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PE3IOME

YCTaHOBNIEHO, YTO TIPW TOCIOWHON TEXHOJOTWHA BHECEHHS MUHEPaIbHBIX yIOOpEHHIMA
CTOMMOCTh TpaKTUYeCKas pealu3alii MAalIiHbl MOXET OBITh CHW)KEHO, a €€ KOHCTPYKTHBHOE
pewieHne MOXeT ObITh ympomeHo. OIHMUM U3 ONpeleNsIOmMX 3JIEMEHTOB pa3padaThiBaeMoOro
KyJIbTUBAaTOpa-y1oOpUTEIIsl Ui MOCIOWHOIO BHECEHUS! MUHEPAIBHBIX YIOOPEHMH SBISIETCS TSATOBOE
ycuiue, KOTopoe HeoOXOJUMO Ha IepeMelleHre pabodero opraHa 3aBUCHT OT MHOTHX (PakTOpOB, K
HUM MOXXHO OTHECTH (PU3UKO-MEXaHMUYECKHE XapaKTEPHUCTUKH MOYBEHHOW c(epbl, KOHCTPYKTUBHBIE
XapakTepUCTUKa pPabodero opraHa M TEXHOJOIMYECKHE XapaKTepUCTHKH pabouero mporuecca
00paboTKK TOYBEL. B CBsI3M ¢ 3THM, POBECHBI TEOPETHYECKHE HUCCIEIOBAHUS C 1IETbI0 YCTAHOBKU
B3aUMHOH CBSI3M MEXIY (PH3MKO-MEXaHUYECKUMH CBOWCTBAMH, KaK KOHCTPYKTUBHBIMH TTapamMeTpaMu
paspabaTeiBaeMOro paboyero opraHa M TEXHOJOTMYECKHMU MapaMeTpamu ero padboTsl. B pesynbrare
TEOPETUYECKUX HCCIIEAOBAaHMH TOIy4Y€HO BhIPa)KEHHE, CBSI3bIBAIOIIEE BCE OCHOBHBIE KOHCTPYKTHBHBIC
Y TEXHOJIOTHUYECKHE MapaMeTphl: TATOBOE YCHIIHE padovyero opraHa mpsMo HPOMOPIHOHATIBHO JTMHE
neMexa, rryOuHe o0pabOTKM M yriaM pe3aHHs M pacTBOpa Jallbl, a TAKKe KBaJIpaTy MOCTyNaTeIbHON
ckopoctH. PacueT mokaszai, 4To TAroBoe ycuiine pabouero opraia npu NPUHITHIX TEXHOJIOTHYECKUX U
KOHCTPYKTHBHBIX Napamerpax paBHO P = 124.3 kr/c, 4To BIOJHE COOTBETCTBYET ONpEACICHHOMY
pesynbTaty. Ha cienyromiem stamne ucciefoBaHUs HOIyYEHHBIE Pe3yabTaThl HEOOXOANMO MIPOBEPUTH
Ha J1a00paTOPHBIX 3KCIIEPUMEHTAX, IyTEM IIPOTACKUBAHUS ONBITHOIO paboyero opraHa B MOYBEHHOM
KaHaJle ¥ JMHAMOMETPHUPOBAHUEM TATOBOTO YCHIIHSL.
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ABTOMATHM3ALIUS CEJIbCKOXO3SIMCTBEHHBIX OBBEKTOB C IPUMEHEHUEM
OIUPPOBBIX TEXHOJIOT' MU
AUTOMATION OF AGRICULTURAL FACILITIES USING DIGITAL TECHNOLOGIES

AHHOTAUA

Makanana aypul MIapyallbUTBIFEl OHAIPICIHIH MPOIECTEPiH aBTOMATTAHBIPYFA IOy JKacaFaH.
TeXHONOTUSIIBIK MPOLEeCTEPl aBTOMATTaHABIPY aybll HIapYalllbUIbIFEl OHIMJCPIH KapKBIHABI JaMBITY
JKOHE OFaH CYPaHBICTBIH apTyhl JKarJaibIHAa ©3eKTi MiHIeT Oonblln TalObuTambl. Byi, e3 keseriHne,
KOCIMOPBIH  OACIUBUIBIFBIHBIH  aJIBIHAA aJaM eHOeriH aBTOMATTaHABIPBUIFaH KYpBUIFBUIAPMEH
aJMacThIpy OOWMBIHINIA HAKTHI MIHIASTTEPAlI KOsAAbl. Makajajia aybll [IapyalllbUIbIFbl ©HAIpICiHIETi
aIaMHBIH KbI3METI HOTIKECIH/IE TYBIHIANTHIH Tayap MIBIFBIHAAPEI MEH pecypcTap/IbiH OapibIK eHaipic
Ke3eHJICpiHJIeT] MIBIFbIHAAPHI TYPAJIBI MBICAIAp KAPACTHIPBUIFaH.

Makanaga Kyc QaOpukacelHIa TYHBIK IMKIMEH OacKapbUIaTHIH aBTOMATTaHIBIPBUFAH KYC
a3bIKTaHJIBIPY 9/iCi KapacThIphlIFaH. bysl aBTOMATTaHIBIPY JKYHECIHIH KaTeJiK JICHICHiH MUHUMAJIJIbI
JISHTelre JIeliH TOMEHIeTyTe KoHe KaKETTI 3aH OOHBIHIIIA PETTEINETIH MaMaHbl 0acKapyFa MYMKIiHJIIK
Oepermi. ATamraH XyiHele KO3IBIPFBINI ocepiepAiH KOpCEeTKIITepiH Oakpliay KapacThIphLIMaraH.
Backapy xylieciHiH Kepi OaiijlaHbIC apHACHI OCHI TApaMeTp/Ii OaKbLIak b,

Conjaii-aKk MaKajiaja a3bIK TapaTKBIIITHIH aFbIHIBI JKETICIHIH JICKTP KETETIHIH JUHAMUKAIBIK
AJIEMEHTTEPIHIH KYPBUTBIMIBIK CXeMachl Oepilly CHIaTTamMachblHa TYPJICHIIPUTIN, KapacThIPBLIATHIH
aBTOMATTHI OacKapy KyHeciHiH TypaKThUIbIFbI HallKBUCTIH JKHINIK KpUTEpHii OONBIHIIA ecenTemnei.
Byt sxyiieHiH KO3BIPFBIII dcepiiepre TYPaKThUILIFBIH pacTay YILiH KYpriijei.

ANNOTATION

The article presents an overview of the automation of agricultural production processes.
Automatization of technological processes is an urgent task, in conditions of intensive development of
agricultural products and increasing demand for it. Which, in turn, sets specific tasks for the
management of the enterprise to replace human labor with automatic devices. The article considers
examples of human activity in agricultural production leading to the appearance of numerous losses of
goods, as well as resource expenditures at all stages of production.

The article considers an automated method of feeding birds at a poultry farm with a closed-loop
control system in such a way as to reduce the error to zero or to an acceptable value, thereby ensuring
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a change in the regulated value according to the required law. At the same time, none of the
disturbances is measured, and their influence on the controlled value is perceived by the control
system via the feedback channel. Also in the article, the structural scheme of the dynamic links of the
electric drive of the feed feeder production line is transformed into a transfer characteristic, followed
by the calculation of the considered automatic control system for stability according to the Naikvist
frequency criterion, to confirm the stability of this system to disturbing influences.

Tyitin ce30ep: oHOipicmix dceni, Hcemuon 003amopsl, A8MOMammsl OACKApy JHCyueci, ayoli
wapyautvlisvlebl, Aa6MoOMamuKda.
Key words: production line, feed dispenser, automatic control system, agriculture, automation.

Kipicne Aypur mapyamibUIBIFBl ©HAIPICIHIH TEXHOJOTHSIIBIK IPOILECIH aBTOMATTaHIBIPY —
KeIIeHII MEeXaHWKAJTAHABIPYAbIH HOTIXKeci Oompmm TaOpmampl. bynm mpomecc eHAipicTi agam
KaTeICyblHaH  OocaThlll, OHBIH  TEXHOJOTHSJIBIK  Tmpouectepai  Oackapy  (QyHKUMSIIapBIH
aBTOMATTAHABIPbUIFAaH Oackapy >kKoHe OaKpulay KYPBUIFBUIAPBIHA AayBICTBIPYIBl Ke3[eHmi. AybLl
MIapyaIIbUIBIFEl OHIMIEPIHIH camackl MEH CaHBIH apTTHIPY, TYTHIHYIBIH KapKbIHIBI ©Cyi, COHmai-aK
aybll IIapyallbUTBIFBl CANachlHAA >KYMBIC icTeyre MalblH JKYMBIC KYLIIHIH >KETiCIEYNIiiri, Oy
MOCeJIeH] a/laM €HOETIH TOJIBIK HeMece illiHapa aybICTHIPY apKbUIbI MIEITYTe abI KeIi.

En xenm Taparam memimuepnaiH Oipi — KbI3METKepJep TalllIBUIBIFEl JKaFAalbIHIa KallFaH
KBI3METKEpIIep apachlHAa MIHACTTEepAl YakpITmia Kaiita Oeily. OpTypial camajgapiarsl
KOCIITOPBIHIAPIBIH JKYMBIC TOHKipUOeci OyJI MOCeNeHIH HIeIIiMi peTiHae Koijua 0ap KeI3METKepiepi
ONapIblH KociOM MIHIETTEepiHiH alTapiblKTail OeIiriH KYpalThlH pYyTHHANBIK OIeparusuiapIaH
Oapeiama Oocatynbl kepcereni. KemrereH 3eprreynep KepCeTKEHIEH, aBTOMATTaHIBIPY IMPOIECi
KONTEreH JKYMbICTapJa TOJBIK JKy3ere acnaraH. COHBIMEH KaTap, KeHOip MamaHIbIKTapaa
KBI3METKEP/IiH JKYMBICHIH TOJIBIK aBTOMATTAHABIPY MYMKIiH eMec. JlereHMeH, KbI3METKEpIepAiH Kacion
KBI3METi asiChIHIA JKY3€re achIpbUIATHIH aKMapaTThl KHHAY JKOHE OHJCY, PYTHHAJBIK Onepanusiiap
KEIICHIH OPbIHJAY CHAKTHI KOTITEreH 9pEKEeTTEP/i TOJIBIK aBTOMATTaHABIpYyFa Oomazsl [1].

AyblUl IapyalmbUIBIFBl  OHAIPICIHAETi MpolecTepai aBTOMATTaHABIPY HETI3TT  OHIIPICTIK
MPOIIECTEP/Al OpBIHAAY Ke3iHJAe MaHbBI3IBl pen arkapaabl. byn skarmalima MaMaHOapAbIH KociOow
MIHICTTEPIH OpBIHIAY aNTapIBIKTAl >KEHUIIeTLTenl >koHe >Kkexenzaeriieni. Kemreren aypur
HIapYallbUIbIFl  KOCIHOPBIHAAPBIHBIH EPEKIIeNiri — OJapAblH ©OHAIPICTIK mpolecTepl OypbIHHAH
KaJbInTackad. Ke3 KelareH KocimopbhIHHBIH JKYMBICBIHA ©3TepicTep €Hri3y apTypili Kemicylepai Tajar
ereni.

AybUT MapyalibUIBIFBl KOCIMOPBIHAAPBIHBIH KYMBIC EpeKIIeNiKTepiHe TOKTalcaK, Keieci
CUMaTTaMaiap/bl aTarm eTyre 0oJajbl:

® OPTYPJIi JKYMBICTApAbl OPBIHIAYIBIH YaKbIT HIeHOepi Oap >KoHe onapipl KeiiHre Kajasipy
MYMKIiH eMec;

 OPBIHJIAJIFaH )KYMBICTAPJIBIH CaIlachl TYNKIUIIKTI HOTHXKEre TIKeINel acep eTe;

e KbI3METKEpJIepre JereH KaKeTTUIIK OpPBIHAAIATHIH >KYMBICTApIbIH KeJeMi MEH camachlHa
0OalJIaHbICTHL

 )KYMBICTBIH alTapJbIKTai Oeliri ete ayblp, Oyi1 OocaThlIFaH KeeMi 6acka KbI3MeTKepiepre
KaliTa Oeiyre MyMKiH/IIK OepMen/i.

AyBUT MIapyambUIbIFBl KOCITOPBIHIAPBIH/IA )KYMBIC ICTEHTIH Kaapiap epeKIle CHIIaTKa Ue JKOHEe
kebiHece Oacka KbI3METKEpJIepMEH, KOCIOpBIH IIIiHIE Jie, OAaH ThIC JKepiepue Je e3apa
opekerteceni. KemnrereH aypul HIapyalibUIBIFBl KOCIMOPHIHAAPHl KaAp TaIUIBUIBIFBl JKaFJaibIHIA
JKYMBIC icTeii [2].

Kagp w™ocenecin memryain Oip OJbl — KbI3METKEpJIep MEH KOCIIOPBIHHBIH OpTYpIi
OOIIKTEPiHIH KYMBICBIH aBTOMATTaH/BIPY MPOIECIH KeHEHTy. OHIIPICTI aBTOMATTaHIBIPY aJaMHBIH
KATBICYbIH a3aMThIN, >KYMBICTBIH THIMIUIIMIH apTThipaabl. AybUl IIApyallbUIBIFBl KOCIOPHBI
asICBIH/IAFbl aBTOMATTaH/IBIPY HpoLeci KebiHece cTaHIaPTTHI ’KOHE THITIK SpEKeTTepAl KaMTuabl. by
OpeKeTTep aybll MIapyallbUTBIFBIHIA YaKbIT MEH KYIITI KON KaKET €TEeTiH eH KypAewi KyMbICTap
0o Tabbutanbl. COHABIKTaH OYJl 9peKeTTep/li aBTOMATTAHJABIPY — KOCIMOPBIH OaCHIBUTBIFBIHBIH
HETi3ri MiHAeTTepiHiH Oipi.

Kemnreren 3eprreynep KepceTKeHIeH, aybul MIapyallbUTBIFBIHIAFEl aJAMHBIH KBI3METiI OHIMHIH
HIBIFBIHIAPHl MEH OapblK OHIpIC CcaThUIAPBIHIAFBl PECYPCTapAbIH IIBIFBIHBIHA aNbIT  KeJe.
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Meicanbl, CyT OHIIPICIHIETI IIBIFBIHIAP AcHTreri 53%-Fa neliiH, acTeik eHmipici — 48%-ra neiiiH,
TYHHEK >KOHE JKEMIC-KOKOHIC OHIMIEpPiH eHAipy colikecinme 75% xoHe 57%-ra neiiH xKeTyl MYMKIH
[3-19].

Marepuangap ™men amicrep. byn wMakamaga OackapbUlaTBIH —3JEKTPONPUBOATHI  a3bIK
TapaTKBIIITHIH aFBIHABI JKENICIHIEeTT aBTOMATTHI 6acKapy kyieci Tanmanaasl (1-cyper, a). Conpmaii-ak
aBTOMATTHI OacKapy XYHECiHIH OpHBIKTBUIBIFEI anreOpajblK >KOHE JKHIJIK KpuTepuiiinepi OOWBIHIIA
TangaHabl.

Ipi aBroMaTTaHABIpY OOBEKTiCiHIH Oesiek OeimiekTepre OOJIHTeH IIAaFblH ONEpanusIapbl
OHJIIPICTI YHBIMIACTHIPY oAici 0ok TaObIIaabl. by omic aFsIHABI OHIIIPIC e Te aTanaabl. AFBIH]IBI
ke Oenrini 6ip omeparusIapabl OpBIHAAYFA JKayanThl MalTHHAIAP KEIIeHIH MIOFBIpIaHAbIpaIsl, Oy
OHIMHIH Oip JXaOJbIKTaH CKIHIIICIHE JOWEKTI OTy MPOIECIH KaMTaMachl3 €Teii. AFBIHIBI XKEIire
KaTBICATHIH MaIllMHANAp MEH XKaOABIKTapAbIH CaHbl TEXHOJIOTHSUIBIK MPOLECTIH MIapTTapblHa Coikec
anbpIKTanaapl. COHBIMEH KaTap, MalllHAJapIblH CaHBl OHIIPICTIH CEHIMAUTIITIHE TiKeJeH acep eTeni.
AFBIHJBI KeTiIe xa0 IbIK HEFYPIILIM KOIl 00JICa, OHBIH )KYMBIC CEHIMJILIITI COFYPIIBIM TOMEH OOJIa bl

AFBIHIBI JKENUICP/IH KYPIACIUIIrT MEH JJICKTP MAIllMHATAPBIHBIH KOMTIrl XYHEAeri 3JIeKTp
KO3FAJITKBIINITAP/IBI AYPHIC iCKe KOCYIBI Tallall eTefi, SiWTHece OYJI TOKTHIH KYPT KOTEpiyiHE allbII
kenyi MyMmkiH. COHABIKTaH Ke3 KEJIT'CH aFbIHJbI JKEJiHI jko0anay eHIMHIH KO3FaJIbic OaFbIThIHA
KapaMa-Kapchl PETIEeH IEKTPONPUBOITHI iCKE KOCY/IbI, all OHBI a)KbIPATy bl Kepi PETTLTIKIECH KOCYAbI
KaMTubl. 1-cyperte (0) aFbIHABI JKETiIeT] 3JeKTPOIPUBOITAP Bl KOCY CXeMAaChl KOPCETIITeH.

/

N\ >
OHIMHIH KO3FaJIbIC OaFbITHI

—

<—
Kocy peri
(6)
Cypert 1 — aFbpIHABIK XKeJliHI KOPEKTEeHIiPrillTiH 0acKapbUIaThIH 3JIEKTP KETerl.
a) KYCTap/Isl aBTOMATTaH BIPBUIFaH a3bIKTaHABIPY MPOIIECi
0) arbIHIBIK KEJIHIH 3JICKTP KETeKTepiH Ti30eKkTel Kocy

Bip 371eKTp KO3FaITKBIIIBIHBIH TOKTAybl )KYKTEMe OepeTiH OapliblK MalllMHANIapAbIH TOKTAYBIH
Ooipkaiinel, Oy peTTe MalMHAmap KeMeriMeH >KYKTeMeHi Tycipy skamracyel Tuic [7, 20].
Bapiblk AJIeKTp KO3FANTKBINITAPhl CUTHAI Oepy KYPBUIFBUIAPHIMEH KaOJBIKTalybl KepeK, COHbIMEH
KaTap KO3FaJITKBIIITHIH IaMaJIaH ThIC )KYKTEITyiHEH HEMeCce TEXHOJIOTHSIIBIK MPOLECTiH OY3bLTybIHAH
KOpFay KYPBUIFbIIAPhI KAPACTHIPBUIFAaH, OHBIH CXeMachl 2-CypeTTe (a) KOpPCeTUIreH.

ConbiMeH Oipre aBTOMATThl 0acKapy KyHecl TYHBIK *OHE alllbIK IUKIJEPIAC JKYMBIC icTed
amanel. TyHBIK LUKITEe PETTENIETIH IIaMaHbl PETTEeYIN ocepaiH OoJMaybl TOH, HOTHIKECIHIC
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nmapaMeTpiiep MEH OJapiblH MOHACpiH Oakbuiay »Xy3ere acelppuiMaiabl (l-cyper, ©). MyHnnait
JKYHENep 9IeTTe DIIEKTPONPUBOATHI iCKE KOCY KOHE TOKTATY YIIIiH KOJJAHBLUIA/IbL.

ABBIKTaHABIPY oficiHe (TOJIBIKKAHIBl HEMEece MOJIIEePICHTeH) OaillaHBICTBI KYCTap.Ibl
OopaakpUIayFa apHaJIFaH JKaOJbIK KYCTHIH JKachIHA, TYKBIMBIHA JKoHE 0acka Ja epekiie (hakTopiiapra
0ailIaHBICTBI OHBIH KAXETTUTIKTEPIH JKaH-KAKTHl KaHAFaTTaHIBIpYbl Thic. Ox 6ip KyHHAIK
OanamaHmapra Jia, epecek, calMarbl ayblp KycTapra Ja skapamjbl O0ONybl Kepek. Bbyil perte asbikka
OHall KOJ IKETKi3yJli KaMTaMachl3 €Ty OHE OHBIH IIBIFBIHAAPBIH OOJABIpMay MaHbI3IbL. OChI
MakcaTTa OpTYpPJi THUNTETI JKeM CAJIFBIITAp JKacaiFaH (2-Cyper), oyliapra xeMm Oepy ©31H KaKCh
KOPCETKEH JKeM TapaTyIIIbl )KYHEeHIH KoeMeTiMeH xKy3ere aceppuiafst (4, 5, 11, 13].
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Cypert 2 — Xewm Tapaty aBTOMATThI 0acKapy NPUHITUIIL

JKemmernTi Tapaty aBTOMATTHI TYPZE JI€, KOJIMEH € KY3€re acbIpblUTybl MYMKIH.

ABTOMATTBI peXHUMJIE MPOIECC NporpamMmajia KOpPCEeTUINeH YaKbITTa MPOrpaMMa YaKbIThIHBIH
peneci (KT) icke KocbUIbIN, OHBIH TyHicnienepiH KM 1 MarHuTTi cTapTep KaTylmkachblHbIH KOHTYPBIH/IA
abymaH Oactananbl. by )Kyk THEHTIH KOHBelHepiH KochuTybIHa cebenmii Ooxanel. by perre KM1
MarHuTTiK craprepi Memmepiey xommnepiniH (KM2) MarHuTTiK craprepiH OelceHaipin, TUCTIEHCHHT
iatdopmaceiibiH (KM3) MarHUTTIK cTapTep KaTyIIKachblHBIH KOHTYPBIHAAFBI OHBIH TYHicmenepiH
JKa0aIbl.

JKemien koHBeHepiHEH XEMIION KelreH Ke3ue >kemimentiH Oap Oomybsl maruwriHidH (CL)
Tyiicnenepi xaobutapl, o1 KM3 cTapTepiH icke KOCHII, AUCIICHCHHTITIK TUIATQOpMaHbl OeJICeHAIpeIi.
[Inardopma apTKbI *KaKKa TOIFAHABIKTAH OHE OJI LIETKI KaJIBIIIKA KETKEHIIKTEH, MIEKTi aybICTBIPBII
KOCKbIII (SQ) camapra LIBIFBIN, KeWOlp KOHTaKTiepai ambin, OackaiapblH xkabampl. byn KM3
CTapTepiHiH axXbIpaTbUlyblHa koHe KM4 crapTepiHiH aKTHUBTEHYiHE OKENINl COFajbl, Oy
JIUCTICHCAIIMSUIAHATBIH TUIaTGOpPMa MOTOPBIHBIH DPEBEPCUBTINITIH TyFbI3aabl. COHBIH cajjapblHaH
JKEMIIeN KOPEKTEHYIIIepAiH OipiHII KapThICbIHA aFbuia Oacrtaiiipl, an rwiatopMaHbH o3 Oip
ME3TUIJIe eKIHII KapThIChIHA JKEMMEH TOJIBIFAIBL.

[Inardpopma Kapama-Kapchl IIETKI JKarjaira JKETKEHAE IIeKTI axbIpaTKeill (SQ) e3iHiH
KOHTaKTiIepiH Oacramkpl Kydre, oHblH iminae KM3 craprepre kaiita aysicTipansl. [lnardopma
KO3FaJIbIC OaFbITBIH ©3TepTelli, ajl KEeMIUOI KOPEKTeHAIPrilTepIiH EKIiHII XKapThIChIHA TacTalaibl.
IIpouecc kepceriiren MUKIIIH coHbiHAa penemk (TK) KoHTakTiiep amiblIFaHra JCHIH KajFacasbl.
Erep xem mep3imineH OypwiH Oitce, onna SL maTyuri AucneHCHHT aTGopMachkiH OarnapiaMaHblH
COHBIHA JICHiH TOKTATabl.

TyHBIK [IUKIIIE KYMBIC ICTEHTIH aBTOMATTHl XyHe (3-cypeT, a) akmapaTThlH €Ki apHachlH
KapacTeipaisl. by g(t) — OepiireH aknapaT apHachkl; y(t) — peTTeNeTiH NIaMaHbIH HaKThl MOHI TYPajibl
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aKmapaT apHachl, COHJal-aK Kepi Oainmanbic apHachl. J{an ockl kepi OalmaHBICTBIH OOnyBl Oackapy
KaTeciH aHbIKTayFa MYMKIHAIK Oepemi: x(t)=g(t)-y(t). Kate moHi perrteymmi acepai m(t) aHBIKTaHIbI
JKOHE KaJTBITITaCTRIpaAbl. Bysl CUTHAIT KaTemiKTI HOJIre ACHIH TOMEHICTII, )KYHEHIH Talam eTiUIeTiH 3aH
OolbIHIIA opi Kapail MKYMBIC ICTEyiH KaMTaMachl3 €Tyl Kepek. KO3IbIpFbIl ocepii esmey
JKYpri3inmeni, 6ackapy Kyieci OHBI Kepi OaiylaHbIC apHaChl apKbUTBI OaKpuIaiiabl. backapynsH Oyt
TYp1 KaTe OOMBIHIIA PETTEY JeT aTalajbl.

Haru:xesnep men onapasl Tankpliay. Kepi Oaiinansickl Oap sKyHeHiH KYMBIC icTey KacHeTTepi
allIbIK KYHenepre KaparaHaa aiTapibIKTai jKOFaphl, OJapabl Keyeci xaraainapaa KoiJaHaasl: Tepe
Oaxpiiay KakeT OomaThlH AekTp >kerekrepinae (DXK); Oepinren ocep g(t) Kypaeni esreprerze; Oip
MEXaHU3MHIH YHJIECIMII JKYMBIC ICTEHTIH OeJikTepiHAe HeMece OpTYpii MeXaHH3MACPIiH
KOIIUTITIH/IE; iCKe KOCY, TOKTATY JKOHE Kepi KalTapy IpoIecTepiH peTTey KaxeT OosFaHa.

ABBIK TapaTylblH aFbIHIBl JKEICIHIH KYPBUIBIMIBIK CXEMachlH THNTIK JUHAMUKAIBIK
AIIEMEHTTep OJIOKTaphIMEH TYPIEHAIPY 4-CypeTTe KOpCeTUITeH.

X ¥

= wn Wi(p) f=o Wa(p) o Wa(p) foof Wa(F) f—u WO —-

Woe(p)

Cypert 3 — JKeM TapaTKBIIITHIH 3JICKTP KETETIHIH JHHAMUKAIBIK OaliIaHBICTAPBIHBIH KYPBUIBIMJIBIK
JAarpaMmMacsl

Cxemara coiikec 013 1 popmynara colikec Oepy QyHKUIMSICBIHA TYPJICHAIPEMI3

Wipin

W(p)pes = -

(1.2)
rae W) - op cinteMeniy Oepisty QyHKIUSIIAPHL;
Ko — kepi Oatinanpic Kod(hdUITUEHTI.

byn perre W) — jkekenereH 5JeMeEHTTIH Oepy (QyHKUMsIIapbsl opTYpii TOyeNIiUTiKTepIe
Oepineni.

Kyc ¢dabpukackiHIarbl a3blK TapaTKBIIITHIH AJIEKTP JKETET1HIH X0OaTaHFaH MOJEIiHIH KYMBIC
CEHIMJIUIITIH aHBIKTay YIIiH MuXaiIoB KpuTepuiii OOWbIHIIIA OPHBIKTBUIBIK TaJJIaybIH XKYprizemis [14,
16].

ky#= k= Icq =k B
T * Top D3+ (T, # Typg + Topg )02 + (T, + Topg Jp +
B 0,5%1%1,25%4,5
©1,4(0,35)2p% + (1,4 = 0,1+ (0,35)2)p2 + (1,4 + 0,1)p + 1
1

¥

C0,17p3+ L4p2+ 15p + 1

W(p)p =

3epTTeneTiH KYHEHIH >KHUTIK cHUIAaTTaMajapblHbIH AaHAIWTHKAIBIK OpPHEKTEepiH ainy YIIiH

orieparop P-Hbl popmainbis! TYpIe Jo I¢ aybICThIpaMbI3, COHAA MbIHAHBI aJ1aMbI3:
2,81
(1-14w?) +j(1,50 — 0,17w?)’

Beurit ren OeuriiTi OeriliKe KajlFaHFaH KypJelli caHFa keOenTin, oenemis:

w Umjpas =
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(1- 140%) — j(1,50 — 0,17w%)
OchlI J)KepIeH alaMbI3;
281[(1 - 140%) —j(1,50 —0,17w%)]
(1-14w?)?+ (1,5w — 0,17 w?)?
2,81(1 — 1,4w?) B
(1— 14w?)? + (1,50 — 0,17 w?)2 — HaKTHI Beiri

—2,81j(1,50 — 0,17 w?) Sonic
— — — KHMAI bemiri
(1— 1,40?)? + (Low — 0,17w%)2

W(iw) =

P(w) =

Qw) =
®opmynara W 1 MoHiH 10-Fa ayBICTHIPHIII, €CENITEY HOTIDKENEPiH 1-KecTere eHrizeMis.

Kecre 1 — ecentey HoTmxKenepi

(& 0 1 2 3 4 5 6 7 8 9
N~ (o] Lo [ee] o ()] Lo < N~
— N 0 o] < et I ~ @ ~N
© o] I ™ ~N ~ <t ] — —
P(w) & 0 ™ N —~ S = S o S
o o o o o o o o o

1 1 1 1 1 1 1 1
@ % 0 <t N~ N To) © <t
© @ S X Q J = = S
Q(w) e N = 3 S S S S S S
S < o o o o o o o

ATBIHFaH MONIIMETTEpPre COMKeC HAKTHI JKHIJIIK CHITATTAMACHIHBIH OIaH IIBIFAphUIFaH KUK
CUIaTTaMachlHa TAYENIUNriHIH Tpadurin camambiz (cypeT. 5). MuxaiinoB kputepuidi OoWbIHIIA
T'omorpad.

£=Q(P)

5-cyper-HaiikBucT kputepwuiii 6oiibiHIma ["ogorpad

Kopeiteiaael. omorpad HaiikBuctriy aiftybiHma, Kyc ¢adpuKachlHOa >KEMILeIN TapaTy
MPOLIECIH aBTOMATThl TYPHAE PETTEy JKYHeci TypakThl, OV ©3 KEe3eriHAe KEMIIOIN TapaTKbIIIThIH
aBTOMATTaH/ABIPBUIFaH OacKapy >KyHeciHIH CeHIMIUIITHIH MaHbI3/1bl KOPCETKII OOJIBIN TaObLTA b
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PE3IOME

B cratee mpencraBieH 0030p aBTOMAaTU3allMU IIPOLECCOB B  CEIbCKOXO3SHCTBEHHOM
MIPOM3BOACTBE. B yCIOBHAX MHTEHCHBHOIO Pa3BUTHA CEIBCKOTO XO3SHCTBA M PACTYLIETO CIpoca Ha
NPOAYKIMIO aBTOMATH3aLUsI TEXHOJIOTHUYECKUX MPOLIECCOB CTAHOBUTCS OCOOEHHO aKTYaJbHOW. DTO
TpeOyeT OT PYKOBOJCTBa MPEANPHUSATHI BHEAPCHHS aBTOMATH3HMPOBAHHBIX YCTPOWCTB AJISI 3aMEHBI
pyuHoro Tpyna. PaccMaTprBaroTca mprUMephl 4EI0BEUYECKON JEATENBHOCTH B CENbCKOXO3S1ICTBEHHOM
MIPOU3BOACTBE, KOTOPHIE NMPUBOJAT K 3HAUYUTEIBHBIM M3JEPKKaM U YBEJIIMUEHHIO 3aTpaT PECYpPCOB Ha
Pa3INYHBIX 3TAIAX.

Ocoboe BHUMaHHE B CTaThe YJCICHO aBTOMATH3MPOBAHHOMY METOAY KOPMJICHHS TNTHI] Ha
nTunedadbpukax ¢ UCIOIb30BAHUEM CHCTEMbI YHPABICHHUS C 3aMKHYTBHIM KOHTypoM. Takas cucrema
MHUHMMHU3UPYET MOTPELIHOCTH, JOBOAS MX IO HyJS WJIM O JOIyCTUMOIO YPOBHS, M OOECIIeUHBaeT
peryjaupoBaHHE MAapaMeTPOB B COOTBETCTBUM C 3aJaHHBIMU 3aKOHamMu ynpasiieHus. [Ipu srtom
JeQeKThl HEe W3MEpSIOTCS HampsMyl0, HO HMX BO3ACHCTBHE Ha pEryjlupyeMble MNapaMeTpbl
KOMIIEHCHPYETCsI Yepe3 0OpaTHyIO CBA3b U CUCTEMY yIPaBICHHUS.

B crarbe Taxke mpeicTaBieHO MPeoOpa3OBaHUE CTPYKTYPHOH CXeMbl TUHAMHUYECKHUX 3BEHBEB
3JIEKTPONPUBOJA OTOYHOH JIMHUA KOPMOPA3AAaTUMKA B XapaKTEPUCTUKY TpaHcMmuccuu. IIpoBoaurcs
QHQJIN3 YCTOMYMBOCTH CHCTEMBl aBTOMAaTHYECKOIO VYIPABICHHS IO YaCTOTHOMY KpPHUTEPHIO
HalikBucra, 4T0 NOATBEPKAAET €€ YCTOMYUBOCTh K BHEIIHAM BO3JICHCTBUSM.
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