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PabGora BbImoNHEHAa Ha Kadeape TEXHUUECKOTO CEepBHCA MAIIMH U O0OpPYIOBaHUS
denepaibHOTO TOCY/IaPCTBEHHOTO OIOXKETHOTO 00pa30BaTENbHOTO  YUPEKICHUS
BbIcIIero oOpa3zoBaHus «Poccuiickuii rocy1apCTBEHHBIN arpapHbIi YHUBEPCUTET —
MCXA umenu K.A. Tumupsszera»

Hay4Hbiit pyKOBOIHTEIH Anarenko  Auekceid  CepreeBu4, JOKTOp
TEXHUUYECKUX Hayk, mnpodeccop, 3aBeayrouun
kadeapol TEXHUYECKOTO CepBHCAa MAIUH U
obopynoBanuss dI'bBOY BO  «Poccuiickuii
rOCYJIapCTBEHHBIN  arpapHblii  YHUBEPCUTET —
MCXA wumenu K.A. Tumupsizea»

OdunmansHbie ONMMOHEHTHI: Oxun UBaH AjlekcaHapoBuY,
JOKTOp  TEXHUYECKHX  Hayk,  mpodeccop,
3aBeYyIOIIUNA Kaeapoil aBTOTPAKTOPHON TEXHUKHU
n temiodHepretukn DPI'BOY BO «Pszanckuit
roCy1apCTBEHHBIN arpOTEXHOJIOTUYECKUN
yHuBepcureT uMenu [1.A. Kocteruesay

CmerHeB Anapeil CTenaHoBHY,

KaHJIWJAaT TEXHUYECKUX HAyK, AOLEHT, JOLIEHT
Kadeapbl TEXHOJOTHYECKOrO0 Pa3BUTUS CHUCTEM
KU3HeoOecTeueHus CEJIbCKUX TEPPUTOPUI
OI'bOY BO «Poccuiickuili TOCYIapCTBEHHBIN
YHHUBEPCUTET  HAPOJHOIO  XO34iICTBA HMEHU
B.U. Bepraackoro»

Benymas opranuzamus OI'bOY BO «OpnoBckuil TOCYIapCTBEHHBIN
arpapsbiil yausepcutet umenn H. B. [Tapaxunay.

3amuta cocroutrcs 27 ¢eBpans 2025 roga B 10:00 Ha 3acegaHun
nucceptaiiuoHHoro copera 35.2.030.03 mna 0Oaze PI'BOY BO «Poccuiickuii
rocyaapcTBeHHbIl arpapHblid yHUBepcUTET — MCXA nmenn K.A. Tumupszesa», no
aapecy: 127434, r. Mockaa, yiu. [IpsaumnaukoBa, 1. 19, ten: 8 (499) 976-17-14.

FOpunnueckuii aapec A OTIPAaBKU MOYTOBOW KOPPECHOHACHIIUU (OT3HIBOB):
127434, r. Mocksa, yi. Tumupssesckas, 1. 49.

C nuccepranueit MOXXHO O3HAKOMHUThCS B LleHTpanbHON Hay4yHOU OMOIMOTEKE
nmenn H.M. JKenesnoBa ®I'bBOY BO «Pocculicknii rocygapCTBEHHBIA arpapHbId
yauBepcureT — MCXA wumenun K.A. TumupsazeBa» u Ha cailite YHUBEpPCUTETA
www.timacad.ru.

ABTOpedepart pa3zociaH «__ » 20 1.

YueHbll ceKpeTaphb
QUACCEPTALMOHHOIO COBETA H.H. ITynses
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OBILIASA XAPAKTEPUCTUKA PABOTHBI

AKTYaJIbHOCTb Te€MbI HCCJICIOBAHMS.

CornacHO HalUMOHAJIBHOMY JOKJIAMy O XOJI€ W pe3yibTarax peaau3alud B
2023 rony I'ocymapcTBEHHOW NPOTpaMMBl pa3BUTHSA CEIbCKOTO XO34MCTBA U
pEryJIMPOBaHUSI  PBIHKOB  CEJIbCKOXO3SAMCTBEHHOM  MPOIYKIUU, CBIPbS U
MIPOIOBOJILCTBUS CEIIbXO3MPOU3BOACTBO BbIpocio Ha 10,2%. B 2023 r. BanoBoit cOop
OBOWIEH OTKPBITOTO T'PYHTA BBIPOC, HA 4,5 %, MIOAOBBIX U ATOJHBIX KYJbTYphl Ha
1,5 %. IloaToMy BONPOCHI MOBBIMIEHUS MPOU3BOAUTEIIBHOCTA TPYJa U CHUKECHUS
noBpexaeHuii npoaykuuu AIIK Ha TpancnopTe mpuoOpeTaroT Bce 0oibliiee 3HaUeHUE.

Onnoit 3 HanboJiee CyIIECTBEHHBIX U CJIOXKHBIX 3374 MPU TPAHCIIOPTUPOBKE
CEIIbCKOXO3SIMCTBEHHOW MPOIYKIUH SIBJIIETCA COXPAHEHUE €€ KAYE€CTBA U CHUKCHUE
MOTEPh, B KOTOPOM Becomas poOJib OTBOJUTCS aBTOMOOWJIBHOMY TPAHCIOPTY, Kak
BaKHeleMy 3BeHy B cucteme (yHkuuonupoBanusi AIIK Poccuun. TpancnopTHas
crparerusa Poccuiickoin ®eneparuu 10 2030 roma ¢ OmporHo3oM Ha MNEPUO 0
2035 roma yrBepxaeHa pacniopsbkenueM IIpaBurensctBa Poccniickoit @enepanuu ot
27 nos0pst 2021 r. Ne 3363-p. HoBasi cTpaTerusi HaieineHa yCTpaHUTh HEJOCTaTKU
TPAHCIIOPTHON CETH, CBs3aTh BCE pPEruoHbl Poccun CTaOMIBbHBIMHU, HAAEKHBIMU
TPAHCIIOPTHBIMU MYTAMH, OpPraHU30BaTh 3PGEKTUBHYI0 U OBICTPYIO MEPEBO3KY
IPY30B.

Cerogust nns mpennpusituii AIIK ¢ OonbliiM  mapkoM  TpaHCIOPTHO-
TEXHOJIOTUYECKMX MAIlIMH CYHIECTBYIOIIME METOJbl IUIAHUPOBAHUS MEPEBO3OK
HYKJAI0TCSI B HOBBIX pellleHUsIX. Takue COBPEMEHHBIE MOJXOJbl, KaK THOPUIHBIC
METOJbl pealn3alluy TPAHCHOPTHBIX 3a7ad, OOECIEUYeHHE BBICOKOKAYECTBEHHOM
MH(QOPMAIIMOHHON MOJAEPKKU, METOJbl M MOJEIH CETeBOr0 IUIAaHHUPOBAHUS Ha
MPAKTUKE OKA3bIBAIOTCS MAIOTIPUMEHUMBIMH.

OpraHuszanusi  TPAaHCIOPTHUPOBKH  CEJIILCKOXO3SIMCTBEHHOM  MPOAYKLHUH
CONPsDKEHA C PSAIOM OCOOCHHOCTEHW CBS3aHHBIX C M3MEHEHHEM CBOUX CBOWCTB U
KaueCcTB IMOJ] JEUCTBUSIMU TOTOAHBIX YCIOBUM M KOJeOaHU BO BpeMs
TPaHCIOPTUPOBKU. B peanpHBIX yCIOBUSIX IKCIUTyaTallMH NTapKa MAIIUH BEPOSITHOCTh
MOSIBJICHUSI HEUCIPABHOCTH JETANICH, y3JIOB U arperaToB HE PErIAMEHTHUPOBAHA U
MPOUCXOJUT B PE3yJIbTATE BHE3AMHBIX OTKA30B.

B cBs3u ¢ 3THM, pelieHue BOMPOCOB, HAMPABICHHBIX Ha (HOPMUPOBAHUE
CUCTEMBI TPAaHCHOPTHO-TEXHOJOTHYeCKoro B3aumoaeuncTBus B AlIK, sBisercs
AKTyaJIbHOM TEMOU HayYHOT'O UCCIIECIOBAHUA.

Crenenb pa3padOTaHHOCTH.

bonpmon BKJIa/1 B HCCIIEIOBAHUE IPOLIECCOB MEPEBO3KU
CEIBCKOXO3SIMICTBEHHOW MPOJYKIIMHU, ONTUMU3AIUKU (OPMUPOBAHUS TTApKa MAIIUH U
ux HagexxHoctu BHecin yuyeHble: O.H. Jdunmanunze, A.C. [Jopoxos, M.H. Epoxum,
A.YO. Wzwmaiinos, B.A. Eprpados, A.A. 3anrues, A.I'. Jlesmmn, JI.b. Mupotus,
B.1. Paccoxa, A.H. Cxopoxonos, H.C. Cepproruna, E.®. Ilynsra, U.A. IOxu=s,
C.A. T'onoBun, B.A. Kutkos, B.1. Ky3nenos, A.C. CmeTtHeB, A.JI. CeBOCThSIHOB,
A.A. ParomikuHa u npyrue.
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B ux paborax paccMOTpEeHBI KJIFOUEBbIE TOAXObl OPTaHU3AINHN TPAHCTIOPTHOTO
obcnyxuBanust npeanpustuit  AIIK mnpu mnepeBo3ke  CeIbCKOXO3SIMICTBEHHOM
MPOAYKIIUH.

Heabo mucciieoBaHUA SIBIISIETCS. YCTAHOBIICHHE BIMSHUSL TOKa3aTeseu
0€30TKa3HOCTU U PEMOHTONPUTOJHOCTU TPAHCHOPTHHIX MAIIUH Ha 3P(EKTUBHOCTH
MpoIlecca MePeBO3KU CEIbCKOX03IUCTBEHHON MPOAYKIIUU.

3amaum uccjie[0BaHNS.

Jns goctrkeHus uenu pabotsl cPOpMUPOBAHBI CIAEAYIONINE 3a0aUH:

1. [IpoBectu aHaIu3 CUCTEMBl  TPAHCHOPTHOTO oOecrieueHus
CEIBCKOXO03SIICTBEHHOTO MIPOU3BOJICTBA u ONpPENENUTh TPAHCIIOPTHO-
TEXHOJIOTUYECKUE TOKa3aTelIu TMpolecca IMEepPeBO3KH  CEINbCKOXO35UCTBEHHOM
MPOAYKIMH, BIUAIONIUE HA KAUECTBO U CTOMMOCT.

2. UccnenoBarh CyliecTBYIOIIME METOJIbBI W MOJIEIM OpraHu3aluu
MepeBO30K U 000CHOBATH HEOOXOIUMOCTh COBEPIIEHCTBOBAHUS IPOIlecca MePEBO3KU
C YUETOM CHeUu(PUKH TPAHCHOPTUPYEMON MPOIYKIIMHU U MOKa3aTesie HaleKHOCTH
TPaHCTIOPTHBIX MAIITHH.

3. Onwucatp JIOTUYECKYIO CTPYKTYpPY rporecca IIEPEBO3KHU
CEIbCKOXO3SIICTBEHHOM  MPOAYKIIMU, C Y4YeTOM TIOKazaTeledl  HaJleKHOCTU
TPaHCTIOPTHBIX MAIITHH.

4. BriOpaTh cpeay u cpeactBa MOJACIHMPOBAaHUS, pa3paboTath padouyro
BEPCHUIO0 U OCYIIECTBUTH €€ HACTPOUKY C MOCJIEAYIOIIeH OILIEHKOW aJleKBaTHOCTU U
TOYHOCTH.

5. [IpoBectu cOop u 00pabOTKYy cCTaTUCTHUECKOW  HMHMOpMaLUU
TPAHCIIOPTHBIX MAIIUH MPU MEPEBO3KE CENbCKOXO3SUCTBEHHON MPOAYKIMU, B TOM
qucie moKaszaTesael 0€30TKa3HOCTH U PEMOHTONPUTOAHOCTH TPAHCTIOPTHBIX MAIIWH B
YCJIOBUSX PealbHOM IKCILTyaTalUH.

6. Pazpabortats u anpobupoBaTh METOAUKY MO OMIPEACIICHUIO ONTUMATbHBIX
napaMeTpoB TMpoIecca MEPEBO3KU CEIbCKOXO3SIMCTBEHHON NPOIYKIMU C y4ETOM
nokaszaresnei 0€30TKa3HOCTH U PEMOHTOINPUTOAHOCTH TPAHCHOPTHBIX MAIIUH.

7. OuLeHUTh SKOHOMHYECKYIO A()PEKTUBHOCTh BHEIPEHUSI PE3YyJIbTAaTOB
HAay4YHOTO UCCIIEIOBAHMUS.

O0bexTOM HCCIIe0BAHUS SIBJISIFOTCS TPAHCTIOPTHEIE MAaITHBI,
OCYILECTBIISIIOIINE MPOIECC MEPEBO3KH CEIIbCKOX03IMCTBEHHON MPOTYKIIUU.

IIpeameToM mccieIOBaHUSL  SIBIIAIOTCA MOKa3aTeld OE€30TKa3HOCTU U
PEMOHTONPUTOTHOCTA TPAHCTIOPTHBIX MAaIIUH.

Hayynass HoBu3HA. 3aKi04aeTcs B pa3pabOTKe MMHUTAIMOHHON MOJENH MO
OMPENECNICHUIO ONTUMAJIbHBIX MapaMeTPOB TMEPEBO3KH  CEIbCKOXO3SIIICTBEHHOM
NPOAYKIIMM C Y4Y€TOM ToKazaTeiaed O€30TKa3HOCTH M PEMOHTONPUTOJAHOCTH
TPaHCTIOPTHBIX MAIITHH.

Teopernueckasi U NpakTHYecKasi 3HAYNMOCTH PadOTHI.

Pa3paboTanHbiii aaroput™ # MOPOTrpaMMHOE OO€CHedYeHUE ISl CHUCTEMBI
MOJICPKKA TIPUHSITHS PEIICHUH 10 YNPaBICHUIO TMPEANPUIATHEM IO3BOJSIOT
YMEHBITUTH BIUSTHIE BHE3AITHBIX OTKA30B i COKPATUTh BPEMS ITPOCTOS TPAHCITOPTHBIX
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MamH. CTaTUCTUYECKHWE JaHHbIC, TOJYYEHHBIE B XOJ€ HMHUTAHOHHOTO
MOJICIUPOBaHUs HAa OCHOBE CO3JaHHON METOJMKH, OOECIEYMBAIOT MPOBEJICHUE
KOMIUJIEKCHOTO aHajn3a TEKYIIEro COCTOSIHUSI CHUCTEMblI, MOUCK PpEUICHUS A
JOCTHKEHUS ONITUMAJIBHBIX MOKA3aTeNIeN 3a CYET CTPYKTYPHOU M MapamMeTpUUeCcKOn
KOH(UTYypalllK Ipoliecca NEPEBO3KU CETbCKOXO3SIMCTBEHHON POy KIIUH.

[IpakTHueckas LIEHHOCTh pEe3yJIbTaTOB Hay4YHBIX HCCJIEIOBAaHUM
MOATBEPAKIAAETCS BHEAPEHUEM pa3paOOTaHHBIX MPOrPAMMHBIX MOJAYJEH CHCTEMBI
«Candup» B ycIoBUSIX TpaHCTIOPTHOM KoMmaHuu « TexHomorus JIBUKEeHUs.

PesynbraThl pabotsl aktyanbHbl miisi AIIK mpu BbiOope onmTUManbHOTO
BapUAHTAa JKCIUTyaTallud HMEIOIIErocsl MapkKa MallhH, HOPOTHO3UPOBAHUU
MPOJOIKUTEILHOCTA UM CTOMMOCTH  TEpPEBO30K, padOT MO TEXHUYECKOMY
00CITy’KUBAHUIO U PEMOHTY.

MeTtom0J10THsI 1 METOAbI HCCJIEOBAHUS.

TeopeTnueckoil 1 METOIOJOTHYECKON OCHOBOW BBIMOJIHEHHBIX HCCIEI0BAHUMN
MOCITY>KWJIM TPYJbl YYEHBIX B OO0JACTHM OpraHu3aliyd MalllMHHO-HCIOJIb30BaHMUS,
pelaroime 3ajJadyd MOBBIMICHUS S(PPEKTUBHOCTU HSKCIUTyaTalldd TPAHCHIOPTHBIX
MaIllvMH, B TOM YHUCJI€ U B CEJIbCKOM X03sicTBE. [[puMEHEHBI METOANYECKHUE TTOJIXO/IbI,
OCHOBAaHHbIE Ha MPHUHIUINAX WCCIEAOBaHUA OCOOCHHOCTEM MPOU3BOJICTBEHHBIX
MPOLIECCOB, KAaK CJI0XHOM MHOTOKOMIIOHEHTHOM TEXHOJIOTUYECKOW CHUCTEMBI.
[TonoxxeHusi, BBIBOJBI U PE3YyJIbTaThl SKCIEPUMEHTOB JTUCCEPTALMOHHOW pPaOOTHI
MOJIyYEHbl C MPUMEHEHHEM CIIEAYIOINX HHCTPYMEHTOB: Teopus rpadoB, METObI
ONPENICIICHUS] PACOPECICHUN BBIXOJIHBIX XapaKTEPUCTUK, TEOPHS BEPOSATHOCTEM,
METOJbl HUMHUTAIMOHHOTO MOJeNupoBaHusi. Pa3paboTaHHble MOAECIM U METOIBI
MPOLUIU MPOBEPKY YEPE3 NPOTPAMMHYIO CUMYJISILIMIO UMHTAIHOHHBIX 9KCIEPUMEHTOB
Ha MOJEJISIX. DMIUPUYECKOU 0a30il uccinenoBanus ctaiu oduianbaeie nanabie TK
«Texnomorus [IBHKEHUA.

OcCHOBHBIE N0JI0KEHUS], BBIHOCUMbIE HA 3ALIUTY:

1. CtpykTypa HMMUTALIMOHHOW MOJENU W PE3yJbTaTbl WUMHTALHOHHOTO
MOJICJIMPOBAHUS TMPOLECCA TEPEBO3KU CEIbCKOXO3SIMCTBEHHOW MPOAYKIUU B
3aBUCHUMOCTH OT CTIeIIU(DUKY IEPEBO3ZUMON MPOAYKIIMU U MIOKa3aTesIe 6€30TKa3HOCTH
Y PEMOHTONPUTOJHOCTH TPAHCIIOPTHBIX MAIIIMH.

2. Mertonrka m0O ONPEAECNEHUIO ONTHUMAJIbHBIX MMAPAMETPOB MpoIEcca
MEPEBO3KHU CEIbCKOXO3SIMCTBEHHOM TPOIYKIINU C YUE€TOM MoKa3zaTeseil 6e30TKa3HOCTH
Y PEMOHTONPUTOJHOCTH TPAHCIIOPTHBIX MAIIIMH.

3. Pe3ynbTaThl OLIEHKH SKOHOMHYECKOM 3(DPEKTUBHOCTU HCIOJIb30BAHUS
MMHUTAHOHHOTO MOJEIMPOBAHUS B IMPOLECCE IUIAHUPOBAHUS W PACIpPEICIICHUS
TPAHCIOPTHBIX MAILIWH B YCIOBUSIX PEAbHOM OpraHU3alNH.

CreneHb 10CTOBEPHOCTH M anipodanus pe3yJbTaToOB.

HccnenoBanusi MpoOBOAWIINCH C MCIOJb30BAHUEM CTAaHAAPTHBIX METOJHMK B
COOTBETCTBHM C pa3pabOTaHHOW MPOrpaMMOMl AKCIEePHMEHTAIbHBIX HCCICIOBAHUM.
JIOCTOBEpPHOCTh PE3yIAbTATOB HUMHUTAIMOHHOTO MOJIETUPOBAHUS 00€CTIeUNBACTCS
Ka4eCTBOM HACTPOMKHU MOJIEIIH, YTO B JOCTATOYHOM MEpE NOATBEPKIAETCS B IPOLIECCE
KanOpoBku. [lonyueHHbIE SKCIIEPUMEHTAIbHBIE JaHHBIE PACHIUPSIOT U JOMOTHSIIOT
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TEXHOJIOTUM HM3YYEHHS CIIOKHBIX CTOXAaCTHUYECKUX CUCTEM W TO3BOJAKOT OLIEHUTH
3 PEeKTUBHOCTH MPOU3BOJACTBEHHBIX ITPOIIECCOB.

JluccepTalMOHHOE HMCCIIEIOBAHUE BBINOJHSJIACH B paMKax MOPOrpaMMbl
«Crynenueckuii-crapran 2022» npu nogaepxke @onna Conericrus MHHOBanusIM.

[lo pesynbraTam MPOBENECHHBIX HCCIEAOBAaHUN pa3pabOTaH MPOTPaMMHO-
amnmapaTHbIi KoMIUleKC uHGopManMoHHON cucteMbl «Candup», a Takxke psij
BCIIOMOTaTEIbHBIX MPOrPAMMHBIX MOYJIEH, YTO MOATBEPKIACTCS CBUICTEIbCTBAMU
O TOCYIApCTBEHHOM perucrpauuu mnporpamMmm mis  OBM: No2024610468
«Candup- 1.1: [IporpamMmMHO-aHATUTUYECKUIA KOMILIEKC OpraHu3anuu
B3aUMOJICUCTBUSL MEXKy MOJBUKHBIM COCTAaBOM AaBTOMOOWIIBHOTO TpaHCHOpTa H
ckianamu»; Ne2024610603 «Candup-1.0: IIporpaMMHO-BBIYUCIUTEIBHBINA KOMIUIEKC
MOJICIMPOBAHUSA  TPAHCIIOPTHO-TEXHOJIOTMYECKUX  cucTtemM»; Ne 2024665968
«Candup 1.2 I[IporpaMMHO-BBIUUCIUTENIbHBIM KOMIUIEKC 3arpy3KH TPaHCIOPTHBIX
CPEACTBY.

Anpobauust padoThbl.

OcHOBHBIE pe3yibTaThl HAay4yHOU pabOThl OOCYXITATUCh U  MOJYYWUIU
MOJIOKUTEINIBHYIO OLIEHKY B Mpo(ecCuoHanbHOM cpejie Ha CEMUHAPaX, KPYIJIbIX CTOJIAX
1 Hay4HO-TpakTuyeckux KoHpepenuusx: Digital technologies in agriculture of the
Russian Federation and the world community, Stavropol, 27-30 centsa0ps 2021 ronaa;
MexayHaponHass Hay4yHas KOH(MEpPEHIMST MOJOABIX YYEHBIX U CIEIHAINCTOB,
nocBsmenHas 135-netuto co aus poxaenus A.H. KoctakoBa, Mocka, 06—08 utons
2022 ropa.; VHHOBauuM B TPUPOIOOOYCTPOMCTBE U 3alIUTE B YPE3BBIYAMHBIX
cutyauusix, Caparos, 27-28 anpens 2022 roaa; 26-s1 MoCkOBCKasi MEXAyHapO HAs
MEKBY30BCKasi HAy4YHO-T€XHUYECKas KOH(EepeHIus CTyACHTOB, MAarucTpaHTOB,
aClIMPAHTOB M MOJIOABIX Y4YeHbIX «llogABEMHO-TPAaHCTIOPTHBIE, CTPOUTENBHBIE,
JIOPOXKHBIE, TyTEBbIE, METMOPATUBHBIE MAIIIMHBI U POOOTOTEXHUYECKHUE KOMIUIIEKCHIY,
Mocksa, 12—13 mas 2022 roaa; urenus akagemuka B.H. bonrtunckoro, MockBa, 25—
26 suBapsa 2023 ropa; I[logb€MHO-TpaHCHOPTHBIE, CTPOUTEIBHBIE, HOPOKHBIE,
MyTEBbIE, METMOPATUBHBIC MAILIUHBI U POOOTOTEXHUYECKHE KOMIUIEKCH, MOCKkBa, 26—
27 anpens 2023 ropa; TpaHCHOPTHBIE U TPAHCIOPTHO-TEXHOJIOTUYECKUE CUCTEMBI,
Tromensp, 13—14 anpensa 2023 rona; 11-as MexayHaponHass MOJIOJAEKHAass HAy4dHas
koHpepenuus, Kypck, 18—19 anpenst 2024 rona; 28-s1 MockoBckasi Mex1yHapOIHasI
MEKBY30BCKasi Hay4YHO-TEXHHYECKass KOH(MEpEHIUsI CTYACHTOB, AacClUpPAHTOB H
MOJIOABIX y4YeHbIX, MockBa, 26 amnpensa 2024 rona; Bcepoccuiickuid CTyIeHYECKUN
Hay4yHbI cemuHap «/HHOBAallMOHHBIE TEXHOJIOTUU OECHUIIOTHOTO aBHUAIIMOHHOTO U
BBICOKOABTOMATHU3MPOBAaHHbBIE TpaHcnopTHeie cpencrBa s AIIK», Mocksa, 24
centa0pss 2024; HayuHo-mpakTudeckod KoH(DepeHIuu, MocBseHHOH 90-1eTuto
[ITapoBa H.M., MockBa, 23-24 okts0ps; MexayHapoaHas HaydHash KOH(EpEHIUs
«ATPOHOMUSA - 2024» (AgriScience2024) 19-20 nosiOps 2024 r., Tak xe
MPEACTaBJIEHbI HA OTPACIIEBOU BbICTaBKe Poccuiickast arponpOMBILILIEHHAS BbICTABKA!
«3omotas oceHb—2024», r. MockBa, 8—12 oktsa6ps 2024 1. — 30710Tast Menaab «3a
pa3pabOTKy MPOTrPaMMHO-BBIYUCIUTENBHOTO KoMiuiekca Candupy.
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Iy0amkanuu pe3yjabTaTOB UCCJIeI0BAHMI.

OCHOBHBIE TIOJIOKEHUSI U  PE3yJbTAThl JUCCEPTALMOHHOTO MCCIIEIOBAHUS
M3JI0XKEHbI B 17 HayyHBIX MyOJHMKalUMsIX, U3 KOTOPBIX 4 CTaTbu OMYOJMKOBAHBHI B
n3aHuaX, pekoMeHaoBaHHBIX BAK P®, 2 crates B u3MaHUAX, BXOISIIUX B
MEKTyHapOAHbIE 0a3bl HAYYHOTO [IUTUPOBAHUS SCOpUS, TTOIYUYEHO 3 CBUIETEIHCTBA O
roCyIapCTBEHHOM perucrpanuu nmporpamm s IBM.

CtpykTypa H 00beM JUCCEPTALIUM.

Juccepranusi BKJIOYaeT B ceOsl BBEJEHUE, MSTh TJIaB, 3aKIIOUEHHE, CIHUCOK
UCIIOJIB3YEMBIX JINTEPATYPHBIX UCTOYHUKOB U3 100 HaumeHoBanusi. PaGoTa comepxut
139 cTpanull MalIMHOMMCHOTO TEKCTa, MOosiCHsIeTCs 58 pucynkamu v 10 Tabnuiamu

OCHOBHOE COAEPKXAHUE PABOTHI

Bo BBeneHMu 000OCHOBaHa aKTyalIbHOCTh TEMBI JUCCEPTAIIMOHHON paloOTHI,
c(hopMUpOBaHHI 11€Jb, 3a/1a41, OOBEKT U NPEIMET UCCIEAOBAHNUS, U3I0KEHBI HAyUHas
HOBH3HA, TEOpeTUYeCKas U MpPaKTUYecKass 3HAYUMOCTH pabOThl, OCHOBHBIC
MOJIOKEHHU S, BRIHOCUMBIE Ha 3aIlUTY.

B nmnepBoil rjaBe BBINOJHEH AaHalW3 TEKYIIETO COCTOSHUS CHCTEMBI
TPAHCIIOPTHOTO OOECIMEUYEHUsI CENbCKOXO3IMCTBEHHOIO MPOU3BOJCTBA, 0OOCHOBAHBI
1[eJIb, AKTYaJIbHOCTh MPOOJIEMBI U 334K ucciaeoBanus. [1o JTaHHBIM aHATUTHYECKOTO
0030pa ypoBEeHb MOTEPh OBOIICH M (PPYKTOB B MHUpPE Ha CTAIUU TPAHCIOPTUPOBKHU
coctaBisieT ot 3% 10 18%. B Poccun 6omnee 15-20% mio100BOIIHON MPOAYKIIUU HE
JOXOJIUT 10 TOTpeOUTeNs M3-3a HU3KOTO KadecTBa MepeBo3ku. [Ipu 3ToM HU30K
KaueCTBEHHBI YPOBEHb MCIOJIL30BAHUSI TPAHCIOPTHBIX CPEACTB MpH nepeBoske. o
50% BpeMeHH NpeObIBaHUS TPAHCHOPTHBIX CPEJCTB B MYTH COCTABISIOT MPOCTOU B
MyHKTaX TMOTPY3KHM M Pasrpy3kd, UYTO TakKKe OTPUIIATEIIbHO CKa3bIBA€TCSd Ha
COXPAHHOCTH IUJIOJIOOBOLIHON mponaykuuu. Exeronnsle yOBITKM OT HOTEPh
COCTaBIISIIOT OKOJIO 8 MIpa pyOJieid, a TpaHCHOpTHBIE U3epKKHU nocturatot 30—-40%
0T ce0eCTOUMOCTH MEPEBO3UMON CEIbCKOX03sIUCTBEHHOM npoaykuuu. Kpome 3toro,
KJIFOYEBBIM YCIIOBUEM COXPAHHOCTH MPOAYKIIUU SIBISETCS COOJIIOJEHUE PEKUMOB
nepeBo3Kku U XpaHeHus oBoiiet u ¢ppykroB cornmacHo CanlluH No 2.3.6.3668-20.
CxoponopTsiuecss OpoayKThl (KapTodenb, JIyK YECHOK, KOPHEIUIOAbI, SIOJIOKH,
IpyLId, IUTPYCOBBIE, 3€JICHb, YIIAaKOBAHHAS B KOHTEHHEPHI) C MEIbI0 MUHUMH3ALIUU
3aTparT Ha TPAHCIOPTUPOBKY 4YACTO NEPEBO3SIT B OTKPBHITHIX TIpPy30BUKaX 0e3
XOJIOAWIBHBIX CHCTEM, YTO MPUBOJUT K MEXAHUUYECKUM IOBPEKICHUSIM U TOpUE
npoaykiuu. I[lpumenenne pedpuxkepatopoB U COONIOJEHHUE CKOPOCTHOTO pPEXHMa
BOJIUTENIEM MOMOTAIOT 3alUTUTh MPOIYKIHIO OT MOPYM U MOBPEXKACHUN. YTaKoBKa
JUIsL TIEPEBO3KM OBOIIEH JOJDKHA 3alllMIaTh IJIOABI OT TPEHUS U YJapoB U
M3TOTaBIMBATLCS M3 IKOJIOTUYHOro Marepuana. OBomMd U (PPYKTHI, BBIACISIONINE
ATUJIEH, JOJDKHBI TPAHCIOPTUPOBATHCS W XPAHUTHCS pPa3lIeNlbHO C MPOIYKIIUEH,
MOJIBEP>KEHHOU BPEAHOMY BO3/ICHCTBUIO. B LEJSAX AKOHOMHUYECKOU
11e71eCO00pPa3HOCTH HECOBMECTUMYIO MPOIYKIHMIO YacTO TPAHCHOPTUPYIOT B OJHOM
pedpukeparope, pa3Meliias €€ B MPOTUBOIOIOKHBIX YACTIX Ky30Ba, yBEIUUUBASI CPOK
COBMECTHOT'O XpaHEHUS JI0 IByX CYTOK.
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[IponsBoacTBo oBoliel B Poccun B mpoMmbIlLUIEHHOM cekTtope B 2023 romy
COCTaBWJIO 7,2 MJIH TOHH, MPU 3TOM OOJIbIIasl YaCTh MPOIYKIHMH MPOU3BEJICHA B
YCIOBUSX OTKphITOro rpyHra (5,5 miuH ToHH). I[lo manmnsim Poccrarta, B Poccum
€XKEroJIH0 camble OOJbIIME O00BEMBI MPOU3BOJCTBA MPUXOMAITCS HA pEMyYaThlid JIyK
(113,0 tbIc. TOHH), kKanycTy (101,0 ThIC. TOHH), MOPKOBB (39,3 ThIC. TOHH), CTOJIOBYIO
cBeKy (22,5 Thic. TOHH). B ycClIOBUSIX OTKPBITOrO TpyHTa JHAUPYIOT MO OOBEeMam
BBIpAIEeHHON NTpoaAyKIuu orypisl (870,5 Thic. TOHH) 1 TOMATHI (724,1 ThIC. TOHH).

B xoxe amamm3a mokasaTeliel, BIUSIONIMX Ha KAadeCTBO M CEOECTOMMOCTH
MEePEBO3KU CEIbCKOXO3SIMCTBEHHON MPOAYKIUU BBISBICHO, YTO MOMHUMO YCIIOBHS
TPAHCIIOPTUPOBAHUS, & UMEHHO CE30HHOCTH, PEXKHMMOB U CPOKOB MEPEBO3KH C/X
MPOAYKIMHU, SBJISIIOTCS TOKa3aTeldu O€30TKa3HOCTU U PEMOHTOINPUTOJAHOCTH
TPAHCIIOPTHBIX MAIIUH (BEPOATHOCTh 0€30TKa3HOM pabOThl TPAHCTIOPTHON MAIWHBI,
poOer TPaHCIIOPTHOM MaIllMHBI IO 0TKa3a, BPEMsl YCTPAHEHHs OTKa3a TPaHCIOPTHOM
MAIITHBI).

Bo BTOpOil ry1aBe paccMOTPEHBI CYHIECTBYIOIIME METOJbI U MOJEIU IO
YIPaBIECHUIO MPOIECCOB MEPEBO3KHU CEIIbCKOX03IUCTBEHHON MPOIYKIIUH, OTIPEIETIEHbI
UX OCHOBHBIE OCOOCHHOCTH U MOKa3aTeld, BIUSIONINE HAa Ka4eCTBO U ce0eCTOUMOCTD
npoiecca.

B arponpombIluieHHOM KOMIUIEKCE 3HaUYUTENbHAS YaCTh IEPEBO3UMBIX TPY30B
uMeetr crnenuduueckue TpeOOBaHUS K TPAHCHOPTUPOBKE, MPEUMYIIECTBEHHO
COCTaBIISIONIMX YacTh MpoIllecca MOATOTOBKH, MPOU3BOJICTBA WJIM paClpeleTICHUs
CEIBCKOXO3SIICTBEHHOM MPOYKIINH, €€ epepadOTKU U cObITA.

Jns pazpabotku 3 PEeKTUBHON CUCTEMBI pacIpeCICHUSI PECYPCOB B arpapHOM
CEKTOpE BbIJICNICHbl (DYHKIIMOHAbHBIE MPOLECCHl U UX OTNIENbHBIEC 3TAMbl B COCTABE
CcTpykTypbl. ['paduueckas Mojelb TEXHOJOTMYECKOro IIpollecca MepPEeBO3KU
CEIBCKOXO03SIICTBEHHOM MPOyKIIMH MpeICTaBIeHA HA PUCYHKeE 1.

Texnonozuueckue onepayuu:
1. C6op nmpoxyKuuu

3. IlepemerieHue Ha CKIaj

! 4. BeIrpy3ka Ha cKiIazie

5 l 5. ®opMupoBaHHe 3asiBKY Ha IEPEBO3KY
[ I T 6. ITogroroska TC
6 7 8 [5:)] | 7. ®opmupoBanue NapTHU Tpy3a
[ [ ] | 10 8. ITpubsrrue TC

9. ITorpy3ka TC

10. Ilepememenue B PI] 1 no3arpyska
13 12 1

11. IlepememnieHne B MyHKT BBITPY3KH

12. Pasrpyska

13. BosBpamienue Ha 6a3y

Pucynok 1 — I'paduueckast MOAETb TEXHOJIOTUYECKOTO MPOLIECca MEePEBO3KH
CEbCKOXO35IMICTBEHHOM ITPOYyKLIUH

3agaul  ONTUMAJBHOTO  pacHpeiesieHUsT TEXHOJOTMYECKOro  mpoliecca
MEPEBO3KU TPY30B CEIHCKOXO3IUCTBEHHON NPOMYKIIMU MPEANOaraloT CO3/[aHHe
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CUCTEMBI OLIEHKU 3 (DEKTUBHOCTH UCTIOIB30BAHUS TPAHCIIOPTHBIX MAIIUH B 3aJaHHBIX
ycioBusix. B cBoro ouepear oHa (opMuUpyeTCs MOJ BIUSHUEM TPYMIbl (PaKTOPOB,
KOTOPBIE OMPEENSAIOT COCTaB U CTPYKTYPY aBTOMApKa, a TAKIKE CUCTEMY YIIPABIICHHUS.
JlaHHbIE XapaKTepUCTUKHU 3aBUCAT OT OOBEMa TIpy30000pOoTa U PECYpPCOB,
UCIIOJIb3yEMBIX B padoTe.

B HacTosimiee BpeMsi MHOTHE POCCUMCKUE TMPEANPUATHS, aJdanTUPYS
3apyOeXHBI  OMBIT, BHEAPSIOT B CBOK  MPOU3BOACTBEHHO-XO3SIMCTBEHHYIO
NEATENbHOCTh PA3JIUYHbIE TOAXOJbl K YIPABICHUIO MaTE€pPUATbHO-TEXHUYECKUM
obecreuenneM Ha 6a3e cuctem MRP, MRPII, ERP, DRP u np.

[lo wnameMy MHeHHIO, OJHOW u3 Haubosee dSPGEKTUBHBIX CHUCTEM,
CYIIECTBYIOIIUX B JAHHOE BPEMsl, SIBIIAIOTCA CUCTEMBI THIIA «TOYHO B CPOK» («just-in-
time», JIT-cuctema). J[laHHas cucTeMa XapaKTEepU3yeTCd TOUYHBIMH CPOKaAMHU
MEPEBO3KU U MPOU3BOJICTBEHHON MOIIMHOCTHIO TpeAnpustus. CTeneHb TOCTUKEHUS
ocHoBHOM 1enu JIT-cuctembl 3aBUCUT OT TOTO, HACKOIBKO JIOCTUTHYTHI
BCIIOMOTATENbHbBIE 1IEJIM, TAKUE KaK: UCKJIIOUEHHE COOEB M HApYIIEHUU B Mpoliecce
MPOU3BOJICTBA; THMOKOCTh U  AJalTUBHOCTh CAaMOM CHUCTEMBI; COKpaIllEHHUE
MPOU3BOJICTBEHHBIX CPOKOB W BpPEMEHHM MOATOTOBKM K TMPOIECCY; CBEACHUE K
MUHUMYMY MaTE€pHUaIbHBIX 3aM1aCOB; YCTPAaHEHUE HEOOOCHOBAHHBIX 3aTparT.

[TosToMy B paMKax MPOBENEHHOTO MCCIENOBaHUS pa3padoTKa MOAENH OyAeT
BBITTOJIHEHA M HACTPOEHA B COOTBETCTBUHU ¢ 0COOeHHOCTAMU JIT-cuctemsl.

Pabora TexHUueckoll cUCTEMBbl XapakTepuzyeTcsi €€ 3(PPEeKTUBHOCTHIO, MO
KOTOPOU MOHUMAETCSI COBOKYITHOCTh CBOMCTB, ONPEIESIONINX CIIOCOOHOCTh CUCTEMBI
YCIICIIHO BBIMIOJIHATh OMNpPEACIICHHBIE 3aJayd, B paMKaxX JHUCCEPTAIMOHHOTO
UCCIIEIOBAHUSI 3TO  BBIOOP ONTUMAaNbHBIX  [OKa3aTelied TMpU  [EePEBO3KH
CEIbCKOXO03SIICTBEHHOUN MPOTyKIIUH.

B pa3paboTtannoit Mmojenu HaxoauTcs N-oe KOJTUYeCTBO TPAHCTIOPTHBIX MAIIINH,
TOrJa OJHUM U3 KpPUTEPHUEB HAJACKHOCTH TPAHCHOPTHONW CHUCTEMBI SIBISETCS
BEPOSTHOCTH 0€30TKa3HOM pabOThl, YTO MPU OMPEICTEHHBIX YCIOBUSIX IKCILTyaTaAllUH
B 33JJaHHOM HMHTEpBaJie WIH B MpejeiaX pacCCMOTPEHHOro mpodera He MPOU30UIET HU

OJHOI0 OTKasa:

P() = "7, ()

rae N — oOmiee 4mciao MamiuH; #(f) — YHCIO OTKAa3aBIIMX MAIlUH BO BpeMs
sKcIuTyatanuu; P(f) — BepoATHOCTh 0€30TKa3HOM pabOThl MAIIUHBI.

Oynkuus p(t) 061anaeT TAKUMHU CBONCTBAMU:

0<p()<1;p(0)=1; p(x) =0, (2)

Yewm Godbliie p(f), TeM BbIIIE HAAEKHOCTh TPAHCIIOPTHBIX MAIIIUH.

[Tognep:xanue BBICOKON BEPOSITHOCTU O€30TKa3HOM padOThl TPaHCHOPTHBIX
MaIllMH 32 CYET ONTUMM3ALUU TMOoKa3aTesnel 0€30TKa3HOCTU U PEMOHTOINPUTOHOCTH
MamH ~ obOecrmieunBaeT  TpeOyemble  CPOKM M KAueCTBO  IEPEBO3KH
CEIbCKOXO03SIICTBEHHOM MPOTyKIIUH.

B Tperbeil riiaBe YCTaHOBJIEHO, YTO JUIsi MaKCHUMaiabHOU 3((EeKTUBHOCTH
yIpaBJICHUS TPAHCIIOPTHO-TEXHOJOTHUECKUM POIIECCOM MePEBO3KH
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CEIBCKOXO3SIICTBEHHOW MPOIYKIIMM HEOOXOJUMO HUHTETPUPOBATH B KOHCTPYKIIUIO
KOHTPOJIbHO-UH(OPMALIMOHHYIO CUCTEMY, a TaK:KE€ YCTAaHOBUTD JIOTUKY MOCTPOEHUS
ajropuTMa rnepeiadd u npruemMa uHpopmaluu B THIOBOM (popMare, ¢ yueToM MpaBuil
MIOCTPOCHUS APXUTEKTYPhI OJIOK-CXEM, MPEJICTABIICHHBIX HAa PUCYHKE 2.

|
i+1|

i
Ha6op faHHbIX 0
Mokaszatenw Ha6op gaHHbIX 0 rpyse PA
6e30TKagHOCTU U MapLupyTe
PEMOHTOMPUIOAHOCTH
OcHoBHOM MoAynb KpaTtkas cBogka basa paHHbIX

Jlornctnyeckme gaHHble PekomeHpauuun MAK

Pucynok 2 — Bi0K-cXeMbl TEXHOJIOTHH cOOpa U Mepeiaun NapaMeTpoB
TPaHCIOPTHBIX MAIlWH

B Xxone anamm3a mokasaTeney, BIMSIONIMX HAa KAa4yeCTBO M CEOECTOMMOCTDH
TPAHCIIOPTUPOBKHU CEIbCKOXO3UCTBEHHON MPOAYKIHUH, BBISBICHO, YTO, MOMHUMO
YCJIOBUS TPAHCIIOPTUPOBAHUSI, HEOOXOAMMO YUUTHIBATh MOKA3aTeIn 0€30TKa3HOCTH U
PEMOHTONPUTOTHOCTU TPAHCTIOPTHBIX MAaIIUH.

B cooTBeTCTBUM € KJIAaCCMYECKUMHU 3TalaMU CUCTEMHBIX UCCIEIOBAHUM MJIs
ompenesieHus 0coOeHHOCTENW (YHKIIMOHUPOBAHUS TEXHOJOTUYECKOM CHUCTEMBI
HEOOXOJIMMO ONpeAeUTh €€ CTPYKTypy. llocTaBneHHass 3ajgaya pemiaercss MOpu
MIOMOIIIM TEXHOJOTUM (PYHKIIMOHABHOTO MoJieupoBanus. [I[puMeHenue BbIOpaHHOM
TEXHOJOTUU  (YHKIIMOHAIBHOTO  MOJIETUPOBAHUSI  COCTOMT W3  HECKOJIbKUX
MoCJeA0BaTeNbHbIX  3TamoB. [lepBbIM  3TamoM  BBINOJHSETCS  OMNpENIEIICHHE
KOHTEKCTHOW HarpaMMbl, MPEJICTABISIONIEH U3 ceOsl aHANOr «UEPHOIO SIIIUKA» C
TpeMsl HampaBJIEHUSIMU JUIsl BXOJa U BBIXOJOM crpaBa (pe3yiabTaToM) pUcyHOK 3. B
TOPU3OHTAILHOM  HAMPAaBJIEHUU  OTOOPAXKAIOTCA  OOBEKThI,  OMHUCHIBAIOIIHE
MaTepualibHble TOTOKH, KOTOpbIe NPHUHATO 0000IIaTh TEPMHHOM «BXOI». B
HaIpaBJICHUU «CHU3Y-BBEPX» 3aJ1al0TC OOBEKThI, HEOOXOAUMBIE ISl TOCTUKEHUS
«pe3ylibTaTay B paMKaxX IOCTaBJICEHHOW TNepes]] CUCTEeMOM 3ajauyd MpU TOMOIIH
pecypcoB, 3aJaHHbIX Ha «Bxojae». [lo mociegHeMy HaMpaBlICHHUIO YKa3bIBAIOTCS
OOBEKThI, OKa3bIBAIOIIME YMIPABISIONICE BO3JCHCTBUE HA H3YyYaeMYKO CHCTEMY,
nepeaBasi TeM CaMbIM OCOOEHHOCTHU CTPYKTYPhI M3y4aeMOU CUCTEMbI M OTPAaHUYEHHUI,
3QJI0KEHHBIX YCIOBUSIMU (DYHKIIMOHUPOBAHHSL.
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YnpaesneHue

HopmaTtuBHble | TexHonorus BHelUHWe chakTopbl

TpeboBaHus nepeBO3KU
Bx0d P P
TVM Ky30Ba Pe3y.nbmam
BpEMSsI NepeBo3Kku
KO3 HULNEHT Ce30HHOCTN MatepwuarnbHblie 3aTpaThbl
BINaXXHOCTb U TeMnepartypa -
B npoliecce NepeBo3ku TpaHCI'IOpTHO-TeXHOJ'IOI'VI‘-IeCKVIVI [JeHexHble 3aTparbl
cpeaHwii pacxoa Tonnvea npouecc
npober Ao oTkasa BpemeHHble 3aTparthl
BpPEMS YCTpaHeHu st oTkasa

MawwmHbl | Mepconan | Boautene

MexaHu3sm

Pucynok 3 — KonTekcTHas AuarpaMma nepeBo3KU CEJIbCKOXO03SHCTBEHHON TPOAYKIIMH

Jns pemieHust 3amadyd MOBbIIIEHUS 3(P(GEKTUBHOCTH Mpoliecca MEPEeBO3KU
CEIbCKOXO3SIICTBEHHOM ~ MPOAYKIIMM  HEOOXOJMMO  MPOBOJUTH  KOHTPOJIb
(MOHUTOPUHT) BHIOPAHHBIX, 3HAUMMBIX MOKa3aTesiel MOCTOSHHO (OHJIAH) B peKUMeE
peanbHOr0 BPEMEHHM IUISl YEro Mpesiaraercs JOOCHACTUTh TPAHCIOPTHOE CPEACTBO
(aBTOMOOWMIIB) CIIEIYIOMKUM 000PYI0BaHUEM: SISl GPUKCUPOBAHUS YCIOBUN MEPEBO3KU
B KOHCTPYKIIMIO TPAHCIOPTHOTO CPEJCTBA YCTAHABJIMBAIOTCS TEPMOJATUYUKU H
JATYUKU BJIQXKHOCTH, KaMmepbl (PUKCHUPOBAHUS TMOJOXKEHHUS TIpy3a, a TaKKe
PEKOMEHAYETCsl MOAKIIOUYEHUE K CTAaHJAPTHBIM(AATYMK YPOBHS TOIUIMBA, 3arpy3KU
TPAHCIIOPTHOTO CPEJICTBA, CKOPOCTH U JIp.) 4epe3 OJIOK TeieMaTUKH, KOTOPbIid OyaeT
MoJy4aTh U 00pabaThIBaTh aHHBIC U OTHPABIIATH HHPOPMAIUIO ONEPATOPY, IPUMED
paboTHI CUCTEMBI NMPEJICTABIICH HA PUCYHKE 4.

OBNIAYHAA UHOPACTPYKTYPA CUCTEMbI

AATYUK OTKPLITUA IBEPU TEPMOJIATYMK

H

. .

HACTPOWIKA MTMIBKOW
PONEBOW MOAENN:

« Bnageneu rpysa
+ CePBUCHAA KOMNaHUA
« aucneTuep

PEMVICTPATOP -
TenemaTuyeckuin |
6nok

<

MOBW/bHOE
nepejaya AaHHbIX NPUNOXEHWE
B CTOPOHHMWE CUCTeMbI BOAUTENA

PucyHnok 4 — ApxuTtekTypa IporpaMMHO-aIapaTHOro0 KOMIUIEKCA
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Jns  omnpeneneHHWs ONTHUMalbHBIX IAPAMETPOB  MpoLecca MEPEBO3KHU
CEIBCKOXO3SIMCTBEHHOW MNPOAYKIHMM NOCTPOEHA M HCCIENOBAHA MOJENIb B CpEXe
MMUTAaUMOHHOTO MojaenupoBanus AnyLogic. [IpumeHeHne mMeToa UMUTAIMOHHOIO
MOJEIUPOBAHUS IIO3BOJIAET IIOJYYHWTh PEIICHWE IPU HW3MEHEHHH BXOJHBIX
[IapaMeTpOB, a TAaKKE IMPEIOCTABIAECT JCTAJIbHBIA AHAIN3 JIHWHAMUKH CHUCTEMBI,
YUYUTBIBAs U3MEHEHMS B ITOJACUCTEMAX U NTapaMETpax BHEIIHEW CPElbl, OTCICKUBAET
BCE JIOTMYECKHE YCIOBUS W HEIMHEMHOCTh mpoueccoB. CTpyKTypa MOAEIH
MIPE/ICTABIICHA HAa PUCYHKE 5, OHA COCTOUT U3 HECKOJIBKHUX B3aMMOYBSI3aHHBIX OJIOKOB,
KOTOPBIE ONMCHIBAIOT ITOBEICHUE TPAHCIIOPTHBIX MAIIMH MPH BHIITOJIHEHUHN IIpoLEcca
IIEPEBO3KH CEJIbCKOXO3IUCTBEHHON MTPOAYKIUH.
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Pucynok 5 —CtpykTypa UMUTallMOHHOW MOZEIN

Peanuzanus qaHHOTO perieHus OCYIIECTBIAECTCS HA OCHOBAaHUU PAallMOHAIBHOTO
YOpaBJIEHHUs] TPAHCHOPTHBIMU pecypcamMH IMpU MEPEBO3KAX CEIbCKOXO3SMCTBEHHOM
OpOAyKUMHA. B HMUTAaMOHHYIO MOJENh C NOMOLIBIO 0a3bl JTaHHBIX 3a7ar0TCs
KOOpPJIMHATHl MNPEINPHUATAN U CKJIAJ0B, MApUIPYThl IMEPEBO30OK (POPMHUPYETCS MO
peanbHBIM 3asBKaM MaplIpyTU3allUM, YCJIOBHS TPAHCIOPTUPOBAHUS, a HMEHHO
CE30HHOCTb, TEMIEPATypHBIA pEXUM 3ajarorcsd, corjacHo HopMam CanlluH
Ne 2.3.6.3668-20, oTnenbHON Ipynnou BBOAMMBIX JAaHHBIX SBJISIOTCS TEXHUYECKUE
NacrnopTa TPAHCIOPTHBIX CPEACTB (THN Ky30Ba, MapKa, YpPOBEHb 3arpys3KH,
JKCIUTyaTallMOHHbIE II0KAa3aTeNH, NpoOer A0 OTKa3a, BpeMsl YCTPAaHEHHsS OTKaza
TPAHCIIOPTHBIX MAIIIKH).

C nenbto noBeIeHUs 3QPEKTUBHOCTA OPraHU3aLUU TPAHCIIOPTHBIX MTPOLIECCOB
P MEPEBO3KAX CENbCKOXO3SIICTBEHHON NPOAYKIMU B paMKax pabOThI Mpejiaraercs
BHEJIPUTh QJITOPUTM TEKYIIEeW MOJENIH KOH(PUIrypaTopa 3arpy3Kd TPaHCHOPTHBIX
MamuH. C NOMOUIBIO0 JAHHOTO MHCTPYMEHTA MOKHO 00JIe€ TOUHO ONPEEIUTh 00bEM,
Maccy M KOJUYECTBO Ipy3a JUIsl ONTUMAJIBHOTO 3aIl0JIHEHHsI, 0OecreunBas pu 3TOM
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OTCYTCTBUE TMPEBBILICHUS] TPY30MOABEMHOCTA TPAHCIOPTHBIX MamuH. Jlanee
BBIOMpAETCs Hanbosee MOAXOMANIMNA CIOCO0 TPAHCIIOPTUPOBKUA M TIPEAOCTABIISIOTCS
ONTUMAaJbHbIE BapUaHTBl IO 3arpy3ke, wu30eras MEpPerpy3Kd U ONEpPaTUBHO
MPEJOCTaBIsAsE TOUHBIE CBEJEHUSI O COCTOSIHUM Tpy3a (BIAXHOCTh, TEMIEpaTypy B
KY30BE€) U €ro TeKYIleM MECTOMOJIOKEHUH.

B nenom, nporpaMmmupoBaHue 0J10KOB MOJEIN CBOAUTCS K MAaTEMaTHUUYECKOMY
OMHUCAHUIO PAbOYMX IHUKIOB TPAHCHOPTHBIX MAIUH C MOPUBS3KOW K CHCTEMHOMY
BpEMEHU  MOJCIMPYEMOro Tpoliecca C y4eTOM OCHOBHBIX  MapameTpoB
MPEJCTABICHHBIX HA PUCYHKE O.

Onpepenuts
copepXumoe
rpysa

MopGop
nonynpvuena
B
3aBMCHMMOCTH
or
nepeBo3nuMOoro
rpysa

CdpopmupoBats
3aABKY Ha
hopMupoBaHue
rpysa

DopMUpOBaHUA
nnaHa nepeso3ku

pubbiTne TM Ha Mpouecc
B

MocTpoeHue
maplupyTa

D : nocTaBKi

3anBka Ha
thopmMpoBaHuA
rpyaa

Pucynox 6 — Anroput™ aeicTBUs pa3paboTaHHON MOAEIH Mpolecca NEPEeBO3KU
CEbCKOXO35IICTBEHHOM ITPOYyKIINH

OYHKIMOHAIBHOE OMUCAHHME areHTa MalllMHAa ONMHUCHIBAETCS MaTEeMaTUYeCKH U B
00111eM BUJIE BBITJISIAUT CJIEIYIOINM 00pa3oMm:
Ayvamuna = fi (TL- » Eeesr toricr Keess Tis Nigyss Nepyss troy Qi) » (3)
riae, T; — BpeMsi BBIIIOJHEHUS IEPEBO3KU, U; tge; — BPEMS O€30TKa3HOU pabOThI
TPAHCIIOPTHOTO CPEACTBA BO BpeMsI IEPEBO3KHU, U; Lyp — BPEMS YCTPAHEHHMS OTKAa3a B
peiice, 4; K.o; — KO3DPUIMEHT CE30HHOCTH; 7; — TEMIIEPATyPHBIM pEXKUM BHYTPHU
Ky30Ba, °C; Ny, — TN Ky30Ba; Nypy; — THI TPy3a; t;, — BPEMsSI Ha TEXHHYECKOE
oOcnykuBaHue, 4; Q; — cpennuii pacxoj Tomiusa, Ha 100 kM, 1.
Jns  uX  HaxoXJAEHUST B YCIOBHUSIX  paccMaTpUBAaeMOro  TPaHCIOPTHO-
TEXHOJIOTUYECKOT0 MPoIlecca CTOUT BOCIOJIb30BATHCS CAEAYIONIEH (hOpMYIIOii:
Nyon = Nic ¥ (Npe — 1) 4)
rie Ny — KOJIMYECTBO BO3MOXKHBIX YHUKAJIbHBIX COYETaHUM, €].;
N.. — KOTMYECTBO TPAHCIIOPTHBIX MAIIUH, €].
Jlnst 3TOro paccyuThIBAE€TCSl BpeMsl MOJIEMPOBAHMS BCEX KOMOWHAIUUA U
OMpeEeNAI0TCa HEOOX0AUMBIE 3aTPaThl BpEMEHU Ha pealin3aluio pacuera:

Tmod = NKOM * ((tpr * nprog) * tobm + tstart) (5)
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rie Typoq — BPEMsI HA MOJETUPOBAHUE, C;(Ly, * Nypor)— BPEMs MOJIEITUPOBAHUSE
SKCIEPUMEHTA, C; Npypog— KOIMYECTBO NPOrOHOB IKCIEPUMEHTA, €]1.; topm — OOIIEE
BpeMsl Ha 3arpy3Ky JaHHBIX B MOJENb, C; tgtqr — MOTEPU BPEMEHH HAa MOBTOPHBIM
3amycK, C.

B cBSI3M ¢ 3TUM MPUHATO PEUIEHHE O BBHIMOJHEHUU CEPUH MPOTOHOB OJIHOTO
AKCIEPUMEHTA C IEJbI0 JOCTHXKEHUS ONTHUMAJIbHBIX JJIsl MCCJIEOBaHUS 3HAYCHUI
nmapamMeTpoB MeTogoM Monte-Kapiio.

B yerBepToOil rJIaBe  YCTAHOBIIEHbl OCHOBHBIE  METOJIUYECKUE U
OpraHU3alMOHHBIE TOJOXKEHUSI MO cOOpy M 00paOOTKE CTATUCTUYECKUX JTaHHBIX,
MOJYYEHHBIX BO BpEMsl JKCIUTyaTallMd TPAHCIOPTHBIX MAIllMH TpPU MEPEBO3KE
CEIbCKOXO3SIICTBEHHOM  mpoaykuuu. Pa3zpabotana mporpaMma ¥ METOAMKA
BBITIOJTHEHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI.

B peanbHBIX yCIOBUAX DKCIUTyaTallMM BBIXOJ U3 CTPOSI TPAHCIIOPTHBIX MAIIUH
MIPOUCXOJIUT, KaK IPABUJIO B pe3yJibTaTe BOZHUKHOBEHUS BHE3AMHBIX 0TKa30B. OTHUM
13 KIIIOUEBBIX MOKa3aTeNIel HaJIeXKHOCTH pabOThl MAIIUH ABJISIOTCS, 0€30TKA3HOCTD U
PEMOHTOINPUTOIHOCTh, KOTOPhIE B CBOK OYE€pedb OLIEHUBAIOTCA BPEMEHEM
0e30TKa3HOM pabOThl U TPYAOEMKOCTBbIO YCTpPaHEHUs OTKa3a, OHU OTpaxkaroT
3 PeKTUBHOCTH pabOThl MAIIMH B TEUEHHUE OMpPEACIICHHOro nepuoaa. B pesynbrare
IPOBOJMMBIX ~ HUCCJENOBAaHMM, 1o HaOmoneHne Haxomwiuch 306 rpy30BbIX
aBTOMOOMJICH TPaHCIOPTHOM KomIaHuu «TexHomorus NBWKEHUsS», U3 HUX 118 en.
KAMAZ (5490, 4389 F1, M 1840, M 1945, T 2640), 64 en. SCANIA (G400, R400,
R440), 121 en. MERSEDES-BENZ ACROSS (1836, 1841LS, 1844LS, 1845LS,
1846LS, 1848LS, 1853LS, 1840L). Cpenuuii mpobOer MaliuH 3a UCCIEAYEMbI TEPUO
coctaBua okoyso 700 TBIC. KM Ha KaXIblii aBTOMOOWIb. s OLICHKH BIUSHHS
nokaszareneid 0e30TKa3HOCTH U PEMOHTONPUTOJHOCTH Ha 3(PPEKTUBHOCTH PaOOTHI
napkKa MalllMHbl CcOOpaHbl W CHCTEMATHU3UPOBAHbI CTATUCTHUYECKUE JAaHHBIE O
pacrpeielIeHur 0TKa30B 10 y3j1aM U npobery (pucyHok 7 u §).

40,0 %

36,7 %

30,0 %
26,9 %

24,1 %

20,0 %

172 % 17,7 %

22,5 %
133 %

18,6 %
13,3 % 13,9 % 13,3 %
11,7 %
‘ 030003 %
8,1% L 8,9 %
49 % 52%
12%
||

JBC Tpancmucens Pyaesoe ynpasiienne Xo10Basi 4acTh M II0BECKa DJIeKTpHKa Topmo3Has cucreMa Jpyroe

Bl Mersedes M Scania Kamaz

10,0 %

0,0 %

Pucynok 7— CpaBHUTENbHAS THCTOTPaMMa PacpeesIeHUs] OTKa30B 110 y3J1aM
TPaHCIIOPTHBIX MAIINH
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Pucynox 8— PacnipeneneHne 0Tka30B TPaHCIOPTHBIX MAIIMH B 3aBUCUMOCTH OT Ipodera

PesynpTaThl mccnenoBaHUS TMPEICTABICHHBIX Ha pUCYHKe 7,8  MOKazamu
CJIEYIONTYI0 3aBUCUMOCTh, YTO THUKOBOE KOJMYECTBA OTKA30B Yy PACCMOTPEHHBIX
MallluH npuxoautcs Ha npooder 460—600 Thic. KM., IPU 3TOM HaubOJIee YaCTHIMU
orkazamu MamuH: y SCANIA sBngioTcs HeucnpaBHOCTH B asuratene (36,4%),
anexktpoobopynoBanus (21,8%), tpancmuccuu (8,6%); y KAMAZ TtopMo3HOIi
cucrtembl (18,6%), »snekrpoobopynoBanus (13,3%), tpancmuccuu (13,2%,); y
MERSEDES xonoBoit uactu (17,2%), anextpoobopynoBanuu (17,7%) u TopmMo3HO#
cuctembl (13,9%). OneHka OTKa30B M UX TPYJIOEMKOCTH YCTpPaHEHHUS IO3BOJISET
OTIpENICINTh HaMEHEEe HAJCKHBIC y3JIbl W arperaThl MallliH, TPeOyomme 0codoro
BHUMAaHWS TIPH MTOATOTOBKH TPAHCTIOPTHOTO CPENICTBA K BBIITYCKY B pEHiC.

Nudopmarus o mapke MamvdH W JaHHBIC, TIOJYYCHHBIE OT JOTOIHUTEIHHOTO
0o00OpyIOBaHUS, YCTAHOBICHHOTO HaMHM Ha TPAHCHOPTHBIX MAIIWHAX, TO3BOJIHIN
cobpath uHpOPMAIKMIO, HEOOXOAUMYIO I OMUCAaHMs TIpoliecca, M pa3padoTarth
QITOPUTM ONTHUMU3AINH TOKa3aTellel, BIUIIONMX Ha CEOECTOMMOCTh M KadeCTBO
IIEPEBO3KH CEJIbCKOXO03MCTBEHHON ITPOLYKIUU.

OpraHuzarusi Ccepuy KOMIBIOTEPHBIX OJKCIEPUMEHTOB 3aKIIOYaeTCs B
pa3paboTKe IUIaH-MATPHIIBI, KOTOpas COMASPKHT HWH(OOPMAIUI0O TI0 OCHOBHBIM
MOKAa3aTelsIM, UCIIOIh3YEMBIM B MPOIIECCE MOJIETMPOBaHUs. B X0ae UTeparmoHHOTO
mporecca MOJAETUPOBaHUS (OPMHUPYIOTCS PA3IHYHBIE BapHAHTHl PEIICHUH, a
MaTEeMaTU4YECKOe OKHUIaHNE OTPEICIISET CpeIHee 3HAUCHNUE ITOW 00JIaCTH.

J1J1s1 TOBBITIICHUSI JOCTOBEPHOCTH PE3YJIbTATOB, CHUIMAEMBIX C MOJICITH, HA BXOJIE
3a/IaI0TCA TOJIyYEHHbIE B Mpoliecce HaOMI0JIeHUs U 00paOOTaHHbIE CTaHAAPTHOM
METOJMKON CTaTUCTUYECKUE JAaHHBIC, MPEACTaBICHHBIC B Ta0HIIe 1.
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Tabnuna 1 — Pe3ynbraTsl 00pabOTKH CTATUCTUYECKUX TAHHBIX

Cpennee
Konnuectso . . | 3aTpatsl Ha
YHUCII0 Cpennuii | Cpennuit
Mapka KonmuectBo | peMOHTHO- PEMOHTHO-
. OTKa30B Ha| mpoder pober
TPAHCIIOPTHOU|TPAHCTIOPTHBIX| TEXHUIECKUX TEXHUYECKHE
. . OJIHYy MAIIIHUHBI, | MAIIIUHBI 10 . .
MAIIIUHBI MaIluH BO3IECHCTBHI, BO3IEUCTBHH,
MaIlvHY, KM OTKa3a, KM .
qell. 4 pyOneit/ron
ell.
KAMAZ 118 9591,71 16,1 558292 121429,84 | 74461057,71
Mercedes 121 16732,1 27,7 1138100 | 160657,02 | 90738441
Scania 64 5297,38 13,8 1214448.8 | 203661,53 |53262193,43

Y CTaHOBIIEHO, YTO B MPOLIECCE NEPEBO3KU CENBCKOXO03AMCTBEHHON MPOAYKIINHU
HEOOXOJIMMO YUYUTHIBATH €€ CHEUU(PUKY, CE30HHOCTh U THUM Ky30Ba, MOKa3aTeJH
0€30TKa3HOCTU U PEMOHTOIPUTOJAHOCTH TPAHCIOPTHBIX MAIIMH, B CBS3U C ATUM B
MpOLECCE TOMCKA ONTHUMAJIbHOTO PENICHHUS CIEAYET YUYUTHIBATH MAKCHMAJbHO
JOMYCTUMOE BpeMs MEePEeBO3KHU MPOIYKIUH (pucyHoK 10).
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Pucynox 10 — CBoaHbIi rpaduk pe3yabTaToB IMUTAIIMOHHOTO MOACITUPOBAHUS C YIETOM
BBOJIMMBIX OIPAHUYECHU ITPOLECCA TIEPEBO3KH CEIBCKOXO03AMCTBEHHOM NMPOAYKIUU

BaxxHo oTMeTuTh, YTO TpaHULA, YCTAHABJIMBAKIOIIAS  MAaKCUMAJIbHO
pa3peUIEHHBIN CPOK NEPEBO3KU MPOAYKIUH, MOKET BAPbUPOBATHCS B 3aBUCUMOCTH OT
CE30HHOCTH, TUIIA MPOIYKLIUU 151 roKazareyeun 0€30TKa3HOCTH 51
PEMOHTOIPUTOJHOCTH, TOMHUMO SKOHOMHUYECKOT'0 KPUTEPHS, 11eJIeCO00Pa3HO OLIEHUTD
BO3MOHOCTb MOJIEJIIM  KOPPEKTUPOBATH  MPOJOJDKUTEIBHOCTh  Mapuipyra B
3aBUCUMOCTH  OT  BBOJMMBIX OrpaHUYEeHUU. Pe3yimbTaTbl HUMHUTALIMOHHOTO
MOJICIMPOBAHUSA  MPOLIECCa  TMEPEBO3KH  CEIbCKOXO3AMCTBEHHOM  MPOIYKIUU
TpaHCTIOPTHOM Kommanuen « TexHomorus [BuxeHus», mpeacTaBieHbl B TaOIUIE 2.
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Tabnuna 2 — Pe3ynpTaThl UMUTAIIHOHHOTO MOACIUPOBAHUS MTPOIIECCa MEPEBO3KH

CEJBbCKOXO035IICTBEHHON ITPONYKIIMK TPAHCIIOPTHON KoMITaHuen « Texnosorus JIBHokeHus»

[IponomxurensHOCTh, | CpeaHsisi IPOIOKUTETLHOCTh 3aTpathl Ha TOIIMBO B
KM BBITIOJIHEHUS TIEPEBO3KH, U MpoILecce MePEeBO3KH, PYO.
Jo ITocne Ho TTocne
120 4,71 3,00 207733 P 1 877,00 P
551 6,06 4,20 9 004,33 P 8071,17P
1115 15,15 12,15 17371,83 P 1521733 P
1573 20,54 18,60 25518,17P 23 757,67 P
2234 26,60 23,40 35203,17P 33291,33P
3072 41,92 36,75 61 691,83 P 55 545,83 P
5081 62,28 57,15 83401,33 P 74 722,00 P

B nsToii riiaBse mpcaACTaBJICH pacu€Ta SJKOHOMHUYCCKUX MokazaTesiei IICPCBO3KHU

CEIBCKOXO03SIMCTBEHHOU MPOYKIINH.
[IpoBeneHHbBIE pacyeThl MO pa3pabOTaHHOW METOAMKE, MOKa3adu TeHIECHLHIO K

CHIDKCHUIO JKCIUTyaTalMOHHBIX 3aTpaT B 3aBUCMMOCTH OT BBINOJHEHUS IUIaHA
nepeBo3ku. Ha  pucynke 11  npuBeaeHbl  pe3ylnbTaThl  MOAEIUPOBAHUS
TEXHOJIOTUYECKOTO TMPOIECCA NEPEBO3KU CEIIBCKOXO3SMCTBEHHON MPOAYKIUU C
WCMOJIb30BAaHUEM Pa3IMYHBIX BapHaHTOB (MOJejel) MaIlluH, HamnpaBlIeHUN U

MPOTSIKEHHOCTHU TIEPEBO3KH.

MpOoA0MXKNTENBHOCTb MapLLIPYTa,kM

1139,67

Scania G-series 1175,95

e .
Actros 653,95
134,19

KAMAZ 169,12

1000 1500

0 500
m Mocne MogennpoBaHma m [1o MoaennpoBaHua

3aTpatbl Ha TONNBO,PYyd

e 19828,93
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10595,02
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2180
kamAz R0
0 5000 10000 15000 20000 25000
m Mocne MogenupoBaHvs  m [1o MOAENMpoBaHUA
CromnmocTb MapLupyTa,py6
in (3 _cari 55115,25
Scania G-series 60860,55
34437,69
Mercedes-Benz Actros 37752.52
B 6821,33
KAMAZ  ’8556,93
0 20000 40000 60000 80000

M Nocne MogenupoBaHua W [1o MoZenupoBaHua

Pucynok 11 — CpaBHeHHe (haKTHUECKUX U TOJTYYESHHBIX TaHHBIX MTpoIecca
IIEPEBO3KU CEJIbCKOXO35IMCTBEHHON IPOLYKIIUU
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C nmoMomipio pa3pabOTaHHONW MOJENH MPOUCXOJAUT KOPPEKTUPOBKA MApIIpyTa,
noAOOp TPAHCIOPTHBIX MAIIMH C Y4YE€TOM CHEU(UKA TMEepeBO3UMOro Tpy3a H
nokaszaresnei 6€30TKa3HOCTH U PEMOHTONPUTOHOCTH TPAHCTIOPTHON MAIIIUHBI.

CpaBHeHUE pe3yJbTaTOB MOJCIUPOBAHUS C JAHHBIMU, TIOJYYEHHBIMU B
MIPOIIECCE IKCILTyaTalliu, MOKA3bIBAIOT CIEAYIONIYIO TEHICHIINIO, 8 UMEHHO CHUYKEHUE
nponoskuTenbHoCcTH MapupyTa: ¢ 1 175 no 1 139 km, ¢ 653 no 630 xkm, ¢ 169 oo 134
KM B 3aBUCHMOCTH OT MaplipyTa MepeBO3KU JaHHbIA 3((PEKT coCcTaBUIl B CpeHEM
20—-60 k™ .

3a cueT CO3laHUs ONTHUMAJILHOIO MapuIpyTa MEPEeBO3KHM B 3aBUCUMOCTU OT
o0beMa NEepPeBO3UMOIN MPOAYKIIMU C HAWUMEHBIIUM KOJIUYECTBOM HCHOIb3yEeMbIX
MallliH 00bEeM MEePEeBO3UMOro rpysa yseauuuiics ¢ 16 go 17,55 toun, ¢ 16,7 no 17,8
TOHH, ¢ 16,9 10 18,1 TOHH.

3aTtpatsl Ha TOIIMBO cHU3WIKUCH ¢ 21 337,00 py6neit o 19 828,00 pybueit, ¢
11 610,00 mo 10 595, 00 py6neit u 2 180,00 mo 2 621,00 pyOneit COOTBETCTBEHHO 3a
CYET, BBOJMMBIX OTPAHMUYECHHH (B paccMaTpuBacMOM IPUMEPE SIBISIOTCS CPOK U
PEXKUMBI MEPEBO3KHU CEIHLCKOXO3SIMCTBEHHON MPOAYKIUHU), & TAKKE JUHAMUYECKOMY
MepecTpoeHuto MapiipyTta. Eciu nepecTpoeHne wapiipyTa HE MOXKET ObITh
peaau30BaHO MMEKIIMMUCS MalluHAMH, TO JT00ABISETCS «HOBAas» W BBIMOJIHACTCS
MPOBEPKA IPYTUX COUETAHUM, COOTBETCTBEHHO PUCYHKY 12.
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Pucynok 12 — Pe3ynbraTel MOAE€IMpPOBaHUS IIpoLecca
IIEPEBO3KU CEJIbCKOXO35IMCTBEHHON IPOLYKLIIUU
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[Io pesynbTaTam pacdyeToB O pa3pabOTaHHOM METOJUKE CpEIHEE YHCIIO
BHE3aIHbIX OTKa30B Ha oAuH aBToMoOuIbL Mapku KAMAZ, MERCEDES, SCANIA
camsmics ¢ 16,1 no 14,8; ¢ 27,7 no 25,7; ¢ 13,8 no 12,8 cOOTBETCTBEHHO, @ MPOOET 10
orkasa yBenuuwics ¢ 121 419 km no 129 929 km; ¢ 160 657 xkm go 171 903 xm; ¢
203 661 xkm 10 217 903 KM COOTBETCTBEHHO.

[Tpu 3TOM BBIPOC U CpeHUNA TPOOEr TPAaHCHOPTHBIX MalIUH 10 597 ThIC. KM,
1 217 ThIC. KM, 1 299 TBIC. KM COOTBETCTBEHHO.

CebecTouMOCTh MEPEBO3KH CENBCKOXO3SIICTBEHHOM TPOIYKIINU CHU3UIACH ¢ 60
860 pyoueit o 55 115 py6uneit, ¢ 37 752 pybneit no 34 752 pybuneit, ¢ 8 517 pyOnei
1o 6 821 pyOseii B 3aBUCUMOCTH OT MapKU TPAHCIIOPTHBIX MAIIMHBI.

CpefnHee 4YnCo 0TKa30B Ha OAHY MaLUMHY, ef. CpenHui npober Ao otkasa, kKM

30 250000
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1000000
800000
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400000
200000
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m/lo mlocne

B)
Pucynok 13 — Iloka3zaTenu 6€30TKa3HOCTH TPAHCIIOPTHBIX MAIIMH MIPH MTEPEBO3KE
CEJIbCKOXO35MCTBEHHOM MPOAYKIIMHU TPAHCIIOPTHOU KoMITaHuen « Texnonorus JIBrxeHus»

a) CpeIHee YKCIIO OTKA30B Ha OJIHY MAalTUHY 0) CpeIHUi IpoOer 10 0TKa3a
B) cpeHuil mpoder
Hcnonb3zoBanue pa3pabOTaHHONW METOJUKE Ha NpUMepe (PYyHKIHOHUPOBAHUS
TpaHCIOPTHOM KoMIaHuU « TexHonorus /IBuxkeHns» nokazanu CHUKEHHE BPEMEHH Ha

yCTpaHEHHE O0TKa30B Ha 7 % U yMEHbIIIEHUE 3aTPaT, CBSI3aHHBIX C UX YCTPAHEHHEM Ha
5 %, noJiyyasi B 11€JIOM 3KOHOMUIO cpeacTB B pazmepe 10 299 Teic. pyoieit. A Takxke



20

pa3paboTaHHAss METOJIUKA IO OMPEICICHUIO0 ONTHMAIBHBIX MapaMeTPOB MEPEBO3KH
CETBCKOXO3SICTBEHHOM MPOTYKIIUH C yI€TOM TEXHUIECKOTO COCTOSIHUS (TTOKa3aTenen
0€30TKa3HOCTH ¥ PEMOHTOINPHUTOIHOCTH) ampoOMpOBaHA B TPOHW3BOJICTBEHHBIX
yenoBusix npennpustus OO0 «KomTpanc Tpeitn», oOcyxaeHa u onodOpeHa Ha ee
TEXHUYECKOM COBETE W MPHUHSATA K JaTbHEHIIIEMY UCIIOTh30BaHUIO.

SAKIIOYEHHUE

1. AHann3 BOmpoca TPaHCIIOPTUPOBKH CEIIbCKOXO03IUCTBEHHON MPOIYyKIINU
MOKa3aj, 4TO B MHPE YPOBEHb MOTEPh CEIbCKOXO3SUCTBEHHON NPOIYKIIMHU MPU
nepeBo3ke coctabisieT oT 3 % 1o 18 %. B Poccum 15-20% nponykuuu AIIK He
JOXOMUT A0 TMOTpeOuTeNss u3-3a HU3KOTO KadecTBa TmepeBo3ku. W3  Bcero
MHOTroo0Opa3us (hakTOpOB MpU MEPEBO3KE HAMU OIpPEJEICHb OCHOBHBIE MOKAa3aTeNH,
BIIUSIONIME HA KAd4eCTBO M CEO0ECTOMMOCTh TNEPEBO3KU CEIbCKOXO3SIIICTBEHHOM
MPOAYKIMIO, & HUMEHHO TEXHOJIOTHYECKHe (TUN Ky30Ba, BpeMsl TIEpPEeBO3KH,
KOd(pULIMEHT CE30HHOCTH, BIAXHOCTh, TEMIEpaTypa), a TakXKe M[OoKa3aTeslu
0€30TKa3HOCTU U PEMOHTOINPUTOJAHOCTH TPAHCHOPTHBIX MAIIUH (BEPOATHOCTH
0e30TKa3HOM PabOThl TPAHCIOPTHOM MAIlIUHBI, MPOOET TPAHCIIOPTHON MAIUHBI 10
OTKa3a, BpeMs YCTPaHEHHUsI OTKa3a TPAHCTIOPTHOW MAIIIUHBI).

2. YcraHOBIIEHO, 4YTO HauOojiee YJAYHBIM PEIICHHEM MO0 O00ECHEUYEHUIO
3 PeKTUBHON MEPEBO3KU CEIHCKOXO3IMCTBEHHBIX MPOAYKIIMU U3 CYIIECTBYIOIIHNX B
JAHHOE BpeMsl, SIBJISIOTCSI CHUCTEMbl THUIIA «TOYHO B CPOK» («just-in-timey, JIT-
cucrtema). JlaHHbIE CHCTEMBI TO3BOJSAIOT: CHU3UTH MPOAOIKUTEILHOCTh IUKIIA
nepeBo3ku Ha 35 %, ymeHbIINTh U3aepKKU Ha 15-20% u cokpaTuTh 3amacel Ha 25%.

3. [Ipennoxxena HoBas (QYHKIMOHANIbHAS CXeMa IMpoIlecca MEepPEeBO3KU
CEIBCKOXO3SIMCTBEHHOW IPOAYKUMH C mnoMomplo Hotammu BPMN ¢ yderom
TEXHUYECKOTO COCTOsIHUSL (TIOKa3zaTesnel Oe30TKa3HOCTH U PEMOHTONPUTOJHOCTH)
TPAHCIIOPTHBIX MAaIIUH.

4. Pazpabotana MeToauKa MO OMNPEEICHUIO ONTUMAJIbHBIX IMapaMeTPOB
MpoIecca MEPEBO3KU CENbCKOXO3IMCTBEHHOW MPOAYKIIMM C YYETOM IOKazaTesieu
0€30TKa3HOCTU U PEMOHTONPUTOJHOCTA TPAHCIOPTHBIX MAIIMH B IPOTPAMMHOM
npoaykre «Candup» (cpega AnylLogic). YpoBeHb COrIaCOBAaHHOCTH JAaHHBIX C
peaTbHBIMU YCIOBUSMH HKCIUTyaTallMM M WMUTAIIMOHHON MOJENH HE MPEBBIIIACT
6omnee 10%.

5. VYCTaHOBIIEHO, YTO MHUKOBOE KOJUYECTBO OTKA30B Y PACCMOTPEHHBIX
TPAHCIOPTHBIX MalINH Ipuxoautces Ha npoder 490—600 Tric. KM, cpeHui mpooder 10
oTka3a 1y apTomoouneid Mapok KAMAZ, MERCEDES, SCANIA coctasmi 121 419
kM, 160 657 kM, 203 661 KM COOTBETCTBEHHO, a CpPEIHEE YMCIO OTKAa30B IS
aBromoomneit mapok KAMAZ, MERCEDES, SCANIA cocraBuno 16,1; 27,7; 13,8
COOTBETCTBEHHO. B pesynbrare cOopa U 00paOOTKM CTATUCTHYECKUX JaHHBIX,
chopMUpOBaHbl XapaKTEpHbIE IPYIIbl OTKA30B AJjig aBToMoOunel mapok KAMAZ,
MERCEDES, SCANIA.

6. [lo pesynbraTam mnpuUMEHEHUS pa3pabOTaHHOU METOJIMKE  TI0
OMpeIeICHUI0 ONTUMAJbHBIX napaMeTpoB npoiiecca MEePEBO3KU
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CEIbCKOXO3SIICTBEHHOM MPOAYKIMA C YYETOM TMoKa3zaTesneil O0e30TKa3HOCTH W
PEMOHTONPUTOAHOCTH TPAHCIOPTHBIX MAIMH YCTAHOBJIEHO, YTO:— CPEIHEE YHUCIO
BHEIIJIAHOBBIX 0TKa30B Ha oAuH aBToMoOmIs Mapku KAMAZ, MERCEDES, SCANIA
cau3uiiock ¢ 16,1 mo 14,8; ¢ 27,7 no 25,7; ¢ 13,8 no 12,8 cOOTBETCTBEHHO; — MpoOer
10 0TKa3a Ha ouH aBToMoOmIs Mapku KAMAZ, MERCEDES, SCANIA ysennuwics
c 121 419 xm o 129 929 km; ¢ 160 657 xm go 171 903 xMm; ¢ 203 661 km g0 217 903
KM COOTBETCTBEHHO; — C€0€CTOMMOCTh IEPEBO3KHU CEIHLCKOXO03IMCTBEHHON MPO Ty KIIUH
B LIEJIOM cHu3wiIach Ha 8—15% wu coctaBuia oT 2 A0 6 Thicsdy pyOned Ha OAHY
MEPEBO3KY B 3aBUCUMOCTH OT MapKH TPAHCHOPTHBIX MAIIUHBI.

7. Bueapenue pa3paboTaHHBIX  MNPOTPAMMHBIX  MOAYJEH  CHUCTEMBI
«Candup»: per. Ne2024610603 «Candup-1.0: I[IporpaMMHO-BBIYHCIUTEIbHBIN
KOMILJIEKC MO/JIEITUPOBAHUS TPAHCIOPTHO-TEXHOJIOTUYECKHUX CHCTEMY,
per. Ne2024610468  «Candup-1.1:  IIporpaMMHO-aHATUTHYECKHH  KOMILIEKC
OpraHU3allid B3aUMOJACHCTBUS MEXKIY MOABMKHBIM COCTaBOM aBTOMOOMIIBHOTO
TpaHcmopTa W ckiagammu», per. Ne2024665968 «Candup 1.2 IIporpammuo-
BBIYHUCIIUTEIBHBIA KOMIUIEKC 3arpy3KH TPAHCHOPTHBIX CPEACTB»  MO3BOJIMIO
TPAHCIIOPTHON KoMNaHUU « TeXHOJIOTUs IBHXKEHUSD» 00€CIIEYUTh CHIXKEHUE BPEMEHU
Ha YCTPAaHEHHE OTKA30B Ha 7 % M COKpallleHUE 3aTpaT, CBA3aHHBIX C UX YCTPAaHCHUEM
Ha 5 %. B pesynbrate momydeH sxkoHomudeckuil 3gdext B pazmepe 10 299 Thic.
pyOJieii 6e3 CHUXKEHHS KaueCTBa MePEBO3UMOMN CENbCKOXO3SIICTBEHHOM MPOAYKIIUU. A
TaKXke, pe3yibTaThl HAYYHOIO HCCIEIOBAHUS, YCHEIIHO anpoOUpOBaHbl B
npou3BoJIcTBEHHBIX ycnoBusix npeanpusitus OO0 «KomTpance Tpeitny», 06CyxIeHbI U
0J100pEeHBI Ha €€ TEXHUYECKOM COBETE U MPUHSTHI K JAIbHEHIIIEMY UCIIOIb30BaHUIO.

PexoMenganuu u IMEPCICKTHUBLI HaﬂbHeﬁmeﬁ pa3pa60TKn TEMbI

[lepcriekTuBamMu JanbHEUIIETO UCCIIENOBAHUS ABISIETCS Pa3padOTKy HUPPOBOIL
1aTHOPMBI AJIsl ONTUMU3AIMU TPOU3BOJICTBEHHBIX PECYPCOB, C YUETOM MOKa3aTesei
HAJIeKHOCTU  TPAHCIOPTHO-TEXHOJOTMUYECKUX MAalIMH W 00OpyJOBaHUS B
CEIBCKOXO3SIICTBEHHOM TMpou3BoJIcTBE. OCHOBHBIE ()YHKIIMOHAIBHBIE BO3MOKHOCTH
1aTHOPMBI BKIIIOUAIOT BEIOOP ONTUMAIBHBIX PEHICHUN MO YIPABICHUIO 3aKa3aMu U
MOCTAaBKaMH, AaHajdW3 JAaHHBIX M NPOTHO3UPOBAHME, MOHUTOPUHI U KOHTPOJb
WCIOJIb30BaHUS PECYPCOB, a TAK)KE MHTETPALUIO C IPYTUMU CUCTEMAMH yIIPABIICHUSI.
C pacmupenueM (yHKIMOHATa CUCTEMBI M BO3MOXHOCTHIO MOJIb30BATEISIM
YIIPABJIATh 3aKa3aMU U OTCJIEKUBATH CTATYC TIOCTABKU MPOAYKIIHH, a TAKKE B PEKUME
peaIbHOro BpEMEHHM HAOJI0AaTh 32 BCEM TEXHOJIOTMYECKUM MPOIECCOM «OT TOJISI JI0
MPUJIABKA» CENbCKOXO3IUCTBEHHON MTPOAYKIINH.

Cnucok padoT, ony0JMKOBAHHBIX 110 TeMe IUCCePTALUMN
Iy0oamkauuu B U31aHUAX, peKOMeH10BaHHbIX BAK P®

1. Hekpacos, C. H. Ontummuzanusi MEPEBO3KH CEINbCKOXO3UCTBEHHOMN
OPOAYKIIMK C TPUMEHEHUEM TEXHOJOTUA MMHUTAIMOHHOTO MOJIETUPOBaHUS /
Hexpacos C. U., Hlutukosa A. B., Anatenko A. C. // Arpounxxenepusi. 2024. T. 26,
No 6. C. 36-43. https://do1.org/10.26897/2687-1149-2024-6-36-43
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2. Hexpacoes, C. H Vctionp30BaHWE HEUPOHHBIX CETEU IJI ONTUMH3AIUU
npoiiecca goctaBku rpy3os npenanpuaruii AIIK / Hekpacos C. U., Anatenko A. C.,
®omun A. 0. // MexayHapoaubiii Texaudeckuil sxypHai. 2024. Ne 3 (90). C. 57-66.

3. Hexkpacos, C. H. MHOTOYpPOBHEBAsI JIOTUCTUYECKAsA CUCTEMA, KAK OCHOBA
pallMOHAILHOTO  pacHpeiesieHuss W KOHTPOJS  IIeJIEBOTO  HMCIOJIb30BaHMS
npou3BoicTBeHHBbIX pecypcoB / C. . Hekpacos, B. U. T'opHocraes, A. B. Anucumosn
// MexayHapoIHbI TeXHUYecKui xypHai. — 2023. — Ne 1(87). — C. 23-35. — DOI
10.34286/2949-4176-2023-87-1-23-35. — EDN ZHEZAQ.

4. Hekpacos, C. H. lloBbimieHue >(PGEKTUBHOCTH OPraHU3alMOHHO-
TEXHOJIOTUYECKOTO obOecnieueHust MIPOU3BOJICTBEHHBIX MIPOIIECCOB
MIPUPOI000YCTPONCTBA C UCIIOJIB30BAHUEM METOJI0B UMUTAIIMOHHOTO MOJIETUPOBAHUS
/ C. N. Hekpacos, B. U. T'oprocraes, A. Y. HoBuuenko // MexayHapoHbII TEXHUKO-
sKOHOMHUYECKUH )ypHal. — 2022. — Ne 3. — C. 27-38. — DOI 10.34286/1995-4646-
2022-84-3-27-38. — EDN UYYAKT.

Hyﬁnmcauml B MBAaHUAX, HHACKCUPYEMBIX B MCKIYHAPOIAHBLIX IMTATHO-
aHAJIMTHYECKHX 0a3ax JAaHHBIX

1.  Nekrasov, S. I. Use of simulation modeling techniques in solving
optimization problems of transport support / S. I. Nekrasov, V. 1. Gornostaev // Digital
Technologies in Agriculture of the Russian Federation and the World Community,
Stavropol, 27-30 cents6ps 2021 roga. Vol. 2661. — Stavropol: AIP PUBLISHING,
2022.—P. 040007. — EDN OPRZVB.

2. Nekrasov, S. 1. The use of simulation technologies to optimize the
processes of transportation of crop production / S.I. Nekrasov, A.S. Apatenko // BIO
Web Conf. 139 03003 (2024) DOI: 10.1051/bioconf/202413903003

HyﬁJII/IKaIII/II/I B APYIruX HAYYHbIX U3JaHUAX

1. Hekpacos, C. H. Ontumusanys TPaHCIOPTHO-TEXHOJIOTHYECKOTO
mporiecca MyTeM  HMHTErpalil  KOHTPOJIbHO-MH(GOPMAIMOHHBIX  CUCTeM  /
C. U. Hexpacos // [logbEMHO-TpaHCTIOPTHBIE, CTPOUTENBHBIE, TOPOKHbBIE, MYTEBHIE,
MeJIMOpaTUBHbIE MAIIMHBI U POOOTOTEXHUYECKHE KOMIUIEKCHl : COOpHHK JOKIaJ0B
27-i  MOCKOBCKOM  MEXKIYHAapOAHOM  MEXBY30BCKOW  HAyYHO-TEXHUYECKOU
KOH(EpPEeHIIUU CTYACHTOB, MAarucTpPaHTOB, ACHUPAHTOB M MOJIOABIX YUEHBIX,
MOCBSIIIEHHON  95-JIeTHI0 TOATOTOBKM MHKeHepoB-MexaHukoB MUCHU-MI'CY,
Mocksa, 2627 anpens 2023 roga. — MockBa: HanimoHaJIbHBIA UCCIEA0BATEIbCKUN
MOCKOBCKHI IOCYyIapCTBEHHBIN CTPOUTENbHBIA yHUBepcuTeT, 2023. — C. 323-327. —
EDN QGKZXG.

2. Hekpacos, C. H. WudopmarvoHHas cucremMa paimroHaIbHOTO
pacripeielieHus: pecypcoB Kak 3JIeMEHT cepBUcHOro corpoBoxkaeHus / C. Y. Hekpacos
// Utenus akagemuka B. H. bontunckoro, Mocksa, 25-26 saBaps 2023 roga. Tom 2.
— Mocksa: OO0 «Cam nmonurpaduct», 2023. — C. 71-75. — EDN LXAXSO.

3. Hekpacos, C. H. Ponb KOHTPOJIBbHO-UH(DOPMAIIMOHHBIX CHUCTEM B
cepBucHoM compoBoxaeHun / M. W. Hekpacoa, C. . HekpacoB // Texnuka u
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TEXHOJOTUU: Teopus U mpaktuka. — 2023. — Ne 5(11). — C. 22-25. — DOI
10.34286/2712-7419-2023-11-5-22-25. — EDN MRFZBX.

4. Hexkpacos, C. H. PazpaboTka mporpaMMHO-aImapaTHOro KOMIUIEKca s
pallMOHAIBHOTO  PACHPENECICHHUS] W KOHTPOJS  ULEIEeBOTO  HMCIOJb30BAHUA
npou3BoicTBeHHBIX pecypcoB B AIIK / C. U. Hekpacos // IlonbeMHO-TpaHCTIOPTHEIE,
CTPOUTEIIbHBIE, JIOPOXKHBIE, MyTEBbIE, MeIUOpaTUBHbIE MaIllUHbI u
poboTtoTexHuyeckue komiiekcbl :  COopHuk crarted 26-oif  MockoBckoOM
MEXKIyHAPOJIHOU MEXBY30BCKOW HAyYHO-TEXHUUYECKON KOH(PEpPEHIUH CTYyACHTOB,
MAarucCTpaHTOB, aCIIMPAHTOB M MOJOABIX yueHbIX, MockBa, 12—13 mas 2022 roga. —
Mocksa: Poccuiickuii Tocy1apcTBeHHBIN arpapHslii yHuBepcuTeT - MCXA um. KA.
Tumupszesa, 2022. — C. 373-376. — EDN KPKUTL

5. Hekpacos, C. H. lloBbimieHue 3>(PGEKTUBHOCTH OPraHU3alMOHHO-
TEXHOJIOTUYECKOT0  OO0ECreueHuss ¢ TOMOIIbI0  METOJIOB  MMHUTAIIMOHHOTO
monenupoBanus / C. WM. HekpacoB, B. W. T'opHocraeB // WMuHOBamum B
MPUPOIO0O0YCTPONCTBE W 3alllUTe B YPE3BBIUAMHBIX cuTyauusix: Marepuansl [X
MexayHapoiHOUW HaydyHO-TIpakThuueckoil koHdepeHiuuu, CapartoB, 27-28 ampens
2022 roma. — CaparoB: OOIIECTBO C OTPAHMUYEHHOM OTBETCTBEHHOCTBHIO «AMUPHUTY,
2022.—-C. 614-618. — EDN YVGQRL.

6. Hekpacos, C. H. lloBbimieHue 3>(PGHEKTUBHOCTH OPraHU3alMOHHO-
TEXHOJIOTUYECKOT0 00ECIEUEHHUsI C MOMOUIBI0 KOHTPOIbHO-UH()OPMAIIMOHHBIX CUCTEM
/ C. WN. Hekpacos, B. U. I'oprocraeB // Matepuansl MexyHapOoJHON HAay4dHOU
KOH(EPEHIIUU MOJIOJIBIX YUEHBIX U CHEIUATUCTOB, TOCBAIEHHONU 135-1€THio co Hs
poxnenus A.H. KoctsikoBa : cOopauk crareit, MockBa, 06—08 uronst 2022 roga. Tom
2. — MockBa: Pocculickuii rocyJapCTBEHHbIN arpapHbiil yHuBepcutetr - MCXA um.
K.A. Tumupszesa, 2022. — C. 633-635. — EDN FIFELG.

7. Hekpacos, C. H. ®opmanuzanus CTPYKTypbl TEXHOJOTHYECKUX
MPOIIECCOB B MIPUPOI000YCTPOICTBE C LEIBI0 COo3aHus dKcnepTHo cuctemsl / C. U.
Hexpacos, P.I'. Kyuunckuii, O. A. CtynuH // TexHuka U TEXHOJIOTHUU: TEOPHUS U
npaktuka. — 2022. — Ne 2(4). — C. 14-18. — DOI 10.34286/2712-7419-2022-4-2-14-18.
— EDN YHVIWC.

8. Hexkpacoes, C. H. [IpumeHeHNE TEXHOIOTUN UCKYCCTBEHHOTO HMHTEIIIIEKTA
B 3a/lauax MMUTAMOHHOTO MOJIEJIUPOBAHUS YEJIOBEKO-MAIIMHHBIX CHUCTEM /
C. U. Hexpacos, P. I'. Kyuunckuit, O. A. Ctynun // TexHuka u TeXHOJIOTHUU: TEOPUS U
npaktuka. — 2022, — Ne 3(5). — C. 15-20. — DOI 10.34286/27127419-2022-5-3-15-20.
— EDN KMPMCI.

ABTOpCKI/Ie CBHUACTECIbCTBA, IATCHTbI, INIICH3UHU

1. CBUIIETENBCTBO O TOCYAAPCTBEHHON PETUCTPALIMU NTporpaMmsl 1t OBM
No 2024667321 Poccuiickas @eneparnus. Candup 1.2 IlporpaMMHO-BBIYUCIUTENBHBIN
KOMIUJIEKC 3arpy3Ku TpaHCHOPTHBIX cpeacTtB: Ne 2024665968: 3asasn. 09.07.2024:
omyon. 23.07.2024 / C. U. Hexkpaco, A. KO. ®omun, A. C. Anarenko, H. C.

Cesproruna, 1. . Pynenxko; 3assutens denepanbHoe rocy1apCcTBEHHOE OOIKETHOE
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oOpazoBaTeiabHOe YUpEKICHHE BBICIIETO oOpa3zoBaHus «Poccuiickuit
rocyaapcTBeHHbIN arpapHbii yHuBepcuteT - MCXA nmenn K.A. TumupszeBar.

2. CBUIIETENBCTBO O TOCYAAPCTBEHHON PETUCTPALMU NTporpaMmsl 1t OBM
No 2024610468 Poccuiickas @enepanus. Candup-1.1: [IporpamMmmHo-aHaTUTHYECKUI
KOMIUIEKC  OpraHM3allii  B3aWMMOJEUCTBUS ~ MEXAY MOJABUKHBIM  COCTAaBOM
aBTOMOOMJIBLHOTO TpaHcnopTa U ckiagamu: No 2023668336: 3assi. 05.09.2023: omy6:1.
11.01.2024 / C. 1. Hekpacos, A. 1. HoBuuenko, B. W. 'opHocTaes, A. B. AHHCUMOB;
sasButens  OBIIIECTBO C OI'PAHMYEHHOM OTBETCTBEHHOCTEBIO
«CAIIOUP IOHMOH». — EDN SUTEXC.

3. CBUIIETENBCTBO O TOCYAAPCTBEHHON PETUCTPALIMHU NTporpaMmsl 1t OBM
No 2024610603  Poccuiickas ~ @epeparusi.  Candup-1.0:  IIporpammuo-
BBIYUCIUTEIBHBIA  KOMIUIEKC MOJCIHMPOBAHUS  TPAHCIMOPTHO-TEXHOJIOTUUYECKUX
cucteM: Ne 2023668332: 3asasi. 05.09.2023: ony6:. 11.01.2024 / C. U. Hekpacos, A.
N. Hosuuenko, B. W. TI'opHoctaeB, A. B. Auuncumos; 3assurens OBIIIECTBO C
OI'PAHMYEHHOI OTBETCTBEHHOCTBHIO «CAII®UP IOHHMOH». — EDN
EZODCU.



