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Annomayusn. Tlpobnema TOBBIICHUS TPOU3BOAUTEIBHOCTH YOOPOYHO-TPAHCTIOPTHOTO
KOMIUIEKCA SIBIISICTCS] aKTyaJlbHOW Ha MPOTSDKEHHHM MHOTHX JECATUICTHH U COCTOMT B IPABUIIb-
HOMW TOJTOTOBKE MOJIEH ¢ pa30MBKOM Ha 3aroHbl. YCTaHOBIIEHO, YTO Haubonee 3(PQPeKTUBHBIMU
SBJISIIOTCS CIIOCOOBI IBUXKEHUS, IIPU KOTOPBIX 36pHOYOOPOUHbIE KOMOAHbI BBIOIHSIIOT TOBOPOT
B IIPaBYI0 CTOPOHY Ha KOHIax 3aroHa. PaboTa Ha 0JJHOM ydacTKe HECKOJIbKUX KOMOAaWHOB MaéT
yBEJIUYEHHUE TPOU3BOJUTEIBHOCTH, €CIIM KOMOAWHBI UMEIOT CXOKHE TEXHUUECKUE XapaKTepUCTH-
KM ¥ MacCTepCTBO KOMOAMHEPOB Ha BHICOKOM ypoBHE. COBpEeMEHHBIEC 3€PHOYOOPOUHBIC KOMOAHBI
00J1aJal0T BO3MOYKHOCTBIO Pa3rpy3kyd BO BPEMs BBIIIOJHEHUS! TEXHOJIOTMYECKOTO Ipoliecca 00-
MOJIOTa 3¢PHOBOI MacChl, HO B AMYPCKOH obyacTu 3TOT mpuéM pUMeHsieTcs KpaiiHe peako. Ha
IPOCTOH B OXKHIAHUU PA3TPY3KU U PAsrPy3Ky 3ePHOyOOPOUHBIl KOMOANH TPAaTHT OT OZHOTO 10
TPEX 4aCOB BPEMECHH CMCHBI. B «ropsiiyio» nopy yOOpKkH ypoxas Takue 3aTpaThl BPeMCHH 3Ha-
yuTenbHbl. [lpeanaraem mporpaMMHbIN OPOIYKT B BUJE MPUIIOKEHUS 1T MOOMIIBHOTO YCTPOM-
CTBAa, MMO3BOJISAIOIINI 0TOOpaXKaTh Ha KapTe B peXKMME PealbHOTO BPEMEHU COCTOSIHUE HATIOJTHEHUS
OyHKepa 3epHOyOOpoUHOro KomOaiiHa, HarpaBIeHUEe ABMKEHHS U OCTaBIIeeCs BpeMs 0 MOJIHOTO
3anonHeHus. biarogaps mpeuiaraeMoMy MpUI0KEHUI0, BOJUTEb aBTOTPAHCIIOPTHOIO CPECTBA
CMOXeT 0oJiee ONepaTUBHO JBUTATHCS K 3aIllONHSIOIEMYCS KoMOaliHy. 3Hasi MECTO pa3rpy3Ku U
OCTaBIlI€eCs BpeMs J0 3all0JIHEHUS], BOAUTENb HAMPABISIETCS K HY)KHOMY 36pHOyOOpOUYHOMY KOM-
0aiiny, BRIOpaB ONTUMAJIEHBIA MapIIPYT 110 MMEIOLIMUMCS Ha M0JI€ MaruCTPaIbHBIM TI0JI0CaM.

Knrwouesvie cnosa: yoopouHO-TPaHCIIOPTHOE 3BEHO, 3€pHOYOOpOUHBIN KoMOaiiH, cBOeBpe-
MEHHas pa3rpy3Ka, IporpaMMa JUisi OepaTuBHOTO KOHTPOJIS HAIlOJTHEHUs OyHKepa
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Abstract. The problem of increasing the productivity of the harvesting and transport com-
plex has been relevant for many decades and consists in the proper preparation of fields broken
down into paddocks. It has been established that the most effective methods of movement are
those in which combine harvesters perform a turn to the right side at the ends of the pen. Work-
ing on the same site of several combines gives an increase in productivity if the combines have
similar technical characteristics and the skill of the combine harvesters is at a high level. Modern
combine harvesters have the ability to unload during the execution of the technological process of
threshing grain mass, but in the Amur region this technique is used extremely rarely. The combine
harvester spends from one to three hours of shift time waiting for unloading and unloading. In
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the "hot" season of harvesting, such time costs are significant. We offer a software product in the
form of an application for a mobile device that allows you to display on the map in real time the
state of filling the hopper of the combine harvester, the direction of movement and the remaining
time until full filling. Thanks to the proposed application, the driver of the vehicle will be able to
move more quickly to the filling combine. Knowing the place of unloading and the remaining time
before filling, the driver goes to the right combine harvester, choosing the optimal route along the
main lanes available in the field.

Keywords: harvesting and transport link, combine harvester, timely unloading, program for
operational control of bunker filling
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B Amypckoii 06acT KpyIHbie X035i-
CTBa, 3aHUMAIOIIMECS PACTCHHUEBOJICTBOM,
UMEIOT B HaJM4He MOoJis, O0Ias IUIouaab
KOTOPBIX HECKOJIBKO ThICAY I'eKTap, IPU 3TOM
Ka)/10€ OTJENbHOE I0JIe JO HECKOJIBKHUX CO-
TeH rexkrap. Takum o6pa3om, Kaxkoe mojie Bo
BpeMst YOOPKHU MPUXOJUTCS MOATOTABIMBATH
1 yOupaTh OTJIENIBHO.

[Toaroroska IoJied BKJIOYAaeT B ceOs
BBIOOp crmocoba JBMKEHUS, HAINpaBIICHUS
JBIKEHUS, pa3OMBKY TIOJISI HA 3arOHBI, MPO-
KOCBI MEXJIy 3arOHaMH M OOKOBBIE OOKOCHI
y4acTkoB [1].

Hampasnenue nBukeHUsT KOMOailHOB
Ha y4YacTKaxX ¢ IPSMOCTOSIIUMHU U HE3HAUYU-
TEJIbHO MONEMIBIMU KYJIbTYpaMH BbIOUPAIOT
TakK, 4ToObl paboume XoIbpl KOMOAHOB CO-
BIIQJIaJIM C HAIIPaBICHHMEM OCHOBHOW 00pa-
OOTKH TOYBBI M TIPH 3TOM JIOCTHUTAIaCh MaK-
CHMAaJIbHO BO3MOJKHAs JIMHA ToHa [1, 2].

Bue 3aBrcHUMOCTH OT crioco0a komObaii-
HUPOBAHUSA Tiepe]] yOOPKOii TOArOTaBINBAIOT
MTOBOPOTHBIE MOJIOCHI BBITIOIHSIS JIBa IPOE3/a
IO Kparo, 4TO B CPEJIHEM COCTaBIIAET OT 12 10
15 metpos [1, 3].

Boigensior cnenyromue cnocoObl 1BU-
KEHHsI 3epHOYOOPOYHBIX MAllUH B AMyp-
ckou obnactu [1, 3]:

1. 3aroHHsbIi ¢ IpaBbIMU MTOBOPOTAMHU
Ha KOHIIaX TOHa.

2. 3aroHHbIN C pacUIUPEHUEM MPOKOCA.

3. Kpyrosoii.

KpyroBoii crmoco6 HCIonap3yroT Ha He-
OO0JIBIINX YYaCTKAX CIOKHOM KOH(UTYpaIiu
¢ uHOo# roHa 300 MeTpoB U MEHee.

Ecmu tutomanp mosst 3HaYUTEIbHA, TO
HanOosiee >(P(HEKTUBHBIM SBIISICTCSI 3aroH-
HBII CTI0CO0 C TIPaBBIMU IIOBOPOTAMH Ha KOH-
1ax rona. IMEHHO IpH 3TOM crioco0e BeJInKa

BEPOSTHOCTH OBICTPOH pasrpy3Ku 3epHOY0O-
pouHoro kKombOaifHa 0e3 BBIXOAAa U3 3aroHa
WJIU IOTIOJIHUTEIIBHBIX XOJIOCTBIX MEPEe3/10B.

Yamre Bcero B AMypcKoi 00J1acTu nc-
MOJIB3YETCS TPYIIIOBOM CITOCO0 YOOPKH, IpH
KOTOPOM B 3BEHE MO 2—6 €IMHMI[ CO CXO-
KUMH KOHCTPYKTUBHBIMHU IapameTpamu. B
ATOM Cllydae 11eJ1IecO00pa3HO MPUMEHSTH 3a-
TOHHBIHN crtoco0 [1, 3].

Haunbonee »5ddexTuBHBIM —sBIsIETCS
HOCTPOCHHE yOOPOUYHO-TPAHCIIOPTHOTO 3Be-
Ha ¢ 00€3JTMYCHHBIMU TPAHCIIOPTHBIMH CPEJI-
crBamiu. [Ipu 3TOM JocTHraeTcss MakCUMalib-
Hasi IPOU3BOIUTEIBHOCTh 36pPHOYOOPOUHBIX
KOMOaHOB.

PaccranoBka 3epHOYOOPOYHBIX KOM-
0aifHOB B 3aroHax MO OJHOMY CHIDKaeT -
(eKTUBHOCTH TPYMIIOBOTO CIiocoba padoThI,
HaIpaBJIEHHOTO HAa MaKCUMAJIbHOE HCIOJb-
30BaHME TEXHUUYECKUX BO3MOXKHOCTEUH. B
3TOM cliyyae HaOnonarTcs OOoJNbIINEe Mpo-
CTOM KOMOalWHOB, TaK KaK OHU pa3OpoCcCaHBbI
1o TMoJt0. BCE€ 3TO0 MpUBOAUT K YBETUUECHUIO
XOJIOCTBIX TMEpee370B U MOTepe BPEMEHHU Ha
TeXHUYECKOE oO0cTykuBaHue [4].

Kaxk 6pu10 0TMEUeHo, Hanboiiee paru-
OHAJIBHO OPraHW30BaTh TPYIIIOBYI0 padoTy
KOMOAQIHOB TI0 TpH — YEThIpPE arperara B 3a-
rone (puc. 1) [1, 5]. B aTom ciyuae cokpa-
IAFOTCS Tepee3ibl TPAHCIIOPTHBIX CPEICTB
M0 TIOJIO OT OJHOTO KOMOaifHa K JIpyromy,
a TaK¥XKEC MMPOCTOU TEX U JAPYIrUX B OXKUIAAHUHN

pasrpy3KH.

[Tyth 3epHOYOOpOYHOrO KOMOaliHA 10
3anosiHeHust OyHkepa (l) onpenensercs BbI-
paxenueM (1):

_102-V-y

-
B, 9-U

)
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Pucynok 1 — Cxema nBuxeHHs1 YOOPOYHO-TPAHCIIOPTHBIX MAIIMH

rne V—o0bpém OyHKepa (TeXHuYecKast Xapak-
TEPUCTHKA), M;

y — 00BEMHAS Macca 3epHa, Kr/m>,

B — mmpuna 3axBara KaTKH, M;

9§ — cpenHsist CKOPOCTh BBIITOJTHEHUS TEX-
HOJIOTHUYECKOTO Ipoliecca, KM/4;

U — cpeanss ypoxaiiHOCTb yOupaemoit
KyJbTYpBHI, 1I/Ta.

Bpewms 3anonuenus 6ynkepa (7)) onpe-
nemnsiercs mo popmye (2):

10721 01-V-y
T 9 T B,r92-U

@

Bemuuunbl mmpuHa 3axBara (B) u
00béM OyHkepa () — mocTosHHEIE, TaK KaK
SIBIISTIOTCSI KOHCTPYKTUBHBIMU TTapaMeTpamMH,
a CPeIHsIsl CKOPOCTh BBITIOJTHEHUS] TEXHOJIO-
THYECKOTO mporiecca ($) u CpemHsist ypoxau-

HOCTh yOupaeMoii KynbTypsl (U) — mocTosH-
HBI JJIsI KOHKPETHBIX YCIOBHIA YOOPKH.

Jlns obecnieuenust GecniepeOoitHOM pa-
00ThI 3epHOYOOPOYHOrO KOoMOaiiHa Ba)KHOE
3HaYeHHE HMMEeT MpaBHIIbHAS OpTaHHU3AII
pasrpy3ku OyHkepa [6, 7]. Boirpy3ka moxer
OCYIIECTBIISITHCS. HA XOJIy, OJJHOBPEMEHHO C
yOOPKOM, WIIM MPU MOTHONH OCTAHOBKE C BBI-
X0JIOM M3 3aroHa [7].

Brirpyska 3epHa u3 OyHkepa B yclo-
BUAX AMYpPCKOH 00JIaCTH OCYIIECTBISETCS,
KaK TpaBUJIO, MPHU BBIXOJE W3 3aroHa (mpu
TPYIIIOBOM CrHioco0e yOOpKe) W OCTaHOBKE
KoMOaiiHa.

B pesynbpraTte XpOHOMETPaXKHBIX Ha-
ONMIOZCHUI YCTAHOBJIEHO, YTO OOwIast Mpo-
AOJDKUTCIIBHOCTD BBII'PY3KH, BKIIIOYAroIas B
ce0s 3aTpaThl BpEMEHH Ha BBIC3]] U3 3aroHa,
0’KHIaHHE TPAHCIIOPTHOTO CPEJICTBA AT pa3-
TPY3KH, CaM IIPOLECcC pasrpy3KH, BO3BpaIle-
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HHE B 3aroHKy coctaBisieT 5—20 munyT. Tem
caMbIM Ha pasrpy3Ky KoMOaiH TpaTuT ot OJI-
HOT'O J10 TPEX YaCOB BPEMEHH CMEHHI [7].

Het comuenwmii B 3peKTHBHOCTH O]-
HOBPEMEHHOI BBITPY3KH IPU BBIOJHEHUU
TEXHOJIOTMYECKOro IpoLecca M IOABE3NE
TPAHCIIOPTHOI'O CPEJICTBA K MOMEHTY HaIloJI-
HeHust OyHKepa. Beirpyska Ha xony Tpedyer
OTbITa COIJIACOBAaHHOM PAa0OTHI BOAUTENS U
MEXaHHU3aTopa.

Jlnia pemienus 3aa4 ONepaTUBHOIO pe-
arupoBaHMs BOJIUTENs aBTOMOOWJIS Ha JBH-
KEHHE K 3epHOYOOpOUYHOMY KOMOaWHy mpu
OJaroNpUATHBIX MOTOAHBIX YCIOBHUSX pa3-
rpy3Ka MPOMCXOTUT MPHU MOJHOM OyHKepe,
YTO 3HAYUTEJIHO 00JieryaeT y4éT MpoHu3BO-
JTUTENFHOCTH KaXKJIOTO MeXaHu3aTropa (KoM-
Oaituépa). Ho B aTOM citydae mecrta pasrpys-
KM CTAHOBATCSA pa3OpOCaHHBIMU IO BCEMY
yOupaeMoMy y4acTky.

Jlisl cokpalleHus nepeesioB 1o Moo
TPAHCHOPTHBIM 3BEHbSIM HEOOXOAUMO ITPOJIO-
KUTh MONEPEK IBUKEHUS KOMOAHOB TpaHC-
noptHele Maructpanu (puc. 1). Hammuuume
TaKMX Marucrpajieil Mo3BOJIAET COKPATUTh
BpEMsSl Ha CTBIKOBKY YOOPOYHO-TPaHCIIOPT-
HOTO 3BeHa Jys pasrpysku. [Ipu pasrpyske
KoMOaiiHa Ha XOJly TpaHCIOPT, NPUHUMAIO-
LU 3€pHO, JOJDKEH JIBUraThCsl HAaBCTpEdy
MpUOIIKAIOIEMYCSl K MarucTpain komOaii-
HY C T€M, YTOOBI MOJHOCTHIO 3aKOHYUTH BbI-
Ipy3Ky K MOMEHTY BbIX0/1a Ha Pa3rpy30uHYO
Maructpanb. GopmupoBaHue pa3rpy30YHBIX
MarucTpajied HeoOXOJAMMO BBITIOJIHATH, UC-
XO0Js M3 KOJMYECTBA TOYEK pasrpy3Ku Ha
nepumeTpe 3arona. [Ipu o0be3 e mo nepume-
TPY 3aroHa JJIMHA IYTH, PONIEHHOT0 KOM-
OaiiHOM, TPUOIIKEHHO paBHA!

S=2(L+C—2-BP) (3)
rae L — mimna 3arona, Mm;

C — mmpuHa 3aroHa, M;
Bp — IIMPHHA 3aXBaTa KATKU, M.

3Has nyTh HanonHeHus OyHkepa (l),
MOJKEM OIPEAEIUTh YHCIO PA3rPy30K KOM-
OaiiHa Ha IepUMeTpe U3 BBIpAKEHUS (4):

S 2-(L+C-2-B)-B,U
b= 102-V-y

S

[1o Mepe yBennueHus 4yuciia Npoxoa0B
JUIMHA KpyTroBOro IyTH cokpainaercs. Tak,

IIpU 1-OM 00BE3/Ie UTMHA MYTH TPHOTHKEH-
HO OyJeT paBHa:

S,=2-(L+C-2'B,-2'n-1) (5

COOTBETCTBEHHO TOMY COKPATHUTCS H
YHCIIO PA3rPy30K C MOJTHBIM OYHKEPOM IPH
KaXKIIoM 00Be3e.

KonnyecTBO TpaHCIIOPTHBIX CPEACTB,
HEOOXOUMBIX JI TPAaHCIIOPTUPOBKHU 3€pHA
0T KOMOailHOB Ha 3€pHOBOIl JIBOP, MOKHO
ONpPEIEINTh IO COOTHOLIEHHUIO MEXIy IIO-
CTYIUJICHHEM 3epHa B OyHKEp U MPOU3BOJIU-
TEJIbHOCTBHIO ABTOMOOUJIEH, MCTIOJIB3YS BbIpa-
xenue (6):

V-y N-M,

_,N_V']'"Tm

= 6
Ts Tar Ts- M, ( )

rae M, — rpy30noabEMHOCTE aBTOMOOWIIS,
KT;
T — NPONOJDKUTENBHOCTD IBUKEHHS aB-
TOMOOMIIS «ITOJTE — 3€pHOBOM JIBOp — IOJIEY,

9,
N — KOJIMYECTBO TPAHCTIOPTHBIX CPEJICTB.

Haxonscek Ha Kkpato 1mosisi, aBTOMOOUIH
OXKHUJIAIOT 3arojHeHus OyHKepa KomOaifHa.
[Tpu Hamonmunenun OyHKepa 3aropaercs CBe-
TOBOM CHTHAJ Ha Kpblllle KaOWHBI 3epHOYOO-
pouHOro KomOaitHa. ABTOMOOWIIb HAaNIPaBJIs-
eTca K KomOaitHy ams pasrpysku. [Ipu sTom
3aTpaThl BDEMEHHU Ha MOABE3]] aBTOMOOMIIS K
3epHOYOOpPOYHOI MAIIMHE MOTYT COCTaBIIAThH
70 5 MHMHYT, a IIPU OTCYTCTBUU TPAHCHOPT-
HBIX Maructpajieil u Jnojbiue. 3a CMEHY 3TH
CyMMapHble 3aTpaThl BpPEMEHHM Ha OXKUIa-
HUe (M0 XPOHOMETPaKHBIM HAOIIOJICHUSIM)
JIOCTUraloT OAHOTO yaca. Y aBTOMOOWIIEH,
OXKHUJIAIOUIMX pa3rpy3Ky, TAKKe CHUXKAETCS
IIPOM3BOJIUTENBHOCTh M3-3a 3HAYUTEIHLHOTO
NEepUOJIa OXKHIAHHS.

Jlisg cokpallleHusi IpOCTOEB Mpeasia-
raeM IpOrpaMMHBIM TPOAYKT B BHJE INpH-
JIO’)KEHHSI, paboTaroIero Ha cMapTdoHe uiu
JIPyroM MOOWJIBHOM yCTPOMCTBE C Omepalu-
onnoi cucremoit 10S u Android. IIpenmona-
raeTcs, 4To JOCTYI K IMPOrpaMMe UMEIOT BO-
JTUTENTh aBTOMOOWIIS 1 KoMOaiHEp. BoauTenp
Ha JKpaHe MOOWJIBHOTO YCTPONCTBA BHIUT
3epHOYOOPOUYHBIIT KOMOAWH W TPaeKTOPHUIO
ero JBxkeHus (Tpek). Taxxke Ha dKpaHe Iy-
TEM aHaJIM3a JIOKAIU3YeTCsl OymyIee MecTo
pasrpy3Kkd U 4epe3 Kakoe BpeMsl pa3rpy3ka
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JIOJKHA HACTYNuUTh. B mporiecce MBHKEHUS
KoMOaifHa MPOUCXOAUT MEePHOINIECcKast KOp-
PEKTUPOBKA BPEMEHHU U MECTa.

Jns peann3anny CUCTEMBI TOYHOM MO-
Jla9d TPAHCIIOPTHOTO CPEJICTBA K yOOPOUHOM
TCXHHUKC H€06XO)II/IMO UMCTH I/ICXO}IHYIO HNH-
dbopMario, TOTy4aeMyr OT TEePBUYHBIX
JATYMKOB M YCTPOWCTB, YCTAHOBJICHHBIX HA
KoMOalHe:

1) maTuuk 3amonmHeHUs OyHkepa yO0o-
POYHOMN TEXHUKHU;

2) natyuk paboueit ckopocTH yoopou-
HOM TEXHUKHU;

3) GPS-gaT4uk, MO3BOJISIONIMA TOYHO
OTIPE/ICIIATh MECTOIOJIOKEHUE 00BEKTa, KO-
OpIMHATHI B IIPOCTPAHCTRBE;

4) naT4uK ypoKalHOCTH.

Taxke g IONMy4YyeHUus pPaCUETHBIX
3HAYeHUH B MPOTrPaMMHBIA KOMILIEKC HE00-
XOZMMO 3aHECTH UCXOJHYI0O HH(POPMALIUIO O
napameTpax komobaiiHa:

1) KOHCTPYKTHBHasi IIMpPHHA 3axBaTa
yOOpPOYHOU TEXHUKH;

2) 00BéM OyHKepa KomOaliHa.

Pe3ynbTaThl TECTHPOBAHUS MPOTPAMM-
HOT'O IPOAYKTA COCTOSIT U3 CIEAYIOUINX 3Ta-
noB. BriOpaHo nose, Ha KOTOPOM 3aryIaHUPO-
BaH yOOpouHbIH mporiecc (puc. 2).

JIBIKeHNE 3€pHOYOOPOYHOT0 KoMOaii-
Ha MOKa3aHO Ha PUCYHKE 3.

PazmedenHast 00;1acTh OPHEHTHPOBOY-
HO yKa3bIBaeT CIIEAyIOIIee: 3eJEHast 30Ha CO-
OTBETCTBYET yOpPaHHOU YaCTH TOJIS; OpaHKe-
Bas 30Ha — HEOOXoaUMast Uil YOOPKH 4acTh
MOJISL JIO TIOJTHOM 3arpy3kd OyHKepa; CHHSIS
30Ha — HEyOpaHHas 4acTh MOJISI.

[Ipeanonaraercsi, 4tro TOCIE 3aImy-
CKa MPOTrpaMMBbI BOJIUTENb OyaeT BUICTh HA
KapTe ToJje, a TaKKe BCE 3epHOYyOOpOUHBIE
KOMOAITHBI, BBIMOTHSIONIME YOOPKY. BriOpas
HYKHBII KOMOaiiH, OH OIEHUBAEeT €ro JBU-
JKEHUE C MOMEHTa Hayayia HaroJHEHHs OyH-
Kepa, IUIAHUPYEMYIO TPACKTOPHIO IBHIKEHUS,
MeCTO OmmKalIiei pasrpy3Ku Ha KapTe U
ocTaBIieecss Bpems. 3Has MECTO pa3rpy3Kd
U OCTaBllleecs] BpeMs 10 3aIllOJIHEHUs, BOJU-
TeJb HAMpPABIACTCA K HYKHOMY 3epHOY0O-
pouHOMY KOMOaiHy, BHIOpaB ONTUMAaIbHBIN
MapuipyT Mo HMEIOIIMMCS Ha TOJIe Maru-
CTpaJbHBIM MOJIOCAM.

3akiouenue. IloBeimenne sddek-
TUBHOCTH YOOPOYHO-TPAHCIIOPTHOTO 3BEHA
BO3MOJKHO €CITM YCIICITHO PEHICHBI CIIEIYI0-
He 3a7a4u:

1) BbIOJTHEHA TOATOTOBKA  IOJS,
BKJTFOUAKOMIasi B ce0st OOKOCHI KpaéB ydacTKa
Y TIOBOPOTHBIX MOJIOC ¢ pa30MBKON Ha 3aro-
HEL,

2) TOATOTOBJICHBI TPAHCIIOPTHHIE Ma-
TUCTpaIH Ui yAOOHOTO MaHEBPHPOBAHUS
ABTOTPAHCTIOPTHBIX CPEJICTB IO MOJIO;

Pucynok 2 — Ilose qJist TecTUpOBaHus npouecca yoopku |

1.

€ MCNO0JIb30BAHUEM MPOrPAMMHOIO MPOAYKTA

LanbHesocmoyHbIl agpapHbIlt eecmHuK. 2022. Tom 16. Ne 3 111



05.20.01 — lpoyecchl u MawuHbl a2pPOUHXEHEePHbIX cucmem

HayuHoe obecneyeHue AlK

Pl/lcyHOK 3 — Pa3zmeuenHasi 00,1aCTh M0JIsI HA 30HBI

3) momoOpaHbl Tpymnmbsl KOMOaitHOB
(34 enuHUIBI) MO CXOXHM TEXHUYECKUM
XapaKTepUCTHKAM;

4) paccuuTaHbl C y4ETOM ypOKAHHOCTH
U TEXHUYECKUX XapaKTEPUCTUK MPUMEPHBIN
MyTh U IPOJOJDKUTEIBHOCTD (BpeMsl) HaMo-
HeHMs OyHKepa;

5) momoOpaHbl TpPaHCHOPTHHIE Cpe-
CTBa JUIS IEPEBO3KH 3€pPHA.

C yuéroMm pemieHusi IOCTABICHHBIX

3aga4 peKOMeH()yemc;z ucnojsbzoeams npo-
cpamMmMHoe O6€CI’Z€'{€HM€, ycmanaeaueaemoe

Ha MOOUIbHOEe YCMpOUCME0 800Umens dg-
MOMPAHCNOPMHO20 CPEOCmEa C Yelblo one-
PAMUBHO20 peazupo8anus U Mo4YHOU nooa-
Yy MPAHCNOPMHO20 CpPeOCmead K yOopoUHOll
MexHuKe.

Csoespemennoe 0sudicenue asmompam-
CNOPMHO2O Ccpedcmea K NOYmu 3anojaHeH-
HOMY OYHKepy 3epHOYO0pPOYH020 KOMOAUHA
3HAUUMENbHO COKPAMUM HEeNnpouU3800Umenb-
Hble nomepu 8pemMeHU 8cex Y4aCmHUKO8 meX-
HOJI02UHeCKO20 NPOYecca U y8eaudum ux 3¢-
¢hexmusrnocmo.
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