS,
h — BHUCOTa 03UMO] MILIeHUL1 Y (a3l KOJIOCIHHS, CM.
Sxmo y ¢as3i UBITIHHS 1 Mi3HINIE HACTalOTh €KCTpeMaldbHI YMOBH (CHIIBHI
CYXOBIi), TO y a3l MOJOYHOT CTUTJIOCTI MPOrHO3 YTOUHIOIOTH 32 PIBHSIHHSIM:

y = —0,708 + 0,004 W — 0,003r, + 0,0004r, + 0,002n + 0,024A,

ne, W — 3amacu 10CTYyITHOT pOCJIMHAM BOJIOTH ITiJ1 YaC BIIHOBJICHHS BEereTallii, MM;
77 — KUTBKICTb OMAJIB y Mepioj BiJ BIIHOBICHHS BereTallii 10 UBITIHHSA, MM;
72 — KUIBKICTH OIIaJ1B B1J IBITIHHSA 0 BOCKOBOI CTHIJIOCTI, MM;
N — KUIBKICTh KOJIOCOHOCHHMX IAroHiB y (¢a3i MoJaouHoi cTuriaocTi Ha 1 m?;
h — BUCOTa pOCUH y (a3l MOJIOYHOT CTUTIIOCTI, CM.
JUiss TporHo3yBaHHS B TPETIM JAEKaAl JUIHS YpOXAWHOCTI KOPEHEIUIOA1B
IYKPOBUX OYPAKIB y 3aX1IHUX 00JIaCcTAX Y KpaiHW BUKOPUCTOBYIOTh TaKe PIBHSIHHS:

y = 0,007=¢ + 0,186m + 0,443n + 0,007 W — 38,43,

1€, Y — OUIKyBaHa BpOKaMHICTh, T/Ta;
>'t — cyma Temrnepatyp Buile 10°C 3a nepiof Bin Aekaau ciBou a0 1 cepmus, °C;
m — cepeaHs Maca KopeHeroay 20 aunus, T;
n — cepelHs TycToTa pociauH Ha 20 ceprHs, THC./Ta;
W — cepenni 3anacu JOCTYITHOT POCIMHAM BOJIOTH B METPOBOMY IIapi IPYHTY BiJ
JeKaau ciBOu 70 1 cepriHs, MM.
['ycroTy pocnuH BU3HAYaIOTh 32 PIBHSHHSIM:
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n=0,62n;+31,

1€, n;— rycToTa pOCJIMH Ha | JHIHS.

3asdanns ona camocmiinoi podomu

3asdanna 1. 3a naHUMU ypOKaitHOCT1, HABEJEHUMU B TaOIuI1 1, po3paxyBaTu
nporHo3oBany Ha 2020 p. ypokalHICTb MIIEHHULII IPOi 1 03UMO1, KYKYpYI3H, Ipoca Ta
IYKPOBUX OYpSKIB.

3asdanna 2. Ha dac BiIHOBJEHHS BereTallii BECHOIO B METPOBOMY IIapi
IPYHTY MiJ MIIEHULE0 copTy MuponiBcbka 61 micist ropoxy 3amacu JOCTYHHOI
pociuHaM Bosiord ctaHoBwid 190 mwm, micig kykypyasu — 170 MM, a KUIBKICTb
naronis Ha 1m? Oyna Bigmosizao 1700 i 1600. BusnaunTu odikyBaHy BpOKaMHICTH
TMIIIEHUII] MICJISI TOPOXY 1 MICHS KYKYPYI3H.

3asdanna 3. 3a mepioj BIIHOBJIEHHS Bererauii — BUXiI y TPYOKy, cepemHs
TemriiepaTypa nositpsa ctaHomia 10,5°C, kinbkicTs onafaiB — 30 MM, cepeaHi 3anacu
JIOCTYITHOT BOJIOTH B METpOBOMY Iiapi — 150 MM, KiJIbKICTh TTaroHIB Ha KIHEIlb 1OTO
nepiogy — 1100 na 1 m>. BupaxyBaTu ouiKyBaHy BPOKaHHICTb.

3aedanna 4. Ha yac BIAHOBJIEHHS BereTailii 3amacy JIOCTYITHOI BOJIOTH ITij
neHunero oynu 190 MM, 10 moyaTky UBITIHHS BUmnaio juiie 30 MM, Bij IBITIHHS 10
BOCKOBOi CTUTJocTi BuUmage 15 mm. VYV (a3l MOIOYHOI CTUTIIOCTI BHUCOTAa POCIUH
CTaHOBMWJIA 75 CM, I'yCTOTa KOJIOCOHOCHMX IaroHis Ha 1 m? Gyma 550. Po3paxysaTn
MO>KJIMBY BPOKalHICTb.

3asdanna 5. Po3paxyBaTu MOXIIMBY BpOXKAWHICTb IIYKPOBUX OYpSKIB Yy
XMenpHUIBKIN 00J1aCTl, SKIIO cyMa cepeaHbo1000BuX TeMrepatyp Buiue 10°C Bin
ciBOu 1m0 1 cepmusa Oyma 1432°C. Cepenni 3amacu JOCTYIHOI POCIMHAM BOJIOTU B
METPOBOMY IlIapi CTaHOBWIM 165 MM, Maca kopeHerwioniB Ha 20 nunusa Oyna 100 T,
rycroTa pociuH Ha 1 nmunnsg — 100 Tuc/ra.

IIpakTuyne 3aHATTA Ne 2
Tema: Po3paxyHok koedinieHTy 3acBO€HHA DAP

OnuiHoBaTH €PEeKTUBHICTH POOOTH B POCIMHHMIITBI HEOOXIAHO 3a BEJIMYUHOIO
aKyMyJIbOBaHOI COHSYHOI eHeprii BpoxkaeM. Uum Ouibllla KiIBKICTh €HEprii COHI
3adikcoBaHA Ha OJMHUII TUIONII B OpraHiyHid Maci BpoXKaw, THUM BHUIIOT
MPOAYKTUBHOCTI 1Ii€1 TUIONII AOCSATHYTO B TMpolieci BUPOOHHITBA. AOCOJIOTHA
BEJIMYMHA I1i€1 eHeprii JOpiBHIOE AOOYTKY CyXoi OloMacu ypoxar 3 IUIOIIl Ha
TEIJIOTBOPHY 3/aTHICTH Oi0MacH:

E=V xgq,
ne, E — KUTbKICTh COHSIYHOT €HEPTii, 110 MICTUThCS B yposkai, k[ abo Kka/ra;
YV — 6ilonoriyHa BpokaliHICTh CyX0i OloMacH, Kr/ra;
¢ — KaJIOPIMHICTh (TEIJIOyTBOPIOIOYA 3[aTHICTh) BUpOLIeHO1 Oiomacu, kJ[>k abo
KKaJI/KT.

SIkuro BimoMa TEIUIOYTBOPIOIOYA 37aTHICTH OCHOBHOI 1 MOOIYHOT MPOIYKIIIT
KyJbTYpH Ta YPOKalHICTh OKPEMO KOXKHOT, TO EHeproHarpoMa>keHHs Ha 1 ra mociBy
MO>KHA pO3paxyBaTy 3a TAKUM PIBHSHHSAM:
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E=Y9q0+ Vnqn
ne, ¥y ta ¥Yi— ypoxxkaitHiCTh BIAMOBITHO OCHOBHOT 1 TOOIYHOT MPOAYKIIii B aOCOJIFOTHO
CYyXOMY CTaHl, KI/ra;
go Ta g7 - iXHS TEMJIOTBOPHA 371aTHICTh, K/, a00 KKaJI/KT.

Tabnuys 5
BuxiaHi 1aHi 1yisi nporpaMyBaHHS BPOsKaiB
E [¥a) :5 g >§ Q g =
=522 292 | Eg | 5
OcHoBHa S g =5 & e R S = 5o g
Kynprypa . T K= A s B E ey =SNEINS
HPOYKITis =4 2% ¢ o2 E E = 5 5 K
R o EE 3 o 2 =y RS
g © 2 g 7 =% | YeE
O s 2 ﬁ* & 3
O 3epro 1:1,2-1,6 18646 | 300-450 | 14
MIICHALIS
O3uMe XUTO .- 1:1,7-2,0 18436 350-450 14
SApuit suMiHb -u- 1:1,1-1,3 18520 300-450 14
Osgec -u- 1:1,3-1,5 18436 375-475 14
I1poco -u- 1:1,3-1,5 19274 200-300 14
I'peuxa -u- 1:2,0-3,0 19023 400-550 14
Puc -n- 1:1,1-1,5 18143 400-600 14
Copro -u- 1:1,2-14 18017 180-250 14
Tputukane .- 1:1,5-1,9 18520 350-450 14
["opox -u- 1:1,1-1,3 19735 300-500 16
Kykypynza -n- 1:1,2-1,6 17179 230-300 14
3/maca - 16328 -=- 80
CoHsAIIHUK Hacinns 1:1,5-2,0 18646 300-500 12
Meon- Hacimms | 1:6,0-9,0 19274 | 400-500 | 12
JOBTYHEIIb
Conomka - 18841 -=- 12
Konors Bomoknao 1:7,2-8,0 19217 400-800 12
LyipoI Kopeneriz | 1:0,5-0,6 17724 | 300450 | 80
Oypsiku
Kopaosi 1:0,4-0,5 16312 | 300-500 | 85
Oypsiku
Kapromus bynsou 1:0,7-1,0 18017 300-500 75
b/piuni TpaBu Cino - 18841 - 16
3/maca - 16328 - 80
Cinax - 17166 - 56
On/piuni TpaBu Cino 1 16328 - 16
S Mromn | 1:04-0,5 | 14444 : 90
KyJIbTypH
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Tabnuys 6
Cepenni 6araropiuni momicsauni cymu ®AP
Ha repuropii Yxpainu, kJlx/cm> (Ilynenko M.®., 1990)
3a mepion 3
t° BUIIIE 3a
Ob6mnacTb IV | VvV | VI |[VII |VII| IX | X W5 ] +10 | pix
°C | °C
Cren
Jlyrancpka 22,8 30,4 | 33,8 134,01 29,3 | 21,2 | 12,9 | 1761 | 1551 | 2292
JluinponerpoBceka | 22,2 | 31,4 | 33,6 | 34,3 | 29,8 | 21,8 | 13,5 | 1836 | 1593 | 2297
JloHenbka 23,5131,4|33,3134,6 1299 |21,4| 13,4 | 1844 | 1593 | 2311
3anopi3bka 24,0 | 32,1 | 35,7 | 35,7 | 30,6 | 22,5 | 14,3 | 1928 | 1672 | 2393
KipoBorpaaceka | 22,9 | 30,9 | 32,8 | 33,5 | 28,5 | 21,1 | 13,0 | 1886 | 1593 | 2250
AP Kpum 26,1 | 34,7 | 36,3 | 36,4 | 32,4 | 24,5 | 16,3 | 2180 | 1887 | 2582
MukonaiBcbka 23,6 | 31,6 | 33,5 | 35,7 |30,2 | 22,4 | 14,2 | 1928 | 1672 | 2365
Onecbka 24,5 1 32,8 | 34,2 | 35,3 | 30,8 | 23,2 | 14,6 | 1970 | 1720 | 2417
XepCOHChKa 24,5 1 33,3 | 34,6 | 36,1 | 31,6 | 24,0 | 15,1 | 2053 | 1761 | 2457
JlicocTren
Binaunbka 22,8 | 30,6 | 32,7 | 33,6 | 31,6 | 20,8 | 12,5 | 1761 | 1551 | 2274
KuiBcrka 22,3 129,7131,9(32,0(27,1|19,1| 11,4 | 1719 | 1467 | 2125
[TonTaBchka 22,3 30,1 | 31,6 {32,2|27,9|19,9| 161 | 1719 | 1551 | 2151
CymMchKa 21,5289 |31,4|31,0|26,5]|18,7| 10,7 | 1593 | 1364 | 2072
TepHominbchKa 22,3 129,1 |31,5|31,6269|19,9| 12,1 | 1719 | 1467 | 2157
XapKiBChbKa 22,5 130,5(32,7|33,2(28,7|21,3| 11,9 | 1719 | 1551 | 2210
XMeEJIbHUIIbKA 22,4 129,8 1323324273 |19,9]| 12,1 | 1672 | 1467 | 2174
Yepkacbka 22,9 (30,9 | 32,8 |33,2(29,0|23,1]| 12,6 | 1761 | 1510 | 2257
UepHiBelbKa 21,7 (28,2 130,3|31,4|27,2|20,0]| 12,7 | 1676 | 1467 | 2174
Ioaiccs

Bonuncbka 21,6 | 28,7 | 31,4 | 30,2 | 25,8 | 18,3 | 10,9 | 1677 | 1426 | 2054
JKutomupcbka 23,6 1 29,3 | 31,5 | 31,2 | 26,6 | 18,4 | 10,9 | 1635 | 1426 | 2098
3akaprnaTchbka 23,9 129,2 30,8 | 31,8 | 27,9 | 20,1 | 13,1 | 1802 | 1592 | 2207
IBano-®pankiscbka | 23,5 | 28,0 | 28,9 | 30,2 | 26,2 | 18,9 | 12,9 | 1592 | 1341 | 2135
JIpBIBCBKaA 21,9 1 28,6 | 30,4 | 32,1 | 27,0 | 19,2 | 12,1 | 1636 | 1426 | 2137
PiBHEHCBKA 21,6 1 29,0 | 31,5 | 31,2 | 26,2 | 18,4 | 12,3 | 1676 | 1426 | 2104
UYepHiriBcbka 21,51 28,9 30,7 | 31,1 | 26,5 | 18,4 | 10,0 | 1636 | 1384 | 2051

OmuinoBatT poOOTY B POCIMHHHUIITBI JOIIJIBLHO 3a BIIIHOCHUM IOKa3HUKOM
3acBoeHHd DAP Bpokaem, TOOTO 3a Jonomoror koedimienta kopucHoi aii GAP y
nociBi (ckopoueHo KKJ[ ®AP a6o Kdap). Bin noxasye, skuii Bimcotok DAP
(hiIKCyeThCS B yposkal MOPIBHSHO 10 Ti€l KUIBKOCTI, II0 HAaJAXOAUTH IO IOBEPXHI
nociBy KynbTypu. Pozpaxynok KK/ ®AP mokHa BeCcTH 3a TAaKUM PIBHSIHHSIM:




17

Ex100
5
X0dcap

Kosp=

ne, Kop — koedimient kopucHoi aii ®AP, %;
> Odhap — cymapne HanxojxenHs @AP 1o nmoBepxHi MociBy 3a Mepioji aKTUBHOI
BereTanli KyiabTypH, kK/[x abo kkan/ra.

Po3paxynku koedimienTiB 3acBoeHHs DPAP mociBamu mokazanu, 10 BOHHU
KOJMBAIOThCSI B 3HAUYHMX MeEXKax. Y3araJibHUBIIM J1aHl MPOBEJEHUX pPO3PaAXyHKIB,
A.O.HuuunopoBud 3ampornoHyBaB OIIHIOBAaTH TOCIBU 32 BiICOTKOM 3acBoe€HOi DAP
Tak: sk 3Bu4YaiiHi — 3a Koap 0,5-1,5%; sx mo6pi — 1,5-3,0; pexopani — 3,5-5,0;
TEOpPEeTUYHO MOXJUBI — 6,0-8,0%.

3asdanns ona camocmiinoi podomu

3aedanna_ 1. Po3paxyBatu koedimieHT 3acBoeHHs DAP mociBom siporo
auMeHl0 'y DacTiBcbkomy pailoni KuiBcbkoi 005acTi, SKIIO ypOKalHICTH 3€pHa
cTtaHoBUTH S1 1/ra, mepioj akTuBHOI BereTallii TpuBae 3 10 kBiTHS mo 15 numnHs.
Ouinuty nociBy 3a knacudikamiero A.O.Huuunoposuya.

3asdanna 2. Po3paxyBaTu koedilieHT 3acBoeHHs PAP mociBoM KyKypyI3u B
Opecpkiii 00acTi 3a 3pOIICHHS, SIKIIO YpOXKaiHICTh 3epHa Oyna 80 1/ra, ciBOa
KyKYpyJ3Hu IpoBeneHa 15 KBiTHA, BOCKOBa CTUIICTh Hactana 20 cepmnHs. OUiHUTH
nociBu 3a kiacudikauiero A.O.Huuunoposuuya.

3aedanna 3. Po3paxyBatu koediieHT 3acBoeHHs DAP mociBamu o03umoi
nmeHuill B YepHirieebkiil 1 KipoBorpaacbkid 005acTsX, SIKIIO YPOXKaWHICTh 3€pHA
Oyna 50 1/ra, nmepioq akTUBHOI BereTtailii y UepHiriBcbKid 00JacTi TpUBa€ 3 7 KBITHSA
no 20 nunusa, y KipoBorpancekit — 3 1 kBiTHS no 15 gunHsa. OUiHUTH TOCIBU 3a
knacudikamiero A.O.Huuunoposuya. 3poOUTH BHUCHOBOK IMPO PE3yIbTAaTHUBHICTH
poOOTH arpoHOMa B 000X BUIAKAX.

Hani mnpo HangxomkeHHss @OAP, TemioTBOpHY 34aTHICTh (KaJOpIMHICTD)
MPOAYKIIIi B3sTH 3 Tabumipb 1, 2.

IIpakTuune 3anaTTs Ne 3
Tema: Po3paxyHOK MOTEHUIHOI YPOKANHOCTI

[loTenuiitna ypoxaitnicts (//Y) — e MmakcuMalibHa ypOXalHICTh, SIKY MOKHA
olep)KaTth 3a 3adaHoro KoedimieHTa 3acBoeHHs DOAP mociBOM, SKIIO 1HIIUMH
YUHHUKAMHU KUTTS POCIUHU (MOCIB) 3a0e3IeueH1 MOBHICTIO.

JlocnimKkeHHs: eHepreTuyHoro OanaHcy (OTOCHHTE3Y Jald MOKJIUBICTD
YUYEHUM po3paxyBaTH MOXJUBI KoedimieHTn 3acBoeHHs DOAP mnociBamu 1
BUKOPUCTAaTH iX Ui pPO3paxyHKIB ypokaHOCTI 3a pecypcamu DAP.
A.O.HuuunopoBud 3anporonyBaB Jisl IIbOTO TaKy GopMyy:
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11Y = Z9dap > Keap |
10* x g
ne, [1Y — noreHuiitHa ypoxxaiHicTh aOCOJIIOTHO cyxoi 6iomacw, 1/ra;
> Odhap — nanxomxenns ®AP o mociBy 3a nepioJ; akTUBHOI BereTatii, K/ abo
KKaJj/ra;
Kgap — xoedinient 3acBoenns ®AP nocisamu, %o;
¢ — KaJopiiHICTh (TEIJIOYTBOPIOIOYA), 3JATHICTH aOCOJIOTHO cyxoi OioMacu
KyJbTYypH, K[k ab0 KKkan/Kr.
3HalouM  CTaHAAPTHY BOJIOTICTH OCHOBHOI Ta MOOIYHOI  MPOAYKIIIT,
CHIBBIIHOUIEHHS iX B ypoO’Kai, MOTEHLIHHY BpOXKalHICTh a0COJIIOTHO CyXx0i OioMacu
NEePEeBOJIATh B YPOKAMHICTH OCHOBHOT 1 MOOIYHOT MPOAYKI(li CTAaHAAPTHOT (3aJ11IKOBOT)
BOJIOTOCTI:
HYO: HYanXIOO; HYH: HYxaHXIOO’

(100-wy)xa 100-w,)xa
ne, 11Vy) — noreHuiitna ypoxalHICTh OCHOBHOI NPOJYKIIi CTaHAAPTHOI BOJIOTOCTI,
n/ra;
11V — noTteHuiHa ypoKaHICTh MOOIYHOI MPOYKIIi CTaHAAPTHOI BOJOTOCTI,
n/ra;

@ — CyMa 4YaCTUH OCHOBHOI 1 MOOIYHOT MPOIYKILIi B ypoKai;
ap 1 ajg— KUTbKICTh BIITIOBITHO OCHOBHOT 1 TOOIYHOT MPOAYKIIil B ypoxKai;
Wo I wp — cTaHaapTHa (3aikoBa, 0a3ucHA) BOJIOTICTH BIAMOBITHO OCHOBHOI 1
no6iuHo1 mpoaykiii, %.
Skio ctaHmapTHa BOJIOTICTH OCHOBHOI 1 MOOIYHOT MPOAYKIlI OJHAKOBA, TOJ1
ypOKalHICTh TOOIYHOT MPOAYKIII PO3PAXOBYIOTH 32 POPMYIIOIO:

1Yy =11Vy x ar,

Ilpuxnad po3paxyuky

Po3paxyBatu TOTEHIIHY YpOKalHICTh Sporo siumMeHio copty JpyxOa y
dacriBchkoMy paiioHi KuiBcbkoi o6macti 3a KK ®AP 2%, skmio BererariiHuii
nepioa Tpusae 3 15 KBITHS 10 15 AUmIHSL

I3 moBigHUKIB (Taba. 5) AI3HAEMOCS, IO CITIBBIIHOIICHHS OCHOBHOI M ITOOIYHOT
MPOIYKIIi TAKOTO TUIY COPTY siuMeHto 1:1,1, kanopiitHICTh cyXoi 0ioMacu SYMEHIO —
18520 xJIx/ra, HAaIXOIKEHHS CyMapHOi pajiaiii 3a KBIT€Hb, TPaBEHb, UEPBEHb,
JIMIIEHD BinoBinHo ctanosuts 22,3; 29,7; 31,9; 32,0 k/Ix/cm? (Tadu. 6).

CnouaTKky po3paxoBYEMO CYMapHE HaJIXOJKEHHs pajiailii 3a BereTaliiHui
nepioJ SYMEHIO:

23 x15+29,7+31,9 +320 x 15 = 88,2 (x/la/em’)
a6o 88,2 x 108 kJlx/ra

Po3paxoByeMo yposkaiiHicTh abcontoTHO cyxoi 61omacu nipu Kdap 2%.
8
1Y = 882x10'x2= 95 2 (1y/ra)
18520x10*
Busznayaemo ypoxaitHICTh 3epHa 1 COJIOMH 3a CTaHAapTHOI BosiorocTi 14%.

TV = 952x1x100 = 52 7] (yra); [TVp = 952xL1x100 = 57 08 (1y/ra)
(100—14)x 2,1 (100—14)x 2,1
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Yy = 52,71 x 1,1 = 57,98 (1/ra)

OTxe, TOTEHIlIHA YpOXKalHICTh 3epHa suMeHIo0 copTy [pyxba B ymoBax
dactiBcbkoro paiiony Kuiscbkoi oomacti 3a KK AP 2% cranoButs 57,98 1/ra.

3asdanns ona camocmiinoi podomu

3asdanna 1. BuszHauuTH NOTEHUIMHO MOXJIMBUN O10JOTTYHUN BpoXkai
CUILCHKOTOCIIOIAPCHKUX KYJIBTYp 1 YpOKalHICTh IX OCHOBHOI MpPOAYKIi 3a
CTaHJapTHOT BOJIOIOCTi B yMOBax MukosaiBcbkoi o0nacTi, sikiio Kdap s 3epHoBux
KyJbTYp CTAaHOBUTbH 2,35, a npocanHux — 2,18.

OTtpumaHi 1aHi 3aHECTH B TaOIUIIO 7.

Ha ocHOBI po3paxyHKiB, TNpOBEIEHHMX Ha MPHUKIAAI KOHKPETHOI'O
rocrnoAapcTBa, HEOOXITHO 3pOOUTH BUCHOBOK TIpO Te, uYd € reorpadiune
pO3TalllyBaHHsS MICHEBOCTI OOMEXYIOUUM (PaKTOPOM OTPUMAaHHS BHCOKHX YpPOKaiB
CUIBCHKOTOCIIOAAPCHKUX KYJIBTYP 1040 HaaxomkeHHs DAP.

3anmpornoHyBaTH 3axXOoAHW, IO 3a0e3MedyloTh IMiJBUIICHHS IOTEHIIIHHOTO
BPOKAIO.

Tabnuys 7
PiBHi NOTEHUIITHO MOKJIMBHUX BPOXKAIB CLIIBCHKOTOCIOAAPChKUX KYJIBTYP
Ne ITokxa3Huku . » Kyzstypa
3/m SAYMIHDb ApUN | KyKypyd3a COHSIIIIHUK
1 TpuBaiicTh BererauifHoro
nepiogy
5 5OC¢)iHi€HT BuKkopucTtaHHsa OAP,
0

Cymapne HanxomxeHHs OAP no
3. | mOBepxHI MOCIBY 3a Mepiof
aKTUBHOI Bererailii, k/[>x/ra

KanopiiiHicTh OJUHUIII BPOXKAIO

4 OpraHi4Hoi pe4oBUHH, KJ[K/KT

5 CriBB1IHOIIICHHS] OCHOBHOT Ta
" | moOG1YHOT MPOYKIIIT

6 VYpoxkaitHiCTh 3arajibHa 6ioMacH,
" | w/ra

7 VYposkait OCHOBHOT IPOYKIIiT 32
" | craHgapTHO1 BOJIOTOCTI, 1/Ta

3 VYpoxait noO14HOT IPOAYKITIi 32

CTaHJapTHO1 BOJIOTOCTI, 11/Ta
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IIpakTuyne 3aHarTsa Ne 4
Tema: Po3paxyHoOK JiliCHO-MOKJIMBOI YPOKAMHOCTI 32 pecypcaMu BOJIOTH

OCHOBHUM  JIKEpEJNOM BOAM JUIsl  CUIbCBKOTOCHOJAPCHKUX  KYJIBTYp €
atMoc(epHi omajau, IPyHTOBI BOJM, SKIIO BOHU 3JIATalOTh HErNIMOOKO (HE riuoIe
3 m). [Hmn mxepena, Hampukiaa, BOJOra poOCH, BOJa KOHJIEHCAlli Ha I'PYHTOBHX
JacTKax TOIIO, HE BiAIrparoTh cyTrTeBoi poii. He Bcs Bosmora omanuis
BUKOPHUCTOBYETHCS pociarHamMu. YacTuHa ii BTpaya€eThCs BHACHIIOK BUIAPOBYBAHHS 3
MOBEPXHI IOJIsI, KOJIU BOHO HE BKPUTE POCIMHAMM, T Y BUIJISI/II MIOBEPXHEBOTO ab0
IPYHTOBOro CcTOKY. Lle Tak 3BaH1 HEMPOAYKTUBHI BTpaTH omnajiB. BoHu 3anexars Bin
PI3HUX YMHHHKIB (TPaHYJIOMETPUYHOIO CKJIATy IPYHTY, KUIBKOCTI M IHTEHCHUBHOCTI
BUIAJIaHHS OMNajiB, penabedy TOJIS TOHIO) 1 KOJMMBaKOThCA Bim 12-22 % 3a piuHoi
KUIBKOCTI omaaiB Ha TopdoBux rpyHTax 10 50-58 % Ha 1aepHOBO-MIA30JIUCTUX
nimanux. KoedimieHT 10CTymHOCTI pocIMHAaM PIYHOI KUTBKOCTI OMa/1iB HA PIBHUHHUX
MOJIIX CEPEHBOT0 TPaHyJOMETPUYHOIO CKJIaAy IPYHTY B CEpEeIHbOMY CTAaHOBHTD
0,70.

Haii6inpin nmomupennii crnocié po3paxyBaTH pPeCcypcH JIOCTYNMHOI POCIMHAM
Bojiord (W) — 1le MEePEeMHOXKUTH KIIBKICTh omaaiB 3a pik (Wpy) Ha koedilieHT ix
Bukopuctanus (Kpp), abo 3a popmyoro:

W= Wr+ Weo

Hani Weo GepyTh Ha arpoMeTEOPOJIOTIYHUX CTAHI[IAX a00 Ha METEOIOCTax, e
BeJleThCs iX 001iK. OpIEHTOBHO MOXXHA KOPUCTYBAaTUCS CEpPEAHIMHU OaraTopiyHUMHU
JTaHUMH MEeTeoCTaHIid Ykpainu (tad:m. 7).

Takuit mMeTon € ayxke y3arajlbHEHUM 1 HE BpPaxoOBYe OCOOJMBOCTEH pOKY,
MornepeHMKa Ta IHIIUX OOCTaBUH, SIKI MOXYTh CYTTEBO BIUIMBaTH Ha peCypcH
BOJIOTH B PIK MporpamyBaHHs Bpokaio. YacTKOBO Liel HENONIK yCYBA€TbCS, SKIIO
PO3paxyHKH BECTH 3a 0aaHCOBOIO (hOPMYJIOIO:

W= Wrs+ Wso X Kgo + Wrg— Wk
ne, Wr3 — IpyHTOBI 3amacu JOCTYITHOT pOCIMHAM BOJIOTH B METPOBOMY IIapi IPYHTY

Ha 4Yac CIBOM spUX KyJbTyp a00 Ha 4yac BECHSHOTO BIAPOCTaHHS O3UMHUX
KyJbTYp 1 0araTropiuHux TpaB, MM;

Wgo — onaau 3a 6araTopiuHMMHU JaHUMU Y BEreTallliHUI nepiof KyJIbTypH, MM;

Kpo — KOE]IIIEHT KOPUCHOCTI OMaJliB, SIKI BUIMAIU 32 BETeTallilo, B CEPEIHBOMY
0,8-0,9 (y Xepconchkiii obnacti — 0,4, y Mukonaisewkiit, Onecokiit — 0,5-
0,7, y 3anopi3bkiit, J{HinpornerpoBchkiii — 0,6-0,8);

Wrg — BOza, sika MOKe HaIWTH 3 TPYHTOBHUX BOJ MO Kamuigpax, MM;

Wy — KIUTBKICTh BOAM Yy TPYHTI, IO 3aJUIIAETHCS B HHOMY Ha 4ac 30MpaHHS
KyJbTYpH.

Cepen MalioperyibOBaHUX UWHHHKIB YpOXKallHOCTI B NPUPOAHUX YyMOBax
BOJIOTA € OJHHMM 13 HAWOUIbII JIIMITYIOUMX BEJIUYMHY ypoxkaitHocTi. Tomy 3a ii
pecypcamMu 1 TOTPIOHO OIIIHIOBAaTH MOXJIMBOCTI peanizailli I1HIINX YHUHHHUKIB,
PO3PAXOBYIOUH YPOXKAMHICTb, AKOI MOXHa pgociartd. lle — oamH 13 MeToMiB
BHU3HAYEHHS TaK 3BaHOI JIMCHO MOXIMBO1 ypoxkaitHocTi ({MY).
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JIMY 3a mpupoJHUM BOJIOT03a0€3MEUYCHHAM € OJHUM 13 BHUJIB KJIIMAaTUYHO
3abe3rneueHoi ypoxaiHocti (K3Y), 60 mpupoanuii 6ajlaHc BOJM Ha MICIIEBOCTI €
BKJIMBUM KIIIMATUYHUM 1 IOTOJHUM (HhaKTOPOM TEPUTOPIi.

Y BUpOOHUYIN MPAKTUII BUKOPUCTOBYIOTH KUIbKa MOAMU(]IKAIIN pO3paxyHKy
ypoXalHOCT1 3a pecypcamu Bosioru (Metonuka Iluranoma, bimopycekuii HJII
rpynTto3HaBctBa 1 arpoximii, IlonraBcbkuii CI'l, Tarapcekuit HJII cinbchkoro
rocroJlapcTBa Ta iH.).

Tabnuys 8
Cepenns 0araropiyHa MOMICAYHA i piYHA KIIBKICTH ONaiB
Ha TepuTopii Ykpainu (Hyneako M.®., 1990)

O6xnactb IV |V | VI |VI|VI|IX | X I;(/' 3a pik
Cren
Jlyrancopka 38 |46 |58 |56 |45 |33 |38 |314 492
JIHinponeTpoBCchKa 36 |47 |62 |54 |46 |31 |35 |31l 481
JloHenpka 39 146 |60 |57 |46 (34 |37 |319 514
3anopizbka 32 |42 |56 |48 |42 |30 |30 |280 461
KipoBorpazicrka 38 |50 |66 |61 |52 |36 |36 |339 511
AP Kpum 31 |41 |55 |45 |33 |35 |30 |270 445
MukonaiBcbka 33 |46 |62 |52 |45 |34 |32 |304 465
Opnecbka 31 |44 |59 |48 |40 |34 |31 |287 444
XepCcoHChKa 28 |36 |46 |45 |38 |27 |30 |[250 406
Jlyrancopka 38 |46 |58 |56 |45 |33 |38 |314 492
JlicocTren
Binnunpka 44 160 |74 |82 |62 |46 |40 |408 578
KwuiBchka 44 154 |70 |76 |66 |47 |42 |399 586
IlonTaBcbka 38 |50 |66 |70 |57 |40 |43 |364 547
CyMchbKa 39 |55 |68 |77 |64 |46 |45 |394 590
TepHoninbchbka 49 166 |86 |92 |75 |52 |47 |467 645
XapKiBChKa 38 |50 |65 |65 |52 |37 |41 |348 549
XMenbHUIbKA 47 160 |80 |90 |75 |52 |44 |448 625
Yepkacbka 40 |53 |70 |71 |59 |41 |39 |373 549
YepHiBellbka 57 |72 |91 196 |73 |56 |44 |489 660
Ioaiccs
BonuHcbKa 44 | 57 | 78 | 84 | 76 | 52 | 44 | 435 621
JKuromupceka 44 | 56 | 74 | 84 | 75 | 52 | 43 | 428 614
3akaprarcbka 61 | 79 | 108 | 99 | 87 | 70 | 73 | 577 922
IBano-®paHKiBChbKa 56 | 80 | 103 109 | 85 | 57 | 45 | 535 701
JIbBiBCHKA 52 | 76 | 97 | 107 | 88 | 62 | 52 | 534 738
PiBHeHCBKA 44 | 57 | 77 | 84 | 76 | 52 | 44 | 434 618
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IHonpaBouHni koedinientu (K) 3aexxH0 Bi

Tabnuys 9

TPAHYJIOMETPHYHOI0 CKJIAY IPYHTY i PiBHS MiAIPYHTOBHUX BOJ

. I'mubuna 3ansranHs NATPYHTOBUX BOJ, M
['panynomeTpudyHuUil CKJIa IPyHTY
3-4 2-3 1-2
JlerkocyrnmHkoBUi 1,00 0,86 0,66
CepeaHbOCYTIIMHKOBUI 0,96 0,84 0,62
BaxkoCcyrfiMHKOBUM 1 TIIMHUCTUHM 0,90 0,77 0,60
Tabnuys 10

3ajiesKHICTh HAAXOAKEHHS BOJIOTH B KOPEHEeBMiCHUIA Iap IPYHTY BijJ rpaHyJio-

METPUYHOrO CKJIaay I

YHTY i IIMOMHM 3aJ1ATaHHs MATPYHTOBHUX BOJ, M3/ra

[pyHTH ['muOuHa 3ansraHHs MiIrPyHTOBUX BOJ, M
1,0-1,5 1,5-2,0 2,0-3,0

Cymimadi Jerki 600-1000 - -
CyrnuHUCTI JIeTKi 700-1200 500-1000 -
cepesiHi 900-1500 600-1200 -

BaXKKi 1200-2000 800-1500 400-1000

['muHUCTI 1500-3000 1000-2000 500-1500

[Tommpenum po3paxyHok /MY 3a koedilieHTaMH CyMapHOIO

BojocTiOkMBaHHS (Kp) Ta TpaHcmipamiiitnumu koedinientamu (7K). Jnsa uporo
BUKOPHUCTOBYIOTH Taki (GOPMYIIH:

Ke

ﬂMy: 100 x W Ta ﬂMy: 100 x W

TK

ne, /[MY — y nepuioMy BUINAJKY ypOKalHICTh TOCMOAAPCHKO-1IIHHOI YaCTUHU

BpOkaro abo 3arajibHOi OiomMacH, 1/ra, a B Ipyromy — ypokalHICTh
a0COJIFOTHO CyXOi O1l0omMacH, 11/Ta;

W — pecypcu AOCTYITHOT pOCIMHAM BOJIOTH B MM a00 B IHIIUX OJJMHULIAX
BUMIpY BIAMOBIAHO O OAUHUIL BUMipy KB;

TK — tpancnipaniiHui KoeirieHT;

K6 — xoedilieHT CcyMapHOro BOJOCIOXKHBAHHSA, MM/U, T/, M/I
BIIMOBIAHO JO OJWHUIL BUMIpY K6 MOTpIOHO MNEpeBOIUTH 1
pecypcH BOJIOTH.

Koediuient Bonocnoxxuanus (K6) € crienuiuHOI0 XapaKTEPUCTUKOIO KOXKHOT
CUIBCHKOTOCIIOIAPCHKOT KYJIBTYPH 1 MOKA3ye, sIKa KUIbKICTh BOJIOTH BUTPAYA€THCS Ha
(dbopmyBaHHS OJUHULI CyX0i 610Macu. YuM HUKYUM piBEHb arpOTEXHIKU 1 POJIFOUOCTI
IPYHTY, TUM BUIIUI KoedilieHT BogoBuKopuctanHs. KoedimieHT BoJOBUKOpUCTAHHS
OCHOBHHUX CLTBCHKOTOCIIOAAPCHKUX KYJIBTYp HaBe[eHo B Ta0mui 10.

3a mepeBeleHHS aOCOJIIOTHO CyXOi Macd Ha CTaHJApPTHY BOJIOTICTh
KOPUCTYIOTBCS TAKOIO (POPMYJIOH0:

ﬂMy['OCH = M
(100-w)xa
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Tabmung 11

Koedinientu Bogocno:xxkuBanus (Ke¢) nojiboBUX KyJabTYp,
MM/11 (y3arajbHeHi JaHi)

Pik 3a xapakTepoMm 3BOJIOKEHOCTI

Kynberypa = = =

BOJIOTHIA cepenHin MOCYIUTUBHM
O3uMa nuIeHuIs 350-450 450-500 500-525
O3ume XUTO 400-425 425-450 450-550
Spa nueHuis 400-435 435-465 465-500
Saminb 375-425 435-500 500-530
Ogec 435-480 480-530 530-590
Kykypynza — 3epHo 250-275 275-300 300-325
- CHJIOC 80-90 90-95 95-105
I{yxpoBi Oypsiku 80-100 100-120 120-140
Buxko-osec 100-110 110-120 120-130
baratopiuni TpaBu (CiHO) 500-550 550-600 600-700
JIvoH (conomKka + HaCiHHS) 240-250 250-300 300-370
Konomi (comomka) 520-530 530-600 600-650
bamtanHi KynbTypu 100-170 170-200 200-220
ITpoco 220-250 250-270 270-290
['peuxa 350-400 400-450 450-500

Ilpuknad po3paxynky

Pozpaxysatu JIMVY sporo ssumento copry Merenuns y dactiBcbkoMy paiioHi
KwuiBcbkoi 00acTi, SKIIO MepioJl BereTalii TpuBae Bix 15 kBiTHS g0 15 numHs
(yMoBH Ti cami, 3a akuX po3paxoByBanu [1VY).

3 arpomeTeopoJIoriyHoro oBigHuKa no KuiBchbkii o6nacTi Ai3HaeMocs, LI0
piYHa KUIBKICTh OMaJliB y paloHi cTaHOBUTH 560 MM 1 pO3MOAUISIETHCS Yy MEPIOA
BereTallii SYMEHIO 3a MICSIIMH TaK: KBITeHb — 38 MM, TpaBeHb — 58, uepBeHb — 73,
auneHs 77 mMm. Y pik mporpamMyBaHHs BpOXKalo Ha 4ac CiBOM y METpOBOMY mIapi
IPYHTY 3alacu JOCTYIHOI pociauHaM Bosiord ctaHoBuin 190 mm. 3a GaraTopiyHUMHU
JaHUMH, Ha KiHEllb BereTaili B IpyHTI 3anumaerscs 60 MM A0CTymHOI BOJIOTH. 3
MIATPYHTOBUMHU BoJIaMH Hafiiae 80 MM BoIH.

Po3paxoByeMo MOKJIMBI pecypcu JOCTYITHOT pOCIIMHAM BOJIU:

- 33 CepeIHbOI0 0araToOPIYHOI0 KUIBKICTIO OTIAiB:

W = Wpyp X Kpp=560 % 0,70 =392 mm;

- 3a OaJIaHCOBUM PIBHSHHSM Y PIK IPOrpaMyBaHHs ypOXKalo:

W =Wrz+ Wso < Kpo+ Wrg— Wk;
Wso = 38;()15 +58+73 + 77;115 =187 mm;

W =190+ 187 x 0,8 + 80 — 60 = 360 mm.

Po3paxoByeMo yposkaiiHicTh abcontoTHO cyxoi 6iomacu npu 7K 400:

— 3a cepeIHLOPiuHMMH pecypcamu Bosoru: JMY =

— 3a pecypcaMu BOJIOTH y PIK IPOrpaMyBaHHS:

JIMY =

392x100 —
400

360x100 — 90 u/ra.

400

98 1/ra;
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Jlami po3paxoByeMo ypokaitHicTh 3epHa (/MY ) crangaptHoi Bosiorocti 14%,
K 13a po3paxyHky I1V:
JAMY o= 8x1x100 =54 26 1y/ra;
(100 —14)-2,1
TIMYVy = _90x1x100 =49 83 1y/ra
(100-14)-2,1
OTxe, 3a BHCOKOI KyJIbTYpU 3eMJIEpOOCTBa cepelHsl OaraTopiuHa KUIBKICTb
onaniB y dacriBcbkoMy pailioH1 AOCTaTHS AJisi BUPOIIYBAHHS BPOXKAiB 1HTEHCUBHHUX
COpPTIB sIporo suMmeHio 54 1/ra, To6To 100 3acBoroBatu moHaa 2% AP (60
ypoxaiiHicTs nipu KK ®AP 2% nopiBatoe 52,5 1/ra). 3a ymoBaMu, 110 CKJIAJIKCS 13
3BOJIO’KEHHSIM Y PIiK ITpOrpaMyBaHHs, ypOoKailHICTh Ma€ nocsart 49,8 u/ra.
3asdanns ona camocmiinoi podomu
3asdanna 1. PozpaxyBatu JMY kapromuii, SKIIO B yMOBax JAEpHOBO-
MIA30JIUCTUX TPYHTIB UepHIriBCbKOi 00JacTi 3amacu MpOAYKTUBHOI BOJIOTH TEpen
caJiHHAM CTaHOBJATH 191 MM, a 3a nepioa Beretaiii Bunajae 170 MM omnasis.
3aedanna_ 2. PozpaxyBatu JIMY 111 OCHOBHUX CLIbCBKOTOCIOJAPCHKUX
KyJIbTyp MuKoaiBcbkoi 00J1acTi 3a JOCTYIMHUMHU PECypCaMH BOJIOTH, SIKIIO 3aIlacu
MPOJYKTUBHOI BOJIOTM B METPOBOMY LIapi I'PYHTY Ha Mepioj CiBOM sIpUX paHHIX
KyabTyp Ui 30HM Cteny ctaHoBUTH 100-130 MM, JIs MI3HIX SIpUX KYJIbTYp —
60-100 mMm. [Ins o3uMuX KyJdbTyp Ta OaraTOpIYHMX TpaB Ha Yac BIIHOBIEHHS
Beretanii — 130-150 MM, a 11t 03UMHX IO YOpHOMY mapy — 160 MM.

Tabnuys 12
Po3zpaxynoxk IMY 3a pecypcamu BOJIOTH
No Kynprypa
3/ Iloka3HUKH MIICHALS | KYKY- COHSI-
o3uMa pyl3a | IIHUK
1. | TpuBaicTh BereTaIiiHOro Nepioay
2. | IpyHTOBI 3amacu JOCTYIHOI pOCIMHAM BOJIOTH B
METPOBOMY IlIapi IPYHTY Ha yac CiBOU ApUX
KyJbTYyp 200 Ha Yac BECHSHOTO BIIPOCTAHHS
03UMUX KYJIbTYp 1 OaraTopiyHux TpaB (Wr3), MM
3. | Onaaum 3a Beretaitito (Wgo), MM
4. | Koedinient kopucHocti onaaiB (Kgo), %

5. | KinbKicTh BOJM y IPYHTI, 11O 3aJIUILIAETHCS B
HbOMY Ha yac 30upanHs KynbTypu (W), MM

6. | Pecypcu noctynHoi pociauHam Bosioru (W), MM

7. | CoiBBIZHOIIEHHS OCHOBHOI Ta MOOIYHOT
IPOAYKITIT

8. | Koedimient cymapuoro BogocnoxuBants (Kg),
MM/11

9. | AMY 3aranpHO1 OloMacwH, 1/ra

10. | IMY ocHOBHO{ MpOyKIIii 382 CTAaHAAPTHOT
BosiorocTti (JIMVYrocn), 1/ra
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IIpakTuune 3anaTTs Ne 5
Tema: Po3paxyHOK JiliCHO MOKJIMBOI YPOKAMHOCTI 32 TEIVIOBUMH pPecypcamMmu

VYpoxalHICTh 3alporpaMOBaHUX IOCIBIB JIMITYETbCS HECTAyel0 He JIMIIe
BOJIOTH, a ¥ Teruta. [{i 1Ba YMHHUKH XKUTTEAISUIBHOCTI POCIMH TICHO OB’ sS3aH1 MiXk
co0oro. OUIHIOIOYM KIIMAaTUYHO MOJXKJIMBI  Bpokai, OakaHO BpaxoBYBaTu
B32€MO3B’ 30K 1IMX (haKTOPIB.

VYci  kuTTeBl  QyHKUII POCTUHU BiAOYBalOThCS 32 TMEBHOIO PEXKUMY
TemiiepaTyp. TeraoBy XapaKTepUCTUKY MICLIEBOCTI YMOBHO XapaKTEPHU3YIOTh CyMOIO
aKTUBHMX 1 €epeKTUBHUX Temneparyp. TemmnepaTypu, 3a SKUX aKTUBHO BiZOYBarOThCS
MPOIECH  KUTTEAISUIBHOCTI  POCIWHM, Ha3WBalOTh  (DI310JIOTIYHO  AKTUBHUMHU.
Temneparypu, HIK4Ye SKUX I[I TPOLECH MPAKTUYHO HEMOMITHI, Ha3UBaIOTh
¢131070r1yHUM MIHIMyMOM abo HyneMm. CymMy akTUBHHUX TEMIIEpaTyp BH3HAYaIOTh,
IUTIOCYIOYM CepeHbOA000BI TeMIEepaTypu 3a Ti AaTH, KOJM BOHA MEpEeBUIyBaJa
O10JIOT1YHUI HYJIb, TOOTO II€ CyMa IUTIOCOBHX CEpPeAHLOAO0O0BHUX TeMIlepaTyp 3a
nepioa MK TOYKAMHU TEPETHHY MPsIMOi O10JIOTIYHOTO HYJS KYJIBTYPH 3 KPHUBOIO
rpadika pi4YHOTro X0/ly TeMIEPATYp MOHAJ O10JOTTYHUNA MIHIMYM.

TemnepatypHuil peskuM MICIIEBOCTI 3yMOBIIOETHCS 11 pajllalliitHUM OalaHCOM 1
3aJIeKUTh Bl reorpadivyHoi MIMPOTH, HAMPSMKY 1 KPYTOCTI CXHWIY, TPHUBAJIOCTI
CBITJIOBOTO JIHS, KUIBKOCTI OMAaIB, adb0e10 MOBEpXHI Ta 1HIIMX (HAKTOPIB.

TermoBuii pexuM y MOJbOBUX YMOBAX MiJJIA€ThCA aKTUBHOMY PETyJIOBaHHIO
MEHIIIE HDK PEXKHM BOJIOTH, 1 B 0ararboxX BHUMaJKaX € JIMITYIOUUM (HaKTOpPOM
ypoXaHOoCTi. B 1poMy pa3i po3paxyHOK MIMCHO MOMJIMBOI YPOXKaWHOCTI CHiA
MIPOBOJIUTH 32 pecypcamu Teruia. Po3paxyHoK ypoxalHOCTI 3 ypaXyBaHHSAM PECYypCiB
Teruia 3A1MCHIOITh pi3HUMH MeTonamu. OnuH 13 HuX 3anpononysas J.I.1amko 3a
oloxmimatuuauM noreHiiaaom (bKII), onepxkanum I1.1.KonockoBum.

JIMY = pxBKII,
ne, IMY — nificHo MoxJiuBa (KJIIMaTUYHO 3a0€3MeueHa) ypoKaHICTh, T/Ta;

[ — KoedilieHT, aKui 3a O010KJIIMATUYHOTO NOTeHHiany B 1 0anm mpakTHYHO
nopiBHIoe koediumienty BukopucTanHsi ®AP mociBom abo 1 T ypoxaro
3epHa Ha KOXHUH B1JICOTOK 3acBoeHH DAP;

BHKII — 6loxiIiMaTHYHMI OTEHITIa, OaliB.

BKIT po3paxoByioTs 3a hopmyioro: BKII = K3p x 2 >10°C
1000°

ne, Ksp — KoeilieHT 3BOJIOKCHHS;
Yt > 10°C - cyma cepenubonoboBux temneparyp Buine 10°C 3a mepiox
BereTallii KyJabTypH;
1000° — cyma cepelHbOA000BUX TEMIEpaTyp Ha MIBHIYHIN MeX1 3eMIIepOOCTBa.
KoedirieHT 3BOI0KEHHS pO3Pax0OBYIOTh 32 (OPMYJIOIO:

K = 0250
R

ne, W— 3anacu JOCTYITHOI pOCIIMHAM BOJIOTH, MM;
R — papmianiiiauii 6ananc 3a nepion Bereraii, kJx/cm?,
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CnocoboM BuzHaueHHs JIMY, 1m0 BpaxoBye B3a€EMO3B’S30K JaHUX
KJIIMAaTUYHUX YHWHHUKIB BBa)XalOTh BHU3HAYEHHS BPOXKAl0 3a T1IPOTEPMIYHUM
nokazHukoM (/' TT1). 3rigHo 3 popmynow A. M. PsbunkoBa, HOoro BU3HaA4arOTh TakK:

I'TIT = T «4.19,

36xR
ne, I'TII — rinpoTepMiyHUN OKA3HUK, OaliB;
W — 3anacu npOJyKTUBHOI BOJIOTH, MM;
Tv — nepioj BereTallii, 1eKa;
36 — KUIBKICTb JI€Ka]l Ha PIK;
R — cymapnwuii pagianiiiauii 6ananc (OAP) 3a nepion Bereranii, kJ{x/cm?;
4,19 — koedimieHT s BpaxyBaHHSA CIHIBBIJHOIIEHHS MDK KaJoOpisiMU 1
THKOYIISIMH.

JIMY = 22 I'TIT - 10.

Takum  9uHOM, TIiZPOTEPMIYHMII TIOKAa3HWK  JIO3BOJIIE  BPaXOBYBATH
BOJIOr03a0€3MeYeHICTh 1 HAAXOIKEHHSI TeIlIa, OB’ A3aHi 3 paJlalliiHUM OaJaHCOM.

Ilpuknad po3paxynky
Po3paxyBatu kiimMaThyHO 3a0e3mneudeHy ypoxaiHicte (JMY), daxmo cyma
temriepatyp Bumie 10°C Ha mporpamoBaHomy moisi 2500°, pamgiauiiinuii 6ananc 95
kJ/cM?, pecypcH Bostors — 380 MM.

BKIT= 0,25 x 380 %250 =2 5 Qaia;

95 1000
JIMY (K3Y) npu KKJI ®AP 2% =2+2,5=51/ra
Po3paxyHok  JIHCHO MOXJIMBOiI  ypoXaWHOCTI B  pa3l  0OMEXKEHOro
Terio3abe3neyeHHs: MOKHa BECTH 3a TIApOTepMIYHUM mokazHukoM (I'T11),
3anpornoHoBaHuM A.M.Ps6unkoBuM:

JIMY =22 x11x380 4419 — 10 = 102,66 w/ra.

36x95
Jlani po3paxyHKH YpOKalHOCTI OCHOBHO1 1 MOOIYHOI MPOAYKIli MPOBOASTH
TaK, sIK OIIMCAHO 3a BU3HAUCHH: [1V.

3asdanns ona camocmiinoi podomu

3aedanna 1. Po3paxyBaTu KJIIMaTHYHO 3a0e3rneueHy BpoxalHICTh (JMY),
AKIIO BeTeTaliliHuil mepiojl 3amporpaMoBaHOTO MOCIBY IYKPOBHX OYpSKiB Y
[TonTaBCchkiit o6nacTi BkmMovae 13  gekad, 3amackd MPOAYKTUBHOI BOJIOTH
ctaHoBIsATh 370 MM, a cymapHuUW panmialiiHuil OajlaHCc 3a TMepioj Bereraii
110 xJIx/cm?.

3aedanna_ 2. Po3paxyBaTu KJIIMaTHYHO 3a0e3reueHy BpoxaWHIicTh (JMY),
Ko cymMa edexktuBHUX TemriepaTyp (> 5°C) nmns 03uUMOi MIIEHHUI 32 BEreTallilo
ctaHoBUTH 2100°, a 3amacu NpOAYKTUBHOT BOJIOTH B IpyHTI 150 MMm.

3aedanna 3. PospaxyBatu /MY niis OCHOBHHX CLIBCHKOTOCIOAAPCHKUX
KyJabTyp MukonaiBcbkoi o0OnacTi 3a  OlOKIIMATUYHUM  MOTEHLIAJOM  Ta
TIIPOTEPMIYHUM TMOKAa3HUKOM, SIKIIO 3aMacd MPOJYKTUBHOI BOJOTM B METPOBOMY
mapi rpyHty ctaHoBiaTh 130-160 MM. OTpumani gaHi 3aHecTd A0 Tadmuii 12.
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Tabnuys 13
Po3paxynoxk IMY 3a BKII ta I'TII
Kynprypa
No -
3/ [ToxazHukmu E;HL; KYKY- | COHs-
ospna | PYA3? | UHHK
1. | TpuBanicTh BereTaliiiHOro Nepioay, AeKa

2. | IpyHTOBI 3amacu JOCTYIHOI pOCIMHAM BOJIOTH B
METPOBOMY IIIapi IPYHTY Ha yac CiBOU ApUX
KyJbTyp 200 Ha yac BECHSHOTO BIIPOCTaHHS
O3MMHUX KyJIbTYp i 6araropiuaux tpaB (Wrs3), MM

3. | Onaawm 3a Beretanito (Wgo), MM

4. | Koedimient kopucHocti onaais (Kgo), %

5. | KiibkicTh BOJIU y TPYHTI, 1O 3aJIMIIAETHCS B
HbOMY Ha yac 30upanHs KynbTypu (W), MM

6. | Pecypcu noctynnoi pocnuaam Bojord (W), mm

7. | Pagiauiiinuii 6ananc (R), kJhx/cm?

8. | I'imporepmiunuii norenuian (I'TII), 6anis

9. | AMY 3arampHOi OioMacH, 11/Ta

10. | CniBBiAHOLIEHHS ~ OCHOBHOI ~ Ta  MOOIYHOT

IPOAYKITIT

11. | AMY 3a ctangapTHOi BOJIOTOCTI, 11/Ta

- ocHOBHO1 npoaykii (IMVYo)

- no614yHOoi nmpoaykuii (AMVYn)

12. | Koedimient 3acBoenns ®AP mociBamu (Kdap),
%

13. | Yt>10°C, Yt>5°C

14. | KoedimieHT 3BosoxxenHs (K3B)

15. | Bioknimatuunuit norenuian (bKIT), 6anis
16. | Koediient f3

17. | AMY 3aranpHoi 610oMacw, 11/Ta

18. | AMY 3a ctangapTHOi BOJIOTOCTI, 11/Ta

- ocHOBHO1 npoaykiii (JIMYo)

- no614yHOoi mpoaykuii (AMVYn)

IIpakTuune 3aHaTTs Ne 6
Tema: Po3paxyHOK JiliCHO MOKJIMBOI YPOKAMHOCTI 32 AIKICHOI0 OLIHKOI I'PYHTIB

MeTton po3paxyHKy JIMCHO MOXKJIMBOTO ypoxato ([//MY) 3a AKIiCHOIO OLIIHKOIO
IPYHTIB mepeadavae po3poOKy mikaau OoHITyBaHHsA. BOHiITYyBaHHSI I'PYHTIB — 1€
MOPIBHsUIbHA OI[IHKA POJIOYOCTI IPYHTY 3a CYy4acHOro PpIBHS IHTEHCHBHOCTI
BUPOOHHUIITBA, 0a3yeTbcs Ha OaraTOpPIYHIA ypOKaHOCTI CUIbCHKOTOCIOIAPChKUX
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KyJIbTYyp 1 OO’€KTMBHHMX BJIACTMBOCTSIX CaMHUX IPYHTIB. YPOXKaWHICTh KYyJIbTYypH
MIABULIYETbCS B MIpy HAOMIKEHHA AarpoXiMiYHHUX [OKa3HUKIB TIPYHTY JO
ontuMaibHux (pH, BMicT rymycy, pyxomux popm ¢ocdopy 1 katito TOIIo).

Po3paxyHok JIMCHO MOXIMBOrO ypoxaio ([JMY) 3a poaiodicTio TIPyHTY
MIPOBOJISITH 32 OPMYJIOIO:

ﬂM V=5 x H b,
ne, b — OoHiTeT rpyHTy, 6a;
L[5 — yposkaiiHa 11iHa Oajna IpyHTy, 11/0ai.

Cepennbo3BakeHUH 3a 00JacTIMU OOHITET I'PYHTY BHM3HAYAETHCS HAYKOBO-
JIOCIIAHUMU YCTaHOBaMU. BiH BpaxoBye HasIBHICTH 1 CIIBBIIHOILLIEHHS B IPYHTOBOMY
MOKPUBI TIET UM 1HIIIOT 00JIACTI PI3HUX THUIMIB 1 BUJIIB IPYHTIB (Tabm. 15, 16).

[iny ogHoro 6ana OOHITETY 3a YPOKalHICTIO BU3HAYAIOTH 3a KYJIbTypaMH abo
rpynamMu KyJabTyp BiIMoBigHO 10 npupoanux 30H ([lomices, Jlicocten, Cten) 1 BoHa €
3arajgbHOOOMacHO (Tabun. 14). KonkpeTHuiél OOHITET puULII MOXHa OJEpKaTh 3a
JTaHUMH OOHITETIB IPYHTIB TOCIOIapCTBA.

Tabnuys 14
Iina 1 6aJia 32 IPYHTOBO-KJIIMATHYHUMH 30HAMM Y KpaiHu, 1/ra
Cepenns
KynbTypa [omices | Jlicocren | Cren | Ykpaina | MukonaiBcbka
00J1acTh

3epHoBi (0€3 KYKYpYI3H) 0,35 0,36 0,34 0,34 0,38
O3uMa niIeHuIs 0,36 0,38 0,35 0,36 0,42
Spuii sUMiHb, OBEC 0,32
Kykypynza - 3epHo 0,36 0,40 0,50 0,42 0,44

- CHJIOC 2,6 2.4 2,2 2.4 2,8
I"opox 0,24 0,26 0,25 0,25 0,26
I'peuka 0,13 0,16 0,14 0,14
CoHSAIIHUK - 0,20 0,21 0,21 0,21
Kapromis 2,00 1,50 - 1,80
[{ykpoBi Oypsiku 2,25 2,40 2,15 2,20 2,8
KopMmoBi Oypsiku 4,2 4.0 3,2 3,9 3,8
JIboH 0,10 0,12 - 0,10
baraTopiuHi TpaBu

o 0,80
MUHYJIHX POKIB (CiHO)
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Tabnuys 15
BoHiTeT IPyHTIB 32 OCHOBHUMH CLIBCHKOTIOCIOAAPCHKMMH KYJIbTYPaMHU
1o o0JacTaX i 30Hax YKpainu, 0aj

AMiHICTpaTUBHA 00J1aCTh, . o, =l = 5 _ g <
sElEg 282 588 |2 | =
=gl ggE g |72 S
Ykpaina 60 62 61 61 62 63 70 48
Cren 59 64 62 56 58 - 71 -
Jlyranceka 48 51 54 44 - - 66 -
JIHinponeTpoBCchKa 61 64 61 52 58 - 78 -
JloHenpka 59 63 58 51 - - 79 -
3anopi3bka 58 62 59 55 - - 64 -
KipoBorpazacrka 72 74 70 67 64 2 78 -
AP Kpum 57 66 61 75 - - 69 -
MukoJaiBcbka 58 63 62 51 54 - 65 -
Opnecbka 60 66 65 56 55 - 79 -
XepCOHChKa 59 66 66 54 - - 57 -
Jlicocten 68 66 66 66 66 65 68 43
Binnunpka 72 70 66 72 70 - 57 -
KwuiBcbka 61 63 63 77 72 62 - 45
IlonTaBcbka 65 66 67 64 65 - 73 -
CyMchbKa 56 59 61 58 55 64 57 45
TepHoninbchbka 75 67 67 - 79 68 - -
XapKiBChKa 59 61 64 47 55 - 74 -
XMeJIbHUIbKA 65 65 66 - 65 - - -
Yepkacbka 80 80 78 76 73 - - -
YepHiBellbka 76 71 69 73 79 74 - 38
Iouaices 47 48 49 60 61 62 - 49
BonuHcbKa 47 47 48 - 63 67 - 54
Kuromupceka 40 42 45 - 55 58 - 39
3akaprarcbka 47 61 55 51 - 40 - -
IBano-®DpaHKiBChbKa 54 46 46 57 64 44 - 40
JIbBiBCHKA 47 47 47 - 64 57 - 68
PiBHeHCBKa 57 57 56 - 70 63 - 52
YepHiriBcbka 48 50 53 73 59 72 - 44
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Tabnuys 16
Bonirer pini agmMiHicTpaTUBHUX paiioHiB MukoJ1aiBcbKoi 00J1acTi, 0aJ1iB
AIMIHICTpaTUBHI ban
parioHu oorap 3pOLLEHHS cepesiHin

ApOy3uHCHKUHT 56 - 56
bamtancekuit 55 80 58
bepeszancpkuii 54 - 54
bepesHeryBaTCchKuit 56 82 58
bparcbkuii 56 - 56
BecenuniBchkuii 59 - 59
BosHecenchbkuii 54 81 57
BpaniiBcbkuii 56 - 56
JloMaHIBChKHI 54 81 54
€ra"enpKuii 55 - 55
JKoBTHEBUI 55 79 61
KazankiBchkmit 55 - 55
KpuBoosepcrkuil 63 - 63
MuKkoJ1aiBCbKH M 56 83 60
HoBoOy3bkuit 56 83 56
HoBoonecvkuit 54 78 56
OuakiBChKHUI 52 78 54
IlepBoMaiicbKHil 57 85 59
CHIrypiBChbKUM 56 80 65

I1o obaacTi 56 80 58

IIpakTuune 3anaTTs Ne 7
Tema: BusHayeHHsI BHUPOOHMYOI YPOKANHOCTI

BupoOHuua ypoxkaiiHicTh — 11 Taka ypOXKaNUHICTh, SIKY IJIAHYETbCS TOCATTH Yy
KOHKPETHUX yMOBaxX BHUPOLIYBaHHSA 1 JJIA JIOCATHEHHS $KOi pO3pOOJISEThCS
TEXHOJIOTIYHMH KOMIUIEKC Ii BeNMYMHY BHM3HAYalOTh, BUXOASYU 3 IOTPed Yy
BIIMOBIAHINA MPOAYKIli, MPUPOJHUX PECYPCIB 1 TOCTIOAAPCHKUX MOMKIMBOCTEH. Jliis
BU3HAUYCHHS V3 TNOTpIOHO WpoaHaIi3yBaTH ypOXKANHICTh PEKOMEHJIOBAHUX 1
MEPCHEeKTUBHUX COPTIB Ta TIOPHIIB, IO JOCITHYTO B TEPEIOBUX TOCIOJAPCTBAX,
COPTOBUIIPOOYBAJIbHUX CTAHIIAX, HAYKOBUX YyCTaHOBaX, 1 3poOUTH BUOIp
HaWUMPUAATHILIOTO ISl BUPILIEHHS MOCTaBJICHUX 3aBJaHb y IaHUX YMOBaX.

3a JaHUMU JMHAMIKA TYCTOTH CTOSIHHA POCJIMH YIPOJOBX Bererarlii,
CTPYKTYPH POCIMH BU3HAYAIOTh MOKJIMBI 3HaYEHHSI OCHOBHUX CKJIaJIOBUX €JIEMEHTIB
CTPYKTYPH BPO>Kal0 Ta POCIIHH 132 HUIMHU BU3HAYaIOTh MOKIIUBY YPOXKAHHICTb COPTY.
Hanpuknan, ans 3epHOBUX KYJbTYp BUKOPUCTOBYIOTH (POpPMYyIly, 3alpONOHOBAaHY
M.C.CaBuupkum:
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yB = P><K><3><A,
1000

ne, ¥z — ypoxkaiHiCTh (BUpOOHWYA) 3epHa, 11/Ta;

P — xinbKicTh pocnuH Ha 1 M? Ha nepiof 36MpaHHs, IT.;

K — xoediiieHT NpoAYKTUBHOT KYIIIMCTOCTI POCIIUH;

3 — KUIBKICTh 3€peH y KoJoci (CyUBITT1), IIT.;

A —wmaca 1000 3epem, T.

Ha ¢oni onTumanbHOro KOMIUIEKCY arpoTeXHIYHUX 3aXOIB BUPIIIATbHUMA
BIUIUB Ha MOBHOTY BUKOPHUCTaHHS MPHUPOJHUX YMHHUKIB YpPOKAWMHOCTI MA€ PEKUM
’KUBJICHHS, a B MOJIMBHUX YMOBaX — PEXKHUM 3polleHHs. Buxoasuun 3 OaraTopiuHHX
nocnimpkeHb Jlep:kaBHoi ycTaHOBU «MUKOJAiBChKa JIep)KaBHA CLUILChKOIOCTIOapChKa
JIociiiHa cTaHIis» [HcTuUTyTy 3pomryBaHoro rocnogapctBa HAAH VYkpainw,
MOXJIMBO  BHM3HAUUTH TOpHUOIU3HY CTPYKTYypy (4acTtky) ydacTti (akTopiB
iHTeHcUIKalli B MPUPOCTI BPOXKAIO TMOPIBHAHO 3 MPUPOAHOIO POAIOYICTIO Ha
OorapHMX Ta 3polIyBaIbHUX 3eMIsiX (Tabu. 17).

VY OorapHux ymoBax, J¢ JIMITYIOUMM YUHHUKOM € BOJa, MOTPIOHO IOCATTH
piBHa /MY 1 Bu3HauuTH V3, BUXOAAUM 3 POAIOYOCTI IPYHTY, HAABHOCTI Yy
rocrnofapcTBi  J0OpUB Ta IHIIMX YUHHUKIB PECypcHOro (MaTepialbHOrO)
3a0e3nedeHHs ypoxaHoCTi. Po3paxyHOK mpoOBOASTH 32 TaKOIO (POPMYIIOIO:

V=5 x5+ KoOo + KyOwy + ... + KnOp
ne, Vg — BUpoOHHYA YpOKalHICTh KYJIbTYpPH, 11/Ta;

b — Gan GoHiTeTy IPYHTY;

L[5 — ypoxaiiHa 11iHa 0ana IpyHTy, II;

Ko, Ky, K7 — BIINIOBIIHO KUTBKICTh OpraHiuHMX (T/ra) 1 MiHEpaJIbHUX HOOpHUB
(u/ra) Ta 1HIKX 3ac001B, IO BUILISIOTHCS JJII BUPOILYBAaHHS KYJIbTYPH;

Oo, Oy, Op — BIINOBIAHO OKYMHICTH 1 T opraniyHux, 1 1 30alaHCOBaHUX
MIHEpaJIbHUX JOOpPUB, OJMHHUII KUIBKOCTI 1HIIMX 3aC00IB — MHPUPOCTOM
ypoKato, 1.

Tabnuys 17

Crpykrypa yuacti pakTopiB iHTeHCH(pIKALil B IPUPOCTI BPOKA 3¢PHOBHUX

KYJbTYp (MukoaaiBcbka 00.1.)

borap daxkTopu inTeHcHikamii 3pomeHHst

18% ITonnepe nHUKMN 4%
11% Coprt 10%
10% Cuctema 00poOITKY IPYHTY 2%
23% Cucrema ynoOpeHHs 30%
29% ITorogxi ymoBH 10%
9% B3aeMosis Ta HeBpaxoBaHi (hakToOpH 9%

- PexxuM 3porieHHs 30%

Sxio noOpuB Ta HIIKX 3aC001B JOCTAaTHHO, TO Vp MIaHyIOTh piBHOWO MY 1
IUIsl HE1 pO3paxoBYIOTh HOPMY JOOPUB Ta IHIIUX PECYPCIB.
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B yMoBax 3poliieHHS VY BCTaHOBIIOIOTH HacamIepel, BUXOISYU 3 PECypCiB
nonuBHOI Boau (M) (MM, M3/ra), okynHOCTi 1 M° Boam mpupoctom ypoxkaitaocti (Op),
KOPUCTYIOUUCH (OPMYJIIOIO:

Ve=5h x[lg xK + M xOpg

[lin 3armuiaHoBaHy [JIsi BHUPOIIYBAHHS YpOXKAWHICTH PO3PaxOBYIOTb HOPMH
100pUB Ta HIINX PECYPCIB.

SIK110 MoMMBHA BO/A HE € JIIMITYIOUMM YMHHUKOM (B YMOBaX 3pOUIEHHS ), TO/I
Vp mnanytors 3a I1V, pospaxoBaniii npu KK/ ®AP ne nmwxue 3 %. Ilig 1o
ypoKaliHicTh, ytouneny 3a piusuaam Yp = Kc xI1V, pospaxoByrors HOpmH
n00pUB Ta IHIIUX pecypciB 1 pexkuM 3poineHHS (K¢ — KOeDIIEHT CIPUSTINUBOCTI
NonepeHMKa Ta IHIIUX TPYHTOBUX YMOB KOHKpeTHOro noiist, Kc < 1).

Ilpuknad po3paxynky
PozpaxyBatu V3 siporo siumeHto Ha 1mojii 3 OOHITETOM IpyHTY 60 OamniB micis
ykpoBux OypskiB (K¢ = 1), skio 1iHa 6ana rpyHTy no stumeHio gopisHioe 0,35 11,
nig 1uykpoBi Oypsiku BHeceHo 1o 40 T ruHoro Tta mo 90 kr NPK (2,7 w/ra).
lNocomapcTBo Mae MoxJUBICTH Mif stumidb BHecTH mo 30 kr NPK (0,9 w/ra),
okynHicTh 1 T rHOM0O y micusaii 0,20 u, 1 NPK y micnsanii — 2,3 11, y npsimiit aii — S11.
V=60 x0,35+40 x 0,20 +2,7x23+0,9 x5=39,7 w/ra.
KonTposbHi nutanns 10 moayJs I
«HaykoBi 0CHOBH IPOrpaMyBaHHSI BPOKAaiB Ta PiBHi ypo:KaiiHOCTD)
1. IlnanyBaHHs, MPOTHO3YBAaHHS Ta MPOrpaMyBaHHS BpPOXaiB, JaiiTe BU3HAYEHHS
JaHUX TEPMIHIB.
OcHOBHI 3aB/IaHHSI POTPaMyBaHHS BPOXKaiB.
[TpuHIIMIY TpOrpaMyBaHHS BPOXKaiB CUTbCHKOTOCTIOJAPCHKUX KYJIBTYP.
3HaueHHs Ta eTalu Mpolecy NporpaMmyBaHHS.
OCHOBHI TNPUHUMIIKA TPOrpaMyBaHHS BpOXKAIB 3 YpaxXyBaHHSM €KOJOTTYHUX
0COOJIMBOCTEN PETIOHY Ta €KOHOMIKU MPUPOJOKOPUCTYBAHHS.
PiBH1 BpoxkalHOCTI Ta X BU3HAUYECHHS.
JIiiicCHO-MOXIIMBUH ypOsKail Ta HOTO BUSHAUYEHHS.
SIK BU3BHAUUTH MOTEHUIHHY YPOXKAUHICTH?
. IonsTTs peanbHOi BUpOOHUUOI ypoxkaitHocTi. DopMmyna po3paxyHKYy.
10 CyTbh METOly €KCTIEPTHHUX OIIIHOK.
11. Slx BHU3HAUUTH MPOTHO30BAHY YPOKAMHICTH 3a METOJOM BHPIBHIOBaHHS
TUHAMIYHUX PAIIB?
12. Po3paxyBaTi MpOrHO30BaHy BPOXKAMHICTH 3a JJOMIOMOT'OIO JIIHIHHOT perpecii.
13.OcHOBHI eTanu KOopesiiHO-PErpecuBHOTO MPOrHO3yBaHHS.
14.IIporpamyBaHHsi BpokaiB C/T KyJbTyp 3 BHUKOPUCTAHHSM MOKa3HHUKIB TEIUIO
3a0e3MeyeHHs.
15.Cnoco6u niABUIIEHHS TOTEHLIHHOTO YPOKalo.
16.4xi 3akOoHHM 3eMJIepOOCTBa Ta POCIMHHUIITBA BPaxOBYIOTh IPH IMpOrpamMyBaHHI
BpOXaiB?
17.4xi BUXiAH1 JaHI BPaXOBYIOTh MPU PO3PAXYHKY AIHCHO MOXKIIMBOI YpPOKaiHOCTI
(AMY)?

N ol

0 %0 N o
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MOIYJIb II. Arpo0iosioriyni Ta arpoxiMiuHi OCHOBHM NPOrpaMyBaHHA
IIpakTnune 3anaTTs Ne 8

Tema: IIporpamyBaHHsi (ITOMETPUYHHX TMOKA3HUKIB MiJg 3alJIaHOBaHY
YPO:KaliHiCTh

BaxnuBoio yMmoBoio MakcuMmasibHOro BukopucTaHHs DAP e popmyBanHs y
MOCIBaX ONTUMAJIbHOT IJIOMII JUCTKOBOI moBepxHi. A.O.Huuunoposuu 3a3Havae, 1o
JUISL IIbOTO TOTPiOHO, MO0 TUIONIA JMCTKIB IIBUJKO HapocTana 1 jgocsrama 40-
50 tuc.mM? Ha 1 ra mociBy. 3a GopmyBaHHS Ha OyIb-SKOMY 3 €TaIliB JKUTTS IOCIBY
3aHAJITO BEJMKOI IIONI JUCTKIB P AP MOrinHaeThCs JUCTKAMU BEPXHBOTO SIPYCY, a
JUCTKA HUXKHIX spyciB mnepeOyBalOTb B yMOBax HEJAOCTATHbOI OCBITIEHOCTI,
Mapa3uTyloTh 32 PaxyHOK MPOJYKTIB aCUMUIAILII JIMCTKIB BEpXHBOTO sipycy. B Tux
BUIMAJIKaX, KOJM arpoTeXHIYHUHA (OH BHUCOKMU 1 TIUIOMIA JIMCTKIB JIOCATAE
50-60 Tuc. M> Ha | ra, gajplue MiIBUILEHHS YPOKAMHOCTI OB’ 3aHE 3 BUPIIICHHAM
OUTBII CKIaJHMX, HIK arpOTEXHIYHI, 3aB/IaHb, 30KpeMa, MOB’sI3aHUX 13 MPOCTOPOBUM
PO3MIIIEHHSIM JIMCTKOBOTO amnapaTry pocivH. [luTaHHs Npo MOCIBM SK LUIICHI
CUCTEMHU, ONTHUMAJIbHY IXHIO CTPYKTYpY IyKe BaxkiauBe. JloCHiIKeHHs MOKa3yloTb,
IO 1I€aJIbHUM 33 CTPYKTYPOIO MOXke OyTH MOCIB, Y SIKOMY JHCTKU BEPXHIX SPYCIB
MarTh BEpTHKaJbHE (epekToigHe) abo OJIM3bKEe J0 HHOTO PO3MIIICHHS 1 JOCUTH
nobpe TpoIMmycKae CBITIO B TOBIIMHY (TJIMOMHY) TpPaBOCTOIO, J€ MPOCTOPOBE
OpIEHTYBaHHS JHUCTKIB MOCTYIOBO HAOIMKAETHCS 10 TOPUZOHTAIBHOTO.

OnTUMalIbHOK  BB@XAEThCA Taka IUIONIA JIMCTKIB, 10  3abesneuye
MaKCHUMaJIbHUM Ta3000MiH y mociBl. BoHa 3anexuth Bif BUIY KYJIbTYypH, COPTOBHUX
0c00JIMBOCTEH, IHTeHCUBHOCTI HanxomkeHHs PAP i craHoBUTH 4-6 M%/M2, To6TO 40-
60 M*/ra 3ameXKHO BiJ METU BUPOIIYBaHHS KyJbTYpH. Bilblia BOHa y KyJbTyp i3
MEHIIMMU BUTpaTaMU Ha JAMXaHHS 1 MaJIOl0 IHTEHCUBHICTIO pajiiallii MPUCTOCYBAHHS.

Jlist XapakTepUCTUKU TPUBAIOCTI (POTOCUHTETHMYHOI pOOOTH MOCIBY 3a MEpiojt
Beretanii abo 3a MbK(pa3HUI MepioJ] BUKOPUCTOBYIOTh TaKHMl TOKAa3HUK — SK
dorocunreTnunnii notenmian nocisy (®I1) (m*ra). mmie, ®II 06’eanye nBa
MOKA3HUKU : TUIOUTY JIUCTS 1 9ac iX poOOTH.

Po3paxoBytoTh (OTOCMHTETUUHUM MOTEHIIAM 32 (HOPMYJIOLO:
(L+JL) o, U+ )
2

QI = xT +m.o.,

ne ®I1 — pOTOCMHTETHYHMUI NOTEHIIA, TUC. M>/Taxi0;
J11, JIb, JI5, — nuioma TMCTKIB Ha MOYATKY i B KiHI[ Hepioay, TUC. M*/Ta;
T — TpuBasnicts nepiony, Aio.

CymapHy  MOTYXHICTb  JIMCTKOBOIO  amapary  TOCIBY  XapaKTepu3ye
dborocuntetnunuii moteHmian (PdII). Bin sBase coborwo cymy IUIONI JUCTKOBOT
MOBEPXHI 3a BCl JIHI Bererauii abo sik JoOyTOK cepeHbOi IOl JIMCTKIB Ha | ra 3a
BereTailiro (//cp) Ha KIIBKICTh AHIB aKTUBHOI BereTarii (715).

DI =Jlcp x Th (Mz/l“alei6).
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Koxna onunuusa @I1 3abe3nedye ojepkaHHS MEBHOT KUIBKOCTI OpraHIYHOI
Macu abo0 TOCMOAAPChKO-IIIHHOT YaCTUHU BposKato. J{Jisi pi3HUX KYJIBTYp LSl BEIHMYKUHA
HeonHakoBa. [liipaxyHKH MOKa3yroTh, IO KOXHUN METpP JIMCTKOBOI moBepxHi DI
o3uMoi mmeHuI 3adesneuye 1,5-3,0 r 3epHa, xurta — 1,3-2,5, kykypym3u — 2-3,5 1
3epHa, 13-20 r 3eneHoi macu, ssumeHto — 1,5-3, rpeuxku — 1,2-1,7, ropoxy — 1,5-2,5,
coi — 1,2-2,1 mpoca — 1,3-2,7, kapromm — 8-10 r Oynp0, OypskiB - 10-20
KOPEHEIUIOA1B, TbOHY — 2-3 T COJIOMH.

3a UMM MOKa3HUKOM MOKHa PO3paxyBaTH (POTOCMHTETUYHUMN MOTEHLIAN JJis
3aMporpaMoBaHOi YpOXKaWHOCTI, a 3 MOro JIOMOMOTOI0 — CEPEHI0 Ta MAaKCUMAaJbHY
MJIOLTY JIMCTKOBOI MOBEPXHI MOCIBY:

DII=Y : Mon
ne, @IT — GOTOCUHTETHYHHUI OTEHIIA, MIIH. M2/Tax J1i0;
YV — ypoxaitHicTs, T/Ta;
Mo — npoaykruBHicTs 1 M? nucTkoBOi mosepxui OI1, r/m>,

Skmo @I = Jlcp * T, 10 cepenus tmoma muctkis Jlcp = DII : Ts.
EmMnipy4Ho BCTaHOBIEHO, IO ONTUMAaJbHE HAPOCTAHHA JIMCTKOBOI MOBEPXHI
CIOCTEPIraeThCs TO1, KOJIM MaKCUMaJIbHI ii po3Mipu OUIBII CepeHIX 3a BEreTalliio B
1,83 pasy. 3Biacu MakcumaibHa wioma aucTkis Jlyy = 1,83 xJlcp.

[Toka3HUKOM TPOXOJKEHHS (DOTOCHUHTE3Y € KUIBKICTh IJIACTUYHUX PEYOBHH HA
OJIMHULIIO JIMCTKOBOI MOBEPXHI, 110 iX HarpoMaxye nocis. (UI1D).

UI1d Bu3zHayaroTh 3a HOPMYIIOL0:

Bz _BI
JI, +JI,
e, YII® — yncra npoayKTUBHICTH (GOTOCUHTE3Y, I/M. 11i0;
Bi1, B2 — abGconroTHa cyxa maca Bpojkaro B KiHIII 1 Ha TIOYATKY MEPioy
BH3HAYCHHS

YllD =

BaxnuBo cTBOpIOBaTH CHPUATIMBI YMOBU HE TUIBKM JUIsl (OpMYyBaHHS
010JI0T1YHOTO BPO’Kal0, a ¥ TrocnoAapCchbKO-I[IHHOT Oro YacTuHU, 60 HE BCl YACTUHU
POCIIMHU DPIBHOIIHHI Ta OAHAKOBO BUKOPUCTOBYIOThCS. Il XapaKTepUCTHUKH i€l
BEJIMYMHHU KOPUCTYIOTHCS KOE(PIIIEHTOM rOCMOAapChKOi €()eKTUBHOCTI BPOKAIO:

Krc =20,
yE
ne, Yy — BenuurHa yposkalo OCHOBHO1, TOOTO rOCHOJapChKO-1[IHHOT YaCTUHHU, 1/Ta;
V5 — ypoxkaitHicTh 3aranpHoi 6iomacwu, 1y/ra.

TakuM YHMHOM, OJHMM 13 NUIAXIB JaNbIIOTO MIABUIIEHHS YPOKaMHOCTI
CUTBCHKOTOCIIOAAPCHKUX KYJIBTYpP € 30UIBIICHHS BHUXOAY TOCHOAAPCHKO-IIHHOL i
6ioMacu, TOOTO MIABUIICHHS Koe(illieHTa TOCHOJapPChKOi €(EeKTUBHOCTI BpPOXKAIO.
[lboro MoO’XHa JOCSATTH CENEKI[IMHUM NUIIXOM Ta arpoTeXHIYHUMHU MpUHOMaMHU.
KoedimienT rocnomapcbkoi e(OEKTUBHOCTI BpOXKAal 3HUKYETbCS SAK 3a JTyKe
HU3bKOTO, TaK 13a JOCUTh BUCOKOTO HAarpOMAaJ[KeHHs 3arajibHOi 010MacH il JINCTKOBOI
MOBEPXHI 1 € HAWOUIBIIMM NOpPH SKOMYCh IXHHOMY CEpEIHbOMY 3HaueHHI. Tomy
JOTPUMAHHS ONTUMAJIbHOI T'YCTOTH POCIIHH, 30aJJaHCOBAHOCT1 €IEMEHTIB >KUBJICHHS,
BUKOPUCTAaHHS a30THUX JOOpMB 3a TMepiojJlaMu  Bererauii, 3acTOCYBaHHS
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M03aKOPEHEBUX MIIKUBIIEHb, OOPOTHOA 3 BHIIATAHHSAM, Oyp’siHaMH Ta XBOpoOaMu
CHPUSIIOTH MIABULIEHHIO K/c.

3asdanna 1. Po3paxyBaTu YHUCTY MPOAYKTHUBHICTH (POTOCHHTE3Y COHAIIHUKY,
SKILO IUIONIA IMCTKOBOI MOBEPXHi y (ha3i yTBOPEHHs KOIIMKY cKiana 27,3 Tuc. M?/ra,
y ¢a3i usirinasg — 35,6 Tuc. m>/ra, y ¢asi moHoi crurnocti 16,1 tuc. M*/ra. Bmict
CyXO1 PEYOBUHH Yy POCIMHAX COHSIIHUKY CTAHOBMB Y (pa3y yTBOPEHHS KOIIMKY 24,6
1/ra, y ¢aszy uBitinas — 70,2 1/ra, y ¢aszy noBHoi cturiocti — 125,8 1/ra. TpuamnicTsh
MepioAy YTBOPEHHS KOIIMKY — HBITIHHSA — 22 700W, IBITIHHS —TIOBHA CTUTJICTh —
55 nio.

3aedanna 3. Po3paxyBaTu (HOTOCUHTETUUHHI NOTECHITIA] COHSIITHUKY, SKIIO
IUIONIA IMCTKOBOI OBEPXHi y (a3l yTBOPEHHs KOMMKY cKiana 24,7 tuc. m*/ra, y ¢dasi
uBiTinasg — 33,1 Trc. M?/ra, y ¢asi nmosnoi ctursiocti 114,2 tuc. m*/ra. TpusamicTs
Mepioay YTBOPEHHS KOIIMKY — HBITIHHS — 19 710, BITIHHS —TIOBHA CTUTIIICTh —
51 nobGa.

IIpakTnune 3anaTTs Ne 9

Tema: Po3paxyHOK HOPM BHECEHHS JO00PHMB HA 3alIPOrPaMOBAHUI yPOXKa

3MmiHu B yposkaiiHocTi Ha 50 % 1 OuIblIe 3yMOBIIOIOTHCS 3aCTOCYBaHHSIM
no0puB. TomMy BCTaHOBJIEHHS ONTUMAaJbHOI HOPMH JOOpUB € OJHIEIO 3
HaWBXIMBIIIUX CKJIAJOBUX NpOrpaMmyBaHHs BpokaiB. HempaBuiibHO BCTaHOBIIEHA
HOpPMa MO’KE€ 3HHU3UTH €KOHOMIYHY OKYIHICTh iX a00 MpPU3BECTU 10 HETATUBHOIO
HaACIIIKY.

IcHytOTh pI3HI METOAM BCTAHOBJEHHS ONTUMAJIBHUX HOPM MIHEPAIbHHUX
no6pus. TpuBanuii yac OCHOBHHM METOJIOM OYB J1a00OpaTOPHO-MOJIBOBUHN JocCuia. Y
TaKuX JOCHiaX YCTaHOBIIOBAJIM CEpPeaHI HOPMH JOOpHB 1 O HHUX PO3POOIISIN
MOMPAaBOYHI KOE(QIIEHTH 3aJ€XKHO BIJ BMICTY €JEMEHTIB >KUBJICHHS B IPYHTI,
MONEepPeTHNKA, KHUCJIOTHOCTI TIPYHTOBOTO PO3YUHY, TPaHyJIOMETPUYHOTO CKJIAdy
rpyuty. Llel meTon 3amumiaeTbcsi OJHUM 13 OCHOBHHX 1 JIO LIOTO Yacy, ajie Temep
OuUTbllIE  BUKOPUCTOBYIOTH  PO3PaxyHKOBO-OQJIaHCOBI ~ METOJM  BCTAHOBJICHHS
ONTUMAJIBHUX HOpM J00puB. OCHOBHUMH 3 HHX € PO3paxXyHOK HOPM J00OpHB 3a
BUHOCOM €JIEMEHTIB KHUBJICHHS 3allporpaMOBaHOI0 YPOXKAMHICTIO, 32 BHUHOCOM
€JIEMEHTIB >KMBJICHHS 3allporpaMOBaHUM IPUPOCTOM YpPOKAMHOCTI, BCTAHOBJIEHHS
HOpPMH JOOpHUB 3a OaJIbHOIO OLIHKOI TIPYHTY 1 OKYMHICTIO OAMHHII J0OpUB
MPUPOCTOM YPOKaHOCTI. bajaHCOBI METOIM BPaxOBYIOTh BUHOC €JIEMEHTIB JKHBJICH-
HSl TUIAHOBOIO BPOXAWHICTIO, 3allacu €JIEMEHTIB XUBJEHHS B IPYHTI, KOeQIillI€EHTH
3aCBOEHHS €JIEMEHTIB KUBJICHHS 13 3amaciB IPYHTY, OpsIMOT il 1 MICHAA1i BHECEHUX
OpraHiYHMX Ta MIHEPAIbHUX JIOOPUB, MICISHDKHUBHUX PEIITOK. BueHuMuU po3pobieHo
nporpamu s EOM, 3a sgkuMU BHU3HAYalOTh HaWpalllOHAJbHINII BapiaHTH
BUKOPHUCTaHHS JOOPUB MiJ] KyJIbTYpPHU CIBO3MIHHM B TOCIIOJIAPCTBI Ta B MEKax pailoHy.

[IpoTe BUKOPHUCTOBYIOTH 1II MPOTpaMU JaJIeKO HE B YCIX rocmnogapcrBax. Y
MPaKTHULl MPOTpaMyBaHHS BPOXKaiB IlI€ TIEPEeBaKAIOTh 3BUYAIHI CITOCOOU PO3PaXyHKY
ONTUMAJIBHUX HOPM J00puB. bamaHcoBi MeToAM IPYHTYIOThCS Ha MOPIBHSHHI
BaJJOBOTO BHUHOCY €JIEMEHTIB JKUBJCHHS 3alporpaMOBaHOI0 BpOXKAMHICTIO 3
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MOXJIMBUM BHHOCOM iX 3a paxyHOK 3amaciB €JeMEHTIB JKUBJICHHS B TIPYHTI.
Po3paxyHok BeayTh 3a BIAMOBIAHMMH PIBHSHHSAMHU a00 3a JIOTIYHO-PO3PAXYHKOBUMHU
cxemamu (Tabma. 18).

Tabnuys 18
Jloriuna cxema po3paxyHKy HOPM J100pPUB Ha
3alpOrpaMoOBaHy BPOKaNHICTh

IToka3HuKHU CumBoa N P,0Os K,O
3anporpaMoBaHa BpOXKalHICTb, 11/Ta \%4 50 50 50
[TnToMMiT BUHOC €JICMECHTIB JKHBJICHHS, KI/I] 8 3,2 1,12 2,24
BayioBuii BHHOC  €JIEMEHTIB  >KUBJICHHS B 160 56 112
ypoxaeM, Kr/ra (¥ x 6)
['muGuHa po3paxyHKOBOIO 1Py, CM h 20 20 20
O6’eMHa Maca rpyHTY, I/cm> A 1,25 1,25 1,25
BwmicT enieMeHTIB KUBJICHHS Y TPYHTI, MI/ Ha . 13 10 10
100 r rpyHTY
3anacu eJeMEeHTIB JKUBJIEHHS y TPYHTI, Kr/ra 115 325 250 250
(h xAxm)

Koedimient  BuUKOpHCTaHHS €JIEMEHTIB

Kr3 0,30 0,15 0,25
YKUBJICHHS 3 TPYHTY

byne 3acBoeHO pocivHAMHu 3 TPYHTY, Kr/ra

M 97.5 37.5 62.5
(Ir3xKr3) ’ ’ ’

[ToTpiOHO 3acBoiTH 3 MiHEpaJbHUX JOOPUB,

kr/ra (B — M) J 62,5 18,5 | 49,5

Koedimient  BuUKoOpuCTaHHS €JIEMEHTIB

. Ku 0,60 0,25 0,65
’KUBJICHHS 3 MIHEpaJIbHUX TOOpUB

[ToTpibHO  BHECTM 3  MIHEpPAILHUMHU

noopuBamu, kr/ra (0 : Ku) A 104,2 | 74,0 76,2

i »x po3paxyHKH MOXKHA 3BECTH JIO TAKOT'O PIBHSHHS:
ﬂ = yXG—HmXKm,
KM
ne, /{ — HopMa elieMeHTa KUBJICHHS, KI/Ta;
YV — 3anaHoBaHa ypoKalHICTh, 1/Ta;
6 — TUTOMUN BUHOC €JIEMEHTa >KUBJICHHS | I ypokal0o OCHOBHOI MPOAYKII 3
BpaxyBaHHSM MOOIYHOT, KI/IT;
I3 — TPYHTOBI 3amacu €JIeMEHTa JKMBJICHHS B PO3PaxXyHKOBOMY IlIapi IPYHTY,
Kr/ra;
K3 — xoedillieHT BUKOPUCTAHHS €JIEMEHTa KUBJICHHS 3 IPYHTOBUX 3aracis;
K — xoedimieHT BUKOPUCTaHHS €JIeMEHTA KUBJICHHS 3 MIHEpaJbHUX JOOPUB.
[ pyHTOBi 3anmacu eneMenTa xuBiaeHHS (I113) PO3pPaxoBYIOTh 3a (HOPMYJIIOIO:
II3=h xA4 xn,
ne, h — rambuHa po3paxyHKOBOTO HIapy IPYHTY, CM;
A — 06’ eMHa Maca IpyHTy, I/cM>;
1 — BMICT €JIEMEHTA KUBJICHHs B IpYHTI, MT /100 r rpyHTY.
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[lincraBuBmin 3HaueHHs [Ir3 y monepeaHio (QopMyly, OTPUMAEMO TaKy
hopmyay:
ﬂ: Y><6—h><A><n><Km,
KM
Sku1o0, KpiM MiHEpaIbHUX, IJIAHYETHCSI BHECEHHS] OpPraHIYHUX JIOOPUB, a TAKOX,
AKIIO BPAaXOBYETbCS MICAIIA TOOPHUB, BHECEHUX MHHYJIOTO POKY IiJ MOMNEPEIHIO
KyJbTYpY, TO BiJl BaJIOBOTO BUHOCY €JIEMEHTA KUBJICHHS 3alpOrpPaMOBaHUM YPOKAEM
BIIHIMAIOTh Ty HOTO KUIBKICTb, IO Oy/€ 3aCBOEHA 3 OPraHIYHUX JOOPHUB, a TAKOXK
BHACHIZOK MICHAAIl OpraHi4YHUX 1 MIHEpaJbHUX JOOpUB, [ii MICISDKHUBHUX 1
KOPEHEBUX PEIITOK.
VY npomy pasi popmyiia MaTUMe TaKU BUTJIAL:
ﬂ = Vx6— I3 %Ky = HoCoKo = HonCoKon = AvinKum s
KM
ne, A, V, 6 Il Kr; Ky — 11 %, 0 ¥ y mnonepenHix QgopMmynax Ta JOT1YHO-
PO3paxyHKOBIN cXeMi,;
/o — KUTBbKICTh OpraHiYHUX J0OpUB, T/Ta;
Co — BMICT €JIEMEHTIB >KMBJICHHSI BiJ] OpraHidYHUX J0OpuB (y CEpPeIHbOMY a30Ty
5 kr, pocdopy 2,5, kamito 6 Kr);
Ko — xoediieHT BUKOPUCTaHHS €JI€MEHTIB dKUBJICHHS 3 OpraHIuYHUX J100pUB;
Mo 1 [lum — KUIbKICTH oOpraniuHux (T/ra) 1 MiHepanbHUX (Kr/ra) n00puB,
BHECEHHUX 1] MONEPEAHIO KYIbTYpPY;
Ko 1 Ky — xoedillieHTH BUKOPHUCTaHHS TMOXXKUBHUX €JIEMEHTIB y MICIsIAll 3
OpraHiYHMX 1 MiHEpaTbHUX JTOOPUB.
Hopmy no6puB Ha 3amiaHOBaHHI MNPUPICT YPOKAWHOCTI PO3PAXOBYIOTH 3a

Takow (HopMyIoro:
ﬂ = AV xs
)

KM
ne, AY — 3zamporpamoBaHuil TpUpICT ypokKaWHOCTI, 1/Ta, SIKAA BHU3HAYAIOTH SK
PI3HUIII0 MDXK 3alPOrpaMOBAHOI0 YPOKAMHICTIO Ha JAAaHOMY IOJI Ta YpOXKAWHICTIO
KyJbTYpH Ha I[bOMY 1011 0e3 BHeceHHs 100puB (V). {10 ypoxkalHICTh MOXKHA TaKOX
pO3paxyBaTH 3a 3aracaMiu €JIEMEHTA JKUBJICHHS B IPpYHTI (/13) Ta Koe]illieHTOM HOro
BUKOPHUCTaHHS 3 IPyHTOBHX 3anaciB (Kr3) 3a hopmyroro:
YO = HxKpy
8
SIxuo po3paxoByBaTH ¥y MO KOKHOMY €JIEMEHTY 3a HaBeJIEHOI0 (OpMYIOlo,
TO OJEpPKUMO Taki X HOPMH, SK 1 3a HaBeJICHHMMH BHIIE QopMylIaMH Ha
3amporpaMoBaHy YpOXKaWHICTh a00 3a JIOTIYHOIO CXEMOK0 PO3paxyHKiB. SKIO X
Opatu ypokaiHICTh, (PaKTUUHO OJepkaHy 0e3 BHECEHHS JOOPUB, TO1 HOPMU JOOPUB
Oynythb BiapizHatuca. Lle 3ymoBieHO TuM, 110 (AKTHUYHO OJepKaHA YypOXKaHICTh
BIJIMIOBIZIA€ PIBHIO BMICTY B I'PYHTI HaWOLIBII JIMITOBAHOTO €JIEMEHTA >KUBJICHHS.
[HmI1 eneMeHTH [alOTh MOXJIMBICTH OJepKaTH BHUILY ypoxalHicTh. OTxe,
3aMporpaMoBaHUi MPUPICT ypOKANHOCTI 3a [IUMHU €JIeMEHTaMU KUBJICHHS MOBUHEH
OyTH HUKYKUM, HIK 32 HAMOLIBII JIIMITYIOUUM €JIEMEHTOM.
[IpakTuyHe 3HAYEHHS Ma€ PO3PAXyHOK HOPM JOOPHUB 3a OAJbHOIO OILIIHKOIO
3emuii. JlJisg IbOTO BUKOPUCTOBYIOTh TaKe PIBHIHHS:
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J[ = V=B xK-]1,C
OM

ne, /{ — nopma 36anancoBanoro NPK min 3anporpamoBaHuiil yposkaii, Kr/ra;
YV — 3anmporpaMoBaHa ypo>KalHICTb, 11/Ta;
b — Gan GoHiTeTy IPYHTY;
L[5 — ypokaiiHa 11iHa Oana, I1;
K — nompaBouHuil Koe(iliEHT HAa KHUCJIOTHICTb, TI'PAHYJIOMETPUYHUHN CKJIa]
IPYHTY, MOMEPEAHUK TOIIO;
/lo — HOpMa OpraHiyHUX 100pHUB, T/Ta;
Oo— OKyIHICTb | T OpraniyHux 100pUB MPUPOCTOM YpOXKalo, 1I/T;
Oy — OKynHICTh | 11 MiHEpaJIbHUX AOOPUB MPUPOCTOM YPOKAL0, 1I.

VY npoMmy pasi crnoyaTky po3paxoByoTh 30amancoBany Hopmy NPK. Hopmy
KOXHOTO €JIEeMEHTa KUBJICHHS PO3pPaxOBYIOTh, BUXOJSYU 3 PEKOMEHJOBAHOTO Jif
JaHUX YMOB ONITUMAJIBHOTO CITIBBIAHOIIEHHS €JIEMEHTIB KUBJICHHS.

st 3a0e3nedeHHss BUCOKOI €(EeKTHMBHOCTI M JOCATHEHHS MPOrpaMOBaHOIO
pe3ysIbTaTy pO3paxoBaHa ONTHMAaJbHAa HOpMa JOOPHUB IMOBMHHA OyTH MPaBUIBHO
BUKOpHUCTaHa. [[1s 1boro ckiagaroTh CUCTEMY yIOOpeHHs KyinbTypu. llpu mpomy
Tpeba BpaxoByBaTH OCOOJIMBOCTI IPYHTOBOTO JKUBJICHHS KYJIbTYPH, BIAHOLIEHHS 1i 10
peaxiii IpyHTOBOI'O Cepe/lOBHUIIA, 3aCBOIOBAIbHY 3/IAaTHICTH KOPEHEBOI CHCTEMH,
HEOJIHAKOBICTh MOTPeO PIZHUX KYJIbTYp, IXHIX COPTIB 1 TiOpUAIB y eleMeHTax
KUBJICHHS Ha PI3HUX eTamax pocTy ¥ po3BuTKy. Hampuknaza, y mepumuid mnepion
KUTTSI POCIMHU CIIOKMBAIOTh HEBEJIMKY BaJIOBY KUIBKICTH (hochopy, ane pediuur
Horo B Ie¥ mepioj BUKIMKAE HACTUIBKU TJIMOOKI 3MIHHM B POCJIHHI, IO OyAb-sKe
BHUCOKe 3abesneueHHs (ochopoM y HACTYHHI MEpiogM HE 3HIMAE HEraTUBHOIO
BILJIMBY Ha TIOYATKY PO3BUTKY.

VY CcUIbCBKOTOCTIOIAPCHKUX KYJIBTYP HEOJHAKOBAa 3aCBOIOBAJIbHA 3/1aTHICTH
KOPEHEBUX CHCTEM ILOAO0 BAKKOPO3UMHHUX CIONYK. SIUMIHb, HAIPUKIAA, MA€ JTyKe
HU3bKY 3[JaTHICTh 3aCBOIOBATH (POCc@Op 3 BaKKOPO3ZUMHHUX CIIONYK; MIIECHUIS i OBeC
— HHU3BKY; XUTO 1 KyKypyld3a — CEpeIHIO; KapTOIUIs, IyKpPOB1 OYpsiKH, TipyuIld,
KOHIOIIMHA — BUCOKY; JIIONHH, TPEYKa, ropoX, JIIOIEpHA — Ay*X,e BUCOKY (Tabdiu. 19-
23).

Tabnuys 19

KoedinieHTM BUKOPUCTAHHSA €JIEMEHTIB 'KUBJICHHSA 3 OPraHiYHUX J00PUB

(cepenHi y3arajbHeHi JaHi)

Kynbrypa N P,0Os K,O
ITmenwns o3uma 0,20-0,35 0,30-0,50 0,50-0,70
Kuto o3ume 0,20-0,35 0,30-0,50 0,50-0,70
SIamiHb 0,20-0,25 0,25-0,40 0,50-0,55
OBec 0,20-0,25 0,25-0,40 0,50-0,60
Kykypynza - 3epHo 0,35-0,40 0,45-0,50 0,65-0,75

- 3eJIeHa Maca 0,30-0,35 0,40-0,45 0,60-0,65
Kaproms 0,20-0,30 0,30-0,40 0,50-0,70
I{ykpoBi Oypsiku 0,15-0,40 0,20-0,50 0,60-0,70
KopMmoBi Oypsiku 0,30-0,40 0,45-0,50 0,60-0,70
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Tabnuys 20

Bunoc ejieMeHTIB KMBJIeHHA KT HA 1 Il OCHOBHOI MPOAYKii 3
BpPaxXyBaHHAM NOO0i4YHOI (cepeHi y3arajbHeHi JaHi)

Kynprypa N P,0:5 K,O

O3uMa niIeHuIs 3,0-3,5 0,9-1,2 1,8-2,5
SApa neHnns 3,3-4,0 1,0-1,3 1,9-2,7
O3umMe KUTO 2,9-3,3 1,1-1,4 2,2-3,0
STamiHb 2,3-2,7 0,9-1,1 1,7-2,2
Osec 2,9-3,5 1,2-1,5 2,4-2.9
Kykypynza 2,9-3,3 0,9-1,2 3,0-3,5
ITpoco 3,0-3,5 0,9-1,2 2,0-2,7
Copro 3,4-3,8 1,0-1,2 1,5-1,9
Puc 2,6-3,0 1,2-1,5 3,2-3,6
I'peuxa 2,9-3,5 1,3-1,6 3,6-4,2
I"'opox 6,0-6,8 1,3-1,6 1,9-2,2
Jlronun (oHOp1YHUI) 6,0-6,9 1,8-2,0 4,0-5,0
Cos 6,5-7,5 1,3-1,7 1,8-2,2
Kapromis 0,5-0,7 0,2-0,4 1,3-1,6
JIbOH-IOBrYHEIb - HACIHHSA 7,0-8.5 3,5-4,5 6,5-7,5

- COJIOMKa 1,15-1,4 0,8-0,9 1,6-1,9
Konomni — conomMka 1,8-2,2 0,5-0,7 0,9-1,2
CoHSAIIHUK 5,0-7,0 2,5-2,8 13,5-19,5
I{ykpoBi Oypsiku 0,4-0,55 0,15-0,2 0,6-0,9
KopMmoBi Oypsiku 0,2-0,35 0,08-0,15 0,5-0,9

Tabnuys 21

HopMaTuBHAa OKYNIHICTH OpraHiuyHuX 100puB
i IOBHOT0 MiHEPAJIbHOI0 JOOPUBA YPOKASIMH C/T KYJbTYP

KynbTypa 1 T opraniyHUX 1 1 MiHEepanbHUX
100pUB, 11 100pUB, 11
1 2 3
Jlicocten

O3uMa NIIeHUIS, KUTO 0,29 5,5
Sluminb, oBec - 4.9
Kykypynaza - 3epHO 0,3 5,4

- 3eJIeHa Maca 2,7 40,0
3epHO0000BI, IpeuKa - 4,0
Kapromis 1,3 25,0
Konori (BOI0KHO) 0,3 1,0
JIboH-10BryHEIb (BOJIOKHO) - 1,0
[{ykpoBi Oypsiku 1,5 35,0
KopmoBi Oypsiku 3,5 60,0
COHSIIIHUK 0,15 2,0
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IIpoooeoicenns mabnuyi 21

1 2 | 3
Cren

O3uMa nIIeHMIs, KUTO 0,30 5,2
Sluminb, oBec - 4.3
Kykypyaza - 3epHo 0,3 5,4

- 3eJIeHa Maca 1,5 20,0
3epHO0000BI, IpeUKa - 3,8
Kapromis 1,0 15,0
CoHsAIIHUK 0,15 2,0
Buko-oBec (3eneHa maca) 1,1 25,0

Tabnuys 22
KoedinieHTH BUKOPUCTAHHS €JIEMEHTIB KMBJICHHSA
3 IPYHTOBHX 3anaciB (y3arajJbHeHi cepe/IHi AaHi)
Kynprypa N P,0:5 K,O
O3uMa niIeHuIs 0,2-0,35 0,05-0,15 0,08-0,2
SApa neHnns 0,2-0,3 0,05-0,1 0,06-0,18
O3ume KHUTO 0,2-0,35 0,05-0,15 0,08-0,29
SIamiHB 0,105-0,35 0,05-0,15 0,06-0,12
OBec 0,2-0,35 0,05-0,15 0,08-0,16
Kykypynza 0,25-0,4 0,06-0,18 0,08-0,3
ITpoco 0,15-0,35 0,05-0,13 0,06-0,15
Copro 0,15-0,4 0,06-0,15 0,07-0,17
Puc 0,25-0,45 0,08-0,18 0,08-0,18
I'peuka 0,15-0,35 0,05-0,15 0,06-0,15
I"opox 0,3-0,55 0,09-0,18 0,06-0,19
Jlronun (oHOpIYHUI) 0,3-0,65 0,08-0,18 0,07-0,36
Cos 0,3-0,45 0,09-0,15 0,06-0,15
Kapromis 0,2-0,35 0,07-0,15 0,09-0,4
JIbOH-1OBT'YHEIlb — HACIHHS 0,25-0,35 0,03-0,14 0,07-0,2
- COJIOMKa 0,22-0,32 0,03-0,12 0,06-0,18

Konomni — conomMka 0,2-0,35 0,08-0,15 0,06-0,15
CoHSAIIHUK 0,3-0,45 0,07-0,17 0,08-0,24
I{ykpoBi Oypsiku 0,25-0,5 0,06-0,15 0,07-0,4
KopMmoBi Oypsiku 0,2-0,45 0,05-0,12 0,06-0,25
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Tabnuys 23

KoedinieHT BUKOPUCTAHHSA €JIEMEHTIB 'KUBJICHHSA MOJIbOBMMHU KYJIbTyPaMH
3 MiHepaJIbHHUX J00PHUB (cepeIHi y3arajbHeHI 1aHi)

Kynbtypa N P>0s K>O
O3nMa nIIeHuIs 0,55-0,85 0,15-0,45 0,55-0,95
SApa nmeHuis 0,45-0,75 0,15-0,35 0,55-0,85
O3uMe KUTO 0,56-0,8 0,25-0,4 0,65-0,8
Suminb 0,6-0,75 0,2-0,4 0,6-0,7
Osec 0,6-0,8 0,25-0,35 0,65-0,85
Kykypynza 0,65-0,85 0,25-0,45 0,75-0,95
ITpoco 0,55-0,75 0,25-0,4 0,65-0,85
Copro 0,55-0,8 0,25-0,35 0,65-0,85
Puc 0,6-0,85 0,25-0,3 0,75-0,9
I'peuxa 0,5-0,7 0,3-0,45 0,7-0,9
I'opox 0,5-0,8 0,3-0,45 0,7-0,8
Jlronun (ogHOPIUHMIA) 0,5-0,9 0,15-0,4 0,55-0,75
Cos 0,5-0,75 0,25-0,4 0,65-0,85
KapTtoms 0,5-0,8 0,25-0,35 0,85-0,95
JIbOH-TOBTyHEIIb — HACIHHS 0,55-0,7 0,15-0,35 0,65-0,85
Konormti — cotomka 0,55-0,65 0,15-0,3 0,65-0,8
CoHsAnIHUK 0,55-0,75 0,25-0,35 0,65-0,95
LlykpoBi Oypsiku 0,6-0,85 0,25-0,45 0,7-0,95
Tabnuys 24
Buan ocHOBHUX 100puUB
JoOpuBo XimiuHu#t cknag | BmicT enementa YMOBH 3aCTOCYBaHHS
>KUBJICHHS, %
1 2 3 4
A30THI 100puBa
AmiayHa ceniTpa NH4NO3 34 [lepennociBue 1
MOKUBICHHS
HartpieBa cemitpa Na NOs 16 [lepeamnociBue 1
MOKUBICHHS
KanbirieBa cenitpa Ca (NO3)2 17,5 [lepeamnociBue 1
MOKUBICHHS
Cynbdat amoHit0 NH4 21 OcHOBHe, MepenociBHE 1
MOKUBICHHS
Pigxuii amiak NH4OH 82 OcHOBHe, MepenociBHE 1
MOKUBICHHS
AmiayHa Boia CO2(NH>)» 20., OcHoBHe, NepeINoCiBHE 1
MOKUBICHHS
CeuoBuHa NH4Cl 46 [lepennociBue 1
MOKUBICHHS
Xnopuctuii aMoH1H 45 OcHOBHE 1 IepeAnociBHE
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IIpooosoicenns mabauyi 24

1 2 | 3 | 4
DochopHi 100puBa
Cynepdocdar Ca(H2POy4)+ 14 OcHOBHE, PUTIOCIBHE,
MPOCTUI 2CaS04+H,0 TT1JKABIICHHS
Cynepdocdar Ca(H,PO4)+H,0O 53-62 OcHOBHE, PUTIOCIBHE,
MMOABIHHUM MOKUBICHHS
dochoputhe Caz(HoPO4)+ 28 OcHoBHe
OOpOIITHO 2Cas0O
[Ipeuunitat CaH,PO4 2H,O 48-50 OcHOBHe, PUIIOCIBHE
docdarnuiak 4Ca0O P,Os+ 9,5-10,5 OcHOBHE, PUTIOCIBHE
4Ca0O
O6e3dTopenuit 15 OcHOBHE, PUTIOCIBHE
dbocdat
Kauiiini 1o0puBa
XJTOpUCTUH KaJTiid KHI 53-62 OcHOBHE
CUWIBBIHIT KHI - NaCL 14 OcHOBHE
Kanimarnesis K>SO4 MgSOy4 28 OcHOBHe, PUIIOCIBHE
Cynbdat kamiro K»SOq4 48-50 OCHOBHE, PUTIOCIBHE
Kainit K>SO4sMgSOy 9,5-10,5 OcHoBHE
3H,O
Tabnuys 25
BMicT esieMeHTIB KMBJIEHHS] Y KOMIUIEKCHUX 100puBax, %
JloGpuBo NO; P»0s K,O
AwmonizoBanuii cynepdocdar 2-3 18
Amodoc 10-12 39-52
Hiamodoc 19-21 49-53
Hitpodocka 11-17 10-19 11-19
Hitpoamodoc 16-25 14-24
Kap6oamodoc 17-32 16-29 0-17
Pinki xomruiekcHi qoOpuBa 6,5-10 19-34
Tabnuys 26
BMicCT I0)KHBHHMX PEYOBHMH B OPraHiuYHMX 100pHBax
Jlo6puBoO N P»O:s K,O CaO
[Hii 0,50 0,25 0,6 0,70
Topd 1,8-3,0 0,2-0,5 0,1-0,3
dekatii 0,67 0,33 0,20 0,10
['HOiBKA 0,25-0,30 0,03-0,06 0,4-0,5
[TramuaMit mocmizg 2,2 1,8 1,8 2,4
Comoma 0,5 0,25 0,8
3eneHe 100pUBO 0,45 0,10 0,17 0,47
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Ilpuknad pospaxynky. 3anporpamMoBaHa YpOXKaWHICTb MIICHUIl CTAHOBUTH
50 w/ra. Kucnoruicts rpyHty pH = 6,7, T00TO oTpeOu y BanHyBaHH1 Hemae. B 100 T
IpYHTY 3a kapTtorpamoro Mmictuthes 13 mr N, 10 mr P,Os 1 10 mr K,O. I'nubuna
po3paxyHkoBoro mapy — 20 cM, 06’eMHa Maca rpyHTy — 1,25 r/em’.

Po3paxoByemo HOpMYy a3zoTy, hocdopy 1 Kaliro 3a GopMysIoro:
JIv=(50x3,2-20x1,25%13x0,3):0,6=104,2 kr/ra;
J[P205=(50%1,12-20x 1,25 x10x0,15) : 0,25 = 74 kr/ra;

JTi:0 = (50 x 2,24 — 20 x 1,25 x 10 x 0,25) : 0,25 = 76,2 Kr/ra.

3asdanns ona camocmiinoi podomu

3asdannsa 1. Po3paxysatu Hopmu N, P, K s 3anporpamoBaHoi ypoxaitHOCT1
saporo stumeHto 50 1/ra, ko 6an OoHiTeTy IpyHTy — 60, miHa 6ana rpyHry — 0,35,
nonepeaHuk 1ykpoBi Oypsku (K = 1), 3a BupomyBanHs skux BHeceHO 1o 40 1/ra
raoro 1 o 90 kr/ra NPK (pazom 2,7 n/ra). Oxynnicts 1 T rHoto B micnsanii 0,25 u/t,
1 i MiHepanbHuX A00puB — 2,3 1w/, 1 11 MiHEpaTBHUX TOOpUB MpsiMOl Iii — 5 1/,
OnTumanbHe CHiBBIIHOIICHHS €J€MEHTIB KUBJIEHHS JIJIsl JAaHOTO IPYHTY B YAOOpEHHI
1:0,8:1.

3asdanna 2. Po3paxysatu Hopmu N, P, K 1 3anporpamoBanoi ypoxkaitHOCT1
B HaBuajibHOMY TocrnoaapctBi Cymcbkoro HAY, skiio 3anmporpaMoBaHuil yposkaid
MIIEHUI[l 03UMOi Ha HEe3pOoIlyBaHMX 3eMisix cTaHoBUTh 50 1y/ra. IlomepegnHuk —
KyKypyA3a Ha cujioc, mia siky BHeceHo 30 T rHoto, NooP4Keo. Cepennbo3BakeHnit
OoHiter moyust — 78 OaiiB, MONMPABOYHUN KOE(DIIIEHT Ha MOMEPETHUK 10 OOHITETY
nosia 0,95, okynuicte 1 T rHoto B micasaii 0,29 w/t, 1 11 MiHepanbHUX 10OpUB —
25w, 1u MiHepalbHUX J00pWB mpsAMoi nii — 5,5 /i, peKOMEHIIOBaHEe
crmiBBiHomeHHS N:P,O5: K0 mng osumux — 1,2:1:1.

KonTpoabhi nutanns 10 moayJs I1
«Arpo0iosIoriyHi Ta arpoXiMiyHi OCHOBH NPOrpamMyBaHHD»
Ontumizalist mpoieciB pOTOCUHTE3Y.
DOTOCUHTETUYHHM MOTEHI1aJ], HOr0 BU3HAYEHHSI.
[IpoayKTUBHICTH (OTOCHUHTERY.
SIK BU3HAUUTH MOTEHUIAHY YPOXKaMHICTh 32 (PITOMETPUYHUMU MOKa3HUKAMU ?
JluHamika HapOCTaHHS JINCTKOBOI MMOBEPXHI.
Jlunamika pocty 6loMacH 1 HAKOITMYEHHS MOXXUBHUX PEUOBUH B POCIUHAX.
Mopens HaKOIMUUYEHHS CUPOT 1 CyX01 MacH pOCIIHH.
BkaxiTh OCHOBHI NapaMeTpu CTPYKTYpPU pPOCIHH, SIKI BpPaxoBYIOTh IpHU
MIPOrpaMyBaHH1 BPOXKaIo.
9. OcHoOBHI 010JIOTIYHI XapaKTEPUCTUKH POCIMH Ta iX 3aJIEKHICTh BiJ yMOB
BUPOILIYBaHHS.
10. I'padiku hopmyBaHHS ONTUMATBHOT (POTOCUHTETUYHOT TOBEPXHI.
11. Monaens nociBy.
12. CtpykTypa Bpokato, BIUIMB HOT0 OKPEMHUX €JIEMEHTIB Ha BEJIMYHUHY Ta SKICTb.
13. BuznadeHHs 110111 IUCTKOBOT TOBEPXHIi MOCIBY.
14. YMHHUKM 110 BIUIMBAIOTH Ha (OPMYBaHHS ONTHUMAJBHOI IUIONIl JIMCTKOBOT
MMOBEPXHI.

XA B W=
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MOAVYJIb II1. ArporexHiuHi Ta OprafizaniiHO-TeXHIYHI 32aX011 O/1eP:KAHHS
NMPOrpaMoOBAHUX BPOKAIB NMOJbOBHX KYJIbTYP

IIpakTuune 3ansarTs Ne 10
Tewma: IIporpamyBaHHsI OITUMAJIBHOI I'YCTOTH NOCIBY | HOPM BHCIBY

[TpoIyKTUBHICTh OKpPEMHX POCIUH 30UIBIIYETHCS 32 3MEHIIEHHS KUIBKOCTI 1X
Ha TUIolll. AJie MPOAYKTHBHICTH MOCIBY MIABUIIYETHCA 3a 30UIBIIEHHS KUIBKOCTI
pPOCIMH Ha OJUHUIIl IUIONII TMOCIBY JO TMIE€BHOI BEIUYMHH, $IKYy Ha3UBaIOTh
ontuManbHOI0. [lonanpine 30UIbIIEHHS TYCTOTH POCIHUH MPU3BOJIUTH 0 3HUKEHHS
ypoxkaitHocTi. OnTuManbHa TycTOTa MOCIBIB HEOJHAKOBa ISl PI3HUX KYIBTYp, iX
COpPTIB 1 3aJeXHUTh BIJ] POJIOYOCTI IPYHTY, KIUIBKOCTI BHECEHMX JOOpUB,
3a0€3Me4eHOCTI BOJIOT0I0 TOMIO.

31 3MIHOIO TYCTOTHM CTOSIHHS POCJIMH 3MIHIOIOTBCS TOKAa3HUKH €JIEMEHTIB
CTPYKTYPH PpOCIHMHH. 3HAIOYM 3aKOHOMIPHOCTI IIMX 3MIH, MOXHa poO3paxyBaTu
ONTUMAJIBHY KUIbKICTh POCIIHH, sIKa MOBMHHA OYyTHM Ha IUIONII HA Yac 30upaHHs
Bposkato. LI 3a1exHICTh BUpaKaeTbes TaKUMU (hopMysIamMu:

- IS 3€pHOBUX KynpTyp: P = 100V -
Kx3xA4
- s kaprori: P = 100xV -
BExM

- ns Oypsiki: P = 100V 1.7,
M

ne, ¥ — 3anporpamMoBaHa ypO>KaHICTb, 11/Ta;
K — xoediiieHT NpoAYKTUBHOT KYIIIUCTOCTI POCIUHU;
3 — KUIBKICTb 3€peH Yy CYIBITTI, IIIT.;
A —wmaca 1000 3epem, T;
b — cepenus KUTbKICTh Oyib0 miJ KyIIeM, IIT.;
M — cepenns maca oJiHi€l OyIb0U KapTOILIi, OAHOTO KOPEHEII0y OypsIKiB, T;
P — rycTota pociauH mijJ 3alUIaHOBAaHY YPOKalHICTh HA 4yac 30MpaHHs, MJIH IIT./Ta;
JUTSL KapTOIUIl M OypsIKiB — TUC. IIT./Ta.

YoponoBx BereTarii I'ycToTa CTOSIHHS POCIMH 3MIHIOETHCS BHACHIJIOK iX
3arubeni Bl  HECHPUATIMBUX MOTOAHO-METEOPOJOTIYHUX YMOB, YpPaKEHHS
XBOPOOAMH 1 MOLIKOKEHHS MIKIAHUKAMU, 3HULIECHHS MiJ Yac MPOBEACHHS 3aXO1B
I0JI0 JOTJSAYy 3a IMOcCiBaMH, Tomo. Tomy, mo0 Ha yac 30MpaHHA 3a0e3MednuTu
ONTUMAJIBHY KUIBKICTh MPOAYKTUBHUX POCIUH Y mociBax (P), HOTpiOHO NPaBUIBHO
3anporpaMmyBaTH KUIbKICHY 1 BATOBY HOPMU BHUCIBY HAC1HHS.

KinbkicHy HOpMY BHCIBY MNpOrpaMyloTh, KOPUCTYIOUUCH (POpMyIioro

HBgpr = 1902 | SJkmio B opmyny MiICTaBUTH 3HAYEHHS P, TO OJIEPXKUMO Taki
B?AF
bopmynu:
— 1715 3epHOBUX KynbTyp: HBgir = _ 10V ;
By xKx3x A
— s kapromi: HBgyy = _ 10V

B, xBExM

341
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. _ 4
- nus 6ypsikis: HBgpr = 1%V |

B, . xM

341

ne, HBki7 — HopMa BHUCIBY HACIHHSI, MJIH. IIT./Ta CXOXUX HACIHUH, IJI1 KapTOIUIl i
OypsIKiB — TUC. IIIT./Ta;
Bsar — 3aranpHe BXKUBaAHHS POCIIMH 3a BereTailito, %o.

Tabnuys 27
OnTuMasbHi AKICHI 3HAYEHHSI €JIEMEHTIB YPOXKaI0
CiJIbCHKOI0CNOAAPCHKHUX KYJIbTYP
Kirbkicts KinbkicTh Maca Cepenns
POCIIMH ;
KystbTypi a1 2 Hpoz[yKTgBHa IIPOAYKTUBHUX IOOQ Mmaca 3 1-i
pu KYIIUCTICTh | cTe0en pO(;JII/IH Hacl- | pOCIMHU 10
. Ha 1l M HUH, T | 30uUpaHHs, T
30upaHHi
O3zuma 400-450 1,2-1,3 480-500 35-45 0,81-1,05
TIIIEHUTIS
O3uMe KUTO 400-450 1,2-1,3 480-500 28-35 0,73-0,93
SAuminb 300-400 1,4-1,6 420-460 50-60 0,73-0,85
OBec 1,3-1,2 360-520 30-35 0,56-0,71
I'opox 600-700 - 600-700 180- 0,40-0,55
200
[{ykpoBi 10-12 - 10-12 28-30 280-310
Oypsiku
Kykypynza 8-12 - 8-12 200- 500-700
(3/m) 250
Kapromis 6-8 - 6-8 - 500-600

3arajibHe BW)KMBAaHHS POCIWH BHU3HAYAIOTh SIK JOOYTOK OKPEMHX IMOKa3HUKIB
BIDKMBAaHHS Ha HaWBaXIMBINIMX €Tamax Bereraiii MociBy (MOJbOBA CXOXICTh,
MepEe3UMIBJIIs, BIDKMBAHHSI TICIIS KOKHOTO MPUHOMY JIOTJISTY 3a MOCIBaMHU Ta 1H.:

Bsur =

B/ xB,xB,....B,
s —— |

100!

ne, Bz — 3arajgbHe 3a BereTallilo BUKHUBAHHS POCIINH, %o;

B, B>, Bj

nociBy, %;
n — KUIBKICTh TAKHX €TalllB, HOKA3HUKIB, IIIT.
BaroBy HOpMY BUCIBY pO3paxoBYIOTh 3a (popMynamu:

- st 3epuoBux: HBpar =

- nust kapromni: HBpar =

10°xV x 4, :
B, xKx3xAxIIn
10°x¥V x M, ,
B, xBxMxIIn

341

ne, V, K, 3, A, M, b, B34r— Ti %, 1110 11 y noniepeiHiX popMynax;
Ao —wmaca 1000 naciguH, T;

M — cepenHs Maca caiuBHOI Oyis0w, T;

IIn — nociBHA IpUAATHICTH HaciHHSA, Y.

...B; — NOKa3HUKM BMKMBaHHS POCIIMH Ha OKPCMHUX CTallaXx KHNTTIA
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[TociBHa IpUAATHICTh BU3HAYAETHCS 32 GOPMYJIOIO:
IIn =001 x4 xC
ne, 4 — uncrora HaciHHA, %;
C — nabopaTopHa CXOXICTh HACiHHS, %b.

3asdanns ona camocmiinoi podomu

3asdanna_ 1. Po3paxyBaTu HOPMH BHCIBY HACIHHA JMJIg 3alporpaMoBaHOl
ypoxkaitHocTi mmenuii 60 1/ra, copt MuponiBcbka 61, uncrora HaciHHS — 99%,
naboparopHa cxoxicTh — 98%, maca 1000 nacinuH — 42 1. [IporuHozoBaHa cTpyKTypa
POCIIMHU TaKa: MPOAYKTUBHA KYLIUCTICTh — 2, KUIbKICTh 3€peH y Kojoci — 30, maca
1000 nacinmn — 38 r. [IporHozoBaHa aMHAMIKa BHM)KMBAHHS POCIMH: TMOJbOBA
CXOXICTh 13 ypaxyBaHHAIM JlabopaTopHoi — 90%, 6e3 naboparopuoi — 95 (B1), ociHHs
3aru0esnb Bij IIKITHUKIB — 5, 3MMOBa 3aruodensb -15, paHHbOBECHsIHA 3aruodenp — 15,
3aru6enb BiJl pAaHHBOBECHSHOIO OOpPOHYBaHHA — 3, BECHSHO-JIITHE BUXKUBAaHHS — 85%
(Be).

3asdanna 2. Po3paxyBaTu KUIBKICHY 1 BaroBy HOPMH BHUCIBY HAaCiHHS O3UMOT1
MIIEHUI[I HA MOMEHT MOCIBY, SIKIIO ii (hakKTUYHA ypoxailHicTh ctaHoBWia 50 1yra,
MPOAYKTHUBHA KYIIUCTICTh — 1,2, MOIBOBa CXOXKICTh — 95%, a BM)KUBAHHS POCIIUH —
70%.

IIpakTuyne 3ansarTa Ne 11

Tema: TexHOJIOTIYHI OCHOBM OTPUMAHHS 3alIPOrPaAaMOBAHUX YPO:KAIB (Po3poldKa
TEXHOJIOTIYHOI CXeMH BHPOULYBAHHS CUIbCbKOTOCIOAAPCHKHUX KYJIbTYP)

TexHosoris 3anporpaMoOBaHOIO BUPOIIYBAHHS YpPOKal0 MOJbOBUX KYJIbTYp 32
y3araJlbHEeHUMH I'PYHTOBO-KJIIIMATHYHUMHU MMOKa3HUKAMHU Mepeadayvac:
1.BuzHaueHHd NPOAYKTUBHOCTI M PIBHA MOMIMBOTO YpOXalw 3a JIMITYIOUUM
YUHHUKOM 3 YpaxXyBaHHSM OKYJIbTYPEHOCTI Ta POAIOYOCTI KOHKPETHOTO MOJIS.
2.Po3paxyHOK HOPM BHECEHHS OpraHIYHUX 1 MIHEpaJIbHUX JOOPHUB 3 ypaxyBaHHSIM
BUHOCY TIOKUBHUX PEUOBUH YPOXKAEM, BUKOPHUCTAHHS iX 13 IPYHTY 1 J00OpuB, a
TaKOX PO3IIMUPEHOT0 BIATBOPEHHS POAIOYOCTI IPYHTY.
3.CxiamaHHsi TEXHOJIOTIYHOT KapTH, sKa BKIOYae€ OOOB’SI3KOBI arpoOTeXHIYHI
npuiioMu, crmocoOM 1 TEPMIHM iX BHUKOHAHHS, a TaKOX 3aTpaTH Mmpali, 3aco0iB i1
co01BapTOCTI MPOAYKIIIi.
4.0OnepaTUBHE KOPUT'YBaHHS TEXHOJIOT1T 1 3axoliB YINpaBiiHHA (opMyBaHHSIM
BpPOKal0 3 YpaxyBaHHAM YyMOB, IO peaJbHO CKIIAJal0ThCs, 1 MPOTHO30BAHUX
MOTOJTHUX YMOB JUISI MJTPUMAaHHS B ONITUMAIbHOMY PEXHMi OCHOBHUX YHHHUKIB,
10 BU3HAYAIOTh IPOJYKTUBHICTH MOCIBY.
5.CucreMaTuyHy peECTpaIlil0 YMOB BUPOIILYBaHHS YpOXaro 1 3MIH BJIaCTUBOCTEH
IPYHTY JJIsl JAIbIIOrO YTOYHEHHS PO3PaXyHKIB.
[IporpamoBaHe BHpPOIIYBaHHS CLIBCHKOTOCHOJAPCHKUX KYJIBTYp MOTpedye
YITKOr0 BUKOHAHHS Yy 3a/1aHii TOCIIIOBHOCTI CHEIIaIbHO PO3POOJIECHOTO KOMIUIEKCY
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TEXHOJIOTIYHUX OTepalid, HEOOXIAHUX JJIsI JOCITHEHHS Ha KOXXHOMY eTari
(dhopMyBaHHS BpOXKalo 3a3/1aJI€T1/Ib PO3PaXOBAHUX KUTBKICHUX Ta SIKICHUX MMOKA3HUKIB
pOCTY, PO3BUTKY ¥ MPOJYKTUBHOCTI pOociiiH. TOOTO MOBa i/ie PO MPUHLIUIIOBO HOBY
TEXHOJIOT1I0 BUPOUIYBaHHS OTPUMAHHS PI3HUX PIBHIB YpOXKaWHOCTI (BiA cepeaHbol
710 MAKCUMAJIbHO €KOHOMIYHO-BUIIPABAAHOT).

BaxnuBuM  eramoM  mporpamMyBaHHS €  CKJIaJaHHS ~ OOrpyHTOBAaHOI
TEXHOJIOT1YHO1 1 arpOTEXHOJIOTTYHOT KapTH OTPUMAaHHS 3allpOrpaMOBAHOTO YPOXKAIO.
ATpOoTEeXHOJIOr1YHA KapTa — 1€ TEXHIYHUN MPOEKT ypoxaro. B HboMy 3aknanaerscs
JeTaTbHUN TUIaH 3aXO0JiB, 10 B1IOOpakalOTh MOCIIIOBHICTh, TEPMIHH, KUIBKICTH 1
AKICTh yCiX poOIT Bijl MIATOTOBKM HACIHHA JI0 CIBOM 1 X /0 3aBEpPILCHHS 30UpaHHS
BPOKaIO.

VY TeXHOJOriyHIA KapTi MaloTh OyTH BpaxoBaH1 3arajibHOBIAOMI M HE 3aBXKIU
BUKOPUCTOBYBaHI arpoOTeXHIYHI 3aX0AM. Y MPaKTHYHIA poOOTI 3a MPOrpaMOBAHOIO
BUPOILYBaHHS CUIbCHKOTOCIOAPCHKUX KYJIbTYp MOXJIMBI JA€SKI BIAXWJICHHS BiX
BKa3aHOI TEXHOJOTIYHOI KapTH, IMOB’s3aHI 3 TOTOJAHHUMH YMOBaMH, PECypCaMu
po060YOT CHITH, TEXHIKH 1 T. II.

3 MeTOol TMpaBWIBHOI  perjiaMeHTaiii BCiX pPOOIT PEKOMEHAYETHCA
BUKOPUCTOBYBATHU CITbOBI Tpadiku, 110 OMHUCYIOTh MOCIITOBHICTb MOJIN 1 omnepariii
3a BHUPOIILYBaHHS OyIb-sKoi KynbTypu (puc. 1). Lle mo3Bosisie mpaBuibHO BUOpATU
THUI 3HAPSAMSI, OPIEHTOBHO BU3HAYUTU TEPMIHU TOTOBHOCTI TEXHIKM JO BUKOHAHHS
3allaHoBaHUX poOiT. Bkpail HeoOxigHa cuctema OOJIIKY Ta KOHTPOJIO 32
BUKOHAHHSM 3aIlJIAHOBAHUX Y TEXHOJOTTYHIA KapTi 3aXOMiB MO KOXHOMY TOJIO 3
(GIKCYBaHHSIM y KOHTPOJIBHOMY JKypHalll BIAXWJIEHb 3a TE€pMiHAMHU, NpUOMaMH 1
TEXHIYHUM 3a0€3MEeUEHHSIM.

CknaoanHs mexHon02iuHOi Kapmu npocpamo8ano20 GUPOULYEAHHS 8POACATO.
OagHuM 3 OCHOBHHMX JOKYMEHTIB MpOrpaMyBaHHS BpOKaiB € TEXHOJIOTIYHAa KapTa
BUpolllyBaHHA. lle — TroJOBHMI €JeMEHT NPOTHOCTUYHOI MporpamMu. 3arajbHi
MPUHIIUIY CKJIaJAaHHS TEXHOJIOTTYHOT KapTH MPOrPaMOBaHOI0 BUPOIIYBaHHS BPOXKAIO
Takl kK, SK 1 3a CKIAJaHHS TEXHOJIOT1YHOI KapTH BHUPOIIYBaHHS KYyJbTYpH 3a
IHTEHCUBHOIO TexHoJorieto. CrnuibHI 3 Hew Tpadu 3aMOBHIOIOTh 33 TAKUMHU K
npaBwiamMu. Yepe3 1e ciil KepyBaTUCA TopajaMu, JaHUMH Ui PO3POOKHU
TEXHOJIOT1YHOT KapTU BHUPOIIYBAaHHS O3UMOI MIIEHUII. 3a MpPOrpaMoOBaHOIO
BUPOIIYBaHHS 000B’S3KOBUM € KOHTPOJIb 32 3/11MCHEHHSIM TEXHOJIOTTYHOI TPOrpamH.
OpHuM 13 MOMEHTIB, 110 3a0e3neuye 110 NoTpedy, € BUIbHA CTPIYKA, AKY Oneparlii i B
AKIH 3aHOTOBYIOTh (DaKTHUUHE TX BUKOHAHHS.

TexHonoriyHa kapTa NOBHHHA CYNPOBOXKYBaTHCS TpadikamMu (popmyBaHHs
OCHOBHHUX OIOJIOTIYHMX TapaMeTpiB MPOrHO30BAaHOI YpOKaMHOCTL. 3  HHX
HaWHEOOXIJHIIIMMU € TaKi: TUHaMIKa TYCTOTH POCIWH Ta JIUHAMiKa BUCOTH POCIIUH;
(dbopMyBaHHS IJIOII1 JIMCTKOBOI MOBEPXHI1; HAPOCTAHHS CUPOI 1 cyXoi OlomacH.

Ha rpadikax opaHi€ro IiHI€I0 BIAOOpa)XKaeTbcsl OYIKyBaHa MMPOTHOCTHUYHA
JUHAMIKa BIIMOBIIHOI BEJIMYUHHU, APYTrol0 — (QakTUyHa, Ky OJEpKyeMo, Oepydu 3
iHTepBagoM y 10-15 mHiB mpoOu s aHamizy 3 MOJs, Ha SIKOMY IPOrpaMyeThCS
YPOKaMHICTb.
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77. CitboBRil rpacdix BHpO-
LIYBAHHA O03HMOI MNIUeHHLI
(3a JIncromaaom ['. E. Ta
in.)

3bupanns Opoware nonepedwuxa

Brecents dodpub %ﬁ”ﬁ“""o

Opanxa pinni (27-30cm)
BopowybBanks (2 cmidu)

KynsmubBayis (5-6 cm)

; NidBeserHs

Cibda (5-6cm) HaCIHNA
Cxodu KomxyBanns
3-d sucmox

CHi203aMPUMaHNS
Kywyinns

PakrbofecHane fiidBeserts
Buxid y mpydry INOWUGAGHH dodpul

bopowybawhs 03umMux

Cmednybanns
Konocinna BHECEHHS MINEPAMHUX ;
Godipul (2 nidwiulrenns) ——TLEHE
UBiminng
BrecerHs MIREpans - :
Hanul 3epha Hux dodpul %&;ﬁﬂﬂ
Bockoba cmuznicms ocinug y Oanwu
Nobra cmuenicms Niédip i monomins Bidbesenns
ep 3epra

Puc.1 CitboBuii rpadik BUpOIIYBaHHS MIIEHUII O3UMOI

3aeoanus 0asa camocminnoi pooomu

3asdanna I. Po3poOUTH arpoTeXHIYHY YAaCTHMHY TEXHOJIOTIYHOI KapTu
BUPOIIYBaHHS CLILCHKOTOCIIOAAPCHKUX KYJIBTYp (32 3aBIaHHSIM BHKJIajada) IS
YMOB MIBJCHHOTO CTeMy YKpaiHu BiMOBIIHO 10 hOpMU, HaBeAeHOT y Ta0uI 29.
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KonTpoJsbHi nutanus 10 moay.as III «ArporexHiuHi Ta opraHizaniiHo-TeXHIYHI
3aX0/[H O/IePKAHHS NMPOTrPaMOBAHUX BPOKAIB MOJbOBUX KYJbTYpP»

OcCHOBHI METOJIM BU3HAYEHHSI HOPM BHECEHHSI 100PHUB.

CyTb MeToqy po3paxyHKy HOPM BHECEHHS J0OpUB 3a PEKOMEHIALIIMH 3

ypaxyBaHHSM JaHUX KapTOr'paM.

3. SIk BU3HAUYUTH HOPMATUBH 3aTpaT AOOPUB ISl OoAep>KaHHA | T BpoxKaw 4u
PUPOCTY BPOXKAIO.

4. BcraHoBieHHS MOTpeOU B MiHEpaIbHUX IOOpUBAX 32 HOPMATUBAaMU 3aTpart.

SIKi MOKa3HUKHU POJIIOUOCTI IPYHTY Ta MIHEPAJIBLHOTO KUBJICHHS

BUKOPHUCTOBYIOTh y 0aJaHCOBO-PO3PaXyHKOBOMY METO117?

Henoniku BCTaHOBJIEHHSI HOPM A0OPUB 32 PEKOMEHAIISIMU.

OcHOBHI HEIOJIKH Ta iX CyTh 0a1aHCOBO-PO3PAXYHKOBOTO METOY.

CyTb MeTOJly BCTAaHOBJICHHSI HOPM JJOOPUB 32 OOHITETOM IPYHTY.

9. CyTbh €eKOHOMIKO-MaTEMaTHYHUX METO/I1B BCTAHOBJIEHHSI HOPM TOOpUB.

10.Yomy ekoHOMIKO-MaTeMaTU4H1 MeToIU (IX MOJIei1) Ha3UBAIOTh JIOKAIHbHUMU.

11.Po3paxyHOK HOPMU BUCIBY 3€pHOBHUX KYJIBTYP.

12.0nTuManbHa ryctota CTOSHHS pOCIUH Ta (PakTopu, 110 BIUTMBAIOTH Ha 11
dbopmyBaHHS.

13.MacoBa HOpMa BUCIBY C/T KYJbTYp, ii pO3paxyHOK.

14.BuzHaueHHs1 IPUPOCTY BPOXKAIO 38 pPaXyHOK BIPOBAIKEHHS
BHUCOKOIPOJYKTUBHUX COPTIB.

15.TToHsATTS HOMOTpaMHu, Ta IX BUKOPUCTAHHS MPU MPOrpaMyBaHHsS BPOKaiB.

16.Cxema ckiaiaHHs TEXHOJIOTTYHOI KapTH MPOTrPaMOBAHOTO BPOXKAIO Ta ii
BIIMIHU BiJl TEXHOJIOT1YHOT KQpTU BUPOIIYBaHHS.

17.CitroBui rpadix mobOBUX POOIT, HOTr0 MpU3HAUYECHHS.

18.1Iporuo3yBaHHs pO3BUTKY LIKITHUKIB, XBOPOO Ta Oyp’sIHIB Ta CUCTEMA 3aXO/I1B
00pOoTHOU, siIKa BKITIOYAETHCS O MPOTHOCTUYHUX MTPOrPAM.

19.Bubip 1 oOrpyHTyBaHHS CUCTEMHU 00pPOOITKY IPYHTY IIPU NPOrpaMyBaHHI
BPO’Ka0 3€pPHOBUX KYJBTYP.

20.BusHaueHHs eEeKTUBHOCTI BUKOPUCTAHHS PECYPCIB.

21.0Oco6anBOCTI MPOrpaMyBaHHs Bp0OKaiB MPOMBKHUX KYJIbTYP.

22.0co0auBOCTI MPOrpaMyBaHHs BpOXKaiB C/T KyJbTYp Ha 3pOLICHHI.

23.0nTuMmi3zallis e1IeMEHTIB TEXHOJIOT1T BUPOILYBaHHS IPOrpaMOBaHUX BPOXKAiB
IYKPOBUX OYpSKIB.

24.0co0aMBOCT1 TEXHOJIOT1T BUPOLIYBAaHHS IPOrPaMOBaHUX BPOXKaiB KapTOILII.

25.Buau nporpam Mpu NporpaMmyBaHH1 BpOXkaiB Ta iX MpU3HAUYECHHS.

26.5ki mapaMeTpu OCHOBHHX €JIEMEHTIB MPOYKTUBHOCTI MOCIBIB BKIIIOYAIOTHCS
710 IPOTHOCTUYHOI MTPOrPaMH.

27.Ha sxux 1aHuX OIpOJyKTUBHOCTI OCIBIB IPYHTYEThHCS 1H(POpMaIiiHO-
olepaTUBHA Mporpama.

28.CyTb 1 3aBJaHHS KOPUTYIOUO1 IPOrpaMH B IIPOrpaMyBaHHI.

29.0OcHOBHI opranizauiiiHi 3aX041 OJep>KaHHs IPOrpaMOBaHUX BPOXKaiB.

N —

e

© N
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Tabnuys 28

Arperatu JJisi BAKOHAHHSI OCHOBHUX T€XHOJIOTIYHHUX Onepaiii,

HOpPMA BHPOOITKY Ta BUTPATH NAJBHOIO

= = . - A
TexuoJoriuna 2 3 2 % = 5 g ‘E £
oneparis % = B 288 | EE &
= D & = Sl
H @)
1 2 3 4 5 6
AT-75M ITJIH-5-35 1 0,71 11,96
Opanka Ha TIUOUHY T-150K ITJIH-6-35 1 0,09 13,61
20-22 em MIM3-80/82 | TUTH-3-35 1 0,57 18,0
AT-75M ITJIH-4-35 1 0,59 16,75
Opanka Ha TTIMOUHY 17.66
25-27 cm T-150K [TJIH-4-35 1 0,74 ’
JAT-75M I1JIH-4-35 0,56 18,07
Jlxon-/lip IJIH-7115 1,76 23,00
Opattica ta 1oty T-150K | IIJIH-4-35 0,73 8,81
27-30 cm 18.00
XT3-17021 [TJIH-5-35 1 1,13 ’
CI-21+
AT-75M B3CC-1.0 18 9,86 1,16
AT-75M B3TC-1,0 21 9,86 1,16
BoponyBanHs 3510y Cr-21+ 1
T-150K B3TC-1.0 1 10,91 1,32
CII-11+ 1
FOM3-6J1 B3CC-1,0 13 4.4 1,73
CII-11+ 1
: AT-75M KIII'-4+ 2 4,39 2,64
KynbnbTuBanis 350y
B3CC-1,0 8
Ha TIMOuHy 6-8 cM
MT3.80 | T4+ 1 271 | 3,63
) B3CC-1,0 4 ’ ’
CII-11+ 1
: AT-75M KIII-4+ 2 4,11 2,81
KynbpTuBanis 3510y Ha
B3CC-1,0 8
rmbuny 8-10 cM KITA+ 1
MT3-80 B3CC-1,0 4 2,61 4,21
Kynberuparis 350y H CII-11+ !
S e | ATISM KIIT-4+ 2 2,61 421
DY e B3CC-10 | 4
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IIpooosoicenns mabauyi 28

1 2 3 4 5 6
CiB0Oa 3epHOBHX Ta
3epHO0000BUX
KYJBTYD 3 AT-75M C3-3,6 3 3,81 2,97
OJIHOYACHUM
BHECEHHSIM JI00PUB
HAT-75M C3VY-3,6 3 3,81 2,97
CiBOa 3epHOBHX Ta HT-75M CII3-3,6 3 3,81 2,97
3epHO0000BUX FOM3-6J1 C3-3,6 1 1,76 2,97
KYJBTYD 3 XT3-17021 C3I1-3,6 | 1,76 2,97
OJIHOYACHUM XT3-17021 C3VY-3,6 1 1,76 2,97
BHECEHHSIM JI00PUB XT3-17021 C3C-2,1 2,59 4,3
Jxon-/ip ITnanTep 5,71 4,0
T-150K CIIC-24 1 4,21 2,31
Cisba kyKypysu i T-70C CKIIII-8 1 4,01 2,39
COHAIHMKY MT3-80 CVIIH-8 1 2,13 2,56
MT3-80 CIT4-6M D 1 1,3 2,89
T-40M CITY-6MD 1 1,3 2,48
C-11¥Y+ 1
CiBba coi AT-75M C3ClIII-3,6 2 411 2,39
KOM3-6J1 C3CII-3,6 1 2,13 2,13
Cia mykposux T-70C CCT-12b 1 1,64 3,14
SypsKin T-70C CCT-18b 1 2,29 2,64
T-70C CCT-8 1 1,5 3,47
AT-75M CII-16+ 1 7,44 1,82
3KBI'-1,4 4
T-70C CII-16+ 1 5,8 1,73
KotkyBanus micis 3KBI'-1,4 3
ciBOU MT3-80 C-11¥+ 1 6,59 1,73
3KKIII-6 2
T-40 C-11Y+ 1 5,24 1,07
KKH-2,8
AT-75M Cr-21+ 1 8,76 1,24
JlocxonoBe b3CC-1,0
OOpOHYBaHHS T-70C Cr-21+ 1 7,51 1,16
B3CC-1,0 8
AT-75M Cr-21 1 6,24 1,24
B3CC-1,0 21
ITicasscxomoBe MT3-80 CII-16+ 1 4,31 1,73
OOpOHYBaHHS b3CC-1,0 15
T-70C Cr-21+ 1 5,44 1,32
B3CC-1,0 18




52

IIpooosoicenns mabauyi 28

1 2 3 4 5 6
Miskps i MT3-80 KPH-5,6 1 2,39 3,0
0BpOBITOK: KOM3-6J1 KPH-5,6 1 2,11 4,2
_neprmit MT3-80 KPH-4,2 1 1,81 3,6
T-70C KPH-4,2 1 1,57 4,8
-IpyTUi Ta TPETii MT3-80 KPH-5,6 | 2,54 2,9
KOM3-6J1 KPH-5,6 1 2,27 3,4
T-70C KPH-4,2 1 2,02 3,4
[IpopimxyBaHHs T-70C IICA-5,4 1 2,11 4,2
CXO/1B OYpSIKIB
MixpsiaHui T-70C YCMK-5.,4b 1 1,86 4,0
00po0ITOK Ha HO(.ZiBaX T-70C KD5.4 1 1.86 2.8
IyKPOBUX OYpSIKiB
O6npuckyBaHHs MT3-80 OIIB-1200 | 6 0,9
MOCIBIB MT3-80 OI1-2000 1 9,43 0,97
MT3-80 OAT-1A 1 5,14 1,27
KOM3-6J1 OI1-450 1 2,93 2,76
KOM3-6J1 OIIIII-15 1 4,71 1,1
T-40 oy 1 4,87 0,65
30upaHHs BpOKaIo CK-5 KBH-6A 1 2,21 4,2
3€pHOBUX: CK-5 KPb-4,2 1 2,01 5,1
-CKOIIIYBaHHS y BAJIKU CK-6 KBH-6A 1 2,39 4,4
KIIC-5T KBH-6A 1 5,56 3,2
JAT-75M KBC-6 1 2,89 3,0
MT3-80 K3C-6 1 2,86 2,4
-miaOUpaHHs Ta CK-5 Xenep-4,1 1 0,94 10,4
oOMoJIOT BajkiB (6€3 CK-6 Xenep-4,1 1 1,16 11,7
NoAPIOHEHHAM CK-6 A-54-102 | 0,96 14,0
COJIOMH) JIOH-1500 IAIO1- 1 1,36 15,1
1500
-miAOUpaHHs Ta CK-5 Xenep-4,1 1 0,89 14,5
0OMOJIOT BaJIKiB (3 CK-6 A-54-102 1 0,97 16,1
NnoIpIOHEHHS CK/ -6 Xenep-4,1 | 0,9 14,8
COJIOMH) JIOH-1500 | TIJITIO/-1500 1 1,01 19,0
[Tpsame CK-5 Xenep-4,1 1 0,76 14,7
KoMOaliHyBaHHs (0€3 CK-6 Xenep-4,1 1 1 12,6
NOIPIOHEHHS CIIOMH) CKJ -6 Xenep-4,1 1 1,04 14,5
JIOH-1500 Xenep-5,0 1 1,31 15,4
JIOH-1500 Xenep-7,0 1 1,33 14,7
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IIpooosoicenns mabauyi 28

1 2 3 4 5 6
[Ipssme CK-5 Xenep-4,1 1 0,81 16,2
KoMOaitHyBaHHS (3 CK-6 Xenep-4,1 1 0,93 17,0
NOAPIOHEHHAM CK-6 Xenep-4,1 | 0,86 16,0
CIIOMH) JIOH-1500 Xenep-5,0 1 1 19,8
JIOH-1500 Xenep-6,0 1 1,01 19,0
JIOH-1500 Xenep-7,0 1 1,01 18,8
30upaHHs BpOKaIo KCKVY-6 2I1TC-4J1 1 1,6 15,02
KYKYPYI34 Ha 3€pHO HAT-75M KKII-3 1 0,84 15,92
(B KayaHax)
30upaHHs BpOKaIo JIOH-1500 KJIM-6 1,2 13,53
KYKYpY/Zi31 Ha 3€pHO CK-5 III1K-4 0,73 13,2
(3 OTHOYACHUM
00OMOJIOTOM KauyaHiB)
30upaHHs KYKypya3u E-280 - | 0,57 18,5
1 TpaB Ha 3€JICHUI E-211 - 1 0,74 15,5
KOPM 1 CHJIOC KCK-100 - 1 1,26 11,0
HAT-75M KCC-2,6 1 0,73 14,7
MT3-80 KCC-2,6 1 0,7 12,0
MT3-80 KC-1,8 1 0,53 12,4
MT3-80 KIIN-2,4 1 0,53 16,0
30upaHHs ypOKako MBC-6 - 1,47 8,5
IYKPOBUX OYPSIKiB: HAT-75M BM-6b 0,83 9,82
- 30UpaHHs THYKU T-70C BbM-6b 0,83 8,5
- 30upaHHs KC-6B - 1 1,14 12,62
KOPEHEITO1B PMK-6-01 - 1 1,04 12,79
PKC-6 - 1 0,83 13,28
KC-6 - 1 0,99 13,78
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Tabnuys 29
TexHos0riyHa KapTa BUPOLYBAHHSH (KyJabTypa)
YpoxaitHiCTh /ra
ITontepenHuk
PiBenb pecypcHoro 3abe3rneueHHs
Knac rpyHTiB
['pyna nianpuemcTs
J103u BHECEHHs 1OOpUB:
OpraniyHux T/ra
MinepanbHUX KT J.p./ra
y TOMY YHCJII:
a30THUX KT J.p./ra
dhochopuux KT J.p./ra
KaJIIHHUX KT J1.p./ra
Tapudna
Butparu CTaBKa 3a 3apobiTHa miata | Burtpatu
Cxknan arperary g . .
- 2| 'S | Tpali, moA- | HOPMO3MIHY, Ha BeCh 00CsT najguBa
& = el 8 To/I I'pH poGiT,rpH
= s © =
Ne | T i 3 2 = c.-T. & & ©
0 XHOJIOT1YHA
© , = s = MalluHa = = = g 3 = 3 = <~ &
/i orepariist g = = 4 ) = S = S 5l ©
pan = ) S| < &= O Q ) = ) = Q| ©
T | 9 F S| o | ok& & = = 5l £ 5 Z| ¢ ok
= | ©] z 2 Bl %) 2% 5| 3| 3EF 3 Z2E g g a%
O - S| | BE| 898 E | E T 5 T EE & ~| g &
o < = Ay M =t S - S - M
) 2 ~ b7 < 1 x o S =
e o A s © (S = (S = = g
() < = < = p=
= & =
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JOBITHUK ®OPMYV.JI
Ne : : : .
i dopmyia 3HaueHHs 1HIEKCIB, OIMHUIIl BUMIPY
1. | [HociBHa npuaaTHicTL HACIHHS, %:
Y — gucrora HaciHus, %;
- YxC C — cxoxIicTh HaciHHA, %;
100
2. | Hopma BHCiBY 3 NONPaBKOI0 HA NMOCIBHY NPUAATHICTH, KI/Ta 260
MUJIH. IIT./Tra:
HBpek.— pexomengoBaHa HOpMa  BHUCIBY,
B < HBpexk x 100 Kr/ra abo MJIH. IIT./Ta.
11
3. | BaroBa Hopma BHCiBY, Kr/ra:
HBkin. — KinibKicHa HOpMa BHCIBY, MJIH.
: mT./Ta ;
HBxkin x A x 100 ’ .
HBBgar = A —wmaca 1000 HacinuH, T.
[I1
4. | KinbkicHa HopMa BHCIBY , MJIH. IIT./Ta:
A —wmaca 1000 HaciHuH, T;
. HBsar HBBgar.- Barosa Hopma BHUCIBY, KI/Ta.
HBxkin = p Y,
A
5. | OKpyXkHIiCTBH KOJIeca CIBAJIKH, M
J1 — niameTp KoJieca CIBaJKH, M;
R — panmiyc xoneca ciBajaKu,M;
O=mx ]l T EH(I:IH}(]) 3,14
O=2nxR T
6. | Ilnomxa 3acisiHOY AiNAHKH , M2:

I, — mupuHa 3acissHOT JUISTHKH, M;
o — IUISX 1[0 MPOXOJUTH CiBajKa 3a TEBHY

KUIBKICTH 00EPTIB KOJIECA, M.
S=H_[><I[() P ’
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7. | JloB)KUHA 3aCiAHOI JiJIATHKH, M:
O — OKPYKHICTh KOJIeca CIBaJIKH, M;
n — KUTBKICTh 00€pTIB KoJeca.
Ho=0xn
8. | Po3paxyHkoBa HopMa BHCIiBY 3a KiJIbKiCTIO 00epTiB KoJieca ciBajIKH, KI:
HBpek. — pexomeHaoBaHa HOpMa BHUCIBY,
Kr/ra;
I — mupuHa 3axBaTy CiBaJlKH, M;
HBpo3.= J1 — niameTp KoJieca CiBaIKH, .M;
_ HBpexx I xnx [ x 7 n — KUTBKICTh O0EPTIB KoJjieca,
104 x K3 7 — umcio 3,14;
K3 — xoedimieHT 3CyBY Kojieca CIBaJKH
(0,93-1,0).
9. | Hopma BHCiBYy KyJbTYpPH B TPaBOCYMillli, Kr/ra a00 MJIH. IIT./Ta:
HBu4. — HOpMa BHUCIBY KyJIbTYpH y YHCTOMY
BUIJISII, KI/Ta a00 MJIH IIIT./Ta;
HBux Yo . .
HBtp=—— VYo — dacTka y4acTti KyJIbTypH B TPaBOCYMIIII,
I 0
0,
[1I1 — mociBHa NpUAATHICTH HACIHHSA, Y.
10. | doB:kuna psiakiB Ha 1 ra mociBy, M
S S — moma 1 ra, M%;
Ap =m M — mupuHa MIXKPSIAb, M;
T [ — rycrora CTOSIHHSL POCIWH, MJIH.IIT./Ta;
Hp =— P — ki1bKiCTh pOCIMH Ha 1 M PSAKY.
P
11. | BizcTanb Mizk pocIMHAMHU B PSAKY, M:

S — myoma 1 ra, M%;

[IImM — mupuHa MIKPSIIb, M;

I' — rycroTa CTOSIHHS pOCJIMH, MJIH IIT./Ta 200
S THUC. IIT./Ta.
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12. | YpoxaijinicTh ¢/r mpoaykuii 3 0a3MCHOIO BOJIOTICTIO, 1I/TA:
Y — dpakTuuHa yporkalHICTb,11/Ta;
Cp.¢0 — yacTka cyxoi pe4oBHMHHM C/T MPOAYKLIi 3
1 0o/ .
 VoxCp.d (hakTUIHOIO BOJIOTICTIO, %;
Vo Y Cp.6 — yacTka cyxoi pe4yoBHMHH C/T TPOIYKUIi 3
p- 0a3KMCHOIO BOJIOTICTIO, %.

13. | Biosioriuna BpoxkaiiHiCTh KYJbTYPH, T/Ta a0COJIOTHO CYyX0i pe4OBUHU
0,4...0,7 — xoedilieHT BUKOPUCTAHHS ONaiB
pOCIMHAMU;

V6=0.4...0,7/Ax10 10 — koe}ilieHT epeBeAECHHs MM ONAiB B M>/Ta;
T A — piyHa cyma onaiB, MM;
T — TpancnipaniitHuil KoeQilieHT.
14. | YpoxkaiiHicTh 0CHOBHOI NPOAYKIii, T/rTa a0COJIOTHO CyX0i pe4YOBHHH
[ — muToMa Bara OCHOBHOT MPOAYKIIii y CKJIa/i
Yr=YoxI' BpOXKaitHOCTI, %.
100
15. | YpoxkaiiHicTh 0CHOBHOI NPOAYKIii, T/ra 3a CTAHAAPTHOI BOJIOTOCTI

Bc — cranapTHa BOJIOTICTh OCHOBHOI MPOIYKIIIi,
Ye=¥Yrx100 %.
100-Bc
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KOHTPOJIBHI IMTAHHA 10 3AJIIKY

MOAVJb I
1. IlnanyBaHHS, IPOrHO3YBaHHS Ta MPOTpaMyBaHHA BpokaiB. JlaTu BU3HAUYECHHS
JaHUX TEPMIHIB.

2. OcHOBHI 3aBAaHHs IPOrPaMyBaHHs BPOKaiB.

3. IlpuHuunu nporpaMmyBaHHs BPOXkaiB CUTbCHKOTOCIOJAPCHKUX KYJIBTYP.

4. 3HaueHHs Ta €Tanu MpOLECY NPOrpaMyBaHHS.

5. OcCHOBHI NPUHUHUIK NPOrPaMyBaHHS BPOXKAIB 3 ypaxyBaHHSAM EKOJOTTYHHUX
0COOJIMBOCTEN PETIOHY Ta €KOHOMIKU MPUPOJOKOPUCTYBAHHS.

6. PiBHI ypo)kaifHOCTI Ta X BU3HAYEHHSI.

7. JiiicHO MOXJIUBUHM yposkail Ta HOro BU3HAUECHHS.

8. Sk BU3HAYUTHU MOTEHI[IIHY YPOKaHHICTH?

9. TlonaTTs peanbHOi BUpOOHUUOT ypokaitHOCTI. DopMyIia pO3paxyHKY.

10. CyTh MeTOy €KCIEPTHUX OILIIHOK.

11. SIx BH3HAYMTH TPOTHO30BAHY YPOKAMHICTH 3a METOJIOM BHPIBHIOBAHHS

TUHAMIYHUX PAIIB?

12. Po3paxyBaTu pOTrHO30BaHy BPOKaWHICTh 3a JOMOMOTOIO JiHIHHOT perpecii.

13. OcHOBHI eTanu KOpesiitHO-pEerpecCuBHOIO MPOTHO3YBAHHS.

14. IIporpamyBaHHsI BpOXaiB CLILCHKOIOCIOJAPCHKUX KYJIBTYP 3 BHUKOPHUCTAHHSM
MOKA3HUKIB TEIJ103a0€3MeUeHHS.

15. Cnoco6u miiBUILIEHHS TOTEHIIMHOTO BPOXKaro.

16. SIxi 3akoHM 3eMJIEpOOCTBAa Ta POCIMHHUITBA BPAXOBYIOTH 3a MPOTrpaMyBaHHS
BpOXaiB?

17. SIxi BUXiAHI JaHI BPaxoBYIOTh 3a PO3PaxyHKY AIMCHO MOXIJIHUBOI ypoxkKailHOCTI
(AMY)?

Monyas 11

18.OnTuMizarllis mpoieciB GOTOCHHTE3Y.

19.®oTOCUHTETUYHHI IOTSHIIAJI, HOTO BU3HAYCHHS.

20.IIponyKTUBHICTb (DOTOCUHTESY.

21.51k BU3HAYUTH NOTEHLIHHY ypOKalHICTh 32 (PITOMETPUYHUMU TOKa3HUKAMU ?

22.JluHaMika HapOCTaHHS JUCTKOBOT MOBEPXHI.

23.Jlunamika pocTy 0i0MacH 1 HAKOMUYEHHS O)KUBHUX PEYOBUH Y POCIUHAX.

24.Mojenb HAaKOMTUYEHHS CUPOT 1 CYX01 Macu POCJIHH.

25.Ha3BiTb OCHOBHI MapamMeTpu CTPYKTYpU PpOCIHH, SKIi BpaxoBYIOTb NIpH
MIPOrpaMyBaHH1 BPOXKaIo.

26.0OcHOBH1 O10JIOT1YHI XapaKTEPUCTUKU POCIWH Ta iX 3aJeXKHICTh BIJ] yMOB
BUPOILIYBaHHS.

27.I'padiku popMyBaHHS ONTUMATBHOT POTOCUHTETUYHOI MOBEPXHI.

28.Moaenb nociBy.

29.CtpyKkTypa Bpokaro, BIUIUB HOTO OKPEMHUX €JIEMEHTIB Ha BEJIMYMHY Ta SKICTb.

30.BuzHaueHHs 011 JUCTKOBOT MOBEPXHI MOCIBY.

31.YUuHHMKYK, [0 BIUIMBAaIOTh HAa (OPMYBAHHS ONTHUMAJIBHOI IUIOLII JIMCTKOBOI
MMOBEPXHI.



32.
33.

34.

35
36

37

38.
39.
40.
41.
42.
43.

44.
45.

46.
47.

48.
49.

50.
51.
52.
53.
54.
55.
56.
57.
58.

59.
60.
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Monyas 111
OcCHOBHI METO/IM BU3HAYEHHSI HOPM BHECEHHSI 100PHUB.
CyTp MeTomy pO3paxyHKy HOpPM BHECEHHS MAOOpPHB 3a pPEKOMEHIAIISIMU 3
ypaxyBaHHSM JaHUX KapTOr'paM.
SIKk BU3HAYUTU HOPMATHBHU 3aTpar AOOPHUB Il OAep>KaHHA | T BpoXkal 4YH
MPUPOCTY BPOXKAIO.
BceranoBnenHst noTpebu B MiHEpaIbHUX IOOpUBAX 32 HOPMATUBAMU 3aTpart.
SIK1 TOKa3HUKHU POIOUOCTI IPYHTY Ta MIHEPAIBHOTO JKUBIICHHS
BUKOPHUCTOBYIOTh Y OaJ1aHCOBO-PO3PaXyHKOBOMY METO 11?7
Henoniku BcTaHOBJIEHHS HOPM JI00PHB 32 PEKOMEHAAIISIMU.
OCHOBHI HEIOIKU Ta iX CYyTh 0aJTaHCOBO-PO3PAXYHKOBOTO METONY.
CyTb METOly BCTAHOBJICHHSI HOPM JOOPUB 32 OOHITETOM IPYHTY.
CyTb €eKOHOMIKO-MaTeMaTUYHUX METO/I1B BCTAHOBJICHHS HOPM JOOPUB.
YoMy eKOHOMIKO-MaTeMaTH4H1 MeTOoau (X MOJIeJ1) Ha3UBAIOTh JTOKATbHUMH.
Po3paxyHOoK HOpMH BHCIBY 3€pPHOBHUX KYJIBTYDP.
OnTuMmanbHa rycTOTa CTOSIHHSL POCIUH Ta (PaKTOPH, 110 BIUIMBAIOTH HA ii
dbopmyBaHHS.
MacoBa HOpMa BUCIBY C/T KYJIbTYD, il pO3paxyHOK.
BusnaueHHs npUpoCTy BPOKaro 32 paXyHOK BIIPOBAIXKEHHS
BHUCOKOIPOJYKTUBHUX COPTIB.
[ToHATTSI HOMOTrpaMHu Ta iX BUKOPUCTAHHS 3a MPOTpaMyBaHHs BPOXKAIB.
Cxema ckjafiaHHSI TEXHOJIOTTYHOT KapTH MPOTPaMOBAaHOT0 BPOKaIO Ta ii BIAMIHU
B1Jl TEXHOJIOT1YHOT KapTH BUPOLITYBaHHSI.
CitboBuii rpadik mMoibOBUX POOIT, HOTO MPU3HAUYECHHS.
[IporHo3yBaHHs PO3BUTKY HIKITHUKIB, XBOPOO Ta Oyp’siHIB Ta CUCTEMa 3aXO0/11B
060pOoTHOU, 10 BBOJUTHCS 1O MPOTHOCTUYHUX MIPOTPaM.
Bulip 1 06rpyHTYyBaHHS cUCTEMH 0OPOOITKY IPYHTY MPHU MPOrpaMmyBaHH1
BPO’Ka0 3€pPHOBUX KYJBTYP.
BusnaueHHs e(peKTUBHOCT1 BUKOPUCTAHHS PECYPCIB.
Oco0nauBOCTI NpOrpaMyBaHHs BpOXKaiB MPOMINKHHUX KYJIBTYP.
Oco0auBOCTI NpOrpaMyBaHHs BpOXKaiB CUTLCHKOIOCTIOJAPCHKUX KYJIbTYp Ha
3pOIIIEHHI.
OnTuMizallist €IEeMEHTIB TEXHOJIOT1i BUPOIIYBaHHS MPOTPaMOBAaHUX BPOXKaiB
IYKPOBUX OYypSKIB.
OcoOauBOCTI TEXHOJIOT1T BUPOIIYBAaHHS MPOTPAaMOBAaHUX YPOKaiB KapTOILIL.
Bunu nporpam 3a mporpamMmyBaHHs BpO>KaiB Ta iX MpU3HAYCHHS.
Ski mapameTpu OCHOBHUX €JIEMEHTIB MPOAYKTUBHOCTI MOCIBiB BBOJASATHCA J10
MPOrHOCTUYHOT IPOT'PAMH.
Ha sikux gaHux npoJlyKTUBHOCTI MTOCIBIB IPYHTY€EThCS 1HPOPMAIIIifHO-
olepaTUBHA Mporpama.
CyTb 1 3aBJaHHSI KOPUTYIOUOi TPOrpaMu B POrpaMyBaHHI.
OcHOBHI OprasizaliiiHi 3aX01 oJiep>KaHHs TPOrPAMOBAHUX BPOKAiB.
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