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UHTEJUIEKTYAJIBHBIMU CPEJICTBAMUA U METOJAMMUM KOHTPOJIA

3BosmmHckuil B.H., ®I'GHY «®enepanbHblii HAy4YHbIM arpouHKeHEepHbId IeHTp BUMy;
MocsikoB M.A., DI’ BHY «®enepanbHblii HAyYHbIH arporHKeHepHbIN eHTp BUM»;
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Iosvlwerue nNpoussooumMesbHOCmMU Mmpyoa 8 CeabCKOM XO3AUCTBE HeMbLCAUMO 0e3 UCTOAL308AHUS
UUPPOBHLL MEXHOA0UT, OA3UPYOUWUXCS HA UHMeEPHeme sewetl U nepedosblr MexrHoA02UsL. AHaiu3
A2POMEXHUUECKUL U IKOA0UUCCKUL MPedo8aHUT, NPedsasaiemble K PA3AUHHBLM MEXHON02UAM 00Pa -
0OMKU NOUBDL, KAK MPAOUUUOHHBLMU, MAK U NEePCEKMUBHBLMU CPEOCTMEAMU MEXAHUAUUU, NOKA3bLEA
em, YMmo Ce0es8pPemMeHHAs PeLUCTPAUUSL, COXPAHEHUE U Nnepedara IMUX OAHHBLL 8 20A08HOU KOMNbIOmMmep
mpedyem NPUMeHeHUS CAMbLL COBPeMEHHbLL NPUbopPos u 0bopydosarus. IIpubopsl, NPeoHaA3HAUCHHDLE
0L UCTBIMAHUS U IKCTAYAMAUUU NOUB00OPAOAMDBIBAIOUWUL MAWUH U NPOPAMMHOE obecneuerHue Oas
BbIHUCACHUSL IKCIAYAMAUUOHHO-MELHOA0UUECKUL Noka3amenel, 8binycKaemble 8 HACMOsUee 8pemsy
HEOOALUWUMU NAPMUAMU, OMBLUAOM NOCMABAEHHbLM neped Humu 3adauam, coomeemcmeayrom oOeli-
CMBYIWUM 0TEUECTNEEHHbIM OMPACAL8bLM CMAHOAPMAM, 00HAKO UX 6bLCOKAS CMOUMOCTMD U Y3KASL
CNEYUANUSAYUS 02PAHUNUBAEM UX NPpUuMeHeHue. Vicnoab3osarue npubopos oCYUecmansiemess 60 8pems
UCNBIMAHUT NOUB006PADAMBLBATOUWCT. MEeXHUKU NPU MPO8EOeHUU MEeXHUUECKOU IKCnepmussvl, azpo-
MEeXHUUCKOU U IKCNAYAMAUUOHHO -MELHOA02UHeCKOU 6U008 OUCHOK, 80 8PeMs IHePeMUUeckol OUeH-
KU, OUEHKU HadercHoCmU, 6e30nacHoCMU U IKOHOMUUECKOU OUeHKU KoHCMPYyKuuu. [Ipumenenue yHu-
BEPCANLHBLL CPEOC™M8 KOHMPOAS UCNOAL3YEMCS MAKHCE NPU UCNBIMAHUILX NPAKMUUCCKU 6CeX CeAb-
TOZMAWUH U MPAKMOPO8. AHarozuunoe 060pydosarue 3apydencHozo npoussodcmea mpebyem 3HAHUS
A3bLKA, HE00X00UMO20 ONbIMA PAOOMbBL C UHOCTMPAHHOU BbIUHUCAUMEABHOU MEeXHUKOU U NPOPAMMHBLM
obecneuernuem. Co30asas 6A020NPUAMHbBLE YCA0BUSL 0N NPOUSPACMAHUSL 8bLPAULUBACMBLL KYABMYDP 8
meueHue 8ce20 Mepuoda eezemayul, codardas ece Heobxodumble Npuembvl NOUB000O6PABOMKL, 8 MOM
yucae opyousmMuU € anemMeHmamu UUPPo8oz0 KOHMPOASL U PELYAUPOSAHUSL C YUemom Puauueckux
C80TCM8 NOUBbL, ee 3ACOPEHHOCMU, MeXAHUUECKO20 COCMABA U IPOOUPOBAHHOCTNU, NPEOULLCTNEEHHUKOS U
ocobeHHocmell HO8bLL MeXHOA02UT 8030eAbIBAHUS, NO380OAUM O0OUMBCS 8bICOKUX Pe3yabmamos 6e3 0o-
NOAHUMEALHBLL KANUMAAOBAONCCHUN.

RirogeBbre ciroBa: yugposvle mexrHoao2uu, nougoodbpabomxa, npubops. KOHMpoas, nepedaua
urgopMmayuu, azpomexnHuveckue mpedbOBAHUSL, IKOA02USL, NPOUIBOOUMEALHOCTNb, NPOZPAMMHOE
obecneuerue, unmepHem geuell.

Mora gquruposarna: 3soaunckuli B.H., Mocsaxos M.A., Cemuues C.B. ObecneuenHocms MexHOAO-
2ull 06pPabOMKU NOUBLL UHMEANEKMYAALHBLMU CPedcmeamu U Memoodamu KoHmpoas /.~ AzpapHulil
secmHuux BepaxHegoascvs. 2020. No 1 (30). C. 103-113.

Beenenue. CornacHo mnporpamme «lludposas [Io cymecTByron MM OLIEHKaM YPOBHS IPOHUKHO-
skoHOMHKa Poccuiickoii ®eneparyin», yTBepKIeH- BeHHMsS HH()OPMAIIMOHHBIX TEXHOJIOTUH B CEJIBCKOE
Hoit [lIpaButenbctBoM Poccuiickoit denepanu B X035iCTBO B HacTosuiee BpeMst Poccus 3annmaert 45-
urosnie 2017 rona, nepes; SKOHOMUKOM CTPaHbI M Cellb- € MecTo B Mupe [2]. BHeapeHne coBpeMEHHBIX TeX-
CKMM XO3HCTBOM, B YaCTHOCTH, TIOCTABJICHA 3a/laya  HOJIOTH Ha 0a3e BBHICOKOA(PGHEKTUBHON CEITLCKOXO-
NEPEUTH HAa MHHOBALIMOHHBIN IyTh pa3BUTHA [1]. 3AHCTBEHHON TEXHUKH HE TOJIbKO MOBBIIIAET TpeOo-
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BaHMS K KAueCTBY BBIOJHEHUS] TEXHOJIIOTHYECKOTO
nporecca, HO M BBI3BIBAET HEOOXOIMMOCTh HOBBIX
MOJIXOJIOB U KOHIEMILUH, B uncie KoTopbix «lIperu-
3UOHHOE 3emuienienuey», «PazymHoe 3emenenue»,
«HTeIeKTyallbHOE CeNbCKoe X03sicTBOY, «llnd-
pOBH3aIUsl 1 UHTEPHET Beeh» [3].

O06paboTKa MOYBHI SBISETCS CaMbIM SHEProeM-
KUM U PEecypco3aTpaTHbIM IPUEMOM 3eMIIeICHs.
Ha nee npuxonutcs oxono 40 % sHEpreTMUEcKUx
1 25 % TpynoBBIX 3aTpar OT OO0IIEro oobeMa mose-
BBIX paboT 1O BO3JIENBIBAHUIO U YOOPKE KYJIBTYpHIL.
C yueTrom Bcex NpUeMOB OYBOOOPAOOTKH, BKITIOUAs
BCTIAIIIKY, Tpedyercs exeronHo nepemectutb 6000 T
MOYBBI Ha KaKAoM rekrape. Ha ato 3arpaumBaercs
0OJIBIIIOE KOJIHMYECTBO HEOOXOAMMOro TOILIMBa. Tak,
IpY TPOU3BOJICTBE KapToemst U caxapHOl CBEKIIbI
pacxoji TOIUIMBA Ha MOYBOOOpaOATHIBAIOIIME OMepa-
muu coctaBisieT 18 % ot obmiero pacxoma, a npu
BBIPAIIMBAHUY TaKUX KYJIbTYp, KaK O3UMasi MIICHHU-
11, KyKypy3a U MoJICOMHEYHUK - 41 u 43 %.

C 1nouBo0OpabOTKON CBsI3aHBl HE TOJIBKO OOJIb-
e MaTepualibHO-dHEPreTHUECKHE 3aTpaThl, HO U
YILUTOTHSIIOLIEE BO3JCHCTBHE HA IIOYBY JBH)KUATEIEH
TPaKTOPOB, MOYBOOOPAOATHIBAIOLINX MAIIIHH, CLETIOK
U JIpyrosl TexHukd. VX macca ¢ yBeIMYEHUEM IIM-
PHHBI 3aXBaTa OpPYy/Hs IOCTOSHHO YBEIMYMBACTCS, a
BMECTE C 3THM BO3pACTaeT JaBJICHWE HA MOYBY XO-
JIOBBIX cucTeM. Tak, 3a IOCIeTHUEe TP AECSITUIICTUS
Macca TPaKTOPOB B pacyueTe Ha €AMHUILY IJIOLIa 1
HauHy Bo3pocina B 3 paza. [Ipu aTom 10515 KOJeCHBIX
TPaKTOPOB, Y KOTOPBIX yJEIbHOE JaBJI€HUE HA TIOYBY
yBeIu4miIock B 1,5-2 pasa, B CTpYKTYpe TPaKTOPHOTO
napka yenuumiack A0 70 %. Otum oOBsicHsETCS
HEOOXOJIMMOCTh JIOCTaTOYHO KECTKOTO KOHTPOJIS
IpU TPOBEIEHUM BCETO IMKJA MOYBOOOPAOOTKH —
JYIIEHUs, TaxoThl, KYyJIbTUBALMM, OOPOHOBAHMS,
JIMCKOBAHMSI, IPUKATHIBAHUS M IPYTUX OTIEPAIHH.

Jnst  CHWXeHHs MaTepualibHO-?HEPreTHYEeCKUX
3arpaT, oOecrieueHHs MOBBIIIEHUS MPOU3BOJUTENb-
HOCTH TpPY/ia, MOBBIIICHUSI KayecTBa paOOThl MaIlIuH
U COOJIO/IEHUSI SKOJIOTHUECKUX TpeOOBaHUI mprMe-
HHUTENBHO K TEXHOJIOTHSAM 0OpabOTKH MOYBBI, HEOO-
XOAMMO BHEAPEHHE arpoTEXHOJIOTHUECKHX CPEICTB
MEXaHU3AILUH C JIEMEHTaMH [IU(PPOBOTO KOHTPOJIS U
PEryIupOBaHuUs MapaMeTpoB pabOYUX OPTraHOB.

Leabr wuccaenoBanumil. AHamu3 mMmapameTpos,
nokaszaresjei TEXHOJIOTHYECKUX U IKOJIOTHYECKUX
TpeOoBaHUli, ornpeneaeHre HeoOX0AUMOro Habopa
UHTEJUIEKTYaJIbHBIX CPEJICTB U METOJIOB KOHTPOJIS
3a ornepanusaMu 00pabOTKH MOYBHI.
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Marepuanbl 1 MeToAbl. MaTepHaisl U METO/IbI
pEelIeHUH TPEICTaBISIIOT COOOW aHAIUTUYCCKUI
0030p CyLIECTBYIOIIUX LM(PPOBBIX TEXHOJIOTHA,
0a3upYIOLINXCS HA UHTEPHETE BEIEH U COBpEMEH-
HBIX IOCTHKEHUSAX HAYKU U TEXHUKH.

VYnpaBieHrne Ka4ecTBOM TOJIEBBIX paboT mpeay-
CMaTpPHUBAET IOCTOSIHHBIM KOHTPOJIb CO CTOPOHBI
arpOHOMUYECKHX CITY’KO XO3sICTB 32 BBIIOJIHEHH-
€M TEXHOJOIMYECKHUX OIepanui, coOI0AcHUEM
arpoTEeXHUYECKUX TPeOOBAaHMI M yCTAaHOBJIEHHBIX
HOpPMAaTHUBOB.

B coBpeMEeHHBIX YCIIOBUSX HM3MEpPUTENIbHbIE CHU-
CTEMBI JIOJKHBI 00JIafiaTh BO3MOXKHOCTBIO pa0OTHI €
CUCTEMaMHu CITyTHUKOBOM HaBUT AN
GPS/TJIOHACC, omepatuBHOI mepenadeli pes3ylib-
TaTOB MCHBITAHUN Ha YyJAJIEHHBbIA cepBep € MOMO-
b0 cucteM cotoBoil cBsisu GSM u obecrieunBaTh
BO3MOKHOCTh O3HAKOMJIEHHS C MOJy4EHHBIMU JaH-
HBIMU Hay4YHO-TEXHUUYECKHI MIEPCOHAT U CEIbX03TO-
BaporpousBoureneil. Tak, 3a nocinenHue nATh JeT B
HoBokybanckom ¢unuane ®I'BHY «Pocundopma-
rporex» (KyoHUNTuM) pazpabotaHo u U3rotoBie-
HO Oonee 20 pa3IMYHBIX CPEACTB MPUOOPHOTO 000-
PYZOBaHUS M HNPOrpaMMHOrO OOecredeHHs Il Uc-
IIBITAHUM, Cpelu KOTOPBIX Kak W3MEpUTEIbHbIE
YCTPOMCTBA JUIsl ONpPEEICHUsST KOHKPETHON BEIMYM-
Hbl, TaK U YHHMBEpCAIbHbIE TEXHUYECKUE CpPEICTBA
UCIIOJIB3YIOTCSL HE TOJIBKO TPH NPOBEAEHNUN HUCIIBITA-
HUM W ompeneneHuH TMOTPEOUTENbCKUX CBOWCTB
CEJIbCKOXO3SMCTBEHHON TEXHHUKH, HO U CEJIbCKOXO-
3SICTBEHHBIMH By3aMH MPH MOATOTOBKE BHICOKOKBA-
TM(UIMPOBAHHBIX CHIEHUATMCTOB [4].

Kpome crienuanu3npoBaHHbIX TpUOOPOB, yHOMS-
HYTBIX B Tabmuie [5], UCronb3yeMbIX BO BpeMsl UC-
MBITAHUN  1OYBOOOPAOATHIBAIOIIEH TEXHUKU TIpU
IIPOBEICHUN TEXHUYECKOW DKCIEPTU3bI, arpOTEXHU-
YECKOM M AKCILTyaTallMOHHO-TEXHOJOTMYECKON BH-
JIOB OLIEHOK, BO BpEMs DJHEPIE€TMUYECKOH OLEHKH,
0€30MacHOCTH, OLEHKH HAJEeKHOCTH U HKOHOMHYE-
CKOH OLIEHKM KOHCTPYKLMH, ITPUMEHSIOTCSI YHUBEP-
caJibHbIe MPUOOPBI, UCIIOIb3yeMble Ha HCIIBITAHUAX
MIPAKTHYECKH BCEX CEMbX03MAIIINH U TPAKTOPOB.

Pe3yabTarsl m o0cyxkaenue. /(s uccnenona-
HUM HOBBIX O0Opa3IllOB OTEYECTBEHHOW M 3apyOerk-
HOM CENbCKOXO3SIMCTBEHHOM TEXHUKH, a TaKkKe
MIPOBEPKH BHOBBH CO3/1aBaeMoil MpHOOpHOH arra-
parypel, B HTL KyoHUWUTuM opranuszoBaH Ba-
JUAALMOHHBINA MOJIUIOH ¢ HAOOPOM THUIHMYHBIX JUIS
LEHTpaJIbHOU 30HBI KpacHomapckoro kpasi ceib-
CKOXO3HCTBEHHBIX KyIbTYp [6, c. 44-48].
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Bce paspaborannsie B HTL[ mpuGopsr mpose-
PAIOTCA U UCHOJIb3YIOTCSI B COOTBETCTBUM CO CIIE-
[UAIBHBIMU TpOrpaMMaM# JJisi KOHKPETHBIX TeX-
HOJIOTUYECKUX BUJOB OLEHOK, pa3paOOTaHHBIMU C
UCTIONIb30BaHuEM nporpamm Juist OBM «'mybokas
obpaboTtka mouBk» ot 05.06.2015 Ne 2015616310,
«[loBepxHocTHass ~ 00paboTKa  MOYBB»  OT
05.06.2015 Ne2015616308, k CTO AUCT 4.3-
2010 «Mammsbl U opyaus ais oOpabOTKH mpo-
NAalIHBIX KyIbTyp. Meroabl OIeHKH (PyHKIHO-
HaJIbHBIX TOKa3zarenei», mporpamma «MEGDUR
Obry» ot 14.04.2017 Ne 20176114407, «Dxcrutya-
TallMOHHO-TEXHOJIOTUYECKAsl OLIEHKA CEJIbCKOXO-
3siictBeHHOM TexHUKU» (ETO) ot 12.09.2017 Ne
2017660904, «OHepreruueckas OLEHKa», «YPpo-
BEHb OE30IMAaCHOCTH TPYJa», a TAKXKe CTaTHCTUYe-
ckumu nporpammamu «Jlorucra», «TFakty, «Sig-
ma», «DakTopy, «Statisticy, «Onpenenenue oobe-
Ma BeIOOpku» oT 28.09.2015 Ne 2015660308. [ns
CPaBHUTEIBHON SKOHOMHYECKOW OLIEHKH TEXHOJIO-
Ml ¥ TEXHUYECKUX CpeAcTB Obuia paszpaboTaHa
nporpamma  «Texnomor» ot 13.12.2012 Ne
2012661372 [4].

HazemHrble uccnenoBanusi He BCera MO3BOJIIOT
B IIOJIHOM O0BbEME MPOAHATU3UPOBATH U OLIEHUTH
COCTOSTHUE CeIbCKOXO3AWCTBEHHBIX YIOAUHI U MpO-
KOHTPOJIMPOBATh IpoOIecC MoceBa U YOOpPKU ypo-
xast. Hanbonee peHTabenbHBIM U JIEHICTBEHHBIM B
JTAHHOM CITy4ae sIBJIIETCSl OCYILIECTBIEHHUE a3podo-
TO- U BUACOCHEMKHU ¢ nomoupto BITJIA yyacTkoB
CEJIbCKOTO XO3SIMCTBa M PACTUTENHHOIO MOKPOBA.
Haubonee goporoctosmuMu U CIOKHBIMA O KOH-
CTPYKLMHU, HO U Haubosiee MepCHeKTUBHBIMHU SIB-
JSI0TCS  OSCHWIOTHBIE JIeTaTelbHbIC —armaparhbl
(BIJTA), monyuuBiine 3a pybexoM HIMPOKOE pac-
IIPOCTPAHEHNE BBUJy UX YHHUBEPCAJIBHOCTH U TEX-
HUYECKUX BO3MOXHOCTEH 1si mprMeHeHus [7].

Cenbckoe XO3SIMCTBO SIBIIETCS OJIHOM W3 Tep-
CIIEKTHBHBIX c(ep, MPUMEHSIOMUX OECIUIOTHBIE

JeTaTenbHble  anmapaTthl A 3G(OEKTUBHOTO
yIIPaBJICHUS CEIHCKOXO3SICTBEHHBIM TPOM3BO/I-
CTBOM M MOHUTOPHUHIA MPOM3BOJACTBA arporpojio-
BOJIbCTBHSI.

Ha cerogusmamii AeHb OECHUIOTHBIC JieTa-
tenpHble ammapatel ZALA AERO (kxonnepn Ka-
JAITHUKOB) YCIEIIHO NPUMEHSAIOTCS B KPYIHEMH-
mux arpoxosuHrax Poccuu. bnaronmaps naHHbIM
O COCTOSIHUU CENbX03yroJuii, MOJy4aeMbIM B pe-
)KUMe peasibHOro BpeMenu, bBIIJIA mo3BomistoT
KOHTPOJIMPOBATh TOCEBHBIE U YOOPOUHBIE PAOOTHI
Ha TEPPUTOPUU LEIBIX PETHOHOB OJHOBPEMEHHO.
[TorygaeMble BUIEON300paKESHHSI CITY>KAaT OCHOBOM
JUISL TIPUHSITUS PELIEHUI MO palloHaIbHOMY HC-
MOJIb30BAaHUIO TIPUPOJIHBIX M CEIBCKOXO3SHCTBEH-
HBIX pecypcoB. DOTOCHUMKH BBICOKOTO pa3peliie-
HUs 00pabaThIBafOTCS B CICIHATU3UPOBAHHOM
MpOrpaMMHOM oOecrieueHuu U (HopMupYyIOT 0azy
JUIsL CO3/1aHusI U(PPOBBIX MoJielieit MecTHOCTH [8].

Hudposas mHbOpManus o (PU3NYECKUX CBOM-
CTBaX TOYBHI, TOJIIWHE 00paOOTaHHOTO CJIOs, CO-
CTOSIHUU C TUTY’KHOM MOJOIIBOI CIIOCOOCTBYET pe-
cypcocOeperaromieir 00paboTke TONs, a TaKKe
MO3BOJISIET MO100paTh ONTUMAIBHYIO TNIyOUHY 00-
paboTKH B MaHHBIN mepuos. st 3Toro mHOrIa uc-
MOJIB3YIOTCA CKAHEPhI MOYBHI, C MOMOIIBI0 KOTO-
PBIX CKaHHpYyeTCs NoYBa Ha IIyOMHY 00pabOTKU U
MOJTy4yaeTcsi TOTOBasi KapTHHA, COTJIACHO KOTOPOM
MOJKHO CIUIaHHUPOBATh MPEICTOSIINE paOOTHI.

B nanGonee pacnpocTpaHEeHHBIX Ha PBIHKE CKa-
Hepax MOYBbI UCTOJIB3YETCS OJWH M TOT YK€ TPUH-
LU 3JeKTPOMarHuTHOW uHAykuuu (OMMU), nos-
BOJISIFOLIMI TIPY TTOMOIIM HM3ITy4eHHS DJIEKTpoMar-
HUTHBIX IOJIEH OMpeneNuTh 3JIEKTPONPOBOJHOCTD
TTOYBBI.

Ceroans Haubombllee pacpoCTpaHEHUE TOJTY-
YHJIM TPU OCHOBHBIE CHCTEMBI, KOTOPBIE MO3BOJIS-
10T ckaHupoBaTh nouBy: Geonics EM-38, Veris u
Topsoil Mapper (puc. 1).

o )

Pucynok 1 - Ckanepbl nouBbl: a) Geonics EM-38; 6) Veris; B) Topsoil Mapper
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CkaHepbl MMO3BOJISIOT (PMKCHPOBATh YILUIOTHE-
HUE, CTPYKTYPY U BIAXHOCTb IMOYBBI IPAKTHYECKU
B PEKMME PEabHOTO BPEMEHH, ONPEIEIIATh JJIEK-
TPONPOBOTHOCTD, KOJIMYECTBO OPTaHMYECKOTO Be-
IIECTBA, KUCJIOTHOCTH MOYBBI U €MKOCTh KATHOH-
Horo obmena [9].

Jlst ioBbImIeHUsT 3)GEKTUBHOCTH TPHMEHEHHS
yI0OpeHH U COXpaHEHHs MOYBEHHOIO ILIOI0PO-
JMs TIepe]l TPOBEICHHEM MOCEBHON KaMITaHUH
IPOBOJUTCS KOMILIEKCHOE HCCIIEOBAHHUE TI0YB
(puc. 2), BBIABJISIOIICE PECYPC MO U MPUIHHBI,

. W

orpaHuyMBarIue (GpopMUpOBaHUE BBICOKOW TMPO-
AykTuBHOCTH pactenuid [10].

Teopernueckne OCHOBBI KYJbTYPHOW BCHAIIKH
IUIYTOM C TPEIIUTYKHUKOM, pa3pa0OTaHHBIC aKa-
nemukoMm B.P. BuibsiMmcoM, ocHOBaHBI Ha TOM, 4TO
Hapsay ¢ OOpb0OH C COpPHSKAMHM M BPEIUTEISAMU,
3¢ (HEeKTHBHOE TIOOPOAUE TMOBBIMIACTCS 3a CYET
TepeMeIeHUs] BEpXHETO CJI0sl BHU3 Ha riyouny 0,2
M, a HIDKHETO — BBEpPX, MEHSs, TaKUM 00pasom,
YTPAaTUBIIYIO CTPYKTYPYy BEpPXHErO Cjos Ha
OCTPYKTYPEHHYIO B HUKHEM CJIOE.

e T o]

Pucynok 2 — KomniekcHoe arpoXuMu4ecKoe uccaeJ0BaHue
1oJieil OTKPBITOr0 rPyHTA

Jist ocymecTBieHHsT KOHTPOJII KadecTBa OC-
HOBHON 00pa®OTKHM TMOYBBI HEOOXOJAMMO MPHJEP-
YKUBATHCS ajiropuTma (puc. 3).

JlaHHBIN aNTOPUTM PEANTM30BAH B CTPYKTYPHOM

CXEME YIPaBJICHUSI TEXHOJIOTUYECKUM MPOIECCOM
OCHOBHOI 00pa0OTKHM MOYBBI C YCTPOMCTBOM IS
KOHTPOJISI ¥ yIIpaBleHUs TIIyOMHON Xo/1a pabounx
opranos (puc. 4) [11, ¢.15-19, 12].

‘ OBbEKT YNPABIEHUSA (OY) }(

¢

l 1. Bocnpuatue uudopmauumn

#u‘,,

¢l

3. Nepepaya u xpaHenue
uHdopmauun

~O—

\ 4. Obpabotka uHdopmauun

~O—

5. NocTuxenune Tpebyembix
Ka4yecTBeHHbIX nokasarenei
pabotei

= L& |

6. Bozgeiicteue

YNPaENsAUEro ycTpoicTea

Pucynok 3 — CtpykTypHasi cxema yCcTpOMCTBA 1JIs1 KOHTPOJIS
U ynpaBJieHHs IIyOUHOM X012 pado4nX OpraHoB
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PucyHnok 4 — O01mas cTpyKTypHasi cXxeMa ylnpaBJeHHs TEXHOJIOTHYECKHM NPOLecCcoM,
BKJIIOYAIOLIUM PeryJupoBKY IJIyOMHBI X0/1a pado4yero oprasa:
1 — naTyMk noTeHuMaa; 2, 3 — cxeMbl pa3pelieHus; 4 — reHepaTop; 5 — 6,10k maMATH; 6 — cyeT-
YUK; 7 — peBepCUBHbIN cyeT4nK; 8 — 0,10k HHpopManum; 9 — 6,10k BbIXOAHOTO curaaa; 10 — 610k
KOHTPoJIsA; 11 — 0,10k pery/iMpoBaHus IJIyOMHBI X012 pA004YNX OPraHoOB

VYCTpoiicTBO aBTOMATUYECKOIO KOHTPOJS 3a-
JAHHOW TIyOWHBI OOpPAaOOTKM TIOYBBI COACPIKHUT
natyuk 1 nepBuuHONW MHMOpPMAIMM C JBYMS 4yB-
CTBUTEIBbHBIMU 3I€MEHTaMHU 2, 3, OJQUH U3 KOTO-
pBIX - MEPEMEHHBI KOHJAEHcAaTop 2, ApYyroi - me-
pEMEHHBIN pe3ucTop 3, BKIIOUEHHBIE B Pa3HbIC Lie-
mu 1udposoro RC-reneparopa NpsiMOYroibHbBIX
UMITYJIbCOB 4, COEJIMHEHHOIO IOCIEJOBATEIBHO C
JICJIUTENEM YacTOThl 5 U ¢ yactoToMepoM 6. biok
ynpasiieHus 7, GOpMUpOBaTEIb OMIOPHOTO CUIHAJIA
8, nBa nuddepenumanbubix yeunurens 9, 10, ne-
monyissatop 11, cxema cpaBHenus 12 u nBa ucnoi-
HUTENIbHBIX MexaHu3Mma 13, 14. brnox ynpaBnenus
7 cBa3an ¢ RC-renepaTopoM NpsIMOYTOJIBHBIX MM-
MyJIbCOB 4 M ¢ 4yacTOTOMEpOoM 6, U ¢ popMHUpOBa-
TeleM OnopHoro curHana 8. Kaxnplii HCIIONHH-
TeNbHBIM MeXaHu3M 13, 14 coenwHeH cxemoi
cpaBHeHUs 12 ¢ nemonynsatopom 11, BXonabl KOToO-
poro coenuHeHbl yepe3 aAuddepeHnnanbHble ycu-
mutenu 9, 10 ¢ penurenem 4actoTel 5 U ¢ GoOpMHU-
poBareneM omnopHoro curHaia 8. IlepBbiii 4yB-
CTBUTENBHBIN DJIEMEHT 2 TIPEACTABISIET CO00i
IIPSIMOYACTOTHBIA NEPEMEHHBIN KOHAEHCATOp, PO-
TOpPHbIE IUIACTUHBI KOTOPOTO HMMEIOT OCh Bpallle-
HUs1, 000pYIOBaHHYIO MEXaHU3MOM Iepeayu.

BoiBoabl. Ha ocHOBaHMM aHanM3a arpoTexXHuYe-
CKHMX U 9KOJOTHMYECKUX TpeOoBaHMN Ha 0a30BbIe Ma-
IIMHHBIE TEXHOJIOTHYECKHE ONepaly Mo o0paboTke
MIOYBBI U YXOY 32 36pHOBBIMHU U MPOMALTHBIMU KYJTb-
TypaMH ONpPENETUIICS MOTEHIMAIBHBIN KPYT 3aMepsi-
eMbIX TapaMeTpoB (OKoo 15 HauMmeHOBaHMIA), Tpe-
OyIOLIMX MCIOJIB30BAHUSI COBPEMEHHBIX CIIOCOOOB
orpeziesieHus U nepenadn uudpoBoil uHdGopmaru ¢
NPUMEHSIEMOTO0  M3MEPUTENIBHOTO  000pY/I0BaHMS.
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Hcnonp3oBanne MOAOOHBIX TEXHOJIOTHI MO3BOJISIET
TIOBBICHTh MPOU3BOAUTEIFHOCTh TPYAa B CEIBCKOM
XO03SIUCTBE U 00JIErIUTh PaboTy ONEPaTOPOB MAIIIMH.

JIOTIOJTHUTENBHO K STOMY MOXKHO OTMETHTH, YTO
MIMPOKOE BHEJPEHHE LU(PPOBBIX TEXHOJOTHH B
KOHKPETHBIE IMOYBOOOPA0ATHIBAIOIINE MAIIUHBI
MO3BOJIIET O00ECIeYnTh KOHKYPEHTOCIIOCOOHOCTD
MPOM3BOAMMON  CEITLCKOXO3SHCTBEHHON TEXHHUKH
3a CUET MaJbIX M3AEP’KEK Ha TEXHUYECKOe 00CIIy-
’KMBaHNE U PEMOHT.

C sKoNOTHYEeCKHX NO3UIUI 000pyI0BaHUE TIOY-
BOOOpabaThIBalONIE  TEXHUKH  YCTPOHCTBAMH
U(GpPOBOTO KOHTPOJSI MO3BOJIUT COXPAaHUTHh MOY-
BEHHOE IIJI0ZI0POAME U 3KOJIOIMYECKOe PaBHOBECHE
(hopMHpyeMBIX arposianmadTos.
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PA3PABOTKA YHUBEPCAJIbHOM ABTOMATHYECKOW CUCTEMBI
YHOPABJIEHUS TEXHOJIOT'MYECKUAM ITPOIIECCOM OBPABOTKH OTBEPCTHM
MHOTI'OJIE3BUMHBIM HHCTPYMEHTOM

Temupoexos K. T., Keipreizckuii HanmoHanbHbll arpapHbiil yHusepceureT uM. K.M.Ckpsa6una;
Kanawipo U.11., Keiprei3ckuii HaltmoHanbHBIN arpapHbiii yauBepcutet uM. K.M.CkpsOuna;
TypycoexoB Bb.C., Kviproizckuii HalmoHanpHbli arpapHbiil yausepcurer uM. K.M.Ckpsaouna;
BoaxonoB M.C., PI'bOY BO Koctpomckas 'CXA

ITpomvLuuaeHHOCMBI0 CePUUHO 8bINYCKAIOMC 2udpasiudeckue CuL08ble 20A08KU, CMOAbL, NPEOHa -
3HaueHHble 04 06PaAboOMKU ceepaeHUS, 3eHKEePOBAHUSL U PacMmaiusaHus omeepcmuii. Hedocmamxom
IMUL CUNOBBLL 20A080K SBALELMCS UX HEYHUBEPCAABHOCTDL C MOUKU 3IPEeHUS He803MOHCHOCTU
O6bLCMPOU Nepenanadxu 0m CeepAULbHOU onepayuu k pazgepmxe. IIpu amom peasusdyromes 08a cno-
coba 06pPabomxu omeepcmull MHO20A38ULHBLM UHCMPYmenmamu. [Tepsviill - caepaerue omeepcmuil
8 CNAOWHOM Memannie C NOMOWDI0 C8epad, NPU KOMOPOM PEHYWUL UHCMPYMEHM UCIHIMDbLEAem
boavwue HA2PY3KU, npusodsusue K npexcoespemenisvlm e2o UsHocy u noaomxe. Bmopoi - pacmauu-
B8AHUE NOAYUCHHBLL OMBEPCMUU MOCAE MEXHOA0UUECKUL ONepayull céepaeHus U 3eHKeposaHUs,
NPUBOOAWUL K NOBBIUEHHBbLM 3ampamam IHep2ul U mpyda onepamopos. Cywecmayrowuti. napx
CEEPAUADHBLL CMAHKO8, KAK MPABUAO, He OCHAWEH A8MOMAMUYECKUMU CUCTEeMAMU YNPABACHUS
MeXHON02UHECKUMU NPOUELCCAMU, NO3BOALIOUUMU 00eCerUsams Kauecmseo oopabomxku omsepcmuii
npu 8blCOKOU mpoudgodumesvHocmu. B cmamve npusedenHa 0OpULUHAALHASL YHUBEPCAALHASL 08YX-
KOHMYPHASL CXema a8MOMAMULECKO20 YNPABACHUS MEXHON02LUUECKUMU TPOUECCAMU CBEPACHUSL U
paszsepmxu omeepcmuii. Cucmema ynpasasem mexrHoA02UUeCKUMU NPOULCCAMU C8ePACHUSL U PAC-
MAYUBAHUS OMEEPCMULL NYMem NepeKitoUeHUs COOMEEMCMEYOUUL KPAHO08 NPU NPUMEHEHUU 2U0-
PABAUUECKUX CUN0BBLL 20A080K U CNOCOOCTMBYEMm NOBbLULEHUND Kauecmsa oopabomru u cmouxocmu
uncmpymenma. C nomowvto obwux nepedamounsvir GyHKyull u no xkpumepuro Payca — ['ypsuua
doxa3ana ycmouuusas ee paboma Kax Npu ceepieHuU, max U paseepmsvleaHuu. BvigedenHnvie mame-
mamuueckue mooeau no380AA10M NPOUIBOOUMDd PACHUEMDBL NO ONPEOeACHUND MACCO -2e0MeMPULECKUL
U PEHCUMHDBLL NAPAMEMPO8, HEOOLOOUMBLL 0N NPOEKMUPOBAHUSL U CO30AHUS ABMOMAMULECKUL CU-
cmem YnpasLenHus pPercumamnu pabom udpasiuiecKur CUL08bLL 20A080K.

KaroueBbre ciroBa: obpabomxa omeepcmuii, A8MOMAMULECKAS CUCTMEMA, C8epaAeHUe, Pa3sepmKa,
pezyaamop pacroda, mamemamuueckas mooes.

g guruposarna: Temupbexos .T., Kadvipos V.., Typycbexos B.C., Boaxonos M.C. Pa3spa-
6omKa YHUBEPCANLHOU ABMOMAMUUECKOL CUCTIeMbL YNPABACHUSL MEXHOA02ULECKUM NPOUECCOM 00 -
pabomxu omgepcmull MHO20AL38UUHBLM UHCMPYMeHmom ./ AzpapHbiii éecmHuK Beprnesoaicvs.
2020. Ne 1 (30). C. 114-119.

BBenenne. CBeprieHHEe OTBEPCTHI B MalllWHO- CrniocoObl cBepJieHUS MPEACTaBIAIOT cOO0H 00-
CTPOUTENBHOM IPOU3BOJICTBE SBISETCA OJHUM W3  pabOTKy C BpallaTeIbHBbIM JIBUKEHUEM pe3aHus, U
CaMbIX CIIOKHBIX TPOIIECCOB 00pabOTKM METAJIOB  NMPH 3TOM HHCTPYMEHT OCYIIECTBISET IBMIKECHHE
pe3aHueM U 3aHuMaeT okojio 20 % OT Bcex omepa- MOAAYd TOJIBKO B HANPABICHUU OCH BPALICHUS.
[IUH B METAIII000paboTKe. HezaBucrumo oT NBHIKEHHS TI0JIa4¥ OCh KPYTOBOTO

JIBMDKEHUS PE3aHUs COBMAJAET C OChbI0 HHCTPYMEH-
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Ta U COXPAHAET CBOE IOJOKEHUE OTHOCUTEIBHO
3arOTOBKH.

W3BecTHBI crenyronye crnocoobl 00paboTKH OT-
BEPCTUH MHOT'OJIE3BUIHBIM HHCTPYMEHTAMMU:

- CBEpJICHUE OTBEPCTUH B CIUIOIIHOM METAJLIE C
MIOMOULIBIO CBEpJa, HNPU KOTOPOM pEKYLIUMHA HH-
CTPYMEHT HCIBITHIBAET OOJIbIIME HArpy3KH, YTO
OPUBOAUT K TMPEKIACBPEMEHHBIM €ro H3HOCY U
MHOT/Ia JTaKe MOJIOMKE M CHUKEHUIO IPOU3BOJIU-
TEJIbHOCTH;

- pacTayuMBaHME MOJYYECHHBIX OTBEPCTHH MOCie
TEXHOJOTHYECKUX OIEpalil CBEPIICHUS U 3€HKE-
POBaHUS C LIEJBIO YIYUIICHHUs] KaYeCTBAa OTBEPCTUI
- TOYHOCTH T€OMETPUYECKOr0 pa3mMepa U YUCTOTHI
noBepxHocTu. Kak moka3bIBaeT MpakTHUKa, UCIIOJb-
30BaHHUE ITUX METOJIOB CBEPJIECHHUS MPUBOJUT K MO-
BBIIICHHBIM 3aTpaTaM HEPruu U TpyJa OIleparo-
pPOB, HHTEHCUBHOMY HU3HOCY U TOJIOMKaM WHCTPY-
MEHTA.

HccnenoBanusiMu, TpuBEICHHBIMA B paboTax
[1, 2, 3], moka3bIBacTCS HEOOXOIUMOCTh Pa3padoT-
KM aBTOMATHUYECKHX CHCTEM, YIPABISAIOUIUX pe-
KUMaMH pabOThl arperaTHbIX CTAHKOB M aBTOMa-
TUYECKUX JIMHUHM Tpu 00paboTke oTBepcTHid. [Ipu
5TOM aBTOpPbl OTMEYAKT, YTO HPU CBEPJIECHUU
obecrieueHre MOCTOSHCTBA KPYTSIIEr0 MOMEHTA 3a
CYET pEeryJMpoBaHus MOJAYM UHCTPYMEHTA IMOBBI-
1aeT CTOMKOCTh MHCTPYMEHTa, CIIOCOOCTBYET
MPEIOTBPALICHUID €r0 TMOJOMOK W YBEJIMYHUBAET
MPOU3BOAUTENBHOCTh omnepauuu. [Ipu pacraunBa-
HUM OTBEPCTHM Pa3BEpTKOW aBTOMAaTHYECKOE
obecrieyeHre TMOCTOSHCTBA MMOJaYl WHCTPYMEHTa
CYILIECTBEHHO MOBBIIIAET YUCTOTY OOpaOOTaHHBIX
MOBEPXHOCTEH M TOYHOCTh MX pa3mepoB. Cyire-
CTBYIOIIUH TapK CBEPIUIBHBIX CTAaHKOB - YHUBEP-
cajbHbIE, CIIEUAJIbHbIE, arperaTHble, aBTOMaTHYe-
CKHME JIMHUU B OCHOBHOM HE OCHAlIEHbl aBTOMATH-
YECKMMHM CHUCTEMaMM YIPABJICHHUS TEXHOJIOTHYE-
CKHMH TIPOIIECCaMH, TO3BOJSIOMUMH 00eceyn-
BaTh KadecTBO 0OpabOTKHU OTBEPCTHH MpPHU BBHICO-
KOW MPOU3BOJIUTEIBHOCTH.

Heab uccienoBaHus — MOBBIIICHUE KauecTBa
M3TOTOBJICHUSI OTBEPCTUM, MOBBIIIEHUS CTOMKOCTH
MHCTPYMEHTA U MPOU3BOJUTEIBHOCTH CBEPIICHUS.

Jdns mocTukeHUus 1HeJu ObLIM MOCTABJIEHbI
cJeayrolue 3a1a44 HAYYHOr 0 MCCJIeI0BAHMSA:

- pa3paboTaTh NIBYXKOHTYPHYIO YHUBEPCATbHYIO
ABTOMATHUYECKYIO CHUCTEMY YIPABICHUSI TEXHOJIO-
TMYECKUMHU TPOLECCAMU CBEPJICHHUS W pacTayuBa-
HUSL TYTEM NPOCTOr0 MEPEKIIOYEHUS COOTBET-

CTBYIOLIMX KPaHOB IPU MPUMEHEHUU T'MApPABIIAYE-
CKHX CHJIOBBIX TOJIOBOK. T€OpEeTHUECKH T0Ka3aTh
yCTOMYMBOCTh €€ paboThl MPHU CBEPIICHUU U pa3-
BEpTHIBAaHUU;

- HOJIyYUTh MAaT€MATHUYECKUE MOJEIH 3JIEMEH-
TOB M BCEH pa3pabOTaHHOW CHCTEMBI, MMO3BOJISIO-
LIME€ PACCUMUTHIBATh MACCO-T€OMETPUUYECKHE Mapa-
METpBI pa3paboTaHHOW CUCTEMBI, IIPH €€ MPOCKTHU-
POBaHUU U U3TOTOBJICHUH.

YcaoBus, MaTepuaibl U METOAbI UCCJIEI0BA-
Huii. Pa3pabortana yHuBepcalibHas aBTOMAaTHYe-
CKasl CHUCTEMa PETYJIMPOBAHUSI TEXHOJOTHMUECKUM
mporeccoM o0pabOTKK OTBEPCTH MO ABYM Mapa-
MeTpaM: CKOPOCTH BpAILEHHs] UHCTPYMEHTA U TO-
Ja4ll TUAPABIMYECKUX CUJIOBBIX T'OJOBOK, IpPUMeE-
HSEMBIX B arperaTHhIX CTaHKaX U aBTOMaTHYECKHUX
nuHuAx. BE€ mpuHIMNManbHas cxeMa IOoKa3aHa Ha
puc. 1. Cucrema paboTaer CleayroIuM 00pa3oMm:
IIPU BBINIOJIHEHUH CBEPJIMJIBHBIX Ollepaluui KpaH 6
3aKphIT, a KpaH 7 OoTKpHIT. [1o Mepe n3HOCca cBepia,
KaKk M3BECTHO, BO3pPACTAET KPYTALIUA MOMEHT U
naTduk 3 mpeoOpa3yeT KPYTAIUH MOMEHT B 3JICK-
Tpuueckuid curHan U, KOTOpbI MHOCTymaer Mo
MepBOMY KOHTYpPY OOpaTHOW CBS3M B CyMMarop,
r7e cpaBHHUBaeTcs ¢ 3aaaromuM curranoMm U, a
cuUTHaJI paccorjiacoBanus U; 3aTeM ycHJIMBaeTcCs
yewsmteneM Yi. Ycunennsii curnan Uy, yBenndn-
BAET TATOBOE YCUJIUE AJIEKTpoMaruura IM.

[Ipu >TOM NOABMKHBIM 3JIEMEHT — 30JIOTHHK
nepeMeniaeTcsl clpaBa HaJIEBO, YTO NPHUBOJAUT K
YMEHBIIICHUIO BEJIMYUHBI OTKPBITUSA Ieaud hy u
pacxoja >KMJIKOCTH, IOCTyTarIeld B pabouyto mo-
JIOCTh CHJIOBOTO IUJIMHIPA, YMEHBIIAETCS U T0/1a-
ya MHCTPYMEHTAa, NPUBOASIIAS K YMEHbBIICHHUIO
KpPYTSIIEro MOMEHTA IIPH CBEPJICHUH.

OAHOBPEMEHHO CHTHAJI OT JIaT4YMKa MO BTOPOMY
KOHTYPY TOCTYIIa€T B COOTBETCTBYIOIIHI CyMMaTOp,
B KOTOPOM MPOUCXOANT CPABHEHUE CUTHAJIOB IATYH-
ka u 3agaromero Ugy. Curnan paccornacoBanus U,
YCUIIMBAeTCsl ycuiuteneMm Yp. YCUIIEHHBIH CHTHam
UJET K IpeoOpa3oBaTeNio 4YacToThl ToKa /74, B KOTO-
POM MPOUCXOAUT U3MEHEHHE MapaMeTpOB TOKA: ya-
cTOTHI fper M Uper, TIOCTYHalONmMX B aCHHXPOHHBIN
ANIEKTPOJIBUTATENh MIMHUHICTHHON KOPOOKH U €ro
YHCII0 00OPOTOB BO3PACTAET, YTO MPUBOIUT TaKKe K
YMEHBLIEHHUIO KPYTAIIEr0O MOMEHTA.

Takum 00pa3zom, peryaupoBaHUE KpYTSILEro
MOMEHTa OJTHOBPEMEHHO I10 JIBYM KaHallaM o0pat-
HOM CBSI3U TPHU CBEPJICHHH TapaHTUPYET TOBBIIIE-
HUE CTOMKOCTHU CBEPJI U UCKIIIOYAET UX MOJIOMKY.
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PucyHnok 1 — [IpuHIMnuaJ bHast cXeMa YHHBEPCAJIbHOI aBTOMATHYECKOI CHCTEMbI YIIPaBJIEHU S
TeXHOJIOTHYECKUM MPoleccoM 00padoTKH 0TBEPCTHI 10 CKOPOCTH Pe3aHUs U M0Ja4e HHCTPYMEHTA
1 — oOpabaTbiBaemMoe u3jenue; 2 — MNUHAEIbHAsA KOPOOKa; 3- JaTYNK 0€CKOHTAKTHBIN I U3-
MepeHusl KPYTAILIero MOMeHTa; 4 — aCHHXPOHHBI 3J1eKTPOABUIaATeNIb; 5 — CHJIOBOI MJIUH/P TO0-
JAa4Yd HHCTPYMEHTAa; 6 M 7 — KpaHbl B THAPOCHCTEMAX; 8 — PeryJIsITOp pacxoaa ¢ 3J1eKTPOMATHUT-
HBIM yNpaBJIeHHeM; 9 — Hacoc

[Ipy  BBINOJIHEHMHM  YUCTOBBIX  OIEpaluil,
HanpuMep, npu o6paboTKe OTBEPCTUN pa3BEPTKOM
aBTOMaTH4ecKas cucTeMa JO0JKHA oOecrednBaTh
CTaOUIIBHOCTh PEXHUMOB OOPaOOTKHU: MOJa4YM WH-
CTpPYMEHTA U CKOPOCTH pe3aHus. /i BEIOIHEHNS
ATUX YCIIOBUM HEOOXOJAMMO 3aKPBITh KpaH 7, KpaH
6 HoKeH OBITh OTKPBITHIM. [Ipu sTOM cucTtema
pabotaer creayronMM 00pa3oM: BO3pacTaHue
Harpy3Ku IPHUBOJUT K YBEIMYEHHUIO yTE€UEK B CH-
JIOBOM HIWJIMHJIPE M €ro CKOPOCTh B HayallbHbII
MOMEHT yMEHbIlaeTcsl. B 3T0 ke BpeMs B epBOM
KOHTYpE CUTHAJl OT JaTuuKa MOCTYyMaeT B CyMMa-
TOp, TZle cpaBHMBaeTcs ¢ 3anaronmmM Ugs U curaan
paccornacoBanusi Ui ycunuBaercs 1O 3HaY€HUS
Uy, KOTOpBIN IIOBBIIIAET TATOBOE YCHIME DJIEK-
TpoMaruuta. [Ipm STOM 30JOTHHUK pEryJasTOpa,
CMEILAsACh HAJIEBO, YBEIINYMBAET BEJIMUNHY OTKPBbI-
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T paboyeil mienu Ny POBHO Ha CTOJBKO, YTOOBI
KOMIIEHCUPOBATh YBEJIMYEHHBIE YTEUKHU KUIKOCTH
B CWJIOBOM LMJIMHJpPE C LENbI0 CTa0MIIN3alluK Be-
JIMYUHBI [TI0JJa4¥ HHCTPYMEHTA.

OnHOBpEMEHHO IO BTOPOMY KOHTYpPY IPOHCXO-
JTUT CTa0MIM3alMsl CKOPOCTH BpallleHUs HHCTPY-
MEHTa: CUTHaJ OT Aartyuka U, mocrymnaer B cymma-
TOp, TJ€ CPaBHMUBACTCA C 3aJAIOIIMM CUTHAIOM
Ugz. Curnan paccoryacoBanusi Uy ycunmBaercs 10
Uy», xoTopslii noctynaet B [74. Ilponcxoaut u3-
MeHeHHe napamerpoB Toka f, u U, moctynaromux
B DJIEKTPOJIBUraTellb IIMUHIAEIBHON KOPOOKH, YTO
IIPUBOJUT K BOCCTAHOBIICHUIO 3aJaHHOM CKOPOCTHU
BpalIEHUsI MHCTPYMEHTA.

Jl1st IpoBeIeHNs TEOPETUYECKUX UCCIIEN0BAHUI
pa3paboTaHHON cHCTEMbl HA OCHOBAaHUU €€ MPUH-
LUNHAAIBHON CXEMBl COCTaBJIEHA CTPYKTypHas
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cxeMma ¢ IepeaTouHbIMu GYHKIHAMU 3JIEMEHTOB U
UX CBSI3eH MEXIy COOON IMPUMEHUTENBHO K TEXHO-

JIOTUYECKOW ONEpallyd CBEPJICHUS B CIUIOIIHOM
Metasuie (puc. 2).

P My
kYT - (p) kM o I (p)
On(p) lf v
O) ky S(p) | TexHomornyeckHii Mo(p)
TKZU,pz +T1U-lp+1 I‘IpOLleCC
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1 0, nu(p) |
ks \
A k.l nu(p)
ha(p) Us(p)  |Usp)
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Pucynok 2 — CtpyKkrypHasi cxeMa YHHBEpPCaJbHOH ABTOMATHYECKON CHCTEMbI
yHpaBJeHHUs TeXHOJOTHYeCKHUM MPOoLeccoM NMpu 00padoTKe 0TBEPCTHIl O ABYM
napamMeTpam: 10 CKOPOCTH pe3aHus ¥ Nojave HHCTPYMEHTAa

Pesyabrarsl ucciaegoBanumit. st onepauuu
pacTaurBaHUE B CTPYKTYPHOU CX€M€ 3aMEHEHa me-
penarouHas GyHKIIUS CUIOBOTO IUIUHAPA HA Clie-

ayroutyto [4, 5]:

S(p k,

)=k

(T p +1)

Cucrema ynpaBieHus npu o0OpabOTKe OTBep-

CTUH TPH CBEPJICHHMH MMEET CIEIyIoIIHe mepe/a-
TOYHBIE (DYHKIUH:

10 TI0/JTa4€ HHCTPYMEHTA!
kk ko Kk, (2)

(1;;;;"' +T p+ 1)(1; P+T.p+ 1) tkk kK ko

D)

w(p)=

10 CKOPOCTH CBEPJICHUA:

k kK.

m4 5 K

(TP’ +Tp+1) £k k ek,

BT s K

W(p)= 3)

IIPU Pa3BEPTHIBAHUU OTBEPCTUM IEpEAATOYHAS
(GyHKIMS 10 Mo/laye MHCTPYMEHTA MPEeJCTaBIIAeTC s
B CJIEAYIOLIEM BUJIE:

W (p)= ke k.,
o (T20* +Top +1) (T p + 1)k, k kK f K, (4)

Cnenyer uMeTp B BHIY, UYTO NEpEeNaTOYHBIE
(YHKIIMU U OTKJIOHEHUS 3JIEMEHTOB CHUCTEMBI Obl-
U TPEACTaBICHBI BBILIE, KPOME IE€PENATOYHON
(GYHKIIMY MINMUHIEIBHON KOPOOKH, KOTOPYIO MOX-
HO NPEACTABUTH, TAK:

W (p) 271‘2 (6)) =

rae: N — uucno o60pOTOB BpalIEHUsT MHCTPY-

®)

MCHTA, nHB — YHCIIO 060pOTOB BBIXOJHOI'O Baja

INEKTPOABUTaTEIS.
[lepenaTounas ¢yHkus, cBs3bIBarOUIas (QyHK-
LMOHAJILHO J1aBJIEHUE U MOMEHT:

_n(p)
- n, (p)

=k

LK ?

W

LIK

(6)
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HccenenoBanue cucteMsl Ha YCTOMYMBOCTD MPO-
u3BeAeHo no kputeputo Payca [6] B cBs3u C Tewm,
YTO ATOT CHOCOO MPOCT AJsl aHalu3a JUHAMHKHU
CHUCTEMBI, MPEJACTABISIIONIE B BUAE JIMHEHHOIO
nuddepeHIMaIBPHOTO YPaBHEHHUS.

Jns  cucremMbl, yHpaBISIIOLIEH TEXHOJIOTHYE-
CKHMM IPOLECCOM IO MOJAaue MHCTPYMEHTA, Iepe-
naToyHas (pyHKIUS KOTOpOW TpencTaBieHa ¢op-
MyJoit (2), XapaKTepUCTHUECKOEe YpaBHEHUE MOCIe
MOJCTAaHOBKHA COOTBETCTBYIOIIUX YHCIOBBIX 3Ha-
YEHHUI IMOCTOSHHBIX BPEMEHH, OyAeT UMeTh clie-
YOI BU: (7)

2,75-107 p* +2,945-10° p* +9,75-107 p* + 0,035p +1=0.

ManI/II_Ia YpaBHCHHA:

2.945.10° 0,035 0
]2.75.107 9.75.107 0
0 2.945.10° 0

0 2,75-107 1
I[I/IaFOHaJ'IbeIe MI/IHOpLI

2.945.10° 0,035 0
2.75-.107 9.75:107 1
Ad= L
0 2.945.10° 0,035

0 2,75-107  9,75-107 |

|A4|=3,985-107"

2.945.10° 0,035 0
A3=142,75-107 9,75-10°° 1
0 2.945.107° 0,035
|A3|=3,985-107"
2.945.10° 0,035
A2 = " A
295167 995367
|A2|=1,98-107°

|Al]=2,945-10

[Mockoneky: A1>0, A2>0, A3>0 u A4>0, cucre-
Ma 00J1a7JaeT YCTOMIMBOCTHIO.

Jlns uccnenoBaHus YCTOMYMBOCTH CHCTEMBI TTO
CKOPOCTH CBEpPJICHUS XapaKTePUCTUYECCKOS YpaB-
HEHHUE, COCTaBJICHHOE IO MepeaaTOYHON (PYHKIINH
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(3), mokaspIBaeT yCTOMYMBYIO pabOTy ATOM CHUCTe-
MBI.

HccnenoBanne ycTOMYMBOCTH CUCTEMBI CTaOH-
AM3alMy ToJa4u npu o0paboTKe OTBEpCTHiA pas-
BEPTKOM  OCYIIECTBISUIOCH IO  IMEPEAaTOYHOI
¢bynkuuu (4), MO COCTaBICHHOMY XapaKTEpUCTH-
YEeCKOMY YPaBHEHMIO MOCIE MOJCTABKH YHCIIOBBIX
3HAYeHUHN TOCTOSHHBIX BPEMEHHU:

3,335 102 p*+4,75-10* p>+ 0,25 p +1= 0 (8)

Marpuua ypaBHEHUS:

4:75-107* 1 0
3,335-10° 0,25 0
0 4.75-16* 1

i L

I[I/Ial"OHaJ'IBHLIe MHUHOPBI:

4,75-107 1 0

3,335.10° 0,25 0
0 4.75-107 1

A3=

|A3|=1,102-10""

4,75-107" 1
A2= )

3,335-10° 0,25
|A2|=1,16-10""
|A1l|=4,75-107

Tak kak A1>0, A2>0 u A3>0, cucrema Oymer
paboTaTh yCTOHYMBO.

BriBoabI:

1. Pa3paboTana opuruMHanbHas IBYXKOHTYpHas
YHUBEpCaJIbHasi aBTOMAaTHYecKash CHCTEMa yIIpaBJie-
HUSl TEXHOJIOTMYECKUMH IPOLIECCAMH CBEPJICHUS U
pacTauuBaHusl IIyTEM IPOCTOrO IMEPEKIIOUEHHs CO-
OTBETCTBYIOIMX KPAaHOB IPY NPUMEHEHUU THJPaB-
JIMYECKUX CUJIOBBIX TojioBoK. [lo obmum mnepena-
TouHbIM (pyHKUIMSM (2) 1 (4) o KpuTeputo Payca —
I'ypBunia nokasana ycroifunBas paOoTa Kak THpU
CBEpJICHUH, TaK U Pa3BEPTHIBAHUH, YTO CHOCOOCTBY-
€T TIOBBIIMIEHUIO KayecTBa OOpPabOTKH M CTOMKOCTH
MHCTpYMEHTa IIpH 00paboTKe OTBEPCTHUH.

2. Pa3zpaboTaHbpl MaTreMaTUyecKue MOJAENHU dJe-
MEHTOB M BCEHl CHCTEMBI, ITO3BOJISIOUINE TPOU3BE-
CTH pacyeT Macco-T€OMETPUUYECKHUX MapaMeTpoB
CHCTEMbI, HEOOXOAUMBIX Ul MX MPOEKTUPOBAHUS
Y U3TOTOBJICHHUSL.
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DOI 10.35523/2307-5872-2020-30-1-120-124
YK 332.05

SKOHOMMYECKAA 3®PPEKTUBHOCTb IPUMEHEHUSI
OPTAHUYECKHUX YAOBPEHHUU B PA3JIMYHBIX YCJIOBUAX ITPOU3BOJCTBA

KonoBasioBa JI.LK., DI'bHY «BepxHeBomkckuii henepanbHbIii arpapHbIii HAyIHBIN IIEHTPY

B cmamve paccmampugaromesi 80MpPochb. NPOU3BO00CMEEHHO-IKOHOMUUCCKOU IhekxmusHocmu
npumeHeHUs opeaHUYecKUx YyoobpeHul pa3suuHbly 8udos, 8KA0UdAsL cudepamol, 8 PA3AUUHDBLL YCAO-
susx mpoussodcmaa. Vccaedosanue ocyuwecmensnoch Ha OCHO8e Pe3yabMmamos ONnbvlmosg, nposedeH -
Hble omoenom azpoxumuu u axkoaozuu @I'BHY «Bepxhesoaxcckutt @AHI]» Ha cepblr AeCHbLL NOU-
Ha eHeceHue 8
nougy mo cudepamy 8 1,9—3,9 pasa Hudice, uem NO HABO3Y (8 3ABUCUMOCTNU OM PACCMOAHUSL Nepe-
Bo3KU); 6) 3ampamdsvlL NO cxreme «npPoussodcmao yooopeHus + gHeceHue» Mo cudepamy OKA3AAUCL 8
1,2—1,7 pasa Hudice, uem MO HABO3Y, NPU YCAOBUU, YMO NOO CUOEPAALHYIO KYAbMYPY HE 8HOCUMCS
muHepaavHoe YyoodpeHue; 8) Mpu aHaause IPPexmusHocmu npou3sodcmsa 8 38eHe cesoobopoma
«(3AHAMOU Nap 6e3 MUHEPANbHBLX YOobPeHUl 1 3epHo8as KYabmypa» no NOAHOMY NPOU3E00CMEeH -

gax Baadumupcxozo Onoavs. OcHogHble pe3yabmambsl caedyrowsue: a) 3ampamobl

HOMY UYUKAY C YUeMOoM YNYw,eHHOU 6bl200bl 0KA3AN0CH, YMO OKYNALMOCMD MEXHOA0UUECKUL 3a-
mpam 80 ecex CAYyuaAx eviwe Yy cudepama; z) 8 npedvloyujem NYHKmMe npednoiazanocs, 4¥mo Yypo-
MHCAUHOCMD 3ePHOBOU KYALMYPbL NPU UCNOABI0BAHUU HAB03A U cudepama oduHaxosas. O0HaKO ecau
YypoxcatiHocms nocae cudepama oxadxcemces Hudice Ha 7% (no200HbLU PUCK), MO pe3yibmambsl 6yoym
caedyrowue: 8 npedenax PacCmMoOAHUL Om Mmecma npousgoocmaa (cxaaduposarus) Hagoda 0o noas 3
KM agppexmusHee NPUMEHAMb HAB03, U MOALKO HAYUHASL C PACCMOAHUSL 6oaee 3 KM, 8blzo0Hee UC-
noav308ams 3eneroe ydobperue; 0) 8 sapuanme ¢ gHeceHuem mNOO0 CUOEPANLHYIO KYABMYPY MUHE-
paavrozo yodooperus NyPy Ky maxkum «kpumuueckum» paccmosrHuem, HauuHas ¢ Komopozo -
Pexmueree npumenHams cudepam, 0Ka3aLocs 8 Km.

KarogeBnre ciroBa: opzanuueckue yoobpenus, cudepamst, 0PeaHOMUHEPANLLHAS cucmema yoobpe-
HUS, NPOU3BOOCMBEHHO-IKOHOMUUECKASL IPPHPEKMUBHOCTDb, OKYNALMOCTb 34MPAM, PACCMOSHUE Ne-
Peso3KU.

Hora gquruposanna: Konosanosa JI.K. Ixonomuueckas aghexmusHocms npumeHeHus opzaruue-
cxux yoobperHuld 8 PA3AUUHBLL Ycaosuax npousgodcmsa // AzpapHulii 8ecmHUK BeprHesosdxrcvs.
2020. Ne 1(30). C. 120-124.

Beenenne. [lo nmpousBoncTBY M IPUMEHEHHUIO
OpraHMYECKUX YyIOOpeHUN B CTpaHE HaKOIUIeH
3HAYUTEIbHBIN 00beM MHPOPMAlIUHU, OJHAKO 3aya-
CTYIO OHa He 00OCHOBBIBAETCSI SKOHOMHUYECKU U HE
COJIEP/KUT CCBUIKM Ha KOHKPETHBIE YCJOBMS HC-
I10JIb30BaHU4. HpI/I 9TOM OYEBHUJIHBIM SBJISICTCA
¢dakT, yTO POJb OpPraHUYECKUX YIOOpEeHUH B MO-
BBIIICHUH IIJIOAOPOANA U MPOAYKTHBHOCTU IMOYBBI
ype3BblUaiiHo Bennka. OCOOEHHO aKTyaJllbHBIMU
BONPOCHl MPUMEHEHUSI OpPraHuYecKuX yaoOpeHuit
CTaJIM B HACTOsIEe BpeMs, TaK Kak B OOJbIINH-
cTBe pernoHoB Poccuiickoin denepannu npoaosi-
YKAETCSl CHUKEHHE TUIOA0POIUS MOYB, YXYAIIAETCS
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COCTOSIHME 3€MEJb, UCIOJIBb3YEMBIX Ul BEACHUS
CEeNbCKOro xo3sicTBa. bonee 70 MITH. ra MaxoTHBIX
3€MEJIb XapaKTEPU3YIOTCs IMOBBIILIEHHOW KHUCIIOT-
HOCTBIO, 56 MIIH.ra MMEIT HHU3KOE COJIepKaHue
rymyca, 6osxee 25 MIIH. ra — HU3KO€ COJEp)KaHUE
nojaBmkHOTO (hocdopa, 11,5 MiH. ra — HU3KOE CO-
nepxanue ooMmenHoro kanus [1]. 3a nmepuoxa panu-
KaJIbHBIX SKOHOMHYECKHX pedopM 3HAYUTEIBHO
CHU3WJIMCH IPOMU3BOJICTBO CAMHUX OPIaHUUYECKUX
yn0OpeHui U, COOTBETCTBEHHO, J103bl MX BHEcCe-
Hus. B cpennem mo Poccuiickoit denepanuun B
1997, 2010, 2013 rr. Ha 1 Ta TOCEBHOM IIOIIAIHN
O6but0 BHeceHO 1,1 T opraHmyeckux ymoOpeHMi
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npotuB 9,2 T B 1990-Mm (mopedopmennom) roay [2].
JluHamMKKa CHM)KEHUSI 103 MUHEPAIbHBIX yA00peHni
npUMepHO Takas xke. B crpane 54-61 % mnoceBoB
OCTaeTcsl MOJIHOCThIO 0e3 ynoOpenuid [3, c. 7-17].
Bo Brnagumupckoit m BaHOBCKOM 007acTsAX B
HaCTOsIIee BpeMsi HAOIMIOZAeTCsl OTPHILATEIbHBINA
OaslaHC TJIaBHBIX MUTATENbHBIX 3JIEMEHTOB B MOY-
Bax — 6osee 110 kr/ra n.8. [2]. Ero He koMIieHCH-
PYIOT TpUMEHSEMble B IOCIEIHUE TOAbI J103bI
ynoopenuii. Ilo manueiM Poccrata B cpennem 3a
2017 u 2018 roxsl Bo Bnagumupckoi obiactu Ha
1 ra moceBoB ObLIO BHECEHO 3,15 T opraHMYecKux
1 36 Kr MuHepayibHBIX yaoOpenuii [4]. Ilpu sTom
JUISL COBPEMEHHBIX YUYEHBIX OYEBMJIHBIM SIBISETCS
¢akT, YTO OpraHOMHUHEPATLHBIE CUCTEMBI YI00pe-
HUS JTAIOT OOJBIIYIO MPUOABKY ypo)kas Ha €IUHU-
Iy JCHCTBYIOLIEro BEIIeCTBa yI0OpEHUs, YeM MHU-
HepaJibHbIC [5].

B cBs13u ¢ BBINIEU3T0KEHHBIM TTOCTaBJICHA 1€
JTAHHOT'O HCCIIEIOBaHMSI.

Heapr wucciaenoBanus. Onpenenuth YCIOBUS
(paccrositHue EPEBO3KH), TIPH KOTOPBIX IEIECO00-
pa3HO HCIIOJIb30BAaTh Pa3IMYHBbIE BUJbBI OpraHUYe-
CKUX YAOOpEeHHH Ha MpUMepe MOACTUIOYHOIO
HABO3a U cUjepara.

IIpeamer m MetonMka muccienoBanus. B ceinb-
CKOM XO3sICTBE ceifuac nmpumeHseTcst npumepHo 30
BUJIOB OpraHuyeckux ynoopenuit (u3 200 BHIOB,
paccmarpuBaeMbix B Teopuu) [6]. IlomcTunounsrii
HaBO3 BBIOpaH /U1 OLIEHKH, KaK Haubolsiee TpaJuliu-
OHHBIN, 0€30MacHBIN U JOCTAaTOYHO YIOOHBIN B MpH-
MEHEHUHU BUJ OpraHMyYecKoro ynoopenus. Mcrnosns-
3yeM CTaHJapTHYI0 HOPMY €ro BHECEHHUS NpHU TeX-
HOJIOTHH HOpMalIbHOTO ypoBHs — 40 T/Ta.

Jlst cpaBHeHUs1 OepeM 3elieHoe yao0peHue, Ko-
TOPOE MPAKTUYECKH ITOBCEMECTHO MOXKET CIIYKHUTh
3aMEHUTEJIEM HaBO3a M CYMTAETCS JOCTATOYHO
JemeBsIM ynoopenueM. Jlymaem, 4to B psje pa-
00T, KOI/1a aBTOPBI MPUBOAST JAAHHBIE O TOM, UTO
NpUMEHEeHHEe cujepaTa OOXOAMUTCS JeIIeBie IO
CpaBHEHHUIO C BHECEHHWEM HaBo3a B 3-3,5 paza [1,7],
OHM HE YYWUTHIBAIOT HU 3aTpaThl Ha MPOU3BOACTBO
camMoro yaoOpeHHus, HU TeM Oosee, YImyIIeHHYIO
BBITOJly, TTOSTOMY JaHHBIF MOMEHT B paboTe MbI
nonsepraeM rmnposepke. [lpeamonaraem onauH U3
CIOCOOOB cUEpallMi — BBIPALIMBAHUE CHJIEPATb-
HOM KyJbTYpHl B 3aHSITOM Hapy (BHKOOBCSHas
CMEChb) B 3€pHOTPABSIHOM CEBOOOOPOTE C 3a/1EIKON
B [IOYBY.

B kauecTBe MCXOIHBIX NAaHHBIX JIJS aHAIHU3A
HCIIOJIb30BAINCh PE3YIbTAThl IKCIIEPUMEHTAIbHbBIX

UCCIICIOBAaHUM, MPOBEAECHHBIX OT/ENaMHU arpoXu-
MUU U D3KOJOTMU U HHTEHCUBHOIO 3EMIIEIEIHS
OI'BHY «Bepxuepomxckuit ®AHII» B 2007-2015
IT. B 7-TIOJBHOM 3EPHOTPABSIHOM CEBOOOOPOTE.
Jlis cpaBHUTENBHOM OLIEHKM BapUaHTOB HCIOJIb-
30BAJIUCH CIEAYIOLUIME 3KOHOMHYECKHE I1OKa3are-
JIM: HEepeMEHHbIE TEXHOJOIMYecKue 3arpathl (Oe3
aMOPTU3AIMOHHBIX OTUMCICHUM) Ha 1 TekTap mo-
CEBHOH IUIOIIAAN B pyOJIIX M OKYIAaeMOCTh 3aTpar
BBIPYYKOW OT peajn3aluuy IpoAYyKIHUH B pyOssx Ha
1 pyOnb mepemeHHbIX  3aTpaT. s 3KOHOMHYE-
CKOMl OLIEHKHM TEXHOJIOTUYECKUX BapUaHTOB HC-
[I0JIb30BAJIaCh METOJIMKA ydyeTa 3aTpaT U KalbKy-
JTMPOBAHUS CEOECTOMMOCTH «/IUPEKT-KOCTUHT Y.

DKOHOMUYECKasl OLIEHKAa TEXHOJOIMYECKUX Ba-
pUaHTOB MpoBeAeHa mo 3tanam. Ha kaxaom mo-
CJIEAYIOIIEM ATarle Mbl J0OABIISUIM HOBBIHA (akTop,
BIMSIIOIIMN Ha 3()(QEKTUBHOCTD H3Yy4aeMBIX TEX-
HOJIOTUYECKUX ITPUEMOB.

1. Brauane npoBenau OLEHKY [0 BEJIUYUHE 3a-
TpaT Cyryoo Ha BBIIOJHEHHE TEXHOJOIMYECKOro
IpyeMa M0 BHECEHHUIO y/100peHus B MouBy. 2. 3a-
TEM - [10 3aTparaM Ha IPOM3BOJCTBO HaBO3a U CU-
Jepata + BHECEHHE KaKJJOr0 M3 HUX B MOuBy (0e3
IPUMEHEHHsI MUHEpallbHBIX ynoopenui). 3. To xe
C NPUMEHEHHEM MMHEPAIbHBIX YAOOpEHUN 10A
cuepaibHyI0 KyibTypy. 4. Ilo okynmaemoctu 3a-
TpaT Ha MPOBEACHHUE COOTBETCTBYIOIIUX NPUEMOB
B COCTaBe€ IIOJIHOM TEXHOJOTUU BbIpAIIMBAHUS
KyJIBTYp B 3BEHE CEBOOOOpPOTa «3aHATOH map —
3epHOBas KyJIbTypa» C YYETOM YIYIIEHHOMN BBITO-
JIbl B Cllyyae, KOrJla Mbl 3allaXMBaeM Mapo3aHuMa-
IOLYI0 KYJIBTYPY, @ HE UCIOJIb3YEM €€ NSl IPOU3-
BOZCTBA KOPMa M IIPH 3TOM TEPSIEM CTOMMOCTB TO-
BAPHOM IPOLYKIUH.

B xauecTBe 36pHOBON KYJIBTYpBI B35UIH O3UMYIO
POXb U SIPOBYIO MILIEHUILY.

PesynbraTtel m ux o0cyxiaenue. B pesynbrare
HCCIIEIOBAHMSI BBISIBIICHBI CIIEAYIOIINE 3aBUCUMOCTH.

1. 3arparel Ha BHeceHHUE B MOYBY (TOJIBKO MpPHU-
€MBbI TI0 BHECEHHWI0) To cuaepary B 1,9-3,9 paza
HIXKE, YEM 10 HaBO3Y (B 3aBUCHUMOCTH OT paccTo-
SIHUS TIEPEBO3KN ).

2. IlepemeHHble 3aTpaThl Ha MHCIIOJIb30BAHHE
aNbTEPHATUBHBIX BUIOB YAOOpEHMI, BKJIIOYas HE
TOJIBKO BHECEHHE B IIOUBY, HO U IIPOU3BOJICTBO Ca-
MOTro yIoOpeHHus, Mo cujepary okazaiucb B 1,2-
1,7 pa3a HMXKe, 4YEM 1O HABO3Y, U COCTaBWJIM COOT-
BercTBeHHO 5598,1 py0./ra u 6595 — 9401 py6./ra
(mocneaHKe MPHU Pa3IUYHOM PACCTOSHUU TEPEBO3-
KM HaBO3a).
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3. Ilpu nobGasnenuu ¢akrTopa «MHHEpPAIbHOE
yoOpeHune», KOTOpoe BHOCUTCS MO/ CUACPATEHYIO
KynbTypy (NaoPs0Kao), 3arpaThl Ha ymoOpeHue
36pHOBBIX CHICPATOM OKA3JIMCh BBINIE, YeM Ha
yno0peHrue HaBo30M (IIpH JIFOOOM pacCTOSTHUU Tie-
peBo3kH) U coctaBmwim 9849 pyo6./ra.

4. IlpoBeneHHbBIA pacyeT OKYIaeMOCTH Iiepe-
MEHHBIX 3aTpaT B 3BEHE CEBOOOOPOTa «3aHATOM
nap + 3epHOBasi KyJlbTypa» IO MOJHOMY IPOU3-

BOJCTBEHHOMY IHUKJIY C Y4YeTOM YIYIIeHHOW
BBITO/IBI 110KAa3aJl, YTO OKYIIAEMOCTh 3aTpaT BbI-
PYUKOI OT peaji3aliy 3epHa U CeHa (B BAPHAHTE C
CHJIEpaTOM — TOJBKO 3€pHA) camas BBICOKas B Ba-
pHaHTe C CHIEpaJbHBIM ynoOpeHueMm. BHeceHue
HaBo3a MeHee 3((EeKTUBHO, MPH JIOOOM paccTosi-
HUU €ro TIepeBO3KH [0 TOJs HECMOTPsS Ha TO,
YTO TPU 3TOM MBI HE TEPSEM CTOMMOCTh KOpMa U3
OJIHOJIETHUX TpaB (PUCYHOK 1).

OKYI'IEIEMOCTb 3aTpaTt npu Uucnosib3osBaHU cnaeparta U HaBo3a

2,4

2,3
2,2

2,1

1,9

1,8

OKynaemocTb 3aTpart, py6./py6.

1,7

pacctoaHUe pacctoaHue paccToaHMe pacctoaHUe pacctoaHue pacctoaHMe paccroaHue

0,76-1,25 1,26-1,75 2,26-2,75

2,76-3,25 4,1-5,0 6,1-7,0 8,1-10,0

PaccrofaHue nepeBO3KU HaBO3a, KM

_Pﬂ,ﬂ.l

Psan 1 — cunepar. Psag 2 — HaBo3.

Papg 2

Pucynok 1 — OxynaeMocTh 3aTpaTt B 3BeHe ceB0000pPOTA (3aHATON Nap- ApoBasi NIIEHULA)
NPH UCNOJb30BAHUN CHAECPaTa H HaB03a (0e3 MUHEpPAIbHBIX Y100peHuUil)

Takasg 3aBHCHMOCTh HaOMIOMAETCs TMpPU YCIO-
BUH, €clii OyZIeT MoJlyueHa YpO)KalHOCTh 3epHa HE
HUXe, ueM npu BHeceHuu 40 T HaBo3a. Cunraem, 4yTo
Takasi CHUTyalus HauOoyiee BEpOsiTHA, TaK KaK ypo-
JKaMHOCTb CUEPAIILHON KYJIBTYPBI, COIEpKaLICH
06000BBII1 KOMITOHEHT (BHKa), cocTaBuBIIas 249 1yra,
SKBUBAJIEHTHA 03¢ HaBo3a 401/ra. OpHako HaMu
MIPOCUMTAH YCJIOBHBIM JIOTIOJTHUTENIGHBIM BapUaHT,
KOTJ]a ypOXKaiHOCTh 3€pHOBOM KYJIBTYpPhl CHUKAETCS
Ha 7 % TIpy WCHOJB30BAaHUW CHEpaTa MO CpaBHE-
HUIO C HaBO30M. Takoe CHIKEHHE MOXHO 00OCHO-
BaTh HAJIMYMEM IOTOJHOTO PHUCKA TPU BBHIpAIMBa-
HUHM CHICPATLHON KYIbTYpbI (MPH HCIOIB30BAHUU
HABO3a TaKOW PHCK OTCYTCTBYeT). B sTom ciydae
MPUMEHEHHE HaBO3a OKa3bIBAeTCs 00JIee BHITOHBIM
NP TPAHCTIOPTUPOBKE HA PACCTOSIHUE MPUMEPHO 10
3 KM, TIpH OOJIBIIINX PACCTOSIHUSX BHITOJJHEE MCTIONb-
30BaTh CUEpaT.
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5. Ilpeapinymuii BEIBOJ KacaeTcs BapuaHTa, Ko-
TZIa TOJT BBIPANIMBAHUE CUACPATEHON KYJIBTYpHI HE
BHOCHUTCSI MHMHepalibHOe ynoOpenue. Ilpu BHece-
HUU B 3aHATOM Tapy MHHEPAJIBHBIX YHOOpEHHIA
(N21oP4oKag) pe3yabTaT moMydmics CAeayoImui: B
mpeaenax pacCcTOSIHHS OT MecTa MPOHM3BOJICTBA
(ckyaaupoBaHus) HaBO3a JI0 MO 8 KM 3PPEeKTHB-
Hee OKa3aJiCsl HaBO3, M TOJBKO HAYMHAS C PacCTOs-
Hus Oojee 8 KM, BBITOJHEE MCIIOJIB30BaTh CHJIE-
pansHOE ynoopenue (pucyHok 2). [Ipu paccrossaumn
IIEPEBO3KU HABO3a IIPUMEPHO OT 6 10 8 KM IKOHO-
Muyeckas 3¢(GeKTUBHOCTh HaBO3a U CUjaepaTa I1o-
yru onuHakoBas (1,51-1,52 py6./py6.). B stom
ciydyae mpu BbIOOpe BHUAA YAOOpEHUs Cleayer
YUUTBIBATh, YTO CHJIEPAThl CO3/IAI0T B IIeJIOM OoJiee
ONMarompusTHBIE  YCIOBHS Ui BBIPALIHBAHUS
CeNbCKOXO035MCTBEHHBIX KYJIbTyp. OHU HE TOJBKO
00ECTIeYNBAIOT WX MUTATEIBHBIMH BEIIECTBAMHU B
JIETKOYCBOSIEMOM (popMe, HO M CHMXKAIOT 3aCOpPEH-
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HOCTb, TOBBIIAIOT  OHOJOTMYECKYIO AKTHBHOCTb
noussl [1]. Jlpyras BaxkHas neTanb — CTENEHb (CKO-
pPOCTb) MUHEPAIM3ALMM OPraHWYECKOro BEIIeCTBA
cujepara MpuMEpHO B 2 pasa BBIIIE, YeM HaB03a, MO-
3TOMY HCIIOIB30BaTh €ro 3((eKTHBHEE MO 03UMBbIC

KyJIbTYPBI, TaK Kak 3a MEePUOJI MOCIE 3analiku CHIe-
paIbHOTO YIOOpEHHsT 10 MOCEBa SIPOBBIX KYIBTYP
YacTh MUTATE/IbHBIX BEHIECTB MOYKET BBIMBIBATHCS B
OoJtee TITyOOKHe CIIOM MTOYBBI.

OKynaemocTb 3aTpaT Npu UCNONb30BaHUU cuAepaTa U HaBo3a

1,7

1,65 186

16 1,59
1,55

1,52

1,5
1,45

1,4

0,76 - 1,25 4,1-5,0

OkynaemocTb 3aTpar, py6./py6.

—PHA 1

Psan 1 — cunepar. Psin 2 — HaBo3.

6,1-7,0

1,5

7,1-8,0 8,1-10,0

PacctosiHMe nepeBO3KU HAaBO3a, KM

Pap 2

Pucynok 2 - OkynaeMocTh 3aTpaTt B 3BeHe CeBO00O0OPOTA «3aHATOH Nap-03MMasi POKb» IPH HCII0JIb30Ba-
HHMM CH/IEPaTa U HaB03a (C BHECEHHEM MHHEPAJIbHBIX Y100peHHUI 110 CHAECPAIBLHYIO KYJILTYPY)

«Kputndeckoe» paccTosiHue, PU KOTOPOM CTa-
HOBUTCSI 5KOHOMUYECKH HEBBITOJTHBIM TIEPEBO3UTH U
BHOCHUTbH OpTaHHUECKHE yI00pEeHHs, 3aBUCUT OT BHJIA
CaMOro OpPraHWYECKOro YAOOpEHUS U, COOTBET-
CTBEHHO, OT COJEp)KaHUS B HEM NUTATEIbHBIX Be-
mecTs. Mbl BBIICHWIM, YTO TIPU HCHOJIb30BAHUU
nojactunoyHoro HaBoza KPC Takum paccrosiHueM
spisiercs 8 kM. UTo ke Kacaercs, HanmpuMep, MTHYb-
€ro MoMeTa MoJICTUIOYHOTO0, TO, IO MHEHUIO KCIIEp-
TOB, Oyiarofiapsi 3HaYUTEIHHO OOJiee BHICOKOMY CO-
JIEpKAHUIO TMTATENIBHBIX 3JEMEHTOB (110 a30Ty U
dochopy Oornee ueM B 2 paza) 1enecoodbpasHon Oy-
JIET TepeBO3Ka ¢ BHeCEeHUeM Ha paccrosiaue 20 u 0o-
nee kuioMeTpoB. Eciu Ha TeppuTOpuu X03siCTBa
HET 0OBEKTOB KUBOTHOBOJICTBA U HET BO3MOKHOCTH
pUOOpPECTH TTHUUN TIOMET, TPaTUIMOHHBIC Opra-
HUYECKHE YIOOpEeHHs] MOXKHO 3aMEHUTh CHepaTa-
MH 1 U3MEJIbYEHHON COJIOMOM.

3akiiloueHue. YUuThiBasi BaKHOCTh OpraHuyYe-
CKHUX ynoOpeHuit kak ¢aktopa G(opMHUPOBAHUS
ypoXasi BBICOKOTO Ka4eCTBa M MOBBIIIEHUS TUIOJ0-
poaus TOYBHI, B JAHHOUM CTAaThe MPOBEACHA CpaB-
HUTENIbHAsL OIlEHKa YKOHOMUYECKOW 3(PPEeKTUBHO-
CTH UCIIOJIB30BaHU MOJACTIIIOUHOTO HaBo3a KPC u
cuiepata (BUKOOBCSHas cMech). lccrnemoBaHue
MIPOBOJIUIIOCH HA CEpPBIX JIECHBIX MouyBax. B pe-

3yJIbTaTe€ MCCIEJOBAHUS BBIABIEHO: a)  3aTpaThl
Ha BHECEHHE B TOYBY (TOJBKO NMPHUEMBI IO BHECE-
HUIO) 1o cuaepary B 1,9-3,9 paza Hmxe, yeM 1o
HaBO3y (B 3aBHCHMOCTH OT PACCTOSHHS TIEPEBO3KH);
0) mepeMeHHbIe 3aTpaThl Ha MCIOJIB30BaHHUE AIbTep-
HATUBHBIX BHUJIOB YIOOpPEHWH, BKIFOYas HE TOJBKO
BHECEHHE B IOYBY, HO M TPOM3BOJACTBO CaMOIo
ynoOpeHus, 1o cuzaepaTty okazamuch B 1,2-1,7 pasa
HUKE, YeM TI0 HaBO3Y; B) IpHU 00aBleHUU (aKkTopa
«MHUHEpAIILHOE YI0OpPEHUE», KOTOPOE BHOCHUTCS TIOJ
cunepanbHyto KynabTypy (NaoPaoKag), 3arparsl Ha
yII0OpeHNE 3epPHOBBIX CHUAEPATOM OKA3bIBAIOTCS BBI-
1Ie, 4eM Ha ynoOpeHue HaBo3oM (Tpu JiroOoM pac-
CTOSIHUU TEPEBO3KH); ') MPOBEAECHHbII pacyeT OKy-
MaeMOCTH MIEPEMEHHBIX 3aTpaT B 3BE€HE CEBOOOOPOTA
«GaHATOW TmMap+3epHOBas KyJAbTypa» MO TMOJHOMY
MPOU3BOJACTBEHHOMY HHUKJY € Yy4eTOM YIyIleH-
HOW BBITOBI TOKA3aJl, YTO OKYINAaeMOCTh 3aTpaT
BBIPYUKOW OT pealn3alyy 3epHa U ceHa (B BapuaHTe
C CHJIEpaTOM - TOJIBKO 3€pHa) camMasi BBICOKAsl B Ba-
puaHTe C cuaepaibHbIM ynoOpeHueMm. Bhecenue
HaBo3a MeHee YPPEKTUBHO, MPH JIFOOOM PACCTOSIHUU
€ro TepeBO3KH [0 TMOJIS; /1) IPEeIbIIyIuil BBIBOJ
KacaeTcsl BapuaHTa, KOT/Ia O] BEIpAIBaHHUE CHJIC-
palbHOM KyJIbTYpbl HE BHOCUTCS MHHEPAIbHOE
ynoOpenue. [Ipy BHeCEHNH B 3aHATOM Tapy MHHE-
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panbHbIX ynoopeHuid (NaoPsoKao) pesynaprar mosmy-
YUJICS CIICAYIOUMI: B Mpeaenax pacCTOSHUS 10 M0-
as 8 kM 3(d(deKTrBHEEe OKa3alics HaBO3, U TOJBKO
Ha4yMHasE C pacCTOsHUS Oosee 8 KM, BBITOJHEE HC-
NIOJIE30BaTh CHICPATBHOE YI0OpEHHE.
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PA3BUTHUE ATPOIPOMBIINIJIEHHOT'O KOMILUIEKCA KAJIYKCKOM OBJIACTH

I'y6anoBa E.B., ®unancossiii yauepcuteT npu [IpaBurenscree POy Kanyxckuii punmar;
JemuueBa M.A., ®unancoBsiii ynusepcutet npu [IpaButenscte PO» Kamyxckuit Gpunuan

A2ponpombliAeHHbLY KOMNACKC Upaem 00HY U3 8adiCHeUWUL POl 8 IKOHOMUKE PEeeUOHA U €20
pasgumuu, 8KA0UASL 8 cebs 6oabWOe KOAUUeCT80 ompacael, MecHo C8A3aHHbLx 0pye ¢ Opyzom. By-
0YuU HANMPABALEHHBLM HA MPOU3BOOCMBO CEABCKOXO03AUCMBEHHO20 CbLPBS, €20 nepepabomxy u pac-
npocmparerue 20mogozo0 NPOOYKMa, OH SABAAEMCS 2AABHBLM UCMOUHUKOM NMPOOYKMO8 NUMAHUS
0s HaceaeHus, maxum 06pa3om, CmaHo8umcs, 00HuUM U3 Paxmopos, Om KOMopsvblr 3a8UCUM Kaue-
CMB0 U YPOoBeHd HU3HU 8 pecuoHe. Om ahhekmusHOCU CeAbCKO20 XO3AUCMEA U CONYMCMBYOULUL
ompacaell NPOMbIULLEHHOCTU MaKIHce 3A8UCUM CMeneHb NPo0osoAbLCMEEeHHOU 6e30nacHocmu cmpa-
Houl. Pazsumue azpaphnoll cghepsbl. mpebdbyem cyw,ecmeenHnol Mo0epHU3ayuUlU IKOHOMUKU, KOMOPASs 8
3HAUUMEALHOU Mepe 3a8UCUM OM UHBECTNMUYUOHHOU NPUBALKAMEABHOCTU U UHBECNMUYUOHHO20 NO-
MEeHYUAAL OMPACAU, KOMOPHIU OUHAMUYHO UBMEHACMNCS 8 3ABUCUMOCTIU OM PbIHOUYHOU KOHBIOHK-
Mmypovl U COYUAABHO-IKOHOMUUECKOU cumyayuu 6 peeuoHe. B amux ycaosusaxr ocobyro axmyans-
HOCMB Npuodpemaem oyeHka Passumusi a2ponpomvluLrtennozo xomnaexca Kaayocckou obaacmu u
€20 UHBECTNUYUOHHO20 NOMEHYUANLA KAK 00HOU U3 OCHOBONOAAAIOULUX ompacael pezuoHa. B cma-
muve uccaedyemes UHBECMUYUOHHBLU NOMEHYUAL A2PONPOMbLULEHHO20 Komnaekca Kaayacekol 06-
NACMU C NOMOULDBIO PABAUUHBLL MeMO008: NYymem GHAAUIA COUUALLHO-IKOHOMUHECKOU XapaKmepu -
cmuxu pezuona, npogederuss SWOT-anaruda U OYyeHKU UHBECMUYUOHHO20 NOMEHYUAAL NO YNPO-
WeHHOU memoouxe, OCHOBAHHOU HA onpedeseHUU OCHOBHBLX nokasdamenell 8 PamrKaxr npou3soo-
cMeeHHoU, (PUHAHCOB0U, UHBLCTNUYUOHHOU U IKCNOPMHOU KOMNOHEeHM nomeHyuara. Pesyavmamot
SWOT -anaausda noxa3wvlearom, 4mo 2AA6HbLMU CUABHBLMU CMOPOHAMU OMPACAU SAEALIOMCS 8bLCO-
KUU UHHOBAYUOHHDBLU MOMEHUUANL, UHBECTNUYUOHHDBLU KAUMAM U HAAUYUE NPO2PAMM 20CYOapCMeeH -
HoU moddepacku. Oyenxa UHBECMUYUOHHOZ0 MOMeHyuara noomeepicoaem 6ulcoKull Yposens pPas-
BUMUS KOMNALKCA.

RorrogeBb1e ci10Ba: a2ponpomblulientblil KOMNAeKC, UHBECTNUY UL, UHBECTNUYUOHHBLIL NOMEHYUAL,
UHBECTNMUYUOHHDBLU Kaumam, zocydapcmeennas noddepxcka, SWOT-anaaus, ceo0Has oyenka, Yynpo-
WeHHas mMemoouKra, KOMNOHEHMbL NOMEHYUAAA, IKCNOPMHBIU NOMEHYUAL.

Hora gquruposarna: I'yoanosea E.B., Jlemuuesa M.A. Pazgumue azponpombvblilaeHH020 KOMNAEKCA
Kanyaccxoll obnacmu ./ Aepapusili secmuux Bepaxuesoadcwvs. 2020. Ne 1 (30). C. 125-134.

BBenenne. Kamyxckas oOnacte sBiIseTcs B
HaCTOSIIIMMT MOMEHT OJHUM M3 CaMBbIX IpOrpec-
CUBHBIX B DKOHOMHUYECKOM IUIaHE PEruoHOB Poc-
cuu. B pelitunrax neHTpoB cyObekToB LleHTpans-
Horo ¢enepanbHoro okpyra Kamyre npucyxnaaror
[JIABHBIE MECTa I10 YPOBHIO Pa3BUTHUS MPOMBIII-
JIEHHOTO IIPOU3BOJCTBA, COOTHOILECHMS J0XOI0B
Oro/keTa M MHBECTULMH Ha Jylly HAaceJIeHHs,
TEMIIaM YBEIIMYEHHUs PEABHBIX JOXOJ0B JKUTEIEH
Y YPOBHIO MHHOBAIIMOHHOCTH NMPOM3BOACTBa. Eme
ceMHa/Iath JeT Ha3zaa Kamyxckas o0iacTb - 3T

MIOJIHOCTBIO JIOTAllMOHHAsl IPOBUHIMS Yy IOrO-
3amajgHbIX OKpauH CTOJMIBI. I JTaBHBIM (akTopom,
no3BoauBIIMM Kaiyxckoil ob6macTu mpeBpaTuThCs
W3 JIETIPECCUBHOW 00JIaCTU B PErHOH € Jydliei
CpeloH AJIs pa3BUTHS MPEANIPUHUMATEILCTBA, CTa-
JO HE BBIFOJHOE Teorpaduyeckoe MOJIOKEHUE, a
IIPOJyMaHHasl M YYUTHIBAIOIAs] U3MEHEHUE OKpPY-
JKaromie cpeabl WHBECTUIMOHHAS TOJMTHKA, BBI-
COKMI YIpaBJICHUYECKUI MpodecCHOHaTu3M U BbI-
COKO HHHOBAIIMOHHAsi Mporpamma pas3BUTHs Tpa-
JUIMOHHBIX IPOU3BOICTB.
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B utore o6mnacte yxe MHOTO JIET MOAPS] SBIIS-
eTCsl JINJIEPOM IO TEMIIaM POCTa MPOMBIIIIEHHOTO
pou3BOJCTBA. Pernon mpeacraBisier coboir Mo-
Jieb «HECHIPbEBOI» 3KOHOMHKHU, BXOJUT B YUCIIO
PETMOHOB-TUICPOB 10 HMMIIOPTO3aMELICHUIO B
KJIFOUEBBIX cpepax 3KOHOMUKU PD: BBICOKOTEXHO-
JIOTUYHON TMPOMBILIUIEHHOCTH, OHOTEXHOIOTHSIX,
MEAMIMHE U MPOJ0BOJILCTBEHHO-arpapHO OTpac-
7. DTO MOATBEPXKAAET CTPYKTypa BaJlOBOTO PEru-
oHanmpHOro mpoaykra (BPII): mpakruuecku 1/3
BPII 3anumaer oOpabaThiBarolee MpOU3BOJICTBO,
18 % BPII npuxoautcss Ha CTPOUTEIBCTBO U TOP-
TOBIIIO HEJIBUKUMOCTBIO.

ATpOTNPOMBINIJICHHBI KOMIUIEKC HUTPAET OJHY
U3 BaXXKHEUIINX poJiel B IKOHOMHUKE PErHOHa U €ro
pa3BUTHUH, BKJIOYas B ce0s OOJbIIOE KOJUYECTBO
oTpaciieif, TECHO CBS3aHHBIX APYr ¢ Apyrom. by-
Jly4d HaIpaBJICHHBIM Ha MPOU3BOJCTBO CEJIbCKO-
XO3SICTBEHHOTO CBHIPbsI, €r0 MepepadoTKy M pac-
IIPOCTPAHEHUE TOTOBOTO MPOAYKTA, OH SBISIETCS
[JIABHBIM HUCTOYHUKOM TMPOAYKTOB MHUTAHHS IS
HacCeJIeHUs, TAKUM 00pa30M, CTAaHOBUTCSI OJJTHUM U3
($akTOpOB, OT KOTOPHIX 3aBHCHT KAaueCTBO U YypO-
BEHb JKU3HU B PETHOHE.

Henu u 3agauyu. B nanHbBIX YCIOBUSX BO3pac-
TAaeT aKTYaJbHOCTh OLIEHKHU pPAa3BUTHUS arporpo-
MBIIIIEHHOTO KoMmIuiekca Kamyxckon o6mactu kak
OJIHOM M3 OCHOBOIIOJIATAIOIINX OTPACiedl peruoHa.
B cBs3u ¢ peanusanueil ykazaHHOM 1enu HE00Xo-
JUMO  OCYUIECTBJIEHHE aHalM3a  COLUAIbHO-
SKOHOMMUecKoro pa3BuTus Kamyxckoit obnactu u
arpONpOMBIIUIEHHOTO  KOMIUIEKCA; MPOBEACHUE
SWOT-anann3a M OIleHKa WHBECTHIIMOHHOIO IO-
TEHILIMAJla arponpoMBIIUIEHHOro Komiuiekca Ka-
JY>KCKOM 00JIacTH.

Metonosnorusa. SWOT-ananu3 siBnsieTcs coBpe-
MEHHBIM TIOMYJIIPHBIM METOAOM OIIEHKH TEKYIIETO
COCTOSIHUA. B pamkax Hero aHaqu3upyrTCsl CHIIb-
Hble U CJIa0ble CTOPOHBI, BO3MOXKHOCTH U YIPO3bI.
OueHka MNpPOM3BOAMUTCS IYTEM pacyera CBOJHOU
oreHKH (haKTOPOB TI0 Cleayromei Gpopmye:

A=A xK; xPxa;, (1)

rie:

Alj - cBoTHAs OlleHKa (PaKTOPA;

Al - IHTEHCUBHOCTH CHJIBHBIX M CJIa0BIX CTOPOH;
Kj - k03 puImeHT BIUSIHUSI BO3MOXKHOCTEH U YTPo3;
P] - BepOsSITHOCTH TOSIBIICHUS] BO3BMOKHOCTEH U yTPo3;
aij — crmocoOHOCTh CHIIBHBIX CTOPOH MOMOTaTh B
OCYIIECTBIICHMM BO3MOXKHOCTEH W 3aliuTe OT
yIpo3 U CIOCOOHOCTH CJaOBIX CTOPOH BIIUSTHUE
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BO3MOXXHOCTEl YMEHBIIUTh U BIUSHUE YyIPO3 yBe-
auauTh [1].

Pj ouenuBaercs sKkcrepramMu MO CIEAYIOLICH
HIKae:
0,1-0,3 - HM3KHI1 YPOBEHBb BEPOSITHOCTH;
0,4-0,6 - cpenanwmii ypoBeHb BEPOSTHOCTH;
0,7-0,9 - BeICOKHIT YPOBEHBb BEPOSITHOCTH;

1 - oueHb BBICOKUI YPOBEHb BEPOATHOCTH [3].

Ai OIICHMBAaeTCS B OTHOIICHHH CHJIBHBIX CTO-
poH: oT 1 510 5 6a/mIoB, B OTHOIIEHUU CIIA0BIX CTO-
poH: ot -1 10 -5; Kj - B uatepsaiie ot 0 10 1 [4].

alj OTpakaeT CIOCOOHOCTh CHJIBHBIX CTOPOH
IIOMOraTh B OCYLIECTBICHUHU BO3MOYKHOCTEW M 3a-
IIUTE OT YIpo3 U CIOCOOHOCTH CJIa0BIX CTOPOH
BIIMSIHUE BO3MOXKHOCTEH YMEHBIIUTh W BIIUSHUE
yrpo3 yBenuuuTh. Mcmomb3yercs cremyromas
IIKajga CrIocoOHOCTH (akTopa TMOMOTaTh B OCY-
IIECTBIEHUU BO3MOKHOCTEH U 3alUTE OT YIpo3:

5 — BEICOKas CLIOCOOHOCTD;

4, 3 — cpenHsis ClIOCOOHOCTB;

1, 2 - He3HAUUTEIbHASA CIIOCOOHOCTb.

Jns  noarBepxknaenust pesyinbratoB SWOT-
aHaJlM3a NPOM3BEJEHA OLIEHKAa WHBECTUIIMOHHOTO
MOTEHIIMajda KOMILIEKca OOJNacTH MO METOJUKE
OIICHKHU MHBECTUIIMOHHOTO IMOTEHIIHAIA.

CylecTBYIOT pa3IHyHbIe BUIbI IAHHBIX METOTUK.
OnHu 13 HUX NPEAINONararoT pacuyeT UHTErPaIbHOIO
ToKasatensi Ha 0a3e 4acTHBIX (PeCcypCHO-CHIPHEBOIA,
KaJIpOBbIii, ”THHOBAIIMOHHBIN U Jp.), IPYTUE OCHOBBI-
BalOTC HA PECYPCHOW KOMIIOHEHTE C Y4ETOM Lieje-
BOTO OPHUEHTHpPA — BEKTOpa Pa3BUTHs BAJIOBOTO pe-
TMOHAJIBHOTO MpoAyKTa [2,5,6]. OueHka nHBECTULIN-
OHHOT'O TMOTEHIMala AarpoNpPOMBIIUIEHHOTO KOM-
ruiekca Kamyxckoil o0macTu mpousBeieHa 1o yripo-
IIEHHOM METO/IMKE, OCHOBAHHON Ha OIpEIeTIeHNU
OCHOBHBIX TOKa3aTejed B pamMKax HpPOHU3BOJICTBEH-
HOM, (PMHAHCOBOM, WHBECTUIIMOHHON W JKCIIOPTHOU
KOMIIOHEHT MOTEHIMAIA.

Pe3yabTaTsl. [laxke B yCIOBUSX CEPHE3HBIX BhI-
30BOB, OCYILECTBIISIEMbIX WHOCTPAHHBIM JIaBJICHH-
€M M CaHKIMAMU B CTOpOHY Poccun u poccuiickux
KOMITaHU#, OCHOBHBIE COLIMAJIbHO-?PKOHOMHUYECKUE
nokazarenu Kamyxckoil o0igacTu COXpaHSIOT MO-
JIOXKUTENbHYI0 TuHAMUKY. OOBbEeM BaJIOBOTO PETHU-
OHaJIBHOTO npoxaykra B 2018 r. BEIpOC 1O CpaBHE-
Huto ¢ 2017 r. Ha 3 % u cocraBun 435 mapa. pyo-
nen. Ilpu 3TOM 3a mocienHue mATh JET OH YBEIH-
yuiics 6oyiee 4eM Ha TPEThb B pe3yNbTare pa3BUTH
oTpaciieil TPOMBILIUIEHHOTO MPOU3BOJACTBA, TOp-
TOBIIM M CTPOUTENHCTBA, a TaKKe MPUBICYCHUS
WHBECTHIIUH.
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Tak, 00beM HPOMBINIIEHHOIO MPOU3BOJCTBA B
2018 r. Belpoc mo cpaBHeHuto ¢ 2017 r. Ha 128
841,1 mun. pybneit uiu Ha 4,5 %, 060pOT po3HUY-
HOI ToproBiu — Ha 11 084,9 MiH. pyOneit umu Ha

3,0 %. O06BeM TPOIYKIIMU CEIBCKOTO XO0351CTBA B
2018 r. yBenmumiics no cpaBHeHuto ¢ 2017 r. no
41 324,9 mnH. pybneit Ha 2 786,5 MiH. pyOIiei nin
Ha 9,9 % (puc. 1).
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Pucynok 1 — IIpon3BoacTBO CEJILCKOX03AHCTBEHHON MPOAYKIIUA
B 2010-2018 rr., mapa. pyo.ieit

IIpu sToM 2014 r., HECMOTPS Ha CEPHE3HBIE BBI30-
Bbl JUI OTEYECTBEHHOM 3KOHOMMKH, ctan i Ka-
JY’KCKOM 00J1aCTH PEKOPIHBIM IO PUBJICUEHUIO HH-
BeCTULMH. J[aHHBIN MTOKA3aTelb COCTABUJI B 3TOT 'O/
noutu 100 mupa. pybneii. K coxanenuro, k 2018 r.
OH cHU3WICS 10 86,5 mupa. py0. Ha 13,5 mupa. pyo.
B pa3Butne cenbCKOX0341iCTBEHHOTO MPOU3BOACTBA
ob110 TpuBiedeHo ¢ 2006 r. 64,3 mipa. pyoneil.

OCHOBHBIM HamlpaBJIEHUEM CHEIHal3aluy ar-
pOIpOMBIIIIEHHOTO KomIiekca Kamysxkckoil obmna-
CTH SIBJISIETCS MOJIOYHO-MSICHOE CKOTOBOJICTBO.

Jlonst pacTeHueBojACTBA B 00BEME arpompo-
MBIIIJIEHHOTO KOMILJIEKCa PEerHoHa COCTaBisieT 49
%, >xuBOoTHOBOACTBA — 51 %.

O0beM NpPOU3BOJCTBA PACTUTEIBHOM MPOIYyK-
IIUM HacuMUThIBaeT 22,7 mipa. pyoOineil, >KUBOTHO-
Bogueckoit — 24,0 mapa. pyomnei. Ilpu mporrose
UHJIeKca PU3NIECKOro oobemMa MpoU3BOJICTBA pac-
TuTenbHOM npoaykuuu B 101,9 %, xuBoTHOBOAUE-
ckoit — 113,6 %.

B cenpCKOX034MCTBEHHOE NPOU3BOACTBO BO-
Bieksn 30,1 Thic. Ta Hepa3pabaTHIBAEMbIX 3€MEb,
B TOM 4YHCII€ 3a CUET OCYIIECTBJIEHUS KOMIUIEKCa
KYJIBTYPHO-TEXHUYECKUX Mep — 2,4 ThIC. ra, pac-
NaxUBaHMs U MPOPEKUBAHMS 3aJICKHBIX 3€MeNb —
27,7 Teic. ra. B nepuopn 2019 - 2021 rr. exeroaHo
3aIJIaHUPOBAHO TPUBJICUYEHUE B CEIbCKOXO035M-
CTBEHHOE MPOU3BOACTBO 110 11,8 ThIC. ra Hepa3pa-
0aThIBAEMBIX 3€MEIIb.

B perunone Bocco3naercs cagoBoactso. B 2017
T. arpONPOMBIIUIEHHBIMH OpPTaHU3alUSIMU PEroHa

IIPOU3BEJCHA I0CaJKa MHOI'OJIETHUX IUIOJ0BO-
SATOJIHBIX JEPEBbEB U KyCTAPHUKOB IUIOMIa b0 113
ra, B 2018 r. — 3akyiajka HHTEHCUBHOI'O caJa IIJIo-
manapo 150 ra.

AKTUBHOE pa3BUTHE MOIYYUIO IMPOU3BOACTBO
OBOLIEH B 3aKpbITOM IpyHTE opranuzanueii OO0
«Arpo-HHBecT», pacronoKeHHOM Ha TEPPUTOPUU
0co00i1 sKoHOMHYECKON 30HBI «JIroguHOBOY». B
HaCTOsIee BpeMs NMEPCIEeKTUBHBIM HAIPaBICHUEM
ABIISIETCS TPUOOBOJICTBO.

’KuBoTHOBOUECKASI OTPACb B OCIEAHUE T'OJIBI
aKTUBHO Pa3BUBAETCs, B T.4. INIEMEHHOE W TOBAp-
HOE >KUBOTHOBOJCTBO, OBIIEBOJCTBO U KO30BOJI-
CTBO, MH(PACTPYKTYpa U PBIHKUA COBITA MPOIYK-
nuu, nepepaboTka mpoxaykiuu. brmaromapsi rocy-
JAPCTBEHHOM IOMOIIM YBEIUYMIIUCh BO3MOXKHO-
CTH KpEIUTOBAaHMS OTpacid U BHeApPEeHHE poOOTH-
3UPOBAHHBIX (PepM MO MPOU3BOACTBY MOJIOKa [7].

Kanyxckas oOnacte Omaromapsi  BHEIPEHUIO
HOBBIX TEXHOJOTUH, CTAOMIIN3ALIMU U YBEJINYECHUIO
KOJIMYECTBAa MOJIOYHOTO CTajga KOpPOB JIMTUPYET B
PO u B PO no temnam pocta MOJIOYHOTO MPOU3-
BozcTBa. CeroHst B 00J1aCTH YK€ ycrenHo GyHK-
HUOHUPYIOT 6osiee 60 COBpeMEHHBIX POOOTU3UPO-
BaHHBIX (epM noeHus u 129 poOOTHU3UPOBAHHOTO
000opy0BaHUs.

[IpaBurenscTBOo Kanmyxckoit 0061acTé aKTHBHO
MOAJIEPKUBAET PA3BUTUE  arpONPOMBIIIIEHHOTO
Komruiekca peruona. B 2018 r. Ha punancupoBanue
oTpacjell CelbCKOro X03HWcTBa ObLIO M3pacxo10Ba-
HO 3 826,6 MiH. pyOnei, U3 KOTOPBIX CpeAcTBa 00-
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nactHoro Orokera coctapisitoT 1 083 muH. pybneid,
a (enepanpHOTO OrO/KETa — 2743,6. IIpn sTOM Hu-
HAHCUPOBAHUE  PA3BUTHUSA  arpONPOMBIIUIEHHOTO
KoMmIuiekca Kamykckoil 061acT ocyIecTBIsieTCs B
paMKax peaau3aliid TOCYAApCTBEHHBIX IPOrpaMMm
Kanyxckoit obnactu «Pa3BUTHE CEIBCKOTO XO3sIii-
CTBa U PEryJUPOBAHUE PHIHKOB CEIbCKOXO3SHCTBEH-
HOW IIPONYKLUH, CBIpbS M IIPOAOBOILCTBUA B Ka-
ayxckou obmactuy» (3737,3 muH. pyoneit B 2018 1.),
«Oxkazanmue coneiicTBus JTOOPOBOJIBHOMY Tiepecerie-
Huo B Kamykckyro 001acTb COOTEYECTBEHHMKOB,
NpoXUBaAOIMX 3a pyoexxom» (0,8 miH. pyOueii),
BEJOMCTBEHHON 1ieieBoi nporpamMmbl  «Co3naHue
100 poGoTH3HpOBaHHBIX MOJIOYHBIX (epMm B Kamyx-
ckoit obmactu» (88,5 muH. pyouneit) [8,9].

[IpenocraBienue cyocuauii u3 OromkeTa oba-
CTH Ha TMPHOOPETEHUE CeIbCKOXO03HCTBEHHOM
TEXHUKHU I1O3BOJIMJIO TOBBICUTH OOECIEYEHHOCTh
CEJIbX03TOBAPONPON3BOAUTENEH HEo0X0 MO
TexHukou. Tak, 00ecrneueHHOCTh 3epHOYOOpOU-
HbIMU KoMOaitHamu coctaBisier 61 %, kopmoy0o-
pouHbIMU KoMOaitHamu — 75 %, tpaktopamu — 77
%.

Kpome Ttoro, B Kanyxckoil obnactu, HaunHas ¢
2014 r., nedcTByeT MEXaHU3M OKa3aHMs rocynap-
CTBEHHOW COLMAJIBHOM IMOMOILIM HAa OCHOBAHWUHU CO-
IIUAJIbHOTO KOHTPAaKTa, NMPU3HAHHBIA OJHUM W3 ca-
MBIX 9((EKTUBHBIX HWHCTPYMEHTOB COLIMATBLHOMN
NOJJIEPKKU HaceleHus. B pamkax naHHOro mexa-

HU3Ma MPEJOCTaBISIETCs] €MHOBPEMEHHAs! BhIIIaTa
MQJIOUMYLIUM TpakaHaM Ha BEJIEHHUE M0/ICOOHOrO
XO34HCTBAa W OCYUIECTBICHHE WHAWBUAYaAJIbHON
npearnpuHuMarensekon aestenbHoctu. C 2014 r. Ha
OCHOBaHMM COLIMAIILHOTO KOHTPAaKTa OKa3aHa IIo-
Motib 122 cembsiM Ha 00IIyI0 cymMMy 6 MiH. 278
ThIC. pyOniel. B pe3ynbTare naHHBIA MEXaHHU3M CITO-
COOCTBYET HE TOJIKO BO3BPALICHHIO CEMBU K CaMO-
CTOSITEIBHOCTH U CaMOOOECIICUeHHIO, TIPEOOTIECHUI0
OCHOCTH, HO W PA3BUTHUIO arpoNpPOMBIIIICHHOTO
KOMILJIEKCA.

B oOmactu Takke akKTUBHO MPOBOIMTCS peKIIaM-
Has KOMIIAaHHUS MPOAYKIUH PErHOHAIBLHOTO arpo-
MIPOMBIIIUIEHHOTO KOMIUTeKca. DTUKeTKH «llokymaem
Kanyxckoe» ycnenrHo npusjiekaeT BHUIMaHHE MTOKY-
natesel, o3BOJIssl UM TOXKE IIOy4acTBOBATh B pa3-
BUTHH KOMILUIEKCA 3a CUET POCTa ero cObITa.

B 2019-2021 rr. oxunaercss yCTOMYMBBIA pOCT
arponpoMBbIIIIEHHOr0 KomIuiekca. O0beM mpous-
BOJICTBA CEJIbCKOI'O XO35ICTBA IPOrHO3UPYETCS B
2019 r. B auanazone ot 50,9 go 51,1 mapa. pyO-
aert, 103,5 — 105,5 % k 2018 r. B conmocTaBUMBIX
ycnoBusix [10].

OueHuM WHBECTULIMOHHBIM TOTEHIMAI arpo-
MIPOMBIIIITIEHHOTO KoMIUIekca Kamyxckoii obmacTu.

s atoro mpoBenem SWOT-ananus, chopmu-
pyeM CIeAyIollyl0 NEepBOHAYAJIbHYIO MAaTpHILY
SWOT- ananu3a (tabnuna 1).

Ta6auna 1 — Ilepponayanbnas marpuna SWOT-anannza

Cunbnvlie cmoponut (S)

Cnaovie cmoponwvi(W)

1. Ipyxento0HbI MHBECTHUIIMOHHBIHN KIUMaT

1. Jlucbananc pa3BUTHS TEPPUTOPHIL

2. Hannuume nporpamMm rocy1apcTBEHHOM MOJAEPKKI

2. Kanposslii nedpunur

3. Bricokuil HAyYHBIM 1 MHHOBAIIMOHHBINA TOTEHIIA

3. I3HOLIEHHOCTh NPOMBIIIIIIEHHON HH(ppa-
CTPYKTYpHI

4, BJ'IaFOHpI/I}ITHBIe MMPUPOAHO-KIIMMATUICCKUC YCIIOBUA

4. Tlnoxo pa3zputas cnenuH@pacTpykTypa
(cucTema CeMEHOBOJICTBA, INIEMEHHOTO JIeJa)

5. YcronunBoe pa3BUTHE CENbCKUX TEPPUTOPUI

5. Henonynspuocts npodeccun

Bosmoscnocmu enewneit okpyscaoweii cpeowt (0)

Yeposwt enewmnenr okpyscaroweii cpeowt (T)

1. O6uwmii sxoHOMHUecKuil pocT Poccuu

1. Bricokast npHUBIIEKaTENBHOCTh MOCKOB-
CKOH arjioMepanuu i TaJaHTJIMBOM MOJIO-
JEXKH

2. Ilonutuka HUMITIOPTO3aMCIICHUS

2. CtapeHue HaceJeHUs

3. YBenuueHue 3KcropTa NpoAYKINU CEIbCKOro XO0-
3s11iCTBa COTTIaCHO MancKuM ykaszaMm IIpesunenta PO

3. MupoBoii (pMHaHCOBBII KpU3HC

yJIapCTBEHHON NOJIEPIKKE

4. TexHnuECKOE IEPEBOOPYKEHHUE OTPACIIN ITPHU TOC-

4. PoCT CMEPTHOCTH JIOMAIIIHUX KMBOTHBIX

5. PaCH_II/IpCHI/IC CricnuaIn3anun arpopoOMBIIITICHHOI'O
KOMILJICKCa (OCHOBHOG HaIpaBJICHUC CIICHUATIN3 Al
Ha JJaHHBII MOMEHT — MOJIOYHO-MSICHOE CKOTOBOZ[CTBO)

5. EcTecTBEHHO-IPUPOAHBIE U KIIMMAaTH4E-
CKH€ KaTaKJIN3Mbl
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[IpoBenem ormeHKy (akTopoB mepBoHadyanbHOW  «Poccenbxo3 baHk», cenmbX03TOBapONPOU3BOIUTE-
MaTpULIBl C TIOMOIIBIO TMPUBJICUYEHUS SKCHEPTOB, JIM U MOTPEOUTENTH MPOAYKIUU CEIIbCKOIO XO3si-
KOTOPBIMU BBICTYIUJIM IPEICTABUTEIM MUHHUCTEpP- CTBa (Tabmauua 2).

cTBa (pMHAHCOB 00JacCTU, MUHUCTEPCTBA SKOHOMHU- B pesynbrare Obuta copmMupoBaHa CBOAHAS
YECKOr0 pa3BUTHUSL 00J1acTH, MUHUCTepcTBa cenb- MaTpuua SWOT - aHanu3a arponpoMblILIEHHOTO
CKOro x03siicTBa o0nactu, Kamyxckoro duimana komruiekca Kamyxxckoit oomactu (puc. 2 u 3).
Ta6auna 2 — Marpuna SWOT — anaam3a ¢ 3KCHIePTHBIMH OLEHKAMH
Bosmoxnoctu (O) VYrpossl (T)
Nuren
TCH-
CHUB-
HOCTb 01 02 o3 04 05 T1 T2 T3 T4 T5
(A1)

Cpen- | Cpen- | Cpen- | Cpen- | Cpen- | Cpen- | Cpen- | Cpen- | Cpen- | Cpen- | Cpen-
HUHU HUH HUH HUH HUH HUH HUM HUH HUH HUH HUI
Oan Oayur | Oamn Oait Oaut Oaut Oaut Oaiut Oaiur | Oamn Oaur

BepositHOCTB

HO’I?FJ}SHH’I 0,56 0,6 0,53 05 | 043 | 05 | 0,63 | 054 | 039 | 0,54

KoadPpumuent
Busnns (Kj) 0,77 | 0,76 0,79 0,84 0,71 | 0,56 05 | 071 | 064 | 0,69

(@)7013:13(
CTOpOHHI (S)

S1 3,86

4 | 3 |38 | 4 |38 | 38 | 18 | 314 | 28 | 157
52 357 | 329 | 386 | 357 | 4 | 3 | 257 | 186 | 314 | 329 | 271
83 4001 429 | 420 | 386 | 414 | 4 | 3 | 257 | 371 | 386 | 329
54 4007 3 | 314 | 220 | 3 | 243 | 220 | 214 | 285 | 3
S5 329

2,86 | 2,57 2,71 3 3,14 3,57 2,86 2,71 | 3,14 2,14

Cna0sle cTO-

ponsl (W)
wi A4 414 | 343 | 357 | 343 | 320 | 420 | 1,20 | 329 | 357 | 329
w2 M4 957 | 414 | 420 | 357 | 386 | 171 | 129 | 257 | 271 | 186
w3 4005 400 | 5 | 420 | 420 | 3 | 171 | 443 | 343 | 286
wa 400\ 409 | a7t | 471 | 343 | 471 | 3 | 186 | 314 | 414 | 343
W5 371

2 2,43 3,29 2,29 3,57 3,71 1,14 1,14 | 2,14 1,86
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w5
W4
w3
w2
w1
S5
S4
S3
S2
S1

B YTpOosE

B Bo3MOKHOCTI

-40 -20 0

o Q
o S

Q
[t

B Cnalble CTOPOHEL

B CHnbHBIE CTOPOHEL

40

-20 0 20

Pucynok 3 — CBoaHas o1leHKa BO3MOKHOCTE M yrpo3

Takum o0Opa3om, Ha OCHOBE IIPOBEIEHHOIO
SWOT-ananu3a arpornpoMBbIIUIEHHOTO KOMITJIEKca
Kamyxckoit o61acTii MOKHO CAENaTh CIIEIYIONINe
BBIBO/IBI:

1) Hanbonee cuiIbHBIMH CTOPOHAMHU KOMILICK-
ca, MO3BOJIAIOIIMMHU BOCIOJIb30BaThCSI BO3MOKHO-
CTSIMHU U 3aIIUTUTHCS OT YTPO3 ABIISIOTCS BBICOKHIA
HAy4YHBIH ¥ WHHOBAIIMOHHBIM moTeHuuan (34,2 u
21,7), npyxemtoOHBIH MHBECTUIIMOHHBIM KIUMAT
(29,9 u 16,8) u HaM4Ke MporpamMM rocyJapcTBeH-
HOM monzepxku (26,6 u 16,0).

JlanHbiii (hakT TOBOPHUT O MPABHIILHOCTU BBHIOpaH-
HOM MHBECTULIMOHHOM CTPAaTEeruy Pa3BUTHS PETHOHA.
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2) CampiMH  CIaOBIMH CTOPOHAMHU SIBIISTFOTCSI
W3HOIIEHHOCTh TMPOMBIIUICHHON HHPPACTPYKTYPhI
(-38,0) 1 HemOCTATOYHO pa3BUTAs CICIHATH3UPO-
BaHHas uHOpacTpykTypa (-36,0). JlaHHBIH (axT
CBUJETEIBCTBYET, YTO arpONpPOMBIIUICHHBII KOM-
IUIEKC HYXAeTCsl B MOJEPHMU3ALUU M BHEIAPEHUU
nHHOBanwii. IMeHHO HanboJiee CUIIbHBIE CTOPOHBI
KOMILJIEKCA MO3BOJISAT HE TOJIBKO MOOMIN3UPOBATH
HMMEIOIIUECS] PECYPChI, HO M OCYIECTBUTh JaHHbBIE
MEPOTIPHSITHS.

3) Hawubonee BEpPOATHHIMH BO3MOXKHOCTSMH,
BOCIIOJIb30BaThCsl KOTOPBIMU MOXKHO C ITOMOIIBIO
CWJIBHBIX CTOPOH CIYyXaT TEXHUYECKOE IepeBo-
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Opy’KE€HHE OTpaciid MpH TOCYJapCTBEHHOH MOJI-
nepxke (29,7), umnoprosameuienue (27,4), ako-
HOMHUYECKUU pocT (26,7). B pesynbrare peanmsa-
LMY JJAaHHBIX BO3MO>KHOCTEW IOBBICUTCSI WUHBECTH-
[IMOHHBIN MOTEHINANI KOMILIEKCA.

OpnHako Bce BO3MOYKHOCTH SBJISIIOTCS YSI3BUMBI-
MU H3-32 CYHIECTBYIOLIUX CJIa0BIX CTOPOH, KOTO-
pbl€ MOTYT CHU3UTh BEPOSITHOCTh UX OCYIIECTBIIE-
HUS WIN CTENEeHb UX MOJO0XKUTEIBHOTO BIUSHHUS.

4) bonee Bcero CUJIbHBIE CTOPOHBI KOMILIEKCA
CIOCOOCTBYIOT 3alllUTe OT Yrpo3 (DHUHAHCOBOTO
kpusuca (20,9) u BBICOKOW INpPHUBJIEKATENIBHOCTH
MOCKOBCKOM arsmomepanuu (17,2), 9To cBHAETEIb-
CTBYET O BBICOKOM KOHKYPEHTOCIIOCOOHOCTH KOM-
wiekca Kamykckoi obnactu cpenu Ipyrux cyob-
eKTOB P® M BO3MOKHOCTH COXPAaHEHHS KaJIPOBOIO
MOTEHIIMajda Ha JOKHOM ypoBHe. CTOUT OTMe-
TUTh, YTO KPOME YCTONYMUBOIO PA3BUTHUS CEIBCKUX
TEPPUTOPUH, K ITOMY MPUBOAUT LIETBIA KOMIUIEKC
Mep, peaiu3yeMblidi B 00J1aCTU M HAIlpaBJICHHBIN Ha
IPUBJICYCHHE W COXpPaHEHUE TaJIaHTIUBON MOJIO-
JIeKHU, B KOTOPOH arpONpPOMBIIUICHHBIA KOMIUIEKC
HyXJaercsa B cuiabHOM Mepe. Hampumep, ¢ 2004 r.
B PErHOHE CO3AaHbl I'yOEpHATOPCKHUE TPYIIIIbI, KO-
TOpble OOBEIUHSIOT HA CETOJHAIIHUI MOMEHT 00-
nee 180 crynentoB u3 6 By30B obnactu. Bmecre ¢
U3YYEHHEM OCHOBHOH CIEUaIbHOCTU JIaHHBIE
CTYIEHTBI IOJIYy4alOT YIPaBICHUYECKHUE 3HAHMs Ha
3aHATHUSIX, MPOBOJMMBIX YJIEHAMHU NPaBUTEILCTBA
Kanyxckoit obnactu, 4To 1mo3BoJisieT chHOopMHUPO-
BaThb YIPABICHUYECKUN KaJPOBBIM pe3EpB A
YCIIEIIHOTO PAa3BUTHUS KOMILIEKCA. DTOMY TaKXke
CIOCOOCTBYET YCIHEMHO (YHKIMOHUPYIOIIUNA B
peruone Kamyxckuit ¢pumman PAHXul'C, xoro-
pBIi BBITYCKAeT CIELUAINCTOB B OOJIACTH CEJlb-
CKOI'0 XO35HCTBA.

5) CnaOble CTOpOHBI KOMILJIEKCa 0Oo0Jiee BCEro
yCyryousioT yrpo3y huHancoBoro kpusuca (-22,8)
U KJIUMaTHYECKUX KaTakiau3moB (-19,9), uro monu-
TBEP>KJIAET BBICOKYIO 3aBHCHUMOCTb MHBECTHIIMOH-
HOTO MOTEHIIMAJIa arpoIPOMBIIIJIEHHOTO KOMILIEK-
ca OT HaJMYUS I0CTaTOYHOT0 00beMa (PMHAHCOBBIX
PECYpPCOB U B CHITy HEKOTOPBIX €ro 0COOEHHOCTEN
0T ONArONPUSATHON OKPYXKAIOLIEH CpeIbl.

Takum oOpa3om, pe3yiabTaThl CBOJHOM OLIEHKH
SWOT-ananu3a WHBECTHIIMOHHOTO ITOTEHIIHATIA
arponpomsblieHHOro komiuiekca Kamysxkckoit 06-
JaCTH CBUJETENIBCTBYIOT O €ro KOHKYPEHTOCIIO-
COOHOCTH U BBICOKMX BO3MOKHOCTSIX Pa3BUTHSI.

Jlnia  monrBepxkaeHus pesynbraroB SWOT-
aHaJM3a OLIEHUM WHBECTUIMOHHBIM MOTEHIHAI

KOMILIEKCa 00JIaCTH MO METOJUKE OLIEHKH HHBE-
CTUIIMOHHOTO TOTEHIIMalla, OCHOBAaHHOW Ha orpe-
JICJICHUU OCHOBHBIX ITOKAa3aTelIed B paMKax MpOU3-
BOJCTBCHHOW, (DMHAHCOBOW, WHBECTHIIMOHHOW U
AKCIIOPTHOW KOMIIOHEHT MOTeHIMaia (Tadauma 3).

Ha ceropnsamuuii MOMEHT HauOoibllee pa3Bu-
THE€ TOJIyYHJI IIPOU3BOACTBEHHBIN MOTEHUHAT ar-
pornpoMmblIeHHOro Komiuiekca Kanyxckoi obia-
CTH, 00 ATOM B OOJIbIlIEH CTETIEHH CBUIETEIHLCTBY-
€T TeMII pocTa 00bEeMa MPOW3BOJACTBA, KOTOPBIHA
coctaBwi B 2018 r. 1,07. IIpu 3TOM naHHBINA MTOKa-
3atenb B 2016-2017 rr. Tak e, Kak U UHIUKATOP
¢busnueckoro odbema MPOU3BOJCTBA MUMENU TEH-
JEHIIMIO K CHIDKCHHIO, BBI3BAHHYIO YXYJIICHUEM
COLIMAJIbHO-9KOHOMUYECKOM OOCTaHOBKU B DETH-
OHE W BBEJECHUEM CaHKIMK npoTuB Poccum u poc-
CUHCKMX KOMITaHUM, a CIE€J0BATEIbHO, POCTOM H3-
JIEpXKeK, B T.4. U3-32 HEOOXOIMMOCTHU IMOUCKA HO-
BbIX IOCTaBIIMKOB M ChIpbs. CTENeHb M3HOCA OC-
HOBHBIX (hoHI0B yBenuumiachk B 2018 r. mo cpas-
Henuro ¢ 2016 r. ma 0,06, yTo cBg3aHO ¢ OoOJsEee
OBICTPBIM COKPAILEHUEM PErHOHAILHOTO YPOBHS
M3HOCA OCHOBHBIX CPEICTB, YEM OTPACIIEBOTO.

DUHAHCOBBIA TMOTEHIMAJI ATrPOITPOMBIIIEHHOTO
KOMILJIEKCa TaKXe BBICOK. PeHTa0eNbHOCTh MPOIYK-
uuu Boipocia B 2018 1. mo cpaBuenuio ¢ 2016 r. Ha
0,05 u o cpasuenuto ¢ 2017 r. Ha 0,03. Ilpu cuu-
KEHUU YOBITOYHOCTH OpTraHU3allMi OTpacid M OT-
pacieBbIX MHJIIEKCOB IIeH Mo cpaBHeHuto ¢ 2016 r.
9TO BEJIET K Pa3BUTHUIO U POCTY MPUOBUILHOCTH arpo-
MIPOMBIIILIEHHOT0 KoMIulekca Kamysxckoii obnactu.

®UHAHCOBBII MOTEHIMAJl Pa3BUTHS KOMILJIEKCA
YCHEIIHO JOTOJHSAETCS WHBECTHIIMOHHBIM, HECY-
LIECTBEHHOE HEJOMHBECTUPUBAHUE KOTOPOTO
KOMITICHCUPYETCSl 3HAYUTEIbHBIM TEMIIOM pOCTa
WHBECTULIMM B OTpacib M CYLIECTBEHHOW JOJIEU
WHBECTUIIMN B OCHOBHOW KaIlUTAal.

Temn pocra mHBecTuiuii B orpacias B 2018 1.
cHu3uiICs 1o cpaBHeHuto ¢ 2016 r. Ha 1,83. Oxna-
KO MPU pOCTE B aHAJIOTUYHBIA NEPHOJ UHIUKATOpa
CTPYKTYPBI KaTUTATHHBIX HWHBECTUIIUNA OTPACTH HA
0,04, korddurnmenTa pacrpeneneHuss OTHOCUTEIb-
HO o0BeMa BBITTYCKa MPOAYKIIMH OTPACIA U WH]IH-
KaTopa pacnpeleleHusi WHBECTUIMH IPOIOPIHO-
HaJbHO CTOMMOCTH  OTPAaCJI€BBIX  OCHOBHBIX
cpenctB orpaciu Ha 0,0002, 3T0 CBUIETENBCTBYET
0 Kau4eCTBEHHOM YJIYUIICHUH CTPYKTYpPbl HHBECTH-
IUHA, 9TO BENET K TOBBIIICHUIO I(P(HEKTUBHOCTH
WHBECTUIIMOHHON JI€SITENBHOCTH, HAINPaBICHHON
Ha pa3BUTHE arpoNpPOMBIIUIEHHOTO KOMILIEKCa
Kamyxckoit o6nacru.
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Taoauua 3 — Iloka3zaTen oOeHKH HHBECTHIMOHHOI'0 MOTEHIIHAJIA
arponpoMbIlIEHHOT0 kKoMIulekca Kany:xckoii o01acTu

No HaunmenoBanue Mertoauka pacyera 2018 . (+/-)
n/m MoKa3aTes 2016 2017 2018
k2016T. | k2017 ™.
Tlpouseodcmeennviil nomeHyuan
Wnpekc pusnveckoro | OTHomEHHE 00BEMa OTPACIEBOTO 0,07 0,05 0,09 0,02 0,04
00BeMa IPOM3BOJICTBA | TPOM3BOJCTBA K 00BEMY PErno-
1 HAJILHOTO MPOMBIIIJICHHOTO MPOU3-
BOJICTBA
Temmn pocta 00BeMa OTHOIIEHNE 0TPACICBOr0 00beMa 1,02 1,01 1,07 0,05 0,06
TIPOU3BOJICTBA MIPOU3BOJICTBA B OTYETHOM TOAY K
2 OTpacicBOMY 00BEMY TIPOH3BO/I-
CTBa B MPEIBIAYIIEM TONY
CremneHnp U3HOCa 0C- OTHOIIICHHE CTEIIEHU OTPACIICBOTO 0,6 0,65 0,66 0,06 0,01
3 HOBHBIX ()OHJIOB H3HOCA OCHOBHBIX (DOHIOB K Cpe/I-
HeMy 1o cyOobekTy PO
DuHaHCcoBbILL NOMEHYUAT
Jomnst yORITOUHBIX Y IenpHEIA BeC OTPaCciIH B CTPYKTY- 1,4 0,75 0,7 -0,7 -0,05
4 OpTaHU3aIIHA pe YOBITOUHBIX OpTraHU3aNni B pe-
THOHE
YpoBeHb peHTabdeb- OTHOIIIEHHE TPUOBLTH OT TPOJAKH 0,1 0,12 0,15 0,05 0,03
5 HOCTH MPOIYKIIUU K MOJTHBIM HM3JIEPIKKaM MPOU3BO/I-
CTBa U OOpAIICHUS B OTPACIIH
Wunexcs! e mo or- JmHaMIKa OTPACIIEBHIX IICH B OT- 1,09 0,93 1,01 -0,08 0,08
6 pacim YETHOM TOAY 110 OTHOIICHHUIO K
MIPEIICCTBYIONMIEMY TIEPHOAY
Hneecmuyuonuwsili nomeHyuan
Temn pocta uaBect- | OTHOIICHHE YPOBHS OTPACICBBIX
7 Ui B OTpacib WHBECTHIIUI B OTYSTHOM TOJY K 3,52 2,27 1,69 -1,83 -0,58
MPEABIAYIIEMY TOTY
Wupukatop cTpyKTy- OTpacrneBasi CTpyKTypa KarnuTalb-
8 PBI KalTUTaIbHBIX UH- HBIX MHBECTHIUI 32 OTYETHBIH I1e- 0,12 0,15 0,16 0,04 0,01
BECTHIINH OTpaCIn puon
Koaddumuent pac- OTHolIEeHNEe UHBECTULMHI B OTPACIIU
MpeeNiCHIst OTHOCH- K OTpaciieBOMYy 00BeMy IPOU3BO/I-
TEJILHO 00bEMA BEI- cTBa npoAykuuu. OTpaxaer cre-
9 MycKa MPOAYKITUH [I€Hb COOTBETCTBHUS IIPUOPUTETOB 0,0002 | 0,0004 | 0,0004 0,0002 0
HMHBECTULUI POJIK OTPACIIU B BaJO-
BOM PETHOHAIBHOM MPOAYKTE
Wupukatop pacmpe- OTHOIICHNE HHBECTUIUI B OTPACIh
JICJICHHSI MHBECTUIUI | K OTPACICBOIl CTOMMOCTH OCHOBHBIX
MIPOIOPIIMOHATIHLHO cpencts. OTpakaeT CTeleHb HHBE-
10 | croumocTH oTpacie- CTHPOBAHUS OTPACIIH: [ICPEHHBE- 0,0002 | 0,0004 | 0,0004 0,0002 0
BBIX OCHOBHBIX ctupoBanue (ko3¢ unuent > 1) u
CpeacTB HeJlonHBeCcTHpOoBaHKe (K03 duim-
eHt < 1)
Drcnopmuwviti nomeHyuan
Temn pocta skcniopra | OTHOIIEHHE OTPACICBOTO KCIIOPT-
11 | Mpoaykumu HOro 00BhEMa B OTYETHOM TOLY K 141 1,88 1,89 048 0,01
MPEIBIAYIIEM TOY
VY nenbHbIN Bec oTpac- | YIelbHBIN BEC OTPacIeBOro IKC-
JICBOTO AKCIIOPTA MPO- | MOPTHOTO 00BEMa K PETHOHAIEHOMY
12 | AyKiuu OTpaciu B 0,02 0,02 0,02 0 0
o0111eM 00BEME IKC-
nopra cyobrexta PO
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Temn pocra sKcropra MHPOAYKLUHU arpomnpo-
MBILLUIEHHOTO KOMIUIeKkca yBenuuuics B 2018 r. no
cpaBHeHuto ¢ 2016 r. na 0,48. Ilpu coxpaneHuu
3HAUEHUs JIOJIM IKCIOpTa MPOAYKLIUHU OTpacid B
olmieM o0bEME OTPACIEeBOrO KCIOPTA HA YPOBHE
0,02 maHHas TEHJCHLHUS CBUAETEIBCTBYET O OOJIb-
IIOM 3HAYEHUU OHKCHOPTHOIO TMOTEHIHUaNa KOM-
miekca. CTOUT OTMETUTh, YTO JAaHHBIA NOTEHIMAI
manupyercs yrpoutbh kK 2024 1. corjacHo Maii-
ckomy VYkazy Ilpesmmenta Poccum Bnagumupa
[TytuHa «O HaUMOHAIBHBIX LENSIX U CTpaTeruye-
CcKkMX 3amayax passutus Poccuiickon denepanuu
Ha nepuoj 10 2024 rogay.

Takum oOpa3om, 00€ OLIEHKH: M C IOMOILBIO
SWOT-ananu3a, 1 ¢ TIOMOIIbIO YIPOIIEHHON Me-
TOJIMKH, OCHOBAaHHOM Ha OIPEAEICHUH OCHOBHBIX
MoKasareneil B paMKaxX MpPOU3BOJCTBEHHOU, (u-
HAaHCOBOM, MHBECTULUMOHHOW M JKCIIOPTHOH KOM-
MOHEHT MOTEHIINAaNa, TOKAa3aJIl, YTO CETOAHS HHBE-
CTUIIMOHHBIM NOTEHLHUAJ arpolpOMbIIIIEHHOTO
KoMmIuiekca Kamyxckoil o01actu BBICOK, B PETHOHE
€CTh Bce (haKTOPHI €r0 NAITBHEHIIETO MOBBIIICHUS
32 CYET OCHOBHBIX KOHKYPEHTHBIX MPEUMYIIECTB:
HAy4yHOr0 MOTEHIUala U TOCYAAPCTBEHHOW MOJ-
JEPKKH.
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Ryabov D.A., Kozlova M.Yu.

INFLUENCE OF BIOLOGICAL PRODUCTS AND FERTILIZERS ON THE PRODUCTIVITY OF
SPRING BARLEY WITH ADDITIONAL SOWING OF PERENNIAL GRASSES

Two-factor field experiment was carried out at the research and training station of Ivanovo State Ag-
ricultural Academy in 2015-2017. The aim of the research was to establish cooperation effect of various
biological products and modified mineral fertilizers on the productivity of spring barley with additional
sowing of perennial grasses. As a result of the studies, it was found that the highest average yield of bar-
ley grain - 2.13 t / ha, was revealed in the conditions of timothy grass additional sowing as a sub-cover
crop. At the same time, the combination of biological preparations Mizorin + Rizoagrin proved to be
most effective; on average, the yield of grain and straw with this combination was 2.33 t/ ha and 3.42t/
ha, respectively. When choosing meadow clover as a sub-cover crop, the maximum data on grain and
barley straw yields of 2.92 t / ha and 4.26 t / ha, respectively, were obtained from the use of combination
of biological products Mycorrhiza + Rizoagrin on the background of modified fertilizers. Under condi-
tions of sowing a mixture of clover and timothy, the highest yields of grain and barley straw were 2.94 t /
ha and 4.29 t / ha, respectively, obtained from the use of the biological product Rizoagrin on the back-
ground of modified fertilizers. In the course of the field experiment, positive data on additional income
and profitability were obtained on most options, which were maximal in the conditions of replanting a
mixture of herbs. Moreover, the largest value of the additional conditionally net income is 21.2 thousand
rubles obtained from the use of preparation Rizoagrin on the background of modified fertilizers. And the
highest profitability is 91.8 % in the absence of presowing treatment of seeds.

Keywords: barley, perennial grasses, vesicular-arbuscular mycorrhiza, Bisolbifit, Rizoagrin, Mizorin,
modified fertilizers.
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Alekseev V.A., Gracheva E.V.

REACTION OF DOMESTIC AND FOREIGN POTATO VARIETIES
TO THE USE OF GREEN MANURE

The article presents the productivity and quality of domestic and foreign potato varieties when grown
in crop rotations with shortened rotation. As a green manure crop on control (permanent landing) we
used mustard white after harvesting potatoes, in a two-field crop rotation-vico-oat mixture, and in a
three-field-rotation- annual clover. The yield of potatoes of different varieties in crop rotations was sig-
nificantly higher than in the control rotation. The prevalence of diseases in plantings and tubers on the
background of 100% saturation was 1.5-2 times higher than in crop rotation. Plowing of green manure
mass into the soil contributed to the containment of potato diseases. The most economically profitable are
cultivation of a domestic variety Kolobok in crop rotations. Economic efficiency of growing potatoes in
crop rotations with different degrees of saturation shows us that, on average, for 3 years, the most eco-
nomically profitable cultivation of domestic variety Kolobok in the variants of 2 and 3 - full crop rota-
tions, permanent culture are less effective. For example, the profit in the 2-pole crop rotation for the va-
riety Kolobok amounted to 143 thousand rubles/ha, and in the 3-pole 193 thousand. rubles / ha, perma-
nent culture-74 thousand rubles / ha (2-2. 5 times less). According to the variety Breeze, these indicators
amounted to 133, 183 and 70 thousand rubles/ha, respectively.Cultivation of the Saturn variety was even
less profitable, namely-112, 163 and 37 thousand rubles / ha, respectively.

Keywords: variety, crop rotation, green manure crops, profit, recoupment.
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Kudryavtseva L. P., Prasolova O.V., | Pavlova L.N.

SOURCES OF HORIZONTAL RESISTANCE OF FLAX TO SKEIN PATHOGEN
IN THE SELECTION MATERIAL

The stage in studies of breeding material stability, varieties of flax to harmful organisms is the work on
the formation, comprehensive study, maintenance and practical use of "Collection of microorganisms-
pathogens of flax™, which is formed on the basis of working collections in the 90 — ies. The study of cul-
tural and morphological parameters is an integral part of the collection content. Cultural properties of
isolates of skein pathogen are defined. Characteristics of two cultural types of skein pathogen biological
samples (septoriosis) are given. The first type included biological samples forming concentric rings, dif-
fering in color, colonies in this case are dense, woolly. Here pycnidia are formed on the entire surface of
the culture, the second type related strains, forming a sector dramatically different from the entire surface
of the colony, pycnidia located in the centre of the colonies. Representatives of the first type are more
common than of the second. Connection between morphological type of colonies and sporulating ability
was found. Among the isolates of Septoria linicola, the largest number of spores formed isolates of the
first type. Regularities in geographical distribution of strains of the first and second type and their rela-
tionship with certain flax varieties were not noted. Parameters of the size of spores and pycnidia of the
pathogen are specified. The study of cultural and morphological properties will allow more targeted se-
lection of biological samples to create a stable artificial population of the pathogen. In field conditions
on artificially-provocative background to skein, in dynamics resistance to disease of breeding material of
flax is defined. Among the studied 731 breeding lines of flax 11.3 ... 32.0 % occupied the line with a low
rate of disease. Level of the sample horizontal stability is estimated on breeding lines with low "speed" of
development of the disease. The selected genotypes with horizontal type of resistance for breeding prac-
tice: 1-2685-6-7 1-2564-8-3, 013612-4-1-1, 1-2421-5-11 1-2631-8-2 1-2654-8-11 etc. Lines: 1-2634-6-4, I-
2634-6-4, 1-2686-7-2, 1-2688-7-8, 0-13677-7-2 et al. are characterized by group resistance to Fusarium
wilt, rust and skein. The use of the identified sources of stability with group stability in breeding pro-
grams allows to increase the efficiency of breeders and opens wide opportunities for stabilization and
further growth, both productivity and quality of flax products. Valuable breeding material was trans-
ferred to the National collection of Russian flax for use in practical breeding.

Keywords: flax, disease, biological sample, resistance, breeding line, skein (septoriosis), infectious
background, horizontal resistance.
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Sokolov V. A.
PRODUCTIVITY OF SPRING WHEAT DEPENDING ON GROWING CONDITIONS

Spring wheat is the main grain crop. Stable production of high-quality wheat grain is the key to the
country's food independence. Therefore, the study of the elements of growing spring wheat technology,
aimed at increasing the productivity of crops, is important. The study of the interaction of plants and mi-
croorganisms depending on the level of mineral nutrition in crop planning is currently of particular rele-
vance. The use of biological products, growth regulators improves the mineral nutrition of plants, in-
creases productivity and its quality, and also provides savings in mineral fertilizers. In the upper Volga
region, the main spring crops are wheat, barley and oats. To further increase them in the region, it is
necessary to study the characteristics of the formation of yields and determine the most productive crops
depending on the level of nutrition, biological products and growth regulators. The scientific article pre-
sents the results of the study of these drugs on the productivity of spring wheat. In field experiments, it
was planned to get 30, 40 and 50 tons of grain per hectare. Fertilizers for the planned harvest were made
taking into account the agrochemical properties of the soil. From biological products used Flavobacte-
rin, which has a protective effect against diseases and improves product quality, from growth regulators
used agrochemicals HUMATE + 7 (10 % liquid concentrate), which is characterized by high biological
activity. The yield level was determined taking into account the average long-term moisture supply and
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qualitative assessment of arable land. The indicators of photosynthetic activity of crops, crop and its
structure, quality characteristics of grain and economic efficiency of growing spring wheat in the upper
Volga region are presented. As a result of researches the optimum level of mineral nutrition for wheat,
the efficacy of agrochemical diazotroph and programming yields of spring wheat, determined the photo-
synthetic activity of crops and grain yield, calculated economic efficiency of the studied techniques and
established the qualitative characteristics of the crop. The program for obtaining the planned wheat
yields in the years of the experiments was completed by 68-91 %. Close to the planned the program was
implemented using a biological product and growth regulator-74-91 %.

Keywords. Crop, mineral fertilizers, biological products, photosynthetic potential, grain, economic ef-
ficiency.
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Bondarenko A. N.

INFLUENCE OF MINERAL NUTRITION AND SEEDING RATES MODES
ON PHOTOSYNTHETIC PRODUCTIVITY OF WINTER TRITICALE CULTIVATED
WITHIN KALMYK-ASTRAKHAN RICE IRRIGATION SYSTEM

Increasing the production of food grain is currently one of the most important tasks of agro-industrial
complex of the Russian Federation. One of its promising directions is justification and development of
regional organizational and technological systems for sustainable crops and high-quality grain on the
background of varying weather conditions. It is an urgent problem of agricultural production in the Cas-
pian region. Agro-climatic conditions of the Lower Volga region are quite favorable for the development
of grain direction. According to FSBNI "Caspian agricultural Federal scientific center of Russian Acad-
emy of Sciences"” and the results of advanced peasant farms’ activities, the development of intensive tech-
nologies of crops cultivation allows to obtain high yields of winter triticale - up to 4-5 t/ha. To reach such
productivity it is necessary to make up to 400 kg of mineral fertilizers per hectare of crop rotation area.
The purpose of the research was to develop elements of agricultural cultivation technology of winter triti-
cale Valentin variety under climatic conditions of the North-Western Caspian sea, to obtain stable and
high yields under irrigation (Bay checks). For the first time the author reveals the peculiarities of winter
triticale crop formation depending on different seeding rates, mineral fertilizers levels at irrigation hole
of 4200 m3/ha in the conditions of former fields of rice irrigation system (Deposit). A comparative analy-
sis with the selection of the most promising treatment options was carried out. The elements of resource-
saving technology of winter crops cultivation were justified under irrigation conditions, providing highly
productive marketable products with high rates of photosynthetic potential.

Keywords: winter triticale, irrigation, seeding rate, mineral nutrition mode, leaf area.
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lvanov D.1., lvanova N.N.

DEVELOPMENT OF ROOT CELERY SEEDLINGS DEPENDING
ON THE CONTENT OF VERMICULITE IN THE SUBSTRATE

The article presents data of the influence of vermiculite content in the composition of soil-vermiculite
substrates on agrophysical and agrochemical properties of substrates and on biometric indicators of root
celery seedlings which grown on these substrates. The studies were conducted in the vegetation experi-
ment, in the period 2014-2015 at the agricultural Institute named after N. P. Ogarev. We studied 7 levels
of vermiculite content in the substrate, the properties of which were compared with the properties of pure
peat and mixed soil-vermiculite-peat substrate. By the time of root celery seedlings planting into the open
ground, volume of the root system, leaf area and plant biomass were determined. A positive effect on the
properties of substrates and biometric parameters of seedlings was observed with the content of vermicu-
lite in the substrate in the amount of 50 to 65 % There was a decrease in volume weight and acidity, in-
creased moisture capacity, porosity. Adding peat to the soil-vermiculite substrate in an amount of 30%
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improved the properties of the substrate and biometric parameters of seedlings. The increase in the share
of vermiculite in the substrate from 80 to 100% greatly reduces the biometric indicators of celery seed-
lings. The dependence of biomass from the agrophysical and agrochemical indicators of the substrate
was curvilinear. The optimal values of substrate parameters were established: volume weight — 0.55
glem?®, capillary moisture capacity — 120 %, total porosity — 77 %, the proportion of solid phase — 22 %,
liquid phase — 52 %, gas phase — 26 %, pH of aqueous suspension — 7.1, electrical conductivity — 0.16
mSm / cm. The greatest influence on the biometric indicators of seedlings belongs to agrophysical prop-
erties of substrates.

Keywords: vermiculite, substrate, seedling, root celery, biometrics data, biomass.
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Shmeleva N.V.

EFFICIENCY AND FEED VALUE OF FESTULOLIUM-BASED
GRASS STANDS IN THE UPPER VOLGA REGION

Results of long-term researches on ways of creation of long — term highly productive legume-cereal
grass stands on the basis of uncommon for the lvanovo region culture-Festulolium are presented. As a
result of research, for the first time in the region, an adaptive technology of cultivation of perennial
grasses in mixed crops with the participation of this culture has been developed, which provides a bal-
anced sugar-protein ratio of high quality feed and increases soil fertility. The main indicators of the tech-
nology: high adaptability to soil and climatic conditions, consistently high yields, balance and high nutri-
tional value of green mass, increasing soil fertility due to the accumulation of a significant amount of bio-
logical residues and nitrogen, especially symbiotic, efficiency and effectiveness. The average for three
years in a single crop Festulolium was characterized by the highest yield of fodder units among perennial
grasses and have provided 3,88 thousand/ha of fodder units in the control and of 5.98 thousand/ha on the
background of mineral nutrition. In the conditions of the upper Volga region, in order to increase the
production of high quality ready-made feed, it is necessary to grow grass mixtures consisting of festuloli-
um and basic perennial legumes, such as clover and alfalfa, variable in a ratio of 1:1, which provide a
yield of green mass depending on the level of nutrition from 412 to 571 kg/ha, the collection of fodder
units from 6.63 to 8.99 thousand units/ha, digestible protein from 756 to 1024 kg/ha. The effectiveness of
the technology is determined by low cost, high level of profitability up to 500% and cost recovery — 4-5
rubles./ 1 rubles costs, as well as environmental friendliness.

Keywords: festulolium, cereal grasses, monosowings, grass mixtures, sugar-protein ratio, forage crop
productivity.
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Aleshin M. A., Mikhailova L. A.

INFLUENCE OF CULTIVATION DEGREE OF SOD-PODZOLIC SOIL
ON RESPONSIVENESS OF SOWING PEAS TO NITROGEN NUTRITION LEVEL

The article presents the results of a vegetation experiment on studying an effect of increasing doses of
nitrogen (factor C — No; No.os; No.10; No.1s; No2o; No.2s g/kg of absolutely dry soil) and pre-sowing inocula-
tion of seeds with biological preparation "Risotorphine™ (factor B — no inoculation; by inoculation) on
the formation of vegetative mass and grain yield of peas at cultivating in the conditions of a poorly culti-
vated (factor Ag) and of a medium cultivated (factor A;) sod-podzolic soil. Cultivation degree of soil was
expressed by such criteria as power of an arable horizon, value of metabolic acidity and content of mo-
bile phosphorus, a degree of saturation of soil with bases. For experience tab there were used Mitscher-
lich cups with a capacity of 5 kg of absolutely dry soil (a.d.s.), in 16 repetitions of options. The experi-
ments were conducted in the conditions of vegetation site on the territory of University Scientific Centre
"Lipogorie” of FSBEI Perm GATA, guided by a science-based methodology. When harvesting peas for a
green mass more intensive development and productivity of plants (23.3 and 58.9, 40.0, 78.8 g/cup, re-
spectively) in the phase of stem branching and budding a beginning of flowering that is recorded for its
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use on the background of inoculation, usage of mineral nitrogen in a dose of 0.10 g/kg on a poorly culti-
vated soil and 0.15 g/kg a.d.s. on a medium cultivated soil. Applying of higher doses of nitrogen has a
depressing effect on development of assimilating surface of pea plants on a poorly and a medium culti-
vated soil. When raising pea plants before harvest maturity of grain: in the conditions of a poorly culti-
vated soil for yield at the level of 7.92 g/cup, the process of carrying on only an inoculation of seed with
microbial preparation "Rizotorfin™ can be considered; in the medium cultivated soil varieties, plant peas
impose higher requirements for the level of mineral nutrition the maximum yield in the experiment (which
9.22 g/cup), noted at a combined use of inoculation and mineral nitrogen in a dose of 0.20 g/kg a.d.s.

Keywords: soil cultivation, sowing peas, plant responsiveness, seed inoculation, nitrogen doses.
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Mameev V. V., Torikov V. E.

VARIETY ROLE IN INCREASING PRODUCTION EFFICIENCY OF WINTER WHEAT
GRAINS IN NATURAL AND GREY FOREST SOILS OF THE BRYANSK REGION

The complex estimation of adaptability parameters of twelve varieties of winter wheat which have
passed competitive ecological tests within three years on the agricultural background of gray forest me-
dium loamy soils of the experimental field of the Bryansk State Agrarian University has been presented in
the article. The dynamics and growth of winter wheat yields in the region for the period 2010-2018, con-
firmed by the linear regression equation has been shown. The Influence of biotic and abiotic factors on
the production yield of wheat is confirmed by indices of environmental conditions characterized by heat
and moisture supply during vegetation period. The greatest inter-varietal yield was realized in years with
high values of environment conditions index. The studied varieties realized their yields potential on aver-
age by 92.1%, and the best varieties with these indicators are: Moscovskaya 36, Moscovskaya 56, Nem-
chinovskaya, 57, Lgovskaya 4 and Avgustine, with the lowest coefficient of variation. The use of ranking
varieties according to adaptive parameters allowed us to identify winter wheat varieties with environ-
mental targeting. They are able to give a sustainable and stable yield in the soil and climatic conditions
of the Bryansk region, such the varieties are Augustine (bi=1,00, S¢* = 6,3, Hon=300,2, V=4,2%),, Oda
(bi=1,12, S4® = 19,3, Hom=78,8,V=8,1%), Moscovsraya 39 (bj=0,02, S¢* = 12,9, Hon=350,6, V=3,8%),
Nemchinovskaya 57 (bj=0,08, S¢° = 1,8, Hom=524,1, V=3,1%), Lgovskaya 4 (bi=0,63, S¢* = 48,9,
Hom=104,1, V=4,2%).

Keywords: winter wheat, variety, yields, adaptability, stability, plasticity, homeostaticity, stress re-
sistance, environmental conditions, productivity potential.
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VETERINARY MEDICINE AND ZOOTECHNY

Abramova N.I., Bogoradova L.N., Vlasova G.S.
BEST BREEDING MATERIAL OF AYRSHIRE BREED IN THE VOLOGDA REGION

The research was carried out to determine the best breeding material of Ayrshire breed in the Vologda
region on the basis of breeding study and productive characteristics of record cows. The novelty of the
research is to assess the breeding material of highly productive sires, taking into account the selection of
animals (domestic, foreign). The work was carried out on the basis of database on breeding cows of Ayr-
shire breed in the Vologda region in the amount of 1638 heads. Outstanding scientists Nikitina M. A.,
Matyukov V. S. believe that record cows play a significant role in the improvement of dairy cattle herds.
According to the number of highly productive daughters the best bulls of the national selection were iden-
tified, namely Athlete 1592, Master 1020, Centaur 522, Oasis 1530. Also there were bulls of foreign
breeds — Anatoli 711, Onni 127. The best lines of the most productive cows are: Urho of Errant 13093 —
35% of Sniperum 63640 — 20%, C. B. Commander 174233 — 20%. From the bull Baikal 3673 of Urho
Erranta 13093 line four record cows were received, from the bull Centaur 522 line SB Commander
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174233 — three cows. Record cows were obtained by various methods of cross-line and intra-line breed-
ing. On the basis of the conducted researches the best breeding material of domestic and foreign selection
allowing to define the perspective directions in selection and breeding work for increase of efficiency of
conducting dairy cattle breeding is defined.

Keywords: record cows, selection, genealogical line, sire, genetic potential, milk yield.
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Gerasimova A.S., Tsys V.l., Prishchep E.A., Leutina D.V.

INFLUENCE OF ORIGIN ON MILK PRODUCTIVITY
AND REPRODUCTIVE PROPERTIES OF SYCHEVSKAYA BREED COWS

The results of researches on studying of sires influence on milk production and reproductive properties
of Sychevskaya breed cows, bred in the breeding farm, JSC "Vostok™, Smolensk region. In order to de-
termine sires, cows, which are able to increase milk productivity of the herd without compromising re-
productive properties, population of full-aged cows, according to their origin, was divided into six
groups. Their milk yield was analyzed for first and third lactations, mass fraction of milk fat and milk
protein, live weight, coefficients of milk yield of cows and the sustainability of lactation. The most stable,
in all groups, is the first lactation, then there is a decrease to the fifth lactation. Cows received from the
bull of Sychevskaya breed Pyl 6782, for the first lactation have a productive advantage over livestock re-
ceived from other bulls. In full-aged animals derived from this bull, this advantage is lost. The daughters
Hanke 6749, Holstein red-and-motley breed, have intensively promoting milk productivity, indicators of
milk fat and protein is higher in daughters of Holstein bull Marder 6721. Reproductive properties were
studied: open days and calving interval, age at first calving, days to first fertilization in lactation. The
best reproductive properties have Sychev bulls. After calving, reproductive function in daughters Naliv
6791(sychevskaya breed) were restored earlier, in daughters Hanke 6749 - for longer period. The corre-
lation of signs is defined: milk yield between lactations, milk productivity with mass fraction of fat%, live
weight, age of the first calving, the period of days before the first insemination in lactation.

Keywords: sire, milk production, lactation, reproductive properties, cow, Sychevskaya breed, correla-
tion of signs.
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Omoeva T. B., Irgashev A. Sh., Ishenbaeva S. N.
HISTOLOGICAL DIAGNOSTICS OF MAMMARY GLAND NEOPLASMS IN CATS

Mammary gland neoplasms in cats are at the top of the list of the most common nosological diseases
among domestic animals; more than half of the tumors appear as malignant. Veterinary practitioners
have many questions about the prevalence of breast tumors in cats, depending on age, breed and seasons
of the year. The article presents the results of diseases prevalence of benign and malignant breast tumors
in cats kept in the conditions of Bishkek. The characteristic of macroscopic and microscopic studies of
benign and malignant breast tumors in cats at different periods of life and depending on the breed is also
described. Studies were conducted in the period from March 2018 to March 2019. Morphological meth-
ods were used in the study of breast tumors. As a result of our research, we established the morphological
forms of benign and malignant breast tumors in cats. Among benign neoplastic breast diseases in cats,
breast lipoma was observed. Also among the malignant tumors of the breast met highly differentiated,
moderately differentiated and poorly differentiated breast adenocarcinomas malnutrition and necrosis as
well as the rare phylloid (leaf-shaped) fibroadenoma of the mammary gland which makes up only 0.3-0.5
% of all breast tumors.

Keywords: cats, neoplasms, mammary gland, adenocarcinomas, lipoma, phylloid fibroadenoma, mor-
phological diagnostics.
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Arkhipova E.N., Glotova L.N.
REPRODUCTIVE QUALITIES OF PIGS AT CROSSING

Providing the population with quality and safe food, in particular meat, is one of the main tasks facing
agricultural producers. An important role is assigned to pig breeding, since pigs are characterized by
high fertility and precocity [1, p. 25]. The aim of the work was to assess the productive qualities of pure-
bred and hybrid sows when crossing with purebred boars. The studies were conducted in the pig farm
"Slavyanka™. Productive qualities of sows were assessed by multiple pregnancy, large young, milk pro-
duction, weight of the nest at birth and on the 30th day at weaning, as well as by the level of pigs’ safety.
These studies showed that hybrid sows outperformed purebred sows (13.70+0.40) in multiple pregnancy
(14.6%0.04 piglets). The milk content of purebred sows was lower by 4.73 kg or 10.50 % than that of two-
breed hybrids. The mass of piglets’ nest at birth in crossbred sows when crossing with Pietrain boar out-
performed the mass of purebred sows’ nests by 3.4 kg, or 17,60%. The output of business piglets was al-
most the same and amounted to 13.01 heads have hybrid sows and 12.05 heads purebred. Safety of pig-
lets was, respectively, 90% and 87%. Two-breed hybrids significantly outperformed purebred sows by
nest weight at weaning by 14.3%, the average weight of one pig by 9.42%. Thus, studies have shown that
crossbred sows crossed by terminal boar of Pietren breed, outperformed purebred ones on many para-
metres.

Keywords: pigs, Large White, Landrace, Pietren, hybrid, reproductive qualities, crossing.
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Mazilkin L.A.

BREEDING VALUE ASSESSMENT OF VARIOUS INBREED TYPES
OF VLADIMIR DRAFT HORSES

Vladimir draft horse belongs to the group of breeds with limited gene pool and threatening status,
since the total number of mares in the breed is no more than 200 heads. Vladimir breed horses are distin-
guished by endurance, ambitiousness, beauty and harmonious forms, good mobility and meet all modern
requirements of a draft horse. The limited number of livestock and t distribution area leads to the use of
inbreeding, which affects the quality of horses. Nowadays, two original inbreeding types have formed in
the breed, characterized by typological features: Yuryev-Polsky and Gavrilovo-Posadsky. The aim of our
work was to evaluate the breeding qualities of Vladimir draft horses of various internal breeds, to deter-
mine the best lines and families for further breeding and increase the number of breeds. As a result of the
research, a change in the number of horse stocks over the past 40 years was analyzed; differences in the
development of the main parameters and body type of these inbred types during evolution were estab-
lished. A qualitative analysis of the breeding value of pedigree types is carried out. For this purpose, the
typicality of horses, the exterior and the constitution according to the point system were evaluated. The
main body indices (format, mass and bones) were calculated, and a differential assessment of tallness
and bones was carried out. Evaluation of Vladimir breed mares by categories of breeding value showed
that the largest number of horses of the 1st class was in Yuryev-Polsky inbreed type.

Keywords: Vladimir draft horse, inbreed type, exterior, constitution, line, family.
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Egorashina E.V., Tamarova R.V.

REALIZATION OF PARENTAL INDICES OF COW PRODUCTIVITY
IN DIFFERENT MILKING BREEDS AT BREEDING FARM «AGROFIRMA «PAKHMA»

Combination of genotypes of main types’ genetic markers causes milk productivity in cattle. The arti-
cle studies correlation between kappa casein genotypes (C3N3), beta-lactoglobulin (LGB), their com-
plexes and milk production indices in cows bred under equal conditions at a breeding farm. The calcula-
tion of parental milk yield and fat indices between the three breeds showed a significant difference
(P>0,999) of PCI of Ayrshire and Holstein cattle breed milk yield — 3395 kg, PCI of fat — 0,22%; between
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Holstein and Yaroslavl cattle breeds — 3200 kg, PCI of fat — 0,16%. A significant difference of realization
indices of protein between all three breeds was not stated. The highest realization of parental milk yield
index was stated - between Ayrshire and Yaroslavl cattle breeds— 113%, Holstein cattle breed — 88%. As
for the fat and protein indices, all three cattle breeds showed a high realization of PCI from 98% to
109%. However, Holstein cattle breed showed the highest percentage: protein - 101%, fat — 109%. A sig-
nificant difference of PCI realization of milk productivity in CSN3 and LGB genotypes was not stated. It
was also stated that there is a tendency of high level parental indices realization when there is a higher
number of B-allele variants in genotypes of cows.

Keywords: Ayrshire cattle breed, Holstein cattle breed, Yaroslavl cattle breed, parental cow indices,
realization of PCI, milk production, genotypes
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ENGINEERING AGROINDUSTRIAL SCIENCE

Zvolinsky V.N., Mosyakov M.A., Semichev S.V.

PROVISION OF SOIL TREATMENT TECHNOLOGIES
WITH INTELLIGENT TOOLS AND CONTROL METHODS

Increasing productivity in agriculture is unthinkable without the use of digital technologies based on
the Internet and advanced technologies. Analysis of agrotechnical and environmental requirements for
various technologies of tillage, both traditional and promising means of mechanization, shows that the
timely registration, preservation and transmission of this data to the head computer requires using the
most modern instruments and equipment. Devices designed for testing and operation of tillage machines
and software for calculating operational and technological indicators, currently produced in small
batches, meet the tasks set for them, meet the current domestic industry standards, but their high cost and
narrow specialization limits their use . The use of devices is carried out during the tests of tillage equip-
ment during technical expertise, agrotechnical and operational - technological types of assessments, dur-
ing energy assessment, reliability assessment, safety and economic assessment of the structure, the use of
universal controls, also used in testing almost all agricultural machinery and tractors. Similar equipment
of foreign production requires knowledge of a foreign language, necessary experience with foreign com-
puting equipment and software. Creating favorable conditions for growing crops during the entire grow-
ing season, observing all the necessary tillage techniques, including tools with elements of digital control
and regulation, taking into account the physical properties of the soil, its debris, mechanical composition
and erosion, predecessors and features of new technologies of cultivation, will allow to achieve high re-
sults without additional investment.

Keywords: digital technologies, tillage, control devices, information transfer, agrotechnical require-
ments, ecology, productivity, software, Internet of things.
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Temirbekov Zh. T., Kadyrov I. S., Turusbekov B. S., Volkhonov M. S.

DEVELOPMENT OF A UNIVERSAL AUTOMATIC CONTROL SYSTEM
FOR TECHNOLOGICAL PROCESS OF HOLE PROCESSING WITH A MULTI-TOOL

The industry serially produces hydraulic power heads, tables designed for drilling, countersinking and
boring holes. The disadvantage of these power heads is that they are not universal in terms of the impos-
sibility of rapid changeover from the drilling operation to the reamer. At the same time, two methods of
processing holes with multi-blade tools are implemented. The first one is drilling holes in solid metal with
a drill, in which the cutting tool experiences heavy loads, leading to premature wear and breakage. The
second one is boring of the obtained holes after technological operations of drilling and countersinking,
which leads to increased energy costs and labor of operators. The existing fleet of drilling machines, as a
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rule, is not equipped with automatic control systems of technological processes, allowing to ensure the
quality of hole processing at high productivity. The article presents the original universal two-circuit
scheme of automatic control of technological processes of drilling and reaming holes. The system con-
trols the technological processes of drilling holes by switching the appropriate taps in the application of
hydraulic power heads and improves the quality of processing and tool life. With the help of General
transfer functions and according to the Raus — Hurwitz criterion, its stable operation is achieved both
during drilling and deployment. The derived mathematical models make it possible to perform calcula-
tions to determine the mass-geometric and regime parameters necessary for the design and creation of
automatic systems for controlling the modes of operation of hydraulic power heads.

Keywords: Hole processing, automatic system, drilling, reamer, flow controller, mathematical model.

.....................................................................................................................................

SOCIO-ECONOMIC SCIENCES AND HUMANITIES

Konovalova L.K.

ECONOMICAL EFFICIENCY OF ORGANIC FERTILISER APPLICATION
IN DIFFERENT PRODUCTION CONDITIONS

The article describes the problems of production and economic efficiency for the application of differ-
ent organic fertilizer species, including green manure, in different production conditions. The investiga-
tion was created on the base of experiments, carried out by agrochemistry and ecology department at
Verkhnevolzhsky Federal Agrarian Research Centre on grey forest soils at Vladimir Opolie. General re-
sults are the following:

a) expenses on green fertilizer application into soil are by 1,9-3,9 times lower, than on manure (ac-
cording transportation distance);

b) expenses according to the scheme “production of fertilizer + application” for green fertilizer are
by 1,2-1,7 times lower, than for manure, despite mineral fertilizer was not applicated at green fertilizer
production;

c) according to analysis of production efficiency in a component of crop rotation “productive fal-
low+cereal crop” on whole production cycle in recording missed benefit turned out, that cost recover of
technological expenses is more at green fertilizer under all conditions;

d) in previous paragraph it is implied, that cereal crop yield after using of manure and green ferti-
lizer is equal, however if crop capacity is lower by 7% after green fertilizer (weather risk) using, the
results will be the following: within 3 km distance from place of manure keep to field the application of
manure is more effective, but after 3km distance the green fertilizer is more effective;

e). taking into account variant with application of mineral fertilizer N4oP40Kso to green crop the criti-
cal distance, from which the application of green fertilizer is more effective was 8 km.

Keywords: organic fertilizer, green fertilizer, organomineral fertilizer system, production and econom-
ical efficiency, cost recovery, distance of transportation

.....................................................................................................................................

Gubanova E.V., Demicheva M.A.
DEVELOPMENT OF AGRICULTURAL COMPLEX IN THE KALUGA REGION

The agro-industrial complex plays one of the most important roles in the region’s economy and its de-
velopment, including a large number of industries that are closely related to each other. Being aimed at
the production of agricultural raw materials, their processing and distribution of the finished product, it
is the main source of food for population, thus becoming one of the factors on which the quality and
standard of living in the region depends. The degree of food security of a country also depends on the ef-
fectiveness of agriculture and related industries. Development of the agricultural sector requires substan-
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tial modernization of economy, which largely depends on the investment attractiveness and investment
potential of the industry, which is dynamically changing depending on the market conditions and the so-
cio-economic situation in the region. In these conditions, the assessment of the development of agro-
industrial complex in the Kaluga Region and its investment potential as one of the fundamental industries
in the region is of particular relevance. The article explores the investment potential of agro-industrial
complex in the Kaluga Region using various methods: by analyzing socio-economic characteristics of the
region, conducting a SWOT analysis and assessing investment potential using a simplified method based
on the determination of key indicators within the production, financial, investment and export compo-
nents of the potential . The results of the SWOT analysis show that the main strengths of the industry are
its high innovative potential, investment climate and the availability of government support programs.
Assessment of investment potential confirms the high level of development of the complex.

Keywords: agribusiness, investment, investment potential, investment climate, government support,
SWOT analysis, summary assessment, simplified methodology, potential components, export potential.
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