links of crane-manipulator is introduced in the matrix system. In this work
direct problem of kinematical is solved. This problem include
determination position and orientation executive organ in the determinate
co-ordinates of meaning generalize co-ordinates of the crane-
manipulator, simple in position as many section mechanical system. The
results kinematical analysis can be used on first stage project crane-
manipulator. The depending of maximum and minimum distances
executive organ from change angle position arm system is determined.

In the work position and orientation executive organ of crane-
manipulator are described by position and orientation co-ordinates of
executive organ relatively basic co-ordinates. The graph shows trajectory
movement of outrigger. Using of the graph can to fine position any point
on outrigger, by any angle position. This graphical dependence makes it
possible to understand the physical meaning of the dependence change
distances of outrigger from change angle position. The homogeneous
transformation is used to calculating kinematical dependences executive
systems crane-manipulator and description of position individual link in
absolute system co-ordinate.

The results obtained can be further used to research dynamics
system crane-manipulator and synthesis control system.

Key words: kinematical analysis, crane-manipulator, Denavit-
Hartenberg, homogeneous transformation, vector, co-ordinates,
parameters, trajectory, movement
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CTAHOBJIEHHSA BITYU3HAHOI CACTEMU MPO®ECINHOI
NIAroToBKU IHXXEHEPIB

O. A. []bomiH, kaHOuOam neda202i4YHuUX HayK
HauionanbHul yHieepcumem 6iopecypcie i
npupodokopucmyeaHHsl YKpaiHu
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AHoTauifa. Y cmammi aHanizyembcs crieyuchika cmaHO8/1eHHS
cucmemu BH3 3 iHXeHepHOI nid2omoeKu, a makox 30ilicHroembCs1 0271510
3apO0XKeHHS  CiflbCbKO20CNo0apChbKo20  HarnpsaMmy Yy 8iMYU3HSHIU
iHXeHepii.  [lpoeeOeHO  y3acallbHEHHSI ~ CMOCOBHO  3aPOO0XKEHHS
rnpogbecitiHoi  i020moBKU  IHXeHepie 3  MexaHi3auii  CiflbCbKO20
eocriodapcmea. 5K rokasye rnpoeedeHul HaMu aHarsi3 CMmeOPEHHS
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i QOYHKUIOHYBaHHSI CiflbCbKO20Crno0apChbKuX HagyasibHux 3akradie, 00
KiHus XIX cmonimms ocHoeHa yeaea npudinsnacb ni02omosuyi
aepoHomis. Nompeba 8 rnidcomosui IHXeHepie-MexaHiKie 8UHUKNIa NuwWe
Ha 3nami XIX — XX cmonimb. Lle nosicCHIoemMbCs noYyamkom po3sumky
CinlbCbK020Cro0apchbKoi mexHIiku 8 mou nepiod. Tak, SKkwo aHasizyeamu
euWi Has4YasibHI 3aKkriadu moao 4Yacy, maki ik Kuiscbkul yHieepcumem
Cesmozo Bonodumupa, Kuiscbkul nonimexHidyHuU IiHecmumym ma
XapkiecbKkul rnpakmu4HUl mexHoso2iYHUlU IHemumym Ha rnpedmem
3vicmy  nid2omoeKu  iHXeHepie, mo y  rnepwomMy  3aknadi
CinlbCbKO20Cro0apchbKy MeEXHIKY K OKpeMy OucuyurisiiHy He eugs4arnu, ii
po3sensadanu nuwe 8 Kypci 3azasibHo20 3emriepobecmea, a y opyaoMy ma
mpemboMy, mobmo y noaimexHiYHOMy | MexHOI02iY4HOMY IHcmumymax,
MexaHi3auii CcinlbCbKko20 2ocrodapcmea rnpudinsanocs 3HaqyHo binbue
ygaau. ToMmy 1o rpagy 3aCHOBHUKOM 8iMYU3HSHOI  IHXeHepPHOI
nidzomosku esaxkaemo ripogecopa Kiprnivoea B. Jl. 3a pe3ynbmamamu
aHarnisy 1uo2o 0isiyfibHocmi 8u3Ha4dyeHo Kpumepii niodbopy ma nid8UW,eHHs
Kearihikayii Hag4yaslbHO-HayKog8020 repcoHarly, ckrnadaHHs HaedarslibHol
rnpogpamu ma raHie, CmeopeHHs MamepianbHoi 6a3u Kagedp, a
makox HaeyarsibHoi pobomu 3i cmydeHmamu. 3pobrieHO BUCHOBKU
CMOCOBHO 8UDINIEHHS sudamHux HadbaHb MUHYII020, SIKi MOXymb 6ymu
UIHHUM 3aro3u4eHHsIM Orisi CydacHOI oceimu i neda20o2iqHoi HayKu.

KniouoBi cnoBa: iHXeHepHa nid2zomoeka, cucmema euuwjux
Hae4YaslbHUX 3aknadie, nidsuw,eHHs Kkeanigikauii

NMocTtaHoBKa npob6nemu. Buwli arpapHi 3aknagm ocsiTM B YKpaiHi
roTyloTb MamnbyTHIX BMUCOKOKBanicikoBaHMx daxiBuis ans poboTtn He
TiNbKW B CiNbCbKOrocnogapCcbkoMy BUMPOBHMUTBI, @ i B TPaHCMOPTHIN
ranysi, Wo 3 HUM noB’sA3aHa. BoHM MOBMHHI ByTKM KOHKYpPEeHTO34aTHUMU
Ha PWHKY Npaui, MUCIANTU PUHKOBMUMW KaTeropiamu, 3gaTHUMWU TBOPYO
po3B’A3yBaTM HaMcKnagHiwi npobnemu CinbCbKOro rocnogapcTisa,
TBOPYO MpautoBaTn B CKIagHMX €KOHOMIYHMX yMoBax i 6yTn rotoBumu B
UMX YMOBax 3HaAXOOUTW MOXIMBOCTI HapOLLyBaTW NPOAYKTUBHICTb
cinibCbKorocnogapcbkoro BupobHMuTBa [2]. Ane B MOPIBHSAHHI 3
CTPIMKICTIO PO3BUTKY HayKOBO-TEXHIYHOrO nporpecy, Big4YyBaeTbCs
NoMiTHE BiiCTaBaHHA BiTYM3HSAHOI IHXXEHEPHOI MiArOTOBKM Y MPOMIiNbHUX
BH3. MNpnynH uboro HeraTMBHOro MNpouecy AOCTaTHbO, ane YacTuHa 3
HUX KPUETBbCA Y NOcCNabneHHi OCHOBHMX YMHHMKIB CUCTEMW MiOrOTOBKU
iHXeHepiB. [nsa Toro, wob HamiTUTK WNAXKM TX 3MiLHEHHS 3BEPHEMOCSA A0
BUTOKIB CTaHOBJSIEHHA | PO3BUTKY BITYN3HAHOI CUCTEMW MiOrOTOBKM
iHXeHepiB.

AHani3 octaHHix gocnigXeHb. [MnTaHHAMK ICTOPIT CTBOPEHHA Ta
PO3BUTKY CiflbCbKOroCrnogapCbkMX OCBITHIX 3aknagiB 3anvManucs Taki
BYeHi sk B. BepryHos, [1. Pubyenko, A. lNaHTtanenmoHeHko, M. KocTiok,
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A. Munxannmok, B. OHonpieHko, H. Yamka. Ak uinkom cnpaseasvBo
CTBEPOXYE KaHOuAaaT icTopuyHMX Hayk OmuTpo BikTopoBuy PubyeHko,
iCTOpIA PO3BUTKY HaBYaribHWX 3akfagiB i HAyKOBUX YCTaHOB arpapHoOro
npodinto 3aBxan 0yno i € BaXIMBUM, akTyarlbHUM NUTAHHAM B HaLl Yac
BiAPOMXKEHHS HaLiOHANBbHOroO CiflbCbKOrocnogapcbKoro BMpobHuuTea [3].

Pe3ynbTaTtn gocnigkeHb. BUTOKM arpapHOi OCBITK | Haykn 6epyTb
CBiM nNoYaToK i3 CWUBOI [JaBHUHW. BigoMun BITYM3HSAHUN  ICTOPUK

B. A. BepryHos, A0CUTb CNyLUHO po3rngagae PO3BUTOK
CinbCbKOrocnogapcbKol OCBITU Y TICHOMY B3aEMO3B’sI3Ky 3 nepioansadieto
CTaHOBJIEHHS CiflbCbKOrocnogapcbKol HayKu. 3ano4vaTkyBaHHS

BITYM3HSAHOI arpapHOl OCBiTM BYEHUM TMOB’A3ye 3 OPYrMM eTarom
PO3BUTKY HaykM, a came 3 Bigkputtam y 1615 poui y Kwueso-
MornnaHcbeKkin akagemii, ge 1i nepwun BYEHUW OOCHIOHUMK npupoawn,
DboTaHik Ta meTeoporsor loHikin ManaTtoBcbkui, Bneplue B €Bponi BBIB B
HaB4YanbHUM Mpouec 3aranbHOl NiAroTOBKW, CrieuianbHUA npegmMmeT
«cinbcbke rocnogapctBo» [1]. T[li3Hiwe cTBOprOBanNMcb Kadeapwn i
BiOOINEeHHSA 3 arpapHoro Hanpamy, arne npodecinHa niarotoBka Tam
Berlacb B OCHOBHOMY arpoHOMIYHOro cnpsimyBaHHA. [loTpeba B
IHXXKeHepHUX Kagpax BuHUKNA nuwe B KiHUi XIX ctonitta. Mo npasy
OOHUM 3 TBOPLUIiB, WO CTOANM Yy BUTOKIB CMPaBXHbOI BITYUSHAHOI
IHXXeHEepPHOT MigroTOBKM MW BBaXaemMO 3aCHOBHMKA HAyKOBOI LUKOSU
MexaHikn i MawuHobyayBaHHA  npodpecopa Biktopa JlbBOBUYa
KipniyboBa (puc. 1).

Puc. 1. Npodecop Kipniqbo’ BikTop JlbBOBUY (1845-1913).

LLiBnake 3pocTaHHA NpOMMUCIOBOCTI Ha NiBAHI Pocincbkol imnepil Ha
npukiHUi XIX CTONITTH, HAfABHICTb TEXHIYHOI OCBITM BCbOro nuwe y 7%
KepiBHUKIB NIANPUEMCTB i iHiLiaTMBa XapKiBCbKOI MICbKOI Bfiagu crtarno
NiACTaBo ANA MPUAHATTSA LAPCbKUM YPSOOM pPilLEHHS MPO BiOKPUTTH

129



XapKiBCbKOro npakTM4Horo TtexHonoriyHoro iHcTutyTty (XIMTI) (puc. 2).
3 nunHa 1885 poKy OUPEKTOPOM IHCTUTYTY OyB Npu3HaYeHuin
B. J1. KipniybosB.

Puc. 2. NlonosHuin aygntopHuin kopnyc XITI.

Y XIMTI KipniyboB CTBOPMB 3pas3KkoBY BULLY TEXHIYHY LUKOSY.
Bnepwe 3aknageHi HUM NPUHUUNM BULLOI TEXHIYHOI OCBiTM Bynu
dyHOaMeHTanbHUMK i NOriYHUMK, YHaACnigoK Toro, wo 6asyBanucsa Ha
OOCKOHAINbHOMY CUHTE3I Pi3HMX CUCTEM NiAroToBkM paxiBLiB B KpaiHax
€sponun i Amepukn. B. J1. KipniyboB po3pobus igeonorito iHTerpoBaHoi i
GaraTobiyHol NigroToBkM iHXeHepiB. Bnepwe B Pocii BiH 3acTocyBaB npu
opraHizauii iHCTUTYTY HOBMIA MNpPOrpecuBHUM nigxia [o nodynosu
y4yboBOro npouecy, B SKOMY TrapMOHIMHO 3'egHanucs TeopeTuyHa
NiAroToBKa 3 NPakTUYHUMK | NabopaToOPHUMKN 3AHATTAMM i BUPOBHNYOO
npakTukoro. lNporpamy Aucuunnid i HaBYanbeHi NfaHW Ons iHXeHepHOI
nigrotoskn KipniybOB CTBOPUMB Ha OCHOBI BMBYEHHA [OOCKOHAso
OMaHoOBaHOI HUM apTUNepINCbKol crnpaBu | rapmato 6OyayBaHHS,
BKNIoYao4um baratmn 4oceig NpakTUKM B LK ranysi 3a KOpgOHOM.

[MepBUHHUM ana B. J1. KipniyboBa cTano doopmyBaHHSA
npogecopCcbKO-BUKNAAaLbKoOro cknagy, [OOCKOHarbHe orpauoBaHHSA
HaBYanbHWX Nporpamu i NnaHiB, opraHisadia i obnagHaHHa nabopaTtopin.
Lito poboTty nonerwysano Te, wo B. Jl. KipniuboB BOMOAiB TiCHMMMK
3B'A3kamMy 3 HaAyKOBMM CriBTOBapucTBOM. BiH Mir 6e3nomMunkoBo
po3rneaitTm B CTYOEHTOBI fdap Buknagada i BYeHoro. Kpauwi TanaHtm
KpaiHKu 3maranucsl 3a npaBo 3aMillleHHA BakKaHTHUX Noca BuKMNagaudis.
Ycnix 3anexas, B OCHOBHOMY, Bif onybnikoBaHNX HayKoBUX pPoOOIT.

[onosa 3'i3gy ripHnyonpomucnosuis nisaHa Pocii A. ©. Mesiyc
ynTaB Kypc nekuim 3 metanyprii. OguH 3 y4yHiB [1. |. MeHgeneeBa
B. A. l'eminiaH ctaB nepwum 3aBigyBaykam KadeOpor XiMi4HOK Ta
MiHepanbHux i ¢apbyBanbHMX pedoBuH. MexaHiyHi mancTtepHi XTI
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nodbyoysas i obnagHaB B. C. KHabbe. [onoBa XapkiBCbKOro
matematndHoro  cycninbctBa  (XMO),  uneH-kopecrnioHgeHT  AH
K. A. AHOpeeB YMTaB KypcC feKLin 3 aHaniTU4HOI reomeTpil.

Cuctema nigrotoBkM | 3pOCTaHHA  KBanigikauili  HayKoBO-
negaroriyimx kagpis B XITI ©Oyna nig ocobnvBMM  KOHTpoONnem
B. Jl. KipniyboBa. BiH BuUMaraB MOCTIMHOMO OHOBJIEHHSI BUKNagadamu
BMICTY HaB4YanbHMUX nporpam. [ns nigBuweHHs kBanigikauii HeobxigHo
Oyno BuMBYaTU AOCBI4 3apybiKHUX | BITYM3HAHWX MIQNPUEMCTB Ta
HaB4YarnbHUX 3aKrajiB, BUKOPMUCTOBYIOYM Ui MaTepiann B HaB4YasibHOMY
npoueci. Hanpuknag, B. C. KHab6e 3a nepiog 1881-1914 pp. BigBigas
6nusbko 130 3aBodiB | 3ani3HUYHMX MaWCTepeHb, a TaKoX BCi
NPOMWCNOBI BUCTaBKM B Pi3HUX KpalHax.

Y 1895 poui KipniyboB BigkpuBae kadenpy CinbCbKOrocrnogapcbkoro
MawmnHobyayBaHHSA,  creudianbHa  nabopatopis i cTaHuia  no
BUNPOOYBaHHIO CiflbCbKOroCnogapcbkUX MalluH, Npu gkin 6yno gocnigHe
none B [eKinbka AOecATUHWU. Yepe3 OBa pPOKM BIOKPUBAETLCA Bioain
CiNTbCbKOrocnogapcbKoro MalmMHobyayBaHHs | po3pobndaeTbca nporpama
NiAroTOBKM iHXEHepiB Mo Uin cneuianbHocTi. CTaHuis no BUNpobyBaHHIO
cinbcbkorocnogapcbknx mawuH npu XIMNTI ctana nepwoto B Pocincebkin
imnepii. BoHa 6yna BigkpuTa Ha 18 pokiB paHiwe, HiXX CTaHLisi MOYECHOro
akagemika AH CPCP i akagemika BACXHIJT B. Tl. TopsdknHa npwm
MOCKOBCbLKOMY CiJTbCbKOrocrnogapCbKoOMy iHCTUTYTI.

BucHoBOK. Ha OCHOBI NMpoBedeHOro peTpoCrneKkTUBHOIO aHarnisy
CTaAHOBJIIEHHSA Ta PO3BUTKY CUCTEMMU NPOGECINHOT MiArOTOBKN iHXEHepIB-
MeXaHiKiB arpapHoro npoduifito cnig BUOINUTU OiSnbHICTE  BikTopa
JleBoBUMYa KipniyboBa, fika UiNKOM 3acnyrosye OyTu npuknagom Ans
HacnigyBaHHS OpraHi3aTopiB BULLWX HaBYasibHMX 3akragiB i CbOroAHi.
Ocobnueo ue ctocyeTbes cTtBopeHHs KipniuboBum XTI novnHatoum 3 3
nunHa 1885 poky. 3 noro GaratorpaHHO! AissNbHOCTI MOXHa BUAINUTU
Taky cneumdiky nigxoAiB [0 oOpraHidauil OCHOBHMX faHOK BULOIO
TEXHIYHOro HaB4YasibHOro 3aknagy:

e B HaBYaNbHOMY MNPOLIECI — rAPMOHIYHE NOESHAHHA TEOPETUYHOI
NiArOTOBKM 3 NPaKTU4HMMKM Ta NabopaTopHUMM 3aHATTSAMU | BUPOBHMYOLO
NPaKTUKOK, AOCKOHaMICTb pPO3po0OKM Ta BAOCKOHANEHHA HaB4YalbHUX
nporpam i nraHis;

e y (popmyBaHHI npoecopCbko-BUKIAOALBKOrO cknagy -—
CTBOPEHHS TaKMX YMOB KOHKYPCY, L0 HauWKpalli TanaHTu KpaiHu
3maranucs 3a 3aMileHHs1 BakaHTHUX Nocan Bukagadie, Hanpuknaga,

e npu Bigdopi KaHAMAaTyp Ha BMKNagaubki nocagn — HasABHICTb i
AKICTb onybnikoBaHMX KaHAMAaTaMn Ha Nocagy HaykoBMX pobiT, Len xe
Kputepin 6yB BuUpilanbHMM Mig Yac NPoCyBaHHSA BMKNagadiB no wabnsam
cnyx60Boi ApabuHn, TOOTO NO3YyHr BYB TaknMin «XTO pyxae Hayky, TOM i
BUNTBY.
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CTAHOBJNEHUE OTEYECTBEHHOWU CUCTEMbI
NMPOPECCUOHANBHOU NOANOTOBKN MHXXEHEPOB
A. A. lemuH

AHHOTaUuA. B cmamebe aHanusupyemcs crieyuguka
cmaHoerieHUss cucmembl 8bIClUX y4ebHbIX 3asedeHul UHXeHepHOU
nod02omoeKku, a makxe ocyuwecmerisemcss 00630p 3apoXx0eHus
CeJ/IbCKOX0351LICMBEHHO20 HarpaesieHuUsi 8 0me4YecmeeHHOU UHXeHepuu.
lposedeHo obobuweHue OmHocumersibHoO 3apoXX0eHUs
rpogheccuoHasibHoU Mod20mo8KU UHXeHepo8 MexaHu3ayuu ceslbCKO20
xosqucmea. Kak rnokasbigaem rpoeedeHHbIlU Hamu aHasiu3 co30aHusi u
OYHKUUOHUPOBAHUE CEIIbCKOX03SUCMBEHHbIX y4ebHbIX 3asedeHuli, 00
KoHUa XIX eeKka OCHO8HOoe e8HUMaHue yoesisanocb Mo0d20moeKke
agpoHomos. [lompebHocmb 8 M0020MoBKe UHXEeHepOo8-MexaHUKO8
B803HUKIa nuwb Ha usrnome XIX—XX eekos. Imo obbsicHIemcs Haqdasiom
paseumusi CesfibCKOX035UCMBEeHHOU mexHUKU 8 mom nepuod. Ecnu
aHanu3uposams ebiclwiue y4ebHble 3aBe0eHUsi mo20 8peMeHU, makue
kak Kueeckul yHusepcumem (Cesamozo Bnadumupa, Kuesckul
nosiumexHu4Yeckul  uHcmumym U XapbKo8CKUU  rpakmu4eckul
mexHoJsioau4eckul uHcmumym, Ha ripedMem cooep)xaHusi Mod020moeKu
UH)XeHepos, mo 8 rnepsoM BY3e ceribCKox035UCMB8EHHYH MEeXHUKY KakK
omoersibHyr0 OUCUUMNIUHY He u3y4arsiu, ee paccMampusarsu fullb 8 Kypce
obwezo 3emrnedesniusi, a 80 8MOPOM 8biclueEM y4ebHOM 3asedeHuu Uu
mpembemM, Mo ecmb 8 [MOfIUMEXHUYECKOM U MEeXHOI02u4eCKOM
UHCMmumymax, MexaHu3ayuu CceslbCKo20 Xxosslicmea  yO0esnsisioch
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3Ha4yumesnbHo 6onbwe eHUMaHus. loamomy no rnpasy ocHosamersrem
omeyecmeeHHOU UHXeHepHOoU nod2omosKku cyumaemM rpogeccopa
Kupnuyesa B. J1. llo pe3ynbmamam aHanu3za e20 0esmerlbHocmu
onpederneHbl Kpumepuu nodbopa u rnosbiueHUs Kearnugukayuu y4ebHo-
Hay4YHo20 repcoHana, cocmasseHue y4ebHoU rnpozspaMmbl U [171aHO8,
co30aHusi MamepuarsibHol 6a3bl kaghedp, a makxe yyebHou pabomel, CoO
cmyOeHmamu.  CleniaHbl  8bI800ObLI  OMHOCUMESIbHO  8bISI8N1IEHUS
gbl0arouuxcs npuobpemeHul rnpowsio2o, Komopble Mo2ym 6bimb
UEHHbIMU.

KnioueBble cnoBa: uUHXeHepHasli Mod20moeKa, cucmema
ebicwux y4ebHbIx 3asedeHul, NoebliuieHUe Keanugukayuu

FORMATION OF NATIONAL VOCATIONAL TRAINING SYSTEM
OF ENGINEERS
O. A. Demin

Abstract. The specific of becoming of the system of higher
educational establishments of engineering preparation is analysed in the
article, and also was made the review of origin of agricultural direction
comes true in the home engineering. Generalization is conducted in
relation to the origin of professional preparation of engineers of
mechanization of agriculture. As the analysis of creation and functioning
of agricultural educational establishments conducted by us shows, to the
end Kh?kh of age basic attention was spared preparation of agriculturists.
A requirement in preparation of engineers-mechanics arose up only on
the fracture of XIX-XX centyries. It is explained beginning of
development of agricultural technique in a that period. If to analyse
higher educational establishments of that time, such as the Kievan
university of Sainted Vladimir, Kievan polytechnic institute and Kharkov
practical technological institute, for the purpose maintenance of
preparation of engineers, in the first higher educational establishment
agricultural technigue as separate discipline was not studied, it was
examined only in a course general agriculture, and in the second higher
educational establishment and third, that in polytechnic and technological
institutes, considerably anymore attention was spared mechanization of
agriculture. Therefore legally consider professor Kirpicheva V. L. the
founder of domestic engineering preparation. On results an analysis his
work was determined criteria of selection and in-plant training of
educational-scientific personnel, drafting of on-line tutorial and plans,
creation of material base of departments, and also educational work, with
students. Was made conclusions in relation to the determination of
prominent acquisitions of the past, that can be valuable.

Key words: engineering preparation, system of higher
educational establishments, in-plant training
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