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ANALYSIS OF LEGAL ASPECTS OF FUNCTIONING
OF MARKET OF BIOPROPELLANTS IN EUROPEAN UNION
AND UKRAINE

N. Dozenko

Summary
The results of European and Ukraine biological-fuel markets
law-regulation terms analysis are considered in the article. The in-
creasing temps of biological fuel producing in the world are indicated.
The causes of biological energetic improvement in Ukraine low temps
are formalized.
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Anomayia — NIpeaCTaBJICHO PE3YJIbTATH AOCTI/UKEHHS KePOBaHO-
CTi TPAHCMIOPTHOr ¢ pyXy 0OJI0K0BO-MOAYJILHOI0 MALLMHHO - TPAKTOpP-
HOr'0 arperarty y ropH3oHTAJbHIN M0 HHI

Knwuoei croea — mareMaTHdyHa MONETb, OJIOKOBO-MOAYJIbHHIA
MTA, moaybHHIT eHepreTHYHHH 3aCi0, eHePreTHYHUI MOAYJIb, TEX-
HOJIOTIYHHHA MOAYJIb, KEPOBAHICTH, TPAHCHIOPTHHIH PyX

Hocmanoexa npobremy. B maHoMy 30IpHHKY Tpalb Yy CTarTi
0.0 IlapaxiHa mpeACTaBJICHO MATEMATHYHY MOJACHb TPAHCIIOPTHOrO PyXY
OmokoBo-MoayibHOTO MTA vy ropuzonTanbHiii mommHl. JlocmmkeHHs 3 ii
JIOMIOMOTOI0 XapakTepy (DYHKINOHYBAHHA IUEl AMHAMIYHOI CHCTEMH 31HC-
HIOBATHMEMO 3 JOMOMOTOI0 aMILIITYAHHX (AUX) 1 dazoBux (OPUX) uacto-
THHX XapakTepHCTHK. A iX po3paxyHKy HeoOXiJHO MaTH BIAMOBIOHI Ie-
peaarouHi QyHKLII.

" - HayKOBHI1 kepiBHUK 0.T.H., npod. Haoukto B.T.
© a1.u, npod. Hamukro B. T, imk. INapaxin O.0.
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Memooura. Tlim 4Yac OIHIOBAHHA KEPOBAHOCTI PyXy OI0OKOBO-
moaymeHOTO MTA posrmsimaruMemo niepeaarouny dysiimo [W(p)] no ke-
PYIOUOMY BILUTMBY BITHOCHO KYPCOBOIO KyTa eHEpreTmuHoro moaysisi ME3;

Wi(p) = Di/Dy

VY BkazaHiii mepeaarouniii ¢pynkuii Dy 1 Dy — BU3HAUHHKH CHCTEMH
PIBHSHB, K1 MPEACTABIAIOTE MAaTEMAaTHYHY MOJEND PO3IIAAYBAHOTO arpe-
rary. 3riiHo 3 MeTOAUKOIO [1] BOHH € TaKUMH:

Kin Kz K K Kz Kys
Dy=Ky Kp Kyl=K; Ky 0
Ksi Ka2 Ki Kz 0 Ki;
K Frn Ky K Fin Ky
D =Ky Fy Kp=[Ky Fy 0
K31 Fa Ki K; 0 Ks;
["omoBHuUIT BU3HAUHUK cucTeMu Dy, Mae Takuii BUA:
Dy = p-(asp’ + asptagp’+ ayp + ayp+ay), (1)
ae  ag= AnrAarAsg
as = A Ay Az + AprAsirAgs + Ay Ag-Ass;
a3 = A Asr Ay + AprAssr Az - A Ay Ag + AprAgrAse +
+ A AgrAgs - Ao Asy Ags + Ay Ags-Ass;
a3 = A Asr Ay — ApAgr Ay + A A Ase + A Agy-Ase —
- Ag1rAgy Avs T ArrAorAss T A Agy Ass - Ay AnAgs —
AgsAzyAs,
a = AnrAogAse + A Ass Az + A1 AssrAss - Az A Ase —
- A A Ass - Aoy Az Aje— Az Ars A,
a; = A Asg Az — AnrArrrAse— Az AssAge.

SIkmo y ¢opMyny And BH3HAYeHHSA BILHOTO WIEHA a; IMiACTABUTH
BUpa3yu KoediuieHTIB A 13 MaTeMaTuuHoi moaemi MTA (tyr 1 nam aus.
crartio O.0O.Tlapaxina), TO BUABHTBCS, IO BIH AOPIBHIOE HYIIO. B Takomy
pasi Bupas (1) MaruMe HACTYIMHWIA OCTATOYHHIA BUT

Dy = p*(asp’ +asp’ +aep’+ ayp+ &) (2)

Sk Gaunmo, piBHAHHA (2), Ake OMHCYe yCcTameHHH He30ypeHHi pyx
JHHAMIYHOI CHCTEMH, Mac ABa HyIbOBHX kopeHi. OOHH i3 HUX € Ma€ CyTO
MATEMATHYHY NPpUpoAy. JpyTuii e BKa3ye HA T€, IO XapaKTep Pyxy posr-
JTATYBAHOTO OJIOKOBO-MOAYIBHOIO arperary B TOPH30HTAJIBHINA IUTOIIMHI
iHau(EPEHTHHI (TOOTO HE3AIEKHMIT) BITHOCHO CBOT'O TOYATKOBOIO MOJIO-
K€HHS Ha TUTOIIHMHI {KoopAHHAaTa X,).

BusHauHuk D| 3HAXOAUTHCA 13 HACTYITHOTO BHPA3y:

D; = p-(byp’ + byp’+byp+ b)),

]

>
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ne  by=ArAyAsg
b; = A2 Az'Ba — Agr Az B+ A AssBas
by = AjrAze By + A Ass Bar— Ax'Ass By - AprAisBags
bi = A2 Az By — AnrAseBii— AsrrAieBay.

3 ypaxyBaHHAM BHUIICBHUKJIQJICHOr 0, IEPeAaTOYHA PYHKINA IO KEPY-
KUOMY BILIHBY BIJIHOCHO KYPCOBOI'0 KyTa CHEpPreTMYHOro moayias ME3
MA€ TAKWUHA BHJ;

D bsp’ + byp’ +byp+ by
Wip) = = (3)
Dy ap’ +asp’ +aspitaypt a

AUYX 1 ®UX, orpuMani 3 nepenatounoi $pyHKIi W (p), xapakrepu-
3YIOTb KEPOBAHICTE pyXy OmokoBo-MoaynsHoro MTA. B poGouoMy adiama-
30HI YaCcTOT KOJIMBaHb BXIAHOTO BILTHBY Oa’kaHi aMILTITYAHO-4aCcTOTHI Xa-
PaKTEPHCTHKH MOBUHHI JopiBHIOBATH 1, a (pazoBo-vacToTHi — 0.

[Tpm BiANpaIFOBAaHHI TUHAMIYHOK CHCTEMOIO 30ypeHHsa Oaxkanl AUX
MaroTh gopieHOBaTH 0, ®UX — mpamysatu 10 oo.

Ti napaMeTpn Ta pexxuMu poGotH gocmiaHoro MTA, aki B poGodoMy
Iiamna3oHi YacTOT KOJMBaHB Kepylouoro Ta 30ypio BaJbHOTO BXITHHX
BIUTHBIB MaKCHMAaJIbHO HaOmkaroTh AikicHi AUYX 1 ®UX po GaxkaHHX, - €
ONTHMAJILHHMH.

I3 anamizy maHux OGararopiyHHUX MOCTDKCHb OIOKOBO-MOIYIBHUX
arperarip BHILUIMBAE, IO OCHOBHA JIONA JMCNEPCIi KOIMBAHBD KEPYHOUOTO
BIUTHBY — KyTa TIOBOPOTY K€pPOBAHUX KOJIC eHepreTHuHoro Moaynsa ME3 —
30cepemkena B Aianasoni yactot 0...3 ¢’ [1]. B meAKHX BUNagkax BepxHSA
HOro Meska He MepeBHLIye HaBiTh | ¢

JiamazoH Aucriepeli KOMMBAaHb Takoro 30YpeHHSA, SK PO3BOPOTHHIA
MOMEHT 300Ky TEXHOIOTTYHOI YACTHHH arperary, HaifuacTie MPUIa/JIae Ha
vacrotu 0...3 T, a60 0...18 ¢!, Buxomsuu 3 uporo 3a podoui xianazoHu
BXiJIHHX KOJMHBAHb TpHiiMaeMo Taki: @ = 0...3 ¢ — 14 Kepyro4oro BIm-
Byi®=0..18 ¢'— nns 36ypenns.

OaHUMH 13 MapaMeTPIB, AKI MOKYTh BIUTMBATH HA XapaKTEp BLANpPa-
IKOBAHHA OJIOKOBO-MOIYJIbHMM arperaroM BXIJIHUX BILIUBIB, € Koeiii-
€HTH yBoay WHH konic ME3. 1ns iX 3HaX0MkeHH BUKOPHCTAEMO Me-
TOAMKY, BUKJIageHy B poboti [2]. 3riaHo 3 Helo ¢opMyna And po3paxyH-
Ky Koe(illleHTa YBOAY Ti€i UM 1HIIOI IUMHH 3aJI€)KUTh BlJ CHIBBLAHO-
HIeHHA ii 30BHIMHBOro giaMetrpa (D) ta rmubuun komi (h):

-h/D < 00885

k = 145-[1,75-(W/D) - 12,7-(W/D)*]-p. b’
- /D > 0,0885

k = 145-[0,095 — 0,49 (h/D)]-p.b’;
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% =0,40- . b
plﬂ‘ ’ D
ae  p, — THCK MOBITPA B kHi, [1a;
b — WMpyHA WIHHHU, M;
(Q — BEPTUKANBHE HABAHTAKCHHA HA nmAy, H.

B nponeci MmoaemoBanHsa 6yneMo posrisigaru arperar y ckinagl ME3
VHIBEPCATBHO-NIPOCATIHOTO NPH3HAYCHHA TEPEMIHHOTO TATOBOTO KJIACy
1,4-3 [3] Ta naeicHoro mwiyra IUTH-5-35. Exeprernunuit moayns ME3 — 1e
TPAKTOp TAroBOro Knacy 1,4 (tumy MT3-80). 3aranpHa maca msoro MTA
M,, = 7120 kr. KoncTpykTHBHI napameTpu foro Taki: L =237 m; a,, = 1,22
M; a; = 0,81 m. B po3paxyHkax NpHHHATO HACTYIIHI 3HAYEHHA YCIX HEOOXI-
HuX napaMetpie: Py, =1,27 kH;, Py =3,27 kH;, F,=7.1 xH; J, =157 kH-M-¢;
1, =159 kHM-¢ b, = 0,24 m; b, =0,40 m; b, =0,43 M; D, =095 m; D, =1,57 m;
D.=1,69M; p,=0,1 Mlla, p;,=0,12 Mlla; p.=0,13 Mlla; Q,=12,7 xkH;
Q, =253 kH; Q,=32,7 kH; K, =0...10° Hm-c/pan,

Pesyremamu. [lepin, HiXK MPOBOAXUTH aHaNI3, HaragaeMo, WO MPH Bi-
OMpalioBaHHI JHHAMIYHOIO CHCTEMOIO KepYIOUOro BIUTMBY BH3HAYANBHUM
€ (pazoBuii 3¢yB, T0OTO Xapaktep UX.

CTOCOBHO PO3TIAAYBAHOI'0 HAMH OJIOKOBO-MOAYJBHOTO arperary
301IBIIEHHA MIBAAKOCTI HOrO TPAHCIIOPTHOIO MEPEMIIICHHS BiA 2 10 5 M/C
MPU3BOANTE AO TMOTIPHIEHHS AK (pa30BHX, TaK 1 aMILTITYIHHX YAaCTOTHHX
XapakTepucTHk {puc.1).
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Puc.1. AMmnityanai (A) Ta ¢aszosi (P) yacToTHI XapakTEPUCTHKU
KYPCOBOT'O KyTa €HEPreTHYHOTO MO/YNIA [IPH BIANIPALIIOBAHHI KEPYIOUOTO
BILIMBY 3 PL3HOK IBHAKICTIO pyxy MTA (Vo):

1 -2mM/c; 2-5mMm/c.

[IpoanamizyeMo i nmpouecH Ginb AeTanbHo. AUX CHCTEMH B YCbO-
My HIBHAKICHOMY J1ana3oHi ii pyxy MeHIm 3a 0axaHy, ska B pobouomy ji-
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ama3oHl YacTOT 3MIHM K¢PYIOUOro BIUIMBY MOBHHHA, SK BLIOMO, JOPIBHI)-
Batd oauHUI. IIpoTe, Misk COOO0 [l XaPAKTEPHCTHKH BIAPIZHAKTHCT Ma-
7o. Mo Toro x, ycl BOHH MalOTh TEHAEHLIIO A0 MOKpAalleHHA MpH 30L7Ib-
HICHHI (, TOOTO YacTOTH KOJMBAHb KSPOBAHMX KOJMIC CHEPTCTHYHOTO MO-
oyna ME3.

@®a30B1 YaCTOTHI XapaKTepUCTHKH MOYHHAIOTh BIAPI3HATHCA Ha yac-
TOTaX KOJMUBAHb KyTa MOBOPOTY KEPOBAHHX KOJIC €HEPreTHUHOIO MOIYIA
ME3 6Ginbiux 3a 0,5 ¢ (aus. prc.2.12). IIpr © = 0,75 ¢ pisHuwa y dazo-
BHX 3cyBax cxiamae 20° a6o 0,35 pax. IIpakTHuHO e O3HAYAE, IO 3AIMi3-
HeHHS peakimii MTA Ha kepyrounii simB cranosutk 0,35/0,75 = 0,47 ¢.
Tpu © =3 ¢ Bxasaxe samisuenns nopiemoe 0,23 ¢.

I3 npuBEACHO BUINE AHAMI3Y OTPUMYEMO ABA AJIbTCPHATMBHUX BH-
CHOBKM. llepninii monsirae B TOMY, IO 334711 MOKPALeHHS KEepPOBaHOCTI
ONMOKOBO-MOAYJIBHOTO arperatry 30UIbLIEHHS LWIBHAKOCTI HOro TPaHCIOPT-
HOTO PYXY Ma€ CYNPOBOJKYBATHCA 30UIBIIEHHSAM IHTEHCUBHOCTI BIUIABY
HA KSPOBaH1 KOJIECa (USPE3 PYJIBOBE KOJISCO).

CyTh ApYToro BUCHOBKY MOJIAITAE B MPOTHIICKHOMY: IIPU 30UIBINCHH] VO
IHTEHCHBHICT BIUIMBY HA K€POBaHI kosieca ME3 noBuHHA OyTH MEHIIION.

I3 koediuieuTiB omopy yeoay wHH konic ME3 nume k, (mepenHi
mHE EM) 3aificHIOe OUTbIN-MEHII BIAYYTHHI BIUIMB HA KEPOBAHICTh PyXY
OnmokoBo-MoayneHOrO arperary. I To nume crocopHo AUX. B pesynbrati
MATEMATHYHOTO MOJICIFOBAHHS BCTAHOBJICHO, IO 31 30uIbIeH M k, Big 10
1o 50 xH/paa. i XapakTepucTUKH MOKPAITYIOThCA (prc.2).
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Puc.2. AMIUTITY IHI YacTOTHI XapaKTePUCTHKH KYPCOBOTO KyTa
€HepPreTHUYHOTO MOAY/A TPH BiAMPALOBAaHHI KePYIOUOTO BIUTMBY MPH
PI3HHX HHX 3a4YHHAX KOSPIICHTA OMOPY YBOAY LIHH HEPeaHIX Komc EM
(Ko): 1 — 10 kH/pan.; 2 -30«kH/pan.; 3 - 50 xH/pan

Ha mpaxtuui 3GinbINATH KoedilieHT yBOoAY MHH KOJIC MOXKHA 1ILJIA-
XOM MIABUIIEHHS TUCKY MOBITPA B HUX. CaMe Lie CTOCOBHO MepeaHiX pyli-
iB eHepreTuuHoro moayasa ME3 1 crig poOutH. BeTaHOBNEHHA TAKOTO THC-
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Ky B iX muHax, k¢ 3a0e3neunth KOeIIEHT Omopy yBoay HE MeHime 50
kH/pan., cnopudriMme MIABHIICHHIO KEPOBAHOCTI PYXY AOCILIKYBAHOLO
OMOKOBO-MOAYJIBHOTO arperaty. | A KepoBaHICTh THM BHINA, YUM Oib-
oo OyJe IHTEHCHBHICTD BIUTMBY HA MPOLEC MOBOPOTY KEPOBAHUX KOJIC.

HacamkiHeup, BIAMITHMO, 100 HaiOIMBII BIOYYTHHH BIUTMB Ha Kepo-
BAHICTh TPAHCIIOPTHOrO pyxy OmoxoBo-moayiasHOro MTA 3milicHIOE KOe-
dimient pemndipysanna Ky, Ipore, numie npu iioro 3HaueHH1, Oinbimii 3a
10° H-m-¢/pan. (puc.3).
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Puc.3. Ammuityasi (A) ta daszosi (D) 4acTOTHI XapaKTEPHCTHKH
KYPCOBOT'O KyTa €HEPreTHYHOTO MO/YNIA [IPH BIANIPALIIOBAHHI KEPYIOUOTO
BILTMBY TPH PI3HHUX 3HAUEHHAX KoedilieHTa aeMndipyBaHHA
Ky (HM-c/pan): 1 -K=0; 2-K,=10% 3-K,=10°

3a igcyrHocTi AeMndipyBaHHa AUX BiampauioBaHHA AMHAMIYHOIO
CUCTeMOIO Halikpamnia. Ha yactoTax KOMMBaHe Kepyr4oro simmsey 2,5...3.0
¢! Bona B3arani Bimmosigae Gaxaniit. IIpoTe, HA NPAKTULI HOBOPOT KEPO-
BAHUX KOJIC 3 TAKOK IHTCHCHBHICTIO 3aCTOCOBYETHC BKPail piako 1 0OMe-
KeHo y 4aci (I Yac BAKOHAHHA arperaTtoM MOBOPOTY, HAMPHKIA). 3r1HO
3 ganuMu B.T.Hagukro, B mpoleci kepyBaHHA MAlIHHHO-TPAKTOPHHUMH ar-
peraTtaMu TpH 3AIHCHCHHI HUMH TIPAMOJIHIAHOTO TICPEMINICHHA HAOUTBIIT
3aCTOCOBYBAHHM € OiamasoH dactoT 10 0.5 ¢ [ 3].

B POSFIAAYBAHOMY HAMH BHIIAZKY, KOITH ® = 0...0,5 ¢, pisHuwI Mix
AUYX 3a pi3HHX 3HAYCHD KOShIIIIEHTA IlCMl'[ClleyBaHHH K, mana (auB. puc.3).

30BCIM 1HINA CPABA [OAO MBHIKOCTI BIANPAIKOBAHHSA PO3IIIAIYBa-
HOK AMHAMIYHOK CHCTEMOK Kepywouoro erumsy. 3mina K, B mexax
0...10° H-m-¢/pan. NpaKTHYHO HE BIUIHMBAE HA XaPAKTEP KEPOBAHOCTI PyXy
onoxoso-moayasaOoro MTA. ®azosnii 3cys cranoButs npu upomy 180° i
Oinbine (aue. puc.3). Ha yacrorax KOJHBaHHA KyTa TMOBOPOTY KEPOBAHHX
komc ME3 0,5...3.0 ¢! B cepeanpoMmy Bin craHoBuTs 220° aGo 3,8 pan.
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3am3HeHHS PeaKii CHEPTreTHYHOIO MOJY/IA HA KEPYKOUWi BILIUB 3MIHK)-
€ThCs PH 1BOMY Bia 7,6 ¢ (koma @ = 0,5 ¢!y mo 1,3 ¢ (mpu o = 3,0 ¢™).

SAKICHO | KUTBKICHO 3MIHIOETBCA CTaH peucii nmpu 301IbIICHHT Koehi-
mienra aemndipysasss K,, 1o semmunnn 10° H-m-c/pan. B usomy sapiasti
B yacTOTHOMY miamasomi 0...0,5 ¢ (asosuii 3cyB 3meHmryeThes 3 180 10
70°(1,2 pan.). Ilpu & = 0,5 ¢! 36inpurenns sHauenns koedinienra K,, 3 10°
H-m-¢/pan. Ha nopanok obymosmoe 3mennenns ®UX wa 150°. Ha mpax-
THUIl 11¢ TIPUBOUTE J0O 3MCHINCHHS 3aMI3HCHHA PEAKIlli CHEPreTHIHOTO MO-
ayias ME3 3 7.6 0o 2.4 ¢, To610 6itbme, Hix srpiai. Ha gactori o = 1 ¢
BKa3aHe 3amizHeHHs peakmi EM cranosuts 0,8 ¢, mio B 4,75 pasu meHine,
uix npu K, = 10° Hm-c/pan.

[Ile MEHIIUM € 3ami3HEHHS pearyBaHHA €HEepPreTHUYHOTO MOAYJIA Ha
KepyIOUHii BIUTMB TOAl, KOJHM i1HTEHCHBHICTh MOBOPOTY KEPOBaHHX KOJIC
cranoBuTh 3 ¢, B mpomy sumazaky (npu K,, = 10° H-M-c¢/paj.) BOHO AOpiB-
Hroe quie 0,18 ¢. A ue B 7,2 pasu MeHI€E 3a Toi BapiaHT, KOMH Koe(ILIEHT
aemngipysanns rigpounisapis TM cranosuts 10° H-M-c/paz.

3 anami3y xapaktepy 3MiHd ®UX (puc.3) BUIMBace, O ANA MOKpa-
NICHHA KEPOBAHOCTI TPAHCIOPTHOrO pyxy OmokoBo-MoayiaeHoro MTA
sHadenna koedinienra K, mosurna 6yu He Menmoro 3a 10° H-m-c/pax., a
IHTCHCHBHICTH BIUTHBY Ha KEPOBAHI KOJISCA — AKOMOTa BHIIOK).

Chia mIKpecauTH, MO HANKPAIUM BApIaHTOM KEPOBAHOCTI PyXY
Oyab-akoro MTA € BLANOBIAHICTE Oa)kaHHM He TUTbKH (pa3oBHX, a H aMmIl-
TTYIHHX YACTOTHHX XapaKTEPHCTHK. Y HamoMy BHmagky AUX B 3HauHO
MEHLIH MIpl BIAMOBIAAIOTE Uik BUMO31, Hisxk PUX. Hapazi maeMo mocTtifine
HEOPETYIFOBAHHSA TOTO YH IHIIOTO MPo1ecy. ToOTO MpakTHYHO B YCIX Ba-
PIAHTAX BAPIFOBAHHS KOHCTPYKTHBHHMH TA KIHCMATHYHHMH MAPaMETPAMH
arperary miiicai AUX menmmi 3a Gaxani.

Jlnd ycyHeHHA BKa3aHOTO HEAOJNIKY CJiiJ 3MEHIUWTH MpHHANMHI Ha
OOHHHLIO MOKA3HHK CTYMEHIO 3HaMeHHHKa nepeaaTodHoi ¢ynkmii (3).
Lporo MoXxHa AOCATTH 332 HACTYITHUX YMOB!

ag = A1 Az Az = 0,
a = AnrAogAse + A Ass Az + A1 AssrAss - A A Ase —
- Ay Ay Ass - Aoy Asr Ajs— Ay Al Az =0

Ockutbkn A | = M,; — maca MTA; Ay = ], — MOMEHT 1HEpIII eHepre-
THIHOTO Moayiia ME3; Az = J,;, — MOMEHT 1Hepii TEXHOIOTTYHOTO MOIYJIA
ME3, 1o, sik 6aunmo, ag = 0.

JIng anam3zy KoehIneHTa a; MPSACTABUMO HOTO Y TAKOMY BHIJISLII:

Az (ArrAsy + AprAgy - AiAn) — Ass (A Ay - A Ayg) -
- Az (AxsAs— A3 Agg) =0

[[s yMOBa MaTUME MICIIE, KOJIH AOPIBHIOBATUMYTh HYJIFO KOS(DIIIEH-
TH Ass, Aszs 1 Az 3 MateMaTHuHOI Mogen (auB. cr.. Ilapa xina O.0.) BH-
[UTHBAE, LIO:
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Az = aM‘(kc + Pfc);
A35 = KM = al\12°(kc + Pt‘c)/vo;
A32 = aM’(kc + Pfc)/vo-

I3 nux xoedilieHTIB THILIE Ajs MOKe JOPIBHIOBAaTH HYmO. Lle Mox-
JUBE 34 YMOBH:

Ky= aMZ'(kc +Pg)/Vo 4)

BpaxoBylounM YMCIOBI 3HAYCHHSA MMApaMeETPIB, AKI BXOJATH JO PiB-
Hanast  (4), orpumyemo, mo K,=1,222(210000 + 3270)(2...5) =
(1,6...0,6)-10° H-m-c/pan. Take 3HAUSHHS TiAPABIIYHOTO OMOPY BXOMUTD
JI0 TOTO MIANA30HYy, AKH PO3LIANABCA HAMH M1 YaC MATEMATHUYHOrO MO-
JCIMOBAHHSA, a TOMY € IIUJIKOM PEaJIbHOIO.

HaTtoMicTb, koepiUieHTH As; 1 Ajs OyAYTh HYJIEOBUMH 3a YMOBH, KO-
M ay, = 0. Ane ana uporo, fAK BMILUIMBAaE 13 aHamidy puc.2.1 craTri
0.0.ITaapaxiHa, cnig BIAMOBHTHCA Bl HAABHOCTI TEXHOJIOTTYHOT'O MOIYJIA,
OCKUIBKH #oro mMicT Mae OyTi Ha Micii mocta EM.,

OCKIJIBKH TaKa 3MIHA CXEMH CHCPreTHUHOTO 3aC00Y HE PO3TIISIA€Th-
S, TO HIAKUM mAGOPOM THX MApaMETPIB, K1 BXOJAATH A0 CHCTEMH PIBHAHB
(4), He MoKHA AiMCHI aMIUITYOHI YacTOTHI XapaKTepPHCTHKH BiAmpauio-
BaHHA KEPYIOUOro BIUIMBY TAKOI AWHAMIYHOI CHCTEMOIO, SIK OJIOKOBO-
mMoaynbHuii MTA, ¢cyTTeBO HAOMM3UTH J0 GakaHoi. Tomy kepyBaTHca cmij
THMH PE3YJABTATAMH MOJICTIOBAHHA, AK1 OTPHMAHI BHACIIAOK aHAm3y (da-
30BHX YACTOTHHX XaPAKTCPHCTHK.

Crig miaKpeciuTd, 100 TIAPABIIYHUI Omp B KOKHOMY Lmnapt TM
CTBOpIOE 1maii0a 13 OTBOPOM , uepe3 AKHH 3’€ IHYIOTBCA Horo Haz- 1 MiAmOpLI-
HBOBA MOPOKHUHK. KoxkHoMy aiaMeTpy maiOu (Dnr) BianoBigae meBHa BeH-
yuHa Koepimenta K, BusHaueHus dyHxmonampHOl 3anexuoct K, = f{(Dm)
noTpedye MPOBSACHHS CIICIIATHHOTO CKCICPUMEHTATBHOTO AOCII IPKCHHA.

Bucnosxy.  Ycl npuiiHATL 0 aHAM3Y NepeaaTouHi GyHKIU € TpoOHUME
OararowieHaMH, TIOKA3HHK CTYMEHA YHCENTBbHHKA AKOro MEHIUHH 3a MOKA3HHK
CTYNeHA 3HaMeHHHKa. Lle BKasye Ha BIOCYTHICTDH MepeperymoBaHHA AUHAMIY-
HOIO CHCTEMOIO BXiJHHX KE€PYIOUOTO BILTHBY Ta 30ypenHA. LLITaxie moaamsuioro
3MEHIIICHHS YH TILIBUIIICHHA [IOKA3HUKIB CTYIICHIB YHCEIbHHUKIB T4 3HAMCHHHKIB
PO3MAYBAHUX TIEPSIATOUHIX (DYHKITE HE BUABIICHO.

KoediwieHT rigpaBmiyvHoro OMOpy 3AIHCHIOE BIAYYTHHH BIUTHB Ha
XapakTep BIATBOpeHHA ONOKOBO - MOAYNBHHM arperatoM Kepyriouoro
BIUTHBY Ta 30ypeHHd JHINe MpH 3HaveHHi, OitbmmM 3a 10° H-m-¢/pag. B
uboMy BHMagky AUX IHHAMIYHOI CHCTEMH CYTTEBO 3MEHLIVIOTBCA, a iX
MpoTikaHHA BiAOYBAaeThCA 0e3 pe30HaHCHHX MIKIB.

[Tpu wacToTi KOMMBAHE Kepyrouoro Brmsy 0,5 ¢! 3GibIIeHHs 3HAYCHH
koedilienTa riapasmyHoro onopy 3 10° H-m-c/pan. Ha mopamok oOyMOBIHOE
smenmenHa OUX Ha 150°. Ha npakmiii ne npuBOIUTS A0 3MEHINEHHS 3aIli3-
HECHHSA Peakiii eHepreTnuHoro Moayia ME3 3 7.6 1o 2.4 ¢, o610 Outbine, Hix
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prprui. Ha yactoti o = 3 ¢ BKasane 3amisHeHHs peakuii EM CTAHOBHTH Jiie
0,18 ¢, o B 7.2 pazu MeH1le, HOK mpu K, = 10° H-m-c/pag.

Jlna 3abe3neueHHs Kpamoi KEPOBAHOCTI TPAHCIIOPTHOTO PyXy OJIOKOBO -
MOJIYJIBHOTO arperary IHTCHCHBHICTh BILIMBY Ha OpraHu kepyBanHsa ME3 mae
OyTH AKOMOra OUIBIIO, a KOS(IIIEHT ONOPY YBOAY LIHMH TICPSIAHIX KOJILC HOro
€HEPreTHYHOTO MOAY/IS — MAKCHMATTBHO MOYKITHBHM.
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HCCIETOBAHHUE YIIPABJIAEMOCTH TPAHCIIOPTHOI'O
ABHWAKEHHA BJIOYHO-MOJAYJBHOI'O MTA

Ilapaxun A.A., Hagukto B.T.

Annomauus

H30meHB] pe3yIbTATE HCCJICAOBAHHA €0 ynpasasemoctu MTA,
HA OCHOBE pa3padOTaHHONH MATEeMATHYECKOH MOJEIH TPAHCIOPTHOIO
ABIDKeHHS OJIOYHO-MOAYJIbHOT0 MAIIHHHO-TPAKTOPHOTO arperara B ro-
PUBOHTAJILHON TUIOCKOCTH YCTAHOBJIEHO BJIMAAHHE HA 3TOT MpoLecc Ko-
3pPUIeHTA CONMPOTHRJICHHS APOCCENis, COCAHHAIOIIEr0 HAJA- W TNOA-
MOPIIHEBYI0 MNMOJIOCTH T'WIPOLGUIMHAPA, OTPAHHYHBAKINEIO B3AMMHBIH
MOBOPOT 3Heprerudeckore Moaysi MIC OTHOCHTEIbHO TEXHOJIOTrHYe-
CKOT 0.

RESEARCH DIRIGIBILITY OF TRANSPORT
MOTIONS OF BLOCK-MODULE MTA

O. Parackhin, V. Nadykto
Summary

The results research dirigibility of a transport motion are pre-
sented block module machine - tractor aggregate in a horizontal plane



