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Bu ifodadan ko‘rinib turibdiki, diskka beriladigan tik yuklanish uning radiusi(diametri), egat
tubiga botish chuqurligi, galinligi, tig‘ining qalinligi, o‘tkirlanish va tikka nisbatan o‘rnatilish
burchaklari hamda tuprogning ishqgalanish va hajmiy ezilish koeffitsientlariga bog‘liq ekan.
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Annomauyun. Maxonaoa nabopamopusi wapoumuoa 2SUOPONOHUK —AWUL  O3VKANAPHU
eMUUmMupULL MexHOL0UACUHU KYTLIAW OPKALU MEXHOLOSUK HCAPAESHIAPHU ABMOMAMAAUIMUPULL 84
AWUT  03yKa cugpamu  6a  YCUwUHU OowKapuwl Macaiaiapu  myxokama Kuaunaou. Yopsa,
nappanoanap yuyH 9K0JI02UK mo3a IKopu npomeur Mukoopuea 32a 6yiean suuun 03yKa emu Ouian
OOKUW YUYH 2UOPONOHUK YCYAUOA AWUL O3VKANAPHU MALépaauiea UHHOBAYUOH EHOAUUUNCAHIUSY,
03YKa MAbMUHOMUHU 684 VYCUWUHU IHCAOAT PUBONCTAHMUPUUL MYAMMOLAPUHY MAXAUL KUTUHAOU,
003a71064U  O3UKIAHMUPYSYU  APATAWUMATAPHYU MAUEPIAW KYPUIMALAPOaH @OtOaIaHUICAHAUSY,
A8MOMAMAAUIMUPUNLAH MUSUMHU KYILLAU, HAMIUKHU 80 XAPOPAMHU POCMIAUL, 3AMOHAGUU EPUMULUL
MUSUMAAPUHU SUUT 03VKA VCUWUSA MALCUPU MACATANAPY MAXIUTL IMUL2AH, XAMOAd A8MOMAMuKa
INeMEHMIAPUHY MAHAAHUWY 684 YIAPHUHE He2Uu3U0d QYHKYUOHAN cXeMd MY3UIMACU KYyPUIaHIUSU
KeIMUupuiean.

Kanum cysnap: swun  o03yKa, 2UOpPONOHUKA, 2CUOPONOHUKA — KYPUIAMACU,  3PUMMA
aparaumupaudu, 003anaut, ABMOMAMIAUMUPULL, OOUKADUL.

Annomayun. B cmamve paccmampuearomcs 60npocvl AGMOMamu3ayuu mexHoi02u4ecKux
npoyecco8 U KOHMPOJSL KA4yecmed, pocma 3el1eHblX KOPMOG Nymem NpPUMeHeHUs MexXHOI02UU
8bLIPAUUBAHUSL CUOPONOHHBIX 3€/IeHbIX KOPMO8 8 1abopamopnvlx yciosusax. IlIpoananusuposan
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MHHO(%ZI/;MOHHbZﬁ nooxoo K npucomoeBleHUIO 3€/l1EeHblX KOPMOoeE Zu()ponOHHblM Memooom Ons
CKAPMIUBAHRUA C OKOJN02UYECKU YUCMBIM BblCOKUM codepafcaHueM benxa 0 cKkoma, nmuybl,
npoanHaiIu3upo6aHsbl np06ﬂ€Mbl 6blcmp020 paseumius KOpMOO6€CI’l€’leHM}Z u pocma, npucomoejienue
003upy}0u4ux numameibHblX cmecell ocyuecmseAaenics ¢ UCnoib306aHUemM ycmpoﬁcme, npumeHnerue
ABMOMAMUZUPOBAHHOU CUCEMbL Pe2YIUPYIOUds GILAICHOCIbL U meMnepamypy, a maxoice noooop
dJlemMenntoe asmomamuzayuu U nocmpoerue CmpyKmypbol qbyHKL;MOHaJZbHOZZ CXeMbl HA UX OCHO6E.

Knioueevle cnoea: 3enenvlii Kopm, cUOPONOHUKA, YCMPOUCMEO 01 2UOPONOHUKY, CMeCUmeb
pacmeopa, 003uposKa, aeMomMamu3ayus, ynpasieHue.

Abstract. The article deals with the automation of technological processes and quality control,
the growth of green feeds by applying the technology of growing hydroponic green feeds in laboratory
conditions. An innovative approach to the preparation of green feed by the hydroponic method for
feeding with an environmentally friendly high protein content for livestock and poultry is analyzed,
the problems of rapid development of feed supply and growth are analyzed, the preparation of dosing
nutrient mixtures is carried out using devices, the use of an automated system regulating humidity
and temperature, as well as the selection of automation elements and the construction of a functional
scheme structure based on them.

Key words: green feed, hydroponics, device for hydroponics, solution mixer, dosage,
automation, control.

Kupunm. ArpoHomus Ba KHMIJIOK XYKaJIUTHM TEXHOJOTHMSCUHMHI 3aMOHABMM PHUBOMJIAHUIIU
VCHUMIIMK SKHHJIAPUHH €TUIITHPUII YYyH SHTU TEXHOJOTHsIapAaH (oiJalaHuIIHN Tanad Kuiaau,
OyJIapHMHI MYUJA aCOCUHWCH T'MJIPONOHUKAAUP. 'MAPONOHMKA TEXHOJIOTHUACH XKaJlaJl PUBOKIAHUO
oopmokaa. Kymnad xopwxuil gaBmariapna Oy texHosorus tyc onud 6opmokna. AKII Mummuit
opraHuk craHaaptiap KeHramm opraHuk ayHEnaru 3HI Joi3ap0 Macananapaad Oupu cudatuna
TUJIPOTIOHUKA TEXHOJOTUSICMHM TaH oiau. byHpail TexHosorusiap TYHOpOKJAa YCUMIMKIApHU
aHbaHaBUM eTUIUTHPHUII YYyH KMHHMH MKJIUM ILIApOUTH OYiaraH Xynayulapia CyB pecypciapuHH
OpPTHKYa HMCTEHMOJI KWJIMIIJIAH O3UK-OBKAT TAHKHCIHTUTada OYiran Kymiad MyaMMOJapHH Xaj
KUIHIIra épam OepuIInra A1 UCTEbMOTUMIAP XaM OyHU TaH OJMIIMOK/IA.

I'unpononuka TH3UMHU yeuMinkiap GoTocuHTe3 A0 aTanaauraH >kapaéH OpKaiu ycaau, yHaa
ynap kapOOHAaT aHTHIPH]I Ba CYBHH IUII0KO3a (IIakap TypH) Ba KUCJIOPOAra ailIaHTUPUII YUyH KY€
HypH Ba xyiopodmut kuMEBuil Moaacuaad Qorvigananaaunap. by kapa€Hma Tynmpok xed KaHnaain
3apypUATH HYK, YyHKH YCUMIIMKJIAPDHM TYNPOKCH3 XaM YCTHUPHUII MYMKHH. AHBbAHABUM KHUIIUIOK
XYKaIUTUAa YCUMIIMK SKUHJIapy Kepakiu CyBHU Ba KEPaKIM O3UK MOJAJANIAPHU KYIPOK TYNPOKIaH
onanuiap. AMMo arap ynap Oy 3JIeMeHTIapHH OOLIKa >KOWIaH OJIMIIIapU MyMKHH OYnraHia 5iu,
MacaJlaH, yJIapHUHT WJAU3/1apu 03yKaBuUM Mopjanapra 0oil sputmaza Oyica, yHAa TYOPOKHHMHT
Yeumukiap yayH Xxaétuil ¢aonusTH Ba ycummia Xed KaHaad pon YyiiHamac 3au. LUIyHUHT yuyH
VCUMIIMKIJIApHU €TULITUPUII YUYH CYHBHUI paBUIIA SpaTUITaH MyXUT yjapra yMyMaH TYIPOKCHU3
UIJIaIra UMKOH Oepasiu, Oy 3ca r'MIpONOHUKAHUHT aCOCHM TaMOUMITHIHP.

Hazapuit xuxarnaH, "THaponoHMKa" CY3M YCUMIIMKIAPHM CyBJla YCTUPMILHHU aHIVIaTagu
(ukkuTa POHOHYA cy3maH "cyB" Ba "uml" JeraH MabHOHU aHTIIATAIW), aMMO KYIUUIUK Oy CY3HU
TYNpPOKJaH oijanaHMaciad YCUMIUKIApHU ETUIITHPUII IeTaH MabHOHM TylyHaaunap. Hazapuit
KUXATIaH Xap KaHAal YCUMIMKHU TUIPONOHMKA YCYIHMJIA YCTUPWIMIIM MYMKHH, aMMO TYpJiu
SKMHJIAP YUYH €THIITHPUII cCaMapaJopiIurd Xap Xui Oynaau.

TanKuKOTIapUMHU3HUHT acOCH Makcaau THAPONOHUKA YCyNIua SIIMII 03yKa €TUIITHPHUII
TU3MMUHH aBTOMATJIAITHPHILAAH HOOpaTAUD.

Nnk 60p TankukotTiap, 2018-2020 #finmmap naBomuia Xopa3m BIIIOSATH SIHTHAPUK TYMaHUIar|
KYpHUKTOM KHUIIJIOFUAA TAIIKWII 3TWITaH “OHEeprus Tekam TexHosorusuiapu Mmxunnpuar’ MUK
XOPWIKUN KOPXOHACHHU TapkuOuja yTkazunrad >au [1]. by epaa ruaponoHuk ycynaa ST 03yKa
STUIITHPHIL MYJDKaJl KUJIMHTaH TaKprOa MaiiloHn1a HopMa-pekara OMHOaH KyHHTra 4opBa MOJIapu
yuyH 30 ToHHa, nappaHganap ydyH 10 ToHHa Ba Oanukiap Y4yH 5 TOHHa MaxcyJoTra
peXanamTUPUITad 314, TaAKUKOT HATHKAJIAPUHU UIILTa0 YMKApHIITa xKopuid aTuian. Keiinnyamuk
2020 ¥wunman Oouwiad  TankukoTiaap  “TOMIKEHT UppuUrauus Ba KHIUIOK — XYKalUTHHU
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MEXaHM3alMsUlall MHCTUTYTH MWIUH TaaKUKOT YHHUBEPCUTETH ‘‘TeXHOJIOTHMK KapaéHIapHU
aBTOMATJIAIITUPHUIN Ba OomKapuil kKadeapa’cu JadbopaTopuscuia J1aBOM dTTUPUIIH [2].

Marepunan Ba ycyaaap. ['uaponoHuka ycynujaa SIIWI O3yKa ETULITHPUIL TU3UMHU
aBTOMATJIAIITUPUIIHY >KOPUN 3THUILJA aCOCUIl aBTOMAaTHKa JIEMEHTIapuiaH Oupu Oy aBTOMAaTHK
Jo3ay1all, ’bHU T'MJIPOIIOHUKA TEXHOJIOTMSCUHM TaKOMMWJUIAIUTUPUIN MYIUIAard MyXUM KUXATIUP.
bu3 aBromaTuk 1o3analiHUHT acocuii Bazudacu OyTYyH ST 03yKaHH YCHUIII )KapaéHU JaBOMU/IA CYB
TabMHHOTH CHFUMJIH apaIalITHPUII HIUIIHA SPUTMAHKHT 31eKTp YTKazyuanmuruad (DY) xamzaa
(pH) kucioTalmuk MHUKIOPUHU KEpaKIu JapaxacuHu ymuiad  TypumaaH ubopar  [3].
O3MKJIaHTUPYBYM €UMMIIApHU Tal€piall y4yH apalaliTUPUII KypUJIMAaCUHUHT YMYMHUH KYpPUHUILIN
1-pacmna kentupuiras.

Muxposnemenmaap Cye Muxposiemenmiap

Aparauimupaiy

—

¥
~Jozamop

i
Veusvauxkaapea

1-pacM. O3UKJIAHTHPYBYM €YUMJIAPHM TalépJaml y4YyH apajaliTHPULI KypHJaMacu

Canoar Mukécuaa KaiiTa unuiam TU3MMUAAH (oiiianaHraHga MCCHKXOHAa WYMJarkM CHPT
MAIOHMHUHT KATTa KHCMH YCHMIMK SKHHJIAPH OWIAH KOIUIAHAAM. Y CHMIMKIAP aTpodh-MyXHT
HIapouTyiapura Kapad JoMMUil paBuIga ailllaHMa SpUTMaJaH 03yKa MOJIajiapy Ba CyBHHU UCTEBMOJ
Kunaauiaap. Ouuk Kyenuin €Ky aMoJUIi KyHJIapa YCUMITUKIIAp TPaHCIUPALisg HUHTEHCUBIUTMHUHT
OLIMINY Ty(aiiu KYIPOK CyB HCTEBMOJT KUITA M.

Hasopar KUIHHAIUraH ycyil Ba mapamerpiapaas 6upu 6y pH sa Y. Veumnuknap Tusumaan
MCTEBbMOJI KWIAJUIaH CyB OJaT/Ja aBTOMAaTHK PaBMIIJA CAKJIAHACTIaH WIMINJA aJIMallTHPUIAIN.
KupyBun TO3a cyB, Komaa Tapukacuna, okopu pH mnapaxacura sra Oynau0O KOJUIIM MYMKHH
(raxmunaH 7). Iy caGabmu, ymymuit pH napaXxacHHUHT OIIMINM, IIyHUHIJIEK apajalliTHPUII
UAMIIKIArd 03yKa SpUTMACUHUHT CYIOJITHUPUIHII Kepak Oyianu.

Arap MabiayMm BakT gaBomuaa pH nmapaxkacu 6,2 €ku yHIaH 1OKopu O¥yiica, yHIa TeMHp Ba
Mapraser kaOu sJ1eMeHTIap 3pUTMaaH KaMainb Kosaauap, 10y 3ca YCUMIIMKIAPHU PUBOMKIIAHUIIN
yayH etapiu OynMmaiau. By ycumiukiiapga TeMup Ba MapraHel] €TUIIMACIUTHra ojJu0 Keaju,
YIAPHUHT YculIra cajaouil TabCcup KypcaTHIIN MyMKUH [4].

DputManapaa ontuman pH Ba DY napakacHHM cakia® TypHII yuyH aBTOMATHK J03ayall
TU3UMUIaH (hoilananran Xoj/1a KOPHM KYpCaTKUWIApHU YIIyall TypHUILITra TYFpH Kelaau — OyHUHT
yuys pH Ba DV narumkimapu épramMma yIapHI KMCMaH SPUTMA CONMHTAH UIMIIra GOTHPHUII Kepak
Ooynaau.

TaxxpubanapHU UKKUTA YCyJ1a aHUKJIAHIH.

1-yeya. pH - norennmomerpuk ycynu. CyBnu spuTMaHuHr pH KuiimMaT yHUHT TapKUOUAaru
BOJIOPOJ] MOHJIApU (PAOJUIMTUHUHT caniouil morapudmu 6ynubd, sputMazaru Bo0pOa HOHJIAPUHUHT
KOHIIGHTPALMsICUHA IIapTJIM paBuILAa udomanmaiau. Amanuii Makcaiap yuyH Oy KuiMaT
SKCTIEpUMEHTAT Tap3na [5] acocan anuwkiaaHau. Taxpuba spurMacuHUHT pH KuiiMaTu TakKoCaII
sputMacuHuHr (pHs) pH kuiiMaTu 6unan OOFNIMK Ba KyWnJaru TeHriama OuiiaH aHuKJIaH u:

E —E;

H = pH, —
p pS K
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By epna: E-Bost Ouian udoanaHral CHHOB SpUTMAcH OWJIaH Xy)KalpaHUHT OTEHIINAIIH;

Es- Mmabnym Oynran sputma OunaH XykadpaHuHr noteHmuanuaup pH (pHs), BoasT Owmman
udomanaHray;

K - xapopat ko3¢ dpunrenTr (Ka4oH NOTCHIIMAITHUHAT Y3rapHIln

pH xuitmatu Gurrara y3rapaau Ba Hepaer TeHrinamacura MyBo(rK Xuco0sianaan, BOJIBT OUIaH
ndogananran (KaaBaira KapaHr).

Kaasan
Xapopar, °C K, B
15 0,0572
20 0,0582
25 0,0592
30 0,0601
23 0,0611

pH HHM MOTEHIMOMETPUK AHUKJAII CHHOB SpPUTMAcHra OOTHPWIITAaH MKKUTa MOC 3JIEKTPOX
opacujaru noreHuyan GapkHu yiadai opKalyd aMmanra OLIMPUIIU; IEKTpouIapiaH OupH BOOPOLT
MOHJIapUra ce3rup (LIuIIa eJeKTPoJ]), UKKMHYUCH MOC €3yBiap 3JEKTPOIUIUP (KYyMYII XJIOPHI
3MeKTpos). YI4oB BocuTacH cu(aTHIA JNMEKTPOIAPHHHT KapUIIMTHAAH kamupa 100 Gapasap
IOKOPH KUPUII KAPIIWIATHTA 3Ta BOITMETP Kyutanwiau. Kypunma pH Gupiukinapuia kanuOpianam
Ba yHuHr ce3rupiurd, 0,05 pH 6upnuruna Ba 0,003 B anuknuk 6unad yadaHau.

2-ycya.  3amonaBuid  pH  ymuarmum  OmimaH XaM  MabBIyMOTIIap  OJIMHJIM.
QY-620 pycymiau TecTep MHUKpPOIPOLECCOpra acoCiaHraH Ba OMPUKTHUPWIraH Kypcarmayiapra
MYyBO(GUK KypHiIMa HIUTA0 YUKAPYBUYMCHHUHT NACTYpUl TabMHUHOTH Epaamuaa Oomkapunaan. QY-
620 pycymun pH — y14arnyHuHr yMyMUN KYPUHULIN 2-pacMIa KeITUPUIITaH.

a) 0)
2-pacm. a) QY-620 pycymun PH — Yr4arngaHuHT YMyMuii KYpUHULIH
0) DaeKkTp yTKA3yBUAHJIMK JATYUTH

WKKkMHUYM MyXUM THUIPONOHMKA THU3UMHUJA YCUMIIMKIAPHU YCUIIUTA TabCUp KHIJIAJUTaH
napaMerpiapaa 6upu 0y EpyFiauk OMIaH TabMHUHIIAII YCYIIH.

Epurunn tTu3uMu YCHUMINKIApHY KYH Ba TYHHMHT TaOUUi Y3TapUIIMHU TAKIU KUIAIUraH, y
VCUMIIUKIIAp Typura Ba YCHII JaBpura Kapal ypHaTuiIaau. Xap Xuil TypJard jJammnanap Epyrimuk
CIEKTPH Ba MHTEHCUBJINTY, IIYHUHTACK, XaBOHU UCUTHUII KOOWIHUITH OMilaH dapKiIaHaIu.

Harmkanap Ba myHo3apanap. Vccukxonara ynamrad €pamMud XOHaJla CYHBHHM TYIPOK
03yKaBHM 3pUTMACHHU Tal€pIialll yuyH apajaliTUPHUII YCKYHACH KOWITAaTUpuiaan. burra uaumga
acocWii O03yKaBuM Ty3map, a3oT, (ochop Ba kammit sputunaau. WKKUHUMCHIA MHUHEpA
"BUTaMUHIAp" DPUTHIIAIN: YCUMITUKIIAP KyAa 03 MUKAOpAa O0p, Maprasel, pyx, MUC Kepak Oyiaau.
3apyp Oynranma, Maxcyc pesepByapiiapra ymoy dpUTMATApHUHT KepakJId MUKJIOPUHU (I03aCHUHU)
YMYMUH apalalliTUPUIN HIUIIHra Kysawnap. by epma pgactnabku  spuTManap Kepakiu
KOHIIEHTpalusAra Kajap cyB OUJIaH CYIOJITUPHUIIAIN.

Xap Oup Heua coarna BakTra HHcOaTaH POCTIIAaHTaH OYHpPYK Mociamacu (TaiiMep) HaCOCHU
€KamyM Ba SpUTMA DKHUII MaTepUATMHA HaMJlaraHJaH KEHWWH opKara KaWTWUIl YYyH TapKaTHIII
KYBYpJIapU TapMOFH OpPKaJIM TOKJajlapra Kupaaud. TaiMEpHUHT WIUIANl MPUHLUINKA aJloKa COAaTH
Owtan Oup XuJ.

I'mapononuka ycynuaa ycaaurad YCUMIMKIAPHUHT WIAU3JIApU acTa-CEeKUH 03yKa SpUTMaCUHU
y3rapTupaad: YHUHT KOHIEHTpAIUsACH Tacasav, KHCIOTamWIMK Yy3rapamu. LyHuHr yuyH
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SPUTMAHMHT TapKUOM BaKTU-BaKTH OWJIAH Ty3aTWIMIIM Kepak Oynamu. ByHMHr ydyH HMKKWTa
KypPWIMaHUHT JIEKTPOJIapy apalaliTUpPUII UAWIMra OoTupuianu. YiaapAaaH OWPH YHHHT
KOHIICHTPALUSCUHA 3PUTMAHUHT SJIEKTp YTKa3yBUaHJIUTHW OWiIaH YidaHagud Ba JacTiabKu Ty3
apaJalliMaCUHUHI KEpakid MUKIOPUHM KYLIaJuraH Jo3ajall MocjaMajapura CuUrHan oOepanu.
WKKMHYKMCH SPUTMAHUHT KUCIOTAIMIUTUHY YI4aiiiu Ba Kepak Oyiranaa KuciaoTa €Ku TUIAPOKCHIN
MUKIOPH KYUIIAIH.

Bynpan Tamkapu, pe3epByapHUHI IACTKM KMCMHKJA KyBYpJIM Mocjama XOWJIAIITHPWIraH, y
OpKaJIM MCCUK OyF YTKa3uiaaau. DpUTMa Kepakiid xapopaTraya KU3AUPpWITraHaa, NCCUKIUK CUTHAIIU
KpaHHU €maau Ba OyF TabMHHOTHHHU Yuupamu. llynmaii kunamO, o3yKa 3pUTMAacHHHHI XapOpaTH
JIOUMO JJOUMUI paBHILA CaKIaHAIM.

Enuk xoHanmapiaa TMApOIOHMKA TEXHOJOTHACHAAH (oianaHTaHaa, aBTOMATIAIITHPHILI
3JIEMEHTIapUaH, XyCcycaH, 3KHII Matepuaiapu (OyFnoil) cudaru Tyrpucuia OupiaMuud MabIyMOT
OJIUII YUYH JaTYuKiIapAaH (oiinananran xoj1a Ba YHUHT TapaMeTpiIapuHU XaM POCTJIAIl MyMKHUH:
XapopaT, HaMJIMK, SpUTMAHUHI O03yKaBMi TapkuOu, pH npapakacu, rpaHyJIOMETpUK TapkuoOw,
3UWIATH Ba OOIIKajap, NIYHUHIAEK (OTOCHHTE3 YUyH Kyjail OyiraH XaBoJaru ra3 TapKHOWHUHT
KOHIIGHTPALUACH SKULI MaTepUAIMHU TOMUYMIATHO CYFOPHUII Y4YyH CYB TabMUHOTHHH, WIJIHU3
TU3UMHMHUHT HaMJIUTUHU, IIYHUHTAEK EPYFIMKHUHI JaBOMMMJIMIY Ba MHTEHCUBJIMIMHU POCTIIALI
UMKOHHUSATH SIPATHIIAIH.

TankukoTnap oaud Oopuin kapa€Hua TMIPOINOHUKA TEXHOJIOTMSCMHHM aBTOMATJIALITHPULI
XYCYCUSITIIADUHU JKOpUM KWIMILZA aBTOMAaTHKa »JJIEMEHTIapUAaH SpUTaMaapHU  BJIIEKTP
YTKa3yBUaHJIUTMHH Ba KUCJIOTAJIMK XaM/1a EPYFINK MUKJIOPHUHU SIIIWII O3yKajlapra YCUILIMHU Ha30pat
KWJaJurad Ba OupiaMud MabJIyMOTJIADHM OJIQJIMIaH JAaTYMKIAPHU KYJUlall OpKajld amaira
ommpunan [6].

XapopaTHH Ba HAMJIMK TYFpUCHAa OupiaamMuu MabiymoTiaapHu ol yuyH JIXT22 WAVGAT

AM?2302 pycymau JaT4MK KyJIaHWIAW. JIaTYMKHUHT yMyMUN
KYpUHHUIIYU 3-pacMIa KEITUPHUIITaH.
Xapopart / Hammuk-AXT22 WAVGAT AM2302 pycymiu 1aT4uK.

:‘j ‘. JlaTyuK pakamiiv, IOKOpH YI4YOB aHUKJIMIU Ba UILIOHWIMIMIHUIA 3ra

S "5 .': ‘\ 6ynmu6 0-100% opanuruaa HAMJIIMKHU aHUKJIAlll UMKOHUHU Oepajiu.
& %6 8 XapopatHu aHukiam -40 man +125 raya OynraH XapopaTHU
o ~\ aHUKJIaiau, 0BO3 Oepur 4acToTacH xap

1- 2 conmsna. YKumHM Xap 1-2 coHusna GMp MapTajaH KyIpoK

OJIMHCA HIUIaMailiv, JEKUH OU3HUHI JIOMMXaMU3 Y4yH IOKOpPHU

unuiam  tanad  KUIMHMaiAu. ABTOMATIAIUTHPHUIN TU3UMIIApU

TaliMepiap Ba OOIIKapyB OJIOKJIapura acocyianran 0ynuob [6], ymap

3-pacm. Pakam.u XapopaT Ba  Spnavpna  COBUTMIN IIAMOJUIATHIN BEHTHIISTOPJIAPH, SPHTHIL,

HAMTHIE AT Hacocnap Ba odpurmara CO2 TabMUHOTHHHMHI O€NrWJIaHTaH
BaKTJIap/ia UIIIAII aMaira OMIUPHIIIH.

Epurummu nasopar kuaunn. Epyrauk unkapaguras quoanap (JID{nap) sSKMHIApHE OXHPTH
Huiapia THAPONOHMKA YCyNIWJa YCHMIIMK ETHINTUPHUIN YYyH KymiuM4a €KU siroHa EpYyFINK
maHOanapu cudartuaa y3 YpHUHU TONMOKIA. YJIApHUHT KHYUK YI4amiapH, YUJAaMIIMINTH, Y30K
XU3MaT MyJJIaTH, TYJIKWH Y3YHJIUTWHUHT Y3Ura XOCJIWTH, HypJaHWII I03aCMHMHT HHcCOaTaH mact
MCHILIY Ba BJIEKTP KUPUIII OKUMHU OMIIaH YN3UKIIN (POTOHUK YMKUIIH YIIOY KATTUK XOJIaTIaru EpyFiuK
MaHOaJlapUHU NCCUKXOHaIapHu Eputniia (oiaaaHuil yuyH uaean xucoonanaam [7].

Epyrnuk umkapamuran auomnap (JIEJnap) épuUTHIIHMHT aHbaHABUH MIAKIIAapura HucOaTaH
Oup Karop ad3ayuIMKIapra 3ra. YJIapHUHT KHYMK YadaMiaapy, YUJaMIIWINTY, Y30K XU3MaT MyIaTH,
COBYK HYPJIM XapopaT Ba MaKCa/IJIM YPHATHUII 5kaBOOU YUyH MAbJIYM TYJIKUH Y3YHJIUKIApUHH TaHIaIl
koOmmusatu JID[mapau Oomka kyminad Epyrmmk mMaHOalapura KaparaHja caHoaT KOpXOoHajapuja
doligananum y4yyH KyOpok MociamTupaauiaap [8]. Ymly ad3ammukinap ap3oH TYIKUH
Y3YHJIUKIApH, EPYFIUK YUKHUIIM Ba HU KOHBEpTalMs KWIMILI CaMapaJopiiurd cOoXacuaaru sHTU
UITaHManap Ouinan oupranukaa oaub Oopuirad TaAKUKOTIap/Aa KaTTa y3rapuuuiap pyi oepau.
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VTKa3wiran TagKUKOTIap Ba YIAPHHHT HATHKAIAPH IIYHH KYPCATAMKH, THAPOIOHHMKA
TCXHOJOTUACUHU arpocaHoaT THU3UMHU A OMYXTa cM eTI/IH_ITI/IpI/IHI,Z[a aBTOMaTJ'IaI_HTI/IpI/IH_I TU3UMHUHHU
KOPHHM OSTUII OpKaJlu, WIMHH TaJKUKOTIAap onaubd OopHinl xamjaa Kypuima Ba yCKyHaJapHU
TaKOMIJIJTAIITUPUII TY(aiIn UCTUKOOIUTA MYHAUINTa alIaHTUPHUII UMKOHH SPATHIIMIIA MyMKHH.
V CHMINKIApHUHT YCUIIM y4yH sSHANA KyJail MAapOUTIApPHE TabMHHIALI OMIaH GOFIHK GUp KaTop
Ba3I/I(baJ'IapHI/I XaJl KHUJIAII OpKaJ'II/I l"PII[pOHOHI/IKa TECXHOJIOrUusicuaa CI/I(baTJ'II/I MaXCYJ'IOT oJijiira,
IIYHUHT/ICK, aBTOMATJIAIITHPULI TU3UMIIApHIaH (poiianaHuIn ydyyH SHTUM 3aMOHABUI yCyJUIapHU

spaTtyuira UMKOH 6epam/1.
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YK 621.65.053
BYFJION JOHUHU KAHUTA UIIJAIIT YCKYHAJIAPUHUHT
BUBPOJIUNATHOCTUKACHHU ABTOMATJIAIITUPHULI
IL.U.Kananoapos, npogh., “THKXMHH” Munnuit maokuxkom ynugepcumemu, Touikenm
X1 HIapugos, ooxkmopanm, "THKXMMHU'" MTY Byxopo mabéuuii pecypcrapuu éowkapu
uncmumymu, byxopo

Annomayun. Maxonada KUWIOK Xyscanueu 03uK 08Kam MAaxcyloiapuii uuiab yukapuul 6a
Kauma umiaul HeapaéHaapuoa uwaamuilaouean MauuHa-mexaHuzmiapuoa oyiaouearn opmukyd
BUOPAYUAHU AHUKIAUL XAMOA HOJCYSI MALCUPTIAPHU ONOUHU ONUW UMKOHUSMAAPU KeTMUPULSAH.
LIynunedex, uwinab uukapuwi 6a KAuma UWIaui KypUiMAalapuHUuHE 3JeKmp pumma KUCMAApu
y3ammanapuoa OOUMuULl myxmoecus Xapaxkam oyieanu yuyH MaxKkamianysuu Kucmiapuoa oywauiiap
60 MEXAHUBMHUHR ICKUPUWU Ky3amunaou, 0y 3ca y'3 Hasbamuoa opmuxya eubpayus Keauod yukuuuea
cabab oOynaou. Ywby maxonada 3aMOHABUL YIUO8 GOCUMANAPU 64 KOHMPOJIEPIAPUOAH
Qotioananean xon0a opmukya GUOPAYUAHU AHUKIAW MEXAHUSMAAPHUHS UWL DEHCUMUHU YMYMUL
OUACHOCTNUKA KUTUWL XaMOa MAMEMAMUK MOOeLLAUMUPULL MACANANAPY MAXTUTL IMUTSAH.

Kanum cyznap: yckyna 6a mawunanap, SKCHAYmMamcus, SCKUpuL, OUaeHOCMuKa, 0y3uiuuiiap,
MEXHUK MOHUMOPUHS, UMOHYTIUIUK, OAMYUK, KOHMPOJLIep.

Annomayun. B cmamve npedcmasienvl 03MOACHOCIU 8bIAGIEHUA U30bIMOYHOU 8UOPAYUU 8
MAWUHAX U MEXAHUZMAX, UCHONIb3YEMbIX NPU NPOU3B00CMEe U nepepabomKe celbCKOX03AUCTEEHHOU
nUWesol NPOOYKYUU, U NPeOynpeHcOeHUs] HexCelamenbHuX AeneHull. H3-3a noCmoanHo20 08UdNCeHUs
8 nepeoauax dNeKMpuYecKux udacmeti NPOU380OCMBEHHO20 U MEXHON0SUUEeCKO20 000pYO08aAHUS
HaO00armes pa3doImanHOCmy U USHOC MeXAHU3MA 8 3aNOPHbIX 0emaiax, 4mo 6 c8ol 04epedb
8bI3bIGACH UpesMepHYlo eubpayuio. B cmamve paccmampusaemcs npumeHenue co8pPeMEHHbIX



