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1 KPUTEPI OINIHIOBAHHA

[Iporpama ¢paxoBOro BCTYnmHOro BUNPOOYBaHHS i 000amko6020 écmynnozo
eunpooOysanHa s BCTYIIHUKIB, SKI BCTYIAIOTh HA OCHOBI CTYIEHS OakajaBpa 3710-
OyToro 3a iHuiow cneuianbHicmio, MICTUTh TIMTAHHS 3 HOPMATUBHUX Ta Mpodeciii-
HO-OPIEHTOBAHMX JUCLMILTIH, K1 BUITYCKHUKH CIYXaJIH ITiI 9ac HaBYaHHS MPHU 3710-
OyTTi cTyIeHs O6akaaBpa.

Jlooamkoee ecmynne eunpodysanHs TPOBOAWTHCS Y BUTISAL (PaxoBOro BH-
mpoOyBaHHS 3 HOPMATHBHUX Ta MPOQeCciifHO-OPIEHTOBAHUX AUCIIUILIIH BiIIMOBIIHOT
cnermianbHOCTI y (hopMmi TecTyBaHHA. TecToBe 3aBHaHHS CKiIanaerbes 3 10 numans
nepwozo piens ckianHocTi. KokHe TmHMTaHHS OIIHIOETHCS TphOMa Oanamu.
AOGITYpIEHT BBOXXAETHCA 0OMYU{CHUM JIO OCHOBHOTO (DaXOBOT0 BCTYITHOTO BHIIPOOY-
BaHHS, AKII0 OTpuMaB He MeHie 50% OainiB. TpuBamicTs TectryBanus — 0,5 ro.

daxoBe BCTYNHe BHIPOOYBaHHSI MPOBOAUTHCS y (opmi TecTyBaHHS. Te-
CTOBE 3aBJlaHHs CKJIagaeThcs 3 30 mMUTaHb TPHOX PiBHIB CKIAIHOCTI (mo 10 muTaHb
KOXXHOTO PiBHA), K1 OIIHIOIOTECA 32 100-0anpHOrO mTKanmoro. KoxxHe mutanHs mep-
IIIOTO PiBHS OIIHIOETHCA 2,5 Oamamu, Apyroro — 3,5 6amamu, TpeThoro — 4 6amamu. I3
3ampONOHOBAHUX BIJMOBIJIEM HAa KOXXKHE MUTAHHS HEOOXITHO BUOpAaTH HOMEpP Mpa-
BIJILHOI BIJIMOBII 1 BHECTH 11 y TaJIOH BiAmoBiAeH. TpuBamicTh TecTyBaHusa — 1,5 ro-
JTUHU.

BceTymHUK BBaXKAETHCS 00OnYyUeHUM 00 KOHKYPCY, SIKIIO OTPUMAB MTO3UTHUBHY
OITIHKY, a caMe — He Hikue 124 6anu 3a mkasnoro omiHoBaHHs Big 100 1o 200 Garis.



2 MIPOI'PAMU HABYAJIBHUX JUCHHUIIJITH

2.1 MAIIUHU TA OBJAJHAHHSA JICOCIYHUX I JICOCKJIAA-
CbKUX POBIT

JlicoBi pecypcu YkpaiHu. 3HaueHHS JIICYy B HapOJHOMY IOCHOJApPCTBI Ta HOro
BUKOPUCTOBYBaHHs. 3arajibHa XapakTEepPUCTHKA Ta ICTOPis pO3BUTKY MeXaHi3allii Ji-
co3aroriBiil. MexaHi3aliss, MalllMHI3aIlisg Ta aBTOMATHU3allis JIICOCIYHUX 1 JIICOCKJIIAI-
CBKUX POOIT.

2.1.1 OCHOBHU TEOPII PI3AHHS JEPEBUHU

O3Haku Ta BUJIM €JIEMEHTAPHOTO pi3aHHS JAEPEBUHHU. XapaKTepUCTHUKA PI3IIA.
BuszHayeHHs TMTOMOr0 0nopy, pooOTH Ta MOTYKHOCTI M1/l Yac pi3aHHS JE€PEBUHHU.

Teopis pizanns npod. M. A. JlemeBoro ta cy4acHHi cTaH y4eHHS PO pi3aHHS
nepeBunu. CymapHe 3yCUIUIS ONIOPY pi3aHHs JepeBUHM. Po3moain TUCKY HA MepeaHii
NOBEepXH1 roctporo pizug 3rifuo 3 npod. . A. Time, npod. M. A. JlemeBoro., nmpod.
C. I. PaxmanoBa, npod. C. A. BockpeceHncopkoro. CyyacHe BUEHHsI PO pi3aHHS Je-
PEBUHH.

[Tunsaas nepeunu. [Iponec nunsHHg AepeBuHu. Tunu nunok. Enementu nu-
k. @opMa 3yOLiB MUIOK JJIsl TIOTIEPEYHOr0 Ta MO3/I0BXKHBOTO po3nmioBaHHs. Ki-
HEMATUYHE CIIBBIIHOIICHHS IT1J1 Yac MWJISHHS AepeBUHHU. BU3HaUeHHS MaKCUMaIbHO
JOIYCTUMOT IIBUAKOCTI MOJAaBaHHS MUIKH 3 YMOB PO3MILIEHHSI TUPCU Y MIK3yOIe-
BUX 3amMajHax.

®pe3yBaHHsS, CKOOJIEHHS, CTpyraHHs, pyOaHHS, PO3KOJIIOBAaHHS JEPEBUHHU.
YMOBU 3aCTOCOBYBAaHHSI 3a3HAYEHHUX BHUIB MEXaHIUHOTO OOPOOJIIOBAaHHS JEPEBHUHH.
KinemarnuHe CriBBIAHOIICHHS, 3YCWIISA Ta MOTYKHICTH JJIs PI3HUX BUJIIB MEXaHI4-
HOTO OOPOOJISTHHS JICPEBUHMU.

2.1.2 OBJIAJHAHHS JJIs1 NEPBUHHOT'O OBPOBJISIHHSI CTOB-
BYPHOI AEPEBUHUA

KpyrnomunkoBi BepcTaT MEepiogudHOL A1l JUIsl MONEPEYHOTO PO3MUITIOBAHHS
KoJo0/. bynoBa Ta po3paxyHOK MexaHI3My NMUJISTHHS BepcTaTa. [[pu3HauenHs Ta kia-
cudikaIiss MexaHi3MiB IOJIaBaHHS JIicOMaTepialliB; BU3HAYCHHS.

KpspxyBanpHi miBaBTOMaTHuHi JiHii. Kimacudikaris miBaBTOMAaTHYHUX KPSDKY-
BaJNbHUX JiHIN. bygoBa mexaHi3My momaBaHHA CTOBOYpIB, MEXaHI3MYy MUJISHHS Ta
MEXaHI3My CKHJYBaHHS KOJOI (COPTHMEHTIB). Bu3HaueHHS cymapHOi MOTYXHOCTI
MPUBO/TY TIIBABTOMATHUYHOT JIIHIT 1711 KPSHKYBaHHS CTOBOYPIB.

KpyrnonwmikoBi BepcTaTu O6e3mepepBHOI il 711 MOTIEPEYHOTO PO3MUITIOBAHHS
cTOoBOYpHOI AepeBuHM (ciemepu Ta TpumMmepn). KoMIoHyBaHHS CEIIEpHUX Ta TPH-
MEpHUX KPsDKYBaJbHUX BepcTariB. Bubip onTuManbHOT BiicTaHi MK BajlamMH IMHJIOK
Ta TOJABATHPHUMH TaKaMU CJEMICPHOT yCTaHOBKHU. [IpOIyKTHBHICTH CIEMIEPHUX 1
TPUMEPHUX BEPCTATIB.

KpyrnonwmikoBi BepcTaT i MO30BXHBOTO PO3MILTIOBaHHS Kosof. Illmaso-
pi3H1 BepcTaTi. KOHCTpyKIlig Ta MPUHIMI POOOTH MEXaHI3MY MUJISHHS IIMAJIOPI3HO-
ro BepcTaTta. BuzHaueHHS 3yCWIIIS Ta MOTYKHOCTI, 110 BUTPAYAETHCS HA MO30BKHE



MWISTHHS IepeBUHUA. MeXaH13MU MOJaBaHHs COPTUMEHTIB Ha MPUKJIAl INATOPI3HUX
BepcTaTiB. KoHCTpyKLig Ta NpUHIMI POOOTH MACOBOTO PEBEPCUBHOIO MEXAHI3MY Bi-
3Ka MIMAJIOPi3HOTO BepCTaTa; BU3HAUCHHS CyMapHOI MOTY>KHOCTI BepCTara.

KpyrnonuikoBi BepcTaTH TapHOro BUpoOHUUTBA. KpyrimomwmikoBi BepcTaTu
JUTsl IEpepOOIISTHHS TAPHUX KPSXKIB — PO3BaJIbHI, OpyCYBaJIbHI Ta TAPHO-AUIAIIBHI Be-
pctati. Kpyrnonunkosi BepcTat ajsl epepoOIeHHs BIIXOIB JIICONUIISHHSA (TL1ac-
TUH, TOPOUIIIB TOIO). PO3paxyHOK MOTYKHOCT1 NPUBOY IUTUIBHUX BEPCTATIB.

JliconunsiapH1 paMu Ta CTPIYKOMMIKOBI BepcTaTH. JIiconuisiapH1 pamMu AJisd Mo-
3JI0B)KHBOTO PO3MUIIOBAHHS KOJIOJ; KiIacudikailis, 3arajibHa 0y/10Ba, MPUHITUIT POOO-
TU JicONUIsIbHUX paM. KoHeTpykiis Ta 0coOauBOCTI OyJ0BU i poOOTH MEXaHI3MY
mwisiHHA. [locTaB MWIOK y JICOMWISUIBHINA pami. TUNM MeXaHi3MIB MOJAAaBaHHS IS
JTICOMMISUTBHUX paM. Po3paxyHOK MOTYKHOCTI, 1110 BUTPAYAETHCS HA MUJISTHHS Ta TO-
JaBaHHS KOJIOJIN; PO3PAaXyHOK MPOAYKTHUBHOCTI JIICOMMISIIEHUX PaM.

CTpIYKONMIKOBI BEPCTATH JJIsl MO30BXKHBOTO PO3MUITIOBAHHS KOJIOJ. 3araib-
HE KOMIIOHYBaHHSI CTPIYKOIMIKOBUX BEpCTaTiB. bynoBa MexaHi3MiB MUIISHHS, 103-
JOBKHBOTO TIEPEMIIIYBaHHS Ta TIONMEPEUYHOTO TOJaBaHHS COPTHUMEHTIB ISl CTPIYKO-
NIJIKOBUX BEpCTaTiB. BU3HaUYeHHs 3yCHIIb, IO JiFOTh HA MEXaHI3MU MHJISHHS Ta T0-
JaBaHHS KOJIOAM T 9ac poOoTH BepcTaTa. Po3paxyHOK MOTYKHOCTI PUBOAY CTpid-
KOTIFJTKOBUX BEPCTATiB.

OO6nanHaHHA )19 KOPYBaHHS Ta MoJpiOHIOBaHHS JnepeBuHU. CriocoOu Ta BUAU
KopyBaHHs copTuMeHTiB. Knacudikariss kopyBanbHuX BepcTaTiB. KopyBaibHi Bepc-
TaTH POTOPHOTO THUITY, OCOOJIMBOCTI KOHCTPYKIlI POTOPHUX KOPYBaJbHUX BEPCTATIB.
BusHnaueHHs 3ycHIib, 110 JIIFOTh HA KOPO3HIMay y MPOIeCci 3HIMaHHS KOPH 3 TTOBEPXHI
Kosogu. Pi3HOBUIM MOJaBajJbHUX MEXaHI3MIB i1 KOpYBaJIbHUX BepcTaTiB. BuzHa-
YEHHS MOTYXHOCTI, III0 BUTPAYAETHCS HA KOPYBaHHS KOJIOJW Ta Ha 11 IepeMilyBaHHS
i 9ac oOpoOIISTHHS.

HoxoBi # ppe3epHi kopyBanbH1 BepcTaTd. [Ipu3HaueHHs, mpuHIAI poOOTH Ta
KOHCTPYKIIisl (hpe3epHUX KOPYBaJIbHUX BepcTaTiB. KOHCTPYKTHBHI 0COOIMBOCTI HO-
KOBUX 1 (ppe3epHUX MeXaHI3MIB 3HIMAaHHS KOpH. THUIHM MEXaHI3MIB MOJaBaHHS COP-
TUMEHTIB JUIsl KOPYBaHHS B HOKOBHX 1 (Ppe3epHUX KOpyBaJIbHUX BepcTaTtax. BusHa-
YEHHSI OCHOBHUX 3YCHJIb, MIOTY>KHOCTI TPUBOAY 1 MPOAYKTUBHOCTI BEPCTATIB.

HpoBokonbHi BepcTatu. Kiacudikairisi cnoco6iB 6e3¢TpyKKOBOTO TiIJICHHS Jie-
PEBUHU B3710BK BOJIOKOH. OCOOIMBOCTI MPOIIECiB PO3KOIIOBAHHS Ta YMOBHU HOTO 3a-
ctocoByBaHHA. Knacudikaiiis, KOHCTPYKIlisS Ta MPUHIUI POOOTH BEPCTATIB AJISL PO3-
KOJIFOBAHHSI JIPEBUHU. XapaKTEPUCTHUKA Ta KiacU(DiKaIlisg pO3KOIIOBATHBHUX POOOUNX
opratiB. OcoOIMBOCTI 3aCTOCOBYBaHHS KOMOIHOBAaHUX PO3KOIIOBAJILHUX OPTaHIB.

PozkomtoBanHs JicomatepiainiB. BuzHaueHHs 3yCWILIA Mia 9ac pO3KOJIIOBAHHS
JIEPEBUHY 3BHUAHUM KIMHOM. BIUIMB KyTa 3arocTpeHHs KJIMHA Ha MaKCUMalbHE PO-
3KOJIOBajJbHE 3ycuiuiad. OcoOIMBOCTI MPOLECIB PO3KOIIOBAHHSA JEPEBUHU I'BUHTOIIO-
TiOHMM Ta KOMOIHOBaHMM POOOYMMH OpraHaMu. Po3paxyHOK MPOTYKTHBHOCTI Mexa-
HIYHUX (JIAHI[IOTOBUX) Ta T1IPABIIYHUX JTPOBOKOJIBHUX BEPCTATIB.

[ToapiOuenHs micomatepiaiiB Ha TpicKy. TexHornoriuHa Ta majvBHA TpicKa.
Tunu pybansHux MamuH. bynoBa nuckoBux Ta 6apabaHHux pyOaibHUX MailvH. Be-
pPCTaTH JIJIsl BUTOTOBIISIHHS IMaKyBaJIbHOI CTPYKKH.



2.1.3 OBJIAJIHAHHS JJISI 3BAJTIOBAHHSI JIEPEB TA OUMIIY-
BAHHSI IX BIJI T'IJIOK

beH3uHo- Ta eN1eKTPOMOTOPHI MUJIKK, KOHCTPYKIIS Ta OCHOBHI apamMeTpH MH-
JIOK, MexaHi3Mu nuissHHA. Kiacudikaiiis Ta XxapakTepUCTHKA MUISUIBHUX JIAHITIOTIB.
BusnayeHHs 3ycuiib, 10 BUHUKAIOTH M1/ 4ac poOOTH NWISIIBHOIO MEXAHI3MY, Ta po-
3paxyHOK MOTY>KHOCT1 MPUBITHOTO JIBUT'YHA NWISUIBHOIO MeXaH13My. JlomomixkHI 3a-
coOu Uil CIPSIMOBAHOTO 3BaJIOBaHHS jepeB. [IpoayKTUBHICTD MOTOPHHUX MUJIOK ITi]1
4ac 3BJIIOBAHHS I€PEB.

Mamunu A 3BantoBaHHs JiepeB. Knacudikarnis 3BaqoBaIbHUX MalIWH. 3Ba-
JIOBaJIbHI, 3BAJIIOBAJIbHO-TIAKETYBAJIbHI Ta 3BATIOBAIbHO-TPENIOBAIbHI MAILIMHHU, iXH1
KOHCTPYKTHBHI OCOOJMBOCTI Ta YMOBHU 3aCTOCOBYBaHHs. [IpolyKTHBHICThH arperat-
HUX MAIlIMH.

MexaHi3Mu Ta MalIlMHU JUIsl OUYMILYBaHHS JepeB Bil rIoK. MOTOpHUN THCTPY-
MEHT, MEpPEeCcyBHI Ta CTalllOHApHI MAIIUHU JJis 3pI13yBaHHs TiIoK. bynoBa pobounx
OpraHiB MallluH JUIsl TOOJIMHOKOIO Ta IPYMOBOTo 3pi3yBaHHA riiok. KoHcTpykiis me-
XaHI13MIB MOJABaHHS JIEPeB I TUIKO3PI3yBaJIbHUX MEXaHi3MiB. BuzHaueHHs 3ycui-
7151 3pi3yBaHHs 10K, Po3paxyHOK CyMapHOT MOTY>KHOCTI, III0 BUTPAYAETHCS HA Tepe-
MIIIYBaHHS JepeBa Ta 3pI13yBaHHs TUIOK y T3K03p13yBabHOT MALIMHU, PO3PAXYHOK 1i
IPOAYKTUBHOCTI.

2.1.4 TPEJIIOBAJIBHE 1 BIIBAHTAKYBAJIBHE OBJIA/IHAHHA
JJIA JIICO3AT'OTOBJII

TpentoBanHs nepeBrHU JIeOiIKaMy B pIBHUHHHX yMOBax Jiicoekcrutyararii. [Ipu3na-
YyeHHs1, Oy/10Ba Ta OCHOBHI MapaMeTpH TPpeloBaIbHUX JIeO1M0K. Po3paxyHok kaHaTO-
MicTKoCTi 6apabany ne6inku. BuzHaueHHS 3yCUib Y BaHTaXKOIIHOMHOMY KaHaTi, y
IIOTJIi Ta PO3TSKKAX KaHATHOT TPEITIOBAIBHOI YCTAHOBKH.

MoO6uTbHI KaHATHI YCTaHOBKM ISl Jrico3aroTiBii. Kiacudikaris miaBiCHUX
TPEIOBAIBHUX YCTaHOBOK. KOpOTKOMCTaHIIIIHI CTAIliOHAPpHI MiIBICHI TPEITIOBAIBHI
YCTaHOBKW. BU3HAYEHHS 3yCWJIb Y TATOBOMY KaHaTi Ta BuOip kaHaty. [IpomykTus-
HICTh MOO1UIBHOI Ta CTAI[IOHAPHOT MIJBICHUX TPETIOBAIBHUX YCTAHOBOK.

baratonporonHi miaBiCHI TpentoBalIbHI yCTAHOBKHU. bynoBa GaraTonporoHHUX
MiABICHUX TPETIOBAIIBHUX yCTaHOBOK. [IpomikHI omopu 0araTONpOTOHHUX YCTaHO-
BOK. CriapeHi 06araTomporoHHi YCTaHOBKH. BHKOpUCTaHHS aepoCTariB, TENIKONTEPIB
Ta BEPTOCTATIB JUIsl TPAHCIIOPTYBAHHS JIicOMaTepialiB y TIPCHKUX YMOBaxX JIiCOEKCT-
JTyaTarii.

KabenwHi kpanu. Knacudikamis Ta 6ynoBa kabenpHuX KpaHiB. OTHOHUTKOBI 1
JTBOHUTKOBI KaOeNbHI KpaHU. 371BO€H] KabesbHI KpaHu. Po3paxyHOK 3ycuiisi B HeCy-
YoMy, TATOBOMY Ta BaHTAXKOIIIHIMAJIbHOMY KaHaTaxX KaOeJIbHOI0 KpaHa.

HaBanTaxxyBaHHSI IepeBUHU Ha PyXOMHUM CKJIaJl B yMOBax Jicociku. Tunu Ha-
BAHTAXKYBAJIBHUX MEXaH13MiB. HaBaHTaxyBajbHI CTpUIM, HAaBaHTA)KYyBaJIbHI ecTakKa-
11, oONaHaHHS JUTsl HABAHTAXXyBAHHS JICPEBUHU 3 TOTIOMOTOI0 TPETIOBATHHUX TPaK-
TopiB. Po3paxyHok ocHOBHUX mMapameTtpiB [I-momiOHux Ta A-moaiOHMX HaBaHTAXY-
BAJIbHUX CTPLI.



[llenenHi HaBaHTa)XKyBaul Ta CAMOHABAaHTaXXyBaJlbH1 ycTaHOBKH. Knacudikanis
Ta Oy/J0Ba LIEJENHUX HaBaHTaxyBauiB. Po3paxyHok 00’eMy mayku, 010 HOro HaBaH-
TaXXYIOTh 32 OJIMH MPUNAOM ILIEIETHUM HaBaHTaKyBaueM. Bu3HaueHHs MPOAYKTUBHO-
CTI1 ILIEJICTHUX HABAaHTa)KyBayiB.

2.1.5 BAHTA’KHO-PO3BAHTAKYBAJIBHE TA TPAHCIIOPTHO-
HEPEMIIIYBAJIBHE JIICOCKJIAAYBAJIBHE OBJIA/THAHHSA

TpancnopTHO-TIepeMinyBajibHe oOnaaHanHs. [10310BXHI cCOpTyBajIbHI TpaHC-
noptepu. KOHCTpyKIlis JAHIIOTOBUX Ta KaHATHUX COPTYBAIBHHX TPAHCIOPTEPIB.
KoHcTpyKTHBHI 0COOIMBOCTI TATOBOT 31pOYKHM JIAHI[IOTOBUX Ta TATOBOIO KoJieca Ka-
HAaTHUX COPTYBaJIbHUX TpaHCHOpPTepiB. MexaHIyHI Ta TpaBiTalliiiHi HaTATYBajbHI
HPUCTPOI 7T COPTYBAIBHUX TpaHCHOPTEPiB. Po3paxyHOK OCHOBHHUX €JIEMEHTIB COP-
TYBalIlbHOTO TpaHCTIOpTepa. Bu3HaueHHs 3ycHb, 10 AIIOTh y TATOBOMY OpraHi TpaH-
cropTepa 3 ypaxyBaHHSIM IHEpUIMHHUX Ta JUHAMIYHUX 3ycwib. Bubip tarosoro opra-
HY COPTYBaJIbHOTO TpaHCIopTepa. BU3HaYeHHS MPOAYKTHBHOCTI COPTYBAJIBHUX Tpa-
HenoprepiB. [lonepeuni Tpancnoprepu i eneBaropu. [Ipu3HadeHHs, KOHCTPYKITiS Ta
NPUHIMT POOOTH TMOMEPEYHUX COPTYBaJIbHHX TPAHCIIOPTEPIB Ta eJIeBaTOPIB
st icomarepiaiiB. KOHCTPYKTHBHI BIIMIHHOCTI MK MONEPEYHUMHU TPAaHCIOPTE-
pamu Ta eneBaropamu. Po3paxyHOK 3yCWiIb y TATOBOMY OpraHi Ta MPOAYKTHBHOCTI
MOTIEpEYHUX TPAHCIIOPTEPIB Ta €IEBATOPIB.

Ckumadi KoioJ AJig COpTyBaJbHUX TpaHcnoptepiB. [Ipu3nayenns, kinacudika-
i1 Ta TIPUHIUI POOOTH MEXaHIYHUX CKHUJA4IB Pi3HUX THUIMIB. Harpomamkysaui Ta
po3auTroBadi (po3ocepelkyBadi) Koyiof (COpTHUMEHTIB). Po3paxyHOK MeXaHIYHHUX
CKHJIa4iB BaXX1JIbHOTO Ta rpaBiTAaI[iiHOrO TUITIB. MeXaHI3MH MOMITYYHOT BUAAYl KPY-
[IMX JicoMaTepiaiB.

Tpancnoprepu 115 IepeMillyBaHHsI KOPOTKOMIPHOT Ta MOIPIOHEHOT JIePEBHUHH.
CkpeOKoBi Ta CTPIYKOBI TpaHCcHOpTepu. Po3paxyHOK 3yCHIIb, IO BUHUKAIOTH Y TATO-
BUX OpraHax TaKWX TpaHCHOpPTEpiB. BU3HaUeHHS MPOMYKTUBHOCTI CKPEOKOBHUX Ta
CTPIYKOBUX TPAHCIIOPTEPIB.

PetikoBuii Ta 6e3peiikoBUiI BHYTPINIHBO CKIIAJCHKHI TPAaHCIOPT JIicoMarepia-
niB. TpaBepcHi Bi3KH, aBTOJIICOBO3H, aBTOHABAHTAXyBadl — MPU3HAYCHHS, KOHCTPYK-
I1is1, MPUHIUI pOOOTHU Ta YMOBH 3aCTOCOBYBAHHS;, BU3HAYCHHS MPOJYKTUBHOCTI aB-
TOHABaHTAKyBayiB.

Kpanu st po3BaHTaXyBadbHUX Ta MITaOETIOBAIBHO-HABAHTAXKYBAJIBHUX PO-
6iT. MocTOBi, K03/10Bi, OAIMITOBI KpaHU, KOHCTPYKTUBHI OCOOJIUBOCTI, IPUHITUI PO-
00TH, YMOBH 3aCTOCOBYBaHHs. ['peiidepHi MexaHI3MH Ta YOKEpPHI 3aCO0M 3aXOILTIO-
BaHHS BaHTaXy. TexHika Oe3meku TiJ Yac eKCIUTyaTyBaHHS BaHTaKHO-
PO3BaHTAXYBATBHUX MEXaHi3MiB. MeXaHiuHI Ta TiapaBiiuHi rperdepu ais icoma-
TepianiB. TopreBupiBHIOBAY1 1JI1 COPTUMEHTIB.

[lepcriekTuBHM MexaHi3allii JICOCIYHUX Ta JIICOCKIaJAChKUX po0iT. BukopucraH-
Hs OaraToomnepallifHuX arperaTHuX mamuH. OCHOBHI MPUHIMIK MaIlllMHI3aIli ¥ aB-
TOMaTu3allisg BUKOHAHHSA OKPEMUX ONepalliil Ta UKIIB TEXHOJOTTYHUX Oneparlii, rne-
PCIIEKTUBU BUKOPUCTOBYBaHHSI pOOOTIB y JiCOBIii rany3i. OCHOBHI 3acaiu 3amnpoBa-



JDKEHHSI IPUPOJIOOXOPOHHUX Ta pecypco30epiralounx TEXHOJIOrH. 3axoau 31 30epe-
KEHHS JOBKLULIA IM1J1 Yac JICOCIYHUX 1 JIICOCKIAAChKUX POOIT.

PexomenaoBaHa Jiteparypa

1 Mkipa T. M. Texnomnorist 1 MamuHu jgicociunux pooit / T. M. llkipsa. — JIbBiB :
Tpiana uroc, 2004. — 356 c.

2 3uma [. M., Mamorin T. T. MexaHizanist J1iCOrOCIIOAAPCHKUX POOIT : MiIPYYHHUK.
Kwuis : IHKOC, 2006. — 488 c.

3. MamuHau 1 o0najgHaHHS IS JIICOBOTO TOCIOJapcTBa : MOCIOHUK / 3a pes.
B. I. KpaBuyka. Jlocninuuuske : YkpHIAITIBT imeni JI. Ioropinoro, 2011. — 192 c.

2.2 TEXHOJIOI'TA JICOCKJIAACBKHUX POBIT

[Ipenmer 1 3micT Kypcy. IcTopuyna qoBifKa Mpo JiCO3aroTiBi0. 3B’S30K Ha-
BYAIBHOIT JUCIUILUIIHMA 3 IHITUMHU npeaMeramu. JIICOBI pecypceu 1 IXHE 3HAYEHHS IS
HApOJHOro rocrnogapcTBa Ykpainu. Po3BuTOK jico3arorisii B YKpaiHi i 3a KOpJo-
HOM.

CrpykTypa cy4acHOTO JIicO3aroTiBeILHOTO mianpuemcTa. JlicocupoBuHHa Oa-
3a, JicociyHUU (HOHM, BiABEACHHS Ta O(POPMIIEHHS JIICOCIK, PO3MIPH JIICOCIK 1 IXHE
IPUMHUKAHHS.

BupoOuuunii mporec cy4acHOro J1ico3aroTiBeJIbHOTO MiAnpueMcTBa. Ilepemi-
IIyBaJIbHI omepallii Ha JIICOCIYHMX poboTax 1 iXHSI eHeproMmicTkicTh. OCHOBH po3pa-
XYHKY TPOJYKTUBHOCTI MAIllMH, OOJaJHAHHS Ta THCTPYMEHTIB Iij Yac JIICOCIYHUX
poOiT. 3HAaUEHHS W MOJIMBOCTI 3aCTOCOBYBAaHHS METO/IIB ONTUMAIBLHOTO KEpYyBaHHS
Ha JTICOCIYHUX poOOTaX.

Bu3HaueHHs ONTHMaNTbHUX MapaMeTpiB JICOCIK (IIISHOK) 3a METOJHUKOIO
npod. M. B. Ilnakcina, mpod. B. I'. Koueraposa, npod. A. I1. MaTBeiika 1 3a joro-
MOTO0 aHATITUYHOTO Ta TpadigIHOTO CIOCOOIB.

3BamoBanHs nepeBuHU. OCHOBHI €IEMEHTH OTepalliii 3BalfOBaHHS JepeBa i
ixHl mapameTpu. Buam 1 cmocoOu 3BanrOBaHHA JiepeBa. 3aXOAH, CIOCOOM 1 CXeMHU
3BAIIOBAHHS JIEPEB PYYHUMHU MOTOPHUMH IHCTpYMEHTaMH. Bu3HaueHHS IPOTYKTHB-
HOCTI OCH3MHOMOTOPHUX IMUJIOK. TexHika OC3IeKH I1iJ] Yac 3BaFOBAHHS JEPEB.
Crocobu 1 cxeMH 3BAJIIOBAHHA JEPEB J1CO3aroTIBEJIbHUMH MAallMHAMU. 3aroTiBIIs
JIEPEBUHM 32 TTOpoaaMu. Po3paxyHOK MPOAYKTUBHOCTI 3BATIOBATBHIX, 3BATFOBAIBHO-
MaKeTyBaAJbHUX, 3BATIOBAIGHO-TPEMOBATHHIX MaivH. [IpaBuia 6e3nmednoi poooTu
M1 9ac MaIuHHOTO 3BAJIIOBAHHS JIEPEB.

TpemoBanHs nepeBuHHOI cupoBuHU. Kiacudikariss cmoco6iB TpearoBaHHS.
OcoOnMMBOCTI TpeTIOBaHHS JIEPEBUHHOI CHUPOBHHH. CXeMH pO3POOJISHHS JIICOCIK.
CxeMu po3MillleHHS TPENOBAILHUX BOJIOKIB. PO3paxyHOK peiicOBOro HaBaHTAKEHHS
H TIPOTYKTUBHOCTI TPETIOBATHHIX 1 3BATFOBATTLHO-TPEITIOBATBHIX MAIITHH.

TpentoBaHHS JEpEBUHHOT CUPOBUHM KaHATHUMH YCTaHOBKAaMHU 1 ixX kiacudika-
1isg. Cxemu po3poOJIIHHS JICOCIK. PO3paxyHOK peiicOBOro HaBaHTaXXEHHS Ta MPOYK-
TUBHOCTI KaHATHUX yCTaHOBOK. [IpaBuiia Oe3rneuHoi poOOTHM Ha TpEIIOBaHHI Jepe-



BUHHOI CUPOBWHH, CEPEHS BiICTAHb TPEIIOBAHHS IE€PEBUHHOI CHPOBHHHM JJIsl KaHAT-
HOI TPEIIOBAJIBHOI YCTAHOBKH.

OuminyBaHHS TUIOK 31 CTOBOYpPIB JA€peB Ha Jicocili i BepxHboMy ckiaai. Oco-
OJIMBOCTI, COCOOM W NPUIOMU OYMIIYBaHHS TUIOK 31 CTOBOYpiB jaepeB. OCHOBHI
npaBuiia 0e3Me4Hoi poOOTH.

KpsixyBaHHS IepeBUHHOT CHPOBHHHU, COPTYBaHHsS ¥ mtabenroBaHHs. Crerria-
JbHI MicIs (MalJJaHYUKK), CIIOCOOM 1 TEXHIUHI NPUIOMHU poOOTH MiA Yac KpshKyBaH-
HSl 3arOTOBJICHOI JIepeBUHH. PO3paxyHOK MPOAYKTUBHOCTI MEXaHi3MiB 1 MamluH MiJ
Jyac KpsoKyBaHHA AepeBuHU. [IpaBuna Oe3meuHoi poOOTH Mif yac KPsHKYBaHHS CTOB-
OypHOi IepeBUHHU.

HaBanTaxxyBaHHS JepeBUHHOT CHPOBHHH Ha JIICOTPAHCIOPTHI 3acobu. Knacu-
¢ikarist cnoco0iB 1 3ac001B JJIsi HABAHTAXKYBaHHSA JiicoMarepiaiiB. Po3paxyHOK CTiii-
KOCTi Ta MPOAYKTUBHOCTI HaBaHTAXKYBATBHUX MalIlH. BaHTa)k00o0ir Ta Tuiomia BepX-
HBOTO ckiaay. [IpaBuna 6e3neunoi poOOTH i Yac HaBaHTAKyBaHHS.

OunnryBaHHs JIicOCiK. BUMOT# 10 0OUMIITyBaHHS JIICOSKCIUTYaTAI[iTHIX TIJIOMT i
710 0ci0, SIK1 OYHUIIYIOTh JIICOCIKY. MallHK Ta yCTaTKOBYBAaHHS AJI OYMIIYBaHHS Jii-
cocik. Po3paxyHOK TATOBOTO 3yCWJIISI Ta IPOAYKTUBHOCTI OONaJHAHHS ISl MEXaHi-
30BaHOT0 OYMIIYBaHHS JiicociK. [IpaBuiia Ge3neunoi poOoTH i Yac OUMIIyBaHHS Ji-
COCIK.

[TinroToB4i Ta JOMOMDKHI POOOTH Ha JICOCII, iX Mpu3HaYeHHs U ckian. Op-
raHizaiisi TeXHIYHOTO OOCIYyrOBYBaHHS MAIllMH, YCTATKOBAaHHS Ta 1HCTPYMEHTIB Ha
Jicocini. BusHaueHHs TPYIOBUTpPAT ITiJ1 Yac MiATOTOBYUX POOIT.

[IpoextyBanHs JicociuHuX poOiT. PO3p00IJIeHHS TEXHOJIOTTYHOTO MPOIeCy Ji-
cociuHuX poOiT. Po3poOieHHsI TEXHONOTTYHUX CXEeM Il po3poOIstHHS Jlicocik. O6-
IPYHTYBaHHS W BUOMpPAHHS MEXaHI3MIB 1 MalllMH, IHCTPYMEHTIB 1 YCTaTKOBAaHHS IS
BUKOHAHHS JICOCIYHUX poOIT. Po3paxyHOK ckiamy Jico3aroriBeiabHoi Opuraau. Pos-
POOJICHHS TEXHOJIOTTYHOT KapTH JJI1 OCBOIOBAHHS JIiCOCIK. MalicTepchKka AUTBHUIIA, Ti
ckJaj 1 ocHOBHI QyHKIII. 36epirannus i o0k Jiconpoaykiii. bopoTs6a 13 BTpaTamu
JEPEBUHHOI CUPOBUHU. [lepCcTIEeKTHBY PO3BUTKY TEXHIKH 1 TEXHOJIOTIT JIICOCTYHHUX PO-

OiT.
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2.3 TPAHCHHOPTYBAHHSA JEPEBUHU

2.3.1 CTPYKTYPA TA OCHOBHI IIOKA3ZHUKHU EPEKTHUBHOCTI
TPAHCIIOPTYBAHHSA IEPEBUHH

CraH Ta nepCcHeKTUBH PO3BUTKY TPAHCIOPTY JICOBUX MIAIPUEMCTB, HOTO MiC-
1€ B CTPYKTYp1 JICOMPOMUCIOBOr0 BUpoOHUITBA. Kitacudikariis, TEXHIYHI €IeMEHTH
Ta 0COOJIMBOCTI TPAHCHIOPTY JIICOBUX MianpueMcTB. Knacudikanis Ta ekcruryaTauiiHi
XapaKTEPUCTUKH JIICOBUX JIOPIr. TpaHCIOPTHO-TEXHOJIOTTYHI CXEMH BUBE3EHHS Jiepe-
BuHU. OCHOBHI TPAHCIIOPTHI BUMIPHUKH Ta iX BIUIUB Ha YMOBH BEJICHHS JIICOBOTO T'0-
CroJiapcTBa M J1ic03aroTiBii.

TexHonoriyHa 1 oprasizauifia CTpyKTypa Mpoliecy TpaHCIOPTYBaHHS JIEpEBU-
HU. OCHOBHI MOKa3HUKHU €(PEeKTUBHOCTI poOOTH TpaHcnopTy. [IpoayKTUBHICTH TpaH-
CIIOPTYBaHHS JIEPEBUHU, LUISAXHU ii miBUILIeHHS. CepeJHhOTEXHIYHA Ta CEPEIHbOEKC-
IuTyaTalifHa MBHAKOCTI pyxy notara. CoOiBapTiCTh TPaHCIOPTYBAHHS JE€PEBUHHU.
[Tutomi co61BapTOCTI TPAHCIIOPTHOTO MPOIIECy, OYyAIBHUIITBA, EKCILUTyaTallli Ta peMo-
HTY aopir. Hnsxu 3HIKEeHHS c001BapTOCTI TPaHCTIOPTYBAaHHS JepeBUHU. CTpyKTypa
3arajJbHUX TPYAOBUTPAT MPOIECY TpaHCHOPTyBaHHS Jicy. [luTomi TpymoBuUTpaTH
TPAHCIIOPTHOTO TIpoliecy, OyAIBHUITBA BYCIB, EKCILTyaTallii Ta peMoHTy nopir. [1oT-
piOHa piuHa JOBXKMHA OYIIBHUIITBA BYCIB. BIJIMB OCHOBHMX YMHHHUKIB Ha TPY/IOBH-
TpaTH, COOIBapTICTh Ta MPOAYKTUBHICTh TPAHCIIOPTYBAHHS JE€PECBUHHU.

2.3.2 OCHOBHU TEOPII PYXY JIICOBO3HUX MOTSI'IB

Cwi0B1 YMHHUKH, SIK1 JIFOTh HA JIICOBO3HUMN MOTST M Yac pyxXy. XapaKTepuc-
TUKU CUJIM TATH Ta MATOMOT TOTUYHOI CHIIM TATH ToTAra. OOMeKeHHs! JOTUYHOI CUIH
TSATH JTICOBO3HOTO MOTATA MOTYKHICTIO Ta KOHCTPYKIIMHUMU ITapamMeTpaMu JBUTYHA,
BEJIMYUHOIO OOEPTOBOTO MOMEHTY Ta EKCIUTyaTalliiHUMHU [apaMeTpaMu JOpOru
(YMOBOIO 34YEIUICHHS TATOBHX KOJIC 13 J0pororo). OcoO6auBoCcTI moOYyI0BH Ta BUKO-
PUCTaHHS TATOBHUX XapaKTepUCTUK. [IOHATTS CHIIM TATH HA TaKy JICOBO3HOTO MOTSTA.

Cunu onopy pyxy JicoBo3HOTO ToTsra. [IoHATTS OCHOBHOTO OMOpPYy pyXy Io-
TSITA Ta METOJM HOT0 EKCIIEPUMEHTAIBHOTO BU3HaYaHHA. Omip pyxy MoTsra Bif TepTs
B MIITUITHUKAX MaTOYMH KOJIIC, AeopMalliid MIWH KOJIC Ta JOPOTH, MOBITPSHOTO Ce-
penoBuiia. JlogatkoBuii omip pyxy JIiCOBO3HOTO TOTATA BiJ YXHIIY IUIIXY, CHJI 1HEP-
1111, Ha KPUBUX JUISHKAX IOPOTH Ta I/ Yac 3pYyIIyBaHHSA MOTSATA 3 MICIISL.

lanemiBHI cunu. OOMEKEHHS TaJbMIBHUX CHJI JIICOBO3HOTO TMOTATA €KCIUTya-
TAI[IiHUMH TIapaMeTpaMu JOpOTH (YMOBOIO 3YETUICHHS TaJIbMIBHUX KOJIC 3 JIOPO-
roro). KoedimieHT HaATUCHEHHS TaIbMIBHUX KOJIOJIOK.

OcHOBHE pPIBHSHHS PyXy JICOBO3HOTO TOTATA, PIBHSHHS TATOBOTO OallaHCy.
Pexumu pyxy notsra.

Po3paxyHnkoBa maca JiCOBO3HOTO MOTsATa. Bu3HadeHHS pO3paxyHKOBOI MacH
MOTsITa 3 YMOB 3a0€3Me4YeHHs JOTUYHOT CHJIA TATH, TOMyCTUMOTO HABAHTAXCHHS HA
PYXOMHUM CKJIaJl, 3pYILIYBAHHS 3 MICISl Ta MOXJIMBOCTI PO3MIILIEHHS BAHTAXy MIXK KO-
Hukamu. KoprcHe HaBaHTa)KEHHS HA TOTSIT.

YMOBHU Ta mapameTpH CIIOBUIBHEHOTO PYXY JICOBO3HOIO MOTSra Ha A0P031; pyX
MOTSITa B PEXKUMI TaIbMyBaHHS. Y MOBa 3YIUHKH TMOTATAa HA CIyCKy. Bu3HaueHHs ra-



JBMIBHOIO IIJISAXY Ta JOIYCTUMOI IIBUJAKOCTI PyXy JIICOBO3HOI'O MOTAra. ¥ MOBU 0€3-
MEKH pyXy NOTATIB Ha JiCOBUX Aoporax. OOIrpyHTYBaHHS PO3paxyHKOBOI BIJCTaHI
BUAUMOCTI. OOMEXKEHHS BUJIKOCT1 PyXY JIICOBO3HUX MOTSIT1B.

BusHayeHHs MIBUJIKOCTI PyXy Ta 4Yacy XOJY JIICOBO3HOrO MOTAra 13 3aCToCy-
BaHHSAM aHAJITUYHOTrO, rpaoaHANITUYHOrO Ta rpadiuHoro MetoAiB. [ToHITTS nuHa-
MIYHOrO (hakTOpa Ta MUTOMOI PiBHOAINHOI cunu. CrpsMIEHHS MO3J0BXHBOTO MPO-
¢utto goporu. 3amiHa OMopy pyxy MOTAra Ha KPUBUX €KBIBAJIEGHTHUM YXHUJIOM.

2.3.3 KOHCTPYKIII TA EKCILTYATALISI PYXOMOI'O CKJIAJY
A JIUIA TPAHCHHOPTYBAHHS TEPEBUHHA

Pyxomuii cknan, sskuii 3aCTOCOBYIOTH JIJIsl TPAHCIIOPTYBaHHS JiepeBUHU. CXeMH
JICOBO3HUX MOTATIB. POJIb JTICOBO3HMX MOTATIB y CHelianizaiii TpaHCIopTy, iX mepe-
Baru i TenjeHuii po3sutky. Kiacudikaiist TSroBoro ckjiaay 3a BaHTaXOIiIHOMHIC-
TI0, MAKCUMAJIbBHUM OCHOBUM HaBaHTaXXEHHSM Ta THCKOM KOJIIC Ha MOBEPXHIO A0PO-
ru. XapakTepucTHUKa JIICOBO31B JIETKOTO, CEPEAHBOr0 Ta BayKKOro ThiiB. KoHcTpykinii
OPUYIMTHOTO CKJIaay JICOBO3HUX MOTATIB. OCOOMMBOCTI eKcIuTyataiii JiCOBO3HHMX
NPUYEIiB-PO3IMYCKIB, HAMIBIPUYEHIB Ta MPUYENiB-COPTUMEHTOBO31B. ABTOMOTSTH-
caMOHaBaHTaXyBaui.

Opranizaliiss BUBE3€HHsI JE€pPeBUHU. PO3paxyHOK CyMapHOTO piyHOTO MpPOOIry
JICOBO3HUX MOTATIB. Bu3HaueHHs nmoTpedu TAroBOro il MpUUINHOrO CKIaAy s Tpa-
HCIOPTYBaHHs AepeBUHU. ONTUMabHa BIICTAHb MK KOHMKaMU aBTOIOTSITA.

OCHOBHI Ta JOJJaTKOBI BUTPATH MaJbHOTO JICOBO3HUMHU NOTAramMu. BusHaueH-
HS OTpeOU B MAJbHOMY aHAJIITUYHUM PO3PAaXyHKOM, 3a JIIHINHUMU Ta CyMapHUMHU
HOpMaMH BUTpaT, rpapiyHUM criocoboM. BusHaueHHs moTpeOu B MaCTUIBHUX Mate-
piajax Ta aBTOMOOUIHHUX IIUHAX.

TexHiko-eKOHOMIYHE OOIPYHTYBaHHS IIPOCKTHUX PIllIEHh TPAHCTIOPTHOIO
OCBOEHHS JTICOCUPOBUHHUX 0a3. [IoHATTS JicOTpaHCIOPTHOI JIOTICTUKK. Bubip TuIy
JiCOBO3HOTO MoTsAra. [lopiBHSAHHS 0a30BOr0O Ta MPOEKTHOI'O BapiaHTIB JIICOTPAHCIIOP-
Ty 3a KpuTepieM 3BeneHUX BUTpaT. CTpyKTypa HMOBHHMX KaliTaJbHUX BKIAJCHb Y
Ipoliec TPAaHCIIOPTYBAaHHS J€PEBUHU.
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