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B 36ipHUKY TTpeACTaBICH] TE3H NOMOBIICH HAYKOBO-TICIarOT1YHUX MTPAIliBHUKIB,
HAYKOBHX CIIBPOOITHUKIB, acMipaHTIB 1 JOKTOpaHTIB yuacHuKiB XIX MixnapoaHoi
HAYKOBO- MpakTH4HOi KoHPepeH i «OO0yX0OBChbKI YNTAHHIY, B AKUX PO3TISAAIOTHCS
HUHIIIHIA CTaH Ta IUISIXW PO3BUTKY MPUKIAIHOI TeOMEeTpii Ta 1HXKEeHEpHOi rpadikw,
TU3aliHy, TUTaHHS BUKJIAIaHHS TpaiyHIX TUCITUTLIIH.

OPT'AHIBAIIIMHUN KOMITET:

Omuenawko B.B., HauansHuK HayKoBO-nocaiaHoi yactuan HYBill Ykpainu, —
roJIoBa OpPraHizaliifHOro KOMITETY;

Pysrcuno 3.B., nexkan ¢dakynpTeTy KOHCTpyrOoBaHHS Ta jauzaitHy HYbill
VYkpainu, — CiBrojioBa opraHizaiiifHoro KOMITeTy;

Hununaka C.@., 3aBinyBay Kadenpu HApUCHOI TeoMeTpii, KOMI IOTEPHOL
rpadiku Ta auzaiiny HVYbBIIl VYkpainu, — 3acTymHUK TOJIOBU OpraHi3aliiiHOro
KOMITETY;

Hecegioomin B.M., npodecop kadenpu HapuUCHOI reoMeTpii, KOMIT IOTEPHOI
rpadiku ta auzaiiny HYbill Ykpainu, — cekperap opranizaniiiHoro KOMITeTy;

YJEHU OPTAHIBAIIIMHOI'O KOMITETY:

Apak M. — nupextop [HxeHepHOTro IHCTUTYTY ECTOHCHKOTO YHIBEPCUTETY HAyK
nipo xkutTs (EcToHCchKa Pecny6iika) (3a 3ro/1010);

bpamiwko B.B. — nexan wmexaHiko-texHosioriuHoro daxynsrery HYBIll
VYkpainu;

bynzakoe B.M. — 3aBinyBau xadenpu mexaniku HYBIll Ykpainu, akagemik
HAAH;

baoka B.M. — nouient kadgeapy HapUCHOI TeOMETpii, KOMIT I0TepHOT rpadiku Ta
muzaiiny HYBill Ykpainuy;

Boumwk JI.I. — npodecop kadeapu CUIbCHKOTOCHOJAPCHKUX MaIIUH Ta
cucteMoTexHiku iM. akaj. II.M. Bacunenka HYbBIll Ykpainu, diieH-kopecioHASHT
HAAH;

Bonina T.M. — noueHTt kapeapyu HapUCHOI reOMETpii, KOMIT IOTEPHOI rpadiku
ta aqu3ainy HYbill Ykpainu;

T'onosau I.B. — npodecop xadpeapu mexaniku HYBill Ykpainu;

I'puwenko LIO. — noueHt kadeapu HAPUCHOI TE€OMETPIi, KOMII IOTEPHOL
rpadiku ta qu3ainy HYbill Ykpainu;

Kopenko M. — ipodecop [HCTUTYTY MPOEKTYBAHHS Ta 1HKEHEPHUX TEXHOJIOT1i
Crnogarpkoro yHiBepcutety c.-r. B Hitpi, (CrioBamnbka Pecry6iika);

Jogeiikin B.C. — 3aBigyBau kadenpu KOHCTPYIOBaHHS MaIlvH 1 0OJagHaHHS
HVYBill Ykpainu;
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Jlonamoko K.I'. — 3aBinyBau kadeapu TEXHOJOT1i KOHCTPYKIIIHHUX MaTepialiB
1 matepianoznasctBa HYbBill Ykpainu;

Hosuuyvkuii A.B. — 3aBinyBau xadenpu HagiitHocti TexHiku HYBill Ykpainu;

Hecgioomin A.B. — noueHt kxadeapu HapHCHOI TE€OMETpli, KOMI IOTEPHOT
rpadiku ta quzaitny HYbill Ykpainu;

Onem FO. — nipodecop Imxeneproro iHcTUTYTY ECTOHCBKOrO yHIBEpCHTETY
Hayk mpo xkuTTs (EcroHchka Pecny6iika) (3a 3roz010);

Hackyyui C. — ipodecop JlemapraMeHTy arpoeKOJIOTIYHUX 1 TEPUTOPIaTbHUX
Hayk (DISAAT), yuiBepcurer Anbao Mopo bapi, (Itamiiicekka PecnyOmika) (3a
3r0J1010);

Dinodypa I1. — npopexktop CroBampbKOro arpapHoro yHiBepcurery B M. HiTpi
(CrnoBampka Pecry6imika) (3a 3ro1010);

Pozoscvkunr I.JI. — 3aBinyBau kadenpu TEXHIYHOTO CEPBICY Ta 1HXKEHEPHOIO
MenexMenTy iMmeHi M. I1. Momotenka HYBill Ykpainu;

Pomaceeuu F0.0. — ipodecop kadgeapu KOHCTPYIOBAHHS MaIlIMH 1 001aHaAHHS
HVYBill Ykpainu;

Yaycoe M.I'. — npodecop kapenpu mexaniku HYBill Ykpainu;

Axkoeenko I.A. — 3aBinyBay xkadenpu oyaisaunrea HYBIll Ykpainu

© HVYBIll Ykpainu, 2025
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b()y)uus'a DivJiCl 1a L LCplLusbHa
(1926-2005)
JOKTOP TeXHIYHHMX HAYK, pogecop,
akaaemik AH BII Ykpainu

Haponunacs B 23 mtororo 1926 p. B micti ToMCBKY.

B 1949 poui 3akinumia YpanbCbKuil MOMITEXHIYHUNA THCTUTYT (mami — YIII) 3a
CHEeHI1aJbHICTIO ,,ENeKTpo-ycTaTKyBaHH IpoMUCTOBUX mianpueMctB”. o 1952 poky
mpaifoBasia acuctenToM kadenpu HapucHoi reometpii YIII. B 1955 pomi 3akinunmna
acipanTypy npu KuiBcbkoMy 1HKeHEpPHO-0Y1iBEIbHOMY 1HCTUTYTI.

3 1955 no 2005 poky mpamroBaia Ha Kkadeapli HapUCHOI TeoMmeTpli Ta
MamuHOOyAIBHOTO KpecieHHs: HamionansHoro arpapaoro yHiBepcutety. B 1955 pori
3aXMCTUJIA KaHIUIATChKY AucepTalito, B 1991 poili — JOKTOPCHKY.

byna winenoMm penkoserii pecmyOiiKaHChKOI HayKOBO-TEXHIUHOT 301pKu
“ITpuknagHa reoMeTpis Ta 1HXKeHepHa Tpadika”, MpeIMeTHOT HAayKOBO-METOJUYHOI
Komicii mpu MiHOCBITH YKpaiHu, Crieliaii30BaHoi JOKTOpCchKoi Paau 13 criemiaabHOCTI
05.01.01 “IlpuxknagHa reometpis, iHXeHepHa rpadika”’, BcecBiTHBOT opranizarii
reomeTpiB 1 rpadikiB (ISGG), ceminapy 3aranpHOoTexHIUYHOTO BigauieHHs AH BIIY,
ITpe3uaii Ykpaincbkoi acoriaiiii 3 mpukiaaHoi reometpii. [liarorysana 9 kanauaatis
Ta 2 JOKTOPIB TEXHIYHUX HayK. ABTOopka mnoHaj 150 HayKoBUX mpailb, C€pel SKHX
2 MoHorpadii Ta HaBYaJIbHUM MOCIOHUK (B CIIBaBTOPCTBI) 1 13 aBTOPCHKUX CBIAOLTB
Ha BuHaxoau. Haropomkena menansmu “Betepan mpami”, “B mam’sate 1500-pivus
Kuepa”, narpyaaum 3aakoMm MBO CPCP “3a BigminHI ycnixu B poOO0Ti”, TOYECHOIO
rpamMoToro MiHocBiTH YKpaiHu.

[Tomepna 26 marororo 2005 poky.
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VJIK 514.18

KOHCTPYIOBAHHSA HEKPYTJIUX KOJIIC I3 3BACTOCYBAHHSAM
AJTEBPATYHOI'O NOJIIHOMA
Hununaxa C.®.", Kpecan T.A.?
! Hayionanonuii ynisepcumem 6iopecypcis i npupodokopucmyeanis Ykpainu
’BIT HYFill Ykpainu «Hixcuncokuil a2pomexsivHutl inhcmumymy

3aranpbHOBIIOME 3aCTOCYBAHHSI KPYTJIUX KOJIC I TIepenadi o0epTaibHOro
PyXy MK mapajleIbHUMH OcsMHU. SIKIo JBa Kojia piBHUX ab0 PI3HUX PajiyciB
pO3TallyBaTH TaK, 00 BOHU Majl CHUIbHY TOYKY KOHTaKTY, TO iX MOKHa BBa)KaTu
npooOpa3om Takoi mnepenayi. LleHTpu Kijg BBa)ka€eMO HEPYXOMHUMHU 1 MOYMHAEMO
o0epTratu Beayye KOJIECO y BUIJISAI NEPUIOro KoJia HABKOJO Horo ueHrpa. Jpyre
KOJIECO, AKE € BeJCHUM (TOOTO JIpyre KoJjo), Oyae 00epTaTucs HaBKOJIO CBOTO LIEHTPY
BHACIIJIOK CHUIBHOIO KOHTAKTy 1 TEPTS MiX Kojecamu. [Ipy mbOMy BUKIIOUYAETHCS
B3a€EMHE KOB3aHHS KOJIC B TOYI[l KOHTakKTy, TOOTO 32 OJHAKOBUW MPOMIKOK Yacy
KOJIEca MPOXOAATh PIBHI IIUIAXHU Y BUIJISA1 JOBXKHUH CBOiX IyTr. Taka mocTaHOBKa 3ajadl
€ YMOBOIO KOHCTPYIOBaHHS 3yO04acTWX 3aderlieHb, IS SIKHX KpyrJai Koiseca
HA3MBAIOTHCS IEHTPOIAaMu. Y NESKHX MeXaHi3Max g KOHCTPYIOBaHHS 3yOuacTux
nepenay i3 3SMiHHAM MePeIaTOYHUM YHCIIOM BUKOPUCTOBYIOTHCSI HEKPYTITl IEHTPOIIH.
JUIss HUX BIALIEHTPOBA BiACTaHb, TOOTO CymMa pajlyciB KOJIIC B TOYI[l KOHTAKTY
3QJIMIIAETHCS CTAJNOK, ajie Il pajlyCu € 3MIHHUMH BEJIMYMHAMHU Ha BIIIMIHY BiJ
KPYTJIUX KOJIIC.

Po3rissHeMo B MONSIpHINA CUCTEM1 KOOpAMHAT HEKPYIJIE KOJIECO, y SIKOIro
MOJISIPHUHN paJilyC p 3MIHIOETHCS BI1J MIHIMQJIBHOTO JI0 MaKCHMMaJbHOTO 3HAYCHHS Y
¢dbyHKuii nonsipHoro kyta a (puc. 1,a.) B Toukax 4 i B nonsipauii pajgiyc p HaOyBae
MIHIMAQJIBHOTO 3HAYEHHS, a TIOJIIPHUM KYT 0 3MIHIOETHCS BiJl —7 10 7T, TOOTO MOJISPHUIA
pazniyc obepraetbest Ha 360°. OTxe, kpuBa OyJie 3aMKHEHa 1 0y/1e MaTH BICh CUMETPIi.

Ar 10 AY
r
0 X
e rmin 0 >
A B J,
- ‘ 0 ‘ a> -10
P P A 5 0 5 10

a 0
Puc. 1. I'padiuni imrocTpairii 10 moOya0BH HEKPYTIIOTO KoJieca:a) Tpadik 3aIeKHOCTI
paailyc-BeKTOpa p BiJ MOJISPHOTO KyTa o; 0) HEKPYTJIE KOJIECO JIJIs 3a/TaHUX
MaKCUMAaJIBHOTO 1 MIHIMAJIBLHOTO 3HAYEHHS PaJilyC-BEKTOpa p

['padiky, 300paxkeHoMy Ha pHuC. 1,8 MOXYTh BIIMOBIAATH Pi3HI 3aJIEKHOCTI.
Hamu po3risiHyTO MoJIIHOM Y4eTBEPTOro CTyIeH!o. BiH Mae HACTyHUI BUTIISA:
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p=aa-2ar’a’ +c, (1)
Ie a, ¢ —CTail, Bl SKUX 3aJCKUTh MaKCHUMaJbHE 1 MIHIMajJdbHE 3HAYEHHS
MOJISIPHOTO pajiiyca p.
[Ipu mepexoai Bim moJispHOro piBHAHHA (1) 70 MapaMeTpUYHHUX PIBHSHb
IIEHTPOIIN Yy BUTJIAII HEKPYTIIOTO KOJIeca OTPUMAEMO:
x=laa* = 2ar’a’ + c) cosa;

(2)

[Tpu moOynoBi Ayru KPpUBOI 3a PIBHAHHAMU (2) KYT o 3SMIHIOETBCS B MEXKaX o= —
7 ...mw. Hekpyrae xoneco, mobyaoBaHe 3a piBHSIHHIMH (2), IpeACTaBICHO Ha puc. 1,0.

y= (aa4 —2ar’a’ + c) sin .

Hpyre, ToOTO BelleHE KOJIECO, MOBHMHHE 3aJ0BOJILHATU paHIIIE HABEACHUM
BUMoraM. BoHM 3BOASTBHCS 110 PO3B’A3yBaHHSA HACTYMHOro Ju(epeHIliaTIbHOrOo
PIBHSIHHS 3HAXOJKEHHS KyTa MOBOPOTY BeJIeHOro Kojeca [1]:

o-|

ne  p=p(a) — PIBHSIHHS 3aJEKHOCTI PaJlyC-BEKTOpa HEKPYIJIOrO KOJeca Bij
MOJIIPHOTO KyTa o,

¥ — MIKIIEHTPOBA B1/ICTaHb.

Caipn 3a3HaunTH, WO 1HTErpai (3) He IS BCAKOIL 3aJIEKHOCTI p=p(a) MOXke OyTH
npoinTerpoBanuil. s 3a1exxHocTi (1) BiH Ma€ po3B’A30K y KIHIIEBOMY BUTJIAI. SKIIO
TaKUil PO3B’SI30K ICHYE, TO JJIS BEAy4Oro HEKpyrioro koieca (puc. 1,0) MoxHa
noOynyBaTH BeI€HE KOJIECO 32 HACTYITHUMU PIBHSIHHIMMU:

X = (r—,o)cosgo+r;

o,
da
o da 3)

. 4
y=(r—p)sing. ©®
[Tapa HEKpyTIMX KOJIiC IPEICTaBIICHA HA PHC. 2.
10 - . -
Y
0f 0 -
/\
X
-10 - ' -
-10 0 10 20 30

Puc. 2. [Tapa Hekpyraux KoJic, 13 SKUX BeAyde npejcraBieHe Ha puc. 1,0

Jlitreparypa

1. ITununaka C.®. MoaentoBaHHS LIEHTPOIA HEKPYTIUX KOJIC 13 BHYTPILIHIM i
30BHIIIHIM KOYEHHSM 13 Ayr cuMmeTpudHux kpuBux / C.®. Ilunmunaka, T.A. Kpecan,
LYO. I'pumienko, A.C. Kpemeup / Machinery & Energetics. Journal of Production
Research. Kyiv. Ukraine. 2020, Vol. 11, No. 4, 23-32.
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VJIK 514.18

MOAYJBHE ITPOI'PAMYBAHHSA B CAS MAPLE HA ITPUKJIA I
NOCJIKEHHS KPUBOI JITHIT
Heceioomin B.M.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

XapakTepHOIO0 0COOIUBICTIO HAYKOBUX JIOCIIHKEHb B MPUKIIAIHIN reoMeTpii €
oriepyBaHHs aOCTpaKTHUMHU (GopMamMu (KPUBUMHM JIHISIMHU, TIOBEPXHIMH, TOTUUYHUMH,
TPUTpaHHUKAMHU TOIO), 10 BHPAXKEHI Yy CHMBOJBHOMY BHIJIAI (aHATITHYHHUMU
piBHSHHsMU). be3 BUKOpHUCTaHHS KOMM'IOTEPHUX alreOpaidyHMX CHUCTEM, TaKHX SK
CAS Maple, HeMOXJIHMBO 3IIHCHUTH TOCIIIOBHICTh CHMBOJIBHUX OOYHCICHb 3
aHATITUYHUMM BHpa3aMH, SIKI ONMUCYIOTh CKJIQJHI TEOMETPUYHI MOJel Ta IiX
Bizyamzamito. Ile, y cBoro depry, mnependadae 3acTOCYBaHHS MOJYJIBHOTO
MpoTrpaMyBaHHs — pO3OUTTS MPEIMETHOI 00JIACTI JOCIIIMKEHHS Ha JIOTTYHO TOCJI1I0BH1
yacTUHU. MojayibHa CTPYKTypa Oprasizaulii IpOrpaMHOro KOy MOKpallye KHOro
YUTA0EBbHICTh Ta CIPOILYE MOAANbIIE CYIPOBOKEHHS.

Y CAS Maple moayni € 6a30BUMHU OAVMHUIISAMHU KOJYBaHHS, SIK1 JTO3BOJISIIOTH
o0'eqHYBaTH MpOLIEAYpH Ta JlaHl B €IUHY CTPYKTYypy. lIpu cTBOpeHHI MOAYIbHOT
CTPYKTYPH TIPOTPAMHOTO KOAY BaKJIWBO TOTPUMYBATHCS HACTYITHUX MPUHITUIIB: 1)
KOKE€H MOJYyJIb TOBUHEH MATH YITKO BU3HA4YeHY (DYHKILIOHAJIBHICTh; 2) 3aJ€XKHOCTI
MDK MOJYJISIMH MarOTh OyTH MiHIMI30BaHi 3a JOMMOMOTOIO BIAMOBIAHUX 1HTEPQEHCIB:
3) HEOoOXiHO PO3MEKOBYBATH JIOKAJbHI Ta €KCIOPTOBAHI 3MIHHI JUIsI KOHTPOJIIO
JTOCTYIy 10 JaHuX; 4) IMPUXOBYBaHHS JeTajied peaiizarmii J03BOJISE€ 3MIHIOBATH
BHYTPIIIHIO CTPYKTYPY MOAYJIsl O€3 BIUTMBY Ha 30BHIIIHINA KOJI.

HaBenemo MoxmBocTi po3pobisienoro mporpamuoro moxayiass CURVes s
JOCIIKEHHST TOBUTIbHOT KPHUBOI, 3aJaHOi BEKTOPHO-TIAPAMETPUYHUMHU PIBHSIHHAMHU
BUy BUAY r(u)=[x(u),y(u),z(u)], ne u=U — He3anexHM1I1 mapaMeTp U 13 33J1aH01 001acTi
U iioro BuzHaueHHs. JJis npukiiany, 3aaHHst 00’ €kTa (€K3eMIUIsipa) TBUHTOBOT JIHI1
Ha nuiiHapl ooepranHs BUKIUK Moayinst CURV((r(u),u=U) maTumMe BUTIIS:

ol := CURV(uabHelixCylinder(u, a. b), u=0.2Pi) :

O06’ext ol (rBUHTOBA JiHIsI) BOJIOAI€ OM3bKO 80 METOIB 1i JociikeHHs. Tak,
BUKIUK MeToliB ol:-crv(); ol:-leng(); m03BOJIAIOTE OTpUMATH MapaMETPUUHE
PIBHAHHS TBUHTOBOI JIIHII Ta i JOBXHMHY BIIIOBIIHO:

[acos(u)., asin(u), bu
Jm u

A0G0 x BUKIUK MeTOAiB 0l:-torsion(); ol:-inverse(u, r); HAJAIOTh MOXJIHBICTh

oJlep>KaTH PIBHSHHS BIJNOBIJIHO CKPYTY, 1HBEPCHOTO NEPETBOPEHHS Ta HAINpPSMHI

KO€(]ilIEHTH TOTUYHOI B U-TOYKAX TBUHTOBOI JIiHIi BIJMOBIIHO:
b

@+ b
12 a cos( u) 12 asin( 1) P bu
Pit+d Pit+d P+ d

7
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Jnis rpadiunoi Bizyamizaiii reoMeTpudHUX (POpM, MOB’S3aHUX 3 TBUHTOBOIO
JIiHI€0, HEOOXITHO 3aJlaTH YWCIIOBI 3HAYCHHS TapaMmerpaMm a 1 b ii ¢opmu. s
JOTPUMAaHHS BUIIE HABEJCHUX MPHUHITUINIB, 3aJJaHHS IMapaMeTpiB a 1 b 3M1HCHIOEThCS
BIIMOBITHUM MeToqIoM ol:-crv(a=3,b=1). Ha puc.l,a moGynoBaHa TBUHTOBA JIiHIS 3a
MU TTapaMeTpamMu ii HopMHu.

Jliis Oynp-s1K01 KpUBOi, B TOMY YHCII, 1 TBUHTOBOI JIiHII MOKHA MOOYIyBaTH ii
CYIIPOBOJIKYIOU1 T€OMETPUYHI 00pa3u, 30kpema TpurpanHuk @pene (puc.1,0) —meron
ol:-frene(u=Pi). Ockinbku TrBUHTOBa JiHIA J00pe BUBYEHA 3 TOYKH 30py il
BUKODUCTAaHHA $K HANpsAMHOI JiHI{ JiHIHYaTUX TOBEpXOHb, TO Ha puc.l,B-€
moOy10BaHO 300paXKE€HHS BIAMOBIAHO MOBEpXHI AoTHYHUX 01:-srTangs(), HOpmaei
ol:-srNorms(), 6iHopmaneit ol:-srBinorms(), Ta nuniagpuanoi o1:-srCylinder().

Puc. 1. CynpoBomxyroui opMu rBUHTOBOT JIiHIT

8
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KAHAJIOBA MOBEPXHSJI I3 IIJIOCKOIO JIIHIEIO IIEHTPIB TA i
OKPEMHH BUITAJIOK — TPYBUYACTA ITOBEPXHS
Hecgioomin A.B.

Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

B 3araipHOMYy BHUITAJIKy KaHAJIOBOI IOBEPXHI OJHI€I0 CIM’€IO0 JIiHIl KPUBHHU €
KOJIa 3MiHHOTO pajiiyca. IX IIeHTpU po3TalIOBaHi HAa KPUBiii, SKa HA3UBAECTHCA JIHIEIO
HEeHTpiB. Po3riisHEMO OKpeMul BUIIAOK, KOJH JIiHISA HEHTPIB € IUIOCKOI KPHUBOIO.
KanasioBy mnoBepxHi0 MO>KHa YTBOPHUTH, SIKILO IO 33JaHIi JHII HEHTPIB PyXa€eThCs
1eHTp cepu 3MiHHOTO pajiyca. B Takomy Bumaaky oOBiHA MOBEPXHS MHOKUHU ITUX
cdep Oyne kaHanoBoro noepxHero. Okpema cdepa (Ha puc. 1,a 300pakeHa KOJIOM) €
JTOTUYHOIO JI0 KaHAJIOBO1 MOBepxHi. JIIHI€I0 TOTUKY € K010 (Ha pHC. 1,a MPOCKIIIOETHCS
psMOIO, SiIKa 300pakeHa MOTOBLIEHOIO JiHI€w). Lle KoJio € JiHII0 KPUBUHU I
KaHaJIOBO1 MoBepxHi. I3 puc. 1,a BUAHO, M0 UEHTp KojJa KPUBHHM HE 30iraerbcs 13

LIEHTpOM cepu.

2P

a 0
Puc. 1. I'padiuni unrocTpatii 10 yTBOPEHHS! KaHAJIOBOT OBEPXHI 13 IIOCKOIO JIHIEIO
LEHTPIB: a) IUIOUIMHHU TBIPHUX KUT — JIHIA KPUBUHU KaHAJIOBOI TOBEPXHI — OTMHAIOTh
UJITHIIP, MOTIEPEUYHUM TIEPEPI30M SKOTO € KpuBa k; 0) cxema J10 crnoco0y yTBOPEHHS
KaHaJIOBOI MOBEPXHI 3a 3a71aHOI0 KPUBOIO k

Ao MIOMMHMA, B SIKUX PO3TAIIOBaHI TBIPHI KOJIa KPUBHHHM KaHAJIOBOI
TOBEPXHI, MPOJIOBXUTH 33 MEXI IIOBEPXHI, TO BOHU OyAyTh OTMHATH HI/IJ'IIHI[pI/I‘-IHy
noBepxHio. Ii monepeunnm nepepizom Oyne kpusa k (puc. 1,a). Buxoasuu i3 1mporo,
MO>KHa CTBOPUTH aJITOPUTM KOHCTPYIOBAHHS KaHAJIOBOI IOBEPXHI, B3SIBIIU 32 BUXITHY
YMOBY IUIOCKY KpuBYy k. Ha puc. 1,0 mokazaHa cxemMa KOHCTPYIOBaHHS KaHaJIOBOI
MOBEPXHI 32 33/1aHOI0 KPUBOIO k. 3a Hel OyJio MpUIHATO KoJo paaiyca R. B pe3ynbTari
3aCTOCYBaHHS TeOpii MudepeHIiaabHOl TeoMeTpii 1 MaTEMaTUIHHUX TIEPETBOPEHD OYJII0
oTpuMaHo audepeHIiaibHy YMOBY MIXK mapaMmeTpamu R, u 1 p (puc. 1,0)

pp' =u(R+u'). (1)
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Paniyc TBipHOTO KONIA p=p(?) 1 BiACTaHb u=u(?) € (PYHKIIIMU HE3AICKHOI
3MIHHOI #, 32 JIOTOMOTOIO SIKO1 OITUCYETHCSI KPUBA K.

B pesynbTati po3B’sa3ky nudepeniianbHoro piBHaHHA (1) Oyno oTpuMaHo Aesiki
KaHaJIoBI1 MoBepxHi. [Ipu p=const Oyna 3HalijiIcHa HACTYITHA 3AJICKHICTD:

u=-Rt+c, (2)
7ie ¢ — cTaja IHTerpyBaHHS.

[Tpu cramiifi BeIMYMHI TBIPHOTO KOJIa YTBOPEHOIO TOBEPXHEIO € YaCTKOBHIA
BUIIAJ0K KaHAIOBOI HOBEPXHi — TpyOUacTa MoBepXHs. [ 0COOIUBICTIO € Te, IO LHEHTP
TBIPHOTO KOJa 30iraeTbes 13 eHTpoM cdepu. [lpu 3MiHHOMY pafiyci TBIpHOTO KoJia I1i
IEHTpH He 30iraroThes (puc. 1,a). TpyOdacTta moBepxHs, 10 BIAMOBIIAE 3aJIEKHOCTI

Puc. 2. KananoBi noBepxHi 13 TBIpHUM KOJIOM CTAJIOTO 1 3MIHHOTO pajiyca:
a) YaCTKOBHM BUIIAJ0K KaHAJIOBOI MOBEPXHI — TpyOUaCTa MOBEPXHS 13 CTAIUM
pazlycoM TBIpHOTO Koja 0) KaHaJIoBa MOBEPXHS 13 3MIHHUM PajlycoOM TBIPHOTO KoJjia

[ToOynyeMo kaHaIOBY MOBEPXHIO, Y AKO1 BIICTaHb u=const. B TakoMy BUNAAKy
13 nudepeHIianbHOro piBHSAHHS (1) OTpUMY€EMO HACTYIIHY 3QJICKHICTh p=p(1):

pz\/u2+2Rut+c, (3)

3a mi€r0 3alexHICTI0O MoOyJoBaHa KaHajloBa IMMOBEepxHA Ha puc. 2,6. Jo
nudepeHianTbHoro piBHIHHSA (1) BXOIATH ABI 3aJIGKHOCTI: p=p(?) 1 u=u(t). lle nae
MO>KJIMBICTh OJTHY 3aJIS)KHICTh 3aJlaBaTH, a 1HIIy 3HaxoauTH. Ha puc. 3 moGynoBaHo

KaHAJIOBI MTOBEPXHI 13 JIIHIHHOIO 3aJIeKHICTIO MIJK BIJICTAHHIO U 1 PaJlyCcoOM p.
20 -

10

Puc. 3. KananoBi moBepxHi 13 J1HINHHOO 3aJI€KHICTIO MK BIJICTAHHIO U 1 PaJilyCOM p
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VJIK 514.18

TEOMETPUYHE MOJEJIOBAHHS TPAHC®OPMIIII TOPCIB 1151
BUPIHIEHHSA 3AIAY BIIBUTTSA
Ko3zax 1O.B.
Kuiscokuii nayionanvHuti yHigepcumem 0y0i6HUYM8A i apximexkmypu

BHacnmigok cy4acHOTo0 pO3BUTKY TEXHIYHHMX 3acCO0IB Ta METOMAIB YIPABITIHHS
HUMHM BHHHUKA€ HEOOXIJIHICTh BIPOBA/KEHHS I1HHOBAIIMHMX TEXHOJIOTIH Yy TaKuX
chepax, SK apXITEKTypa, aKyCTHKa, Fei0TeXHIKa, COHIIE3aXUCT Ta 1HIIMX acIeKTax
JIIOJICHKOL JISUTBHOCTI. 3pOCTa€ 3aCTOCYBAHHS PyXOMUX €JIEMEHTIB (hacajiB, BITOMHUX
AK KiHeTH4YHI (acaau, yHiBepcaiizaiis (YHKIIA BHUIOBUIIHUX 3aJiB JOCSATAETHCS
yepe3 TpaHchopMalliio TiasJalbKuX MICHb Ta BIJIOMBAIOYMX €KpaHiB, 1110, B CBOIO
4yepry, BIUIMBAIOTh HA AaKyCTHYHI XapaKTePUCTHKU. ['eloCcUCTEMU BUKOHYIOTH
cnoctepexeHHs 3a pyxom CoHg, 110 TiABUILYE iXHIO epekTuBHICTb. | 11eil nepemnik
MO>KHa TIPOJIOBKYBaTH.

JIist IpOEKTYBaHHSI PYXOMHUX CHCTEM € KPUTHYHO BaKJIMBHM IPOTHO3YBaTH
TE€OMETPII0 3MiH, 110 CTOCYEThCA SIK IMOJOKEHHS, TaK 1 opMu TpaHCHOPMOBAHUX
MOBEPXOHb. Y OyIb-IKUH MOMEHT TpaHcpopMallii MPOEKTAHT MOBUHEH MAaTH 3HAHHS
PO TEOMETPUYHI Ta AHAIITHYHI BJIACTUBOCTI IUX IMOBEPXOHb MJIA YCHIIIHOTO
BUPIIICHHS TOCTaBJIEHUX 3aB/IaHb, TAKUX SIK BIAOUTTS 3BYKY a00 CBITJIA, 1 PO3PAXyHOK
HECYy40i CITPOMOXKHOCTI TOIIO.

VY 3arasibHOMY BUIAJIKY, TpaHChOpMAIlisM MIAJSATAIOTh SIK HEPO3TOpPTHI, TaK 1
PO3rOPTHI TOBEPXHIi, SIKI OIIHIOIOTHCS y KOHTEKCTI BIAOWTTS 3BYKY Ta CBITJA.
Hepo3ropTHi nmoBepxHi BUMararoTh MOAUTY Ha MEHII JUISHKH, MAapKeTyBaHHS, a0o
BUKOPUCTAHHS 1HIMUX METOMIB, 110 MOXYTh 3MIHIOBAaTH METPUYHI XapaKTEPUCTUKH
JHIA Ha TOBepXHi. PO3ropTHI MOBEpXHI, TakKi sIK TOPCH, & B YACHUX BHUIIAJKAX KOHYCH
1 HWJIIHIPH, 31aTHI TpaHchopMmyBaTHUCs 0€3 pO3TATYBaHb 1 pO3PUBIB, 30€pIiratoyu CBOIO
LJTICHICTh; BOHU TaKOX MOXYTh OyTH 3aMIHEHI Ha CKJIQJKU 200 MJIOLIMHHI €J1€MEHTH.
TopcoBl mMoBepxHI € HAMOUTbII aJanTOBaHUMHU [Jisi TpaHchopMmauii SK JiHIAYAaTi
PO3rOPTHI MOBEPXHI, SIKI CTBOPIOIOTHCS HAINPABISIOUUMH y BUIJISIII TOBEPXOHB a00
KpUBUX.

[Tpu npoekTyBaHHI peKOHCTPYKIIii Kynoja bynnecrara B bepiiini apxiTeKTopom
Hopmanom ®octepom Oyna peanizoBaHa J3epKajibHa IOBEPXHS OOEpPTaHHS, IO
3a0e3neyye MPUPOAHIM OCBITICHHSIM 3ajl 3acilaHb, a NPU LbOMY MiJKYIOJbHUN
IPOCTIp BUKOPUCTOBYETHCS JI BiABIAYyBaHHS TypucTamu. KomrmiekcHe pilieHHs
nepeadadae HasBHICTh €KpaHa, IO 3aXHINA€ 3aj] 3aciaHb BiJ BIIOUTTS MNPSIMUX
COHSYHMX TIPOMEHIB B TPOCTIp NPUMIIICHHS, $SKI MOXYTh CIINATH JIOACH Ta
JIOCTABJISITH HAAMIPHY TEIUIOBY eHepriro. [Ipoctip nmst 360piB B aTpiymi HOBOT miTad-
kBaptupu Philips Lighting B EitHaxoBeni moOymoBaHa BijOuBarO4a MOBEPXHS, IO
CKJIaJIa€ThCs 3 IPIOHUX IJIACTHUH, SIK1 BIIOMBAIOTh BEPXHE CBITJIO BIJIMO MPUMIILICHHS,
30UIBIIYIOUM 3HA4YEHHs Koe(]illieHTa MPUPOJHBOTO OCBITJICHHS 3aJIs IMiABUIIECHHS
KoM@opTy niepedyBaHHs Ta pOOOTH MPAIIBHUKIB.
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Puc. 1. 3actocyBanHs Teopii BIiTOUTTIB HAa MPAKTHIIL: @ —[IPOCTIp It 300piB B
aTpiymi HoBoi mtab-kBapTupu Philips Lighting B EfinaxoBeni, 6 — Kymo:n
bynnecrara, bepnin, Himeuunna

TopcoBa moBepxHA TS OymyeThcs 3a JOMOMOTOI0 IUIOMIMH, TOTHYHHX
OJIHOYAaCHO JO [JIBOX KpHUBHUX, Hampukiaja, emnciB. [l yac mnpakTUYHOTO
IPOEKTYBAHHS, ApXITEKTOP CTUKAETbCA 3 TPyAHOUIAMH MOOYIOBH BIJOMBAIOYMX
€KpaHiB y BUIJISI/II TOPCOBUX MOBEPXOHB. [Iporpamu mapaMeTpuyHOro MOAEIIOBAHHS,
Hanpukiag, Grasshopper, HafgalOTh MOXIMBOCTI MOOYAOBH Ha OCHOBI aJIFOPUTMY
rpadiyHOro MOJENIOBaHHS JOTUYHMX IJIOUIMH. Lle Halae MOXKIIMBICTh TPOrHO3YBAaTH
B1IOWTTS BiJl TAKUX TTOBEPXOHb.

3aBASKM TOMy, MIO0 TOpCOBa TIOBEPXOHb pPO3rOpTHA, TOOTO, BOHA
TpaHC(HOPMYEThC 0€3 pO3TATYBaHb Ta CKJIAJOK, IMPOCKTAHTy HEOOXITHO 3HATH
BJIJACTUBOCTI TOPCOBOi MOBEpXHI B OyAb-sKy MHUTh TpaHchopmamii. g
MPOTHO3YBaHHS BJIACTUBOCTEH TpaHC(OPMOBAHOI TOPCOBOI MOBEPXHI HA MPaKTHULII
HEOOXITHO MOJENIOBAaTH TpaHC(hOpMAIil0 HAOpSIMHUX ENINCIB TAKUM YHUHOM, 1100
KOKHA TOYKa HAMPAMHOI 1]l Yac pyXy Hajexalla IeBHOMY TUITYy eJIIcy 1 30epiraiach
OJIHO3HAYHA BIAMOBIAHICT, TOYOK HANPSIMHUX Ta MPSMOJIHIMHUX TBIPHUX.
Hamnpukinaz, piBHIHHS JiHIT pyXy KOKHOI TOUYKH KOJia B MTApaMETPUYHOMY BU1 Oyjie
MaTy BUTJISI:

L6
L 6 L L 6
y=r HCOSZ_H HCOSZ

ne L — noBxuHa AyTU KoJa,
© — UECHTpAIBHUN KYT AyTH KOJA.

Bigomi, Takok, mapaMeTpuUuHi PIBHSHHS TOPCOBHUX IOBEPXOHbL Ta PIBHSHHS
BIIOUTTIB BiJ 1X TBIpHUX.

12
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a 0 B
Puc. 2. Topc T%3 nBoma enincamu, sKi J1€KaTh BO B3a€MHO HEPIIEHIUKYIIPHUX
IUIOLIMHAX: a — TeOMETpUYHA 0Oy 0Ba JOTUYHUMHU IUIOIIMHAMHU, O, B — M0OYA0Ba B
nporpami Grasshopper.

Ha OCHOBI reoMeTpUYHUX Ta AHAJITUYHUX MOJENIEH TOPCIB, € MOXKIHUBICTh
CTBOpIOBaTU TpaHC(hHOpPMOBaHI (Pi3MYHI MOJENI 3 BIIOMUMH ab0 MPOTHO30BAHUMHU
B1JOMBArOYNMH BJIACTUBOCTSIMM.
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VJIK 514.8

INPAKTUYHE 3ACTOCYBAHHSA CKUIATHUX MTPOCTOPOBUX ®OPM
Moposzoea M.IO., Cuoopenko O.C.
Hayionanvnuii mexniunuu ynieepcumem «XapKiecbKuul nOJimMexHiYHUt iHCIumymy

CxiaiHi T€OMETpUYHI TPOCTOpOBI (OPMH BIJITPAIOTh BAXKIWUBY pPOJIb Y
OaraThox cdepax JIACHKOI TISUIbHOCTI, TAKUX K 1HXXEHEPis, JU3aiH Ta apXiTeKTypa.
Bonu € TBipHUMH elleMEHTaMU JJIsl CTBOPEHHS HOBUX THUITIB 1HHOBAIIMHUX 00’ €KTIB,
K1 TIOEAHYIOTH B €001 $K €CTETHYHY IPUBAOJMBICTh, Tak 1 Oe3mocepeaHbo
TEXHOJIOT1YHY (YHKIIOHATBHICTh. BaXIMBUM acneKTOM 3aCTOCYBaHHS CKIIAJIHUX
MPOCTOPOBUX (HOPM € BUKOPUCTAHHS CydacHUX 1H(POpMAIIHHUX TEXHOJIOT1H, TAKUX SIK
KOMIT'FOTEpHE MOJICIIOBAHHS Ta TpUBHMIpHA Bizyamzamia. Ll MoxnuBocTi
BIIKPUBAIOTH JIOCTIAHUKAM HOBI MEPCIEKTHUBHU JJIsI HAYKOBUX IMOIIYKIB 1 TBOPYOTO
BHPAXEHHS.

CkmaznHi npocTopoBl (OpMH B apXITEKTypl JO3BOJISIIOTH IUIAHYBAaTH HOBI
aKTyaJibHI TUIU OYyJiBEJIb HE JIUIIE 3 TOYKHU 30py MPOMUCIOBOI €CTETUKH, ajle 1 3
OrJIsiAy HA MPaKTUYHY KOPUCHICTD 1 PyHKIIOHANBHICTh. CydacHi OyAiBil BCE YacTillie
MPOEKTYIOThCS 3 BHUKOPHCTAHHSAM HECTaHAAPTHUX GOpM (HAMPUKIAM, THX, IO
IMITYIOTh (PpakTaibHI CHOJIYKH), IO JTO3BOJISIE CTBOPIOBATHU YHIKAJIbHI MPOCTOPOBI
pitenHs [1]. st mpoekTiB Ha BIAKPUTIN MICIIEBOCT1 3AJIy4eHHS TAKUX TEOMETPUYHUX
GbopM PO3IIMPIOE MOKIUBOCTI apXITEKTOPIB 3 TOYKH 30PYy Kpaloi opraxizarii
cepenoBuina [2]. TexHOOT1i KOMIT FOTEPHOT'O MOJICTIOBAHHS JI03BOJISIOTh €PEKTUBHO
BTUTIOBATH TaKl apXiTeKTYpPHI MMPOEKTH Y KUTTSI.

VY au3zaiiHi, 30KkpeMa MPOMHCIOBOMY, BUKOPUCTAHHS CKJIQJIHUX MPOCTOPOBUX
dbopM y Monensx cHopusie MOsBI HOBUX OO’€KTIB CYCHIJIBHOTO BXHUTKY (MeOu,
MpeAMETH MOOYTY TOIIO) 3 MPHUHIMIOBO HOBUMH YHIKAJIbHUMHU reomeTpismu [2].
OckuIbKM OJHOYAacHE 30€peXeHHs SK 30BHIIIHHOTO BUIJISAY, TaK 1 BHYTPILIHIX
(GyHKLI 00’€KTIB € BaXKJIMBUMHU Y MPOMUCIOBOMY JU3aiHI, 3a]y4€HHS CKJIaIHHUX
NpocTOpoBUX (opM y il Taily3i Ja€e HOBI LUISIXM [ JU3aHY MPOJYKIIi.
BukopuctanHs monepeqHbOl TPHUBUMIPHOI Bi3yadizailii Takux OO €KTIB Jae
MO>KJIUBICTh YHUKATH TOMUJIOK MPU IXHHOMY BUPOOHMIITBI.

[mxeHepHi pPIMIEHHS Ha OCHOBI CKJIQJHHUX MPOCTOPOBUX (OPM BUMAraroOTh
TOYHOCTI PO3PAXYHKIB, KA MOKE JJOCITATUCS MUISIXOM 3aCTOCYBaHHS PI3HUX PO3JILIIB
reoMeTpii Ta YuceabHuX MeToaiB. Lle 3yMoBIeHO THM, IO CKIIaHI MPOCTOPOBI hopMH
BU3HAYAIOTHCS KOMIUIEKCHOIO CTPYKTYPOIO 1 MICTATh B CBOI OCHOBI OaratoBUMIpHI
Tima abo moBepxHi obepranHs. CydacHa OOUYMCITIOBAJIbHA TEXHIKA Ta MPOTPaMHE
3a0e3Me4YeHHS I03BOJISIOTh MMPOEKTYBATH 1HXKEHEPHI KOHCTPYKIIii Ta IHPPACTPYKTYpHI
00’€KTH 3 BHKOPHUCTAHHSIM TakKuX (popM. AKTyaJIbHHM HAMPSIMKOM € 3aCTOCYyBaHHS
CKJIaJIHUX MPOCTOPOBUX MOBEPXOHb y (Hi3UIll MiJ Yac IOCTIIHKEHb aepOIuHAMIYHUX
BJIaCTUBOCTEH pizHux aetaneit [3]. lle mpuzBoauTh A0 BUHANIEHHS HOBUX BHIIB
reOMETPIH, 1[0 MOXKE CIPUATH PI3HOMAHITTIO KOHCTPYKTOPChKUX pilieHb. Kpim Toro,
30UIBIIYETHCS KUIBKICTh JIOCTIKEHb CKJIQJHUX TeOMETpUYHUX (opM y Taysi
MaTepialo3HaBCTBa, 30KpeMa Kpuctanorpadii Ta MiHepasorii, Jyisi BAHAUICHHS HOBUX
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BUJIIB MaTepialiB 3 BUCOKMMHU MOKa3HUKAMHU MIITHOCTI, CTIHKOCT1, JOBrOBIYHOCTI [4].
baraTo BHIIB CKJIaJHUX MTOBEPXOHb JTOCIIHKYETHCS ISl 3aCTOCYBaHHA Yy O10JI0T14HIM,
XIMIYHIN Ta MenuuHIN cepax.

Ha cporomHi mepcrneKkTUBH BHUKOPUCTAHHS CKJIATHUX IMPOCTOPOBUX (opMm y
pi3HEX cdepax NIOACHKOI JISIIBHOCTI TICHO TOB’S3aHI 3 PO3BUTKOM TEPEIOBUX
TexHojoriii. HoBi mMeToau TpUBHUMIPHOTO NPYKY, CydyacHE MaTepiaJO3HaBCTBO Ta
BJIOCKOHAJICHHSI CHCTEM aBTOMATH30BAaHOTO TPOEKTYBAaHHS BiJIKPMBAIOTh HOBI
MOKJIMBOCTI JJIsi TakuxX pilieHb. BogHouac mij 9yac MpakKTUYHOTO 3aCTOCYBAHHS
reoMeTpuYHUX (OPM MOXKYTh BUHUKATH IMEBHI TPYIHOII, OB sA3aH1 31 CKIAIHICTIO
KOHCTPYIOBAaHHSI TaKuX OO0’€KTIB, II0 BHMarae BiJ ¢axiBI[iB BHCOKOTO PIBHS
npeamMeTHoi kBamidikaiii. Yepe3 1e BIpoOBaKEHHS Takux (OpM Yy BUPOOHHUIITBO
noTpedye CHeliai3oBaHUX 3HAaHb Ta HABUYOK: K TEOPETHUYHHUX Y Tally3sfX BHUIIOI
MaTEeMaTHKH, TaK 1 IPAKTUYHUX y MEXaX BUKOPUCTAHHS BIJMOBIAHOIO MPOTPaMHOIrO
3a0e3neyeHHs. ToMy HEOOXITHUM € BIIPOBA/DKEHHS HOBUX METOJUK Yy CHUCTEMY
BUKJIQ/IaHHS TEOMETPIi 1 CYMDKHUX HayK JJsl (popMyBaHHS y MailOyTHIX CHELIATICTIB
rJIMOOKOTO PIBHA PO3YMIHHS 1 Kjacu(iKalii CKJIaJHUX T€OMETPUYHUX 00’ EKTIB.

CkiazmHi mpocTopoBl (OpMH € BaXKJIMBUM aCIEKTOM Yy 1H)XKEHepii, Ju3aiiHi,
apXiTeKTypi Ta iHIIMX NpPaKTMYHUX cepax 3acTOCYBAaHHSA. IXHE BMKOPHMCTAHHS
BIJIKpDUBA€E HOBI MEPCHEKTUBH JIJISl PO3BUTKY TEXHOJOTIH, 1110, B CBOIO YEPry, CIPHSIE
PO3BUTKY BHIL€3a3HAYCHUX cdep JII0ACHKOI AISIbHOCTI. B mopansiioMy BapTo
OUIKYBaTH 1HTErpauito Takux (GopM y Bce OUTbIIY KUIBKICTh Tally3€i, 110 J03BOJIUTH
MIJBUIIMTA  PIBEHb  HAMIMHOCTI MalOyTHIX  KOHCTPYKTHMBHUX  pIIIEHb Ta
€pPrOHOMIYHOCTI PO3MOJILITY PECYPCIB JIsl MOAIOHUX TTPOEKTIB.
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VIIK 514.18:728.8

BU3HAYEHHS NEPEBUIIIEHHS ITIPOMEHS 30PY 3A 3AJTAHOI
BUCOTH NIJJHOMY OCTAHHBOTI'O PSIIY MICIIb
30aneeuu B.A., Kynopam T.M., /limuiyskuui C.1., Ilyzauoe €.B.
Hayionanvnuti ynigepcumem 600H020 20cno0apcmea ma npupoO0OKOPUCHT) 8AHHSL

B mpakTuiii mpoexTyBaHHS 3a1B 1 CHOPY/ JUIS IIsiAa4iB BUHUKAE TaKa CUTYyallis,
KOJIM BIAMITKY MiJIJIOTH OCTAaHHBOTO PsiAy a00 MOMEPEYHOTo MPOXO0ay MPU3HAYAIOTh 3
00’€MHO-IIJIaHYyBaJIbHUX MIpKyBaHb. Hampukian, mnpu peKoOHCTPYKIIi 3aly uYu
criopyau. Toal ajig OLIHKK yMOB BHIUMOCTI, 10 (PAKTMYHO BUHUKIM, HEOOX1THO
BU3HAYUTH (PAaKTUYHE TIEPEBUIICHHS MPOMEHS 30py 1 MOPIBHATH HOTO 3 MIHIMAJIBHUM
MEPEBULLIEHHSM, K€ 331a€ThCSI B HOPMaX MIPOEKTYBAHHS 3AJIEXKHO B1Jl pIBHS KOMPOPTY
(nepmmii, Ipyrui, TpeTii) 1 MONOKEHHS pAny (IepeaHi psSau, CEpenHl PsSau, 3aH1
psum) [1].

J{nst ABOBUMIPHOiI MOJIel O€3MepelKoIHOI BUAUMOCTI, KOJIM MiAHOM psIiB
B1IOYBA€ThCSA MO KPHUBIA HAWMEHILIOTO MiANMOMY, BUCOTa ); MOHOKYJSIPHOTO OKa
rsiiada i-ro psiy BU3HAYAETHCS 32 PEKYPEHTHOI Ghopmyioro [3]

Vi= i1+ Co—Yo(xi +di—-1))/(x; +d(i-2)+Yg 1=23,....,n, (1)
a60 3a hopMyJIOI0

yi = (x1 +d(i — D)((y1 — Yo/xi + CoXiz 1m) Yr,i=2,3,...,n,  (2)

1€  X;— BIACTaHb B IUIaHi BiJ (POKYCHOI TOUKH IO CIIMHKHU Kpiclia Mepuoro psaay, d
— rnuOuHa psAxy (BiICTaHb MK CHMHKAaMHU KpICENl CYMDKHHX PAJIB [0 TOPU3OHTAIIL),
Cy — aHTPOIIOMETPUYHE NEPEBUILEHHS, Yy — BUCOTAa (POKYCHOI TOYKH (BIJICTaHb I10
BEpPTUKAJII BIJ PIBHS MIJUIOTH MEPUIOro psiay 10 (pokyca), i — HoOMep psaAy, # — YHUCIIO
pAIiB (BUCOTAa MOHOKYJISIPHOTO OKa IJisiiava Mepiioro psany y; = h, h = 1,2 m).

B pob6ori [2], Buxoasuu 3 pexypeHtHoi ¢opmynu (1), Oyna 3anponoHoBaHa
(dbopMyIa sl BU3HAYEHHS NIEPEBUILIEHHS TpoMeHs 30py C, sika cama Ma€ peKypeHTHUI
xapakrep. [Ipote popmyna (2) 103Bosisi€ 3pa3y BU3HAYaTH BUCOTY MOHOKYJISIPHOTO OKa
ris1a4a OCTaHHBOTO psity. st uporo ii Tpeda nepenucatu s n-ro psay, HACTaBUTH
B HEl 3aMICTh aHTPOIIOMETPUYHOTO NepeBullieHHs: Cy nepeBuILeHHs nmpomens 30py C i
BUPA3UTH WOTO 3 OTPUMAHOTO PiBHSIHHSA. J[71s1 ocTaHHBOTO 7-TO psimy dopmyna (2)
HaOyBa€e BUTIIALY:

= (x1 +d(n - D)((h - Ye/xi + CEL )+ ¥y, 3)

X +d(l 1)
3BiI[KI/I
1

C=[yn—(xl +d(n-1))(h-Y)/x1 - Y{J/[(x] +dn- 1)) X T(ll)] (4)

Jnst 3aimy 3 Takumu BUXigHUMU Janumu: d = 0,9, n = 30,x; = 2,5 m, Cp = 0,12
M, Yr=1,5m, h = 1,2 m Oynu o04MCIIEH] BUCOTH MOJEKYJSPHUX OUYEl KOKHOTO Py
(puc. 1) mpu po3MileHHI PsAJIIB IO KPUBIM HAWMEHIIIOTO iAoMY .
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Puc. 1. MoHoKyIsIpHI 04l TJsi71a4iB ), TpeOiHKa PSIIIB ycf 3a iX pO3MIIIEHHS 110
KpUBII HAalIMEHILIOT0 MiAHoMy Ta (POKyCHa TOUKa Y

Sk BUAHO 3 PUCYHKY, BUCOTA OY€l MOHOKYJISIPHOTO OKa Tisfada OCTaHHBOTO
psALy CTaHOBUTH OLIbIIE 8§ M (8,03 M), a MIHOM MIJJIOTU OCTAHHBOTO PAY HaJ pIBHEM
M1JIJIOTH NIePIIOTO psiay — 6,83 m (Ha h = 1,2 m MeH1ue). SKIo B 3aji 3 IEBHUX MIPUUIUH
HEOOXITHO MaTH KOHKPETHY BHCOTY MOHOKYJISIPHOTO OKa TJIsja4a OCTAaHHBOTO PSY,
MEHIITY 32 BKa3aHy BHUIIE, TO MOYKHA OOYUCIIUTH, IKHM TIPH IIbOMY OY/I€ TIepEBUIIICHHS
30py 1 IEPEBIPUTH, YU OyJie BOHO 3aJ0BOJIBHATH HOPMATHUBHUM BUMOTaM.

Jns  iUmrocTpartii  3aJIeKHOCTI  3MIHM  TIEPEBUILIECHHS 30py BiJ BHUCOTH
MOHOKYJIIPHOTO OKa TJsjlaya OCTaHHBOro psiny mnoOynoBaHuili rpadik (puc. 2).
Po3paxyHOK MpoOBOAMBCS I TaKMX K€ BUXIIHUX JaHUX, K 1 B TOMEPEIHHOMY
BUMAJIKY. TITBKH BUCOTAa MOHOKYJIIPHOTO OKa risigada octaHHboro (30-ro psmy) vy
3MiHIOBas1ach Bia /1,2 m 1o 12 m uepes 0,54 m. llboMy iHTEpBaly BIAMOBIIaNa 3MiHA
nepeBuiieHHs1 ipomens 3opy C Bix 0,038 m no 0,168 m yepe3 0,006 m. Sk BUIHO 3
puC. 2, 3aNI€KHICTD € JIIHIMHOIO.

3BepHEMO yBary, 10 B HOpMax MPOEKTYBaHHS [1] MiHIMalibHE TIEPEBUILICHHS
3opy C y nepenHix psaax ajs 3aiiB /-ro, 2-ro Ta 3-ro piBHIB KOMGOPTY CTAaHOBUTH
BiAnoBiHO 0,010 m; 0,08 m 1a 0,06 m. Y cepenHix psnax: 0,12 m 1js 3alliB yCIX TPhOX
piBHIB kKoMbopTy. Y 3anHix psgax — 0,15 m; 0,14 m ta 0,12 m. OTXe, MiHIMaJIbHE
HOPDMATHBHE TICPCBUINCHHS TMPOMEHS 30py HaWyacTile € MEHIIUM 32
anTporomerpuune niepeButiieHHss Cy. lle o3Haudae, 1m0 HacTpaBai MPOEKTYETHCS HE
Oe3MepenikolHa BUIUMICTh, a BHUAUMICTh 13 3aTyJsiHHSIM. A 301UIbIICHHSA
MIHIMQJIBHOTO TICPEBUIIICHHS TPOMEHS 30pY IS 3aHIX PSIIIB MOSCHIOETHCS] TUM, IO
y IaNbHIX psiIax BUHUKAE OLTBINE 3a TUIOMICIO 3aTYJISIHHS, aHIK Y TIEPEIHIX 1 CePeIHIX

[3].
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0.1H
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Puc. 2. 3anexxHicTh NepeBUILEHHS POMEHS 30pY Per Bl BACOTH MOHOKYJIIPHOTO
OKa TJIAJ1a4a OCTaHHbOT O psiAy YNN Hazl piBHEM MIJJIOTH TJisA1a4ya NepIIoro psay

TakuMm 4MHOM, BUKOPUCTaHHS popMynH (4) Aa€ NPOEKTYBATbHUKY IHCTPYMEHT
Ul BU3HA4YeHHs (AKTHUYHOIO TIEPEBUIICHHS MPOMEHS 30pYy, SKIIO BHCOTA
MOHOKYJISIPHOTO OKa IUIf/lada OCTAHHBOI'O PsIly pEriIaMEHTOBAHA.

Jliteparypa

1. IBH B.2.2- 16-2019 KynsTypHO-BUIOBUIIHI Ta J03BILIEBR] 3akiaau. Kuis:
MiHICTEpCTBO PETIOHATBHOTO PO3BUTKY, OYMIBHHUIITBA Ta UTJIOBO-KOMYHAJIHLHOTO
rocnojaapcTa Ykpainu, 2019. 93 c.

2. IlyrayoB €. B. BusnaueHHs nepeBuIlieHHs IPOMEHS 30PY MpHU 3a]1aHiid BUCOTI
M1JJIOTH OCTaHHBOTO psAAy Micub. TexHiuHa ecretuka 1 aAu3aiH. 2010. Bun. 7. C. 36-
40.

3. Ilyravos €. B., 3ganeBuu B.A, Kynapar T. M., JlitHiuskuii C. 1. 3opoBe
CIIPUUHSATTS, BUJUMICTh Ta OIIHKA 3aTYyJISIHHS B OyIiBIISAX 1 CIIOpyJax JJisl TJIsaqiB.
PiBue: BonmHchki obeperu, 2023, 348 c.
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YAK 631.171: 633.63

MOJIEJKOBAHHA ITPOPLIIIO BOPO3HU 3AJIEXKHO BIJI ATAMETPA TA
KYTIB BCTAHOBJIEHHSA T'PYHTOOBPOBHOI'O IUCKA
Bipuenxo I'.A., Bonoxa M.II., Aoaouncoxuii II.M., Bopoo6iiose O.M.,
Jlazapuyk- Bopooiuiosa IO.B.

HTYY «Kuiscokuti nonimexniunuu incmumym imeni leops Cikopcbko2o»

[TomymsipHICTE ~ TPYHTOOOPOOHHMX  JIUCKIB ~ OOYMOBJICHA  CYYaCHUMH
POTPECHBHUMHU TEHJACHIISIMH III0JI0 MiHIMami3arii o0po0iTky 3emuii. [lopiBHSHO 3
MOJIMIIEBUMH POOOYMMHU OpraHamMM Ta CTPUIYACTUMHU JalaMu JUCKU Ppeasi3yloTh
CYTT€BE 3MEHIICHHS C€HEPreTUYHUX BUTPAT, MOKPAIIYIOTh KpPUILIEHHA TPYHTY Ta
CHOpUsiloTh 30epexeHHI0 Bojoru. Y myoOmikamisx [1-3] Bigmidaerbes, 110
MPOJYKTUBHUMH 3aco0aMu JIJIi KOMIT FOTEPHOTO MOJICIIOBAHHS, IPOEKTYBAHHSI,
BUTOTOBJICHHS Ta €KCIUTyaTalli IpPyHTOOOPOOHUX JUCKIB MOXYTh OyTH 1HTErpOBaHI
cuctremu CAD/CAM/CAE/PLM (Computer-Aided Design, Computer-Aided
Manufacturing, Computer-Aided Engineering, Product Lifecycle Management) Ta
aKIIEHTYEThCS (PyHIAMEHTAIbHA POJh TEOMETPHYHUX MOJIEIEH, OJHAK 3a YMOBHU
HaIlpalOBAHHS HAJEKHUX MAaTEMATHUYHHMX 3aJIEKHOCTEN. 30Kpema, y [3] aBTOpamu
3alPONOHOBAHO HOBY KOMIUIEKCHY KOHIICTIIIIIO YIPABIIHHIM JXHTTEBUM ITHKJIOM
CKJIaJIHUX TEXHIYHUX CUCTEM, KA CIIUPAETHCSA HA BXKE BIJIOMI 1H)KEHEPH1 METO/10JIOT 1.
[le Takox akTyaldbHO IS BUPIMIEHHS MPOOJEM  CUIbCHKOTOCIOIaPCHKOTO
BUpOOHMIITBA. [IeBHI eeMeHTH MOMyJISAPHUX HUHI KOMIT FOTEPHHUX MOJENeH, sIKi B
TUHAMIII B1OOPaXyIOTh PI3HOMAHITHI TPOIECH, BUKOHAHI 3a y4acTIO aBTOPIB Y
nyOmikaiii [4], NPUCBSIYEHIM KOMIT IOTEPHOMY BapiaHTHOMY T'€OMETPUYHOMY
MOJICITFOBAHHIO TLTYTIB.

BimomMo, 1m0 10 HEZaBHHOTO dYacy 0a30BHUM KOMIIOHEHTOM JIHCKOBUX
JYIWIBHUKIB 4YM OOpiH Oyna Oarapesi, IO MICTUTh 3aKpilUICHHMH Ha pami B
MIJIIMITHUKOBUX ONOpax BaJl, Ha SKOMY pPIBHOMIPHO pO3TallOBaHl JUCKU 3
MOXJIMBICTIO CIUIBHOTO PEryJlOBaHHsS KyTa artakd. ['OJIOBHUN HEIOJIK 3a3HAa4eHOl
CXeMH KOMITOHYBaHHS TOJISITAE B TOMY, ITI0 Yepe3 BITHOCHO BEHMKY JOBXKHHY Baja
HEJIOCTaTHhO J00pE KOIMIOITHCS HEPIBHOCTI MOBEPXHI IMOJSI, MO0 MPU3BOJIUTH 0
3a0MBaHb OKPEMHUX IHUCKIB, 1, SIK HACHIJIOK, IO CKpPY4YyBaHHS Ta TOJOMOK BB 1
BijiKa3iB y poOoTi Bciei Oartapei. Hapasi BUPOOISIOTBECS IHUCKH 3 MiIIPYKEHUMHU
CTOSIKaMH, SIK1 1THUBITyalIbHO, a HE Ha CIIIJILHOMY Bajly, KPITUISATHCS 10 paMU MaIlIHH.
BoHu TouHINIE KOMIIOIOTH MIKPOPENhEd TMOJsA, UMM 3amo0iraloThCcsi 3a0MBaHHS
po0OoYHX Opra”iB rpyHTOOOPOOHOTO 3HAPSJIS Ta 3MEHIITYEThCS KUIBKICTh MPOCTOIB
arperaTy. 3a3HadyeHl1 MPOTPECUBHI KOHCTPYKTHUBHI aCMEKTH OOYMOBIIOIOTH MOTPEOyY
HaIpaIlOBaHHS HAJICKHUX HOBUX MAaTEMaTUYHUX MOJCINICH, sIKi CTAHOBJISITH OCHOBY
JUTSL  TIOJANBIIOTO €(EeKTUBHOTO KOMIT IOTEPHOTO BIATBOPEHHS JOCIIIKYyBaHUX
TEXHOJIOTIYHUX MPOIIECIB.

[1lix yac ekcruryartariii y IpyHT1 yTBOPIOEThCS O0OpO3HA 3 TpeOCHIMHU BUCOTOIO C,
sKa 3aJIeKUTh BiJ AiamMerpa D IucKiB Ta KyTiB IXHPOTO BCTAHOBJICHHS (O — aTaku, 3 —
BiAXWJIEHHS BiJx BepTukani). Ha cxemi ¢opmyBanHs auckoBoi Ooposnu (puc. 1)
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3aCTOCOBAHO HACTYIHI MO3HAYEHHA: V — BEKTOP MIBUIKOCTI 3HAPSIAISA; a — TITMOMHA
00po0biTky; Dc — xopaa mmcka, sika BiAmoBimae c¢; b, — mupuHa 3axBaTy; b Tta 1 —
napameTpH, 1[0 BU3HAYAIOTh BIJICTaHh MK TUCKaMHU.
3rigfHO 3 arpoTeXHIYHUMHU BHUMOTAaMH BHCOTa TpeOCHIB HE IOBHHHA
MEPEBUILYBATH MMOJOBUHU TTIMOMHHU 0OpPOOITKY, TOOTO
c<0.5a. (1)

Puc. 1. ®opmyBaHHs TrpediHYACTOI TUCKOBOI OOPO3HU

Sk BUJIHO 3 HaBEJEHOTO BHUIIE 300paKCHHS, IMPHUHA 3aXBaTy JKWCKA JOPIBHIOE
BIJICTaH1 MK IpeOCHSAMHU Ta OOYUCITIOETHCS 3a (POPMYII010

b.= D, -sm(a). (2)

3a3HauyuMo, 110 3O0UTBIIEHHS TapameTpa [ 3MEHIIye BHUCOTY TpeOeHiB, a

3pOCTaHHS JuCTaHIii b — HaBmaku. [{ns  30epekeHHS BHCOTH ¢ HEOOXIITHO
3a0€3MeUYUTH CTATUM

b.=b-cos(a) —1I-sin(ax), 3)

TOOTO BiJl’eMHE 3HaYeHH |-Sin(0) KOMIIEHCYEThCS 301TBIIICHHSIM BETUYUHH b.
BiacTanp Mixk ocsimu oOepTaHHS TUCKIB

L=+b*+1*. 4)

CniBBigHomeHHs (3) 1 (4) HUPOKO BUKOPUCTOBYIOTHCS M1/l 4YaC KOMIIOHYBAaHHS
JAHUX CUTBCHKOTOCIIOIAPCHKUX 3HAPSIb.

3 dopmyn (1) ... (4) BUIHO, IO JOBOJI BAXJIMBOIO JJIsi SIKOCTI IPOIIECIB
oOpOoOJISIHHSA TPYHTY IMCKaMHU € BeTWYMHA ¢ BHCOTU rpebeHiB. Jlmsa i1 medimimii
3QJIKHO Bij JiameTpa D 3aCTOCOBYBAHOTO JMCKa, KyTiB MOro BCTAHOBJIEHHSA « Ta ff
BU3HAYMMO BIAMOBIIHY MaTEMAaTUYHY MO/ PO 1710 OOPO3HHU.

BukopucToByBaTHMEMO TPSAMOKYTHY ACKApTOBY cHUCTeMy KoopauHaT Oxyz
(puc. 2), abcumca x SKOi MPOTUJICKHA IMIBHAKOCTI V 3HapsAnas, mionmHa Oxy
rOpU30HTAaJIbHA, allliKaTa z BEpTUKAJIbHA.
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Puc. 2. 3oBHilIHE KOJIO AXCKA AlaMeTpoM D 3 IEGHTPOM Yy MOYATKy CUCTEMHU
koopauHat Oxyz

PiBHSIHHS HIKHBOI YacTMHM pO3TAllOBaHOTO y MuomuHi Oxz Koja 3
napamMeTpoM Yy BUIUIAAI KyTa u#, SKUM BIAPAXOBYETHCS Bl OCI X TPOTHIIEKHO
TOJIMHHUKOBIN CTPUILI, MA€ BUTJIS

ngcos(u), y =0, z=-§sin(u), u[0°,180°]. (5)

Buxonasim Ha mijgctasi puc.l moBopoT ayru (5) Ta cucreMu KoopauHaT Oxyz
Ha KyT aTakd ¢ HAaBKOJIO OCi z, OTPUMAEMO 300paxkeHHs (pHC. 3), A¢ IITPHXOBOKO
JiHI€I0 TTOKA3aHO HOBE TOJI0KEHHS JaHOi Ayru. Ii aHaNiTHYHe BU3HAUEHHS B HOBIii
CUCTEMI KOOPJIMHAT HE 3MIHMIIOCH.

Puc. 3. [IoBOpOT HM>KHBOI AYTH JUCKA Ta CUCTEMHU KoopauHat Ox)yz Ha KyT
a — BUJI 3BepXY; b — aKCOHOMETPUYHUIN BU]T

3n1CHUMO Jiaj1i MOBOPOT LI€i YTy HA KYT 3 HABKOJIO OC1 X Y IOTOYHIN CUCTEMI
KoopauHat (puc. 4) 3 BUKOPUCTAaHHSM MATpHULb IEPETBOPEHb, BU3HAUYECHUX B
OJTHOPIJTHUX KOOpAWHATAX.

Puc. 4. IloBopoT ayru naucka Ha KyT 5
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[Tonanpiii TEOPETUYHI AOCHIKEHHS, 10 BU3HA4YaIOTh Mpodiib OOpO3HH B
3QJIEKHOCTI BiJ JAiamerpa D aucka, Horo KyTiB aTaku o, [ BIAXWJICHHS BiJ] BEpTUKAI1
Ta MaKCUMaJIbHO MOKJIUBOT ITMOMHU 00pOOITKY ¢ BUKJIaeH1 y cTaTTi aBTOpiB [S]. TyT
MIPHUBEIEMO JCsIKi KOHKPETHI IPUKJIATN IPAKTHYHOTO 3aCTOCYBAaHHS 3alIPOTIOHOBAHOTO
MaTEeMaTHYHOTO arapary.

Ha puc. 5 nokazano npodinai 60po3HH 3 BUKOPUCTAHHIM 3HauYeHb D=700 MM,
=50 mm, B=(15° 30°), a=(30°, 40° 50°). 3a KOMOMOrOK 3aJEKHOCTI BHCOTH Cp
rpe0Hs, sika BIAMOBIAaE KyTy B Ta JIEMI0 MEHIA BUCOTH ¢ TPU HYJIbOBIA BEIMYHHI
OCTaHHBOTO. Y PO3TISHYTINH MOAEN BEAUYUHU D 1 Umin CTAHOBJISATH 1HBAPIaHTH IO
B1IHOILICHHIO JI0 3aCTOCYBaHHS KyTIB o Ta 3.
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201N / / \ / \ |
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00T B-157, atd0°
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Puc. 5. IIpodini 60po3nu aucka niamerpom D=700 Mmm
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Jlerko 6auuTH, 110 MPU HYJIbOBOMY 3 Tpodiab OOPO3HU MaEe BEPTUKAILHY BiCh
cuMeTpii. [Hakmie ocTaHHIN CTa€ MOJOTIMMM Yy HampsMi HaxXwiy IHACKa Ta eI
KPYTIIIUM 3 MPOTHIEKHOI cTOpoHU. [liIBUIIEHHS KyTa aTaku o 301IbIIy€E MIUPUHY
3axBary Aucka. MakcuMmalibHa BUCOTa I'peOeH1B 3MEHIIYETHCSA 31 3pOCTaHHSIM J3.

BucHoBKkHu. 3anpornoHOBaHO MaTeMaTUYHHM amapaT Ui aHaJITUYHOTO
BU3HAYCHHS MpOQia0 OOpO3HU 3 YypaxyBaHHSIM OCOOJMBOCTEM KOHCTPYIOBAHHS
Cy4YaCHUX TPYHTOOOPOOHHX 3Haps/b JAUCKOBOTO THUITY, IO MiJBHUIILYE MOKa3HUKU
SIKOCT1 BUKOHAHHSI TEXHOJIOTTYHOTO MPOIIeCY MOBEPXHEBOI0 OOPOOITKY TPYHTY.

[lepcnexkTuBaMu MOAATBIINX HAYKOBHX JIOCHIJIKEHb 3 OKPECIIEHOT TEMAaTUKH
MOKe OyTH YTOYHEHHSI OTPUMAHUX pPE3yJbTaTIB LUIIXOM iXHHOTO KOPETYBaHHS B
3aNeKHOCTI Bl HAsBHUX KOHKPETHMX OOCTaBMH BUKOpHCTaHHA. lle crTocyerbes,
30KpeMa, TUITy IPYHTY, HOTO (P13UKO-XIMIYHOTO CTaHy, MIBHUAKOCTI 0OpOOITKY TOLIO.
JlopeuyHuM € MpoBeAEHHS NOTPIOHUX HATYPHHUX IMOJIBOBUX EKCIEPUMEHTIB, IXHS
CUCTEMaTH3allis, OI[IHKA BIAXWIEHb BIJ TEOPETHYHHUX MPOQLIIB, HAMPALIOBAHHS
HEOOXITHUX PEKOMEH/IaLlN JIJ1s1 6€3M0CepeTHbOI0 MPAKTUYHOTO 3aCTOCYBAHHS.

HaBeneHi acneKTH CTAHOBJATH I[E€BHI  €JIEMEHTH MOMNYJSPHUX  HHHI
KOMIT FOTEpHUX MOJIeTIeH, sIKi B IMHaMIIll BiJoOpaxaroTh pi3HOMaHITHI nporecu. Lle
CIpHsi€ HAJCKHOMY BUBYEHHIO OCTaHHIX. 3a3HaueHi (DaKTH TaKOXK aKTyallbHi 1 JJIs
CLIbCHKOTOCTIOAAPCHKOI0 BUPOOHUIITBA.

TakuM YMHOM, TOJAHUN MIJX1J CTOCOBHO T'€OMETPUYHOTO MOJEIIOBAHHS
npoduIB AUCKOBOT OOPO3HM HE TUIBKM aKTyallbHUW B HHHINIHIX yMOBaX Yy
TEOPETUYHOMY 1 MPAKTHYHOMY TIJIaH1, a i Ma€ TapHI MEPCIEKTUBU CBOTO MOAAJIBIIIOTO
PO3BUTKY.
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VIK 514.18

IMBUIKAMN CHOCIB BUSHAYEHHS BIIJIMBY 3MIHI TEOMETPUYHOI
®OPMU HA PIBEHb TPAHCMICIMHUX TEIIJIOBTPAT
EHEPITOE®EKTUBHUX 3EJIEHUX BYAIBEJIb
Mapmunoe B.JI., Mapmuniok O.J1., Cmaoniiiuyx /I.M.

Kuiscoxuii nayionanvruil ynisepcumem 6y0isHUYmMeEa i apximexkmypu

Ha croronni npo6iiema miaBUIIEHHS eHeproeeKTUBHOCTI 3€JICHUX Oy11BEJIb Ta
CKOPOYEHHSI TPAHCMICIMHUX BUTpAT Ta MPU MPOEKTYBaHHI MOXE OyTH JOCSITHYTa 3a
paxyHoK ontumizamii  dopmu  OymaiBii, 3MEHIIIEHHsSI  TeIJIOBTpAT  4epe3
TEIJIOI30JISIIIHY 00O0JIOHKY (30KpeMa dYepe3 CTIHM, BIKHA Ta Jaxd) Ta 1HIIE,
3aCTOCYBAaHHS €(PEKTUBHUX CHUCTEM OIAJCHHS Ta BEHTWJIAII], a TAKOXK BUKOPHUCTAHHS
BIIHOBJIFOBAaHUX JIPKEPEJ €HEPT1i.

3MEHIIEHHS] TPAHCMICIMHUX BUTpAT YEpe3 TEIUIOI30JIALINHY O000JIOHKY MOXe
OyTH JIOCATHYTO 3a pPaxXyHOK BHKOPHCTAHHS pallloHaJbHOI (QopMu OymiBii.
PamionaneHa @Qopma, chpuse MiHIMIZalil 30BHINIHIX OBEPXOHb, JO3BOJISIE
3MEHIITYBaTH CHEPrOCMOKMBAHHA, IMOKpAIlyBaTH TEIUIOI30MSIII0 Ta 3MEHIITYBaTH
noTpedy B TOAATKOBUX €HEPTETHUHUX BUTpATaX JJIs OTAJICHHS Ta OXOJIOKESHHS.

~——

Puc. 1. 3eneni 6yaiBmni pi3HOi TeOMeTpUIHOI (popmu

[IpoekTyBaJIbHUKY 3€JeHUX OyaiBeab MOTPIOCH MIBUAKUM CIOCIO BU3HAYCHHS
CKOPOYEHHSI TEIJIOBTPAT MPH 3MiHI T€OMETPUYHOI (pOpMH OYTIBIII.

Meta. 3anponoHyBaTH CHoOCiO IIBUIKOTO BU3HAYEHHS PIBHS TPAaHCMICIHHUX
BUTPAT MPHU 3MIHI FT€OMETPUYHOI (HOPMHU 3eJIeHOT OY/IiBIII.
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OcHoBHa yacTtuHa. [lonepeaHro, mpoBeaeHO A0CiKeHHS [1], Ta BU3HAYEHO
0 Ha TPAHCMICIMHI TEIJIOBTpATH BIUIMBAIOTh UYWHHWKH, IO TIOB’S3HI 3
reOMETPUYHUMH TapaMmerpamu OyniBenb. OIuH 13 HUX reoMeTprudHa ¢popMa OyaiBiIi.

[IpoBeneHo MOCTiKEHHSI Ta BU3HAYEHO KOMITAKTHICTh PI3HUX T€OMETPUYHUX
dbopm OymiBensb. Busznadeno mepeBomHi koedirmieHTH Kjjp 3MIHM TpaHCMIiCIHHUX
TEIUIOBTPAT 32 YMOBH 3MIHU T'€OMETPUYHO1T (HOpMHU OYIIBII.

Tpancwmiciiiii  TeroBTpaTtd (O, TiCHs 3MIHM (OpMH BH3HA4arOThCsl 3a
dbopmyoro

Omp= Omp icn K112 (1)

1e

QO:rp - TPAHCMICIIHI TEMJIOBTPATH Oy 1B MICHS 3MIHU T€OMETPUYHOI (hOPMHU;

Orp icw —ICHYIOUl TPAHCMICIMHI TEIUIOBTpATH OYJIBI1 O 3MiHM T€OMETPUYHOI
(opmu;

K12 — xoedimieHT 3MiHM TPaHMICIHHUX TEIJIOBTPAT MPHU 3MiHI T€OMETPUYHOI
dbopMu IpH MIPOEKTYBAHHI.

Ki12= Auos/ Nien )

ae

Auop — KOE(DIIIEHT KOMIIAKTHOCTI TeoMEeTpuYHOi (opmMu OymiBmi Micis
MIEPETBOPEHHS;

Aicy — ICHYIOYMH KOE(ILIEHT KOMIIAKTHOCTI T€OMETpUYHOi (opMH OYIiBII 10
MIEPETBOPCHHS.

Koedimieatn K, 3MiHM TpaHCMICIHHUX BUTpAT OyAiBEIh 3BEACHO JI0 TAOJIHIII
Ha puc. 3.

Ky6 A=6 Kyb A=6
Kynan=4.84 Kyna A=4.84
NPAMOKYTHHMA Na pane MmN ines NPAMOKYTHHA

#+6.69 napanesenines 4=6.69
umninap A=5.86 umninap A=5.86
nipaminan=6.73 - nipamipaa=6.73

)
Ay
7D

)

9
%0

‘Q 4 K,

)
¢

o

,
0/

A%‘(‘\.‘ X X

)

niskynaan=5.74 niskynaA=5.74

.‘(
o
o
| D

N

’

)

nisunnivap A=6.106 nisunninap A=6.106

nprama
(ocnona wocnmynom) ax 5.7

NPHUIMA (ocwoea wesnoynoe)

NpHaIma ( 0CHOBa TPUKYTISN)
A»6.56

NPU3IMA {ocwosa TPMKyTNX)

NPU3IMA ( OCHOSa NATHKYTHIK)

]
npuama ( ocHosa A=5.905

NATHRYTHUK) A=5.905

Puc. 2. BapianTtu nepeTBopeHHs reOMETPUYHO1 (POpMU 3€TICHUX OYI1BENb
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1 2 3 4 5 6 7 8 9 10
npusma npusma
NPAMOKYTH X X npusma
" . . . . niBuuniH | (ocHosa (ocHoBa
unningap [nipamiga | niskyna (TpuK.
Ky6 A=6 |Kyna A=4.84|napanenen ap LUEeCTUKYT MNATUKYTH
e A=5.86 | A=6.73 [ A=5.74 _ ocHoBa)
b A=6.106 HUK) g MK)
N=5.72 A=5.905
1,240 1,120 0,980 0,892 0,957 0,917 0,950 0,915 1,016
1 Ky6 A=6 0,807 0,886 1,023 1,120 1,045 1,017 1,048 1,093 0,984
0,807 0,723 0,826 0,719 0,843 0,792 0,846 0,730 0,819
2 Kyna n=4.84 1,240 1,380 1,210 1,390 1,190 1,261 1,180 1,370 1,220
NPAMOKYTHUI napanenenineg| 0,886 1,120 1,142 0,994 1,165 1,100 1,170 1,020 1,136
3 N=6.69 1,120 0,893 0,876 1,006 0,858 0,909 0,855 0,980 0,880
1,023 1,210 0,880 0,870 1,020 0,960 1,025 0,890 0,990
4 umniHap A=5.86 0,980 0,826 1,136 1,149 0,980 1,042 0,976 1,124 1,010
1,120 1,390 1,010 1,148 1,172 1,100 1,180 1,025 1,139
5 nipamiga n=6.73 0,892 0,719 0,990 0,871 0,853 0,909 0,847 0,976 0,878
1,045 1,190 0,858 0,980 0,850 0,940 1,003 0,875 0,972
6 niBkynAa n=5.74 0,957 0,840 1,166 1,020 1,176 1,064 0,997 1,143 1,029
1,017 1,261 0,912 1,041 0,907 1,064 1,067 0,930 1,034
7 nisumniHap A=6.106 0,917 0,793 1,096 0,961 1,103 0,940 0,937 1,075 0,967
npusma (ocHoBa 1,048 1,180 0,855 0,976 0,850 0,997 0,936 0,873 0,968
8 LWEeCTUKYTHUK) A=5.72 0,950 0,847 1,170 1,025 1,176 1,003 1,068 1,146 1,033
npusma ( OCHOBa TPUKYTHUK) 1,093 0,738 0,980 1,190 1,031 1,142 1,073 1,146 1,100
9 N=6.56 0,915 1,355 1,020 0,840 0,970 0,876 0,932 0,873 0,909
npuama ( ocHoBa 0,984 1,220 0,880 1,010 0,878 1,029 0,967 1,033 0,909
10 6araTtokyTHMK) A=5.905 1,016 0,820 1,136 0,990 1,139 0,972 1,034 0,968 1,100

Puc. 3. Ta6nuis nepeBogHuX KoediiieHTiB K12 TpaHCMICIHHUX TEIJIOBTPAT MPU
3MiH1 TeOMeTpUIHOiI (hopmu OyaiBII

BucnoBok. IIpoBeneHo moCHIIKEHHS, 3alpONOHOBAHO CIHOCIO IMIBHIKOTO
BU3HAYEHHS 3MIHU PIBHS TPAHCMICIMHUX BUTPAT MPU 3MIHI T€OMETPUYHOI (HOpMH, Ta
MIJBUILIEHHS €HEepProe(eKTUBHOCTI 3a PpAaxXyHOK BHUKOPHUCTAHHS pallOHAIbHOI
reomeTpudHoi (opmu 3eneHoi OyxaiBii. BuzHaueHo BaroBi  KOe(IIEHTH IS
BU3HAUEHHS PIBHA [EPETBOPEHHS TPAHCMICIMHUX TEIUJIOBTPAT TMpU  3MiHI
reoMeTpuyHoi (popmu. Pe3ynbTaT [IOCHIIKEHHS MOXYThb OYyTH BHKOpPHCTAaHI
MPOEKTYBAIbHUKAMHU, CTYJIEHTaMH TpPU  PpO3poOI MPOEKTIB €HeproeeKTUBHUX
3eJIeHUX OY/I1BEIb.

Jliteparypa

1. Mapruno B.JIL, Mapruntok O.JL, Ilonsk FO.FO., baunuii T.A.
CrtpykTypi3allis 3aX0iB 1010 3MECHIIICHHS] €HEPTOCTIOKMBAHHSI 3€JICHUX OyaiBemb 3
eJIeMEHTaMHu OINTHUMI3allli reoMeTpuuHuX mapamerpiB // IlpukmamgHa reomeTpis Ta
1HXKeHepHa rpadika MiXBII. HaAyKOBO-TexHI4. 30ipHuK. Bum. 107. K.: KHYBA, 2024.
C. 90-9s5.
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YK 004.925.8; 514.8

BUKOPUCTAHHSA HOPMAJIBHUX PIBHAHDb J1S1 MOAEJTFOBAHHSA
ABOBUMIPHUX TEOMETPUYHUX MHOXHNH
Illoman O.B.
Hayionanvnuii mexniunuu ynisepcumem « XapKigCoKuti NOJIMEXHIYHUL THCIMUMYm »

MojentoBaHHSI TEOMETPUYHHUX 00’ €KTIB Ha IJIOLIUHI 1 B IPOCTOP1 € HIUPOKUM
HOHATTSAM 1 OXOIUTIOE METOJM 1 CHOCOOM MPHUKIATHOT TeOMETpii, KOMIT IOTEPHOI
rpacdiku. HeoOXiIHICTh TaKOT0 MOJICIIOBAHHSI, SIK IIPABUIIO, TOXOIUTh 3 MPAKTUYHOT
npoOiemu. 3anexHo Bif i CyTHOCTI MPOMOHYETHCS po3poOKa, YAOCKOHANEHHS a0o
3aCTOCYBaHHA ICHYIOUMX METO/IB (JOPMOYTBOPEHHS T€OMETPUYHHUX 00’ €KTiB. MeTon
Ha OCHOBI HOPMaJIbHUX (PYHKIIIH CIIPSIMOBAHUN HA OIHUC 1 Bi3yalli3allito mapajieiabHUX
reoMeTpuyHux 00’ekTiB. CaMe BHUKOPUCTAaHHS HOPMAJbHUX pPIBHSIHB TM030aBIIsIE
pe3yNbTaTH MOJIETIOBAHHS EBHUX HEJOIKIB, HAPUKIIA/, B 3a/1a4axX 1HTEPIIOJISILII.

Axkanemik B. JI. PBauoB BBiB 0a30B1 o3HaueHHs. Kpecinenuk Qynkuii F(x, y) —
reoMeTpudHuil 00’ ekT L, kUil ckiagaeThCcsi 3 TUX TOUOK IUIOMMHU Z = (0, I SIKUX
f(x, y) = 0. ®ynkuiro F(x, y) 1o1aH0 y HOpMaabHOMY BUTJISAII TO/1, KOJIM BUKOHY€ThCS
Toroxuicts f(x,,y,)=p(L,4), ne p(L, A) — HaHKOPOTIIA Bi/ICTAHB MiXk KPECIEHHKOM

L 1 toukoto A. Kpecnenuk ¢yHkimii F MoXHa TpakTyBaTH SK MHOXHHY TOYOK,
CHUIBHUX JUIsl KOOPAMHATHOI TUIONIMHM 1 rpadika ¢pyHkuii F. MareMatnyHe NOHATTA
«KPECIICHUK (DYHKI[I1» € Yy3araJlbHEHHSIM I[OHATh «TOYKa», «KPUBA», «IUISHKA
KOOPAMHATHOI IUIOMMHWY) TOlo. BBeaeHo Takox TOHATTA R-au3’ronkiii, R-
KOH FOHKIII1 Ta 1H.

[Ipodecop JI. M. Kynienko 1 #oro yuHi po3poOWIM METOAM 1 CIOCOOH
MOJIEIOBaHHs ciMel mnapanenbHux JiHIA G 10 reomerpuyHux 00°e€kTiB Gy, fKI
HaJeXaTh JO0 BKA3aHOTO BUIIE KJACy 1 SIKI € caMe KpecieHUKaMu (GYHKIIH BUITY
F(x,y). ¥ tpuBumipromy npoctopi rpadikom G HOpMansHOi PyHKIT z = F(X,y) €
MOBEPXHs OJJHAKOBOI'O HAXWJYy 3 KyToM Haxwiy 45°. ['eoMeTpuyHa iHTepHperaiis
JITOPUTMY OIKCY MapayesIbHUX JiHINA 32 JOTIOMOTOI0 PiBHSHB MOJSTAE B OMUCI CIM 1
napayieJIbHUX JiHIH, SKUil (OMKC) CIIIJ IIyKaTH cepel piBHAHb BUIALy t = F(X, y), Ae
¢ynkuiss F BuOupaetscsi 3 ypaxyBaHHSM reomeTpuyHoi ¢dopmu Gp, a Takox
3 ypaxyBaHHSIM HEOOXIJHUX BJIACTUBOCTEH MapajenbHOCTI JiHIM piBHA 1i rpadika.
I'padik 3raganoi pynkuii F moBuHeH 30iratucs 3 NOBEpXHEIO OJHAKOBOTO HAXMITY.

Bimomi anamithyHi MeTtoau TOOYAOBH HOPMaiabHOI (YHKI IJi MEBHOTO
KpecleHUKa He € yHiBepcalbHUMHU. TBepkeHHto Teopemu B. JI. PBauoBa mpo e, m1o
R-xon’ronkuis f = f; A f; 6yne HopManbHOO dyHKIiE 17151 kpecieHuka L =L, U Lo,
HEMae ABOICTOro TBepKEHHS. ToMy B IPAKTHUIIl MO/IECIIIOBAaHHS BUKOPUCTOBYIOTh TaK
3BaH1 «IITY4YHI NPUAOMU» MOOYI0BU HOPMAIbHUX (DYHKIIIH.

Jlitreparypa

1. Kyuenko JI.M., llloman O.B. I'eomeTpuune MojentoBaHHsl 00’ €KTIB, SIBUIII 1
npoiieciB : HaB4. 1oci0. / 3a pea. O. B. Illoman. Xapkis : T1IT «TexHomoriuauii ieHTp,
2023. 246 c.
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MOXKJIABOCTI BUKOPUCTAHHS ITPOEKIIHHOI'O
IF'EOMETPUYHOI'O KOAY
Hanunenxo B.A.
Hayionanvnuii mexniunuu ynisepcumem «XapKigcbKuu nOJIMeXHIYHUU IHCIUMYm»

BcTraHoBNIEHHS TOTO 4YM IHIIOTO TE€OMETPUYHOTO KOy — MPOEKIIAHOTO
amapara — JJ03BOJIsIE OJIepKATH MEBHUM BUJ] TPOEKIIIHHUX 300pa’KeHb SIK Ha TOBEPXHIX
npocropy (Ha KapTMHaxX), Tak 1 B Imapax npoctopy (B penbedax). Crneuudika
penbeHUX 300pakeHb IMOJATaE B TOMY, IO IIPOCTOPOBI 00’€KTH BiTOOPAKYIOTHCS
3HOBY  TaKd B IIPOCTOPIi, X04a U 31 3MIHOIO BIJIHOCHUX PO3MIpIB.

[HImMMM clloBaMHU, TPOCTOPOBI 00’ €KTU BIIOOPAXKYIOTHCS B IIap MPOCTOPY — 1
HaBnaku. lle Hagae MOXKIMBICTh OJEPKYBaTU pelabe(PHI 300paKEHHSI PI3HUX THUIIIB:
emnTuaHoro O.; mapadonigyHoro dy; rinepoomiunoro @;. Ilix yac 30poBoro anamizy
MPOCTOPOBUX OO0’€KTIB BUHUKAE HEOOXIAHICTh y BUKOPUCTAHHI IHJIIHJIPUYHOTO,
KOHIYHOTO Ta chepuuHoro penbediB. Bigomo, 1Mo CyTTEBOIO CKIAI0BOIO OTIISIIOBOCTI
MPOCTOPOBHUX OO’€KTIB 13 KablH TPAHCIOPTHUX 3acO0IB € 3a0e3MeUeHHsT orepaTopa
KOMITOHEHTaMH 30poBoi 1Hpopmaitii. it hopMyBaHHS IUX KOMIIOHEHTIB BaXKIIMBUM
CTa€ BUKOPUCTAHHS 300pakeHb B IIapax MpPoOCTOpy, TOOTO B MaHOpPaMHUX (KPYTrOBHX)
penbedax.

['eomeTpryHi TOHSATTA YAaCTO BU3HAYAIOTHCS HASBHICTIO TE€OMETPUYHHUX
BJIACTHBOCTEH, IO 3aJHUINAIOTHCS HE3MIHHUMHU TPU THX YW 1HIIUX TEPETBOPEHHSX,
1 HASIBHICTIO BJIACTMBOCTEM, $KI LIMMH [EPETBOPEHHSIMU mnopymytoTbed. oo
MPOEKTUBHOT T€OMETPIi, TO BOHA BUBYAE BJIACTUBOCTI, SIK1 3JIMIIAIOTHCS] HE3MIHHUMU
NPy MPOEKTUBHUX MEPETBOPEHHSIX. TakuMM €, HAOpUKIaA, HOPSIMOJIHIMHICTD,
MO/BIHE BIAHOILIEHHS YOTUPBOX TOYOK OAHIEI mpsiMoi Ta iH. Bimomo, mo npu
MPOEKTUBHUX TEPETBOPEHHSIX 3MIHIOIOTHCS HE TUIBKU JOBXKUHU Ta KyTH, ajie HaBITh
napaJiesibHi MPsiMi MOXKYTb MIEPEUTH B IEPETHHHI.

CBOCPIIHMMH BUIIISIAI0Th CTOCYHKH MiX IIEPETBOPEHHSAMHU TPUBUMIpHOTro R3
Ta IBOBMMIPHOro (KapTUHHA MOBEpXHA) R? mpoCTOpiB, a TaKOXk BiIHOCHUHU MiX
€JIEMEHTaMHU TPUBHMIPHOTO MPOCTOPY Ta IIApaMU I[LOTO K MPOCTOpY (penbedamu).
Penbed — wactuna mpocropy R®, sxy mpononyerses BusHauatu R*'. Ilpu moOymosi
KPYTOBUX pelbe(HUX MaHopaM B TMPOCTOpPl, OOMEKEHOMY UMJIIHIPUYHUMH,
KOHIYHUMU a00 Cc(hEepUYHUMHU TOBEPXHSIMHU, BHUKOPUCTOBYIOTHCS IICHTPAJIbHI
BitoOpakeHHs. OO’ €THYIOUMMH 111 BUJIU PENhEPIB € aHATOTIYHI 1711 BCIX TPHOX BUIIB
BitoOpaxkeHHda @ B ruiounmHax [, mepneHANKYISpHUX 10 OCEH CHUMETpIi Ha3BaHUX
MOBEPXOHb.

[Ilomo mpakTUYHOI CTOPOHM BUKOPHUCTAHHA TAHOPAMHHUX penbediB, TO
e(EeKTUBHUM MOXKE BUIIIANATH (OPMYBaHHS KapTUH OIJISIIOBOCTI 30BHIIIHBOIO
MPOCTOPY 3 MICIb BOIIB TPAHCIOPTHUX 3ac00iB (OmepaTopiB), a TaKOX 3 MICIh
nacaxupis (puc. 1, a, 0).
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Puc. 1. 30poBe CIpuUHHATTA OTOYYIOUOTO IPOCTOPY:
@ — BOJIISIMU, O — TTaCAKUPAMHU

3a3Buyail TeOMETpUUHUM (PAaKT MOKHA BUKIIAJATH 1 32 METOJOM KOOPJUHAT,
1 6e3 tonomoru 1boro Mmetoy. Jlyis BuBUeHHs (hakTiB HE 000B’I3KOBO JOTPUMYBATHUCH
OJIHOTO SIKOTO-HEOYZb METOAY — IIopa3y ciij oOupaTu TOM crocid, SIKUi y TIEBHUM
MOMEHT € HaW3py4YHINIUM 1 MIBUAIIC TPUBOAUTH JO METU. [CTOpis IOCHiIKEHb
MaHOPaMHUX pelbediB AEMOHCTPYE BUKOPHUCTAHHS MOXIIMBOCTEH CHHTETUYHOIO
1 QaHATITUYHOTO TIIXOIB IO PO3IJISITY OCOOIMBOCTEH TOTO UM 1HIIIOTO TUITY peIbediB.
VYcknanHeHHs 3aa4 MPOEKTYBAHHA TEXHIYHUX 00’ €KTIB aKTHBI3y€ PO3BUTOK CIIOCOOIB
00’emHO-TpadiyHOro MonentoBaHHsA. ONHIE€I0 3 CYTTEBUX MPOOJEM IMPOEKTYBAaHHS
TPAHCIOPTHUX 3aC00IB € BU3HAYEHHS ONTUMAJIBHOI OIJISAOBOCTI MPHUIOPOKHBOTO
MPOCTOPY BOAISIMM 1 macaxupamu. JlJisi mbOro iCHye HHM3Ka CHOCOOIB: TpadiuHi,
enexktporpadiuni, pororpadiuni Ta iH. CuJIbHUM HEAO0JIKOM Ha3BaHUX CIIOCO0IB € Te,
[0 BOHU MOXYTh 3aCTOCOBYBAaTHUCA TUIBKM B TMEpiOf €KCIulyaTalii MalluHU 1
HE MOXXYTb OyTH BUKOPUCTaHI MMOBHOIO MIPOIO Ha CTa/il MPOEKTYBAaHHS. 3a3HAYEHOIO
HEJIOJIIKY JIONOMaralTh M030yTHCS NaHopaMHi peibedu. BoHu  103BOJISIOTH
BHU3HAUATH OIJIAJOBICTh MAlIMH 1 aBTOMOOUIBHHUX JOpIT Ha OCHOBI rpadiyHHX Ta
aHATITUYHUX MPOEKTHUX JaHUX.
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VIIK 669.18

PO3IINUPEHHS TEXHOJIOTTYHUX MOKJIUBOCTEN ®PE3EPHUX
BEPCTATIB
IHoxunenko I'.M.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

JIns MiABUINEHHS TEXHOJOTTYHUX BJIACTHBOCTEM (pe3epHUX BepCcTaTiB B
Cy4yaCHHX YMOBax PO3BUTKY MAaIIMHOOYTYyBaHHS BUKOPUCTOBYIOTh TEXHOJOTIi 5-
ocboBOi 00poOku 3 UIIK, BukopucTanHs 0OpoOJIOBaHMX IIEHTPIB 3 IM(PpPOBUM
KOMIT FOTEpPHUM KEpPYBaHHSAM JUIS TO3UIIIOHYBaHHS ab0 CHMHXpOHI3alii jetani 3a 5
PI3HUMH OCSIMH 11100 3a0e3MeUnuTH JIErKUU JOCTYN PLKYYUX I1HCTPYMEHTIB JI0
MTOBEPXOHb, SIKI 00POOITIOIOTHCS.

CranpaptHe 3-ochoBe (ppe3epyBaHHS BUKOHYEThCS Ha ocsix X, Y Ta Z. i Tpu
OCl € HampsMKaMH, y SKHX MOXKE PyXaTHCs MMNUHACIb ab0 MeTajab, 3aJIeKHO BiJ
MaITuHU:

Bice X: 371iBa HanpaBo, Bick Y: BIepeA-Ha3a/l, BiCh Z: BTOpYy-BHU3.

BukopucTOBYIOYHM BC1 TPHU OC1 OJJHOYACHO, BEPCTAT MOXKE 00pOOIIATH MOBEPXHI
JUISl CTBOPEHHS PI3HUX TPUBUMIPHUX 00’€KTiB. lle HalOUIbII KOPUCHO B CUTYaIlisX,
KOJIU JIeTallb HE MOTpeOye BIOCKOHAJIIEHOTO 3aKpPIIUICHHS, HE Ma€ TIHOOKHX abo
BY3BbKHX IOPOKHHUH 1 MOKe OyTH 00po0OsIeHa 3a JOIOMOTO OJIHI€l yCTaHOBKHU. JIJis
CKJIQJIHIIINX JeTajel Kpaia 5-ochoBa 00poOKa.

Ha pomaTtox n0 TpaguIiiHMX TphOX Oced, S5-ochoBa 0O0poOKa TaKOK
BUKOPHUCTOBYE JIB1 MOBOPOTHI oci: A, B ta/abo C.

Bics A: obepranns HaBKoJO oci X, Bick B: o6epranns HaBkoio oci Y, Bichk C:
oOepTaHHs HaBKOJIO ocl Z (puc.l.).

Puc. 1. Cxema KOMIIOHOBKHU 5-0ChOBOTO BepcTaTa

30



«ObyX08cvKi uumans»

[le mo3Bomsie 0OpOOIIATH 3arOTOBKY 3 BUKOPUCTAHHSIM TPhOX OCHOBHHX OCEU —
X, Y 1Z ,aTtakox nBoMa gogatkoBumu ooeproBumu ocsimu (A 1 C abo B 1 C) (puc.1.,
a). KepyBanHsi pyxoM 3aroTOBKM 3 BHKOPHUCTAHHSM KUIbKAa OCEH Ja€ pPLKydOMY
IHCTPYMEHTY THYYKICTb NEPEMIIIECHHS y KUIBKOX HampsMkax. ToMy piKyduid
IHCTPYMEHT MOe OOpOOISTH MOBEPXHI MiJ] PI3HMMHM KyTaMU MpU BUKOPHCTAHHI
CTaHJIAPTHUX PDKYYUX IHCTPYMEHTIB B IUPOKOMY Jiana3zoHi GopM 1 po3MmipiB.

[cHYIOTB pi3HI KOMIIOHOBKH 0araTo OChOBUX (pEe3epPHUX BEPCTATIB.

Y Bepcii 3 3+2 ocsiMi MOKHA OJJHOYACHO KepyBaTH OyAb-IKUMHU 3 OCAMHU, TOJ1
SIK 1HIII 2 0C1 BUKOPUCTOBYIOTHCS JIJIs TTO3UITIOHYBaHHs aeTam (puc.l., a).
Moskna BukopuctoByBaTu X, Z, C pa3om, ToJl siK oci Y 1 A BUKOPUCTOBYIOTHCS IS
MO3UI1I0HYBaHHS.
Moskna BukopuctoByBaTH Y, Z, A pa3zom, Toai ik X & C BUKOPUCTOBYIOTHCS IS
MO3UI[IOHYBaHHS.

Jliig Bepciii 3 4+1 ocsiMu MOKHA OJHOYACHO KepyBaTH Oy/b-sKOIO 3 4 ocel, To/1
4K 1HIIa 1 BiICh BUKOPUCTOBYETHCS JJIs MO3UIIIOHYBaHHS (puc.l., 0):
Moxna BuxkopuctoByBaTtd X, Z, A, C pa3om, Toai ik Y BUKOPUCTOBYETHCS IS
MO3ULI10HYBaHHS.
Moxna BuxkopuctoByBaTtd X, Y, Z, A pazoM, Toal sk C BUKOPUCTOBYETHCS IS
MO3ULI10HYBaHHS.

VY moBHIA 5-0CchOBiil Bepcii MOXHA OJHOYACHO KEpyBaTH BCIMa 3-0ChOBUMH
(THIAHUMH) 1 2-0CbOBUMH (0OEpPTATBLHUMM).

VY wmiit Bepcii oci HayamToBaHi Ha 3 JiHIMHI Oci (3a3BUYail Ha3uBalOThes X, Y 1
7)1 nBi oci obepranus (3a3Buyail HazuBarOThCs A 1 C). Bich A € Biccro Haxuiy, a BiCh
C — Biccro o0epTanHs. Y Takiit KOH}ITypalli 3a3Bu4aii Oy/ie MoBEpXHs CTOIY, Ha SIKIN
KPIMUTHCS 3aTOTOBKA.

Jlst 5-ochoBux BepctaTi 3 UIIK 13 nandoBuM cTo10M CTI1 Ha/la€ IHCTPYMEHTY
JIB1 OC1 0OCpTaHHS:
Bick A — moBopoT (HaxuJi1) MOBEPXH1 CTOJY B O1K omiepaTopa abo BiJl oneparopa (Haxui
MOBEPXHI CTOJTY BJIIBO 200 BIPABO 3 TOUKHU 30PY OINEpaTopa).

3aJie’KHO Bi MOJIEITl CTOJIa MOYKHA JIOCSATTH LIMPOKOTO J1ana30Hy KyTIB HAXUITY.
Crtonu 3 mUpIIUM J1ara30HoM Haxuiy +/- 120° € BAKOPUCTOBYIOTBCS PIAKO. Y TEAKUX
MOJIEJISX CT1JT BCTAHOBJIIOETHCS B3I0OBXK Bij] oTiepaTopa Ta 3a0e31neuye aiana3oH HaX iy
+30° Brpaso Ta -110° npu HaxuiIi BIiBO.
Bics C — BepxHs MOBEpXHS CTOJIY (ZIeTajb BCTAHOBJIEHA Ha Hill) 00epTaeThCs JIIBOPYY
(32 TOTMHHUKOBOIO CTPLIKO0) a00 MpaBopyd (MPOTH TOIMHHUKOBOI CTPiIKK) Ha 360°,
3a0e3neyyroun MOBHE KOJI0 0€3 HE0OX1THOCTI MOBEPTATHUCS B HYJIbOBE MOJIOKeHHS. Le
JI03BOJISIE TIO3ULIIOHYBATH JETallb y OyIb-IKOMY HEOOX1JHOMY MOJIOXKEHH]1 00epTaHHS.
3-miHifiHa Bich 3a0e3ledyye MOXJIMBICTh MO3MUI[IOHYBaHHS JIHIHHOTO pPYyXy B
HeoOX1IHOMY MoJoKeHH1. Bich Haxminy 3a0e3neuye KyTH HEOOXITHOTO HaXUJIEHOTO
MOJIO’KEHHS.

Pa3owm 13 3 niniiinuMu Bicsimu (X, Y 1 Z) 1 o6eproBumH Biccto A 1 C 5-0CbOBUX
BEpCTATIB JACTAJLIIO, IO IMijiIrae oopoOill, MOKHa MaHEBPYBAaTH Ta MEpPEeMIIIaTH J0
HaWOLIBII 171eaTbHUX KYTIB 1 TOJIOKEHb JIJIs1 P13aHHS.
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YIK 636.083.45:62-192

JOCJIIKEHHA PEMOHTOIIPUJATHOCTI 3BMIIITYBAYIB-
KOPMOPO3JABAYIB
Hoeuuyvkuii A.B.
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Ykpainu

HoBi HaykoBI Ta IpaKTUYHI MAXOAN B TBAPUHHUIIBKIM rajy31 BAKOPUCTOBYIOTh
nocsirHeHHs [HaycTpii 4.0 Ta [oT TexHOMOrH, OXOIUIIOITH COIIAIbHO-EKOHOMIYHI,
TEXHOJIOT14HI, TE€XHIYH1 Ta JOricTH4H1 acnekTu [1]. Cy4yacHi TeHIEHIi pO3BUTKY
TBApUHHUIITBA TIepe0avaloTh BUKOPHUCTAHHS 3MIIIyBadiB-KOPMOPO3/aBayiB, sIKi
BUTOTOBJIAIOTHCS  CBITOBHUMH  JIiiepaMd B Taly3l  CUIbCBKOTOCIOJIaPCHKOTO
MamuHOOyAyBaHHS [2].

3HauyHy YaCTHHY CEKTOPY MAIWH JUIsl IPUTOTYBAaHHS 1 po37aBaHHS KOPMIB B
Vkpainn 3aitmae  ¢ipma KUHN, skxa npomnoHye 3wimryBadi-KOpMOpO3/aaBayl
mogenbHoro psiay PROFILE, Bkmouaroun PROFILE 12.2 DS ta PROFILE 14.2 DS.
EdexkTuBHICTP BHKOpUCTAHHA Ta  HAAIMHICT,  3MINIYBa4yiB-KOPMOPO3/1aBayiB
BU3HAYAETHCS PIBHEM IX CIPABHOCTI Ta MPALE3JAaTHOCTI SK CKIAJHUX TEXHIYHUX
cuctewm [3, 4].

Peanizamisi mpoOnemu 3abe3nedeHHsT PEMOHTONPHUIATHOCTI TOB’s3aHa 3
OCOOJIMBOCTSIMHU Ta CKJIQJHICTIO IU3alHY 3MIIIyBayiB-KOPMOPO3AaBayiB, yMOBAMH iX
BBEJICHHS B €KCIUTyaTallif0 Ta BAKOPUCTAHHSI, BIUTUBY BiOpaIlii Ta cCTapiHHS MaTepialiB,
HAsBHOCTI a0Opa3sWBHOTO CEpPEOBHUINA Ta CTOPOHHIX MpeAMeTiB. 3HAYHE Miclle B
MpoIIeCi TOCHIIKEHb NMPUAUISIEThCS BUBUEHHIO yMOB ekcrutyaTtarlii PROFILE 12.2 DS
ta PROFILE 14.2 DS [2].

[IpoBeneHUMHM  JOCHIPKEHHSIMA ~ BCTAHOBJICHO, 10 OUIBIIICTh MPOCTOIB
3MIIIYBa4y1B-KOPMOPO3/1aBaviB 3 TEXHIYHUX MPUYUH IOB’s3aH1 3 OpraHi3aliiHuMu i
MJJAHOBUMHU  3aXOJaMU  TEXHIYHOTO  OOCIYroBYBaHHS, YCYHEHHSM  BIJMOB,
MIPOBEICHHIM PEMOHTYBaHHS. BigMiyaeThCs MosBa MOTOKY HECIPABHOCTEH 1 OTOKY
BIJIMOB, SIKI 3HIKYIOTh TMOKa3HUKHM EKCIUTyaTallliiHOI HaAIdHOCTI 3aco0iB Jis
MPUTOTYBaHHS 1 po3JaBaHHs KOpMiB. ToMy BHHHKAae HEOOXIAHICTH MPOBEIECHHSA
JTOCJIDKEHb 3 BU3HAYCHHS JeTajel 1 By3iB, SK1 JIMITYIOTh HAJIIHHICTh 3MIIIYBayiB-
kopmopo3saasauiB PROFILE 12.2 DS ta PROFILE 14.2 DS, a Takox y po3paxyHKy ix
PEMOHTONIPUAATHOCTI.

byno mpoBeaeHO [OCHIKEHHS Ha PEMOHTONPHUAATHICTH 3MINTyBadiB-
KOpPMOpO3/1aBayiB B yMOBax eKcCIUTyaTauii 3a IjaHoM BumnpoOyBanb [NMT].
[IpoBeneno 36upanHs Ta 00OpoOKy BHXiTHOT 1H(MOpMAITi, aHATI3 eMIIPUYHUX JaHUX
yacy YCyHEHHs BigMOB 25 3wimryBauiB-kopmopo3gaBadiB PROFILE 12.2 DS Ta
PROFILE 14.2 DS xomnanii KUHN B VYkpainu. B mnpoueci nociimkeHb Oyio
BCTAHOBJICHO, IO B FApAHTIMHUI Mep1oj eKCIUTyaTalli 3MilllyBaylB-KOPMOPO31aBayiB,
iX HEeCIIpaBHUM CTaH BUKJIMKAHUI BIIMOBAaMU APYroi IPyNu CKIATHOCTI.

CdopmoBano  cratucTUuHMM  psg 1HQopmarii  BIAMOB  3MIlIyBayiB-
KOpMOpPO3/aBayiB Ta BCTAaHOBJICHI Moka3HUKH peMoHTompuaaTHocTi PROFILE 12.2
DS Ta PROFILE 14.2 DS [5], sik1 HaBeaeH1 B TaOIHUIIi.
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Ta6muie. [Toka3HUKH PEMOHTONPHUIATHOCTI 3MIIITyBa4iB-KOPMOPO3/1aBayiB
PROFILE 12.2 DS ta PROFILE 14.2 DS

ij:‘; Ha3Ba nokasnuka 3HaYeHHS ITOKa3HUKA
1. | Cepenniil yac BiJHOBJICHHS MpaIe3JaTHOCTI, TOI. 24,0
2. CepenHe KBaJIpaTUYHE BIIXUJICHHS, TO/I. 12,93
3. | KoediuieHnt Bapiartii, ros. 0,49
4. | TeoperuuHuii 3aKOH PO3MOILITY 3aKOH HOPMaJIbHOTO
PO3IOILTY
5. | HoBipui iHTEpBaIH: 6,98
- HIDKHS JIOBIpYa MEXKa, TO/I.
- BEpPXHS JIOBIpYA MEXkKa, TO/I. 41,02
- BEJIMYMHA JIOBIPYOTO 1HTEPBAITY, TO/I. 34,04

3a  pe3ynpTaTaMd  JOCHIDKEHb ~ OTPUMaHI  3HA4YEHHS  IMOKa3HUKIB
PEMOHTOIPHUAATHOCTI, 3alpONOHOBAHI 3aXOAW 3 IIJIBUIIECHHS EKCIUTyaTaliiHoi
HAJIWHOCTI 3MillyBadiB-kopMopo3aaBayiB. ['pyma kommaniii KUHN mnanye
BIIPOBA/HKEHHSI HEOOXITHOTO KOMIUIEKCY IMporpam Jyisi OesrepediitHoi poOoTH Ta
ONTUMAJILHOI eKCILTyaTallli TeXHIKH 3 BUKoprucTaHHsaM TenaeMeTpli R-Box(CAN).

OniHka Ta 3a0e3nedYeHHs PEMOHTONPHIATHOCTI Nependayae BHUKOPHUCTAHHS
pe3epBYBaHHS 3MIIIYBAaYiB-KOPMOPO3/IaBayiB SIK CKJIQJHUX TEXHIYHUX CHCTEM,
BKJIIOYAIOYM:  OOTPYHTYBAaHHS  KIIBKOCTI  Ta  TPYJOMICTKOCTI ~ PEMOHTHO-
00CIIyrOByIOUMX JAil; PO3paxyHOK HEOOXIJHOT HOMEHKJIATypu 3alacHUX YacTHH;
pPO3MOAUT 3alaCHUX YACTHH I PAalllOHAJBbHOTO Ha pI3HUX pIBHAX 30€piraHHs;
(hopMyBaHHS peMOHTHO-00CIYyTrOBYIOUOi 0a3u.
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VJIK 621.762.242

KOMIIO3UIIMHU ITOPOIIKOBUI MATEPIAJI VIS BITHOBJIEHHSA
TA SMIIIHEHHS JIETAJIEM 1 POBOYHNX OPTAHIB MAIIIUH
ATPOITPOMHUCJITOBOI'O KOMILJIEKCY
HMenucenxo M1, Jles’amro O.C.2
IBCII «Hemiwaiscokuii paxosuti koneonc HYBIll Ykpainuy
’Hayionanvnuii ynisepcumem biopecypcié i npupodokopucmyeanns Ykpainu

JI1st BITHOBJICHHS CIPAllbOBAaHUX JieTajiell BUKOPUCTOBYIOTh CY4acHI CIIOCOOU
HAHECEHHs MOKPUTTIB, YacCTIIIe BChOTO MOPOIIKOBI MaTepiajiu, 10 CIpsi€ 3HAYHOMY
IT1JIBUIIICHHIO JIOBFOBIYHOCTI BITHOBJICHUX JIeTaJIeH. Y CydacHOMY MaIllMHOOYTyBaHHI
pPeryJIIipHO  3pOCTalOTh  BUMOTH 110  (PI3UKO-MEXAHIYHUX  XapaKTEPUCTHUK
KOHCTPYKUIMHUX MaTepiamiB. 3MIIHEHHS JETyBaHHSIM MOBEPXHI TEPTHA, K METOJ
MIIBUIICHHS (DI3UKO-MEXaHIYHUX BJIACTUBOCTEW MaBHO BuYepnaB cede. OgHuM 13
HNUISIXIB  BUPIIICHHS [J1aHOi TpoOJieMH SBJISETHCS CTBOPEHHS KOMIIO3UIIIIHUX
MarepiaiiB, 10 BIAMOBIAAIOTh OLIBIIOCTI Cy4aCHUX BUMOT.

YMOBHU eKcIUTyaTtalii Cy4acHOi TEXHIKA OOYMOBIIOIOTH >KOPCTKI BHMOTH [0
MarepiaiiB, KOTpl MOBMHHI 3a0€311€UyBaTH MILIHICTh KOHCTPYKIII1 3@ MIHIMaJIbHOT Macu
1 rabapuTiB, HAJIWHICTh Ta JOBrOTPUBAIMMI pecypc 3a BIUIUBY 3MIHHUX 1 3HAYHUX
CIJIOBUX HABaHTaX€Hb, KOPO3IMHO - AKTUBHUX CEPENOBHUI, KOPILYCKYJSIPHUX,
€JIEKTPOMArHITHUX BUIIPOMIHIOBaHb. Benuke 3HaYeHHS I CUTbCHKOTOCIIOIaPCHKOTO
1 3araJbHOTO MAIMHOOYAYBaHHS CTAHOBHTh BIIHOBJICHHS Ta  3MII[HEHHS
CIIpallbOBaHUX JACTajeH, 10 A03BOJISE MABUIIUTA €hEKTUBHICTh 1 HAAIMHICTD iX 3a
HACTYMHOI TEXHIYHOI eKCIUTyaTaIlli.

[Ilo6M NOpOAOBXKUTA TEPMIHM CIYyKOM  JeTaneil, BHUKOPHUCTOBYIOTHCS
PI3HOMaHITHI CIIOCOOU B1IHOBJIEHHS 3HOIIEHOTO 1IAPY — HAMWIIOBAHHS, HATUIABJICHHS
a00 TepMiuHEe HaHEeCEHHs MOKPUTTIB. [IokpUTTS — mITy4HO c(hopMOBaHUI HA TOBEPXHI
JeTanei map, 1[0 BIAPIZHSAETHCSA Bl MaTepialy OCHOBU 3a CKIAIOM 1 (i3HKO-
MEXaHIYHUMHU BIACTUBOCTAMH. OIHUM 3 TEPCIEKTHBHHUX HAIpPSIMKIB CY4acHOTO
Marepiago3HaBCTBA SIBISETHCS CTBOPEHHS KOMIIO3MIIIITHUX MaTepianiB CHCTEMH
«MeTall — 1HTepMeTalni». AKTHUBHO JOCHIIKYIOTbCS MarTeplaJd Ha OCHOBI
IHTepMETalliIIB MDK THTAaHOM 1 ajlfOMiHIEM, 3aji30M 1 aJIlOMIHIEM, HIKEIeM 1
aloMiHieM, HIOOleM 1 amtoMinieM. Kommo3uililiHi maTepiaii CHUCTEeMH THUTaH -
AIOMIHIN MalOTh BUCOKY MMUTOMY MIIHICTb, MO3UTUBHI aHTUKOPO31lH1 BIACTUBOCTI 1
BUCOKY  JKapoMilHicTh.  KOMMO3WINIAHI ~ TOKPUTTS  TMEPIIOrO  TOKOJIHHS
BUKOPUCTOBYBAJIM OJHOKOMITIOHEHTH1 mmapu. Cepem po3poOIeHUX KOMITO3HUIIIHUX
marepianiB 1 mokputTiB TiC, TiN, CrN, CrC, Al, Os, TiAIN, TiCN, DLC, W,C, WC|C,
MoS,, anmaz, M’siKi MeTaJu 1 €Kl TOJIIMEpH, X04a eKCIIEPUMEHTH OyJIM MPOBEACHI
MPaKTUYHO 3 YCIMa €JIEMEHTaMHU MePIOAUYHOT CUCTEMHU.

KoMmno3umiitHi  Marepiany  Apyroro MOKOJIHHA  BKJIOYAIM  JEKUIbKa
KOMITOHEHTIB 1 mapiB. KoMmo3uiiiiiHi Marepiajii i MOKPUTTS TPEThOrO IMOKOJIHHS
MOXYTh OYTH ajanToBaHli 10 aOpa3WBHOTO TEPTSA, BHUCOKUX TeMIleparyp, 1
HNOAUIIOTECS Ha MaTepiajii 3 HaJl PEIliTKaMH, TPaJIIEHTHI 1 HAaHO CTPYKTYpPOBaHI.
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[ToxputTs 3 Haj pemnTkaMu (PO3PI3HIIOTh METAJIeB1, HITPUJIHI, KapOiIH1, OKCHUIHI Ta
3MimIaHi — KapOiqHO/HITPUAHI a00 METalo/OKCHIHI HaJl PEUIiTKH) SBISIOTHCS HAHO
p03MipHI/IMI/I OaraTomrapoBUMH, IO CKJIAIAIOTHCS 3 JBOX THITIB JEKUIBKOX IIapiB y
niama3oni ToBIMH 5-50 HM. OCHOBHA (1)yHI<u1>1 TaKUX CTPYKTYP — CYTT€BE M1 IBUILICHHS
TBepz[ocn omp TPIIIMHO YTBOPEHHIO 1 ajiresii, THM CaMHUM CHIPHUSIOUH 3POCTAHHIO
3HOcOocTiKOoCcTl. Jlo dYeTBepToi Trpynu KOMITO3UIIMHUX MaTepialiB HalexkaTb
aIalTUBHI («PO3YMHI») MOKPUTTSA 1 MaTepiaiu, KOTpl MalOTh BIACTUBOCTI 3MIHIOBATH
CBOI XapaKTEpUCTHUKU TiJ BIUTUBOM 3MIH 30BHIIIHBOTO CEpPEIOBUINA, 30KpEeMa,
TeMIlepaTypu, KOHTAKTHOT'O THUCKY.

Hanpuknan, Ha  cporogHi  He  BIJIOMO, HI  OJHOTO  Marepiainy
caMO3MallyBaJbHOTO, KOTpUH Mae CTaOUIbHI BJIACTHBOCTI MAILCHHS Y Jiana3oHi
Temneparyp Bin kimuatHoi mo 800°C. Ane, HemaBHO poO3poOIIEHA CTPYKTypa, MIO
MOIIAPOBO KOMOIHYE Takl MOKPUTTA K, CaF; 1 WS,, KOoTpi B3a€MOI1I0Th 3 YTBOPEHHSIM
cnoiiyku CaSQy, mo MaroTh MNOTpiOHI TpubOoioriyHi BiactuBocti. e omHiero
[IepEBAror0 MaTepialiB HA OCHOBI CUCTEMU TUTaH-AIIOMIHIN SBIIIE€THCA MaJla Bara, 110
00yMOBITIO€E MEPCTIEKTUBH BUKOPHUCTaHHS y CLITBCHKOTOCTIOAAPCHKOMY
MamuHOOyAyBaHHI. [Ipy 1[bOMYy B&KJIMBUM TUTAHHSM SIBISIETHCS MPOTHO3YBAaHHS
PI3HUX XapaKTEPUCTHK, 1110 J103BOJIsIE BUOPATH ONTHUMAJIbHY F€OMETPII0 KOMIIO3UTY.

Haiibinpmr  po3MOBCIOIKEHUM METOJOM JUIsl TMPOTHO3YBaHHS € METOJHU
KOMIT FOTEPHOTO MOJIEJIFOBaHHS, 3a IKOIO0 MOKYTh BUKOPUCTOBYBATUCS P13HI METOAM 1
nporpamHi komiuiekcu, Hanpukiaa SolidWorks 1 ANSYS, MSCNastran, CATIA V5
ta 1Hmi. Ha ceoroani po3pobneno mmpokuit Bubip CAD/CAM cucrem 3
IHTErPOBaHUM IIAKETOM MPUKIAJHUX Nporam, KOTpPl [T03BOJSIOTH BHUPILIYBaTH
3aBAaHHS CTATUYHOrO, AMHAMIYHOTO, JIHIMHOTO 1 HEJIIHIMHOTO XapaKTepy, NPOCTUX 1
CKJIaIHUX reoMeTpudHuX Gopm. JJ1s OLIHKYA MOKIMBOCTI MiABUIIEHHS TUIACTUYHOCTI
KOMITO3MIIIITHOTO MaTepially 3a BIUIMBY Ha HbOTO HABAaHTAXXEHb 3TUHY 3I1HCHEHO
KOMIT FOTEpHE MOJICIIIOBaHHs y nmporpaMHoMy komruiekcl ANSYS.

3MIHHUM MapaMeTpoM IMpU MOJENIOBaHHI Oyja BIJCTaHb MK YacTKaMu
MpoIIapKaMy CKJIQJIOBUX KOMITO3MIIIHHOTO MaTepiady Ta IUCIEepPCHICTh. Bimomo
TaKOX IUPOKE BUKOPUCTAHHS OaraToOIIapOBUX KOMIIO3UIIIMHUX MaTepialliB MeTal
Hemetain — metai (M — HM — M) Ha ocHOBI cTasniel y MalmHo-1 — mpuiiaio0yyBaHHi.
Sk mpaBuI10, Taki JUCTOBI MaTepialiv CKIaAaroThes 3 3 (Tphox) mmapis: 0,6/0,6/0,6 mwm.
[Ipencrasmsie iHTEpeC CTBOPEHHS MOAIOHUX OaraTomapoBUX MarepiaiiB, 1€ B SKOCTI
MeTaly BUKOPUCTOBYIOTHCS aIIOMIHI€BI CIIJIaBU. TaKl JUCTOB1 MaTepiaiu MOXYTh OyTH
TaKoX 3 — 5 MIapOBUMHU 3 PI3HUM CITIBBITHOIICHHSIM METaTy 1 HEMETamy.

CymicHo 3 Knaycranbchbkum TexHiuHMM YHiBepcuteroM (Himewuunna) Oyia
PO3p00JIeHa TEXHOJIOT1S OTPUMAaHHS 0araTolIapoOBUX JIMCTOBUX 3ar0TIBOK «aJFOMIHIN
— momimep — amoMinii» (Al — P — Al) [1,2]. ¥V sKocTi meTaneBUX JHUCTIB
BUKOpUCTOBYBaiucs crmaBu AMr — 2 (3 mm), i AJI0 (0,1 mMm), B AIKOCTI HEMeTaTy
(TTIO). BigHoBieHHS Ta 3MIMHEHHS 3HOIICHUX JETAJICH JO3BOJISE IIiBUIIUTH
e(eKTUBHICTD 1 HAJINHICTh 32 HACTYITHOT €KCIUTyaTallii, 1[0 Ma€ BETUKE 3HAUCHHS JIJIs
CLIbCHKOTOCTIOAAPCHKOTO  MAIIMHOOYAYBaHHS. Comnukmn, poboui opraHu
KyJbTUBATOPIB, IUTYTIB , CAAWIBHUX Ta IHIIMX MAIIUH arpONpPOMHUCIOBOTO KOMIUIEKCY
EKCIUTYyaTYIOThCS Y PI3HUX KJIIMAaTHYHUX YMOBaX. ToMy MiJBUILEHHS pecypcy poboTu
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AeTaneil, 10 TpalolTh B yMOBaxX aOpa3WBHOTO TEPTs, SBISETHCS aKTyaJIbHOIO
3anauero. Kap6ia kpemuiro (SiC) 3aBASKH CBOET TOCTYITHOCTI 1 HEBEIUKOI BAPTOCTI MO
BIJTHOIIICHHIO JI0 1HIIMX HEMETAJIEBUX MaTepiajiB MpHUBEPTa€ yBary AOCTIAHMKIB 1
MaTepiaio3HaBIIB. 3a MILHICTIO 1 TBEP/ICTIO BiH MOCTYNAETHCS TUIBKH aliMasy, TOMY
BUKOPHUCTOBYETHCA Y TEXHII K PLKy4Hid 1 aOpa3uBHUIA IHCTPYMEHT.

3anponoHoBaHo kommo3uliiHui marepian (KM) Ha ocHOBI kapOigy Xpomy
(kapOiay KpeMHit0) )i BITHOBICHHS (200 3MIIIHEHHS) pOOOYMX OpraHiB MAIlIUH ISl
TBaApUHHUIITBA 1 KOPMO BUPOOHMIITBA, 1 pOOOUHUX OPTaHIB IPYHTOOOPOOHMX MAIITHH.
Cxema mapiB eKCIIepIMEHTAIBHOTO KOMITO3UIIIHOTO MaTepialy HaBeaeHa Ha puc. 1.

Puc. 1. Cxema Oy10BH €KCIIEPUMEHTAIBHOIO KOMIIO3UIIHHOTO MaTepialy:
a — BUXIJIHI KapO1JH1 YaCTUHKH, O — IEpBUHHI (€BTEKTUYH1) KapOiaH1 YaCTUHKH, B —
BTOPHUHHI KapOi/IH1 YaCTUHKH Y 00’ €M1 3epHa.

Ha ocHOBI BHBYEHHS 3aKOHOMIPHOCTEM CIPSMOBAHOTO TPUOOCHUHTE3Y
BTOPUHHUX CTPYKTypHHX (a3 OTpUMaHO HOBI KOMIIO3UIIIMHI TpUOOTEXHIUHI
Marepial Ha OCHOBI KapOimy Xpomy, 3ali3HOTO MOPOIIKY 3 aHTHU(QPHUKIIHHOIO
nomimkor (mopommok migi — [IMC — H) ang excrpemanbHUX YMOB €KCIUTyaTarlii
(BakyyM, aOpa3uBHE CEPEIOBHINE, BIJICYTHICTh MAI[CHHS, BUCOKI HAaBaHTAXKCHHS Ta
TEeMIIepaTypH).

BucnoBok. Po3po0iieHO Ta BUTOTOBJIEHO KOMIO3UIIHHI MOPOIIKOBI MaTEpLIN
VISl CLTBCHKOTOCTIOAPCHKOT0 MAlIMHOOYIyBaHHSI HA OCHOBI KapOiay Xpomy, Mifl Ta
3aJII3HOTO TOpOIIKY. BincTtanb Mix 3epHamu KapOiny Xxpomy y cTpykTypi (KM)
JOPIBHIOE JIIHIMHIN 3aJI€KHOCTI BiJ iX AlaMeTpy.
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YK 621.9.048

TEOPETUYHI JOC/IITKEHHSA KIHEMATUYHUX TAPAMETPIB
MAHIITYJISAIMHOI POBOTOTEXHIYHOI CUCTEMH
Yepuuw O.M.

Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Merta pocaigxennsa. OOIpyHTYBAaTH aJIrOPUTM PO3PAXYHKY KIHEMAaTUIHHUX
napaMeTpiB MoJielll 0araTojIaHKOBOT MaHIMYJIAIINHOT pOOOTOTEXHIUYHOI CUCTEMH Ha
OCHOB1 MaTPUYHOTO METOJTy MPUETHAHUX KOOPAUHAT.

PesyabTatu gociaigxenn. [IutanHs po3poOKU 1 CTBOPEHHS TPUKIATHUX
METOJIIB PO3paxyHKy y HIpPOrpaMHOMY CEpPEAOBUII BIAMOBIAHO J10 KOHKPETHHX
MOCTaBJICHUX YMOB Ha CBHOTOAHINIHIN J€Hb JOCUTHh aKTyaibHi. [ cTBOpeHHS
AITOPUTMY TaKMX OOpaxyHKIB MOXKHA 3allyddTH, SK 3arajibHOBIJOMI MpPOTrpamMHi
naketn MathCAD, MATLAB, Maple, Tak 1 iHII coeniaidi3oBaHl MpPOrpaMHi
KOMILJIEKCH.

VY uutomy BUOIp METOAIB 1 3aC001B MPOrpaMyBaHHs 1 pO3PaXyHKY KIHEMAaTHUYHUX
napaMeTpiB poOOTOTEXHIYHUX CHUCTEM MAalOTh Micle [Js OUIBIIOCTI Cy4YacCHUX
TEXHOJIOTIYHUX mpoleciB. [Ipu nmpomy pa3zom 13 3agauamMu 3a0€3MEUECHHST TOYHOCTI 1
IIBUIKOCTI TO3UIIIOBaHHS 1 MEPEMIIIEHHS POOOYHMX OpPraHiB pyXy pOOOTOTEXHIYHUX
CUCTEM, TIJIBUIICHHS SKICHUX TIOKa3HUKIB ICHY€ TaKOX akTyallbHa 3ajaya
ontumizamii. 11 3amayui MokHa PO3B’SI3aTU MIISXOM PO3POOKH 1 CTBOPEHHS OLIBII
e(eKTUBHUX 1 TOYHHUX aJTOPUTMIB KEPYBAHHS MAHIMYJSIIIIHHUMU POOOTOTEXHIYHUMU
CUCTEMAaMHU.

JIoIIBbHICTh Ta €(PEKTUBHICTh 3aCTOCYBAaHHSA MATPUYHOTO MiJXOAY B 3aadax
CTBOPEHHSI aJTOPUTMIB PO3paxyHKY KIHEMATHMUYHUX IapaMeTpiB OaraToJaHKOBHX
MaHINYJAMIRHUX pOOOTOTEXHIYHUX CHUCTEM IOJISATAE B TOMY, IO TYT 3aCTOCOBYETHCS
MOCJI1IOBHE MEPETBOPEHHS KOOPAMHAT MPH MEPEXO/1 BIJ] OJIHIEL JAHKH 10 HACTYITHOI.
[Ipu npoMy mnpolec Nepexoay CKIATA€ThCA 3 MOCHIIOBHOIO HabOpy MaTpullb
MEPETBOPEHHS, K1 3B’s13aH1 3 CACTEMaMU KOOPAMHAT JJAHOK KIHEMAaTUYHOTO JIAHLIIOTa
MeXaHi3My poOOTOTeXHIYHOi cucTeMu. KokHa cucTeMa KOOpAMHAT KIHEMaTUYHOTO
naHirora gopmyerbest 3a MetogoMm JleHaBiTa-XapTeHOepra mociigoBHOI MOOYAO0BH
CUCTEM KOOpJMHAT 13 (pOpMyBaHHSAM OJHOPITHUX MATPHULIb IEPETBOPEHHS.

BukopucToByI0UM Takli MaTpulll IEPETBOPEHHS, MOKHA OTPUMATH 3B’ 130K MIXK
KOOpJIUHATAMHU P, OyIib-sIKOi TOYKM P i-i JTaHKU MaHIMyJSIIAHOI pOOOTOTEXHIYHOI
CHUCTEMH Y CUCTEMI BIIIJIIKY, 110 PYXOMO 3’€IHaHA 13 CYyMiHOIO (i-/)-10 JTaHKOIO:

Pa'—l = !_l‘qi ) Pa'a
ne '~ ' A; — MaTpHIIA eNeMEeHTapHOTO MepPETBOPEHHS U CyMiJKHUX CHCTEM KOOPMHAT;

P;_,, P; — BeKTOpH NOJIOKEHHS JOBIIBHOI TOYKH P I CYMIXKHHMX CHCTEM KOOPIHHAT.
Ile mo3BoJisse OmMMCATH ITOJIOKEHHS KOXKHOI JIAHKM BIJHOCHO ITOJOKEHHS
HOHCpC}IHBO'l' JIJAHKU CUCTEMMU.
J1oOyTOK MaTpHIlh YTBOPIOE OJTHOPIHY MATPHINIO CKIIATHOTO TIEPETBOPEHHS:
Tla = Tra, " Tzp " Txa, " T

Kog o
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ne ""t4, — JIX-MaTpullsd CKIQJIHOTO MEPETBOPECHHS IS CYyMDKHUX CHCTEM KOOPJUHAT,
ai, i, di, ©; — YOTHPH TEOMETPUYHI MapaMeTpu KIHEMATWYHOTO JIAHIOTa, IO
OIMCYIOTH 3B’A30K MK CYMDKHUMH CUCTEMaMH KOOPJIUHAT.

[Ipu boMy MaTpuilst KOOpAUHAT TOUKH P B (i-1)-1 cucTemi BiI[JIiKy, 3B’S13aHOIO
3 (i-1)-10 nanKoi0 Moke GyTH NpejcTaBieHa y Bursi P -1 =X_,Y,, Z._4,1)7,
a MaTpUIl KOOPJIUHAT TOYKH P B i-ii CHCTEeMi BiJUTIKY, 3B’S3aHOIO 3 1—10 JAHKOIO — Y
surnani P; = (X,, ¥, Z;,1)7, a ognopinna matpunsa °T;, mo BU3HAYAE MOTOKEHHS i-
i cucteMrn KOOpAWHAT BITHOCHO 0a30BOI, SBISIE COOOI0 MOOYTOK TOCIITOBHOCTI
OJTHOPITHUX MaTPHIIb IEPETBOPCHHS:

T

. . - X, Y. Z P °p  Op
°r. = %4, 14, -4 =| |f‘l;1z. =[ L ] =[ R, F=], i=12,..,n
2 0 0 0 1 |

i=1
ne °R i — MaTpHIIA, 10 BU3HAYAE OPIEHTAIIIIO 1-1 CHCTEMHU KOOPAUHAT 110
B1IHOIIICHHIO JI0 6a30BOi; °P, i — BeJIMYMHA BEKTOPA, 1110 3'€IHY€ MOYaTOK 0a30BOi 1 1-1
CHUCTEMH KOOPIUHAT.
Toai mpoiiec BHU3HAYEHHSI TIOJIOKEHHSI 1 OpieHTaIli poOOYOro opraHy
POOOTOTEXHIYHOT MAHIMYJALIINHOT CUCTEMU IOA0 a0COMIOTHOI CUCTEMU KOOPJMHAT,
TOOTO TMapaMeTpiB MaTpPHIl, MPEACTAaBIsIE CO00K TOCTIIOBHICTh HACTYITHHUX

MHOXHHUKIB:

n

T="%,-%'4,-.. -"14 = ﬂf‘iﬂ., i=12,..,n,

L
i=1
JI€ N — YKCIIO JIAHOK KIHEMAaTUYHOIO JIAHIFOTa MAHIMYJISIIHHOT pOOOTOTEXHIYHOI
CUCTEMU.

B pe3ynbrari 3amaHi 3aKOHU pyXy JAHOK poOOTa MOKHA BHU3HAYUTH MEBHUM
N00YTKOM OJHOPIAHUX MaTpHUIlb MEPETBOPEHHS MPHU MEPEXO/i Bl pyXOMUX CHUCTEM
KOOpAMHAT JIAHOK JI0 a0COJIFOTHOI. Y CBOiM BH3HAYEHIN MOCIIOBHOCTI Ha0Ip Takux
NOOYTKIB CKJIQIaI0Th AJITOPUTM aHAJITUYHUX PO3pPaxXyHKIB. Y CBOIO Uepry napameTpu
IIBUJKOCTI 1 TPHUCKOPEHHS OyayTh TOXIJTHMMH BIJ 3HANJACHUX MapaMeTpiB
MEePEMIIIICHHS 32 YAaCOM.

TeopeTnyHi MOCHIKEHHS MPOBOJWINCH, Ha 0a3l €JIeMEHTapHOI Mojei
MEXaHI3My TPUJIAHKOBOTO MAaHIMyJsITOpa poOOoTa 13 3aCTOCYBaHHSM IMPOTPaMHOTO
nakety MathCAD.

BucHoBKH. 32 JOMOMOI0I0 MPOBEJACHUX AHANITUYHUX JOCIHIKEHb PO3B'si3aHa
3ajaya pO3paxyHKy KIHEMaTHYHHX MapaMeTpiB pPOOOTOTEXHIYHOI MaHIMyISIiHHOT
CUCTEMH, BH3HAYE€HI KOOpPJMHATH 1 OpleHTaliss poOOYOro opraHy BIAHOCHO
a0COJIIOTHOT CUCTEMHU KOOPIUHAT.

[lepeBipka anroputMmy miATBEpAUiIa MPaBUIBHICTh MPOTPAMHUX PO3PaXyHKIB,
SIK1 CIIPOIIYIOTh 1 MPUCKOPIOIOTH MPOIEC OTPUMAaHHS JIaHUX Ta Jal0Th MOXKJIUBICTh iX
3aCTOCYBaHHS JUIS TOJAJBIIOrO JWHAMIYHOTO aHali3y 1 KepyBaHHS MEXaHI3MOM
MaHIMyJIAIIRHOT cucTeMu poboTa.
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YK 631.333

AHAJII3 POBOTU MAIINUH JJId BHYTPILIHBOI'PYHTOBOI'O
JIOKAJIBHOT'O BHECEHHS TBEPIUX MIHEPAJIbBHUX 1ObPUB
Pamywnuii B.B., Onuwenko B.b., Onuwenxo b. B., /léopaxiecvkuii P.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

HacroronHi BHECEHHsSI MiHEpPAJIbHUX JOOPHB 31MCHIOETHCS SIK TTOBEPXHEBUM,
TaK 1 BHyTPIIIHBOTPYHTOBUM CIIOcO0aMu. 3a JaHUMU arpOTEXHIYHOT HAYKH, OCTaHHIH
3abe3reuye HalOIbITY ePEeKTUBHICTh MiHKUBICHHS pociauH[1].

OmHuM 13 (hakTopiB, 110 OOMEXYIOTh €(heKTUBHICTb MiJHKUBJICHHS, € HEIOCKOHATICTh
CMOCO0IB 1 TEXHOJIOTI BHECEHHS MiHEpaIbHUX J0O0pWB. MalmHu 3 BIIIEHTOBHUMU
PO3CIBAILHUMH POOOYMME OpraHaMHu 1 aBialliiiHi 3aCO0HM pO3MOALIIOTH JOOPHBA IO TIIOIT
MOJISE 3 HEPIBHOMIPHICTIO, SIKa TMEPEBHIIYE JOMycTHMy B 2 - 3 pasu. Tykocymir, 110
CKJIAJIAIOTHCS 3 YaCTUH 3 PI3HUMHU (PI3UKO - MEXAHIYHUMH XapPAKTEPUCTUKAMU, IIPU BHECEHH1
MMM MalllMHAMH pO3LIapoBYIOTHCS. Lle moripiirye 30anaHcoBaHICTh MOKUBHUX PEYOBHH B
30H1 KOPEHEBOI CUCTEMH POCIIUH [2].

3apyOibKHA TPaKTUKa, PE3yJIbTard OaraTopiyHMX AOCTIAIB 1 BUPOOHMYMIA JIOCBIJ
0araTh0X CUILCHKOTOCHOAAPCHKUX TOCHOAAPCTB HAIOl KPaiHU CBITYATh MPO JOLUIBHICTD
nepexoay A0 OUIbII  YAOCKOHAIEHOI TEXHOJIOTIi-BHYTPIIIIHBOTPYHTOBOTO JIOKAJILHOTO
BHECEHHs1 J0OpUB CTpiuKamMy O€3 MOIEpeTHbOrO PO3KUIAHHA iX MO MOBEPXHI MOJIL.
Bukopucranns Takoro cnocoOy BHECEHHS JOOpPHUB JI03BOJISIE TIJIBUILUTH PO3BUTOK
CUTBCHKOTOCTIONIAPCHKUX KYIBTYP. [Ipu YoMy, BapTICTh TOAATKOBOI MPOIYKIIli OaraTopazoBo
BIIIKOJIOBYE JIOJIATKOBI 3aTPATH HA YJIOCKOHAJICHHS pOOOYMX OpraHiB MAIIIWH JIsi BHECEHHS
MiHepaTbHUX 100pHB. CIIi/T TAKOXK BpaxyBaTH, 1110 BHYTPIITHHOTPYHTOBUM CTIIOCIO BHECEHHS
3HIDKYE 3a0py/THEHHS HABKOJIMIITHLOTO CEPEIOBHIIIA.

KpimM TOro, 3aBAsku BUKOPHUCTAHHIO BHYTPIIIHHOTPYHTOBOTO BHECEHHS J0OpUB
3aMiCTh PO3KHTHOTO BHECCHHS TIOBEPXHEBHM CITOCOOOM MOYKHA 3MEHIITUTH JIO3U OCHOBHOTO
BHECEHHs1 10OpuB B 1,5 - 2 paza. biojoriyHo ontumasbHi 1034 JOOPUB MPHU CTPIYKOBOMY
BHeceHHi 3Bu4aiiHo Ha 10 - 30% Hikul, a 3a0e3neuyBaHi HUMH MAaKCUMYMH BPOXKar0 3HAYHO
BUILIl HIK [TPY PO3KUTHOMY BHECEHHI.

HoBmif criociO BHeceHHs1 0a3yeThCsi Ha BUKOPHCTAHHI MAIlllMH, OOJagHAHUX
CIICIIATBHUMU  JI03YBAJIbHO-PO3MOIUTEBHUMU TIPUCTPOSIMUA Ta COIIHMKAMHM a0 Jlaramu st
BHECCHHSI I0OPHB OS3ITOCEPETHRO B TPYHT 3 KOHIICHTPOBAHUM PO3MIIIICHHSM 1X Ha 3a/IaHii
TIHOMHI.

[Tpu aHamizi MOXJIMBHX BapiaHTIB KOHCTPYKTUBHOTO BHUKOHAHHS PO3MOIIIh-
YuX poOOYMX OpPraHiB BUSBICHO , 10 PIBHOMIPHICTh PO3MOJAUICHHS JTOOPUB MOXKHA
MOKPAIIUTH 32 PaXyHOK 3aCTOCYBaHHS PO3MOIUIBYMX POOOYUX OpPraHiB BiIAIIEHTPO-
BOTO THUMY , 0OEpTOBUN PO3MOAUIHPHUK 3 BHUKOHAHUMH B KOro Oi4HIM TOBEPXHI
BUIIYCKHUMU OoTBOpamu [1 ,2].
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Puc. 1. Cxema BiALIEHTPOBOTO PO3MOALIEYOIO OpraHy:

1- BmyckHe BIKHO; 2 - Kopryc; 3,12 —BUIYCKHI BiKHA; 4- TUCK; 5 - pO3MOIIILHUK
HOBITPSHOTO MOTOKY; 6 - MHEBMAaTUYHUN PUBOJ] ; 7 — IPUBOJ PO3MOAITIBHUKA ;
8 — mHeBMOKaHau ; 9 — exxekTopu ; 10 — npuiioMHI TOPIAOBUHU BiABITHUX
natpyOkiB; 11 - kaHamu TpaHCIOPTYOUOTro poboYoro oprany; 13 — po3noaiIbHUK ;
14 — TykoHamnpaBuTensb ; 15 — no3yrounii npuctpiii ; 16 — OyHkep.

3anpornoHoBaHU poOOUMii OpTraH BKJIIOYAE B ceOe KOpHycC 2 , B OCHOBI SIKOTO
3HAXOASATHCA PIBHOMIPHO PO3TAIIOBAaHI IO KOJOBIM MNMNOBEpXHI NpHIMabHI
rOpJOBUHM BIJABIIHUX mNarpyOkiB 10 . B kopmyci 2 BcTaHOBIIEHUN OOEpPTOBHIA
pO3NOAUIbHUK 13, BUKOHAHUN y BHAMIANI CTAaKaHa , JHOM SIKOTO SIBJISIETHCA
[EHTpaJIbHA YaCcTHHA UcKa 4 , nami po3mimienuii nmpuBoj 7. Hax BmyckHuM BikHOM 1
PO3MOAUTLHUKA 3HAXOASATHCS TYKOHANpaBpisay 14, 3’eqHaHUM 3 JO3YIOUUM IPUCTPOEM
15 6ynkepa 16 . YV Touri 3’€qHaHHS PO3MOIIILHUKA 3 TUCKOM IO KOJIOBIM MOBEPXHI
po3po0IeHi BUITyCKHI oTBOpr 31 12 .

[TpuitomMH1 TOPIOBUHM BiIBIIHUX MAaTpyOKiB 10 SBISIOTHCS OAHOYACHO 3aBaH-
TaXXyBaJIbHUMHU TOPJIOBUHAMH €KEKTOPIB 9, MOB’S3aHUMHU BHYTPILIHIMUA KIHISIMU 3
MMHEBMOKaHaIaMu 8, a 30BHINIHIMU — 3 KaHaiamMu 11 TpaHCHOPTyrO4YOTro poOOYOoro
oprany. [THeBMokaHanu 3’ €AHaH1 Yepe3 pO3MOAIBHUK MOBITPS 5 3 MHEBMOIIPU-BOJIOM
6 Ta 3 HKEpesIoM CTUCHYTOro moBiTps [1 ,2] .

PosnoainsHuK mpairoe HacTynHUM YiHOM. JloOpuBa 3 OyHkepa 16 monaroThes
J03yIOYUM MPUCTpoeM 15 yepe3 TykoHampamisy 14 qo BmyckHoro BikHa 1 po3smno-
ninpHUKa 13 . Tlicas yoro rpanynv 10OpUB Mij A1€F0 BIIIIEHTPOBUX CHII PO3TaHS-IOThCS
Ta HaANpaBIAIOTBCA 1O BHUIYCKHOrO BikHa 3 1 12, mpoHmoBmu siki, H00OpHBa
MEePEMINTYIOThCS Ha mepedepiro MucKa 1 HampaBISIOTHCS 10 MPUHOMHHUX TOPJIOBUH
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BIJIBIIHUX MaTpyOKiB 14. B 1eit sxe yac po3aiaeHuid po3noAUIBHUKOM 5 TMOBITPSHUN
MOTIK 13 MHEBMOMpPHBOJA 6 MOCTyMae MO MHEBMOKaHalaM 8 10 €XEKTopiB 9 , 1e
3axBadye JOOpHUBA, IO OMMHIIACH B 3aBaHTAXYBAJILHUX TOPJOBUHAX, 1 MEPEMIITyE
ix mo kaHanmaMm 11 TpaHCTIOPTYIOUOTO POOOYOTO OpraHy /10 MiCIlsi BHECCHHS.

BucHoBku. Hait6i11b111 mepcreKTUBHUM /17151 BAKOPUCTaHHS B OaraToKaHaJbHUX
MTHEBMA-THYHUX BHCIBHUX CHCTEMaX i3 3araJIbHAM JT03YBaHHSIM MiHEPAJTbHUX JTOOPUB
€ pO3MOiIbHI poOO0Ui OpraHu aKTUBHOTO TUITY , SIKI 3a0€3MeYyI0Th HEe3aJIeKHE PO3MO-
TICHHS TOOpWB 1 TOBITPS 3 MOJANBIIAM iX TMEPEMIMIEHHSM IO TOPU30HTAIHLHUM
KaHaJlaM TPaHCHOPTYIOYUX POOOYHMX OPraHiB /10 MICI[b BHECEHHS B IPYHT.
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MOINPIKALIA BYHKEPA ITPOTPYIOBAYA HACIHHSA C.I'. KYJIBTYP
JJIA IIIABUIMEHHA AKOCTI ITPOLECY
Beuepa O.M., Tecnwk b.B., Kyanoe B.B.
Hayionanvruii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

B cinbchkorocnogapcbkux MallMHax, TaKUX, SIK MPOTPYKOBAaudl HACIHHS Ta B
IHIIMX, MOTpPIOHE O3yBaHHS 3E€PHUCTUX MaTepialiB 3 PIBHOMIPHUM HENEPEPBHUM
J03yBaHHSIM HACIHHS CLIBCHKOTOCHOJAPCHKUX KYJIBTYp 1 poO0YOi PIAMHM, OCKUIbKH
BOHU € HEOOXITHOIO TepeyMOBOIO PIBHOMIPHOI OOpPOOKHM HACiHHS MpernapaTtoM, a
OT)K€ 1 JIOCATHEHHS BUCOKOI €(eKTHUBHOCTI MpoTpyroBaHHS. llsg omepariis gacto
MOETHYETHCS 13 OJHOYACHUM (POpPMYyBaHHSM IIOTOKY HACIHHS TIEBHOI (GopMH Ta
IIUTPHOCTI 3a JOMOMOTOI0 TMPOTOYHUX JI03aTOPiB 00’€MHOrO THITY, OOJagHAHUX
MAaCMBHUMHM YW AaKTUBHUMH PO3MNOJUIFHUKAMU HaciHHS. [IpomyKTUBHICTH Ta
PIBHOMIPHICTh TIOTOKY HACIHHSI, IO TMOJAETHCS TAKUMH J[03aTOpaMH Ha POOOUHIA
opraH, BU3HAYA€ThCSA YMOBAMHU WOTO BHUTIKAHHA 3 OyHKepa, MPOITYCKHOK 37aTHICTIO
J03yI04Or0 OTBOPY, TaJbMIBHOIO [1€}0 PO3MNOAUIBHUKIB Ta 1H. [IpOayKTHBHICTDH
J03aTOPIB 3 AKTUBHUMHU PO3MOAUIBHUKAMHU 3aJ€KUTh BIJI 4YaCTOTH OOEpTaHHs
PO3MOIIIFHAKA Ta MO0 KOHCTPYKIII (AUCK a00 KOHYC), a 103aTOpPiB MPOTPYHOBAUIB
1HepiiiHO-ppukIiifHOro THNY [1], ¥ IKUX poOOYMil OpraH OJHOYACHO € aKTUBHHUM
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PO3MOIUTPHUKOM HACIHHS — I1I€ ¥ Bil mapaMeTpiB O0KOBOI MOBEPXHI poOOYOro opraHa
Ta BIOpamitHUMU MpoIecaMu MPOTPyroBava. 3TiTHO 3 pe3yibTaTaMu JTOCITIKEHb [2]
BIUTUB YMOB BHUTIKaHHS HACiHHS 3 OyHKepa Ha PiIBHOMIPHICTh MOTOKY BH3HAYA€THCA
rapamMeTpaMy BHITYCKHOTO OTBOPY, MICTKOCTI 1 BUCOTOIO 3alIOBHEHHS ii HACIHHSM, a
TaK0X HOro (13MKO-MEXaHIYHUMHU BIACTUBOCTSIMU, BKIIOYAIOUH TEPTSL.

JIo YMHHUKIB, CHOPHUSIOYUX 3HIKEHHIO CHJI CYXOrOo TEepTsA, BIJHOCHUTHCS
KOJIMBAJIBHUM pyX OyHKepa 1 3epHUCTOr0 MaTepiaty, 10 3HaXOAUuTbcs B HhoMYy. Jliis
MOOUTPHUX MAaIlIMH — 1€ MOXYTh BHIAJKOBI KOJWBaHHS OyHKepa, OOyMOBJIEHI
XUTaBUICI0O MamuH abo  BIOpalifHUMH  KOJWUBAHHSAMHU B  MPaIOIOUYUX
€JICKTPOJIBUTYHIB Ta MEXaHIYHUX Mepe/ay, siKi epeaaTb 00EpTOBUI MOMEHT TOIIIO.
AJle 3 METOI0 YCYHEHHS MOJKJIMBOCTI YTBOPEHHS 3BEJICHB 1 3400yTTS CTIMKIIIOTO 1
PIBHOCIPHIIIIOTO BUJAUICHHSI MaTepiaiay BiJl OyHKepa, CrelialbHUi KOJTUBAILHUN PYX
MOKHa HalaTh OyHKEpy a00 CUIIKOMY Martepiaiy.

JIBa OCHOBHI 3aBJIaHHSI IMHAMIKM 3€pHUCTUX MaTepialliB (3aKOHU BUIUICHHS 1
3aKOHU PO3MOJUTY TUCKY Ha JHO 1 CTIHKM CHUJIOCIB 1 OYHKEpiB) pO3IJISAAlOThCA B
MPUNYLIEHHI ICHYBaHHS IOCUTh BEJIMKUX KOE(IIE€HTIB BHYTPIIIHBOTO 1 30BHIIIHBOTO
TEepTA 3epeH.-Mexay THUM, KyTH T€pPTSA B PI3HUX CHUIIKMX MaTepiaiiB 3MIHIOIOTHCS B
HIMPOKUX MEXKAX 1 MOXKYTh OyTH MaJUMHU. MOKHa ySIBUTH COOl1 1 TaKUW 3€PHUCTHMA
Marepiai, Mk 3epHaMH SIKOTO € PiIMHA, HANpPUKIAJA, MacligHa abo 1HINA IUTBKa. Y
CTaTUIll TAaKUM MaTepial TOBOJAMTHUMETHCS TaK, SK HIOW CHJIM 30BHIIIHBOTO 1
BHYTPEHHETO TEPTSI MPAKTUYHO BIJICYTHI.

Edexr nii BiOpariiii Ha 3epHUCTE CEPEIOBUIILE 3BOIUTHCS K OM 0 3HIKCHHS
koedirieHTiB TepTs. B mpoiieci koMBaHb CHJIM HOPMAJIBHOTO TUCKY 3€PEH OJHE 10
OJIHOTO, Ha CTIHKY TPYOH 1 CWJIM TepTS M)XK HUMHU 3MIHIOIOThCS. B pe3ynbrari nporo
CWJIM, HEJOCTATHI JIJIsl B3aEMHOT'O BIJIHOCHOTO 3CYBY 3€pE€H IpPH iX CIOKOi, MOXYTh
BUSIBUTUCS JOCTATHIMU ISl 3/11MCHEHHS MEpPEMILEHb B OKpeMi MOMEHTH 4Yacy Mpu
BIOpamisfx, [0 HEraTMBHO BIUIMBA€ Ha PIBHOMIPHICTH MPOLIECY MNPOTPYIOBAHHS
HAaCIHHA. 3araJibHUid eexT BiJ A1l BIOpaliii 3B0AUTHCA, TAKUM YHHOM, 10 3MEHIIICHHS
CUJI, HEOOXIJTHUX Ui 3A1MCHEHHs MepeMilleHb, TOOTO O 3MEHIIEHHS KoedillieHTa
TepTa. Take siBUIlle M0Ope BiAOME B TEXHIIl 1 3HAXOJIUTh MPAKTUYHE BXKUBAHHS,
HaIPUKJIa], pY BIOpalliHOMY 3aHYpPEHHI Nab.

Metoro A0CHiKeHb € 3100yTTs SIKICHOI OIIIHKM BIUIMBY BiOpailiii mo3atopa
OyHKepa Ha JIHAMIKy 3€pHHCTOrO MaTepiany, TOOTO BUBYEHHs BIUIUBY BiOparliii Ha
3aKOHU BUJAUIEHHS 1 PO3MOALTY THCKY B OyHKepi. Y OCHOBY Lii€i OLIHKH MOKJIAJCHHMA
edeKT 3HIKEHHs KyTiB TepTs mpu BiOparisx. KinbkicHe MOCTIIKEHHS TMOBHUHHE
BpPaxoBYBaTH BCl XapaKTEPUCTUKU KOJUBAIBHOTO PyXY, IO 3A1MCHIOETHCS J103aTOPO
(mocTymanbHl KOJIMBaHHA B TOPU30HTAIBHOMY, BEPTHKAIBHOMY ab0 MOXUIIOMY
HaIpsiMax; MOCTyNaJIbHI KOJMBAHHS IO KPYTOBHUX 200 €MNTUYHUX TPAEKTOPISIX 1 T.11.).

BignoBimHo 10 BUKIQJAEHOTO, MOXHA BBaXAaTH, IO 13 3POCTAHHSIM
IHTEHCUBHOCTI (4acCTOTH 1 MaKCUMaJIbHOTO MPUCKOPEHHs) BiOpauiil epekTuBHI KyTH
TEPTS 3HUXKYIOThCS, 1 B TPAHUYHOMY BHUIIAJKy MOKHa YSBUTH €001 iX MOBHE
3HUKHEeHHs. [le nmpuBeae 10 BiAMOBIAHOI 3MiHU KOE(DIIIEHTIB OMOPY Ta HOPMAJILHOTO
THUCKY, 1110 BIUIMBA€E HA PIBHOMIPHICTh 110/1a4l HACIHHS.
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VY BUNaAKy BUKOPUCTAHHS aKTUBHUX PO3MOJAUIBHUKIB (K MPaBUIIO, 00EPTOBUX
JMCKiB, KOHYCIB TOIIIO) TaJIbMIBHUI OITip BUCUIIAHHIO HACIHHSI 3 BUITYCKHOI TOPJIOBHHU
OyHKepa, Il PO3MOAIIPHUKA CTBOPIOIOTh BHACIIJOK HAKONMHWYEHHS B 30HI ITiJ
BUITYCKHOIO TOPJIOBUHOIO MIAPY HACIHHS, 1110 HE €BAKYIOETHCS 3 11€1 30HU aKTHBHUMH
po3noaiibHUKaMH. B 1bOMy BHNAgKy NPUYHMHOIO 3MEHIIEHHS MOTEHIINHOT
MIPOYKTUBHOCTI J103aTOpa € HEY3TO/HKEHICTh KOHCTPYKTUBHUX MapaMeTpPiB 103aTopa
Ta PEeKUMIB POOOTH aKTUBHOTO PO3MOAUIBHUKA 1 BHITYCKHOI TOPJIOBHHH. 3 METOIO
MPUCKOPEHHS €BaKyallli HACIHHS 13 30HM CXOJYy MOTro 3 PO3MOJIIbHHKA B JCSIKUX
nporpytoBayax (Hanpukian [IHY-4) Oynu mpoOu 3acTocOBYBAaTH J10JATKOBI
KOHCTPYKTHBHI €JIEMEHTH — aKTUBATOPHU.

B npotpyroBauax iHepiiHHO-PPUKLIHHOTO THUIY, K1 MOEAHYIOTh J03yBaHHS,
PO3MOUICHHS 1 0OpOOKY HACIHHS PIIKUMH MECTULIUAMH OJJHUM POOOYHUM OPTaHOM,
MPOYKTUBHICTh J03aTOpa BU3HAYAIOTH T1 kK (DaKTOpH, M0 W B IHIIMX MPOTOYHHUX
703aTOPiB 3 AKTUBHUMH PO3MOALIPHUKAMHU, Ta 1€ W mapaMeTpu OOKOBOi KOHIYHOI
MOBEpXH1 pobouoro oprany [1]. Y3romxenHs aii ycix nuux ¢akTopiB 3 000B’I3KOBUM
BpaxyBaHHSIM XapaKTEPHUCTHK HACIHHSA, IO JO3YE€TbCsS 1 00poOiseThCs, 3a0e3neuye
HaJlliHy poOOTYy MPOTpyrOBaya B IIIOMY, 5IKa, OUEBHJIHO, MOXKIIMBA y BUIAJIKY, KOJIU
HACiHHS 3 JIOCTaTHHOIO MIBUAKICTIO OyAe pyxaTHCs BBEpX IO TBIPHIA KOHIYHOTO
pobouoro oprana. Lls x ymMoBa € i YMOBOIO HE TaJbMyBaHHS HACIHHSM, IO
3HAaXOJIUTHCS HAa poO0UOMY OpraHi, HaClHHS, sIKe HAJAXOIUTH BiJ 103aTOpa.

B mopaneimoMy mocraBieHa 3aja4a CTBOPUTHA MaTeMaTHYHY MOJIEb MPOIIeCy 1
pO3paxyBaTh MaKCUMalbHYy IIBUIKICTb BHUCHIAHHS 3 KOHIYHOro OyHKepa 13
MOAU(DIKOBAHUM KOHIYHUM PO3MOAUTHHUKOM (BiOparmidiHuM 1103atopom). Takwii
PO3MOAUIBHUK BUKOPUCTOBYETHCS B MOJAM(PIKOBAHMX KOHCTPYKIISIX MPOTPYIOBAUiB
tunty [THY-4, TIHY-10 1 maTematnyHa MOJENb acTh MOKIIUBICTh PO3PaXyBaTH
ONTUMAaJIbHI TIapamMeTpu OyHKepa BIIMOBIIHO MPOIYKTUBHOCTI poOOYOro opraHy -
KaMepu TPOTPYIOBAHHA JJIS OTPUMAaHHS MaKCHUMAaJIbHOI TPOIYKTUBHOCTI TIPH
MIHIMaJIbHIM HEPIBHOMIPHOCTI MPOTPYIOBAHHS HACIHHS 3 BpaxyBaHHSAM BiOpaliiHUX
KOJIMBaHb OyHKepa.

Jlireparypa
1. Tumomenko C.I1., Beuepa O.M., Tumomenko C.I. Crioci6 oOpoOku HaciHHS
pinkumu npenapatamu. 1. Ne 96498 A01C 1/08, 2006/01, m.10/11/2011, 6rom.Ne2 1.
2. Tumomenko C.I1., Muxaiinenko M.A. u ap. “Pa3pabotaTs paboune OpraHsbl

MpOTpaBIUBaTENel CeMsH U 000CHOBATh UX OMTHUMaNIbHBIC TapaMeTphl”. Pazaem Ne2
Oruera o teme Ne4 HUP YHUMMOCX, I'neBaxa, 1978, 77c.
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VJIK 631.171

BUKOPUCTAHHSA IHOOPMAIIMHUX TEXHOJIOI'TH HA
HNIAIMPUEMCTBAX AIIK
Beuepa O.M., Tecniok b.B.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

Bukopucranns iHpopMariiHUX TEXHOJOTIM Ha BUPOOHMIITBI 1 OCOOJHMBO Ha
nignpuemctBax AIIK € akTyanbHUM 17151 IEpexo1y ClIbCHKOTO IOCI0IapCTBa CBITY Ha
OuIbII MpOoAYKTUBHUM NUIAX. CydyacHi iH(OpMaIliiiHI CUCTEMH, SIK €IEMEHTH arpapHuX
TEXHOJIOT1H, CTBOPIOIOTHCS SIK JIJIsl OTPUMAHHS TaK 1 JIJIs1 30€piraHHs Ta BAKOPUCTAHHS
BENMKUX o00cAriB 1H(OpMaIlli B TEXHOJOTIAX MIATOTOBKHU, CiBOM, IOTJSALY 3a
KyJbTypamMu 1 300py ypOXXaHOCTI 3 METOI0 1HTErPOBAHOTO MIXOAY 0 BUKOHAHHS
KOKHOT TEXHOJIOTTYHOI oneparii.

VckmagHeHHS — COIIAJbHOTO, C€KOHOMIYHOTO Ta  IMOJNITUYHOTO  JKUTTS,
1HyCTplaJbHOTrO BUPOOHHUIITBA 1 3MIHA JUHAMIKHM MPOLECIB Y BCIX cepax AisiIbHOCTI
JIIOJTMHU TaBHO 3yMOBHIIH 3pICT 3HAHB Ta CTUMYJTIOBAHHS PO3BUTKY HOBUX 3aCO0IB IS
3QJI0BOJICHHS  3HA4yIIUX  JUIA cycnuibcTBa  1H(pOpMaliiHUX  HOTpeo.
Arponpomuciouii  komiuiekc  (AIIK)  xapakrepusyeTbcsi  CKIQAHICTIO  Ta
KOMILJIEKCHICTIO 3aBJaHb JJig BUpimieHHd. /{15 3a0e3nedueHHs MiHIMaIbHUX BUTpAT Ta
onTUMi3allii TPOLECiB BUPOOHMIITBA CUILCHKOTOCIOIAPCHKOI MPOIYKIli BUHUKAE
HEOOXIHICTh BHKOPHCTaHHS HOBHX HaJg0aHb HAyKOBO-TEXHIYHOTO TIPOrpecy -
Mepexoy /10 HOBITHIX METOJIB 1 TEXHOJOTIH 1H(QOpMAaIIMHOTO 3a0e3MeUeHHs Ta
VOPABIIHHS CUTBCHKUM TOCTIOJAPCTBOM 1 MIUPOKOTO 3aCTOCYBAHHS aBTOMATH30BAHUX
CUCTEM KEPYBaHHS TEXHIKOIO Ta IHPOpMAIIHHUX TEXHOJIOT1H. Y CBOIO Yepry CTpIMKUN
pPO3BUTOK  1H(MOpMAI[IHHUX  TEXHOJOTiM  HaOyBae  XapakTtepy  Iio0aibHOL
1H(pOopMaIIiHOT PEeBOMIONIT B CIBCBKOMY TOCIOAAPCTBI, IO CIYT'y€ MOIITOBXOM O
MOJAJIBIIIOTO PO3BUTKY CYYaCHOTO CYCIJIBCTBA, B SKOMY 3CYB IIIHHOCTEH
BiI0yBaeThcsi came B Oik iH(opmarlii. Bece e nmpu3BOAUTH 10 YTBOPEHHS €IMHOTO
1H(hOpMaIIHHOTO MPOCTOPY BCIOJIU, AOCTYH JI0 SIKOIO CIPOILYETHCS 3 PO3BUTKOM
iH(popmaniiinux TexHosorii (IT), cucreM TenekoMyHiKalii Ta Cy4acHOT MaTepiajabHO-
TEXHIYHO1 0a3u.

[adopmariiss B cydyacHMy CBITI € OJHUM 3 HAWBaXJMBIIINX CTPATETIUYHUX 1
VOPABIHCHKUX PECypCiB, 1i BUPOOHUIITBO Ta CHOKHBAHHS CKJIAAAIOTh HEOOXITHY
OCHOBY €(peKTHBHOTO (PYHKIIIOHYBAHHS 1 PO3BUTKY PI13HUX Chep CyCHITBHOTO KHUTTS,
B TOMY YHCJIl €KOHOMIKH CLIhCHKOTOCIIOAAPCHKOTO BUPOOHUIITBA. [[1s1 oTpuMaHHS
MaKCUMaJIbHO BHUCOKOTO BpOXkaro, 1H(OpMAIll, IO CKJIala€ CYKYIHICTh Oaratbox
(bakTopiB - 0COOIMBOCTI OOPOOIIIOBAHOI KyJIbTYpH 1 MOTO/IHI YMOBHU, CTaH TPYHTY, €
IIEHTPAIBHOI JTaHKO. TOYHI JaHi MO0 POCTY Ta PO3BUTKY POCIWH BiIrparoTh
BAXKJIUBY POJIb 1]l Yac TUIAaHYBaHHS, MIAKOPMKH, TOJIUBY Ta 1HIIUX TEXHOJIOTIUTHX
3aX0/I1B.

Jns orpumanHs sikicHO1 I1udpoBoi 1H(opMalii mepm 3a Bce HEOOXITHO
POBOAMUTH 301p JaHUX, Kl € MOTEHIIMHUM JpKepesioM Takoi iHdopwmarlii. TepmiH

44



«ObyX08cvKi uumans»

"nmaHi" OXOIUTH Bij JJATUHCHKOTO cyioBa "data" - gakr. [laHi - 1ie pe3ynbTaT dikcariii,
BioOpakeHHs iH(opMallii Ha SIKOMYCh MaTepiallbHOMY HOCII.

Jani — 1e B1IOMOCTI, IO OTPHMaHI HUIAXOM BHMIPY a00 CIIOCTEpPEKECHHS,
JOT1YHHUX 200 apu(METUIHHX OTepalliil 1 sIK1 MpeCcTaBiIeH] y popMi, 0 MPUAATHA JJISI
MOCTIMHOTO 30epiraHHs 1 mepeaayl Ta aBTOMaTU30BaHOI X 00pOOKH.

Jlaul CIyTYIOTh JHINE BHUXIJTHUM MaTepiajioM, aHATI3yIO4HW SKUH, MOXKHA
oTpuUMaTH sKicHy iHpopMaliiHy nponaykiito. [Ipore ciig po3pi3HATH daHi, SK
CYKYITHICTh OyAb-SIKUX PI3HUX BITOMOCTEH Ta iHPOpMAITitO, SIK YaCTUHY TUX UM 1HIINX
BIJIOMOCTEM, KOPUCHUX 32 IEBHUX YMOB iX OTPUMAaHHSI.

[Tonsarts "indopmamis" mMae 10BOJII OaraTo TIIyMadeHb 1 BH3HA4YEeHb. Tak, y
3akoni Ykpainu "IIpo iHpopmaliito" 3akpirieHo MpaBo rpoMajsH Ha iH(opMaIliio Ta
3aKjia/ieHl TMpaBoBI OCHOBHU iHGopmariitHoi misnbHOCTI. TepMmin  “iHdopmartis”
BU3HAYCHO SIK "JOKYMEHTOBaHI ab0 IMyOJIIYHO OTOJIOLIEH! BIJIOMOCTI MpO MOJii Ta
SBUIIA, IO BIOYBAIOTHCA y CYCHUIBCTBI 1 JIep>KaBi, HABKOJIMIIIHbOMY MPUPOTHOMY
cepenoBuill”. Y pi3HUX TeOpisAX 1 KOHUEMUIAX 1H(QOpMalll0 BU3HAYAIOTH 3 PIZHHUX
CTOpiH, TOMY III0 camMe uepe3 0araTOrpaHHICTh 1€ MOHSITTS Kpalle 3a BCe TIIyMauUuTH
JIUIIE B KOHTEKCTI SBUIL 200 MPOIIECIB, IO PO3IIIAIAIOTHCS B TaHU MOMEHT.

KO 3yNMMHUTHCH HAa TAaKOMY BH3HA4Ye€HHI 1HQOpMalii, sIKE€ NEBHOI MIpOIO
BIIMIOBIZJTa€ CYTHOCTI TEMHU, III0 BUBYAETHCS, TO I1H(OpMAIls 1€ CYKYNHICTh
PI3HOMAaHITHHX 3HaHb 1 CHTHAJIB, BIIOMOCTEH, IO € 00'€KTOM 30€epeKEeHHS Ta repeaadi
1 IEPETBOPEHHS.

3aJie’kHO BiJl Yacy 3aIluTy 1 KpUTEPIiB, OXOTUICHHS BCIX BUIIB 1H(hOpMAaIlii MOKHA
KJacu(ikyBaT TAKUM YHHOM:

o pPETPOCHEKTUBHA, TIOTOYHA Ta MEPCIEKTUBHA;
° HOpMAaTHBHA, (haKTUYHA Ta JI0JATKOBA, 1110 € HEOOX1THUMHU B IJIAHYBaHH1
Ta TEXHIKO-€KOHOMIYHOMY OOIpYHTYBaHHI;

o TeMaTW4yHa, Taiy3eBa, OilOmiorpadiuna, kaprtorpadiyHa, aHATITHYHA,

JTOBIJIKOBA, KOHIIENITyaJIbHA TOIIO.
Koxxen Bun iHdopmailii Mae sSKICHO-KIJIbKICHI XapaKTEPUCTUKH (aKTyaJbHICTh Ta
HOBU3HA, HAJIAHICTH 1 00CST), BapTICHI BUMIPH 1 JKUTTEBUNA IUKI. ATpuUOyTH Ta
acmeKTH, XapakTepHi g iHbopwmaiii, Bu3HadaoTh ['yxBa B.M.[1], B. CutHuk [2],
PO3MEKOBYIOYH O3HAYCHE IMOHSATTS.
BrnactuBocTi, siki XapakTepHi B YHPaBMHCBHKIH cdepl CLIBCHKOTO TOCIOAApCTBA,
MAaIOTh TAaKUU BUTJISII;

o iH(dopMaliss AOCTOBIPHA, SKIIO BOHA HE CIHOTBOPIOE ICTUHHOTO CTaHY
CIpaB;

o iH(dopMarlliss TOBHA, SKIO 11 KITBKOCTI JOCTATHBO MJII PO3YyMIHHS 1
MPUIHATTS PIIICHD;

o iH(dopMarlis yiTka i 3po3ymisa, SKIIO BCS BOHA BUPaXKEHA MOBOIO, KOO
CHUIKYIOTHCA Ti, UIsl KOTO BOHA MPU3HAYECHA;

o IIHHICTh 1 SKICTh 1HGOpPMAII - L€ Mipa PO3IIMPEHHS Ta PO3BUTKY

Te3aypyca mij 4yac MOro MpUUHATTS Ta 1HTepHpeTalii MOBITOMJIEHHS, Mipa
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3HIDKCHHSI CTaHY HEBU3HAYEHOCTI EKOHOMIYHOTO CYy0'€KTa 1 Mipa IPOCYBaHHS 10

METH;

° aZIeKBaTHICTh 1HGOpMaIi — IIe¢ NMEeBHHM pIBEHb BIAMOBIAHOCTI, SIKHUM

CTBOPIOETHCS 3a JIOMOMOTOIO 111€1 oTpuMaHoi 1HbopmMaIllii Ta 06pa3y peaabHOIro

00'exTa ab0 MpoIIeCy UM SBHIIA TOLIO.

s cyuacHoro AIIK iHdopmarliis Mae BUHSITKOBE 3HAYEHHS, TOMY 10 Oy/Ib-sKa
JUSITBHICTB TaKOTO 00'€éKTa 0a3yeThCsl HAa 3HAHHSIX KOHKPETHOI CUTYaIlii Ta )KUTTEBOTO
UKy 1HQopMaIlii, sika CKJIaJaeThCsl HA PUHKY TOBapiB abo mociayr, pododoi cuiM 1
3aco0iB BHpPOOHUIITBA, Tporiel Tomo [3, 4]. daxiBli-arpoHOMH, SKI IOB'S3aHi 3
KOHKpeTHUM yrpaBmiHHAM B AITK, He MOXKyTbh 00X0IUTUCH O€3 BiporiaHOi iH(popMarii
(peneBanTHOI iH(DOpMartii, Bix anrii. Relevant - Te, o crocyeThest JaHOI CIIpaBy) TIpH
BUPOOJICHHI Ta TPUIUHATTI TUX YU 1HIIMX YIPABIIHCHKHUX PIIICHb.

HenocToBipHi K [aHI MalOTh HETaTUBHUM BIUIMB Ha MPUUHATTSA pILIEHB,
HaIMpPUKJIA, 00 TUTAHYBAaHHS BUPOIIYBaHHS SKOIiCh KynbTypH. Lle B cBOrO yepry
MO’K€ TIPU3BECTH JI0 3HAYHOTO 3MEHIIICHHS BaJIOBOTO MPOIYKTY, IKHH OTPUMAETHCS B
pe3ynbTaTi BApOOHHULITBA.

Jliteparypa
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YK 633.63:331.101.5

NIABUIIEHHS YOEKTUBHOCTI IOTOKOBOI TEXHOJIOI'I
3bUPAHHSA HYKPOBUX BYPAKIB
Jvomin O.A., Jlowmax B.O.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Axmo posrisgaTH TPAAUIIHHY TOTOKOBY TEXHOJOTIIO Y TPaHCTIOPTHOMY
3a0e3IeueHHI MpoIecy 30MpaHHs IYKpPOBOro Oypsika, TO HE CEKPET, IO I TeXHOJIOT1s
BK€ JIJAaBHO 3acTapijia 1 noTpedye BiAUyTHOTO MiABUIIEHHS ii eexTuBHOCTI. /151 TOTO
o6 11e 3poOUTH 1 BIAMOBIIHO BIOCKOHAJIUTH O3HAYEHY TEXHOJOTII0 HEOOX1THO
BIIPOBAJUTH B TPAHCIOPTHE 3a0€3MEUYEHHS TEXHOJOTIYHOTO MpOoIecy 30HpaHHS
I[YKPOBUX OYpSKIB Cy4acHI TEXHOJIOTil sKi mepeadadaoTb BUKOPUCTAHHS
KOMIIEHCATOPIB MDK Oypsiko3OupaidbHUMU KomOaliHamu ab0 MalllMHaMH Ta
aBTOTPAHCIIOPTHUMHU 3aC00aMH, IO 3MIMCHIOIOTH TEXHOJIOTIUHI IEPEBE3CHHS B1JT ITOJIS
710 MyKpoBoTo 3aBoay. Cepesr BKa3aHUX HOBUX TEXHOJIOTIH HAHOLIBIIIOTO IMOMTHUPECHHS
HaOynu:

- TEXHOJIOT1sI TIEPEBAJIKM 3 BUKOPHUCTAHHSM TpUYEIiB-OyHKEpiB-HAKOIMUYBaYiB,

1[0 arperaTyrThCs 3 TPAKTOPaMU;

- TEXHOJIOT1s 31 3MIHHUMH Ky30BaMU B MYJIbTHIII(PTOBUX CHCTEMAaX.
- TEXHOJIOT1S 3 BUKOPUCTAHHSIM 3MIHHUX MPUYEITiB-CAMOCKHU/IIB.

Buxonsun 3 aHamizy iCHYIOUMX JOCHTIPKEHb Ta HE3QJICKHUX PO3PaxyHKIB,
HaWO1IbII €(PEKTUBHOIO 3 HABEJACHUX BUIIE TEXHOJIOT1H BUIAETHCS OCTAHHS, a caMe
BUKOPUCTAHHA B3a€EMO3aMIHHOTO CaMOCKHAHOTO HamiBrnpuuena (puc. 1), 110
arperaTyeTbcs 3 TTPAKTOPOM, SIK MIXKOTIEPAIIfTHOTO KOMITEHCATOpa M1 KOMOaiHOM Ta
aBTOTPAHCIIOPTHUM 3aCOO0M.

— — —

Puc. 1. 3minHMI HaniBIpUYin

Xoua 1151 TEXHOJIOT1s € O1IbI €(peKTUBHOIO, HIXK 1HIIT TEXHOJIOT'11, 3rajiaHi BUIIIE,
BOHA TaKOXX Ma€ CYTTEB1 HEJOMIKU. PO3riisiHEMO 1X JIeTalbHIIIe.

[lepmiM CyTTEBMM HEIOJIKOM € T, IO IPYHT 3HAYHO YIIIJILHIOETHCS
MOPIBHSHO 3 TEPEeBAaHTAXYBAILHUMH TeXHOJOTisiMU. lle moB's3aHo 3 TUM, IO
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MEePEKUIHI CaMOCKUIM OOJaHaHI aBTOMOOUTFHUMHU KOJIECaMH, MPU3HAYCHUMU IS
MepecyBaHHs N0 JOpOrax 3 TBEpAUM MOKPUTTAM (AuB. puc. 1).

JlpyruM HEAOJIKOM € Te, M0 TEXHOJOris BUMarae 3HAYHUX KaliTaJbHUX
BKJIQJICHb U1 OCHAIICHHS TATada MITKaTHUM BI3KOM (pHC. 2) UIsl 34YCIJICHHS 3
HAIBIIPUYECIOM.

REte e et e R

Puc. 2. Tpakrtop B arperari i3 ciieIbHUM MPUCTPOEM Y BUTIISAI MIAKATHOTO Bi3Ka

TpeTiM HEMOMIKOM € HEOOXIHICTh MaTH Yy BJIACHOCTI BEJIMKY KUIBKICTh
HamiBIpuuerniB abo opeHAyBaTH iX Ha yac 30upaHHS Bpoxkaro. Hampukian, sSKio
TPAHCTIOPTHO-TEXHOJIOTIYHNN  KOMIUIEKC JUISl  MEPEBAHTAXKYBAJIBHOI  TEXHIKH
CKJIQJAEThCSl 3 TPHOX MPHUYEMiB-OyYHKEPiB-HAKONUYYBAyiB 1 IIECTH 3€PHOBO3IB B
arperari 3 TArayeMm, TO JIJIsl TOCSTHEHHS aHAJIOTTYHUX YMOB 3 BUKOPUCTAHHSM 3MIHHHX
HamiBnpuyenis, Takux sk NPS 2150, X 3Han00UThCS ax NEB'SITh MITYK.

3 HaBeJNEHUX BHUIIE HEJOJIKIB MOXHA 3pOOMTH BHUCHOBOK, IO PO3TISHYTa
TEXHOJIOT1SI BUKOPHUCTAHHS  B3a€MO3aMIHHMX  HAMIBIPUYENiB SK  CYMICHOTO
KOMITCHCAIITHOTO TPUCTPOI0 MK KOMOAWHOM 1 TPaKTOpOM MOTpeOye 3HAYHOTO
BJIOCKOHAeHHS. [lepuM KpokoMm Oy/ie 3MEHIIIEHHS HETaTUBHOTO BILUIMBY TE€XHOJIOT 1]
Ha HaJMIpHE YIIIIbHEHHS IPYHTY B moJji. J[Ji1 1bOoro HEOOX1THO PO3POOUTH 3aXOAH
1010 3MEHIIEHHS TUCKY BaHTaXIB Ha 3aJHI0 BICh CAaMOCKHJIHHUX HAIliBIPUYCIIiB.
Takox MOUUIBHO PO3POOUTHU 3aXOAW IIOAO 3aMIHHM KOJIC TPAKTOPHHUX BI3KIB Ha
CreliaJIbHI KOJieCa HU3bKOTO THUCKY, Kl HE MalTh TaKOro 3ryOHOro BILJIMBY Ha
MTOBEPXHIO MOJIA.

48



«ObyX08cvKi uumans»

YK 624.21.097:004.75

BUSIBJIEHHS HEJIOJIIKIB JIFOYOI CXEMU PEI'YJIIOBAHHSI
JOPOXKHBOI'O PYXY 3A J1OITIOMOTI'OIO PEJAKTOPA
MICROSOFT VISIO
vomin O.A., /lemik LI
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

Kpecnennst sik oauH 3 BUAIB rpadiyHOTO MOJEIIOBAHHS JOCUTh JAaBHO OYyB
OJIHUM 3 OCHOBHHMX IMOMIYHHUKIB MPU BUPIIIEHH] TUX YM 1HIIMX aHATITUYHUX 3aBJIaHb.
30kpema JyIsl BUPIIICHHS 3aBAaHb 3 MOJINIIEHHS 0€3MeKU JOPOXKHBOTO PYXY OJHUM 13
MpPOCTUM 1 BOJHOYAC JOCTYITHUM 3acO00M, IO JO3BOJISIE HAOYHO 300pa3uTH
npoOJIeMH] JUISTHKA aBTOJOPOXKHBOI Mepexi, € Microsoft Visio. Lls mporpama B
OCHOBHOMY BUKOPHUCTOBY€ETHCS JIJIsl BUPIIIIEHHS TPHOX HANPSIMiB 3aBAaHb:

- aHaIl3 CKIIAJHUX JTaHUX;

- rpagiyHe YHAOUHEHHS Ta MOJEIIOBAHHS PE3YJbTATIB JOCIIKEHHS;

- OOMIH BU3HAYEHUMU JAaHUMHU MK KOPUCTYBayaMHU.

OCHOBHMMH 3aCO00M YHAOYHEHHS JaHUX 3a JOMOMOro mporpamu Visio €
Ha01p BEKTOPHUX PITYPOK, 110 € I1adbioHaMHu Jj1s1 HOOYI0BHY AlarpamH, IJiaHy, MOJIEIIL,
30KpeMa JIUISTHKH JI0POKHBOT MEPEXKI.

O3znHaueHi Girypu rpynyroThesl 3T1IHO TEMATUYHUX KATEropii 1 B 3a1€KHOCTI Bij
3aBJIaHHS, 1110 CTOITh MEPeI TOCTITHUKOM MOKHA 00paTH 3 HUX BIAMOBIAHI €JIEMEHTH
3 METOIO 300paKeHHSI, HAIPUKIIA]l MPOOJIEMHOT IIJITHKY JIOPOTH Y BIATMOB1IHIM YaCTHUHI
BYJIMYHO-J0POKHBOI MEPEKI.

30kpema, ToCTiKy0ur MpoosieMHi qUistHkY aBTonuisaxy Kuis-Kosens B paiioHi
HaceJleHoro MyHKTy Mukyiaudi, KuiBcbkoi 001acTi, ME IIPOBOIMIIN HAIII JOCITIIPKCHHS
32 HACTYITHUM aJITOPUTMOM.

Cnouatky MU BUSIBUJIM OCHOBHI HEJIOJIKHM OpraHizaili JIOpOKHBOTO PyXy Ha
BKa3aHIi IUISHII, B PE3yJIbTATi 4OTO C(HOPMYITIOBAIIU iX HACTYITHUM YHHOM:

- HaNOUIbIIIA KUTBKICTh KOH(IIIKTHUX TOUYOK CIIOCTEPITAETHCS HA MEPEXPECTSIX 1 Ha
MICLISIX HEpEryJbOBaHUX MIMIOXIJHUX MEPEXOJliB, IO AA€ MiJACTaBU 3pOOUTH
BHCHOBOK — caMe 111 MICUS € MICISIMU KOHLEHTpAIli JOPOKHbO-TPAHCTIOPTHUX
TTO/T1M;

- y TOIMHHM «IIK» CIIOCTEPIraeTbcsl 3HAUYHE NEPEBAHTAXKEHHS JTOCIIIKYBaHO1
TUJSTHKH JIOPOTH TPAHCIIOPTOM, 110 TIPHU3BOJAUTH JI0 HEMOBHOIIIHHOI MOKITUBOCTI
PYXy TPAaHCTIOPTHUX 3aC001B, a came: TPUBAIHX 3aTOPIB 3 BIATIOBITHOIO BTPATOIO
4acy, 3HaYHUX BUTPAT MaJbHOTO, Pi3Ke 30UIBIIIEHHS BUKUIIB BIAMPAIlbOBAHUX
rasziB y MnoBiTps;

- Ha JUISIHII JOPOTH, IO JOCTIIHKYETHCS 1HOJI CHOCTEPITAETHCS TMOPYIICHHS
BOISIMU TPABWJI 3yMIUHKN Ta CTOSTHKH, IO TaKOX MPU3BOJIUTH 10 BUHUKHEHHS
3aTOPIB Y IOPOKHBOMY PYCi, OOMEXEHHSI OTJISIOBOCTI 1 SIK HACIIIOK, CKOEHHSI
JOPOKHBO-TPAHCIIOPTHUX TOIIH.

[ToTiM MM npoaHali3yBaJld OpraHi3alliio JOPOKHBOTO pyXy MPOi3HOT YACTHHHU,
B pe3yibTaTl YOr0 BUSHAYMIIM, IO JOPOKHS PO3MITKA 3HAXOJUTHCS HE B HAJICKHOMY
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CTaHi, a Ha JIeAKUX AUIIHKAaX 30BCiM BiAcyTHs. Ha mepexpectsx aBrouusixy E373
KuiB-Kosenp 3 Bynuusmu LlenTpansHa i Mupy BigdyBaeThCcsl HarajabHa moTtpeda B
MOCTAHOBIII JOPOXHIX 3HAKIB SKI JOMOMOINM O 3HAYHO TIIBHUIIUATH SIKICTh
PETYIIOBaHHS TOPOKHBOTO PYXY.

Takoxx Hamu OyJ0 BM3HAYEHO, IO MOOIU3Y AOCTIIKYBAHOI AUISHKH JOPOTH
3HAXOAUTHCS MUKYJIMUYNHCHKA CEPeIHS 3arajlbHOOCBITHS IMKOJA, & TAKOX MICHKHMA
napk BiAMOYKHKY. [{e cipuumHioe He0OX1AHICTh BCTAHOBJICHHS Y BIJIMOBITHUX MICIIX
OTOPO’K1 MPOi3HOT YACTHHHU 1 3HAKIB K1 MOBUHHI MOMIEPEHKATH BOI1S MPO I1IBUIIICHY
MOKJIMBICTH MOSIBH Ha JJOPO31 JITEH.

JlJis yHAOYHEHHS, MH CTBOPHJIM y3arajbHEHY CXeMy MPOOJIEMHHX MiISTHOK
noporu 1o aBroununsixy E373 Kwuis-KoBens 3a momomororo rpadigHoro pemakropa
Microsoft Visio (puc. 1).
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Puc. 1. Y3aranbHeHa cxema npoOieMHUX JUISTHOK Aoporu no aBrouusixy E373 Kuis-
KoBenb paiioHi HaceleHoro nyHkTy Mukynudi
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YK 621.873

AHAJII3 JUHAMIKH PYXY CUCTEMM IIOBOPOTY «BAIIITOBUM
KPAH-BAHTAX»
Jogeiikin B.C., Pomacesuu 10.0., Cmexno O.B.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

JlochiKkeHHsl TUHAMIKY PyXy CUCTEMHU MOBOPOTY «OAIITOBUI KpaH-BaHTAX» €
BaYXJIMBOIO CKJIAJI0OBOIO MPHU MPOEKTYBaHHI HOBHUX MEXaHI3MIB KPaHOBUX CHCTEM Ta
MOJIEpHI3allli BXX€ ICHYIOUMX. 3HAYHMM BIUIMB Ha JIOCTOBIPHICTH OTPUMAHMX
pe3yJabTaTIB MPU MPOBEACHH JMHAMIYHOTO aHAII3Y MalOTh €JIEKTPOMAarHiTHI IPOIIECH,
10 BUHUKAIOTh Y ACHHXPOHHOMY €JEKTPONPHUBOJI CUCTEMHU MOBOPOTY, OCOOJIMBO Ha
erani mycky. ns oTpuMaHHs OLIbII TOYHOTO pe3ysibTaTy Oa’kaHO MaTEeMaTUYHY
MOJICNIb PYyXy JOCTII)KYBaHOI CHUCTEMU IIOBOPOTY «OaIlITOBUM KpaH-BaHTaX»
JOTIOBHIOBATU PIBHAHHIMU PYXY ii aCHHXPOHHOT'O €JEKTPOIPUBO/Y.

Jlnst mpoBeAeHHS JAMHAMIYHOIO aHaji3zy BUKOPUCTAEMO BIIOMY JIMHAMIYHY
MOJIEh CUCTEMH MOBOPOTY «OaIllITOBUM KpaH-BaHTAX», sika HaBeleHa Ha (puc. 1) [1].
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Puc. 1. JlunamiuHa MOJIesIb CUCTEMH TTOBOPOTY «OAIITOBUI KpaH-BaHTAMX)»

Ha pucynky 1 HaBeneHO HACTYIHI MO3HaueHHsS: M — 3BeIeHU# 10 OCl MOBOPOTY
KpaHa pYyLIIHHUNA MOMEHT NPUBOJY €JNEKTPOABUTYHA; Mo — 3BEIEHUN 0 OC1 MOBOPOTY
KpaHa MOMEHT CHJI CTaTMYHOTO OIOpy; L — JOBKMHA THYYKOrO MiABICY BaHTaxy; R —
JOBKMHA BUJIHOTY BaHTAXY; g — IPUIIBUALIECHHS BUILHOTO NaAiHHA; J1 — 3BeJIeHuil 10 ocl
MOBOPOTY 0alITOBOrO0 KpaHa MOMEHT iHEpLii elleMEHTIB MpPUBOAY, OalliTh Ta CTPLIH
0aIToBOro KpaHa; m — 3BeJIcHa Maca 3aKpIIJIeHOro BaHTaxy [1].

VY gKoCTI y3arajqibHEHUX KOOpAUHAT IUHAMIYHOI MoAeNi (puc 1.) mpuitHATI: 3BeieHa
70 oci oOepTaHHS KpaHa KyTOBa KOOPAHMHATA MMOBOPOTY €JIEMEHTIB MPUBOJY, OAIlITH Ta
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CTPUIN — @1; 3B€JIeHa KYTOBa KOOpPAMHATA MTOBOPOTY 3aKPIIJIEHOTO Ha THYYKOMY IiJIBiCi
BaHTaXy — 2.

Pyx nocmimxyBanoi cucremu (puc. 1) y daci ONHUCYETbCA CHCTEMOIO
y3arajJbHeHUX JIU(EpPeHIINHUX pIBHSAHb. T00TO, PIBHSHHSA PyXy JdOCIIIKYBaHOT
CUCTEMHU JIOTIOBHEHI PIBHSHHAMU aCUHXPOHHOTO €JIEKTPOIPUBOY:

di, 1 .

— = (u, —i, -R.+k -e, )

dt 5[45 (la la S r 20:)

dilﬂ 1 ]

W:é‘.—LS'(ulﬂ_llﬂ'RS_kr'eZﬂ);

di, 1 .

— == ((uy, =iy, - Rg) -k +e,,);

dt o-L, (1)
dizﬁ. 1 )

7:_5_—LR'((ulﬂ_llﬂ'RS)'ks_e2ﬂ);

é-p-L gy, —bi, iyy) Up mp =y @ +m-R* S (0, —0,)+ M, - sign(, )
> w g g The hp p. Tp. 1 ? ARAIRE 0 W )
¢2:%'(¢1_¢2)a

ne i, 1 ijp — TPOEKLIl y3araJbHEHOrO0 BEKTOpa CTPyMy CTaropa Ha HEPYXOMI
OpPTOTrOHAJIbHI KOOPJAUHATHI OC1 & Ta f; Uig, 1 U15 — MPOEKLIT y3araJlbHEHOI'O BEKTOPA

Halpyru craTopa Ha KOOpAWHATHI ocl a " f ulazUMAX-cos(2-7r-I fdr),

U =Uppyy -SIN2- 7 _[ fdt)); [hq TA Ipp — TPOEKILI y3arajJbHEHOr0 BEKTOpa CTPyMY

poTOpa Ha OPTOTOHAIBHI OCl o 1 f BianoBinHO; Upx — amIuniTynaa $ha3Hoi Hanmpyru
’KUBJICHHS €JIEKTPOJBUTYHA; f — 4acTOTa HAIIPYTH >KUBJICHHS €JIEKTPOABUTYHA; €25, TA
e2,— EPC, KOTp1 IHIYKYIOTbCSI TOTOKO3YEIIEHHSIMU POTOPA IO OCSIX ¢ Ta  BIAMIOBITHO
(e2a = pwos (LrizgtLwip)tizaRe; (€2 = pwos(Ls iaotLwi1a)tizpRr); way — KyTOBa
IIBUJKICTH OOEpPTaHHS pOTOpa €JIEKTPOJBHIYHA MEXaHI3My; p — KUIBKICTh Map
MOJIFOCIB  €JIEKTPUYHOI MalMHU; Rs — aKTUBHUW OIIp CTATOPHOI OOMOTKH; Rp —
3BEACHUI [0 CTAaTopa aKTHUBHUN OIIp POTOPHOI OOMOTKHM €JIEKTPOABUTYHA; O —
xoedimient posciroBannsas 6 =1 -(1+ X, - Q-7 L)) - (1+XQ2 -7 Ly)); X4
— IHIYKTUBHH OMip CTATOPHOI OOMOTKHU; X> — 3BE€JIEHUH JI0 cTaTopa 1HAyKTUBHUMN OIIp
POTOPHOI OOMOTKH €NIeKTPOABUTYHA; Ls 1 Lr — IHAYKTUBHOCTI CTATOPHOI Ta pOTOPHOI
0OMOTOK BIAMOBITHO; Ly — B3a€EMOIHIYKTUBHICTD; ks Ta k, — KOE(IIIIEHTH MarHITHOTO
3B’SI3Ky CTaTopa Ta poOTOpa BIAMOBIAHO, SKI BU3HAYAIOTHCS HACTYMHUM YHHOM:
kS:Lw'LS_l i kr:Lw' 'LR_l [1]
[TouaTkoB1 yMOBH PyXY Uil CUCTEMH PIBHSHD (1) MalOTh HACTYITHUN BUTIISA;

i, (0)= Iip (0)=1i,,(0)= Iy (0)=0;

21(0) = $,(0)=0,(0) = 5,(0) =0. @

YucenbHUil po3B’sI30K cUcTeMU audepeHUIiHuX piBHSIHL (1) BUKOHaHO 3a

HaCTyIHMMU napamerpamu: My =25.7 - 10° Hm; Up = 1083.6; R=25m;J; = 1.5 - 10°

kr - M* L =15 wm; 7p = 0.89; p = 3; m = 2500 kr; g = 9.81 M - ¢ Pyom = 5.0 kBr;
nrom = 925 006/xB.
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VY pe3ynbTaTi YMCENBHOTO PO3B’SI3KY CUCTEeMHU audepeHuinHux piBHIHB (1),
oTpuMaHO TpadiuHi 3aJeKHOCTI, SKI ONUCYIOTh JIWHAMIYHI, CHEPreTHUYHI Ta
KIHEMAaTUYH1 MOKa3HUKHU pyXy cucTeMH (puc. 2 a — 2):
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Puc. 2. I'padiuni 3aneKXHOCTI TUHAMIKH PyXy CUCTEMHU MTOBOPOTY «OAIITOBUIA KpaH-
BAaHTaX»: @) MOMEHT Ha BTy €JIEKTPOJIBUTYHA; 0) MOTY>KHICTh €JIEKTPOIBUTYHA; 6)
KyTOBI IIBUKOCTI TOBOPOTY KOOPJAUHAT ¢, (CUHS KpUBAa) Ta @, (Cipa KpHUBa);

2) (pazoBa TpaeKTOPiA KOJUBAHb 3aKPIIMJICHOTO Ha THYYKOMY MIJBICI BAHTaXY

AHaJi3y0uu npecTaBieHi rpadiuHi 3a1eXHOCT1 (puc. 2), MoXHa chopMyBaTH
BUCHOBOK. CTIOCTEpITAETHCS TOCUTh TPUBAIHMM 3arajibHUN KOJUBAJBLHUN TIPOLIEC IS
BCIX I[OCJIlI[)KYBaHI/IX MOKa3HUKIB pyXy cucTemu. lle Mae HeraTWBHUU BIUIMB Ha
HAJIWHICTh Ta MPOAYKTHBHICTH poOOTH i€l cuctemu. [Ipu 1mpomy makcumaibHUN
MOMEHT Ha Bajly EJIEKTpPOABUIYHa cucTeMu crtaHoBUTh 210 xHwm. MakcumanbHa
MOTYXKHICTh ckiagae 9 kBT. MakcuManbHe 3HAUEHHS BIAXWJICHHS BaHTaXy BiJ
BepTukaii cranoBuTh 0.11 pag.

Jliteparypa

1. Yu. O. Romacevych, V. S. Loveikin, O. V. Stekhno. Parametric optimization
of the frequency-controlled start-up of a dynamic system "trolley-load" of tower crane
trolley movement mechanism. Scientific reports of NULES of Ukraine. Series:
Technique and  Energy of APK. Kyiv. 2024. Vol. 3(109).
http://dx.doi.org/10.31548/dopovidi.3(109).2024.018.
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VIIK 621.873

HAPAMETPUYHA ONTUMIBAIIA MEXAHI3ZMY ITIOBOPOTY
BAHTAXY BAIITOBOI'O KPAHA 3A KIHEMATUYHUM KPUTEPIEM
Jogeiikin B.C., Pomacesuu 10.0., Cmexno O.B.

Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

Ha cporoguimiHii J€Hb JOCUTh 3HA4YHA KUIBKICTh MEXaHI3MIB CyYacHUX
O0amTOBUX KpaHIB 00JaJHaHHI YacTOTHO-KEPOBAHHMM eleKTpomnpuBogoMm. He
BUKJIIOUCHHSIM CTaB i MEXaH13M MMOBOPOTY BaHTaxy. [IpaBuiibHe HAJTaIITYBaHHS OIILIIHA
JaCTOTHO-KEPOBAHOTO TIPHUBOJY JI03BOJIIE MiHIMI3yBaTH HeOa)kaHi KiHEMAaTH4HI
HaBaHTAXXEHHS, a I1€ JIa€ 3MOTY IIJIBUIIUTH HAAIHHICTh pOOOTH OAIITOBOrO KpaHa.

Jlnst mpoBeeHHS AOCHIIKEHHS BUKOPHCTAEMO 3arajbHOBIAOMY JIHHAMIYHY
MOJIEIh MEXaH13My MOBOPOTY BaHTAXY, 110 MpecTaBieHa Ha (puc. 1) [1].

R

Puc. 1. JlunamiuyHa Mofiesib ME€XaHi13My [TOBOPOTY BaHTaXKy OalITOBOrO KpaHa

Ha puc. 1 HaBeneHo HACTYIHI MO3HAaYeHHs: M — 3BeJIeHUH 10 OC1 TOBOPOTY KpaHa
pYLIHHAN MOMEHT MPUBOAY €IEKTPOJABUTYHA; Mo — 3B€ACHHI 10 OC1 MOBOPOTY KpaHa
MOMEHT CHJI CTATHYHOTO OTIOpY; L — JOBKHMHA THYYKOTO MIABICY BaHTaXYy; R — TOBXKUHA
BUJILOTY BaHTaXY; g — MPUIIBUAIICHHS BUTLHOTO MAAIHHS; J1 — 3B€JCHHI 10 OC1 IOBOPOTY
0alITOBOrO KpaHa MOMEHT I1Heplii €IeMEHTIB MPUBOAY, OalliTh Ta CTPUIA OAIITOBOTrO
KpaHa; m — 3BeJIeHa Maca 3aKpiIUIeHOTO BaHTaxXy.
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VY SIKOCT1 y3araJlbHeHUX KOOPAUHAT TWHAMIYHOT Moieni (puc 1.) mpuiiHsATI: 3Be/IeHa
70 oci o0epTaHHs KpaHa KyTOBa KOOpPJMHATA MIOBOPOTY €JIEMEHTIB MPUBOIY, OAallTH Ta
CTPUIN — @1; 3B€JIeHa KYTOBa KOOPANHATA MTOBOPOTY 3aKPIIJICHOTO HA THYYKOMY IiJIBiCi
BaHTaXy — 2.

Pyx munamiu"oi mMozemi (puc. 1) y 4aci onucyeTbcsl 3a JOTIOMOTOI CHCTEMH
TUudEepeHIIINHNUX PIBHIHB, K1 JIJIS JAHOTO JIOCII1XKEHHS JIOTIOBHEH] PIBHIHHAMH PYXY
ACUHXPOHHOTO €JICKTPOJIBUTYHA:

di, 1 .

— = “(u, —i, -R.+k -e, );

dl 5LS (la la S r Za)

diy ; 1 .

Wzé’-LS '(ulﬂ_llﬂ'Rs_kr'ezﬂ)Q

Boo o L (=i Rkt e,

dt 5’LR (1)
di, 1 )

7:_5'1412 '((ulﬂ_llﬂ'RS)'ks_ezﬁ);

3 piLy Gy iy, =i i) Uy ity =T, +m- RS (0= 0,) + M, - sign(g )
> w g by —he bp) Up "Tp, 1O AL 0 1 )
¢2:%'(¢1_¢2)’

ne i1, 1 ijp — TMPOEKLIl y3araJbHEHOIO0 BEKTOpa CTPyMy CTaropa Ha HEPYXOMI
OpPTOTOHAJIbHI KOOPAMHATHI OCl1 & Ta f; U14, 1 U1p — IPOEKLIT y3araJbHEHOIO BEKTOPA
HaIlpyryd CTaTopa Ha KOOpJMHATHI ocl o ¥ f; Uyux — amiuiiTyna (a3Hoi Hanmpyru
KUBJICHHS €JIEKTPOJIBUTYHA; p — KUIBKICTh Map MOJIIOCIB €IEKTPUYHOI MaluHu; Rs —
AKTUBHUI OMIp CTATOPHOI OOMOTKHM; Rr — 3BEACHUI 10 CTaTopa aKTUBHUN OMIp
POTOPHOi OOMOTKH €JIEKTPOABUTYHA; X| — IHAYKTUBHHUI OIIp CTaTOPHOI OOMOTKH; X>
— 3BEJICHHI JI0 CTaTopa IHAYKTHUBHUHN OIip POTOPHOI OOMOTKH €JIeKTpoaABUTrYyHa [1].
[ToyaTkoB1 yMOBH pyXYy JJIsi CHCTEMHU PiBHAHB (1) MatOTh HACTYTHUI BUTIIAL:

(0=, (0)= 15, (0)=1,(0) = )
2,(0)=,(0) = 9,(0) = ¢,(0) = 0. 2

Po3B’s130k cuctemu nudepeHuiiHux piBHSAHL (1) BUKOHAHO 3a HACTYNHUMHU
OCHOBHUMHU napaMerpamu: My =257 - 10° Hm; R=25m;J;=1.5 - 10%kr - M*; L =15
M; 77p = 0.89; m = 2500 xr; g = 9.81 M * ¢%; Prom = 5.0 kBT; n150m = 925 00/xB.

Buxonsum 3 TOro, mo KepyBaHHS ACHHXPOHHHUM EIEKTPOMPHBOIOM 3HAYHOI
KUTBKOCTI CyYaCHMX MEXaHI3MIB OalllTOBUX KpaHIB 31MCHIOETHCS 3a JIOTIOMOTOIO
YaCTOTHOI'O TMEPETBOPIOBaYa, SIKWW BOJIOAIE Oararbma MapamMeTpaMu HaJlallTyBaHb,
TOMY BUKOHA€MO HaJIAaIITYBaHHS HalOUIbII CYTTEBUX HOTO mapamMeTpiB. Y 4aCTOTHO-
KEpOBAaHOMY €JIEKTPOIPUBO/II MEXaHI3My MOBOPOTY BaHTaXKy HaMOLIbII 3HAUUMUMU
napamMeTpamu € HaCcTYIHi:

TpuBanicTe HAPOCTaHHS YACTOTH HANIPYTH >KUBJICHHS 10 YCTAJICHOTO 3HAYEHHS
t1 (3HaxomauThes y Mexkax Bim 0 mo 3600 ¢ ) [1];

BennunHa mo4aTKoBOi HAMPYTH KUBIICHHS €JEeKTpoABUTYHA Uy (3HAXOAUTHCS
Bix 0 1o 380 B) [1];
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Tun XxapakTepUCTHKU HAPOCTAHHS YAaCTOTH HAIIPYTH KUBJICHHS f 10 YCTAJICHOTO
3HadeHHS fycr=50 I'il (JtiniiHA, s-mo10Ha, 2s-1101i0Ha Ta u-noxioHa) [1].

3aieXKHICTh, SKa JO03BOJIIE BHU3HAUUTH BEIMYHMHY CEPEIHHOKBAIPATUIHOIO
BIIXHJICHHS KyTOBOI IIBUAKOCTI MMOBOPOTY KOJOHH ¢, Ta BAHTaXy ¢,, 3aJICXKHO BiJ

3Ha4YEeHb OMIIIN HaJaITyBaHHs ¢1, Uj Ta f, Ma€ HACTYITHUN BUTJIS;
1

gl 2
Ky =|[(@—¢,\dt| — min.
’ (3)
3anexHicth (3) BHUKOpUCTAHa B SKOCTI ONTHUMI3ALIMHOTO KPUTEPIO JUIs

MOJANBIITNX JOCTIKeHb. BpaxoByroun Te, 10 MaKCHMMaJIbHE 3HAYCHHS BEITUYHHU
ONTHUMI3alIMHOTO KpUTEPito (3) MpAMONPONOPLIMHO 3aJI€KUTh Bl 3HAYEHb 1, U Ta f,
TO HEOOXI1HO BU3HAYMTH TaKl BETUYMHM ITUX 3HAYCHB, TP SKUX 3HAYCHHS JTaHOTO
Kkputepito (3) Oyne MiHIMAJIbHHUM.

Jlmst  TIpOBEICHHS  PO3PaxXyHKY BHKOPHCTAaHO MOIU(DIKOBAHUHA  METOJ
ontumizauii poem yactouok (RING-ROT-PSO) [2]. Ilix 4ac po3paxyHKY
JOCHiKyBaHa cuctemMa Oyna mpezacTtaBieHa sk MISO-QyHkIis, e BXOJaMH
BHUCTYITAJIM BEIUYHMHHU ¢1, Uj Ta f, a BUXOJIOM 3HAUYCHHS KpuUTepiro (3).

[lapameTpuuna omnTuMizallis BUKOHYBajacs MpHU HACTYNMHUX [apameTpax:
KUIBKICTh YaCTUHOK Yy poi - 40; KIIbKICTh iTepariit - 100; ¢; — 3HaXOJUThCS Yy MexKax
Bix 5 1o 15, ¢; Up - Big 0.01 mo 380, B. Jlns BCTaHOBIEHHS ONTUMAIBHOTO THITY
XapaKTEPUCTUKU f, KOXKHIA 3 HHUX TPUCBOEHO BIJIMOBIIHUNA TOPSJAKOBUN HOMEP
(mnifiHa-1, s-moxibHa-2, 2s-momiOHa-3, u-moxiOHa-4). 3ampornoHOBAHUM METO.
JI03BOJIMB BCTAHOBUTH BIJTMIOBIIHUI MOPsAKOBUI HOMeEp (Bia 1 10 4), 1m0 BiamnoBigae
OakaHOMY THITY JOCIIIKYBaHOT XapaKTePUCTHKHU.

B pesynbrati BukopuctanHs merony (RING-ROT-PSO) [2] BcranoBieHo
ONTUMAaJIbHI 3HAUYCHHS MapaMeTpiB ¢, Uy Ta f 4aCTOTHO KEPOBAHOTO €JIEKTPOIPUBOTY
JOCIIKYBAaHOTO MEXaHI3My MOBOPOTY BaHTaXy, SKI JO3BOJISIIOTH MIHIMI3YBaTu
onTuMizauiiHuil kputepii (3). Bennuunu 1ux mapaMeTpiB 3BeA€HO 10 Ta0iui 1.

Ta6mui 1. OnTuMalbHI 3HaYCHHS ITapaMeTPiB 4aCTOTHO-KEPOBAHOTO TIPUBOIY

3HauYeHHs MapaMeTpiB

t, C Uy, B f

15 380 s-1oa10Ha
Y pe3ynbrari po3paxyHKy, SIKUH HaBelneHO y TaOiumi 1, mpeacTaBieHO
BIJITTOBI/IHI MTOPIBHSJIBHI TpaivHi 3aJIKHOCTI 3MIHH BEJIMUMHU KYTOBUX IIBUIKOCTEH
¢, (KpyBa YOPHOTO KOJbOPY) Ta @, (KpUBa CIPOTO KOJIbOPY) ISl XapaKTEPUCTHK
HapOCTaHHS YaCTOTH HAINPYTH KUBJICHHS, K1 JOCIIKYIOThCS (pUC.2).

AHanizyroun HaBeAeHl rpadiuHi 3anexHocTi (puc. 2), MoxkHa c(opMyBaTu

BUCHOBOK. Ilim dYac BUKOpUCTaHHsS s-TIOAIOHOI XapakTepuctuku (puc. 2, a)
CIIOCTEPITa€ThCS MiHIMAJIbHA PO301KHICTD TPAEKTOPIN PyXy KYTOBHX IIBUIKOCTEH ¢,

Ta ¢, MiJ Yac BUXOAY MAOCIKYBAaHOTO MEXaHI3My Ha YCTaJeHy IIBUIKICTH Y
MOPIBHSIHHI 13 PEIITOI0 AOCIIKYBaHUX XapaKTEPUCTHK (puc. 2, 6-2).
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Puc. 2. TlopiBHsIIbHI rpadiyHi 3aJ€KHOCTI 3MIHU KyTOBUX IIBUJKOCTEN ¢, (KpUBa
YOPHOTO KOJIBOPY) Ta ¢, (KpUBA CIPOTO KOJIBOPY) ISl BIATIOBIAHOTO THUITY
XapaKTEPUCTHUKU: @) S-TI0JI0HA; O) JiHINHA; 6) 2s-TI0110HA; 2) U-1moAiOHa

[le, y cBoro 4yepry, MiATBEPIXKY€E aJCKBATHICTh MPOBEACHUX TEOPETHUHUX
PO3paxyHKIB Ta JO3BOJISAE MIABUIIUTH €(DEKTUBHICTh T HAIIMHICTH POOOTH MEXaHI3MY
MOBOPOTY BaHTaXy, BUKOPUCTOBYIOUHU JIMIIE HAABHI PECYpPCH YACTOTHO KEPOBAHOTO
MIPUBOJIY €IEKTPOJBUTYHA 0€3 pO3pOOKH CUCTEMHU ONITUMAJILHOTO KEPyBaHHSI.
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of the frequency-controlled start-up of a dynamic system "trolley-load" of tower crane
trolley movement mechanism. Scientific reports of NULES of Ukraine. Series:
Technique @ and  Energy of APK. Kyiv. 2024. Vol. 3(109).
http://dx.doi.org/10.31548/dopovidi.3(109).2024.018.

2. Romacevych Y., Loveikin V., Loveikin Y. Development of new rotating ring
topology of PSO-algorithm. 2021. IEEE 2™ KhPI Week Advanced Technology. 13
September. Pages 79-82. http://dx.doi.org/10.1109/KhPIWeek53812.2021.9569973.

57



3biprux me3 donosideis XIX MixKnapoonoi HayKoso-npaxmuunoi Kongepenuii

VIIK 621.873

MIHIMIBAIIA KIHEMATUYHOI'O KPUTEPIIO PYXY 1P YACTOTHO-
KEPOBAHOMY IIYCKY JUHAMIYHOI CUCTEMM «BI3OK-BAHTAXK»
BAIITOBOI'O KPAHA
Jogeiikin B.C., Pomacesuu 10.0., Cmexno O.B.

Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysauus Ykpainu

[Ipy BUKOHAHHI JOCIHIKEHHS! BUKOPUCTAHO BIIOMY AMHAMIYHY MOJIENb PYXy
CHUCTEMH «BI130K-BaHTaXK», 1110 MpejcTaBiieHa Ha puc. 1)[1].

i J 5

Xv

Puc. 1. /IunamiuHa MOJI€NIb CUCTEMHU «BI130K-BaHTaX» OaIllITOBOTO KpaHa

Ha puc. 1 BukopucTaHi HACTYIHI MO3HAYEHHS: [ — E€JEKTPOABUTYH MPHUBOIY
KaHaTHOro OapabaHy; 2 — KaHaTHM Oapa0aH MPUBOJY BAHTAXKHOTO Bi3Ka; 3 —
BaHTaXHUH BI30K; 4 — BAaHTaX, 3aKPIIJICHUH Ha THYYKOMY T1JIBiCl; 5 — KaHATHUM OJIOK;
M, — 3BenieHuit 10 KaHATHOTO OapaldaHy pyUIiHHUNA MOMEHT NpUBOAY; M> — 3BeieHUi
MOMEHT OIOpPY Ha MPUBOJAHOMY OapabaHi, SIKM € 3MIHHOIO BEJIMYMUHOIO; R — pajiyc
KaHaTHOTO OapabaHy; W — 3BeleHa cujla CTaTUYHOIO OINOPY TMEPEMIIICHHIO
BaHTA)XHOTI'O BI3Ka, IO € 3MIHHOKIO BEJMYMHOIO; J; Ta J, —3BelieHl 0 KaHAaTHOTO
OapabaHy MOMEHTH 1HEpIi aerajed, 0 00epTaloThCs 13 KYTOBOK IIBUJIKICTIO
JBUTYHA Ta KaHaTHOro Oapa0OaHa BIANOBIAHO;, L — JOBXKWHA THYYKOIO MIiABICY
3aKpIIJICHOTO0 BaHTaXy; m, Ta m — 3BEJACHI MacH BaHTAXHOTO BI3Ka Ta BaHTAXY
BIJIMOBIAHO; Cp, Ci — BIANOBIIHO 3BECHI KOE(IIIEHTH KOPCTKOCTI MPUBOY KaHATHOTO
Oapabany 1 TAroBoro kaHary; b,, by — 3BefieH1 koeilieHTH aAeM(yBaHHS MIPUBOJIIB
KaHaTHOro OapabaHy Ta KaHaTy BaHTa)KHOTO Bi3Ka BIAMOBIAHO; g — MPUCKOPEHHS
BUTBHOTO TAJIHHS, (; Ta ¢, —y3arajibHEHI KyTOBI KOOpAWHATH TOBOPOTY pOTOpa
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€JIEKTPOJABUTYHA Ta KaHATHOro OapabaHy BIAMOBITHO; X,, X — y3arajJbHEHI JIIHINHI
KOOPIMHATHU MEPEMIIICHHS IICHTPIB MaC BAHTAXKHOTO Bi3Ka Ta BAHTAXY BiMOBITHO [1].

Pyx y waci nunHamiyHoi Moxeni (puc. 1) ONHCYeTbCS 3a CHCTEMOIO
IUQEpeHIINHNX PIBHSAHb, SKI JOMOBHEHO pIBHIHHAMH pPyXy aCHHXPOHHOTO
eneKTpoaBuryHa [1]:

di, 1 .

— = -(u,, —i, -R.+k. -e, );

dt §LS ( la la S r Za)

di, 1 .

?:E'(ulg—lm'les—kr'ezﬁ);

di, 1 .

— = ((uy, =i, -Ry)-k,+e,,);

dl 5LR (( la la S) s 20:)

dizﬁ 1

—E =— (U3 —1,5-Rs) -k, —e,p);

dr 5’LR (( 18 ‘18 s) s 2ﬁ) (1)
3 . .. .
E'p'LW'(llﬁ'l2a_lla'lzﬂ)'UPA'nP. =J1'¢1+cp‘((01_¢2)+
+bp (@ —9,);

M, -sign(@,)+J, - ¢, =c, (¢ —9,)—b, (9, —¢,) —¢, - (¢, - R—x,) %
XR=b, -(p, R~ %) R;

W'Sign(xv)—i_mv".x}v=Ck'(¢2'R_xv)+bk'(¢2'R_xv)_m.%'(xv_x);

. g
X==-(x, —x),
;=)

ne i, 1 ijp — TPOEKLIl y3arajJbHEHOro BEKTOpa CTPyMy CTaropa Ha HEpPyXOMi
OpPTOTOHAJIbHI KOOPJAMHATHI OC1 & Ta f; U4, 1 U1p — TPOEKIIT y3araJbHEHOIO0 BEKTOpa
HaIpyT¥ CTaTOpa Ha KOOpJAWHATHI oci a i ff [1].

[ToyaTkoB1 yMOBH pyXy AJI1 CUCTEMH PiBHSHB (1) MalOTh HACTYTHUIN BUTJISIA:

{z‘m(m=iw(0)=i2a<0>=im<0>:o; :
0,(0) = 6,(0) = ,(0) = §,(0) = x,(0) = ,(0) = x(0) = ;(0) =0. >

Po3B’s30k cuctemu nudepeHmiiaux piBHSAHL (1) BUKOHAHO 3a HACTYMHUMH
rmapaMeTpaMH CHCTEMH «Bi3oK-BaHTax»: M, = 13.4 H; Up = 29.06; R =0.14 m; W =
2011 H; J; =96.2 kr - M?; J> =160 xr - M* L =40 m; 57p = 0.89; p = 3; m, = 250 kr; m
= 10000 xr; ¢, =28.5 - 10° H - m/pan; ¢, = 3.12 - 10° H/m; g=9.81 M - ¢?; Puom = 7.5
KBT; wa = 97.8 pan/c; b, =27.4 - 10°H - ¢/pan; by=17.5-10°H - c/m.

BpaxoByroun TO¥ (hakTOp, M0 KEPyBaHHS EJICKTPOMPHUBOJOM OUIBIIOCTI
Cy4yaCHMX MEXaHI3MIB OalllTOBUX KpaHIB BHKOHYETHCS 3a JIONIOMOIOI0 YaCTOTHOIO
MEepEeTBOPIOBaYa, SIKMM BOJIOAIE BEJIUKOI KUIBKICTIO OMNIIA HaJlallTyBaHb, TOMY
MPOBEIEMO HAJIAIITYBaHHS HAHOUIbII CYyTTEBUX Horo napametpis [1]. [Ins yacToTHO-
KEPOBAHOTO EJEKTPOINPUBOY JOCIIPKYBAHOI CHUCTEMU HAWOIIBII 3HAYMMUMU
OTIIISIMM € HACTYIIHI:

- TPUBAJICTh HAPOCTAHHS YACTOTU HANPYTH KUBJICHHS 10 YCTAJIEHOTO 3HAYEHHS

t1 (3HaxoauThes y mexax Bijg 0 mo 3600 ¢ ) [1];
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- BEJTMYMHA MTOYATKOBO1 HAanpyru >kuBieHAs npuryHa Uy (Big 0 go 380 B) [1];

- THUII XapaKTEPUCTUKN HAPOCTAHHS YaCTOTH HATIPYTH KUBJICHHS f 10 yCTAJIEHOTO
3HadeHHS fycr=50 't (tiHiitHA, s-mo10Ha, 2s-1101i0Ha Ta u-noxioHa) [1].
Bupa3, 1mo [03BoJis€ BU3HAYUTH BEIUYHHY CEPEIHbOKBAAPATHUIHOTO

BIIXWJICHHS PI3HUIIl KyTOBUX IIBUIKOCTEH ¢, Ta ¢, y 3aJEKHOCTI BiJ] 3HAYCHHS

napameTpiB ¢, Uy Ta f, BUTTIs,1a€ HACTYITHUM YHHOM:

] 2
I, =|[(¢ ) at| —min. (3)
0

Bupa3 (3) BUKOPHUCTOBYETHCS y SKOCTI ONTHMI3AIiHHOTO KpPUTEPIIO NpuU
MOJAJBIIMX JIOCHIDKEHHSX. BpaxoByroun Te, IO BeJIMYMHA ONTHMI3alliHOIO
Kputepito (3) AoCTiPKYBaHOI CUCTEMHU HANPSIMY 3aJICKUTH B1J] 3HAYEHb MapaMeTpiB 1,
Uy Ta f, ToMy 3HaiiieMO TaKi BEJIMUUHU WX MapaMeTpiB 3a, IKUX BEJIMUYMHA KPUTEPIIO
(3) Oyne miniMansHOO. 17151 JAaHOTO PO3PaXyHKY BUKOPUCTAHO MOAU(PIKOBAHUIA METO/T
ontumizanii poem dYactouok (RING-ROT-PSO) [2]. Ilimz dwac po3paxyHKy
JOCIIKyBaHa cucTeMa posrisaanacs sk MISO-byHKisl, A€ BXOJaMH BUCTYHAIH
BenMuuHM ¢, Up Ta f, a BUXOJ0M BeIuIrHa Kputepiro (3).

OnTuMizallisi BAKOHYBaJIacs MPU HACTYIMHHUX BEJIMYMHAX IMapaMeTpPiB: KIIbKICTh
4acTUHOK Y poi = 40; kunbkicTh iTepariit = 100; ¢, 3mintoeTbest Big 0.5 1o 4 ¢; Uy - Bix
0.01 no 380 B. /1151 BCTaHOBIEHHSI ONTUMAIBHOIO TUITY XAPAaKTEPUCTUKH f, KOXKHIH 3
HUX TPUCBOEHO BIAMOBIIHUA TOPSAKOBUI HOMep (JiHIMHA-1, s-monmiOHa-2, 2s-
nofAioHa-3, u-noaioHa-4). Bukopuctanuii METO, J03BOJIMB BCTAHOBUTH BiAMOBITHUMN
nopsiikoBuil Homep (Bia 1 10 4), sikuii BIANOBIIa€ OAKAHOMY THITY XapaKTEPUCTHKH.

VY pesynbrari BukopuctanHs Merony (RING-ROT-PSO) [2] BctaHoBieHO
ONITUMAaJIbHI 3HaYCHHS MapaMeTpiB ¢, Uy Ta f 4aCTOTHO KEPOBAHOTO EJIEKTPOIIPHUBOTY
JOCIIKYBaHOI CUCTEMH, SIK1 JI0O3BOJISIIOTh MIHIMI3YBAaTU ONTHUMIZAIIMHUN KpUTEpIn
(3). Benuunnan npx napameTpiB 3BeIeHO A0 Tadumi 1.

Ta6mui 1. OnTuMalbHI 3HaYCHHS ITapaMeTPiB 4aCTOTHO-KEPOBAHOTO TIPUBOIY
3HauYeHHs MapaMeTpiB
t, C Uy, B f
3.21 0.01 Jliniiina
3a pesynbTaTaMHU PO3PaXyHKIB, IO MpeCTaBiieHl y Tabnuii 1, moOyaoBaHO
BIJITTOBIJIHI MOPIBHSJIBHI TpadivyHi 3aJ€KHOCTI 3MIHU KYTOBUX IMIBUAKOCTEH ¢, (KpUBa

CIpOro KOJIbOPY) Ta ¢, (KprUBa YOPHOT'O KOJIBOPY) JJIS TOCTIIKYBAaHUX XapaKTEPUCTUK
HapOCTaHHS YaCTOTH HAMPYTH KUBJIEHHA (pHC. 2).

AHani3ylouu NpeacTaBiIeH] MOPIBHSIBHI IpadiyHi 3aJI€XKHOCTI (puUC. 2), MOXKHA
chopMyBaTH HAacCTyIHUN BUCHOBOK. lIpM BHKOpHCTaHHI JIHIHHOT XapaKTEpUCTHUKU
(puc. 2, a) cmnocrepira€rbcsi MiHIMaJIbHa PO301XKHICTh TPAEKTOPIN pPyXy KyTOBHX
IIBUJKOCTEN ¢, Ta ¢, MiJl YaC BUXOy CUCTEMHU Ha yCTAJIEHY MIBUAKICTh y MOPIBHIHHI
13 PEIITOI0 TOCHIKYBAHUX XapaKTEPUCTUK (puc. 2, 6-2).
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Puc. 2. [lopiBHsUIbHI TpadiyHi 3aJIEKHOCTI 3MIHM KyTOBUX IIBUIKOCTEH ¢, (KpuBa
CIporo KoJibopy) Ta ¢, (KprBa YOPHOTO KOJIOPY) AJIS BIATIOBITHOTO TUITY
XapaKTEePUCTHUKU: @) JIiHIWHA; 6) s-10/110Ha; 8) 2 s-1oA10Ha; 2) u-moaioHa

Ile, y cBoro 4yepry, mMiATBEPKY€E aaeKBAaTHICTh MPOBEICHUX PO3PAXYHKIB Ta
JI03BOJISIE TT1IBUIIIATH HAAIMHICTD 1 IOBFOBIYHICTH POOOTH CUCTEMHU, BUKOPUCTOBYIOUH
JIMIIIE HasBHI PECYpCH YaCTOTHO KEPOBAHOTO MPUBOJY €ICKTPOJABUTYHA O€3 pPO3pOOKH
CUCTEMH ONTHUMAJILHOTO KEPYBaHHSI.
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VJIK 514.18

TEOMETPUYHE MOJEJIOBAHHSI HOCOBOI YUACTUHHU
BAJIICTUYHOI'O CHAPAJA AHAJIITUYHUMU KPUBUMHU
Komaap /I.B.

Hayionanvnuii ynieepcumem xopabaedyoysanus imeni aomipaia Maxaposa

JlocnikeHHsT TPUCBIYEHE TE€OMETPUYHOMY MOJICTIOBAHHIO HOCOBOI YaCTUHU
kym kamiopy 0.338 Lapua Magnum SWISS P Target macoro 19.4 r (300 rpan),
BupoOHuIITBa RUAG [1], 3 MeTOr0 CTBOpPEHHS aHAJITUYHOI MOJenl ii 00BOIy s
TOYHOTO BIATBOPEHHS (POpMH Ta MOXKJIMBOCTI MapameTpu4Hoi aganTailii. Ha ocHoBI
MacuBy 3 27 penepHux TOYOK, 1110 ONMKUCYIOTh TBIPHY 00BOJIy B ABOBUMIPHIN TIJIONIMHI
(Bix x=0, y=0 no x=26.509, y=3.67 mMM), pOBEACHO aHaII3 ACB ATH aHATITUYHUX
KpUBHX: TapaloiyHOi, KBaJpaTHOKOPEHEBOI, KyOIYHOKOPEHEBOI, HaTypaJbHO-
JorapuMIvHOi, TINepOOTIYHOr0 TaHreHcy (y JABOX BapiaHTax), eIINTHYHOI,
€KCIIOHEHUIAJIbHO1, OJIIHOMA TPETHOIO MOPSIIKY Ta CUHYCOINABHOI.

OnTtumizaiito OyJ0 BUKOHaHAa METOJOM HaWMEHIIMX KBaJIpaTiB 13 BaroBUMHU
Koe(illieHTaMu JJIsl KJIIOUYOBMX 30H (IMOYATKOBOI Ta BEPXHBOi) 3a JOMOMOIOKO
anroput™iB 'BFGS', 'SLSQP', 'Powell', a TakoXX TreHETUYHHUX aJTOPUTMIB 1
BaiteciBchkoi omrumizalii 3a gomomororw 0Oi0mioreku Python "scipy.optimize".
JloJ1IaTKOBO JOCIIHKEHO alpoKCUMaIlliiiHi MeToau — KyOi1uHi cruiaiinu Ta NURBS
apyroro  mopsaky.  TouyHICTb  MOJenei  OlliHIOBajacs  4epe3  KOPEHEBY
cepenHbokBagpatnuny moxuoky RMSE (1):

RMSE =1 3" (v~ /() (1)

PesynpTaT AOCHIDKEHHS TIOKa3ald, IO TIOJIHOM TPEThOrO MOPSAKY
(v=a x*+b x*+cx+d, RMSE = 0.013 mm) i NURBS (RMSE = 0.007 Mmm) 3a6€311€4y10Th
HaWBHILY BIJANOBIJHICTh PEATbHUM JIaHUM, MEpPEBEPIIYIOYN NapabodiuHy KpHBY
(v=ax*tb-x+c, RMSE = 0.015 mMM) 3a rHyukicTio B cepenniii 30ui 06soay. Cepen
MoJiesiel KpUBHX Tinep0OoiiuHoro Tanrency (y=a-tanh(b-x - [) + h, RMSE = 0.029 mm)
BUSIBWIOCS, 1110 KPUBI 3/1aTHI 3a0€3MEUUTH TOJIOTe 3pOCTaHHs 0€3 BiJl'EMHUX 3HAYCHBb
y MOYaTKOBIil 30Hi 00BOY, KOHKYPYIOYH 3 €KCIIOHEHI[ANIBHOI KPUBOIO (y=a e’ “+c,
RMSE = 0.029 mM), xoua Moxe HaOyBaTu S-moji0HOI dopmHu 3 BiJI €EMHUMHU
3HAYCHHSAMH 32 YMOB BEJUKOTO TOPHU3OHTAILHOTO 3CyBY (3Haune /). Eminthuna
((x/ay*+(/by*=1, RMSE = 0.019 mm) i norapupmiuna (y = a-ln(bx+l)+h,
RMSE = 0.024 MmM) MoJ1e711 TOKa3ajIu JIOKAIbHY €(pEeKTUBHICTh, @ KBaIpATHOKOPEHEBA
(v = a\x + b, RMSE = 0.028 mm), kyGiuHOoKOpeHeBa (v = a-\x + b, RMSE = 0.032
MM) Ta cuHycoigaibHa (y=a-sin(bx+c)+h, RMSE = 0.041 MM ) BUSBUIIUCS MEHII
TOYHUMH. Pe3ynbTaTy MOCHIDKCHHS aHATITUYHUX KPUBUX y3araJdbHEHO BUBENICHI Y
Tabnwuio 1.

Bukopucrtanns ky6iuHoro cmiaiiny gocsarino RMSE = 0.009 mwM, ineanbHO
BIITBOPIOIOYM 00BiJ, ane 0e3 MOXKIMBOCTI 3aCTOCYBAaHHS MapaMeTpu3ailii, TOl K
NURBS kpuBi nmoegHanu TOYHICTh 1 THYYKICTh. AHai3 3a JOMOMOTOK 010110TeK
Python "numpy", "scipy.optimize" i "matplotlib.pyplot" miaTBepauB, 110 MOJIIHOM
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TpeTboro nopsaky y noeanani 3 NURBS € ontumanbHuMu 171 CKIaaHux Gopm, aje
KpUBI TiepOOIIYHOTrO TaHT€HCY KOHKYPEHTHI cepell MPOCTUX aHATITHUYHUX KPUBUX
3aBISKH ONTUMAJIbHOMY MiA00pPY KOE(IIEHTIB, SIKI YHUKAIOTh BEIHKUX 3CYBIB 1
3a0e3MeyyloTh MOHOTOHHICTh. J{OCHITKEHHsI MIJKPECIIOe TepeBary CKJIaJHIIINX
MozeNel i aepoAMHAMIYHOI ONTHMI3alii, BOJHOYAC TMOKA3yIOYM TOTEHIliad
MPOCTIIINX aHATITUYHUX KPUBUX, TAKUX SK T1IIEPOOJIYHMI TAaHTEHC, 32 YMOB TOHKO1
ontuMizamii. PexoMmeHIyeTbcs momanblla Bamijamis pe3yapTaTiB  (DI3SUYHUMU

BuripoOyBanHsMH Ta posmupernns NURBS i 6anictuaHoro qu3ainy.

Ta6mui 1. [lopiBHATEHUM aHATI3 KPUBUX JJISI MOJICIIFOBaHHS 00BOTy HOCOBO1
YaCTUHHM KYJIi

Ha3ga Koedimient | Bigx | RMS | (y) (y) KomenTap
dopmyna 51 uieH | E, IpU Ipu
HS MM x=0, | x=26.
max, MM 509,
MM MM
[TapaGomiuyna | a=0.0041, | 0,035 0,015 | 0,002 | 3,67 CrabinpHa
y =ax*tbx+c | b=0.127, TOYHICTb, CJIa0IIa
¢ =0.002 ajanTaris 10
CEepEeAHBOI 30HU
KBanparnokop | a=0.682, | 0,06 | 0,028 | -0,013 3,5 HeBenuke
€HeBa =-0.013 BIIXUJICHHS TIPU X
y =a\x +b =0, cepenns
TOYHICTh
Ky06iuno- a=1.145, |0,055|0,032 | -0,009 | 3,49 | Maje BigXuJICHHS
KOpEHEBA b=-0.009 Ha MOYaTKYy,
y =avx +b HIDKYa TOYHICTH Y
BEpXHIH 30H1
Harypanbho- a=1.823, 10,045|0,024 | -0,013 | 3,65 EdexTuBHa
norapudmiuna | b= 0.089, JIOKQJIbHO, MaJIUH
y=a c =1.002, 3cyB pu X =0
In(bx-+c)+d d=-0.017
[NnepGosmiy- a=3.67, | 0,04 |0,029|0,0001 | 3,662 [Tosore
HOTO b=10.0681, 3 3pOCTaHHS, BUCOKA
tanrency (i3 | 1=-0.059, TOYHICTb, YCYHYTO
3CYBOM) h=0.2163 B1JI’€MHI 3HAYEHHSI
y=a
tanh(bx+1)+h
INnep6omiu- | a=3.9046, | 0,045 | 0,031 0 3,662 | Ilpocta, TouHa Ha
Horo Tanrency | b =0.0655, MOYaTKY, JEII0
(6e3 3cyBYy) 1=10.00, cialIa B cepenHiii
y=a h=0.0 30H1
tanh(bx+1)+h
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Enintrnu-Ha a=23.67, | 0,05 0,019 0 3,67 ITigxoauTs mis
y = aV(l- b =26.509 OKpyraux popm
(x/b)’)
Excnonen- a=0.25, 0,04 {0,029 | 0,02 3,65 TouHa B HMKHIN
IiajJbHa b=0.085, YacTHHI, CTa01IbHA
y=ae™+c¢ c=-0.23 BIIOBIIHICTH
IToninoM a=0.0001, | 0,03 | 0,013 | 0,001 | 3,67 |HaiiBuia To4HICTH
TPETHOTO b =0.003, cepen
MOPSIKY c=0.13, aHaJII THYHUX
y= d=0.001 KPUBUX, THYYKa
ax>+bx>+cx-+d ajanTarnis
Cunycoi- a=3.67, | 0,08 {0,041 0,057 | 3,62 Haitnmxkaa
JlalTbHa b=10.059, TOYHICTb,
y=a c=0.01, NepiOINYHICT HE
sin(bx+c)+d d=10.02 BIJIITOBI/IA€
poditro
Jliteparypa

1. https://www.swiss-p.com/images/content/products/Factsheets/ 8025 338

Lapua Mag. SWISS P Target 19.4 g - 300 gr EN.pdf.
2. Bryan Litz, Chief Ballistician, Berger Bullets "Form Factors: A Useful
Analysis Tool", Applied Ballistics, LLC, Cedar Springs, — MI: 2016. — 6 p.
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VJIK 514.18

CAIIP BRICSCAD Y BULIIA TEXHIYHII OCBITI
Jopowenko I0.O.
Taspiiicokuil Hayionanvrull ynisepcumem imeni B.1. Bepnaocvkozo

OnHMUM 3 HampsMiB IPOAYKTUBHOTO BUKOPHCTAHHS Cy4yacHUX 1H(OpMaLiiHUX
cucteM Ta 1H(GOPMAIIMHUX TEXHOJIOTiM, mOB’s3aHuUX 3 3D-monmemioBaHHSM, €
IU3aiiHepChKa 1 MPOEKTHO-KOHCTPYKTOPCHhKA MISUIbHICTD JIIOAMHU HA OCHOBI CHCTEM
aBromatuzoBaHoro TmpoekTyBaHHs (CAIIP) pi3HOMaHITHOrO TpHU3HAYEHHS —
CIeliaJli30BaHUX 1 YHIBEPCAIbHUX.

Jlo ocHoBHux ramy3eit, ne CAIIP Binmirpae KIO4YOBY poOjib, HaJeXaTb
MaIuHOOYyBaHHS Ta MIPOMUCIIOBUN JAW3aiiH, apXiTEKTypa Ta OyAIBHUIITBO, aBia- Ta
aBTOMOOLIEOyIyBaHHSA, CyIHOOY/IyBaHHS, €JEKTPOHIKA Ta PO3pOOKa JIPYKOBAHHX
miaT. [ KOXHOI 3 HUX Tally3eld XapakTepHUM € BUKOPUCTAHHS OJHIEl UM KUIBKOX
CAIIP. HaitBigomimumu 1 HanonyigpHiluuMy HUHI € Taki CAIIP: Autodesk Alias,
CATIA, SolidWorks, Autodesk Inventor, T-FLEX CAD, CADdy, Euclid, SOLID
EDGE, STRIM, PTC Creo, Siemens NX, Fusion 360, Altium Designer, KiCad, Eagle,
OrCAD, P-CAD, Protel DXP. Jlo naBenenux CAIIP 3 TpaauuiitHum QpyHKI10HAIOM
3a OCTaHHI TPU JECATUIITTS B Tally31 apXiTEKTypHy Ta OyJIBHUILITBA TOAAINUCS CUCTEMHU
BIM (Building Information Modeling) Autodesk Revit, ArchiCAD, AllPlan, Tekla
Structures, CAII®IP.

Ta Bce ) HaWBIIOMIIIUM, HAWMOMYJSPHIIIUM 1 0arato B 4oMy MOKa30BUM
npukiagoM OaratodynkiioHanbHoi yHiBepcaabHoi CAIIP € Autodesk AutoCAD, mio
IITUPOKO BUKOPHUCTOBYETHCS Y HAWPI3HOMAHITHIINX c(hepax MPOEKTYBAHHS y PEKUMI
3D i € 6e33anepeunum OaraTopiuHuM jgigepom cepen ycix CAIIP. Okpim Toro Ha 6a3i
yHiBepcanbHoi Tuiatrpopmu CAIIP Autodesk AutoCAD 3aBasiku poO3BUHEHUM
IHCTPYMEHTAJIbHUM MOKJIMBOCTSM CTBOPIOIOTHCSI HOBI aBTOHOMHI CIIEL1aJlI30BaHi
CAIIP, mo € QyHKIIOHAIbHO 1 €KOHOMIYHO JOIUIbHUM. 3okpema, AutoCAD
Mechanical € nponykrom Ha ratdopmi AutoCAD 1 npuzHaueHuit 17151 IPOMHUCIOBOIO
MEXaHIYHOTO BUPOOHUIITBA.
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VIIK 621.87

JAAHAMIYHE TA MATEMATUYHE MOJAEJIOBAHHA CYMICHOTI'O
IIYCKY MEXAHI3MIB IIJTMOMY BAHTAKY TA CTPLJIA CTPLJIOBOI'O
KPAHA
Jlogeiikin B.C., Kaoukano 1.0.

Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysauus Ykpainu

Po6oTa BaHTaXOIMITHOMHUX KPaHiB CYIIPOBOIXKYETHCSI 3SHAUHUMU TUHAMIYHUMHU
HaBaHTAXEHHSAMH, OCOOJMBO MiJ Yac OJHOYACHOTO ITYCKy MEXaHI3MIB IIJIHOMY
BaHTaXy Ta CTPUIM CTPLIOBOro KpaHa. e mpu3BoAUTH 70 MIJBUIIEHUX €HEPTreTUYHUX
BUTpPAT, 3HOCY KOHCTPYKTHUBHUX €JIEMEHTIB 1 MOTIPIICHHS TOYHOCTI MO3UIIIOHYBAaHHS
BaHTaXy. OnTUMi3amis peXUMy MYCKy MHX MEXaHI3MIB J03BOJISIE MiHIMI3yBaTH
JMHAMI4YH1 HABAaHTAXKCHHS Ta MiJIBUIIUTH €()eKTUBHICTh POOOTH KpaHa.

CuHXpOHHA poOOTa MEXaHI3MIB CTPUIM Ta MNIANOMY BaHTaXXy CTBOPIOE CKJIaJIHI
OUHAMIYH1 e(eKTH, Taki, SK pi3Ke 3pPOCTAHHS HABAHTA)KEHb HAa KOHCTPYKTHBHI
€JIEMEHTH II1iJ] Yac MyCKY; KOJIMBAaHHS BaHTaXXy HA THYYKOMY IIiJIBIiCi, IIIO BIJIMBA€E HA
TOYHICTh  TIO3UI[IOHYBAHHS; HEPIBHOMIPDHUN  PO3MOIT  HABAaHTAKEHHS  MIiX
MexaHi3MaMu; 301IbIICHE CIIOKUBAHHS CHEPTil Yepe3 IMIyIbCHI HABaHTA)KCHHS.

Jl71st BUpilIeHHS [UX Mpo0JeM HeoOXiHa po3poOka e(heKTUBHOI TMHAMIYHOI Ta
MaTeMaTUYHOI MOJIEN, AKa JI03BOJUTh MIHIMI3yBaTH BIUIMB 3a3HAYEHHX HETaTHMBHUX
(dakTopiB.

JlunaMiuyHy MOJIENb CITUIBHOTO PYyXy MEXaHi3MIB KpaHa MOXHA MPEICTABUTH K
JTUCKPETHY IMHAMIUHYy MoJienb (puc. 1).

Puc. 1. lunamiuHa MoJiesib CTPIJIOBOTO KpaHa MpH MiAHOMI CTPUIH 1 BAHTAXKY
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VY miii auHamivHIE Mopem (puc. 1) crtpima kpana (1) mpeacTtaBieHa sK
aOCOJIIOTHO KOPCTKE TiJI0, MO 3IWCHIOE OOepTaHHS HABKOJIO HIKHBOTO IapHIpa 3
MOMEHTOM 1HepIii J; BIMHOCHO oci oO0epTanHs. OOepTaHHS CTPiIM 3a0€3MeUy€eThCs
T1APOLUIIHAPOM (2), IKH CTBOPIOE KPYTHUIM MOMEHT M, HaBKOJIO OCi 0OepTaHHS.

[Tigfiom BanTaxy (3) Macorwo m 3AINCHIOETHCS TMPUBOAHUM MEXAHIZMOM,
3BEJICHUM JI0 TIPUBOJHOTO Oapabana (4), mo Mae MOMEHT iHepitii J,. ['Hydka miaBicHa
CHUCTEMa peaizoBaHa 3a JIOMOMOTOI0 KaHaTa (5) KOPCTKICTIO ¢, IKH HAMOTYETHCS 1
pasiB Ha OapabaH (4) 3 OJHOTO KIHIIS, a 1HIIUM MPUKPITUICHUN 10 TOJOBKH CTPLIH.
Takox B Mozieni: x — y3arajibHeHa KOOpJAHHATAa BUIbOTY BaHTAXKY; Z — TOPU3OHTAIbHA
KOOpJIMHATA BIJIBOTY CTPUIN; ¥ — BEpTUKAIbHA KOOPIMHATA MOJIOKEHHS BaHTaXKYy; ¥/
— BepTUKaJIbHA KOOPJIMHATA LIEHTPY MAacH CTPUIH; § — poOdoYa JOBKUHA T'APOIMITIH/IPA;
b, A — NOBXHMHA PO3MIPKHU BiJl HIXKHBOTO IIAPHIPA CTPIIM JO OCI KPIMJICHHS IITOKA
TLAPOIMITIHAPA Ta 11 HaXWJI JI0 OCl CTPUIM; @ — JOBXKHUHA PO3MIPKU BiJl HIKHHOTO
HIapHipa CTPUIM 10 OC1 KPIIJIEHHS MITOKA TMIPOLMIIIHAPA Ta 11 HaXWUJl A0 OCl CTPLUIH; U
— JIOB)KMHA THYYKOI MIJABICHOT CUCTEMHU BaHTaXy; ¢ — LIEHTP Macu CTPUIH; & — KyTOBa
KOOpAWHATa o0epTaHHs CTPUIM; f — KyTOBa KOoOpAuHATa oOepTaHHsa Oapabana; L —
JOBXHHA CTPUIN; / — IOJIOKEHHSI LEHTPY MAacH CTPLIM BIIHOCHO ii HIKHBOTO IAPHIPA;
V — KyTOBa KOOPJMHATA BIAXWJEHHS THYYKOI MiJBICHOI CHCTEMH BaHTaXy BIJ
BEPTUKAJIL, ¥ — PajlyC MPUBOJHOrO OapabaHa MexaHI3My MiglioMy BaHTaxy; M —
KpPYTHUH MOMEHT MEXaHi3My MiAioMy CTpuid; M,— KpyTHHUII MOMEHT MEXaHI3My
MiTAOMY BaHTaXKY.

JlunaMiuyHy MOJIENb CITUIBHOTO PYyXy MEXaHi13MiB KpaHa MO>KHA MIPEICTaBUTH SIK
CUCTEMY 3 YOTHpPMa CTYINEHSIMHU BUIBHOCTI. 3a y3araJilbHeH1 KOOpPJWHATU MPUNHATI
KyTOBI KOOpPJMHATH MOBOPOTY CTPUIM o Ta MOBOPOTY OapabaHa [, a TaKOX JIHIMHI
KOOPJIMHATU JOBKMHHU THYYKOT MIABICKH BaHTaXY U Ta i BUIBOTY X.

MaremaTndHa Mojelb TpeACTaBlieHa JudEpeHIiaIbHUMHA  PIBHIHHIMHA
CYMICHOTO pyXY CTPLIU 1 BAHTAXOIIAMOMHUX MEXaHI3MIB:

Ja=M, —((mll+mL)cosa+mL£sina)g
u

JzﬁzMz—cr(ﬂr—(uo—“)”), (D

mii = —cn(fr—(u, —u)n) — mg(p—,j + lj
u

5é=—g£
u

KputepieM onTumizamii  pexumy IyCKy  MEXaHI3MIB  BHUKOPHCTaHO
CEPEeNHbOKBAAPATUYHE 3HAYCHHS CYMapHOI TOTY)KHOCTI TPHUBOMIB CTPUIA Ta
BaHTAXOIIJHOMHOTO MEXaHi3My 3a 4ac MyCKy, SIKE MPEACTaBICHO 3aJICKHICTIO:

1/2
1 . : .
P,= {_ ) ey + (1, By} dt} — min
" . 2)

[leit xputepiii sBisie coOOK i1HTErpabHUN (PYHKIIOHAN, SKUWA HEOOX1THO

MIHIMI3yBaTH 3a HACTYIMHUX 'PAaHUYHUX YMOB ITyCKY MEXaH13MiB OO€pTaHHS:
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t=0: a=qa,, a=0, ﬂz—g, p=0, u=u,, u=0, x=x,, x=0
cnr , (3)
wt . m w,t V,t
t=t: a=q,+—-, a=w, ﬁ’:—g+—“, f=0,, u=u,——=,
2 cnr 2 2
Vil

U=V,y X=Xyg————, X=YV
29 0 2 s 1 , (4)

Ta oOmexeHHs Ha pymIiiHI MOMEHTH M; 1 M, CcTpiau 1 BaHTaXOMIAHOMHUX
MEXaH13M1B B1IIOBIIHO:

MlmmSMISMlmax, (5)
Moy M, <M, )

Tyt ¢t — yacoBa KOOpAMHATA; {; — TPUBAIICTh OJHOYACHOTO IMYCKY CTPUIM Ta
BAHTAKOMIAMOMHUX MEXaHI3MIB; ;, (0, — YCTaJ€Hl KyTOBI IIBHJIKOCTI CTPUIA Ta
MpUBOAHOrO OapabaHa BaHTAXOMIIKMOMHOTO MEXaHI3My BIANOBIIHO; 0O, X —
MOYATKOBI TMOJIO)KEHHS CTPUIM Ta BWJIBOTY BAHTAXY; V;, V2 — YCTaJCHI IMIBUAKOCTI
BWJIBOTY Ta MIJAHOMY BaHTaXy BIAMOBIAHO; Miyum i Mipe — MIHIMQJIBHO Ta
MaKCUMaJbHO JIOMYCTUMI 3HAYEHHS MPUBOJAHOIO MOMEHTY MEXaHI3My MiIHoMYy
ctpimi; Moy | Moyae — MIHIMAJIBHO Ta MaKCUMAJIbHO JOIMYCTHMI 3HAYCHHS
IPUBOJHOTO MOMEHTY BaHTaXOI1JIOMHOTO MEXaHI3MY.

B onrrumizaniiiniii 3anadi (1)-(6) HeoOxiaHO OyIi10 3HAUTH PEKUMHU OJTHOUYACHOTO
MyCKY CTPUIM 1 BAaHTAXOMIAMOMHHUX MEXaHI3MIB CTPUIOBOTO KpaHa, sIKI MIHIMI3YIOTh
KpuTepii (2) 1 3a10BONIBHAIOTH TpaHuuH1 yMOBH (3), (4), a Takoxx oOMexeHH (5) 1 (6).

[{i piBHSHHA MOXYTh OYTHM YMCEJIbHO pO3B’s3aHl y cepeaoBuill Wolfram
Mathematica meTogoMm audepeHiiaabHOro IHTerpyBaHHs. B pe3ynabTaTi po3B’sa3aHHs
OoTpuMaeMoO rpadiyHi 3aJeKHOCTI 3MIHHUX Y 4acl, 110 J03BOJUTH MPOBECTH aHANII3
JTUHAMIKHA CUCTEMH.

[IpoBenena po3poOka OUHAMIYHOI Ta MaTeMaTHYHOI MOJENi J03BOJISE
BU3HAYUTH ONTHUMAJIbHI PEKUMHU CHIIBHOTO MYCKYy MEXaHi3MIB CTPUIM Ta MiTHOMY
BaHTaXy. BuBeseH1 piBHSIHHS OMUCYIOTh JTWHAMIYHI XapaKTEPUCTUKU TPOIECY Ta €
OCHOBOIO JIJISI MOJANIBIIIOT0 YMCETBHOT0 aHamizy. Y cepenonuiii Wolfram Mathematica
MOJIUBO BUKOHATH HEOOXIHI MaTeMaTH4YHI MEPETBOPEHHS, PO3B’S3aTH CHUCTEMY
PIBHSIHB JJIsI 3aJIaHUX TIapaMeTpiB KPaHOBOI CHCTEMH Ta MOOyayBaTH Tpadiku, sKi
JaayTh 3MOTY OILIIHUTH 3MIHY KOOPJWHAT, IMBUIAKOCTEH 1 HaBaHTaXEHb y CHUCTEMI.
OtpumaHi pe3ynbTaTH MOXYTh OyTH BHKOPUCTaHI JIi MOJANbIIOI ONTHUMI3aIi
KEpyBaHHS KpPaHOBMMM MeXaHI3MaMM Ta MIABUIIECHHS 1X eKCIUTyaTaliiHol
€(hEeKTUBHOCTI.

Jlitepartypa:

1. Loveikin, V., Romasevych, Yu., Loveikin, Yu., Krushelnytskyi, V., &
Kadykalo, 1. (2024). Optimization of the joint startup of the boom and load hoisting
mechanisms of a jib crane. Machinery & Energetics, 15(4), 9-21.
https://doi.org/10.31548/machinery/4.2024.09
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VJIK 621.87

METOAA HIABUIIEHHA TOYHOCTI TA EGEKTUBHOCTI POBOTU
POBOTIB-MAHIITYJATOPIB 3 BA’)KIJIbHUM 3AXBATHUM
HPUCTPOEM
Jloseiikin B.C., Kaoukano 1.0., Cmeganuwmun B.B.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

PoGoTu3oBaHi MaHIMyIATOPH 3 BaXUIBHUMHM 3aXBaTHUMH IIPUCTPOSIMU €
HEB1JI’€EMHOIO YaCTUHOKO Cy4acHOT MMPOMHUCIIOBOCTI, JIOTICTUKH Ta CKJIaIaJIbHUX JIIHIH,
3a0€3Ieuyourd BUCOKY TOUHICTb, IIBUAKICTH 1 HAIIMHICTh BUKOHAHHS TEXHOJIOTTYHUX
omepariii. BrnpoBamkeHHsT aganTHUBHUX aJTOPUTMIB KEpPYBaHHS Ta OINTHUMI3aIlis
PEXKUMIB pyXy IO3BOJISIOTh 3HAYHO MM1JBULTUTH €(PEKTUBHICTh (YHKIIIOHYBAHHS TaKUX
CUCTEM, 3MEHIIUTH EHEPreTUYHl BUTPATH Ta MPOJOBXKHUTH TEPMIH EKCILTyaTallii
oOJyaHaHHS.

3 pPO3BUTKOM TEXHOJIOT1A POOOTOTEXHIKA 3aiiMae Jefail BaXJIMBIIIEC MICIIEC B
aBTOMATU30BaHUX mpouecax. OJHUM 13 KpPUTUYHUX (DAKTOPIB €(PEKTUBHOIO
(YHKLIOHYBaHHS MaHINYJSATOPIB € iXHINA PEXUM PyXY, IKUH O€3[10CePEeIHbO BILIMBAE
Ha MPOAYKTUBHICTh, TOYHICTb MAHIMYJSALINA Ta 3HOC MEXAaHIYHHUX KOMIIOHEHTIB.
HenocratHbO ~ ONTHMI30BaHI ~ CUCTEMH  KEpPYBaHHS  MOXYTh  CHPHUYMHATH
MEPEBAHTAXEHHS MPUBO/IIB, MIABUIIEHE EHEPrOCIIOKUBAHHS, HECTAOUTbHICTh POOOTH
Ta 3HUXKEHHS TOYHOCTI TIO3MIIIOHYBaHHsS 3axomuieHux o00'ekTiB. Came ToMmy
JOCIIKEHHSI Ta BJIOCKOHAJIEHHS METOJIB KEPYBaHHSI PyXOM pPOOOTHU30BAHUX
MaHIMyJISITOPIB € aKTYaTbHOIO Ta BAXKJIMBOIO 337a4€H0 Cy4acHOT 1HXKEeHepii.

Po6oTr30BaH1 MaHIMyISTOPH 3 BAXKUIBHUMH 3aXBaTHUMU MPUCTPOSIMU IITUPOKO
3aCTOCOBYIOThCA y 0araThox cdepax MPOMHUCIOBOCTI Ta HAYKOBUX JOCIHIKEHHSX,
BKJTFOYAIOYH:

ABTOMATH30BaHl CKJaJajibHI JIiHII, JI¢ HEOOXITHO BHUKOHYBAaTH TOYHI
MaHIMyJISIIT 3 JeTalsIMU pi3HOT (OPMH Ta MACH.

JloricTuyHi KOMILJIEKCH, IO BUKOPHUCTOBYIOTH POOOTHU30BAHI CHUCTEMH JIs
COpPTYBaHHS, TPAHCTIOPTYBAHHS Ta YITAKOBKU MPOTYKIIIi.

ABiariiiHa Ta aBTOMOO1JIbHA TPOMUCIIOBICTD, 1€ MAHIMYJISITOpU OEPYTh y4acTh
y Opelu3iiHUX Tpolecax 30MpaHHs Ta MOHTaXy KOMIIOHEHTIB.

Metanoobpobka Ta BHUIOTOBJEHHS JeTajeid, 110 BHUMara€ TOYHOTO
MO3UIIIOHYBAaHHS 3aTOTOBOK 1 BUKJIFOUEHHSI JIIOJICHKOTO (haKkTopa.

CimbCbKe TOCHONApPCTBO, J€ pPOOOTH 3aCTOCOBYIOTHCS JJii BUKOHAHHS
CTeIaTi30BaHUX MaHIMYJISIIH, TAKUX SIK 30UpaHHs Bpokaro abo 00poOKa pOoCIHH.

biomenuuna iHXEHepis, BKJIIOYAIOYU XIPypridyHi poOOTH, MO0 BHUKOHYIOTH
HaJITOYHI oreparii.

3 pO3BUTKOM aBTOMATH3allli TPOMHCIIOBUX MTPOIIECIB IMiABUIIYIOTHCSI BAMOTH 10
TOYHOCTI, MIBUIKO/II Ta Oe3neku MaHImyasTopiB. OJHUM 13 OCHOBHMX BHKJIMKIB €
3a0e3ne4eHHs aJJallTHBHOIO KEPYBaHHS, 1110 JI03BOJIIE MAHIMYJIATOPY MpalloBaTH B
yMOBaxX 3MIHHOTO HaBaHTaXEHHS, HerepeadadyyBaHUX AUHAMIYHMX BIUIMBIB Ta
PI3HOMAHITHUX PEXUMIB eKCIuTyartailii. ba3oBi aqroputMu KepyBaHHS HE 3aBXKIU
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MOXXYTh 3a0€3MeYnTH HEOOXITHHI piBEHb THYYKOCTI Ta €HEeproe(eKTUBHOCTI, IO
00yMOBITIO€ HEOOX1IHICTh PO3pOOKH HOBUX MIIXOIB A0 omTuMizaiii pyxy. ToOTo
CTaHJIapPTHI aJITOPUTMHU KEPYBaHHS HE 3aBXKIU BPaXOBYIOTh 3MiHHI YMOBHU pOoOOTH, 110
MO>K€ TIPU3BOJIUTH JI0 3HIDKEHHS MPOAYKTUBHOCTI Ta MiJABHUILEHHS €KCIUTyaTalllitHIX
BuTpar. OnTumizaiis peXUMIB pPyXy JAO3BOJSE JOCATTA OuUIbll CTaOUTbHOI Ta
MIPOTHO30BaHOT pOOOTH MaHIMyJISTOPIB.

3amavi, 1O BUHUKAIOTh MPU PoOOOTI POOOTIB-MAHIMYISATOPIB 3 BaKUIBHUM
3aXBATHUM MPUCTPOEM:

JluHaMmivH1 TepeBaHTaXEHHS — PI3Kli 3MIHM IIBUIKOCTI Ta HAIpPSMKY PYXy
MOXXYTh BUKJIMKATH po30alaHCyBaHHS MeEXaHi3My, 301JIbIICHHS HABAaHTAXXEHHS Ha
MIPUBIJI 1 3HOIICHHS! KOMIIOHEHTIB.

HeTouHiCTP NO3MUIIIOHYBaHHS — KOJIMBAHHA BaXUIBHOI CHCTEMH Ta ii
IHEPIIIHICTh YCKIQJHIOIOTh TOYHE 3aXOIJIEHHS Ta PO3MIILIEHHS 00’ €KTIB.

Bucoki eHepreTMuHi BUTpAaTH — HaAMIPDHE BUKOPHUCTaHHS EHEprii mij yac
BUKOHAHHS CKJIQJIHUX TPAEKTOPIN pyXy.

Hu3bka aganTUBHICTH A0 3MIHHUX YMOB — CTaHAAPTHI CUCTEMHU KEpyBaHHS HE
BpPaxOBYIOTh 30BHIIIHI (DAKTOpPH, TaKi SIK 3MiHA Macu BaHTaxy, BlOpallii, HEPIBHOCTI
MOBEPXHI a00 TeMIEepaTypHi KOJIUBaHHS.

OnTuMizalis pexxuMy pyxy MaHimyJasaTopa nepegoayae:

MiHimi3aIiio MIKOBUX HaBaHTaXEHb IIIXOM IPOTHO3YBAHHS JUHAMIYHUX
XapaKTEPUCTUK CUCTEMHU.

[linBuIleHHS TOYHOCTI PYyXYy 3aBASKHU IHTErparlii CEHCOPHUX TEXHOJIOTIN Ta
aJIalTUBHUX aJITOPUTMIB KEPYBaHHS.

OnTuMizaIlio TPaeKTOPii PyxXy JJIsl 3HIKEHHSI eHEPTeTUYHUX BUTpAT.

BukopucranHs IHTEIEKTyaJIbHUX aJITOPUTMIB ajanTtarii J0 3MIHHOTO
HABaHTa)KCHHSL.

Bupimenns 3a1a4 MOXIJIMBE HACTYITHUMHU METOJAMHU:

3acTocyBaHHS MAaTeMAaTHYHUX MOJENEH AUHAMIKK — pO3po0Ka Ta aHaji3 pyxy
CHUCTEMH 3a JOTIOMOTO0I0 TUu(PepeHIliaTbHUX PIBHSIHB Ta YUCEILHUX METO/IB.

OnTuMizallisi TpaeKTOpId pPyXy — 3aCTOCYBaHHS TE€HETUYHHMX aJrOPHUTMIB,
METOJIIB JMHAMIYHOTO TMPOTPaMyBaHHS Ta MAIIWHHOTO HAaBUYaHHS IS TIOLIYKY
HaOUIbII ePEKTUBHUX TPAEKTOPIH.

AnanTuBHE KepyBaHHS — BIpoBaKeHHs PID-perynaropiB, HEUITKOI JIOTIKK Ta
HEHpoMepeKeBUX MOJIeNIeN AJis JMHAMIYHOTO KOPUTYBAaHHS MapaMeTpiB pyxy.

BukopucTaHHS CEHCOPHUX CHUCTEM — IHTErpallisl TIPOCKOIB, aKCEIEPOMETPIB,
JATYMKIB CUJIU JIJIS1 aIalITUBHOTO PErYJIIOBAaHHS PyXy MaHIMyJsTOpA.

MojenoBaHHS METOAOM KIHIEBUX €JEMEHTIB — BHU3HAUYECHHS BHYTPILIHIX
HaIpy>KeHb Ta BUSIBJICHHS CJIA0KUX MiCIIb KOHCTPYKIIIi.

[IpoBenenHs ontumizaiii poOOTa-MaHIMyISATOpa 3 BaXIJIbHUM 3aXBaTHUM
MPUCTPOEM Ja€ MOXKIUBICTh MiABUIICHHS MPOIYyKTHUBHOCTI, 3MEHIIICHHS BUTpAaT Ha
0o0CIIyrOByBaHHSI Ha TMIJANPUEMCTBI. B rayly3i 11e¢ pO3BUTOK aJalTUBHUX CHUCTEM
KepyBaHHs, MIJBULIECHHS O€3MeKr poOOTH POOOTHU30BAHMX CUCTEM Ta MOKpPAIECHHS
1HTerpari MpoMHUCIOBUX POOOTIB Y aBTOMATHU30BaH1 BUPOOHUY1 IIPOIIECH.
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METO/IU TA NIJIXOAU ONTHUMIBAILIL TYCKY CTPIYKOBOI'O
KOHBEE€PA 11PU TPAHCIIOPTYBAHHI 3BEPHOBUX MATEPIAJIIB
Jlogeiikin B.C., Kaoukano 1.0., Konecnixoe B.M.
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Ykpainu

CTpiuKOBi KOHBEEPH € OCHOBHUM 3aCO00M MEXaHI30BaHOT'O TPAHCIIOPTYBaHHS
3epHOBUX MaTepiayliB y CUIbCHKOMY TOCIOJApCTBI, €JI€BATOPHUX KOMIUIEKCaX, Ha
nepepoOHUX MIANPUEMCTBAX Ta y MOPTOBUX TepMiHalax. Bucoka mpoayKTHUBHICTH,
HaJIAHICTh Ta €HeProe)eKTUBHICTh POOOTH KOHBEEPIB 3HAUHOIO MIPOIO 3aJIekKaTh Bij
MIPaBUJILHOTO BUOOPY Ta ONTUMI3AIlT peKUMY IycKy. HeBperynboBaHi pexuMu MycKy
MOYTb MPU3BOJUTH /10 3HAYHUX MEXaHIYHUX HABAHTAKEHb, MPOOYKCOBKU CTPIUKH,
NEPEBaHTAKEHHS MPUBOAY Ta EPEAYACHOTO 3HOCY €JIEMEHTIB KOHBEEPHOI CUCTEMHU.

3a0e3neueHHs MJIABHOTO MYCKY CTPIYKOBOTO KOHBEEpPA JTO3BOJISIE 3MEHIIUTU
JTMHAMI4YH1 HAaBAaHTXKEHHS, MIJBUILUTH €HEPTroe(EKTUBHICTh Ta MPOJIOBXKUTH TEPMiH
eKcruTyaTanii obinaaHanssa. OnTuMizallis HbOTO MPOIECY € BAXKIMBUM 3aBIaHHSAM IS
MiBUIICHHS TPOAYKTUBHOCTI 3€pPHOBUX JIOTICTHUYHHUX CHCTEM Ta 3HIDKCHHSA
eKCIUTyaTal[liHUX BUTPAT.

CTpiukoBI KOHBEEpU 3 ONTHMI30OBAaHUMHU PEXKHUMaMU MYCKYy LIUPOKO
3aCTOCOBYIOTHCS y: €J€BaTOPHUX KOMIUIEKCAX — TPAHCIIOPTYBAHHS 36pHOBUX KYJIBTYP
MDK TEXHOJOTITYHUMHU 30HAMH; 3€pPHOMEPEpOOHii MPOMHUCIOBOCTI — MEPEMIIICHHS
CUPOBHHHM Ta TOTOBOi MPOMAYKINI MIXK eTanaMd BHUPOOHUYOTO MPOIECY; MOPTOBUX
TepMiHaJaX — TMEPEBAHTAXEHHS 3€pHAa IMPU EKCIOPTHO-IMIOPTHUX OIEepallisix;
(bepMepChKUX TOCTIOAAPCTBAX — TPAHCIIOPTYBAHHS 3€PHOBUX MaTepiaiiB mpu 300pi,
CyIIIHHI Ta 30epiraHHi BpOXKaw; arpoONpPOMHCIOBUX JIOTICTUYHHX IIEHTpaX —
opranizaiiisi 6e3nepepBHOTO TPAHCIIOPTY 3€pPHA MK CKJIaICBKUMU MTPUMIIICHHSIMHU.

B nanuii yac 3poctanHs 00CSTiB TPAHCIIOPTYBAHHSI 36PHOBUX KYJILTYp OTpeOye
BJIOCKOHAJICHHS] KOHBEEPHUX CHUCTEM, IO TMPAIIOIOTh Yy 3MIHHMX YMOBax
HaBaHTaXeHHA. HeepeKkTWBHUN MyCK MNPU3BOIUTH 1O TMiABHUINEHOTO CIIOKWBAaHHS
€JIEKTPOEHEPTii, 3HUKEHHS pECYPCY MEXaHIUHUX KOMIIOHEHTIB 1 HE0e3MeKn aBapiifHUX
cuTyaliil. BopoBaykeHHs METOAIB ONTUMI3alli PeKUMY MYCKY CIPHSE 3MEHIIEHHIO
HABAHTAKEHb HA MPHUBIJHI MEXaHI3MHU Ta MiJIBUILEHHIO €HEPTreTUYHOI ePEeKTUBHOCTI
KOHBEEPHUX JIIHIH.

[Ipu poOGOTI CTPIYKOBOTO KOHBEEpA MPHU TMEPEMIIIEHHI 3€pHOBUX MaTepialiiB
BUHUKAIOTh HACTYMHI MPOOIeMHU:

Bucoki nguHaMiuyHlI HaBaHTaXEHHS — PI3KAA CTapT CTBOPIOE  3HAYHI
HABAHTAKCHHS HA MPUBOHI MEXaHI3MHU Ta KOHCTPYKI[it0O KOHBEEPA.

Pusuk nmpoOyKCOBKH CTPIYKU — OCOOJIMBO MPU POOOTI 3 BOJOTUM 3€PHOM a00
P 3MIHHOMY HaBaHTa>KEHHI.

[TigBuIIEHE €HEPTOCMIOKMBAHHS — HEE(PEKTUBHUHN PEXKUM ITYCKY MPU3BOIAUTH 10
30UJIBIIICHHS] BUTPAT €JIEKTPOSHEPTii.

[lepeauacHuil 3HOC €JIEMEHTIB — BUCOKE HABAHTAXKEHHSI Ha MIAIIUITHUKH,
PEAYKTOPH Ta CTPIYKY KOHBEEPA CKOPOUYE TEPMIH IXHBOI CITYKOU.
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Hu3sbka cTabiibHICTh TPAHCTIOPTYBAHHS — KOJMBAHHS MIBUAKOCTI PyXy CTPIUKU
BITMBAIOTH HA PIBHOMIPHICTH M0/Ia4l MaTepiaty.

[TpoBeneHHsT onTHUMI3allii JA03BOJSIE BUPIMIUTH Takl 3aBAaHHA: 3a0€3MEUYCHHS
IJIABHOTO IYCKY 3 MiHIMI3aIli€l0 AUHAMIYHUX HABAHTAKEHb; 3HIKCHHS ITIKOBUX
HABAaHTa)XCHb Ha EJICKTPONPHUBIJ 1 MEXaHIYHI E€JIEMEHTH; ONTUMI3allis PO3MOALTY
HABAaHTA)XCHHA IO BCill JOBXWHI KOHBE€pA; IMIJIBUIECHHS €HEeProeQeKTUBHOCTI
INUIIXOM  3aCTOCYBAaHHS  PO3YMHUX  aJTOPUTMIB  KEpPyBaHHS;,  IOKpAICHHS
PIBHOMIPHOCTI 10/1a4i 3€pPHOBUX MaTepiaiB.

BupiieHnHs 3a1a4 MOKIIMBO JOCATTH HACTYITHUMHU METOJIAMHU Ta M1X0JaMu:

YacToTHO-peryIbOBaHI €JIEKTPONPUBOIA — 3a0€3MeUyI0Th MOCTYOBUI PO3TiH
KOHBE€PA, 1110 3MEHIIY€E MKOBI HABAHTAXKEHHS.

Cucremu maBHoro mycky (Soft Start) — enexkTpoHH1 IPUCTPOT U1 HOCTYIIOBOTO
30UTBLIEHHS! HAIIPYTH Ha JABUTYHI, 110 3a100irae puBKam.

MaremaTuyHe MOJENIOBaHHS TPOIECY MYCKy — BHUKOPHUCTaHHSA PIiBHSHD
Jlarpanka Ta CKIHYE€HHO-EJIEMEHTHOTO aHANi3y Ul IPOTHO3yBAHHS HABAHTAXKCHb.

KoHTposnb HaTATY CTPIYKHM — CHCTEMH aBTOMATUYHOTO PETYTIOBAHHS HATATY
3ano0iratoTh MPOOYKCOBLI T4 HEPIBHOMIPHOMY PO3MO/ILITy HABAaHTAXKECHHSI.

[HTENeKTyanbHi aNrOpUTMU KEPYBaHHS — BUKOPHUCTAHHS aJalTUBHUX METOIIB
KEepyBaHHs Ha OCHOB1 JaHUX CEHCOPIB.

EneproedexTnBHI NIpUBOIM — 3aCTOCYBaHHS €JIEKTPOIBUTYHIB 13 BUCOKUM KKJ|
Ta TEXHOJIOT1H peKymneparlii eHeprii.

MOHITOPUHT MEXaHIYHUX HaBAaHTAXEHb — aHaJl3 BIOpalIMHUX XapaKTEPUCTUK
JUI IPOTHO3YBaHHS 3HOIIEHHSI BY3JI1B.

BrpoamkeHHs: onTuMizali J03BOJISIE TOCATTH:

[TimBUIICHHS TPOYKTUBHOCTI — MiHIMI3aIlisl IPOCTOIB 3aBJSKH CTa0lILHOMY Ta
KOHTPOJIbOBAHOMY 3aITyCKYy.

3HM)KEHHS] €HEPreTUYHUX BUTPAT — ONTUMI3ALS CHOKUBAHHS €JIEKTPOCHEpPril
3aBJISKH BIPOBAIKEHHIO PETYJIbOBAHUX MPUBO/IIB.

[TonoBXkeHHS CTPOKY CIY»XOM oOOJagHaHHS — 3MEHIICHHS MeXaHIYHUX
HABaHTa)XCHb Ha BY3JIM KOHBEEPA.

CrabuIbHICTh TO/aYl MaTepialy — PIBHOMIPHE TPaHCIOPTYBaHHS 3epHa 0e3
MepepuBaHb Ta CKauKiB MIBUIKOCTI.

[linBuieHHss O€3MEeKW — YCYHEHHS PHU3UKIB TEPEBAHTAXEHHS MPHUBOAY Ta
aBapiiHUX CHUTYAITIH.

Aparnrartis 10 3MIHHUX YMOB €KCIUTyaTallii — THY9YKICTh KepyBaHHS 3aJICAKHO BiJl
napameTpiB MaTepialy Ta HAaBKOJHUIIHHOTO CEPEOBHIIIA.

OnTuMizarliss pexuMy MYCKYy CTPIYKOBHX KOHBEEPIB MPU TPAHCIOPTYBAHHI
36pHOBUX MarepiajiB € BaXJIMBUM HANpPSIMOM PO3BUTKY aBTOMAaTHU30BaHUX
TPAHCIIOPTHUX CHUCTEM. BHKOpWUCTaHHS CydacHHX METOJMIB MaTeMaTHYHOTO
MOJIEIIIOBAHHSI, YaCTOTHO-PETYJIbOBAHUX MPUBOJIB Ta 1HTEJIEKTYaJbHUX AJITOPUTMIB
KepyBaHHS CHOpHsiE€ MIABULIEHHIO TPOAYKTUBHOCTI, €HEProe(eKTUBHOCTI Ta
HaJIiHOCTI oOyiamHanHs. [lomanbini JOCHIKEHHS MaroTh OyTH CHOpPsIMOBaHI Ha
pPO3pOOKY CHCTEM MPOTHO3YBAaHHS CTaHY MEXaHI3MIB 1 aJaNTUBHOIO KEpyBaHHS
MyCKOBUMH PEKHUMaMH Ha OCHOBI IITYYHOTO 1HTEIEKTY.
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METOAA HIABUIIEHHSA TOYHOCTI POBOTA-MAHIIIYJIATOPIB ITIPU
POBOTI 3 TOKAPHUM BEPCTATOM
Jogeiikin B.C., Kaoukano 1.0., Ilomanenko O.A.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

ABTOMaTH30BaH1 BUpOOHUY1 TIPOIIeCH Ha0yBaIOTh JAeAai OLIBIIIOr0 3HAYCHHS B
yMOBaxX Cy4aCHOT'O MPOMUCIOBOr0 BUPOOHHUIITBA. POOOTH30BaHI MaHIMyJISITOPH, L0
B3aEMOJIIOTH 13 TOKAPHUMM BepcTaTaMH, BIAITPalOTh BaXKJIWBY POJIb y IMiABUIIEHHI
IPOJIYKTUBHOCTI, TOYHOCTI OOpOOKM JeTajed Ta 3MEHIICHHI BIUIMBY JIIOJCHKOTO
¢dakTopa. BrockoHaneHHsT aJiIrOpUTMIB KEPYBaHHS PYXOM MaHIIMYJISTOpa J103BOJISAE
ONTUMI3yBaTH #oro (yHKI[IOHYBaHHS, 3HU3WTH HaBaHTAXEHHS Ha MPUBIIHI
MeXaH13MH Ta 3a0e3neunTy e(heKTUBHE BUKOPUCTAHHS eHeprii. BaxiuBuM 3aBiaHHIM
€ po3po0OKa METOJIIB, AKl JO3BOJISIIOTh YHUKHYTH HECTaOUIBHOCTI PyXy, KOJUBaHb Ta
HETOYHOCTEH TO3UITIOHYBaHHS.

Po6oTu-MaHinynsTopu npu poOOTi 3 TOKAPHUMHU BEPCTATAMH 3aCTOCOBYIOTHCS
B: MalIMHOOY/I1BHIH cdepi, A€ BOHU 3a0€3MeUyI0Th aBTOMAaTU30BaHE 3aBAHTAXKCHHS Ta
PO3BaHTAXEHHS JIeTaJe; aBTOMOOLIBbHIM MPOMUCIOBOCTI, /1€ TOYHICTh MEXaHIYHOI
00pOOKM € KpUTUYHOIO JIJI1 BUTOTOBJICHHS JI€Talei IBUTYHIB, MIABICKH Ta TPAHCMICIi;
aBlalliifHii ramxysi, e TOTpiOHI BUCOKOTOYHI omeparii 3 >KOPCTKUMH BUMOTaMHU 10
JIOITYCKIB; MIKPOEJIEKTPOHIIll Ta TOYHOMY MPHIIaI00yIyBaHHI, 1€ BUKOPUCTOBYIOTHCS
TEXHOJIOT1i Mpenu31iHOT MeXaHIuHOT 0OPOOKH MaJIorabapuTHUX KOMITOHEHTIB.

ABTOMaTu3aIlisi BUpOOHUIITBA HA0yBa€ Bce OUIBIIOTO 3HAYEHHS, 1 pOOOTU30BaH1
MaHIMMyJISITOPH, IHTETPOBaHI 3 TOKAPHUMHU BepCTaTamMH, CIPHUSIOTHh I1JIBUIIEHHIO
TOYHOCTI, €()EKTHUBHOCTI Ta Oe3MeKu mporecy. 31 3pOCTaHHIM BUMOT JIO0 SIKOCTI Ta
IIBUJIKOCTI OOpOOKHM JeTrajeli aBTOMAaTH30BaHI CHCTEMH MAarOTh 3a0e3rnedyBaTH
cTabUIbHY Ta mependadyBaHy poOoTy. HegocTaTHbO ONTHMI30BaHI PEXUMHU PYXY
MaHINyJIATOpa MOXYTh COPUYMHSATH 3001 B MO3UI[IOHYBaHHI, 1110 BIJTUBAE HA TOYHICTh
00poOKku. BripoBaKeHHSI ONTUMI30BaHUX aJITOPUTMIB JO3BOJISIE 3a0€3MEUUTH
CTaOUIBHICTh PYXY, 3HU3UTH PIBEHb EHEPrOCHOKUBAHHS Ta MIHIMIZYBaTH PU3UKU
repeI4acHOro 3HOIICHHSI MEXaH13MiB.

OcHoBHUMHK TIpoOiemMamMu Tpu poOOTI 3 TOKApHUM BepcTaToM poOoTa-
MaHIMyJIsTOpa € JUHAMIYHI HaBaHTAXKEHHS, TOOTO pi3Ka 3MiHA MIBUIKOCTI PYXy
MPU3BOUTH 70 BIOpaIliif Ta HETOYHOCTEN; HETOYHICTh MO3UIIOHYBaHHS — BITMBAE HA
SAKICTh OOPOOKH JIeTai; BUCOKI EHEPTeTUYH1 BUTPATH, TOOTO HeeeKTUBHE KEPYBAHHS
30UTBIITY€E CIOKUBAHHS €JIEKTPOEHEPTii; 3HOIIYBAHHS IHCTPYMEHTY — HECTaOlThHUIMA
PYX MPU3BOIUTH A0 HEPIBHOMIPHOTO HABAHTAXEHHS HA PLKYUYUH IHCTPYMEHT; HU3bKa
aJanTHUBHICTh, TOOTO CKJIAQIHOII B aJanTallli CHCTEeMH 0 3MIHHOI Macu Ta (Gopmu
JeTaleu.

3aBIaHHSIMU ONTUMI3AIl Mpu PpoOOTI 3 TOKAPHUM BEpPCTaTOM PoOOTa-
MaHIMyJATOpa €: MiABUILIECHHS TOYHOCTI MO3UIIIOHYBAaHHS MaHIMyJIsATOpa; MiHIMI3aIlis
IUHAMIYHUX HaBaHTaXXEHb Ha MEXaHI3M; 3MEHUIEHHS 4acy OOpoOKH 3a paxyHOK
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parioHam3aiii TpPaekTopii pyXy; ONTHUMI3AIlil CHEPrOCIOXUBAHHS, IIIABUIIICHHS
aIaTUBHOCT] MAHIMyJIATOPA 10 3MIHHUX YMOB POOOTH.

OnTumizaiiiss pyxy poOoTa-MaHIMyasTOpa BKIIOYAE KOMIUIEKCHI METOMH, IO
MOETHYIOTh aHAJIITUYHI, YACEITbHI Ta EKCIIEPUMEHTATBHI TT1IXO0/TH:

KinemaTnune Ta AWHAMIYHE MOJETIOBAaHHS — JO3BOJISE aHANI3YBAaTH POOOTY
MaHIITyJISITOpa 3 ypaxyBaHHIM MacO-1HEPIIMHUX XapaKTePUCTHK, CUIIOBUX BILTUBIB Ta
IPaHUYHUX YMOB. 3aBISKH LIbOMY MOXHa IepeAdauynTy Ta MIHIMI3yBaTH HeOa)kaH1
KOJIMBAHHS.

['eHeTHYHI QJIrOpUTMU Ta MAIIMHHE HABYAHHA — BUKOPUCTOBYIOTHCS [IJISt
ajanTanii TpaekTOpik pyxy Mij peaibHI BUPOOHUYI YMOBH, IO JO3BOJISE JOCITTH
MaKCHUMaJIbHOI TOYHOCTI MO3UI[IOHYBAHHS MPU MIHIMAJIbHUX €HEPreTUYHUX BUTpATaX.

OnTuMizallisi KepyBaHHS 3a KPUTEPIEM E€HEProePEeKTUBHOCTI — Peali3yeThbCs
Yyepe3 BIPOBAKEHHS PEreHEPATUBHUX CHUCTEM TaJbMyBaHHs, 3MEHIICHHS ITyCKOBHUX
HAaBAHTAKEHb T4 KOPUTYBAHHS PEXKUMIB pOOOTH JBUTYHIB.

CeHcopHI CHUCTEeMH Ta aJalTHBHE KEPyBaHHS — BKIIOYAIOTh BUKOPHCTAHHS
Ja3epHUX CKaHEPIB, BI3yaIbHUX CHCTEM KOHTPOJIO, aKCEIIEPOMETPIB Ta TAKTHIBHUX
JATYMKIB JJI1 MOHITOPUHTY CTaHy OOpOOKH Ta IMHAMIYHOIO KOPUT'YBAaHHS IapaMETPIB
pyxy.lHTenekTyanbHi anrOpUTMH MPOTHO3YBaHHS HAaBaHTAXXKEHb — aHAJI3 ICTOPHYHUX
JaHUX TPO poOOTy 00JIaAHAHHS JO3BOJISIE TIPOTHO3YBATH MOYIIMBI MEPEBAHTAKECHHS
Ta aBTOMAaTUYHO KOPUTYBATH PEKUMHU PYXY MaHIMyJIATOpA.

OnTuMizalliss 3a JOMOMOTOI0 METOAIB JUHAMIYHOTO NPOrpaMyBaHHS —
BUKOPUCTOBYETHCS ISl PO3PAXYHKY HAMKOPOTIIMX TPAEKTOPIN PyXy, IO MIHIMIZYE
yac BUKOHAHHS OTEPAIliil Ta 3MEHIITYe€ HABAaHTAKEHHS HAa CUCTEMY IPUBO/TY.

AHami3 BiOpamiii Ta 3MEHIICHHS MeEXaHIYHMX Jaedopmariii — po3podka
AITOPUTMIB KOMIIEHCaIlli BiOpariii J03BOJISIE 3HAYHO TMOKPAIIUTH SKICTH OOpOOKU
JeTajen.

['iOpuaHi cucTeMu KepyBaHHsS — noeaHaHHs kiacuyHux III/[-perymnsropis i3
HEeWpoOMepeKEBUMU AJITOPUTMAMHU aJIAITallll 1a€ 3MOTy 3a0€3MEYUTH BUCOKY TOUHICTh
Ta MBUJAKICTH OOPOOKH.

BnpoBapkeHHS  pO3IIMPEHHMX  METOAIB  ONTUMI3ALll  PEXUMIB  PYXy
MaHIMyJSTOPIB Y BUPOOHMYMHM TMpolec 3a0e3MeunTh HU3KY BaXJIMBUX II€peBar:
30UIBIICHHS! TIPOJAYKTUBHOCTI, 3MEHIIICHHS €KCIUTyaTallliHUX BUTpAT, IiJIBUIICHHS
SAKOCT1 OOpOOKM, 3HWKEHHS BIUTUBY JIOJICHKOTO (PaKkTOpa, THYYKICTh BHPOOHHIITBA,
3HIDKCHHSI BUKHIIB Ta €HEPTOBUTPAT.

VY 1oCKOHAJICHHSI PEKUMIB PYXy poOOTa-MaHIMYISATOpA MPU POOOTI 3 TOKAPHUM
BEPCTATOM € BAXKJIMBHM HAIpPSMOM PO3BHUTKY aBTOMAaTH30BAHOTO BUPOOHMUIITBA.
BrpoBamxkeHHs1 1HTENEKTyalbHUX AITOPUTMIB KEPYBaHHS, aJalTUBHUX CEHCOPHUX
CUCTEM Ta METOIB  ONTUMI3AIlli TPAEKTOPIA  COPUATHME  MIABUIICHHIO
MPOJYKTUBHOCTI, €KOHOMIYHOI €()eKTUBHOCTI Ta €KOJIOTYHOI CTIHKOCTI BUPOOHUYUX
npoiieciB. MailOyTHE MPOMHUCIOBOCTI HEPO3PUBHO TOB’SI3aHE 3 PO3YMHUMU
pOOOTH30BAaHMMHU CHUCTEMaMH, 3JaTHUMH J0 CaMOHABYAaHHA Ta TPOTHO3YBAHHSI
ONTUMAJILHUX PEKUMIB pOOOTH B pealbHOMY Yaci. Y CHillTHa peati3aliis IuX Miaxo/iB
3a0e3neunTh MiANPUEMCTBAM KOHKYPEHTHI IepeBaru Ta CHPUSTUME 3arajbHOMY
PO3BUTKY 1HIYCTPIi.
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METO/IU TA NIJIXOAU 10 ONTUMIBAILIL PYXY MAHIITYJSTOPA HA
TPAHCHHOPTHOMY 3ACOBI
Jloseiikin B.C., Kaoukano 1.0., boposuxk E.B.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

OnTumizaliss peXUMIB PyXy MaHIMyIATOPIB HA TPAHCHOPTHHX 3acobax €
KJIFOUOBOIO 3a/1ay€l0 Cy4acHOi 1HXKEHEpPHOI HayKH, M0 Oe3NocepeHbO BIUIMBAE HA
e(hEeKTUBHICTb, O€3MeKy Ta €KOHOMIYHY JOLUIBHICTh BaHTAXXHO-PO3BAHTAKYBATBHUX
omepaniii. BaockoHaleHHs aJropuTMIB KEpyBaHHS MAHIMYJISTOPAMH J103BOJISIE
JOCATTH BUCOKOT TOUHOCTI Ta IJIABHOCTI PyXY, 3MEHIIEHHS JUHAMIYHUX HaBaHTaKEHb
1 eHeprocnoxuBaHHs. Oco0yiMBe 3HAUYEHHS Mae€ aJanTalis CUCTEM YIPaBIIHHS 10
3MIHHMX YMOB €KCIUlyaTallii, 110 JO03BOJISi€ MOKPALIUTH 3arajibHy MPOAYKTHBHICTb
TPAHCIIOPTHOTO KOMILIEKCY.

MaHinynsTopu Ha TPAHCIOPTHUX 3aco0ax IIMPOKO 3aCTOCOBYIOTHCS B
OyJIIBHUIITBI, CUIbCBKOMY TOCIOJIaPCTBi, JICOBIM MPOMUCIOBOCTI, JIOTICTHUIIl Ta Ha
BUPOOHMUUX MiANpUeEMCTBaX. OCHOBHI cepu iXHBOTO BUKOPHUCTAHHS BKJIHOYAIOTh
3aBaHTAXEHHS Ta PO3BAHTAXEHHS MarTepiajiB, BUKOHAHHS MOHTaXHUX PpOOIT,
TPAaHCIIOPTYBAaHHA BaHTaXI1B B yMoOBax oOMexeHoro mnpoctopy. Kpim Toro,
MaHIITYJISITOPY BIAITPAIOTh BXIIUBY POJb Y MPOMHUCIOBUX aBTOMATU30BAHMX JIHISX,
Jie HeoOX1/THa BUCOKA TOYHICTh 1 IIBUIAKICTh BUKOHAHHS OIEpallii.

B  nmanmit  4Wac 3pocTaroTh BUMOTH /10 €()EKTUBHOCTI  BAaHTAXKHO-
PO3BaHTAXYBAJIBHUX OMEpalliii 1 BUMAraroTh BJOCKOHAJIGHHS METOJIIB KEepyBaHHS
MaHIMyJIsITOpaMu. TpaauiiifHi CHUCTEeMH KepyBaHHS, 10 0a3ylOThCS Ha >KOPCTKUX
aIropuTMax, He 3aBXKIM BPaXOBYIOTh 3MiHHI (JaKTOpU eKCIUTyaTallii, Takl ik BITPOBI
HABAHTAKCHHS, HEPIBHOCTI TMOBEPXHI YW KOJHWBAHHS TpaHCHOpPTHOTO 3acoly. Lle
MPU3BOAUTH JIO IMiIBUIEHOTO €HEPTrOCIOKUBAHHS, 3HOCY MEXaHI3MIB Ta MOKIMBUX
aBapifHUX cUTyalliil. BUKopucTaHHs afaiTHBHUX aJITOPUTMIB KEpyBaHHS Ta Cy4acHHUX
TEXHOJIOT1M, TaKMX SK IITYYHUH IHTEJEKT 1 MallMHHE HaBYaHHS, MOXE 3HAYHO
MOKPAIIUTH €PEKTUBHICTh pOOOTH MAHIITYISTOPIB.

BuHMKalOTh HACTYIHI IPOOIEMH IPU poOOTI MaHIMYJIATOPIB HA TPAHCIIOPTHUX
3acobax:

1. JlunamiuH1 HaBaHTaXeHHs. PanToBl 3MiHM MIBUAKOCTI PyXy MaHIMyJIsSTOpa
MOXYTh CIPUYUHATA KOJIMBAHHS BAHTAXY, IO MIABUIIYE PU3HUK TEPEBAHTAKEHHS
MEXaHI13MiB.

2. Enepretnuni ButTpatd. OnTuMizailis pyxy T03BOJISI€E 3MEHIIUTH BHUTPATH
NaJbHOTO Ta €JIEKTPOCHEPTi, 10 € KPUTUYHO BaXJIMBUM Y CYYaCHHX YMOBaX.

3. besneka omepartiii. [lnmaBHMII pyx MaHIOyJasTOpa MIHIMI3YE PHU3UK
MOIIKO/PKEHHS BaHTaXy, 00JIaJHaHHS Ta CaMOT'0 TPAHCIIOPTHOTO 3aC00Y.

4. Tounictb KepyBaHHsA. Hwu3bKka TOYHICTH pyXy MOXE YCKIAQIHUTH
MO3UIIOHYBaHHS BaHTaXYy, 10 BIUIMBAE HA 3arajibHy €(PEeKTUBHICTH POOOTH.

5. 3Hoc MexaHi3MiB. BHCOKI HaBaHTa)X€HHSI HA OKPEM1 €JIEMEHTH KOHCTPYKIIIi
MO>KYTbh IPU3BECTH JI0 IIBUJIKOTO BUXOY OOJIaTHAHHS 3 JIATy.
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Tomy noTpiOHO MPOBOJUTH ONTUMI3ZAIIIO PEKUMIB pyXy. ONTUMIBAIIIS PEKUMY
PYXy MaHIyJIsATOpa COpsIMOBaHa Ha:

- MiHiMi3aliio MKOBUX HABAHTAXKEHb, 1[0 CIPHUSE TOBFOBIYHOCTI 00T THAHHSI.

- TlonimmeHHs MIaBHOCTI PYyXY, IO 103BOJISIE YHUKATH HEOE3MEYHNX KOJTUBAHb
BaHTAXY.

- 3MeHIIeHHS Yacy BUKOHAHHS ONepalliid 3aBJIIKH TOYHOMY KepyBaHHIO.

- EdexTuBHE BUKOPHUCTAHHS €HEPTii, 1110 BEJIe 10 EKOHOMII peCcypciB.

- BukopucrtanHs ananTUBHUX aJIrOPUTMIB KEPYBaHHS ISl  IIBHJKOTO
pearyBaHHs Ha 3MiHY YMOB €KCILTyaTallli.

JIns MOCATHEHHS ONTUMI3AIll pyXy MaHIMyJsAaTopa Ha TPAHCHOPTHOMY 3aco0i
MO>KHA BUKOPHCTOBYBATH HACTYITHI METO/IM Ta MIIXOIH:

6. MatematuuHe MojentoBaHHs. BuxopuctanHs audepeHliaqbHuX pPiBHSIHB
JUTSL aHAJTI3y Ta ONTHUMI3aLlli TPAEKTOPIN pyXy MaHIMyJISITOPA.

7. AnanTUBHI anropuTMU KepyBaHHS. Bukopucrtanns PID-perynaropiB Ta
HEeWpOMepeKEBUX MiAXOAIB JJIsi aBTOMATUYHOTO HaJAIITYBaHHS [TapaMeTpPiB Pyxy.

8. Ontumizanisg TpaekTopii. BUKopucTaHHS FeHETUYHUX AJITOPUTMIB T METO/IIB
JUHAMIYHOTO IMPOrpaMyBaHHs JIJIsl MiHIMIi3allli BUTPAT €HEPrii Ta yacy.

9. MoaenoBaHHS METOJIOM KIHIIEBUX €JIEMEHTIB. AHaI3 MeEXaHIYHUX
HABaHTA)XCHb T4 BU3SHAYEHHS ONTUMATBHUX PEKUMIB PYXY.

10. BuKOpUCTaHHA CEHCOPHUX CHUCTeM. IHTerpamiss JaT4WKIB [
a/IalITUBHOTO KOPUTYBAHHS PYXYy MaHIIYJIATOPA B peaIbHOMY Yaci.

BrpoBamkeHHST ONTUMI30BaHUX JITOPUTMIB Ma€ HACTYITHI MTepEBaru:

- [ligBuiieHHs TPOAYKTUBHOCTI. 3aBISIKA CKOPOUYCHHIO Yacy Ha MEePEeMillCHHS
BAHTAXY 3HWKYETHCS 3araJIbHUM Yac BUKOHAHHS OTIEepaIlii.

- 3HWXKEHHS eKCIUTyaTalliiHuX BUTpaT. PaiioHanbHe BUKOPUCTAHHS PECYPCIB
J03BOJISIE 3SMEHIIUTH BUTPATH HA MAJIUBO, EIEKTPOEHEPT1I0 Ta 00CIyTOBYBaHHS.

- 3MEHIIEHHS 3HOIICHHS MexaHI3MiB. Ontumizamis pyxy 3MEHIIye
HAaBaHTAXXEHHSI HAa KOHCTPYKTHBHI €JIEMEHTH MAaHIMYJATOpa, IO 30UIbIIyE HOro
TEPMIH CITYXKOH.

- IligBuiieHHs: Oe3neKku. ABTOMATU30BaH1 CUCTEMHU KEPYyBaHHS JOTIOMAararoTh
3MEHIINUTH BIUIUB JIFOJICBKOr0 (hakTopa, 10 CIpUs€E 3HUKEHHIO aBapiiHOCTI.

- I'myukicte y HanamryBaHHi. ONTUMI30BaHl aITOPUTMH  JI03BOJISIIOTh
aJanTyBaTH MapaMeTpu pyXy MaHIMyJsTopa 3ajeKHO BiJl TUIy BaHTaXy Ta YMOB
HABKOJIMIIIHBOTO CEPEIOBHILIA.

BrnpoBamkeHHST  ONTUMI30BAaHUX  PEXKUMIB  pyXy  MaHINyIaTopa Ha
TPAHCIIOPTHOMY 3ac001 € CTPaTeridyHO BAXKIWBUM KPOKOM IS MIiAMPUEMCTB, IO
MPALIOIOTh Y Tally31 JOTICTUKU, Oy IIBHUIITBA Ta IPOMHUCIOBOCTI. Takuil miaxia cripuse
MIIBUIIEHHIO €(EeKTHUBHOCTI OTMepalliif, 3HWKEHHIO BUTPAT Ta MiHIMI3allli pU3HUKIB.
[Tomaneini gocmipkeHHS y I cdepl MawTh OyTH CHPSMOBaHI Ha pPO3pOOKY
aZanTUBHUX aJITOPUTMIB KEPYBaHHSI, 110 BPAXOBYIOTh 3MIHHI YMOBH €KCILTyaTallli Ta
3a0€e3Meuyl0Th MAKCUMaJIbHY €EKTUBHICTh pOOOTH MAHIIYJISITOPIB.
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YIK: 656.135:339.137.2:338.47(477)

OCOBJHUBOCTI PO3BUTKY BAHTAXKHUX ABTOMOBIJIBHUX
NEPEBE3EHb B YMOBAX KOHKYPEHIIII CEPE/] BITUU3HSIHUX
ABTOIIANNPUEMCTB
Jvomin O.A., Binowmuyskuit A.O.

Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Ykpainu

B cydacHux ymoBax MOBHOMAcCIITaOHOI POCIMCBKOI arpecii, yKpaiHChKi
aBTONEPEBIZHUKU 3a3HAIOTh CYTTEBUX MpOOJeM sKi OCOOJMBO 3aroCTpUIMCh Ha
YeTBEpTOMY poIll BiliHU. He BucTauae B mepiry 4epry BOJIIB, JIOTICTUYHI JIAHITIOTH
NOCTIHHO BUAO3MIHIOIOTBCS B 3aJICKHOCTI BIJ] 3aXOIUIEHHS pallMCTaMUd HOBHX
YKpaTHCHKUX TEPUTOPIH 1 OJOKYBaHHS BCIM IMBLII30BaHUM CBITOM pocii Ta Oenapyci
K 00'€KTIB JOCTAaBKH BaHTAXIB.

He puBnsunce Ha oO3HaueHI OOCTaBUHM, KOHKYpPEHLIS cepell YKpaiHChKHX
aBTOIIITPUEMCTB TPOJIOBXKYE 3pocTaTu. [ moyaTKy BH3HAYMMO caMe€ TOHATTS
«KOHKYPEHIIIS» Ta MPOAHATIIZYEMO TEPMIH «IIOITUT.

[TormuToM BBa)Ka€ThCs Taka EKOHOMIYHA KaTETOpis, 10 XapaKTEPU3y€e PUHKOBY
€KOHOMIKY JI€ HEI B1JoOpa)kaeThbCsl CyKYIMHa CYCIUIbHA MOTpeda y HaIXOJKEeHHI
PI3HMX TOBapiB 13 BpPaxXyBaHHAM NpPH I[bOMY IUIATOCIIPOMOXKHOCTI 3aMOBHHKA.
OauHUIE0 BUMIPIOBaHHS MOIMUTY € KUIBKICTh BIANOBIIHOIO TOBAapy SKy 3aMOBHUK
CIIPOMOXHUY MpUI0aTH BUKOPUCTOBYIOUU (DikCOBaHy a0o0 noroBipHy miHy. [IpocTime
KaKy4H II€ BapTiCHA OIlIHKA MOMUTY 200 JOOYTOK MOMHUTY 1 I[IHU.

Axio TepMiH TONMUT MEPEeMICTHUTH Ha cdepy Nieé HagaloThCsl TPAHCIOPTHI
MOCIYTH, TO O3HAYEHUN MOMUT BU3HAYAETHCS SIK OTpeda B TPAHCIIOPTHUX 3aco0ax.
30kpema, 31 3MIHOIO 00CSITIB MIEpeBE3EHb 3a MEBHUHN MEPi0J1, TOCTIKYETHCS JUHAMIKA
MOMUTY Ha aBTOTPAHCIIOPTHI IEPEBE3CHHS.

SO0 TOpIBHIOBAaTH 3 MEPIOJOM JO MOBHOMACIITAOHOTO POCIHCHKOTO
BTOPrHEHHs, TO y 2021 pomi oOcsar nepeBe3eHUX BaHTaXIB ckiaB 621,3 MJIH TOHH.
BanTaxo00ir y 2023 porii ckiaB 6m3bko 163,36 miipa ToHHO-KiToMeTpiB. e Ha 2%
MeHie Big 2022 poky Ta Ha 43,6% menme Big 2021 poky. He auBnsunch Ha Takuii
cnaj o0cAry 1 BaHTa)XK000ITy, KOHKYPEHIIIsl 3arOCTPIOEThCS Yepe3 HecTady poOoumx
PYK, 30KpemMa BOJIiB, MOCTIHHI MOBITPSHI TPUBOTH, OOMOapayBaHHS, PYWHYBaHHS
00’€KTIB KPUTHUYHOI 1HPPACTPYKTYpU Ta 3HUKEHHS PIBHA IUIATOCHPOMOXKHOCTI
3aMOBHHKIB.

[ToHATTS «KOHKYpPEHIIish» O3HAYa€e MPOLEC 3MaraHHs B IKOMY YYaCHUKU PUHKY
3MararThCsl MK COOO0 3a HAWBUTIIHIIII YMOBH BHPOOHUIITBA, MPOJAXKY Ta KYIBII
ToBapiB. Llel TUIT EKOHOMIYHUX BITHOCHH BCTAHOBIIIOETHCS, KOJIM BUPOOHUKH TOBAPY
JII0Th SIK HE3aJIeXKHI Ta CaMOCTINHHI Cy0'€KTH €KOHOMIYHOI CHUCTEeMH. Y TaKOMy X
CTaHOBHUIII Ma€ OyTH 1 MOKYTIEIb TOBapY.

KoHKkypeHI11is peryintoe eKOHOMIYHHM MiIHOM Ta CTa0lIbHICTb, 1110 MOKJIA/IEHO B
OCHOBY €KOHOMIYHHUX 3aKOHIB PUHKOBO1 EKOHOMIKH.

OCHOBHUMH  OCOOJIUBOCTSIMM ~ PO3BUTKY  BITUYM3HSHUX  BaHTAXKHUX
aBTOMOOIJTLHUX TIEPEBE3€Hb B YMOBaX BIHH €:
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1) 3a octanHi 3 poku BiAOyIOCsS 3HaYHE MAAIHHSI BUPOOHUIITBA B YCIX TaTy3sX
YKpaiHChKOi eKOHOMIKH. Lle mpu3Beno A0 Toro, 1o Ha pUHKY 3'sIBUIACS HaJJIUIIKOBA
MPOTO3UILS TOCTYT BAHTAXKHUX aBTONEPEBE3CHb.

2) BIACYTHICTh YKpaiHCbKHX BHPOOHHKIB BaHTaXI1BOK, BIIMOBA BiJl POCIHCHKHIX
1 OUTIOPYCHKHMX BaHTXXKHHUX aBTOMOOUIIB Ta BHCOKI I[iIHM Ha TPAHCHOPTHI 3aco0Ou
MPU3BEIH JI0 CUIIHHOI 3aJI€KHOCTI Bl IHO3EMHUX BUPOOHUKIB TPAHCTIOPTHHUX 3aCO0I1B,
10 YHEMOJKITUBIIIOE CBOEYACHE OHOBJICHHS aBTOAPKY.

3) mosiBa Ha PUHKY ABTOTPAHCIIOPTHUX IMOCIYT BEIMKOI KUIBKOCTI MPUBATHUX
aBTOTPAHCIIOPTHUX KOMIIAHIM Ta MiAIPUEMIIIB 3 HEBEIUKOIO KiJIbKICTIO TPAHCIIOPTHUX
3ac001B 3HU3MJIA KOHKYPEHTOCIIPOMOXKHICTh CEPEJIHIX Ta BEIMKUX aBTOTPAHCIIOPTHUX
KOMIIaHIi 3 KUIBKICTIO TPaHCMOPTHUX 3aco0iB mnoHan 100 oauHUIB, fAKI €
BUCOKOE(EKTUBHUMHU B YMOBaxX CTa0IbHUX MACOBHX IIEPEBE3CHb.

30KpemMa, TOCHIKYIOUN TIIIbHICTh aBTOTPAHCIIOPTHOTrO mianpueMcta «bBK-
Co¢1», MU BU3HAUNIIH, 1110 OCHOBHUMH MO0 MPOOJIEMaMH €:

- 3pOCTar0ye CTapiHHSA ABTOMOOLIBHOTO MapKy Yepe3 BUCOKI I[IHU Ha TPAHCIIOPTHI
3aco0u;
- HEOOX1THICTh TEPMIHOBOI 3aMIHHU B aBTONapKy aBToMo011iB MA3 1 KamA3, 1106

BUKJIIOUUTH OY[b 5IK1 BIIHOCUHU 3 POCIEIO 1 O17I0PYCCIO;

- BIJICYTHICTh BJIACHUX KOIIITIB, HEOOXIJHUX JIJI1 OHOBJICHHS OCHOBHHMX (DOHJIIB
yepe3 HU3bKY peHTa0eIbHICTh aBTOMOOITIbHUX MIEPEBE3ECHb.

BukopucTtanHs OpeHJOBaHOIO PyXOMOTO CKJIAaJTy € €KOHOMIYHO HEBUTIIHHUM,
OCKIJIbKM Maifke BeCh MPUOYTOK, OTPUMAHHUI 3a MEPioJ OPEHIU, BUTPAUYAETHCA Ha
BUILIATY JII3UHTOBUX TuIaTexiB. [licis 3akiHUeHHS] TEpMiHY Ji3UHTY (II'ATh POKIB), Y
pa3i BHUKYIy TPaHCIOPTHOTO 3aco0y, WOro mojajibllla eKCIUTyaTallisd CTae
HEpEeHTA0ENbHOIO Yepe3 HACTYMHI MPUYHHU:

- 3HaYHE 3POCTaHHs eKCIUTyaTalliifHUX BUTPAT;
- nosiBa OUIbII €(PEKTUBHUX HOBUX TPAHCIOPTHUX 3aCO01B;
- 3pOCTaHHS 11H Ha MaJTMBHO-MACTUJIbHI MaTepiaii, eJeKTPOSHEPTiio Ta 3anacHi

YaCTHHH.
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VJIK 514.18

AJTOPUTM MOJIEJTFOBAHHSI TIJI OGEPTAHHS B HAPUCHIM
TEOMETPII TA KOMII'FOTEPHIM I'PA®IIII
bioniuenko O.I.

Hayionanvnuii ynieepcumem xopabnedyoysanns imeni aomipana Makaposa
(m. Muxonais)

B cydacHOMYy CBIiTI, CBITI BUCOKMX TE€XHOJIOT1H Ta MIBUAKOIIMHHOTO PO3BUTKY
3’ABWJIOCSA 0arato KOMIT IOTEPHUX MPOTpaM, sIKi J03BOJIAIOTh aBTOMATU3YBaTH Pi3HI
BUPOOHUY1 MPOIECH, MPOBOJUTH MATEMATUYHI OOYMCIIECHHS, 3HAYHO CIPOIIYIOTh
MpOIIEC BUKOHAHHS KPECJICHHKIB, J03BOJISIIOTH (DOPMYBATH T€OMETPUYHI MOJEINI
00’exTiB ToOmIO. JIJiA CTBOpEHHS TakuUX Iporpam MOTpiOHa dyiTka (opmanizaiis
MPOIIECy BUPIIICHHS ITOCTaBJICHOI 3ajiayl, HAasBHICTh BIAMOBIAHUX AJITOPUTMIB IS
CTBOPEHHS KOMIT FOTEPHUX MTPOTPAM.

Bixe nekipka CTONITH ICHYE€ HayKa — HapUCHA TeoOMETpisl, SKa € OCHOBOIO
TEXHIYHOTO KpecieHHs. Bel nmpaBuiia BUKOHaHHA MOOYIOB Ta MEXaHI3MHU 1 COCOOU
pO3B’si3aHHS TpaiuHMX 3a7ad, MPOEKUIWHI METOAU 300paKeHHS TPHUBUMIPHUX
00’€KTIB Ha JABOBUMIpHIN IUIOMMHI Oyno cpopmoBano me 'acnapom Moxem y 18
CTOJIITTI Ta BCE Il aJITOPUTMH 3aJMIIAIOTHCA aKTyaIbHUMU 1 B Halll JHI. 3aBASKU
PO3BUTKY KOMIT'IOTEPHUX TEXHOJOTIH CTajJl0 MOXKJIMBUM OTPHUMYBATH PIIICHHS
[UISIXOM T€OMETPUYHOTO MOJICITIOBAHHS 00’ €KTIB, III0 CTBOPIOIOTHCS.

MeToro JaHOTO MOCHIPKEHHS € MPEACTaBICHHS aTOPUTMY MOJICIIOBAHHS T
oOepTaHHsI B HapHCHIM TeoMmeTpii Ta GopMyBaHHS OO0 ’€MHOr0o Tiia OOepTaHHS B
rpadiuniii cucremi AutoCAD.

OpHuM 13 BUIIB IOBEPXOHb, SIKUMU YTBOPIOIOTHCSI 00’ €KTH, 10 HAC OTOUYIOTh,
€ TIOBEpXHI OOepTaHHs, SKI YTBOPIOIOTHCS i 4yac oOepTaHHs JiHIT (mpsiMoi abo
KpHWBOi) HaBKOJIO MIPSIMO] JIiHI1, SIKa € BICCIO OOEpTaHHs 1 OJHOYACHO BICCIO YTBOPEHOL
noBepxHi [ 1]. Tomy anroputm popmyBaHHS MOBEpXHI OOEpPTaHHS 3aKJIaJCHUI B caMiii
Ha3Bl1 MOBEPXOHb Ta € TakuM. Koxkna Touka 4', B', C', D', E', ... TBipHO1 npu 00€pTaHH1
HaBKOJI0 Oci i (puc. 1) onmucye KoJio, IIEHTP SAKOTO HAJICKUTh OCl 00epTaHHS, a IJIOIIMHA
— mepreHauKyasipHa A0 Hei. CyKymHICTh KT OoOepTaHHS
BCIX TOUOK KPHBOI YTBOPIOIOTH MOBEPXHIO OOEpPTaHHS.

B HapucHiii reomeTpii MOBEPXHI 300paKylOThCs Y
BUJIl JBOX MPOEKIII Ha TOPU3OHTAIBHY 1 (PpOHTATBHY
TUTOIITUHY JJIS1 OHO3HAYHOTO YSIBIIEHHS (DOPMU TTOBEPXHI.

OcoOnuBICTIO TIOBEpPXOHL OOEpTaHHS € Te, IO
noBepxHs (OpMyeTbCs 13 CYHUIBHOTO Kapkacy, SIKAW
YTBOPIOETHCSI  CIMEHCTBOM  Kin-mapaneneit  (puc. 2,a).
Opnak po3misiHyTa moBepxHs oOepraHHs W Mae Takox
1HITY CIM'IO JIIHIN — cIM'I0 MepHiiaHiB (puc. 2,6).

Puc. 1. Tino oGepranus Bci HapoOku Ta 3HaHHS 3 HapUCHOI reomMerpii, BCl
3araJbHOTO BUIY anropuT™Mu (OpMyBaHHS NMOBEPXOHb Ta TBEPAUX T OYJI0
3aKJ1a/IeHO B OCHOBY aBTOMATHU30BaHOI'0 NMPOEKTYBAHHS.
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Tax, aHanmOT1YHUI BUIIE OMTMCAHOMY o i
QITOPUTM 3aKiajgeHo mnpu (opMyBaHHI A .
MOBEPXOHb  00epTaHHs y rpadiuamx ; 2 v, b Iy
cucremax. Jiss OTpUMaHHS 300paskeHHS 3 "
noBepxHi abo Tima 00epTaHHS CIIOYATKY KA
BUKOHYIOTh 300pa)K€HHSI KpUBOI JiHIT Ta Dgi 2
oci 00epTaHHs, a 1alli CUCTEMa PO3PaXOBYeE /

TpaekTopii 0OepTaHHS KOXKHOI TOYKHU
KPHBOI Ta Bi3yasi3ye pe3ynbTaT NoOyI0B Y
BUTJISI/II TIOBEPXH1 a00 Tia oOepTaHHs.
[ToTpiOHO BiA3HAYUTH, 11O TpadiyuHi
CUCTEMHU TepeadavaroTh MOOYIOBY SIK
MOBEPXHI, TaK 1 TBEPAOTUIbHOI MOJEl

6’exta [2, 3 F i oGem

reoMeTpuYHOro 00’exra [2, 3]. Puc. 2. Kapkac nosepxHi o6epTaHHs:
Ha pwuc.3. HaBemeHo maHelnb a — ciMeiicTBO mapaeeit; 6 —

IHCTPYMEHTIB JUIS (dbopMyBaHHS ciMeifCTBO MepHiaHiB.

PI3HOMAaHITHHX MOBEPXHEBUX MOJEINIEH, B
TOMY YHMCJI1 1 HTOBEPXOHb 00epTaHHs B rpadiuHiil cuctemi AutoCAD.

3ambikanne Cuelerne | A Conpaxerne  OBpesats ¥n .. Kpuesie [lpoeun.. Ananis

Cosasts Penakriposars =

Puc.3. ITanenb IHCTPYMEHTIB /7151 MOJIETIOBAaHHSI TOBEPXOHb

Komannu ¢opMyBaHHS TBEpAOTUILHUX MoOJeNe 310paHi y 1HINIA mHaHen
1HCTpYMEHTIB (puc.4).

Ace Il B B
[naeran  Teno

[
B Uwnangp

MNonureno  Kyprian Tena Tpanu kowyca e Bes duabtpa

® cicos =

MpumamTus Teno Noruueckue onepaym Pegaktuposariue Tena C M BeiBop

Puc.4. I1anens iHCTpYMEHTIB JUis (POPMYBaHHS TBEPAOTUIBHUX MoOJeNei

PosrisHeMo TpuKiag T€OMETPUYHOTO MOJCIIOBAaHHS Tima obOepraHHs. Jlns
1I6OTO (POPMYEMO TIOCKUM KOHTYP JAETalli BAKOPHUCTOBYIOUN KOMaHIH JTBOBHUMIPHOTO
MozentoBaHHs rpadiuHoi cuctemMu AutoCAD (puc. 5). Lleit 3aMKHEHUN KOHTYp Mae
obepTaTucs BIJTHOCHO FOPU30HTAIBLHOI OC1 JIsl CTBOPEHHS 00’ €MHOI MOJIel 00’ €KTa.
Komangoro REGION (o0nacth) CTBOPHOEMO IIIJIICHUM KOHTYp, 00 iHakiie Oyje
moOy/I0BaHO HE TBEPAOTUIbHY, a
MOBEPXHEBY MOJICIIb.

3acTocyBaBIIn KOMaHly
ISOLINES, 3MIHIOEMO  KUIBKICTb
130mHIA 10 24, 1O J03BOJIUTH
OTpUMATH OLTBII peanicTu4yHe
300paKeHHS IeTall.

Puc. 5. [linockuit KOHTYp

80



«ObyX08cvKi uumans»

I3 manenu TBepOTUIBLHUX MOJIeel BuOupaemo komanay REVOLVE (Bpamars),
BKa3yeMO 3MO/IEIbOBAHUN KOHTYP Ui 00€pPTaHHS Ta BiCh 00€PTaHHSI 1 TOTO[KYEMOCS
13 3aIIPOIIOHOBAHUM KyTOM oOepTaHHs KOHTYpY (360°). Ha puc. 6 mokazana oTpumana
00’emMHa Mozienb fieTani. HaouHuM miATBEepAKEHHSIM OTPUMAaHHS TPUBUMIPHOT MOJEi
JIeTa € aKCOHOMHTPUYHA MPOEKITisl, Moka3zaHa Ha puc. 7. L{ro mpoekiito modyaoBaHo
13 3aCTOCYBaHHSAM IIIBJICHHO-3aX1THOI aKCOHOMETpIi, 110 3HAXOAUTHCA HA TOJOBHIN

Puc. 6 Puc. 7

cTpiuti y Bkiaami Bupn /ImenoBani Bumm /HesOepexenuit/I13 axconomertpis Ta
po3dapOoBaHo.

TakuM 4YWMHOM, Ui aBTOMAaTU30BAHOTO MOJENIOBaHHS TIJI Ta IOBEPXOHb
obOepTanHs B rpadiyHUX CHCTEMaX BUKOPHUCTaHI BJIACTUBOCTI MOBEPXOHB Ta TUI, AKI
JOCIIKYBIUCh METOIaMH HapucHOI reomeTpii. CKIaieHO aNrOpuTMH 1 MporpaMu
MOJICITFOBAHHS TiJ1 Ta MOBEPXOHb 30KpeMa MOBEPXOHb 00epTanHs. Pe3ynbTaTu pobotu
QITOPUTMIB BI3yalli3yIOThCSl HA €KpaHi MOHITOpA. 3a paXyHOK MO>KJIMBOCTI IIBUIKOTO
OTpUMaHHsS pe3yibTaTiB MOJCIIOBAHHS Ta X HAOYHOTO TPEJCTABJICHHS HaIaHO
MOJIUBICTh TPOEKTAHTaM CKJIAAHUX CHCTEM 1 OO’€KTIB ILIAXOM T'€OMETPUYHOIO
MOJICJIIOBaHHSI BHOpaTH 13 MPOPOOJICHUX BapiaHTIB ONTUMAJbHE PIMICHHS 00
3aJJaHuX YMOB MTPOCKTYBaHHSI.

Jliteparypa

1. bignivenko O.I". OCHOBM HapUCHOI FEOMETPIi Ta MEPCHEKTUBHUX 300Pa’KEHb:
HaBuajgbHUM moOCIOHMK. PexomenmoBano Buenoto pamoro HYK sax HaBuanbHMiA
nocioruk (mpotokon Ne 02 Big 24.02.2017 p.)/ O.I'. bigniuenko, C.O. CnoboasH. —
Muxkomnais: HYK. 2017. — 320 c.

2. bopucenko B./l., O6’emue monemoBanus B AutoCAD [Tekcr]: HaBY. mocio.
/ B.J1. bopucenko, O.I'. bigaiuenko, I.B. Ycrenko. — Muxkomnais: @OII [lIseus B./.,
2014. — 224 c.: in. ISBN 978-617-7240-10-2.

3. bopucenko B.Jl. OcHoBU 00’ eMHUX 300pa)keHb Y CEpEIOBUILI MPOECKTYBaHHS
AutoCAD [Tekct]: HaBu. noci6. / B.JI. bopucenko, O.I". binniuenko, [{.B. KoTmsp. —
Muxonais: HYK, 2012. — 336 c.
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V]IK: 656

CTPATETIi BUBOPY )KUTTEBOI'O HUKJIY ABTOTPAHCIIOPTHOI'O
3ACOBY
Pazmanoe C.B., 3azypcokuit O.M.
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Yxpainu

[1i1 TOBHUM KUTTEBHUM LIMKIIOM BUPOOY pO3yMitOTh Yac (1 BIAMOBIAHI HOMY i),
IO TMPOXOJUTH BiJ TOCTAaHOBKM YITKOTO 3aBJaHHS CTBOPEHHS I[LOTO BHPOOY
(TpaHCTIOPTHOTO 3aCc00Y) A0 KO0 MOBHOTO (hi13UYHOT0 a60 MOPATHLHOTO 3HOITYBAHHS 1
yTHITI3AIi.

[ToBHUI )UTTEBUN LMK T3 MICTUTH TaKl €TAIIN:

- MAapKETHHTI 1 PO3pO0OKY TEXHIYHOTO 3aB/JIaHHS HAa HOBUI BUPIO;

- pO3pOOKY KOHCTPYKTOPCHKOT TOKYMEHTAITi1, BATOTOBJICHHS Ta BUIPOOYBaHHS
MaKETHOTI0 3pa3Ka 1 JOCBIYEHOI cepil (KOHCTPYKTOPChKA MiATOTOBKA BUPOOHUIITBA);

- pO3pOOKYy TEXHOJIOTIYHOI JOKyMEHTailii. BUrotoBineHHs, mnpudaHHs,
YCTaHOBKA 1 HAJArOJKEHHsSI HEOOXIJTHOTO YCTAaTKYBaHHS (TE€XHOJIOTIYHA MIArOTOBKA
BUPOOHUIITBA);

- BupoOHunTBO T3. Came Ha LbOMY eTali 171€i, BTUIEHI KOHCTPYKTOPOM Y
KpPECJICHHS, pealli3yloThCsl 3a CIIEHapieM 1 3a JIONMOMOTOK METOJIIB, BHU3HAYEHUX
TEXHOJIOTOM;

- 3BepHEHHS (CKJIaayBaHHS, IMIJTOTOBKAa O TIEPEBE3CHHA, JIOCTaBKa
CIIO’KMBAYEBI, 30€piraHHs 1 T. 1H.);

- eKCIuTyaTallilo (BUKOPUCTAHHS BHUPOOY BIAMOBIAHO JO IHCTPYKII TIO
eKCIUTyaTarlii, 00CIyroByBaHHS Ta PEMOHT);

- yrwm3auilo  (po30WpaHHsS, COPTYBaHHSA, MOBTOPHE BUKOPUCTaHHS 1
nepepoOka).

Takox ciig  3a3HAYMTH, OO B XOJl TapaHTIMHOrO OOCIYroBYBaHHS,
eKCIUTyaTallisi BU3HAYA€ThCS MOPSIKOM NEPIOJUYHOCTI TEXHIYHOTO OOCITYyrOByBaHHS 1
TIarHOCTUKH, 3aMIHM EKCIUTyaTalliHUX MaTepialiB Ta PO3XIJHUX YaCTUH. Takum
YUHOM, BHUKOHAHHS BHUMOI BHUpPOOHUKA aBTOMOOUISI JIO3BOJISIE MIATPUMYBAaTH
MaKCUMAaJIbHY €(DEKTUBHICTh POOOTH TPAHCIIOPTHOTO 3ac00y, a iX HEBIAMOBIAHICTD €
MPUYMHOIO BiJIMOBU BiJ] TapaHTii 00CIyroByBaHHA. Y TPOIIECI MICHS TapaHTIMHOTO
0oOCITyroByBaHHS BJIACHUK, SK TMPABUJIO, KEPYETHCA 3araiIbHUMHU PEKOMEHIAIliIMU
yTpUMaHHSIM a00 3aCTOCOBYE iX y pa3i mojomku. OMHAK, HAaBITh AKIIO PEKOMEHAIil
JTOTPUMYIOThCA, Tif 4yac neHoro mpoOiry, KKJ[ TpancmoptHOoro 3aco0y modwHae
3HIDKYBAaTHUCS, IO TIOB'S3aHO 31 3HOCOM 1 CTapiHHSAM BY3JIB, arperaTtiB Ta
aBTOMOOITLHHUX CHUCTEM. Y TOH K€ Yac CJIiJ] 3a3HAYMTH, [0 BUPOOHHKHA aBTOMOO1JIIB
MIPOXOJISITh YePe3 CKOPOUYCHHS KUTTEBOTO UKy OKPEMUX OJMHHMIIL 1 TPAHCIIOPTHUX
3aco0iB 3arajom, Jyisi TOro, o6 3ade3MmeuynT CTablIbHUNM MOMUT Ha MPOYKIIiO, a 3
1HIIOTO OOKY, CKOPOUEHHSI KUTTEBOTO LIMKIY aBTOMOO1JIA BiIOYBAETHCS 3a PaXyHOK
MPUCKOPEHUX 1HHOBAIM, $KI BIPOBAKYIOTHCSI B MacoBe BUPOOHMITBO. Ilicis
3aKIHYEHHS TEPMIHY €KCIUTyaTallii, KpiM caMuX 3HOIIEHUX aBTOMOOUTIIB y BIJIXOIU
HAJIXOJATh 3HATI MiJ YaC PEMOHTY JeTall 1 aBTOKOMIOHEHTH. /[0 HMX BIJIHOCATH
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aKyMyJIATOPH, €JIEMEHTH Ky30Ba, JeTalli JBUTYHA 1 TpaHCMICIi, BY3JM IMI1JBICKH,

aBTOMOKPHIIIKH, OaMIIepH, 1HII JeTall 3 IIacTMac 1 TyMHU.

Busenenuit 3 excrityarariii aBTOMOOLTb, 3aJUINICHUN B MOKHHYTOMY CTaHI €
KOHIICHTPOBAHUM J[KEPEJIOM 3a0pyIHECHHS TOBKIUIA. Y HHOMY 3QJIMIIAIOTHCS BCI Ti
Marepianu, o OyiaM BHKOPHUCTaHI il 4aCc MOTO0 BUTOTOBJICHHS: YOPHI 1 KOJHOPOBI
MeTaju, HaQTOMPOAYKTH, MAaCTHIIbHI Ta OXOJIO/DKYIOUl PIUHU, MUIACTUK 1 TEKCTUITb,
TYMOTEXHIYHI BUPOOH, CKJIO 1 Kepamika, KapTOH, JAepeBO Ta iH. Yci I maTepiaiu
MOKYTh 1 IOBUHHI CTaTH BTOPUHHUMU pECypcamMu Uil BUPOOHHIITBA HOBOI TOBAPHOI
MIPOAYKIIi.

Buxonsuu 3 BUIieckazaHoro, yTuiizaiis aBToMoO1IIB TIOBUHHA PO3BUBATHUCS Y
JIBOX HAIpsIMKax:

- BIJIHOBJICHHSI 1 TIOBTOPHE BHUKOPHUCTAHHS BY3JiB, arperatiB Ta IHIIUX
aBTOKOMIIOHEHTIB, 110 30eperiim CBiil pecypc;

- nepepoOKa BYy3JIIB 1 arperaris, 10 HE MiJJISATalOTh BIJHOBJICHHIO, Y BTOPHUHHI
MarepiagbHI PEeCypcH 3 METOI0 iX BUKOPHUCTaHHS TMPH BHUPOOHUIITBI HOBHUX
MaTepialiB (aBTOPEIUKIIIHT).

ToOTO, MO’KEMO BUAUIMTH JIBI OCHOBHI CTpaTerii BUOOPY KUTTEBOTO IHUKITY
TpaHCIOPTHOTO 3aco0y (puc. 1., 2).

Ilepiox raponTtiitHO1 [lepiox moctrapantiitHol

eKCILTyaTawii eKCILTyaTanii

Puc. 1. Ilepma ctpareris

Iepion Iepion Kamitansauit ITomanemra

PEMOHT EKCILTyaTamis

TapOHTIHHOL MIOCTrapaHTIHHOL
eKCIUTyaTartii eKCIDTyaTamii

Puc. 2. [Ipyra ctpareris

Bubip crtparerii 3ajeXuTh BiJ] CTaHy Ta PUHKOBOI BapTOCTI TPAHCHOPTHOTO
3aco0y, EKOHOMIYHOTO CTaHy MiANPUEMCTBA Ta 3araJIbHOTO CTaHy €KOHOMIKH KpaiHHU.

Jlirepatypa

1. 3arypcbkuit O.M. YmpaBiiHHS puU3MKaMH : HaBYaJbHUN mociOHuK. Kuis:
VYHiBepcuret «Ykpaina», 2016. 243.

2. Zagurskiy O., Savchenko L., Makhmudov I., Matsiuk V. Assessment of socio-
ecological efficiency of transport and logistics activity. Proceedings of
21st International Scientific Conference Engineering for Rural Development 25-
27.05.2022 Jelgava, LATVIA. 543-550.
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VK 331.45:504.05

JAEAKI OCOBJUBOCTI PO3CJIAYBAHHSA HEINIACHUX BUITAJIKIB
I YAC BOEHHOTI'O ITIEPIOAY
Mapuuwiuna €.
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Ykpainu

VY pa3i HacTaHHS HEIIACHUX BHUMAJKIB, SIKI 3aBIajdd IIKOAMW MpalliBHUKAM,
poboTOIaBeIh 3000B’sI3aHUI BXKUTH BCIX 3YCHJIb JIJISI OpraHi3allii Heylepe»KeHol Ta
MOBHOI TepeBIpkU 00CTaBUH Takux monaid. KokHuil BUMagok TpaBMaTusMy, IO
TpaIMBCs 3 MpalliBHUKAMU TI1]] YaC BUKOHAHHS TPYJOBUX O0OB’s3KiB, IOBUHEH OyTH
PO3CIiAyBaHMM KOMICI€0 mianpueMcTBa abo [epknparii Ykpainu, 3ajaexHo Bij Horo
HaCHJKIB. AJK€ MPUXOBYBaHHS poOOTONaBIeM (aKTy HEIIACHOTO BHUMIAAKY
1030aBJIsie MpalliBHUKA HOr0 KOHCTUTYIIMHOIO MpaBa Ha coIlliadbHUM 3aXucT [1].

Po3cnigyBaHHsT TpOBOJATH 3T1IHO BCTaHOBIEHOro B YkpaiHi “Ilopsaky
PO3CHiAYBaHHS Ta O0JIIKY HEIIACHUX BUIIAJKIB, NPO(ECIMHUX 3aXBOPIOBaHb Ta aBapiii
Ha BUpOOHUUTBI”, 3aTBepmkeHoro IlocranoBoro KM Vkpainm Ne59. V mepion
BOEHHOTO cTaHy B 11e¥ [opsoK nmepioAnYHO BHOCUIIUCH 3MIHU Ta IOMOBHEHHS [2].

HenacHi BUMaaku, mo craaucs 31 CiBpoOITHUKaMU Tij] 4ac poOOTH BHACTIAOK
BOEHHUX [ (OoMmOapayBaHb, PaKeTHHX Ta apTWIEPIHCHKUX OOCTPLIiB, MIHYBaHb
TOIIO), MIJIATal0Th CHEIlaIbHOMY PO3CIIIyBaHHIO HE3QJIEKHO BiJ] TSKKOCTI TPaBM.
ToOTo SIKIO HABITH CIIBPOOITHUK MiJBEPHYB HOTY, MOCHIIIAIOYN B YKPUTTS 1] Yac
paKkeTHOro OOCTpiTy, KOHTPOJL HaJ PO3CIiAyBaHHSIM Ha cebe Bi3bMe Jlepxkmpairi
VYkpainu. Po6oTogasers moBUHEH JOTPUMYBATHUCH iX BKa31BOK.

Po3cninyBaHHsl HEIIaCHWX BUIIAJKIB, IIO CTAJUCS y PaillOHI BOEHHHUX JiH 3a
0o0CTaBWH, 110 HE HaJEXKaTh JO BOEHHUX i, MPOBOMASTHCS, K 1 paHilie, KOMICIIMU
mianpueMcTBa uu Jlepkmpaili, 3aJIe)KHO BIJ HACHIAKIB HEIMIACHOTO BUMAJKY.
[ToBimoMIIeHHS PO HENTACHUI BUMAJA0K BHACIIIOK OOMOBUX 111 pOOOTOaBEIb MO1a€
MUCHbMOBO a00 EJNEeKTPOHHOK TOIITOK) HE IIi3HINIE HACTYMHOTO [JHS J0:
TEepUTOpIaIbHOro oprany Jlepxmpaiii; TeputopiansHoro oprany llenciiinoro dhonmy
VYkpainu; BIHCbKOBOI aaMiHICTpalii (BIMCbKOBO-IIMBLIBLHOI aAMIHICTpallli, MiCLIE€BOi
aZMIHICTpallll Y4 OpraHy MICLEBOI0 CaMOBPSAYBaHHS); MEPBUHHOI MPOQPCIIIKU, a Y
pa3i ii BiACYTHOCTI — YIOBHOBaXX€Hiil HallMaHMMM TNpariBHUKaMHU OcoOl 3 MHUTaHb
OXOpOHH Tpalll; OpraHy raay3eBoi Mpo(CIiIK1 BUILOTO PiBHSA, a y pa3i ii BIICYyTHOCTI
— y TepuTopiasibHe mpod0o0'eTHAHHS 3a MICIIEM HACTaHHS HemacHoro Bumaaky. [Ipu
TpaBMax, OTPUMAHHUX I1iJl YaC BOEHHUX Ji, aHAJI3 HASIBHOCTI B OPTaHi3Mi aJIKOTOJIIO,
HApPKOTUYHHUX PEUOBHH 1 CTYTICHS CI'SSHIHHS HE IPOBOIUTHCS.

Skmio pasxime Ui MOBIJIOMIICHHS MPO HEIIACHWH BHUMIAIOK JIO BiAIOBIIHHUX
YCTaHOB Ta OpraHizailiil HajaBaJii 2 TOJWHU, Terep 1€ MOTPIOHO 3pOOUTH MPOTATOM
no0u. Jlo octaHHIX 3MiH, Ha 3aCiJlaHHI KOMICii MaJii OyTH MPUCYTHIMH BCi ii YJIEHH.
Tenep 3acinaHHs BBaKA€TbCS AIMCHUM, SIKIIO HA HbOMY OyJia IPUCYTHsI OUIBIIICTh
YJICHIB KOMICIi, BKJIFOYarOuu royioBy. [IpuliHATTS pillleHb, CKIaAaHHs Ta I1AMUCaHHS
JIOKYMEHTIB TaKOX 31MCHIOETHCA MPUCYTHIMHM Ha 3acigaHHl wieHamu kowmicii. [Ipo
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NPUNHATI Ha 3aciJlaHHI PIIIEeHHS ToJioBa Kowmicli 3000B'sI3aHMM MOBIJOMHUTH THX
YJICHIB, SIK1 OyJU BIZICYTHI, 3 BUKOPUCTAHHSAM YyCIX JOCTYITHUX 3aC001B 3B'SI3KY.

[lignucanHs YneHaMH KOMICIT MPOTOKOJIB, aKTIB Ta 3aTBEPIKEHHS iX
poOoTOAaBIIEeM MOXKE 3A1MCHIOBATUCH 3a JIOTIOMOTOI0 E€JIEKTPOHHOTO MIAMHUCY.
3acimanHs KOMicii 1 3apa3 oTpiOHO MPOBOIUTH OdIIaiiH.

Po3ciinyBaHHs HEITACHUX BUMAAKIB, IO CIIPUYMHUAIHN TSDKKI HACHTIJIKH, Y TOMY
YHUCIi 3 MOXJIMBOIO 1HBAIIIHICTIO, MPOBOAMUTHCA KOMICIEIO MiANpUEMCTBA 0e€3
BIJIMOBIAHOTO MUCHMOBOTO JAOPYUYECHHs TepuTOopiaiabHOro oprany Jepxkmpari. Tepmin
pO3CIIIIyBaHHs TaKOXX MOXe OyTH OOIPYHTOBAHO IPOJOBKEHO O€3 MOTOJKEHHS 3
TEPUTOpPIAJIbBHUM oOpraHoM Jlepxkmpami. SIKmoO HEmAcHUH BUMNAAOK CTaBCi Ha
TEpUTOPIi, BITHECEHIH 10 pailoHIB MPOBEJACHH 00MOBUX ik, MOYKHA PO3CII1yBaHHSI
HE MOoro/pKyBatu 3 JlepKmpalil, a sIKIIO B 1HIIMX MICISX — HEOOX1THO MOTOAUTH.

[Ipotsirom TpbOX poOOYMX [IHIB TICIAS PO3CIITYyBaHHS, MPOBEICHOTO
Jepxrmparii, TiIpueEMCTBO Mae cpOopMyBaTH MaTepiain pO3CIiIyBaHHS Ta HAJICIATH
ix y: Jlepxmpaii Ta ii TepUTOpIaIbLHOMY OPraHy 3a MICUEM HACTAaHHS HEIIACHOIO
BUIAJIKY; TepuropiaibHoMy oprany llenciiinoro ¢onngy VYkpainm 3a wmicueM
peecTpallli miAnpueMCcTBa; oprany HaiioHaibHOT Ol y pa3i HEMACHOTO BUIAJIKY,
AKUA CHOPUYMHHMB TSDKKI a00 CMepTeNbHlI HACHIAKWA, CMEpPTh NpalliBHUKA,
NpOQCHUIKOBUI OpraH BHILOTO piBHSA ab0 TepuTopiajibHe 00'€qHAHHS MPOCIIOK;
IHIIMM TIATIPUEMCTBAM, SIK1 Opalid y4acTh y pO3CIiTyBaHHI.

[ToTepninomy, wieHam Horo cim'i ab0 YOBHOBaXEH1M HUM 0C001 HaJTa€ThCS aKT
3a ¢opmoro H-1. Sfkmo cdopMmyBath Ta HamicIaTh MaTepiaid CIEMiaIbHOTO
pPO3CIiIyBaHHS ISl pPOOOTOMABI HEMOXKIHMBO, I OOOB'SI30K TMOKJIAAal0Th Ha
TepuTOpianbHui opraH Jlepxkmnpaili, SKuii CTBOPUB KOMICIIO.

VY curyaiiii, KOJIU CTBOPUTU KOMICIIO Ta MTPOBECTH PO3CIITyBaHHS HEMOXKIUBO
gepe3 3arpo3y JKUTTIO Ta 3J0pPOB'I0 WIEHIB KOMICii, - TO poOOTOJaBeIb Ta
TEPUTOpIATLHUN OpraH, HACKUIBKK II€ MOKJIMBO, 30MpalOTh Ta CUCTEMATU3YIOTh
iH(pOopMaIi0 PO HEMIACHUI BHMAAOK, 00 pO3CHiAyBaTH WOTO MICHS NPUIUHEHHS
BOEHHUX [IIi YU PEXKUMY HAJI3BHUYAWHOIO CTaHy. SKIIO Mig 4Yac MNPOBEICHHS
PO3CIiTyBaHHS, K€ BXKE PO3IMOYATIOCh, BUHUKAE 3arpo3a XKHUTTIO Ta 3I0POB'I0 UIICHIB
KOMICIi, TO BOHO MOX€ OyTH IpU3yNMHEHO Haka3oM poboroaasus, Jdepxmpari ado ii
TEPUTOPIATLHOTO OpPraHy Ta MPOJOBXKEHO MICIS MPUIMHEHHS BIWCHKOBUX 1A 4H
pexXUMy HaJ3BUYaitHOro crany. ToOTo Tenep po3ciilyBaTy HEIIaCH1 BUMIAJKA MOXKHA
JIOBIIIE, B OKPEMUX BHUITAJKAX - IO 3aKiHYCHHS BOCHHUX Mii.

Jliteparypa

1. XmenpoBchkuit B.C., Mapuummna €.1., bineko T.O. Ta iH. OXopoHa mpairi.
LenTtp yuboBoi miteparypu. 2021. 594 c.

2. Tlopsimok po3ciimyBaHHs Ta OOJIKY HEIIACHUX BHUIAJKIB, MPOQECcCiiHUX
3aXBOPIOBaHb Ta aBapii HAa BUPOOHUIITBI. 3aTBEp/HKEHO MOCTaHOBOIO KabOiHeTy
MinictpiB Ykpainu Bix 17 kBitHs 2019 p. Ne 337 13 3minamu Ne 1 Big 05.01.2021; Ne
1350 Big 02.12.2022; Ne 59 Bix 20.01.2023; Ne 97 Big 04.02.2023:; Ne 599 Bin
24.05.2024; Ne 1542 Bin 27.12.2024.
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VJIK 004.925.8

TOYHE - HU®POBE - PO3YMHE 3EMJIEPOBCTBO: Y HOMY PI3HULIA?
Pebenxo B.1.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu

TexHomnorii cTanuM BaXKIMBOIO YaCTUHOIO OI3HECY Il KOXKHOTO (epmepa,
MPOJIaBIsl CLILCHKOTOCTIONAPCHKOT MPOJYKIII Ta arpoHoma. 3pOCTaroyuil piBeHb
BIIPOBAHKEHHS TEXHOJIOT1H Y CLIIbChKOMY TOCTIOAAPCTBI HIKOTO HE MOBUHEH JIUBYBATH.
CisibecbKe TOCTOAapCTBO BIAPIZHAETHCS BUCOKOIO 3€Mle- 1 TPYIOMICTKICTIO. Depmepu
BUKOPUCTOBYIOTH TEXHOJOTIi JIsi MIiABUIICHHS €(QEKTUBHOCTI Ta YNPaBIIHHA
Butpatamu. EBomromis 1UpoBUX TEXHOJNOTIH 1 MOJEpHI3alis ClLIbCHKOrO
rOCIo/IapCTBa COPUYMHWIN TIOSBY HOBUX KOHIEMIIA 1 TepmiHiB. Lli Tepminu
BKJIFOYAIOTh TOYHE 3eMJIEpOOCTBO abo depmepcTBo, mHU(PpoBe 3eMICPOOCTBO Ta
po3ymHe 3emuiiepoOcTBO. Ili TepMiHM 9acTO BUKOPHCTOBYIOTHCS SK CHHOHIMH, aje
MarOTh TOHKY Pi3HHITIO B 3HAYEHHI.

Toune 3emJ1epoOcTBO

Haiinpocrimmii cnocid 3po3yMITH TOYHE 3eMJIepOOCTBO — L€ JAyMaTd Ipo
HBOTO SK TIPO BCE, MO0 pOOUTH NPAKTUKY 3emiIepoOCTBa OUIBII TOYHOIO,
ONTHMI30BaHOI0O Ta KOHTPOJBOBAHOIO, KOJIM WAETbCS TPO  BUPOIILYyBaHHS
CUIBCHKOTOCTIONIAPCHKUX KYJIBTYP 1 pO3BeACHHS Xya00u. BakmmBUM KOMIOHEHTOM
I[OTO € BUKOPUCTaHHS 1HPOPMAIIMHUX TEXHOJIOT1H 1 MUPOKOTO CIEKTPY €IEMEHTIB,

TaKUX fK:
- aBTOMAaTH30BaHEe 00JaIHAHHS Ta MPOrpaMHe 3a0e3MeYeHHs,

- aBTOHOMHI TPAHCIIOPTHI 3ac00H,

- JIPOHH,

- GPS naBeneHus,

- pOOOTOTEXHIKA,

- TaTYNKH,

- B1/101p 1po06 IpyHTY, 1

- TeJIeMaTHKa.

KputnunuM MomMeHTOM TyT € onrtuMizauis. Hampuknaa, 3amicts TOro, o0
BHOCUTH pIBHY KUIbKICTh JOOpHUB Ha TOJie, TOYHE 3eMIIEpOOCTBO Iependavae
BHUMIPIOBAHHS KOJIMBaHb IPYHTY B MeXax IOJIA Ta BIAMOBIAHY aJalTaIlilo CTpaTerii
BHeCeHHs 100puB. Lle mpu3BoaAUTh 10 onTUMI3allli BUKOPUCTAHHS J00pUB, €eKOHOMIT
BUTpAT 1 3MEHILEHHS BIUIMBY Ha HABKOJIUIIHE CEPEIOBUIIIE.
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TouHne 3eMiepoOCTBO CHOYATKY 3apOAMIIOCS pa3oM 13 3anpoBajkeHHsAIM GPS-
HaBiramii a7s TpakTopiB Ha modatky 1990-X pokiB. IXHBOIO MeToI0 3 wi€ro
TEXHOJIOTIEI0 OyJIO aBTOMATU3YBAaTH KEpPYBAaHHS, 3MEHIIUTH KUTBKICTh MOMMJIOK 1
MiABUIINTH BPOXKAMHICTh, HE BUTpayaroun HaciHHA. [IpuitHsarra mux BkasziBok GPS
HACTUIbKH TOIIMpEHe, M0 I, WMOBIPHO, HAWOLIBII YacTO BHKOPHUCTOBYBAHUU
MPUKIIA] TOYHOTO 3eMJIEPOOCTBA CHOTOIHI.

Xoua NPUHIMIHA TOYHOTO 3eMJIEPOOCTBA ICHYIOTh YK€ OLbIIIe IBAIISTH I ATU
POKIB, JHIIIE 32 OCTaHHE NECATWIITTA BOHU CTalu OCHOBHUMH. lle moB’s3aHo 3
TE€XHOJOTIYHUM MPOrpecoM 1 BIPOBAKEHHSAM 1HIIMX, IMIUPIIUX TEXHOJOTIH.
3acTocyBaHHA MOOUIBHUX HPHUCTPOIB, JOCTYN 10 BHCOKOIIBHJKICHOrO IHTEpHETY,
HEJO0POruil 1 HaAIHUNA CYNyTHUKOBUMN 3B’ SI30K — U1 O3ULIIOHYBAHHS Ta OTPUMAaHHS
300pakeHb — 1 CUIBCHKOTOCIOIapChKe 00 IHAHHS, ONTUMI30BaHE BUPOOHUKOM ISt
TOYHOTO 3€MJIEPOOCTBA, € JKUTTEBO BaXJIMBUMM TEXHOJIOTISIMH, 110 XapaKTEPU3YIOTh
TEHCHIIII0 TOYHOTO 3eMJIepOOCTBA.

Hudgpose 3emiiepodcTBO

CyTtb nudpoBoro gpepmepcTBa noJiArae y CTBOpEHH1 HIHHOCTI 3 AaHuXx. Lludpose
3eMJIEpOOCTBO O3HA4Ya€ BUMTH 3a paMKH HAsBHOCTI Ta JOCTYIHOCTI JIaHMX, 1100
pPO3pOOUTH J1€BUN IHTENIEKT 1 CYTTEBY NOAATKOBY LIHHICTh Takux AaHux. Lludpose
CIIbCbKE TOCIOJApPCTBO 00 ’€qHYE OOWABI KOHIIEMIi — TOYHOTO Ta PO3YMHOTO
3emiIepo0CTBa.

s pepmepiB nudpoBe CUIbChKE TOCHOAAPCTBO JA€ MOXKIUBICTH 30UTBIIUTH
BUPOOHMIITBO Ha (pepmi, 3a0IIATUTH BUTpPATH B JOBTOCTPOKOBIM MEPCIIEKTUBI Ta
YCYHYTH pu3uKd. barato XTo BBa)kae mu@poBe CIHChKE TOCIOAAPCTBO MalOYyTHIM
CLIIBCHKOTOCTIONAPCHKOT ray3i.

Y 7 BN

Po3zymHue 3emiiepo0cTBO

[To cyTi, «po3yMHE 3emMyIepOOCTBO» - II€ 3aCTOCYBaHHS 1H(OpMAIITHUX
TEXHOJIOT1M 1 TEXHOJIOT1N JMaHMX JJIsl ONTHUMI3aIll CKIAJHUX CUCTEM 3eMJIepoOCTBa.
OcHoBHa yBara NPUIUISIETbCA JOCTYNY A0 JaHUX 1 TOMY, K (epMepu MOXYTh
PO3yMHO BHUKOPHCTOBYBaTH 3i0paHy iH(opMmarniro. MeTta monsrae B TOMy, 100
MIIBUIIUTH SKICTh 1 KUIBKICTh MPOMYKINi, ONTUMI3yIOUH BUPOOHUIITBO JIOJCHKOI
mparii. AGo, IPOCTIIe KaXy4du, BUPOOJIATH OUIbIIE TKi 3 MEHIIIMMH 1HBECTUIIISIMU Ta
TI€I0 K KUTBKICTIO 3€MJTI.

TexHounorii, skl BAKOPUCTOBYIOTHCS B pO3yMHOMY (hepMEpPCTBI, BapiIOIOTHCS Bl
[nTepuety peueii 1 podotoTexHiku 10 ApoHiB 1 1. 3a qonmomororo Mux IHCTPYMEHTIB
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dbepMepr MOKYTh KOHTPOJIOBATH CTaH TOJIs, HE BUXOAsiuM HA moje. e mae im 3mory
NpUMAaTH PIlIEHHS MO0 BCi€i (hepMH, ApTii YU HABITH OKPEMOTO 3aBOJLY.

PosymHe 3emiiepoOCTBO — 11€ HE TUTBKH JJI BEITUKHUX ClIIBCHKOTOCIIOAAPCHKUX
Kopropatiif. BiH TakoX Moke CTUMYJIOBAaTH ciMeiiHi ¢epmu, opraniudi pepmu Ta
1HIITT MEHIII TiAnpreMcTBa. Bech mporec po3yMHOTO 3emMiIepoOCTBa YIPaBISETHCS
MPOTPaMHUM 3a0€3MEUCHHSIM 1 KOHTPOJIOETHCS JaTUYMKAMH, IO 3HUXKYE 3aralibHi
I[IHU, MABUIIYE 3arajbHy BPOKANWHICTh, MIJBUIIYE SKICTh TOCTYITHOCTI Ta, 3PEIITOO,
KJIIEHTCHKUM JOCBiZ. ABTOMATH3aIlls JO3BOJWIIA 3pOOUTH TraHTChK1 KPOKH BIEPEa Y
e(hEeKTUBHOCTI BUPOOHUIITBA, MMOKPAIICHH] SKOCT1 Ta CTAJIOCTI.

BuxkopucTaHHS JAHMX TOYHOI0 3eMJIepOOCTBA y Balliil JislJIbHOCTI

HecatumitrsaMu  GepMepyd BUKOPUCTOBYBAJIM TEPEIOBI 1HCTPYMEHTH, SKi
JoroMaraiy iM 30upaT Ta aHaII3yBaTH CUILCHKOTOCIIOAAPCHKI JIaHi JJIs TT1IBUIIICHHS
BpOXKaitHOCTI. BMICT IpyHTY, BOJOTICTh, TEHJIEHIII MOKMBHUX PEYOBUH 1 MOTOJHI
CUCTEMU Ha Oy/b-SKOMY KBaJipaTHOMY (yTi 3eMJil — I JIMIIE JIeSKl 3 TOUOK JaHUX,
IoCcTynmHUX (hepMepam 13 cydaCHUMU TeXHOJIOTisIMU. KpiM TOT0, HOBOIO «HOPMOIOY» €
30lp AaHMX MpO 3€MJII0 Ta BpOXKal Ta IHTErpauis LUX JaHUX Yy MpPOrpaMHe
3a0e3MeUeHHs, SIKE BHKOPHUCTOBYETHCS B MApPKETHHTY, TMPOTHO3YBaHHI Ta
BUPOOHMIITBI.

InTepner peueii (a6o [0T) BUSBISE€THCS MEPCIEKTUBHUM JJISI peajizallii HOBUX
piBHIB MaHMX 1 KOHTpOdt0. OUiKyeThcs, MmO Ie Oyae MOTYKHUU ,Z[BI/IFyH, KU
MIEPETBOPUTH CiIBChKE TOCIIOJAPCTBO Ta 1KY B IHHOBAIIMHI MepexXi IOB’sI3aHUX
00’exTiB. € TBepe nepekoHanHs, 1mo [oT crane cnpaBxkHIM KapIMHATEHUM (PaKTOPOM
y CLUTBCHKOMY T'OCIIOJIAPCTBI Ta 3arajJbHOMY Xap4OBOMY JIAHITI031, 110 P13KO MM ABUIIHUTH
MPOTYKTUBHICT 1 CTAJIICTh.

Ane mo6 3acTocyBaTd BCl Il JaHl Ta B3SATH Y4acTh Y Iiil TpaHchopmariii,
dbepMmep MOBUHEH 30upaTH, TepeaaBaTH, 30epiraTu, OTPUMYBATH Ta aHAII3YBaTH Ii
nani. ®epMep NMOBUHEH YBINTH BCEPENMHY Ta BUMEPEAWTH CBOI IUKIM TPUNHHSATTS
pimens. Lle o3Hadae, mo iM moTpiOHa akTyanpHa iH(OpMAITiS Ta YSIBICHHS.

B cBiTi icHye OaraTo KOMMaHiil Ta IHCTPYMEHTIB, Kl HAJAIOTh 1[I0 CBOEYACHY
iH(dopMalio BUPOOHUKY, KOJM BOHA iM MOTpiOHA, y pexumi peanbHOro uacy. L1
KOMILJIEKCHI HA0OPH MepPeBIpEHUX, CHEIlaIbHO PO3POOICHUX JAaHUX MPO HABKOJIUIIIHE
CepelloBHUILE, MOJIeNIEH 1 IHCTPYMEHTIB B3K€ ChOTOJIH1 3a0€3MeUyI0Th J11€B1 pe3yJIbTaTh
1 JTIO3BOJISIOTH BUPOOHMKAM ONTUMI3yBaTU MPUUHATTS PIillIeHb, CTBOPIOBATH Kpallli
OPOJYKTH, 30UIbLIYBATH JOXOAM Ta BIIEBHEHO KEpPyBaTH pHU3MKAMHU, HaJlal0ud
€KOJIOT14H1 AaHi Ta IpoOJIEMU PUHKY.
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YK 331.45:504.05

OHIHEHHSA HEBE3IIEK TA PUBUKIB BUPOBHUYOI'O TPABMATU3MY
HA NIIITPUEMCTBI
Xmenvoecovkuii B.C., Mapuuwuna €.1.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Ha Bcix ykpaiHChKMX MiANPUEMCTBAX BIAMOBIAHO 10 3akoHy Ykpainu «lIpo
OXOpOHY Mpaili» poOOTO/IaBellb BIPOBAIKYE CUCTEMY YIPaBIIHHS OXOPOHOIO IMpalli
(CYOII). 3 npuBomy po3pobneHHsi Ta BrpoBampkeHHs CYOII naBiui BUXOAMIA
peKoMeHaIli JAep)KaBHUX HArJIAJIOBUX OpPraHiB 3a OXOpPOHOIO Tpalll. MiXkHapoHi
oprasizailii TakoX NpUILTWIH yBary nutanHsM ctBopennst CYOII Ha mignpuemMcTBax.

HeoOxiguicTh ineHTHdIKaIiT HeOe3MeK Ta OIIHKA MPOo(eciiHuX PUBHKIB IS
MpaIiBHUKIB MIAIPUEMCTB € OJHIEI0 3 HAWBXKIMBIMMX BUMOr cragmapty I[SO
45001:2018 «Cuctemn MEHEIKMEHTY OXOPOHH 3/10pOB'sl Ta Oe3neku npaui. Bumoru
Ta peKoMeHJaIlli 100 3acTocyBaHHs» [1]. Bumoru momo omiHku mnpodeciiHux
PHU3UKIB TaKOX MICTAThCA: y AupekTuBl €Bpornericbkoro Corosy (€C) 89/391/€EC; B
IHAUBIAyalbHUX JupektuBax €C mnpo Oe3meky mnpaml Ha poOOYMX MICISIX
(89/654/€EC, 89/655/€EC, 89/656/€EC, 90/269/€EC, 90/270/€EC, 1999/92 €C) ta
PO 3aXWUCT MpAaliBHUKIB B XIMIYHMX Ta (i13uuHuX vuHHUKIB 2000/54/€C,
2002/44/€C, 2003/10 €C, 2004/40 €C, 2004/37 €C) [2].

Y YMHHUX HOPMATUBHO-TIPABOBUX aKTaX 3 OXOPOHU Mpalli, MOKEKHOI OE3MeKH,
€JIEKTPOOC3IEeKH, CaHITAPHOI TITlE€HU, €KOJIOTIUYHOI Oe3MEeKH, HEeMa€e MPSIMHUX BKa31BOK
1110/10 00OB'SI3KOBOTO MPOBEJCHHS OIHKH MpOodeCciifHNX PU3HKIB. € JHIlIEe BUMOTA
3akony VYxkpainu «lIpo oxopony mpaii» Npo O3HAMOMIIEHHS TMPAIiBHUKIB 31
IIKIJTMBUMHU Ta Hebe3neuHumu ymoBamu mipaiii. Cranmapt [SO 45001:2018 Bumarae
BKa3aTHU B THCTPYKIIIT 3 OXOPOHM TIpalll XapaKTePUCTUKY OCHOBHUX HEOE3MeyHUX Ta
IIKIJJIMBUX BUPOOHMUYUX (PaKTOpiB Uil AaHOi mpodecii, 0cOOIMBOCTI iX BIUIMBY Ha
npaiiBHuka. Hapasi orinka npodeciiiHux pu3ukiB s Oe3MeKu mpail Ha poOoUYnx
MICISIX TOKH W0 € JOOpOBUIBHOKO Ta CTOCYETHCS OUIBIIOK MIpPOK THX, XTO
BrpoBakye CYOII BignosigHo 10 Bumor cranaapty [SO 45001:2018.

Jlnst Toro mo0 npoBOAWTH 11eHTU(]IKaLII0 HEOEe3MeK Ta OLIHKY MpogeciiHuX
pHU3HKIB, Tpeba 0OOB'I3KOBO HABYUTH IMEPCOHAJ, KW BUKOHYBaTUME TaKy poOOTY.
JUIst OLIHKM PU3HMKIB HEOOXIJTHO CTBOPUTH poOOYl Tpynu Ta BUOpATH KEpiBHUKA.
3aranbHe KepiBHUIITBO 3 i7eHTHdIKaIl HeOe3MeK Ta OIIHKH PU3UKIB Y CTPYKTYPHHUX
IIPO3/iIax 31HCHIOIOTH 1X KePIBHUKH.

Jlnst opranizariii mporiecy TpoBeAeHHsS ineHTU(dIKalli HeOe3MeK Ta OIIHKU
PUBHKIB y CTPYKTYPHUX MIIPO3A1IaX KEPIBHUK CIY>KOU OXOPOHU Tpalli TOTYyE HaKas,
SKUM: BU3HAYAETHCS KOHKPETHHUM CKJIaJ poOOUYMX Tpyn Ta oco0a, BIAMOBiIaibHA 3a
MPOBEICHHS 1eHTH(IKAIT HEOE3MEeK Ta OI[IHKA PU3HKIB Y KOXKHOMY CTPYKTYPHOMY
M1IPO3/I1J11; BCTAHOBJIIOIOTHCS CTPOKH MPOBEICHHS 17eHTU(DiKalliT HeOe3MeK Ta OI[IHK!
pHU3HKIB, opopMIleHHs pe3ysbTaTiB. KepiBHUK 1 ujieHd poOOYuX rpyn MOBHHHI MAaTH
JIOCTaTHI 3HAHHS MPO OIIHIOBaHI poOodl mpolecH, pododi Mici, npodecii; mpo
BUMOTH HOPMAaTHBHO-NPABOBUX akTiB 3 oxopoHu mnpami (HITAOII); npo Bimomi
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HeOe3MEeKH Ta PU3UKU B OLIHIOBaHIN cepl MisITbHOCTI; PO 1HIMAECHTH, [0 CTAINCS
paHiiie abo MOTJIHM CTATUCS; PO METOAM OI[IHKU PU3HKY.

He icHye equHOTO CTOCOOY BUMIPIOBaHHS PU3HUKY 200 HOT0 OIiHKH. J[J151 OIliHKK
npodeciiHuX PHU3MKIB HailyacTillle BHKOPUCTOBYIOTHCA OMHUTYBaJbHI JIUCTH Ta iX
aHami3; Metoja '"mo - AKImO"; aHadi3 BIIOMHX IHIMACHTIB Ta IX HACHIAKIB, METOJ
onutyBaHHs ekcrneptTiB (merox "Jlembdi"); KapTyBaHHS HEOE3MEYHHUX 30H.
InenTudikaiis HeGe3nek (pU3UKIB) 3 MOJAIBIIO OIIHKOIO TSYKKOCTI Ta KMOBIPHOCTI
HACJIIIKIB JJO3BOJISI€ BU3HAUUTHU CTYIIHb PU3MKY JJI1 KOHKpETHOI HeOe3neku. KoxHy
HeOe3neKy Ta 11 HacllJK{W OLIHIOITh 1 YCYBalOTh PHU3HK, a00 3HIXKYIOTh 0
OPUUHATHOTO PIBHS BIAMOBIAHUMHU 3aXMCHUMU 3axojamiu [3].

[TocnigoBHICTh AiM poOOYOi TpymnH MPHU OIIHII PU3UKIB BKJIIOYAE: BUBUYCHHS
HeOe3MeK, SKi MOXYTh BUHUKHYTH TIPH BCIX peXUMax poOOTH (HOpMalIbHUM,
aBapiiHU{, PEMOHT, OOCIYroBYBaHHs); BBEACHHS 1H(QOpMalii Ipo 11eHTU(]PIKOBaHI
HeOe3neyHl curyauli y BianoBiaHy rpady "KapTtku o0mmiky HeOe3nek Ta OLIHKU
pU3MKY'; aHaji3 1 OLIIHKA PU3UKIB Ta 3aHECeHHs AaHuX 10 "Peectpy HebOe3mek Ta
pU3UKIB"; pO3pOOKY 3aX0/IiB IIOJI0 YIIPABIIHHSI PU3UKAMHU.

Pu3uk € pyHKII€I0 TSHKKOCTI MOXKIMBOTO HACHIIKYy HEOE3MEKH Ta HMOBIPHOCTI
BUHHMKHEHHs1 HeOe3neku. JlJi1 OLIHKM PU3HKIB MOXKE 3aCTOCOBYBATUCH KJIACHUYHMIMA
METO/1, 3a SIKUM PU3UK pO3pPaXxOBYETHCS 3a Takoro ¢popmynoro R =P - S, ne R — pusuk,
O0an; P - WMOBIpHICTP BUHMKHCHHS HeOe3mekw, Oair; S — cepHOo3HICTh HACHIJIKIB
Hebe3meku, 6ai [4].

SIKIIO pU3HMK OIIHEHHWH SIK He3HAYHUM, TO CIEIIalibHI 3aX0/IM BIPOBAIKYBaTH
HE MOTPiOHO, JOKYMEHTYBAaTH HEOE3MeKu Ta PU3HKU HEeoOOB'si3koBo. [Ipu Mamomy
PU3HKY CICHiabHI 3aXO0Ju IS 3MEHIICHHS PU3MKY TaKOXX HE TMOTpiOHI, aie
PEKOMEHTYEThCS OLIIHUTH, SIKI 3aX0Jd MOXKHa Oys0 O peanizyBaTd 3 MiHIMAIbHUMU
BUTpaTaMu. PU3UK Bce K Taku HEOOXIJTHO KOHTPOJIIOBATHU. SIKIIO pU3UK OLIHEHUH SIK
OPUMHATHUNA, TO Oa)XKaHO BMIPOBAJAWTH 3aXOJW 3MEHIIEHHS pHU3MKY, ale IiX
HEOOOB'SI3KOBO peaji3oByBaTU HEraHO. 3aXOAd MO>KHA MPOBOJUTH MPOTIroM 1-2
MICSIIIB MICJISl OL[IHKYU PU3BHUKY.

[Tpu 3HAUHOMY PU3UKY POOOTY HE MOKHA MTPOJOBKYBATH, IOKU HE Oy/1e BIKUTO
3aXO0/1B JIJIsl SMEHILIEHHS a00 YCYHEHHS pU3HKY. SIKI110 poOOTY HEMOKIIMBO IEPEPBATH,
TO 3aX0JI1 HEOOX1JTHO MPOBECTH Y KOPOTKUN TEPMIH.

Ao pu3MK OIlIHEHWH SIK HEMPUWHATHUNA (HETPUITYCTUMHUN), TO POOOTY
MPOBOAMTU HE MOXKHA. 3MEHILEHHSI PU3UKY € 000B'si3koBUM. [loBUHHI OyTH 3ajisH1
TaKi MpoLEIypU: YCYHEHHS HEOE3MeKH, SIKIIO L€ MOKIIMBO; SIKIIIO HE MOXKHA YCYHYTH
imeHTrdiKoBaHy HeOE3MeKy, TO CHiJ BXHUTH HEOOXITHUX 3aXOJiB JJIS 3HUIKEHHS
PUBHMKY JI0 TPUUHATHOTO piBHA. Taki 3aX0gu BKIIOYAIOTh 3MIHY KOHCTPYKIIii
oOnmagHaHHS, 3MIHY TEXHOJOTIYHUX TMPOIECIB, BUKOPUCTAHHS OTOPOX JJIA
oOnagHaHHs; 1H(GOPMYBaHHS MPALiBHUKIB PO 3JIMILIKOBI pU3UKHU. 3aM001kKH1 3aX0/11
BKJIIOYAIOTh 1HQOPMYBaHHS, HaBUaHHS, BUKOPHCTAHHS IMOMNEPEIKYBaTbHUX 3HAKIB,
3ac001B KOJIEKTUBHOTO Ta 1HJIMBIIyaIbHOTO 3aXUCTY TOLIO. SIKIIO OI[IHKA pU3UKY BCE
l€ BKa3ye, IO 3AJIMIIKOBUN PHU3MK € HENPUIyCTUMHMM, MEPCOHAN 10 pPoOOTH
JOIyCKaTH HE MOXKHA.
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YAK 631.15:658.27
IHHOKA3HUKU SAKOCTI ITPU IEPEBE3EHHI ITACA’KUPIB
I'POMAJCBKUM TPAHCIIOPTOM
bonoapes C.1., Poycowmenko 1. B.
Hayionanvruii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

BinomMo, 110 MOHATTSIMH BapiaTUBHOTO XApPAKTEPy Yy CYYACHIN JOCIITHULBKIN
Tpajullli € «TPaHCIIOPTHA MOBEIIHKA» Ta «MOOUIBHICTB». Y HAIIUX IOCTIIKEHHIX
BU3HAUYCHO KOHIIENTYaJbHI Ta METOJOJIOTIYHI BIJIMIHHOCTI MIX ITUMU TOHSATTSIMHU.
IcHye pAB1 1HTepmperalii: YHOPaBIIHCBKMI Ta TEOPETUKO-IPAKTUYHHUI TMOTIK.
VYrpaBiaiHCBKHI - 116 MOOLIBHICTh, TEOPETUKO-NPAKTUYHUN - pyxiuBIcTh. Came
MOHSTTSl «TPAHCIIOPTHA TIOBEMIHKA» IHTETPyE pe3yJabTaTH KUIBKICHUX Ta SKICHUX
METOMIB JOCTIPKCHHS SIK JIAHIJIOT B3a€EMOJIIOYMX AaKTIB MDK TMacaXupamu W
TpaHCTIOPTHOIO 1H(DpacTpykTyporo. CHokuBYa IMIHHICTH TPAHCMOPTHUX TOCIYT €
OCHOBHHM (DaKTOpPOM BHKOPHCTAHHS TPAHCIOPTY 1 TPAHCIOPTHOI «IIOBEIIHKM.
OCKUIBKY IIHHICTH JIJISI TIACAXHUpa - 1€ MeXa MK OUIKYBAaHHSIMHU Ta <OKEPTBAMI)
nacaxupiB. ToMy BHWHUKAE€ TMHTAHHS I[ilHA — SKICTh TPAHCIOPTHOI TMOCITYTH.
MOoO1JIbHICTh TPOMOPIIiiHA PIBHIO JKUTTS HACEJICHHS, KyJIbTYpl MOOYTY, PO3BUTKY
IPOJYKTUBHUX CHUJI 1, HAUTOJIOBHIIIE, PO3BUTKY CaMO1 TPAHCIIOPTHOI 1HPPaCTPYKTypH

[1].
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TpancropTHi MOTpeOW BU3HAYAIOTHCS PIBHEM TPAHCIOPTHOI MOOUTBHOCTI
HaceJIeHHs. MOOUTbHICTh MOKE BU3HAUATHUCS CITIBBITHOLIECHHSIM KUTBKOCTI MACaXXHUPIB
TPAHCIIOPTY N0 KIJBKOCTI MEIIKAHIIB IE€BHOI TEepUTOpli, 1HAMBIAYaTbHOIO
MOOUTBHICTIO OKPEMHUX TPYH MACaKUPCHKOTO HACENEHHS (CTYACHTH, MPAIliBHUKH,
MEHCIOHEPH Ta 1H.) Ta METOI0 Moi3aku. [lokazHukM MOOIITFHOCTI BKa3ylOTh Ha Te, 5K
94acTO MIEBHUI CETMEHT MAacaKUPIiB KOPUCTYETHCS Tochyroro [2, 3]. CTanmapTH sSKOCTI
Ha MacaXXUPChKUX MEPEBE3CHHIX PErYIIIOI0THCS 3aKOHOJaBYMMHU HopMamu [3]. OgHak
cama SIKICTh HE BKJIQJICHO B KOHTEKCTI OI[IHKA KOPUCTYBaYaMH IIMX MOCIYT.

TpaHcriopTHI KOMITaH1T TEPEBAXKHO OPIEHTYIOTHCS HA CTAHIAPTH SKOCT1, HIXK Ha
noTpebu macaxxupin. JJ1g KokHOT 3 ITUX cdep OLIHIOBaHHS CHCTeMa BH3HA4ae Habip
KpUTEPIiB OIIHIOBAHHS Ha OJHOMY 3 TPhOX PIBHIB [4]: KOMOIHOBaH1 XapaKTEPUCTUKH
AKOCTI; €JIEMEHTapHI XapaKTEePUCTUKHU SKOCTI; «CUTHAJIbHI» XapaKTEPUCTUKH SIKOCTI.

TakuM 4MHOM, 13 3a3HAUYEHOr0 3pOOMMO BUCHOBOK, 110 BHYTPIIIHS PEATbHICTh
SAKOCTI HaJIaHHS MACAKUPCHKOI MOCIYTH Ha TPOMAJCHKOMY TPAHCTIOPTI € MPOTyKTOM
BIJIHOCHO CY0'€KTUBHHM Y Psifil iX XapaKTEPUCTHK.

ToMy HamMu 3ampoONOHOBAHO BJAacHE OOIPYHTYBaHHS SIKICHUX IIOKa3HUKIB
TPAHCIIOPTHOI MOCIYTH Ha TPOMAJCHKOMY MacCaXHUPChKOMY TPAHCIOPTI Ha OCHOBI
MPOBEJCHUX YHCEIBHHUX TOCIIHKEHb PI3HUX COIIATbHUX TPy HACEICHHS Y BEIUKHX
MicTax Ykpainu. J{ns yHidikaiii noka3HUKIB SIKOCTI HaMu nipoBeneHuii ABC anamni3
[0 OCHOBHMM TIpyIlaM HAacCeJIeHHS - CTYJEHTH, HAceJICHHS, SIK€ BUKOPHCTOBYE
IPOMAJICEKHUM TPAHCIIOPT 3a JIIJIOBOIO CIIPSIMOBAHICTIO, TIEHCIOHEpH Ta 1H. (Tabm. 1).

Tabmuusg 1. Pesynsrat npoBenenoro ABC anaini3y sIKiCHUX OKa3HHKIB MEPEBE3EHb

Kpurepiii sKOCTI TpaHCHIOPTHOT NOCTYTH Hous Kareropis
PECIIOHJIEHTIB MO ABC
AKOCT1, | Tpynam,
% %
[{ina mociyru 17 A
IBUAKICTh TIEpPEMINICHHS 15 A
InTepBamu pyxy 13 57 A
HasBHICTh BUIBHOTO NPOCTOPY B CAJIOHI 13 A
ITimoxigHa AOCTYIHICTh 10 A
3py4HICTh PO3KIAAY 9 B
HaniitHicTe TpaHcmopTHOTO 3aco0y (Oe3reka) 8 29 B
IndopmatuBHICTE (PO3KIIAJ, CXeMa MaPIIPYTY) 6 B
Po3MilieHHs:  3yMMHOK B LEHTPax TKIHHS
MacaXupiB 5 C
Komdopt (MikpokiiMaT, OCBITJIEHHS, SKICTh
CaJIOHy TOIIO) 2 14 C
PoGora  Bomis 1 KOHAyKTOpa (BIYJIUBICT,
OXalHICTh TOIIO) 2 C
Bceroro 100 100
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Sk 6aunMo, MOKa3HUKU B KaTeropii «A» Habpanu maiike B 2 pa3u Ouiblie 0aiB
HIX «B» 1 ananoriuno BigHomeHHS rpyn «B» 1 «C». «HaniliHicTh TpaHCIIOPTHOTO
3aco0y (Oe3meka)» omiHeHul 1 € y rpyti «By» (8 %). binbnricTe macaxupiB BBAXKAIOTh,
10 Ieil MOKa3HUK Ma€ OyTH KOHTPOJIHOBAHUN OpraHi3aToOpaMu MepeBe3CHb.

Tako IIpOBEIeHI ONMTYBAHHS MACAXKUPIB IIOAO IL[iHM HA MEepeBe3eHHs. IXHs
AyMKa pO3AUTMIACH MO COI[IaJIbHUM TpYyNaM HACEeJICHHsA, ajle 3arajbHa TeHJIEHIs
Maibke OJHOCTaiHa. 3pOo3yMmilo, IO HAsSBHUM Ha JaHUA Yac TPOMAICHKUM
TPAHCIIOPTOM MOCTIMHO KOPUCTYIOTHCS TPOMAISIHU Y SIKUX LIeH TPAHCIIOPT SIBISIETHCSA
€IMHAM BUIOM TPaHCIOPTY 1 BOHH MalOTh CEPEIHIN 1 HIKYE CEPETHBOTO TOCTATOK.
JleBoBa yacTKa PECHOHJCHTIB TOTOBI IMJIATUTH OLIbIIE 3a KBUTOK, OCOOJIMBO, SIKIIO
OyayTh 3aJJOBOJBHATUCH TIOKa3HUKHU SKOCTI TPYIIH «A».

Jliteparypa

1. Jlotiko JI.I1. YopaBmiHHS sIKICTIO : HaBY. 1oci0. — 2-e Buz. / JI.I1. Jlotiko, O.B.
Botuenkona, O.I1.Y noBiuenko, M.A. Kotmsp. - JIbBiB: «Marunomist 2006», 2010. —336
C.

2. Mapuyk, L. I. DopmyBaHHs KpuTEpiiB 3a0€3ME€UEHHS CUCTEMHO1 €(DEKTUBHOCTI
MacCaKUPChKUX MepeBe3eHb : BicHuk HarioHaasHOTO TpaHCHIOPTHOTO YHIBEPCUTETY /
I. I. Mapuyk.— K.: Bum. 9, 2004. — C. 238-242.

3. Bpnosuuenko, B. O. OuiHka pecypcHUX MOXJIMBOCTEH MICHKOTO
MACaXUPCHKOTO TpaHCHoOpTy : 30IpHUK HAYKOBUX IHpamb JIHINIPONETPOBCHKOTO
HaIllIOHAJIBHOTO YHIBEPCUTETY 3alli3BHUYHOTO TPAHCIOPTY IMEH1 akaaemika B.
Jlazapsina. TpancnopTHi cuctemMu Ta TexHosorii nepesesenb. / B. O. BaoBuuenko. —
HuinpornerpoBcek.: — Bur. 8. 2014— C. 35-39.

4. bounapes, C. I.. AkryanpHi npobiieMH Ha MACAKUPCHKOMY TPAHCHIOPTI Ta
B3a€EMOBITHOCUH 3 JepkaBoro [Tekcr] : 30ipHuK Te3 gomosineh. VI Mixnaponna
HayKOBO-TIPaKTUYHA KOH(PEPEHITis « ABTOMOOUIbHUI TPAHCIIOPT Ta 1HGPACTPYKTYypay
/I C. 1. bongapes. — K.: 2023. — C. 14-16.

93



3bipnux me3 donosioeit XIX Mixnapoonoi nayKkoeo-npaxinuunoi Kongepenuii

VK 65.018:656.13

OCHOBHI HAITIPAAMKU NMIIBUIIIEHHA AKOCTI HAJIAHHS
ABTOTPAHCIHOPTHHUX ITOCJYT
Ilonok M.O., bonoapes C.1.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

Jlnsi 3aMOBHUKA TIEPEBE3CHHsSI OCOOJMBE 3HAYEHHS HE JIUIIE TEPMIHOBICTH 1
SKICTh JJOCTaBKHM BaHTaXIB, ajie ¥ OIlIHKa BapTOCTi mepeBe3eHb. OMHUM 13 CIIOCO01B
BUPIIIEHHS IIMX TPOOJIEM € MOJIEIIOBAHHS MPOIIECY MEPEBE3CHHS 3 ypaxyBaHHSIM
peabHUX MapuUIpyTHUX yMOB. IMiTtaniiiHa mojnens oneparuBHoro ymnpasiiHHs (OVY)
MPOIIECOM JIOCTABKH BaHTaX1B B MI>KHApOAHUX aBTOMOOUTbHUX nepeBe3eHHsax (MAII)
MMOBUHHA OYTH KOMILJIEKCHOIO, 10 BiJIOMBA€E CTaH 00'€KTIB YNPABIIHHS 1 MOJIENIEH, 110
3a0€e3neuyoTh BUOIp ONEpaTUBHUX PIIIEHb y MPOLECI BAHTAXKONEPEeBE3eHb. Moeb
¢dakTopiB, o BiuMBaoTh HA OY npouecy MAII, npeacraBumo Ha puc. 1.

IToxkazHUKH
SAKOCTI
IoxasHuKH DAH I OD THIX ExoHOMiYHI NOKa3HUKHU
CBOECYACHOCTI I0CTaKU p P
IOCJIyT +
ITuromi BUTparu
IlepeBe3eHHsT BaHTaXy TPaHCIIOPTYBAaHHS
B CTPOK BaHTaXIB PI3HUMH
P IMToxa3HUKM 30epeskeHHsI a : cno
BHUJIaMU HCO
BaHTAKY P Py
Perynsipuicte npubyrrsi Binc HZTL pomm— IToBHI NUTOMI BUTpaTH Ha
BaHTaXy ACYT p TPaHCHOPTYBAaHHA
¢ BaHTaXy
TepMiHOBICTE OCTaBKH BiacyTHICTH TONIKOIKEHb Bincorok TpaHcriopTHHX
BaHTAXY BaHTAXy BUTpaT y co0iBapTOCTI
+ BaHTaXYy
BincyrHicTs mpomaxi
BaHTaXIB
BincyrHicTh 3a0pyIHCHHS
BaHTAXY

Puc. 1. Crpykrypa daxropis, 1110 BIuinBaroTh Ha epextuBHe OY nponecy MAII

ImiTaniiina mMoaens 3a0e3nedye BU3HAYEHHS MOTEHIIMHUX 1 KOHKYPEHTHHX
MOYKJIMBOCTEH 3a YMHHUKAMU: COLIAIbHUHN, CKOHOMIYHHH, (piHAHCOBUH, BUPOOHUIHH,
pecypcHuii, 1HGOPMAIIHUN, IO MO3BOJISIE BU3HAYUTU TPIOPUTETH B PO3BUTKY
KJIFOUOBUX HanpsAMKiB ¢GyHKIioHansHO1 opieHTamii ATII. Kpim Toro, cTBOprotoThCs
MepeyMOBA TPIOPUTETHOTO PO3IMOAUTY HASIBHUX PECYpPCIB, BUXOASYA 3 YMOBH
JOCSITHEHHSI MAaKCUMAJTLHOTO €()eKTY KOXKHOT OKPEMO B35ITO1 TPAHCIIOPTHOI OTepaiiii.

Posrismaroun psig Mozenel yacy JOCTaBKM BAaHTAXKIB HA MPUKIIAJ peaTbHUX
MapHIpyTHUX XapaKTEPUCTHUK JI03BOJISIE OMEPATUBHO pearyBaTy Ha MIHJIMBI YMOBHU Ha
BcboMy JaHIory MAIL. 3aBgaHHs BU3HAYEHHS IMOBIPHICHHUX XapaKTEPUCTHK Yacy
JIOCTaBKM BaHTa)Xy BHpIIIyBajacsi MOJEIIOBAHHSAM BXIAHMX BUIIAJIKOBHX BEIUYHH
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meTogoM Monte-Kapio. Hamu po3po0GiieHunii anroput™ i TEXHOJIOTIS MOJIETIOBAHHS
yacy goctaBku BaHTaxy B MAII peanizoBani y Burisini MATCTAT - mporpamu.
Buxopuctanas (QyHKIIT po3MoAUTy T03BOJISIE OIIHUTH HAIIWHICTH MEPEeBE3EHb 3a
gacoM 3 iMoBipHicTIO (.91 yac peiicy. PeanpHicTs MapmpyTHUX yMOB B Mojensix MAITI
3a0e3nevyyeThesl Mopsi 3 IeTEPMIHOBAHUMU MapaMeTpaMu (MPOTSHKHICTh MapuIpyTy,
KaTeropist JOpOru, 0OMeKEHHS 32 yMOBaMHU PyXy Ha MapuIpyTi TOIIO) 1 IMOBIpHICHO-
CTaTUCTUYHUMH TOKa3HWKAMH iX OCHOBHHX BHITQJKOBUX XapaKTEPUCTHK. TaKkuMu
XapaKTepUCTHKAMHU €: CEpPeAHs MIBUAKICTh PYXy TPAHCIOPTY Ha MapuIpyTi; dYac
OPOXO/PKEHHST MapuIpyTy; dYac s MIATOTOBKM, NEpeBIpKH ¥ odopmileHHS
JOKYMEHTIB; 4YaC BUKOHAHHS BaHTa)KHO-PO3BAaHTAXKYBAJIbHUX OIEpaLliii; yac Mepeps,
BIJLIOYMHKY 1 BUIAJKOBUX II0 HE BPaxOBYIOTHCS B JOKYMEHTax 3YIHMHOK Ha Tpacl
BIMOBIHO 10 BUMor €YTP; yac 10p0oXHBOT0 1HCHEKIIIHHOTO KOHTPOJIIO Ha Tpaci Ta
Yyac O4iKyBaHHs Ha IPUKOPIOHHUX MEPEXOAAX.

HaiiGinpmr TpuBanow jaHkoo pyxy € mnpoxomkeHHs mutHoro KIIIT €C-
VYkpaina. [Ipo6Giemy cTaHOBIATH HAa MPUKOPAOHHUX MEPEX01AaX YEPrH aBTOMOOLTIB. Y
3B'SI3KY 3 IIUM, ONTHMAaJIbHE YIPaBIIHHS MOBHHHO BKJIIOYATH MPOIEAYPY BHOODPY
npomixkaux KIIII, a npukopI0HH] MEPEX0/IU - SIK CUCTEMY MacCOBOI'0 0OCITyTOBYBaHHS
(CMO), ska xapakTepu3yeTbCsd HAaOOpPOM TaKHMX MapaMeTpiB: KUIbKICTh IIOCTIB
MEPEeBIPKH, TOBKUHA aBTOUYEPTH, IHTCHCUBHICTh TPAHCIIOPTHOTO MMOTOKY Ha MUTHOMY
KIIII, cepenniii yac nepeBipku AT3. Kputepiem ontumizailii € 4yac MpPOXOMKEHHS
KIIIT 3 ouikyBaHHsIM 0OciayroByBaHHs B 4yep3l. B pamkax knacudikamii CMO, KIIII
CJIIJT pO3TJIA/IaTH, SIK OaraTOKaHaJIbHY CUCTEMY 3 OUIKYBaHHSIM 0€3 BiJIMOB.

3 orssiy Ha HEOOX1IHICTh OTIEPATUBHOTO IPUUHSATTS PIllIeHb, B IKOCTI MEPIIOTO
HaOIMKEHHSI MOYKHA BUKOPUCTOBYBATH (hOPMYJIM HAUTIPOCTIIIOTO BX1IHOTO MOTOKY.

Jliteparypa

1. bounmapes, C. I. Opranizaiiiss M>KHapOJIHUX aBTOMOOUIBHUX TIEPEBE3CHb :
HaBY. NOCIOHMK JJIA CTYAEHTIB HanpsMy «TpaHCHOPTHI TEXHOJOri (aBTOMOO1IbHHIA
TpaHcHopT)» BUlIMX HaB4yanbHUX 3aknagiB / C. I. bongapes. - K.: Komnpint, 2016. —
410 c.

2. bonpapes, C. 1. JloricTu4Hi acmeKTH YNpPaBIIHHS aBTOTPAHCHOPTOM IpHU
MDKHAPOJHUX aBTONEpeBe3eHHAX: 301pHUK Te3 nomnoBijaei. I1 MixknapoaHa HayKOBO-
npakTU4YHa KoH(pepeHiliss «ABTOMOOIILHUM TpaHcnopT Ta iHPpacTpyktypa» / C. L.
boupapes. 2019. — C. 63-66.

3. MixxHapoH1 IepeBe3eHHS : TeOPis Ta MPAKTUKA: HABY. MOCIOHUK : Y 2 KH. /
XapkiB. HaIl. yH-T MicbK. rocn-Ba iM. O. M. bekeroBa. — Xapkis : XHYMI im. O. M.
bekerosa, / A. C. TI'ankin, B. II. Jlerama, FO. A. [Hamimiu, H. B. JlaBigiu, K. €.
Bakynenko. Kn. 1. —2018. - 182 c.

4. Opranizaiiiss MDKHApOJHHX aBTOMOOUTPHUX TMEpPEBE3CHb BAHTAXKIB: HaBY.
nmocionuk / H.B. Ilonomaprosa, T.B. Bonkosa, H.M. IloromaproBa Ta iH.; Imia pe.
H.B. ITonomaprosa. — X.: XHA/Y, 2014. — 180 c.

5. Methods of reliability management in supply chain/ Zagurskiy, O., Pivtorak,
M., Bondariev, S., Demin O., Kolosok I., Engineering for rural development Jelgava,
24.-26.05.2023.
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VJIK 631.173

BIZJTHOBJIEHHSI POBOTO3JATHOCTI CIJIbCBKOTI'OCIIOJJAPCBKOI
TEXHIKA IHCTPYMEHTOM 3 HAJITBEPIUX MATEPIAJIIB
IHinuyk P.B.

Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

[TimBuIIEHHS SKOCTI PEMOHTY MaIllMH, 30UIBIICHHS PEeCypCy ABUTYHA MICHSA
PEMOHTY MO>ke OyTH 3a0€3MeUeHO 32 PAXyHOK IIMPOKOT0 3aCTOCYBAHHS aJIMa3HOTO 1
€IbOOPHOI0 ITHCTPYMEHTY Ha KIHIIEBUX OTEpaIlisx.

Y PpEeMOHTHOMY BHUPOOHHMITBI I1HCTPYMEHTH 3 HaJTBEpAUX MarepiaiiB
BUKOPUCTOBYIOTBCS B OINEpaIlisiX XOHIHTYBaHHSA, cynepQiHilly, NPUTUPAHHA 1
3aTOYyBaHHS iIHCTPYMECHTY.

AnMa3He XOHIHTYBaHHsS TiIb3 UWIIHAPIB JBHUTYHA 3aMICTh aOpa3MBHOTO
XOHIHT'YBaHHs 30UIblIye JOBroBiuHICTH OpyckiB B 150-200 pa3iB, 3MeHIIye
HIOPCTKICTh MOBEPXHI, MiJBUILYE TOYHICTH AeTaneil Ha 70%, 3HM)Kye BUTpATH Ha
iHcTpyMeHT Ha 30-40%.

[TonipyBaHHsA MIUMHOK KOJIHYACTUX BajliB JBUTYHIB aJIMA3HUMH €JIaCTUUHUMH
CTpIYKaMH 3aMiCTh nojipyBaHHs nactowo 'Ol migBuiiye npoayKTUBHICTH MPOIIECY B
10-12 pa3ziB, mokpaliye sikicTb TOBEPXHI, 30UTBIITY€E TEPMIH CITY>KOU BiIPEMOHTOBAHHUX
KOJIIHYaCTHX BaJIiB.

XoHIHTYBaHHS OpyCcKamu 3 KyOIYHOTO HITpUAy Oopy (eIb00py) B MOPIBHAHHI 3
anMa3HuM 3abe3rnedye OUTbII BUCOKHM KJac MIOPCTKOCTI MOBEPXHI, B PSJil BUIAIKIB
3aMIHIOE JBI Ormeparlii XOHIHTYBaHHA (YOPHOBY 1 YKHCTOBY) OJIHIEIO OIEPAaIli€lo.
3araibHUN  BUTJIA] OpyCKiB  JUIi  XOHIHTYBaHHS T1Ib3 IMWIIHAPIB JIBUTYHA
IIPEACTABIICHO Ha puC. 1.

a) 0)
Puc. 1. bpycku 1151 XOHIHTYBaHHS TUTb3 HMIIHAPIB ABUTYHA: a — alMa3Hi OpyckH; 0)
— Opycku 3 enboopy.
[IpuTupanHs KiamaHiB €JIb00pPOM 3aMICTh NPUTHUPAHHS EJIEKTPOKOPYHIIOM
MIJIBUIIYE TPOIYKTHBHICTH MpoOIlecy B S5-7 pasiB 1 MIABUILYE 3HOCOCTINKICTh
crpsbkeHux neraned Ha 40%.
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3aToyka IHCTPYMEHTY KPYToM 13 aJiMa3y 1 enp00py Aa€ 3HAYHUN ePEeKT, B IEPIILy
Yepry 3a paxXyHOK 30UTBIIICHHS TEPMIHY CIIy>KOU 1HCTPYMEHTY.

KowMriiekcHe BHUKOPHCTAHHS aJIMa3HOTO 1 €IbOOPHOTO 1HCTPYMEHTY TIpH
¢biHimHIA 00poOIIl BIAMOBIAATPHUX JETANCH IBUTYHA MiBUIIYE PECYpC ABUTYHA Ha
20-25%.

Benukoro nmepeBaroro o0poOKu neTaneit HaATBEpIMMH MaTepiaJlaMH € Te, 110 BC1
MPOIIECH MOXYTh TPOBOJAUTHCS HA HAsSBHOMY OOJagHaHHI, TOOTO BIPOBAKEHHS
HAJATBEPANX MaTepialliB B PEMOHTHE BHUPOOHHWIITBO HE BHUMAara€ JI0JaTKOBHUX
KaIliTaJbHUX BKIIAJCHb.

Jlitepatrypa

1. Texuiunmii cepBic B AIIK: HaBuagbHO-METOAWYHUN TMOCIOHMK JUIS
camocTiitHoi podotu cryaentiB / 0. I'. Copsanini, . I1. XKypasens, A. M. bonnaap,
O. I0. Hogik. — Memnitonons: BugaBaudo-nonirpadiuyauit ieHTp «JIrokey», 2021. - 157
C.

2. Menbnauk B.1. Pyxwuio 3.B., Mensnauk B.1., HoBunekuii A.B., Pesenko 1O.1.,
buctpuit O.M., Ilonuk II.C. HaniitHicte MamuH Ta oOnagHaHHsS. PeMOHTyBaHHs
MallliH Ta BigHOBIEHHA netanei. Tom 2. HaBuanbuuii mociOnuk: HYBill Ykpainu.
Kwuis. 2023. - 313 c.

YK 629.4.027

BIZJTHOBJIEHHS JIETAJIEM ABTOTPAKTOPHOI TEXHIKHU
EJIEKTPOJITUYHUM HATUPAHHSAM
IHonux I1.C.
Hayionanvnuti ynisepcumem diopecypcie i npupo0okopucmy8anHs Yxpainu

Croci6 eneKTpOoJITUYHOTO HATUPAHHS BUKOPHCTOBYETHCS HA PEMOHTHOMY
BUPOOHMIITBI TIPU BITHOBJICHHI PI3HUX BUIIB XPOMOBUX MOKPUTTIB. BiH Mae BUCOKY
TEXHOJIOTIYHICTh 1 CTBOPIOE CHPHUATIMBI YMOBHU JIJIi MEXaHi3allii Ta aBTOMaTH3aIlii
BUPOOHHYOTO TIPOIIECY.

VY cydacHUX aBTOMOOUISX 1 TPAKTOpax BUKOPUCTOBYETHCS DS JETaleH, sKi
MIJTAI0TBCA  OJTHOYACHO JEKUIBKOM BIUIMBaM (TeMmIlepaTypa, MEXaHIYHUN 3HOC,
3HAKO3MIHHI HABAHTAKCHHS ).

Metoro nociimkeHHsT OyJl0 OTPUMAHHS TMOKPHUTTIB 3 BHCOKOK XIMIYHOIO
CTIHWKICTIO, 3HOCOCTIHKICTIO 1 3aXHMCTOM Bi1Jl KOPO3ii.
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[ToxputTa HaHOCWIMCS Ha 3pa3Ku, BUTOTOBIEHI 31 crami 45X. HartypanbHoto
JIETaJUTIO CIY’KUB BaJIUK BOASHOTO Hacoca aBuryHa J[-245.

JlochipKyBanuch 0caid eIeKTPOIITUYHOTO XpOMY Ta MO0 raJibBaHiuH1 CIUTaBH
3 MOJTIOZICHOM.

J1J1s mpoBeACHHA TOCITIIKEeHb OyJia BATOTOBJICHA EKCIIEPUMEHTAIbHA yCTaHOBKA
XpOMYBaHHsI HAaTHpaHHSAM. AHOJ OyB BUTOTOBIIEHUH 31 ciiaBy «[ apToneii». Matepian
tamroHa — 100 %-it noniecrep. Kinpkicts mapiB Tamnona — 4-5. [logaya enekrpoity
3M1MCHIOBAJIAcsA 4epe3 CIelialbHUN MPUCTPIM, SKUM 3a0e3reuyBaB pPiBHOMIPHUI
MOJIUB KOHTaKTHOT 30HHU.

Jns obepraHHs JeTaidli B CKOHCTPYHMOBAHO CHEIIAIbHUM MPUCTPIH, IO
CKJIQJIAETHCS 3 PEBEPCUBHOIO JIBUTYHA 1 PEAyKTOpa 3 J1alla30HOM YacCTOTU OOEpTaHHS
B1x 10 mo 300 00/xB.

Kupnennst BukonyBainocs Bija Bunpsamisiua BVP Prof One 15V 150A Reverse.
JlaHne mxepeno *KUBJICHHS MPU3HAYEHO JJIS )KUBJICHHS TajbBaHIYHUX BaHH 3 PI3HUMU
XIMIYHUMHU TPOLECAMU: XPOMYBaHHS, HIKEIIOBAHHS, MIJHEHHS, [IMHKYBAHHS TOILO.
Jlns TpuBanoi poOOTH B yMOBax arpeCMBHOTO HAaBKOJIMIITHBOTO CEpEIOBHINA OJIOK
OCHAILIEHU CUHTETUYHUM (DUIBTpOM Ha mepeHiid naneni. [lynsT ynpaBmiHHS MOxke
3HIMATUCS 3 MPUJIALy 1 KepyBaTu OJIOKOM Ha BijicTaHi 10 15 M. Ha myneT kepyBaHHs
BUBOAMUTHCS 1H(OpMAIliS PO NMOTOYHUN CTaH OJOKY: 3a/JlaHa Ta BUXIJHA Hampyra,
3alaHuii  Ta BUXIJHUN CTpyM, 3HA4YEHHS TailMepa/CeKyHAO0Mipa, JEHHOro 1
HaKOINMUYYBAJIBHOTO JIIYMJIBHUKA aMIIep/TOJIMH, PEBEPCUBHICTh CTPyMy (HpsiMUIl a0
3BOPOTHUH). € MOXKJIMBICTh KEPYBATH OJIOKOM 32 JJOTIOMOTO0 KOMIT'I0Tepa 1 mopty RS-
485. TlpuHuumoBa cxema BIJHOBIICHHS JETaJied eJIeKTPOJITUYHUM HATHPAHHAM
MpeAcTaBlieHa Ha puc. la.

Puc. BinHOBIIeHHS JeTanei eleKTpOoTITUYHUM HATUPAHHSAM: a) IPUHIUMIIOBA cxema: |
— JeTaib; 2 — eNeKTPO; 3 — TaMIOH: 4 — eJIEKTPOJIIT; 5 — pyKOsATKa; 6 — BaHHA JJIs
300py €JIEKTPOJIITY, 0) KEPEsIo KUBJICHHS.

J1J1s HaHECEeHHS MOKPUTTIB BUKOPUCTOBYBABCS €IIEKTPOJIIT HACTYITHOTO CKIIATy
(B v/;): xpomoBuit anriapua — 400; ByriIeKUCINM Kablik — 75; CIpPHOKUCIUN KOOAIbT
- 20.
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Ha it ocHOBI1 AOCIIIPKEH1 ABa €KCIIEPUMEHTAIBHUX €JIEKTPOJIiTa 3 J0OaBKaMu
MOJ1IOICHOBOT KUCIIOTH.

[TigroToBui omepartiii nepea XpoOMyBaHHSIM: 00€3KUPEHHS JeTallel BiIEHCHKUM
BAITHOM i JIeKamyBaHHs IPH MiIbHOCTI ctpyMy 110 A/nm? i wacom 15 c.

Pexumu xpoMmyBaHHS: Temmeparypa eiektpomity — 18-25°C; urinbHICTh
crpymy — 100-150 A/nm?; manpyra 12 B; gacrora oOepranus karoma — 60 00/xs,
BHUTpATa ENEKTPOJITY — 3-4 ¢M>/XB; BiJIHOIIEHHS IOBEPXHI, 10 TIOKPHBAETHCSA AHOJOM
10 noBepxHi aeram — 0,2.

Buxin xpomy no crpymy ctaHoBuUB Onu3bko 40%, MIBUAKICTh OCaKEHHS — 1
MKM/XB, TOBILIMHA OCA/I)KEHOTO 1apy — 10 60 MKM.

KputepissMmu onTumizaliii TeXHOJIOT1T HAHECEHHS! TaJIbBAaHIYHOTO MOKPUTTS HA
OCHOBI1 XpOMY OYJIM MIKpPOTBEPAICTh, PIBHOMIPHICTb, INIOPCTKICTh, MIKPOTPIIIIMHHICTD,
ajres3is 3 OCHOBOIO, KOPO31iHa CTIHKICTh, 3HOCOCTIMKICTD.

BcraHoBieHo, 1110 BUCOKA pIBHOMIPHICTh OTPUMAHUX MOKPUTTIB, @ TAKOXK BKpan
HE3HA4YHa HIOPCTKICTh iX MOBEPXHI BUKJIIOYAIOTHh B OLIBIIOCTI BUMAJAKIB MOAAIBIITY
00poOKy.

MikpoTBepaicTh ocaiiB XpoMy cTaHoBUTL 860-930 krc/mMm?, 1m0 3abe3nedye
BHUCOKY 3HOCOCTIMKICTh MOKPUTTS. [Ipn 1bOMY MIKPOTBEPICTH €IEKTPOIITUYHOIO
CIUIaBY 3 MOJIIOIEHOM CTAHOBUTE BCHOro 510-550 xre/mm?,

Kopo3siiiHy CTIMKICTh TOKPUTTIB OLIHIOBAJIM IUISAXOM IOPIBHAHHS 3Pa3KiB,
XPOMOBAHUX BaHHUM CIIOCOOOM 1 €JEKTPOJITUYHUM HaTtupaHHsAM. KpurepieM omiHku
KOPO31iHOT CTIKOCTI Oysia BTpaTa MacH Mpy BUTPUMIIL B 3%-My pO34rHI XJIOPUCTOTO
HaTPIIO.

PesynpraTn  BuUmpoOyBaHb  MMOKa3ajid, IO  MOKPHUTTS,  OTpPUMaHi
CJICKTPOJITUYHUM HATUPAHHSAM, MAIOTh OUIBIITY KOPO3iHHY CTIWKICTh, HIK TIOKPUTTSI,
OTpUMaHl BaHHUM CIIOCOOOM B PEXHMI MOJIOYHHUX OCaAiB 31 CTaHIAPTHUX
€JICKTPOJTITIB.

[{iHH1 (p13MKO-MEXaHIYHI Ta €KCIUTyaTalliiiHl BIACTUBOCTI MOKPHUTTIB, a TAKOXK
BHCOKA TEXHOJOTIYHICTh iX OTpPUMaHHS [O3BOJSIOTH TOBOPUTH TIPO 3HAYHI
MEPCHEKTUBH JIaHOTO METOY XpPOMYBaHHS J€Talei MallliH, BY3JIiB 1 MPUJIa/iB.

Jlitreparypa

1. Menwphuk B.1. Pyxwumno 3.B., Mensnuk B.1., HoBuniskuii A.B., Pesenxko 1O.1.,
buctpuit O.M., Ilonuk I1.C. HaniitHicTh MammH Ta oOjagHaHHS. PeMOHTyBaHHS
MaIllMH Ta BigHOBICHHA netanei. Tom 2. HaBuanbhamit mocionuk: HYBIll Ykpainu.
Kuis. 2023. - 313 c.
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YK 631.331.85

KOMBIHOBAHU THEBMOMEXAHIYHU BUCIBHUM AITAPAT
Ilonux I1.C.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu

B nanuii yac, B psjii perioHiB YKpaiHu, B paMKax €IMHOT KOHIICTIIiT i ABUIIISHHS
IIPOJYKTUBHOCTI TIpalll B POCIMHHMIITBI Ta MiHIMI3allli €Hepro- i pecypcoBUTpaT,
IIPOBIJTHA POJIb BIJIBOJIUTHCS TEXHIYHOMY IEPEO30pPOEHHIO 3eMJIEpOOCTBA BiAMOBITHO
0 BHUMOI CYYaCHMX 30HAJIbHUX TEXHOJOTIYHUX CHUCTEM  BHUPOIIYBaHHSA
CUIBCHKOTOCTIOIAPCHKUX KYJIBTYD.

[TociB mpocanmHUX KyJbTYpP BIJIHOCUTHCS JI0 TEXHOJOTIYHUX OTepalliid 3 BACOKIUM
CTYIIEHEM 3aJIeXKHOCTI SKOCTI X BUKOHAHHS, MPUYOMY LS 3aJI€KHICTh BUZHAYAETHCS
HE TUTbKHM YITKUM BUKOHAHHSIM TEXHOJIOTTYHO HEOOX1THUX poOIT, a i1 3aCTOCYBaHHSAM
HaOUIBII TJOCKOHAIMX HA JaHUW MOMEHT 4acy MOCIBHUX MaIllH.

XapakTepHOIO 0COOJIMBICTIO Cy4YaCHUX THEBMOMEXAHIYHUX BUCIBHUX amapariB
npocanHux ciBanok (tuny CYIIH) € BiACYTHICTb B iX KOHCTPYKIIii HACIHHEITPOBO/IIB.
BinbHe majiHHA HACIHHA BIJl BUCIBHOIO amapara /10 JHa OOpO3HU € WMOBIPHICHUM
MIPOIIECOM, 1110 MOTIPIIY€E PIBHOMIPHICTD 1X PO3MOLIY MO IHY OOPO3HH, OCOOJIMBO MIPHU
poOOTI HA BUCOKHUX IMIBUIKOCTSIX.

YCyHEeHHs BHILE 3a3HAUYEHUX HEJOJIIKIB MOMKJIMBE CTBOPEHHSM KEPOBAHOIO
Mpollecy pPyXy HAciHHS BiJ BHCIBHOTO amapary [0 /JHa OOpO3HH, SIKUN
B1IOyBaTUMEThCA TIO 3aJaHid TPAEKTOpii 1 3 TMEBHOK (3a7aHOI0) MIBUIKICTIO.
KOHCTpYKTHBHO 1€ 3M1MCHIOETHCS MPHU PYCl HACIHHS MICIS BHCIBHOTO arapara o
HACIHHEIIPOBO/I1 TIEBHOI (hOpPMHU, sIKUI 3a0€3Medye CTaIICTh TPAEKTOPIl pyXy HACIHHA 1
3MIHIOE IIBUIKICTh HACIHHS B HEOOXITHUX MeKax. Y MHEBMAaTUYHHX CIBaJIKaX
HalOUIbII pallOHATBHUM 1 AaKTyaJlbHUM € BUKOPUCTAaHHS IMHEBMATUYHOIO
MPUCKOpPIOBaya, KUl 3a0e3nedye 3MiHY MIBUAKOCTI HACIHHA, IO PYXalTbCS IO
HACIHHEIPOBO/I1, 32 JOMIOMOT'OIO MOBITPSHOTO MOTOKY.

Mertoro nochiKeHHs MOCTaBjieHa 3ajaya MiJBUIINEHHS TOYHOCTI PO3MOJLITY
HaCIHUH 10 JIOBXKMHI psAJIKa TP 301IbIIEHHI MIBUIKOCTI PyXy MOCIBHOTO arperary
IUISIXOM 3MIHM KOHCTPYKLIi BUCIBHOTO anapara.

[ToctaBnena 3amauya BUPILIYETHCS 3a PaxyHOK TOTO, 110 Y BHCIBHOMY amapari
KU CKJIaJJa€ThCs 3 KOPITYCYy, HACIHHEBOI Ta BAKyyMHOT Kamep, OyHKepy AJis HaClHHS,
BHCIBHOTO JIUCKY 3 BMOHTOBAaHUMH MTOBOPOTHUMHU KOMIPKAMH 3 BOKEIISIMU, KIHIII SIKUX
3a JIOMOMOTOI0 TPYXXUH TPHUTHCHYTI O poO0YOi MOBEPXHI HEPYXOMOIO KoIripa
KOPCTKO 3’€THAHOTO 3 KOPIIYCOM HACIHHEBOI KamMepW, B 30HI TMPUIUHEHHS i
PO3PIKEHHST BaKyyMHOI KaMepH, BHKOHAHAa JOJIaTKOBa Kamepa, JO SKOi Bif
BEHTHUJISITOPA CIBAJIKM IT1/1 HAVIUIIIKOBUM THCKOM TIOIAE€THCS TTOBITPS.

Cxema KOMOIHOBaHOTO MHEBMOMEXaHIYHOT'O BUCIBHOI'O amapara MpeJicTaBieHa
Ha puc. 1.
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Puc. 1. KombGinoBaHMi1 THEBMOMEXaHIYHHI BUCIBHU arapar.

Amapar CKJIaJacThcsl 3 BaKyyMHOI Kamepu / 10 SIKOT NPUEIHAHO HACIHHEBY
kamepy 2. Mk kamepaMy BCTaHOBJICHO BUCIBHUM JUCK 3.

[lo niamerpy BHCIBHOTO JUCKa 3 BHMKOHAHO OTBOPH B $IKI BCTAHOBJICHO
MOBOPOTHI KOMIpKUA 4 3 BaxkensimMu J. llpykuHamu 6 Bakenl NPUTHUCKAIOTHCS [0
MOBEPXHI HEPYXOMOTro Komipa 7/ >KOPCTKO 3’€IHAHOIO 3 KOPIYCOM HAaCIHHEBOI
kamepu 2. [loBopoTHi koMipku 4 (DIKCYIOTbCSI Y BHCIBHOMY AHMCKY 3 CTOHNOPHUMH
KinbIgiMu 8 (tiepepis I).

B noBopoTHHX KOMipKax 4 BUKOHaHI HE HACKPI3HI OChOBI KaHaIu A 1 pajianbHi
KaHanu b, siK1 3aKiHUYIOThCS coriamu 9.
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Hwuxue BakyyMHOI KaMepH, B 30HI CKMJIaHHS HACIHHSI, PO3TAIllOBaHa JOJIaTKOBA
kamepa /(0 mo skoi mo TpyOompoBoay [/ mia HAIIUIIKOBUM THCKOM ITOJAETHCS
MOBITPA.

[Tpu poOOTi BUCIBHOTO amapara MiJ [0 30BHIMIHBOTO JDKEpeNa y BaKyyMHIl
kKamepi / yTBoproeThbes po3pimkennas B mexax 0,0040...0,0050 MITa. Po3pimkenHs
nepenaeThes no kaHanax A i b moBopoTHoi koMipku 4 BUCIBHOTO TUCKY 3 10 comen 9.

3a paxyHOK pO3pIIKEHHS, 3 HaclHHEBOI kamepu 2 a0 comen 9 kananmiB b
MOBOPOTHHUX KOMIPOK 4 BHUCIBHOTO JIUCKY 3 MIPUCMOKTYEThCS HaCiHUHA 1 00€pTAETHCS
pa3oM 3 JUCKOM JO HWXXHBOI YaCTUHM BHCIBHOTO amapara, Je IepecTae misiTH
pO3pIIKEeHHS. B MOMEHT pUNMHEHHS 11T pO3p1HKEHHS, HACIHUHA TIOTPAIUISE B 30HY
Jii HAJJIMIIKOBOTO TUCKY (B AonaTtkoBy kamepy 10), MiAXOIUTIOETHCS CTPyMEHEM
NOBITPsA 3 TpyOorpoBoay 7/, 3a paxyHOK SIKOTO BOHA IPHUCKOPIOETHCS, 3 BEJIHUKOIO
IIBUJIKICTIO IEPEMIMIAETHCS 0 HACIHHENMPOBOAY /2 Y COITHUK 1 1aJli B OOPO3HY.

Take pilieHHs1 3a0e3mnedye BHUCOKY TOYHICTh, HaBITh 3a BEJIUKOI IIBUIAKOCTI
BHUCIBHOI'O arperary i poOuTh BUCIB HEUYTJIMBUM JI0 BIOpaIliii Ta CXUJIIB.

BianosinHo 10 11b0ro copMmyaboBaHa poOoya rinores3a: B MIHEBMOMEXaHIYHUX
CIBaJIKAX BAaKyyMHOI'O THUIIy 32 JOINOMOIOI0 HACIHHENPOBOAY 3 IPUCKOPIOBAYOM
MOXJIMBO 3MIHIOBATH IMIBUAKICTh HACIHHS HAa BUXO/1 3 HACIHHENPOBOY BIAMOBITHO 10
IIBUJKOCTI ITOCIBHOTO arperary, 3a0e3Mneuyoyd TAM CaMUM BUCOKY PIBHOMIPHICTb 1X
PO3IOILTY IO TOBXKUHI PSJIKA.
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VJIK 656.1

YIIPABJITHHSA ITPONECAMU TPAHCIHHOPTYBAHHSA BAHTAXKIB I1PHU
MIZKHAPOJHUX ITEPEBE3EHHSAX
Mozunvnuit B.O., bonoapee C.I.
Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmyeanus Yxkpainu

Psn mpo6GieM, sKi BUHHMKAIOTh y 0araThbOX Oprasizalliif, [0 BUKOPUCTOBYIOTh
pI3HI BWJM TPaAHCHOPTY 1 3aCTOCYBaHHS HalMaHMX TPAHCIOPTHUX 3acO0IB MpH
BUKOHAHHI MIKHApOJHUX aBTOMOOUTbHUX nepeBe3eHb (MAII) B Hanpsimky Ykpaina —
€C € 3HaYHI TPAHCIOPTHI BUTPATHU, HEOOTPYHTOBAHI 1 HAJHOPMATHBHI MPOCTOi Ha
MUTHUX TPONYCKHHMX ITyHKTaxX, HE BIJAMOBIAA€ ChOTOJHIIIHIM PUHKOBUM BHMOI'aM
pIBEHb Oprasizailii Ta KOHTPOJIO YIPaBIiHHSA MEPEBE3CHHSIMH, HEIOCTATHS SKICTh
MOCIIYT, 1110 HAaJIAal0ThCA.

Jlo BuUpIlIEHHS BHILEBKA3aHMX MPOOJIEM, HA Hally OyMKY, MO>XKHAa BIJHECTH
HACTYMHI IUIIXU: PO3pOOKa pEKOMEH AL 3 OpraHi3anli e(peKTUBHOIO ONEPATUBHOIO
ynpasiiHHs npouecy MAIL npuiiHATTA ynpaBiIiHCBKHUX PIIIEHb B PEXKUMI PEAIBHOTO
qacy; CTBOPEHHS KOHKYPEHTOCIIPOMOKHUX TIEPETyMOB y4acTi B IEPEBI3ZHOMY MpOIieci
BITYM3HSHUMH TIEPEBI3HUKAMH; BUKOPUCTAHHSA METOJIIB 1 3aC00IB 1HTEIEKTyaTbHUX
TPAHCIOPTHUX CUCTEM MO BCbOMY CIEKTPY OIEpPaTUBHOTO yrpasiiHHI MAITIL.

OmneparuBHe ynpaBiaiHHsg Ha MAII nepenbadae BUpIIIEHHS BCIX MOTOYHHUX
MUTaHb, TMOB'SI3aHUX 3 JISJIBHICTIO TEPEBE3C¢Hb BaHTaXIB. MeTor € 3a0e3rnedcHHs
0e3mepeOiiftHOl, PUTMIYHOI 1 Y3TOKEHOT POOOTH Ha BCIX JaHKaX JIaHIra JOCTaBKH
BaHTaXIB. Y JaHiil poOOTI 3alporOHOBAHUN 1 BHPOBAKEHUNU B CTPYKTYPY
OTIEPAaTUBHOIO YIPABIIHHS OJIHE 3 HOBITHIX TEXHOJOTIYHUX 1H()OPMAIIHHUX PIIICHB,
a came 3anpoBamkeHHs cucreMu «FMS» Ha pyxomomy ckiafi, sika J03BOJIHIIA
OTPUMYBATH JIeTalbHy 1H(OpMAIlI0 TIPO CIOKMBAHHS TAJIMBa PYXOMHM CKJIAJOM,
(dikcyBaTH 4ac 1 00CSry 3anpaBoK NaJUBa TOLIO.

Oco06nuBy yBary B poOOTI BIJHECEHO 10 E€KOHOMIYHOI CTOPOHU MpOOJIeMU
BuOopy PC nns MALII, saxa TicHO moB's3aHa 3 BUTpaTamMu Ha ix npuadanHs. LliHa Ha
CTapuil PyXOMHI CKJIaJ Majio 3aJ€KUTh BiJl MAapKU 1 BU3HAYAETHCS B OCHOBHOMY
TEpMIHOM CJIyxk0u (puc. 1).

BianosinaneHicTh BUOOPY Y€pe3 BUCOKI LIHM Ha BAaHTaXI1BKU JOCHUTh BEJIHKA.
OauH 13 IUIAXIB BUPIIMIEHHS W€l TMpoOiieMH - po3poOkKa KpUTEPit0 ePEeKTUBHOCTI
BUOOPY TPAHCIOPTY 3 METOK BHUKJIIOUEHHS CBIIOMO HE3aJI0BUIBHUX BaplaHTIB 1
3BY>KEHHSI 00JIaCT1 MOIIYKY HaWKpAIIUX PIllleHb.

B saxocti kpurepito epextuBrocTi MAIT BUKOpHUCTOBYBAaHUX TS 1X 3MIMCHEHHS
PC MoxHa BUKOpPHUCTOBYBAaTH MPHUOYTOK. 3a 1HIIMX PIBHUX YMOB OYEBHUJIHO, 1[0 YUM
BHUIIIE 3arajbHUMN POOIT, TUM OIBIIHI MPUOYTOK.
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Puc. 1. 3anexxHicTh iHM BaHTAKHUX aBTOMOOUTIB BIJl TEPMIHY iX CIIyk0u (3a
CEpEeIHbOCTATUCTUYHUMHU JTaHUMHU BiiacHUX fociimxkeHb — MAN, DAF i Scania)

Opi€eHTyI0UHUCh Ha L0 NEPCIEKTUBY, MATUMEMO OOMEXEHHS /10 MOCTaBJICHOI
3anayl. [Tpu Bubopi pyxomoro cknany ajigs MAII HeoOXiAHO KepyBaTUCs Mepul 3a BCe
KUIBKOMa KPUTEPISIMH, 110 AO03BOJISIE ONTUMAIBHO OLIHUTUA POOOTY TPAaHCHOPTY MpHU
KOHKPETHHUX YMOBAaX €KCILTyaTallli.
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YK 631.363.2:636.2.084.74

AHAJII3 CYYACHMUX 3ACOBIB TOPIIMHOI'O TPUTOTYBAHHS
KOPMOCYMIHIOK
3abonomoxo 0.0., Ilonue’sn M.B.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

CydacHi MammHH, SKIi BUKOPHCTOBYIOTH JUIsl KOPMOIPHTOTYBaHHS €
O0araTopyHKIIOHAJIBHUMH, 1X BUTOTOBJICHHSIM 3alMa€eThCs OLIbINE ABAMIATA (DipM
cBity. HaiiBimomimni mOpeacTaBHUKK 3 HUX MAIIMHM 1Tamiicbkoi ¢ipmu «Sekoy,
¢dpany3spkoi «Kuhny, mBeacekoi «Delavaly, ykpaincbkoi BAT «bpatyiasy, nancbkoi
«Felder», CIIA «JoyLor». MamuHu pi3HI 32 NOPUHLIUIIOBUMH CXEMaMHU,
TUIIOPO3MIpaMHu Ta crocobamu arperaTyBaHHs. KokHa 3 ¢ipM BUPOOHUKIB Hajae
JIeKiJIbKa THIIOPO3MIpiB 3MillyBadiB-po3iaBayiB 3 06’eMoM OyHKepa Bix 5 g0 45m3.
31e01IbIIOr0 BOHU arperaTyroThesl 3 KOJICHUMH TPAaKTOpamu, NpoTe AOCUTh OaraTo
MOJIEJIEW CaMOX1JHOIO BUKOHAHHS.

3asie’kHO Bl crocoOy 3aBaHTaXEHHs 3aCOO0M MPUTOTYBAHHA KOPMO CYMIIIOK
MOKYTb TIPAIFOBATH 5K B TAHJIEMI 3 CAMOCTIHHIMU 3aBaHTAXyBATBHUMH IPUCTPOSIMH,
AK1 HaBIIIYIOTbCSI Ha KOJIICHI TPAKTOPH, TAaK 1 3aBAHTAKYBATUCh CHJIAMH BJIACHUX
IIPUCTPOIB.

lomo Moxeneil siki MOTPeOYIOTh CTOPOHHBOTO 3aBAHTAXEHHS, TO BOHU
HaWOIbII €PEeKTUBHI Y BHIMAAKaX, KOJM HEOOXiTHO BBECTH OaraTo KOMIIOHEHTIB
KOpMY, PO3TalllyBaHHsSI TpaHIIeW 3 KOpMaMu MOPYydY OJIHA 3 OJHOIO, KOJIM HasBHA
3aBaHTaXXyBaJIbHA TeXHiKa. [[pBa0GIMBICTh TAKMX MOJIENIEH 3aJIC)KUTh B 3HAXOKCHHI
iX B MOPIBHSHO HEBUCOKOMY I[IHOBOMY CETMEHTI, B POCTOTI 0OCTYyTrOByBaHHS MAIIUH,
MIHIMAJIbHIN CIIOKMBaHIN MOTY>KHOCTI, KOMIAKTHOCTI Ta 3pyYHOCT1 Y BUKOPUCTAHHI,
BIICYTHICTh TOTPEOU Y BUCOKOKBaTI(h1IKOBAHOMY 00CIIyTOBYIOUOMY TEPCOHAIII.

[IpoTe 5K 1 B KOXKHOT TEXHIKH B JJaHUX MOJIEJICH MPUCYTHIN CBii s HEAOMIKIB,
a came: 3aJeXKHICTh B MOTpeOdi APYyroro TpakTopa i APYroi JIOAWHUA B MPOLEC]
0OCITyrOByBaHHS, MICJS 3aBaHTAXKEHHS HE OTPUMYEMO Oa’kaHOI TJIagKO1 MOBEPXHI
3pi3y 3a/J1s1 3an00iraHHs! OKUCIEHHIO KOPMY.

KopMo3aminnryBadi 3 NpUCTPOSIMH CaMO 3aBaHTaKEHHS ONMTHUMAaJIbHI YMOBaX SIK
HEOOX1THOCTI MPUTOTYBaTH KOPMO CYMIIl MIHIMaJbHOIO KIJIbKICTIO KOMIIOHEHTIB,
BIJICYTHOCTI TMOTpeOM B 3aBaHTAXKECHHI BEJIMKUX 00’eMiB JpiOHOTO KOpMY,
pO3TallyBaHHs TpaHIEd 3 KOpMaMM Ha 3HAYHIM BIJICTaHI OJHA BIiJ 1HINOI, Ta TPH
BIJICYTHOCTI HaBaHTa)KyBayda Ha Gepmi.

Takuii BapiaHT Mae CyTT€BY MepeBary, OCKUIbKM He MOTpelye J0AaTKOBHX
BUTpAaT y BUIUIAMl 3allydyeHHS IOJATKOBUX EHEPTeTHYHHMX 3ac00iB Ta poOOYOro
nepconany. Camo3aBaHTaKyBajdbHI KOPMO3MIIIyBadi JalOTh MOXJIUBICTh OOIATHCS
JIUIIE OJHUM TPAKTOPOM, MMPOBOJAUTH 3a01p Ta PO3KUAAHHS CUIIOCY, 3aJIMIIATH YUCTY 1
[JIAJIKy TTOBEPXHIO 3pi3y.

Henonikamu 6e33anepeyHo € 3HaXOIKEHHs JaHUX CUCTEM y JIOCUTh BUCOKOMY
I[IHOBOMY CErMEHTIi, BTpaTa 4acy MpH COPTYBaHHI KOPMIB B pa3i BEJIMKOTO OOCSATY
3aBAaHTAXKEHHS, HEJOCTAaTHbO KOM(GOpPTHA BHAMMICTB MpH 3a00pi kKopMiB. Jlo camo
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3aBAHTAXXYBAJIBHUX CHCTEM HalleXaThb TOPU3OHTAIbHI KOPMO3MIilllyBadi, 00JIaaHaHI
rpeiidepom abo Gppe30r0, 3SMOHTOBAHUMHU OE3MOCEPEIHBO HAa caMy MalnHy. Ha punky
TaKOXX BCE YacCTillle 3’SBJIAIOTHCS HOBI CHCTEMH BEPTHKAIBHUX KOPMO3MIIIYyBayiB,
oOJaZHaHUX MPHUCTPOEM LAHTOBOTO THILY, JUIS MiAiMaHHS 3 TpaHIuei, miadopy Ta
3aBaHTAKEHHS B 3MIIIYBaJbHY KaMepy CUIIOCHOT Ta CIHaXXHOI MacHu.

[Ipomec mpuroTyBanHs 1 po3aaBaHHS KOPMIB csrae Oiau3bko 55-65% Bim Bcix
3aTpaT Ha BHUPOOHUIITBI, TOMY OE3YMOBHO SBJISIETBCA OJHUM 13 HaAHOLIBII
TPYJIOMICTKHX 1 CYTTE€BUX JUIsi €(EKTUBHOTO PO3BUTKY TBapUHHHUITBA. CydacHMit
BUKJIMK 1€ BUKOPHUCTaHHsS 0araro(yHKI[IOHAJIBLHOTO arperary MoOOiIbHOTO THUITY —
MOOUTPHUX KOMOIHOBaHUX KopmomnpuroTyBaidbHux arperatiB (MKKIIA) a6o
smimyBada TMR (Total Mixed Ration).

[Tommpenicty 3actocyBanHs MKKIIA B cBITI 00yMOBlieHE SIK IepeBaraMu
rOJIiBJI1 KOPMOCYMIIIKAaMHU TakK 1 JOCKOHAJICTIO KOHCTPYKINi MamuH. Ha cydacHomy
puHKy €Bponu npeacrasieHo nonan 40 mogenenn MKKIIA.

Cepen ykpalHCBKUX (EepMEPCHKUX TOCHOJAPCTB MOIIMPEHOTO BUKOPUCTAHHS
HaOynu 3MIITyBayl-po3JaBadi 3aKOPJAOHHOTO BUPOOHHUIITBA 13 BEPTUKAJIBLHUM Ta
TOPU30HTAIFHUM THIIOM PO3TalllyBaHHS MOAPIOHIOBATBHHUX IIHEKIB. SIKIIO 0 CKIIagy
KOPMOBHUX CyMIIIei qoaBaTu rpydi 00’eMUCTI KOpMH (CIHO, COJIOMA), SIKI B TIPOLIEC]
3MIIIYBaHHS NOTPIOHO J0JIATKOBO MOAPIOHUTH, Kpallle BUKOPUCTOBYBATH NEPILINNA THIT
MamuH. [pyruil TUI JOLUIBHO BUKOPUCTOBYBATU 3aijisi 30€peKEHHS CTPYKTypH 1
PO3MIPIB YACTHHOK CKJIAJIOBUX KOMIIOHEHTIB Ta SKICHOTO NPUTOTYBaHHS CYMIIIi.
[IpoctoTa KOHCTPYKIi 3MIIIyBaudiB-pO3/laBauiB 3 BEPTUKAIbHUMH [THEKAMH
3yMOBJIEHA JEII0 HIDKYOIO IIHOIO TOPIBHSHO 3 MalllMHAMU BUKOHAHHS POOOYUX
OpraHiB SIKUX TOPU30HTAJIbHE.

TexHONOriYHI CXeMH Ta pO3MIlIeHHS poOoYnxX oOpraHiB B OyHKepax
KOPMOIPUTOTYBaJIbHUX arperariB HaBeIEeHO Ha PHC.

Ha cworogni B VYkpaiHi Ha ckotapchkux (epmax 3amisHi moHany 120
KOPMO3MIIIyBayiB-po3/1aBaviB. BUKOHYIOUM NpakTUYHO (QYHKIII KOPMOLEXIB Ha
KoJIecax, Il MallluHU BIJPI3HIIOTHCS BEIMKUMU PI3HOBUIAMU TUITIB 1 MOJIENIECH.

3 iX meperniky MOXHa BHOKPEMHUTH 3MillyBau-kopMoposnasad ¢ipmu AGM
Miller, sikuii 32 HU3KOIO O3HAK PI3HUTHCS 3 OAHOTUITHUM OOJIAIHAHHSAM 1HIINX (Pipm:

- po3pobsieHuit GpipMoro OYHKEp Ta KOHYCOIOAIOHUN IITHEK 3 HOXKaMu, ¢hopma
SAKUX HE Ma€ KyTiB, TAPAHTYIOTh AKICHE 1 JIETKE 3MIITyBaHHS;

- IIHEK 1 OyHKep BUTOTOBJICHO 13 BUCOKOSKICHOT JIy/’KEHOI CTaJIl, 10 HE pKaBie
B arpeCUBHOMY CEPEIOBHIIII, T TAPAHTYE iX JOBTOBIUHICTS;

- 3alaTeHTOBaHA CXEMa HOXKIB 3 30HOIO0 MEPEKPUTTS OJMH OJHOIO 2-3,5¢M
(3aJ7IeKHUTH Bij] 3HOIICHOCT]) 3a0e3Meuye IKICHE Ta MIBUAKE OAPIOHEHHS KOPMIB;

- BHUKOPHUCTAHHA MOCAHPKEHOT0 Ha JIAHIIIOT 3alaTEHTOBAHOIO «BAap10-00pyUKay,
10 YHEMOJKJIMBIIIOE 3aKJIMHIOBaHHS TIOKIB (Y BUIAJIKY 3aBaHTaXEHHS BPYUHY);

- CHUCTE€Ma TOYHOrO JO03YBaHHS, SIKa TapaHTy€ PIBHOMIPHICTh PO3BAHTAKEHHS
KOpMY Kpi3b O14H1 pO3BaHTaXyBaJIbHI OTBOPY.
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[MopiiitHi 3MilryBayl HaWMOIIMPEHIIT. Y HHUX MOCTIJIOBHO BUKOHYIOTHCS TakKi
oriepailii: 3aBaHTaKEHHSI KOPMIB, 3MIIITYBaHHS 1 BABAHTAXKEHHS TOTOBOT KOPMO CYMIIIIKH.
B Takomy opranizamiifHoMy TAXOl 10 TPOIECY 3MINIyBaHHS € OJHa CYTTEBA
TEXHOJIOTIYHA TIepeBara — MO>KJIMBICTh 3aCTOCYBaHHSI BarOBOTO JI03yBaHHS.

Puc. TexHomoriyHi cxemu Ta po3MillleHHs poO0YNX OpraHiB B OyHKepax
KOPMOTIPUTOTYBAJILHUX arperaTiB
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YIK 681.173.4.004.8

BUPOBHUITBO I'PAHYJIBOBAHUX OPI'TAHIYHUX JOBPUB
HA TBAPUHHHUIIBKIN ®EPMI
3aoonromuko 0.0., lonyxoeuu H.C.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

AHoTanis. /{5 BUponryBaHHs pOCIUH 3 BUKOPUCTAHHAM TEXHOJIOT1T «OpraHiuyHe
POCIIMHHUIITBO», TMOTPIOHO BHOCUTH OpTraHiuHl J00pwBa 30ajaHCOBaHI 3a
MiHEpaJIbHUM KOMILJIEKCOM, sIKi 3a0e3mnedarb yMOBHU sl 3pocTaHHs. Halikpare as
FOTO MIJIXOJATh OpraHiyHi goOpuBa. OpraniuHi JoOpuBa MICTATh: a3oT, (ocdop,
KaJliid, KaJbILii Ta 1HII €JIEeMEHTH >KUBJICHHS POCJIMH, OpPTraHI4yHl PEUYOBUHU MAaIOTh
CepeloBUIIE JJIsI PO3BUTKY I'PYHTOBOI MIKpPOQIIOpH, SIKI MO3UTUBHO BILUIMBAIOTH HA
BJIACTUBOCTI IPYHTY [1,2].

KittouoBi cioBa: opraniuHi 100pHBa, MiHEpaJIbHUNM KOMILJIEKC JOOPUB, rpaHyJa,
Karcyya, KOMIOHEHTH, TPaHyBaHHs, 3MIIITyBaHHS, BHECEHHS. TPYHT

[loctanoBka mnpoOnemu. Opraniudi A0OpUBa CKJIaJAIOThCA 3 PEYOBUH
TBapUHHOTO 1 POCIMHHOTO TIOXO/DKEHHS, SIKi, pPO3KIaJal0uucCh, YTBOPIOIOTH
MIHEpajabHI pedoBHHHU. KpiM TOro, oprasiuli 100puBa OJaroTBOPHO BIUIMBAIOTH Ha
BOJIHE 1 MOBITPSIHE >KUBIICHHS POCIIHH, CIPUSIIOTH PO3BUTKY IPYHTOBUX OakTepiil Ta
MIKPOOPTaHi3MiB, 1 IONOMAaraloTh KOPIHHIO POCIMH OTPUMYBATH JOCTYITHI MMOXKHUBHI
€JIEMEHTH.

AHani3 ocTaHHIX gociikeHb. OMHUM 13 HaWKpaIlUX OpPraHiyHUX OOpUB €
MeperHil. ¥ THO BEIMKOI poraToi XynoOu B CEpelHbOMY MICTHUTHCSA: Boau 75%,
opraHiuHoi peuoBunu 21%, 3araasHoro azoty 0,5%, 3acBoroBaHoro ¢ocdopy 0,25%,
okucy kamito 0,6%. SIKiCTb THOIO 3aJIeKUTH BiJ] KOPMY TBapHWHHM, i1 MIJCTUIKUA Ta
cnoco0y 30epiraHHs Ta nepepooKu.

3a miATBEpIKEHUMHU JaHUMU HAayKOBHMX yCTaHOB, OPTaHiuHI I0OpWBa, TaKi SIK
«blonpodepm», MarOThb BHCOKHI KOE(DIIIEHT BUKOPUCTAHHS POCIUHOIO - 90-95%,
CUHTE30BaH1 cnojiyku (MinaoOpusa) — 30-40% [3].

OcHoBHa yacTtuHa. OJHOYACHO 13 BUCOKOIO «IIOYKHMBHICTIO», THIM Ma€ 1 CyTTEBI
HEJIOJIIKM: BUCOKI 3aTpaTH Ha TPAHCIOPTYBaHHS (Yepe3 BEJIMKY KUIbKICTh BOJH) Ta
30epiraHHs, BaKKICTh pIBHOMIPHOTO BHECEHHS B IPYHT, a TAKOX 4Y€pe3 HASBHICThH B
CBDXKOMY THOT IIK1JTUBOI MIKPO(IIOpH, S€Ib TEIBMIHTIB 1 HaCiHHS Oyp SHIB.

['Hiii, K 7OOPUBO HE MOKHA BUKOPUCTOBYBATH B CBKOMY BHUIJIsiAl. ToMy THiH
MepepoOIIsSIIOTh, MPECY0Th B rpaHyiu. [lig yac TermoBoi oOpoOku sKicTh 10OpHBa
MIIBUIYETHCS 3a PAXyHOK 3HUIICHHS IIKIVIMBHX KOMIIOHEHTIB, BUPINIYETHCA
mpo0JjiemMa TPaHCIIOPTYBaHHS Ta 30epiraHHs(rpaHyd MOKHA 30epiraTi B 3BUYANHUX
MiIIKax, 0a’)kaHO B CYXOMY MIiCII1).

['panynboBanmii THiH - 1€ (hopMa KOHUEHTPATY (PEPMEHTOBAHOTO HATYPAIBLHOTO
rHoto. BoHa siBiisie co000 MMIIHIPUYHI CyX1 1 TBEpIl I'paHyidu. BoHM He MICTATH
XIMIYHUX PEUYOBUH, KJ€ a00 KOHcepBaHTIB. I[Ipu ogHakoBOoMy 00Cs31, TpaHyIu
Ba)XaTh B YOTUPHU Pa3yd MEHIIE B MOPIBHSAHHI 3 THOEM 1 MalOTh OUIBIINY HIIJIBHICTh Ta
MOXXUBHICTh, TOMY 1 BHOCUTH T'paHyJl MOTPIOHO MEHIE HDK THOI0. Takox, y BH/II
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rpaHysl J00pHBO JOCHUTH JIETKO BHOCUTH SIK BpY4YHY Tak 1 3a JIOIOMOI'OIO
CLIbCHKOTOCTIOAAPCHKOT TEXHIKH.

[Ticnst BHeCeHHS B IPYHT, TpaHyJM i BIUTMBOM BOJIOTOI 3eMili HaOyXaroTh 1
PO3MaialoThCs, BUBUILHIOIOUU B IPYHT MOXUBHI PEUOBUHH, 110 B HUX MICTAThCA. [Ipu
bOMY TpaHylIH 30epiraloTb HEOOXITHI MOXXKHUBHI PEYOBHMHH MJi MPABUIBLHOTO
PO3BUTKY POCJIHH 1 6aratoro Bpokaro. 3aBISKU CBOid (opMi, TpaHyIbOBAaHUH THI
MOKpAIIy€ CTPYKTYPY IPYHTY, K TpaauIliiHUI THIl, 3a0e31euyroun JOCTaTHIN 3amac
KUBUWJIBHUX PEYOBHH JJIA POCIHH. Yepe3 BUCOKY IIUIBHICTh Ta MOXXUBHICTH TPaHYIL,
TI€I0 K KUTBKICTIO THOIK MOKHA YAOOPUTH O1IBIINY MOXKWBHY IUIOINLY JJI POCIUHHM, a
OT)K€ 3€KOHOMUTHU 100puBO. ['paHynbOBaHUN THIN JOCUTH JIETKO TPAHCIIOPTYBAaTH, a
TaKOX 3a HaJEKHHUX yYMOB, MOr0 MOKHa JIOCUTh JIOBrO 30epiratu, 110 J103BOJIUTH
3MEHIIUTH BUTpPATH KOINTIB Ha II omeparii. Y BHIJIAAI TpaHyld, A0OPHUBO €
HETOKCUYHUM JJIsl JIFOJIEH 1 HE Ma€ CHJIBHOIO HEMPUEMHOTO 3amaxy, L0 MOJIEruye
poOOTY 3 HUM 1 3MEHIITY€ BIPOT1IHICTh OTPYEHHS MPAI[IBHUKIB.

BucHoBKHM, BUPOOHHUIITBO TIPaHyJbOBAHOTO THOKO XO04 1 MOTpedye 3HAYHUX
KOLUTIB, aje y MaiOyTHbOMY OKYHHUThCS HIAIPHUEMCTBY. OOHUM 3 NPIOPUTETHUX
HaIpsIMKIB € BUKOPHUCTAHHS iX y OpraHIYHOMY 3eMJepoOCTBI. TBApMHHUIITBO Mae
BUpIIIATIbHE 3HAYEHHS.

Jlireparypa

1. Cmakora S. Illo Take opraniuHi n00puBa: BUIU, XAPAKTEPUCTHUKA,
3actocyBanHsa [Enextponnuii pecypc]/ URL: https://agroapp. com.ua/uk/blog/shho-
take-organichni-dobriva-vidi-zastosuvannya/.

2. Opraniuni qoOpuBa Ta nokpanryBadi rpynty. Ctarti 19 B pegaxiii 3akony No
1531-VIII Bix 20.09.2016 (Ilpo BHecenHs 3MiH g0 3akoHy Ykpainu "IIpo moGiuni
MPOJYKTH TBAPUHHOTO TOXO/KCHHS, HE MPU3HAYEH1 JIJISl CIIOKWUBAHHS JIFOAUHOO"
010 Y3TOJIPKEHHS HOT0 MOJIOXKEHB Y cepl MOBOKEHHS 3 IPOIYKTAMU TBAPUHHOTO
MOXO/DKEHHS, 0 HanexaTb 10 Kareropii II, 3 BuMoramm 3akoHogaBctBa €C)
[Enextponnuii pecypc] URL: https://protocol.ua/ ua/ pro pobichni produkti
tvarinnogo pohodgennya ne priznacheni dlya spogivannya lyudinoyu stattya 19/.

3. JloOpuBa OpraHiyHOTO YM CHUHTETHUYHOTO IMOXO/KCHHS: SIKa PI3HUIIA, IO
BHocUTH B IpyHT? [Enextponnuit pecypc] URL: https://bioz-volyn.com.ua/korysni-
statti/articles/ 247/
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VJIK 631.363

CTIMKICTh TA KOHKYPEHTOCIIPOMOJKHICTHh TBAPHHHUIILKOI'O
CEKTOPA YKPAIHM
Xmenvoecovkuit B.C.
Hayionanvnuii ynisepcumem biopecypcis i npupoooxkopucmysanus Yxkpainu

Meta poboTH moJiirae y aHalli3l YHHHUKIB, SIKI BIUIMBAIOTh HAa CTIMKICTH Ta
KOHKYPEHTOCTIPOMOKHICTh TBAPWHHHUIIBKOTO CEKTOpa YKpaiHW, MOJaHO 3aco0u
MexaHi3allli ToMiBIl TBApUH BUXOMSIYM 13 CHOCOOy iX yTpUMaHHS, TOTOJIB’S Ta
CKJIaJIOBUX KOPMOBOT'O PaIlioOHy Ha (epmi.

B onHOMy 13 cTpaTeriyHux 10KyMeHTiB €Bporelicbkoi komicii (€K) mia Ha3Boro
«badeHHs CIIBCHKOTO TOCTOAPCTBA Ta MPOJAOBOIBCTBA» BKA3y€ThCSA HA BAXKIMBICTDH
CTIMKOTO Ta KOHKYPEHTOCIIPOMOXKHOTO KYpPCY TBAPHHHHIIBKOTO CEKTOPA.

CbOrojiHi, CEKTOp TBapMHHUITBA NPALIOE HA MEXI BUCOKUX PHU3HKIB Yepe3
rJI00abHY CBITOBY KOHKYPEHIII0O Ta €KOHOMiuHI motpsiciHHa. depmepu €Bpornu
MMOBUHHI IOTPUMYBATHCh BUCOKHX €KOJIOTIYHMX 1 COLIIAJIBHUX CTAHJIAPTIB, BHACIIIOK
YOro 3HaXOJAAThCS B YMOBAX HEPIBHOT KOHKYPEHIIIi HA CBITOBOMY PUHKY. Y 3B’SI3KY 3
nuM €K BHU3Hae HEOOXIAHICTH BIPOBAHKEHHS CHEIIaJIbHUX 3aXOJ1B IS MIATPUMKH
KOHKYPEHTOCTIPOMO>KHOCTI €BPONEHCHKOTO TBAPUHHHUIITBA.

Ak 3a3Havae€TbCs |y BUIIE3TaJaHOMY JIOKYMEHTi, TBapUHHHUIITBO € 1
3UIMIIATUMETHCS HEB1I'€MHOIO YacCTHHOK CLILChKOTO rocmogapctBa €C, iHoro
KOHKYPEHTOCTIPOMO>KHOCTI Ta 3rypToBaHocTi. CTajie TBApUHHUIITBO MA€ BUPIIIAIbHE
3HaUYCHHA i1 eKOHOMiKM €C, JXKUTTE€3IaTHOCTI CUTbCHKUX PETIOHIB, 30€pEKECHHS
HABKOJIUIITHLOTO CEPEIOBHUIIA Ta CUIBCHKUX JIaHITA(TIB.

Y  BHUCHOBKax pI3HUX JIOKYMEHTIB €BpOMNEHChKOI  KOMICII  TakoX
MIIKPECTIOETHCS, 1110 JUIS MOJANBIIOI0 PO3BUTKY TBAPUHHMIIBKOT raidy3l HEOOX1THHMA
IHAUBITYyAIbHUA MIAXI1J 3aMICTh YHIBEPCAIbHUX pilieHb. JlJIs LIbOTO MPOMOHYIOTHCA
TEPUTOpIAJILHO  aJanToBaHl  3aXOAW,  SKI  CHOPUSATUMYTh  I1JIBUILEHHIO
KOHKYPEHTOCIIPOMOKHOCTI Ta €KOJIOTTYHOI CTa01JIbHOCTI TBAPUHHUIITBA. TaKOX, € P
1HIIIaTUB, fKI TepeadavyaroTb CTBOPEHHS «JIAHIIOra MEpPeIoBOr0 TBAPUHHUIIBKOTO
BUPOOHUIITBA», IO BKJIKOYAE BIPOBAHKEHHS I1HHOBAIIMHUX METO/IIB BEICHHS
roCrofapcTBa, TOKPAIICHHS YMOB BHUPOOHUIITBA Ta PO3BHUTOK BIAMOBITHUX
TEXHOJIOT1H.

e crocyeTbes 1 HaMO1 KpaiHu, ajpke YKpaina Ha0yJia MOBHOIIPABHOTO WICHCTBA
B COT (CgitoBa opranizartisi Toprieii) 16 tpaBus 2008 poky. Ilompu mepeBaru, siki
Hagae wieHcTBO y COT, 30kpeMa CTBOPEHHS OUIBIN CIPUATIUBUX YMOB JIOCTYITy Ha
CBITOBI PHHKH TOBapiB, BPETYJIIOBAHHS TOPTOBEIHHUX CYIEPEUYOK, MOKIIUBICTDH
peaJizarllii CBOiX 1HTEpECiB y 6araToCTOPOHHIX TOPTOBEIBHUX IEPETOBOPaX, 1€ TAKOXK,
3000B’s3y€ 110 BIAMOBIJAIBLHOCTI. Tak, KpaiHa TOBHMHHA 3a0€3MEUYUTH PEXKUM
HaWOUIBIIOrO CHPUSHHS y TOPTIBIL 1 MOCIYTI TOBapaM 1HO3EMHOTO MOXOKECHHS.
3miiicCHIOBATH  peryJiloBaHHS  TOPriBiml  TapudHUMH  METOAaMH, a  TaKOX
BPETYJIbOBYBATH TOPIOBEJIbHI CYNIEPEUKH MIJITXOM KOHCYJIbTAIll|, IEPETOBOPIB TOIIIO.
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VY 3B’s13Ky 3 MM y HalIii KpaiHi po3poOJIsiioTh Ta BTUIIOIOTh Y TBAPUHHHUIIBKUAX
KOMIUIEKCaxX MEpCIEeKTHBHE Ta KOHKYPEHTO3[daTHe oOmamHaHHS ans rofiBm BPX
(Benukoi poratoi xyzao6u). Lle oOnamHaHHS NMOBHMHHO TO€AHYBAaTH €(EKTUBHICTD,
3HIDKCHHSI BUTpPAT, aBTOMATH3AIlil0 TMPOIECIB Ta 3PY4YHICTH B OOCIyrOBYBaHHI.
ABTOMAaTH30BaHI CUCTEMH TOMIBII MOXYThb MOJPiOHIOBATH, 3MIIIyBaTH KOPMOBI
KOMITOHEHTH Ta PO3/1aBaTH 1X y BUTJISA/I TOTOBUX MOBHOPAIIOHHIX KOPMOBHX CYyMIIIIOK
13 TOUHUM JO03YBaHHSM Ha METpP MOTOHHHM, IO JO3BOJISIE€ 3HUKYBATH BUTpATH Ha
TOJIBII0 Ta 3a0e3ledyBaTd TBapuH 30anaHcoBaHOO cywimiio. Cioau yBIWIYTb
CUCTEeMH MOHITOPHHTY Ta aHamizy TromiBial crajga. Ilg TexHomoris Oyje
3aCTOCOBYBATHCH Y BEJIMKWX TBAPUHHHUIILKUX KOMILJIEKCaX 3 MOrojiB’ M Oiibine 1000
royiB. B mianmazoni 35-1000 romiB niHOrO cTaja MOUUIBHUM OyJie BUKOPUCTAHHS
no/ipiOHIOBaviB-3MilIyBadiB-po3aaBayiB, cuctema TMR (Total Mixed Ration) puc.1.

Puc. 1. CamoxinHuii 3minryBad-po3aaBad, (a) OCHAIIEHUN 3aBaHTaXyBaJIbHOIO
bpe3oto, MPUUIMHKKN 3MIITyBad-po3aBay (0) 13 3aJIy4eHHSIM HaBaHTa)KyBada

3minnyBadi-po3gaBadyi - 1€ MallldHU, SKI MOJAPIOHIOIOTH, 3MINIYIOTh BCl
IHIPEJIIEHTH KOPMOBOI'O PAIiOHY B OJHY CyMIlll, 3 HACTYIHUM po3aaBaHHsM. [Ipore,
MalllMHU Yy MPUYITHOMY BapiaHTi, 3€0UTbIIOT0, BUMAralTh 3aCTOCYBAHHSI OKPEMOTO
HAaBAHTAKyBaya KOPMOBHMX KOMIIOHEHTIB, a CaMOXIJIHI MAallWHU 13 BIJIACHUM
HAaBAHTAXKYBAJbHUM IPUCTPOEM MAIOTh BUCOKY BapTiCTh. i1 CIMEMHMX Ta IpIOHUX
(dbepMepChbKUX TOCMOAAPCTB 3 MOTOJIIB’SIM 10 35 TOJIiB €KOHOMIYHO-AOUUIBHUM Oyie
BUKOPUCTAHHSA MEPECYBHUX CAMOTO/IIBHUIb PUC.2.

Puc. 2. bBynkepHa camoromiBHUIIS
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CaMOromiBHHUIII — MPHUCTPOI, M0 NPU3HAYEHI MJIA 3TOJAOBYBaHHS KOPMIB
TBapUHAM Ta CKJIAJAIOTHCS 13 HAKOMWYYBAJIBLHOTO OyHKepa Ta TOAIBHUII Yy BHIJISIIL
Kopo0a, jx0100a uu smmka. CaMOTOAIBHUII, B 3aJIEKHOCTI BiJl 0COOIMBOCTI OyI0BH,
MOXKYTh BHKOPHUCTOBYBATHUCH TaKOX JJIsl MiABe3eHHS KopMy. HaiiGinbm mommpena
cXeMa BHKOPHUCTaHHS CAMOTOJIBHHUIIb 13 3aTyYCHHSIM aBTOMOOLIHHOIO TPAHCIOPTY,
KU MiABO3UTH, MEPIOJUYHO (Uepe3 ACHb-/1Ba), KOPMOBY CyMIlI BiJf KOPMOBOTO
00’ekta. Bimomi TakoX TPUYINIHI CaMOTOJIBHHUIN, SKI y MICIIl MPUTOTYBaHHS
3aBAaHTAXKYIOTHCS KOPMOBOIO CYMIIIIIIIO, & TOTIM TPAHCIIOPTYOTHCS A0 MICIISI TOJIIBIII
TBApUH.

OTxe, CTIHKICTh Ta KOHKYPEHTOCIPOMOKHICTh TBAapUHHUIBKOIO CEKTOpa
VYKpaiHu B CKJIQAHMX YMOBAaX TOCHOJApPIOBaHHS MOXE 3a0€3MEeYUTH JIMIIE YITKE
JOTPUMAHHS €KOHOMIYHO-JIOIIIBHUX TEXHOJIOT1M, SIKi 3MEHIIYIOTh BUTPATH KOPMIB Ta
MiBUIIYIOTh iXHIO 3aCBOIOBAHICTh TBApUHAMH, 3HIDKYIOTh 3aTpaTH JIOJCHKUX Ta
TEXHIYHUX PECYPCIB, & TAKOX BIANOBIIAIOTH CTPATET1i BOJHOI CTIHKOCTI.

Jlireparypa
1. €Bpokomicis MpeAcTaBUiIa «I0POKHIO KapTy» I CLUILChKOTOCIOAAPCHKOrO
CEKTOpY €C. https://ukragroconsult.com/news/yevrokomisiya-predstavyla-

dorozhnyu-kartu-dlya-silysykogospodarsykogo-sektoru-yes/

2. €C Bu3HAae HEOOXITHICTb MIATPUMKH KOHKYPEHTOCIIPOMOMXHOCTI
TBapUHHUIITBA. https://agroreview.com/content/tvaryny/yes-vyznaye-neobhidnist-
pidtrymky-konkurentospromozhnosti/

3. ¥V €C Bu3HaOTh HEOOXIMHICTH  3aXOMIB  JJII  MHIATPUMKH
KOHKYPEHTOCTIPOMOXKHOCTI ~ TBapuHHHUIITBA.  http://www.milkua.info/uk/post/u-es-
viznaut-neobhidnist-zahodiv-dla-pidtrimki-konkurentospromoznosti-tvarinnictva

4. €BpokoMiCisi TpEICTaBUIIa HOBY CTPAaTEril0 PO3BUTKY CUIBCHKOTO
rocnogapctea  €C.  https://greenpost.ua/news/yevrokomisiya-predstavyla-novu-
strategiyu-rozvytku-silskogo-gospodarstva-yes-i84751

5. Mamunu ta o6nagHaHHs aiig TBapuHHMITBA. Peenko I.I., bparinens M.B.,
XwmenboBchkuid B.C. — K.: TOB «III Komnipunat», 2018. 567 c.
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YAK 631.363

OBI'PYHTYBAHHS KOHCTPYKIII POTOPHOI 3EPHO/IPOGAPKHA
Ilomanoega C.E., Tapacenko A.C.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Yxpainu

Ha ocHOBI poBe1eHOr0 aHATITHYHOTO OTJISIAY KOHCTPYKIIiH MoAp1OHIOBaIbHIX
MAIIIH BCTAHOBJICHO, 1110 HE3BAXKAIOYHM HA YHIBEPCAIBHICTh Ta MPOCTOTY KOHCTPYKIIIT
MOJIOTKOBUX  Jp0o0apoK, sKi  OTpUMaId  HAWOUIbIIE  PO3MOBCIOJKEHHS B
CIITBCBKOTOCIIOIAPCHKOMY BHUPOOHMIITBI, Il MAIIMHK BHUMOTJIHMBI JIO BOJIOT'OCTI
3epHOBOTO MaTepiany (He OubIe 17%), MoxyTh BunaBaTH 10 20% IUIMX 3€peH Ta J10
30% nmuono1i6HO1 paxilii B OTpUMaHOMY MPOIYKTI.

3 TOYKHM 30py eKCIUTyaTalllifHOi HaJIHHOCTI Ta €KOHOMIYHOCTI €()hEeKTUBHOCTI
IpoLecy MOJPIOHEHHS 3€pHOBHUX MaTepiaiiB JJsi MPUTOTYBaHHS KOHLEHTPOBAaHUX
KOPMIB ONTUMaJIbHUM BHOOPOM € ApoOapku, IO MNPaLlIOTh 3a HPUHIUIOM
CKOJIFOBAHHS IIPH MOJAPIOHEHH]1 MaTepialy Ha YaCTUHU MPU MIHIMAJIbHIN 3a 3arajibHii
TPUBAJIOCTI TPOLECY NEPEpPOOKHM CHUPOBUHU (B1JI 3aBAaHTAXEHHS 10 BUBEICHHS
roTOBOro Mpoaykry). Cepen Takux JIpoOapoK MOKHA BHAUIMTHA BaJIbLIbOBI Ta
BIJILIEGHTPOBO-POTOPHI NOIP1IOHIOBAYI, K1 XOY 1 € IOCUTh EHEPrO- Ta METATIOMICTKUMHU
JUTSl BUKOPUCTaHHA Y MaJIUX (PEpMEPCHKUX Ta OCOOMCTUX MIJCOOHMX rOCIOIapCTBAX,
aje Mmpu UbOMY 3a0€3MeuyloTh JIOCTATHRO BHUPIBHAHHMM MO OAHOPIJHOCTI CKJIaj
MoApiOHEHOTO MPOAYKTY. 3a pe3ysbTaTaMU MPOBEJCHOTO aHajli3y MOXKHa 3pOOUTH
NPUMNYIIEHHS, W0 MIABUIMUTH €(GEeKTUBHICTh TPOIECYy MOAPIOHEHHS 3EPHOBHX
MarepiaiaiB, MOXKJIUBO 32 PaxXyHOK CTBOPEHHS €HEProe(eKTUBHOI KOHCTPYKIIHHO-
TEXHOJIOT1YHOI TOPU30HTAIBLHOI POTOPHOI APOOApKH, B sIKiM pyHHYBaHHS BHXITHOT
CUPOBHMHH Ha YaCTKH Oy BIOYBATUCH NUISIXOM 3p13y Ta CKOJIOBAHHS 3 OTPUMaHHAM
OJIHOP1THOTO (PPaKITITHOTO CKJIaJy TOTOBOTO MPOIYKTY.

Puc. 1. IlpunniumnoBa cxema poTOpHOI ApodapKu

OcCHOBHMMH pOOOYMMH OpraHaMU 3aIPONOHOBAHOI KOHCTPYKIIi € poTop, IO
obepraeThcs, 1 HepyXxoMuil cratop (meka). Ha puc. 1 mokaszaHi KyTH 3aXOIUICHHS
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BUXIZHOI YacTKu po3MipoM D, 1 CXeMaTW4HO TMpeACTaBICHI 30HH Kamepu
MoJIpiOHEHHS, TI0 SIKUX BOHA PYXAETHCS B IPOIIEC] MepepoOKu: 1 - 30Ha 3aBaHTaKEHHS,
2 - 30Ha 3aXOIJICHHS 3€PHUHHN POTOPOM, 3 - 30HA TOAPiIOHEHHS BiANOBiAHO. Ha minstHin
AA BB, 3aiiicHIO€TECS 6€3mocepeiHii BIUTMB pOOOYMX TTOBEPXOHL POTOpA 1 cTaTopa
Ha 3€pHIBKY, B PE3yJIbTATI YOTO BiI0yBa€ThCs ii pyHHYBaHHS 1 BUBEJACHHS OTPUMaHUX
YJaCTUHOK 3 Apodapku uepes 3a30p O. [Ipu ibomy nyra 11i€i 3001 A 1B yTBOpeHa Kojiom
paniycom Ry, nentp sikoro Op 3HaXOIUTHCSA Ha KoOJl poTopa 3 paaiycoM R. 3ona 4
IMPUKIHIIEBOI OOpPOOKM YaCTHMHOK BIAMOBITAE TOAATKOBOMY KajdiOpyBaHHIO iX 3a
PO3MIpOM 3a30py O.

[Tporiec moapiOHEHHS 36pHOBOTO MPOIYKTY B POTOPHIN Ipobdapiii Bi1OyBae€ThCs
HAaCTYIIHUM YHMHOM. 3€pHO, HaIxoJsf4u 3 OyHKepa B 3aBaHTa)KyBajJbHE BIKHO,
HAIlOBHIOE TOJPIOHIOBAJIbHY KaMepy, MOTPAIUIIOTh y MO3J0BXKHI Hasu poropa 1
TPAHCIOPTYIOTHCA B HUX JIO €JIEMEHTIB CTaTOPa, SIK1 3MIHIOIOTH iX BUXIIHY (opMmy 3a
paxyHOK 3pi3yBaHHS 1 ckoytoBaHHsS. [Ipy 11boMy Bi1OyBa€ThCsl 3alOBHEHHSI BCHOTO
MPOCTOPY MDK POTOPOM 1 BHYTPINIHHOK TOBEPXHEIO CTaTopa, K BHUXIJIHUM
MPOJYKTOM, TaK 1 YaCTUHAMHU 3€pPHIBOK, L0 3aJMIIMIUCS micias 3pi3y. OTpumadi
YACTUHKH MPOJYKTY MEPEMIIIYIOThCS Jalll B Ia3aXx poTopa 0 PO3BaHTAXyBaJIbHOTO
BiKHA. TakMM YMHOM, y 3alPONOHOBAHIN KOHCTPYKIIi TOPU30HTAIBLHOTO POTOPHOIO
MOAP1I0HIOBaYa MOKJIMBE YTBOPEHHS MIIIONOA10HO1 (hpakiiii a00 MpOXOKEHHS LLITUX
3€pHIBOK 3aJI€KATh BiJl yMOB TPAHCIIOPTYBAHHS Ta MOAUTY iX Ha KPYNKY B MOPOKHUHI
MK CTaTopoM Ta poTopoM. Benuke 3HaueHHS NMpU IIbOMY MAaTUMYyTh Opi€HTaIlls
3€pHIBOK Y MOMEHT Pi3aHHs, BeTUYHHA poO0YOro 3a30py, (hopma Ta KUIbKICTh pudIIiB,
(b13uKO-MeXaHI4H1 BIACTUBOCTI 3€PHIBOK Ta 1HIII (PaKTOPH.

TakuM 4YHMHOM, KOHCTPYKLIS TOPHU30HTAIBLHOI POTOPHOI IpOOApKH 103BOJISIE
opraHi3yBaTH MOAPIOHEHHS 3€PHOBOTO MaTepiaay 3a TaKOK CXEMOI0: 3aKJINHIOBAHHS
- IOJIpIOHEHHS - BUBEJEHHS. AJie 32 paxyHOK TOT0, II0 PyXOMHUM €JIEMEHTOM Oyje
JUIIE POTOP, MOXJIMBE 3HI)KEHHS CTHUCKAIOUUMX 1 MEPEeTHUPAIOYMX BIUIMBIB, SKi
MPU3BOJATH [0 YTBOPEHHS MEpenoapiOHEeHOi NWIOBUIHOI (pakiii, HarpiBaHHs
MPOJIYKTY, IEPEBUTPATH €HEPTIi MpHU 30€peKeHH] OJTHOPITHOTO CKIIay MOAPIOHEHOTro
Marepiaiy, 10 OTPUMYEThCSI.

Jlitreparypa

1. Myhailovych Y., Potapova S., Achkevych O., Achkevych V. Increasing
efficiency of grinding process in single-roller grain mill. “Engineering for Rural
Development”. Volume 20. Jelgava, Latvia University of Agriculture. 2021. Pp. 712-
717. doi.org/10.22616/ERDev.2021.20.TF156

2. Revenko I., Khmelovskyi V., Revenko Y., Rebenko V., Potapova S.
Justification of parameters affecting increase of hammer crusher productivity.
“Engineering for Rural Development”. Volume 22. Jelgava, Latvia University of
Agriculture. 2023. Pp. 714-720. doi.org/10.22616/ERDev.2023.22. TF142

3. Mamunu ta ob6nagHaHHs A1 TBapuHHMIITBA. HaBuansHuii mocionuk /B.C.
XmenboBchkuii, B.B. bpartimko, B.I. Pebenko, O.0. 3a6onoteko, C.€. IloTanosa.,
O.M. AukeBnu, B.I. AukeBuu, M.I. Ikanpunk. KuiB: PegakiiiiHo-BUIaBHUYHNN BT
HYVYBIll Vkpainu, 2024. — 235 c.

114



«ObyX08cvKi uumans»

YAK 637.116.4

YIAOCKOHAJIEHA KOHCTPYKIUIA BAKYYMHOI'O HACOCY
NOIJTbHOI YCTHOBKH
Ilomanoea C.E., Illynvicenko O.O.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmysanus Ykpainu

Y IO0CKOHAJIEHHS CUCTEMH TEXHIYHOTO 3a0€3MEUYEHHS CIIbChKOTOCIOAAPCHKOTO
BUPOOHHUIITBA HA CY4aCHOMY €Tari Mae€ 31MCHIOBATUCS 3a MPUHIUIIAMH PECYpPCo- 1
eHeproszoepexxeHHs. Bimomo, 110 B pi3HUX Taly3sX CUIbCHKOTO FOCTOAapCTBa, B TOMY
YUCJII HAa MOJIOYHHMX ¢epMmax, IpU MAIIMHHOMY JOIHHI IIMPOKO BHKOPUCTOBYIOTH
BaKyyMHi ycTaHOBKU. Ha naHuii yac mpu JOTHHI KOpIB BUKOPHUCTOBYETHCS JIOCUTh
IIMPOKUHN CHEKTP JOUNBHUX MAIUWH: Bl 1HAMBIIYyaJIbHUX JIOUIBHUX YCTAHOBOK, JO
Cy4aCHMX aBTOMATHU30BAHUX JIOUIBHUX YCTAHOBOK 1 101IbHUX poOoTiB. [Ipu iboMy Ha
AKICTh MAIIMHHOTO TOTHHS 3HAYHWI BILUTUB CIPUYUHSE BAKYYMHUN PEKUM B CUCTEMI,
AKUN 3a0€3MeUyl0Th BaKyyMHI Hacocu. E(eKTUBHICTh poOOTH NOITBHUX YCTAHOBOK
BU3HAYAETHCS CTAOUIBHICTIO BAKYYMHOT'O PEXXHMMY MO BCIi JTIOBXKUHI BAaKyyMIIPOBOJA.
[ImacTUHYATO-POTOPHI HACOCH, SIKI IIMPOKO BUKOPUCTOBYIOTHCS MJII CTBOPCHHS
BaKyyMy B Cy4YaCHUX JOINbHUX YCTaHOBKaX, MAalOThb psI HEAONIKIB: HU3BKY
JOBTOBIYHICTh, CIHPUYMHEHY ILIBHJIKMM CIIPAlIOBaHHSAM pOOOYMX OpraHiB, BHCOKI
eHepro3aTpaTu Ta 3Ha4yHUU 1ryM npu poOoTi. Kpim Toro, onuBa, 10 HaAXOIUTh 110
poOouoi KaMmepu, BUKHMJIAETHCS B HABKOJMUIIHE CEPEAOBUIIE, IO MOTIPIIYE
€KOJIOTIYHUHN CcTaH. 3aCTOCYBAaHHS BOJIOKIJIBIIEBMX BAaKyYyMHHX HACOCIB TaKOX HE
3abe3neuye eheKTUBHY POOOTY OITbHUX YCTAaHOBOK.

Bimomi ABOpOTOpHI BaKyyMHI HACOCH, MOBITPOYBKH 1 KOMIIPECOPHI MalIUHH,
K1 BUKOPUCTOBYIOTHCS TSl 3a0e3eueHHs Bakyymy. OJIHaK Taki HACOCH HE IMOBHICTIO
BIJIMIOBIAAI0Th BUMOTaM JI0 OOJIaJHAHHS, 1110 BUKOPUCTOBYETHCS MPH MAIIMHHOMY
noinHi. ToMy po3poOka BaKyyMHOI TEXHIKH, sika Oyne 3a0e3nedyBaTd BiAMOBIIHY
MPOJYKTUBHICTE 1 HEOOXIAHUM BaKyyMHMH pEXUM, BIIPIZHATHCS  MAaJOko
€HEPrOEMHICTIO, BHCOKOIO HAJIMHICTIO 1 JOBrOBIYHICTIO Ta  BIJANOBIAATH
300TEXHIYHUM BUMOTaM, € aKTyaJIbHUM 3aBJIaHHSAM. 3 ypaxyBaHHSM BKa3aHUX MOTPeO
HaWOIbII MEPCIEKTUBHUMU B LIOMY IJIaHI € JBOPOTOPHI HACOCH.

3a OCHOBY MJisl TOAANBIIOTO JIOCIIHDKCHHS Ta BIOCKOHAJICHHS MOXe OyTu
NpUIHATA HACTyIIHA KOHCTPYKLIS JBOPOTOPHOIO BakyyMHOro Hacocy (puc. 1).
JIBOpOTOpHUII BAKYYMHHI HACOC Ma€ BEAyUUi JBO3YOHil poTOp 2 1 Ta BEICHUI POTOP
3 3 nBoma BrnaguHamH. TeXHIYHY HOBH3HY fBJIS€ T€, IO 3yOW 1 BIAAUHH POOOUMX
MMOBEPXOHb POTOPIB MAIOTh €BOJBBEHTHUN TPO(DLIb, IO 03BOJISE TPU BXO1 3y0a y
BIIaJJUHY BUTPUMYBAaTH MIHIMaJIbHI 3a30pu. BcMokTyroue BiKHO 4 po3TaiioBaHe IO
JOTUYHIN 0 OCHOBHOTO KOJIa, IO CIIPHUS€ 3HUKEHHIO BTPAT €HEPrii Ha BCMOKTYBaHHI.
JUis y3rogkeHoro o0epTaHHs POTOPIB iX YPYXOMJICHHS 3[IHCHIOETHCS 3y04acTUMHU
KOJIECaMH, 1110 3HAXOASTHhCS B MacisiHiM kamepi. PoOoumii mporiec 3a1HCHIOETHCS
HAacCTYnmHUM 4MHOM. [Ipu oOepTaHHI POTOPIB MOBITPS MEPEHOCUTHCS 3 MOPOKHUHU
BCMOKTYBaHHSI B IOPOKHUHY HarHiTaHHS BOAJUHAMU, 10 3HAXOATHCS Ha BEJIEHOMY
potopi. Ilpu BXomxkeHHI 3y0a y BmajuHy OO0'€M MOBITPS BHUTICHSETHCS ILIIXOM
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NepPEeKOYyBaHHs €BOJIbBEHTHUX MOBEPXOHB. B 30H1 Be1IeHOT0 poTOpa, 110 Ma€ BIIATUHU
3 €BOJIbBEHTHHUM MpO(isieM, € HarHITaTIbHE BIKHO 5.

Puc. 1. Cxema 1BOpOTOPHOT0 BaKyyMHOT'O HACOCY
1 — kopryc Hacocy; 2 — BeAyuuid poTop; 3 — BeACHU poTop; 4 — BCMOKTYIOUE BIKHO;
5 — Har”iTajJpbHE BIKHO

st y3romkeHoro ooepTaHHs pOTOPIB BCTAHOBJICHO MEXaHI3M CHHXPOHI3allii,
[0 CKJIAJIA€ThCA 3 Mapu JAPIOHOMOIYJIBHUX 3y04acTHX KoJjic. B kopmyci, B 30HI
HarHITaHHS BUTOUYECHUM MepenycKHUM kaHaia. CTUCKaHHS MOBITPS 3A1HCHIOETHCS B TOM
nepiojl, KOJU HAaTrHITAIbHE BIKHO 3aKpUTE pajladbHUM IpodijeM BEACHOTO POTOpY.
[Ipu cniBmajaiHHI BOAAUHU BEJEHOTO POTOpPA 3 HArHITAIBHUM BIKHOM, BiIOYBa€ThCS
HarHiTaHHS CTUCHEHOrO MOBITPS, @ MOro BUTICHEHHS 3/1MCHIOETHCS Yepe3 BIKHO,
BHKOHAHE B 30H1 BEJICHOTO pOTOpA.

TakuM YMHOM, 3ampONOHOBaHAa KOHCTPYKIIS BaKyyMHOTO Hacocy Jae
MOXJIUBICTh ~ 3a0€3MEYUTH  CTAaOlIbHUN  BaKyyMHHH pEXUM TP  MEHIIUX
eHepro3arpaTtax Ta 3a0€3Me4YnTH HaJIIHICTh Ta JJOBTOBIUHICTh POOOTH.

Jliteparypa

1. XmenwsoBcrkuii B.C., [1aBnenko C.1., Jluaauk FO.O., dynxin B.1O., Anies E.b.
MexaHiKO-TEXHOJIOTIYHI OCHOBM BUKOPHUCTaHHS BaKyyMHHMX HAacoOCIB JOIJIbHUX
yctaHoBok: MoHorpadid. K.: 2017, LI “Kommpunt”. 177 c.

2. Mockanenko C., Jlimuackuit C. MeToiika KOMITJIEKCHOT OIIIHKY €()eKTUBHOL
eKcIuTyaTarlii 1oinbHUX ycTaHoBOK. TexHika 1 TexHonoris AIIK. YkpHIITIBT iwm. JI.
[Toropinoro, 2010. Ne 8(11) C. 29-31.

3. IMamii A.Il. OGrpyHTyBaHHs, po3poOKa Ta €(PEKTUBHICTh 3aCTOCYBAHHS
IHHOBAIIMHUX TEXHOJIOTIH 1 TEXHIYHUX PIIIEHb Y MOJIOYHOMY CKOTapcTBi. ABTOped.
aucC. Ha 3100yTTA HAyK. CTyNeHs JI-pa c.-T. Hayk. Mukomnais. 2018, 60 c.

116



«ObyX08cvKi uumans»

UDC 614.8:636:115.03

ANALYSIS OF MEANS FOR CREATING MICROCLIMATE IN BARN
Zabolotko 0.0., Gavrilyuk D.V.
National University of Life and Environmental Sciences of Ukraine

Abstract: An analysis of the means for creating a microclimate in the barn was
carried out.

Key words: cattle, cow, microclimate, means, equipment, animal productivity,
animal comfort.

Problem statement: Considerable attention is paid to the issue of microclimate.
The optimal microclimate in the barn ensures the health of the animals, the maximum
feed conversion, and therefore productivity. Extreme temperatures and humidity have
a negative impact on the animals, as well as on the staff and the building itself.
Therefore, the study of means to create a microclimate is extremely important.

Analysis of the latest research and publications: It should be noted that the
ventilation system of barns is important to ensure comfortable conditions for keeping
animals, which directly affects their health, productivity and overall well-being. Poor
air circulation causes moisture to build up indoors, which can lead to the development
of mold, fungi, and other pathogens. This, in turn, negatively affects the health of cows.
Lack of proper ventilation In the summer, it can lead to overheating, which will cause
heat stress in animals. In winter, an insufficient supply of fresh air can cause the
accumulation of harmful gases such as ammonia and carbon dioxide. High
concentrations of these substances harm the respiratory system, irritate the mucous
membranes and reduce the overall immunity of cattle. Poor ventilation conditions have
a negative effect on appetite and overall comfort, which results in a decrease in milk
yield and worsens product quality. Also, the accumulation of harmful gases and dust is
dangerous for people working in barns. It can cause allergies, respiratory illnesses, and
other health problems [1-2].

Devices that use evaporation to cool the air, they consume 75% less electricity
than air conditioners.

The purpose of the study: to investigate and analyze the significance of
ventilation systems and their impact on the productivity of cows.

Summary of the main material: The microclimate in the barn depends on a
number of factors, including:

- air temperature in the room (optimal from + 4 to + 15 °C);

- air humidity (it should be in the range of 50 - 75%);

- air velocity (to prevent drafts in winter, the speed should not exceed 0.2 m/s);

- concentrations of harmful gases; it increases at the same time as the
temperature;

- lighting (for dairy cows - at least 120 lux, for calves - 80 lux);

- dust.

One of the main ways to prevent heat stress is to install a ventilation system.
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Air temperature and humidity are interrelated (see Fig.). Humidity is also
decisive, because temperature does not always decide the comfort of the animal. If the
humidity is low, animals tolerate the heat more easily. The optimum temperature for a
dairy cow ranges from +5 to +15°C. Heat stress in highly productive cows is observed
at temperatures above +23°C and 60% humidity.

One of the main ways to prevent heat stress is to build solutions to the
construction of the barn room, especially in the case of renovating old premises
according to standard projects that have 30-50 years of operation. Therefore, it is
necessary to make the most of construction solutions. With the use of modern building
materials, which in the hot period will not allow excessive heating of the interior space
of the premises.
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Fig. 1. The effect of heat stress on cows depending on temperature and humidity.

The temperature throughout the house has significant fluctuations. So at night it
can drop to +14 °C, and during the day it can reach almost +40 °C. Such temperature
changes have a negative effect on animals. The roof of the barn. It is through the roof
of the building that it heats up the most and at the same time loses heat. Therefore, roof
insulation 1s of great importance. During construction, sandwich profiles are
immediately installed or additional insulation (for example, insulation spraying) is
used.

Natural ventilation. In many Ukrainian farms, the windows in the cowsheds are
closed or covered with film. It is recommended to make the most of natural ventilation.
It is necessary to make the side walls of the barn as open as possible (the height to the
roof is 4.20 - 5.00 m, the length of the roof is one third of the height of the wall). One
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of the important points when designing a barn is its placement taking into account the
wind rose. The north-south direction is optimal.

The presence of natural light in the barns not only saves energy, but also has a
beneficial effect on cows. For this purpose, a light ridge is installed. It is used to provide
natural ventilation (opening - 2 cm per one running meter of barn width; for example,
46 cm with a barn width of 23 cm).

Mechanical ventilation. The main task of mechanical ventilation is to increase
the speed of air movement around the animal's body in order to provide a cooling effect.
An increase in air velocity from 0.90 to 1.35 m/s is equivalent to a decrease in the
temperature in the barn from 4 to 6°C. There are several types of them with which you
can achieve the required air velocity, in particular: ceiling fans, VHV fans, axial fans

Despite the significant design differences of these units, they have the same
purpose, namely, to increase the speed of air flow in the room, which will lead to a
decrease in temperature, respectively, will create comfort for animals.

The modern direction in creating a microclimate, especially in the summer, is
the use of air cooling using an evaporative air system. To do this, use fine atomizers
or evaporation panels. At the same time, the evaporation of water significantly reduces
the air temperature, but the efficiency depends on the performance of the fans that
ensure the movement of air. The air is cooled 10 degrees below the outside, with
simultaneous cleaning and complete replacement of the air in the room.

Conclusions: the use of modern systems to create a microclimate ensures energy
savings and an optimal microclimate in the barn, animal health, maximum feed
conversion, and therefore animal productivity .
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VYIK: 656.1:656.072-05

KOMIIOHEHTHN JIOTICTUYHOI'O MEHEJIZKMEHTY TPAHCIIOPTY
PN MIZKHAPOJHUX ITEPEBE3EHHSAX
bonoapes C.1., Kynvoaunuii 1.0.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

[TinBumieHHs epeKTUBHOCTI (GYHKIIIOHYBAaHHS TPAHCIIOPTHOI CUCTEMH IOJISATAE
y CTBOPEHHI y3arajJbHEHOT0 TTOKa3HUKa, SIKUM BU3HAYA€E KIJTbKICHO (DYHKIIIT CHCTEMH 3
OaraTbMa (pakTOpaMH, SIKI MOXKHA B3ATH 3a €TAJOH Ta MOPIBHIATH KOXKEH OKPEMHH 1
KOMIUJIEKCHUM TIapaMeTpOM TPAHCIOPTHOI cucTeMu. [Ipy 1boMy KOXEH 3 IuX
rnapameTpiB Ma€ CBi OCOOIMBUHN 3MICT 1 BIATIOBIAHY PO3MIPHICTb.

Hamu 3ampomoHOBaHO METOAWYHHMM TMiAX1A JUIsi BU3HAYCHHS HOPMATHUBHUX
OLIIHOYHUX 3HAYEHb CUCTEMHU 32 €IUHUM, KIJIbKICHUM 1 YHIBEPCAJIIbHUM METOAOM
OLIIHKU CTaHy MOKa3HUKa SIK a0COIOTHOTO 1 BITHOCHOTO. OTK€, OLIHUTH SKICTh CTaHy
TPAHCIIOPTHOT CHUCTEMH B IUJIOMY MOXHA JIHMIIE 33 JIOTIOMOTOI KOMILJIEKCHOTO
IHTErpajibHOTO MOKA3HUKA — CEPENHbO-KBAAPATUYHOIO BIIXUJIEHHS 3 yCIX BIAXWICHb
OKpPEMHUX MOKA3HUKIB - NUITXOM 31CTaBJICHHS.

PesynbraT  IOCHIPKEHHS  IIOJI0  HAYKOBOI  KOHIEMINI  JIOTICTUYHOI
iHopMaIIfHOT CHCTEeMH YIPaBIiHHA TPaHCIOPTOM JJisi ONTHMI3alii HOro
(GYHKIIOHYBaHHS B MI>)KHAPOJIHOMY TPAaHCIIOPTHOMY CIIOJY4Y€HHI, TaI0Th MOKIIUBICTh
chopMyBaTH Taki OCHOBHI pEKOMEH/1allii:

[Ipouiec (dyHKIIIOHYBaHHS TPaHCIOPTHOTO KOMIUIEKCY B MIDKHApPOJIHOMY
CIOJIYYCHH1  XapaKTEPU3YEThCS  BEJIMKOK  CKIAAHICTIO, BHUKIIOYHO BHUCOKUM
JTUHAMI3MOM SIK TIOTpeO, TaK 1 yMpaBIIHCHKUX pilieHb. Po3pobiennit MeToanuHun
CHUCTEMHO-1€papX14YHOr0 TMIAX1J MOXE JO3BOJUTH BU3HAUYUTH OCHOBHI MpoOJeMHU
PO3BUTKY pOOOTH CUCTEMU TPAHCIIOPTY.

3anponoHOBaHUN KOMIUIEKCHUM MiaXiJg MOXXe MaTh e(pEeKTHBHE BTIICHHS B
eJeMEeHTaxX CUCTEMHOIO aHajizy  JoricT4HOi KoHuemniii. [[ponoHnoBanuii B po6oTI
METOJ KEPYIOUUX MOJENeH J03BOJUTh MOA0JATH TPYAHOII, TOB'SA3aH1 31 3HAYHUMHU
o0caraMy 00UYMCITIOBAIBHUX POOIT.

Cnuparounch Ha NPOBEIEHI AOCTIIHKEHHs, C(POPMYJIbOBaHI OKpPEMI €IEeMEHTH
Oprasi3aiiiHoi €JTHOCTI TPAHCIIOPTHOI CUCTEMHU, HaJlaHa OIlIHKA PI1BHs 3a0€3MEeYeHOCTI
MOCIyTraMd BaHTXXHOTO TPAHCTIOPTY Ta MiJIBEICHO MiJICYMOK PO HOTO 3pOCTarody
POJIb B YMOBax PO3BUTKY MIKHAPOIHUX EKOHOMIYHUX 1 HAYKOBO-TEXHIYHUX 3aB’SI3KiB.
BcranoBneHo, 1110 y B3a€MO3B'3Kax PI3HUX BUIB TPAHCIIOPTY € 3HAYHI PE3EPBH IS
YIOCKOHAJIGHHS METO/I1B ONTUMI3allii i yIpaBIiHHS,

VY BuKoHaHiI# HaMu poOOTI chopMyIIbOBaHI METOINYHI IPUHITUIIN PO3B’ I3aHHS
MPaKTUYHUX 3aJay 3 ONTUMI3alli W ympaBiaiHHSA (PYHKIIOHYBaHHS TPAHCIOPTY Ha
MDKHAPOJHUX JIIHISX CIIOJYYEHHsI, HA OCHOBI SIKMX: 3aIIPOIIOHOBaHi 3aXOJU IOJ0
BJIOCKOHAJIEHHS ~ METOJIB  oONTUMi3alii  (QYHKIIOHYBaHHS  aBTOTPAHCIIOPTY;
0oOTpyHTOBaH1 KpUTEpPIi OLIIHKK CTaHy W ONTHUMI3aIlil poOOTH PyXOMOTro CKJIaay Mpu
B3a€MOJIIi PI3HUX BHJIIB TPAHCHOPTY TMPH TPAHCHOPTYBAHHSA arpoIpoIyKIiii;
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PO3pO0JICHO aITOPUTM KOMIUIEKCHOI OIIIHKK OINTHUMI3alli poOOTH TPaHCHOPTY IpH
MDKHApOJIHUX MEPEBE3CHHSX;

Po3rnsHyTi B po00Ti 00'€KTHBHI IEPETyMOBU CKIAIal0Th BUX1AHUNA (HYHIaMEHT
MOIIMPEHHS JIOTICTUYHOT KOHIIEMIIi B chepax BUPOOHUIITBA 1 0OITY arponpoyKILii.

Pesynbratu aHamizy JOTICTUYHHMX JIAHIIOTIB TPU TEPEBE3CHHI BaHTAXIB Yy
MDKHApOJHOMY CIIOJIy4€HHI MOKa3yloTh, IO CUTYallis, OB’ s13aHa 3 BUKOPUCTAHHSIM
TPAHCIIOPTY, OO'€KTUBHO BUMAara€ CTBOPEHHS 1 TEPMIHOBOTO BIIPOBAKCHHS
MPUHIIMIIOBO HOBOi HAYKOBO OOIPYHTOBAHOi CHCTEMH CTPATETiYHOTO YIPaBIiHHS
BAaHTA)KOIIOTOKAaMH, 3aCHOBAHOI Ha JIOTICTUYHHX MPUHIIUIIAX PYXY arporpoayKIIii.

Jlitepatrypa

1. Owmenbuenko, O. JI. CTBOpeHHsA JIOTICTUYHOI CHUCTEMH KEpyBaHHS
BAHTAKOMOTOKAMHU Ha 3aji3HMYHOMY TpaHcnopti : 360. Hayk. mp. JAETYT. Cep.
Tpancnoptai cuctemu 1 TexHosorii. O. JI. Omensuenko,C. O. Aprem-uyk // - 2007. -
Bum. 12. - C. 141-145.

2. bonpapes, C. . OOrpyHTyBaHHS MaTEMaTUYHOI MOJIEJ TPUBAJIOCTI percy Ipu
MDKHapOJIHUX aBTONEPEBE3CHHIX : BocTouHo-EBpomnelckuil KypHaia NeperloBbIX
texnojoruii / C. 1. borunmapes. 2013. —T. 1, Ne 4 (61). — C. 52-55.

3. bonpapes, C. 1. JloricTuuHi acneKkTH YNpPaBIIHHA aBTOTPAHCIOPTOM IpH
MIKHapOJIHUX aBTONEPEBE3CHHAX : 301pHUK Te3 AomnoBiae. I MixkHapo/iHa HayKOBO-
npakTU4YHa KoH(pepeHiiss «ABTOMOOILILHUM TpaHcnopT Ta iH(pacTpyktypa» / C. L.
bonnmapes. 2019. — C. 63-66.

4. Zagurskiy, O.M. Food supply transport and logistics system organizations :
Machinery & Energetics // O.M. Zagurskiy & T. S. Zhurakovska. 2021, v. 12(4), - P.
53-59.

5. Bondariev S.I. (2021). Algorithm for optimization of production processes
and passenger transportation operations // Machinery & Energetics, 12(4), 95-101.

121



3biprux me3 donosideis XIX MixKnapoonoi HayKoso-npaxmuunoi Kongepenuii

VK 629.083:629.341

OCOBJUBOCTI YTBOPEHHSA MACAKUPOITIOTOKIB HA
I'POMAJCBKOMY ABTOTPAHCIIOPTI
bonoapes C.1., Cokupko A.C.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmysanus Ykpainu

AHaJI3 YUCEeNbHUX JTOCIIKEHb HAYKOBIIIB 1 HAIIIUX BIACHUX JIOCIIKEHD 111010
BIUTMBOBUX YWHHUKIB HAa TIOMUT HACEJICHHS B TNEPEBE3CHHIX TI'POMAJCHKUM
TPAHCIIOPTOM Y NIPHUMICBKOMY CIOJYyY€HHI IOKa3aB, 110 TOJOBHUMH (aKTOpamu
ABJISIIOTHCS K XapaKTep CUCTEMH PO3CEJICHHS KUTENIB B HACEIEHUX MYHKTaX, TaK 1
PIBEHb PO3BUTKY ICHYIOUO1 TPAHCTIOPTHOI IHPPACTPYKTYPH.

TakuM 4MHOM, 1CHYIOUI MIJXOAM II0J0 BU3HAYEHHS TPAHCIOPTHUX MOTPEO y
MPUMICBKOMY CIIOJIyYE€HHI HE TOBHOIO MIPOI0 BpPaxOBYIOTh XAOTUUHY HPUPOTY
MONUTY, BIUIMB HACEJIEHUX NYHKTIB Ta iX mapaMmeTpiB Ha KUIbKICTh NEPECYBaHb, a
TaKOK MEBHUM YMHOM OOMEXKYIOTh 30HY BIUIMBY MICT CBOIMHM MeE€XaMu Jii II0J0
MPUMICBKUX MApUIPYTIB.

Tomy 1 po3paxyHKy MaTpUllb KOPECTIOHEHIIIN Maca)XUPChKOTO TPAHCTIOPTY
y MPUMICBKOMY CIOJYY€HHI, HA HAlly AYMKY, TOLIJIBHO 3aCTOCOBYBAaTH IHTEPBAIbHY
KOHLEMI[II0 BU3HAYEHHS MOTPe0 y NepecyBaHHAX TPOMAJISH.

Bimomo, 1m0 Ha 1HTEHCHUBHICTh pyXy TIPOMAJCBKOIO Maca)XHPCHKOTO,
BAHTA)KHOTO Ta 1HIWBIIyaIbHOTO TPAHCTIOPTY HA aBTOMOOLITFHUX JOPOTaxX 3arajibHOTO
KOPUCTYBaHHSl 3HAYHO BIUIMBAIOTH TaKl XapaKTEPUCTHUKU HACEIICHUX IYHKTIB, 5K
YHCENBHICTh HACEJICHHS Ta BIJICTaHb JI0 MICT, MPOTE XapaKTep 1bOTO B3aEMO3B'SI3KY €
JIOCUTh BHUIQJKOBUM Ta MOXXE OYTH OINHUCAHUM JIMIIE TMCIs JIorapu(MIidHOTrOo
MEPETBOPEHHS 3HAYE€Hb IHTEHCUBHOCTI pyXy TPAHCIIOPTHUX MOTOKIB PI3HUX KATEropiii
TPAHCIOPTHUX 3aCO0IB.

3a y3araJbHEHUMHU pe3yJbTaTaMH HAIIMX JOCIIIKEHb PErpeciiHOro aHamizy
OyJI0 OTpUMaAHO MOJIEJIl IHTEHCUBHOCTI PyXYy BIJANOBIIHUX KAaTEropiil TPaHCIOPTHHUX
3aco01B, IJi1 SKUX KOE(IIIEHT KOPEJSIi KOJUBAEThCs B Mexax 86,5-92.3 %. Lle
JI03BOJIsi€ BUKOPUCTOBYBATH 1X JIJIsl TPOTHO3YBAHHA IHTEHCUBHOCTI pyXy i BU3HAUYCHHS
MATOMOTO 3MICTYy PI3HMX KaTeropii TpaHCHOPTHUX 3aco0IB y MNPUMICHKOMY
CHOJTyYEHHI.

[Toxa3HUKH OTPUMAHOI MOJIENI IHTEHCUBHOCT1 PyXy TPOMaJChKOTO TPAHCIIOPTY
CBIJT4aTh MPO MOXKIIUBICTH i BUKOPUCTAHHS JIJISI PO3PAXYHKY MOTEHIIHHOT KUTHKOCTI
MEIIKAHIIIB, SIKi 3MIMCHIOIOTH MIEPECYBAaHHS B HAMPSMKY MiCTa.

Cnuparourch Ha TIMOTe3y, IO 3aKOHOMIPHOCTI PO3MOMLTY AUCTAHINN MIX
00'eKTaMHM TSDKIHHS HAaBKOJIO MICTa € TPOJIOBXKEHHSM CXOXKUX 3aKOHOMIPHOCTEH
BCEPEIMHI MICTa, MaTEMaTHYHI MOJENI 3aCBITYWIM, IO BIJCTaHI MiX 00'€KTamu
TSOKIHHS B NPUMICBKIM 30HI MYCSATh BIANOBIJATH HOPMOBAHOMY IPOJOBKEHHIO
posnoainy Penes.

3aKOHOMIPHOCTI y BiICTaH1 MOJOPOKI1 MacaXupiB A0 MiCTa 3 MPUMICHKOI 30HH
BIJIMOBIAAIOTh E€KCIIOHEHIIIMHOMY pPO3MOIIIY 3 IapaMeTpoM 3CyBY, IO PIBHUM
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MIHIMaJIbHIA BIJCTaHI IMEpPEeCyBaHHS MICTOM, fKa € YAaCTHMHOIO BIJICTaHI MOJOPOXKI
nacakvpa B IPUMICBKOMY CIIOJTY4€HHI.

YucenbHi  €KCHEPUMEHTANbHI  JOCHKEHHS  MIOJ0  PO3TallyBaHHS
1HGPaCTPYKTYpH TPOMAJICEKOTO TPAHCIIOPTY B MICTaxX 1 MepeaMICTIX (JOCTIIKEHHS B
KUIBCBHKIN 00J1aCT1) MATBEPANIN HasABHICTD CIIJIBHUX 3aKOHOMIPHOCTEH Y PO3MIIICHHI
3YNUHOK Ha TEPUTOPIi MicTa Ta MOOJIU3Y HBHOTO.

BusiBuioch, 1m0 1mi 3aKOHOMIPHOCTI BUSIBIIIOTHCS JIMIIE Y HOPMAJTbHOMY
pPO3MOJUTT  TOPU3OHTAJIBHUX KOOPAMHAT 3YMUHOK T'POMAACHKOTO TPAHCIOPTY
3arajbHOTO KOPUCTYBAHHS HABKOJIO LIEHTPIB AOCTIAHMX MicT. Ha 0OCHOBI BUKIIa[I€HOTO
MaTepialy B HAlIUX JTOCHIKEHHAX TaKOX MIATBEPAUIIUCS TEOPETUYHI MPUIYIIECHHS
npo po3nojiui Penes BijcTaHeit Mk IICHTPOM MiCTa ¥ 3yIIMHKaMU B MICTI, @ TaKOX 3a
oro Mexxamu. BukiazeHe miATBEpIKYye EKCIOHEHIIMHUNM PO3MOAUT BiACTaHEH
IPUMICHKUX MEPEMIIIEHb HACEJICHHS.

Takok BCTaHOBJIEHO, 10 HaMEHIIA PI3HULISL MIXK TEOPETUYHUM 1 EMITIPUYHUM
pO3MOAUIaMH JAJIBHOCTI TMOI3J0K MAaCaKUPIB CHOCTEPITAEThCS MPU JOCTIIKEHHI
HAaCEeJICHUX MyHKTIB NMepeBaXHO Ha BiJcTaHi He Oubine 90-100 kM BiJ MEX MICT.
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AHAJII3 HAJJIMHOCTI HOCTAYAHbD 3A EKCIIOHEHIIIHHOI'O
PO3NOALTY IHTEHCUBHOCTI BI/IMOB
3azypcokuii O.M.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

VY 3arasbHOMYy pPO3YMiHHI MOJENb JIaHIIOTa MOCTayaHb BUpakae (PakTUUHI
0araToCTOPOHH1 BIAHOCMHU MK BUPOOHMKAMH, SIKI 1IHTETPOBaHI Y €JIMHY CHCTEMY
oOMiHy, 1 CIOKHBa4YaMu. BiJMOBIAHO JAHIIOT MOCTavyaHb MOXE OyTH €(PEeKTHBHUM
TUTBKHM TOJII, KOJIM BCl MIJIPUEMCTBA-YYACHUKH 3HAXOASATHCS B HOPMAJbLHOMY CTaHi
[7]. OueBumHo, 1O 1 Ui CHOXKKBaua MPUBAOJIMBICTh JIAHIIOTA TOCTa4YaHb
0OyMOBJTIOETHCS TIEBHUM PiBHEM HAQMIMHOCTI, KW Ma€ KOHKYPEHTHI MepeBard Hajl
HaJIIMHICTIO aHAJIOT1YHMX JIAHIIIOT1B TOCTa4aHb, MPUCYTHIX HA PUHKY TOBapiB (TIOCIYT)
[2].

OT:xe 1 4J11 yYaCHUKIB 1 JIsI CTIOXKUBAYIB SIKICTh JIAHIIOTA TTOCTaYaHb ACOIIIOETHCS
3 MEBHUM 33JaHUM (OYIKYBaHMUM) KPUTEPIEM HAJIAHOCTI, IKAH 3aJI€KUTh BiJ YMOBH B
AKIM T HAJIMHICTIO pO3YMIEThCS WMOBIPHICTh BUKOHAHHS HEOOXIAHMX (PyHKIIN B
MEBHUM 1HTEpBas vacy. ToMy i HaIIWHICTIO JAHIIOra IOCTayaHb 3a3BUYA
PO3yMi€ThCSI HMOBIPHICTh BUKOHAHHSI HEOOX1THUX (PYHKIIIM B IEBHUI 1HTEpBA Yacy.
ToOTo 1€ HaOIp TakuX KPUTEPIiB SK: €(HEKTUBHICTh BUKOHAHHS 3aMOBIICHb 3 MOIJISTY
JOTPUMaHHS TEPMIiHIB MOCTAYaHHS; SKICTh HAJAHUX MOCIYT; aCOPTUMEHT MPOIYKITIi;
CyKymH1 BUTparu. [Ipore 0CHOBHUMM NIEPEIIKOJaMU HAAIMHOCTI B CHCTEMI ITOCTavYaHHS
€ BUIIQJIKOBI TIOPYIIICHHS B TTOCTaYaHHSX (BIAXUJIEHHS X, BIJT HOPMAJIbHOI TOBEAIHKU
Xo.) lluM BiAXUTIEHHSM BIMOBIAAIOTH 3MIHU TTApaMETPIiB IIPOLIECIB Ta/ab0 pe3yIbTaTiB
B3a€MOJIIi €JIEMEHTIB JIaHI[fora nmoctadaHb. [[puyomy BumajgkoBa BeIM4YMHA X, Mae
CTIMKMI po3moAaul, 10 XapakrtepuszyeTbes ¢GyHkmiero (1) [1], a mopymeHHs, sk
HACIIOK BIUIMBY HeOe3neyHux (popc-MaxopHux) (GakTopiB, MOXKYTh B3aEMHO
KOMIICHCYBATHCHI.

(X)) ={exp{—/mw/[1 —isign(w)ﬁtan(%a] +iow}, (o #1}
(1)
. _ w
e S’g”(w)‘m, a e(0.2)

TakuM YMHOM, BIUIMB TIEPEIIKOA HA B3a€MOJIIi B JIAHIIO31 TTOCTavyaHb 3aBXKIU
MPOSIBIISIETECS  Yepe3 HMINHICTh IocTadajdbHuUKIB [3]. BiamoBigHO OCHOBHHMH
BJIACTUBOCTSIMU JIAHITIOTIB MOCTAYaHHS 3 OTJISAY iX HAIIMHOCTI € Oe3BIIMOBHICTD,
€KOHOMIYHICTh Ta Oe3leKka MocTayaHb, @ OCHOBHHMMH TMapaMeTpaMy HaAIMHOCTI
MOCTayaHb € HamMpalfOBaHHS Ha BIIMOBY, 1HTEHCHBHICTH BIJIMOB, CEpPEIIHIM Yac
BI/IHOBJICHHSI, 1HTCHCUBHICTh BIJHOBJICHHS Ta WMOBIPHICTh 0€3BIJIMOBHOTO
noctayanHs [4]. IlepeniyeHi MoKa3HUKHU B3ATI B JUHaAMIIl a00 MOPIBHSIHHI, TOCUTH
MOBHO XapakTEePHU3YIOTh MPOLIEC MOCTa4YaHHs, JO3BOJSIOTH MPOTHO3YBAaTH PIBEHb
HAJIAHOCTI TTOCTAYaHHS Ta TPUBATICTh MOXJIMBUX JIepinuTHUX cuTyarii. [Topsgox
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PO3paxyHKy ITOKa3HUKIB HAJIHHOCTI TOCTa4aHb 3a EKCIOHEHIINHHOTO PO3MOALTY

IHTEHCHBHOCTI BiIMOB B1100pakeHO B TabmiIi 1.

Tabmums 1. [Toka3HUKY HAAIMHOCTI TOCTAYaHb 3a €KCIIOHEHIIHHOTO PO3TOILITY
IHTEHCHUBHOCTI BITMOB Ta MOPSAJOK iX PO3paxyHKY

Iloka3zHuK Po3paxyHok
1. Yac 3ami3HeHb MapTiil mocTadyaHb AT3 = I —
2. BennunHa HETONOCTAYaHHS AV=Vmn -V
3. BenmunHa cepeiHp01000BOr0 MOCTAa4YaHHS V= V/T
4. YMOBHUH yac 3ami3HeHb y pa3i HeJOMOCTayaHHs T3n=AV/v
5. 3arajibHa BeJIMYMHA 3aM13HCHb > T3m =) t3m +) t’31
6. HanpamroBanus Ha BiiMoBy THB Tus=(T—) T3m)/n
7. lHTEeHCUBHICTH BiIMOB A 2=1/T3n
8. CepenHiii 4ac BiJHOBJICHHS Te=)"T3n /i
9. IHTEHCHBHICTD BiTHOBJICHHS n=1/Ts

10. KoedirienT roroBHOCTI (0€3BiIMOBHOCTI) mocTtayanHs Kr

Kr=(T-> T3n/T)

11. HagiifaicTs mocTauanp y 3a0e31edeHHi MaTepiagamMu

P=Krxe-Ac (0<P<1)

Po3zrisitHeMo 110 METOUKY Ta po3paxyeMO HaAIMHICTh MPOLIECY MOCTAaYaHHS 3a
JaHUMHU JIAHLIOra I0CTayaHb 3anmacHuX dYacThuH mignpueMmctBa «Cdepa-ABTo»,

HaBEJIECHUMU B TaOJIHII 2.

Tabnuug 2. Po3paxyHok HaAlitHOCTI MOocTayaHb y 3a0e3MedeHi MaTepiajiaMu 3a
€KCIIOHEHIIMHOTO PO3MOJILTY IHTEHCUBHOCTI BIJIMOB

ITokazHuk 3HaueHHS > abo
cepea
Micsi1b nocTayaHb cid [TIOT [0ep [KBIT [TpaB [depB [TUN [CepIi[Bep PKOBT [TUCT [FpynX
/loxxuHa iHTepBany At, nai 31 28 31 30 31 30 31 31 30 31 30 (31 [365
Cyma pomxuH iHTepamie 31 59 90 120 |151 |181 212 1243 273 [304 (334 [365
At, nHi
3ami3HeHHd t30, JH1 0 0 5 10 (17 13 |0 0 3 0 16 |15 |79
'YmoBHe 3amizuenns t'3m, quil0 [0 |0 0 0 0 7 20 (11 [30 0 0 68
3aranpHe 3ami3HeHHs o 0 5 10 |17 13 |7 20 |14 30 16 |15 (147
t3mm+t'3101, JH1
OO0csT mocTayaHHs 600 600 1600 600 600 [600 600 [600 600 600 600 [6O0 (7200
TJIaHOBUM VIUI, KT
OO0cHr mocravyanHs 600 600 600 [800 [1000 1640 460 200 380 |0 720 1200 {7200
bakTnunnii Vo, kr
OO0csr HenonocTa4yaHb 0 0 0 200 400 40 |-140 400 220 |-600 120 600 |0
roBapy AV, xr
IntencuBHicTh cioxkuBa- 20 20 20 [20 [20 20 20 20 [20 20 20 20 20
HHS 3a11acy V, KI/JIeHb
Uucno BimmoB n(t, t+At), [0 |0 |1 1 1 1 1 10
HampamroBansst Ha BigmoBy 31 28 26 20 |14 17 124 11 16 |1 14 |16 21,8
Tus, aHi
Cepenniii yac BiqHOBIEHHS |0 0 5 10 (17 13 |7 20 |14 |30 16 |15 (14,7
TB, nui
InrencuBHicTh BigmoB A(t) (0,03 0,03 |0,04 0,05 (0,071 0,06 (0,04 0,09 0,06 |1 0,07 10,06 0,0459
dynkirist roroBHocTi Kr(t) |1 1 0,84 (0,67 10,452 (0,57 10,77 10,36 0,53 10,032 0,47 (0,53 |0,5973
DymukIis mpoctoro K(t) o |0 0,16 10,33 10,548 0,43 10,23 10,65 10,47 0,97 10,53 |0,48 0,4027
MosxauBicTs 6e3BigmoBHOI 0,97 10,97 0,81 (0,63 10,420 0,53 (0,74 10,32 10,50 (0,01 [0,44 10,49 10,5705
obotu P(t)

125



3bipnux me3 donosioeit XIX Mixnapoonoi nayKkoeo-npaxinuunoi Kongepenuii

Ha puc. 1 HaBeneno rpadik qTuHaMiKy 3MiHE HMOBIPHOCTI 6€3B1IMOBHOT pOOOTH
P(t), mro BimoBigae eKCIOHEHIIAIBHOMY PO3MOLTY IHTEHCUBHOCTI BIJIMOB.

1,0
N

0,9

0,8

N /N
Ne———A——\
0.5 \// \ / ‘\
04 N\ /
\
\ /

0,1 =
15 65 115 165 215 265 315 365
Yac, aui

MosxnuBicTh 0e3BiqMOBHOI poboTH P(t)

Puc. 1. I'padixku nuHaMiku 3MiHH UMOBIpHOCTI 6€3B1IMOBHOI poboTH P(t) 3a
EKCIIOHEHIIMHOTO PO3MOILTY IHTECHCUBHOCTI BIJIMOB

AHani3 TUHaMIKM 3MiHU 1HTEHCHUBHOCTI BiIMOB A(t) (muB. Tabn. 2 Ta puc. 1)
MOKa3ye, 0 BUHUKHEHHS BIJIMOB € HECTalllOHAPHUM IPOILIECOM, TOMY, MO-TIEepIIe,
HEOOX1HO JOCIIKYBAaTH TTapaMeTpu HAIIMHOCTI MOCTayaHHs B IMHAMILIL; TTO-JpYTe,
PO3MOJILT ITHOTO TTOKA3HUKA € TOCTPOBEPXUM, ACUMETPHYHUM, 110 MA€ PSiJ JIOKATBHUX
EKCTPEMYMIB 1 TOTAHO Y3TOJKYEThCSI 3 €KCIOHEHI[IMHUM PO3MOJLIIOM, OTXKE, IS
PO3paxyHKy MmapameTpa HaJlIHHOCTI MoCcTavyaHb y 3a0€3MeUeHH] MaTepiajiaMu JIaHI[Iora
rocrayaHb HEOOX1HO MiAIOpaTH HANO1IBI BIMOBIIHUM 3aKOH PO3MOILITY.

Omuinka oOCsriB HEIOIMOCTaBJICHOr0 TOBapy AV mokasye, mo mnpobiemMu 3
MOCTAYaHHSIMHU Y TIAMPUEMCTBA MOYAIUCS Y JIUIHI, KOJIH 00CST HEAOMOCTAaBIECHOTO
toBapy AV cknaB 140 of., 1 1OCATIIM MAaKCUMYMY Y >KOBTHI, KOJIU TIOCTa4yaHb TOBAPY
He Oyno, a AV = - 600 ox., oTke, TOProBuii a00 BUPOOHUUM TPOIEC HA JAHOMY
MIIIPUEMCTBI B 3a3HAUCHUIN MEPI0J] Yacy MIr TepepuBaTUCS BHACIIIOK BiJICYTHOCTI
HEOOXI1THOTO MaTepialy;

Amnaniz quHamiku 3Miad QyHKIIT rotoBHOcTi Kr(t) Ta dynkimii mpoctoro Kri(t)
(muB. Tabn. 2) mokasye, 1O BOHU 3MIHIOIOTHCS B IIMPOKOMY Jiama3oHi MPOTSITOM
yChOr0 IUIAHOBOTO mepioay uacy T, nmpuyomy ¢yHkiis roroBHOcTi Kr(t) mocsirae
MaKCUMyMY B CI4YHI Ta JIIOTOMY, & MIHIMyMY — Y KOBTHI, TOA1 K ()YHKIIS IPOCTOIO
Kn(t) mae 3BOpoTHY TMHAMIKY;

Pesynbratn pospaxynky ¢yskuii npoctoro Kri(t) mokaszyrooTh, 10 y CEpIHI,
’KOBTHI Ta JIMCTOMNA1 OLTBITY YACTUHY Yacy MiANPUEMCTBO MOIJIO MPOCTOIOBATH Yepe3
BIJICYTHICTh HEOOXiqHOTO Marepiany. PazoM 3 TuM maHi, HaBe[eHl B Tabiuill 2, HE
JAl0Th MOJKJIMBOCTI JaTH BIJAMOBib HA TUTAaHHSAM sIKa BEJIMYMHA 3arajJibHOTO
3ami3HeHHs torn+t'on € KPUTUYHOIO, TOOTO MPU3BOAUTH O 3YITUMHKHA BUPOOHUYOTO 200
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TOProBOTO TMPOLIECY, OTXKE HEOOXITHO 3HATH BEJIMYMHY CTPAXOBOTO 3amacy, Moo
BU3HAYUTH HEMPUITYCTUMY BEJIMUMHY 3araJIbHOTO 3aIi3HEHHS tor+t'or;

AHani3 JavHaMiKM 3MiHM WMOBIpHOCTI 0e3BinmMOBHOI pobotu P(t) npu
EKCITOHEHITIMHOMY PO3MO/IIIi IHTEHCUBHOCTI BIAMOB (IMB. puc. 1) mokasye, Mo meu
MOKA3HUK 3MIHIOEThCA B IIMPOKOMY Jiana3oHi 3HaueHb Big 0,968 y ciuni no 0,012 y
’KOBTHI, JMHAMIKa IIOT0 MOKa3HWKA TOBHICTIO BIATOBITa€ TWHAMII 3MiHH (YHKITIT
rotoBHOCTI Kr(t) (muB. Tabi. 2), ane memnio BiAPI3HAETHCS BiJl HEl 32 BEITUIHNHOIO.

OTixe pO3MIIAHYTHI MPUKIIA]] PO3paxyHKy HaIIHOCTI MMOCTa4aHb MOKa3ye, 110,
mo-Tiepine, TOYKOBI 3HaueHHs KoedimieHTa Oe3BIIMOBHOCTI MmoctadyaHHs Kr Tta
BEJIMYMHMU HAJIMHOCTI MOCTaBOK Yy MocTayaHHl P He 1al0Th MOBHOTO YSBJIEHHS PO
HAJIAHICTh TOCTABOK, HEOOXIAHO JOCIHIDKYBAaTH JMHAMIKY IIUX IOKa3HMKIB. [lo-
Ipyre, HEOOX1AHO MiIOUpaTH TEOPETUYHE PO3MOITICHHS JUIsl IHTEHCUBHOCTI BiJIMOB
AM(t), OCKIJTbKM €KCIOHEHIAJIbHUIA PO3MOJLUI, SIKUM IMUPOKO BUKOPUCTOBYETHCS IS
MOJICIIIOBAHHSI HAAIMHOCTI CHUCTEM, 110 HE BIJIHOBIIOIOTHCS, MOTAHO MITXOIUThH JJIS
MOJIEJIFOBAHHS HAA1HHOCT] BITHOBIIFOBAHUX CUCTEM.
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OCHOBHI XAPAKTEPUCTUKHU MATEPIAJIIB, LI1O BIIVIMBAIOTH
HA ITPOIIEC TEPTSA ®PUKIIMHOI ITAPH
3azypcokuii A.O.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

[IpoGsieMu BIUIMBY 30BHIIIHIX (DaKTOpIB Ha Mapy TEPTS Ta JOCIHIKCHHS
BUBYCHHS (PI3UKO-XIMIYHUX MPOLECIB y (PPUKIIAHOMY KOHTaKTI BiJIOOpaXEHO B
npaiix 0araTboXx BITUM3HSHHMX Ta 3apyOiKHUX BUeHHX [1-4]. B HUX BigMIua€eThCs, 110
SKICTh Ta HAQAIMHICTh KOHCTPYKIIM CTBOPIOBAHUX (DPUKIIIHHUX BY3JIIB rajJbMiBHUX
MIPUCTPOIB 3aJI€KATh B/l IHTEHCUBHOCTI MPOIECIB, ABUII 1 €PEKTIB, 110 BIIOYBAIOTHCS
i yac (PPUKIIINHOI B3a€MOJ1T MIKPOBHUCTYIIIB MOBEPXOHb TepTs. JleTalbHUI Orsijg
3a3HAYEHUX Mpalb Ja€ MOKIMBOCTI 3pOOUTH HACTYIHI BUCHOBKH:

- IpU TEPTI TBEPAUX TIJI y MPUIIOBEPXHEBUX IIapax Ha KOHTAKTI 32 PaxyHOK
MEXaHIYHOTO HAaBaHTAKCHHS, IO XapaKTEPU3YEThCS KOHKPETHUMH yMOBaMH,
YTBOPIOETHCS TaK 3BAHE «TPETE TITION;

- «TpeTe TUIO» ICHYE TUIBKM IIIJI 4Yac KOHTaKTy 1 BOJIOAIE OCOOJUBUMH
BJIACTUBOCTSIMU;

- XapaKTEepPHUM ISl «TPETHOTO TiJIa» € T€, 110 B IMPOIECi TePTS TBEPAUX TII y
3aJIEKHOCT1 BiJl YMOB HaBaHTAXEHHS 3aBXKJM BCTAHOBIIOETHCS ONTHUMAalbHA
IIOPCTKICT.
3MmiHy Mikpopenbedy TMOBEpXHI y TMpPOIECi MPUIIpAIfOBaHHS (MPUTHPAHHS)

B1J100pakeHo Ha puc. 1.

Rz

S — /

1 — HaATO HU3BKUH CTYMIHB TOYATKOBOI HIOPCTKOCTI; 2 — HAJITO BUCOKUHN CTYIiHb
MOYaTKOBOI IIOPCTKOCTI; 3 — ONTUMaJIbHA MIOPCTKICTh; tE — yac omnpairoBaHHs

Puc. 1. 3mina Mikpopenbedy MOBEpXHi y MPOIIECi MPUTIPAIIOBAHHS (TIPUTHPAHHS)
3aJIE)KHO BiJ] TOYATKOBUX YMOB

Buxonsun 3 moyioKeHHS MPO ICHYBaHHS TPEThOTO TiJIa, MAEMO Ha yBasi, IO
IpaHUYHI IIapH, SIKI YTBOPIOIOTHCS Y MICISIX KOHTaKTy IpPH TEPTI TBEPAUX TiI,
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BOJIOJIIFOTH 1HIIMMM BJIACTUBOCTSAMH HIX BUXITHHM Matepiayl. BiamoBigHO olliHKa
mapameTpiB TEPTS 1 3HOIITYBaHHS, MPOBEICHA HAa OCHOBI BJIACTUBOCTEH BUXIJTHOTO
Marepiany, Haiidacrime OyBae JHIIe HAOMMKEHOIO, 1 IJIs 1X YTOYHEHHS y OUTBIIOCTI
BUIIAJIKIB MOTP10y€e MPOBEJCHHS BUMPOOYBaHb Ta MOJANBIIOL IEPEBIPKH [5].

Tomy xapaktepu3yrouu mporec TepTs (GPHUKIIAHOI mapyu MOXXHA BUAUTUTH 1
3rpynyBaTH OCHOBHI KJIACH XapaKTEPUCTHK MaTepialiB, [0 HAWOUIbII BIUTMBAIOTH HA

HBOTO.

Tabnuus 1. OCHOBHI XapaKTepUCTUKHU MaTepialiiB, IO BILUIMBAIOTH HA BJIACTUBOCTI

TepTs PpUKIIITHOT mapu

BrnactuBocri TepTs
bpukiiitHoi mapu

XapakTepucTuku GpUKLIHHUX MaTepialliB

dDi31KO-XIMiKO-
MeXaHiuH1
BJIACTUBOCTI TEPTS
MarepiaiiB Ta

— cTaOUTBHICTD KOedillieHTa TepTS;

— BHCOKA 3HOCOCTIHKICTB;

— CTaOUIBHICTh (PPUKIIIHHUX BIACTUBOCTEH 3a HArpiBaHHS
(KOpPOTKOYaCHOTO 1 TPHBAJIOTO);

BJIACTHBOCTI PEKUMY
TepTs

reomeTpis — TEPMOBTOMA;
KOHTaKTYBaHHS — CTIMKICTB 10 YTBOPEHHS TPIIMH BiJ] TEIJIOBUX i CHJIIOBIX HAaBAaHTa)KEHB;
[IOBEPXOHb. — BHCOKHUH OMIp J0 CXOIUTIOBAHHS B XOJOAHOMY 1 HATPITOMY CTaHaXx;
— OITip 10 HAJIUITaHHS;
— MacCJIOCTIMKICTB;
— BIJICYTHICTh BUHUKHECHHS aBTOKOJINBAHb;
— 3J1aTHICTH mparroBaty 3a remmeparyp 800...1000°.
Excrutyarariitai — Maca eJIeMEHTIB KOHCTPYKLIIi;

— 00'eM TCIIOBIABEICHHS;
— po3MmipH 1 popMa NOBEPXOHb TEPTS;
— koeimieHt B3aeMHoro nepekputtst KBII.

KoHcTpykTHBHI

— pO3Mip IO TEPTS;

— HasIBHICTh KaHABOK a00 Ma3iB Ha MOBEPXHI;
— Koe(iLIEHT B3aEMHOT0 TIEPEKPUTTSI.

BJIACTUBOCTI
BY3JIa TEPTS
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TBAPUHHUIITBO YKPATHU B YMOBAX BIHHHU: BUKJINKHU, BTPATH
TA IIEPCIIEKTUBU BIZITHOBJIEHHSA
Menvnuk B.1., Keuenko B.C.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

TBapuHHUIITBO VYKpaiHM, SK BaXJIMBA CKJIaJ0Ba arponpoOMHUCIOBOTO
KOMIUJIEKCY, 3a3HAJI0 3HAYHUX BTpAT 4epe3 BiMcbkoBi aii. [lo BiliHM Ykpaina Oyna
EKCIIOPTEpOM MPOAYKIIT TBapUHHMIITBA, 3a0€3MEUyloud BHYTPIIIHIA PHHOK Ta
MDKHapoH1 nmoTpebu. OJHak BiliHAa COpUYUHUIA PYHHYBaHHS 1H(GPACTPYKTYpH,
CKOPOYEHHSI BUPOOHMIITBA Ta BTPATY PUHKIB 30yTYy.

Biitna, mio po3nouanacs B Ykpaini B 2022 poiii, CIpUYMHWIIA 3HaYH1 BUKIMKH
JUTSL arpapHOTO CEKTOpy, 30KpeMa il Taimy3i TBapuHHUITBA. Ll cdepa 3a3Hama
CYyTTE€BHX BTpaT, ajie¢ BOJHOYAC BIIKPWINCS MOXIJIHMBICTH ISl BiJHOBJICHHS Ta
PO3BHUTKY.

3a pganumu MiHICTEpCTBAa arpapHoOi MOJITUKH Ta NPOJOBOJIBCTBA Y KpaiHWU,
ctanoM Ha 30 TtpaBHa 2023 poKy B YCIX KaTEropisix rocnoJapCTB YHUCEIbHICTh
MOroJIiB’ sl BeJMKoi poratoi xynoou (BPX) cranoBuna 2,54 MiH rosiB, 30KkpemMa KOpiB
— 1,355 muH romnis, cBuHed — 4,96 MuH ToxiB, oBelb Ta Ki3 — 1,13 MutH TouiB, a
moroJiiB’st ntuili — 176,6 muH romiB. BHacaigok BifickkoBuX aiil BrpadeHo 15-20%
morojiiB’st BPX, cBunei 1 mrumi. 30MTKK BiJ 3aruOesi TBApUH Ta IOIIKOJKEHHS
TBAPUHHUIIBKUX (P€PM CTAHOBIISATH MPUOJIM3HO 2 MIIPJ] TPH.

HaiiGinpmie moctpaxkmanu YepniriBebka, XapkiBcbka, Cymcbka, KuiBcbka,
Jlonenbka, Jlyrancpka, MukonaiBcbka, XepCcOHChbKa Ta 3amopi3bka 00JiacTi, e Ha
noyatky 2022 poky Oyl0 CKOHIEHTPOBAHO 3HA4YHY 4YacTUHY moroiiB’s: BPX —
25,3%, cBuneit — 31,5%, oBenp Ta ki3 — 28,2%, ntuii — 24,9%. BupoOHUIITBO
MPOJYKLIi TBAPUHHUITBA B LMX PErioHax cTaHoOBWiO: M’sica — 20%, moyioka —
28, 7%, seup — 44,8%.

OCHOBHUMHM BHKJIMKaMH{ JUIsi TBApUHHHIITBA B YMOBaX BIMHHM cTajla BTpaTa
MOTOMIB’S Ta 1HQPACTPYKTYpPH, JIOTICTUYHI TPYyAHOILI, (PiHAHCOBI BTpaTH Ta KaJIpoBi
npoOjeMu. 3HUIINCHHS Ta IOIIKOKEHHS QepM, 3aruOeib TBapWH, PyHHYBaHHS
1H(MpaCTPYKTYpH MPU3BEIH JI0 3HAYHUX BTpaT y Tranys3i. Ha chorogHi KOHCTaTy€eThCS
pyiHaris depm y npudpontoBux obnactsax (XapkiBcbka, [[onernpka, JlyraHncebka,
XepcoHChKa, 3a1opi3bKa), JIe 10 BiltHU BHpoOIsIoch 10 35% oBenpb Ta Ki3. Ilepeboi B
MOCTa4aHHI KOPMIB, BETEPUHAPHUX TPEMapaTiB Ta 00JIaHAHHS YCKIQTHWIA POOOTY
TBAPUHHHUIIBKUX TOCIIOAAPCTB, TAKOXK 3a faHuMu 2022 poKy, 3arajibHi MOCIBHI IUIOIII
CKOPOTUIIUCH Ha 27%, 110 YCKIAAHUIO BUPOIIYBAHHS KOPMOBUX KYJIBTYD.

3HUKEHHS  BUPOOHHUIITBA Ta  JOJATKOBI BHUTPAaTH HA  BIJHOBJICHHS
1H(paCTPYKTYpH NpU3BEIH 10 (HIHAHCOBUX TPYAHOILIB JIJIsl OaratboX MiANpUEMCTB.

Takox 1CTOTHOIO JJi TBApUHHUITBA CTaja KaJapoBa MpoOjema CIpUYHMHEHa
MOO1TI3aIli€r0 MPAIIBHUKIB Ta MITpalli€l0 HaceJeHHs. 3a JaHuMHu Jlep:kaBHOT CITyXOu
CTaTUCTUKU YKpaiHu, TUbku y 2022 poIl KUIBKICTh 3aWHATHX Y CLIBCBKOMY
rocrnofapcTsi ckopoTuiiacs Ha 18% nopiBHsiHO 3 2021 pokoM. Y raity3i TBApUHHUIITBA
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criocTepiraeTbes AchIIUT KBalipikoBaHMX KaJapiB, OCOOJMBO BETEpUHAPIB Ta
300TexHIKIB. Y 2024 pomi mume 60% BakaHCiii y 1ii cdepi Oyi0 3amOBHEHO, IO
CTBOPIOE JI0JIaTKOBE HABAHTAXCHHS HA ICHYIOUHI TIEpCOHAJI, a BTpaTa KBali(pikoBaHUX
MpAIliBHUKIB Yy pErioHax, sKi HaWOUIbIIe MOCTpakmald BiJ BIWHU, TaKUX SIK
XapkiBcbka Ta JloHerbka 00yacTi, 3HAYHO YCKJIQJHIOE BITHOBIIEHHS BUPOOHHYUX
ITOTY>KHOCTEM.

He3Bakatoun Ha BUKIWKHM, TBAPUHHHUITBO YKpaiHW Mae€ TOTEHIan s
BITHOBJICHHS Ta PO3BUTKY. 30KpeMa Ypsia BIPOBAKYE MPOTpamMH MUIBIOBOTO
KpEIUTYBaHHS Ta HAaJa€ TIPAaHTU BIJ MIDKHAPOJHUX JOHOPIB ISl MiATPUMKHU
TBapUHHUIIBKUX rocrnojapcts. Po3poOiena 1 BOpoBa/pkKeHa Ha pIiBHI JIep)KaBU
nporpama «/loctynHi kpenutu 5-7-9-%» no3Bossie pepmMepam OTpUMYBaTH JOCTYIIHE
¢dinancyBanHs. JloTallii Ha yTpUMaHHs Xy100H Ta KOMIIEHCAIIisl BAPTOCTI Oy 1IBHUIITBA
depm nocsraiots 50-70%. Y 2024 poti gepkaBoro 0yno BUALIECHO 4,2 MUTBIPAN TPH
I MATPUMKH arpopOMHUCIIOBOTO KOMILIEKCY, 30KpeMa Ha TBAPUHHULITBO.

Takox YKpaiHa akTUBHO CHIBIIPALIO€ 3 MIXKHAPOJIHUMH OpraHi3allisiMu, TAKUMHU
gk [Iporpama po3sutky OOH (UNDP) ta I'mo6ansuuii exonoriuauit poun (GEF), nus
BIIPOBA/DKEHHS CTAUX NpPakTUK y TBapuHHUUTBI. Hampuknazx, y 2024 poui Oyno
peanizoBaHO MPOEKT 13 MATPUMKH (pepMepiB y BiHHUIIBbKIN 0071aCT1, CPSIMOBaHUI Ha
ONTHUMI3allll0 BUKOPUCTAHHS PECYPCIB Ta 3MEHILEHHS €KOJIOTTYHOTO BILIUBY.

VY Mexax €BpOIHTErpaliiiHuX MpoUeciB YKpaiHa OTpUMalla TpaHTH Ha
MOJIEpHI3alI}0 TBAPUHHUIBKUX rocrnogapct. Y 2024 poui Oyino BUAUIEHO MOHAA 2
MJIH €BpO Ha PO3BUTOK CTaJOr0 TBAPUHHUIITBA Ta IMOKpAILEHHS JOCTYIy MO
MDKHApOJIHUX PUHKIB. 3a nanuMu MiHicTepcTBa arpapHoi nomituku, y 2024 porti 58%
EKCIIOPTY YKpaiHu CTaHOBUJIA arpapHa MPOAYKIIiS, MO0 CBIIYUTH MPO BaXKIUBICThH
MDKHApOJIHOTO MapTHEPCTBA JIJISl MATPUMKH Tairy3i. Takok MOCUIIEHHS MapTHEPCTBA
3 kpainamu €C, cripusiec 00MiHy TTepeI0BUMH TEXHOJIOTISIMU Ta 3ATyYEHHIO 1HBECTUIIIH
y raiy3b.

Orxe, BiilHa B YKpaiHI COpUYMHWIIA 3HAYHI BTPATH Y TBAPUHHMIITBI, aje
3aBASKU IepKaBHINA MIATPUMLIL, MI>XKHAPOAHIH CITIBIpalll Ta BIPOBAIKEHHIO IHHOBALIIH
rajly3b Ma€ TOTEHIlan JUisl BIAHOBJIECHHS Ta PO3BUTKY. llomanmpinl mociiakeHHS
MOBUMHHI OyTH CHpPSIMOBaHI Ha pO3pOOJIEHHS CTpaTerid ajganTaiii TBAPUHHUIBKUX
rocrofapcTB 10 KpPU30BUX YMOB, OI[HKY €(EeKTUBHOCTI JAEp>KAaBHUX MpOrpam
MiATPUMKHA Ta BUBUYEHHS MOXKIMBOCTEH iHTErparlii yKpaiHCHhKOTO TBapHUHHHIITBA Y
CBITOBU PUHOK.
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AHAJII3 TEXHIYMHUX ONEPAIIIA TEXHOJIOTTYHOI' O ITPOIIECY
3BUPAHHS KOPMOBUX BYPSKIB
Tecniwok B.B., Mapuenwk LII., bapanosecokuit B.M.
Hayionanvnuii ynisepcumem 6iopecypcis i npupoookopucmyseanus Ykpainu
Tepnoninbcokuu HayionarbHuu mexHivnuu yHigepcumem imeni leana Ilynios

BupoOHUIITBO KOPEHEIUIOIB KOPMOBUX OYpsKIB Ma€ BEJIUKE 3HAUCHHS IS
MiBULIECHHS! MPOAYKTUBHOCTI TBApUHHUIITBA, € I[IHHUM COKOBUTHUM KOPMOM JJis
TBapuH. BaXJIMBUM pe3epBOM 30UIBIICHHS BaJlOBUX 300pIB 3€pHA, TEXHIYHHUX Ta
THIITNX CLTBCHKOTOCTIOAPCHKUX KYJBbTYp € pict OCHAIIIEHOCTI]
CLIIbCHKOTOCTIONIAPCHKOTO  BUPOOHUIITBA BUCOKOMPOJYKTUBHUMH  MAaIllMHAMHU, 1
MIJBUILEHHS 1X €KCIUTyaTalliiHUuX MOKa3HUKIB.

30uTbLIEHHSI BUPOOHHUIITBA 1 3HMXKEHHSI COO1BAPTOCTI KOPEHEIJIOAIB KOPMOBUX
1, 0cOOJIMBO, 30UpaHHS.

30upaHHsl KOPEHEIUIOAIB KOPMOBUX OYpSKIB € 3aTpaTHUM 1 TPYIOMICTKUM
mporecoM. 30MparoTh KOPEHETIOAN MAllTMHAMH aHAJIOT1YHUMH, 1110 3aCTOCOBYIOTH IS
30MpaHHs IYKPOBUX. B arponianpueMcTBax, siKi CeIiadi3ylOThCd Ha TBUPUHHUIITBI 1
JUTSL BIACHUX MOTPeO BUPOLIYIOTh KOPMOBI OYpsIKH, II€ JO CHUX HIp 3aCTOCOBYIOThH
pOo3po0IIeHi, TOCIIKEH] 1 TepeBipeHi B BupoOHn4nx ymoBax mamuau MKK- 6, PKM-
6- 03 1 KC- 6b - 05. HoBi marmuiHu mporoHyOTHCS 1715 3ACTOCYBAaHHS, aJI€ BOHU JJOCUTh
€ JIOPOTUMU 1 JOBIOOKYITHUMH, X04a, BUTPATH TMpalll 32 YMOB BUKOPUCTAHHS HOBHUX
MalmuH 3HWKYIThea 10 120...150 mronuHO-roguH Ha TrekTtap. BupoObHWUnMu
JOCTIKEHHSIMIA TEXHOJIOTTYHOTO TMPOIeCy 30upaHHS KOPEHEIJIONIB KOPMOBHX
OypsIKiB BIMIYEHO, 110 OJIHIEIO 3 HAWOLIBII BaroMuX MPUYUH € BTPATH BHACIHIJIOK
MEXaHIYHOTO MOIIKOJKEHHS KOPEHEIUIOAIB B MPOLECI iX BUKOIMYBAaHHA BHACIIAOK
HECIIPAaBHOCTI, a00 HEJOCTaTHbOI €(PEKTUBHOCTI (PYHKIIOHYBaHHS CEpIHHOrO
3aCcTapiaoro aBToMara KepyBaHHS.

ToMy B KOHCTPYKIISIX KOpPEHE30MpalbHUX MAIIWH, Uil 3a0e3MeUeHHS
JOIYCTUMOI'O PIBHS MOIIKOJKEHb 1 BTpaT, 3aiiMae cucrema kepyBaHHs (CK), sika
MOBMHHA 3a0€3MeYuTH HEOOXIJHY TOYHICTh BEAEHHsS KoMOailHa 1Mo psAaKax MpH
BHCOKHMX IIBHAKOCTSX 30upaHHsA. lle M03BOMWTH MiABUIIMTH TPOTYKTUBHICTH
MaIlTMH{, 3SMEHIIIUTHA BTPATH KOPEHIB, @ TAKOK MOJIETIIUTH YMOBH IpaIli MeXaHi3aTopa,
OCKIJTbKM CHCTEMa KEPYBaHHS 3BUIBHSIE MOTO BiJi BaXKKOI MOHOTOHHOI poOOTH TIpH
KEepyBaHHI MAIIMHOIO TI1]] YaC BUKOHAHHS TEXHOJOTTYHOTO TIPOIIECY.

Meta npocmimkenns: IligBumneHHs e(EeKTUBHOCTI 30MpaHHS KOPEHEIUIONIB
OypsIKiB TIUISIXOM yJOCKOHAJIEHHS CHUCTEM VIOPABJISIHHS POOOYMMH TpOoIlecaMu
KOpEeHEe30MpabHOI MAIITMHU Ta TTOKPAIICHHS SIKOCTI OYUCTKH.

Buknang ocHoBHOTO wMarepiainy: SIKIIO TEXHOJOTIYHI omepaiii CHUCTeMH
KEepyBaHHS Ta OYMILECHHS BUKOIMAHOTO BOPOXY 32 YMOB MEXaHI30BAHOIO 30MpaHHS
KOPMOBHX OypsIKIB Ha JIETKUX TPYHTAaX MAlOTh JAOMYCTUMI 3HAUYEHHS, TO HA BAXKKHX 3a
MEXaHIYHUM CKJIaJIOM TPYHTaX 1 CepeAHiX 3a YMOB IIJBHUIIEHOI a00 MOHMKEHOT
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BOJIOTOCTI KOHCTPYKTUBHO-TEXHOJIOT14YHI MTapaMEeTPU CUCTEMH KEPYBaHHS Ta CUCTEMHU
OYUIICHHS MOTPeOYIOTh yIOCKOHAJICHHS, OCOOIMBO, MEXaHI3MHU OYHUIICHHS BOPOXY
KOpeHerio1iB. ToMy Hall JOCHTIKEHHS 3a pe3ysbTaTaMu aHalli3y BIUIMBY Pi3HUX
cucTeM, Oynu HampaBlieHI Ha BUPIMIEHHS 3a/a4l YJOCKOHAJCHHS KOHCTPYKTHBHO—
TEXHOJOTIYHUX TapaMeTpiB OYHMCHOTO MPHUCTPOI0 KOPEHE30MpalibHOI MAIIWHHU.
3aJIe’)KHO BiJl YMOB po0OOTH 1 3a0yp'SHEHOCTI TOJIIB 3arajibHa KUTBKICTh JOMIIIOK Y
BOPOC1 KOPEHEeIUTOA1B cKiaae Oibine 15 %. Benuka KUTbKICTh JOMIIIOK MOSICHIOEThCS
BUKOPUCTAHHSIM HEJIOCKOHAIMX TEXHOJOTIYHUX MPOIECIB Ta poOOYMX OpraHiB s
OUMIIEHHSI KOPEHEIIO/IB, KOTP1 MPH I[bOMY HE 3a0€3MeuyloTh HAJIEKHY Cernapariio
IPYHTY 1 POCIMHHUX B3aJIMIIKIB, HE BIJJAUISIOTH 3aJUIIKKM THYKH BiJI TOJIOBOK
KOPEHETUIOA1B, MOIIKOIKYIOTh 3HAUHY KIIBKICTh KOpeHeroAiB (10 40 %). Y 3B'a3ky
3 UM pO3po0OKa Ta yIOCKOHAJIIEHHSI pOOOUYUX OpraHiB KOpeHe30upaIbHUX MAIIUH JIs
B1JIOKPEMJIEHHS JOMIILIOK B1Jl KOPEHEILIOI1B KOPMOBUX OYPSIKIB MPHU iX MIHIMAJIbHOMY
MOIIKO/KEHI € aKTyaJIbHOI0 HapOTHOTOCTIOAAPCHKOIO 3a/1a4€rO.

HamMu npoaHanmizoBaHO  CyyacHI  KOHCTPYKTHMBHO-TEXHOJIOTIYHI — CXEMH
OUMIIEHHS BOPOXY 1 3alPONOHOBAHO TEXHOJIOTTYHO OOIPYHTOBAaHY HOBY KOHCTPYKIIIIO
KOMOIHOBAHOT'O OYHMCHHMKA BOPOXY KOPMOBHX OYpsIKIB KOpEHE30MpaabHOI MAIIUHHU 3
I'BUHTOBO-BAJIbIIbOBUM OYHMCHUKOM JJisl 30MpaHHsI KOPEHEIUIOIB KOPMOBHX OYypsKiB
Ha CEpEe/IHIX 1 BAKKMX IPYHTaX B YMOBaXx 301IbIIEHOI 1 3HM>KEHOI BOJIOTOCTI IPYHTY.

[TonepeaHbO0  TEOPETUYHO OOrpyHTOBaHO  Ta  E€KCIEPUMEHTAJIBHO
JOCIIKYIOTHCS IOMyCTUMI IIBUJIKOCTI CIIBYIapy KOPEHEILI0/11B KOPMOBHUX OYPSAKIB 3
MOBEPXHSIMH POOOYUX OPTraHiB OYMCHUKA HA MASITHUKOBOMY KOTIPI.

BukopuctanHs 3anponoOHOBAHOI KOHCTPYKIli KOMOIHOBAaHOTO T'BHHTOBO-
BaJILIIbOBOT'O OYHMCHHUKA 3a0€3MeYUTh MiBUIIEHHS SKOCT1 1 CTYTEHS BiIOKPEMIICHHS
JOMIIIIOK BiJl KOPEHEIUIOAIB: BCTAHOBJICHO, IO 3aIIPOIIOHOBAaHA PIIICHHS 3MEHIIYE
3arajibHe 3a0pyJHEHHSI BOPOXY 310paHuX KOpeHerIoiB Ha 15-25%, 3HmxKye 3aTpatu
npami Maixke y 1,5 pasu 3a paxyHOK BHUKJIIOUEHHS PY4YHOI Ipail Ha JOOYMILECHHS
KOPEHETIO/I1B.
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AHAJII3 ITPOLECY I HAPAMETPIB OPTAHY JIEMIIIHOT'O IIJIYT'A
Tecawk B.B., Mapueniwok LII.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu

3aBnaHHS OCHOBHOTO OOpOOITKY TPYHTY TOJSITaE B TiApi3aHHI 1 3aropTaHHS
Mi3eMHUX W HAJ3€MHUX OpraHiB POCIHMH, AOOpUB, HACIHHS Oyp'sHIB, 30yIHHKIB
XBOpOO 1 IIKIAHUKIB KYJIBTYPHUX POCIMH, PO3IYIIyBaHHS Ta YacTKOBE
nepeMIllyBaHHS TPYHTY pOOOYMMH OpraHaMH BiJIBAJIbHUX 1 TUCKOBUX TLIYTIB.

Bin sikocTi BUKOHAHHS TEXHOJIOTIYHOIO IPOIIECY OCHOBHOTO OOpPOOITKY TPYHTY
0araTo B YoMy 3aJIeKaTh (HI3UKO-O010JIOTIUHI 1 XIMIYHI TIPOLIECH, 10 MPOTIKAIOTH B OPHOMY 1
MIOPHOMY TOPH30HTAX, KUIBKICTh TOAAIBIIMX TPOXOMAIB 3HAPS/Ab IO MO0, SIKICTh
PO3MIIIICHHSI HACIHHSA B IPYHTI 1 T. J, IO 3pEIITOI0 ITO3HAYAEThCS HAa BPOXKAWHOCTI
00po6roBaHUX KyIbTYp. OIHUM 13 CIOCOOIB MIABUIICHHS SIKOCTI OPAHKW € BUKOPUCTAHHS
CHeIlaIbHUX KOMOIHOBaHMX POOOYMX OpraHiB, MOEAHYIOUMX  TACHUBHHUNA KOpIYC 3
JIOIATKOBUM aKTUBHUM, CIYILIYIOUMM opraHoM. [Ipote, Taki poOodYl OpraHu CHOKHUBAIOTh
3HAYHY NOTY>KHICTh Ha BUKOHAHHS TEXHOJIOTTYHOTO MPOLIECY Yepe3 BaJl BIIOOPY MOTYXKHOCTI
1 MalOTh MIOTaHy SIKICTh 000POTY TUIaCTa.

CyuacHuil piBeHb PO3BUTKY CUIBCHKOTOCIIOJIJAPCHKOTO BHUPOOHUIITBA BHMArae
CTBOPEHHSI HOBHX Ta YJAOCKOHAJICHHS ICHYIOUMX pOOOYMX OpraHiB Jyisi 3a0e3MEeUCHHS
3a7]aHOTO PIBHS TIOKA3HKKIB SKOCTI BAKOHAHHS TEXHOJIOTTYHOTO TIPOLIECY OOPOOKH IPYHTY 3
ypaxyBaHHSIM MOro BJIACTMBOCTEW, IO 3MIHIOIOTBCS, 1 OIl0JIOrIYHOI  OCOOIMBOCTI
00pOONIOBAaHNX KYJIBTYp. BupirieHHs aaHOl mpoOieMu BUMarae JeTaJbHOTO BHUBYCHHS
npo1iecy ii poOOYMX OpraHiB Ha TPYHT, PO3KPUTTS BHYTPIIIHIX TPOIECIB Jedopmariii,
TIEPEMIIIICHHS TPYHTOBUX €JIEMEHTIB 1 JOCII/PKEHHS BIUTUBY KOHCTPYKTUBHHUX ITApaMETPIB Ha
SKICTh OOpOOKH. Y 3B'SI3KY 3 ITIUM TeMa poOOTH, HalpaBJieHa HA BUPIILICHHS IMX 3aBJIaHb, €
aKTyaJIbHOIO 1 Ma€ HAPOTHOTOCTIOIAPCHKE 3HAYCHHSI.

Metoto poOOTH — miABUIIEHHS €()EKTUBHOCTI OCHOBHOTO OOPOOITKY T'PYHTY
HUISIXOM OOIPYHTYBAHHS 1 BJIOCKOHAIEHHS KOHCTPYKTUBHUX TTapaMeTpiB poOOYOro opraHy
JIEMIIITHOTO TLTyTa, 10 3a0€3MeUyIOTh 3a/1aH] MOKA3HUKH SIKOCTI BUKOHAHHSI TEXHOJIOTTYHOTO
TPOLIECY OPaHKH.

BucHoBOKk. 3a pe3ynbraramMM TEOPETHYHHUX 1 EKCIIEPUMEHTAIBHUX JIOCIIKCHD
PO3po0JIeHO 1 OOIPYHTOBAHO KOHCTPYKIIIO pOOOYOro OpraHy JEMIIIHOTO ILIyra, IO
JI03BOJISIE TIJBUIIUTH SIKICTh OCHOBHOI OOpOOKM TPYHTY, Y BUIJISII JOJATKOBOTO
PEryJIbOBaHOTO TOAPIOHIOBaYa Y BEpXHIN YaCTHHI TMOJIHIIl, BCTAHOBITIOBAHUN 32 MEKamu
BUPI3YBAHOTO IIJIACTa TPYHTY: BIJCTaHb Bi TOJBOBOrO 00pi3a 70 MOAPiOHIOBaYa PiBHA
IIMPHHI 3aXBaTy Kopirycy (L,= b), BUCOTa YCTAaHOBKU — cepeHii riubuHi 00podku (H, =
ar,), a woro pomxuHa [,~=170..200 mMMm. OtpumaHa aHaJITUYHA 3aJEKHICTD JUIS
BU3HAYCHHS MEX PETYJIIOBAHHS ITOJIOKEHHS TOMPIOHIOBAYa, 3TIMHO SIKOi PEryIrOBAaHHS
KyTa MOro yCTaHOBKH ISl BCIX TUIIIB IPYHTIB IOBUHO MPOBOJUTUCS B MeXkax 3...27° moao
JTHa OOPO3HH.
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BIIJINB MAILIMHHO-TPAKTOPHUX ATPEI'ATIB HA ®I3UKO-
MEXAHIYHI BJACTUBOCTIT'PYHTY
Tecnwk B.B., Ilyzau O.M.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
Tapawancoxuii Oepocashuil MexHIYHULL Mma eKOHOMIKO-NPABO8ULL KOJIeQHC

[Ipobiema  mepeyuiiIbHEHHS MOBEPXHi IPYHTIB B pe3yibTaTi
CLIBCHKOTOCTIOAPCHKOTO 1 MPOMHUCIOBOIO BUPOOHUIITBA ChOTOJIHI HAOYBAE ITUPOKHUX
MaciTabiB 1 cTae TJI00aabHOK. AJDKE 1HTEHCHBHE BHPOOHHUIITBO, IMOSBA BEJIHUKOI
KUIBKOCT1 BaXKKOi CUIBCHKOTOCIIOAAPCHKOT TEXHIKM Ta HEXTYBaHHS IMPaBUILHOIO
Oprasizaii€ro CiBO3MiH y 0araTb0X roCroAapcTBax AyKe HEraTUBHO BIUIMBAIOTH 1 Ha
CTPYKTYpy IpyHTY, 1 Ha MOro poOJIOUICTh y KiHIEBOMY miAcyMKy. Haamipae
VIIITBHEHHS TPYHTY MPHU3BOAWTH O 3/AaBIIOBAaHHS TMOp, SKi TOBHHHI JIETKO
MpomnycKkatu Kpizb cebe Boay 1 moBiTps. Lle mepemkomxkae po3BUTKY KOPEHEBOT
CUCTEMHU 1 IPU3BOAUTH JI0 HECTAUl KUCHIO.

[IInpokoro 3acTOCyBaHHS B CUIbCBKOTOCHOJAPCHKOMY BHPOOHMIITBI HaOyBae
MOTY)KHUX BaXKUX KOJICHUX EHEPreTUYHUX 3aco0iB, 3 TMOSIBOI0 BaXKHUX
€HEepProHaCM4YCHUX TPaKTOpiB Macor nonan 4-8 T (MT3-82, T-150, XT3-120, XT3-
170), BUKOpUCTaHHS SIKMX MPU3BOJAUTDH JI0 PYWHYBAaHHS arpoCTPYKTYPHUX arperariB
IPYHTY iX TMEpeyIIUIbHeHHsS 1, SIK HACIIJIOK, 0 3HAYHOTO TMOTIpIIeHHS (i3UKo-
MEXaHIYHUX BJIACTUBOCTEH IPYHTY.

Tomy, OOTpyHTYBaHHSI ONTHUMAJIbHUX KOHCTPYKIIMHUX MapaMeTpiB XOJIOBUX
YaCTUH KOJIICHUX TPAKTOPIB, Ta PO3POOKA 3aXOiB, sIKi 3aM00IraTUMYyTh HETaTUBHUM
HaCJIAKaM, CIPUATUMYTh 30€pIraHHIO arperaTHoi CTPYKTYpHU Ta POJFOUOCTI IPYHTIB €
aKTyaJbHOIO 33a4€IO.

3HIKEHHS]  PIBHIB ~ TEXHOMEHHOTO THCKY  CaMOXIZHOI 1  MNPUYINHOL
CLIBCHKOTOCTIOAAPCHKOT TEXHIKU B CKJIAJIl MaHa IPYHTH MOXeE OyTH AOCSITHYTE 3aBASKA
KOMILJIEKCHIM ONTUMI3alli HapamMeTpiB KOHCTPYKLII OMOPHO-MIPUBOJAHMUX KOJIC
MOOUIBHMX 3ac00iB Ta BIANOBIAHUM HOPMYBaHHSIM IX  €KCIUTyaTalliiHUX
BJIACTUBOCTEH. 3anpOorOHOBaHO MOJIEPHI30BaH1 OMIOPHO-NPUBO/IHI KoJieca TpakTopa T-
150K, o6nagnaTu muHamu 28,1R26 3amicTh cepiitnux muH 21,3R24 .

B pesynbrari eKCHepUMEHTATbHUX JOCHTIKEHb OJepkKaHo, 10 00 ’eMHa
nedopmariisi TpyHTY TIi]] OTIOPHO-TIPUBOTHUMH KOJIECAMU TIPOIIOHOBAHOTO BapiaHTy B
2,73...3,1 pa3m MeHIIa HDK TMPU 3aCTOCYBaHHI CEPIMHMX XOJOBHX YaCTHUH
3araJbHOBKUBAHUX TpakTopiB 1 jume B 1,3...1,5 pa3iB Ouiblma B MOPIBHSHHI 3
a0COJIOTHUM KOHTPOJIEM, B TOH 4ac, sIK JIJIsl CEpIMHUX BapiaHTIB IIeH MOKa3HUK Bapitoe
B Mexkax 3,9...4,2. [lonroBUMHU JOCHIJDKEHHSIMA BCTAHOBJICHO MIJIBHIIICHHS CXO0KOCTI
HACIHHA Ta PICT 1 PO3BUTOK POCIHMH O3UMOI MILIEHUII.

BcranoBneHo, 0 151 YHUKHEHHS pyHHYBaHHsI O10JIOTYHO LIIHHUX arperaris
JOITIJILHO 3aCTOCOBYBATH METOAM O€3B1IBAILHOTO 0OPOOITKY IPYHTY.
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AHAJII3 CUCTEMU KEPYBAHHSI KOPEHE3BUPAJBHOI MAILIMHU
Tecnwk B.B., Beuepa O.M., Kpueuuyn M./].
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
Mupoeowarncokuii acpapuuil haxosutl Koieoxnc

BaxxnuBum pe3epBoM 301IbIIEHHS! BaJOBUX 300piB 3epHOO00OBHX, TEXHIYHUX
Ta  IHIIUX  CLILCHKOTOCIOJAPCHKMX  KYJbTYp €  PICT  OCHAIIEHOCTI
CLIBCHKOTOCTIOAPCHKOTO  BUPOOHUIITBA BUCOKONPOAYKTUBHUMH MAalllMHAMU, 1
MiJBUILIECHHS 1X EKCIUTyaTallliHUX Moka3HHUKIB. OcOONMBY yBary BHUMara€ TEXHIYHE
3a0e3nedeHHs] 30MpaHHS KOPEHEIUIOJIB KOpMOBUX OypsikiB. ToMmy BupillleHHS
TEXHIYHUX MHUTAaHb 3 MOJEpHI3AIlll MallMHU, aJanTaiis 0 KOHKPETHHUX YMOB
BUPOIIYBAaHHS KOPEHEIUIOAIB KOPMOBUX OYpsKIB € aKTyaJbHOI IpPOOJIEMOIO
TEXHOJIOT1B 1 KOHCTPYKTOPIB.

[IuTaHHIO TEXHIKO-TEXHOJIOTTYHOTO 3a0€3MEeUEHHs BUPOILYBaHHS KOPEHETIOA1B
OypsIKiB IPUCBSYEHO Oarato AOCHIIKEeHb. AHAJI3 JITEPATYPHUX JAHUX MOKA3YE, 1110
3MEHIIECHHS BTPAaT TEXHIYHUX KyJIbTYp B KpaiHi jume Ha 1% piBHO3HAYHO
30UIBIICHHIO ITOCIBHUX IUIOII Ha 5 BIJICOTKIB.

3a CTaTUCTUYHUMHU JAHUMHU BTPATH KOPMOBHUX OYpSKIB MiJl 4Yac 30UpaHHS
KOJIUBAIOThCS B Mexkax Bil 4 10 13% 1 ix BeMYMHA 3HAYHOIO MIPOIO 3AJICKUTH BiJl
THUITY 30UpAIbHUX MAIIUH Ta CUCTEM KEePYBaHHS pOOOUYMMHU OpTraHaAMHU.

OmHyMH 3 HAMO1IBIT BATOMHX € BTPATH BHACIIIOK MEXaHIYHOT'O TTOIITKO[KEHHS
KOPEHEIUIO/IB B MIPOIIEC 1X BUKOMYBAHHS BHACIIIOK HECIIPABHOCTI, 200 HEJIOCTATHHOI
e(eKTUBHOCTI aBTOMAaTa KEPyBaHHS.

ToMy B KOHCTPYKIISIX KOpPEHE30MpAJIbHUX MAIlMH, [Js 3a0e3nmedyeHHs
JIOITYCTUMOTO PIBHSI TOIIKOJ/KEHBb 1 BTpar, 3aiiMae cucrema kepyBaHHs (CK), sika
MOBMHHA 3a0€3MeYnTH HEOOXIJHY TOYHICTh BEIAEHHS KOMOailHa Mo psAKax Mpu
BHCOKHMX INBHAKOCTSX 30upaHHs. lle M103BOMWTH MiJBHINUTH TPOAYKTHBHICTH
MAIIMHH, 3SMEHIIIUTH BTPATH KOPEHIB, a TAKOX MOJIETTIIUTH YMOBH Tpalli MeXaHi3zaTopa.

CepiliHuii aBTOMAT KepyBaHHS KopeHe30upanbHOoi MammHu MKK-6 B
HOPMAaJIbHUX YMOBaX 30MpaHHs KOPMOBUX OYpPSIKiB 33JJ0OBUIbHO BUKOHYE CBOi (DYHKIIII.
Opnak HOro KOHCTPYKIISI HE MPHUCTOCOBAHA JJis 30MpaHHs KOPMOBUX OYpSIKIB, SIKI
Oyny BUOUTI TMYKO30MPAIBHO MAIIMHOIO 1 3HAXOATHCS B MUKPSIISIX, 110 3HUKYE
1oro e(heKTUBHICTD TP SKCILTyaTallii.

B pesynbrari ananmizy po6oTH Komipa aBToMaTa KepyBaHHS KOPEHE30MPaTbHOT
MallliHU 3allpOTIOHOBAHO HOBE BHPINMICHHS TEXHIYHOI 3ajadi, sKe TOJIATaE B
YIOCKOHAJIGHHI KOHCTPYKIII aBTOMaTa KEpyBaHHS KOPEHE30MpPATbHUX MAIIWH,
[UIIXOM yIOCKOHAJIEHHSI KOHCTPYKIIT KOMipa.

Bukopucranss 3aMpOTIOHOBAHOTO Koripa aBTomMaTa KepyBaHHS
KOpPEHE30MpabHOT MAIllMHU JO3BOJUTh MIABUIIMTA €(PEKTUBHICTh BUKOPHUCTAHHS
OypsAK030UpaIbHOT TEXHIKH.
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AHAJII3 IEPEJIIOCIBHOI'O OBPOBITKY IPYHTY II1J| CIBBY
HYKPOBUX BYPSKIB
Tecnwk B.B., Ilyzau O.M.
Hayionanvnuii ynisepcumem biopecypcis i npupoookopucmyseanus Ykpainu
Tapawancoxuii Oepocashuil MexHIYHULL Mma eKOHOMIKO-NPABO8ULL KOJIeQHC

MexaHiuHMM TIepeANOCIiBHUM O0OpOOITOK IPYHTY TMPOBOISATH 3 METOO
MOJIIIIEHHSI HOro CTPYKTYPH, PO3MYLIEHHS M YIIUIBHEHHS MMOBEPXHEBOTO IIapy Ha
MIMOWHY 3apOoOKM HACIHHS, ONTHMI3allii MOBITPSHO-BOJHOIO pexxkumy. baratopiuni
pe3ysbTaTH JOCIII)KEHb HAYKOBUX YCTAHOB MOKAa3yIOTh, 110 IIYKPOB1 OypsSKHU JOCUTH
BUMOTJIMBI JI0 SIKOCT1 EPEANIOCIBHOT MIATOTOBKU TPYHTY. TOMY y 301/IbILIEHHI BUXOIY
MPOJYKLII IYKPOBUX OYpPSKIB BEJIHMKA POJIb HAIECKUTH PO3poOILl 1 BIPOBAIKEHHIO
e(EeKTUBHUX arpoOTEXHIYHUX MPUUOMIB 1 TEXHIYHHUX 3ac001B 1151 OOPOOITKY TPYHTY.
OCHOBHUI MOKA3HUK, AKOTO MOTPIOHO AOCATTH Iepes CiBOOIO MOJIrae B CTBOPEHHI
IpiOHOTPYAYUYKYBATOTO 1IAPy TPYHTY Ha TIHOUHY 4-5 cM (TPYI04OK TPYHTY PO3MIPOM
1-10 mm noBurHO OyTH 80 - 90% ; rpynodok Outbmie 30 MM OyTH HE MOBUHHO),
BHUPIBHEHICTh TOJIsI OyJ1a OTHOPITHOIO, a BUCOTA I'PEeOCHIB MICIIs MPOXO1y arperary He
nepepuinysana 2 cMm. LlinbHicTs TpyHTy noBuHHa cranosutu 1,1..1,3 r/cm’.
JIoCSITHEHHSI TAaKUX MOKA3HUKIB BKAa3y€ Ha ONTUMAJIbHE CITiBBITHOIICHHS MK TPYHTOM
1 MOro MOBITPEBOJIOTOEMKICTIO, IO B MOJAIBIIOMY 3a0e3nedye APY>KHI CXOIH
BHUCISTHOTO HACIHHS Ta XOPOIIUMA PO3BUTOK POCIUH BIPOJOBK BCHOTO BETETAIIMHOTO
epiomy.

MeToro AOCHiPKeHb € MiJIBUIIECHHS €(PEeKTUBHOCTI BHPOIIYBAHHS I[yKPOBHUX
OypsKiB LUISIXOM MiHIMaNi3alii MepearociBHOIO OOpOOITKY TPYHTIB BaXKHUX 32
MEXaHIYHHUM CKJIQJIOM TIi]] C1IBOY IIyKpOBUX OYpsIKiB.

Pe3ynpTaT JqOCHIKEHb MEPEANOCIBHOTO OOpOOITKY TPYHTIB BaXKHUX 3a
MEXaHIYHUM CKJIaJOM IMiJl CIBOy IIYKpOBHX OYpSKIB 3a TPAAMUIIHOK TEXHOJOTIEIO
MOKa3yIOTh, JJIi CTBOPEHHS HEOOXITHOI CTPYKTYpH TPYHTY BECHOIO BHUKOHYETHCS
3-5 omepaniid, 1O OPU3BOJIUTH [0 TEPEYUIUIbHEHHS TPYyHTY. BcTaHOBIEHO, IO
NepeyIIIbHEHHSI TPYHTY MOTIPIIyE HOro CTPYKTYpY, aeparlito, BOAOINPOHUKHICTD,
HITpi(iKaIiHy 31aTHICTh, MiKpopenbed, yMOBU MPOBEECHHS MOCIAYIOUYHNX MOJTHOBUX
poOiT, 3HMWKYE e(PEeKTUBHICTH Al MIHEPATBHUX JIOOpUB, MIABHUIINYE TATOBUUN OIIIp
I'PYHTOOOPOOHMX MaIIHH, 30UTBIITY€E 3aTPaTH €HEPrii 1 BUTPATy NaJIbHOTO HA OJIMHHUIIIO
oOpoOmroBanoi mwiomnii Ha 17-19 BigcoTkiB. Buxonsuum 13 mpuUBENEHOTO aHAII3ZY
BHHHUKAE HEOOXITHICTh MiHIMaIi3aIii IPOXOJiB MAIIMH BECHSIHOTO IIEPEIIOCIBHOTO
00pOOITKY TPYHTY MiJ CIBOY IyKPOBUX OYpSIKiB.

OTxe, B pe3yJIbTaTi aHaJ13y BUPOLILYBaHHS IIYKPOBUX OypsAKiB BCTAHOBJIEHO, 1110
MiHIMai3alis BECHIHOTO 00pOOITKY TPYHTY JI0 CIBOM, Ja€ MOXKIJIMBICTh MPOBEICHHS
CIBOM ITyKpOBUX OYpsKIB B OUIbIII PaHHI CTPOKH, IO MPHU3BOJUTH A0 301IbIICHHS
BEreTalllitHOTO MePioy 1 MIJABUIICHHS MPOJAYKTUBHOCTI IIYKPOBUX OYpSKiB, a TAKOX
JI0 CKOPOUYCHHSI MaTeplajbHUX 1 eHEPTreTUYHUX PECYPCIB.
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YAK 631.31.33

AKTYAJIBHICTDH YAOCKOHAJIEHHS IHEBMATHUYHOI'O ATITAPATY
CIBBU4 3EPHOBUX KYJIbBTYP
Tecnwk B.B., Tapoeee H.H., Ixanvuuk M.1.
Hayionanvnuii ynisepcumem biopecypcis i npupoodoxkopucmyeants Ykpainu
BII HYBill Ykpainu "Hiscuncokuu acpomexuiynui incmumym"

3a0e3neyeHHs] BUCOKOSIKICHOI CIBOM CUIBCHKOTOCHOJAPCHKUX KYJIBTYp €
BHU3HAYAJILHOIO MEPEIYMOBOIO OTPUMAHHS JIPY>KHIX CXOJIB 1 MPOPOCTAHHS, POCTY 1
PO3BUTKY KYJIBTYPHHUX POCIIUH.

BrockonaneHHss iCHyrOYMX CHoco0iB CIBOM Ta TEXHIYHHUX 3aco0iB IS iX
3IMCHEHHS 3 3aMIHOI0 PSJIKOBOTO CIIOCOOY BHCIBY HAa TOYHHMM € OJHUM 3 OCHOBHUX
IUISXIB TIJBUIIEHHS BPOXAWHOCTI Ta TMOKpAIICHHS $KOCTI 3€pHa €, IO JAacTh
MOJIUBICTS B 1,5...2,0 pa3u 3HU3UTH HOPMY BHCIBY, CTBOPUTH ONITUMAJIbHI YMOBH IS
MPOPOCTaHHS HACIHHSA 1 PO3BUTKY POCIMH, Ta 3a PaxyHOK IIbOTO ITiIBUIIUTH
BpOXKAWHICTh 3€pPHOBUX KoJocoBuX KyiabTyp Ha 10...15%. Jlo mporo wuacy
3aCTOCYBaHHS TOYHOTO BHCIBY HE OTPHMAJIO IIMPOKOTO BIIPOBAKCHHS, OCKUIBKH
1CHYIOU1 BHUCIBHI amapaTH 1 iX TEXHOJOT1YHI MPOILIECH € HEJOCKOHAIMMU 1 BUMAraroTh
MOJAJIBIINX KOHCTPYKTUBHO-TEXHOJIOTTYHUX pilIeHb [ 1].

AHaJi3 TEXHOJIOTTYHOTO MPOLIECY MOKA3YE, IO MPOTIrOM JHS OCIBU 36pHOBUX
KOJIOCOBUX KYJBTYp TMO-PI3HOMY OCBITJIIOIOTHCS COHSYHUM TPOMIHHSIM, TOMY
HEOOXITHO CTBOPUTHU TakKi YMOBH, III0OO KOCE paHHE 1 BEUIPHE MPOMIHHS PIBHOMIPHO
OCBITJIIOBAJIO BC1 pociuHM. LI Bumora, sk cTBepKytoTh nociigauku 1.1, Cunsrin 1
B.I1. I'yn3s [2, 3] HaliO1ab11 MOBHO 3aJ0BIIBHSIETHCS 32 YMOBH TOYHO1 CIBOM, OCKIJIBKH
JUCTKU TPOTSATOM JIHS TIOCTIHO CHPSIMOBAaHI CBOEIO TOBEPXHEIO JI0 COHSYHUX
MPOMEHIB 1 KOE(QIIIEHT MOrIMHAHHS (OTOAKTUBHOI pajiaiili HaOIMKAEThCS 0
MaKCHUMAaJIbHOTO 3HAYCHHS - OJUHUIIL.

MeToro JOCHIIKEHHS €: po3po0Ka Ta JOCTIIKEHHS TEXHOJIOTTYHOTO MPOoIEeCy
OJTHO3EPHOBOTO BHCIBY HACIHHS 3EpHOBUX KOJIOCOBHUX KYJBTYpP ITHEBMATHYHUM
BHCIBHHMM anapaToM TOYHOTO BHCIBY Ta MEXaHIKO-TEXHOJIOT1YHE OOrPYHTYBaHHS HOTO
napameTpiB.

Jlnst  37iiicHEHHsS PIBHOMIPDHOTO BHUCIBY HACIHHS 10 JOBXKHMHI  PSAJIKIB
3aMpONOHOBAHO PI3HI BHUCIBHI amapaTH, sKi [0 NPUHLMIY Ali MOXHa MOJUIUTH Ha
MEXaHI4YHi, MTHEeBMATHUYHI Ta MTHeBMOoMexaH14Hil. Cepen HUX HaWOIIbINe MOIIUPECHHS
OTpUMAaJIi MEXaHI4HI BUCIBHI arapaTu JUCKOBOTO THmy [3].

AHani3 BIZIOMOTO KOHCTPYKTMBHOTO pIIIIEHHS TOKa3aB, IO PO3MIIIEHHS
STITNCOBUIHOI KOMIPKH TIOTIEPEK HAMNpSIMKy OOepTaHHS BHCIBHOTO e€JeMEHTa, He
nocsirae 3a0€3MeUYeHHs] arpOTEXHIYHUX BUMOT BXOJ[KCHHS HACIHHS B KOMIPKY 1 SIK
HACJI0K PIBHOMIPHICTh po3MillleHHs HaciHHS He iepeButrye 20%. st 3ade3nedeHHs
MOCTaBJICHUX BUMOT 1 JIIKBIJIallii BKa3aHUX HEAOJIKIB MEBHUU 1HTEPEC BUKIMKAIOTH
JOCJIJIPKEHHSI BUCIBHUX arapariB 3 TOPU30HTaIbHUM AucKoM. [IpuHiunoBa cxema
3aMpONOHOBAHOTO BUCIBHOTO anaparta CKJIa/IaeThes 3 OyHKepa AJi HACIHHS B HYDKHIM
YaCTHHI SKOTO Ha BEPTUKAIBHIN OCI BCTAHOBJIEHO MOPOKHUHHUM KOHIYHUM BUCIBHUMN
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eneMeHT. Ha 30BHIiIIHIN KOHIYHIA MOBEPXHI BUCIBHOTO €JI€MEHTa Ha KOHIIEHTPUYHHUX
KOJIax BUKOHAHO HamiBc(pepuyHi KOMIPKM 3 HACKpI3bHUMH KaHalaMu. BuciBHuit
€JIEMEHT KPIMMUTHCS B KOPITYCl 32 JOTIOMOTOO0 T1ar(u 3 HACKPI3bHUM OCHOBUM KaHAJIOM
Ha JBOX pajJllaJbHUX MiAMIUIHUKaX. Yepe3 ocboBUi KaHal Handu IpoXoIuTh BICh
naTpyOOK, HIDKHIN KiHELb SKOTO 3aKpilVIEHUH B KOPITyCl peayKTopa 1 3'€qHaHuil 3
JDKEpENIoM BakyyMmy (He MOKa3aHe), a BepXHii - B MMUIHUKY. Ha BepXHbOMY KiHIII
naTpyOKa 3a 1OIOMOTr 010 KpOHIITEHHA 3aKpIIJIEHO BiJC1Kay BAKYYMY BUKOHAaHUH,
HAIMPUKJIIAJl, y BUIJISAL TPOMEHEPO3X1JHUX TUIACTHH, K1 IPUTUCKYIOTHCS TPYKUHOIO
710 BHYTPIIIHBOI KOHYCHOI MOBEPXHI BUCIBHOTO anapara, [Ipu nupoMy mij rmiacTUHaAMU
B pajliaJJbHOMY HAIPSMKY PO3MIIIICHO PsiJl HACIHHEBJIOBIIOBAYIB 3 HACIHHEIPOBOIAMHU.
3 MeToro 3ano0iraHHd IHTEHCMBHOMY CTUPAHHIO MOBEPXHI BHUCIBHOTO €JIEMEHTa, BIH
3BEpPXY MPUKPUTHIA KOXKYXOM.

AHai3 JIOCHIJKEHb TMOKa3zye, W0 13 30UIBIICHHSIM KYTOBOi IIBUIAKOCTI
PIBHOMIPHICTh BHUCIBY PI3KO 3MEHIIYETHCA. 11 ONTMMalbHE 3HAUYEHHS IPU BUCIBI
3€pHOBUX KOJIOCOBUX KYJIBTYp BUCIBHUM €JIEMEHTOM 3 KyTOM Haxui1y ioro TBipHoi 30°
3HaXOAUThCA B Mexax 3-4 pan/c, 1O BIANOBIAAE SKICHOMY BHUKOHAHHIO
TEXHOJIOT1YHOTO MPOIIECY 36PHOBOI CIBAJIKM B BUPOOHUYUX YMOBAX 3 IIBUJIKICTIO CIBOU
4-5 xm/Ton.

BcraHoBiieHO, 10O Ha PIBHOMIPHICTH BHUCIBY BIUIMBAIOTh TEXHOJOTIYHI
napameTpH, Taki sk OuHa po3pikeHHs H BcepennHi BUCIBHOTO €JIEMEHTa, BUCOTA
3epHOBOTO OyHKEpa Al Ta KyTOBa MIBUAKICTh HOTO OOEpTaHHS.

AHani3 ocHOBHHX (DaKTOPIB, SIKI BIUIMBAIOTH HA Mporiec (OpMyBaHHS BPOKAIO
3€pHOBUX KOJIOCOBUX KYJIBTYp MOKa3aB, 10 HAMOUTBIINN BIUIMB Ma€ PIBHOMIPHICTH
PO3MIIIIEHHST HACIHHS TI0 TIJIOIIII TIOJIs, SIKA OCSITAETHCS MTPU OJHO3EPHOBOMY TOYHOMY
BuCiBl. Jlist 37iliCHEHHS OJHO3EPHOBOTO BHCIBY HACIHHS 3€PHOBUX KOJOCOBHUX
KyJbTYp HalOUIbll €(EeKTUBHUM TEXHIYHUM 3aCOO00M € MHEBMAaTMYHUW amapar 3
KOHIYHMM BHUCIBHMM €JIEMEHTOM BCTAHOBJIEHUM Ha BEPTHKAJIbHIN OCI 1 HAIIPABICHUM
BICTPSM JI0 MOBEPXHI1 MOJISI.
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YAK 631.31.31

OBI'PYHTYBAHHA 3ACTOCYBAHHA KOMBIHOBAHUX
ITPYHTOOBPOGHUX AI'PET'ATIB
Tecnwk B.B., Illam B.11.
Hayionanvnuii ynisepcumem 6iopecypcis inpupoookopucmyeanus Ykpainu

OcHOBHHUI 1 TIepeANOCiBHUN OOpOOITKH TPYHTY 3a MIATOTOBKH IMOJIA A0 CiBOH
CUIBCHKOTOCTIONAPCHKUX ~ KYJIBTYp € B3a€MO3AJICKHUMHU OIEpaIlisiMi  BiJl SKHX
3QJIKUTH HE JIUIIE SIKICTh CIBOM, a CYTTEBO BIUIMBAE HA TEPMIHU JIO3pIBaAaHHS TPYHTY
a BIAMOBITHO 1 POCTOBI MOKAa3HUKHU POCIMH. SIK MoOKa3ye Hayka 1 MpaKTHKa, 3HAYHY
YaCTUHY IMIATOTOBKU TPYHTY JI0 CIBOM Kpallle BUPIIITYBaTH 32 PaXyHOK JPYroro eTamy
— mepeanociBHOro oopoOiTky. i yac miaAroToBKM IPYHTY A0 CiBOM BCTAHOBJIIOIOTH
BUITMIOBIIHY  IMOCIIJIOBHICTh BHUKOHAHHS OKPEMHUX arpoOTeXHIYHHUX 3aXOiB YU
KOMILJIEKCHO, IMIJIOMPAIOTh MEBHI 3HAPSAs, arperatu Ta HeoOX1aH1 Il HUX poOoui
OpraHH.

Cucrema 1 mnpuilomMu O0OpOOITKY TIPYHTY B Cy4acHOMY 3eMJiepoOCTBi
YAOCKOHAIIOIOTBCA B HampsAMI 11  MiHIMam3anli, mo 3a0e3nedye CTBOPEHHS
ONTHUMAJIBHUX arpo(i3uYHUX MMapaMeTpiB KOPEHEBOIrO MIAPY, MOIMIIEHHS BOJISHOIO
pexumy, 00poThOy 3 Oyp'sHaMH 3a YMOB 3MEHILIEHHs ii mepeyumuibHeHHs. Bemyde
MICLIE HAJIEKUTh 00pOOITKY, IO 3a0e3leuy€e CTBOPEHHS €pO31MHO CTIMKOI MOBEPXHI
IPYHTY Ha MPOTS31 BChOTO UKy 00pOOITKY CUIHCHKOTOCTIONAPCHKUX KYJIBTYD.

HaykoBo-mocniiHuMu ~ ycTaHOBaMu  po3po0sieHa 1 pPEKOMEHJ0BaHa [0
BIIPOBA/DKCHHS CHUCTEMa OOpOOITKY TPYHTY, IO 0a3yeThCsd Ha IIUPOKOMY
3aCTOCYBaHHI KOMIUIEKCY MAIIWH 1 3HAPSAbL 71 MiHIMaibHOTOo 00po0iTKy. [lepeBaru
HoTo mepes TpaauIliiHO0 MOJIMIIEBOI0 0OPOOKOI0 HACTYITHI: HAKOMUYEHHS BOJIOTH B
OCIHHBO-3UMOBHH Tiepion 3poctae Ha 10...25 %; BpOoXKaNHICTh MOJBOBUX KYJIbTYp Y
3BUYAlHI 1 CIPUSATINBI POKU HE 3MIHIOETHCSA, Y MOCYIUIUBI 3011bIIYy€eThCs Ha 8...10%);
BUTpATU Mpaull 3MeHIIyloTbess Ha 16..17%; mnpsMi ekciutyaraiiiiHi BUTpaTH
CKOpouyroThcs Ha 8...10 %; muUTOMI KamiTajabHI BKJIAJEHHS 3MEHITYIOThCS Ha 5...9 %;
BUTpaTa NAJIMBHO - MACTUIILHUX MaTepialiB 3MeHIryeThes Ha 20...26 %.

[Topsim 3 TuM, ocoOiMBa yBara B 3aCTOCYBaHHI IHTEHCHBHHUX TEXHOJIOTIH
BUPOIIYBaHHS KYJIbTYpPHUX POCIWH, MPUAUIIETHCS 3aCTOCYBaHHIO KOMOIHOBaHUX
IPYHTOOOPOOHUX arperariB, 0 MaloTh HAOIp PI3HUX YAOCKOHAJEHUX pOOOUYUX
opraHiB. BcTaHOBIEHO, 10 3aCTOCYBaHHS TaKMX arperariB 3MEHIIIY€ BHUTpPATH Ha
00poOKy TpyHTY, 30epirae Horo CTpyKTypy, a TAKOK CKOPOUY€E arpOTEXHIYHI TEPMIHU
MOJIbOBUX POOIT mpu miAroroBmi monst 10 ciBou. Illupoke 3acTocyBaHHS
YIOCKOHAJIGHUX arperaTtiB J03BOJIUTH HAMOUIbIIE MOBHO 3a0€3MEYUTH ONTUMAIbHI
BHUMOTH MEPEINOCIBHOTO OOPOOITKY I'PYHTY 1 3pOOUTH 3HAUHUIN BHECOK Y BUKOHAHHS
MOCTaBJICHUX 3a]1a4.

JlocBig mokasye, 110 MOJIMIIEHHS CTPYKTYPU MOCIBIB KOPMOBHUX KYJBTYp 1
3aCTOCYBaHHS MPaBUJILHOI arpOTEXHIKU JTAI0Th MOKJIMBICTh 301IBIITUTH BPOXKAMHICTh
3€pHOBHX 13¢pHO0000BUX KyJIbTYp B 1,3...1,5 pa3u, 6araropiyHuX 1 OAHOPIYHUX TPaB
B 1,2...1,7 pazmu.
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YIK 631.31.31

EKCIITYATAIIMHI BJACTUBOCTI HABAHTAKYBAYIB
CIUIBCBKOTI'OCITIOAAPCBKOT'O ITPUSHAYEHHS JCB
benvorwein €.0.

Hayionanvnuii ynisepcumem 6iopecypcis inpupoookopucmyseanus Ykpainu

JIns o1iHIOBaHHS SIKOCT1 TPAHCIIOPTHOTO 3ac00y CIOXKKMBa4 ad0 HOro BIACHUK
BUCYBalOTh 0arato BHUMOT, Cepel SKUX MOXXHAa HAaBECTH Taki: JUHAMIYHICTD,
€KOHOMIYHICTh, HaJIHHICTh, MPOXITHICTh, CTIHKICTh, JIETKICTb KEPYBaHHS, M SKICTh
KepyBaHHsS, IIPOCTOTa OOCIYroBYBaHHS, €MHICTh 3allpaBJICHHS, 3amac pyxy,
BUKOPHUCTAaHHS rabapuTHUX PO3MIPIB, MAHEBPEHICTh, BUKOPUCTAHHS MACH.

CporoaHi OIiHIOBaHHS POOOTH TPAHCIIOPTHOTO 3acO0y MPOBAJSTH YaCTIlIE 3a
BICbMOMa €KCIUTyaTalliHUMH BIIACTUBOCTSAMM, SIK1 ITPEICTABICHO B TA0JI. 1.

Tabnuusg 1. ExcrutyarariiifHi B1aCTUBOCTI TPAHCIIOPTHUX 3aC001B

Bnactusictsb
3ale3neuye XapakTepu3yeTbes
3aco0y
Macoro nepeBe3eHOoro BaHTaxy
1. Tsroso- BantaxHicTh (KITTBKICTIO TTACAKHPIB),
IIBUIKICHI (maca>xupoMICTKICTB ), MaKCUMAaJIbHOIO IIBUJKICTIO PyXy
BJIACTUBOCTI IIBUJKICTD 1 MPUCKOPEHHS (Vinax), 4aCOM 1 IIUIAXOM PO3TOHY
10 Vinax
2. [TanuBHa . Butparamu nanusa: B miTpax Ha
_ Exonomis nanvBa
€KOHOMIYHICTH 100 xM; B Kr/Ton
: MakcuMalibHe CIIOBLITLHEHHS
3. I'atbMOBI I'anebMOBHUM IIJISIXOM, BEJIMYUHOIO
. Ta yTPUMaHHS 3ac00y Ha
BJIACTUBOCTI : CXUITY
CXHJIL

BiactuBicTh 3MiHIOBATH
TPAEKTOPIIO PYXY

4. KepoBaHICTh |TPaHCIIOPTHOTO 3acO0y 3a
BIUTMBY BOJIisl HA KEPMOBE
KOJIECO

3yCcHJUISIM Ha KEPMOBOMY KOJIECi
3a TOBOPOTY KEPOBAHUX KOJIIC HA
MICL 1 pyXy, cTa0lIi3a1iero
KEPOBAHHUX KOJIIC

BrnacrusicTs 36epiratu
3a/IaHUM HaAIPSMOK 32 CTiiiKiCTh KEPOBAHUX KOJIIC MPOTH
3HITOTO 3yCHILJIS 3 KOJIMBaHb

KEpMOBOTO KoJjieca

5. CTIHKICTB

6. MoXIuBICTh pOOOTH Ha MiHiMaJIbHUM PaJilyCOM MTOBOPOTY
MaHneBpeHICTh | 0OMEKEHUX TUIOIIMHAX Runin
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MOXIIMBICTB pyXaThucs y 3HauYCHHSIMHU KPUTEPIiB
7. IIpoxigHICTh | Ba)KKUX JIOPOXKHIX YMOBaX 1 | TOB3OBXHBO1 Ta OMEPEYHOT
nepeOOPIOBATH MEPEIIKOAN | TPOXIAHOCTI

YacToTOor0 BIIaCHUX KOJIMBaHb
MiABICKU, CEPEIHHOKBAAPATUIHUM
3HAYEHHSM IIBUKOCTI Ta
HPUCKOPEHHS

3py4HICTB pyXy BOAIs Ta
nacaKupiB, 30eperKCHHS
BaHTaXIB

8. [I1aBHICTH
pyxy

KoHCTpyKTHBHI 0COOIMBOCTI aBTOMOO1II MalOTh CYTTEBUHM BIUIMB Ha PIBEHBb
TEeXHIKO-€KCIUTyaTaI[iiHUX TIOKa3HWKIB POOOTH PYXOMOTo CKJIaay Ta HOro
MPOJTYKTUBHICTb.

Excrumyarariiini  BJacTHMBOCTI PyXOMOTO CKJIaJy THOTPIOHO OIlIHIOBAaTH
3BaKAalOUM Ha YMOBHM eKCIuTyartarlii, ToOTO 0COOJMBOCTI OpraHizaili IpoIecy
MepeBe3eHb, SKI BHU3HAYAIOTH PI3HI TMOEJIHAHHS TPAHCHIOPTHUX, JOPOXKHIX Ta
KJIIMATUYHUX YMOB.

YAK 631.31.31

EKCILTYATAIIMHI IOKA3HUKU KOMBIHOBAHOT'O
I'PYHTOOBPOBHO-ITIOCIBHOI'O AT'PEI'ATY
bozoan I1.1.
Hayionanvruii ynisepcumem oiopecypcis inpupoookopucmysanus Yxpairnu

AHani3 miTepaTypHUX JDKEpesl TOKaszaB, IO Ha paHHIA CcTadil pPO3BUTOK
KOHCTPYKIIi arperariB JJisi CMyTOBOi TEXHOJIOT1T 00pOOITKY IPYHTY 3/1ACHIOBABCS TI0
OutbII mpocToMy nuIsixy. Ha manwmii dac, BiioMi JJisi pUHKY arperatu oOpoOiTKy Ta
BHECCHHsSI MIHEpAJIbHUX JOOpUB B TMOCIBHUM psAaku Oyiau JompainboBaHi ado
aJanToBaHi MiJl HOBITHI TEXHOJOT1i 00poOITKY IpyHTY. Pama arperaty, sik 3a3Ha4€HO
BHUIIlE, OyJia 3armo3u4eHa BiJ] IHIIMX arperaris, 1 Ha HEi BCTAHOBIIIOBAJIUCH BIJIMOBIAHI
poOoui opraHu, 110 B CBOIO 4Uepry 3a0e3neuyloTh MIHIMAJIbHUNA BIUIUB Ha TIPYHT.
[lopanpimii po3BUTOK KOHCTPYKILIM OyB CIpSIMOBAHMIM Ha pO3pOOKY OUIbII TOUHHX
CUCTEM KOMIIOBaHHS pelbeQy IPYHTY, 110, BIAMOBIIHO MOMIMIIYBAIN XapaKTePUCTUKH
TEXHOJIOTTYHOTO Tpoliecy 00poOiTKy rpyHTY. [Ipu 1ipomy, cekiiii poOounx opraHiB He
3aJIeXKH1 IPYT BiJ] IpyTa, M0 3/11MCHIOE 1HIUBIIyaIbHE MEPEMIIIIEHHSI pOOOYNX OpraHiB
no riauOuHI. 3a3BUYail arperaTd Al CMYTOBOi TEXHOJOTIi OOpOOITKY IPYHTY
MPOEKTYIOTHCS Ha OCHOBI arperariB 0OpoOITKy Ta OJIHOYACHUM BHECEHHs JOOPHB B
MOCIBHUMN PSIOK.

KoHcTpykiii cekmiif, SKuX HaBeJeHI Mo Kiacugikaiii HK4Ye, B IJIOMY
BUKOHYIOTh (YHKIIIi: pO3pi3aHHs, PO3YMILEHHS, PO3IMYIIyBaHHS Ta Oe3MocepeaHbO
nonpionennsa. Kmacudikamisi cexmiii poOounx OpraiB 03BOJISIE BUAUIMTU iX /1B
tunu: 1 Ttumn: Puxnasuuii Ta pixyduid poOounii opraH >KOpPCTKO 3aKpiIlJIeHUH Ha pami.
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3a OMOMOTOI0 OTOPHUX KOJIC BiIOYBA€ThCS 3ariavOJICHHS paMu MO CBii poOouiit
mpuHi. Kondirypariito po6ouux opraHiB CKOHCTPYIOBAaHO TaKMM YWHOM, 1[0 BOHU
3/1aTHI IOBTOPUTHU penbed IpyHTY (puc. 1).

Puc. 1. Cxema cekiiii poOOYMX OpraHiB arperaty Jyisi CMyroBOoro oopoOiTKy
rpyHty ¢ipmu Schlagel: 1 — pixxyunii pobouunii opran; 2 — po3UUIAIOUUNA POOOUHIA
oprad; 3 — puxjsuuii poboumii opra; 4 — po3nyuryrouuii poOoumii opran; 5 —
MYJIbUYIOUUN POOOUHIA OpraH

OpHi 13 HAMOUTBII BIJOMUX Ta MOUIUPEHUX MOJEJIEH Ha PUHKY TaKUX arperarib
BUpoOIsitoThes (pipmamu Carrotech, Schlagel 1 John Deere. 2 tun: Koxna 13 cekuiii
poOOoYMX OpraHiB arperaty Mae CBiil MiIpaMHUK, Ha SKOMY KPIIUIATHCS OKpeMl poOoUi
opranu. be3nocepenHbo miipaMHUK 3’€IHAHUN 13 pamMoOl0 arperaTy 3a JOIMOMOTOKO
napajgesorpaMHOro MeXaHi3My, AJI Kpalloro KOMIIOBAaHHS IPYHTY. TakuM YHMHOM,
JaHWM THUI OTPUMYE II€peBard IMepel IMepIIMM TUIIOM 3a PaxyHOK Kparioro
KOIIIOBaHHS TIPYHTY KOXKHOIO CEKIII€I0 arperaTry IOoINepeKk HampsIMKy OOpoOiTKy
rpyHty. JlaHmii TUm cekiii poOoYMX OpraHiB MPEACTaBiIsie COO00K II'ATh
(GyHKIIOHATBFHUX 30H PoOOYMX OpraHiB Ta iX 3aBAaHHS. 3a JOMOMOTOI0 KoJic abo
POJIMKIB BiJIOYBAETHCS 1HAMBIAYaTbHE KOIIIOBAHHA peEIbe(y IPYHTY CEKIISIMU TIO
riOuHI 00poOITKy. B gaHOMY BUMNaIKy Ha piXKyduil poOOUMiA OpraH BCTaHOBJICHA
napa koJjiic. 3 OOKIB OUISI pixkKydyoro poOOYOTO OpraHy BCTaHOBJIEHI €JIEMEHTH, SKi
TaKO’X MOXYTh BHUKOHYBaTHM (YHKIIIO 3arauOiieHHs arperaty. HaliOuibi
MOIMPEHUMU BUpOOHMKaMU Takux arperaTiB € Strip-Cat, Orthman, Carter, Yetter,
Kongskilde. {anuii Tun poOounx cekuiii B OUIbILIINA Mipi IPeICTaBIECHUNA HAa PUHKY
texHiki. Cekuigs 3 poOOYMMH OpraHamMHM CIPOEKTOBAaHA JYyXK€ KOMIIAKTHOIO.
[lepeBaroto maHux arperaTiB € BUKOPUCTAHHS iX Ha CyXUX IPyHTax pi3HOrO THUIY,
3aBSKU 3HIDKCHHIO HABAHTAXEHHS HA PUXJITYUN poOOUl OpraHu mij yac ix poOOTH.

B pe3ynbraTi BUBUEHHS CTaHy MUTaHHS, MOXHA 3pOOUTH BUCHOBOK, 10 OJTHUM
13 Ccmoco0iB BUpIMICHHS MNPoOJieMH 30€peKEHHS MOTEHIIMHOI POAIOYOCTI TPYHTY,
3MEHILIEHHS epO31iHUX MPOIIECiB, MIABUILIECHHS CTIMKOCTI IPYHTY JI0 TOCYXH € HEraiHe
BIIPOBAHKCHHS TPYHTO30€pIirarounmx TEXHOJOTIH 00pOoOITKY TPYHTY, SIKI CIIPSMOBaHI
Ha parfioHaIbHe BUKOPHUCTaHHS, 30€pe)KCHHS Ta M1 IBUIICHHS ITOTCHIIIHHOT pOAIOYOCTI,
CTBOPEHHS CIIPHUSITIMBUAX YMOB MPOPOCTAHHS 1 PO3BUTKY HACiHHS MOCIBHUX KYJIBTYP.
OkpiM 1[BOTO, BCTAHOBJICHO, IO 3 ICHYIOUHUX TEXHOJIOTii OOpOOITKY TIpYHTY,
ONTHUMAJIbHOIO Ta PAI[IOHAJILHOIO JIsi BIPOBA/KEHHS Ha Teputopii BiHHUIBKOI
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obnacti € TexHoyoris sk Strip-till (cmyroBuit 00poOITOK), OCHOBOIO SKOi €
BiJITBOPEHHS IPYHTOBOI POJIIOUOCTI; 30€pe EHHS IPYHTY BiJl BOJHOI Ta BITPOBOT €po3ii;
3017bIIEHHS 3amacy OIOTH Ta IPYHTOBOI BOJIOTH; TMOJIMNIICHHS MIiHEPaIbHOTO
KUBJICHHA pociauH. Texnonoris o0poOiTKy rpyHTy Strip-till € nepcrnexkTuBHUM
HAIPSIMKOM PO3BUTKY IPYHTO30epiraioyoro 3emiepoOcTBa KpaiHu, IO 03BOJIE
ICTOTHO 3HU3HUTH IHTEHCUBHICTh TEXHOTEHHOTO BIUIUBY Ha IPYHT, TUM CaMUM 30€perTu
a00 TABUILIUTU TPYHTOBY POAIOYICTh y OaraTOpIYHOMY aclekTi. 3a pe3ylibTaTaMu
aHaJi3y, BIIOMUX KOHCTPYKII1i 3aKOpJOHHUX IPYHTOOOPOOHHUX arperaris, 0aunmo, 10
OUIBIIICT, 3 HUX HE 3a0€3MeuUyloTh SKICHE KOMIIOBaHHSA penbedy, OKpIM IHOTO,
arperaTH 3aKOpPJIOHHOTO BUPOOHUIITBA MAIOTh IOCUTh BUCOKY BapTiCTh.

YAK 631.31.31

®PAIMEHTAILISI TEXHOJIOT I EKCIINIYATAIIII KOMBIHOBAHUX
MAIHINHHUX ATPET'ATIB
bypnaka H.B.
Hayionanvnuii ynisepcumem 6iopecypcis inpupoookopucmyseanus Ykpainu

Crni 3a3HaUUTH, 110 3HaA4YHA ()parMeHTallisl TEXHOJIOTIH Ha HEBEJIMKI oreparii
3HAYHOIO MIpOIO MEPEUIKOIKAE e(eKTUBHOMY BUKOPHUCTAHHIO
CUILCBKOTOCTIONAPChKUX MamiH. HeoOxigHO HajmaTH ocoOJMBE 3HAYEHHS MOIIYKY
HOBHX, OUTBIII €KOHOMIYHUX TEXHOJOTIYHMX METOJUK JIJII eKCIUTyaTarii TPaKTOPHUX
OJIMHUIb, PO3POOKM Ta BUKOPUCTAHHS KOMOIHOBAaHMX 3acoOIB MeXaHisarlii, sKi
J03BOJISIIOTh  OTPUMATH HHU3KY TEXHOJOTIYHO B3a€EMOIIOB’S3aHUX OIMEpallii, sKi
3a0€e3MeuyoTh BUCOKY SIKICTh pOOOTH Ha OAMH MPoxX1i npuctporo. Ciijl 3a3HavyuTH, 110
MU TOBOPHMMO HE JIMIIE PO TMOETHAHHS OKPEMHUX CIEMEHTAPHUX TEXHOJOTIYHUX
ornepauiid B €IMHUN MPOLEC, a K MPO PO3BUTOK SIKICHO HOBUX, OLIbII PO3BUHEHHX
MAallIyH Ta TEXHOJIOTTYHUX MPOLECIB, K1 BOHH BUKOHYIOTb, SIK1 HE TOBTOPIOIOTHCS 1 HE
KOITIOIOTh MEpIl, a 3aMIHIOIOTh iX, CTalOTh OB €KOHOMIYHMMU Ta BIANOBIIAIOTH
3aBJJaHHSIM BCEOIYHOI MeXaHi3allii ClIIbChKOTO TOCIOIapCTBA.

BueHi Ta BUPOOHMYHHMKM TMPAKTHUYHO MOBHICTIO PO3POOISUIM TEXHOJOTIYHI,
TEXHIYHI Ta €KOHOMIYH1 aCIIEKTH 111€1 00J1acTi. Y TOM ke yac, MiAKPECT0EThCS, 110 JJIs
TOTO, MO0 TOCATTH TO3UTUBHOTO €(EKTY BiJl BAKOPUCTAHHSI KOMOTHOBAaHUX OJUHUIID,
CJIIT TOTPUMYBATHCS HACTYITHUX BUMOT:

- IHTEHCHBHICTh €HEprii TEXHOJOTIYHOTO TMpPOIECy, II0 BUKOHYETHCS
KOMOIHOBAaHMM MAaIIMHHUMH arperaramMi, MEHINA, HIXK 3arajbHa I1HTCHCHUBHICTH
eHeprii, KOJIU BiH BUKOHY€ETHCS 3a JOMOMOTOI0 OHOOMEepalliiHUX MAaIllUH;

- MPOAYKTUBHICTh HE HUXKYA, HIK Y KOMIUIEKCY 3aMIHCHUX OJHOOMEpAIiiHUX
MaIliH;

- BapTicTh pPoOOTHM HWXKYAa ab0 Ha PIBHI BapTOCTI POOOTH KOMILIEKCY
OJIHOOTEepALIMHUX MaIINH;
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- KOMOIHOBaHI OJWHHWIII TaKOXX JOOpe TPHUCTOCOBaHI IS pPOOOTH 3
HECIIPUSTIMBUMU TIOTOJOI0 Ta TIPYHTOBUMH YMOBaMH, a TaKOXX 3aMiHEHI HUMH
MaIluHY;

- X BIIPOBAPKEHHSI IOBUHHO JIOMTOMOTTH 301TIBIITUTH BPOXKANHICTh KYJIBTYP, IO
00pOOIISIOTHCS, MATPUMYBATH POAIOYICTh IPYHTY Ta 3a0e3MeuuT poObOTy B CUCTEMI
HOBHUX TEXHOJIOTIH.

HemonaBHo Oarato kKommaHii modajd CTBOPIOBATH KOMOIHOBaHI OJMHMII,
CKJIQJICHI caMe 3 OKpEeMHX MPOSKTHUX MAIlWH, ACSKi 3 SKAX BUCATh Ha TEpeIHii
YaCTHHI, a 1HIII — Ha 3aJHIX MeXaH13Max KpiIjieHHs TpakTopa (puc. 1).

al | o/ b/

BEU @ T TETTE
e/ dl el

Puc. 1. Cxemu koMOIHOBaHMX MAIIMHHUX arperaTiB: a) JUCKOBO-
KyJIbTUBATOpPHA; 0) AMCKOBO-uM3eNbHa; B) push-pull; r) ¢ppesepHo-mociBHuMIA; 1)
MOIP10HIOBAIBHO-OPTaHa;
€) KyJIbTUBATOPHO-TTOCIBHUM.

Taki koMOIHOBaH1 OJMHUIIL, IO CKJIAJAIOTHCS 3 ICHYIOUUX MAIllMH, MalOTh Psi
nepesar. Ilo-mepime, 1e 103BOJIsSE BUKOPHUCTOBYBATH iX OKpeMe BHUKOPHUCTaHHS Ha
OJIHII omepallii 3 MEHIIUMH TpakTopamu. KpiMm Toro, okpemMe BUKOPUCTaHHS JO3BOJISIE
30UIBIIMTH 1X IIOpIYHE 3aBaHTaxeHHs. [lo-mpyre, /Ui ckilajiaHHs KOMOIHOBaHUX
OJIMHUIIHP HE TMOTPIOHO CTBOPIOBATH HOBI MAIIMHH, 1 JTOCTATHHO BUTOTOBUTH JIHIIIC
OpUCTPOT ISt 1X 3’ €THAaHHS (aBTO3UINKH, IPUYEIIH TOLIO).
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YAK 631.31.31

PIIIEHHSA IBOACHIPAIIMHUX 3EPHOOYNCHUX MAIIIMH
Biwkoecvkuii B.E.
Hayionanvnuii ynisepcumem biopecypcis inpupoookopucmyseanus Ykpainu

Y po3po0i11i CydyacCHUX MaIIUH 7151 OYUIIEHHS 3epHa OyiM 3alpONOHOBaH1 Pi3H1
KOHCTPYKIlii mHeBMOKaHamy. IIpencraBneHa koHCTpyKiisi Pneumo-Sub-Channel
(puc. 1), miaBumieHHs: e(EKTUBHOCTI OYMILIEHHS SIKOTO BIIOYBA€ThCS HACTyMHUM. Y
30H1 30€HTEKEHHsI 7 KaHaTy MOTIK MOBITPS Ma€ BUCOKY PIBHOMIPHICTB Ta 301JIbIIICHHS
IIIBUJIKOCTI, 10 3pOCTA€ TOBHOTO BUBUILHEHHS CBITJIOBUX JAOMIIIOK. [IoBHOTpIXKEH1
3€pHa, HEBEJIMKA YACTUHA SIKUX MTPOBOJIUTHCS OBITPSIHUM ITOTOKOM Pa30M 31 CBITJIIMMHU
JTOMIIITIKAMH, BIJIOKPEMIIFOETHCS B1Jl CBITJIOBHX JIOMIIIOK Yy 30HaX 6 1 8 3 HU3BKOIO
KOHIIEHTPAIIEI0 CYMIIII Y TTOBITP1, Yepe3 110 BIIOYBAETHCS OUIBIII YUITKE MO/, 1 BTpaTa
MMOBHOTO 3€pHA y BIIXOAHM 3MEHIITYETHCS.

6

9 =]

§ =T

|

Puc. 1. 3aranbamii Burisa Pneumo-Sub-Channel: 1 - BHyTpimHs criHa; 2 -
30BHIIIHS CTiHA; 3 - 3aBaHTAXYBAIBHUI MIPUCTPIi; 4 - 3By>KEHHS poO0o40i 30HU; 5,6,7,8
- IUTOIIIMHM TTOTIEPEYHUX KaHAJIIB.

Sk HeToTIKHU 111€1 KOHCTPYKIIi1, MOYKHA 3a3HAYUTH, 1110 B 30HaX 7 Ta 8 MIBUJIKICTh
MOTOKY MOBITPs Oyi€ BUILOIO, HIXK y 30Hax 1 12. OnTuManbHa XapakTepUCTHKA TOTOKY
MOBITPs HE 3a0€3MeUnTh PO3iJIeHHS 00'€EMHOTO MaTepially Ha BCIO JIOBXKHHY KaHaly,
a 3epHOBUI MaTepiasl OyJie J0/IaTKOBO TPAaBMOBAHUM.
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YIK 631.31.31

EKCILTYATAIIIMHI TOKASHUKHA KOMBAWHIB JJIS1 YMOB IIB/IHS
YKPATHA
TI'anax M.B.
Hayionanvnuii ynisepcumem 6iopecypcis inpupoookopucmyseanus Ykpainu

be3 mnepeOuIblIeHHS 3€pHO30MpaIbHUN KOMOAH ChOTOJIHI I1€ TEXHIYHO
JOCKOHAIMM 00’€KT, HaA3BUYANHO I1HTEJIEKTyali30BaHUI, BHCOKONPOIAYKTHUBHMH,
€HepreTUYHO MNOTYKHUM. [IpuponHo, 110 3a TakuX yYMOB BiIOyBa€TbCs MOCTYIIOBE
3MEHIIIEHHS 3arajbHOi KUIBKOCTI KOMOaiHiB: 3a mepioa 3 1990-ro mo 2020 pik ix
KUIBKICTh Y CLIBCHKOTOCHOJAPCHKUX MIJMPUEMCTBAX HAIIOl JAEpiaBU 3MEHIINIACS
Maiike Ha 72% 1 focsiriia CBOro KpUTHYHOTO PiBHS 26,5 THC. IITYK. 3a TAKUX YMOB
CE30HHE HABAHTAKEHHA HA OAMH KOMOAilH Jvile Ha 30MpaHHI paHHIX 3€pPHOBHUX B
VYkpaini 30upmmiocs 1o 240 ra, toal gk y kpainax €C BoHo ctaHOBUTH 80 ra.
KinbkicTe 3epHO30MpanbHUX KOMOalHIB B YKpaiHi, 1o npunagae Ha 1000 ra pini,
CTaHOBUTH 1,4 011., 1110 HA MOPSAAOK MEHIIIE, HIXK K MPOBIIHUX KpaiHaX cBITY (puc. 1).

Himcuunna

Mpanuis

15 oa.

Kanaza

*I 7.6 ox. VKPAIHA 16 bt . I
|

BeankoOpuranis Hanig
N LY  E.
O1. <1 04.
7 S 1,401 - -

Puc. 1. ITuroma kigpkicTh koMOanHiB Ha 1000 ra.

He npocTi eKOHOMIUHI YMOBHM CHOTOJEHHS 3MYIIYIOTH CLIBIOCIBHPOOHHKIB
ONTHUMI3yBaTH BUPOOHUYI TPOIECH, MIYKATH MUIAXHW OO CKOpodeHHs Butpat. Lli
NMUTaHHA aKkTyanbH1 U aiis BiTayu3HsHOro AIIK. PimenHs mo10 BapiaHTiB OHOBIICHHS
MapKy TEXHIKHW IS OLTBIIOCTI BITYM3HSIHUX arpoMiIIPHEMCTB Y CKIQJHUX yMOBaX
CHOTOJICHHSI Ma€ OyTH OOTPYHTOBAHUM, €KOHOMIYHO 1 TEXHOJIOTIYHO JOIUIBHUM. 3a
TaKMX YMOB BaKJIMBUM 3aBJIaHHAM € TOINIYK NUIAXIB MABUIICHHS €(EeKTHBHOCTI
BUKOPUCTAaHHA 3€pHO30UpaIbHUX KOMOAHIB.

AHani3 po3BUTKY KOHCTPYKIIM 3€pHO30MpaIbHUX KOMOAMHIB CBIIYUTH MPO
CYyTTEBE IIJABUIIEHHA €(EKTUBHOCTI MaIMH, IO MOB’S3aHO 31 30UIBIICHHSAM 1X
MIPOJTYKTUBHOCTI, BUCOKOIO SIKICTIO BUKOHAHHS POOIT, eKCILTyaTaIlliHOW HAAIHHICTIO,
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oOylalHaHHAM KOMOAlHIB EJIICKTPOHHUMH CHCTEMaMH KEepyBaHHS pPOOOYMMH 1
TEXHOJIOTTYHUMH MPOTICCaMHU.

Y pO3BUTKY 3epHO30MPATEHUX KOMOAHIB 32 OCTaHHE ACCATUIITTS 3a3HAYAIOTh
TaKi OCHOBHI TCHJICHITIi:

* 30UIbIIEHHSI MPOIMYCKHOI 3JaTHOCTI ¥ MPOIYKTUBHOCTI B HAWMOTYXHIIIUX
KOMOaIHIB 13 POTOPHOIO CEMapyBabHOIO CHCTEMOIO (csirae 25 Kr/c);

* 30UTBIIICHHS MTOTYHOCTI CUJIOBOTO arperara;

* 111 30LIBIICHHS TPOIYKTUBHOCTI 3a KOMIAKTHUX TabapuTiB KomOaiiHa
1HTEHCUBHO 301IBIIYETHCS IJI0111a MOJIOTHIILHOTO IIPUCTPOIO 38 MPAKTUYHO HE3MIHHUX
IHIIUX TapaMeTpiB, IO JOCATAEThCS 3aBISKA POTOpHIA abo OaratobOapabaHHIM
cucTeMi 0OMOJIOTY;

* yHIBEpcamizaiisi 3epHO30MpAIbHUX KOMOAWHIB Il 30UpaHHs PI3HUX
CLIBCHKOTOCTIONAPCHKUX KYNIBTYP (KYKYPY/A3H, COHSAIIHUKY Ta 1H.), MOJIMIICHHS YMOB
mparli MexaHi3aTopiB;

* yce OlIbllle BUKOPUCTAaHHS OOpTOBUX 1H(OPMAIITHO-KEPIBHUX CUCTEM.

KpiMm Toro, B kom0aifHaX BTUIIOIOTHCA MEPENOBI JOCATHEHHA 13 3a0€3MeUYeHHS
CKOJIOTIYHUX TMOKa3HHWKIB 1 BHKOHAHHS BHMOT O€3NIEKH, BIAIOBIIHO 10
3araJbHOCBITOBUX CTaHAAPTIB 1 JOCSITHEHb: TUCK HA IpyHT A0 80—120 kIla, 3MeHIIeHHs
BMICTY IIKIJIJTABUX JIOMIIIIOK y BUXJIOITHUX Ta3ax, 3HWKEHHS MMAJI0YTBOPEHHS TOIIIO.

Y KOHCTPYKIISIX CY4YaCHHUX 3€pHO30MPAJIbHUX  KOMOAWHIB  IIUPOKO
BUKOPUCTOBYIOTh OOpTOBI 1H(OpPMAILIITHO-KEPIBHI CHUCTEMH, L0 0a3ylTbCcs Ha
BUKOPUCTAHHI JJATYMKIB 1 BAKOHABYMX MEXaHI3MIB MEXaTPOHHOI CUCTEMHU KOMOaiHa.

KpiM naTtuukiB KOHTPOJIIO YacTOTH OOEpTaHHS pOOOYMX OPraHiB 1 JATYMKIB
KOHTPOJIIO PIBHS BTpAaT 3a CEMapyBaJIbHUMHU MPHUCTPOSMU HIUPOKOTO BXKHUTKY
Ha0yBalOTh JIaTYUKU KYpPCOBOTO pPyXy, OOJIKYy 310paHOro BpOXKalD BOJIOTOCTI i
3aCMIY€HOCTI ~ OyYHKEpHOro  3epHa. BukopuctanHs  cuCTeM  TJIOOQJIBHOTO
MO3UIIIOHYBAHHSA JIO3BOJIA€E OyayBaTH KapTH BpOXKAWHOCTI 310paHUX TOJIB.
BukopuctanHs B NOXWJiM KaMepl JaTYMKIB MOTOKY Marepialy Ta €JIEeKTPUUYHHUX
CEPBOPETYIISATOPIB MPUBOAY TPAHCMICIT JO3BOJISIE ABTOMATUYHO 3MIHIOBATH MIBUAKICTh
pyxy KomOaiiHa 1o moa. BUKOpUCTaHHS e€JNEeKTPOMEXaHIYHOrO pPEeryJIrOBaHHS
pexXUMIB poOOYMX OpraHiB (pemIiT, BEHTHIATOpa, OapabaHa, 1€KW U 1H.) JO3BOJISIE
3MIHIOBAaTH BIAMOBIIHI PEXUMU, HE 3yMUHSIIOUN ITPOLIEC OOMOJIOTY.

OCHOBHUMH TMOKAa3HUKAMH SIKOCTI pOOOTH 3epHO30MpalbHMX KOMOaWHIB €
3arajibHi BTpaTH 3€pHA 3a MOJIOTApKOIO Ta YUCTOTA 3epHa B OyHKepl. BTpaTu 3epHa 3a
oOMoJIOTY ¥ cemapariii po3auIsIIOTh Ha mpsMi, ad0 HEMOBOPOTHI, 1 Hempsimi. Jlo
MEPIIOr0 HAJEKUTh 3€pHO, 3ary0jeHe TUM abo IHIIMM MUITXOM, SIKE HEMOXKIHBO
310paTu, 10 APYTUxX — 3€pHO, 10 BTPATUIIO TIOCIBHI, HpO,[[yKTI/IBHi a0 xibomnexkapchki
AKOCT1. 3a 30MpaHHs ¥ MicaA30upabHOI 00POOKHM 3€PHO MIIAETHCS MEXaHIYHIN ii,
BHACIIIJOK YOTO BOHO TpaBMYEThCS. MexaHIYHI TMOIIKOKEHHS (Makpo- 1
MIKpPOIIOIIKO/PKEHHS) HETaTMBHO TO3HAYAIOThCS SK HA HACIHHEBOMY, TaK 1 Ha
MPOJIOBOJILYOMY 3epHI. JI0 MakpOMOIIKOKEHh HaJleXKaTh APOOJICHI, CIUTIOIICHI i
3naBiieHl 3epHa. Jlo MIKpOMNOIIKOIXEHb — 3€pHA 3 MOUIKOIKEHHUMH 3apOJIKOM,
000JIOHKOIO ¥ €HJOCIIEPMOM, a TaKOX 13 MPUXOBAHUMHU BHYTPIIIHIMHU Je(peKTaMu —
BM SITUHAMU, 3a0MTUMU MICIISIMH, TPIILIUHAMHU.
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YIK 631.31.31

EKCIITYATAIIMHI TIOKA3SHUAKHA NOBITPSAHO-PEIIITHUX CUCTEM
SBEPHOOUYNCHUX MAIIINH
Inhaxomnuxk M.O.
Hayionanvnuii ynisepcumem 6iopecypcis inpupoookopucmyseanus Ykpainu

JI1st excriepuMEeHTaIbHUX JOCTIIKEHb OyJI0 BUTOTOBJICHO €KCIEPUMEHTAIbHY
YCTaHOBKY, fIKa MOJIETIOE€ POOOTY MPUCTPOIO MPUHOMY Ta PO3NOIUITY MAUIUHU IS
OUMIIEHHS 3epHa MEPBUHHOTO OuHuIeHHs (puc. 1).

A

13

D/

Bud A
Puc. 1. Cxema yctanoBku: 1 - pama; 2 - OyHkep; 3 - perymnstop aemmdepa;
4 - perymoBaHHs qemndepa; S — 103yroua MinHa; 6 - IPUAOMHMIA JIOTOK;
7 - KapeTka; 8 - eMHICTh 3pa3Ka
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ExcnepuMeHTanbHa YCTAHOBKAa BKJIKOYAae paMy |, Ha $SKii BCTaHOBJIEHO
3aBaHTAXYBAJIbHUN OyHKep 2. Y HWXKHIM 4acTHWHI 3aBaHTaXXyBaJIbHOTO OyHKEpa 2
703yr0Ya IIIIMHA 5 po3TalioBaHa i3 PeryaiodnM aeMiidepoM 4, BIAKPUTTS SKOTO
3MIHIOETBCS 32 JOTIOMOTOIO YIpaBiiHHS niepeMukanasM 3. [1ix mo3yrodoro niiInHO0
5 BCTaHOBJIIOETHCS HA MOOLIBHIM KapeTii 7 171 BUOipKu 3pa3kiB BOpoxy 3epHa. Huxkue
M1 KapeTKOIO 3pa3ka NMpuiManbHUA JOTOK 6 BCTAHOBJICHUH 7Sl 300py BOPOXY 3€pHa.

YAK 631.31.31

TEXHOJIOT'TI ICJSI3BUPAJIBHOI OBPOBKU 1 3BEPITAHHSA
3EPHOBOI'O MATEPIAJIY
Ilpokonenko E.A.
Hayionanvnuii ynisepcumem 6iopecypcis inpupoookopucmyseanus Ykpainu

CrermianizoBaHi JIiHIT HACIHHS IICAA BUHHUILEHHS BIIOMI JUIS OJHOYACHOTO
OpUiioMy, OYMIICHHS, BHUCHUXAaHHS, JAPCHaXy, I1HKPYCTOBaHUX, 30epiraHHs,
BiJIBAHTAQXKCHHS HACIHHEBOTO Martepiany [IeKUTbKOX KylnbTyp. OKpiM CHIOCHHX
3epHOCXOBHIII, B TaKii JIiHIi BCTAHOBIIIOIOTHCS CKJIAIA TOTOBOI JOCSITHYTOI MPOTYKIIIi.
[TpoayKTHBHICTH HACIHHEBOT JiHIT cTaHOBUTH 10 T/TO.

Puc. 1. Excrutikaitist 6y1iBii 1 cnopy/1 HACIHHEBO1 JiHii.
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[i mu3aitn Bkmowae Touky mpuitomy 1 (puc. 1) 06po6ieHOro BOpoXy, CeKiis
OUYHUIICHHS 2 3E€pHOBOrO Marepiasly 3 HaO0OpOM HEOOXIJHOTO TPAHCIOPTHOTO
oOJyasHaHHs, MOJYJbHA JKalio3iiiHa cymapka 3, cuiocy 4 3 KOHIYHUM JHOM cepii
QMS, ckmaniB 5 rotoBux BuUpoOiB, XxommepiB 6, ckpenep-kouseepiB tumy 7 KSV ta
iHmoro ob6naaHanHsA. JloctaBka OyHKEPHOTO BOPOXY 3A1MCHIOETHCA TPAHCTIOPTHUMHU
3acobamu. Ilicis 3BaxkyBaHHS Ta BimOopy mpoO jaboparopis Ja€ BHUCHOBOK IPO
BIJIMOBIAHICTh BUX1THOT'O MaTepiay 0 ToBapy a00 HaCIHHEBOTO Mpr3HadeHHs. Touka
IpUHOMY Ta PO3BaHTaKECHHS YHi(iKOBaHA IMOAIOHUMU TMPUCTPOSIMH HA OJUHHUIISX
TOJIOBH, €TAJIOHHMX a0o0 midTiB. JJIsI OJHOYACHOTO MPUHOMY JEKIIBKOX KYJIBTYP
TEXHOJIOT1YHA JIiHis OCHAIICHA JBOMA MapaJieIbHUMH OJIOKYIOUHMHU SIMaMH.

[TpakTruHUi iHTEpEC Mae 001acTh OUYHUIlleHHs 2 (puc. 1) HaCIHHEBOTO BOPOXY,
KU € 6araToCTOPOHHIM PO3MILIEHHSIM 00JIaJHAHHS 1711 OYMILIEHHS 3€pHa.

YAK 631.31.31

TEXHOJIOI'TYHUM MPOLIEC NIJITOTOBKU HACIHHS I'PEYKH
I3 3BACTOCYBAHHSA ®OTOCEIIAPATOPA
Conomaxa 1.0.
Hayionanvnuii ynieepcumem biopecypcis inpupoooxkopucmyeants Ykpainu

HacinneBwuit Mmatepiain, nojganuii 10 ¢poTocenapaTopa, 3aBaHTaKY€EThCS B OYHKEP
13 PO3MIIJIEHHSIMUA CXUJIIB, SIK1 CITY>KaTh JJI OUTBII PIBHOMIPHOTO 3alIOBHEHHS HOTO. Y
OyHKepa € JBa JaTYUKH: BEPXHIN 1 HUKHIN PIBEHb, 3 SIKUMU 30€pIiracTbCsi HEOOX1THHIMA
piBeHb 00p00OJIEHOTO MaTepiany B OyHKepi.

Puc. 1. Ilpunuun ¢otocenapyBaHHS: 0. - KyT BCTAHOBJIEHHS MIT3aTOBOIO JOTKA
710 TOpU30HTY; 1 - OyHKEp; 2 - TOPU30HTAIBHII BIOpALIMHII TOTOK
BIOpOXKUBUIIbHUKA; 3 - €IEKTPOMAarHiTHUM MpHUBiA BiOpauii (BiOpaTop); 4 - MOXUInH
JIOTOK; 5 - KaMepu; 6 — THEBMOEKEKTOP.
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3 3MEHIIEHHM KUJIbKOCTI MaTepiairy, 00po0OJIEHOTO 10 TaTYMKa HUKYOTO PiBHS,
dboTocenapaTop aBTOMATHUYHO 3YNMUHSETHCS. BukopucranHs OyHKepa 3 AaTYMKaMU
HIOKHIX Ta BEpPXHIX pIBHIB 3a0e3neuye Maibke HE3MIHHMA THUCK 0OpoOIeHOro
MaTepially Ha TOPH30HTAJbHOMY JOTKY BiOpOXKMBUJIIBHHKA, SKHM HE TOBHHEH
nepesuiyBaT 12 kr. [lpunnun ¢porocenaparopa nokazaHuil Ha pUCYHKY 1.

YAK 631.31.31

TH)KEHEPHU MEHEJ[)KMEHT PEIIUKJITHTY
CIVIBCBKOTI'OCITOAAPCBKUX MAIIINH
TI'agpux B.C.
Hayionanvnuii ynieepcumem biopecypcis inpupoodoxkopucmyeants Ykpainu

Cepen TUIIOCIB PEUMKIIIHTY MOKHAa BHJAUIUTH HE JIMIIE €KOJIOTIYHI, ayne W
€KOHOMIYHI BUTO/IH.

Tak 10 mepeBar JJisi HABKOJUIITHBOTO CEPEIOBUINA MOKHA BUJIUIUTA HACTYIIHI
MTyHKTH:

- 3a0IIa/DKCHHS MICId Ha 3BaJIMIAX, OCKUILKM BIJXOJW HE BHUKHIAIOTh, a
nepepoOIIfIOTh;

- CKOpOYEHHS KIJTbKOCTI IIKIJJIMBUX BUKUIIB B atMocdepy, sSKi BUHMKAIOTh
yepe3 BUI00YTOK HOBUX pecypciB a00 BUPOOHHUIITBO CUPOBUHHU 3 HYJIS;

- EeKOHOMis eHeprii, OCKUIbKM He TOTpIOHO BHUTpayaTH KOIITH Ha
TPAHCTIOPTYBAHHS CUPOBUHU;

- 30epeKeHHs IPUPOHUX PECYPCIB.

['oBOpUTH TIPO E€KOHOMIUHI BUTOJM ISl JCp>KaBH MOJKHA, CIIHMPAIOYMCh Ha
HACTYIIHI MOKa3HUKU:

- PO3BUTOK LUKJIIYHOT €KOHOMIKH IUISIXOM BUKOPUCTAHHS CMITTS SIK PECYPCY;

- HOB1 po0oYi MicI;

- nepepoOKa 31e01IbIIOr0 00XOAUTHCS JAEIIEBIIE, HI>K BUPOOHULITBO CUPOBUHU
3 HYJIS,

- SIKILIO TIEpepoOIIATH MaTepiajii Ha MICIEBUX MIJIPUEMCTBAX, 1I€ CHOPUITHME
iXHbOMY €KOHOMIYHOMY PO3BHTKY.

B Mupnuii yac B Ykpaifi qecaTKu MUTbHOHIB KBaIpaTHUX METPIB BIIXOIIB OYyIH
3a(hikCOBaHI TUIbKU Ha CAaHKIIIOHOBAHUX CMITTE3BANUINAX 1 Mmojironax. [Ipu npbomy He
BapTO 3a0yBaTH ¥ MPO HE3aKOHHI CMITHHUKH, SIKI MOJCKYAH CSITal0Th HEHMOBIPHUX
MacmtabiB. JlomaiTe cronyd yci 3aBajiM Ta BIIXOIW, 3aJUINCHI BHACIIJOK BifHH.
3p03yMiJio, IO CUTYAITiS 3 MEPEPOOKOI0 3aTHIIAE OaKaTH KPAIoro.

Munynoro poky B Hammil jep)kaBl HapaxyBaau 91 mianmpueMcTBo, sKe
3aiiMaeThes nepepookoro. Cepen HUX 17 mpartoroTh HaJl MEPepoOKOI0 MaKyJIaTypH, 39
— mojiMepiB, 19 — MIacTUKOBUX ILIAMIOK, 16 — cki1000t0. BCi BOHM Ha TOM MOMEHT
Oynu 3aBaHTaxkeHi Jiech Ha 50-70% CBO€ET MOTYKHOCTI.
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Puc. 1. Penukmiaroswuii 3aBog Polygreen y dactosi.

HaiiGinpimoro mpo0saemMoro 1HAYCTpii YIpaBIiHHSA 3 BIIXOJaMHU HAa3WBAIOTh
3acTtapijie 3aKoHOJABCTBO. EkcmepTw BBakaloTh, IO 3aKOHOJaBya 0aza, MIO0
nepeadavyaTUME MOKIIMBICTh MOHETH3ALIIl CIIPUSATUME MIBUAKINA TOSIBI COPTYBAIBHUX
CTaHIlIi Ta CMITTENEepepoOHUX 3aBOMAIB. | TOMI MU OTPUMYBaTUMEMO JOCTaTHBO
CUPOBHHHM, a0W 1HBECTYBATH B PO3IIUPEHHSI BUPOOHUIITBA 3 IEPEPOOKH.

YAK 631.31.31

BASED ON ASPECTS OF FORMATION OF TECHNOLOGY
OF SCIENTIFIC RESEARCH ON ROAD TRANSPORT
Rogovskii 1. L.

National University of Life and Environmental Sciences of Ukraine

The fundamental changes in recent decades in the economy, politics, ecology
and public life of Ukraine have led to a significant increase in the number of various
problems at the level of individual, social group, and society as a whole [1]. The need
to solve these problems has intensified the development of scientific work as a
profession, which is intended to ensure the economic growth of the country,
environmental and social protection of different segments of the population [2].
Changes in the environmental, social and economic conditions of life of Ukraine have
not passed the higher education systems, which led to the emergence and development
of new approaches in finding out the specifics of the research work of students while
studying at a higher education institution [3]. Scientific and technological progress has
led to a further increase in the importance of training young, promising scientific
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personnel for society, because the most significant achievements of modern countries
are related to success in the scientific field [4].

Scientific activity in higher education institutions is an integral part of the
educational process and is carried out in order to integrate scientific, educational and
industrial activity in the higher education system [5].The Law of Ukraine "On Higher
Education" defines the main tasks of scientific activity in higher education institutions,
which include:

- organic unity of content of education and programs of scientific activity;
creation of standards of higher education, textbooks and textbooks, taking into account
the achievements of science and technology [6];

- introduction of research results into practice [7];

- direct involvement of subjects of educational process in research work carried
out in higher education institutions [8];

- organization of scientific, scientific, practical, scientific and methodological
seminars, conferences, olympiads, competitions of research, course, diploma and
other works of participants of the educational process [9].

Research activity in higher education institutions of Ukraine is carried out on
the basis of existing laws of Ukraine "On Higher Education", "On Education", "On
Scientific and Scientific and Technical Activity", statutes of universities and other
institutions of higher education. The success of scientific activity is impossible
without knowledge of its methodology, theory, technology, methods and organization
[10]. This knowledge is needed for students, graduate students, doctoral students, staff
of scientific units of the faculties — all those who participate in the educational and
scientific process [11].

The national doctrine of the development of education of Ukraine in the XXI
century determined that the main factors of further development of education are:

- unity of education and science as conditions of modernization of the educational
system [12];

- sufficient funding for science and support for domestic scientific schools [13];

- fundamentalization of education, intensification of scientific research in higher
education institutions [ 14];

- formation of the content of education on the basis of the latest scientific and
technological achievements;

- innovative educational activity in higher education institutions of all types,
levels of accreditation and ownership [15];

- legal protection of educational innovations and results of scientific and
pedagogical activity as an intellectual property;

- involvement in the scientific activity of student and student gifted youth,
pedagogical workers [15];

- deepening of cooperation and cooperation of educational institutions and
scientific institutions, widespread involvement of scientists of the NAS of Ukraine and
sectoral academies in the educational process and research work in educational
Institutions;
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- creation of scientific and information space for children, young people and the
entire active population, the use of new communication and information means for this
purpose;

- introduction of targeted programs that contribute to the integration of education
and science;

- advanced development of pedagogy and psychology, introduction of these
sciences in the list of priority directions of development of science in Ukraine.

The emergence of science as a sphere of human activity is closely related to the
growth of intelligence of people. Friedrich Engels wrote that at first work, and then with
it, and the language became the two most important stimuli, under the influence of
which the monkey brain gradually turned into human. Work as an activity is caused first
by the struggle for survival and then - the desire for comfort. This is only one of the
driving forces of progress. On the other hand, when the first needs of man are satisfied,
the second driving force — curiosity, curiosity with himself, cooperators, the
environment, and nature is satisfied. Thus, there are two spheres of human interest —
material (desire for comfort) and spiritual (the desire to satisfy curiosity).

Labor activity includes production activity of a person, which is aimed at
obtaining a material product. The spiritual sphere of activity is art, services and
science. They provide the intellectual (spiritual) wealth of society. Victor Hugo has
the following statement: “Science moves forward, crossing itself ... The masterpiece
of art is born forever. Dante does not cross Homer. " Meanwhile, as the concept of
work, the discovery of great representatives of physics, mechanics, road transport ...
Outdated and every day change others — the works of true poets remain fresh and
eternally young.

The concept of science is based on its content and functions in society. Modern
scientists determine that... science is a socially significant sphere of human activity,
the function of which is to develop and use theoretically-systematic knowledge about
reality. Science is an integral part of the spiritual culture of mankind. As a system of
knowledge, it covers not only the factual data of the objects of the surrounding world,
human thought and actions, but also certain forms and ways of awareness of them. So
science acts as:

- a specific form of social consciousness, the basis of which is a system of
knowledge;

- the process of knowing the patterns of the objective world;

- a certain type of social division of labor;

- the process of production of knowledge and their use.

It can be said that science is historically and is a slim system of concepts and
categories related to each other through judgments (reasons) and conclusions. Of
course, not all knowledge can be considered scientific. The knowledge that a person
receives only on the basis of simple observation is not scientific. They are important
in human life, but do not reveal the essence of phenomena, the interconnection
between them, which would allow to explain the principles of the process, the
phenomenon and their further development. The purpose of science is the knowledge
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of the laws of nature and society, the corresponding impact on nature and obtaining
beneficial results to society.

The subject of science is related to the forms of motion of matter or the peculiarities
of their reflection in the minds of people. It is the material objects of nature that determine
the existence of many fields of knowledge. The authenticity of scientific knowledge is
determined not only by logic, but above all by a mandatory testing in practice, because
science is the main form of knowledge and reducing into a certain system of knowledge
about the world and using them in the practical activity of people.
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YIK 631.31.31

TH)KEHEPHU MEHE[)KMEHT ATPOJIPOHIB OIITHKHA 3MIHU CTAHY
AIUISAHKA HA OCHOBI NDVI
Ymancokuit M.O.
Hayionanvruii ynisepcumem biopecypcis inpupoookopucmysanus Ykpainu

OctanHIM 4acoMm HaOyu PO3MOBCIOJIKEHHS arpo/ipoHiB 3
MYJIBTHCTICKTPATBHIMH KaMepaMHu, 110 PEECTPYIOTh iIHTEHCUBHICTh BUTIPOMIHIOBAHHS
OJIHOYACHO Y JIEKIIBKOX Jlialra30HaX OMTHYHOTO CIIEKTpA.

Taxki cucTemMu 3HAUIILIN 3aCTOCYBaHHS, HAPUKJIIA, B arpapHiii cdepi. Ha ocHoBi
MOKa3HUKIB MYJbTUCIICKTPAILHOT KaMepu € MOMJIUBICTh PO3paxyBaTH 1HIEKCU
BereTallli pocivH, HaOLIIN BimoMuMu 3 sikux € NDVI (HopmanizoBaHuid BITHOCHUN
Beretamiiauii iHaekc) Ta NDRE (HopMmanizoBanmii pi3HUIEBUN 1HIEKC YEPBOHOTO
Kkparo). O6u1Ba 1HIEKCH JO3BOJISIFOTH OLIIHUTH CTaH 37I0POB’sI Ta TYCTHUHY POCIUHHOCTI
Ha MiceBocTi. PozpaxyHok NDVI 6a3yerbcst Ha mopiBHsHHI iHTeHCHBHOCTeH Y Ta
YEpPBOHOTO CBITJI0BUX MOTOKIB. Y Bumaaky NDRE BuzHavyaeThcst CIiBBITHOIICHHS M1k
[Y Ta BUIPOMIHIOBAHHSIM Y BY3bKOMY CIEKTPaJbHOMY BIKHI, 1[0 3HAaXOJUTHCS B
o0J1acTi mepexo1y BiJi BUAUMOTO YepBoHOTo 70 [Y BUNpoMiHIOBaHHS (TaK 3BaHa «30HA
4yepBOHOTO Kpatoy). Ilicis mpoBeneHUX AOCTIIHKEHb CTBOPIOIOTH KapTH PO3MOJLITY
3HA4YE€Hb IIUX 1HJAEKCIB JJIs TOAAIBIIOr0 aHAII3y TEPUTOPIM.
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[TomiOHUK MOHITOPUHT J03BOJISIE POOUTH BHUCHOBKH TMPO JKUTTE3IATHICTH
POCIIMH, BUSBJIATH IUISTHKA, IO TOTPEOYIOTh 3POIICHHS, JIIKYBaHHS YU BUIAICHHS
Oyp’siHiB, MPOTHO3YBATH YPOXKAWHICTh. 3 BUKOPUCTAHHSIM arpoJApPOHIB TaKU aHaI3
MPOBOJIUTHCA HA0AaraTo MIBUAINIC Ta SIKICHINIE, OCOOJIMBO, SKIIO II€ CTOCYETHCS
CLTbCBKOTOCTIOAPCHKUX YT1Ab BETMKOTO PO3MIPY.

Hanpuxunan, mepesxi 0a30Bux craniiii Menatir (po3podka yKpaiHChbKO1 KOMIaHi1
Culver Aviation) o 6 arpoApOHiB y KOKHIH, JaIOTh MOKIIUBICT TPOBOAUTH MOAIOHMI
aHami3 aBromatusoBano g 45000 ra 3a go0y.

HactynHoro 3ajmayero, 1[0 MOXKHA BUPIIMIUTH [IJISXOM BUKOPUCTaHHS
JI0TIATKOBUX OOPTOBHUX JIATYMKIB B arpoIpOHY, € BABHAUYCHHS BIJICTaH1 10 00’ ekTa. s
IIbOTO 3acTOCOBYIOTh cuctemu LiDAR (BUsiBIEHHS Ta BU3HA4YEHHS JAlbHOCTI 3a
JIOTIOMOT'OI0 CBITJIA).

[Tpuniun ix poOoTu 0a3yeTbcss HA BUKOPUCTAHHI JIa3€piB: CUCTEMa TOCHUJIAE
Ja3epHUN IMITyJIbC Ta PEECTPye€ HOTO TMICis BIIOUTTS BIJ TMOBEPXHI 00’€KTa 1,
BUMIPIOIOYM Yac MPOXO/KEHHS ONTUYHOTO BHUIIPOMIHIOBaHHS 10 00 ’€KTY 1 Haszas,
BHU3HAYA€ BIACTAHb 10 HHOTO.
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Puc. 1. Ouinka 3mMiHU cTaHy JO1ISHKK HA 0cHOBI NDVI

Hatunk LiDAR 3actocoBye KOpOTKI JIa3epHi IMIYJIbCH JJiS BU3HAYCHHS
TOYHOTO MICII€3HAXO/KEHHSI KOXKHOT TOYKH TMOBEPXHI HABKOJUIIHIX 00’€kTiB. [y
IIOTO BIH aHAJI3y€ TPU BEIUUYMHU: YaC, KU BUTPAUYCHO HA MOBEPHEHHS IMITYJIBCY,
IHTEHCUBHICTh OTPUMAHOIO IMITYJIbCY Ta KyT Horo BinoutTs. Ha ocHOBI oTpumaHOi
iHbopmarii € MOXIUBICTh chopMyBaTH OO0’€MHY KapTy MpOaHaIi30BaHOTO
HABKOJMIIHBOTO mpocTtopy. Otpumani 3D-Momeni MOXyTh BHKOPHUCTOBYBATH SIK
arpoApoHy (1151 moOyA0BH ONTHUMAIBHOIO MapIIPyTy), TaK 1 JtoauHa-oneparop. [lpu
noegHanHi  LiDAR 3 kamepamu BuauMoro jiamasoHy cmektpa a6o IY
BUIIPOMIHIOBAaHHS CTa€ MOXJIMBHM CTBOPEHHSI TPUBHUMIPHOI KOJBOPOBOI KapTu
MmiciieBocTi. [latunk LiDAR He moTtpeOye OCBiTIIeHHS, TOMY €(EKTHBHICTh MOTO
BUKOPUCTAHHS BHOYI HE 3HIKYEThbcs. Ha ChOTOMHINMIHIN JeHh TpUKIagaMu cdep
BUKOPUCTAHHS arpoJIpOHIB 3 TaKUMU OOPTOBUMHU JTaTYMKAMH € JIICHULITBO, CIIbCHKE
roCroiapcTBo, Kaprorpadis, m00yBaHHS KOPHUCHUX KONAIMH Ta poOoTta
MIPaBOOXOPOHHUX OpPTaHiB.
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YIK 631.31.31

KOPEJSIIMHUNA AHAJII3 3MIHA TAPAMETPIB TEXHIYHOI'O CTAHY
3EPHO3BHUPAJIBHUX KOMBAMHIB 3A BIIEOEH/JOCKOIIIEIO
Hllguoyn O.B.

Hayionanvnuii ynisepcumem 6iopecypcis inpupoookopucmyseanus Ykpainu

BigmoBa 3epHO30MpanbHMX KOMOAWHIB TiJi Yac 3aBepIICHHS pPOOOTH
XapaKTEepU3y€eThCs THM, 110 CUCTEMa Mepectae (yHKIIOHYBaTH. XapaKTEPUCTUKU
JeTane 3a pe3yibTaTaMu BIJCOCHJIOCKONIi HACTUIBKUA MOTIPIIYIOTHCS, 110 BOHH
OibIIIE HE B 3MO31 BUKOHYBATH CBOi (yHKII1, HEOOX1IH1 /I 3a0e3eueHHs] poOOTH
CUCTEM 3epHO30upaIbHUX KOMOalH1B. Taki BIIMOBU CIIPUUMHEHI:

- pyHHYBaHHSAM CTPYKTYPH depe3 MepEeBaHTAKEHHS;

- ocia0JIEeHH KPIIUIEHb;

- 3MEHUIIEHHS CUJIM MaTepiay Ta IHIIUX MPUYUH.

Moske OyTH TOBHA HAIAHICTH 3¢PHO30MPATLHUX KOMOaiHIB Py BU3HAYEHO:

PZ - Pi - Pa * PC
ne P; — npoekTHa (CXeMHO-KOHCTPYTHUBHA) HAJIIHHICTD;

P, — TeXHONOr1YHa HA/IIHHICTD;

P. — excruyarariiiHa HaIilHICTb;

3 MaTeMaTU4YHOI TOYKU 30pYy, MPOEKTYBAaHH 3BOAUTHCS 1O MaKCHUMI3alli
(yHKII1OHAJTBHOCTI:

K
Py = j w- l_lf:s(hs»ms» ds, 75 )dx
v s=1
ne P, — Bu3Hauae MIMOBIPHICTh 3HAXOJKEHHS BIACTUBOCTI Y MEKaX JOIYCKY;

TOJICPAHTHICTH (HOro CTaOUTBHICTD);

fs(hg, mg, dg, 7 ) — 3aKOH PO3MOALTY BXIJHOTO MapaMeTpa TEXHIYHOTO CTaHy;

v — o0nacTh Bapiallii BXiIHUX apaMeTpiB TEXHIYHOTO CTaHy;

hg — moToYHE 3HaYEHHS MTapamMeTpa TEXHIYHOTO CTaHY;

mg, dg, 7y — XapaKTEPUCTUKU CUTYyaIlli, JUCTIepPCli Ta CIIBBIJHOIICHHS 3aKOHY
PO3MOALTY BX1IHOTO MapaMeTpa TEXHIYHOTO CTaHy.

TexHoyoriyHa HaaIMHICTh OLIHIOETHCS 3a BIPOTIAHICTIO BBEACHHS a00
BUHUKHEHHS Je(EeKTy IIbOTO eJleMeHTa a00 YaCTUHM TiJ] 4ac BUPOOHUYOIro MpoLecy
1] Yac MEBHOI TEXHOJIOTIYHOI eKCIulyaTalli Ta WMOBIPHOCTI HEXBHJII TaKOTO THUITY
nedeKTy B 11l opraHizailii KOHTPOJIIO.

KoMIoHeHT ekcrulyaTauiifHOi HaJlHOCTI 3epHO30MpaIbHUX KOMOAiHIB
BHU3HAYA€ WMOBIPHICTH pOOOTH, IO HE MICTUTh HEMPUEMHOCTEH MpU poOOTI B IUX
pobouunx pexxruMax Ta yMoBax.

Po3paxyHOK MOKa3HUKIB HAIIHHOCTI 3€pHO30MpaTbHUX KOMOAWHIB BIAMOBITHO
710 CTPYKTYPHHX CXEM IMPOBOIUTHCS BIAMOBIHO /10 0J10KiB. L{e m0o3B0sI€ MOpiBHIOBATH
BY3JIM 32 HAJIHHICTIO 36pHO30MPAIbHIX KOMOAHIB, BU3HAYATH CJIA0KI Ta OKPECITUTH
CHocoOU MIABUIIICHHS HAJIMHOCTI HA PI3HUX €Tarax >KUTTEBOTO LUKITY.
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CTPYKTYPU3AIII BIIMOB 3EPHO3BHPAJIbHUX KOMBAMHIB
Hlampoe P.P.
Hayionanvnuii ynisepcumem biopecypcis inpupoookopucmyseanus Ykpainu

MeToau OIIIHKK CTPYKTYypH3alii BiIMOB 3€pHO30MpaIbHUX KOMOAWHIB Ha
paHHIX CTamisfiX eKCIUTyaTallii MPOXOJUTh dYepe3 CYKYIHICTh MOHITOPUHTOBUX
JIOKYMEHTIB, 1110 MICTATh (PyHIaMEHTaIbHI PIIICHHS, Jal0UU 3arajbHE YSBJICHHS MPO
BITMOBY Ta MPUHITUT BiAHOBICHHS MPaIe3JaTHOCTI.

OuiHIOIOTHCA TaKl CTPYKTYpHI paktopu (puc. 1):

- OJIOUHICTh, KOHTPOJICTIPUAATHICTH 3 TOUKH 30pY 3a0€31eueHOCTI BOyJOBaHUMU
3aco0aMu J1arHOCTUKH, CTaHIapTU3allii Ta yHi(iKaIlii;

- PEryJIbOBaHICTh B YaCTHHI 3a0€3M1€YEHHOCT] MOYKIMBOCTEHN PEryIIOBaHHS.
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Puc. 1. Cxema cTpykTypu3alii BiIMOB 36pHO30UpAIbHIX KOMOaHHIB
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