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MIHICTEPCTBO OCBITW | HAYKW YKPATHW/ OEPXXABHWIA 3AKAL
& 3HanaeHo nocunanb: 0,01% id: 1

«JIYTAHCbKUW HALIOHANBbHUW YHIBEPCUTET IMEHI TAPACA LLEBYEHKA»

®AKYJIBTET TEXHOJIOT I TA IHPOPMALIMHNX CUCTEM KA®ELPA NMPOPECIVHOI OCBITU
PECTOPAHHOIO | TYPUCTUYHOI O BIBHECY MUPOHEHKO CEPIIi BACUJIbOBWY
EQPEKTUBHICTb TEXHOJIOT I BAPOLLYBAHHS KAPTOMJ1I 3 IHTEFTPOBAHOKO OBPOBKOMO Mif,
YAC BUCAIXKYBAHHSA 0719 ONTUMI3ALIT POCTY TA PO3BUTKY POCJIH KeanidikauinHa
poboTa 3a cneuyianbHicTio 015.37

84 3nanaero nocunatb: 0% id: 2
«lMpodecinHa ocsiTa»

OCBiTHbO-NpodeciiHa Nporpama

84 3nangero nocunatb: 0,01% id: 3
«ArpapHe BUpobHULITBO, NepepobKa CislbCbKOrocnoaapChbKoi NpoAyKLii Ta Xap4yoBi TEXHONOrii»

Ocobuctun nignuc - C. B. MMpOHEHKO HayKoBUiA KEPIBHUK - __K.T.H.,
noueHT, 0. O. PeBskKiHa (nignnc) (nocana, HayKoBUIM CTyNiHb, HAyKOBE 3BaHHA, iHiUiann,
npissuLLe) 3aB. Kahenpu - K.M.H., goueHT, B. B. BypayH_ (nianwuc) (nocaga,

HayKOBWUI CTYMiHb, HAYKOBE 3BaHHSH, iHiLianu, npizsuile) JlybHu - 2026 2 MIHICTEPCTBO OCBITH
| HAYKWN YKPATHU OEPXKABHWI 3AKJIAL

& 3HanaeHo nocunanb: 0,01% id: 4
«JTIYTAHCbKUI HALLIOHAJTbHUIA YHIBEPCUTET IMEHI TAPACA LLIEBYEHKA»

®AKYJIbTET TEXHOJIOT I TA IHOOPMALIIMHNX CUCTEM KA®ELPA MPO®ECINHOI OCBITU
PECTOPAHHOTIO | TYPUCTUYHOI O BI3HECY 3aTtBepaxyto: [lekaH hakynbTeTy TEXHONOriN Ta
iHOpMaLiNHNX CNCTeM _MorunbHui I'.A. IHaMBIQYyanbHWI NnaH 3500yBaya

BMLLOI OCBITU LOA0 BUKOHAHHSA KBaslipikauinHoi poboTtn 1. MunpoHeHko Ceprin BacnnboBuy
(npisBuLe, iMm'a, Nno 6aTbkoBi 3400yBava) 2. PakynbTeT TEXHOJOrIN Ta iHPOPMaLINnHUX cucTeM 3.
CneuianbHicTb

&4 3naingero nocunate: 0,01% id: 5

«[podhecinHa ocBiTa. ArpapHe BUpobHULTBO, NepepobKa CilbCbKOrocnoaapcbKoi NpoaykKLii Ta
Xap4oBi TEXHOOFIi»

4. Kachenpa npodecinHoi 0CBITU peCTOpaHHOro i TypuctuyHoro 6isHecy 5. HaykoBuin kepiBHUK
PeBsikiHa Onbra OnekcaHapiBHa, K.T.H., AOUEHT (Npi3BuLle, iMm's, No 6aTbKOBi, HAYKOBUN
CTyniHb, BYeHe 3BaHHA) 6. Tema kBaniikauinHoi poboTn EheKTUBHICTb TeXHONO i
BUPOLLYBaHHSA KapTonJi 3 iHTerpoBaHoto 06pobkoto nig Yac BUCag KyBaHHSA AN onTuUMisaul,ii
POCTY Ta PO3BUTKY pPoCauH 7. TepMiH nogaHHsA poboTu Ha Kadenpy 08.05.2026 p. BigmiTka
TepMiH o 3axo4un NPo BUKOHaHHSA BUKOHaHHSA 1. Bnbip Temun kBanidikauinHoi poboTn, BUBHEHHS
10.10.2025 HaykoBOI niTepaTypu, 3aTBEPOXXEHHSA TEMU N KepiBHUKaA. 2. Po3pobka niaHy poboTtn,
BU3Ha4yeHHA MeTun, 14.11.2025 3aBaaHb, 06’eKTy, NpeaMeTy, MeTOAIB AochigxeHHs. 3. PoboTa
Ha[ TeopeTnyHoto YacTuHot 05.12.2025 kBanidikauinHoi poboTun, aHanis niTepaTypHUX Oxxepet.
3 4. MofaHHA TeopeTUHHOT YaCTUHU KBaniikauinHoi 19.12.2025 poboTu Ana nepLluoro YNTaHHSA
HayKOBUM KepiBHUKOM. 5. YCyHeHHS 3ayBa)KeHb, ypaxyBaHHA 16.01.2026 pekoMeHaLin
HaYKOBOI0 KEPiBHMKA, NO4aHHSA TeOPEeTUYHOI YaCcTUHN KBalidikauinHoi poboTu Ha apyre
YyuTaHHA. 6. Po3pobka TexHoNorivyHoi i KOHCTpYKTOpCcbKoi 30.01.2026 YacTuH poboTu.
MoeTanHuin aHani3 Ta 06roBopeHHs pe3ynbTaTiB AocaigHol poboTun. 7. NMoaaHHA NepLloro
BapiaHTa gocnigHoi YacTtuHu 20.02.2026 kBanicikaninHoi poboTn Ha NepeBipKy HayKOBOMY
KepiBHNKOBI. 8. YpaxyBaHHA pekoMeHauin HaykoBoro 06.03.2026 kepiBHMKa, 36aravyeHHs
poboTV A04aTKOBMUMU OOCAIOKEHHAMMN, MPOBEeAEHNUMUN Nig YaC NPaKTUKKW, NiAroTOBKa BapiaHTa
poboTun A0 nonepenHLOro 3axmcTy poboTn Ha Kadenpi. 9. MonepeaHin 3axuct poboTn Ha
kKadenpi. 20.03.2026 10. loonpautoBaHHsS KBanidikauinHoi poboTn 3 03.04.2026 ypaxyBaHHSM
pekoMeHAaLin nicng nonepeaHboOro 3axncTty poboTn Ha Kadenpi. 11. NMoaaHHA KBanigikaLlinHoi
poboTn HaykoBoMy 17.04.2026 KepiBHUKOBI Ta peLLEH3EHTOBI Ha NiIArOTOBKY BiAryKy i peueHsil.
12. NopaHHSA Ha Kadedpy oCcTaTo4yHOro BapiaHTa 08.05.2026 kBanidikauinHol poboTun,
NiANMCAHOro BUMNYCKHUKOM, HayKOBMM KEPIBHUKOM i peLeH3eHToM. 30006yBay BULLOT OCBITU
___MwupoHeHko C. B. ( nignuc ) (npizeuwie Ta iHiuiann) KepisHnk poboTun
___PeBsikiHa 0. O. ( nignuc ) (npisBuwe Ta iHiuiann) 4 PEGEPAT KeanidikauinHa poboTa Ha Temy:
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&4 3HanpeHo nocunans: 0,02% id: 6

«EheKTUBHICTb TEXHONOTIT BUPOLLYBaHHSA KapTorJi 3 iHTerpoBaHot 06pobkoto nia yac
BUCAZ>KYBaHHA ANA ONTUMI3aLii poCcTy Ta PO3BUTKY POCINH>»

BWKOHaHa Ha 65 CTopiHKax NOACHIOBaJIbHOT 3aNUCKN 3 BUKOPUCTaHHAM 20 niTepaTypHUX
oxepen. NMnTaHHA po3rnsHyTi B poboTi: [| MeToam i 3acobm nepeanocaakoBoi NigroTOBKY
kapTonni; [| 3po6ieHo aHani3 HeobXiAHUX YMOB ANA BUPOLLYBaHHSA KapTOMi B KOHTEKCTI FPYHTY
Ta KJiMaTy; [ | BABYEHO TEXHOJIOTiYHi 3acobu NpoTpyoBaHHSA KapTonai; [| obrpyHTyBaHO
KOHCTPYKLIO KapTonaecaausibHOro arperaTy 3 iHTerpoBaHUM NPOTPYIOBaSIbHUM MOAYIEM;
pO3pax0oBaHO TEXHOJMIOriYHI MapaMeTpu KapTonaecagXankn. Ha gaHnin MOMEHT KapTonJsa € He
BiflI’EMHUM NPOOYKTOM B pPaLliOHi KOXKHOIro ykpaiHusa. ToMy OOCNig)XeHHS Ta BNpoBag>XeHHS
HOBITHIX TEXHOOTi BUPOLLLYBAHHSA KapTOMJi € OQHIEI0 i3 aKTyaJIbHUX TeM TenepillHbOro Yacy.

@AI generated text detected: ChatGPT 5.3, : 57,89% id: 7

KapTonnsa € ogHi€l0 3 OCHOBHUX MPOAOBOJIbYMX KYJIbTYP, KA 3aMa€ NpPoBigHe MicLe Yy paLioHi
HaceneHHs 3aBAsSKN BUCOKIN MOXXMBHIN LIiIHHOCTI, YHiBEpCasbHOCTi Yy BUKOPUCTaHHI Ta BiAHOCHO
HeBMbBarnuein arpotexHiui. OKpiM TOro, KApTonaa € CAPOBMHOI ANA Xap4OBOi Ta nepepobHoi
NMPOMUCJIOBOCTI, @ TaKOXX BUKOPUCTOBYETLCH Y TBAPMHHULTBI K KOPMOBa KyJibTypa. Takum
YMHOM, BUPOLLYBAaHHA KapTOMJli CbOroAHi € He nLwe TpaauLinHOK ranay33io arpapHoro
BUPOBHMLITBA, @ N OLHIEID 3 aKTyaJIbHUX TEM HAYKOBUX i MPaKTUYHUX AOCIOXXEHb, ai>Ke BOHO
6e3nocepenHbLO MOB’A3aHe 3 NPOAOBOJILYO BE3MNEKOD, PO3BUTKOM arpapHOro CEKTOPY Ta
couianbHO-eKOHOMIYHO cTabifibHICTIO CyCniNbCTBA.

KnoyoBi csioBa: KapTons, TEXHOJIOTiS BUCaO )XyBaHHA KapTorJi, nepegnocankoBa NigroToBka
KapTonni, KapTonjecaaykajika, TEXHONOri4YHi mapaMeTpwu, iHTerposaHi metoaun. 5 3MICT 3MICT

................................................................................................................... 5 BCTYN
.................................................................................................................. 6 PO30IN
TEOPETUMHIUIVL .o 7 1.1 AHani3 meToLiB i
3acobiB NepennocanKoBOi NiATOTOBKN KapTOMJli ............... 7 1.2 Bumorun kapTonni Ao rpyHToBO-
KITIMATUYHNX YMOB .uuvvnivniineinieieinennnenennens 14 1.3 Cnocobun Bucag)KyBaHHsS KapToni Ta ix

XapaKTepHi TeEXHOJOri4YHi 0CO6NMBOCTI.
..................................................................................................... 17 BNUCHOBKM [0 po3giny
..................................................................................... 24 PO3[IN1 || TEXHOJIOT IYHWUIA
.......................................................................... 25 2.1 TexHonoriyHi 3acobmn NpoTpytOBaHHSA
KapTonJi nepen npouecomMm Bucagku. 25 2.2 O6r'pyHTyBaHHS BUKOPUCTAHHSA arperaTiB ons
MexaHi30BaHOro CafiHHS

(Y o o ] 1 7 2| R TP PPTPT 33 2.3 Po3pobka
TEXHOJIOTIYHOT KapTn BUPOLLLYBAHHSA KAPTOMi c.vvvviieineineiieannen, 40 BucHoBKU O0 po3ainy

L e 44 PO3411 11l PO3PAXYHKOBO-
KOHCTPYKTUBHUWN ... 45 3.1 KOHCTPYKUINHO-TEeXHIYHE 0B6r'pyHTYBaHHS
yOO0CKOHaNIeHOoro KapTonsecaunibHOro arperaTy, OCHallleHOro iHTerpoBaHNMM MoaysieMm Ans
TTPOTPYHOBAHHS. evuieiititeeu et ete e et ea e e e et ee e e e en s eaeeneen s eaeaneen s eaeeneenseneaneensenneen 45 3.2

ObnagHaHHA ANSA OCHaLleHHS KapTonaecaanibHOT MalnMHW NPOTPYOBalbLHUM arperaTtom
............................................................................ 49 3.3 PO3paxyHOK TEXHOJOM4YHMX NapamMeTpiB

KapTonaeCamXXaNnKkN ....ccocvvvvennnnn, 51 BucHoBku go po3sginy lli
.................................................................................. 54 PO34171 |V OXOPOHA
TTPALLL .. e 55 4.1 TexHika 6e3nekun nNpn ekcnayaTauii

KapTonsaecan)kasikm, obnagHaHOl NPOTPYyOBa4YeM KapTomnii
.................................................................................. 55 4.2 36epe)xeHHA [OBKiNNA nig 4ac

............................................................................................................ 58 4.3 MNokpalleHHS ririeHn
npaui, TexHikn 6e3nekn Ta No)KeXxHoi 6e3nekn Npu BUPOLLYBaHHI KapToni
..................................................................................... 59 BucHoBKKu oo po3giny |
.................................................................................. 62 3Ar'AJIbHI BUCHOBKW
.................................................................................... 63 CMNCOK BUKOPUCTAHOI

JUTEPATYPWU....e e 64 6 BCTYMN TexHivyHe 3abe3ne4vyeHHs npoLecy
nocagkm KapToni 3aJUWLAETLCA OAHUM i3 NPIOPUTETHUX HaNPAMIB YA0OCKOHaNIeHHA arpapHoi
TexHiku. Pa3oMm 3 TuM, npobaiemMa 3ax1UCTy HACiHHEBOro MaTepiasny Bif FPyHTOBUX LUKiAHWUKIB i
xBopob HabyBae Bce 6inbLLIOro 3Ha4YeHHsA. OAHIEI0 3 KKOYOBUX JTAHOK TEXHOMOrIYHOro npouecy i
BMPOLLYBaHHSA € BUCaO)XyBaHHS HAaCiIHHEBOIr0 MaTepiany, Bif AKOCTi SKOro 3a71eXXUTb CTPYKTypa
nociBiB, PIBHOMIPHICTb CXOAiB, @ 0OTXXe - i BpOXXanHiCcTb. MpoTpytoBaHHA 6ynbb nepen nocaakoto -
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Le 0b60oB'A3KOBa arpoTexHi4YHa onepauis, wo 3anobirae nownpeHHo 36yaHKKIB iHDeKLin,
MPUIrHiYYy€E PO3BUTOK MaTOreHHUX MiIKPOOPraHi3MiB, NiABULLYE eHEPTil0 MPOPOCTaHHA Ta
3abe3nevye 340pOBUN CTapT PO3BUTKY POCJINH.

@AI generated text detected: ChatGPT 5.3, : 61,82% id: 8

Monpn HasiBHICTb LLMPOKOro CrekTpa 3acobiB NpoTpyBaHHSA, BiNbLIICTb CyYacHUX
KapTonnecagXanok He obnagHaHi BbynoBaHuMn abo aganTMBHMMMK cucTeMamMm 06pobKu
6ynb6. 30KpeMa, MeTO 3aHYPIOBaHHSA - OOMH i3 HaNbiNbLW ePEKTUBHMX 3 NOrAS4y MOBHOTY
3MOYYBaHHS MOBEPXHi - Mal>Xe He peasni3oBaHUN y CEPIMHIN CiNbCbKOrOCNOAAaPChKIiA TEXHILL.
Moro BUKOpMCTaHHA oBMeXxeHe Yepes KOHCTPYKTUBHY CKNaHICTb | NoTpeby B y3roAXKeHHi 3
MOTOKOM HaCiHHEBOro MaTepiany. MpoTe came 3aHypeHHA 3abe3nedyye MakcuMasnbHy 6ionorivyHy
€QEKTUBHICTb i PIBHOMIPHICTb HAHECEHHSA 3aXUCHOro NpenapaTy, Wo pobuThb Len MmeToa
nepcneKTUBHUM ANa iHTerpauil y KOHCTPYKLIi0 KapTonsecaa)Xasiku. Y 3B'a3Ky 3 UM
aKTyasibHOI po3pobKa MexaHi30BaHOI CUCTEMU NPOTPYIOBaHHA By b6 LWASXOM iX 3aHYpPIOBaHHSA
b6e3nocepenHbLO Nepen BUCaa)XyBaHHAM. Takuin Niaxia A03BOJINTb CYTTEBO CKOPOTUTU KiNbKiCTb
onepauin, 3aMEHLWNTN BTpaTK NpenapaTiB, 3HU3NTKU piBeHb 3abpyAHEHHSA AOBKIANS | NiABALWNTN
3arasbHy epeKTUBHICTb MOCaAKOBOrO MpoLiecy.

7 PO341/1 | TEOPETUYHWIA 1.1 AHani3 meTogis i 3acobiB nepeanocankoBoi NiAroTOBKMN KapToni
MigrotoB4yuin eTan nepen BUCaAXYBaHHAM KapTonJi BKAKOYAE iXHE COpTyBaHH4, Biabip,
npopoLllyBaHHS abo nporpiBaHHS, 06p0bKy 3aXMCHUMN A CTUMYJIIOBaIbHUMWN PEYOBUHAMMU, a
TaKOX NOAiN BeIMKNX KapTOMMH Ha YacTuHW. MNMepeanocagkoBa Niarotoska 6yneb kapTonni -
e O4MH 3 KJII0YOBUX €TaniB arpoTeXHIKN, Bif SKOro 3HAYHOK MIpPOI0 3a/1eXNTb CXO4AaMU, PICT i
BPOXKaWHicTb. B Tabnnui 1.1 po3rasHyToO OCHOBHI MPMNOMM NepennocaakoBoi NiAroToBka
KapToni, AKi 3aCTOCOBYIOTbCA, KOPOTKNM OMNUC, @ TaKOX MJIIOCKU | MiHYCU KOXXHOIMO MEeTOoAY.
Tabnuuys 1.1. MNpuinoMn Ta MeToaM NepennocankoBoi NiagroToBkM kKaptoni Konn MeTtopg / Onuc
BUKOPUCTOBYEThCSA MepeBarn Hepgoniku 3acib (TepmiHn) Bumarae vacy i Binbip 3a40poBux,
3abe3neyye npaui; SKLWLO TUNOBUX A9 PIBHOMIPHICTb MaTepian copTy, 6€3 pocTy, 3HUXKYE
MoyaToK Benmnknin — CopTyBaH yLIKOAXEHb Bynb0; pu3MK NigroToBKW, Nepen CopTyBaHHS HS
BMOpPaKoOBYBaHHSA PO3MNOBCIOAXKEHHS 3MMOI0 YU 3a MicAub MoxXe 6yTu (Biabip) rHUAnX, 3 XxB8opoob,
Kpalla 0o Nocafku 3aTpaTHUM; He 03HaKaMuM XBOpPoO; AKiCTb CX0OAiB; yCyBa€ KanibpyBaHHSA (3a
NPOCTUI | MPUXOBaHi Baroto / po3Mipom) aelueBnn iHekuii MoTpebye CTumynsauis pocty
KOHTpPOJ1t0 MPUCKOPIOE MapOCTKIB Ta 040K TeMnepaTypu i MosABy CXOA4iB, 40 NMOCaAKN: BOJOIOCTI;
pU3NK rMokpallye MNpopolly KOHTPOJ/IbOBaHa MOLWKOAXXEeHHS 3a 1-3 TUXXHI A0 PiBHOMIPHICTb;
BaHHA TemnepaTypa, Npu Nocagkn (Ans paHHiIX paHHIN ypoxkan; (Bosiore, BONOriCTb, CBIT/O;
HenpaBWUbHUX COPTIB) abo ekcrnpec- Kpalla aganTalisa cBiT/JIoOBe, iHOAI BoslOre ymoBax; BUTpPaTuU
MeTOoAM, AKLL0 Yac A0 YMOB IpYyHTY; TeMnepaT cepenosuLle 4n Ha obnagHaHHA obMexxeHnn
aKTMBI3aLisa ypHe) AWUKN 3 YN MPUMILLEHHS; BHYTPILLHIX TUPCOO/CTPYXKKOI iHOAI NiACUIIIOE
OBMIHHUNX , YM iHWI BUTPaTWU eHepril npoueciB cepeaoBulla HaCiHHEBMM MaTepiasoM 8
nponosxeHHsA Tabnuui 1.1 NigsnweHHa Moxe 6yTn TemnepaTtypu cTpec ans 6yneb y LUBnakuin
POCAIMHW, AKLLO MPUMILLLEHHAX 3pocTal4nin Ekcnpec-meTon, piskmn nepenapg nepea BUCankoto
eheKT; KO 3BUYAHOro TemnepaTyp; He - HaCcTO NPUCKOPEHHS NPOPOLLLYBAHHS 3aBXAW AA€
KOPOTKUIM NOABU CXOAiB; HEMAE Yacy; 3a Takuin xe lNMporpiBaHHA nepiof (Kiflbka MOXXHa Kifbka
OHIB 00 4YyaooBuin edekT, AHIB) 019 BUKOHaTK 6e3 nocagkm abo B K MOBHE CTUMYJTIOBAHHS
OCBIT/IEHHS, paMKax NigroTOBKWU NPOpPOLLYBaHHSA; Npobya>KeHHSA NpocTo 3 3a 7-10 AHiB pu3nk
O4Yen Ta TeMnepaTypPHUM 3arHUBaHHSA, aKTUBI3aLii pe)XXMMOM SKLLO BMCOKA 0OMiHHNX BONOriCTb
npouecis MoTpebye O6pobka 3axmuwae NpaBuabHOro NoBepxHi 6ynbb cxonun, Bnbopy 4um
3aMOYYyBaHHSA 3MEHLUYE npenapaTy; YY KiNbKiCTb BUTpaTU Ha 06npnckyBaHHA be3snocepeHbo
06pobokK y 3acobu; pn3nk npenapatamMu 3He3apa>keHHs / nepen nocagkoto abo BereTauinHum
HeraTMBHOI Aii NpoTu rHMNen, obpobka nicns nepio; MoXxXe Npu rpubkis, NPOTPYNHUKaAMN
NMPOPOLLYBaHHS, MOKPALLUTN HEMNPABUIbHOMY LLKIAHUKIB; | 6i0oN0OriYyHUMKM KON BigOMi pU3MKHK
AKICTb | A03yBaHHI; 6ionorivyHi 3acobamm xBopob Y 3IMEHLWINTY €KONOriYHI | pyHriunan;
WKIOHWKIB Yy FPYHTI BTPATW; PEryNATOPHI iHCeKTUUMAHA 36inblueHHA obMexxeHHSs; 06pobka ans
BMXOOY MOXXJIMBICTb 3aXUCTY BifI TOBApPHOI PE3UCTEHTHOCTI FPYHTOBMX NPOAYKLi Ta WKigJAMBOro
WKiAHWKIB. BNAMBY 3aMo4yBaHHA abo obnpuckysaHHS 6ynbb lonoMmarae Pnu3nk posvynHamu
LWBNOKOMY Nnepeno3yBaHHSA; MiHeEpasibHUX CTapTy, HepiBHOMipHe O6pobka [06pMB 4 NMOKpaLLYE
CTaH NPOHUKHeHHS / Nepen NOCaaKol, NOXXNUBHUMUK MiKpOeNeMeHTIiB, POC/INH; MOXKe HenoBHa
nia; abo B AeHb Nocaakun, po34ynHamMm / iHKOSIM 3MEHLUNTM LWOK BapTiCTb abo B KoMbBiHaUii 3
CTUMYNIATOPaMM perynaTopamMmm Nicns peareHTiB; NPOPOLLYBaHHAM POCTY POCTY; Nepecanku B
notpeba B CTBOPEHHS rPYHT; 4nCTuUX, 6€3 3anacy nigBULLEHHSA NATOreHIiB NOXXNBHUX
BPOXXaMHOCTI pe4oBMHAX PEYOBUH 021 paHHiX a3 pocTy 9 npoaoB)xeHHs Tabauui 1.1 YacTuHum
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MO>XXYTb MOraHo 36epiratuck; Benuki pnsnk 6ynbbun ginate MeHLWwe BUCMXAHHSA Y Ha YaCTUHW 3
BUTPAT Ha 3arHMBaHHA KiflbkoMa Konn € Benuki 6ynbbmn HaciHHEBUI 3pi3iB; Hapi3ka / oukamu,
wo6 noHan onTMMasibHOI MaTepian; NnoTpebye YacTUHHE OfiHa YaCTUHa Macu; 4acTo B
MOXNMBICTb 06p0b6KM 3pi3iB BUKOpUCTaHHS Byna sk rocnogapcTBax i3 BUKOPUCTaAHHSA
cneuianbHUMKN BEAIMKMX NOCaAKOBUN AedilMTOM HaCiHHEBOro BeNnKMx 3acobamum; bynsb
MaTepian; MmaTepiany 6ynbb ABidvi; MoXKe BYTU 3MEHLLYE EKOHOMIAA HECMHXPOHHICTb BUTPATKU Ha
MPOCTOPIB CXOA4iB, AKLLO MOCaAKOBUA YaCTUHMN MaloTb MaTepia Pi3HY LWWBUAKICTb MPOPOCTaHHA 3
KiHLUS NIOTOro novaTky bepesHa Micaua HeobxigHO roTyBaTu paHHI COpTK, a 3 KiHUSA Bepe3Hs
MoYyaTKy KBiTHS cepefiHi Ta Mi3Hi COpTU KapToni A0 Nocadku y BiOKPUTUN FPYHT.

@BHaMueHo nnariaty: 0,16% id: 9

ModhkRer il &6 5 W REPRB S k3T O T 1A R MY @ Aiidl BiRi6pAPREErBEnoBHOLIHHI 6y nb6M
- ypa>keHi cyxumm abo MOKpUMUN FHUAAMU, NapLUE0 Ta iHWWMN XBOpobaMu, a TaKoXX 3aHaATo
Api6HI. AKLWOo ANa nocagkm BUKOPUCTOBYBaTK APibHI 6ynbbu, To 3 HUX BUpOCTe Maso cTeben i
ypoxkan byne HeBenKuM, SKLLLO CagMTun 3aHaATO BEIMKOIO TO Haf3eMHa YacTuHa byae
pPO3BMBATUCSA LUBUALLE HIXX KOPiIHHA. A KOJIM 3anac xapyyBaHHSA B 6ynbbi 3aKiHYMTbCA KOpeHeBa
cucTema He 3Moxke 3abeznevyyBaTn Xxap4yyBaHHSAM Haf3eMHY YaCcTUHY. MNpu LbOMY PO3BUTOK
POCANHU MPU3YNMNHUTBCA A0 TUX Mip MOKM HE MigpOoCTe KOPEHEBa CUCTEMA . TOMY MOBHOLLiHHI,
npuaaTHi 4O NOCaAKN KapTOnJnHW NOoTPibHO po3ainnTu Ha Tpu dpakuii: apibHi (macot 30-50
r), cepenHi (macot 50-75 r) i Benuki (Mmacot 76-90 r). Kpawmin nocagkoBuin maTepiasa - 340PO0BI
6ynebn cepenHix po3mipis. KoxxHy dpakuito Tpeba BncanxyBaTu OKpeMo , Lo 3abe3nedye
OPY>XKHi cxoOn, OAHaKOBUA 3a YaCOM PO3BUTOK POCJINH i MPOBEeAEeHHS CBOEYACHOroO JOrIa4y 3a
nocagkamMmu. IcHye 6arato NpMIOMIB MiAroTOBKM KapTomnai A0 nocagknu. 1o HUX BiAHOCATbLCS
MporpiBaHHA , NPOPOLLYBaHHS, 03esleHeHHS, 06pobka 10 cTuMynaTopaMm PocTy i
MiHepasbHUMK fobprBamun

. Ha copTyBanbHux niHiax tuny KCM-25b, K-750 KapTonao po34insaoTb Ha TPU PO3MipHI pakLil:
ApibHi (maca 25-50 r), cepenHi (51-80 r) Ta Benuki (noHapg 81 r). Hanbinbw npnagaTHO ANs
CafliHHS BBa)XKA€ETbCA cepefHs hpakLUis, sKa HaNneXXnTb A0 NepLloro Kiacy SKoCTi, AonycKato4n
HasiBHICTb HEKOHAMWLINHOIO MaTepiany B Mexax A0 7%. Benunki KapTonanHu nepes nocagkoro
po3pi3aloTb HABMi 3a AOMOMOIrOl0 CNeLliaNi3oBaHNX KapToniepi3ok, 3a3Bmnydan 3a 2-3 nobn no
BUCag KyBaHHS4. lNicna copTyBaHHA KapTomni 3a po3MipoM yknajgaTb y 6ypTu, ae ix
BUTPUMYIOTb Ha COHLI Nif NAIBKOBUMU YKPUTTAMU Npn TemnepaTypi 12-15 °C BaoeHb i o 5 °C
YHO4i NpOoTAromM 2-3 TUXKHIB - 00 pOpMYyBaHHA KOPOTKUX (5-15 MM) mapocTkiB. MNporpiBaHHS -

@ 3HangeHo nnariaty: 0,25% id: 10
HaRt POTHANE EYSEBRAFGYoBRIF RABISH AL AW AL 65HIBH: 38 20r15 HRis a0 nocamky

3aHOCHATb B XXUTNOBE NpUMiLLeHHA Ha 7-8 Aib BuTpuMytoThk iX Nnpn TemnepaTypi 16-20C, a noTim
X NepemilaTb B MPOXOA0LHI NPUMILLEHHSA TPMMaoTb Npu BinbLll HU3bLKIN TeMmnepaTypi 7...8C.
Mpn UbOMY Yy KapTOMJli WO 3HaX0AUTbCA Y TEMNJi MPUCKOPKETLCA PO3BUTOK BiYOYOK B
pe3ynbTaTi NepeMileHHS N0 HUX NIAaCTUYHUX PEYOBUH, @ PO3CiaHe CBIT/0 NPU3BOAUTL 00 iX
03eJIeHeHHS. Y o3esieHeHnX bynbbax CNOBINIbHIOETLCSA 3POCTaHHA THUbHUX BAaKTEPIN | TMHYTb
XBOpP060TBOPHI rpubu. TensoBUiN NPOrpiB NPOBOAATbL 3a 2-3 AHSA A0 NOCafKu KapTonJi. BiH
MoNAra€ B KOPOTKOYACHOMY BMMBI Ha ByibOy BUCOKOI TEMNepaTypu, L0 CNPUAE aKTUBI3aLLii
POCTOBMX MpoLeciB. Taknin MPOrpiB MPOBOASATb B i30/IbOBAaHOMY MPUMILLIEHHI, Ae TemnepaTypa
npoTarom 8 roa, nigHiMaeTbca Ao 35...40 C. MoTiM NPUMILLEHHS LWWBWUAKO NPOBITPIOETHLCS, W06
YHUKHYTW 3anaptoBaHHs 6ynb6. AnbTepHaTUBHUM METOMA0M € NMporpiBaHHSA 6ynbb y 3aKpuTmx
CXOBULax i3 NpUMyCcoBOIO Nodayeto Tensoro nositTps (18-20 °C) npotsarom 7-10 gi6 i3
3aCTOCyBaHHAM TensioreHepaTtopis (Tr-75, Tr-150, BMr-400 towo). 11 MNpopoLlyBaHHA
KapToni - ue HanbinbLl NOWMPEHNI NPUIoM . loro NpoBoaATb Y CBITJIOMY MPUMILLLEHH] 3
TemnepaTtypoto 12...14 C BaeHb, 6...8 C BHOYI. 14 uboro 6ynsbu po3knanatoTb TOHKUM LLIQPOM
i BUTpuMytoTb 30-35 gHiB. MNMpopollyBaHHSA A€ Kpalli pe3yabTaTu Npy 3MiHHOMY
TeMnepaTypHOMY pexxuMi. Ansa uboro nepwi 7 AHiB 6ynsbun BUTpUMYOTL Npu TemnepaTypi 20-
22 C, a HaCTynHi 4 TWXHI Npu TemnepaTtypi 7-8 C. Bucoka TemMnepaTypa B NeEPLUNA TUXKOEHb
MPOpPOLLYBaHHA BUKJIMKAE NPObYyA)KeHHS BEIMKOIro YMC/a Bi4YOK, @ NoAasblue CUibHe ii
3HVXKEHHS CMNPUSAE YTBOPEHHIO TOBCTUX i MiLLHMX NapocTKiB. HeobxifaHa yMoBa A5 yCMiLLIHOIo
npopocTaHHA 6ynbb - Bosore (B Mexkax 90- 95%) noBiTps B npuMilleHHi. 0na uboro 6ynsbun
nepioanyHo obnpuUcKyTb BOAOIO

. Mpouec npoTpytoBaHHA 6ynbb Nepen nocankoto, CNPSAMOBaHO Ha 3axXMUCT POC/AIMH Big xBopob Ta
WKiOQHWMKIB Yy NOYaTKOBUI Nepiod pocTy. MNpoTpyloBaHHA KapTomnJi 34iNCHIOETLCA KilbKOMa
OCHOBHMMU crnocobamm, sKi Bigpi3HATbCA TEXHOJIOTIEID BHECEHHS NpenapaTiB Ta PiBHEM
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MexaHi3auii npouecy. Hanbinblw nowmpeHnM BBaXKaeTbCA 06pobneHHs bynbb nepen nocagkoto
3a JonoMoroto 0bnpmncKyBaHHS pigKMMM NPOTPYMHUKaMU, WO 3abe3neyye piBHOMIpHE MOKPUTTS
NOBEPXHi 3aXNCHUM LLAPOM i CTBOPIOE Bap’ep NpoTn xBopob i WKiAHKKIB.

@AI generated text detected: ChatGPT 5.3, : 50,41% id: 11

IHWINM BapiaHT NoNsra€e y BUKOPUCTAHHI CyXX MOPOLUKOBUX NpenapaTiB, SKi HAHOCATb Ha
6ynbbun WNAXoM nepemillyBaHHS, 3aBASKN YOMY Aito4a pPe4YOBUHa NPUINMAE A0 LLKIPKN Ta
36epira€ epeKTUBHICTb y NEPLLI eTann pocTy.

Y cy4acHuxX rocnogapcTBax NoLIMpeHe NpoTPyBaHHA 3a LOMNOMOroK creviani3oBaHNX MaLLWH i
YCTAHOBOK, fIKi MOEAHYIOTb NPOLEC 3aBaHTa)KeHHs, 06pobkn Ta Nnogadvi HaCiHHEBOro MaTepiany
6e3nocepenHbLO A0 CaAUNIbHOT TEXHIKM. TAaKOXX 3aCTOCOBYOTb KOMBiIHOBaHi MeToAun, Ko
NPOTPYNHUKN BBOASATb OAHOYACHO i3 MiKpogobpuBaMu 4m CTUMYNATOPaMN POCTY, LLO MiABULLYE
CTIMKICTb KapTonJi A0 HECMPUATAMBUX YMOB i CTUMYJIIOE PO3BUTOK CXoaiB. [penapatn gns
NPOTPYtOBaHHA: [| pyHriunaHi (NpoTn rpnbkoBmx iHdekwuin); 12 [1 iHceKTUUMAHI (NpoTun
WKiaHWKIB); || KoMbBiHOBaHI (NOEAHYOTbL 06MABI dyHKLIT); [| iHOAi 3aCTOCOBYIOThL NpenapaTu 3
MiKpoeneMeHTaMn Ta CTUMyNAaTopaMun pocTty. A

@ 3HangeHo naariaty: 0,17% id: 12

nnA RS NSRRI KB EEOE Woekid bep 86 it HESHRYKPMiIALE8Po kynopocy 1 4. . Ha 3 A1 Boaw.

Mpn LbOMY KapTOMJIKO MOXKHA He TilbKM 0bnpuckaTn, a M oNyCTUTKU B LIEM PO34YMH Ha 1 xB.
MoTim ix Tpeba nigcywnTn, a Yepes 5 gHiB 06pobUTN po3ynHaMmM MiHepaabHUX OOOBPUB @ TaKoX
cTumynsaTopamu pocty [10]. O6pobka MiHepanbHUMU fo6prBaMu Ta MiKpoeneMeHTaMu
[03BOJISIE BUPILLMTY BiApa3y OBa 3aBAaHHA - CTBOpUTK Ansa 6ynbb nomaTkoBe AxXepeno
MOXKWBHUX €JIEMEHTIB i CTUMYJIOBATU XiMiyHi npouecu B 6ynbbi. [ns Lboro y Biapi Boaun
PO34MHATbL N0 1 CT.J1. aMia4yHOI ceniTpu i cynepdocdaTa i B AeHb NOCaAKN Ha FrOOUNHY
3aHYpPIOTb B HbOro bynb6um abo obnpuckaT LIMM PO34YMHOM 3 PO3PaXyHKY OAWH CTakKaH
po34uMHYy Ha 10 kr 6ynbb KapTonai. ly>Kke KOpUCHO Nepen Nocaakoto Kaptonai obcnnatn 6ynsbu
OepeBAHMM nonesioM abo HECTM NOro B FPYHT Mifd Yac NOCaAKW B KiNIbKOCTi Mo 2 CT. /. mifg,
KOXXHY 6ynbby. O6pobka bynbb cTUMynsTOpamMm POCTY NPUCKOPIOE MPOPOCTAHHS BiYOK He
TiIbKW Ha BEPXIiBLi @ N B HUWXHIiN YaCTUHi Bynbbu. Y Takux pocanH cxonmn 6inbll opyxHi , KyLui
BiAPI3HAOTLCSA NiABULLEHUM Yuciom cTeben

. CnevuianbHO BMPOLLEHY i NiAFrOTOBAEHY A0 NMOCaAKN KapTOMJio 3a3BMYai BUCAAXKYIOTb LLiJIKOM.
HaciHHEBI COPTU roTYOTb Y CeNEeKUINHNX KOMMNaHifX, TOMY BOHW MalTb ONTUMasibHUA PO3Mip Ta
BJIACTUBOCTI. Asle NOBTOPHa NocaJKa Ha TOBaAapHOMY MoJli Mo)Ke 3aincHioBaTnca 6ynsbamn
pi3HOro Kaniépy. B uboMy BUNaAKy MOXXANBUN iHLLINI CNOCIO NiAFOTOBKK - Y BUFNAAI BiApi3aHNX
wMaTouKiB (puc. 1.1). Y nyHKy B NpvHUMUNI MOXKHa ONYCTUTU KapTorJto byab-aKoro po3mipy, asne
He MoTpibHO B HepaLioHa/bHOMY BUTpPaYaHHi NOCaAKOBOI Macu. HaCiHHEBY KapTOMJIl0 MOXHa
po3pi3aTu Ha ABi i HaBiTb TPX YacTuUHW. Mpu uboMy cnifg 13 BubupaTn HaNPAMOK po3pisy, Wwob y
KOXXHOMY 4YacCTOouL,i 3aAULIWANCS 340POBi 04i, 3 AKX PO3BUBaATUMYTbCSA cTebsia KapTOMISHOIroO
Kywa. Puc. 1.1. Po3nogin HaciHHEBOI KapTonJli Nepen NocafkKol Ha YacTuHWU. Baxknneo
noTpuMyBaTUCS 060B'A3KOBUX YMOB, W06 3 pi3aHMX WIMATKIB 3MOrsaa BUpocTu KapTonasa [3].:
Bara KOXXHOi YaCTMHM He NoBMHHa ByTu MeHLwot 3a 25-30 rpamis, iHakLe y 3aroTiBi He
BUCTa4nTb BionoriyHnx cun gns CBOEYaCHOro NPOPOCTaHHS; [| po3pi3aHHA CNig BUKOHYBaTU
paHille NocafKM Ha KisibKa OHIB. A 3a OeSKMMN PEKOMEHOaLisMN HaBiTb 3a MiCsAUb; || BATPUMKa
Ha CBiTNi Npu TemnepaTypi A0 20 rpafyciB po3pi3aHOO YaCTUHOIO Bropy O3a€ MOXXJIMBICTb
HaciHHEBOMY MaTepiany 063aBecTNCsA 3aXUCHOI CKOPUHKO, W06 6akTepii, Wo 3HaxoaAaTbCs B
FPYHTI, HE 3MOr M BUKINKATU XBOPOOU; [| HA KOXHIN YacTo4Lli Ma€E 3a/IMLMTUCA HE MeHLLe ABOX
040K; [ caanTun NoTpibHO Hernnboko - 6ykBasibHO Ha 6-8 CaHTMMETPIB BiA NOBEPXHi, W06
MapoCTKN 3MOrau NpobuTncs Ha CBIT y PO3paxyHKOBUN TEPMIH O CXOAiB; [| MPaKTUKYIOTh i
CKNafHilWy MeToAnKY BUCAaAKW pi3aHOl KapToni: AiNATh il Ha TaKy KiNbKiCTb YaCTUH, CKiflbKW €
PO3BUHEHMX MapOCTKiB, @ MOTIM BUCAAXYIOTb B OOHY JIYHKY MO KpasX YCi YacTo4ku. 14

@ 3HanpeHo nnariaty: 0,02% id: 13

KL GRS AYBA A YRRBMEHARAYy M ZOMiH o b B ki KPP A Y 196cankm, To 0608's13k0B0

BMPOCTYTb FapHi i BeAUKI Kylli Ta 6yae xopoliunin ypoxxan

. 1.2 Bumoru KapTonnai Ao rpyHTOBO-KAIMaTUYHNX YMOB KapTons € KybTypolto, WO
BiJ3HAYaETbLCHA BUCOKOIO MJIACTUYHICTIO 4O YMOB BMPOLLYBaHHS, NpoTe Ana GopMyBaHHS
CcTabiNbHMX | BUCOKUX YpO>KaiB BOHa NoTpebye AOTPMMaHHA NEeBHUX BUMOr A0 KAiMaTy Ta
I'pyHTIB. Hane)xxHe noeaHaHHA LMX haKTOPiB BU3HAYAE iIHTEHCUBHICTb POCTY POCJIMH, AKICTb
6ynbb Ta ix npuagaTHicTb Ao 36epiraHHa (puc. 1.2). Puc. 1.2. Bumorn KapTornJi Ao rpyHTOBO-
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KNiMaTU4YHMX YMOB. AKiCTb Bynbb KapTONi 3aNeXnTb Bib COPTY, FPYHTOBO-KAIMaTUYHNX YMOB
BMPOLLYBaHHSA Ta Bifl arpoTexHiku. bionori4yHoto ocobnmBicTIO KapToMnJi € HaA3BNYaNHO BeJIMKa
noTtpeba ii B 3abe3nevyeHHi KNCHEM KOPEHEBOI cMCTeMM Nif Yac NnpopocTaHHs 6ynbb Ta npu
hopMyBaHHi BereTaTUBHOI MacCK, IKa NepeBaXka€ B AECATKM pa3iB NoTpeby iHWNX POCNH Y
KUCHI [7]. 15 HecTa4a KucHo nig 4ac doopMyBaHHSA 6ynbb 3HMIXKYE iXHIN picT Ta iIHTEHCUBHICTb
YTBOPEHHSA KpOXManto. KapTonnsa BiAHOCUTLCA A0 KYJbTYp MOMIPHOro KaiMaTy, AKi Hanbinbw
eheKTUBHO PO3BMBAIOTLCA 3a YMOB MOMIPHOro Ternsja Ta A4OCTaTHbOro 3B0JIOXKEHHSA. OnTnMalsibHa
TeMnepaTypa N9 poCTy HaA3eMHOI HaCTUHU CTaHOBUTL +16...+22 °C, a ana chopMmyBaHHA 6ynb6
- 4+16...+19 °C. KpUTU4YHUM € neperpis rpyHTy Buwe +25...+28 °C, wo npnussoanTb 40
YMNOBiJIbHEHHS POCTOBUX MPOLLECIB Ta 3HMXXEHHSA BPOXXANHOCTI. KapTonna XxapakTepusyeTbCs
BNCOKOIO YYT/IMBICTIO K A0 AeiUnTy, TaK i [O HAOINLWKY BOMOrKN. HeJoCTaTHE 3BOJTIOXKEHHS
NpU3BOAMTb 00 NPUCKOPEHOr0 3aBepLUEHHS BereTauinHoro nepioay, To4i K Ha4ULLOK BOAN
CNPUYUHSE 3arHMBaHHA KYLLIB, 3a4yXy Ta nofablue pynHyBaHHS 6ynb6. Ocob6nMBO KPUTUYHUM Y
njiaHi 3abe3neyeHHs BOOO € Nepios iHTEHCMBHOIO POCTY HaA3€MHOI Macu POC/INH, KU
36iraeTbcsa 3 pasoto 6yToHI3auil Ta UBITIHHA. Y BUNaaKy TpuBaaol MoCyxXu, WO nepeBuLLYE OANH
TUXKOEHD, i 3@ HASIBHOCTI MOXKJINBOCTI OpraHizyBaTu NoJnB, NOro NpoBeAeHHS € HeobXiaHUM Ons
NiATPUMKM HOPMaJSIbHOr0 PO3BUTKY POCAUH i 3anobiraHHSa BTpaTam ypoxkato. XopoLle noTy>XHe
6anonnns Bxxe Mmae B cobi moTeHLUian BOAM i LYKPIB, AKi poCanHa nepenne y bynsbn, i nicns
UBITIHHSA noTpeba KapToni y BoAi CYTTEBO 3HUXYETbLCA. Ha pucyHKy 1.3 cuHi rpadik
Bigobpaxkye HapocTaHHA Bagnnnsa, Wo Kopentoe 3 NnoTpeboto y BOAi, KOpUYHEBUIN - (HOPMYBaHHS
Macu 6ynbb BNpoooBXX BereTauinHoro nepiony. Puc. 1.3. MNpadik HapocTaHHa 6agnnnsg, Wwo
TakoX BignoBiga€e notpebi kapTonai y Bodi. 16 CBiTNIOBUIN PEXUM TaKOXX MAa€E Ba)kK/IMBe
3HaYeHHA. KapTonasa HaneXXuTb 00 KyNbTyp AOBroro AHs, Npy LUbOMY [OCTATHSA iIHTEHCUBHICTb
OCBITJIEHHS CTUMYJIIOE PO3BUTOK (POTOCMHTETUYHOIO anapaTy Ta NiABULLYE NPOAYKTUBHICTb
pocCanH. Onsa KapTonai HanbinblWw NpuaaTHUMKM € Nerki Ta cepeaHi 3a rpaHy/IOMeTPNYHNM
CKJTaoM I'PYHTU: CynilwaHi n cyrnnHkKoBi, wo gobpe nporpiBatloTbCst HaBeCHi Ta 3abe3neyvyoTb
OOCTaTHIO aepaLlilo KopeHeBOol cucTemMun. Ba)kki FMHUCTI FPYHTU 3 HN3bKO NMPOHUKHICTIO
NOBITPSA | BOAM HE CMPUAIOTbL PO3BUTKY KapTOMi Ta NOripwytoTb AKicTb 6ynb6. POAOYICTb FPYHTY
Ma€ 6yTu Ha cepefHboMY abo BUCOKOMY piBHi. OCO6MBO BaXK/IMBUM € BMICT r'yMycCy, Kahito Ta
docdopy, agxe came Li eleMEeHTUN XXMBJIEHHS BM3Ha4YaloTb eHeprilo pocTy N HaKOMMYeHHS
KpoxManto y bynbbax. KNCNOTHICTb FPYHTY NoBUHHa 6yTn 6113bKO0 40 HeMTpanbHoi: pH 5,5-
6,5. Ha HaaTo kucnux 3emnax (pH 5) 3Ha4YHO NiABULLYYETLCSA PU3MK 3aXBOPIOBAHOCTI POC/INH Ha
napLly, pU3oKTOHIO3 Ta iHWIi iHeKLil. Hankpalmmm onsa KapTonii € IerKOCYrJIMHKOBI 'PYHTY 3
LOCTaTHIM 3abe3neyeHHsaM KasieM. IPYHTY 3aMaMBatoNi, Ha AKX YTBOPIOETLCA KipKa, 3
HaAMipHOIO 3BOJIOXKEHICTIO Ta MOraHo aepaLli€lo He CMPUAITb HAKOMUYEHHIO KpoxManto. Ha
I'PyHTax TopoBMX, Yy MOPIBHAHHI 3 cyniwaHmnmmn, y bynbbax KapTonsi MeHLe CUHTe3yBa0Cb
KpoxMasto, BiTaMiHy C, MEHLLOK BUSIBUBCS | BMICT 30/11, 30KpeMa, Kaitlo Ta MarHito, ane 6inbuwe
CONaHiHy. Y KpoXMaJsio MiCTUI0Ch Masio KPYNHO3epHUCTOI hpakLuii, aka HanbinbL wiHHa. binbLe
YTBOPUIOCH BiNKiB Ta BiNbHUX @aMiHOKMCNIOT, 30KpeMa, TUPO3UHY, WO 36iNbLIyE CXMNLHICTb 40
NOTEMHIHHSA.

@AI generated text detected: ChatGPT 5.3, : 64,33% id: 14

[peHa>kHi BNaCTUBOCTI € BaXIMBUM (hakTopoM. Ha mepe3BonoxkeHunx i 3abono4eHnx JinsgHKax
KapTomnna CTPaXkKAa€ Bif HECTayi KNCHIO Ta PO3BUTKY FHUNEN, LLO 3HUXKYE BUXif AKICHOI
npoaykuii. Lli KpuTepii gonomMaraiTb 3MEHLUUTN PU3UKKN BTPAT Yepe3 XBopobu, ripLy SKicTb
6ynb6, BUPOAIXKEHHS COPTIB i 3HVXKEHHS YPOXanHOCTI. Y cy4aCcHOMY arpOHOMiYHOMY
BUPOOHMLTBI NiABULLEHHS e(heKTUBHOCTI BUPOLLYBaHHA KapTonJi 6e3nocepefHb0 NOB’'A3aHe 3
KOMMJIEKCHUM NigxoAoM A0 17 noninweHHs YMOB POCTY Ta PO3BUTKY POCANH. OgHUM i3
KJII0O4OBUX HaNpsAMiB € ONTUMI3aLlif rPYHTOBUX YMOB, L0 BKJIIOYA€ BHECEHHSA OpPraHivyHUX i
MiHepasbHMX 00OPMB BiAMOBIAHO A0 NOTPED KyAbTYpU Ta 0CO6/INBOCTEN I'PYHTY.
3abe3nevyeHHs AOCTaTHBLOIO MOBITPO- i BOAOMNOCTa4YaHHSA KOPEHEBOI CUCTEMU CMIPUSE
iHTEHCUBHILLOMY 3aCBOEHHIO MOXXUBHUX PEYOBUH i MiABULLLEHHIO NPOAYKTUBHOCTI 6ynbb [3,11].
Kpim Toro, Ba>k/IMBMM € 3aCTOCYBaHHS TEXHOJIOTIA 3aXUCTy POC/VH Bif LWKiAHWKIB i XBOPOO, LU0
BKJ1IOMAE IHTErpoBaHy CMCTEMY 3aX0AiB, TAaKUX K NPOTPYOBAHHA HAaCiHHEBOrO MaTepiany,
BUKOPUCTaHHA QYyHriunais Ta 6ionpenapaTiB, @ TakoXX CBOEYACHU KOHTPOJIb 3a NOSBOIO
WKiOHWKIB Nig Yac BereTauii. [Jo4aTKOBUM Ba>KJIMBUM aCMEKTOM € PErysitoBaHHSA pexumy
3BOJIOXKEHHS Ta MIKPOKAiMaTy Ha MoJsx, Wo 3abe3nevyye onTuMasbHi YMOBWU ONA POCTY i
PO3BUTKY POCAVWH Yy Pi3Hi ha3n BereTaLii. BUKOpucTaHHSA Cy4aCHUX 3pOoLUyBasIbHUX CUCTEM
[,03BOISE PIBHOMIPHO NiATPUMYBATU BOJIOFICTb FPYHTY, YHUKATWU CTPECOBUX CTaHIB POCAUH i
MiABULLYBaATU CTINKICTb KYNbTYpU A0 HECMPUATANBUX MOrogHUX YMOB. BogHOYaC arpoTexHiYHi
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MPUIOMU, TaKi K CiBO3MiHa, MiDKpAaOHE pOo3nyLlyBaHHSA Ta MyJib4YyBaHHS, CIPUSAIOTb
36epeXKeHHI0 CTPYKTYPHOI LIIHHOCTI FPYHTY, MiOBULLYIOTb NOr0 POAIOYICTb Ta 3MEHLUYIOTb
€epo3iiHi Nnpouecun. TakMin KOMMAEKCHUI Nigxia A0 arpoBUpobHULITBa A03BOJISE CYTTEBO
MOKPALLUMTK AKICTb i KiNbKICTb BpOXXato KapTonJi, 3abe3neyvytoymn eKOHOMIYHY e(DEKTUBHICTb Ta
ekoJioriyHy 6esneky BupoLLyBaHHSA. 1.3 Cnocobu BUCaA>KyBaHHSA KapTOMJii Ta IX XapakTepHi
TEXHONOriYHi 0cobnnBOCTI. Nocaaka KapToOnJli € OAHUM i3 KKOYOBUX €TaniB TEXHOMOMIYHOro
rnpoLecy BMpOLLYBaHHSA L€l KynbTypu. Big NnpaBuabLHOCTI Ta CBOEYACHOCTi BUKOHAHHSA 18
MoCafKu1 3a/1€XXNTb PIBHOMIPHICTb POCTY POCAUH, (hopMyBaHHSA Bynbb i ManbyTHA BPOXKaNHICTb.
Mepen nocagkow KapTonai MOTPiIbHO NiAroTyBaTU FPYHT, adke Bif LibOro 3Ha4YHO Mipoto
3aJ1IeXXUTb PO3BUTOK POCAUH i ManbyTHIN ypoxxan. Cno4aTKy NpoBOASATb OpaHKy abo
po3nyLwyBaHHS, Wo6 3a6e3neynTn AOCTATHIO aepaLito Ta NOKPALLUTU BOOONPOHUKHICTb.
Ba>x/INBO TaKOXX BMPIBHATY NMOBEPXHIO MO, W06 YHUKHYTU 3aCTO BOAW Ta HEPIBHOMIPHOIO
MporpiBy FpyHTY, LLLO MOXXEe HEraTUBHO BMJINHYTK Ha NpopocTaHHS 6ynbb. Mepennocagkose
BHeCeHHA 0obpurB 003B0OISE 3abe3ne4nT poCcaNHN HEOOXIAHUMN MOXXMBHUMN PEYOBUHAMWN Ha
paHHiX eTanax pocTy. Y pa3i noTpebu NnpoBoasaTb A0AaTKOBY 06pobKy rpyHTY npoTu Byp’sHiB
Ta WKiAHWKIB, WO 3HAaYHO MNiABULLYE €(hEKTMUBHICTb MOCaAKWM i 300P0OB'ss ManbyTHIX POCAUH.
MigroToBNEHWA FPYHT MA€E ONTUMaJIbHY CTPYKTYPY, BOJIOFICTb | XKUBUJIbHICTb, LLLO CTBOPIOE
CAPUATAMBI YMOBU A5 LUBUAKOIO i PiBHOMIPHOrO NPOpOoCTaHHA 6ynbb Ta pO3BUTKY MOTY>XHOI
KopeHeBoi cnctemm [11].

Kpalli nonepeaHnkn onsa KapTonai 3epHoBi KynbTypu, 606osi abo cuagepaTn. MNicna 36mpaHHs
3epHOBUX NMPOBOAATb CTEPHBLOBE NYLLEHHS I'PYHTY Ha rnbunHy 10-12 ¢M 3a A4ONOMOro BaXKKuX
ANCcKoBux BopiH, ogHOYacHO 3aropTatoyn noapibHeHy conomy. Lle 36aradye rpyHT opraHiyHo
pe4yoBuHoOLo. LLLo6 NnpnckopnTu po3kaagaHHs COJIOMU Ta MOXKHUBHMX PELUTOK, Nepen NyLWeHHSIM
BHOCATb a30THi AobpuBa y po3paxyHKy 30-50 kr/ra. BupoulyBaHHS KapTonJi BUMarae 4iTkoro
OOTPUMaHHA TepMiHiB mocagku. CagiHHA BapTO PO3MOYMHATU, KON FPYHT Ha raAnbuHi 10 cm
NporpiBaeTbCA A0 cepefHbon060B0I TemnepaTypyn +6.. +8°C. CafiHHA KyNbTypu B XON04HY
BOJIOr'Y 3eMJII0 CIPUYUNHSAE yparKeHHS Bynibb xBopobamMm Ta 3HUXKYE TX CXO0XiCTb. Cy4acHi
TexHoorii nepenbavyatoTb BUKOPUCTAHHSA PiSHUX METOAIB CafiHHA, AKi Bigpi3HATLCA
TeXHIYHUMUW MapamMmeTpaMu, NPOOYKTUBHICTIO Ta BMJIMBOM Ha PO3BUTOK POCANH. KynbTypy MOXXHa
BMpPOLLYBATWU Pi3HUMN MeTOLaMM, LLO 3asexaTb Bif uinen 6izHecy, obcaris, KAiMaTUYHUX YMOB Ta
HassBHUX pecypciB. PO3rnssHemMo HannowmpeHilwi Ta anbTepHaTUBHI TexHoorii. 19 OgHuM i3
HaNMOLWMNPEHIWNX € PYYHUI MeTon nocagku (punc.1.4 a), AKnin 3aCTOCOBYETLCS MepeBa>kHO Ha
HeBesINKMX naowax abo Npun BMpOLLYBaHHI BUCOKOSIKICHOrO HaCiHHEBOro MaTepiany. a 6 Puc. 1.4.
Cnocobu npoBeaeHHs MOCaAKN KapTonJi: a -pyYHUI MeToa nocaaku; 6 - MexaHi3oBaHU MeTo,
nocagkn. TexHosoria uboro MeTony NOAArae y nigroTosui FpyHTY, opMyBaHHI N1yHOK abo
6opo3eH i po3MileHHi 6ynbb y FPpYHT Ha NeBHIN rMMbMHI Ta BiACTaHi MiXX pagaMmu. OCHOBHOLO
rmepeBarol € MOXXJINBICTb TOYHOro po3TallyBaHHA 6ynbb Ta Bigbopy sSKICHOro HaCiHHA, 0gHaK
BiH TPYAOMICTKUM i BUMArae 3Ha4HUX BUTpAT npaui. MexaHizoBaHi MmeToaun nocagku (puc. 1.4 6)
003BOJIAOTb 3HAYHO NiABULWNTN NPOAYKTUBHICTb | 3BMEHLLUUTU TPYAOBI BUTpaTU. Lo HUX
BiAHOCATbLCA Pi3HIi TUNKN KapToniecaanibHNX MallnH, SKi NOQINATLCA Ha PYYHI,
HaniBaBTOMATW4YHI Ta MOBHICTIO aBTOMaTUYHi. Py4Hi Ta HaniBaBTOMaTUYHIi MalUVUHW MPU3HaYeHi
0J19 BUKOPUCTaHHA Ha Manux i cepegHix pepmax, e onepaTop KOHTPOJIOE npouec
BUCaO)XyBaHHSA, a TexHika 3abe3ne4vye piBHOMipHY rnnbuHy 3aropTaHHa 6ynbb i npaBuabHY
BiACTaHb Mi>XX HUMK [3, 16]. ABTOMaTM30BaHi CagusibHi MalUMHN 003BOJIAIOTbL BUCAAKYyBaTuU
6ynbbu 3 BEMKOIO LWIBUAOKICTIO | TOYHICTIO Ha BE/IMKMX Naowax. BoHn 3abe3snedytoTb ogHo4YacHe
BHeceHHs nobpms, NpOTPYEHHSA Bynbb Ta hpopMmyBaHHSA BOpo3eH, WO NiaBULLYE ePEKTUBHICTb
TexHonoriyHoro npouecy. CydacHi MawmnHM 20 KOMMNNEKTYIOTbCA CUCTEMaMN KOHTPOJIO FNnbnHM
nocagku, AaTynkaMm PiBHOMIPHOCTI po3noginy 6ynbb i MOXAMBICTIO peryntoBaHHSA LWBUAKOCTI
pobou4mnx opraHiB Mig KOHKPETHI YMOBU I'PYHTY Ta cOpT KapTonJi. KpiM Toro, y TeXHOMOr4YHnUX
npouecax Bce binbLie 3aCTOCOBYIOTbCA METOAN iIHTErpOBaHOI NOCaAKM, KON OOHOYACHO i3
BUCAL KYBaHHAM KapToni 34iNCHI0ETLCA 06pobka 6ynbb NpoTpynHUKaMn Ta BHECEHHA o6puB y
r'pyHT. Lle no3Bonse 3abesnedynTun 340p0OBUIA CTapT POC/INH, 3MEHLUNTU PU3NK 3aXBOPIOBAHD i
ONTUMIi3yBaTW PO3BUTOK KOpeHeBOI cucTeMn. MNagknuin pagKosmn MeToL nocagku KkapToni
3aCTOCOBYETbLCS MepeBa)kHO Ha NIErKNX i cepefHix 3a MexaHiYHUM CKaaoM rpyHTax. BiH
nonsrae y Bucag)XyBaHHi 6ynbb y 3a3pganerigb HapizaHi 60po3Hu Ha neBHy ranbuHy 6es
dhopmyBaHHSA rpebeHis. Micnsa cafiHHA MOBEPXHSA NOASA 3a/IMWIAETLCA BiAHOCHO PiBHOLO (

u 3HangeHo nocunaHb: 0% id: 15
«ragKoto»
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), LLLO 3pYyYHO ANa gornsay 3a nociBaMu Ta NpPOBeAEHHS NMOAaNbLLIONo MiXXpAaaHoro obpobiTky.
XapakTepuctuka metony: CxeMa Nocaaku: [| wmpuHa Mixxpaab - 60-70 cm (iHkonm 75 cm);
BiACTaHb MiXX Bynbbamum B paaky - 25-30 cM (3an1eXHO Bif COpTy Ta po3Mipy bynbb); [| rnnbuHa
cafliHHA - 6-10 c™ (Ha nerkux rpyHTax ramblie, Ha Ba>KKux MeHLue). MNepeBaru meToay:
MpoCTOTa BMKOHAHHS; [| eKOHOMIisA 3aTpaT npaLi Ha hopMyBaHHA rpebeHiB;[| 3py4HICTb Ans
MexaHi3oBaHoro o6pobiTky. Hegoniku metoay: [ Nnpy HagMipHOMY 3BOJIOXKEHHI MOXX/INBE
rnepesBoJI0XKeHHA Bynbb; [| y NOCYyWAnBMX panoHax - LWBNOKE nepecruxaHHs BEPXHbOIro wapy
rpyHTy. 21 Cnoci6b rpebHboBOI Nocagku (puc. 1.5) kapTonni BnepLue 3’a8MBca B [onnaHiii.
Mocapka kapTonni B rpebeHi oTpMasna ocobanBy NONyAspHICTb, OCKiNIbKM 34iNCHIOBATU Ti MOXKHa
BpYy4YHYy. KapTonaio gnsa BucagxyBaHHA nonepeHbL0 06pobnsoTh 3He3apakyBasibHUMMN
3acobamum [13]. N'pebHbOBa NOCagka KapTomnJi - Le OAMH i3 MexaHi30BaHUX MeToLiB
BMPOLLYBaHHSA KyJbTypu, Sk nepenbadae bopmyBaHHSA Nif Y4ac nocaakum rpebeHis abo
NiaBULLLEHNX PAOKIB i3 FPYHTY, Yy AKi yKNagaTbcsa 6ynbbun. Taka TEXHOMOrISA CNPUSE KpaLLoMy
apeHaxy, 3abe3nedyye onTUMasabHUA 4OCTYMN KUCHIO A0 KOPEHEBOT CUCTEMU Ta 3HUXKYE PU3UK
pO3BUTKY XBOPOO, NOB’A3aHNX i3 HAAMIPHOI BOJIOTICTIO I'PYHTY. Puc. 1.5. T'pebHeBui meTton
rnocagku kapTonni. 3abesnevyye cafiHHA KapToOMJi TOYHO 3a TAaKUMKM XK CXeEMaMW, K rNagkKun
paakoBuin. Ane npu HboMy 060B'A3KOBO hopMyOThbCs rpebeHi BucoToto 16-18 cm, wnpuHot 6ins
ocHoBW - 40-45 cM. [ly>Ke nporpecmBHMin cnocib, wo 3abesnevye HagbaBky B ypoxkal 0o 20% i
3HUXKYE BUTPATU NMpaLi 3a paxyHOK CMPOLLEHHS MigropTaHHA (3aMiCTb HbOMO KapTOMJIO 31erka
nigroptatoTb) [3]. MonerwyeTbcs i 36upaHHA BpoOXKato, AKMN HAaMoa0BUHY POPMYETLCA B
nyxkomy rpebeHi i, B winomy, 6nmxye 0o BUXigHOI MOBepXHi FPYyHTY, TOOBTO A0 MOBEPXHI, SKa
6yna oo cagiHHA. OcHOBHa NpobsieMa CTOCOBHO 3aCTOCYBaHHA AaHOro crnocoby - ue TpyaHoLli 3
dhopMyBaHHAM rpebeHiB. TexHonoriyHi 0co6anMBoCTi rpebHBOBOI NOCaAKM BKIIOYAOTh KiflbKa
KJIIO4OBUX eTaniB. Ha noYaTKy NpoBOANTLCS peTEesibHaA NiArOTOBKA IPYHTY: Moro 22 obpobnsoTb
OpPaHKOI0 Ta po3nyLlyBaHHAM, BuAansodum 6yp'aHu Ta Benuki rpyaku. Notim popmyoThb rpebeHi
MOTPIGHOT BUCOTU Ta LWNPUHK, BPAXOBYOUYN COPTOBI 0COBIMBOCTI KapToni i TMn rpyHTY. Bynsbn
po3TalWoByOTb Yy BOPO3HM Ha NEBHIN rAMbuHI, Nicna Yoro rpebeHi yLUisIbHIOWTb | BUPIBHIOKOTh.
MNepearn rpebHLOBOI MOCAAKM NOAATAOTb Y MOXKJ/ANBOCTI MOAIMNWNTN BOOHUIA | NOBITPAHUIA
PEXUM FPYHTY, NiABULLUTN ePEKTUBHICTb BUKOPUCTAHHSA MiHepanbHUX 0obpue i 3acobiB 3axucTy
POCNVH, @ TakoX 3abe3ne4ynTun PiBHOMIPHUIN PO3BUTOK POCIUH. KpiM Toro, Taka nocajka
rnonerwye noganbLWwnn Aornsag 3a nociBaMu, 30KpeMa MiKpsaHe po3nyLwyBaHHSA Ta BHECEHHS
nobpwus. Ls TexHonoria ocobnmBo epekTUBHA Ha Ba>KKUX Ta MNIMHUCTUX I'PyHTax, A€ 3BMYalHa
rnocagka Mo)<e npu3BoguUTU A0 3arHmMBaHHA 6ynbb abo HepiBHOMIpPHOro pocTy. BogHo4vac
rpebHbLOBa Nocagka BMMara€e 3acToCyBaHHSA CcneuianizoBaHNX CaaubHUX MalUWH, SKi
3abe3nevyloTb TOYHE hopMyBaHHSA rpebeHiB i piBHOMipHE po3TallyBaHHA MOCaAKOBOIro
MaTepiany. CafiHHA KapTonJi KBaApaTHO-rHi3goBUM criocobom (puc. 1.6 ) 34iACHI0TL NayramMu,
kombanHaMmu abo KynbTuBaTopaMu-nigroptadaMmu. CafiHHA Mig OKYYHUK BUKOHYIOTb B palioHax
[OCTaTHBLOIO 3BO/IOXKEHHS HABICHUMU KyfibTUBaTOpaMu-nigroptadamu. [1na nepLioro 3aisay B
060x HanpsMKax BigMiyYatoTb NPaAMy niHito. MoTiM B 0AHOMY HanpsIMKY MoJist KyJibTUBAaTOPOM
nigropravyem HapizaTb NocafoyHi 60po3HU 3aBrAnbLLKK 20-22 cM, a B NonepevyHoMy HanpsaMKky
rnosie MapKyloTb Ha rAnbuHy 7-8 cM. B yTBOpPEHUX Ha NepeTuHax NiHin Mapkepa i rAnboknx
6opo3eH rHizga (yHKN) BHOCATb OpraHo-MiHepasibHYy CyMill 3 po3paxyHKy 300-500 M B NyHKY i
BPYYHY po3KnafaloTb Mo ABi 6ynbbu, BAaBAOKYN IX B NYXKUIN I'PYHT HOrow 3aknagaHHa 6yneb i
0o6pnB BUKOHYIOTb TUMW XK KYJiIbTUBATOPaMU-NigropTadaMu, a yTBOPEHHI Nicns cagiHHA rpebeni
pPO3piBHIOITL HAaCTyNHUM BopoHyBaHHAM [1]. 23 Puc. 1.6. CafiHHS KapToni KBagpaTHO-
rHisposumM cnocobom. CafiHHA Nig NAYr BUKOHYIOTb TPAKTOPHUMUN HaBIiCHUMM Mayramu,
TPMKOPMNYCHUMMN NPUYIiNHUMW NayraMmu 3i 3HATUM 3a4HiM KoprnycoM abo KiHHUMIK OBOIEMILLHMMN
nayramun. Onsa cagiHHA nig nayr nojsie MapKywTb B 0OHOMY HanpsaMKy 3 Mixxpagaoamm 60-70
CaHTMMETPIB. byibbn No ABI-TPW WTYKN BOAB/OKOTb B PUXANRA Wap 60po3HN B NepeTmnHax 3
MapKepHUMU NiHiaMmu. Mpu cagiHHi 6ynbbun He NOBUHHI CKOYYyBaTMUCA Ha AHO BOPO3HU, OCKINbKU
BOHU MOXYTb ByTn po34vaBieHi konecamm TpakTopa. CnigoM 3a CafiHHAM, SKLWLO FPYHT He
rnepe3BosIoXXKeHuUn, rnosie 6opoHyOTh [6]. Y BONOrMX panoHax i Ha Ba)KKUX CYTJIMHHUX FPyHTax
rnojsie MapKyloTb B3L0BX i nonepek. Ha nepexpectax MmapkepHux 60po3eH po3knanaTb 6ynsbn,
a NoTiM 3akKnafatoTb iX, BiaKpuBatoun Mixxpaaaa nigroptadyamm. Ctpiykosuin criocib. Ctpivykose
CafliHHA KapToni, BUA pAAKOBOIro CafiiHHA, Mpu KoMy 36n1xeHi MK cob0t0 pAAKK YepryTbcs
3 WNPOKUMU MiXKpAaaaaMun. CyKymnHiCTb 36mxeHnx paakis 6ynbb Ha3mMBaeTbCA CTPIYKOLO, a
PAOOK B CTPiYLi - psakoM [4]. Y KapTonasSpCTBi LLMPOKO 3aCTOCOBYETLCHA ABOPSAAKOBa CTPivYKoBe
CafliHHS Ha Ba)XKNX 3@ MEXaHi4YHUM CKNaAOoM I'pyHTax 3 MeTo NiABULLEHHS BpoXKato Bynbo i
3aCTOCYBaHHSA KapTonaesbmnpanbHUX MalnH. CTPiYKM PO3MILLYIOTbCS HalyacTile Ha
rnonepeaHbLO ChOPMOBaAHUX FPpAAKax. Ha ManonoTyXHMUX Nepe3BOJSIOXKEHMX 'PYHTaxX B YMOBaXx
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MOMIpHOro KAiMaTy 06pobiTOK KapTonai CTPiYKOBMM Crocobom 3 Mmixpagasamm 140 cm
3abe3nevye Hanbinbw cTinki Bpoxai 24 6ynbb. MNpu cTpiykoBOMy cafdiHHi 6ynbbn po3TalloByOTh
rnocepeamnHi rpsifiok 3 WNPUHO CTPIYKK 40-50 cM. FPYHT B 30Hi iX PO3MILLLEHHS MOPIBHAHO
MyXKUN, LUBUAKO NMPOCUXaE NiCNa Aoy, Ha HbOMY MOXXHa Kpalle BUKOPUCTOBYBaTU
KapTonnesbupanbHi MaWwnHW. CTpiykoBe CafliHHS 3MeHLUYE B 2-3 pa3u HaAXO0O )XEHHS FPYHTY B
KapTonnesbupanbHi MalWMHK, WO noserwye poboTy iX cenapyBanbHUX opraHiB. CTpiykose
CafiHHA 3aCTOCOBYIOTb TAaKOXX MPW PO3MHOXEHHI KapToni HaCiHHAM. EQeKTUBHICTb
ABOPSAOKOBOro CTPivkoBOro cnocoby obpobiTky KapTonni Nnpu rycToTi CafiHHA NoHag 43 Tuc.
6ynbb Ha 1 ra BuLa, HiXK NpK psgkoBoMy cafiHHi [7,11]. Takum 4ynHoM, Bubip meToay nocagku
KapTonai 3aneXXuTb Bif MaoLLi NOCiBiB, HAsABHOI TEXHIKW, SKOCTi HACiHHEBOro MaTepiany Ta
TEXHOMOriYHUX 3aBAaHb hepMepCbKOoro rocnogapcTea. Py4yHa nocagka 3abesneyye BUCOKY
SKiCTb, MexaHi30BaHa - ePEKTUBHICTb i MPOAYKTUBHICTb, @ CydacCHi iHTerpoBaHi TexHoorii
noeaHyTb obuaBa Niaxoam, ONTUMI3YI0HYM NPOLLECK POCTY Ta PO3BUTKY POCAVH. BUCHOBKK A0
po3niny | B po3aini 3pobaeHo aHani3 metoais i 3acobiB nepennocaakoBoi NiAroTOBKW KapToni,
O BM3Ha4YaloTb pPiBEHb YPOXXAaMHOCTI Ta AKICTb MOCIBHOro MaTepiany. Nepegnocagkosa
niaroToska 6ynbb € BaXKNMBUM eTanoM Yy TEXHONOT T BUPOLYBAHHA KapTOMNJi, OCKiJIbKN 3HAYHOO
MipOl0 BU3HA4Ya€ eHeprilo NPoOpoCTaHHS, CTINKICTb POC/INH A0 XBOPOO i BPOXKAMHICTb.
OxapaKTepu3oBaHO OCHOBHi BUMOI KapTomni A0 'PYHTOBO-KAIMaTUYHUX YMOB, LLLO BU3HAYatoTh i
PiCT, PO3BUTOK Ta MPOOYKTUBHICTb. BUBYEHO MeTOAN 3AINCHEHHA Nocaaky KapTorui . Bubip
MeToAy NOCaZKN 3aNeXUTb Bi HAasABHOI TEXHIKW, PO3MIipYy AiINAHKM Ta rPYHTOBO-KAIMATUYHUX
yMoB. 25 PO3A1J1 || TEXHOJIOTIYHWN 2.1 TexHonori4vHi 3acobu NpoTpyoBaHHA KapToni nepen
npouecomM Bncanku NpoTpyoBaHHA € HEBIAQ EMHUM eleMeHTOM TEXHOJIOM4YHOro npouecy
BUPOLLYBaHHSA CiJlIbCbKOroCnoAapCbKNX KynbTyp, K1 nondrae B obpobui nocisHoro abo
rMocagKoBOro MaTepiany cneuiaibHUMN 3acobamu, L0 3HULLYIOTL QiTOMATOreHn Ta WKIAHUKIB, a
TakKoX 3anobiraloTb BUHMKHEHHIO | NOLUMPEHHIO iH(EeKLIn y nepiof BereTauii. XiMivHi npenapaTy,
L0 BUKOPUCTOBYIOTLCA OJ15 L€l MeTN, OTpMManu 3arasibHy HasBy - NPOTPYNHUKN. BignosigHo no
XapaKTepy Ail Ta LiJlbOBOro Npu3HayYeHHs IX NOAiNAITb Ha KiJlbKa KaTeropin: dpyHriunan (npotun
rpubkoBuX yparkeHb), bakTepnunan (ona npurHideHHsa 6akTepianbHUX 36yaHUKIB), iHCEKTULMNAON
(NpoTn WKigHWKIB- eHTOMOariB), a Takoxx baraTodyHKLiOHaNbHI 3acobu, WO NOEAHYIOTb Y CODI
nepeniyeHi BnacTneocTi. OCHOBHe 3aBAaHHA NPOTPYOBAHHSA MONAra€ y 3HULLLEHHI iH(heKUinHOro
noYyaTKy, KU NepenaeTbCs Yepes yparkeHe HaciHHA. CBOEYacHa i aKicHa ae3siHdekuia o3BonsE
3MEHLUNTU KiNIbKiCTb XiMiYHMX 06p06OK NOCIBIB y MOAi, WO CAPUSAE 3HMIXKEHHIO XiMiYHOIr0O
HaBaHTa>XeHHA Ha arpoueHos. 1N 3aX1UCTy HacCiHHEBUX Bynbb KapTon/i 3aCTOCOBYHOTLCA Pi3HiI
TEXHONOrii HaHeCEHHSA POoHOYMX PEYOBUH: LLUNAXOM 3aHYPEeHHS, 06NpNCKyBaHHSA, POPMYBaHHSA
MiHHOro NOKpUTTSA abo onyApOBaHHSA MOPOLLKOBMMUY 3acobamn. MeTop 3aHypeHHS
XapaKTePU3YETLCS NMPOCTOTOI Ta BUCOKMM CTYMNEHEM PiIBHOMIPHOCTI MOKPUTTS, ajie Ma€ HU3KY
CYTTEBUX HEOOJIKIB, cepen AKNX - HeobxigHicTb o4neHHs 6ynbb nicna obpobku, yTBOpEHHS
ocagy i3 3anmwkKamm npenapaTy (80 2 % Big 3aranbHOI Macn), 9kuin notpebye yTunizauii 3rigHo
3 caHiTapHUMKN HopMamun. O6pobneHi bynbbum HabyBaloTb HaaMipHOiT BOJIOrOCTI, LLO
YHEMOXXJIMBJIIOE TX HEeramHe BUKOPUCTaHHA B CaguibHUX anapaTax Yepe3 pU3nkK 3Ha4YHNX
nponyckis - 26 00 30 %. Came ToOMy NPOTPYOBaAHHA 3aHYPEHHAM BUKOHYETLCS 3aB4acHO, 3
060B’'3KOBMM NMpPOCYLIYBaAHHAM. [0 TOro X YHacnifOK NepeHeceHHs piguHNU TPaHCNOPTYI4YUMN
MexaHi3zMaMn Ta HaAMipHOro NoKpPUTTS 36iNbLIYETLCA BUTpaTa npenapaTy. AlbTepHaTUBHUM
MeTOAOM € aepo30sibHe 06NprcKyBaHHS, WO 3abe3neyvyye He MeHLW e(hEKTMBHE MOKPUTTS 3a
3Ha4yHO MeHLWoro obcAry BukopuctaHoro 3acoby. 3aBasakm Manin ONCNEpPCHOCTI Kpanesb
36iNbLIYETLCS NJIOLLA NOKPUTTSA NPUN HE3MIHHOMY 06'€MIi pPiANHKN, OCKINbKM 3MEeHLUEeHHSA diameTpa
YaCTUHOK CNPUYNHSE obepHEHO nNponopuinHe 3pocTaHHA ehekTMBHOI ol Aii [19]. MpoMi>xHUM
Mi>K @ep030J/1bHOIO Ta 3aHYpPIOBaAJIbHOK TEXHOJIOMiAMN € HAHECEHHS 3acoby y BUrnagi niHn. Taknn
MeTo/ Oa€ 3MOry AOCArTU BUCOKOI PIBHOMIPHOCTI 06p0o6bKIK 3 MiHIMaslbHUM BUKOPUCTAHHSAM
Oito4nx pevoBuH, 36epirae TexHiYHy NPOCTOTY peanizauii npouecy, ycyBae HeobXiaHICTb
repMeTunsauii obnagHaHHS, a TakoXX 3BOANTb A0 HynsA noTpeby B cywiHHi 6ynbb nicns obpobku.
MeToa onyaptoBaHHA, SkKnii nepenbayvae BUKOPUCTAHHSA CyXMX MOPOLLKOBUX NpenapaTiB, Ma€
obme)xeHe 3aCTOCYyBaHHA Yepe3 CKNafHICTb AOTPUMAHHA CaHITapHO-TIFiEHIYHUX BUMOT,
HeOOoCTaTHIO SKiCTb 0O6pPOBKN Ta HEBUCOKY e(PeKTUBHICTb. Y NpakTuLi NpoTpyBaHHSA HAaCiHHEBOT
KapTonai BiH 3aCTOCOBYETbLCA BKpal pigko. Y npoueci nocaakm Kaptonai obpobky MoxxHa
30iNcHIoBaTK 6e3nocepefHbO B CKadi arperaTy - 3a AOMOMOrolo cnewianizoBaHNX NPUCTPOIB,
3MOHTOBAHUX Ha KapTorJjecaa>Xajikax, abo B ymMoBax CTaLiOHapHUX TEXHOJIONIYHUX KOMMJIEKCIB,
TaKNX K MeXaHi30BaHi KapTonnecopTyBasibHi NYHKTN Y1 MOBiNbHI yCcTaHOBKW. MNiagBULLEHHS
BPOXKaMHOCTI KapTonni 6e3nocepeHbO MOB’'A3aHe 3 HaIEXXHOI NiArOTOBKOK BUCOKOSIKICHOIO
HaCiHHEBOro MaTepiany. Y paMkKax iHTeHCUBHOI TeXHOJOriT Taka MiAroToBKa 34iNCHIOETHLCA
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BUKJIIOYHO Ha cneuiafisoBaHMX KapTonaecopTyBasbHMX NMyHKTax (CKCIM), ne o60B’'A3KOBUM
eTanoMm € npoTpytoBaHHA. Cepen nNpukKnagiB Mo>XHa Bi3Ha4YMTM yctaHoBky Tuny KCIM-25 i KCI-
50, NpOAYKTUBHICTb SKNX CTAaHOBMUTL BiANoOBiAHO 25 Ta 50 T/roa. 27 Y kapTonaecopTyBaibHUX
MyHKTax OaHOro Kaacy BUAINAI0Tb OKPEMY, i30/Ib0BaHY Bifl 3arasibHUX TEXHOJOMYHUX 30H
OiNnaHKy ons obpobkn HaciHHEBOro MmaTepiany 3acobamm 3axucty. KepyBaHHa obnagHaHHAM
30iNCHIOETLCA NOKaIbHO. MNPOTPYOBaHHA PiaKMMK 3aCco0baMn BUKOHYIOTb 3a AOMOMOro MalluuH
Thny

u 3HangeHo nocunaHb: 0% id: 16
«[YMOTOKC-C»

yropcbkoro supobHuuTea. NMpusHayeHa ana NpoTpyoBaHHA Bynbb kapTonni nepen cafiHHAM
pioKUMKU NpenapaTaMn 3 METOI0 3axXUCTY Big XBOpoO Ta WKiAHWKIB. BOHa HanexXuntb 40
creuianizoBaHMX NPOTPYHOBasIbHUX YCTaHOBOK 6e3nepepBHOI Aii, o 3abe3nevyoTb piBHOMIpHE
HaHeceHHS pob0o40ro po34mHy Ha nosepxHio bynbb. 3aranbHa XxapakTepPUCTUKA: [| MPU3HAYEHHSA
- 06pobka 6ynbb KapTonai PyHriLMOHUMUN, IHCEKTULUMAHUMU abo KOMBiHOBaHUMK NMpenapaTamMu;

MPOOYKTUBHICTb - OPIEHTOBHO 3-5 T/rof (3anexHo Big pexumy poboTun Ta kKanibpy bynsb);
TUN Oii - TpaHcnopTepHo-6apabaHHa ycTaHOBKa 3 POPCYHKOBUM PO3MNUJIeHHAM npenapaTy. o ii
cknagy (puc. 2.1) BxoanTtb byHKep-HakKonMMyyBay 3 TPAaHCMOPTEPHUM OHULWLEM 1, KaMepa
06pobKM y BUrNALI aep030abHOI CEeKLiT 2, po3nuaoBanbHUA NPUCTPIN 3, MPUTUCKHI Banukun 4,
BUBaAHTa)KyBaJibHUI TpaHcnopTep 5, 6ak oas po3ynHy 6, HacocHa cucteMa 7 Ta rigpaBiivyHa
o6B’'a3Ka 8. YCi hyHKLiOHabHI BY3/1M 3MOHTOBAHO Ha nMepecyBHin nnatdgopMi 9, Wo CNMpaeTbCA
Ha ABOBICHMIN KOJICHWI XiA. 3@ OCHOBHUM YaC NPOAYKTUBHICTb L€l MalWlMHN CTaHOBUTb 8-10
TOHH 3a roAVHYy NMpu BUTPaTi 3aXUCHOro NpenapaTy B MexXxax 2-5 NiTpiB Ha TOHHY. bynsbn
nofatTbCsa y pobovy KaMepy MalLUUHK 3a AOMOMOrol 3aBaHTa)KyBasibHOro TpaHcnopTepa.
YcepeOunHi kKamepun BOHM nepemillytoTbCs 06epTOBUM LLUHEKOBUM Y CTPIYKOBUM MeXaHi3MOM, L0
3abe3nevye ixHin 6esnepepBHUNI pyX i NepeBepTaHHA. Y Len 4ac Yepe3 POPCYHKM, po3TalloBaHi
Yy BEPXHil YaCTUHiI KaMepn, NOAAETLCA TOHKOANCNEPCHUI po3nna poboyoro 28 po3ynHy. OpibHi
KparnJi npenapaTy PiBHOMIPHO ocCifatoTb Ha MoBepxHi bynbb, yTBOPIOOYM 3aXnCHUI Wap. Puc.
2.1. MpuHuKnnoBa cxema npoTpytoBava 6ynsbd N'YMOTOKC-C. Micna 06pobkn kapTonns
BUBOAUTBLCA Yepe3 po3BaHTaXKyBaJIbHUI TPaHCMOPTEpP i MOXKe oApa3y 3aBaHTaXyBaTUCHA B Tapy
YM CaAWSIbHI MalWVHW. 3aBAAKM ONTMMAasNbHIN WBNAKOCTI noAdadi 6ynbb i To4HO po3paxoBaHin
0030 PO34YMHY OOCAMAETLCA BUCOKA PIBHOMIPHICTb NPOTPYIOBaHHA NPy MiHIMaNbHUX BUTpaTax
npenapaTy. TakKnuM YMHOM,

u 3HangeHo nocunaHb: 0% id: 17
«[YMOTOKC-C»

MpaLtoe 3a NPMHLNMNOM TPaHCMOPTYBaHHA | NnepeBepTaHHA Bynbb y moToui 3 04HOYACHUM iX
006MNpPUNCKYBaHHAM TOHKMM LLAPOM 3aXMCHOIro pPo34uHy. YcTaHoBka MYM-30 MK, npusHayveHa ons
3He3apa>keHHs 6ynbb Big KoMnnekcy rpubkoBux yparkeHb (PU30KTOHI03, omMOo3, cpibnacTa
napwa, giTodTopo3 TOLWO), 3abe3neyvye piBHOMipHe HaHeCeHHA Pobo4oro po34nHy Ha NOBEPXHIO
KapToni nig 4yac ix 06pobkn. KOHCTPYKLis YyCTaHOBKK nepenbavdae BUKOPUCTAHHA CUCTEMU
PO3MNWJIOBaYiB, O A03BOJISIE AOCATAaTU BUCOKOrO CTYyNeHs NOKPUTTHA npenapaToM HaBiTb Y
Ba>KKOAOCTYMNHUX AinsgHkax 6ynbb6. 3aBAAKM LbOMY 3HAYHO 3MEHLUYETLCSA PU3UK MOLLUNPEHHS
iIHQEKLUINMHNX 3aXBOPIOBaHb y npoueci 36epiraHHA Ta BUCag)KyBaHHA KapToni. 29 YcTaHoBKa
BiAPiI3HAETLCA NPOAYKTUBHICTIO, MPOCTOTOK 06C/IyroByBaHHSA Ta MOXXJIMBICTIO BUKOPUCTaHHSA
Pi3HUX (PYHriUMAHUX NpenapaTiB, WO NiABULLYE il YHiBepCanbHICTb. 3acTocyBaHHA NMYM-30 MK
cnpuse 36epe)xeHHo NOCiIBHOro MaTepiany, NiABULLLEHHIO CXOXXOCTi Ta BPOXXaWHOCTI Ky/ibTypwu, a
TaKOXX € BaXXJ/IMBUM €/1IeMEHTOM iHTerpoBaHOl CUCTEeMIN 3aXUCTY KapTorJi. YCTaHOBKa
IHTErpy€eTbCS 00 TEXHOJIONYHOI0 UMKy KapTonaecopTyBasbHOro nyHKTy KCI-25 (puc. 2.2, a)
abo MOHTYETbLCA Ha TpaHcnopTepi-3aBaHTa)KyBa4i T3K-30 (puc. 2.2, 6). NMpoBeaeHHs
NMPOTPYIOBAHHSA Y BECHAHWUN | OCIHHIN Nepioan i3 3aCToCyBaHHAM XiMiyHUX abo BionoriyHux
3acobiB CyTTEBO 36ibLUYE KiNbKICTb XUTTE3AATHUX POC/IMH Y (da3i CXOLIB, @ TAKOXK 3MEHLUYE
BTpaTu Npun 36epiraHHi, 3HNXXYE YaCTKYy FHWUJIi, 3MEHLUYE NMPUPOAHMIA CcNnaf MacK i KiNbKiCTb
HenpuaaTHUX 00 peasizauil kapTorJi. a 6

@ 3HangeHo nnariaty: 0,05% id: 18
Pud)BP3: AelRBh iU EXeM S 66 HoBRU BY A6 Hd FIYMLEE MK T~ 3aBaHTaxyBanbHWiA
TpaHcnopTep; 2 - MO4alo4Ynin TPAHCMOPTEpP; 3 - POJIMKOBa NOBEPXHSA; 4 - po3nutoBadi; 5 -
Hacoc; 6 - 6ak Ons po3vnHy; 7 - KOXXyX; 8 - BiABIiAHMI TpaHcnopTep; 9 - cTpina; 10 - 6yHkep;
11 - wTaHrum
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. Ha pyHKy npencTaBaeHO TakoX HU3KY NepecyBHMX NpoTpytoBayis MNCK-20, po3pobneHnin BAT
&4 3naiigeHo nocunanb: 0% id: 19
«JIbBiBXiMCiflbMaLLI»

(puc. 2.3), npusHaveHux gna obpobku 30 6ynub nepen 3aknagaHHSAM Ha 36epiraHHsA abo nepen
nocaako. Take obnagHaHHA Nerko iHTerpyeTbCa y TEXHOMOriYHI NiHIT KapTonaecopTyBasbHUX
NyHKTiB. Puc. 2.3. MpoTpytoBay 6ynsb HaciHHOT kKapTonnai MCK-20. MpoTpytoBay 6ynbb HaCiHHOI
kapTonnai NMCK-20 npn3HavyeHnn o4 nepennocankoBoi 06pobkn KkapTonnai 3 MeTo 3axXUCTy Bif
xBopob6 i WKigHWKIB, Wo 3abe3nevye NiABULLEHHSA YPOXKAMHOCTI Ta AKICHMX MOKa3HUKIB
npoaykuii. MawmHa BUKOPUCTOBYETLCSH Y CiIbCbKOroCnoAapCbKMX rocnogapcreax aas
PiIBHOMIPHOrO HaHECEHHS NPOTPYMHUKIB Ha NoBepxH Bynbb6, WO AO03BONSE 3HU3NTU PUSNK
PO3BUTKY rpnbKOBUX iH(DEKLiN, MoNepeanTn NOLWKOOXKEHHS KOMaxaMun Ta Cnpuse OpMyBaHHIO
3p0poBux cxodiB. KoOHCTpykTuBHO MNCK-20 aBnse coboto nepecyBHY yCTaHOBKY 3 ByHkepom ans
3aBaHTa)>XeHHA HaCiHHEBOro MaTepiany, cMCTeMo nofadvi poboyoi pignHM Ta PO3NUAOBaJIbHUMU
dhopcyHKkamu, aki 3abe3nedytoTb piBHOMIpHE MOKpUTTSA Bynbb NnpenapaTom. MawmnHa
Bi43HAYaETbLCA NPOCTOI0 KOHCTPYKLIED, HAAIMHICTIO Ta EKOHOMIYHUM BUKOPUCTaHHAM poboymnx
PO34MHIB. MPOAYKTUBHICTb MPOTPYIOBaYa [O3BONSAE WBNAKO 06pobnATM 3HaYHI NapTii HAaCiHHEBOI
KapToni, wo ocobanmBo Ba)kJIMBO y Nepion nigroToBkM Ao cafiHHA. MNMpoTpytoBay NMCK-20
DEeMOHCTPYE NPOAYKTUBHICTb He MeHLe 20 ToH Ha roauHy, 3abesnedye nogadvy pobo4oi pignHm
y Mexax 5-10 niTpiB Ha TOHHY, a CTYMiHb NOKPUTTSA CTaHOBUTb 90 % nnouli 6ynsb. 31 Takum
4yuHoM, npoTpytoBad NMCK-20 € BaXXNMBUM eNeMeHTOM KOMMNJIeKCY MalluH A1 KapTonasapcTBa,
agyxe 3abe3neyye 3axXnCT NOCaAKOBOro MaTepiay, 3MeHLUYE BTPaTK BPOXKAlo Ta CrpuUseE
MigBULLEHHIO e(DeKTUBHOCTI BUPOOHNLTBA KapToni. Y NpaKTuLi BUKOPUCTOBYIOTLCA
yfnbTpamManoob’eMHiI nopTaTUBHI NpUCTpOI (puc. 2.4), npusHayeHi gnsa o6pobku bynsb
be3nocepenHbLO nepen nocagkot abo nicna 36upaHHA 3 MeToK Ae3iHgeKLUii Ta CTUMYIIOBaHHS
pocTy. NepeHocHa ycTaHoBKa YMOI-20 (puc. 2.4 a) HanexXunTb A0 yabTpamManoob’ eMHUX
NPoTpPYyloBaYiB i Npu3HayvyeHa ans obpobkm bynbb KapTonni 6esnocepenHbO Nepen CafaiHHAM,.
BoHa 3acToCoBYEeTbHCA Y hepMepCbKNX Ta 0cobncTmx rocnogapcTeax Asas 3axXUCTy NOCagKoBoro
MaTepiany Bif KOMMNNEeKCYy XBOpoO i LWKiIOHUKIB, LLO YparKaloTb KapTOMJlo Ha NO4YaTKOBUX eTanax
BereTauii. a 6 Puc. 2.4. YnbTpamanoob’'emHuin npoTtpytoBad YMOI-20 (a) Ta HBY-10 (6).
KOHCTPYKTUBHO YCTaHOBKa ABASE COB0I0 KOMMAaKTHUIA NepeHoCHU arperaT 3 6akom ans
po6040ro po34ymMHy Ta CUCTEMOIO YSIbTPaMasoob'eMHOro po3nuneHHs. Poboya pianHa nogaeTbCs
yepes cneuiaibHi POPCYHKU, SKi 3abe3nevyloTb PiBHOMIpHE HaHEeCeHHS npenapaTy TOHKUM
LWapOM Ha NMoBepXHI0 6ynbb. 3aBASAKM LLbOMY BUTPATU XiMiYHNX 3aC06iB € MiHIManbHMMK, a
eheKTUBHICTb 3aXUCHOI Aii BuUcoka. OcHoBHUMK nepeBaraMmu YMOI-20 € MobinbHICTb, MpocToTa
o6cnyroByBaHHS Ta EKOHOMHICTb Y BUKOPUCTaHHI NpenapaTiB. BUKopucTaHHA 32 yCTaHOBKMU
[03BOJISAE 3HAYHO 3HU3UTU TPYAOMICTKICTE 06PO6KM, NMiABULLNTIY AKICTb MPOTPYIOBAHHSA Ta
3abe3ne4ynTin 36epeXxeHHs | 340POBMIN PO3BUTOK KapTOMJii Ha MOYaTKOBOMY eTari BUPOLLYyBaHHS.
YnbTpamManoob’eMHuin npoTpytoBad HBY-10 (puc. 2.4 6) npusHavyeHuin onsa nepefnocaskoBoi
06pobkun 6ynbb KapTOnAi, HACiHHA Ta MOCaAKOBOIro MaTepiany piAKMMN NpenapaTaMn 3aXUCHOI
Ta CTUMYIOBaNLHOI Aii. loro 0cobnmBicTL NoNArae y BUKOPUCTaHHI yabTpaMasoi KibKocTi
po6040ro po3ymMHy 3 PiBHOMIPHMM PO3MOAiSIOM MO NoBepPXHi 06bpobaoBaHOro MmaTepiany.
KoHcTpykTMBHO HBY-10 ckaga€eTbCsa 3 EMHOCTI Aaa poboyoi pignHM, cMcTeMun A03yBaHHS,
HacocCa Ta POo3NuJoBasIbHOr0 NPUCTPOIO, Lo 3abe3neyvye apibHoANCNEpPCHE HAHECEHHS
npenapaTy. 3aBOAKM LbOMY O0CArAETLCA €KOHOMIA 3aC06iB 3aXNCTy POC/INH Ta NiABULLYETbLCS
AKICTb NPOTPYIOBAHHSA, OCKiJIbKW NpenapaT YTBOPIOE TOHKY PiBHOMIPHY MiBKY Ha NMOBEPXHi
6ynbb. MpoaykTMBHICTb NpoTpytoBavya HBY-10 pno3Bonsie 06pobnaTm 3Ha4Hi obcarn nocagkoBoro
MaTepiasy 3a KOPOTKUIM Yac, Wo pobuTb NOro 3py4YHNM A1 BUKOPUCTAHHSA Y EepPMeEPCbKMX
rocrnofgapcTBax Ta HayKOBO-AOC/IiAHMUX CTaHLiAX.

@AI generated text detected: ChatGPT 5.3, : 72,1% id: 20

3acToCcyBaHHS L€l MalIMHM 3abe3rneYvye: 3MeHLUEHHS HOpPMU BUTPaTW npenapaTiB y 5-10 pa3is
MOPIBHAHO 3 TPAAUUINHUMN MEeTOOAMMU; MNiABULLEHHSA CXOXXOCTi Ta eHeprii NpopoCcTaHHA 6ynbb;
3aXUCT POC/IMH Bif XBOPO6O Ta LWKiAHMKIB Ha MOYaTKOBUX €Tamnax PO3BUTKY; EKOJIOFiYHYy
6e3MneyHiCTb 3aBAAKN 3HMXKEHHIO XiMIYHOFO HAaBaHTa)XEHHSA Ha FPYHT. TaKUM YNHOM
yNbTpamManoob’'eMHi MpoTpytoBayi Bia3Ha4YaOTbCA NPOCTOTO Ta 3PYYHICTIO BUKOPUCTAHHS, L0
pobuTb iX 0cO6MBO ePEKTUBHMMM Y FrOCNOJAPCTBAX Pi3HUX MaclTabis. OCHOBHOIO nepeBaror
€ Te, Lo BOHN 3abe3mnedvytoTb piBHOMIpHE MOKPUTTA Bynbb abo HAaCiHHA MiHIMaNIbHOW KiNbKICTIO
po6040ro pPo34nHy, WO 3HAYHO 3MEHLLUYE BUTPATU NpenapaTiB i BoOAW. 3aBOAKM KOMNAKTHOCTI
KOHCTPYKLIT TaKi MaluMHW Nerko BCTaHOBOOTLCA 6e3nocepeaHbo 33 Ha KapTonsecaansbHi
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arperaTty abo MOXXyTb BUKOPUCTOBYBaTUCA K OKPeMi YCTaHOBKU. KepyBaHHSA MpoTpyloBayYeM
He noTpebye CKNagHNX HAaBUYOK: pPeryJiloBaHHA HOPMW BUTPaTW NpenapaTy 34iNCHI0ETLCA
LWBMAKO, a rnpoLec o6pobkn € MaKCUManbHO aBTOMaTM30BaHUM. KpiM Toro, yJaibTpamManoob’ eMHi
MPOTPYIOBaYdi BUPI3HATLCA MOBINbHICTIO Ta HEBENIMKOIO Barot, LLO MONErLyeE ix
TPaHCNOPTYBaHHSA N 06CNyroByBaHHSA. Y pe3yibTaTi BAKOPUCTAHHSA TakKUX MPUCTPOIB
3abe3neyvy€eTbCs He InLe EKOHOMIYHICTb, a 1 6e3neyHicTb poboTun, ag’kKe 3MEHLIYETbCSA
KOHTaKT MpaLiBHUKIB i3 XiMiYHMMK 3acobamu.

2.2 O6r'pyHTYBaHHA BUKOPUCTaAHHA arperaTiB AJ19 MexaHi30BaHOro cagiHHAa Kaprtonai Ha
CbOroAHi B YKpaiHi 3aCTOCOBYIOTbLCS CyYacHi KapTonaecan)kanku, gki 3abe3nevyoTb ogHo4YacHe
NPOTPYlOBaHHA HaciHHEBOro MaTepiany 6e3nocepenHbO Nifg 4ac nocagkn. OCHOBHI MaLUWHK, WO
BUKOPUCTOBYIOTbLCA Npu nocaaui kaptonni: CH-4b, CAA-4, CKC-4, KCM-4, CKM-6.
KapTonnecagunbHi MawunHm Tnny KCI BigHOCATbLCA A0 HaMiBNPUYINMHUX arperaTiB, MPU3Ha4YeHnX
AN5i MeXaHi30BaHOI BUCaaKy 6ynbb KapTonni y NiAroTOBAEHUI FPYHT. IX OCHOBHUM 3aBAAHHSAM €
3abe3nevyeHHs piBHOMIPHOIro PO3MillleHHsI MOCaAKOBOro MaTepiany y psafakax i3 3aaHoto
rnMBUHOIO Ta KPOKOM CafiHHA, @ TakoX popMyBaHHSA rpebeHiB Ana oNnTUManbHUX YMOB POCTY
KynbTypu. KaptonnecagunbHi MawmHmn KCI-4 (puc. 2.5) - ue 4yoTmpupsagHa kapTonaecaguibHa
MallWHa, WO arperaTyeTbCs 3 TpakTopaMu TArosoro kaacy 1,4- 2,0. BoHa 3a6be3nevye
NPOAYKTUBHICTbL A0 0,8-1,2 ra/roa npu WBNAKOCTI pyxy 4- 6 KM/rof. KOHCTPYKLUIS MaLUNHK
BKJIIOYAE MOCaA04Hi anapaTu 3 OXKEYKOBMMU TPAHCMOPTEPHUMU CMCTEMaMu, ByHKep Ons
KapTonJi, TYKOBUCIBHUIM NPUCTPIA Ta popMyBadi rpebeHis. 3aBAsakn 4oTupboM pobodmm cekuisam
MallnMHa BUKOPUCTOBYETLCHA NepeEBakKHO y rocnogapcTBax cepenHix po3mipis. 34

@ 3HangeHo naariaty: 0,12% id: 21

Pud) 05 K B o R CaZka kP KERA T EH A pE LAY QLRSI M npucTposMn ans 06pobku
6yNbb 3aXMCHMMM NpenapaTaMu, a TaKoXX YKOMMJIEKTOBAHI rigpaBaiYHUM HaYvyinHUM
obnafHaHHAM An5 CyMicHOT poboTu 3 hpesamu, o hopMyoThb rpsaan. TeXHIYHI napaMeTpu
nopaHi y Tabnanui. 2.1. Tabnuua 2.1 TeXHIYHI XapaKTePUCTUKK KapTonaeCaanbHUX MaLUUH
KCM-4 WupuHa 3axBaTy, M 3 KinbkicTb pagis 4 Mixpaaaa 75 06’em 6yHkepa, kr 3000 Bara, Kr
2000 TpakTop T-85 [na Bucag)xyBaHHA npopoLueHux 6ynbb BUKOPUCTOBYETbLCA CaaxXanka CA4-
4A, HOTMPbLOXpPSAAHa 3 NPUBOAOM BUCAAXKYBaJibHUX opraHiB Big BBI1 TpakTopa (puc. 2.6).
ArperaTyeTbCs 3 TpakTopaMu knacy 1,4: MT3-80; MT3- 100/102. 35 Puc. 2.6. HoTupboxpsgHa
KapTonnecagxxanka CH-4b. HYoTupboxpsgHa KapTonaecag>ajka CH-4b - ue mexaHiam gns
rnocagkm HenMpopoLleHNX KNybHiB KapTonJi psaoBmMM crocobom 3 0o4HOYAaCHNUM BHECEHHSAM
MiHepanbHUX 006puMB

. BoHa npu3HayeHa 01 BUKOPUCTaHHA 3 TpakTopaMu noTyxHicTio 80-100 kH. KapTonns 3
OyHKepa NoxXuaoMy AHY HaAXOAUTb Y KiBLU-XXUBUbHUK. [N KPaLLOro HaAX0A>XKEHHA KapTonJii
Ha MOXWJIOMY [Hi € CTPyLIYBaYi i CTPYYKHN, WO CTPYLUYIOTh, AKi JoNoOMaralTb KapToni
CKOYYBaTUCHA B KiBLU XUBWUIbHUK. LLIHEK Nogae KapTonasa 40 BUYEPNHOro anapaTy, TOW 3axXOnJtoe
NOro cBoiMM noxkevykamu. Mpun BUXOAi NOXKEYKa 3 KapTOMse 3aKpUBaAETLCA NpuTUCcKamMu. Konum
KapTonasa niginwna go cim'snposony, NPUTUCK BiAKPUBAETLCS | KapTonas nagac yepes
cim'anposif i Aani B cowHUK. CoWHNK pobuTb BOpo3eHKy, yknafa€e Ha AHO 6OPO3EeHKM TyKMN,
NPUKPUBAE TYKW 3eMNEI0 | fani Nnagae KapTont. MNpowapok 3emni NoTpibHuin gna Toro, wob
KapTonJjsa He KOHTakKTyBaJsia CTykaMu i He 3ropina. Anckuy, Wo 3aKkaafaTb, 3aKpUBaoTb
60po3eHKy abo BiAHOBNOWTL rpebiHb. BOPOHKW BUPIBHIOIOTL MOBEPXHIO MOAA NPU rIagKoMy
cnocobi nocagku. OCHOBHI TexHi4YHi xapakTepucTnkn CH-4b6: [| winpunHa 3axeaTy: 280 cMm (4 pagun
no 70 cm abo 60 cm); 36 [| mixpanasa: 700 mMm; [ npoaykTuBHICTL: 1,3 ra/rog; [1 maca: 1100 Kr;
arperaTyeTbca 3 TpakTopamu: 80-100 K.c.; [| poboya wBMAKiCTb: 5 KM/roa. KaptonnecagXaska
CH-4b cknaga€eTbCs 3 ABOX CEKLiN, KOXXHa 3 AKX MICTUTb: [| ByHKep; [| nnTaynn KoBLL;
NoCafKoBi anapaTw; [| TYKOBUCIBHI anapaTw; [| COWHNKOBI cekuii. MepeBaru: [| BUCOKa
MPOAYKTMBHICTb Ta ePeKTUBHICTb NPU BUKOPUCTAHHI 3 TpaKTopaMun cepeaHbOol MOTY>XXHOCTI;
MOXJ/INBICTb OAHOYACHOro BHECeHHs 0o6punB 3 Nocaakoto KAy6HiB; [| NpOCTOTa KOHCTPYKLUIi Ta
obcnyroBsyBaHHSA. Heponiku: [| MOXXnuBi NpobsiemMun 3 HafiNHICTIO OKPEMUX KOMMOHEHTIB;
HeobXiAHICTb peryasapHoro TexHiYHOro o6cayropyBaHHS Ta 3aMiHM 3HOLLEHNX YaCTUH. Ons
BMCaA>KyBaHHSA npopoLleHnx 6ynbb BUKOPUCTOBYETLCA cagxxanka CAA-4A, 4oTMpbOXpsaaHa 3
MpMBOAOM BMCad XyBasibHUX opraHiB Big BBl TpakTopa (puc. 2.7). ArperaTy€eTbCs 3 TpakTopaMu
knacy 1,4; MT3-80; MT3-100. Kaptonnecagxxanka CAA-4A npusHavyeHa N1 CafiHHA
APOBM30BaHUX i He MpopoLLeHnX Bynbb KapTonai paaKkoBMM cnocobom i3 mixxpaaaam 70 cm 3
OOHOYaCHUM BHECEHHAM MiHepanbHUX 006pue. KapTonnecaa>kajika HaniBHauvinHa,
aBTOMaTm3oBaHa. 37 Puc. 2.7. dyHKUiOHaNbHa cxeMa KapTonnecagxxanku CAFA-4A: 1 -
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TYKOBUCIBHUN anapaT; 2 - JIOTOK; 3 - Npy>XKWHa; 4 - N1o)Xe4ykKa caguabHoOro anapara; 5 -
XXUBUJbHUN KiBW; 6 - ByHKep; 7 - TpaHcnopTep byHKepa; 8 - po3nywyBay cnigy Kosic; 9 -
ctabinizatop; 10 - onopHe NHeBMaTU4YHE Koneco; 11 - aBToMaTUYHUN NpUCTpin; 12 - anck; 13 -
COWHUK; 14 - onopHe KoNeco COWHMKa; 15 - pama. MawnHa arperaTtyeTbCs 3 TpakTopaMu Knacy
1,4-3, wo 3abe3neyye ii yHiBepCasbHICTb Y BUKOPUCTAHHI Ha pi3HUX rocnogapcTBax. BoHa
KOMMNJEKTYETbCA rigpodikoBaHnMN Mmapkepamu MI-1, Lo noserwye npouec opieHTauii npu
nocaaui. KoHcTpykuia CAA-4A BKAKOYAE ABa TYKOBMUCIBHUX anapaTun, ABa XWUBUJIbHUX KOBLLI,
4OTUPW CafUNbHI anapaTu 3 IoxKe4yKamu, aea ByHKepun 3 TPaHCNOPTEPOM, HOTUPU COLLHMKOBI
CeKUii, 3aropTajibHi AUCKW, ABa OMNOPHIi MHEBMATUYHI Ta ABa MeTafieBi Kofieca, MexaHiam
nepepadvi, ctabinizatop Ta pamy. CagunbHi Ta TYKOBUCIBHI anapaTu NpMBoasaTbLCSA B pyX Bif Bany
Bigbopy noTy>xHocTi (BOM) TpakTopa, Lo 3abe3nedye ix edhekTnBHY poboTy. MPoaAyKTUBHICTb
kapTonnecanxxankn CAA-4A cknapae€ 1,4 ra 3a roamHy OCHOBHOIO 4acy, Wwo pobuTsb i
BUCOKOMPOAYKTUBHOK MaLUNHOIO A5 BEJIMKUX CiJIbCbKOrocnofapcbkux NianpuemMcTs. LUnpuHa
3axBaTy CTaHoOBUTb 2,8 M, a 38 poboui WwBMAKOCTI BapitotoTbesa Big 5,0 oo 6,3 km/roa. Maca
MawwnHm - 1700 Kr, wo 3abe3neyye il ctabinbHy poboTy Ha pi3HMX TUNax rpyHTIB. FabapuTHi
po3Mipu: foBxunHa - 4500 MM, wurpuHa - 3430 MM, BUcoTa - 1640 mM. Kona TpakTopa - 1400 MM,
OOPOXXHIiM MpocBiT - 280 MM. TpaHCNOPTHa WBUAKICTb gocsarae 15 km/roa. Kaptonnecag)xaska
CA4-4A € HapinHNM | epeKTUBHUM 3acob0M 0219 MeXaHI30BaHOr0 BMPOLLYBaHHSA KapToni, Wo
BiAMoOBiga€e Cy4acHUM BMMOraM arpapHoOro BMpobHMUTBa. Y HEBENMKNX hepMepCbKnNX
rocrnogapctBax Habyno NOWMPEHHSA BUKOPUCTAHHA KapTomnsecanXaskn HiMeubKoro

BUPOOHMLTBa

84 3Hanaero nocunatb: 0% id: 22
« ».

KapTonnecap)xaJska

84 3HaipeHo nocunatb: 0% id: 23

« »

HafIeXXUTb 40 BUCOKOTEXHOMOrMIYHUX MaLlWH, NPU3HaYeHX ANA AKICHOT Ta piBHOMIpHOT BUCaAKU
kapTonni. BupobHunk nopbas npo Te, Wob KOHCTPYKLiA NoOEAHYBaNa HAAINHICTb, TOYHICTb i
3PYYHICTb Y BUKOPUCTaHHI. MawwvHa obnagHaHa Cy4aCcHUMU BUCAO KyBaJIbHUMKN anapaTaMu, sKi
3abe3nevyloTb cTabisibHe 3axonaeHHA Ta yKNagaHHsA 6ynbb y rpyHT i3 3a4aHUM iHTepBaJioM, WO
CMPUSE PIBHOMIPHOMY POCTY POC/NH i (POPMYBaHHIO BUCOKOIO BPOXKalo.

(M) Al generated text detected: ChatGPT 5.3, : 60,96% id: 24

BaxnmBnM eneMeHTOM KapTonsecaiKalkn « » € CACTEMU perysntoBaHHA rMnMbuHn
rnocagku Ta BiacTaHi MiXk bynbbamu, Lo 003BOJISIE adanTyBaTW NMPOLLEC A0 Pi3HUX
arpoTexHiYHNX YMOB. 3aBASKM TOYHOMY AOTPUMAHHIO NapaMeTpiB CafiHHA AOCAraeTbCA
onTUMajibHE BUKOPUCTaHHSA NMOCIBHOr0 MaTepiaay Ta 3HUXXYETbLCA PU3MK MOLUKOAXKEHHSA By b6.
MalwunHa MoXKe npauoBaTu K 3 TPAagUUINHUMKN, TakK i 3 YAOCKOHaIEHUMU MeToAaMu
BUPOLLYYBaHHSA, BKJOYato4m rpebeHeBnn i Fnagkuin cnocobu cafiHHA. BaXkKIMBMM acnekToM €
HadiNHICTb poboYnx opraHiB Ta AOBroBiYHICTb MaTepianiB, 3 AKUX BUrTOTOBJIEHI arperaTu.
KoHCTpyKLis nepenbadvae 3py4HUin 4oCTyn A0 BY3J/iB A1 06CNyroByBaHHS Ta LUBUAKE
HafawTyBaHHA.

Kpim Toro, 6arato mogenen

84 3nanaero nocunatb: 0% id: 25
« »

MatoTb MOXXJIMBICTb 04HOYACHOIr0 BHECEHHSA MiHepaabHUX 0o06pnB abo iHTerposaHoi 06pobku
6ynbb Nig Yac BMCaAXKyBaHHS, WO NiABULLYE ePeKTUBHICTb BUKOPUCTAHHA TeXHikn. 39
KOHCTpyKLia KapTonsecag)<asku BiA3Ha4Ya€TbCA MILHICTIO Ta AOBroOBiYHICTIO, @ TaKOX

nepenbayvae 3pyy4HUIA 4OCTYN A0 OCHOBHUX BY3/iB A9 06CNyroByBaHHS 1 HanawTyBaHHS.
BrnkopucTaHHS SKiCHUX MaTepianiB i Cy4aCHMX iHXXEHEePHUX pilleHb pobuTb

B 3HangeHo nocunaHb: 0% id: 26

« »

KOHKYPEHTOCMPOMOXXHOI TEXHIKOK Ha CBITOBOMY PUHKY. 3aBASKN CBOIAN MPOAYKTMBHOCTI Ta
YHIBEPCaNbHOCTI Ui MAaLUMHW 3HANLWAN LUNPOKE 3aCTOCYBaHHA Y (hepMepCbKUX Ta NPOMUCIOBMX
rocnofapcTBax, Ae noTpibHa BUCOKa ePeKTUBHICTb i HAAINHICTb Y Mpoueci Nocagkn KapTomnii.

@ 3HanpeHo nnariaty: 0,03% id: 27
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(pnc. 2.8), aknn 3abe3neyye He TiIbKM TOYHICTb Nocafku Bynbb, ane n ix epeKTMBHE
36epiraHHS mig Yac npouecy. Puc. 2.8. TexHoOOriYHa CxeMa KapTornJecaaxasiku

B 3HanaeHo nocunaHb: 0% id: 28
« ».
@ 3HanpeHo nnariaty: 0,02% id: 29
1 - NARfedRE H EPAmSToMP ARG D/EiA fin4id 4y REKNi4Y 3= npusoa naHutora; 4 -
HaxJIeHUn BUCiBAOYMI KaHasl; 5 - BiAOKpeMIEHHS

id: 30

84 3nanaero nocunatb: 0%
«MOABINHOI»

@ 3HangeHo nnariaty: 0,03% id: 31
kap i oRTi! 8 2 Hp et pif Pt/ MbaE SAA EUYE T 57 L6V KEP?-8 Y BoscyBHa CTiHKa; 9 - COWHMK Ha
napaJsiesiorpamMHOMYy MexaHi3Mi; 10 - Kkosieco peryatoBaHHA rNMbnHM 3akpuBaHHA bynbbu; 11 -
3aKpuBatodi ANCKN

. 3aBASKM CyYaCHIin iHXeHepil, KapTonaecag)xaaku

B 3HangeHo nocunaHb: 0% id: 32

« »

3abe3nevyoTb BUCOKY MPOAYKTUBHICTb, IKiCHE popMyBaHHSA pPAOKIB Ta MiHiManbHi 40 BUTpaTn
pobo4oi cunn. BoHn 3apekomeHayBanu cebe Ak HafiHi MaWWHW ANs iIHTEHCUBHOIO
BMPOLLYBaHHA KapTonJi 3 ypaxyBaHHSAM €BPOMENCbKUX CTaHOaPTIB arpoTeXHOOrIN.
KOHCTPYKTUBHI 0COBNMBOCTI Cy4aCHUX KapTonJecaaXaslok 003BOJIAIOTb NOEAHYBATU KiflbKa
onepauin ogHo4acHo: hopMyBaHHSA 6opo3eH, BUCcaa)KyBaHHs 6ynbb, iX NiAXXMBNEHHSA Ta HaBITb
noYaTkoBe NiAropTaHHA.

@AI generated text detected: ChatGPT 5.3, : 62,68% id: 33

Lle migBuLLy€Ee ehEKTMBHICTb MPOLIECY Ta CTBOPIKOE CMPUATANBI YMOBU A8 MOAANbLIOIO POCTY
POCAVH. BaXXJIMBUM YNHHUKOM € MOXXJIUBICTb peryntoBaHHA ranMbuHu Ta BigcTaHi Mixx 6ynbbamu,
o 3abe3neyye onTuUMasbHI YyMOBM Ana (hopMyBaHHSA BpOXKato. KpiM Toro, 3acTocyBaHHS
KapTonaecamaxXasiok Cripusie 36epe>xeHH AKOCTi HAaCiIHHEBOro MaTepiasy, af)ke creuiabHi
MeXaHi3MW MiHiIMi3yloTb TpaBMyBaHHA B6ynbb. 3arasom, KapTonaecag)Xaakm € HeobxigHUM
€JIEMEHTOM TexHiI4YHOro 3abe3neyeHHs KapTonasApPCTBa, OCKiIbKN BOHU OO3BONAIOTb
iHTeHCMdiKyBaTN NpoLec Nocaaku, 3HU3NTU cobiBapTiCTb NPOAYKLIi Ta NiABULLNTK
BPOXKaWHICTb Ky/bTypu. 2.3 Po3pobka TEXHOJIOMYHOI KapTu BUPOLLYBaHHSA KapTonai KapTonns
€ OOHI€I0 3 HANBaXK/IMBILLNX KYJbTYP Y CiJIbCbKOMY FOCNOAapCcTBi, 3abe3neyyoyn 3Ha4YHy
4aCTUHY NPoA0BOLY0ro 6anaHcy y 6araTbox KpaiHax CBiTy. Ii BUpoOLLyBaHHSA Ma€ baraToBiKOBY
iCTOpilo, afie CyYaCHi TeXHOJ0rii A403BONATb 3HAYHO MiABULLNTIY BPOXXaWHICTb, MOKPaLLUTKX
AKICTb NPOAYKLi Ta 3HN3UTN BUTPATU Ha BUPOBHMNLITBO.

BupoluyBaHHA KapToni BUMara€ KOMMJAeKCHOro Nigxoay, Wo BKAOYAE NpaBuibHU BUBIp copTy,
MigroTOBKY I'PYHTY, OMTUMAaJIbHE XXMBJIEHHSA Ta ePEKTUBHUIN 3aXNCT Big XBOpob Ta WKigHUKIB.
OcobnuBy yBary cnig npuaianTn po3pobui CMCTeM 3aXUCTY KapTomnJi, Aka 003BOJINTb
MiHIMi3yBaTW pU3nNKKn BTpaT vYepe3d XxBopobu. [loTpUMaHHA arpoTeXHIYHNX peKoMeHaaLuin Ha
KO>XHOMY eTani BUPOLLYYBaHHA AO3BOJISE [OCATTU CTabisiIbHO BUCOKNX MOKA3HUKIB BPOXXaMHOCTI.
41 o6 niagBnwmTN BPOXKaNHICTb KapToni, CKNafa€ETbCA TEXHOOMNYHA KapTa BUPOLLYBaHHS.
TexHoJI0oriYyHa KapTa BMPOLLYBaHHA KapToni - ue AeTasibHUIA, MOKPOKOBMUIA MNaaH, Lo ONMUCYE BCI
HeobXxiaHi onepadlii Ta pecypcu Ansa ycnilwHoro BMpobHMUTBa KynbTypu. BoHa BKOYaE
iH(bopMaLito NPo arpoTexHivyHi 3axoamn, HeobxiaHi MaTepiann, TPynoBi pecypcu Ta diHaHCOBI
BUTPATK Ha KOXKHOMY eTani, Bi NiAroTOBKN IPYHTY A0 36upaHHA BporXKato. TEXHONOriYHY KapTy
MO>XHa CTPYKTypyBaTu y BUrnagi 6nok-cxemu. (puc. 2.8). Puc. 2.8. briok-cxema TEXHOOriYHOI
KapTu BUPOLLLYBaHHA KapToni. TexHosoriYyHa KapTa € 3BeleHM MNJ1aHOM BUKOHaHHSA pobo4ynx
NpoLLeciB MPOTAroM yCcbOoro nepioay BMPOLLYBaHHSA MeBHOI CiJIbCbKOroCrnoAapCbKoi 42 KyJsibTypU.
Y TEXHOJIOTIYHIN KapTi BPaxoBYOTbCS KOHKPETHI MPUPOAHO - KNiMaTU4YHi YMOBU, BUPOOHNYMIA
HanpsaM i cneymndikauis BUpoLLYBaHHS NEBHOI CisibCbKOrOCNOAapCbKoi KybTypu. Po3pobka
TEXHOJIOMYHUX KapT - TPYAOMICTKMIA NpoLec, TOMY IX CKNafaloTb pas Ha Kijslbka poKiB npu
LOPiYHOMY KOpUryBaHHi. 1o CyTi, ue yHiBepcasibHa iHCTPYKLUif, ika gornoMarae€
CTaHJapTM3yBaTU Ta ONTUMI3yBaTW NpoLecC BUpOLLYBaHHSA. B Tabnuui 2.2 nokasaHo
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TEXHOJI0TiYHY KapTy BUPOLLYBaHHSA KapTornJi, onncaHo KoxxeH etan. Tabnanusa 2.2. TexHonorivyHa
KapTa BUpOLLYyBaHHA KapTorai MawunHu, Ne ArpoTexHiyHmnnm TepmiH HopMma / Bumoru obnagHaHHS,
eTany 3axii BUKOHaHHA BUTpATU A0 BUKOHaHHA MaTepiann OCHOBHUI BepeceHb- 06pobiTok
»oBTeHb MNnyr MJIH-5-35, NManueo - NMpoBoaAaTb Nicna 1 rpyHTY: opaHka (0CiHb TpakTop MT3-
1221 18-20 n/ra nonepepHukKa Ha rnnbunHy 25- nonepegHb 30 cM oro poky) BHeceHHs MigBnuye
opraHiyHux OciHb Po3knpay PYM-5 30-40 T/ra poatodicTe nobpus (rHin) BecHaHe Ogpasy nicna
6opoHyBaHHA PaHHSA 1-2 3 BopoHa B3TC-1,0 niacuxaHHA (3aKpUTTSA BECHa NPOXoan FpyHTY
Bosnorun) MNepeanociBHa KynbTMBaLisa 3 BecHa, 3a KynbTuBaTtop KMC- N60P90K Nobpusa - 4
BHECeHHsM 5-7 gHiB 4,2 + po3kupgay 90 (y ¢i3. rpaHy/IbOBaHi MiHEpPaNbHUX A0 CafiHHS fobpuB
Ba3i) nobpus MNMigrotoBka bynbbu HaciHHeBoro 30-80 r; 3axucT Big maTepiany: MNepen
MpoTpytoBay 5 npenapaTn xBopob i copTyBaHHSA, nocagkoto YMOIMM-20, NCK-20 3rigHO WKigHWKIB
KanibpyBaHHS, HOpM NMpoTpytloBaHHA MMnbuHa 6-8 cm; CaaiHHA KBiTeHb- KapTonsiecaay)kaska
MiXKpagaa Kaptonai TpaseHb Bubip 3anexutb 6 KCM-6, TpakTop 70 cM; (rpebeHeBunin (FpyHT Big
copTy knacy 1,4-2,0 ryctoTta cnoci6) +8...10°C) 45-55 Ttuc. 6ynbb/ra 43 nponoBxeHHs Tabnuui
2.2 OJornapg 3a Yepes 10- 3HMWeHHA nociBaMu: 12 AHiB Kipkn Ta nepwe 7 nicna KPH-4,2,
OKYYHUKMK 1-2 pa3um Byp’'saHiB po3nyLlyBaHHSA CafiHHSA, MiXKpPAOb, 0O CXOA4IB NiaropTaHHsa o
cxogiB 3riagHo BukopuctoByloTb 3axmncT pocsnH abo Ha ObnpnckyBay HOpM rpyHTOBI Ta 8 Bif
6yp’aHiB novaTky OMLLU-2000 npenapaTi nicnacxonosi (repbiunan) seretauii B repbiunan
3axucT Big YnpoaoBxXx WKigHMKIB i BereTauii, OMNLW-2000, 3rinHo xBopob YepryBaHHA 9 3a
noTpebun iHcekTULMAW, pernamMmeHT (iTopTopo3, NpenapaTiB (3-5 dyHriuman iB KonopanCbKMUn
06pobokK) xykK) MigxmneneHHsa Y cdasi N30, pocanH 6yToHizaui Migsnuwye 10 OMLI-2000
MikpoesieM (No3akKopeHeBe, | - BPOXXaWHICTb eHTN Mikpoagobpmea) uBiTiHHA ®a3a 15- Opyre 20
cMm ®opmyBaHHA 11 Oky4yHUKK 1 pa3 nigropTaHHA BUcoTr rpebeHis pocnnH Kaptonnekonay 3a
10-12 gHiB oo 36upaHHa CepneHb- KTH-2B, Ypoxkain konaHHA 6a)kaHo 12 Bpo>kato BepeceHb
koMbalH 20-40 T1/ra npoeecTu (abo iHwWi) gecnkauito TemnepaT Ona CopTyBaHHSA Ta
CopTyBanbHi niHii, ypa +2...4 Micnsa npopoBofab4mnx Ta 13 36epiraHHa cxoBulle 3 °C, 36MpaHHA
HaCiHHEBUX Bynbb BeHTUAALIEI BONOrICTb Uinen 85-90% Mo>xHa 3pobuTn BUCHOBOK, LWO
ycniwHe popMyBaHHSA BPOXKato 3HAYHOIO MipOI0 3a1eXXNTb Bif 4OTPUMaHHSA BCiX eTanis
arpoTexHiYHOro npouecy.

@AI generated text detected: ChatGPT 5.3, : 63,68% id: 34

MpaBunabHa NiAroTOBKa rPyHTY, BUBIp ONTMMaNIbHOro Yacy NocagKn Ta BUKOPUCTAHHSA AKICHOro
HaCiHHSA CTBOPKOOTb CMIPUATAMBI YMOBU A1 MPOPOCTaHHA 6yb6 i po3BUTKY POCIVH.
PerynapHunm pornapg, BkaloYato4m BHeCeHHS [obpuB, 3poLleHHsA Ta 6opoTeOy 3 LWKiAHNKaMK 1
xBopobamu, 3abe3zneyye cTabiNbHWUA PICT i NiABULLYE CTINKICTb POCANH 00 HECAPUATINBUX
hakTopiB. 44 BUCHOBKM A0 po3ainy Il B po3aini npoaHani3oBaHO TEXHOJIOri4HI 3acobu ans
MPOTPYIOBAaHHSA KapTonJi nepeg ii Bucagkot. MpoTpytoBaHHA 6ynbb KapTonai nepes BUCaaKoOK
€ eheKTUBHNM arpoTeXHIYHUM 3aX040M, AKUA 0O3BOJISE 3HU3UTU YParKEHHS POCJNH
rpubkoBumMmn Ta bakTepiasibHUMN 3aXBOPIOBAHHAMN Ha PaHHIX CTagisix PO3BUTKY.
O6rpyHTOBaHO BUKOPUCTAHHS arperaTiB A1 MexaHi3oBaHOro cafiHHA KapTonJi. MexaHi3oBaHi
caaunbHi arperati 3abe3neyvyyoTb MOXJMBICTb iIHTErpauii 404aTKOBUX arpoTEXHIYHNX
onepauin, Taknx aK NpoTpytoBaHHA 6ynbb abo BHeceHHs [obpuB Nig Yac Nocagkuy, Lo CNpuse
MigBULLIEHHIO SKOCTi MOCaAKOBOIro MaTepiajly Ta pOCTYy POCAMH. PO3po6ieHO TEXHONOTiIYHY
KapTy BMPOLLYBaHHS KapTonJi, WO CMCTEMAaTU3YE BCi €Tann arpoTEXHIYHOro npoLecy.
CkJlafeHa TEXHONOriYHa KapTa Ha BUPOLLLYBaHHS KapToni Binobparkae NOBHUIA KOMMJIEKC
arpoTexHiYHNX 3axofiB, HeOOXiAHNX AN OTPUMaHHS BUCOKOIrO Ta AKiCHOFO BPOXXatk B YMOBaXx
YKpaiHun. Y Hih nocnigoBHO BU3HAYEHO OCHOBHI €Tann BUPOOHMLITBa — Bif NiArOTOBKM FPYHTY
Ta CagMBHOro MaTtepiany A0 36MpaHHSA BpoXKato i nicna3bupanbHOi opobku. JoTpMMaHHS
nepenbayvyeHnx y TEXHONOrIYHIN KapTi CTPOKIB i HOPM BMKOHaHHSA pobiT, pauioHanbHe
BUKOPUCTAHHA MaTepiaslbHO-TEXHIYHNX pecypciB, A0OpUB i 3acobiB 3aXNCTy POCNH CRIPUSIE
NigBULLLEHHIO BPOXKAWHOCTI KapTomnJli, 3SMEHLUEHHIO BUPOOHNYUX BUTPAT Ta 3HUXKEHHIO
HEeraTUBHOIO BMJIMBY Ha HAaBKOJIMLLHE CepefoBULLE. 3anMponoHOBaHa TEXHOJIOr i € EKOHOMIYHO
OOLIiNbHOK, eKOJI0TYHO 06rpyHTOBAHO Ta MOXKe ByTu peKoMeHOoBaHa OJ1 BUKOPUCTaHHS B
rocrnodapcTBax Pi3HMX POPM BAACHOCTI 3 ypaxyBaHHAM MiCLLEBUX 'PYHTOBO- KJiMaTUYHNX
yMoB. 45 PO3[1JT  PO3PAXYHKOBO-KOHCTPYKTUBHUI 3.1 KOHCTPYKLiHO-TEXHIYHe
06r'pyHTYBaHHSA YAOCKOHA/IEHOr0 KapTonJieCaaAn/ibHOro arperaTy AHani3 iCHY4YMX
arpoOTEXHOJION i BUPOLLYBAHHA KapTomnJi CBiAYUTb NPO MOXXJINBICTb 34INCHEHHS MPOTPYOBaHHS
HaCiHHEBOro MaTepiany fK y CTauioHapHUX yMOBaX, TaK i 6e3nocepeHbO Mig Yac cagiHHA
3aBASKM iHTerpauii BignosigHoro obnagHaHHS Ha KapTonaecaa)kaiky. Pazom 3 Tum, ogHi€to 3
CYyTTEBMX Npobnem BiNbLIOCTi KOHCTPYKLiA KapTomnaecaa)xajok npu poboTi 3 NpopoLLEHNMU
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B6ynbbamMum € NOLWKOOXXEHHSA MapOCTKiB Y NMpoueci 3aBaHTa)KeHHA. 30KpeMa, npu
TpaHCcrmopTyBaHHi Bybb foXxxevykamn 3 ByHKepa XXUBAEHHS, BHACiOOK BEPTUKAJIbHOFO
rnepeMilleHHs I0XXeY0oK i3 bynbbamu, BUHMKaE B3aeEMOAia 3 iHWMMK Bynbbamu B ByHKepi.

Lle cnpnynHae IXHE NepeMilleHHs i 3iTKHEHHS, WO, Yy CBOIO Yepry, Npu3BOAUTb 00 MEXaHI4YHOro
MOLIKOOXXEHHA NapocTKiB. MMig 4ac poboTn NoXKevkn iHOALI 3aX0ONJI0Tb HAAINWKOBI Bynbbu, Aki
CKMAadi noBepTalTb Ha3ad Yy KiBw. MNpn NagiHHI 3 Ne€BHOI BUCOTW MNif Yac NOBEPHEHHSA BUHUKAE
00daTKOBE MOLWKOOXXEHHS NapoCcTKiB 6ybb, W0 BXXe 3HaX0AATbCS B KOBLUI, O HEFATUBHO
BMJIMBAE Ha SAKICTb NOCaZAKOBOro MaTepiany. 3 ypaxyBaHHSAM BUKIAAEHOr0, PO3risHeMo
KOHCTPYKLItO KapTonsiecaa)kasky, Wo 30aTHa 3abe3nedyyBaTun NpoTpyoBaHHSA Bynbb
6e3nocepenHbLO Mif Yac BUCaAAXKYBaAHHS Ta MiHIMi3yBaTM NMMOBIPHICTb NOLUKOAXXEHHS NAapOoCTKiB
MPOPOLLEHOro NoCaaKkoBOro matepiany. OCHOBOW ANst NPOEKTYBaHHA obpaHo
kapTonnecanxxanky CAf-4. 3anponoHoBaHa BAOCKOHaJIEHA KOHCTPYKLIiS KapTornjecaa)xasiku
ONs BUCag KyBaHHSA npopolleHnx 6ynbb i3 04gHOYaCHMM X NPOTPYIOBAHHAM 3aHYpPIOBaslbHUM
cnocobom (puc. 3.1) Bkatovae pamy 1 3 3agHiMN ONOPHUMK KOJleCaMun 2, ONOPHUN KaToK 3,
KonitoBaJibHe KoJsieco 4, cowHuK 5 Ta bopo3Ho3akpuBatoydi ouckm 6. Ha pami 1 posmiwieHo ByHkep
7 3 obmexyBa4vemM 8 i 46 B6ynOBaHMM y NOr0 AHO TPAHCMOPTEPOM 9, @ TaKOX KiBLU-KMBUJIbHUK
10. NMocago4yHnIn anapaT BUKOHAHUI Yy BUr IS4 ABOPSAAHOIO JIOXKKOBO- TPAHCMNOPTEPHOI 0O
MeXaHi3My, WO CKNafaeTbCs 3 MPOBIAHOI 3ipoykn 11, BegeHux 3ipoyok 12, 13, 14, 3axmucHoro
Koxxyxa 15 i naHutora 16 3 noxxeykamm 17. Puc. 3.1. KoHCTpyKLUisa KapTonnecagxankm CAA-4 3
npoTpytoBayeM. JIoxxevykn 17 CKOHCTPYNOBaHi y BUrna4i noABiNHOT napwv 3 CAiIbHUM AHULEM
(pnc. 3.2). Y uboMy gHWLI, @ TaKoXX Y BOKOBUX CTiHKaX OAHIEI 3 JIOXKEYOK, Ka BUKOHYE (PYHKLO
3axonaeHHsa npopoueHnx 6ynbb i3 KoBwa- XXmBuiabHMKa 10, nepenbayeHi otsopu 18,
npu3HaveHi 4n9 BiATOKY NPOTPYOBaAbLHOI PiANHN Ha3apg y KiBW-XuBUAbLHUK 10. Ha pami 1
3aKpinjeHo EMHICTb 19 3 NPOTPYIOBAILHOK PiANHO, BHYTPILLIHSA MOPOXXHMHA SKOI Yepe3 3acyBKY
20 Ta rHy4kmn Tpybonposig 21 3'efHaHa 3 KOBLUOM-XXNBUJIbHMKOM 10. MNpuBig NpoBigHOI 3ipoyKK
11 oBOPSAAHOIO JIOXKKOBO- TPAHCNOPTEPHOro NOCaAKOBOIro anapaTa 34INCHIOETLCS Bif4 3aOHIX
OMOPHMX KOJIiC 2 3a AOMNOMOIrOl0 NIaHLUIroBoi Nnepedadi 22. KpiMm Toro, Big 3agHiX oNopHUX KOJIC 2
Yyepes NaHUroBy nepenavy 23 nNpMBOANTLCA B Ail0 TpaHCNOpTep 9, po3TallOBaHWN y OHi
byHkepa 7. 47 Puc. 3.2. KOHCTPYKLia N0XXe4YKn BUCaa)xyto4doro anapaty. MpucTpin dyHKLIOHYE
HaCTyNHUM 4YnHOM. lNepen NoY4aTKOM poboTn EMKICTb 19 3aNOBHIOIOTL NPOTPYOBAILHOI
PiANHOIO, LWiNbHICTb SKOI NEPEBULLYE MMTOMY Bary oKpeMmx npopolieHnx 6ynbb kapronni
(3rigHo 3 [5], MakCcMMasibHa NMTOMa Bara oguHO4YHUX 6ynbb cTaHoBUTbL 1,16 r/cm”). Ons
MPUroTyYBaHHSA TaKoi PiANHU KOHTAKTHUA QYHIiLNG PO34YUHAIOTb Y COSIbOBOMY PO3YMHI,
WiNbHICTb AKoro nepeBnwye 1,16 r/cm’. Ana 06pobkn 6ynbb MOXXYyTb BUKOPUCTOBYBaTUCSA
HaCTYMNHi KOHTaKTHI pyHriunan:

B 3HanaeHo nocunaHb: 0% id: 35
«[eHHKoLEeD>,

ﬂ 3HanpeHo nocunaHb: 0% id: 36
«OntaH M-45»,

ﬂ 3HanpeHo nocmnaHb: 0% id: 37
«YTaH»,

u 3HangeHo nocunaHb: 0% id: 38
«HoBO3Up>,

npw HOpMi BUTpaTK 22,5 kr/T [2]. Micna uboro NpUCTpPin NepemillyoTb 3a 4ONOMOro TpakTopa
00 Micus BUCag)KyBaHHsA KapTonai. Micna 3aisay y 60po3Hy NpoBoaATb 3aBaHTa)keHHs 6yHKepa 7
npopoweHmnmm 6ynbbammn. OgHOYaCHO BiAKPMBalOTb 3aCyBKy 20, Yepes AKy NpoTpyloBasbHa
pignHa 3 eMKOCTiI 19 no rHy4dykomy Tpybonposoay 21 HagxoauTb Y KiBW-XUBUJbHUK 10 Ta
MOCTYMNOBO MOro 3arnoBHIOE. IMicna 3aN0BHEHHSA KiBLWa-XNBUAbHUKa 10 NpoTpytOBaabLHOLO
pianHo 3acyBKy 20 3aKpUBalOTh, WO NPM3BOAUTL A0 NPUMUHEHHS HAOXOOXKEHHSA PiOUHN 3
€MKOCTI 19. Hagani, 3aBASKN NEPEMILLEHHIO MPUCTPOIO TPAKTOPOM MO MOJI0, 34INCHIOETLCS
b6e3nocepenHs nocagka Kaptonni. 48 Bucap)xyBaHHSA KapTorJli 34iNCHIOETLCS HACTYNMHUM YMHOM.
Mig 4yac NnepemileHHS MalnHW Mo NOJI0 KPYTHUIM MOMEHT Bif 3afHiX OMOPHMX KOJliC 2
nepenaeTbCs Ha BaJl TpaHCnopTepa 9 Yyepes flaHuoroBy nepedavy 23, NnpMBoasym Noro B pyx.
BHacnigok uboro 6ynsbun, po3TalloBaHi y 6yHKepi 7, NepeMillytoTbCa TPaHCNOPTYOUYUM
MeXaHi3MOM 9 y HanNpsAMKY 00 KOBLUa-XMBWUJbHMKa 10. 3aBAsKkKM BCTaHOBAEHOMY B ByHKepi 7
obmexyBauy 8, 6ynbbu, WO TpaHCNOPTYOTLCSA, POPMYIOTLCA B OAMNH LWWap nepen NoTpanjsHHAM
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Y KiBLW-XXNBUAbHUK 10. TaKNM YNHOM, TPAHCNOPTYO4YNIA MexaHi3M 9 3abe3nedye nogadvy 6ynsb i3
byHKepa 7 y KiBW-X1UBUNbHUK 10, 3a3ganerigb 3arnoBHEHNN NMPOTPYOYO pignHoto. OgHOYacHO
COLWWHUK 5 chopmye B r'pyHTIi nocagkoBy 60po3Hy. MoTpannatoym B KiBLW-KNBUAbHUK 10, 6ynbbu
3aHYpPHOTLCA B NPOTPYIOYY PiANHY, Nicna Yoro cnamBatoTh | nepebyBatoTb Ha ii MOBEpPXHI,
npoxonsa4m ob6pobky. Mpn LboMy BCA NoBepxHA Bybbu Ta NOro MapoCTKiB MOBHICTIO 3MOYYETbLCS
MPOTPYOOY0I0 pianHowW. Oani noxxeykn 17 oBOPAAHOr0 JIOXKKOBO-TPAaHCNOPTEPHOI o
MoOCagKoBOIro anapaTy 34iNCHIOTb 3aX0njeHHs okpeMux 6ynbb, Wo nnaBatoTb Ha MOBEPXHI
piavHN, oNa NnoganbWoro po3noainy y nocagkory 60po3Hy. BHacnigok uboro iHwi 6ynsbu, wo
3HaXoAATbCS B KOBLUI-XNBUNbHUKY 10, y B3aemMogii 3 3axonneHoto bynbb6oto abo 3 noxeykoto 17,
sKa il yTPUMYE, BiAXNNAIOTLCA B CTOPOHN abo 3aHYpIOOTLCA Y NPOTPYOOYY pianHY, Npu LboMy
He 3aBAaloyM MEexXaHiI4YHMX NOLKOOXKEeHb MapoCTKaM. Takui npouec CNpUAE 3MEHLLEHHIO
TpaBMyBaHHS npopouleHux bynbb nNig Yac ix Bucag)xyBaHHs. MpoTpytotoda pignHa, wo
noTtpannse Ha 6ynbby Nif Yac 3axonsieHHs 1I0XKeYKo 17, CTiKae Ha3af Yy KOBLU-XKUBUJTbHUK
yepe3 oTBOpU 18, nepenbadeHi B noxeuui. NMpueia Beay4oi 3ipoyukn 11 ABOPSAAHOr0 0OXXKOBO-
TpaHCNOPTEpPHOro NOCaAKoBOro anapaTy 34INCHIOETLCA Bif 3a4HiX ONOPHMX KOJiC 2 Yyepes
NlaHUorosy nepepgavy 22.

@AI generated text detected: ChatGPT 5.3, : 61,71% id: 39

MNig Yyac nepemilteHHs 6ynb6, 3axonneHux noxxevykamum 17, naHuor 16 3 oXXe4YKamMm or MHae
BEPXHIO 3ipoyky 12, wo 3abe3neyvyye nepeHeceHHa 6ynbbu Nig Oieo cunm TAXKiHHS 3
3aXO0MJII0Y0T JIOXKEYKN Ha TUJIbHY CTOPOHY HUXXHbLOT CYCiAIHLOT JIOXKeYKN. 49 KOHCTpyKLia
noxxeyok 17 3abe3nevyye nnaBHy B3aEMOLIO IX TUJIbHOI CTOPOHU 3 Bynb600 Yy MOMEHT nepexoay
3 OQHIET IOXKEYKUN Ha iHLLY, WO 3HNXKYE PU3NK MNOTPaNJISHHA NapoCTKiB Yy NPOCTIp MiXX
JloXKeykKaMy Ta CTiHKaMM 3aXMCHOro KoXKyxa 15, a TaKo>X 3MEHLUY€E NMMOBIPHICTb KOHTaKTy
MapoCTKIiB 3i CTIHKaMM LIbOro KOXXyXa. Lle, y CBOK 4epry, CPUSE 3HUKEHHIO TPaBMyBaHHS
MapoCTKiB Mif Yac TpaHcNopTyBaHHA Oynb6 A0 30HM CKUAAHHSA Y MocafoyHy 6opo3Hy. Oani
6ynbbn TPaHCNOPTYIOTLCA A0 30HU CKUAAHHSA, A€ Nif i€ CUIN TAXKIHHA BOHU
PO3TalLOBYOTbLCA Ha AHi Nocago4vyHoi 6opo3Hu. Micnsa Lboro 60po3HO3aKpMBaKYi ANCKK 6
opMyt0Tb Haf BUcagXeHuMu bynsbamu rpebiHb 3agaHnx po3mipis. Mpu HacTynHOMY
3aBaHTaXeHHi 6yHkepa 7 6yb6aMn KOBLU-XXUBUJIbHUK 10 NONOBHIOETLCSA HEOBXiAHMM 06'EMOM
MPOTPYIOKYO0I PiANHN, LLIO MOAAETLCA 3 EMKOCTI 19 npum BiAKpUTTI 3acyBkK 20. 3anpornoHoBaHe
TEXHiYHe pilleHHSA AA€ 3MOry 3HU3UTU PiBEHb MOLLUKOAXKEHb NAPOCTKIB NpopoLLeHnx 6ynbLo
KapTonJi nifg 4ac iX BUCag XyBaHHS KapTonJjecaanibHOK MaluMHO. Lle oocAraeTbCca 3aBaaku
6inbw gbannmBomMy 3axonyeHHo Bynbb i3 KoBLUA-XKUBUJIbHMKA Ta IX TPAHCMOPTYBAaHHIO 00 30HU
CKMAaHHA B nocano4vyHy 6opo3Hy. OgHoYacHo 3abe3nedvyeTbcs edhekTUBHa 06pobka
npopoLleHnx 6ynbb NpoTpyoBasbHOW pignHOK BesnocepefHbLO B nMpoLeci nocagku. Y niacyMmky
TaKi yMOBU CNPUATUMYTb NiABUNLLEHHIO BPOXKANHOCTI KapTonJii.

3.2 ObnagHaHHA 0019 OCHalEeHHS KapTonjecaguibHol MallMHN NPOTPYIOBaJIbHUM arperaTtoMm
MpoTpytoBaHHA HAaCIHHEBOrO MaTepiany i3 BUKOPUCTaHHAM PYHriunaHux abo 6ionorivHux
npenaparTiB € KJIO4YOBUM arpoTeXHiYHMM 3axX0[0M, CNPAMOBaHNM Ha NPOQIiNakTUKy Ta 3aXuUcCT Big
rpnbka

@BHaMneHo nnariaty: 0,36% id: 40

Liei BT IEa BRI nEE B AR BIM S e M 3 pa ke iy® BYRLbY Crond Afs s lapocTkis kapToni,
MPUYOMY MO0 aKTUBHICTb HayacTille NPOABASETbLCA Ha BaXKKux, baratux opraHiyHmmm 50
pevYoBMHAMM Ta HEAOCTATHbO aepoBaHUX IpyHTax. IHpeKLii, cnpuinHeHi 3a3Ha4YeHnuM rpubkom,
HeraTMBHO BMJIMBAIOTb HE JiNLLE Ha BPOXKAWHICTb, aJle N Ha TOBapHi AKOCTI CTON0BOI KapTonJii.
NS oCHaleHHSA KapToniecan)Xasjky NpoTpyoBaYeM BUKOPUCTOBYETLCA HACTyMHE obnagHaHHA
(puc. 3.3): pezepByap 1 i3 rigpo3miwyBavyeM 2, QinbTp 4, peryasatop-po3noaiibHUK 6, KOJIEKTOP
9 i3 po3nuaoBadyaMu 8, a TaKOX riApoHacocC 5, Lo BCTaHOB/ETLCA Ha TpakTopi. Mpusig
rigpoHacoca 34iNCHIOETBLCS Big Bany Biabopy nmoTyxxHocTi (BBI) 3 TpakTopa. Puc. 3.3.
YcTaTKyBaHHA oaa goobnagHaHHA KapTorsiecagXXasku NnpoTpytoBadyem: 1 - pesepByap s
poboyoi pianHK; 2 - rigpaBnivyHnMn 3miwysay; 3 - BBl TpakTopa; 4 - inbTp; 5 - Hacoc; 6 -
MyJsbT KEepyBaHHSA; 7 - MaHOMETpP; 8 - KoMbiHOBaHa po3MuUJIYM FON10BKa; 9 - konekTop; 10 -
rigpasnivyHa niHia. Poboya pignHa 3 EMHOCTI 1 cnoYaTKy NpoxoauTb Yepe3 qinbTp 4 Ans
OYULLIEHHS, MiCNa YOro HagXxo4uUTb 4O Hacoca 5. Big Hacoca pigvHa Nooa€ETbCA A0 NyJbTa
yNpaBAiHHA 6, OCHALLLEHOr0 peAyKUiNnHUM, ApOCesIbHUM Ta BiACIYHUM KaanaHamu. MynabT
yNpaBAiHHA Ma€ OAWH BXiOHWU Ta ABa BUXiAHMX NaTpybku, aki 51 nigBoosTbCa A0 WTAHT,
O00OaTKOBMN BUXigHUA NaTpyboK Ans rigpo3millyBaya Ta WTyLep A5 NigKJAYeHHS
MaHoMeTpa 7. YCi eneMeHTu cucteMm 3'€QHY0TLCA 3@ gornomoroto MNMBX-pykasis 10, WO WinbHO
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dikcytoTbCca xoMyTaMu. [ns 3abe3neyeHHsA 6e3nekn 06epToBMX YaCTUH NpMBOAY FiApoOHacoca
nepenbayeHo 3aXMCHUIN KOXKYX i3 IMCTOBOI CTasli TOBLMHOW 2 MM. Koxyx 6a3yeTbCs Ha
LWITAaTHOMY 3aXWUCTi Basy BiAbopy NOTY>XHOCTi TpakTopa, MPOoTe NOro po3Mipy Ta LOBXWHA
36inblUeHi gna nokpalleHoi 6e3nekun. PesepByap 06/1aiHAaHO WUTAaTHUMU KPIMJIEHHAMU, 00 SKUX
[00AaTKOBO MOHTYIOTbCH KPOHLUTENHN AN ikcauii perynsatopa-po3nogisibH1UKa Ta ineTpa. Ha
paMi KapTonaecan Xaikm BCTaHOBJIKOETLCA NnaTdopMa ANA KPINNEHHS EMHOCTI METOAOM
€/1IeKTPO3BaPIOBaAHHSA; NP LIbOMY CaM pe3epByap 3i CTaHAAPTHUM KPIiMNJIEeHHAM Mo>xe By Tu
JIerko 4eMOHTOBaHMI y pasi noTpebu. KoHCTPYKLIiA KpinJeHHS KOJIeKTOPIB i3 po3nuatoBavyamm
3abe3neyvyye MOXKIMBICTb pPeryJatoBaHHA KyTa pPO3nuieHHS hakena B3A0BXX OCi pyxy arperaTy.
Ha KoXXHi ABa BUCaAXXyBanbHi anapaTu nepeabavyeHo OAMH KOJNIEKTOp i3 ABOMA
PO3MNMAOBaJIbHUMM FOJIOBKAMM Ta LLEHTPaJibHO PO3TaLLUOBAHMM LUTYLLEPOM A5 NiAKAOYEHHS
HanipHOI rigponiHii 3a monomoroto NBX-pykaBa. Ha poboyomy micui onepaTtopa
KapTonaecan)kanku nepenbayeHo BCTAaHOBJIEHHS KHOMKW A1 iHiliawii 3ByKoBoro curHany abo
TpuBorn. OCHOBHiI eneMeHTU Ta AeTali CUCTEMU BUKOPUCTAHI 3i cTaHAapTHOro ob6nagHaHHS
06npurcKyBaya, a KOHCTPYKLIS KPOHLUTENHa ANA KPiNJeHHS rigpoHacoca po3pobsieHa Takum
4YnHOM, W06 3abe3neyyBaTn NErkO3HIMHICTb i LUBMAKE arperaTyBaHHA caf)XaJlKu 3 iHLWINM
TPaAKTOpPOM Yy pa3si

HEeCMpPaBHOCTI OCHOBHOIO TPAHCMOPTHOro 3acoby. 3.3 Po3paxyHOK TEXHOJIOMYHMX NapaMeTpiB
KapTonjaecaaxxasku LLlob po3paxyBaTu TeEXHONOrIYHI NapaMeTpu KapTonnecanxanku CA4-4
(puc. 3.1), noTpibHO BM3HAYMTUN HMU3KY KOYOBMX MOKa3HMKIB, sKi 3abe3neyvytoTb 52 onTumanbHe
BUCag KyBaHHA 6ynbb, piBHOMIpHMIA PAAOK Ta BUCOKY MPOAYKTUBHICTb. HMX4e HaBegemo
MOKPOKOBUW MigXia A0 po3paxyHKy: Onsa kaptonnecaaxankm CAA-4 3a3BMYal BUKOPUCTOBYIOTb
Taki BUXigHi aaHi: KinbkicTb pagkis 4; BigctaHb Mix pagkamun R=70 cM; BiacTtaHb MiX bynsbamm
B paaKy r=30 (3anexHo Big copTy); NNMnbmHa nocapkm h=8-12 cm; Lenakicte pyxy V=3-5

km/rog; Kinbkicte 6ynbb Ha ognH psapok (n): =, ne - OBXXWHa nons, -
BiaCTaHb MK 6Bynbbamu. KinbkicTtb 6ynbb Ha 1 rektap (/\): 10000 = Mnipctaesmmo
=0,3m, R =0,7 m:10000 = = 47619 6bynsb/ra 0,3 - 0,7 Nnowa o6pobkn 3a rognHy (0):

= 0,1 psgkie e - WBWAKICTb Y KM/rog, a = - WMPMHA 3axBaTy B pPAOKiB
psAOKiB MeTpax. =4-0,7=2,8M pagkis =4-2,8:0,1=1,12 ra/rog 53 Maca HacCiHH#A
Ha rektap (M): M = ne - cepenHsa Maca opgHiei 6ynsbu (3a3Bmnyanm 50-70 r.)

Mpn maci 60 r: M = 47619 - 0,06 = 2857kr/ra OnNopHi Kofneca NigTPUMYIOTb Macy Caf>Xanku
Ta YaCTKOBO HaBaHTa>XEHHS Bif HAaCiHHSA | NPOTPYOBasbHOI PiAWHN. BU3HAaYeHHS HaBaHTa>KeHHS

Ha OMOpHe KoJNeco: + = ne: HaBaHTa)XeHHS Ha ogHe
koneco (H abo krc), Maca KapTonenecan)anku 6e3 HaciHHa (H abo kr), -
Maca HaciHHSa Ta pignHn (H abo Kr), KiNbKiCTb OMNOPHMX KoJic. 3a3snyanm 6epyTb 3anac

10-15% pna guHaMiYHOro HaBaHTaXKEeHHSA Nif Yac pyxy no nost. Yum 6inblunn giameTp Koneca,
TuM binblUe NMAOLWa KOHTAKTYy 3 FPYHTOM 3@ O4HAaKOBUX YMOB (3a/1€XKHO Bif WWMPUHN LLUWHN), WO
MO>XKEe 3MEHLUYBaTW TUCK Ha IPYHT. 3MEHLUEHHS TUCKY MNOKpaLLy€E NPOXiAHICTb TEXHIKKN, 0cobnBO
Ha M’'aKMX abo BONIOrMX FPyHTaXx, i 3SMEHLUYE yLiNbHEHHSA. BoaHOYaC Ba)kK/IMBO BPax0OBYyBaTU HE
nvwe piameTp, a M LWMPUHY KoJleca Ta KOHCTPYKLitO LWWKHW, af>ke BOHM Bbe3snocepeHbo

BNJIMBAIOTb HA e(PeKTUBHUIN TUCK Ha I'PYHT i TAroBi BNaCTUBOCTI: +
ne: niameTp Koneca (M), BncoTa 6opo3Ha (M), [000aTKOBUIN 3anac
Ha rpyHTOBI HepiBHOCTI (0,05 - 0,1 ™). 54 Yum wmpwe koneco, TnMm binbwa nnowla

KOHTaKTY, @ OT)XKe& MEHLUNUA TUCK Ha OAUHULIO noLi. Lle BakxnmMBo A5 CilbCbKOrocnoapCbKnx
MawwH. LWnpuHa Koneca 6e3nocepenHbo BMAMBAE Ha TUCK, SKMN BOHO CTBOPIOE HA I'PYHT, aaxe
TUCK BU3HAYaETbCA SK CUla, po3nodisieHa Ha NJoly KOHTaKTy KoJieca 3 'pyHTOM:

= ne: 2 TUCK Ha rpyHT (klMa abo kr/cm ), WMpuHa Koneca (m),
KOHTaKTHa AOBXWHa KoJieca (3anexXnTb Bif KOHCTPYKLUii, npubnnsHo 0,3-0,58ig
hiameTpa). BucHoBkn oo po3ainy Il B po3aini obrpyHTOBaHO BOOCKOHANIEHHS KOHCTPYKLi
KapTonjecaauabHOro arperaTy iHTerpoBaHUM NPOTPYOBalbHUM MoAy/ieM. BNpoBaa>XeHHS
iHTerpoBaHoOro Moayns A03BOJIAE CKOPOTUTWN TEXHOJOriYHI onepauii Ha Noni, 3HN3UTN
TPYyOOBUTPATU Ta NiABULLATY MPOAYKTUBHICTE pob0oTK arperauii, Lo € Ba>KJIMBUM YNHHUKOM OS5
iHTeHcudikauii BupobHnuTBa KapTonai. NpoaHanizoBaHo obnagHaHHA 019 OCHALLEHHS
KapTonJjecaauabHOI MalWMHN NPOTPYOBasbHUM arperaTtoM. KoMnnekcHe 3acToCyBaHHSA
KapTonjecaauabHOI MalWnHM 3 MPOTpPYyloBaabHUM obnagHaHHAM CTBOPIOE NepeayMoBu AN
6inbl paLioHaNIbHOrO BUKOPUCTaHHSA XiMiYHMX 3acobiB, NiABULLLEHHS PIBHSA eKOJOrivyHOi 6e3nekun
Ta 36epexeHHs 9KOCTi HaCiHHEBOro MaTepiany. NpoBeaeHo pPo3paxyHOK TEXHOJIOMIYHUX
napameTpiB KapTonaecagxxanku CAA-4. Y pesynbTaTi NpoBeeHNX Po3paxyHKiB BCTAHOBNEHO
OCHOBHi TEXHOOriYHI NapaMeTpun KapTonaecan)xasku, Lo 3abe3neyyoTb SKiCHE BUKOHAHHS
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npouecy cagiHHsa. 55 PO301J1 |V OXOPOHA MPALI 4.1
@ 3HangeHo naariaty: 0,68% id: 41

Texiiks GE3REK APk HAYA TR AP R AR EI AN Td6 4 R HaHdTE PPy oBadem KapToni
EkcnnyaTauisa Ta peMOHT KapTornsiecag XasiKu 34iNCHIOETbCSA TPAaKTOPMCTOM. He gonyckatoTbcs
00 ynpasJliHHA arperatoM ocobu, gKi He NMponLWwaIn o3HarnomneHHs 3 6yagosoto, poboTolo Ta
npaBuaamMmm ekcniyaTalii KapTonnecagXXanku, a TakoX 0cobu, aKi 3Haxo[ATbCA Yy HETBEpPE30OMY
Ta xBopobamBomMy cTaHi. Mpu niarotosui Ao pob6oTn HeobxigHO NepeKoHATMUCHA B MOBHIN
CNpPaBHOCTI TpakKTopa i KapTonnecagXXankn. 3abopoHAETLCA ekcnlyaTalis arperaTty 6e3
obnapgHaHHA TpakTopa T- 25A 004aTKOBOK Barok 3arasjibHOK Macol He MeHLe 120 Kr.
MNprnenHaHHA KapTornsiecag>Xasky 40 TpakTopa (npwv 3arnyLeHoMy ABUMYHI) 34iINCHIOETbLCA
TPAKTOPUCTOM i pOBITHUKOM. 3HaX0OXEHHA POBITHMKA MiXK KoJleCaMn KapTonJiecaaXXaskW i
TpaKToOpa He [ONYCKAETbCA. 3aBaHTaXXEHHA KapTonaecaa)Xalkn KapTonjie BUKOHYBATW Mpu
MOBHIN 3yNMHLi arperata Ta B 60po3Hi. He 3aBaHTa>xyBaTn B OyHKepu KapTonaecan)xanku
6inbwe 250 kr kapTonai. TpaHCNOPTYBaTU KapTonaecan)kajky 3 He3anoBHeHUM ByHKepom 3
WwBKMAKICTO He Binbwe 20 kM/rofa. He BiaKprvBaTK NOBHICTIO 3aBaHTaXXeHy KapTornJjecanxaky
BifL TpakTopa. He 3anyckaTu arperaTt y poboTy, MOKMN He NepeKOHaETECh Y BiACYTHOCTI Ntoaen
nepeg i nmig kKapTonaecan)kasikow. Bci onepauii TexHIYHOro i TexHosnorivHoro o6cnyrosyBaHHS
(kpiM 3aBaHTa)KeHHSA KapTOoMai) BUKOHYBATW TiNIbKM NPU BUKIKOYEHOMY ABUrYHi TpakTopa. Mig
yac poboTu i TpAHCMOPTYBaHHI, 3HAXOAXKEHHI NtoAen Ha KapTonJecaaxkasui 3abopoHSAeTbCA. Y
CiflIbCbKOroCcrnofapCbKoOMy BUPOOHMNLTBI LLUIMPOKO 3aCTOCOBYIOTLCA XiMi4HI 3acobu 6opoTbbun 3
WKigHMKaMM | XBOpoBaMK CiflbCbKOroCNoAapCbKUX POCANH. 56 baraTo akTUBHMX PEYOBUH, LLO
3aCTOCOBYIOThCSA A9 06pobkn pocanH abo rpyHTyY, WKigAMBI ong alogen i TBapuH. LUKiganeicTs
3aCTOCOBYBAHMX PeYOBMH pi3Ha, a TOMY 1 pi3Hi 3acobun 3axncTy Big HUX. MepLl HiXK NpUCTYnNnuTn
0o ob6cnyropyBaHHS MalUWH HEOOXiAHO BUBYUTMW iIHCTPYKLLT MPO MOBOOXXEHHS 3
XiMiYHOQKTUBHUMW pevyoBUHAMM, CYBOPO iX A0AEP)KYBaTU i NepeBipATHN BiANOBIAHICTb MaLUVH
BMMOraM OXOpOHM npaui. MawmnHm, NnprusHadveHi ana 6opoTbbu 3 WKiAHMKaMN Ta xBopobamu
Ci/IbCbKOrOCNOAapCbKUX POC/INH MOBUHHI MaT aBTOMaTU4YHI NPUCTPOI ANs noaadi
oTpyToXxiMikaTiB 0 pobo4nx opraHis, 6e3neyHi peryntoBasibHi NPUCTPOI, @ TaKoX NPUCTPOI, WO
rapaHTylOTb BiA NPOHUKHEHHS OTPYTOXiMiKaTiB Ha30BHIi, MEXaHi30BaHy 3arnpaBKy EMKOCTEWN,
MPUroTyBaHHA CyMillen Ta po34uHiB 6e3 3aTpaT py4HOI npaui. HarHiTanbHi KOMyHiKaLil MalUnH,
Ha AKUX BCTAaHOBJIEHO HACOCHK, L0 PO3BMBaOTb TUCK MoHand 0,7 Kr/cMm 2, matoTb 6yTn obnagHaHi
MaHOMeTpaMun Ta 3anobiXHUMM KNnanaHaMu. Ha MawmHax 3 oTpyToXiMikaTaMun MOBUHHI ByTun
6aykuy 3 BOOOK AN MUTTSA pyK 06CyroByoHoro nepcoHany. EMKOCTI, MpU3HavYeHi 4159 BOAHOIO
PO34MHY aMiaKy, MatoTb ByTK obnagHaHi AnxanbHUMK KnanaHamu. LLo6 yHUKHYTK BUBYXy napwu
aMiaky, He MOXXHa 3aKpuBaTK LWaHru Ta Tpybonposoan BeHTMNAMN 3 060X KiHLiB. Ocobu, SKi
06CNyroByOTb MaLUMHK Mig Yac poboTn 3 OTpyTOXiMiKaTaMm, MOBMHHI MPONTK cneuialbHUN
MeONYHUN OrNaA Ta iIHCTPYKTaX wono 6esnedHux metoaiB pobotu. 1o poboTm 3
OTPYTOXiMiKaTaMn He AOMNYCKATbLCA MNigNiTKM MonoALwi Big 18 pokis, BariTHI XiHKKN, MaTepi-
roAyBajibHULI, @ TAaKOXX MexXaHi3aTopyn 3 3aXBOPIOBaAaHHAMM OpraHiB 30py, CEPLEBO-CYANHHOI Ta
HEPBOBOI CUCTEM, LUYHKY, HUPOK, MeYviHKK Ta iH. MecTuumnan, LWo BUKOPUCTOBYIOTHCA OJ15
3aXUCTY POC/NH Bif WKiIOHWKIB i XBOPO6, OTPYMHI i HeEGe3neYHi ANa XUTTS AOANHNA, @ TaKOX
TBapwWH i NnTuui. MpautoBaTK 3 MecTuunoaMm AO3BOJIAETLCS XLUE B CeliajlbHOMY 0O43i
(koMbiHe30Hi, ryMoBUX 4o060Tax i pykaBuusx), a 3 Nuo- i rasonodibHumm 57 peyosnHamm - B
3axXucHoMy cneuonssi i B3yTTi 3 3anobi>xxHUMK oKynsipamMun Ta pecnipatopamu. lNig yac poboTtn 3
OTpyTOXiMiKaTaMu, L0 BUNapoBYOTbLCA abo 3 AKMX BUAINAIOTLCA Fa3n (LiaHMnaB, XJ0PNiKpUH),
3aCTOCOBYIOTbLCS MPOMUCOBI NpoTurasu. Mig Yyac obnpunckyBaHb abo obnuntoBaHb
oTpyToXiMikaTamm ob6an44s i pyku Tpeba 3mallyBaTun BaseniHoMm. Crneuoasr i 3acobu
iHOMBIAYaNbHOrO 3aXMCTy Aaa poboTn 3 oTpyToXiMikaTamum Tpeba 36epiraTn y crneuiasbHUX
i30/1bOBaHMX NpUMiLLEHHAX. [paTu Taknin cneyoanr y BoOAoOMMax, 03epax Ta piykax
3abopoHAeTbCA. HaTinbHy 6inn3Hy nig 4ac poboTu 3 oTpyToxiMikaTaMmu Tpeba MiHATK Yepe3
ABa- TpW OHi. EMKOCTI ana 36epiraHHa oTpyToxiMikaTiB Tpeba LinbHO 3akpuBaTK, Wo6 He Byno
BUTOKY. ObnunntoBaHHA Ta 06NpuUCKyBaHHSA Mig Yac CMJIbHOIO BiTPYy NpoBoAUTU He BaxkaHo, 60
napa abo nun xiMikaTiB MOXXYTb NOTPANUTX Ha HeobpobtoBaHy AiNSAHKY | 3aBAATK LUKOAW
naaM Ta TBapuHaM, WO TaM 3HaxoaaTbCs. LLo6 YHUKHYTM OTPYEHHS OpraHiaMy nig 4yac
poboTun 3 oOTpyTOXiMiKaTaMun, HE MOXXHa KYpUTU, NUTY | npunMaTy iXXy. MNepen KypiHHAM abo
MPUAHATTAM Ki Tpeba cTapaHHO BUMUTU 3 MUJIOM PYKU i 06nm4y4. MpautoBaTth 3
OTpyTOXiMiKaTaMn 003BONSAETLCA He 6isbll 9K 6 roAMH, @ NpyY CyXoMy NPOTPYIOBaHHI 3 CUJIbHO
Ailo4MMK oTpyTamMu - 4 roauHu. MNoTiM NpavuiBHMKa NepeBoAaTb Ha iHWi poboTu. Micns
3aKiH4YeHHs 06nprcKyBaHHA BCO Tapy Tpeba npoMutun 3 - 4%-HUM PO34MHOM MpPasbHOI COAM Ha
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creuianbHO BigBeoeHOMY MagaH4YUKY | 34aTW Ha CKafd, a NanepoBi MiWwWKn cnanntu. Cknaaun
ana 3bepiraHHa OTpPyTOXiMiKaTiB i MPOTPYEHOro HaciHHA Tpeba po3MilllyBaTu Ha BigCTaHi He
MeHL 9K 50 M Bifi XXUTNOBUX | BUPOBHNYUX NPUMILLEHb. 3aXUCT KYNbTYPHUX POC/VH Bif
LWKiOHWKIB i 36yAHMKIB XBOP0b NpoBOAATbL MNif KEPIBHULTBOM arpoHOMa rocnogapcTea. Mpu
poboTi 3 necTuumaamm HeobxifHO BUKOHYBaTW NpaBuia, BUKNALEHI B

B 3HanneHo nocmnaHb: 0,01% id: 42

«CaHiTapHMx npaBuiax rno 58 3bepiraHHo, TPAaHCMNOPTYBAHHIO | BUKOPUCTAHHIO MECTULIMAIB Y
CiflbCbKOMY FOCNOAAPCTBI».

@ 3HangeHo nnariaty: 0,13% id: 43

Cyx& Rpd1pfidratiiia RariHAL RO SECHRET YR APOBEHNTIN Wa BIEThAT HEMeHE sk 200 M Bin
XKUTNOBUX NPUMIiLLEHb, TBAPUHHULIbKUX depM Ta nacoBuw,. Ha micuax poboTtu i Ha goporax, wo
npoxoasaTb Yepe3 obpobneHi oTpyToxiMmikaTaMu Moss, MaloTb OyTn BCTaHOBEHI
nonepen>yBasibHi Hanucu. ObnuaoBaHHSA | 06NPUCKYBaAHHA POCINH Ma€E ByTU 3aKiHYeHe He
ni3Hiw sk 3a 30 gHiB A0 36MpaHHA Bpoxkato. Mpautooydm 3 obnpruckyBavyamm, NOCTINHO
KOHTPOJIIOI0Th CTaH KPinJleHHs BCiX 3'€AHaHb HarHiTaJbHOI YaCTUHWN KOMYHIiKaLlii, nepeBipa0Tb
WiSNIbHICTb NOCaZlKU BCMOKTYBaJ/IbHOIO i HarHiTasibHOro KjaaraHiB, KOHTPOJIIOTb CTaH
MOPLUHEBOr0 HacocCa, a TakKoXX NPaBWJIbHICTb Po60TN peayKUiNnHOro KaanaHa. 3abopoHSAETLCH
npawutoBaTU 3 HECMPABHNUM MaHOMETpPOM. lNpn TUCKY B HarHiTasbHIN KOMYHiKaLil obnpuckyBayva
rnoHap 2,5 MMa pob6oTy cnig HeranHo NPUNUHNUTU. 3aBOPOHAETLCA MPOMUBATU pe3epByapw,
HacoCuM, BCMOKTYBaJIbHI i HarHiTasbHi Tpybonposoan obrnpuckysadis Nobamsy Boaonm. Ix
MPOMMBAIOTb TiNIbKW B CMeLiaJibHO BiaBeAeHUX MicuAX. Tapy 3-Nig necTuumais 3abopoHAETHLCA
BUKOPUCTOBYBaTK ANA roCnofgapcbkux norpebd

. 4.2 36epexxeHHs [OBKiNAA Nifg 4ac BUCaAXKYBaHHS CiflbCbKOrOCNOAapCbKUX KYNbTYP.
36epeKeHHs [OBKIiNAA Mif Yac BUCaA>XKYBaHHS CilbCbKOrOCMoAapCbKMX KyAbTyp € OOAHUM i3
KJIIOMOBMX aCNeKTiB CTasIoro pO3BUTKY arpapHoi ranysi. PauioHanbHe BUKOPUCTaAHHA NPUPOAHNX
pecypciB, 36epe)xeHHs PoAIOYOCTI 'PYHTIB Ta 3HMXKEHHS HEraTUBHOMO BMJIMBY HA EKOCUCTEMN
[03BOJISIE HE JIULLE OTPUMATK AKICHUI ypoxKan, a  3abe3nedynTn AOBroTpuBaay NPOAYKTUBHICTb
arponaHawadTiB. Y LbOMY NpoLeci BaXXJIMBO OTPUMYBaTUCh MPUHLWMAIB €KOJIOMiYHO
6e3neyHoro 3emnepobcTBa, WO nepenbayae MiHiMi3auUito 59 BUKOPUCTAHHA XiMiYHMX Npenapari.,
yApoBaA>XXeHHs 6ioNoriYHMX MeToaiB 3aXMUCTY POC/AIMH Ta ONTUMI3aLil0 arpOTEXHIYHUX MPUNOMIB.
OaHn

(A Al generated text detected: ChatGPT 5.3, : 66,13% id: 44

M i3 KJIOYOBUX HaNpPsMiB € OXOpOHa I'PYHTIB Big Aerpagadii. Mig 4ac BUCafXyBaHHA KyJbTyp
OOLiIbHO 3aCTOCOBYBATU CiBO3MIiHW, cuaepaLito Ta MiHiManbHU abo HyNboBUIA 06P0BITOK
rPYHTY, Wo 3anobira€ NMoro BUCHa>XeHHI0, epo3ii Ta BTPaTi opraHiYHOI pe4oBnHU. Ba>knuee
3HaYEeHHA MA€ TakKOX palliioHa/bHE BUKOPUCTaHHSA MiHEpPasIbHMX | opraHiYyHnx 0obpus, agxe ix
HagMipHe BHECEHHSA MOXXe MpU3BOAMTM A0 3abpyAHEHHS NiA3eMHNX | MOBEPXHEBUX BOA.
3acTocyBaHHS TOYHOro 3eMnepobcTBa A03BOJISE [O3yBaT Ao6pMBa Ta 3acobum 3aXnCTy pocanH
3 ypaxyBaHHAM NOTPe® KOHKPETHMX AiNAHOK, L0 3MEHLUYE eKOJOriYyHe HaBaHTa)KeHHS. He
MEHLL aKTyaJIbHUM € 36epexxeHHs 6iopi3HOMaHITTSA. BuKopucTaHHSA 6iosoriyHMX MeTozis
3axXUCTY POC/INH, TaKUX K eHToModbarn 41 bionpenapaTu, 3HMXKYE NoTpeby B necTnumnaax, Lo
MO3UTMBHO BMJIMBAE Ha CTaH AOBKIiIA. TAaKOXX KOPUCHMUM € CTBOPEHHS 3aXUCHUX JTiCOCMYT Ta
B6ydhepHux 30H, AKi 3anobiratloTb BiTPOBIN Ta BOAHIN epo3ii, CApUAI0Tb YTPUMAHHIO BOOrN 1
hopMyIOTb CepefnoBULLE ANS OUKUX TBAapWUH Ta 3anutoBadiB. TakMM YMHOM, 36eperkKeHHS
OOBKIiNA4 Mig Yac BUCaA>XyBaHHS CiJlbCbKOroCNoAapCbKNX KynbTyp nepenbadae KoOMnneKc
3axofiB, CNPSAMOBaHMX Ha MiATPUMaHHA NPUPOLHOI pPiBHOBArK, paLioHalbHE BUKOPUCTaHHS
pecypciB Ta 3MEHLUEHHSA aHTPOMNOreHHOro HaBaHTaXeHHs Ha arpocucteMu. Le He nuwe
rapaHTia cTabinbHUX ypo>XKaiB, @ N 3aNopyKa eKOoNOorivYHoi 6e3nekn MmanbyTHiX MOKoNiHb. 4.3
[MoKpalleHHS FirieHn npaui, TeEXHIKKM 6e3nekn Ta NoXXexHoi 6e3nekn Npu BUPOLLYBaHHI
KapTonai BupollyBaHHA KapToni, K o4Ha 3 NPOBIAHUX rasly3en CiIbCbKOro rocrnofgapcraa
YKpaiHn, noTpebye 3acToCyBaHHSA 3HAYHUX TPYAOBUX pecypciB Ta 60 MexaHi30BaHMX MNPOLLECIB,
L0 CYMPOBOAXKYIOTbCS BMJIMBOM LUKiANBUX | HEBE3NeYHUX BUPOBHNYMX haKTopiB. 30KpeMa,
nig Y4ac opaHKW, NiArOTOBKMW I'PYHTY, MOCaAKW, AOrAS4Yy 3a POC/AMHaMK, 36MpaHHA BpoXKato Ta
noro 36epiraHHA NpPauiBHUKN CTUKAOTbLCSA 3 PU3NKAMUKU TPaBMYBaHHS, NpodecinHnX
3axXBOpPIOBaHb, @ TAKOX i3 3arpo30t0 BUHUKHEHHSA noxxexx. CaMe TOMY BAOCKOHaJIEeHHA CUCTEeMU
ririeHn npaui, TexHiKn 6e3nekn Ta NOXKEXXHOI 6e3neKn € Ba>KJIMBUM YNHHUKOM HE NnLle
36epe)xeHHs 300POB’A Ta XUTTSH
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nonen, a n NigBULLLEEHHS epeKTMBHOCTI BUpobHMYMX npouecie. OpraHizauis poboyoro npouecy B
arpapHOMy CeKTopi MoBMHHa Ba3lyBaTuUCA Ha BpaxyBaHHI i3i0N0riYHUX MOXXINBOCTEN
NpauiBHUKIB Ta 3MEHLLEHHI HeraTUBHOIO BMJMBY (hakTopiB BUpobHMYoro cepegosula. MNo-
neplue, Nig 4ac NosbLoBMX PobiT BaXK/IMBUM € OTPUMAHHS paLioHalbHOrO peXxnMy npawi Ta
BiANO4YMHKY. TpuBana isnyHa poboTa Ha BiAKpUTOMY NOBITPi, 0C06NBO y Nepiogn BUCOKUX
TeMnepaTyp, MOXKe NPM3BECTM 40 NepeBTOMN Ta TEMNOBMX yaapis. ToMy HeobxigHo
nepeabadaTn perynsipHi nepepsun, 3abesnedvyyBat pobiTHMKIB MNTHOK BOAOK Ta CTBOPHOBATU
YMOBU 415 BiANOYMHKY B 3aTiIHEHUX Micuax. Mo-apyre, NnpauiBHUKW, SKi MalOTb KOHTAKT i3
necTtmunmpamm Ta MiHepanbHUMU gobpuBamun, NOBUHHI ByTn 3abe3nedeHi 3acobamu
iHOMBIAYaNIbHOrO 3aXUCTYy (pecnipaTopamMun, pyKaBMUAMN, 3aXNCHUMWN OKYyNsipaMun, CNeLonarom).
Lle 3HMXKYE pU3NK OTPYEHb i NoOAPa3HEHb WKipn. Po60oTK 3 xiMiYyHUMKN NpenapaTaMn HeobxiaHO
BMKOHYBaTW Jinlle y CNeuianbHO BigBeAeHUNI Yac, Npu BiACyTHOCTI CUBHOIO BiTPY, CYBOPO
DOTPUMYOHYNCh HOPM | pernaMeHTiB IX BUKOPUCTaHHSA. Mo-TpeTe, 3 MeTolo 3anobiraHHA po3BUTKY
npogecinHnX 3aXBOPIOBaHb CJig BMPOBaA)XXyBaTU CUCTEMATUYHI MeanyHi ornagn, ocobnmeo ons
NMpaLuiBHUKIB, AKi MOCTIMHO KOHTAKTYIOTb i3 WKIAAMBUMMK PE4OBUHAMMN. TaKUM YNHOM, FirieHa
npaui Npy BUPOLLYBaHHI KapTomnJi NoBUHHa 3abe3nevyyBaTu MiHiMi3aLil0o HEraTUBHOIO BMNAMBY
HaBKOJINLLHbLOIO Cepeno

@AI generated text detected: ChatGPT 5.3, : 65,32% id: 45

BULLLA Ta CTBOPEHHSA 6e3nedyHnx i KoMmpopTHUX YMOB ANa noaen. 61 binblicTe onepauin y
KapTonnapCTBi 34INCHIOETHCA i3 3aCTOCYBAaHHAM CiJlbCbKOrOCMOAAaPChbKOi TEXHIKU: TPAKTOPIB,
KapTonnecaausbHMUX MallnH, KyNbTUBATOPIB, 06NpUCKyBayiB, KapTonJiekonayis Towo. Lle
BYMara€ CyBOporo AOTPUMaHHS NpaBus TexHiku 6esneku. MNeplu 3a BCe, NpaLiBHUKK, SAKi
06CNyroByOTb TEXHIKY, MOBUHHI MPOXOAUTM BiAMNOBIAHY MiAFOTOBKY Ta iHCTPYKTax<. KepyBaHHSA
TpakTopaMu Ta iHWWMX MallMHaMN O03BOJISETLCSA nLe ocobam i3 BianoBigHOW0
KBanigikauieto. NMepen nodyatkoM poboTn HeObXiAHO MepeBipaATU TEXHIYHMIA CTaH obnagHaHHSA:
rajibMiBHY CUCTEMY, PYJIbOBE yMnpaBJliHHA, CApPaBHICTb CUrHasi3auil Ta oceiTneHHS. ig Yac
BMKOHAHHSA MoJibOBMX pobiT cnif yHnkaTy nepebyBaHHSA CTOPOHHIX 0Cib No6sn3y pyxommx
arperatiB, 0co611MBO Yy 30Hi Aii po6o4nx opraHiB. 3aBaHTa>XeHHA Ta PO3BaHTa)XeHHsS KapTonJi
MOBWHHI 34iACHIOBATUCS 3@ AOMNOMOIrol0 MexaHi3miB abo nig HarAsaoM KiflbKox NpaLuiBHUKIB Ans
3anobiraHHa TpaBMaM. OKpeMy yBary HeobxigHo npuainatu 6e3neui nig Yac poboTu 3
XiMiYHUMYK 0BnpucKyBaYamMu. Ix ekcnayaTalis A03BONEHa AVLLE MiCAS peTenbHOi Nepesipku
repMeTuUYHOCTi CUCTEMM Ta CNPaBHOCTI HAcOCiB. BaXknMBMM acneKkToM € AOTpu

MaHH$S NpaBua OOPOXKHLOrO PyXy Npu TPaHCNOPTYBaHHI BpoXKak. MallunHM Ta TpakKTopH, SKi
BUIKAKaOTb Ha AOPOrn 3arasibHOro KOPUCTYBaHHSA, MatoTb 6yTn obnagHaHi CBITNOBMMM
npunagamMu Ta nonepenXxyBasibHUMU 3HaKaMn. TakKUM YNHOM, TexHiKa 6e3nekun B KapTonnapcCTBi
cnpsiMoBaHa Ha 3anobiraHHA TpaBMaTU3MY, NiABULWEHHS HAAINHOCTI BUKOHAHHS pobiT i 3axmcT
nMpauiBHUKIB Big HeBe3neyHnX BUPOOHMNYUYMX PaKTOPIB. PU3MKN BUHUKHEHHS MOXKEX Y
KapTonAapCTBi 3yMOBJIEHI AK NPUPOAHNUMN haKTOpaMK, Tak i HeAOTPUMaHHAM NpaBui
eKkcnayaTauii TexHikn Ta 36epiraHHa npoaykuii. MNig Yac nonboBux pobiT icHye Hebe3neka
3aliMaHHA Bif iICKp TPaKTOPIB Ta iHWOI TexHiKKN. ToOMy arperaT NoBMHHI 6yTn obnagHaHi
iCKporacHukamu, a 3abopoHa Ha naniHHA B NoJli € 060B’A3KOBOIO HOPMOK. TaKOXX BapToO
nepeabadaTn 62 HasABHICTb NEPBNHHUX 3ac0obiB NOXKe)XoraciHHA (BOrHEeraCcHMKIB, EMHOCTEN i3
BOAOt0, NickoM). OcobnumBy Hebe3neky CTaHOBAATL Micua 36epiraHHa kapToni. CxoBuLla
NoBUHHI 6yTn obnagHaHi cnctemamm BeHTUNAUIT ans 3anobiraHHs camosirpiBaHHio 6ynbb Ta
YTBOPEHHIO rasiB, fKi MOXXyTb NPU3BECTM A0 3aropsaHHA. Baxnneo 3abe3nedynTun cnpaBHiCTb
€J1eKTPOMNPOBOAKWN, YHUKATWN NepeBaHTaXXeHHS eIeKTPoMepeXKi Ta BCTaHOB/OBATUN NLLE
BMbyxobe3neyHe ocCcBiT/IeHHA. TakoXX HeobxiaHO MPOBOANTU PErynsaApHi iIHCTPYKTaxi ans
npauiBHUKIB WOA0 NpaBua Ai y pa3si BAHNKHEHHS NOXXexXi. HaaBHICTb 4iTKO po3pobneHunx
njaHiB eBakyalii Ta NpoTuUnoXxe)xHoro obnagH
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aHHS € 3anopykKoto 6e3nevyHoro PyHKLioHyBaHHSA rocnogapcTBa. OTXXe, cMcTeMa MOKpaLLeHHS
ririeHV npaui, TexHikn 6e3nekn Ta NOXXeXXHOoi 6e3nekn NMpy BUPOLLYBaHHI KapTOMJli MOBMHHA
HOCUTU KOMMJIEKCHUI XapakKTep. BoHa BKOYaE 3ax04u WOA0 paLlioHasbHOI opraHizaLil
poboumnx npouecie, 3abesnedyeHHs NpaLiBHUKIB 3acobamm iHONBIAYaNbHOrO 3aXUCTY,
NigBULLLEHHS PiBHA NiArOTOBKM NepcoHasy, TEXHIYHOI CNPaBHOCTI MaLUMH Ta BNPOBaA>XXEeHHS
NPOTUMAOXEXHUX CUCTEM. BUCHOBKM [0 po3ainy | B po3gini BUBY4EHO nNpaBuiia 3 TEXHIKN
6e3nekun npu ekcnayaTauii KapTonaecan)xaJiku, Wwo obnagHaHa NPUCTPOEM AN
NpoTpytoBaHHS. MNigcymMoBaHo, WO Nif Yac BUCAOXYBAaHHS CilbCbKOrOCNOAAPCbKUX KYNbTYpP
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MUTaHHA 30epe>KeHHA OOBKINAA € OAHMM i3 KJIFOYOBMX aCMEKTIB CTa/IOr0 PO3BUTKY
arpoBUpobHMLTBA. 34iNCHEHO BAOCKOHAJIEHHS YMOB FiriEHW npaLi, 3aXof4iB 3 OXOPOHW Npaui Ta
NPoTUNOXeXXHOoI 6e3nekn nNig Yac BupoLLyBaHHSA kapToni. 63 3AFAJIbHI BUCHOBKN Y
TeopeTUYHOMY pPO3Aisi NpoBeAeHO aHaNi3 MeToAiB | 3acobiB NiAroTOBKM KapTomni A0 Nocaaku.
lMepepnnocagkoBa NigroToBka 6yabb € KAIOYOBUM €TanoM TEXHOJIOMYHOro npouecy
BUPOLLYYBAHHSA KapTOMJli, OCKi/IbKN BOHa CYTTEBO BIMJIMBAE Ha EHEPrit0 MPOPOCTaHHSA Bynbb, IXHIO
CTiNKicTb 00 XBOPO6 Ta chopMyBaHHSA ManbyTHLOI BPOXKaMHOCTI. [l04aTKOBO PO3risHYTO
OCHOBHi BUMOIrM KapTomJi A0 rPYyHTOBO-KNIMaTUYHMX YMOB. TakoXX MpoaHani3oBaHO pi3Hi
MeToAu 30iNCHEHHS Mocaaku KapToni. Bubip KoHKpeTHoro cnocoby nocagku BU3Ha4YaeTbCA
OOCTYMHOI TEXHIKOI, MOLLEI0 AiNIIHKU Ta cneundiko rpyHToBO- KAiMaTUYHUX YMOB. B
TEXHOJI0riYHOMY po34iNi NMPOBEAEHO aHasli3 TEXHOJONiYHNX 3acobiB A8 NPOTPYHOBAHHA
KapTonni nepen ii Bucagkotw. O6rpyHTOBaHO 3aCTOCYBaHHS arperaTiB AJ1g MexaHi3oBaHoi
nocajkun kapTonii. Po3pobseHo TEXHONOriYHY KapTy BUPOLLYBAaHHSA KapToni, LWo
CUCTEeMaTU3YE BCi eTanum arpoTEXHIYHOro npouecy. B po3paxyHKOBO-KOHCTPYKTUBHOMY pO34ii
06brpyHTOBaHO 06rpyHTOBaHO BAOCKOHAJIEHHS KOHCTPYKLUIi KapTonae

CaAnNbHOro arperaTy iHTerpoBaHUM NPOTPYHOBalbHUM MoAy/leM. BnpoBaa>XeHHS
iHTEerpoBaHOro Moayas A03BOJIAE CKOPOTUTU TEXHOJIOriYHI onepauii Ha NMoni, 3HN3NTN
TPYAOBMTPATU Ta NiABULWNTY NPOAYKTMUBHICTb poboTK arperaduii, WO € BaXKJIMBUM YNHHUKOM A5
iIHTeHCUQiKaLuii BUpobHULTBa KapToni. Y po3aisi 0XOpoHM npali NpoBeAeHO aHani3 npaBul
TexHikn 6e3nekun nig 4ac poboTu 3 KapTonsecan KasiKow, OCHaLLEeHO NPUCTPOEM ANA
npoTpytoBaHHA 6ynbb. 3pobs1eHO BUCHOBOK, L0 OXOPOHa HaBKOJIMLLIHbLOIO cepenoBuila nig vac
BUCaO)KYBaHHS CilbCbKOrOCNOAapCbKUX KYbTYP € OAHUM i3 MPIOPUTETHUX YNHHUNKIB CTaNI0ro
PO3BUTKY arpapHoro BupobHmnuTBa. Takoxx 6ynm po3rnsHyTi Ta BLOCKOHAsIEHI YMOBMU TirieHn
npakLi, 3axo4mn 3 0XOPOHW NpaLi Ta NPOTUNOXKEXHOI 6e3nekn Nig Yac BUPOLLYBaHHSA KapToni. 64
CMNCOK BUKOPUCTAHOI NNITEPATYPU 1. F'ypToBui B. M., Boiko B. O. OCHOBW ar poHOMii:
BupowyBaHHA KapTonai. Xapkis: ®oniaHT, 2017. 320 c. 2. TumowleHKo A. B. OpraHidyHe
KapTonnapcTBo: CyyacHi meToam BupollyBaHHsA 6e3 ximii. JIbBiB: BugaBHu4uin gim
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B. LLlaTpoB. ArpapHa TexHika Ta obnagHaHHSA

1(6), 2019. C. 30-33. 9. Nawak C. C. YooCKoHasieHHA NpoLuecy MexaHisaulii 3aXucTy Kaptonani
BiJ WKiOHUKIB 3 po3p0obKOoIo NpncTOCyBaHHA Ana 36upaHHsA KOopaAcbKnMX Xykis B. M. Onekciok.
TepHoninb : TEPHONINbCbKUA HaLiOHaJIbHUA TEXHIYHUI YHIBEpCUTET iMeHi IBaHa Myntos, 2025. 64
C. 10. HaropHuin O. B. YooCKOHaneHHa KapTonjaecan)Xajiku 3 po3pobko cnctemu
npoTpytoBaHHA Bynbb 3aHyptoBaHHAM M. 4. CTawkiB. TepHoNinb : 65 TepHOMiNbCbKUA
HaLiOHaNbHUIN TEXHIYHNI YHiBEpCUTET iMmeHi IBaHa Myntos, 2025. 67 c. 11. babin A. B. MNMpobnemu
Ta NepcrnekTUBN PO3BUTKY KapTonaapcTBa B YKpaiHi / AHOpin BacnnboBudy babin, I. B.
Fonoseubkun, M. B. FlepacnMoBnY. AKTyaslbHi 3agadi Cy4aCHUX TexHonorin, 24-25 nuctonaaa
2021 poky. T. : ®OI1 ManaHuusa B. A., 2021. Tom |. C. 25-26. 12. Xeni3HAK A. |. YOOCKOHaNeHHS
TexHoorii cafiHHSA KapTonai 3 po3pobKoto cucTeMn BUCaa)xyBaHHs ManorabaputHoi
KapTonfaecagxxanku. M. 4. CTawkiB. TepHOMiab : TEPHONINbCbKMNIN HaLiOHaNbHUA TEXHIYHNIA
yHiBepcuTeT iMeHi IBaHa lMyniona, 2024, 52 c. 13. TakTaeB b. A., ®ypaura M. M., Ocunyyk A. A.
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