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BCTYII

[aTeHcudikariss 3eMiaepoOCTBa BHMAara€ HOBHUX METOJIIB 1 TEXHOJOTIN
BUPOIIYBaHHS CLIbCHKOTOCTIOAAPCHKUX KYJIBTYpP, 3JaTHUX 3a0€3MEeYUTH HaNOUIBII
noBHe, e(EeKTUBHE 1 pallioHaJIbHE BUKOPUCTAHHS TPYHTYy, KIIIMaTy, OpraHIYHUX 1
MiHEpaTbHUX JOOpWB, TOJMBHUX BOJA Ta IHIMIUX pecypciB. OmHUM 13 HANUOUIBII
NEPCIEKTUBHUX  METOAIB  MIJBUUIEHHS  NPOAYKTHUBHOCTI  3emiiepoOCTBa €
porpaMyBaHHS YPOXKAHHOCTI BUPOIYBAaHUX POCIIHH.

[IporpamyBanHsSM BpoOXaiB — II¢ pO3poOKa Ta BIPOBAKEHHS HAYKOBO-
OOTpYHTOBAaHHOTO  KOMIUIEKCY  B3a€MOTIOB’S3aHMX  3aXOJiB  BHUPOILyBaHHS
CUIbCHKOTOCTIOAAPCHKHUX KYJIBTYp, CBO€YACHE 1 SIKICHE BUKOHAHHS SIKMX 3a0e3neuye
OJICp’KaHHS 3aIUIaHOBAaHUX BpPOXKAIB 3 TMEBHUM JOIYCKOM KOJIMBaHHS iX pIBHIB, a
TaKOX M1BUIIEHHS IPYHTOBO1 POIIOUOCTI Ta MPOTYKTHUBHOCTI Mpalii.

[IporpamyBanHsi Mae BKIIOYa€ JIBa OCHOBHMX €TalM: IUIAaHYBAHHS
arpOTEXHIYHUX 3aXOJIIB 3a BHUPOIIYBaHHS BIJIMOBIIHOT KYJBTYpH Ta YIPABIIHHS
TEXHOJIOTTYHHUM IPOIIECOM YIIPOJIOBXK BereTaiiiHoro mepioay. Jlani eranmu TiCHO Ta
JIOTIYHO TIOB’si3aHI MK CO0OI0, a TOMY BHMAraloTh BiJ CHEIaICTIB arpapHux
HIANPUEMCTB TBOPUOTO Ta KOMIUIEKCHOTO MIAXOAY /IO IJIAHYBAaHHS Ta YIPaBIIHHS
TEXHOJIOTTYHUMU TIPOIECAMH.

CyuacHuil cTaH MarepiaabHO-TEXHIYHOI 0a3u arporpOMUCIOBOIO KOMILIEKCY,
3100YTKM arpapHoOi HAyKu BIJIKpUBAIOTh 3HAYHI MOKJIMBOCTI MEPEXO/y MOro Ha SIKICHO
HOBUM  piBEHb  —  MPOTrpaMOBaHE  BHUPOIIYBaHHS  BHUCOKMX  BPOXKAiB
CLTBCBKOTOCTIONAPCHKUX  KYJNBTYp. AJie TporpaMoOBaHE BHUPOIIYBAaHHS BpOJXKaiB
BUMAara€ BIJl CHELIANICTIB arpapHUx MIANPUEMCTB 3HAHHS HAyKOBUX OCHOB
3eMJIEpOOCTBa, BOJIOJIHHS METOJAMU Ta MPAKTUYHUMH HAaBUYKAMHU TPOTPaMyBaHHS
YPOXKAWHOCTI  CUTbCBKOTOCIIOAPCHKUX  KYJBTYpP, PO3POOKH €HEpro30epiraroumnx
TEXHOJIOT1H, 10 3a0e3MeuyoTh OUIBIT BUCOKY IMPOAYKTHBHICTH Ipalll Ta OKYIHICTh
3ac001B BUPOOHUIITBA 32 KOPOTKI TEPMIHM 3 MAaKCUMaJIbHUM €KOHOMIUHUM €(EKTOM.
Jlnst mporo HEOOXiAHI 3HAHHS OCHOBHUX 3aKOHIB 3eMJIepoOCTBa Ta YWHHHUKIB
dbopMyBaHHS BpOXKar0, IPYHTOBO-KIIMAaTHYHHUX PECYpPCIB  Ta 3axOJiB  IIOJO
PETYJIOBAaHHS TPYHTOBOI POMIOYOCTI, MPHUHIMITIB Ta METOJIB TPOTHO3YBaHHS 1
porpaMmyBaHHS YPOXKaHHOCTI.

Merta ngaHMX METOIUYHHX PEKOMEHAAIM — HAJAaTH JOMOMOTY CTYICHTaM
arpOHOMIYHMX  CHELIAJIBHOCTEM B OCBOEHHI  IIPOIPECHBHOIO  HANpPSAMKY
CUTBCHKOTOCTIONAPCHKOI HAYKH Ta TIPAKTHKH.

3a HamMCaHHS JaHWX PEKOMEHJAIlI BHKOPUCTAHO PE3YyJIbTaTH CY4YaCHHX
JOCSATHEHb HAyKOBO-JOCHTIIHMX YCTAaHOB Ta TMEPEIOBHX arpapHUX IiIIMPUEMCTB,
MaTepiaiu, onyO0I1KOBaHI B celiadbHIN JiTepaTypl.

[IporpamyBaHHsi BpokaiB — 1€ po3poOKa, CBO€YACHE 1 SIKICHE BUKOPUCTAHHS
HAYKOBO  OOIPYHTOBAHOTO  KOMIUIEKCY  B3a€MO3B’SI3aHUX  arpoTEXHIYHUX,
arpoXiMiYHMX, €KOHOMIYHMX Ta IHIIUX 3aXOMiB, IO 3a0e3MeuyloTh BHUPOIIYBAHHS
3aIJIAaHOBAHOTO PIBHSA 1 SKOCTI BPOXKAKD 3a OJHOYACHOTO ITIBHIICHHS POJIIOYOCTI
IPYHTIB Ta eKoJioriuHoi 6e3neku. [Iporpamu po3poOsioTh BIAMOBITHO J0 aITOPUTMY,
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SIKHM € CUCTEMOIO MPaBWJI 1 YMOB, 1110 BU3HAYAIOTH €JIEMEHTapH1 omnepalli Ta HopsI0K
X 3aCTOCYBaHHSI.

Cucremy mpaBwi, Kl MOTPIOHO BUKOHYBATH 3a MPOrpaMyBaHHS BpOXKaiB,
chopmynboBaHo B jaecsaTu nmpuHimnax akajaemikom I. C. [atimoBum. Koxxuuii 3 HUX
Ma€ CBIM anrOpuTM BUPIIICHHS OUTHII KOHKPETHHX 3aBlaHb. JlecsATh NPUHIIUIIIB
nporpamyBaHHs BpoxaiB akaj. . C. lllarinoBa nepenbavyaroTs:

» PO3paxyHOK MOTEHIIMHOI yposkaHOCTI 32 HaaxokeHHIM D AP 1 BUKOpUCTaHHIM
il mociBamu;

» PO3PaxyHOK MIMCHO MOKJIHMBOI ypOKalHOCTI 3a OlOKIIMAaTHUYHUMHU PECypcamu

MICIIEBOCTI;

PO3paxyHOK peajbHOI y BUPOOHHYUX yMOBAX YpOXKAWHOCTI 3a MOTEHIINHUMHU

MOXJIMBOCTSIMU KYJIbTYpPH, il COpPTIB 1 TIOpHIAIB Ta pecypco3ade3nedyeHHsIM

ypoXkaro B yMOBaxX rocrolapcTBa;

pO3paxyHoOK (HITOMETPUYHMX IMOKA3HMKIB 1] 3aIJIAHOBAHY BPOXKAMHICTB;

OIL[IHKY 3aKOHIB 3eMJIepoOCTBa 1 pOCIMHHUIITBA Ta MPaBUJIbHE X BUKOPUCTAHHS B

KOHKPETHUX YMOBAaxX IIPOrpaMmyBaHHS;

pO3paxyHOK HOPM JIOOpWB TIiJi 3alJIAaHOBaHY BPOXKAWHICTh 1 CKJIAJaHHS

ONTUMAJIBHOI CUCTEMH iX BUKOPUCTAHHS 32 BUPOIIYBaHHS KyJIbTYPH;

CKJIQJIlaHHSl arpoOTEeXHIYHOTO KOMIUIEKCY 3aXOiB IOJ0 ONTUMI3AIlli yMOB

BUPOILYBaHHS KYJIbTYPH 3T1IHO 3 ii BAMOraMu;

CKJIaIaHHsI CHCTEMH IHTETPOBAHOTO 3aXMCTy IOCIBIB BiJ IIKIIHUKIB, XBOpOO 1

Oyp’siH1B;

CKJIaZlaHHsl OajaHCy BOJIOTM, PO3PAaxyHOK HOPM IOJIMBY B yMOBaxX 3pOILEHHS 1

CUCTEMHU TOJIMBIB JI MOBHOTO 3a0€3MEUYEHHSI OCIBY BOJOIO MPOTSATOM BEreTallii;

» CKJIaJaHHs KapToK BUXIAHUX AaHux Ansg EOM 1 BukopucTaHHs ii A MOIIYKY
ONTHUMAJIBHOIO  BaplaHTa KOMIUIEKCY 3aXOIB IIOAO  3alporpaMoBaHOTO
BUPOIIYBaHHS KYJIbTYPH.

OTxe, mporpamyBaHHS BpOXaiB 3a Ha3BAaHMMH MPUHIUIAMU BUMArae psj
PO3paxyHKIB 13 BU3HAYEHHS BEJIIMYUHHM YPOXKAWMHOCTI, 3a0€3MEeUeHHs 1i pecypcaMH 1
KOHTPOJIIO 32 (OPMYBAHHSIM BPOXKAIO.

Hucrtumutina «[IporpamyBanHs BpoKaiB» IUIAHYEThCA HA TPETbOMY KypCi y
BUTJISI/I1 JICKIIIHHUX, IPAKTUYHUX 1 CAMOCTIMHUX 3aHSTh.

OOcsar nucUMILIIHM Uil CTYAEHTIB Hampsamy miarotoBku  6.090101
«ArpoHomist» craHoBUTh 90 roauHy abo 2,5 kpeautiB, y Tomy yuca 30 roguH —
nekiuiiinux, 30 roauH — npakTU4HuX 1 30 TOJMH — CAMOCTIMHUX 3aHSATh.

Jucuumiina «I[IporpaMmyBaHHsI BpoKaiB» CKIAAAEThCA 3 3-X OJIOKIB 3MICTOBHUX
MOAYJIIB (OCHOBHUX 1X PO3JUIIB), 1110 MICTATh y cO01 OJIU3BKI 32 3MICTOM TEMU JIEKIIH
Ta NPAKTUYHMX 3aHATh, 1HAWBIAyalbHI 3aBJaHHSA Ta IHINI OpraHizaliiHi (HopmH
HABYAJIBHOTO MPOIIECY.

Moayas 1. HaykoBi OCHOBM NpOrpamMyBaHHsI BpOXKAaiB Ta PiBHI
ypoxkaiHocTi: ek — 10; mpakTH4HKuX 3aHATh — 16, caMOCTIHHUX —6 TOJIHH.

Moayas II. ArpoOiosoriuni Ta arpoxiMiuyHi OCHOBH NPOrpaMyBaHHS:
nexmiit — 10; mpakTHYHUX 3aHATh — 6, CAaMOCTIHHHUX —15 roauH..

YV V VY Y

A\

Y
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Monayas III. ArporexHiyHi Ta OprafizaniiHO-TeXHIYHI 3aX0AH O/IeP:KAHHS

NMPOrpaMoBaHUX BPO:KAIB MOJbOBUX KYJIBTYP: JeKiii — 10; NpakTUYHUX 3aHATH —
8, CaMOCTIHHUX — 9 rOJIUH.

KoHTponb 3HaHb Ta yMiHb HPOBOAUTHCS y (OpMiI BHUKOHAHHS MPAKTUUHUX

poOiT, BHCTYIIB Ha ceMiHapaX, BHUKOHAHHS KOHTPOJBHUX TECTOBUX 3aBJaHb,
CKJIQJIaHHS 3aJIiKYy.

PO3HOI[iJI HaABYAJbHOI'0 9acCy 3a TcMaMHU NPAKTHYHHX 3aHATDb HABCICHO B

Tabuli 4.
Tabnuys 1
PO3HOAIT HABUAJIBHOI'O YACY 3A TEMAMU ITPAKTUYHHUX
No o
/i Temu mabopatopHUX 3aHATh Kinpkicts rogun
Moayas 1
| Pp3paxyH0K MIPOTHO30BAHOT YPOXKAMHOCTI )
CLIIbCHKOTOCTIOJIAPCHKUX KYJIBTYP
2. | Po3paxyHok koeoinieHTy 3acBoeHHsI DAP 2
3. | Po3paxyHOK NOTEHUINHOI YPOKAMHOCTI 2
4 Po3paxyHOK J1CHO-MOKJIMBO1 ypO>KaitHOCTI 3a 7
pecypcaMu BOJIOTU
5 Po3paxyHOK IiCHO-MOKITMBOI YPOXKaMHOCTI 32 )
" | TEIUIOBUMH pECYpCaMHU
6 Po3paxyHOK NiliCHO MOKJIMBOI ypOXKAHHOCTI 32 SIKICHOIO 5
" | OIIIHKOIO IPYHTIB
7. | Buznadyenss peaqbHO1 BUPOOHHUOT YPOXKAHHOCTI 2
8. | KontpoarHa poboT o moxayito | 2
Monayas 11
9 [IporpamyBanHs PITOMETPUIHUX MTOKA3ZHUKIB 1T 5
3aIJIaHOBaHy YpOKaHICTh
10 Po3paxyHok HOpM BHECEHHs JOOPHUB Ha 5
" | 3anmporpaMOBaHUN ypOxKau
11. | KonrpoasHa poboTa nmo moayito 11 2
Mopyas 111
1. HpqrpaMyBaHHﬂ ONTUMAJIBHOI T'YCTOTH MOCIBY 1 HOPM )
BUCIBY
13 TexHOJ0T1YH1 OCHOBH OTPUMAaHHS 3alpOTPaMOBaHUX
) 4' ypoxaiB(po3poOKa TEXHOJIOTTYHOT CXEMH BUPOITYBaHHS 4
" | CLIIBCBKOTOCTIOIAPCHKUX KYJIBTYP)
15. | KonTpoasHa po6oTta mo moaysto 111 2

Pazom

30
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KpeaunTHo-M0ay/ibHA PEITUHIOBA OLIHKA 3HAHb CTY/JACHTIB

PelTuHT CTyIEHTIB CKJIaJa€ThCcsl 3 3arajibHOl KUTBKOCTI OajiiB, OTPUMaHHX Ha
MPOMIKHOMY KOHTPOJIbHOMY 3axO0Ji Ta 3a MOTOYHY poOoTy. MakcuMalbHa KUIbKICTb
0ariB 3a HaBYAJIBHY JUCIMIUIIHY, II0 MOXE OTPUMATH CTYICHT YIPOJOBXK CEMECTPYy 3a
BC1 BUIU poOOTH, cTaHOBUTH 100.

3a KOKHUM 3 €JIEMEHTIB MOAYJISl CTYJIEHT OTpUMY€E OLIHKY B Oanax. Cyma Oanis,
HaOpaHMUX CTYJIEHTOM IIiJl Yac BUKOHAHHS BCiX BUAIB POOIT 32 MOAYJIb, TOAAETHCS. SIKIIO
CTYJIeHT He HaOpaB HEOOX1JHOI cyMu 0alliB, TO BIH HE JOMYCKAETHCS 10 KOHTPOJIBHOTO
3axo/Ay 1 MOMy pEKOMEHIyeThCsl HaOpaTH L0 KUIbKICTh OaliB 3a paxyHOK BUKOHAHHS
1HMBIIyaJIbHOTO JOMAITHHOTO 3aBJaHHs, MIPOMIKHOT'O TECTOBOIO KOHTPOJIIO 3HAHb Ta
THIIMX BUJIIB POOIT.

[lincymkoBa oOIliHKa CTyJ€HTa 3 HAaBYAJIbHOI MUCHUILUIIHU Yy S5-My cemecTpi
3aKIHUYEThCS 3aJiKOM. 3alliKk BU3HAYA€ThCA 32 YMOBHM HASBHOCTI y HHOTO MO3UTHUBHHUX
OIIIHOK 3 yCiX 1i MOAymiB (3alMiKOBUX KpeauTiB). [Ipu 1mpoMy m0 3amiKOBOi KHUKKH
BUCTABIISIETBCS «3apaxOBaHO», SAKIIO KUIbKICTH OaniB 60 1 Ouibie (13 MOMXKIMBHUX
100 3acBO€HHST 3MICTOBUX MOAYJIB YHPOAOBXK ceMmecTpy). [IpucyTHICTH cTyneHTa Ha
31Ky He 000B’SI3KOBa.

CryneHTH, sSKi XBOPUTH 1 MalOTh BIAMOBIIHI JOBIAKA MEIUYHUX YCTAHOB M OyJH
BIJICYTHI 3 1HIIUX MOBAXHUX MPUYUH 1 HE MOTJIM OpaTH y4acTh Y KOHTPOJIHHOMY 3aXO/l,
MPOXOJAATh KOHTPOJIb MiJ Yac CIelialbHO BCTAHOBJICHHX JOJATKOBUX 3aHATh 34
Y3TrOHKEHHSIM 3 BUKIJIaadeM rpadikom, o po3po0oiise nekaHaT GakyabTeTy.

[Ilkana peHTHHrOBOI OLIHKA 3HAaHb CTYACHTIB 3 HABUAJIbHOI JAUCIUIUIIHU
«IIporpamyBaHHsI Bpo’kaiB» HaBe/IcHA B TaOJIHIII.

Tabnuys 2

IlIkajna peHTUHIOBOI OiIHKH 3HAHb CTYAEHTIB 3 JUCHHILIIHA

Momyi
Orwigka Bcroro
1 2 3

Ne Bun xonTpomto
n/m 3HaHb CTYCHTIB

5-it CEMECTP

Buxonanns MMPaKTUYIHUX

5/3 14/7 4/2 6/3 24/12

pooIT

BinBigyBaHHS JTEeKIiHHUX 5/3 5 4 6 15
2. | 3aHATH

HaykoBa nomoBinb 5/3 1 1 1 3

KonTpoarsHa pobota 1o

5/3 16/9 23/12 19/9 58/30
4. | moxyJiro

[Ipomycku 3aHsTH 6€3 1
5. | HOBaXXHHUX IIPUYMH: 32 | rox.

Ycboro 3a 5-if cemectp 5/3 36/22 | 32/19 | 32/19 | 100/60

Ilpumimka — y 4YUCENBHUKY MaKCHUMallbHa, a y 3HAMCHHHKY MiHIMaJIbHa
KUIBKICTBH OaJIiB.
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MOJYJIb 1. HaykoBi 0CHOBHM IPOrpaMyBaHHs BPO3KAIB Ta PiBHI ypOKAWHOCTI
IIpakTuyne 3ausarTa Ne 1

Tema 1: Po3paxyHOK NPOrHO30BAHOI YPOKAWHOCTI CUIbCBKOrOCHOJAPCHKUX
KYJbTYP

[IporHo3yBaHHsS YpOKaHOCTI — II€ HAayKOBO-OOIPYHTOBaHE IepeadadyeHHs
MOJKJIMBOI BEJIMYMHU 1 SKOCTI BpOXKal0 Ha TEBHUN MepioA. Y MOJbOBUX YyMOBaXx
Bpokaii (hOpMy€eThCA i1 BIUTMBOM 0araTh0X YHMHHHKIB, IO 3MIHIOIOTHCS HE3aJIEKHO
Bil Hamioi BoJil. B imeanmpHOMYy BHManky iX yci ¥ Tpeba BpaxoByBaTH IIiJI 4ac
IPOTHO3YBaHHS BPOXKarlo.

JI1st 1boro NoTpiOHO JOCTATHBO TOYHO MPOTHO3YBATH AMHAMIKY IIUX YMHHUKIB
YOPOJOBX Beretamii. AK€ B NOJbOBUX YMOBAaxX YIPABISTH OUIBIIICTIO 3 HUX Ta
3MIHIOBAaTH iX aJeKBaTHO BHUMOTaM pOCIMHU HEMa€e MOXIHUBOCTL. Meroam X
HaJIMHOTO MPOTHO3y OaraThOX 3 HUX TakKoX HE po3podineni. binpmie yBaru
OPUAUIATIOCS BUBYEHHIO METOIB MPOTHO3YBAaHHSA HAWBAXKJIMBILIMX YUHHHKIB
IPOAYKTUBHOCTI TOCIBiB. IX HaifuacTilie i BMKOPHCTOBYIOTH Yy HPOTHOCTHYHMX
PIBHSHHSX 1 Mojensax. Lle — mporuo3 3amaciB TOCTYNHOI pOCIMHAM BOJIOTH B pi3HI
nepioAu BereTallli, CcyM aKTUBHHMX, CEPEIHbOJ000BUX 1 €(PEKTHBHUX TEMIIEpaTyp,
HECHPUSATIIMBUX METCOPOJIOTIYHUX YWHHHUKIB, TYCTOTH POCIHUH 1 CTEOJIOCTOIO,
PO3BUTKY XBOPOO 1 IKIAHUKIB, AT HACTaHHs (eHOoIorIYHuX (a3 Ta iH.

JUisi  porHO3YyBaHHSA BPOKaiB HAWOIUIBIIOTO TMONIMPEHHS OJEPXKalIH Taki
METOIM: CKCIIEPTHUX OIIHOK, aHajoTrii; BHUPIBHIOBAHHS JUHAMIYHUX PsIiB
ypOXKANHOCTI Ta iXHS EKCTPAIOJISIIIS; KOPENSIIHO-PErpeciitHOr0 MOICTIOBAHHS.

Memoo excnepmuux oyiHOK TPYHTYETHCA Ha JOCBIJI Ta IHTYILll CIIELIATICTIB.
[To3UTHBHUM Yy HBOMY € OpI€HTALlSl HA CEPEIHBONPOrPECUBHI OKA3HUKHU SIBUILI, SIK1
CYTTEBO BIUIMBAIOTH HA PIBEHb ypoxalHOCTI. OJHAK 1Iel METOJ| Ma€ JOCHUTh 3HAYHY
YacTKy Cy0’€KTUBHOCTI, TOMY HAI1MHICTh MOT0 HEAOCTATHSI.

Memoo ananoziti 61U3bKUIA 32 CBOEIO CYTHICTIO O METOAY €KCHEPTHHUX OI[IHOK
1 € OulbIl SKICHUM HIDK KUIBKICHUM TNPOTHO3YBaHHSIM. AJjie B HbOMY
BUKOPHUCTOBYETHCS OiIbIlIe KOHKPETHUX NAaHUX MPO YMHHUKU (POPMYBAHHS BPOXKAIO.
[Ilo6 3miliCHUTH TIPOTHO3YBaHHA 3a IIMM METOJIOM, Tpeba MaTh JaHl IIpo
YPOKalHICTh 1 YMOBH (DOPMYBaHHS BpOXKarko 3a PpsJi MONepeHiX pokiB. Haiimenima ix
KUIBKICTh Taka, 3a SKOI cepe] IOMNEepeHIX POKIB € PiK, dyXe OJM3bKUU 3a
CYKyHHICTIO yMOB (opmyBaHHs Bpoxkato. Kparne, sKmo TriaubuHa mepiogy
aHATI30BaHUX POKIB MICTUTH K1JIbKa aHAIOTTYHHX.

Memoo supientosants OuHaAMiuH020 pady € TOCUTH MOMIMPEHUM aHATITUIYHUM
METOIOM MPOTHO3YBaHHSA. MIOT0 OCHOBOIO € MPHIYIIEHHS NPO CTiHKY TEHICHIIIO
3MIHM YpOKaiflHOCTI B yacl. OHak rinore3a CTIMKOCTI 3MIHU YPOKAMHOCTI HE 3aBXKIH
niATBEPAKY€EThCS. L{bOro He BpaxoBye MPOCTE BUPIBHIOBAHHS JUHAMIYHOIO psay. A
TOMY 3a IITUM METOJOM HE€ MO’KHa TMepeadaynuTH 3MiHy TeHJIeHIIi1 BpoxkaitHocTi. Lle €
CyTTEBUM Horo HeposiikoMm. [IpoTe maHuii MeTOa IIMPOKO BUKOPUCTOBYIOTH IS
NPOTHO3YBaHHS BpOXKAiB Ha TMEPCHEKTUBY HAa OCHOBI CYKYNHOTO pe3yJbTaTy
rocrofapchbkoi AISUIBHOCTI 0€3 BUWICHYBAHHSI BIUIMBY KOXHOTO KOHKPETHOTO
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YUHHUKA, TOOTO Ha OCHOB1 TEHJECHIIIH, IO CKJIAJIajucs B T'OCHOJAApPCTBI (perioHi)
10J10 3a0e3IMeUeHHs] BpOXKalo J100pUBaMM, TEXHIKOI, 3aco0aMu 3axHUCTy IOCIBIB,
TEHJICHIIIl 3MIHU COPTOBOT'O CKJIaay, COPTOOHOBJIEHHS, HACIHHMIITBA, KBajidikarii
CIICIIAIICTIB 1 MpaIiBHUKIB, BAPOOHUYOI JUCIUILTIHY, OpraHi3allii mpartii, yrpaBIiHHSI
BUPOOHUIITBOM ToOI[0. /{7151 11bOTO Kpare MaTu AaHl IPO YPOXKAWHICTh KyJIbTypH HE
meHmie sk 3a 10 momepenHix pokiB. I[IporHo3oBaHy BpOXKAMHICTH PO3PaXOBYIOTH,
BUKOPHUCTOBYIOYM PIBHSHHS J1HIAHOI perpecii
y=a+tex
i€, Y — IPOTHO30BaHa YPOKaHICTh B HACTYITHOMY POIIi, 1/Ta;

@ — BUTbHUU WICH PIBHSIHHS;

6 — Koe(imieHT perpecii;

X — ¢akrop yacy (MOPAOKOBUH HOMEP POKY, Ha SIKHH MPOTHO3YETHCS

BPOKaWHICTB).

Jlns  mpukiamy  po3MISTHEMO  TPOTHO3YBaHHS  YPOXKAWHOCTI  BiBca B
rocnonapctl Ha 2014 pik (12-i pik Bijg Mo4yaTKy MNepioAy), SKIIO 3a MONEpeHl
10 pokiB BoHa OyJia Takolo, sika HaBeAeHa B Tadmul 1.

3 METO TPOBEACHHS PO3PAaXyHKIB CHOYATKYy Kpaimie CKJIACTH TaOJIHUIlo
BU3HAYEHHS BpPOXKaifHOCTI (TabII. 2).

Tabnuys 1
YpoxaiiHiCTh CiJIbCHKOIOCNOAAPCHKUX KYJAbTYP Y FOCHOJAPCTBI 32
ocranHi 10 pokis, 1/ra

Pix O3uma SApa Kykypymza | IIpoco | LlykpoBuii Ogec
MIICHUIS | TIICHUIIS OypsiK

2003 37,5 33,9 53,4 30,4 400 30,4
2004 53,2 42,8 47,8 32,3 335 29,0
2005 40,1 40,1 49,7 35,7 390 25,4
2006 443 37,8 50,5 40,4 387 33,7
2007 38,4 39,4 61,4 37,2 405 35,4
2008 49,7 47,5 63,7 29,8 417 32,1
2009 55,3 44,4 54,3 35,8 388 34,4
2010 42,7 49.4 50,6 40,1 405 35,8
2011 50,4 45,5 55,4 39,9 416 37,7
2012 48,8 39,9 51,0 33,7 380 37,0

[ToTiM MpoOBOASATH pO3paxyHKH Yy TaKid MOCIIAOBHOCTI.
Busnagatots cepeHi 3HAaYCHHS X 1 ).

g =g oA 55 10 =5,5;
y=%y:n=330,9:10 = 33,09.

-

3HaueHHs 6 BU3HAYAIOTH 32 (HOPMYJIOO:
»_ Zxy-nxy _1905,5-10-5,5- 33,00
X -nXx? 385-10- 5,52

=1,037.
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3Ha4YeHHS @ BU3HAYAIOTh 32 (DOPMYIIOK0:
a=5—ex a=233,09—1,037-5,5= 26,386.

Ile o3Hauae, mo cepeAHiil MOPIYHUNA TPUPICT YPOKAWHOCTI BiBCa CTAHOBUTH
1,037 1/ra, a moyaTKkoBa MPOrHO30BaHa ypoxkanHicTh — 26,386 11/ra. SKiio TeHaeHIis
3MIHM YPOKalHOCTI 3aJIMIIUTHCS 1 B MAaHOYTHbOMY, MOXHA BU3HAYUTH YPOKAWHICTh
2014 p., To6T0 Ha 12-i pik, nounHarouu 3 2003 p. BOHA CTAHOBUTHUME:

gy = 26,386 + 1,037 - 12 =38,83 13 1 ra.

Tabnuys 2
Bu3HayeHHs TPeHAY BPOKaiHOCTI BiBca
: dakTop yacy 2 YpokaliHiCTb,

Pix ) X wra (v) Xy
2003 1 1 30,4 30,4
2004 2 4 29,0 58,0
2005 3 9 25,4 76,2
2006 4 16 33,7 134,8
2007 5 25 35,4 177,0
2008 6 36 32,1 192,6
2009 7 49 34,4 240,8
2010 8 64 35,8 2864
2011 9 81 37,7 339,3
2012 10 100 37,0 370,0
Cyma 55 385 330,9 1905,0

Po3rissHyTHII BUNIQZOK HPOTHO3YBaHHS HAJEXKUTh 10 PO3PSALY NMPOTHO3IB 3a
OJHMM JMHAMIYHHM PAOM i € HalmpocTimmm. Foro mHpoKo BHKOPHUCTOBYIOTH i
4yac MPOTHO3YBAHHS EKOHOMIYHMX SIBUILI. YPOXKANHICTh CUIBCHKOTOCIOAAPCHKUX
KyJIBTYp BU3HAYAETHCS PIBHEM KYJIbTYPH 3eMJIEpPOOCTBA, IPYHTOBO-KJIIMATUYHUMH Ta
NOTOJAHUMHU yMOBaMu periony. ToMy OuWHaMIYHUNA psAJ ypoXKaWHOCTI OyIb-sSKOi
KyJAbTYpU CIHiJI PO3MIIANAaTH SK CyMy JBOX CKJIAJOBUX — JETEPMIHOBAHOI
HEBUIAJIKOBOI PYHKIIT yacy (TpeHAy) 1 JeIKUX BUMAJAKOBUX (XapaKTepHUX JIUILIE JJIs
JTAHOTO POKY) KOMITOHEHTIB.

HeBumnankoBa (QyHKIlISI 4acy XapakTepu3y€e TEHACHIIII0 BPOXKAHHOCTI (TpeH[),
M0 € pe3yldbTaTOM MOCTYNOBOIO TOJIMIIEHHS KyJIbTYypu 3eMjiepoOcTBa 3a
CepeNHbOro piBHA IPYHTOBO-KIIMATUYHHX YMOB. Ii BelMYMHA 3aJI€KHTH Bij
BIIPOBAKEHHSI B MPAKTUKY JOCATHEHb HAYKH 1 TEXHIKU, TOIIO. OTXe, MPOTrHO3yBaTH
ypOXKaWHICTh HEOOXIHO 13 ypaxyBaHHSIM 000X CKIJIAIOBUX JTUHAMIYHOTO PSIy:
TpeHay (IUIAXOM €KCTPAMOJIAIIi 32 IOMOMOTOI0 OYy/Ib-IKOTO 3 METOIB MPOTHO3Y 3a
OJIHUM JUHAMIYHUM PsIIOM) 1 BIAXWUJIEHb YPOXKAMHOCTI B1Jl TEHACHIII], sIKa CKJanacs,
HAlpUKJIaJ 3a JIONOMOIOK  METOJIIB  OI[IHKM arpoMETEOpOJIOTIYHHX  YMOB
BUPOLITYBaHHA KyJbTypu. CyMa ABOX OJep)KaHMX TaKMM YHUHOM IIPOTHO3IB Ja€
CyMapHUM MPOTHO3 ypOXKAWHOCTI. 3arajbHUNA BUpPA3 PIBHSHHS JJis NMPOrHO3yBaHHS
ypOXKaiHOCTI 32 TAKUM MIIX0JI0M OyJe:
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V=¥, xC,

ne, Y, — TeHACHIIs BPOKalHOCTI KyJIbTypy Ha IPOrHO30BAaHUH PIK;

C — omiHKa CTymneHs BIAMIHHOCTI YMOB, IO CKJIJMCS Ha JAaTy CKJIaJaHHs
IPOrHO3Y, B1Jl OararopiuHUX JaHUX, HA (HOHI AKUX POPMYETHCS TEHACHIIIS
BPOKaHOCTI.

HalinmommwmpeHnimuM MmiAXOAOM JO BUPIIICHHS 3aBAaHb I[POTHO3YBaHHS
TEHJICHIII1 YPOKaWMHOCTI € EKCTPAIOJIALIS ICHYIOUHMX 3B’SA3KIB 1 3aKOHOMIPHOCTEH Ha
ManOyTHE.

3a  MpPOTHO3YBaHHS  ypPOKAMHOCTI  CUIBCHKOTOCHONAPCHKUX  KYJIBTYP
3aCTOCOBYIOTH Pi3HI METOJI MPOTHO31B 3 OAHUM JUHAMIYHUM DPSIJIOM: aBTOPErpeciifHi
MOJCN, METOJ EKCIOTCHIIaIbHOTO BHUPIBHIOBAHHS, METOJ[ TapMOHIYHHX Tepes,
MPOTHO3 33 JOTIOMOTOI0 MapKOBCHKHX JAHIIIOT1B.

AHanizyroud JUHAMIYHI DPSAM  YPOXKaWHOCTI, YacTO 3aCTOCOBYIOTH METOJ
HAaMEHIIMX KBAJpaTiB, 3a SIKOIO BCl CIIOCTEPEKEHHS IWHAMIYHOIO Py MAaroTh
OJIHaKOBY Bary. AJie O4IKyBaHHMI pIBEHb TEHJEHILII YPOKalHOCTI OUIBIIOI MIipOIO
3aJIEKUTH BlJ PIBHA, OCATHYTOIO 33 OCTaHHI POKU. PaHINIl CIIOCTEPEKEHHS TaKOXK
HECYTh MEeBHY 1H(POpPMAIIiI0 TTPO 3MIHU YPOXKAMHOCTI, ajie 3a aHaji3y iM Tpeba MEHIIe
OPUAUIATA yBaru MHOPIBHSHO 3 MI3HIMIMMU cHoOcTepexeHHsMU. lle BpaxoByeTbcs
METOJIOM TapMOHIYHUX TEPE3.

Kopenayiuno-peepecitine  npocrnosysamnsi  epoxcaunHocmi —  OOUH 3
HAWJOCKOHANIIIUX METOAIB. BiH I'PDYHTY€ThCS Ha KOHKPETHUX IMOKA3HUKAX PIZHUX
CTOpIH MPOAYKIIIMHOTO  Tporecy. AJNropuTMiuHa CHCTEMa  MAXOAy  JO
POTHO3yBaHHS BKJIFOYA€ TaKi OCHOBHI €Tamu: BUSBICHHS MOXJIMBUX YWHHHUKIB, 110
BIUTMBAIOTh HA BPOXKAWHICTb, BHU3HAYCHHS BEJIMYMHU BIUIMBY YWMHHUKIB Ha
BPOJKaliHICTh; BHUSBJIEHHS TICHOTH MIDKYMHHUKOBUX 3B’S3KIB 13 HAaCTYIHUM
BUJIJICHHSM ITi/IMHOKWHYA YWHHUKIB, SIKI HAWOUTIbIE BIUIMBAIOTh HA BPOXKAWHICTH;
NEPETBOPEHHS MIJIMHOXXKMHA 3 METOI0 YCYHEHHS SIBUINA MYJIbTHKOJUTIHEAPHOCTI;
BU3HAUYEHHS TUIy 1 TapaMmeTpiB KOPEISUIAHO-pEerpeciiHoi MOJeni; BU3HAYEHHS
JTOMYCTUMUX 3HAUYE€Hb YMHHUKIB, 110 BBIMIILJIM B MOJIEJb; MPOTHO3 YPOXKAWHOCTI 13
3aIaHUM CTYII€HEM CTAaTUCTUYHOI HaAiWHOCTI. Taki Mojeli CKIaJatoThCs 3 OKPEMUX
0JIOKIB (arpoMeTeoposIoriyHuM, POTOCUHTE3Y, TUXaHHS, POCTY, PO3BUTKY Ta 1HUII),
TOCUTh 00’eMHI 3a 1H(OpMaIi€ 1 MoTpedyrTh KOMIT IOTEPHOrO 3a0e3nedeHHS.
[IporHo3yBaHHs BpOXalHOCTI HaBITh 3 YpaXyBaHHSM HEBEJIMKOI KUIBKOCTI YAHHUKIB
— MPOIIEC JOCUTh CKJIAJHUN. Y MIMPOKIM MPaKTULl TPOrHO3yBaHHS YpOsKaiB yacTile
IIPOBOJISATH 3AJIEKHO BiJ KUIBKOX KOHKPETHUX YMHHHKIB. 32 BY3bKOTO IHTEpBANy iX
3MIH 3aJIEKHICTh YPOKaWHOCTI BiJl 3MIHM YHHHUKA MOXKHA BBAXXKaTH MPSMOIIHINHOIO.
MareMaTuyHe piIBHSHHS I IPSIMOJIIHIMHOT 3aJIeKHOCTI MK TPhbOMa 3MIHHUMHU Ma€
TAKUU BUTJISA:

y=atex T 86X,
Jie, Y — IPOTHO30BaHA BPOXKANHICTb; @ — BIIbHUIA WICH PiBHAHHS;

6; 1 6, — Koe(dillieHTH perpecii: KOeIIiEHT @;, MOKa3ye, Ha SKY BEIUYHUHY
30UTBIITYETHCS ) 32 KOKHOTO 30UTBIIICHHS HA OJIHY OJMHHUITIO X; 32 TIOCTIMHOTO
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3HAYCHHS X;; KOE(]IIIEHT 6, TOKa3ye, Ha SIKy BEJIMYHUHY 30UIBIIYETHCS ) 3a
30UIBIICHHS X, Ha OJUHULIIO 32 IIOCTIMHOrO 3HAYEHHS X ;.
3Ha4yeHHS d, ;, 8; BUPAXOBYIOTh METOI0M HAMEHIIINX KBAAPATiB:
Ta-%PLa-x)(-N-SE-%) (- ¥-y) (2-X).
— — _— v 2 2
T -x)* L (x2 - X%2)? = [Z (a1 — X1) (%2 = X2)]

8 =

E (% — )P T (- })(XQ -X2) — (xl “X)e-x)Z(n-x1) (- _)
2 (6 - xl)2 T 0n- %) - [ (0 -X) 0e-x)

| =Y~ 8% — 6%, .
Hpmmaz[OM TaKOTO HpOFHOSYBaHHH MOke OyTH TPOTHO3 YpPOKAWHOCTI
(v, T/ra) 03UMOIi MIICHHMIII 3a 3amacaMH JOCTYIMHOI POCIWHAM BOJIOTH B METPOBOMY
mapi rpynty (W, MM) Ta KinbkocTi cre6en Ha 1 M%, siKi 36eperancs micis nepesumMinii
(n), 3a piBHSIHHSM, 3anponoHoBanuM €.C.Y 1aHOBOIO:

y=—2,97 + 0,059 W+ 0,024n .
[Tpu GiIbIIINA KITBKOCTI YUHHUKIB PIBHSHHS MAa€ TaKUW BUTIIS!
y=a+ ex, + 6x + ex; + ..+ X,

1€, @ — BUIbHUH YJICH PIBHSHHS;
8/, 82, 83...6, — KOe(DILIEHTH perpecii, fKI XapakTepU3yloThb e(EKTUBHICTbH
BIJIITOBIHO KOXKHOI'O 3 YUHHHKIB X, X2, X3, ...X,.

Po3paxyHku BUTBHOTO ujieHa PIBHSHHS 1 KOe(]ili€HTIB perpecii y 1boMy pasi
IpOMI3JIK1 i Kpale BUKoHyBatu ix Ha EOM.

[ Bce x Taki METOAM MPOTHO3YBaHHS MalOTh OOMEXKEHE 3aCTOCYyBaHHS, 0O B
IPSIMOJIIHIMHIN 3aJIEKHOCT] BiJI YAHHHUKA YPOXKAWHICTh 3HAXOJUTHCS JIMIIE 32 JTy)KE
00MEXEHOTO 1HTEpBaIy HOro 3MiHU. SKIIo HEOOX1THO MaTeMaTHYHO ONMCATH BILIWB
Ha BPO’KaWHICTh YChOTO CIEKTpa 3MIHM YMHHUKA YPOKAaWHOCTI (HampHKiIaa, HOPM
noOpuB Bif HYJA 1O TyX€ BHUCOKHX), TO Tpeba BHKOPUCTATH HE TPSIMY, a KPUBY
JHI0, O[O0 JIOCSTA€ MAKCUMYMY, a MOTIM 3HHMXKYEThCS, 1 32 (POPMYJIOI0 TaKoi KpHBOI
IPOTHO3YBATH yPOXKANHICTH TOMAI, KOJHM 3a OJHAKOBUX MPHUPOIICHHSIX HE3aJICHKHUX
3MIHHUX X 3aJIe’KHa y (YPOKalHICTh) Ma€ HEOAHAKOBI TPUPOLICHHS.

YpoxkaliHicTh € (QyHKIi€I0 0araThbOX YMHHUKIB, 110 BINIMBAIOTh Ha HEi 10
NPOTHO3YBaHHS 1 BIUIMBATUMYTh YIPOJOBX TNpOrHo30BaHOrO Tepiomy. OTxke,
ypOXKaNHICTh MOTPIOHO MPOTHO3YBATH 3 ypaxyBaHHSM HE TUIbKHU Nepen0adyBaHOTro
nepediry YMHHUKIB YPOXKAMHOCTI, a ¥ 3 ypaXyBaHHSM CTaHy NapaMeTpiB YNHHHKIB 1
ypoKallHOCTI Ha mepioJ] NporHo3yBaHHs. Ha TakoMy NpUHIMMI TPYHTYETbCS
OUTBIIICTh 3aIPOIIOHOBAHUX YYEHUMHU PIBHSHb JJIsi TPOTHO3YBAaHHS BPOXKAiB
OCHOBHHX CUIbCHKOTOCIIOAAPCHKUX KyNbTyp. LI piBHSHHS OofepskaHi Ha MPUHITUIIAX
EMITIIPUKO-CTATUCTUYHUX METOJIB MPOTHO3YBAaHHS 1 TOMY MarOTh BY3bKE pEriOHAIbHE
3aCTOCYBaHHSA, TOOTO JUIsi KOKHOTO PErioHy CIiJ OJEpKyBaTh KOHKPETHHMA
EKCIIEpUMEHTAIFHUN MaTrepial 1 Ha WOro OCHOBI PO3POOJSITH PIBHSHHS JUISI
IPOTHO3yBAHHS BPOYKAWMHOCTI.



13

[IporHo3yBaHHs BpOKaiB MPOBOIATH 3 PI3HUM IEPiOJIOM 3aBYACHOCTI.
Hasenene Bume piBasiaas €. C. YiaHoBoi Jae  MOXKIMBICTh MPOTHO3YBATH
YPOKaMHICTh 03UMO] MIIEHUITI 13 3aBUACHICTIO TPU MICSII].

[3 3aBuacHicTIO /Ba MicsIl, TOOTO y (a3l BUXOAy B TPYOKy, YPOXKaWHICTb
03UMOT MIIICHMII MPOTHO3YETHCA 32 PIBHIHHSM:

y=12.44 + 0,03W — 107 W? + 0,004n — 1075 n? + 0,052 t —
— 0,002 £2 — 0,002 r + 107 12,

ne, W — cepenHi 3amacu IOCTYITHOI pOCIMHAM BOJIOTH B METPOBOMY Iapi IPyHTY 3a
nepioj BiTHOBJIECHHS BECHSHOI BEreTallli — BUXiJ y TPyOKY, MM;
n — Kimpkicts creGen Ha 1 M” y dasi Buxomy B TpyOKy;
t 1 r — BianoBinHO cepenni Temmneparypa (°C) 1 KUIbKICTh omajiB (MM) 3a mepion
B1THOBJICHHS BETeTaIlii BECHOIO — BUX1J B TPYOKY.
JIis TpOTHO3YBaHHS YPOXAHHOCTI 3 MICSYHOIO 3aBYacHICTIO, TOOTO y (asi
KOJIOCIHHSI, BAKOPUCTOBYIOTh PIBHSIHHS:

o -

y=—428+0,035W~1,1-10"W?+ 10,0021~ 7 - 107r* —
o IO‘fr_ 2-102r2 4+ 033r— 00152+ 0024 + 4 - 107742,

ne, W — cepeaHi 3amacd JOCTYIIHOI pOCJIMHAM BOJIOTM Ha Yac BECHSIHOTO
B1IDOCTaHHSI, MM;
n — KinbkicTs cre6en Ha 1 M” y dasi KoToCiHHs;
¢t 1 r — BianoBigHO cepeani temneparypa (°C) 1 KIIbKICTh omaaiB (MM) 3a Tiepion
BIJJTHOBJIEHHSI Bererallii — KOJOCIHHS,
h — BrUCOTa 03UMO] MIlIeHUINl Y (a3l KOJIOCIHHS, CM.
Sxmo y ¢asi mBITIHHA 1 Mi3HINIE HACTAIOTh EKCTpEMajbHI YMOBHU (CHIIBHI
CyXoBii), TO y (a3 MOJIOYHOI CTUTIIOCTI IPOTHO3 YTOYHIOIOTH 32 PIBHSIHHSIM:

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

ne, W — 3amacu 10CTYIHOI pOCIIMHAM BOJIOTH 111 YaC BIIHOBJICHHS BEreTallii, MM;
r; — KUTBKICTb OMAJIIB Y MEpioJ] BiJl BIAHOBJICHHS BEereTallii A0 BITIHHS, MM;
7> — KUIBKICTH OIIaJiB BiJ LIBITIHHS 4O BOCKOBOI CTHUIJIOCTI, MM;
N — KUIBKICTh KOJIOCOHOCHHX IArOHiB y (ha3i Moouroi crurmocti Ha 1 M
h — BucoTa pociauH y (a3l MOJIOYHOI CTUTIIOCTI, CM.
Jlist mporHO3yBaHHS B TPETiM Je€Kajl JUIHSA YPOXKaWHOCTI KOPEHEIIO/IB
IyKPOBUX OYPAKIB y 3aX1AHUX 00JIaCTAX YKpaiHU BUKOPUCTOBYIOTh TaKe PIBHSIHHS:

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

1ie, Y — O4iKyBaHa BPOXKalHICTh, T/Ta;
>t — cyma temreparyp Buie 10°C 3a niepion Bijx aekaau ciBou 1o 1 ceprns, °C;
m — cepeHs Maca KopeHeruioay 20 numHs, T;
n — CepelHs rycToTa pociauH Ha 20 ceprHsi, TUC./Ta;
W — cepenHi 3amacu JOCTYITHOI POCIIMHAM BOJIOTH B METPOBOMY IIapi IPYHTY Bijl
JeKaau ciBOu 10 1 cepriHs, MM.
['ycroTy pocivH BU3HAYAIOTh 32 PIBHSIHHSIM:
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n=0,62n,+31,

1€, n;— I'yCTOTa POCIVH Ha | JTUIHA.

3asdannsa ona camocmiinoi pooomu

3asdanna 1. 3a naHuMuU ypoxKalHOCTI, HaBeAEHUMU B Ta0auui 1, po3paxyBaTu
nporHo3oBany Ha 2015 p. ypoxkailHICTb Spoi 1 03UMOT MIIEHUII, KyKYypY/3H4, Ipoca Ta
IyKPOBUX OYPSKIB.

3asdannsn 2. Ha yac BiHOBJIEHHS BereTalii BECHOIO B METPOBOMY Iapi
IPYHTY Tij MIIEHUIICI0 cOpTy MupoHiBcbka 61 micis Topoxy 3amacu JOCTYIHOI
pocivHaM Bojioru cTaHoBwin 190 mwm, micns kykypyaszu — 170 MM, a KIJTBKICTb
naroniB Ha 1M Oyma BizmoBimro 1700 i 1600. BusHauntn OdiKyBaHy BpPOXKAifHICTH
MIIEHUL MICJS TOPOXY 1 MICA KyKYpY/I3H.

3asdanna 3. 3a nepioJl BIAHOBIEHHS Bererauii — BUXiA y TpyOKy, cepeaHs
TeMmIiiepaTypa nosirpsa ctaHoswia 10,5°C, kuibkicTs onagiB — 30 MM, cepesiHi 3amacu
JIOCTYIHOI BOJIOTH B METPOBOMY 1api — 150 MM, KiJIbKICTh MaroHiB Ha KiHEIb [IbOTO
nepiony — 1100 Ha 1 M°. BupaxyBaTtu odikyBaHy BpOKaHHICTb.

3aedanna 4. Ha yac BITHOBJICHHSI BereTailii 3amacu JOCTYIHOI BOJOTH Tif
nieHunero oynu 190 mm, 10 moyaTky UBITIHHS BUnaio juiie 30 MM, Bij] IIBITIHHS 110
BOCKOBOi CTHUIJIOCTI Bumaze 15 mm. Y (a3t MoJIOYHOI CTUIJIOCTI BHUCOTa POCIHH
CTaHOBMWJIa 75 CcM, TYCTOTa KOJIOCOHOCHHUX TaroHiB Ha 1 Ve Oyna 550. Po3paxyBaru
MO>KJIMBY BPOKaMHICTb.

3asdannsn 5. Po3paxyBaTu MOXIIMBY BpPOXKAHHICTH ITyKPOBUX OYpSKIB Yy
XMeNnpHUIIBKIN 0051acTi, AKII0 cyMa cepeaHbon000Bux temmeparyp Buiie 10°C Bix
ciBou g0 1 cepmusa Oyna 1432°C. Cepenni 3amacu JOCTYITHOT pPOCIMHAM BOJIOTH B
METPOBOMY I1api cTaHOBWIM 165 MM, maca kopeHerioniB Ha 20 ymnas Oyna 100 r,
rycrora pociut Ha | mumnas — 100 tuc/ra.

IIpakTuyne 3aHaTTa Ne 2
Tema: Po3paxyHok koediunienTy 3acBoeHHsa PAP

OmnintoBaty e€eKTUBHICTh POOOTH B POCIMHHULTBI HEOOXITHO 32 BEIMYUHOIO
aKyMyJIbOBAHOI COHAYHOI €Heprii BpokaeM. Yum Ounbllla KUIBKICTh €HEprii COHUS
3adiKCOBaHa Ha OJIMHMII TUIONII B OpraHiyHii Maci BpoXkaw, THUM BHUIIOT
OPOJYKTUBHOCTI 1€l IUIOHII JOCSITHYTO B IMpoleci BUpOOHMLTBA. AOCOIIOTHA
BEJIMYMHA I1i€1 eHeprii JopiBHIOE AOOYTKY CyXxoi OloMacu yposkar 3 IUIOIIl Ha
TEIJIOTBOPHY 37aTHICTh O10MacH:

E =YV xgq,
ne, E — KimbKicTh COHSAYHOT €HEprii, 1o MICTUThCS B yposkai, kJ[>k abo kkan/ra;
YV — Gilonoriuna BpokaifHICTh Cyx0i 0i0MacH, Kr/ra;
¢ — KaJOpINHICTh (TEIUIOYTBOPIOIOYA 3/IaTHICTH) BUpOIIEHO1 OiomacH, kJ[k abo
KKaJI/KT.

k1o BiloMa TEMJIOYTBOPIOKOYA 3JaTHICTH OCHOBHOI 1 MOOIYHOI MPOIYKIIIi
KyJIbTYPH Ta YPOXKAWHICTH OKPEMO KOXHOI, TO EHEPrOHArPOMaKeHHS Ha | Ta mociBy
MO’KHA PO3paxyBaTh 32 TAKUM PIBHSIHHSM:
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E=Yoq0+ ¥Ynqn
ne, V) ta ¥V;— ypoxkaitHICTh BiJIIIOBITHO OCHOBHOI 1 TOOTYHOT MPOIYKIIii B a0COIFOTHO
CyXOMY CTaHi, Kr/ra;
go Ta ¢y - IXHS TETUIOTBOPHA 3AaTHICTH, KJ)K, a00 KKaJ/KT.

BuxinHi 1aHi 1151 nporpaMyBaHHA BPO:KaiB

Tabnuys 3

o

= - 5 =~ i)
= o X S =
S35 8 2 223 =l 55
OcHoBHa o 2 g ¥ E 2 S = S oF
Kynberypa . e I ‘a3 B E &y N . £
mpoxykuis | K S8 g S 2 E = = 56 &%
R5EE| Sg8& 25 | 5E &
E ° 28 7 =2 |YgE
@) ® &, = & S
O3uma 3epHo 1:1,2-1,6 18646 300-450 14
TIICHULS
O3ume XHUTO -u- 1:1,7-2,0 18436 350-450 14
Apwuit saIMiHB -u- 1:1,1-1,3 18520 300-450 14
Ogec -=- 1:1,3-1,5 18436 375-475 14
IIpoco -n- 1:1,3-1,5 19274 200-300 14
I'peuxa -n- 1:2,0-3,0 19023 400-550 14
Puc -u- 1:1,1-1,5 18143 400-600 14
Copro -n- 1:1,2-1,4 18017 180-250 14
Tputuxaine .- 1:1,5-1,9 18520 350-450 14
I'opox -=- 1:1,1-1,3 19735 300-500 16
Kykypymsa 1:1,2-1,6 17179 | 230-300 | 14
3/maca - 16328 -=- 80
CoOHAIIHUK Hacinns 1:1,5-2,0 18646 300-500 12
Jeon- Hacimms | 1:6,0-9,0 19274 | 400-500 | 12
JIOBI'YHEIIb
Conomka - 18841 -n- 12
Konomns Bonokno 1:7,2-8,0 19217 400-800 12
Lyxpost Kopenerutiz | 1:0,5-0,6 17724 | 300-450 | 80
Oypsiku
Kopuosi 1:0,4-0,5 16312 | 300-500 | 85
OypsIKH
Kapronus bynbou 1:0,7-1,0 18017 300-500 75
b/piuni TpaBu Cino - 18841 - 16
3/maca - 16328 - 80
Cinax - 17166 - 56
On/piuHi TpaBu Cino | 16328 - 16
— Mromt | 1:04-0,5 | 14444 : 90
KYJIBTYypH
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Tabnuys 4
Cepenni 0araropiuni momicssuni cymu AP
Ha Teputopii Ykpainu, kJI:x/cm’ (Llynenxo M.®., 1990)
3a nepion 3
t® BuIIE 3a
O6nacThb IV | Vv | VI VI |VIT| IX | X 5 | +10 | pix
°C | °C
Cren
Jlyrancepka 22,8 (30,4 | 33,8 34,0 1293 |21,2] 12,9 | 1761 | 1551 | 2292
JuinponerpoBcbka | 22,2 | 31,4 | 33,6 | 34,3 29,8 | 21,8 | 13,5 | 1836 | 1593 | 2297
JloHenpKa 23,5 (31,4 1333 (34,6 29,9 21,4 13,4 | 1844 | 1593 | 2311
3anopi3pKa 24,0 | 32,1 | 35,7 | 35,7 | 30,6 | 22,5 | 14,3 | 1928 | 1672 | 2393
KipoBorpaacrska 2291309 | 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
MuxkonaiBCbKa 23,6 | 31,6 | 33,5 (35,7 | 30,2 | 22,4 | 14,2 | 1928 | 1672 | 2365
Opnecbka 24,5 (32,8 | 34,2 | 35,3 | 30,8 | 23,2 | 14,6 | 1970 | 1720 | 2417
XepCOHChKa 24,5 (33,3 | 34,6 | 36,1 | 31,6 | 24,0 | 15,1 | 2053 | 1761 | 2457
JlicocTen
Binnnipeka 22,8 30,6 | 32,7 | 33,6 | 31,6 | 20,8 | 12,5 | 1761 | 1551 | 2274
KuiBcbka 22,3129,7131,932,0|27,1 19,1 | 11,4 | 1719 | 1467 | 2125
ITontaBchbka 22,3 (30,1 | 31,6 | 32,2 279|199 | 161 | 1719 | 1551 | 2151
CyMchbKa 21,5 (28,9 31,4 |31,0|26,5]|18,7| 10,7 | 1593 | 1364 | 2072
TepHomiibChbKa 22,3 (29,1 | 31,5 31,6 {269 | 199 | 12,1 | 1719 | 1467 | 2157
XapKiBChKa 22,5 130,5(32,7133,2128,7|21,3| 11,9 | 1719 | 1551 | 2210
XMeJbHUIIbKA 2241298 1323 1324|27,3]199 | 12,1 | 1672 | 1467 | 2174
Uepkacpka 229 130,9 | 32,8 1 33,2(29,0|23,1| 12,6 | 1761 | 1510 | 2257
UepHiBelbKa 21,7 28,2 1303 |31,4]27,2]20,0 ]| 12,7 | 1676 | 1467 | 2174
IMouiccst
Bonuncbka 21,6 | 28,7 | 31,4 | 30,2 | 25,8 | 18,3 | 10,9 | 1677 | 1426 | 2054

Kutomupceka 23,6 (29,3 | 31,5 | 31,2 | 26,6 | 18,4 | 10,9 | 1635 | 1426 | 2098

3akaprarcbKka 23,9 (29,2 30,8 | 31,8 27,9 |20,1 | 13,1 | 1802 | 1592 | 2207

IBano-®pankiBcbka | 23,5 | 28,0 | 28,9 | 30,2 | 26,2 | 18,9 | 12,9 | 1592 | 1341 | 2135

JIbBiBCHKA 21,9 | 28,6 | 30,4 | 32,1 | 27,0 | 19,2 | 12,1 | 1636 | 1426 | 2137

PiBHEHCHKA 21,6 { 29,0 | 31,5 | 31,2 | 26,2 | 18,4 | 12,3 | 1676 | 1426 | 2104

YepHiriBcbka 21,5 (28,9 | 30,7 | 31,1 | 26,5 | 18,4 | 10,0 | 1636 | 1384 | 2051

OuirroBatd poOOTYy B POCAWHHMIITBI JIOIIJIBHO 3a BIIHOCHUM ITOKa3HHKOM
3acBoeHHsT PAP Bpokaem, TOOTO 3a AOmOMOrow koedimienta kopucHoi aii AP y
nociBl (ckopoueHo KKJ[ ®AP ab6o Kdap). Bin noxasye, skuii Bimcorok DPAP
GbikCyeThCs B yporkai MOPIBHSHO N0 Ti€l KITBKOCTI, 110 HAAXOAUTH IO TOBEPXHI
nociBy KyJbTypu. PozpaxyHok KKJ| ®AP moxxHa BeCTH 3a TAKUM PIBHSHHSIM:




17

Ex100
2Q0d¢ap

Koap=

ne, Ko p — koedimient kopucHoi nii AP, %;
> Ogap — cymapue HanxokeHHss DAP 10 moBepxHi MociBy 3a mepioj aKTUBHOI
Bereraiii KyiabTypH, kJI>k abo kkaj/ra.

Pospaxynku xoedirienTiB 3acBoeHHss PAP mociBamu mokaszand, 10 BOHH
KOJIMBAIOTHCSI B 3HAYHMX MEXKax. Y3araJibHUBIIM JaHl TPOBEICHUX PO3PAXYHKIB,
A.O.HuuunopoBuy 3arpornoHyBaB OIIHIOBATH MOCIBU 3a BiACOTKOM 3acBoeHOi DAP
Tak: K 3BHYaiiHi — 3a Kgpap 0,5-1,5%; sk mo6pi — 1,5-3,0; pexopani — 3,5-5,0;
TEOPETUYHO MOKJUBI — 6,0-8,0%.

3asdanna 0na camocmiinoi pooomu

3aedanna 1. PospaxyBatu koedimieHT 3acBoeHHsT DAP mociBoMm siporo
auMeHo 'y ®acrtiBcbkoMy pailioHi KuiBcbkoi 0051acTi, SIKIIO YpOXKaWHICTh 3€pHa
14% -i Bonorocti ctaHOBUTH 51 11/ra, CHiBBIAHOIIEHHS 3€pHA JO COJIOMH B YpoOKai
1:1,1, mepion akTuBHOI Bererailii TpuBae 3 10 kBiTHS 1Mo 15 aunHsg. OWIHUTH TTOCIBU
3a knacudikamiero A.O.Huuunoposuya.

3aedanna 2. Po3paxyBatu koedimieHT 3acBoeHHI DAP mociBoM KyKypy/a3Hu B
Opnecwpkiit 007acTi 3a 3pOIICHHS, SKIIO YpoxXaiHicTh 3epHa 14%-1 Bonorocti 6yna 80
1/Ta, CHIBBIIHONIIEHHS 3epHa 10 coiomu — 1:1,3, ciBba KyKypya3u NpoOBeleHa
15 «xBiTHS, BOoCkOBa crTurmicth Hactama 20 cepnHsa. OIIHUTA TIOCIBU 34
knacupikauniero A.O.Huunnoposuya.

3asdannsn_3. PospaxyBatu koedimienT 3acBoeHHs DAP mociBamu 03uMoOi
nmenuii B YepHniriBebkit 1 KipoBorpaacekiit o0mactax, SKIIO YpPOKaHHICTh 3€pHA
14%-i Bomorocti O6yna 50 1/ra, CriBBiIHOIIEHHS 3€pHA A0 COJMOMH Y UepHIriBChKii
obmacti — 1:1,35, KipoBorpanacekii — 1:1,3, mnepion akTuBHOI Beretamii y
YepHiriBebkid obnacti TpuBae 3 7 kBiTHS mo 20 nunss, y KipoBorpaacbkii -
3 1 xBiTHA 110 15 nunusa. OuiHUTH NociBu 3a kinacudikamiero A.O.Huuunoposuua.
3poOUTH BUCHOBOK PO PE3yJIbTATUBHICTH POOOTH arpoHOMa B 000X BUIAKAX.

Hani mpo HanxomkeHHs @OAP, TennoTBOpHY 3AaTHICTH (KaJOPIHHICTD)
IPOAYKIIi B3sTH 3 TabMIb 1, 2.

IIpakTuyne 3ausarts Ne 3
Tema: Po3paxyHOk MOTEHUiHOI YPOKAHOCTI

[ToTenuiiina ypoxaitHicTs (/1Y) — e MakcuMallbHa YPOXKaHHICTb, IKY MOXKHA
oJliep>KaTu 3a 3amaHoro koedimieHta 3acBoeHHs DAP mociBoM, SKIIO 1HIIUMHA
YUHHUKAMM JKUTTS POCIUHU (IIOCIB) 3a0€3MeUeH1 MOBHICTIO.

JlocnipkeHHsT eHepreTuyHoro OanaHcy (OTOCHHTE3Y Jlajdd  MOMKIIMBICTb
Y4EHUM poO3paxyBaTh MOXJIUBI Koedimientu 3acBoeHHss OAP mnociBamu 1
BUKOPHCTaTH 1X IS PO3paxyHKiB ypoxkaHocTi 3a pecypcamu DAP.
A.O.HuuyunopoBuy 3anpornoHyBaB JiJIsl IbOTO TaKky GopMyIIy:
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11y = 20¢ap = Keap |
10* x ¢
ne, [1Y — noreHiiitna ypoxaiHicTh aOCOJIFOTHO CyXOi Oiomacu, 11/ra;
> O¢ap — nanxomxenus @AP 1o nmociBy 3a nepioj; akTUBHOI Bererailii, kJ[>k abo
KKaJj/Ta;
Kdgap — xoediuient 3acBoenns AP nociBamu, %o;
g — KaJOpIMHICTh (TEIJIOYTBOPIOKOYA), 3[IaTHICTH aOCOJIIOTHO CyXOi Olomacu
KYJIbTYypH, K[ a00 KKaJI/KT.
3Har0YM  CTAaHJAPTHY BOJIOTICTH OCHOBHOI Ta TMOOIYHOI MPOMYKIIIi,
CHIBBIHOIIIEHHS iX B ypo’kai, MOTEHIIMHY BPOXaHICTh a0COIIOTHO cyxoi O6ioMacu
NEPEBOJIATh B YPOKAMHICTH OCHOBHOT 1 MOOIYHOT MPOAYKINi CTAaHAAPTHOT (3aJ11IKOBOT)
BOJIOI'OCTI:
HYO = HanOXIOO; HYH: HYxaHXIOO,

100-wy)xa (100-w;,)xa
ne, 11V, — noTeHIiiHa ypoXalHICTh OCHOBHOI MPOMYKIII CTaHAAPTHOI BOJIOTOCTI,
1/ra;
11V — noteHiiitHa ypoxalHICTh MOOIYHOI MPOIYKIii CTaHAAPTHOI BOJIOTOCTI,
/ra;

a — CyMa 4acTUH OCHOBHOI 1 MOOIYHOT MPOAYKITii B ypoiKai,
ap 1 aj— KUIBKICTh BIAMOBIHO OCHOBHOI 1 NOOIYHOT NPOAYKLIi B ypoxXKai;
Wp i wp — cTaHjapTHa (3ajikoBa, 0a3uMCHA) BOJIOTICTh BIJIMOBIAHO OCHOBHOI 1
no6i4Hoi mpoayKuii, %.
SAkio crangapTHa BOJOTICTh OCHOBHOI 1 MOOIYHOT MPOYKIIii OJHAKOBA, TOJI
YPOKaMHICTh TOOTYHOT MPOIYKIIT PO3PAXOBYIOTh 32 (OPMYJIOIO:

Hy]j:nygxan

Ilpuxnad po3paxynky

Po3paxyBaTu mNOTEHIINHY ypOKaillHICTh fporo sumMeHto copty [pyxba y
®dacriBchkoMmy paitoni KuiBchkoi obnacti 3a KK ®AP 2%, skimio BereTamiiHuit
nepio TpuBae 3 15 kBiTHS 110 15 JIuMIHS.

I3 moBimHuKIB (Tabi. 1) gi3HaEMOCSH, IO CHIBBIAHOIICHHS OCHOBHOI i MOOIYHOT
MPOJAYKIIT TAKOTO TUITY COPTY siuMeHro 1:1,1, KamopiitHiCTh CyX0i 010MacH STYMEHIO —
18520 x]/Ix/ra, HaAXO/JKEHHS CyMapHOi pajiaiii 3a KBIT€Hb, TPAaBEHb, YECPBCHbD,
JIATICHb BIINOBIAHO cTaHOBUTH 22,3; 29,7; 31,9; 32,0 KI[;K/CM2 (Tadm. 2).

Cnouatky po3paxOBYEMO CyYMapHE HJIXOJDKCHHS pajiaiii 3a BereTamiiHui
nepioJl SYMEHIO:

23 x15+29,7+31,9 +320 x 15=88,2 (xflac/owr)
a60 88,2 x 10° kIx/ra

Po3paxoByeMo yposkaitHicTh abcomtoTHO cyxoi 6iomacu ipu Kdap 2%.
8
[Ty = 882x10'x2 = 95 2 (11/rq)
18520x10*
Busznagaemo yporkaiiHICTh 3€pHa 1 COJIOMH 3a CTaHIapTHOI BoJiorocTi 14%.

[Ty, = 932x1x100 = 52 71 (1/ra); [IYp= 222xLIx100 =57 9 (11/ra)
(100 —14)x 2,1 (100—14)x 2,1
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MYy =52,71 x 1,1 = 57,98 (1/ra)

OTxe, MOTEHLIHAa ypOXalHICTh 3epHa suMeHIO copTy Jpyxkba B ymoBax
dacTiBcbkoro paiiony Kuisebkoi o0nacti 3a KK AP 2% cranosuts 57,98 1/ra.

3asdannsa ona camocmiinoi pooomu

3aedanna 1. Bu3zHauuTH TIOTEHLIMHO MOMJIUMBUM O10JOTIYHUM BpoOXkKal
CUIBCBKOTOCTIONAPCHKUX KYJNBTYp 1 YPOXKaMHICTH iX OCHOBHOI MPOAYKIIi 3a
CTaHAApTHOI BOJIOrOCTi B yMOBaX MukoJaiBcbKkoi o0nacTi, sikio Kdap mis 3epHoBux
KyJbTYp CTaHOBUTH 2,35, a npocanuux — 2,18.

OTtpumaHni 1aHi 3aHECTH B TAOJIHUIIIO 5.

Ha ocHOBI po3paxyHKiB, TPOBEICHHMX Ha TPUKIAAI KOHKPETHOTO
rocrnofapcTBa, HEOOX1IHO 3poOMTH BHUCHOBOK IIpO T€, YU € Teorpadiune
pO3TallyBaHHs MICLEBOCTI OOMEXYIOUMM (PAKTOPOM OTPUMAHHS BUCOKHX YPOKaiB
CUIBCBKOTOCIIOAAPCHKUX KYJIBTYP II0A0 HaaxoxeHHsT DAP.

3anponoHyBaTH 3axoAu, W0 3a0e3MedyloTh MIJBUIICHHSA MOTEHIIHHOIO
BPOKaAIO.

Tabnuys 5
PiBHi moTeHIIiTHO MOMKJIMBUX BPO:KAIB CLUILCHKOTOCNIOIAPCHLKUX KYJIbTYP
< . s Ypoxaii 3a
< —_ * o
Eg S g = 2 § CTaHJIAPTHOI
2 ; T T .
2, 2| % | EE |EG = £| Bomorocri,
(] fpas) ~
= S | &z E(E CEID = 3| = /ra
o =
kymaypn | 2| 5 EF | 2% |BEzBE
A T =T T . o a |== 9| 8|35 3
X |85 | ¥E | ZE mZ EIS S| EE|l E
5 = g = H'E |2 2 ¢ E & X ©| o K =
SE |2 | 2SS | gg30oz S T o 8
0 C = S o o M s
H @ | M@ | DA | 2@
Apuit sUMiHb
Kykypynza
CoHSIIIHUK

IIpakTuyne 3aHaTTs Ne 4
Tema: Po3paxyHok AiliCHO-MOKJIMBOI YPOKAWHOCTI 32 pecypcamMu BOJIOTH

OCHOBHUM JKEpEJIOM BOAM JUISl  CUIBCHKOTOCHOJAPCHKUX  KYJIBTYp €
aTMoc(epHi omaau, IPYHTOBI BOJHU, SIKIO BOHU 3aJISTAI0OTh HETIMOOKO (HE TIMOIIe
3 M). [Hun mxepena, Hampukiaz, BOJOTa POCH, BOJa KOHJEHCAlll Ha I'PyHTOBHUX
yacTKax TOIO, HE BIAIrpatoThb CyTTeBOoi poJi. He Bcs Bojora omanmiB
BUKOPUCTOBYETHCS pociaMHaMu. YacTuHa ii BTpayaeThCs BHACIHIIOK BUIAPOBYBAHHS 3
MOBEPXHI IOJIsI, KOJIM BOHO HE BKPUTE POCIMHAMM, Ta Y BUIJISI/II MOBEPXHEBOTO 200
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I'PYHTOBOTO CTOKY. Lle Tak 3BaH1 HEMPOAYKTUBHI BTpaTH onaaiB. Bonu 3anexars Bij
PI3HUX YUHHHUKIB (TPAaHYJIOMETPUYHOTO CKJIaAy IPYHTY, KUIBKOCTI ¥ 1HTEHCUBHOCTI
BUIAJIaHHS OMNajiB, peibedy MOJs TOILIO) 1 KOJuBawThes Bif 12-22 % 3a piuHOi
KUTbKOCTI omajiB Ha TopdoBux rpyHTax m0 50-58 % Ha 1epHOBO-III30JIUCTUX
nimanux. KoedimieHT 1ocTynmHOCTI pocivHaM pigHOT KIJIbKOCTI OMa/IiB Ha PIBHUHHUX
MOJIIX CEPEIHBOTO TPaHYJIOMETPUYHOTO CKJIAAy IPYHTY B CEPEIHbOMY CTAHOBHTH
0,70.

Haii6inpm mommpenuii cnocid po3paxyBaTH PECYypCH IOCTYITHOI pOCIWHAM
Bojioru (W) — 1ie MEepEeMHOXKUTU KIUIbKICTh omaaiB 3a pik (Wpy) Ha KoedillieHT ix

BuxkopucTtanus (Kpy), abo 3a ¢popmyiioro:
W= WF3 + Weo

Jlani Weo GepyTh Ha arpOMETEOPOJIOTIYHUX CTAHIlIAX a00 HA METEOIOCTax, JIe
BeJleThes 1X 00J1K. OpiEHTOBHO MOYKHA KOPHUCTYBATHCS CEPEIHIMHU OaraTopiyHUMH
JAaHUMH METeOCTaHIii Ykpainu (Tad. 7).

Takuii mMeTom € ayKe y3araJilbHEHHM 1 HE BpPaXxOBYE OCOOJMBOCTEH pPOKY,
NomepeHuKa Ta IHIMUX OOCTaBWH, SKI MOXYTh CYTTEBO BIUIMBAaTH Ha PECypcH
BOJIOTH B PIK MporpamMyBaHHs Bpokaro. YacTKOBO 1€l HEOJIIK YCYBAa€ThCS, SIKIIO
PO3paxyHKH BECTH 3a 0aIaHCOBOIO (HOPMYJIOIO:

W=Wrs+ Wgo x Kpo+ Wrg— Wk
ne, Wr3 — IpyHTOBI 3amacu JOCTYITHOI POCIMHAM BOJIOTH B METPOBOMY Iapi IPYHTY

Ha 4Yac CiBOM SpuX KyJbTyp a00 Ha 4ac BECHSHOTO BIAPOCTaHHS O3UMHUX
KyJbTYp 1 6araTopiuHux TpaB, MM;

Wpo — onaau 3a 0araTOpiuHUMU JAaHUMHU y BETETAIlTHUI epioJl KyIbTypH, MM;

Kpo — KoedilieHT KOPUCHOCTI OMajiB, SKI BUNAIN 3a BETETallil0, B CEPEAHHOMY
0,8-0,9 (y Xepconcekiit oomacti — 0,4, y MuxomnaiBcwkiit, Ompechbkiit — 0,5-
0,7, y 3anopi3bkiii, J{ninponerposcebkiit — 0,6-0,8);

Wrp — BoJia, sika MOXKE HAJIIUTH 3 TPYHTOBHX BOJ IO KamiIigpax, MM;

Wy — KUIBKICTh BOJAM y TPYHTI, IO 3QJIMINAETHCA B HHOMY Ha 4Yac 30MpaHHs
KyJIbTYpH.

Cepen ManoperysibOBaHMX YMHHHKIB YpOXAWHOCTI B MPUPOJHUX YMOBaxX
BOJIOTa € OJHUM 13 HaAWOULIBII JIMITYHOUMX BEIMYMHY YypokaiiHocTi. Tomy 3a Ti
pecypcaMyd 1 TOTPIOHO OIIHIOBATH MOXJIMBOCTI peaiizailii 1HIIUX YUHHUKIB,
PO3paxoByIOUH YPOXKAWHICTh, KO MOXHa pgociartv. lle — omuH 13 MeToxiB
BU3HAYEHHSI TaK 3BaHOI JIIHCHO MOXKJIIMBO1 ypoxkaitHocTi (IMY).

JIMY 3a npupoaHUM BOJOr0o3abe3reyeHHsIM € OJHHUM 13 BHUIB KJIIMaTHYHO
3a0e3neyeHoi yposxkaiHocti (K3YV), 60 mpupognuii 6ananc BOAuM Ha MICIIEBOCTI €
BaYKJIMBUM KJIIMATUYHUM 1 TOTOAHUM (PaKTOPOM TEPUTOPII.

VY BHUpOOHMYIN MPAKTHLI BUKOPHCTOBYIOTHh KIJIbKa MOAM(IKAIIN PO3paxyHKY
ypOKaiiHOCTI 3a pecypcamu Bojiorn (metonuka Iluranosa, biumopycekuit HJII
rpyHtro3HaBctBa 1 arpoximii, IlomraBcekmii CI'l, Tarapcekuit HJ/II cinbcbkoro
rocrojapcTna Ta iH.).
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Tabnuys 7

Cepeans 6araTopiyHa moMicsiuHa i piyHa KiJIbKiCTh onajaiB

Ha TepuTopii Ykpainu (Lyneako M.d., 1990)

O6sactb IV |V [ VI|VI|VI| X | X IX' 3a pik
Cren
Jlyranceka 38 |46 |58 |56 |45 |33 |38 |314 492
JIHimponeTpoBCchKa 36 |47 |62 [54 |46 |31 |35 |31l 481
JloHerpka 39 |46 |60 |57 |46 |34 |37 |319 514
3anopi3bka 32 |42 |56 |48 |42 |30 |30 |280 461
KipoBorpasceka 38 |50 |66 |61 |52 |36 |36 |339 511
AP Kpum 31 |41 |55 |45 |33 |35 |30 [270 445
MukoJiaiBcbka 33 |46 |62 |52 |45 |34 |32 |304 465
Onecbka 31 |44 |59 |48 |40 |34 |31 |287 444
XepCcoHChKa 28 |36 |46 |45 |38 |27 |30 |250 406
Jlyranceka 38 |46 |58 |56 |45 |33 |38 |314 492
JlicocTen
Binnuieka 44 160 |74 |82 |62 |46 |40 |408 578
KwuiBcbka 44 154 |70 |76 |66 |47 |42 |399 586
ITonTaBchKa 38 |50 |66 |70 |57 |40 |43 |364 547
CymMchbKka 39 |55 |68 |77 |64 |46 |45 |394 590
TepHomiabChbKa 49 166 |86 |92 |75 |52 |47 |467 645
XapKiBChKa 38 |50 |65 [65 |52 |37 |41 |348 549
XMeJIbHUIIbKA 47 160 [80 [90 |75 |52 |44 |448 625
Uepkacbka 40 |53 |70 |71 |59 |41 |39 |373 549
UepHiBelbKa 57 |72 191 |96 |73 |56 |44 |489 660
Ioaicca
BosnmHcbka 44 | 57 | 78 | 84 | 76 | 52 | 44 | 435 621
’Kutomupcbka 44 | 56 | 74 | 84 | 75 | 52 | 43 | 428 614
3akapraTcbka 61 | 79 | 108 | 99 | 87 | 70 | 73 | 577 922
IBaHO-DpaHKiIBChKA 56 | 80 | 103|109 | 85 | 57 | 45 | 535 701
JIbBiBChKA 52 | 76 | 97 | 107 | 88 | 62 | 52 | 534 738
PiBHEeHCBKA 44 | 57 | 77 | 84 | 76 | 52 | 44 | 434 618
Tabnuys 8

IHonpaBouHi koedinieaTu (K) 3amexHo Bia
TPAHYJOMETPHYHOI0 CKJIAAY I'PYHTY i PiBHA MiIIPYHTOBHUX BOJ

. I'mnOuHa 3ansranHs MATPYHTOBUX BOJ, M
['panynomMeTpuyHuii CKJIaa IPYHTY
3-4 2-3 1-2
JlerkoCcyriimHKOBUM 1,00 0,86 0,66
CepeqHbOCYTITMHKOBUIM 0,96 0,84 0,62
Ba)kkocyriMHKOBUM 1 TTIMHUCTUM 0,90 0,77 0,60
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Tabnuys 9
3aJIesKHICTh HAIXO/I’KEHHS BOJIOTH B KOPEeHEeBMICHHI IIap IPYHTY BiJ rpany.Jio-

METPHUYHOI'0 CKJIALY IPYHTY I INIMOMHM 3QJIATaHHA MiATPYHTOBHUX BOJ, M/ra

[pynru ['mubuHa 3asraHHs MATPYHTOBUX BOJA, M
1,0-1,5 1,5-2,0 2,0-3,0

Cyminiani Jierki 600-1000 - -
CyrIMHHUCTI JeTK1 700-1200 500-1000 -
cepelHi 900-1500 600-1200 -

BaXKKIi 1200-2000 800-1500 400-1000

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

[Tommpenum € pospaxyHok /MY 3a xoedimieHTaMH  CyMapHOTO
BojocnioxkuBanHa (Kpz) Ta Tpancmipamiitnumu koediientamu (7K). Hns uporo
BUKOPHUCTOBYIOTh Taki popmMyin:

— 100 x W _ 100 x W
JIMY - Ta JIMY s

ne, /IMY — y nepiioMy BUIAJKY ypOXKaHHICTh TOCIOAAPCHKO-IIIHHOI YaCTUHU

BpO’Karo a0 3aranpHOi OioMacH, 1/Ta, a B IPyroMy — YPOKalHICTh
abCco0THO cyxoi OiomMacHu, 1/Ta;

W — pecypcu JOCTYITHOT pOCIMHAM BOJIOTH B MM a00 B IHIIIUX OJMHHMIISIX
BUMIPY BIANOBIHO A0 OAUHUIIL BUMipy KB;

TK — tpancnipauiiHui KoeilieHT;

K6 — koedillieHT CyMapHOro BOJOCIOXMBAHHA, MM/, T/, M /1
BIJIMOBIIHO JO OJIMHULIL BUMIpY K6 NOTpPIOHO NEPEeBOJIUTH 1
pecypcH BOJIOTH.

Tabmuus 10
Koeginientu BogocnoknBanus (Ké) mojib0BHX KyJabTyp,
MM/I1 (Yy3arajibHeHi J1aHi)

Pik 3a XxapakTepom 3BOJI0KEHOCTI

KynbTypa = " =

BOJIOTUH cepenHii MOCYILTUBUHT
O3uMa IIIEeHNI 350-450 450-500 500-525
O3uMe XHTO 400-425 425-450 450-550
Apa nmeHunns 400-435 435-465 465-500
SamiHb 375-425 435-500 500-530
OgBec 435-480 480-530 530-590
Kykypynaza — 3epHo 250-275 275-300 300-325
- CHJIOC 80-90 90-95 95-105
I{ykpoBi Oypsiku 80-100 100-120 120-140
Buko-oBec 100-110 110-120 120-130
Bararopiuni TpaBu (ciHO) 500-550 550-600 600-700
JIboH (cosioMKa + HACIHHS) 240-250 250-300 300-370
Konormi (coomMka) 520-530 530-600 600-650
bamtanni KynsTypu 100-170 170-200 200-220
IIpoco 220-250 250-270 270-290
I'peuxa 350-400 400-450 450-500
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Koedimient BogocnoxuBanus (K6) € crienudiuHO0 XapaKTePUCTUKOK KOXKHOT
CLITBCHKOTOCTIONAPCHKOI KYJIbTYpH 1 TTOKa3ye, siIka KiIbKICTh BOJIOTH BHTPAYA€ETHCS HA
dbopmyBaHHS OJIUHMIIN CyXoi 6ioMacu. UM HMKYHI PIBEHb arpOTEXHIKH 1 POJIFOYOCTI
IPYHTY, TUM BUlui KoedimieHT BogoBukopuctantsa. KoediieHT BOOBUKOPUCTAHHS
OCHOBHHX CIITbCBKOTOCTIONIAPCHKUX KYJIbTYp HaBeneHo B Tabmuili 10.

3a mepeBeleHHS aOCOMIOTHO CyXOi MacH Ha CTaHJApTHY BOJIOTICTh
KOPHUCTYIOThCSI TAKOIO (hOPMYJIOKO:

MY — 100x MY )
ﬂ rocn (100-w)xa

Ilpuxnad po3paxyHky

Pospaxysatu JIMVY siporo sumento copty Metenuit y DacTiBCbKOMY paiioHi
KwuiBchkoi o6macTi, sKmo mepioa Bereramii TpuBae Big 15 kBiTHA 1o 15 numHs
(yMoBH Ti cami, 3a AKuX po3paxoByBainu [1Y).

3 arpomeTeopoJIoTiyHOro JoBigHKMKA 10 KuWiBChKii 001acTi Ai3HAaeMOCs, IO
plyHa KUIBKICTH OMNAJIB y paioHl CTaHOBUTH 560 MM 1 pO3NOAUISETHCS Yy MEPIOT
BEreTallii STYMEHIO 3a MICSISIMU TaK: KBITeHb — 38 MM, TpaBeHb — 58, uepBeHb — 73,
nauneHb 77 MMm. Y piKk MporpaMyBaHHS BPOXKal0 Ha 4yac CiBOM y METpPOBOMY IIapi
I'PYHTY 3alacu JOCTYIHOI pOoC/IMHaM Bojoru ctaHoBwid 190 mm. 3a 6aratopiuHUMH
JAHUMH, Ha KiHelb BereTalii B rpyHTI 3aiuiuaerbcs 60 MM JOCTYIMHOI BOJOTH. 3
OiAIPYHTOBUMU BoAamu Haxiiiae 80 MM BoJIH.

Po3paxoByeMo MOKIIMBI pecypcH JOCTYITHOI POCIUHAM BOIM:

- 32 CEpPEAHBOI0 0AraTOPIYHOI KUIBKICTIO OMa/IiB:

W= Wpy x Kpy= 3560 x 0,70 = 392 mm;

- 3a 0aJJTaHCOBUM DPIBHSHHSM Y PiK IIPOrpaMyBaHHs ypoKaro:

W=Wr;+ Wgo * Ko+ Wrg— Wkg;
Wgo = 38;015 + 58+ 73 + 77;115 = 187 mwm;

W =190+ 187 x 0,8 + 80 — 60 = 360 MMm.

Po3paxoByeMo yporkaiiHiCTh aOCOIIOTHO cyXxoi 61omacu nipu 7K 400:

— 3a cepeIHbOPIYHIMHE pecypcamu Bojioru: JIMY = % =98 /ra;

— 3a pecypcaMu BOJIOTH Y PiK POTpaMyBaHHS:

_ 360x100 —
JIMY e 90 /ra.

Jlani po3paxoByemMo ypoxalHicTh 3epHa ([{MY ) ctannapTHOoi Bojorocti 14%,
sK 132 po3paxyHky /1V:
MY 5= 28x1x100 =54 26 n/ra;
(100 —14)-2,1
MY, = 20x1x100 =49 83 11/ra
(100 —14)-2,1
Otxe, 3a BHCOKOI KyJbTYypH 3eMJIepoOCTBa cepelHs OararopidyHa KIJIbKICTb
omaniB y dacTiBCbKOMY paiOH1 JOCTATHS /Il BUPOIILYBaHHS BPOXKaiB IHTCHCHUBHUX
copTiB sporo sumeH0 54 m/ra, To0TO 100 3acBoroBatu ToHan 2% DAP (60
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ypoxaitHicts npu KK/ ®AP 2% nopisaioe 52,5 1/ra). 3a ymoBamu, 110 CKIAIKCH 13
3BOJIOXKEHHSIM Y PiK IpOrpaMyBaHHsI, ypOKaifHICTh Mae nocsartu 49,8 m/ra.

3asoanna 0na camocminHoi pooomu

3asdannsn 1. PospaxyBatu JIMY kaprorut, $KIIO B yMOBax JIEPHOBO-
M30IUCTHX TPYHTIB UepHITIBCbKOi 00J1acTi 3amacu NPOIYyKTUBHOI BOJIOTH TEpe
caJliHHSM CTaHOBIATH 191 MM, a 3a niepiof Bereratiii Bumnajaae 170 MM onais.

3aedanna 2. PospaxyBatu MY 11 OCHOBHHUX CUIbCHKOTOCHOJIAPCHKUX
KyJIbTyp MuKOIAiBChKOI 00J1aCTi 32 HOCTYIHUMHU PECypcamH BOJIOTH, SKIIO 3aracu
IPOJYKTUBHOI BOJIOTM B METPOBOMY IIapl IPYHTY Ha Nepiojl CiBOM SpUX paHHIX
KyabTyp st 30HM Cteny crtaHoBuTh 100-130 MM, 1iis MI3HIX SIpUX KYJbTYp —
60-100 mm. [Ins o3uMux KyJbTyp Ta OararopiyHMX TpaB Ha Yac BIJHOBJIEHHS
Bererainii — 130-150 mm, a 11g 03uMux 1o 4opHOMY mapy — 160 mm.

Tabnuys 11
Po3zpaxynok JIMY 3a pecypcamu BOJIOT'H
No KynbTypa
IToka3nuku 03UMa
/o KYKypy/3a | COHSIIHUK
TIIICHUITS
1. | TpuBaicTh BEreTaiiHOro nNepioy
2. | IpyHTOBI 3amacu JOCTYIIHOI POCIMHAM
BOJIOTH B METPOBOMY IIIapi TPYHTY Ha Yac
CIBOM SIpUX KyJbTyp a00 Ha yac
BECHSIHOT'O BiIPOCTaHHS O3UMUX KYJIBTYP
i 6araropiunux tpas (Wrsz), MM
3. | Onanu 3a Beretanito (Wggp), MM
4. | Koediuient kopucHocti onaji (Kgp), %

5. | KinabKicTh BOJIM y IPYHTI, 11O
3aJIMIIAETHCS B HBOMY Ha yac 30MpaHHs
KyaeTypH (Wy), MM

6. | Pecypcu qoCTynHOI pociauHaM BOJIOTH

(W), mm

7. | CoiBBIJHOIIEHHSI OCHOBHOI Ta ITOOIYHOT
IPOJTYKITIT

8. | KoedimienT cymapHOTO BOJIOCIIOKHUBAHHS
(KB), MM/11

9. | AMY 3aranpHoi 6iomacH, 1j/ra

10. | AMY ocHOBHOI MpOAyKIIii 3a
ctangapTHoi BosorocTi (IMVYrocn), 1/ra
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IpakTuune 3anaTTs Ne 5
Tema: Po3paxyHoOK JiiCHO MOKJIMBOI YPOKailHOCTI 32 TeNJIOBUMH pecypcaMu

VYpokaliHICTh 3amporpaMOBaHUX IIOCIBIB JIIMITYETHCSI HECTAuCl0 HE JIUIIE
BOJIOTH, a ¥ Teria. L{i 1Ba YMHHUKYM KUTTEMISUTBHOCTI POCIUH TICHO TIOB’SI3aHI MIX
co0or0. OLIHIOIYM  KIIMAaTHYHO MOJKJIMBI ~ BpoOXkai, Oa)kaHO BpaxOBYBATH
B3a€MO3B 130K LIUX (PaKTOPIB.

Yci  xuTTeBl  (QYHKIIT POCAMHM BiOOYBalOTbCS 32 IEBHOTO PEXHUMY
TemriepaTyp. TelIoBy XapaKTepUCTUKY MICIIEBOCTI YMOBHO XapaKTEPU3YIOTh CyMOIO
aKTUBHUX 1 €()eKTUBHUX TeMmIiepaTyp. TemnepaTypu, 3a IKUX aKTUBHO B1JI0YBalOThCA
OpOLIECH  KUTTEAISUIBHOCTI  POCIMHM, Ha3WBalOTh  (Pi310JIOTIYHO  AKTUBHHUMM.
Temneparypu, HWXKYE SAKUX 1[I MOPOLECH TMPAKTHYHO HEMOMITHI, HA3UBAIOTh
¢bi3iooriyHuM MiHIMyMOoM a6o HysieM. CyMy akTHBHHX TeMIIepaTyp BU3HAYAIOTh,
IUTIOCYIOYM CepeHhOA000B1 TeMIepaTypu 3a Tl JaTH, KOJM BOHA MEpeBHUIyBalia
OloJIOTIYHUN HYJIb, TOOTO II€ CyMa IUIFOCOBHUX CEPEIHBbOJIOOOBUX TEMIIEpaTyp 3a
nepiojl MK TOYKAMU TEPETHHY MPsSMOi O10JIOTIYHOTO HYJS KYJbTYpH 3 KPHUBOIO
rpadika piYHOTO X0y TEMIIEpaTyp MOHA1 O10JIOTTYHUIA MIHIMYM.

TemneparypHuii pexuM MICIIEBOCTI 3yMOBIIOETHCS 11 paaiaitHUM OalaHCOM 1
3aJIeKUTh BiA reorpadiyHoi MUPOTH, HAMPSMKY 1 KPYTOCTI CXWIY, TPHUBAJIOCTI
CBITJIOBOTO JIHSI, KUTBKOCTI OTaJliB, aTbOEI0 MOBEPXHI Ta IHIIUX (PaKTOPIB.

TernoBmii pexuM y TIOJILOBUX YMOBAX IMiIJAETHCS aKTUBHOMY PETYJIOBaHHIO
MEHILIE HDXXK PEXKHUM BOJOTH, 1 B 0araTrhboX BHUIAJKaX € JIMITYyIOUuM (pakTopom
ypokaiiHocTi. B 1boMy pa3i po3paxyHOK AIHCHO MOXJIMBOI YPOXKaWHOCTI CIiJT
IIPOBOJIMTH 3a pecypcaMu Teruia. Po3paxyHOK yposkalHOCTI 3 ypaxyBaHHSM PeCypcCiB
Tera 3A1MCHIOITh pi3HUMHU MeTonaMu. OnuH 13 HuX 3anpononyBas J[.I.1amko 3a
olokmiMarnaauM noteHIianom (bKII), onepxkanum I1.1.KonockoBuM.

JIMY = [xFKII,
ne, /[MY — nificHo MoxuiiBa (KJIIMaTUYHO 3a0e31eueHa) ypoKailHICTh, T/Ta;

[ — xoedimieHT, SKUil 32 OI0KIIMAaTUYHOIO MOTEHIay B 1 0an mpakTUYHO
nopiBHioe koedimienty BukopuctanHs ®AP mociBom abo 1 T ypoxaro
3epHa Ha KOHUM B1ICOTOK 3acBoeHHS DAP;

BHKII — GlokniMaTUYHUI OTEHIIal, OaiB.

BKII po3paxoBytoTs 3a hopmynowo: BKIT = Kzp x £>10°C
1000°

ne, K3z — KoedillieHT 3BOJI0KCHHS;
>t > 10°C — cyma cepennbono6oBux TemmepaTyp Bume 10°C 3a mepion
Bererailii KyJabTypH;
1000° — cyma cepenHbOJOO0BUX TEMIIEPATYP Ha MIBHIYHIN MeEXi 3eMIIepoOCTBa.
KoedirieHT 3BOI0KEHHS PO3PaXxOBYIOTh 32 (OPMYJIOKO:

KS’B = 0,25R><W

ne, W — 3anacu AO0CTyIIHOI pOCIIMHAM BOJIOTH, MM;
. ‘o o . 2
R — papianiitauii 6ananc 3a nepiof Beretaii, kJ[x/cm”.



26

Cnoco6om Bu3HaueHHs /J[MY, 10 BpaxoBy€ B3a€EMO3B 30K JaHHUX
KJIIMAaTUYHUX UYMWHHUKIB BB@)XAalOTh BHU3HAYCHHS BPOXKAI0 3a T1APOTEPMIUYHUM
nokaszuukom (I T11). 3riguo 3 hopmynorw A. M. PsgOunkoBa, 1oro BU3HA4al0Th TaK:

I'TIT = 1%V «4,19,

36xR
ne, I'TII — rigpoTepMiYHUN TOKAa3HUK, OaliB;
W — 3anacu IpOAyKTUBHOI BOJIOTH, MM;
Tv — nepioj1 Bererailii, 1eKa;
36 — KUIBKICTb JI€Ka]l Ha PIK;
R — cymapHuii pagiariitanii 6ananc (DAP) 3a mepion Beretarii, k[x/cM’;
4,19 — koediieHT IS BpaxyBaHHsS ~CHIBBIIHOLIEHHS MK KaJopiiMH 1
TOKOYJISIMH.

MY =22 I'TIT - 10.

Takum  4YWHOM, TIAPOTEPMIYHMI  TMOKAa3HMK  JIO3BOJISIE  BpPaxOBYBaTH
BOJIOr03a0€3MeYEeHICTh 1 HAAXOIKEHHSI TeIlJ1a, OB’ s3aH1 3 paJialiiHUM OagaHCOM.

Ilpuxnad po3paxynky
Po3paxyBarn kimimaTuyHO 3a0e3nedeHy ypoxauHicte ([JMY), skmo cyma
temrneparyp Buiie 10°C Ha nporpamoBanomy moii 2500°, pamiamiiinuii 6ananc 95
kJ[x/cM”, pecyper BoIor — 380 M.

BKIT= 0,25 x 3804250 =72 5 Gana;

95 1000
JIMY (K3Y) npu KKJI ®AP 2% =2 +2,5=5 1/ra
Po3paxyHok  mificHO MOXIJIMBOI  ypOXKaHOCTI B pa3i  OOMEXEHOro
Tero3abe3nedeHHsT MOXKHa BECTH 3a TiIpoTepMiuHuM mokazHukoMm (I'T1),
3anponoHoBaHUM A.M.PsO0unkoBuM:

JIMY =225 11x3%0 44,19 — 10 = 102,66 /ra.

36%x95
Jlani po3paxyHKH YpO>KallHOCTI OCHOBHOI1 1 MOOIYHOI MPOAYKIII MPOBOISATH
TaK, K OIMCAHO 3a BU3HaueHHA [1Y.

3asdanna 0na camocmiinoi pooomu

3aedanna 1. Po3paxyBaTu KIIMaTU4YHO 3a0e3leueHy BpoxauHicTh ([[MY),
SKIIO BereTaliiHUN Tepioja 3alporpamMoBaHOTO IMOCIBY HYKPOBHUX OYpSKIB Y
[TonTaBchkiii o6nacTi BkiIovyae 13  pgekan, 3amacu  TPOSYKTUBHOI  BOJIOTH
ctaHoBNATH 370 MM, a cyMapHuUi pagianiiHui OajaHc 3a mepioa Bererarlii
110 xJTx/cm’.

3asdannsa_2. Po3paxyBaTtu KJIIMaTH4YHO 3a0e3nedeHy BpoxkaiHicTe (MY,
AKIIO0 cyMma edekTuBHUX Temmeparyp (> 5°C) st 03uMOI IIIEHMIN 32 BEreTalliio
craHoBuTh 2100°, a 3amacu MpoLyKTUBHOT BOJIOTH B IPyHTI 150 MMm.

3aedanna 3. PoszpaxyBatu /MY njis OCHOBHUX CUIbCHKOTOCHOJIAPCHKUX
KynbTyp MuxkonaiBcbkoi  oOnacti  3a  OIOKIIMAaTHYHUM — MOTEHI[AIOM  Ta
TIIPOTEPMIYHUM TMOKA3HUKOM, SIKIIO 3amacd MPOAYKTHBHOI BOJIOTM B METPOBOMY
mapi rpyHty ctaHoBisITh 130-160 MM. OTpumani Aani 3aHecTy A0 Tadbuuii 12.
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Tabnuys 12
Po3paxynok JIMY 3a BKII ta I'TII
KynbTypa
Ne [MoKka3HUKH O3UMa : i
/i mme. | KYKY- | coms
- pyna3a | IIHHK
1. | TpuBanicTh BereTamiiHoro nepioay, AeKaj
2. | IpyHTOBI 3amacu JOCTYIIHOI POCIMHAM BOJIOTH B
METPOBOMY IIapi IPYHTY Ha 4ac CiBOU ApUxX
KyJIbTYp a00 Ha 9ac BECHSHOTO BiJIPOCTAHHSI
03UMUX KyJbTYp i 6aratopiuaux tpas (W3, MM
3. | Onanu 3a Beretauito (Wgp), MM
4. | Koediuient kopucHocTi onaji (Kgp), %
5. | KinbKicTh BOJM y IPYHTI, 110 3aUIIAETHCS B
HbOMY Ha yac 30upanss KyabTypu (W), MM
6. | Pecypcu moctynHoi pocnunam sosoru (W), Mm
7. | Papiauiitnuiit 6amanc (R), kJx/cM’
8. | I'imporepmiunuit motenmian (I'TII), Gamnis
9. | AMY 3aranpHoi 6iomacw, 1j/ra
10. | CniBBiAHOIIIEHHST ~ OCHOBHOI ~ Ta  MOOIYHOI
MPOAYKITIi
11. | JIMY 3a craHmapTHOi BOJIOTOCTI, 1/Ta
- 0cHOBHOI npoaykiii (JIMVYo)
- no61yHoi npoaykuii (AMVYn)
12. | Koedimient 3acBoenns ®AP nociBamu (Kdap),
%
13. | >t>10°C, >t>5°C
14. | Koediuient 3Bo0xeHHs (K3B)
15. | bioknimarnunuii noreniian (BKII), 6anis
16. | KoedimienT
17. | AMY 3aranpHoi 6i0MacH, 11/Ta
18. | IMY 3a cranmapTHOI BOJIOTOCTI, II/Ta
- ocHOBHOT npoaykiii (IMVYo)
- no014Hoi npoaykuii (JAMYm)

IIpakTuyne 3aHaTTH Ne 6

Tema: Po3paxyHOK JiliCHO MOKJIMBOI YPOKAHOCTI 32 SIKICHOIO OLIiIHKOIO IPYHTIB

Meton po3paxyHKy JIIHCHO MOXJIMBOTO yposkawo (/[MYV) 3a AKICHOIO OILIIHKOIO
IPYHTIB mependadae po3poOKy mikaiu OOHITYBaHHS. BOHITYBaHHSI IPYHTIB — 11€
MOPIBHSUTAHA OIlIHKA POJIOYOCTI TIPYHTY 3a Cy4acHOTO PIBHS 1HTEHCHBHOCTI
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BUPOOHUIITBA, 0a3yeThbCsd Ha OaratopiyHid YpO>KaHOCTI CUIbCHKOT'OCTIOIAPCHKUX
KyJIbTYp 1 OO’€KTHBHHMX BJIACTHBOCTSIX CaMHUX IPYHTIB. YPOXKalHICTh KYJIbTYypH
MIBULIYETbCS B Mipy HAOMMKEHHS arpoXiMiYHMX [OKa3HUKIB IPYHTY 1O
ontuMmaibHuX (pH, BMICT rymycy, pyxomux popm docdopy 1 Kajito TOIIo).

Po3paxyHok [nilicHO MOXJIHUBOTO ypoxato ([JMY) 3a pomwodicTio TIPyHTY
IPOBOJSATH 3a (POPMYIIOLO:

JIMY = B =
ne, b — 6oHiTeT IpYyHTY, Oa;
L]z — ypoxaiiHa 11iHa O6aJia IpyHTy, 11/0aJ.

Cepennbo3BaKEHUN 3a 00JACTSIMU OOHITET TPYHTY BH3HAYAETHCS HAYKOBO-
JOCIIITHUMHU YCTaHOBaMU. BiH BpaxoBy€ HAsIBHICTD 1 CIIBBITHOIICHHS B IPYHTOBOMY
MOKPHUBI Ti€i 4M 1HII01 06JACT] pi3HUX THUIMIB 1 BUAIB IpyHTIB (Tabin. 14, 15).

Liny onHoro 6ana GOHITETY 3a YPOXKAWHICTIO BU3HAYAIOThH 32 KyJIbTypamu abo
rpynaMu KyJbTyp BIANOBIIHO 10 npupoaHux 30H (Ilomices, Jlicocten, Crern) 1 BoHa €
3aranbHOOOMacHOK0 (Tabx. 13). Konkpernuit OoHITET puULIl MOXHA OAEpXKaTH 3a
JAHUMU OOHITETIB IPYHTIB FOCIOJAPCTBA.

Tabnuys 13
Iina 1 6aJyia 32 IPYHTOBO-KJIIMATHYHUMHM 30HAMH YKpaiHu, I/ra
Cepenns
Kynberypa [Tomices | Jlicocren | Cren | Ykpaina | MukonaiBcbka
00J1acTh

3epHoBi (0€3 KYKYpYJ3H) 0,35 0,36 0,34 0,34 0,38
O3uMa nOIeHuI s 0,36 0,38 0,35 0,36 0,42
Spuii s;uMiHb, OBEC 0,32
Kykypyaza - 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
CoHSIITHUK - 0,20 0,21 0,21 0,21
Kapronns 2,00 1,50 - 1,80
I{ykpoBi Oypsiku 2,25 2,40 2,15 2,20 2,8
KopmoBi O6ypsiku 4,2 4,0 3,2 3.9 3.8
JIroH 0,10 0,12 - 0,10
bararopiuni TpaBu

s 0,80
MUHYJIHX POKIB (CiHO)
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Tabnuys 14
BoHiTeT IPYHTIB 32 0OCHOBHMMH CUIbCHKOTI0CNOAAPCHKUMU KYJIbTYpPaMu
1o odJiacTsx i 30HaxX YKpaiHu, 0aJj

AnMiHicTpaTHBHA 00J1aCTh, | o < o
30HA E é i §E ;:} - EE .g 5 E E -
HEEELHEREE ERERE

A=A} E ol ¥ | B3 S S

Ml & 2 o
Ykpaina 60 62 61 61 62 63 70 48
Cren 59 64 62 56 58 - 71 -
Jlyranceka 48 51 54 44 - - 66 -
JlHinponeTpoBchKa 61 64 61 52 58 - 78 -
JloHenbKa 59 63 58 51 - - 79 -
3anopi3bka 58 62 59 55 - - 64 -
KipoBorpaaceka 72 74 70 67 64 2 78 -
AP Kpum 57 66 61 75 - - 69 -
MukonaiBcbKa 58 63 62 51 54 - 65 -
Onecbka 60 66 65 56 55 - 79 -
XepCOHCBhKa 59 66 66 54 - - 57 -
JlicocTen 68 66 66 66 66 65 68 43
Binaunpka 72 70 66 72 70 - 57 -
KuiBcbka 61 63 63 77 72 62 - 45
ITonTaBchbka 65 66 67 64 65 - 73 -
Cymchbka 56 59 61 58 55 64 57 45
TepHomiabChKa 75 67 67 - 79 68 - -
XapKiBChKa 59 61 64 47 55 - 74 -
XMeJIbHUIbKA 65 65 66 - 65 - - -
Uepkacbka 80 80 78 76 73 - - -
UepHiBelbka 76 71 69 73 79 74 - 38
Ioaiccs 47 48 49 60 61 62 - 49
BosmmHCchKa 47 47 48 - 63 67 - 54
Kuromupcebka 40 42 45 - 55 58 - 39
3akapraTtcbka 47 61 55 51 - 40 - -
IBaHO-®paHKiBChbKa 54 46 46 57 64 44 - 40
JIbBIBCHKA 47 47 47 - 64 57 - 68
PiBHeHCHKA 57 57 56 - 70 63 - 52
UYepHiriBchka 48 50 53 73 59 72 - 44
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Tabnuys 15
Bonirer pijuii agMiHicTpaTUBHUX paiioHiB MuKoJ1aiBcbKoI 00J1acTi, 0aJ1iB
AJIMIHICTpaTHUBHI Ban
panioHu oorap 3pPOLICHHS cepenHin

ApOy3UHCBHKHI 56 - 56
bamrancpkuit 55 80 58
bepeszancpkuii 54 - 54
bepe3HeryBaTChKuii 56 82 58
bparcekuii 56 - 56
BecenuniBchkuit 59 - 59
Bo3necencbkuit 54 81 57
BpaniiBcbkuii 56 - 56
JloMaHIBChKUI 54 81 54
€rnaHenbKui 55 - 55
JKoBTHEBUH 55 79 61
KazankiBchkuit 55 - 55
Kpuoosepcpkuii 63 - 63
MuKo1aiBCbKHI 56 83 60
HoBoOy3bkuii 56 83 56
HoBooxaecbknii 54 78 56
OuyakiBChKUH 52 78 54
IIepBoMaiicbKui 57 85 59
CHIrypiBChKHI 56 80 65

Ilo obaacri 56 80 58

IIpakTuune 3anaTTs Ne 7
Tema: BusHaueHHsI peajibHOI BAPOOHUYOI YPOKAWHOCTI

BupoOHnya ypoxkaifHiCTh — 1€ TaKa YpOXKalHICTb, Ky IJIAHY€EThCS JOCATTH Y
KOHKPETHHX YMOBAax BHPOLIYyBAHHS 1 JUIsi JOCSATHEHHS SIKOI PO3POOISETHCS
TEXHONOTIYHMIT KOMIUIEKC Ii BEIMYMHY BH3HAYAlOTh, BUXOASYM 3 MOTPEd Yy
BIJINOBIIHIA MPOAYKILIi, IPUPOJHUX PECYPCIB 1 rOCHOAAPCHKUX MOXuBocTel. Jlis
BU3HAYCHHS V¥p MOTPIOHO TmMpoaHaNi3yBaTH YpOXKAMHICTD PEKOMEHIOBAHUX 1
NEPCIEKTUBHUX COPTIB Ta TIOPUAIB, IO JOCATHYTO B MEPEAOBUX TOCIOAAPCTBAX,
COPTOBHNPOOYBAIbHUX CTAHIlIAX, HAYKOBHX YCTaHOBax, 1 3poOUTH BUOIp
HAWIPUAATHIIIOrO ISl BUPIILICHHS MOCTABJIEHUX 3aB/IaHb y TaHUX yMOBaXx.

3a JaHUMU JMHAMIKA TYCTOTHM CTOSIHHA POCJIMH YIPOJOBX Bererailii,
CTPYKTYPH POCIMH BU3HAYaIOTh MOKJIMBI 3HAYEHHSI OCHOBHUX CKJIAJIOBUX €JIEMEHTIB
CTPYKTYpH BpPO’Kal0 Ta POCIHUH 1 32 HUMU BU3HAYAIOTh MOXIINBY YPOXKalHICTb COPTY.
Hanpuxknan, ans 3€pHOBUX KYJIBTYp BUKOPUCTOBYIOTH (POpMYJTy, 3aIpONOHOBaHY
M.C.CaBulbKuM:
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yB = PxKx3x4 ,
1000
ne, Yz — ypokaitHicTh (BUpOOHUYA) 3€pHA, 11/Ta;

P — xinpkicTh pociivH Ha 1 M~ Ha miepion 30UpaHHs, IMIT.;

K — xoedimieHT mpoayKTUBHOIT KYIIHUCTOCTI POCIINH;

3 — KUIBKICTB 3€peH y KOJIoC1 (CyLBITT1), IIT.;

A —wmaca 1000 3epeH, T.

Ha ¢oni onTumanbHOrO KOMILIEKCY arpOTEXHIYHMX 3aXO/1B BHUPIIIATbHUMN
BITUB HA TIOBHOTY BHUKOPHUCTAHHS MPHUPOJHUX YHHHUKIB YPOKAMHOCTI Ma€ PEKHUM
JKUBJICHHS, a B TIOJIMBHUX yMOBaX — PEXXHM 3pOIIeHHSI. Buxonasuu 3 GaraTopidyHUX
nochikeHb MukoinaiBcbkoro iHCTUTYTY AlIB, MOXIMBO BU3HAYUTH NPUOIH3HY
CTPYKTYpY (4acTKy) yuacTi ¢akTopiB IHTEHCU(IKAILIIl B MPUPOCTI BPOKAIO MOPIBHIHO
3 MPUPOHOIO POAIOYICTIO HA OOTapHUX Ta 3POITYBAIBHUX 3eMJIsX (Tadm. 16).

VY GorapHux yMmoBax, /¢ JIMITYHOUUM YHHHHUKOM € BOJIa, MOTPIOHO JOCSTTH
piBHS /MY 1 Bu3HauuTH V3, BUXOASYM 3 POAIOUYOCTI IPYHTY, HASBHOCTI Yy
rocrnojapcTBi  JOOpMB Ta IHIIMX YWHHUKIB PECypCHOr0  (MarepiaabHOTO)
3a0e3nedeHHs ypOKaifHOCTI. Po3paxyHOK MPOBOATH 32 TaKOIO (HOPMYJIOHO:

V=5 X HE + KpOp + K3, Oy + ... + KHOH,
ne, ¥V — BUpoOHHMYA YPOXKAMHICTD KYJIBTYPH, 11/Ta;

b — 6an GoHiTeTy IPYHTY;

L[z — ypoxaiiHa 11iHa 6ana rpyHry, I,

Ko, Ky, Kj;; — BIINOBIAHO KITBKICTh OpraHidyHUX (T/Ta) 1 MiHEpaJbHHUX T0OpHB
(1/ra) Ta 1HMMX 3ac001B, 10 BUAUISIOTHCS JJI BUPOIILYBAHHS KYJIbTYPH;

Oo, Oy, Op — BIONOBITHO OKyNHICTH | T opraniuyHuX, | 11 30aylaHCOBaHMX
MIHEpaJIbHUX JTOOpPUB, OJMHHMII KIIBKOCTI 1HIIMX 3aco0IB — IPHPOCTOM
ypoxaro, 1.

Tabnuys 16

CrTpykrypa yuacTti ¢pakTopiB iHTeHcH(pikaLii B MPUPOCTI BPOXKAK 3ePHOBHUX

KYJbTYp (MukoJaiBcbka 00.1.)

Bborap ®axkrTopu iHTeHCcHPikalii 3pomeHHs
18% [Tonepegnuku 4%
11% Copr 10%
10% Cucrema 00po0OITKY IPYHTY 2%
23% Cucrema ynoOpeHHs 30%
29% [TorosiHi yMOBH 10%
9% B3aemois Ta HeBpaxoBaHi hakTopu 9%

- PexuM 3poreHHs 30%

Axmo nqoOpuB Ta iHIIUX 3ac001B IOCTaTHBO, TO V3 IJIaHYIOTh piBHOIO /MY i
JUISL HET pO3paxoBYIOTh HOPMY JIOOPUB Ta IHILUX PECYPCIB.

B ymoBax 3pormieHHsT Vp BCTaHOBIIOIOTH HacamIepe], BUXOISUM 3 PECypciB
nonuBHOI Boau (M) (MM, M’/ra), oKymHOCTI | M° BoAM IpHpocTOM yposkaiirocti (Op),
KOPHUCTYIOUUCH (POPMYJIOIO:
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yB =5 XUE XK‘i‘MXOB‘

[lin 3ammaHoBaHy [ BUPOLIYBaHHS YpPOXAWHICTh PO3PaXOBYIOTb HOPMH
N0OpUB Ta THIIMX PECYPCIB.

S0 noyiMBHA BOJA HE € JIMITYIOUMM YMHHUKOM (B yMOBaXxX 3pOILIEHHS), TOI1
Vp mnanytotrs 3a 11V, pospaxoBanii npu KK ®AP ne nmwxkue 3 %. Ilin wmro

ypoKaiiHicTh, yTouHeHy 3a piBHsHHAM Yp = K¢ xIIV, pospaxoByrors HOpMH
n00OpuB Ta IHIIUX pecypciB 1 pexkum 3pomieHHs (Kc — KOe]IIieHT CHpHUSTIMBOCTI
NoTIepeTHNKA Ta IHITUX ITPYHTOBUX YMOB KOHKpETHOTO ToJist, K < 1).

IlIpuxnaod po3paxynky

PospaxyBatu V3 siporo ssumeHro Ha moJii 3 OOHITETOM IpyHTY 60 OaniB micis
IyKpoBux OypsikiB (K¢ = 1), Axmio miHa 6ana IpyHTy 1o suMmeHto gopiBHioe 0,35 1,
mig 1mykpoBi Oypsiku BHeceHo mo 40 T rHowo Ta mo 90 kr NPK (2,7 w/ra).
l'ocmomapcTBo Mae moximBicTh Tif sumiHb BHectd mo 30 kr NPK (0,9 1/ra),
okynHicTh 1 T rHOIO y micsamii 0,20 1, 11y NPK y micmsnii — 2,3 1, y mpsmiit mii — S11.

Vp=60x0,35+40x0,20+2,7 x2,3+0,9 x5=39,7 i/ra.

KouTpouabHi nutanus 10 moayJs I
«HaykoBi 0CHOBH pOrpaMmyBaHHSI BPO:KaiB Ta PiBHi ypo:KaiiHOCTD»

1. IlnanyBaHHs, TPOTHO3YBaHHS Ta MPOTPAaMyBaHHS BpOXKaiB, NANTE BU3HAYCHHS

JAHUX TEPMIHIB.

OcHOBHI 3aB/IaHHS MPOTPaMyBaHHsI BPOXKaiB.

[IpuHIMnM TporpamMyBaHHs BPOKaiB CLILCHKOTOCMOAAPCHKUX KYJIBTYDP.

3Ha4YEeHHS Ta €TaIy MPOoLEeCy MPOorpaMyBaHHS.

OCHOBHI NPUHIMIIK TPOrPaMyBaHHS BpOXKAIB 3 YpaxyBaHHSIM EKOJOT1UHUX

0COOJIMBOCTEM PErioHy Ta €KOHOMIKU MPUPOJOKOPUCTYBAHHS.

PiBH1 BpokalfHOCTI Ta X BU3HAYCHHS.

JIIICHO-MOXIMBUH ypOKail Ta HOro BU3HAYEHHS.

SIK BU3HAUUTH MOTEHUIWHY YPOXKAUHICTH?

. IloHsATTS peanbHOI BUpOOHUUOI ypoxkaitHOCTI. PopMysia po3paxyHKYy.

10 CyTb METOJly €KCIIEPTHUX OLIIHOK.

11. Slx BHU3HAUUTH MPOTHO30BAHY YPOXKAMHICTH 3a METOJOM BHPIBHIOBAHHS
JTUHAMIYHUX PSIiB?

12. Po3paxyBaTu IpOTrHO30BaHy BPOXKAMHICTB 3a JOIMIOMOTOO JIHIMHOT perpecii.

13.OcHOBHI eTanu KOpemsiHHO-PErPECUBHOTO MTPOTHO3YBAHHS.

14 IlporpaMmyBaHHS BpOXaiB C/T KyJIbTyp 3 BHUKOPUCTAHHAM IOKa3HUKIB TEILIO
3a0e3MeyeHHs..

15.Crioco6u miaBHINEHHS MTOTEHIIIMHOTO ypOXKaro.

16.4xi 3akoHM 3emiiepoOCTBa Ta POCIMHHMIITBA BPAaXOBYIOTh MPU MPOrpaMyBaHHI
BpOXaiB?

17.5x1 BUX1H1 J1JaHI BPaxoOBYIOTh IPH PO3PAaXyHKY JIHCHO MOXIJIMBOI YpOXKAMHOCTI
(AMY)?

kv

0 %0 N o
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MOZJYJIb II. Arpo0ioJioriyHi Ta arpoxiMiuyHi OCHOBHM NPOrpaMyBaHHA
IIpakTuuHe 3anaTTs Ne 8

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

BaxnuBoro ymMoBOIO MakcuMaibHOTO BHkKopucTanHs DPAP e dopmyBanns y
[0CIBaX ONTUMAJIbHOI IOl JUCTKOBOI noBepxHl. A.O.HuunnopoBuu 3azHavae, o
JUIS. 1IbOTO MOTPIOHO, 100 IUIOIAa JUCTKIB IIBHAKO Hapoctayna 1 jocsraiga 40-
50 tmc.m” Ha 1 ra mociBy. 3a (pOpMyBaHHS Ha OyIb-SKOMY 3 €TaIliB KHTTS HOCIBY
3aHAATO BEJMKOI II0Il JUCTKIB DAP mornuHaeThes TUCTKaMU BEPXHBOTO SIPYCY, a
JUCTKM HIKHIX SpYyciB mepeOyBalOTh B YMOBaX HEIOCTATHbOI OCBITJIEHOCTI,
Napa3uTyOTh 32 PaXyHOK IMPOAYKTIB aCUMUISAIIT JIMCTKIB BEPXHBOTO sipycy. B Tux
BUIMAJIKAX, KOJHM arpoTeXHiyHuW (OH BHUCOKMH 1 TUIOMIA JIMCTKIB JOCSTAE
50-60 Tuc. M> Ha 1 ra, JaJjblile MiJABUIICHHS YPOXKaWHOCTI MOB’s3aHE 3 BUPIIMICHHSIM
OUIBII CKIAAHUX, HIK arpOTEeXHIYHI, 3aBAaHb, 30KpeMa, OB’ I3aHUX 13 TPOCTOPOBUM
PO3MIIIIEHHSIM JIUCTKOBOTO amapaTy pociuH. [luTtaHHs mpo TOCIBM SK IIUTICHI
CUCTEMH, ONTHUMAJIbHY IXHIO CTPYKTYPYy IyXe BakiuBe. JlOoCHiTKEHHSI TMOKa3yIOTh,
IO 1I€AJIbBHUM 32 CTPYKTYPOIO MOX€E OyTH IOCIB, Y SIKOMY JIMCTKH BEPXHIX SIPYCIB
MalOTh BEPTHKAIbHE (epeKkToimHe) abo OnMu3bKe 10 HHOTO PO3MIIICHHS 1 JOCHUTH
no0pe TMpOMyCKae CBITIO B TOBHIMHY (TMMOWMHY) TpPaBOCTOIO, J€ MPOCTOPOBE
OpIEHTYBAHHS JIUCTKIB MOCTYNOBO HAOIMKAETHCS 10 TOPU3OHTAIBHOTO.

OnTtumanbHOKO  BBAXKAEThCA Taka IUIONMIA JIMCTKIB, 110 3a0e3nedye
MaKCHUMaJIbHUI ra3000MiH y mociBl. BoHa 3anexuth BiJ BUAY KYJbTYpH, COPTOBHUX
0006HI/IBOCTeﬁ 1HTEHCUBHOCT] HaaxokeHHa PAP 1 cranoButh 4-6 M2/1v12 T00TO 40-
60 M’/ra 3a1eXKHO BiJl METH BHPOIIYBAHHS KyIbTypH. biblia BoHa y KYIbTYp i3
MEHIIMMU BUTpaTaMH Ha IUXaHHS 1 MaJIO0 1HTEHCUBHICTIO pajiiallii MpUCTOCYBaHHS.

JIJist XapakTepuCTUKU TPUBATIOCTI (POTOCMHTETUYHOI POOOTH MOCIBY 3a MEPioA
Beretaii abo 3a MDK(}a3HUN MepioJ] BUKOPUCTOBYIOTh TaKWUH TMOKa3HUK — SIK
dorocunteTHunmuit moteHmian mocisy (®IT ) (M*/ra). amis, ®II 06’eamye aBa
TIOKA3HMKHY : TUTONLY JIUCTS 1 9ac X poOOTH.

Po3paxoByt0Th (POTOCHHTETUYHUI NOTEHLIA 3a POPMYIIOKO:

@H: (‘/]1 +ﬂ2)xT+(‘]72 +']Y3)

xT +m.o.,

nie DIT — pOTOCHHTETHUHMIA TTOTEHIIIAN, THC. M/raxif;
JI;, I, JI3, — mionia JIMCTKIB HA TOYATKY 1 B KIHIII €10y, THC. Mz/ra;
T — TpuBaicTh niepiony, aio.

CyMapHy  MOTY)XHICTh  JIACTKOBOTO  amapary  IIOCIBy  XapaKTepusye
dbotocunTeTnunuii moteHmian (PdII). Bin sBiase coboroo cymy IO JUCTKOBOI
MOBEPXHI 3a BCl JHI Bererailii abo sk J0OYTOK CepeIHbOI IUIONI JUCTKIB Ha 1 Ta 3a
Bererailito (//cp) Ha KUIBKICTh IHIB aKTUBHOI BereTtarlii (7).

@IT = Jlcp x Ty (M*/raxmib).
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Koxxna omununs @I 3abesrieuye oJiepKaHHS MEBHOI KUTBKOCTI OpPraHiYHOI
Macu abo0 rocroIapchbKO-I[IHHOT YaCTUHHU BpOKaro. J{Jisl pi3HUX KyJbTYp LSl BEJIMUYHUHA
HeoaHakoBa. [limpaxyHKH MOKa3yloTh, IO KOXXHUH METp JIMCTKOBOI MOBepxHI DI]
o3umoi mmenumi 3abesneuye 1,5-3,0 r 3epHa, xura — 1,3-2,5, kykypymsu — 2-3,5 T
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, kaproruri — 8-10 r Oymp0, OypskiB - 10-20
KOPEHEIUIOAIB, JIbOHY — 2-3 T COJIOMH.

3a UMM MOKa3HUKOM MOKHA PO3paxyBaTH (POTOCHUHTETUYHUN MOTEHLIAT JJIs
3amporpaMoOBaHOi YPOKAWHOCTI, a 3 WOTO JOMOMOTOI0 — CEPEIHI0 Ta MaKCUMaJbHY
IUIOLLY JIMCTKOBOI MOBEPXHI MOCIBY:

DII=YV: M(p]I
ne, @I — GOTOCUHTETHYHUN TTOTSHITiaN, MITH. Mz/FaXI[i6;
YV — ypoxaitHicTb, T/Ta;
M — ipoaykTuBHicTs 1 M° mHCTKOBOT TOBepXHi PIT, T/M”.

Skmo DIl = Jlcp % Tp, To cepenns mioma nuctkis Jlcp = DI : Tp.
EmmipuyHOo BCTaHOBIEHO, 110 ONTUMAaJbHE HAPOCTAHHS JIMCTKOBOI IMOBEPXHI
CIIOCTEPITaETHCS TOI1, KOJIM MaKCUMAJIbHI 11 po3Mipu OUTBII CepeHIX 3a BEreTaIliio B
1,83 pa3sy. 3Bigcu MakcuMabHa miomia guctkis JIy, = 1,83 xJlcp.

[Toxa3HuKOM POXOKEHHS (POTOCUHTE3Y € KUIbKICTh IJIACTUYHUX PEYOBHUH Ha
OJIMHHUIIIO JINCTKOBOI MOBEPXHI, 110 X HarpoMaxkye mnocis. (UI1D).

UI1d Bu3HayaroTh 3a PopMyII0K0:

Bz _Bl
J,+JI,
ne, YT — uncra npoayKTHBHICTE GOTOCHHTESY, I/M". 1i0;
B, B, — abGcomroTHa cyxa Maca Bpoxaro B KiHII 1 Ha TTOYaTKy TIEepioay
BU3HAYCHHS

YD =

BaxnuBo CTBOpIOBaTH CHPUATINBI YMOBH HE TUIBKH id (GOpMyBaHHS
010JIOTIYHOTO BPOXKAK0, & M TOCTIOIAPCHKO-I[IHHOT HOT0 YacTWHH, 00 HE BCi YACTHHH
POCIIMHUA PIBHOLIHHI Ta OJHAKOBO BUKOPUCTOBYIOThCA. JlJI XapakTEpPUCTHKHU IE€T
BEJIMYMHU KOPUCTYIOThCS KOE(PILIEHTOM rOCIO1apChKoi €(pEeKTUBHOCTI BPOKALO:

Kpe = 2o,

3

ne, V) — Benmu4rHa yposkar OCHOBHOI, TOOTO TOCTIOIAPCHKO-I[IHHOT YaCTHHH, 11/Ta;
V5 — ypoxaiiHicTh 3aranpHoi 6ioMacu, 11/Ta.
TakyuM 4YMHOM, OJHMM 13 ULUISIXIB JAJbIIOrO MIABUIIEHHS YpPOKAMHOCTI

O6iomacu, TOOTO MiABUIIEHHS KoedillieHTa TOCMOAApPChKOi €(EeKTUBHOCTI BPOXKAIO.
[lboro MokHa JOCSATTH CEJICKI[IHHUM MUIIXOM Ta arpoTeXHIYHUMHU MPUHOMaMHU.
KoedimieHT rocnomapchkoi €(EKTUBHOCTI BpPOXKAK 3HUKYEThCA SK 3a JyXkKe
HU3BKOTO0, TaK 132 JOCUTh BUCOKOTO HArPOMAPKEHHSI 3araJibHOi 610MacH il JINCTKOBOI
MOBEPXHI 1 € HAWOUIBIIUM TPH SKOMYCh IXHBOMY CEPEIHbOMY 3HA4YeHHI. Tomy
JOTPUMAHHS ONTUMAIBHOI TYCTOTH POCINH, 30aJIaHCOBAHOCTI €JIEMEHTIB JKUBJICHHS,
BUKOPUCTAHHS a30THUX JOOpPWB 3a TepiojlaMH  Bereralii, 3acTOCYBaHHS
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MI03aKOPEHEBUX TIKUBIICHb, 00pOTHhOA 3 BWISATAHHAM, Oyp’sHaMHU Ta XBOpOOaMH
CIPUSIOTH MMiJBUILIEHHIO K.

3asdanna 1. Po3paxyBaTu 4YHMCTY NMPOAYKTHUBHICTH (POTOCHHTE3Y COHSIIHUKY,
SIKIIIO TUIOIIA JTHCTKOBOI MOBEPXHi y (ha3i yTBOpEHHS KoMKy cKiana 27,3 Tic. M7/ra,
y (a3i usitinas — 35,6 Tic. MmY/ra, y ¢asi nosroi cruriocti 16,1 trc. M>/ra. Buict
CyXO01 PEYOBUHHU Y POCITUHAX COHSIITHUKY CTAaHOBHB Y (ha3y yTBOPEHHS KOUIUKY 24,6
u/ra, y ¢azy usitinas — 70,2 w/ra, y ¢a3y nosHoi cruriocti — 125,8 u/ra. TpuBanicts
nepioAy YTBOPEHHSI KOIIMKY — IBITIHHS — 22 100W, LBITIHHS —IOBHA CTUTJIICTh —
55 nib.

3asdanna 3. Po3paxyBaTtu (OTOCUHTETUYHUIN MOTEHI[1A] COHSIHUKY, SIKIIO
IJIOIIA TUCTKOBOT MOBEPXHi y (ba3i yTBOPEHHs KOUIMKY cKiiana 24,7 Tuc. M°/ra, y dasi
uBiTinas — 33,1 Te. M*/ra, y dasi nosHoi cruriocti 114,2 tic. m*/ra. TpuBamicTh
nepioay YTBOPEHHS KOIIMKY — HBITIHHA — 19 110, IBITIHHS —TIOBHA CTUTIIICTh —
51 nooOa.

IIpakTuuHe 3anaTTs Ne 9

Tema: Po3paxyHOk HOPM BHeCeHHS J00pPUB HA 3aNIPOrPaAMOBaHUl ypoKal

3minu B yposkaiiHocTi Ha 50 % 1 OlibIe 3yMOBIIOIOTHCA 3aCTOCYBaHHSAM
noOpuB. ToMy BCTaHOBJIEHHS ONTUMAJbHOI HOPMHU JIOOpUB € OJIHIEIO 3
HaBaXXJIMBIIIUX CKJIQJI0OBUX MpOTrpaMyBaHHsS BpoxkaiB. HempaBuibHO BCTaHOBJICHA
HOpMa MOXXE€ 3HU3UTH EKOHOMIYHY OKYIHICTh iX a00 MpPU3BECTH A0 HETAaTHBHOTO
HACTIJIKY.

[cHy!OTH pI3HI METOAM BCTAHOBJIEHHS ONTUMAJIbHUX HOPM MIHEpaIbHUX
no6puB. TpuBanuii yac OCHOBHUM METOJIOM OyB J1abOpPaTOPHO-MOILOBUNA AOCTIT. Y
TaKUX JOCHIiaX YCTAHOBJIOBAJIU CEPEAHI HOPMU JOOpUB 1 O HHUX PO3POOIISIU
MONPaBOYHI KOE(DIIIEHTH 3aJIe)KHO BIJ BMICTY €JIEMEHTIB JKHBJICHHS B TIPYHTI,
NOMEepPeIHNKA, KHUCIOTHOCTI TIPYHTOBOTO PO3YMHY, T'PaHYJIOMETPUYHOTO CKIIAIy
rpynry. Lleit MeTosa 3aJMIIa€EThCs OJHUM 13 OCHOBHHX 1 JIO LIbOTO 4acy, aje Tenep
OuIbllle  BUKOPHUCTOBYIOTH  PO3PaXyHKOBO-OQJTaHCOBI ~ METOJM  BCTAHOBJICHHS
ONTUMAJIbHUX HOPM a00puB. OCHOBHMMM 3 HHUX € PO3PaXyHOK HOpPM J100pUB 3a
BUHOCOM €JIEMEHTIB JKUBJICHHS 3alpOrpaMOBAHOI0 YPOXKAaWHICTIO, 3a BHUHOCOM
€JIEMEHTIB KUBJICHHS 3alpOrpaMOBAHUM IPHUPOCTOM YpOKaWHOCTI, BCTAHOBJICHHS
HOpMHU J00pHB 3a OaJbHOIO OIIIHKOIO TIPYHTY 1 OKYIHICTIO OJUHHII J00pUB
IPUPOCTOM YPOKaHOCTI. banaHCOB1 METOIM BpaxOBYIOTh BUHOC €JIEMEHTIB KUBJIECH-
HSl IUIAHOBOIO BPOXKAMHICTIO, 3allaCy €JIEMEHTIB JKUBJIEHHS B IPYHTI, KOE(DILIEHTH
3aCBOEHHSI €JIEMEHTIB UBJIEHHS 13 3amMaciB IPYHTY, NPAMOT il 1 MiCisli BHECEHUX
OpraHiYHUX Ta MIHEpPAIbHUX JTOOPUB, MICISHKHUBHUX PEIITOK. BueHumu po3po0ieHo
nporpamu  ans  EOM, 3a gkuMu BHU3HA4arOTh HaWpal[lOHAJIbHIIII BapiaHTH
BUKOPHUCTAHHS JTOOPUB M1 KYJbTYPH CIBO3MIHU B TOCIIOAAPCTBI Ta B MEKaxX panioHy.

[Ipore BUKOPUCTOBYIOTH LI MPOrpaMH JAJIEKO HE B YCIX rocrmojapcrBax. Y
IIPAKTHUIIl POTPAMyBaHHS BPOXKAiB 11I€ MEPEeBaKAIOTh 3BUYAHI CIOCOOU PO3PAXYHKY
ONTHUMAJIIbHUX HOpPM J00puB. bamaHcoBlI MeTOAM IPYHTYIOThCS Ha MOPIBHSHHI
BaJOBOI'O BHUHOCY €JIEMEHTIB JKHUBJIEHHS 3alIpOrpaMOBaHOI0 BPOXKAWHICTIO 3
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MOJIMBUM BHHOCOM iX 3a paxXyHOK 3allaciB €JIEMEHTIB JKHBJICHHS B TPYHTI.
Po3paxyHok BeayTh 3a BiAMOBIIHMUMH PIBHSAHHAMHU a00 3a JIOT1YHO-PO3PAXyHKOBUMU

cxemamu (Tadma. 17).

Tabnuys 17
Jloriuna cxema po3paxyHKy HOPM J00pPHUB Ha
3amporpaMoBaHy BpPOKaiHICTh
IToxa3zuuku CumBon N P,Os K,O
3anporpamMoBaHa BpOXKaiHICTb, 1/Ta \4 50 50 50
[TnToMuii BUHOC €JIEMCHTIB JKUBJICHHS, KI/1] 8 3,2 1,12 2,24
BanoBuii BHHOC  €JIEMEHTIB  >KUBJICHHS
ypoxaeM, Kr/ra (¥ x 6) B 160 36 2
['mubuHa po3paxyHKOBOTO MIAPY, CM h 20 20 20
O6’emMHa Maca TpyHTY, r/cm’ A 1,25 1,25 1,25
BwMmicT eneMeHTiB KUBIIEHHS y TPYHTI, MT/ Ha
100 © rpyHTY n 13 10 10
3amnacu eJeMEHTIB KUBJICHHS 1
y TPYHTL, KU/ra | 325 | 250 | 250
(h xAxm)
Koedii i
(ilieHT  BUKOPUCTAHHA  €JIEMEHTIB K 0.30 0.15 0.25
KUBJICHHS 3 TPYHTY
Bbyne 3acBoeHO pociamHamu 3 TPYHTY, Kr/ra v 975 375 625
(r3xKr3) ’ ' ’
[ToTpiOHO 3acBOITH 3 MIHEPATBHUX JOOPUB,
kr/ra (B — M) 0 62,5 18,5 49,5
Koedimi I
bimieHT _ BUKODHCTAHHS  €NIEMEHTIB Ky, 0.60 0.25 0.65
YKUBJICHHS 3 MIHEPAJIBHUX JI0OPUB
[ToTpibHO  BHecTM 3  MiHEpaJbHUMU i 104.2 74,0 76.2

nobpusamu, kr/ra (0 : Ky

L1 % po3paxyHKH MOKHA 3BE€CTHU J0 TAKOI'O PIBHSIHHS:
ﬂ = Vxe—IxKy

KM

ne, /[ — HopMa efeMeHTa )KUBJICHHS, KI/Ta;
YV — zammanoBaHa ypoxaiHICTh, 1/Ta;

6 — NUTOMHI BHUHOC €JIEeMEHTa XUBJEHHS | Il ypoXar OCHOBHOI MPOAYKIII 3

BpaxyBaHHSIM MOOIYHOT, KI/I1;

I3 — TpYHTOBI 3amacu €JeMEHTa YKUBJIEHHS B PO3PaxXyHKOBOMY IlIapi IPYHTY,

Kr/ra;

K3 — xoedilieHT BUKOPUCTAHHS €JIEMEHTA XKUBJIEHHS 3 [PYHTOBHX 3aI1aCIB;
Ky — xoedirieHT BUKOPUCTAaHHS €JIEMEHTA KUBJICHHS 3 MIHEpaJbHUX JOOPUB.
IpyHTOBI 3amacu eneMenTa sxuBieHHs (I13) PO3paxoBYIOTE 3a (POPMYIIOK:

11 3= h x4 % n,

ne, h — rmmbuHa po3paxyHKOBOIO 1IAPY IPYHTY, CM;

) 3.
A — 00’eMHa Maca IpyHTYy, I/CM’;

1 — BMICT €JIEMEHTA KUBJIEHHS B IPyHTI, MT /100 r IpyHTY.
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[lincraBuBmm 3HaueHHs [l3 y monepenaHio (Gopmylly, OTPHUMAEMO TaKy
Gopmyy:

ﬂ: Yxe—thxnxK”’
K

M

S0, KpiM MiHEpaIbHUX, MNIAHYETHCS BHECEHHSI OpPraHIYHUX J100pHB, a TAKOXK,
SKIIO BPAaXOBYEThCS MICISAIISA TOOPHUB, BHECEHUX MHHYJIOTO POKY TiJ| MONEPEIHIO
KyJbTYpPY, TO BiJl BAJIOBOTO BUHOCY €JIEMEHTA >KUBJICHHS 3aIIPOrPAMOBAHUM ypPOKAEM
BIJIHIMAIOTh Ty MOro KUIBKICTh, 110 Oy/€ 3aCBO€HA 3 OpPraHIYHHUX JOOPHB, & TAKOX
BHACTIJIOK MICIAAIl OpraHiYHUX 1 MiHEpadbHUX J00pWB, Mii MICISKHUBHUX 1
KOPEHEBUX PELITOK.

VY pomy pasi popMyiia MaTUMe TaKUN BUTIISI:

ﬂ: Vx6 =1y x Ky = 1oCoKo = AonCoKon = Mo Kim s
KM
ne, [, V, 6 I3 K3, Ky — T1 K, mo ¥ y nonepennix (opmynax Ta JIOTI4HO-
PO3paxXyHKOBIH cxeMi;
Jlo — KITBKICTh OpPTraHIYHUX JTIOOPHB, T/Ta;
Co — BMICT €JIEMEHTIB >KHBJICHHS BiJl OpraHIYHUX J00pHB (Y CepeaHbOMY a30Ty
5 kr, dhocdopy 2,5, kamito 6 Kr);
Ko — xoedilieHT BUKOPUCTAHHS €IEMEHTIB JKUBJICHHS 3 OpTraHIYHUX T00pUB;
Hon 1 Aup — XUObKICTH opraHiyHuX (T/ra) 1 MiHepanbHUX (Kr/ra) A00pUB,
BHECEHUX Ii]] TIOMIEPETHIO KYIbTYPY;
Ko 1 Ky — xoedillieHTH BUKOPUCTAHHS TOXXUBHUX E€JIEMEHTIB y MICHAIIl 3
OpraHiYHUX 1 MIHEpaJIbHUX I0OpPUB.
Hopmy no0OpuB Ha 3amiaHOBaHUN MNPUPICT YPOXKAMHOCTI PO3PAXOBYIOTH 32

TaKOIO (I)OpMyJIOI02
ﬂ = AV xs¢ ,

KM
ne, AY — 3zanporpamoBaHuil TPUPICT YPOXKAWHOCTI, 1/Ta, SIKMM BU3HAYAIOTH SIK
PIZHUIII0 MDK 3alporpaMOBaHOI0 YPOXKAWHICTIO HA JAHOMY IIOJII Ta YPOXKaWHICTIO
KyJBTYpH Ha IIbOMY 11011 6€3 BHeceHHs 100puB (V). L{ro ypokaitHICTh MOYKHA TaKOXK
pO3paxyBaTH 3a 3aracamu €JIeMEHTAa KUBJICHHS B IpYHTI (/13) Ta KoediieHToM oro
BUKOPHUCTAHHS 3 ITPYHTOBHX 3anaciB (Kr3) 3a popmyioro:

yo = HF?XKF? .
6

SIKmo po3paxoByBaTH V) MO KOXHOMY €JIEMEHTY 3a HaBEIEHOIO (HOpMYIOlo,
TO OJEPKUMO Takl X HOPMH, SK 1 3a HaBeICHHMMH BuIIe QopMylamMH Ha
3amporpaMoOBaHy ypOKAMHICT a00 3a JIOTIYHOK CXEMOK0 pPO3paxyHKiB. Ko ik
Opatu ypoxaiHicTh, (PaKTUUHO o/iepKaHy 0e3 BHECEHHS JOOPUB, TOJII HOPMH JI0OpUB
OynyTh BinpizHATHCS. Lle 3ymMOBiIeHO TuUM, 1m0 (AKTHYHO OJAEp’KaHA YPOKAWHICTbH
BIJIMOBIJIA€ PIBHIO BMICTY B I'PYHTI HalOLIbII JIMITOBAHOTO €JIE€MEHTAa >KUBJICHHS.
[HII eneMeHTH JarTh MOXJIIMBICT OJEpXKaTH BULLY YypokalHICcTh. OTxe,
3arporpaMoOBaHuil MPUPICT YPOKAWHOCTI 32 LUMHU €JIEMEHTaMU YKUBJIEHHS TIOBUHEH
OyTH HI)KYHMM, HIXK 32 HAMOUIBIII JTIMITYIOUUM €JIEMEHTOM.

[IpakTHuHE 3HaUY€HHS Ma€ PO3PaxXyHOK HOPM J00pUB 3a OaJIbHOK OIL[IHKOIO
3emuti. st IbOTO BUKOPUCTOBYIOTh TaKE PIBHSHHSA:
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J[ = Y= BxUsxK-J1,C
OM

ne, /[ — nopma 36anmancoBanoro NPK i1 3anporpamoBanuii ypoxan, Kr/ra;
YV — 3anporpamoBaHa ypoxaiHiCTh, 1/Ta;
b — Gan GoHiTeTy IpyHTY;
L[; — yposkaitHa 11iHa Oaa, I1;
K — mnompaBouHuii KOE(IIiEHT Ha KHUCJIOTHICTh, TPAHYJIOMETPUYHUN CKIIA]
IPYHTY, MONEPETHUK TOIIIO;
/o — HOpMa opraHiyHuX JO0OpUB, T/T4;
Op— OKyTHICTh | T Opra"iuHuX T0OPUB IPUPOCTOM YpOXKarlo, 1/T;
Oy — okynHICTh | 11 MiHEpanbHUX JOOPUB MPUPOCTOM YPOXKALO, 1.

VY upoMmy paszi cnouyatky po3paxoByrOTh 30anancoBany Hopmy NPK. Hopmy
KOXHOTO €JEMEHTa MUBJIEHHS pO3pPaxOBYIOTb, BUXOJAYU 3 PEKOMEHIOBAHOTO IS
JAHUX YMOB ONTHUMAJIbHOTO CITIBBITHOIICHHS €JIEMEHTIB KUBJICHHS.

Jlist 3a0e3nedyeHHs] BUCOKOI €(EKTUBHOCTI M JOCSTHEHHS MPOrpamMOBaHOIrO
pe3yibTaTy po3paxoBaHa ONTHMallbHA HOpMa JOOpHUB IMOBHMHHA OyTH MPaBUIBHO
BUKOpHUCTaHa. [[1s 1boro ckiagaloTh CUCTEMY yAOOpeHHs KyiabTypu. llpu npomy
Tpeba BpaxoByBaTH OCOOJIMBOCTI ITPYHTOBOTO >KUBJICHHS KYJIbTYPH, BIAHOIIEHHS ii /10
peakiii I'PyHTOBOI'O CEpElIOBUINA, 3aCBOIOBAJIbHY 3JaTHICTh KOPEHEBOI CUCTEMH,
HEOJIHAKOBICTh MOTPeO pIZHUX KYyJNbTYp, IXHIX COPTIB 1 TIOpUAIB y eJeMeHTax
JKUBJICHHS Ha PI3HUX eTamax pocTy W po3BUTKY. Hampuknazn, y nepummid nepioa
KHUTTS POCIMHU CIOKMBAIOTh HEBEIMKY BaJlOBY KUIBKICTH ¢docdopy, ane aedimur
HOro B 1Ie¥l mepioj] BUKIMKAE HACTUIBKK TJIMOOKI 3MIHM B POCIMHI, 10 OyIb-sKE
BUCOKe 3abesneueHHs (PochopoM y HACTYIHI NEPIoJAM HE 3HIMAE HEraTUBHOIO
BIUIMBY Ha MOYaTKYy PO3BUTKY.

VY CUIbCBKOTOCMOAAPCHKUX KYJIbTYpP HEOJHAKOBA 3aCBOIOBajJbHA 3JATHICTb
KOPEHEBUX CUCTEM IOJ0 BAXKKOPO3YMHHUX CHONYK. SIUMiHb, HANIPUKIIAL, MA€ JTyKe
HU3bKY 3JIaTHICTh 3aCBOIOBATH (POCPOp 3 BAXKKOPOIUMHHUX CIIONYK; MIIESHUIS i OBEC
— HU3BKY; XUTO 1 KYKypyJA3a — CEpeIHIO; KapTOIUIs, I[yKpPOBI OYpsKH, Tipyul,
KOHIOIIIMHA — BUCOKY; JIIONMH, TPEYKa, ropoX, JIOIEpHa — Ay>Ke BUCOKY (Tabiu. 18-
22).

Tabnuys 18

KoedinieHT BUKOPUCTAHHS €JIEMEHTIB KMBJICHHS 3 OPraHiYHUX 100pUB

(cepenHi y3arajbHeHi 1aHi)

Kysberypa N P,0:s K,0O
ITmennis 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
Sluminb 0,20-0,25 0,25-0,40 0,50-0,55
Osgec 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

- 3eJICHA Maca 0,30-0,35 0,40-0,45 0,60-0,65
Kapromns 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
KopmoBi O6ypsiku 0,30-0,40 0,45-0,50 0,60-0,70
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Tabnuys 19

BuHoc ejieMeHTIB :KMBJIeHHSI KT Ha 1 11 OCHOBHOI POAYKUii 3
BpaxyBaHHSAM NOOIYHOI (cepeHi y3arajbHeHi 1aHi)

Kynberypa N P,0:; K,0O

O3uMa IIeHMIIs 3,0-3,5 0,9-1,2 1,8-2,5
Spa nennud 3,3-4,0 1,0-1,3 1,9-2,7
O3ume KHATO 2,9-33 1,1-1,4 2,2-3,0
Slaminb 2,3-2,7 0,9-1,1 1,7-2,2
Osgec 2,9-3.5 1,2-1,5 2,4-2.9
Kykypynza 2,9-33 0,9-1,2 3,0-3,5
IIpoco 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'peuka 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 (0THOPIYHUN) 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
Kapromus 0,5-0,7 0,2-0,4 1,3-1,6
JIbOH-OBTYHEllb - HACIHHS 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
KoHnomi — conoMka 1,8-2,2 0,5-0,7 0,9-1,2
COHSITHUK 5,0-7,0 2,5-2,8 13,5-19,5
IlykpoBi Oypsiku 0,4-0,55 0,15-0,2 0,6-0,9
Kopmogi Oypsiku 0,2-0,35 0,08-0,15 0,5-0,9

Tabnuys 20

HopMaTuBHa OKYNIHICTH OpraHiyHMX 100pHUB
i IOBHOI'0 MiHEPAJIbHOI0 1OOPUBA YPOKASIMH C/T KYJIbTYP

1 T opraniyHux 1 u MiHEpaAJILHUX
Kynetypa I[O%pI/IB, i ,ZIO6pEIB, 11
1 2 3
JlicocTen

O3uMa nueHuIs, JKUTo 0,29 5,5
Sluminb, OBeC - 4.9
Kykypym3a - 3epHO 0,3 5,4

- 3eJIeHa Maca 2,7 40,0
3epH00000BI, Tpeuka - 4,0
Kapronus 1,3 25,0
Konomi (BosIoKHO) 0,3 1,0
JIbOH-1OBI'YHEIb (BOJIOKHO) - 1,0
I{ykpoBi Oypsiku 1,5 35,0
KopmoBi Oypsiku 3,5 60,0
COHSIITHUK 0,15 2,0
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IIpooosorcenns mabauyi 20

1 2 | 3
Cren
O3uMa MIICHUIIS, )KUTO 0,30 5,2
Slaminb, oBec - 4,3
Kykypymza - 3epHO 0,3 5,4
- 3eJIeHa Maca 1,5 20,0
3epHO0000BI, TpeuKa - 3,8
Kapromis 1,0 15,0
CoOHSIITHUK 0,15 2,0
Buko-oBec (3esiena maca) 1,1 25,0
Tabnuys 21
KoedinieHTH BUKOPUCTAHHS €JIEMEHTIB KM BJICHHS
3 IPYHTOBHX 3anaciB (y3arajbHeHi cepeaHi 1aHi)
Kynberypa N P,0s K,0O
O3uMa nieHuIs 0,2-0,35 0,05-0,15 0,08-0,2
Spa nueHuud 0,2-0,3 0,05-0,1 0,06-0,18
O3ume KXHUTO 0,2-0,35 0,05-0,15 0,08-0,29
SlumiHb 0,105-0,35 0,05-0,15 0,06-0,12
Osgec 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
JlronuH (0THOPIYHUI) 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
Kapromns 0,2-0,35 0,07-0,15 0,09-0,4
JIbOH-IOBr'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
Konormmri — conomka 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
KopmoBi Oypsiku 0,2-0,45 0,05-0,12 0,06-0,25
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Tabnuys 22

KoeginieHTH BUKOPHCTAHHSA €J1€MEHTIB KUBJICHHSA MOJIbOBUMHU KYJIbTYPaMH
3 MiHepaJbHHUX J00PHB (cepe/Hi y3arajbHeHi 1aHi)

Kynberypa N P,0s K,0O
O3uMa IIeHMI 0,55-0,85 0,15-0.45 0,55-0,95
Spa nenuns 0,45-0,75 0,15-0,35 0,55-0,85
O3ume KHATO 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
OBec 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
IIpoco 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
JlronuH (0HOPIYHMI) 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
Kapromus 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
KoHnomii — conoMka 0,55-0,65 0,15-0,3 0,65-0,8
COHSIIHHAK 0,55-0,75 0,25-0,35 0,65-0,95
I{ykpoBi Oypsiku 0,6-0,85 0,25-0,45 0,7-0,95
Tabnuys 23
Buan ocHOBHUX 100pHUB
JoGpuBo Ximiunwmii cknan | Bmict enemenTa YMOBHM 3aCTOCYBaHHS
JKUBJICHHS, %0
1 2 3 4
A30THi 100puBa
AwmiayHa ceniTpa NH;NO; 34 [TepenmociBHe 1
T KUBJICHHS
HarpieBa cenitpa Na NO; 16 [TepenmnociBHe 1
11 OKUBJICHHS
KanbiieBa cenitpa Ca (NOs), 17,5 [TepeamnociBHe i
M1KUBICHHSI
Cynbdat amoHit0 NH,4 21 OcHoBHe, NepenociBHE 1
1 KUBJICHHS
Pigkuit amiak NH,OH 82 OcHoBHe, NEpeANnOoCiBHE 1
T KABJIICHHS
AwmiayHa Boja CO,(NH,), 20., OcHoOBHe, MIEPEANOCIBHE 1
1 KABJICHHS
CeuoBHuHaA NH,C1 46 ITepenmociBHe i
11 /OKUBJICHHS
XJ0opucTUA aMOHII 45 OcHOBHE 1 IEPEANOCIBHE
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1Ipooosorcenns mabauyi 23

1 2 | 3 | 4
DochopHi 1oOpuBa
Cynepdocdar Ca(H,POy)+ 14 OcHOBHe, IPUTIOCIBHE,
POCTHUI 2CaS0O4+H,0 T JKUBJICHHS
Cymepdocdar Ca(H,PO4)+H,0 53-62 OcHOBHE, IPHTIOCIBHE,
MMOABIMHUHN 1 KUBJICHHS
®dochoputHe Ca;(H,PO,)+ 28 OcHoOBHE
OOPOITHO 2CasO
[Tpenumitat CaH,PO, 2H,O 48-50 OCHOBHE, IPUIIOCIBHE
docdarniak 4Ca0O P,Ost+ 9,5-10,5 OcHOBHE, IPHUTIOCIBHE
4Ca0O
O6e3dropenuit 15 OcHOBHE, IPHUTIOCIBHE
docdar
Kauniitni noopuBa
XJIOpUCTUH KaJliit KHI 53-62 OcHOBHE
CHIIBBIHIT KHI NaCL 14 OcHOBHE
Kamimaruesis K,SO4 MgSO, 28 OCHOBHE, IPHUIIOCIBHE
Cynbdat kamito K,SO,4 48-50 OCHOBHE, IPHUTIOCIBHE
Kaiuit K,SO4MgSOy 9,5-10,5 OcHOBHE
3H,0
Tabnuys 24
BMicT eJieMeHTIB KUBJICHHS] Y KOMILICKCHUX 100puBax,%o
I[O6pI/IBO NO3 P205 Kzo
AMoHi30BaHumii cynepdocdat 2-3 18
Amodoc 10-12 39-52
Jliamodoc 19-21 49-53
Hitpodocka 11-17 10-19 11-19
Hitpoamodoc 16-25 14-24
Kap6oamodoc 17-32 16-29 0-17
Pinki koMIuIekcH1 JoOpHrBa 6,5-10 19-34
Tabnuys 25
BMicCT MOKHBHHMX PEYOBHMH B OPraHiyHMX 100puBax
Jlo6puro N P,Os K,O CaO
I'mii 0,50 0,25 0,6 0,70
Topd 1,8-3,0 0,2-0,5 0,1-0,3
Dekarii 0,67 0,33 0,20 0,10
I'noiBka 0,25-0,30 0,03-0,06 0,4-0,5
[ITammHMi mocig 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 po3paxyuky

3anporpaMoBaHa ypOXKaWHICTh MIIEHUII copTy MupoHiBcbka 61 CTaHOBUTH
50 w/ra. Kucnoruicts rpynty pH = 6,7, To6T0 notpebu y BanmHyBanHi Hemae. B 100 ©
IpyHTy 3a Kaptorpamoro mictuthesi 13 mr N, 10 mr P,Os5 1 10 mr K,O. I'nubuna
pO3paxyHKOBOro mapy — 20 cM, 06’eMHa Maca rpyHTy — 1,25 r/em’.

PospaxoByemo HOpMy a30Ty, hochopy 1 kaiiro 3a HopmyIioro:
Hy=(050x%x3,2-20x1,25x%x13x%x0,3):0,6=104,2 kr/ra;
JIP,05=(50 x 1,12 -20 x 1,25 x 10 x 0,15) : 0,25 = 74 kr/ra;
Hr,0=(50%x2,24-20x1,25 %10 % 0,25): 0,25 =76,2 xr/ra.

3asdanna 0na camocmiinoi pooomu

3asedannsa 1. Po3paxysatu HopMmu N, P, K 1 3anporpamMoBaHoi yposkailHOCTI
sporo stumeHto 50 1/ra, Ao 6an OoHitery rpyHTy — 60, 1iHa Oana rpyHty — 0,35,
nonepeaHuk ykpoBi Oypsku (K = 1), 3a BuponryBanHs sikux BHeceHO 1o 40 T/ra
rHoto 1 o 90 kr/ra NPK (pazom 2,7 n/ra). Oxynnicts 1 T raoro B micusaii 0,25 /T,
I i migepasnbHuX A00puB — 2,3 /1, 1 11 MiHepadbHUX HOOPUB mpsiMOT 1ii — 5 /11
OnrtumanbHe CITIBBIIHOIIEHHS €JIEMEHTIB JKUBJICHHS JIJIsl TAHOTO TPYHTY B YJI0OpEHHI
1:0,8:1.

3aedanna 2. Pozpaxysatu HopMmu N, P, K nis 3anporpamoBaHoi yposkaitHOCTI
B HaBuaibHOMY TocnoaapctBi Cymcbkoro HAY, skmio 3amporpaMoBaHuil yposkaid
03UMO1 TMIIEHUIIl Ha HE3pOIIyBaHMX 3eMisix cTaHoBUTh 50 1/ra. Ilomepemnuk —
KyKypyZi3a Ha cuioc, mij siky BHeceHO 30 T rHO, NgoPsKego. Cepenubo3Baskennii
OoniTeT moas — 78 OamniB, mompaBOYHUN KOE(ILIEHT HA TMOMEPEAHUK 0 OOHITETY
nosist 0,95, pekomenoBane criBBigHomeHHS N:P,Os:K,0 st o3umux - 1,2:1:1.

KonTpoubHi nutanns 10 moayJs 11
«Arpo0ioJIoriyHi Ta arpoxiMiyHi OCHOBH NPOrpaMyBaHH»

Orntumizaitist mporieciB POTOCUHTESY.
DOTOCHMHTETUYHHH ITOTECHIIIA, HOr0 BUSHAUCHHS.
[TpoayKTUBHICTH (DOTOCHUHTE3Y.
SIK BUBHAYUTH MOTEHUINHY YPOKaHICTh 32 (PITOMETPUYHUMU MOKa3HUKAMU ?
Jlunamika HapOCTaHHS JIMCTKOBOI MOBEPXHI.
Jlunamika pocTy 6iomMacu 1 HAKOMUYESHHS TTO)KUBHUX PEYOBHH B POCITHHAX.
Monens HaKONIUYEHHS CUPOT 1 CYyXO0i MacH POCIIVH.
BkaxiTh OCHOBHI TapamMeTpu CTPYKTYPH POCIHH, SIKIi BpPaxOBYIOTh IPHU
IporpamMmyBaHH1 BPOXKaro.
9. OcHOBH1I 010JI0T1YHI XAaPAaKTEPUCTUKU POCIMH Ta IX 3aJIEKHICTh Bl yYMOB

BHUPOITYBaHHS.
10. I'padiku hopmyBaHHS ONTUMATLHOI (DOTOCHUHTETUYHOI OBEPXHI.
11. Monaens nociBy.
12. CtpykTypa BpoXaro, BIUIMB HOTO OKPEMHX €JIEMEHTIB Ha BEIMYMHY Ta SKICTb.
13. BuzHaueHHs IO JIMCTKOBOI MTOBEPXHI MOCIBY.
14. YuHHUKY 1O BIUIMBAaIOTh Ha (POPMYBaHHS ONTHUMAJIBHOI IUIOMII JUCTKOBOI

MOBEPXHi.

S A e
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MOAYJIb III. ArporexHiyHi Ta OprafizaniiHO-TeXHIYHI 32aX011 O/IeP:KAHHS
NMPOrpaMoOBaHUX BPO:KAIB MOJbOBHX KYJIbTYP

IpakTuune 3ausartsa Ne 10
Tema: IIporpamyBaHHsl ONITHMAJIBLHOI T'YCTOTH MOCIBY i HOPM BHCIBY

[IpoIyKTUBHICTh OKPEMUX POCHHH 30LIBUIYETHCA 33 3MEHIICHHS KUJIBKOCTI 1X
Ha 1uionll. AJjie NMPOAYKTHBHICTH IMOCIBY HIABUUIYETHCS 3a 30LIBIIEHHS KUIBKOCTI
pPOCIIMH Ha OJMHHULI IUIOLII TOCIBY 1O TMEBHOI BEJIWYMHHU, SKYy Ha3UBaIOTh
ontuMasibHO. [lomanpine 301UIbIIEHHS] TYCTOTH POCIUH MPU3BOJAUTH A0 3HHKEHHS
ypoxaiiHocTi. OnTuManbHa T'yCTOTa IMOCIBIB HEOAHAKOBA JJIA PI3HUX KYJBTYp, iX
COpPTIB 1 3aJ€XWUTh B POJIOYOCTI IPYHTY, KUIBKOCTI BHECEHUX JOOpHUB,
3a0€e311eYeHOCTI BOJIOTOI0 TOLIO.

31 3MIHOKO TYCTOTH CTOSIHHS POCJIMH 3MIHIOIOTHCS TIOKa3HUKU €JEMEHTIB
CTPYKTYpU PpOCIHMHHU. 3HAKOUYM 3aKOHOMIPHOCTI LHX 3MiH, MOXHa pO3paxyBaTH
ONTUMAJIbHY KUTBKICTh POCIHH, SKa TMOBHMHHA OYTH Ha IUIONII Ha 4ac 30MpaHHS

Bpokaro. L5 3anexxHiCTh BUPAKAETHCA TAKUMHU (POPMYIIaMHU:
100xY -

- IS 3epHOBUX KynabTyp: P = 100V
Kx3xA4

- st kaprori: P = 100xV -
bxM

- nns Oypsaxis: P = 100xV 1.7,
M

ne, YV — 3anporpamMoBaHa ypoKaHiCTb, 11/Ta;
K — xoedimieHT mpoayKTUBHOIT KYIIHUCTOCTI POCINHU;
3 — KUTBKICTh 3€peH Y CYIIBITTI, IIIT.;
A —wmaca 1000 3epemn, T;
b — cepenns kinpKicTh Oynp0 miJ KyIIeM, IIT.;
M — cepenust maca ofHiel Oyn1b0M KapTOIUIi, OTHOTO KOPEHEIUIOAY OYpsIKiB, T;
P — rycroTa pocnuH mija 3alulaHOBaHy YpOKaWHICTh Ha yac 30MpaHHS, MIIH IIT./Ta;
11 KapTOILIi i OypsKiB — TUC. IIT./Ta.

Ynpoaosx Bereraiii rycTOTa CTOSIHHS POCIUH 3MIHIOETHCS BHACIHIJIOK 1X
3arubeni  B1J HECHOPUSTIMBUX IOTOJHO-METEOPOJIOTIYHUX  YMOB, YPaKECHHS
XBOpPOOaMH 1 MOIIKOJKEHHS IIKIIHUKAMH, 3HUIIEHHS 1]l 4ac MPOBEICHHS 3aXO0J1B
010 JOTJSAY 3a IMOCIBaMH, Tomlo. Tomy, mo0 Ha yac 30upaHHs 3a0e3nmeduTH
ONTUMAJIbHY KIJIBKICTh MPOIYKTUBHUX POCIHH Yy TociBax (P), moTpiOHO MpaBUIIBLHO
3amporpaMyBaTH KIJIbKICHY 1 BArOBY HOPMH BUCIBY HACiHHS.

KinbkicHy HOpMY BHCIBY TPOrpaMmylOTh, KOPHCTYIOUHUCH (HOPMYIIO0

HBy; = 199xP | Skmo B dopmyny MmiICTaBUTH 3HAa4eHHS P, TO OJepKHUMO Taki
341
dbopmyu:
— Ju1st 3epHOBUX KynbTyp: HByp= __ 10XV ;
By x K% 3xA4
— nnis1 kapromwti: HByyp = 10V,

By xbExM
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- s OypsikiB: HByp = 10XV

x M

B3AI‘

ne, HBg;; — HopMa BUCIBY HACIHHS, MJIH. IIT./Ta CXOXKUX HACIHUH, JJIsI KapTOILI M
OypsIKiB — TUC. IIIT./Ta;
Bsar — 3aranpHe BUXKMBAHHS POCJIMH 3a BereTailito, %o.

Tabnuys 27
OnTuMasibHi IKICHI 3HAYEHHS eJIEMEHTIB YPOKaI0
CiJIbCBKOI0CNOAAPCHKHUX KYJBTYP
Kibxicts Kinbkicth Maca Cepenns
POCIIMH .
» | [IpogyxtuBHa | nponykruBHux | 1000 Mmaca 3 1-i
Kynbrypn Ha |l m : .
Hpu KYUIUCTICTh | cTeben pochmH Hacl- | pOCJIMHH 10
: Ha |l m HUH, T | 30MpaHHs, T
30MpaHHi
O3zuma 400-450 1,2-1,3 480-500 35-45 0,81-1,05
TIIEHULIS
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
OgBec 1,3-1,2 360-520 30-35 0,56-0,71
I'opox 600-700 - 600-700 180- 0,40-0,55
200
ykposi 10-12 - 10-12 28-30 280-310
OypsIKH
Kyxkypynza 8-12 - 8-12 200- 500-700
(3/m) 250
Kapronus 6-8 - 6-8 - 500-600

3arajibHe BUKMBAHHSI POCIMH BU3HAYAIOTh SIK JOOYTOK OKPEMHX MOKa3HUKIB
BIDKMBAHHS HA HAMBaXJIUBINIMX e€Tamax Bereraiii MociBy (IMOJIbOBa CXOXICTb,
NEPE3UMIBIISL, BUYKUBAHHS MICIS KOKHOTO MPUKHOMY JIOTJIAy 3a IOCIBAMU Ta 1H.:

By =

B/ xB,xB,....B,
e

1001[71

ne, B3, — 3arajbpHe 3a BereTallilo BUKUBAHHS POCIHUH, %;
B; B, Bj; ...B; — NOKa3HUKM BWXHWBAHHA POCIMH HAa OKPEMHUX €Tarax >KUTTS
nocisy, %;

1 — KUIBKICTh TaKMX €TaIliB, IOKa3HUKIB, IIIT.
BaroBy HOpMy BUCIBY PO3paxoBYIOTh 3a (popmynaMu:

- nus 3epHoBux: HBp, =

- nst kaproruni: HBgyr =

10°xV x 4,

M
B, xKx3xAxIIn
10°xV x M,

s
B, xBExMxIIn

ne, V, K, 3, A, M, b, B3,r— T1 %, 110 ¥ y nioniepeHix ¢hopmyiax;
Ao —wmaca 1000 HacinuH, r;

M — cepenHs maca caauBHOI OyIs0H, T;

IIn — nmociBHa pUAATHICTH HACIHHA, %.
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[TociBHa MpUAATHICTh BUBHAYAETHCS 32 POPMYJIOLO:
IIn=0,01 x4 xC
ne, Y —uucrora HaciHHA, %;
C — nmabopaTopHa CXOXKICTh HaCiHHSA, Y.

3asoanna 01a camocmiuHoi pooomu

3asdannsn 1. Po3paxyBaTh HOPMHU BHCIBY HACIHHS JUIsl 3alporpaMOBaHOl
ypoxaitHocti mmenuni 60 1/ra, copt Muponiscbka 61, uncrora HaciHHS — 99%,
nabopatopHa cxoxicth — 98%, maca 1000 Hacinun — 42 r. [Iporno3oBana cTpykTypa
POCIIMHU TaKa: MPOJIYyKTUBHA KYIIUCTICTh — 2, KIJIBKICTh 3€peH y Kkoyoci — 30, maca
1000 nacinmn — 38 r. [IporHo3oBaHa AuHamMika BWXKUBAaHHS POCIWH: IOJHOBA
CXOXICTb 13 ypaxyBaHHsM JrabopatopHoi — 90%, 6e3 maboparopuoi — 95 (B;), ociHHs
3aru0enp BiJ MIKITHUKIB — 5, 3MMOBa 3arubens -15, paHaboBecHsIHA 3arubens — 15,
3arubenp BiJl paHHOBECHIHOTO OOPOHYBaHHS — 3, BECHSIHO-JIITHE BIXKUBaHHA — 85%

(Be).

3asdanna 2. Po3paxyBaTH KUIbKICHY 1 BaroBy HOPMH BHCIBY HACIHHS O3UMOI1
NIIEHUI]] HAa MOMEHT MOCIBY, SIKIIO 1i (pakKTUYHA ypoxkalHICTh craHoBuia 50 1yra,
MPOJYKTUBHA KYIIUCTICTh — 1,2, MOIb0Ba CXOXKICTh — 95%, a BUXKUBAHHS POCIUH —
70%.

IpakTuyne 3ansarTsa Ne 11

Tema: TexHO0JIOTiYHI OCHOBH OTPMMAHHS 3aNIPOrPaMOBAaHMX YPOkKAiB (Po3podKka
TEXHOJIOTIYHOI CXeMH BUPOINYBAHHS CLILCHKOTOCIOAAPCHKUX KYJbTYP)

TexHomnoris 3amporpaMoBaHOr0 BUPOIIYBAHHS YPOXKar0 MOJbOBUX KYJIbTYp 3a
y3arajJibHEHUMH IPYHTOBO-KIIMATUYHIUMHU TTOKa3HUKAMU Tepeadayac:
1.Bu3HaueHHsT TOPOJYKTUBHOCTI M pIBHS MOXIIMBOIO YPOXKal 3a JIIMITYIOUUM
YHHHUKOM 3 YPaxXyBaHHIM OKYJIbTYPEHOCTI Ta POIOYOCTI KOHKPETHOTO IOJIA.
2.Po3paxyHOK HOpPM BHECEHHsI OpPraHiuYHUX 1 MiHEpaJbHUX NOOpPUB 3 ypaxXyBaHHAM
BUHOCY TOKMBHUX PEUOBMH YPOXKA€EM, BUKOPHUCTAHHS iX 13 IPYHTY 1 0OpuUB, a
TaKOX PO3IIMPEHOTO BIATBOPEHHS POAIOYOCTI IPYHTY.
3.CxialanHsi TEXHOJIOTIYHOT KapTH, sKa BKJIOYa€ OOOB’SI3KOBI arpoTEXHIYHI
npuiioMu, crmocodu 1 TEpPMiHM iX BHUKOHAHHS, a TaKOX 3aTpaTH mpaili, 3aco0iB i
co01BapTOCTI IPOTYKITI].
4.0OmnepaTuBHE KOPUTYBAHHS TEXHOJOTIi 1 3aXOAiB YMpaBliHHA (OpPMyBaHHAM
BpPOXAal0 3 ypaxyBaHHSIM YMOB, IIO pPEabHO CKJIAJAIOTHCSA, 1 MPOTHO30BAHUX
MOTOTHUX YMOB JUISI MiITPUMAHHSA B ONTUMAaJbHOMY PEXHUMI OCHOBHUX YMHHHKIB,
110 BU3HAYAOTh NIPOJYKTUBHICTH I1OCIBY.
5.CucreMaTuyHy peecTpalilo YyMOB BHUPOILYBAaHHS YPOKal0 1 3MIH BJIaCTUBOCTEN
IPYHTY JUISI JABIIOTO YTOUHEHHS pO3paxyHKIB.
[IporpamMoBaHe BHPOIYBaHHS CLIHCHKOTOCTIOAAPCHKUX KYJIBTYp MOTpedye
YITKOTO BUKOHAHHS y 3aJaHii MOCIIAOBHOCTI CHEIIaIbHO PO3POOJIEHOI0 KOMIUIEKCY
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TEXHOJIOTIYHUX oOmepaliid, HEeOOXIAHUX IS JOCATHEHHS Ha KOXXHOMY eTarl
dbopMyBaHHS BpOKalo 3a3JaJI€T1/Ib PO3PaXOBAHUX KUIbKICHUX Ta SIKICHUX IMOKa3HMKIB
pOCTY, PO3BUTKY U MPOAYKTUBHOCTI pOCHH. TOOTO MOBA ifJie PO MPUHIIMIIOBO HOBY
TEXHOJIOT1I0 BUPOIILYBaHHS OTPUMAHHS PI3HUX PIBHIB YPOXKaWHOCTI (BiA cepeaHboi
710 MAaKCUMaJIbHO €KOHOMIYHO-BHUIIPABIAHO1).

BaxnuBuMm  eramoM  mporpamyBaHHA €  CKJIAJaHHA ~ OOTPYyHTOBaHOI
TEXHOJIOTIYHOT 1 arpOTEXHOJOTIYHOI KapTHU OTPUMAHHSI 3alPOrPAMOBAHOI0 YPOXKAIO.
ATrpOoTexXHOJIOTIYHA KapTa — 1€ TEXHIYHUWA NPOEKT ypokar. B HbOMy 3akianaerbes
NETAJIbHUI TUIaH 3aXOJ1B, IO B1JOOpaXarOTh IMOCIHIIOBHICTb, TEPMIHH, KUIBKICTD 1
AKICTh yCIX pOOIT BiJ MIATOTOBKM HACIHHS O CIBOM 1 @ J0 3aBEpIICHHS 30UpaHHs
BPOKAI0.

VY TeXHOJIOT1uHIi KapTi MaloTh OyTH BpaxoBaH1 3arajbHOBIIOMI i HE 3aBXkKAU
BUKOPHCTOBYBAHI arpoT€XHIUHI 3aXxoau. Y MPaKTUYHIM poOOTi 3a MPOrpaMOBAHOIO
BUPOIIYBAaHHS CUIBCHKOTOCIIOAAPCHKUX KYJBTYP MOXJIMBI JESIKI BIIXWICHHS BiJ
BKa3aHO1 TEXHOJOTIYHOI KapTH, IMOB’s3aHI 3 MOTOAHUMHU YMOBAMH, pECypcamu
po0O0YOi CHITH, TEXHIKH 1 T. II.

3 MeTOI TpaBWIBHOI  periiaMeHTaiii BCiX poOIT PEKOMEHIYEThCS
BUKOPUCTOBYBATHU CIThOBI Tpadiku, 110 OMHCYIOTHh MOCIHIIOBHICTh MOJIINA 1 Oomeparriii
3a BUpOINIYBaHHS Oynb-sikoi KynbTypu (puc. 1). Ile mo3Bossie mpaBuibHO BUOpaTH
TUI 3HAPSIAMAS, OPIEHTOBHO BU3HAYUTH TEPMIHU T'OTOBHOCTI TE€XHIKH J10 BUKOHAHHS
3amlaHoBaHUX poOiT. Bxpail HeoOxigHa cucTteMa OOJIIKYy Ta KOHTPOJIK 3a
BUKOHAHHSIM 3aIVIAHOBAHUX y TEXHOJOTIYHIA KapTi 3aXOAIB MO KOXKHOMY IOJIIO 3
(IKCYyBaHHSIM Yy KOHTPOJIbHOMY JKypHaJll BIAXWJIEHb 3a TEpMiHAMH, NpUioOMaMu 1
TEXHIYHUM 3a0€31CUCHHSIM.

CK1a0anHs mexHoN02IUHOI Kapmu npocpamo8aHo20 BUPOULYBAHHS BPONCAIO.
OgHuM 3 OCHOBHHX [OKYMEHTIB IMpOTrpaMyBaHHS BpPOXKAiB € TEXHOJIOTIYHA KapTa
BUpollyBaHHA. lle — TroJOBHMI eJeMEHT MNPOTHOCTUYHOI Mporpamu. 3araibHi
NPUHIMIHN CKJIaAaHHS TEXHOJIOTTYHOI KapTH MPOrPaMOBAaHOIO BUPOIILYBAHHS BPOXKAIO
Taki X, AK 1 3a CKJIAJaHHS TEXHOJIOTIYHOI KapTH BUPOLIYBaHHS KYyJbTYpH 3a
IHTEHCUBHOIO TexHousorieto. CrhutbHI 3 HEH Tpadu 3alMoOBHIOIOTH 32 TaKUMH K
npaBuiamMu. Yepe3z 1e CliJl KepyBaTUCS IOpajaMH, JaHUMH MJisi pPO3pOOKHU
TEXHOJIOTIYHOT KapTU BHPOLIYBaHHS O3MMOI TIIEHHUI. 3a MPOrpaMoBaHOrO
BUPOILYBaHHA 000B’3KOBUM € KOHTPOJIb 32 3/{ICHEHHSIM TE€XHOJIOITYHOI IPOrPAMH.
OpnHuM 13 MOMEHTIB, 1110 3a0e3neuye 110 MoTpely, € BUIbHA CTPIYKA, Ky OIlepalii 1 B
AK1 3aHOTOBYIOTh (paKTUYHE iX BUKOHAHHS.
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77. CitboBHil Tpaik BHPO-
LLIYBAHHA O03HMOI MNIIeHHI!
(3a Jlucronagom I'. E. 1a

3dupanrs Bpowars nonepednuxa

; NoBep xrnebe
i) ﬁh‘oggmn dodpub ggmﬁm
Nywenns (5cm)
Opawxa pinni (27-30cm)
BoporyBanns (2 caidu)
KymmuBayis (5-6 cm)
. NigBeseHns
Cibda (5-6cm) prry
Cxodu KomryBanus
3-G sucmox
CHi203amPUMAHNS
Kywjinna
P{WHM&’CHEHE mﬂm
Buxid y mpydry IEHUBNERHR dodpud

BoponyBanks G3umux

Cmednybanns
Konocinna BHecenHs MiHEPAmHUX , |
dodipud (2 nidwubnenns) —— orost?
UBiminns :
Brecenrs MIHEPans - .
Hanul 3epna sux dedpud gﬁﬁa;;m
Bockoba cmuznicme ocinng y Gamwu
floBra cmuenicms Middip { MONOMIHKT BidBeser

e
3epHa 3epHRT
Puc.1 CitboBuii rpadik BUpOITYBaHHS MIIEHUII 03UMO1

TexHosnoriyHa kapTa MOBHHHA CYIMPOBOKYBATHCS Tpadikamu (GopMyBaHHS
OCHOBHMX  OIlOJIOTIYHMX [apaMeTpiB IMPOTHO30BaHOI ypoKailHOCTI. 3  HHX
HalHEOOXITHIIIMMU € TaKl: JUHAMIKA T'YCTOTH POCJIMH Ta JMHAMIKAa BUCOTH POCIIMH;
(opMyBaHHS IO JIMCTKOBOI OBEPXHi; HAPOCTAHHS CUPOI 1 Cyxoi GiomacHu.

Ha rpadikax opgHi€ro niHI€E BIOOOpa)XaeThbCsi OYIKYyBaHa MPOTHOCTUYHA
JUHAMIKa BIAMOBIIHOI BEJIUYMHM, APYror0 — (paKkTU4HA, SIKY OIEPKYyeEMO, OepydH 3

iHTepBasioM y 10-15 gHiB mpoOu aig aHamizy 3 MOJisA, Ha SKOMY MPOTPaMy€eThbCs
YPOKAMHICTb.
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3aeoanns 0,11 CAamoCcminnol pooomu

3asdannsa 1. Po3pobutu TEXHOJIOTTYHY KapTy BUPOILYBaHHS

CLITBCHKOTOCTIOAAPCHKHUX KYJBTYp (32 3aBAaHHAM BUKJIAAaya) JJIs YMOB MiBIECHHOTO
creny YKpaiHu BIANOBIAHO 10 popMu, HaBeAeHO1 y Tabmui 29.

KontpouabHi nutanus 10 MmoayJs I «ArporexHivyHi Ta oprasizamiiHoO-TeXHiYHI

N —

W

90 N

9.

3aX0/HU O/IePsKAaHHSA NMPOrPAMOBAHUX BPOKAIB MOJbOBHX KYJIbTYP»

. OCHOBHI METO/IM BU3HAYEHHSI HOPM BHECEHHS J100PHUB.
. CyTp MeTOIly po3paxyHKy HOPM BHECEHHsS JOOpUB 3a PEKOMEHIAIIIMHU 3

ypaxyBaHHSM JIaHUX KAPTOTPaM.

. SIk BU3HAYMTH HOPMATHUBH 3aTpaT MOOpPWB s OJEpKaHHS | T BpoXKar 4u

IPUPOCTY BPOXKALO.
BceranoBneHHs moTpeOr B MiHEpaJbHUX 100pHUBaxX 3a HOpPMAaTUBAMHU 3aTpar.
SK1 OKAa3HUKH POAIOYOCTI IPYHTY Ta MIHEPAJIBHOI'O KUBJICHHS
BUKOPUCTOBYIOTh y 0aIaHCOBO-PO3PaXyHKOBOMY METO1i?

Henosiku BcTaHOBIEHHS HOPM JOOPUB 32 PEKOMEHIALISIMH.

OCHOBHI HE/IOJIIKH Ta iX CYyTh OAJIAHCOBO-PO3PAXyHKOBOT'O METOY.

CyTp MeTO1y BCTAHOBJIEHHS HOPM JOOPUB 32 OOHITETOM IPYHTY.

CyTb €KOHOMIKO-MaTEMaTUYHUX METO/IIB BCTAHOBJIEHHS HOPM J00PHUB.

10.YoMy ekoHOMIKO-MaTeMaTU4YH1 MeTo11 (X MO/JIe/1) Ha3UBAIOTh JIOKAJIbHUMHU.
11.Po3paxyHOK HOPMU BUCIBY 36pHOBHUX KYJIBTYP.
12.0nTuMainbHa rycToTa CTOSIHHS pOCIHMH Ta (pakTopu, 110 BIUIMBAIOTH Ha 11

dbopMyBaHHS.

13.MacoBa HOpMa BUCIBY C/T KyJIbTYD, ii pO3paxyHOK.
14.Bu3HayeHHs MPUPOCTY BPOKAIO 32 paXyHOK BIIPOBAIKEHHS

BHUCOKOITPOJIYKTUBHUX COPTIB.

15.1TonsaTTS HOMOIrpamu, Ta iIX BUKOPUCTAHHSA IIPX IPOrPaMyBaHHS BPOXKaiB.
16.Cxema ckiaaHHs TEXHOJIOTTYHOI KapTH MIPOrpaMOBaHOr0 BPOXKAKO Ta ii

BIJIMIHU B1Jl TEXHOJIOTIYHOI KQpTH BUPOIIYBaHHS.

17.CitpoBuii rpadik mMosbOBUX POOIT, HOr0 MpU3HAUYECHHS.
18.1Iporuo3yBaHHs pO3BUTKY IIKIJHUKIB, XBOPOO Ta Oyp’sIHIB Ta CUCTEMA 3aXO0/1IB

60p0TB6I/I, AKa BKIIIOYA€THCA 1O IIPOTHOCTUYHUX IIPOTpaM.

19.Bubip 1 oOrpyHTYBaHHS CUCTEMH OOPOOITKY IPYHTY IIPH IIpOrpaMyBaHH1

BPO’KaI0 3€PHOBUX KYJIBTYP.

20.Bu3naueHHs e(eKTUBHOCTI BUKOPUCTAHHS PECYPCIB.

21.0co6nmBOCTI MPOTpaMyBaHHS BPOKaiB MPOMIKHHUX KYJIBTYP.
22.0co0aMBOCTI MPOTPpaMyBaHHS BPOXKaiB C/T KyJIbTYp Ha 3pPOIIEHHI.
23.0OntuMmi3zallisi €IeMEHTIB TEXHOJIOT11 BUPOIIYBaHHS MPOTPAMOBAHUX BPOXKAIB

LyKPOBUX OYypSKIB.

24.0co0aMBOCT1 TEXHOJIOT1T BUPOIIYBaHHS IPOTPaMOBAaHUX BPOXKAiB KapTOILII.
25.Buau nporpam npu nporpaMmyBaHH1 BPOKaiB Ta iX NpU3HAYEHHS.
26.51ki mapaMeTpu OCHOBHMX €JE€MEHTIB MTPOIyKTUBHOCTI MTOCIBIB BKIIFOUAIOTHCS

J10 IPOTHOCTUYHOI IIPOrPaMH.



50

27.Ha sikux TaHuX NPOAYKTUBHOCTI MOCIBIB IPYHTYETHCS 1HGOPMAITIHHO-
orepaTHBHA MPOTpaMma.

28.CyTb 1 3aBIaHHS KOPUTYIOUOT MPOTpaMu B MPOTpaMyBaHHI.

29.0cHOBHI OpraHi3alliiiHi 3aX01 OJIep>KaHHs MPOTPAMOBAaHUX BPOKaiB.

Tabnuys 28
ArperaTH JJi1 BUKOHAHHSI OCHOBHHMX T€XHOJIOTIYHMX ONepauii,
HOpPMA BUPOOITKY Ta BUTPATH NAJBHOI0

= z A - -
3} < = > S
Texuomnoriuna § = -2 % = 5 g E £
omeparis g, = B 228 | 5EE
= 0 < 2 =
H @)
1 2 3 4 5 6
HAT-75M ITJIH-5-35 1 0,71 11,96
Opanka Ha TIMOUHYy T-150K [1JTH-6-35 1 0,09 13,61
20-22 em IIM3-80/82 | TUIH-3-35 1 0,57 18,0
AT-75M ITJTH-4-35 1 0,59 16,75
OpaHka Ha TTTHONHY 17.66
25-27 cm T-150K [TJTH-4-35 1 0,74 ’
HAT-75M ITJIH-4-35 0,56 18,07
Jlxon-Jlip IJIH-7115 1,76 23,00
Opanixa Ha rmbuiy T-150K | IUIH-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
HAT-75M B3TC-1,0 21 9,86 1,16
BoponyBanns 340y Cr-21+ 1
T-150K B3TC-1.0 21 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
KynenpTuBartis 350y
B3CC-1,0 8
Ha TIMOMHY 6-8 cM KT A+ 1
MT3-80 B3CC-1,0 4 2,71 3,63
CII-11+ 1
: AT-75M KIII'-4+ 2 4,11 2,81
KynpTuBauis 310y Ha
B3CC-1,0 8
ribuny 8-10 cM
MT3-80 | -4+ 1 261 | 421
) B3CC-1,0 4 ’ ’
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IIpodosorcenns mabauyi 28

1 2 3 4 5 6
Kynbnptusartis 340y CII-11+ !
Ha rGuHy 10-12 o AT-75M KIIT-4+ 2 2,61 4,21
B3CC-1,0 4
CiB0Oa 3epHOBHX Ta
3epHO0000BUX
KYJIBTYD 3 AT-75M C3-3,6 3 3,81 2,97
OJTHOYACHUM
BHECEHHSIM JI00pUB
AT-75M C3VY-3,6 3 3,81 2,97
CiBOa 3epHOBHUX Ta HAT-75M CII3-3,6 3 3,81 2,97
3epHO0000BUX IOM3-6J1 C3-3,6 1 1,76 2,97
KyJIbTYp 3 XT3-17021 C3I1-3,6 1 1,76 2,97
OJTHOYaCHUM XT3-17021 C3VY-3,6 1 1,76 2,97
BHECEHHAM J100pUB XT3-17021 C3C-2,1 2,59 4,3
Jlxon-Jlip [TnanTep 5,71 4,0
T-150K CIIC-24 1 4,21 2,31
Ci6a kykypyasH i T-70C CKIIII-8 1 4,01 2,39
COHSIIHIKY MT3-80 CVYIIH-8 1 2,13 2,56
MT3-80 CIT4-6M D 1 1,3 2,89
T-40M CIT4-6M D 1 1,3 2,48
C-11Y+ 1
CiBba coi AT-75M C3C1II-3,6 2 411 2,39
KOM3-6J1 C3C1III-3,6 1 2,13 2,13
CiBGa 1yKpoBIX T-70C CCT-12b 1 1,64 3,14
GypaKis 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
KotkyBanns micis 3KBI'-1,4 3
ciBOu MT3-80 C-11Y+ 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
JlocxomoBe b3CC-1,0
OOpOHYBaHHS T-70C CI-21+ 1 7,51 1,16
B3CC-1,0 8
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IIpodosorcenns mabauyi 28

1 2 3 4 5 6
AT-75M Cr-21 1 6,24 1,24
b3CC-1,0 21
ITicnacxomose 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
Miskps i MT3-80 KPH-5,6 1 2,39 3,0
0BpOBITOK: KOM3-6J1 KPH-5,6 1 2,11 4,2
_nepumii MT3-80 KPH-4,2 1 1,81 3,6
T-70C KPH-4,2 1 1,57 4,8
-JIpyTUii Ta TPETIN MT3-80 KPH-5,6 1 2,54 2,9
KOM3-6J1 KPH-5,6 1 2,27 3,4
T-70C KPH-4,2 1 2,02 3,4
[TpopimxyBanHs T-70C I[ICA-5.,4 1 2,11 4,2
CXOJIIB OYpsIKiB
MixpsiiHui T-70C YCMK-5,4b 1 1,86 4.0
00po0ITOK Ha mocipax T-70C KD5.4 1 1.86 28
IyKPOBHUX OYypsKiB
OOnpucKyBaHHS MT3-80 OIIB-1200 1 6 0,9
TIOCIBIB 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 OIIII-15 1 4,71 1,1
T-40 1oy 1 4,87 0,65
30upaHHs BpOXKaro CK-5 KBH-6A 1 2,21 4,2
3€pHOBUX: CK-5 KPb-4,2 1 2,01 5,1
-CKOIIIyBAaHHs Y BAJIKU CK-6 KBH-6A 1 2,39 4,4
KIIC-5T° KBH-6A 1 5,56 3,2
AT-75M XBC-6 1 2,89 3,0
MT3-80 XK3C-6 1 2,86 2,4
-miaOupaHHs Ta CK-5 Xenep-4,1 1 0,94 10,4
oOMo10T BajkiB (0e3 CK-6 Xenep-4,1 1 1,16 11,7
NO/IpIOHEHHAM CKI-6 A-54-102 1 0,96 14,0
COJIOMH) JIOH-1500 [TAIIO1- 1 1,36 15,1
1500
-miaOupaHHs Ta CK-5 Xenep-4,1 1 0,89 14,5
00MOJIOT BaJIKIB (3 CK-6 A-54-102 1 0,97 16,1
noApiOHEHHS CK]I -6 Xenep-4,1 1 0,9 14,8
COJIOMH) JIOH-1500 | IUIIIOA-1500 1 1,01 19,0
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IIpodosorcenns mabauyi 28

1 2 3 4 5 6
[Ipsme CK-5 Xenep-4,1 1 0,76 14,7
KoMOaiftHyBaHHS (06e3 CK-6 Xenep-4,1 1 1 12,6
oApiOHEHHS CJIOMHM) CK]I -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
[Ipsime CK-5 Xenep-4,1 1 0,81 16,2
KoMOaltHyBaHHS (3 CK-6 Xenep-4,1 1 0,93 17,0
HOJIpiOHEHHAM CKJI-6 Xenep-4,1 1 0,86 16,0
CJIOMH) 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 2ITTC-4J1 1 1,6 15,02
KYKYPY/A34 Ha 3€pHO AT-75M KKII-3 1 0,84 15,92
(B KauaHax)
30upaHHs BpOXKArO JIOH-1500 KJIM-6 1,2 13,53
KYKYPYy/JA34 Ha 3€pHO CK-5 ITITK-4 0,73 13,2
(3 OMIHOYACHUM
00MOJIOTOM Ka4yaHiB)
30upaHHs KYKypy/A3u E-280 - | 0,57 18,5
1 TpaB Ha 3eJICHUH E-211 - 1 0,74 15,5
KOPM 1 CHJIOC KCK-100 - 1 1,26 11,0
AT-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 KII1-2.,4 1 0,53 16,0
30upaHHs ypOKaI0 MBC-6 - 1,47 8,5
IyKPOBUX OYPSKIB: HAT-75M bBM-6b 0,83 9,82
- 30MpaHHs THIKH T-70C BM-6b 0,83 8,5
- 30upaHHs KC-6B - 1 1,14 12,62
KOPEHEIUIO1B 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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Tabauysa 29
TexHo0riYHA KApTa BUPOLIYBAHHSH (KyJabTypa)
YpoxaiHicTh 1/ra
[Tonepennuk
PiBenb pecypcHoro 3a0e3neueHHs
Knac rpyHTiB
['pyna nianpueMcTs
J103u BHECEHHS JOOpUB:
OpraniyHux T/Ta
MinepanbHUX KT J.p./Ta
y TOMY YHCJIL:
a30THHUX KT J1.p./ra
dhochopuux KT J.p./Ta
KaJIHHUX KT J.p./Ta
Tapudna
Butpartn CTaBKa 3a 3apobiTHa iiata | Butparn
Cknap arperaty = ) .
> > | 'S | mpaui, I0A- | HOPMO3MIHY, Ha BECh 00CsT najauBa
o X 0 .
= H E o rox I'PH poOIT,rpH
S te) \\e) =
. m (@) C.-F. o Q—i LO’
Ne | Texnonoriuna w =¥ < g g 0 8 = s e
. = - = MallMHa = & < < = < = S| =
n/n orepanis S = = - Q = S = S £ 1.8
Q = < = () = o s o s o | \©
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JIOBIJHUK ®OPMY.I

i ®opmyna

3Ha4YCeHHS 1HJICKCIB, OJIMHUII BUMIPY
IlociBHa npuaaTHicTh HACiHHA, Yo:

Y — yucrora HaciHHA, %;

. YxC C — cxoxicTh HaciHHA, %;

100

HopMma BuciBy 3 NonpaBKo0 Ha NOCiBHY NPUAATHICTD, KI/ra ado
MUJIH. IOT./Ta:

HBpek.— pexomennoBaHa HoOpMa

BHUCIBY,
HEB = HBpek x 100 Kr/ra abo MJIH. IIT./Ta.
111
Barosa Hopma BuciBy, Kr/ra:
HBkin. — kinbKkicHa HOpMa BHCIBY, MIIH.

: mrT./Ta ;

HBkin x A x 100 ’ .

HBBar = A —wmaca 1000 HaciHuH, T.
I

KinbkicHa HOpMa BHCIBY , MUIH. IIT./Ta:

A —wmaca 1000 naciuus, T;

HBBar HBBgar.- Barora Hopma BHCIBY, KI/Ta.

A

HBkin =

OKpyxkHIiCTH KoJIeca CiBAJIKH, M

J1 — nmiameTp KoJieca CiBajKu, M,
O=nx ]I R — paniyc xoneca ciBaiku,M;
7 — uncio 3,14.
O=2nxR ’

. “ e 2
ILnoma 3acistHOI JiJISIHKH oM ¢

I, — mupuHa 3acisiHOl IUISHKH, M;
o — NUISIX 110 MPOXOJUTH CiBajika 3a MEBHY
KIJIBKICTH 00€PTIB Kojieca, M.
S:H_IXIIO p ’
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7. | JoBxkuHA 3aCisTHOI TiJIAHKHU, M:
O — OKPY’KHICTh KOJIeca CIBaJIKH, M;
n — KUIbKICTh 00€pTiB KoJieca.
I[():O Xn
8. | Po3paxyHkoBa HOpMa BHCIBY 32 KIJIBKICTIO 00epTiB KoJieca CiBaJIKM, KI':
HBpek. — pexomeHaoBaHa HOpMa BHUCIBY,
Kr/ra;
I — mupuHa 3axBaTy CiBaJIKH, M;
HBpo3.= J1 — miameTp KoJieca CiBajiKH, .M;
_ HBpexx Il xnx [Ix 7 n — KUIbKICTh 00EpTIB KoJIeca,;
104 x K3 T —4ucio 3,14;
K3 — koedimieHT 3CyBy Kojeca CiBaJKu
(0,93-1,0).
9. | HopMma BHCiBY KyJbTYpH B TPaBOCYMillli, Kr/ra a00 MJIH. IUT./ra:
HBu4. — HOpMa BHCIBY KyJIbTYpU y YUCTOMY
BUIJISI, KI/Ta 200 MJIH IIT./Ta;
HBu x Yo . .
HBtp =——— Y0 — yacTka y4acTl KyJbTYypH B TPABOCYMIII,
I1I1 0
o,
111 — nociBHa NpUIATHICTH HACIHHS, %b.
10. | MoB:xxkuHa psiakiB Ha 1 ra mociBy, M
S — moma 1 ra, m%;
S 101 H ’
Hp :_LHM [IIm — mmpuHa MIXpPAIb, M;
r [ — rycToTa CTOSIHHS POCJIMH, MJTH.IIIT./Ta;
Hp :; P — kiIbKiCTh pociiuH Ha 1 M pAAKY.
11. | BizcTanb Misk pOCIMHAMHU B PAAKY, M:

S —noma 1 ra, Mz;

[IIM — mmprHa MDKPSIb, M;

I — rycroTa CTOSIHHS POCJIWH, MJIH IIIT./Ta 200
S THC. IIIT./TA.




57

12. | YpoxkaiidicTh ¢/r mpoaykuii 3 0a3MCHOI0 BOJIOTICTIO, 1I/TA:
Y — paktuuHa yporkalHICTb,I/Ta;
Cp.d — yacTka cyxoi pedyoBHMHHU C/T MPOAYKIIi 3
1 0/.
Vo xCpd (haKTUIHOIO BOJIOTICTIO, %0,
Vo v Cp.0 — yacTka cyXxoi pedyoBHMHHU C/T MPOIYKIUi 3
p- 0a3MCHOIO BOJIOTICTIO, %.

13. | Biosioriyna BpoxkaiiHiCTh KyJbTYPH, T/T2 a0COJIOTHO CyX0i pe4OBHHH
0,4...0,7 — koedimieHT BUKOPUCTAHHS OMA/IiB
pOCITMHAMU;

v¥6=0.4...0,7/A%10 10 — xoediIrieHT IMepeBeACHHS MM OITaJliB B M3/ra;
T A — piuHa cyma OmajiB, MM;
T — TpancnipamiitHuii Koedili€eHT.
14. | YpoxkaifHiCTb OCHOBHOI NPOAYKil, T/Ta a0COJHTHO CyX0i pe4OBHHH
[ — muToMa Bara OCHOBHOI MPOAYKIIIi y CKJIal
Yr=¥YoxI" BpOKaiHOCTI, %.
100
15. | YpoxkaiiHicTh 0CHOBHOI NPOAYKIii, T/Ta 32 CTAHAAPTHOI BOJIOTOCTI

Bc — crannapTHa BOJIOTICTh OCHOBHOI MPOAYKIII,
Ve=¥Yrx100 %.
100-Bc
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KOHTPOJIBHI IMTAHHA 10 3AJIIKY

MOAYJIb I
1. TlnanyBaHHS, IpOTHO3YBaHHS Ta MPOTPaMyBaHHA BpokaiB. JlaTw BU3HAYCHHS
JaHUX TEPMIHIB.

2. OcHOBHI 3aBJaHHS IPOrPAMyBaHHS BPOXKaiB.

3. IIpuHIMOM OporpaMyBaHHs BPOXaiB CUIbCHKOTOCIOJAPChKUX KYJIbTYP.

4. 3HaveHHs Ta €TamH MPOIECy MPOrpaMyBaHHS.

5. OCHOBHI NPUHIMON OPOrpaMyBaHHS BPOXKAiB 3 ypaxyBaHHSIM €KOJIOTTYHUX
0COOJIMBOCTEN PETriOHY Ta EKOHOMIKU MPUPOJOKOPUCTYBAHHS.

6. PiBHI ypo>kaliHOCTI Ta X BU3HAYEHHSI.

7. JIiiicHO MOXJIMBHUH ypOkail Ta HOro BUSHAUYEHHS.

8. Sk BU3HAYWTHU MOTEHIINHY YPOKAHHICTH?

9. Ilonsarts peasibHOT BUPOOHNYOT yposkaitHOCTI. DopMyJia po3paxyHKYy.

10. CyTh METOly €KCIIEPTHHUX OIIHOK.

11. Slx BHU3HAYUTH TPOTHO30BAHY YPOKAMHICTH 3a METOJIOM BHPIBHIOBAHHS

JTUHAMIYHUX PSJTiB?

12. Po3paxyBaT mMpOrHO30BaHy BPOKAMHICTH 3a JOTIOMOTOIO JIIHIMHOI perpecii.

13. OcHOBHI eTarnu KOpeJsIiHHO-PErpeCuBHOTO MPOTHO3YBaHHS.

14. IIporpamyBaHHsl BpPO’aiB CLIbCHKOTOCHOJAPCHKUX KYJBTYP 3 BUKOPHCTAHHIM
MOKA3HUKIB TEMJI03a0€3MeUCHHS.

15. CrmocoOu migABUIIEHHS OTSHIIIHHOTO BPOKAFO.

16. SIxi 3akOHM 3eMJIepOOCTBAa Ta POCIMHHHULTBA BPaxoOBYIOTh 332 MPOrpPaMyBaHHS
BpOXaiB?

17. SIxi BUX1AHI J1aHI BPaxOBYIOTh 32 PO3PaxyHKY AIMCHO MOXIHMBOI ypOXaWHOCTI
(AMY)?

Mopyas 11

18.OnTuMizarllist mporeciB GOTOCUHTE3Y.

19.®oTOoCHHTETHYHMI OTEHIIIA, HOTO BU3HAUYEHHS.

20.IIpoxyKTUBHICTH (HOTOCHHTEZY.

21.4x BU3HAYNTH MOTEHIIMHY yPOXKANHICTh 32 (DITOMETPUYHUMH TTOKA3HUKAMU ?

22.]JIlnHamMiKa HApOCTaHHS JUCTKOBOT ITOBEPXHI.

23.JluHamika pocTy 610MacH 1 HAKOITMYEHHS [T0OKUBHUX PEYOBUH Y POCIIMHAX.

24 Mojenb HaKOMUYEHHS CUPOi 1 CyXO0i Macu POCIIUH.

25.Ha3BiTh OCHOBHI IapaMeTpu CTPYKTYpU PpOCIHH, SKI BpaxOBYIOTb IIpHU
IpOrpaMyBaHHI BPOXKaIo.

26.0OcHOBHI ©010JIOTIYHI XapaKTEPUCTHKU POCIUH Ta iX 3aJ€XKHICTh BIJ yMOB
BUPOIIYBaHHS.

27.I'padixku popMyBaHHS ONTUMAIBHOT (POTOCHHTETUYHOT TOBEPXHI.

28.Mojenb MociBy.

29.CTpyKTypa BpOKaro, BIUIUB MO0 OKPEMHUX €JIEMEHTIB Ha BEJIUUYHHY Ta SKICTb.

30.Bu3HadyeHHS IUIOIII JINCTKOBOI IIOBEPXHI ITOCIBY.

31.YuHHUKYK, 1[I0 BIUIMBAIOTh Ha (HOPMYBAHHS ONTHUMAIBHOI IOl JIMCTKOBOI
MOBEPXHI.
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33.
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Mopyas 1
OcCHOBHI METOM BU3HAYCHHS HOPM BHECEHHS JIOOPHUB.
CyTb MeTOAy pO3paxyHKy HOPM BHECEHHS JOOpPUB 3a pPEKOMEHAAIlAMH 3
ypaxyBaHHSIM JJaHUX KapTOTPaM.

34.5Ix BU3HAYUTH HOPMATUBHU 3aTpaT AOOPHB Uil OJEpX aHHSA 1 T BpOXKAKO YU

35
36

37

38.
39.
40.
4].
42.
43.

44.
45.

46.
47.

48.
49.

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

59.
60.

IPUPOCTY BPOXKALO.
BceranoBieHHs oTpeOu B MiHEpaJIbHUX 100pHUBax 3a HOpPMAaTUBAMHU 3aTpar.
SK1 IOKAa3HUKH POAIOYOCTI IPYHTY Ta MIHEPAJIIBHOI'O KUBJICHHS
BUKOPUCTOBYIOTh y 0aIaHCOBO-PO3PaXyHKOBOMY METO1i?
Henosiku BcTaHOBJIEHHSI HOPM JOOPUB 32 PEKOMEHJALISIMH.
OCHOBHI HEJI0JIIKYU Ta iX CyTh OAJTAHCOBO-PO3PAXYHKOBOTO METO/LY.
CyTp MeTO1y BCTAaHOBJIEHHSI HOPM JOOPUB 32 OOHITETOM IPYHTY.
CyTb €KOHOMIKO-MaTEMATUYHUX METO/IIB BCTAHOBJIEHHS HOPM JJ0OPHUB.
YoMy ekoHOMIKO-MaTeMaTH4YH1 MeTO 11 (X MOJIeJIi) Ha3UBAIOTh JJOKAJTLHUMHU.
Po3paxyHOK HOpMH BUCIBY 3€pHOBUX KYJBTYD.
OnTuMalibHa TyCTOTa CTOSIHHS POCIUH Ta (PaKTOPH, 110 BIUIMBAOTh Ha ii
dbopmyBaHHS.
MacoBa HOpMa BHUCIBY C/T KYJbTYp, ii pO3paxyHOK.
BusHaueHHs IpUpOCTy BpOXKAIO 32 paXyHOK BIIPOBAKEHHS
BHUCOKOITPOJIYKTUBHUX COPTIB.
[ToHATTS HOMOrpamu Ta X BUKOPUCTAaHHS 3a POrPaMyBaHHS BPOXKaiB.
CxeMa ckJ1aJJaHHsI TEXHOJOTTYHOT KapTH MPOrpaMOBaHOI0 BPOXKAKO Ta il BIAMIHU
B1Jl TEXHOJIOTIYHO1 KApTU BUPOIIyBaHHS.
CitboBHii rpadik NOJLOBUX POOIT, HOrO MPU3HAYEHHS.
[Iporno3yBaHHs pO3BUTKY LIKIJHHUKIB, XBOPOO Ta Oyp’sHIB Ta CUCTEMA 3aXO0/IiB
060pOoTHOH, IO BBOJUTHCS 10 IPOTHOCTUYHUX ITPOTPAM.
Bubip 1 oOrpyHTYBaHHS cHCTEMHU 00pOOITKY IPYHTY HPH MpOorpamMyBaHHI
BPOXaro 36pHOBUX KYJIBTYP.
BusHnaueHHs e(eKTHBHOCTI BUKOPUCTAaHHS PECYPCIB.
Oco6muBOCTI TpOrpaMyBaHHs BPOKaiB MPOMIKHUX KYJIBTYD.
Oco6muBOCTI TpOorpamMyBaHHs BPOKaiB CUIBCHKOTOCIIOAAPCHKUX KYJIBTYp Ha
3pPOIICHHI.
OnTuMizanis e1eMEHTIB TEXHOJOT1i BUPOLTYBaHHS IPOIPAMOBAHUX BPOXKAIB
LyKPOBUX OYypSKIB.
Oco0aMBOCTI TEXHOJIOT1i BUPOLIYBaHHS IPOrPAMOBAHUX YPOXKaiB KAPTOILII.
Bunu nporpam 3a mporpamyBaHHs BpOKaiB Ta 1X IPU3HAYEHHS.
SIki mapamMeTpu OCHOBHHUX €JIEMEHTIB IPOYKTUBHOCTI MTOCIBIB BBOASTHCS 10
IIPOrHOCTUYHOI IIPOrPaMH.
Ha sxux ganux mpolyKTUBHOCTI MOCIBIB IPYHTYEThCS 1HPOpMaIliiHO-
olrepaTHBHA IIPOrpama.
CyTb 1 3aBAaHHsI KOPUTYIOUOI IPOrPaMHU B IPOrpaMyBaHHI.
OcHoBHI opraHi3alliiiHi 3ax0/u Ofiep>KaHHS MPOTPAMOBAHUX BPOXKAiB.
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HaBuanrHe BugaHHs

MPOI'PAMYBAHHS BPOXAIB

MeroauuHi pekoMeHaaii

VYxmanau: MapkoBa Hartanis BajnentuHiBHa;

®opwmat 60%x84 1/16. YMm. npyk. apk. 4,0
Tupax 50 npum. 3am. Ne

HanpykoBaHO y BUJaBHUUOMY BIJUILIT1

MuKOJ1aiBCHhKOTO HAIllIOHAJIBHOI'O arpapHOIo YHIBEPCUTETY
54020, m. Mukouais, Bya. [lapu3pkoi koMmyHH, 9

CaigourBo cy0’exta BugaBuuuoi cripasu JJK Ne 4490 six 20.02.2013 p.
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