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Beryn

HaBuanbna JUCIHUILTIHA «TexHomorii MPELU3iIHHOTO
3emIiepoOCTBa» CHpAMOBaHA Ha OIIAHYBaHHS 3700yBadeM OCBITH
TEOPETUYHUX OCHOB Ta MPAKTUYHUX HABHYOK POOOTH i3 OCHOBHHMU
CKJIQJIOBUMH CHCTEM TOYHOT'O 3eMJIEPOOCTBA, 10 BUKOPHUCTOBYIOTHCS
Y POCITUHHHMIITBI.

Mertoro JOCIIKEHb Mpeu3iHOTO 3eMiepoOcTBa €
BU3HAYEHHS CHCTEMH MiATPUMKH TPUHHSITTS PIlIeHb AJS YIPaBIiHHS
IIUJTAM TOCTIOAAPCTBOM 3 METOIO ONTHMI3aIii peHTa0eTbHOCTI BXiTHIX
pecypciB. Ha cywacHoMy erami TOCHOJAapIOBaHHS MpelU3iiiHe
3eMJIepOOCTBO  BHCTYMA€ METOAMYHMM MiAXOAOM, IO JO3BOJISE
MiIBUIIATA  TOCHOJAPChKY  Ta  €KOHOMIYHYy  e(eKTHUBHICTh
POCIMHHHITBA, 3MEHIIUTH EKOJIOTIYHI PH3MKH B arpoeKocHUcTeMax,
30aJIaHCYBaTH rOCIOAAPCHKHH KOMIUIEKC 32 PaXyHOK OLIBII OIIaJHOTO
Ta pallioHaJIFHOTO BUKOPHUCTAaHHS MaTepiallbHO-TEXHIYHUX PECypCiB.

BuBUeHHS AMCHMIUTIHM CKJIQJAETHCS 3 JEKIIHHHUX, MPaKTHIHUX
3aHATH Ta CAMOCTIHHOT poOOTH HajJ KypcoM. Ha mpakTHYHHMX 3aHATTAX
3M100yBay OCBITM IIOBHHEH HABUMTHCS TIPAIOBATH 13 THIIOBUM
oOyaHaHH;IM, BUKOHYBaTH OCHOBHI TIOIIMPEHi 3a7a4i, OpaTtu y4actb y
JMCKYCI1 32 TEMOIO, 1110 PO3TIISAAETHCS, CTABUTH 3alIUTAHHS 3 IPHBOIY
nmo3HaueHoi npooyieMu. [IpoOiieMHI TUTaHHSA MOXYTh OyTH J0JAaTKOBO
oIpaIbOBaHi Ha KOHCYJIbTAIISIX BUKJIa1a4a.

CTpyKTYypa HABYAJIBLHOL JUCHUILTIHA

Cryninb BUIIOT OCBiTH | Marictp

OcBiTHs Iporpama ATpOXiMisl i TPYHTO3HABCTBO

CreriajasHICTh H1 Arponomist

Pix HaBuaHHs, cemecTp [l-uii pik HaBYaHHS, 2 CEMECTP

KinbkicTh KpeauTiB 5,0 kpenuTi

Jlexmii 24 roquH

[IpaxTnuni/ceminapu 26 ronuH

CamocriiiHa po6oTa 100 roqmn

q)opMa HaBYaHHS JeHHa 3 eremMeHTaMu 1yajibHOI OCBITH
@OpMa HiﬂcyMKOBOFO Ex3ameH

KOHTPOJTIO

MoBa BUKIagaHHI Ykpaincbka
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TeMu NPaAaKTHYHHX POOIT

Ne | Tema poboTu Bigmnosinae
JIEKIi

1 OcHOBH pOOOTH i3 CHCTEMaMH TJI00aTHHOTO Tema 3
MTO3UITIOHYBaHHS

2 Cuctemu nudepeHmianbHOi KOpeKii Tewma 4

3 CucteMu mapaneabHOro BOAIHHS Tema 4

4 TexHiuHI OCHOBH Ta MPUHITAIIA POOOTH Tema 4
KOIIJIOTA.

5 OOMip KOHTYpIB OB Ta HOTr0 TOYHICTh Tema 5

6 Bin6ip nmpo6 rpyHTy Ta aHami3 arpoximiuanx | Tema 6
MaTepiajiiB y Ipeun3iiHOMY BUPOOHHUIITBI

7 3arajgpHa METOJOJIOTISl TOOYAOBU KapT- Tema 7
3aBJaHb

8 [ToOynoBa 3aBnanb 1ist qudepeniiiiopanoro | Tema 7
BHECEHHS a30THUX JT00pUB

9 [ToOynoBa 3aBIaHb IS MIOCIBY KYJIBTYP Tema 8

10 | IoOynoBa 3aBnanb ais audepeniiioBadoro | Tema 8
BHECEHHS 3aC00IB 3aXHMCTY POCIHH

11 | BuzHaveHHs nIpoHUKHOCTI IpyHTY mudpoBum | Tema 11
TICHETPOMETPOM

12 | KapryBanHs BpokaitHocTi. OTprMaHHS Tema 11
JaHux i3 pobodoro tepminany. [lepBunHa
00po0OKa JTaHuX.

13 | N-rectep. Tumosi 3amaui , HaBuku podotn i3 | Temal2
MpUIaJaMi MOHITOPUHTY a30THOTO
KHUBJICHHS

14 | ExoHOMIYHA €)EeKTUBHICTh TEXHOJIOTIN Tema 15
MPeu3iiHOro 3eMIIepoOCTBa

15 | IMigcymku. KomriekcHa oriHka Tema 16

e()eKTUBHOCTI MPENN3IHHUX TEXHOJIOT1H




IIpakTuyHa podora 1
OcHoBH po0oTH i3 cucTeMaMH I1002JIHOT0 NO3UIIOHYBAaHHS
Mema pobomu: HaOymu RBpaKMU4YHUX HABUYOK pobomu i3
cucmemamu 2100aIbHO20 NOZUYIOHYBAHHS

TeopeTn4yHa yacTHUHA

Haii6inem mpocTuM cImocoOoM BHPIIIEHHS HaBiraliiHoi 3amadi €
BUKOPHUCTAHHS JTaJICKOMIPHOTO METOJY, B SIKOMY MICIIC PO3TallyBaHHS
00'ekTa BU3HAYAETLCS KOOpAMHATAMH TiepeTuny chep (puc. 1).

HC nocriiino nepearoTh ciry>k00BY iH(OpMAIIito, sTKa MICTUTP Jac i
BiJITIpaBJICHHS] Ta KOOPJWHATH CYyNyTHUKA. [licias OTpUMaHHS
iHpopMalii mpuiiMauy BU3HAYAE Yac MPOXOKEHHS CUTHANTY. 3HAIOUH
MBUKICTh Tepenavi JaHuX (IMIBUAKICTH CBITIA Yy BakyyMi), MOXKHa
O0YHCITUTH BiZICTaHb (TICEBAOAATBHICTh) MiJK CYITyTHUKOM 1 MpUMadeM
abo paxiyc cdepu, Ha skiii Moxxke OyTu mpuiimad. [Ipu BUKOpHCTaHHI
JPYTOro JDKepeNa CUrHaIy MpuiiMad rnepeOyBaTuMe Ha TIEPETHHI BOX
cdep. Y pe3ynbTarti, JOJAABIIH IIe OJJHE JXKEPEIIO, MOXKHA 3HAUTH TOYHE
po3tamyBanHs. OJHaK ICEBIOJANBHICT, HE MOXE OyTH OO4YHMCIICHA
abCONMIOTHO TOYHO 4epe3 po30DKHICTh IIKAI 4Yacy, 3aTPUMKH
MOMTMPEHHS CUTHAITY Ta IHIIWX TOMHJIOK.

zZ N\

HKA
\o HKA,

x A\

T,
7 HKA,

Puc. 1. Busnauenns posmautysanus memooom nepemuny cgep

Jns BH3HAUEHHS PO3TAllyBaHHA HAaBIralifHOro mNpHiiMayda, M0
3HAaXOJUTBCSI HAJ 3E€MHOI0 TOBEPXHEI, TMOTPIOHO BHU3HAYUTH
MICEBIOIATBHICTh MIHIMYM JIO YOTHPBbOX CYMYyTHHKIB. Ha ocHOBI
OJHOYACHUX BHUMIpDIOBAaHb 3a JNaHUMH, OTPUMAHUMH BiJl YOTHPHOX
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CYIIyTHHKIB, IpUiiMad KOPUTYe NTOKa3aHHS CBOTO FOJMHHUKA 1 IIOKa3ye
TOYHHMH Yac Ha JOJATOK IO BMU3HAYEHHS CBO€i HIMPOTH, JOBIOTH Ta
BUCOTH.

[MinTpumka Texuomorii HC B eneKTpOHHHUX MPHUCTPOSAX amaparypu
CIOKMBAYiB pPEaNi3ye€ThCsl 3 YpaxyBaHHSM HaBiraliiHUX NpUiMadiB.
[puiimau HC npuiimMae curHany HaBiraliiHUX CyMyTHHKIB, 00po0IIsie
X, BUpOOIISIIOYN HEOOXiqHI BUMIPIOBAHHSA, PO3MIN(POBYE HaBiramiifHe
MOBIIOMJICHHSI 1 TIEPETBOPIOE OTpUMaHy iH(OpMamlil0 3HAYCHHS
KOOpJAWHAT, MIBUJKOCTI pyXy 1 yacy. AmaparHa peani3awis mpuiimaua
Moke OyTH BHKOHAaHAa y BHUTIISAIAI OKPEMOTO MPHCTPOIO (TpeKep,
HaBiraTop, Teofe3WJHU NpuiiMad), a TaKOX y BHUIVLAAI Tuiath abo
MOJIyJIsl, 10 BOYJOBY€ETHCS B KiHLIEBY anaparypy CHOXHBaya.

Hezanexxno Bim po3mipy, MiHH, NPU3HAYEHHS YH CKJIAIHOCTI
Cy4acHOTO TpuiiMada, BiH MO)ke OyTH IOAUICHHA Ha Taki OCHOBHI
YaCTUHH:

- QHTEHHA CUCTEMa;

- Paio9acTOTHAN OJIOK;

- TUPPOBHIA KOPEISATOP;

- HaBiTaliHUIA OOYMCITIOBAY.

AHTeHa TpuiiMavya TMpPHU3HAYEHA [PUHOMY  pamioXBWIb 3
MIPaBOCTOPOHHBOT KPYTOBOI MoJisipu3aricro Ha yactorax L1 i/abo L2 Bix
HaBirauiiHux  cymyTtHukiB.  CurHamM, TPUHHATI  aHTEHOIO,
HaIpPaBISIOTECSA Yepe3 MMiACHIIIoBad, SIKH 301IbIIye X MOTYKHICTB,
MOJIETIIYIOUH OOpOOKY HACTYIIHUMH €JIEKTPOHHUMH IPHCTPOSIMH.
CrenianbHi QiAbTPH MPOIMYCKAIOTh KOPUCHI CUTHAIIM Ta MPUTHIYYIOThH
CTOpPOHHI. Y KOMIIAKTHIH amapatypi MOXYTb BHKOPHCTOBYBATHUCS
30BHIIIHI abo BOynoBaHI aHTeHW. Y pa3i 30BHILIHBOI AHTEHHU
MiJICHITIOBAY 3a3BHYAil 3aBXIM PO3MIIIYEThCS B KOPIYCi aHTEHH 1 JJIs
JKUBJICHHST BUKOPUCTOBYETHhCS KOAKCiaIbHMUA Ka0elb, M0 3'€IHYE
aHTEHY 3 MpuiiMaueM. AHTEHA 3 [TiICUIIIOBaYeM HAa3UBAETHCS aKTUBHOIO.
BOynoBaHi aHTeHH BHKOPHUCTOBYIOTHCS y BHIIQJIKax, KOJIM aHTEHA,
HaBiraniiiHui npuiiMad Ta cucreMa oOpOOKH IHTETpOBaHI B €IMHUI
npwuiaj, Hampukian cmapTgoH. BOymoBani aHTeHH (dil-aHTEHH Ta
naT4-aHTeHH ) 3a3BHYail BCTAHOBIIOIOTHCS HA ILIATy Npiany (puc. 2).

J1a reofie3nvHOT amapaTypu MPUHHATO BUKOPUCTOBYBATH 30BHIMIHI
KOHIYHI KuiblieBi aHTeHu (conic choke ring). Taka aHTeHa
BUTOTOBJISIETHCS 3 IIUIBHOT AJTFOMiHI€BOT 3aTOTOBKH Ta MAa€ BiJl TPHOX 10
I'SITH KiIJIBLETOIOHUX CTPYKTYpP IITUOMHOIO Y YBEPTh XBHJII.



OnHa 3 mijeil CTBOpPEeHHS Takol KOoH}irypamii - MHepemKoIuTH
MOIIMPEHHIO TOBEPXHEBOI XBWJI, BiAOWTOI Big mepemkon i
MiACTHIAI0Y0I TOBEpPXHi. 3 METOI0 TOKpAlleHHS yMOB NpUHAOMY
CUTHAJIIB BiJ CYMyTHHKIB, PO3TAlIOBaHUX Wi MaIUMH KyTaMHu [0
TOPH30HTY, KiJbLll BHKOHYIOTBCS Tak, IIOO BcA CTPyKTypa Maia
KoHIuHY hopmy (puc. 3).

J&

Puc. 2. Manozabapummni anmenu (yin-anmena, namu-aHmenda,

306HIWMNA AHEHA)

Puc. 3. Choke Ring-anmena 3i suamum 3axucnum Koxicyxom

Pobota pagiogacTtoTHOro OJ0Ky B mpuiiMadi HOJSrae B MEPEBOAL
panioyacToTH, IO HAJAXOJUTh HA aHTEHY, Ha HWXYY YacToTy, sKa
HA3UBAETHCS TIPOMIXXKHOIO YaCTOTOI0, 3 MOJANBIIAM TEPETBOPEHHIM Y
mdpoBy Gopmy 3a JOMOMOror aHaIOro-IH(POBOTo MEepPeTBOPIOBAYA.
OCHOBHUMH €JIEMEHTaMH pa/ioyacTOTHOrO OJIOKY €: CHHTE3aTop
OIOPHOT YaCTOTH, MIOMHOXYBaul OTPUMAaHHS OUIbII BHCOKHX YacTOT,
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GIABTPH I MPUAYIIEHHS HEIOTPIOHUX yacToT. HacTo pamiouacTOTHHI
OJIOK peai3yeThCsl Y BHUIIIAI OKPEMOi CIEIialli30BaHOI iHTETpabHOL
IUTaTH.

HudpoBuii kopeisTOop MpU3HAYEHUH IS MapajieIbHOTO IONIYKY
CYNMYTHHKOBUX CHTHANIB Ta IXHBOTO CYNPOBOAY. TakoX KOPENsTOp
BUKOHY€E OOYHUCIICHHS YaciB 3aTPUMOK MiX CyITyTHUKOBUMH CUT'HAJIaMH,
CUHXPOHI3AIII0 dYacy, BHAUICHHS HaBiralliiHUX  IOBiJOMJICHb
CYNMYTHHKIB, IO BiJICTeXYIOTbCS, 1 mepegadyy OTPUMAaHHUX AaHUX B
MIKpOIpOoIIecop HaBiraliiHOro 0OYucIoBaya.

Jlns 3a6e3nedeHHs] MOXKIIMBOCTI CIUTBHOI OOpPOOKH Pi3HUX CHUCTEM
Hapiramii  (manpuxman, [JIOHACC Ta  GPS)  Haifuacrime
BUKOPUCTOBYIOTh  MapajieflbHi  HUIIXM  MEePBHHHOI  0OpOOKH.
Hagiramiitanii 004mMCITIOBaY BUKOHYE YIPABIIHHSI OKPEMUMHE OJIOKaMU
mpuiiMada B MIJIOMY Ta 3IiHCHIOE OOYHCIIOBANBHI MPOUETYPH IS
BTOPHUHHOI OOpOOKM cHTHany (HaBirauiiHW{ alropuT™M) MIO/O
BU3HAYEHHSI PO3TAIIyBaHHS KOPUCTyBaya Ta HOTO IIBHIKOCTI.

BusnauenHs nmapaMeTpiB HaBiraiii (KOOpAMHAT, IIBUAKOCTI, 9acy) 3a
CIOCTEPSIKCHHAMH ~ CYNMYTHUKIB  HAaBITalliHHUX  CHCTEM  MOXE
BUKOHYBATHCS B a0CONIOTHOMY peXHMi (CTaHAapTHA HaBiramis) i
mudepenmianpaoMy (IP). B abcomroTHOMY pexknuMi puiiMad BU3HAYAE
HaBiramiiHi mapaMeTpy He3ale)XHO BiJ IHIMUX MpUAMadYiB, Y
IQepeHLiaIbHOMY PEKUMI CIIOCTEPEKEHHS BHPOOISIOTh HE MEHIIE
JBOX MPHUIMAaYiB, OJUH 3 SIKUX PO3TALLIOBYETHCS HA OIIOPHOMY ITYHKTI 3
BIIOMIMH KOOpIWHATAMH, a JAPYTHH TOE€AHAHWNA 3 00'€KTOM, IO
BH3HAYAETHCs. TOYHICTH BUMIPIOBaHb MapaMeTpiB HaBiralii 3ajeXuTh
BiJ| psily JOKEpel MMOXUOOK, SIKi MOYKHA PO3AUTUTH Ha TPH TPYIIH:

- MOXUOKHM, IO BHOCATHCS HAaBITalliiHUM CYIMYTHHKOM, a TaKOX
CHCTEMOIO KOHTPOJIIO Ta YIIPABIIiHHS;

- TOXHOKH, SIKI JTOJAIOTHCS IMiJ] Yac TMOIIMPEHHS PaIiOCUTHATY Bij
CYIyTHHKa 0 IpuiimMaya;

- BHYTpIIITHI TOXUOKH TIpHiiMaya.

[lepmia Tpyna mNOMWIOK TMOB'si3aHa 3 IMOXMOKAMH YacTOTHO-
TUMYacOBOTO 3a0e3ledeHHs Ta mnoxuOkamu edemepua. [lomunku
TOAMHHUKA MOXYThb BHHHMKAaTH dYepe3 HEeCTaOUIbHICTh YacTOTH
BHYTPIIIHBOTO T'€HEepaTopa CYMyTHHKA, a TaKOX HETOYHICTh MOJIeIi
JIOTJISITy TOJAMHHUKA 1 HETOYHICTh NMPHB'SA3KA OOPTOBOI IIKAIM Yacy.
Edemepunni moxnOKy BUHUKAIOTH Yepe3 po30DKHOCTI y (pakTHIHOMY
MOJIOKEHHI CYNYTHHKa Ta HOrOo PO3PaxyHKOBHM CTaHOBHILIEM,
OTPUMaHUM y CKJaai HaBIraiiHoOro IOBI1IOMJIEHHS.
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CepenubokBajpatuune BiaxuinenHns (CKO) momunku epemepun GPS
CYNyTHHKA CTAaHOBHUTD y cepeaHboMy 1-3 M. Jlo apyroi rpynu moMuiok
BXOIITh ITOXMOKH, TIOB'SI3aHI 3 10HOC(EpHOIO Ta TPOIOCHEPHOIO
3aTPUMKOIO, a TaKOX e(EeKT IPOMEHEBOCTI TONIUPEHHS CHUTHAJIB.
HacminmkoM HeomHOpiAHOT WIUIBHOCTI 10HI3allii y BEpXHIX Imapax
atMocepu € ioHocepHa moxuoKa, sika mae nopsaok 20-30 M BIeHb Ta
3-6 M — BHOYI. B oiHOUacTOTHOMY MpHiiMadi BIUTUB i0OHOC(EpH MOKHA
3MOJICIOBATH 3a JAaHMMH{ HABITalliiHOTO MOBIJOMIICHHS 3 TOYHICTIO
o6mu3pKo 50%. Tomy 3anumkoBa moxuoka ioHocepu Moxke gocsrat 10
M 1 Oimpmie. Y ABOYACTOTHHMX MpuiiMadax e(ekT BIUTUBY ioHOchepu
MOXke OyTHM TIOBHICTIO KOMIeHcoBaHWil. TpomochepHa moxnOKa
MOB'A3aHa 13 3aTPUMKOIO paliOCHTHATY B HIDKHIX IIapax aTMocdepH
Yepe3 3MiHy TeMIepaTypH, THCKYy Ta BOJIOTOCTi. Bucoka TO4YHICTBH
MOJIETI JO3BOJISIE TIPAKTUYHO MOBHICTIO KOMIIEHCYBATH 110 TOXUOKyY. Ha
0araTonpoMeHEBiCTh MOMIMPEHHS PaJiOCUTHATY CHIIBHO BIUIMBAE
B3a€MHE pO3TalllyBaHHS aHTEHU MpHiiMaya, CYNYTHHKIB i TOBEPXOHB,
110 BinOMBaroTh. Ha BimkpuTOMY IIpoCTOpi 11 MOXHOKa MOKE CTAHOBUTH
0,5-2 M, a B MeXax MiCTa 3a HECIPHUSATIUBIX YMOB MOXE 301IbIIIyBaTUCS
10 100 m.

BryTpinmHi noxuOku HaBiramiifHOTO MpriiMayva MOB'sI3aHi 3 IIyMaM#
BHMIPIOBaHb, SKi 3aJIeXKaTh Bifl THITYy KOAy (BHCOKOI a00 CTaHAapTHOI
TOYHOCTI), @ TaKoX 3 HETOYHOCTSIMA KBAaHTYBaHHS Ta JOTJISALY
BHYTPIIIHIX TOAWHHWKIB. 171 OWIHKY CyMapHOi MOXUOKW BH3HAUEHHS
JaNbHOCTI IO CYIyTHHKA BUKOPHCTOBYETHCS MapaMeTp €KBiBAaJIEHTHOI
noxubku BumiproBanus nainbHocTi (UERE — User Equivalent Range
Error). OpieHToBHI 3HaueHHS TOXHOOK B aOCOJIOTHOMY Ta
mudepeHIliaTbHOMY peKuMax HaBeeHi B Tabm. 1.

[ToxnOky BU3HAYEHHS 3a1€XKaTh HE TIIbKY BiJl TOMHUJIOK BU3HAYCHHS
HaBIraIiifHOrO mapaMeTpa, aje i BiJ reoMeTpil CylyTHUKOBOTO CY3ip's.
KinbkicHUM TTOKa3HUKOM SIKOCTI T€OMETpil CYIyTHHKOBOTO CY3ip's €
"(hakTop reomerpuuHOro 3HwKeHHA TouHOCTI" (Geometric Dilution Of
Precision, GDOP). [lanuit koedirieHT HaOyBae HAMMEHIIIOTO 3HAYCHHS,
KOJM OJIMH 13 CYNYTHUKIB 3HaXOJWUThCS B 3€HITI, a TPU IHIIHX
PO3TAIIOBYIOTECSL SIKOMOTa OJMK4e OO0 TOPHU3OHTY, YTBOPIOIOYH
PIBHOCTOPOHHIM TPHKYTHUK. Y TPAaKTUYHUX HAaBITAI[IHHUX BHUMipax
JOMYCTUMUAM T€OMETPHYHMM (DaKTOpOM € 3HAYeHHs MEHIIEe CeMU
(GDOP < 7), ontumansre 3HauenHs GDOP — ve MeHme Hixk 3.
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Ta6sauna 1

Ioxu6KH BU3HAYEHHS MicuA 3a/1eXKHO Bij pexxumy HC

AOGCOMOTHUI METO Jndepenuiansauit MeTox
Jlxepena KOJ, BUCOKOT KOJ .. Koz
MOXHO0K TOYHOCTi, M | CTaHAApTHOI KO BICOKOL CTaHAAPTHOL
TOYHOCTI, M TOUHOCTL, M TOYHOCTI, M
ITomunka rogqun
CYIyTHHKA 3,0 3,0 0 0
Edemepunni
MOXHOKHU 2,0 2,0 0 0
3aTpuMKa B
ioHOChEpI 3,5 2,3 0,1 0,1
3arpuMka B
tpomnochepi 0,4 0,4 0,1 0,1
[Iymu npuiimaua 15 0,2 15 0,25
MixkaHaJIbHI 3CYBH
B IpuiimMadi 0,6 0,15 0,6 0,15
BaratonpomeHeBicTh 1,2 1,2 1,2 1,2
CymapHa rnoxuoka
UERE 5,4 4,5 2,0 1,3

IIpakTu4Ha YacTUHA

3aJaHOT 0

B ayaWTOpIii,

O3HalOMUTHUCH 13 TEOPETUUHOIO iH(popMarieto. Busnauntu cBoi
B HaBuanbHil ayTuTOpil BU3HAYNTH CBOI BITHOCHI KOOPAWHATH,

3a JI0OMOMOror0 MIpHOI CTPIYKM BHU3HAYWTH BIACTaHb BiJl CBOIO
BUKJIQJIa4eM  IIIyKAHOTO

Ha wmimimMerpoBoMy mamepi pO3MITUTH CHUCTEMY KOOpPIHWHAT,

BimoOpa3ut B

HaMaJIbOBaHIA CHCTEMI KOOpAWHAT CBOE MiCLIe3HaXOI[)KeHH$I, Ta

MUTIMETpPOBOMY  Manepi

MICIIE3HaXO/IKeHHS 1HIIMX NpUcyTHIX. OOpaTu ABOX TOBUIBHUX,
Ta BiOOpa3UTH pajiycaMH BiJCTaHi BiJ HHX, JO IIYKaHOTO

BiacTaHi
pe3yiabTaTy.  3poOuTH

BIJ

1.
KoopauHatu B cuctemi GPS.
2.
BIJIIOBI/THO /IO PO3MITKH.
3.
MiclienepeOyBaHHs 10
00’€eKTa.
4,
aHAJIOTIYHO [0 3aJaHol
pajiyc nepeOyBaHHS MIYKaHOTO 00’ €KTa.
5. Hanectu IHIIMM KOJBOPOM Ha
00’eKTa.
6.
7. AHAJIOTIYHO HAHECTH
MEPEBIPUTH  30DKHICTH
BHCHOBKH.
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BusHaunTu TouHE MicIE3HAXOKEHHS IIYKAHOTO 00’ €KTa.
IHIINX  YYaCHUKIB,

BiAIIOBiMHI




3anumanns 0151 CAMOKOHMPONIO:

1. Ha3BiTh OCHOBHI ITOIIMPEH] THITH HaBITAI[IHUX CHCTEM

2. SIxi ocHOBHI BUMoOTH J10 TouHOCcTI HC?

3. Uum 3yMOBJI€HA HASBHICTh MOXMOOK MMPpH BU3HAUCHHI
MICIIETIONOXKEHHS 00’ exTa?

IIpakTH4yHa podoTa 2
Cucremu gudepeHuiaibHOI Kopekuii
Mema pobomu. o3uatiomumuce i3 6a308uUMU RPUHYURAMU POOOMU
cucmem OugepeHyianbHoi KopeKkyii. 8usHauumu cgepy 3acmocy8amHs,
nepegazu ma HeOOMKU OA308UX CUCTEM KOPEKYIl.

TeopeTHu4HAa YACTUHA

CynyTHUKOBI CUCTEMH HaBiramii mig 4ac poOOTH B aOCONIOTHOMY
PEXUMI T03BOJISIFOTh BH3HAYATH PO3TAIIyBaHHS O0'€KTIB 3 TOYHICTIO
omu3pko 3-10 M. OmnHak anms 6araThOX 3aBlIaHb MOTPiOHA METPOBa,
JEIMMETPOBA 1 HAaBITh CAHTUMETPOBA TOYHICTh. OCHOBHUM CIIOCOOOM
MIJBUIICHHS TOYHOCTI MO3UIIOHYBaHHS € MPUHIUI TU(epPeHIIATbHIX
HaBiralifHux BUMIpOBaHb (KofoBWX 1 (QazoBux). Cucrema
mudepeHIlianbHOT KOpPEeKIii 32 KOJOBHMH BHMipaMH 3acHOBaHa Ha
BUMIpi Ta 00pobui nceBnoganbHocTer. Llei BuI Kopekuii A03BOIIsIE
OTpUMATH CyOMETPOBY TOYHICTh pO3TalryBaHHs 3 obOmactio aii mo 500
kM 1 Oimpmre. Cuctema audepeHmiansHOi KOpekmii 3a (azoBuMHU
BUMIpaMH  XapaKTEePH3YEThCS OLTBII BUCOKOIO  TOYHICTIO
(IeuMMETPOBOIO Ta CAHTUMETPOBOIO), MPOTE MAE OOMEXKEHY 00JIACTh il
(10-20 kM) Ta BMMAara€e 3acTOCYBaHHs OiIbII CKJIaIHHUX aJTOPUTMIB
00poOku maHux. 3okpema, mnpu (a30BUX BHUMIpax HEOOXimHO
BUKOHYBATH PO3AUTBHY 3aTHICTh HEOHO3HAYHOCTI (hazu.

Y nudepeHmianbHOMY — peXHMi  BHUKOPHUCTOBYIOTHCS — JBa
HaBiraliifHUX TpuiMadi, M0 BUMIPIOIOTh TICEBAOAANBHICTh. OIUH 13
npuiiMadiB, BCTAHOBJIECHWH Y MicClli 3 BIJJOMUMH KOOpPJHHATAMHU,
HazuBaeThcsi 0a3oBow craHmieo (BC). [pyruii npuiimau (posep)
BU3HAYA€ CBOi KOOPIMHATH, BUKOPHCTOBYIOUH KOPUTYIOUY iH(pOpMaIIito
(KI), onepxxyBany Big bC. CyTb manoro Metoy nossrae B Tomy, 1o bC
BH3HAYAE Ta Iepelac POBEPY MOMPABKH JJIs TICEBI0AaTbHOCTEH.

PoBep, BukopucroBytoun momnpaBkud Big bC, kopurye cBoi
napamMeTpH Ta OTPUMYE KOOPAMHATH 3 BUIIOKI TouHicTio. Kopuryroua
iHpopmariiss BC BUXOAWMTH NUISIXOM TOPIBHSHHS TOTOYHHUX BHMIpIB
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[ICEBIOJAIBHOCTEH 3 TOUHUMHU JaHUMHU KoopauHaT bC, oTpumanux npu
reoge3uuHiii npuBsmi. fAkmo BC i poBep 3HAXOAATHCA JOCUTh
OJIM3BKO, TO BHIMIpPSIHI IICEBIOMATLHOCTI MICTSTh OJHAKOBI CKIJIAIIOBI
CHUCTEMaTHIHUX ITOXHOOK, IO IOBLILHO 3MIHIOIOTHCI. Llel pexnm
J03BOJIsIE €(PEKTHBHO KOMIIGHCYBAaTH MOXUOKH edeMepHll, MOMIIKA
LIKaJld 4Yacy, a TaKoX BIUIMB 3aTPUMOK CHTHaly B Tpomocdepi Ta
ioHOC(DEDI.

Jnst o0uncieHHs] MONpPaBOK iCHYe METOA KOPEKIii KOOpAWHAT Ta
METOJl KOPEKI[I 3a mapaMeTpoM Hapiramii. Y MeToai KOpeKIii
KoopauHaT sK mompaBku bC Tmepemae mo0aBkH 0 BUMIPSHHX
koopauHat. Jlanuit MeTom BIiAPIZHAETHCS IPOCTOTOIO, ajle MOro
HE/IONIIKOM € HEOOXiJHICTh BUKOPUCTAHHS OJHOTO 1 TOTO X Cy3ip'sd
cymytaukiB s BC Ta poBepa, mo CKIIagHO 3MIMCHUTH HA TPAKTHUIL.
Tomy et MeTon y pealbHUX YMOBAX 3aCTOCOBYETHCS PiIKO.

VY meroni kopekuii 3a HaBiramiiiaum napamerpom bC Bu3Hauae ta
nepeaae MOMPaBKH 0 TCEBIONANBHOCTEH IS BCIX CYMYTHHKIB, SKi
MOXKYTh BUKOPHCTOBYBATHCS pOBEpOM. Y IIEOMY Biamagae HeOOXiaHICTh
BUKOPUCTAaHHS OAHITO W Toro X cy3ip's. PoBep BHKOpUCTOBYE
HeoOXiHUH HaOip MONPABOK 1 3aCTOCOBYE HOTO Ui YTOYHEHHS! CBOET
mo3utii. JlaHuéi MeToJ BHUKOPHUCTOBYETHCA Y OUIBIIOCTI CHCTEM
mudepeHmianbHoi  Kopekmii.  CTymiHb  MiABWINEHHS  TOYHOCTI
MO3UIIOHYBaHHsI 0€3M0CEePEIHBO 3AJICKHUTD Bijl TUCTAHIIIT MK POBEPOM
i BC. llpu 30impmeHH] BifCTaHI 3MEHIIYETHCS PIBEHb KOPEJSIii
cucreMatnyanx moxuOok bBbC 1 poBepa 1 3HIWKYyETbCd eQeKT
KOPUTYBaHHS JJaHHUX. 32 eKCIIepUMEHTaTbHUMH JaHuMu, bC moBuHHA
po3TamoByBaTuch He qaii S00 kM Biz poBepa.

VY mudepenuiansHomy pexkumi BC 1 poBep BHKOHYIOTH BHMIp
MICeBIOJAIBHOCTEH MO0 OAHAKOBMX yMOB. [loxmOku mikanu yacy
KOMIICHCYIOTBCSL  TPakTHYHO ToBHicTIO. CTymiHb  KOMIEHcaIlil
TpornocepHuX Ta iI0HOCPEepHUX MOXUOOK 3aNIECKUTH BiJl IEHTHYHOCTI
YMOB NPOXOKEHHS cynmyTHHKoBuX curHaiiB BC ta posepa. Tunosa
3aJMIIKOBa i0HOC(EpHA MOXHMOKA JUIsi CYMYTHUKIB TOONU3Yy 3C€HITY
cranoButh 0,1-1 M Ha gucranmii 100 kM. 3amuiikoBa TponochepHa
MOXMOKa 3aJeKUTh Bifl MPO(]II0 HIUTBHOCTI MOBITPS B3A0BK ILIAXY
PO3IMOBCIOJIKCHHS CUTHAITY, 1 BOHA 3a3BHYail Oiiblia JUIs CYIyTHUKIB 3
MaJMM KyTOM IIiJiHeCeHHs. 31 30iJIbIIECHHSAM BIJICTaHI BiI0YBa€ThCS
ocnabNeHHs KOpewslii (IeKopensiis) TOMWIOK edeMepus uepes
pi3HULI B KyTax, MiJ SKUMH CHOCTEPIraroThCsl CYIMYTHHKH 3 Pi3HHX
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Touok. Tak, mpu aucraniii 100 kM Ta mommimi edemepun 10 M
HEKOMIICHCOBaHa MIOMIWJIKA Ha BiJICTaHi OyJe MEHIIE 5 CM.

[ToxnOxu, MOB'A3aHi 3 IIyMaM¥ IipuiiMava Ta 6araTompoMEeHEBICTIO,
€ HEKOPEThOBAaHUMHU 1 HE MOXKYTh KOMIICHCYBATHCS. 32 3BUMAHHX YMOB
BBaXKAa€ThCsI, 110 AuQepeHiiiiHa ciucreMa JO3BOJISIE BU3HAYUTH MicCIe
po3TallyBaHHS pOBEpa 3 TOYHICTIO 1,5-2 M y IWHAMIYHHUX yMOBaXxX Ta
6mu3pko 1 M y craTwimi.

1.

~

IIpakTH4Ha YacTHHA
O3HallOMHUTHUCH 13 TEOpPETHUHOW iHpopMalicro. B HaBuanbHii
ayIuTOopii BU3HAYMTH CBOI BITHOCHI KOOPAMHATH, BIIMTOBITHO 710
PO3MITKH.
3a TOmOMOTror MIpHOI CTPIYKYM BHU3HAYUTH BiACTaHb Bijl CBOIO
MicrienepeOyBaHHS 710 331aHOTO BUKIIA1aueM IIyKaHOTO 00’ €KTa
B TPUBHMIpHi cHCTeMi KOOpAWHAT. BU3HAUNTH TaKOX BUCOTY
00’eKTa HaJ YMOBHUM PiBHEM HYJIS.
Po3paxyBatu niHiliHY BiICTaHb BiJl CBOTO MiCIlsl A0 IIIyKaHOTO
00’€KTa pO3paxyHKOBUM METOJIOM.
Ha wminmimMerpoBoMy mamepi pO3MITUTH CHUCTEMY KOOpIWHAT,
aHAJIOTIYHO JIO0 3aJaHOoi B  ayAWTopii, BijgoOpa3uTd B
HaMaJIbOBaHiil CUCTEMi KOOPIUHAT CBOE MiCI[€3HAXOPKEeHHS, Ta
paniyc nepeOyBaHHS MTyKaHOTO 00’ €KTA.
BusHaunTy TouHe po3ramryBanHs ABox bC 3a 3anaHUMK JaHUMU
BUKIaAada. Po3paxyBaTu miHiliHY BifcTaHs Bif kKoxxkHoi 3 BC 10
ITYKaHOTO 00’ €KTa.
Hanectn iHIIMM KOJLOPOM Ha MUTIMETPOBOMY Harepi
Micre3naxopkenHs: bC Ta BijoOpa3uT pajaiycaMu BiJCTaHi Bij
HHX, JI0 OIYKaHOTO 00 €KTa.
BusHaunTi ToYHE MiCIIE3HAXO/DKEHHS IIYKaHOTO 00’ €KTa.
AHaJIOTIYHO HAHECTH BIJCTaHI BiJ IHIIMX YYaCHHUKIB,
nepeBipuTH  30DKHICTH pe3ysbTary. 3poOMTH  BiAMOBigHI
BUCHOBKU.

3anumanns 015 CAMOKOHMPONIO:

1. Yum 3yMoBII€HA HEOOXITHICTh 3aCTOCYBAaHHS CHCTEM
JTudepeHIiaTbHOT KOPEKIIii?

2. SIki TATIM TIOMUJIOK BU3HAYCHHS MICIIE3HAXOKEHHSI MOXKYTh
OyTH KOMIIEHCOBaHi 3a paxyHOK JuQepeHwianbHOl KOPEKIii?

3. SIki ocobnmBOCTI 00sIaAHAHHS 1151 AU epeHIiaIbHOT KOPeKLii
HaBiTaIIIfHOTO CUTHAITY?
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IIpakTyHa podora 3
CucTeMH napaJaeJJbHOro BOXiHHSA
Mema pobomu: o3nariomumucs iz npuHyunamu pobomu 0O1a0HaAHHS
0J14 napanenvbHo2o 00iHHA. Bueuumu ocnosni nanawmyeanms po6o4ozo
MOHImMOpY.

TeopeTn4yHa 4yacTHUHA

[lpu BHOpoBamKeHHI Yy CUIBLCHKOTOCIOAAPCHKE BHPOOHUITBO
TEXHOJOTI TOYHOTO 3eMiiepoOCTBAa  HAMOLIBII  3aTpeOyBaHHM
HANpsIMOM ~ CTJO  BHKOPUCTAHHS CHCTEM  IapajiellbHOrO  Ta
ABTOMATUYHOTO BOJIHHS.

[TopiBHSHO 13 3BHYaHHM KEPYBAaHHSM MAIIMHHO-TPAKTOPHUM
arperaToM BUKOPHCTAHHS IIMX CHCTEM IPH BUKOHAHHI TEXHOJIOTIYHHX
orepaliii J03BOJIsIE BUKITIOUYUTH MTOBTOPHI 00pPOOKH CYCiTHIX MPOXOiB
(IepeKpHUTTIB) Ta MPOMYCKH HEOOPOOJEHUX MAUISHOK, MiABUIIATH
MPOJAYKTHBHICTh Ta KOM(OPTHICTh POOOTH, 3HU3UTU CTOMIIOBaHICTh
BOJIisl, CKOPOTUTH BHUTpPATY MalKMBa Ta TEXHOJOTTYHHUX Martepianis. [Ipu
IBOMY 3a0€3MeUyIOThCSl PIi3HI PEKUMH BOMIHHSI MO NPSAMUX Ta

KPUBOIIHIHHUX TPAEKTOPISIX.
%‘ 0009 B

RTK-
aHTeHa

) B

X ',/ (0..000@000000)

KypcoBKasiBHMK
A

Puc. 4. Ipunyun ynxyionysanus KypcoskazieHuka

Cucrema mapajieibHOrO BOJIHHS € HAHHAOYHIMIO Ta IIBHAKO
OKYITHOK) ~ YaCTHHOKO TEXHOJIOTII Mpernu3iiiHOro  3eMjepoOcTBa,
MpU3HAYEHA JUTS MPOBEICHHS MOJIBOBUX POOIT 1 HAWOUIBII eeKTHBHA
IPU 3aCTOCYBaHHI 3 IIMPOKO3aXBaTHOK TEXHIKOK, a TAaKOXK Yy HIYHUI
qac.
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Y CiTbCBKOMY TOCHOIApPCTBI HAOYIM IMMPOKOTO TOMIUPECHHS 1
JIOBEITU CBOIO ©()EKTHMBHICTh JIBa TUMH OOJAJHAHHS JJIsl KEPyBaHHS
PYXOM TPaKTOpiB Ta KOMOAWHIB: CHCTEMH IapajieIbHOTO BOIIHHS Ta
M APYITIOI0Yi TPUCTPOI IS aBTOMIIOTYBaHHS.

BukopucTaHHS KOCMIYHHX HAaBIiraliifHUX CHUCTEM CTa€ MOXXIUBUM
MiCJIsl BCTAaHOBJICHHS HAa TPAHCHOPTHUI 3aci0 crenianbHOTO MpHiiMaya,
KA  TOCTIHHO OTPUMYE CHUTHATM TMPO  MICIE3HAXOKCHHS
HaBIraIlifHUX CYMyTHHKIB 1 BiJICTaHi A0 HHUX. 3aJISKHO BiJl HEOOX1THOT
TOYHOCTI, KEPYBaHHS TaKOK TEXHIKOK 3IHCHIOETHCS MEXaHI3aTOPOM
BpYYHY 3a MOKa3aHHAMH MITKU Ha €KpaHi AucIuies (KypcOBKa3iBHUKA)
a00 3 BUKOPHUCTaHHSM IIPUCTPOIO a00 aBTOIMIIOTYBAaHHS, IO ITiIPYITFOE.

KypcoBkaziBHUK - KOMIUICKT OONagHAHHS IS aBTOMAaTH30BaHOTO
KepyBaHHS MaIIMHOIO 332 CXEMOIO "BUMipIOBaHHS IOTOYHUX KOOPIMHAT
MaIlVHHA - BiAOOpaXeHHsI BIAXWIEHB BiJ] 33JJaHOTO MapIIPyTy HA Ta0JIo
B KaOiHi - 00epTaHHs MEXaHi3aTOPOM PYJILOBOTO KoJieca [Isl yTPUMaHH:I
arperary Ha 3aJlaHOMy MapupyTi".

[lcuxoMoTOpHA peakIisi CepeqHhOCTATHCTUYHOTO TPAKTOPHCTa HE
JIO3BOJISIE 3IHCHIOBATH TapajelibHE BOMIHHS 3 BIIXHJICHHSIMH MCHIIIC
+30 cM, 10 BiJNOBIIa€ TOYHOCTI IpUKMAaYa, 10 ONUPAEThCS Ha JlaHi 24
CYIIyTHHKIB. Y 3arajJpbHOMYy BWITAJKy HAWMpOCTIilIa CHCTEMa
MapajelbHOTO BOJIHHS CKIAAA€ThCS 3 MpHiiMada i3 30BHINIHBOIO
AHTCHOI0 Ta TOKAKYUKOM Kypcy. CHCTeMH JIETKO Ta IIBHUIKO
BCTAHOBIIOIOTECA HAa TpakTop uu KomOaiiH. IloTpiOHe mwmmie
MIJKITIOYeHHS [0 EJEKTPOXKUBJICHHS Ta BCTAHOBJICHHS 30BHINTHHOTO
Osioky. Yac HaBYaHHS MeXaHi3aTOPiB POOOTI 3 UM BUIOM OOJIaIHAHHS
(3aexHO BiJi 0aXKaHOT «JIMOUHMY BUBYCHHS) — BiJl KUTbKOX XBHJIUH JI0
nob6u. ToMy BHUKOpWCTaHHS TPWIAIB TAapalelbHOTO BOMIHHA 3
TOYHICTIO BeJieHHs arperaty £30 cM Iyxe oOMeXeHe, MepeBaKHO Ha
BHECEHHI JI0OpHB.

OcHOBHa TiepeBara BUKOPHCTAaHHS CHCTEM IapalieIbHOTO BOMIHHS —
3MEHIIEHHS KiUTBKOCTI MOMHJIOK (3BEICHHS 10 MIHIMYyMY JIFOJCHKOTO
(dakropa) mig uac oOpoOku moiiB. [lpakTuka TmOKa3ye, MO MpH
OONPHCKYBaHHI ~ KyJbTYp  TPQAMIIHHAM  CIIOCOOOM  OUIBIIICTB
orepaTopiB  BBaXAalOTh 32 Kpalle IMPOXOJUTH CYCITHI psmud 3
MEPEKPUTTAM, MO0 YHUKHYTH HEPENyCTOK. Y pe3yjbTaTi B3aEMHE
MEPEeKPUTTSl Ps/IiB, HABITh 13 BUKOPHCTAHHSIM ITIHHUX MapKepiB,
CTaHOBUTH IOHaWMeHIne 5%. 3acTocyBaHHS IMOKaXYUKIB KypCcy 3
MIPUCTPOSIMHU, IO i PYITIO0Th, 3MEHIITYE MIEPEKPHUTTS 110 2-3% 1 MeHIIIe.
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MiHimManbHHN HAOIp IS TApaJieIbHOTO BOAIHHS 3 TOYHICTIO + 30 cM
MOKa3aHo Ha puc. 5. OCHOBHI HOT0 KOMITOHEHTH - CBITJIOIIO/THA ITaHEb,
aHTeHa, YCTaHOBYA IUIOMIAJKa AHTCHW, CTiHKa KpIIIeHHs, HaOip
CHONYYHWX KaOemiB, MporpamMHe 3a0e3medeHHs Ta IHCTPYKLIA 3
BUKOPHUCTaHHSL.

Cuctemu napanenbHoro BOAIHHA

PyX No roPsUCTIN MICLIEEBOCTI

Kontponep

Mpucrpin
ABTOMATU4HOIO
KepyBaHHs

o !
Micnenonomenna
Bea xounencanii
mepisnocri

Puc. 5. Tunosuii cknao cucmemu napaneibHO20 600IHHS

JonineHICTh Ta e()EeKTUBHICTh 3aCTOCYBAHHS CHCTEM MapajieIbHOTO
BOJIIHHS OLIIHIOBAJIacsl y MPOLEC] MOJBOBUX BUIIPOOYBaHb, IPOBEACHUX
y 2003 p. TexHiuHUM yHiBepcHUTETOM MicTa XOXEeHXaliM Ha HU3II
HIMEIbKHX arpomnianpueMcts. B pesynprari Oyj0 BCTaHOBJIEHO, 1O 32
CepeqHbhOi BApPTOCTI KOMIUIEKTY HaBiramiiiHoro oONagHaHHS [T
napajieIbHOro KepyBaHHs Onu3bko 8-10 THC. €Bpo cucTeMa, sKa
3aCTOCOBYBAJIACs, HANPHUKIAA, MPU OOMPUCKYBAHHI IOJIB 3arajibHO0
mioniero 1000 ra, okynuiiacst IpakTHYHO 32 OJIUH C€30H BUKOPUCTAHHS.

Jane obnasHaHHSA Ma€ TOMKUT TOMY, 1[0 BOHO 3a0e31euy€e eKOHOMIIO
kowTiB. Hanpuknan, y €Bponi ekoHOMIUHMIA edeKT BiJ 3aCTOCYBaHHS
HaBIraIliifHOrO OOJIaTHAHHS Y CUTLCHKOMY TOCHOMApCTBi csirae Bin 50-
60 eBpO Ha TeKTap.

JlJis TIpoBe/ICHHsT IPYHTOOOPOOKH, TOCIBY, MIKPSIHOI 00pOOKH Ta
3aXHMCTy POCIMH, 30MpaHHs Ta HU3KU IHIIMX omepauii norpiOHa Oinbl
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BHCOKAa TOYHICTh BEJICHHS arperary. JiIs 1bOro 3acTOCOBYIOTHCS
ABTOMATHUYHI CUCTEMH YIPABIIHHS CUTBCHKOTOCIIOAAPCHKOI TEXHIKOO
(aBToMIiNIOT).

IIpakTH4Ha YacTHHA
1.03HalfOMUTHUCH 13 TEOPETHIHIUM MaTepiajioM
2. O3HalOMUTHCH 13 TpUHIMITAMA poOOTH KypcoBKaziBHHKa Trimble
EZ250, Bu3HaunTH HOrOo OCHOBHMIA (DYHKIIOHAN, IOCIIAUTA MEHIO
TOJIOBHOTO pOOOYOT0 CKpaHy.

CeitnogiogHi
NOKAXKYMKKN
TpaeKTpopii

DYHKUiOHaNbHI Knasiwi gii
Knasiwi
Peectpauin 30H

Naxens HaKnapeHHA

nigKasok

Ninii npoxogis

Mikrorpama po3raluyBaHHA TPAaHCNOPTHOrO 3acoby

Puc. 6. 3acanvnuii 8uensao Kypcoskazienuxa

3. BUBYHTH MOXKIIMBI BapiaHTH TPaeKTOPil PH pyci 3a JOMOMOTOI0
CHCTEMH MapaJICIbHOTO BOJIHHS
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CWUCTEMWM NAPANENBHOMO BOAIHHA

TPAEKTOPII PYXY

=] =
L

! P cmyra
< Npane cuymt
N ABTOMATINKO
N JAN0BHINOTY KPAT
2AXMCHOI cuym
! Y upomy W"W pyxy -
~ MOKHE YIODXYBATH MoK Bomm KTh
Ninin AB D 00600 HANPAMXY PYXY
Binobparactbes npama i ACRILKOX MAUMH NDY Gaxarx NOBOPOTI NEPEA NOMATKOM
niiA Kanpamxy AB. napanensin 06pobul Ha BIGHAveHHR NONs. NoNmaTs
Crammca 1ouxa A va nigcTast 3a8amol TO4MA | NOBOPOTHY CMYTY, BHIHANAIOTS NiKO
novarky nikii tToa B e IHAUEHHA KYTA NOBOPOTY HANPAMKY | NOTIM NOBEPTAIOTLER A0
Kivag) i WO MawMe NONATKOBOTO KONA

BHININACTHCA TOWKE B |
AAANTYETLER 20 ONOPHOI
Xonii

Aﬂ!w XpuBa

* ApantuBxa xpusa

"“‘:mm: Ha HanpAmoK 38xam 3CHOBANMA KA LienTpankHa Touxa nosopory
B il NOBTOPEHHI OCTAHIBONO NPOXOAY Crasumecs Touxa A,
ONwe KoHa HOB3 CMYTa BBTOMATHYHO NOREPTACTLER BANOCHO
PEORPCA VRS YTBOPIOETHCR NPy NOBOPOTI ao UEHTPANSHOI TOWIM, 3 NOTaM
DAMACYSOSETE BCTAHOBIIOKITH ToNKy B 8 KNl KOMHOrO CrapuTLca Towa B
Tous B 1POXOAY AN CTBOPENHA HOBOT CMYTH

Puc. 7. Tunu mpaexmopiii pyxy

4. O3HaWOMHTHUCH 13 0A30BOIO IHAMKAIIEID OTPUMAHHS
CYIyTHUKOBOT'O CUTHAITY

IHAuKauis CTaH cynyTHUKIB IHauKauin Cran USB
Xopowwii curHan = MigknoueHo
B CurHan 3a mexero § Tpusae
‘h"j HanawTyBaHb = 3aBaHTaXKEHHA
E CurHan BigcyTHIN = USB ye goctynHe

Puc. 8. Inouxayia sskocmi cueHany cynymuuka
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5. BuBuuTH eeMEHTH yNpaBIiHHSA KypcoBKa3ziBHUKA TpimMOII.

3Hak Omnuc 3Hak Onmc 3Hak Ormmc
o .B11106pa>1.<eje. CKuaHus o BcTaHoBeHHs
iHdopmamiiHi ‘9
Kypcy TOYKH A
3aKJIA KN
o JlosiakoBa 0 HePe.l.\.ﬂmeHHﬂ e BcraHoBiIeHHS
. . JHiHiT Kypcy
indopmarist . Touku b
BIiBO
" Bmuk./Bum. Iepemiients TTouaTok
e peectpauii 0 niHii Kypey @ MOBOPOTHOL
JaHUX BIPaBO CMYTH
INoBepHeHHs 3MilleHHs B Kinenn
BUTTIALY 0 [IOTOYHY @ TOBOPOTHOI
- Maru HO3HIL0 cMyrd
o IToBepHeHHs 0 3nina ’ Tay3a
B TIOII. MEHIO 30epeKeHHS
MacmTady .
(MeHI0) KpHUBOi
O Bigmina 3min 0 IMay3a ° Hactynna Ab
ITonepuenns . ..
3MmiHa 3amnmc KpuBoi
B TIOTI. MCHIO BUIJIST JTiHIT
(maiictep) Y
Mento be3s 3anucy
HaJalTyBaHb KpuBOi
Puc. 9. Menio ynpasninnus Trimble EZ250
6. O3HallOMUTHCH i3 T'OJIOBHUM CKpaHOM Ta OCHOBHHMH

HaJIAlITyBaHHSIMH KypcoBka3ziBHuka ASN agro.
KypcoBka3iBHMK BUKOHAaHMH Ha CXEMOK 30BHIIIHS aHTCHA-
MpuiiMad-IJIaHIIeT-POrpaMHe 3a0e3MeYeHHSI.

B sAKOCTI OCHOBHOTO pPOOOYOr0 MOHITOPY BHUKOPHCTOBYETHCS
cepiiiHmii mmanmer Lenovo. Bcei poboui omepariii BUKOHYIOTBCS B
CHeriaJibHO  PO3pO0JCHOMY  MpOrpaMHOMY  cepeioBuii. Mae
MoxuBicTh Bluetoth-miakimroderns. came Taka KOMIIOHOBKA po6040ro
EKpaHy Mae TMepeBary i NepcreKTHBY B HACTYIMHUX MEPioiax PO3BUTKY
CHCTEM MPENU3iiHOro 3eMIepoOCTBa.
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Mporpama ASN-Agro. KopoTkuii onuc v1.03
3acanvuuit 6uenso npozpamu

IHAMKITOP «BIAXINEHHR BIA KypCY» P P i Kypey»
(nieuit) noxasye, wo NOTPISHO (NPaBMi) NOKASYE, WO NOTPISHO
NOBEPHYTH KePMO NPABOPYY pyXy NOBEPHYTH KePMO NiBOPYY

Komnac/ [} } 304 = 33912
TOAMKHMKS NI BN =
TEENEEEEEE () () IRIBDREYST -o.,

SHaveHHA ¢ M
33raneKol
BiacTai g

062ra (_, Ora [ p18km/r

ﬁmm. wmmn@ Wenaxicts
06133l nonA no NepumeTpy | | pyxy

PucyHok 1

Puc. 10. I'onosnuii expan kypcoskasisnuxa ASN

7. O3HallOMUTHCH 13 OCHOBHHMMH HaJIAIITYBaHHSAMH pPOOOYOTO
arperary B CUCTEMI

Puc. 11. Ocnosui nanawmysanns kypcoskazieuuxa ASN
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8. O3HallOMHUTHCH 13 OCHOBHHMH HAJAIMTYBAaHHIMHU
(YHKIIOHAJIBHOTO MEHIO

Mporpama Mae A8i KHONKW YNPABNIHHA PEXUMAMM, LLO BIROGPAXEH: HA EXpani NPaBopyy:
Kxonxa 1 ynpasninsa opmysanHam nons i sbepexennam o6pobneHol ginaxxm;
Knonka 2 ynpaeninss suGopy pexumis pobotw,

1 Kvonxa slaxpusae tpow:\
BHANMKMH) EHODEN

3 KnonKa «33BaHTINNTH

nones - mmcm POpuyBIHHA /:alamaxmu
10AR |8 NOIMUI & s68pex kst S,
8l ANIETHCA NNOWI M‘H
nmmmxum no o ——

neprmeTpy). ¥ slosl,

2 Knonra (POOHTE
BRANMEMH) KHONKH BHOOPY
PIXMIS NIPANGNLHOTO
BOAIMKA

NeOHMITOOM NONA

nones novaTey
POPUYBAKKA NOPHWITDA
NONA {3 NIAPAXYNEOM
nnow! nONA o
3AUIHYGHHIO POPMYBIHHR
NSONMETDA)

7 KHONKS «33BINTIXHTH
WAAXY - IBINTANGHHR

5 Knonra «36epermi wnsxs RANAHIK NONS (23WaNEOBIHOT

ANOWI NONR POIPAXOBIHOT

MR newol
e TPH GopuysaNHI oo Monc oot
(Muassosmolalmy) | | S4SMTERO Romn 0000078H0K DinAKEON )

Puc. 12. Harawmyeanus (pyHKYiOHAIbHO20 MEHIO

9. BUBUYUTH MEHIO MapaneIbHOTrO BOMIHHSI

HamucHiTo KHONKY «A» (NpY Ha i dhoH cTaHe ) i NOYHITL pyx no nNpAMEt. Mpoixasim gesky
BigcTanb (MiHiManbHO HeobxigHo npoixat ~100 MeTpiB), HATMCHITL KHONKY «B» (NpK HaTCKaHHi OH KHONKKM CTaHe
yopHuM). MporpaMa posKpecnUTL NapanenbHi NiHii (roHK) Ha guennel nnaHweTa (pucyHox 12). MNpw sigxunerHi sig nidii
PyXy 3BEpXY eKxpaHy 3" iHauKaTop B B, NiHil Ta abcomoTHE 3HaYeHHA BUPMNEHHS.

P Bla
Kypcy» (niBwid) noxasye, wo
AOTPIGHO NOBSPHYTH KSPMO
npasopy4

P sin
BlaxKNSHKS BLA NIHIT PyXy Gpoys (npaswi) noxasye,

xepwo nlsopyy

KHONK3 NOYATKY
FOHY (B paxmMl
napanensHoro
80RIHHA)

KHONXA KIHUR
TOHY (B paxumi
n3panensHoro
BOAIHHA)

m | (w 01778

Puc. 13. Menio napanenvriozo 600inHs

Ora [ 18kwir

10. BuB4yuTH MOKJIMBI HECITPABHOCTI, iX MPUYMHU Ta IHIAMKAIIIFO.
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Moxnuea npuumuHa
p CTi

i nposiB I Ti MeToau ycyHeHHs HecnpaBHOCTI

BiacyTHe XuUBNeHHs aHTeHn BigHOBUTY XMBMEHHA aHTeHU
3Havok Bluetooth 4epsoHoro konbopy,

HeMae iHAaVKaLliT KiNbKOCTi CynyTHUKIB BincyTHii 38's30k no Bluetooth HanawrysaTu 38'330k no Bluetooth (nyHkT 4.2)

Min yac poboTyn 3Havok Bluetooth Mponano X1BNeHHs aHTeHN MepeBipUTy (BIAHOBUTW) XVUBMNEHHS aHTEHW.
nepecTas MUTOTITW Ta CTaB YEPBOHOTO Mepesanyctutn nporpamy ASN-agro
KOnbopy

HenpaBunbHuit po3paxyHok noLi [opnaBaHHaA nnowi Mpu nepeisgai Ha Hoe none B MEHIO

nons npv o6po6ui Aekinbkox nonis nonepeaHLOro Nons Ao nroLwi HaTuckaTu kHonky «HoBa o6po6ka nonsi»

HoBoro nons 6e3 nepesanycky abo nepesanyctutu nporpamy ASN-agro
nporpamu ASN-agro

YnosinbHeHHst poboTu nporpamu ObmexeHuit 06'em nam'aTi MepesipuTn cTaH nam'aTi NnaHwerta. Mpu
HeobXiAHOCTI BUAanNUTU HeakTyanbHi
nporpamm

MnaHWweT BUKNIOYAETLCS I'Ii[J yac Hpﬂme nonagaHHsA COHAYHUX 3axvcTuTu nnaHwer Biﬂ nonagaHHA NpsMux
po6otu Bia neperpisy NPOMEHiIB NnaHweT COHSIYHUX NPOMEHIB

Puc. 14 Mooicnusi necnpagrocmi cucmemu napaieavHo2o 600IHHs.

3anumanns O camoKoHmponio:

1. SIxi mepeBaru cucTeMH MapaielbHOTO BOIIHHSI?

2. Uu Moxe cucTeMa MmapalieIbHOTO BOJIIHHS TapaHTyBaTH SKiCHE
BUKOHAHHS omepalliii Ha moJii?

3. SIki OCHOBHI CKJIQJIOBI CUCTEMH NapaJieIbHOIO BOIIHHS?

IIpakTuyHa podora 4
CucreMHu napaJjejJibHOro BOJIiHHS. ABTOMJIOT.
Mema pobomu. euguumu ck1a0o06i wacmunu ma nepesazu pooomu
aemoninomie. O3HAUOMUMUCL 13 OCHOGHUMU 3PAKAMU MEXHIUHUX
cucmem asmoniiomy6aHHA.

TeopeTu4HAa YACTHHA

ABTOMIJIOT — aBTOMAaTHU30BaHa CHCTEMa, IIO 3JIHCHIOE KepyBaHHS
KEPMOBHUM KOJIECOM TPaKTOpa abo caMOXiJHOI CLIbChKOTIOCIIOIapChKOT
MallMHUA TIPH  HOro pyci 3aJaHol TpaekTopieo. Po3pi3HsOTh
aBTONUIOTH 3 TiApaBIiYHMM BHKOHaBYMM MEXaHi3MOM Ta 3
CIIEKTPUYHUM Ta JI0IATKOBUM MEXaHi3MOM.

ABTOMIIOTYBaHHSI BiJIPi3HSAETHCS BijJ MapajelbHOTO BOJIHHS THM,
IO BiIXWJICHHS BiJ 331aHO1 TPAEKTOPIi, 110 BUPOOISIOTHCS IpUMadeM
1 HaBiralifHAM KOHTPOJIEPOM, Yepe3 CrelianbHi NMPUCTpoi (KepiBHUMA
KJamaH, puc. 15) BBOJATBCS Oe3rmocepeqHbO B TiJPaBIIYHY CHCTEMY
YIPaBIiHHS XOJ0BOI0 YaCTHHOIO TPAKTOPa, BUKJIIOYAIOUHM iHEPTHICTS 1
yIpaBIiHHA.
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Ha momatok Mo TpakTopa BCTaHOBIIOETHCS CHEITIABHUMA TaTIUK
KyTa TmoBopory kojic (puc. 16). Taka cucrema 3abe3mneuye
MaKCHMaJbHYy TOYHICTH (BIIXWJIEHHS + 2 CM) pyXy Mapuipyrom 0e3
BTPYYaHHSA MEXaHi3aTopa.

VY TOBHMI KOMIUIEKT OOJaJHaHHS A CHCTEM aBTOMAaTHYHOTO
KepYBaHHS BXOASTH:

- HaBITamiWHWHN MpUiMaY 3 TOYHICTIO TO3HUIIOHYBaHHS — 110 10 cMm,

3[JaTHHUI TPALIOBATH IBOX YacToTax (puc. 17);

- mucruieit (puc. 18) abo poboua nanens (puc. 19);

- KOHTpOJIep JJIsl pO3paxyHKY BiIXHJICHb Ha HEPIBHOCTIX aHTCHU
npuiiMada Ta KOPUTYBaHHS HampsMy pyxy (puc. 20);
HIIPYJIOI0YUI IPUCTPIid).

€ KUTbKa TIOMIMPEHUX CIIOCO0IB KOPHUTYBaHHA CYIYTHUKOBUX
CUTHAJIB HaBiramiil s JOCSATHEHHS BHCOKOI TouHOCTi. [lompaBku
MOXYTh OYTH OTpHMaHi SIK BiJl Te€OCTalliOHAPHUX CYIMYTHHKIB, IO
MIJBUIIATE TOYHICTH 0 10 cM, Tak i BiJ KOHTPOJBHO-KOPHUTYIOYOT
crarmii gudepenmiansHoi miacuctemu JI1C (PTK-cranmis), sixa yacto
HAa3MBAETHCS CYITYTHUKOBOIO 0a30BOKO CTAHIIIETO.

lpgpaBniunamii  KjnamaH OTPUMYE  €NEKTPUYHI  CHTHAIM  BiJ
KOHTpoJIepa 1 TIepeTBOPIOE IX Ha TiApaBIiyHi, SKi cHcTEMa
BUKOPHCTOBYE JUIsl YTPUMAaHHS TPAaHCIIOPTHOTO 3ac00y Ha 3aJaHOMY

Kypci.

Puc. 15. Knanan xepysanns

Jdatyuk KyTy MOBOPOTY KoJjec MpH3HAYCHUH IJisi Oe3rmepepBHOTO
3BOPOTHBOTO 3B’SI3KY 13 CHCTEMOIO KEPYBAaHHS arperaToMm.
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Puc. 16. Jlamyux xyma nogopomy xoiuic

Puc. 17. llputimau AgGPS 252

[Ipuiimau migTpumye Bapiantu nomnpasok GPS. Bukopucrtanus mux
MOMNPaBOK 3a0e3mnedye TOUHICTb 10 + 10 cMm.

Puc. 18. Ilomosuii xomn’tomep AglLeader c¢ npoepamnum
3a0e3neueHHAM
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Puc. 20. Konmponep AgGPS NAVCONTROLLER I

Tak sk TOYHICTh KepyBaHHS 0€3M0CEPEAHBO 3aJICKUTh BiJl TOUHOCTI
BHUMIpIOBaHb NpUiiMada, TO Iy’Ke BaKIMBUM € 3HAHHS MeXaHi3aTOpaMu
OCHOBHUX  NpUHOMIIB  poboTu  mpuiiMauiB. Ha  TouHicTb
MO3HLIOHYBaHHS BIUIMBAIOTh KiJbKa OCHOBHHX (DaKTOPiB: THMYAcOBi
HEY3T'0J[)KEHOCTI, KUJIBKICTB CYIyTHHKIB, 10 OJTHOYACHO
crocTepiraroTbes, armocdepHa iHTepdepeHLis, Bapiamii opOiT
CYIYTHHKIB, 6araTonpoMeHeBe MMOIIMPEHHS CUTHATY Ta iH.

JIJis 1IbOTO CHUCTEMM TapayiebHOTO BOJIHHS MArOTh CHEIiabHUN
inTepderic, o CyTTERO MOJIETITYE POOOTY.
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Nal? Niapyniowunii npucrpiit * |
" "
Mpuiimau GPS

AgGPS EZ Guide 500

Agleader Insight
Po6ouuii moHiTOp

»

[daTtumK KyTa
NOBOPOTY KOAicC

. & Ynpasnsawuuii
KnanaH

KoHTponep
Puc. 21 3aeanvna xomnonosxa asmoninoma Ha npuxiadi Case
Magnum 3 ougepenyianvnoio kopexyiero RTK
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Puc. 22. Inmepdpetic nasicayitinozo npunady EZ-Guide 500 Lightbar
y pobomi

CucteMu napaneabHOT0 BOJIHHA Ta aBTOMJIOTYBaHHS JJONIOMAraloTh
TOYHO JOTPUMYBATHCH BiICTaHI MiX IPOXO/IaMH MAIIIFH IMPU BUKOHAHHI
monboBUX poOiT. Ilpm 11X BHKOPUCTaHHI TEXHOJOTIYHI oOmepartii
BUKOHYIOTBCS 3 MiHIMAJIbHUMH MIEPEKPUTTAMHE, EKOHOMIIATHCS POOOUnit
Ta MallIMHHUH Yac, MajJuBO-MacTHILHI MaTepiaiv, HaciHHs, T0OpHBa Ta
3acobm 3axucTy pocivH. Hairamis gyke 3pydHa IUIsl OONPUCKYBaHHS,
sIKEe Kpallle MPOBOJUTH BHOYI, KOJIM HIDKYA TEMIIepaTypa IMOBITps Ta
BiACYTHS BiTep. TakuM 4HMHOM, mepeBaraMu CHUCTEM MapalieNbHOTO Ta
AaBTOMAaTUYHOTO BOJIHHS €:

- TOYHICTHP pyXy arperatiB 10 MUKPSUISAM; 3HIDKEHHS

HaBaHTa)XEHHS Ha TPAKTOpUCTa (MAIMHICTA);
- MOXJIMBICTh pOOOTH y TEMHHUI yac 10OM Ta B yMOBaX IOTaHOI
BUIMMOCTI.

Pyx Moe s3piiicHIOBaTHCS SK TO MPSIMOJNIHIMHMX, Tak 1 TO
KPUBOJIIHIHHUX TPAEKTOPIsX, IPOTE TOUHICTh BEACHHS, OCOOIMBO MPHU
po0OTI 3 NpPUYINHMMH arperaTami, BUIIA TiJ 4Yac pyxy HPSIMHMHU
JHISIMH.

IIpakTH4Ha YacTUHA
O3HaHOMHTHUCH 13 TEOPETUYHUM MaTePiaIoM.
2. OOroBopuTH BapiaHTH KOMIIOHOBKH HaBiraliiHOro o0aHaHHs
Ha TPaKTOpax Pi3HUX MapoOK Ta MOJEIIECH.
3. OszHalioMHTHCh Ta TMPOAHANI3yBaTH pPE3YyJIbTaTH  TECTIB
HaBIraifHoOro ooJIaJHaHHs.
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Y Himeuunni 6yno mpoBeIeHO BUMIPOOYBAHHS TaKUX CHCTEM CEMH
BUPOOHUKIB. J{7s1 BHM3HAUEHHS TOYHOCTI BOZIHHSA BHKOHAHI II'STH
MIPOXOIiB arperary MHUPHUHOIO 3axBaty 3 M Ta 1o 450 BUMiprOBaHb IS
KOXHOTOo npunany. [lpunanu omiHOBamuCs 3a M'ATHOATBHOIO IITKAIOKO:
ominka 1 — mo6pe, 5 — He3aMOBITBHO (TA0. 2).

Taoauns 2
Pe3yabTaTu nopiBHAHHA e()eKTUBHOCTI HaBiramiiHuX cucrem

Mogenb
~)
—_
[loKa3HUK = | @ g
o = < o
o O % s N
(=) &) E — £ = [N
w 29 |83 2o )
q ~2@E |= % o> | E
Sc—= |© 29 L |2vn |8 é" = oo
= |- O g S > |a =) —~ D
SE | Q= |02 |8« o .2
o .= A Qo = wn o = c > JE [<H)
NE | CL|Es |a & || d o 2
Mo AT (O < — | O
AxicTb
BUT'OTOBJIEHHA 1 2 1,5 2 1 1,5 2
3py4HICTb
MOHTaXy 2 2,5 12,5 2 1,5 2 2

HanamrryBanusa (1,5 1,5 1,5 1,5 2 1,5 |1
Ha

paboTy

[HdopmaTuBHICcTB|1,5 1,5 [1,5 1 1,5 1,5 [1,5
MO>KJIMBOCTI

maMm’aTi 1 1 1,5 3,5 4 3,5 |5
MPUCTPOIO

JlogaTKoOBI 1,5 1 2 2 1,5 [1,5 4
MO>KJINBOCTI

TouHicTb pyxy |2 2 1,5 1,5 2,5 25 (1,5

[TicyMOK OLiHKA

1,5 16 1,7 1,9 2 2 2,4

3a SKICTIO BUTOTOBJICHHS HaWKpallMMHU BUSBWIKCS npunaau EZ
Guide 250 Tta Lightbar. 3a mnpucrocyBaHHsSM JIO MOHTaXy Ta
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MIOKIIOYCHHS Ha repmioMy Micii npwiax  Lightbar., [lns  #oro
BCTaHOBJICHHS JJOCTAaTHBO MPHUETHATH CBITIIONIOAHY MAHENb, aHTCHY Ta
JKUBJICHHSI 1O OCHOBHOTO KabOemto. TpeTiii MOKa3HWK OIIHIOBaB dac
HaJAIITyBaHHS MPUJIaTy Ta BPaXOBYBaB, 100 BBEIEHHS KOOPIUHAT IS
PYXY 3 TOUKH «A» B TOuKy «B» MoxHa 31ilicHIOBaTH 0e3 MOCiOHMKa 3
excrutyatauwii. Bei  mpumaan, mo MOPIBHIOIOTBCS, TMPOCTI B
HaJaIITyBaHHI, OJHAK Kpamly omiHKy orpuMas Centerline 220.

[Ticas BKITIOYECHHS BiH TOTOBUH 10 PEXUMY PyXy MpsSMOI0 «A-By,
KJIABillli MAlOTh YiTKE IO3HAYCHHS, BBEJICHHS IIMPUHHU 3aXOIUICHHS
arperary He BHKIHKae mpobimem. OIiHKa YETBEPTOTO MOKa3HHUKA
BHUSBHJIA, IIO II€ NPWIATA MalOTh NPUOIN3HO OJHAKOBUH pPiBEHB
YITKOCTI TOKa3aHb JUCIUICS Y CBITJIOIOMHOTO IMOKakuuka. [Ipmnan
GPS Copilot orprmaB 4y1oBy OILIHKY 32 PO3/IiIeHI MOKa3aHHs. BepxHs
MaHENb 3 HAMiBKPYTJIMM PO3TAITyBAHHAM CBITIOMIOMHOTO MOKKYMKA
iHpOpPMY€E PO PEKOMEHIOBaHHWH HANPSMOK PyXy B JIaHWH MOMEHT,
HWKHS — TPO TOJOXKEHHS TpakTopa B cMy3i. YOTHpH BepTHKAIbHI
CBITJIOAIONM MiX BEPXHBOIO 1 HWKHBOIO TAHEISMH CBITATHCSA IPU
MPaBUJILHOMY TIOJIO’KEHHI arperaty. Ha mucruiei BUCBIYYeThCS HOMEP
MPOXOo.y.

BOynoBani mpucTpoi mpunmaziiB T03BOJISIIOTH 30epiraT B MaM'sTi
KOOPJMHATH PyXy OCTaHHIX 0OpOOOK 1 psiII IHITNX MapamMeTpiB: IUIOMA
MOJIsL, YMCIIO 1 HOMEPHM MPOXOJiB. 332 JNaHUMHU IO3MIISIMU BiIMIiHHI
omiaku y EZ Guide 250 ta PCS 110 («Topcony). ¥ mpumazni Centerline
220 mpw BIOKITIOYEHHI JKUBJICHHS BCi MOKA3HUKW 3HHUKAIOTh Ta HE
30epiratoThes (OLiHKa S).

KpiM 3a0e3nedeHHs MapajeibHOTO BOJIHHS, NPUIAId MAalOTh
JIOJTATKOBI MOXKIIMBOCTI, Cepel SIKUX: BUMIpIOBaHHS 00pOOIeHOI TUIOIII],
3BYKOBE IOTEPE/DKEHHS TPO JIOCSATHEHHS PO3BOPOTHOI CMYyTH Ta
MEPEIIKOAA, TOBEPHEHHS arperary y BUXIJIHY TOYKY, KepyBaHHS
HaBICHOIO 30pO€r0, TOKYMEHTYBaHHS jJaHuX. Halikpaima omiHKa Takux
moxiuBocteit y PCS 110, EZ Guide 250, Lightbar i Easy Drive.

TouHicTh BOAIHHS TPaKTOpa BOJMIEM, SIKa 3aJICKUTHh HE TUTBKH BiJ
TOYHOCTI CHUTHAy, IO MPUAMAETHCS, alie 1 BiJl YITKOCTI 300pa)KeHHs
eKkpaHa AucIviess abo CIiJIOBKa3iBHUKA, OIIHIOBAJIACS 32 BEIMYHMHOIO
BIIXWJICHHS Bif JIHIT i7€aabHOi TpaekTopii B TOW 4u iHIIKH OiK 1
BEJIHUYMHOIO aMILTITYIH BiIXUICHb.

Haii6inbem onTuMansHO JO3BOJSIOTH BeCTH TpakTop mpuiianu GPS
Copilot i PCS 110, ix cepenHi 3Ha4YeHHS BiIXWUJICHb 3HAXOISATHCS
He/IaleKo BiJl TeOpeTHYHOI JiHiT TpaekTopii, mpudomy GPS Copilot Mae
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MCHINMUH po3Max BIOXmwiIeHb (52 cMm). Aje HalMeHIHMHA po3Max
BigxuieHs 3abesneuns npwiax Centerline 220 (41 cm). Haiibinbma
BenM4YrHa MoxuOoK y npuiany Easy Drive (74,5 cM), a mepekpuTTiB — y
Lightbar (59,5 cm)

Xopomri miacymMkoBi otiHky otpuManu npunanu EZ Guide 250, PCS
110 ta Track-Guide Ha octanHboMy Micii Centerline 220.

Binbmm BUCOKY TOYHICTH 3a0€3MedyIOTh CHUCTEMH IapalieIbHOTO
BOJIHHS, SIKi BHUKOPUCTOBYIOTh KOpWryBanbHi momnpaBku RTK, mo
HaJXOAATh BijJ 0a30B01 cTaHIlii 200 Mepeki MOOUTLHOTO 3B'S3KY (TalJI.

3).
Taéauns 3
BinxujeHHs Big 3a1aHOr0 HANPSIMKY PYXY IIPH Pi3HHUX peRMMAx
Pyx no npsamiul iuHii [PyX 0 KpUBOJIiHINHIN
«A-B» TpaeKTopil
Mopenb ‘ ‘ ‘ \ 5
s g5 5 £ 28| 3| ¢
v Z |E3 SloZ |aE e -
z 2 |=g gz =2 o 2 S S
35 |z & Zlas |25 =R
eIHEEy FI8Es|IE5s| 7| H
O m g O m g Sl mo|lOmo o =
Auto Track
(John Deere) |-8 6 3 -10 13 1 1,52
Vario Guide
(Topcon, -2 4 1,5 6 26 2 1,55
Fendt)
Ag GPS FmX
(Trimble, 0 4 1 20 18 2,5 (1,74
JCB)
System 150
(Topcon) 0 5 1,5 5 18 1 1,83
AFS (Trimble,
Case [H) 0 4 1 H.x. H.n. 1,5 1,84
[ntellisteer
(Trimble,
NewHolland) [1 3 1 H.n. H.z. 2,5 |1,93
A5 Display
(Autofarm) |3 4 2 6 33 3 1,93
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TounicTh BOMIHHS OIIHIOBAJIACSA 32 BEIMYHWHOIO CEPEIHBOTO
3HAYCHHSI BIJIXWICHHS BiJ{ TPAEKTOPIl Ta CTAHAAPTHOIO BiJXWJICHHS, a
TaKOX EKCIIEPTHO 3a M'ITHOATBHOIO IIKaoro. I1pu BogiHHI TpakTopa Imo
mpsMiil Halikpami pesynpTath mokazanu cuctemMun Ag GPS FmX
(cepenHe 3HaYCHHS BiAXWICHHS JopiBHIOE 0, cTaHAApPTHE BIIXUICHHS
nopisatoe 4), AFS (0, 4) ta Intellisteer (1, 3). Yci BoHM oTpumManu
BiIMIHHY OWiHKY y Oamax. Ilpm kepyBaHHI TO KpuBiHf TpaexTopii
BigMiHHI oLiHKK oTpuMainu Auto Track i System 150.

3a BETMYMHOIO MiJCYMKOBOI OILIHKHM, 5Ka BpaxoBye IMOPSA 3
TOYHICTIO BOJIHHSA OaraTto(pyHKIIOHANBHICTH NpWIadiB Ta iHIII
JIOMaTKOBI MOXKIIMBOCTI, KpamuMu BUsSBHINCS Auto Track (1,52 6ana),
Vario Guide (1,55) Ta Ag GPS FmX (1,74).

AHaui3 pe3ynpTaTiB BUIIPOOYBaHb MOKA3aB, MIO IMiICYMKOBI OI[IHKH
MTOPIBHIOBAHHX CHCTEM IMapajIeIbHOTO BOMIHHS BiAPIZHAIOTHCS OJTUH BiJl
OJTHOTO HE3HAYHO: Pi3HUIIS MK HAHTipIIOIO Ta HANKPAIIOIO OLIHKAMU y
nepuiomMy Bunajaky cranoButs 0,9 6ana, y npyromy — 0,4 6ana. Tounicts
BOMIHHA CHCTEM, IO MPAIIOITh 3 KOPUTYIOUO0 mompaBkolo RTK,
3HAYHO BHIIA.

4. OOroBopuTH OTpUMaHi pe3yNbTaTH, 3pOOUTH BiANOBIAHI
BHCHOBKH.

3anumanns 018 CamoKOHMPOIO:

1. SIxi BiZMIHHOCTI aBTOMLIOTA BiJl CHCTEMH TapaIeTbHOTO
BOIIHHSA?

2. Ui MOe aBTOMJIOT MPAIIOBATH 03 BTPYYaHHS JIFOAUHU?

3. SIKi cKJTa 0Bl CHCTEMH aBTOIJIOTYBAHHS ?

IIpakTyHa podorta S
OOMip KOHTYPIB MOJIIB Ta HOr0 TOYHICTH
Mema pobomu: nabymu npaxmuyHux HABUYOK GU3HAYEHHS MOYHUX
NJIOU) NOJIS 13 GUKOPUCTHAHHAM HAGI2AYiHO20 001AOHANHSL

TeopeTu4HAa YACTHHA
Tounuii KOHTYp TakoX € 0a3010 s 1HCTPYMEHTIB TOYHOTO
3emiiepoOCTBAa — TIpU  BOPOBADKCHHI  MapayeIbHOTO  BOJiHHS,
nudepenuiioBanoro BHeceHHs: 10o0puB T1a 33P, poboTi 3 cucremamu
KOHTpOII0 TexHikd. Cam mpouec oOMipy MOJIB MOXHa TOETHATH 3
MPOBEICHHSIM BiJIOOpY TMPOO TIPYHTY, MOHITOPUHTOM CTaHy TOCIBIB,
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CTBOPEHHSIM OPTO(OTOIIAHIB, IO JO3BOJISE OKPIM TOYHOTO KOHTYPY
OTpUMYBaTH HaOOpH JaHUX Mpo penbed monst abo cTaH Bererarii
pOCIIMH, HEOOXIAZHMX TIpH pPoOOTI 3 TEXHOJOTIIMH TOYHOTO
3emirepoOcTBa.

MeToau o0Mipy IiISTHOK

€ Jnexinbka HaWOUIBII MOIIMPEHUX CHMOCOOIB OTPUMAHHS TOYHHX
KOHTYpiB. B 0OCHOBHOMY BOHH BiApi3HSAIOTHCS MiXK COOOFO 32 TOUHICTIO
OTpPUMaHMX JIaHHUX, BapTOCTi | TeKTapy B rpollax Ta 4aci:

e  OuudpyBaHHs KOHTYpiB Ha 3HIMKax Google;

e  O0’i3x mursHky Ha aBTO 3 GPS-00MagHaHHAM;

e  OmudpyBaHHI KOHTYPIB MO KOMEPIIHHUX CYITyTHHKOBHUX
3HIMKaX;

e OOJiT HOJIB IPOHOM.

1. Buxopucranssi KapT

Mo>xHa BIIKpUTH 3arajdbHOAOCTYIHI KapTh Bing, Google Earth, abo
oprodoTorIanu 3 KagacTpoBoi KapTu. B pexxumMi OHIaiH mepersaHy TH
CYMYTHHKOBI 3HIMKH, SIKi MOCTymHI B apXiBi. OOpaBmIM aKTyaibHi
3HIMKH, MOXHa 00OBECTH KOHTYPH CBOiX IIOJIiB BPYYHY 1 OTpUMATH iX
TUTOITY.

ITrocwu:

. IBuako.

e  be3KomTOBHO.

Minycu:

e HemoXJIMBICTh BUBHAYNUTH KOHTYP JCSKUX ITOJIB.

e  HemoxuBicTb BpaxyBaTh peibed.

e  Benwmka moxuoOka.

e He MoxHa BpaxyBaTH BTpaTH B CEPEHHI MOJs: 3a00J0UEHHS,
COJIOHYAKH, JIEPEeBa YU BUBEJICHI T1ai.

Meron migiiie  HEBENMKHM  TOCIOJApCTBAM, SIKi  3HAIOThH
MICIIE3HaXO/PKEHHS CBOIX JIUISHOK 1 SIKi XO4yTh X0o4a 0 Bizyalli3yBaTH
MOJISl HA IHTEPaKTUBHIN KapTi.

2. 00’iza moJst

ABTOMOO1ITB 3 GPS-Tpekepom 00 1 IKa€E MMOJIE TI0 IEPUMETPY.
[Trocu:

e OOMip mosst MOXKHa IPOBECTH CAMOCTIHHO.

Minycu:

e [loxuOka nanux — 3-5 MeTpiB.
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e 00’131 HE BpaxoBYE penbed.

e OOMmip 00’i310M HE Ja€ MOXJIMBOCTI BpaxyBaTH B CEpeIUHI
110J1s1 3200JI09CHI TISTHKA, COJIOHYAKH, IepeBa Ta 1HIII TEXHIYHI BTpaTH.

e  OOMipH moms He MOXHa pOOUTH, KOJTM Ha HHOMY BXKE POCTYTh
KYJIBTYpH.

Heenuki rocionapcTBa 4acTo BUKOPUCTOBYIOTH JIaHi 3 aBTOMIJIOTIB
TEXHIKH, I OTPUMAaHHS KOHTYpY. Takuii 0OMip MOYKHA IIPOBOJINUTH ITi
Yac MoJIbOBHUX POOIT, MPOTE TYT SK i 3 00°1370M € MpobdaeMu 3 TOUHICTIO.

Bci GPS mpuctpoi s oOMipy Tuiomli 3eMenbHOi AISTHKE MOXKHA
MTOITUTH HA TaKi TPyIH:

o CmapT¢oH 3 MOAyIIEM gpS

¢ CriopTHBHI Ta moOyTOBI gps Tpekepu

e Cmaptdon i3 3oBHImHIM GPS/GNSS, mo makimodaeTses,
mpuiiMadeM 0a30BOTO PiBHS TOYHOCTI.

e Cmaprdon i3 3oBHimHIM GPS/GNSS, mo mniakimoyaeTbes,
npuiiMadeM MOKPAIIEHOTO PiBHS TOYHOCTI

e Cmaprdod i3 30BHImHIM RTK npuitmadem, 1110 miaKrodaeTbes.

Bce 00agHanHs 32 BUHSTKOM OCTaHHBOTO MPAIIOE 3 0€3KOMITOBHUM
CUTHAJIOM, SIKHH BOHM OTPUMYIOTh BiJ Ti€l YM IHIIOT CHCTEMH
cymyTHHKIB.  J[ms  oTpuMaHHS  CyOCaHTHMETPOBOI  TOYHOCTI
BHKOPHCTOBYETHCSI Mepeka 0a30BHX HA3eMHHX CTaHIIH, SKi B peKUMIi
peampHOro Yacy TMepefaroTh TMOMpaBKU Ta 3HAYHO MOKPAIlyIOTh
TOYHICTh TIO3UIIOHYBaHHSI.

CMmaptdon 3 gps MoayJeM OAWH i3 HAWHETOYHINIAX BapiaHTIB
BUMIipIOBaHHS 1Uiomni nojst. [loxuOka mpu HOro BUKOPHCTAHHI MOXe
ctaHoBuTH moHay 10%, o € KpuTHIHO 6araTo Il pealbHUX 3aBAaHb.

CnoprtusHi Ta no0yTOBi gps Tpexepy HEe CUIIBHO Kpallli 3a NepIInit
BapiaHT, BOHM TaKOXX MalOTh HEBEJIHKY 32 PO3MipaMH gps aHTEHY 1 He
MOYTh 320€3MeUNTH HAIEKHY TOYHICTh BUMIipPIOBAHHSI.

Cmaprdon i3 3oBHimHIM GPS/GNSS npuiimadem 06a30Boro
PiBHS TOYHOCTI - IIe BX)KE IPUCTPIHd, 110 KapANHAIBHO BiJIPi3HAETHCS IO
TOYHOCTI BiJl IEPIIOTO i Apyroro Bapianty. Ha BifMiHy Bij momepenHix
BapiaHTIB, aHTEHA Ta TMpHUIMaYy — 1€ OKPEeMHH MPHUCTPIH, IO
MiIKTI09aeThesl 10 cMaptdony uepe3 Bluetooth. ®ismunmit posmip
AHTCHHU B HbOMY B 2-3 pa3u Ouiblie, HDK y 3Bu4aiiHoMy GPS momyi
cMmaptdona. Lle 103BoIIsIe HE TUTBKH OTPUMYBATH CHJIBHIIIIMI CUTHAII, a
i 0ZJHOYACHO «Oa4uTH OiIbILIE CYIMYTHHKIB. [HIIOI0 OCOOIUBICTIO € Te,
IO Taka aHTeHa 3aBISKH CIELiaIbHOMY MOIYJIO NpHiMada MOXe
«JIOBUTHY CUTHAJI HE JIUIIIE 3 OJIHI€T CYITyTHUKOBOT MEPEeXi, a 0Jjpasy Bij
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KUTBKOX, THM CaMHUM IIOKpaIlye TOYHICTh 1 e Bxke He GPS, a GNSS
npuiMad.

IToxmOka BUMIPIOBaHHS IUTOIII TaKUM OOJaJHAHHSIM CTAaHOBHTH
omuszpko 0,5-1%, mo B pasu kpame 3a momepenHi Bapiantu. o
CTOCYETHCSl BUKOHAHHSI JIMILIE OJJHOTO 3aBAaHH — BUMIPIOBaHHS IO
T0JIsA, TO TIOIIOHOT CHCTEMU IIITKOM OyIe TOCTaTHRO A1 99% BUTIAAKIB.
Axmo mnotpibHO oTpuMmaTtH OaraToyHKI[IOHATBHY CHCTEMY, A€ 0
3aBlaHHs OOMIpy IUIOII TOJIB JOJACThCS BHXIJ Ha TOYKY YU
BHU3HAYEHHS MEK 3€MENbHOI MOUISIHKH, TO PiBHS TOYHOCTI TaKOTO
npmiaxy Oyae 3amalio.

Cmaprdon i3 30BHimHIM GPS/GNSS npuiiMmaueM moxkpameHoro

piBHa TouHOcTi. Take oOnamHaHHs, K 1 paHime, OyAe MpaIoBaTh 3
0E3KOIITOBHAM CYIMYTHUKOBHUM CHUTHAJIOM, aje 3aBISKH 301TbIIEHOMY
pO3Mipy aHTEHH i crieniaTbHUM (PLTbTpaM 3TIIaKyBaHHS «BiIOUPAIOTH
TIABKM CYNYTHHKH 3 HaWKpalmiM CHTHaJOM, TOYHICTh JIHIHHUX
BHUMIpIOBaHb OyJi¢ BUIIO0, HIK Y MONepeAHbOMY BapiaHTi. Hanpukian,
TP BUXO/Ii HA TOYKY a00 MeXyBaHHSA BiH AacTh TO4YHICTh B 20-30 cMm, B
TOW ke Yac, sk y 0azoBomy Tiunbku 50-70 cwm. Ille omHiero icTOTHOIO
BiIMiHHICTIO Oy/ie IKiCTh KOHTYpY BUMipy. Y npuinani 3 anteHoro GNSS
1 QiIBbTpOM 3rIaKyBaHHS BiH Oy/ie B OLTBIIOCTI BHUITAKIB PiBHIIIE 32
paxyHOK OLTBIIOI OIUIBHOCTI TOYOK, fAKa 3aeKUTh BiJ] YacTOTH
npuiiMada. Y 6a3oBux BiH 70 2 '1y, y mokpamenux 5-10 I'u. I{inbHicTh
TOYOK MOXKE TAKOXK PETYNIIOBAaTHCS HamamTyBaHHsIMHU [13, 3 skum
Npalfoe MNpuiiMad, TOMY Yy pIi3HHX IOCTa4albHUKIB BOHA MOXE
BiJIPiI3HATHUCS.
[Mpunaay 3 TakoK KOMIUIEKTAIIEI0 BXKE MOKHA BBaKATH MPOQeciiHUM
piBHEM IS arpOHOMIB Ta CITy’)KOM KOHTPOJIFO 3€MEIbHHX JUISTHOK
i IIPUEMCTBA, K1 3aiiMar0ThbCs ONM(ppPyBaHHAM TOJIB. Alle BCE K TaKu
TaKoro npwiany Oyae HeOCTaTHBO JUIs MPpOodecioHaiB BUMIPIOBaHHS -
T'e0/Ie3UCTIB-3eMIIEBITOPSTHHKIB.

Cmaprdon i3 3o0BHiHiM RTK npuiimauem - mnpodeciitanit
BUMIpPIOBaJIbHUN TIPWIIA, SIKMI 3 TOUHICTIO 1-2 M JJOTIOMOKE BUHECTH
MeXi 3eMeNBbHOT IUISTHKY, IPOBECTH PO3MITKY JIOPOKHBOTO TTOJIOTHA 200
TUTSTHKY 1117 Oy 1iBHUIITBO. TOYHICTE BUMIPIOBaHb JOCATAETHCS 3aBISKA
crienianbHid Mepexxi 0a30BHUX CTaHINM, SKi OJHOYACHO OTPUMYIOThH
CHUTHAJI BiJI CyITyTHUKIB 1 3'€IHYIOTHCS 3 pOBEPOM (3a3BHUAlA 11 BillIKa 3
RTK mnpuiimayem), oTpumyioun pi3HUIIO B Iux BuMipax Ha RTK
npuiiMay BiANPaBISIOTHCS TONPABKH, SIKI KOMIEHCYIOTh Ti HETOUYHOCTI,
11O JIa€ MpsiMe 3'€THAHHS 3 CYIyTHHKAMHU.
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3. OOMmip KOHTYpIB M0JIs IO CYNYTHUKOBUX 3HIMKaX

CporoaHi KOMEpIiiHI CyMyTHAKH MOXYTh BHAAaBATH TOYHICTH IO
TEKUTBKOX CAaHTHUMETPIB Ha IIKCEIb.

ILnrocn:

e MoskHa OTpUMATH iICTOPHYHI 3HIMKH TIOJA.

e  MoyxHa BUKOPUCTOBYBATH y 30HaX, 3800pOHEHUX ISl HOJIBbOTIB
JIPOHIB.

Minycu:

e  3iiOMKy MO>KHA ITPOBOJIUTH JIUIIIE B OE3XMapHY MOTOY.

e JlocTaTHRO BEIMKA IMOXUOKA.

e Ha orpumanHs 3HIMKIB BHCOKOI SKOCTI MpH HOBIM 3iomii
moTpiOHO Oarato Jacy.

Lle onTrMainbHe pillleHHS IPH iHBEHTApH3aIlii BETHKOT'O 36MEITEHOTO
0aHKy, SIKMi JOCTaTHbO INIBHO 3rpymnoBanuil. lle 3pyunime,
JIeIIeBIIe Ta TOYHIIIE 3a 00’131, TUIOC HA J0Jady MOXKHA OTPHMATH
opTOo(hOTOIIaHH MOJIIB.

4. OOMmip moJist APoHOM

J1s 0061160TY DiTSTHOK Oy e MoTpiOeH HaBUIeHUH eKilax, BIacHe, caM
npoH. Bapro BuxopucroByBatu apoHu 3 PPK a6o RTK momymem, mo6
OTPUMaTH MaKCHUMaJbHY TOYHICTb.

[lin ywac MOMBOTY HOPOH pPOOWUTH BENMKY KUIBKICTh 3HIMKIB, SIKi
YaCTKOBO HAaKJIaJalThb OOUH Ha onxuH. lle mo3Bonse oTpuMaTH
neTaizoBaHi oprodoToruianu. Uepes Te, M0 BUCOTA MOJLOTY JIPOHA
3a3puyaii ctaHoBUTh 100-300 MeTpiB Haj 3eMIICI0 € MOJJIUBICTb
OTPUMATH 3HIMKH 3 PO3[IIBHOIO 3/IATHICTIO JIEKUTbKAa CAHTHMETPIB Ha
ITiKCEeTb.

JIyis IpuB’A3KU 3HIMKIB JI0 KOOPJIWHAT HA MICIIEBOCTI 3HaI0OUTHCS
nonomora I'IC daxisus, sxuii «30epe» 3 THCAY 3HIMKIB OpTO(OTOIIaHI
3 IPUB’SI3KOI0 KOOPJAMHAT, HA OCHOBI YOTO CTBOPIOETHCS EJIEKTPOHHA
KapTa 1oJs 3 AaHUMH TPO IJIO0MTY.

JIpoH N103BOJISIE OTPUMATH KOHTYD, ILIONLY, OPTOQOTOIUIAH OIS Ta
Matpuio penbedy 3 TouHicTIO 10 20 cM. A HOTO BHUKOPHCTaHHS
JIO3BOJISIE BUSIBUTH TPHJIATHI Ta HE NMPUAATHI IUISHKA JJs1 0OpOOITKY,
YTOUYHUTH PO301KHICTH IUION] JIJSTHOK Ha Tarepi Ta THX, SKi € B
PEeaNBHOCTI.

ILrocn:

. Bucoka Toudicts 1aHux — 10 20 cm.
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e  OmepaTHUBHICTH MPOBEACHHS 0OMIpY.

e  MoXIuBICTh BpaxyBaTH BTPaTH BCEpPENUHI TONSA, CTBOPUTH
MaTpHIIIO penbedy.

Minycu:

e  OOMip HE MO>KHA IPOBOAMTH NPH CHIIbHIN BITPSIHOCTI YH B JIOILI.

B «no fly» 30Hax Oing aeponopTiB, BINCHKOBHX 1 IHIINX PEKUMHHX
00’ ekTiB MOTPiOHO 32 10 THIB 10 BHJIBOTY OTPUMATH JTO3BLIT 1 TOTOAUTH
BUJIIT 31 CITYy>KOOBISIMH 00’ €KTY.

IIpakTHyHa yacTUHA

1. O3HaWOMHTHCH i3 TEOPETHIHOIO iH(DOPMAITIETO.

2.  OOroBoOpHTH IEpeBaru Ta HeIOJIIKU Pi3HUX METOJIB
OTPUMAaHHS JaHUX

3. OOMipsTH 3a/1aHy TUISTHKY Pi3HUMH CITIOCOOAMH

4. TlopiBHATH OTpHMAaHi JIaHi, 3pOOUTH BUCHOBKH

5.  CniBcTaBUTH BIIACHI JIaHi 13 aHAJIOTIYHUMU PE3YJIbTaTaMHU
KoJier. 3poOuTH BUCHOBKH.

3anumanns 08 CamoKOHMPOIO:

1. Yum 3yMoOBII€HA HEOOXITHICTh TOYHOTO OOMIPY 3€MENbHUX
IISTHOK?

2. Ha3BiTh OCHOBHI METO/IM OTPUMAHHS JaHHUX TUIONI JUISHOK.

3. SIka i3 arecToBaHMX cucTeM Ha Bamry nymky Haiikparia?

IIpakTyHa podoTa 6
Bin6ip mpo0 rpyHTy Ta aHaxi3 arpoxiMivyHNX MaTepiaJiB y
npeun3iiiHOMy BUPOOHUITBI
Mema pobomu: euguumu ocobaugocmi ma mexuiyHi eumozcu 00
ananizy rpynmy 0jis nompeb npeyusitino2o zemiepoocmea

TeopeTu4HAa YACTHHA

Binbip mpo6, mist orpuMaHHsS iHGOpMAILIT 111010 TOTEHIIHHOTO
PiBHSL POJIOYOCTI I'PYHTY, Ha KOKHIM eJeMEHTapHil AUISHIN IO, €
OCHOBHHUM €JIEMEHTOM B CUCTEMi TOUHOI'O 3eMJIEpOOCTBa.

CyuacHi TeXHOJIOTIT TpeIM3iHHOro 3eMJepo0cTBa MependadaroTh
MPUB'A3KY OCHOBHHX TOJHOBUX oOrmepalii Jgo abcomoTHuX abo
BIIHOCHUX TeorpadiuHuX KOOpAuHAT. Y [UX MUIAX 3BUYANHO
BUKOPHUCTOBYIOTh ITPUHMAaUi CUTHANIB TI00aJbHUX (CYIyTHUKOBHX ) a00
JIOKaNbHUX (HA3eMHUX) CUCTEM TIO3UI[IOHYBaHHSI.
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TexHonoris TpoOOBiNOOpY TONSATaE, HACAMIIEPE], Y BH3HAYCHHI
KOOpAWHAT 00CTEKYBAHOTO IOJIS 1 BUIIIEHUX Ha HHOMY THM UM 1HIIHM
CIIoco00M eNIEMEHTaPHHX AITITHOK (KOHTYPIB).

Bin6ip mpob mMoske 3iiiCHIOBAaTHCS MEXaHI30BaHUM a00 Bpy4HYy. Jlist
MEXaHi30BaHOTO BiOOPY MpoO MpoOOBiIOIPHUKK BCTAHOBIIOIOTHCS Ha
CaMOXiJHMX  MallMHaX:  CaMOXiJHMX  MIaci, = MOTOKOJISICKax,
kBajparuiiax. OCHOBHA BHMOra JI0 TaKWX arperatiB - BHCOKA
MPOX1/IHICTh 110 OPHUM YT1IJ5IM, MOTOCTa01IbHICTD, JIETKa KEPOBAHICTH,
HU3BKMH THUCK Ha TPYHT, MPOCTOTa B eKCIUTyaTamii, BHCOKa
MPOIYKTHBHICTD POOIT (puc. 23).

AL B

008I00IPHUK HA ABMOMOOIILHOMY WACI,

Puc. 23. MoGinonuii n 0
SkokAgro, Yrpaina

IIpu HeBenmukoMy o00csi3i poOiT (y CEJNSHCBKHX, (PepMEepChKHUX
rOCHOAApPCTBAaX) MOXE NPAKTUKYBaTHCS py4dHMH Bigdip mnpold 3
BUKOPUCTAaHHAM NpoOoBiI0ipHHKIB (OypiB) pi3HOT KOHCTPYKIIi. Y 1HX
LUIX JUIs BinOopy npo0 3 OpHOro Imapy HaiOLIbII NPUIATHI IITHPHOBI
poOoBiAGIPHUKY, SIKi BUKOPUCTOBYIOTH arpoximciyxoOu. st B3aTTS
npod 3 OpHOro i miJopHOro mapiB (NMpU JAIarHOCTUII a30THOTO
KUBJICHHS) TPAKTUKYIOTBCS YyAapHi abo cBepIMiIbHI OypH, IO
JI03BOJIAIIOTH TIOMIAPOBO BigOWpatu TrpyHT 3 rmbunHu po 100 cm.
3aranpHa Maca TpoO JJs 3MIIaHOTO 3pa3ka MOBHHHA CTaHOBUTH HE
menme 300 r.

B mpomuciioBux yMoBax IepeBaka€ METOANKa aBTOMATH30BAaHOTO
BiZObopy mpob. 3a JOHmOMOrol  CHeliaidi30BaHOTro MPOrPaMHOTO
3a0e3MeUYeHHs] CTBOPIOETHCS KapTa-3aBlaHHsS JUisd BigOOpy mnpod 3a
ONTUMAJILHUM MapiipyToM i3 GPS-npus'szkoro.

Buo6ip MeToaukn nody10BM MapIIpyTy
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1. 3a tumoM rpyHTY
3acTocyBaHHS TaKOTO METONYy JOLUUIBHO IPH HAsABHOCTI XOPOIIOl
TPYHTOBOI KapTd Moyid. Y IbOMY BHUIAAKY MPOOH BiAOWPAIOTHCSA IO
KOXHIH 3 NIJITHOK 3 OJHUM TUTIOM TpyHTY. llpn mpoMy ciifg yHUKaTH
BigOOpy Mpob Ha Mexkax AUISTHOK 3 Pi3SHUMH IPYHTOTUIIAMH.

2. BunineHHs KOHTYPIiB 32 JaHUMH MOHITOPHHTY YPO>KaltHOCTI
Hanmii  cnoci® 3acHOBaHWA HAa  aBTOMAaTHYHOMY CKaHyBaHHI
YPOXKaMHOCTI CITBCHKOTOCHIOAAPCHKHUX KYNBTYP B IIPOLECi iX 30MpaHHS.
BuKOpUCTOBYIOUM KOHTYpH OJHAKOBOI YPOXKaHHOCTI SIK eJleMeHTapHi
apeasu, MOYKHa IPOBECTH 110 HAM BiA0ip TPYHTOBUX MPOO 1 BCTAHOBUTH
piBeHb 3a0e3nedeHHs] TPYHTIB TUMH YW IHIIAMH eJIeMEHTaMH, TOOTO
CKJIACTH arpoXiMiuyHy KapTorpamy MOJA.

3a3HadeHnit cmoci0 3HAYHO EKOHOMHINIMKM BimOopy mpod 1Mo
perymspHii citii. Hampuknazn, Ha momi mmometo B 200-300 ra 3amicth
COTHI 3MiIlIaHUX TPYHTOBUX 3pas3KiB, CKIQJACHUX 3 2-3 THCSIY
IHAWBIAyalbHUX Tpo0, B IbOMY BHIAJAKY BHUAUIIETBCS KilbKa
€JIeMEHTapHUX MUITHOK 3 BIAMOBIAHUM 3MEHIIEHHIM KiJTBKOCTI MPoO,
3MilIaHMX 3pa3KiB 1 KOUITIB Ha iX arpoXiMiuHMIA aHai3.

HenonikamMu gaHOro METOAYy € HWOTO Opi€HTAllisi Ha YYyTJIUBICTH
MEBHOI KYJIbTYpH Ha (PaKTOpH POIIOYOCTI, SKi BH3HAYAIOTH came il
BPOXKaWHICTh, TPUYOMY BH3HA4YeHI 3a arpoMETEOPOJIOTIYHHMU
pecypcaMu B KOHKPETHUH pik. Pa3oM 3 TUM BiZiOMO, 110 Pi3HI KYJIBTYpU
HEOJIHAKOBO pearyloTb Ha TpyHTOBI ymoBH. [loromni ymoBu
(Bomoro3abe3neyenicTs), TaKOK MOXYTh HEOJHO3HAYHO BIUIMBATH Ha
BPOXKAWHICTD KYJIBTYp MO TEPUTOPIi TOJS.

[Ipote, nanumii croci® BUSIBIEHHS KOHTYPIB TPYHTOBOI DPOMIOYOCTI
3aCIlyrOBY€ yBard Uil BUKOPUCTAHHS B TPAKTHII MPEHH31HHOTO
3emIiepoOCTBa.

3. BupaineHHs KOHTYpIB 32 JaHUMH JUCTAHIIHHOTO 30HAYBaHHSI
Janmii  crmoci® BHUAIIEHHS arpoXiMidHUX KOHTYpIB T'PYHTOBOI
POJIt0UO0CTI 0a3YEThCSI HA BUKOPUCTAHHI PI3HUX METO/IB AUCTAHI[IHHOTO
aBIaKOCMIYHOTO 30HAYBaHHs 3eMHOi ToOBepxHi. s perioHiB 3
MiBUIICHOI0 XMAapHICTIO HaWdJacTilie BAAIOTHCA JI0 AMCTAHI[IHOTO
BHU3HAYEHHS  BHYTPIIIHBOIIONBOBUX  KOHTYPIB 3 JIOIIOMOTOIO
paaiosokallii 3eMHOT TIOBEPXHI, 1110 31HCHIOETHCSA B TEILTY MOPY POKY
HE3aJIC)KHO BiJl IOTOAHMX YMOB 1 4acy A00u 3 jiTakiB abo IUTYYHHX
cynytHUKiB (LLIC), B nenuMeTpoBOMYy Aiana3oHi XBHILOBOTO CHEKTPY
BUTNIPOMiHIOBaHHS. JIOCHI/DKEHHSAMH Ta TEMaTHYHUM OOpOOJIEeHHIM
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(ounppoBaHNX) KOCMIYHUX 3HIMKAX ITOJIiB JJOCHTh YiTKO BU3HAYAIOTHCS
MEXi JIJISTHOK IMOJIiB, 10 PO3PI3HAIOTHCS 32 KOMIUIEKCOM arpoXiMiuHUX
MTOKa3HUKIB.

IMopsm 3 pamiojoKamifHUMH  3HIMKaMH, JUISI  BHSBIICHHS
arpoxiMiYHMX KOHTYpPIB Ha OPHHUX 3€MJIIX MOXHAa BHUKOPUCTOBYBATH
(dboToMeTpUYHI 300pakeHHs, SKI OJiepKaHI B PpI3HUX Jlialma3oHax
XBHJILOBOTO ~ CIIEKTpa 3a JIONOMOIOI0 CKaHyrouoi —amaparypw,
BCTaHOBJICHOI Ha JIiTakax a0 MTYYHUX CYMyTHUKAaX 3eMIIi.

Taxkum YUHOM, JUCTAHIIHHI METOJTU 30HAyBaHHS
CLIBCHKOTOCTIONIAPCHKUX ~ YTiflb JIO3BOJSIIOTh PEAbHO BHKOHYBATH
mudEepeHITialiio POAIYOCTI TPYHTIB 3 METOI0 au(epeHIliHoBaHOTO
3aCTOCYBaHHS 3aco0iB Ximizarii. 3 MNOJANBIIUM BIOCKOHAICHHSIM
METOJIIB NWCTAHIIIHOT IHAWKAIil 3'IBUTHCA MOXIIMBICTH B3arajii
MepeiTH Ha OTiepaTHBHE BU3HAYCHHS TOKA3HHUKIB TPYHTOBOT POAIOYOCTI
LIUMU METOJaMH, HE BJIAI0YKCh JIO IUPOKOMACIITAOHUX arpoXiMidHUM
JOCTIDKEHh MUIBHOHIB TEKTapiB OpPHHUX 3E€Mellb, SKi BHMararoTh
BEITMYE3HUX BUTPAT IpaIli i KOIITiB.

MoOXIMBO TakOX CKaHyBaHHS BJIACTUBOCTEM TPYHTY METOAOM
CJIICKTPOIHIYKINI. 3a TaKUM METOJOM, CKaHYBaHHS IHTEHCHBHOCTI
3eNeHOro  3a0apBIEHHA TOCIBIB  3IMCHIOETBCA  ClICHiaTbHAMH
NIMPOKO3aXBATHUMH  CHEKTPOPOTOMETPUYHUMHU  CEHCOPAMH, IO
BCTaHOBIIIOIOTHCS Tiepes a00 Haj KabiHOK TpakTopa ad0 MallMHU Ta
MepealTh ONU(pPOBaHI CHTHANH Ha OOPTOBHA KOMITIOTEp 13
3aHECEHHSM Ha eJNEeKTPOHHY KapTy mons (pexxum off-line) abo wepes
O0OpTOBUI KOMIT'IOTEp arperaTy Oe€3mocepeaHhO0 Ha poOodYl OpraHu
ymobproBaya (pexum on-line).

Puc. 24. [Ipuxnao obnadnans 051 NOMOKOB020 AHANIZY CIMAHY O
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OO6pobieHi cKaHepHi 3HIMKH (KapTOTpaMu OIS ) CITYKaTh OCHOBOIO IS
BHJIIICHHS KOHTYPIiB TPYHTOBOI POAIOUYOCTI SIK €JIeMEHTapHUX IUITHOK
IUTS arpOXiIMIYHOTO 00CTEXKEHHS a00 Oe3mocepeHbo i nudepeHtiamii
1103 0OpUB MiJ] KYJIbTYpY.

IMapamerpn CTaH/IAPTHOTO aBTOMATH30BAHOI'0
BiI0OPY I'PYHTOBHX 3pa3KiB:
e aBTOMATHYHHUI 30ip 3pa3KiB IPyHTY rapaHTye sSKicCTb 3a00py
KOXHOI MiHI-TIPOOU Ta TeONpuB’ 3Ky 0 CEKTOpa BimOOpy.
e rmbuHa Bimbopy 3pa3kiB Bix 10 1o 30 cm.
e 3araJibHa Npo0a IPYHTY CKIANAeThes 3 15 MiHI-poO Ta Mae
Bary ~500 r.

* TPOIYKTHBHICTH B ceperHboMY S50 3arajbHUX 3pa3KiB B JICHb B

3aJIC)KHOCTI BiJI PO3MIPY CITKH 3arajbHOi IPOOH.
e KOYKCH 3pa30K Mae€ CBill YHIKaJbHUU KO SKUH CKIAIAa€ThCs 3
Ha3BH TI0JIs Ta HOMepa cekropa: «pole.007 3»

e CTUKETKHU JuId npo0 3 MONINpomijieHy Ta TepMoTpaHchepHuit
croci0 X ApyKy, 1€ rapaHTye 30epeeHHs Koay MpoOu HaBITh
y BOJIOTHX yMOBaX.

3i0pani poou HYMEPYIOTBCSI ~ Ta  TEPeHaroThCA 1O
arpoximiadoparopii Ajsl aHaizy.

VY nabopaTopHHX YMOBaxX OpraHi3ylOTh CyIIKY TPYHTY 3a IPHUPOIHOL
TEMIIEPaTypH TIOBITPS (AKIIO HE MOTPiOHE BHU3HAYEHHS arpoXiMidHUX
BJIACTMBOCTEH B  CBDKEBIZIOpaHMX  3pa3kax), WOro peTeibHe
nepeMillyBaHHs, MOIPiOHEHHS 3 MPOCIIOBAaHHSIM Yepe3 CUTO.

Pesynbratn aHaNizy 3aHOCSTHCS 710 POrpaMHOTO
3a0e3redyeHHs, y mporeci oOpoOiTKy B SKOMY, CTBOPIOIOTHCS KapTh
PO3MOITY eIEMEHTIB KUBJICHHS Ha €JIEMEHTAPHUX JTUISTHKAX TOJISL.

VY mopaneioMy, OTpUMaHy KapTy MOXKHa BHKOPHUCTOBYBATH JUIS
MPUHHATTS HEOOXIHUX YIPaBIIHCHKUX DIllIEeHh Ta CTBOPEHHS KapT-
3aBJiaHb JJis TU(epeHIIHOBaHOTO BHECEHHS JIOOPUB.

I[IpakTnyHa yacTuHA
O3HaOMHUTHUCH 13 TCOPETUIHUM MaTepianom
2. O3HallOMUTHUCH i3 LTFOCTpaTUBHUMHU BiJilcoMaTepiajgaMu
aBTOMATHU30BAHOTO BiI0OpPY MPOO IPYHTY
3. IlobymyBatu MapupyTH Binoopy mpod 3a pi3HUMU METOJUKaMHU Ha
MPUKJIIA/Ii TPOTIOHOBAHOTO €TaIOHHOTO TIOJIS

=
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[Ipoanaii3yBatu rmepeBaru Ta HeJIOJIIKH KOKHOTO 13 MapIIpyTiB
3poOuUTH BUCHOBKH.

Bcranosutn Ha ITK mporpamumii 3aci6 Xarvio Field Manager.
OcBoiTH TOJIOBHE MEHIO 3aco0y, CTBOPHUTH BIJIACHE IIOJIC
HaMaJTFOBABIIIH HOTO BPYYHY, CTBOPUTH JIPYTE MOJIC 3aBaHTAXKUBIITH
roro koHTyp. Ha3Batu 0OuBa mosist 32 CBOIM MPi3BUILEM.

8. Tlpu3HauWTH MEpIIOMY Ta JPYroMy MOJI0 KYJIbTypy Ta aTpuOyTH
BIJIMOBITHO JTO i1HUBIYaIbHOTO 3aBJIaHHS.

No ok

3anumanus 0ns camoKoumponio:

1. SIka BiIMIHHICTh aBTOMATH30BAaHOTO BiI0OPY MPOO rPyHTY?

2. Sxi cienudiuni BUMOTH 110 Binbopy npoO IpyHTY A moTped
MIPEIM31HHOTO 3eMiIepoOCcTBa?

3. SIki icHyI0TH ciocOOM TOOYAOBH MapIIPYTIB 7S BigOOpy mMpod?

IIpakTyHa podorta 7
3arajgbHa MeTO10JI0Tisl MO0YA0BH KapT-3aBAaHb
Mema pobomu: eusuumu 3a2aivii niOXo00u 00 HOOYOO8U Kapm-
3ae0amnb. Q6IpyHmysamu HeoOXIOHICMb IX BUKOPUCAHHAL.

TeopeTu4yHa YyacTUHA

OmHMM 13 KJIIOYOBHX €JCMEHTIB  BIPOBA/KCHHS TOYHOTO
3emIiepoOcTBa € qudepeHIiioBaHnil MaXia A0 MPOBENSHHS OIeparii.
YpaxyBaHHA OCOONWBOCTEH KOXHOI IUISHKH TIONS — penbedy,
arpoXiMi4YHOTO CKII/Iy Ta THITY TPYHTIB, aKTy BPO>KaHHOCTI Ta 1HIINX
HIOAHCIB Ta JI03BOJIsIE€ CPOPMYBATH IIJIaH 110 KOXKHIH oreparii y BULIISII
KapTH-3aBJIaHHS TS CUTBCBKOTOCTIOAAPCHKOI TEXHIKH.

OcHoBowo 11 (popMyBaHHS KapTHU-3aBJAHHA MOXE CIIyTyBaTH
kaptorpadiuHuii Marepiai, oTpUMaHHd B TIONEpeIHil mepiox podoTH,
a0o JaHi MOTOKOBOTO aHaJi3y cTaHy mouis (puc. 25).
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CKAHYBAHHA PENbE® NONA KAPTU ATPOXIMIYHUIA
CTPYKTYPU FPYHTY MPOOYKTUBHOCTI AHANMI3 NOonNd

NDVI
< xj -’%‘.}3‘;
Lt N
v’w %Q?},
KAPTA BPOXAMHOCTI NDVI KAPTA MOCIBIB AHANI3 WINbHOCTI KAPTU
FPYHTY 3AKATIOXEHOCTI

Puc. 25 [icepena Oanux 0na nobyoosu  Kapm-3a60aHb
(Smartfarming.ua)

l'onoBna BuMoOTra 10 MOOYZOBM KapTH-3aBAAHHS — 1€ BUAILJICHHS
TEPUTOPIi 3 OJHOPITHUMH, OJU3LKMMH 332 3HAYCHHSM KPUTEPIsIMHU Ta
1HWKAaTOpaMu, IO JO3BOJIMTH Hale(eKTUBHINIE BUKOPUCTOBYBATH
IpyHTOBUH mOKpuB. IIpu mepeBeneHHi mnpupoxHoro maHamwadry B
arpojaHamadT MOPYIIYIOThCSA SK BEPTHUKAIbHI, TaK 1 TOPU30HTAILHI
3B'I3KM OCHOBHHX KPHUTEPIiiB Ta iHAMKATOPIB (POpMyBaHHS IPyHTOBOTO
nokpuBy. B ymoBax ckmagHoro pensedy cmpoba CTpyKTypyBaTH
MPOCTip arponaHamadTy 3 BUKOPUCTAHHSIM BEJTHMKUX arpOeKOIOTIgHUX
OJIMHUIL HE JO3BOJISE MOBHOK MIpOK BH3HAYUTH B HBOMY DPiBEHB
AKTUBHOCTI IPYHTOYTBOPIOBATEHUX IIPOILIECIB.

3ayie)XHO BiJl iIHTEHCUBHOCTI BHKOPHCTAaHHS HEOOXiTHO MPOBOIUTH
THUITI3A1I10 TaKOX 3 ypaxyBaHHSIM rigposorii Ta
TEIUIOBOJIOT0320€e3MeYeHOCT] eNleMeHTiB arponanmmadTy. s 1mporo
OaxxaHo po3minaTy arii MiBAEHHUX EKCIIO3WIIN BiJ MiBHIYHUX Ta
MIBHIYHO-3aX1IHUX eKcro3ullid. [Ipu 1iboMy OJHE IMOJie HEe MOBHHHO
BKITIOYATH (arii mosipHUX eKCTIO3UITIH.

IIpn apanramii TexHOJIOT Ta KydbTyp MO CHCTEMH TOYHOIO
3emJiepoOCTBa Ha OJHOPIAHHUX 32 PEThEQOM TEPUTOPIAX HEOOXiTHO
BpaxOBYBaTU IPYHTOBI BJIACTHMBOCTI Ta OCOOJMBOCTI 3BOJIOKEHHS,
MoB's13aHi 3 MikpopenbehoM (TIOJTOBUHH, 3aTaIUHH).

HeonmHopimHicTh ~ TPyHTOBOTO  TOKPHBY  JMITye  piBeHb
MPOJYKTHBHOCTI. BHBYEHHS BIUIMBY MapaMeTpiB IPYHTIB, IO
CTaHOBIISITh ii HEOJHOPIIHICTH, JJO3BOJIUTH KOPUTYBATH BHUTPATH,
OTPUMYBAaTH a/IeKBaTHUN piBHIO porovoCTi BpOXKan
CLIBCBKOTOCNOAPCHKUX KYIBTYP HEOOX1THOT SKOCTI.

43



HeBucoka BHpIBHSIHICTE POCIWHHOTO IIOKPHBY IIOB's3aHa 3
HEOJHOPIJHICTIO CKJIAAY Ta BIACTUBOCTEH IpyHTIB. Lle cripaBeanuBo sk
JUIA TIMHHUX Ta 3ale)KHUX JUITHOK, TaKk 1 JJs OpPHUX YTinb.
HeonHopigHicTh MOXKE BHABIISATHUCS SIK 3MiHI BHIOBOTO CKIIy POCIIHH,
1 MIHJIMBOCTI BEJIMYMHHU BPOKAIHOCTI KYJIBTYD.

Hudepenuiaiist IpyHTOBOI POAOYOCTI BCepenuHi Moyt Moxke OyTH
BHUKIIMKaHA AK PEeNbeQHUMH 3MiHaMH, IO 3aYillal0Th Pi3HI TPYHTOBI
TOPH30HTH, TaK 1 arpoXiMiYHUMHU Ta arpo(i3MYHUMHU MOKa3HUKAMHU,
MOB'A3aHUMH 3 MPUPOAHUMH TIpOLIECAMH Ta AHTPOIIOTEHHOIO
TISUTBHICTIO.

3 MeTor omnTHMi3amii ClLIBCHKOTOCIIONAPCHKOTO BHPOOHHIITBA
HEOJHOPIJHICTE TPYHTOBOTO TOKPUBY HAMararoTbCs  3TIIAJAUTH
BHECEHHSM JOOPHB, TUM CaMHUM 30UTBIIYIOYH CTPOKATICTH I'PYHTOBOT
POIIFOYOCTI.

31 30iMbIICHHSIM CTPOKATOCTI penbedy (KpyTOCTi Ta EKCHO3UIil
CXWJIIB),  PO34WICHOBAHOCTI  TepuTOpii  HeoOXiJHA  JI0JIaTKOBA
mudepeHIiaiss  CXWIOBHX — arpoiaHmmadriB. Y IOHX  yMOBax
MEepepo3MNOIis y MPOCTOPi YNHHUKIB IPYHTOYTBOPECHHS Ta )KUTTS POCIUH
Mae ginpHe 3HaueHHs. L{i ¢pakropu MoxxHa po30UTH Ha TPU TPYIIH:

1) IpynTOBi Ta ManamadTHI

2) ArpoxiMiuHi BIaCTUBOCTI

3) MikpokiimMaTu4Hi

IIpakTu4Ha YacTUHA

1. O3HallOMUTHCH 13 TEOPETUYHUM MaTEPiaIoOM

2. O3HaHOMHTHUCH 13 TPHKIIAAAMHA TOIOOCHOB JIJIsi TIOOYJOBU KapT-
3aBIaHb

3. TlpornsHytn MPUKIAN KapT-3aB/IaHb, MpOaHai3yBaTH

MPaBWIBHICTH BUOOPY OCHOBH.
4. O3HalOMUTHCH i3 TUTIOBUMH HOMHJIKaMH, IO JIOMYCKAIOTHCS TPU
noOy/10Bi KapT-3aBIaHb HA KOHKPETHUX BUPOOHMYMX MPUKIIAIAX.
3poOuTH BiAOBIHI BUCHOBKHU.
6. Y nporpamMHoMy 3ac0o0i Xarvio po3riissHyTH KapTH MPOAyKTUBHOCTI
BIIACHHMIX JIBOX ITOJIiB, 110 OyJIM CTBOPEHI paHiIlle.
7. 3poOuTH BiAMOBIAHI BUCHOBKH.

o

3anumanns OnsL CAMOKOHMPONIO:
1. Jlyis yoro notpiOHi KapTH-3aBAAHHS?
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2. SIki iCHYIOTh JIKepeiia OTPUMaHHS JaHUX JJIs1 I0OYI0BH KapT-
3aBJaHb?
3. SIki € pU3UKY NpH IOOYAOBI KapT-3aBJIaHb?

I[pakTuyna podora 8
IloOynoBa 3aBganb AJ1s JM(pepeHiHOBAHOT0 BHECEHHS a30THUX
a00puB
Mema pobomu: Habymu npaxmuuHux HABUYOK NOOYO08U KaAPM-
3a60anb 01 OUPDEPEHYINIOBAHO2O BHECEHHS 2PAHYIbOBAHUX A30MHUX
0006pus

TeopeTn4yHa YyacTHUHA
BaxauBUM KOMITIOHEHTOM CHCTEMH HPENM3iHHOrO 3emiepodcTBa €
mudepeHIiioBaHe BHECEHHST TOOPHB 3aJ€KHO BiJl CTaHY KYJIbTYPHUX
pOCIHH, HassBHOCTI Oyp'sHIB HA OKPEMHUX AUISTHKAX TOJIS.

[Mpu TpanuniiiHiii cucTeMi 3emMiIepoOCTBa, HABITh 33 JOCUTH TOYHOTO
i OOrpYHTOBAHOTO PO3PAaxXyHKY HEOOXiTHUX H03 JOOpWUB, BCE OJHO
BiJJ3HAYAETHCS X 3HAYHA MIEPEBUTPATA, 10 EKOHOMIYHO HE BHTIAHO, T
CTBOPIOE pealibHy HeOe3neKy 3a0pyAHEHHS JOBKIJUIA.

3 iHmoro OOKy, arpoXiMiYHMU aHaji3 IPYHTY MOKa3ye y mpobdax
3HAYHI BiIXWIEHHS BMICTY a30Ty, (ocopy Ta Kalliro, He3Ba)XKa0UH Ha
Te, MO0 MiHepajdbHI J00pHMBa BHOCWJIHMCS JOCUTH piBHOMIipHO. Ile
MOB'SI3aHO, HACAMITEPE/I, 3 HEOJHOPITHICTIO TPYHTOBOT POIIOYOCTI.

Bce 1me € HacmigkoM TOro, IO POCIMHHU TOIJIMHAIOTH HE TLTBKH
PEYOBHHH, IO BHOCSTHCS IPH BHUPOIIYBaHHI Mi€l (CHOTOMHINIHBOT)
KyJIbTYpH, a W HakoNW4eHi paHime y rpyHTi. [Ipm mpomy cama
OiosorivyHa moTpeda pOCIMHY B )KUBJICHHI HA Tiil UM 1HIIIN JIUTSTHIT OIS
MOXke OyTH Ppi3HOI 3aJIeKHO BifJl OCBITIEHOCTi, BOJIOTOCTI TPYHTY,
HasBHOCTI OYp'sHIB TOIIIO.

Otxe, mpyu BHECEHHI MOCTIHHOI 103U JOOPWB HE MOXHA JOCSITH
OINITUMI3allii )KHUBJIEHHS BCiX pociuH. ToMy noOpuBa MoTpiOHO BHOCUTH
y TIpyHT JudepeHIiioBaHO, 3 YpaxyBaHHAM KiJIBKOCTI paHilie
HAKOMWYEHUX Yy Hill OCHOBHUX TMOXHBHHUX PEUOBHH Ta HHU3KU 1HIIMX
XapaKTePUCTUK KOHKPETHOI MinsgHkH moiist. 1lle O6inbiny BUHAXiITUBICTh
Ta THYYKHU MiJIXiJ 0 PO3PaxyHKY J03 CIi BUSBISATH TpU O0poThOi 3
Oyp'ssHaMu, IIKiTHUKaMH Ta XBOpOOaMHu pPOCITHH.

BuecenHss J00pMB 3a TEXHOJIOTIEI0 TOYHOTO 3eMJIEpOOCTBa
MPOBOUTHCS AudepeHiiioBaHo, TOOTO, YMOBHO KaXKydd, Ha KOXKHUH
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KBaJpaTHUH METP BHOCUTHCS CTLIBKH JOOPUB, CKIJIBKH HEOOXIAHO caMe
TyT (Ha AaHii eJeMeHTapHIA AUISHI MOJIs).

Brecenns MoXxe BUKOHYBATHCS ¥ TBOX pexkumax — offline Ta online.

Pexxum  offline mepexnbawae momepenH:0  MIATOTOBKY  Ha
CTalliOHAPHOMY KOMIT'IOTEpi KapTH-3aBJaHHS, B SKid MICTAThCS
MIPOCTOPOBO TPHB'sI3aHi 3a JIOMIOMOTIOK HaBirallii 103w JK00puBa s
KOYKHOI €JIeMEHTapHOI MUITHKH MO, JJIs 1boTo 3IiHCHIOETBCS 30ip
MPOCTOPOBO MPHB'A3aHUX JAaHUX NP0 MEKI NOId Ta KOHTYpH
HEOJHOPIHOCTI BracTuBOcTeil. [IpoBOANTBECS PO3PaXyHOK OO3M IS
KOXHOI eJIeMEHTapHOI MUISHKH TOJs, TUM caMuM GopMyeTses (Y
CrieliagbHil mporpaMi) KapTa-3aBIaHHs, SKa MOTIM MTEPEHOCUTHCS Ha
¢nem-kapri (abo iHmomy Hocii iH(opmaii) Ha GopTOBHI KOMI'IOTED,
OCHAIIEHUN npuiMadeM Ta KEpYIOYuM KOHTPOJIEPOM
CLTBCBKOTOCITONIAPCHKOI  TeXHIKKA. TpakTop, OCHAIICHWH OOpTOBHM
KOMIT'IOTEPOM, PYXalOuuCh MOJIEM, 32 JOTIOMOTOI0 MTpUiiMaya BU3HAUAE
CBO€ MICIIE3HAXO/KEHHS, 3YUTY€ 3 KapTH 03y JOOpHWB, BiAMOBIAHY
MICII€3HAaXO/PKEHHIO 1 MTOCHIIA€ CHTHAJ Ha KOHTPOJIEP PO3MOMIITEHUKA
no6puB. KoHTposiep, 0OTpuMaBIly CUTHAJI, BUCTABJISIE HA PO3MOIIBHUKY
JO0OpHUB HEOOXITHY J103Y.

JudepenmiiabHe BHECEHHS MiHEPAIBHUX JIOOPHUB — OAHWH i3
HaWBAXIIMBIIINX EKOHOMIYHMX Ta EKOJIOTIYHUX AacCleKTiB TOYHOTO
3emJiepoOcTBa. 3acTOCYBaHHS JaHOI TEXHOJOril Ta OOJagHaHHS
JIO3BOJISIE 3HAYHO CKOPOTUTH BUTPATH HA JOOpHBA, TOOTO. BHOCHUTH iX
3aJIe)KHO BiJl MOTpeOHM KyINBTYPHHX POCIHH, a TakKoX 3a0e3redye
ONTUMAJIbHUN BMICT IO)KMBHUX PEYOBUH y IPYHTI.

Ha puc. 26 mpencraBieHo KapTy-3aBJaHHs Uil BHECEHHS a30Ty Ha
noii o3umol mineHumi. CBITIO-OJIAaKUTHE TJIIO — 30HM BHECEHHS
cTarnaptHoi mo3u 70 Kr/ra a3oTy, CHHIA — MiABUIIEHHS 103U 10 80
Kr/ra, TeMHO-CUHIH — 103a Buiie 80 kr/ra. [1pu 3icTaBlieHH] KapT BUIHO,
0 y MOCiBax 3 XOPOIIOK 0ioMacoro 10332 BHECEHHS a30Ty CTAHOBUTh
CTaHIapTHY 3a1aHy BenuuuHy 70 Kr/ra. TeMHO-CHHI TUISIMU TTOKa3yIOTh,
0 Ha Il Micis OyJI0 BHECEHO a30T 3 po3paxyHKy nonan 80 kr/ra 3
METOIO BUPIBHIOBaHHsI GioMacwu 1mociBy. Ha minsiHKax mosist 3 icTOpHYHO
HU3BKOI0 BPOXKaWHICTIO y 3B'3KY 3 HE33J0BUTFHUM CTaHOM TIOCIBiB OyI1a
3HAYHO 3HMKCHA J103a a30Ty.
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Puc. 26. Kapma-3a60anusi 003 6HeceHHs a30my 3a MeXHONOIECIO

offline

Pexxum peampHOro wacy (online) mepembadae momEepemHE
MpoBeNEHHsI KamiOpyBaHHS Oe3MOocepelHbO0 Ha TMOCiBax  Mepen
BUKOHAHHSM OIlepallii, a 103a JOOpWUB BU3HAYAETHCS MiJ Yac poOOTH
arperary Oesnocepenubo. KaniOpyBaHHS, B AaHOMY BHNAAKy — L€
KUIBKICHa 3aJIe)KHICTh JI03M JIOOpWBA BiJl IOKa3aHb JaTyYUKa,
BCTAaHOBJICHOTO HAa CUIbCBKOTOCHOJAPCHKIN TExXHili, $SKa BHKOHYE
onepauito. Onaum 3 Takux Aatuukis € Hydro-N-Sensor BupoOHHMITBA
¢ipmu Yara©, sxkuii B iHQpauepBOHOMY Ta YEPBOHOMY Aiana3oHax
BUINIPOMIHIOBaHHSI BH3Ha4Ya€ BMICT XJOpodily B JHCTI 1 3a IUMH
MOKa3HUKAaMHU PO3paxoBYe BiTHOCHY Oiomacy.

Ha migcraBi mux nmaHuX, a TakoXK JaHHWX IOAO COPTy Ta (a3u
po3BuTKY ((peHoda3n) pocIMHU BU3HAYAETHCS 1034 a30THUX JOOpPUB.
Kpim  Bukopucranus ~ N-ceHcopa  (Hydro-N-Sensor)  Takox
BUKOPHUCTOBY€EThCSI MOpTaTWBHMKA mnpmiany N-Tester, mo Bu3Havae
A30THUI CTATYC POCIUHH i I03BOJISIE PO3PaXyBaTH PEKOMEHAOBaHY 103y
BHECEHHS J00OpHUB 3a KaJIiOpyBaJIbHUMHU TaOJHUIISIMU JIJISI Pi3HUX COPTIB.
Pesynbratn BHKOHaHHS omepallii BHeceHHs noOpuB online (mo3u Ta
KoopauHatd, oOpoOJjeHa IIIoIIa, Yac BUKOHAaHHS Ta NPIi3BHLIC
BUKOHABIIS) 3aIIMCYIOTHCS Ha Yill-KapTy.

VY pexumi online 60pToBHII KOMI'IOTEpP OTPUMYE JaHi Bif AaTUHKA,
MOPIBHIOE 1X 13 MEBHMMU Ta 3alMCAHUMHU B NaM'siTh 3HAYEHHSMH,
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OTPUMaHHUMH TIiJ] 9ac KaJiOpyBaHHS, 1 HaJCHUJIa€ CUTHAII Ha KOHTPOJIEP
3a TIEI0 X cXeMmolo, mo W y pexumi offline. B nanmii yac axTuBHO
BEIyThCS  PO3POOKH  PI3HUX  JaTYMKIB, fAKI [OalOTh  3MOTY
BHKOPHCTOBYBAaTH pexkuM online. Lle onTuvHI 1aT9WKH, IO MPAIFOIOTh
y JAiana3oHax Pi3HUX JOBXKHH XBHJIb, II0 BU3HAYAIOTH BMICT a30Ty B
JIUCTi, 3aCMIYEHICTh TMOCIBiB, a TaKOXX PO3BUTOK XBOpPOO TOCIBIB.
Bim3Hagaerbcsi  KomocanbHa  KOPHCTh  CIIUIBHOTO — BHKOPHCTaHHS
CEHCOpIB Ta CHCTEM HaBiramii miJi 4ac po3KHJaHHS Ta OOIPUCKYBaHHS.
Ha BigmiHy Bim mociBy Ta rpyHTOOOpoOKH, ne MoMiTHa oOpoOieHa
IJI0MIa, Ha IMX ONepaIlisfix MeXaHi3aTopy OpIEHTYBaTHCh Ha TOTIEPeTH]
MIPOXOaM 3HAYHO CKJIQTHIIIIE.

Sk 3a3Havanocsd, HaBiramiiHe yCTAaTKyBaHHS PO3pOOJISLIOCS IS
MapaJelbHOTO BOMIHHS (BUKITFOUEHHS TIPOIYCKIB 1 IIEPEKPUTTIB), TOOTO.
OCHOBHA €KOHOMis BiZIOYBa€ThCA caMe oMy eTarti. Tak, y xoJ1i poboTn
TpauLiHHUM (OKO30MIPHHUM) CIOCOOOM OYyJI0 BHSBICHO, IO IPH
BHECCHHI MiHEpaJIbHUX JOOPHB, 3BAKAaIOYH Ha BiJICYTHICTh MapKepiB Ha
po3kuzavax Ta oOHMpUCKyBayax, OTpUMaHi Taki Aadi: Ha 11% rromi
0JIst OyJIM MEPEKPUTTS, T. .€. Ha IUX TUISTHKaX OYyJI0 BHECEHO MOBIHHY
HOPMY MiIHEpaJbHUX JOOpUB, MOCIBH Ha LUX JAUITHKax Oyiu
npurHodaennmy, abo orpumanu omik (Ha 4% miomi nons). Tam, ne
OyJo [MOMyIIEHO MPOMYCKH, BPOKAWHICTH Oyina HIDKYOK, HIX Ha
HOpPMaJIbHO 00pOOIeHHX AUSTHKaX, ToOOTO. Ha 15% miomi nons He O6yIo
JIOTPUMAHO HOPMH BHECEHHS Ta HEIOOTpHMaHo mpuOyTok. Cif
3a3HAYUTH, MO0 3 BHUKOPHCTAHHSIM CHCTEM aBTOMATHYHOTO BOIIHHS
BiIOYBa€ThCS MiABHINEHHS poOouoi mBuakocTi Ha 13-20% 3
JIOTIOMOT'OI0  KOHIIGHTpAIlli TPaKTOPUCTA JIMIIE 3 TEXHOJIOTTYHOMY
MIpOIIECi.

I[IpakTnyHa yacTuHa

1. O3HalloMHUTHUCH 13 TEOPETUUHUM MaTepianoM

2. Biakpurtu pecypc Xarvio.

3. [nist 000X BIaCHHX IOJIB 3alIPOEKTYBATH KapTHU-3aBIAHHS IS
BUKOHAHHS a30THOIO MiJDKHBJICHHSA KYJIBTYp BIAMOBIIHO JIO
BUXIJIHAX NAHUX..

4. 30eperTu pe3yabTaT y GOpMaTi 3BiTy.

5. 306epertu pe3ynbratd y opmari, CyMiCHOMY 3 OOpaHUM THUIIOM
TEpMiHaly arperary.

6. CdopmyBaru BiANOBITHI BUCHOBKH;

7. Hapmicnartu 3BiT Ha MEPEBIPKY BUKJIaAavy.
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3anumanns 0na camoKoumponio:

1. YoMy 715t 30H Pi3HOTO PO3BUTKY KYJIBTYPH aJTOPUTMH TOOYI0BU
KapT pi3Hi?

2. SIxi akTOpH BILTMBAIOTh HA HOPMY BHECEHHS T0OpUB?

3. Sk BIUIMBAIOTH HA SIKICTh BHECEHHsI JOOPUB TEXHIYHI apaMeTpH
arperaty? Sk came?

IIpakTuyHa po6orta 9
IloOynoBa 3aBaaHb AJ1 NOCIBY KYJBTYP

Mema pobomu: Habymu npaxmuuHuUxX HABUYOK NOOYOO8U Kapm-

3a60amb OJis NOCIBY NPOCANHUX KYIbMYP MA KYIAbMYP CYYIIbHO2O BUCIBY.

TeopeTn4yHa YyacTHUHA
Hudepentiais HOpMH BHCIBY KYJIBTYPH €  PE3yJIbTaTOM
AQHATITUYHOTO OIPAIFOBAHHS KOMIUICKCHUX TaHUX Y CKJIai CepeaHboi
OaraTopiqyHOl TPOJYKTUBHOCTI TMOJISl, BPOKAHHOCTI KyJBTYp, PIBHA
arpoTeXHOJOTiH TOCHOAAapCTBa, CKIAAy Ta CTaHy poO0OY0i TEXHIKH,
cTymeHs iHTeHcuikamii BUPOOHHIITBA, IUTAHOBUX ITOKA3HUKIB
rOCTIOAaPCHKO1 Ta eKOHOMIYHOT €(h)eKTUBHOCTI.
IMlpu wpomy BuOIp TpaBUIBHOI TOMOOCHOBM HANpsMY BH3HAYae
e(heKTHUBHICTH KiHIIEBOTO PIillIEHHSI, TOMY JJISI OTPAUMAaHHS ONTHMAJIEHUX
pe3ynbTaTiB CIIif;
- BHU3HAYUTH YWHHHUKH, IO OOMEXYIOTh BpOXAaWHICTH Ha
KOHKPETHOMY ITOJIi;

- crnpoOyBatu noOyyBaTH MaKCHMAaJIbHO aKTyaJbHY
KapTorpadiuHy ocHOBY, sika OyJlle BpaxOBYBaTH Bapiallilo came
[OTO JIMITYIOYOTO YNHHHUKA.

3aranpHa MPUYPOUYCHICTH OKPEMHUX KOHTYPIB 13 3MiHHUMH HOpMaMH
BUCIBY JI0 30H PI3HOTO TOTEHIaly 30epiraerhcs, OJHAK TEHICHIIIT
B3a€MO3B’ 13Ky BIJMIHHI JUJIsl PI3HUX KYJIBTYD.

Kykypyn3sa.

Kynprypa sika BKpail rocTpo pearye He JIMIIE Ha 3MiHY TyCTOTH
CTOSIHHSI POCJIMH Ha TIOJI, a i Ha KOH]IrypaIlito BiJHOCHO peibedy Ta
CTOpiH cBiTY. KoMnIeHCcaTOpHI MeXaHi3MH MPUCYTHI, OJHAK TPAIO0Th
BUKJIIOYHO B Jialla30Hi ONTHMAIBHAX YMOB MiCLIE3POCTaHHS, TOMY IIPH
PO3BHUTKY OyAb-SIKHX CTpeciB BIUIMB (aKkTopa TYCTOTH pPOCIHH
TOCHITIOETHCA.

Jlorika nmoOymoBu:

- UIgHKaM 13 BUIIMM  TIOTEHI[AIOM  TPOAYKTUBHOCTI

MPU3HAYAETHCS BUINA HOpMa BHCIBY. | HaBMaKkw;
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- ISHKA CHJIBHIMIOTO 3BOJIOKEHHS MOTPEOYIOTh BHUINOI HOPMH
BHUCiBY, ciaOKile 3BOJI0KEH] — MEHIIIOT;

- CTYHiHB TeII03a0e3MeYeHHs AUISTHKA HE Ma€ MPSIMOTO BILTUBY,
OmHAaK BiH Mae OyTH BpaxoOBaHHM pa3oM 13 BOJIOTO
3a0e3MMeYeHHsM;

- penbed Clij BpaxOBYBaTH BIAMOBITHO JO JIOTIKK TOMEPEIHIX
ITyHKTIB;

- IUISIHKH 13 PO3BMHEHOIO MiAMIIYKHOIO MiJOMIBOIO a00 OIM3BKUM
3aJSITaHHSM 1UTIOBiIO MOTPEOYIOTh 3HMKEHHSI HOPMHU BHCIBY;

- T3HINIA TPyTa CTHTIIOCTI MoTpedye 3MEHIIeHHs HOPMH BHUCIBY,
BIIHOCHO O1JTBIII paHHBOT;

- Jiama3oH BiIXWJICHB 3a3BHYail iepedyBae B Mexkax +-20-25%.
CoHSIIIHNK.

Kynbrypa i3 BKpail CHJIBHUMH KOMIIEHCATOPHUMH BJIaCTHBOCTSIMU,
MIPU [bOMY 3HW)KEHHSI TYCTOTH CTOSIHHSI POCJIHMH A0 35 THUCSY Ha TeKTap
HE TPHU3BOJIUTH JO 3HWKCHHS BpPOXKAMHOCTI 3a YMOBH PiBHOMIPHOI'O
PO3MOILTY TIO T, TOJI SIK 3aTYIIEHHS [TOHA]T HOPMY Pi3KO HETATUBHO
BIUTMBA€E Ha PO3BUTOK 1 MPOJAYKTUBHICTh. KynbTypa Iy’e BUMOTIHNBA 10
YMOB 3BOJIOXKCHHS Ha MOYATKy BereTarii i Jo0pe mocyxocTiiika HaJai.
CrpuxHEBa KOPEHEBA CUCTEMA.

3aranpHa JOriKa MoOyA0BY 3aBJaHb:

- 30UIbIIEHHS HOPMH  BUCIBY Ha  JUISSHKaXx  BHCOKOI
MPOAYKTUBHOCTI HE MPOBOAUTHCS, OJHAK HA OUISHKAX MEHIIO]
MIPOJYKTUBHOCTI € CEHC 3MEHIITYBaTH HOPMY BHUCIBY;

- TpuB’s3Ka JI0 YMOB 3BOJIOXKEHHS aHAJIOTIUHA JIO MONEPEIHbOT;

- JUISIHKH 13 OPraHOT€HHUMH TPYHTaMH MOTPEOYIOTh 3MEHIIICHHS
HOpMU BHUCiBY Ha 10-12%);

- peluTa yMOB aHaJOTi1YHO 10 KYKYpYA3H;

- Bapiaist Hopmu B Mexkax -20...+10% Bix 6a30BOi HOpMH.
3epHOBI KyJIBTYpH.

Jis  OUTBIIOCTI  KOJOCOBHX KYJIBTYp Ha MOMEHT 30HWpaHHS
ONTUMAJILHOIO TYCTOTOIO € 700-800 MpOoAyKTUBHUX MAaroHiB Ha 1 MeTp
kBajpaTHUid. Taxy KiJbKiCTh MPOJYKTUBHHUX CTEOE 32 ONTUMAIbHHUX
ymoB Moxe 3abesmeuntn 100-150 pocnmuu copry, Ta 40-50 pocnun
riopugaux. [Ipu 1poMy 30epiraeThesi 3arajibHa 3aKOHOMIPHICThH TOTO,
110 IIPY OJTHAKOBIH KIJILKOCTI cTe€0€es1, YUM MEHIIIO0 € KUIbKICTh POCIIHH
Ha OJMHUII TUIONI TUM Kpallla iHIWBiqyadbHa CTIMKICTh Ta 3arajibHa
MPOAYKTHBHICTH MOCIBY.

Tomy nipu BUOOpi HOPMU BHCIBY CIIiJI KEPYyBATUCH 33]]aUaMHU:
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- CTBOPEHHS ONTUMAJIbHUX YMOB IIPOPOCTaHHS Ta PO3BUTKY UL
KOKHOI OKpEMOI 36pHUHU;

- 3a0es3MnevYeHHs MOXJIMBOCTI (pOPMYBaHHS KiHIIEBOI T'yCTOTH B
700-900 maroHiB Ha METP.

3aranpHa J0riKa MoOYyJ0BY 3aBAaHb:

- IUISIHKH cabIioi TpOAYKTUBHOCTI XapaKTepU3YIOThCS T1pIINMHU
YMOBaMH Il TIPOPOCTAaHHS Ta KYIIEHHS, BiAMOBIAHO
noTpeOyIOTh BUIIOI HOPMH BHCIBY;

- OUISIHKM ~ BUINOI  TPOAYKTHBHOCTI Ta  Kpamloro BOJIOTO
3a0e3nedeHHs MoTpedyOTh 3MEHIIIEHHS! HOPMH BHCIBY;

- [OUIAHKA CHWJIBHIINIOTO TPOTPIBaHHSA IJISI O3WMHX KYJIBTYP
noTpeOyIOTh 3MEHIICHHS! HOPMH BHCIBY;

- JUISHKHE OPTaHOTEHHHX I'PYHTIB MOTPEOYIOTH 3MEHIIIEHHS] HOPMH
BuciBy Ha 20-25%;

- mOpW 3MiHI CTPOKIB TIOCIBY KOpEKIisl 3arajbHOi HOPMHU
BiOyBa€ThCsl MO BCiX 30HaX NpOAyKTUBHOCTI. [lpm paHHIX
CTpoKax HopMma 3MeHmyerbcsi Ha 10-15%, npu mizHiX —
301IBIIICHHS 3aJIeXKHO Bij TepMiHiB Big 10 10 50%.

IIpakTu4Ha YacTUHA

1. O3HaOMHUTHCE i3 TEOPETHYHUM MaTepiaioM

2. Biakputu pecypc Xarvio.

3. [l 060X BIacHWX TOJIB 3aMPOEKTYBATH KapTHU-3aBJAHHS IS
MOCIBY MPOCAmHOI KYJNBTypH Ta KyIbTYPH CYIIUIBHOTO BHUCIBY
BIJIMTOBITHO JIO 1HUBIYaJIbHOTO 3aBIaHHS.

4. 30eperTu pe3yabTat y (OpMaTi 3BiTY.

5. 30epertu pe3ynpTatu y hopmati, cyMicHOMY 3 0OpaHUM THUIIOM
TepMiHAIly arperary.

6. CdopmMyBatu BiIOBIIHI BUCHOBKH;

7. Hanicnartu 3BiT Ha MepeBipKy BUKIIa1ayqy.
3anumanns Onsl CAMOKOHMPONIO:

1. Yomy anst pi3HUX KYJIBTYp aJTOPUTMH OOYIOBH KapT pi3Hi?
2. SIxi pakTOpH BINIMBAIOTh HA HOPMY BHCIBY KYKYpyI3u?
3. SIk moB’s13aHWH TepMiH BHCIBY MIIEHUII 03UMO] 3 11 HOPMOIO?

IIpakTuyna podora 10

IloOynoBa 3aBganb 1Jist AugepeHniiioBAaHOT0 BHECEHHs 3ac00iB
3axXHCTy POCJIMH
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Mema pobomu: nabymu npaxmuunux HAGUYOK ROOYOO8U Kapmi-
3a60aHb @HECeHHs 3aC00i8 3aXUCMY POCTUH

TeopeTuyHa yacTHUHA

3aranpHa JIOTiKa Ta METOAOJIOTIS MOOYIOBY 3aBAaHb Ui BHECEHHS
3ac001B 3aXUCTY POCIIMH MOAI0OHA 10 BHECCHHS MiHEpaJIbHUX JTOOPHUB.

ITpu offline poGoti kaprorpadiuHOIO OCHOBOI CIYI'YIOTh HaHi
MOHITOPHHTY cTaHy mociBy. Kilo4oBUM BiIMIHHUM MOMEHTOM €
JMUHAMIYHICTh JaHWX, MOB’s3aHA 13 CTPIMKHUM PO3BUTKOM [ISIHOK B
nepioa aKTUBHOTO POCTY, IO 3MEHIIYE Tepioj Yacy Ha ONpAIFOBAHHS
JaHUX Ta MIATOTOBKY 3aBJAHHS, Ta YCKJIAIHIOE ONEPYBAHHS TaHUMH
CYIyTHUKOBOTO MOHITOPHHTY, NIaHi SKOTO MalOTh AMCKPETHICTH Ta
00MeXeH1 METEOpPOJIOTIYHIMH YMOBaMH.

OnTuManabHUM JKEPENOM JNaHuX B TakoMy Bumanky € BIUIA, 3
JOTIOMOTOI0  SIKUX MOJKHa OTPUMAaTH OIEPaTHBHI JaHI BHCOKOi
PO3AUIBHOI 3IaTHOCTI.

Henonmikom  BukopucTaHHS ~ OE3MIJIOTHUKIB €  OOMexeHa
MPOJAYKTUBHICTh Ta HEOOXITHICTH OINpAIfOBaHHS BEIUKOI KUIBKOCTI
(hOTO3HIMKIB, 110 BHUMAarae BHUCOKOTO  TEXHIYHOTO  PIBHSA
00YHCTIOBATIBHUX MAILIKH.

Takox Bukopucranas BIIJIA mae 30HanbHI Ta MOTOAHI 0OMEXEHHS,
TOMY B TPOMHCIOBHX YMOBaX OOCTEKHTHU 3 X JOTOMOTOIO BEJIHKi
MAacHBH TOJIB HE 3aBK/IH BIAETHCS.

Slkmo mpuWCyTHA icTOpis TONS Ta 3po3yMiia [isl JTIMITYFOUHX
YMHHUKIB OaraTopiyHOro xapakTepy (Bojora, penbed, TpPyHTOBI
YMOBH), MOXJIMBE BHKOPUCTAHHS B SKOCTI TOIIOOCHOBH KapTH
cepenHbOi OaraTopivHOT MPOYKTUBHOCTI TOJIS.

3aranpHa JOTiKa MOOYIOBU KapT 3aJIe)KHTh B/ IITHOBOTO 3ac00y,
10 BHOCHTKCSL.

Hdns  mudepeHniioBaHOrO BHECEHHsS] TepOilUaiB  KIFOYOBUM
YUHHUKOM € CTYHiHb 3a0yp’siHeHocTi. BapiaOGenbHiCTh pPO3BUTKY
Oyp’siHIB B OINBIIOCTI BUMAAKIB MPUYpOYEHA JI0 PI3ZHOTO 3BOJIOKEHHS
OKpeMHUX JiNsSHOK. B okpeMux BHUMagKax Moke OyTH 3yMOBIICHA
pI3HUMH  TEXHOJOTIYHMMH yMOBaMH B  TIONEpeIHI  Iepiogau
BUKOpUCTaHHS (BiIMiHHA KYJIbTypa-MONEPEHUK, Ppi3HI BHECEHi
repOinuan i T.J1.), a00 BKPAIUICHHSMH a30HAIBHUX TPYHTIB (TOp(oBi
IUSIMHA, ~ QIIOBiaJIbHI  BUXOAM HA  MOBepxHi). ONTUMaIBHOIO
TOTIOOCHOBOIO € JIaHi ONEpaTHMBHOrO JUCTaHUIHHOIO MOHITOPHHTY.
JonycTiMe ocMUIieHe BUKOPUCTAHHS KapT-TIPOTyKTUBHOCTI.
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3aranpHa gud)epeHIialisa 3a NPUHIMIIOM BUIA 3a0yp’sSHEHICTh —
BHUILIA 1032 npenapaty. Jliana3oH KOHKPETHUX 3HAUCHb Ta BiAXUICHHS
3aJeXarth BiJl CTaHy ITOJIA Ta crienrpiKu JiF090i PEYOBUHHU TepOiny.

OCKiTbKM 1HTEHCHBHICTh PO3BUTKY NATOTE€HIB 3HAYHOIO MipoIo
3aJIeKUTD BiJl MIKpPOKITIMaTHYHUX YMOB B HIDKHBOMY SPYCi CTEOI0CTOIO,
Ui TudepeHiiioBaHOr0 BHECEHHS! (YHTILMAIB 32 YMOBH PIiBHOCTI
TEXHOJIOTIYHUX TapaMeTpiB (COpPT, HOPMA BUCIBY, CTPOKHU MPOBEICHHS
po0it, miHepanpHUI ()OH) BH3HAYAJBHHM € PO3BHUTOK Ta TYCTOTa
POCIIMH B OKpEeMHX IUISHKax moiisi. B CBOIO depry Leil MoKazHUK €
IHTETPAIbHOIO (PYHKITIEFO 3BOJIOKEHHS Ta MMPOTPIBAHHS AUISTHOK, 1 MOXKeE
OyTH TIPHUYpOYEHHM [0 3MIHH €NeMEHTIB penbedy abo TPYyHTOBUX
BIJIMIH.

3aranpHa Jorika mOOymoBH: Oinmbima OiomMaca — BHIIA 034
npernapary. BiIXuiaeHHs i KOHKpETHI 3HA4YEHHS 3aJIe)KHO Bif CIIOCO0Y
Iii, a3y BHECEHHS MPOAYKTY Ta HOTO crielHiKH.

PerapmanTit BHOCATH 3a TI€H K JIOTIYHOIO TOCHIJIOBHICTIO, IO W
GyHTiMAN, OHAK A OUX MPOAYKTIB OiIBII TOCTPO MOCTAE€ BHMOTA
ONEPATUBHOCTI JaHUX, OCKUIBKHM CTYIIHb HEOOXimHOI Jii peryssropa
POCTY HampsiMy KOPEITIOE 13 CTYIICHEM PO3BUTKY 010MacH Ha KOHKPETHIH
nistaI. Takox y perapIaHTiB 3aBKIW OUTBIINN Aiara3oH BiIXWICHB,
JIOITyCKA€ThCA BUKOPUCTAHHS y BHCOKMX HOPMAax, IO MEPEBUILYIOTH
peecTpariiiii, y BUMaaKax, KOJIH e OOIPYHTOBAHO CTAaHOM KYJIBTYpH.
Takox cnenmudiuHOO BHMOTOIO € HeoOXimHa dWiTKicTh y (hasi
3aCTOCYBaHHS, OCKUIBKH 3MIIIIEHHS CTPOKY BHECEHHS HaBiTh Ha ONIHY
a3y, MOKe KaTeropuyHO 3MIiHIOBATH HAIpsIM Ta CUIIy Jii MPOJYKTY.
Tak, HampuKaa, BHECEHHS PETYJSITOpa POCTY HA O3MMIl IMIICHUI Y
BBCH 27-30 mae Ha MeTi TpPOBOKYBAaHHS 3aKJaJKH JOAATKOBUX
NPOAYKTUBHUX IIArOHIB, TOMI SK CHUMETPUYHE BHECEHHS LBbOTO X
npoaykry y BBCH 30-31 matume fif0 0OMEXEHHSI POCTY TOJIOBHOTO
naroHa. [Ipu mpomMy TpuBamicTh Mixk(da3HOro Hepiongy mMoxe OyTh 2-3
JTHI, IO CYTTEBO OOMEXYE BIKHO 3aCTOCYBaHHS MPOAYKTY, a, OTKeE, i
CTHUCKAE MepPioJI MiATOTOBKU KapTH-3aBIaHHS.

JudepeHiiiiioBane 3aCcTOCyBaHHS I1HCEKTHIMIIB Ta aKapUIUJIIB
BUKOPHUCTOBYETHCS PIiAKO, 1 31€0iIBIIOT0 3a OKPEMUMH PYYHHMH
npunucamu. Hanpuknag — kpaiioBi 00poOKH pimaky nepes IBITiHHIM,
abo I5okambHa O00pOOKa JINISTHOK, WIO YpaXKeHI MallOpyXJIUBHUMHU
HIKITHUKaMH. B TaKOMY BHUIAAKy 30Ha OOpOOKM BHM3HAYa€TbhCA 32
JaHUMH OIEPATUBHOTO Bi3yaJbHOTO, a00 IUCTAHLITHOTO MOHITOPUHTY
1 TOIOOCHOBA SIK TaKa HE BUKOPUCTOBYETHCS B3arali.
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IIpakTH4YHA YacTHHA

1. O3HaWOMHTHCH i3 TEOPSTHIYHUM MaTepiaioM

2. Biakpurtu pecypc Xarvio.

3. s 000X BIacHHX IOJIB 3alIPOEKTYBATH KapTHU-3aBIAHHS AJIS
BHECEHHS TepOinuay Ta (YHTIUAY BiINOBIIHO O 1HIWBITYaabHOTO
3aBJaHHS.

4. 30epertu pe3ynbraT y opmari 3BiTy.

5. 30epertu pe3ynabTatu y (hopMaTi, CyMiCHOMY 3 OOpaHUM THIIOM
TepMiHAITy arperary.

6. CdopmyBaru BiMOBIIHI BHCHOBKH;

7. Hapgicnaru 3BiT Ha IepeBipKy BUKIIanaqy.

3anumanus 018 CAMOKOHMPOIO:

1. YoMy nmnst pi3HHX IpenapaTiB alropuT™ moOyI0BY 3aBAaHb
BIIMIHHUN?

2. Slka cienudika qudepeniiioBaHoro 3acToCyBaHHs QYHTIINIIB?

3. B yomy monsirae nomatkoBa eheKTUBHICT AudepeHtiamii
BHECCHHS?

IIpakTuyna podora 11

Bu3zHavyeHHS IPOHUKHOCTI IPYHTY HH(PPOBUM IEHETPOMETPOM

Mema pobomu: HaOymu npakmuuHux HABUHYOK pobomu i3
NEeHempPOMEempOM.

TeopeTHu4HAa YACTHHA

BaxinBOIO TEXHOJOTIYHOK XapaKTEPUCTHKOK MOJs, L0 Hajae
MeXaHIYHUI Omip KOPEHEBill CHCTeMi pOCIHH, MO PO3BHUBAETHCH,
BIUIMBAE HA CXOXKICTh HACIHHS 1 PO3BUTOK POCIIMH, IO BH3HAYAE
BOJIHUH, NOBITPSIHUH 1 TEIUIOBUH PEXHUM T'PYHTY, € TBEPIICTb TPYHTY.
OTtpumaHHsI AOCTOBIpHUX iH(OpMaLiIHHUX BiIOMOCTEH MPO TBEPIICTbH
IPYHTY Ma€ OcoOJHMBE 3HAYEHHs TOMY, II0 Ha YIIUIBHEHHS TIPYHTY
3HAYHUN BIUIMB MAlOTh 0araTopazoBi MPOXOIW IO TOJIO TPAKTOPIB,
KOMOaifHiB Ta iHIIOI MOOUTBHOI CydacHO! TexHikd. DYHKIIOHYBaHHS
Takoi TEXHIKH MPU3BOJUTH JI0O PO3MOPOIICHHS BEPXHBOTO Ta
VIUTBHEHHS HW)KHBOTO IIApiB I'PYHTY, HETaTHBHO BIUIMBAE HA HOTO
POIIOYICTh, 3HWKYE BPOXKAHHICTD CLIIBCHKOTOCHOAAPCHKUX KYIBTYP.

B nmanuit wac mis BUMiIpIOBaHHS TBEPAOCTI IPYHTY 3aCTOCOBYIOTHCS
TBEPIOMIPH SIK PY4HIi, TaK i aBTOMaTH4Hi (puc. 27).

ABTOMaTHYHMI  BHUMIpIOBaY  TBEPAOCTI  IPYHTYy  JO3BOJISIE
3aikcyBaTH PO3NOAUT LIIBHOCTI 3a mpodiieM IPYyHTY, BHU3HAUUTH
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HasABHICTh IUTY)KHOI mimomBu (puc. 28) Ta BHU3HAYMTH ONTHUMAJIbHY
MIUOMHY 00pOOITKY TPYHTY.

Puc. 28. Po3nooin winvnocmi 3a npoghinem rpynmy
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[ Compacton

[ Compaction

Puc. 29. 3mina meepoocmi tpynmy 3a pizuux cnocobis o6po6imxy

IpyHmy
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BuMiproBaHHST TBEpJOCTI IPYHTY NPOBOJUTHCS TEpeN MOYATKOM
poOiT 3 00poOiTKY IpyHTY. [y OTpUMaHHS TOYHUX AAaHUX BHMIPY
MTOBTOPIOIOTH KiTbKA Pa3iB B OTHOMY MICIIi Ta Pi3HUX TOYKAX ITOJIS.

Ormip neHeTparnii Ha Pi3HUX TITUOMHAX TICHO IMOB'SI3aHI MiX CO00¥O,
OpPUIOMY KOpeNsilii MiX CyciaHIMM mapamu Bumli. Taka 3aJIe)KHICTb
MOSICHIOETHCS ICHYBaHHSIM ITEBHUX 30H, JI€ IUTbHICTH 301JIbIIICHA 110 BCil
MIEOWHI OPHOTO Iapy Ta TIHoIIe.

IIpakTH4Ha YacTHHA

1. O3HaWOMHTHCH i3 TEOPSTHIHUM MaTepiaioM

2. Ogsuaiiomutuch 13 ne"erpomerpoM S600 BupoOHHUIITBA
SkokAgro

3. O3HallOMUTHCH 13 METOJMKOIO POOOTH MPHIIALY Ta IH(OPOBOIO
m1aT$OPMOIOI0 HHOTO.

4. TlepeBiputn poOOTYy MpHiany B TOJNBOBHX yMOBaxX B MeXax
3aJIaHO1 JUISTHKH

5. [Ilicma BimoOpakeHHsS OaHWUX Ha CepBepi, CKadaTH 3BIT II0
BUKOHAHIH JIJISHIN Ta pOoaHalli3yBaTH HOTO.

6. CdopmyBaTH BiIIIOBIIHI BUCHOBKH.

3anumanns O camoKOHMPONIO:

1. JIns 90T0 BUKOPUCTOBYIOTHCS IEHETPOMETPH?

2. SIxa pi3HUI MIX HIUTBHICTIO TPYHTY Ta POHUKHICTIO? Yn
MAIOTh I1i TOKa3HUKH KOPEISIi0?

3. Sy indopmaliiro MOXKHA OTPUMATH IPU BUKOPHCTAHH1
MEeHEeTPOMETPIB?

IIpakTu4yHa podora 12
KapTtyBannsa Bpo:kaiinocTi. OTpuMaHHsI JaHUX i3 podovoro
TepMminaiy. IleppunHa 00po0ka f1aHuUX.
Mema pobomu: o3naiomMumucs i3 Memooamu OMPUMAHHSA OAHUX
NOMOKOBOI 6pOdHCAUHOCMI, HAOYMU NPAKMUYHUX HABUHOK pobomu i3
pobouum monimopom Case AFS750.

TeopeTnyHa YacTHHA
BuMiproBaHHST KIJBKOCTI HaMOJIOYEHOTO 3€pHa, BMICTY CyXol
PEUOBHMHH, CKOLICHOI IUIOLI 3 HPUB'SI3KOI0 10 KOOPAMWHAT B IOJI €
HEOOXiHUMH TIPH CTBOPEHHI KapT BPOXKAMHOCTI AJIs1 BUKOPUCTAHHS B
CHUCTEMax TOYHOTO 3eMJIepoOCTBa.
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Cepen oOmamHaHHS IS OIIHKH BPOXKAWHOCTI, BaXKJIIMBE MIiCIIE
3aliMaroTh Pi3HI JaTYMKK (ONTHYHHMN AaTYMK 00'eMy 3epHa B OyHKepi,
JATYNKHA BOJOTOCTI 3€pHA, MOMEPEYHNX Ta MO3JAOBXKHIX BIAXWICHH Ta
in.), mo sABAAIOTH coOO0 HAGIp ceHCopiB. IX 3acTocyBaHHSA ma€
MOJKJIUBICTh BHU3HAYaTH BPOXKAMHICTH Ta BOJIOTICTh 3€pHA 3 OJUHUIL
TUTOILI 3 YpaxyBaHHsSIM PO3TallyBaHHsI KOMOaliHa Ta HEPiBHOCTEH MOJIs.

KapryBanHs BpokallHOCTI B TEXHOJIOTiSIX TOYHOTO 3eMIIEpOOCTBa
Ma€ Ha yBa3i KOMIUIEKC 3aXOJiB 3 BHKOPHCTaHHSM CYIMyTHUKOBHX
HaBIraIlifHUX CHCTEM, 1[0 B OCHOBHOMY IOJISTAa€ B 300pi, 00poOIIi Ta
30epiraHHi JaHWX TPO BPOXKAHHICTH Ta BOJIOTICTh 3€pHA B IIPOIIECi
KOMOaifHyBaHHSI.

Jns 3milicHEeHHsT KapTyBaHHS BpOXKAMHOCTI Ha 3epHO30MpalbHUN
KOMOalH BCTAHOBIIOETHCS KOMIUICKC HACTYITHOTO —OOJaIHaHHS:
npuiiMay, TaTYMK MOJIOKECHHS KHUBAPKH, JATIYHK MIOTOKY 3epHA, TATIYHK
BOJIOTOCTI 3€pHa, TUCILICH.

Hakonuuenns iHpopmariii 31iHCHIOETHCS B PEKUMI pEaJIbHOTO Yacy,
Oe3nocepeTHRO TPU 30HMpaHHI BpOXKaro, MPH MbOMY KOMOaifHep Ha
OCHOBI BpPOXalHOCTI Ta BOJOTOCTi 3¢pHa Ma€ MOJIUBICTh 3MiHIOBATH
pexxumMu poboTH KomObaiiHa.

JlaTauk >KHUBapKHU BCTAHOBJIIOETHCS ITiJT KaOIHOTO, a BAXKUITH JaTIMKA
MPUENHYETHCS JIO TOXHIOI KamMepu MojoTapku. [Ipu3HaveHwWid ams
BKIIOYEHHS Ta BUMKHEHHS TIpolecy peectpamii (po3paxyHKY)
prOpaHOi TUTOII.

JlaTuuk MoTOKy 3epHa 3aCHOBaHUI Ha TEXHOJIOTISX IT'€301aTYrKa a0
CBITJIOZIIONIA Ta BU3HAYAE KUIBKICTh MaTepiaiy, IO MPOXOJIUTh Yepes
eneBaTOp KoMOaiiHa 3a OMHUIIIO Yacy.

JlaTuuk BOOTOCTI BCTAHOBITIOETHCS 300Ky HA TUIOIIAII e1eBaropa i
CITY>KUTh JIJI1 BUMIPIOBAHHS BOJIOTOCTI Ta TEMITEPATypH 3€PHA IiJ| 4ac
00MOJIOTY.

KpiMm cTBOpeHHS KapT BpOXKAHHOCTI Ta BOJIOTOCTI 3€pHA MO IO,
o 30UpaeThbes, HAaBIraiiiiHa cUcTeMa CTBOPIOE KapTH BHCOTHOI
MO3HAYKH, INBUAKOCTI, BHXOJY BpOXam IO Maci, a TaKoX
PO3PaxyHKOBOTO 00CSTY BPOXKal0 B CyXOMY CTaHi.

MoIUBI BapiaHTH pPO3TANIyBaHHS OOJNAJHAHHS JUIS KapTyBaHHS
BPOXKaWHOCTI Ha 3epHO30MpabHOMY KOMOaliH1 moka3ano Ha puc. 30.
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Mpuiimay GPS

Monsosui

Komn'ioTep BaTtumnk noroky

3epHa

Aarumk
sonorocti

T.) [aTymK KaTku

Puc. 30. Posmawysamna  001a0HaHHA O KAPMYBAHHA
8pOdHCANHOCMI HA 3ePHO30UPANLHOMY KOMOALUHI

3acrocyBaHHs HaBiramniiiHoi cuctemu, Hanpukian, EZ-GUIDE 500 3
MPUCTPOEM, IO MiAPYIIOE, a00 aHAJOTiYHOTO OONaJHAHHS J03BOJISE
TaKOX 3/IMCHIOBATH TapayiejbHe BOAIHHA KOMOaliHa, [0 aKTyaJbHO B
HIYHUH yac.

Jani, oTpuMaHi BiJ JaTYMKIB, BiJOOpaXarOThCsl Ha JAMCILICT
MOJILOBOTO KOMI'IoTepa Insight i oHOUaCHO 3amMMCYIOTHCS HA 3HIMHY
(drnem-kapTy, a TpU HEOOXiTHOCTI MOXYTh KOIIIOBATHUCS IS
MOAJBIIOTO aHAI3y Ha KOMIT'TOTE.

[Tpu mobynoBi kaptku po3noxainy iHnexkcy NDVI abo BpoxaiiHocTi
JaHl OTPUMYIOTH METOJOM CYIUIRHOTO O0OIiKy abo Oe3nepepBHHUX
BHUMIPIOBaHb 1 MOAAIOTHh y BUIIIAJI KapTKH a00 SK OKpPeMi TOYKH, Jie
KOXKHa TOYKa BiJIIIOBIJIA€ IIEHTPY 00JIIKOBOTO MaiilaH4rKa, a00 KOHTYPY
abo KapToTrpamH.

3epHo30MpanbHi  komOaitnn  ¢ipmm  Claas  ocHamyroTbCs
KOMIT'IOTEPHOIO CHCTEMOIO BEJIeHHsI TOYHOro 3emiepoOctBa Fieldstar.
PosramoBanuii B kaGini MoniTop Data Touch Bumae mudpony Ta
rpagiuny iHdopmaulio Mpo BPOKAHHICTH 1 BOJOTICTh KYJIBTYpH, ILO
30MpaETbCs, MPOAYKTUBHICTh, IIBUAKICTH PyXy, PIBEHb 3allOBHEHHS
3epHOBOro OyHKepa Ta iH. [HpopMallist Ipo HAMOJIOT 3epHa HAIXOINUTh
BiJl JaT4MKa B 3E€pHOBOMY ejeBaropi. Ha 3amoBiieHHS komOaiHu
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OCHAIIYIOTh CHCTEMOIO KapTyBaHHS BpOXKal0. Y KOMIUICKT CHCTEMH
Fieldstar BxonsaTh aHTeHa Ta IpUiiMay CUTHAIB.

Kapta BpoxaWHoCTi

ol
Kapra epoxaitHocTi - Cyxa maca & g
xrira & '
@ 482474-639151 ol
4140,10-4824,74 ]
3554,24-4140.10
2884,52-3554 24
@ 1261,26-2884,52 ,
-

Puc. 31. Ilpuknao kapmoepamu 8poxcaiHocmi nuleHuyi o3umMoi Ha
noi

®ipma New Holland BukopucToBye Ha CBOiX KOMOaliHaX CHCTEMY
Intellcruise, 110 3MiHIOE MBUIKICTH PYXY B 3aJI€KHOCTI BiJ] IIITBHOCTI
XJIIOHOT MacH, $Ka BHMIPIOETHCS JATYUKAMH, BCTAHOBJICHUMH Ha
YKHUBAPII 1 TOXWIIOMY TpaHCTopTepi. BUCOKOTOYHMI TaTYHK KiMBKOCTI
310paHoro 3epHa BHMIPIOE BMICT BOJIOTH B 3€pHI B PEKUMI peabHOrO
qacy, laHi nepenatotbes B MoHiTOD IntelliView™ IV, sxwuii He moTpedye
KalliOpyBaHHSI IIPH ITEPEXOIi BiJl OAHIET KyIbTypH IO 1HIIO].

®ipMOr0 BHITyCKAIOThCSl YOTUPH BapiaHTH 00J1aTHAHHS U TOYHOTO
3emJIepo0CTBa;

* cUCTeMa peecTpallii BpoxKalHOCTI KYJIBTYpH, IO 3a0UpaEThCS;

* cHCTeMa peecTpamii BPOXKAaHHOCTI Ta BOJIOTOCTI KYJBTYpPH, IO
3a0UpaEThCS;

* cucTeMa peecTpalii BpOXaWHOCTI Ta BOJOTOCTI KyJIbTYpH, IO
3a0MpaeThCs, OJIOK HAKOIMYEHHS Ta aHaNi3y JaHHX;

* mNOBHMH Halip [UIg BHOPOBALKEHHS TEXHOJIOTIH TOYHOTO
3emiiepoOcTBa, 1o Bkimodae: DGPS-cymicHi aHTeHy 1 mnpuiimad,
CHUCTEMY peecTpalii BpoKalHOCTI 1 BOJIOTOCTI Marepialy, IO
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3a0upaeThCsi, EJIEKTPOHHO-Kaprorpadiunuii  momatok s 1K,
MaTepiaiu i HaBYaHHS e()eKTUBHOMY KOPHCTYBAaHHIO KOMITIOTEPHUM
TO/TaTKOM.

Komb6aitan ¢ipmu «Case IH» 001a1HyIOTBCSI CHCTEMOIO KapTyBaHHS
BpoxaiiHocTi ASF, mo BkIOYae aHTeHy AJsl MPUHAOMY CUTHANIB 3
CYMyTHHKa, PUIMaY, 10 MEePEeTBOPIOE CUTHAJ B JIaHI PO TOJOKEHHS
KoMOaifHa, MaTYWKH TOTOKY 1 BOJOTOCTI 3€pHAa, MOHITOP KOHTPOJIO
BPOKaWHOCTI, IKHH MOKE PO3PaxOBYBaTH 1 30epiraTtu JaHi B mam'sTi .
Otpumana iHdopmailiss 00poOIISETHCS Ha TIEPCOHATILHOMY KOMIT'TOTEPI
IS OJIep KaHHS KOJTbOPOBOi KapTKH BPOJKAHHOCTI.

Komb6aitan xommanii Challenger (kopmopamnis AGCO) obnamHaHi
LEHTPOM ympaBliHHSA BpokaeM Harvest Management 3 mudpoBum
JACTIIICEM.

Ha xombaitHax ¢ipmu «Deutz-Fahr» enexTpoHHa KOHTPOIBHO-
inpopMmaritina cucrema TCS, 10 BCTAaHOBIIOETHCS HA 3aMOBJICHHS,
MOKE BUKOPHUCTOBYBAaTHCS SIK YacTHHA CHCTEMH KapTyBaHHSI
BPOJKAHOCTI 3 HACTYIHOIO Iepefavyelo OTPHMAaHMX JaHUX Y
MePCOHANBHUI KOMIT'IOTEP, BCTAHOBJICHUH B Oici.

Hns  o0miky BpOXalHOCTI Ha 3€pHO- Ta KOPMO30HpalbHUX
koMOaitHax ¢ipma «John Deere» po3pobuia Tpu cuctemu HarvestLab,
AutoLOC ta HarvestDoc. [latunk cucremu HarvestLab, po3ramoBannit
Ha CHJIOCOIPOBOJI CaMOXiIHOTO KOpMO30MpanbHOro KomOaiiHa,
ABTOMAaTUYHO ITiJ Yac 30upaHHs 30Mpae maHi IIOIO BMICTy CyXOi
peYOBUHH, OiKa, IYKPY, KPOXMAJI0, TPOTEIHY, KIITKOBHHHU.

JlaTyuK BUKOPUCTOBYE TEXHOJOTIIO POOOTH 13 BimOOpaXKeHHSIM
ommkaporo iH@pauepBoHoro crektpy (NIR). Cyte ii momsirae B
HACTYITHOMY: DKEPEJIO CBITJIA CIIPSIMOBYE MPOMIHb O€3MocepeHbO Ha
KYJIbTYpYy, BiIOyBaeThCsl mepefada CBITIOBOI €Heprii, ska 4YacTKOBO
MOTJIMHAETHCS 200 BIIOMBAETHCS POCIIMHOIO. 3a JIOTIOMOTOK0 IaHUX PO
BUMIpsiHE BiOOpakeHHS Ta MaTeMaTUYHHX MeTofiB matunk NIR
OTPUMYE JIaHI BOJOTOCTi. BUMiproBaHHS BOJIOTOCTI 3IiHCHIOETBCS 3a
HIBUJIKOCTI MMOTOKY MaTepiary 0 40 M/c — B cepeZIHbOMY OJIUH BUMIp Ha
50 kr cunocy. [Hpopmariis npo CKaa CKOIIEHOT MacH, BPOKaWHICTh, a
TaKOXX TIOKa3HUKHU MPOITYCKHOI CIIPOMOKHOCTI JITSI KOYKHOTO TIOJIst 00
Ha | ra BiOOpaXKaloOThCS B PEXKHUMI pEalbHOTO Yacy Ha MOHITOpPI B
kaOiHi. 3BIT, M0 MICTUTH 110 iH()OPMAILIiI0, MOKHA HAJAPYKyBaTH Ha
06opToBOMY IpUHTEPI (OTLIis).

Cuctema HarvestDoc 1o3Bosisie aHanizyBatu 3i0paHy iHpopMarito ta
B 3aJIEXKHOCTI BiJ KIJIbKOCTI CyXO1 PEYOBHMHH, BUCOTH 3pi3y Ta 00'eMy
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POCIIMHHOI MacH IMI0UpaTH ONTHMAIbHY 03y KOHCEPBAHTIB IS
HalKpamoro 30epeKeHHsI CUIIOCY, CTBOPIOBATH KapTH IOJIiB, CKIAAaTH
3BiTH. CHCTEeMy MOXHA BHKOPHCTOBYBAaTH O€3MOCepeqHhO TpHU
30MpaHHI KyJIbTyp Ta B yMOBax J1abopaTopii.

Ha xopmo30upansanx komOaiiHax kKommaHii Krone 3acTocoByeThCs
cucremMa BuMipy BpoxaitHocTi Crop Control B pexxumi peaibHOTO yacy.
[HAyKTUBHUI MaTYWK MepeMimeHHs] 3MOHTOBaHMA Ha 000X OCTaHHIX
BaJbLSX, IO MiANPECOBYIOTh. MOXKHA BECTH MigpaxyHOK NpuOpaHoi
MacH Ta 3a JOIIOMOTOI0 IPUHTEpa BUBOJUTH J1aHi Ha APYK.

®ipma «Claas» BUKOpHUCTOBY€ mpUCTpii Quantimeter, 10 BXOANUTH B
O6optoBy enekTpoHHYy cuctemy Cebis, ske OesmepepBHO 3aMipsie
MPOXiJHUI Tepepi3 i MBUAKICT MacH, IO MPOXOAUTH Yepe3 amapar, i
CHLIBHO 3 TATYUKOM BOJIOTOCTI BU3HAYAE BPOXKANHHICTP 1 KITBKICTh CyX0i
MAacHy Ha KOKHIN TUISHIN ITOJIS.

TakuM YWMHOM, BHUKOPHCTaHHA OUTBIIOT YAacTUHH CYYaCHHX
TEXHOJIOTI y ramy3i mpenusiiHoro 3emiiepoOCTBa HEMOXKIHMBE 0e3
KapTorpadyBaHHs M0JIiB 3 OJAJIBIINM CTBOPEHHSM €JIEKTPOHHUX KapT.
I3 3acTocyBaHHSM €NEKTPOHHUX KapT MOJiB MOXKIJINBO, Y 3pYYHOMY LIS
KOpHCTyBaua BHIJISML, 30UpaTH, KiIacu(ikyBaTH Ta BUKOPHUCTOBYBATH
iH(hopMaIlito MOAO0 CiBO3MIHH, BPOXKANHOCTI, THUIIB IPYHTIB, XBOPOO,
BHECEHUX JOOpWB Ta 3aco0iB 3axHCTy pOCIHH, IO 3abe3mnedye
€KOHOMIIO KOIITIB JUIS CLTBrOCIIBUPOOHHKIB.

IIpakTu4yHa YacTUHA

1.03HallOMHUTHUCH i3 TEOPETHYHUM MaTepiagoMm

2. Binkputu nporpamuuii 3acio Xarvio Field Manager

3. Ha mnpuxiazax ToTOBHX KapT YpOXKaiHOCTI INpoaHasi3yBaTH
0COOJIMBOCTI POOOTH CUCTEMU KapTyBaHHSI ISl PI3HUX KYJIBTYP

3. O3HailoMHTHUCH 13 0a30BUMHU (PYHKIIOHATLHUMH MOXIIUBOCTSIMH
nporpamuoro 3acody SMS AglLeader

4. O3HAlOMHTHCH 13 TOJIOBHUM MEHIO Ta NMPAKTUYHUMH aCTIEKTaMU
pobotu monitopy Case AFS Pro 750

5. ChopmyBaTH BiAMOBIAHI BUCHOBKH.

3anumanus 0151 CAMOKOHMPOTIO:

1. ki mepeBaru TeXHOJIOTIi KapTyBaHHS BPOXKAHOCTI?

2. HackiibK¥ TOYHUMH € JaHi KapTyBaHHS BPOXKaMHOCTI, 110
OTpHUMaHi pu 0OMOJIOTI?

3. Slki ckiafoBi YACTHHU CUCTEMH KapTyBaHHs BPOXKaWHOCTI?
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IIpakTyHa podora 13
N-tectep. TumoBi 3agaui, HaBUKH Ppo00OTH i3 mNpUIATaAMH
MOHITOPUHIY a30THOI'0 KU BJIEHHSI
Mema  pobomu:  osHatiomumucb i3 (DYHKYIOHATbHUMU
modcusocmamu pooomu npunady N-mecmep. Habymu npaxmuunux
HABUYOK poOOMU i3 HUM.

TeopeTn4yHa 4yacTHUHA

JJ1s MOHITOPHHTY PO3BUTKY TOCIBIB B MPOIIECi BETETAllil iCHYIOTh
MIOPTAaTHBHI JATYNKHM MJIs1 OC3KOHTAKTHHX BHMIpPIOBaHb ITOKA3HHKIB
TPaBOCTOIO i KOHTAKTHUX JUIsl POOOTH 3 1HIUBITyaTbHUMH POCIUHAMH.
Jlo mopTraTMBHUX TPUIAAIB BITHOCATHCS ONTHYHI [NATYAKH THITY
GreenSeeker Handheld Bix Trimble i Yara N-TesterTM (puc. 32), 3a
JIOTIOMOT'OI0 SIKUX MPOBOSATH JINCTOBY J1arHOCTUKY MOTPEOU 3e6pPHOBHX
B a30THUX MipKUBICHHAX. OOMIBa 1aTYMKU MalOTh NUPPOBUHA EKpaH,
Ha SIKOMY BUCBIUYIOTHCS CEpeHi 3HAUSHHS cepii KUTPKOX BUMIPIOBAaHb.

Puc 32. Onmuuni oamuuxu 05t 6U3HAUEHHs. NOMPeOU y A30MHOMY
JICUBTICHHI

JaTtuukuy He 00JiaHaHI BOYJ0BAHUMH aHTCHAMH 1 TPUCTPOSMHU, 1110
3amam'asTOBYIOTh, TOMY TOKa3HMKH 3 HHX HEOOXIHO 3amuCcyBaTH
BpyuHy. JlaTtunk N-Tester mae akTuBHE [HKEpEIIO BHIIPOMIHIOBAHHSA 1
BIJINOBIIHE BIKHO, IO MpHUiiMae, ajie¢ BUMIPIOE HE BIMOOPaXKECHHUM Bif
JIUCTA ONTHYHHUIA CUTHAIN, & CHTHAJ IiCJIsl TPOXO/KSHHS Yepe3 JIUCTOBY
IUIaCTUHKY. s bOrO JMCT POCIMHH HOMIIAIOTH Yy NPUTHCKHUM
NPUCTPIA  JlaTYUMKa 1 TPOCBIUYIOTH  HACKpi3b. BumiproBaHHsS
npoBomAThes 1o 30-32 nmcTKaMm, TpUIaa  PO3PaxXOBYE CEpPEIHE
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3HAYCHHSA: 1I¢ Oe3po3MipHHM moka3Huk, aHamor NDVI, 1o
OOYHCITIOEThCSI 3@ PI3HUIICI0 JIMCTAa CHUTHAB, IIO0 BUITYCKAETHCS 1
MIOTJIIMHAETRCS (Aiama3oH mokasans npunagy Bix 0 mo 999, mo ymMoBHO
3icTaBisgerbes 3 gianmazoHoM 0000 mo 0999).

st oOcTexkeHHs MOCiBIB y JUHAMIL MPOTATOM CE30HY HEOOX1THO
MIPOBOJIMTY MEPIOIMYHE CKAHYBAHHS MIOCIBIB ONTHYHUMH JTATYNKAMH 32
tarioM gataukoM NT. IlepiogudHicTh OOCTEKEHHS IOCIBIB I Yac
Beretallii 3aje)KHTh BiJ LUICH MOCTIIKeHHA. (a9 OIIHKK JUHAMIKH
3MIHHM CTaHy POCIMHHOCTI 3a iHaekcoM NDVI, HeoOXiqHO mpoBOaAUTH
3HOMKY HE piflie OJHOTO pa3y Ha CIM-IecATh NHIB. 3 MPaKTHIHUMH
OUIIMA  Ha TIOCiBaX O3MMHX 3CPHOBHX HEOOXITHO IPOBOJHUTH
OOCTeXKEHHSI TIepe] 3aCTOCYBaHHSIM a30THHX ITJUKUBICHb  JUIS
BU3HAYCHHSI 031 a30TY, IO PEKOMEHTY€EThCS, VTS IIbOTO MiIXOSTh BCi
tpu natumku: GreenSeeker, N-Sensor, N-Tester. Pospaxynok mo3
A30THOTO J00pWBa JUIS  IJDKUBJICHHSA TPOBOMASATH  3TIAHO 3
KaJliOpyBaJIbLHUMHU ~ TaOJIMIAMU  JTaHUX TPWIaAiB 1 Ha MiJICTaBl
€KCIIEPTHOI OI[iIHKM arpoHOMA ITiJ] INTAHOBaHY BPOKAaHHICTh 36pHOBHX.

IMpakTHyHa YacTHHA
1. O3HallOMUTHCH 13 TEOPETUIHUM MaTepiaioM
2. O3HaOMUTHCH 13 PYHKITIOHATTEHUME MOXITUBOCTSIME Tpritary N-
TECTep, Ta MPOrpaMHUMHU 3ac00aMH i Horo poooTH
3. IlpoBectn 3amipum mNpWIagOM JUIi JABOX PI3HHX KYIBTYP,
3adikcyBaTH pe3yabTaTH.
4. CchopmyBaTH BiJINIOBiZIHI BUCHOBKH.

3anumanns 015 camMoOKOHMPONIO:

1. B sixux Bumagkax qouijipHe 3actocyBaHHst N-tectepa?

2. Slxy inopmariito MOXKHa OTPUMATH 3 HOTO JIOTIOMOT 010 ?

3. B sKkux oquHUIAX BUMIpPIOE AaHi pmiaa? 3a SKUM MPUHIATIOM?

IIpakTHyHa podora 14-15
Exonomiuna  eekTHMBHICTD  TeXHOJOriH  npeuusiiiHOro
3emiepodcTBa. KomimiiekcHa oniHka eeKTHBHOCTI mMpenu3iiHOro
BUPOOHUITBA
Mema  pobomu: Habymu  HABUYOK 00 €KMUBHOI  OYIHKU
20Cn00apcvKoi, eKOHOMIYHOI, eKON02IYHOI eheKMUBHOCII MEXHON02Il
npeyusitino2o 3emaepoocmaa.
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TeopeTH4HAa YACTHHA

TexHonorii TOYHOro 3emiepoOCTBa BHOCSTh 3HAYHWN BKIIAA B
ITi IBUIIICHHS BPO’KaWHOCTI OCHOBHUX KYJIBTYD.

B TouHOMYy 3emiepoOCTBI BHUKOPHCTOBYIOTbCS TEXHOJOTIT ISt
MiABHUIIEHHS CTIMKOCTI 38 paxyHOK OiJbIl €)EKTUBHOTO BUKOPUCTAHHS
KPUTHYIHO BRXKITUBHUX PECYPCIB, TAKHX SK 3¢MJISI, BOJIa, TATUBO, TOOpHBa
Tta nectunuan. depmepu, SKi KyIWISIOTh OOJagHaHHS IJIsI TOYHOTO
3eMJIepo0CTBa, BUKOPUCTOBYIOTH MEHIIIE, 00 BUPOIYBATH OLJIBIIIE.

Kuro4uoBi exoJioriuHi mepeBaru

[I’saTp  kIIOYOBHX  MepeBar  palioHaJbHOTO  BHKOPHUCTaHHS
NPUPOJHUX PECYpPCiB, MIO JOCSATAIOTHCS 332 PAaXyHOK BIPOBAKCHHS
TEXHOJIOT1H TOYHOTO 3eMJICPOOCTBA, B TOMY YHCIIi:

e 3pocTaHHS  BpOXKAMHOCTI 32  paxyHOK  MiJIBUIICHHS
e()eKTUBHOCTI

e  3MeHIIeHHS KUTBKOCTI TOOPHB 3a paxyHOK OUIBII TOYHOTO
BHECCHHS

e  3MCHIICHHS KiJTBKOCTI HECTHUIUAIB 32 PaXyHOK OiIbII TOYHOTO
BHECEHHS

e  ExoHOMIs manmBa 3a paxXyHOK MEHIIIOTO TIEPEKPHUTTS 1 KPaIoro
KOHTPOJIIO

e  ExoHOMIS BOH 32 paXyHOK OiJIBII TOYHOTO BU3HAYEHHS ITOTPEO

OpHa TiBPKK €KOHOMIS MMANHBA 32 PaXyHOK 1HCTPYMEHTIB TOYHOTO
3eMiIepo0CTBa €KBiBAJIEHTHA IOpiYHOMY 3HSTTS 3 jgoporu (B CIIIA)
Maibke 200 000 aBToMOO1TIB.

Kuaro4oBi ekoHOMiYHI nepeBaru:

VY wMipy Toro, ik 00JaagHaHHS Ta TEXHOJIOTIi TOYHOTIO 3eMIIepoOCTBa
OTPUMYIOTh BCE OUIBII HIMPOKE TMOIIMPEHHS, 1€ MPU3BEIE 10 IIIe
OiybIIOro 301NBIIEHHST BPOXKAMHHOCTI 1 MONANBIIOl €KOHOMIT BUTpAT, a
came:

e [IpoaykrtuBHicTh 30iMbIIMNAcs TpuOIM3HO Ha 4% 1 Moxke
BUPOCTH Ha 6% TpH OLIBII ITUPOKOMY BITPOBAKCHHI .

° Toune 3eMiepoOCTBO MiABUIIMIO €(QEKTHBHICTH BHECEHHS
no0puB mpuOMM3HO Ha 7% 1 Ma€ NOTEHI(aN I  MOAAJIBIIOr0
migsuieHHs e Ha 14%.

e  Bukopucranns repOinuuaiB 0yso ckopoueHo NpubIu3Ho Ha 9%
i Moxe 11e OinbIie 3HU3UTUCS Ha 15% mpu MOBHOMY BIIPOBAIKEHHI.
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e  BukopucTaHHS BUKOITHOTO ITaJTMBa 3MEHIIMIACS MTPUOIM3HO HA
6% 3 TMOTEHINaJIOM MOJJATBIIIOr0 CKOpOo4eHHS Ha 16%.

e  BukopucraHHS BOAM 3HW3WIOCA mTpuOMU3HO Ha 4% mpHu
HHUHIITHEOMY PIBHI  BIPOBa/DKEHHS TOYHOTO 3eMJIepoOCTBa 3
MOTEHIIaJIOM TOJANBIIIOr0 CKOpoueHHs Ha 21% mnpu TOBHOMY
BITPOBA/IXKCHHI.

CTyninp BNpOBaJkKeHHs] TEXHOJIOTIH TOYHOIO 3eMJepodcTBAa B
CIIIA B nanwuii yac

— ABTOMaTHYHE PYJIbOBE YIIPABIIHHS

25% to 80%

e VmpaBiiHHS CEKIIiSIMH MaIlIMH

Ho6pusa: Bix 10% mo 45%. I'epbitmmmu: Bix 5% mo 22%.

e JludepenmitioBane BIUTHB

JHo6pusa: Bix 15% no 54%. I'epoitumu: Big 2% no 13%.

e AHaJiTHKa aBTONAPKY, TeIeMaTuKa

12%

e  TouHne 3pouIeHHA

Big 0% mo 22%

ChnpusitauBi gakTopu i pO3BUTKY rajiy3i:

— IomiTHka, 110 320X0YYy€E iIHHOBAIIIT

— lominmeHHs TOTOMiIXHOI iHPPACTPYKTYypH

— be3apoToBuil 3B’530K Ha OPHUX 3EMJISIX

— 30iibIIeHHs Jg0X0Ay (GepMU — 1€ KammiTaja JJisl 1HBECTYBaHHS Y
BUPOOHWYY TiSUTHHICTD

— [MominmrenHs B3aeMomii 31 CIIOKUBaAYaMU

— 3MilHEeHHS TOBipH 0 HAYKH

OcHoBHI mepeBard Oysin BH3HAY€HI KIJBKICHO B pE3yJbTaTi
JOCJIIDKEHHS BIPOBAKEHHSI TEXHOJIOT1H TOYHOTO 3eMJIepOOCTBa!

N Buxo- Buxo= Buxo- Buko-
Bpoxaii-
HicTh PHUCTaHHS PUCTaHHS PHUCTaHHS PHUCTaHHS
no6puB repOiuaiB rajauBa BOJIU
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‘BEHHREAd0LORE oJ0gondigud

woxel e ‘ardindem xuHgrediHon

EHOROIINIE ANOHUITHRLONY MEI/aRE
M09 BHHRIAO0LIRE MOLEHNY

“olexxoud

Adoge o1oHaU1INO(]I mAIIg 0g®

/ 1 ALHAdI £311100d00 HHUQUILT JOHHINE

‘o1rrol1 oIl a1roxodII LLOOM LT JOTTHOW
MOHAXed BE BAULBL KINOHONH

‘(BHHOY9gd LOIMIIUEII

1 KHHOIMINEOd QHAIrBWHLIIO ‘antoAnodu

EKHHRIIQOURE ‘dILLUdNOdoI KHHOITHONE)
a1rugdol BHHOOOHE KITREINULII)

‘(skHHQ00Hd ewdOH

T BHHOIINEOd OHIIrBIWHLIIO ‘AnIoAnodn
EHHeJIgonee ‘a1Lind3odon EBHHOIHIWE)
audQor KHHOOOHE KINBEINULII()

"1100d KHHRHOMUE [LOONIHEII

1 (oroL xugonHM nrsd ‘Aroxodn

orr Aroxodu 1r1g) AreddoiHI OIOHROL
MoHAxed ee 1100HHEX0dd BHHOMUEI] |

IWEd] |

“g10008H N1090d HUI'OI 1LOOMIITY JOTTHOW
MoHAxed BE KBHHREMXOLD0IdoOHS SMHAA "AM01D
KHHOIMTHOWE MOHAXed BE UIOd 1LOOME KHHOMIIIIO] |

‘d1eel xudoMuHden a1riug KHHOhodoM0 0LOME

OY LLOOMHILY ANIUge0d BHHOXHMHE ‘MI0€ 1LOOME
¥HHOmUIIO[ | “(a10dAoad rarnmuHgodug udu mronh
AWoL €) dreel xugoxuHden a1ruiug KHHOhOdON)
QLoup "ALHAdI m1godgo 1omHon yoHAxed

ee [1e0do KHHOXUHE | ALHAJI AHBLO KHHOMILIIIO] |

‘(a10dAood rarnmagodug udi 1rouh AWOL €) d1eel
xugoMrHdeI g1rMIHd BHHOhOdOM0 QLOME, ‘ALHAdI
¥ godore KHHOMMIIO]| (HUEOhad XUEUITIMIT
AMOLO KHHOIITHOWE) M09 LLOOME KHHOMIIIIO] |

‘K1HAdI KHHOHIUTTIA KO9LIAKUHE
‘earnuHQodug roomodu
4 9UrOWOE XUHRAOIHOdOXO0 / XMHAUINATOdIIOH
BHHRLOMdOMHE UIBXUHA AIOWE Je]]

Wgdnoy

IIpakTUu4Ha YacTUHA

1. O3HallOMHUTHUCH 13 TEOPETHYHUM MaTepiaioM

€KOHOMIYHOT

pO3paxyHOK e(heKTUBHOCTI
JuQepeHLiioBaHOr0 BHECEHHSI MaTepialiB B MOPIBHIHHI 13 CYLITbHUM

IIposectn

2.

3a JaHUMU TpakTHYHUX poOiT 8-10. Po3paxyHku BHKOHATH st 000X
BapiaHTIB 1HJIUBIIyaIbHHUX TOJIIB T2 O(OPMHTH 32 MPHKIIATOM TaOIHIIb

4-7.
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3. ChopmyBaTH BiAMOBIAHI BUCHOBKH.

4. CxJ1acTH MiJICYMKOBUH 3BIT MPO BUKOHAHHS MPAKTUIHOTO KypCy
BIZIIIOBIAHO 10 TAOIHUI &.

5. Hammcatn  3arampHUil ~ BHCHOBOK  IIMOJAO  KOMIDIEKCHO{
e(eKTHUBHOCTI BIPOBAKEHHS MPEUU3IHHUX TEXHOJOTIH Uil YMOB
JUJISTHKY, 10 OyJ1a JOCHiKeHa.

Taoauusa 4
IIpuknag po3paxyHKy eKOHOMIYHOI epeKTUBHOCTi 3aCTOCYBAHHSA
3MiHHUX HOPM BHCIiBY

3oHa -
= =
> > E % g 5
NN =) =) Q Q T o .
(=) o p— . p— cc @ u: S o
w [ 8 8 T H S EE
E 5 | 2. E & |2z |2EF
S < 8| = S = =
a, =] =2=<| 2 = Q. g - 8.9 8
& |BE L5 |Bg| =g
= | = T ZE|E«|@E | 283&
1 1 0,24 50 225 0,05
2 5 1,25 50 225 0,28
3 16 3,93 3,4 153 0,60
4 44 10,82 | 3,4 153 1,66
5 34 8,36 4,2 189 1,58
Pazom 417 | 43,78 | 50,34
Cymisnero | 100 | 24,6 4.2 189 465 | 48,83 | 56,15
Taoauus 5

IIpuxnag po3paxyHKy eKOHOMIYHOI e)eKTUBHOCTI 32CTOCYBAHHA
3MIHHUX HOPM a30THUX 100pUB
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30Ha R 5
= g )

S s 2 8= S ¢
= s z =¢ X3 = 2
~ L‘“ m o] ¥a] m o
= s < 8 5 & S =
S, g = S| & =l ==
£ 12 |Bc|E | B¢ |EE
= = TE| E«|®E | mE

1 2 0,49 126 | 0,06

2 7 1,72 142 | 0,24

3 24 5,90 160 | 0,94

4 41 | 10,09 178 | 1,80

5 26 6,40 194 | 1,24

Pazom 429 | 28,10 | 120,47

CymiasHO 100 24.6 160 | 3,94 | 28,10 | 110,60

Taoauus 6
IIpukiiaa po3paxyHKy eKOHOMIYHOI e(peKTUBHOCTI 3aCTOCYBAHHS
3MiHHMX HOPM 32c00iB 3aXHCTY POCJIUH

30Ha .
Q 3]
© = = = 3
) « > > =~
E 5 = |gs | 283§
& |2 |ESE| 88 |2¢g4 B
£ 12 | 525 528|524 &
= | = TEX|  EEX| mER T B
1 12 | 2,95 0,6 1,77
2 711,72 0,9 1,55
3 311763 1,1 8,39
4 14 | 3,44 1,25 431
5 36 | 8,86 15 13,28
Pasom 29,30 0,81 | 23,73
Cyminero | 100 | 24,6 1,2 29,52 0,81 | 23,91

Taoauus 7
I[Ipukaaa po3paxyHKy CyMapHoOi eKOHOMIYHOI e(peKTHBHOCTI
3acTOCyBaHHA TuepeHilioBAHUX TEXHOJIOTIli, THC. TPH
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BapianTt texnoorii Tpamuniiina | JIudepeniiioBana
ITnoma, ra 24,6 24,6
BapricTh mociBHOroO 56,15 50,34
Marepiary
BapricTts BHECEHHS a30Ty 110,6 120,46
BapricTh rep6. 00po0ku 23,91 23,73
Bapricte ¢yHrinuaHoi 41,24 36,21
00poOKH
PA3OM 2319 230,74
3arpatu Ha | ra, THC. TPH 9,43 9,38
BpoxaiinicTs, T/Ta 5,34 5,71
Bapricts Bpoxaro rpH./T 8600 8600
BapTicTh 101aTKOBOTO 78,28
BpOXalo, TPH
BapticTh 101aTKOBOTO 3,18
BpoXkato Ha | ra, rpH
JlonaTkoBuii NpudyTOK, 3230
rpu/ra
Tabnauus 8

CTpyKTypa HiAICYMKOBOTO 3BiTy i3 BHUKOHAHHS MPAKTHYHOT0
KYpCY OCBiTHBOI KOMIIOHeHTH «TexHouorii npenusiiinoro
3eMJ1epoOCcTBaY»

=

CTpYyKTYypHHUH €IEMEHT

TuTynpHUNA JUCT

BuxijHi jaHi BiAMOBIAHO JI0 1HIMBIYaJIbHOTO 3aBJaHHS

MiniMeTpouii namip i3 pozmiTtioto 1P 1

MiniMeTpoBuii marip i3 poamiTioro I1P2

JIBa BapiaHTH cxeMH BiiOopy nipob rpyHTy [1P6

3eit qud. BHeceHHs azoty [IP§ (2 Bap.)

3eit qud. nocis I1P9 (2 Bap.)

3giT nBokparHe aud. BHecenus 33P I[TP10 (2 Bap.)

OO |INO | (WIN|F

3BiT Kapta ymigsHenHs [1P11

=
o

Exonomiuna orinka [1P14 (Tabmui 5-8) 2 BapianTH

Sanumanns ona CAMOKOHmMpPOJ0.
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1. SIxa ponb mpenu3iitHoro 3eMiIepoOCTBa Y CYJ4aCHOMY
rOCHOAaPCHKOMY KOMILIEKC?

2. UuM 3yMOBJIeHa BHCOKA €KOHOMIYHA e(hDeKTUBHICTh MPHHOMIB
MPEU3iiHOTO 3aCTOCYBaHHS MaTepiaiiB?

3. SIkMM YMHOM MOJKHA ONITHMIi3yBaTH BUPOOHMIITBO 32 PAXyHOK
CUCTEM TOYHOTO 3eMJiepoOCcTBa?
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