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PED®EPAT

[TosicuroBasibHa 3ammcka: 60 crtp., 24 pucynka, 9 mxepen iHdopmariii,

6 TOJaTKIB.

O0’ekT po3po0dKM — MEXaHIuHI MPOIECH, IO BUHHUKAIOTH MpU PoOOTI
rigpasniyHoro rpeidepa RGS14.

IIpeameT po3po0ku — reOMETPUYHI MMapaMETPHU, 10 BUZHAYAIOTh MILHICTb,
JKOPCTKICTh Ta MPOAYKTHUBHICTh KOHCTPYKII KOBIIA TiApaBiidHOro rpeidepa
RGS14 s copryBaHHs Oy1IBEIBHOTO CMITTSL.

Mera kBagiikauniiinoi po6oTm — po3poOKa KOHCTPYKINI KOBIIA
rigpasniyHoro rpeidepa RGS14, mo 3abe3nedye 3anaHi XapakTEPUCTUKUA 1 Mae
MIHIMaJIbHY Macy.

Pe3yjibTaTu po3po0KkM — B pe3yJibTaTi 3a0€3MeUeHHsI KOHCTPYKIIIE€I0 KOBIIIA
3aJJaHUX XapaKTePUCTUK pPO3pOOIEHO  KOHCTPYKTOPCHKY JTOKYMEHTAIIIO
rigpasmiuyHoro rperidepa RGS14 mist copryBaHHs OyIiBETEHOTO CMITTS.

Pe3yabTaTi po3podku 0yJ10 T0KJIAIEHO HA HAYKOBUX KOH(epeHIisiX:

1. KacesiHoBa A. AHami3z pyxy IeJien KOBIIA TiApaBIiYHOrO Tperdepa
RGS14 nmns copryBanns OyaiBenbHOTO cMiTTs / MockamsoBa T.B. //
HaykoBa Becma — 2019: Marepianu X BceykpaiHChkoi HayKoBO-

TEXHIYHOI KOH(EpEHIl CTYJIEHTIB, AacCMipaHTIB 1 MOJIOAMX BYEHHUX
(duimpo, 25-26 xBitas 2019 poky) — [.: HTY III, 2019.

2. KacbsinoBa A. Po3poOka KOHCTPYKIIi KOBIIAa TiapaBiaigyHOTO Tperidepa
RGS14 nmns copryBanns OyaiBenbHOTO CcMiTTs / MockamsoBa T.B. //
Twxnenb ctynentcbkoi Hayku — 2019: Marepianu 74 Bceeykpaincbkoi
HAyKOBO-TEXHIYHOI CTYIEHTChbKOi KoH(epenuii (/uimpo, 8-12 kBiTHS

2019 poky) — I.: HTY AII, 2019.
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VY BcTyni HaBeAEHO KOPOTKE OOIPYHTYBaHHS HEOOXIJHOCTI pPO3pPOOKH
KOHCTPYKIi KoBma TimpaBiiyHoro rpeiidepa RGS14 nns  copryBaHHSA
OylIBEJILHOTO CMITTSI.

B KOHCTPYKTOpPCHKOMY pO3AUT pO3MNISIHYTO: Kiacugikaumis rpendepis,
3arajgbHI BIJJOMOCTI TPO COPTYBajbHI Tpeddepu, 0COOIMBOCTI eKCIuTyaTarlii
COPTYBAJIBHOTO Tpeidepa, MpUBEACHI MPU3HAYEHHS, 00JIaCTh BUKOPUCTAHHS Ta
TEXHIYHA XapaKTEPUCTHKA COPTYBAJIBHOTO Tpeidepa, pO3IISIHYTO HEIOTIKA Ta
nepeBard KOHCTPYKINi KoBmia rigpaBiaiuynoro rpeiidepa RGS14, mnpuBeneHo
KOHCTPYKTOPCBHKI pO3paxyHKH B 3a0€3MeUeHHI MPOEKTYBaHHS KOBIIIA.

B ekcmyaramiitHoMy po3aiii  pO3MVISIHYTO TEXHOJOTIYHI PIMICHHS TI0
po3po0JeHI KOHCTPYKIIi KoBIIAa rigpaBiiuHoro rpeiipepa RGS14 s
COPTYBaHHS OYJIIBEJILHOTO CMITTSI, PO3POOJICHO 3aX0/U II0JI0 OXOPOHHU Mpalll Mpu
poboTi rperidepa, po3rISHYTO MUTAHHS OE3MEYHOI eKCIUTyaTallii COpTyBaJbHOTO
rpeiidepa.

KmouoBi caoa: ['IJIPABJIIYHUIN T'PEM®EP, KOBII, IIEJIEIIA,
COPTYBAHHZ, bBYAIBEJIbBHE CMITTAI.

I'padiuna yacTuHA IPOEKTY CKIATAETHCS 3 3 TUCTIB popmarty Al.

Apkyw
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BIAI'VK
Ha KBaiQikauiiiHy po6oTy Ha 3100y TTs cTyneHs Gakanaspa
cryneHntku rpynu I'Mmm-15-1 KacesiHoBoi AHTOHIHKM Bacuiisau
Ha TeMy «Po3pobka TeXHiYHOTo IIPOEKTy KOBIIIA IiPaBIigHOro

rpefidpepa RGS14 st copryBanns 6y aiBeIBHOIO CMITTSY

Ksanigixaniiina po6ota nprcesyena pospoobii KOHCTPYKIIii KOBIIIA I'ipaBIiyHOTO
rpeiepa, sSKHi 3aCTOCOBYETBCS JUISl COPTYBAHHS OyniBensHOro cMmirts. PoGora
BHKOHAHA T10 3aB/IaHHIO, BUIAHOMY CIIIEHAM GPUTAHCHKO-YKPATHCHKMM I1iAIPHEMCTBOM
000 «I'pabipon». Ile mimmpuemcTBO 3aiiMaeTbCs PO3POOKOIO Ta BUIOTOBJICHHSIM
MaHIITyJIATOPIB | HABICHOTO OONaHAHHS TS IIPOMUCIIOBOCTI.

[nest pobotu momsirae y pozpo6ui KOHCTPYKIIi Ta BU3HAYCHHI mapamerpis
LIeJeN KOBIIA TiJApaBIiYHOrO rpeiidepa. IlinmpuemcTBOM Hamano TexHiuHe
3aBJIaHHs, Ha pO3POOKY Ta MOJIE/b KOBIIIA aHAIOrIYHOIO rpeidepa iHIIOT MiCTKOCTI.

B xBanidikaniitniit po6oTi Bupimeni HACTYTIHI 3a/1a4i: po3po6iIeHo KOHCTPYKIIIIO
Ta 1N00yJ0BAHO TPHBHMIPHY MOJENb KOBIIA; JIOCTI/UKEHO PyX IUesien; TpOBeIeHO
aHall3 3aleKHOCT] 3yCHIb, 0 BUHUKAIOTH HA HOMKAX esen npu poboTi rpeiidepa;
NPOAHAI30BaHO HANpY)KEHHS Ta nedopmanii B KoHCTpyKuii min miero 3YCUJIb BIJ
TiIPOLIATIHIPY Ta BarM BaHTAXKy TPU PI3HAX TOTIOKEHHSX CTPLIH 3 rperidepom; Takox
PO3pOOIICHO KOHCTPYKTOPCHKY JIOKYMEHTAILIO.

PoGora  Bigmosinae 00’ekTy  mistbHOCTI OakamaBpa ramysi 3Hamp
0505 «<Mamuso6ynyBanus  Ta Marepianooopobkay HarpsiMy  TiArOTOBKH
050503 "MaumnoGyxyBannus".

TosicuroBanbaa 3anmcka Binmosinae BuMoram 0 KBanmdikamiiuux pobit Ta
MICTHTB yci HeoOXinHi PO3MIIHM, TOCTATHIO KiNbKiCTh MOsICHIOBAJIBHOIO Marepiaiy.
Kpecnenukn Bukonani B CICKTPOHHOMY BHII B IakeTi nporpam  SolidWorks,
ohopmIIeHi y BiAMOBIXHOCTI 3 BHMOraMu €CKJI.

CrynenTka mnokasana 700pe  BOJNOAIHHS mnakeTamu aBTOMAaTU30BAHOTO

MPOCKTYBaHHS, — KBamiikamio, rpamoTHicTs IpU  BUKOHAHHI  iH)KEeHepHHUX

PO3paxyHKiB.



Pobora noxnananace Ha BceeykpaiHChbKili HayKoBO-TexHiuHiH KoH(pepeHwii
CTY/IeHTIB, acIipaHTiB i Monoaux Byenux «Haykosa BecHa» (JImimpo, 25-26 KBiTHs
2019 poxy) Ta BceykpaiHCBKili HayKOBO-TeXHi4Hil CTYIEHTCHKI KoH(pepeHrii
«Tmwxnens crynenrcekoi Hayku — 2019» (JIninpo, 8-12 kBiTHs 2019 POKY).

KBanidikauiiina pobora B LiIoMy 3aciIyroBye OILIHKH «BiAMiHHOY (95 Gainis

no 100-6anpHill cuctemi), a cTyjeHTKa — NpUCBOEHHS KBajidikamii "daxisens 3
)

JI01L. Kadeipy TipHUYUX MALIUH Ta IHKMHIPUHTY T.B. MockanboBa

MalIMHOOYyyBaHHS ".

KepiBHUK IUIIIOMHOTO MIPOEKTY,



Peuensis
Ha AMIVIOMHHH HPOEKT 0aKkajlaBpa HaA TemMy:
«Po3pobka TeXHIYHOT0 NPOEKTY KOBHIA IAPaBJIYHOTO rpeiidgepa
RGS14 pas copryBaHHsi OyaiBeJIbLHOI0 CMITTS»

ctyaeHTKH rp. 'Mmm-15-1 KacbsinoBoi A.B.

JluruioMmHa poOoTa BHKOHAaHa Ha aKTyallbHY TeMy, TOB'S3aHy 3 PO3POOKOIO
KOHCTPYKIIi KoBmIa rigpaBiiyHoro rpeidepa RGS14 s copryBaHHS
Oy1iBEJIbHOTO CMITTSI.

Mera AMIUIOMHOTO MPOEKTYy — po3poOKa KOHCTPYKIIT JBOLIEISTHOTO KOBIIA
COpTyBaJbHOTO Tpeiidepa, mo 3abe3nedvye 3aJaHi XapaKTEPUCTUKU 1 Mae
MiHIMaJIbHY Macy.

B KOHCTPYKTOpPCHKOMY pO3IUTI pO3MIsIHYTO: Kiacudikauis rpeidepis,
3arajbHi BIJOMOCTI TIpO COpPTYyBaslbHI Trpeiidepu, OCOOIMBOCTI eKCIuTyaTalii
COpPTYBaJIbHOTO rpeiidepa, nMpuBeaeH! NMpU3HAYEHHsS, 00JIACTh BUKOPUCTaHHS Ta
TEXHIYHA XapaKTepUCTHKa COPTYBaJIbHOrO rpeldepa, poO3rIsiHYyTO HEIONIKH Ta
nepeBard KOHCTPYKIi JBOLIENETHOrO KOBIIa copTyBaibHOro rpeidepaRGS14,
MPUBEIEHO KOHCTPYKTOPCHKI pO3paxyHKH B 3a0e3nedyeHH] NPOeKTyBaHHs KOBIIA.

Po3po6ieno moznens B makeri SolidWorks, a Tako ck1aianbHi KpECIEHUKH
koBIIa. Bci HajaHi KpecjleHWKH Ta 3BIT BUKOHAHI BiJAMOBIZHO 3 BMMOIaMH IIO
ohOPMIIEHHIO TEXHIYHOI JOKyMeHTalii Ta iCHyrouux craHaaprtie. PobGora
BHKOHAHA i3 3aCTOCYBaHHAM BHCOKOoTexHONOoryHUX npoaykTiB CAITP SolidWorks.

B ekcrulyatamiiHOMy pO3/iJli PO3IJISIHYTO TEXHOJOTIYHI PIIIEHHS LIO0
3abe3neueHHI0 ©Oe3leKd IijJ dYac eKcIulyaTalii JBOLIEJENHOro  KOBIIa
CoOpTyBaJbHOro rpeiidepa, po3pobiieHO 3aXOAU LIOJI0 OXOPOHH Mpaili Mpu podoTi
rpeiidepa, po3rVISSHYTO MHUTAHHS MOHTaXy Ta TPaHCHOPTYBaHHs Ta 30epiraHHs
COpTyBaJbHOTO rpeiidepa.

JlunioMHa po6oTa 3aCIyroBY€ OLIIHKH «BIJIMIHHO».

JluromHa poboTa € peallbHOIO.

Jupextop TOB «I'PABIPOH» Censnin B.B.




Onepanust noucka #1

UcxoaHblii TeKCT

PE®EPATIoACHOBaibHA 3aMMUCKa: _CTP., _PUCYHKIB, _Tabauub, _axepen iHpopmauii, aoaatkie.06’ekTt
PO3POOKM — KOHCTPYKL,iA ABOLLENENHONO KOBLUA FigpaBniyHOro coptyBanbHoro rpeidepa.Meta
OVNNNOMHOTIO NPOEKTY — po3po6bKa KOHCTPYKL,iT ABOLLLENENHOIO KOBLUA COPTYBANbHOTO rpeidepa, Wo
3abe3neyye 3a4aHi XapaKTEPUCTUKM | MA€E MiHIMANbHY Macy.Y BCTyNi HaBeAEHO KOPOTKE ObrpyHTYBaHHSA
HeobXigHOCTI pOo3p06KKM KOHCTPYKL,iT ABOLLENENHOIO KOBLUA COPTYBaNbHOTO rpeidepa.B
KOHCTPYKTOPCbKOMY PO34iNi po3raaHyTo: Knacudikauia rpeiidepis, 3aranbHi BiZOMOCTi Npo copTyBasbHi
rpeidepmn, ocobaMBOCTI ekcnayaTtaLii copTyBanbHOro rpendepa, NpuBeAeHi NpU3HaYeHHn, obnactb
BMKOPUCTAHHA Ta TEXHIYHA XapaKTePUCTMKA COPTYBaNbHOrO rpeindepa, po3rnaHyTo HeAONIKM Ta
nepesary KOHCTPYKLT ABOLLENEeNHOro KOBLIAa COPTYBasbHOrO rpelidepa, NpuBeAeHO KOHCTPYKTOPChKI
pO3paxyHKK B 3abe3neyeHHi NPOEKTyBaHHA KOBLUA.B ekcnnyaTauimHO-eKOHOMIYHOMY po3aini
PO3rNAHYTO TEXHOJIONIYHI pilleHHs No Po3p0bieHii KOHCTPYKLiT ABOLLENENHOIO KOBLUA COPTYBa/bHOMO
rperidepa, po3pobaeHO 3aX0aM LLOA0 OXOPOHM MpaLi Npu poboTi rperdepa, PO3rNAHYTO NUTAHHSA
6e3neyHoi ekcnayaTauii copTyBanbHoro rpendepa.fpadiyHa YacTMHaA NPOEKTY CKNAAA€ETLCA 3 3 IUCTIB
dopmaty A1.3MICTBCTYN4PO34IN 161.1XapakTepuctukn nignpmemctsa TOB «IpabipoH»61.2
Knacuoikauia Ta 0CHOBHI XxapaKTepucTUKK rpeidepis71.33aranbHi BigOMOCTI Npo COPTYBabHi
rpendepnl71.43aBaaHHa Ha NpoekTyBaHHA191.50nunc KOHCTPYKLii211.63amiHa By3niB rpelidepa
NaHKamn211.7BunxigHi AaHi, WO BM3HAYAOTb rEOMETPUYHI NapameTpm KOBLLA
rpendepa221.8BM3HauYeHHA 3aN1€KHOCTI KYTOBUX NEPEMILLEHb Lenen KoBLUA Big NepemilleHb WTOoKa
rigpounninapa231.8BusHayeHHA CTaTUYHUX | BPIBHOBAXKYIOUYNX 3YCUNb Y BY3/1aX KOBLUA
rperidepa281.9BucHoBkM321.10CTaTUYHUI aHaANi3 KOHCTPYKLIT KoBLa rpeidepa32BUcHOBKN No
KOHCTPYKTOPCbKOMY po3ainy37P0O3/AI1 2 EKCNTYATALINHNIN392.1 EkcnayaTauiinmi niaposain392.1.1
MoHTax copTyBanbHoro rpendepa392.1.2 NpobHuit 3anyck392.1.3 Ekcnayatauisa obnagHaHHA402.1.4
Ob6MmerKeHHs LWoao BUKOPUCTAHHA 06nagHaHHA412.1.5 TpaHcnopTyBaHHA412.1.6 36epiraHHs
rpendepasd22.1.7 Tpusane 36epiraHHA422.1.8 TexHiuHe obcnyrosyBaHHA422.1.9 MNepeBipKa KpinaeHb
(6onTiB)432.1.11 Mpadik nepeBipok442.1.12 KOHTPOIb piBHA 3ab6pyAHEHHS MAaCTUIbHUX MaTepianis i
pianH44BUCHOBKWA45Mepenik nocnnaHb46BCTYMNCopTyBanbHi rpelidepu - 06n1agHaHHSA, SKe NOKAMKaHe
BMKOHYBaTW LUIMPOKMI CNEKTP 3aBAaHb, NOB'A3aHUX 3 NepeMiLLLEHHAM i HAaBaHTaXKEHHSM KaMeH!o,
3acUnaHHAM, BUIMKOLO I'pYHTY, NepeBaHTaXKeHHAM npeameTis pisHoT dopmu, 0b6cary Ta cTyneHs
TBEPAOCTi, a TAKOXK AN iHLWMX COPTYBA/IbHUX | A&@MOHTaXKHUX pobiT. pendep BiAHOCUTLCA A0 BMAIB
BaHTaXK03axBaTHMX MPUCTPOIB, 3aBAAHHA AKMX NONEMLMUTM MaHINyNALii NPy 34iIACHEHHI BaHTaXXHO-
pO3BaHTaXKyBa/lbHUX PO6IT. 3acTocyBaHHA rpelidepiB He 0OMeKeHO AKOKCb OAHIEID rany33to - iX MOXKHa
3yCTPiTM Ha ByaiBeNbHUX MalgaHUMKAX, HA MPOMMUCIOBUX, NePepPOobHMUX NiANPUEMCTBAX, B BUAOOYBHMX
Kap'epax i B AKOCTi poboyoro enemeHTa BUPOOHUYMX npoueciB.MpuHLMN pobOTH BCixX rperdepHmx
MeXxaHi3MiB - 3axonieHHA abo 3ayepnyBaHHA MaTepianiB UM BaHTaXKiB Lienenamm rpendepa. Kinbkictb
NiAMOMHOIo 06csAry BU3HAYaETbCA NPU LLbOMY HE BaHTA*KONiAMOMHICTIo 623K, a BACHOO Baroto i
06'emom rperidepa - po3noLiloM Macy BaHTaXKy No By3/1ax i ONOPOM Npu YepnaHHi.B gaHomy
AUNNOMHOMY MPOEKTI By/IM 3aCTOCOBaHI NPodeciliHi NPOEKTHO-KOHCTPYKTOPChKi GpyHKLIT paxiBua 3
MalUMHOBYAYyBaHHA Y BUMNALI PO3POOKM TEXHIYHOIO NPOEKTY ABOLENENHOro KOBLUA COPTYBabHOMO
rpeidepa.Ans [OCATHEHHA METU AUMNIOMHOIO NPOEKTY HEOOXiAHO, BUXOAAYM 3 GYHKLIOHANBHOTO
NpuU3HaYeHHnA rpedepa, 3a LONOMOIo NPUHLMMIB TEOPETUYHOT MEXAHIKM, @ TAKOXK 3 BUKOPUCTAHHAM
CAMNP, Mathcad, Microsoft Exel i SolidWorks, BU3HauuTK gitodi HaBaHTaXKeHHs Ha Wwenenu rpendepa,
BMKOHATM KiHEMATUUYHWUI | CUNOBUIA PO3PAXYHOK MOF0 NapameTpiB, PO3POOUTU KOHCTPYKLiO
ABOLLLENEeNHOro KOBLLUA COPTyBasbHOro rperidepa.PoboTa Has AaHUM NPOEKTOM NOB’A3aHa 3 HAYKOBUM
HanpAMoOM Kadenpu ripHUYMX MaLUMH Ta iHXUHIPUHTY, BUKOHaHa Ha 3aMoB/IeHHSA nignpuemctea TOB
«I'pabipoH».MocTaBneHa 3aga4a 6yna BUKOHaHa noeTanHo:1. Po3pobaeHo KOHCTPYKL, o Wwenen
KoBLUA.2. JocnigKeHo nepemilleHHA Wwenen KoBLwa.3. 3HanaeHo 3ycnnns, Wo BUHMKAIOTb Yy By3/1aXx
KOHCTPYKLii.PO3411 1 Nignpnemcteom TOB «I'pabipoH» 6yno nocTtaBAeHO HACcTyMNHE 3aBAAHHS:



pPO3p06MTH KOHCTPYKLiIO KOBLUA FigpaBaiyHoro rpeidepa 4na copTyBaHHA byaiBeibHOrO CMITTA
KOPMCHOIO EMHICTIO B 3aKpUTOMY NOAOXKeHHI 0,25 m3. KOHCTpYKLia KOBLIA NOBMHHA MATK ABI Wenenu
O0BXMHOW 850 MM, MiHIManbHY Macy Ta 3abe3nedyyBaTh 3ycuana 3aMnKaHHsA 41.1.1XapakTepucTnkm
nianpuemcrea TOB «pabipoH»TOB «pabipoH» - e 6pUTaHCbKO-YKPAiHCbKa KOMMNAHiA, CTBOPEHa AN
BUPOOHMLTBA HaBiCHOro 06/1aiHaHHA A1 eKCKaBaToOPiB, MaHINyAATOPIB Ta iHWMX MALLWH, SKi
3aCTOCOBYIOTbCA Mif Yac BUAOOYTKY KOPUCHMUX KOMAANH, MPOMMUC/IOBOrO 3HECeHHA cnopya, byaiBHUUTBI i
NpPOCTO ANA COPTYBaHHA.OCHOBHUIM BUA, AiANbHOCTI NignpUeEMCTBA — BUPOOHMLTBO NiAMOMHOrO Ta
TPaHCNOpPTYBasibHOro 061aAHaHHA. A TaKOXK BUPOOHULTBO TEXHIKMU AN TiPpHMY0A00YBHOI
NPOMMCAOBOCTI i NiA3eMHOT po3pobKK, xonoaHa ¢opmoBKa i panbLtoBaHHA.Ha noyaTky 90-x pokKiB
3aB0oA, BUP061siB 061agHAHHA | MALWIWMHM ANA FIPHUYO4006YBHUX | MeTanyprinHMx KomnaHin. Y 2006 poui
cTaB cybniapaaHnKkom iHCbKMX KOMMNAHIN, AKi cnewianisyoTbca Ha BUTOTOB/IEHHI 061aaHaHHA ans
ripcbkoi npomucnosocTi. 3 2006 poKy Ha 3aBogj CTanM BUPOBASTU MaHinynaTopu (BCi MeTaneBi YaCcTUHW)
ansa rigpomonotis. Micna 9 pokis BUNYCKy NpoayKLii 6iMCcKy4oi AKOCTI, Ha 6a3i 3aBoay, cnifbHO 3
6puTaHcbKoto KomnaHieto (CorrosioneeringGroupltd), 6yno ctBopeHo KomnaHito TOB «pabipoH».
MapanenbHo Ans KomnaHii Atnac Konko Ha nignpuemMcTsi BUpo6aaan MeTaNoKOHCTPYKLiT HaBicHOTo
obnafHaHHA ANa eKcKasaTopiB. Ha cboroaHiwHil geHb, Ha TOB «pabipoH» He AunLe BUFOTOBAAOTb
NMOBOPOTHI MexaHi3MK An1a HaBiCHOro ob1agHaHHA eKcKaBaTopiB, a  NPOBOAATb HACTYNHi BUAW PobiT:
NMOBHWI KaniTasbHWUIA PEMOHT HaBicHOro 061a4HaHHA eKCKAaBaTOPiB, PEMOHT rigpaBniku Ta KOBLUIB,
3aMiHa BTY/IOK nanbLiB Ta GyTepoBOK, 3amiHa 3y6LUiB, IMTBO AeTasel, 3amiHa 3ybLiB Ta HOXKIB
rigpoHoXxuub.Mpotarom 12 pokKis 3aBoA eKCNOPTYE NPOAYKLito Ana KomnaHii CaHABiK, MKTC. 3
HeAaBHbOrO Yacy Ha TOB «pabipoH» BUPOOASAOTb OCHOBHI YaCTMHM A0 HaBiCHOro 061a4HaHHA
KomnaHii ATnac Konko i 3acTocoBytoTb BUPOOHMYI CTaHAAPTM LIMX KOMMAHIN y CBOI NnpoaykKuii.Mepenq,
CTApTOM MPOAAXKY, YCi BUAM YCTaTKyBaHHA NPOXoaUTb BUNPOByBaHHA npoTarom 1 micaua 8 poboumx
yMoBax. A nepeg, KOXHMM HaCTyNMHUM NpoaaxKeM yci oanHMULI NPoAyKLii BUNPOoOOBYOTL HA CnewiaibHUX
BUNPOOYBaNbHUX CTEHAAX, AKi iMiTYI0Tb poboui ymoBu.1.2 Knacuodikauis Ta OCHOBHI XapaKTepuUCTUKN
rperidepislpeiidep — npuUCToCyBaHHA, NPU3HAYEHe ANA BUNYYEHHSA | HABaHTaXKeHHA HaBaNOYHMX
(cunyumx, nnonogibHUX, KYCKOBUX) i LUTYYHMX BaHTaxKiB. FoBOpAYM Npo rpeiidepwn, BUAINAIOTL 4Ba
OCHOBHUX TUMNW, NPUHLMNOBO BiAMIHHMX 33 NPU3HAYEHHAM. [1o NepLioro TMny BigHOCATbL rpelidepHi
KOBLUi, OCHOBHa MeTa AKMUX — KONaHHA I'pyHTy. [Jo Apyroro — rpendepHi 3axsaTv, Npu3HayeHi gaa
34iMCHEHHA BaHTAXKHO-PO3BaHTaXyBanbHUX PO6IT.Mpelidepamm oCcHALWLYOTbLCA BaHTaXKOMiAMOMHI
MeXxaHi3MM i KonanbHa TEXHIiKa, TaKa fK, NigMOMHI KpaHM Ta eKCKaBaTopw, Ha rak abo cTpiny AaKknx
HaBiWYETbCA rpendepHUn MexaHiam, poswmnprotoun cepy ix 3actocyBaHHA. KOHCTPYKTUBHA 0COHMBICTb
rpelibepHOro KOBLUA, WO CKNAAAETLCA 3 MAPW LLeNen, Wo 3MUKAOTLCA, A03BOJIAE NpaLtoBaT "B
rMMbuHy" 6e3 po3LMpPeHHs MeX BUKonyBaHOT 06acTi. Lle 3HalW0 WKpPOoKe 3acToCyBaHHA B PUTTI
(unweHHA) Konoansie i bypiHHI cBepaoBUH.[peidepHi mexaHi3MM 3aCTOCOBYIOTLCA TAKOXK NpuU
niasoaHomy BUA06YTKY ByaiBenbHUX maTepianiB i KOPUCHUX KonaauH. BoaHi cyaHa, obnaaHaHi KpaHom
3 rpeiidepHNM KOBLLIEM, BUKOPUCTOBYHOTbCA 418 BUAOOYTKY MNiCKy, rpasito, pyau 3 AHa pivyokK, 03ep,
MOpIB | OKeaHiB.|HLwe NpM3HaYeHHA MA€E HaBaHTaXKyBabHUI rpeidep, KOHKPETHA KOHCTPYKLA AKOro
3aNeXKM1Tb BiZ TUMY NepemilllyBaHOro BaHTa)Ky. [11A HaBaHTaXKeHHA CUNYyYMX MaTepianiB 3axontowoui
efieMeHTH rpeipepa BUKOHYIOTLCA Y BUTAAAI onaTel, Wo mMatoTb (B 3iIMKHYTOMY BUIAsi) dopmy
noaibHy Ao KosLwa. LLlenenu ana 3axonneHHa ficy, Tpyb Ta iHWKX A0BrMX NpeaMeTiB UMAIHAPUYHOI
dopmun, matoTb dopmy nogibHy Kniwam. KniwenoaibHuii 3axeaT igeanbHO NiaxoAnTb ANA B3ATTA
LLiNbHUX KPYMHOKYCKOBUX BaHTa)iB (MeTanobpyxTy, BEAMKOro NobyToBOro cMiTTa Ta iH.).YnpasniHHA
rpendepHUM NPUCTPOEM NONATAE Y BUKOHAHHI ABOX Aili: NnepemilleHHA camoro NpPUCTPOLo i maHinyaauyis
Moro wenenamu. 3aneXxHo Big, KIHEMATMKMU YyNpaBAiHHA BUAINAIOTb ABa BUAM rpeidepiB: KaHaTHi i
npueoAHi (MoTopHi). KaHaTHi rpeiidepuKaHaTHmii rperidep NnpMBoaUTLCA B pyX OAHUM abo AeKinbKoma
npuBoAHMMU BapabaHaMm 3 HAMOTAaHUMM HA HUX Kepytounmm Tpocamu. J1ebiakn, oo cknagy AKMX
BXOAATb Ui 6apabaHK, po3milLyoTbca Ha NiANOMHOMY MeXaHi3Mi, Ha rak AKoro niaBilyeTbea rpendep.
3a KiNIbKICTIO Kepytoumx KaHaTiB po3pi3HAOTb OAHOKAHaTHI i 6araTokaHaTHI rperdepu. OCTaHHI, B CBOIO
yepry, NOAINATLCA Ha ABO-, TPU- | YHOTUPBLOXKAHATHI.AKICTb KONAHHA KaHAaTHOro rpelidepa,
6e3nocepeHbO 3aNEXKMUTb Bif, MOro MAcH i LUBUAKOCTI SMUKAHHA LLenen, AKa, B CBOK YEpry, 3a1eXunTb
Big, LWWBMAKOCTI 06epTaHHA npuBoaHOro 6apabaHa. 3aHaATo WBKAKE 06epTaHHA NPU3BOANUTDL A0
HeedeKTMBHOTIO 3aXOMNJEHHA Yepes Te, WO LWenenn KoBLUA He BCTUraloTb 3arMbutmca B matepian, LWwo



KonatoTb. Lle npobaema Bcix nonerweHnx KaHaTHUX rpelidepis - 3aHaATO Mana Bara He 3abe3nevye
[0CTaTHbOT NPUTUCKHOT CUAIK, LLLO 0COBANBO KPUTMYHO NpY po3pobLi WinbHOro rpyHTy.OAHOKaHATHW
rperidep YnpasniHHA gaHnm TUNom rperidepis 34iNCHIOETbCA 33 JONOMOIOH EANHONO KaHaTa,
BiZINOBIAA/IbHOIO fAK 3a NiAMOM, TaK i 3a 3aMUKaHHA Wwenen. F0/10BHa Nepesara NoArae B TOMy, WO
BMKOPUCTOBYBATU MOFO MOXKYTb MiAMOMHI NPUCTPOI, LLO BONOAIOTb BCbOrO OAHIET nebigKoto.
OaHoKaHaTHui rpeiidep (puc. 1.1) He BUMArae cKnafHOI YCTAHOBKM — MO0 JOCUTDL MifBICUTU Ha rayokK 3a
NPUKpinaeHy Ao HbOro cKoby i — BiH roToBMI A0 pob60TW. 3a3HauYeHi nepeBary NOACHIOKTb MOro
NONYNAPHICTb: BiH NPOCTUIN B eKCcnlyaTay,ii i He3amMiHHWIA Npu NposeaeHHi pPobiT, WO BUMaratoTb 4acToi
3MiHWM HacagoK.PucyHok 1.1 — OgHoKaHaTHWUI rpendepl — ckoba; 2 — BepxHA TpasBepca; 3 — BAHTAXKHi
KaHath; 4 — Tarn; 5 — wenenu;6 — HUXKHA TpaBepca; 7 — 3aMOK; 8 — roJliBka.3arasibHMin NPUHLKUN POBOTH
KNAaCMYHOIo OA4HOKAHATHOrO rpendepa noaarae B HacTynHomy. KoxHa Lienena KoBLua WapHipHO
3'€eHaHa 3 HMXKHbBOIO | BEPXHbOIO TpaBepcamm (onopHUMMK niactaBamm). 36/1MKeHHA TpaBepc OAMH 3
OZHWUM NPU3BOAMTL 40 3MUKAHHA Wesen, a BUAANEHHA — A0 PO3MUKAHHA. HUKHA Tpasepca rpendepa €
PYXOMOI0, OTXKe, ANA 36/1MKeHHs T 3 BepXHbOto, Nnepeabayae cneuianbHU 3anipHUA MeXaHi3Mm, Wo
CKNALAETbCA 3 PYXOMOI ro/I0BKK, be3nocepeaHbo abo Yepes nonicnacT 3'e4HaHUM 3 NiANOMHOO
nebiakoto, i cKpinatoo4oro enemeHTa (HanpUKNaa, raka), Wo KpinuTbCa A0 HUKHBOTO OCHOBM.
MigHIMaHHA roN0BKM, 34ENIEHOT 3 HUXKHBOKO TPABEPCOIO 33 AOMOMOFO YTBOPEHOIO 3aMKY, NPU3BOAUTD
0,0 BiAOMA BEPXHbOI i HUXHbOT OMOPHUX YaCTUH rpendepHOro KOBLUIA i, AK HAaCNiAOK, 3aMMUKaHHA Wenen.
Po3KpuTTA Wenen 34iMCHIOETLCA Nig, Ai€0 BAACHOI Barn, 3a yMOBW BiAKPUTOro 3anipHoro
NpUCcTPoto.MOBHUIM LMKA POHOTM OAHOKAHATHOTO rperdepa CKNAAAETLCA 3 HACTYNHMX eTaniB: ®
OnycKaHHsA. Jlebiaka niaMoMHOro MexaHiamy NpaLLtoe Ha cnyck. Mpelidep 3 NOBHICTIO PO3KPUTUMM
Lesienamm onycKaeTbcs Ha pobody NOBepXHIO A0 ynopy. HalvacTiwe KiswWw He NPOCTO OMNycKatoTb, a
NPaKTMYHO "KMAaaoTb", Wo NpusBoaAnTb A0 binbl rNMbOKoro BNpoBagKeHHs Wenen B matepian. Taka
TeXHiKa £,03B0/1A€ ePeKTUBHILLE 3arpibaTh WinbHi nopoau.e 3axonaeHHA. 3aMKOBMIA MeXaHi3M
3aMMKAETbCA, | NebigKa NOYMHAE NpaLIOBATU Ha MiAMNOM, WO NPM3BOAMTL A0 NOCTYNOBOrO 3MUKAHHSA
Lenen Ta 3axonaeHHs maTepiany.e MNigiom. Koau wenenm nosHicTio 3MuKaoTbea, 6apabaH nigiiomHol
nebigKkn NnpoaoBKYeE HAMOTYBaTU TPOC, LLLO NPMU3BOAMUTL 40 BiApMBY rperdepHOro KosBLa Big NOBEPXH i
Moro noganblIoro NignMomy Ha HeobxiaHy BUCOTY.® BuBaHTaxKeHHA. NepemilleHnin Ha micue
BMBAHTAXKEHHA KiBLU ONYCKAETbCA Ha MOBEPXHIO, LLLO NPU3BOANUTL A0 BiAKPMBAHHA 3amKy. MNoganblumit
nigiMom KosLla Npu3BoOANTb 40 MOTO BiAKPUTTA — BAHTAXK BUCUMNAETHCA, | NOBHICTIO PO3KPUTMIA KiBLU
roTOBWIA 40 HACTYNHOro 3aBaHTaXKeHHA.OCHOBHUIN HeAOiK, BACTMBUI O4HOKAaHATHUM rpendepam, —
PO3KPUTTA 3aMKa BifgbOyBa€ETbCA NiC/AA MOBHOIO ONYCKAHHA KOBLUA B MOMEHT MOMO KOHTAKTY 3 MOBEPXHEIO.
Lle 3HMKYE ePEKTUBHICTb BUKOHYBAHOT pO6OTU. YHUKHYTU LbOrO A0MOMarae cnewjiasbHui
pO3BaHTaXyBa/IbHUI TPOCUK, AKMIA NPUMYCOBO 3HIMaE B6I0KYBaHHA 3aMKa HE3A/IEXKHO Bif TOro, Ha AKil
BMCOTi 3HAaXOAMTbCA KiBLW. [JaHe TexXHiYHe pilleHHA 3HAaYHO MPUCKOPIOE NPOLEAYPY PO3BAHTAXKEHHS,
OfZiHaK NpM3BOAMTb 0 AyKe N'YYHOro yaapy roJIoOBKM NPO BEPXHIO TPABEPCY B MOMEHT PO3KPUTTA
3axonneHHaA.[na 3anobiraHHA po3roiayBaHHA rperndpepHOro 3axXonneHHA BUKOPUCTOBYHOTb CTabinisytoui
Tpocu.[lBoKaHaTHWUI rpendep Ana maHinynauii gaHMmu Buaamm rpendepis BUKOPUCTOBYIOTb ABa
He3saneXHUx bapabaHHMx npueoaym (puc. 1.2). Nepwmnit BiANOBIAAE 33 BEPTUKAbHE NepPeMilLLeHHS
KOBLUA, ApYyrui — 3a poboTy wenen. BUKOPUCTaHHA ABOKAHATHOI CUCTEMU 3HUMKYE 3HOC TPOCIB, LLLO
nigBULLYE HaAiMHICTb eKcnayaTaL,il BCiEl KOHCTPYKLii.PucyHOK 1.2 — [1BoKaHaTHWiM rpeidepl — wenenu; 2
— HUXKHIN WapHip; 3 — 1Arn; 4 — BepxHA 0b6iimMmuMLA; 5 — KaHaTU 3aMMKaHHA; 6 — BaHTaXKHi KaHaTh; 7 —
BaHTaXXHWUI 6apabaH; 8 — rpeindepHUit bapabaHLmKn poboTn ABOKaHATHOrO rpendepa AeLuo
BiAPI3HAETbCA BiJ OAHOKAHATHOro:® ONyCKaHHSA. Y MOMEHT 3HUXKEHHS NiATPUMYIOUMIA TPOC PYXAETbCA Ha
CMNYCK, @ TPOC, KePYHOUMI 3MUKAHHAM Lenen, ocnabnenunit. LLlenenn 3HaxoaAaTbCcA B NOBHICTIO
BiAKPUTOMY CTaHi.® 3axonseHHs. Micna 3iTKHeHHSA Wwenen 3 pobo4oto NOBEpPXHED NiATPUMYHYMIA TPOC
3YNUHAETLCA, A LLENEMHO-KEPYIOUMI — MOYMHAE PYX Bropy, 3abe3neudytoum 36ip maTepiany 3MUKaHHAM
wenen.e MNigiom. Y MOMEHT NOBHOIO 3MMKaHHA LLLEeeN KEPYOUYNI TPOC He 3YNUHAETLCA — BiAOYyBaETbCA
NiAAOM KOBLUA. [NA 3HUKEHHA HAaBaHTAXKEHHSA HA AKUIA MaHiNy/oE Weaenamm TPocC NigKAOYAETbCA
APYrvi, Wo nigTprMye. TaKUM YNHOM, HAaBAHTAXKEHHA MiXK HUMW PO3NOAINAETbCA NOPiBHY. OCHOBHA
npobnema noasarae B ix CMHXpPOHi3aLii: 6apabaHHi NpuBOAN He 3aBXAM MatoTb O4HAKOBY LUBUAKICTb
06epTaHHA, @ BNOBUTU MOMEHT BKAOUYEHHSA NiATPUMYE 6apabaHa BPyYHY, € MUCTELTBOM. 3 LLIEID METOHO
3aCTOCOBYIOTbCA Pi3HOrO PoAy CMHXPOHI3aLiMHI NPUCTPOI, WO aBTOMaTU3YIOTb NpoLec Nigiiomy.e



BWBaHTaXKeHHsA. BiAKpUTTA BUCUTb Ha NEBHill BUCOTi KOBLUA NPOBOAUTLCA OCNAbNEHHAM LWeNenHo-
MaHinynAaTopHoro Tpoca, 6apabaH AKOro PO3KPYUYETbCA A0 NOBHOTO PO3KPUTTA LENEMNHUX 3aTUCKaYiB.
Micna BUBaHTaXKeHHA rpendepHNii 3axBaT roToBMIA 40 HOBOTO LMKAY pO60TU. TPpMKaHATHI i
YOTUPUKAHATHI rpendepn3 NPUHLMMNOBOT TOUKM 30pY, PYHKLLIOHYBAHHA TPbOX-i YETUPUKAHATHUX
3axonneHb He BiApi3HAETLCA Big, ABOKAHATHMX. Pi3HMLUA AMLe B KiIbKOCTI A0AaTKOBUX TPOCiB. Y
TPMKAHATHUX — OAMH KaHAT NiATPUMYE, 2 AB8a — KEPYIOTb LLenenamm, Npuyomy CUHXPOHHO. Y
YeTUpPMKaHATHOM — OZHa Napa KaHaTiB — NigTPUMYOYa, ApYra — Kepytoya. BUKOPUCTaHHA KOHCTPYKLLN 3
[0A3aTKOBMMMW TPOCAMK A03BOIAE NiABULLUTYA BAHTAXKOMNIANOMHICTb i MOTYXKHICTb rpendepHmx
3axsaTiB.HaBegeHi cxemu rpeiidepiB HOCATb CNPOLLEHUI XapaKTep. A NoCUNeHHsA ePeKTUBHOCTI
eKcn/yaTaliMHMX XapaKTepUCTUK rpendepa ix 6a3oBa KOHCTPYKLiA 4ONOBHIOETLCA KOPUCHUMM
MexaHismamu. Tak, iHTerpaLia nonicnacra - cMcTeMM 3 PyXOMUX i HEPYXOMMUX BNOKIB 3 OFMHAIOTD iX
TPOCOM - A€ BUrpaLl B CUI0BUX i LUBUAKICHUX XapaKTEPUCTUKAX 3aCTOCOBYBAHOIO
3axonneHHa.llpuBogHi rpeindepnyYnpasiiHHA LWenenamm AaHOro BUAY MexaHi3miB peanisyeTbea 3a
O0MOMOTOH OKPEMOTO NPMUBOAY, AKMUI Nepesac CUN0BE 3yCUNSA 3 eIEKTPUYHOTO abo gM3enbHOro
MOTOpa Ha BMKOHaBYi enemeHTH (puc. 1.3). 3 METOIO NiAKPECANTM iICHYBAHHSA OKPEMOTO ABUIYHa,
BiZNOBIAAaNIbHOIO 32 YNpaB/iHHA NPMBOAOM, NPUBOAHI rpendepun YacTo Ha3MBaOTb MOTOPHMMM.PUCYHOK
1.3 — MpuBoaHuit HGarawenenHuin rpelidpep 1 — BepxHA TpaBepca; 2 — rigpoumniHap; 3 — TeneckoniyHi
TAMM;4 — HVUXKHA Tpasepca; 5 — wenenu; 6 — NPyX1UHU TeneckonivyHmx TAr.JBuryH, 3ycunns 3 AKoro
nepenaeTbCs Ha Wenenu 3a 4ONOMOro NPUBOAY, MOXKe DYTM YaCTUHOI KOHCTPYKLi rpeidepa abo
po3MilLlyBaTUCA 3a Ti MeXaMm, Ha NiAMOMHO-BaHTa*KHOMY MexaHi3Mi. B ocTaHHbOMY BMNAAKY, B
3a1eXKHOCTI BiZ, NPUBOAY, A0 KEPYKYOro mexaHismy rpeiidepa NOBUHHI A04ATKOBO NiABOAUTUCA LIAHTU
abo Kabeni.3a TMNOM NpUBOAY BMAINAKOTLCA HACTYMNHI TUNK rpeidepHUX 3axBaTiB:® eNIeKTPOMEXaH UHi®
riapaBniyHi® NHEBMATUYHi® €NEKTPOMArHiTHIB enekTpomexaHiyHoMy NpuBogHOMY rperidepi poboue
3YCUANA, LLO BUPODBNAETLCA ENEKTPUYHUM ABUTYHOM, NEPeLaETbCA HA LWENEenHi 3aXBaTh 32 4ONOMOTOH
3ybyacToro, peayKTopHOro, pemMiHHOro, rBMHTOBOrO abo iHLWOro NnepeaaBanbHOro mexaHiamy. Mpocri,
afie HaAjiMHi, 3aX0NAeHHS OCHALLYOTLCA €/1IEKTPUYHO TANJIIO - N1EKTPOMOTOPOM 3 MOJIICNACTOM,
PyXnuBmin 610K AKOro B NOEAHAHHI 3 LLAPHIPHOK CUCTEMOLO Lesien KOOPAUHYE poboTy
ocTaHHix. [igpaBaivHi rpendepmn ocHaLLyOTbCA FiAPOLMAIHAPAMM | CUCTEMOIO NiABIAHWUX LIAAHTIB.
HacocHe o61aaHaHHA, WO CAYKUTb A5 HArHITaHHA PiAVHU B UMNIHAPU, HE € YAaCTMHOK KOHCTPYKL,i
rigpasniyHoro Tmny. Lle cnig yitko po3ymiti. AKLLO Hacoc BCTaHOBAEHWI 6e3nocepenHbo B rpeidepi 3
CUCTEMOIO UMANIHAPIB, TO NPUBIL TaKOrO MexaHi3my byae HasMBaTUCA eNekTporigpaBaiyHUM.MpUCTpil
NHEeBMATUYHOrO rpeidepa, No cyTi, He BiAPI3HAETLCA Big, rigpaBaiYHOro, 33 BUHATKOM TOTO, L0 3aMiCTb
PiAVHN BUKOPUCTOBYETHCA CTUCHEHE NOBITPSA, WO HarHiTaeETbCA NOBITPAHUM Hacocom (Komnpecopom). B
OCHOBI QYHKLiOHYBaHHA €N1eKTPOMArHiTHOro rpendepa NeuTb ABULLE BUHUKHEHHA MArHiTHOro noaa

. Hanpyra, npuknagaeHa [0 KOTyLWOK 36y AKeHHs, 3MYLLYE PyXnBUIA
MarHiTonposig 361M3nTMUCA 3 KOPNYCoM i 3IMKHYTU Wenenu. YTBOPeHUN Bif ABOX KOTYLIOK MarHiTHUM
NOTiK MOPOAKYE EANHE MATHITHE NoJie, IKe BiANOBIAAE 32 NPUTAraHHA pepoMarHiTHMX maTepianis 4o
efNleKTpomarHity. Kpim Toro, BUHMKA€E MarHiTHuiA edekT, Wo Niacuatoe "xananbHi" XapakTepucTnKu
3axonaeHHsa — ApibHa MeTaneBa CTPYKKa Ta iHWi APiOHOKYCKOBI NpeameTH, Lo € pepomarHeTmkamu,
He[0CUMNaloTb KOBLUA MPU MOFo NepemilleHHi, Wo NiaBULLYE 0H6CAT yTPMMYBAHOTO BaHTaXy.
CnopoyKHEeHHA KOBLUIA NPOBOANTLCA MPUNMHEHHAM NOAadi HANPYrK Ha KOTYLIKM MarHiTonpoBOAiB.
LLlenenu nig, gieto BAacHOI Barn po3MMKatoTbCA — i BaHTaX BUBaNtoeTbcA. Knacudikauii rpendepis no tuny
wenen Ak 6yN0 3rafaHo BULLE, 3aXONI0IOYI efeMeHTH rpeiidepa Ha3MBaloTbCA Wenenamu. IxX KinbKicTb
BapPItOETHCA Bif ABOX A0 BOCbMU. PopMa Lenen 6arato B YHOMY BU3HAYAE, 3 AKUMW BaHTAXKaMu 303aTHUN
npautoBath 3axsat. KoswonoaibHi rpeidepn HepifKo BUKOPUCTOBYHOTLCA A/1A NPOBEAEHHA KOMabHi
pobiT i BAOOYTKY KONaNMH. 3 METO MOAIMWEHHA 3a4epNHUX XapPaKTEPUCTUK PirKydi KDOMKM KOBLUA
[JOMOBHIOKOTHCA 3aroCTpeHnMmM 3ybamu. KnewwenoaibHi 3axBaTv 3pyyHi 418 HAaBaHTaXKEHHA KPyraoro
nicy, TPyOHUX BUPODOIB i iHWMX UMNIHAPUYHUX 06'eKTiB goBracToi popmn. Bunbuarti rpeiidepu 3HaxoaqTb
CBOE 3aCTOCYBAHHA AK 061a4HaHHA CiNbCbKOroCnoAapCbKoro NpmM3HaveHHA. BoHM He3amiHHI gns
BMCOKOMPOAYKTUBHOT HaBaHTaXeHHA CiHa, COIOMM, CUAOCY Ta iHWMX BOJIOKHUCTUX MaTepianis, AK B
PYNOHHOMY, TaK i PO3CUNHUI BUrAsAAi. MaTepiann cunydi, ApiOHOKYCKOBI | CXMNbHI 40 BUCMMAHHSA
(BUTiKaHHA) BaHTaXi NepeBaHTaXyHOTbCA 33 0NOMOrOH 3aKpMTOro abo HaniB3akpUTOro rpendepHoro
KOBLUA. PewwTa TMNiB BaHTaXiB 06pobaatoTbCA BiAKPUTUMM rpeidepamm, 1onaTh AKMX NPU 3MUKaHHI He



YTBOPIOIOTb CYyL,i/IbHY NoBepxHt0.OKpemMo BapTo 3aroCTPUTM yBary Ha TPAEKTOPIi pyxXy LenenHoro
3axBaTy. Y KonanbHi NPUCTPOIB LLENEeNn 3MUKaoTbCA No "pue" TpaeKTopii, 4O3BONAIOYM TUM CAMUM
rnnbLlue BNpoBaAKyBaTUCA B pO3pobaseTbCA MPyHT. JlonaTi, Wo pyxatoTbca Mo NigropTatoTb TPAEKTOPIT,
HaBNaKu, He MOBMHHI Bpi3aTMCA B MaTepias. IX OCHOBHe 3aBAaHHA — 3rpibaTh cunyui i APiGHOKYCKOBI
BaHTaXi, LLLO NOLIAPOBO NeXaTb Ha NOBEPXHi. 3BiACK | NPU3HAYEHHA Y HUX 30BCiM iHLWE —
HaBaHTaXKyBasbHe.llpn NnpoBefeHHi pobiT B 06meKeHOMY NPOCTOpI, HAaNPUKAag, Nif Yac puTTa
Ko/s104A37 abo cBepA/IOBMHM, BaXKIMBUIA TaKUIA NapameTp AK MaKCMMabHUI po3max Wwenen rpendepa.
Ynm MeHLLe 3aranbHa WKWPKUHA Po3Maxy, TUM Kpalle. B igeani: wmpmHa poamaxy noBmMHHa 36iratmca 3
LUMPUHOO KOMaHHA. Ha cboroAHilWHil aeHb, icCHYHOTb rpeidepHi moaeni 3 He3MiHHO LWMPUHO
po3maxy, Wo 3abe3neyyeTbca 3aBAAKN KIHEMATUYHIM cxemi pyxy Wwenen 3a pikcoBaHUMMU
HanpPAMHKUX.[TpK KoNaHHi | HaBaHTa*KeHHI HEOAHOPIAHUX NO TBepPAOCTi Nopig nepeabdaveHi rpendepn 3
He3aNneXHUM 3MUKAHHAM Lwenen. KnacnyHuii BapiaHT, KoM KOHCTPYKLIiA npuBoay nepenbavae
OHOYaCHe piBHOMIpHE 3aKpMBAHHA BCiX LLesen, TEpnUTb B JAHOMY BUNAAKY HeBAadi. AKLWLO oAHa 3i
wenen nig 4ac 3MUKaAHHA 3yCTPIYa€E HA CBOEMY LAAXY ONip i 3yNUHAETLCA, TO Lie 610KY€E pobOTY iHLWKX.
HesanexHe (noyeprose) WenenHe CXO4XKEHHA BUPILWYE BUHMKAE Npobnemy. Lie peanisyeTbca Wasaxom
iHTerpauii NPYXMHHUX MEXaHi3MIB B TATY KOXKHOI Leaenu, Wo Npu3BogAaATb 40 Nepepo3noainy 3ycusb Ha
efieMeHTH rperidepa 3 meToto BilblL WiNbHOrO 06XBaTy BaHTaXy.3ycTpivatoTbeA rpendepHi 3axeaTy, WO
MaloTb iHAMBIAYaNbHUI NPUBIA KOXKHOI Wenenn. OKpeme BUKOHABYMIA MPUCTPIN Ha KOXKHY "KnewwHio"
[03BOJIAE B iCTOTHIN Mipi NiABULWMTK T NOTYXKHICTb. Binbl TOro, Le BUpillye Nnpobaemy HepiBHOMIpPHOTO
3MMKAHHA, onuncaHy suuie. ObepTaHHsA rpelidepa HaBKOIO CBOET OCi 34iACHIOETLCA 33 PaXyHOK
POTOPHOTO YyCTaHOBKM. OCHALLEHHA NiAMOMHO-HaBaHTaXKyBa/IbHOr0 MeXaHi3My poTaTopoM [,03BOSAE
3aXON0BATU BaHTaXi 3 ByAb-AKOr0 NOJIOMKEHHS, WO 0COHAMBO aKTyasIbHO MpPU NiAAOMI KOHTeHepiIB i
€MHOCTEMN, LLO MatoTb CTPOro nesHi Micua 3axonaeHHA. OCHOBHI XapaKTepUCTUKN rpendepis:® EMHICTb
(Ry6. m)e BaHTaxKoniaMoMHicTb (Kr)e FabapuTHi po3mipu (y BigKpUTOMY i 3aKpUTOMY CTaHi) (Mm)e
MoporkHA Mmaca (Kr)e Tun npmsogye KinbkicTb wenene Tun BaHTaxye LLinbHICTb BaHTaxKy (ana
Konatoumx)e MOTyXKHiCTb ABUTYHA (A19 eNeKTponpuBiaHMX)e YMcno KaHaTiB (414 KaHaTHKX)e [iameTp
KaHaTa (ana kaHaTHKUx)1.33aranbHi BiZOMOCTi Npo copTyBanbHi rperidpepnuCopTyBanbHi rpendepu -
061a4HAHHSA, fIKe NOKANMKaHe BUKOHYBATM LWMPOKWUI CNEKTP 3aBAaHb, MOB'A3aHMX 3 NEPEMILLEHHAM i
HaBaHTAXXEHHAM KaMeHH0, 3aCUNaHHAM, BUIMKOIO FPYHTY, NEPEBAHTAXKEHHAM NpeaMeTiB pi3HOi dopmu,
obcAry Ta cTyneHs TBepAOCTI, @ TAKOXK A1 iHLWNX COPTYBa/IbHUX | AEMOHTaXKHUX pobiT. Mpelidep
BiIHOCMTbLCA 4,0 BUAIB BAaHTAXX03aXBAaTHUX NPUCTPOIB, 3aBAAHHA AKUX NONETUUTU MAHINyAALii npu
34iiCHEHHI BaHTa)KHO-pO3BaHTaXKyBabHUX PobiT. 3acTocyBaHHA rpelidepi He obmekeHa SKoCb
OAHIEIO rany33to — iX MOXKHa 3yCTPiTU Ha ByAiBesbHUX MaAaHuyMKax, Ha NPOMUCNOBUX, NepepobHUX
NiANPUEMCTBAX, B BUAOOYBHUX Kap'epax i B AKOCTi poboyoro enemeHTa BUpobHMYMX npoueciB.MpuHumMn
pob60TH BCiX rpendepHnX mexaHiamis — 3axonneHHs abo 3auepnyBaHHA MaTepianiB Y/ BaHTaXiB
wenenamu rpeidepa. Kinbkictb NigioMHOro o6cary BUSHa4YaEeTbCA NPU LLbOMY HE BAHTAXKOMIANOMHICTIO
6a3u, a BNacHoto Baroto i 06'eMom rpeidepa — po3noaiiom macK BaHTaXKy Mo By3/1ax i ONOPOM Npu
YyepnaHHi.lpeidepn 3pyyHi Npu 34iACHEHHI onepaLiit i3 copTyBaHHA, TOMY aKTUBHO BUKOPUCTOBYHOTbCA
pisHMMUK nignpuemcTeamm. Cepen TUNOBUX COPTYBa/IbHMX POBIT: ® ByaiBenbHiI - noain
Be/IMKorabaputHoro byaisenbHOro matepiany Big ApibHoro; ® nepepobHi - BUAaNeHHA BENNKUX
AOMILLOK i eleMeHTIB i3 3arasibHoro obcary maTepiany, Lo NepepobAAETbCA; ® OUYUCHI - BUAANEHHSA
KPYMHOFO CMITTA 3 MalZaH4YumKiB i TepuTopin.Mpelidepn BUKOPUCTOBYOTLCA AK €N1EMEHT
HaBaHTaXXyBa/lbHUX MALUMH YW CNELTEXHIKM Ta HAWBINbLL YaCTO MOHTYIOTbCA HA EKCKaBaTOPM Baroto Big,
OJHi€i 4,0 COpOKa TOH. BenuKi i ManeHbKi rpeiipepn cnpaBastoTbCs i3 3aBAAHHAMM COPTYBAHHSA i
Bi4Pi3HAIOTLCA BUCOKOLO 3aTpebyBaHicTo 3 GOKY NiANPMEMCTB NPOMMCAOBOrO Ta byAiBenbHOro
Hanpamky.Mix coboto copTyBanbHi rpeindepu BiAPI3HAIOTLCA KOHCTPYKTUBHUMU €/1EMEHTAMMU: @
HOXXaMMW, L0 MAlOTb MiLlHi KpiNaeHHs;® LWNMPUHOK PO3KPUTTA Wenen;® obcArom 3axonneHHs;e poboyoto
garoto.[pendepmn gna copTyBaHHA cepes, aHaNOrYHOro 061aAHaHHA BUAINAOTLCA: ® YHIBEPCANbLHICTIO -
MOXK/IMBICTIO NpaLoBaTh 3 Byab-AKMMM MaTepiailaMn 4OMNYCTUMOT BaHTAXKOMiAMOMHOCTI; ® MPOCTOTOLO B
ob6cnyroByBaHHil- BUCOKA MiLHICTb 3'€AHaHb pobuTb 6e3npobaemHoto byab-aKy eKcrnyaTauinHy
IHTEHCUBHICTb; ® HAAIMHICTIO - IETKO NPALIOIOTb B OYyAb-AKMX YMOBaX, B TOMY YNCAi | AyKe
Ba*KKMX.1.43aBAaHHA HA NPOEKTYBAHHAPO3pO6OMTM KOHCTPYKLLiLO KOBLUA 3 ABOMaA Lenenamu ana
rigpasniyHoro rpeidepa Ana AeMOHTaXKy i copTyBaHHA byaisenbHOro cmitra. Mpeiidep npusHaveHo ans



BMKOPWUCTAHHA €KCKaBaTOPOM Macoto Big 3,5 T fo 5 T, cneuianbHO 414 IOKAaNbHOMO AEMOHTAXKY,
NoAanbLIOro COPTYBAaHHA AEMOHTOBAHOMO MaTepiany i BigBaHTaXKeHHA.[Au3anH rpeidepa noBMHEH
3abe3neyyBaTH KpaLli eKcnayaTauiiHi CniBBigHOLWEHHA BAHTaXHUX XapPaKTEPUCTUK, WAAXOM 3MEHLLEHHSA
Barv KosLla i 06rpyHTYBaHHA KOHCTPYKU,i Wwenen.TexHivHi xapaktepuctuknMaca rpeiidpepa — go 850
Kr;lLnpurHa 3axsBaty — 850 mm;MaKkcumanbHe po3kpuTTA Wwenen — He meHwe 1500 mm;MakcumanbHe
3yCMANA 3aMUKaHHA — He meHLwwe 4 T;KopucHUii 06’em y 3akputomy noaoxkeHHi — 0,25 m3.KoHcTpyKu,ia
Kopnycy rpendepa HaBefeHa HA PUC. Ta KPeCNeHUKAX , BUAAHUX nignpuemcTeom «IpabipoH». o
Kopnycy rpendepa WapHipHO NigBilleHi Wwenenn, KOHCTPYKLO AKMX HeobxigHo po3pobuTu. Lenenu
npmMBoAATLCA B Aito rigpounniHgpom Y, 125.63.200.515.50 Ta peakTuBHOM TArOt0.PncyHoK 1.4 — KosLw
ApolenenHoro rpendepal.50nmnc KOHCTPYKLUiTOCHOBHMMM cKnagoBumu rpeiidepa € kopnyc 1, nisa
wenena 2, npaga wesnena 3 Ta rigpounninap 4 3 saxkenem 5. MNpu nogavi poboyoi pignHu nig TMckom B
NopLUHEBY NOPOXKHUHY FiApOUUAiIHAPA Wenenu po3kpuBatoTbea. Mpu nogadi poboyoi piaMHKU B LUTOKOBY
NMOPOXHUHY FigpouMAiHAPa Wenenn 3akpuBatoTbcs.besneka nepemileHHA BaHTaxy 3abe3sneyyeTbea
HaAABHICTIO B KOHCTPYKL,i KOBLIA rpendepa BaxKena, AKUI NepeLlKoaKae MUMOBIIbHOMY PO3KPUTTIO
wenen rperidpepa.KOHCTPYKLIO KOBLIA ABOLLENENHOrO rpendepa NoKa3aHo Ha puc. 1.4.1.63amiHa By3niB
rpendepa naHKamnnAa aHanisy mexaHismy copTyBasibHOro rperdepa pyxamei By3n 3aMiHUMO laHKaMU
y BUrAAAj abcontoTHO TBepauxX cTepHis (puc. 1.5).MexaHiam npMBoaAnTLCA B PyX 33 AONOMOIOHO LITOKA
rigpounninapa, Ha AKMN NepesaeTbCcs Pyx 3a 4ONOMOrO rigpasniyHoi nepeaavi. LUToK rigpoupnninapa 1
MOAE/NOETHCA CTEPKHEM A0BKUHOIO €, AKUI BUKOHYE MOCTYNaNAbHUIN PYX i LWapHipHO 3'€QHYETHCA 3
nisoto wenenoto 4 B Touui A. TigpoumniHap 2 WwWapHipHo 3'€AHYETLCA B NpaBoto Wesenoto 3 B Touli B.
MpaB.a i niBa Wwenena matoTb Hepyxomi Touku nigsicy O1 i 02, aki 3HaxoAATbCA B Kopnyci rpeiidepa.
CUMETPUYHUI pyX Wenen 3abe3nedye BaxiNb 5, AKMI WaPHIpHO 3’€AHYETLCA 3 LWenenamm B TouyKkax CiD
Ta MOAENIOETHCA CTEPKHEM A0BXUHOLO €.1.7BuxigHi AaHi, WO BU3HAYalOTb reOMETPUYHI NapameTpum
KoBla rpeidepalna po3pobku Kosla rpeiidepa 6y/10 HaAAHO HACTYMNHI XapaKTepPUCTUKN:F = 397KH —
3ycunnsa rigpoumnidapa;futoma maca rpendepa — ao 850 Kr;lnpuHa wenen — 850 mm;MakcumanbHe
PO3KPUTTA LWenen — He meHwwe 1700 mm; MaKkcumanbHe 3ycunna 3aMukaHHA — He meHwwe 4 T;KopucHuii
06’em y 3akpuTOMY NonoxeHHi — 0,25 m3.PucyHok 1.5 — Cxema rpeitdepHoro mexaHiamyHa puc.
BKa3aHO NapameTpu KOBLUA rpeidepa, oTpMMaHi Nig vyac NpoekTyBaHHsA:a = 615 Mm — BiACTaHb MiX
ocsAmuM nosopoTy wenen;b = 90 mm — BiACTaHb Bifg ocelt NOBOPOTY LWenen Ao ocei ix 3'egHaHHA 3
rigponpueogom;c = 610 mm — foBXKMHA Baxkena;d = 96 mm — BigCTaHb Bif OCi NOBOPOTY NiBOT Wenenu go
oci i 3’egHaHHA 3 Baxkenem;e = 430 MM — JOBMKMHa LUTOKA rigpoumninapa; = 200 Mm — nepemileHHn
WTOKa rigpounninapa; =160° — KyT po3BOPOTY NiBOI LLEeNenn MixK KIHEMATUYHMMM Mapamu A i
D.1.8BM3Ha4YeHHA 3aN€XKHOCTI KYTOBUX NepeMmilleHb LWeen KOBLUA BiA nepeMmilleHb LUTOKA
rigpounningpalobyayemo mexaHiam aaa AOBINIbHOrO NosoXeHHA. byayemo eckis|(puc. 1.5), Ha akomy
OKpeMmi aeTani 306pakeHi y BUrnaai nixii abo KoHTypiB cnpolleHoi reomeTpii.JlaHnin mexaHiam mae 7
KiHeMaTMuHMX nNap n’atoro Knacy (01, 02, A, B, C, D, E). Bu3HaumMmo 3a gonomoroto popmynu M.J1.
Yebuluesa CTyniHb pyXoMoCTi JaHoro mexaHismy:(1)ae b=
KifIbKiCTb KiHEMATUYHMX Nap N’ATOro Knacy; — KiNbKiCTb KiHEMaTUYHMX Nap YeTBepToro Knacy.Migcrasumo
yncnoBi 3HaveHHn B dopmyny (1) i oTpumaemo:Tak AK CTyNiHb PYXOMOCTi AOPiBHIOE 1, Liei MexaHi3m mae
OAHY BeAy4dy IaHKy. TaKo NAHKOLO € WTOK FigpounniHapa.BcTaHOBUMO 3a0eKHICTb KyTOBUX
nepemilleHb Wenen KoBLula rpendepa Big nepemilleHb WTOKA rigpounniHapa, AKki xapakTtepusyoTbes
KOOPAMHATOLO , @ MepeMILLLeHHA LWenen BU3Ha4YatoTbCA KoopanHaTamm i .CnpoeKTyeEMO A0BKMUHU NAHOK
rpeiidepa Ha KOOpANHATY , B pe3yabTaTi YOro OTPUMAEMO CUCTEMY PiBHAHB:(2) 3HaMAeMOo BiACTaHb MiX
KiHemaTMyHMMK napamu A i D 3a Teopemoto KocuHyciB:(3)Bukopuctaemo ans A ABD Teopemy
KOCUHyciB:(4)3Hanaemo 3 OTPMMaHOTrO PIBHAHHA KyT Haxuay Baxens Ao ropusoHTy:(5)MiactaBumo
OTPUMaHWI BMPaA3 B Apyre PiBHAHHA cucTemu (2), B pesynibTaTi yoro byaemo matv:3 OTPMMAHOro
PiBHAHHA 3Hagemo BMpas3 :MigcTaBMMO OTPUMAHUIA BUPA3 B NepLue PiBHAHHA cuctemu (2), nicns yoro
6yaemo MaTu:3pobrnmo aenAki NnepeTBopeHHsA OCTaHHbOrO PiBHAHHA i 3anuliemo: (6)Po3B’Axkemo
piBHAHHA (6) i 3Haliaemo . [AnA uboro BMpasmMmo Yepes : (7)Bupasmmo yepes i NiacTaBUMO Y PiBHAHHA
(7): (8) (9)NigHecemo 0buaBi YacTUHK Ao KBagpaTy: (10)MepeHecemo NpaBy YacTUHY B NiBy Ta
npupiBHAEMO Ao HyAA: (11)MpupiBHAEMO BigNOBIAHI BUPa3M Ta 3aNMLLIEMO iX B CUCTEMY PiBHAHb:
(12)3anunwemo KBaapaTHe PiBHAHHA, B AKOMY HeBiAOMUM BUCTYNaE :; (13)3 OTPUMAaHOro PiBHAHHSA
3Haaemo : (14)3Haiaemo : (15)3anniiemo piBHAHHA A4 3HaXoAXKeHHs : (16)3Hanaemo :



(17)06uncammo i oTpMMaemo 3HaueHHs i :Tak AK pyx wenen NoBUHEH ByTM CUHXPOHHMM, a 3aXBaTHi
YaCTUHMU Wenen CUMeTPUYHI, To = 3MIHIOETbCA B Aiana3oHi Big 90° go 150°. OTprmaHuii KyT 3abesneyye
MaKCUManbHe po3KkpuTTa wenen 1720mm.1.8BM3HaYEHHA CTAaTUYHUMX | BPIBHOBAXKYHOUMX 3YCU/Ib Y By31aX
KoBLUA rpeindepaCopTyBancHMii rpelidep NPUBOAUTLCA B 4it0 3@ PaxXyHOK riapasBaiyHOro npueoay.
FpgpounniHap CTBOPHOE NPOTUNEKHO HAaNpasB/eHi cCUAM TUCKY F, AKIi NPUKNaAaoTbCA TOPU30OHTANbHO B
Touku A i B. e 3myLuye npasy i nisy wenenun obeptaTcb HABKOAO CBOIX TOYOK 06epTy, @ Ha HOXKax
BMHMKAIOTb 3ycunna R. Tak sk rpeitdep ocHalLeHMN BaxKenem, B HbOMY BUHUKAIOTb BHYTPILLHI
HaNpPy*KeHHA — BpiBHOBAXYOUi cunm T.TaK AK BaXKi/ib CMPUAE TOMY, LLO LLenenu BUKOHYHOTb
CUMETPUYHUI PyX, TOMY 3YCUINA Y By3/iax KoBLUa rpelidepa 6yayTb ogHakoBumuM (puc. 1.6)PucyHok 1.6
— MobynoBa cMNOBOro aHani3y KosLa rpeidepaBUKOPUCTOBYIOYM OCHOBHWI BUPA3 e1eMeHTapHOI
pPo60TH, Ha OCHOBI NPUHLIUMNY MOXIMBUX NepeMillleHb 3anuiuemo: , (18)ae i — MoxkanBe nepemMilleHHs
TOYOK NpUKNagaHHA R i F.3nuwemo 3aneXKHICTb MidXK MOXANBUMU NepeMiLLeHHAMN Ta padiycamm
obepTaHHA TOYOK NpuKNageHHa cun R i F HaBKoso LeHTpiB obepTaHHa 011 02:, (19)ae: — pagaiyc
obepTaHHA TOYOK NPUKAaAeHHs cunun F HaBkono ocelt 0bepTaHHA O1 i 02; — paaiyc o6epTaHHA TOYOK
npuKnageHHs cunm R HaBkono ocelt obepTtaHHsa 01 i O2.MigctaBumo (19) y piBHAHHSA (18) Ta BUpa3mMmo
cuny R:,(20)ae — MoXKNMBE KYTOBE NEPEMILLEHHA TOYOK NpuKnagaHHa cun R i F;06uncanmo i nobyayemo
rpadik 3anexHocti cuau R Big KytoBoro nepemileHHn (puc 1.7)PucyHok 1.7 — Mpadik 3anexkHocTi R Big,
$Baunmo, Wo 3ycnnna Ha HoXKax 3MiHIOKOTbLCA B Aiana3oHi Big 25kH ao 47kH. XapakTep 3anexHocTi
[OAHUX 3yCWU/b Bif, KYTOBMX NEpPEMILLLEHb HENIHIMHMIA, MOXKHa ONMcaTh NOAIHOMIaNbHOIO YHKLLIED
ApYroro ctyneHa.3annwemo piBHAHHA MOMEHTIB A7 Toukn O1 i 3Halaemo 3 Hboro 3ycunna T, wo
BMHMKaIOTb Yy Baxkeni:,(21)ae — pasiyc o6epTaHHA TOHOK NPUKAALEHHA cuan F HaBKOO ocelt 06epTaHHA
01i 02; — pagiyc obepTaHHs TOYOK NPUKNAAEHHS cuam R HaBKoo ocert obepTanHa 01 i 02; — pagiyc
obepTaHHA TOYOK NPUKNageHHs cunun T HaBKono ocet obepTaHHA O1 i 02.3 piBHAHHA (21) BUpa3umo
T:(22)NigcTaBMMO OTpMMaHi paHilwe 3HayeHHA R i 3anuwemo:(23)06umcanmo iinobyayemo rpadik
3anexHocTi cuan T Bia, KyToBoro nepemiuleHHsA (puc 1.8).PucyHok 1.8 — M'padik 3anexHocTi T Big,
$baunmo, Wo 3ycnana BUHMKatoMi B BayKesi 3MiHIOOTbCA B Aiana3oHi Big 0 o 180kH. XapaKkTtep
3a/1eKHOCTI ZaHWUX 3YCU/Ib Bif, KYTOBUX NepeMileHb HEeNiHIMHMIA, MOXHA ONMCATU NOAIHOMIaIbHOKO
dyHKLUieto gpyroro ctyneHA.1.9BucHoBKM [ocnigrKeHo nepemileHHs Wwenen npu 3agaHomy pyci
rigpoumninapa:- Kyt obepTaHHA LWesnen 3MiHIOETbCA B Aiana3oHi Big 90° no 150°;-3abe3neyeHo
MaKCMMasibHe po3KpuTTA wenen 1720Mm;-KOHCTPYKLA KOBLUA 3a6e3nevye CUHXPOHHUIA pyX
wenen.J1ocnigKeHo 3aNeXKHICTb 3yCWJIb HA HOXKaX LLLesIen Ta BaXei Bif, 3yCuib, L0 PO3BNBAE
rigpounniHAp:-3yCUANA Ha HOXAX 3MIHIOIOTbCA B Aiana3oHi Big 25kH oo 47kH;-3ycmana, BUHUKatoYi B
BarKkesi 3mMiHTbCA B Aiana3oHi Big 0 4o 180KH;-xapaKTep 3aneKHOCTi 3yCU/Ib HA HOXKaX Ta BaXKkeni Big
3YCW/b, WO PO3BMBAE MigPOLUNNIHAP HENIHIMHUI, MOXXHA ONMcaTK NoaiHOMianbHOO QYHKLiE Apyroro
cTyneHA.1.10CTaTU4YHMIA aHanNi3 KOHCTPYKLIT KoBLa rpelidepallpoBogmMmo aHanis nobyaosaHoi mogeni
BuKopuctosytoun SolidWorks Simulation no anroputmy:3aaemMo HOBe AOCNiIAKEHHS PyXy
«CTaTn4yHe»;3alaeMo maTepian «J/leroBaHa CTanb»;3a43€EMO 3’ €AHAHHA «3'€AHYBaY-NiAWMMHUKY B
MicLAX 3'€eAHaHHSA BaXKena 3 Wenenamm;3aLaEmo rpaHnYHi YMOBM: Ha BHYTPILLHI LMAIHAPUYHI NOBEPXHI
Lenen Ta naacki NoBepxHi B MicUAX 3'€gHaHHA LeAen 3 KOPNyCcoM Ta Ha KiHUAX HOXKiB «3adikcoBaHa
reomeTpiay, B MicUaX 3’eaHaHHA Wenen 3 rigponpusoaom NPUKNALEHO NPOTUNEKHO HanpaBaeHi
ropusoHTanbHi «Cnan» sennunHoto no 400kH;npoBoaMMO po3paxyHOK;BMBeAeMO rpadik HaNPYKeHb
Von Mises (oanHuui BumiptoBaHHsa — MIMa, npeacTaB/ieHHA pe3ynbTaTie — naaBatoye).Pesynbtatu
pO3paxyHKy NokasaHi Ha pucyHkax 1.9, 1.10 ta 1.11.PucyHokK 1.9 — I'padik HanpyKeHb Yy 3iMKHyTOMY
cTaHi3 puc 1.9 6aummo, WO y 3iMKHYTOMY CTaHi HalbinbLi HanpyKeHHA BeandmHoo 368Mra,
JIOKani3oBaHi y MicLi 3’eAHaHHA rigpounniHgpa 3 NpaBoto WEeNenoto, He NepeBuLLyEe 4onycTume
620MMa.PucyHok 1.10 — Mpadik nepemilieHb y 3iIMKHYTOMY CTaHi3 rpadika nepemilleHb y 3iMKHyTOMY
cTaHi (puc. 1.10) BUAHO, WO MaKCMManbHe nepemillleHHs cknagae 1,6Mm i noKanisoBaHe y micui
3’eAHaHHA rigpounniHgpa 3 npasoto wenenoto.PucyHok 1.11 — Mpadik 3ycunb 3amuKaHHAHa puc 1.11
nokasaHo rpadik 3ycuab 3aMUKaHHA KOBLUA rpeidepa, 3 AKOro BUAHO, LLLO MAaKCUMAsbHI 3ycunna
3aMMKaHHA KoBLIA rpendepa BUHMKAIOTb Ha KiHLiBKax HOXiB i B cymi cknagatoTb 42,2kH.3Haliaemo
MaCoBi XapaKTepUCTUKM KoBLUa rperdepa Ta KopucHuii 06’em (puc. 1.12 ta puc. 1.13).PucyHok 1.12 —
MacoBi xapaKTepuCTUKM KoBLua rpeidepa3 puc. 1.12 6a4mmo, Wwo maca KoBLua rpeidepa cknagae
510kr.PucyHok 1.13 — Po3paxyHOK KopucHoro o6’emy KoBlua rpeidepa3 puc. 1.13 6aunmo, wo



KopucHMM 06’em KoBLua rpeidepa cknagae 0,22m3.BUCHOBKM MO KOHCTPYKTOPCbKOMY
po3ainyCopTyBanbHUI ABOLENENHUI rperidep € BAHTAXKO3axBaTHUM NPUCTPOEM, 3aBAAHHSA AKOrO
NoAEerwnT! MaHinynsaLii npy 34ikCHeHHI BaHTaXKHO-PO3BaHTaXKyBaibHUX POBIT, 3 KOPUCHUM 06’emom
KoBwa 0,22m3 i macoto KoBwa 510Kr.BUKOPMCTOBYIHOUYM METOAN TEOPETUYHOI MEXAHIKWN, BU3SHAYEHO
pO3paxyHKOBI 3yCMAA, AKi CNpUMMaE KOBL ABoLLeienHoro rpendepa nia Aieto pobounx HaBaHTaXKeHb,
BMHMKAOYI Mif Yac 3axonaeHHA maTepiany.[lna nepesipkM NpaLe3faTHOCTI po3pobaeHOT KOHCTPYKLT
BMKOHaHO KOMN'tOTEPHE MOAEeN0BAaHHA KOBLUA ABollenenHoro rpedepa 3acobamm
SolidWorks.MepeBipo4Hi po3paxyHKu KoBLa, BuKoHaHi B SolidWorks Simulation nokasanun, wo 8
3IMKHYTOMY CTaHi B KOHCTPYKL,ii MaKCMManbHi HanpyXeHHA y Micui 3’eaHaHHA rigpounniHapa 3
wenenamu cknagatote 368MrMa npu gonyctummnx 620MMa. Takox npoBeaeHo nepesipKy aedopmau,ii.
Po3paxoBaHo, WO B 3iIMKHYTOMY CTaHi KOBLUA MaKCMMa/lbHi NepeMILLEHHA Y MiCLL
3’eAHaHHArigpPOUMNIHAPA 3 Wenenamm cknagatote 1,6mMmm, TO6TO KOHCTPYKLLA KOBLUA AOCTATHLO
YKOPCTKA.3a pe3ybTaTaMn MOLENOBAHHA BUTOTOBNEHO KOHCTPYKTOPCbKY AOKYMEHTAL,iH0:CKNaAaAbHUIA
KpecneHnk 'MI.PK.19.01-01.00.000 CK (CopTyBanbHuii rpeidep 3 rigpaBniyHMm NpUBOAOM);CKNAAANbHI
KpecneHuku wenen:a) 'MI.PK.19.01-01.02.000 CK (LLenena nisa);6) 'MI.PK.19.01-01.03.000 CK
(Wenena npasa).PO3A41N 2 EKCNNYATALIAHWUIM2.1 EkcnayaTayiitHuii nigpo3ain2.1.1MoHTax
copTyBasnbHOro rperidpepal pendep BUOMPAETLCA 3aNEXKHO Bifg Mack 6a30BOT MaLUMHK | BUAY MaBYTHIX
pobiT. Mpelidep HaBilWYOTb HA PYKOATb 3@ AONOMOTO0 MiABICKK i Nnanbua. MiakntouyeHHn rpeliidepa Ao
rifpaBnivyHOl CUCTEMM EKCKaBaTOpPa NOBUHHO NPOBOAMTUCA Yepes WBUAKO3 EMHUM 3'€AHAHHAM, LLO
3ano06iKnUTb 3abpyAHEHHS TigpaBAiYHOro Macna, a TaKoX BUTIK pignHu 3 rigpocuctemu. Micna ycTaHOBKK
rperidepa Ha CTPiNy BU3HAUYUTU HEODOXIAHO AOBKMHY PYKABiB BUCOKOTrO TUCKY (PBT) 3 ypaxyBaHHAM
Mogaeni ekckasaTopa. Mpu BU3HaYeHHi f40BXnHW PBT, W06 YHUKHYTH iX Big'eaHAHHA, KOPUCTYBaY
rpeidepa NOBUHEH NepeabaunTM LWNMPOKY NETNLO A1s 3abe3neyeHHA KONMBaHHA rperdepa nig vac
poboTuillepea snkopmcTaHHAM HeobXigHO NepeBipnUTU BiACYTHICTb NepeKocy pisHMX By3niB rpelidepa i
3'egHaHHA nigBickm rpeidepa 3 pyKiB'am ekckaBaTopa.2.1.2[MpobHui1 3anyck MNepesipTe cTaH rpendepa,
BMBICUBLUM MOrO Ha BepTUKanbHil cTpini: 1. MepeBipTe GyHKLitO 3aXOnAeHHA i po3KpUTTA rpendepa.
BisyanbHO nepesipTe 3axBaTHMIN NPUCTPIl 3 piBHA KabiHW. 2. MepeBipTe NnoBOpOTH rpelidepa BAIBO i
BMNpPaBo. YNpasniHHA rpelidepom 3 KabiHM eKckaBaTopa [0CUTb npocTe. [epekoHanTecs, LWo BCi
HeobxigHi PBM npuegHaHi go rpendepa. Nperidep moxke obeptaTmca 3a roAMHHMKOBO CTPINIKOKO i Y
3BOPOTHMM BiK. MNicna yctaHOBKM rpeindepa Ha rigpasnivyHuii ekckaBatop abo nicna byap-akux pobit
HeobXigHO BMAANMTU NOBITPA 3 rigpaBaiyHoi cuctemu rpeiidepa i rigpounniHgpis. AKLWO B
rigpounniHapi NPUCYTHE NOBITPA | TUCK Macna B MigpouMIiHAPI MepPeBULLYE HOPMY, 32 PaXyHOK
«AM3eNbHOro ePeKTY» MOXKe CTaTUCA 3aMMaHHA macna. Lle HemnHy4ye npussese 40 NONOMKMU
rigpounninapy. Ana BuaaneHHa NosiTpA 3 rigpounniHapy: TPU-YOTUPK Pa3n PO3IMKHYTHU i 3IMKHYTH
wenenwu rperidepa, He JOBOAAYMN A0 yNopy. Yn He NPUKNALATM A0AATKOBUX 3yCUAb HAaTUCKAHHA! Takum
YMHOM, NOBITPA Byae BUAANEHO 3 TigpaBnivyHOro KoHTypy. MNig Yac nepworo BBeAeHHsA rpelidepa B
eKcnayaTauito nicna ycTaHOBKM NepeBipnUTU HACTYMHI BaXK/MBIi MOMEHTU:® HAaABHICTb BCiX MACNAHOK, ®
3aTAryBaHHA BCiX raitok, 60NTiB, pyKaBiB BUCOKOrO TUCKY,® POOOTY BCiX LWAPHIPHWUX 3'€aHaHb,®
BiZICYTHICTb BUTOKY Ha PiBHi pyKaBiB BUCOKOro TUCKY.2.1.3 EkcnayaTauisa obnagHaHHsaMig yac poboTu
OOTPUMYMTECH 3aX0LiB 6e3nekn, Tak Ak poboye 0b61agHAHHA eKCKaBaTopa € YyTIMBUM MexaHismom.Mig
yac pyxy rperidpep He NOBUHEH AOXOAUTU 4,0 NOMOXKEHHA ynopy B Niagicky. Mig yac nepemiwieHHA
BaHTaXy, NiATPUMYITE TUCK B rigpounniHapax rpendepa.2.1.406MeKeHHS LWoA0 BUKOPUCTAHHS
06n1aaHaHHA3a60pOoHAETLCA!Pi3KO MiHATU HANPAMOK 06epTaHHA Nif Yac NOBOPOTHOFO PyXy
o06n1agHaHHS, Wob YHUKHYTU NOIOMKM TigpasniyHoro npusoay.Bupobaatv noBopoTHMI pyx rpendepa B
MOMEHT 3aXONNeHHA BaHTaxy.BukopucrosysaTu rpeiidep Ak Baxinb.Bukopuctosysatu rpelidep ana
TpambyBaHHA maTepianis, WO NepemilLatoTbcA.BukopuctoByBatu rpeiidep AnA NpoTAryBaHHA BaXKKOro i
LWinbHOro BaHTaXy.BukopucrtoByBaTu rpeiidep gns po3puBaHHA abo BigpuBaHHA npeamerTie.2.1.5
TpaHcnopTyBaHHA3adiKcyiTe 061aaHAHHA 3@ AONOMOrO0 IaHLLIOrIB abo KaHaTiB 40 noyaTKy
TPaHCNOPTYBaHHA. A TPaHCNOPTYBaHHA HEOBXiAHO BUKOPUCTOBYBATM TPAHCMOPTHI 3acobu, Wo matoTb
[0CTaTHi rabapuTh i BaHTaXKONiAMOMHICTb, Ha AKi MOXHa 6e3neyHo 3aHypuTK rpelidep i Hagani
NpPoBECTV po3BaHTaXKeHHA.[na nigiomy rpeindepa BUKOPUCTOBYIMTE 3aX0Ntoodi CKOOU. TakoX Ana
pO3BaHTaXeHHA MOXKHa BUKOPUCTOBYBATM HAaBaHTaXKyBay 3 BUKOBMM 3axBaToM.[pu nignomi i
3aBaHTA)KEHHi YCTaTKyBaHHA HaBaHTa*KyBay NOBUHeH 6yTK aobpe 3adikcoBaHMin.2.1.6 36epiraHHsA



rpendepaHeobxigHo gobpe 3adikcyBaTH 32 AONOMOrOIO KpinaeHb MicLA NiAKAOYEeHHSA pyKaBiB
BMCOKOIO TUCKY A0 rpendep Wwob yHUKHYTM iX 3icKaKyBaHHS i Bia'eaHaHHA. QA 3anobiraHHs
NOTPANAAHHA CTOPOHHIX PEYOBUH BCEpeamHy rigpocuctem rperidepa, HeobXiAHO KOPUCTYBaTUCA
LWBUAKOPO3'EMHMMM CNOMYKAMMU, LLLO TAaKOXK 3anobirae BUTOKY pigmHu 3 cuctemun.lpelidep cnig,
36epiraT Ha gepes'aHil nigcTaBui BiANoBiAHMX po3mipiB i miyHoCTi. [epeKkoHamTeca wob He 6yno
BMTOKIB Macna i pigMH B micuax NPUEAHAHHA pPyKaBiB BUCOKOro TUCKy.2.1.7 Tpusane 36epiraHHallicna
MWIAKW Ta CYLLKM BCix geTanem rpeidepa HeobXigHO NOMICTUTM MOro B NPUMILLEHHS 3 XOPOLLUOKO
LMpPKyALieo NosiTpa.He piglue oaHOro pasy Ha MicALb NPOBOAUTE MACTUNO TEPTLOBMUX
enemeHTiB.HaHeciTb MacTuU10 Ha poboYy NOBEPXHIO UMAIHAPIB | MiCLA MOMKANBOTO YTBOPEHHS
Kopo3ii.2.1.8 TexHiyHe ob6cnyrosyBaHHaAllepenik HeobXiaHUX WoAeHHUX nepeBipokK:LLinbHicTb Nnocaaku
BCiX pyKaBiB BUCOKOFO TUCKY, @ TAKOX iX MOBEPXHIO HA NpeaMeT TPIWMH i 3namiB.HaginHicTb 3'egHaHMX
By3/1iB.KOMMNEKTHiCTb 061aaHaHHA.HaAaBHICTb MacTUNa B LWWAPHIPHUX 3'€AHaHHSAX (A0S 3MallleHHA
BMKOPMCTOBYBATU Npec-MacisaHKK).BisyanbHuii ornag, i nepesipka 3y6is rpelidepa Ha npeameT TBepaOi
ix dikcauii i BiacyTHocTi gedeKrTis.MapameTpu 3aranbHOI NepeBipKkNY pasi 3HOCY KAanaHiB rigpaBaidyHux
byHKUii noBopoTy rpeidepalloBopoT rpendepa 3abe3neyyeTbea 3a LONOMOrOL0 BignoBigHMX
MexaHi3miB Ha 360 °, npu ubomy, poboTa MoXKAMBa Nig 6yaAb-aKMM KyToM.ObepTaeTbca Bicb MOXKe
HOPMa/IbHO QYHKLLIOHYBATK TiIbKM B BCTAHOBNEHNX YMOBAX:3ab0POHAETbCA THYTM abo HamaraTuca
3pyMHYBaTK LWOCH 32 4onomMoroto rperidepa.lpu HecnpaBHOCTI NOBOPOTHMX PYHKLM CNig, BigMOBUTUCA
Bif, eKcnayaTau,ii rpeidepa.fepesipka NOBOPOTHUX PYHKLiN NOBUHHA 34iMCHIOBATUCA Ti/IbKK Y BiIbHOMY
NosI0XKeHHI rpendepa i Npu HaABHOCTI MacTua B cuctemi.2.1.9MepesipKa KpinneHb (6onTiB)KpinneHHs
06epToBUX YAaCTUH HEOBXiAHO NepeBipATU Ha perynapHii ocHoBi.Cnia nepeBipsaTK 6ONTU KOXKeH pas
nicna 8-rogMHHOro poboyoro AHA, a TaKOXK Micas 3aMiHM iX Ha HOBI.Y pasi 3Hocy abo aedopmad;i
KpinieHb, BOHW TAaKOX MignAratoTb 3amiHi. KpinaeHHa HeobxiaHO nepeBipATY KOXKeH AeHb. [naHoBIM
3aMiHi BoHM nignaratotb nicna 1500 roanH ekcnayatauii.2.1.10 Mepesipka piBHA mactunalna
3abe3neyeHHA poboTM NOBOPOTHUX 3'€AHaHb HEOOXiAHO 06POBAATM MEXAHI3MUM CKAaZAOM NPOTH
YTBOPEHHS ip*Ki, NpMHaliMHI pa3 Ha niBpoky.Mpu npoBeaeHHi pobiT B 0c0611BO 3abpygHEHMX YyMOBAX
HeobXigHO MIHATU MaCTUIO WOAHSA, OCKIZIbKM NOTpan/se Ha 061a4HAHHA Ta BHYTPILWHI YacTMHK Bpya,
MOKe 3HaYHO noripwmTn poboui akocTi rpeidepa.2.1.11Mpadik nepesipokAK npasuno, rpeiidepn
EKCNIYaTyoTbCA B XKOPCTKOMY peXkumi. HeycyHyTi B4acHO ApibHi HecnpaBHOCTI 3ro40M MOXKYTb
NPUBECTU A0 BE/IbMU CEPNO3HO HecnoaiBaHMx N0A0MOK.2.1.12KoHTpo b piBHA 3abpyaHEeHHSA
MacCTUNbHUX MaTepianis i piaMHbpyaHe rigpasniyHe macno noripwye poboTy rigpaBaiyHMX MexaHismis,
Nocnabtoe TUCK MAcNa B CUCTEMI, LLLO B Pe3y/1bTaTi MOXKe NPUBECTM A0 NONOMKU rpeindepa.lpu noasi
3abpyaHEHHA Mac/io HeobXigHO 3amiHUTM.CTape Macno Cnig BUAANUTU 3 UUMNIHAPIB, @ TAKOXK 3
MacnonpoBoAiB. Pa3om i3 3amMiHOO Macna PeEKOMEHAYETbCA 3aMiHUTK | MacnAHUI GinbTp, HABITb B TOMY
BUMaZAKY, AKLLO BiH He cunbHO 3abpyaHeHnit.BUCHOBKUBMKOHAHNI AMNNOMHMIA NPOEKT NPMU3HAYEHOo
PilLEHHIO aKTyaNbHOI iHXeHepHOI 3aa4 — po3pobLi KOHCTPYKLIT KOoBLIA ABoLLenenHoro rpeidepa 3
rigpasniyHMm npmsogom. Llinno po3pobKu € nigBuLLeHHA eKcnayaTauiiHol NPoAYKTUBHOCTI rpendepa
33 PaxyHOK 3MEHLUEHHA MAcK KoBLUA i 36iNblEeHHA KOpUCHOTo 06’emy.Y BBEAEHHI HaBeAEHO KOPOTKUIA
onuc obrpyHTyBaHHA HeObXigHOCTI BUKOHAHHA PO3POOKKM KOBLLA ABoLenienHoro rpelidepa 3
rigpasniyHMm NPUBOAOM.B KOHCTPYKTOPCbKOMY PO3A4ifi PO3rAAHYTO 3aranbHi BiAOMOCTI Npo
nianpuemcteso TOB «[pabipoH», HaBeaeHO KnacudiKalito Ta OCHOBHI XapaKTepUCTUKK rpeiidepis,
BKa3aHO NpPM3HAYeHHsA, 06/1acTb BUKOPUCTAHHA Ta TEXHIYHI XapaKTePUCTUKM COPTYBaIbHUX Frpeindepis,
PO3MNAHYTO KOHCTPYKLiO Ta NPUHLMN pob0TM KOBLUA ABOLLENENHOrO rpeidepa 3 rigpaBaiyHUM
npuBoaoM. Ha ocHOBI aHani3y Ta po3paxyHKiB KOHCTPYKL,ii rpendepa niaibpaHo napameTpu KoBLia
rpendepa, Halbinble BiANOBigHI yMOBam Moro ekcnsyaTtau,ii. BAKOHaHO HEOOXiAHI pO3paxyHKM B
0B6IpYHTYBaHHA NPUNHATUX pilleHb.B eKcnyaTauinHomMy po3gaini BignpauboBaHO TEXHONOTIYHI MUTAHHSA
MOHTaXy po3pobneHoro obnagHaHHA. BKazaHo Hebe3neyHi BUPOobHMYI paKTopu Nif 4ac MOHTAxKY,
3anycky, ekcnayaTau,ii, 36epiraHHs Ta TpaHcNopTyBaHHA rpeidepa.fepenik nocMnaHbAHypbes B.W.
CnpaBOYHWUK KOHCTPYKTOpPa-MallumMHocTpouTens: B 3-x 1. — 8-e y34., npopaboTan n gonoaHun — M.:
MawwnHoctpoeHune, 2000. = T. 1 — 920 c.AHypbeB B.U. CnpaBOYHUK KOHCTPYKTOpPaA-MalMHOCTpouTena: B
3-x 1. — 8-e y34., npopaboTan n gonoaHun — M.: MawwnHoctpoeHue, 2000. — T. 2 — 900 c.AHypbeB B.U.
CnpaBOYHUK KOHCTPYKTOpa-MallmMHocTpouTens: B 3-x 1. — 8-e y3a., npopaboTan n gonoaHun — M.:



MawmnHocTpoeHune, 2000. — T. 3 — 859 c.Taybep Bb.A. peridepHbie mexaHn3mbl. Teopus, pacyeT u
KOHCTPYKUMU. — M.: MawmnHocTpoeHue, 1967. — 424 c.T. b. AiseHbepr, U. M BopoHkos, B. M. Oceukui.
PyKkoBOACTBO K peLleHuto 33434 No TEOPETUYECKOM MexaHuKe — M.: MawmnHocTpoeHue, 1968 — 420 c.
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http://intranet.tdmu.edu.ua/data/kafedra/internal/stomat_hir/classes_stud/uk/stomat/cromaronoris/ptn/Xipypr
iuaa cromaromuoris/3/V cemectp/05. ITozapoTose 3HEO0IEHH HIDKHBOT mmienenu..htm

[7:05:30] Bosnukia omuOka npu 3arpyske cTpaHuibl U3 3amnpoca Nel35-3 (4337 musuiucex. ):
http://192.162.132.48:555/elektr pidr/mehanizacia/silskogospodarski mashynu/teoria/2/2.htm(Coxpanennast

xomust) ( Too big page )

[7:05:31] YahHaiineno 1% cosnanenuii mo agpecy: https://studopedia.ru/16_15311 mashini-dlya-
zemlyanih-roblt.html

[7:05:31] @A Haiiznero 1% coBmanenuii mo axpecy: https://studfiles.net/preview/5645932/page:20/

[7:05:57] Ra Haiineno 1% coBnanenuii o aapecy: http://uapatents.com/3-50256-grejjfer-
elektrogidravlichnijj-dlya-sipuchikh-vantazhiv.html

[7:05:59] Bo3nukia omubKka mpu 3arpy3ke crpaHuiibl u3 3amnpoca Nel189-3 (4116 muumcek.):
https://issuu.com/portfel_schoolbooks/docs/9 klas fizika zasekina 2017(Coxpanennas komus) ( Too big
page )
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[7:06:01] | Ra Haitneno 1% coBnamenwuii mo aapecy: http://budtehnika.pp.ua/7797-odnokovshev-traktorn-
navantazhuvach-z-zadnm-rozvantazhennyam-kovsha-traktorn-lopati.html

[7:06:08] Bosnukita ommoKa mpu 3arpy3ke cTpaHuibsl u3 3anpoca Ne210-3 (3838 muutmcexk. ):
https://issuu.com/705180/docs/viysko-11-12-2012(Coxpanennas konws) ( Too big page )

[7:06:10]  Bosuukia ommOKa npu 3arpy3ke cTpanuiibl 13 3amnpoca Ne219-1 (4291 muucex.):
https://issuu.com/nenc/docs/kin(Coxpanennas korws) ( Too big page )

[7:06:26] FR&NHaiizeno 1% coBmaxenmii o axpecy: https://zakon.rada.gov.ua/go/z0124-15
[7:06:41] -Haﬁ;[eHo 1% coBmajieHwii IO anmpecy:
http://search.ligazakon.ua/l_doc2.nsf/link1/RE26569.html

[7:06:43] Bosnukina ommoKa mpu 3arpy3ke CTpaHuisl u3 3anpoca Ne229-3 (4104 Muutncexk. ):
https://issuu.com/portfel_schoolbooks2/docs/10-klas-zakhist-vitchizni-gudima-20(Coxpanennas komus) (
Too big page )

[7:06:50] YahHaiineno 1% coBmazenwii o agpecy: http://ua-referat.com/BanTaxi_Ta_ix_ BIacTHBOCTI

[7:07:00] | Ra Haiineno 1% coBmajieHuii mo aapecy:
https://pidruchniki.com/1432100538315/bzhd/bezpeka vikonannya vantazhno-
rozvantazhuvalnih_robit_zastosuvannya pidiymalno-transportnoyi_tehniki

[7:07:17] Bosznukia ommbka npu 3arpy3ke cTpaHuilsl U3 3anpoca Ne239-1 (6658 muucex. ):
https://issuu.com/505188/docs/ohorona-pratsi-04-03(Coxpanennas komust) ( Too big page )

[7:07:32] Ra Haiineno 1% coBnazenuii mo aapecy:
http://masters.donntu.org/m2011/fimm/rebrov/diss/indexu.htm

[7:07:36] [JEEHaiizero 1% conanenuii mo axpecy: https://zakon2.rada.gov.ua/laws/show/z0863-08
[7:07:37] | Ra Haiineno 1% coBmazenwuii mo agpecy: https://gidrosnab.com.ua/125-63-200-000-50
[7:07:38] | YahHaiineno 1% coBmnanenwuii mo aapecy: https://zakon.rada.gov.ua/laws/show/z1288-17/print

[7:07:38] [JR@Haiineno 1% coBnanenmii no axpecy: https:/agrodrive.com.ua/product/gidrozelinder-gz-
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http://jak.bono.odessa.ua/articles/vidalennja-povitrja-z-gidravlichnoi-ridini.php
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http://budtehnika.pp.ua/9795-pravila-tehnki-bezpeki-pri-robot-na-ekskavator.html
http://budtehnika.pp.ua/9795-pravila-tehnki-bezpeki-pri-robot-na-ekskavator.html
https://vseosvita.ua/library/instrukcii-z-pravil-tehniki-bezpeki-pri-roboti-v-majsternah-755.html
https://vseosvita.ua/library/instrukcii-z-pravil-tehniki-bezpeki-pri-roboti-v-majsternah-755.html
https://www.bibliofond.ru/view.aspx?id=476707
http://siteas.ru/referaty_po_stroitelstvu/referat_vikonannya_robit_ekskavatorami.html

[7:11:47] YahHaiineno 1% cosnanenuii o aapecy: https://studopedia.org/8-69448.html

[7:11:47] FR&Haiizeno 1% coBmanernmii o agpecy: http:/budtehnika.pp.ua/7443-vantazhozahoplyuvaln-
organi-vantazhozahoplyuvaln-pristroyi-mostovih-kranv.html

[7:11:48] @A Haiizeno 1% cosnanenwii mo anpecy: https://zakon2.rada.gov.ua/laws/show/z0697-08

[7:11:51] -Haf/'meHo 1% coBmasienuii mo axpecy: http://uapatents.com/2-54231-grejjfer-dlya-
lisomaterialiv.html

[7:11:53] YahHaiineno 1% coBnajenuii o afpecy: https://zakon2.rada.gov.ua/laws/show/z0441-07
[7:12:07] @ Haiineno 1% comaxenmii no axpecy: https:/dnaop.com/html/32386_3.html

[7:12:09] -HaﬁneHo 1% coBmajieHuii O anpecy:
http://intranet.tdmu.edu.ua/data/kafedra/internal/stomat_ortop/classes_stud/uk/stomat/ptn/oproneanuna
cToMaTouIoris/3/16. 3aMileHHs YacTKOBHUX JIe(EKTiB 3yOHUX PsIiB OIOTENIBbHUMH IIpoTe3aMu.htm

[7:12:09]  Bosuukia ommbka npu urennu (aiina: https://aa-boschap-
ua.resource.bosch.com/media/__ua/parts/downloads 1/instruction_brake pads 01 08 2017.pdf (
HenoctynHo urenue uepes IFilter )

[7:12:16] Bo3nukia ommOka mpu 3arpyske cTpaHuIsl 3 3ampoca Ne469-2 (3948 mmncex.):
https://issuu.com/505188/docs/03-2015-ukr(Coxpanennas xomus) ( Too big page )

[7:12:17] YahHaiineno 1% coBmnamenuii mo aapecy: https://xreferat.com/76/4220-1-vikonannya-rob-t-
ekskavatorami-obladnanimi-pryamoyu-lopatoyu.html

[7:12:18] | Ra |Haiineno 1% coBnanenuii o afpecy: https://studfiles.net/preview/5194361/

[7:12:21] | Ra |Haiineno 1% coBnasenuii o agpecy: http://nadoest.com/1-1-zagaleni-vidomosti-pro-
pidpriyemstvo

[7:12:22] | YahHaiineno 1% coBnasenuii o aapecy: http://ros.zt.ua/pro-nas/zakonodavstvo/dstu-n-b-v-2-6-
1462010-nastanova-schodo-proektuvannya-j-ulashtuvannya-vikon-ta-dverej/

[7:12:42] Ra Haiineno 1% coBmajenuii o aapecy: https://studopedia.su/2_33477 tema--proektuvalniy-
rozrahunok-greyfera.html

[7:12:43] -Haﬁz[eHO 1% coBnasienwii o axgpecy: https://dwg.ru/dnl/1894

[7:12:43] | Ra Haiineno 1% conajsienuii o aapecy: https://nashol.com/2012040364223/spravochnik-
konstruktora-mashinostroitelya-tom-1-anurev-v-i-2001.html

[7:12:44] | YahHaiineno 1% coBnajieHuii rmo aapecy:
http://www.servotechnica.spb.ru/library/BOOKS/Anurev

[7:12:45] Ra Haiineno 1% coBnazenwuii mo aapecy: https:/lib-bkm.ru/12593

[7:12:46] MR&WHaiizero 1% comanermit mo axpecy: https:/mexalib.com/view/405

[7:12:47] BR&NHaiineno 1% comanermit mo axpecy: http:/bookre.org/reader?file=450200

[7:12:47] I¥@RHaiizero 1% coBnanenuii mo aapecy: https://www.muz-tracker.pro/details.php?id=275182
[7:13:52]  Tun nposepku: I nyboxast

[7:13:52] BHUMAHMUE! YHUKAJIBLHOCTH MOKET OBITH ONpeiesieHa
HeKoppeKTHO! (OOHapyxeHo omunook: 32%)

[7:13:52] Yuukaasnocts Tekera 97%° (IIpOMrHOPHPOBAHO MOACTAHOBOK: 0%)
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