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Abstract

Introduction. The transportation of goods in the field of agriculture plays an important role and is a
link in all technological stages of the life cycle of agricultural products. The implementation of
transport work in the agricultural industry is a complex technological process, which, due to adverse
weather conditions and rugged terrain, is complicated and often leads to difficulty in the movement of
trucks or even to their jamming. To expand the functionality of vehicles when moving on a supporting
surface with a weak bearing capacity and rough terrain, an experimental vehicle was designed, which,
depending on the operating conditions, has the technical possibility of a combined mode of movement
— rolling and walking, providing it with advantages over vehicles, moving only by rolling, one of
which is profile patency. Object. The object of the study is the profile cross-country ability of the ex-
perimental vehicle. Materials and methods. The profile cross-country ability of the experimental ve-
hicle was determined in the field when studying the parameters - the largest angle of the slope to be
overcome, the largest width of the ditch to be overcome, the maximum height (depth) of the obstacle
to be overcome. The profile cross-country parameters were studied using original technical solutions
incorporated in the design of the experimental vehicle, and without them. Results and conclusions.
The original technical solutions included in the design of the experimental vehicle, which allow mov-
ing in a combined way, made it possible to increase the angle of the slope to be overcome in the trans-
verse direction by 2 times from 20° to 40°, the width of the obstacle to be overcome from 0.84 D to
1.86 D, and the height of the obstacle to be overcome obstacles from 0.37 D to 0.65 D (D is the outer
diameter of the mover). The results obtained expand the possibilities of using the experimental vehicle
when working in areas with rugged terrain, along irrigation canals, areas located in close proximity to
the roadbed, as well as when overcoming ditches, ditches and pits.

Key words: experimental vehicle, combined mode of transportation, field tests, cross-
country ability.
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AKTyajabHOCTB. [lepeBo3ka rpy3oB B cepe cenbcKOro X03sHCTBa UTPAacT BaXKHYIO PONb H
MPEICTAaBISET COOOH CBS3YIOIIEE 3BEHO BCEX TEXHOJIOTHMUYECKUAX ATANOB XKHU3HEHHOTO IUKIIA CETbCKO-
XO3SUCTBEHHON MPOAYKIMH. BBIMOIHEHNE TPAHCIIOPTHBIX paboT B CETBCKOXO3SHCTBEHHON OTpaciu
MpeICTaBIsAeT COOOH CIOKHBIM TEXHOIOTHYECKHU Mpolecc, KOTOPBIA 10 MPUYMHE HEOIarOnpHsITHBIX
MOTO/IHBIX YCTIOBUH U MEPeceueHHOro penbed)a MECTHOCTH OCTIOXKHSIETCSI M 3a4acTyI0 PUBOJMT K 3a-
TPYAHEHHIO TIEPEBIKEHUSI TPY30BBIX TPAHCIIOPTHBIX CPEACTB HIIM BOBCE K WX 3acTpeBaHuio. [lis
pacmupendss (QYHKIMOHAIBHBIX BO3MOXKHOCTEH TPAHCIIOPTHBIX CPEACTB MPU TEPEABHKEHUU TI0
OTOPHOM TIOBEPXHOCTU €O c1aboi Hecyllleid CrocOOHOCTBIO U TIEPECCUCHHBIM pelbe)OM MECTHOCTH
CKOHCTPYHPOBAHO 3KCIIEPUMEHTAIBHOE TPAHCIIOPTHOE CPEICTBO, KOTOPOE B 3aBUCMOCTH OT YCIIOBHIA
paboThl IMEET TEXHUYECKYIO0 BO3MOXHOCTh KOMOMHHPOBAHHOIO CIIOCO0A MEPEABIIKEHUS — KaUCHHS H
IIaranus, 00ecIeYrBarOIINe eMY MPEUMYIIECTBA TI0 CPABHEHHUIO C TPAHCIIOPTHBIMH CPEIICTBAMH, TIe-
PEIBUTAIONIMMHUCS TOIBKO CIIOCOOOM KadeHHs, OJHUM M3 KOTOPBIX SIBISIETCSI MPOQUIbHAS TPOXO/IHU-
MocTh. O0bekT. OOBEKTOM HCCIIEAOBaHHS SBISCTCS MPOQUIBHAS MPOXOJUMOCTh IKCIEPUMEHTAIIb-
HOT'O TPAHCIIOPTHOTO cpejcTBa. MaTepuanbl U MeToAblL. [IpoduiibHas MPOXOIUMOCTh SKCIIEPUMEH-
TaJIBHOTO TPAHCIIOPTHOTO CPEJICTBA ONpEACIcHA B MOJIEBBIX YCIOBUSX MPH HCCICIOBAHUH MapaMeT-
POB — HAUOOMBINUI YTON MPEOJI0JIEBAEMOr0 KOCOropa, HanOojbias MUpUHA MPEoI0IeBaeMOoro pBa,
HanbonbInas BeicoTa (TTyOMHA) MPeooIeBaeMoro npemnstcTBrs. [lapamMerpsl MpodUITBHON MPOXO/IU-
MOCTH HCCJIEIOBaHbI MPH HCIONB30BAHHH OPUTHMHANBHBIX TEXHHUYECKHX PEUICHUH, 3aJI0)KEHHBIX B
KOHCTPYKIIHIO SKCIIEPHUMEHTAILHOTO TPAHCIIOPTHOTO Cpe/icTBa, U Oe3 HUX. Pe3yabTaThl M BBIBO/BI.
3anoeHHbIe B KOHCTPYKIIHIO 3KCITEPUMEHTAIBHOTO TPAHCIIOPTHOTO CPENICTBA OPUTHHAIILHBIC TEXHU-
YecKHe PElIeHHs], MTO3BONSIONINE TepeIBUTAThCSI KOMOMHHUPOBAHHBIM CIIOCOOOM, TTO3BOJIMIIM YBEIH-
YNTH YTON TIPEOIONEBAEMOr0 B IIONEPEYHOM HANpaBIeHHH Kocoropa B 2 pasa ¢ 20° 1o 40°, mupuny
npeoponeaemoro mpernarcTBus ¢ 0,84'D mo 1,86'D, a BeicoTy mpeomoneBaeMoro MpensaTCTBUS C
0,37'D no 0,65'D (D — mapyxHslif auametp nBrxutens). [lodydeHnbie pe3yabTaThl pacupsiioT BO3-
MOXHOCTH MTPUMEHEHUS DKCIIEPUMEHTAIILHOTO TPAHCIIOPTHOTO CPENICTBA PU PabOTe HA TEPPUTOPHIX
C TIepeceveHHbIM pelibe()OM MECTHOCTH, BJIOJIb OPOCHTENFHBIX KaHAJIOB, YYaCTKOB, PACIIOIOKEHHBIX B
HEIOCPEICTBEHHOM OJIM30CTH K MOJIIOTHY aBTOMOOMIIBHBIX JIOPOT, a TAaKXKe MPU MPEO0NCHUHN KaHaB,
PBOB U SIM.

Knrouesvie cnosa: skcnepumenmanbHvle mpancnopmmusie cpeocmed, KOMOUHUPOBAH-
HbIll CNOCOO nepeosudicenUsl, nojegvle UCNbIMAHUSL MEeXHUKU, NPpOQUIbHASL NPOXOOUMOCHDb,
nepeso3Ka py308.

HurupoBanue. Mscuukor A. C., ®omun C. /1., SIpynoB A. A. [loneBsie uccienoBaHus IpoPHIbHOM
MPOXOJUMOCTH 3KCIEPUMEHTAIBHOIO TPAHCIIOPTHOI'O CPENCTBA JUISl IEPEBO3KU T'PY30B B CEIBCKOM
xossiiictBe. M3gecmusn HB AVK. 2023. 3(71). 635-652. DOI: 10.32786/2071-9485-2023-03-63.
ABTOpcKkMii BKJIaJ. Bce aBTOpBI HACTOSIIET0 MCCIEIOBAHUS IMPHHUMAIN HEMOCPEICTBEHHOE y4acTHE B
IUTAHUPOBAHUHY, BHINIOJIHEHUH WM aHAJIN3¢ JaHHOTO MccilenoBaHus. Bee aBTOphI HacTodIIel cTaTbu O3HA-
KOMMUJIMCH C IIPE/ICTABICHHBIM OKOHYATENbHBIM BAPHAHTOM U OJJOOPUIIH €ro.

KoHdaukT uHTepecoB. ABTOPHI 3asIBISIOT 00 OTCYTCTBUH KOH(IIMKTa HHTEPECOB.
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BBenenne. TpaHcriopTHbele paOOTHI SBISAIOTCS CBSI3YIOIIUM 3BEHOM BCEX TEXHOJIOIH-
YEeCKUX 3TAloOB KU3HEHHOTO LIMKJIA CEIbCKOXO3AMCTBEHHOTO IMPOM3BOJICTBA, OT PE3Y/IbTATOB
JESITeIbHOCTH KOTOPOTO 3aBUCUT Ka4eCTBO M TOBApHBIA BUJI KOHEUHOU mpoaykuuu [6]. s
BBINIOJIHEHUS] TPAHCIIOPTHBIX PabOT MCMONB3YIOTCS pa3IMyHble BUJbI U 00pa3Libl TEXHUKHU, B
TOM uncie cnenuanbHou [11-13], HaubospIas 1011 TPUXOIUTCS HA aBTOMOOMIIBHBIN TPY30-
BOM TPAHCIOPT, PE3Yy/IbTAaThl pabOTHl KOTOPOTO 3aBUCSAT OT MHOTUX (PaKTOPOB, BKIIIOYAs IO-
TOJIHBIE YCJIOBUS, COCTOSIHME ITPYHTOBBIX A0POr, penbed MectHOCTH [8]. OnHUMU U3 KIIOYe-
BbIX TpeOOBaHUIl, KOTOPbIE IPEIBIBISIOTCS K COBPEMEHHBIM I'PY30BbIM aBTOMOOWJISIM, 3aHS-
TBIM B c(epe CeIbCKOro XO3SIMCTBA SBJSIOTCS MapaMmeTphbl NPo(UIbHOW MPOXOAUMOCTH, OT
KOTOPOil 3aBUCUT CIIOCOOHOCTh aBTOMOOWJISI BBIMIOIHATH TPAHCIIOPTHBIE PabOTHI ¢ MpeoaoJie-
HUEM €CTECTBEHHBIX U UCKYCCTBEHHbIX MPEMSATCTBUM (PBBI, KOCOTOPHI, IMbI U 1p.) [1, 5, 7].
Jyist MOBBINIEHUS TTOKa3aTenel mpoUIbHON TPOXOIUMOCTA CKOHCTPYUPOBAHO IKCIIEPUMEH-
TaJbHOE TPAHCIOPTHOE CPEICTBO, CIHOCOOHOE IMEPEeIBUraThbCs MO OMNOPHOM IMOBEPXHOCTH
KOMOMHHUPOBAHHBIM CIIOCOOOM — Kau€HUEM U IlIaraHueM M COCTOUT M3 CIEIYIOLUX cOopoy-
HBIX y3710B (pUCYHOK 1) [2-4]: 1 — 3 moABMKHBIE YaCTU MPOJOJIBHOTO MEPEMEIICHUS ABUKU-
Tener 4 BAOJL paMbl 5; 6 — MEXaHU3MBI TIPOJIOJIBHOTO TepeMenieHus dacteit 1-3; 7 — mexa-
HU3MBI [IEpEMELLEHUS ABIKUTENCH 4 B BEPTUKAJIBHOM MIIOCKOCTH; 8§ — MEXaHU3M IIPOJOJIBHO-
r'o MepeMEIICHHsI Ky30Ba U KaOUHBIL; 9 — CTOYHUKHN dHeprur; 10 — snexkrpudeckuid 6mok; 11 —
NyJAbT yrpasieHus; 12 — kabuna; 13 — Ky30B.

0 7 B £

Pucynok 1 — Yeprex 00I1I€ro Bra 3KCIEPUMEHTAIBHOIO TPAHCITIOPTHOTO CPEACTBA
Figure 1 — General view drawing experimental vehicle

Matepuanabsl u meroabl. K ucciegyemeiMm B paboTe mapamerpam MpoQuiabHOU
MPOXOJIUMOCTH OTHOCSTCS: HAaUOOJIBIINN YroJl MpeoI0JeBaeMoro Kocoropa; HauOombIias
IIMpUHA TPEOJ0JICBAEMOTO pBa; HauboJpmias BbicoTa (rayOMHA) MPEOI0IeBaAEMOT0 TMpe-
mATcTBUA [9].

[loneBble ucnbITaHUS NTPOMUIBLHONW MPOXOJUMOCTH reorpauueckyd IMPOBEIEHbl Ha
nosieBbix ydactkax AO «Canel [lpunonss», mpuycaneOHbIX ydacTkax B mocenke Komco-
Moabsckuii KamaueBckoro paiiona Bomrorpanckoit obGmactu. st mpoBeneHUs] MCTIBITAHUM
OTIpeNIeTICHO BpeMs rojia — BeCeHHe-eTHui nepuos 2023 roxa.

JlJi1 TOCTOBEPHOCTU Pe3yJIbTaTOB UCIBITAHUN CPaBHEHUE UCCIIEIYyEMBIX I1apaMeTpOB
MIPOBEJICHO NP NEPEIBUKEHUH IKCHEPUMEHTAIbHOIO TPAHCHOPTHOTO CPEIACTBA C YUETOM
OpUTMHAJILHOCTH, 3aJI0’)KEHHBIX B €r0 KOHCTPYKIIMIO TEXHUYECKUX pElIeHUH (J1anee HCIbITa-
Hue Ne2), u 6e3 Hux (nanee ucnbiTanue Nel), mpu KOTOPOM MOABMKHBIE YACTU C JIBUKUTEIISA-
MU HE M3MEHSIOT IPU JABMXKEHUU CBOETO IOJIOKEHMS B MPOJIOJILHOM U BEPTHKAIBHOM IOJIO-
KEHUU OTHOCHUTEJIBLHO paMbl U MPEIBAPUTEIILHO YCTAaHOBJIEHBI COIVIACHO PUCYHKY 2 U YCJO-
BHSIM, TIPE/ICTABIICHHBIM B Ta0uIe 1.
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Takum 00pa3zoMm, IpU KCCIIEIOBAaHUU MapaMeTPOB MPOPHIbHON MPOXOAUMMOCTH, MPO-
BOJIUTCS JIBA TUIIA UCTIBITAHUM — 0€3 yueTa 3aJI0’KE€HHBIX B KOHCTPYKIHIO SKCIIEPUMEHTAIbHO-
ro TPAHCIOPTHOI'O CPEACTBA OPUTMHAIBHBIX TEXHUYECKUX pelieHud (ucmbitanue Ne 1), u ¢
ux ydetoM (ucneitanue Ne 2). KonndyecTBo MOBTOPEHHUH ¢ U3MEHSIOLIUMCS U UCCIIETyEMbIM B
HKCIEPUMEHTE MTapaMeTPOM IIPOBEAEHO 10 €70 MAKCHMAJIBHOTO MPEJCIbHOTO 3HAYCHHUS.
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1-3 momBWIKHEIE YACTH TIPOAOILHOTO IepeMentieHus aeuxuteneit; [;-s — npmwxurenn; Li-L; — qua-
IMa30H NPOaOJbHOI0O NEPEMEIICHUA ITOABUKHBIX yacTtei BOOJIb paMEbI; 411, d12, bz], b22, C21, C2p — BCIIH-
YHHA NEPEMEILICHHS B BEpTUKAJIBbHOM MJIOCKOCTH COOTBETCTBEHHO NBMkUTENeH [, — g oTHOCUTENBHO
MEXaHH3Ma UX BEPTHKAIBHOTO nepeMenieHus; hyy, hyy, hy1, hyy, hsi, hy; — AMama3on BepTukaaIbLHOrO
MepeMEILIeHHs] COOTBETCTBEHHO JBMKUTENEN [l - g OTHOCUTENBHO MEXaHU3Ma UX BEPTUKAIBHOTO
nepeMenieHus; d — MeKOCEBOE PACCTOSHUE MEXKAY TOABHUKHBIMU YacTsIMH 1 1 2; € — MeKOCEBOE pac-
CTOSIHHE MEXKY MOABMKHBIMH YacTsIMHU 2 1 3

Pucynok 2 — Cxema pacronoKeHus! HOABM)KHBIX YacTell ¢ IBUKUTENAMU SKCIIEPUMEHTAIBHOTO
TPAHCIIOPTHOTO CPEACTBA P HCTIBITAaHUN Nel
Figure 2 — The layout of the moving parts with the propulsion of the experimental vehicle during test No. 1

Tab6muna 1 — [TapaMeTpbl pa3MeIeHUs TOABUKHBIX YacTel ¢ IBUKUTEISIMH MPH HCTTbITaHuu Ne 1

Table 1 — Parameters of placement of moving parts with propellers during test No. 1
HaunmenoBanme nmapamerpa XapaKTepucTHKa rmapamerpa
MesxoceBoe pacCTOSIHHE MEXKTY TOJBUKHBIME YaCTAMH 1n2 d=Ly/2+L,/2
2u3 e:L2/2+L3/2
1 L./2
[TosnoxeHue ycTaHOBKH IOABUKHBIX 4acTel 2 L,/2
3 Ls/2
i a;=h;)/2
L a=h;»/2
[TonokeHne yCTaHOBKU JBMOKUTENIEH OTHOCHUTEIIBLHO Me- JIg b,1=hy,/2
XaHU3MAa UX BEPTUKAIBHOTO TIEPEeMEIICHUS i by=hy,/2
s c31=hs,/2
e c3=h3/2
[Tpumedanne. KoHCTpyKIMS SKCIIEPUMEHTAIHFHOTO TPAHCIIOPTHOT'O CPENICTBA TEXHUYIECKH PEaTHU30-
BaHa CJICIYIOIIMM O0pa3oM: JUana30Hbl MPOAOIBHOIO MepeMeIleHHs MOIBHKHBIX dacTei 1, 2, 3
BJOJb paMbl paBHbl L= L,= L3; 1nana3oH BepTUKaJIbHOTIO nepemMenienus apuxureneit 11; — s pas-
HbI h;;= h;y= hy;= hy,= h3;= hs».

HCCJ’ICI[OBEIHI/IG HauO00JILIIEro yria, mpeoaoJieBacMoro SKCIICPUMCHTAJIIBHBIM TpaHC-
IMOPTHBIM CPEACTBOM KOCOIropa, IMpoB€ACHO HAa CYXOM IINIOTHOM I'pyHTE C OAWMHAKOBBIM YKIJIO-
HOM Ha BCEM YYACTKC HCIIbBITAHUA. JIJ'II/IHa 3a4CTHOr0 ydJaCTKa paBHa JIBYKpaTHOI\/II JJINHE
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TpaHCIIOPTHOTO cpeacTBa =3 M. KpyTuszHa kocoropa HauynHaaach C 10°. Uccnenosanue npo-
BEJICHO IPH MPEABAPUTEIHHOM PACIIOIONKEHUU MOJBUKHBIX YacTel C JBHKUTENSIMU coTJjac-
HO PUCYHKY 2, 3 1 COOTBETCTBEHHO YCJIOBUSIM, YKa3aHHbIM B Tabnuuax 1, 2 [9].

PesyabTaTel um 00cy:xaenune. Pe3ynbTaThl MOJEBBIX UCCIEIOBAHUMN MPU MEpEaBUKE-
HUU CIIOCOOOM KaueHHUs 0€3 HCIOIb30BaHUS U C UCIOJIb30BAHUEM OPUTMHAIBHOCTH TEXHUYE-
CKUX PpEIICHHH, 3aJI0)KEHHBIX B KOHCTPYKIIMIO 3KCHEPUMEHTAIbHOIO TPAHCHOPTHOIO Cpel-
CTBa, MPEACTABJICHBI B TA0IHIE 3 U HA PUCYHKaX 4, 5.

Tabnuna 2 — [TapaMeTpbl pa3MeIIeHUs OBUKHBIX YacTel ¢ IBUKUTEISIMH TIPH UCCIICIOBAHUN
HaMOOJIBILIErO YIiia MPeo0JIeBaeMOro Kocoropa, ucrsiranue No 2
Table 2 — Parameters of the placement of moving parts with propellers during the study of the greatest
angle of the slope to be overcome, test No. 2

HanMeHnoBaHue napamerpa XapaKkTepucTHKa Imapamerpa
MexoceBo€e pacCTOSHHE MEXIY MOABMKHBIMH 1u?2 d=L,/2+L,/2
4acTAMU 2u3 e=L,/2+15/2
1 L./2
[TosnoxeHue ycTaHOBKH IOABUKHBIX 4acTel 2 L,/2
3 L;/2
I h;1/2<a;< hy,
JIf; 0<a;;<h;y/2
[TonoxeHne yCTaHOBKH IBMIKUTENCH OTHOCHTEIHHO Me- s h,1/2<b,;< hy,
XaHH3Ma X BEPTHKAJIbHOTO MEPEMEIICHHUS in 0=<bxn<hy/2
s h31/2<c3,< hy,
e 0=c3;<h;y/2
Y
Oy Oy G | b gl g J]T g, Upp. Oy
y r |y fip fiop 1y

iy I, U

-6 — ABYOKUTENH; a1, a12, byy, by, Co1, Cop — BEIMYMHA MTEPEMEIIICHUS B BEPTUKAIbHON TIIOCKOCTH
COOTBETCTBEHHO ABMkUTENEN [l — g OTHOCUTENBHO MEXaHMU3MA UX BEPTUKAJIBHOTO MEPEMEIICHUS;
hy1, hya, hyy, hpo, h3y, hs, — IMaNa30H BepTHKAIBHOTO MEPEMEIICHHSI COOTBETCTBEHHO IBIKUTENEH [ —
¢ OTHOCHTENBHO MEXaHU3Ma UX BEPTUKAJIBLHOTO NEPEMEILIEHHUS; 0L — YTOJl KOCoropa

Pucynok 3 — Cxema pacmonoXeHus MOABIKHBIX YaCTel ¢ ABIDKUTEIISIMU TIPH HCCIICIOBAHIH
HAMOOJIBIIETO YTIIa IPEO0IEBAEMOr0 KOCOTOpa SKCIIEPHMEHTAIBLHEIM TPAHCIIOPTHBIM CPEICTBOM,
ucreiTanue Ne 2
Figure 3 — Scheme of the location of moving parts with propellers in the study of the largest angle of
the slope to be overcome by an experimental vehicle, test No. 2
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Tabnuia 3 — Pe3yabpTaThl HCCIASIOBAHNS HAUOOJBIIETO YIJIa, TPEOI0ICBAEMOr0 SKCIIEPUMEHTATbHBIM
TPAHCIIOPTHBIM CPEICTBOM KOCOTOpa
Table 3 — Results of the study of the greatest angle overcome by the experimental vehicle of the slope

Bennunna crion3anus
Ucnerranme Nel Wcnerranme No2
JluneiHoe 3Haue- | BemmumHa crmosisa- JIuneiHoe 3Ha-
Bennunna crion3anus
KpyTtuzna HHUE BETUYHHBI HHUSA OTHOCHUTENILHO | YEHUE BEITUYMHBI
o OTHOCHUTEIILHO rada-
Kocoropa, | cmomn3anusi Al or- | rabapuTHOM JUTMHBI crioin3zanus Al N
PUTHOM JJIUHBI DKC-
rpana HOCHUTEIIBHO TIpsi- AKCIIEPUMECHTATIb- OTHOCHUTEILHO
N N MIepUMEHTAIBHOTO
MOJIMHEHHOTO HOTO TPAHCIIOPTHO- | MPSMOIUHEHHOTO
TPAHCIIOPTHOTO CPEI-
HaIpaBJIEHH ro cpencrea Al/L, HaIpaBJICHU o
. ctBa Al/L, %
JBIOKEHHS, CM % JBYOKEHHS, CM
10 3 2 0 0
15 5 3,33 0,7 0,47
20 7,5 5 1,2 1,0
25 - - 2,0 1,33
30 - - 3,5 2,33
35 - - 5,2 3,47
40 - - 7,5 5

OTHOCHTEIBHO Hi)HMOIHIHEI“]HOl’O HATpPaBICHHA

JIureiiHOe 3HAYEHHE BEMHYHHRL criomanna Al
JIBIDHEHHA, CM

10 15 20 25 30 35 40

Kpyti3na Kocoropa. rpag.

Qe [ [eriniTapme 1 ==O==1]lcrnrranie 2

Pucynok 4 — HccnenopaHue JMHEHHOTO 3HAUCHHS BEJTMYHMHBI CIIONI3aHus Al 3KCTIEpUMEHTAIBHOTIO
TPAHCIIOPTHOT'O CPE€ACTBA OTHOCHUTCIILHO HpHMOHHHeﬁHOFO HaIpaBJICHUA ABMKCHUSA B 3aBUCUMOCTHU
OT KPYTH3HBI KOCOropa
Figure 4 — Study of the linear value of the sliding Al of the experimental vehicle relative to the recti-
linear direction of movement, depending on the steepness of the slope

Pe3ynbTaThl MOJEBBIX UCCIIENOBAaHUN MOKA3ajdH, YTO MPU MPOJAOJLHOM MEepeaBUKE-
HHUM 110 HAKJIIOHHOW ONOPHOW MOBEPXHOCTH C MPEIBAPUTEIBHON YCTAaHOBKOM I10JIBUKHBIX
4acTed AKCIEPUMEHTAIBHOTO TPAHCIOPTHOTO CPEJICTBA COTJACHO cxeme 2 U Tabmuisl 1
(ucnpiTanue Nel) MakCUManbHBIA IPEOI0IEBAEMBIN YTrOJl KOCOTOpa, IPU KOTOPOM JIMHEH-
HO€ 3HAauy€HHE BEJIMYUHBI crojizaHus Al oTHOcUTeNbHO radapUTHOM JJIMHBI SKCIEPUMEH-
TAJIFHOTO TPAHCTIOPTHOTO cpenctBa L He mpesbimaeT 5%, cocraBiser 20°, npuuem Al=7,5
cM, a otHomenue Al/L=5%. B cinydae ucnonb3oBaHus OPUTMHAIBHOCTH 3aJI0KEHHBIX B
KOHCTPYKIIMIO TEXHUYECKUX pelieHui (pucyHok 3, tabnuua 2, ucneiTaHue Ne2) mpu yrie
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xocoropa 20° — Al=1,2 cm, A/L=1%, a MakcHManbHBI# IIPEOI0IEBACMBIi YOI KOCOropa
yBenmumnBaercst u cocrasisier 40° (tabmuua 2, pucynok 4, 5). ®parMeHT SKCIEPHUMEH-
TaJbHBIX HCCIEAOBAHUHN IPEOJOJECHUS KOCOTOpa JKCIEPUMEHTAIBHBIM TPAHCHOPTHBIM
CpeICTBOM M300pakeH Ha PUCYHKE 0.
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Pucynok 5 — HccnenoBanue BENMYMHBI CIION3aHUA SKCIIEPUMEHTAIBHOIO TPAHCIIOPTHOI'O CPEACTBA
OTHOCHUTEJIBHO €ro rabapuTHOMN JIMHBI MPHU TEPEIBHIKEHUH 110 KOCOTOPY
Figure 5 — Study of the amount of sliding of the experimental vehicle relative to its overall length at
movement on the slope

Takum oOpas3om, uccieoBaHue NPOGUIBHON MPOXOJAUMOCTH IKCHEPUMEHTAIBLHOIO
TPAHCIIOPTHOI'O CPECTBA B YaCTU MPEOJI0JICHNS HauOOJIbILIEro yria Kocoropa rnokasasio, 4To
IIPU UCHOJB30BAHNN TEXHUUECKON BO3MOXHOCTH Pa3HOHAMPABIEHHOIO NIEpEMELICHUS B Bep-
THUKAJIbHOM IUIOCKOCTH JBWKHUTENEH, YCTAaHOBJIEHHBIX 10 pa3Hble CTOPOHBI OOPTOB TpaHC-
MOPTHOTO CPEJCTBA, O3BOJISET YBEIUUYUTH YroJl IPE0I0JIEBAEMOTO B IONIEPEYHOM HaIpaBJe-
HUU TIPETATCTBUSA C 20° 10 40°. [Ipeononenne KOCOropoB € yriioM HaKJIOHA 0 40° pacmupseT
BO3MOXHOCTHU NPUMEHEHHS TPAHCIIOPTHOTO CPEICTBA MpU paboTe Ha TEPPUTOPHUSX C Iepece-
YEHHBIM pelibe()OM MECTHOCTH, BJOJIb OPOCUTENIbHBIX KaHAJIOB M YYaCTKOB CEIbCKOXO3SIH-
CTBEHHBIX TEPPUTOPHIL, PACHOJOKEHHBIX B HENOCPEACTBEHHON OJIM30CTH C MOJOTHOM aBTO-
MOOMJIBHBIX JOPOT.

[loneBble uccaenoBaHus NPeOJOJIeHHs] pBa HauOOJbIIEH MHMPUHBI IKCIEPUMEHTANb-
HBIM TPAHCIOPTHBIM CPEIICTBOM MPOBOJUINCH HA YYACTKE C CyXUM IUIOTHBIM rpyHTOM. PoB
uMeI MpSMOYTOJIbHYIO0 GopMy ¢ ri1yonHoOM paBHON ~110 MM M Ha4yaIbHOM MIMPUHON paBHOMU
90 mm [9].

HccnenoBanust IpoBOAMINCH IBYMs CIIOCOOAMM NEPEIBUKEHUS - KadeHUs! (UCCIelo-
BaHue Nel), maranus (uccinegoBanue Ne2), mpu KOTOPHIX MapaMeTpbl pa3MELICHUs! M0ABHXK-
HBIX YacTel ¢ JBMKUTENISIMM NpeACTaBlieHbl B TaOnuie 1, Ha pucyHke 2 u B Tabmuue 3, Ha
pUCYHKE 7 COOTBETCTBEHHO. Pe3ynbTaThl MOJEBBIX HCCIEIOBAaHUI NPEOJOJICHHUS pBa
HauOOJbIIEeH MHUPUHBI SKCIIEPUMEHTAIBHBIM TPAaHCIOPTHBIM CPEJICTBOM CIHOCOOOM KaueHUs
MPEJICTaBJICHBI HA PUCYHKE &.
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Hctsrranue Ne 1

. |

Hctusiranue Ne 2

Pucynok 6 — OGmuii BH]I MOJIEBBIX UCCIIEOBAHUI HAUOOJBIIETO YIiia MPeoI0IeBaeMOoro 3KCIIepr-
MCHTAJIbHBIM TPAHCIOPTHBIM CPEACTBOM KOCOTropa
Figure 6 — General view of field studies of the largest angle of the slope overcome
by the experimental vehicle
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1-3 moBWIKHEIE YaCTH IPOAOILHOTO IepeMenieHus aeuxuteneit; [;-s — npmwxurenu; L-L; — qua-
Ma30H MPOJ0IBHOIO IEPEMEIICHHUS MOBUHBIX YacTel BJ0JIb paMbl; d — MEKOCEBOE PaCcCTOSHUE
MEX Iy TTOIBIKHBIMU YacTAIMU 1 U 2; € — MEeKOCEBOE PACCTOSIHIE MEXK Y MOABHKHBIMH YaCTIMHU 2 U
3; A, — mmpuHa pBa; H; — rimybuna psa
a — MOJIOXKEHHE TIepe]] HauaJloM IaraHus MOJABMYKHOM YacTH 1; O — MoJIoyKEeHHE MOCIIe IaraHusl Mmo-

IBWKHON JacTH |

PI/IC}/HOK 7 - CXCMa PacCIIONOKCHUA MOABHUKHBIX qacTel ¢ JABMKUTEIIAMUA IIPU UCCIICIOBaAHUN
HaH6OJ’IBIHeI71 INWPUHBI IIPEOJ0JIEBAEMOI'0O pBa SKCIICPUMCHTAJIbHBIM TPAHCIIOPTHBIM CPEICTBOM,
ucreitanue Ne 2
Figure 7 — Scheme of the location of moving parts with propulsors in the study of the largest width of
the ditch to be overcome by an experimental vehicle, test No. 2
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Tabnuia 4 — [TapameTpbl pa3MenieHHsI MOABUKHBIX YacTeil ¢ ABMKUTEISIMHE [TPU UCCICIOBAHUN
HanOOJbIIeH MIUPUHBI TPEOJI0IEBAEMOr0 pBa, HcbiTaHne No 2
Table 4 — Parameters of the placement of moving parts with movers during the study of the largest

width of the ditch to be overcome, test No. 2

XapaKTepuCTHKa
HaunmeHnoBaHnue napamerpa [Ipumeuanue
napamerpa
1u2 d=L, nepej HayajoM IIaraHust
MexoceBoe pacCTosHUE MeExAy Mmo- | 2u3 e=L; MOABVKHOM yacTH 1
JIBWKHBIMH YaCTSIMH 1u?2 d=L,+L, TocJie Marafnus IMoaBUK-
2u3l e=L; HOM yactu 1
1 0
5 0 repen HavyajaoM MIaraHus
MOABVKHOM yacTH 1
[TonoxeHnne yCTAaHOBKUA ITOJBHIKHBIX 3 0
JacTen 1 L,
5 0 10CII€ MIaraHus MOIBYK-
HOM yacTu 1
3 0
Hi a;=h;1/2
. Jip) a=h;»/2
[TonoxeHnne YCTAaHOBKH JBIDKUTEICH i by =ty /2
OTHOCUTEIHHO MEXaHHW3Ma HX BEPTH- )13 b2]—h2] 7
KaJIBHOT'O TIepEeMEIICHUS a 22_ 22
s c31=h3,/2
He C3=h3/2

AnbHOTO

HNCTILITAHIIE 1

Homep 3aesn
TPAHCTIOPTHOTC

90

B 3ac1a Ned

5

100 125 150

Ilnprsa pea, MM

W 3ae3a Neld

B 3ae3g Ne2 3ae3x Nel

175

200

Pucynok 8 — MccnenoBanue npeooiieHus pBa HAaUOOMbIIEH ITMPHHEI
OKCIICPUMEHTAJIBHBIM TPaHCIIOPTHBIM CPE€ACTBOM CHOCOGOM KadyCHUusA
Figure 8 — Study of overcoming the ditch of the greatest width experimental vehicle rolling method

[Ipu 3ae3max Nel-Ne4 mmpuHa rmpeojiosieBaeMoro psa ysenuuubaiack ¢ 90 mm g0 180
MM COOTBETCTBEHHO (pUCyHOK 8). B 3ae3ne Ne4 sxcnieprMeHTaIbHOE TPAHCIIOPTHOE CPECTBO
C TPYZOM, HO TIPEOJI0JIENIO criocoOoM KadeHus poB mmpuror 180 mMm. Iocnenyromee yBenu-
YeHHE IIMPUHBI pBA HE TTO3BOJIMIIO €T0 MPEOI0JIETh M HACTYIHI MOMEHT 3aCTPEBAHMUS SKCIIe-
PUMEHTAIBHOTO TPAHCHOPTHOTO cpencTBa. TakuM oOpa3oM mpesenbHas IWPHHA pPBa, Ipe-
0/10JI€BaeMOT0 criocoboM kauenwsi, coctapisier 0,84'D, rae D — nuametp ABMKUTENS.

[ToseBble HCIBITAHUS TO TPEOJOJICHHUIO pPBA IKCIEPUMEHTAIBHBIM TPAHCHOPTHBIM
CPeICTBOM criocoOoMm mraranust (pucyHok 9) mokasanu, uyto npu 3ae3aax Ne 1-Ne 11 (pucyHok
10) mupuHa pBa usMensiacy B uHTepBaie ot 90 10 400 MM COOTBETCTBEHHO, NIPUYEM MaK-
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CUMAJIBHBIH pa3Mep pBa OOYCIIOBIICH JUIMHOW «Iara» (TEXHUYECKOW BO3MOYKHOCTBIO IPO-
JIOJIBHOTO TEpEMEIICHNUs ABIKUTENEH BIOJb paMbl), IPU KOTOPOM IpeAebHas IIMPUHA PBa,
MIPE0/I0JIEBAEMOT0 CrIocoOoM maranusi, cocrasisier 1,86°D.

Pucynok 9 — MccnenoBanne mpeogoaeHus pBa IKCIIEPUMEHTATLHBIM
TPAHCIOPTHBIM CPEICTBOM CITOCOOOM HIATaHHUs
Figure 9 — Study of overcoming the moat by the experimental walking way

Takum 006pazom, IpH MPEOI0JICHUHN SKCTIEPUMEHTAIBHBIM TPAHCIIOPTHBIM CPEJICTBOM PBa
crioco0aMy KaueHWs! M IIaraHusi TpeJelbHbIe 3HAYCHUS IUPUHBI COCTABIISIIOT COOTBETCTBEHHO
180 1 400 mm. TexHuueckasi BO3MOKHOCTh MIPOJOJILHOTO TIEPEMEIICHUS IBIKUTENCH BIOIb pa-
MBI TPAHCIIOPTHOTO CPE/ICTBA TIO3BOJISIET YBEITMUUThH NIMPHUHY TIPEOI0OIICBAEMOTO TPETISITCTBUS CO
180 mo 400 mm mmwm ¢ 0,84'D no 1,86°D, nmputom, 4To npeoosieHre NPENsITCTBUN MTUPHUHONU 00-
Jiee AMaMeTpa JBMKUTENS XapaKTePHO TOJIBKO VISl TPAHCIIOPTHBIX CPEJNICTB € KOJIMYECTBOM OCEi
oostee 3 [10]. OpUTrHHATBHOCTH TEXHHUYECKUX PEIICHUH, 3AI0KEHHBIX B KOHCTPYKIIUIO SKCIICPH-
MEHTAJIBHOTO TPAHCIIOPTHOTO CPEJICTBA, IMTO3BOJISIET TIPH TMPOBEICHNH B Cepe CETbCKOTo X031~
CTBa TPAHCHOPTHBIX pabOT MPEOJI0IEBATh B MOJIEBBIX YCIOBUSIX PBBI, KAHABBI, M SIMBL

TICTILITAHHE 2
Houep 3ae3/1a IKCIEPHUMEHTAIBHOND TPAHCIIOPTHOID
cpencTaa

0 25 30 75 100 125 150 175 200 225 230 275 300 325 330 375 400

Llprima pea. vy

®3nez1Nell ™ 3ae3m Nell ™ 3aesz Mell Faeaa M9  H3aeagNe8 W 3aean M7
B 3ge3g No6 @ 3ae3g Ned  ®3aezzNed  ®3aeszNed M 3aeag el 3ae3n Nel

Pucynok 10 — MccnenoBanue npeooieH s pBa HauOOJIbIICH IIMPUHBI
9KCTIIEPUMEHTAIILHBIM TPAHCIIOPTHBIM CPEICTBOM CIIOCOOOM IIIaraHus

Figure 10 — Study of overcoming the ditch of the greatest width experimental vehicle walking method
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[ToneBble MccaenoBaHus MPEOJIOJICHUS MPENATCTBUS HauOOJbIIEH BBICOTHI KCIIEPH-
MEHTAJIbHBIM TPAHCIIOPTHBIM CPEJICTBOM IPOBOJMIMCH MOJ MPSAMBIM YIJIOM B HallpaBiICHHUU
€ro JBM)KEHHUS U Ha Y4aCTKE C CyXUM IUIOTHBIM IpyHTOM [9].

HccnenoBanusi npoBOAUIUCH ciocobaMu JABMKEHUs KaueHus (uccinengoanue Ne 1) u
maranus (uccneposanue Ne 2). Ilepen mpoBeneHHEM HCHBITAHUN Pa3IMYHBIMU CHOCOOAMHU
Nepe/IBUKEHUS MOABIKHBIE YaCTU € JBUKUTENIAMHU ObLIM IPEIBAPUTEIHLHO YCTAHOBIICHBI JJIs
crioco6a IBUKEHUS KaUeHHsI COTJIaCHO JIaHHBIM MPUBEACHHBIM B Tabauie 1 u Ha pucyHke 2, a
JUTSI TIIAraroIiero crnocoda — tadbymisl 4 u pucyHky 11.

Tabnuia 5 — YCIIOBUS YCTAHOBKY MOJIBUYKHBIX YacTeH C IBHIKUTEISIMH MPU UCCISTOBAaHUHM HAauOO0IIb-
IIeH BBICOTHI MTPEOI0JIEBAEMOr0 MPEMATCTBHS, UCIBITaHUE Ne 2
Table 5 — Conditions for the installation of moving parts with movers in the study of the greatest
height of the obstacle to be overcome, test No. 2

XapaKTepuCTUKa
HaunmeHnoBaHue napamerpa [Ipumeuanue
rmapamMerpa
1u2 d=L, nepej HayajoM IIaraHust
MexoceBoe pacCTosHHE MeXay mo- | 2u3 e=L; MOABV>KHON yacTH 1
JIBH>KHBIMHY YaCTIMH 1u?2 d=0<L;<max+L, | mocie maraaus I1OIBHXK-
2u3 e=L; HOM yactu 1
1 0
7 0 repen HavyajaoM MIaraHus
MOABV>KHON yacTH 1
[TonmoxeHne ycTaHOBKHM MOJABIIKHBIX Ya- 3 0
crei 1 0<L;<max
5 0 MoCIIe MIaraHus MOIBHK-
HOM yacTu 1
3 0
i a;=hy
g} a=hp,
s by 1=hy, repes] HauyajaoM IaraHus
Ha b»=h,, IMOJBMKHOM yacTu 1
. Hs c31=h;;
[TonoxeHne yCTaHOBKHM  JABHKHUTEICH il c=h
6 32=N3)
OTHOCUTEIHPHO MEXaHM3Ma WX BEPTHU- i 0<a.<h
a
KaJIBHOT'O TIepEeMEIICHUS ! =l
g} 0<a;<hj,
g by=hy, TI0CJIC HIara’Hus MoaBUXK-
Ha b»=h,, HOM yactH 1
Hs Cc31=h;;
He c3=hs,

Pe3ynbTaThl MOJIEBBIX UCHBITAHUN MPEOJOJICHUS NPENATCTBUNA HAUOOJIbIIEH BHICO-
ThI SKCIIEPUMEHTAJIbHBIM TPAHCIOPTHBIM CPEJICTBOM CIIOCOOOM Kauy€HMs IPECTABIEHbI Ha
pucynke 12. IIpu 3ae3max Ne 1-Ne 3 Bpicora npensitcTBUs usMeHsuiack ¢ 40 1o 80 MM co-
OTBETCTBEHHO, MPUYEM B TPEThEM 3ae3/i€ MPEMNSATCTBHE ObLIO MPEOJO0JEHO C TPYIOM, a
JaJpHENIIEee YBEJIWYECHUE BBICOTHI IPEMATCTBUS HE IO3BOJWIO HKCIHEPUMEHTAIBHOMY
TPAHCIOPTHOMY CpPEACTBY IpPEOJ0JeTh €ro crnocoboMm kauyeHus. Takum oOGpaszom, mpe-
JEeTBbHON BBICOTOW MPEOJ0JIEBAEMOTO CIOCOOOM Kauye€HHUS MPEMATCTBHS B CPABHEHUH C
nuaMmeTpoM ABwxkutend sapiserca 0,37-D npu ycinoBuu, 4To ONOpHAasi IOBEPXHOCTh UMEET
JOCTATOYHYIO HECYIYIO CIOCOOHOCTH ISl CLENJICHUS C ABMKUTEISAMU.
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1-3 momBWIKHEIE YaCTH IPOAOILHOTO IepeMenieHus aeuxuteneit; [;-s — npmwxurenu; L;-L; — qua-
Ma30H MPOJ0IBHOIO IEPEMEIIICHHUS MOABUMXHBIX YacTel BJI0JIb paMbl; d — MEKOCEBOE PaCCTOSHUE
MEX Ty TTOIBIKHBIMU YacTsIMU 1 U 2; € — MEeKOCEBOE PACCTOSTHIE MEXKTY MOABHKHBIMH YaCTIMHU 2 U
3; A, — mmpuHa npenarcTBus; H, — BICOTa MPENATCTBHS; a — TOJI0KEHUE TIepe]l HadaaoM IaraHus
MMOABMKHOM JacTh 1; O — IMOI0KEHNE TTOCIIE MAaraHusl MOABMKHOM yacTH 1

Pucynok 11 — Cxema pacnonoXeHHs MOABUKHBIX YacTel C IBIKUTEISIMH TPU HCCIEIOBAHUH
HaHGOHBIHeﬁ BBICOTBI IPCO0JIEBAEMOI 0O IIPETIATCTBUA OKCIICPUMEHTAJIBHOI'O TPAHCIIOPTHOI'O
cpencTBa, ucrbiTanue No2
Figure 11 — Scheme of the location of moving parts with propellers in the study of the greatest height
of the experimental vehicle to overcome obstacles, test No. 2
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Pucynok 12 — MccnenoBanue npeooieH s MPEnsITCTBUS HaUOOJIbIIESH BBICOThI SKCIIEPUMEHTAIBHBIM
TPAHCIIOPTHBIM CPEICTBOM CITOCOOOM KaueHHUS
Figure 12 — Study of overcoming an obstacle of the greatest height by an experimental vehicle by rolling

Jliig mpeojoaeHus NPensTCTBUI OOJIbIIe BICOTHI MCIOJIB30BAINCh MEXAaHU3MBI BEp-
THUKAJILHOTO U IPOJIOJIBHOTO MEPEMEILEHUS JBUKHUTENEH BJIOJIb paMbl SKCIEPUMEHTAIbLHOIO
TPAHCIIOPTHOTO CPEACTBA, BHITIOJHSIONINE MIATAIONINI cIoco0 nepeasmwkenus (pucyHok 13).
B xoze noneBbIX UCIIBITAaHUM OBLIO BBINOJIHEHO IIECTh 3a€3/10B, IPUUYEM B [IEPBOM 3a€3/I€ BbI-
coTa ImpenarcTBus cocrapisiia 40 MM, a B KaKJIOM IOCIIEAYIONEM yBeanunBaiack Ha 20 MM
(pucynok 14). TakuM 006pa3oM, MakKCUMaJIbHOIM BBICOTOM IPEO0IEBAEMOr0 CIIOCOOOM I1ara-
HUS TPETSITCTBUSA cTajia OTMETKa B 140 MM, 4TO B CBOIO OYepeib 00YCIOBICHO paboOunM Jua-
[Ia30HOM MEXaHHU3Ma [EePEMEIECHUsl JIBKUTENIEH SKCIEPUMEHTAILHOTO TPaHCIOPTHOTO
CpEICTBa B BEPTUKAIbHON IMJIOCKOCTU. B cpaBHEHHM C 1uaMeTpoM JBMXKHUTENS BbICOTA Ipe-
0J10JIEBAEMOTO IIAaraloliM CIOCOOOM JBMXKEHUS MPENATCTBUS IPEBBIIIAET €ro paauyc U co-
crasiusgeT 0,65°D.

Pucynok 13 — UccnenoBanre npeoaoieHus MPensTCTBUA SKCIIEpUMEHTATbHBIM TPAHCIOPTHBIM
CPEICTBOM CIIOCOOOM IIaraHus
Figure 13 — Study of overcoming an obstacle by an experimental vehicle by walking
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Pucynok 14 — MccnenoBaHnue npeooieHus MPEsITCTBUS HAUOOJIbIIECH BBICOTHI SKCIIEPUMEHTAIBHBIM
TPaHCIOPTHBIM CPEACTBOM CIIOCOOOM IIaraHus
Figure 14 — Study of overcoming an obstacle of the greatest height by an experimental
vehicle by walking

Pe3ynbrarhl nicciieroBanmii 10 MPEOI0TICHUIO MPEMSITCTBUN HAauOOJbIIIEH BBICOTHI T10-
Ka3aJld, YTO MpU MEPEeABIKEHUN CIIOCOOOM KaueHUsI MaKCUMasbHasi BBICOTA IIPE0I0JIEBAEMO-
ro MPEensATCTBUS B CPAaBHEHUM C JUaMETpoM JBrxuTens coctaswia 0,37°D, a npu nepensu-
KEHUH CIIOCOOOM IaraHus yBeauuuBaercs U coctasisieT 0,65°D, mpuuem caMo nmpensTcTBre
MOJKET pacroJjiararbCsi Kak BbIllIE, TaK U HIDKE (B TI1yOMHY) ypoBHA 3eMiu. [lpu pabore B no-
JIEBBIX YCJIOBUSAX TPAHCIIOPTHON TEXHUKU HEPEIKO MPUXOJUTHCS CTAIKUBATHCA C HEOOXOU-
MOCTbBIO NPEOJIOJIEHUS PACIIONATAIOUINXCS Ha YT MEPEeIBUKEHUS TaKUX IPErpaj Kak yras-
IIME JIepeBbs, BAIyHbl, TPYHTOBbIE HACBINH, MPEOJOJIEHUE KOTOPhIE B HEKOTOPBIX CIIydasX
BO3MOYHO TOJIBKO IPU MOMOIIM JOMOJHUTEIBHON TEXHUKU WM HaJIM4YUsl TEXHUYECKOU BO3-
MO>KHOCTH HM3MEHEHHMsI criocofa MepeiABMKEHUs C JIBUKEHUS KadeHMsI Ha IIararoliee Inepe-
nBKeHue [ 14].

[ToneBble uccnenoBaHuss NPOPHIBHON MPOXOJUMOCTH 3KCIEPUMEHTAILHOTO TpaHC-
MIOPTHOTO CPEJICTBA MOKA3aJIM, YTO TEXHUUECKHE PEIICHMS, 3aJI0KEHHbIE B €r0 KOHCTPYKLUIO,
MO3BOJISIIOT (McnblTaHust Ne 2) B CpaBHEHMM C TPAHCIIOPTHBIM CPEACTBOM HE 001aarouiuM
TaKMMH BO3MOKHOCTSIMH (McrbITaHUs Ne 1) 3HAUMTENbHO YIYUYIIUTh MOKAa3aTenu MpoQuib-
HOM MPOXOJIMMOCTH U TEM CaMbIM PACHIMPUTH Chepy U HOMEHKIIATYpy BBIIOJIHSAEMBIX padoT
B c(hepe cenpcKoro xo3siicTBa. AHaNIN3 MOTYYEHHBIX PE3YJIbTAaTOB IIOKAa3all, YTo:

- MaKCHUMaJbHBIN MPEOJI0JIEBAEMBIM B MPOJOJLHOM HANpaBIE€HUH YroJl KOCOropa u3-
menstercst ¢ 20° (ncrbrramme Ne 1) go 40° (ucmbrramme Ne 2);

- HanOoJIblIas MIMPUHA IPEOJ0IEBAEMOT0 pBa U3MeHseTcs co 180 MM npu JBUKEHUU
kaueHus 10 400 npu mararoiieM crocode nepeaBmKeHNs;

- HauOoJbIIasi BHICOTA IPEO0JIEBAEMOTO MPEMSATCTBUS MIPH JBUKEHUHM CIIOCOOOM Ka-
yeHust coctanisier 80 MM, Ipu HiararoieM nepeasxkeHun 140 M.

Hcnonb30BaHME B CENBCKOM XO3SIMICTBE TPAHCIOPTHON TEXHUKH, CIIOCOOHOM mepeaBu-
ratbCsi B TOJIEBBIX YCJIOBUSX KOMOMHHPOBAHHBIM CIIOCOOOM IEpEIBHKEHUS, MO3BOJIUT €
MOOMJIBHO IMEPEIBUTaThCs 110 TPYHTOBBIM JJOPOTaM U y4acTKaM 0€370pOXkKbsl C BO3MOXKHOCTh
BbIOOpaA crioco0a nepeBUKEHNs B 3aBUCUMOCTH OT HaJIM4HKs Ha OMOPHOM MOBEPXHOCTH €CTe-
CTBEHHBIX U UCKYCCTBEHHBIX MPErpajl, 4YTO B KOHEUHOM CYETE CKa)KETCS Ha CPOKaX BBINIOJIHE-
HUS CEJIbCKOXO3SIICTBEHHBIX OIepaliid, KaueCTBe JAOCTABJICHHOW MPOAYKIHH W Ha dDdek-
TUBHOCTH pabOThI OTPACIH B LIETIOM.
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Summary
The composition of the prepared gluten-free paste has a particularly high content of vitamins of
group C and B. The vitamin composition of the paste remained even after its preparation. The en-
richment with biological preparations allowed to obtain gluten-free pasta with improved nutrition-
al characteristics.
Abstract

Introduction. The research work was carried out to develop gluten-free pasta enriched with the use of
biological products (spinach, beets and carrots) to increase the vitamin content of gluten-free pasta.
The analysis of the vitamin compositions of pasta before and after the addition of biological products
was carried out. Objects. Gluten-free pasta enriched with biologics has been developed taking into
account the need to expand the special daily diet of patients with celiac disease. For patients with celi-
ac disease, it is very useful to eat foods fortified with vitamins, because they have a smaller assortment
of food sources that they consume than if they followed a strictly gluten-free diet. Results and con-
clusions. The composition of the prepared gluten-free paste has a particularly high content of vitamins
of group C and B. The vitamin composition of the paste remained even after its preparation. The en-
richment with biological preparations allowed to obtain gluten-free pasta with improved nutritional
characteristics. This work is the result of covering the years 2021-2023 within the framework of the
project "Development of gluten-free pasta technology based on domestic raw materials". The selected
dietary supplements increased the nutrient content of gluten-free pasta. Gluten-free pasta enriched
with biological products fully met all the requirements.

Key words: gluten-free products, gluten-free pasta, biological products, vitamin, spin-
ach, beetroot, carrot.
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