BIATYK
odiIIHHOTO OMMOHEHTA JOKTOpa TEXHIYHUX HayK, mpodecopa KyBadosa Bomogumupa
[letpoBrya Ha maucepraiiiiny po6oty XyaaBepasina ['eopris AmoroBuya Ha TeMy
«OOrpyHTYBaHHS NapaMeTpiB CHJIOBOT0 NPHUBOAY YHiBepcaJbHHUX TATOBO-
TpancnopTtuux 3aco0iB B AIIK», mnomany Ha 3100yTTS OCBITHBO-HayKOBOTO
ctyneHs goktopa ¢iumocodii 31 cremanbHOCcTI 133 «l'amy3eBe ManmHOOYTyBaHHS
(ranmy3p 3HaHb 13 «MexaHIuHa 1HXKESHEPIS»).

HuceprariitHa poOoTa CKIAQAAEThCA 31 BCTYIY, ITSTH PO3JAUIIB, 3arajibHUX
BHUCHOBKIB, CIHCKY BUKOPHCTaHHMX JKepen oocsiroMm 202 HalimenyBaHHs. [loBHuM
o0car pobotu cranoBUTh 161 cropinky. OCHOBHA YacTMHA JUCEpTallli BUKIIAJECHA Ha
101 cropiHIll TEKCTY Ta MICTUTH 15 Tabnuilb, 71 pUCYHOK 1 5 TOJATKIB.

AKTyaJIbHICTH 00paHol TeMH. Y CTPYKTypl arpapHOro CEKTOpPYy €KOHOMIKU
VYkpainu 3HayHa YacTKa MpUnagae Ha Malli pepMepChKi rOCoIapcTBa, 1110 3yMOBIIIOE
noTpedy B MOOUIBHUX €HEPreTUYHUX 3aco0ax, 34aTHUX €(PEKTUBHO BUKOHYBATH SIK
arpoTEXHIYHI, TaK 1 TPAaHCHOPTHI oneparii. BomHoyac, BUKOPUCTaHHS TPaKTOPIB
TAroBoro kjacy 1,4—2 y Takux ToOcCHoAapcTBaXx OOMEXeHe iX HHU3bKUMH
TPAHCIIOPTHUMU IIBHIKOCTSIMH, IO 3HIKYE MPOAYKTHBHICTH POOOTH Ta MiJABHUIIYE
eKCIUTyaTaliiiHi  BUTpaTH. ToMy aKTyaJbHUM 3aBJaHHSIM CTa€ CTBOPCHHS
YHIBEPCATBHUX KOJICHUX TATOBO-TPAHCIOPTHUX 3aC001B, SKI MOEIHYIOTH BHCOKY
MOOUIBHICTh, 0araro(yHKIIIOHANBHICTh 1 3JaTHICTh TMpalIOBaTH 3 PI3HUMU
TEeXHOJOTITYHUMU MoayisiMu. Cepesl akTyaldbHUX NHUTaHb B IIbOMY HAIMPSMKY €
OOTPYHTYBaHHSI TEXHOJOTIYHUX MOKIIMBOCTEH, 3arajlbHOI KOMIIOHOBKH, TTApaMETPIB 1
XapaKTepUCTHK  TSATOBOTO  NPUBOAY  YHIBEPCAJIBHOTO  KOJICHOTO  TSTOBO-
TPAHCIIOPTHOTO 3aco0y, SIK MOOUIBHOTO €HEPreTUYHOr0 3ac00y, B arpOIpOMUCIIOBIN
chepi 3actocyBaHHs. HaykoBa mnpoOiiema MoOJsiTae y BIACYTHOCTI TEOPETUYHO
OOTPYHTOBAHMX MIJXOJIB J0 BH3HAYEHHS MapaMETpiB 1 XapaKTEPUCTHUK TITOBOTO
MPUBOAY YHIBEPCAIbHUX KOJIICHUX TATOBO-TPAHCIOPTHHUX 3ac0o0iB, sAKI O
3a0e3neyyBaii ONTHUMAJbHE TOEIHAHHA BUCOKHX TPAHCHOPTHUX IBHIKOCTEH 1
HEOOX1AHUX TATOBO-3YIMMHUX BJIACTUBOCTEH JJIs1 €PEKTUBHOTO BUKOHAHHS KOMILICKCY
arpOTEXHIYHUX Ta TPAHCIIOPTHUX OMEPALIIi.

TakuM YMHOM, aKTyaJIbHICTh TEMH OOYMOBJICHA HEOOXITHICTIO II1JBHIICHHS
€(EeKTUBHOCTI BHUKOPUCTAHHS TITOBO-TPAHCIIOPTHUX 3aCO0IB y MaluX arpapHux
MIIIPUEMCTBAX, 3HWKEHHSM  COOIBApPTOCTI  BHKOHAHHS  TPAHCIOPTHUX  Ta
TEXHOJIOTIYHUX  CUTbCHKOTOCIIOIAPCHKUX ~ OTepalliif, a TaKoX 3a0e3MeUeHHSIM
YHIBEPCATBHOCTI LUX 3ac00iB HUIIXOM HAyKOBO OOIPYHTOBAHOTO IOEIHAHHS IX
TPAHCTIOPTHUX 1 TEXHOJIOTTYHHUX (DYHKITIH.

HMucepraiiiina poboTa BHKOHaHA 3riAHO 3 IUJIAHOM HAyKOBO-IOCTIAHOI
TEMaTUKH (aKyJIbTETy MEXaHIKH, EHEpPreTUKH Ta 1HPOPMALIMHUX TEXHOJOT1H
JIbBIBCHKOTO  HAI[IOHAJIBHOTO  YHIBEPCUTETY  BETEPUHAPHOI  MEIUIMHU  Ta
oiorexunonoriii imeni C.3. DIkuupkoro «Po3pobka iHHOBaNiHHO-iH(pOPMALIHHUX,
POEKTHOKEPOBAHUX, PECYPCOOIIAHUX CUCTEM, TEXHOJOT1H 1 TEXHIYHUX 3aC001B 1JIs
arponpOMHUCIIOBOTO BUPOOHUIITBA Ta MOro eHeprozade3nevyeHHs» (HoMep Jep>KaBHOI
peectpanii YkpIlHTEI 0121U0109289), 3aTBepxeHuil Ha 3aciiaHHI BYEHOI paju



(akynbpTeTy MeXaHiKH, eHepreTuku Ta iHdopmariitaux texnonorii 18.02.2021 p.,
poTokoa No4.

Cryninb oﬁrpyHTOBaHOCTi HAaYKOBHX I10J10KEHb.

HaBeneni B J:[HcepTaun HAYKOB1 TIOJIOKEHHSI, BUCHOBKM Ta pPEKOMEHIAIi
JEMOHCTPYIOTh JOCTAaTHIM PIBEHb OMPAIOBAHHS TEOPETUYHUX 1 MPAKTUIHUX
aCIEeKTIB JOCIIIKYBaHOI MPoOIeMH Ta B1IOOpakaroTh KOMIUIEKCHUM MiIXia aBTOpa
70 BUBYEHHS YHIBEPCAIBHUX KOJIICHUX TATOBO-TpaHCHoOpTHUX 3aco0iB (YKTT3)
tunty  «ABtoTpak/Unimog».  BogHouac  pe3ynbTatd  TEOPETHUYHHX  Ta
€KCIIEPUMEHTAIILHUX JTOCTIIKEHb MOTPEOYIOTh MOJAIBIION0 YTOUHEHHS Ta PO3BUTKY,
OCKIJIbKH JISIK1 MOJIO’KEHHS MalOTh HE3aBEPILICHUN a00 YaCTKOBUM XapakTep.

Pazom 13 num guceprariiiiiHa poOoTa JIEMOHCTPY€E€ HAyKOBY OOIPYHTOBAHICTh
IUIIXOM  BCEOIYHOTO aHaii3y JITEepaTypHUX JIKEpel, pO3pOOKH METOJUKH
KOMIT IOTEPHOTO MOJEIIOBaHHSI JAWMHAMIKK KOJICHOT MallMHU Ha Je(OpMOBAHUX
IPYHTOBHUX TOBEPXHsX, (OPMYBaHHSI TEOPETUYHHX OCHOB BHOOPY Ta PO3PaXyHKY
tpaHcmicli YKTT3, monentoBaHHs B3aeMOli KOJIC 13 IPYHTOM 1 OLIHKH BIUIMBY
TEXHOJIOTITYHOTO  OOJIaJHAHHS HA TATOBO-IIBUJKICHI  XapaKTEPUCTHKU PYXy
JOCIIKYBaHOTO 3ac00y.

Juceprailisi MICTUTh PO3PAXyHKOBI cXeMH, TpadiuHuil marepian, TaOauuml Ta
OMHC METOJMK JOCHPKeHb 13 BukopuctanHsm Mathcad, Excel ta MATLAB
Simulink, 1o miATBEpIKY€E HASBHICTH HaAYKOBO-METOJMYHOTO amapary Jyisl aHajizy
pyXy Ta oOpoOITKy TIpyHTy. BHCHOBKM poOOTH JIOTIYHO Y3TO/KYIOTHCS 3
MOCTABJICHOIO METOI0 Ta 3aBIAHHSMHU JOCIIJKEHHS, JEMOHCTPYIOTh MOCIIIOBHICTD
apryMeHTaIlli Ta iHTerpaiiro TECOPETUYHHUX 1 TPAKTUYHUX ACTICKTIB.

Bongnouac mns  miABUIIEHHS HAyKOBOi JIOCTOBIPHOCTI Ta MPaKTUYHOI
PEJIEBAaHTHOCT1 PE3YJbTATIB JOUIJIBHUM € MPOBEACHHS JTOJATKOBUX JOCHIIKEHb 13
PO3UIMPEHUM AHAJII30M 3aKOHOMIPHOCTEN, YTOUYHEHHSIM MTapaMeTpiB MOJIETIOBaHHS Ta
dbopmanizoBaHOK MPOLEAYPOIO OIIIHKM aJeKBATHOCTI OTPUMAaHUX PE3yJIbTaTIB y
PI3HMX yMOBaX €KCIUTyaTallli.

JIOCTOBipHiCTh OTPMMAaHUX Pe3yJbTATIB MIJITBEPIKYETHCA YaCTKOBUM
3aCTOCYBaHHSM MaTEMaTHUYHHUX METOJIB AaHATITUYHOTO Ta (PI3UMYHOTO MOJICIIFOBAHHS.
BogHouac y pgeskux BUMNaAKax aBTOp MIr OM OUIbII MOBHO BHKOPHCTOBYBATU
MIOJIOKEHHSI TEOPETUYHOI MEXaHIKW, METO/IM KJIACUYHOT MEXaHIKH, IHTETpaIbHOTO Ta
muepeHIliaIbHOTO YUCIEHHS, a TAaKOX IMiJXOJd MaTeMaTUYHOTO MOJICITIOBAHHSI.
YacTkoBO  JOCTOBIPHICTH  MIATBEPKYETHCA TUIAHYBaHHSIM  OaratoakTOpHUX
€KCIIEPUMEHTIB, MPOTE 3AIHINAETHCA HE JO KIHI 3PO3YMIJIO0 301KHICTH OKPEMUX
pe3ybTaTIB TEOPETUYHUX 1 EKCIePUMEHTAIBHUX JOCHIKeHb. BuKopucTaHHS
CyYaCHUX BUMIPIOBAIIbHUX KOMIUJIEKCIB Ta alipoOOBaHUX METOJUK 3HAYHO MIABHUIILYE
HAJIAHICTh OTPUMAHMX JAHUX, X04Ya OCTATOYHE MIATBEPKEHHS iX JOCTOBIPHOCTI
noTpedye J0aTKOBOTO YTOUHEHHS.

3aBgaHHs JucepTaliiHOl poOOTH c(opMysbOBaHI OOTPYHTOBAHO, MPOTE
OKpeMI1 MPUIHSATI MPUITYIIEHHS Ta BUX1JHI MMOJOXEHHS MoK O OyTH apryMeHTOBaH1
OBl JeTanbHO. AHOTAUIMHMIA XapakTep AESKUX BHCHOBKIB, PEKOMEHJIAIIA Ta
MPOMO3UIIIA OB’ A3aHUN 13 0OMEXKEHUM EKCIEPUMEHTAJIIbHUM IMIATBEPKCHHSIM Ta
YaCTKOBOI) TEOPETUYHOI OOTPYHTOBAHICTIO, IO CBIIYUTH MPO HEOOXIJHICTh iX
MOJIaJIbIIOT0 YTOUHEHHS AJIs MIABUIIEHHS JOCTOBIPHOCTI.



HaykoBa HOBU3HA IucepTaLiiHOT pOOOTH MOJISTa€e Y HACTYITHOMY.

VY nuceprarii Boepie:

- pO3po0JEHO METOAWKY IMITAIIHHOTO KOMIT FOTEPHOTO  MOICITIOBAHHS
AMHAMIKKA KOJICHOI MAIIMHM TUIy «YHIMOI/ABTOTpak» Ha JepOpMOBaHHUX
rpynToBux arpodonax y cepenosuini MATLAB Simulink, mo qo3Boisie orinoBaTu
PyX 1 BUKOHAHHS HUM T€XHOJIOTIUHUX OTepalliii 3a pi3HUX yYMOB €KCILTyaTallii;

- c(opMyIIbOBAaHO TEOPETUYHI OCHOBH BHOOPY Ta pO3paxyHKY 2-Iiana3oHHOI
tpaHcemicli YKTT3 nns moegnanHst QyHKIIH MexaHIYHOro oOpoOITKy IPYHTY Ta
aBTOTPAHCIIOPTHUX TEPEBE3CHb, 3 ypaxXyBaHHSAM YyMOB O€3IOPDXKS Ta TBEPIOTO
JIOPOKHBOTO TIOKPUTTSL.

[Tomanboro po3BUTKY HaOYyJIO:

- MOJICTIIOBaHHS B3a€MOJIil MHEBMATHYHOI IIMHU 3 OMOPHOIO MOBEPXHEIO0 Ha
OCHOBI EMITIPUYHMX 3JICKHOCTEH 13 mokazHukom TBepaocti rpyHty (CI) Ta WES-
METOOJIOT1I;

- OIlIHKAa BIUIMBY pPOOOTH KOJICHOTO Ta MPHUYIIHOTO TEXHOJOTTYHOIO
oOJaiHaHHS Ha TATOBO-IIBUAKICHI XapakTepucTHKU pyxy YKTT3;

- HayKoBl 3acaau (OpMyBaHHS TSATOBOTO MPUBOJY KOJICHUX MAIIWH HOBOTO
TUITY JJIs1 arpapHoi raisysi.

Boanowac cmij 3a3HauuTH, IO OKpPEMI pE3yJbTaTH MAalOTh IONEpeIHIN
XapakTep, OCKUIbKM IOBHA IEpeBIpKa MOJEICH y PpI3HUX yMOBaX eKCIUTyaTaiii
notpedye ONAaTKOBUX JOCHIKeHb. HaykoBa HOBH3HA MOJIATa€ y KOMILJIEKCHOMY
MOE€THAHHI METOJIB KOMIT'FOTEPHOTO MOJICITIOBAHHS, EMIIPUYHUX JaHUX Ta
TEOPETUYHUX PO3PAXYHKIB JIJISi OMTHMI3alli KOHCTPYKTHBHUX mapamerpiB YKTT3,
0 CTBOPIOE OCHOBY [UIsl MOJAJBIIMX HAYKOBUX JOCHIKEHb Ta MNPAKTUYHOTO
3aCTOCYBaHHA B arpapHiil TEXHILI.

IloBHOTAa BMKJIAJy HAYKOBHUX I10JIOKEHb B ONMYOJIIKOBAHUX Npansax. 3a
pe3yJibTaTaMu JAUCEPTAIliMHUX JOCHIPKeHb 3arajoM aBTOpoM omyOsikoBano 11
HayKOBUX IMpalp, 13 AKX 4 CTaTTl y NEPIOJUYHUX HAYKOBUX (PaXOBHX BHUAAHHSIX
VYkpainu, 1 pobora y 3aKOpIOHHOMY BHJAaHHI, B35ATO y4acTh y 6 HayKOBUX
KOH(epeHLIsIX 3 myOmkauiaMu Te3 aonoBiaei. OmyOsikoBaHi mpati y J0CTaTHbOMY
00cs31 OXOIUTIOITh PO3AUIM JUcepTallii, AOCUTh IMOBHO BiJOOpaXarOTh HAYKOBI
IOJIO)KEHHSI Ta pe3yibTaTH, L0 BHUHOCAThCS Ha 3axucT. Lllogo koxkHOi poOoTH,
Ommy0JIIKOBaHO1 y CIIBaBTOPCTBI, OKPEMO 3a3HAYCHHUI 0COOUCTHI BHECOK 3/100yBaya.

IMpakTuyHa niHHicTh po6oTH. [IpaKkTHUHE 3HAUCHHS OYIKYBaHUX PE3yJIbTATIB
JIOCTDKEHHSI  TMOJsIra€ y  CTBOPEHHI  HAYKOBO  OOIPYHTOBAHHUX  METOJUK
KOHCTPYKTUBHOTO CHHTE3y KOMIIOHOBKM, BHM3HAQUEHHS IapaMeTpiB Ta BUOOPY
XapaKTePUCTHK TATOBOIO MPHUBOJY YHIBEPCAIbHUX KOJIICHUX TATOBO-TPAHCIIOPTHUX
3aco6iB (YKTT3), opienToBaHuXx Ha cnenudiuyHi yMOBU arpapHoi ramrysi. OTpumani
pe3yiabTaTH  MOXYTb OyTHM BHUKOPUCTaHI JUIsl MIJBHUILEHHA €(EeKTUBHOCTI
npoekTyBanHs Ta ananrtamii YKTT3 10 BHUKOHaHHA IIMPOKOTO  CIEKTpa
TEXHOJIOTIYHUX 1 TPAHCHOPTHUX ONEpalliil Ha IPYHTOBUX Joporax i arpodoHax 3
p13HUMHU (PI3UKO-MEXaHIYHUMH BIACTUBOCTSIMU IPYHTY.

Po3po6ieHi METONUKH CHpUSITUMYTh OINTHUMI3AIll IMapaMeTpiB TPaHCMICI,
BUOOPY THUIIOPO3MIPIB KOJIC 1 IIMH, YJIOCKOHAJICHHIO €HEPTETUYHUX XapaKTEPUCTHUK
Ta 3a0€3MEeUEHHIO PalliOHAIIBHOTO BUKOPUCTAHHS MajiBa MpHU 30€peKeHHI BUCOKUX
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MOKA3HUKIB TATOBO-IIBUJKICHMX BIACTHUBOCTEH BKazaHuxX 3aco0iB. lle mo3Bose
3a0e3MeYNTH  TEXHOJOTIYHY YHIBEPCAJIbHICTh Ta EKOHOMIYHY JIOIUIBbHICTD
3acrocyBanHa YKTT3 B arponianpuemMcTBax.

[TpakTHyHa LIHHICTF OTPUMAHUX PE3YNBTATIB JTOCIIHKEHHS IMiITBEPAXKYEThCS
W TUM, 110 BOHU BOPOBAKYIOTHCSA Y paMKax JOCTIIHO-KOHCTPYKTOPCHKUX POOIT y
cripnpari 3 AT «YkpaBrodycripom» (M. JIbBiB) y 2021-2025 pp., 1110 CBITYUTH PO
iXHIO TIPUKJIQJIHY 3HAYYIIICTh Ta OPIEHTAII0 HAa pealibHI MOTPeOr MalMHOOYA1BHO1
ramysi.

AHaJi3 3MiCcTy JUcCepTalliifHOI pO0OTH.

¥ BeTyni 00rpyHTOBaHO aKTYaJIbHICTh OOPAHOI TEMHU JOCIIKEHHS, BU3HAYEHO
METy, 00’€KT, MpeaMeT Ta OCHOBHI 3aBAaHHs poOoTH. CHopMyIHOBAHO HAYKOBY
HOBHU3HY Ta MpPaKTHYHE 3HAYEHHS OTPUMAHUX PE3yNIbTaTiB, OKPECICHO OCOOMCTHUI
BHECOK 3700yBaua B iX jJocsrHeHHI. [lokazaHo B3a€MO3B’S30K TeMH pPOOOTH 3
JCpKaBHUMHU Ta Taly3eBUMH HAyKOBHUMH MIpOorpaMaMyd ¢ IUTaHaMH, HaBEJEHO
B1JIOMOCTI MpO anpoOarfito OCHOBHUX IMOJOXEHb JOCIIHKEHHS, MyOiKkalii aBTopa, a
TaKOX IOJIaHO XaPAKTEPUCTUKY CTPYKTYPH Ta OOCATIB JUCEPTALIitHOI poOOTH.

Y mnepmomy Ppo3aii MpPOBEIEHO aHali3 CTaHy Ta TEHJACHIINA PO3BUTKY
VHIBEpCAJIbHUX  KONICHUX  TAroBO-TpaHcnopTHuX 3aco0iB  (YKTT3) tumy
«ABTOTpaKk/YHIMOT» y CBITOBIA Ta BITYM3HSHINA MpakTulll. PoO3riasHyTO icTOpitO
CTAHOBJICHHS IIUX MAIIIMH, IXHE MiCIle cepejl aBTOMOOUIIB IMABUIIEHOT MPOX1THOCTI
Ta KOJICHUMH TPAaKTOpamH, BU3HAYEHO OCHOBHI c(hepu 3aCTOCYBAHHSI B arpapHOMY
BUPOOHHUIITBI Ta CyMIXHUX Tanmy3ax. [IpoananizoBaHO MiAXOAHW A0 MapaMeTPUYHOI
onTHUMI3allii CHJIOBOTO MPHUBOAY aBTOMOOUIIB 1 TPAaKTOPiB, PE3yJbTATH JTOCHIIKEHb
IPOLIECIB IXHBOTO PYXY Ta OIIHKH TATOBHX XapaKTEPHUCTHK. Y3araJibHEHO HAyKOBI
mpail MpOBIAHMX BYEHMX Yy Trady3l aBToMoOUIe- Ta TpakTopoOyayBaHHS
(Bononmnesuua J[.O., I'pyoenst M.I'., Kpaitnuka JI.B., Ilonpurana M.A., Kanpuenka
B.1., €stenka B.I"., IToropinoro C.II. Ta iH.).

Oxkpemy yBary ImpuAiJICHO aHaNI3y JOCHIIKEHb, TPUCBSIUYCHUX 0€3MOCepPEeaHBO
KoMrmoHyBaJibHUM cxeMaM YKTT3, a TakoX BHUKOPUCTAHHIO 1X y MaJKX
depmepcrkux rocnogapcTax. HaBeneHo ormsig HayKOBUX MyOumiKalliii, HOpMaTUBHUX
JOKYMEHTIB 1 CTaTHCTHUYHUX JaHHWX, IO XapakTepu3ylOTh CydacHI TEHACHII]
PO3BUTKY Ta 3aCTOCYBaHHS TaKMX MaIlTUH.

Ha ocHOBI mpoBeaeHoro aHamizy c(hOpMyJIbOBAHO IOCTAHOBKY MPOOIEMH,
OOIPYHTOBAHO aKTYyaJbHICTh JIOCIHIKEHHS, BU3HAYEHO METY Ta OCHOBHI 3aBJIaHHS
pobotu. BcraHoBieHo, 1110 MUTaHHS MapaMeTPUYHOTO CUHTE3Y CHUJIOBOTO MPUBOY Ta
IMITalifHOTO ~ MoOJeMtoBaHHs auHamikk pyxy YKTT3 'y TpancmopTtHux 1
TEXHOJIOTTUHUX PeXUMaXxX 3aIUIIAI0THCS HEIOCTATHBO JOCITIIKEHUMHU, 1110 BU3HAYMIIO
HaMpsM 1 CTPYKTYpPY MOAQIBIINX HAYKOBUX PO3BIJIOK.

Y apyromy po3aijii mpeacTaBieHO KOMIUIEKCHHH aHami3 chep 3acTOCyBaHHS
YHIBEPCAIbHUX  KOJICHO-TPAKTOPHUX  TexHojoriyHux  3aco0iB  (YKTT3),
XapakTepUCTHK yMOB iX pyXy Ta po3poOJieHO MaTeMaTWyHy MOJAENb iXHBOTO
MEepeMIllieHHs] Y MOE€IHAaHHI 3 BUKOHAHHSAM THUIIOBHX TEXHOJOTIYHUX 3aad. Takox
chopMoBaHO cTpyKTypy MozaentoBaHHsl quHamiku YKTT3 y cepenosunii MATLAB
Simulink.



Cucrematu3oBaHo jgani 1mofo BukopuctanHs YKTT3 y cinbcbkomy
rOCIONAapCTBl Ta JICIBHUITBI, KOMYHanbHIH cdepi, TipHUYIH TPOMHUCIOBOCTI,
€HEepreTHIll, Y AISUIBHOCTI CIIy>k0 HaJ3BUYATHUX CUTYalliil Ta pATYBAJIbHUX OIEpallii,
a TaKOX y BIMCBKOBIH cepi.

Po3pobnena matemarnuna wmogenb pyxy YKTT3 oxommoe aBOBUMIpHHIA
IPOCTIP 13 BpaxXyBaHHAM SIK TPAHCIIOPTHUX PEKUMIB, TaK 1 TEXHOJIOTTYHUX OIeparlii
0o0poOiTky 1pyHTy. Mogens YKTT3 mpeacraBieHa sK €KBiBaJeHTHA JWHAMIYHA
CUCTEMa 3 ypaxXyBaHHSM JOJaTKOBOTO HABAHTAKEHHS Ha 3YIMHUN MPUCTPIN Bix
HaBICHOTO a00 TPUYITHOTO TEXHOJIOTIYHOro oOsnagHaHHa. s ocCTaHHBOTO
3aCTOCOBaHI BIJMOBIJIHI MOJENI: €KBIBAJICHTHA MOJEIb OIHOBICHOTO IIpHYena
(HanpuKIIa KOICHOT CiBaJIKK) 200 MOJIENb C.-T. 3HAPSS 3 )KOPCTKUMHU METaJICBUMHU
KoJecaMu 0e3 CUCTEMH IiPECOPIOBAHHS.

VY mopen nepeadadeHo €PeKT yUIUIbHEHHS IPYHTY HpHU MPOXOKEHHI KOl
nepenuboi oci YKTT3 nHacTymHuMHM ocsiMU (33HBOIO BICCIO Tsrauya Ta OCSMHU
MPUYENHOro abo0 HaBICHOTO OOJNaJHAaHHA, Yy pa3l KHoro HasBHOCT1). Omip pyxy
IpyHTOOOpPOOHOr0 OOJIaTHAHHS BU3HAYAETHCS HA OCHOBI MOJIOXKEHb TEOpIii pi3aHHs
IPYHTY IUTYTOM, 1110 € HAHO1IBII €eHEPro3aTpaTHUM HOro MEXaHIYHUM 00pOOITKOM.

@Di3UKO-MEXaHIYHl XapaKTEpPUCTHKU IPYHTIB Ta B3aEMOJIs Kojieca 3
1e(pOpMOBAHOI0 OIMOPHOK IMOBEPXHEK oOmHucaHi Ha oOcHOBI Meroauku WES
(Waterways Experiment Station), mo 3a0e3nedye BHUIY aJI€KBAaTHICTb PO3PaXyHKY
MOPIBHSHO 3 ICHYIOUUMH METOAMKAMH OI[IHKH MPOX1THOCTI KOJICHUX MarmuH. OIiHKa
HECY4oil 3JaTHOCTI IPYHTY Ta ONOPY PYXy 3IIMCHIOETHCS 4Yepe3 KOHYCHHH 1HJIEKC
(CI), sixuii n1ae KOMIUIEKCHY OIIIHKY BEPTHKAJIBHOI AedopMallii Ta TOPU30HTAIBHOTO
3CYBY IPYHTY IIPH B3aeMOJIIi 3 KojiecoM 3aco0y. /s omeparuBHoi oniaku Cl rpyHTY
BUKOPHUCTOBYIOTHCA CIELIAIBHO a1alTOBAHI IEHETPOMETPH.

Crpykrypa wmognemoBanHs guHamiku YKTT3 peanizoana B MATLAB
Simulink 13 BukopuctanHsM rpapiyHux OJIOKIB CTaHAAPTHOI O10J10TEKH, KOXKEH 3
AKUX BIJIMOBIIAE 32 KOHKPETHY (DYHKIIIO y paMKax 3aJaHOr0 aJIfTOPUTMY JUHAMIKH
Ta TEXHOJIOTIYHUX OIeparii.

Tpertiii po3aia npucBsiueHO po3poOIl Ta peaizailii METOIUKHA BU3HAYCHHS
0a30BHX MapaMmeTpiB CHUJIOBOTO MPHBOJIY YHIBEPCATHHOTO KOJICHO-TPAKTOPHOTO
texHosoriuHoro 3acody (YKTT3). Meronuka mpencraBieHa Yy  BUIIISIL
[IECTUCTYNEHEBOI MPOLEAYPH, WLIO JO03BOJSE KOMIUIEKCHO BH3HAYaTH OCHOBHI
TEXHIYHI TapaMeTpyd TNPUBOAY 3 YpaxyBaHHSAM EKCIUTyaTalliiHUX BUMOT 1
TEXHOJIOTIYHUX PEKUMIB.

[lepmmit eram mpomeaypu Tmiepembadae 3aBIaHHA  Maco-TabapUTHHUX
xapaktepucTuk MpoektoBaHoro YKTT3 Tta Bu3zHaueHHd yMOB #oro pyxy Yy
TPAHCIIOPTHOMY Ta TEXHOJIOTIYHOMY pEXHUMax. BpaxoBYIOThbCS eKCIUTyaTalliitHa
Maca, po3MoJIJT HABAHTAXKEHHSI MIXK OCSIMH, YMOBH PYXy Ha PI3HHUX THUIAaX MMOBEPXOHb
Ta TEXHOJIOTIYHUX Omeparliil, 1mo 3ade3neuye 0aszy uisl MOJaNbIINX PO3PAXYHKIB.

Jpyruii eran BKJIIO4a€e BHUOIp TUIOPO3MIPY AaBTOMOOUIBHUX IIHH 13
MPOTEKTOPOM ITIABUIIEHOT MTPOXITHOCTI Ta BU3HAUCHHS IXHIX 1HJEKCIB JIOIYCTUMOTO
HABAHTAXKEHHS 1 IIBUIKOCTI BIAMOBIAHO 10 XapaKTEPUCTUK JBUTYHA Ta Cy4YaCHHX
€KOJIOTIYHMX BHUMOT B YKpaiHi IS TEXHOJOTIYHOro 3aco0y 3arajibHOro
npusHaueHHA. [lapanensHO MPOBOAUTHCA OLIHKA MOTEHUIWHOT CHJIM 3YEIUICHHS HOTO



IIMH 13 THIIOBUMH arpoOoHaMu, 30KpeMa BpaxoBY€eTbCs TBEPAICTh IPYHTY, BOJIOTICTh
Ta 0COOJIMBOCTI BECHSIHO-TIOJILOBUX POOIT, 1110 T03BOJISIE MPOTHO3YBATH €(PEKTUBHICTD
PYXy B YMOBax peajgbHOTO TOJIA.

Ha TpeTrbomy ertari Ha OCHOBI 3aJjaHOi €KCIUTyaTaliifHOT Macu Ta mapaMeTpiB
JBUTYHA 3/IIACHIOETHCS PO3PAXyHOK HEOOX1THOTO CYMapHOTO MepeIaBajIbHOrO YUCIa
TpaHCMICii 32 YMOBH 3a0€3IeUeHHs TATOBOr0 3yCHJUIS Ha raky 3aco0y, BIAMOBIIHO 10
pexkoMenanii npod. IMoropinoro C.II. moao Tunoposmipuoro psanxy ME3/YKTT3.
[Ipu 1bOMy BpaxoOBY€ThCS YacTKa TATH, IO MepeAaeTbcsi Ha poOOYMil opral, y
Jiara3oHi MBUIKOCTI 7—12 KM/TOJ, 110 € XapaKTePHUM JJIsSI TEXHOJOTTYHUX OTeparlii
00pOOITKY IPYHTY.

UerBepTuil eram mnepegdadae MEpeBIpKY Ta KOPUTYBaHHS PO3PaXOBAHOTO
CyMapHOTO TEepeaaBajbHOIO0 4YHCIa TPAHCMICIL 3a JOMOMOTOK IMITAIIMHOTO
MogaemtoBanHsa pyxy YKTT3 y cepepoBunii MATLAB Simulink. MoaentoBanns
JI03BOJIsSI€E BpaxyBaTy MOTEHI[IHHE MPOOYyKcoBYyBaHHS mKH 10 15-20% Ta 3a0e3neuye
ONTHUMI3allll0 MEepeJaBabHUX YHUCEN JJs pealbHUX YMOB pPyXy Ha IPYHTOBHUX 1
ac(hanbTOOETOHHUX MMOBEPXHSX.

Ha m’aromy ertami BH3HAYaeThCsl MEpENaBaJbHE YHCIJIO TOJIOBHOI Iepeaadl 3
ypaxyBaHHSAM MaKCHMaJbHOI IMIBUAKOCTI pyXy Ha J0po3i | kareropii Ta 1HAEKCY
JOIyCTUMOI IIBUJIKOCTI OOpaHUX HIMH 13 BCIOJUXIAHUM IpoTekTopoM. Ilpu npomy
OpuiiMaeThCsl JOMYIIEHHS MPsAMUX Mepeaad y 0a30Biil Ta po3gaBaibHIM KOpoOKax
nepenad s 3a0e3leyeHHs MaKCUMajbHOI €(QEeKTUBHOCTI CHJIOBOTO MPUBOAY
YKTTS.

[ocTuit eran nepeadavae po3paxyHoK JOOYTKY NepenaBaibHUX yucen 1-i abo
2-1 Ta IOHIXKYIOUO1 TIepead KOpoOKH, 13 BpaXyBaHHIM aHANI3y ICHYIOUHX MOJENeH
arperaTiB Ta iXHIX EKCIUTyaTallHMX XapakTepucTuk. Lle a03Bosisie BU3HAUUTH
ONTUMAaJIbHI 3HAYEHHS TNepeAaBalibHUX YHCEN, 10 3a0e3MeuyroTh BIAMNOBIIHICTD
CHJIOBOTO TPHUBOXY TMPOEKTHHUM BHUMOTaM IIOJAO0 TATOBUX XapaKTEPHUCTHUK,
IIBUJKICHUX PEXHUMIB Ta €pEKTUBHOCTI BUKOpHUCTAaHHS eHeprii aBuryna YKTT3.

HaBenieHO KOHKpPETHI pe3ysbTaTH PO3PaxyHKIB 1 peKOMEHJalli o0 BUOOpY
TUIIOPO3MIPY IIMH Ta MepeAaBajJbHUX YHCEN TOJOBHOI mepenadl KOpPOOKH JyIs
YKTT3 TYP BT 04, sxi npuitHati no peanizamii BAT «YkpaBToOycrnpomy.
BuxopucTtanss 3anpornoHoBaHOi METOJUKHU J103BOJISIE 3a0€3M€YUTH BUCOKUN PIBEHb
BIMOBIAHOCTI cwioBoro mnpuBony YKTT3 TexHiuHMM, eKCIUTyaTalliiHUM Ta
TEXHOJIOTIYHUM BHMOTaM, MiJABUIIUTH €(EKTUBHICTh HOTO POOOTH Y PI3HUX yMOBaxX
eKCIUTyaTarlii Ta MIHIMI3yBaTh BTpPAaTU C€HEPrii MpW BUKOHAHHI TPAHCIOPTHHX 1
TEXHOJIOTTYHUX OTICpaIlii.

Y 4yerBepTOMY pO31iji MpeACTaBICHI E€KCHEPUMEHTAIbHI JOCTIKEHHS Ta
IPOBE/ICHa OLlIHKA aJeKBATHOCTI TEOPETUUHUX MOJEIIEeH, pO3pO0IeHUX Yy MONEPeaHIX
pO3ILIax.

MeTtonuka TIOJILOBUX E€KCIEPUMEHTIB BKIIOYajla BHU3HA4YeHHS (Di3UKO-
MEXaHIYHUX BJIACTUBOCTEH IPYHTY BUIPOOYBANbHOI JUISTHKU, OL[IHKY MaKCUMalbHOL
TsaroBoi cui YKTT3 Ta KOHTpoJsib (PaKTUUHOTO PyXy 3a MapameTpaMH IIBUAKOCTI,
NUISIXY Ta IPOOYKCOBYBaHHSI KOJTIC.

Jlns BU3HAYEHHS TBEPAOCTI IPYHTY BUKOPUCTOBYBABCS I’ €30€IEKTPUUHUI
tBepaomip JIAH-M PRO i3 uudpoBum iHTepdeiicoM Ta 3amucoM pe3ynbTaTiB Ha



HOYTOYK. KOHyCHUIT HAKOHEUHHK TBEpJOMipa BIANOBIJaB HOPMATUBHUM BHMOTaM, a
o0YHCITIOBAIbHUN OJIOK TEeHEeTpoMeTpa OyB CKOperoBaHuil /i ¢ikcaiii KOHYCHOTO
iagexcy Cl, sikuii BUKOPUCTOBYETHCS SIK KOMIUIEKCHUHN MMOKAa3HUK TBEPIOCTI IPYHTY
IpU B3a€MOAIl 3 KOJecaMH Ha TIPYHTOBUX Ta MilIaHUX MoBepxHIX. Kpim Toro,
BUKOPHUCTOBYBAJIMCS JOJATKOBI €MITIpHYHI 3aleXHOCTi 3riiHo 3 WES-meroankoro
JUTSL OLIHKU HECYYO1 37aTHOCTI IPYHTY.

JI71s1 OIIHKA MaKCUMAaJIbHOTO TSTOBOTO 3yCHJIJISL KOJIICHOT MAIlIMHU HA TPYHTI 13
3ajanuM 3HadeHHIM Cl 3actocoByBaBcst nuHamometp JITY-2-2-Y2, skuit n1o3Bosse
BumiptoBatu 3ycuiuis g0 20 kH 13 Tounictio g0 200 H. ®ikcaris dakTHIHOT
IIBUJIKOCTI, TPOMICHOTO NUIAXY Ta KUIBKOCTI 00EPTIB BeIyUuX KOJIC 3/1HCHIOBAJIACh
3a  JOMOMOrol  MeTpojioriuHo  moBipeHoro kommuiekcy bBBK  Bigm  BAT
«YkpaBToOycripom», 110 BHKOpPUCTOBYE edekT Jlommiepa BiAHOCHO OMOPHOI
noBepxHi (O€3KOHTAaKTHE TM’sIiTe KoJyieco). [l miABUIEHHS JOCTOBIPHOCTI
pe3yJIbTaTIB JOCIIIHI MapaMeTpH A0JIaTKOBO KOHTpoJiroBanucst GPS-HaBiraTopom.

3acToCyBaHHA 3a3HAYEHOIO KOMIUIEKCY €KCHEPUMEHTAIbHUX BUMIPIOBaHb
N03BOJIsIE  3a0€3MEeUYUTH TOYHY  OILIHKY  BIANOBIAHOCTI  (PI3MKO-MEXaHIUHUX
XapaKTEpPUCTHK IPYHTY peasibHUM ymoBaM pyxy YKTT3 ta mpoBectu 00’€KTHBHY
BAIIAIII0O MaTeMAaTUYHUX MOJENeH, po3po0JIeHHX Yy TOMNEpeAHiX po3/aiaax
ycepTartii.

Y m’atomy po3aiji  TPOBEACHO OIIHKY €KOHOMIYHOI e(EeKTHBHOCTI
Bukopuctanus YKTT3 TVYP BT-04 «ABTOTpak» TMpud BHUKOHAHHI 0a30BHUX
TEXHOJIOTIYHUX OTepaIliid y ClIbChbKOMY TOCIIOAPCTBI 3 BiJIMOBITHUM TEXHOJOTTYHUM
oOnagHaHHsAM. J0AaTKOBO PO3TJISHYTO MOKIIMBICTh BUKOPHCTAHHS JIOCIIIHOTO
3aco0y ISl TPAHCTIOPTHUX OTEPAIIiii.

Yepes BoeHHI il Ta He3aBepiueHi podotu y BAT «YkpaBroOycnpom» 111010
BUrOTOBJIEHHA gociiaHoro 3pazka YKTT3 TYP BT-04 s nepeBipku aieKBaTHOCTI
ONpaIbOBaHOI METOAMKH IMITAIIHHOTO MOJIEITIOBAHHSA PYXy Ta BU3HAUCHHS Kiacy
TATH OyJIM BUKOPUCTAaH1 HAsBHI aHAJIOTH. J{0 eKCIEepUMEHTAIbHOT OL[IHKU 3aTyYaJIuCs
BIMiCbKOBI Oarri — jerki ynaapHi aBromoOutt TYP KB-02 «Mawmait» 3 nu3enbHUM
IBUTYHOM mOTykHIicTIo 110 k.c. 1 mmHamu 235/80R16 13 BCHOAMXITHUM
MIPOTEKTOPOM, a TaKoK KoJiicHui Tpaktop Mahindra Feng Shou FS244 13 knacom
aru 0,5.

3a pesyabTaTaMu JOCITIKEHb OYJI0 BCTAHOBJICHO, IO CHJIa TSATH HA TaKky s
TpakTopa Mahindra nepeBuirye 3aneknapoBany Ha 8%, a st TYP KB-02 «Mamaii»
— BigcTae Ha 6% MOPIBHSAHO 3 OTPUMAaHUMHM 3HAYCHHSIMH IMITAIlIHHOTO MOICITFOBAHHS
y MATLAB Simulink npu 3amanomy 3HauenHi TBeprocti IpyHty CI. Taki
pe3yibTaTH CBiMYaTh MPO JOCTATHIO aJE€KBATHICTH OIPAIbOBAHOTO AJITOPUTMY
iMmitauiitHoro moxemoBaHHs pyxy YKTT3. HeBenuki BIIXWIICHHS MOSICHIOIOTHCS
KonuBaHHsIMU 3HadeHb CI Ha BuUnpoOyBanbHIA IUIsHIN (Y KOMII'IOTEPHY MOJIEIb
BBOJMJIOCA YCEPEJHEH1 3HA4YEHHs) Ta MEBHUMHU BIJIMIHHOCTAMH XapaKTEPUCTHUK
JIBUTYHIB.

JlomaTkoBO sl MATBEPAKEHHS aJeKBAaTHOCTI KOMIT IOTEPHOTO MOJICTIOBAHHS
Oynu BiITBOpeHI yMOBH ekcnepuMeHTalbHOi omiHku YKTT3/ME3-330 na maci
KpA3 6233, nposeneni a.1.H. [loropismum C.II. Pesynbratu mopiBHSHHS TOKa3aiu
PO30KHOCTI MK EKCIEPUMEHTAIbHUMH Ta IMITAIHHUMU JaHUMH B MEXKax



JOMyCTUMHUX 3HAY€Hb, 10 MIATBEPIKYE HAMIMHICTH PO3POOIECHOTO ajIropuTMy Ta
MOXJIUBICTh HOTO BHUKOPHUCTAHHS JJIsS OIlIHKM TSATOBHX XapaKTEPUCTHUK Ta
eKOHOMIYHO1 epekTrBHOCTI MpoekToBaHuXx YKTT3.

3acToCyBaHHA OMHUCAHOI METOJWMKH JO3BOJSE HE JIMIIE TEPeBIpATH
aJICKBaTHICTh KOMIT IOTEPHOTO MOJCIIOBaHHs, aje W MpuiiMaTH OOTPyHTOBaHI
pIIIEHHs] 100 BUOOPY TEXHIYHMX IapaMeTpiB Ta EKCIUTyaTalliiHOi JOIIBLHOCTI
YKTT3, mo cupusie miaBuiieHHI0 eeKTUBHOCTI CUTbCHKOTOCTIOIAPCHKUX OMepalii i
CKOPOYEHHIO BUTPAT HA MPUI0AHHS JOJIATKOBOI TEXHIKH.

JomaTtkm 10 JaucepTariiHoi poOOTH MICTATh 1HQOpMaIlio Mmoa0 0a30BUX
nmapaMeTpiB  YHIBEpCAJbHMX  TSITOBO-TPAHCIIOPTHUX  3aco0iB,  TEXHIYHUX
XapaKTEpPUCTUK arperatriB  CHJIOBOTO TNPHUBOMY, ONUCY Ta EKCIUTyaTaliiiHuX
moxuBocted YKTT3 TYP BT-04 «ABTOTpak», akTh BIPOBAHKEHHS PE3yJIbTATIB
JOCIIKEHb, a TAKOX CHUCOK MmyOmikauiid 3100yBada. BUKnaneHHs LMX NaHHUX Y
OCHOBHOMY TEKCTI aucepTaiii Oyso O OOTSKIMBUM i ii 3MICTy, IPOTE BOHHU
3a0e3MeuyroTh JOJATKOBY J0Ka30By 0a3y Ta M03BOJIAIOTH JETATLHO O3HAHOMHTHCSA 3
TEXHIYHUMH, CKCIUTyaTallliHUMH Ta HAyKOBHUMH  acCleKTaMHd IPOBEIACHOTO
JOCITIKEHHS.

Marepianu po3auiiB JucepTaliii moJaaHo Yy JIOTIYHINA MOCII1IOBHOCTI BIIMOBIAHO
10 ¢(hOpMyJIbOBAHUX 3a/1a4 JIOCIHIJKECHb.

IneHTHYHICTH 3MicTy aHOTaNii TA OCHOBHHMX IO0JIOJKEHb AucepTanii. 3micT
aHOTAIlll YKpAaTHCHKOIO Ta aHTJIMCHKOI MOBAaMHM BIJOOpa’kae 3MICT JMCEpTaIlii Ta B
JIOCTaTHHOMY 00CS31 BUCBITIIIOE i OCHOBH1 PE3yJIbTaTH T4 BUCHOBKH.

BincyTHicTh mopymeHbp akajaeMiuHOI 100po4YecHOCTi. 3a pe3yJbTaTamu
aHai3y aucepTalliitHoi poOoTH Ta myOsiKailiil aBTopa 03HAK aKaJeMIYHOTrO TUiariaTy
HE BUABJICHO. Y TEKCTI auceprailii 3400yBaueM HaBEICHO MOCHJIAHHS HAa HAyKOBI
myOJTiKalli K BJIACHI, TaK 1 1HIIKUX aBTOpPiB. EnemenTiB anbcudikarii, padpukarii
Ta 3aM03UYEHb (PPArMEHTIB TEKCTY, HAYKOBUX PE3yJIbTaTiB B poOOTI He BUsBJIEHO. Lle
A€ MOXJIMBICTb 3pOOMTH BHUCHOBOK MPO BIJICYTHICTh MOPYIIEHb aKaJAeMIYHOI
100pOYECHOCTI B AUCEPTaLIiHII poOOTI.

3ayBa:KeHHsI Ta PONO3UIII 10 AUCePTALiHHOI pOOOTH.

o ecmyny ma anomauit.

1. Hapomnorocnomapcbka mpoOiieMa BUKIIAJIEHA HEJOCTATHBO YITKO. SIKIIO
aBTOpP MaB Ha yBa3i, [0 «BUPOOHUIITBO KOJIICHOT aBTOTEXHIKH TAKOTO TUITY B YKpaiHi
BIJICYTHE», II€ HE TMOBHICTIO BijoOpaxkae cyTh mnpobOiemu. HeoOxigHO BKazatu
MPUYMHA BUHUKHCHHS IN€l MPOOJIEMH Ta MOXIIMBI HACTIIKH il HEBHPIIICHHS JIJIs
HaIIOHAIBHOTO TOCIIOIaPCTBA.

2. HaykoBo-TexHiuHa mpoOsiema He BuzHadeHa. [1oTpiOHO Oyi0 KOHKpPETHO
BU3HAUYUTU MPOOJEeMy, pPO3B’A3aHHS SKOI HEMOXJIMBE O€3 BIAMNOBIAHOTO HAYKOBOIO
CynpoBOAY. AKTYaJbHICTh JOCIIKEHHS MOJIATAaE came y po3poOIl HAyKOBUX OCHOB
TaKOTO CYIPOBOZY.

3. Meta npochimxeHHs chopMysibOBaHA HEKOPEKTHO. MeTa MOBMHHA 4YiTKO
B1JI0Opa)kaTu KIHUEBUM pe3yJibTaT AOCIIIKEHHS, OYTU OJTHO3HAYHO 3pO3YyMIJIOI0 Ta
BKJIIOYATH: IO cCaMe€ JAOCHIDKYETbCA; JUIsl 4YOTO MPOBOAMTHCS JIOCHIIKEHHS,
OUIKYyBaHy HayKOBO-TIPaKTUYHY KOPHUCTb BiJl OTPUMaHHUX PE3yJIbTaTiB; METOIU Ta
MIIXO0/IU, TKUMH TUIAHYETHCS TOCATTH 3aIJIAaHOBAHOTO PE3YJIbTaTYy.



4. O0’€KT HNOCHIIKEHHS BHU3HAUYEHO HEKOPEKTHO. OO0’€KTOM CIijJi BBa)KaTh
MpoLec, SIKUH MOPOIKY€e MpobieMy 1 oOpaHuii yisi BUBYEHHS. Byab-skuii mporec y
[OMY KOHTEKCTI PO3TJISIIAE€THCS K CYKYNHICTh MOCTIIOBHUX 1M, CIPSIMOBAaHUX Ha
JOCATHEHHS TIEBHOTO PE3yJIbTaTYy.

5. HaykoBa rimore3a y po0oTi BimcyTHs. JIJIs 3aBEpIIEHOCTI MOCHIIKCHHS
HEOOX1THO YITKO C(pOPMYJIIOBATHU TIIOTE3Y, KA OOTPYHTOBYE OUIKYBaHHI HAyKOBHM
pe3yJIbTaT 1 MiJIsIrae MmepeBipIll y mporeci J0CIiHKEHHS.

6. AHortamii 3a 3MicTOM c(oOpMOBaHI HE JIOCTAaTHbO NpPaBUILHO. BoHU He
MOBHHHI MICTUTH JEKJapallilo TOro, mo 3poOJIeHO B JucepTarlii. AHoTallis Mae
CTHUCJIO BUKJIAJIaTU: OCHOBHI 1JIei Ta pe3ysbTaTH JOCHIPKEHHS;, HAYyKOBY HOBHM3HY Ta
paKTUYHE 3HAYCHHS.

/o nepuiozo po3oiny 3ayearxcenv He Mae.

o opyzozo po3oiny.

7. IlyukT 2.1 mpucBsYeHUH aHami3y 1 3a 3MICTOM HE Mae 0e3MocepeaHbOro
BIIHOIIEHHS! O TEOPETUYHOrO PO3JLIY ¥ JIOTIYHO BUTJISAAAB OW OLIbII JOPEYHHM Y
MEPIIOMY PO3ALIL POOOTH, KM Ma€ OTJsA0BO-aHANITUYHUI xapakTep. Lle moTpelye
YTOUHEHHS CTPYKTYPU 1 y3roJKEHHS 3MICTY PO3ALIIB MK COOOIO.

8. Cxema, mpezcTaBieHa Ha puc. 2.1, € HeJJOCTaTHBO MOBHOIO Ta KOPEKTHOIO.
SIKIIO pO3rsAaT pyX CUCTEMH «MAIIMHA — MIPUYIIl — C.-T. 3HapAsS» B IPOCTOPI1, TO
Taka CUCTeMa Moke MaTu 18 1 OiibIle CTyNEHIB BIILHOCTI (IIOHAWMEHINE 1o 6 s
KO’KHOI CKJIaZIOBOI HaBEJEHOro arperaTy). BogHodac y cxemi HaBeAEHO JIMILE OJHA
CTYMiHb BUIBHOCTI CHCTEMH, 10 € CHPOIICHHSIM 0e3 TOSICHEHHS MOro
oOrpyHTOBaHOCTI. TakoXk BIJCYTHE BU3HAYEHHS CaMOi KOOPJIWHATH, BITHOCHO SIKOi
OMUCYETHCS PyX CHCTEMHU «MalllMHA — MPHUYIll — C.-T. 3HapsAJsa» B IMPOCTOpi, a
cUCTeMa KOOpJMHAT Ha PUCYHKY B3aralil He HaBeJleHa. L{e yckinaiHIoe 1HTepIpeTalio
CXeMH Ha puc. 2.1.

9. Ha cxemi BiiCyTHI OCHOBHI CHJIH, SIK1 JIFOTh HA CUCTEMY «MAaIlIMHA — MPUYII
— C.-T. 3HApSAIAS». CWIM Bard CKJIQIOBUX CHUCTEMHU, CHIU OIOPY pyXy, TATOBE
3yCWJUISA, BEPTUKAIBHI peakilii onopHoi noBepxHi. Kpim Toro, cuia FXx, 1110 moka3aHa
Ha puc. 2.1, He Mae YITKO MO3HAYEHO! TOUKHU MpuKjiIaaaHHA. lle 3HayHO 3HMKYE
1H(OOPMATUBHICTD CXEMU Ta YCKIIAIHIOE PO3YMIHHS JOCIIKYBAaHUX MPOIIECIB.

10. fkmo a1 onmuMcy KOHTAaKTHOI B3a€MOJIIi ITMHU 3 OMOPHOKO ITOBEPXHEHO
(rpyaTom abo moporor) Ha puc. 2.1 BUKOPUCTOBYETbCS «MOJenb ['epria», To B
NOJANbIIOMY aHaji3l po3ALTy MOBUHHI OyTH BpaxoBaHI MapaMeTpu MPYKHO-
JUCUNIATUBHUX BJIACTUBOCTEH LILOIO KOHTAKTy. Y poOOTI Taki mapaMeTpH BIJICYTHI,
10 pOOUTH OMUC HETTOBHUM.

11. V npyromy po3aini poOOTH HaBEACHO HU3KY AU(EpEHIIaTbHUX PIBHSHbD,
0, HNMOBIPHO, ONUCYIOTH JOCHIKYBaHUM mpouec. BomHowac pesynbTaTh ix
PO3B’si3aHHS 'y po3AuTi BiacyTHi. CaMe 111 pe3yibTaTd Majau O MICTUTH BHU3HAYallbHI
3aKOHOMIPHOCTI PyXY JOCIIXKYBaHOI CUCTEMHU, CTAHOBUTH MPEIMET JOCIIPKSHHS Ta
dbopMyBaTH eIeMEHT HAyKOBOI HOBHU3HU POOOTH.

12. BUCHOBKM J0 Jpyroro po3AlUly MalwTh BIIOOpaxkaTH pe3yJbTaTH
TeOpeTUYHOTO MojemoBanHsa pyxy YKTT3, sk me 3amexinapoBaHo B Ha3Bi1 PO3ALTY.
HartomicTs HaBeneHi y NMyHKTI 2.4 BHUCHOBKM MarOTh aHOTALIWHUN XapakTep 1 HeE
MICTATh aHaJi3y OTPUMAHHUX PE3yJIbTaTIB TEOPETUUHUX JOCIIIKEHb.
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Jlo mpemwvozo po3oiny.

13. V myskTi 3.1 mogaHo oryisi Teopii TpakTopa i aBTOMOO1JIA, MPOTE BUKIIAM
Mae€ 37e01IBIIOro XapakTep cy0 €KTUBHUX MIPKYBaHb aBTOpa IIOAO0 ONTHUMAIbHOCTI
napameTpiB. HaBenene (axkTuuHo He BioOpakae BIACHUX TEOPETHYHHUX 3100YTKIB
3m00yBava, sAKi JOTIYHO Maiu 0 OyTH MpeACTaBieHI y ApyroMy posniii podotu. Lle
3HIKYE YITKICTh CTPYKTYPHOI JIOT1KM Ta HAYKOBOI HOBU3HU BUKIIATY.

14. JlocmimkeHHs TAroBO-34inmHMX BiaactuBocTeld (myukt 3.2). IIpeacraBieni
pe3yJIbTaTH MaloTh MEBHI PO30DKHOCTI 13 3arajbHOBIJIOMHMH TOJIOKEHHSIMHU Teopii
TpakTopa Ta aBTOMOOUISA. 30Kpema, 3arajbHOBIJOMO, 10 MaKCHUMAaJIbHE TSTOBE
3YCUJUISL TPaKTOpa JOCITAa€ThCA MPU MEBHOMY piBHI OyKCyBaHHsS Horo pymniB. s
TPaJAMULIIMHUX C.-T. TPAKTOPIB, SIK MPABUIIO, IIEH PIBEHb MEPEBUIILYE MEXKI, MPU SIKUX
MOYMHAETHCS HEMIPUUHIATHE PyHHYBaHHS IPYHTOBOTO cepenoBuina. Came TOMy ISt
YKTT3 mae Oyt BU3HAuYE€HUN KOMIPOMICHHMI piBEHb OYKCYBaHHs, IO 3a0e3reuye
JOCTATHE 3YEIUIEHHS 3 MOBEPXHEI0 1 BOJAHOYAC MIHIMI3Y€ pyHHYBaHHS IPYHTY. Y
po0OTI K 1A mpobiaemMa 3aIUIIUIacs 1032 YBarok, M0 CTaBUTh M1l CYMHIB IIOBHOTY
Ta IPABOMOYHICTh HABEJIEHOTO apaMETPUYHOTO CUHTE3Y TPAHCMICII.

15. Tlomanmii rpadik Ha puc. 3.5 3 BUOOpPY NepeaaBajbHOIO Jiana3oHy
BUIJISIAA€ HE3PO3YMUIMM, BIJICYTHI MOSICHEHHS, IO caMe 1 sIK HAa HbOMY BUOUPAETHCS.
[Ticns pucyHky Opakye aHami3y, BIICYTHIN po3riia Gpi3UUHOT CYTHOCTI MPOIIECIB, SIKI
el rpadik MaB OU UTFOCTPYBATH.

16. Pexkomenpariii, HaBedeHl y MyHKTI 3.3, HE MarOTh JOCTaTHBO YITKO
BUPAXEHOI MPAKTUYHOI CKJIaJ0BOi. SIKIIO BOHM AIMCHO OpieHTOBaHI Ha (epmepiB
MaJIUX TOCHOJAPCTB (K 3a3HAYaJoCs y BCTYIIl), TO 3aJMILAETHCS HE3PO3YMUIHM,
HACKUIBKH pEaJbHOI € KOHCTPYKTHBHAa MOMIIUBICTH BHOOPY PI3HUX IIUH JIS
YKTT3. [Jo Toro % y MpakTUYHUX yMOBax Ha poOOTy 3aco0y CyTTEBO BILIMBAIOTH
OajlacTyBaHHS, TUIl IPYHTY (arpoQoH), TSATOBe HABAaHTA)XXEHHS Ta HOro Xapakrep,
TUCK y IIMHAX KOJIC TOMmIO. Y KOXXKHOMY BHIIAJKy ONTHUMAallbHA IIBHIKICTH PYXY
YKTT3 Oyzae pizHoto. Y MOJaHUX PEKOMEHAIISX BKa3aHi aCMEKTH HE BiOOpakeH,
10 3HIKYE 1X TPUKIIAIHY I[IHHICTb.

17. BUCHOBKM A0 TpPEeTbOrO0 PO3AULYy MAalOTh MEPEBAXXHO AaHOTALIMHUN
XapakTep. Y HUX BIACYTHIA aHaji3 OTPUMaHUX pE3yJabTaTiB 1 HE B1IOOpa)XKeHO
PAKTUYHY KOPUCTh BiJ HAYKOBOI HOBH3HU JOCHIKEHb. Lle poOuTh mijcyMKu
pPO3IUTy HEINOCTAaTHHO 1H(MOPMATUBHMMH Ta HEYITKO TOB’SI3aHUMH 3 3asBICHUMH
3aBJIaHHSMU.

Jlo uemeepmozo po3oiny.

18. ¥V pobGoti BimcyTHi uUiTkOo chOpMyJbOBaHUN TuTaH (TIporpama)
EKCIIEPUMEHTAJIbHUX JOCTIIKEHb, 110 YCKJIAIHIOE PO3YyMIHHS iX METH, 3aBJaHb Ta
pouii y Bepudikaiii TeopeTuuyHux mojenei. Lle cTBoproe BpakeHHs! pparMeHTapHOCTI
€KCIIEpUMEHTAJIbHOT YACTUHU Ta 3HIKYE 11 METOJIMYHY 3aBEPIICHICTb.

19. ITogana MeTouKa OLIIHKK aJICKBATHOCT1 TEOPETUUHUX JIOCITIHKEHBb € HAJITO
cripoiieHoro. Bona He 3a0e3nedye MOBHOI KiIbKICHO-SIKICHOI OINIHKM 301KHOCTI
TEOPETUYHUX 1 EKCIEPUMEHTAIbHUX PEe3yJIbTaTiB, 30KpEMa y YacTHUHI CTaTUYHUX
nepeBipok. ILle oOMexye MOXJIIMBICTD POOWTH y3arajibHEHI BHCHOBKHM IIIOJIO
JIOCTOBIPHOCTI 3alPOTNIOHOBAHUX MOJIETIEH.
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20. Y pobOTI MPOCTEXKY€ETHCSA HEUITKICTD Y TPAKTYBaHHI MOHATH HOMIHAIBHOTO
Ta MaKCUMaJbHOIO TSATOBOIO 3yCHJUIS, IIO BHUKJIUKAE IUIyTAHUHY y PE3YyJIbTATAX.
Hes’sscoBanum 3anuinaetbest piBeHb OykcyBanHs konic YKTT3, axuit Bu3Hauae Mexy
pealli3oBaHOl TOTUYHOI CHIIK TArW. BicyTHIN aHami3 peryiasTOpHOi XapaKTepuCTUKH
JIBUTYHA, sKa (QOpMye TATIOBY XapaKTepUCTUKY 3aco0y. He HaBemeHO Takox
NOTEHIIIITHY TITOBY XapaKTEPUCTHUKY, HEOOXIJHY JUIsi BU3HAYEHHS ONTHUMAJIBHOTO
Jliana3oHy HaBaHTaXXEeHb 3a KpUTepieM MakcuMmaibHoro Tsiroporo KKJ/I.

[TepeniueHi HEMOMIKK CBIIYATh MPO CYTTEBI CIPOIIEHHS B JOCIIKCHHSX, 1110
3HUKYE PIBEHb OOIPYHTOBAHOCTI OJIEP)KaHUX PE3YJIbTATIB 1 YCKIIAIHIOE iX MIPAKTHYHE
3aCTOCYBaHHS.

o n’amozo po3oiny.

21. Y po3gun gucepTamiiHoi poOOTH aBTOp JEKIApye€ 3acTOCYBaHHS
«CTaHJIaPTHOI METOJIMKU €KOHOMIYHOI OLIIHKWY», IPOTE BiJICYTHI MOCUJIaHHS HA YMHHI
HOpMaTuBHI JokyMeHTH, 30kpeMa JICTY 4397:2005 «Merogu €eKOHOMIYHOTO
OLIIHIOBAHHS TEXHIKM Ha eTani BUNPOOOBYBaHHs». Lle ycKiiagHIO€ BIATBOPIOBAHICTD
Ta Bepu(IKaLi0 OTPUMAHUX PE3YJIbTATIB.

22. Bu3HaueHHS MUTOMUX EKCIUTyaTallliHUX BUTPAT 3A1IMCHIOETHCS TIEPEBAXKHO
yepe3 IMOKa3HUKU NPOAYKTUBHOCTI pOOOTH, OJHAK Yy pO3JAUIlL HE HABEJEHO
PO3paxyHKOBOI IPOLEAYPH I10A0 BU3HAUEHHS MPOAYKTUBHOCTI POOOTH ISl KOKHOTO
KOHKPETHOTO BapiaHTa OpHOro arperaty. Lle 3HMXKye Ipo30picTh MperCcTaBICHUX
€KOHOMIYHHX OI[IHOK.

23. TpanuiiifHO MIHHICTh HAYKOBOTO PE3YyJIbTATy JOCIHIJKEHB OB’ A3Y€ETHCA 3
OOTPYHTYBAaHHSIM MOKJIIMBOCTEN €KOHOMIT pecypciB, HacaMmepes naiabHoro. [IpoTe 3a
JaHUMHU Ta0J. 5.3 BUTpATH MAJBHOTO JIJIi OPHOTO arperaTy, moOynoBaHOTro Ha 0asi
VYKTT3, BuABWIMCS HaWMOUIBIIMMHU Ccepell HABEIACHUX BapiaHTIB, IO BUKIIHUKAE
MUTaHHS MO0 €KOHOMIYHOI €(DEeKTUBHOCTI BUKOPHCTAHHS MPONOHOBAHOIO TSATOBO-
TPAHCHIOPTHOTO 3aC00Y.

24, OuiHKa eKCIUTyaTallifHUX BJIACTUBOCTENW TEXHIKHM, SKI BU3HAYAIOTh 1l
3/1aTHICTh BUKOHYBATH TEXHOJIOTIYHI omepalli y MeXax arpoTeXHIYHHUX CTPOKIB 13
HEOOXITHOIO SAKICTIO, ONTUMAJIBHOK MPOJYKTUBHICTIO Ta MiHIMaJbHUMHU BTpaTaMu
yacy, Ma€ TIPYHTYBaTHUCS Ha EKCIUTyaTal[liHO-TeXHOJOTIYHIA omiHI. BTiM, y
Ipe/cTaBlieHii poOOTI Taka OIiHKAa He Oyia MpoBejeHa, MO0 ICTOTHO OOMEXKYe
MOBHOTY Ta MPAKTUYHY 3HAYYIIICTh OTPUMAHUX PE3YJIbTaTIB.

/o sucHnogkis.

25. Ilynaktu 2, 3, 4 Ta 6 BUCHOBKIB MalOTh XapakTep aHOTAIiil 1 He
BiJI0OpakaroTh aHaI3 OTPUMAHHX PE3YJIbTATIB MOCITIKEHHS. Y BUCHOBKAX BIJICYTHS
iH(pOopMaIris mpo Te, B oMy came OyJio OOTrpyHTOBAaHO KOMIIOHOBKY, SIKI MapaMeTpH
Ta XapakTepucTuku TsroBoro npuBoay YKTT3 Oynu HaykoBO BH3HAYEHI, a TaKOX
AKUM TMPAKTUYHUNA ePeKT 1 KOpPHUCTb OyJO0 OTPUMAHO B pe3yJbTaTl BUKOHAHUX
JTIOCJTIIKEHD.

BUCHOBOK

Hucepraniitna po6otra XyaaBepasina I'eopris AmoTroBuY4a Ha Temy
«OOIpyHTYBaHHSl NapaMeTpiB CHJIOBOIO NPHUBOAY YHIBepCaJbHUX THATOBO-
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TpaHcnopTHuX 3aco0iB B AIIK», nogana Ha 3100yTTsI HAYKOBOTO CTYMEHs JOKTOpPA
dinocodii 31 cnenianpHOCTi 133 «l"anmy3eBe MamMHOOYayBaHHs» (Taidy3b 3HaHb 13
«MexaHi4Ha 1HXEHEpisl), € CAMOCTIMHUM JIOCIIKEHHSM, 1110 MIPOMOHY€E PO3B’I3aHHS
KOMIUIEKCHOI MpoOJIeMH B IIApHHI TaTy3€BOro MalIMHOOY TyBaHHS, pe3yJIbTaTH SKOTO
MaloTh HAyKOBY HOBH3HY, TECOpETHYHE Ta NpaKkTHYHE 3HaueHHs. [lucepramis He
MICTUTh aKaJeMiYHOro Iuiariaty, ¢anbcudikamii Ta ¢adbpukamii. Yepes 1e BoHa
BIJIMOBIJa€ BUMOTaM JI0 IMUCEPTAIlii Ha 3100y TTs CTymneHs JokTopa dinocodii, 3rigHo
Cranaapty BUIIOI OCBITH TPETHOTO (OCBITHHO-HAYKOBOI'O) PIBHS, CTYMHiHb JTOKTOpa
dimocodii) ramysi 3HaHb MeXaHIYHA 1HXKEHepis 3a croemianbHicTiO 133 T[amysese
MaIIMHOOYAyBaHHs, 3aTBEP/HKEHOTO Ta BBEJIEHOIO B JiI0 Haka3oM MiHicTepcTBa
ocBiTH 1 Hayku Ykpainu BiJ 30.05.2022 p. Ne 503.

3MICT AucepTalii B JOCTaTHIA Mipi BIZOOpaXeHO B OIyOJIIKOBAaHUX MaTepiajiax
TOCJIIIKEHb (CTaTTSAX Ta Te3ax JOMOBIACH ).

Henosniku, HaBeeH1 y 3ayBaXEHHX, HE BIUIMBAIOTh HA 3JaTHICTh AMCEPTAHTA
PO3B’s13yBaTH MpoOiemMu B raimysi npodeciiiHoi Ta/abo AOCHiTHULIBKO-1HHOBAIIMHOI
JOiIbHOCTI  y  cdepl  MEXaHIYHOl  1HXKEHepli, Mmo nepeabavae  rinOOKe
MIEPEOCMHUCIICHHS HasBHUX Ta CTBOPEHHS HOBHX ILIUIICHUX 3HaHb Ta/abo mpodeciitHoi
MPaKTUKH, 3TIAHO J0 IHTETPabHOI KOMIETEHTHOCTI 3a3HauyeHoro CTaHaapTy BHUIIOT
OCBITH.

Huceprartiitna po6ora «OOIpyHTYBAHHSI NMAapaMeTpiB CHJIOBOTO0 TNPUBOAY
YHiBepcaJbHUX TATOBO-TpaHcHopTHUX 3aco0iB B AIIK» 3a akryanpHicTIO 1
HOBU3HOIO OTPUMAaHUX pe3yJbTaTiB, iX JIOCTOBIPHICTIO 1 OOIPYHTOBaHICTIO,
HAyKOBOIO 1 MPAKTHUYHOIO I[IHHICTIO, IOBHOTOIO BUKJIQJICHHS MaTepialy B HAYKOBHX
nyOJiKaiisix, CTPYKTypor Ta oOCATOM B IIIJIOMY BIiJAMOBigae BuMoraMm Hakazy
MinictepctBa ocBith 1 Hayku Ykpainu Ne 40 Bim 12 ciuyns 2017 poky «Ilpo
3aTBEpIKEHHST BUMOT 10 odopmieHHs auceptaiii» Ta «[lopsaky mpucymkeHHs
cTyneHs TokTopa (iocodii Ta cKacyBaHHS PIlIEHHS pa30BO1 CIEliaIli30BaHOI BUYCHOT
panu 3akiagy BUINOiI OCBITH, HAyKOBOI YCTaHOBH NP0 TMPHUCYKCHHS CTYTCHS
noktopa (dinocodii», 3aTBepKeHoro nocranoBoro Kabinery MinictpiB Ykpainu No
44 Bin 12 ciuns 2022 poky, 3a cnemianpHicTiO 133 «[ amy3eBe MammHOOY yBaHHS
(13 «MexaHiuHa IHXEHEPISN»).

Ha migcraBi mpoBeneHOro aHajizy 3MICTYy JUCEPTAIliMHOI pOOOTH Ta OIIHKH
HAayKOBUX pE3yJbTaTiB MOXXHA KOHCTATyBaTH, IO aBTOp aucepTailii XyaaBepasiH
Ieopriii AmoToBUY Mae MiJICTaBU NMPETEHIYBATH HA 3700yTTSI HAYKOBOTO CTYTICHS
noktopa ¢inocodii 3a cnenianbHICTIO 133 «I"amy3eBe MamimHOOY IyBaHHS.

OdimiiHMiA OITOHEHT,

JIeKaH MEXaHIKO-TEXHOJIOTIYHOTO (PaKyJIbTETy
TaBpiiicbkkoro Jep>KaBHOTO arpoOTEXHOJIOTIYHOTO
yHiBepcurery  iMeHi  Jlmutpa  MoTopHOTO
MiHicTepcTBa OCBITU 1 HAyKU Y KpaiHH,

JOKTOp TEXHIYHHUX HayK, Ipodecop Bonomuup KYBAUOB



