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

«JIYTAHCbKU HALIOHANBHUW YHIBEPCUTET IMEHI TAPACA LLEBYEHKA»

®AKYJIBTET TEXHOOT I TA IHOOPMALIVMHWNX CUCTEM KAGELPA MPODECINHOI OCBITU
PECTOPAHHOI O | TYPUCTUYHOI O BIBHECY CKUPOA ONEI BAYECJTABOBUY MEXAHI3ALIA
3BUPAHHA KAPTOMJI 3 PO3POBEKOKO AMCKOBOIO MNIAKOMYBAYA KeanigikauinHa 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 - 0. B. Cknpgaa HaykoBuin KepiBHukK - __ O-p.X.H.,
npodecop, E. B. MoTaneHko (niannc) (nocaga, HaykKoBUI CTyNiHb, HAYKOBE 3BaHHS, iHiliann,
npizsue) 3as. kadenpwn - K.M.H., goueHT, B. B. bypayH_ (nianwuc) (nocapa,
HayKOBUI CTYNiHb, HAYKOBE 3BaHHA, iHiuiann, npizsuile) JlybHn - 2026 2 MIHICTEPCTBO OCBITU
| HAYKW YKPATHW OEPXXABHWI 3AKNAL

84 3Hanaero nocunats: 0,01% id: 4
«JIYTAHCbKUW HALIOHANbHWWA YHIBEPCUTET IMEHI TAPACA LLUEBYEHKA»

®AKYJIBTET TEXHOJIOT I TA IHOOPMALINHNAX CUCTEM KA®ELPA NMPODECINHOI OCBITU
PECTOPAHHOIO | TYPUCTUYHOI O BIBHECY 3aTtBepaxyto: [lekaH aKynbTeTy TEXHOJIOrIN Ta
iHOpPMaLiNHNX CUCTEM _MoruneHun I'.A. IHauBigyaneHU nnaH 3006yBaya
BULLLOT OCBITW LLOA0 BUKOHAHHA KBasidikaLinHoi poboTn 1. Ckupaa Oner BayecnaesoBuy
(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
MNoTtanenko Eayapn BonoanMmmnpoBuy, A-p.x.H., npodecop (npissuile, im’s, no 6aTbKOBI,
HayKOBUI CTyNiHb, BYeHe 3BaHHA) 6. TeMa KBaniikauinHoi poboTn MexaHi3auis 36upaHHsa
KapTonni 3 po3pobkoto ANCKOBOro nigkonyeaya 7. TepMiH nogaHHA poboTun Ha Kadenpy
08.05.2026 p. BigmiTka TepMiH o 3axoam nNpo BUKOHaHHSA BUKOHaHHS 1. Bubip Temu
kBanicikavuinHoi poboTn, BuB4eHHS 10.10.2025 HayKOBOi NniTepaTypu, 3aTBEPOKEHHSA TEMU 1
KepiBHUMKa. 2. Po3pobka nnaHy poboTun, Bu3HavyeHHSa meTun, 14.11.2025 3aBaaHb, 06’ekTy,
npegmeTy, MeToaiB gocnig>eHHs. 3 3. PoboTa Hag TeopeTuyHO YacTuHow 05.12.2025
kBanichikauinHoi poboTn, aHani3 nitepaTypHux gxxepen. 4. NMNofaHHA TEOPETUYHOI YHaCTUHN
kBanigikauinHoi 19.12.2025 poboTn AN NnepLioro YNTaHHS HayKOBUM KEPIBHUKOM. 5. YCyHEHHS
3ayBa)KeHb, ypaxyBaHHSA 16.01.2026 pekoMeHAaLihi HAYKOBOrO KepiBHUKa, NOJAaHHSA
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 __Ckuppga O. B. (
nignuc ) (Npiseuile Ta iHibiann) KepiBHUK poboTun ___NoTtanenko E. B. ( nignuc)
(npizBurLLe Ta iHILIAN) 4 SMICT BT Y . i e e e e ee e 6
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n 3HanpeHo nocunaHb: 0% id: 9
«APYrnuMm Xnibom».

3rigHo 3 dizionoriyHo obrpyHTOBaHUMM HOPMaMK CMOXXMBAHHS Ha KOXXHOIO XXUTENS KpaiHu
NOBMHHO nMpunagaTtn 117 kr kKapTonai Ha pik. MNiABNLLEHHSA BPOXXANHOCTI KapTonJi 3a paxyHOK
BUKOPUCTaHHSA HOBUX TEXHOJION N € HANBaXKJIMBILLWM 3aBAAHHSAM ar porpoMUC/IOBOr0 KOMIMJIEKCY.
BcTyn YkpaiHm 0o BcecBiTHbOI TOProBoi opraHisauii CTaBuTb neped BUpobHMKaMu- arpapiamm
HOBI 3aBOaHHSA - 3abe3ne4ynTn NigBULLEHHS BPOXXaMHOCTI i 3MEHLWLEHHS pecypco3aTpaT 40 piBHSA,
AKNIN 003BONSE YKPATHCbKUM BUPOBHMKAM KapTOMnai CTaTu KOHKYPEHTO34aTHUMM Ha
€BponencbLKoMy i CBITOBOMY puHKax [17]. OQHUM i3 rONI0BHUX HanNpsMiB NiABULLLEHHS
BPO>XaMHOCTi KapToni, 0cobaMBO B CTEMOBIN 30HiI YKpPaiHN, € OCBOEHHSA HOBUX
pecypco3bepiratoumx TEXHOMOriN. 3arasjibHi 3aBAaHHSA, WO CTOATb Nepen BMpobHMKamMm KapToni,
MO>XHa CHOPMYIOBATN B HAaCTYNMHOMY BUTrASA4I: - LOBECTM BUPOOHMLTBO KapToni A0 25 MAH T
Ha piK; - MiABULWNTM BpoXXanHicTb kKapToni 3 130 go 250 u/ra [8]. Mpn ubomMy B ranya3i
MexaHi3aLii TexHonorii BUpobHULTBA L€l KybTypW CAif BUPILLUNTW HACTYNHI 3agadi: -
nepernsHyTn KoHuenuito 3abesnevyeHHs apiBHOTOBapHOro BUpobHMKa KapTonai creuiaibHOL0
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TexHiKo, aganToOBaHO A0 YMOB BUKOPUCTAHHA Ha Mananx naowax (go 20 ra); - agantyBaTu
3acobu MexaHi3auii 40 HOBUX BUCOKOE(EKTUBHUX TEXHOOr i BUpobHMUTBa KapTonnai [15]. B
npoueci BUpobHMUTBa KapTonai HanbinbL Tpy[OMICTKO onepadi€to € ii 36upaHHs, poboTa B
AKiN NOB'A3aHa 3i 3HAYHNUMM eHeproBuTpaTamMm i BUTpaTaMu npaui. 3aTpaT Ha MexaHi3oBaHe
36upaHHa cknapatoTb 50-60 % Bif 3aranbHUX 3aTpaT, 3 HUX 6/IM3bKO 55 % 3aTpaT eHeprii
npunanae Ha BUKOMNYoYi Ta cenapytodi poboyi opranun. o 60-70 % 3aTpaT npaui BUTpavyaeTbCA
Ha 36mpaHHi. ToOMy AKiCTb 7 BUXigHOrO NMpoayKTy 6inbLo Mipoto 3anexuTb Big poboTun
BMUKOMYBaJIbHO- Cenapyymx NpUCTPOIB, SKi € OCHOBOI Ana 3abe3neyeHHsa AKICHMX NOKa3HKKIB
poboTn KapTonnesbupanbHNX MalnH. Buxopsaym 3 Luboro, MoXXHa CTBEPAXKYBaTU, LLO po3pobka
3acobiB MexaHi3auii gnsa 36upaHHAa KapToni € akTyasibHOW 3adavelo. BpaxoByoynm TexHiYHe Ta
couiafibHe 3Ha4YeHHS pPo3pobKM HOBMX Ta YAOCKOHANEHHS iCHYYNX KOHCTPYKLIN
KapTonnae3bnpasbHNX MallMH B LiJIOMY Ta BUKOMYBaJIbHUX MPUCTPOIB 30KpeMa, HeJoCTaTHi
NPaKTU4YHi po3pobKK B Ui ranysi, TEMOK OUMJOMHOIro NpoekTy obpaHo po3pobKy ONCKOBOIro
nigkonyeaya 6ynbbu. MeTa paHoi kBanidikauinHoi poboTu - yooCcKoHaieHHs 3acobiB
MexaHi3aLllii, Lo BUKOPUCTOBYIOTLCA NpY 36MpaHHi KapTonJi Ha CiflbCbKOrocnofapCbKOMy
NianpuemcTai. NpegMeT AOCNIAKEHHS - TEXHOOMIYHNN Npouec 306MpaHHS BpOXKato KapToni 3
BUKOPUCTaHHAM KapTonnae3bunpasbHux mawmnH. O6[ [ eKToM KBanidikauinHOT poboTu € TEXHIYHI
3acobu mexaHisauii ong 3énpaHHa KapTonsi Ha TOB

n 3HangeHo nocunaHb: 0% id: 10
«JlecHaneHg».

OCHOBHMMM 3aga4amMm Nif Yac BUKOHAHHSA KBasidhikauinHoi poboTu €: - npoaHanisyBaTn 06’ ekT
OOCNio)XeHHSA Ta TEXHONOrIT, IKi BAKOPUCTOBYOTbLCA B TOB

n 3HangeHo nocunaHb: 0% id: 11
«JlecHaneHa»

npwv 36MpaHHi BpoXKato KapTonJi; - po3paxyBaTu MexaHi3oBaHi TexHosorii 3éupaHHs KapTonai B
yMOBaX AOCNIA>XKYBaHOIro NiANPUEMCTBA; - BAOCKOHAINTU iCHYOYi KOHCTPYKLUiT 6a30BUX
arperaTiB gnsa 36upaHHsa KapTomnJi WWASXOM po3pobKu ANCKOBOro nigkonyea4a 6ynebn; -
PO3rAAHY TN NUTAHHA OXOPOHM Mpaui Ta 6e3nekn B HaA3BMYaAMHMX CUTYaUiaxX Nig 4ac BUKOHAHHS
pobiT Ha cinbCcbkKorocnogapcbkoMmy NianpuemMcTsi. KBanidikauiiHa poboTa BuknageHa Ha 68
CTOpiHKax, BOHa MicTUTb 11 Tabnuub i 11 pUCyHKIB, a TakoXX CMNCOK BUKOPUCTAHOI NliTepaTypu B
KinbkocTi 19 pxxepen. 8 PO31J1 1 AHAJI3 OB’EKTY NMPOEKTYBAHHA TA OBI'PYHTYBAHHA TEMU
KBAJI®IKALIVNHOI POBOTW 1.1. AHani3 rocnoaapcbkoi AisnbHocTi CinbCbKorocnogapcbke
TOBapuUCTBO 3 06MeXXeHot BianoBifanbHICTIO "AecHaneHa"” MyxiBCbKOro panoHy CyMcCbKOIl
obnacTi po3TawoBaHe B [MiBHIYHWA YaCcTUHI YKpaiHW.

@AI generated text detected: ChatGPT 5.3, : 50,13% id: 12

MpupoaHoO-KiMaTMYHEe PO3MilleHHA rocnoAapcTBa BMAMBAE Ha YCNillHE BUPOLLYBaHHS
CiNbCbKOrOCMOAAPChKUX KYNbTYpP: 03MMUX, APOBMX, BallTaHHMX, OBOYIB, KOPEHEMJIOAIB,
KYKYPYA3Wu, COHSLIHUKA Ta iH.

FPYHTU, WO CKNa[aoTh OCHOBHWUA (DOHA, O MOSIbOBUX | KOPMOBUX CiBO3MIH, | MOXYTb
BUKOPMCTOBYBATUCA OJ18 BUPOLLYBAHHSA CiJIbCbKOrOCMOoA4apCbKNX KybTyp, NpeacTaBsieHi
YOpHO3eMaMK NiBOAEHHUMW 3aJIMLLKOBO-CNaboCoNOHYBaTUMUN BaXKKO CYrJIMHHUMUN, TEMHO-
KallTaHOBMMW 3a/IMLLKOBO-C1ab0CONOHYBAaTMN CeEpeaHbO- CYrIMHHUMUN Ta NerkoCyr TIMHHUMMN
nyrosumun. TOB "[lecHaneHA"” Ma€ OeKifibka HanpsaMiB rocnofapCbKoi OiafbHOCTI, @ came
creuiani3yeTbCs Ha BUPOLLYBaHHI 3€pHOBMX, COHALLHWKA, KYKYPYA3U, KOPEHENSI0AiIB, @ TakKoXX No
BUPOLLYBAHHIO iHWNX KY/bTYpP, B TBAPMHHULTBI FOCNOA4APCTBO Creuiani3yeTbca Ha BUPOOHNLTBI
M"sica i Mosioka BPX, a TakoXX M™sica cBuHe Ta nNTuui. CTaH, B SKOMY 3HaxoauUTbCs
TBAPUHHULITBO MOBUHEH ByTn HabaraTo KpalliM, xo4a Le rocnogapcTBO i € OAHUM i3 KpalluX B
painoHi [29]. TOB "ecHaneHn"” 3HaxoOUTbCS B 30HI HaNiB3aCyLWJ/IMBOro CTENy B Me)Xax
arpokaiMaTM4HOro niBHIiYHOro panoHy YkpaiHu. CepefiHA i3 MakKCMManbHUX AeKagHUX BUCOT
CHIroBOro NOKpuUBY cknafac€ 3 - 6 cM. Llen panioH xapakTepusyeTbCa K TenJNn, B 3MMOBI MiCAL
TemnepaTypa He 3HMXKYETbCA 0 0 6inbw - 15 ...20 C[29]. 9 1.2. AHani3 0CHOBHUX EKOHOMIYHUX
rnoka3Hukie TOB "[ecHaneHa” TOB "[lecHaneH” Ma€ CilbCbKOroCcnoAgapcChKi yrigas, 3arajibHa
njowia AKX CTaHoBUTb 4279 ra. 3emenbHUn hoHA rocnogapcTea npusegeHunn B Tabn. 1.1 [29].
Tabnuuys 1.1 3eMnekopucTyBaHHA rocnogapcTia o pokam MokasHnkm 2023 2024 2025
3aranbHa 3eMesnbHa naowa, ra 5887 5195 4279 Bcboro ¢/r yriaob, ra 4678 4585 3271 i3 Hux:
pinna 4131 4038 2897 nacosuwia 547 547 374 Jlic 64 64 64 Ctasku i BogormMn 157 157 157 IHwWi
3emsii 988 389 787 AHanizyto4nm 3emMmenbHUIA hoHO rocnogapcTBa, BUOHO, WO Ha NpoTA3i
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aHani3yeEMOro nepiofy 3arajibHa 3eMefibHa NJOWa rocnofapcTBa 3Ha4YHO 3MiHMNacH. Lle
MOSICHIOETLCA TUM, O OKPEMI aKLioOHepWn BUNLLJIN 3 rOCMoAapcTBa, 3abpaBLun CBOI 3eMebHI nail.
B cTpyKkTypi nociBHMx nnouy (Tabn. 1.2) 3a oCTaHHI TPy POKM NOCTEPIraloTbCs 3HAYHI 3MiHU: Y
2023 poui nuToMy Bary nocisHunx naoul - 38,8 % - 3anManun 3epHOBI KynbTypwu, B 2024 poui -
41,75 %, a B 2025 - 56,85 %, L0 NOSACHIOETLCA TUM, LLLO FrocnogapcTBo B BinbLwin Mipi
OPIEHTYETLCA Ha BUPOLLLYBaHHSA 3€pHOBUX KyNbTyp. 10 Tabnuuya 1.2 CTpyKTypa NOCIBHMUX MJIOLL
2023 pik 2024 pik 2025 pik KynbTypa nsouwa, Ao njolia, 4o njaowa, 4o ra pinni, ra pinni, % ra
pinni, % % 3epHosi, Bcboro 1603 38,8 1686 41,75 1645 56,85 B TOMy 4nchi: - o3umi 1124 27,2
1370 33,92 1420 49,01 - api 479 11,6 316 7,82 225 7,76 CoHAwHMK 653 15,8 400 10,89 380
13,11 Kykypyasa Ha 3epHo 215 5,2 403 10,47 230 7,93 Lykposuin 6ypsik 40 0,96 40 1,3 80 2,7
OBoui 30 0,72 20 0,49 15 0,51 KapTonnas 40 0,96 40 1,2 50 1,3 Kopmosi, Bcboro 1380 34,37
1218 30,16 457 15,77 B TOMY 4uChi: - KyKypya3a Ha cuioc 851 21,57 638 15,79 187 6,45 -
onHopiYvHi Tpasu 181 4,38 272 6,74 70 2,41 - kopmoBui bypsik 348 8,42 308 7,63 200 6,9 Bcboro
nocisis 3961 95,8 3808 94,3 2847 98,27 Napwn 170 4,11 230 5,69 50 1,72 Bcboro 3emni 4131 100
4038 100 2897 100 AHani3y4n CTPYKTYpPY NOCIBHUX MJIOLW, FOCMOAAaPCTBa MOXXHA NOMITUTK, LLO
nepLe Micue 3a 06’eMoM nJow, 3alMal0Tb 3€pPHOBI KybTypu. Lle noB’a3aHo 3 HanbinbL BUCOKOIO
MPOAYKTMBHICTIO BUPOLLYYBAaHHSA KyJIbTYpP OaHOi rpynun. binbli NoBHE yABAEHHSA NPO eheKTUBHICTb
rocnofaploBaHHA MOXKHa MaTW, AKLO PO3rasafaTn CTPYKTYPY MOCIBHMX NJOLW, Y CYKYMHOCTI 3
iHbOpMaLi€Ed NPO BPOXXaWHICTb CiZlIbCbKOrOCNo4apCbKNX KybTyp. 3BeAeHi AaHi Npo
BPOXKAMHICTb CiJlIbCbKOrocrnoaapcbknx KynbTyp B TOB

a 3HanaeHo nocunaHb: 0% id: 13
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npeactasneHi B Tabn. 1.3. 11 Tabnanusa 1.3 Bpo)KalHICTb CilbCbKOrOCNOAapCbKUX KyNbTyp, L/ra
Cinbcbkorocnogapcbka KynbTypa 2023 pik 2024 pik 2025 pik O3umi 3epHoBi 38,5 38,8 40,3 {pi
3epHoBi 33,4 35,5 38,7 CoHAwHUK 22,7 24,8 26,2 OBOYi BiAKPUTOro rpyHTy 226,8 263,4 270,7
KapTtonnsa 130 154 204 Llykposuin 6ypsk 385 426 467 Kykypyasa Ha 3epHo 55,3 62,5 64,4
Kykypya3a Ha cuioc 428 448 465 Kopmosuin bypsik 397 439 473 baraTopiyHi TpaBu - Ha CiHO
21,6 23,8 31,3 - Ha 3eneHuUin KOpM, CiHax 180,7 188,5 226,3 Ha npoTasi nepioay, akun
aHanizyBaBCs, BUAHO, WO BPOXKANHICTb BCiX Ci/lbCbKOrOCNOAaPCbKUX KYIbTYP Ma€ TeHAEHLito 40
noctynosoro 36inbweHHsA [37]. 1.3. 3abe3nedyeHicTb rocnogapcTBa 0CHOBHUMK 3acobamu
BUPOOHMLTBa Ba)K/IMBOIO XapaKTEPUCTUKOK FOCNoAapCTBa € PO3Mip MOro BMpobHMLTBA,
OCHOBHUMW MOKa3HMKaMmM 5Koro € obcar BanoBol NpoaykKLii, po3mipu naoLy,
CiflIbCbKOroCcnoAapcCbKnX yriab, noronie'sa xynobu, BapTicTb POHAIB Ta cepeHs YNCENbHICTb
npauiBHUKIB. 3abe3neyeHicTb CilbCbKOrocnoaapCcbKoro BMpobHMLTBa OCHOBHUMK 3acobamu
XapakTepun3yoTb poHao3abe3neyeHicTb Ta PoHA0036pPOEHICTL Npaui, eHeprosabesneyeHicTb Ta
€Heproo3bpoeHiCTb NpaLi. Y3araJbHIOYNMN EKOHOMIYHMMUM NOKa3HMKaMN eheKTUBHOCTI
BUKOPUCTaHHSA BUPOOHNYMX OCHOBHMX QOHAIB B LiZIOMY ABAAIOTLCA poHAOBIAAaYa Ta
hOHAO0EMKICTb, HOpMa NpubyTKy. Po3rnaHemo 3abe3neyeHicTb NiANPUEMCTBA OCHOBHUMU
3acobaMu Ta eHepreTuYHUMKn pecypcamm B Tabn. 1.4. AHanisywoun npmeeneHi oaHi moxxemo 12
crocTepiraT TeHAEHUI0 A0 3HMXKEHHS POHAY OCHALLLEHOCTI, TOBTO BapTOCTi OCHOBHUX
BUPOBHMYMX 3acobis, Wo npunanace Ha 100 ra cinbCcbkorocnogapCcbkmx yriob. Tabnuus 1.4
3abe3neyeHicTb rocrnogapcTBa OCHOBHUMU BUPOOHNYMMU hoHaamm NMokasHukn 2023 pik 2024
pik 2025 pik CepenHbopiyHa BapTiCTb OCHOBHUX 21284 21320 21514 BupobHuM4mnx hoHAiB, TUC
rpu. CepeaHbopidyHa BapTiCTb OCHOBHUX 12120 12331 12517 doHAiB ¢/r Npu3HaYeHHS, TUC. FPH.
CepefHbopivyHa BapTicTb 060poTHUX 4156 4264 4292 KowTiB, TUC. FTPpH. CepeaHbOpiYHa KiNbKIiCTb
pobiTHMKIB, 299 251 126 nton. PoHpo3abe3sneyeHicTb, TUC.rpH/100 ra c/r 455 465 668 yriob
EHepro3zabe3neyeHictb, KBT Ha 100 ra c/r 405,3 411,3 423,6 yrigb ®PoHO0036pPOEHICTD,
Tuc.rpu/mop 71,2 84,3 149,8 EHeproo3bpoeHicTb, KBT/noa 442,4 435,1 447 doHpoemMKicTb 21
22 27 ObpaHuin HanpsMOK B cneuianilauii rocnogapcTtea 0byMoBAEHWIA NPUPOAHO-
KNiMaTU4YHMMK yMOBaMu, 61n3bKe po3TallyBaHHA A0 NYHKTIB 30yTy npoAykuii. HacKinbku
e(heKTUBHO BUKOPUCTOBYIOTLCSA HasiBHIi OCHOBHI BUpPO6HMYi 3acobu B TOB

[ ” | 3HangeHo nocuniaHb: 0% id: 14
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po3rnsHemo Tabn. 1.5. Tabnmus 1.5 EKoHOMIYHa eheKTUBHICTb BUKOPUCTAHHS OCHOBHUX
BUPOBHMYMX 3acobiB P 0 K 1 Moka3HuKM 2023 pik 2024 pik 2025 pik BanoBa npoaykuis, TUC. IpH.
728 816 835 B TOMY 4YUCAi: - B POC/IMHHNLUTBI 576 683 717 - B TBapuUHHMLTBI 152 143 122

OTpuMaHo Ha 1 rpH. 0CHOBHUX 3acobiB, rpH.: - BaJIOBOIr0 AOXOAY Bif Ci/lbCbKOro rocnoaapcTBa;
0,28 0,31 0,33 13 - npmbyTKy Bifg peanizauii cinbCcbkorocnonapcbkoi npoaykuii; 0,16 0,18 0,19
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doHposigaaya, Tuc. rpH 21,3 29,1 31,6 PiBeHb peHTabenbHOCTi, % 6,4 7,3 8,2 Po3rnaHysLwmn
Tabn. 1.5 cnocTepiraemMo ctany TeHOEeHUito He3Ha4yHoro 36inbleHHs eheKTUBHOCTI
BUKOPUCTaHHSA OCHOBHMX BUPOBHMYMX 3acobiB. KpiM LbOro 3a 3BiTHMIA nepion cTtabinizysascs,
X0Y i HeE3HaYHUN, piBeHb peHTabenbHOCTI rocnogapcTBa. Ha ehekTUBHICTb BUPOOHULITBA TaKOX
BNJMBa€ 3abe3neyeHicTb rocnogapcTea poboyot cuoto (Tabn. 1.6). Tabauusa 1.6
3abe3neyeHicTb poboyoto cnnoto CTOB

u 3HangeHo nocunaHb: 0% id: 15
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Moka3Hukun 2023 pik 2024 pik 2025 pik KinbKicTb NpauiBHNKIB BCbOro, 4os. 299 251 126 B Tomy
yucni: - B pocnHHMLUTBI 186 180 102 - B TBapnHHMLUTBI 113 71 24 OTpUMaHO B PO3paxyHKYy Ha 1
npauiBHWKa, FPH. - BanoBoro goxony 21,2 23,7 24,7 - ynctoro npubytky 1,3 2,02 2,84
MpoayKTMBHICTb npaui, Tuc. 2,73 2,45 2,35 rpH./4on, 3abe3nevyeHicTb rocnogapcTBa OCHOBHUMM
3acobamu BUPOOHMLTBA Ta ePEeKTUBHICTb iX BUKOPUCTAHHA MOXHA aHanidyBaTu No AaHWUM, SKi
3BedeHi B Tabn. 1.7. Tabnnusa 1.7 MalWMHHO-TPaKTOPHUI Napk rocnonapcTea Moka3Hmnku 2023
pik 2024 pik 2025 pik Bcboro TpakTopis, WT 49 43 32 B TOMY YUCAi: T'YCEHUYHUX TpakTopis 13
11 7 KonicHMX TpakTopiB 36 32 25 ABTOMO6iniB BCbOro, Wt 47 41 37 B TOMY 4nchi: aBTobycm 2 2
2 BaHTaxxHux 35 31 28 cneuianbHux 5 4 4 14 nerkosux 5 4 3 KaptonnesbupanbHi kombanHu, wiT
11 1 Kykypyn3036upanbHi kombanHu, WT 4 4 3 3epHo36mpanbHi kombanHu, WT 9 9 7 3a oCTaHHI
pokn B TOB

ﬂ 3HangeHo nocunaHb: 0% id: 16
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ocnabna maTepianbHO-TEXHIYHa 6a3a, 3HU3MNAaCb TEXHIYHA OCHALLEHICTb rocnogapcTBa, 3a
OCTaHHi POKN MalUMHHO-TPAKTOPHUNM MapK Man>xe He BigHOBOBABCA. AHasi3ylo4n MalLNHHO-
TPaKTOpPHUI NapkK rocnogapctea TOB

ﬂ 3HangeHo nocunaHb: 0% id: 17
“lecHaneHn”

CMOCTEepPIraeMo, Lo 3a OCTaHHI POKM 3aKpinuiacb TEHAEHLUiSt 3HUXKEHHS BCboro MTT
rocrnogapcTBa. Taka KapTUHa NOACHIOETLCS HEXBATKOIO KOLWTIB Ta 36iNbWEeHHAM UiH Ha
eHepreTnyHi 3acobun, NannMBo-MacTWU/bHI MaTepianun, a TakoXX Qi3NYHUM 3HOCOM iICHYYOIT
TexHikn. s npunynHa npm3BoanTb 00 HEE(hEKTMBHOIO BeAeHHs BUpobHuyTea. Mepenik
CiflIbCbKOroCcnoAapcbKMX MallKnH, AKi MatloTbCa Ha BanaHCi rocnogapcTBa NpmMBeneHo B Tabn. 1.8.
Tabnnusa 1.8 Mepenik cinbCbkorocnogapcbkux MawwnH TOB

ﬂ 3HangeHo nocunaHb: 0% id: 18
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C/r mawmHn Mapka MawmnH KinbkicTe, wT 1 2 3 Mayru MH-5-35 7 MH-3-35 5 MHA-4-42 2
NywmnneHnkn JIAr-10 3 NA4r-15 2 boponn b3TC-1,0 4 3CC-1,0 4 6CO-4A 6 -7 2 BAH-6 3 BOT-
7 3 KynbTtuBatopu KrC-4 3 KPH-5,6 2 KPH-4,2 3 KILW-3,5 4 Cisankn C3C-2,1 6 C3T-3,6 4 15 C3I1-
3,6 2 CYMNH-8 2 CCT-12 3 34inku CM-11 5 Cr-21 5 Poskupgysayi 1 PMI- 4 3 MBY -5 2 Kocapku
KMC-5I" 3 KC-2,1 2 KPH-2,1A 3 XKaTkun XBC-6 2 XXCb-4,2 1 KM-6 1 XXBH-6A 2 MNoapibHioBay
NCY-4 2 MNpuyenn 2NTC-4M 6 2IMTC-4J1 6 1MTC-9 5 Kocapkun KMNC-5T 3 KC-2,1 2 KPH-2,1A 3
aTkum XKBC-6 2 XXCb-4,2 1 KM-6 1 )KBH-6A 2 MoapibHioBay NCY-4 2 Mpuyenn 2MNTC-4M 6
2NTC-401 6 1NTC-9 5 2NTC-9 4 2MNTC-4)1 4 Ha nigcTaBi npnBeaeHUX AaHnxX BUAHo, 9k TOB

ﬂ 3HangeHo nocunaHb: 0% id: 19
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3abe3neyvyeHo CiNbCbKOroCcnoAapCbKNMN MalUMHAMU, AKLLO HE BPaxOBYBaTW CTPOK eKcnayaTauii
CinbCbKOrocnonapcbkoi TexHiku (6inbw 45 % MaloTb CTPOK aMopTu3auii 6inbw 15-20 pokis).
3abe3nedyeHicTb TpakTopaMu Ta aBToMobinaMn ctaHoBUTb 6mM3bko 0,79. A 8K BiOMO, BENMKI
BTPaTW Ha PEMOHT MALUMNH BUKJIMKAE 3HAYHUIN PIiCT coBiBapTOCTi Ha CiNlbCbKOroCcnofapChbKy
npoaykuito. 16 1.4. AHani3 TeXHONOrIiN, SKi BUKOPUCTOBYIOTbLCSA B rOCNOAAPCTBi 3@ TEMAaTUKOK
KBasigikauinHoi poboTu 3rigHo obpaHOi TeMn OUMAOMHOI0 NPOEeKTYy, HeobxiaHO NpoBecTn aHani3
TexHonorii 3bupaHHA KapTornJi B faHOMy roCrnoAapCcTBi 3@ OCTaHHI POKM Ta BU3HAYUTW iCHYOYI
Henonikn abo nopyleHHs. ns BUKOHaHHA NOCTaBAE€HOr0 3aBAaHHA NPOaHasi3oBaHO iCHYOYi
TexHonorii 36bMpaHHA OaHOI KyNbTypW Ta A0CAIAXKEHI 0COBAMBOCTI LbOr0 TEXHOJIOTMIYHOI0O
npoLuecy 3 METO BUABJIEHHS NOpYyLUeHb B 06paHOMy HanpsMKy. B pe3ynbTaTi npoBeneHoro
aHani3y BCTaAHOBJIEHO, WO B 4AaHOMY TOBApPUCTBI 418 BUKOHAHHA TEXHOJIOMNYHOIro npouecy
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36MpaHHA KapTonai BUKOPUCTOBYIOTb KapTonnae3bupanbHuin kombanH KKY-2

& 3HangeHo nocunaHb: 0% id: 20
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KU € Ha 6anaHci TOB

&4 3Hanaero nocunatb: 0% id: 21
»JdecHaneHa"”

B EAMHOMY ek3eMnasapi. JaHun komMbanH HamiBHAYiMHUI | NpyU3HaYeHnn onsa 3bnpaHHA KapTonii
3 ABOX PAAKIB, SKUN arperaTyeTbCA Ha NONAX 3 JIEFKUMWU Ta CepefHiMN FPYHTaMK, 3 KOJTICHUMMU
TpakTopaMn MT3-80/82, FOM3-6J1 3a BosiorocTi rpyHTiB 14...20 %, a npun 36upaHHi Ha
nepesBOJIOXKEHUX I'PYHTaxX ryceHnyHumun T-74, OT-75, obnagHaHMMM XO0403MeHWYBaYaMun Ta
rigpoHavinHMMmM cnctemamm. Poboyi opraHm gaHoro kombanHa NpuBoaATLCA B pyX Big BBI
TpakTopa. MNpn uboMy WINPUHa 3axBaTy cknagae 1,4 m, npu poboyoi wemakocTi pyxy 1,8...4,0
KM/ro4 3 NpoayKTuBHicTiO 0,32...0,43 ra/roa. Ana 36upaHHsa rM4kn KapTonai nepen,
KoMbalnHoBUM 36MpaHHSAM B roCcrnodapcTBi 3aCTOCOBYOTb KOCapKu noapibHioBa4vi mapkn KNP-1,5
NPOAYKTUBHICTb AKX B 3BUYaHMX yMoBax cknagae 0,3...0,5 ra/r. ArperaTyoTbCa KOCapKu 3
KONICHUMU TpaKkTopamun knacy 1,4 (MT3-80/82). Buxonsaum 3 npoBeneHoro aHanisy
rocnogapcCcbKoi AisNIbHOCTI NiANPUEMCTBA, MOXXHO 3p06UTN BUCHOBOK, LLO TEXHOJOTiYHNI NpoLec
36MpaHHA KapToni 3HaXOANTLCSA Ha HE3a40BiIIbHOMY PiBHI, @ B No4a/IbLLOMY Npu3Beae TisibKK
00 noriplweHHsa cuTyaduii. ToMy 3anponoHoBaHa po3pobka AMCKOBOro nigkonyeayva 6ynbbu
KapTonni TiNlbKU NiATBEPAXKYE AOLINbHICTb Ta NpaBusibHICTbL BUBOPY A55 yMOB AaHOM0
rocrnogapcTtsa. Ans Toro wob B ymoax TOB

u 3HangeHo nocunaHb: 0% id: 22
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17 BNPOBaANTN KOHKYPEHTO34AaTHUI TEXHONOrIYHUA Npouec 36npaHHa KapTonni 3
MaKCMMaJibHOK ePEKTUBHICTIO | MpubyTKoBiCTIO, He0bXiAHO 0BpaTn KOMMAEKC NePCNeKTUBHNX
arpoTexHIYHUX i Cyd4acHUX opraHisauinHux 3axoais, SKi HanpasseHi Ha o4ep)XaHHA BUCOKUX
BPO>KaiB Ta YiTKO AOTPUMYBATUCb BCTAHOBJIEHOrO NepCNeKTUBHOIO NJaHy Ta peraaMeHTy
3anponoHoBaHux pobiT. BucHoBku no po3ainy 1 NpoBeneHuin aHaniz rocnofapCbkol AisfbHOCTI
TOB

ﬂ 3HangeHo nocunaHb: 0% id: 23
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FnyxiBcbkoro panoHy CyMcbKoi 061acTi Ta NEPCNeKTMBHOIO NjaaHy PO3BUTKY ranya3i
POC/INHHNLTBA 403BOJIMB 3pO0O6MTN HACTYMHI BUCHOBKK: - TOB

u 3HangeHo nocunaHb: 0% id: 24
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MO>KHa OXapaKTepu3yBaTu, K CepedHE PO3BUHYTE roCrnoAapCcTBo, WO cneuiani3yeTbCsa Ha
BUPOBHULTBI CiZIbCbKOrOCNOAapCbKOl MPOAYKLii POCIMHHOIO Ta TBAPUHHOIO MOXOOXKEHHS; -
OCHOBHE O)XKepesio OOXOA4iIB rocrnogapCTBa CKAafa€ POCANHHULbKA rany3b; - BAPOOHULUTBO
KapTonnai gna TOB

ﬂ 3HangeHo nocunaHb: 0% id: 25
y2AecHaneHn”

Ha OaHOMYy eTarni PO3BUTKY € NEPCMNEKTUBHUM BUAOM BUPOOHNYOI AiSNAbHOCTI, TOMY
BAOOCKOHANEHHS TEXHOOrIi BUPOLLYBaHHA Ta 36MpaHHA L€l KynbTypu, NOLYK pe3epBiB
NiaBUNLLEHHS BPOXXANHOCTI Ta eheKTUBHOCTI BUPOOHNLITBA € BaXKJIMBUM O)KEPESIOM MNOKpPALLEHHS
¢piHaHCOBO-€KOHOMIYHOI0 CTaHOBULLA | FapaHTOM MOAAaNbLIOIO PO3BUTKY; - NiABULLLEHHS
e(heKTUBHOCTI BUPpOBHMLITBA KapToNJi BUMara€ B rnepuly Y4epry BAOCKOHANIEHHSA TEXHONOT i
36MpaHHS Ui€i KybTypu, BNIPOBAaAXKEHHS eJIEMEHTIB MPOrpecnBHUX HanpsMKiB Ha MigcTaBi
[OCBiAy BeAy4uMx CBITOBUX arpapHuxX nignpueMcTs; - 0cobnmneo cnig BigMiTnTn npobnemy
eheKTUBHOI0 BUKOPUCTAHHSA KapTonse3bnpanbHUX KOMBaMHIB, AKi B yMOBaX 3aCyxu i BaXXKKux
IPYHTIB Pi3KO 3HWXXYIOTb NPOAYKTUBHICTb i AKICTb pob0oTH; - NeBHY AOUINIbHICTL NpeacTaBsE
MOLWYK i BNPOBAaOXEHHS TEXHOOriYHUX | TEXHIYHUX 3acobiB 0N 36MpaHHS TakKoi BaXKJIMBOI
KYNbTypU, K KapTonnsa. 18 BpaxoByo4yn BULLEBMKNAAEHE, NPeACTaBAAETLCA OOLITbBHUM
po3pobka KBanigikauinHoi poboTn Ha Temy

u 3HanaeHo nocmnaHb: 0,01% id: 26
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“MexaHi3auisa 36mpaHHA KapTonJi 3 po3pobKo ANCKOBOro NigkonyBaya”
ona nignpuemctea TOB

n 3HangeHo nocunaHb: 0% id: 27
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19 PO3/1J1 2 PO3PAXYHOK MEXAHI3OBAHOI TEXHOJ10I i 3BUPAHHSA KAPTOIMJ1I B YMOBAX TOB
n 3HanaeHo nocunaHb: 0% id: 28
~AECHANEHLO"

2.1. Ornap icHyt4YMx TexHoNorinm Ta 3acobiB MexaHi3auii ana 36upaHHa kapTonai 36upaHHSA
KapTonii € Ay>Xe eHeProEMHUM NPOLLECOM, Mif Yac AKOro MalUMHW NiOKONYIOTb PAOKN KapTonai B
cepeiHbOMY Ha ranbuHy no 20 cm, nogpibHTL i BiAcCiBalOTb FPYHT, BigokpeMnowTb bagnnns
Ta 6ynbbu. Mpn 36upaHHi KapTonai NOCNIAOBHO BUKOHYIOTb TaKi TEXHOJIOMiYHI onepauiii:
36upaHHs 6agnnnsa, NigkonyBaHHSA KapToni, BigokpemneHHs 6ynbb Big CTONIOHIB, O4YNLLLEHHS |
copTyBaHHs bynbb. bagunnsa 3bupatoTb Kocapkamu-noapibHoBadamm KNP-1,5, KWP-1,56, ski
arperaTyloTbCsa 3 TpaKTopamMum Knacy Tarum 1,4. Kpawmx pe3ynbTaTiB OTPUMYIOTb 3aBOSKN
MeXaHiYHOMY CKOLUYBaHHIO B MOEQHAHHI 3 AecunkTaui€to, TobTo ximiyHoo 0bpobkoto baannns.
[ns ubOoro BUKOPUCTOBYIOTL XJlopaT MarHito (25...30 kr/ra). 3a cyxoi noroan 6aannng cno4yaTky
06pobnalTb AECMKTAHTOM, a Nic/isa 3aCMXaHHSA NOro cKowyTb kocapkoto KUP-1,56 [16]. Crioci6
36mMpaHHS KapToni BubupatoTb 3a71€XKHO Bif HAassBHOCTiI TEXHIKW Ta I'PYHTOBO-KJIiIMaTUYHUX YMOB.
3a cnocoboM BUKOHaHHA TEXHOOriYHMX onepauin 36MpaHHA KapToni po3pi3HAKTb TaKi
KapTonnae3bupanbHi MallMHK: KapTonaekonayi (pOTOPHI, eneBaToPHi, FTPOXOTHI Ta KOMBIHOBaHI),
Konadi-BanKkoyTBoptoBadi, 36mpanbHi kombanHu, r’MYKo-36MpanbHi MalnMHW, COPTYBaJbHI MaLLUVHK
i NyHKTW. 3a crnocoboM 3'€AHaHHA 3 eHepreTn4YHMM 3acobom (TpakTopoMm) KapTonselbnpanbHi
MaLWHW NOA4iNATb Ha MPUYINHI, HaNiBNPWUYiNHi, HaBiCHI Ta caMoxigHi. 3a KiNbKICTIO PAAKIB, WO
3bupatoTbca, KapTonaesbmpanbHi MawnHW 6yBaloTb OAHO-, ABO-, TPU- i HOTUPUPSALHI. 20 AKiCTb
36MpaHHS KapTonai Ta NPOAYKTUBHICTb arperaTy 3Ha4YyHOM Mipoto 3aiexxaTb Big cnocoby
36upaHH4 [25]. KapTonato 36upatoTb ogHo- Ta geodasHuM cnocobamn. OgHodasHui cnocid
36MpaHHS 3aCTOCOBYIOTb B YMOBaX 3a[0BiJIbHOr0 BiACiBaHHS 'PYHTY Ha pobo4mx opraHax
kombarHa. MNpu UbOMY 3a 0QHE NMPOXoOXKeHHS 3bMpasnbHOro arperaTy, BPaxoBylun Te, Lo
6aannns BXKe CKolleHe, BUKOHYIOTb YCi TEXHOJIOTiYHI onepadii: - nigkonyBaHHA 6ynbb (rnnbuHa
nigkonyBaHHSA 6inblla Ha 2...3 cM, HiX rnMbuHa 3ansaraHHsa 6yneb); - BigokpemneHHs 6ynsb Big
CTOJIOHIB; - o4neHHs 6ynbb Big rpyHTOBUX | POCIMHHMX AOMILLOK; - BABAaHTa)KeHHS 6ynbb y
TEXHOJIOMYHMUIN TPAHCNOPT i X BiABE3eHHSA 00 KapTonnecopTyBasibHUX MYHKTIB; - OCTaToO4YHe
oyneHHs 6ynbb Big AOMILLOK 3 0AHOYACHUM iX copTyBaHHAM. [na peanisauii oqHO®a3Horo
cnocoby 36upaHH4, K NpaBuio, BUKOPUCTOBYIOTb CaMOXiaHi kKapTonnae3bupasnbHi KombanHn
KIMK-3, KMNK-2, KCK-4-1, HaniBnpuYinHi aBopsakosi kombanHu KKY-2A, E-686, KK3-2 (KoHLUepH

n 3HanpeHo nocunaHb: 0% id: 29
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YKpaiHa), TpUpsAOKOBI Komadi-HaBaHTa)kyBadi E-684 Ta kapTonnecopTyBasibHi NyHKTN KCI-156,
KCN-25, K-754®. HaniBnpur4inHi MawWmnHM arperaTyoTbCa 3 TpakTopamMm knacy taru 1,4 [16].
[BodasHni cnocib 36MpaHHSA 3aCTOCOBYOTb 3@ BUCOKOI BOJIOFOCTI 'PYHTY, KONM ogHOdasHe
36upaHHS HeedekTMBHeE. BiH Moxxe ByTn po3gibHUM abo KombiHoBaHUM. Llen cnocib mae aBi
dha3m (cTagii) 36upaHHa kKapToni. MNeplwa cTajia peanizyeTbCAa KOMNIEKCAaMU MaLUWH 3
BUKOPUCTAHHSAM KOMNayviB-BaJIKkOyTBOPOBaYiB (koMmnaekc mawmH MT3-80 + YKB-2). Mpwu
po3ainbHoMy 36MpaHHiI KapToni, SiKe 3aCTOCOBYIOTb Ha IPyHTaxX 3 NiABULLEHOI BOJIOFICTIO, Ha
nepLin cTaaii BUKOHYOTb Taki TEXHONOrIYHI onepalii: - BuKonyBaHHS 6ynb6, nonepeaHe
YaCTKOBE iX OYMLLEHHSA Big OOMIWOK; 21 - popMyBaHHA Basika BUKOMaHMx 6ynbb 3 gBox,
4OTMPbLOX abo WecTn pagkie. Banok opMyeTbCs Tak: BUKOMYOYM NepLli ABa pSaKK, Konay
YKJla[a€ BaJIOK 33a4y Ha BMPIBHAHY CNeuiallbHUM NPUCTPOEM NOBEPXHIO, a bagnnnsa Bioakngae
BOiK Ha 3ibpaHe none. MNig 4ac apyroro (abo Apyroro i TpPeTbLOro) NPOXoAXKeHHA arperaTy
BUKOMaHi 6ynbbn OBOX KpamHiX CyMiXXHUX psaOKiB yKnanatloTbh Ha BXKe YTBOPEHUI BaJOK, a
6aannng 3anuwatoTb 3a KonadeM. MNpn GopMyBaHHI BaJKiB i3 HOTUPbOX PAAKIB NP BUCOKOMY
Bpo>kai kona4y YKB-2 pyxa€TbCA 3ariHHMM crnocobom, yknagatdm 6ynsbu cnigom 3a coboto y
BaJ10K, a baaunns B6ik. MNMpu HaCTyNHOMY NPOXOAXKeHHi arperaTty 6ynbbn nonepe4yHnm
KOHBEEPOM MOAATh Y paHille yTBOPEHUI BaNOK, a baamnng ckupaTb CNifoM 3a KonayewM,
T06TO y Banok 6agnnns, yTBOPEHUA Npu NepLLIOMy NMPOXOAXKEHHI arperaTy. Ha nonsax 3
HEBUCOKMM YPOXKAEM BUTrigHiLLE yTBOPIOBATY BaJIKWN 3 LLECTU PAAKIB. Y LboMy pa3si konay YKB - 2
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PYXa€ETbCSA YOBHMKOBMM cnocobom [23]. Mpu nepwiomMmy NPOXoa>KeHHI, aKe 30iACHI0ITb,
BiACTYNMBLUM Big Kpato NoJss Ha ABa paaku, bynbbun yknagaoTb CigoM 3a konadem, a bagunns -
3 niBoro 60Ky, B Mi>Xpsaans ABOX CyCifHix He3ibpaHux paakis. Ha kpato nons pobnate NoBOpPOT
niBOpyY i Mpu 3BOPOTHOMY pycCi 36upatoTb ABa PAAKM 3 YKNaAeHUM y Mixpsaaas 6agnnnam. MNpn
ubomy 6ynebu yknagawTb Y paHilwle yTBOPeHU Basok, a bagnnnsg - cnifomM 3a Konayem. 3a
TpeTiM Mpoxoa>KeHHAM 36MpatoTb ABa PAAKM NPaBOpPyY Bif Baska. Mpu ubomy bagnnns
CKMAAaTb CNigoM 3a Kona4veMm, a bynbbu nonepeyHM KOHBEEPOM CMPSAMOBYIOTb Y BaJIOK,
YTBOPEHUI NpX NonepenHix ABOX NPOXOAXXEeHHAX. [lpyra cTafia po3ainbHoro 36upaHHsa KapToni
peani3yeTbCs KOMMeKCcoM MalunH MT3-80 + KKY-2A: - ninbupaHHs yTBOpeHOro BaJsika bynbb; -
oynweHHs 6ynbb Big AOMIWOK; 22 - BUBaHTaXKeHHA 6ynbb y Ky30B TpaHCNOpPTHOro 3acoby, wo
PYXa€ETbCA MOpPAL i3 KapTonae3bumpasbHOK MALUMHOLD, i iX BigBE3eHHS 80
KapTOoMnJecopTyBaJibHUX MYHKTIB; - OCTaTO4YHEe o4ynleHHA 6ynbb Big AOMILLOK 3 0AHOYACHUM iX
COpPTYBaAHHSM Ha KapTOnJaecopTyBaJibHMX NyHKTax. 3a ABoga3Horo cnocoby 36bupaHHsa KapToni
ckowyBaTun Bagnnnsa He PEKOMEeHOYETLCS, OCKINIbKKU Yy BaJloK NoTpanase 6arato NiCAS»XXHUBHUX
PELUTOK, BiJOKpPEMJIEHHS AKX NOB'A3aHe 3 BeNMKUMn TpyaHowamu. MNpm kombiHoBaHOMY
36MpaHHi KapTonni, AKe 3aCTOCOBYIOTb Ha JIEMFKMX 'PYHTaxX 3 AKICHOIO cemnapauli€lo, Ha nepLuin
CTafii BUKOHYIOTb TaKi TEXHOJIONiYHi onepadii: - BukonyBaHHA 6ynbb, monepegHe YacTKoBe iX
OYMLLEHHSA BiA AOMILLOK; - OpMyBaHHS Basika BMKonaHux 6ynbb yknagaHHAM BukonaHux 6yns6
Yy MKpsaans HeBukonaHux pagkis. KombiHoBaHe 36MpaHHSA KapTonai BiApi3HSAETLCS Bif
PO3A4iNIbHOrO TUM, WO Ha NepLlin cTajii KonavYem-sanKoyTBOpOBa4YeM BUKOMYyOTb Bynbbu 3 ABOX
psagkis npu BpoxanHocTi 200...300 u/ra abo 3 4oTMPLOX (MPX MEHLLIN YPOXKANHOCTI) CYMiDKHUX
PAOKIB | yKNagaloTb iX y MiXKpaaas ABox He3ibpaHux psaakie, a 6agnnng cKuagatoTb 3a KOMNayem.
Opyra ctagia kombiHOBaHOro 36MpaHHA KapTonJi peanisyeTbCs KOMMNJeKCOM MawmnH MT3-80 +
KKY-2A: - BukonyBaHHs 6ysib6 3 4BOX 3a/MWIEHNX PSAAKIB 3 0A4HOYACHUM NiabupaHHAM
YTBOPEHOr 0 BaiKa; - ovnweHHs 6ynbb Big AOMILLOK; - BUBaHTaXeHHs bynbb y Ky308B
TpPaHCNOPTHOro 3acoby, Wo pyXaEeTbCs nopam 3 KapTonsiesbnpanbHOK MalUMHOLO, i iX BigBe3eHHS
00 KapTomnaecopTyBaJIbHUX MYHKTIB; - OCTaTO4YHE o4nLleHHs 6ynbb Big AOMILLOK 3 04HOYACHUM iX
COPTYBaAHHSAM Ha KapTonaecopTyBaJibHUX NyHKTax. 23 MNoTiM kombanHOM BuKonyoTb 6ynbbu 3
OBOX He3ibpaHux psaakie i NiabupatoTb pa3oM yknaaeHi B mixxpaaas 6ynsbu. Onsa peanisauii
onHo- i gBocasHoro cnocobis 36MpaHHA 3aCTOCOBYOTb MOTOKOBY Ta MOTOKOBO-NEPEBAJIOYHY
TexHonorito 36npaHHs. NoToKoBa TexHooria 36MpaHHA KapTonai Nnepenbavyae BUBaHTA)XKEHHS
6ynbb i3 komballHa B caMopo3BaHTa)KyBaJibHi TPAaHCMNOPTHi 3acobu 3 NoagasbLLINM BigBEe3EeHHSAM
6ynbb [0 COPTYBaNbLHOMO MYHKTY, A0 IX BUBAHTAXYIOTb Y MOro NpunManbHUM 6yHkep. TyT
KapTOrJto BiAOKPEMIOOThL Bi AOMILLIOK I'PYHTY, 6aAnnns, KaMiHHA Towwo, BiabupaloTb ayxe
MOLLUKOAXKEHi, FTHWUAI Ta ypaKeHi xaopobamum 6ynbbu, a TakoXX po3noAiNsaioTb KapTOMN/Io Ha
dhpakuii 3a po3Mipamun. BigcopToBaHy KapTOMo NogaloTb KOHBEEPAMU B TPAHCMOPTHI 3acobu
abo cxoBuwa [16]. 3a NOTOKOBO-MepeBaIoYHOI TexHoOriT 3ibpaHy KoMbaHamMn KapToMnJo
BiABO3ATb CAaMOPO3BaHTa)KyBaJibHUMWN TPAHCNOPTHUMK 3acobaMm Ha MaaH4YmKW,
po3BaHTa)KyloTb il B TUMYACOBI KaraTu i 3anmwaloTb Ha 10 - 12 agHiB. 3a uen Yac WKipKa Ha
6ynebax cTae rpybiwioto, 3aBASKN HOMY NPU COPTYBAHHI 3MEHLLYOTbCS MOLWKOAXEHHA B 2 - 3
pa3n. Kpim Toro, 3a Len 4yac BUABSAIOTbLCS MOWKOAXKEHI KOMBaHOM Ta ypakeHi xaopobamu
6ynbbu, gKi BinbupaloTb Ha COpTyBalIbHUX NYHKTaX. BaHTa>kaTb KapTOMJ0 i3 TUM4YaCOBUX
KaraTiB ekckaBaTopoM Tuny 30-2621, obnagHaHuM KoBLeM Ana KopeHebynsbonnogais. Mig vac
TEXHOJI0riYHOro npouecy 36mpaHHs Ba)kKMBe MicLe 3aiMaloTb ornepalii No 3aknaaui npoaykuii
Ha 36epiraHHsA. 3Ha4yHe 3abpyAHEHHSA KOpPEHIB 3eMJiel0 Ta 3e/IeHOI0 MacColo, a TaKoX iX
MOLLKOAXKEHHS MPUBOANTL A0 BTPAT nifg Yyac 36epiraHHsA, 0cobaMBO B 3MMOBUI Ta BECHSHI
nepioan [24]. 24 2.2. Po3paxyHOK OCHOBHMX TEXHOJIOTiIYHMNX omnepaLin npn 36mnpaHHi KapToni
2.2.1. OpraHizauis 36upanbHO-TpPaHCNOPTHUX PobIT Npu 36upaHHi KapTonni. BupobHunye
BUKOPUCTaHHA 36MpanbHUX arperaTiB i TpaHCNOPTHUX 3acobiB nepenbayvyaemMo rpyrnoBum
MeToaoM. Hanbinbl nporpecmBHoto hOpMOI0 opraHisauil moTokoBoro 36mMpaHHA KapTonai, a
TaKOXX BUCOKOE(EKTUBHOIO BUKOPUCTAHHSA TEXHIKN ABAAIOTLCS 36MpanbHi KOMMNAEKCH, SAKi
3abe3nevytoTb 36inbLIEHHS cepeaHbon060BOro BUpobiTKy ogHoro kombanHy B 1,2-1,5 pa3n,
CKOPOYEHHS CTPOKiB 36MpaHHS i 3MeHLeHHS BTpaT. 36MpanbHUAN KOMMAEKC 418 MOTOKOBOro
36MpaHHS | TPAHCMOPTYBAHHA KApPTOMJi 3a CBOIM CKJlajOM NOBMHEH MAaTWN HACTYMHi NaHKWK:
niaroToBKW nonis Ao 36MpaHHa, KOMBaMHO-TPaKTOPHI, TpaHCNOPTYBasbHIi, NicnasbupanbHOI
06p0obKK I'pyHTY, TEXHIYHOI0 06C/IyroByBaHHSA 3aCTOCOBYBAHOI TEXHIKN, @ TaKOoX rpyny
KOHTPOJIIO AKOCTi BUKOHaHUX pobiT. OcHOBY 36MpasibHOr0o KOMMNEKCY CKNadatoTb JJaHKW NO
36MpaHHI0 Ta TPAHCNOPTYBaHHIO KapTorsi. 36MpanbHUN 3ariH Mo>XKe MaTu 2 TaKi laHKW, 3a
AKUMIN 3aKpinJeHnn TpakTop, KapTonaesbupanbHUn KoMbaH, a Tako)X HeobxiaHa KinbKicTb
TpaHCNopTHUX 3acobiB AN nepeBe3eHHs KapToni. Mpu LbOMY Ba>K/INBOIO YMOBOIO
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BUCOKOMPOAYKTUBHOI poboTN KOMBaHIB ABNSETLCA BUABNEHHA HEOOXiAHOI KiNbKOCTI
TPaHCMOpTHUX 3acobiB, po3paxyHOK ONTUMaIbHUX MapLWPYTIB ix nepemMiweHHSa [3]. JlaHkn
TexHiYyHoro obcnyrosyBaHHA BUAINAIOTL arperaT ATO-A, peMOHTHY MalncTepHio Tuny MMP-3901,
3anpaBHun arperat M3-3905. B naHKy BXOAATb MancTep-Hanag4uk, catcap,
rasoeneKkTpo3BapHUK, Cl0Cap-eNeKTpuUK, ABa Wwodepun. Kepye naHKkow MancTep-Hanagyumk. Mpu
HasIBHOCTI B rOoCMoAapCTBi AMCNEeTYEPCbKOT cny>kbun i BignoBiaHMx 3acobiB 3B [[13KY, OAHY 3
MalivH obnagHyloTb padiocTaHui€ln. JlTaHKa TexHIYHOro o6cnyroByBaHHsA 25 NpoBOAUTb 3MiHHE i
nepiognyHe TexHiyHe o6cnyrosyBaHHSA KOMBalMHIB i TPaKTOPIB, YCYHEHHS HECMPABHOCTEN i
rnosiomok [9]. TexHonoria 36upaHHA KapTonai Nnepenbavyae BUKOHAHHSA HAaCTYNMHUX ornepaLlin:
BUKOMNyBaHHSA 6ynbb; ovmneHHa 6ynbb Big rPyHTY, BiJOKPEMSIEHHS M'MYKW; TPaHCMOPTYBaHHSA
KapTonni; 3aknafaHH4 ii Ha 36epiraHHa. MNig Yac BMpOLLYBaHHA KapTonai HanbinbLl 3aTPaTHOIO i
TPYOOMICTKOW onepaui€to € 36mpaHH4A. 3aTpaTun Npaui Ha Hel cknagatoTb 35-40 % BCix TPyAOBUX
i FpoLwwoBMX 3aTpaT. [na 3MeHLWeHHS 3aTpaT i NpoBeAeHHSA 30MpaHHS AKICHO B ONTUMasbHi
TepMiHn HeobxigHo nobpe niarotyeaTn none, 36MpanbHy TEXHIKY, BUKOPUCTATU NPOrpecuBHy
TEXHOJI0Til0 3 BpaxXyBaHHAM BUPOOHNYMX YMOB i AOTPUMAHHAM arpoTexXHiYHMX BuMor. Kpim Toro,
HeobXigHO MaKCMMasIbHO 3MEHLLMTN 3aTpaT PYyYHOI NMpaLi WASXoM 4YaCcTKOBOI MexaHi3auii
OKpPeMUX TEXHOJIONIYHUX onepauin. 3aKynasaTn JOPOry BUCOKOMNPOAYKTUBHY TEXHiIKY OOLUINIbHO
TiNIbKW 33 YMOBW HAasIBHOCTI AOCTATHbOI KiIbKOCTi MOCIBHMX MAOLL. BUKOPUCTaHHA AaHOT TEXHIKUK
Yy HEBEJINKMX roCcnofapcTBax e HasBHiI He3HauHi naoli HegouinbHo [15]. 2.2.2. O6brpyHTYBaHHS
Ta Bubip 36upanbHOro arperaty. BusHa4aemo 3arasbHUiN onip KOMBaMHO-TPaAKTOPHOro arperaTy
carp , (2.1) arp 100 pe k - nuTOMMIA onip NPUYiNHOro
KapTonnesbupanbHoro kombanmHy KKY-2A V npu pobouin WBMOKOCTiI TpakTopa, KH/M :
1 ,(22)Vv0PO0 100 ne k nutomunn onip, KH/M, Npu WBWAKOCTI X0/1I0CTOrO
xony V =5 km/rog, 0 0k = 2,5; 0 - Temn 36iNnblUeHHSA MMTOMOro onopy Ha 1 kM/rog =2...3 %;
npunmaemo AC =2,5 %; 26 \/ - poboya WBUAKICTb arperaTty, KM/roa;: , (2.3) 1
100 ne \/ - TeopeTuYHa WBUAKICTb PyXy arperaTty Ha BubpaHin nepegayi, km/rog,
SKy, 3rigHO pekomMeHaauin, npunmaemo \V = 4,6km/rog - KoediuieHT ByKcyBaHHS pyLiiB
TpakTopy, %; O =15 %; 15 , 461 5,4 kM/ropg 100 - LUMPUHA 3axBaTy
npuyinHoro kapTonnesbupanbHOro kombanHy, M: =[(2-B, (2.4) PK ge B - KOHCTpYKLUiNHa
wurpuHa 3axsaTty, B = 1,2 M; KK [ - koehiLlieHT BUKOPUCTaHHSA WUpUHKY 3axBaTy, B =1, b =1 "
1,2 =1,2 m; P G - Bara kaptonnesbupanbHoro kombamHy, kH/m: m -3 G = m- g-10, (2.5) m ge m -
Bara kaptonne3bupanbHoro kombanHy, Kr, m = 1000 Kr: 2 0 - NPUCKOPEHHS BiIbHOIO NafiHHA,
=9,8mM/c;-3 5 =1000-9,8-10 = 9,8 kH, m Po3paxoByemo: 2,5 3[11/16,4[15 3,1
; 100 4 3,114,2[19,8 13,4 kH . arp 100 lMepeBipsemMo BipHICTb BUBOPY ckiaay
arperaTy, poboyunx nepenay BU3Ha4YeHHAM KoeqiLiEHTY BUKOPUCTaHHSA TArOBOIro 3yCuns
TpakTopy 1, Wo T oasa npuinHaToro TpakTopy MT3 - 80A nosBuHeH 6yTn B Mexxax 86...95 %: 27
arp , (2.6) T P Tar ge P - Tarose 3ycunnsg TpakTopa, kKH; Tar ana npunHaTtol 6-1 nepenavi: 13,4
%. 0,95 7 14 Koe@ilieHT BUKOPUCTaHHA TArOBOro 3yCcunns TpakTopy cknagace 0,95 %, a ue
O3Ha4a€E Wo yMoBa BUKOHY€eTbCA. E = 2,8 R + 0,5/ + ¢, (2.7) 0 oe R - paaiyc noBopoTy arperaty
npu 3agaHin wenakocTi pyxy,m:0R =0,8-B; (2.8)0R=0,8-4,2=3,36 M;OE=2,8-3,36 +
0,53 + 0,44 = 10,3 M; 2.2.3. PO3paxyHOK KiflbKOoCTi aBToM06iNiB ANa TPaHCNOPTYBaHHA KapTonJi
Bu3Hauymmo BigcTaHb, 9Ky He0OXiAHO NPOVTU A1 MOBHOIO 3aMOBHEHHSA BaHTa>XHOIoO Ky30BY 3a
dopMyiolo: 4 K 10.(2.9) K Ae - Koedili€HT 3anoBHEHHS, ; 0,9 8T -
BaHTa)>XHiCTb aBTOMObGINS, ; K K 2 - BPOXKaWHiCcTb KapTonJi, T/ra. Kk 810,94 10[1 740
M. 2,7 [1 2 KinbKicTb pobo4nx xogis kombanHa: 28 740 0.92. p 800 Bn3Ha4Mmo cepepHin
4YacC 3aNOBHEHHS Ky30Ba, KU OOPIBHIOE: , (2.10) uk 3an p noB 3aM L ge - 4ac
3aMoOBHEHHS Ky30Ba, XB.; 3aM 3xB; [ - 4ac NOBOpPOTY, XB.; MOB NOB 1 - 4yac 3MiHu, XB.; . 3a 3
M aM 60 740 [1 60 (2.11) 7,4 xB; 3an 3 3 10 10/]6K[IT[7,4710,92[13[11[]11,16
XB. LK HaC NOBHOMr0 UWKJ/Yy BiABE3€HHS KapTonJi BU3HA4YaEMO No popmyni: (212)uanoT
e - YaC [OCTaBKM BaHTaxy i Ha3apj ( 3 BaHTa)keM i 6e3 BaHTaxy); 4 [ - TEXHONOri4YHMIA Yac
3[15[15[]13 xB.; m 6060 15 7,5xB.; 0 40 60 T[17,5/113][120,5xB. ua
Bu3Hauynmo HeobXxigHy KinbKicTb aBTOMOb6i/iB Mo hopMyni Yepes NPOAYKTUBHICTbL arperaTty: T ua
Mi.(2.13)all Tuk 20,51 2wT. a 10,62 29 B pe3ynbTaTi NpoBeAeHUX PO3PaxyHKIB - cif
MaTW ONs NepeBe3eHHs KapTonJi 2 aBToMobini cepeqHbOO BaHTaXKoNiANOMHICTO 8 T (Tuny
KAMA3 5320). Y Bunagky BUKOPUCTaHHA aBTOMOBINIB MeHLLOI BaHTaXXHOCTi HeobXiAHO BHOCUTU
KOPEKTUBMU, @ CaMe: KifIbKiCTb aBTOMOBiNiB 36iNnbLyETLCA BiAMNOBIAHO A0 HACTYMHOrO
CniBBiAHOLUEHHS: , (2.14) X ae n - KinbKicTb aBToMO06iNiB Npn akTUYHIN
BaHTa>KHOCTi O ; - KiNIbKiCTb aBTOMOGiNiB Npu BaHTa>KHOCTI O . ¢ a 3a AaHUMK pPO3paxyHKiB
6yaoyemMo HoMorpamy Ta rpadik y3rog>xeHHsa pobiT 36upanbHO-TPAaHCNOPTHONO0 KOMMJEKCY A5
36upaHHa kapTonai. nga NpakTUYHMX PO3PaxyHKiB Ta aHanizy HeobxiaHOI KiNbKOCTI
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TPaHCNOPTHUX 3acobiB Npu NepeBe3eHHi KapTonJi BUKOPUCTOBYETLCA HOMOIrpaMa, ska 403BOJISIE
3 MOMUJIKOKO He Binbl 5 % BU3Ha4YaT WBUAKICTb Ta Yac pyxy TPAHCNOPTY A9 MepeBe3eHHs,
TPUBANICTb LNKAY TPAHCMOPTHOI O4NUHULI, MPOAYKTMUBHICTb, 3arajibHy KiJibKiCTb TPAHCMOPTHUX
OOWHNLb B 3aJIEXKHOCTI Bif BiAMNOBIAHMX NOKA3HMKIB Ta BCTAaHOB/IIOBATWN EKOHOMIYHUIN eheKT B
MOpPIBHAHHI pi3HMX arperaTis [27]. [0 HOMOrpami BU3Ha4YaEMO: - B NepLUOMYy KBaapaTi -
WBUNAKICTb pyxXy TpaHCNOPTHOro 3acoby B 3as1eXXHOCTI Big TNy A0Oporn Ta NPonaeHoi BiACTaHi; -
B APYroMy KBagpaTi - YaC pyxy TPaHCMOpTYy 3 Nossa Ao micus 3bepiraHHSa Ta HaBnaku, - B
TPETLOMY - TPUBANICTb LUNKY TPAHCMOPTHOI OANHWULI; - B YETBEPTOMY Ta N'ATOMY -
MPOOYKTUBHICTb 36MpasibHOI TEXHIKW; - B LLOCTOMY - 3araJsibHy KiJlbKiCTb TPAaHCNOPTHUX 0ANHULb
B 3aJ1eXKHOCTI Bif KifIbKOCTi 36MpanbHOi TexHikKK. [laHa HOMOrpama A03BONAE AyXKe WBUAKO i 6e3
DOBroTpMBaINX PO3KnaAiB oTpMMaTK NOTPIOHMI noka3HuK. 30 2.3. Po3paxyHOK onepauinHoi
KapTu Ha 3bupaHHa KapTori Ona 36upaHHSa KapToni KOMNJIEKTYEMO arperaT B CKNagi
TpakTopa MT3- 80A Ta npuyinHoro kaptonnaesbupansHoro kombamHy KKY-2A. MNMepepn no4aTkom
36upanbHUX PobiT None ornagaTb, NEPELIKOAN | 3aBi NpegMeTn NpnbunpaoTb, BENNKE
KaMiHHA abo nepelwkoan BigMidatoTb No3Havykamu. 3a 10- 15 gHiB A0 no4vaTKy pobiT
aBToOrpennepom HeobxiaHO BUPIBHATY BCi Nig'i3aHi nonbosi goporn. o poboTn Ha arperaTi
JonyckatoTbcs ocobn He mosioawe 17 pokiB, SKi MalOTb MOCBIAYEHHSA Ha KEPYBaHHSA arperaTom.
TexHiYHNM CTaH arperaTy NOBMHEH BianoBigaTn BuMmoram 6esnekn; pobodi opraHm
BiAperysnboBaHi. Pyxomi Ta 06epToBi YacTUHWK arperaTy NOBUHHI ByTK OropoaKeHHi 3aXUcHUMM
KOXXyXamu, o 3abe3neyvytoTb 6e3neky pobiTHMKIB. MNMone gna poboTn arperaty NOBUHHO ByTun
3aBYaCHO NiAroTOBJIEHO. 3'€QHAHHA MALUMHW, WO arperaTyeTbCa 3 TPAKTOPOM, MOBUHHO ByTun
HadinHuM. KepyBaHHS rigpocncTeMolo NPoOBOAUTLCA TiNibKK i3 KabiHM TpakTopa. 3arnnbneHHs
pobo4nx opraHiB NPoOBOAUTLCA NMepes No4aTKoOM pyxy arperaTy [16]. BU3Ha4YMMO NOKa3HUKK
poboTu arperaTy B NoJi i NigroToBkn rnoro poboTn. BusHa4YaeMo KiHEMaTUYHI MapamMeTpu
arperaTy Ta NOKa3HUKN BUKOPUCTaHHA pobo4mx i XonocTux xoais. Paniyc NnoBoOpoTy arperaTy:
=R K, (2.15) O0R ge R - pagiyc noBopoTy Npu WBUAKOCTI pyxy 5 km/roa; 0 K - koeiuieHT
MPOMOPLiNHOCTI, BiAHOCHO LUBUAKOCTi MOBOPOTY. =09-2,7-1,06=2,58m.31
KiHeMaTn4yHa OOBXWHa arperaTy, 9K CyMa KiHEMaTU4YHUX OOBXXWH TpakKTopa | Ta MawWwunHu | ,
T06TO: TM|=1+1,(2.16) K TM Oe | - KIHEMaTUYHa OOBXWHA TPaKTopa, M; T | - KiHeEMaTN4Ha
[OBXXWHa KapTonnesbupanbHoi MawmHn, M, M | =1,2 + 1,0 = 2,2 M. K KiHeMaTn4Ha LWINPUHa
arperaty: B 2,7 K 1,35 M. (2.17) k 2 2 OoBxunHa Bunisgy arperaty: e = (0,1...0,2)| - gnsa
HavinHux arperaTiB; (2.18) k e = 0,1 - 1,35 = 0,135 M. MNpunMaemo, WO arperaTt rMo noJwo
PYXa€ETbCSA YOBHMKOBMM CNOCOBOM, @ TN NOBOPOTY - METNLOBUN, 3af4HIM XOO0M, BioKPUTUNA.
Toni, MiHiManbHa WMpMHa NOBOPOTHOI cMyrn byae popiBHioBaTu: E = 1,18 + e + d; (2.19) MiH K
E=1,1-258+ 0,135+ 1,35 = 4,323 M. MiH BpaxoByto4iu, LLLO MOBOPOTHa Cyra He NoB’A3aHa 3
LWIMPWHOI 3axXBaTy arperaTy, OCKifibkn 06pobnaseTbCa BpyyHy, TO TOAI MPUAMAEMO PAKTUYHY
LWNPUHY MOBOPOTHOI cMyru piBHY E = 5 M. ¢ Toai goexunHa poboyoro xony byge: L =L - 2E,
(2.20) p & oe L - poBxunHa nond, M, p 32 L = 250 - 2:5 = 240 M. p JOBXMHa X0JI0OCTOr0
MoBOPOTY: 5,5 2¢,(2.21) x 55[12,58[12[10,135] 14,46 m. x Toai KinbKicTb pob0oymnx
X0Q4iB N i xonocTmx n Ha noni 6yne p x gopisHoeaTn: C, (2.22)n[IpBarpC, (2.23) n 10n
1 x pBarp ge C - wnpuHa nons, M; B - wunpunHa 3axeaTy arperaty, M, arp 200 ; n 74,07 p
2,7n[174,0711[173,07.xn[]73.n[] 74 Npuinmaemo: , X p BusHa4aeMo nokasHuku poboTn
arperaTy Ha 3aroHi. KoegiuieHT poboumnx xonis: L n ,(2.24) L n 240174 .

0,94 240[174 114,46 [| 73 TpuBanicTb umknay poboTu arperaTy Ha 3aroHi: 33 2L 2

, (2.25) u pu xu V. 60 V 60 ne t; [ -3aTpaTn Yacy 3a UMK BiANOBIAHO Ha pobo4yunin xig, i

MoBOPOTMK, XB; pU XL V - poboya WBNAOKICTb pyXy arperaty, M/C; p \V/ - LUBUAKICTb pyXy arperaty
Ha noBopoTax, M/c, x 2 [1240 2 | 14,46 xs. 3,14[10,25[13,3942,55[1601,9[160
KinbKicTb unkniB arperaTty 3a 3miHy: T[T T3amn3otan/l, (2.26) ut u oe T - TpuBanicTb 4acy
3MiHWN, XB; 3M T - NiAroTOBY0-3aK/JIOYHNIN Yac, XB; N3 T - YaC persaMeHTOBaHNX BHYTPi3MiHHNX
rnepeps Ha BigMNOYMHOK, xB. oTA T[T T T[T, (2.27) n3 eTo NN NMHK NH e T - 4ac Ha
TexHiyHe 06cnyroByBaHHA arperaTy, XB; €To T - 4acC Ha MiAroTOBKYy arperaTy 4O nepei3ais, XB;
nn T - Yac Ha NMepei3an Ha NoYaTKYy i B KiHUi 3MiHW, XB; MHK T - 4ac Ha OAEpP>XaHHSA Hapaay i
3pa4y pobotn, xB. MH T [ 3113135110179 xB.n3420[179[140.n 88,79 14 3,39 n[] 89
Mpunmaemo . 1 YncTunm poboynin yac 3a 3miHy: 34 T n,((2.28)puuyT[13,39[189[]301,71

XB. p HiNnCHWI YacC 3MiHK: T niTOT,(229)cauun3oTraT[13,39189[179[140]420,71
xB. ¢4 KoedilieHT BUKOPUCTaHHA Yacy 3MmiHu: T p, (2.30) Tcpo 301,71 . 0,72 420,71
MpOoAYyKTMBHICTb arperaTy 3a 3MiHYy: 0,1BVT[l,(2.31)3mpp 3M 0,112,7[19,2[10

,72 171110 ,52 ra/3m. 3m NpoAyKTUBHICTb arperaTy 3a rogMHy YMCTOro yacy: 10,52 3m
1,09 ra/roga. (2.32) rogy 1 5,03 p NMpoayKTUBHICTL arperaTy 3a FOAMHY 3MiHHOro vacy: W 12,52
3M 1,79 ra/rog. rog3sm 1 7 3m BusHaymmo ekcnayaTauinHi 3aTpatu poboTtum arperaTty. 35
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MorekTapHa BUTpaTa nasuvea: TPPTXXTOO, (2.33) aMmpe G;G; G-
cepenHs roAVWHHa BUTpaTa NajmBa, Kr/rod, BianoBigHO npu Tp Tx To poboyomy xoni, npwu
XONI0CTOMY PYCi i Npn 3ynnHKax TpakTopa 3 npautoioymmM aBuryHom; T - 3arasibHUM 4ac Ha
MoBOPOTW i Mepeizan, rod; X T - 4ac Ha 3YyNUHKK 3 NpaLolYMM ABUTYHOM 3a 3MiHY, rog. o T
nilT,2.34)xxuunHnT[10,25[189[135=57,25x=0,95roa. xT[IT[OST[IT[IT,o0o0TH
etonnnHT[]40[10,5/131[13[110=685x8=1,14r08.014,9/15,03/16//0,95[11,14[]1,4
Kr/ra. 6,57 12,52 3aTpaTu npaui Ha OAUHNLIIO BUKOHaHOI poboTtu: T/ Tca H[], (2.35) W 3m
he m - 3arafibHa KinbKicTb pobiTHUKKIB, Wo obcnyrosyTk arperaT; (1[]12) [1 7,01 nwoa-rog/ra. H
7,28 12,52 NMntomi 3aTpaTn Ha amopTmM3auito TpakTopa MT3-80A: (allala )b pT KT TOT T
,(2.36)aT 1001 T prog 36 noea,a,a-HOPMU PiYHNX BigpaxyBaHb BiAMOBIAHO Ha
pPEeHOBaLI0, PT KT TOT KaniTasbHWU peMoHT, TO Ta NOTOYHUIN peMOHT, %; b - 6anaHcoBa

BapTIiCTb TpakTopa, rpH; T T - piYHe 3aBaHTa)KeHHA TpaKkTopa, rog; p \V - roauHHa
NPOOYKTUBHICTb arperaTy, ra/rog, rog (12,514 [122) [195000 rpH/ra. 17,03 am 100 [ 1200
1,79 NMuToMmi 3aTpaTn Ha amopTu3auito: (alla )b pm ToM M ,(2.37)am 1001 T pM rog

0e a, a - HOpMIN pPiYHMX BiapaxyBaHb BiAMOBIAHO Ha PEHOBALO Ta PM TOM TEXHi4YHe
o6cnyroByBaHHS i MOTOYHWI PEMOHT, %; T - piYHe 3aBaHTa)XeHHS MalluHu, rog; pMm \V - roanHHa
NPOAYKTUBHICTb arperaTy, ra/roa, rog (14,2 [112) [| 25000 rpH/ra. 12,2 am 100 [] 300

1,79 NnTOMI 3aTpaTu Ha NMNaanMBO-MacTWUIIbHI MaTepiann: Ll (2.38) nm nm ge O -

rnorekTapHa BUTpaTa nasameBa Ha AaHin poboTi, kr/ra; L - uiHa komnnekcHa 1 kr nanmea, L, =
9,57 rpH, NM MM 9,57[14,2[140,194 rpH/ra. nm MNUTOMI 3aTpaTn Ha OCHOBHY 3apniaTy:

( ylTplan, (2.39) 3n\W 3m 37 ge m, m - BiANOBIAHO YXNC/1I0 MeXaHi3aTopiB i
OOMOMIXKHUX POBITHUMKIB; TP A k - KoediuieHT gonaaTn 3a AKicTb poboTn. 1 1,1 1(35[112[]28)
rpH/ra. 32,6 3n 12,52 CymapHi npaMi ekcnayaTauinHi 3aTpaTu Ha OONHULIO BUKOHAHOI
poboTu: , (2.40) o aT am nN™M 3N 17,03[112,2[140,194[132,6[1102,024
rpH/ra. o NpuneepeHi 3aTpaTtn Ha poboTy arperaTy: BBKTM (2.41) , np
TTroasmp pMm be E - koediuieHT eheKTMBHOCTI KaniTanoBknageHo, E = 0,15; k K 0,15
95000 25000 rpH/ra. 102,024 323,24 np 1,79 1200 300 Ha nigcTasi

OTpPMMaHUX AaHUX po3pobnsaeTbCca onepalinHa KapTa Ha 36upaHHSA KapTonsi 3anponoOHOBaHNM
arperatom MT3-80A + npudinHuin kapTonaesbupanbHuin kombanH KKY-2A B yMoBax 4aHOro
rocnofapcTea. BucHoBKM no po3giny 2 Y aopyromy po3aini npneefeHo po3paxyHOK OCHOBHUX
TEXHOMOriYHUX onepauin npu 36uparHHi kKapTonai. 1na LbOro KOMMNAEKTYETLCA arperaT B CKNagi
TpakTopa MT3-80A Ta npuyinHoro kaptonaesbupanbHoro kombanHy KKY-2A. BusHadyeHo
rMoKasHuKK poboTu arperaTty B NoJi i NigroToBkM Moro go pobotun. 38 BuaHavyeHO TakoX
KiHEMaTWYHi NapamMeTpu arperaTy Ta NOKa3sHUKN BUKOPUCTaHHS poboyuunx i xonocTux xonis. Ha
nigCcTaBi OTPUMaHMX AaHUX po3pobsieHo onepauinHy KapTy Ha 36upaHHa KkapToni
3anponoHoBaHuUM arperatom MT3-80A + npudinHum kapTonnesbupanbHUn kombanH KKY-2A B
yMOBax faHoro rocnogapctsea. 39 PO3[1/1 3 PO3POBKA KOHCTPYKLIT ANCKOBOIrO
NIOKOMYBAYA BYJ1IbbIW 3.1. Ornsag icCHY4YnX KOHCTPYKUIin 6a3oBux Mmogenen MalwnH ons
36upaHHa KapTonai Ansa 36upaHHa KapToni B Cy4acHi NpakTULL BUKOPUCTOBYOTbCS
KapTonnekonayi abo kapTonnesbupanbHi kombanHn. KapTonsiekonaydi Nnpn3HayeHi ons
nigKonyBaHHA PAAKiIB KapTomnJi, cenapaLii BUKOMaHOro BOpPoxy (pynHyBaHHSA, noapibHeHHs
BMKOMAHOIO Wapy, YaCTKOBOIr0 BiJOKPEMJIEHHSA AOMILWIOK Big 6ynbb) Ta yknagaHHSA
BigokpeMneHHsa Bynbb Ha NoBepxHIo NoaA y Banok. Kaptonnekonayd KCT-1,4A (puc. 3.1)
NMPU3Ha4YeHNN N8 BUKOMyBaHHSA ABOX PAOKIB KapToni, cenapauii BAKONaHOro rpyHTy Ta
yKnagaHHs 6ynbb Ha NoBepxHIO Nosg y BasoK. BiH npaLoe Ha BCiX TUMax FPyHTIB 3@ BONOrOCTi
10...27 %. WnpwnHa 3axBaTy 1,4 M, poboya wemakicte 1,9...6,5 km/rog, npoaykKTmBHICTL 80 0,9
ra/rog, maca 1320 Kr. ArperaTy€eTbCs 3 TpaKTopaMu TAroBoro kaacy taru 1,4, pobodi opraHum
npmBoaATbLCA B Aito Big BBI TpakTopa [16]. Puc. 3.1. KapTonnekonay KCT-1,4A 40
KapTonsekonay efneBaTOPHOro TUMY CKAAJA€ETbCA 3 paMu 4, OAHOI0 KOMitoBaJSIbHOrO MeTanNeBoro
1 Ta ABOX ONOPHUX MHEBMATUYHMX 6 KOJIiC, 4BOX JieMeLliB 2, WBUAKICHOro 3, 0CHOBHOro 5 Ta
KaCcKagHoro 7 KOHBEEPiB, ABOX 3BY)XYBaJibHUX WNTKIB 8, Npu4dinHoro npmuctpoto 10, MexaHi3Mis
npueoay poboumnx opraHie 11 Ta perynoBaHHA rnMbunHm xony nemewis. Jlemelli 2 akTUBHOIO
TUNY NpU3HaYeHi Ang NiAKonyBaHHA Wwapy 6ynb6, HaCTKOBOro pyrnHyBaHHA NiAKOMNAHOro Wapy
Ta nepepnavi BUKOMaHOro BOPOXY Ha LUBUAKICHUIA KOHBEEP 5. BoHW MatoTb TpaneuienoaibHy
dhopmMy 3 BiAKMAHNMU KNanaHaMu, AKi BCTAHOBJIEHI B 3a4Hi YaCTUHI KOXXHOI0O siemella Ta
LapHipHO 3’egHaHi 3 pamoto 4. LLIBUAKICHU KOHBEEP 3 NPYTKOBOIO TUMNY NPU3HaAYeHUn ANS
pO3NyLUEHHSs, pyMHYBaHHS Ta cenapadlii BUKONaHOro wapy rpyHTy Ta nodaBaHHS NOro Ha
OCHOBHWI KOHBEEP 5, BEPXHS riflIka SKOro MpUBOAUTLCA B KOJIMBAJIbHUI PyX 3@ paxyHOK
eninTU4YHUX 3ipoY0oK, e IPYHT iIHTEHCMBHO MPOCIIOETLCA KPi3b MPYTKN KOHBEEpa. KackagHui
KOHBEEP 7 NpM3HAYEeHMN ONa OCTaTOYHOI cenapalii BUKOMaHOro BOPOXY KapTonJi Ta CKUAaHHA
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Oro Ha NOBEpPXHIO MoJs, TOBTO YyTBOPEHHS BaJika KapToni 3BY>KyBaJlbHUMMK WNTKamu 8. Ansa
3MEHLUEHHS MOWKOOXEHHS Byib6 KOXKHUIM ApYyrun NpyTOK KOHBEEPaA NPOryMOBaHUN.
KapTonnekonay-BaakoyTBoptoBay YKB-2 npusHadeHuin gnsa 3éupaHHs KkapToni KoM6iHOBaHUM
Ta po34inbHUM crniocobamum 3 ABOX PSAAKIB: NiAKONYBaHHS Wapy rPyHTY, cenapauii AoMilloK
BMKOMaHOro BOpPOXy Ta hopMyBaHHS BaJika BUKOMNaHUX 6ynbb Ha noBepxHi nons.
KapTonaekonay HaniBnpu4inHWin, arperaTyeTbCsa 3 TpakTopaMu knacy Taru 1,4. Poboui opranHm
npmneoanTbCA B Aito Big BBl TpakTopa. WnpuHa 3axBaTty 1,4 M, poboya wemnakicts 2,8...6,0
KM/rogd, NnpoAyKTuBHICTb 00 0,4 ra/ron, maca 2521 kr. Konay-BasikoyTBOpPtOBaY Ma€ OCHOBHY
pamy, XoO0Bi NMHeEBMaTUYHi Ta onopHi 1 Koneca (puc. 3.2), nemewi 3 3 akTUBHUMKU BoOKOBUHaAMK 2,
OCHOBHWI KOHBEEP 4 3i cTpywyBadyamun 5, aa 6anoHn-rpygkonoapibHioBadi 6, rpoxoT 3 NepLunm
7 Ta gopyrum 9 pewetamu, 41 noxxeyTBoploBad 8, nonepeyHuin koHeeep 10,
6aonnneBigokpemtoBasbHi TPOCTUHN 11, bagnnnesigokpeMtoBanbHY FipKy 12, rigpocncremy
Ta MexaHi3M npuBoay poboynx opraHis. Jlemewi 3 MaloTb MNAOCKY N'ATUKYTHY dopMy 3
AKTMBHUMW KONMBANIbHUMN BOKOBMHaMK, NepefHa YaCTUHa 3arocTpeHa, a B 3afHil WapHipHO
BCTAHOBJIEHI KNamnaHu, aKi 3anobiratoTb 3aKJAMHIOBAHHIO CTOPOHHIX NpegMeTiB MiXK JlIeMeLLeM i
OCHOBHUM KOHBE€EPOM 4. Mixk nemMelsamMmun i GOKOBMHaMK 3anMLLIA0Tb BilbHUIA NPOCTip. AKTUBHI
60OKOBUMHMN YCYyBalOTb 3BaHTa)XEHHSA POCJIMHHUX AOMILLIOK Ha nemelwax [16]. Puc. 3.2.
KOHCTPYKTUBHO-TEXHOJIOMNYHa CXEMa KapTorsiekornada- BaJskoyTeBoptoBada YKB-2 OcHOBHMM
KOHBEEP 4 NPYTKOBOro TMny o6nagHaHUM aKTUBHUMW CTPYLUYBadYaMu 5, aKi € eNinTUYHNMMK
3ipoYKamMum N iHTEHCUIKYIOTb NpoLEeC NPOCiloBaHHSA MPYHTY B 3a30pM MiXK NPyTKaMn KOHBEEPA.
LLIBMAKICTb pyXxy MonoTHa KOHBeeEpa 1,54 m/c. M'pyakonogpibHioBay 6 BUKOHaHUI Yy BUrNa4i ABOX
PO3MilLLEHNX OAWH Had OAHUM UMAIHAPUYHUX MHEBMATUYHNX BaNoHIB, AKi MalOTb Pi3HY KYyTOBY
WBNAKICTb 06epTaHHSA AK 3a HaNMPAMKOM, TakK i 3@ 3Ha4YeHHAM. OCHOBHi MalWwnHN gna 36MpaHHSA
KapTonai - ABOpAAHUN yHidikoBaHNIA KoMbanH KKY-2A (KKY-2

n 3HanpeHo nocunaHb: 0% id: 30
«dpyx6a»

), KMK-3 (KMNK-2), E-684, E-686, KCK-4-1. HaniBHavinHWUN KapTonae3bupanbHnin kombamH KKY-2A
(puc. 3.3) Nnpu3HadveHuin ang 36MpaHHA KapTonai 3 ABOX PAAKIB Ha NOAAX 3 IerkKuMm Ta 42
cepefHiMU rpyHTaMm, arperaTyeTbCsa 3 KOJNICHMMN TpakTopaMm TAroBoro knacy 1,4 3a BosaorocTi
rpyHTIB 14 - 20 %, a npu 36npaHHi Ha Nepe3BONI0XKEHUX - FTYCEHUYHUMN TATOBOro Kiacy 3,
obnagHaHMMKM XO403MeHLYBaYaMn Ta FigpoHaYiNnHUMK cucTeMammn. Pobodi opraHn NnpuBOaSATLCA
B pyx Big BBI1 TpakTopa. LupunHa 3axBaTy 1,4 M, poboya wBmakicte pyxy 1,8 - 4,0 km/rog,
npooykKTmMBHICTb 0,32 - 0,43 ra/roa [16]. Puc. 3.3. KOHCTPYKTMBHO-TEXHOJIOTiIYHA CXeMa
koMbanHa KKY-2A OCHOBHI CK/TafoBi YaCTUHN KOMbBalHa - akTUBHUI nemiw 1, ocHoBHUI 15 Ta
apyruin 13 cenapyBa/ibHi KOHBEEPU 3 MEXAHI3MOM CTPYLUYBaHHSA, FpynKo- nogpibHiosay 14,
baaunnne-sigokpemnioBay, bapabaHHMN KOHBeEEP 9, ripka 2, nepebupanbHUiA CTiN 8, KOHBEEPU
3aBaHTa>XeHHs 6 byHkepa 4 Ta AOMIWIOK 5, paMa, ONMOPHi Ta XO40Bi Kosleca, MexXaHi3M nepeaa,
rigpaBnivHUA MexaHi3M niginMaHHsA ByHkepa, MexaHi3M 3arnnbneHHsa neMmella, a TakoxX
naowankm ons kombamHepa i nepebupanbHUKIB KapToni. TeXHOOriYHUIA Npouec poboTwu
KapTonnesbupanbHoro kombanHy KKY-2A npeacrtasneHnn Ha puc. 3.4. Puc. 3.4. TexHONOoriYHNN
npouec poboTn kombanHy KKY-2A 43 KaptonnesbupanbHuin kombanH KMNK-3 npmsHavyeHuin ons
36MpaHHS TPpbOX PAAKIB KapTornJi NpaMumM KombanHyBaHHAM (ogHoda3HUM cnocobom) 3
Mixxpaggsam 70 cM, nocag)XeHnx rpebeHeBnM cnocoboM Ha Nerkux, CepeaHix i BaXKKunx
rnepes3BoJIOXKEHUX I'PyHTax. KombanH HaniBNpUYiNnHUN, arperaTyeTbCa 3 TPAKTOpPaMuM Kacy TAru
1,4; 2 i 3. Poboui opraHm npmBoaAaTbCs B pyx Big BBl TpakTopa. LUnpunHa 3axBaTy 2,1 M, poboya
weunakicTte 2,0...6,0 km/rog, npoaykTusHicTL 0,44...0,8 ra/roa, maca 6000 kr [16].
KOHCTPYKTMBHY cxeMy KapTonnaesbunpanbHoro kombanHa KIMNK-3 HaBegeHo Ha puc. 3.5. Puc. 3.5.
KoHCTpyKTUBHa cxeMa KoMbarHa KIK-3 KombaliH cknafa€eTbca 3 paMmu 1, TpbOX KOMitoBasIbHUX
KOTKIB 2, sIKi CTUCKYIOTb rpebeHi pagkiB, BUKOMYBaJbHUX ANCKOBUX KOMAYiB 3, NiaKonyBasIbHUX
NemewiB 14, No300BXHiX WHeKiB 15, nepworo 16 i gpyroro 21 cenapyBasibHUX KOHBEEPIB,
cenapaTopiB LUHEKOBOIro TUNy cepeaHboro 5, 3agHboro 9 i 6okoBux 19 wWHekiB,
rpyakonogpibHioBaya 18, pigkonpyTKoBoro KoHBeepa 13, 44 3agHbOI 0OCHOBHOI 11 i By3bKOi 10
nasbyacTuX ripoK, KiBLLOBOro KOHBEEPa 8, KOHBEEPaA 3aBaHTa)KeHHsA 7 ByHkepa 20,
peryntoBajsibHUX MexaHi3miB 6 i 17, 6aannneBTaryBasbHOro Bajnka, rigpocucteMu, npusBoay,
naowankn ansa kombanHepa. Poboyi opraHn kombaiHa 3MOHTOBaHI Ha pami 1, ika CNMPaETbLCA
Ha xopoBi koneca 12. KombanH KIMK-3 yHidikoBaHui 3 kombanHom KIMK-2 i Bigpi3HAETbLCA Big
HbOIr0 TUM, WO NigKonyBasbHi poboYi opraHn 2, 3 i 14 BCTaHOBJIEHI ANS NiAKONMyBaHHSA TPbOX
pAOKiB 3aMiCTb ABOX, @ NepLUN cenapyBasibHUA KOHBEEP 16 Ma€ Binbwy LLMpuHy.
KapTonnesbupanbHuim kombanH E-684 (puc. 3.6). Konay- HaBaHTa)KyBay Npu3HayYeHnn gns
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36upaHHa NpaMUM KOMBalHYBaHHAM KapTonai, Nnocag)xeHoi 3 Mixpagaam 70 cm. KombanH
TPUPSAOHUNA, HaMiBHAYiMHNIN, arperaTyeTbCa 3 TpakTopaMu Knacy 74aru 1,4. Pobodi opraHm
koMbalnHa nNpuBoAAaTLCA B pyx Big BBl TpakTopa. WupnHa 3axBaTy 2,1 M, poboya WBMAKICTbL A0
6,0 Km/rog, NnpoAyKTMBHICTb A0 1,0 ra/roa, maca 4200 kr [16]. Puc. 3.6. KOHCTPYKTUBHO-
TexHosoriyHa cxema kombainHa E-684 KombainH E-684 cknafa€eTbCcs 3 paMu, Ha AKih 3BMOHTOBAHO
X0[40BY YaCTMHY 3 MHEBMATUYHOIO FaJIbMOBOI CUCTEMOIO, ONOPHO-KOMitOBaJIbHi KOTKW i, ANCKOBI
60KOBI 2 Ta NJIOCKi OCHOBHI 3 fieMewwi, Nnepwunin 4 Ta apyrun 6 45 cenapyBaJsibHi KOHBEEPWU,
6anoHu-rpygkonogpibHioBadi 5, HanpsamHi nanbui 7, 6agnnnesifokpemMaoBaabHUA Baauk 8,
BMHOCHY MasnbyacTy ripky 9, 6ynbboBinbinHum sanmk 10 i BUBaHTa>kyBaibHUI enesaTop 11.
He3Barkatoum Ha BEIUKY KiNbKiCTb pi3HUX KapTonnesbupanbHnx MawwunH i KombanHis, 36MpaHHS
KapTonni 3a/IMWaETbCA OOHIE i3 CaMUX eHepro i TPYAOMICTKMX onepauin. Ong ogep>XaHHS,
YNCTUX KNYyBHIB HEOBXiAHO BiAOINMTY BENUKY KiNbKiCTb I'pyHTY (6ing 95 % 6ynbboHOCHOI Macu,
o CXO0AUTb 3 lIeMella KapTonaesbupanbHoro kombarHy). 3.2. bynoBa Ta TEXHONOTIYHUN
npouec poboTn po3poboBaHOro ANCKOBOro nigkonyBada 6ynbbu kapTonni Po3pobneHni
ONCKOBUIM NigKoNyBay NpU3HaYeHNn A5 BUKONYBaHHA Bynbbu i BKAagaHHA Ha MOBEPXHIO NONSA
nicns 3pisaHHA rMYKu. 3anponoHoBaHUM NiAKONYyBay CKAaAaETbCA (puc. 3.7) 3 pamu, K y
KynbTmBaTopa KOH-2,8, 00 SKOi KpinaaTbCA Komayi 2, AMCKOBOro Tuny, 3a A40NOMOrow CTOBMIB 3.
Puc. 3.7. 3aranbHa cxema 3anponoHOBaHOr0 AMCKOBOro Konava 6ynsbu 46 Pama nigkonyBaya
OMMPAaETbLCA Ha KoJieca 4, Wo KpinaaTbCA Ha cToBNKM 5. Ha pami po3TalloBaHO WiCTb KONavis 3
LWMPUHOK MiXXpsaab 45 cM, afie nepeMillleHHA KonayiB B340BXX paMy MU MO>XEMO 3MiHIOBaTU
LWMPUHY PO3MiLLeHHSA pobo4mx opraHiB Ass HeoBXiAHOI WNpPUHN MiXKpAAAA. Konay CKNagaeTbecs 3
ancky 11, wo asnse coboto chepnyHnin onck, ouckosoi 6opoHn giametpom 510 MM, ToBLWMHOW 4
MM Ta pafiycoM KpuBn3Hun ancky 600 mm (puc. 3.8). Puc. 3.8. Pobouunin opraH nigkonysaya
6ynbbu daHnn ANCK KPINUTbCS Ha MaTO4YMHI 1, WO Yy CBOI Yepry Ha NiAWNMHNKAX MOHTYETbCS
Ha BiCi 2, 5Ka KOHCOJIbHO 3aKpinjeHa 00 BeEPTUKaIbHOI BasikuK, AKa WapHIpHO KPiNnuTbCA Ha
BepTUKanbHoMy cTOBMNi. CTOBM KoMaya CKAAJA€ETbCA 3 KYTHMKA 4, AKUN KPINUTbCA A0 paMu 3a
JornomMorow ckobu 5 i 4o npmBapeHnn CToAK 3 3 MOAOBXYBa4YeM 2, 00 SKOro LapHipHO
KpiNnUTbCA caM Konay. [IMCK Komada po3TalloBaHMN 00 pAAKa Nifg KYTOM, SKUA MOXKHa
3MiHOBaTWU. [laHNM KyT Ha3nBaloTb KYTOM aTaku, 3MiHa 47 S9KOro BMJIMBAE Ha AKICHUI npouec
poboTun, 4um BinbLUNi KYT aTakn TUM ramblue i 6inbll iIHTEHCUBHILLE NIAKONYETHLCA LWap FPYHTY.
Po3pobneHun gnuckosuin nigkonysay 6ynsbun 0b6pobnsie ogHOYaCHO WIiCcTb paakie. TobTo
TPAKTOPUCT 3aKAXKAE B MXKPAOOS | PYXa€TbCA B340BX PSAAKIB ONYCTUBLUN AaHY KOHCTPYKLlO B
poboye nosnoxxeHHs. MonepeaHbO NPOBOANTLCA NiAFOTOBKa arperaTty Ao poboTu, AN LbOro Ha
PiBHIN naowaaui nepemilleHHAIM ONOPHUX KOIC BCTAHOBJIIOEMO HeOobXiaHY rnNbuHy
BMKOMyBaHHA. ObepTaHHAM CTOSKa Konaya B MNOA4OBXYBayi CTOBMa BCTAHOBJ/IIDEMO KYT aTaKW, WO
3aNeXuTb Big Tuny rpyHTy. B npoueci poboTn MoXXHa 3MIHUTK FINMBUHY Ta KyT aTaku aucka. Mig
Yyac peryaBaHHA rnMmMbnHm HeobxigHO CNigKyBaTy 3a FOPU30OHTAJILHICTIO paMu, OCKiNIbKKN
rnnbuHa xony poboyumx opraHiB 3MiHIOETLCS 3@ AOMNOMOroK ABOX OMOPHUX KoJicC. 3.3. PO3paxyHOK
ONCKOBOro nigkonyBaYva 6ynbbm 3.3.1 Po3paxyHOK OCHOBHUX NapameTpiB konaya. OCHOBHUM
poboymM opraHom € AUCK, SKUA BCTAHOBJIEHUN Mig KyTOM. /19 KOMMOHOBKW 3aNpONOHOBAHOI0
arperaTy, 0co6/IMBO TOYKWN KPIiNJeHHSA ONCKa A0 paMu HeobxiaHO po3paxyBaTun 3MilLEHHSA OCi
OpraHiB KpinJjeHHs BiAHOCHO Bici pagka. CxemMa ans po3paxyHKy HaBedeHa Ha puc. 3.9. Puc. 3.9.
CxeMa po3TallyBaHHA AUCKa Mifg Y4ac poboTtm 48 KyT aTaku AUCKa ANA BCTAHOBJIEHHS
ONTUMANbHOI0 PEXUMY BUKOHAHHSA 3MIHIOETLCA B MexKax Big 202 no 402 . BuxigHuin
pO3paxyHKoBUM KyT aTakm o = 30°. Ha Hawy AyMKY, PO3MILLLEHHSA ANCKY Nig TaKUM KyTOM
0O03BOJINTb 4OTPMMYBATUCh 3a4aHOl LUMPUHN 3aXBaTy AUCKa NPU MaKCUMallbHUX OiameTpax
6ynbbu KapTonai. 3MilleHHS TOYKM B KpinaeHHs 00 CTosika BU3HAYa€EeTbCs 3a popmysioto: H =

C ; (3.1) 1 pe H - 3MileHHS BiCi CTOsIKa KpinJieHHA gucka, M;/ - 0OBXWHa CTynuui obepTaHHS
ancka, M; 1 o - KyT aTakum gucka, rpag. JoBXXNHY CTynuui NPUAMAEMO 3 KOHCTPYKTUBHUX
MipKyBaHb 0,14 M, a KyT aTaku o npunmaemo 20, 25, 30, 35 Ta 40 rpaaycie. H= 0,14 c 20 =
0,131 m; 20H =0,14 cos 25 =0,127 M; 25H = 0,14 cos 35 =0,115™m; 35 H = 0,14 cos 40 =
0,107 m. 40 LWLo6 NnpunHATN BEANYUHY AAHOr0 3MilleHHS NocTinHo, 60 nig 4ac poboTn Mu He
3MOXKEMO MIHATU TOYKY KPiMNJeHHS Yepe3 TPYOOMICTKICTb AaHOro npouecy, BUsHa4aEMo
BiaxmneHHs Big 3amiHM kyta . [[H=(H-H), (3.2) 40 20 [| oe H - KoNMBaHHSA BEJINYNHN
3MilLEeHHS BIiCi KpiNJIeHHS B 3a/1€XKHOCTI Big KyTa o, M, 0 H, H - BiAgNOBiAHO 3MiLLEeHHSA OCi CTOsIKa
npu KyTi atakn 40 Ta 20.4020 [/ H = 0,131 - 0,107 = 0,244 M. 3 TeXHIYHUX MipKYBaHb
npunMaemo: 49 [[HH = H -, (3.3) 20 po3 2 ge H - 3milWeHHs, WO € po3paxyHKoBe i byae
BMKOPUCTOBYBaTMKCA Nif 4ac po3 BMkonyBaHHA, 0,244 H = 0,131 - = 0,119 M. po3 2 lNMpunmMaemo
BifICTaHb 3MilLLLleHHS oCi 0bepTaHHSA cTosiKa kKonaya piBHy 0 H = 0,12 M, SKW0 nepepaxyBaTn KyT
aTaku BiH 6yge ctaHoBuTM 0. = 31 . 3.3.2. Bu3Ha4yeHHA onopy AncKa Ha poboymin npouec
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Po3rnaHemo cxemy (puc. 3.10) AncKa i BU3HA4YMMO LUNPUHY 3axXBaTy B 3aJIEXKHOCTI Big rAnnbuHn
xoay aucka. Puc. 3.10. Cxema ans po3paxyHKy NapamMeTpiB AuUCKa: a - rnnbuHa obpobiTky, m
Brn3HauMMo AOBXXUHY XOpAW ANCKA B 3aN1€XXHOCTIi Big rambuHu xoay [ pobo4voro opraHy. 3
3annwemo: 1502 1 222-(R-a); 2 221 =2;(3.4) ( a)2pe!l - poBXuHa
Xopau, LWo YyTBOPIOETbLCA Big rnnbuHm xondy, m; 2 B - paaiyc ancka, m; 2 2 =2=0,498 m; 0
,25571(0,255[10,2)222 =2=0,405m;0,255[1(0,255[10,1)2220,255[1(0,255
0,15)/ cep=2 = 0,465 m. 2 Toai wnpurHa 3axBaTa Ancka byae gopisHoBaTU: B = : (3.5)
cep B =0,465 10° = 0,239 M. OT>Xe onip ancka byne piBHun: P = , (3.6) ne b -
LUMPUNHa 3axBaTy OLHOr0 ANCKY, M; - MMTOMUIM onip ancka k = 3 kH/m. P = 0,239 - 8 = 1,9 kH.
HaHa cuna byae piatm Ha guck. 3.4. Po3paxyHOK KpinaeHHsA AMCKa A0 CTOMKW JaHuin
PO3pPaxyHOK MONAra€ B PO3PaxyHKY KJEMOBOIro 3'€AHaHHSA, OCKIiIbKN YTPUMaHHS AUCKa Nig
3a4aHUM KyTOM [0 HanmpsaMy pyXy arperaTy 34iNCHIOETLCS 3a paXyHOK CUJIM TepTs, WO BUHMKAE
Mi>K TEPTbOBOI Mapoto, 51 cToskoM CcTynuui i 3’egHyBaYva KyTHUKa. Mig 4yac poboTtn oncka byne
BUHUKATWN MOMEHT, WO HaMara€eTbCA PO3BEPHYTM ANCK HAaBKOJIO BiCi 06epTaHHSA CTOSIKa AUCKa.
KpyTHUIN MOMeHT, WwWo po3sepTaE byae pisHun: M =P h, (3.7) kp[1 2 ge h - nneye aii cnnm P ,m.
20Txke:h=/cos=0,14 31°=0,12m™m,[121 M =1900- 0,12 = 228 HM. Kp BignosigHo,
LeHTpaJibHa raka noBUHHa 3aTUCKATK CTOSAK AMNCKa Tak, Wwob CTBOPUTU MOMEHT Bif CMn TepTA
6inbwnn M . Kp 3anMwemMo ymoBy: MT-N-z,(3.8)kp 2 pe’ - KoedilieHT TepTa MeTan no
meTany, - = 0,2; N - HOpManbHa CuAa BiA 3aTAryBaHHA rankun, H ; 7 - KilbKiCTb ranok;
AiaMeTp Mo AKoMy fi€ cuna TepTa, M. [T w3 w., (3.9) T 2 oe d - 30BHIilWHIN giameTp
MPUTUCHOI Wanbun, m; w3 d - BHYTPIWHIN giameTp NpUTUCHOI wanbu, m. we 0,08 10,05 d = =
0,065 M. 'Tp 2 3 piBHAHHSA (3.9) 3HanoeMo HOpMaJibHYy cuily [\, @ OT>Ke | CUJy 3aTAryBaHHS rankm
P: 52 2M kp P =N =, (3.10) T2[1228P ==7015H.0,065[10,1//1Tob6TO M1 MOBUHHI
CTBOPUTU 3yCcunns 3aTuckaHHs P = 7015 kH. Po3paxyemo pi3bb0BUIN XBOCTOBMK CTOSIKA Kornada
BUXOASAYM 3 OOMYCTUMUX HAMpPy>XXeHb Ha po3T4r: 5,2P ,(3.11) 1 p Ae d - BHYTPILHIN
diameTp pi3bbu, M; 1 6 - LONYCTUMI HaNpy>XeHHA po3Tary, ona ctani 40, = 150-10 Na
ppOTxeb5,2[170154 d = =0,0278 M = 27,8 MM. 1 6 3,14[] 150 ] 10 Tob6TO NnpunMmaemo
pi3bby xBoCTOBMKA M 36 3. ToAi BHYTPILWHIN AiaMmeTp pi3bbn 6yae piBHU d = 28 MM, i ymoBa 1
MiLHOCTI 6byne BUkoHyBaTuCh [9]. MpoBenemMo po3paxyHOK pi3bby Ha MiLHICTb MO HAaNpPY>XeHHIo
3pi3y i SMUHAHHSA: p =,(3.12)3p 3p 2 4P 3M3M, (3.13) 22
1 2 [] poe - po3paxyHKOBE Hanpy>XeHHS Ha 3pi3 pi3bbun, MMa; 3p 53] - po3paxyHKoBe
HaMNpy>XeHHA Ha 3>)KUMaHHSA MiXK BUTKaMu pisbbun, 3Mm Mna; z - 4Mcno BUTKIB, L0 CIPUNMaE
HaBaHTaXeHHs, Mna; k - koediuieHT NoBHOTY pi3bbn, Anga ranok, k = 0,88; d - BHYTpILLHIR
niameTp pi3bbu, ang M36 d = 0,029 M; 2 2 d - 30BHILLHIN AiaMmeTp AaHoi pi3bbu, d = 0,036 m; 11
[ 1- mponycTuMi Hanpy>XeHHs Ha 3pi3 (cTanb 45[ 1 =80 MMNa); 33pp [ 1- ponycTtumi
Hanpy>XeHHA Ha 3XXUMaHHA (ana ctani 45 [ ]=120 3 3 m Mm MlMa). 70154 [| = = 32,4 MMa; 3p 3,14
0,02817/10,88[10,00470154[14[|==249MlMa.3m2?2 3,14[10,036[10,02817
TobTo ymoBa MiLHOCTI [ ]i[ ] BUKOHYETBLCA. 33 p p 33 M M 3.5. PO3paxyHOK CTOAKa KpinjaeHHs
nigkornyBa4a A0 pamMun Ha cTosik Oie cuna peakuii rpyHTY nig 4ac BUKOHaHHSA poboyoro npouecy
anckoMm (puc. 3.11). Tob6To Ha banky byae AiATN 3rMHaNbHUIA MOMEHT, WO PO3Pax0OBYETHLCA 3@
gqopmynoto [13]: [I M =P - h, (3.14) 3r ge h - nneye fii cnnm onopy rpyHTYy BiAHOCHO pamu
KynbTuBaTopa, M; 3 M = 1900 - 0,7 = 1330 HM. 3r 54 Puc. 3.11. Cxema ansa po3paxyHKy CTOsIKa
KpinseHHA KomaYa. 3rigHo yMOBMW MiLHOCTI Ha 3ruH [20]: M 3r ,(3.15) 3r3r W x[| ne -
HaNpPy>XeHHS 3rMHY, WO BUHUKaTb B 6anui B HebesneyHoMy CiveHi, 3r wo byne 3HaxoanTumcs
ansa KoHcosnbHoi 6ankn 6ina 6pyca pamu, Ma; [ [ ] - gonycTtnMe Hanpy>XeHHsA 3ruHy, ans ctani Ct
3 3 Kol BUrotoBseHa 3r 6 [| 6anka [ ] = 110-10 Ma; 3r 3V - MOMEHT oropy NONepeyHoro
nepepisy, M . x Ockinbkn Basnka € KBagpPaTOBOro CiYeHHs 3anuwemo : 4 2 W =W =8B -5, (3.16) x
3 oe B - cTopoHa KBaApaTOBOro NpokKaTy Tpybu, M; S - TOBLUMHA CTiHKK Tpybun, m. 4 3[5 W =
= 0.08 0,008 =6,8-10 M. x 3 OTxe 3786 19,6/110=Na.3r[56,8[11055TobTO
YMOBa MiLHOCTi BUKOHYETbLCSH, OT>Ke po3Mipn TpybokBagpaTa 3 SKOro BUFOTOB/ISETLCA CTOAK
BnBpaHi BipHO. 3.6. PO3paxyHOK TeXHOJIOriYHOI onepauii nigkonyBaHHA 6ynbbu OCHOBHI poboui
opraHu nigkonysa4da € cyepunyHi Anckn 6opoHn, TOMy OCHOBHI TEXHOJIONYHI NapamMeTpu ons
PO3paxyHKy NPUNMAEMO K A8 ANCKOBOI 6opoHU. IHTepBan poboynx wemakoctTen ana pobotu 3
ONCKOBOIO BOPOHOI 3 BpaxyBaHHAM pyxy TpakTopa B MiKpsaaasx npunmaemo 5,0...9,5 km/rog
[15]. 3 Tarosoi xapakTepucTuKn TpakTopa MT3-80 ue BianoBsigae TpeTin nepepadi (5,7 kM/ron),
yeTBepPTIN nepenadi (7,0 km/ron) i 5-in nepepavi (9,2 km/ron). CymapHui onip arperaty byae
OOpiBHIOBATU: , (3.17) arp m m 100 R pge - onip MmawmnHu, KH; m G - Bara mawmnHu, KH;
M - KYT Haxuay MicueBocTi, %. | [Ic 1 B, (3.18) MOpopgpgl00
0e - NMTOMUIA onip MaluuH nMpu WenakocTi = 5 km/rog; 0 0V - poboya WBNAKICTb arperaTy
Ha BMbpaHin nepepnadi, M/C; p - TeMN HAapOCTaHHA TArosoro onopy, =3 %; cc - KiNIbKiCTb
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anckis =4; o o B B - wnpuHa 3axBaTy ogHoro aucky, = 0,24 M. g 4 56 Po3paxyemMo gaHuin onip

arperaTy Ha pi3HUX nMepeaaYax, WO BXOAATh B iHTepBa/ WBUAKOCTeN. Ha 3 nepepavi: 3 KH.
261[1,58[11,4/16[10,24[]3,76 M3 100 Ha 4 nepepavi: 3 KH. 261
19411,4[16[10,24[13,8 M4 100 Ha 5 nepegavui: 3 KH. 261[1255(11,4[16

0,24 [ 3,87 M5 100 Tonai 3aranbHUI onip arperaTy Ha BubpaHux nepepadax: 3 3,76

12 14,12 kH. arp3 100 3 3,8[112[14,16 kH. arp4 100 3 3,87 11214 ,23 kH. arp5 100
LLinpnHa arperaTy 3 BpaxyBaHHSAM TOro, WO ogHo4YacHO byae obpobneHo wicTb psakis 3
wunpuHoto Mixxpsaab 0,45 m, byne [opiBHIOBaTU: ,- (3.19) arp p pE be - wupuHa Mixxpsaab,
M; P N - KiJIbKICTb PAAKIB, WO 0AHOYACHO BUKOMNYOTbLCA. P 6/10,45[] 2,7 m. arp Buxoasain 3
TACOBOI XapaKTePUCTUKK TpakTopa MT3-80, 6a4mmo, Wo cnna Tarm Ha BCix nepegadax € binbwa
Big onopy arperaTy, TO6TO BUKOHYETbLCS yMOBa: , BUBMPAEMO HEOBXiAHY WBNAKICTb 3 ABOX
YMOB: WWIBNAKICTb KH arp 57 mae 6ytun Hanbinbwa, wob byna Buuia NpoayKTMUBHICTb arperaTy, i
W06 KoediLliEHT BUKOPUCTaHHS TArOBOro 3yCcusana TpakTopa 6yB HanBuLLMiA | He NMepeBuLLYBaB
0,95. Bn3Ha4yaeMo KoedilieHT BUKOPUCTAHHSA TArOBOro 3yCuisis TpakTopa Ha BUbpaHux

nepepadax: R arp, (3.20) i P KH T 100 G pne - Bara TpakTopa, KH. T Toai koediuieHT
BUKOPUCTAHHSA TAroBOro 3ycuansa Tpaktopa: 4,12 0,31.p3314,3/131,51004,16 0
,32.p4314,1[131,51004 ,23 0,376 .p5312,2[1 31,5100 Buxogsa4n 3 gaHux
pO3paxyHkKiB gna TpakTtopa MT3-80 Bubupaemo 5 nepenavy gna akoi =9,2 km/rog (2,55

m/c); =12,2 kH, =31,0 KBT, a K € H H p BUTpaTW NaauBa Ha BMbpaHin nepepnayi 14,9 kr/ron, Ha
[aHin nepefadi KoedilieHT BUKOPUCTaHHSA TArosoro 3ycunng byane ctraHosutun 0,376.
BusHa4yaeMo KoedilieHT BUKOPUCTaHHA HOMiIHaNbHOT NOTY>XHOCTI ABUryHa: N kp, (3.21) en

H [\ Oe - rakoBa NOTY>XHIiCTb TpakTopa, KBT, kp 58 4,23119,2 arp. 10,81 kBT.
(3.22) kp 3,6 3,6 10,81 . 0,35 epn 31,0 NMoTy>XHICTb ABUI'YHa BUKOPUCTOBYETLCSA Ha 35 %.
BucHoBKW no po3ainy 3 Y po3aini npoBeaeHo ornsg iCHYr4YNX KOHCTPYKLUin 6a30BuX Monenen
MalLnH ansa 36mpaHHa kapTonai. 3'9CoBaHO iX HefoNikn Ta nepesarun. Po3pobneHo ANCKOBUI
nigkonyea4, SKUN AO3BOJIAE MNOBHICTIO 3aMiHNTU PYYHY NpaLo Ha MexaHi30BaHy Mif Yac
36mpaHHa kapTonai Ha naowax 30...45 rekTapiB, KO BUKOPUCTaAHHSA BUCOKOMPOAYKTUBHUX
kKapTonnesbunpanbHUX MalLUnH € Heed)eKTUBHE. Po3paxoBaHi OCHOBHI KOHCTPYKTUBHI Ta
TEXHOJI0TiYHi NapamMeTpun 3anNpornoHOBaHOro nNigkonyeaya 6ynbbu: 3milleHHs Bici obepTaHHS
CTOsIKa NigKonyea4a BiAHOCHO MO340B>XHbOI OCi, LLLO NPOXoAnuTb 4Yepe3 ueHTp 0 obepTaHHA AMCKa
piBHe 0,12 M, ona 3abe3nevyeHHs KyTa aTakm 31 ; WO € [OCTAaTHLO N1 AKICHOrO NigKOMYyBaHHSA
Ha Pi3HUX IPyHTax; CymapHun onip ancka éyae ctaHoeuTu 1,9 KH; pisbba XBOCTOBMKa Ma€e byTn
M 3613, o HeobxiaHO AN CTBOPEHHS 3YCWMIA 3aTUCKAHHSA KJIEMOBOIO 3'€AHAHHSA BEJINYMHOK
70,15 kH; cTosik BurotoBnseTbca 3 TpybokBagpaTy 80 /80 npu TOBLUMHI CTiIHKK 4 mM. 59 PO3 I
4 OXOPOHA MPALLl TA BE3MEKA B HAO3BUYANHNX CUTYALIAX 4.1. AHani3 CTaHy OXOPOHW npalLli
B TOB

n 3HangeHo nocunaHb: 0% id: 31
“lecHaneHnn”

BignoBiganbHiCTb 3a opraHilalito 0XopoHU npaLi Ta 3abe3neyeHicTb HOpMasbHMUX YMOB MpaLli B
TOB

n 3HanaeHo nocunaHb: 0% id: 32
“IlecHaneHn”

Hece iH)XeHep No OXOPOHIi Npaui. B rocnogapcTBi NpoBOAATLCA IHCTPYKTaXi Ta HaBYaHHSA
6e3ne4yHum meTonam poboTK NpauiBHUKIB. BUKOHYIOTHCA NpaBuia TexHikn 6e3nekn Ha
BUPOBHMYNX AinbHUUAX Ta Be3snocepefHbO Ha poboymx MiCLSAX B MaCTepHsAX Ta Ha hepmax, a
Takox bpuragax Ha NoTpibHOMY piBHI. MOKa3HWKK CTaHy BUpobHMYoro TpasmaTmsmMy B CTOB

n 3HangeHo nocnnaHb: 0% id: 33
“lecHanenn”
3a OCTaHHiI Tpu poKn HaBepdeHi B Tabn. 4.1. Tabnuus 4.1. CtaH BupobHM4oro Tpaematmuamy B TOB
n 3HangeHo nocunaHb: 0% id: 34
“OecHaneHg”

Pokun Moka3HuK Mo3HayeHHA 2023 2024 2025 1. CepefHSA YnCeNbHICTb MpaLolymx 3a pik P 299
251 126 2. Yucno Bvnapfkis 3 BTpaToto npauesnaTHocTi 6inbwe 1 aHa T1 1 1 1 3. Yncno
HelacHNUX BUNaaKiB 3 cCMepTeNlbHUM HacnigkoM Tc - - - 4. Yucno poboyuunx aHis, [ 26 18 30
BTPa4eHux y 3B |A3Ky 3 TpaBMaTu3MoM 3 5. KoedinieHT YacToTn T1[] 10 Ky [| TpaBMaTusmy 3,34
3,98 7,93 P 1 6. KoediuieHT BaXXKoCTi KB [| TpaBmaTmnamy 26 18 30 T1 3 7. KoeiuieHT
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HenpauesgaTHocTi [, [1 10 KH [1106,1 73,1 124,5 P 8. MaTepiasbHi Hacnigkmn HewacHNX BUNaaKis
rpH 1578 2360 2630 9. BuTpa4deHo Ha 3axo4u NO OXOPOHI nMpaui Ha ogHoro rpH/4on 409,5 509,1
700,4 npautotodoro 60 AHani3ytoumn pivHi 3BiTM MOXXKHa 3p0bUTUN BUCHOBOK, LLLO B 3aBaHTa>KeHHi
rnepioan B CiBO3MiH opraHizoBaHa 2-x 3MiHHa poboTa Ha TpakTopax, Ha poboTax NoOB'3aHUX 3
arpoximikatamu. OgHak B LiNCHOCTI ntogn npauoTb iHkonm no 10-12 rognH Ha poby, a B AeHb
BiAMo4YmMBaoTh. Mpun poboTi 3 arpoxiMmikaTamMm NOpyLLIYETLCA poboynii geHb. 3aMicTb 6 roguH
poboTu, pobiTHMKM NpautooTb No 8-10 rognH. B rocnogapcTBi € BENMKA KiSIbKiCTb BUPOBHUNYMX
npuMmilLeHs. Bci npumiweHHs B rocnogapcTsi oobpe obnagHaHi, MaloTb NPUPOAHY Ta MEeXaHidHy
BEHTUAALUIO. KepiBHMLUTBO rocrnogapcTBa NPUAINSE yBary po3BedeHHo Mikpodopu Ha
BUPOBHMNYUX AiNbHULAX, OCKiNIbKW 3e/1eHi HacaA )XeHHS NO3UTUBHO BNJIMBAIOTb Ha JIIOAUHY Ta
niaBULLYIOTb MPOAYKTUBHICTb Npaui. Bugada cneuopary, iHonBiayanbHMX cnewsacobis 3axmcTy B
rocnogapcTBi MPOBOANTLCA He perynspHo. Bugaetbcsa cneyoaar nuwe pobiTHUKaM, SKi
MoB’sA3aHi 3 arpoxiMmikaTamu. He B MOBHI Mipi opraHizoBaHa BMAaYa iHAMBIAyanbHUX 3acobis
3aXUCTy, anTe4yokK, NpaHHa cneuoaary. 4.2. MacnopTtun3auisa poboyoro micus npu 36MpaHHi
KapTonni ba3oBnM eneMeHTOM nMacrnopTuU3laLii € KapTa yMOB npaLi, B SKin npeacTasieHi
hakTopm 6e3nekn No TpbOX HanpsaMKax hakTopiB Hebe3nekn: TpyoOBOMY, CaHiTapHO-
ririeniyHoMy Ta TexHi4yHoMy. KapTa yMoB npaui nepenbavya€e BUABNEHHS

@ 3HanmpeHo nnariaty: 0,07% https://studfile.net/preview/7737341/page:32/ id: 35

Ha poboyomy MicLi WKiaanBux i HebesnevyHnx BUPOOHNYMX PaKTOPIB Ta NPUYNH IX BUHUKHEHHS;
[OCNiIA>KEeHHS CaHiTapHO- FiriEHiYHUX haKTopiB BUPOOHMYOro cepenoBuLLa, BaXXKOCTi 1
HaMpy>XeHOCTi TPyA40BOro NpoLecy, KOMMJIEKCHY OLiHKY dakTopiB BUPOOHNYOro cepefoBULLA i
XapakTepy Npali Ha BiAMOBIAHICTb X BUMOramM CTaHOapTiB, HOPM i NpaBwua; o6rpyHTYBaHHS
BifAHeCeHHs poboyoro micusa Ao BiANOBiAHOI KaTeropii 3 WKigaMBMMu ymoBaMu npadi,
niaoTBepA)XeHHs (BCTaHOBJ/IEHHS) NpaBa MpaLiBHUKIB Ha NiJIbFrOBE NeHCinHe 3abe3nevyeHHs

Ta iHWI Ninbrn 3anexHo BiA yMOB npaui. Y KapTi yMOB npaLi MoXxe CTaBUTUCH 3aBAaHHSA
3Haxo4XXeHHS 61 nokasHuKa 6e3nekn (HaBYaNbHUIN BapiaHT) abo aTecTauii pobo4voro micus.
KapTa yMoB npaui Ha po60o4oMy MiCLi CTaHOBUTb OCHOBY CaHiTapHO- TEXHIYHOro NacnopTy
BUPOBGHMYOI AinbHUUI [25]. o caHiTapHO-TEXHIYHOro NacnopTa AiNbHULI BXoANTb 36ipHa
iH(bopMaLis 3 KapT YMOB NpaLi Ha pobounx Micuax, 4oAaTKOBaA XapakTepucTuka 3acobis
KOJIEKTUBHOI 0 KOPUCTYBaHHA (Byaisni, nobyToBi 1 4ONOMIXHI NpuMiLLLeHHSs, 3acobun
KONEKTUBHOIO 3aXMUCTY, Nig'i3Hi wnaxum). NMacnopT rocnogapcTBa CKAaAa€ETbLCA 3 NAacnopTiB
OiNbHUUbL | MICTUTb A0OAaTKOBY XapaKTePUCTUKY 3acobiB 3arajlbHOrocnogapCcbKoro
KOPUCTYBaHHSA, 06'€EKTU KONEKTUBHOIO 3aXUCTY. KOXKHUIM FONOBHUIA cheLianicT rocnofapcTaa
opraHi3ye obcTe)xeHHst yMOB Mnpali i CTaH TexHi4YHOoi 6e3nekn y NianopsaKoBaHin nomy rasnysi.
3Ha4yHOo 3MeHWNTN 06'eMn pobiT NpM NacnopTU3laLii MOXKHa LUAAXOM rpynyBaHHSA TUMOBUX
poboynx Micub. Ha KoXXHe Tnnoee poboye MicLe CKNafa€ETbCa KapTa YMOB npaLi, B AKy
3aHOCATLCSA TPYAOBi, CaHiTapHO-TIri€EHIYHI i hakTOpM TexHivyHOol 6e3nekn [25]. 3a ririeHiyHol0
Knacugikauieo npaui Ta iHWWMKW AXXepesiaMn BU3HAYaETbCA nepenik hakTopiB yMOB npaui Ha
poboyomy Micui, ANs SKMX 3 HOPMATUBHUX AOKYMEHTIB BCTAHOBJIIOIOTb FPAHUYHO AOMYCTUMUNA
piBeHb abo rpaHM4YHO foNyCcTUMY KOHUeHTpauito ( FAP, FAK), aki 3aHocATbCcA B rp. 1, 2, 3.
KoediuieHT HopMmo3abe3neyeHoCTi BU3Ha4YaeMo 3a popmynoto: A[IABH 1/1(41)HAHDeA
- (hakTnyHe 3Ha4YeHHS haKTopa YMOB Mpadi; B A - rpaHMYHO AONYCTUMUNA piBeHb abo
KoHLeHTpauis. H KoediuieHT Hebe3neyvyHOCTI Bif Aii pakTopa MOXKHa BM3Ha4ynTu 3 Bupa3sy: K = K
T,(4.2) ad H A ae T - 4yac fii hakTopa y YacTKax TpMBanoCTi 3MiHK. Ad KoedilieHT
Hebe3ne4yHOCTI Bif yCix haKTOpPiB BU3HAYAETHLCA 3 BUpa3y: 62 K aod , (4.3) n oe n - KiNbKICTb
hakTopiB yMoB npaui. CkiagaemMo KapTy YMOB rnpaui poboyoro micus npu 3émpaHHi kKapTonsi Ha
niacTasi po3paxyHkiB 3a bopmynamm (tabn. 4.2) Tabnmusa 4.2 KapTa ymoB npali npun 36unpaHHi
KapTonni HopmaTmBHe 3HayvyeHHA Yac gii KoedilieHT a p hbakTopa hakTopa Hebe3nevyHoCTi O T -
K-3aenodpdprbumao,aemadpT3koanH,ookKPTBHUIMC, T e PakTopy YMOBH P p
(ayBiyoopnaMmMAaAMNPaLioTHIOO3HMA ,KTHU3AITIiHAKKaAOTUHBEXOT®
aHp,6caceaMHHIHTAaPOPAXTXHYeYUHIiHANTaab,iNNCIieENMAH)KHMT
AdbBaoyuHyeBTeKpkoeoakyHcumBagaroopeimaooiiplTrpklIHadyKn
B4TBB1234567891. PiBeHb wymy 80 b roCTt 110 ab 0,625 80,8 0,5 0,05 12.1.003-83 2.
Mun 3 3 2.1. FpyHTOBMIA 10 Mr/m FTOCT 55 mr/m -3,5 8 0,8 -2,8 -0,028 nun 12.1.005-88 3 3 2.2.
Mwn 6 mr/m 11 mr/m 0,17 8 0,8 0,136 0,0136 poC/IMHHOIO Noxog)xeHHs 3. Bibpauia 0,65 m/c ACTY
0,85 m/c 0,693 8 0,8 0,55 0,055 pnsa 2300-93 gna 1000 Ny, 1000 102 gb 'y, 102 b * 0 4.
TemnepaTypa Biokputi 1 +38 C 0,527 8 0,8 0,42 0,042 nosiTpsa TepuTopii (AMNEHb- FPaHUYHO
cepneHb) gonyctum nn 0 +25,8 C 3 5. Mapm 100 mr/m NOCT 107 0,938 0,8 0,744 0,074 3
HadTonpoaykTi 12.1.005-86 mMr/m B (MacTun, 6eH3nHy, macna) 63 NMpoaoB>XeHHA Tabnuui 4.2, *
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6. Pobo4a no3a BinbHa 1 MNepebys 1 8 0,8 0,8 0,08 aHHA y dhikcoBa Hi no3i 6inbwe 50% vacy
3MiHn. 7. Bcboro 0,046 4.3. Po3paxyHoK 3bupasibHOro arperaTty Ha onpokuayBaHHA B npoueci
TEeXHIYHOI eKcnepTn3nm BUHNKAE NnoTpeba po3paxyBaTu LWBUAKOCTI pyXy MallWH i pagdiycu
MOBOPOTY, MPU SKNX BUHUKAE 3aHOC abo NepeknaaHHs, Nepeknaatody CUy Ta iHWi NMOKa3HUKN,
Mig Yac pyxy 36mpanbHOro arperaTty No KPUBOJIHINHIN AiNAHUI Ta N0 NOAOrMM CXMaaM BUHUKAE
BiAUEHTpOBa cuna P, gKa i€ Ha HbOro y HanNpsaMKy Big LeHTpa B noBopoTy. AKLO CBOEYACHO He
3HU3UTU WBUOKICTb, TO BHACNiJOK BOKOBOIro KOB3aHHSA KOJlic (3aHOC) MOXKe cTaTucs
nepeknpaHHsa. NovyaToK NepeknpaHHA BigNoBiAA€ PiIBHOCTI MOMEHTIB CUJ, LLO AilOTb Ha TPaKTop

BiAHOCHO TO4YKM NnepekngaHHA [23]: B P = ;(4.1)BU K2 geP-BigueHTpoBa cuia, gKa
nie arperaT; B h - BucoTa ueHTpy Baru, mM; L G - Bara arperaty, Kr; K B - wunpurHa Konii, M. Y Len
MOMEHT BifLEHTPOBY CUJy BU3HAYMMO 3a (popMyioto: 2 P=;(4.2)B 2pev-
WBUAKICTb pyXy, M[IC; R - paaiyc noBopoTy, M. 64 12700 [1 5,5 =.[]14404,6 & 9,8 1 8,9 Togai
WBUAKICTb pyXy 36MpanbHOro arperaTy Ha NOBOPOTI, MPU AKIA NOYNHAETLCHA NEPEKNOAHHS,
MO>XHa BM3Ha4YnTM 3a hopMyolo: =, (4.3) 2 L2889 25V =mwm/C 2

2 SIKWo arperaT pyxa€eTbCs No 4opo3i (Noto) 3 nonepeyHnM Haxmaom, TO 3 YMOBU PiBHOBaru
Cun, AKi 4itoTb Ha HLOIO BIAHOCHO BICi, WO NPOXOANTL Yepes3 TOYKU NMpPaBuX KOJIC, MOXKHa

3anucaTtu: B 0 B+ ,(4.4) kuyk?2pe - CyMa HopMaJsbHUX
peakLuin Ha Konecax , Kr. Ha no4yaTKy nepeknpaHHA HOpMabHi peakuii Ha KoJslecax OOpPiBHIOKTb
Hynto. Toai 6yne cnocTepiraTucCh piBHICTL: B =.(4.5)2 U TaHreHC KyTa Haxuay 4oporu

XapaKTepu3ye CTaTUYHY CTINKICTb arperaTy i 3aNeXnTb Bif LUNPUHN KOJIT | BUCOTU PO3MIlLLEHHSA
ueHTpa Barun. CTiNKiCTb XapaKTepu3syeTbCa KoeqiLiEHTOM CcTaTUYHOI CTinkocTi: BK =, (4.6) C 2

u28K==0,7.C2[]2 3a 00BiAHNKOBUMIN JaHUMN KOeiLiEHT CTaTUYHOI CTINKOCTI He
noBMHEH nepesBuiyBaTu 0,92 [23], TOMY B HawoMy BUNaAKy Nicas nposeaeHnX po3paxyHKiB
CTiNKiICTb 3anpornoHoBaHoro 36mpanbHoro arperaTy 3abe3neyeHa. 65 BucHoBkK no po3giny 4 Y
po3A4iNni HaBeAeHO KapTa YMOB npaLi npauiBHUKIB Npu 36mMpaHHi KapTonai. 3'ACoBaHoO, Lo B
npoueci TexHIYHOI ekcnyaTauii arperaTis ansa 36upaHHa KapTonai BUHMKaE noTpeba
po3paxyBaTu LUBUAKOCTI PyxXy MallWH i padiycn NOBOPOTY, MPU KUX BUHUKAE 3aHOC abo
nepeknpaHHsa, nepekmnaatydy cuiy Ta iHWi NOKasHUKKW. Y po3A4ifi NpoBOANTHLCS PO3PaxXyHOK
36mpanbHOro arperaTy Ha ONMPOKMAYBaHHSA. 3’'9COBaHO, L0 3@ AOBIAHMKOBMMU AaHUMU
KoeiLiEHT CTaTUYHOI CTIMKOCTi He NoBMHeH nepesuwyBaTn 0,92 [23], TOMy B HawoOMy BUNaakKy
nicns npoBeneHnx po3paxyHKiB CTiNKICTb 3aNpPoONoHOBaHOro 36mpanbHOro arperaTy
3abe3neveHa. 66 3AFAJIbHI BUCHOBKW 1. B pe3ynbTaTi NpoBeAEHOro aHaslily rocrnoaapcbko-
€KOHOMiYHUX yMoB BUpobHMLTBa TOB

u 3HangeHo nocunaHb: 0% id: 36
y2hdecHaneHn"

FnyxiBcbkoro panoHy CyMcbKkoi obnacTti 6yno BuasneHo, Lo TexHidyHa 6a3a rocnogapcTea
BMMarae€ sk HalMoOBHILLOro OHOBJIEHHS, a OpraHi3auis BUpobHNLTBA - peCcTpyKTypu3auii ans
nigBULLLEHHS CBOET PyHKLIIOHaIbHOT eheKTUBHOCTI. 2. B apyromy po3aini 6yna po3paxoBaHa
MeXaHi30BaHa TexHonoria 36upaHHs KapToni, ska NoBUHHa 3abe3nevynTn BPOXKaWHICTb Ha PiBHi
200 u/ra 3a paxyHOK 4iTKOro 4OTPMMaHHSA TEXHONOrIYHOI ANCUNMIHW, eDEKTUBHOIO
BUKOPUCTaHHA 36npanbHOi TexHikn. Ocobnuea yBara npugineHa smbopy Ta 06rpyHTyBaHHIO
onTuManbHoOro cknagy MTA nifg 4ac 36upanbHux pobiT. Mae Mmicue eKonoriYHN acnekT
TEXHONOrIl, Lo 30KpeMa MPOoSABAAETLCA Y MiHiMi3aLil WWKiAAMBOrO BNJANBY TEXHONOIMYHNX
rnpoueciB K Ha (hi3MKO-MexaHiyHi Tak i Ha XiMiKo-6i010riYHI BNAaCcTMBOCTI FPYHTY. 3. B TpeTbomy
po3aini po3pobneHa KOHCTPYKLiA AMCKOBOro nigkonyesada 6ynsbu, aka nepenbavac
BCTAHOBNIEHHSA MOAEPHI30BaHNX PO6OYUX OpraHiB, WO AO03BOAUTL NiABULWMTU AKICTb NpoLecy
BMIOPTaHHS KapTOoMJli Ha MOBEPXHIO Ta 3MEHLWINTW 3aTpaTn pPydHOi npaui. MponoHyeTbCS
BMKOHATW OUCKOBMI NigKOMNyBay NOro Ha paMi KynbTueaTopa KPH-4,2, BHacnifoK LbOro Mo><Ha
36upaTn 6 pagie KapTonsi. BpaxoByto4un arpoTeXHIYHI BUMOrU, AN 3MEHLUEHHS TPaBMOBaHICTI
POC/IVH, B SKOCTi BUKOMYIOYMX OPraHiB MPONOHYETbLCA BCTAHOBUTU OUCKW. BpaxoByto4n, LU0
OVNCKM MaloTb CYUiNbHY NAOLLKWHY, BOHN HabaraTo MeHwe TpaBMyloTb Bynbbu nig vac
BMKOMYBaHHSA. BUKOHaHIi po3paxyHKK 403BONWUIN obpaTy ONTUMaJibHi TEXHOJIOMiYHI Ta
KiHEMaTU4Hi NapamMeTpu i pexxummn poboTn 3anponoHOBaHOI KOHCTPYKLIT NigKkonyBaya, 3
ypaxyBaHHAM 1i eKCrayaTauinHoi HafinHocTi. 4. B yeTBepTOMy po34ini, NPUCBAYEHOMY MUTAHHAM
OXOPOHM MpaLi po3rnsaHYTO CTaH YMOB Npaui Npun BUKOHaHHI pobiT nig Yyac 36mpaHHA KapTonai Ta
PO3po6eHi KOHKPeTHI 3ax04u LoA0 Noro nokpalleHHs. 67 CMNCOK BUKOPUCTAHOI
NITEPATYPU 1. ArponpoMUCNOBUI KOMMJIEKC YKPaiHW: CTaH, TEHAEHLIiT Ta MepcnekTuBK
po3BUTKY. IHGOpPM. -aHaniT. 36. / 3a pen. N. T. Cabnyka Ta iH. K.: IAE YAAH, 2010. Bun. 6. 763 c.
2. bynrakos B. M. MeTogunKka OUiHKN CTYMeHs NMOLKOOXXEHHS KopeHenao4iB kopeHe3bupasbHoo
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MawwuHoto / B. M. bynrakos, O. b. NMasenyak, P. b. I'eBko, I. I'. TKa4yeHKo. 36ipHUK HayKOBMX Npaub
HauioHanbHOro arpapHoOro yHiBepcuTeTy.
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BinbcoH O. I'. OxopoHa npaui: HaB4YasibHO-MeToANYHUN NMocibHMK. 2002. 251 c. 5. BonTiok O. T.
Cinbcbkorocnogapchbki Ta meniopaTuBHi MawmnHW. K.: Buuwa wkona, 2004. 514 c. 6. NapbkaBun A.
. 9K nepenTn Ha BUPOOBHULTBO KOHKYPEHTHOCMPOMOXXHOI NpoAyKLii Ha ceni. BicHWMK iHXXeHepHOoT
akageMmii Ykpainn. 2008. No3. C. 97-99. 7. [lpoboTa B. |. Ta iH. Bi3Hec-nnaH po3BUTKY
CinbCcbkorocnogapcbkoro nignpmnemcTaa. K.: MeTa, 2003. 336 c. 8. IeawunHa M. b.
MalnHOBNKOPUCTaHHA B 3eMnepobceTsi. Hemiwaes: HML, 2003. 160 c. 9. JliHHKK M. K. HanpsamMkn
TEeXHI4YHOT MONITUKKN B CiIbCbKOrOCMoAapCbKOMYy BUPOBHULTBI Ta WAAXK ix BUpilLeHHS. HaykoBui
BiCHMK HauioHanbHOro arpapHoro yHisepcuteTty. Kuis: HAY. 2009. o 9. C. 56-58. 10. Mauunbopa
B. I. EKOHOMiKa CifibCbKOro rocnogapcTea. K.: Buwa wkona, 1994. 258 c. 11. MenbHuKk I. I.
MalMHOBNKOPUCTaHHA B pocanHHULTBI. K.: KoHgop, 2004. 286 c. 68 12. MeToanKa Oep>XaBHOro
copToBunpobyBaHHS CiflbCbKOrocnogapcbkmnx KyabTyp. K., 2000. 100 c. 13. Ocinos M. M. Mogeni
MPUNHATTA pilleHb NpY BUNPOByBaHHAX TEXHIKM | TEXHONOTIN O CiIbCbKOroCnoaapCcbKoro
BUpobHMUTBaA. 36/ DHMK HayKOBUX Npaub HauioHanbHOro arpapHoOro yHiBepcmTeTy.
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EkonoriyHo obr'pyHTOBaHi CTpykTypu. NonTtaBa: IHTeprpadika, 2002. 288 c. 15. Pi4Hi 3BiTn TOB
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FnyxiBCbKOro paioHy CyMcbKoi o6nacTi 3a 2023, 2024, 2025 poku. 16. dopTyHa B. U., MupoHiok
C. K. TexHonoria MexaHi3oBaHMX CiibCbKOrocnoaapcbkux pobiT. K.: Buwa wkona, 1991. 316 c.
17. Xannic I'. A. MexaHiKo-TeXHOJOriYHi B1aCTUBOCTI Ci/ibCbKOrocnogapcbkux MaTtepianis / . A.
Xawnnic, A. 0. FT'op6osui, 3. O. MNowko Ta iH. Jlyubk: JIATY, 2011. 268 c. 18. dpow 0. M., Tpycos
B. A. TexHonorisa BupobHMLTBa Ci/lbCbKOrocnoaapcbkoi Nnpoaykuii. K.: YKpaiHCbKUN LeHTp
AYyX0BHOI KynbTypu, 2005. 524 c.
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