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

«JIYTAHCbKU HALIOHANBHUW YHIBEPCUTET IMEHI TAPACA LLEBYEHKA»

®AKYJITET TEXHOJIOT I TA IHOOPMALINHNAX CUCTEM KA®EPA NMPODECINHOI OCBITU
PECTOPAHHOIO | TYPUCTUYHOI O BI3HECY FOJIOBALLIEEHKO KOCTAHTUH HOPINOBUY
KOHCTPYKTOPCbKE OBI'PYHTYBAHHSA KAPTOMJIEKOMAYA 019 3ACTOCYBAHHSA 3
MAJIOFABAPUTHUMU TPAKTOPAMU KeanidikauinHa poboTa 3a cneuianbHicTio 015.37

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

OCBiITHbO-NpoeciiHa nporpama

u 3HanpeHo nocunaHb: 0,01% id: 3
«ArpapHe BUpobHMLTBO, NepepobKa CislbCbKOrocnoaapCbKoi NPOAYKLUIi Ta Xap4oBi TEXHONOrii»

OcobucTunni nignuc - K. FO. N'onoBauweHko HayKoBUin KepiBHUK -

K.T.H., goueHT, O. O. PeBgKiHa (nignuc) (mocaga, HayKoBUi CTYMiHb, HAYKOBE 3BaHH4, iHiLiann,
npizsue) 3as. kadenpwn - K.M.H., goueHT, B. B. bypayH_ (nianwuc) (nocapa,
HaYKOBUW CTYMNiHb, HAYKOBE 3BaHH4, iHiuianan, npizsuie) JlybHmn - 2026 MIHICTEPCTBO OCBITHU |
HAYKW YKPATHW OEPXKABHUIA 3AKNIAL

84 3Hanaero nocunats: 0,01% id: 4
«JIYTAHCbKUIM HALIOHANBbHWWA YHIBEPCUTET 2 IMEHI TAPACA LLEBYEHKA»

®AKYJIBTET TEXHOJIOT I TA IHOOPMALINHNAX CUCTEM KA®ELPA NMPODECINHOI OCBITU
PECTOPAHHOIO | TYPUCTUYHOI O BIBHECY 3aTtBepaxyto: [lekaH aKynbTeTy TEXHOJIOrIN Ta
iHOpPMaLiNHNX CUCTEM MorunbHuin I.A. IHAMBIAYyanbHWUI NnaH 3006yBadva BULLOT
OCBITW LWOA0 BUKOHAHHA KBasidikaLlinnHoi poboTn 1. NonoBaweHKo KocTaHTUH HOpinosuy
(npisBuwe, im’q, No 6aTbkoBi 3a06yBaYva) 2. PakynbTeT TEXHOMOrIN Ta iIHPOPMaLLIMHUX CUCTEM 3.
CneuianbHicTb

u 3HanpeHo nocunaHb: 0,01% id: 5

«lpodhecinHa ocBiTa. ArpapHe BUpobHULTBO, NepepobKa CiNbCbKOrocnogapcbKoi NpoayKLii Ta
Xap4yoBi TEXHOMAOTIi»

4. Kachegpa npodecinHoi oCBiTN pecTopaHHOro i TypucTmnyHoro 6isHecy 5. HaykoBun KepiBHUK
PeBsikiHa Onbra OnekcaHApiBHa, K.T.H., AOUEHT (npi3suue, im’'a, No 6aTbKOBi, HAYKOBUNA
CTynNiHb, BYeHe 3BaHHA) 6. TemMa KBasidikauinHol poboTn KOHCTpyKTOpCbKe 06rpyHTYBaHHS
KapTonJjiekonaya Ass 3aCToCyBaHHs 3 ManorabapntHUMu TpakTopamm 7. TepMiH NnogaHHSA
poboTu Ha Kacdhenpy 08.05.2026 p. BiamiTka TepMiH \: 3axoam Npo BUKOHAHHSA BUKOHAHHS 1.
Bunbip Temu kBanigikauinHoi poboTun, BuB4eHHA 10.10.2025 HayKoBOI NniTepaTypun, 3aTBEPOKEHHS
TEMU N KepiBHUKa. 2. Po3pobka nnaHy poboTu, BusHayeHHA meTn, 14.11.2025 3aBoaHb, 06'eKTy,
npegmMeTy, MeToaiB gocnig>eHHs. 3. PoboTa Hag TeopeTUYHOoK YacTuHoto 05.12.2025
kBanichikauinHoi poboTn, aHani3 nitepaTypHux gxxepen. 4. NMNofaHHA TEOPETUYHOI YHaCTUHN
kBanigikauinHoi 19.12.2025 poboTn AN NepLioro YNTaHHS HayKOBUM KEPIBHUKOM. 3 5.
YCyHeHHS 3ayBaXkeHb, ypaxyBaHHA 16.01.2026 pekoMeHaL i HAyKOBOIro KepiBHMKa, NoAaHHS
TEeopeTUYHOI YaCTMHUN KBasiikauinHoi poboTn Ha Apyre YnTaHHA. 6. Po3pobka TeXHOOriyHOoI i
KOHCTPYKTOPCbKOi 30.01.2026 4yacTuH poboTun. MNMoeTanHun aHaniz Ta 06roBopeHHs pe3ynbTaTiB
nocnigHoi poboTn. 7. NogaHHA NepLloro BapiaHTa AocnigHoi YacTtuHu 20.02.2026
KBanigikauinHoi poboTn Ha NepeBipKY HAaYKOBOMY KepiBHUKOBI. 8. YpaxyBaHHS pekoMeHaaLlin
HaykoBoro 06.03.2026 kepiBHuKa, 36aradeHHsa poboTn 4OAATKOBUMU AOCAIAXKEHHAMN,
NpoBeOeHMMN Nif YaC NPaKTUKK, NiAroToBKa BapiaHTa poboTn A0 nonepenHboro 3axXucTy
poboTn Ha Kadeapi. 9. NonepeaHin 3axuct poboTn Ha Kadeapi. 20.03.2026 10. [loonpaLtoBaHHSA
kBanicikauinHoi poboTtn 3 03.04.2026 ypaxyBaHHAM peKoMeHAalin nicasa nonepeaHbLoro
3axucTy poboTun Ha Kadenpi. 11. NMoaaHHS KBanidikauinHoi poboTn HaykoBoMy 17.04.2026
KepiBHMKOBI Ta peLUeH3eHTOBI Ha NiArOTOBKY BiAryKy 1 peueHsii. 12. NogaHHA Ha Kadenpy
oCTaTo4YHOro BapiaHTa 08.05.2026 kBanicikauinHoi poboTn, NiANNCaHOr0 BUMYCKHUKOM,
HayKOBUM KEPIBHUKOM i peueH3eHToM. 3006yBay BMLLOI OCBITH NonosaweHko K. 0. (
nignuc ) (Npiseuile Ta iHibiann) KepiBHUK poboTun PeBsakiHa O. O. ( nignuc )
(npi3uwe Ta iHiuiann) 4 PEQEPAT KeanidikauinHa poboTa Ha TeMy:
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B 3HanneHo nocmnaHb: 0,01% id: 6
«KOHCTPYKTOpPCbKe 0OrpYHTYBaHHA KapTOrnJieKkomnaya AJis 3aCTOCYBaHHSA 3 MaJlorabapuTHUMMN
TpakTopaMmu»

BMKOHaHa Ha 65 cTopiHKax NOSACHIOBa/IbHOI 3aMNCKK 3 BUKOPUCTaHHAM 20 niTepaTypHUX
nxepen. Y poboTi po3rasiHyTO NUTaHHSA: [| OCHOBHI TUMW KapTonJiekonayis; [| npoBeaeHo
TexXHiYyHe 0brpyHTYBaHHSA KOHCTPYKTUBHUX NMOKa3HUKIB BOOCKOHANEHHS leMeLla
KapTonJjekonaya; || po3pobseHO KOHCTPYKLiO Konaya, Npu3Ha4YeHoro Ans arperaTyBaHHA 3
MasiorabapuUTHO CiflIbCbKOroCnoAapChbKO TEXHIKOM; [| BUKOHAHO PO3PaxXyHKN MiLHICHUX
XapaKTEPUCTUK OKPEMUX €NIEMEHTIB NieMella. PO3BUTOK hepMepCbKnX Ta NpucaanbHmx
roCrnoAapCTB 3YMOBJIOE 3pOCTaHHA NoTpebu y NpocTux, HaZIiMHUX | 4OCTYMNMHUX 3acobax
MexaHi3aLii TPyAOMICTKMX CilbCbKOroCcnoaapcbknx npouecis. OAHi€ 3 HanbinbL 3aTpaTHUX 3a
BUTpaTaMu npali onepauin y BupoLlyBaHHI KapToni € ii 3bupaHHA, 0cobamBo B yMOBax
BUKOPUCTaHHA ManorabapnTHOI TEXHIKMN.

@AI generated text detected: ChatGPT 5.3, : 60,04% id: 7

3acTocyBaHHS KapTornJiekonayiB y arperaTi 3 ManorabapuTHUMN TpakTopaMn A€ 3MOry
iICTOTHO 3HM3UTK Pi3NYHE HaBaHTaXXEHHSA, CKOPOTUTU CTPOKM BUKOHAHHSA pPobiT Ta NigBMLWLNTY
NMPOOYKTUBHICTb MpaLi. Y 3B'A3KYy 3 LM aKTyaJIbHUM € KOHCTPYKTOPCbKE 0B6rpyHTYyBaHHS
KapTornaekonaya, NpMcToCOBaHOro Ao poboTn 3 ManorabapnTHUMN TpakTopamu, 3
ypaxyBaHHSAM X MOTY>XXHOCTI, TATOBMX MOXXJINBOCTEN Ta YMOB eKcrlyaTaLiii.

Po3pobneHHsa Takoi MallMHK cNpuATUME NiABULLLEHHIO PiBHA MeXaHi3auii 36upaHHS kapToni B
MaJInX rocnofapcTBax Ta NOJMNWEHHI0 eKOHOMIYHMX MOKa3HUKIB BUpOobHMLTBa. Knto4yoBi cnosa:
KapTonJekonay, TEXHOJIOMNYHUA NPoLUeC BUKONYBaHHSA KapToni, arperaTt ans obpobiTky rpyHTy.

NG ] 1 (o = T 1 N PP 6
PO3OUT I TEOPETUIHHU. ...ttt ettt e e e e e e e e e e 7 1.1 TexHOoNnoriyHi
nigxonon 0o BUKOMYyBaHHA Ta 30MpaHHA KapTOMi c.cceevvnneennneen. 7 1.2 Knacugpikauia Ta Tunun
KAPTOMIEKOMAUIB tvuivuiiteiieeeneeineeieeeseennaeneenneennaes 13 1.3 Buau nigkonyBasabHUX poboymx
OpraHiB KapTOMIEKOMNaYiB ......coceueenennennnns 19 BucHOBKM 00 po3ainy

........................................................................................ 26 PO3J1 || TEXHOJIOTIYHWIA
............................................................................ 27 2.1. Po3rnapg Ta ouiHKa KOHCTPYKTUBHUX
ocobnmBocTen 0AHOPAAKOBUX KapTonJjeKornayis
................................................................................................. 27 2.2 TexHiyHe obrpyHTyBaHHS
FOJIOBHUX KOHCTPYKTUBHUX MOKa3HUKIB BAOCKOHANIEHHS SlIeMella KapTonsiekonaya
.......................................................... 32 2.3 Po3paxyHOK NPOAYKTUBHOCTI i OCHOBHMX NapaMeTpiB

................................................................................................................ 36 BUCHOBKM 00 po34iny
N 38 PO34I)1 Il PO3PAXYHKOBO-
KOHCTPYKTUBHUN ... 39 3.1 Po3pobKa KOHCTPYKLIii Konaya ans
MasiorabapuUTHOI CiNbCbKOMOCMOAAPCHKOT TEXHIKM ..uiiiuiiiiiieiiieeetieaeti e e et e et e et e e eaa e e era e e eannens
39 3.2 O6r'pyHTYyBaHHS OCHOBHUX NapaMeTpiB Nigkony4nx poboymx opraHie .... 41 3.3

Po3paxyHKU MIiLHICHUX XapaKTepUCTUK OKPEMUX eIeMEeHTIB NemMella. ....... 46 BncHoOBKK 00
POBLITTY Il oo 51 PO341N1 |V OXOPOHA MPALI
............................................................................ 52 4.1 3axoamn 6e3neku npu 36mpaHHi KapToni
YOOCKOHaJ/IEHUM KOMAYeM ............ 52 4.2 3aranbHi NnpaBuna 6e3nekn nNpu ekcnayaTauii

MPUYINHNX Ta HaYiMHMX CiIbCbKOroCnoAapCbKMX MalLWH
.......................................................................... 56 4.3 MNoTeHUIiNnHi pu3nKn Ta WKignuei chakTopm
nig 4ac mexaHizoBaHoro obpobiTky KapTonsi Ta MeToam ix 3anobiraHHS
.................................................. 59 BucHoBKKu oo po3giny |
..................................................................................... 61 3ArA1IbHI BNICHOBKW
...................................................................................... 62 CMNCOK BUKOPUCTAHOI JIITEPATYPIU
...................................................... 63 6 BCTYMN Cy4acHe CiflbCbKe rocrnofapcTBo HE MOXe
e(heKTUBHO pPO3BMBATUCA BE3 LWMPOKOro BANPOBaAKEHHS MeXaHi3aLii TEXHONOriYHUX NPOoLECiB.
OOHMM i3 HaBa)X/INBILLMX €TarniB BUPOLLYBaHHSA KapTorJi € ii 3bnpaHHS, Wo BMMarae 3Ha4YHnx
BUTpAT PYyYHOI Npaui. BuKopncTtaHHsa cneuianisoBaHMX MallWMH ANA BUKOMNYBaHHA Ta Nignomy
6ynb6 003BONSE HE TiNbKN NIABULLIMTU NPOAYKTUBHICTb MpaLi, ane n 3MeHLWWUTN BTPaTN BPoOXKato
Ta MOKPALLMTUN NOro AKicTb. OCOBAMBO aKTyalbHUM € CTBOPEHHSA TEXHIYHMX 3acobiB,
NPUCTOCOBaHUX ans poboTn 3 ManorabapnTHUMU TPaKTOPaMMU.

@AI generated text detected: ChatGPT 5.3, : 64,58% id: 8
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TaKi TpAaKTOpW LLNPOKO BUKOPUCTOBYIOTLCH Y HEBEJIMKNX (hepMepCbKX rocnoapcTBax Ta Ha
npucaanbHux pinsHKax, 4e 3aCTOCYBaHHA BEIMKUX MALLMH EKOHOMIYHO He BUNpaBAaHe Ta
TEXHOJIOFiYHO obMexxeHe. OfHakK BiNbLUIiCTh iICHYIYMX KapTOoMnJieKkonayiB po3paxoBaHi Ha
MOTY>XHi TPAKTOPMW, LLO YCKAAAHIOE iX BUKOPUCTAHHSA B YMOBax 0OMeXXeHOT MOTYXXHOCTI Ta
KOMMNAKTHOCTI Manux arperaTiB. KOHCTpYKTOpPCbKe 06rpyHTYBaHHSA KapTornJjeKkonada Ans
MasiorabapuMTHUX TpaKTopiB Nepenbavae He nLLe BU3SHAYEHHSA OMTUMAJIbHUX PO3MIpIB i
napameTpiB poboynx opraHis, a n 3abesneyeHHs HaAINHOCTI, MPOCTOTU eKcnJyaTaulii Ta
[OCTYMHOCTI Yy BUPOOHMLTBI. Y npoueci Aocnig»XeHHS BaXk/IMBe 3HAaYeHHSA Ma€ aHani3 iCHY4YmX
KOHCTPYKLLi, BUSABNEHHS IXHiX NepeBar Ta HeA0iKiB, @ TAaKOXX BU3HAYEHHSA TEXHIYHUX pilleHb,
L0 O03BOMIATL afanTyBaTU MaLlUMHY 00 KOHKPETHUX yMOB poboTn. Takum YNHOM, METOLO
AaHoi poboTn € po3pobka KOHCTPYKLIT KapTonJekonaya, NpMAaTHOro Ass 3aCTOCyBaHHS 3
ManorabapuTHUMKN TpaKTOpaMu, LLIO A03BOJIAE NiABULWNTN €DEKTUBHICTbL nMpouecy 36upaHHS
KapTorui Ta 3abe3ne4ynTn 36epexeHHsa BpoXKato. Pe3yibTaTn JOC/iOXEHHSA MOXYTb ByTn
BUKOPUCTaHI AK y Mannx pepMepCbKUX rocnofapcTBax, Tak i y BUPOOHUYMX
Ci/IbCbKOroCNoOAapCbKUX NiANPUEMCTBAX, 3aLlikaBJEHMNX Y MOAEPHI3aLii CBOIX MexaHi3o0BaHUX
cuctem 36bupaHHa kapTonai. 7 PO3 411 TEOPETUYHWW 1.1 TexHoNOriyHi nigxoam o
BUKOMyBaHHSA Ta 36npaHHa KapTonai 36upaHHa KapTonai nepenbadyae BUKOHAHHA HU3KK
OCHOBHUX ornepaLlin, fKi 3anexaTb Bif piBHA MexaHi3auii npouecy. [Jo HAX HaflexXaTb
BUKOMyBaHHA 6ynbb i3 FpyHTY, IXHE OYULLEHHS BiA 3eMi Ta 6aannng, BUAaseHHA 3aJNLLKiB
POC/INH, KAMEHIB i OMILLOK, @ TaKOXX 3aBaHTa)XeHHsI KapTonJi Yy KOHTenHepn abo TPaHCMOPTHI
3acobu. [1o4aTKOBO MOXXYTb MPOBOAMTUCA NOMNEpPEenHE OYNLLLEHHS BOPOXY Ta COPTyBaHHA Bynbb
3a po3MipomM.

Y pa3i 36opy KapTomnJi 3a NOBIJIbHOIO PO3BUTKY JIMCTOBOI YaCTUHW CAig BuganuTtn bagnnns
nepes OCHOBHUMMW TEXHOJIOMNYHUMK onepauigMmin. Lle MoXKHa 34iINCHUTU 9K MexXaHiYHUMU, TaK i
XiMiYHUMN MeTogaMK, WO CNPUATUME NiABULLEHHIO ePeKTMBHOCTI poboTn MalLnH Ta NoONerwnTb
poboTy npauiBHUKIB, AKi 36upatoTb Bynbbun Micasa Npoxon)XeHHa KapTonsaekonayis. ICHYOTb Tpw
OCHOBHi MeToaW 360py KapToni: [| BUKONyBaHHA Bynbb 3a 4ONOMOroto KapTomnJeKonayis i3 iXHiM
3aJIMLLIEHHAM Ha MOBEPXHIi nons, nicasa yoro 6ynsbu 36umpatoTb BPpyYHY MpauiBHUKNY;
BUKOPUCTaHHSA KapTone3bupasnbHMUX MaLUWH i3 pobo4ynMn cTonamm, Ae npauiBHUKKM BigbupatoTb
i MakyTb 6ynbbu BpyyHYy; [| 36MpaHHA KapTonJi 3a AOMOMOIol KapTOMasSHUX KOMBalHIB, aKi
BUKOHYIOTb YBECb NpoLec MmexaHizoBaHo. MNpn meTogi npsAMoro 36mpaHHsa KapTono 36upatoTb
6e3nocepenHbLO 3a gonomoroto koMmbanHis. Po3ainbHe (ABotasHe) kombaliHoBe 36MpaHHS
nepeabadae cnovyaTky OpPMyBaHHS BaJIKiB Ha MOJli 3a 4OMOMOIOK0 KapTOoMnJiIeKonayis, a MOTIM TX
36ip kombanHamMmn. KombiHOBaHMIM cNocib 36MpaHHs - Le MeTo Npu SKOMY BUKOPUCTOBYIOTLCSH
pi3Hi Nnpurnomn 36opy KapTonai B ogHOMY npotleci. Lleih meTon 30e6inblioro 8 3aCTOCOBYETLCA Ha
Nerknx rpyHTax i 4O3BOJISE 3HAYHO NiABULLMTN NPOAYKTUBHICTb KapTonae3bupanbHUX
kombanHiB. BCi ui meToam nepenbadatoTb pisHi nigxoam oo 36opy KapTonsi, 3 ypaxyBaHHAM
pPiBHS MeXxaHi3alii, HagBHOCTI pobo4oi cnnam Ta ehekTMBHOCTI Npouecy (Tabn. 1.1). Tabauuysa 1.1
MeToaun Ta TexHosorii 36upaHHa KapTonni Metoa CyTHICTb MeToAy 3afisHa TexHika Nepesaru
Heponikn 36upanHHsa Bucoka MoTpebye KapTonaio NpoayKTUBHICTb; PiBHOro Noss n BubupatoTs i3
MiHiManbHi BUCOKOI AKOCTI MpsamMe rpyHTy Ta Bigpa3ly KapTonnesbupanbHi BUTpaTh Yacy;
NiAroToBKM 36MpaHHA 3aBaHTaXKYOTb Y KOMOaNHN. MeHLUe NPOXOAiIB FPYHTY; pu3uK ByHkep
koMmbalHa 3a TeXHIKW Mo NOLIKOAXKEHHS 0AuH nNpoxia. nosto. 6ynsb. MeHwe CriovyaTky
36inblUEeHHS NOWKOAXKEHb (DOPMYIOTb BasiIKM KinbKOCTi 6ynbb; kapTonai npoxoAis Po3aifibHe
KapTonnekonayi MOXXJIMBICTb KapTonJiekonadyaMu, TEXHIKW; (ABodasHe) Ta KapTonaelbupasbHi
36upaHH4 3a a nicnd 6inbwi 36npaHHA KOMBaNHN. BaXKKMX YMOB; NigB'A/t0BaHHA BUTPATH Kpalle
niabuparoTb NANbLHOrO N MPOCUXaHHA KoMBalHaMK. Yacy. KapTonsi. MTHy4YKicTb CKnagHiwa
TexHosorii; [oegHYOTb OKpeEMI opraHisauis Pi3Hi BUAWM MOXXAMBICTb onepauii 3 pi3HUX npouecy;
KombiHoBaHWI KapTonaekonayis, aganTauii 4O MeToAiB 3anexHo Big noTpeba y cnocib
nigbupadis, piaHUX yMoB YMOB nons i 6a>kaHoi 6inbLiin KoMbalHiB. NoONA; AKOCTi 30MpaHHS.
KiIbKOCTi 3MEHLUEHHA TexHikn. BTpaT. MNpn ubomy cnocobi kKapTonaekonay-Bankoykaagad
BUKOMYE ABa PAAKWN KapTonJi, 4aCTKOBO o4umLLy€e 6ynbbu Big FpyHTY Ta POCIUHHUX PELUTOK i
dOpPMYE BaNIOK MixXK cycigHiMu paakamun. KaptonnesbupanbHnin kKombaiH, WO pyXa€eTbCA 3a
KonayeM, NigKonye 3anuvweHi pagku, nigbnpae mMi>k HAMN BanoOK, AOOYNLLAE NOro i 3aBaHTaXKYyE
6ynbbu y TpaHCcnopTHi 3acobu. TakuM YMHOM, 3a OAMH Npoxia 0bpobnatoTecs 6ynbbu 3 HOTUPLOX
pPAOKIB, WO MigBMNLYE NPOAYKTUBHICTL. NMpoTe kKoMbiHOBaHU MeTod e(heKTUBHUIA NuLle Togi,
Konn koMbaiH cTabinbHO NpaLutoe Npu NPsAMoMy KoMBanHyBaHHI. 9 Po34inbHUA MeToh AOUiINbHO
3aCTOCOBYBaTM 3a YMOB NiABNLLEHOT BOJIOrOCTi.

(&) Al generated text detected: ChatGPT 5.3, : 60,89% id: 9
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KapTonnekonay nigHiMae 6ynbbu 3 rpyHTY, YHaCTKOBO OYMLLYE iX Big 3eMni Ta GOpMYy€E BaoK.
Basiok Mo>xe cknagatucs 3 ABox abo, iHKOAW, HOTUPLOX PAOKIB BUKOMAHOI KapTonJii. Y Basikax
6ynbbn nigcuxatoTb | NPOXOAATL NPOLEC CBITNOBOro 3arapTyBaHHA. licnsa Lboro
KapTonnesbupanbHNin KombanH nigbupae 6ynbbu 3 Banka, 0CTAaTOYHO OYULLAE TX | 3aBaHTa)XYE
y TPaHCNOPTHi 3acobu. NMoBHa MexaHi3auisa 36opy KapTonJi 403BONISE BUKOHYBATU BCi onepaLii
BUKOMyBaHHSA 6ynb0, po3aineHHsA BOPOXY Ta 3aBaHTaKyBaJibHO-pO3BaHTaXKyBalbHi poboTu -
6e3 py4Hoi npaui. HancknagHiwmM i HanBa>kIMBILLIMM €TarnoM € PO3A4iJIEHHS BOPOXY, LLO
nonsra€ y BuaaneHHi apibHnx rpynok rpyHTy, 6agunna ta byp’aHis. Cepep ycCix AOMILLOK
0C06/IMBO CKNIaAHO BiJOKPEMIIIOIOTLCA KaMiHHS Ta FPYAKU FPYHTY. Y CyYaCcHUX
KapTonnesbupanbHMX MallMHaX LUMPOKO 3aCTOCOBYETLCA METOA cenapaLii, AKUA FPYHTYETbCH
Ha Pi3HULUI MexaHiYHMX BnacTneocTen bynbb KapTonai Ta rpyaok rpyHTy. Llen meTon
nepenbaya€: po3niNeHHSA 3a FTEOMETPUYHUMU PO3MipaMu; PO3LiNEeHHS 3 ypaxyBaHHAM dhopMu
06’ekTiB abo KoediLieHTa IX KOYEHHS NO PpoboYMX OpraHax MalUUHW; PO3A4iSIeHHS Ha OCHOBI
BiAIMIHHOCTEN BNaCTUBOCTEN NOBEPXHi, HanNnpuknag, pi3HnLI KoedilieHTa TepTa KoB3aHHSA. Bubip
KOHKpeTHOro cnocoby mMmexaHi3auii BA3HAa4YaETbCA YMOBaMUM rOCMo4apCcTBa: TUMNOM i BOMOFICTIO
rPYHTY Nig Yac 36MpaHHSA, po3MipoM i penbedoM NosiB, HAABHICTIO KaMiHHS, NJIOLLEl0 NOCIBIB,
BPOXXAMHICTIO KapTonai Ta iHW1MKY hakTopaMu.

MexaHi3oBaHe 36MpaHHS KapTonai kombanHaMn AOLUISILHO 3aCTOCOBYBATM Ha MONAX i3 N1erkMmm
Ta cepenHiMn rpyHTaMu, siki 3abe3nevyoTb BUCOKY BPOXKANHICTb Bynbb, To4i AK pOTOpPHI
KapTonjaekonayi 6inbw epeKTUBHI Ha HEBENMKUX LiNAHKAX i3 Mepe3B0JIOXKEHMM FPYHTOM. 3a
CNocoboM BUKOHAHHSA TEXHOJIOMYHOrO NPOLLECY BUKOMYBaHHSA KOPEHEMN0A4iB, MallnHN ANg
36MpaHHS KapTonai NoAiNAlTb Ha ABa OCHOBHI Tunu: 10 [| komadvi (puc. 1.1, a) nigkonytoTb
KapTonAsaHUN NAacT NacMBHO, NOPYLUYIOYN 3B A30K KYLLIB i3 FPYHTOM Ta 4aCTKOBO BUBOOSAYMU
6ynbbu Ha noBepxHto. Micns nigkonyBaHHA BpyYHY Migbupatn 6ynbbn 0oBOANTLCS 3 3aTpaTamMm
npaui 6ansbko 190-250 ntog.-rog./ra. Mpu ubomy BTpaTn 6ynbb y rpyHTi caraioTs npnbamsHo
30%. [| poTopHi KapTonnekonayi (puc. 1.1, 6) oAHOYaCHO PO3KOMYyThb i po3cunatoTb BynbLbu Ta
I'PYHT i3 psaka Ha 6ivyHy BiacTaHb A0 3,5 M Big ocCi pyxy MawmnHu. Mig yac poboTn nemiw Konaya
po3pi3ae rPYHTOBUN Wap, a Npy BUXoAi FPYHT PYNHYETbLCA | PO3KNOAETLCA POTOPOM MO NOBEPXHi
nons y surnagi rpebiHok. Puc. 1.1. CxeMaTn4yHe 306pa>keHHS OCHOBHUX TUMIB MalUWH N5
36upaHHA KopeHenao4iB KapTomnJi: a - NeMilHi Konadi; 6 - poTOpHi Konadyi; B - MPoCitoBaibHi
KapTonJjekonayi; r - kKapTonjekonayi 3 NpudinHUMmM nepebipHUMN CTONaMK; O - KapTonjekonadi-
BaJZIKOyKJ/agadi; € - kombanHn ong 36upaHHs kaptonnai. 11 Y pe3ynbTaTi Npoxoay MallnHK
YTBOPIOETLCA CMYyra wnpuHoto 1,5-3 M, ge 3ocepepnxeHa 6inbwictb 6ynub. Ong nigbopy KapTonni
opraHi3oBytoTb bpuragy 3 13- 18 ocib, posnoginatoum pobiTHUKIB Tak, Wo6 KoxxeH 0bpobnss
OINAHKY 0OBXXMHOW 15-25 M. KapTonsiekonadi 3 akTuBHUM pobo4mm opraHoM rnpociBaro4oro Tuny
(pnc. 1.1, B) nigKonyTb PAAKN KapTonJi Ta NepemillyoTb BUKONaHy Macy Ha pobodi opraHum
Ona noganbloi cenapauii. 34ebinbLoro BUKOPUCTOBYIOTh Cenapytodi MexaHi3aMn ABOX OCHOBHUX
BUAiB: NpyTKOBiI enesaTopu (KapTonaekonayi TEK-2, KTH-2, KTH-2B) Ta Konadi-rpoxotu
(kapTonnekonadi KIr-2 i KBH-2M). BigibpaHuii wap rpyHTYy pa3oM i3 poc/MHaMmn KapToni
NOTpanJs€ Ha COPTyBaJibHU eneBaTop, A€ IPYHT MPOCIIETLCA Yepes WiIMHN MiXX NpyTKaMu, a
3anuwkm 6yneb, INCTA Ta rPpyaKu FpyHTY BUBOAATLCS i3 3a4HbOT YHaCTUHMN MAaLLUHN Ha MOBEPXHIO
rnong. Micng uboro 6ynbbum 36mMpatoTb BpyyYHY NpauiBHUKK. Y Binbll CKAagHUX yMOBax
KapTonaekonayi MoXXyTb byTu obnagHaHi NOCAiAOBHMMKY yCTaHOBKaMu ABOX- abo
TPbOXCTPUXKHEBMX €N1€BATOPIB Ta [OOATKOBMUMMK €/leMEHTaMU, TaKUMK K buna i po3aintoBasibHi
pewiTkn. KapTonnekonadi 3 npuydinHummn nepebopHnmun ctonamm (puc. 1.1, r) 403BONSAIOTb
OTPMMATUN AKICHY KapTOMJtO 3aBASAKN PYHYHOMY COPTYBaHHIO 6ynbb pobiTHMKaMu Ta ix
rMnoaajibLLOMy TapyBaHHIO B MilLKK abo KOLWMKK 3a 4OMNOMOIro crneuiajlbHUX NPUCTPOIB.
OCHOBHOIO NepeBaro TakMx MalUMH NOPIBHAHO 3i 3BUYaMHMMUN € noJsierweHHs npaui pobiTHUKIB,
a B MOPIiBHAHHI 3 KapTonne3bupanbHUMN KoOMbBaliHaMN - 3MEHLLIEHHS NOLIKOOXXeHHS 6y nbo.
MpwdyinHi nepebopHi cTonm ocobnmBo eheKTMBHI Npu 360pi KapTonai, NpU3HaYvYeHoi AN NocanKu,
a TaKoXX paHHbOI KapToni. BTiM, IX BAKOPUCTaHHA MOXXJ/INBE INLLE 3@ JIerKNX yMOB.
3aCcToCyBaHHSA TakKUX CTOJIIB A03BOJISE CKOPOTUTM BUTPaTK Npaui Ha 20-30% NOpiBHAHO 3 PYYHUM
36opom 6ynbb 3 noBepxHi Nond. KapTtonnekonadi-Baskoyknaagadi (puc. 1.1, o) Biapi3HAOTLCS Bif
3BMYaNHUX TUM, LLIO 3a3BNYal OCHALLEHI 00O0ATKOBUMM NPUCTPOSAMN ONa BUAaneHHs bagunna 12
Ta nonepeyHUMmM TpaHCcrnopTepaMu, ki 3abesneyvyoTs GOpPMyBaHHSA BaKiB i3 ABOX, YOTUPbOX
abo wectn paakis 6ynbb. MNpuknanom Takoi TEXHIKN € KapTonsiekonayd YKB-2, skuin no3Bonse
MigBULINTX NPOAYKTUBHICTBL Npaui nig Jyac 36opy 6ynbb i 3abe3nevye opopsaaHe 36mnpaHHS
koMbanHamu. IMicna NPOXoO>XEeHHS MaLUMHW TaKoro TUMY PyYHi 3aTpaTu npaui Ha nigbupaHHsa
6ynbb 3MeHLWYyTbCca Ha 30-50% nopiBHAHO 3 pob0OTON 33 TPAAULINHUM KapTonJieKonayem.
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AKLW,0 XK BUKOPUCTOBYBATU ANA NifbnpaHHa KombanH, TPyAOBI BUTPaATKM CKOPOYyoTbCa Ha 40-
50% BigHOCHO nNpsimoro kombanHyBaHHSA. KapTonnesbupanbHi kKombanHm (puc. 1.1, €) BUKOHYIOTb
nigKonyBaHHA pagkis, oumweHHa 6yneb Big rpyHTY, 6aAnnna Ta CTOPOHHIX AOMILLOK, @ TaKOX iX
HaKOMUYeHHA y Tapi. Y3arasnbHMBLUM pe3ynbTaTh aHanily pi3HMX cnocobiB 36mMpaHHA KapTomnii,
MO>XHa CTBEPAXXYBaTW, LLO TeXHiKa, Npu3HavyeHa 418 HEBENMKNX hepMepCbKNX rocrnofapcTs,
MOBMHHA BMPI3HATUCA NPOCTO By[0BOIO, 30aTHICTIO NpautoBaT y Napi 3 MasioNoOTY>XHUMU
TPaKToOpaMu Ta BUCOKOK MaHEBPOBICTIO, WO 0COBIMBO Ba>kK/IMBO Ha 0O6MeXXeHNX 3a MJIoLLE
nonsax. Kpim Toro, BOHa Ma€ 3abe3neyyBaTun paLioHaslbHi BUTpaTW NpaLi N HaneXxHy SKiCTb
BifloKpeMneHHs Ta 36upaHHA 6ynbb. LM Kpntepiam HanbinbLow Mipoto BianosigatoTb
HeCKNaAHi MacuBHI KoMaYi, @ TaKoXX aKTUBHI MalLUWUHW NPOCiBa0Y0ro 4YM pOTOPHOro Tuny.
Mpuknagom nodibHMX arperaTiB BUCTYNaloTb KapTonnekonadi KTH-1A Ta KTH-16. Monpwu Te, wo
IXHS KOHCTPYKLIA CKnagHiwa, a rabapuntun 6inbLwi MOpiBHAHO 3 MPOCTUMUX NAaCUBHUMM KOMavyaMmu,
BOHW [03BOJIAIOTb iCTOTHO CKOPOTUTU TPYAOBi BUTPATU. MNOPIiBHIOKYN POTOPHUIN KapTonjekonay
i3 NpocCiBaJibHUMN MOAENAMU, MOXKHA NOMITUTM NOro NEBHUI HEAONIK NiABULEHI TPYAOBI
BUTpPaTK, LLO CTaHOBNATbL 6/1n3bko 20-25%. BogHo4vac uen Tun obnagHaHHA Ma€ HU3KY CYyTTEBUX
rnepeBar: HaBiCHa MalluMHa BiAPI3HAETLCA MEHLLO Macol Ta KOMMakKTHiwnMu 13 rabaputamu,
o € ocoba1MBO BaXKJMBUM Mifg 4ac poboTun Ha AiNHKax CKNagHol KoHdirypauii. Okpemoi yBaru
3acnyroBye KopuTonogibHa chopma nemella. 3a pesyabTaTaMn JOCAIAXKEHb, Y NMOPIBHAHHI 3
MJOCKMMUN fleMeLllaMmn Taki leMelli nogatoTb Y poboyi opraHu 3Ha4YHO MeHLle IpyHTY: Ha 25-30%
npu rpebeHeBomy cnocobi nocagkm Ta Ha 50-60% npu rnagkomy. 1.2 Knacungikauia Ta Tunm
KapTornaekonayis 3 ypaxyBaHHAM KOHKPETHUX IPYHTOBO-KAIMaTUYHNX YMOB FocnoaapcTea
TaKMX K TUM i BOMIOTICTb FPYHTY Mif 4ac 36mupaHHSA, po3Mip i pesibed Noas, YpPorKanHiCTb
KapTonni Ta iHWi pakTopn MexaHi3oBaHi 3acobu ana 36opy KapToni NOAINAITbL Ha ABa OCHOBHI
BUAWN: KapTornekonayi Ta kKapTonnesbupanbHi kombanHn. Ha nepwmnii nornsn, BAKOPUCTaHHS
KapTonnesbupanbHNX KoMbanHiB 3Ha4YHO NiABULLYE MPOAYKTUBHICTb Ta CKOPOYYE PYyUHY npaLio.
MpoTe iX epeKTUBHO 3aCTOCOBYBATM JINLLE Ha MONAX i3 4OBMrMMUK 3ariHKkamMm, BUCOKOIO
BPOXXaMHICTIO Ta IerKnMmn rpyHtamn. Ha gingaHkax i3 CcyrmMHKOBMMW YOpHO3eMaMu, e rpyHT
BOJIOM UM, MPUCYTHS BeIMKa KiNlbKiCTb Byp’aHIB | KaM'AHNX BKIIOYEHb, @ TaKOXK Ha HEBENNKUX
njaowax, AouisibHille BUKOPUCTOBYBATW KapTonsaekonadi. Kaptonsaekonadi npusHayeHi gns
NigHATTA PAAKIB KapToni 3 rpyHTY, 06pobku BukKonaHoro maTtepiany (noapibHeHHSA Ta
PYMHYBaHHA 3eMJi, YaCTKOBE Big4iNeHHA CTOPOHHIX AOMIWOK Big 6ynbb) Ta hopMyBaHHS BaKis
3 oynweHnx 6ynbb Ha MoBepxHi nons.

@ 3HangeHo nnariaty: 0,08% id: 10
Mo RERS KETOR WA HY A H 4 REU S AR BHleUse B ra Eok oMy B4R iFa mB 8 PAKE kapToni,

BioAiNEHHSA I'PYHTY Ta (hopMyBaHHA BasikiB 3 6ynb6 Ha noni. BoHa 3aaTHa npauoBaTu Ha 6yab-
AKMX TUMaxX r'pyHTIB Npu BonorocTi Big 10 no 27 %. LUvpuHa 3axBaTy cTaHoOBMTL 1,4 M, poboya
wBMAKIicTb Big 1,9 oo 6,5 km/ron, NnpoaykTueHiCTb gocsarae 0,9 ra/roa, a Bara 1320 kr.
KapTonsaekonay arperaTyeTbcs 14 3 TpakTOpaMu TAroBoro knacy 1,4, a noro poboui
MeXaHi3M1 NpUBOASATLCA B Aito Big Basy Biabopy MOTYy>KHOCTI

(BBIM) TpakTopa. Ha pucyHky 1.1 nokasaHo kapTonaekonay KCT-1,4. MawwnHa eneBaTOpPHOro
TNy, NPM3HaYeHa ANa NigKonyBaHHSA KapTOMJi, YaCTKOBOro o4unleHHsA 6ynbb Big rpyHTY Ta
YKJaaHHSA iXx Ha noBepxHto nosida. AbpesiaTypa KCT-1,4 po3wmngpoByeTbCs Tak: K -
KapTonnekonay, C - weuAKicHU, T - TpakTopHUNA, 1,4 - wWMpnHa 3axBaTy B MeTpax. MalunHy
arperaTyloTb i3 TpakTopamMu cimenctea MT3 ycix moaudikauin. Poboui enemeHTH
KapTonaekonada oTPUMYIOTb NMPUBIL Bifg Basa BiAbopy MOTY>XHOCTI TpakTopa, a nepegada pyxy
30INCHIOETBCA Yepes3 KapAaHHUW BaJl, PeAYKTOpP Ta NaHUrosi MexaHismn. Puc. 1.1.
KapTtonnekonauy weunakicHun KCT-1,4: 1 - kaphaHHa nepegada; 2 - nonepeyvYrHa HavinHoro
NPUCTPOIO; 3 - KONitoBaJibHE KONeco; 4 - nemiwl. 5 - WBMAKiCHMI enesaTtop 6 -pama; 7 -
OCHOBHWI enleBaTop; 8 - X0[0BEe KoJsieco; 5 - kackaaHun enesatop; 10 - Biabueay; 11 -
penykTop; 12 - paMKa KonitoBaJZIbHOro Kosieca; 13 - rBUHTOBUIA MeXaHi3M. OCHOBHMMIW By3/1aMu
kapTonnekonaya KCT-1,4 € pama 6, xo4oBi KoJsieca 8, KonitoBasibHe KoJsieco 3, nemMeuli 4,
WBUAKICHNI eneBaTop 5, OCHOBHUI efieBaTop 7, KackagHun enesaTop 9, Bigbueay 10 Ta
rnepenaBaJsibHi MexaHi3Mun. X0O0Bi KoJsleCca OCHalWEeHi MHEBMAaTUYHUMK WHaMW. ig Y4ac poboTun
kaptonnekonay KCT-1,4 yHKLIOHYE TakM YnHOM (puc. 1.2). Y npoueci pyxy arperaTty no rnosto
nemMewi 2 nigpizatoTb FPYHTOBMI NAACT OAHOYACHO Mig ABOMa psagkKaMu, nicas 4oro
HanpaeAsATb NOro Ha 15 weuakicHUm enesaTop 3. 3aBASAKM TOMY, LLO WBUAKICTb PYXY LbOro
eneBaToOpa NMepeBuLLYE MOCTyMasbHYy WBUAKICTb MalUNHKN, BinbyBaeTbCA iIHTEHCUBHILWLE
pPyMHYBaHHS NaacTa Ta edeKTUBHIWIA cenapauisa rpyHTy. I3 WBMAKICHOro eneBaTopa Maca
noTpanJsie Ha OCHOBHUI eneBaTop 4, Ae 3AiNCHIOETLCSA OCTaTOYHe BigokpemseHHs 6ynbb Big
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rPyHTY. Bynbbu pa3om i3 HE3HAYHO KiNIBKICTIO 3€MJ, L0 3aauwmnnacs, NnepexonaTb Ha
KackagHun enesaTop. Llen eneBatop BMBOAUTbL Macy Ha MOBEPXHIO Mond, a rpebiHku 7
hopMy0Tb BaNOK KapTonJi, 3BY>KYH4M NOro Ao wnprHm 60-90 cM. Puc. 1.2. dyHKLiOHaNbHa
cxeMa poboTu wBmakicHoro kaptonnekonaya KCT-1,4: 1 - konitoBaJsibHe Kosieco, 2 - nemiw; 3 -
WBWAKICHMIA eneBaTop, 4 - OCHOBHUN efleBaTop; 5 - X040Be KoNeco, 6 - KackagHun enesaTop, 7
- rpebiHkn. HadinHni kaptonnekonay KTH-2B (puc. 1.3) BUKOPUCTOBYETLCA 419 NiAKONYBaHHSA
OBOX pPAOKIB KapTomnJi 04HOYaCHO, YaCTKOBOIO BiJJOKPEMAEHHS POCNHHOI Macu Big bynbb Ta
YTBOPEHHS BajlKa BUKOMAHOI KapTOni Ha noBepxHi nong. La mawmnHa npusHadeHa ons
36MpaHHS KapTonai Ha Nerknx i cepefiHix rpyHTax 3a BMICTy BOJIOr M, WO He nepeBuLlye 27 %
[1]. KapTonnekonay Ma€ WupuHy 3axeaTy 1,4 M, Npauio€e Ha WBMAKOCTI 1,8-3,4 KM/rog i
3abe3nevye NnpoaykTMBHiCcTb 0,25-0,47 ra/ron, noro Mmaca CtaHoBUTb 835 Kr. MawnHy Mo>XHa
BMKOPMCTOBYBATU 3 TPAKTOpPaMmM TAroBoro knacy 1,4, a pyx pobounx opraHiB 34iMCHIOETLCA Bif
BB TpakTopa. Moaoenbs KTH-2B cknafaeTbcs 3 pamMu, NacUBHUX JieMeLUiB, KapAaHHOT nepeani,
penyKTopa, OCHOBHOIMO Ta KaCKafHOIro KOHBEEPIB, OMOPHUX KOJIC Ta 3BY)XYBaJlbHUX peLliTok. Ha
BiAMIiHY Bif KapTonnekonaya KCT-1,4A, BoHa He Ma€ 16 KonMiloBalbHOrO KoJsieca Ta WBUAKICHOro
KOHBEEpPaA, a IeMelli BUKOHaHi y NacMBHOMY BapiaHTi. Iig 4ac poboTu wap rpyHTY NigKONy€ETbCS
neMelwamm i noTpanas€e Ha OCHOBHUIN KOHBEEP, A& BepTUKasbHEe CTPYLUYBaHHSA NMOJOTHA 3a
O0MNOMOrol CTpyLlyBadiB 3abe3nevyye nepBuHHe BiacCiBaHHSA 3eMJii. [OTiM BOpOX NnepexognTb Ha
KacKagHWN KOHBEEP A5 AOOaTKOBOrro BigAiNeHHA FpyHTY CTpylyBavYaMmu. HapewTi, kapTonns
pasomM i3 3aMWKaMmn FPyHTY Ta POC/INH Yepes 3BY>XKYBajlbHi peLliTKN BUKMOAETbCA Ha NOBEPXHIO
rnons, popmytodm Banok rnosany konayva. Puc. 1.3. Kaptonnekonad KTH - 2B: a - 3aranbHum
Burnag: 1 - nemiw; 2 - pama; 3 - KapaHHa nepegaya; 4 - peaykTop; 5 - OCHOBHUN KOHBEEP; 6 -
KaCKafHUN KOHBEEP; 7 - 3BY>XKYBajlbHa peLiTKa; 5 - onopHe Koseco; 6 - KOHCTPYKTUBHO-
TexHosoriYyHa cxema: 1 - nemiw; 2 - BigkuagHum KnanaH; 3 i 8 - HaNPSAMHiI KOTKN; 4 - OCHOBHUI
KOHBeEpP; 5i 9 - cTpywyBayi; 6 i 11 - Begy4i 3ipoy4kn; 7 - onopHe Koseco; 10 - kKackagHumn
KoHBeep; 12 - Bigbueay. EneBaTopHUN YHIBEPCANbHUI KapTonsekonay-sankoyTeoptoBay YKB-2
MPU3HadYeHNn A5 po34isibHOro Ta KoMbiHoBaHoro 36opy kaptonai Ha Mixpagaax 60 i 70 cMm, Ak
Ha rpebeHeBuX, Tak i Ha piBHMX nonsx. MMig Yac agBoeTanHoro 36MpaHHA MawunHa hOpMy€e OAMH
BaJIOK i3 ABOX, YOTUPbLOX abo wecTun psaakie 6yneb, 17 gkuin noTiMm ninbupaeTbes
KapTonnesbupanbHUM koMmbanHOM i3 crneuiasbHMM nemMelleM abo Bpy4yHy. Mpn KombiHOBaHOMY
cnocobi 36mpaHHa 6ynbbu 3 4BOX ab0 HOTUPLOX PALKIB YKNaAaloTbCs Yy MiXKPAAAS ABOX
HenigkonmaHux pSaakis, SKi NOTiM 36upatoTbca KapTonnesdbupanbHUM KombanHoM. Y o6ox
BapiaHTax KapTOMJIMHHA BiJOKPEMOETLCA | YKNAJAETLCA OKpeMo Bif 6yneb. Puc. 1.4.
KapTtonnekonayd YKB-2 N0n10BHMMU CKNaAoBUMKU YacTUHaMK KapTonaekonada YKB-2 €: pama Ha
KoJiecax, emeluli, enesaTtop, NoApibHIOBaY rpydoK, rpoxoT, BigokpematoBay bagnnns,
rnornepeYyHnin TpaHCNopTep Ta JIoXeyTBoptoBay. Mpueia poboynx opraHiB kKapTonjekonada
30incHIoeTbea Big BBIM TpakTopa. MpuHumn poboTu yHiBepCcasbHOro Kaptonjekonada YKB-2
MoKasaHWn Ha pUCyHKy 1.5. Mig Yac pyxy MalumHM No noato nemMewli 2 nigpisatoTb pAAKN
KapTonai i HanpaBAATb IX Ha OCHOBHUI eneBaTop 3. BoKOBi YacTUHM ckMbU BiACiKaOTLCSA
aKTMBHUMUN BoKoBMHaMK 1, AKi nig Y4ac poboTn 34iNCHIOITb KOJIMBAJbHI pyXu 3 aMnAiTyaoto 12
MM. OCHOBHUI NMPYTKOBUIA €1eBaTOpP Pa30oM i3 CTpyLUYBa4YeM 4 TakKoX 34iNCHIOE KOJIMBAHHA Nifg
yac poboTu. MNig 4ac poboTn ckmba pyMHYETLCA, YaCTMHA FPYHTY Ta POCJNHHUX 3aJINLLKIB
MPOCIIOETHLCA, @ 3a/IMLLOK FPYHTY pa3oM i3 bynsbamu Ta 6agmnnam HanpaBAsAETbLCA 40
rpyakononpibHioBaya 5. lNicns uboro Maca HagxoAUTb Ha Neplle pewweTo 6 rpoxoTa, a 3BiATH
nepeMillyeTbCca Ha apyre peweTo 7. 18 Puc. 1.5. CTpykTypHa cxeMa poboTun yHiBepcasibHOro
KapTornaekonaya - BaJikoyTeBoptoBada YKB-2: 1 - akTuBHa 60KOBMHA; 2 - NIEMiLl; 3 - OCHOBHUM
eneBaTop; 4 - cTpywyBay; 5 - rpyakonoapibHoBay; 6 - nepule peweTo rpoxoTa; 7 - gpyre
peLleTo rpoxoTa; 8 - noXkeyTBoptoBay; 9 - NpyTKoBa pewiTka; 10 - nonepeyHnin TpaHCcnopTep;
11 - bagunnesigokpemMatoBad. HanpukiHui opyroro peweTa BCTaHOBJ/IEHa NPYTKOBa peLwiTka 9,
fKa po3ingae Macy Ha ABi YacTuHU: 6ynbbun Ta ApibHi AOMIWKKM NPOXOAATbL MiXK MPYyTKaMm Ha
rnornepeyHun TpaHcnopTep 10, Todi sk bagunna, pyxadnucb No NpyTKax, NoTpaniase ao
baonnnesipokpemaoBada 11 i BMBOAMTHCSA 3 MalLIMHU. BUKOPUCTaHHA MalUMHW Takoro Tuny
3HA4YHO 3MeHLUYE TPyOoBi BUTpaTu: npu py4yHoMy 360pi 6ynbb BoHU ckopoyytoTbcsa Ha 30-50 % y
MopiBHSAHHI 3i 360pOM 3a 3BMYANHUM KapTornJjeKonadeM, a npu BUKOPMUCTaHHI kKombanHa Ha 40-
50 % NopiBHAHO 3 NPAMUM KOMBaHYBaHHAM. [TPOBIBLUN aHani3 Pi3HUX KOHCTPYKLIN
KapTonnesbupanbHNX MallnH, MOXKHa 3p0ONTU BUCHOBOK, LLO ANA MasnX MPUBATHUX
rocnofapcTB ONTUMAasIbHOK € MallMHa 3 NPOCTO KOHCTPYKLiE, 34aTHa NpauoBaTn B arperari
3 TpaKTopaMun Masoro Knacy. BoHa noBMHHa MaTu BUCOKY MaHEBPEHICTb, WO 0CO6AMBO BaXk/IMBO
Ha HeBeJIMKNX OiNsiHKaXxX, a Takoxx 3abe3nevyyBaTn eheKTUBHICTb NpaLi Ta BUCOKY AKICTb 3ibpaHoi
KapTonni. 1o Taknx MallnH HafneXaTb MPOCTi Konayi, a Tako>X Konayi poTOPHOro Ta
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npociBatodoro Tunis. 19 1.3 Bnaw nigkonyBanbHMX poboymx opraHiB kKapTonaekonayis ICHytouYi
KOHCTPYKLUiT KapTOomnJiekonayiB 3a CBOIM NPU3HA4YEHHSAM MOAINATLCA Ha YOTUPU OCHOBHI Fpynu:
Konaui; [| MalWnMHN KnganbHOro Tuny; [| arperatu NpociBHOro Tuny; [| kaprtonsae3bupanbHi
kKoMmbanHu (puc. 1.6). Puc. 1.6. Po3nogin kaptonsekonayis 3a pyHKLiOHaNIbHUM MPU3HAYEHHSM.
Konaui aBnstoTb coboto rpyHTo00pobHI 3HapAaAAsA, MPU3HAYeHi AN18 PO30POBaHHA KapTONAaHUX
rpsagok. Konayi 3a yHKUIOHaNbHUM NPU3HAYeHHAM PO34iNdal0Tb Ha ABOMNOAILEBI KOPMyCK, Ha
MPUCTPOI, WO BUHOCATb Bysibbu Ha AeHHY NOBEPXHIO (ABOMOAILEBUNIA KOPMNYC i3 THYTKUMN
eneMeHTaMn), Ta Konaui, Wo BUWTOBXYOTb 6yibbun Ha AeHHY noBepxHio 6e3 rpyHTy (U-nodibHi
nemeuwi). Konayi 3 rHyTkumMmn eneMeHTamm aBasioTb coboto aBa po3nywysadi 1 (puc. 1.7),
po3TaloBaHi No Kpasx poboyoro opraHy. MHy4Ki eneMeHTn 2 BUKOHaHI y BUrnagi Bigpiskis
TPOCiB, pO3TallOBaHUX Yepes3 NeBHUN iHTepBaa No rNMbuHi po3nyweHHs. KiHUi KOXKHOro Bigpi3ka
3aKpirnjeHi Ha 0QHOMY PIiBHi 40 CyCiAHiIX CTOSIKIB po3MyLuyBadiB, Mpu4oMy 00B>XMHa 20 Tpocis
MOCTYMNOBO 3MEHLUYETLCA Bi BEPXHbOI YaCTUHU A0 HM3Y. ig Yac pyxy netenb y FPyHTI
BiOYBAETbLCS NOro iHTEHCMBHE KPULLIEHHS, MignoM i nepemiweHHs 6ynbb Ha nosBepxHto. [o
HedoNiKiB TaKMX KoMayviB HasieXXaTb HM3bKa MPOAYKTMBHICTb, NiABULLEHA EHEPrOEMHICTb
npouecy po3nyLleHHs rpyHTY Ta 3Ha4YHE NOoWKOoOKXeHHS Bynbb Yyepes TepTs 06 TPOCU FHYYKUX
enemeHTIB. Puc. 1.7. Cxema Komayda 3 rHy4YKUMu enemMeHTaMu: 1 - HaBiCHUI NpUCTpin; 2 - pama; 3
- po3nywyBay; 4 - FHy4Ki enemMmeHTun. [1BONOAMLEBI KapTonaekonayi, 30ebinbworo ogHopAOHi,
PO3MNyLYOTb FPYHT Ha rnbuHy oo 0,25 M Ta npauotoTb i3 weuakicTio 1,3-1,6 m/c. BoHun
noapibHIOTL MPYHT i NiAHIMaOTb Ha noBepxHio 60-80 % 6ynb6. OCHOBHUM HeLONIKOM Takux
MaLllMH € HU3bKa NMPOAYKTMBHICTb Ta 3Ha4Hi BTpaTu KapTonai. Konayi kugaabHOro tuny
nigpizatoTb Wap rpyHTy 3 6ynbbamm nemiwem, sKMn Nig Yac Bigxony 3 sieMilla po3nagaeTbCs i
BiAKMAAETLCA rpebiHkamMm NepneHanKYAsPHO A0 HANPSAMKY pyxy MallUHW. POTOpHI Kugankun
OCHalleHi BocbMuUrpebiH4yacToto

n 3HangeHo nocunaHb: 0% id: 11
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npuYoMy KoXkHa rpebiHka Mmae€ 3-5 Kpyramx npyTkiB giameTpom 14-15 mM. KiHui rpebiHok
obepTaloTbCs 3i WBUAKICTIO A0 6 M/C. [TpU LbOMY I'PYHT YK/Iafa€TbCA Ha MOBEPXHIO MOAS TOHKUM
wapoM wupuHot 1,5- 2,5 M, i 61m3bko 90 % 6ynbb 3annwaetTbcsa BuanMummn. LLUBNAKICTb pyxy
TakKux Kornadis He nepesuLlye 1,5 m/c. 21 Hanbinblue nowmpeHHs oTpUMaan NpocitoBanbHi
konadi. Nig 4Yac ix poboTun nemiw nigkonye rpyHT i3 Bynsbamm i HanpaBnsE NOro Ha
cenapyBasbHi poboydi opraHun. [PyHT NPOXoauTb Yepes 3a30pu cenapyBasibHOT MOBEPXHi, a
6ynebun, rmyka Ta BeNUKi rpyaKn rpyHTY BiAKMOAOTLCA 3@ MaLUMHOW. Bynbbu 36mpatoTb Bpy4HY,
npu UbOMY TPYAOBi BUTPaTW Ha niabupaHHs 6ynbb Ha 20-25 % MeHLWi, Hi>XK NMPpXU BUKOPUCTaHHI
KupanbHMX Konadie. CenapyBasibHi poboyi opraHu NoAINAITLCA Ha TPU BUAN: eNeBaTOpPHI,
rpoxoTHi Ta 6apabaHHi. Ha pncyHKy 3 nokasaHa CXxeMa enieBaTOPHOro KapTorJiekonaya, skun
CKJlaga€eTbCs 3 IeMela 1, cenapyBaJibHUX NPYTKOBUX e1eBaTopiB 2 i 5 Ta CTpyLUyBabHOI
pewiTku 7. MNpyTKoBi eneBaTopu (puc. 1.8), o cknafaTbCs 3 04HOro abo AeKiNbKox
MocNiloBHO PO3TalLOBaHUX TPAHCNOPTEPIB, MaloTb PobOYi MOBEpPXHi 3 MPYTKIB i3 NpoMiXXKamMun
25-30 MM, Npu3HaYeHi gns npocitoBaHHA r'pyHTY. NoN0THO enesBaTopa NPUBOAUTLCSH B
KONIMBaNbLHUIA PyX 3aBASKM eninconofibHin 3ipoyui. CTpylwyBasibHa peLliTKa, 34iNCHI00YM
KOJINBAHHS, CMPUSE PO3NYLLUYBAHHIO 'PYHTOBUX FPYOOK i BigdisnieHHo 6ynbb Big rmyku. Puc. 1.8.
CxeMa eneBaTOpHOro Kkona4a: 1 - nemiwl; 2 - 0CHOBHUI NPYTKOBUN eneBaTop; 3 - CTpyLlyBay; 4 -
OMOpHE KONeCo; 5 - KaCcKaaHun eneBaTop; 6 - 3BY)KYBaJIbHUN WNTOK; 7 - CTPyLlyBaJsibHa
pewiTka. FpOXOTHI KapTonsiekonayi (puc. 1.9) ocHalleHi Sk cenapoBaHuin poboynn opraH gBoMa
KOJIMBANIbHUMW FPOXOTaMU, LLIO PyXatoTbCA 3BOPOTHO-NOCTYNaNIbHO B NpoTuda3si. NoBepxHsa
rPOXOTiB yTBOpPEHa NO340BXHIMWU NMPyTKaMuy 3 NPoMi>xkoM 25-30 mm. YacToTa obepTaHHSA
€KCLEHTPUKOBOro Bajsa CTaHoBUTb 150-200 06/xB. 22 MNigBULLEHHSA NPOAYKTUBHOCTI
nocaraetTbes 36inbleHHAM poboyOi WBUAKOCTI PyXy, WO peani3oBaHO Y KOHCTPYKLii konaya
KCT-1,4A. LUio MalLuMHy MO>XHa 3aCTOCOBYBATW Ha Pi3HUX TUMaX I'PYHTIB, BKJIOYA4YN CYTIMHKMK
Ta BaXKKi FpyHTM 3 Bos1oricTio 10-27 %. o 0cobnmBOCTEN KOHCTPYKLUiT Hane)xaTb KonitoBasibHe
OMOpHEe KOJ1eCO 1, aKkTUBHNIN KOJIMBAJIbHUI NeMill 2 Ta AOAATKOBUN WBUAKICHUI NPYTKOBUN
enesaTop 3, Wo 3abe3neyvye iHTEHCUBHE PO3TAryBaHHSA MigKOMaHOro wapy. FpoxoTHi konayi
MaloTb aKTMBHI JIEMilli, SKi 3aKpinJieHi y nepeaHin YaCTUHI NepLIoro rpoxoTa Ta pa3oM i3
peLleTOM BUKOHYIOTb KONIMBasbHI pyxu. Puc. 1.9. CxemMa rpoxoTHOro Kona4a: 1 - onopHUM KOTOK;
2 - 3anobixkHa HaniBckoba; 3 - nemiw; 4 - ABOPELLITHUN rPoxoT; 5 - onopHe Koneco; 6 -
CTpylWwyBaJibHa pewiTka; 7 - WaTyHn; 8 - eKCLUEeHTPUKOBUN Bas; 9 - NiaBicku peweTa. bapabaHHi
Komnadi ocHaleHi KoHiYHUMK abo 6apabaHHUMKU poboYMMU OpraHaMm CcenapoBaHoi Ail,
Mo300BXHS BiCb IKUX 36iraeTbcs 3 HaNpPsAMKOM pyxy arperaTy. MpuHUMn iXHbOT poboTn Nonsrae
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B HAaCTynHOMY: JIeMill nigpi3a€ wap rpyHTy 3 6ynbbamu i Hanpaense noro B 6apabaH. BcepeanHi
6apabaHa rpyHT pO3NyLWYEThCS | cenapyeTbca. bynbbu nepemiwytoTbCcs B340BXK bapabaHa i 3a
[0MOMOroi0 BY3bKOr0O Basika BUK/IafaloTbhCA Ha MPOCIAHUIA I'PYHT No3aAy MalumHW. Pyx Konada
npv LbOMY 3AINCHIOETLCA 3i WBMAKICTIO 0o 1,4 m/c. MigkonyBanbHi poboyi opraHn noginaTbCa
Ha MacuBHI, aKTMBHiI Ta KOMBiHOBaHIi. HanbinbL NoWVpeHMN € CErMeHTHI NJIOCKi NeMilli, ogHaK
BOHW 23 MaloTb HEAO0JIK PO3CUMNAaHHA Wapy PYHTY Mo 6okax Ta HagMipHE 3aX0MNJIEHHS I'PYHTY,
0 3aCTOCOBYEThLCS A/ 3MeHLIeHHs BTpaT bynbb kKapTonai. KoputonoaibHuin nemiw 3MeHLye
PO3CUMaHHSA FPYHTY i 3aXOMNJIIOE NOro MEHLUE, HiXK MJIOCKWIA, ase Npu uboMy Binbll CXUAbHUIA A0
3a/IMMaHHA Ha 3rnMHax, Wo 36inblIye TAroBUA oMip i CNPUYNHSAE HAKOMNYEHHS FPYHTY. CeKUinHnn
NieMill, WO BKJIOYAE MigKonyBaabHUN neMill Ta BOKOBMHN, XapaKTepPU3yETbLCA CTINKICTIO A0
3anunaHHA. BiH mo)xe 6yTn BUKOHaHUI 3 0BOX ab0 TPbOX CeKLil, WO A03BONSE eheKTUBHO
cenapyBaTu wap rpyHTy. OCHOBHUMW HEOONiKaMU MAaCUBHUX JIEMILLIB € BUCOKNI TArOBUIA oNip Ta
CKYMYEeHHA FPYHTY Npu WBUAKOCTI pyxy noHag 1,5-1,8 m/c. LWob6 3HM3nTM TArosi onopu Ta
MiHIMi3yBaTn NMMOBIPHICTb YTBOPEHHS FPYAOK 'PYHTY, 3aCTOCOBYIOTb aKTUBHI N1eMiLli. BoHN
MOXXYTb MaTW Pi3Hi KOHCTPYKLT: 3BOPOTHO-MOCTYNaNIbHUA pyX, HAaNiBakTUBHY NiABICKY, KOJ0Be
obepTaHHSA, ANCKOBY cUCTeEMY 3 obepTasibHUM pyxom abo obepTanbHi 6apabaHun-sanku (puc.
1.10). OCHOBHUM HEOO0IKOM aKTUBHUX JIEMILUIB 3i 3BOPOTHO-MOCTYNaJIbHUM PYXOM BBa>Xa€TbCH
IXHA OMHAMiYHa HEBPIBHOBaXKEHICTb. LLI06 4aCTKOBO KOMMEHCYBAaTK KOJIMBAHHSA SIEMILUIB,
3aCTOCOBYIOTb aKTUBHI BOKOBUHU, AKi pyxatloTbCsi B MpoTudasi 3 oCHOBHMM nemellem (puc. 1.10,
€). AKTUBHI ONCKOBI fIEMILUI, LLO OTPUMaNN LWMPOKE MOLIMNPEHHS 3a KOPAOHOM, BUKOHYIOTb
nNigpisaHHA rpAAKU Ta NepeMillyoTb BEpPXHiM Wwap rpyHTY NO CBOIN NOBEPXHI, MiC/sa 40ro BiH
3iCKOB3YE€ 3 AMNCKa N0 HEPYXOMOMY WNTKY. [10 nepeBar TakMx JIEMiLLIB Hane)XaTb BiACYTHICTb
HEeBPIBHOBA>XEHMX iHEPLIMHNX CUJ1 i MOXKJIMBICTb 3BY>XEHHSA MOTOKY MiAKOMaHOoi Macu. Y aeakunx
KOHCTPYKLIAX ONCKN OCHaLLYOTb NpopizaMu gnasa cenapaduii rpyHTy (puc. 1.10, 7). OnckoBsi nemiwwi
0Cc06/1MBO AOLINILHO 3aCTOCOBYBATM Ha CyNilaHUX i NerkKux CyriMHKOBUX FpyHTax. [0J10BHUM
HeL0/1iIKOM aKTUBHMX SIEMILLIB 3i 3BOPOTHO-MOCTYMNAIbHUM PYXOM € IXHSA AMHaMiYHa
HEBPIBHOBa)XEeHIiCTb. [1719 YaCTKOBOIr0 3MEHLLUEHHSA KOJIMBaHb JIEMILLUIB 3aCTOCOBYOTb aKTUBHI
O0KOBMHU, SKi pyxaloTbCA B NpoTuUda3si 3 0CHOBHUM niemewleM (puc. 1.10, €). 24 Puc. 1.10.
AKTUBHI MexaHi4Hi niakonyBasibHi opraHn KaptonaesbupanbHUX MallvH: a, 6, B, I - nemiwi 3i
3BOPOTHO-MOCTYNaJIbHUM PyXOM; 4, € - SIEeMilli 3 HaNiBaKTUBHOIO MiABICKOIO;E, X, 3, U, K - NIEMiLUi
3 KONoBMM 06epTaHHAM; i, 1, N - ANCKOBI NeMilwi 3 obepTanbHUM pyxoM; 11, M - bapabaHHi nemiwui;
H - BaJIKOBUI fieMill AKTUBHI AWCKOBI NIEMILLI, L0 LUMPOKO BUKOPUCTOBYHOTLCS 3a KOPAOHOM,
30INCHIOIOTbL Nigpi3aHHA FPAAKNA Ta NepeMillyl0Th BEPXHIN Wap FPYHTY MO CBOIM MOBEPXHI, Nicns
4YOro BiH 3iCKOB3YE 3 AMNCKa MO HEPYXOMOMY LLUNTKY. [10 iXHIX nepeBar HaJeXXUTb BiACYTHICTb
HEBPIBHOBaXXeHUX iHEPLINHNX CU Ta MOXXJINBICTb 3BY>XKEHHSA MOTOKY MiAKOMNaHOi Macu. Y Aeskux
KOHCTPYKUIAX AMCKN OCHaLLYOTb NpopizamMn ansa cenapauii rpyHTy (puc. 1.10, 7). ANCKoBi nemitli
0co611MBO eheKTUBHI Ha CynillaHWUX Ta JIErKUX CYrJIMHKOBUX IPpyHTax. 25 KombiHoBaHi nemiwi
npeacTaBnaoTb coboo poboyi opraHu, WO NOEAHYIOTL MAaCUBHI NEMILli 3 aKTUBHUMMU
eneMeHTaMu, Takumm sk 6okoBuHU (puc. 1.11, B-e), rpebiHkn (puc. 1.11a), nonaTi (puc. 1.11, €),
cnipani (puc. 1.11, x), 6itepu (puc. 1.11, 6) Ta rHy4ki enemeHTn (pnc. 1.11, n), 3gaTHi o
KONMMBaNbHUX i 0bepTanbHMX pyxiB. Puc. 1.11. Kom6iHOBaHi MexaHidHi NniaKonyBabHi opraHu
KapTonnae3bnpasbHNX MalWlNH 3 eleMeHTaMn po3nyLlyBaHHA FPYHTY: a - obepTanbHi rpebiHku; B,
r, O, € - aKTuBHI 60KOBUHWU; B, €, XX - NPUCTPOI ANA Nonepef>KeHHs 3abnBaHHA Nemilla; 3 - FHYYKi
enemeHTu. Y byab-ssKkoMy pasi akTUBHI enemeHTn 3anobiratoTe po3nagaHHIO NiAKoMNaHoro wapy,
yCyBaloTb 3aCMiYEHHA SleMeLla MMYKOo0 Ta iHWUMU POCANHHUMUN 3aJIMLLKaMU, @ TaKoX
3MEHLYTb TAroui onip. OCHOBHMM Hef0/1iKOM KOMBIHOBaHMX NeMIliB, sK i 6inbLWOCTi iHWNX
Tunie, € obmMexxeHa WBMAKICTb pyxy (4o 1,8 m/c). AHani3 pi3HMX NigkonyBasbHUX Pobo4vnX
OpraHiB NokKasye, Lo NepcnekKTUBHNUM HanpPsaMKOM iX NoAasbLLOr0 BAOCKOHANIEHHS € po3pobka
BUCOKOLLUBUAKICHUX MeXaHi3MiB, fKi 3abe3nevyoTb NigKonyBaHHSA Ta BUBeAeHHA 26 bynbb Ha
nosepxHto 6e3 rpyHTy. Takui nNigxia A03BOJMSE BiAMOBMTUCS Bi pobo4nx opraHis cernapoBaHoi
Aii, 3MeHWwnTn poboyy Macy Ta CMPOCTUTU KOHCTPYKLLiIIO KapTonJekonayis, 04HOYaCHO
3abe3nevyloym skicHe BUKonyBaHHA 6ynbb i 36epe)xeHHs CTPYKTypu I'pyHTY. BUCHOBKIK 00
po3ainy | B po3aini po3arnaHyTo TEXHOMOriYHI NiAX0AN A0 BUKOMNYBaHHA Ta 30MpaHHS KapTonJi.

@AI generated text detected: ChatGPT 5.3, : 55,1% id: 12

MpoaHanizoBaHi TEXHOMOrII MOKa3anu, WO 3aCTOCYBaHHA Cy4aCHUX KapTonne3bupanbHuX
MaLUWH i arperaTiB Aa€ 3MOry CyTTEBO 3MEHLUMTM BTPATU BPOXKato, MiHIMi3yBaTy NOLUKOAXKEHHS
6ynbb i CKOPOTUTKM BUTPATK PYHHOI nNpaLi. Y pe3ysibTaTi aHanizy OCHOBHUX TUMIB
KapTomnaeKkonayis BCTAHOBJIEHO, O Pi3HOMAHITTS IX KOHCTPYKLi 3yMOBJIEHE YMOBaMMU
eKkcrnayaTauii, arpoTeXHIYHUMW BUMOraMun Ta piBHEM MexXaHi3aLil CiJlbCbKOroCrnoAapCbKnx
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pobiT. ObrpyHTOBaHO OCHOBHI BUAW NigKonyBaJibHUX PoBOYMX OpraHiB KapTorsiekonayis, ix
KOHCTPYKTUBHI 0CO6NMBOCTI Ta npuHUmMn aii.

MpoaHanizoBaHO HaMbiNbL NOWMPEHi TUNKN poboYnx opraHiB, 30KpeMa NIeEMIilLHI, ANCKOBI Ta
KoMbBiHOBaHi, @ TaKo>X HaBEeAEHO iX nepeBarun M HeJOJIKN 3 TOYKN 30py eheKTUBHOCTI
NiAKOMYyBaHHSA, CTYMeHA nowKoaXeHHs 6yneb i eHepreTnyHux sutpat. 27 PO341J1
TEXHONIOTIYHWW 2.1. Po3rnsag Ta ouiHKa KOHCTPYKTUBHMX 0COBMBOCTEN OAHOPAOKOBUX
KapTonsekonayis MNpoBiBLLIX aHaNi3 TEXHONOrIT BUPOLLYBaHHSA KapTOMJli Ta MexaHi3auii uboro
npoLecy, a TakoX PO3rAsaHYBLUN OCHOBHI NpuHUMNM poboTn Ta KOHCTPYKLito 6a30BMX Moaenen
MalUWH gna i 36upaHHS, MoXXHa 3p0bUTN BUCHOBOK LLLOAO X NPUAATHOCTI A5 BUKOPUCTAHHSA 3a
KOHKPETHMX YMOB. Y HalLlOMYy BMNAaAKYy TakKMMu ymMoBaMu €: [| obMexxeHi nnowi nocagku (po 1 ra);

HN3bKa MNOTYXXHICTb EHEPreTUYHOro 3acoby, Lo 3yMOBJIOE HEBESIMKUIA TArOBUIA ONip MaLlUnHN
Ta BMMara€ BMCOKOI MaHeBpeHOCTi. MeTot poboTun € BU3HAYEHHS OCHOBHUX MiAXo4iB 40
NMPOEKTYBAHHSA Ta KOHCTPYKTUBHUX 0COBAMBOCTEN MaLUMH | 3HapsaAb, WO 3aCTOCOBYOTLCSA A4
BUKOMYBAHHSA KapTonai y ManmMx rocnofapcTBax, 3 METO BAOCKOHANEHHS KapTonae3bunpanbHoi
TexXHiKM Ta 06rpyHTYBaHHS il KOHCTPYKTUBHO-TEXHOJIOMNYHMX NapameTpis. Ocobnunea yBara
NnpUAiNseTbCA Npouecam NigkonyBaHHA Ta cenapauii 6ynsboHocHoro wapy. Po3rnsHemo
KJII04OBi BnAM poboumx MallMH - KapTorJieKkonadis, SKi Npu3HadeHi gnsa poboTm B arperari 3
MiHITpakTOpamMn abo moTobsokaMmn. HanbinbLwmM, KOPUCTYIOTLCA KapTonaeKkonayi, y KOHCTPYKLii
AKNX NOEQHAHO BibpaLUiHNIA Nemil i cenapyBasibHO-TPAHCMOPTYOYMA FPOXOT. ICHYE YnMano
BapiaHTiB BUKOHAHHA TaKMX MalUuH, NpoTe BCi BOHU 6a3yl0TbCA Ha 3a3HavYeHUX npuHumMnax
poboTu. Ha pucyHky 2.1 a nogaHo ogHy 3 MOAesiel KapTonJekonayiB BUpObHULUTBA L€l kKoMmnaHii
BibpaLUinHUN ABOEKCLEHTPUKOBUIN KapTonJaekonay -61 (KK8) [6]. Ha pucyHky 2.1 6 nogaHo
KapTonaekonay aHanoriyHoi KOHCTPYKLUIT Ans moTobsioKka
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«MoTop Ciy KB-1»,

BUFOTOBJIEHUIA MiANPUEMCTBOM
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«Arpomapka» [16]

. docnip>xeHHa Mmoaenen uboro TUMy Ha 3apybi>XHOMY PUHKY MOKa3ye HasABHICTb 28 noaibHux

pileHb: 30KpeMa, BibpaLinHuin kapTonaekonay Bi NOJIbCbKOI KOMMaHil (puc. 2.1 B)
Ta OQHOPALAHUN KapTonJekonay 50V BupobHuuTBa ITanii (puc. 2.1 r) [20]. a 6 B I Puc.
2.1. KapTonnekonayi, ocHalleHi BibpyBa/ZlbHUM NIeMELLEM | FPOXOTOM, O BUKOHYE (PYHKLIT
cenapadlii Ta TpaHCNOPTYBaHHSA: a - BibpaLiiHMN ABOEKCLEHTPUKOBUI KapTonaekonay -61
(KK8); 6 - moTobnok MoTop Ciy KB-1; B - BibpaLiliH1in kapTonJjekonay Bi MOJIbCbKOT
KOMMaHii ; T - OAHOPAOHWI KapTonsekonay 50V. Lle npocTi Ta HaginHi

MiHikonaui, siki nobpe NpautoloTb Ha Nerkux i cnabo3B’a3aHUX I'pyHTax, Ae ona cenapadii
6ynbboHOCHOro NaacTa He NOTPIBHO 3HAYHOrO MocuneHHsa npouecy. OgHak y 6inbw CKAagHUX
yMoBax 30MpaHHS Ha Ba)K4uX, 3B’3HMX I'PYHTaX i3 rpyoKyBaTOlO CTPYKTYPOIO YM 33 HASABHOCTI
KopeHeBuL Byp’saHIB iX NPOAYKTUBHICTb MOMITHO 3MEHLIYETLCSA. 29 Y Takux cuTyauisx
NPOSABNSAETLCA CYTTEBUA HeLONIK: BibpauinHUN neMiw He Moxke 3abe3nedynTun cnpsaMoBaHe
nepefaBaHHSA MigKOMNAHOro nMjacTa A0 HaCTYMHOro cenapyBasbHOrO OpraHa rpoxoTa. Yepes
0cob6MBOCTI WAPHIPHOIro KPIMJEeHHS fieMella 40 paMu HEMOXXJIMBO peanizyBaTu HeobxigHun
3aKOH pyXxy, kui 61 hopMmyBaB KepoBaHUN NOTiK 6yNb6O0HOCHOT MacK. OKpiM 3a3HavYeHnX
MOLeNen KapTornsaeKkonayis, Ha PUHKY NpeacTaB/ieHa 3Ha4YHa KiNIbKiCTb KOMayviB KapTonii
TpaHcnopTepHoro Tuny (puc. 2.2). a 6 B r Puc. 2.2. KapTonsaekonayi TpaHCNOPTEPHOro Tuny: a -
KapTonJjiekonay NnpusHavYeHnnn Ans MOTOTpakKTopa 3 rigpasiivyHoto cuctemoto (CkayT) (KK22); 6
KapTonJekonay ogHoOpSaAHUN TPaHCNOPTEPHUN

n 3HangeHo nocunaHb: 0% id: 15
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(MonbLa); B - KapTonaekonay KOHBEEPHMUIA O JHOPAAHNI 656; r - kKapTonsekonau
TpaHcnopTepHUi yHiBepcanbHUn ArpoCapn ana moTobnokiB. Ha pucyHKy 2.2 a nogaHo
BibpaLUinHUN TPaHCMOPTEPHUI KapTornJekonay 3i 3MilLeHM NpuYenom, Npu3HayvYeHnn gns
poboTun 3 MmoTOoTpakTopoM, obnagHaHumMm 30 rigpasnikoto (CkayT) (mogens KK22) [7]. Tak
KapTonJiekonay oCHalleHW BibpaLinHM nemMelleM, SKUN y nepeaHiin YaCTUHI WapHipHO
3aKpinfieHnin Ha pami, a B 3afHil Yepes BaXiJlbHY CUCTEMY CMOJIyHEHW i3 KPUBOLLUMOM.
OcTaHHI npuBoANTbLCA B pyx Big BBl miHiTpakTOopa abo MmoTobnoka, 3abesnevytoym CTBOPEHHS
BibpaLUinHUX KoNMBaHb. TpaEKTOPiA pyxy 6yab-9KOi TOYKN pi3asibHOI KPOMKN Ma€E BUrIa4 Oyru
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Kosa. AMNANiTyda KonMBaHb (LeHTpasibHUI KYT) BU3HAYa€ETLCA pafiycoM KpuBoLmMna, a YyacTtoTa
yacToToto obepTaHHsA NnpuBoay. Ha pucyHky. 2.2 6, npeacTtaBAeHO OQHOPSAAHUN
TPaHCNOPTEPHUN KapTonjekonay MapkKu

84 3HainpeHo nocunaHb: 0% id: 16
« » (MonbLya) [8]

. OOLHOPAAHMIA TPAHCNOPTEPHUI KapTonJaeKonay NoJibCbKOro BUPOOHULTBA

84 3HainpeHo nocunarb: 0% id: 17

« »

€ NOMYyJISPHUM HaBiCHMM obnafHaHHAM, NPpU3HaYeHNM 019 MexaHi3oBaHoro 36opy kapTonai Ha
HEeBEeJIMKKX i cepefiHiX AinaHkax. MalunHa MoxXe arperaTyBaTUCA 3 MiHITpaKTopaMu Ta
TpakTopaMu NOTYXHICTIO Big 15 0o 25 K.c. OCHOBHI XxapakTepuctukn: Tun: HasicHUR,
TpaHcnopTepHuin (rpoxoTHun). KinbkicTb psaais 06pobku: 1. Mpusig: Big Bany Biabopy
NoTYy>XHOCTi (BBIM) TpakTopa. HeobxigHa NOTYXHiCTb TpakTopa: 15-25 K.c. FnnbuHa konaHHa: o
250 mM. WnpuHa Mixxpanns (opieHTOBHO): 62,5-67,5 MM (3anexxHo Big mogeni). NMpoayKTUBHICTb:
MpnbnnsHo 0,1-0,3 ra/rog. Maca: bansbko 170-235 Kr (3anexxHo Big mogudikauii). OcobnmneocTi:
MO>XXNMBICTb peryntoBaHHA rMbUHM KOMaHHSA 3a A0MNOMOIrOl0 ONOPHOro Koeca; NpocTa Ta
HadilHa KOHCTPYKLUif. TpeTiM NpuknagoMm, SKMn HaBedeHo Ha puUC. 2.2 B, € KOHBEEPHUIA

oOoHOPSAAHUI Konay 656 Big MoSIbCbKOT KOMMaHIT [18]. Lle HaBicHa ogHopsAAHa
Konajika-TpaHcnopTep, 9Ky NPUEOHYIOTL A0 TPaKTopa Yepe3 TPUTOYKOBY HaBiCcKy || KaTeropii;
npuBsig 3abesnevyeTbca Big BBI ( ) TpakTopa. OCHOBHE il NPM3Ha4YeHHS BUKOMNYBaHHSA

KapTonai (Ta NOTEHUINHO iHWKX 31 KOpeHenaoA4iB) 3 rpsan, O4YULLEHHS KyOHIB Big FPyHTY NpsaMo
B NOJli N aKypaTHe BiAK/JaAeHHs iX Ha3ad Ha rpsagy nosagy MawunHu, wob MiHimizyBaTn
NOLUKOAXXEHHSA NMPY HAaCTYMHOMY MpPOI34i TpakTopa. Ha puc. 2.2 r npoaeMoHCTPOBaHO Le 04HY
Moesib YHIBEPCaNbHUIA TpaHCNoOpTepHU KapTorsiekonad ArpoCag ans motobrokis [1].
YHiBEpCaNbHU TpaHCNOPTEPHUI KapTornsiekonay npmnsHadyeHmnn gns pobotun 3 motobnokamm, €
eheKTUBHUM MPUCTPOEM LS8 MEXAHI30BAHOr0 30MpaHHA KapTonJi Ha HEBEIMKMX Ta CEPenHiX
dinaHkax. BiH obnagHaHMin TpaHCMOPTEPHO CUCTEMOLO, sika 3abe3nevye NNaBHUN i
6e3nepepBHUI NpoLec NiANOMY KapTOMASAHOrO NaacTa 3 FPYHTY Ta MOro TPaHCNOPTYBaHHA 00
3a4HbOI YaCTUHN MaWnHN. KOHCTPYKLiS KapTonJjekonaya 403BOJISIE NpaLoBaTu 3 Pi3HUMK
TMNaMu MoTob0KIB, WO HAaJaE NOMY YHIBEPCasbHICTb | NPOCTOTY B eKCnayaTauii.

@AI generated text detected: ChatGPT 5.3, : 55,73% id: 18

3aBOsKM HadinHin 36ipui Ta MiLHUM MaTepianaM, MallHa BUTPUMYE HaBaHTa>XEHHS Nif 4ac
poboTn Ha pi3HUX TUNax rpyHTIB, 3abe3ne4vyoyn MiHIManbHi BTpaTy BPOXKato i BUCOKY
NPOOYKTUBHICTb. MpocToTa HanawTyBaHHA rAMbuHM KoNaHHA Ta NerkicTeb y gornagai pobnsarb
Len arperat 3pyYHUM OJ19 KOPUCTYBAYiB, AKi LiHYOTb LUBUAKICTb i AKICTb 36MpaHHA KapToni
6e3 3aMBUX BUTPAT 4Yacy Ta 3yCWJb. 3a3HayeHi 3pa3ku HanexxaTb 40 HaNMONyAAPHILINX Ha
PUHKY NOAIOHOT TEeXHIKM, WO MNiATBEPAXKYE iXHIO pe3ybTaTUBHICTb i 3aTpebyBaHicTb cepen,
KopucTyBadiB. BogHOYacC ornsan KOHCTPYKLUIM Noka3ye, Wwo 6inbliicTb MiHikapToniekonaYis
MaloTb TpaauLUinHy, nobpe BianpaLboBaHY KOMMNOHOBKY. ICHYE 3Ha4YHa KiNlbKIiCTb iHLWMNX TUNIB
KapTornjekonayis Ana ManorabapuTHOI TEXHIKM, MPOTe X MPOMUCIOBE BUPOOHULITBO Mai>Ke He
BEOETbCH, | HA PUHKY TaKi Mogeni NPakTU4YHO BiOCYTHI.

BogHo4ac, MancTpu y CBOIX MaCTEPHSAX MPOAOBXYIOTb LUYKaTU ONTUMaJibHi KOHCTPYKTUBHI
pilleHHA KapTonJiekonayis, MPMCTOCOBaHI A0 KOHKPETHUX YMOB Ta 06cAris 36mpaHHA. Bigomi
TaKoXX KapTornaekonayi 3 6apabaHHMMK cenapaTopaMu, AKi BUKOPUCTOBYIOTbLCA Ha MONAX
OKpeMux BnacHUKIB. Ha pncyHky 2.3 [14] 32 noka3aHo KapTonsekonay i3 6apabaHHuM
cenapaTopomM, NpuUsHavYeHUn ansa BaxKknx motobnokis. Puc. 2.3 KapTonsekonay i3 cenapaTopom
6apabaHHOro TNy LI KOHCTPYKLUiSA BigpPi3HAETLCA HN3KOM iIHHOBALUINHMX pilleHb, NpoTe i
e(heKTUBHICTb 3HAYHOIO MIpPOI0 3aN1eXXUThb Bif CTaHy IPyHTY, 30KpeMa Bif rpyAKyBaTOCTi Ta
HasiBHOCTi POC/IMHHUX PeLTOK i KopeHeBull,. Cepen Heponikie 6apabaHHMX cenapaTopiB cnif
Bi43HAYNTM IX CXWNbHICTb 00 3abuBaHHS, LLO iCTOTHO 3HMXKYE AKICTb cenapalii. AHasi3 nokasas,
LLLO OCHOBHI BY3/11 Ta poboyi opraHun umx MalnH 3abe3nevyoTb epeKTUBHE NiAKOMNYBAaHHA Ta
TPaAHCMOPTYBAHHA KapTOMJIAHOIO MJacTy, NPU LbOMY MiHIMi3ylO4/ NOLWIKOAXKEHHS By nb0.
KOHCTPYKTUBHI pilleHHS, L0 3aCTOCOBYIOThLCA B OAHOPSAAKOBUX KapTonaekonadax, CNpusaoTb
NigBULLEHHIO MPOOYKTUBHOCTI, NoNerwyTb 06cnyropyBaHHs Ta 3abe3nevytoTb CTabiNbHICTb
pob0TK B Pi3HUX FPYHTOBO-KAIMaTUYHNX YMOBaXx. 2.2 TexHidyHe obrpyHTyBaHHS rOJI0OBHUX
KOHCTPYKTUBHNX MOKA3HUKIB BAOCKOHAJIEHHA NeMeLla KapTonJekonada JleMiw KapTonaekonaya
BUKOHYE 3aBAaHHSA MiAKONYBaHHSA Wapy rpyHTY, Y SKOMY MicTATbCA 6ynbbun, MOro 4acTkoBoro
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abo NoBHOro pynHyBaHHA Ta NMoAasibLUOi NepefaYdi Lboro BOPOXY Ha HaCTYMHi poboyi opraHu.
KoHCcTpyKLuia 33 nemelwa mae 3abesnedyyBaTu MiHiMaslbHE 3aX0MJIeHHS 3aiBOro FPYHTY, @ TakKoXX
He [oNyCKaTW NOWKOAXKEHHSA Y/ nponyckaHHA 6ynb6. Bubip onTumansHoi hpopMn nemelua
r'PYHTYETbCS Ha BcebiyHOMY aHani3i ymoB oro poboTun Ta BUMOT, O 00 HbOrO BUCYBalOThCS.
Ona eheKTMBHOI peani3aLii LMX BUMOr 3anpornoHOBaHO pobo4nin opraH, SKUn Ai€ Ha FPyHTOBUN
wap nepeBakHO NacuBHMM cnocobom. OCHOBHUM €1eMeHTOM MNiAKOMYY0ro opraHa €
OBOrpaHHUN KIUH, Wo 3abe3nevye nobose nigpizaHHA naacTa. KOHTYp /ie3a Takoro opraHa
MOBMHEH BiANOBiAaTU OPMi MepPeTUHY KapTonasHoro Kywa [12]. Jlemiw (puc. 2.4) BAKOHaHWUA y
BUrAsAi KopuTa. Mloro nepenHs YacTuMHa Ma€ 3a0KpyriaeHHs pagiycom 300 MM ans
eheKTUBHILLIOro Nigpi3aHHA nnacTa, a A0 3a4HbOI YaCTUHW LWApPHIPHO MPUKpPINAeHi BioKNAHI
nanbui, 9Ki 3anobiratoTb 3aTPUMaHHIO KaMiHHA MiXK siemelleM i rpoxoToM. bokoBi CTiHKKM nemella
YyTPUMYIOTb NacT Big cnoB3aHHA BbHiK i 3abe3nevyoTb MOro Npoxoa)XeHHs B340BX FPOXoTa Ha
DOCTaTHIO OOBXUHY A/ NMpoBefeHHs cenapadlii. Puc. 2.4. Jlemiw 3anponoHOBaHOI KOHCTPYKLLT.
Bigomo, o xapakTep gedopMadlii FpyHTY Nia Aieo knmHonoaibHoro poboyoro opraHa
BU3HAYAETbCS BEJINYMHOIO KyTa O, AKUA Ha3MBalOTb KYTOM pi3aHHA. 159 3MeHLIEeHHS 3yCUnns,
HeobxigHOro oNns nigpisaHHA wapy rpyHTy, uen KyT Mae ByTn akoMora MeHwmnM. 34 NigHaTTa
Wwapy Ha 3agaHy BMCOTY H 3a yMOB MiHiMasIbHOro MO4YaTKOBOI0O KyTa (. Ta pauioHaslbHOI
DOBXUWHM neMella | MOXKHa 3abe3neynTun 3a 4ONOMOrol0 KAMHIB, Y AKMX 3HA4YEHHS KyTa
3MIHIOETBLCA B340BX IXHbOI 4OBXWUHMK (puc. 2.5). Puc. 2.5. Cxema ans BU3Ha4Y€HHS ONTUMaIbHOI
dopmn nemerta. KyT o 04HOYACHO BUKOHYE QYHKLLiIIO KyTa KpuleHHs. Mig Yac pyxy nigkonaHoi
Macun B340BX MOBEPXHIi 3i CTa/IMM 3HAaYEHHSM LIbOro KyTa BOHa He 3a3Ha€ A04AaTKOBUX BMMBIB.
Tomy, Wo6 MOBTOPHO BMJIMHYTU Ha NiAHATUI Wap, HeobxigHO 3aCcTOCyBaTN HOBUN KJINH i3
6inblINM KYTOM KpUeHHS. KyT o 0AHOYaCHO BUKOHYE POJlb KyTa KpuweHHs. Konu nigkonaHa
Maca pyXa€eTbCs B340BX pob0OY0i MOBEpXHi 3i CTasIMM 3HAa4YEHHAM LibOro KyTa, BoHa bifbLue He
3a3Ha€ 004AaTKOBOIro BN/MBY. TOMy, W06 NOBTOPHO NOAIATY Ha NiIAHATUN Wap rPyHTY, HeobxiaHOo
BUKOPUCTATUN HOBUIM KAMH i3 36iNbLLIEHNUM KYTOM KpULLEHHS (puc. 2.6). Puc. 2.6. N'padivyHa cxema
BM3HA4YeHHS HangouinbHiwoi dopMmu nemMmewa. g 3abesnevyeHHsa beanepepBHOro npouecy
po3nyLlyBaHHA Ta 3anobiraHHA HaMMNaHHIO FPYHTY Ha NMOBEPXHI0 KAMHA AOLISIbHO 3aCTOCyBaTH
NMaaBHY KPUBONiHINHY hopMy, BUKOHaHY Yy BUrnagi BignosiaHoi napabonivyHoi ginsgHku (puc. 2.7).
35 Puc. 2.7. NponoHoBaHa hopMa NOB340BXXHbOI0 rnepeTunHy semela. OpiEHTYO4YUCHL Ha
napamMmeTpu 6a30B0Oi KOHCTPYKLiT Ta BPAXOBYKOUYMN KOHCTPYKTUBHI MiIpKYBaHHS, LOBXUHY NIeMeLla

i BUCOTY pO3TallyBaHHA MOro 3aaHboro obpisa NMpPUUMaEMO BigMNOBIAHO = 280 MM
Ta H = 55 mMm. lLUnpnHy KopuTonoaibHoro nemelua (puc. 2.7) BU3HavaoTb 3a hOpMynoto: =

+ 2 , e - WMPWHa po3TalwyBaHHA Bynbb y Mexxax ogHOro Kyua. BignosigHo oo
haHux gxepena [14], MakcMMasbHa LUMPUHA KyLLla CTaHOBUTb 23-32 CM. - BiAXWUNEHHSA OCi
psakKa BiZHOCHO OCi neMella, sike MoXKe 3'sBNATUCSA Yepe3 HePIBHOMIPHICTb BeleHHs psgka abo
HETOYHOCTI B PyCi MalIMHN. Y po3paxyHKax MPMUMAEMO Lie 3Ha4YeHHS piBHUM 11 cm .OTXxe: =
320 + 2 - 110 = 540 mM. Puc. 2.8. Cxema ana po3paxyHKy LUMPUHK neMella. NepemiweHHs
Wwapy rpyHTY No NMOBEPXHIi SiIeMella iCTOTHO YCKJIaQHETbCA HAsABHICTIO POC/IMHHUX PELUTOK i
KOpPiHHA. LLLo6 YHUKHYTUK LbOro, KyT cxogy v (puc. 2.9) mae BianoBigaT BCTaHOBJEHNUM BUMOraM.
ne & - KyT TepTa cTebnmH abo KopeHeBULL POCAUH No ne3y. 36 Puc. 2.9. Cxema Oas po3paxyHKy
KyTa cxony nemerua = , 2 3a pe3ysbTaTaMn eKCNnepuMeHTasIbHUX JOCNiIOXKEHb,
KYT TEPTS KOPEHIB Mo s1ie3y CTaHOBUTb O = 45° [12]. TaKnM YMHOM: = — 45 =45,2 na
MacMBHUX JIEMELLIB CyYaCHUX KapTone3bunpasbHUX MaLlUNH KYT Haxuiy v CTaHOBUTL Big —40°
no —50°. 2.3 Po3paxyHOK NPOAYKTUBHOCTI i OCHOBHMX NapaMeTpiB BiOKNAHUX NasbLiB fnemMeLua.
Y KopeHe3buMpanbHMX MalUMHaxX KIOYOBE 3HAaYE€HHS MA€ Y3roO )KeHHS iHTEeHCUBHOCTI noaadi
MaTepiany 3 NPONyCKHO 34aTHICTIO arperaTy. LLob 3abe3sneuntn 36mMpaHHS BpoXxato 3
MiHiManbHUMKM BTpaTamm Ta 3anobirtu 3abmBaHHO pobo4nx opraHis, KifibKiCTb MaTepiany, LWo
HaOX0AWTb Y MalWMHY, He NOBUHHa NEPEBULLYBATU il MOXXJIMBOCTEN LWOA0 NponycKy. MNpn ubomy
3arasibHa NMponyckKHa 34aTHICTb MaLlUMHW BU3HAYaETbCA NMPOAYKTUBHICTIO TOr0 efleMeHTa
TEXHOMOrIYHOro NlaHUtora, SKNn Ma€ HanMeHWy eheKTUBHICTb poboTun. [ns
KapTonaesbunpanbHOI MalLWHN 3aNPOMNOHOBAHOT KOHCTPYKLII TakKUM efleMeHTOM € peLliTHUN
rPOXOT, OCKiJIbKM Ha JieMeLli MaTepian NepeMIlLyETbCS NMLWe NOCTyNasabHO, TOAI AK HA FPOXOTi
BiH 3a3Ha€ NOCTYManabHO-KOJIMBHOIO PyXy, WO 0OMeXXYE NPOAYKTUBHICTb. 3arajoM HeobxiaHy
MPOMNYCKHY 34aTHICTb MalUWHW BU3Ha4YaloTb 3a BignosigHoto opmynoto (Kr/c):

/360 , M 37 pe - poboya WnpuHa 3axBaTy 3Hapannsa, M (B = 450 mm);
- MOKa3HWK ypoXxanHocTi, u/ra (A = 100 u/ra); () - WBNAKICTb PyXy MalUWHN, KM/rog.
=15M/C. MM - KoeiuieHT, wo Binobparkae cniBBigHOLLIEHHS Macu KOPUCHOI 0

MaTepiany, SKUN BULINSETLCS, A0 3arajbHOI Macu CUPOBUHMU, WO HAAX0OUTb Y KOMbalH
(Hanpuknapj, BiAHOWEHHA Macy KapTonai Ao CyMapHOI Macu 3emii, KapTonai Ta 6agunnsg, axi
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rnoaatTbCa B KapTonsesbupanbHuin kombanH). () = / + , B B 1€ -
MacCa KOPUCHOro MaTepiany, Wo BUAINSAETbCS, KI; B () + - 3arajibHa Maca MaTepiany,
fKa HagXxoauTb y KoMbBalH, Kr. B Y npouecax, ae BinbyBaeTbcs 0bpobka maTepiany 3
BiJOKPEMJIEHHSIM KOPUCHOIO NMPOAYKTY (3epHa, KapTonJi, IbOHY TOLLO0), KOeilieHT 1,0

Y Bunagkax, Koam 34iNCHI0ETLCA nuLe nepepobka MmaTepiany 6e3 BuAiNeHHA KOPUCHOT
CKNafoBoi (Hanpukniag, NnoapibHEHHA 3eneHO0i MacKu), 3Ha4YeHHS =1,0. Ha cenapyBasbHi
opraHu KaptonjaesbnpasbHUX MalWMH 3a NOCTYNaJbHOI WUBNAKOCTI pyXy 36mnpasnbHOro arperaTy B
Mmexax 0,65-1,5 m/c HaagxoanTb 'PyHTOBa Maca Yy KinbkocTi 150-300 kr/c. Mpu ubomy ii cknag
BKJItOYAE 95-97 % rpyHTYy Ta 1-2 % pPOCANHHUX 3a5ULWLKIB, a YacTka 6ynbb KapTonni CTaHOBUTb
nvwe 2-3 %, 9ki HeobxigHo BigoKpeMnTn. TakKMM YAHOM, NPUNMAOY 3HAYEHHS = 0,03,
MO>XHa oTpuMaTKn 0,450 - 100 - 5,4 = 22,5 kr/c. 360 - 0,03 OT>Xxe, haKTUYHa
NMPOAYKTUBHICTb KapTorekonaya gopiesHtoe 0,15 ra/ron. Takmm 4YMHOM, NOTPiIOHMI piBEHb
NMPOOYKTUBHOCTI 36MpanbHUX arperaTiB BU3HAYaETbLCA NPOMNYCKHOI 34aTHICTHO iX poboynx
opraHie i koedilieHTOM BUKOPUCTaAHHSA 3MiHHOro poboyoro Yacy. BiakuaHri nanbui (puc. 2.10)
ABNAIOTb CO60I0 MPYTKW, 3aKpineHi Ha IeMeLli 3 NOro TUJbHOI YaCTUHW, OCHOBHE MPU3HAYEeHHS
AKMUX Nongarae y 3anobiraHHi 3aCTpsAraHHO KaMiHHA MiXK neMelleM i rpoxoToMm. LnpuHa nanbuis
BM3HAYaETbCA 3 ypaxyBaHHAM PO3MIipiB KaMiHHSA, 'PYHTOBUX FPYAOK Ta iHWKWX AOMiloK. 38 Puc.
2.10. 3aranbHUi BUrA44 siemMmella, OCHaWEHOro BiAKMAHMMN NanbUaMN Ta FrpoxoToM. LLUnpunHy

nanbuiB npunMaemo 3a gopmynoto [20]: () =BB+ , M MNN ge B— wnpunHa nanbuis,
AKy npunmaemo B = 0,02 ... 0,04 m; MJ1 M1 — MOHTa>XHUIM 3a30p MiX MajbUsMU, WO
CTaHOBUTb = 0,02™ ; Togai 0,05 ==11wTt;M()0,03 + 0,02 npunmaemo =11

wT. M BucHoBKkM 0 po3ainy Il B po3aini po3rnsaHyToO KOHCTPYKTUBHI 0COBAMBOCTI OAHOPSAAKOBUX
KapTonaekonayiB. KOHCTPYKTMBHa CXxeMa OOHOPAAKOBMX KapTOMJAEKoMnaYiB Big3Ha4Ya€ETbCS
BiIHOCHOO MPOCTOTOLO, L0 NO3UTMBHO BMJIMBAE Ha HAAiINHICTb POBOTN, 3HUXKEHHSA MaCcK MalLUWUHK
Ta CNPOLWEHHS Ti TeEXHIYHOro 0b6CcNyroByBaHHS i peMoHTY. NpoBeaeHo TexHiYHe 0brpyHTyBaHHS
KOHCTPYKTMBHUX NOKa3HUKIB BOOCKOHA/IEHHS JIeMeLLa KapTonsiekonaya. Po3paxoBaHo
MPOAYKTUBHICTb Ta OCHOBHI NapaMeTpu BigKMAHNX MasbuiB nemewa. 39 PO3 41
PO3PAXYHKOBO-KOHCTPYKTUBHWI 3.1 Po3pobka KOHCTPYKLi Konaya A8 MasorabapuTHOI
Ci/IbCbKOroCcnoAapCbKol TeXHIKM KOHCTPYKLiS KapTonJaeKonaya, Wo rnokasaHa Ha pUcyHky 3.1
NnoeHyE eheKTUBHI TEXHONONIYHI XapaKTEPUCTMKMN 3 BiGHOCHOIO NPOCTOTOI Ta EKOHOMIYHICTHO
BUrOTOBJIEHHSA. Lia KOHCTpYKLUia 3abe3nevyye NigBnWEHyY MPOAYKTUBHICTE poBOTK 3a MiHIManbHMX
3aTpaT Ha 06bcnyroByBaHHSA Ta ekcrijlyaTauito. Puc. 3.1. KOHCTPYKTUBHO-TEXHOJIOMNYHa CXeMa
po3pobrieHOro KapTonsaekonaya: 1 - KapTonanHa; 2 - cenapyBasbHuin 6apabaH; 3 - nemiw B
360pi; 4 - onopHe KoJsieco; 5 - paMa KapTornsiekonaya; 6 - kKoJsleco eHeprosacoby; 7 - rpebiHb
6ynbboHocHOro naacTy; 8 - 6ynb60HOCHUI NAacT. 3aBASAKU ONTUMasibHOMY NOEAHAHHIO pobo4vmnx
OpraHiB Ta MexaHi3MiB Kona4a AOCAraeTbCS TOYHE NigKonyBaHHSA 6ynb6, 3MeHLLeHHS iX
nowkKoO>KeHb Ta 36epe)xeHHs AKOCTi BpoxKato. Noaanblie yoocKoHaleHHA nepenbavae
BUKOPUCTAHHA MOOYJIbHUX €NEMEHTIB, WO A03BOJIAE afanTyBaTu Konay nifg pi3Hi yMOBU FPyHTY
Ta KJiMaTn4Hi ocobnmBocTi perioHy. 40 TexHonorivHMM npouec poboTn npucTpoto nepenbadae
HacTynHe: nemiw 3 nNigHiMaEe KapTONAAHUIA NAacT 8 i YaCTKOBO NepPEMILLYE NOro A0 NasibLeBoro
cenapyBaibHO-TpaHcnopTyt4yoro 6apabaHa 2. bapabaH NOCTYNOBO 3aXOMJIOE KapTOMJsHY Macy
i TPAHCNOPTYE i Big ieMela A0 3a4HbOi YaCTUHN MalWnHW. 3aBOSKM peLwiTYacTin KOHCTPYKLUT
bapabaHa BiAbyBa€ETLCA NMPOCiBaHHA IPYHTY, a 6ynbbu 1 BUKMAalOTbCS Ha NOBepPXHI0. [looaTKOBY
cenapauito 3abe3nevye pi3HMLSA Y Maci Ta NapyCcHOCTi eNeMeHTIiB KapTOonJsiHOI MacK nig vac ix
BUAbLOTY 3 bapabaHa. TakMM YNHOM, BMKOMaHa KapTomnas ONMHAETLCA Ha NOBEPXHi Mons, nicns
yoro ii HeobxigHo Bpy4Hy 3ibpaTn Ta AOCTaBUTU A0 Micub 36epiraHHA. MeToto NpoBegeHnx
PO3pPaxyHKiB € BU3HAYEHHSA ONTMMaNbHUX KIHEMAaTUYHUX Ta KOHCTPYKTUBHMX NapameTpis
po3p061eHOro MPUCTPOID. 30KPEMA, Lie BKJIIOYAE: [| BUSHAYEHHS LWBNAKOCTEN pyxy poboumx
OpraHiB; [| po3paxyHOK KyTa Haxuay Ta chopMu nemella ana 3abesneyeHHs eheKTUBHOIro
MigKOMyBaHHA KapTOMJIAHOrO NsacTa; [| MoA4esitoBaHHA B3aEMOAIiT KapTOMamnH i3 poboynmun
efleMeHTaMun cenapyBajibHO-TpaHcNopTy4oro 6apabaHa; [| OUIHKY NPOAYKTUBHOCTI Ta
eheKTMBHOCTI cenapauii rpyHTy i 6ynbb. MNoganbwi eTann BKAOYaOTb aHaNi3 AVMHAMIKK pyXy
KapTOMJMH Nig Yac TpaHCNOPTYBaHHSA, BU3SHA4YeHHS ONTMMasibHOI KOHCTPYKLiT NanbLeBoOro
bapabaHa Ta noro obepTanbHOI WBUAKOCTI, WO O03BOINTb 3HN3NTK BTpPaTn Bynbb i 3abe3neunTtu
6inblU PiBHOMIpHMI PO3MN0OAiN KapTOnJli Ha NoBepxHi Nonga. KpiMm Toro, NpoBoAMTLCA OLiHKA
BMJIMBY Pi3HNX NapaMeTpiB 'PYHTY, BOJIOrOCTi Ta Macu KapTOMJsaHOro rnjacta Ha epeKTUBHICTb
poboTu npucTpoto. Y pesynbTaTi po3pobkn Ta po3paxyHKiB O4iKYETbCA OTPUMAHHS
pekoMeHaauin Wwono onTUManbHUX NapaMeTpiB KapTonjekonaya, Wwo A03BOAUTb MigBUWNTY
NMPOOYKTUBHICTb pobOTM Ta 3HU3UTM BTPATWU BPOXKato Nia Yac 36upaHHS. 41 3.2 O6rpyHTYyBaHHS
OCHOBHUX NapaMeTpiB Nigkony4mux poboymx opraHis Jlemewi kaptonnesbmpanbHUX MaLUWH
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rnpu3HaveHi ans nigKonyBaHHA Wapy rpyHTY 3 6ynbbamu, MOro 4acTKOBOIO Y MOBHOIMO
PYMHYBaHHSA Ta NoAanbLUoi nepenadi Ha iHWi poboyi opraHun. IXHA KOHCTPYKLiS NOBUHHA
rapaHTyBaTW MiHiManbHe 3aX0MJIEHHSA 3aBOro r'PyHTY N BOoAHOYaC 3anobiraTn NnponyckaHHIo
abo nowkoaxeHH 6ynbb (prc.3.2). Y cydyacHUX MallnHaxX NeMill 3a3BUYa BUKOHAHUIN Y
BUIIS4i ABOrPaHHOMO KJAMHa. 3aNeXHO Big 0Co06MBOCTEN pyXy BOHU MOAINAIOTLCA Ha aKTUBHI Ta
rnacueHi. 3a popmMoto nemMeLli MoXXyTb BYTU NAOCKUMU, KOPUTOMNOZIOHNMU, CEKLINHUMU YK
ONCKOBUMU. TaKOXX BUKOPUCTOBYIKOTbCA KOMbOiIHOBaHI BapiaHTK, WO NOEQHYIOTb eneMeHTn 060x
rpyn akTUBHI Ta NacuBHi. Puc. 3.2. BapiaHTN KOHCTPYKTUBHUX CXeM MNigKonyBasibHUX pobo4nx
opraHie KaptonnesbupanbHux MawunH. 42 KoputonoaibHunm nemiw (puc. 3.2, B) 3anobirae
po3nafaHHIo NsacTa Ta 3aXOorJIloE MEHLWY KiNlbKICTb FPYHTY NOPIBHAHO 3 MJIOCKNM, OOHAK MaE€
He[oNIK: Y BUTHYTKX AiNAHKax (30Ha A) 4acTo BiAbyBaeTbCA HaNMaAHHA I'PYHTY. Lle cnprynHse
pi3ke 36i/blUEHHSA TArOBOro OMopy Ta MUMOBIJIbHE CKMAaHHA 3eMsi. CekuinHni nemiw (puc. 3.2,
r), copMoBaHWM i3 NigKonyto4oro esiemeHTa 1 Ta 60KOBUX YacTuH 2, no3baBneHuin npobnemn
HanunaHHs4. MigKony4Ynin enemMeHT MoXXKe CKJlafgaTucs 3 Kisibkox cekuin (puc. 3.2, K). OKkpim
LbOro, CEeKLiNHI neMewi MaloTb NMepeBary: Npouec cenapauii niacTa po3rno4YnNHAETLCS
6e3nocepenHbLO Ha ix NoBepxHi. CNiIbHUMWN HEAQONIKAMM MACUBHUX NEMELLIB € NiABULLEHNNA
TArOBUIN OMip i TEHAEHLUiS 00 CKMOAHHSA 'PYHTY 3@ BUCOKUX poBOYMX LLUBUAKOCTEN. AKTUBHI
fleMelli 34aTHI pyxaTucsa BiAHOCHO paMu (KonmeaTucb abo obepTaTnca). TpaeKTOPIN iXHIX TOHOK
€ CYMapHUM pe3ysibTaToOM pyXy MallMHW Ta BNAaCHOIro NepeMilleHHs BiAHOCHO paMu.
KonnBanbHUM akTUBHUIM NeMill (puc. 3.2, 4), LWo BUKOHYE NJoCKonapaiesnbHi KONMBaHHS, a
TaKOXX MasTHUKOBUI BapiaHT (puc. 3.2, e) 3abe3neyyoTb NPMMYCOBE 3MillleHHSA NaacTa rno CBOIN
MOBEPXHi Ta aBTOMAaTUYHE OYULLEHHSA sie3a. 3aBAAKM LLbOMY BOHW 3HAYHO MEHLUE, Hi>K MaCUBHI
neMelli, HaKOMNYYyTb HaMMaHHA Ta 3abuBaloTbCA POCAMHHUMM pelwTKaMu. MpoTe iXHIM
HeOolikoM € AMHaMiYHa HEBPIBHOBA>XEHICTb. 1719 4aCTKOBOro ii YyCyHEeHHS 3aCTOCOBYIOTb aKTUBHI
60OKOBMHM, AKi KONMBATLCA Y NPOTUda3i 4O OCHOBHOIO seMewa (puc. 3.2, X). AKTUBHUN
ONCKOBUIM nemiw (puc. 3.2, 3) nigpisae rpyHToBY rpsAkKy Ta TPAHCNOPTYE NaacT No CBOIN
MOBEPXHI, MiC/AS8 YOro BiH 3ilUTOBXYETbLCA 3 ANCKA MO HEPYXOMOMY WNTKY 3. F0N0BHUMN
rnepesaraMu UCKOBUX SIeMeLUiB € BiACYTHICTb iIHEPLINHNX HEBPIBHOBAaXKEHUX CU | MOXJIUBICTb
3BY>XEHHS MOTOKY NiAKOMaHoOro Mmatepiany. Taki 1eMelli LWMPOKO BUKOPUCTOBYIOTLCS B
KapTonnesbunpanbHNX MawnmHax BUpobHMLTBa KoOMbiHaTYy

ﬂ 3HangeHo nocunaHb: 0% id: 19
«BenmapBepk»,

MPU3HaYeHUx ansa poboTu B Ierkux i cepefHix rpyHTOBO-KAIMaTUYHNX yMoBax. HanbinbLu
MoLIMpPEeHNMIN pi3HOBMUAAMN KOMBIHOBaHUX nemMeLliB € poboyi opraHu, Lo NOEAHYOTb NAaCUBHUNA
neMiw 3 akTuBHUMKU 6OKOBNMHaMMK, AKi MOXXYTb 43 34iNCHIOBAaTN KOMMBaJbHI pyxu (puc. 3.2, i) abo
obepTaTucs (puc. 3.2, K). Y byab- AKOMY i3 LNX BUKOHAHb aKTUBHI BOKOBNHN NepeLluKoa KatTb
pO3CuMaHHIo MiAHATOro rpyHTOBOro nJacTa, 3anobiratoTe 3abmnBaHHIO nemelwa bagnnnam Ta
POC/IHHUMW pelTKaMn, a TakKoX CNPUAITb 3MEHLLEHHIO TArOBOro ornopy. 3 MeTOK CTBOPEHHS
KOHCTPYKLIiT MpoCToi Ta BOAHOYAC AOCTAaTHbO epeKTUBHOI MallWHK Y NPOeKTi nepenbayaeTbCcs
BUKOPUCTaHHA caMe NnacMBHMX nemewlis. Moganbuli AoCNigXEHHA BUKOHYBAaTUMEMO Yy ABOX
BapiaHTaxX — i3 3aCTOCYBaHHAM Yy KOMayi NJ0CKOro NacMBHOMo iemMella Ta NacuBHOro
koputonoaibHoro. NMpoTe Nepen nepexonomM A0 aHai3y LMX BapiaHTIiB pO3rjsHEMO NepeayMoBm
040 iHWWUX OCHOBHMX TUMIiB feMeLlis. OCHOBHMMMW NapaMeTpamMum MJOCKOro NacMBHOIO eMella

(puc. 3.3) € KyT Haxuny pobo4yoi rpaHi 00 FOPU3OHTY , DOBXWHa |, WwunpunHa B, KyT ckocy
nesa . N BennynHa KyTa a N1 i 4OBXMHa fleMella L 3B’a3aHi 3a1eXXHiCTIo: =,
n pe - BUCOTa po3TallyBaHHSA 3agHboro obpisa nemewa. Bucoty H

BMbMpatoTh Taky, Wwob 3abesnedynTr NaaBHUI Nepexig naacTa 3 JIEMELWa Ha HacTynHunm poboyni
opraH i wob 3a3op A MiXK HUXKHIMWU eNeMeHTaMn OCTaHHbOr o i AHOM 6opo3HK ByB He MeHWwe 40
MM. Big KyTa 3aN1€XNTb TArOBUIA ONip | CTyniHb Apo6seHHs nNiacTa. 13 N1 3MeHLWeHHAM
3MeHLWYeTbCa apobneHHs nnacTa, wo HebaxkaHo. 11 44 Puc. 3.3. OCHOBHI NapaMeTpu NJ0OCKOro
rnacmeHoro nemewa. ONTUManbHUN KyT 3a3BMY4an CTaHOBUTb 15-20°.Po3Mip WwmpmHm
Nemella n 3agatoTb Tak, Wwob BiH MOBHICTIO NigkonyBaB yCi 6ynbbu, po3TawoBaHi B rpsaaL;,
BOZAHOYAC 3aXONJIoYM MiHIManbHO MOXKIMBY KiNbKiCTb IpYHTY. LLInpnHa nnockoro nemewwa

(puc. 3.4, a) BU3HavaeTbCs 3a opmysiot: () B = + 2 + 2 ne
- LWUMPUHa po3TallyBaHHA 6yneb y rHisai; - 3MilLeHHs oci psaay BiAHOCHO OCi lieMelua, Lo
BUHWKAE Yepes KpMBU3HY psany abo HETOYHICTb KepyBaHHS MaLUMHOW; h - ranbuHa
nigkonyBaHHS; /1 - rnnbunHa 3anaraHHS KpanHix 6ynbb y rHisai; - KyT MPUPOAHOro

YKOCY I'PYHTY. SKWO WwWnpnHa nemelwa byne MmeHwoto, KpanHi 6ynsbu, AKi nigHiMae rpyHT nig Yac
06p06bKKN, MOXKYTb 3aJIMLNTUCA HE 3ax0onJieHUMKn i 3arybutucs. Y Bunagky KkopmtonoaibHoro
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nemewa (puc. 3.4, 6) Ta nemewa 3 60KOBUHaAMKN NOro LUNPUHA: = +2 Puc. 3.4.
CxeMa Oons po3paxyHKy WnMpuHM nemewa. Ons 6esrpebeHeBunx (rnagkux) nocagok CTBOPEHO
cneuianbHU Nigkonyw4nin poboymnn opraH - ONCKOBUN rpaaKonianoMHuK (puc. 3.4, B), GKuin
MOEAHYE MACUBHUIN NeMiLl i3 aKTUBHUMUN BOKOBMHaMN. BOKOBUHM 1 y BUrSAi ANCKOBUX HOXIB
nigpizatoTb rpsagky 3 6okis i pa3om i3 nemewem 2 nigHiMaTb Ti Bropy. Y pasi, SKLWo nnacT
3aTUCKAETbLCA MK AUCKaMu, B6iTep 3 BiAOKPEMIIIOE NOro i HaNpaB/sEe Ha cenapytoynin poboyni
opraH, po3TallOBaHUN 3a FPAAKOMNiANOMHUKOM. BukopunctaHHsa guckoBoro 45
rpsoKoniANOMHMKa CYTTEBO 3MEHLUYE TAroBuMi onip, 3anobirae posnanosi Nnnacta i 3abesnevye
3aXOMNNEHHA MiHIMaNbHOT KiNbKOCTi FPYHTY 3 rpagku. TakMM YMHOM, NiC/9 NPOBEAEHOr0 aHanisy
KJTI0HOBUX XapaKTepPUCTMK 3a3HayYeHUX TUNiB NigKony4mx poboymx opraHis, MoXXHa 3pobuTn
BVMCHOBOK, WO A/ HAlOol MallMHW ONTUMasibHUM € BUKOPUCTAHHSA MacMBHUX NJIOCKOro Ta
koputonoaibHoro nemeltie. OCHOBHUMMN XapaKTEPUCTUKAMU MJIOCKOro NacMBHOIoO sieMella (puc.

3.3) € KyT Haxuny pobo4oi NoOBEPXHi 40 FOPU3OHTY , JOBXXWNHa , lWWMpunHa Ta KyT 11
3pi3y nesa .LnpnHa nemewa (puc. 3.3, a) BU3Ha4YaeTbCs 3a popmyioko: () =220+ 2

40 + 2 150 — 80 - 0,5 = 370 mm pe b - wnpuHa 3anaraHHa 6yneb B rHizgi, b=220 mm; -
3CyB OCi pagy Wwoao oci nemewla, = 40 mmMm; h - rinbuHa nigkonyBaHHs, h=150 mm; /1 -
rnmbuHa 3anAraHHs KparHix Mo wupuHi rHizga 6yneb, 1 = 80 mMmM; =0.5-
yepes KyT MPUPOOHOro ykKocy rpyHTy. CepefHin KyT BXOO)XEHHS fleMella B rpyHT NpunMemMo
3rigHO HaBeAEeHUX peKoMeHaalin uboro NyHKTY, = 150 [18]. n Benn4yuHa KyTa i
OOBXWHa fieMella L 3B'A3aHi 3a/1eXHICTIo: 11 120 ===478 MM,

15° n pe H - BUCoTa po3TallyBaHHSA 3a4HbOro Kpato nemewa, H=120 mm. Bubip uiei BucoTu
BM3HAYa€ETbCA HeobxigHicTIO 3abe3neynT NnaBHUN nepexin wapy rpyHTy 3 ieMella Ha
HaCTynHUN poboynii opraH, a Takox Wo6 3a30p A MiXK HUXKHIMW efleMeHTaMn OCTaHHbLOro Ta
OHOM 60OpO3HU cknagae He MeHwwe 40 mMm. KyT BMJINBAE Ha TArOBUIM ONip Ta CTYMiHb
noapibHeHHs wapy. MNpu 1 3MEeHLWeHHI ApobneHHs Wapy 3MeHLWYETbCS, Wo € HebaXkaHUM. N
Hocnip>xeHHA Ta baraTopivyHa NpakTMKa rMokKasaaun, LWo onTuMalJibHe 3Ha4YeHHS KyTa
3HaxoauTbCs B Mexax 15-20°. Kpim Toro, BianosigHO A0 pekomeHaauin n [16], dopmy nemewia
MO>XHa BMKOHaTW /laMaHOo0, LLLO MOKPALLYE KPOLEeHHS rpyHTY. MapamMeTpun Takoro nemelua
BM3HA4YaloTbCA aHaNOoriYyHMMK hbopMynamMun, K NOKa3aHo Ha pUcyHky 3.5. 46 Puc. 3.5.
MoangikoBaHMM NAOCKUN neMiw: 1 - nemiw; 2 - cTinka. [na uboro BUNagKy MaTmmMmemo, no
DiNsAHKaX: =11°,11 =180 MmmMm; = 20°, L =200 mm; =10°11=100mMMm. 2111 Ons
koputonoaibHoro nemelia (puc. 2.3, 6) 3a dopmynoto: B = 220 + 2 - 40 = 300 mMm. OTXKe, TakKuUMm
YMHOM 6yN0 HaMiYeHO OCHOBHI KOHCTPYKTUBHI PO3Mipy NPOMNOHOBAHMX JIEMELLIB HALLOro
KapTonaekonaya. 3.3 Po3paxyHKN MiLHICHUX XapaKTEPUCTUK OKPEMUX €N1IeMEHTIB IeMelLla.
MNMpoBenemo NepeBipKy MILHOCTI CTiNKK nemelua. g cTinka € BUrHYyTUM BpycoM, 0AHNM KiHLEeM
XKOPCTKO 3'€QHAHUM i3 sieMelleM, a iHWWUM i3 paMolo KapTornaekona4va. Ha Hel gie ropnsoHTasbHa
cuna P, wo BignoBiga€e onopy sieMela Nif Yac NpoTAryBaHHSA rPyHTOBOrO rnjacTa. 3Ha4YeHHS ui€l
cnnum 6yno BM3HavyeHe B nonepenHbOMy Migpo3aini. ¥ pamkax 4aHOro po3paxyHkKy ii BEANYNHY
npunMaemo 36inbLIeHOo0 yABiYi, o6 ypaxyBaTu BNJIMB AUHAMIYHMX HAaBaHTa>XeHb Nif Yac pyxy
arperaTy Ta HepiBHOMIPHICTb CTPYKTYpW MNIOAOHOCHOrO wWwapy. 47 OTXXe, akTMBHa Cuna ornopy,
o Aie Ha nemiw, cTaHoBUTbL 6113bko Pa = 1000 H. Po3paxyHKOBY CXeMy CTilKK siemella NogaHo
Ha PUCYHKY 3.6. Puc. 3.6. Po3paxyHKoBa cxeMa CTinku sieMewa. ig 4ac MiLuHICHOro po3paxyHKy
ocobnmBy yBary npuainsaoTs ABOM XapakTepHUM nepeTtuHam - I-I Ta ll-ll, ockinbkn came 3a HUMK
MO>XHa OLiHUTW 30aTHICTb CTINKN BUTPMUMYBaTN HaBaHTa)XeHHSA. KOHCTPYKTUBHO CTillKa Ma€e
3MiHHY XOPCTKICTb | 0BaJibHYy (hOpMy MonepevyHOoro nepepisy. = 1
= 1 = 1 ne P=P =1000 H; 2 0 2 =15 ; c - nneye [ii
cunnm P B nepeTuHi |-, c=65 mm. Toai BignoBigAHO B LbOMY NEPeTUHIi MaTUMeMO: = 1000
15° =966 H 1 = 1000 15°=259H1 = = 1000
0,065 =65HM 1 OnTuManbHWUIA NMonepeyvyHnin Nnepepis oBasbHOI 6ankn BU3HAYMMO 33
[0MoMOro MeToay nocnifosHoro ninbopy. Onga po3paxyHKiB CKOPUCTAEMOCS HACTYMHOIO
opmynoto: 48 =+1 , - ue BignoBigHO
nJjoua nepepily CTinkM Ta Il OCbOBUN MOMEHT onopy: = Togmi:
62 = 3,14 - 0,015 - 0,008 = 376,8 - 10 ™ 2 = = 4
Topi: 2 3,14 - 0,015 - 0,008 —6 3 ==1,413-10M 4 Puc. 3.7. dopmMa nepeTuHy
CTiKK NnemMelua. Y TakOMy pasi Hanpy>XeHHAa B 3a3Ha4YeHOMY nepepisi fopisHioBaTMMe: 966 65 —6
61[1] =+ =48,6 - 10a =160 - 10 MNa 6 -6376,8-101,413 - 10 OTxe, gn4
LbOro efleMeHTa AO0UiJIbHO 3aCTOCyBaTu eninTu4Hy opmy nepepisy 3 Besankot Biccto 30 MM Ta
Manoto 16 MM. TaKo>X BapTO 3a3HAYUTK, LLO HAaNpPy>XeHHS, CIPUYNHEHI Ai€l0 NonepeyHoi cniu,
He nepeBuLlytoTb 1 MlMa, Tomy 49 iX BNIMBOM MO>XHa 3HEXTYBaTWU. AHaNOrYHNI Niaxia
BUKOPUCTOBYEMO i Nig Yac aHanisy nepepisy lI-1l. ¥ uboMy BUNaaKy OTPUMYEMO TaKi 3aN1€XHOCTI:
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= 1000 0°=1000H1 = 1000 0°=01 =

= 1000 - 0,345 = 345 HM 1 ge b - ue nneyvye NnpuknageHHs cunm P, 3Ha4YEeHHSA SIKOFo CTAHOBUTb
0,345 M. T'eoMeTpUYHI NapamMmeTpu nepepiszy MatoTb BUrnag: —6 2 = 3,14 - 0,025 - 0,011 =
863,5-10mMNM 23,14 - 0,025 - 0,011 -6 3 = ==05,4-10M™m 4
Hanpy>xeHHs B nepeTuHi: 1000 345 -6 —6[ ] =+ =65,1-10Ma =160-10MNaN —6

6 863,5 - 10 5,4 - 10 TaknM 4YMHOM, ON19 LbOro efleMeHTa KOHCTPYKLIT OOUiSIbHO 3acTOoCyBaTuH
eninTu4Hy hopMy NonepeyvyHoro rnepepisy 3 po3Mipamu: Beamka Bicb 50 mm, mana 22 mMm.
MnaBHUI nekanbHWUI Nepexipf Big 6inbLoOro nepepisy 0o MeHLworo 3abe3nevyye hopMyBaHHS
6anKun 3 piBHOMipHUM OrMopoM. [lani BUKOHYEMO NepeBipKy MiLHOCTI 60NTOBOro 3'€fHaHHS, SKUM
CTiKa nemelua KpinnTbcsa Ao pamu. Ha pncyHky 3.8, a nogaHO po3paxyHKOBY CXeEMY LIbOIr0
3'eQHaHHA. [1nA BUKOHAHHSA pO3paxyHKY OaHOro 3'€HaHHA Cnif 3acTocyBaTu NpuHUKUN
He3aJIeXXHOro HakagaHHa cun [3]. Y nepwomy Bunaaky Ha 6onTtose 3’egHaHHs (puc. 3.8, 6) nie
nuwe cuna P, gka cnpu4nHAe 3pi3 600TiB M12 y NAOWMHI KOHTAKTY Mi>XK pamMO0 MallUHKU Ta
CTiINKO. 3a TaKUX YMOB KPUTEPIA MILHOCTI MOXXHa NogaTu y TaKoOMy BUrAA4I, NPUNYyCKayu, Lo

HaBaHTa)XeHHS PiBHOMIPHO PO3MOAINAETLCA MiXK yCiMa 6onTamun. P = [13p3p
ae - nJjiowa nornepeYvyHoro nepeTtuHy 6onTig, 5022 3,14-0,012 -6 2 =2
=2=226,1-10m™ 4 4 Otpmumamo: 1000 -6 ==4,4-10MNa [13p3p—6226,1

10 Puc. 3.8. CxemMun HaBaHTa)KeHHsA 60NTOBOro 3'€AHaHHSA. MNiacTaBUBLUN 3aMiCTb MOMEHTY Bif
cunn P AOro eKBiBaJIEHTHE 3HAYEeHHS, AKEe MOBHICTIO CNPUNMAETLCS NnLe CTPUXXHAMMK 6ONTIB, 3i
CMniBBiAHOLWEHb CTAaTU4YHOI piBHOBArn OTPMMYEMO: =2 1 ne & - ue NPoMIXKOK MixX
nBoma 6ontamu, & = 80 MMm. OT>Ke, 3 HaBEAEHOro PiBHAHHA MOXXHa BU3HAYUTU cuny Pi, Wo
CMPUYNHATMME Po3TAryBaHHsA abo cTuckaHHsa 6onTis. =12 1000 - 0,345 =
=2156,3H1 2 - 0,08 Buxogsa4im 3 BumMormn 3abesnevyeHHs MiLHOCTI Ha PO3TAr, MAaEMO: 111

= ) 2156,3 -6 -6 1] ==19,1-10MNa =160-10MNap 6113 - 10
51 3anac migyHocTi 6onTiB M12 y ubOMY BY3Ji € AOCTATHIM, Wob6 rapaHTyBaTu HafiNnHe KPinNJeHHSs
CTiNKN NeMella KapTonJekonaya A0 paMu arperaTty. BucHosku no po3giny Il B po3gini
po3pobsieHO KOHCTPYKLIiO Konaya, Npu3HayYeHoro A5 arperatyBaHHs 3 ManorabapuTHoto
CiflIbCbKOrocnoapcbKO TEXHIKO0, WO BUKOPUCTOBYETLCA B YMOBax (pepMepCbKnx Ta
npucagnbHux rocrnogapcTs. O6rpyHTOBaHO KOHCTPYKTUBHI 0COBNMBOCTI Niakonyo4nx pobovmnx
opraHis KapTonsesbmpanbHUX MalwnH. BUKOHaHO po3paxyHKN MilHi
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CHUX XapaKTEPUCTUK OKPEMUX eNeMeHTiB siemMella. Ha niactasi npoBeaeHNX po3paxyHKiB
nigTBEPOXXEHO AOCTAaTHIM 3anac MiLLHOCTIi OCHOBHUX KOHCTPYKTUBHUX €JIEMEHTIB Ta iX
BiAMOBIOHICTb BMMOraM HaAiNHOCTI W [oOBroeiYHocTi. 52 PO31JT OXOPOHA MNPALII 4.1 3axoaun
6e3nekun npu 36upaHHi KapTonai yA0CKOHANIEHM KonayeM HaBefeHi HM>XX4e BUMOr 3 OXOPOHU
npaui MOXXyTb 3aCTOCOBYBATUCSA Mif YaC NMPOBEAEHHSA IHCTPYKTax)Ky 6e3nocepenHbO Ha
poboyomMy Micui Ana BCiX MpaLiBHUKIB, 3a/1yYeHX 0o 36upaHHA KapTonJli. KoMniekc 0CHOBHMX
3axoniB 6esnekn nepenbayae, WO 00 KepyBaHHA 30MpasbHUM arperaToM AOMYCKaTbCH anwe
MexaHizaTopu, gKi nporwan BianoBigHy NpodecinHy NiaroToBKY Ta MaloTb NOCBiAYEHHSA Ha
MpPaBo KepyBaHHSA MALLUWHOW, TOAI K BUKOHAHHSA NiacobHux pobiT 4o3BoNSETbCA ocobam He
Mosioglle 18 pokiB. MNepen novyaTkoM 36upanbHMX PobIT yCi MexaHi3zaTopu Ta NMpauiBHUKN,
3afifHi y BUpobHmn4omy npoueci, 3060B’A3aHi MPONTY iIHCTPYKTaX 3 6e3nevyHux npuinomis npawi
3 060B’A3KOBMM 3aMMNCOM Y XXYpPHaJli peeCcTpaLii iHCTPYKTa)KiB Ta OTpUMaTn NaM’ATKN 3 OXOPOHN
npaui. Y4acHMKW 36mnpanbHUX pobiT NOBUHHI BUKOHYBaTU BUKJIIOYHO Ti BUPOOHMYI 3aBAaHHS, AKi
BMU3Ha4eHi agMiHicTpaui€o nignpueMmcTBa. Cneuonsar MexaHisaTopiB i 06C1yroByo4oro
rnepcoHany Ma€ 6yTun cnpaBHuM, 6e3 3BMcatoynx abo AOBrmx eneMeHTIiB; poboTa 003BONAETLCA
Jnwe B 3aCTibBHYTOMY, OXallHO 3ampaBJIeHOMY 0A53i Ta FOJI0BHOMY y6opi, Mpu LibOMY
BUKOPUCTaHHA papTyXiB Mig 4ac poboTun 3abopoHaeTbCA. MpucTynaty 4o poboTn Ha
36MpanbHOMY arperaTi 003BOJISETbLCA Ti/IbKW 32 YMOBW MO0 MOBHOI TEXHIYHOI CMPAaBHOCTI Ta
Bi4MNOBIAHOCTI BMMOraM ekcrayaTaLii MallMHHO-TPaKTOPHOr0 NapKy i YAHHUX NPaBUS TEXHIKK
6e3nekn. KateropnyHo 3abopoHAETLCSA BUKOHAHHA By ab- SKMX pobiT y CTaHi aJIkorosbHOro,
HapKOTMYHOIO 41 iHLIOro CN'AHIHHSA, HaBiTb HeE3Ha4YHoro. He ponyckaeTbcsa nepebyBaHHSA
nMpauiBHUKIB 3 METOLO BiAMOYUHKY, Y TOMY YMCJi KOPOTKOYACHOro, B 30Hi poboTn arperaTiB abo
no6n3y HUX HaBiTb MNif Yac iX 3yNUHKW; BiAMOYNHOK O03BONSETHCS NMLLE Yy creLiasibHO
BiABeAeHMX Micusax. Nepen BBeAEHHAM arperaTy B eKcrnJlyaTaLlilo HeobxigHo nepeBipnTr
HaABHICTb | 53 CNPaBHICTb 3aXNCHUX KOXYXIB Ta OropoA>XeHb KapAaHHOI i NaHLI0roBoi
nepepnad, OCKiJibKM 3a ix BiACYyTHOCTi abo HeCnMpaBHOCTI eKcrnlyaTalisa arperaty 3abopoHAETbCS.
KapaaHHWM Ban NoBUHEH ByTn HafinHO NpUEAHAaHNIA A0 Bana Bigbopy MOTY>XHOCTI TpakTopa Ta
MOBHICTIO 3aKPUTUIN 3aXNCHUM KOXXYXOM, KN Ma€E ByTN HEPYXOMO 3aKpirieHnNn i He
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obepTaTncs pa3om i3 BasioM. [1o no4aTKy pobiT cnig nepekoHaTUCA y HaSBHOCTI CMpaBHOIro
iIHCTPYMEHTY Ta YKOMMJIEKTOBAHOI anTeYKN NEPLUOI AOMOMOru. TpakTop MOBUHEH ByTun
obnafHaHUM A3epKanoM 3aQHbOro BUAY, MaTu CApaBHE PyJibOBE KEPYBAHHS, BiAperyaboBaHi
rasbMa, My Ty 34ensieHHs | KOpobKy nepenay, a NaaMBHMIA B6akK Ta NaJMBOMNPOBOAMN HE MOBUHHI
MaTu NigTikaHb NanvBa. Y npoueci ekcrnayaTaLii HeobXiaHO MOCTIMHO KOHTPOOBATW CTaH
FHYYKUX LWIAHTIB FigpocncTeMn Ta HaLinHICTb 3aTAryBaHHA 3'€AHYBaJibHUX LWUTYLEPIB
MacJIoNpoBO/AIB, OCKiNIbKN poboTa arperaTty 3 HECMPABHOM FigpPOCUCTEMOIO HE AOMYCKAEThCS.
MexaHi3M peryatoBaHHA rNnbunHn nigkonyBaHHA 6ynb6b Ma€ erko nepeMilllyBaTncs Ta HaginHoO
dikcyBaTUCS Yy 3aaHOMY MOJI0XKEHHI. IMig Yac npoBeeHHA TeXHIYHOro obcnyropyBaHHS Ta
peryJsioBasibHUX PobBIT A03BONSETLCA KOPUCTYBATUCS IULLE CAPABHUM iIHCTPYMEHTOM i
npucTposaMn. KateropmyHo 3ab60pOoHAETLCA O4YULLATN PyKaMun NiAKOMyBaJibHi IeMELLi, POTOPHI
cenapaTopu, eneBaTopun, TPAHCNOPTEPM Ta iHLWIi poboyi opraHn; oYnLLEHHS HEOBXiaHO
BUKOHYBATW BMKJIIOYHO 3a AOMOMOrOl0 creLiajlbHUX raykiB i YUCTUKIB, O BXOAATb A0
KOMMJIEKTY MaLUMHK. YCi pobOTK 3 OYMLLEHHSA Ta TEXHIYHOro 06CyroByBaHHS Chig NPOBOANTH
JnLie Npy BUMKHEHOMY Bany Biabopy MOTY>XXHOCTI Ta 3arayLleHoMy ABUrYyHi TpakTopa. Mig Yac
BUKOHaHHA pobiT Nig KapTonnekonayeM y pasi HeobxiaHOCTI MOro nigHIMaHHA OMKPATOM
060B’'A3KOBO C/lig BUKOPUCTOBYBATW CreLiajibHi NigCTaBKK, ki 3abe3nevyoTb CTinke Ta
6e3neyHe NosI0XKEHHSA MaLLMHN. BUKOPUCTaHHA ONS L€l METU AWNKIB, KAMiHHSA, Lersan, geTasnen
MaLUMH abo iHWNX CTOPOHHIX NPeaMETIB KaTeropm4yHo 3abopoHSETLCA. AKLI0 poboTn
BUKOHYIOTbCS 54 fieXkayu nig MallnHO, Ha FPYHT HE0bXiAHO NOCTENUTU AOLUKW, INCTU
daHepun, maTn abo 3acTOCOBYBATW OEPEB'AHI NEe)XakK 3 NiAroSoBHUKOM. Mig Yac NnpueaHaHHS
KapTonJjekonaya [0 TpakTopa pobiTHMKaM 3abopoHSETLCS nepebyBaTu MiXK TPAKTOPOM i
MalumHoto abo B 6besnocepeHin 6an3bKOCTI Big HUX. Mig’'i3g Ao Konaya NOBUHEH
30iMCcHIOBaTUCA NAaBHO, 6e3 puBkKiB, Ha Manux obepTax OBUIYHa, NPU LLbOMY TPaKTOPUCT
3060B’'AA3aHU AUBUTNCSA B HAaMNPSAMKY pyXy, KOHTPOJIlOBaTW NpoLec 3'€AHaHHA Ta TPUMaTU HOry
Ha nejani MmygTn 34enneHHs. MNepea BUi3goM y none HeobxiaHO nepeBipuTn poboTy
KapTonJiekona4da Ha XxoaocToMy xony. lNepen no4aTKoM pyxy arperaTty MexaHi3aTop NMOBUHEH
nepeKkoHaTUCa y BiACYTHOCTI Ntoaen nobnmsy MalimHM Ta NoAaTu nonepen>KyBasbHUA CUrHaN.
MNig yac poboTn 3a60poHAETLCA NepebyBaHHA B KabiHi TpakTopa CTOPOHHIX 0cCi6. TakoX He
OOMNYCKAETbLCA NifA Yac pyxy arperaTty nepesipaTn abo peryntoBaTy poboyi opraHn n MexaHiamu,
HagsaraTu YM HaTAryBaTK NAHLIOMA, YCyBaTW HECMPABHOCTI, BUKOHYBaTW 3MallyBaHHS By3.iB, a
TaKOXX O4YMLLIATUY MigKonyoYi emMelli, TpaHCNopTepMn, cenapaTopun Ta iHLWi poboyi opraHu. Y
KiHLi FOHY TPaKTOPUCT Ma€E BUKOHYBaTW MOBOPOT arperaTy snLie Nicss NOBHOMO BUXOA4Y
poboynx opraHis i3 FpyHTY. epen NoYaTKOM NOBOPOTY Ha MOBOPOTHIM CMy3i Ta Mmig vac
KOPOTKOYaCHOI 3yNUHKK HeobXiaHO BUMUKATW Bas BiaboOpy NOTY>XXHOCTIi. Y MiCLiAX MOBOPOTY
arperaTty He NOBUHHI 3HaxoaAnTUCA ntoan abo TpaHCMOPTHI 3acobu. MNicns 3aBepLIeHHS
PEMOHTHUX POBIT ¥y MOJILOBUX YMOBaX 3ab0POHSAETHCA 3aAMLLIaTN Ha TpaHCNopTepax
KapTonJiekonaya iHCTPYMEHTU 4un by ab-aKi CTOPOHHI npegmeTu. Mig Yac rpo3nm poboTy Ha
arperaTi HeobxigHO HeramHoO NPUNUHUTK, a NpaLiBHMKaM CNif BiAinTn Big MalinH Ha 6e3neyHy
BiAcTaHb 30-50 m. Micng gowy nepeisn Yepes KaHaBU, PyxX Y3O0BX CXUJIIB, @ TaKOX
MPOXOA>KEHHS MOBOPOTIB MOTPIOHO 34iMCHIOBATU BUK/OYHO Ha MepLlin nepepadi. Ha mexkax
MoJiB, LLO NPpUAAraloTb A0 SpiB abo KPYyTUX CXWJiB, MOBOPOTHI CMyrn HeobxiaHO No3HavYaTwn
KOHTPOIbHOI 60p03HOI0. 55 CTOSHKa Y1 HaBiTb KOPOTKOYACHa 3yNMHKa Noban3y KpyTux
CXWUNIB i ApiB 3aB0POHAETHLCS; Y pa3i BUMYLLEHOI 3yNMUHKW CAig 3arayLwnTn ABUMYH TpakTopa,
3arasibMyBaTV MOro Ta NigKNacTu nifg Koseca ynopu. Micng 3aBeplueHHs poboTu arperaTt
MoTPibHO NOCTaBUTN Ha BU3HAYEHE MiCLIe CTOAHKW, OFASAHYTW NOro, OYUCTUTK Big Nuay Ta
6pyny i BnopsakyBaTu poboye micue. Cneuoasar ciig 3HATU, MPUBECTU A0 Nady Ta
[OTPMMYBATUCA NpaBu ocobucToi ririeHn. Nepen nepeizgomM 4Yepes WocenHi [oporu HeobxigHo
3YNUHNTUCS | NepekoHaTncs B 6e3neLli pyxy Ta BiACYyTHOCTiI TPaHCMOPTY, WO HabINXaETbCS.
Mig Yac pyxy Mo Loce B HiYHUIM Yac KapTornaekonay Mae 6yTn No3Ha4YeHU CBITNIOBMMI
3HakamMn abo naMnovykaMu, L0 OKPECoTb Noro rabapnTHi po3Mipu. Mpu 3ycTpiyHOMY po3'i34i
MoTpibHO TpUMaTUCA NMpaBoro 6oKy AOpPorn, 4OTPUMYIOYNCH BiACTaHI He MeHLle 2 M Bif
3yCTPIYHOro TpaHCMopTy. Ha cnyckax i nignoMax TpakTop NOBUHEH PYyXaTUCH MOBiIbHO — Ha
nepwin nepepadi Ta 3 ManuMm obeptamMmu OBUryHa, NPU LibOMY TPAKTOPUCT Ma€e ByTn roTOBUM Yy
OyAb- AKUA MOMEHT CKOPUCTaTUCA FajlbMaMu; MakKCMMasIbHO [OMYCTUMUIA YXUJ HE MOBUHEH
nepesunuyBaT 12°. NepeBe3eHHS AOAEN | BAHTa)KiB HA KapTornJieKona4yeBi KaTeropu4Ho
3ab0poHSAETLCA. Y pa3i 3yNnMHKN arperaTy NOro A03BOJISETLCSA CTAaBUTU JnLLe Ha y36i44i noporu
3@ YMOBM AOCTATHbLOI LUINPUHN MPOiI3HOT YaCTUHW, @ B HiYHUI Yac HeobXiAHO BCTaHOBAOBATMU
CBiT/I0Bi 3HaKW. ig Y4ac pyxy 3aAHiM X040M, a TaKOo>X Npu po3BOpOTax i MoBOpoOTax cnifg
rnofaBaTuv nonepen)xyBasibHi CUrHaAN, NePEKOHYBATUCA Y BiACYTHOCTI JIIOAEN Ha LUNAXY PyXy
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Ta rnepecyBaTuCs Ha MaJioMy rasi, He 3HiMat4uM Hory 3 My Tn 34enneHHs. MNig Yac nepeisgy
Yyepe3 MOCTU HeobxiaHO AOTPMMYBATUCS BUMOI YCTAaHOBJIEHUX OOPOXXHiIX 3HAKIB, L0
pernaMeHTyiTb AONYCTUMY BaHTa)X0MNiANOMHICTb CMIOPYAN Ta LUMPUHY APOI3aYy MidXK nepuaamu.
Y pasi pyxy B ymMoBax TyMaHy abo nig 4ac oLy, Koan BUAUMICTb 3HMXKYETbLCS 00 MeHLU Hix 20
MeTpiB, cnig 060B'A3KOBO BMUKATKW CBIT/0BI Npuiaan Ta Nepiogu4yHoO NoJaBaTU 3BYKOBI
CurHanu. 56 Ha cnmsbkin [oposi pyx Ma€ 34iNCHIOBATUCSA 3 NiABULLEHO 06epeXxHicTio, Npu
LiboMYy 3ab0pPOHSETLCS Pi3KO rasibMyBaTy abo pi3Ko 3MiHIOBATU HanNpsMOK pyXxy. Mepeixaxxatoun
yepes 3aNi3HNYHI Nepeizgn, HeobxiAHO KepyBaTUCA Monepen>KyBaJibHUMK 3HaKaMn, CUrHanamMm
CBITN0COPIB, 3BYKOBUMU MOMEPEOKEHHAMMN Ta NOJIOXKEHHAM Liarbayma. Mpoi3g Yyepe3 nepeisn
CNig BUKOHYBATM 3i LUBUAKICTIO 3-4 KM/rog 6e3 nepeMnkKaHHAa nepenad, npuainatoydm ocobnmey
yBary 6e3neui, 0co6n1Bo B HiYHMI Yac. 4.2 3aranbHi NnpaBuaa 6e3nekn npu ekcnayaTtauii
MPUYINHUX Ta HaYdiMHUX CiNIbCbKOrOCMOA4apCbKNX MallMH EKcriiyaTauia NpruYinHnX Ta HavinHnX
CiflIbCbKOroCrnogapCbKMX MallunH € CKAaOHUM TEXHOJIONIYHMM NPOLLEeCOM, KU noTpebye
BVUCOKOIr0 PiBHSA YBarun Ta 3HaHb Yy cepi 6e3nekun. MpuyinHi Ta HavinHi MalWHN LLNPOKO
3aCTOCOBYIOTbCSA B CiJIbCbKOMY FrOCMOAAPCTBI 419 BUKOHAHHSA Pi3HOMAHITHMX onepaLin: Big
06p0b6iTKY r'pyHTY 00 36UpaHHS BpOXXato, TPAHCMOPTYBaHHSA BaHTaXXiB i BHECEHHS fo6puB.
He3Ba>kato4ym Ha iX BUCOKY MPOAYKTUBHICTb, HEMPaBWJIbHa eKCrJjlyaTalis LMX MalluH MoXXe
MPU3BECTU 00 CEPNO3HUX TPaBM, NOLLUKOOXXEHHSA 06nafHaHHA Ta EKOHOMIYHUX 36UTKiB. TOMy
OOTPUMaHHSA npaBun 6e3nekn nig 4ac poboTn 3 HUMK € 060B'A3KOBUM €1IEMEHTOM OpraHisaLii
Oy ab-9Koro BMpobHuyoro npotecy. Mepen no4atkoM poboOTY 3 NPUYHINHUMN Ta HaYiNHUMN
MallMHaMn HeobXigHO MepeKOHATUCA B iX TEXHIYHIN cnpaBHOCTI. Lle nepenbavae peTenbHUN
OrNsi4 yCix MexaHi3MiB, BY3J1iB i arperaTiB Ha HafABHICTb MOLWIKOOXXEHb, TPiLLWH abo 03HakK
3HOLWYBaHHA. OcobnmBy yBary chnig NpuAINATU 34iNHUM NPUCTPOSAM, LWAAHIaM rigpaBaivyHNX
CUCTEM, KPiNUabHUM 60N1TaM i eIeKTPUYHUM 3'€AHaHHAM. by ab-SKi BUSSBNEHI HECNPaBHOCTI
NignsaraloTb YCYHEHHIO A0 NoYaTKy poboTu, OCKisIbKM HaBiTb HE3HA4YHa MOJIOMKa Mif Yac pyxy
260 06pobKM IPYHTY MOXKEe CAPUYUHUTIX aBapinHy cuTyauito. 57 PerynspHe npoBeneHHs
TeXHiYHoro ob6csyroByBaHHS Ta CBOEYACHa 3aMiHa 3HOLLUEHUX OeTasien € 3arnopykoto be3neyHoi
eKcnayaTaLii Ta AOBroBiYHOCTI MalUnH. Bennky ponb y 3abe3neyeHHi 6e3nekn Bigirpae
npaBubHE NPUEAHAHHA NPUYINMHNX Ta HaYiNHUX MaLLUWUH 00 TpakTopa abo iHLWOoi TAroBoi
TEeXHiKN. 34iNkKa Ma€ BUKOHYBaTMWCA BiAMOBIAHO A0 KOHCTPYKTUBHUX 0COBAMBOCTEN
obnafHaHHS, 3 4OTPMMaHHAM BCiX perJiaMeHTOBaHMX 3a30piB i KyTa Haxuny. HegoTprMMaHHA
LIMX BUMOI MOXKE MPU3BECTU 00 NepeknaaHHsa abo 3puBy NpuYinHoi MallMHM Nig Yac poboTn,
L0 CTAHOBUTb CEPNO3HY 3arpo3y A8 XUTTSA i 340p0B’'a onepaTopa. TakoX cif BpaxoByBaTu
Macy, rabapuTun Ta CTINKICTb arperaTiB MpW TPaHCMOPTYBaHHIi Ha AOpPOrax 3arajbHoOro
KOPUCTYBaHHSA, OCKiNlbKW NEPEBULLEHHSA AONYCTUMNX MapaMeTpiB MOXXe CMIPUYNHNUTH
[OPOXKHbLO- TPAHCMOPTHI Npuroaw. MNig Yac poboTn onepaTop NOBUHEH CYBOPO AOTPUMYBATUCA
BCTAHOBJIEHUX IHCTPYKLA Ta pernaMeHTiB ekcrayaTauii. He ponyckaeTbCcs BUKOHAHHS pPobiT
ocobamu, SKi He MaloTb BiANOBIAHOI NPOMECINHOI NIAFOTOBKN abo HE NPONLLAN IHCTPYKTaX 3
TexXHikn 6e3nekun. Ba)xMBUM aCrekToOM € TaKOXX opraHisauisa pobo4yoro Micus: yci CTOPOHHI
npeaMeTun, KaMeHi Ta iHWi nepewkoan HeobxiagHo NpubpaTu 3 Nonsa Aii MawnHW, Wob YHUKHYTU
610KyBaHHSA poboymx opraHiB abo NOLWKOAXKEHHSA MeXaHi3MiB. HeobxigHo 3abe3neunTn
NOCTaTHIO BUAMMICTb onepaTopa Mif Yac MaHeBPYBaHHS | BUKOHaHHS pobiT, ocobaneo npwu
BUKOPUCTaHHI CKMagHUX i [OBrMX NpuYinHmMX arperatiB. OcobamBy yBary cnig npuainatum
6e3neui npn obcnyroByBaHHI Ta PEMOHTI MaLLUH. Yci poboTn, NOB'A3aHi 3 perystoBaHHSAM,
oynueHHAM abo 3aMiHOO aeTanen, NoBMHHI BUKOHYBATUCS AMLUIE NiCAA NOBHOI 3YMUHKN
TEXHIKN, BIAKAOYEHHA ABUrYHa Ta 6J10KYBaHHSA PyXOMUX YaCTUH. 3aO0pPOHAETLCA 3AINCHIOBATM
peryntoBaHHSA arperaTiB Mmig Yyac ix poboTu, a TakoXX CTaBaTyW Nig NigHATI YaCcTUHWM MaLWnH 6e3
HaginHmMx onop abo nignop. 58 loTpuMaHHA LMX NPaBu MiHIMI3yE pU3NK OTPMMaHHS TPaBM Bif
BMMNaZAKOBOro 3amnyCcKy MexaHi3MiB abo magiHHS pyXoMunx 4YacTuUH. He MeHLl BakNMBUM €
NMMTaHHA ocobuncToi 6esnekn onepaTopa Ta MPUCYTHIX Ha Ppo6OYHOMY MaNdaHYUKY.
BUKOPUCTaHHS 3aXUCHOro OAArY, PyKaBMYO0K, OKYISAPIB | B3yTTA 3 NigHECEHO MifoLBOK
N03BOJISE 3MEHLLUWUTU PU3UK MOPIi3iB, OMiKiB, YLIKOAXXEHb KiHLiBOK ab0 ypa>keHHS CTPyMOM.
OnepaTopu NOBMHHI YT 03HAaNOMJIEHI 3 CUFTHa/laM/ TPUBOIrM Ta cnocobamMm eKCTpeHoro
BiAKIOYEHHSA MALUMH, @ TAKOXX 3 aJ/IFOPUTMOM HadaHHS MepLUoi MeanyHOoIT OMOMOrn y pas3i
HelllacHoro Bunaaky. BaxknmeBo opraHizoByBaTu poboTy Tak, o6 y 30Hi pyxy MaLlWH He
nepebyBann CTOPOHHI 0cobun, ocobnBO AiTN Ta HECAHKLIIOHOBaHI MpaLiBHUKN. B ymoBax
BUPOOHMLITBA Be3neka ekcnlyaTalii MPUYinHUX i HAYiNHUX MalLUWH TakoXX nepenbavae
npaBuabHe NaaHyBaHHA pobo40ro npoLecy Ta AOTPUMAHHA pexnmy pyxy. HeobxigHO yHUKaTK
Pi3KMX MaHEBpIB, MepeBaHTa)XKeHHSA arperaTiB Ta poboTn Ha KPYyTUX cxmaax abo HecTinkux
I'PyHTaX, OCKIiJIbKW Lie 3HA4YHO MiJBULLLYE PU3NK NepekngaHHsa MalunHU. Kpim Toro, cnig,
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KOHTPOIOBATU LWWBUOKICTb NEPEeCYBaHHA TEXHIKM BiAMNOBIAHO [0 CTaHy FPYHTY Ta rabapuTis
arperaTiB, L0 003BOJISE YHUKHYTW aBapinHUX CUTyaLlin Ta 3abe3neyye binbll ehekTUBHY
06pobKy nnoL. 3aranom, LOTPMMaHHSA NpaBun 6e3nexkn Npu ekcnayaTauil NpUYiNnHUX Ta
Ha4YiNHUX CiZIbCbKOrOCMOAAPCbKNX MALUNH € KOMIMJIEKCHOIO CUCTEMOI0 3aX0iB, WO BKIOYAE
nMpaBubHY MiAFrOTOBKY TEXHIKW, KOHTPOJIb CTaHy pobo4mXx opraHiB, HaneXxXHy opraHizawiio
poboyoro Micus, npodecinHy NiAroTOBKY ornepaTopiB Ta BUKOPUCTaHHSA 3acobiB
iHOVBIAYyasIbHOr0 3axXNCTy. BnpoBaa)XeHHS LUMX 3ax04iB 003BOJISE 3abe3neynTt He nuuie
6e3neKy NpauiBHUKIB, afe N NiABULLUTN ePEKTUBHICTb Ta HaAINHICTb poBOTN arpoTeXHIKK, L0
6e3nocepenHbLO BMJNBAE HA EKOHOMIYHI MOKA3HUKUN CiJlbCbKOrOCMoAapCbKoro BUPOOHML TBA.
OoTpyMaHHSA unx npasui € 060B'A3KOBOO YMOBOIO A5 3abe3neyeHHs cTabinbHOro i
6e3aBapiiHOro hyHKLIiOHYBaHHSA TEXHOJIOTIYHUX MPOLECIB Y CilbCbKOMY rocnoaapcTsi. 59 4.3
MoTeHUiHI pU3MKKN Ta WKigAnBI hakTopu Mig Yac MexaHi3oBaHOro obpobiTky KapTonai Ta
MeToAu ix 3anobiraHHa MexaHizoBaHMn 06pobITOK KapTonJli € HEBIA' EMHOIO YaCTUHOIO
Cy4aCHOro arpoBMpoBbHULITBA, LLO A03BOJISE 3HAYHO MiABULLNTK eDEKTUBHICTb NpaLli,
CKOPOTUTU TPYLAOMICTKICTb Ta 3abe3ne4ynTtn CBOEYacHEe BUKOHAHHSA TEXHOJIOMIYHNX OnepaLin.
MpoTe Npun BUKOPUCTaHHI MexaHi30BaHUX MalUWH i 06/1agHaHHSA iICHYE HMU3Ka NOTEHLiNHNX
Hebe3nek Ta LWKiAAMBUX YMOB, Ki MOXXYTb HEFAaTUBHO BMJIMBATU Ha 340POB’'S NPaLLiBHUKIB i
6e3neKy TeXHOOriYHOro npouecy. AHani3 Lux aKkTopiB € BaXK/MBUM eTanoMm npu
MPOeKTYBaHHI TEXHOJIOTI Ta opraHi3auii pobo4oro npouecy B cy4acHUx rocnogapcrtBax. Cepen
OCHOBHUX Hebe3nek cnif Big3HAaYMTN MEeXaHiyYHi TpaBMU, LLO MOXKYTb BUHUKATW Nig Y4ac poboTun
3 06p0o6tOBaNIBHMMU arperaTamMmm, TakKUMKU K Komnadi, kKapTonae3bupanbHi kKombanHW, Nayru Ta
iHLIi TPAHCMOPTHI MPUCTPOI. KOHTAKT i3 pyXOMMMKW YaCTUHaAMW MallWH, MOTPanJsHHSA pyk abo
Hir y poboydi MexaHi3Mu, a TaKOXX MOXJIMBICTb YParKEHHSA Yepe3 HEKOPEKTHE BCTAaHOBJIEHHS
3aXUCHUX eKpPaHiB CTAaHOB/ISATb CEPMO3HY 3arpo3y Ans ornepaTopiB. KpiMm Toro, npu poboTi 3
BaXXKUMW arperatamMum Ta HaBaHTa>XeHHAMW Ha OpraHi3M CNoCcTepiraeTbCs MigBuLLLEHA
MMOBIPHICTb M'A30BUX NepeBaHTa)XeHb, CKENEeTHO-M'A30BUX TPaBM i MopyLLUeHb OMOPHO-
pyxoBoro anapaTy. Lli Hebe3nekun ocobMBo akTyasbHi Nifg Yac BUKOHAHHS pPobiT y
HenpuaaTHMUX NOroAHMX YMOBax abo Ha HEPIBHUX FPYHTaXx, Ae PU3UK NafiHHA abo BTpaTu
KOHTPOJ110 HaZ MaLUMHOK 3HAYHO 3pOCTa€E. Ba)knmBnM hakToOpoM LLKiANBOCTI € BNAMB BibpaLii
Ta LWyMy, 9Ki yTBOPIOOTHLCA Nif 4ac poboTu ABUIYHIB Ta poboymx opraHiB TEXHIKW.
JoBrotpmeanuin BNJMB NiABULLEHOrO PiBHA LLUYMY MOXE NPU3BOAUTM A0 NOripLUEHHS CIyXy,
nigBULLLEHOT CTOMJIIOBAHOCTI Ta 3HUXXEHHS YBarun ornepaTopa, Lo 6e3nocepeaHbo 36inbLUYE
MMOBIPHICTb aBapiHUX cuTyauin. BibpauiiHe HaBaHTa)XeHHS, L0 NepefaETbLCA Ha PYKK Ta
CMUHY MpauiBHUKaA, 34aTHE CAPUYNHATN PO3BUTOK NPOdECinHNX 3aXBOPIOBaHb, TaKMUX K
TyHenbHUM 60 cCMHAPOM, ocTeoxoHApPO03 abo xpoHivHi 6oni B cyrnobax i xpebTi. Kpim Toro,
poboTa Ha BiAKPUTOMY MOBITPI 3 BUKOPUCTAHHAM TEXHIKW CTBOPIOE PU3NK BMJINBY
HEeCNnPUATANBUX KAIMAaTUYHUX YMOB: MNiABMLLEHOI BOJIOrOCTi, HU3bKNX abo BUCOKNX TeMmnepaTyp,
L0 MO>X€ HeraTMBHO BiabMBaTNCA Ha 3arasibHOMY CTaHi 340pOB’A Ta Npaue3faTHOCTI
MexaHi3aTopiB. He MeHLL Ba>k/IMBUM aCNEKTOM € PU3NK KOHTAKTY 3 XiMiYHUMN pe4yoBMHaMMU, LLLO
3aCTOCOBYIOTbCA A 3aXUCTY pocanH abo nig 4ac 06pobku rpyHTy. Mectuuman ta gobpmea
npu HenpaBuabHOMY 36epiraHHi, TpaHCNOPTYBaHHI Ta BUKOPUCTAHHI MOXYTb CIIPUYNHATK
TOKCUYHUI BMJIMB Ha OPraHi3M JII0ANHU, L0 NMPOSABASETLCS MOAPA3HEHHAM LUKipX, 04en,
OpraHiB AMXaHHS, @ B TAXXKMUX BUNAAKaX - iHTOKCUKaLi€w. KpiMm Toro, nmun Ta ApibHI YacTUHKK
r'PYHTY, WO MigHIMalTbCca Nig Yac poboTn arperaTiB, CTBOPIOOTbL A0AATKOBI LUKiAANBI yMOBMK,
30aTHi BUKJINKATU 3aXBOPIOBaHHSA OpraHiB AUXaHHSA, 0CoBaMBO y NpaLiBHUKIB, AKi He
KOPUCTYIOTLCA 3acobamMun iHOMBIAYaNbHOIO 3axXMCTy. [ANa yCYHEHHS Ta MiHiMi3auii 3a3Ha4YeHunx
Hebe3nek 3aCTOCOBYOTHCS KOMMJIEKCHI 3aX0AW, L0 BK/OYAOTh SK TEXHIYHI, TaK i
OopraHizauinHi pileHHS. Ha piBHI TEXHIKN eheKTUBHNM 3aX040M € BCTAHOBJIEHHS 3aXUCHUX
OrOpOX | eKpaHiB Ha PyXOMMUX YaCcTMHaX MallWUH, BUKOPUCTaHHA aBTOMaTUYHUX CUCTEM
3YMNUHKW NpY BUHUKHEHHI Hebe3neku, a TakoxXX perynspHe TexHiyHe o6cnyroByBaHHS arperaTiB
Ansa 3anobiraHHA iX panToBUM BigMOBaM. BUKOPUCTAHHA Cy4aCHMX aMOPTU3YOYUX CULIHD,
Bibpoizontooumx naatTgopm i 3acobiB iHAMBIAYaNbHOro 3aXNCTY A03BOJISIE 3HU3NTU BMNJIMB
wymy, Bibpauii Ta ¢i3M4YHOro HaBaHTaXeHHs Ha NpaLuiBHUKIB. OpraHi3auiiHO Ba>K/IMBUM €
npaBubHE NaaHyBaHHA pobo4voro npouecy, obMeXxeHHS Yyacy poboTn Ha MaluMHax y
HeCnpUATINBUX NOrOOHUX YMOBAX, @ TaKOX HAaBYaHHA Ta iIHCTPYKTa> MexaHi3aTopiB Woao0
6e3ne4yHOro NoBOAXKEHHSA 3 TEXHIKOI Ta XiMiYHMMM 3acobamMun. BUKOPUCTaHHA 3aXUCHUX
OKYJISIpiB, pyKaBUYOK, pecnipaTopiB Ta Creuoaary 3Ha4yHO 3MEHLUYE PU3MK TPaBM i LIKiAJNBOrO
BMNJIMBY arpoximikaTiB. 61 TakKuM YMHOM, aHaNi3 MOXNMBUX Hebe3dnek Ta LWKiaINBUX YMOB Mpu
MeXaHi3oBaHOMY 06p0obiTKy KapTonai Nigkpec e HeobxiaHICTbL KOMMNJIEKCHOrO Niaxony Ao
opraHisauii 6e3nevyHoi npavi. MNoegHaHHA TEXHIYHMX 3ax04iB 6e3neku, NpPaBUIbHOrO
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OpraHi3auinHoro naaHyBaHHS Ta BUKOPUCTAHHA 3acobiB iHAMBIAyanbHOro 3axmncTty 3abesnevye
36epe)xeHHs 300P0B’A NpaLiBHUKIB, MiABULLYE e(DEKTUBHICTb TEXHOMONIYHOrO NpoLecy Ta
MiHiIMi3Y€ PU3UKN BUHUKHEHHS TPaBM i MpodecinHNX 3aXBOptoBaHb. JOTPMMAHHS X
MPUHLMMIB € 060B’A3KOBOIO YMOBOK CYyYaCHOr0 arponpoOMUCIOBOro BUPOOHMLITBA, WO NparHe
[0 MakcManbHOI 6e3nekn Ta NPOAYKTUBHOCTI NpaLi. BucHOBKK go po3giny | Y po3gini
pO3rnsaHyTO 3axoaun 6e3neku npu 36mpaHHi KapTonJi 3 BUKOPUCTAHHAM yO0CKOHANEHOIrO
konaya. lMpoaHasnizoBaHO OCHOBHI Hebe3neyHi Ta WKiganBi BUPoObHMYI hakTopu, WO MOXYTb
BUHWKaTK Mif Yac eKkcnayaTauii MallnMHN, 30KpEMa PU3NKU TPaBMYBaHHSA PYyXOMUMMU
efieMeHTaMu, NiaBULLEHNN piBEHb LLIYMY Ta BibpaLlii, @ TakoXX MOXXJINBi HECMPaBHOCTI pobo4imnx
opraHiB. BuB4eHO 3arasibHi npaBuna 6esneku. npu ekcnayaTtawii IpUYiNnHUX Ta HavinHNX
Ci/IbCbKOrOoCNOAapPChbKUX MaLUWH. MNpoaHani3oBaHO NOTEHLINHI pU3NKN Ta LWKigAnBI hakTopu,
L0 BUHWKAIOTh MNif 4ac MexaHi3oBaHOro obpobiTKy KapTonJi, @ TakKo)X BU3HA4YEHO OCHOBHI
HanpsaMu ix 3anobiraHHsA. 62 3ATAJIbHI BUCHOBKW B TeopeTUYHOMY PO3A4iNi TEXHOON YHI
nigxoan 0o BUKOMyBaHHS Ta 36upaHHS KapToni. Y pe3ynbTaTi aHanily OCHOBHUX TUMIB
KapTornjeKkonayis BCTAHOBJIEHO, L0 Pi3HOMAHITTS IX KOHCTPYKLi 3yMOBJIEHE YMOBaMuU
ekcnayaTalil, arpoTeXHIYHNMU BMMOraMy Ta piBHEM MeXaHi3auil CilbCbKOrocnogapcbkux
pobiT. O6rpyHTOBaHO OCHOBHI BUAW MiAKOMYBaJbHUX PoB0OYMX OpraHiB KapTonJeKkomnayis, ix
KOHCTPYKTUBHI 0CO6NMBOCTI Ta NnpuHLUMN Aii. B TeEXHONOriYHOMY po3Aini po3rnsHyTo
KOHCTPYKTUBHI 0CO6NMBOCTI OAHOPSAAKOBUX KapTonsieKkonayiB. KOHCTPYKTMBHa CxeMa
OHOPAAKOBUX KapTornJjieKkonayis BiA3HAYa€ETbLCA BiJHOCHOO NPOCTOTOO, LLO MO3UTUBHO
BMJIMBAE Ha HaZiNHICTb POBOTN, SHUXKEHHA MAaCK MaLLUWHW Ta CMPOLLEHHS il TEXHIYHOro
o6cnyroByBaHHS i peMoHTY. [MpoBefeHO TexHiIYHe 0B6rpyHTYBaHHSA KOHCTPYKTUBHUX MOKa3HUKIB
BLOCKOHAJIEHHS NeMeLla KapTornJsekonaya. Po3paxoBaHO NPOAYKTUBHICTb Ta OCHOBHI
napaMeTpu BiAKNOHMX NanbLiB emMella. B po3paxyHKOBO-KOHCTPYKTUBHOMY po34ini
po3p06siIeHO KOHCTPYKLIitO KOoMada, NMpU3Ha4YeHoro Aia arperatyBaHHSA 3 M

anorabapuTHO CiflIbCbKOrOCNoAapChbKO TEXHIKOM, O BUKOPUCTOBYETLCSA B YMOBaXx
dhepmepcbknx Ta npucagnbHmx rocnogapcts. OBrpyHTOBaHO KOHCTPYKTUBHI 0COBANBOCTI
nigkony4unx poboymx opraHis kapTonaesdbnpanbHUX MaLLNH. BUKOHAHO po3paxyHKK MiLHICHMX
XapaKTepucTUK OKpeMUnxX esieMeHTIiB sieMella. Ha niacTtasi nposeeHUX po3paxyHKiB
NigTBEPAXKEHO AOCTaTHIN 3anac MiLHOCTIi OCHOBHUX KOHCTPYKTUBHUX €NE€MEHTIB Ta iX
BiAMOBIAHICTb BMMOraM HaLinHOCTI N [OBroBiYHOCTI. B po3aini oxopoHa npaui po3rnasHyTo
3axoau 6e3nekun npu 36mpaHHi KapTonai 3 BAKOPUCTAHHAM YA0CKOHa/IeHOro Korna4a. BusyeHo
3aranbHi Nnpasuia 6e3nekn. Npyn eKcnayaTauil NPUYiNHMX Ta HadviNHMX CiIbCbKOrOCNOAAaPCbKUX
MalUWH. MNpoaHani3oBaHO NOTEHLUIMHI PU3VKN Ta WKiAANBI aKTOPK, LLO BUHUKAKTb Nif Yac
MeXaHi30BaHOro obpobiTkKy KapTonJi, @ TaKo)X BU3HAa4YeHO OCHOBHI Hanpsamu ix 3anobiraHH4A. 63
CMNUCOK BUKOPUCTAHOI JIITEPATYPU 1. N'ypHUK . B. Y10CKOHaNEHHA TEXHOOT T BUKOMYBaHHS
KapTonni 3 po3pobkoto pobounx opraHie manorabapuTHOro Kaptonjekonayda : 6akanaBpcbka
poboTa. TepHoninb : THTY iMm. IBaHa Myntos, 2024. 62 c. 2. Anosera C. B. Yo0oCKOHaNneHHs
npoLecy BMKOMYBaHHA KapTonJi 3 po3pobkoto cenapyoyoro NpucTpoo ogHOPALHOro
KapTonjekonaya : 6akanaepcbka poboTa. TepHoninb : THTY im. IBaHa Myntoa, 2024. 69 c. 3.
Bab6in A. B., N'onoeeubkunii |. B. locnig>xeHHsA KiHeMaTU4YHMUX NapameTpiB BibpauinHoro nemella
KapTonaekonaya. KOHCTpyOBaHHS, BUPOOHULTBO Ta eKcnJlyaTauia CiflbCbKOrocn. MawuH : 36.
HayK. npaub. KponuesHuubkni : LUIHTY, 2023. C. 227-236. 4. LWeB4yeHko C. KO. MexaHi3auis
BUPOLLYBaHHS KapTonJi 3 MoAepHi3ali€to KapTonsiekonaya : MaricT. poboTa. KponMBHULIbKUIA :
LIHTY, 2025. 5. bineHbkunn M., Cemak C. O6brpyHTyBaHHA NapaMeTpiB JiIeMella KapTornJjekonaya 3
poTaLuinH1UM cenapyBajibHO-TPAHCNOPTYIOYUM MPUCTPOEM. MaTepianu || MixkHap. CTyA. HayK.-
TexH. KoHd. TepHoninb : THTY, 2019. C. 77- 78. 6. Tonoseubkun I. B., babin A. B. KOHCTPYKTUBHI
0Cob6IMBOCTI Ta eheKTUBHICTb POBOTK MiHiKapTonaekonayis : Hayk. cTaTTH. 36. Hayk. np.
Kiposorpapg : LIHTY, 2023. C. 134-143. 7. dnoBun O. O6rpyHTyBaHHSA TEXHOJIOM4YHOT CXEMU
ManorabapuTHOro KapTonsiekonaya : Te3. Aon. Bceykp. CTYAEeHT. HayK.-TeXH. KOH. TepHonifb :
THTY, 2019. C. 108. 8. O6rpyHTyBaHHSA NapaMeTpiB KapTonae3bnpanbHOi MalUHU S8 Maanx
depMepcbKnX rocrnoaapcTs : 3BiT. THTY imeHi I. Myniog, 2024. 98 c. 9. N'onoseubknn, . B., babin,
A. B. AHani3 KOHCTPYKTMBHUX 0COBANBOCTEN HANMNPOCTILLNX KapTonaekonayie. MaTepianu
Mi>KHapo4HOT HAYKOBO-NPaKTUYHOT KOH(epeHLUil
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TepHoninb, 2022. 64 10. Ocaauyk l. M., CakyH M. M., Ctonaposa T. B. Ta iH. OxopoHa npaui B
rajly3six CiZlbCbKOro rocnogapcTBa: HaBYy. MocibH., 2019. 11. CinbCcbKorocnoaapchbKki MalUWHN:
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nigpy4Huk / 0. I'. BonTiok, J1. B. AHickeBuY, B. B. lweHko Ta iH.; 3a pen. 4. I'. BonTioka. Kuis:
ArpoocsiTa, 2020. 679 c. 12. Ky3HeuoB B. |. KOHCTPYIOBaHHS CiJlbCbKOrOCNOAapPCbKUX MaLLUWH :
HaBY. Nocib. Xapkis. :

u 3HangeHo nocunaHb: 0% id: 22
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2019. 378 c. 13. Kynukos, O. A. MexaHi3auia KapTonasapcTea B YMOBaX CyHaCHUX TEXHOJIOrIn.
XapkiB: XHAY, 2017. 14. bonko, C. A., TapaceHko, FO. B. MexaHi3zauUis npoueciB BUPOLLYBaHHSA Ta
36upaHHa kapTonAi. Jibsis: HY J1M, 2020. 15. Xomuk H.l., CTtawkis M.4., Onekctok B.I.
MeToANYHUIM NOCIBHUK A0 BUKOHAHHSA AWUMJIOMHOI POB0TU 3 KOHCTPYKLUIT MallnH. TepHoNinb :
@O0IMN MNanaHuua B.A., 2018. 164 c. 16. Npyweubkuir C. M. O6rpyHTYBaHHS TEXHOJIOTIYHOI CXeMun
pOTOpPHOI KopeHebynb6036MpanbHOT MaLWVHM Ta OCHOBHMX NMapaMeTpiB. HayK. XypH.
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1(23), 2022, C. 60-67. 17. IeaHnwuH B. B., N'pyweubkuin C. M. MogenioBaHHA Ta NepcnekTuBn
cxeM poboymx opraHiB KaptonnesbmpanbHUX MaLUWH / , 2022. 18. BonHanoBuu
0. B., MapyuwwuHa €. I, binbko T. O. OxopoHa npaui y CiibCbKOMY FOCNOA4apPCTBI: HAaBY. NigpyY.
HYBIilM Ykpainn. Kuis, 2021. :978-611-01-1101-0. 19. WmopryH 4. A. MogepHi3zauis
KapTornaekonaya B TEXHONOriSX BUPOLLYBaHHSA Ta 36upaHHA KapTonni : 6akanasp. poboTa. HYbBIl

YkpaiHu, 2025. 62 c. 20. Mokntok O. 1. MexaHi3auis BMpOLlyBaHHSA KapTomnJi 3 yAOCKOHANEHHSAM
KapTonnekonaya : maricT. pobota. LHTY, 2021. 142 c.
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