maps that will guide the robots, and help the human farmers to plan for the
farm’s next steps. All of this will help create higher crop production, and an in-
creased availability and quality of food.

This mountain of data and other information generated by farming technol-
ogy, and the connectivity enabling it to be shared, will be the backbone of the
future smart farm. Farmers will be able to “see” all aspects of their operation —
which plants are healthy or need attention, where a field needs water, what the
harvesters are doing —and make informed decisions.

And this discussion has only touched on the tip of the proverbial iceberg
with the focus on vegetative crops; there is an equal groundswell of smart tech-
nology adoption for animal husbandry, and many more drones and robots for
every aspect of farming. If every farm in the country becomes a smart farm,
reaching 70 percent increase in food production is a certainty.
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AHHOTAaNUsA. B cTaThe paccMaTpUBAIOTCS CYIIECTBYIOIME CIIOCOOBI OUUCT-
KU JIBUTATENs W €ro JeTajeidl OT HarapooTaokeHuid. OTIOXEHUsS B BHIE ac-
(banbTO-CMONUCTHIX BEIIECTB W HATAPOB YXYUIAIOT PECYPCHBbIC MOKA3aTeNH
paboTHI IBUTATEIS.

KiawueBbie ¢jioBa: IBUraTellb, HArapOOTIOKEHHS, OYUCTKA, BOAOTOIIIHB-
Hast SMYIIbCHSI.

B mporiecce skcmtyaTanuu cebCKOXO3SMCTBEHHOW TEXHUKM HA TMOBEPXHO-
CTSIX JICTaJIeH JBUTATENS 00pa3yrOTCs OTJIOKCHUS B BHJIC ac(haabTo-CMOIUCTBIX
BEIIIECTB U HATAPOB, YTO YXY/IIIAET PECYPCHBIC MMOKA3aTEIIN PA0OTHI IBUTATEIIS.
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Harapsl nipe/icTaBisIFOT CO0OM CMEKITYIOCS MAacCy U3 PassIOKUBIIETOCs IMPH
BBICOKOW TEMIIEpaType Macia, CMOJI, CakKH, MBUIH, IPOAYKTOB HETIOJIHOTO Cropa-
HUS TOIUTMBA, YTO MPHUBOAUT K HAPYLICHUIO PAaOOTHI KJIAIAHOB, CBEYCH 3a)kura-
HUs, GopcyHOK, yBennueHne n3Hoca Jeraneid u ap. OTiaoxeHne Harapa Ha cell-
JIaxX KIANaHoB MPEMSTCTBYET UX HOPMAaJIbHOMY 3aKPBIBAHHIO, YTO TIPUBOJMUT K HX
nporapy. IIpu OTIIOXeHHWHM Harapa Ha BHYTPEHHHX MOJOCTSAX pPACIbUTHTENEH
(bOpCYHOK yXyaUIaeTcsi TEPMETHYHOCTh U TIPOMCXOAUT 3aBUCAHUE WIJIBI PACIIBI-
JIMTENSA, YTO MPUBOIUT K HAPYIICHHIO pabOYMX MPOIECCOB PACIBLUIUBAHUS TOII-
JIMBa B KaMepe CropaHus aBuratens. Takum o0pa3oM, Harap sIBISETCS OJHUM U3
OCHOBHBIX (DaKTOPOB TOSIBJICHHSI HEHCTIPABHOCTEH B JIBUraTeNe.

TpaUIIMOHHBIM METOIOM OYHCTKH JIeTallell IBUraTelisi OT HArapOOTIOKEHUI
SIBJISIETCSL MeXaHn4deckoe Bo3zaeiictBue. /st aToro Tpedyercs yacTnuHas pasoop-
Ka asuratens. Hapsay ¢ OONbIIOH TPpyZOEMKOCThIO K HEJOCTATKAM MEXaHHYe-
CKOT'O CIIoc00a OYMCTKH CJIEAYEeT OTHECTH BO3MOXKHOCTD IOBPEXK/ICHHS OUHIIae-
MBIX MOBEpXHOCTEH [1].

XuUMHYECKHe CIIOCOObI OYHUCTKH JeTalleld OCHOBAHbI Ha MOJIAYe OYHIIAOIIETO
COJIBEHTA BO BITYCKHOW KOJIJIEKTOpP paOOTaIOIIEro Ha XOJIOCTOM XOXKY JIBUTaTe-
JIsI, KOTOpBIN TOMajaasi B KaMepy CropaHHs, MOCTENIEHHO PAacTBOPSET HAKOITHB-
umecst oToKeHuss. OTHAKO XMMHYECKHE CIOCOObl OUMCTKU AETaNei OT Harapa
MaJIOIPOU3BOANTENBHBI X HE 00ECTIEUUBAIOT MOJHOTO €ro yAajleHHs, 0COOEHHO ¢
JIeTaJIel CII0KHOM KOH(HUTYpaIuH.

[Tpu Tepmudeckom criocobe mponcxoauT Harpes neranei 1o 600-700 °C u
MIOCTENEHHOE OXJIaX/CHHE BMECTE C MEeYbIO.

[pu ruppoabpa3yBHOI OYMCTKE HA Harap BO3IEHCTBYIOT CTpYEH BOIBI C KBap-
LEBBIM TieckoM. OCHOBHBIM SHEPrOHOCHTEIIEM SIBISICTCS CKATBIA BO3/YX, KOTOPBIH
yBIIEKaeT adpa3UBHYIO KUIKOCTb U ¢ OONIBIION CKOPOCTBIO BHIOPACHIBAET €€ Ha Jie-
Tasb. Jlydive pe3ynbraThl MO YAAISHHIO Harapa JaeT CTpyHHask O4MCTKa KOCTOY-
KOBOW KPOIIKOH, (TFOCOM, aMOP(HBIM CTEKJIOM, YYTYHHOU Kpomikoi. Dirockl, B
OTJINYKE OT KOCTOYKOBOW KPOIIKH, MOXXHO MHOTOKPATHO HCIONB30BaTh. 3arps-
HEHHBIH (ITFOC OYMIIAIOT MpoKauBaHueM mpu Temmeparype 200-250 °C [2].

Meton 6e3pa300pHOrO yJaleHHs HarapoOTIOXKEHHs C JeTaneil JBuraress
OCHOBaH Ha KpaTKOBPEMEHHOW IepHOANYEcKoi paboTe aAn3erst Ha BOAOTOILINB-
HOM IMYJIBCHH, KOTOPas MPUTOTABIMBACTCS B MEXaHUUECKOM CMECUTENE U Mojia-
eTcs B JIU3eJb U3 OTJCBHOM eMKOCTH [3].

B nponiecce paboThl 1u3ens Ha BOJOTOIUIMBHOM 3MYIIBCHU MIPOUCXOIUT pa3-
pYIICHHE KOKCOBBIX OTJIOKEHHUI B PACIBUIMTENE, HA THHUIIE MOPIIHSI U OTHEBOI
MOBEPXHOCTH TOJOBKH IMIIMHAPOB MOJ BO3/CHCTBHEM JIOKAJIbHBIX JABJICHHH,
BO3HHKAIOIIMX NP UCTIAPSHUN HAXOJIAIINXCS B SMYIIBCHH KarleleK BobI [4].

[Mpu BopbickuBaHWK (HOPCYHKOH BOJOTOILUITMBHONW 3MYJIBCUH B LIMJIAHID [H-
3€I151 CO3/IA0TCS TEMIIePATyPHBIC YCIIOBHSI, IPU KOTOPBIX MPOUCXOUT UCTIAPEHNUE
Kareliek BOJIbl. JTO MPUBOIHUT K BOSHUKHOBEHHUIO MOBBINICHHBIX JIOKAJIBHBIX J[aB-
JICHUH B 30HE COIUIOBOT'0 KaHaJla PACHbUIUTENS U, KaK CIE/ICTBUE, K Pa3pyLICHHIO
KOKCOBBIX OTIOKeHU. [Ipy ncnapeHnn Kamejek BOJAbI B COIUIOBOM KaHAJe pac-
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TBUTUTEIS TAKOKE MPOUCXO/IUT BBITECHEHHE OCTATKOB TOILIHBA U3 00beMa MEXKITY
KOPITYCOM PaCIbUTHTENS M UIJIOH MOCie ero nocaak B cemio (rudToBbiX Gop-
CYHOK). B pe3ynbTaTe ynydmarorcs ycinoBus cMeceoOpa3oBaHus B KOHEUHOMH a-
3€ BIPBICKUBAHHUS U MPEIOTBpALIaeTCss KOKcooOpasoBanue [5].

Takum o0pazoM, HanboIee MEPCIIEKTHBHBIM CIIOCOOOM OYHCTKH JCTalCH U
COMpPSDKCHUI Au3eNeil NpHU MX TEXHHYECKOM OOCTY)KHBAHHHU sBIsieTCS Oe3pas-
OopHOE yJaliecHHe HarapooTIOKeHHUH. [IpuMeHeHre BOMOTOIUTUBHBIX SMYITbCHIA
MPEJCTABNSACT 3HAUUTEIBHBIA HAyJYHO-NIPAKTHYCCKUH HHTEpEC MpPU YCIOBUH
TOJTHOTO TIPEIOTBPAIICHUS] KOPPO3UOHHOW OMACHOCTH ISl MPEIM3HOHHBIX JeTa-
Jiel TOIJIMBHOM ammapaTypbl BHICOKOTO JIABICHHSL.
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AnHoOTanusA. B f1aHHOI cTaThe HAa OCHOBE M3YUYEHUs JIUTEpaTypbl Ha WHO-
CTPaHHOM $I3bIKE, B YaCTHOCTH, (DPAHIy3CKOM OIpEeNeseHbI TPEUMYILECTBA MEX-
IypsiTHON 00pabOTKM ITOYBBI POOOTOTEXHUKOW, 2 IMEHHO aBTOHOMHBIM TPOTNAJIBI-
BaroumM podorom Oz, KOTOpBIi NpeHa3HaYeH ISl YIYdIICHHUs! YCIOBHI KU3HU U
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