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AT'POUHKEHEPUA U DHEPTOOOPEKTUBHOCTD

YK 62-523:62-529
P.IO. Conosves, A.B. Konomeiiuenxo, C.B. Yepanes, U.B. I puboe

HEOBXOJIUMOCTb CO3JAHUS JU3EJIb-3JIEKTPUYECKOTI'O I'YCEHHYHOTI'O
TPAKTOPA JJIAA IU®POBOI'O CEJbBCKOI'O XO35AUCTBA

AnHoTanms. B Hacrosee BpeMs CyIIECTBYET MHOTOTPaHHAs aKTyalbHas MMPoOJieMa YIOBICTBOPEHUS PacTy-
e MOTPEOHOCTH CEITbCKOTO XO3SHCTBA B COBPEMCHHOW Ka4eCTBEHHOW CEIbCKOXO3SWCTBCHHON TeXHUKE. MUpOBOE
CeJIBCKOE XO3SHCTBO HEYKIOHHO JBIKETCS K IUPPOBOMY 3Tamy cBoero pa3sutus. B Hagane 2000-x rooB Havyaucs Te-
Ky 3tan «Jpa TuppoBEIX TeXHOIOTHI. Ceifuac MpoucxoauT GopMHUpOBaHHIE CHCTEMBI IM(PPOBOTO YIIPABICHHUS ar-
POTIPOMBIIIIICHHOTO KOMILIIEKca. B paboTe mpeacTaBiIeHsl ATkl CMEHBI TEXHOJIOTHH B MHPOBOM CEIBCKOM XO3SHCTBE.
[NokazaHa HEOOXOOMMOCTH CO3JAHUS TU3ENb-3IIEKTPUIECKOTO TYCCHHIHOTO TPAKTOpa C BEICOKOW CTEIICHBIO aBTOMATH-
3anuu, KOTOPBIH OyaeT BocTpeboBaH B coBpeMeHHOM «L{ndppoBom cembckoM xo3saicTBe». COBpeMEHHas! TEXHUKA IS
arponpOMBIIIJICHHOTO KOMIUIEKCA JI0JDKHA OCHAIIATHCS MH(GOPMAIMOHHO-YIIPABISIONNME [H(POBBIMH, HWHTEIICKTY-
TBHBIMHA CHCTEMaMH, KOTOPBIE 00eCTIeYMBAIOT BO3MOXHOCTD YIIPABIATh B KOMIUIEKCE MAITHHHO-TPAKTOPHBIM arpera-
TOM, YTO MO3BOJISICT: IIEPEBECTU CEIBCKOXO3IMCTBEHHOE MTPOU3BOJICTBO HA MEPEAOBbIC [U(PPOBHIC, HHTEIUICKTYaIbHbIC
MIPOU3BOJICTBEHHBIE TEXHOJIOTUH; UCIIOJIB30BATh CHCTEMBI YJIAICHHOTO MOHUTOPUHTA, KOHTPOJISI TEXHUYECKOTO COCTOSI-
HUS ¥ JUarHOCTUKY MAlIMHHO-TPAKTOPHOTO arperaTa; MOBBICUTh aBTOMATHU3AIUI0, TPOU3BOIUTENHHOCTh U KAY€CTBO BhI-
MOJTHACMBIX pa0OT MPH MPOU3BOACTBE CEIBCKOX03IHCTBCHHOM PO TYKIIHH; BBITOIHITH BCE PA0OYHE TPOIIECCHI C MAKCH-
MaJBHOM TOYHOCTBIO, YTO CIIOCOOCTBYET YBEIHUYCHHIO 00BhEMa IMOTyYaeMOT0 YPOXKasi H YMCHBINACT 3aTPaThl BPEMCHH,
CPEIICTB U YCWJIMHA Ha €ro MpPOU3BOJCTBO; YIYUIIUTh YKOHOMUYECKUE MOKA3aTeU HCIOIb30BAHUS MAIIUHHO-TPAKTOP-
HOTO arperara (CHU3UTh PacXo/Ibl Ha TOIUTMBO-CMAa309HBIC MaTEPUANEI U pabodue )KUIKOCTH ); CHU3UTh YPOBEHB Ipodec-
CHOHAIILHBIX TPeOOBAaHUH, IPEIBSIBIIEMBIX K OTIEPaTOpy; 00CCICUNTh BBITIOTHEHUE TPeOOBaHUH 110 0€301MacHOCTH U 3a-
IIUTE OKpYXaroteit cpensl. [IpuBoasTCS: MperMyIIIecCTBa TYCEHUIHOTO ABIDKUTEIS U JICKTPOMEXaHUIIECKOH TPaHCMIIC-
cun; QyHKIIMOHAIbHAS CXeMa H IIeJIeBbIe MHIUKATOPHI HEKOTOPBIX TEXHUYECKUX XaPaKTEPHCTUK TU3EIb-IJICKTPUIECKOTO
TYCEHHYHOTO TPAKTOpa C 3IEKTPOMEXaHHIECKON TPAaHCMHCCHEH IS TATOBOTO Kilacca 2; BOZMOKHOCTH M (DYHKITUH HH-
(hopMaIMOHHO-YIPABJSIFOIIUX IIM(PPOBBIX, HHTCIUICKTYaIbHBIX CHCTEM, KOTOPBIMH JIOJDKCH 00JIaJaTh TU3CIb-3JICKTPU-
YECKUN TYCEHUYHBIH TPAKTOP MPH MUPPOBOM BEJACHUH CEIbCKOXO3SHCTBEHHOTO MPOM3BOACTBA. [yt ycmoBuid udpo-
BOT'O CEJIbCKOTO XO3SIMCTBA JOHKHA TIPETyCMAaTPUBATHCSI BO3MOXKHOCTD YNPABJIEHUsI BHICOKOTEXHOJIOTUYHBIM T'yCEHUY-
HBIM TPAaKTOPOM B OCCIIIIOTHOM PEKUME.

KiroueBbie c10Ba: 1 poBoe CEINBCKOE XO3IHUCTBO, TPAKTOP, T'YCEHUYHBIN IBUKHUTEIb, TATOBEIA KIacc, HHTEI-
JICKTYaTbHBIC YIIPABIISAIONINE CUCTEMBI, OSCIIIOTHOE YIIPABIICHHE.

THE NEED FOR CREATION OF A DIESEL-ELECTRIC TRACKED TRACTOR FOR
DIGITAL AGRICULTURE

Abstract. There is currently a complex urgent problem in meeting the growing need for modern and high-quality
agricultural machinery in farming. Global agriculture is steadily moving towards a digital phase of its development. In
the early 2000s, the current phase of the digital age began. The digital management of the agro-industrial sector is now
taking shape. The paper presents the stages of technology change in global agriculture. It shows the demand for the
creation of a diesel-electric tracked tractor with a high degree of automation for modern digital agriculture. It is indicated
that modern machinery for the agricultural complex should be equipped with information and management digital intel-
ligent systems, which provide the ability to manage the tractor-implement unit in a complex, which allows: transfer of
agricultural production to advanced digital intelligent production technologies; use systems for remote monitoring, con-
trol of technical condition and diagnostics of the tractor-implement unit; increase automation, productivity, and quality
of work performed in the agricultural production; perform all work processes with maximum accuracy, which contributes
to increasing the volume of the harvest and reduces the time, money and effort required for its production; improve the
economic indicators of the tractor-implement unit use (reduce costs for fuel, lubricants, and working fluids); reduce the
level of professional requirements to the operator; ensure compliance with safety and environmental protection require-
ments. The paper presents the advantages of the track laying system and electromechanical transmission; functional dia-
gram and target indicators of some technical characteristics of a diesel-electric tracked tractor of traction class 2 with the
electromechanical transmission; capabilities and functions of information and management digital intelligent systems,
which should have a diesel-electric tracked tractor in the digital management of agricultural production. It is specified
that for the conditions of digital agriculture the possibility of operation of a high-tech tracked tractor in unmanned mode
should be provided.

Keywords: digital agriculture, tractor, tracked tractor, traction class, intelligent management systems, unmanned
control.
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BBenenne. B snoxy ycunuBaromeincs rio0ain3anuy celibCKOe X03sSHCTBO MpUodpeTaeT Bce
OoJblliee 3HaUeHUE. B mepByto odepep, pe3KHil pOCT YUCICHHOCTH HACETICHUS U CBSI3aHHOE C 3TUM
MOBBIIICHUE CIIPOCA HA MPOJAOBOJILCTBEHHBIE MTPOIYKTHI CTABST MEPE]l CENbX03TOBAPOIIPOU3BOIUTE-
JSIMU HOBBIE 3a/1a4i. OHU BBIHYKIEHBI 3a00TUTHCS O TOM, YTOOBI K B OYyIIIEM MPOU3BOIUTH OCTA-
TOYHOE KOJUYECTBO MPOAYKTOB MTUTAHHUS, TTOTydast IPH 3TOM MPUOBLIb.

Pemenwne 310t mpoOaeMBbl 3aKII09AE€TCS B HCIIOIB30BAaHUH TOYHOTO 3emiieienvs. YToObI Kak
MO>KHO TOUHEee 00pabaThIBaTh 3€MIIIO M PACTEHUS, CEIbCKOXO3SIICTBEHHAS] TEXHUKA JOKHA OBITH
aJIalTHPOBaHa K COOTBETCTBYIOIINM OCOOEHHOCTSIM MTOYBHI.

B nacrosimiee Bpemsi 17151 TOCTHXKEHUS STUX TIEJIe BCe MUPOBBIE MPOU3BOIUTEIN TPAKTOPOB
(John Deere, Claas, CNH u apyrme), a Takke NpPHICIHBIX M HABECHBIX arperaToB (Amazone,
LEMKEN, KUHN u npyrue) oCHaIIamT CBOIO TEXHUKY WH(GOPMAITMOHHO-YIIPABISIFOIIMMHA [H(pO-
BBIMHU, HHTEIJIEKTYaJIbHBIMU CHUCTEMaMH, KOTOpPbIE 00€CTICUNBAIOT BO3MOKHOCTh YTPABIIATh B KOM-
IJIEKCE MAIIMHHO-TPAKTOPHBIM arperaToM, 4To MO3BOJISIET: MEPEBECTU CETbCKOXO03IUCTBEHHOE MPO-
W3BOJICTBO Ha MEPEIOBbIC IM(PPOBHIE, MHTEIIEKTYaIbHbIE TPOU3BOACTBEHHBIC TEXHOJIOTHH; UCTIONb-
30BaTh CUCTEMBI YAAJICHHOTO MOHUTOPUHTA, KOHTPOJISI TEXHUUECKOTO COCTOSIHHS ¥ IMarHOCTUKU Ma-
IIMHHO-TPAKTOPHOTO arperara; MOBBICUTh aBTOMATH3aLIUI0, TTPOU3BOJAUTEILHOCTh U KaYECTBO BhI-
TIOJTHSIEMBIX PaOOT MPU MIPOU3BOACTBE CEIIbCKOXO3SIMCTBEHHOM MPOAYKIIUH; BRIMIOIHATH BCe pabodne
MIPOIIECCHI C MAKCUMAITbHOM TOYHOCTBIO, UTO CIIOCOOCTBYET YBEIIMUCHHUIO 00beMa MOTy4aeMoro ypo-
JKasi 1 YMEHBIIIAET 3aTPaThl BPEMEHH, CPEACTB M YCUJIUI Ha €0 MPOU3BOJICTBO; YIYUIIUTh YKOHOMHU-
YECKHME TOKa3aTeNIM MCIOJIb30BAaHUS MAITMHHO-TPAKTOPHOTO arperara (CHU3UTh PacXoibl Ha TOI-
JMBO-CMAa309YHBIC MAaTEPHUAIIBI H pa00UYNe KHUIKOCTH); CHU3UTh YPOBEHB PO(HECCHOHATBLHBIX TPeOO-
BaHUU, MPEABSBIIIEMBIX K OIEPATOPY; 0OSCIICUHUTh BHIMTOJIHCHNE TPEOOBAHUI TI0 O€30MTACHOCTH U 3a-
LIMATE OKPYKAKOUIEN CPEBI.

B Crparerun pa3Butusi ceabCKOX039MCTBEHHOTO MalIMHOCTpoeHus: Poccun Ha mepuop 1o
2030 roma yka3bIBaeTCs, 4TO MPOU3BOJICTBO CEIBCKOXO3SIMCTBEHHON TEXHUKHU B ICHE)KHOM BBIpaXKe-
HUHU JTIOJDKHO YBEITUYHUTHCS B 3 paza M COCTaBUThH puMepHO okojio 300 mupa. pyOeit; oobeM HHBe-
CTHUIIMH B HAYYHO-UCCIIEJOBATEIBCKIE U OMBITHO-KOHCTPYKTOPCKHE PadOTHI TOJIKEH Bo3pacTH 10 10
MJIpA. pyOIeii; SKCIOPT POCCUMCKON MPOMYKIIMH OTPACIIN CETHCKOX03IHCTBEHHOTO MaITHHOCTPOE-
HUS JOJDKEH COCTaBHTH NMpuMepHO okosio 100 mupa. pyOneit. B obmacte pacnpocTpaHeHus 3TOi
Crpareruu cpenu mpodeil ceIbCKOX03IMCTBEHHON TEXHUKHU, UCIIOJIB3YEMOU MPU MPOU3BOJICTBE OC-
HOBHBIX BUJIOB IIPOIYKIIMH PAaCTEHHUEBOJICTBA, BKIIOYAsl KOPMOBBIE KYJBTYpbI, BXOIAT CEJIbCKOXO-
3SIUCTBEHHBIE TPAKTOPHI (KojecHbIe U ryceHndHbIC) [1]. CTpyKTypa phIHKA CEIbCKOXO3SIHCTBEHHOM
TEXHUKH Ha TIEPCIIEKTUBY OcTaHeTcs cTabmibHON. B 2030 romy cenbCKOX03sIICTBEHHBIE TPAKTOPHI B
00beMe ATOTO PhIHKA TOJDKHBI OyAyT 3aHUMATh 27 mpoieHToB. O0BhEeM MpoIaxk CeTbCKOXO3SMCTBEH-
HBIX TPAKTOPOB BceX MomHocTel k 2021 roay mosmkeH coctaBuTh 46,7 mupa. pyosei, k 2025 roay -
57,7 mupa. pyoneit u k 2030 roxy - 71,5 mupa. pyoei.

B 2019 r. B Poccwuiickoit @enepaiinu ObLTO BBITYIIIEHO OKOJIO 6 THIC. CETbCKOXO03IMCTBEHHBIX
TPaKTOPOB, a B Hauaje pedopM B 1990 1. - 213,6 ThiC. MamuH. 3a 3TH TOBI MPOU3BOJICTBO CEITHCKO-
X035MCTBEHHBIX TPAKTOPOB CHU3MWIIOCH Ooiiee ueM B 30 pa3. C xonmna 1990-x rr. B Poccuiickoit de-
JIepallii POU3BOJUTCS CTOJIBKO € TPAKTOPOB, KaK B IMepBbIe mociieBoeHHbIE Toabl B PCOCP. B
CBS3U C ATUM MapK CEIbCKOXO3WCTBEHHBIX TPAaKTOPOB B Poccum xapakTepusyeTcsi KpUTHUECKOU
HEJIOOCHAILIEHHOCTBIO U BBICOKOW CTENEHBIO N3HOCA. J{0J1s1 pOCCHICKUX MPOU3BOIUTENEH B CETMEHTE
CEJIbCKOXO03SUCTBEHHBIX TPAKTOPOB ¢ MOIIHOCTHIO aABuratens oT 100 mo 200 n.c. (cpeaHero kiacca)
Jake C y4eTOM KPYIHOY3J0BOM cOOpKH HE mpeBbimaeT 10 mpoieHToB.

CoxpaHeHue U MOBBIIIEHUE TIOAOPOAHS OYBHI SBJISETCS OCHOBHOM 3a1auei CeTbCKOX035M-
CTBEHHOT'O TIPOM3BOJCTBA B JOJTOCPOUYHOI MEPCIEKTHBE, TaK KaK OMpeaesieT KOHKYPEHTOCTIOC00-
HOCTb M peHTa0eNbHOCTh OTpaciiell CEeTbCKOTO X0341CcTBa. B CBsI3U ¢ 3TUM HaOII01aeTCsl pacTyIIHid
CIIPOC Ha pecypcocOeperaroie MallnHHbIE TEXHOJIOTHH U TEXHHUKY, KOTOPbIE 00€CTIeYNBAIOT MUHHU-
MaJbHOE HEraTUBHOE BO3/ICHCTBUE Ha MOYBY, B TOM YHCIIE 3TOMY OyJIeT cCriocoOCTBOBAThH OoJiee MIiu-
POKOE HCMOJIb30BAHUE CEIbCKOXO035MCTBEHHBIX T'YCEHUYHBIX TPAKTOPOB. C y4eTOM BBIIIEH3I0KEH-
Horo B Poccuu Hazpena octpasi HEOOXOAMMOCTh MPOU3BOACTBA CEIBCKOX03HCTBEHHOTO TPAKTOpa
cpenHero knacca ams cozgaBaemMoro «L{udpoBoro cenbckoro Xo3siicTBa» ¢ UCHOIB30BAHUEM B €0
KOHCTPYKLHHU MOCIEIHUX JOCTUKEHU HayYHO-TEXHUYECKOTO IIporpecca.

10
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Metoasl ucciaenoBanus. HopmaTuBHON OCHOBOM UCCIIEIOBAHUN SBISIIUCH IOCTAHOBICHUS
IIpaBurensctBa Pocculickon denepannu, UHbIE TOKYMEHTHI, UMEIOIINE OTHOLIEHUE K HAYyYHO-TEX-
HOJIOTHYECKOMY pa3BUTHIO Poccuiickoit deneparuu, udpoBoi IKOHOMHKH, CETBCKOTO XO35MCTBA,
CEJIbCKOXO03SIICTBEHHOT0 MAIIMHOCTPOCHHUS, a TaKKe pabOThl OTEUECTBEHHBIX YUYEHBIX B 00JacTh
TPAKTOPOCTPOEHUS U B 001aCTU MHTEIUIEKTYAITU3AL[H CEIbCKOX035ICTBEHHON TEXHUKHU U OeCTINIOT-
HOTO yTpaBlieHUs. B Xoze rcciaenoBanus UCTONIb30BANICS KOMITJICKCHBIN aHAJIN3 U CUHTE3 HH(pOpMa-
muu [2-4].

PesyabTaTsl HeciieqoBanus U Ux o0cyxaeHue. CelbCKoe X031MCTBO Pa3BUTBIX CTPAH yxKe
MPOIUIO HECKOJBKO ATaroB CMEHbI TexHosoruid. B nHavyane 2000-x rogoB Haydajucs TEKYIIMM STarl
«2pa mudppoBbIX TexHOJOTHI» (pucyHok 1). Ha manHOM »Tame pa3BUTHsS TEXHOJOTHHA TpeOyercs
«YMHBIID» TPaKTOp, KOTOPBI OpraHMYHO BCTpOUTCs B HOBoe «L{udpoBoe cenbckoe xo3aiicTBo» [5].

4

PoGoToTexHUKA.

Ennnoe

ITudporas spa mudpoBoe
T = TOYHOC IIPOCTPAHCTBO.

€HeTHYECKHU seMyIenenne HHTepHeT

‘ MOAH(PUITIPOBAH- Bereit

‘ XuMuzanus HEIE OpraHU3MBI
I'mGpuauzanusa
MexaHu3zanus

Puc.1 - CMeHa TeXHOJOTHYECKUX YKJIA0B B CeJILCKOM X03siicTBe

B nacrosimiee Bpemst npoucxoaut 1 stan dopmupoBaHus cucTeMbl uppoBoro ynpasienus AITK
(pucyHOK 2).

Jran 1. Co3nanue u pazBuTHE Jran 2. UHTErpanus 3j1eMeHToB
He3aBHCHUMBIX 2J1eMEeHTOB B €/IUHYI0 CHCTeMY YIIpaBJeHUs

Cucrema c6opa, aHalln3a JaHHBIX 1
BBIIAYH peKOMCH:[aL[HfI 110 pa60Te

Cucrema Tenemerpus tpakropa, CeIbCKOX03AHCTBEHHOM TEXHHKI,
KapTorpadmpOBaHm[ CEJIbCKOX03511 CTBEHHBIX COCTOSHUIO II0YB H YpOsKalfHOCTH,
oJIeH MalIuH, KOMOalHa JPYTHX JAaHHBIX
TeneMeTpHs TPaKTOPa, CHCTeMBI BOXKIECHHA
Cucrema cGopa, aHamuza CENBCKOXO03HCTBEHHBIX (HeCKoImbKO
JaHHBIX H BbIIa4H MaIIHH, KoMOaiiHa TTOKONEHHIT)
CucreMbl BOXICHUSA peKOMeHI[aI.H/IE'I 1o paGOT ¢
. CeNbCKOX03AIICTBEHHOIT
(HECKOIBKO MOKOIICHHH) TEXHUKH, COCTOSHHIO M0YB
I PO)KAHHOCTI, APYrHX Cucrema xaprorpadupoBanus moiei

JTaHHBIX

Puc. 2 - ®opmupoBanue cucrembl uudposoro ynpasiaenus AIIK

CHuxeHue BIHMSHUA YIUIOTHSIOMIETO BO3ACHCTBUS ABUKUTENICH CETbCKOX03IMCTBEHHOM TEX-
HHUKHU HA HO‘IBy BO3MOXXKHO ITIO TpeM HaHpaBJICHI/I}IMZ

1) TEXHOJIOTHYECKOMY, 3aKTIOUAIOIIEMYCS B COBEPIIICHCTBOBAHUY TEXHOJIOTHH BO3/IEIIbI-
BaHUS CEJIbCKOXO3SHUCTBEHHBIX KYJIbTYP, BKIIOYas yMEHBILICHHE YMCIIa TPOXO0A0B (0COOEHHO MPH He-
0JIaroNpPHUsITHOM COCTOSTHUU TIOYBBI), M TIOJIpa3yMeBaroIIee: BEIOOP palliOHATBHBIX MaPIIPYyTOB JBH-
KCHUA aneFaTOB, HpI/IMeHeHI/Ie KOM6I/IHI/IpOBaHHI>IX nu I_HI/IpOKO3aXBaTHBIX anGFaTOB, MI/IHI/IMaHI:HYIO
00pabOTKy MOYBBI, HCTIOJIB30BAHKE MTOCTOSTHHOM TEXHOJIOTHYECKON KOJIEH M1 MOCTOBOM CHCTEMBI 3eM-
JIEACIINsL, UCIIONIBb30BAaHUE MEPErPy304YHOM TEXHOJIOTMM IIPU B3aUMOJECHCTBUHU arperaroB ¢ TpaHC-
MIOPTHBIMH CPEJICTBAMH, OTPAaHUYCHHE UCITOJIB30BAHUS TSDKEIIBIX KOJIECHBIX TPAKTOPOB Ha BIIAYXKHOM
IIOYBE;

11
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2) arpOHOMUYECKOMY, 3aKJIIOYAIOIIEMYCsl B IOBBIIIEHUH CITIOCOOHOCTH OYBBI IPOTHBO-
CTOSITh YIUIOTHSIOLIMM U CIIBUTAIOIIMM Harpy3kam Ojarojaps BHECEHHIO OOJIBIIOTO KOJIUYECTBA Op-
TraHWYECKHUX YAOOpEHH U OTPaHUYCHHUIO TPUMEHEHHUS XMMUYECKUX CPEJICTB 3aIlUThl PACTCHUH, BbI-
MOJTHEHUIO TIOJIEBBIX PadOT B JyUIIHME arpOTEXHHUUYECKUE CPOKH, a TaKKe MOJpazyMeBarolee Kaye-
CTBEHHOE BBITIOJIHEHHE MOYBOOOPaOATHIBAIONINX ONEpaluid, BKIOYas JOMOJHUTEIBHOE PHIXJICHHUE
IIOYBHI 32 KOJIECAMU TPAKTOPOB IPU YPE3MEPHOM €€ YIIJIOTHEHUU U PBIXJIEHUE MTOANAXOTHBIX CIOEB
IIOYBBI;

3) KOHCTPYKTHBHOMY, 3aKJIIOYAlOIIEMYCsl B COBEPIIEHCTBOBAHUU TPAKTOPOB, CEIBCKO-
XO3SIIICTBEHHBIX MAIlIMH U UX JIBUKUTENIEH, B YMEHBILIEHUN HKCIUTYyaTallMOHHON MacChl TPAaKTOPOB U
CEJIbCKOXO3SICTBEHHBIX MAIIH, B IPUMEHEHUU JIOTIOJIHUTEIBHBIX KOJIEC UJIM MOCTOB Y HUX, IIPHILIE-
OB, a TAK)Ke Y TOYBOOOPaOATHIBAIOIINX MAIIHH.

OnauM n3 HanboJiee parOHAIBHBIX CIIOCOOO0B CHIKEHUS BPEIHOTO BO3/ICHCTBHSI IBUKHTE-
JIeil Ha MTOYBY SIBJISIETCS IPUMEHEHUE I'YCEHUYHBIX TPAKTOPOB BMECTO KOJIECHBIX, 0COOEHHO Ha BJIaX-
HOM U PBIXJION MOYBE MpPH KyJIbTHBALMH, OOPOHOBAHUH U MoceBe. OHAKO M3BECTHBIE HEOCTATKU
TYCEHUYHBIX TPAKTOPOB (TMXOXOJHOCTH, O0JIbIlIAs METAIIIOEMKOCTh, MEHbIIIasl YHUBEPCAIbHOCTh U
JI0JATOBEYHOCTh, OOKOBOM CABHT ITOYBHI IIPH TOBOPOTE HITH PA3BOPOTE, HELIEIECOOOPA3HOCTh UCTIOIb-
30BaHUs Ha JI0pPOrax C TBEPAbIM MOKPHITUEM) MPUBEIU K TOMY, YTO MX YJEIbHBIN BEC B MUPOBOM
MaciTade CHIKaeTCsl.

Brimmyckaembie psoM 3apyOeKHBIX (PUPM T'yCEHUYHBIE TPAKTOPHI C AIIACTHYHBIMU PE3UHO-
TPOCOBBIMH WJIM PE3MHOAPMUPOBAHHBIMU TyCEHUI]aMH (HAIpUMeEp, AMEPUKAHCKUA TpPaKTOp
Challenger) nanu oOHaneKMBaAIONIME PE3YJIBTATHI IO YIUIOTHEHUIO OYBBL. CpeiHee yIenbHOe 1aB-
JeHrne yMeHbmmIoch 1o 45 xlla. YuuteiBas pasHooOpasue KIIMMaTHYeCKUX 30H Poccnu mpuMeHeHne
B KaUECTBE JBMKHUTENEH IN3€Ib-3JIEKTPUUECKOI0 TPAKTOPA PE3UHOAPMHUPOBAHHBIX I'yCEHHUI] 1I€JIECO-
00pa3Ho 1 00yCIOBICHO OOJBITUM KOJTUYECTBOM MPEUMYIIECTB [6, 7]:

1) yMeHblIeHHE YIUIOTHSIOIETO BO3ICHCTBUS ABHKUTENEH HA TIOYBY, YTO TIO3BOJIUT COXPAHAThH
€€ MEXaHUYECKHUIl COCTaB U IJI0JI0OPOALE;

2) BO3MOXKHOCTb PaHHETr0 BECEHHETO M IMO3HEr0 OCEHHETo BhIXO/a TEXHHMKH Ha IOJIEBBIE pa-
00THI;

3) oKcmTyaranus TEXHUKH B YCIOBUAX MOBBIIIEHHOM BIIaXHOCTHU TIOYB;

4) OTCYTCTBHE MOBPEK/ICHUN Ha ac(haTbTOBOM MOKPBITHH,

5) mNpoXOoAMMOCTb, CpaBHUMAS C TPAJAULIMOHHBIMU T'YCEHUYHBIMU IIaTGOpMaMu;

6) TpaHCTOpPTHas CKOPOCTh 110 40 KM/,

7) CHMKEHHWE BHEIIHEro IIyMa U yJIyd4llleHHe YCIOBHUM Tpyla B KaOMHE oneparopa;

8) mnossimenue Tsaroporo KII/] 3a cueT MeHbIIero OyKCOBaHUS TYCEHHYHOTO JBUKUTEIS.

[Ipu KcroNIb30BaHUM TYCEHUYHOTO JIBMKUTENSI BOSMOXKHBI /IBa BapUaHTa HUCIIOJIHEHUSI KOH-
CTPYKITUU XOJOBOM CHCTEMBI TpakTopa. [IepBhIii BapHaHT - IBYXMOIYIbHBINA (KJIACCUYECKHIT) Ha pe-
3MHOAPMHUPOBAHHBIX TyCEHHUIaX. BTOpoil BapuaHT - 4eThIpEeXMOYIbHBIA Ha pE3MHOAPMUPOBAHHBIX
rycenunax. @yHKIHMOHANbHAA cXeMma pa3padaThiBA€MOI0 AM3ENb-3JIEKTPUYECKOT0 TI'yCEHUYHOTO
TpakTopa OyJeT BKJIIOYATh B ce0s: nBUraTeiab BHyTpeHHero cropanus ([IBC) - nu3ens, cunoBoi re-
HEepaTop, TATOBbIE JEKTPUUECKUE JBUTATETN, OOPTOBBIE PEIyKTOPBI, HAKOMUTEIU SHEPTUH.

Coznanue 1 MpOU3BOACTBO TAKUX TPAKTOPOB € ANEKTPOMEXAHUUECKON TPAHCMUCCHEH TT03BO-
JIUT MOJIYYUTh CIIEIYIONINE MOJI0KUTEIbHbIE MOMEHTHI [§]:

e peanu3yercs ONTHMAaJbHAs TAroBas XapaKTEPUCTHKA 3a CUET PEryJMpOBaHUS U CTaOMIN3a-
LMY KPYTSAIIET0O MOMEHTA U CKOPOCTH B aBTOMATUYECKOM PEXUME. Y IepKaHue KPYTSAIIEr0o MOMEHTa
B UIMPOKOM JIMaIla30HE CKOPOCTEN U OTKIIFOUEHUE LIUJIMHAPOB MPU MaJIbIX HAarpy3Kax;

e IBUTaTeNb MPU BCEX HArPy3KaxX U CKOPOCTAX pabOTaeT B ONTUMAILHOM PEXKHME, YTO YBEIH-
YHBAET €r0 PeCypc U CHUIKAET BPEIHbBIE BEIOPOCHI B aTMOC(EDY;

e HE3aBUCHMOCTb PAa3MEIIECHUS CUJIOBOW yCTaHOBKU. OTCYTCTBHE JKECTKON KMHEMATHYECKOU
CBSI3W MEXJy arperaTaMy IO3BOJIET CO3/1aBaTh Pa3IMYHbIC KOMIIOHOBOUHBIE cxeMbl. CBOOOAHAs
KOMIIOHOBKA IIPHUBOJAHBIX MAlIMH JACT XOPOLICEC paCcIpeacICHUC BECa U OITUMHU3UPYCT HArPY3KH Ha IIOYBY,

e 0osiee BbICOKAs JOJTOBEYHOCTh TPAKTOPA HA TATOBBIX ANEKTPUUYECKUX ABUTATENSAX IO CPaB-
HEHUIO C MEXaHMYECKHMH IeperadyaM U PEeMOHTONPHUTOAHOCTh 3a CYET MOAYJIHHOTO MOCTPOCHHUS
TPaHCMHCCHUU;
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® BO3MOKHOCTh UCIIOJIb30BAHUS TPAKTOPA B KAUECTBE MEPEABUKHOM AIEKTPOCTAHIIMM B MECTAX
¢ mepebosMH B JIEKTPOCHAOKCHHH;

® TIOBBIIICHHE YHUBEPCAIBHOCTH TPAKTOPA 3a CUET MCHOIb30BAHUS 3JIEKTPUUECKOTO MPUBOIA
T'YCEHHUII, YTO NMPU HEOOXOUMOCTH ITO3BOJIUT PETYIMPOBATH KOJICIO M arPOTEXHUUYECKUN TIPOCBET;

® CHI)KEHHE PacXOJ0B Ha IKCIUTyaTallUI0 TPAHCMHUCCHH 32 CYET YMEHBIIICHUS KOJUYECTBA pac-
XOJHBIX MaT€pPUANIOB U YBEITUUCHUS WHTEPBAIOB TEXHUYECKOTO 00CTYKUBAHUS;

e JIydIllas MPUCIIOCOOICHHOCTh K AUCTAHIIMOHHOMY YIPaBIECHUIO U pOOOTH3AIUY.

KoHcTpyKkTHBHas BO3MOXHOCTh CTHIKOBKH JIBYX JHM3EIb-3JICKTPUUECKUX T'YCEHHUYHBIX TPaK-
TOpPOB, Pa3pabOTaHHBIX MO BApUAHTY 1, MIAPHUPHO-COUICHEHHBIM COCAMHEHUEM B TPAKTOP OOJb-
IIEr0 TATOBOTO KJIacCa MOXET PACHIMPUTh €r0 MPUMEHEHHE U MOBBICUTH T'OJOBYIO 3aTPyKEHHOCTh
1o BpeMeHu. /{711 peanusanuu 3Toro NpuHIKMNA KabuHa JOIKHA OBITH OBICTPOCHEMHOM.

Tpakrop HEOOXOAMMO Oy 1eT KOMIUICKTOBATH IIU(PPOBBIMH, HHTEUICKTY ATBHBIMU CUCTECMaMH,
KOTOpBIe OyayT oOecreunBaTh: yIpaBlIeHUE TPACKTOPHEH NBIKEHUS (BOXKICHHE) MaITMHHO-TPAaK-
TOPHOTO arperaTta; MOHUTOPUHT pabOYMX MapamMeTPOB M COCTOSIHUS MAIIMHHO-TPAKTOPHOTO arpe-
rata; MOHUTOPUHT BBITIOJTHEHHSI TEXHOJIOTMUYECKUX OTMepaIiii; MOHUTOPHHT TOJIeH; mepeaaya Tese-
METPUYECKUX JIaHHBIX; BBIPAOOTKA JIOTUCTUUECKUX PEIICHHUH ISl MAIIMHHO-TPAKTOPHOTO arperara
U IPYTUX, CBSI3aHHBIX C HUM 00BEKTOB; B3aUMOJICHCTBUE C APYTUMH, CBSI3AHHBIMU C MAaITUHHO-TPaK-
TOPHBIM arperaroM, OObEKTaMH B aBTOMATHYECKOM PEKHUME; CO3/IaHHE M HAKOTIEHHE 0a3bl JaHHBIX
¢ uHQopMaImeil; coOxpaHeHUE MOBECHUYECKUX aITOPUTMOB ONEpaTopa.

bmkaitmee Oymymiee - natepret Bemiei (IoT, Internet of Things) — cuctema 00beTUHEHHBIX
KOMITBIOTEPHBIX CETeH U MOJKIIOYCHHBIX (PU3MUECKUX 0OBEKTOB (BEIeii) CO BCTPOSHHBIMU JaTUH-
KaMH ¥ IIPOrPaMMHEIM oOecIiedeHreM Jiist cOopa u 0OMeHa JaHHBIMHU, C BO3MOXKHOCTBIO yIaJICHHOTO
KOHTPOJISI ¥ yNpaBJeHHUs] B aBTOMaTH3UPOBAHHOM DPEXUME, 0e3 ydacTusi 4eloBeKa. TeHACHIMSIMU
Pa3BUTHS arpPOTEXHOJIOTUN U CEJIbCKOXO3SIICTBEHHON TEXHUKHU B PA3BUTHIX CTpaHaX SBIISIOTCS: KOM-
TIeKCHas UG poBas arpOTEXHOJIOTHS B CUCTEME «MHTEPHETa BElIei»; aBTOMaTH3alus U poOoTH3a-
IIUST TEXHOJOTUYECKHX MPOIIECCOB; KOMIUICKCHAS ITU(POBH3AIIHS CEIIbCKOX03SHCTBEHHBIX TEXHOIIO-
TH, eUHBINA CTaHnapT ynpasieHus Ha 6aze Texnonoruu [ISOBUS; TpakTop-po6oT, «0ECIMIOTHHK
C TEJIEMETPUUECKUM yIIPABJICHUEM; UCIIOIH30BAHNE AJTbTEPHATUBHBIX HCTOYHUKOB YHEPTUU IS TIe-
PEABMKEHUS; aBTOHOMHBIE MOOMIIBHBIE arperarhbl yIpaBlisieMble «MCKYCCTBEHHBIM HHTEIIIEKTOMY. B
CBSI3U C 3THM, B TIEPCIIEKTHUBE CO3/]aBAEMbIH THU3EIb-3JIEKTPUUECKUM TYCEHUYHBIN TPaKTOp HE00Xo-
nuMo OyeT aganTHpoBaTh K OKCIUTyaTaluu B OecuiaoTHOM pexume [9-11]. [l aToro oH qomkeH
OBITh OCHAIICH CITCIIUATBHBIMU KOMIIOHEHTaMU (PUCYHOK 3).

MpuemHo-nepepnatowue Bupeokamepbl Ckanupylowuit nuaap
aHTeHHbl GPS / GSM / YKB ; CKpyrosbimM 0630pom
%
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Puc. 3 - KoMnoHeHThI 1151 9KCILTYaTAlMH JH3e/1b-3J1eKTPHYECKOr0 I'yCEeHHYHOI0 TPAKTOPa B 0eCIIUJIOTHOM
pexume

B Ta6J'II/IIIC 1 MMPUBOAATCA HCKOTOPBIC HCJICBBIC TCXHUYCCKUC XaPAKTCPUCTUKU I'YCCHUYHOT'O
TPaKTOPa CPEIIHETO KIIAcCa, 0 KOTOPBIM JIOJISl POCCUMCKUX MPOU3BOAUTENICH B CETMEHTE CEIIbCKOXO-
3STUCTBEHHBIX TPAKTOPOB ¢ MOUTHOCTHIO aBUrateis oT 100 go 200 j.c. gaxke ¢ yueToMm KpymHOY3JIO0-
BOi1 cOopku He npeBbimaet 10 npouenTos. [IpuBeneHHbIe B Tabnuile | 3HaYCHHUS TOKa3aTeNIeH MOTYT
KOPPEKTHPOBATHCS MPH pa3padb0TKe KOHCTPYKIIUU TPAKTOPA.
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Tab6smna 1 - IleaeBble HHANKATOPSBI VISl pa3padoTKH IM3e1b-3J1eKTPHYECKOro IryCEeHHYHOI0 TPaKTopa
HANMEHOBAHUWE ITOKA3ATEJIA | 3HAYEHUE
Obwue mexnHuuecKkue XapaKmepucmuxu

TsroBbId Ki1acc 2

CKOpOCTb JBIKEHUS, KM/ 0,3 -40

Mojenb IBUTaTes, THII, SKOJIOTHYECKHUMA K1acc 3M3-51432.10, nuzensHbid, EBpo-4
MouHoCTh ABUraTessi HOMHHalIbHasd, KBT (1.¢.) 84 (114)

Tun Tpancmuccun DneKTpoMexaHudecKast

Tun cuioBoM yCTaHOBKH Jun3enb-reneparop

[upuHa KoJeu, MM 1350 - 2150

JBH>XUTEND Pe3nHOapMupoBaHHbIE I'YCEHULIBI
Iupuna rycenu; 6a30BbIX / Y3KHX, MM 390 /240

JlaBnenue Ha nousy, klla 0,45

["aGaputhble pasmepsl, [/ 111 / B (6e3 HaBeCHOW CHCTEMBI), MM 3300 /1650 /2970
ArpoTexHHYEeCKHH IPOCBET, MM 460 - 700

TwuITBI ¥ BUABI arperaTUPYMBIX CEILCKOXO3SMCTBEHHBIX MAllMH 1 CyLIeCTBYIOIINE THUITB U IEPCIEKTUBHBIE
opynuit 00pasIibl OTCUCCTBCHHOM U 3apy0eKHOM

CeJIbCKOXO035HUCTBEHHOW U METHOPAaTUBHON
TEXHHKH K TPAaKTOpaMm TIroBOro kiacca 2

HasecHas cucrema, pacrojoxeHue [epennsis, 3551, O0KOBast

I'py3omnonbEMHOCTB IepeHero / 33 IHET0 HaBeCHOTO YCTPOMCTBA, 3300 /4550

KT, He MCHee

Sﬂekmputtewca}z cucmema

Tun cunoBoro reseparopa CHHXpOHHBIN

Hanpsoxenue BeixogHoe, B 400

Pox Toka ITocTosiHHBII

Turm snekTpoABUTaTENeH TPAHCMHUCCHH, BaJIOB 0TOOpPa MOIIIHOCTH BeHTHbHO-MHIYKTOPHBIN

(BOM)

DNEeKTPOIBUTATENN TPAHCMHUCCHH, KOJIMIECTBO X MOIITHOCTH, KBT 2 x 38 (BapuaHT ucnonHeH 1);
4 x 19 (BapuaHT HCIIOTHEHUS 2)

THI CUCTEMBI OXJIAXKACHUS dIEKTPOABUTaTENEH KugkoctHas

Pacnonoxenne BOM 3amgHee / nepenHee / OOKOBBIC

Yacrora Bpamenus BOM, mun’! 540, 750, 1000

MomtaocTs mpuBoga BOM, BapuaHTH, KBT 38, 57, 87

HakonuTenb 31eKTpO3HEPTUH, TUI Axkxymyisitop, Li-on

Hakonmrens saeprun, EmMkocTs / HanpsokeHne, A 4/B 16 /320

BuiBoabl. Pa3zpaboTka 1 mpou3BOACTBO AU3EIIb-DJIEKTPUIECKOTO TPAKTOPA C XOJIOBOW CUCTe-
MOH Ha PE3MHOAPMHUPOBAHHBIX TYCEHHUIIAX 2 TATOBOTO KJacca, OCHAIIEHHOTO WH(OPMAIMOHHO-
YIPaBISIOMUMEI TU(GPOBEIMU, MHTEIUICKTYaTbHBIMUA CHCTEMaMHU, OyJIeT CIIoCOOCTBOBATh: OMepexa-
IOIIEMY Pa3BUTHIO OTEUECTBEHHOTO TPAKTOPOCTPOCHHUS U MTPOU3BOICTBA KOMIIOHEHTOB [12, 13]; mo3-
BOJIUT CO3/1aTh HA OCHOBE 3TOI'0 MOJIEJIbHBIN PSAJI I'YCEHUYHBIX TPAKTOPOB PA3JIMYHBIX TATOBBIX KJlac-
COB; TMIEPEBOTy TPAKTOPOB Ha SKOJOTUUECKH YUCTYIO AICKTPUICCKYIO SJHEPTHIO; 00ECIICUUT CO3/TaHNE
HOBBIX BBICOKOKBATU(UIIMPOBAHHBIX PA00YUX MECT; YBEIHUUT IKCIIOPTHBIN MOTEHITUAN CEThCKOXO-
3sTCTBEHHOTO MamuHocTpoenus Poccun [ 14, 15]; mo3BoauT MOBLICUTE 3 (HEKTUBHOCTH U TPOU3BO-
JTUTENLHOCTh CEIhCKOXO3UCTBEHHOTO MPOU3BOJICTBA U 00ECTICUUTh HMUPPOBYIO TpaHC(HOPMAIIUIO
CEJIBCKOT0 XO3SIMCTBA MOCPEACTBOM BHEAPEHUS TIEPEIOBBIX ITU(POBBIX, HHTEIIEKTYaIbHBIX TEXHO-
noruii [16].
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OBOBIIEHHASA OIHEHKA OCHOBHBIX ®PAKTOPOB ITPU IIPOEKTUPOBAHUH
TEXHUKHA U TEXHOJIOTWI B ATPOUHKEHEPUH

Annortanus. Pasutue ceibckoro xossiictsa Poccuiickoit denepaiiu 00yCI0BICHO HEOOXOIUMOCTRIO 00ec-
MeYeHUs] CTAOMIIEHOTO POCTa MPOU3BOJICTBA CELCKOXO3SMCTBEHHON MPOAYKIIUH, ITOJyYCHHONH HAa OCHOBE BHEIPCHUS
KOHKYPEHTOCIIOCOOHBIX TEXHUKHU U TEXHOJIOTHIA, TOATOMY OCHOBHOU 3ajaucii ABIIETCS (POPMHUPOBAHUE YCIIOBUI HAYIHO-
TEXHUYCCKON AEATEIEHOCTH TPU MPOCKTHPOBAHUM TCXHUKH W TEXHOJOTHHA [UIS TONYyYCHHS CEITbCKOXO3HCTBCHHOM
MPOAYKINHU BBHICOKOTO KadecTBa. AHAJH3 COBPEMEHHBIX HCCICIOBAHAN B 00JacTH pa3pabOTKH W COBEPUICHCTBOBAHUS
TEXHHUKH U TEXHOJOTHH TI0Ka3aJl, YTO HanOojee akTyaTH3upOBaHa pa3paboTKa TEXHOJIOTHIA U TEXHHYECKUX CPEICTB Me-
XaHU3ALWH, aBTOMATH3aIUN U TEXHHYECKOTO CEPBHCA B CETECKOM XO3SHCTBE IO OpraHNU3aIllul yOOPOUHO-TPAHCIIOPTHBIX
nporieccoB. M3yueHHbIH nepedeHs pa3pad0TOK TEXHOJIOTHHA M TEXHHUYECKUX CPEICTB UL MOBHIIICHNS 3(dekTnBHOCTH
HCTIOJIB30BaHUsI CETTLCKOXO03SMCTBEHHON TEXHUKH B IIEJIOM MOJIOKHUTEIBHO XapaKTePH3yeT MEePCIIEKTHBEI OOHOBICHUS U
COBCPUICHCTBOBAHUA TEXHUKU U TeXHOHOFI/Iﬁ, OZHAKO IIOKa3bIBACT HAJIMYMUEC HCCUCTEMHOI'O I101X01a B 06J'laCTl/I pa3BUTHA
MHHOBAIIMOHHBIX pa3paboToK, YTO CBUIETEIBCTBYET 00 OTCYTCTBHU 00OOIIEHHOI OLIEHKH TAIllOB NPOEKTUpOBaHus. Pe-
KOMEH/1yeTCsl JUIs CO3/1aHusl 0000IEHHOH OIIEHKH POSKTUPOBAHMSI TEXHUKH M TEXHOJIOTUI B arpOIIPOMBIIIJICHHOM KOM-
TUIEKCE MCIOJB30BAaTh CHCTEMHBIH MOAXOJI, KAK OCHOBY PEHICHUS HAayYHO-IPOHM3BOJCTBEHHBIX MpoOieM. BrimoiaHeHa
0000IIIeHHAs OIICHKA Ha TPUMepaxX aHajim3a OTKAa30B IIAPHUPOB KapJAaHHBIX Mepeaad, TePMOHATPYKSHHOCTH ITOIIIHIT-
HUKOBBIX y3JI0B MEXaHUYECKUX MPUBOJOB CEJIbCKOXO35HCTBEHHBIX MAIIMH U CYMMApPHBIX TOBPEXKACHUHN MOYaTKOB KYKY-
Ppy3HI IIpH IepepaboTKe, KOTopas I0Ka3ajia ee BO3MOKHOCTH Ha OCHOBE METO/Ia aHAIIN3a SBJICHUH ITyTeM H3y4YeHUS TpH-
YHUHHO-CJICICTBCHHBIX CBs3eil. CienoBarenbHO, 0000MICHHYI0 OIICHKY HEOOXOIMMO BBIIOJIHATH HA OCHOBE CPaBHCHUS
ANBTEPHATUBHOCTH BapPUAHTOB PEIICHHUI MO0 KAYeCTBEHHBIM H/MITH KOJMYSCTBEHHBIM KPUTEPHSM C IICTBIO BRIOOpA perie-
HUS, TTOAJICKAILETO peaTn3aIliy.

KiroueBble cjioBa: 060011eHHAs OLIEHKA, METO, IPOSKTHPOBAHUE, TEXHUKA, TEXHOJIOTHSL.

GENERALIZED ASSESSMENT OF THE MAIN FACTORS IN DESIGNING MACHINERY
AND TECHNOLOGIES IN AGROENGINEERING

Abstract. The development of agriculture in the Russian Federation is due to the need to ensure stable growth
in the production of agricultural products obtained on the basis of the introduction of competitive equipment and technol-
ogies, therefore the main task is to create conditions for scientific and technical activities in the design of equipment and
technologies for obtaining high-quality agricultural products. The analysis of modern research in the field of development
and improvement of equipment and technologies showed that the development of technologies and technical means of
mechanization, automation and technical service in agriculture on the organization of harvesting and transport processes
is most updated. The studied list of developments of technologies and technical means for improving the efficiency of the
use of agricultural machinery in general positively describes the prospects for updating and improving equipment and
technologies, but shows the existence of a non-systemic approach to the development of innovative developments, which
indicates the absence of a generalized assessment of the design stages. It is recommended that a systematic approach be
used to create a generalized assessment of the design of equipment and technologies in the agro-industrial complex, as
the basis for solving scientific and production problems. A generalized assessment was made using examples of analysis
of failures of gearshift hinges, thermal loading of bearing units of mechanical drives of agricultural machines and total
damages of corn cobs during processing, which showed its capabilities based on the method of analysis of phenomena by
studying causal relationships. Therefore, a generalized evaluation must be performed based on a comparison of the alter-
natives of the solution variants according to qualitative and/or individual criteria in order to select the solution to be
implemented.

Keywords: generalized assessment, method, design, engineering, technology.

IToctanoBka mpodJiemMbl. B denepanbHOll HaydHO-TEXHHUYECKOW MPOTPAMME Pa3BUTHS
cenbckoro xo3siicta P® na mepuozg 2017-2025 rr. 0OCHOBHOM LIETbIO YCTAHOBJICHO OOECIIeYeHHE
CTa0WJIBHOTO pOCTa MPOU3BOJACTBA CEIbCKOXO3AHCTBEHHON IMPOAYKLUH, TMOIY4YEHHOW Ha OCHOBE
BHEAPEHHS KOHKYPEHTOCTIOCOOHBIX TEXHUKH U TEXHOJIOTUH. 3a/1aueid, BHITEKAIOIIEH U3 yIIOMSHY TOH
LIeJIN, CTaBUTCA (POPMHUPOBAHUE YCIOBUH HAYYHO-TEXHUYECKOH eI TeIbHOCTH PU IPOEKTUPOBAHUU
TEXHUKH U TEXHOJOTUH JUIsl NOJyYEHUs! CEIbCKOXO3SIMCTBEHHON MPOIYKIUU BBICOKOIO KadyecTBa.
IleneBbIM MHAMKATOPOM JOCTMXKEHHUS IIEJIU MPOTPaMMBbl SBISETCS MOBBIINIEHUE MOTPEOHOCTH B
WHHOBAIIMOHHBIX TEXHOJOTHUAX B CEIBCKOM XO3sIiiCTBE MNPHUMEHHUTEIBHO K pa3paboTke
NEPCHEKTUBHBIX KOHCTPYKIHMHM CEIbCKOXO3AMCTBEHHBIX MAIIMH W O0OpYJIOBAaHUSA, TEXHOJIOTMH
IIPOU3BOJICTBA CEIBCKOXO3AMCTBEHHON NPOAYKIMHM M TIOBBIIIEHHS HAAEKHOCTH TEXHHUYECKOIO
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MOTEHIIMAja arpoNpPOMBILIUIEHHOTO KOMILJIEKCA. 3aKOHOMEPHBIM Ppe3yjbTaToM pealu3aluu
MPOrpamMMbl IPENOIaraeTcsl MoJyueHHe pe3ybTaToOB MHTEIUICKTyallbHOU NEeSTEIbHOCTH B cdepe
TEXHUKH U TEXHOJIOTHH, Kak B PD, Tak u 3a pyOexom.

Taxum 06pazom, 1 obecrieueHus1 yCTOWYMBOTO MOJI0KEHHUS HA MUPOBOM PBIHKE ITPOAOBOJIb-
CTBUSl TpeOyeTcs yCHJIMBAaTh MHHOBALMOHHYIO COCTABIISIIOIIYIO arpONpPOMBIIUIEHHOTO KOMILIEKCa
(AIIK), Tak Kak HaJlMyue €CTECTBEHHOTO MOTEHI[Mala B BUIE TUIOJOPOIHOMN 3eMJIM U TPYAOBBIX pe-
CYpCOB HEJO0CTAaTOYHO, KOHKYPEHTOCIIOCOOHBIM Ha MHUPOBOM YPOBHE CEIIbCKOE XO3SHCTBO CTaHO-
BUTCS NP HAIMYUU UHTEIUJIEKTYAJIbHOM MHHOBAIMOHHOM COCTAaBIISIIOLIEH. JlOCTHKEHUE TTOCTaBIICH-
HBIX 33/1a4 10 TPOIOBOJILCTBEHHON 0€30MaCHOCTH CTPaHbI M Pa3BUTHUIO KCIIOPTa CIOCOOCTBYET Ipe-
BPAILCHHUIO CEJIbCKOTO XO3HUCTBA B BHICOKOTEXHOJOTHUHYIO OTPACib, CIIOCOOHYIO BHEAPATH HOBBIC
MHHOBAIIMOHHBIE TEXHUKY U TeXHOJOoTuU. OJHAKO, CTATUCTUYECKUE JaHHbBIE 110 Pe3yJIbTaTaM Celb-
CKOXO034MCTBEHHOT O IIPOM3BO/ICTBA, B YACTHOCTH, B PACTEHUEBOJICTBE CBUJIETENILCTBYIOT O CHMXKEHUN
MOKa3aTeNle yposKalHOCTH, MOCEBHBIX IUIONIAJICH W BAJIOBOTO cOOpa, MOATOMY HEOOXOIUMBI HE
TOJIBKO OCY/AapCTBEHHAs NOJJEPKKA B BUJE IPOrpaMM Pa3BUTHSL, HO U IIPOJBUKEHHUE BBICOKOIPO-
WU3BOJUTEIHOM TEXHUKU U MEPEIOBBIX TEXHOJIOTUI MPOU3BOJICTBA MPOAYKIUH [1].

Ilepexon K IpOrpecCUBHBIM COBPEMEHHBIM TEXHOJIOTHSAM B CEIbCKOXO3HCTBEHHOM IIPOU3-
BOJICTBE MTO3BOJIUT CYLIECTBEHHO MOBBICUTh YPOKAMHOCTh U MPOAYKTUBHOCTh U KaY€CTBO MPOIYK-
IIUM B OTPACIH, OJTHAKO TEXHUYECKAash OCHAIIEHHOCTh U TEXHOJOTMYECKOE 00eCIedeHrne CeIbCKOTOo
xo3siicTBa Poccum HaxoasaTCcsl Ha HU3KOM YPOBHE, UTO 00yClIaBIMBaeT HEOOXOIMMOCTh HHHOBAIIH-
OHHOTO yckopeHHoro pa3Butusi AIIK 10 ypoBHSI KOHKYPEHTOCIIOCOOHOTO U BBICOKOI((EKTUBHOTO
Mpou3BOACTBA. OTTATKUBASICh OT HACTOSIIIETO YPOBHS, OTMEYAETCS, YTO JUIsl JOCTHKEHUS TpedyeMoit
TEXHUYECKOM 0OecrieueHHOCTH Ha repuo 10 2026 r. B MEPCIEKTUBE CENbCKOXO03SIICTBEHHBIM MPe/I-
MPUATHSAM HEOOXOIUMO €XKETOAHO MPUOOpETaTh Mo 45 ThIC. TPAKTOPOB, 12 THIC. 3ePHOYOOPOUHBIX U
2 TBIC. KOPMOYOOPOUHBIX KOMOAITHOB. AHAJIOTHYHOE COCTOSTHUE C 00E€CTIEYEHHOCTHIO TEXHOJIOTUSIMH,
MOCKOJIbKY HanboJjee BOCTpeOOBaHHBIE OTEUECTBEHHbIE TEXHOJIOTUN HE HAXOAT IIHUPOKOro MpUMe-
HEHUS B arpapHOM MPOU3BOJICTBE B CBSI3U C HE3HAYUTENIBHOMN J0J1e HOBEUIITNX MHTEIIEKTYaIbHBIX
pe3yabTaTOB, OCHOBAHHBIX HA PEATbHBIX JOCTIKCHHUSIX HAYKH U TEXHUKH [2].

CrnenoBatenbHO, pa3paboTka MeTo1a 0000IIEHHOM OIIEHKH OCHOBHBIX ()aKTOPOB IIPU MPOECK-
TUPOBAaHUU TEXHUKHU U TEXHOJIOTHI 000CHOBaHA TPeOOBAHNEM BPEMEHH.

AHaJIN3 MOCJeHUX HCcIeT0BaHui U myOaukanuii. O030p COBPEMEHHBIX HCCIIEIOBAHUMN
MI0Ka3ajl, 4YTO HauboJiee akTyalIu3upoBaHa pa3paboTKa TEXHOJOTUN U TEXHUYECKUX CPEJCTB MEXaHU-
3a1lMy, aBTOMATU3alMU U TEXHUYECKOTO CEPBHUCA B CEIbCKOM XO034HUCTBE IO OPraHu3aluy yOOpOUHO-
TPAHCIIOPTHHIX TporieccoB B ceneknun (akanemuk PAH M3wmaiinos A.1O.) [3], ahdexTuBHOMY TTpH-
MEHEHUI0 WH(OPMALMOHHBIX TEXHOJOTUH JJIsi TIOBBIIICHHUS] YPOBHS aBTOMATH3AI[UU TEXHOJIOTHYE-
CKHUX TIPOILIECCOB B CEIBbCKOM xo3siicTBe (akagemuk PAH Anet B.B.) [4], ucons3oBanuto po6oTo-
TEXHUYECKUX CHUCTEM B BHJE OCCHUIOTHBIX MOOWIBHBIX YHEPTeTUYECKUX CPENCTB CIENHUATHLHOTO
HazHaueHus (I-p TexH. Hayk ['omkaeB 3.A.) [5], aHaIM3y TEXHUYECKOTO YPOBHS 3€pHOYOOPOUHBIX
KOMOaitHOB MO (pyHKIIMOHAIBHBIM U KOHCTPYKTUBHBIM TapaMeTpam (JI-p TexH. Hayk JKamnun D.B.)
[6], ynpaBieHHI0O MOOMJIBHBIMM arperaTaMi U CTallMOHApHBIMU IIPOLIECCaMU B PACTEHUEBOACTBE Ha
OCHOBE LIEHTPATN30BaHHOW YHU(DUIIMPOBAHHON aBTOMATU3MPOBAaHHOW MH(OPMAIIMOHHOW cucTeMe
(axagemux PAH U3maiinos A.1O.) [7], BHenpeHuto 000pyaoBaHus U TexHOJI0Tuu 3D-ckaHupOBaHus
nedeKToB AeTaneil MaluH Ipu pa3paboTKe TEXHOJIOTHUECKUX MPOIIECCOB BOCCTAHOBIEHUS (KaH.
TexH. Hayk FOnyc6aeB H.M.) [8], pa3paboTke 1 BHEAPEHUIO NHHOBAIIMOHHBIX TEXHOJIOTUM TPOMBIIII-
JICHHOTO MUTOMHHMKOBOJICTBA Ha OCHOBE CHCTEMbI BBICOKOKIMPEHCHBIX SHEPreTUYECKHX CPE/ICTB
(axamemux PAH 3aBpaxxnoB A.N.) [9], npuMeHEHHIO COBPEMEHHBIX MHTEIUIEKTYaTbHBIX MAITMHHBIX
TEXHOJIOTHH, CPEACTB MOHUTOPUHTA U YIIPABJICHUS TEXHOJOTUIECKIMHU MPOIIECCAMH YTHUIIU3AIHH Op-
raanueckux oTxo10B (mpodeccop PAH Bproxanos A.10O.) [10], pazpaboTke 1 BHEIPCHHUIO ITUDPOBHIX
TEXHOJIOTHH ¥ TEXHUYECKUX CPEJCTB TEXHHUECKOTO 0OCTYKUBAaHUS U PEMOHTa COBPEMEHHOTO pas3-
HOPOJHOTO (10 BO3pacTy, MapKaM, TEXHUYECKOMY COCTOSIHUIO U JIp.) MapKa CeIbCKOXO03UCTBEHHOM
texHuku (akagemuk PAH UepnouBanos B.1.) [11], pazpaboTkam TeXHHUECKHUX CPEACTB KOHTPOJIS
TEXHUYECKOTO COCTOSIHUS arperaroB TPAaHCMHUCCHM M THAPONPUBOAA HA OCHOBE PAa3BUTHUS MEHEXK-
MEHTa Ka4ecTBa B MPOU3BOJICTBEHHOW CHUCTEME C 1LI€JbI0 MUHUMH3AIUU MOTEPh (KaH[. TEXH. HayK
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[Terpumes H.A.) [12], pa3BUTHIO HHHOBAIIMOHHBIX TEXHOJIOTHI TEXHHYECKOTO CEPBUCA B CEIBCKOM
XO03SIIICTBE HAa OCHOBE KOMIUJIEKCHOTO MPUMEHEHUS WH(OPMAIMOHHBIX, HHTEIUICKTYAIbHBIX, aIH-
THUBHBIX M HAHOTEXHOJIOTHH (1-p TexH. Hayk [llwro M.H.) [13], pa3Butuio peHoBauu MamvH 1 000-
PYJ0BaHUS HAa OCHOBE (PMPMEHHOTO METO/]a TEXHHMUECKOTo cepBHca (I-p TexH. Hayk Kymnapes JI.H.)
[14], onTuMu3auu mporecca TEMI0BOM MOATOTOBKU CEIbCKOXO35IMCTBEHHON TEXHUKHU B YCIIOBHUSX
HU3KUX Temnepatyp (I-p TexH. Hayk ['aburos W.I.) [15], ouenke Bo3amoxkHoctu npumenenust CALS
(UITN)-Texnonoruii mpu GopMUPOBaHUH CUCTEMBI yTri3auu TeXHuku B AIIK (1-p TexH. nHayk Ur-
HatoB B.W.) [16], npuMeHEHHIO aIiTUTUBHBIX TEXHOJIOTHI MPU PEHICHUH 3a7a4 TEXHHUUYECKOTO cep-
Brca MamuH (H.c. Jlomatuna FO.A.) [17], o60ocHOBaHUIO MCTIOJIb30BaHUS UG POBBIX TEXHOJIOTHH MTPH
(dbopmupoBaHUU pecypcocOeperaromnieii 3K0I0ro-OpHeHTUPOBAHHON CHCTEMBI YTHIU3AIMH CEITBCKO-
xo03s1icTBeHHOM TexHukH (wieH-koppecnoraeHT PAH Jlopoxos A.C.) [18], pa3pabotke 1mmudpoBoit
cuctembl quarnoctupoanust KIIIT Ha ocHOBE OIIEHKW TMHAMUKH H3MEHEHUS TUarHOCTUYECKUX I1a-
pametpoB (uneH-koppecnonaeHT PAH Jlopoxos A.C.) [19].

[TpuBeneHHBIN MepeYeHb paboT MO CO3JaHUI0 HOBBIX TEXHOJOTHUN U TEXHUYECKUX CPEICTB
JUTSL IOBBIIEHUSI 3(P(EKTUBHOCTH UCIOIB30BAHUS CEILCKOX03IMCTBEHHON TEXHUKH B IIEJIOM MOJIO-
KUTEIBHO XapaKTepU3yeT MEePCIeKTUBBI OOHOBJICHUS U COBEPUICHCTBOBAHUS TEXHUKH U TEXHOIIO-
TUi, OJJHAKO TMOKAa3bIBA€T HAJUYHME HECHCTEMHOIrO MOJX0Aa B 00JacTH pa3BUTHS MHHOBAIIMOHHBIX
pa3paboToK, YTO CBUJETEIHLCTBYET 00 OTCYTCTBUU 00OOIIEHHON OLIEHKH STANOB MPOCKTHPOBAHUSI.

B sT0ii cBs13u pekoMeHayeTcs U1 co3aHusi 000011EHHOM OLIEHKH TPOEKTUPOBAHUS TEXHUKH
u texHonoruii B AIIK ucronp30BaTh CUCTEMHBIN MOJIXO0M, KaK OCHOBY PEIICHHS TJI00ATBHBIX MPO-
0JIeM Ha OCHOBE CpaBHEHUS aJbTEPHATUBHOCTH BapUAHTOB PEUICHHM M0 KaUeCTBEHHON M KOJu4e-
CTBEHHOM OIICHKAaM 3JIEMEHTOB H3y4aeMOil CUCTEMBI C IIETBI0 BEIOOpA My TH, TOJISKAIIETO peain3a-
LM, C YYETOM Pa3JIMYHBIX KPUTEPHUATbHBIX yciIoBuii [20].

[TepBOoHaYaIBHO TIPEIONATACTCS YIET BO3ICHCTBUS PA3IMYHBIX BHEITHUX (DaKTOPOB U (hak-
TOPOB, COMyTCTBYIOMUX ()YHKIIMOHUPOBAHUIO U3IETHI U/Uu TexHoJornii [21]. B wacTHOCTH, BHEII-
HUE BO3JIEHCTBYIOMINE (haKTOPBI KIACCUPHUIIMPYIOTCS KaK MEXaHHUECKHE, KINMaTHIeCKue, OMOI0TH-
YecKHe, paJHalioOHHbIC, DJIEKTPOMAarHUTHBIE, TEPMUUECKUE U CIIeIHaIbHbIE (PUCYHOK 1).

Brenmue dakrops

A 4 k4 A 4

MexagHgeckHe DIeKTpOMAarHHTHEIE Pagmanmuonnsie

h 4 h 4
KinmatHgeckne TepyEdeckHe

A 4 A 4
Buomorageckne ChnenHanasHEBIE

Puc. 1 - I[lpusnaku kiaaccupukanuu BHeIHUX GaKToOpoB

K mexannueckum (pakropam OTHOCAT HaJIM4YUE WIN OTCYTCTBHE KojeOaHM, yaapa, yckope-
HUS, MEXaHUYECKOI'O JIaBJICHUs, CHIIbI U MOTOKA *kuaKocTu. [lon knmumarnueckuMu gaxtopamu mo-
HUMAIOT aTMOC(epHOe JaBJIeHUE, TEMIIEpaTypa CPe/Ibl, BIAXKHOCTh BO3yXa WIN JPYTUX Ta30B, aT-
MocdepHbIe 0CaaKH, TyMaH, IbUIb U IECOK, COJTHEYHOE M3IIyUYeHHE, MOTOK BO3AyXa, Cpeaa ¢ Koppo-
3MOHHO-aKTHBHBIMHU arceHTaMH, JIEAOBO-TPYHTOBas BoAa. K paavaninOHHBIM OTHOCAT HEWTPOHHOE,
MIPOTOHHOE, AJIEKTPOHHOE U AJIEKTPOMArHUTHOE U3TydeHMsl. B BUJe 2IeKTpOMarHuTHBIX BBIAETSIOT
JIEKTPUUYECKUI TOK U 3JIEKTPOMAarHuTHoOE 1ojie. TepMudeckue pakTopbl CBSI3aHbI C BO3ACHCTBUSIMM,
MPUBOASIIMMHE K TETIOBOMY YAapy M Harpemy B mporiecce GyHKIMOHUPOBAHUS. SIBJICHNUs, BEI3BAH-
Hble (QYHKIIMOHUPOBAHUEM U3/IEINs, BOSHUKAIOT B BUJI€ CBETOBOT'O M3JIy4Y€HUs, TEPMHUECKOTO yaapa,

19



Hnnosayuu 6 AIIK: npobnemvl u nepcnekmugwl 20212. Nel(29)

a’pOJIMHAMHUYECKOI0 HarpeBa, HarpeBa TPEHUEM W/MJIH TEIUIOBBIM TOTOKOM, IIpU 00pa30BaHMM I1jIa-
MeHH. bruonornueckue GpakTopbl BAMSHUSA XapaKTEPU3yIOTCA HATUYUEM U BO3/ICHCTBHEM PACTUTEIb-
HBIX M )KUBOTHBIX OPIaHU3MOB, a TaK)Ke IUIECHEBBIX IpuOOB. CriennaibHble (PaKTOPhI BIUSHUS CBSI-
3aHbI C BO3JICUCTBUEM PA3IIMYHBIX CIELUAIBHBIX CPEI: KUCIOTHO-IIEIOYHON U HEUTPAIBHOU, Maces
U CMa30K, TOIUIMBA, y3KO CHELUATU3UPOBAHHBIX - UCTIBITATENbHBIX, AE3MH(DULIUPYIOIINX, pa3INYHbIE
pabouue Tena u ap.

Ha cnemytomiem sTame OIEeHHWBAIOT BIUSHHUE MEPOIPHUATHI oOecrieueHus: paboToCocOOHO-
CTH, 00YCIIOBJICHHBIX CTAAMAMHU KU3HEHHOTo IMKIIa u3aenus. Conep’kaHHe OCHOBHBIX KOHCTPYK-
TUBHO-TEXHOJOIMUYECKUX MEPONPUATHIA BKIIIOYAET: IPUMEHEHNE TIEPEOBBIX METOI0B OpraHU3aluu
MIPOU3BOJICTBA U TPYJla, aBTOMATU3AIM U MEXaHHU3aIHUs TEXHOJOTHUECKUX MPOIIECCOB, BHEAPCHUE
IMOKHX MPOU3BOACTBEHHBIX CUCTEM, POOOTOTEXHUYECKHX KOMILJIEKCOB X aBTOMAaTHU3UPOBaHHBIX CH-
CTEM YNIPpaBJICHHUs, aTTECTAlUs TEXHOJIOTUYECKUX MPOIIECCOB, BHEAPEHUE METOAOB yINPOUYHEHUS U
METO/IOB HEPa3pyILIAIOIIEro KOHTPOJIS, TEXHOJIOIMYECKOIO ITPOroHa U 0OKaTKH, KOHTPOJIb KauyecTBa
Y HaJISKHOCTH U3JIeIUN, CUCTEMAaTHYECKUI KOHTPOJIb TApaMETPOB TEXHOJIOTHUECKUX MPOLIECCOB, TIe-
pHoAMYEeCcKas NPOBEpKa CTAOMIBHOCTH TMOKa3aTeleld HaJeKHOCTH MPOU3BOIUMON IPOAYKLUH U JP.
CopnepxaHre OCHOBHBIX TEXHOJOTMYECKHMX MEPONPUATHH BKIIOYACT: MPOU3BOACTBO 3aroTOBOK,
IIpeJBapuUTesIbHas MeXaHu4eckas o0paboTka, TepMUYecKas, TEpMOMEXaHUUYECKas, XUMHKO-TEPMHU-
Yyeckast M JApyrue BUAbI TEPMUUECKOM 00paboTKu, (puHHIIHAS (OTAETIOUYHAs) MEXaHu4ecKas oOpa-
00TKa, yIPOYHSIOLIUE TEXHOJIOIMH, HAIUTaBKA M HallbUIEHHE MaTepHaa, raJlbBaHN4eCKUE TOKPBITHS,
coopka uznenus. C TOUYKU 3pEHUSI TIPOU3BOJCTBEHHBIX MEPOIPHUATUI M3BECTHBI: aBTOMATHU3AIMS U
ynpaBieHue ¢ noMoIpo 9BM kak 0TAeIbHBIMU TEXHOJIOIMYECKUMHU ONEpalusiIMU, TaK U BCEM IIPO-
LIECCOM TOATOTOBKH MPOU3BOJICTBA U M3TOTOBJICHUS n3Aenuid. ColepkaHue OCHOBHBIX 3KCILTyaTa-
LUOHHBIX MEPONPHATUN BKIIIOYAET: MEPONPUATHS MO COOIIOIEHHUIO IIPABUII U PEKUMOB JKCILTyaTa-
un (ypoBeHb npodeccuoHanu3mMa pabOTHUKOB, COOII0ICHUE TPEOOBAHHM IKCIUTyaTallMOHHON J10-
KyMEHTalUH, IPaBUJI TEXHUYECKOT0 00CITYKUBAHUS U TEXHUUYECKOTO JUArHOCTUPOBAHUS, KOHTPOJIb
Ha/IeKHOCTH 3allaCHBIX YacTel) U MEPOIIPUATHS 110 BOCCTAHOBICHHUIO PA0OTOCIIOCOOHOTO COCTOSIHUS
(KOppPEKTUPOBKA CUCTEM TEXHUUECKOI'O OOCITYKUBAHUS, IEPUOJUUECKII KOHTPOJIb 3a COCTOSHUEM
U3JeNusl U ONpeseseHne CPeACTBaMU TEXHUYECKOro JMarHOCTUPOBAHMUs OCTaTOYHOIO pecypca U
MIPEIOTKA3HOTO COCTOSHUS, BHEPJEPEHNE COBPEMEHHBIX TEXHOJIOIMH PEMOHTA, aHAJIU3 IPUYUH OT-
Ka30B, OpraHu3anus oOpaTHON CBSA3M CO CTATUSAMH IPOEKTUPOBAHUS U U3TOTOBJICHUS).

Jl1st peanu3aiiil OCHOBHOTO dTara B 001aCTH MAaIIMHOCTPOSHHSI U3BECTEH METO/T aHAJIH3A SIB-
JIeHUH MyTeM U3yuYeHHs IPUUNHHO-CIICACTBEHHBIX CBsI3€l B BUJE «PBIObErO CKeJeTay, pa3padoTaH-
HBII Ipodeccopom Mceukasa [21, 22]. B 310if cxeme (pUCYHOK 2) TUITAHUPYEMBIH KOHEYHBIH Pe3yJIb-
TaT - I0Ka3aTelb TEXHUKH (IPOU3BOUTEIBHOCTD, 3HEPTOBOOPYKEHHOCTh, MAKCUMallbHask CKOPOCTb,
pacxo TOIJINBA U JP.) WK TEXHOJIOTUH (HAyKOEMKOCTb MPOAYKLNH, JUIUTEIbHOCTh IPOU3BOJICTBEH-
HOTO LIUKJIa, 0€30TXOAHOCTh U TEXHOJOTHYHOCTh, CTENIEHh MEXaHU3ALIUHU U JIp.) H300pakaeTcs LeH-
TPaJBHOM CTPEJIKOM, a SBICHUS, (PAKTOPHI W/WIIH PUHIIMIIEI, BIHUSIONINE HA PE3yIbTaT, H300paXkaroT
panuanbHBIMU CTPEJIKaMH, HalPaBJICHHBIMU K LIEHTpaidbHOM. /{1 cocTaBieHus Takoil cxembl HEOO-
XOIMMO UMETh MHEHHS DKCIIEPTOB B ONPEACICHHON 00IaCTH B BUJIC aHAJIM3a MOTEHIIMAIBHBIX d(-
(eKTOB M MPUYUH UX BbI3bIBAIOUIMX. [Ipy 3TOM U1 OLlEeHKH HauOOJIbLIETr0 BIAMSHUS MCCIIETyEeMbIX
(akTOpOB, C Y4€TOM JOIYyCTUMON TIOTPEITHOCTH aHaJM3a, CIEeAyeT MPUMEHATh nuarpammy Ilapero.

OcHOBHOH HeIbI0 paboTHI ABISETCS anpoOalyst METOAA U3yUSHHS IPUUMHHO-CIIEICTBEHHBIX
CBsA3€H 11 0TpabOTKM MPOLIECCOB aHAIM3a U CUHTE3a MPU MPOEKTUPOBAHUYU TEXHUKHU U TEXHOJIOTUH.

JUist TOCTHKEHUSI JAHHOW 1IeNT HEOOXOJMMO PEIINUTh CIeAYIOIINE 3aJa4u:

1) W3yYHTH METOIMYECKHE OCHOBBI aHAITN3a IPUUMHHO-CIICICTBECHHBIX CBS3EH;

2) TNPUMEHHUTH ONMCAHHBINA METOJI HA ITpUMepe OTPAaOOTKHU PA3IMUYHBIX TEXHOJIOTHH;

3) mnpoBecTu 00OOIICHHYIO OIICHKY TOJTYYECHHBIX Pe3yJIbTaTOB.
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Texnonoruveckne
Caipse PERaLale) MNoaava Cpena Temneparypa
Mexannveckne
X3paKTOPUC- BnanaiocT
Npusmecn THKH Cxopocts e o 3
S Yennue 3NLINEHHOCTS
Kui COC-
Tae MnaHoBbIN
:}::::mnuc - nokKasartenb
41.0‘ & TeEXHUKHU UNK
Ocncr- TEXHONOIMMH
TexHuonoruveckan
Oprasm- AMCUMNAMKA
Cpox Jsunn Meroast
O6opynosanue cavinBia TpyAR MNpuGopst

Vicnonuurenn fieo anwdu-
Cpeacrea rex- Kauma
HONOIUNECKOro

OCHBLWEHHA

Konrpons

Puc. 2 - BapuaHT cxeMbl «pbI0Ouii ckeser» (quarpamma npodeccopa Mcukapa)

OcHoBHOII MaTepHaJl HcCaeI0BaHMI. PaccMOTpuUM IHpUMeEpbl peanu3aliid ONUCAHHOIO
BBIILIE METOJA C YYETOM aHAIU3UPYEMBbIX (PaKTOPOB BIUSHUA Ha PaOOTOCIIOCOOHOCTh TEXHUUYECKUX
U3JIEIUHN U TEXHOJIOTMYECKUX MPOIIECCOB.

Pe3ynpTaTr oCTpOCHMS CXEMBI IPUYUHHO-CIIEACTBEHHBIX CBSA3€H IIPH aHAIW3€ OTKA30B IIap-
HUPOB KapJaHHbIX [I€PEIAY CEIbCKOX035IICTBEHHON TEXHUKHU IIPEICTABIEH Ha pUcyHKe 3 [23, 24].

«KpbImka — «IToJIMHNTHAK «Ilan — noa-
NOJIIHITHHE — BHJIKA» IIHITHAK

YeTanocTHOR
BBIKpALNIHEaHHE

HzHoc OoT1-
BEPCTHA

Hapymenne
KpeILIeHH:

3aIHpHI TOPIIEE

TpemHHE B Hedopmarresa TloxHOe GpHHe-
JOHBIIIKS BHIOK LTHpOBAHHE
>
JanajgaHHe CHI HajexHOCTH
K1alaHa ) mm-:e}me IMoTepsa yOpyrHx mapHHEpoE KII
JKECTKOCTH cBOHCTE
3arpsA3HeHHe O6pasoBanue H3HOC paboqHx
MACTeHKH npoGok KEpOMOK
MaciaeHKa, CHcTeMa v
KIANAH KAHAIO0B ILI0THEHHA

Puc. 3 - Cxema NpUYHHHO-CJIeICTBEHHBIX CBsI3eli MPU OLleHKe 0TKA30B IAPHUPOB KapAaHHBIX Mepeaay

AHanmu3 NpUYMH OTKa30B TEXHUYECKUX CUCTEM IIAPHUPOB KapJaHHBIX IMeperad BbISBHI
Haubosee ciaaldble IEMEHTHl pacCMaTPUBAEMON KOHCTPYKIIUH: COCTUHEHUS «IIUI KPECTOBHHBI —
UTOJIbYATHIM MOALIMITHUKY», COEIMHEHHE «KOPITYC MOAIUIHUKA — OTBEPCTHE NPOYIIMHBI BUIKN» U
COEIMHEHUE «JIOHBIIIKO MOJIIUITHUKA — KPBIIIKA BUIKIW» (pUCYHOK 3). CllefyeT OTMETUTD, UTO 1aH-
HbIE€ COCTUHEHNUS ABISIOTCS HECYIMMHU, TaK KaK UMEHHO 4epe3 ITH 3JIEMEHThI OCYIIECTBIISIETCS Te-
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pelrada KpyTSIIET0O MOMEHTA. B OTHONIEHNH 3JI€MEHTOB CHCTEMBI CMa3KH MOKHO OTMETHUTh Ba-
HOCTB pabOTOCIIOCOOHOCTH JAHHBIX 3JIEMEHTOB, KaK 0OBEKTOB, UMEIOIINX CEPBUCHYIO (PYHKIIHUIO MO
OTHOIICHHIO K 3JIEMEHTaM HeCyIlel CUCTeMBbI. B pe3ysbraTe OeHKH OTKa30B, IPOBEJCHHON C MPH-
MeHEeHHeM auarpammsl [lapeto, ycTaHOBIEHO, UTO HAHOOJBIIEMY MOBPEKIAIOIIEMY BO3JCHCTBUIO
pu paboTe MOABEPraroTCs AIEMEHTHI COSANHEHHNS ILUII - MOJIIUITHUKY. Clle0BaTeNbHO, JaHHbIE
pe3yJIbTaThl MO3BOJISAIOT B JaJIbHEHIIEM pa3padaThiBaTh U HCCIIEI0BATH MEPOTIPUATHS IO COBEPILICH-
CTBOBAHHUIO M MOJCPHHU3ALNHN KOHCTPYKTHBHBIX IapaMETPOB M TEXHOJIOTHYECKOTO IpoIecca M3ro-
TOBJICHHS, @ TAK)KE YCIOBUIA U PEXKUMOB HKCIUTyaTallul KapJaHHBIX epeiad CebCKOXO035CTBEHHON
TEXHHKH.

AHanorn4sslie paboThl IPOBEICHBI B UCCIIETOBAaHUAX M0 TEXHUUECKOM JUArHOCTUKE TI0 Mapa-
METpPY TEpPMOHArpy>KeHHOCTH IOJIINITHAKOBBIX Y3JIOB MEXaHH3MOB U arperaTtoB CEIIbCKOXO3Si-
CTBEHHBIX MAllliH, HA TIpUMepe 3€PHOBOM JKAaTKU U JKaTKH JJIs1 YOOPKH MMO/ICOJIHEYHUKA Ha 0ase 3ep-
HOyOOpOYHOro KOoMOaiiHa, C y4eTOM OCOOEHHOCTEH KOHCTPYKIMH, SKCIUTyaTallMOHHBIX PEXHMOB
Harpy>KeHHs U YCIOBHUI OKpY Karolleil cpeasl (pucyHok 4) [25-27].

KoHCTpYKTHBHBIE

IKCOIYaTaHOHHbIE BHemHHe
BryTpeHHHE daxTopsl HCTOYHHKH HATPeBA
HCTOYHHKH HATPeERa
JIHHaMHYHOCTE %
+% o = |0
CEKOpOCTE z 2|5
Haganembre ” z Il
3a30pH SKCILTYaTalHOHHEIH 3830 g o =
ITTepoxoBarocs P © g =
€p / MexaHHIECKAd HATPY3KA BO3IyXa E
< =
TexHONO FH'-IE‘CKHE\ PermraMenT TEXHHIECKOTO P —
daxTopEI X" 06CTY KHEAHHST pa:lIHaLl'E{H
>
T eITOTIPOEOIHOCTE TepMoHATPYKeHHOCTh
@OpPMATIOBEPXHOCTH

TeMmuepaTyponoEoHOCTE
<

KoapdHIHeHT Op 0NOPIHOHATEHOCTH
TInoma e HOBEPXHOCTH \ Ly IpOTIop

KOHETHO-3TIeMeHTHOH MOIeTH (k)

TenmnooTnada

OxaamIaeHne
MIOBEPXHOCTH e

Puc. 4 - CxeMa NpUYMHHO-CJIC/ICTBEHHBIX CBSI3eH NPH OLlEHKe TEPMOHATPY/KEHHOCTH NMOAINITHIKOBLIX y3/10B

AHanu3 aAuarpaMMbl IPUYUHHO-CIIEACTBEHHBIX CBSA3EH MOKA3bIBACT, KAKUE KOHCTPYKTHUBHBIE,
TEXHOJIOIMYECKHE U AKCIUTyaTallMOHHbIE (DaKTOPHI OKa3bIBAIOT BO3/EICTBYE HA N3MEHEHNE TEMIIEpa-
TYpBbI B IOALIMITHUKOBBIX y3J1aX, TaK Kak nocieaHee (GopMupyeT oOI1yI0 TEpMOHArpyKEHHOCTb 3Jie-
MEHTOB MpPHUBOJA XKaTKU. B uyacTHOCTH, 0c000 cieayeT BBIACIUTH BIHUSHHUE SKCIUTyaTallMOHHOM
Harpy>eHHOCTH, B YaCTHOCTH IepelaBaeMblii KPyTSIIUI MOMEHT M 4acTOTy BpallleHHs, a TaKkxke
YCIIOBHSL OKPYXKAlOIEH Cpefbl, B YaCTHOCTH, TEMIEPATYPy OKpPY KAIOLIET0 BO31yXa U COJIHEUHYIO
TEIJIOBYIO pagualnio. DKCIUTyaTallMOHHbIE HAOMI0ACHUS pab0TOCIIOCOOHOCTH MOIIMITHUKOBBIX Yy3-
JIOB MIPHUBO/IA YKATKH MPHU pabOTe 3€pHOYOOPOUHBIX KOMOAHHOB B MEPHOA YOOPKH YpOrKast MOKa3aIn
CYLIECTBEHHOE BIIUSHHE Ha TEPMOHATPYKEHHOCTh 00BEKTa COJIHEUHOM TemIoBoM paguauuu. B xo-
HEYHOM MTOI€ 3THU CBEACHMS MO3BOJIAIOT KOPPEKTUPOBATH TEXHOJOTMYECKUE IMPOLIECCHl TEXHUYE-
CKOTr'0 00CITy’>KMBaHUS M JUArHOCTUPOBAHUS MAIlIUH.

B otpacnu nepepaboTKu CebCKOX03SHCTBEHHON NPOAYKIIMK METO/] MTO3BOJISIET TPOrHO3UPO-
BaTh KaueCTBO MOJIy4YaeMOM MPOAYKLUUHU MPHU HCIOJIB30BAaHUU PA3JIMYHBIX TEXHOJIOTMH 00pabOTKH.
Hampumep, npu npou3BoiCTBE OCEBHOTO MaTepuaia KyKypy3bl IPOCIEKUBAETCSI CYMMapHOE UTO-
rOBO€ KOJIMYECTBO MAKpO- U MUKPONOBPEKICHUN 3€pHA C yUETOM CTauM YOOpKU M nepepadoTKu
1oyaTkoB (pucyHok 5) [28-30].
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Puc. 5 — Cxema npuYHHHO-CJIeICTBEHHBIX CBA3ell MPU OlleHKe MOBPEKIAeMOCTH 3€PHA CEMEHHOI KYKYPY3bl
B Nponecce YOOPKH, CyIIKH H 00MOJI10TA

AHanmu3 JaHHOW IUarpamMMbl (PUCYHOK 5) TOKa3bIBaeT, 4TO HanboJiee OMAaCHBIMHU, C TOYKH
3peHusl MaKpo- U MUKPOIIOBPEXKIECHUI 3epHa KyKypy3bl, ABISAIOTCS Tpouecchl cymku (1o 10% mo-
BpEXIAaEMOTO 3epHa) U oOMosioTa (0 25% moBpexaaeMoro 3epHa). B pesynbpraTe Takod OIEHKH
CyMMapHO€ 3HaYEHUE MOBPEKAAEMOCTH N0XOIUT 10 50%, 4TO HETaTUBHO OTPAXKAETCS HA KAaueCTBE
cemsiH. Takum 00pa3om, Ha OCHOBaHHUH 1aHHOM 0000IIIEHHON OIIEHKH CTAHOBUTCS BO3MOXKHBIM OoJiee
IOJIHAsl OLIEHKA IPOU3BOACTBEHHOM CUTYallMy U ONTUMU3ALMs MAIMHHOIO COCTABA IPUMEHIEMBIX
MMOTOYHO-TEXHOJIOTUYECKUX JTUHUN. [IpuBeieHHbIE TPpUMeEphI IPEICTaBISIIOT co00i Jaieko He MoJ-
HBIM MepedyeHb BO3MOXKHOCTEH OOOOIIEHHON OLEHKM TEXHMKH M TEXHOJOTMil Ha OCHOBE METO/a
aHaJIM3a sIBJICHUH Ty TEM U3YUCHHUS IPUUNHHO-CIICICTBEHHBIX CBSI3€H, pa3paboTaHHbIN MpodeccopoM
HcukaBa, 01HAKO MOATBEPKIAIOT €€ JEHCTBEHHBIM MEXaHU3M U MPAKTUYECKYIO LIEHHOCTb.

BbiBoabI M nepcneKTUBHI HccaeqoBannii. Ha ocHoBanuu 0000111eHUS TPUBEICHHBIX BHIIIE
JaHHBIX HEOOXOIUMO ClieaTh CAeAYIOUINE BHIBOIDI.

1.  Haubonee akTyann3upoBaHHBIMU Ha COBPEMEHHOM STaIle SBISIOTCS TEXHOJIOTUU U TeX-
HUYECKHUE CPEICTBA MEXAHU3AIMU U aBTOMATHU3ALUH TEXHOJIOTHUYECKUX MPOLIECCOB B CEIBCKOM XO-
3sICTBE TIO0 OpraHU3aluy yOOPOUHO-TPAHCIIOPTHBIX MPoLeccoB. [Ipyu 04eBUIHBIX MEPCHIEKTUBAX MX
Pa3BHUTHUS, OTMEUASTCS] HAIMYUE HECHCTEMHOTO TIOJIX0/[a B 001aCTH Pa3BUTHSI MHHOBAIIMOHHBIX pa3-
paboTOK, YTO CBUETEIHLCTBYET 00 OTCYTCTBUU 00OOIIEHHON OLIEHKH 3TAaNoB MPOSKTHPOBAHUS.

2. Ilpumenenue 000OIICHHONW OIEHKH MPOSKTHPOBAHUS TEXHUKH M TexHonorui B AIIK
Ha OCHOBE CHCTEMHOIO MMOJX0/1a MO3BOJIUT PEIIATh BOMPOCHI CPABHEHUS aJIbTEPHATUBHOCTH BapHaH-
TOB PEIICHUH 10 KAYSCTBCHHOHN 1 KOJTMYECTBEHHOM MX OIEHKaM H3y4aeMBbIX CUCTEM C IEJIbIO BEIOOpA
WHHOBALMOHHOTO MYTH PA3BUTHS, C YUETOM PA3JIUYHBIX KPUTEPUAIIbHBIX YCIOBUM.

3. AHanu3 NpuMEeHUMOCTH 000OIIEHHON OIIEHKU Ha MpUMepax U3 00JacTeil TEXHUIECKOTO
CepBHUCA, IPHU OLIEHKE OTKAa30B CUJIOBBIX Y3JI0B TPAHCMHMCCHUM M MOJIIMITHUKOBBIX Y3JIOB ITPUBOOB
CEJIbCKOXO3SICTBEHHBIX MAaIINH, U COBEPIICHCTBOBAHUIO TEXHUYECKUX CPEJICTB AJIsi 0OMOJIOTa MO-
YaTKOB CEMEHHOM KYKYpPY3BbI C IENbI0 peanu3anuu JudQepeHIInpOBAHHOTO BO3ICHCTBHS, TTOKA3bI-
BaeT YHUBEPCAIBHOCTD, PE3YJIbTATUBHOCTD U 3P(EKTUBHOCTb, a TJIABHOE MEPCIIEKTUBHOCTD TIpe/ija-
raeMou OLICHKH.
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VK 631.363:636.086.5
C.B. Benoun, B.A., IO.B. Caenko, M.A. Cemepnuna

JPOBWJIKA JIUIS1 3EPHA C KOMBUHUPOBAHHOM JIPOBUJIBHOM KAMEPOM

Annotanmsi. [IpoMbIIUICHHBIH CIOCOO BEJICHUS )UBOTHOBOJICTBA M NTHIIEBOJICTBA 3aK/II0YAETCS B UX OE3BbI-
TYJIBHOM COZIEPXKaHUH B ITOMEIICHNH, B KOTOPOM HOJICP)KUBAIOTCS ONTHMAIIbHbBIC yCIOBUS KU3HeoOecneueHus. s
KOPMJICHHS )KUBOTHBIX ¥ ITHIIBI HA KOMIUIEKCaX UCTIONBb3YIOT KoMOuKopMa. [TumeBapurensHas cucremMa >KHBOTHBIX TIPH-
CIOCO0JIeHa K MOEAAaHHUIO PA3JINYHBIX KOPMOB, B TOM YHCIIE 3€JIEHBIX KOPMOB, KOTOPBIE COAEPKAT HEOOXOAUMBIE BUTA-
MHHBI, & TAKXKE MaKpO U MUKpPOIeMeHTbl. OIHUM M3 CIOCOO0B 100aBICHUSI B KOMOMKOPMAa €CTECTBEHHBIX BUTAMHUHOB,
MakKpo U MUKPORJIEMEHTOB SIBIISIETCSI BBEACHHE B HUX MOATOTOBIEHHOT'O IIPOPOLIEHHOTO 3epHa. 711 paBHOMEPHOTO pac-
npeiesicHus MPOPOILECHHOT0 3epHa B KOMOUKOpPME, €ro He0OOXOAMMO U3MEIBYUTh J0 pa3MepoB komOukopma 0,9-1,4 MM,
3areM repememiatb. YToObl MMOJlydeHHass CMECh MOTJIA JUIMTEIBHO XPaHUThCS 0€3 IPOKHCaHHs, MPOPOLIEHHOE 3epHO
JIOJDKHO MMETh BIIaXXHOCTh 14%. B cTathe npezcraBieHo o0Iee yeTpOHCTBO, MPUHIIUI pa0OTHI M TEXHOJOTHUYECKUE Pe-
TYJINPOBKH APOOHIIKH IPOPOIIEHHOTO BBICYILIEHHOTO 3e€pHa ¢ KOMOMHUPOBaHHOU poOMIbHOM Kamepoil. [IpuBenena me-
TOJIMKA ONPENEIECHUS] KPYITHOCTH U3MEIbUYEHHBIX YaCTHILl IPOPOIIEHHOI0O 3epHa C HCIOIb30BaHUEM pacceBa. HaMmu BbI-
MIOJIHEHBI YKCIEPUMEHTANIBHBIE MCCIIEJOBAHUS MO OMPEJENICHUIO YHEPrOEMKOCTH MPOLECCa Ha CTENEHb U3MEIIbYECHUS
MIPOPOIIEHHOTO0 3epHa. IloyueHsl pe3yabTaTsl pacupenesIeHHs YaCTUI] U3METbUSHHOTO TPOPOLIECHHOTO 3€PHA ITIICHHIIBI
TI0 pelIeTaM Mocie H3MeIbUeHHs YKCIIEPIMEHTATFHON IBYX OapabaHHOH nqpoOmikoi. [IpuBe1eHB TEXHOIOTHIECKHE TO-
KazaTeny paboThl APOOMIKH M €€ TeXHHUECKHE XapaKTepUCTHKHU. [IpencTaBiIeHb! MOBEPXHOCTH OTKIIMKA U ABYMEPHBIE
CEUCHUS: MOYJIs IOMOJIA MIPOPOLICHHOTO 3€pHA OT YaCTOThI BPAILICHUs JPOOMIBHOTO OapabaHa M TOJIIMHBI MOJIOTKOB,
MIOBEPXHOCTh OTKJINKA MOJYJIsI IOMOJIa MPOPOIIEHHOTO 3€pHA OT yIla 3aTOYKU HOXKa M YIJIOBOM CKOPOCTH HOKEBOTO
6apabaHa, HOBEPXHOCTh OTKIIMKA S3HEPTOEMKOCTH M3MEJIbUYEHHS IIPOPOILEHHOTO 3€pHA OT YIJIa 3aTOYKH HOXKa U YTIIOBOM
CKOPOCTH HOXeBOro OapabaHa.

KuroueBble cjioBa: yrois 3aTOYKH, SHEPrOEMKOCTh, CTETIEHb H3MEIbUYEHUS, HOK, U3MEIIbUAIOINN anmapar.

GRAIN CRUSHER WITH COMBINED CRUSHING CHAMBER
Abstract. The industrial method of livestock and poultry farming is to keep them without range in a room in
which an optimal microclimate is maintained. For feeding animals and poultry, the complexes use compound feed. The
digestive system of animals is adapted to eat various feeds, including green feeds, which contain essential vitamins, as
well as macro and microelements. One of the ways to add natural vitamins, macro and microelements to compound feed
is to introduce prepared germinated grain into them. In order to evenly distribute the germinated grain in the compound
feed, it must be crushed to the size of the compound feed 0.9-1.4 mm, then mixed. In order for the resulting mixture to be
stored for a long time without souring, the germinated grain must have a moisture content of 14%. The article describes
the general structure, principle of operation and technological adjustments of the proposed crusher of germinated dried
grain. The method for determining the size of the crushed particles of germinated grain using a sieve is presented. We
have carried out experimental studies to determine the energy intensity of the process for the degree of grinding of ger-
minated grain. The results of the distribution of particles of crushed germinated wheat grain on sieves after grinding with
an experimental two drum crusher were obtained. The technological indicators of the crusher operation and its technical
characteristics are given. The response surfaces and two-dimensional sections are presented: the germinated grain grind-
ing module from the rotational speed of the crushing drum and hammer thickness, the response surface of the germinated
grain grinding module from the knife sharpening angle and the knife drum angular velocity, the response surface of the
germinated grain grinding energy consumption from the knife sharpening angle and the knife angular velocity drum.
Key words: sharpening angle, energy consumption, degree of grinding, knife, grinding device.

BBenenne. Ha coBpeMeHHBIX CBMHOBOAYECKHX KOMILUIEKCaX B OOJIBIIMHCTBE CIy4yaeB HC-
MOJIB3YIOT KOHIIEHTPATHBIM THUTT KOPMIICHUS M BBIJAIOT CYXOH KOMOMKOPM. B TakuX yCIOBUSAX Y KH-
BOTHBIX BO3HHUKAET HEJJOCTATOK €CTECTBEHHBIX BUTAMHHOB, O€JIKOB, MAaKpO U MUKPOAJIEMEHTOB, KO-
TOPBIM KOMIIEHCUPYIOT BBEJICHHEM B KOPM MCKYCCTBEHHBIMU BellecTBamH |1, 2].

OTCcyTCTBHE €CTECTBEHHBIX BATAMUHOB, MAKPO 1 MUKPOAJIEMEHTOB CITIOCOOCTBYET CHIKEHHIO
TEMIIOB POCTA, YXYAIICHUIO UMMYHUTETAa MOJIOJIHSIKA, CHIDKEHUIO PEMPOIYKTUBHBIX (DYHKIUN CBH-
HOMATOK M XPSKOB U KaK CJICICTBHE CHUKEHHUIO TEMIIOB MMPOU3BOJICTBA CBUHUHBI B IIEJIOM. 300TEX-
HUKHM OTMEUAIOT, YTO YKa3aHHBIA HEIOCTATOK B BUTAMHUHOB, MaKpO- U MUKPOIJIEMEHTOB B KOMOU-
KOpMax MOKHO KOMITIEHCUPOBATh, €CJIM BBOJUTH B PAIIMOH KUBOTHBIX ITPOPOIIEHHOE 3€PHO.

JluHus TPUrOTOBIEHHS U pa3aud KopMa IMOCTPOSHA TaKUM 00pa3oM, 4YTO KOMOMKOPM MpH-
TOTaBJIMBAIOT HA 3aBOJIC, 3aTEM TPAHCIIOPTUPYIOT aBTOMOOMIISIMHU Ha )KUBOTHOBOTYCCKHM, HITU TITH-
1IEBOIYECKUN KOMIUIEKC U BBITPYKalOT B OYHKEp HAKOMHUTENb. 3aTeM TPOCOBO-I1ai00BbIN, UITU CIIH-
PaNBHBIN TPAHCTIOPTEP MEepeMenmaeT KOMOUKOpM K Kopmytikam [2, 3]. [IpemmoxkeHHyo ApoOuiKy
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MOHO YCTaHOBHTHh Ha KOMOMKOPMOBOM 3aBOJI€ U JI00ABJIATH MPOPOIICHHOE 3€PHO Cpa3y B KOMOU-
KopM. Win ycTaHOBHUTH Ha )KUBOTHOBOIYECKOM KOMIUIEKCE U JOOABISATH MPOPOIIEHHOE 3€PHO B KOM-
OMKOpPM Tiepe.l BbIAaueil B KopMymiku |3, 4].

Cyxoe mpopoIIeHHOE 3¢PHO COCTOUT U3 3€PHOBKH M POCTKA, KOTOPBIE OTIMYAIOTCS I10 IJIOT-
HOCTH, (PU3HKO-MEXaHHYECKUM CBOMCTBaM. MI3BECTHO, YTO /IJIs1 H3MEITBUYCHUS 3€PHOBKH MPUMCHSIOT
pabounie opraHbl — MOJIOTKH, a JIJIsl U3MEIBYCHUS POCTKOB HCIIONIB3YIOT HOXH. [Ipeanoxkennas apo-
OuJIKa 1Sl IPOPOIIEHHOTO BBICYIIEHHOTO 3€pHA OTIMYACTCS TEM, 4TO 000pyTOBaHa ABYMS U3MEITb-
yarormumu 6apabaHaMu, Ha OJTHOM U3 KOTOPBIX YCTaHOBIIEHBI MOJIOTKH, a Ha IpyroM — HOXu. [Ipu-
4yeM BpamieHrne 0apa0aHOB OPraHW30BaHO BO B3aMMHO-TIPOTHBOIIOJIOKHOM HAIPABICHUH TIPU I10-
MOIIIX JBYX JIEKTPOJIBUTATENEH Yepe3 KInHopeMeHHbIe niepenadn. C 1eabl0 YMEHbBIIEHUS PacCTOsI-
HUS Ha TIepeMEIeHHe MacChl OT OJIHOTO M3MENbYAOIIETO armapara K IpyroMmy u3Mesbyaroniue oa-
pabanbl ycTaHOBIIEHBI cOOCHO. [ToaTOMY Tporiecc n3MenbueHHs MPOPOIICHHOTO 3€pPHA TPOUCXOTUT
B OJTHOW KOMOMHHPOBAHHOW M3MeENIbUaOIIeH Kamepe [5, 6, 7.

OcHoBHasi yacTh. J[poOMIKH, KOTOPBIC HCIIOIB3YIOT B CEJIHCKOM XO3SIMCTBE JJISl U3MeEIbUe-
HUS 3€pHa B Ka4eCTBE paboO4YMX OpraHoB 00OpyaoBaHBI MoJoTKaMu. Ho Takue ApoOWIKu HE cIio-
COOHBI U3MENBYUTh HEOAHOPOIHBIC MAaTEpHUalbl TaKUe KaK MPOPOINEeHHOE 3epHO. Hekoropkie npo-
OWJIKU MOTYT OBITH 000PYIOBaHBI IBYMS M3MeJbUatomuMu kamepamu [8, 9, 10].

EcTh KOHCTPYKIIMU MOJIOTKOBBIX APOOHUIIOK UMEIOT JBE MPOOHILHBIE KaMEPhl, PACTIONOKECH-
HBbIC HAa HEKOTOPOM PACCTOSIHUU JPYT OT Apyra. [1o3ToMy mpopoieHHOe 3epHO HEOOXOMMO TpaHC-
MOPTUPOBATH OT OJHOM JAPOOMIHLHON KaMephl 0 APYroi, Ha 3TO TPEOYIOTCS JTOMOJHUTEIBLHEIC 3a-
TpaThl SHeprun. s mpuBoaa pabodnx OpraHOB 3aJEHCTBYIO BA NMPUBOJA, YTO YCIOXKHSIET KOH-
CTPYKIIHIO, 1eaeT e€ 6ojiee MeTalTIOEMKOH U MOBBIIIAET CTOUMOCTh. Pazpaborannas apoOuka mpo-
POIIIEHHOTO BBICYIIICHHOTO 3€pHA COCTOUT U3 paMbl, HA KOTOPOM pa3MenieHsl [6, 7]: KoOMOMHHpPOBaH-
Hasi IpoOMIIbHASI KaMepa C 3arpy304HbIM OyHKEpPOM M BBITPY3HBIM OTBepcTHeM. Ha pame ycraHOB-
JICHBI AJIEKTPOJIBUTATENIN C PEMEHHBIMH TIepeadaMi, KOTOPbIe 3aKPBIThI 3aIIUTHHIMU KOXKYXaMU H
mkad ympasinenus. [Ipennaraemas IpoOuika MpOPOIIEHHOTO BBICYIIEHHOTO 3€pHa 00ECIeunBaeT
MOBBIIICHUEC PABHOMEPHOCTH M3MEIILUYCHHSI 3¢pHA U POCTKOB IMPOPOIINEHHOTO 3epHA 33 CUET MpUMe-
HEHUS APOOUITBLHBIX MOJIOTKOB, PACIIOJIOKEHHBIX HA BHEIIHEM OapabaHe U HOXKEeH, pacloyi0KEeHHbIX
Ha BHyTpeHHeM Oapabane. CHIDKEHHE YHEPTOEMKOCTH MPOLIECca U3METbUSHHS 3a CYET pa3MEIICHHUS
IpoOuIbHBIX 0apabaHOB HA OJHOM ocH BpaieHus. Ha pucynke 1 mpencraBieHa sKCriepUMeHTaIbHAS
IpoOwnibHas ycTaHOBKA. Ha prcyHKe 2 mpeicTaBiIeHO U3MEPEHNE CHITBI TOKA.

9 1 2 3
8
4
5
7 6 - o
o PR+ AT R £
1 — OyHKep 3arpy304HbId; 2 — mKad yrnpasieHus; 3 — AIEKTPo- Pric. 2 — Fi3Mepenne CHibi TOKa

JIBUTaTENb /ISl NPUBOJa BHENIHEro Oapabana; 4 — KOXyX 3a-
LIUTHBI; 5 — KOPITyC MOJIINITHIKOB; 6 — KaMepa ApoOmibHas
KOMOMHHPOBaHHAS; 7 — paMa; § — 3JIEKTPOJBHUIATEIb JUIS TIPH-

BOJIa BHYTpeHHEro Oapabana; 9 — mepenaya peMeHHas

Puc. 1 - DxcniepumeHTAIbHASL APOONIBHAS YCTAHOBKA
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YCTpoiCTBO M MMPUHITUIT pabOTHI IPOOUIIKH TTPOPOIIEHHOTO BHICYIICHHOTO 3¢pHa OyIyT IO0-
HATHBI U3 CIICAYIOUICTO OMTMCAaHUA U IMPpUjIaracMoro puCyHka 3.

1

3 12

1 — ByHkep 3arpy304HbIii; 2 — 3aCJIOHKA TO3UPYIOIIas; 3 — Kamepa IpoOwibHas KOMOMHUPOBaHHAs; 4 — JeKa; 5 — MOJIO-
TOK; 6 -BHEIIIHUH IPOOMIBHBIN OapabaH; 7 — HOXK; 8 — HOXKeBoU OapabaH; 9 — BHyTpeHHM noqmunHuK; 10 — mxus; 11
— BHEUIHUM noAMMnHUK; 12 — pemiero; 13 — Ban BHyTpeHHUH; 14 — Ban BHEMIHUM; 15 — MOAIIMIHUK BHELTHUI; 16 —
IIIKKB

Puc. 3 — KomOnHupoBaHHasi IpoOMIIbHAA KaMepa

JlpoOmiibHasi yCTaHOBKA MPOPOILICHHOTO BBICYIICHHOTO 3epHa paboTaeT ClIeAyIomMM o0pa-
30M. B 3arpy3ounsriii Oynkep 1 (pucyHoOK 3) 3arpy’karoT IMPOPOIICHHOE BBICYIIEHHOE 3€PHO C POCT-
KaMM 1 Kopewmkamu. [Tpu nmoMomy 1o3upyroleii 3acjI0HKH 2 yepe3 OTBEPCTUE B HUXKHEHN YacTu 3a-
rpy304HOro OyHKepa 1 mpopolieHHOE BBICYLIEHHOE 3€pHO C POCTKaMU M KOpPEIIKaMu MOJAI0T Yepes
3arpy304YHYI0 TOPJOBHHY B KOMOMHHPOBaHHYIO JApoOmiIbHYI0 Kamepy 3. HoxeBoit 6apaban 8 mpu-
BOJISIT BO BpAIllEHUE MIOCPEACTBOM AJIEKTpoABUTaTeNs depe3 mkuB 10. BHenrauii 6apadan 6 mpuBoasT
B pa0OoTy OT 3JIEKTPOABHUTraTENs, KIMHOPEMEHHYIO Iepenavy, uepe3 BHemHui Bai 14, mxus 16. [lo-
CJIe B3aUMOJICUCTBUSI TPOPOIIEHHOIO 3€pHA C MOJIOTKAMH S, HOKaMH 7, 1€KOW 4 MPOUCXOAUT U3-
MeJlbYeHHue IpopoleHHoro 3epHa [11, 12]. 3aTeM uzMmenbueHHas Macca 4yepe3 oTBepcTus pemiera 12
BBIXOJMT U3 KOMOMHUPOBAHHOM JPOOMIIbHOM KaMephl Ha CIeIyIOIe TEXHOJIOTHUYECKHE Olepalliu.

DneKkTpuuecKas cxema yIrpaBleHHEeM JpOOUIIKH MPOPOLICHHOTO 3e€pHa NpeCTaBiIeHa Ha pu-
cyHke 4. PaboTaet ayekTprdeckast cxema CJIeIyIonuM 00pa3oM.

CaeroBoil nnaukarop 1 3aropaercs ¥ NOATBEPKIACT HAIWYHME TOKA B KaXKIOU U3 Tpex a3
anekTpuyeckoit nenu. [1py 3aMbIkaHUK KOHTAKTOB BBIKJIIOUATEINS 2 IPOMCXOAUT 3aMbIKaHUE LEMH U
TOK MOCTYyNaeT Ha KOHTAaKTOpHl. BhIkiItouaTenb 3 3aMbIKAET LIENb YNPABICHUS M TOK MOCTYIAET K
KHOTNIKaM BKJIIOYEHUA 7 U 8 anekrpoasurareneit 13 u 6. s yMEHbIIEHUS ITyCKOBBIX TOKOB B CETH
aNeKTpoABUraTeny 13 u 6 BKIIOYAIOT NOCIEA0BATENBHO C HHTEPBAJIOM 2, 3 MUH. [Ipu BrItoUeHUH
KHONKH 7 TOK MOJAIOT HA KaTYLIKY 9 ¥ MPOMCXOINUT 3aMbIKaHUE KOHTAKTOB KOHTAKTOpa 15 B pe3yib-
TaTe 3aIlyCKAaIOT IEKTPOJABUraTeNb 13, KOTOPBIN MPUBOIUT BO BpalleHUs: 6apabaH ¢ yCTaHOBIICH-
HBIMHM MOJIOTKaMH IO HAMPABJICHUIO BPAILIEHUS YaCOBOW CTPEIKU. 3aTeM uepe3 2, 3 MUHYTHI BKIIIO-
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YalOT KHOMKY 8 M OAAI0T TOK Ha KaTymIKy 10 3aMbIKalOT KOHTAKThl KOHTAKTOpa 4 MPOUCXOIUT BKIIIO-
YEeHHUE JICKTPOIBUTATEINS 6, KOTOPBIN MPUBOIUT BO BpalleHHs 6apabaH ¢ yCTaHOBJICHHBIMU HOXKAMHU
MPOTUB HAIPABJICHUS BpallEHUsI YaCOBOM CTpesiku. Uepes 2, 3 MUHYTBHI MIOCJIE€ BKIIOUYEHHUS BTOPOTO
3JIEKTPOJIBUTATENsl YEPE3 OTKPBITYIO JO3UPYIOLIYIO 3aCIOHKY MPOU3BOJAT MOAA4y MPOPOIICHHOTO
3epHa B KOMOMHUPOBAHHYIO IPOOUIIEHYIO KaMepy.

A B C NGemeoll
16 1 NUHSZ;?;%,; 2 3 4

/:
/

/4
/
13
8
/
12—

1 MQ

1 - cBeTOBOM MHAMKATOD; 2, 3 - MaKeTHBIN BHIKIIIOUATeNb; 4, 15 — KoHTaKTOD; 5, 14 — TemuoBoe pere;
6, 13 — snexTpoaBurarens; 7, 8 — KOHTaKThL, 9, 10 — kaTymka; 11, 12 — KOHTaKTHI
Puc. 4 - Cxema ynpapieHus JpOOHIKOMH NPOPOIEHHOI0 3¢pHA

MOUIHOCTD 3JE€KTPOIHEPTHH, KOTOPYIO 3JIEKTPOABUIATEIH MOTPEOISUIN U3 CETH PACCUUTHI-
BaJIM 110 BBIPAKEHUIO:

P.=U-1-v3, (1)
rae U — nanpsokenue onuoit ¢assl, B; I — cua Toka, A.

MOIHOCT, KOTOPYIO 3JIEKTPOABUTATEIb PA3BUBAJl Ha BaJLy OIPEAEISIIN I10 BBIPAXKCHUIO:

Ng = F.- cosg " 1, (2)
r7ie C0S® — KOAIPPUIUEHT MOIIHOCTH JJICKTPOIABUTATENS; 1) — KOIPPUIIUCHT MOJIE3HOTO JICHCTBHS
ANEKTPOABUTATEISL.

[Ipn pacyere H>HEProeMKOCTH MpPOLECCa U3MEIbYCHUS YYUTBHIBAIA CTENEHb HW3MEIbYCHMS
MPOYKTa. DHEPrOEMKOCTh U3MENbUCHUS ONPEACIISIIH M0 BBIPAKESHUIO:
CRELT Y 3)
QA
raec NI/I3M - MOIIIHOCTb, UCII0JIb3yEMasA Ha U3MCIILYCHUC, KBT, Q - IPOU3BOAUTCIIBHOCTb U3MECJIbYaro-
IIEero ammapata, T/4; A - CTeNIeHb H3MENbUCHUsS MaTepuaa.

Ha PUCYHKEC 5 MMpEACTaBJICHA 3aBUCUMOCTDb SHECPIrOECMKOCTHU IIpoHecca U3MEJIbUCHUS OT CTC-
TICHHU U3MCJIbUYCHU .
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6,00 11,00 16,00 21,00 26,00

CreneHb n3menb4eHus mMaTtepuana

3HeproeMKOCTb npouecca
namenbyeHus KBT u/T

Puc. 5 - 3aBucumocthb JHEProeMKOCTH Npouecca n3MeJb4YCHUs OT CTENIeHU U3MeJIbYCHUS

U3 rpaduka MoxxeM crenaTh BBIBOJ, YTO MPHU MPOITYCKHON CIIOCOOHOCTH IKCIIEPUMEHTAILHOM JPO-
O6unku 520 Kr/4 ¥ CHUKEHUH CTENICHU U3MENbYeHHS IPOPOILEHHOT0 3epHa ¢ 7,84 no 24,17 3arpatsl
3JICKTPOIHEPTUH HA U3METbUYEHUE OJTHOM TOHHBI MaTepuana caussares ¢ 1,83 mo 0,59 kBt u/T. Ta-
KYIO 3aKOHOMEPHOCTb MOXHO OOBSCHUTH TEM, YTO MPU U3METbUYEHUH YaCTULBI IPOUCXOIUT, BO-
MIEPBBIX, YBEIMUEHUE KOJIMYECTBA U3MEIbYEHHBIX YACTHI], @ BO-BTOPHIX YBEIMUEHHUE TUIOIIAIN X
MIOBEPXHOCTH.

Onpenenenne KPyNmHOCTH M3MeJbYE€HHBIX YaCTHIl NMpopouleHHOro 3epHa. Ilocne ocy-
IIECTBIICHUS] U3MENbYCHHSI IPOPOILIEHHOTO 3€PHA C UCIIOJIb30BaHUEM pa3paboTaHHON APOOUIKU OT-
oupanu mpoOy maccoit 50 r u momemanu e¢ Ha BepxHee pemrero paccesa. Ha pacceBe Y 1-EPJI (pu-
CYHOK 6) yCTaHaBIMBaJIHM peliera ¢ KpyriabiMu oTBepcTusimMu nuamerpom 0,0005, 0,001, 0,0015,
0,002, 0,0025 m. Perrera ¢ HaMMEHBIIMMHU OTBEPCTHIMHU OBLITH BBEPXY C HAUOOJIBIITMMHU OTBEPCTHIMU
pacnonaranuchk BHU3Y. HuxHss Tapenka 6e3 oTBepeTusi. PacceB Bkitoyanu Ha 7 MUHYT. B mporecce
paboThI pacceBa Macca ATHIIACH IO pa3MepaM OT OoJbInel (hpakIiy K MEHbIIEH (CBEpXyY BHU3) (pH-
cyHok 7) [12, 13]. 3aTem mpu MOMOIIM BECOB B3BEIIMBAIIN CXOJ] C KQKIOTO pellieTa U OMpPeeIIsiiu B

IIPOLICHTAX.
2 Hafarwg 2

/
6 ;r
: . Z
A R A
lpoyod ' J

1, 2, 3 - pemiero; 4-aHo.
1 - pemreto; 2 - KperuieHue; 3 - TOABIKHOE OCHOBAHUE; 4 -
KOpIyC; 5-HO; 6 — KpBIIIKA. Puc. 7 - Ilpunnun paéoTsl paccea
Puc. 6- Pacces Y1-EPJI
CriennanucThl yKa3bIBAIOT, YTO JIJIsi KOPMIJICHHS CBUHEH pa3Mep 4acTUll KOMOMKOpMa JTOKEH

HaxoauThes B uHTepBaie 0,9-1,4 mm. Ilocne pacnpenenenuss U3MeIbUY€HHOTO MTPOPOILIEHHOTO 3epHA
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[0 peuieTaM pacceBa ¢ y4eTOM HEOOXOAMMBIX Pa3MEpOB, a TAKXKe MEePEeH3MEIbUECHHBIX U HEIOU3-

MEJIbYCHHBIX YaCTHIl THCTOTPaMMa paclpeiesieHNs: UMeeT BU (PUCYHOK §).

100,00 93,41

80,00
60,00

40,00

Dpakuma, %

20,00
3,30

1,80

1,49

0,00

93,61

3,35

1,40

1,64

MPOPOLLEHHBIN AUMEHD MpopoLyeHHan nweHnua

HanmeHoBaHMe KopmoBoit f06aBKK

B HepomsmenbyeHHaa dpakuma B Tpebyeman dpakums,

MepensmenvueHHas dppakuma M MoTtepu

Puc. 8 — Cpeanuii pa3mep 4yacTu U3MeIb4€HHOT0 MPOPOIIEHHOI0 3epHa

[Tpu n3MenbYeHUH NPOPOLIEHHOTO BHICYLIEHHOTO SYMEHS MPOIYCKHYO CIIOCOOHOCTB Y APO-
OWMJIKM 3aperucTpUpOBaIM Ha oTMeTKe 505 Kr/ 4. AHamM3upys KaueCTBEHHBIC IMOKA3aTeN paOdOThI
OTMETHM, YTO Hepou3MenbyeHHas (paxuus coctaBuna 3,3%, nepeusmenvueHHas ¢paxkuus 1,8%,
Tpedyemas ppakmus 93,41%, morepu morydnauch mopsiaka 1,49%.

[Tpu u3MenpYeHNH MPOPOILEHHOMN BBICYIIIEHHON MIIEHUIIBI IPOIYCKHYIO CIIOCOOHOCTh Y APO-
OWMJIKM 3aperHCTPUPOBAIHM HA OTMETKe 522 Kr/ 4. AHAIM3Upys Ka4eCTBEHHBIE IMOKA3aTeN PabOTHI
OTMETHM, YTO HeJou3MeNbueHHas (paxuus cocraBuia 3,35%, nepeusmenbueHHas gpakuus 1,4%,
Tpedyemas ppakius 93,61%, morepu morydnauch mopsiaka 1,64%.

B rabnunax 1, 2 npeacrasieH pa3mep YacTUL TPOPOILIEHHOTO BHICYIIEHHOTO H3MEIbYEHHOTO
SIYMEHS U MILIEHUIBI COOTBETCTBEHHO.

Ta6sumna 1 - PasMep yacTHIl POPOIIEHHOT0 BHICYIIEHHOT0 N3MeJILYEHHOT0 STYMEHs
JuameTp oTBepcTUl peneTa, MKM 500,00 1000,00 1500,00 2000,00
[IponeHTHOE CONEepKAHNE YACTHUI] 3,20 47,20 45,00 1,40

2500,00
1,90

I'ucrorpamma pacrpeaeneHus 4acTUll U3MEIbYEHHOTO IPOPOLIEHHOTO 3€pHa SYMEHSI 10 pe-
eTaMm pacceBa oToOpakeHa Ha pUcCyHKe 9.

50,00
S 4500
I
; 40,00
% 2 35,00
g °. 30,00
o J
o = 2500
o 8 20,00
- T
T 15,00
g 10,00
I% 5,00
0,00 - — [ |

500,00 1000,00  1500,00  2000,00

[OunameTp oTBEPCTUI pelueTa, MKM

2500,00

Puc. 9 - PacnpeneieHue 4acTHI H3MeJIbYeHHOr0 MPOPOIIEHHOI0 3epHA STYMEHs 10 peleTam

Tadauna 2. PazMep yacTu NpopolieHHO# BbICYIIEHHO# M3MeJIbYeHHOM MIIIeHUIIbI

JuamMeTp oTBepCTUl pemeTa, MKM

500,00

1000,00

1500,00

2000,00

2500,00

HpOHCHTHOe COJACPIKAHUC YaCTHUI]

2,90

44,20

47,40

1,50

1,85
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I'mcTorpaMma pacrpeiesieHusl YaCTUI] N3MENIYEHHOTO MTPOPOIICHHOTO 3€pHA MIISHHUIIBI 110
pemieram oTobpakeHa Ha pucynke 10.
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2 40,00
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g 3 3000
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I 2 2000
aI:Jr 15,00
3 10,00
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0,00 - _— |

500,00 1000,00 1500,00 2000,00 2500,00
OnameTp oTBepCTU pelleTa, MKM

Puc. 10 - Pacnpez[e.ﬂeﬂne YacTUI U3MEJIBYCHHOI'0 MMPOPOUICHHOI0 3¢pHAa MIICHUIIbI 10 peaieTam

B xauectBe kputepus 3((HEKTUBHOCTH U3MENBYCHUS TPUHSIIN OAHWH ITapaMeTp - MOAYJIb T10-
Mmozna [14].

B tabnune 3 mpencraieHsl 3HaYEHUS (AKTOPOB, BIUSIOMNX Ha MOJTYJIb TOMOJIa IPOPOIIIEH-
HOTO 3epHa B ApOoOMIbHOM OapabaHe.

Tabuuna 3 - 3HadyeHust paKTOPOB, BINAOIIHE HA MOAYJIb IOMOJIA IPOPOLICHHOIO 3¢PHA B APO0NILHOM OapabaHe

Ob6o3HaueHme Haumenosanne daxtopa yp(i];HI/I Bapr/Ip(())BaHI/Iﬂ q)axiolpos
X YacTtoTa BpaleHus ApoOuIsHOro 6apabana, nMuH"! 2000 2500 3000
X5 TonmmHa MOJOTKA, hyM; 0,002 0,003 0,004
X3 Huametp 6apabana, Ds M; 0,6 0,65 0,7

B Tabnuue 4 npencraBiieHs 3HaU€HUS (DAaKTOPOB, BIHMAIONIUNX HA MOYJIb TOMOJIA TIPOPOIICH-

HOTO 3€pHAa B HO’KEBOM OapabaHne.

Tab6auua 4 - 3uayenusi GaxkTopoB, BIUAIOIINE HA MOIYJIb MOMOJIa POPOIIEHHOT0 3ePHA B HO’KEBOM DapadaHe

O06o3HaueHue Haumerosarue dakropa yp('il;HI/I Bapbup%BaHm{ (baKj_olpms
Xy Yron 3aTouKH JIe3BUs HOXKA, YH 10 20 30
X5 PaccrosiHue Mexay HOKaMu, aMM 7 14 21
X3 Vrs0Bas CKOPOCTh HOXKEBOTO Gapabana, nMun’! 2000 2500 3000

OO6paboTka pe3yabTaTOB 3KCIEPUMEHTAIBHBIX MCCIEJOBAHNUN, B COOTBETCTBUU C IJIAHOM
[14], no3BosiniIa MOMYYUTh YPABHEHUS PErPECCUH, YUNUTHIBAIOIIEE BIUSIHUE BO3AEUCTBYIONINX (ak-
TOPOB Ha MOJIYJIb [IOMOJIA IIPOPOLIEHHOT0 3€pHA MOCIIE anmnapara NepBUYHOro u3menbyeHus M 1,%.

VYpaBHEHHE perpeccuy B HaTypajJbHbIX 3HAUEHUAX (AKTOPOB UMEET BU/I:
Mii=-18,08+0,0007 ®5+9,97hm+0,57D5+0,0000002 52-0,00028shm-0,000065msDs+4,76hm>-0,15hmDs- 0,003D¢?,

“4)

KoaddunmenT koppensun 1uist JaHHOTO ypaBHEHHsI perpeccuu coctapisieT R=87,27 %. Ilo-

JydeHHass MaTeMaTH4yecKas MoOJeib OblJa IOJBEpPrHyTa IpoBepke Mo Kpurepuo Puimepa
Fr=8,38>Frapn=2,95 [14]. CpaBHeHue pacueTHOro 1 TabanuHoro kputepus dumiepa nokasano ajek-
BaTHOCTbH MOJyYEHHOW MaTeMaTHYECKON MOIETTH, 3HAYUMOCTb MX KO3()PHUIIMEHTOB U TOCTOBEPHOCTh
MIPOBEICHHBIX HCCIEA0BAHUM.

AHanu3 ypaBHeHUs perpeccut (4) rnokasai, 4To MOAYJIb IOMOJIa IPOPOIIEHHOTO 3€pHA MOCIe
npoOuipHOTO Oapabana, B 00J1acTH HCClIeTyeMbIX (akTopoB, cocTaBiisgeT coctaBmi 2,33-2,93 u no-
CTHTaeTcs MpHU: M6 - YIJIOBOM CKOPOCTH JpobuIsHoro 6apadana, 2550-2600 mun™'; hm - Tommune
Mosnotka, 0,002-0,003 m; muamerpe 6apabana, 0,6-0,62 M.
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O6paboTka pe3yJIbTaTOB IKCIIEPUMEHTAIBHBIX HCCIIeNoBaHul [14], mo3BonmiIa MOJyYHUTh
YPaBHEHHS PErPECCHHU, YUUTHIBAIOIIEE BIUSAHUE BO3ACHCTBYIOMUX (haKTOPOB HA MOAYJIb ToMoJia M
2 TIOCTIE HOXKEBOTo OapabaHa u3MelbYeHHs. Y paBHEHUE PErPECCUU B HaTypajbHBIX 3HAUCHUSIX (hak-
TOPOB UMEET BU/I:
Mn2=2,89-0,021®4-0,029bn-0,03371+0,0003052+0,000040sb1-0,00074®5y1-0,000043bu’+0,0007 7buyn-0,00036 yu?,

O]

KoaddunmenT koppensunuy A1 JAHHOTO YpaBHEHUs perpeccuu coctapisieT R=93,96 %.

[TomydyeHnHnas MareMaTudeckasi MoJieb ObLIa MOABEPTHYTA MPOBEPKE MO KpuTepuro duiiepa
Fr=16,15>Fr1as1=2,95 [14]. CpaBHeHue pacuyetHoro u tabiauuHoro kpurepus duinepa mnokasano
aJICKBATHOCTh MOJTYUYEHHOW MaTeMaTHYECKON MO, 3HAUUMOCTh UX KO3(D(PHUIIMEHTOB U JOCTOBEP-
HOCTb [TPOBEJIEHHBIX MCCIIEIOBAHNM.

AHanu3 ypaBHeHHsI perpeccud (5) mokas3a, 4To MOIYJIb IIOMOJIa IPOPOIIEHHOTO 3epHa TocTe
HOKeBoro OapabaHa, B 001acTu ucciaeayeMbix (hakTopoB, coctarisier 1,25-1,3 u mocturaeTcs npu:
©6 - YIJIOBOM CKOPOCTH JpoOMIBHOro 6apabana, 42 ¢'; bu paccTosHue Mexty Hoxamu, 20-22 MM;
YH - yroJI 3aTOYKH Jie3Bus Hoxka, 14-15°, Ha pucynke 11 u306paxkeHa HOBEPXHOCTh OTKIIMKA MOJLYJIs
MIOMOJIa IPOPOIICHHOT0 3epHa OT YaCTOTHI BpallleHUs IpOOMIbHOTO OapabaHa U TOJIIIUHBI MOJIOTKOB,
U €€ IByMEPHBIE CEUEHUS IPU MOCTOSHHBIX 3HAUEHUSX JAPYTUX [1apaMEeTPOB.
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Puc. 11 — IToBepXHOCTh OTKJIMKA MOAYJISI IOMOJIa MPOPOIIEHHOT0 3¢PHA 0T YaCTOTHI BpallleHUsI IPOOHIBLHOT0
OapabaHa U TOJIIMHBI MOJIOTKOB, U €e IByMepHbIe ceuyeHust

[Ipoananu3upoBaB 3aBUCUMOCTb, CJIEITA€M BBIBOJI, YTO MHHUMAIBHOEC 3HAYEHUE MOJYJIS TO-
Mona OyzeT 2,4 MM ecili YacToTa BpalieHus 6apabaHa ¢ MojoTKaMu coctaBut 2300-2800 mun! u
TOJIIIIMHA MOJIOTKA OyAeT cocTaBisTh 2-2,3 mM. Ha pucyHke 12 n300paxxeHa MOBEPXHOCTh OTKJIMKA
MOJTyJIsl IOMOJIA TIPOPOIIEHHOTO 3€pPHA OT YacTOTHI BpalleHHs APOOMIbHOTO OapabaHa U JuaMeTpa

npobunsHOro OapabaHa, U ee JByMEpPHBIE CEUCHHS.
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Puc. 12 — IToBepXHOCTh OTKJIMKA MOAYJISI IOMOJIa IPOPOIIEHHOI0 3¢PHA 0T YaCTOThI BPALlCHUS IPOOHIBLHOTO
O0apalana u 1MaMeTpa JpoOWILHOro 6apadaHa, M ee IByMEPHbIE CeYCHUS
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[Ipoananu3upoBaB MOBEPXHOCTh OTKJIMKA, YKaKEM, YTO MPHU YaCTOTE BpalleHus O6apadbana c
MoJIoTKaMK B unTepBaie 2600-2820 mun' u ero auamerpe 0,6-0,61 M Momysb moMoa OyET MpH-
HUMAaTh MUHUMaJIbHOE 3HaUYCHHE 2,4-2,6 MM. YBeIUYCHUE TUaMeTpa ApOOMIbHOr0 OapabaHa MOXET
MIPUBECTH K HEONPABAAHHOMY YBEIIMUYEHHUIO 3aTPadyeHHOTO MaTepuaia u, CIeI0BaTeIbHO, TTOBBIIIE-
HUIO CTOUMOCTH JPOOHUIIKH.

Ha pucynke 13 n3o0pakeHa MoBepXHOCTb OTKIIMKA MOJTYJISl [IOMOJIa IPOPOIIEHHOTO 3epHa OT
TOJIIIMHBI MOJIOTKOB U JHamMeTpa ApoOuiibHOro Oapabana, v ee JByMEPHBIC CEUCHUSI.
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Puc. 13 — [ToBepXHOCTH OTKJIMKA MOAYJISI IOMOJIA MPOPOILIEHHOI'0 3¢PHA OT TOJIIMHbBI MOJIOTKOB U JHAMETPA
ApoOduJIbLHOro 6apadaHa, U ee JByMepHBbIe Ce4eHHns

AHanu3upys pUCYHOK, YKaKEM, 4TO €CIIi TruaMeTp OapabaHa ¢ MOJIOTKaMU OYJIET COCTaBIISATh
0,6-0,62 M, a TonumHa MoiI0TKOB coctaBuT 0,018-0,028 M, To Moaynb momosa OyAeT COCTaBIsATh
2,2-2,4 M. Ha pucynke 14 npezacraBieHa MOBEpXHOCTh OTKIMKA MOJYJISE TOMOJa IPOPOLIEHHOTO
3epHa OT PAaCCTOSIHUSI MEXAY HOXKaMU M yTJIOBOW CKOPOCTH HOXKEBOTO OapabaHa, U €€ JByMEpHBIC
CEUYCHMUSI.
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Puc. 14 — IToBepxXHOCTh OTKJINKA MOIYJISI IOMOJIA MPOPOLEHHOT0 3ePHA OT PACCTOSIHUS MKy HOKAMHU U YIJ10-
BOii CKOPOCTH HOKeBOro 6apadaHa, M ee AByMepHbIe ceYeHMSs

W3 pucyHKa MOXeM ciefaTh BBIBOJI, YTO, BBIMOIHAS OJHOBPEMEHHOE M3MENbUYECHUE JBYMS
OapabaHamu HYXHbIH MOlyJb omona 1,3-1,4 MM OyzeT B TOM cilydae, eciu yIrjioBasi CKOPOCTh HO-
’eBoro Gapabana Oyzer paBHa 48-50 ¢! u paccrosnue Mexty Hoxkamu Oyner 7-17 mM. C yMeHbIIe-
HHUEM YIJIOBOM CKOPOCTH [0 3HaueHus 37 ¢! 1 MeHee MOTyJIb MOMOIA CTaHEeT GoJIblIe HEOOXOAUMOrO
3HayeHus 1,4 mMm [12, 13].
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Ha pucynke 15 npencraBieHa moBepXHOCTh OTKJIMKA MOJYJISI TOMOJIa TPOPOILIEHHOTO 3epHA
OT yTJia 3aTOYKU HOXKa U YTJIOBOM CKOPOCTH HOXKEBOTO OapabaHa, M €€ TByMEpPHBIC CEUCHHSI.
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Puc. 15 — [ToBepXHOCTH OTKJIMKA MOJY.JISI IOMOJ1A IPOPOIIEHHOI0 3ePHA OT YIJIA 32TOYKH HOKA U YIJIOBOH CKO-
POCTH HOKeBOro 6apadaHa, U ee JByMepHbIE Ce4eHHus

BrInOMTHUB aHANINM3 MOBEPXHOCTH OTKJIMKA, YKAKEM, UTO MPHU YTIOBOH CKOPOCTH HOXKEBOTO
6apabana 45-50 ¢! u yrme 3arouxu Hoxka 12-16° mMomyns momona GyAeT MMETh HEOOXOAMMOE
HauMeHbIee 3Hauenue 1,3-1,4 M.

Ha pucynke 16 BbInoiHEHA MOBEPXHOCTh OTKJIMKA MOAYJIA MIOMOJIA MMPOPOIIEHHOTO 3€pHa OT
yTJia 3aTOYKU HOXKa M PACCTOSTHUS MEXIy HOKaMU, U €€ IBYMEPHbBIC CEUCHUSI.
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Puc. 16 — IToBepXHOCTH OTKJIMKA MOYJIsl IOMOJIa NPOPOIIEHHOr0 3€PHA OT YIJIa 3aTOYKH HOKA U PACCTOSTHUS
Me:KIY HO2KaMHU, U ee IByMepHbIe ceueHust

N3 ananu3a noBepXHOCTH OTKIMKA OTMETHM, YTO HAUMEHBIIUN MOyJb omona 1,5-1,6 mm
OyIleT pH PacCTOSTHUU MEXTy HokaMu 12-14 MM, a yroJ1 3aTOYKH HOKEH JOJKEH ObITh OoT 13 10
15°.

Ha pucynke 17 n3zo0pakeHa MOBEPXHOCTh OTKIIMKA YHEPTOEMKOCTH U3METBYCHHUS ITPOPOIICH-
HOT'O 3€pHa OT yIJIa 3aTOYKH HOXa U MOJYJIs IOMOJIA, ¥ €€ IByMEpPHBIE CEUCHHUS.
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Puc. 17 — IloBepXHOCTh OTKJINKA JHEPrOEMKOCTH H3MeJIb4YEeHH S IPOPOLIEHHOI0 3¢PHA OT YIJIa 3aTOYKH HOKA H
MOyl IOMOJIA, U e¢ JBYMEpHbIe Ce4eHHs

BrinonnuB ananus pucysnka 17, ykaxkem, 4YTO HaMMEHbIIEE 3HAUCHHE HEproeMkoctu 1,4-
1,45 kBT 4/t HabmogaeTcs npy yrie 3aTodku Hoxka 14-18°u moxyne momona 1,2-1,4 mm.
Ha pucynke 18 nzo0pakeHa moBepXHOCTh OTKIMKA SHEPTOEMKOCTH H3MEIbYEHUS TPOPOIICH-

HOTO 3€pHA OT YTIJIa 3aTOYKH HOXKa M YTIIOBOI CKOPOCTH HOXEBOTO OapabaHa, M ee IByMepHBIE ceue-
HUA.
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Puc. 18 — [loBepXHOCTH OTKJIMKA IHEPTrOEMKOCTH U3MeJIbYeHUs IPOPOLIEHHOI0 3ePHA OT yIJ1a 3aTOYKHU HOXKA U

YIJIOBOI CKOPOCTH HO2KeBOro 0apaldaHa, U ee IBYyMepHbIe Ce4eHUs!

W3 aHanu3a NOBEpXHOCTH OTKJIMKA MOKEM OTMETUTh, YTO HAUMEHbBIIIEEe 3HAYCHUE SHEPTrOeM-
KOCTH TpuHUMAaeT 3HaueHus 1,4-1,45 kBT 4/T B TOM ciiydae, eciiu yriaoBasi CKOPOCTh HOKEBOTO Oa-
pabana GyneT paBHa 43-44 ¢!, a yron 3aToukn Hoxa OyIeT HaXOauThcs B MHTepBae 14-18°.

BoiBoabl. B pabote npeacraBuim ob1ee yCTpoicTBO, MPUHIIUIT paOOTHI M TEXHOJIOTHUECKUE
PEryIHpOBKU APOOUILHOM YCTAHOBKH MPOPOILEHHOTO BHICYIIIEHHOTO 3€pHA.

I. [Ipennoxxennas nByx6apabaHHasi IpoOMIIKa, C COOCHO PACIOJIOKEHHBIMU H3METbya-
oMy 6apabanaMu o0ecrieunBaeT BHIMOIHEHHUE CIIEIYIOINX TEXHOJIOTUYECKUX ONepaluii: HaKoM-
JICHHE TIPOPOIICHHOTO 3epHa B OyHKEPE; 3arpy3Ky KOMOMHUPOBAHHOM IPOOUIIBHON KaMEPhI; H3MEb-
YEHHE 36PHOBOK OCYIIECTBIISIIOT MOJIOTKAMH, @ POCTKOB HOXaMH JJO KOHEUHBIX pazMepoB 0,9-1,4 mwm;
yAaleHne U3MeIbYeHHOT0 MaTepuana u3 ApoOruIbHON KaMephl.

2. Konctpykuus nByx6apabaHHON ApOOMIKH 00ecTIeunBacT paBHOMEPHOCTh U3MEIIbue-
HUS IPOPOLIEHHOTO 3epHa 95...96+2%.
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3. DKCTepUMEHTAIBHO OINpeAeNeHbl ONTHUMAaNbHbIE KOHCTPYKTUBHBIE U PEeXUMHbBIE Ma-
pameTpsl apoduibHOro 6apadbana:D - tuamerp apoOuibHOro 6apadana, 0,6...0,62 m; L - nmna npo-
ounpHOro O6apabdana, 0,3...0,32 M; ni - yactoTa BpaieHus ApodunsHoro 6apadana, 2550-2600 mun
!, KOHCTpYKTHBHBIE M PEKUMHBIE apaMETPhl HOKEBOro Gapabana:d - 1uaMeTp HoxkeBoro 6apabana,
0,5...0,51 M; n2 - yacTOTa BpalleHUs pexyIero anmapara, 2500-2520 mun™,

4. [Ipu u3MenpYeHn MPOPOIIEHHOTO BBICYIIEHHOTO SYMEHS IPOITYCKHYIO CIIOCOOHOCTh
y IpOOHIIKU 3aperucTpupoBai Ha oTMeTke 505 Kr/ 4. AHaNMM3upyst KaueCTBEHHbBIE MMOKa3aTeu pa-
O0TBHl OTMETUM, YTO HEJOM3MeNbueHHas ¢pakuus coctaBuia 3,3%, nepensMenbueHHas (pakuus
1,8%, Tpedyemas dpakuus 93,41%, norepu nonyuunuck nopsaka 1,49%.

S. [Ipu m3MenbyeHHM TPOPOILEHHON BBHICYIICHHOH MIIEHUIBI MPOMYCKHYIO CIIOCO0-
HOCTh y IPOOHMIIKY 3aPETUCTPUPOBAIIA HA OTMETKE 522 K1/ 4. AHANM3UPYsI KaueCTBEHHBIC MOKA3aTeIN
paboThI OTMETUM, UTO HEJOU3MENbYeHHAs Ppakius coctaBuia 3,35%, nepensmenbueHHast GpaKius
1,4%, Tpebyemas dpakuus 93,61%, norepu nonyqunuck nopsaka 1,64%.
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VK 629.3.083
E.II. Tumawos

OBOCHOBAHUE CUCTEMbI TEXHUYECKOI'O OBCJIYXKXUBAHUSA U PEMOHTA
HA OCHOBE XAPAKTEPUCTUK MAIIMHHO-TPAKTOPHOT O ITAPKA

AnHoTanmsi. B craTthbe paccMOTpEHBI XapaKTEPUCTUKH MAIIMHHO-TPAKTOPHOTO IMTapKa CEeJIbCKOX035HCTBEHHON
TEXHUKH. AHAJIN3 MPUBEACHHBIX JaHHBIX MOKA3bIBACT, YTO 3HAYNTEIBHYIO JIOJIIO TPOM3BOACTBA COCTABIISIOT TPAKTOPBI,
HabJrroraeMast IMHaMHKa — CHIDKEGHHE [TPOU3BOACTBA, OTHAKO M0 HEKOTOPBIM MO3UIHUAM HaOIr0JaeTcsi HeOOoIbIIONH pocT
(TpakTOpBI, 3¢pHOYOOPOYHBIE KOMOANHEI, CESUIKU U TPAKTOPHBIC KOCHJIKH). Y CTaHOBJICHA TSHICHIINS K CHI)KEHHUIO U CTa-
Omm3aniy K03 UIMEHTa COOTHOILCHUS TPAKTOPOB U MPOYEH CETbCKOXO3SUCTBEHHON TEXHUKH, YTO TOBOPUT 00 yBe-
JMYEHUN KOJIMYECTBAa CAMOXOAHBIX MAILIMH, U CHI)KEHHS KOJIMYECTBA NPUIEIHBIX. CaMOXOJHbIE MAllIMHBI HMEIOT CJIOX-
Hble KOHCTPYKIUH CBOMX TPAHCMHUCCHH, BBUIY COBMEIICHHS TPAHCIIOPTHBIX U TeXHOJOTHYeckux GpyHkuuid. Uccnenoa-
HHE TI0Ka3aJI0 3HAUUTEJIFHOE YBEJIIMUCHUE HArPY3KU B pacdeTe Ha OJHY CeIbCKOXO3AICTBEHHYIO MalllMHY WM TPaKTOp.
DTy TEHJCHIHIO TaK)Ke MOYKHO OOBSICHUTH IBYMsI (JaKTOPaMH: C OJTHOI CTOPOHBI — HAOJII0JA€TCsl YMEHBILIEHHE TUIOLIa e H
(aKTHYECKN KyJIbTHBUPYEMBIX 3€MeJlb, & C JPYrod — HCHOJIb3YyeTcsl OoJiee BBICOKONPOM3BOAMTENbHASL TEXHHUKA. TaKoke
pacreT 7oyl MHOCTPaHHOM TEXHUKH B MAIIMHHO-TPAKTOPHOM ITapKe OTE€UYECTBEHHBIX CebX03Mpou3BoaunTesei. Crpare-
run OosbIIMHCTBa KoMnanui (kpome Claas) mpexycMaTpuBaloT peMOHT 1o oTpeOHocTH, kKommanus Claas — o0ciryxu-
BaHME Ha OCHOBE TMarHOCTUPOBaHMA. BrisBieHna HanbOonee a3 eKTHBHAs CUCTEMa TEXHHUYECKOTO 00CITy>KUBaHUS U pe-
MOHTa — HaJeXKHOCTHO-ODHEHTHUPOBAaHHAsl CHCTeMa TexHH4eckoro obOciyxuBaHusi Reliability-centered maintenance
(RCM). NmxeHepHO-TEXHIUECKUE CITY>KOBI AUJICPCKUX OpPTaHU3AIMHA MCIIONB3YIOT aJalTUBHBIA TOJIXO0I, OCHOBAHHBII
Ha MMEPHOJNYECKOM MOHHUTOPHHIC TEXHHYECKOTO COCTOSHHMS OCHOBHBIX Y3JIOB M arperaToB C ILICJIbI0 HAa3HAYCHHS pe-
MOHTHO-00CITY)KUBAIOIINX BO3ICHCTBUI 1O MOTPeOHOCTH. Bemyniue MUpOBEIE IPOU3BOIUTEIH CEIBCKOXO03IHCTBEHHOM
TEXHHUKH HUCIIOb3YIOT AUCTAHIIMOHHBIH MOHUTOPHUHT IS 9 (QEKTHBHOI OpraHn3aliy TEXHUYECKOT0 00CIIy)KUBaHUS Ha
OCHOBE aKTyaJIbHbIX JaHHBIX AUarHOCTUPOBAHMS TEXHUYECKOTO COCTOSHHS CEJIbCKOXO03HCTBEHHBIX MAallliH B PEaIbHOM
BpeMeHH. DddexTuBHas peann3anus HalleXKHOCTHO-OPUEHTHPOBAHHOW CHCTEMBI TEXHHYECKOTO OOCITYKHBAaHUS BO3-
MOYKHA Ha OCHOBE aJalITHBHON TEXHOJIOTUH JJUarHOCTUPOBAHMSI.

KoaioueBblie ci1oBa: TexHuueckoe 00CIyKHBaHHUE, HA/IC)KHOCTbD, JIUArHOCTHKA.

JUSTIFICATION OF MAINTENANCE AND REPAIR SYSTEM BASED ON ENGINE
AND TRACTOR FLEET CHARACTERISTICS

Abstract. The article considers the characteristics of the machine and tractor fleet of agricultural machinery.
Analysis of the above data shows that a significant share of production is tractors, the observed dynamics is a decrease in
production, but in some positions there is a slight increase (tractors, combine harvesters, seeders and tractor mowers). A
tendency has been established to reduce and stabilize the ratio of tractors to other agricultural machinery, which indicates
an increase in the number of self-propelled vehicles, and a decrease in the number of trailed ones. Self-propelled machines
have complex designs transmissions, due to the combination of transport and technological functions. The study showed
a significant increase in the load per agricultural machine or tractor. This trend can also be explained by two factors: on
the one hand, there is a decrease in the area of actually cultivated land, and on the other, more high-performance tech-
nology is used. The share of foreign equipment in the machine and tractor fleet of domestic agricultural producers is also
growing. The strategies of most companies (except Claas) include repair on demand, Claas - maintenance on the basis of
diagnostics. The most efficient maintenance system - Reliability-centered maintenance (RCM) - has been identified. The
engineering and technical services of dealer organizations use an adaptive approach, based on periodic monitoring of the
technical condition of the main units and units in order to assign repair and maintenance impacts on demand. The world's
leading manufacturers of agricultural machinery use remote monitoring to efficiently organize maintenance based on up-
to-date real-time diagnostics of the technical condition of agricultural machines. Efficient implementation of a reliable-
oriented maintenance system is possible based on adaptive diagnostic technology.

Keywords: maintenance, reliability, diagnostics.

BBenenue. O6ecnedeHHOCTH MapKa TPAHCTIOPTHBIX M TEXHOJIOTMYECKUX MAIIIH /I MEXaHU-
3alMU CeIbCKOXO3IUCTBEHHBIX MPOIECCOB, C OJIHOM CTOPOHBI CO37aeT OCHOBY i 3((HEKTHBHOTO
MIPOU3BOIUTEIILHOTO X035 HCTBOBAHHUS, a C APYTOM — TpeOyeT 3HAUNTENbHBIX (PMHAHCOBBIX 3aTpart [1].
TexHrUYeCKOe COCTOSIHHE MAlTUHHO-TPAKTOPHOTO MapKa CTPAHBI MOXKET CIY>KUTh Ba)KHBIM MHJIUKA-
TopoM 3(pexTuBHOCTU 0OecTIedeHHs TPOJOBOIBCTBEHHON OE30MacCHOCTH.

Teky1ue noka3areiau COCTOSHUS NTapKa TPAKTOPOB U CEIbCKOXO3SIICTBEHHBIX MAILIMH HE MO-
TYT HE BIIUATH M HE 3aBUCETh OT COCTOSIHHS CUCTEMBI TEXHUUYECKOTO 00CITyKUBaHUs 1 peMoHTa. OT-
MEUAETCsl YCTAHOBUBIIASCS TEHACHITUS OPTaHU3AIIMN TEXHUYECKOTO OOCTYKUBAHHS U PEMOHTA CEJThb-
CKOXO3CTBEHHOI TEXHUKU 4Yepe3 CeTh MUIEPCKUX IIEHTPOB, pabOTAIOIIUX IO JHIICH3UH 3aBO/a-
n3roroutens [3-12].
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Marepuaa u Mmetoabl. B pon3BoACTBE OTEUECTBEHHONW TEXHUKU HAOIIOAACTCS TCHACHIIHS
CHIDKCHUS 00bEMOB B KOJIMUECTBEHHOM BhIpakeHHU. Ha pucynke 1 mpencraBieHa TuHAMHUKA U3Me-
HEHUS 00HEMOB TIPOU3BOJICTBA /I OCHOBHBIX BUJIOB CEIIHCKOXO035HCTBEHHON TEXHUKHU.

Komnuuectso TEXHUKH, ThIC. IIT.
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Puc. 1 - O0beMbI NPOU3BOACTBA 0TEYECTBEHHOM CeJIbCKOX035IIICTBEHHOI TeXHUKH [2]

AHanu3 NpUBeICHHBIX JaHHBIX TOKA3bIBAET, UTO 3HAYUTENbHYIO JOJII0 IPOU3BOJICTBA COCTAB-
JISIFOT TPAKTOPHI, HAOIt01aeMasi TMHAMUKA — CHUKSHHE TTPOU3BOJICTBA, OJTHAKO TI0 HEKOTOPHIM MO3H-
UM HaOMroaeTcsi HEOOMBIIONH POCT (TPAKTOPHI, 36pHOYOOPOUHBIE KOMOAMHBI, CESITKH U TPAKTOP-
HBIE KOCHJIKH).

KonnuecTBeHHBIN COCTaB Mapka CEIbCKOX035MCTBEHHOM TEXHUKH MPEACTABICHO HA PUCYHKE
2. Habmronaetcst AMHaMUKa CTaOMIIBHOTO CHMKEHHS KOJIMYECTBA IKCILTYyaTUPYEMOil CebCKOX0351ii-
CTBEHHOW TEXHUKU. TeM He MeHee, OCHOBHOW COCTaB MAIIMH IPEICTaBICH TPAKTOPAMHU, CESUIKaMH U
3epHOYOOpPOYHBIMU KOMOatHaAMH.

KonunuectBo TCXHHWUKH, TBIC. IIT.
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Puc. 2 - Koim4ecTBO 3KCIUIyaTUPYeMOil TEXHUKH B CeJIbCKOM Xo3siicTBe [2]

PesyabTaTsl Hcce0BaHus M 00CyKIeHHe. TPaKTOPbL, SABISAICH OCHOBHONW U OTHOCUTEIBHO
YHUBEPCAJIbHON €IMHULIEN CEIbCKOXO03UCTBEHHOW TEXHUKH, MOTYT CIY’KUTh OZHUM M3 MUHIUKATO-
POB HCITOJIB30BaHMS CEIBCKOXO03SICTBEHHON TeXHUKU. KoaQpHUIMEeHT COOTHOMIEHHSI TPAaKTOPOB H
MIPOYUX CETbCKOXO03AUCTBEHHBIX MAIlIMH MOXKHO ONPEAETIUTH Mo (hopMmyJie:
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Y
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rae  Kcxr — ko3dUIIMEeHT COOTHOIICHUS TPAKTOPOB U MPOYEH CeNbCKOX03iCTBEHHON TEXHUKU;
Vi — KOJTMYECTBO CEITbCKOXO3SIMCTBEHHON TEXHUKH, KPOME TPAKTOPOB;
YT — KOTUYECTBO TPAKTOPOB;
1 — KOJIMYECTBO HOMCHKJIATYPBI CEITbCKOXO3SIMCTBEHHON TEXHUKH, KPOME TPAKTOPOB.
Ha pucynke 3 npejicraBieHa TUHAMUKA COOTHOIICHHS TPAKTOPOB M TPOUYUX CEITBCKOXO3SIH-
CTBEHHBIX MAlllMH, onpeaesieHHas o gpopmyie (1).
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Puc. 3 - JIlunamuka ko3¢ puumueHTa COOTHOIIEHUSI TPAKTOPOB M MPOYel CeIbCKOX0351iiCTBEHHOI TeXHUKHU

I'padux Ha pricyHKe 3 TOKa3bIBAET YCTAHOBUBIIYIOCS TEHACHIUIO K CHIDKEHHUIO U CTAaOMIIH-
3auu KO3 GUIIUEHTa COOTHOIIEHUSI TPAKTOPOB H MPOUYEH CeTbCKOX03IUCTBEHHOM TEXHUKH, YTO T'0-
BOpUT 06 YBCIIMYCHUHN KOJIMYCCTBA CAMOXOJHBIX MAlllMH, 1 CHUKCHUS KOJIMYCCTBA IMPULCITHBIX. Ca-
MOXOJHbIE MAIIMHbI MUMEIOT CIIOKHbIE KOHCTPYKIIMU CBOMX TPAHCMHUCCUH, BBUIY COBMEIICHHUS
TPAHCIIOPTHBIX M TEXHOJIOTHYeCKNX (QyHKIMNA. CHIDKEHUE KOJHMUYECTBA CEIbCKOX03IHCTBEHHOM TeX-
HUKHA MOXKHO OOBSICHUTH JBYMSI OCHOBHBIMH (DaKTOpamMu: CHHKEHHE 00BEMOB CEJIbCKOXO3SICTBEH-
HOr'o Npou3BOJACTBA U MOBBINICHUEC SHCPTOHACBIIIICHHOCTHU CEJILCKOXO3IUCTBEHHON TEXHUKH.

Ha pucynke 4 mokazaH ypoBeHb 3arpy3KH CEIbCKOXO3SWCTBEHHOW TEXHUKH B pacyeTre Ha
1000 ra mamra#, 9TO yKa3bIBaeT HAa 3HAUYUTEILHOE YBEJIMYEHUE HArPY3KH B pacueTe Ha OJHY CeJlb-
CKOXO3CTBEHHYIO MAILIMHY WJIH TPAKTOP. DTy TCHACHIIMIO TAK)KE MOKHO OOBSICHUTH IBYMS (PaKTO-
paMu: ¢ OJTHOM CTOPOHBI — HAOIIOJAETCSl YMEHBIIICHUE TUIOIIaIe (PAKTUIECKU KyJIbTUBUPYEMBIX 3€-
MeJlb, a C APYTOil — UCTIONB3YyeTCs 00Jiee BRICOKOIIPOU3BOIMTENbHAS TEXHUKA. TakKe A0S HHOCTpaH-
HOU TEXHHUKH B MAalIMHHO-TPAKTOPHOM ITapKE OTCYHCCTBCHHBIX CGHLXOSHpOI/ISBOI[I/ITCJ'Ieﬁ IIOCTOSITHHO
pacrTer.
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Puc. 4 - KosinuecTBO ce1bCKOX03s1iICTBEHHOI TeXHUKHU B pacuere HAa 1000 ra mamnmu [2]

B pa6ote [13] mpou3BeieH aHa M3 NCTIOIB30BAHUS 3apyOEKHOM CETLCKOX03sICTBEHHOMN TEX-
HUKH. [IprBeeHHBIE Pe3yIbTaThI OPOCa IKCIIEPTOB IMOKA3bIBAIOT KOJTHMYECTBO PEMOHTOB Ha KayK/bIe
1000 gacoB sKcIUTyaTaIuy, a TAKKE CTOUMOCTh PEMOHTHBIX paldoT (puc. 5).
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—8— 3arparsl Ha peMoHT, EUR —€— Pemontsl Ha 1000 yacoB paboThl, en.

Puc. 5 - Iloka3zaTtesib 6€30TKA3HOCTH M CTOUMOCTh PEMOHTHBIX BO3/eiicTBHUIl 1715 3apy0eskHOl TeXHUKHU
(Mo pe3yabTaTaM 3KCIEPTHHIX OLIEHOK)

AHanu3upysl JaHHBIE PUCYHKa 5, MOKHO CHENaTh BBIBOJ O MaKCHUMAJIBHOM CTOMMOCTH pe-
MoHTa y koMnanuu Claas B COBOKYITHOCTH ¢ MUHMMAJIbHBIMU KOJINYECTBAMHU PEMOHTOB. OcTallbHbIE
MPeACTaBICHHBIE TPOU3BOJUTENN JEMOHCTPUPYIOT 00JIee BEICOKHE IIOKA3aTEH 110 KOJIMYECTBY U 3a-
TpaTaMm Ha peMOHTHbIE Bo3AeHCTBH. O0O0O0IIEHHBIN KOPPEIALMOHHBIN aHAJIN3 ITPEJICTABICHHBIX J1aH-
HBIX TTOKa3bIBaET KOOPPHUIUEHT KOppesun, paBHbIM — 0,42, 94TO CBUAETENBCTBYET O c1aboit o0paT-
HOM 3aBUCUMOCTH, TO €CTh YBEJIMUEHUE 3aTPAT HA PEMOHTHI IPUBOJUT K CHMIKCHHIO X KOJINYECTBA.
Ecinu sxe uCKIToYnTh U3 pacdera mokasareny kommnanuu Claas, To ko3¢ GUIMeHT Koppemsu paBeH
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0,53, 4TO CBUAETEIBCTBYET O CJIA00M MPSAMOM 3aBUCUMOCTH MEXKTy 3aTpaTaMu Ha PEMOHT M KoJIn4e-
CTBOM PEMOHTOB. DTO CBUIETEIBCTBYET, O CTpATeTruy OONbIIMHCTBA KoMmanuil (kpome Claas) ocy-
LIECTBJISITh PEMOHT 110 MOTpeOHOCTH, KoMnaHus Claas — o0ciTy>)kUBaHUE Ha OCHOBE TUarHOCTUPOBA-
Hus. [InmaHoBO-TIpeynpeIuTeNIbHYI0 CUCTEMY TEXHHYECKOTO OOCIY>KMBAaHHS M PEMOHTa 3apyOex-
Hble KOMIIAaHUM HMCIIOJIB3YIOT TOJIBKO B MEPUOJ FapaHTHIHOTO o0cCiIykuBaHus. B HacTosiee BpeMs
BeJIeTCs TIOUCK (PPEKTUBHOIN CTpAaTErny TEXHUUECKOro OOCITY)KMBAaHUS M PEMOHTA CEJIbCKOXO035Hi-
CTBEHHOM TEXHHKH Ha OCHOBE TPeX cTpaTeruil: 1) odcayKuBaHue 1o NOTPeOHOCTH NPH HACTYIIICHUH
0TKa3a; 2) IIaHOBO-NPEAyIIpEeaUTEIbHAs CUCTEMA; 3) 00CITy)KUBAaHHUE 110 ICHCTBUTEIBHOMY COCTOS-
HUIO0, HA OCHOBE PEe3yJIbTaTOB IMAarHOCTUPOBAHUS. Y CTAHOBIIEHO, YTO HHOCTPAHHBIE TPOU3BOAUTENN
CEJIbCKOXO3SMCTBEHHONW TEXHUKU MPHIEPKUBAIOTCS TPEThEeH CTpaTernu, Kak Hambosee 1eneco00-
pa3HOl 3KOHOMHYECKH. Peann3anus HaJeKHOCTHO-OPUEHTUPOBAHHON CUCTEMBI TEXHUYECKOIO 00-
cyxuBanus (Reliability-centered maintenance (RCM) ocHOBaHa Ha MOCTOSTHHOM MOHUTOPHUHTE TEX-
HUYECKOTO COCTOSHUS M NMPUHATUH PEIICHUS O HEOOXOAUMOCTH PEMOHTHO-00CIYKUBAIOLINX BO3-
neiictBuii. [IpakTnyeckoe mpuMeHEeHHE METO/1a 3KOHOMUYECKH 11eTIeCO00Pa3HO TOJIBKO B Cllyyae MU-
HUMM3AIHUH C€0ECTOUMOCTH TMarHOCTUYECKUX ONEepPaLHii.

WHXeHepHO-TeXHUYECKHE CITy>KOBI TUIEPCKUX OPTaHU3aINI NCTIOIB3YIOT a1allTUBHBIHN 1O/1-
XOJl, OCHOBAHHBIM Ha MEPUOJANYECKOM MOHUTOPUHIE TEXHUYECKOTO COCTOSIHUS OCHOBHBIX Y3JIOB U
arperaToB C IEJIbI0 HA3HAYEHUSI PEMOHTHO-00CITY>)KHBAIOLINX BO3ACUCTBUI 10 oTpeGHOCTH. Bemy-
II1€ MUPOBBIE TPOU3BOAUTENN CEIbCKOX03IHCTBEHHON TEXHUKH UCIOIb3YIOT IUCTAHLIMOHHBIA MO-
HUTOPUHT IS 9(PPEKTUBHOM OpraHU3alMy TEXHUYECKOTO OOCITY>KMBAHHS Ha OCHOBE aKTyaJbHbIX
JAHHBIX JUArHOCTUPOBAHUS TEXHUYECKOTO COCTOSHUS CEIbCKOXO3HCTBEHHBIX MAIIMH B PEaIbHOM
BpPEMEHH.

BrIBOABI

1. YMeHblIeHHE TPOU3BOACTBA M CHIDKEHHE OOIIero KOJMYECTBA OTEUECTBEHHBIX
CEJIbCKOXO3SIIICTBEHHBIX MAIllMH, YBEJINYEHUE JOJIM CIOKHBIX CAMOXOJAHBIX MAlllUH, YBEIUYEHHE
Harpy3kd Ha OJHY E€IUHHUIYy CEJIbCKOXO3IWCTBEHHON TEXHMKHM I10Ka3bIBalOT HEOO0XOAUMOCTh
00ocHOBaHUS YPPEKTHBHON CUCTEMBI TEXHHYECKOTO OOCITY>)KUBAHHSI U PEMOHTA.

2. Haunbonee 3¢ ¢peKTUBHONH CHUCTEMON TEXHHYECKOro OOCIYXHBAHHUS M PEMOHTAa MOXHO
CUNTATh HAJICKHOCTHO-OPUEHTHPOBAHHYIO CHUCTEMYy TEXHHYECKoro oOciyxuBanus Reliability-
centered maintenance (RCM).

3. BONBIIMHCTBO  HMHOCTPAHHBIX  MPOU3BOAMUTENICH  CEIHCKOXO3SUCTBEHHOW  TEXHHUKHU
peanu3yoT PEMOHTHO-00CITYKMBAaIOLMe BO3AECUCTBUS MO noTpedHOcTH, KommaHus Claas —
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VK 681.5
A.A. Jlamortues, C.B. Benoun

INPUMEHEHHE JJOIT'HYECKOI'O KOHTPOJUIEPA SIEMENS LOGO 8 CEPUH BASIC
JJIAA YIIPABJIEHUSA TAPAMETPAMMU BO3AYIIHOU CPEJBI B ITUHYHUKE

AHHoTanusi. PaumoHansHOe coziep)kaHue )KUBOTHBIX, a TaKke oOecreyeHne ONTUMAaIbHOTO MUKPOKIIMMAaTa B
KMBOTHOBO/IYECKHUX ITOMEIICHHUSIX BO MHOTOM OIIpEeIIsieT peHTa0eIbHOCTh MPOU3BOCTBA MPOIYKIIUH )KHBOTHOBO/ICTBA
Ha MPOMBINUICHHOW OocHOBe. Jlaxke TpH HAJIMYUH BBICOKHX MPOJYKTHUBHBIX ITOPOJHBIX KaYeCTB >KUBOTHBIX IPHU OTCYT-
CTBHHM HOPMAJIbHBIX YCJIOBHII MUKPOKJIMMATA XMBOTHBIE HE MOTYT MOJHOCTBIO PEAIN30BaATh CBOM T'€HETHYECKHH MOTEH-
IIMaJl MOBBIIICHUS IPOIYKTUBHOCTU M TpHBEcOB. ClielyeT OTMETUTH TaKkKe, YTO IPH (POPMUPOBAHUH BO3YLIIHOH CPEJIBI
B IIOMEIICHUN HEOOXOANMO YUNTHIBATh Takue (PaKTOPBI, KaK TEMIIEPATYPHOE U BIaXKHOCTHOE COCTOSTHHE OTPAXKIAFOIINX
KOHCTPYKIUH, Hapy’KHbIE KIIMMATHUECKHE yCIOBHSI, CHCTEMBI U YPOBCHb BO3AyX000MEHA WIIN BEHTWISILINH, & TAKIKE 0CO-
OGEHHOCTH OTOIUICHNUS, KAHAJIM3AaLUK U CUCTEM OcBelieHus. KpomMe Toro, moronosbe )KMBOTHBIX M CTENEHb UX TEIIONPO-
JOyKIUH, TUIOTHOCTh UX Pa3MEIIEHHsI, 0COOCHHOCTH TEXHOJIOTHH COJACP)KaHMs, PEXKUMBI KOPMIICHUS, HABO30YAAIECHHS U
Jpyrue GakTopbl TaKXKe MOTYT ONPEAENIATh COCTOSIHUE BO3YIIHON Cpe/ibl B )KUBOTHOBOAYECKOM roMeleHuu. J{is pe-
TYJIUpOBaHUA MMapaMETPOB MUKPOKJIIMMATa B )KUBOTHOBOJAUYCCKUX IMOMCIICHUAX MMPUMECHAIOTCA PA3JIMYHBIC TCXHUYCCKUC
CpCaACTBa U CUCTEMBI YIIPaBJICHUS. 21.]1)1 aBTOMAaTU3alu CUCTEMbI BCHTWIAINU B ITUYHUKE MTPEJIaracTcs UCroJb30BaTh
norndeckuit konrposutep Siemens Logo 8 cepun Basic. C momomibio sormyeckoro kontpoiuiepa Siemens Logo 8 cepun
Basic BO3MOXeH KOHTPOJIb U YIpaBJICHHE CISIYIOIMNMH apaMeTpaMy: TEMIepaTypa, BIaXHOCTb, KOHIIEHTPALHs yriie-
KHCJIOTO ra3a ¥ ypOBEHb BEHTHIISILIMU B ITHYHKKE. [1pn o6ecrieyeHny onTManbHOM KOHCTPYKIMY U TapaMeTpoB paboThI
CHCTEMbI BEHTWISIIINY TMPUMEHEHUE CHCTEMBI MUKPOIIPOLIECCOPHOTO PETYJINPOBAHUS MHUKPOKINMATOM JUISi ITHYHUKOB
OyneT > PeKTUBHBIM U ¢ KOMMEpUYECKNX o3unnii. Kpome Toro, mpeayioxkeHHas CHCTeMa aBTOMaTH3UPOBAHHOTO yIIPaB-
JICHNS] MAKPOKJIMMAaTOM JUISl NITUYHUKOB IOJ] YIPaBICHHEM JIOTHIECKOTO MUKpOKOHTpoyutepa Siemens Logo 8 cepun
Basic moMoxeT CyLIeCTBEHHO YJCUIEBUTH 3aTPaThl, IO CPABHEHHIO C M3BECTHBIMU CHCTEMaMH aBTOMAaTH3HPOBAaHHOIO
YIPaBJICHUS] MUKPOKIUMATOM Juisi THUHUKOB BigDutchman u VDLAgrotech, Tak kak ycTaHOBKa 3THX CHCTEM CTOHT
HaMHOTO JIOPOXKE.

KiroueBble cjioBa: NTHYHUK, KOHTPOJIIIEP, MUKPOIIPOIIECCOPHOE YIIPABICHUE, MUKPOKIIUMAT.

APPLICATION OF BASIC SERIES SIEMENS LOGO 8 LOGICAL CONTROLLER
TO CONTROL AIR PARAMETERS IN A HOUSE

Abstract. The rational keeping of animals, as well as ensuring an optimal microclimate in livestock buildings,
largely determines the profitability of the production of livestock products on an industrial basis. Even in the presence of
high productive breed qualities of animals in the absence of normal microclimate conditions, animals cannot fully realize
their genetic potential for increasing productivity and weight gain. It should also be noted that when forming the air
environment in a room, it is necessary to take into account such factors as the temperature and humidity state of the
enclosing structures, external climatic conditions, systems and the level of air exchange or ventilation, as well as the
features of heating, sewerage and lighting systems. In addition, the number of animals and the degree of their heat pro-
duction, the density of their placement, features of the technology of keeping, modes of feeding, manure removal and
other factors can also determine the state of the air in the livestock building. To regulate the microclimate parameters in
livestock buildings, various technical means and control systems are used. To automate the ventilation system in the
poultry house, it is proposed to use the Siemens Logo 8 Basic series logic controller. The logic controller Siemens Logo
8 of the Basic series can control and monitor the following parameters: temperature, humidity, carbon dioxide concentra-
tion and ventilation level in the house. Providing the optimal design and parameters of the ventilation system, the use of
a microprocessor-based microclimate control system for poultry houses will be effective from a commercial point of
view. In addition, the proposed automated microclimate control system for poultry houses under the control of the Sie-
mens Logo 8 Basic series logic microcontroller will significantly reduce the cost compared to the well-known BigDutch-
man and VDLAgrotech automated microclimate control systems for poultry houses, since the installation of these systems
is much more expensive.

Keywords: poultry house, controller, microprocessor control, microclimate.

BBe)le}me. PaHI/IOHaJ'II)HOG COACPIKAaHNUEC KMBOTHBIX, a4 TAKKC o0ecIreyeHUe ONTUMAaILHOTO
MUKPOKJIIMMATA B )KUBOTHOBOAYCCKUX IMTOMCUICHUAX BO MHOI'OM OIIPEACIIACT peHTa6eHbHOCTB Ipoun3s-
BOACTBA NPOAYKIHWH )KUBOTHOBOJCTBA HA HpOMBIHIJ'[GHHOfI OCHOBC.

Z[ax(e IIpU HAJIMYKUHU BBICOKUX MTPOAYKTUBHBIX ITIOPOJHBIX KaUCCTB JKUBOTHBIX ITPHU OTCYTCTBHUU
HOpMaJIbHBIX yCJ'IOBI/Iﬁ MHKPOKJIMMATa JXUBOTHBLIC HC MOT'YT ITOJIHOCTBIO P€ajin30BaTh CBOM I'€HETH-
YeCcKHUi NOTCHIMAJI TOBBIICHUSA TPOAYKTHUBHOCTHU U ITPUBCCOB. HCHO B TOM, 4YTO IMMapaMETpbl MUKPO-
KiIMMaTa B COBOKYITHOCTHU BJIMAIOT HAa 3JOPOBLE U IPOAYKTHBHOCTD )KUBOTHBIX, UX q)HSI/IOJ'IOFI/I‘IeCKOC
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COCTOSIHHE, TEIIJIOOOMEH C OKpy»Katomel cpenoi momenienus. [loaTomy, eciau He coOIIOAaTh 300TH-
THCHHYECKHUE TPeOOBaHUS B )KMBOTHOBOTYECKUX IMOMEIICHUSX, CIEIYEeT OXKHUAATh CHIKEHHUE TPO-
JTYKTUBHOCTH KUBOTHBIX U CHHKEHHE 00beMa Mpou3BoauMon npoaykiuu [1-3]. Cnexyer oTMETUTH
TaKXKe, 4TO MPU (POPMUPOBAHUU BO3AYLIHOW CPEbI B MOMEIICHUN HEOOXOJUMO yUUTHIBATH TAKHE
(hakTopbl, KaK TEMIEPAaTypHOE U BIAKHOCTHOE COCTOSTHUE OIPa)/Ial0IIUX KOHCTPYKIIHUM, HapyKHbIE
KIIMMATHYECKHE YCIOBUS, CUCTEMBl H YPOBEHb BO3yX000OMEHA MJIM BEHTWISIINU, a TAKKE OCOOCH-
HOCTH OTOIUICHUS, KaHAJIU3alMU U CUCTEM OcCBelleHusa. KpoMe Toro, morosoBbe >KUBOTHBIX U CTe-
MeHb X TETUIONPOAYKIIMH, TUIOTHOCTh UX Pa3MENICHUs], 0COOCHHOCTH TEXHOJIOTHH COACPKAHMUS, pe-
KUMBbI KOPMJICHHSI, HABO30YJAJICHUs U Jpyrue (GakTopbl TaK:Ke MOTYT OIMpPENesiTh COCTOSHUE BO3-
TYITHOM CpeJIbl B dKUBOTHOBOIYECKOM MoMmetieHuu [4]. [l peryaupoBaHus mapaMeTpoB MUKPOKITH-
MaTa B KMBOTHOBOJYECKUX MOMEHICHUSIX MPUMEHSIIOTCS pa3InyHble TEXHUYECKUE CPEJCTBA U CH-
cTemsl ynpasienus [5-10].

Huxe npuBeneHsl pe3yiabTaThl aHAINM3a TEXHUYECKUX BO3MOYKHOCTEN U MEPCIEKTUB MpUMe-
HEHUS JIOTHYECKOTo KoHTpoIuiepa Siemens Logo 8 cepun Basic s ynpaBieHus napamMeTpamMmu Bo3-
JYLIHOM Cpenibl B ITUYHUKE.

OcHoBHbIE pe3yabTaThl. [[poBeIeHHBIN aHATN3 PA3INIHBIX TEXHUYECKUX CPEICTB U CHCTEM
YIIPaBJIEHUS MUKPOKJIMMATOM B KMBOTHOBOIUECKUX TOMEIIEHUIX MOKA3all, YTO JAJIsl yIpaBJIeHUS Ma-
pamMeTpaMu BO3AYIIHON CPeAbl B MITUYHHUKE MEPCIIEKTHBHO MCTOIH30BATh JOTUIECKUI KOHTPOILIEP
Siemens Logo 8 cepuu Basic, moka3anHnsblii Ha pucyHke 1. OCHOBHBIM pa3pabOTYUKOM U TIPOU3BO/IH-
TEJIeM JaHHOTO KOHTPOJUIEpa SBIISETCS KOMIAHUs «Siemensy.

L WD BT MWDE DD

LAN

3 [ Xip
i ADOAESS I-ICOE1B-0ET, LA
= P

T AREAYAA

Puc. 1 — Jloruueckmnii kouTposiep Siemens Logo 8 cepun Basic

OCHOBHBIMH MPEUMYIIECTBAMH JIOTHUECKOT0 KOHTpoJuiepa Siemens Logo 8 cepun Basic siB-
JsieTca €ro MHOTO()YHKIIMOHAJIBHOCTh U BO3MOXHOCTb OJHOBPEMEHHOI'O KOHTPOJISI U YIIPABICHHUS
CJIEAYIOUIMMH [1apaMETPaMU: TEMIIEPATyPa, BIaKHOCTh, KOHLIEHTPALUs YIJIEKUCIIOro ra3a U ypoBEeHb
BEHTWISILIUM B ITUYHUKE.

OCHOBHBIE TEXHUYECKHE XapAKTEPUCTUKN KOHTPOJLJIEPA BKIIIOYAIOT:

. JMCKPETHBIX BXOJOB - 8, THUCKPETHBIX BBIXO/A - 4, BHYTpEeHHUX ¢uiara — 24;

. BCTPOCHHBIN KUJKOKPUCTAJUIMUECKUIN TUCIUIEH M KJIaBUaTypa (BCe MOJIEIH), KaJIeH-
napb 1 yackl (kpome LOGO! 24);

. unTepdeiic pacmuperus: 10 24 TUCKPETHBIX BXOJOB + 8 aHAJIOTOBBIX BXOJ0B + 16
JTUCKPETHBIX BBIXOJ0B+2 aHAJIOTOBBIX BBIX0/a;

. untepdeiic s moakmroueHus kabdens [IK ams mporpaMMupoBaHUs WM YCTAaHOBKHU
MOJIYJISI TaMSATH;

. 34 BcTpoeHHBIX (DYHKIINH, CTPYIITUPOBaHHBIC B OnbOanoreku torunueckux (GF) u cre-

nuanbHbIX (SF) GyHKIumii.
Br160p moCTpoeHus: CUCTEMBI YIIPABICHHSI MUKPOKIIUMATOM B )KHBOTHOBOIYECKOM MOMEIIIe-
HUU C TPUMEHEHUEM JIOTHYECKOTo KoHTpoJuiepa Siemens Logo 8 cepun Basic o0ycno6ieH Takxe
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€ro CpPaBHHUTEIBHO HU3KOM CTOMMOCTBIO IO CPABHEHUIO C M3BECTHBIMHM AHAJIOraMH, HampuMeEp
ycrpoiictBamu kommnanuit BigDutchman u VDLAgrotech. BaxxHo Takske TO, 4TO BO3MOXHOCTH KOH-
TpoJuiepa, KpOME KOHTPOJIS M YIPABICHUS MapaMeTpaMH BO3AYIIHOM CpeAbl, MMO3BOJSIOT 3apaHee
3anporpaMMHUpPOBATh ONEPATUBHOE YNPABICHUE CUCTEMON MHUKPOKJIMMATa MPU HEMOJAIKE WIH BbI-
XOJI€ UX CTPOS OTJIEIbHBIX BEHTUISITOPOB. YKa3aHHOE 00CTOSTENIHCTBO CHUKAET BIUSHUE YeIOBeYe-
CKOTO (haKTOpa U MOBHIIIAET HAJACKHOCTH PAOOTHI CUCTEMBI BEHTHIISLINU.

Ha pucynke 2 nzo0pakeHa CTpyKTypHas cxema paOoThl BEHTHIISIIIUH TIO]T yIIpaBieHUuEM Sie-
mens Logo 8 cepun Basic. CornacHo mpecTaBIeHHON CTPYKTYpHOU cXeMe, Ha MUKPOKOHTPOJIEpE
[IPOrpaMMHUPYETCS BBOJI M JOTIOJHUTENBHBIN BBOJ. B 3THX BBO/AX yCTaHABINBAKOTCS apaMETPHI pa-
OOTBI BEHTWIALIUU, TEMIIEPATypa M HOpMa KOHIIEHTPAIIUY YTIIEKHCIIOTO Ta3a. Jlanee ocymiecTBisercs
paboTa UCTIOTHUTENbHBIMH MEXaHU3MAMHU C TIOMOIIbI0O MATHUTHBIX KOHTAKTOPOB, KOTOphIE o0ecre-
YUBAIO TOJKIIOYEHNE/OTKIIOUEHHUE SICKTPOIPUBOIOB BBITSHKHBIX BEHTUJISTOPOB CUCTEMBI BEHTHUIISI-
LU ¥ 3JIEKTPOOOOPYAOBAHNE CUCTEM OTOIJICHUS B ITUYHUKE.

Puc. 2 — CtpykrypHas cxema pad0oThl BeHTHJISIUH I0A ynpasJjienneMm Siemens Logo 8 cepun Basic

Jlanee B JOTIOJHUTEIEHOM BBOJE MPOTPAMMHPYETCSI AITOPUTM PAaOOTHI CUCTEMbI BEHTHIIS-
LMY, NOKa3aHHbIA Ha pucyHke 3. CorjaacHO periaMeHTy, BBOJ MapaMeTpOB MUKPOKJIMMATa U BO3-
JOYLIHOW cpefbl MPOrpaMMUPYETCs Ha KaXK/ble CYTKM B TE€YEHHME BCETO BPEMEHM BBIPAIMBAHUS
NTHILIBIL.

B mporecce paboThl Ha BBOJ MEKPOKOHTpOJIJIEpA MOCTYMaeT HHPOPMAIKs CO BCEX PACIIOINO-
KEHHBIX B IIOMELICHUH JTaTYMKOB TEMIIEPATYPHI, JATYUKOB BJIAXXHOCTU U ra30aHAIN3aTOPOB, U3MeE-
PAIOLIMX KOHLIEHTPALINIO YTIIEKUCIIOro ra3a B KOpIyce.

Ecnu curHanel ¢ 1aTYMKOB JOCTaBISAIOT MH(GOPMAIMIO O MPEBBILIEHUU XOTs OBl OJHOTO M3
KOHTPOJIMPYEMBIX [TapaMETPOB, TO aBTOMATUYECKU CO3/1a€TCsl CUTHaI «/la» u Ha UCTIOJHUTENbHBIE
YCTPOMCTBA PeryJIMpoBaHuUs apaMeTpaMH BO3AYIIHONW cpeibl OCTYNaeT CUIHAT O BKIIOUEHUH/OT-
KJIFOUEHUH COOTBETCTBEHHO TOW 30HbI B IOMELIEHUH, TI€ 3aPETUCTPUPOBAHO OTKIIOHEHHE MTapaMeT-
POB OT 3aJJaHHBIX 3HAYEHUH.

Ecnu mapameTpbl MUKpOKJIMMAaTa BO BCEX 30HAaX MOMEILIEHUS Ul COACPKAHUS KUBOTHBIX
HaXOJATCS HAa YPOBHE 3aJaHHBIX 3HAYECHMH, TO CUCTEMA HaXOIUTCS B cOoCTOsAHMHU curHana «Her». B
JTAHHOM CJIy4yae Ha MCIOJHUTENbHbIE YCTPONUCTBA PETYINPOBAHMS TapaMeTpaMU BO3AYIIHON CPEJIb
CUTHAJI O BKJIFOYCHUU/OTKIIFOUEHUH HE MOCTYMAET, U CUCTEMa MUKPOKIIMMATa HAXOJUTCS B COCTOS-
HUU «0XKHMJIaHUS» - OTIPOCA MMOKA3aHUMN C TaTYMKOB, T.€. TAPAMETPbI CUCTEMbI HE U3MEHSIOTCS.
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Puc. 3 — Asroput™ paGoThl cMCTeMbl BEHTHIISIUM

Takum 06pa3om, OO MPUHIIAIT PAOOTHI 3aKJIFOYAETCS B CIICTYIONIEM: CHCTEMa MUKPOITPO-
LIECCOPHOTO peryiaupoBanus Ha O6a3e Siemens Logo 8 cepuu Basic Oynet ocymiecTBiasTh c6op 1aH-
HBIX C ITOMOIIBIO JATYMKOB TEMIIEPATYPHI, BIAKHOCTH U Ta30aHAIM3ATOPOB C IIEJIbIO ONPEICICHUS
KOHIIEHTPAIIMU B BO3IyX€ YTJIEKHCIIOTO Ta3a, OMPEIEICHHS MECT 3aCTOMHBIX 30H (TUIOXAast IIUPKYIIs-
IIUs1 BO3/IyXa) M Ha OCHOBE MOJTyYEHHBIX JAHHBIX OYJIET OCYIIECTBIATHCS YIIPABICHHE CUCTEMOM MHK-
poksuMara, u30aBisisiCh OT ITOH MPOOIEMBI.

3akmouyenue. B 3akiIroueHre OTMETUM, YTO €CJIM CUCTEMY YIPaBIICHUS HA OCHOBE TAHHOTO
MPOrPaMMHUPYEMOTO JIOTHYECKOTO KOHTPOJUIEPA YCTAHOBUTH B ITHYHUKE, BKIIOYUTH B CTPYKTYPHYIO
cXeMy pabOoThI BEHTHJISIIMH U 3aPOrPaMMHUPOBATh KOHTPOJUIEP B CIIEIUAILHOM IPOTpaMMe Ha KOM-
MBIOTEPE, TO MPUMEHEHUE CHCTEMbI MHKPOIPOIECCOPHOTO PETYIHPOBAHUS MHUKPOKIUMATOM IS
NITUYHUKOB 00ECTIEYUT ONTUMAJILHBIC TapaMeTPhI BO3AYITHON CpeIbl B NTUYHHKE U OyneT 3 heKTHB-
HeIM. KpoMe Toro, mpennoxeHHasi CUCTeMa aBTOMATH3UPOBAHHOTO YIPABICHUS MHUKPOKINMATOM
JUTSl ITHYHUKOB TIOJ] YIIPABJICHUEM JIOTHYECKOTO MUKPOKOHTposuiepa Siemens Logo 8 cepuu Basic
MO3BOJISIET CYMIECTBEHHO yACIIEBUTH 3aTPATHI, IO CPABHEHUIO C H3BECTHBIMU CUCTEMAaMH aBTOMATH-
3UPOBAHHOTO YIIPABJICHUS MUKPOKIUMATOM Jijist NTHYHUKOB BigDutchman u VDLAgrotech, Tak kax
YCTaHOBKA ATUX CUCTEM CTOUT HAMHOTO JOPOXKE.
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VYK 631.53.027.33
A.H. Manaxoe, C.B. Benoun

KOHCTPYKIUS YCTPOUCTBA H CIIOCOB YIIPABJIEHUS CBU OBPABOTKOH
CEMSIH HA KOHBEMEPHOM JIEHTE

AnHoTanus. [ToceBHbIe KadecTBa ceMsH, TaKHe KaK BCX0XKECTh, YHEPTHUs mpopactaHmst, macca 1000 cemsaH u
Ip., IBJISIIOTCS. OJJHOM U3 COCTABIIIOLIUX ITOJIyYE€HHUS BEICOKMX YPOKAeB CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp. B arpoHomMuu
MMEEeTCs LIeJIBIA apCceHall CPEJICTB M METOJOB MPEANOCEBHONH M MOCIeyOOpOYHON 00pabOTKH CeMsH, BKJIOYas U
EKTPO(YU3NIECKIE METOBI BO3JCHCTBHS C TPUMEHEHHEM DIICKTPOMArHUTHBIX IOJIEH cBEpXBBICOKOH YacToTsl (OMIT
CBY). Texnonorndeckue npueMbl 00pabOTKM CEeMSH M 3€pHA SHEPrUei 3JIEeKTPOMAarHUTHOTO MOJISI CBEPXBBICOKOW
YacTOTHl ITPEIIIONIAraloT HCIOJIb30BaHNE pazauyHbIX THHoB CBY ycTpo#CTB, pasnuyaromuxcsi Kak 10 HNPUHIUILY
JEWCTBHSA, TaK M 10 KOHCTPYKTHBHOMY HcnoiHeHHto. ITo cytn nmporiecc CBY 00paboTKy ceMsiH aHaJIOTHYEH MPOLeccy
TepMOOOPaOOTKH TUAIEKTPUIECKUX MaTepHanoB. ClieoBaTebHO, B 3aBUCHMOCTH OT IIOCTABJICHHOM 1enn 00paboTKH,
CBU ycrpoiicTBa momkHbI obecrieunBarh m3buparensHocts CBY HarpeBa, BeICOKH K03 (HUITMEHT mpeoOpa3oBaHuUs
CBUY »sHeprun B TemioBylo, paBHoMepHocTs CBY o00paboTkm oOwema Mmarepuaina, 3amuty CBY renepatopa u
3neKTpoMarHuTHyIo 6ezomacHocTs. [Ipn CBY 00paboTke ceMsH BayKHO 00eCIieunTh paBHOMEPHOCTH 00paboTK 00BheMa
CEeMSH W aBTOMATHYECKH IOANCPKHUBATH ONTHUMAJbHBIE peXuMbl 00pabotkm (pexumbl CBY mHarpesa). [Ims CBY
00paboTKM CeMsH IMpeaiaraeTcsi KOHCTPYKIUS YCTaHOBKK. OCOOEHHOCTBIO MpeiaraeMoii KOHCTPYKILUH SIBJISETCS TO,
4T0 00paboTKa CEMSH IPOU3BOJUTCS HA IBHXKYIIEHCS JICHTE [0 M3Iy4aTesleM ¢ KOHTPOJIEM U YIIPaBJICHUEM POLECCOM
M0 CKOPOCTH M KOHEYHOW TeMIlepaType HarpeBa, a Takke obecrieueHneM coriacoBanust CBY ncTouHuka ¢ Harpy3Kou
(cmoem cemsiH Ha TpaHcHOpTepHO#l JieHte). Ilpemnaraercs Takke aJrOpUTM pealn3allMd MHKPOIPOLECCOPHOTO
yrnpaBieHus ycrpoiictBoM. Takum o6pa3om, npeasiaraeMasi KOHCTPYKIHS YCTAHOBKH JUIsl 00pabOTKU CEMSH B CJIO€ T10]T
n3JTydaTeseM Ha JBIDKYLIEHCS TPAaHCIOPTEPHOW JIEHTE, a TaKKe TEXHOJIOTHYECKHH anroputM coriacosanus CBY
HCTOYHHMKA C HArpy3KOoW IO3BOJIIOT OOECHEYUTh T'apaHTHPOBAHHOE COONIOJCHHE PEKUMOB OOpabOTKH B CTPOTO
3aJ]aHHBIX Mana3oHax KOHEYHOH Temiepatypsl 1 ckopoctd CBU HarpeBa marepuana, a Taxke 3amuty CBY ncrounnka
OT OTPAKEHHBIX 3IEKTPOMATHUTHBIX BOJIH.

KiroueBnie ciioBa: cemena; CBY o6pabdorka; CBY ncTogHNK; MUKPOIIPOIIECCOPHOE YIIPAaBICHHE.

DESIGN OF THE DEVICE AND METHOD OF CONTROL OF THE MICROWAVE
PROCESSING OF SEEDS ON THE CONVEYOR BELT

Abstract. Sowing qualities of seeds, such as germination, germination energy, weight of 1000 seeds, etc., are
one of the components of obtaining high yields of agricultural crops. In agronomy, there is a whole arsenal of means and
methods for pre-sowing and post-harvest seed treatment, including electrophysical methods of exposure using ultra-high
frequency electromagnetic fields (microwave EMF). Technological methods of treating seeds and grain with the energy
of an electromagnetic field of ultrahigh frequency involve the use of various types of microwave devices, differing both
in principle of operation and in design. In fact, the process of microwave treatment of seeds is similar to the process of
heat treatment of dielectric materials. Therefore, depending on the purpose of processing, microwave devices must pro-
vide selectivity of microwave heating, a high conversion factor of microwave energy into thermal energy, uniformity of
microwave processing of the material volume, protection of the microwave generator and electromagnetic safety. During
microwave processing of seeds, it is important to ensure uniform treatment of the volume of seeds and automatically
maintain optimal processing modes (microwave heating modes). For microwave treatment of seeds, the design of the
installation is proposed. A feature of the proposed design is that seed treatment is carried out on a moving belt under an
emitter with control and control of the process according to the speed and final heating temperature, as well as ensuring
the coordination of the microwave source with the load (a layer of seeds on the conveyor belt). An algorithm for the
implementation of microprocessor control of the device is also proposed. Thus, the proposed design of an installation for
processing seeds in a layer under the emitter on a moving conveyor belt, as well as a technological algorithm for matching
the microwave source with the load, make it possible to ensure guaranteed compliance with the processing modes in
strictly specified ranges of the final temperature and microwave heating rate of the material, as well as protect the micro-
wave source from reflected electromagnetic waves.

Keywords: seeds; Microwave processing; Microwave source; microprocessor control.

Beenenne. [loceBHbIE KauecTBa CEMsIH, TAKUE KaK BCX0XKECTb, YHEPTUS IIPOpACTaHuUs, Macca
1000 cemsaH u Ap., SBIAIOTCA OJHOM W3 COCTABJISIOMIMX TOJYYEHHUS BBICOKUX YPOXKAEB
CEJIbCKOXO3SIMICTBEHHBIX KYyJbTYyp. B arpoHomMuM nMeeTcs LEbld apceHal CPEICTB U METOJI0B
MPEATNIOCEBHON W TOCIEyOOpPOUHON 00pabOTKM CEeMsH, BKIIOYAs W DJIEKTPOPU3UIECKHUE METOJIbI
BO3JIEHCTBUS C IPUMEHEHHUEM JIEKTPOMArHUTHBIX T0JIEN CBEPXBBICOKOM YacToThl (OMII CBY) [1-5].

TexHonornyeckre mpueMbl 00padOTKHU CEMSH U 3€pHa YHEPrHel ANEeKTPOMArHUTHOTO IMOJIS
CBEPXBBICOKOW YacTOTBhl MPEIOJAaraloT MCIONb30BaHWE pa3iauuHblx TuUnoB CBY ycrpoiicTs,
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pa3IMYaOIMXCs KaK M0 MPUHIUIY ASUCTBUA, TaK U IO KOHCTPYKTUBHOMY HcHoiHeHuIo. [1o cytu
nporiecc CBY 00paboTkM ceMsiH aHaJOTHYEH IPOLEcCy TEepMOOOPaOOTKU AMINEKTPHUECKUX
MartepuasoB. Cie10BaTebHO, B 3aBUCUMOCTH OT MOCTaBIeHHOM 11emm 00padoTku, CBY ycrpoiicTBa
JOJDKHBI oOecrieurnBath n3duparenbHocTh CBY HarpeBa, BRICOKHIT KO HUIMEHT MTpeodpa3zoBaHus
CBUY »sHeprum B TermioByr, paBHoMepHOCTs CBY 00paboTku oObema matepuana, 3ammuty CBY
reHepaTopa W JJIEKTPOMAarHUTHYI Oe3omacHOCTh [6-10]. I[Ipu CBY o00paboTke ceMsiH Ba)xXHO
o0ecreunTh PaBHOMEPHOCTh OO0pabOTKH o0beMa CEMSH W aBTOMAaTUYECKH IOJACPKUBATH
oNTUMaJIbHBIE peKUMBI 00padoTku (pexxumbl CBY Harpesa). B cBs3u ¢ 3TUM BOIPOCH pa3paboTKu
TEXHOJIOTMYECKUX IPHEMOB, KOHCTPYKIIMIA, CIIOCOOOB, a TaKXe MaTeMaTUYeCKUX MOoJene u
MeTo10B pacueta CBY ycTpoiCTB ABIISAIOTCS aKTyalbHBIMU.

Huxe npuBeneHsl pe3yiabTaThl pa3pad0TKU KOHCTPYKLHN YCTAHOBKHU U C1IOCO0a YIIpaBIeHUS
pexxuMamMu  paboThl Al TEXHOJOTMYECKOW 0O0paloTKM 3epHa M CeMsH, 00eCleuMBaIOLINe
cornacoBanne CBY wcTOYHMKA CO CIIOEM CEMSH M0 MHUHUMYMY KOd(QHUIMEHTAa OTpaK€HUS U
KOHTPOJIb PEKUMOB 00pabOTKH.

OcHoBHbIe pe3ybTaTbl. bonbmmHCTBO ycTaHOBOK CBY-00paboTKM  pa3siuyHBIX
MaTepHaJIOB MpeaIyCcMaTpuBa0T 00paboTKy o0beMa NMPOAYKTa B CIEIHaTbHON Kamepe (00beMHOM
pe3oHaTope).

CBY-00paboTka ceMsH U 3epHa MOXKET OBITh pealin30BaHa Pa3InYHbBIMHU TEXHOJIOTHYECKUMHU
MprUeMaMH ¥ Ha YCTPOMCTBaX pAa3IMYHBIX KOHCTPYKIM: 0O0paboTKa MOpLUHUM MaTepuaibl IOJ]
u3ay4areneM; o0paboTKa cjos MaTepuana Ha KOHBEWEPHOH JIGHTEe MOoJ M3iyuyaTeseM; o0paboTka
o0beMa (MoTOoKa) MPOAYKTa B TPOXOJTHOM OOBEMHOM pE30HATOpPE; 00paboTKka 0ObemMa MaTeprasa B
00BEMHOM PE30HATOPE MEPHOAMUYECKOro AeHCTBH. [Ipu 3TOM OCHOBHas mpoGiieMa, BO3HUKAIOIIAs
npu CBY-o00paboTke maTepuasia B 3aMKHYTOM oObeMe (0OBEMHOM pe30HaTOpe), 3aKIIoYaeTcs B
HEpaBHOMEPHOCTH 00pabOTKH (HarpeBa) pa3IMyHBIX o0acTell o0beMa MaTepuaia.

[Tpuumna HepaBHOMepHOCTH CBY-00paboTku 00yCIOBIIEHA TEM, YTO TepMHUECKUi dhdekT
JTUDJIEKTPUYECKOTO HAarpeBa 3aBHCUT OT MOAYJS HANpPSDKEHHOCTH DIEKTPHUYECKOrO  IMOJIS.
HepaBHOMEPHOCTHh AJIEKTPHUYECKOTO TOJIsI B 00beMe pabodueil KaMmepbl CBs3aHAa C 3aTyXaHHEM
ANEKTPOMArHUTHOM BOJIHBI, OTPAKEHHEM U HAJIOKEHUEM BOJIH C 00pa30BaHUEM 30H MUHUMAIbHOU U
MaKCUMAaJIbHOW HAIPSDKEHHOCTH AJIEKTpHYecKoro mois. Kpome TOro, CKOpPOCTh W KOHEYHas
temneparypa CBY HarpeBa ompenensercs HE TOJNBKO yAeIbHOW MOTJIONIaeMON B €IUHUIE 00beMa
MaTtepuasnia CBU-MOITHOCTBIO, HO M TEIUIOPU3NIECKUMHU XapaKTEPUCTUKAMHU TPOIYKTa, a TaKKe
YCIIOBUSIMU TEIJIOOOMEHa B CHCTEME, CJIEOBATENIbHO, C TEXHOJOTMUYECKUX TMO3ULIUNA BaXHO
o0ecTeunTh MUHIMAJIBbHYIO Pa3HHUILYy TEMIIEPATypbl BHYTpU 00beMa 00pabaTeiBaeMOro MaTepHaia.

VYka3zaHHble 00CTOSITENLCTBA MO3BOJIAIOT clienarh BhIBOA, uTo CBU-00paboTka ciost ceMsiH
MOJT M3JTydaTeIeM Ha JABIKYIIEHCS JIEHTe UMEET ONpeelieHHbIe PEMMYIIIEeCTBa iepes 00paboTKon
B 3aMKHYTOM 0ObeMe paboueil kamepsl. [Ipu 0OpaboTke ciiosi ceMsiH Ha JICHTE MO U3TydyaTelieM
KOHCTPYKTHBHO TIpOIIEe OOECTeYUTh IOCTATOYHYI0 PaBHOMEPHOCTH OOpa0OTKH CIIOSI CeMSH W
obecrneunTh KOHTPOJIb nporiecca CBUY-00paboTku 1Mo TakKUM MapaMeTpaM Kak CKOPOCTh M KOHEUHast
Temreparypa HarpeBa ceMsH. OmHako mpu 0Opa0OTKE CIOs CEMSH Ha JIEHTe HEoOXOIUMO
obOecnieunBath xopoiuee corjacoBanne CBY-uctoynmka c Harpy3koil (cjioeM Marepuana) Io
MUHUMYMY KO3 PHIIIEHTa OTPasKeHUS SJIEKTPOMAarHUTHOW BOJTHBI OT TIOBEPXHOCTH CJIOS.

Hna CBY o0pa®oTku ceMsiH TMpeanaraercs KOHCTPYKIMSI YCTAaHOBKH, TEXHOJIOTHYECKas
cxeMma KOTOpOH mpeJicTaBiieHa Ha pucyHKe 1. OCOOEHHOCTBIO TpeiaraeéMoii KOHCTPYKITUH SIBIISICTCS
TO, 4TO 00pabOTKa CEMSH MPOU3BOAUTCS HA ABWKYIICHCS JEHTE TOJ U3JIydaTeeM ¢ KOHTPOJIEM U
yTpaBJICHUEM TPOIIECCOM IO CKOPOCTH M KOHEYHOH TeMIIepaType Harpesa, a Takke o0ecrieueHHeM
cormacoBanuss CBYU-ucrounuka ¢ Harpy3koil (cioeM ceMsH Ha TpPaHCIOPTEPHOW JIEHTE).
Teopernueckoe 000CHOBaHKE MTAPaMETPOB TEXHOJIOTHYECKON CXeMbI ITpUBeeHO B padoTax [10-11].

Texauueckas cymHocts CBU-ycTaHOBKHU 3aK/II04aeTCsl B TOM, UTO TOJILIMHA [, KOHBEHepHOI
JIEHTHI 3, BBIMOJIHEHHOMN U3 IHUAJIEKTPUKA, BBIOUPAETCS C YUETOM JUTMHBI AJIEKTPOMArHUTHOW BOJIHBI
Y OTHOCUTENBHON AMAIEKTPHUECKON MPOHUIIAEMOCTH MaTepuraa JeHThl. TonmmHy cinos o0padarsl-
BaeMoOro MaTepuaia l; MmoaJaepKUBaIOT Ha ONIPEACICHHOM YPOBHE C YYETOM IMPOBOIUMOCTH 00Opalda-
THIBAEMOT'0 MaTepHalla g U €ro OTHOCUTEIILHON AMAIEKTPUUECKON MPOHUIIAEMOCTH €.
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Jns cormacoBanusi CBU-ucToOUHMKA C HArpy3KoOi MOJ JICHTOW YCTaHABIMBAIOT PETyIUpye-
MBI 3JIEKTPOMArHUTHBIN YKpaH 4 Ha PacCTOSIHUU OT Hee 3, 3aBUCAIIEM OT MPOBOIUMOCTH 00pada-
TBHIBAEMOT'0 MaTepualia U €ro OTHOCHUTENIbHOW audJeKTpudeckor nmponunaemoctu [11,12]. B mpo-
1ecce paboThl KOHTPOJIIUPYETCST CyMMapHbIH K03 UIMeHT oTpaskeHUst R U obecriednBaeTcst Mo-
nepkaHue ero MUHUMyMa (R<Rmin) IIyTeM NepeMEIICHUS HIEKTPOMArHuTHOTO SKpaHa.

[
7 7 1 4

3

A

[IpuetHbl
OuHKeg

1 - HICTOYHUK 3JIEKTPOMArHUTHBIX KoJieOaHMH; 2 - Kamepa; 3 - KOHBeiiepHas JieHTa; 4 - 9KpaH;5 - yCTPOWCTBO 3arpy3KH;
6 - yCTPOMCTBO BBITPY3KH; 7 - IPUBOJL DKpaHa; 8 - JaTUUK MepeMELIeHUs SKpaHa; 9- natunk Ko HuLIreHTa oTpaxe-
nust; 10 - myneTHILIEKCOD; 11 - aHanoro-undpoBoii mpeodpazoBaTeib; 12 - MUKPOIPOLIECCOPHOE YCTPOUCTBO; 13 — Kita-
Buarypa; 14 — nupomerp; [T4 - npeobpazoBarens yacToThl; 11 — 351€KTPONPHUBOI ICHTOYHOTO TPaHCIIOPTEpa

Puc. 1 -Texnosornyeckas cxema CBU- ycranHoBKH 1151 00pa00TKH ceMsIH B cJioe

TemnepaTtypa HarpeBa ceMsiH t KOHTPOIMPYETCS JaTYUKOM TeMIlepaTypsl (mupomeTpom) 14.
HenocpeactBeHHO peryaupoBaHHME CKOPOCTM M KOHEYHOM TeMIepaTypbl HarpeBa CeMsH tx
o0ecrieynBaeTcss N3MEHEHHEM CKOPOCTH JIBUIKECHHUS JICHTHI TPAHCIIOPTEpa 3a CYET PEryJIMpyeMoro
3JEKTPONPUBOJIA.

[Tpon3BOIUTENBHOCTh YCTPOICTBA OyaeT 3aBHCETh OT YCTaHOBJICHHON MorHoctu CBU-
ucrounuka. [IpeaBaputenbHble pacyeThl TMoOKa3biBalOT, uro mpu CBY-o0paboTke cemsH
MIPOU3BOAUTENBHOCTRIO 1 T/4 ycraHOBIeHHass CBU-MOLTHOCTh YCTAaHOBKHU JIOJIKHA COCTAaBIATH S5-7
kBT. O6beM MaTepuaia moj u3ryvaresneM OyAeT ONpeAesIaThCS TOMITUHON CJIOS U IMUPUHOM JIGHTHI
TpaHcIopTepa.

Crnenyer OTMETUTBH TaKXe, YTO HECMOTPs Ha OINpPECIICHHbIE TEXHUYECKHE MPEUMYIIECTBA
pa3pabOTaHHON KOHCTPYKIMHM Ui YCTaHOBOK, pa0OOTalomMX C HCHOJIb30BAHUEM SHEPTHH
anexkTpoMarHuTHBIX nojielk CBY, HeoOxoauMo obecrieunBaTh MEphl O€30MAaCHOCTH Ha MPEIebHO-
JOTY CTUMbIE€ HOPMBI JIEKTPOMATHUTHOTO U3ITy4YCHHUS.

[IpencraBiaeHHbIH TEXHOJOTMYECKUI AJTOPUTM COTJACOBAHUSL PEATM3YETCS C MOMOIIBIO
HCIIOJIHUTENIBHBIX MEXaHU3MOB U MUKPONPOILIECCOPHOIO yCTpOocTBa yrpaBieHUsl. OCHOBY CHUCTEMBI
YIPaBJIEHUSI COCTABIIAET MPOTrPAMMHUPYEMBIA JIOTUYECKUNA KOHTPOJUIEP, BKIIIOUYEHHBI B €IMHYIO
cucteMy ¢ CBY-ucTtouHukoMm, 3JIEKTPONPUBOAOM 3JIEKTPOMArHUTHOIO SKpaHa, JaTYMKAMU
KoahduLMeHTa OTpakeHUs, AATYUKOM TEMIEepaTypbl M PEryjIupyeMbIM 3JIEKTponpuBoioM. B
KaueCTBE OCHOBBI CHCTEMBI YIIPABIICHUS MOTYT OBITh MPUMEHEHBI MUKPOIIPOIIECCOPHBIC PETYIISTOPBI
kommannn OBEH TPM, Tak kak mpuOOpbl TaHHOW KOMIIAHWM IO COOTHOIICHUIO IEHA-KAYECTBO
3aHUMAIOT BHICOKHE MO3UIIMH HA PhIHKE.

Ha pucyHke 2 npuBeneHa cxema — anropuTM peaanu3alii MEKPOIIPOLIECCOPHOTO YIIPaBICHUS
ycTporictBOM. CoOrjacHO TPHUBEAECHHOTO aJrOpuTMa OCHOBHAsl IOCJEAOBATENBHOCTh JIEUCTBUI
COCTOHMT B CIIEYIOIIEM: BBOJ MapaMeTpoB 00pabaThIBa€MOT0 MPOAYKTa; pacdeT TOJIIMHBI CIOS
o0OpabaTbiBaeMOro  MpOAYKTa; pacueT pacCTOSHUS  MEXAy  KOHBEHepHOW JIEHTOH U
JNIEKTPOMArHUTHBIM 3KpaHOM. 3aTeéM pacueTHble 3HAUEHHs YCTaHABIMBAIOTCS B pabodeil 30HE
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YCTAaHOBKH, BKJIIOYAIOTCS 3JEKTPONPUBOA JeHThl TpaHcnoptrepa u CBUY-uctounuk. [Ipoucxoaut
obpaboTtka mpoaykra. [lpu Hapymenun cormacoBanusi CBU-ucrouHuka - MO CUTHAlIy AaTyuka
kod(duimenTa oTpakeHus: TPOUCXOAUT TiepemenieHue 3kpana. [Ipu orkinonenun pexxuma CBU-
HarpeBa Cj0s CEMSH - II0 CUTHAIy OT JaT4MKa TEMIIEpaTypbl PETyJIMPYEMBIM 3JIEKTPOIPUBOL
YCKOPSIET WM 3aMeJIISIET CKOPOCTh ABM)KEHHUS JICHTHI TPAHCIIOPTEpPA.

( Hawanw )
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w] BUIOOT UHPOPIMYINI HE TLICTVIELT

Puc. 2 — Anroputm ynpasiaenus npomneccom CBU-o0padoTku cemsin

Taxum o0Opa3zom, mpeiaraemMasi KOHCTPYKIHS YCTaHOBKHU It 0OpaOOTKH CEMSH B CJIO€ O[T
U3JTydaTesieM Ha JABIKYIIEHCS TPAHCTIOPTEPHOH JIGHTE U CIIOCO0 YIPaBICHHS PSKUMAaMHU paOOTHI ISt
TEXHOJIOTHYECKOH 00paboOTKM 3epHa M ceMsiH, oOecrieunBaroT cornacoBanne CBY-uctounuka co
CIIOEM CEeMSH MO0 MHHHMYMY KOI(QQHIMEHTA OTPaXECHUS M KOHTPOJb PEKUMOB OOPaOOTKH.
[TpakTHueckas peanu3anys pa3padOTKH IHO3BOJUT OOECICYUTh TI'apaHTHPOBAHHOE COOIIOACHUE
pPEeKUMOB 00pabOTKHM B CTPOTO 33JaHHBIX JMaNa30HaX KOHEUHOW Temmeparypbl u ckopoctu CBU-
HarpeBa maTepuaia, a Takke 3amutry CBY-ncTouHnKa OT OTpakKeHHBIX AJIEKTPOMATHUTHBIX BOJIH.
VYkazaHHbIE IPEUMYIIECTBA MOBBIIAIOT HAJEKHOCTh TeXHOIOrn4yeckoro npomecca CBY-o6pabotku
CeMsIH M 3€pHa, a TaK)Ke HaJIe)KHOCTh PabOTHI yCTaHOBKH.

3akmrouenne. Takum oOpa3oM, IpejyaraeMas KOHCTPYKIMs ycTaHOBKH Juist CBY-o0pa-
OOTKHM CeMSIH B CJI0€ O/ M3JIydaTesieM Ha JBIKYIICHCS TPAaHCHOPTEPHOH JIEHTE, a TaKKe TEXHOJIO-
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THYECKUN anropuTM coriacoBanus CBU-ucTouHnKa ¢ Harpy3Koi MO3BOJISIIOT 00€CTICUUTh rapaHTH-
POBaHHOE COOJIIO/ICHHE PEKUMOB 00paOOTKH B CTPOTO 33/JaHHBIX JHANa30HAX KOHEYHOU Temrepa-
Typsl U ckopocTu CBYU-HarpeBa Mmarepuana, a Takxke 3amuty CBU-UCTOUHMKA OT OTpaKEHHBIX dJICK-
TPOMArHUuTHBIX BOJIH.
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A.H. Manyiineunko, C.B. Benoun

JEKTPOO30HATOP BO3JIYXA JIJISI JKHBOTHOBO/UECKHNX MOMEIIEHA

Annotanmsi. OnHON U3 Ba)KHEHWIINX 3a]a4 )KUBOTHOBOJICTBA SIBIISICTCS CO3/IaHUE U MOJIEP)KAaHNE B 3aKPBITHIX
MIOMEILEHMAX HOPMHUPOBAHHBIX [TapaMETPOB MUKPOKJINMATa, KOTOPBIA 00ecrieunBaeT ONTHMaIIbHBIE 300THTHEHNYECKHE
U CaHUTapHO-BETEpPUHAPHBIC YCIIOBUS COJIEP)KaHNs )KUBOTHBIX. Hecoburoenne B 3aKpbITOM MOMEIIEHUH ONTHMAIbHOTO
MHUKPOKJIMMATa, TIPH TPOYHX PABHBIX YCIOBUSIX MOXKET MPHUBECTH K CHIDKCHHUIO NMPOJTYKTUBHOCTH, MOBBIIICHHOMY pac-
X0y KOPMOB Ha €JMHUITY TIPOIYKIMH, OBICTPOMY Pa3BUTHIO O0JIE3HETBOPHBIX MUKPOOOB, PACTIPOCTPAHEHHIO HH(EKINI.
JI0CTOBEpPHO yCTaHOBICHO, YTO HAaUOOJBIIYIO OMACHOCTb, C TOYKH 3PEHUSI 3apa)KEHHs CEIbCKOXO3SIHCTBEHHBIX KHUBOT-
HBIX, IPEJCTaBIISET BO3AYX. [Ipy colepKaHNM )KUBOTHBIX B CIy4ae BOSHUKHOBEHHS 3apaKeHNs 00JIE3HETBOPHBIMH MHK-
pOOpraHU3MaMH BO3HUKAET OMACHOCTb SNHUAEMUH. BiiusiHne 6051€3HETBOPHBIX OPraHU3MOB B KOHEUHOM CUETE TPUBOIUT
K ©KEroJJHOMY yepOy, IpHYHHIEMOMY KMBOTHOBOJICTBY OOJIE3HSIMHU U a/ie’koM ropsizika 15-18 % ot croumocTu npo-
JYKIMH, PETHCTPUPYIOTCS CIIOHTAHHBIE THEBMOHMH, BIIEKYLIHeE 3a co0oii riberns BIutoTh 110 20 % ocobeii. [Ipennaraercs
KOHCTPYKLUS 3JIEKTPUUECKOr0 030HATOpa BO3AyXa, pabOTaIONIEro Ha OCHOBE KOPOHUPYIOIIET0 pa3psiia, U CUCTEMBI 030-
HUPOBAHUsSI BO3yXa JUisi 00ecIieueHHs] BEICOKOTO KauecTBa 00e33apakMBaHMs BO3AyXa B KMBOTHOBOJYECKUX MTOMEIIle-
HUSIX Ha COOTBETCTBHE CAHUTApHBIM HOpMaM. OTIMYUTENEHON HOBU3HOH Npe/iiaraeMoi KOHCTPYKIIUH SIBIISIETCS] MOJTYJIb
W3ITy4aTesst, BHITOJHEHHBIN B BU/IE KEPAMHUUECKOTO OCHOBAHUS, Ha KOTOPOE 3aKpEIICHB! BOJIb(PAMOBBIC 3JIEKTPOIBI B
BHJIE CETKH, C COTOBOH (hopMoii ssuelikn. JJocTonHCTBaMHA TipeasiaraeMoii KOHCTPYKITHH JJIEKTPHYECKOTO 030HATOpA BO3-
JlyXa SIBIISIOTCA: oOecredeHne HaJAeKHOCTH PabOThI 32 CYET OTKIIIOYEHHS B CIydae aBapUHOW CHTyallMH; 3aluTa OT
NeperpeBa n KPUTHIECKON KOHIIEHTPALMK 030HA BHYTPH TTOMEIIEHHS B OJJHOM MECTE, 3a CUeT (IIorepa, J7aTINKOB 030HA
U TeMIepaTyphbl, 0JI0Ka EHTPAIBHOTO YIIPaBICHHUS; 00eclieueHIe paBHOMEPHOCTH JIe3MH(EKIINH TIOMENeHH O1aroaaps
BBITIOJTHEHHIO M3JydaTelsl B BUJE KEPaMUIECKOTO0 OCHOBAHUSI C 3aKPEIUICHHBIM HA HEM BOJb()PaMOBBIM 3JIEKTPOLOM B
BHUJIE CETKH C COTOBOI opmoit siueiiku. [IpeanaraemMasi KOHCTPYKIHUSI CUCTEMBI AJIEKTPUUECKOT0 030HUPOBAHMS IO3BO-
JIACT IIOBBICHUTH 3(1)(1)CKTI/IBHOCTI) ]IC3I/IH(1)CKLII/II/I " JE3MHCCKIIMN BO3AYyXa B MPOU3BOACTBEHHBIX ) KMUBOTHOBOAYECKHUX I10-
MEIIEHHS, a TaKoKe 00ECIIeYUTh PABHOMEPHYIO KOHIIEHTPALMIO 030HAa 10 00beMY [OMEIIEHHUS.

KnroueBble cjioBa: BO31yX, )KUBOTHOBOJIYECKOE ITOMEIIEHHE, 00€33apaKUBaHKE, 030H, 3JIEKTPOO30HUPOBAHHUE.

ELECTRIC AIR ZONATOR FOR LIVESTOCK ROOMS

Abstract. One of the most important tasks of animal husbandry is the creation and maintenance of normalized
microclimate parameters in closed premises, which ensures optimal zoohygienic, sanitary and veterinary conditions for
keeping animals. Failure to comply with the optimal microclimate in a closed room, other things being equal, can lead to
a decrease in productivity, an increased consumption of feed per unit of production, the rapid development of pathogenic
microbes, and the spread of infections. It has been reliably established that the greatest danger from the point of view of
contamination of farm animals is air. When keeping animals in the event of infection with pathogenic microorganisms,
there is a danger of an epidemic. The influence of pathogens ultimately leads to annual damage caused to animal hus-
bandry by diseases and mortality of the order of 15-18% of the cost of production, spontaneous pneumonia is recorded,
leading to the death of up to 20% of individuals. The design of an electric air ozonizer, operating on the basis of a corona
discharge, and an air ozonization system are proposed to ensure high quality air disinfection in livestock buildings for
compliance with sanitary standards. A distinctive novelty of the proposed design is the emitter module made in the form
of a ceramic base, on which tungsten electrodes are fixed in the form of a grid, with a honeycomb cell. The advantages
of the proposed design of an electric air ozonizer are: ensuring the reliability of operation due to shutdown in case of an
emergency; protection against overheating and critical ozone concentration inside the room in one place, due to a weather
vane, ozone and temperature sensors, a central control unit; ensuring uniformity of room disinfection due to the imple-
mentation of the emitter in the form of a ceramic base with a tungsten electrode fixed on it in the form of a grid with a
honeycomb cell shape. The proposed design of the electric ozone system allows to increase the efficiency of disinfection
and disinsection of air in industrial livestock buildings, as well as to ensure a uniform concentration of ozone throughout
the volume of the room.

Keywords: air, livestock building, disinfection, ozone, electrical ozonation.

BBenenue. OqHoI U3 BaKHEUIIIMX 3a]1a4 dKUBOTHOBOJICTBA ABJISIETCS CO3JJaHUE U MOAAepKa-
HHUE B 3aKPBITHIX IMOMEIECHUSIX HOPMUPOBAHHBIX MAapaMETPOB MUKPOKIMMATa, KOTOPBIH o0ecreyn-
BAeT ONTHMAJbHBIC 300TUTUCHNYECKUE U CAHUTAPHO-BETEPHHAPHBIC YCIIOBHS COACPKAHUS JKUBOT-
HbIX. HecoOutoieHre B 3aKpbITOM NOMEIICHUH ONTHMAaJIbHOTO MUKPOKJIMMATa, IPY MPOYUX PABHBIX
YCIOBUSIX, MOXKET IIPHUBECTH K CHUYKEHHIO MTPOAYKTHBHOCTH, TOBBIIICHHOMY PacXo Iy KOPMOB Ha e/li-
HUILY POIYKIIUHU, OBICTPOMY Pa3BUTHIO O0JIE3HETBOPHBIX MUKPOOOB, pacpOCTPAHEHUIO HH(PEKITHH.
JIOCTOBEPHO yCTaHOBIIEHO, YTO HAUOOJIBIIYIO OMACHOCTh, C TOUKHU 3PCHHUS 3aPAXKCHUS CEITbCKOX 035 M-
CTBEHHBIX KHBOTHBIX, IPEICTABIACT BO3AyX. [IpH coepxKaHnu KUBOTHBIX B CITy4ae BOSHUKHOBEHUS

57



Hnnosayuu 6 AIIK: npobnemvl u nepcnekmugwl 20212. Nel(29)

3apakeHHsi 00JIE3HETBOPHBIMU MUKPOOPTaHU3MaMH BO3HUKAET OMAaCHOCTb 3MuaeMun. Biusaue 6o-
JIE3HETBOPHBIX OPraHU3MOB B KOHEYHOM CYETE NMPHUBOJUT K €KETOAHOMY YIepOy, MPUUHUHIEMOMY
YKUBOTHOBOJICTBY 00JI€3HSMU U MajiexoM nopsanaka 15-18% ot croumocTu MpoayKIUH, PETUCTPUPY-
IOTCS CTIOHTaHHBIE THEBMOHUHY, BIEKYIIHE 3a c000ii rudens Bmioth 10 20% ocobeit. /s o6e33apa-
KUBAHUS U OYUCTKU BO3/AyXa B )KMBOTHOBOJYECKMX MOMEUICHUSIX 3(P(PEKTUBHO MPUMEHEHHE DJICK-
TPUYECKUX 030HATOPOB [1-7].

Hwxke npencraBneno onucanue paspadboranHoit B benropoackom ['AY KOHCTpyKITUH 3J1eK-
TPUYECKOTO 030HATOpa BO3/yXa, pabOTAIOIIEr0 HA OCHOBE KOPOHUPYIOLIETO pa3psisia, U CHCTEMBI
030HHUPOBAHMSI BO3/AyXa JUIsl 0OeCieueHus! BBICOKOIO KauecTBa 00e33apaKuBaHus BO3yXa B HKHUBOT-
HOBOJYECKUX MOMELICHUSX HA COOTBETCTBUE CaHUTApHBIM HopMaM [8-10]. OTnuunrensHOM HOBU3-
HOM mpeniaraeMoil KOHCTPYKLHUU SIBISETCS MOJYJIb M3JIydarTess, BHIIOJHEHHBINH B BUJIE KepaMuye-
CKOT'0 OCHOBaHUSI, Ha KOTOPOE 3aKPEIUICHbI BOJIb()PaMOBBIE 3JIEKTPOIBI B BHJIE CETKH, C COTOBOM (pop-
MOi1 siuelku, 4TO 00ecrieunBaeT paBHOMEPHOCTh Pa0OTHI U3TydaTes.

OcHoBHbIe pe3yabTaTthl. [IpennaraemMas KOHCTPYKIHS IEKTPUIECKOT0 030HATOPa BO31yXa
npejcTaBieHa Ha pucyHke 1. OHa cOCTOUT U3 030HOYCTOMYMBOTO BO3AyX0BO/1a 6, T/I€ YCTaHOBJICHBI
ANEKTPUYECKUI ABUraTeNb 4 IEPEMEHHOIO TOKA € 3aKPEIJICHHBIMU JIONACTSIMU BeHTHIIsATOpa 5. g
HaJe)KHOM (UKCallU U PETYJIUPOBKHU ANEKTPUUYECKOTO ABUTATENs IEPEMEHHOTO TOKA YCTaHOBIICHBI
casia3ku 3. JlonacTy BEHTWIIATOPA 3aKPEIUIEHBI HA AIEKTPUYECKOM JABUTaTeNe IEPEMEHHOTO TOKA AJIs
3acachIBaHUS BO3YIIHBIX Macc U3BHE U MoJlauu ux Ha (itorep 9. drorep 3aKperieH B 030HOYCTOM-
YHBOM BO3YyXOBOJIC Ha KECTKOM Kapkace 8. Ha ¢rorepe ycTaHOBIIGHBI 3IEKTPHUECKUE KOHTAKTHI,
KOTOpBIE MOJIKIIIOUEHBI K TeHepaTOpy BbICOKOro HanpspkeHus 10. ['eHepaTop BBICOKOTO HANPSIKEHUS
3aKpeIuieH B 030HOYCTOMYMBOM BO3yXOBOZAE JUIsl (POPMHPOBAHUSI HEOOXOAMMOTO HANpPSHKEHUS U
o0ecrnieueHns KOPOHUPYIOILIEro paspsa Ha uanydarene 12, MOaynu KOTOPOTO BBIIIOJIHEHBI B BHUJIE
KEepaMHYECKOT0 OCHOBAHHUS C 3aKPEIJICHHBIMU BOJIB(PAMOBBIMU JICKTPOIAMH B BUJIE CETKHU C COTO-
BoH (popMoil srueiiku. DKpaHUPOBAHHBIN MPOBOAHUK 11 cOeTMHEH ¢ TeHepaTOPOM BBICOKOTO HaImpsi-
KEHUS U n3nydareneMm. Pabouuit natumk o30Ha 13 3aKkperuieH Ha BBIXO/IE U3 U3NydaTesi, KOHTPOJIb-
HBIM 1aTyuK 030Ha 14 W JaT4MK TeMIepaTypbl Bo3ayxa 15 ycTaHOBIEHBI B IOMEIEHUH. biok 1eH-
TPaJIbHOTO YIpaBlIeHUs 7 pa3MellleH Ha BHEITHEH MaHeIu 030H0yCTONYMBOTO Bo3AyxoBoaa. KHomka
BKJTIOUCHUS/BBIKITIOUEHHS | ¥ MPeOXpaHUTENb MUTAIOMIEH CeTH 2 pa3MEUICHbI B MUTAIOIMIEH CeTH
ycTpoiicTBa. OCOOEHHOCTHIO IpeIaraeMoii KOHCTPYKIIMHU JIEKTPUYECKOTO 030HATOPA SBISETCS MO-
IyJb U3JTy4aTess, IpeJCTaBIECHHbIN Ha pucyHKe 2. Molysib n3yuaTesns, BHIIOIHEH B BUJIE KepaMu-
YECKOT0 OCHOBAHUS, Ha KOTOPOE 3aKPeTieHbl BOJIb(paMOBBIE 3JEKTPObI B BUJIE CETKH, C COTOBOM
(bopmoii sTUeHKH, 9TO 00ECTIEYUBACT PABHOMEPHOCTH PAOOTHI U3ITyqaTels.

DNeKTpUUYECKU 030HATOP BO3AyXa pabOTaeT ClexyIoUMM 00pa3oM: B 030HOYCTOWYMBOM
BO3JyXOBOJIe 6 yCTaHaBIMBAIOT Ha Cajla3KM 3 3JIEKTPUUECKUN JABUraTellb IEPEMEHHOIO TOKa 4, Ha
KOTOPBIN 3aKPeTUIsOT JIOMACTH BEHTHWIATOpa 5. HakuMaroT KHOMKY BKJIIOYCHHSI/BBIKIIOUEHUS | U
yepes MpeloXpaHuTeNb MUTAOLIEH CeTH 2 MOJA0T HallPsHKEHUE Ha OJIOK EHTPAIbHOIO YIIPaBICHUS
7, BBIOMPAIOT pexKUM paOOTHI U MEPEHANPABIISIOT HANIPSDKEHUE HA AJIEKTPUYECKUI JBUTATENh TIEpe-
MEHHOT'O TOKa 4, TIPH IMMOMOIIIX KOTOPOTO PACKPYUIHBAIOT JIOIACTH BEHTHIIATOPA S5 U (GOPMUPYIOT JaB-
JICHHE BO3AyXa, KOTOPOE HAIMIPABJIAIOT IO 030HOYCTOMYHMBOMY BO3AyX0BOAY 6 Ha (pirorep 9, KOTOPHIit
YCTaHABIMBAIOT Ha KECTKUM Kapkac 8. JlaBieHueM Bo3ayxa BO3JAEHCTBYIOT Ha ¢uorep 9, B xozie
Yero ero KOHTaKThl 3aMBIKAIOT U CUTHAJ O BKIIOUYEHUH DJIEKTPUUECKOTO JIBUTATelNs MEePEMEHHOTO
TOKa 4 Mo/alT Ha TeHepaTop Bbicokoro HampsikeHus 10. B renepaTope Bbicokoro HanpsixeHus 10
(dhopMupyroT pabodee HaNpsHKEHHUE U TI0 SKPAaHUPOBAHHOMY MPOBOAHUKY 11 HAmpaBIsIOT €ro Ha U3-
dydarenb 12, rae Ha KepaMHYECKOM OCHOBAaHUH C 3aKPEIUICHHBIM BOJIB(PAMOBBIM AJIEKTPOIOM B
BUJIE CETKU C COTOBOM (POpMOM siueHKHU MEXIy MOIYJIAMU H3Iydaress 12 co3maroT 3JIeKTpUIeCKui
KOPOHMPYIOIIUN pa3psil.
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1 - KHOITKa BKJITFOUCHUS/BBIKIIFOUCHUS; 2 - IPEIOXPAHUTENb MTUTAOMICH ceTH; 3 — cana3ku; 4 - AIIeKTPHICCKHNA
JBUTATENb TIEPEMEHHOTO TOKA; 5 — BEHTWIATOP; 6 - 030HOYCTONYMBBIN BO3/TyX0BOI; 7 - OJIOK EHTPaIBHOTO yIIpaBIIe-
HUS; 8 - )KecTKui kapkac; 9 — ¢urrorep; 10 - reHepaTop BEICOKOTO HAMpspKeHHS; 11 - 3KpaHUpOBaHHBIN TPOBOTHUK; 12 —
n3Mydarenb; 13 — pabounii qaT4uk 030Ha; 14 - KOHTPOIBHBIA JaTYHK 030HA; 15 - JaT4mk TemmepaTypsl Bo3ayxa; 16 —
MOHHUTOP; 17 - yCTpOHCTBO BBO/IA

Puc. 1 — KoHcTpyKIUS 3/1eKTPUYECKOT0 030HATOPA BO31yXa

r
L
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Puc. 2 — O0muii Bug MoayJist H3JIy4aTens

Koponupyromuii pa3psan B uziayyarene 12 npomyckaroT dyepe3 IOTOK BO3AyXa OT JIONAcTeu
BEHTWIATOpA 5, KOTOPbIE IPUBOJAT B ABM)KEHUE JIEKTPUUECKUM JIBUraTeIeM IEPEMEHHOro Toka 4
U T0JTy4aroT 030H. OOpa30BaHHBINA 030H HANPABJISIIOT OT M3JIyyaTesns 12 MOTOKOM BO3AYIIHBIX Macc
OT JIONACTe BEHTWIIATOPA 5, KOTOPbIE MIPUBOJIAT B ABMKEHUE SJIEKTPUUECKUM JABUTATEIEM NIEPEMEH-
HOT'0 TOKa 4 fajee 1o 030H0yCTOMYMBOMY BO3yXOBOZY 6 Ha IaTYMK 030Ha 13, KOTOPBIN pa3MeIaroT
Ha BBIXOJIE U3 030HOYCTOMUYUBOrO BO3yX0BO/a 6. 3aTeM 030H NOJAIOT B IOMEILEHHE HA KOHTPOJIIb-
HBIN JaTYuK 030Ha 14u naTyuk TeMieparypsl Bo3ayxa 15. Jlarunkom o30Ha 13 onpenensroT KOHIEH-
TPALMIO 030Ha Ha BBIXOJIE U3 U3Iydarens 12, KOHTPOIbHBIM TaTYMKOM 030HA 14 M TaTYUKOM TemIie-
paTypsl Bo3ayxa 15 onpenenstoT KOHLEHTPALMIO 030Ha U TEMIIEpaTypy BO3AYIIHBIX MacC B IOMe-
mieHud. [lokasaTenu 1aT4MKOB OTIPABISIFOT Ha OJIOK IIEHTPAIbHOIO YIIpaBiieHus 7, I/i€ MO MoKasa-
HUSIM JIaTYUKOB PACCUUTHIBAIOT MAapPaMETPhl paObOThI AJIEKTPUUECKOTO JBUTATENs IEPEMEHHOI0 TOKa
Y TeHepaTopa BBICOKOTO HATPSHKEHUS MUCXOJS U3 pekuMma padoTel. CHrHAN ¢ OJI0Ka [EHTPAIbHOTO
ynpaBieHus 7 MOAal0T Ha yCTPOMUCTBO BbIBOJA MH(OPMALIMU B BUJe MOHUTOpA 16, r/ie BEIBOJAT Ha
9KpaH rpaduku U nmapaMeTpsl paboTsl. [Ipyu momomm ycrpoiicTBa BBosa 17 BHOCIT KOPPEKTUPOBKU
B PEXHMMBbI pabOTHI M OTIIPABIISAIOT X HA OJIOK LIEHTPAJIbHOTO YIPaBICHUs 7, IPU IOMOIIM KOTOPOIO
KOPPEKTHPYIOT paboTy o3oHartopa. Jatunku 13,14,15 npumensrores it oOecriedeHns: cTabnibHO-
CTH pabOThI IEKTPUYECKOTO 030HATOpa BO3AYyXa M PABHOMEPHOCTH PACIIPENIEIEHUS] 030Ha BHYTPHU
MIPOU3BOJICTBEHHOTO NOMeENIeHUs. {151 OCyIIecTBIEHUS KOPPEKTHON paboThI MpeaoxeHa GpyHKIu-
OHaJIbHas cXeMa pabOThl CUCTEMBI HJIEKTPUUECKOIO O30HMPOBAHUS MPOU3BOICTBEHHOIO MOMeEIIe-
HUS, IPEJCTABICHHAs HA PUCYHKE 3.
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4 ¢

30 —(X) /P

B07

B02

B03

30 - 3aparommit oprad (3agatunk); [1P - mporpamMMHSIii perymistop, YV - ympasisomiee ycTpoicTBo (030Ha-
Top); OV - 00BEKT ympaBieHus ((KUBOTHOBOIYECKOE MToMeneHne); BO-Bo3aeHCTBYIONINIA OpTraH (IaTINKA H3MEPEHHS);
thap-sosn. - TEMIIEPATypa HAPYKHOTO BO3IYXa; Syow. - TUIOMIAAb IPON3BOICTBEHHOTO MOMEIIICHUS
Puc.3 — ®yHknnoHajabHas cxeMa padoThbl CHCTEMbI 3JIEKTPOO30HHPOBAHUS MPON3BOCTBEHHOI0 MOMELICHHSA

Z[J'If[ YHOpOIICHUA KOHCTPYKIOHUU CHUCTEMBI 3JICKTPUYCCKOT'O O30HUPOBAHUSA IIPEAIAracTCsa eé
KOMOWHHUPOBATh BMECTE C CUCTEMOW BEHTHJIAIIMU U KOHIUIIMOHUPOBAHUS MPOU3BOJICTBEHHOTO T10-
MCIIICHHA, YTO I1IO3BOJIUT 00€eCIIeUnTh PAaBHOMEPHYIO KOHIOCHTPALIUIO O30HA IO IMMOMCHICHUIO U YBC-
JUYUTH Ka4yecTBO 00€33apa’KuBaHus BO3JyXa B COOTBETCTBUH C TPEOOBAaHUSIMU CAHUTAPHBIX HOPM.

3aKiIo4eHne. I[OCTOI/IHCTBaMI/I npezmaraeMoﬁ KOHCTPYKIOHUU SJICKTPUYICCKOT'O 030HATOpa
BO3yXa SABJIAIOTCA:

- o0ecrieuenne HaaCXHOCTHU pa6OTbI 3a CYCT OTKIIFOUCHUS B CJIydac aBaprIHOIZ CUTyalluH,

- 3alIUTa OT MEPETrpeBa U KPUTHUYECKOM KOHILICHTPAIMU 030HA BHYTPU MOMELIEHUS B OJHOM
MECCTC, 3a CUCT (1).]1}01"61321, AAaTYUKOB O30HA U TCMIICPATYPHI, 010Ka HCHTPAJIbHOT'O YIIPABJICHUS,

- obecrnieyeHrne paBHOMEPHOCTH JIe3MH(EKIINU MTOMEIIEHUs O1arofapsi BHIMOJTHEHUIO U3Ty4da-
TCJIs1 B BUAC KCPAMHUYCCKOI'0O OCHOBAHHA C 3aKPCIIJICHHBIM Ha HEM BOJ'IB(I)paMOBLIM QJICKTPOAOM B
BHJIE CETKHU C COTOBOH (hOPMOIi sTUCHKH.

CHGHOB&TGJ’IBHO, npeajiaracMas KOHCTPYKIUA CUCTCMBI 3JICKTPUICCKOI'O O30HUPOBAHUA, 110~
BBICUT 3 (EKTUBHOCTH AC3UHPEKIINN U IC3MHCEKIINH BO3AyXa B MPOU3BOICTBEHHBIX KUBOTHOBO/I-
YCCKHUX MMOMCHICHUA, a COBMCIICHUC e€ ¢ cucremoi BCHTHUJIOHWU U KOHAUIIUOHUPOBAHUS ITO3BOJIUT
o0ecreYnTh PAaBHOMEPHYIO KOHIICHTPAIMIO 030HA IO MPOW3BOJCTBEHHOMY IOMEINECHUIO U Oyjaer
CIOCOOCTBOBATH JOCTHMXKECHHUIKO BBICOKOI'O Ka4d€CTBa 0663Sapa)KI/IBaHI/I$I BO31yXa B COOTBCTCTBUU C
TpeOOBAHUSIMU CAHUTAPHBIX HOPM.
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OBOCHOBAHUE NEPCINNEKTUBHOM KOHIEFIHEPHOFI TEXHOJIOTUU HOTO‘{HOPI
OBPABOTKH ITIOYATKOB CEMEHHOM KYKYPY3bI 1P CTALIMOHAPHOM
MEXAHU3ALIUN

AnHoTauus. B HacTosee BpeMs CebCKOX03SiCTBEHHBIE TPOU3BOIMTENHN 3epHa KYKypy3bl B Poccuiickoit De-
Jiepanuy paboTaroT B COOTBETCTBHUH C TOCYIAPCTBEHHOM CTpaTerneil MMIIOPTO3aMelleHus], a 3TO TpeOyeT pa3BUTHsI COO-
CTBEHHOH cHCTeMBbI ceMeHOBOACTBa. CesTh OTEUECTBEHHBIH CEMEHHOH Marepuall 0osiee BBITOJHO C SKOHOMHYECKOH,
NPaKTHYECKOM M Hay4HOU TOUKH 3peHust. OTeuecTBeHHbIE ceMeHa OoJiee KayeCTBEHHO PallOHMPOBAHbI U aIallTUPOBAHbI
K OMOILIEHO3aM POCCHICKHMX MOYB. Pa3BHTHE OTEUECTBEHHOTO CEMEHOBOACTBA KYKYpYy3bl TpeOyeT COBEPLICHCTBOBAHUS
TEXHOJIOTUH TIOTOYHOH 00pabOTKH yporxKasi, OCHOBAHHOH Ha paboTe palMoHaIbHO YKOMIUIEKTOBAHHBIX Y()(PEKTHBHBIMH
MalIMHaMH NOTOYHO-TEXHOJIOTHIECKUX JIMHUN. B COOTBETCTBHM C 3TUM MPEATIOKEH KOHIENTYaIbHBIH BAPHAHT KOHTEH-
HEpHOH TEXHOJIOTWH TIOTOYHOH 00pabOTKM MOYAaTKOB CEMEHHOM KyKypY3bl IIPH CTALMOHAPHON MEXaHU3aILNH, B OCHOBE
KOTOPOT'O TIOJIO’KEHA 33/1a49a COXPAHEHHMsI OTEHIMAIa yPOXKAHHOCTH 3a CUET MHHUMM3AIMH MaKpO- ¥ MUKPOIIOBPEXKIe-
Huii 3epHa. OllcHEeHa HHHOBAIOHHAS HAIIPaBJICHHOCTh TEXHOJIOTUH, & TAKXKE €€ SKOHOMHUUECKAs U MPAKTHYECKast Lelie-
cooOpazHocTh. HayuHble pekoMeH1ainy BEAYIINX OTEYECTBEHHBIX YUEHBIX, AKTUBHO Pa3BUBAOIINX JAHHYIO TEMATHKY,
YUYTEHBI B COOTBETCTBUHU C CHCTEMHBIM METOZOM 3KCIEPTHBIX HPOLEAyp B BUAE KOID(DHUINEHTOB ONPENEIISIOMNX KOM-
TUIeKTannio 3G (EeKTUBHBIX MOTOYHO-TEXHOJIOTUUECKHUX JIMHUN. B pesynbrare npeliokeH BapuaTHBHBIN psiji MapoK U
TUTIOB 000PY/I0BaHUsl, a TAK)KE JJaHbI 000CHOBaHHbBIE PEKOMEH/IALIUH POU3BO/ICTBY. BBISBICHO, YTO NOBBIIIEHHE YD eK-
THUBHOCTH TEXHOJIOTHH JOCTHUTAeTCsl HE TOJBKO 33 CUET KayecTBa PadOTHI JMHUM IPOU3BOJICTBA CEMSIH IpH 00padoTke
II0YaTKOB, HO ¥ 3a CUET NPUMEHEHHs 0€30TXO0JHOH MepepaboTKy MOOOYHBIX POYKTOB, @ UMEHHO JIETKOBECHBIX CEMSIH
Ha KOPM CEJIbCKOXO3SHCTBEHHBIM JKUBOTHBIM M HEKOPMOBBIX OTXOJOB B OTOINHUTEJIBHBIC MEJUICTHI Al KAMEPHOU Cy-
IIMJIKH, OCHAIEHHONW TBEPIOTOIUIMBHBIM KOTJIOM. B mrore paspaboran rpadudeckuii BapuaHT KOHCTPYKTHBHO-TEXHO-
JIOTHYECKUX CXEM BBIIICONMCAHHBIX JIMHUNA ¥ OTMEUEHB! HAIIPABJICHNS IEPCIICKTUBHBIX HAYYHBIX NCCIICJOBAaHNH 110 1aH-
HOW TeMaTuKe, TpeOyIoNHUX ITyOOKOro HayYHO-IIPAKTHYECKOTO OCMBICIICHHS M TOYHBIX PEKOMEHIAIINH.

KiroueBble c10Ba: KOHTEHHEPHAs TEXHOJIOTHS, 000PyI0BaHNUE, KYKypy3a, CEMEHA, 3aIIUTa OT MOBPEKIACHHUMH.

SUBSTANTIATION OF ADVANCED CONTAINER TECHNOLOGY OF FLOW
PROCESSING OF SEED CORN COBS WITH STATIONARY MECHANIZATION

Anneotation. Currently, agricultural producers of corn grain in the Russian Federation work in accordance with
the state strategy of import substitution, and this requires the development of their own seed production system. It is more
profitable to sow own seed material from an economic, practical and scientific point of view. Own seeds are better zoned
and adapted to the biocenoses of Russian soils. The development of own corn seed production requires the improvement
of the technology of technology of flow processing of the crop based on the operation of rationally equipped with efficient
machines of flow processing lines. In accordance with this, a conceptual version of the container technology for flow
processing of seed corn cobs with stationary mechanization is proposed, which is based on the task of preserving the yield
potential by minimizing macro - and microdamage to grain. The innovative orientation of the technology and its economic
and practical feasibility are taken into account. Scientific recommendations of leading domestic scientists actively devel-
oping this topic are taken into account in accordance with the system method of expert procedures in the form of coeffi-
cients that determine the configuration of effective flow and technological lines. As a result, a variety of brands and types
of equipment is proposed, as well as reasonable recommendations for production are given. It is established that the
increase in the efficiency of the technology is achieved not only due to the quality of the seed production line during the
processing of cobs, but also due to the use of waste-free processing of by-products, namely light seeds for feed to agri-
cultural animals and non-feed waste in heating pellets for a chamber dryer equipped with a solid fuel boiler. As a result,
a graphic version of the structural and technological schemes of the lines described above is developed and the directions
of promising scientific research on this topic are noted, which require deep scientific and practical understanding and
accurate recommendations.

Keyword: container technology, equipment, corn, seeds, damage protection.

Beenenne. Kykypy3a Kak MIICHUTA U PUC SBISIETCS OJJHON M3 OCHOBHBIX 3€PHOBBIX KYJIBTYD,
OTIPEIETISIONINX MTPOIOBOILCTBEHHYO Oe3onmacHocTh Poccun. B cBsi3u ¢ atim DenepanbpHas HaydHO-
TEXHUYECKasl IporpaMma pa3BUTHs CeJIbCKOro xo3siictea P® na 2017-2025 rr., onpenenseT nepe-
YEeHb MEPOTIPHATHH, HaNPABICHHBIX HA Pa3BUTHE dPPEKTUBHBIX CEIbCKOXO3SHCTBEHHBIX TEXHOJIO-
THid TIPOU3BOJCTBA M TIepepadOTKU KyKypy3bl. [loTeHInan ypoxaiHOCTH KyKypy3bl 3HAUUTEIEHO
BBIIIIE MIICHUIIBI M PUCA, OJJHAKO €r0 peaii3anys BO3MOXKHA TOJIBKO MTPU TIOCEBE TEHETUYECKH paiio-
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HUPOBAHHOTO M aJalITUPOBAHHOIO K OMOILIEHO3aM POCCUICKUX MTOYB CEMEHHOT0 MaTepHuaa, JINIIeH-
HOT'O MaKpo- 1 MUKPOIIOBPEXICHHH. ITO TpeOyeT pa3BUTHS COOCTBEHHOM CUCTEMbI CEMEHOBO/ICTBA,
OCHAIIIEHHON BBICOKO3(DPEKTUBHBIMH MAallMHAMU U OOOPYJOBAHHEM IPEUMYIIECTBEHHO OTeue-
CTBEHHOTO TMPOU3BOJICTBA. Pe3ynbTarhl Mcclen0BaHUM, MPEACTABICHHBIC B JaHHOW ITyOJIMKAIINH,
PacKpBIBAIOT Psifl MPUKJIAJAHBIX BOIIPOCOB MO JAHHON TEMaTHKE

OO0beKT U MeTObI HcciaenoBaHuil. OOBEKTOM HCCIIEIOBAHUS SIBISETCS TEXHOJIOTHUYECKUN
MPOLIECC CTAIMOHAPHON MepepabOTKU MOYAaTKOB KyKypy3bl B KAUECTBEHHBIN CEMEHHON MaTepHual C
MUHUMAJTBHBIM HAaHECEHHEM 3€pHY MaKpO- ¥ MUKPOTOBpEXIeHUH. B paboTe MCIONb30BaUCh CH-
CTEMHbBIE METO/IbI JIOTUKH B BapHAHTE pealn3allui SKCIIEPTHON MPOLEAYPhl YCTAHOBIECHUS IPUOPHU-
TETOB.

Pe3yabTaThl Hcciieq0BaHuil U ux 00cy:kaeHue. O0beMHEHNE MAIlIMH U 000PYI0BaHUS 110
MECTY, BPEMEHH U Ha3HAYEHHIO, UX B3aUMHOE MPOCTPAHCTBEHHOE PACTIONOKEHHUE B €IMHYIO CUCTEMY
MMOTOYHO-TEXHOJIOTUYECKUX JTMHUNA U MOJI00p KOHKPETHOTO MapOYHOI'0 COCTaBa OCYLIECTBIISJICS Ha
OCHOBaHMU METOJa KCIIEPTHON NPOLEAYPBl YCTaHOBJIEHUS IPUOPUTETOB [1].

CyTb MeTO/1a 3aKIII0YAETCs B TOCTPOCHUU MATPHUILIbI CMEKHOCTH, JIEMEHTaMU KOTOPOH SIBJISI-
10TCS1 KO3 UIMEHTHI IPEUMYIIECTB P MTOMIAPHOM CpaBHEHUHU KpuTepues [1]. B MmaTpuie Ha nepe-
CEUYCHUU CTPOKH M CTOJIOIA MPOCTABIISIIOT KO3 UIIMESHTHI MPEUMYIIIECTB Kjj DJIEMEHTA i-i CTPOKH (U;)
B CPaBHEHHH C DJIIEMEHTOM j-ro cTonoma (1)) (Tabmuma 1).

Tadauua 1 - MaTpuua nonapHoro cpaBHeHMsi KpMTEepHeB

Kpurepun U Uz . u; >k P; Ai Panr
uj ki k2 k]j Zk] P; Al
uz kz] k22 e kzj Zkz P2 ﬂz
u ki ki - ki Sk P P
2 - - - - - 2P i -

TodHOCTB OIIEHOK 00€CIIeUYnBaET YCTAHOBJICHUE TIPUOPUTETOB O IIKaje KA PHUIIMEHTOB:
ui-u = ki=15 wu~w =kj=10; w>ui =kj=0,5. (1)

3HaK « > » 03Ha4YaeT OTHOUICHHWE MPEUMYIIECTBA, TO €CTh, €CJIM KPUTEPHI Ui BAKHEE UEM Uj,
TO KO3 (PHUIIMEHT TPUHUMAIOT PaBHBIM 1,5; IpH X OAMHAKOBON BaXXHOCTH — 1,0, a Ipy MeHbIIIEH —
0,5. Koo puimeHTs! 3HAUUMOCTH KPUTEPUEB Ai OTIPENIEIISIOT 10 U3BECTHOMY OTHOILIECHUIO:

Ai=Pi/Y Pi npu YAi=1, (2)

rne Pi - cymMmMa Mpou3BeIeHUI 3JIEMEHTOB BEKTOP-CTPOKH Kjj Ha 3JIEMEHTHI BEKTOP-CTOI01A ) ki:
—

=3 l] - [ZkIV . 3)
B pa3sépnyToii popme BripakeHue (3) UMeeT BU:

Pr=ki-Yki+ki2-Yhko+ ...+ ki Dk

Po=kor-Yki +ka Ykt ..o+ k- Yk (4)

Pi=kir-Yki +kio-Yhko+ ...+ ki Yk

PaHr oT/€71bHOTO KpUTEPHs YCTAaHABIUBACTCS 110 3HAYEHUIO KO3((UIIMEHTa 3HAYMMOCTH L.
VYcraHOBIEHNE NPUOPUTETOB MOXKET OCYILECTBIATHCS KAK TPYNIIONW 3KCIEPTOB, TaK U MHIWBHUIY-
aJIbHO, HO HA OCHOBE MHEHMM psiJia SKCIIEPTOB.
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B pesynbraTe aHanmza MoOHOrpadU4ecKMX H3JaHHM, OIyOJIMKOBAaHHBIX OTE€YECTBEHHBIMHU
yueHbIMH [2-8], a TakXkKe MPEeJCTaBICHHOTO B OTKPHITOM JOCTYTIE OIBITA POCCUHCKUX U 3apyOeKHbIX
KOMIIAHUM U CEIbCKOXO3SMCTBEHHBIX Mpeanpustuii: BoponexcensMaiu, 3aBoa ®pyHse, Arporex-
Mai, JIyraneminemcepsuc, CremdneBatopmenbmai, Serbia Product, Petkus, Cimbria, Mecmar, Stela,
Symaga, Sukup, cenbCKoX0351iICTBEHHBIM IPOU3BOIUTENSAM MPEAIaracTcs KOMILUIEKT 000pyI0BaHUS
st co3anus 3 (PeKTUBHOrO MyHKTa 00pabOTKH MOYATKOB CEMEHHON KyKYpY3bl B IIOTOKE IIPH CTa-
LMOHApHOM MexaHuzauuu. IIpeanonaraercss BapuaTUBHBIA psJl MapoOK HJIM TUIOB 00OpYIOBAaHUSA
0TOOpaHHBIN M3 MHOXECTBAa BAPUAHTOB HA OCHOBAHUH aHAJN3a TEXHUKO-3KOHOMHUYECKUX XapaKTe-
puctuk. OTOOp pEKOMEHIyeMOi MapKH UM TUIIa 000PYAOBaHMS U3 BAPUATUBHOIO Psijia OCYILECTB-
JISUICS. METOJIOM SKCIIEPTHOW MPOLETYphl YCTAaHOBICHUS MPUOPUTETOB. i1 MPOCTOTH MOHUMAHUS
JAHHOTO METO/A HUJKE ITpeylaraeTcs IpuMep BbIOOpa 0OHOro U3 BUJI0B 000pyaoBanus. i BeIOOpa
KOHCTPYKIIMM BPEMEHHOTO XPaHWIIUIIA [TOYATKOB KYKYPY3bl B 00€pTKE, 0)KUIAIOIINX ITepepaboTKH,
OIIpEeJIeNIEHbl YUCIEHHO BbIpa)kaeMble KPUTEPUH OLCHKH, UMEIOLINE SABHBIM (PU3MUECKUIl CMBICT U
XapaKkTepu3yroue ypoBeHb 3(h(HEeKTUBHOCTH TEXHOIOTUN XPAHEHUS:

— MakKCUMaJibHasi CTapTOBAas BJIAXKHOCTh MIOYATKOB, 3aKJIaJIbIBAEMbIX HA XpaHeHUe (u1);

— 00beM xpaHwmma (u2);

— MaKCUMaJIbHO-I0MYCTHUMAs MPOJA0JDKUTEILHOCTh XPaHEHHS ITOYATKOB (13);

— BBIp@XEHHAs B MPOIEHTAX MOTEPs 3epHA OT €r0 MAaKpPO- ¥ MUKPOMOBPEXKICHHI MeXaHUYe-
CKUMH U OMOJIOTHYECKUMHU (haKTOpaMH BO3AECUCTBUS (144).

B pesynbraTe sKCIepTHOH Nponeyphl YCTAHOBJICHUS TPHUOPUTETOB OIPEACIICHBI KO PHIIH-
eHTsblI (1) 1 3anosiHeHsb! epBble 5 cTONOOB B TabnuLe 2. 3aTeM onpeieieHa cyMMa 3HaYeHUH K03(-
(GUIMEHTOB B KaX/10#1 cTpoke ) ki. Jlanee Ha ocHOBaHUM BhIpaxxeHn# (2) u (3) paccuntansl KO3 du-
LIUEHTbI 3HAYMMOCTH KpUTEepHeB Ai. UeM Oosblie Ai, TEM BBIILLIE paHT KPUTEPHUSI.

Tabauua 2 — MaTpuibl NONAPHOT0 CPaBHEHHSI KPUTEPHEB OlleHKH I(P(eKTHBHOCTU BPEMEHHOI0 XPAHUJIHINA
MOYATKOB KYKYPY3bl

Kputepuii u; u; U3 Uy ki P; Ai Paur
u; 1,0 1,5 1,5 1,0 5,0 10,00 0,33 1
Uz 0,5 1,0 0,5 1,5 3,5 13,25 0,24 3
us3 0,5 0,5 1,0 0,5 2,5 8,75 0,16 4
Uy 1,0 1,0 1,0 1,0 4.0 15,00 0,27 2
> - - - - - 55,00 1,000 -

Kak BUIHO U3 pe3yapTaToB SKCIEPTHOM OLEHKHU |-ii, HAUBBICIINMI, PAHT IPUHAIICKUT KPHU-
TepUIo (17) MAaKCUMaJIbHAs CTAPTOBAs BIAXXHOCTh MOYATKOB, 3aKJIa/IbIBAEMbIX HAa XpaHeHue. BTopeim
10 3HAYUMOCTH SIBJISIETCSI KpUTepuil (144) BhIpaXKEHHAs B MPOLIEHTAX MOTEPs 3€pHA OT €r0 Makpo- U
MHUKPOTOBPEXKICHUH MEXaHUYECKIUMH U Onosiornyeckumu (hakropamu. OcTanbHbIe ABa KPUTEPUS HE
HECYT NIEPBOOYEPETHON BaKHOCTH TIPH BHIOOPE THUIIA XPAHIIMILA W YYUTHIBAIOTCS B Kau€CTBE JI0-
MOJIHAOIIEH HPOpMAIUH.

B pesynbraTe BCero BBIIECKAa3aHHOTO COPMUPOBAHA BEJOMOCTh 00OPYIOBaHUS ISl KOM-
TIeKTauu 3G PEeKTUBHOTO MyHKTa 00paOOTKH MMOYATKOB CEMEHHOM KYKYpY3bl B IOTOKE MPHU CTaIlH-
oHapHOW MexaHu3aruu (tabnuna 3). [IpuBeneHHbIN BhIIIE TPUMEP SKCIEPTHON MPOILEAYPhl yCTa-
HOBJICHUS IPUOPUTETOB MO3BOIMI U3 4-X BApHAHTOB BApPUATHBHOTO Psia BHIOpPATh TOPU3OHTAIEHOE
CETYaTOE XPaHWIMILE, PACIOJIOKEHHOE Ha IJIOLa/IKE MepepadOTKU WM B €€ HENOCPEICTBEHHON
OIIM30CTH, KOHCTPYKTUBHO UCIIOJTHEHHOE C CUCTEMOMN MPUHYIUTEIBHON BEHTUISIIH ¢ OOKOBBIM HITH
LEHTPAJIbHBIM BO3IYIIHBIM KaHAJIOM (cM. Tabauma 3 m. 2).

Bce ocranpHble MamvHbl U 000pYyI0BaHKE U3 TaOIUIIBI 3 BRIOpaHBI aHATOTUYHO. B pamkax
JTAHHOM MyOJMKAIIK HE MPOBEJCH BHIOOP KPUTEPHUEB OIICHKH M pacdeT WX paHra Juisi Bcero obopy-
JTIOBaHMSI, a IPEJICTABJICH TOJIBKO OKOHYATENIbHBIHN pe3yabTaT aHan3a. JlaHHas myOnuKanus sBisieTcs
TOJILKO MPAKTHYECKUM MPHUIIOKEHUEM BBIIICONTMCAHHOTO METO/A, KOTOPBIN SBISIETCS OOIIEU3BECT-
HBIM U MTOAPOOHO OMHCaH B UCTOUHUKE [1].
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Tabdauna 3 — BenomocTh 000py10BaHust 1JIs1 KOMILIEKTAINH 3P (PeKTUBHOr0 MyHKTA 00pad0TKH NOYATKOB
CEeMEHHOM KYKYPY3bI B IOTOKE IPH CTAIMOHAPHOI MeXaHU3alHH

HaumenoBanue o6opy-
JIOBAHHS

BapuatuBHBIN paJ MapoK WM TUIIOB 000PYA0BaHUS

Pexomenryemast Mapka uinu
THIT 000PYIOBaHUS

1. [Ipuemka OT CenbX03MPOU3BOAUTENIEH MacChl HEOUHUILIEHHBIX TOYAaTKOB

1.1 B3BemmBaHue MOTyYSHHON MaCChl HEOUUIIIEHHBIX IOYaTKOB

Becoroe obopyznoBa-
HHE

1. Becol aBromo0OunbHbIe Toakinagasie MCTOK 7,5;
2. Becwr aBToMoOmnbHEIe BAJT «becdynnameHTHBIEY;
3. Becsl kapbepabie aBToMoOmnbHEIe BAJT «KoneiHbie»

80

Bechl kapbepHbBIE aBTOMO-
ounbHble BAJI «Koneii-
HeIe» 80

1.2.

H_[aﬂ,s{maﬂ MCXaHU3UPOBAHHAA NIEPETPY3Ka BO BPCMCHHBIC XpaHWIHIIA

IIpueMHUK-nOrpy3unK
MIOYaTKOB BO BPEMEH-
HOE XpaHWJIHIIE

1. MHOTOCEKITMOHHBII MPHEMHUK SIMHOIN KOHCTPYKIIHN
«Cepbus [IpoxgykT» B KOMOMHAIINY C IIEBPOHHBIM JICH-
TouHBIM TpaHcnoprepom TG.1.000;

2. I[Mpuemuunk-mno3arop DK-4.000 «Cep6ust [Ipoayxr» B
KOMOMHAIIMHY C HIEBPOHHBIM JICHTOYHBIM TPAHCIOPTEPOM
TG.1.000;

3. Iluratens-n03aTop NOYATKOB U 3epHa KyKypy3sl ITII3K-
50 c xoHBeilepoM JuIs no4aTkoB KyKypy3sl TIIK-20

IIpuemnuk-nozarop DK-
4.000 «Cep0us I[IpogykT» B
KOMOMHAIIMH C IIEBPOHHBIM
JICHTOYHBIM TPAHCIIOPTE-
pom TG.1.000

2. BpeMeHHOE XpaHEHHE TIOYaTKOB B 00EPTKE U MX CYIIKA €CTECTBEHHON BEHTHIIALINEH

BpemenHoe xpanu-
JIUIIE TIOYaTKOB KyKY-
Py3BI B 00EpTKE, 0KHU-
JTAIOMINX IepepadoTKu

1. l'opu30oHTaNBHBIE CETYATHIE XPAHUIIUILA C ECTECTBEHHOM
BEHTIUIAINCH, PACIIONOKCHHBIE B HETTOCPEICTBCHHOM OIH-
30CTH K IUIOIIAJIKE ITepepadOTKH;

2. BepTukanpHbIe ceTdaThIe XPAHUINIIA C €CTECTBEHHOM
BEHTIUIAINEH, pacIONI0KEHHBIE B HEITOCPEICTBEHHON OJIn-
30CTH K IUIOIIAAKE ITepepadoTKH;

3. F'opuzoHTaIbHBIE CETYATHIE XPAHUIIHINA, PACTIOIOKEH-
HBIC Ha IUIOIIAJIKE MepepabOTKH UK B €€ HEIOCPEACTBEH-
HOW OJIU30CTH, KOHCTPYKTUBHO UCIOJIHEHHBIC C CUCTEMOM
MPUHY TUTEITFHON BEHTWISIIUU ¢ OOKOBBIM HUITH IIEHTPATb-
HBIM BO3JIYIIHBIM KaHAJIOM;

4. BepTUKaJIbHbIE CETYAThIE XPAHWIUIIA PACTIOIOKEHHbBIE
HA TIIOMIAIKe TIepepaOO0TKH HIIH B €€ HETTOCPEICTBCHHOM
OIIM30CTH, KOHCTPYKTHBHO HCIIOTHEHHBIC C CHCTEMOM IIpH-
HYAUTEIbHONW BEHTWISILIMY € HEHTPATbHBIM BO3AYLIHBIM
KaHAJIOM

Tl'opu3oHTaNBEHBIE CETYATHIC
XpaHWININA, pPAaCHOJIO0KEH-
HBIC Ha TUIOIIAJAKE Tepepa-
OOTKM WM B €€ HENoCpe/-
CTBEHHOM OJIM30CTH, KOH-
CTPYKTHBHO HCIIOJTHCHHEIC
C CUCTEMOM INpPUHYJUTEIIb-
HOM BEHTUIALMU C OOKO-
BBIM WM  I[ICHTPaJIbHBIM
BO3/IYIIIHBEIM KaHAIIOM

3. MexaHu3upoBaHHAsI

pasrpyska BpeMEHHOTO XPaHIINILA B IPHEMHHK-103aTop (Har
[IpoxyxT»)

pumep, DK-4.000 «CepOust

YcrpoiicTBo s pas-
IPY3KH BPEMEHHOTO
XpaHWIIMIIA TOYaTKOB
B IPUEMHHK-7I03aTOP
(manpumep, DK-4.000
«CepOust [TpomykT»)

1. KynucHsrit mutarens ouncturens mogatkos OlI1-15 ¢
KPYTOHaKJIOHHBIM KOHBEHEpOM, a1aTHPOBAHHBIM IS pa-
60THI ¢ moyaTkamu KyKypys3sl Tina TJI-500 ¢ oTKpeITEIMU
rHOKMMH CKpeOKaMH, 3aKpEIJICHHBIMH Ha JICHTE;

2. MoOuIIbHOE YHEPreTHYECKOe CPEICTBO C TPAHCIIOPTHOM
nonaroii Tuna TJI-3 (unu nro0ble mo100HbIe YCTPOHCTBA);
3. ITopOopMK ¢ 3arpy304HBIM TPAHCTIOPTEPOM OUUCTH-
tesist mouatkoB OIIT-5

Kynuchslii nurarens oun-
cturens noyatkos OII-15 ¢
KPYTOHAKJIOHHBIM KOHBEM-
€poM, aJaNTHPOBAHHBIM
JULsl pabOTBHI C TOYaTKaMH
KyKkypy3sl Thna TJI-500 ¢
OTKPBITHIMH THOKUMH
CKpeOKaMH, 3aKperuIeH-
HBIMH Ha JICHTE

4. [Nomaya mOYaTKOB Ha OYUCTKY OT JINICTOBOM 00EPTKH

Tpancnoprep, nogato-
LU NOYaTKU U3 NpHU-
€MHHUKa-7103aTOpa B
Y4acTOK CHSITHS JIUCTO-
BOH 00epTKH

1. Tpaucnoprep neHTOYHO-cKpebKoBEIiA TJIC-300;

2. Tpancnoprep moyaTtkoB Kykypy3sl TIIK-20;

3. Tpaucnoprep nentounsiii TJI-500 ¢ OTKpBITEIME THO-
KHMH CKpeOKaMu, 3aKpEIUIEHHBIMU Ha JICHTE

TpaHcniopTep JIEHTOUHBIH
TJI-500 ¢ OTKpBITEIME THO-
KHMH CKpeOKaMH, 3aKpeTI-
JICHHBIMH Ha JICHTE

5. CHsiTHE JTUCTOBBIX 00EPTOK

OuncTuTens NOYaTKOB
KYKYypy3bl OT JINCTOBOU
00epTKH

1. Ouncturens nmoyatkos OI1-15;

2. Ouuncturens noyatkon OIIII-5;

3. OuucTuTenb NOYaTKOB KOHCTPYKIUH, IPEIOKEHHOMN
nHxeHepoM A.B. TUHSAKOBBIM;

4. BanplieBbIE OYHCTHTEIH MTOYATKOB KyKypy3bl «Cepous

ITpoagykT»

BanbueBbie ouncturenu
MOYaTKOB KyKypy3sl «Cep-
6us [IpogykT» ¢ ymydiie-
HUSIMU, TPEI0AKEHHBIMU
A.B. TunsikoBbM [9]
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[Iponomkenne Tabnuier 3

Haumenosanue 060-
pyAoBaHUs

BapuatuBHBIi psi MapoK WK THIIOB 000pYIOBaHUS

Pexomennyemast Mmapka uian

T 000PyAOBaHHS

6. TpancopTpOBKa JTUCTOBON OOEPTKH M JPYTUX HEKOPMOBBIX OTXOJ0B OYHCTKHU K

JICTBI JIS1 TBEPAOTOIIMBHOI'O KOTJIA CYIIMJIKHA

MECTY IepepaboTKH B I1e-

Tpaucnioptep
JIUCTOBOM O0EPTKU U
JpYyrux OTXOH0B
OYHMCTKHU ITOYATKOB KYy-

KypYy3bl

1. Teneckonmn4eckuii IEHTOYHBIA TPAHCIIOPTED C TITAJKON
nenroii TT 14-800J1;

2. JIeHTOYHBII ke1004aThIi TPAHCIIOPTEP CO CIIEIMATBEHON
nenToit KJIDK3-650;

3. Tpancnoprep seHTo4HO-cKpedkoBbii TJIC-300

JIeHTOYHBIH jKen00YaThIi
TPaHCIIOPTEP CO CIICIHAIIb-
o nenroit KIDK3-650

TOBJICHUS KOPMOB JJIsd CEIIbCKOXO03SICTBEHHEIX >KUBOTHBIX

7. TpaHCHOpTI/IpOBKa 3€pHAa, OTACIMUBIICTOCS OT MOYATKOB IIPU UX OYUCTKE OT JINCTOBOM OGCpTKI/I B Y4aCTOK IIpHUTO-

Tpancnoprep pypax-
HOTO 3€pHa

1. 3epHonorpy3uuk-TpaHcnoptép muekonsiid 3I1I1-8;

2. 3epHonorpy3umk-TpaHcoptép muekoBbid H3I1I-6 d159
«Buxpp»;

3. 3epHonorpy3unk nrHekoBbiii BK-120

3epHONOrpy34uK-TPaAHC-
nopTép mHekoBbIi 3ITITI-8

€MbIX KOHTEIHEpOB

8. CopTHpOBKa MMOYATKOB, OYMIIEHHBIX OT JINCTOBOH OOEPTKH C OTHOBPEMEHHOMN 3arpy3KOi 3allUTHBIX BEHTHIIUPY-

CopTupoBOYHEII1 JICH-
TOYHBIN TPAHCIIOPTEP
(xonsetiep)

1. CoptupoBouHbIif 1eHTOYHBIH Tparcmoptep C-JITP-700;
2. Konseiiep nenrounsiii macniekimonusiii KPH-10-01;
3. MHCcrieKnOHHBIN JIGHTOUYHBIH KoHBeiep JIN-6

CopTHpPOBOYHBIN JIEHTOU-
HeIi Tpancnoptep C-JITP-
700

MECTy HaKOIUICHUS M OTHPABKH B CYIIWIKY

9. Ilepememnienne 3aMOTHEHHBIX IOYaTKaMHU BEHTIIINPYEMBIX KOHTEHHEPOB OT COPTHPOBOYHOTO TPAHCIIOPTEPA K

I'mnpaBnuueckas te-
JIEXKKA-TIOIbEMHUK

1. I'mapaBimmueckas Tenexka (poxisi) TOR (BbicoTa moas-
eMa 710 200 Mmm);

2. Pyunas ruzpaBnudeckast TeJekka ¢ HO)KHUYHBIM TO]Tb-
emoM Noblelift ACX10E (Bbicota moabema 1o 800 Mm);

3. Pyunoii runpasindeckuii nogsemMauk Lema Im 1020 (BbI-
cora nogpema 1o 2000 Mm)

PyuHoli runpaBinyeckuit
noxbeMHUK Lema Im 1020
WJIM aHAJIOT C JAaHHOM BBI-
COTOM morbeMa

YYJaCTOK IPUTOTOBJICHUSA MEJIJIET

10. HepeMemeHI/Ie OT06paHHLIX IIpru COPTUPOBKE HCKOHAUITMOHHBIX, HCAO3PECJIbIX U 3aIJICCHCBECJIbIX [TOYATKOB B

Tpancnoprep

1. Tpaucnoprep nerTOYHO-CKpeOKoBEIi TJIC-300;

2. Tpancnoprep moyatkoB Kykypy3sl TIIK-20;

3. Tpancnoprep nenTounbiit TJI-500 ¢ OTKPBITEIME THOKUMHU
CKpeOKaMu, 3aKpETUICHHBIMU Ha JICHTE

Tpancnoprep mo4aTKOB
Kykypy3sl TIIK - 20

11. IlepemerieHre u 3arpy3Ka 3ar0JHEHHBIX BEHTHINPYEMbIX KOHTEHHEPOB B CYIIHIIKY

Ckragckoit caMoxo-
HBII IOIpy34MK

1. Ckmaackoii camoxoausrii morpyzunk HUBTEX;
2. Cknazackoit camoxoaabii morpy3unk TOR;
3. Cxmaackoii camoxoansrii morpyzunk GEKA E20

CKJ1aICKOW CaMOXOTHBIN
morpy3unk GEKA E20

12. Cymika 1moyaTKOB, 3aTPYKCHHBIX B BEHTWJIHPYEMBbIE KOHTECHHEPHI

Cymmnka
KyKYypy3bl B Io4aTKax

1. Bokc-cymmnka Cimbria;
2. IlepeoGopynoBannas cyumika Petkus;
3. IlepeobopynoBannas cymmika 000 «3EPHOKOJIOC

Boxkc-cymmnka Cimbria

13 Pasrpy3ka

BEHTUJIMPYEMBIX KOHTEHHEPOB MOCIIE CYIIKH [I0YAaTKOB U 10Jiadya UX Ha 00MOJIOT

Cxiaickoit caMoxof-
HBII OrPy34UK

1. Cxnaackoii camoxoausiii norpyzunk HUBTEX;
2. Cxnaackoit camoxoaubli norpy3unk TOR;
3. Cxuaackoii camoxoanslil norpyzunk GEKA E20

CxutaficKoi caMOXOTHBIN
norpy3unk GEKA E20

14. TnddepeHnnrpoBaHHBIN 0OMOJIOT OYATKOB C MUHUMH3AIHAEH MaKpO- M MUKPOITOBPEIKICHUI

MonoTribHO-cenapu-
pyrolee yCTpoicTBo
MCY)

1. MCY 1 nouaTtkoB Kykypy3sl (RU Ne 171115);
2. Monotunka MKII-10;

3. Monotunka MSH-25 «Serbia Producty;

4. Monotunka MR-20«Cimbriay

MCY n1st mouaTKOB KyKy-
py3bl koHCTpykunu (RU
Ne 171115)

15. TpancnopTHPOBKa 0OMOJIOYEHHOTO 3€pHA HA OYHCTKY C Pa3MEIIEHHEM B IPOMEXYTOUYHOM OYHKepe

Tpancnoprep

1. Tpaucnoprep mHekoBHIH TLH-150;

2. [THeBMOTpaHCTIOPTEP 3€PHA € IMEKTPHUCCKUM IIPHBOJOM
IIT3-15;

3. Z-00pa3Hblii JeHTOYHO-CKpeOKoBbIi Tpancnoptep JICT

[THeBMOTpaHCTIOpTED
3epHa C NEKTPUICCKUM
mpusogom I1T3-15
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[Iponomkenne Tabnuiet 3

Haunmenosanue 060-
pyJOBaHHUs

BapuaTHBHBIH psii MAPOK HIIH THIIOB 000PYIOBaHUS

Pexomennyemas mapka
WJIH THII 000PYJOBaHUS

16. IIpnemMka 0OMOJIOYEHHOTO 3€pHA B yYACTOK OYHCTKH, KAIMOPOBKH U MHKPYCTAINH (TIPUMEHSETCS B CIIyJae Mc-
MCY c HecOBEpIICHHON CHCTEMOH BO3AYIITHON OUYHMCTKH 0OMOJIOUYSHHOTO 3epHA)

I10JIb30BaHUA

3epHOMPUEMHHK

1. Ounmaromuii 3epHonprueMHuK O3 ¢ Hopueir HD;
2. TlpeMHHK C MpeBapUTEIbHBIM OUUCTUTEIEM
Petkus U15;

3. 3aBanpHad siMa ¢ 3epHOBOM Hopuer HII3-10

Ounnarmui 3epHONPH-
emHuk ®Pazgeesa O30 B
KomIuiexce ¢ Hopueid HO

17. TpancriopTupoBKa 0OMOJIOUEHHOTO 3epHA U3 MPOMEXKYTOUHOr0 OYHKEpa Ha OUHCTKY M KAJIMOPOBKY

Tpaucnoprep

1. Tpancnoprep mHekoBslit TIH-150;

2. [TneBMOTpaHCIOPTEP 3€PHA C IAEKTPUIECKUM IPUBOJOM
I1T3-15;

3. Z-006pa3Hblii JIeHTOUHO-cKpeOKoBhIH Tpancnoprep JICT

[TueBMoTpancnoprep
3€pHa C IIEKTPHUECKUM
npusogaom I1T3-15

18. OuncTka 1 KannOpoBKa 0OMOJIOYEHHOT'0 3epHa

Kommurext o6opynoBa-
HHS JUTS1 OYMCTKH U Ka-
JTHOPOBKH 3epHA KYKY-

py3sl

1. Acniupatop BA® B koMIuiekce ¢ OYHILIAIONIENH MAIIMHON
OMD;

2 A3poArHAMIYECKU KOMIUIEKT 000PYAOBaHHS IS
OYHCTKH U KanuOpoBKH 3epHA Mapku CAJl;

3. CuTO-BO3LyIIHBIN KOMIUIEKT 000pYyIOBaHUS IS
ouncTku U kanuoposku 3epHa AIPOCITIELIMALI (Ykpa-
WHA)

Acnupatop BA® B xom-
IUIEKCE C OYUILAIOIIEH Ma-
muHOM OM®D

19. MaKpycTanms 3epHa ¢ OAHOBPEMEHHBIM 3all0JIHCHUEM 3aIIUTHBIX BEHTHINPYEMbIX KOHTEITHEPOB TOTOBOH ce-

MEHHOU NPOAYKLUHU

IIporpaBnuBareins

1. IIpotpaBnusarens [1CD;
2. IlepenBrkHOI MpoTpaBouHbIi KomIuieke Petkus;
3. IIporpaBounas mamuna [1C-10AM

IIpotpaBnuBarens [ICO

20. 3aTapuBaHue TOTOBOM CEMEHHOM MPOAYKIMH B MEIIKH

Kommtekc 3aTapuBa-
HUA

1. Komnnexkc 3arapusanus menikos K3M-1;

2. Komnnexkc 3atapuBanus MemkoB OOO «CaMuHBeCT?;
3. Kommnekc 3arapusanus meukos tuna «bUI-BET» ¢
kackagoM (KMK)

Komriekce 3aTapuBanus
memkoB tumna «bUI'-BEI
¢ kackagoM KMK

20. 3aTapuBaHrE TOTOBOW CEMEHHOU IPOIYKIIMY B MEIITKH

Kommnekc 3atapuBa-
HUS

Komriekc 3arapuBanus menrkos K3M-1;

Komriekc 3arapuBanns MenrkoB OO0 «CaMuHBECTY;
3. Kommiekc 3atapuBanus MemkoB tuna «bUI-BEI» ¢
kackagoM (KMK)

Kommnekc 3aTapuBanus
memkoB tuma «bUI'-BEI»
¢ xackagoM KMK

21. HpI/IFOTOBHeHI/Ie TISJUIET Ik TBEPAOTOINIMBHOT'O KOTJIA CYIIMIIKH ITIOYAaTKOB KYKYPY3bI

21.1. Ilepemenienre OOMOIOYEHHBIX CTEPXKHEH MOYATKOB KYKYPY3bl B TyHKT U3MENIFYCHHUS U Pa3MENICHHE X B

BEPTHUKAIBHOM XPaHWIJIUIIE

Tpancnoprep

1. Tpaucnoprep neHTOYHO-CKpedkoBhIi TJIC-300;
2. Tpaucnoprep moyaTkoB KyKypy3sl TIIK-20;
3. Tpaucnoprep nentounbiit TJI-500 ¢ OTKpBITEIME THO-

KHMH CKpeOKaMH, 3aKpPEIUICHHBIMU Ha JICHTE

Tpancnoprep no4aTkoB
Kykypy3s! TIIK-20.

21.2. 3arpy3ka cTep)KHEH B BEPTUKAIBHOE XPAHHJIHIIE, YCTAHOBICHHOE HAJl U3MEIbUUTEIEM, 000PYI0BaHHOE Pery-
MOU 10 JJIMHE TEYKOM JJIsl IOJJaYi CTEP)KHEW B MUTATENIb U3MEIbYUTEIS

Iupye

Tpaucnoprep

1. Tpancnoprep nenrouno-ckpedkossiii TJIC-300;
2. Tpancnoprep nouatkoB Kykypy3sl TIIK-20;
3. Z-00pa3Hblii JIeHTOUHO-cKpeOKoBbIH Tpancnoprep JICT

Z-00pa3HbIii JICHTOYHO-
CKpEOKOBBIN TpaHCTIOPTEP
JICT

21.3. HakomieHue IuCcTOBOM 06€pTKI/I " ApYrux HEKOPMOBLIX OTXOJ0B OYUCTKH Ha OETOHHOM IUIOIIAKE ITyYHKTa
M3MCJIBYCHUSA U UX MOoJa4ad B IMUTATCIIb U3MCJIBYNUTEIISL OJHOBPEMCEHHO C 00MOJIOUEHHBIMH CTCPIKHAMU

Tpancnoprep

1. JIeHTOYHBII KemoO9YaThId TPAHCTIOPTEP CO CIIEUATEHON
nenrtoit KJIDK3-650;

2. Tpaucnoprep aeHTogHO-cKpedKoBbIit TJIC-300;

3. Z-00pa3Hblil JIeHTOYHO-CKpeOKOoBbIi Tpancmoptep JICT

Z-00pazHBbIii TIEHTOYHO-
CKpeOKOBBIN TpaHCHOPTED
JICT

21.4. 3menpueHrne 0OMOIOYEHHBIX CTEP)KHEH OYAaTKOB KyKypy3bl H APYTUX HEKOPMOBBIX OTXOA0B OYHCTKH C IO-
Jlauei CeYKH BO3AYIIHBIM MOTOKOM B BEPTUKAJIbHBII HAKOIUTENb-3arPy34uK IIpecc

a U3rOTOBUTCIIA IICJIJICT

HUsmenpunrens

1. U3menpuutens kopmoB Bonraps-5 (MKB-5);
2. U3menbuntens JIKM-5;
3. M3menpunrens KJAY-2 ¢ 1opaboTKO# KOHCTPYKLIUH,

IpeUIokeHHON K.T.H. A.A. BepTuii

Wamenpuntens KIY-2 ¢
JIopabOTKON KOHCTPYK-
LIUH, IPEJIOAKEHHOM K.T.H.
A.A. Beptuii [10]
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[Iponomkenne Tabnuie! 3

HaumenoBanue o6opy-
JIOBaHUS

BapuaTuBHBIH psii MAPOK MIIM THIIOB 000Dy IOBaHHS

Pexomennyemas mapka
WM TUI 000pyAOBaHUS

21.5. Ilpou3BoACTBE MEIUIET C UX HAKOIUICHHEM B MEXaHH3HPOBAHHOM OyHKepe-ThTaTesne

JIunus npoussoacTea
TEeJIeT

1. JIuaus rpanynupoBarus omwiok JII'-500 (AJIb I'pymnm);
2. JIuHUs U3TOTOBJICHUS MeUIeT U komOukopma MJIT'-1000

COMBIL. 2;
3. JIlunwust rpanynupoBanus «CoyoBel 6 ¢ adpouHaMuye-

CKOIl cymmiIKoi

JIunus rpanyauMpoBaHus
«Cornogeit 6» ¢ a3poauHa-
MUYECKOH CYIIHUIIKOI

21.6. dacoska TormmuBHBIX newieT B BUI'-BEI'n

dacoBouHOE 000pYIO-
BaHHUE

1. CraHnus 3aTapuBaHUs MATKUX KOHTeltHepoB Tuna «bUI'-
BEI™» SZ 1000 ITALTECH;

2. Hanmomaurens memkoB «BUT-BET KMK;

3. CraHuus 3aTapuBaHHsA MATKHX KOHTeHepoB Trma «BUI -
BEI» C3 500 10/2 JT

CraHnus 3aTapuBaHus
MSTKAX KOHTEHHEPOB
tuna «bUI-BET» C3 500
10/2 J1

22. IIpuroroBieHue KOPMOBOH AEPTH U3 HEKOHAUIIMOHHOTO 3€pHA KYKYPY3HhlI

22.1. HakomnieHue HeKOHIUIMOHHOT 0 3€pHA B yHKTE MPUTOTOBIEHUS KOPMOBOH IE€PTU

ByHkep-Hakonurenb

1. Bynkep-nakomutens Petkus mapku VS;
2. bynkep-naxonurens BI'TI-10;
3. bynkep 3aBanbHbIN b3-5

Bbynkep-nakonurens BI'TI-
10

22.2. 3menpueHne 3epHa APOOMIIKOH ¢ ITHEBMATHUECKUM 3a00pOM 3epHa U3 OyHKepa-HaKOMHUTEIs

Jpoduika

1. Ipobuiika 3epua JI13;
2. Ipobuiika 3epua JI1M;
3. Ipobuika 3epua JIKP

Jpoodunka 3epHa JIKP

22.3. HakoruieHue U3MeIbueHHON NepTH

byHkep-Hakonurenb

1. Bynkep-naxonutens OO0 «I'K ADI-AT'POy;
2. bynkep cyxux xopmoB bCK;
3. Bynkep-Bopommresns it kombukopma bB-4

ByHKkep cyxux KOpMOB
BCK

22.4. Tleperpy3ka U3MENBUCHHON JepTH U3 OyHKEpa-HAKOMUTENS B aBTOTPAHCIIOPT

1. [lTnexoBEIi morpy34nK st kombnkopma APT'OH-

ABAHTAPJ;
2. ll1nekoBblit norpy3unk komnanun Konseiiep-EBpocHab ¢

MIPUEMOYHBIM OyHKepoM Ha 250 ;
3. Tpancnoprep mHekoBsIi nepensuxnaoi TIITT

Tpancnoptep MIHEKOBLII
nepensrkHoi TIHIIT

JlaHHbIe IpUBeICHHBIE B Ta0nuLe 3 rpadMuecKy BhIPAXKAIOTCS B BUJIE TEXHOJIOTHYECKUX
cxeM (pucynku 1-3) [11].
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D dexTBHOCTD TIEpepadaTHIBAIOIIETO MPEATIPUSATHS TIOBBIIIACTCS TP CHIKEHUH 3aTpaT Ha HJIeK-
TPUYECTBO WM TEIUIOBYIO SHEPIHIO. 11epeioBo OIBIT OTEYECTBEHHBIX PEAIPUATUI TIOKa3bIBACT, YTO IIe-
pepalboTka OTXO/I0B IPOM3BOZICTBA B TEIUIOBYIO SHEPIHIO BECbMa MEPCIEKTUBHA U BOCTpeOoBaHa. B aTom
CcITydae HEKOpPMOBBIE OTXOJIbI IPOM3BOJICTBA 1IENIECO00PA3HO MepepadoTaTh B OTOMHUTEIbHbIEC TAIICThI TS
TBEPAOTOINIMBHOTO KOTJIA CYIIMJIKHU IIOYATKOB KYKYpPYy3bl. DKOHOMHUS CPELICTB OCYILIECTBIIIETCS HE TOJIBKO 3a
CYET CHIDKEHHUS SHEPrornoTpeOIeHNs POM3BOACTBA, HO U 32 CUET OTCYTCTBHS 3aTpaT Ha YTIIM3AIMIO OTXO-
JIOB.

[ladaqa Avemobod ooepmki v FIoda4a GOMONGHEHNEX CIMEDXHEL
Jpakobiarmex AoHamxob - na4amK08 KUYKLYDL 361 F-4
HQ UIME/b YOHUL I H UIMEAbHOHUE I
M3 s : W5 nus ff :
I I
—mm BpOKOBaHHEE NOYATRY F—————————— - :
@» /uicmobas odepmxa /}\ |
I
— ?epmu noYamKal v Xparenue :
=t Jiemens ¥ /Ioda4a CmEDXHEY ROYamKOD |
I OMOATHEHHEIX |
I CImEaXHED I
i nosamkob -8 :
‘ KKy 38 / |
, / |
LHaOxeHue KomessHo e i ’ !
KOMEDHOU CLUILIAKY NEAACMAMY il :
codcmbernozo npoustodomba I :
]
I
11
T /f

e 2 .'ﬁpawﬁﬂd[mﬁﬂ 53
NEATET: Hamensvenue
HMamEpLanot
gna npousbodomba
neem

1 —rpy30BOE TPAHCTIOPTHOE CPEAICTBO; 2 — anmapaT I POM3BOJICTRA ITEIUIET; 3 — IBYXCTYIEHYATBIN H3MENTBUUTENh; 4 — CEKIMOH-
HBII OyHKEp; 5 — TpaHCIOPTEP; 6 — CEKIIMOHHOE BPEMEHHOE XPAHWIIHILIEC
Puc. 2 - Texnosorn4yeckasi cxema mpouecca Npou3BoACTBA MeJIeT I/ KOTJIa KaMePHOi#l CYyIIMIKH U3
HEKOPMOBBIX 0TX0/10B POU3BO/ICTBA

Bcé nerxkoBecHoe 3epHO, He Mpe/ICTaBILsolIee c000H 0c000M IIEHHOCTH B KAYECTBE CEMEHHOTO Ma-
Teprasa 1enecoo0pa3Ho NepepadaThBaTh B KOPMOBYIO JIEPTh IS CENBCKOXO3HCTBEHHBIX YKUBOTHBIX, 3TO
TIO3BOJISIET MOTYYUTh JOTIOTHUTENBHBINA S3KOHOMUYECKHI A(PDEKT.

[lodaya odpyueH1oze 3epHa
AL OYUCIKE NoHamKol om aucimsel
HA UIME/LHEHUE
&> FepHo odpyweHHoe Rpy DWICTKe Om AUCmoboy o0eomKy M3 s 1
——o> FEDHO HE 2O0HOE HA CEMEHA

e JEpHoBas depms

o

1106040 HEKOHGLUUGHHOZD 380HA
HA UIMENL YeHUE
M3 s I}

"
M

Hare/s Yesue 380Ha L ROLHeHUE
Peanzauua kapmolod depmet -
b xubomwobodvecxkue §
noednpusmus

AT (.|

KopMobou depmu - "=

% 2 1 4y G
1 —Trpy30BoO€ TPaHCIIOPTHOE CPENCTBO; 2 — OyHKep Ui AepTH; 3 — NpoOHIIKa; 4 — NIHEKOBBIH 3€PHONOIPY3YHK;
5 — 3epHOBO OyHKEp
Puc. 3 - TexHosioruyeckas cxema npoijecca npou3BoJCTBa 3¢PHOBOIi IEPTU U3 KOPMOBBIX 0TX0/10B IPOU3BO/I-
cTBa

B nuHMm, nprBeneHHON Ha pUCyHKe 1, IpeIoyKeHHOM [ 3aBOJICKOH 00pabOTKH IIOYATKOB 1
3epHA CEMEHHOU KyKYpY3bl PEaJIM30BaH Psi/i MEPOTIPUSITHI MUHUMU3HPYOLIMX MaKpO- ¥ MAKPOIOBPEK IS~
HHS 3epHa (PUCYHOK 4).
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N3 pucynka 4 BUAHO, 4TO NMpeAIOKEHO 21 3auTHOE MeponpusiTre. JJaHHbIe MEPOTIPUSITUS HE
SIBJITFOTCSI PABHO3HAYHBIMU, OJTHAKO 0053aTENBHBI K BHITIOTHEHHIO, 0COOEHHO B 00JIACTH TIPUMEHEHUS
3aIUTHBIX KOHTEHHEpoB [12]. Haubosee 3HaYMMBIM SBIISIFOTCS 0OeCIieueHre ABYXCTaIUNHON 1as-
IeH CYIIKY MOYaTKOB U UX AudepeHInpoBaHHbII 00MOJIOT. DTH Mpolecchl Hanboiee IKCTpeMalib-
HBIE C MO3ULIUK MAaKpO- U MUKPOTIOBPEXKICHUHN 3epHa U TPeOYIOT yriyOJeHHBIX HAYYHBIX HCCIIEI0Ba-
HUH.

Coznanme BbICOKOA((DEKTUBHBIX CYIIMIIOK IMOYATKOB U MOJOTHUIIBHO-CENapUPYIOIIUX CUCTEM
JUTSI CEMEHHOM KYKYypy3bl BeChbMa MEPCIIEKTUBHASI HAyYHAs 3a/la4ya JJIsl POCCHICKOW HAYKU M OTede-
CTBEHHOTO CEJIbCKOXO3SUCTBEHHOTO MAIIMHOCTPOECHHSI. ITO BO3ZMOKHO TOJIBKO IIPU OCYIIECTBICHUU
COBMECTHOUN HayYHO-TIPAKTUYECKON JEATEIHOCTH BEIYIIMX HAYYHBIX IIIKOJ U CIEIUAIUCTOB Pealb-
HOTO CEKTOpa CEeIbCKOX03IiCTBEHHOTO MMPOU3BO/ICTBA.

B pe3ynbraTe oTeuecTBEHHOE CEMEHOBOICTBO KYKYPY3bl IOJIYUUT JallbHEHIIEe pa3BUTHE B 00-
JacTU BHEAPEHUS B IPOU3BOJICTBO HOBBIX TEXHOJIOTHI MOTOYHON 00pabOTKH yposkasi, OCHOBAaHHBIX Ha
paboTe panMoHANBHO YKOMIUIEKTOBAHHBIX 3(P(EKTUBHBIMU MAIIMHAMHU MOTOYHO-TEXHOJIOTHUYECKHX
JIMHUN.

BobiBoabI. B pesynbraTe 00001I€HNS MOXKHO C/IENaTh CIEAYIOIINE BHIBOIBI.

1. CuctemMHBIN METOJT peann3aluy SKCIEPTHON MPOLEyPbl YCTAHOBJICHUS PUOPUTETOB MO3-
BOJISIET OCYIIECTBIISITh OOOCHOBAHHBINM BBIOOP MAalIMH M 000pyIOBaHUS AJIs pa3pabOTKU M CO3IaHUS
3¢ exTUBHOrO MyHKTa 00PAOOTKHU MOYATKOB CEMEHHOM KYKYpPY3bl B IIOTOKE MPU CTAIMOHAPHON Me-
XaHHU3AIIH.

2. TlpennosxeHHble B TaOiMIle 3 MapKW WM THUITBI 000PYIOBAaHUS HECYT PEKOMEHAATEeIbHBIN
xapaxTep a1 0a30BOro KOMILIEKTOBaHUS 3(PPEeKTUBHOTO nepepadaThIBAIOLIETO MyHKTA.

3. B nmanHoii obmactu Hanbosiee MepCcrneKTUBHBIMU SBIISIOTCS MCCIEA0BAaHUS MTPOBOAUMBIE C
I[EhI0 COBEPIIICHCTBOBAHUS PA0OYMX OPraHOB MAIIWH, MUHUMH3UPYIOIIUX MaKpO- H MHKPOIOBpE-
JKICHUS 3epHA Ha dTanax CYIIKH IMOYaTKOB U UX T PepeHITMPOBAaHHOTO 0OMOJIOTA.

4. Peanu3zaiusi MpUHIIMIIA KOHTEHHEPHOH 3alIUTHI MOYATKOB U 3€pHA MPHU UX MOTPY30YHO-TIe-
perpy304YHBIX paboTax, B COBOKYITHOCTH C JPYTUMU 3AIIUTHBIMH MEPOIPHUATHIMHE, TTO3BOJIUT MUHH-
MHU3HPOBATh MAKPO- U MUKPOTIOBPEXKICHUS 3€pHA.

5. DddexTHBHOCTS TOTOYHON 00padOTKM MOYATKOB CEMEHHON KyKypy3bl IPU CTAIIMOHAPHON
MEXaHM3aIMH BO3PACTAET HE TOJIBKO 3a CUET MOBBILICHHS KaueCcTBa MPOIYKIIMH, HO U 3a CUET Mepepa-
OOTKH BTOPUYIHOTO CHIPHSI M OTXOJIOB.

6. Peanuzamus psnga npeayiaraeMblX MEPONPUSITHI B MEPCHIEKTUBE MO3BOJIUT Pa3BUTh OTEYE-
CTBEHHYIO CHCTEMY CEMEHOBOJICTBAa KYKYypy3bl B 00JacTH nepepaboTKU yporkas Ha CEMEHHOM Marte-
puan
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V]IK 629.3.015:629.3.032
M.U. Pomanuenko

MOJIEJTUPOBAHHUE CUJIOBBIX HAPAMETPOB HINHBI HA OCHOBE
IHEPEMEHHOMH 21I1IOPBI HOPMAJIBHBIX PEAKIIUH ITPU KAYEHHUU KOJIECA
B CBOBOJHOM M BEJAYHIEM PEXNUMAX

AnHoTanus. [IpuBenena MeTouKa ONPEAEIeHHs CUIOBBIX MApaMETPOB IIMHBI IPH Ka4€HUU KoJieca B CBOOOI-
HOM U BEIYIEM PEKMUMAX HA OCHOBE NEPEMEHHOM SIIOPBI HOPMAJIbHBIX PEAKIIMI C yYE€TOM JINHEMHOTO CMEILEHHs LIEHTpa
HOPMAaJIbHBIX PEaKIMii Ha TBEPOH OMIOPHOM MOBEPXHOCTH. Y CTAaHOBIIEHA B3aMMOCBS3b KO PHUIIMEHTA PO/IOIBHON CHJIBI
1 K03 puIMEeHTa HECUMMETPUIHOCTH TEPEMEHHOH JIIOPBI HOPMANTBHBIX peakiuii. OHa M03BOJISIET ONPEEISITh CMELICHUE
LIEHTpa HOPMAJIBHBIX PEAKLUI B IPOI0JIEHOM HAIIPABICHUH K NTepeIHEMY Kpalo KOHTaKTHOM IUIOIAAKH IMHEL. PacueTHas
HECUMMETPUYHOCTb S0Pl HOPMAIILHBIX PEaKInii MOKET OBITh MOJTyYeHa MPU COOTBETCTBYIOIEM 3HAYEHUU KOA(PHIIH-
€HTa HECUMMETPUYHOCTH B UHTepBaie oT 1 1o 0. BenuunHa cMenieHus npeacTaBieHa NpsMoi IpONOPLHUOHAIBHON 3aBH-
CHUMOCTBIO OT K03(dHIMEeHTa IPOI0IBHOM critbl. Ha unciieHHOM npuMepe MpescTaBlIeH pacueT CHIIOBBIX MTapaMeTpoB Ka-
YyeHus Kosieca ¢ TpakTopHoi muHoi Monenu Goodyear OPTITRAC DT812 tunopasmepa 520/70R38 npu ucnoiap3oBannu
SMIOPHl HOPMAIBHBIX PEaKINi, OMHCHIBAEMOH MapabONNIecKOH 3aBHCHMOCTBIO YETBEPTOH CTemeHH. PesynpTHpyromas
TIPOIOJIbHAS PEAKIHS OTPECISIETCS IBYMS COCTABIISIONINMHI — Ha Y4acTKe OyYKCOBAHUS M Ha Y4acCTKE ITOKOS 3JIEMEHTOB
KOHTAKTHOH MJIOMIAK! IIHMHBL. Y CTAHOBIEHO, YTO MAaKCUMAIIbHOE 3HAUEHNE PE3YIbTUPYIOLIEH MPOAOIBHON PEaKLUs IS
NIepEeMEeHHOI HeCUMMETPHYHOH 3MIOPEI HOPMaJIbHBIX peakii HabIrogaeTcs py OoJbIIeM 3Ha4eHHH KodddunnenTa Gyk-
COBaHMS KOJIECA [10 CPABHEHUIO C CHIMMETPHYHOM SITIOPOH, OJJHAKO OCTAETCSI HEM3MEHHBIM JUIsl 00CHX CPAaBHUBAEMBIX 3ITIOP
HOpMaIIbHBIX peakuuii. IIpuBeneHHas METOIMKa ONPENEICHUS CUIIOBBIX IIAPAaMETPOB MPH IEPEMEHHOW HECUMMETPHYHO-
CTH DIIOPBI HOPMAJIBHBIX PEAKIMid Ha TBEP/IOH OIOPHOM MOBEPXHOCTH MOXKET HAWTH NPUMEHEHHUE ITPH BBIOOpE 1 000CHO-
BaHUH PAllMOHAIBHBIX PEKUMOB pabOTHI KOJECHBIX TPAKTOPHBIX TPAHCIIOPTHO-TEXHOJIIOTHYECKHUX arperaToB B Pa3IMUHBIX
JIOPOXKHBIX YCIOBHUSX.

KaioueBsbie cioBa: xojeco, MHMHA, KaueHHWE, CHJIA, PEXUM, KOI(PPHUIMEHT, OyKCOBaHHE, TPEHHE, CIICIUICHHE,
JIIOpPA.

SIMULATION OF TIRE POWER PARAMETERS BASED ON A VARIABLE PLOT
OF NORMAL REACTIONS WHEN THE WHEEL IS ROLLING IN FREE AND DRIVING
MODES

Abstract. A method for determining the power parameters of the tire when the wheel is rolling in free and driving
modes is presented on the basis of a variable plot of normal reactions, taking into account the linear displacement of the
center of normal reactions on a solid support surface. The relationship between the coefficient of longitudinal force and the
coefficient of asymmetry of the variable plot of normal reactions is established. It allows you to determine the displacement
of the center of normal reactions in the longitudinal direction to the front edge of the tire contact pad. The calculated
asymmetry of the normal reaction plot can be obtained with the corresponding value of the asymmetry coefficient in the
range from 1 to 0. The displacement value is represented by a direct proportional dependence on the longitudinal force
coefficient. The numerical example shows the calculation of the power parameters of the rolling wheel with a tractor tire
model Goodyear OPTITRAC DT812 size 520/70R38 using the plot of normal reactions described by the parabolic depend-
ence of the fourth degree. The resulting longitudinal reaction is determined by two components — at the slip area and at
the rest area of the elements of the tire contact pad. It is established that the maximum value of the resulting longitudinal
reaction for the variable asymmetric plot of normal reactions is observed at a higher value of the wheel slip coefficient
compared to the symmetric plot, but remains unchanged for both compared plots of normal reactions. The given method of
determining the power parameters with variable asymmetry of the plot of normal reactions on a solid support surface can
be used in the selection and justification of rational modes of operation of wheeled tractor transport and technological units
in various road conditions.

Keywords: wheel, tire, rolling, force, mode, coefficient, slip, friction, clutch, plot.

BBenenue. [Ipu pacueTHOM OTpeICIICHUN CUIIOBBIX TTApaMETPOB Ka4eHHsI KoJieca B CBOOOTHOM
U BEIyLIEM PEKHUMAX CJIEAYET YYHUTHIBATh MPOJOJIBHOE JINHEWHOE CMEIEHNE HOPMAJIIBHON pPEaklnU
JIOPO’KHOM OTMOPHOW TOBEPXHOCTH B TJIOCKOCTH KOHTAaKTHOHM IJIOMIAAKU IMUHBL HeoO0XoaumMocTh
y4eTa CMELIEHUS [IEHTPAa HOPMAJIbHBIX PEAKIUA OTHOCUTEIBHO F€OMETPUYECKOTO IEHTPA KOHTAKTHOU
TUIOMIAIKH IIMHBI 000CHOBaHA B paboTax [1 - 4]. BmecTe ¢ Tem, B 3TuX paboTax OTpa)kaeTcst HaJIuune
3JIEMEHTOB CJIOKHOCTH M HEOJTHO3HAYHOCTH TP SKCIIEPUMEHTAIBHOM ONPEAEICHUH, COCTABIISIOIINX
CMelIeHUs HopMaibHOU peakuuu. CienyeTr Takke MpU3HATh, YTO aJCKBATHBIE MOJEIN aHAJIUTHYE-
CKOI'0 pacueTa BeJINYMHBI CMELIEHUSI HA OCHOBE TIOCTYITHBIX HCXOJHBIX JAHHBIX, IPUTOHBIE 1JIS HENO-
CPEIICTBEHHOTO MPUMEHEHHSI, TOKa HE pa3paboTaHbI.
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Hean uccaenoBanmid. I{enapio uccienoBanmii sABiseTcs pa3padboTka 0000IIEHHONH MaTeMaTH-
YECKOW MOJIETTH B3aUMOCBSI3U CHIJIOBBIX H KHHEMAaTUYECKUX MTapaMeTPOB IIMHBI MPY KAYCHUH KOJieca B
CBOOOJIHOM M BEAYIIEM PEKUMAX ISl OMUCAHUS SIBJICHUH, TPOUCXOASAIINX B MJIOCKOCTH KOHTAKTHOM
IUIOIAAKHY IIIHHEL

Marepuanbl 1 MeTOAbL. /(7151 pacdeTra CHJIOBBIX IMapaMeTPOB Kau€HHUs KoJieca B Pa3IMUHBIX
peXHMax 1eaecooOpa3Ho UCTIONB30BATh MAPaOOTHUECKYIO S0Py HOPMATBHBIX PEAKIIHHA B IJIOCKOCTH
KOHTAaKTHOM TIIOMmAaKku MUHBI [5, 6]. Hambonee momxonsmied mjiss MOAETUPOBAHUS TIEPEMEHHOU
HECUMMETPUYHOCTH JMIOPHI HOPMAIIBHBIX PEAKIUI M0 JJIWHE KOHTAKTHOW TUIOIIAIKUA TPAKTOPHOU
ITUHBI HU3KOTO JIABJICHUS CIICTyeT MPU3HATh MapadoIMIecKy0 3aBUCUMOCTh Y€TBEPTOM CTEIEHU Be-
JMYMHBI 3JIEMEHTAPHBIX HOPMAJIBHBIX PEAKIMM 72 [7]

1 RN
rzng—K SKH—E , (1)

rac SKH — OpOoJ0JIbHAad KOOpAWHATA I10 OTHOCHUTEIBHOU AJINHC y4aCTKa KOHTAKTHOH IJIOIIAaAKHW HINHBI,
COOTBETCTBYIOIIAs PACYETHOMY 3HAYCHHIO HOPMaJIbHON pEeaKIUH OMOPHOM MmoBepXxHOCTH; K — KO-
3¢ GUIMEHT MPONOPIHOHATILHOCTH, MOIYYaeMblii U3 YCIIOBHsS PaBEHCTBA HOPMAJIbHOW (BEpTHKAIIb-
HOI1) Harpy3ke Ha Kosieco Gk TUIOMIAIN SMIOPHI JIEMEHTAPHBIX HOPMAIbHBIX PEaKIU.

Bennuuna Oxn onpeziensieTcs BbIpakeHuEM

5, =—, 2
"= @

n
rze / — TeKkymas KoopAMHaTa KOHTAaKTHON IUIOIAJIKHU IIMHBI, OTCYMTHIBaEMasi M0 €€ MPOJ0IbHOM ocH
B HaIPaBJICHUH OT KpaiiHEe! 3aJJHE TOUKM KOHTAKTHOMW IUIOMIAIKU K €€ TIepeAHeH Touke; /xn — JJIMHA
KOHTaKTHOM IJIOIIAAKH IIHHBI, U3MepsieMas IO €€ IPOAO0IbHON OCH.

PacuerHble 3HaueHUs TEKylIeW KOOPAMHATHI 110 JUIMHE KOHTAKTHOM IUIOIIAJKH IIWHBI HAXO-
nsted B auanazone 0 < [ < .

PacueTHast HECUMMETPUYHOCTH MIEPEMEHHOHN S0Pl HOPMAJIBHBIX PEaKIUil MOKET OBITh I10-
JTy4eHa IpPU COOTBETCTBYIOIIEM 3HAUYE€HUM KO3 (UIMEHTa HECUMMETPUYHOCTHU ku, HAXOASIIETOCS B
unrepBane 0 < ku < 1.

Beipaxenue (1) B 3ToM ciydae ciaeyer JONOJHUTh COMHOKUTENEM, 3aKIIOUEHHBIM B IIPAaBOH
KBaJ[paTHOU CKOOKe

1

1 4
r, = EK—K(&‘)KH—E] [k, +2(1-k,) 3, ] (3)

B pesynbrare npeobpazoBaHMs MOIYyYUM Pa3BEPHYTOE BBIPAXKEHHE
3 1 3 1
r=K| k| -8, +28, —=8,, += 8, |(2-2k,)| -8, +28,, —= &, += 5., ||- 4)
2 2 2 2
WHTerpupoBanue NOIYYEHHOTO BBIPAXKEHUS M0 NEPEMEHHOM BelUYHHE Oxn B UHTEpBase OT ()
1o 1 nns onpezeneHus CyMMapHOM HOPMaJIbHOM peakluy ONOPHON MOBEPXHOCTHU Rz max U IPUPABHU-

BaHUE €€ K HOPMaJIbHOM Harpy3ke Ha Kojeco Gk MPEeACTaBIeHO BHIPAKEHUEM
1

k, I(—Sinﬂ 8, -2 8%, += amjdamx
) 2 2
—K -G.. (5)

Z max 1 3 1 K
5 4 3 2
x2 (1=k,)[| - 8%, +28}, -2 8, += 82, | d3,,
) 2 "2
B pesynbrare naTerpupoBanus B npeaenax 3HaueHuH 0 < 0xn < 1 momydnm
K
Rzmax ZE:GK' (6)
W3 3TOr0 paBeHCTBa CIEAYET, YTO IS JII000T0 3HaueHHs Kod(uIrenTa HeCUMMETPHYHOCTH
kn, Haxozsmerocs B nuana3one 0 < ks < 1, koo dunment K sBsieTcss BEMMYMHOM, IPSIMO TPOTIOPIIU-
OHAJILHOW HOpMAaJIbHOM Harpy3ke Ha kKoieco G

K=20G.. (7)

Texymiee 3HaueHHe CyMMapHOH HOpPMajJbHOM peakiMM Ha ydacTKe OyKCOBaHUS 3J€MEHTOB
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KOHTAKTHOM IJIOMAJIKU HIWHBI OIIPEACIIACTCA HHTCIPUPOBAHUEM q)YHKHI/II/I (5) B npeaciax 3HAYCHHI
0 < Oxn < 66y1<c
3 Gyxe 1

4

Reow= [ |1k =K (503 ] [ +20-5)5,]5,. ®
0

e O6yxe — KO3 PUIHEHT OYKCOBAHHUS 2JIEMEHTOB KOHTAKTHOM IUIOIIAJKA IIHHBIL.

Benuunna kodduinenTa GyKCOBaHHS 3JEMEHTOB KOHTAKTHOM IUIOIIAIKH IIMHBI Oyke ONPE-
ACIISACTCA HHHHOﬁ KOHTAKTHOU II0IIadAKH ITWHBI, 3JIEMCHTBI KOTOpOﬁ HaXoOsiATCsA B 6yKCOBaHI/H/I, B34-
TOH II0 OTHOIIICHHUIO KO BCEH JJIMHEC KOHTAKTHOH IJIOIIAaAKH IIWHBI

5 - Lsyec ’ (9)

[ l
KIT

rze loyxe— TEKyIast KOOPAMHATA MPAHUIIBI y4acTKa OyKCOBaHHS KOHTAaKTHOM IUIOIAAKH IIMHBI, OTCUH-
ThIBaeMasi 10 OCH a0CLIKCC B HANIPABICHUH OT KpaiiHel 3aiHel TOUKM KOHTAKTHOM TUTOIAAKH K ITepe/I-
HEW TOYKE MO €€ MPOI0JIbHON OCH.

Jlnana3zoH 3HaYeHUH TEeKyIIed KOOPIMHATHI IPAaHUIIbl ydacTKa OyKCOBaHMS HaXOIUTCS B UH-
tepBasie 0 < loyxe < lkn.

B pesynbrate MHTErpHUpOBaHUS U MPEOOPA30BAHMS MOIYYUM BBIPAKECHUE JUI ONpPEICTICHHS
CYMMapHOM HOpMaJIbHOW PeaKLMU Ha yyacTKe OyKCOBaHMS KOHTAKTHOM MJIOLIAIKU IIHUHBI

1 1 1 1 1 4 3 1
R =20 G, b= £ 843 83 Bt B Jol10) (3 8t 202 80458000

Pesynprupyromas npojosiabHas peakius Ry ONpeAesseTcs CyMMUPOBAHUEM JBYX COCTaBIISIO-
IIMX: COOTBETCTBEHHO Ry 6yxc — HA Yy4acTKe OYKCOBaHUS, Rx nox — Ha YYacTKE MOKOS 3JIEMEHTOB KOH-
TAKTHOM MJIOLIAAKH MHKHBI (pHC. 1) ¢ yueToM 3aBUCUMOCTEMN
R

Rx:Rx6ch+erl0K;Rx6ch:Rzﬁch ucuﬁykc; x ok 4%z nok l’lcunox;
:GKSRZGYKC;R :GK6RZHOK’ (11)

R =R g0 ¥R 0 s R e 2 1ok

1€ Rx 6yxc, Rx nox — MPOI0JIbHASI peaKlis COOTBETCTBEHHO Ha ydacTke OyKCOBaHUS M Ha y4acTKe TO-
KOSI 3JIEMEHTOB KOHTAKTHOM IJIOIAAKHU IUHBI; R: 6yxc, Rz nox — HOpMasbHAasl PEaKLUsA COOTBETCTBEHHO
Ha ydyacTke OYyKCOBAaHMSI M Ha y4acCTKE IMOKOS AJIEMEHTOB KOHTAKTHOW IJIOLIAJAKHU IIHUHBI; Len 6yxe —
KOA((OUIIMEHT CUEIUICHHUS 3JIEMEHTOB KOHTAKTHOM TUIOIMIAIKU IWHBI HA y9acTKe OYKCOBAHUS; Llen nok
— KO3 GUIUEHT CUEIUICHUS JIEMEHTOB KOHTAKTHOM TUIOIIA KU IIMHBI HA y4acTKe Mokost; Gx — HOp-
MajbHas (BepTHKaIbHAS) HATPY3Ka HA KOJIECO, BOCIIPUHUMAEMAsi OTIOPHOM MOBEPXHOCTHIO; OR:z 6yke —
OTHOCHUTEJNIbHAs HOpMaJlbHAsl peakiusi Ha ydacTke OyKCOBaHMs 3J€MEHTOB KOHTAKTHOW IUIOLIAJKH
IITUHBL; ORz nox — OTHOCUTENIbHAS HOPMAaJIbHAS PEaKIMs Ha Y9acTKe TTOKOS SJIEMEHTOB KOHTAKTHOH TJ10-
IIa/IKH TUHBL.

KoadduimeHT criernienus 31€MEHTOB KOHTAKTHOM TUIOIIAIKH IITMHBI HA y9acTKe OYKCOBaHUS
Wen 6yke OTIPEIENISAETCS MO YOBIBAIOIIEH AIITUITHYECKON 3aBUCUMOCTH OT OTHOCUTEIILHOM HOPMAaJIbHOM
peakiuu Ha ydacTke OykcoBanus [8]

“cu OyKe = u6yr<c +(Hnor< _l”lﬁylcc)\'l _Sizﬁyxc s (12)

T7I€ nox — KOI(PGUIUEHT TPEHUS MOKOS 3JIEMEHTOB KOHTAKTHOW TUIOIIAIKU IIWHBI HA OMOPHOM TO-
BEPXHOCTH IIPH MTOITHOM OTCYTCTBHH OYKCOBaHHS KOJIECA; Uoyke — KOI(POUIIUESHT TPEHHS TIPU TIOTHOM
OyKCOBaHHUU KoOJIeca U JIEMEHTOB KOHTAKTHOM IJIOMIAAKH IIIUHBI.
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EREEnCad
‘Rz Byke
L \
/ | Rz nox \
! ﬁ 6‘,’!’.’9 ﬁ ROK; \
=T | Rx! ByKe —= R nox
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

0,86
Frox
0,84
0,82
0,80
0,78
0,76
0,74
0,72
0,70
0,68

OTHocHTEILHAS JJIHHA KOHTAKTHOM IIOHIAJIKH IIHHbI SH“
Puc. 1 — Cxema 00pa3oBaHusi IPOJ0JIBHBIX PeAKIHI B IJIOCKOCTH KOHTAKTHOM IUIOINAIKH HINHBI IPH
Ka4YeHHH KoJjleca B BeAylleM peskume

MaxkcumanpHoe 3HaueHne K03 uimenTa cueruieHns Ha yyactke OykcoBaHuUsl paBHO K03 du-
IIUEHTY TPEHHS MTOKOSI KOHTAKTHOW IUIOIIAAKK IIMHBI HA TBEPJOH OITOPHOI IOBEPXHOCTH IPH OTCYT-
CTBUM OyKCOBaHUs Koyieca. MUHIMAaIIbHOE 3HAYCHUE PaBHO KOA(P(UIIMEHTY TpeHHs OyKCOBaHUS dJie-
MEHTOB KOHTAKTHOH IJIOIIAIKU MPH MOJIHOM OyKCOBaHUM KoJieca (puc. 2).

T
—
™. N
AN
5\\\
AN
h
0 o1 o02 03 04 05 06 07 08 09 1

OTHocHTeIbHAsI HOPMAJILHASI PeaKIMs Ha YYacTKe OyKCOBAHUS
KOHTAKTHOH IJIOMIAAKH IUMHBI O R, gvic

Puc. 2 — KoadpunueHT cuenieHus Ha y4acTKe 0yKCOBAHMSI KOHTAKTHOMW MJIOINAIKH HIUHbI

uﬁylcc

KoadduurenT cuernieHus 37eMeHTOB KOHTAKTHOH MJIOLIAIKY IIMHBI HA Y4aCTKE IIOKOS OIpe-
JEJISIETCS 110 BO3PACTAOIIEH IIIMITUHYECKON 3aBUCUMOCTH OT OTHOCUTEILHOW HOPMAJIbHOM PEaKkLUU
Ha y4yacTKe okos [ 8]

Fenor = Muoe ! = 0% 2o -

(13)

MOXHO TaKXke TPeJCTaBUTh KOIPPUIIUCHT CICIUICHUS IJIEMEHTOB KOHTAKTHOM IUIOIIAIKU
IIMHBI Ha YYaCTKE IMOKOSI B BUJIE 3aBUCMMOCTH OT OTHOCHTEJIBHOM HOPMAaJbHOM PEaKIMu Ha y4acTKe
OykcoBanus (puc. 3)

“cu ok “nox\/l - (1 - 6R z Bykc )2
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MuHHManbHOE 3HaueHUE K03()MUIUEHTA [len nox PABHO HYJIO IIPU OTCYTCTBUU OYKCOBaHMSI dJIe-
MEHTOB KOHTAKTHOH IUIOIIAAKH MKHBL. MaKkCcUMalbHOE 3HAYCHHE PaBHO KOA(P(UIIMEHTY TPEHHS T0-
KOS 2JIEMEHTOB KOHTAKTHOM IUIOINAJKH IIUHBI HA ONIOPHOU IIOBEPXHOCTH B MOMEHT IIepexoa K MoJI-
HOMY OYKCOBaHMIO, KOT/1a MIOCJICAHUI KpalHHiA 3a/THUH JIEMEHT KOHTAaKTHOM IIJIOMIA IKU e1le POo10JI-

JKaeT HaXOJIHUTHCS B COCTOSTHHUH TTOKOSI.
0,9

l‘I'HOR

g
=]

S
Q

54
o

/

-

R
(9]
N

o o
— N
\

-

KOHTAKTHOM MIOIIAIKH MIMHBI Moy o
S L
=
\\

Kox¢ppuumeHT cuensieHnst Ha y4acTKe MOKOSI

=]

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1
OTHoCHTEIbHAs HOPMAJILHASI PeaKIusl Ha yYacTKe OyKCOBaHMUsI
KOHTAKTHOI NJIOIIAKH INHHBI O p_ gy
Puc. 3 — KodppuuuenT cuenieHus Ha y4acTKe MOKOSI KOHTAKTHOM MJIOMIAKH IIUHBI

OTHOCHUTENbHAS HOpMaJbHASL PEaKIUsl Ha y4acTKe OYKCOBaHUS DJIEMEHTOB KOHTAKTHOM ILIO-
MIAAKU MIUHBI

R R
5Rz6ykc:%:%’ (15)
HJIN B paSBepHyTOM BU/IC
1l 1o 1o 1. le 4. 3., 1.
6Rz Oykc = 20 kH (_g 86y1<c +§ 86y1<c _E 86y1<c +Z 86y1<c (1 _kH) _5 86y1<c +§ 86y1<c _Z 66y|<c +§ 86y1<c
(16)
OtHocHTeNbHAs HOpMaJIbHAS peakivs Ha y4acTKe MOKOS

R R
5 _ _zmok _ ~’zmok . 1 7
R z nox R G ( )

- «

[Tnouiaap SM0pBI HA yYacTKe OYKCOBaHUS JIEMEHTOB KOHTAKTHOM IUIOIIAIKH IINHBI, OTPAHU-
YEeHHOM OTHOCHUTEJIBHOM JJIMHOMU O6yxe, IPEACTABIAET COO0M HOPMATIBHYIO PEAKLIUIO R: 6yxec HA yUaCTKe
OyKCOBaHUS, a IJIOLIAa/b AMIOPbl HA YYaCTKE MOKOsI, OTPAHUYEHHOM OTHOCUTENBHOM JIMHOM Onox —
HOpPMAJIbHYIO peakKIHIo R: nox Ha yyacTke 1mokos. Ha ydactke OykcoBaHUsI IeHCTBYIOT COCTABIISAIOLIAs
R: 6yxc HOpPMAIIBHOM PEAKLINN ONIOPHOM NOBEPXHOCTH U COCTABIIAIOIIAS Ry 6yxe IIPOAOIBHOM peaKIy, a
Ha Y4YaCTKE MOKOS — COOTBETCTBEHHO COCTABIIAIOIINE R: nox U Ry nox.

Jlnst aHanmm3a yAeNbHBIX CHIIOBBIX ITApaMETPOB KOJIECa B BEAYILEM PEXKUME KaueHUsS MCIIOJIb-
3yeM K03(hpULUEHT NPOJOIBHOM CHIIBI kRx, IPEACTABIAIOMINN OO0 OTHOIIEHNE MPOAOJIBHON peak-
IUA Ry ONOPHOM NOBEPXHOCTH K HOPMAJIBHOU €€ PeakIUU K- B KOHTAKTHOM IIIOIIAJIKE IWHBI, PABHOU
10 BEJIMYMHE U OOpaTHOM 1O HANPaBJIECHUIO HOPMAIbHOM Harpy3ke Gk Ha KOJIECO

RX R’C
Rx = T4 (18)
R G,
BeIpaxenue i onpeneneHus pe3yabTUPYIOLIEH IPOL0IbHON CUIIBI UMEET BUJL
2 3 4 5
ka = (5 66y1<c - 10 66y1<c + 10 86y1<c - 4 86y]<c )ucu Oykc +

(19)
#(1-k,) [ 1-(5 82, ~10 8}, +105;

Oykc

~4 85 Manen |
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CyMMa HOpMaJTbHBIX PEaKIMii KOHTAKTHOH MJIOIIAAKH [IMHBI HA YYaCTKE MMOKOS M Ha y4acTKe
OyKCOBaHHMS JI0JKHA OBITH paBHa HOPMAJILHOW Harpy3Ke Ha KOJIECO, TO €CTh
R ,.+tR. ..=G.. (20)

z Oyke Z TOK
HpHMeHHTeHLHO K OTHOCHUTCJIIBHBIM BCIIMYNHAM HOpMaJII)HHX peaKHI/Iﬁ COOTHOIIICHUEC MOYKHO
OpeACTAaBUTDh BbIPAKCHUEM
)

HccnenoBanusiMu aBTOpa CTaThH YCTAHOBIICHO, UYTO KO3 PHUIIMEHT OyKCOBaHMSI KOJIeca BBIpa-
JKaeTcsl 3aBUCHUMOCTBIO

+8,. =1. (21

Rz 6yke Rz nok

o
8 aK Oyxc , (22)

x = 2 2
\/4n (1= 8y )+ 02 B
IZI€ Ox — LIEHTPAJIBHBIA yTOJI KOHTAKTa IIHUHBI C OTIOPHON TOBEPXHOCTHIO, PaLl.
OOparHast 3aBHCUMOCTh KO3 dUIHeHTa OYKCOBaHNS KOHTAKTHOM TUIOIIAIKH IMIMHBI OT KO-
¢unrenTa OyKkCoBaHUS KOJieca UMEET BUJ

_(ai —4752) 5 +\/(16 ' -8’ +ai) 8 +16 t’a;

66}/1«: - 2 (Ii (23)
Pa)myc KauCHUA KOJIECa B BCAYIIECM PCKUMCE OIMPCACIIACTCA BBIPAKCHUEM
rKBe}:{ :’/;<CB(1_6K)’ (24)

TJI€ 7'k cs — PAIUYC Ka4eHHS Kojieca B CBOOOTHOM peknuMe; Ox — K03 PHUIIMeHT OyKCOBaHUS KoJjeca.

JU1 pac4eTHOTrO ONpPEENEHNs POA0IBHOIO JIMHENHOTO CMEILIEHUS LIEHTPa HOPMAJIbHBIX pe-
aKIMI OMOPHOM MOBEPXHOCTH MCIONb3YEM CTATUYECKUA MOMEHT 3IIIOPBI OTHOCUTEIBHO BEPTUKAIIb-
HOM OCH 7z, KOTOPBIN BBIpa)KaeTCcs MHTETPaIbHON QyHKIMEH

1 4
1 1

S =||—K-K|é_ —— k,+2(1-k,)6_ |8 dd, . 25

z .([ 16 ( K1 2) I: H ( H) KH:I KIT K0 ( )
[Tocne uHTErpUpOBaHUS BhIpaKEHUS B nipeaenax 3HaueHUH 0 < dxn < 1 momyuum
K

S =—|13-2,5k,| . 26

=K P32k 26)

[IpononpHas KOOpAMHATA IIEHTPA MACC HECUMMETPUYHOM AMIOPHI IO OTHOCUTEIHHOU JIJTUHE
KOHTaKTHOM IMJIOIAJAKH IIWHBI ONPEENSIeTCS ¢ yYeTOM 3aBUCUMOCTH (3) BhIpasKeHHUEM

KMM:ZZ:%[B—;S@]. (27)

K
OTHOCHTENBHOE CMEUIEHHE MPOJI0JIbHON KOOPAUHATHI PE3YJIbTUPYIOLIEH HOPMaJbHOW peak-
LMY OTHOCUTEJIBLHO FEOMETPUYECKOI0 EHTPA AJIMHBI KOHTAKTHOM IJIOIIAAKU COCTABIISET
A, =08,,-05. (28)

JInHeliHOE cMeleHne NPOAOIBHON KOOPAUHATHI PE3YIbTUPYIOIIEH HOPMAJIBHON PEAKIIUK OT-
HOCHUTEJIBHO T€OMETPUYECKOT0 EHTPAa KOHTAKTHOH IJIOMAJAKH ONPEIEIAeT 140 NECHCTBUS PE3YIIb-
TUPYIOLIEH HOPMAJIbHOM peaKUU OTHOCUTEIBLHO BEPTUKAIBLHOM OCH KoJleca

A, =40 L - (29)

Hp “KII

KIT M

ZL]'IH CBO6OI[H01"O peKuMa Ka4CHU KOJICCa YHUCJIICHHOC 3HAYCHUC TIJICYA ¢ ONIpCACIACTCA BbI-

Hp CB
pakKeHHEM, TTOJTyYCHHBIM U3 PACUETHON (DOPMYITBI 1T MOMEHTA CONTPOTUBJICHHS 1e()OpPMAITHMH ITUHBI
[9]
h
aHp cB = ﬁ * (3 O)
Huxe B xauecTBe mprMepa BBINOJHEH pacueT Kod(puIueHTa HECUMMETPUYHOCTH, a TaKKe
CHJIOBBIX M KHHEMATUYECKHX MapaMeTpoB isi Kojeca ¢ muHoi Mmoaenn Goodyear OPTITRAC DT812
tunopazmepa 520/70R38, ycranaBnuBaemoii Ha Begymue kojieca Tpaktopa BEJIAPYC 1523 nipu cre-
JTYIOUIUX UCXOAHBIX NaHHbIX [10]:
— HOpMaJbHas Harpy3ka Ha kojieco Gkx= 19,5 kH;
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— CBOOOHBIN paauyc MUHHI s = 0,876 M;

— JUIMHA OKPYXHOCTH KayeHMs MIHHBI /o x = 0,5258 mMmM;

— NMHAMUYECKUN (CTATHYECKUN) paarycC KoJjieca P HOPMaJIbHOH (BEPTHKAILHOM ) Harpy3Ke
U COOTBETCTBYIOILIEM BHYTPEHHEM JIaBJIEHUU BO3/1yXa B IUHE 7y = 0,782 M;

— CTaTHUYECKUH HOPMAJIbHBIN IPOTUO MUHBI Acr = 94,0 MM = 0,094 Mm;

— IUIMHA KOHTAKTHOM IUIOMIAAKH IMUHEI fin = 737,3 MM = 0,737 M;

— LEHTPAJIbHBIM Yo KOHTAKTHOM IJIONIAJKH IIIMHBI HA TBEPJOH OMOPHON MOBEPXHOCTH Ok
= 0,881 pan;

— KO3 PUIMEHT TPEHHs MOKOS 3JIEMEHTOB KOHTAKTHOM IUIOIIAJKH IIMHBI Ha OMOPHOMH IO-
BEPXHOCTH [rox = 0,85;

— K03 GUIUEHT TpeHUs: OyKCOBaHMS 3JIEMEHTOB KOHTAKTHOMN IJIOIIAJAKU [IMHBI HA OIIOPHOM
MOBEPXHOCTH TPH MOJIHOM OyKCOBaHHH KoJsieca Uoyxe = 0,7.

Panuyc kauenus xosieca B CBOOOJHOM pexuMe

rK s T ZK_H ’ (3 1)
(x'l(
0,737
toraa noimyyaem 7., =———=0,837 M.
0,881
MoMeHT conpoTUBICHUS AehOpMaIiK IIMHBI TPU KAYSHUN KoJieca
GK hCT
M}Jed) = 7 ) (32)
OTKyJZla paBHO M, = 15,5-0,094 =0,292 xH M.
I

MoMeHT conpoTHBIIeHHS Ie()OPMAIIMU [ITHHBI TIPEOI0TICBACTCS IPUIOKECHHBIM K KOJIECY KpY-
TSIUM MOMEHTOM Mk nep.= Muep = 0,292 kH - M.
Koaddunument conporupneHus aedhopMaliiii MUAHBI IPU KAY€HUHM KoJjieca B CBOOOTHOM pe-

KUME
h,,
Sew=7"""> (33)
2 TC rK CB
rojay4aem f. ., __ 0094 _ 0,01787.
2m-0,837
VYcnoBHas Mpo10JbHAs PeaKLIKsl OMOPHOM MOBEPXHOCTH MPH KAYEHUH KoJleca B CBOOOTHOM pe-
KHAME
M
Rx B ﬂ 2 (34)
rK CB
paBHa R = 0,292 0,349 xH .
} 0,837

UucnenHoe 3HayeHue 1ieda JeUCTBUS Pe3yJIbTUPYIOLEH HOPMaIbHOW PEAKLIUYA OTHOCUTEIBHO
OCH KoJIeca MPHU €ro KaueHUH B CBOOOTHOM pexuMe cocTaBisieT o popmye (30)

_ 240 =14,96 MM .

anp cB

n

OTHOCHTENBHOE CMELIECHHUE [IEHTPAa HOPMaJIbHBIX PEAKIMI HECUMMETPUYHOMN 3MIOPBI OTHOCH-
TEJIbHO T€OMETPUYECKOI0 IIEHTpa KOHTAKTHOHN IUIOIIAJAKH IIUHBI IpU CBOOOJHOM PEKUME KaueHUs
COCTaBJIAET

a

Hp CB , (35)

Hp CB = l
KIl

14,96
HPCB

737,3

Jlna ompeneneHus pacyeTHON BeMMUYMHBI KOd(DPHIIMEeHTa HECUMMETPUYHOCTH SMIOPHI HOP-

MaJIbHBIX PEAKIUHN ku ce TP CBOOOTHOM PEXHMME Kau€HHUs KoJyieca MpeoOpasyem BbipakeHue (27) ¢

OTKyJa mojxy4aem A =0,0203.
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y4eToM cooTHOIIeHus (36), MOTydeHHOTO U3 BhIpakeHus (28)
d =A,_.,+0,5. (36)

KII IIM CB Hp CB

B pesynbrarte nosyunum BeIpakeHHE
k,,=1-84A (37)

B npusenennom npumepe a1 mwuHbl Mojenu Goodyear OPTITRAC DT812 pacueTHoe 3Haue-
HHUE KO PHUINEHTa HECUMMETPHYHOCTH SITIOPHI HOPMAIBHBIX PEaKIMid MPH KaueHHH KoJeca B CBO-
00JTHOM PEKUME COCTABIISET

Hp CB *

k. =1-84-0,0203=0,8295.

Ha puc. 4 n3o0paxeHa HeCUMMETPHUYHAS MIOPa HOPMAJIBHBIX PEAKIIUN, MPUBEICHHAS K TIPO-
JOJIBHOM OCH KOHTaKTHOM IUIOLIAJAKH LIMHBI HA TBEPAOW OIOPHOM IOBEPXHOCTHU, U HAJIOKEHHAs HA
3MI0PY CXEMa CMEIIEHUs LIEHTPa HOPMAJIbHBIX PEAKIMI OMOPHOM NOBEPXHOCTH MPU KAYEHHUH KOJIeca
B CBOOOJTHOM PEXKHUME.

B Beayiem pexxume KkaueHus Kojieca pu YBEJIMYEHUH Ha HEKOTOPYIO BEIMYUHY OTHOCHUTEIb-
HOT'O CMEILEHUS LIEHTPa HOPMAJIbHBIX PEaKIIM HECUMMETPUYHOMN AMIOPHI 10 CPABHEHHUIO C TEOMETPHU-
YECKUM LIEHTPOM KOHTAKTHOM TUIOIIAIKU MIUHBI KO3 ()UIIHEHT HECUMMETPUUHOCTH SIIOPbl HOPMaJlb-
HBIX PEAaKLIUN MOKET OBITh IpEeACTaBICH BhIpakeHHEM (37), TOTMONIHEHHBIM KO3 (PHUIUEHTOM ¢ TpH-
panieHus OTHOCUTEIBHOTO CMELIEHUS

k,=1-84A,  (1+9). (38)

36

32

28

24

20

16

12

DJieMeHTpaHasi HOPMAJIbHAS peakuus r,, H/mm

0

JIIHHA KOHTAKTHOH IJIOIAAKH IUHHBI [y, , MM

Puc. 4 — Cxema cMeleHusl HeHTPa HOPMAJIBHO# peakIyy ONIOPHOIi MOBEPXHOCTH
B CBOOO/IHOM peKuMe KauyeHUHu KoJieca

Koa¢hdunment ¢ mpuparieHust OTHOCUTEIBHOTO CMEIICHHS MOKET OBITh OTpe/iesieH JINHEHHON
WIN APYTOW 3aBUCUMOCTBIO OT KO3 (UIIEHTA POIOTBHON CHUIIBI KRy

0=/ (ki) (39)
B pab6ore [3] oTmedaeTcs, UTO MPOJOJILHOE CMEIICHUE IICHTPAa HOPMAIBHOW PEaKIMU MPSMO
IpOoNnoOpHUOHAJIbHO NPOAOJIbHOMY YCUJIMIO B IISITHEC KOHTAKTa, TO €CTh HpOI[OJIBHOI\/'I pcaKkmuu.

B aT0i1 cBsI3u Hambosee mpueMIeMoi ciaeayeT NpU3HaATh NPSIMYIO MPOTIOPITMOHAIBHYIO 3aBH-
CHUMOCTb ¢ K03(puumenTom 3

— . (40)
R x max

Toraa nponopLroHaIBbHYI0 3aBUCUMOCTbh MOXKHO MPEJCTaBUTh B BUJIE BbIpaxeHus (41), mona-
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rasi Ipx 3TOM, YTO HEKOTOPOEe MaKCHMaJIbHOE 3HaueHHE KOd(DHUIIMEHTa Qmax TIPUPAIICHUST OTHOCH-
TETHHOTO CMEIIEHUS HA0JII01aeTCs TPU MAaKCUMaIbHBIM 3HAYCHUU KOI(DPHUIHEHTA kRx max TIPOTOTBHON
cuibl (puc. 5)

ka
1+ p—2 |, (41)

R x max

k,=1-8,4A,

3aBUCUMOCTB CTpOUTCA B GYHKIINH KO3 (DULIMEHTA TPOIOIBHOM CHJIBI, TEKYIIee 3HAUEHUE KO-
TOPOTO JENUTCSI Ha MAKCUMAIIbHOE 3HAYEHHUE KRy max 3TOTO KOd(dumrienTa. Ha mepBom mare cienyer
BBIOpaTh HaYaIbHOE 3HAUCHHE KOAPPHUIIMEHTA TPOJIOTBHOM CHUJIBI, PABHOE ARy max IPU CHMMETPUIHOMN
3MIOPE, TO €CTh MpU KOIPPHUIMEHTe HECUMMETPUIHOCTH, paBHOM equHHIle. [lomydeHHOe pacueTHOe
3HAYCHHUE CIICAYET MOJICTABUTh B pacCUETHYIO (hOpMyITy KOIPPHUIIMEHTa HECUMMETPHYHOCTH SITIOPHI U
OTHOCHUTEJIBHOTO CMELICHUS LIEHTPA HOPMAJIBHBIX PEAKIMH HECUMMETPUYHON AIIOPBI OT F€OMETpUYe-
CKOTO IIEHTPa KOHTAKTHOM IuIomaaku. J{Jist moiaydeHnss KOHEUHBIX Pe3yJIbTaTOB HEOOXOAMMO BBIIIOJI-
HUTHb HCCKOJIBKO MPEABAPUTCIILHBIX PpaCY€TOB C NIOMIAroBbIM YTOYHCHUCM MAKCUMAJIbHOI'O 3HAYCHUA
krx max. 711 JOCTHKEHHUST HEOOXOIMMOIM TOYHOCTH JIOCTATOYHO MPOU3BECTU TPU-YETHIPE PACUETHBIX
ITHUKIJIA.

0,065
0,06 _

£0,055 ‘/
0,05

0,045 : //
0,04

0,035 | //

0,03

0,02
0,015

>
(=4
N
wn

OTHOCHTEJIBHOE CMELIeHHE A

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

Koypdpuuuent npoaoiibHoii cuibl kg,

Puc. 5 — JIuHeiliHasi 3aBUCUMOCTb OTHOCHTEJILHOTO CMellleHUusl HEeHTpa HOpMaJ’ILHOﬁ peakuuu
oT K03(l)(l)ﬂllﬂeHTa HpOIlOJILHOﬁ CUJIBI IJI51 BEAYLIEro peskuMa KalueHHus KoJjieca

OTHOCHUTENIBHOE CMEILIECHHUE [IEHTPa HOPMAIbHBIX PEAKIMI HECUMMETPUYHOMN 3MIOPHI OT Ieo-
METPUYECKOT0 [IEHTPAa KOHTAKTHOM IJIONIAIKU B BEIYIIIEM PEKUME BBIPAKACTCS 3aBUCUMOCTBIO OT OT-
HOCHUTEJIFHOTO CMEIICHUS IIEHTpa HOPMAaJIbHBIX peakluii HECUMMETPHUYHOM SMIOPHI IO CPaBHEHHUIO C
reoOMCTPpUICCKUM LICHTPOM KOHTAKTHOH IJIomaaKu B CBOGOI[HOM PCKUMC

K.
A, .. =A 1+p—|. (42)

Hp BeJ Hp CB
R x max

JIJIs 9iCIIEHHOTO MPUMEpa MIPUMEM PacueTHOE 3HaUeHUE K0P PUIHeHTa TPSIMON TIPOTIOPITHO-
HaIbHOCTHU 3 = 2. B 3TOM cilydae OTHOCUTENHFHOE CMEIICHHUE IIEHTPa HOPMAIbHBIX PEaKIUil HECUM-
METPHYHOU 3IMIOPHI OTHOCUTEIFHO TEOMETPUICCKOTO IICHTPAa KOHTAKTHOM TUIOIMIAIKUA OyJIEeT yBEJIH-
YEeHO B TPU pasa Mpu MaKCUMaJbHOM 3HaYeHUH KO3 PUIINEHTA TPOIOIBHOMN CUIIBI B BEAYIIEM PEKUME
KaueHHsI KoJieca MO CPAaBHEHUIO C HAYaJbHBIM 3HAYCHUEM, COOTBETCTBYIOIIUM CBOOOTHOMY PEKUMY
KaueHus KoJeca.

3nauenue ko3 dunrenra 3 MokeT BapbHPOBATh B JUAMA30HE OT AMHHMIIBI 10 ONIPEICIICHHOTO
BO3PACTAIONIETO 3HAYCHUS, KOTOPOE MOXKHO TMOYYUTh U3 IKCIIEPUMEHTAIbHBIX WM PACUETHBIX JIaH-
HBIX IO BEJIWYMHE OTHOCHUTEIHLHOTO CMEIIEHHUS ILEHTPa HOPMAJBHBIX PEAKIMi HECUMMETPUYHOU
SMIOPHI B COMOCTABICHUN C TEOMETPUIECKUM IIECHTPOM KOHTAKTHOM MJIOMIAAKH.
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Ha puc. 6 npencrapiena HeCUMMETPUYHAS 3MIOPAa HOPMAJIbHBIX peaKIMil OOPHOU MOBEPXHO-
CTHU Y HAJIO’)KEHHAsI HA HEE CXeMa CMEIIEHUs HOPMAIbHOM peaKIuu ¢ MPUIOKEHUEM CUJI U MOMEHTOB
MPU MaKCUMAaJIbHOM 3HAa4Y€HUU KOA(PUIIMEHTA MPOJOJIbHOM CHUJIbI B BEAYILIEM PEKUME KadeHHs KO-
neca. 3HaueHue Kod(hPHUIMEeHTa HECUMMETPUIHOCTH SIIOPHI HOPMATBHBIX PEaKIIUii OMMOPHOM MOBEpX-
HOCTH cocTaBigeT k= 0,4884.

KpyTsimuii MOMeHT My, IPUIIOKEHHBIN K KOJIECY B BEAYILIEM PEXUME KAuCHUs, BKIIOUAET B
ce0s1 IBE COCTABJISIFOIITUE — KPYTAIINI MOMEHT Mk ne, MPEOI0ICBAIOIINNA ICHCTBUE HA TICUE, PABHOM
CMEIICHUIO dnp HOPMAIIBHOM peakluy, apbl HOPMAIBHBIX CU R: U Gk, 00pa3yIonmx MOMEHT COpPO-
TUBJICHUS J€(pOPMALIUU IUHBL, U KPYTAIUNA MOMEHT M ar, IPEOJOIEBAIOILUH JEHCTBUE HA YCIOBHOM
iede, paBHOM PaJNYCy 7k ce KAUEHUS KOJieca B CBOOOIHOM PEKUME, Maphl MPOJOJIBHBIX cull Px U Ry,
00pa3yromux MOMEHT TSITOBOTO COMPOTHBIICHUS.

40
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Puc. 6 — Cxema cMenieHust HOpMaJ’leOﬁ peakuuu OHOPHOﬁ IOBEPXHOCTH € NMPUJIOKEHUEM CHJ U MOMEH-
TOB P MAKCUMAJbHOM 3HAYECHUH K03(l)(l)l/l].[l/leHTa l'lpOZ[OJILHOﬁ CHJIBI

B pesynbrare rpadoaHaTUTHYECKOTO aHAIM3a COBMEIICHHBIX 3aBUCHMOCTEN K03 uimeHToB
CLeTIeHUs U K03(ppULIMeHTa NpOo10JbHON CUIIBI OT OTHOCUTEIBHOM HOPMAJIbHOM peakiiy Ha y4acTKe
OyKCOBaHHUS 3JIEMEHTOB KOHTAaKTHOM IJIOIIAJKU HIMHBI YCTAaHOBJIEHO, YTO MaKCHMaJlIbHOE 3HAYEHUE
KO3 pHLMEeHTa MPOAOIBHOM CHIIbI HAOIIOAETCS IPU €T0 OJHOBPEMEHHOM PABEHCTBE 3HAUEHUSIM KO-
3G GUIIEHTOB CUETUICHUS 3JIEMEHTOB KOHTAKTHOM TUIOMIAIKHA IIMHBI [len 6yke U Len ok COOTBETCTBEHHO
Ha y4acTke OyKCOBaHHUS M HA y4acTKe MOKOs, TO €CTh P COOII0AEHUH yCII0BUs (pUc. 7)

k

Remax = Hensyre = Mook - (43)

JlocTrKeHHEe MaKCUMATBHOHN TIPOOIBHOM CHITBI IIPH OJIMHAKOBBIX KO3(DPUIIHEHTAX CIICTUICHUS
Ha yJacTkaxX OyKCOBaHUS U TIOKOS MOKHO OOBSICHUTH TE€M, YTO B TOM COUETAaHUH CTAOMIU3UPYETCS
HaIpsHKEHHO-1€(POPMUPOBAHHOE COCTOSTHUE DJIEMEHTOB KOHTAKTHOW TUIOMIAJKH IITUHBI U CO3JAI0TCA
HauOoJee ONTHUMAaNIbHBIE YCIOBUS AJISl pean3allii MOTEHIIMATbHBIX BO3MOKHOCTEH CHIIOBOTO B3au-
MOJICUCTBUS IIUHBI C OIMIOPHON MOBEPXHOCTHIO.

[Tockonbky 00a ko3 dULIMEHTa CIETIICHUS Len 6yke M Lo mox HAXOASTCS] B 3aBUCUMOCTH OT OT-
HOCHTEIFHOW HOPMAaJTbHOU PEAKITUH OR: 6yke HA YUACTKE OYKCOBAHUS B COOTBETCTBUU C BHIPAKCHUSIMU

(12) u (14), nns onpenenaeHns OTHOCUTENLHON HOPMAIBHOM PEAKIUM Oy, 4, HA YIACTKE OYKCOBAHHMS

3JIEMEHTOB KOHTAKTHOM IUIOMIAJIKK LIMHBI, COOTBETCTBYIOIIEH MaKCUMalIbHOMY 3HAU€HUIO KO3 Pu-
LIUEHTA TPOJIOJILHON CHJIIBI, HEOOXOIUMO IPUPABHATH 3TH BBIPAKEHUS PYT K APYTY

Hoyee (l""nox ~ Hoyxe )\/1 - 8?& oyce — Moy 1- (1 =0 6yke )2 . (44)
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B pesynbrare nmpeoOpazoBanusi BeipakeHUs (44) MOTyd4eHO TPAHCUICHIGHTHOE YPaBHEHUE OT-
HOCHTENIBHO NMEPEMEHHON BENIMYUHBI O 4 . ., KOTOPOE MOKHO NPHOIMIKEHHO PELIUTH CIOCOOOM II0-
CJICAOBATCIIbHBIX I/ITepaI_II/Iﬁ C 3aJJaHHON TOYHOCTBIO

2 2 2 2
(2 l”l'nox + IJ'Gch - 2 “’nox lJ‘Gch) 6Rz Gyke “’nox + 2 Hnox “6y|<c +

6Rz OyKe = 3 > (2 uiox) . (45)
+ 2( MHOK l’l’rIOK I'L6y1<c \/SRZ 6y1<c 2’ 6Rz 6y|<c 6Rz Oykc + 2 6Rz OyKc
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KOHTAKTHOM IJIOIIAAKH IUMHBI 8, gy

Puc. 7 — CoBmeieHHbIE 3aBHCUMOCTH KO3()UIMEHTOB cLellieHns 1 Ko duuuenta
MPO/I0JIbHOM CHJIBI OT OTHOCHTEIbHOI HOPMAJILHOI peakuun Ha y4acTKe
OyKCOBAHHUSI KOHTAKTHOM NJIOIIAJAKY IIMHbI

Jlnst pacueTa MaKCUMaJIbHOTO 3HA4eHUsI KO UIIMEHTA TPOAOIBHON CHIIBI IPH MOJTYYSHHOM
UTEPAIIMOHHOM 3HAYCHUH OTHOCHTEJIbHOW HOPMAILHON PEAKIMU Oy ;. OTIOPHOM MOBEPXHOCTH Clie-

JyeT UCIIOJIb30BaTh BelpaxkeHue (14).

Pe3yabTaThl 1 00cyskaeHne. Pe3ynbpTaTel pacueTa CUIOBBIX IapaMeTpoB Kojeca JJis Bedy-
LIET0 peKUMa KauyeHHs IPUBEIACHBI B CPAaBHEHUU CUMMETPUYHON 1 HECUMMETPUYHOM 3ITI0p HOpMaJlb-
HBIX peakiil ONOPHOI MOBEPXHOCTH B 00JaCTH MaKCUMAaJIbHOIO 3HaUeHUs K03 (UIMeHTa Ipo10J1b-
HOM CHITBI ARy max. DTa O0JIACTH SBJIAETCS JOKPUTUIECCKON B OTHOIICHUH CTAOMIBHON pean3aiuu Tsi-
TOBBIX CBOMCTB KoJjleca €3 MOCIEeAYIOIIEro CphIBa €ro B MOJIHOE OYKCOBaHME.

PacueTHble 1aHHBIE 1J1 CPABHUTEIHHON OLIEHKH CHUJIOBBIX ITAPAMETPOB KaueHUs KoJieca C yue-
TOM HECUMMETPUYHOM 3IMI0PBI HOPMANBHBIX PeaklUid, UMeromeld Ko3((UIMEHT HECUMMETPUYHOCTH
ks = 0,4884 mpu MakcUMaIIbHOM K03 PHUIHEHTE TPOAOIBHONW CHIIBI, H JUISI COTIOCTABUMON CHMMET-
PHUUHOM 3ITIOPHI ITPECTaBIEHBI IpaUIeCKUMHU 3aBUCUMOCTAMU Ha pHc. 8 u 9. CMmeleHue 1eHTpa Hop-
MaJbHBIX PEAKUUN JII MAaKCUMAJIBbHOTO TATOBO-HAarpy30YHOTO peXuMa KOJieCca COCTAaBISET: Awp =
0,0609 — B OTHOCUTETTLHOM BBIpaXXEHUH, dup = 44,90 MM — B aOCOIFOTHOM BBIPAXKEHUHU, UTO OOJIBIIIE
CMEIIEHHS IIEHTPa HOPMAIIBHBIX PEaKIil ONMOPHON MOBEPXHOCTH B CBOOOJIHOM pEXHUME KadeHHUs KO-
seca Ha 29,94 MM.

IIpy HECUMMETPUYHON M CUMMETPUYHOM SITIOPE HOPMAJIBHBIX PEAKIIUI MaKCUMAJIBHOE 3Ha4e-
Hue K03 PUIHeHTa TPOJOTBHOM CHUIIBI OTMHAKOBO U COCTABISACT ARy max = 0,8084.

KoadduuuenT 6ykcoBaHus 3JI€MEHTOB KOHTAKTHOW IJIOMIA/IKK IIUHBI TP HECUMMETPUIHOM
3MIOpPE COCTABISET 3HaUeHUE doyxe = 0,709, a mpu cuMMeTpHUHOH 31I0pe — doyxe = 0,645. OTKIIOHEHUE
3HAYEHUS P HECUMMETPUYHOM 3MIOPE IO CPAaBHEHUIO C CHMMETPUYHOM 31I0poii cocTaiseT 9,92 %.

Koaddutment 6ykcoBanus Kojieca npu HECUMMETPUYHOM 31mope cocTasiset ox = 0,180, a mpu
CUMMeETpUYHOM 3mrope — Ok = 0,149. OTKI0HEHHE 3HAYCHUS TIPU HECUMMETPUYHOMN SITIOPE O CPaB-
HEHUIO C CUMMETPUYHOM 3mopoit coctasisieT 20,81 %.
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JlanpHeliee TMIOTETHYECKOE YBEIMICHHE HECUMMETPHYHOCTH TIEPEMEHHOM ATIOPBI P TIPO-
YHUX PABHBIX YCJIOBUSAX MPUBOIUT K CMELICHUIO MAKCUMYyMa MPOAOIbHOM CUJIBI B CTOPOHY elie 00JIb-
UX 3Ha4YeHU KodhduireHTa OyKCOBaHUS JIEMEHTOB KOHTAKTHOW TUTOMIAJAKU IUHBI B KO3 Puiu-
CHTa 6yKCOBaHI/I$I KoOJIeCa MMpu HCU3MCHHOM MAaKCUMAJIbHOM 3HAUYCHUUN HpOIIOHLHOﬁ CHIJIBI.
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KRy cum — K03(DQUITUECHT TIPOTOTBHOMN CHIIBI TIPU CUMMETPUYHON JITIOPE;
kRrx wecun — KOD(OHUIMEHT MPOIOTHHOM CHIIBI IPH HECHMMETPHUIHOM SIIOpe

Puc. 8 — 3aBucumocTh Ko3(p¢puumeHTa NPoOA0IbHON CHIIBI 0T KO3pPHHeHTa OyKCOBaAHUS
3J1eMEHTOB KOHTAKTHOI MJI0OIIAAKU IIUHBI IPU CHMMETPUYHOMH M HECHMMETPHYHOI 31mIope

HOPMAJIBHBIX PeaKnuii ONOPHOIl MOBEPXHOCTH
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KRy cum — K09 OUIIHEHT TIPOTOTHHOM CHIIBI IIPH CHMMETPHUYHOHN JITIOPE;
krx e — K03 PHUIIMEHT TIPOAOTBHON CHITBI TIPY HECUMMETPHUIHOMN ITIOPE

Puc. 9 — 3aBucumocTth k03 (punmenTa NpoaoabLHON CHIBI 0T KO3 GuIHMeHTa 0yKCOBAHHA
KoJ1eca NP CHMMETPHYHOM U HeCHMMETPHYHOM 3MI0pe HOPMAJIBHBIX peaKnuii

ONOPHOI MOBEPXHOCTHU

Crnenyer uMeTh B BUAY, YTO B MIPEUIOKEHHON rpad)0aHaTMTHYECKON MOJENN, — AJISl UCKITIO-
YEHUSI HEKOPPEKTHOI'O MPEACTABIEHUS JIIOPbl HOPMAJIBHBIX PEAKIUI OMIOPHOM OBEPXHOCTH C Iepe-

X04I0M B o01acTh UX

OTPHULATCIIBHBIX 3Ha‘leHI/II>’I, HAJIO’KCHO OI'paHUYCHUC IO BCIIMYMHE CMCUICHUA

LIEHTpa HOPMAJIbHBIX PEAKINI, MaKCUMaIbHOE OTHOCUTEIBHOE 3HAUEHHE KOTOPOro HE JOJIKHO Ipe-
BbIATh Arp=0,119 npu rpaHu4YHOM 3HaYCHUH KOA(PPHULIHEHTa HECUMMETPUYHOCTH 3MI0pbI Ax=0. [l
mHbl Mosenn Goodyear OPTITRAC DTS812 makcumanbHOE aOCOFOTHOE CMEIIIEHUE B BEAYIIEM pe-
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KUME OrpaHUYECHO 3HAUCHHEM awp=87,74 MM, uTO B 5,86 paza 6oJjblle CMEIIEHHUsS B CBOOOAHOM pe-

KUMe KaueHus koiseca (puc. 10).
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Puc. 10 — CMelenne ieHTPa HOPMATBHBIX PeAKLMIl ONOPHOI NOBEPXHOCTH NPH
npeaeabHOi HeCHMMETPHYHOCTH NePeMEHHO 3MI0Pbl HOPMATBHBIX peaKnuii
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BeiBoasl. [IpencraBienHas rpagoaHauTHUECKast MOJIEb IEPEMEHHOM AMIOphl HOPMATIBHBIX
peakuuii OMOPHOW MOBEPXHOCTU IMO3BOJISIET MOIYYUTh MOJXOASIIYI0 PACU€THYI0 HECUMMETPUUHYIO
(dopMy 3MI0pBI, OTOOPAXKAIOLIYIO0 CHIIOBBIE MTapaMeTphl IIKMHBI, TPUMEHUTENIBHO K CBOOOAHOMY U Be-
OyLeMy peXMMaM KaueHus KoJeca.

Y CTaHOBIIEHO, YTO MaKCUMaJIbHAs NIPOAOJIbHAS CHIIA, ONIpEAeIIsieMas C y4eTOM HECUMMETPHY-
HOCTH 3MIOPHI U CMEIIEHUSI HOPMAJIBHOM peakiuy, peajin3yeTcs npu 0oJblieM OyKCOBaHHUHU KoJieca 1o
CPaBHEHHIO C pacueTaMy, OCHOBAHHBIMH HA UCIIOJIb30BAHUN CUMMETPUYHOMN AIIOPBHI.

[IpuBeneHHas METO/IMKA ONPENEICHNs CUIOBBIX MMapaMEeTPOB IIMHBI HA OCHOBE MEPEMEHHON
HECUMMETPUYHOM 3MIOphl HOPMaJIbHBIX PEaKIMii MOXKET HalTH MPUMEHEHHUE IpU pacyeTe U 0O0CHO-
BaHWUU SKCIUTYyaTallMOHHBIX IOKa3aTesled TPAKTOPHBIX TPaHCHOPTHO-TEXHOJIOIMUECKUX arperaros,
OCHAIIIEHHBIX KOJIECHBIMH JIBM)KUTEINISIMH, a TaKXKe IpU BHIOOpE pallMOHAIBHBIX HArpy304HbIX U CKO-
POCTHBIX PEKUMOB MX PAOOTHI B pa3IMYHBIX TOPOKHBIX YCIOBUSX.

Bubauorpadus

1. Ko3znos IO.H. CansauxoB B.U., bapamkos A.A., banakura E.B. Onpenenenne B3anMHOTO MOJIOKEHUS 30H
Pa3HOro TPEHHMs B MSTHE KOHTAKTA IIMHBI C OTIOPHON IMOBEPXHOCTHIO / ABTOMOOMIIbHAS IPOMBITIIIEHHOCTD. 2014. No 7. C.
15-17.

2. banakuna E.B., 3oroB H.M. Pacuer nmpomonbpHOro cHoca HOPMaJIbHOM peakIluy Ha KOJIECO U3-3a YNPYTHUX YI-
JOBBIX Aedopmaruii uHbI / ABTOMOOMIIbHASI TPOMBIIIIIEHHOCTh. 2015. Ne 4. C. 25-26.

3. Komotunos B.M. CMemenne nsTHa KOHTaKTa HIMHBI KaK (aKTOp U3MEHEHHS! CONIPOTUBIIEHH KaueHuto // ['py-
30BuK. 2016. Ne 4. C. 26-30.

4. Jlyan Jle Ban, ®enoto A.l. Matemarnueckass MOAEIb Ui pacueTa HOPMAJIBHBIX U KacaTelbHbIX HalpsikKe-
HUH B MATHE KOHTAKTa KOJIECA C 3JIACTHYHOM IIMHOM C INTOCKOI OMOpHOH MOBepXHOCTHIO // COCTOSIHME U MEPCIIEKTHBBI
Pa3BUTHSI COLIMATILHO-KYJIBTYPHOT'O U TEXHUYECKOTO cepBuca : MaTepualsl I Beepoccuiickoit Hay4HO-IPaKTUYECKON KOH-
(bepennun ¢ MexyHapoaHbIM yuacTueM. B 2 4. Y. 1. buiick : U3a-Bo Ant. roc. TexH. yu-Ta. 2014. C. 139-144.

5. boromonos B.A. PacueTHoe pacnipenieneHue TaBIeHUI B MATHE KOHTAKTa ITHHBI C TIOBEPXHOCTHIO TOPOKHON
onexnasl // Bectank XHATY. 2016. Bom. 72. C. 143-150.

6. AmumnoB A.A. bensikos B.B., bnoxun A.H., 3e3tonun [[.B. Pacnipenenenue napieHnii B KOHTaKTe MIKUHBI C JI0-
poroii // Bectauk VDKI'TY. 2011. Ne 1 (49). C. 15-18.

7. Pomanuenko M.U. CuioBble mapaMeTpbl KaueHus Kojieca B BeylieM pexume // TpakTopbl v celibX03MallIiHbI.
2009. Ne 9. C. 41-44.

8. Mikhail Romanchenko, Alexander Pastukhov. Determination of specific power parameters and coefficient of
slipping of tractor wheel. Contents of Proceedings of 18th International Scientific Conference. Engineering for rural devel-
opment. Jelgava. 2019. May 22-24, p. 50-56.

86



Hnnosayuu 6 AIIK: npobremul u nepcnexmusvr 20212. Nel(29)

9. Pomanuenko M.U. ConporuBnenne nedopMannuyl OIHHEI IPH Ka4eHUH Kosieca // ABTOMOOWMITBHAS TIPOMBIIII-
nerHocTb. 2009. Ne 7. C. 20-23.

10.11luHBl A TPaKTOPOB, CEIbCKOXO3SMCTBEHHBIX MAIIMH W JIeCO3aroTOBHTENbHOH TexHUKH Goodyear
OPTITRAC DT812. [Dnekrponuslii pecypc]. Pexum npocryma: —http:/ www.teh-center.ru/index.php?product]D=1322
(mata obOpamenust 16.03.2021).

Reference

1. Kozlov YU.N. Salnikov V.I., Barashkov A.A., Balakina E.V. Opredelenie vzaimnogo polozheniya zon
raznogo treniya v pyatne kontakta shiny s opornoj poverhnost'yu [Determination of the relative position of the zones of
different friction in the contact spot of the tire with the support surface] // Avtomobil'naya promyshlennost'. 2014. Ne 7. S.
15-17.

2. Balakina E.V., Zotov N.M. Raschet prodol'nogo snosa normal'noj reakcii na koleso iz-za uprugih uglovyh
deformacij shiny [Calculation of the longitudinal drift of the normal reaction to the wheel due to elastic angular defor-
mations of the tire] / Avtomobil'naya promyshlennost'. 2015. Ne 4. S. 25-26.

3. Kopotilov V.I. Smeshchenie pyatna kontakta shiny kak faktor izmeneniya soprotivleniya kacheniyu [Tire con-
tact spot displacement as a factor of rolling resistance change] // Gruzovik. 2016. Ne 4. S. 26-30.

4. Luan Le Van, Fedotov A.I. Matematicheskaya model' dlya rascheta normal'nyh i kasatel'nyh napryazhenij v
pyatne kontakta kolesa s elastichnoj shinoj s ploskoj opornoj poverhnost'yu [Mathematical model for calculating normal
and tangential stresses in the contact spot of a wheel with an elastic tire with a flat support surface] // Sostoyanie i perspek-
tivy razvitiya social'no-kul'turnogo i tekhnicheskogo servisa : materialy II Vserossijskoj nauchno-prakticheskoj konferencii
s mezhdunarodnym uchastiem. V 2 ch. CH. 1. Bijsk : Izd-vo Alt. gos. tekhn. un-ta. 2014. S. 139-144.

5. Bogomolov V.A. Raschetnoe raspredelenie davlenij v pyatne kontakta shiny s poverhnost'yu dorozhnoj
odezhdy [Calculated pressure distribution in the contact spot of the tire with the road surface] // Vestnik HNADU. 2016.
Vyp. 72. S. 143-150.

6. Alipov A.A. Belyakov V.V., Blohin A.N., Zezyulin D.V. Raspredelenie davlenij v kontakte shiny s dorogoj
[Pressure distribution in tire-road contact] / Vestnik IZHGTU. 2011. Ne 1 (49). S. 15-18.

7. Romanchenko M.I. Silovye parametry kacheniya kolesa v vedushchem rezhime [Power parameters of the
wheel rolling in the driving mode] // Traktory i sel'hozmashiny. 2009. Ne 9. S. 41-44.

8. Mikhail Romanchenko, Alexander Pastukhov. Determination of specific power parameters and coefficient of
slipping of tractor wheel. Contents of Proceedings of 18th International Scientific Conference. Engineering for rural devel-
opment. Jelgava. 2019. May 22-24, p. 50-56.

9. Romanchenko M.I. Soprotivlenie deformacii shiny pri kachenii kolesa [Resistance to tire deformation when
the wheel is rolling] // Avtomobil'naya promyshlennost'. 2009. Ne 7. S. 20-23.

10. Shiny dlya traktorov, sel'skohozyajstvennyh mashin i lesozagotovitel'noj tekhniki Goodyear OPTITRAC
DT812 [Tires for tractors, agricultural machinery and logging equipment Goodyear OPTITRAC DT812]. [Elektronny;j
resurs]. Rezhim dostupa: http://www.teh-center.ru/index.php?productID=1322 (data obrashcheniya 16.03.2021).

Caenenust 00 apTopax
Pomanuenko Muxaun lBaHOBHY, KaHI. TEXH. HAayK, JOLEHT, TOLUEHT Kadeapsl TexHudeckoro cepauca B AIIK,
®OI'bOY BO benropoackuit ['AY, yn. Basuiosa, a. 1, n. Maiickuii, benropoackuii paiion, benropoackas o61., Poccus,
308503, ten. +7 4722 39-29-35 , e-mail: mir-23@mail.ru.

Information about the authors
Romanchenko Mikhail 1., Candidate of Technical Sciences, associate professor, Federal State Budgetary Educa-
tional Institution of Higher Education «Belgorod State Agricultural University named after V.Gorin», Vavilova str., 1, p.
Mayskiy, Belgorod district, Belgorod region, Russia, 308503, phone +7 4722 39-29-35, e-mail: roman-
chenko_mi@bsaa.edu.ru.

87



Hnnosayuu 6 AIIK: npobnemvl u nepcnekmugwl 20212. Nel(29)

NMHHOBAIIMOHHBIE TEXHOJIOI'MX B ATPOHOMUWH

VK 633.21.3: 631.584.5

A.I'. I'ypun, H.IO. Pesun

MUIIEBOHA PEXXWM ITOYBBI 1 POCTOBASI AKTUBHOCTb KOPHEBOI CUCTEMBI
ABJIOHU B CAJAX ITPU 3AJEPHEHUUN MEXIYPAJNU BOBOBO-3/TAKOBbBIMH
TPABAMU

AHHoTanus. B craThbe peacTaBieHbl MaTepHalbl MHOTOJIETHUX MCCIIEIOBaHHUH 10 N3YUYECHUIO B I0JI0HEBBIX cajax
MUILIEBOTO PEXXMUMa IMOYBBI, HAXOJAIIEHCs MO/ 3a/iepHeHHEM 0000BO-3J1aKOBEIMH MHOTOJIETHHMH TPaBaMH, a TaKKe MX
BIIMSIHUE POCTOBYIO aKTHBHOCTH KOPHEBOM CHCTEMBI JiepeBbeB. KoanyecTBO HUTPATHOTO a30Ta HAXOAMIIOCh B TIPSIMOI 3a-
BHUCHMOCTH OT COOTHOILICHHSI 6000BOro KOMHoHeHTa B ¢uroneHose. CoaepkaHne a3oTa B KOHTPOJILHOM BapHaHTe ObUIO
HanMeHbIM: 19,7 Mr/kT B cnoe mouBsl 0-30 cm. u 13,4 mr/kr B cioe 30-60cm. [Tpu ecrecTBeHHOM 3aCPHEHUN MEXK Ty psI-
JMH B 3TOM BapHaHTE B OCHOBHOM Ipeodiagaia 3;1akoBoe pasHOTpaBbe. Hanboupiee KoJIM4ecTBO HUITPATHOTO a30Ta ObLIO
B BapHaHTE C ITOCEBOM KiieBepa kpacHoro 70% tumogeeBkn sryroBoit 30%. B oTnuume oT HaKOIUIEHUS HUTPATHOTO a30Ta,
KOJIMYECTBO KOTOPOTO OMPENEIISIIOCH MIPEXKE BCETO ACATEIbHOCTRIO KIyOSHBKOBBIX OaKTepHuii Ha KOPHAX KJIeBepa Kpac-
HOT0, HaKOILJIGHHE MOABIKHOTO (hocopa M 0OMEHHOTO Kaus 3aBHCEIIO OT KOJIMYECTBA CKOIICHHOH MacChl B MEXIyps-
Ipsx caga. Hanmensee conepianue MogBKHOTO (ocdopa ObUIO B BapHaHTE ¢ €CTECTBEHHBIM 3a/iepHEHHEM. B KoH-
TPOJILHOM BapHaHTEe ero Koum4ecTBo coctaBuio 118 mr/kr, Hannure 6000B0O-311aK0BOW PACTUTENLHOCTH B MEXKIYPIIbIX
caza obecriednsio OoJiblllee HAKOIUIEHUE AaHHOTO dJieMeHTa B nouBe. B cioe noussl 0-30 cM. conepikaHue MOJIBUKHOTO
¢docdopa B 3aBUCHMOCTH OT COOTHOILIEHHsI 0000BO-311aKOBBIX TpaB ObwI0 127,4 Mr/kr, B BapuaHTe ¢ COOTHOIIEHHEM KJle-
Bepa KPacHOTo ¥ TUMOQEEeBKH JIyroBoii 3:7 oTMeueHo Hanboubliee coaepxanue pocdopa. Kak yxe ykassiBasnock, KO-
YEeCTBO HAKOIUICHHBIX HJIEMEHTOB IUTAHUS B MOYBE ONPEIEISIETCS MPEXkIe BCEro Maccol CKOIIEHHOH pPacTHTENLHOCTH.
3amyxeHre MeXIypaauil casa 6000BO-3J1aKOBOI TPAaBOCMECHIO CITIOCOOCTBOBAJIO TAK)KE OOJIBIIEMY, OTHOCHTEIILHO ecTe-
CTBEHHOTO 33JICPHEHMS, HAKOIUICHHIO B TT0YBE 00MeHHOT0 Kanms. Conepskanre 0OMEHHOTO KaJIus B yKa3aHHBIX BApHAHTAX
osuto 122,3-134,9 mr/kr. Hanbombpimee comepikaHue JaHHOTO JIEMEHTa ObLUTO B BapHaHTE C COOTHOIICHHEM 0000BO-31a-
KOBOT0 KOMITOHEHTa 3:7. boiee BbICOKast pOCTOBast aKTHBHOCTh KOPHEH s10JI0HN HA0MI0anack B BApUAHTE C 33JCPHEHUEM
TPaBOCMECHIO, COCTOSIIICH M3 KieBepa KPAaCHOTO M TUMO(EEBKH JIyTOBOH B COOTHOIICHHH 7:3.

Karouesble ciioBa: s0510H:, KOpPHH, TI04Ba, 3aJepHEHHE, TUIIEBON PEKUM, 000OBBIE TPABbI, 37TAKOBBIC TPABBI.

THE FOOD REGIME OF THE SOIL AND THE GROWTH ACTIVITY OF THE ROOT SYSTEM OF APPLE

TREES IN ORCHARDS WHEN THE ROW SPACING IS BLACKENED WITH LEGUME-CEREAL GRASSES

Annotation. The article presents the materials of long-term research on the study of the nutritional regime of the
soil under the blackening of legume-cereal perennial grasses in apple orchards, as well as their influence on the growth
activity of the root system of trees. The amount of nitrate nitrogen was directly related to the ratio of the legume component
in the phytocenosis. The nitrogen content in the control version was the lowest: 19.7 mg / kg in the soil layer 0-30 cm and
13.4 mg/kg in the layer 30-60 cm. With the natural blackening of the row spacing, this variant was mainly dominated by
grassy grasses. The highest amount of nitrate nitrogen was in the variant with sowing of red clover 70% of meadow timothy
30%. In contrast to the accumulation of nitrate nitrogen, the amount of which was determined primarily by the activity of
nodule bacteria on the roots of red clover, the accumulation of mobile phosphorus and exchangeable potassium depended
on the amount of mown mass in the rows of the garden. The lowest content of mobile phosphorus was in the version with
natural blackening. In the control version, its amount was 118 mg / kg, the presence of legume-cereal vegetation in the rows
of the garden provided a greater accumulation of this element in the soil. In the soil layer 0-30 cm. The content of mobile
phosphorus, depending on the ratio of legume-cereal grasses, was 127.4 mg/kg, in the variant with the ratio of red clover
and meadow timothy 3:7, the highest content of phosphorus was noted. As already mentioned, the amount of accumulated
nutrients in the soil is determined primarily by the mass of mown vegetation. The tinning of the rows of the garden with a
legume-grass mixture also contributed to a greater, relatively natural blackening, accumulation of exchangeable potassium
in the soil. The content of exchangeable potassium in these variants was 122.3-134.9 mg/kg. The highest content of this
element was in the variant with the ratio of legume-cereal component 3:7. Higher growth activity of apple roots was ob-
served in the variant with blackening with a grass mixture consisting of red clover and meadow timothy in the ratio of 7: 3.

Key words: apple tree, roots, soil, blackening, food regime, leguminous grasses, cereal grasses.

Beenenue. KopHeBaa CHUCTEMA IUIOJOBOI0 ACPEBA ABJIACTCA BAXXKHBIM OpPTraHOM. Ona mnorJo-
ITacT U3 IIOYBLI BOAY U paCTBOpéHHBIe B HeM MHUHCPAJIBHBIC BCUICCTBA U 06pa3yeT OpraHHU4CCKHUC COo-
CIAUHCHUA. HonyquHe BBICOKHMX M CTaOMJIbHBIX YPOKACB BO3MOXHO JIMIIb P CO3OaHUN YCHOBHﬁ,
O6CCHCLII/IB8.IOH_[I/IX AKTUBHYIO KU3HCACATCIIbBHOCTD KOpHCBOfI CHUCTCMBbI B TCUCHHUC BCCI0 BEICTAallMOH-
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Horo nepuosa. CUCTeMBbI colepKaHMsl TOUBBI OKa3bIBAIOT CYIIIECTBEHHOE BIMSHUE HAa POCTOBBIE MTPO-
1eccel KopHEBOM cucteMsl [ 1]. CrimonHoe 3aiepHEHNE MEXAYPSIINI YTHETAET POCT KOPHEN II0I0BBIX
KYJIBTYp, UTO CKa3bIBAETCS HA COCTOSIHUU BCETO IJIOAOBOTO AepeBa [2,3]. YrHeTeHue poCTOBOM aKTUB-
HOCTH OOBSCHSETCS MPEK/E BCEr0 KOHKYpPEHIIMENH MEXIY IUIOJOBBIMU KYJIBTYpaMH U TPaBSHUCTON
pacTUTENBHOCTHIO 32 BJIAry W 3JIEMEHTHI uTaHus [4,5,6].

JlepHOBO-TIeperHOHAs CUCTEMA COJIepKaHMsI TIOYBBI B MEXIYPSAAbIX Cala MO3BOJIAET yCTpa-
HUTh YKa3aHHBIM HEOCTATOK CIUIOLIHOTO 3aily’KeHHs. DTO JOCTUTaeTCsl MHOTOKPATHBIM CKallluBa-
HHUEM TPaBSIHUCTON PaCTUTEIILHOCTH U OCTaBJIEHHEM UX Ha Mecte. [lepenpuBaromias Haj3eMHas Macca
U OTMHpAIOIIas KOPHEBasi CUCTEMa MHOTOJIETHUX TpaB 000raiaeT nNo4YBy 3JI€eMEHTaMU MUHEPAIbHOTO
nutanus [7]. Heo6xoaumo yuuTsIBaTh, 4TO JUIS POCTA IUIOAOBBIM JEPEBBSIM B MIEPBYIO 0OYEpEh HE0O-
xoauM a30T. Ciie10BaTeNbHO, U1 00eCcIIeYeHNs IOYBBI 3TUM 3JIEMEHTOM B COCTAB TpaBOCMecel HeoO-
XOZMMO BBOJIUTH 0000BBIE MHOTOJIETHUE TPaBbl, KOTOPbIE CIIOCOOHBI (PUKCHPOBATH a30T aTMOC(hepHI.
B npoMmblIIIeHHBIX cajlaX 3aJlepHEHUE MEXIYPSIUi B OCHOBHOM IPOM3BOJUTCA 3a CUET €CTECTBEH-
HOTO 3aJy’>KeHHs [8] WM 1moceBa MHOTOJETHUX 371aKoBbIX Tpas [9,10]. MccnenoBanuii mo n3y4eHuIo
BIIMSIHUSA 0000BO-3J1aKOBBIX TpaBocMecel B Poccun mpoBoamiIoch HEAOCTATOUHO, a B YCIOBUSX JIECO-
CTETIHOM 30HBI TAKUX HCCIIEIOBAHUN HE OBLIO.

Lean nccaegoBanuii. Mcxonas u3 3toro, Lenblo MUcciaei0BaHus OblIIO U3yUeHHE BIUSHUA 00-
00BO-371aKOBOM PACTUTEIBHOCTU B MEXKAYPAIbIX Calla Ha COACPKaHUE SJIEMEHTOB TUTAHUS B [TOYBE U
POCTOBYIO aKTUBHOCTb KOPHEBOH CUCTEMBI SIOJIOHHU.

Meroauka. BapuaHTsI onbiTa:

1. EcrecTBeHHOE 3aiepHEeHNE (KOHTPOJIB);

2.Knesep kpacusiii 50% + TumodeeBka myrosas 50%;

3.Knesep kpacnsiit 70% + Tumodeerka myrosas 30%:;

4.Knesep kpacusiif 30% + Tumodeenka myrosas 70%.

[ToceB 3;1aK0B0-0000BBIX TPaB B MEXAYPAIbAX cana ObL1 pousBeeH B 2015 r., TOBTOPHOCTh
B OIIbITE 3-KpaTHas. YUYETHBIX I€PEBbEB B NOBTOPEHUH - 24 1T. Pa3Mmenienne BapuaHTOB PEHAOMU3HU-
poBaHHOe. CKallMBaHUE U U3MENIbUEHUE HAJ3EMHOM Macchl IPOBOAMIIMN 110 MEPE OTPACTaHUS pacTe-
Huil Ha BbICOTY 15-20 cM. POCTOBYI0 aKTMBHOCTH KOPHEBOM CHCTEMBI SI0JIOHH U3y4alH 1o MeToay B.
A. Konecunuxosa [11]. Coneprkanue HUTpAaTHOTO a30Ta ONPEAEIISIIN KOJIOPUMETPUUECKUM METOOM 10
I'panBanb-JIsky [12], mogsmxabIi Pochop-meTonom potomerpun Ha poromerpe KDOK-3, oOMeHHBIH
KaJuii -Ha ruraMmeHHoM dotomerpe Jenway PFP-7 mo UupukoBy B mogudukanuu LITHAO [13].

PesyabTaTsl HcciaenoBanus. boTaHndeckuii coCcTaB TPaBOCTOSI B MEXKAYPAIbSIX sI0JOHEBOTO

caJia OKasaJ BIMSHHUE Ha COJEpKaHue 3JIeMEHTOB nuTaHus B nouse (Tabm.1).
Tabauua 1 — ConeprkaHue 3JIEeMEHTOB NUTAHUS B IOYBE B 3aBHCHMOCTH OT 60TAHUYECKOT0 cOCTaBa 6000B0-3/1aK0-
BbIX TPaB B MEKAYPSAbSIX 10J0HeBOro caaa (2017-2019rr)

HutpaTHsrii a30T, [MonmsmxHsI doc- OOMeHHBIH Kaluii,
Bapuantsr MI/KT ¢op, Mr/kr MT/KT
0-30cm 30-60cm 0-30cm | 30-60cm | 0-30cm | 30-60cm
EctecTBenHOe 3aepHeHIe (KOHTPOJIB) 19,7 13,4 118,3 89,7 124,9 117,6
00,
Knesep kpachbiit 50% +TumodeeBka 279 182 1314 97.9 143.6 128.4
ayrosas 50%
00,
Knesep kpachsrit 70% +TumodeeBka 36.9 21,1 127.4 95,1 134.8 1223
ayrosas 30%
30
Knesep kpachsrit 30% +TumodeeBka 23.6 15,7 142.6 1032 156.1 134.9
ayrosas 70%
HCPys 2,41 1,26 11,06 7,33 12,14 8,32

OxynbTypHUBaHME MOYBBL, KaK U3BECTHO, CIIOCOOCTBYET YBEIMUEHUIO HUTpATHOTO a3oTa. [loces
06000B0-371aKOBBIX MHOTOJIETHUX TPaB B MEXAYPSAIbAX caja SBISETCS MIMPOKO PACIPOCTPAaHEHHBIM
MpUEMOM OKYJIbTYpUBaHHUs. OCHOBHBIM MOCTaBIIMKOM a30Ta SIBJSAIOTCA 00OOBBIE KyJIbTYpPHI, B T.U.
KJIEBEp KPACHBIH, KOTOPBIM MOKeT (PUKCHPOBaTh a30T BO3yXa M MmouBkl 0 150 kr ¢ Ira.

89



Hnnosayuu 6 AIIK: npobnemvl u nepcnekmugwl 20212. Nel(29)

KonruecTBo HUTPATHOTO a30Ta HAXOAUJIOCH B MPSMOIl 3aBUCUMOCTH OT COOTHOILIEHUsI 6000-
BOTO KOMIIOHEHTa B purorieHo3e. [Ipu ecTeCTBEHHOM 3aIepHEHUN MEXAY PN peodiaiana 31aKo-
Boe pazHoTpaBbe. CosiepkaHue a30Ta B KOHTPOJIbHOM BapuaHTe ObLII0 HAMMEHBITUM: 19,7 MI/KT B ci10€
nouBsl 0-30 cMm. u 13,4 mr/kr B cioe 30-60cm. Bo BropoM BapuaHTe IpH COOTHOILIEHUH KJIeBepa Kpac-
HOTo U TUMO(deeBKH JTyroBoi 1:1, comeprkaHre HUTPATHOTO a30Ta MO CJIOSIM OYBBI COCTABUJIO COOT-
BeTCTBEHHO 27,9 Mr/kr 1 18,2 Mr/kr. HanbomnpIiee KOJIMUECTBO HUTPATHOTO a30Ta OBLIO B BAPUAHTE C
noceBoM kJjieBepa kpacHoro 70% u tumodeeBku ayrosoit 30%. B cioe mousst 0-30cM. KOTH4ECTBO
azora coctaBuiio 36,9 mr/kr u B cinoe 30-60 cm. 21,1mMr/kr. MUHUMaJIbHOE KOJMYECTBO HUTPATHOTO
azoTa OBUIO B BapHaHTE C TOCEBOM 0000BO-3JIaKOBBIX TPaB B COOTHOIICHHH 3:7 — 23,6 MI/KT B cJio€
moussl 0-30 cm. u 15,7 mr/kr B cioe 30-60 cMm.

B otnuune oT HaKOIUIEHHS HUTPATHOTO a30Ta, KOJIMYECTBO KOTOPOTO OMPENEsIOCH MPEXIe
BCETO JEATEIILHOCTHIO KITyOSHBKOBBIX OaKTEpHil HA KOPHSAX KJIEBEpa KPACHOTO, HAKOIIJICHHUE TTOIBHIK-
HOro (hochopa 1 0OMEHHOTO KaJIHsl 3aBHCEIO0 OT KOJIMYECTBA CKOIIEHHOM MacChl B MEXKIYPAAbIX cajia.

Haumensblee cogepikanue moIBUKHOTO hocdopa ObUIO B BapUaHTE C ECTECTBEHHBIM 3aIepHE-
HueM. B cimoe mouBsl 0-30 cM. ero koaudecTBo coctaBmiio 118 mr/kr, B cioe 30-60 cMm. 89,7 Mr/kr.
Hanugne 6060B0-371aK0BOM pacTUTENIFHOCTH B MEXKIYPSIbAX cajia oOecreunsio 0oblee HaKOIIEHHE
JAHHOTO 2JIeMeHTa B mouBe. B cioe mouskl 0-30 cM. comepxkanue moaBmkHoOro gocdopa B 3aBUCUMO-
CTH OT COOTHOIIIeHHsI 6000BO-311aKOBBIX TpaB ObuT0 127,4 — 142,6 mr/kT, B cnoe 30-60 cm. 95.1-103,2
MI/Kr. B BapuaHTe ¢ COOTHOIIECHHEM KJ€Bepa KPacHOTO M THUMO(EEBKH JIyroBod 3:7 OTMEYEHO
HauOonbIee copepxkanne Gochopa. Kak yxe yka3plBaaoch, KOJTMUECTBO HAKOIUICHHBIX AJIEMEHTOB
MUTaHUS B [TOYBE, ONPEAEIIeTCs MPEXK]IE BCETO MacCOil CKOLIEHHON pacTUTeNnbHOCTH. HemanoBaxxHoe
3HaYEHUE UMEET TOT (haKT, 4TO MUHEpATU3alusa OnomMaccsl 6000BO-3TAKOBBIX TPAB OCYIIECTBIISCTCS
noctaTouHo ObIcTpo. [Ipu 3TOM mpoucxonuT ycuienrne pepMeHTaTUBHOW aKTUBHOCTH B MOYBE M aK-
KyMYJISIIIHS SJIEMEHTOB MUTaHUA. B yka3aHHOM BapuaHTe ObLIO CPOPMUPOBAHO HAUOOIBIIIEE KOTHYIe-
CTBO HAJI3€MHOM MacChl paCTEHUM.

3amyxeHne Mexaypsaui caga 6060B0-31aKOBOM TPAaBOCMECKIO CITIOCOOCTBOBAIIO TAKXKe 0OIb-
IeMy, OTHOCHTEIIBHO €CTECTBEHHOTO 3aJIEpPHEHUS, HAKOTUICHHUIO B TIouBe 0OMeHHoro kamus. Conep-
KaHHe OOMEHHOTO Kalus B yKa3aHHBIX BapuaHTax Obuto 134,8-156,1 mr/kr B crnoe 0-30 cm. u 122,3-
134,9 mr/kr B cioe 30-60 cm. HanGombIiee comepikanne JAHHOTO dJIEMEHTa ObUIO B BApHAHTE C COOT-
HoIlleHneM 0000BO-311aK0BOT0 KoMmoHeHTa 3:7. Conep:kaHue B MOYBE Kallusl B YKa3aHHOM BapHUaHTE
B CpeHeM 3a Tpu roja coctaBmio B cioe 0-30 cm.-156,1 mr/kr u B cioe 30-60 cm.-134,9 mr/kr.

Hamu u3ydancs poct obpacTaromux KopHei s610H1 ceMeHHOTro npoucxoxaeHus. Obpacrato-
M€ KOPHU KaK IO KOJIMYECTBY, TaK U M0 CYMMApHOW JITMHE SBJISIFOTCS. OCHOBHOHM 9acThIO KOPHEBOM
CUCTEMBI JPeBECHbIX pacTeHuil. OHU BCACBHIBAIOT BOJly M MHUHEpaIbHbBIE BEIIECTBA K COBMECTHO C JU-
CThSIMH BBIPA0ATHIBAIOT OPTaHUYECKUE COSUHEHNsI, 00€CTICUNBAIOIIUE POCTOBBIE MPOIECCHI M CO3/1a-
HUE ypo>KaeB IUIOOBLIX pacTeHuil. Hanbonee BaskHOE 3HAUEHNE UMEIOT CIICAYIOIINUEe TUIIBI o0pacTa-
IOIIUX KOPHEH:

- BCAChIBAIOIINE, UM aKTUBHBIE, KOPHU MEPBUYHOTO CTPOCHUS, OCHOBHAS UX QYHKIUS - BCa-
CBIBAaHHE BOJBI 1 MUHEPATHHBIX BEIICCTB M3 MOYBbL. OHU OTIMYAOTCS BBICOKOH (PU3MOIIOTHUYECKOM
AKTUBHOCTHIO, 0COOEHHO B MEPHOJIBI MACCOBOTO POCTA KOPHEH.

- IEPEXO/IHbIE KOPHU TIEPBUYHOTO CTPOCHUS, CITY’KAT XOPOIIIUM MOKa3aTEIeM pOCTa KOPHEBOM
CUCTEMBL.

- IPOBOJISIINE KOPHU BTOPUIHOT'O CTPOCHHUS, CBETIIO- FJTH TEMHO-KOPUYHEBOTO IIBETA, TIIaBHAS
uX QYHKIHS - I0JJa4a B PACTEHHUE BOJBI M MUTATEIbHBIX BEIIECTB.

[ToBbIIIEHHOE COMIEPIKAHUE IJIEMEHTOB IMUTAHUS B TIOYBE, HAXOISAIICHCS ITOT 3aICPHECHUEM 00-
00BO - 3TaKOBBIMH TPaBaMU MOJOXKUTEIHHO MOBJIHIIO Ha aKTUBH3AIUIO POCTOBBIX MPOIIECCOB KOPHE-
BOM CHCTEMBI JIepeBhEB s10J10HU B onbiTe (Tad:m.2).

B xoHTpoNbHOM BapuaHTe (€CTECTBEHHOE 3a/IEPHEHHE) KOTMYECTBO BCACHIBAIOIIUX KOPHEH B
cioe ouBbl 0-30 cM. coctaBmiio 67 mt., a ux anuHa 113 MM. B ciioe 30-60 cMm. BcackiBaronux KopHeu
ObU10 MeHbIe — 41 mT., a ux auuHa — 70 MM. B BapuanTax ¢ 3amepHeHneM 0000BO- 31aKOBBIMH Tpa-
BaMH KOJMYECTBO BCACHIBAIOIIUX KOPHEHW OBLIO OOJBINEC M COCTABHIIO B 3aBUCHMOCTH OT OOTaHUYE-
CKOTI'0 COOTHOIIEHUI KOMIIOHEHTOB OT 74 no 107 mt. B ciioe mouBsl 0-30cMm. u 44-56 mr. B cioe 30-
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60cMm. /ImmHa BcachIBarOMMX KOpHEH cocTaBUiia COOTBETCTBEHHO 125-181 MM u 75-95 mm. Hanboub-
1Iee KOJMYECTBO BCACHIBAIONINX KOPHEH ObUIO B BApHAHTE C TIOCEBOM KiieBepa kpacHoro 70% u TuMo-

(eeBku myrosoii 30%.
Tabéaumna — 2 PocToBasi aKTHBHOCTh KOPHEBOii CCTeMbI sI0JIOHH MO/ BJMSIHHEM 3a/lePHEHHS Me:KTypsauii 6000Bo-
3J1aKoBbIMHU TpaBamu (2017-2019rr.)

Croit Konngectso xopHeit
BapuanTsl MIOYBHI, BcacsiBaromue ITepexonnsie [IpoBoasuine
cM. IIT. MM. LIT. MM. LIT. MM.
EctectBenHoe 3anepaeHne 0-30 67 113 72 137 32 324
(xKOHTpOIB) 30-60 41 70 37 73 26 312
Krnesep xpacusrit50%+ 0-30 83 141 89 179 39 468
Tumodeerka myrosa50% 30-60 48 82 43 86 28 336
Knesep xpacub1it50%+ 0-30 107 181 116 231 43 518
Tumodeerka myrosa50% 30-60 56 95 64 127 30 358
Knesep kpacHb1it50%+ 0-30 74 125 78 156 34 409
Tumodeerka myrosa50% 30-60 44 75 39 77 28 334
0-30 3,21 10,13 6,39 11,21 1,32 27,54
HCPos
30-60 2,17 6,71 3,04 6,83 1,14 21,16

AHanoruyHas 3aKOHOMEPHOCTh OTMEUYEHa U MO KOJIMYECTBY MEPEeXOIHbIX KopHel. HanmeHb-
1Iee uX KOJIMYECTBO, i COOTBETCTBEHHO JJIMHA OBLIIM B KOHTPOJILHOM BapuaHTe -721mT. ul37MM B ciioe
nouBbl 0-30cM. u 37wT. 1 73mMm B cioe 30-60cm. B BapuaHTax ¢ mOCEBOM KYJIbTYPHBIX TpaB KOJIMYE-
CTBO MIEPEXOHBIX KOpHEH ObLT0 Oombine Ha 8,3- 61,1% B coe 0-30cMm u Ha 5,4-70,1% B ciioe 30-60cwm.
MaxkcuManbHOE KOJMYECTBO MEPEXOAHBIX KOPHEH, TaKkKe KaK U BCAChIBAIOIINX, ObLIO B TPETHEM Ba-
puaHTe.

[TpoBoasimux KopHEW OBLIIO OOJBINE B BapHaHTaX C IMOCEBOM OOOOBO-3JIAKOBBIX TpaB — 34-
43mt. B cnoe mouBbl 0-30cM, mpoTuB 32MIT. B KOHTPOJIBLHOM BapuaHTe. J[imHa KopHei Taxke Oblia
6ombie Ha 9,3-38,5%, oTHOCUTENBHO KOHTPOJIBLHOTO BapuaHTa. Hanbosnblee KOJIM4ecTBO MPOBOIS-
IIMX KOPHEH BBISIBIICHO B BapUaHTE ¢ IIOCEBOM KieBepa kpacHoro 70% u tumodeeBku tyroBoii 30%.

3akiouenue. Takum o0pa3om, HaHOOIbIIIAast POCTOBAsI AKTUBHOCTH KOPHEH sI0JI0HM HabII0/1a-
Jach B BapUaHTE C 3aJICPHEHHUEM TPABOCMECHIO, COCTOSIIEH U3 KJIeBepa KPaCHOTO U TUMO(EEBKH JTy-
roBo# B cooTHomeHuu 7:3. CrenoBaTenbHO, MOXKHO CII€JIaTh BBIBO/I, UTO POCTOBAsI aKTUBHOCTh KOP-
HEBOH CHCTEMBI SI0JIOHH B MIEPBYIO OYEPEb 3aBUCHT OT OOECIEUYCHHOCTH MOYBBI a30TOM. [losaToMy
BBeJIeHHE B OOTaHUYECKHI cocTaB 6000BOro KOMIOHEHTA B BU/IE KJI€BEpa KPACHOTO MPH 3aJICPHEHUN
MEXAYPSIIUN S0JIOHEBOTO cajla TIO3BOJIUT MOAICPKUBATH BHICOKYIO aKTUBHOCTH KOPHEBOW CHUCTEMBI

JIEPEBHEB B TCUCHHUE BCETO BETCTAI[MOHHOTO Meproaa 0e3 MpUMEHEHHSI MUHEPAIBHBIX YI00pESHUM.
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YK 635.6:631.811.98
H.M. I'onuapoesa, E./[. Bearokoovinivckasn

BJMSIHUE BUOIIPEITAPATOB HA CEMEHHYIO ITPOJYKTUBHOCTH ThIKBBI
KPYIHOILIOJHOM

AHHoTanus. B HacTosIIee BpeMs CyIIECTBYET MHOXKECTBO Pa3INYHbIX BELIECTB, KOTOPHIE OKA3bIBAIOT PETyJIs-
TOpPHOE JICUCTBUE HA POCT M Pa3BUTHE pacTCHUA. B mociaenHue roipl MpUMEHEHHE OHOMNpPEnapaToB CTAHOBUTCS OJHUM H3
Ba)KHBIX 3JIEMEHTOB BBICOKOIPOM3BOJUTEIBHBIX TEXHOJOTHI B CEIILCKOM XO03siiicTBe. VX MCIONMB3YIOT /ISl MTOBBIICHUS
BCXOKECTH CEMSTH, YPOXKaHOCTH U €ro Ka4ecTBa, yCTOMYMBOCTH PACTCHUH K OOJIE3HSIM U BPEAUTENSIM, B THOPHIHOM ce-
MeHOBoOJICcTBe (y mpeacTaBuTeseii cemeiicTBa THIKBEHHbBIE CMEIICHHE 1T0J1a PACTEHHH B MYXCKYIO WM KEHCKYIO CTOPOHY),
a TaKKe IPH BHIPAIIMBAHUS BBICOKOKAUYECTBEHHOTO 1TOCA0YHOT0 MaTepuaia. bruonpenapaTsl IIMPOKO MPUMEHSIOTCS Ha
OBOIIHBIX KYJIBTYpaX, TAKMX Kak TOMAT, Iepell, KalrycTa, KapTodenb, THIKBEHHBIE KyJIbTYphL. [l HallMX HCCIIEA0BaHUH
ObuTa BEIOpaHa THIKBA KPYMHOILUIOAHAS. THIKBa HEMPUXOTINBOE pacTeHHE. JTO camast X0JIOI0yCTOWYNBas OaxdeBasi KyJib-
Typa. [Ipy nmpaBuIbHOM COOJIOICHUN arpOTEXHUKH M COOTBETCTBYIOILEM YXOJI€ PAKTUIECKH BO BCeX pernoHax Poccumn
JlaeT CTaOMIBbHBINA ypokail. B craThe mpeacTaBieHBI pe3ysbTaThl MCCICIOBAaHMN BIMSHUSA OuompenapatoB «CHIK» U
«OIUH-DKCTPa» Ha COPTaxX THIKBBI KpynHoOIUionHOH KoHperka n Yibioka. 1{enbio JaHHBIX MCCIe0BaHUN ObLIO M3YyYUTh
BJIMsIHME OMOTIpPEnapaToB HA CEMEHHYIO MTPOIYKTUBHOCTh U YPOKaHHOCTh THIKBBI KPYITHOILIOAHOW. B pesynbrare nmpose-
JACHHBIX ONBITOB OTMETHUJIN JUHAMUKY HAKOIIJICHUA xnopo@wmna B PAaCTCHUAX TBIKBBI 1O Haydaja O6pa30BaHlflﬂ IJIOO0B.
O0paboTka pacTeHH OHOMpenapaTaMy CII0OCOOCTBOBAIA COKPAIIICHHUIO NIEPHO/Ia BETCTAIMU HA IPOTSDKECHHUH JIBYX JICT HC-
cienoBanuii. Ha BapranTax onbITa ¢ 00paboTKOI HabII0AAIOCH YBEIMYCHUE KOINYECTBA IUI0/I0B HA OJJTHOM PacTEeHHH, a
TaK)Ke HaMETWJIaCh TEH/ICHIMS MOBBIMIECHUS yPOXKaHHOCTH IUIOIOB THIKBBI KPYMHOIUIOAHOW. CeMeHHas! MpOyKTUBHOCTh
TBHIKBBI CYIIECTBEHHO YBEJIMYWIACH HA ONBITHBIX BapHAHTAX.

KioueBble ci10Ba: ThIKBa KpyIMHOIUIOAHAs, OMONpenaparsl, CEMEHHas IPOLyKTUBHOCTB, copT KoHderka, copt
VYip10ka, ypoKaiHOCTb.

THE INFLUENCE OF BIOLOGICAL PRODUCTS ON THE SEED PRODUCTIVITY
OF LARGE-FRUITED PUMPKIN

Annotation. Currently, there are many different substances that have a regulatory effect on plant growth and
development. In recent years, the use of biological products has become one of the important elements of high-performance
technologies in agriculture. They are used to increase seed germination, yield and its quality, plant resistance to diseases
and pests, in hybrid seed growing (in representatives of the Pumpkin family, the sex of plants is shifted to the male or
female side), as well as when growing high-quality planting material. Biological products are widely used on vegetable
crops such as tomato, pepper, cabbage, potatoes, pumpkin crops. Large-fruited pumpkin was chosen for our research.
Pumpkin is an unpretentious plant. It is the most cold-resistant melon crop. With proper adherence to agricultural technol-
ogy and appropriate care, it gives a stable harvest in almost all regions of Russia. The article presents the results of studies
of the influence of biological products "Silk" and "Epin-extra" on large-fruited pumpkin varieties Sweetie and Smile. The
purpose of these studies was to study the effect of biological products on seed productivity and yield of large-fruited pump-
kin. As a result of the experiments, the dynamics of chlorophyll accumulation in pumpkin plants before the start of fruit
formation was noted. Treatment of plants with biological products contributed to a reduction in the growing season over
two years of research. In the variants of the experiment with treatment, an increase in the number of fruits on one plant was
observed, as well as a tendency to increase the yield of large-fruited pumpkin fruits. Seed productivity of pumpkin increased
significantly on the experimental variants.

Key words: large-fruited pumpkin, biological products, seed productivity, Sweetie variety, Smile variety, yield

Benenne. TrikBa — 1ap IpUPOIbI, KOTOPHII YETOBEK C HE3aMaMSATHBIX BpPEMEH yIOTpeOIIseT B
nuily. BelpamuBaroT THIKBY Ha BCeX KOHTHHEHTaX, €€ yNOTpeOsIOT B MUILY B CTpaHax C pa3HbIMU
KyJIbTypaMH, TPAJUIHUAMU U 00bIYasIMHU, OTCIO/Ia U BEJIMKOE MHOKECTBO OJII0]], KOTOPBIE MOXHO TpH-
TOTOBHUTH M3 ATOT0 COJHEYHOr'0 OBOIIA. B Hamel crpaHe MOBCEMECTHO pACIPOCTPAHEHA THIKBA KPyII-
HOIUIO/IHAsA, KOTOPYIO B IIOJIEBOM KyJIbTyp€ BO3JIEIBIBAIOT B CTENHOM 30HE, Ha KaBkase, Ha rore eBpo-
MEeWCKOW 4YacTh CTpaHbl. [1OaBI MPOMTOBOIBCTBEHHON THIKBBI MMEIOT Pa3HOOOPa3HYIO BEIWYWHY,
(hopMy U OKpacKy KOXYpbl U MIKOTH. DopMa IJ10/1a MOXKET OBITh OBaJIHbHOW WIIM OKPYTIIOH, MSIKOTh
MMEET MEJIOBO-KEJIThII WM SIPKO OpaHXKeBbIM 1[BeT. BKycoBbIe KauecTBa IUIOJA Pa3jIu4Hbl U 4acTO
3aBUCAT OT COPTA, 3TO MOXKET OBITh KaK SPKO BBIPAKECHHBIN CIAJKHIA BKYC, TaK U CIaJKOBATbII C OT-
TEHKOM TPaBSIHOW CBEKECTH. L{eHATCS MII0ABI THIKBBI HE TOJIBKO 3a CBOM BKYC, TO HACTOSLIAs alTeKa
B MUHHATIOpE [2]. VI3 BceX THIKBEHHBIX KYJIbTYpP OHA BBIACISACTCS OOTaThIM COZICPKAHUEM BUTAMHHOB,
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a 110 HAJIMYMIO KAPOTHHA U THAMHUHA, THIKBA 3HAYUTEIILHO MIPEBOCXOANT BCE OBOIIHBIE U MHOTHE ILIO-
JI0BO-ATOHBIE KyJIbTYphl. Caxapa B OCHOBHOM IIPE/ICTaBJICHBI MTOJUCaXapuIaMy, YeM U 00BIICHACTCS
€€ MoJIb3a B IUETUYECCKOM MUTaHUU [3].

B ThIKBE Che10OHA HE TOJNBKO MSKOTH, OOJBIIYIO IEHHOCTh MPEACTABISAIOT U CEMEHA THIKBBI.
Hx ynoTpeOmnsioT B MUY WINA NPUMEHSAIOT B KAU€CTBE MPUIIPAB, U3 HUX MOJIY4Yar0T KOCMETHYECKOE
Maci0. CeMeHa ThIKBBI COACPKAT JKUPHBIE MacIIa, TIIMLEPHIbI IMHOJIEHOBOW, OJIEMHOBOM, NAJIbMUTH-
HOBOW M CTEApUHOBOM KHCIIOT, CMOJIUCTBIE BEIIECTBA, OPraHUYECKUE KUCIIOTHI, Pa3JIUYHbIC MAaKpPO- U
MHUKPORJIEMEHTBI, U3 HUX B HaWOOJBIIEM KOJIMYECTBE COACPKATCA MAarHUH, IIMHK, Kele30, KOTOpbIe
001aJal0T aHTHOKCUIAHTHBIMU CBOMCTBaMM, YYacTBYIOT B POCTE M Pa3BUTHM YEJIOBEKA, BBIpAaOOTKe
MY’KCKUX M KEHCKHUX FOPMOHOB, KPOBETBOPEHUH, MOBBILIAIOT UIMMYHHTET, BBIPA0ATHIBAIOT YHEPTHIO,
HOPMaJIM3YIOT OOMEH KanbIus U ¢hocdopa, yrieBOIHBIA U )KUPOBOW 0OMEH, YIydIIatoT 3peHue. [13]

B MeauuMHCKON MpaKkTUKE CeMEHa THIKBbI IPUMEHSIOT KaK MOYETOHHOE M IIPOTUBOTIIMCTHOE
CPEICTBO. BhIpamuBaHue THIKBBI € LEJIBIO MTOJYYEHUS HE TOJIBKO MUTATEIbHOW MSAKOTH, HO U OYCHb
MIOJIE3HBIX CEMSIH B HACTOSIIEE BPEMS aKTyallbHO. B ycoBHAX HEOIaronpusaTHON SKOJIOTHH, TE JII0IU
KOHTaKTUPYIOT C TSDKEIBIMH, B T.4. PAJUOAKTUBHBIMA METAJUIAMHM, & TAK)KE PA3JIUYHBIMU TOKCHYE-
CKMMH BEIIECTBAMH, 3HAYUTEIHLHO BO3POCIIa HEOOXOJMMOCTh B HEIOPOTUX 3KOJIOIMYECKHX MPOAYKTaX
0ax4eBO/ICTBA C BBICOKUM COJIep’KaHUEM NEKTHHOBBIX BELIECTB, KAPOTHUHA, MMUIIEBBIX BOJIOKOH [9], a
MOJTyYeHHE HKOJIOTHYECKU YUCTON MPOAYKLIMHU 0aXueBOJICTBA, B HACTOSAIIEE BPEMsl, HE BO3MOXKHO 0€3
npuMeHeHus ouonpemnaparos [12].

buonpemnapatsl 001a1a10T PsIZIOM TOJIOKUTENBHBIX CBONCTB. Hanbonee 3HaunMble U3 HUX:

- O€3BpEHBI 115 YEJIOBEKA, TEMJIOKPOBHBIX JKUBOTHBIX, PbIO, HACEKOMBIX-OIBIIUTEIEH, SHTOMO]AroBs;
- HE SJIOBUTHI 111 paCTEHUM;

- HE U3MEHAIOT BKYCOBBIX KaU€CTB YPOKasi;

- HE HAaKaIlJIMBAIOT B OKPY’KAIOIIEH Cpelle U MPOAYKTaX ypoxkKasi TOKCHYECKUE BEILIECTBA;

- HE IIPUBOJAT K IPUBBIKAHUIO;

- UX MOXKHO MIPUMEHSITH B M00YI0 a3y Bereranuu pactenuii [4-5, 10-11].

Henbro naHHBIX HCCIEN0BaHUM ObUIO U3YyYWUTh BIMSHHE OMONpENnapaToB HaA CEMEHHYIO Ipo-
OYKTUBHOCTb U yPO>KalHOCTB THIKBBI KpynHoIuiogHoi B OO0 «MBymka» SkoBnesckoro paiiona besn-
TOPOJICKOH 00J1acTy.

B 3apauy uccnenoBanuii BXOJWIO: U3yYUTh OCOOCHHOCTH MTPOXO0XKIEHHS (PEHONIOTHYECKUX (a3
pocTa W pa3BUTHS PACTEHHIA; OLIEHUTH BIMSAHNE 00pabOTKHM OMompenapaTtaMu Ha cojep)anue QoTo-
CHUHTETHYECKUX MUTMEHTOB B PACTEHMSIX THIKBBI, IPOBECTH OMOMETpUYECKHE U3MEPEHUs] pacTEeHUl,
IJIOJI0B U CEMSIH; OLICHUTh YPOKalHOCTb IJIOJIOB U UX CEMEHHYIO IPOAYKTUBHOCTh

OObexTamMM HcCeIOBaHUN B OMbITE OBUIM: cOpTa THIKBBI KpymnHomiuogHoW Konderka u
VY nb16ka, Ononpenaparbl: « CHIK» U « DTUH-IKCTPAY.

TeikBa copra Kongemra - opurunarop: 'HY BHUMU cenexnum u ceMEeHOBOICTBA OBOLIHBIX
KyneTyp. Britouen B ['ocpeectp no Llentpansaomy (3) u Lientpansno-UYepHozemHomy (5) peruonam.
Bun xpynHomnonsas. CtonoBoro HazHaueHus. CpenHecnensiil. Pactenue mierncroe. JINCT KpynHBIN,
3eneHblid. [1mo OKpyTiIbIi, CErMEHTUPOBAaHHBIN, 1IEpOX0OBaThIi, Maccoi 1,2-1,8 kr (1o 3 kr). OgHo-
BpPEMEHHO (OpMHUPYET Ha OHOM pacTeHHH 4-6 mioa0B. OKpacka KOpbl TEMHO-KpacHasi C pPUCYHKOM B
BU/IE 3€JICHBIX MATEH. MSIKOTh KpaCHO-OpaHKeBasi, CPEIHEHN TONIIMHBL, XPyCTsILas, IUIOTHAsI, COUHAas.
Bkyc xopommii. B miogax comepxkurcs: cyxoro Bemiecta 16,2-17,6%, obuiero caxapa 4,2-6,5%, ka-
potuna 10,3-10,9 mr va 100 r ceiporo BemecTBa (JIunenkas 0611.). CemeHa 3JUIMIITUYECKUE, METIKHE,
6enoBartsle, riaaakue, ¢ koxypoi. Macca 1000 cemsn 230 r. YpokaitHOCTb TOBapHBIX 110710B B Llen-
TpambHOM peruone 121-480 1/ra, y cranmaptoB KycroBas opamkesas u JleueOnast - 362-840 m/ra, B
HenTtpansHo-YepHozemHoM peruone - 160-303 w/ra, y ctannapra Mugypunckas - 212-352 w/ra.

TeikBa copra Yawsioka - opururarop: 'HY BHUU cenexmnym u ceMEHOBOICTBA OBOLTHBIX KYJIb-
Typ. Bun kpynnomnognas. Copt peKOMeH10BaH JUIsl CaJ0OBO-OrOPOAHBIX YYaCTKOB, IPUYCaaEOHBIX U
bepmepcknx x03s5UCcTB. COPT XOJIOIOCTOMKHIMA, 3aCyXOYyCTOHYMBEINA, TpaHCTIOpTaOenbHbIN. PacTeHus
KyCTOBOM (popMbl, 00pa3yroT 10 6 KOPOTKUX MOOeroB. JIMCT CBETNO-3€TE€HbIM C KEeNTOW MO3aUKOH,
MMOYKOBUIHBIA. THIKBUHBI BEIpAaBHEHHBIE, CPETHETO pa3Mepa, IIAPOBUIAHON (POPMBI, CIIETKA MPUILITIOC-
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HyTble. Kopa cpenneil TONUHBL, MAKOTh SIPKO-OpaH)KeBasi, MAJIOCOYHAs C IbIHHBIM apomaToM. Ce-
MEHHOE I'He3/10 HeOoJIbIIoe, IpKo-opaHkeBoe. CeMeHa OBaIbHOM (OopMBI, OeTbie, TTaIKHE C KOKYPOH,
macca 1000 cemsan 230-240 r. CopT paHHEro Cpoka CO3peBaHUA, MEPUOJ OT MOJHBIX BCXOJOB JI0
yOOpKH ypoxkas 85 aueil. YpoxkaitHocTs — 2,8-3,0 Kkr/M?.

J51s 00paboTKK pacTeHUi Mbl UCIIOJIB30BAIM CIEAYIOLIUE penapaThl:

CHIJIK, K.3. — IpUPOIHBINA PYHTUILIUA ¥ CTUMYJIATOP POCTa, OCHOBA — TEPIIEHOBBIE KHCIOTHI, 50
r/n. Cuak cnocoOCTBYET MOBBIIICHUIO KU3HECTOMKOCTH PACTEHUN B SKCTPEMANIbHBIX YCIOBHUSX (3a-
Cyxa, 3aMOpO3KH), COKpaILEHHUIO 3a00JIeBaeMOCTH pacTeHuil putodTopo3om, JI0KHON MYyUYHHCTOH poO-
coil, Oypoli pKaBYMHOM, KOPHEBOW THUJIBIO, BHJITOM, YEPHON OaKTEepUATbHOM MATHUCTOCTHIO U T.J.
Cuk MpUMEHSIOT Ha OBoLIax M KapToderne.(HopMa pacxoaa npenapara 15-50 miu/ra).

OIIMH-DKCTPA - AganToreH mimpoKoro crekTpa JeiCcTBUsI, 001a1aeT CHIIBHBIM aHTHCTPEC-
coBbIM 3 dexTom. Mcronb3yeTcst B TeueHHe BCEro Mepuojia pocTa U pa3BUTHsI paCTCHUN, HAUWHAs C
3aMauyMBaHUsl CEMSIH M 3aKaHuuBas cOopoM ypoxas. [IpuMeHsercs Ha BceX KyJIbTypax: OBOIIHBIX,
IJI0JI0BO-SITOJTHBIX U IBETOYHO-/IEKOPATUBHBIX.

HccnenoBanus o N3y4eHUIO BIUSHUS OMONPENapaToB Ha MOBBIIICHUE YPOKAITHOCTH U CEMEH-
HOM MPOAYKTUBHOCTH THIKBBI KpynmHOMIOAHOU mpoBoauiau B 2018-2019 rogax Ha miomanu 0,5 ra B
npoun3BoACTBEHHBIX ToceBax B OO0 «MBymka» SkoBneBckoro pariona benropojckoi obmactu Ha
npumepe coptoB Konderka u YisiOka o cxeme:

1. Bopa— KOHTpOJIB;
2. DnuuH-3kctpa— 1 mur/5,
3. Cwunk— 0,5 mi/6 11

OnpeICKMBaHNE PACTCHHIA THIKBBI TPOBOAMIN B a3y 2-3 HACTOSIIMX JIHCTA U [IBETCHHUE, Pac-
xo71 pabodero pactopa 4 1/100 m%;

MatepHaibl M MeTOAMKA. Pasmep ydeTHoll aensuku 40 M2, IOBTOPHOCTD YETHIPEXKPATHAS.
VY4ersl 1 HAOIIOAEHUS B ONBITaX MPOBOIUIIM COTJIACHO METO/IMKe OMBITHOTO Jiefia B OBOLIEBOJICTBE U
OaxueBojacTBe [1] 1 MeTOAMKE TOJIEBOTO OIBITA B OBOIICBOJACTBE [8], a Takke corimacHo Meroauke
niosieBoro ormbita [6]. TeikBy B OOO «MBymika» SIKOBIEBCKOTO pailoHa BHICEBAJIH JIUTHBIMU CEMeE-
Hamu B 2018-2019 rogax. I[IpenmectBeHHUK — kKapTodens. [IoAToTOBKA MOYBKI COCTOANA B TUCKO-
Banuu, Benamike [1JIH-3-35 na rmy6uny 22-25 cM. BecHoit npoBoamin 60poHOBaHUE U MPEIIIOCEB-
HYI0 KyJbTHBaIMiO. BHeceHue ynoOpeHuil mpou3BOIUIOCH MO/ MPEANOCEBHYI0 00pabOTKY MOYBHI.
[Ipumensunch MUHEpaNbHbIE yA00peHus B pekoMeHayemoi 103e - NeoP9ooKeo. [lepen moceBom cemena
THIKBBI [IPOTPEBAJIM HA COJIHIIE B TE€UEHHUE 5 IHEH, 3TOT MPHEM CIIOCOOCTBYET MOBBIIICHUIO SHEPTUU
MpopacTaHus, a Takxke Ooyiee paHHEMY (OPMHUPOBAHUIO KEHCKHUX I[BETKOB. THIKBY BBICEBAJIU B TIEp-
BOI Jieka/ie Masi OBOLIIHOM CEsUTKO Mpu TemnepaType nouBsl Ha riayoune 10 cm 6omee 12 °C. Hopma
BBICEBA THIKBBI KPYITHOIUIOJAHOW 3aBUCUT OT KPYIHOCTH CEMSIH M COCTaBJIsSeT OT 2 10 5 Kr/ra.
Hopwma BriceBa B xo3siicTBe cocTaBuia 4 kr/ra mo cxeme 140x70 cm. 'myO6uHa 3aaenku cemsH - 5
cM. [lepBoe prixjeHuEe MEXIYPSIIUNA MPOBOAMIN TIOCTIE MOSBICHUS BCXO/I0B HA TyOuny 12 — 14 cMm.
Bbru1o mpoBeieHo ABE MEKIYPATHBIX 00paOOTKH.

Pe3yabTaThl HccenoBanuii. B pesynprare npoBenenns (QpeHOIOTHYECKUX HAONMIONEHUH 3a
OBLIIO YCTAaHOBIIEHO, YTO MAaCCOBOE TMOSABIEHUE BCXOI0B ObIII0 0TMeueHO Kak B 2018, tak u B 2019 roxy
Ha 9-10 cyTku mocye mocepa mo coptaMm YibiOka u KoH(eTka COOTBETCTBEHHO.

Ha pacTenusix ThIKBbI IOSIBUIIMCH MY>KCKHUE IIBETKU Ha 35 cyTku B 2018 roay u Ha 31-32 cyTku
B 2019 rony y copra YneiOka v Ha 39 u 33 cyTKH, COOTBeTCTBEHHO y copTa Konderka. 13-3a 6picTporo
HakoruieHus 3P PeKTUBHBIX TeMIiepaTyp Oosee paHHee 1[BeTeHHe Kak y copta Kondertka, Tak u'y copra
VYapi0ka 6bu10 oTMedeHo B 2019 romy.

[[BeTeHune KEHCKHUX IIBETKOB OTMeuaau Ha 2-4 THS MO3Ke, YEM IIBETEHHE MY>KCKHUX IIBETKOB
kak B 2018, Tak u B 2019 romax. OO6pazoBaHue IJI0J0B OTMEUYAIH Ha 4-5 CyTKH TIOCTIE Havasia IBETCHUS
KEHCKHUX [IBETKOB, KaK 10 COpTaM, Tak U Mo rojgam. Yucio JHEl OT BCXOAO0B 0 CO3PEBaHMSI IJI0JI0B B
CpeIHeM 3a JIBa Tofa 1o copTy YieiOka coctaBmiio 88 mpHel, mo copry Konderka 97 nueit.

B nureparype nmeercs He O4€Hb MHOTO UCCIIEIOBAHUM 110 U3YYESHHIO BIUSHUS OHOIIPEnapaToB
Ha 6ax4deBble KyIbTYpbl. [loaTOMY H3ydeHne AeCTBUS ATHX IPENnapaToB HAa YPO)KaHOCTh U TeM Ooliee
Ha CEMEHHYIO MPOIYKTHUBHOCTD THIKBBI SIBIISIETCS BAXKHBIM U aKTYaJIbHBIM.
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B ombiTe OB1710 OTMEUEHO MOJIOKUTEIBHOE BIUsHUE OrotpenapaToB «CUITK» 1 « ITMUH-IKCTPay
Ha COCTOSIHHE (POTOCHHTETHYECKOTO ammapara pacreHuil. [lon melicTBueM H3ydaeMbIX MpenapaTroB
Ha0II01a1ach aKTUBAIUST POCTOBBIX MPOIECCOB, KaK y copTa YibiOka, Tak U 'y copta Konderka. B
MEPBYIO OYepeIb ATO OTPA3WIOCH Ha ()OPMUPOBAHUH aCCUMIUIALIMOHHOTO anmapaTta pacTeHuid. [lur-
MEHTHBIH KOMIUIEKC BBITOJIHSAET CAaMYIO BaXKHYIO JIJISl PACTHTEIBHOTO OpraHn3Ma (D)yHKIIHIO MOTJIOIIe-
HUS JTyYUCTOM SHEpruM COJHIA, KOTOopasl ueT Ha oOpa3oBaHME OpraHu4Yeckoro BemecTa. K uuciy
OCHOBHBIX (DOTOCHHTE3MPYIONIUX MUTMEHTOB 3€JIEHBIX PACTCHUH OTHOCST XJIOPOQUILIB U KaPOTHHO-
unel. X conepkaHue 3aBUCUT OT JKU3HEIEATEIIPHOCTH OPTaHU3Ma, €r0 TeHeTHIeCcKor mpupoabl. [1o-
ATOMY OHO MOXKET OBITh UCTIOIF30BaHO KaK (PH3HOIOTUYECKHIA TTOKA3aTeNb, XapaKTePU3Y IO OHTO-
TeHETHUYECKHE, BO3PACTHBIE U TEHETUYECKHUE OCOOCHHOCTH pacTUTEIhHOro opranusma. KomudecTtBo
MUTMEHTOB OYCHb YYTKO OTPAKACT M PEAKIIMIO PACTUTEIILHOTO OpraHWu3Ma Ha YCJIOBHUS MpOU3pacTa-
HUS. 3HaYUTEIbHA POJIb XJIOpOopMLIa U B METaOOIMYECKUX MPOIeccax, CBI3aHHBIX C MOPO30YCTONYH-
BOCTBIO, XOJIOJJOCTOMKOCTBIO 1 YCTOMYMBOCTBIO K 3acyxe [14].

B Tabnune 1 nmpeacraBneHa JUHAMHUKA HAKOTUICHUS XJIOPO(HILIA B TUCTHSIX THIKBHI IO (hazam
Bereranuu Ha npumepe copra Konderka.

Tadmuua 1- Bausinue o6padoTku GuonpenapaTaMu Ha JUHAMUKY HAKOIJIEHHUS XJ0Po(HIIIIa «a» U «B», B JIUCTHAX
ThIKBBI copTa Konderka no gazam, mr/am?

®daza pa3BuTUs Kontpoas Cuiik ONUH-IKCTpA

2018 2019 Cp. 2018 2019 Cp. 2018 2019 Cp.
2-3 HACTOSIIMUX JINCTA 2,34 3,0 2,67 2,34 3,0 2,67 2,34 3,0 2,67
5-6 nucTheB 3,36 3,72 3,54 3,39 4,1 3,75 4,15 4.9 4,53
IIBeTenue 4,65 5,0 4,83 5,02 5,28 5,15 5,16 7,34 6,25
[TnogooOpa3oBanue 6,18 5,64 5,91 7,11 5,72 6,42 6,94 6,18 6,56
Hayano co3peBanus mioaoB 3,7 32 3,45 6,55 5,35 5,95 6,13 6,24 6,18
HCPys 0,94 1,2 0,91 2,3 1,37 1,28 0,96 0,69 0,83

Kak BuIHO U3 IpUBEIEHHBIX JaHHBIX 00paboTKa pacTeHuit buompenapaTaMu CrocoOCTBOBAIA
YBEJIMYCHUIO XJI0po(HILIa B IUCThAX. Ha KOHTPOITPHOM BapruaHTe HAOJIIO1aTH JUHAMHUKY HAKOTUICHUS
xJiopoduiia 10 Hadaga oOpa3oBaHus IUIOAOB, B ¢aze HayalIo CO3peBaHUs IUIOJOB KOJIUYECTBO 3eIIe-
HBIX IIMTMCHTOB JOCTOBCPHO CHUKAJIOCH.

VY pacrenuii, 00paboTaHHBIX OWOMpenapaTaMyu BBHICOKOE COJEp)KaHHEe XJIOpo(uiia COXpaHs-
J0ch U B pa3e co3peBanus miooB (puc.l). Ha pucynke 1 BUIHO, 9TO BO BpEeMsl CO3PEBAHHS TUIOIOB
OKpacKa JINCTHEB SIPKO 3elieHas U 0e3 MPU3HAKOB 3a00JIeBaHMsl, HA KOHTPOJIBHBIX y4aCTKaX B 3TO BPeMsl
y’K€ 0TMEYaJIoCh TIOKEITSHUE JINCTOBOTO arlapara.

AHajoru4Has JUHAMHUKa HAKOIUICHUS XJIOpoWa B JHUCThSIX OblIa OTMEYEHAa HAMU U TIO
copty YibIOKa.

D i f sy

Puc. 1 - ®a3a o0pa3oBaHnsA-coO3peBaHNs II0A0B THIKBBI copTa Konderka

O0paboTka pacTeHUI THIKBBI OHOIIpenapaTaMy OKa3aia BIMSHUE U HA U3MEHYHBOCTH MTOKa3a-
Tenel ypoxkaitHocTH (Taou. 2).
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Taonauna 2 - U3MeHYMBOCTH NMOKAa3aTelieil yPO:KaliHOCTH THIKBbI B 3aBUCHMOCTH OT 00padoTKu Guonpenaparamu,
cpeaHee 3a 2018-2019 rr.

Ilokazarenn
Bapuant Macca 1 mona, ‘ucio mwronos, YpoxaitHocTs | Brixon cemsiH | YpoxkailHOCTH ceMsIH,
OIlbITa IITYK Ha OJTHOM
KT IJIOJOB, T/Ta u3 moaa, % Kr/ra
pacTeHnH
Copt YnbiOka
KonTtpons 0,8 5.4 324 1,1 356,4
Cunk 0,92 5,8 41,2 1,3 535,6
DIuH-IKCTpa 0,85 5,7 38,2 1,2 458.4
HCPys 0,76 0,84 10,1 - 58
Copr Konderka

KonTtpons 22 32 50,7 0,94 476,5
Cunk 2.4 3,8 58,5 1,1 643,5
DIuH-3KCTpa 2.4 35 51,1 1,1 562,1
HCPys 0,89 1,1 12,2 - 44 .4

Kak BUIHO W3 NMpHUBEIEHHBIX JaHHBIX, 00pabOoTKa OHompenapaTaMyu HE OKas3aja CyIIEeCTBEH-
HOTO BJIMSHUSA HA Maccy OJHOTO IJI0JIa PaCTEHUI THIKBBI, B CPEHEM 3a TOJbl UCCIIEJOBAHMS, KaK Y
copta Konderka, Tak u y copra YinbiOka. Ha ombITHRIX BapHaHTax HaMETHJIACh TCHICHIUS K YBEIH-
YEHHIO YKCcia MJI00B Ha OJIHOM pacTeHHH, KakK MO copTy YibiOka, Tak u no copty Kouderka. Jlns
copta YnbpIOKa XapakTepHo (opMHUpOBaHME HA OJHOM PACTEHHH OOJBIIOTO KOJUYECTBO IUIOJIOB, UX
KOJINYECTBO HAa OJTHOM PACTEHHH MOXET 10xoauTh a0 10, a mHorga u no 15 mTyk, npu 3ToM mMacca
OJTHOTO TIT0/Ia HE3HAYUTENbHA U PEAKO JocTuraeT 6onee 1 kr. B Hammx viccneoBaHUsIX HAHOOIIbIIee
KOJIMYECTBO TUIOJIOB OBLIIO CHOPMHUPOBAHO y copTa YIbIOKA MO BapUAHTY OMBITA, T/I€ pacTeHHs o0pa-
OarbBanKCh mpemapaToM «CHik» - 5,8 MTyK Ha OAHOM pacTeHuu. Ha 3TOM ke BapraHTe omnbITa Oblia
MoJTydeHa ¥ MaKCUMalibHast Macca ogHoro mioaa — 0,92 kr. O6paboTka pacTeHHI THIKBBI ITpENapaToM
«Cunk» crmoco6cTBOBaIa MOBBILIEHUIO YPOKaHHOCTH THIKBHI Ha 8,8 1 7,8 T/ra y copTroB YibIOKa H
Konerka, cOOTBETCTBEHHO, OTHAKO B JAaHHOM CIIydae Mbl MOXEM TOBOPHUTH TOJIBKO O TEHACHIIUU K
YBEITUYCHUIO YPOXKAWHOCTH 10 JAHHOMY BapHUaHTY.

O6paboTka 6uonpenapaTaMu MOJOKUTEIBHO MOBJIHIIA HA CEMEHHYIO IPOAYKTUBHOCTh pacTe-
Huil. [IporieHT BbIX0/a CEeMSIH C OJJHOTO TINI0/Ia Ha 00pa0OTaHHBIX BapUAHTAX BBIIIE, YTO B KOHEYHOM
cyeTe, OTPa3UJIOCh Ha YPOXKANHOCTH CEMSH THIKBBI C OJJHOTO rekTapa. Ha OonbITHBIX BapuaHTaxX Kak y
copta YneiOka, Tak 'y copTa KoH(eTka 0TMEeUeHO CyIeCTBeHHOE YBETUUCHUE YPOKAHHOCTH CEMSH.
VY copra Ynpi0ka oT npuMeHeHus npenapaToB « CHIIK» U « IMUH-IKCTPa» YPOKaMHOCTh CEMSIH yBEJH-
yunack Ha 179,2 u 102 kr/ra, a 'y copra Konderka na 167 u 85,6 Kr/ra, COOTBETCTBEHHO.

Co3peBatoT 106l Y THIKBBI HEpaBHOMEPHO. [lepBbie M10bl Jal0T O60Jee KaueCcTBEHHBIE ce-
MEHa, TI0 TTIOCEBHBIM U MPOJYKTUBHBIM MOKa3aTesiM. [170/1bI THIKBEI HA CEMEHHBIX y4acTKax yOu-
panu B MONHOW 3penocTu. IIpu3HakamMu co3peBaHUs IUIOJAOB SIBJISIOTCA: OMPOOKOBEHHUE ILIOAO-
HOXKH, 3aTBEPJICHUE KOPHI IJI0a U MOSIBIICHUE XapaKTEPHOU ISl COpTa OKPACKHU, YACTUYHOE IMO/I-
ChIXaHHE MOOEroB W JUCThEB. [locie cheMa TIoaAbl THIKBBI HEOOX0AuMO no3apuBaTh 10-20 mHEH.
3ama3apiBaTh ¢ YOOPKOH IJIOMIOB, a TAaKXKe JIOMYCKaTh Mepe3peBaHme MIIOJ0B MPU J03apUBAHUU HE
CleAyeT, TaK KakK MPU 3TOM CHMXKAIOTCS MOCEBHbIE KAUeCTBa CEMSH, U MOXET OTMedaThCs Mpo-
pacTaHue CeMsH B ILIOAX.

[Tepen BblaEIEHHEM CEMSH COOpaHHBIE JI0/IbI THIKBBI €11 pa3 MPOCMATPUBAIH U yAAJIAIN He-
TUMIWYHBIC TSI copTa U 3abonesmue. [lmoasl nozapuBanu B Teuenue 10-15 nueil mpu temmepatype
He Hwke 12 °C. [IpogobKUTENbHOCTh J03apUBAHUS OMPEACISIN CTEINEHBIO 3PEJIOCTH IUIOJ0B U
ceMsiH nipu yoopke. CeMeHa U3 THIKBHI BBIJIEISUIA BPYUHYIO. BhIIeIeHHBIE U3 TJI0/I0B CEMEHa IMPo-
MBIBAJIM BPYYHYIO Ha pelieTkax 0e3 cOpakuBaHMs. 3aTeM ceMeHa cymnui. BHadane yoopku 3To
JieJIa Ha OTKPBITOM BO3/1yX€ Ha CIEeHalbHbIX CYHIMIIbHBIX paMax. CeMeHa pacchilaiy Ha paMax
cioem He Oomee 5 cM. [lo3xke pu HEHACTHOM MOTOJ/IE CEeMEHa CYIIMJIN 10T HAaBECOM, HCIIOJIb3Y s
kanopudep. OKoHUIATETHHO CeMeHa KabauKa MpOCYIIUBAIIU B CYIIUIKAX, JOBOJS BIAXXHOCTh UX JI0
KOHIUIUOHHOM - 9%. CeMeHa 6ax4eBBIX KYJIbTYp OTIUYAIOTCS BBICOKON T'MI'POCKOMUYHOCTBIO, MO-
3TOMY IOCJ€ UCKYCCTBEHHOM CYIIKH OXJIAXKJATh UX HA OTKPBHITOM BO3JyX€ Heb3s. Jlenanu 3To B
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cyxoM nomenieHnu. OUUCTKY CyXUX CEMSH U COPTUPOBAHME MO IIIOTHOCTH poBoAuiau Ha «Ilet-
Kyc-I'uranT» u 3aTapuBalivd B MEIIOYKH 1O 5 KT. Tak jxe MbI pEIIIN ONPEeIUTh OKa3bIBACT JIH BIIU-
sHre 00paboTKa pacTeHH OuonpenapaTaMy Ha MOCJIEAyIOlIee KaueCTBO CEMEHHOro Martepuaina. 13-
MEHYMBOCTb TOCEBHBIX KAUECTB CEMSIH THIKBBI KPYITHOIUIOHOM MpeACTaBIeHa B TabuIe 3.

Tab6umna 3 - U3MeHYNBOCTh OCEBHBIX KAYECTB CEeMAH ThIKBBI B 3ABUCHMOCTH OT 00pa6oTkH Ononpenapa-
Tamu, cpenHee 3a 2018-2019 rr.

dasa passuTus KoHTpoas Cuik DNHH-dKCTpa
Y p10ka Konderka VY ip10ka Konderka Y bi0ka Konderka
Macca 1000 cemsiH, r 236 248 253 265 251 269
Oueprust mpopactaaus, % 95 96 96 96 96 97
Bexoxects, % 98 98 98 99 98 99

Kax BUJHO U3 IIPUBCACHHBIX NAHHBIX, HAa QHCPIUIO IIPOPACTAHUS U BCXOKECTh CEMSH paCTCHI/Iﬁ
TBIKBBI, 00pa00TKa OuompenaparaMu BIUSHUS HE OKa3aja. beiio otMedeHo yBenmndenue maccel 1000
ceMsH Ha 15 ru 17 r oOT IpuMeHEHMsI IpenapaToB « JNUH-IKCTpa» U « CHIIK», COOTBETCTBEHHO, y COpTa
VYnei0oka. Ha 17 r u 21 r yBemmuwmnack macca 1000 cemsH y copra Konderka ot mpumMeHeHHS Tiperna-
paTtoB «Cunk» u ((9HPIH-3KCTpa)), COOTBECTCTBCHHO, B CPCAHEM 34 ABa roaa.

3akmiouenue. [IpoBeeHHBIE NCCIIEAOBAaHUS JOKa3aIu 3()(HEKTUBHOCTh MCIIOIB30BaHUS OHO-
npenapaToB IIPU BbIpAllIUBAHUHN ThIKBbI prnHOHHOﬂHOﬁ. HpI/I 06pa60TKe BCTCTUPYIOIHX paCTeHI/Iﬁ
npenapatoM «CHUIK» HaMETWIach TEHICHIUS K YBETUYCHHUIO YPOKAHOCTU TIIIOJIOB THIKBBI, KaK Y
copTa YJ'IBIGKa, TaK U1y COpTa KOHq)CTKa. Hawnboiee SQ)CI)CKTI/IBHBIM 0Ka3aJIoCh UCITOJIB30BAHUC IIPCIIa-
pata «CHIK», 3TO MOKET OBITh CBSI3aHO C TE€M, YTO JAHHBIM MpernapaTr COCTOUMT U3 MPUPOJIHBIX Opra-
HHNYCCKHUX COC,Z[I/IHeHI/II\/'I, KOTOPBIC YCKOPAKOT MMPOTCKaHUC ITPOLIECCa q)OTOCI/IHTGSa, BOSﬂCﬁCTBYIOT Ha
00MEH BEIIECTB, UTO MPUBOJIUT K YCUIICHUIO POCTA PACTEHUH.

CemenHasg NPOAYKTUBHOCTD TBIKBbI CYHICCTBCHHO YBCINYMWIACH 10 BCEM U3YyUYACMbIM COPTaM
Y Ha BCEX OIBITHBIX BapuaHTax. Takke ObUIO oTMedeHO yBenuueHue maccol 1000 cemsH mop aei-
CTBUEM 00pabOTOK.

DTOT OMBIT MOKHO UCIIOJIb30BATh NP BRIPAIITUBAHUU THIKBEHHBIX KYJIbTYp Ha CEMEHHBIE LIEITH.
Kak u3BecTHO OTeueCTBEHHBIH PBIHOK HCIIBITBIBACT HOTpe6HOCTL B BBICOKOKAQUECTBCHHBIX CEMCHAX
OBOIIHBIX KYJIBTYp, @ KAYECTBO CEMEHHOTO MaTepHaja B CBOIO OUYepeb ONpenessieT 3PPeKTHBHOCTD
MIPOU3BOJICTBA OBOILEH. [7]
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YJIK 631.4:631/635+631.6 (5317°77)
E.B. Kosanéea, U.IO. Bacypun, A.B. Akunuun, O.C. Kyzvmuna

BJIMAHUE PACIHIAIIKYA HA INIOTHOCTD ITOYBBI JIYI'OBO-CTEITHOI'O YYHACTKA
HEHTPAJIBHOU JIECOCTEIIA B PASHBIE CPOKH CEJIbBCKOXO3ANCTBEHHOI'O
OCBOEHMUA

AHnHoTanus. MccnenoBaHus BIUSIHAS PACHallIKK B Pa3HbIE CPOKH CENILCKOXO3SCTBEHHOTO HCIIOIb30BaHUS Ha
IUIOTHOCTH ITOYB NMPOBOJMINCH B benropoackoil 00macTu Ha KIIFOUEBOM YYacTKE, COOTBETCTBYIOIIUII JIyrOBO-CTEITHOMY
30HAJIBHOMY NaHAmadTy Jecocteny. [loneBoe rccneqoBanue MoYB Ha BEIOPAHHBIX KIFOUEBBIX yYaCTKaX BKIIIOYAJIO CJIey-
IolIMe BUIBI paboT: 3aKiIajKa MOYBEHHBIX Pa3pe3oB, ONMCAHUE CTPOCHHS MOYBEHHBIX Npoduieii, pororpadgupoBanue rme-
PEIHHUX CTEHOK NMOYBEHHBIX Pa3pe30B, ONpeiesieHHe TUIOTHOCTH MOYBBI C IIOMOILBIO CTAIBHBIX KOJIEI; OTOOP MTOYBEHHBIX
00pa31oB Ha JlabopaTtopHble aHanu3bl. [louBeHHBIE 00pa3Lbl ISl aHATU30B OTOMPAINCH B Mpejeiax 2-X METPOBOTO IPo-
¢us mouB uepes kaxzapie 10 cM 1o riryounst 40 cM u yepes kaxabie 20 cm ot riryounsl 40 cm 10 200 cm. Kaxnas npoba
TIOYBHI ITPECTABIISIIA COOOM CMENIaHHYI0 Maccy MOYBbI, KOTOpasi 0TOMpajiach B HECKOJIBKMX MecTax pa3pe3a Ha aHaJIoTruy-
HOU Ti1yOnHe. B pe3ynbraTe mosieBbIX HCClleloBaHM ObUIO N3ydeHo 32 pa3pesa Ha JIyroBO-CTEITHOM y4acTke (6 pa3pe3oB
Ha (DOHOBBIX KaTeHax M 1o 12 pa3pe3oB Ha pacraxuBacMbIX KaTeHax). Kaxplil pa3pe3 Obu1 oOecIieueH MoCI0HHBIMH 3HA-
YEHUSIMH MOP(OMETPUIECKUX MTOKa3aTeNel MOYBEHHBIX ropu30HTOB. Hanbosee cymecTBeHnas Tpanchopmarist Mopgo-
JIOTMYECKUX TPU3HAKOB ITOYB HAOIOaIach B HIKHEH, Hanbouiee yBIa)KHEHHON YacTH CKIIOHOB, B IIpeiesiax KOTopoi 60-
Jiee UHTEHCHBHBIMU TEMIIaMH IIPOHCXOMIIA YBOJIIOLIMOHHAS TPAaHC()OPMAIHA CePhIX JECHBIX II0YB B YepHO3eMBbI. [10BEI-
LIEHHAas TIOTHOCTh HAOMIO/aNIach B NTOYBAX CPEIHUX 3BEHbEB KaTE€H MHCOJIHPYEMBIX CKIOHOB. POPMUpPOBAHHE IEPBOTO
MaKCHMyMa IUIOTHOCTH B IOYBax ObUI0 oOHapykeHo Ha riryouHe 30-40 cM, 94TO CBSI3aHO C SBJICHUEM «IIOATLIYKHOM IO-
JIOUIBBI» — 00JIACTH MOIIAXOTHOW YacTH NMPOQuIIs, HA KOTOPYIO CKa3bIBaeTCsl IaBJICHHE TIEPEMEILAIOIIMXCSI [0 IOBEPXHO-
CTH TOYBBI CEJIbCKOXO3SMCTBEHHON TeXHUKH. J[aHHBII MakCHMMyM IUIOTHOCTH OOHApy>KeH M Ha (POHOBOM yd4acTKe; He-
CMOTpSI Ha OTCYTCTBHE pacCHallKH.

KiroueBbie c10Ba: MaxoTHBIE 3€MIIH, CEpPbIE JICCHBIE TIOUBBI, YEPHO3EMBIL, JUHAMUKA U3MEHEHHUS, 3eMJIe/IeNbye-
CKOE OCBOEHHE

IMPACT OF AGRICULTURAL DEVELOPMENT ON MORPHOLOGICAL FEATURES
OF CENTRAL FOREST STEPPE SOILS THROUGH KATENAS ROLLED

Abstract. Studies of the influence of plowing in different terms of agricultural use on soil density were carried out
in the Belgorod region on a key site corresponding to the meadow-steppe zone landscape of the forest-steppe. Field study
of soils at selected key sites included the following types of work: laying soil sections, describing the structure of soil
profiles, photographing the front walls of soil sections, determining soil density using steel rings; collection of soil samples
for laboratory analyses. Soil samples for analyses were taken within a 2-meter soil profile every 10 cm to a depth of 40 cm
and every 20 cm from a depth of 40 cm to 200 cm. Each soil sample was a mixed soil mass, which was taken at several
incision points at a similar depth. As a result of field studies, 32 incisions were studied in the meadow-steppe section (6
incisions on background catens and 12 incisions on open catens). Each incision was provided with layered values of mor-
phometric indicators of soil horizons. The most significant transformation of the morphological features of soils was ob-
served in the lower, most humidified part of the slopes, within which the evolutionary transformation of gray forest soils
into chernozems took place at a more intense pace. Increased density was observed in the soils of the middle links of the
catens of insulated slopes. The formation of the first maximum density in soils was found at a depth of 30-40 cm, which is
associated with the phenomenon of "subplow sole" - the area of the underground part of the profile, which is affected by
the pressure of agricultural equipment moving on the soil surface. This maximum density is also detected in the background,;
despite the lack of plowing.

Keywords: arable land, gray forest soils, chernozems, dynamics of change, agricultural development

BBenenue. /{7151 1ecocTenHOM 30HBI TPATUITMOHHO BBIICIISIOT JBa CIToco0a 00paboTKH MOYB —
OTBaJIbHBIN M 0€30TBATIBHBIN (IIJIOCKOPE3HBI) BUABI Bcnamku. CTpyKTYypHO-arperaTHblii cOCTaB yep-
HO3EMOB IPH JJIUTENbHOM BCHAIIKEe MpeTepreBaeT 3HaUUTEIbHbIe KAUeCTBEHHbIE U KOJIMYECTBEHHbBIE
n3MeHeHus. JnurenbHas MexaHuyeckas 00paboTka YepHO3EMHBIX MTOYB MPUBOIUT K MopgoIoruye-
CKOH Jlerpajalii MakpoarperaTtoB, CHHUXKAeT CTaOMIBHOCTH MOPOBOTO MPOCTPAHCTBA B MEPUOA OT
BCIIAIIIKH 10 MOMEHTa BOCCTAHOBJICHUSI paBHOBECHOM m1oTHOCTH. Koadunment crpykryproctu yep-
HO3E€MOB TIPH JITTUTEIHLHOM pacIaiike CHUKaeTcs: Oosiee yeM B 2 pasa. J{nama3zoH M3MEHEHHH TIOTHO-
CTH TOYB B MEPUOJI OT pacHallku 10 YOOPKH KyJIbTyp Ha mamrHe gocturaer 12,0-13,7 % ot cpenneit
IJIOTHOCTH YepHOo3eMoB (Mensenes, 1979).
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OTBanbHas BCTAIIKa CHIIBHO U3MEHSIET CTPYKTYPHOE COCTOSTHUE MMAXOTHOTO CJIOS MTOYBBI, TIPU-
4yeM, yeM 0oJiblie riyOrnHa BCHAIIKK, TeM Ha OOJIBIIYIO INTyOMHY MPOUCXOAUT pa3pylIeHUue BOJAOIPOY-
HBIX TIOYBEHHBIX arperatoB. ONTUMaIbHON CUYWTAETCS OTBaJbHAs Bemamika Ha TayomHy 30 cm
(Ycenko, 1969).

Hcnonps3oBaHne OTBAJILHON BCTAIIKY B KAYECTBE OCHOBHOW 00pabOTKH Ha JIECOCTEIHBIX Yep-
HO3E€MaxX MPUBOJUT K PACHBUICHUIO U HUCTUPAHUIO IOPUCTOM arpOHOMHYECKM LIEHHON 3€PHUCTOU
CTPYKTYPBbI U CITIOCOOCTBYET MEPEYIIOTHEHUIO TAXOTHOTO U MOANax0THBIX cioeB. [loBepxHocTHAs 00-
paboTKa U ee MPEeUMYIIEeCTBEHHOE UCIIOJIb30BaHNE B KOMOMHHPOBAHHBIX CHCTEMax C OCHOBHOM o0Opa-
OOTKOM CITOCOOCTBYET HAKOIUICHUIO TUIACTUYECKHX AehOopMaIyii 10 rIyOuHbI 35 CM OT TPOXOI0B Ma-
IIMHHO-TPAKTOPHBIX arperaToB, U B pe3yJIbTaTe yXyALIAloTcsa arpopu3nueckue 1 pU3UKo-MeXaHuue-
CKHE CBOICTBa 3TOT0 cJiosl MOYBbl. CUMTAIOT, UTO JIJIS JIECOCTETHBIX YepPHO3EMOB Hanbosee mpremlie-
MOl ABISIETCS KOMOMHUPOBAaHHAsS pa3HOTNIyOWHHAsE cucTeMa 0O0pabOTKH ¢ MPEUMYIIECTBEHHBIM HC-
M0JIb30BAHWEM BCHAIIKH [0/ Haubosee TpeOoBaTelbHble K (PU3MUECKUM YCIOBHUSAM MOYBBI CEJIbCKO-
XO3AWCTBEHHbIE KYyJBTYpPhl B HAay4YHO NPOJYMAaHHOW POTAIMM CEBOOOOPOTA, KOTOpAas IO3BOJISET
yCHenrHo 00poThes ¢ epeymioTHeHueM naxotHoro cios (Illentyxos, 1987).

MHOTMMHU HCCIIEOBAaHUSMH MOKA3aHO, YTO MPHU paclalike B TyMyce 4epHO3eMOB HauboJee
WHTEHCUBHO MUHEpPATU3yeTCs epBasi (ppakiys ryMycoBbIX KUcTI0T. Yem GodbIiie 10715 3Toi hpakuuu
B COCTaBE OPTaHMUECKOTO BEIIECTBA, TEM OO0JIbIIIE TIOTEPH €ro MPH 3eMIIEIEIbYECKOM UCIIOIb30BAHUU.
[To Mepe ymeHbIIeHUS A0IH JaOUIBbHONW (paKUU MPOUCXOIUT BO3paCTaHUE UHEPTHOCTH rymyca, U
CHIDKAIOTCSI TEMITBI €70 OTEPh BIUIOTH 0 JOCTHKEHUS AMHAMUYECKOTO PABHOBECUS MEXAY MOCTYII-
JICHUEM HOBOOOPA3yIOMINXCSl TYMYCOBBIX BEIIECTB U JAecTpykiuei rymyca (Cemuxuenko, 1976).

M3BecTHBIC HaM JTUTEpATypHbIE CBEICHUS O BIUSHUU TNIOCKOPE3HOH 00pabOTKH HA TyMYyCOBOE
COCTOSTHHE YE€pPHO3EMOB B II€JIOM HE NMPOTHUBOpEYaAT APYT APYTY U CBUACTEIHCTBYIOT O IMO3UTUBHOM
BIIMSIHUM JJAHHOTO BUa 0OpabOTKHM Ha CBOMCTBA JIECOCTEIHBIX MOYB. Tak, MO pe3yabTaTaM UCCIe0-
Banus M.U. Jlebeneroii (1974), 11-neTHee nmpuMeHEeHUE TUIOCKOPE3HOH 00pabOTKH CIIOCOOCTBOBAIIO
yBENMUYEHUIO coaepxanus rymyca Ha 0,35 % aOcolt0THOTO coiepKaHHsI B BEPXHEM CJI0€ UePHO3EMOB.
JL.LW. AxentpeBa (1986) ykasbiBaer, 4To 1mociie S-JIeTHETO MPUMEHEHHUS JaHHOW 00paboTKH cozepika-
Hue rymyca Bo3pacrtaeT Ha 0,85 % abcomoTHOoro conepskanusi. [Imockopesnas oOpaboTKa CTUMYIIH-
pyer rymudukanuto B ropusonte 0-10 cm, a Ha riryoune 10-20 ¢cM 1oj clioeM II0CKOpe3Hoi oopa-
00TKM HAOMIOAETCs CHIKEHHUE cojepkanus rymyca. [Inockope3nas o0paboTka MOBBIIAET OMOTEH-
HOCTh MUKpOOpraHu3moB B 1,6 paza (AkentseBa, 1986). Ilpu BoHOM 3p0o3uK Ha TOJISAX JTOKATH3AUS
OpPraHMYECKUX BEIIECTB, COXpPaHEHUE U HAKOIJICHHE TyMyca B BEpXHEM CII0€ TIOYBBI, 00padaThiBaeMoOit
IJIOCKOPE30M, UMEIOT BayKHOE [MOYBOOXPAHHOE 3HAYEHHE, MTPUUEM, KaK MOKa3aau HaOJII0JeHUs, UH-
TEHCUBHOCTb SPO3HH yMEHbIIaeTcsa B 1,5-3 pa3a mo cpaBHEHHIO C €€ MPOSIBICHUEM IMPH OTBATbHON
Beramke ('aunenko, 1982; Hukudopenko, 1990).

Brnusinue TpaaumoHHBIX crtoco00B 00padOTKH (OTBajIbHAs BCHAIKa) HA JIECOCTEIHBIEC Cephie
JIECHBIE TAaXOTHBIEC TTOYBBI AHAJIOTUYHO BIMSHUIO MEXaHUYECKOH 00pabOTKHM Ha YePHO3EMHBIE TIOYBHI.

N3yuenne pusnuecknx CBOMCTB CEPHIX JIECOCTEMHBIX MOYB Ha PA3HBIX YTOAbSIX MOKA3ajo clie-
nytoiee. Ha ygacTke noa Moso/10i1 3a1€kblo, i€ I0YBa 0 MOMEHTA IIEPEX0/1a B 3aJIEKHOE COCTOSHHE
JUTUTEIHHOE BPEMsI paclaxuBajach, OTMeUanach Aerpajalus CTPyKTypHOTO COCTOSIHUSA, KOTOpast Po-
SIBUJIACh B (DOPMUPOBAHHUHU OOJIBIIION MAaCCHI TIIBIONCTHIX arperaToB, B YMEHBIICHHH TOPO3HOCTH U yBE-
JMYEHUH TIOTHOCTH; MO CTapOi MOCaaKON U3 JTUCTBEHHHIIBI, BOZHUKIIIEH HA MECTE MAIIHU, COIEp-
YKaHUeE TIBIOUCTON Ppakiuu Mo mpoduiTio ObLII0 BEICOKUM, OJJTHAKO HACAKICHUS U3 JIMCTBEHHUIIBI CITO-
coOcTBOBaNM (HOPMHUPOBAHHIO B IOYBAX arPOHOMHUYECKU [IEHHOU CTPYKTYpbI (XakuMoB u jap., 2005).

N3ydeHne nMHAMUKH NTOKA3aTeNIed CTPYKTYPhl CEPOU JIECHOW IIOYBBI, IOJBEPIIIECHCS YIUIOTHE-
HUIO XOJIOBBIMH CHCTEMaMHU TPAKTOPOB, MOKA3aJIH, YTO B CTPYKTYPHOM COCTaBE MOYBHI YBEIUYUIOCH
cojiep)aHue riasioucToi Ppakiuu (arperatsl pazmepom Oosiee 10 mm). B BepxHeil 4acTH 1MaxoTHOTO
cnost pu 4-kpatHeix npoxonax TpakTopoB T-150K u K-701 gons rasiductoit dhpakiuu Bo3pacTaeT
6osee ueM B 2 pasa, gocturas 70-80 %. BiusHue ynioTHEHHUs] HAa CTPYKTYpPHBII COCTaB MOYBBI IIPO-
cnexxuBaercs 10 rayounsl 30 cM. MakcuManbHas TIBIOMCTOCTh OTMEYAETCS B HUYKHEH 4acTH MaxoT-
HOTO cyosi, rae oHa gocturaet 80-90 %. Ilox aeiicTBUEM JTaBIeHUS XOJA0BBIX CUCTEM TPAKTOPOB IMOJI-
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BEpraercs U3MEHEHHIO U BOJOYCTOMYMBOCTh CTPYKTYPHI (COJIEp:KaHNEe BOAOIPOYHBIX arperatoB pas-
Mepom 6oitee 0,25 mm). Tak, B ombITe ¢ KyKypy30i COJepKaHKUE B CEPhIX JECHBIX OYBAX BOAOIPOY-
HbIX arperatoB coctaBisieT 13-15 %, Ha mouyBax, yIUIOTHEHHBIX 4-KpAaTHBIMU MIPOXOJaMHU TPAKTOPOB,
—20-36 %; B ombITE C AUMEHEM BOJIOYCTOMUMBOCTD CTPYKTYPBI IPU YINIOTHEHUH CEPBIX JIECHBIX IIOYB
Bo3pactaer a0 50-65 %, npuuém BOJIOYCTOWYMBOCTD MU 4-KpaTHBIX MTPOXoAax TpakTopoB Ha 10-12
% BBIIIE, YeM IPH 2-KPaTHBIX. Y BEIMYCHHE BOJOIPOYHOCTH CTPYKTYPHBIX OTAEIBHOCTEH 00YCIIOB-
JIEHO CHM)KEHUEM KANWLIIPHOM MOPUCTOCTH B arperarax B pe3yJbTaTe YIUIOTHEHHUS ITOYBbI BO BIIaX-
HOM COCTOSIHUH (TIOUBY YIUIOTHSIJIM BECHOH IOCIIE BECEHHET0 OOpPOHOBaHUs). Y Xy/IIlIEHHE CBOWCTB ce-
PBIX JIECHBIX IIOYB IPH YIUIOTHEHUU TPUBOAUT K CHHXKEHHIO YPOsKast 3€pPHOBBIX U MPOIMALIHBIX KYJIBTYD
HE TOJIBKO B 'Ol YIJIOTHEHUS], HO U B nocienyomue rojasl (YTkaesa, 1987).

[Ipu pacnaiike cepbiX JECHBIX NMOYB HauOoyiee 3HAYUTENIbHBIM H3MEHEHUSM IOJBEepraercs
(bpakuus JerkopasiaraeMoro OpraHHYeckoro BemiecTBa (AprembeBa, TpaBHHKOBa, 2006). 3amacel
aToi ¢paknuu B cioe 20 cM ymeHbiaercs B 3,5 pasa (¢ 6,8 1o 1,9 1/ra), a e€ noas B coctaBe 00111ero
yrieposia ymenbiaercs B 4 paza (¢ 12 % 1o 3 %). OnHOBpEMEHHO MPOUCXOAUT YMEHBIIICHUE COJIEp-
YKaHUs YCTOMYMBBIX MUKpoarperatos (¢ 12,5 no 7,8 1/ra). OCHOBHBIMU ITpOIIECCaMU, OTIPEIEISIONMHA
COCTOSTHUE OPIaHMYECKOT'O BEIIECTBA MOBEPXHOCTHBIX T'OPU30HTOB CEPBIX JIECHBIX IMaXOTHBIX IOYB,
ABJISIETCS TTOJIHASI MUHEPAIN3alys JIETKOPA3JaraéMoi 4acT OpPraHUYeCKUX OCTAaTKOB JIECHBIX IIOYB
(AprembeBa, TpaBHukosa, 2006).

Bo3nelicTBusa Ha MOYBEHHBIN MOKPOB U3y4aeMOM TEPPUTOPUHU PE3KO BO3POCIU C BHEAPECHUEM
B 1930-x IT. MEXaHW3UPOBAHHOW TEXHUKH JJIsi 00paboTku mousbl. Havasncs stan BHeapeHus Oonee
CJIOHBIX ceBO0OOPOTOB. Bo3pociio naBieHne cenbCKOX03sIICTBEHHON TEXHUKH Ha MOYBHI, 0COOEHHO
nocye Toro, kak B 1960-x IT. Ha4aJa0Ch HACBIIICHHE CEBOOOOPOTOB MAPOINPOMAIIHBIMU KYJIbTYPaMHU,
PE3yNbTaTOM YETo SIBIUJIOCH HE TOJIBKO MOBBIIICHUE YPOKAMHOCTH TEXHUYECKUX KYJIbTYp (IIOJICOTHEY-
HUKa, TEXHUYECKON U CaxapHOH CBEKJIbl), HO U YCWJIEHUE JEeTpajallii 1104B: YBEINYEHUE MOILHOCTU
MaXOTHBIX TOPU30HTOB, MOBBIIIEHUE MJIOTHOCTH MAaXOTHBIX MOYB, MHTEHCU(UKALMS HCUYEpIIaHUS B
noyBax pesepBa rymyca. Kak nmokazanu pacuerst FO.I'. Uennesa u A .H. I'ennaguesa (Uennes, ['enna-
nueB, 1993), MMEHHO B MepUO/I UHLy CTPUATIU3AIIMHN CEILCKOTO X035 HCTBA, HECMOTPSI Ha MPOBOANMBIE
arpoJieCOMeNUOpaTUBHBIE MEPONPUATHS (BBICAAKA MPOTUBOIPO3UOHHBIX U TMOJIE3AIUTHBIX JIECOIO-
noc), B benropoackoii o01acTu Bo3pocia MHTEHCHBHOCTH OBparooopasoBanusi (B 2,5 pa3a o oTHOIIe-
HUIO K CPETHUM TEMIIaM 3a BCIO UCTOPHIO OBPAaroodpazoBaHus B pETHOHE).

Marepuanbl 1 MeTOBI Hccaen0BaHus. /{1 BbIOOpa yyacTka HaM OHAI00UIUCh MaTeprabl
Poccwuiickoro rocynapctBeHHOro apxuBa apeBHux akToB (PI'AJIA, r. MockBa), Ha OCHOBaHHH KOTO-
PBIX OBLIT YCTAaHOBJIEH BO3PACT 3€MJIEAENIbYECKOM 00pa0OTKH MTOYB, U3yUYaeMbIX KaT€H Ha JIyrOBO-CTEl-
HOM KIIFOUEBOM YYacTKe HcclieqoBaHuid. Bo3pact mononoi nmamHu cocrasisin 140 ner, a crapoi
namHu — 240 7er.

[ToneBoe uccaenoBanue MOYB Ha BRIOPAHHBIX KIIOYEBBIX YYaCTKaX MPEAIoaraio Cleayrolne
BUZIBI paboT: 3aKia/ika IOYBEHHBIX pa3pe30B, OMUCAHNE CTPOSHHS MOYBEHHBIX mpoduieid, ¢poTorpa-
(¢upoBaHUe MEepeIHNX CTEHOK MOYBEHHBIX Pa3pe30B, OMpeeNieHHe MIOTHOCTH MOYBHI C MOMOIIBIO
CTaJIBHBIX KOJIEIl; 0TOOP MOYBEHHBIX 00Pa3IloB HA JTabOpaTOpHbIe aHATN3bL. [[0UBeHHBIE 00PA3IIbI IS
aHAJIM30B OTOMPANUCH B Mpelenax 2-X MeTpoBoro mpoduis mous yepes kaxabie 10 cM 10 riryOUHbI
40 cm u gepe3 kaxapie 20 cm ot rmyounsl 40 cm o 200 cm. Kaxnas mpo0a mo4BBl IpeAcTaBisiia
co00i1 cMeIIaHHYI0 Maccy MOYBBI, KOTOpas OTOMpaIach B HECKOJIBKUX MECTax pa3pes3a Ha aHAJIOTHY-
HOM riryoune. OnHcaHue MOYBEHHBIX TPOQHIIEH POBOJMIOCH B COOTBETCTBHH C TPAJAUIIMOHHON Me-
TOJIMKOW OMHMCaHMsI MOYBEHHBIX pa3pe3o (Kmaccudukanus..., 1977). B kaxaoit Touke Ha U3BECTHON
riTyOrHE ¢ TOMOIIBIO CTATBHBIX KOJIEIl H3BECTHOTO 00BheMa B TPEXKPATHOW TOBTOPHOCTH OTOMpPAach
mpo0a, 3aTeM OMpeaesiach CpeHss TNIOTHOCTh (00beMHas Macca).

B pesynbraTe noneBbIx nccie0BaHui OblT0 H3y4YeHO 32 pa3pesa Ha JIyroBO-CTEITHOM yYacTKe
(6 pa3pe3oB Ha (OHOBBIX KaTeHaX U MO 12 pa3pe3oB Ha pacmaxuBaeMblXx KaTeHax). Kaxawiii paspes
ObLT 0O€eCIIeUeH MOCTOWHBIMU 3HAYCHUAMU MOP(HOMETPHUYECKUX ITOKA3aTeNIeH TOYBEHHBIX TOPU30HTOB
Y TTyOuHBI 3a5ieraHus kKapOoHaToB. MeTo bl TabOpaTOPHOTO aHaK3a MOYB BKIIOYANU OMpEeIeICHNe
IJIOTHOCTU CJIOKEHMSI (00BEMHOM MaccChl), TPAaHYJIOMETPUUECKOTO COCTaBa (BKJIIOYasi COACpP’KaHUE
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unuctort ppakiun) mo meroay Kaunnckoro, odmero rymyca o Tropuny, coaepxanus CO2 kapOoHa-
ToB 1o Tropuny B Monudukanuu CumakoBa. B o01ieii cioxHocTH ObLTH MpoaHanu3upoBansl 321 00-
pazen yuactka «KypacoBka». Bee BrimenepednciieHHbIe aHATU3bI A1 KaKJ0M MPOObI BHIMOIHSIINCH
B JIBYKpPaTHOI MMOBTOPHOCTH BO M30€KaHUE OMIMOOK ONpeIeTICHUs TTOKa3aTeIeH.

Hccnenyemplii KII04eBOM y4acTOK o1 Ha3BaHueM «KypacoBkay, COOTBETCTBYIOIIUHN JTyTOBO-
CTETTHOMY JIaHAIA(TY JECOCTEIH, PACIOI0KEH Ha MaIlHAX I0ro-BoctouHee nocenka Kypacoska M-
HSHCKOTO paiioHa, a ()OHOBBIC YYACTKH — B OKpPeCTHOCTSX moceiakoB CadonoBka u [TokpoBCckHii TOTO
xe paifona benropojckoii obnactu.

[Touck y4acTKOB Ha TEPPUTOPHHU JIyTOBO-CTEITHOTO JaHAmadTa JECOCTENH IPeICTaBIsLT cOO0M
BBISIBJIICHHE COUYETAaHUN MaXOTHBIX TIOYB CKJIIOHOB I0)KHOM M CEBEPHOM SKCIO3UIINU C Hanbosee Xxapakx-
TepHbIMHU 11714 tora [lenTpanbHoii Poccuu nmapaMeTpamu CKIOHOB.

B BBIABIEHHBIX AJI UCCIIEAOBAHNS KaT€HaX CPEIHss JJIMHA CKIOHOB cocTasisuia 500-550 M.
OHH ABIAIOTCA BHITYKJIBIMHU MO cBoe Gopme n nMeroT kpyTusHy ot 0-2° Ha Bepimmne 10 4-6° B HIX-
Hel yacTu. Ha xax 101l u3 yeTelpex pacnaxuBaeMbIX KaTeH (110 1BE MOJISPHBIX 3KCIO3UIINNA Ha HEJTABHO
ocBoeHHOM (140 net pacmamku) u Ha cTaponaxoTHoM (6osee 230 yeT pacmamiku) yroassx), ObUIo
3aJI0’KEHO 110 6 MOYBEHHBIX pa3pe30B. Bce TOUKM 3a105KEHHS ATUX pa3pe30B Ha KaX/10i KaTeHe BbIOu-
pauch C TEM yCIOBUEM, YTO Y HUX OYyyT NO3UIIMOHHBIE aHAJIOTH HA MPOTUBOIIOJIOKHOM CKJIOHE U Ha
CKJIOHaxX KaTeH JIpyroro BO3pacTa pacnamiku (pUCyHOK 1).

[Torck pOHOBBIX KaTEH COMPOBOXKIAJICS ONMPEAEICHHBIMU TPYIHOCTSAMHU B CHITy 3HAUUTEIHHON
OCBOCHHOCTH TEPPUTOPUH U OOHAPYKUTh HETPOHYTHIE PACHAILIKOM, a TAKXKE APYTUMU BUAAMHU XO35H-
CTBEHHOM J1€ATEIbHOCTH YYaCTKH IOYBEHHOT0 MOKPOBa ObLI0 HempocTo. TeM He MeHee, TaKue KaTeHbI
OBbUIN BBISIBIIEHBI B OKpECTHOCTAX NocenkoB CadonoBka 1 IlokpoBckuii. Beuin HaliieHbl y4acTKy, Mak-
CHUMAJIBHO CXO0XKHE M0 MOPPOMETPUUECKUM U MOP(HOIIOrHYECKUM MPU3HAKAM aXOTHBIX aHaJoraM.

Ha nByx ()OHOBBIX KaTeHaxX CEBEPHOM M FOKHOW 3KCIO3UIMIA OBUIM 3aJI03KEHBI TI0 3 paspesa,
BEPXHUI U3 KOTOPBIX COOTBETCTBOBAJ a0COJIFOTHO POBHOMY BoJiopa3ieny (OJu3KHil aHaior MECTOMO-
JOXKEeHUH pa3pe3oB | u 2 Ha ManHsX), CpeJHUI pa3pe3 COOTBETCTBOBAN MO3UIIUAM pa3pe3oB 3 u 4 Ha
MAIIHIX, @ CaMblii HUKHUM pa3pe3 — MECTOIOJIOKEHHUIO pa3pe30B 5 U 6 B HIDKHUX YaCTAX MU3y4aeMbIX
CKJIOHOB Ha MalIHAX. PaccTosiHue Mex a1y n3ydaeMbIMHU MPOQUISIMH OYB (POHOBBIX KATEH COCTABHIIO
180-200 m. OrpaHUYEHHOCTH TOUYEK HCCIICIOBAHUS (POHOBBIX KATE€H OMpPEIeIsIach MOTOAHBIMH YCIIO0-
BUSIMU TIEPUOJA WX UCCIICIOBAHMS, HE MO3BOJUBIIMMHU JETATbHO (ITyTeM 3aJ0KEHHSI 6 MOYBEHHBIX
pa3pe3oB Ha KaxA0u (POHOBOM KaTeHE) UX U3YyUUTh.

Pe3yabTaTsl u 00cy:kaenus. Ha yuactke «KypacoBka» oOHapyKnBaeTcsi U3SMEHEHHUE OCHOB-
HBIX MOP(OJIOTUYECKHUX CBOMCTB TIOYB U TOMOTEHHBIX TIOYBEHHBIX COMPSIKEHUN TP JUTUTEILHON pac-
namke. B BepXHUX 4acTsaX TOPU30HTOB paclallika MpUBeEJia K CMEHE BEPXHEW 4YaCTH I'yMyCOBOI'O TOpH-
30HTa Ha ropu30HT Anax. ['opu3oHT Al 1o psay npu3HakoB 001a/1a€T CXOAHBIMH XapaKTePUCTUKAMU
Kak Ha (JOHOBBIX Y4acTKaX, TaK U Ha BO3/ENbIBaeMbIX. I3MeHsIeTcs TOIBKO CTPYKTypa MouBkl: Ha 140-
JIeTHEH NamrHe OHa U3 KOMKOBATO-3€PHUCTON LEIWHHOTO COCTOSHHS TpaHC()OpMUPOBAIACh B 3€PHU-
CTO-KOMKOBATYI0, a Ha 0oJiee 3peioi mairHe 3epHUCTOCTh OKa3alach €Ile MEHEe BBIPAKEHHOW MpH
pocTe 10T KOMKOBATBIX OTAeNbHOCTEH. OHAKO, 3TO JIHIIL caMble 00MIMe HaOII0eH!s, T.K. IPH 00-
Jiee IeTajJIbHOM aHAJIU3€ CBOMCTB MOYB MO MO3UIIMOHHBIM aHAJIOraM PacloIOKEHUs B TONOT€HHBIX CO-
NPsOKEHHSIX Ha (JOHOBBIX yYacTKaxX M Ha MAITHSAX Pa3HOTO BO3PACTa BEISBIISIOTCS 00JIee CYIIeCTBEHHBIE
otnuuus. Paccmorpum 6osee AeTaabHO MPU3HAKY MTOYB, HICHTU(GUIIUPOBAHHBIE B TOUKAX, U3YUYECHHBIX
KaTeH Ha namHsax. Haunem ¢ paccMoTpeHust T04B KaTeH F0’KHOM 3KCIO3UIINH.
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Puc. 1 — IIpoduin kaTeH, HA KOTOPBIX NPOBOAMINCH MOJIEBbIe HCCIEA0BAHUA H KOCMOCHHMOK, HAJI0KEeH-
HbII HA TonorpaguyecKyio 0OCHOBY TeppuTOpPHH HccaeaoBaHus (YuacTok «KypacoBkay)

Ha Bomopaszaene rymycoBsiii ropu30oHT Al oOnagaeT BecbMa CXOIHBIMH XapaKTEPUCTHUKAMU
KaK B HEpaclaxaHHBIX, TAK ¥ OCBOCHHBIX Pa3HOCTAX MOYB. HeCKOIbKO H3MEHSIETCS CTPYKTypa: B (o-
HOBOMH MOYBe W B TouBe MamiHu 140-71eTHEr0 Bo3pacTa OHa 3€PHUCTO-KOMKOBATasi, Ha 0oJee 3perbiX
MAIIHAX TPOSBIISIETCS] YIII0OBATOCTb, MOPOLIUCTOCTh, MEHBIIIE BBIPAXKEHA 3€PHUCTOCTH. lepexoanHbiii
ropu3oHT A1B B mouBax Bcex y4yacTKOB 00Ja/JaeT CXOJHBIMU XapaKTepUCTUKAaMU: LIBET OypoBaTo-
TEMHO-CEPBIN, CTPYKTYpa KOMKOBATO-0pEX0BaTasi C PU3MAaTUYHOCTbHIO; 10 TPaHsIM arperaToB npocJe-
XKUBaeTcs ciabas TIUMHHUCTas IUIEHKA. 31eCh K€ MOSBISAIOTCS B 3HAYUTENHOM KOJIHYECTBE CIIECIbI-
IIMHBI C 3aII0THEHUEM U3 HIDKETIEKAIUX TOPU30HTOB (cepo-0yphie, OyphIe); UX KOJTUYECTBO B IMOYBAX
namHu 140-neTHero Bo3pacta Oosblie, 4eM B mmouBax (JOHOBOW KaTeHbI. Hikenexkammue ropu3oHThI
nouB 6onee auddepeHnnpoBansl. Tak, nepexoaHbiii ropu3oHT BA1 ObuT HIeHTUGUITMPOBAH B TOYBAX
TOJIBKO ()OHOBOT'O M CTapOINAaXOTHOTO Yy4acTKOB. JIaHHBIN TOPU30HT NUArHOCTUPYETCS MO0 CTPYKTYpe —
OpEeX0BaTO-NPU3MATUYECKON, HO C KOMKOBATOCTBIO, a TAKXKE 10 MPe0diIalaHuI0 CePhIX TOHOB OKPACKH
Ha 00111eM 1IBeTOBOM (poHe ropu3oHTa. B mamrHe Mos10/10r0 Bo3pacTa 3a nepexoiHbM ropuzonTom A 1B
cpasy clielyeT WLTIOBHAIbHO-KapOOHaTHBINA Topru30HT Bea.

Amnanus npoguseil oYB Ha BOAOPa3Ae/IbHBIX y4aCcTKaX MO3BOJISIET ClIEATh CIEAYOLIUI BEIBOT
O BIUSHUM pacmlamku Ha MOpQoJorudeckoe cTpoeHne nouB. Hamu ObUTO BBISBICHO, YTO MO BIIUS-
HUEM CEeIbCKOXO03IUCTBEHHOTO OCBOEHUS MPOUCXOIUT YBEJIIMYEHHE MOLITHOCTH I'YMYCOBOT'O TOPHU30HTA
nmouB Ha namrHe 140-1eTHero Bo3pacra B CpaBHEHUH ¢ (()OHOBBIMU HEpaclaxaHHBIMU ydacTkamu Ha 10-
15 cm. IIpu OGonee NIUTETHLHOM OCBOCHHHM MOUIHOCTH CHHXKAETCS MPUOIM3UTEIHHO 10 (OHOBOTO
ypoBHs (50 cm).

104



Hunosayuu ¢ AIIK: npobnemvl u nepcnexkmugut 20212. Nel(29)

Heckonbko MOHMKEHHBIMHU 3HAYEHUSMHU OTINYAETCS MOIIHOCTh T'YyMYCOBOTO TOPU30HTa B (O-
HOBOH, HEepacnaxaHHOM MOYBE HAa CKJIOHE CEBEPHOM 3KCMO3ULIMU (42 CM) OTHOCUTEIBHO MOYBBI HA
CKJIOHE FOKHOM IKCIO3UIHH (53 CM), 9TO MOXKET OBITh 00YCIIOBJICHO BIUSHUEM WHCOJIHPYEMOM JKC-
MO3HIIMU CKIJIOHA (TIpH OoJsiee IPpYy>KHOM CHETOTasHUM BECHOW M BEPOSITHOCTHIO O0Jiee MHTEHCUBHOTO
MPOTEKaHHUs 3/1eCh TOBEPXHOCTHOTO CMbIBA MOYB).

CxomHas cuTyanus BBISBJICHA [0 HIDKHEH TpaHMLE MepexoqHoro ropusonta AlB: maxotHsie
TTOYBBI OTJIMYAIOTCST OOJBITUMU TITyOMHAMU, B CpaBHEHUU ¢ (oHOBBIMU. [Ipu 3TOM B mouBax 140-neT-
Hell maniHu rayOuHa 3ajJeraHust JaHHOTO TOPU30HTa OoJblie, ueM Ha 240-1eTHeil nariHe.

Wnast TeHeHIMs BBISBIISETCS IPU CPAaBHEHUH Pa3pe30B [0 HWKHEH IpaHulle TyMYyCOBOTO MPO-
¢, ['ymycoBblit npoduie BKIIOYAET HECKOIBKO Topu3oHTOB — Al, A1B u BA1 —mopdonoruyeckue
CBOMCTBA KOTOPBIX COXPAHAIOT MPU3HAKH MPOIECCOB I'yMYCOHAKOIUIEHUS (TEMHO-CEpBbIi IIBET, HAU-
Yrie KOMKOBaTOCTH B XapaKTepe CTPYKTYpPHI, Clab0ymIoTéHHOE cliokeHue). Kak mpaBuiio, HIKHUM
npeies TyMycOBOTo mpoduist MPUXOAUTCS Ha FPaHUIly IepexogHoro ropusonta BA1 mpu ero Hanu-
YHH, a IPU €r0 OTCYTCTBUH — HA HIKHIOIO IPaHUILy IepexoiHoro ropuzonTa Al1B. I'my6una ero Hik-
HEeW TpaHMIlbl MaKCUMasbHa B (H)OHOBOM pa3pese — 92,7 cM; B MaIIHIX Pa3HOTO BO3pacTa HUKHSS Ipa-
HUIIa TYMYyCOBOT0 npoduist 01m3Kka Mexay coboii u cocrasmser 85,2 cm, 83,1 cm u 86,7 cm cooTBeT-
ctBeHHO UIa 140 u 240 net 3eMIIeIeIbYeCKOr0 OCBOCHHUS II0YB.

BrLsBiIeHHBIE 3aKOHOMEPHOCTH, BEPOSITHEE BCEr0, 00YCIIOBJICHBI MPOLIECCAMU HapaLMBAHUS
MOIIIHOCTH T'YMYCOBOT'O TOPU30HTA, 00YCIOBIEHHBIMU PACIIPOCTPAHEHUEM T'yMyCa U COMY TCTBYIOIINX
CBOWCTB I'yMyCOBOT'O TOPH30HTA Ha OOJIBIIYIO INTyOUHY. DTO MOXET OBITh CBA3aHO C POCTOM ITOABHIK-
HOCTH I'YMYCOBBIX BEILIECTB B PACIIaxMBAEMBbIX MOYBAX 3a CUET YBEITUUEHHUS UX PACTBOPUMOCTHU, UYTO B
UTOTe TPUBOJUT K MEPEBUKCHUIO BHU3 IO MPO(UITIO TYMYCHPOBAaHHBIX MIMCTBIX U MbUIECBATHIX Ya-
CTHII.

W3 mopdonornueckux CBOWCTB OYB, M3yUYSHHBIX KaT€H HE00X01MMO OoJiee mogpodHee ocTa-
HOBUTCSI Ha TUIOTHOCTHU CJIOKEHHS.

XapakTepucTUKa INIOTHOCTH U3yUEHHBIX [T0YB HEHAPYIIEHHOTO CKJIOHA KOJeOIeTcs B mpeie-
nax ot 1 10 1.6 r/cm®. Mi3MeHeHHeE MIIOTHOCTH T10YB 10 TTyOMHE 9acTO HE PABHOMEPHO: BBIABIISAETCS
JIBAa MUHMUMYyMa U JIBa MakcuMmyMa (puc. 2). JlaHHbIi THI pacpeeNieHus: BCTpedaeTcs B O0NbIINHCTBE
W3YYEHHBIX Pa3pe30B.
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Puc. 2 — BeprukajibHoe pacnpe/ejcHue INIOTHOCTH B NOYBaxX Ha ydyacTke «KypacoBka»
(nJ1st mpUMepa B3AT CPeHUIl pa3pe3 Ha TPeX KaTeHAX CeBePHOH IKCIO3UINN)

PrIxIt0€ cOCTOsIHME TOBEPXHOCTHBIX TOPH30HTOB Ha TMALTHAX MOXET OBITh CBSI3aHO C HX €XKe-
TOZHOH paclaImikoi, a Ha KaTeHaX (POHOBBIX YYACTKaX C pa3phIXJICHHEM KOPHIMHU PACTEHUH 1 MOYBEH-
HOH Me30(ayHoi. @opMUpOBaHHE MEPBOT0 MaKCUMyMa IJIOTHOCTH B MAaXOTHBIX ITOYBaX Ha TIyOHHE
30-40 cM cBsI3aHO C SIBJICHUEM IIOJILTY>KHOU ITOIOIIBED — 00JIACTH MOANIAX0THON YyacTu nmpoduIis, Ha
KOTOPYIO CKa3bIBaeTCs AAaBJICHUE MEPEMENIAIONINXCS 110 TIOBEPXHOCTH MOYBBI 00BEKTOB (CEIBCKOXO0-
3STCTBEHHBIX KUBOTHBIX HIIM TEXHHUKH). OTMETUM, YTO JAHHBIA MAaKCUMYM IUIOTHOCTH OOHApy>KeH U

105



Hnnosayuu 6 AIIK: npobnemvl u nepcnexmusvt 20212. Nel(29)

Ha ()OHOBOM yuacCTKe; HECMOTpPS Ha OTCYTCTBHE pacHallkH, 37€Ch B MPOIILIOM, BEPOATHO, YIUIOTHSIO-
11ee BIMSHUE OKa3bIBAIN ApYyTUe (PaKTOpPhI TAKUE, KaK BHINAC KUBOTHBIX.

Bo BHyTpuKaTeHapHBIX KOJEOAHMSX IUIOTHOCTU MOYB BBIACNAETCS Psii OOIIMX TEHICHIIHH,
XapaKTEPHBIX I BCEX U3YyYECHHBIX KaTeH. B 1esoM, ¢ yBeIu4eHUEM KPYTU3HBI CKJIIOHA OT BEPXHUX
KaTeHapHBIX MO3UIUI K HIKHUM HaONIOAAeTCs yBEeJIMYeHHE TUIOTHOCTU TOYB B TYMYCOBBIX U Iepe-
XOJHBIX TOPU3O0HTAX. HpI/I 3TOM MAaKCUMAJIbHBIC 3HAYCHUA HaGJIIOIIaIOTCSI B HMKHHUX 3BCHBAX KATCH,
MIPUYPOUYEHHBIX K y4aCTKaM BbINOJaKUBAHUS CKJIOHA TIEpe]] Halallblo, MOBbIIIEHHBIE 3HAYEHUS IJI0T-
HOCTH 3]1eCh HaOIIO/IAal0TCSl B BEPXHUX TOPU3OHTAX (TOUkH 5 U 6). BeposTHO, YIUIOTHEHHUIO 3/1€Ch Ha
CKJIOHaX CEBEPHBIX SKCIIO3UILIUN CIIOCOOCTBYET YXYAIIEHUE CTPYKTYPbl, BO3HHUKIIIEE U3-3a IPU3HAKOB
CJIMTU3AIMH B TYMYCOBBIX TOPU30HTAX M3yUYCHHBIX MOYB. JlaHHBIC IPU3HAKN OBUTM OOHAPY KEHBI ITPH
MOP(}OTIOrMuecKOM OMUCAHUY MTOYBEHHBIX MPOoQuIiel B BUJE YITAKOBAHHOM TIIBIOUCTON CTPYKTYPBI, B
OTJIMYHE OT KOMKOBATOH, XapaKTepHOH AJisl TOYB Oojiee BEPXHUX CKIOHOBBIX MO3UIHMHA. CluTH3aIMA
BO3MO’KHA M3-3a MPUBHOCA B HIYKHUE 3BEHbS KaTE€H C IOYBEHHBIMH PAaCTBOpaMU KaTUOHOB Mg, Hanu-
9ye KOTOPOTO B MOYBEHHOM IMOTJIOMIAIOIIEM KOMILIEKCE IPUBOIUT K Pa3pyLICHUIO CTPYKTYPHI U (Hop-
MHPOBAHHUIO INIBIOMCTOCTH.

Ta1<>1<e, ITIOBBIIIICHHAA IIJIOTHOCTH HaGHIOIIaeTCﬂ B IIOYBAaxX CPCAHUX 3BCHLCB KAaTCH HMHCOJINPY-
eMBIX CKJIOHOB. [IpeAnonoxuTenbHo, OHa 00yCIOBIIEHA MTPOSBIEHUEM SPO3HOHHBIX MPOLIECCOB, Ola-
rozapsi KOTOPBIM MPOUCXOTUT NMPUOIMKEHUE K TIOBEPXHOCTH O0Jiee TUIOTHBIX CJI0EB IOYBOOOPA3yIO-
EW MOPOABI.

3akiaodeHue. B pe3ynbrarte 3eMIIeeIbYeCKOT0 OCBOCHHUS MTAXOTHBIX 3eMeb (OPMHUPOBAHHE
MEPBOT0 MaKCMMyMa IUIOTHOCTH B MOYBax ObuTO oOHapykeHo Ha riayomne 30-40 cm, 9TO CBSI3aHO C
SIBIICHHEM «ITOJTUTY KHOM MOJIOIIBBDY — 00JIACTH NOANAaXO0THOW YacTH MPOpUIIst, Ha KOTOPYIO CKa3bIBa-
€TCsl IaBJIEHUE TepEeMEIAtOIIUXCS IO MOBEPXHOCTU MOYBbI OOBEKTOB (CENbCKOXO3SIICTBEHHBIX KU-
BOTHBIX MJIM TE€XHUKH). OTMETUM, YTO JAHHBII MAaKCUMYM IUIOTHOCTH OOHapyXeH M Ha (POHOBOM
y4acTKe; HECMOTpsI Ha OTCYTCTBHE pacIaIliky, 3/IECh B MPOILIOM, BEPOSTHO, YIIJIOTHSAIOIIEE BIUSHUE
OKa3bIBaIU Apyrue (HakTopbl TAKUE, KaK BbIMAC KUBOTHBIX.
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YK 631.432:631.8:633.34
E.I'. Komnsapoea, B.I'. I puyuna

IIOKA3ATEJIX BOTHOTI'O PEXKUMA B IIOCEBAX COH B 3ABUCHMOCTH
OT COYETAHUSA OPTAHUYECKHUX U MUHEPAJIBHBIX YIOBPEHUU

AnHotanus. llens uccienoBaHus — U3ydeHHE BIUSHHS KOMIIOCTAa COJIOMOIIOMETHOro (20 T/ra), aMMHAYHO# ce-
smtpsl (30 kr/ra N) u mukpoynoopenust Azocon 36 Dkerpa (2 pasa no 2 j1/ra) Ha BOAHBIA PEKHUM B IIOCEBAX COPTOB COH B
1oro-3anasiHoi yactu LlenTpansHoro YepHo3eMbsl. Y CTAaHOBJIEHO, UTO B IIEPUO]T CEBAa BHECEHHE KOMITOCTa CIIOCOOCTBOBAIIO
YBEIMUYECHUIO 3aI1aCOB ITPOyKTUBHOM BJIard B METPOBOM CJIOE MOYBEI, JOCTOBEPHO (Ha 9,3 MM/Ta) — B BapHaHTe OTIEJIEHOTO
ero npuMeHeHus. B neprox yOopku moiist BIMSHUS cOpTa Ha 3arachl Biaru cocrasuia 9,1%, ¥ CyleCTBEHHO HMXE OHH
OBUTH B TIOCEBAaX CpeIHECHeNoro copra bemropoackas 48. Y 100peHus: COXpaHWIN CBOE BIMSAHUE OT mocesa (29,3%) mo
yoopku (26,1%). 3Haunmast pa3HUIIA 110 JaHHOMY ITOKA3aTellto B MEpHOl yOOPKHA OTMEUYEeHA MEXY BapHAHTOM MPUMEHE-
HUS KOMIIOCTA, TJI¢ COJepKaHNE BJard B MOoYBe OBUIO HAMOONBIINM 54,9 MM/Ta, M BapHaHTaMHU MIPUMEHEHUST aMMHAadYHON
CEJIUTPEHI B IBYX- ¥ TPEXKOMIIOHEHTHBIX YIOOPECHHUSX, TI€ 3aITachl MPOTyKTHBHOM BIIarH 3a MEPHOJT POCTA M Pa3BUTHUS KYJIb-
Typbl cHmKanuch Ha 90-97 mm/ra. COpTOBBIE MOCEBbI HE OTIUYAIUCH [0 CyMMapHOMY BoJonoTpedieHuo: 2258-2261
m>/ra. OHaKko ynoOpenus IPUBOIMIIA K YBEIMUEHHIO PacXxo/a Blaru noceBaMu copra benroponckas 48 (ma 2-15 m/ra),
TOT/a KaK Ha paHHecIenoM copte JlanmerHas BIusiHUE y10OpeHUI HEOTHO3HAYHO: BHECEHHE KOMITOCTa C aMMHAYHOH ce-
JIUTPOH B JIBYX- M TPEXKOMIIOHEHTHOM YI00pEHUH MPUBOAMIIO K yBEIHYEHHIO MoKasaTess Ha 9-10 m3/ra, a npuMeHenue
TOIBKO AMMHAYHOM CEJIUTPhI — K €ro CHIDKEHHIO Ha 8 M>/ra. B 1ienoM yo6penus nosbimany 3GpeKTHBHOCTh BOJOIOTPeo-
JeHUs moceBaMu cod Ha 8-18%. B Oopiieit creneHr KOA(pGHUIIMEHT BOJOMOTPEOICHUS CHIDKANICS TP MPUMEHEHUH Op-
TaHUYECKOT0 YA0OpeHusl, 0COOCHHO IPU HACBIIIEHUH YPOBHS Y100pEHHOCTH, JOCTUTI'asi MUHUMYMa B BapHaHTE TPEXKOM-
HOHEHTHOro yHoopenus — 750 M>/t B cpennem. Pactenus cpeanecnenoro copra benroponckas 48 Gonee 5k0HOMHO (Ha 24
M>/T) pacxom0Baly BIary Ha ()OPMHUPOBAHHE YPOKAs CEMSIH.

KuroueBsie ci10Ba: cosi, COPT, OpraHMYECKUE K MUHEPaIbHEIC YIOOPEHIS, 3aI1achl BIIard, BOJOIIOTPEOICHNE, BOI-
HBII peXUM.

WATER REGIME INDICATORS IN SOYBEAN CROPS DEPENDING ON THE COMBINATION
OF ORGANIC AND MINERAL FERTILIZERS

Abstract. The aim of the research was to study the effect of straw-litter compost (20 t/ha), ammonium nitrate (30
kg/ha N) and microfertilizer Azosol 36 Extra (2 x 2 1/ha) on the water regime in soybean crops in the southwestern part of
the Central Chernozem region. It was found that the introduction of compost contributed increasing the productive moisture
reserves of the soil meter layer during the sowing period, significantly (by 9.3 mm/ha) - in the variant of its separate appli-
cation. During the harvesting period, the share of the variety's influence on moisture reserves was 9.1%, and they were
significantly lower in the crops of the medium-ripening variety Belgorod 48. Fertilizers retained their influence from sowing
(29.3%) to harvesting (26.1%). A significant difference in this indicator during the harvesting period was noted between
the option of only compost using, where the moisture content in the soil was the highest 54.9 mm/ha, and the using ammo-
nium nitrate in two- and three-component fertilizers, where the productive moisture reserves during the crop growth and
development period decreased by 90-97 mm/ha. Varietal crops did not differ in the total water consumption: 2258-2261
m?/ha. However, fertilizer led to an increase in the moisture consumption of crops Belgorodskaya 48 (on 2-15 m’/ha). While
influence of fertilizers on the crops of early-ripening variety Lancet was ambiguous: applying compost with ammonium
nitrate in the two — and three-component fertilizer led to the increase by 9-10 m?/ha, but the use of only ammonium nitrate
— drop by 8 m*/ha. In general, fertilizers increased the water consumption efficiency of soybean crops by 8-18%. Largely,
the water consumption coefficient decreased with the use of organic fertilizer, especially with the saturation of the fertilizer
level, reaching a minimum in the three-component fertilizer option - 750 m?/t on average. Plants of the medium-ripening
variety Belgorodskaya 48 more economically (by 24 m?/t) spent moisture for the seed yield formation.

Key words: soybean, variety, organic and mineral fertilizers, moisture reserves, water consumption, water regime.

BBenenue. CTpeMUTEIBHBIA POCT MPOU3BOJICTBA COM B MHPE, U CTPpaHE O0YCIIOBIICH TEM, YTO
KyJIbTypa SIBIISIETCS HCTOYHUKOM Oelka, Topasio 0oliee NemeEBOro, 4eM KUBOTHBIHN; OOJIBIIIOrO CIipoca
B CTpaHax MCTOPUYECKOTO €€ MOTPeOIeHUs; BBICOKOM TOXOAHOCTH U BOCTPEOOBAHHOCTH MHOTOYHC-
JIEHHBIMU OTpacyIIMM NpoMbliuieHHocTu. [IponsBoacTso con B mupe ¢ 1987 rona Bozpocio Ha 350%
u pocturio moutu 400 mutH. T (2018 1.) [1]. Cost 3aHMMaeT TpeodIaIaroIIyI0 100 001mero oobemMa
IIPOU3BOJICTBA MAaCIUYHBIX KyJIbTyp — 61% [2].

B Benropojckoit o61acTi MpoU3BOACTBO COM BEChbMa MEPCHEKTUBHO OJIaroaaps OBICTPO pas-
BHBAIOIICHCS OTpaciy >KUBOTHOBOACTBA. [1o manHbM PoccraTta benropoackas o6nacts muaupyomas

108



Hunosayuu ¢ AIIK: npobnemvl u nepcnexkmugut 20212. Nel(29)

B CTpaHE M IO MPOM3BOJICTBY CeMsH cou (2-3 MeCTO) M UX ypokaiHOCTH — 24 11/ra. B Tedenwue mo-
CJIEIHETO JECATUIIETHS IJIOIIA I MOCEBOB COM BO3POCIIHU B 5 pa3, TOCTUTHYB 267 ThiCsi4 TekTapoB. B
pe3yapTaTe B CTPYKTYpE MOCEBHBIX IIOIIAJAEH YBEIWYWIACH JOJI XOPOIIUX MPEAIIECTBEHHUKOB U
HaKOILICHHE B ITOYBE OMOJOrHYecKoro azora — a0 40 kr/ra [3].

ITo omenkam I'.C. Kycra ¢ coaBropamu [4] HeOmaronpusTHbIC TTOYBEHHBIC YCIOBUS 00YCIIOB-
JMBAIOT Henobop ypoxkas cou Ha 53,7%. IloTepu BciencTBUE COBOKYITHOI'O BIMSHHUS HEIOCTaTKa
BJIATU M JOCTYIHBIX 3JIEMEHTOB NUTaHMs cocTaBisieT oT 13 mo 39%. Takas B3auM0O3aBUCUMOCTH
oTpaBJaHa, MOCKOJIbKY PACTEHUs OTPEOIISIOT MUTATENLHBIC BEIIECTBA U3 TIOYBEHHOTO PAaCcTBOPA.

B pernonax HeyCTOMYMBOrO yBIAKHEHUS BaKHEHIIEH 3aqaueii 3eMiie/IeNns SIBJISIETCS HAKOII-
JIEHUE W COXpAHEHHUE BJaru B MOYBE. JTO aKTYaJbHO MPHU BO3EIBIBAHUH COU, KOTOPAsl KYJbTYPHYIO
dbopMy chopmupoBaia B paiiloHaX MyCCOHHOTO KJMMaTa ¢ OOUJIbHBIMU OCaJKaMU B T€UEHUE Berera-
IIMOHHOTO TIEPHO0/Ia, YTO 00YCIIOBHIIO TOBOJILHO BBICOKYIO TPEOOBATEIILHOCTh K YCIOBHUSAM YBIaKHE-
Hus [5]. 3ameueHo, 4To Hanbosee 0IaronpusATHBIC YCIOBHS TSl pean3allii MPOAYKIIMOHHOTO MTOTEeH-
LIMajia COU CO3Jal0TCs, KOT/1a B TECUCHHE TPEXJIETHUX MeCsIEB BbinaaaeT He MmeHee 300 MM ocaakos [6,
7]. OnHAaKO BO MHOTHX HMCCIIEIOBAHUSX YKa3bIBAJIOCh HA MOBBIIICHNE 3aCYLIIMBOCTH KIMMaTa B OC-
HOBHBIX coeceromux peruoHax Poccun [7-9]. Y cTaHOBIIEHO, UTO OJTHUM U3 TJIaBHBIX JTUMUTUPYIOIINX
(akTopoB npu HopMHPOBAHUH ypOXkKasi COU SIBISIETCS HEJOCTATOK BJIard B IMOYBE BCJIEICTBUE HETa-
PaHTUPOBAHHBIX OCAJIKOB B KPUTUUYECKHE JUIsl POCTA U PAa3BUTHS COM MEPUOJbI, C OTHOW CTOPOHBI, U
CHWDKEHUS TUIOJOPOAUS TIOUYBBI, €€ T'yMYCHPOBAaHHOCTH, CTPYKTYPHOCTH, a, 3HAYMT, BJIArOEMKOCTH U
BJIAro00€eCIeYeHHOCTH MTOCEBOB, C JPYTOi CTOPOHBI.

B CHIA, rae 6onee GaronpusiTHbIC KIMMAaTHUECKHE YCIOBHS, CUUTACTCS, YTO HAIpaBJICHUE
CEJIeKLIUU COM Ha 3aCyXO0yCTOMUYMBOCTh COPTOB MPENIOUYTUTENILHEE, YEM MOBBIIICHUE WX MPOAYKI[MOH-
HOT'O MOTEHIMaja, KOTOPbIA U3-32 HEIOCTATKa BJIard peajau3yeTcsl B He3HAUUTENbHOM cTenenu [10].
OTO0 MOATBEPKAIOT UCCIIEOBAHMSI, IPOBEACHHbIE B yciioBUAX LlenTpansHoro Yepnosemss 1.1. Kys-
HenoBbIM U A.B. AmenunbiM [11], KOTOpbIe YCTaHOBUIIN, YTO, TEHETUYECKUNA MOTEHIIMATl COPTOB COU
Benroposackoii cenexiuu, B TOM YHCIIE U3Yy4aeMbIX B HAaIlIEM OMbITe, JocTuraet 8,8 T/ra. OgHako gaxe
Mpu OJArONPHUSATHBIX MOTOIHBIX YCIOBUSX MPOIYKIMOHHBIN IMOTEHIIMAT €/1Ba JIU pean3yeTcs Haro-
JIOBUHY.

Pacmmpenue apeasna Bo3/1ebIBaHNS COU B F0’KHBIE PETHMOHBI C HEYCTOMUYMBOIL, @ 4acTO U HEJO-
CTaTOYHON 0OECIeUEeHHOCThIO BIAroil TpedyeT BBHIBEICHUS 3aCYyXOYCTOWYMBBIX U CKOPOCIENBIX COp-
TOB, C OJTHOM CTOPOHBI, U, C IPYTOil CTOPOHBI, Pa3pabdOTKH arponprueMoB, CIOCOOCTBYIOIINX YITy4YIlie-
HHUIO BOJIHOTO PEXHUMa B ITOCEBAX COM.

B kadecTBe mpeuMyIIECTB CKOPOCHENBIX COPTOB Ha3bIBAIOTCS TAKHME MX OCOOEHHOCTH Kak
MEHbIIIasi YyBCTBUTEIHHOCTh K (POTOMEPUOIN3MY, SKOHOMHOE HCIIOJIb30BaHKUE BOJIbI U YAOOpPEHUH,
KpOME TOT'0, OHU SIBJISIFOTCSI XOPOIIMMH MPEANICCTBEHHUKAMU, B TOM YUCJIE U JIJI1 O3UMOM MIIICHUIIBI
[6]. ITepuon yOOpKH MO3HECTIENBIX COPTOB YACTO XapaKTEPU3YETCs TACMYPHOU 10K ITTUBOM MTOTOI0M,
YTO TIPUBOJUT K CHIDKEHHIO KaueCTBAa M KOJMYECTBA ypOXkKas, YXYIIICHUIO YCIOBHH MOATOTOBKU
MIOYBBI O] IOCEBBI CAeAyomel KyabTypsl [11]. B To ke BpeMs MHOTUMU UCCIEI0BATEIIMH OTMEYa-
eTcsi 6osiee BBICOKAsI IPOAYKTHBHOCTh TO3AHECTICTBIX copToB [12, 13]. Tlo HabmomeHusIM qpyTHUX aB-
TOPOB B IIOCJIETHUE TOJbI CKOPOCIIEIIBIE COPTA HE TOJIBKO HE YCTYIAIOT, HO U IPEBOCXOAAT CpeaHECTIe-
Jbl€ copTa 1o yposkaiiHocTH [12].

Cucrema ynoOpeHus SIBIS€TCS OJHUM U3 Hanbosee 3 (HEeKTUBHBIX PETYISITOPOB MPOTYKITHOH-
HOTO0 MpoIiecca, MOCKOJIbKY ONPEEIIIeT ypOBEHb 00ECIIEYEHHOCTH PACTEHUM 3JIEMEHTAMH MUTAHUS U
BOCTIPOM3BO/ICTBO MOTEHIIMATBHOTO TJIOJOPOIUS, B TOM YHCIIE arpoPU3NIECKUX CBONCTB, BO MHOTOM
00yCIIOBIMBAIOIINX YPOBEHDb BIaroo0ecrne4eHHOCTH PaCTeHUH.

3HaueHue OPraHUYeCKUX YAO0OPEHUN HAa OCHOBE NTHYBETO MOMETA ISl ITOIOPOAUS TOUBBI HE
BBI3bIBaeT COMHEHHMH [14-16]. CymiecTByIOT Tak)Ke, XOTb U HEMHOTOUHCIICHHBIE, TIOITBEPKIACHUS T10-
JIOKUTENBHOTO BIMSHUSA TaKUX yI0OpeHUi U Ha MpoayKTUBHOCTH cou [17-19]. Kpome toro, parmo-
HAJIbHOE TIPUMEHEHUE COJIOMOTIOMETHOTO KOMITOCTAa MOXKET OBITh 5KOHOMUYECKOH aJIbTePHATUBOM T10-
CTOSIHHO JIOPOXAIOIINM MHHEPAIbHBIM y100peHusIM. Bo MHOTHX SKCIIEpUMEHTaX MOKa3aHO MOJI0KH-
TEJIHLHOE BIMSHUE MAKpPO-, MUKPOYAOOPEHUHN U UX COYETaHUI Ha MPOAYKTUBHOCTH cor. OTHAKO ycCTa-
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HOBJICHO, YTO B 3aCyIILJIUBBIX YCIOBUSX HEKOPHEBBIE MOAKOPMKH MOTYT HHIMOMPOBAThH MPOYKIIHOH-
HBIN Mpoliece, 4YTO NPUBOJUT K YMEHbIIeHUI0 yposkad [20]. [IpeanoceBHoe BHECEHHE aMMHAYHOM ce-
JUTPBI 00YCIIOBICHO 3HAUEHHUEM JJIS1 pa3BUTHSI PACTEHUN COU U 3aIlyCcKa a30TQPUKCAIIUN «CTApTOBOTO»
y1oOpeHusi, yCTAaHOBJIEHHOTO B HEKOTOPBIX HUccienoBanusx [21, 22, 23].

XapakTepHble 0COOEHHOCTH OPTraHUYECKUX, MUHEPAIbHBIX U MUKPO3JIEMEHTHBIX YAOOpEeHUN
MOTJIH OBl YCIIEIIHO AONOJIHSATH APYT APYyra, ONTUMHU3UPYs BOIHBIA PEXXUM M HPOILYKIIMOHHBIN MPO-
LIECC COPTOB COU Pa3HbIX Ipymnn creiaocTd. ONBITOB MO CPaBHUTEILHOMY H3YyUEHHIO TaKUX BHJIOB
ynoOpeHui, 1 UX Pa3IMYHbIX COYETAHUH MTOJI COI0 HAMH HE YCTaHOBJIEHO. Llenb uccnenoBanus — usy-
YeHHe MoKa3aTesieil BOJIHOTO pexnuMa B IOCEBaX COM COPTOB Pa3HbIX MPYII CIEIOCTH B 3aBUCUMOCTHU
OT COYETaHUs] OPraHMYECKUX U MUHEPATbHBIX YI00pEHUI.

MarepuaJybl U1 MeTOAbI. PalioH HccienoBaHuii pacioiOxKEH B F0KHOM Jecoctenu LleHTpanb-
HOro YepHO3eMbsl, XapaKTepU3yeTCs YMEPEHHO-KOHTUHEHTAJIbHBIM KIUMAaTOM CO CPEIHET0I0BOM
temnepatypoi 6,2°C, cymmoil cpenHecyTounbix temmnepatyp Boime 10°C okono 2900°C, cpeanero-
JI0BOM cymMMoit ocankoB 475 mM. ['onoBoii ruaporepmuyeckiii kKo3dduuueHt okono 1 u yka3piBaeT
Ha TO, YTO PallOH HEyCTOMYMBOIO yBIaKHEHUS. BeposTHOCTh BinaxkHbIX JeT 25-40%, nony3acyuuiu-
BbIX U 3acylIuBBIX 30-50%.

[ToneBwie uccnempoBanus npoBoawirnch Ha 06aze YHMUI[ «Arporexnomapk» benropoackoro
I'AY um. B.4. T'opuna B 2014-2016 rr. B 3pHOBOM c€BOOOOPOTE: COSl — 03UMast MIICHHUIIA — IPEeYrxa
— npoco. [TouBa ONBITHOTO y4YacTKa — YEPHO3EM TUIMUYHBIN TSKEIOCYTIMHUCTBIN. ConepkaHue ry-
myca — 5.1%; pHcon. = 6.0; conepxanue noasmkHoro ¢ocdopa u kanus (mo YupukoBy) cOOTBET-
cTBeHHO 125-167 u 128-133 Mr/Kr MOYBHI.

JIByxdaxTopHbIii onbIT 1o cxeme 2 X 8. dakrop A (copt): JlanuerHas (panHecnensiii) U ben-
ropoackas 48 (cpennecrensiii). OpUrHHaATOPOM COPTOB coM siBisieTcs: benropoackuii TAY. ®akrop B
(yno6penne): 1. KonTpousb — 6e3 mpuMeHeHHs y1oopenuii; 2. KoMmocT coToMOIIOMETHBIH (1aiee KoM-
nocT); 3. Komnoct + AmMuaunas cenutpa (Naa); 4. Kommoct + Naa + Azocoun; 5. Komnoct + Azocour;
6. Naa + Azocou; 7. Naa; 8. Azocon. Komnoct (20 T/ra) BHOCHIIM OCEHbIO TIOJ] OCHOBHYIO 00paboTKy
nuckoBoit 6oponoii B/IT-5,4 Ha rmyouny 10-12 cm. AMMuaunyto cenutpy B 03¢ 30 KT J1.B./Ta BHOCHITH
BECHOM MO/ MPEINOCeBHYI0 KyabTHBalui0. O6paboTka MUKpoy100peHueM A3ocoi 36 DkcTpa B 103€
2 1/ra MpOBOAMIIACK 2 pa3a Mo BEreTau B pa3bl TPEThEro TPOHYATOTro JIMCTa U OyToHM3annu. Oomas
IJIOIIab AENSHOK COCTaBisIa 37 M2, yueTHas IIomans — 25 M2, MOBTOPHOCTh TPEXKpPATHAs, Pa3Me-
LIEHHUE JEISIHOK CHCTEMATHYECKOE METOIOM OPraHU30BaHHBIX ITOBTOPEHUN. YXO/ 3a TOCEBAMU BKIIIO-
Yaj: mepBasi Xumu4eckas oOpaboTka B ¢asy oOpa3oBaHHs MEPBOTO TPOWYATOrO JIUCTA MpenapaTaMu:
Ksukcren 0,8 n/ra + Xapmonu 6 r/ra + Tpern 90 + Banrekc 60 mi/ra; Bropast Xumudeckas 00paboTka
npoBoauiack B pazy 3-4 Tpoituaroro nucta npenaparom drozunar dopre 1 /ra.

Kputndeckwuii aist cou mMeproi akTHBHOTO HapalUBaHUS JIUCTOCTEOCTHHON MacChl M Havaja
1BeTEHUs 3TO B benropoackoii o01actu KoHel uioHs 1 Havasno utons. B 2014 u 2015 rogax ruapotep-
MHUYECKHE yCIIOBHS 3TOTO BPEMEHHM rojia ObuTr Ooiee 0IaronpusTHBIMU IS KYJIBTYPBI — B YCIIOBHSAX
KOM(DOPTHOH 117151 pacTEeHHUI COM TeMIiepaTyphl BO3AyXa, KOJMYECTBO OCAAKOB ObLIO HAa yPOBHE HIIU
HEHaMHOTO BBIIIe MHOTOJIETHEW HOpMBL. B 2016 roay B 3TOT nmepuos HabIroganach kapkasi oroja ¢
CYIIECTBEHHBIM HEAOCTATKOM BJIard, YTO OTPA3UIIOCH HA YPOBHE YPOKAIHOCTH.

Cratuctuueckas 00paboTKa pe3yIbTaTOB UCCIIEJOBAaHUM TPOBOAMIACH METOOM JAUCIIEPCHUOH-
HOTO aHaJlu3a C MOMOIIIBIO NTakeTa MpuKiIaaHbIX nporpamM Microsoft Office Excel.

Pe3yabTaTsl u 00cy:xnenue. FOro-3anagnas gacts [{entpansHo-YepHozemuoro peruona Poc-
CHUM PACIOIOKEHa B 30HE HEYCTOMYMBOTO YBIAXXHEHHS, TO3TOMY HAJIMYHUE BJIAard B MOYBE 3/1€Ch SBIIS-
€TCS OJHUM M3 OCHOBHBIX JJUMHTHPYIONIHMX (haKTOpOB (OPMHUPOBAHHUS ypOKasi. B CBsI3U ¢ ATHM IIeH-
HOCTh arpornpueMa JI0JDKHA ONPEIENIThCS C YIETOM €ro BIUSHHUS Ha HAKOIUICHUE BIIATH B TIOYBE W3
BBINA/IAIOIIMX OCAJKOB U TaJbIX BOJ, U PAllMOHAIBHOIO €€ UCIOIb30BaHUS.

B cpennem pasHuiia mo 3amacam IpoAyKTHBHOM BIIard B MEPHOJ] ITOCEBa HE 3aBHCENA OT COp-
TOBOH PUHA/IJISKHOCTHU COU U OBLIIA B TIpeieiax OMIMOKH OIBITa, TOTIa Kak (PaKTop yA0OpEHHS OKa3ai
BJIMSIHHME Ha JAaHHBIN MMOKa3aTeab. MUHUMAaIbHBIMH 3aM1aChl POTYKTUBHOM BIaru B mouBe ObUIH B KOH-
TpOJBHOM BapHaHTe (0e3 ya00peHunil) U B BapuaHTax NPUMEHEHNS] MUHEPAJIbHBIX y100pEHUI U n3Me-

110



Hnnosayuu 6 AIIK: npobremul u nepcnexmusvr 20212. Nel(29)

HsUTMCH B Tipeaenax ot 132,7 mo 135,3 mm/ra) (tabmn. 1). Buecenne kommocTa mpuBOIUIIO K yBEIHUYeE-
HUIO COZIep>KaHus BJIaru B moyBe — BoiIe 138,5 MM/ra. OiHAKO CTaTUCTUYECKH 3HAYMMBIM ITPEBHIIIIE-
HHE OTMEYAIOCh TOJIBKO TIPHU CaMOCTOSITEIbHOM BHECEHUH KOMITOCTa (0€3 MUHEpaTIbHBIX yI00PCHHIN)
—Ha 9,3 MM/Ta IO CPAaBHEHUIO C KOHTPOJIEM.

Tab6suna 1 — 3anacel NPOAYKTHUBHOM BJIATH B METPOBOM CJI0€ IIOYBLI IO/ IOCEBAMH COPTOB COM B 3aBHCHMOCTH OT
YPOBHs y1o0peHHOCTH, MM/Ta (2014-2016 rT.)

Copr (daxrop A) Cpennee no dax-
Vmo6penwue (paxrop B) JlaHmeTHast Benropomckas 48 Topy B
ITocer Yo6opka ITocer Y6opka ITocer Y6opka

Konrpous 0/y 132,7 46,7 134,5 50,1 133,6 48,4
Kommoct 1434 58,1 142.4 51,7 1429 54,9
Kommocr + Naa 140,3 44,1 136,6 453 138,5 447
Kommoct + Naa + A3zocon 140,3 45,4 136,9 37,9 138,6 41,7
Kowmmoct + A3zocoi 1412 53,9 135,8 49,6 138,5 51,8
Naa +A3ocon 135 51,3 135,5 40,1 1353 45,7
Naa 132,1 54 133,3 45,7 132,7 49,9
Azocou 136,4 50,3 133,7 46,4 135,1 48,4
Cpennee mo akropy A 137,7 50,5 136,1 45,9 - -
HCPys A F para<Freop 3,92 - -
HCPys B - - 5,58 7,84
HCPos AB Fpaxr<Freop Fpaxr<Freop B B - -
HCP nns wactH. pa3nmuanit 7,73 10,87 : -

CrnenyeT OTMETUTb, UTO BIUSHUE yA0OpEHUH, a MIMEHHO BHECEHUE KOMIIOCTA, Ha 3aMachl Mpo-
JTYKTUBHOM BJIard B BECEHHUM MEPUOJ] CPABHUMO C BIHSIHUEM MOTOJHBIX YCIOBHM, 10JISI KOTOPBIX CO-
cTaBmJIa cOOTBETCTBEHHO 29,3 1 31,5% (puc. 1). D10 moguepKuBaeT NOJOKUTENbHOE 3HAUCHHE Opra-
HUYECKUX yI0O0pEeHUH B HAKOIUICHUE W COXPAaHEHHUH BIIAaTW OCEHHE-3UMHETO MEePHO/Ia.

K y6opke KynbTypbl IpOU30IIIJI0 3aMETHOE CHHYKEHUE 3a11acoB MPOyKTUBHOM BJIard B METPO-
BOM CJI0€ TTOYBHI — B cpeHeM Ha 89 mm/ra. [loctoBepro Hinke Ha 4,60 mm/ra (HCPos=3,92 mm/ra) onun
ObLTH B cpefHeM 1o copTy benropopackas 48. [{oyist BIUSHUS COPTOBBIX Pa3iu4Hii HA N3MEHUYHNBOCTh
COJIepXaHUsl BJIAru B MOYBE B JaHHBIA nepuon coctaBuna 9,1% (puc. 2). CymectBeHHBIM Ha 5%
YpOBHE 3HAYUMOCTHU B 3TOT MEPHUO ObUIO U BIUSHUE yA0OpEHUH, KOTOPbIE COXPAHUIU €T0 K YOOpKe
Ha BBICOKOM YpoBHE — 26,1%.

Haubonbiiee copepkanue MpoayKTUBHOM BIIar, Takke, Kak M B MEPUOJI MOCEBA KYJbTYPHI,
O0TMEUAJIOCh B BapHaHTe MpUMeHeHus: kommnocrta — 54,9 mm/ra. Heckonbko Hike (51,8 MMm/ra) B Bapu-
AQHTE€ COBMECTHOI'O MPUMEHEHMS KOMIIOCTAa M BHEKOPHEBOM MOAKOPMKHU A3zocoi. Ilo cpaBHeHMIO €
STHUMHU BapHaHTaMH JOCTOBEpHO MeHblne Ha 10,1-13,2 Mm/ra mpoIyKTHBHOHM BJIard COIEPKaNOCh B
MOYBE MPU NPUMEHEHUU TPEXKOMIIOHEHTHOTO y/n0oOpeHus. 3HaunmMasi pa3HHIla HaOII0AaeTCs TakkKe
MEXy BapuaHTaMU BHECEHMs] KOMIIOCTa U IPUMEHEHUS aMMHAYHOM CEJIUTPHI B COYETAaHUH C KOMIIO-
cToM unu AsocoioM — 9,2-10,2 mm/ra.

B 1ienom npu mpruMEeHEHU aMMHUAYHOW CEJIUTPHI B JBYX- U TPEXKOMIIOHEHTHBIX yIOOpEHUSX
YMEHBIIIEHUE 3aM1acoB MPOJAYKTHUBHOM BJIard B TIEPHOJI POCTA U PA3BUTHSI KYJIBTYPhl ObLIIO HAMOOb-
M oT 90 1o 97 MmM/ra. MOKHO TIPEANONOKUTE, YTO MPU MPUMEHEHUH aMMHAYHOU CEJUTPHI B COUe-
TaHUM C OPTaHUYCCKUM YIOOPESHUEM U TIOJJKOPMKOW Ha (OPMUPOBAHUE ypOKast COM TpeOyeTcst 00JIb-
1iee KOJTU4eCTBO BJIArH.
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| BTIloronnbie ycioBuss ™ Copr  OVYnobpenne B Bsaumopeiicteue  Ollpoune |

Puc. 1 — Tonst yuacTusi pakTOpoB B M3MEHYHBOCTH 3aMaCOB NMPOJYKTHBHOM BJIaru B Nepuoj nocesa cou, % (2014-
2016 rr.)

(// 47’7%
N

BIloronusie yciosuss = Copr B VYnobpenne BBsanmoneiicreue Ollpoune

Puc. 2 — Jlosst yuactusi pakTopoB B M3MEHYHNBOCTH 3a11aCOB NPOAYKTHBHOM BJaru B nepuoa yoopku, %  (2014-
2016 rr.)

Bnusiaue yno6penuii Ha 3anachl BjIaru B OYBE B 3TOT IIEPUO/] ITOJ1 IOCEBAMH COU ObIJIO HEOIU-
HAKOBBIM U 3aBHCEJIO OT €€ COPTOBOI MpUHAIIE)KHOCTH. B cirydae copta cou JIaHIIeTHAS TOJIOKUTEINb-
HOE BJIMSIHUE KOMIIOCTA Ha 3aIachl BJIard COXpaHsIoCch U K yoopke. I1o cpaBHEHNIO ¢ KOHTPOJIBHBIM
BapHaHTOM pa3HHUIA OblIa CyIIeCTBEHHOM M coctaBuia 11,4 mm/ra. Ha Bcex ocTalbHBIX BapHaHTax
pa3HHIIa HAXOAWIACh B Mpeenax omMOKHy omnblta. Kak TeHAEHINIO MOXKHO OTMETHUTh, YTO HA BapHaH-
TaX COBMECTHOTO HCIOJb30BaHUS KOMIIOCTa M aMMMAYHOM CEUTPHI 3arachl BIAard HE3HAYUTEIBHO
CHMIKQJINCH 110 CPABHEHHUIO C KOHTPOJIEM, a B CIydae UCIOJIb30BaHUS MUHEPAIbHBIX YJ0OpEeHUH OblIH
BhIre. Ha moceBax cou copra benropoackas 48 mpuMeHeHne y10OpeHUI Kak MPaBUIO MPUBOIMUIO K
CHIPKEHMIO 3aI1acoB BJard B ouBe. B BapuaHTe «koMMoOCT + amMMHayHast ceauTpa + A3ocoi» cozep-
YKaHHME BJIard ObLJIM MUHUMAJIBHBIMU B LIEJIOM I10 ONBITY — 37,9 MMm/ra.

Bononorpebienne — 3To pacxos BOAbI KyJIbTypaMH B Te4eHUe Bereranuu. Bogonorpedienue
ABIISICTCS TIOKa3aTeIeM MOTPeOHOCTH pacTeHui B BoJie U 3 dexkTuBHOCTH €€ ucnonb3zoBanus. [locnen-
HEE 3aBHCHUT, KaK OT OMOJIOTHYECKUX OCOOEHHOCTEH KyJbTyp, TaK U OT yCIOBHM BHEIIHEH cpensl, B
TOM YHCJIe IPUMEHAEMBIX arponpuemMoB. Ha pucynke 3 npencraBiieHbl JaHHBIE [0 BIUSHHUIO pa3iny-
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HBIX BApUAHTOB YJOOPEHMI HA CyMMapHOE BOJIONOTpeOIeHHE TOCEBAMH COPTOB COM JIBYX I'PYIII CIie-
J0CcTH. B 11€710M 110 OMBITY OTMEYaINCh JOBOJIBLHO BHIPOBHEHHBIE [TOKA3aTENN: MaKCUMaIbHas pa3HUIla
cocrasuna 21 m>/ra unu 1% Mesx 1y BapuaHTaMy IPUMEHEHUs: AaMMHAYHOM CETMTPHI 0] PAHHECTIENbIiH
copt JIaHIIETHAs U TTOJIHOTO TPEXKOMIIOHEHTHOTO YI00pEHUs 1Mo cpeHectenblii copT benropoackas
48 (puc. 3).

2270
M3/ra 2266
2262
2270 2057 2259 2258
2255
D267 E

2260

5 "
2250
2240

Kontpone Kommnoctr Kommnocr Kommnocr Kommoct Naa Naa Azocon
o/y + Naa +Naa+ + Azocon +A3socon

A3zocon

B Jlannernas O benroponckas 48

Puc. 3 — Cymmapnoe Bogonorpedienue B cpeanem 3a 2014-20166 rr., m%/ra

AHanu3 U3MEHUMBOCTH M1OKA3aTells CBUJETENbCTBYET, YTO BIUSHUE yIOOPEHUH 3aBHCEIO OT
COpTa, Ha KOTOPOM OHU NMPUMEHSINCH. [IpMeHeHe OpraHMuecKuX 1 MUHEPATIbHBIX YI00pEeHHH OT-
JIEIIEHO ¥ B PA3JIMYHBIX COYETAHUAX yIOOPEHUH MTPUBOAMIIO K MOBBIIICHUIO CYMMapHOTO BOJOTIOTPEO-
nenus ot 2 10 15 M>/ra moceBamu cou cpeHecnenoro copra benropozckas 48. HauGonbimmii pacxon
BJIArH 110 CPAaBHEHUIO C KOHTPOJIEM OTMeYascs P COBMECTHOM NMPUMEHEHUN MUHEPAIBHBIX YI00pe-
HUI OTAETBHO U ¢ KOMIOCTOM. Heckoabko MeHbIlIe CyMMapHOe BOONOTpedeHe ObIIo ITpHU BHECE-
HUH KOMITIOCTa OTAEJIBHO M BMECTE C aMMUAYHOM CEIUTPO. BHECeHne KOMITOCTa ¢ aMMHUAaYHOM CEIUT-
poii B IBYX- U TPEXKOMIIOHEHTHOM yJ100peHnu noj copt JIaHIeTHas MPUBOAMIIO K YBEJIMYEHHUIO pac-
X0/ia BOAIbI oceBaMu — Ha 9-10 M>/ra, Torja Kak NpUMEHEHHE TOJIBKO aMMHAYHOI CETUTPhI — K €ro
CHUKEHMIO Ha 8 M/ra. B ocTalbHBIX BAPHAHTAaX MPUMEHEHHUs YA00pEHHI OTKIOHEHHS OT KOHTPOIIS

HC3HAYNTCIIbHBI.
807
790

M3/T
950
Kontpone Kommoct Kommoct Kommoct — Kommoct Azocomn
oly + Naa +Naa+ + Azocon +A3ocon
Asocon

917

900

874
850

200 783
750

700

| ® Jlannernas O benroponckas 48

Puc. 4 — Koagppuunent Bogonorpedaenus B cpeanem 3a 2014-20166 rr., m*/t
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[TokazaTtenem 3(hPeKTUBHOCTH MUCTIOIBb30BAHUS MPOAYKTUBHOM BIJIard SIBISETCS KOIPDUIIUCHT
BOJIONIOTpeOIeHHs. Y CTaHOBJICHO, YTO OCEBHI CpeAHecIesioro copta benropozckas 48 ncnoiab3oBanu
BIIary SKOHOMHYHEe, B cpefHeM Ha 24 m>/T (puc. 4). Ha KOHTpOIEHOM BapHaHTe, € OTMEYanach
HauOoIbIIas BelMnYnHA KO3 UIMEHTa BOJOMOTPEONCHHU pa3HULIA MEXKIy COpTaMu cocTaBuia 43
M*/T. OfHaKO MaKcHMallbHbIE PA3IMyMs O JaHHOMY HOKA3aTeNIO BhISBIEHBI IPU MPUMEHEHUH KOM-
nocra ¢ A30conoM M cocTaBuiId 59 M>/T. B 1enoM y100peHus oKa3aau MOJ0KUTEIbHOE BIMSIHUE Ha
3¢ PeKTUBHOCTD BOJOTIOTPEOICHHS ToceBamMu cor. [Ipu nx npumeHeHnn K03GGUIIMEHT BOIOTIOTPEO-
neHus cHuxkancs Ha 8-18%. [Ipuuem ynoOpenus cnocodcTBoBau 60jiee 5JKOHOMHOMY Pacxojy Biaru
IoceBaMH PaHHECTIENIOr0 COpTa, Ha KOTOPOM CHI)KEHHE BEIHMUMHBI KO3 (UIIMEHTa COCTaBUIIO B CpeJi-
HeMm 120, Toraa kak Ha cpenHecnenom — 98 M>/T. MaKkCHUMAaJIbHOE CHIDKEHHE 3aTpaT BJard Ha € AMHULLY
yposkasi OTME4asoCch MpU NPUMEHEHNU TPEXKOMIIOHEHTHOT0 y100peHus 1 Ha copte JlaHleTHas, U Ha
copte Benroposckas 48, coorserctBeHHo 165 M 124 M*/T. B LenoM NpUMEHEHHE OPraHUYECKOrO
yaoOpeHusi 0JaronpusTHO CKa3bIBaJoCh Ha 3((HEKTUBHOCTH HMCIOJIL30BAHMS BJIard, OCOOCHHO TpH
HACBHIIICHUH YPOBHS YIO0OPEHHOCTH.

3axurouenue. B nepuoa ceBa 3amachl IPOAYKTUBHOM BJIar B MOYBE HE 3aBUCENIM OT COPTOBOM
MIPUHAIICKHOCTH TIOCEBOB COM, TOTJa KaK BHECEHHE KOMIIOCTA TOJIOKUTEIIBHO BIUSIIO HAa JAHHBIN
rokasaresb. B BapuaHTe OTAEIHbHOTO €ro NPUMEHEHUS IPOUCXOIMIIO TOCTOBEPHOE YBEIMUSHHE 3a1la-
coB Biaru Ha 9,3 Mmm/ra. K yGopke KyJIbTypbl BBISIBJICHO BIUSHHE COPTA Ha 3arachl BIaru B METPOBOM
cioe (9,1%), u 1ocTOBEpHO HMKE OHHM OBUIM MO TIOCEBaMHU cpeaHectenoro copra benroponckast 48.
Y 106peHust COXpaHWIIM CBOE BIMSHHUE Ha 3arackl IPOyKTUBHOM Biaru ot nocesa (29,3%) no yoopku
(26,1%). CymecTBeHHas pa3HuUIIa 110 JaHHOMY MOKa3aTeINio B EPHO YOOPKU OTMEUEHA MEX/Ty Bapu-
aHTOM NPUMEHEHUS] KOMITIOCTA, TJIe COJIep>KaHKe Baru B Mo4Be ObLI0 HanOoibuM 54,9 mm/ra, 1 Ba-
pUaHTaMH MPUMEHEHUS aMMHAYHOM CEIUTPHI B IBYX- U TPEXKOMIIOHEHTHBIX yA00pEHUsX, TIe 3anachl
MPOAYKTUBHOMN BJIarv B EPUOJ POCTA U Pa3BUTHS KyJIbTYpPbI CHIKaIKCh Ha 90-97 mm/ra.

CopToBBI€ MOCEBHI B IIEJIOM HE OTIWYAINCH IO CYMMapHOMY BojomnoTpebdnenuto 2258-2261
M>/ra, B TO %e BpeMsl y100peHus CriocoOCTBOBAIM €TI0 YBEIMUEHHIO Ha TOCceBaX cou copTa benropos-
ckas 48 Ha 2-15 m*/ra. BiusHue yno0peHuii Ha PaHHECTIETIOM COPTE He OBLIO TAKMM OJHO3HAUHBIM:
BHECEHHUE KOMIIOCTa C aMMUAYHON CEIUTPOM B IBYX- U TPEXKOMIIOHEHTHOM yJA00pEHUY MPUBOAMIO K
YBEJIMUYEHHUIO PAcXoja BObI oceBaMu — Ha 9-10 M>/ra, Torna kak NpuMeHEHHe TOIbKO AMMHAYHOM
CENIUTPBI — K €0 CHUKEHHIO Ha 8 M>/ra. B 11enom yno6penus nosbimani 5GpheKTHBHOCTS BOIONOTPEO-
JeHus moceBamu cou Ha 8-18%. B Gopieii cTrernenu KodQUIMEHT BOJAOTIOTPEOICHNS CHIDKAICS TIPH
MPUMEHEHUU OPTaHUYECKOTro YA0OpeHUs, 0COOCHHO MPH HACHIIIEHUH YPOBHS YAOOPEHHOCTH, TOCTU-
ras MUHUMAJI5HOTO 3HAYEHHs B BAPHAHTE TPEXKOMIIOHEHTHOTO ya006penns — 750 M>/T B cpenHeMm. Pac-
TeHUs cpegHecnenoro copta benropoackas 48 6onee 5KOHOMUYHO PACXO0BANIM BIary Ha MPOU3BOJI-
CTBO €IMHUIIBI TIPOTYKIIHH.
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YK 632.93
E.B. Kosanenxo, H.B. Koyapesa

BJIUSHUE HPEI[HOCEBUHOIZ OBPABOTKU CEMSAH NOACOJIHEYHHUKA
HA BbICOTY PACTEHUU H ®OTOCUHTETHYECKY1O JEATEJIbHOCTb
I'MBPUJOB F: BOPEU U F1 JAPUU B YCJIIOBUSAX IOI'O-3AITAIA TYP

AHHoTanusi: B crarbe npuBeneHbl pe3yabTaThl HCCIEOBAHUN BIMSHUS TPEANIOCEBHOW 00PaOOTKU PazIMYHBIX
IIpenaparoB CeMsH IMOJICOJIHEYHHKA HA POCTOBBIE IPOLIECCHI (BBICOTA pacTeHUH, POTOCHHTETHYECKAs AESTEIBHOCTD), Ha
X035 HCTBEHHO-OMOJIOTMYECKNE TPU3HAKH M IMMYHOJIOTHYECKHE ITapaMeTphl THOPUIOB MOICOTHEYHNKA KOMILIEKCOM ITpe-
MapaToB, BKIIOYAIONIUX MpoTpaBuTeis (Buniur, Makcnm) mukpoanemenTs! (I'unpomuke, Pagndapm, @eprurpeiin Crap)
U peryysTopsl pocta (Ans0uT, BeiMmen) Ha X035 CTBEHHO-OMOIOTHYECKHE MTPU3HAKY U CBOWCTBA TMOPHIOB MTOICOTHEY-
uuka bopeit F1 u Hapwmii F1 B ycinoBusx roro-3amagnoit yactu L{eHTpansHO-4epHO3eMHOTO paitona. [IpeamoceBras oOpa-
60Tka ceMsH noaconHednunka bopeit F1 cymecTBeHHO crmocoOCTBOBaa yCKOPEHHIO POCTOBBIX MPOIIECCOB PACTEHHUN. BhI-
COTa pacTeHUH MOACOIHEYHUKA TI0 OIBITY B CpeHeM H3MeHs1ach ot 129,3 cM B koHTpOIe 0 162,5 cMm B BapuaHte o0pa-
6otku «Maxcum (5,0 /1) + T'uapomukce (200 r/t) + @eprurpeiin Crap (1,0 11/T)». MakcuMaibHbIN IPHUPOCT BBICOTHI pac-
TEHH 110 CPaBHEHHMIO C KOHTpoJeM 1o rubpuay apuit F1 Takke momydymnu B BapuaHTe MpeanoceBHON 00paboTku «Mak-
cuM (5,0 51/1) + T'mapomukce (200 r/t) + Deprurpeitn Crap (1,0 11/T)», KoTOpbIA coctaBua 23,8 cM B cpeaHeM 3a 3 roja.
INpennoceBHas 00paboTKa ceMsH MOACOTHEYHUKA KOMIIJIEKCOM IPEnapaToB 3alIUTHOTO U POCTOCTUMYJIUPYIOIIETO JeH-
CTBHSI MAaKCHMAJILHO CIIOCOOCTBOBAJIA PeasTU3allny IIOTEHIMANa 3IalTUBHOCTH PACTeHUI 1 pOPMHUPOBAHHSI MOLIHOTO CTE0-
JiecTos. 3HaYUTENIbHO aKTHBU3UPOBAJIM POCTOBOM MOTEHIMAN Y H3Y4aeMbIX THOPH/IOB MOACOJHEYHNKA 00pabOTKH B BapH-
anre «Makcum (5,0 1/T) + 'mapomukc (200 r/t) + @eprurpeitn Crap (1,0 1/T)», 4TO MO3BOIMIO HA JAHHOM dTaIle HCCIle-
JIOBAaHWH BBIJEIHUTH JaHHYI0 00pabOTKy CeMsH Kak onTUManbHyto. Onpenenena >pQeKTUBHAs cxeMa IpeIoceBHON 00-
paboTku cemsiH TuOpuaOB noaconaeyanka bopeit F1 u Japwuit F1, mo3Bosmstomas momyuaTs yposkait cemsa o 29,03 m/ra
(mpubaBka 6,6 11/ra) 1 ypoBHeM peHTadenpHOCTH 156,4 % (mpupoct 39,6 %).

KaioueBsle ciioBa: npemnoceBHast, 00paboTKa ceMsiH, ITOJICOTHEYHHK, BBICOTa PACTEHHUH, IPOTPABUTEIN

EFFECT OF PRE-SOWING TREATMENT OF SUNFLOWER SEEDS ON PLANT HEIGHT
AND PHOTOSYNTHETIC ACTIVITY OF HYBRIDS F1 BOREAS AND F1 DARIUS
IN THE SOUTH-WEST OF THE CENTRAL CHERNOZEM REGION

Abstract: The article presents the results of studies of the effect of pre-sowing treatment of various preparations
of sunflower seeds on growth processes (plant height, photosynthetic activity), on economic and biological characteristics
and immunological parameters of sunflower hybrids with a complex of preparations including a dressing agent (Vincit,
Maxim) microelements (Hydromix, Radifarm, Fertigrain Star) and growth regulators (Albit, Vympel) on the economic and
biological characteristics and properties of sunflower hybrids Borey F1 and Darius F1 in the conditions of the southwestern
part of the Central Chernozem region. Presowing treatment of Borey F1 sunflower seeds significantly contributed to the
acceleration of plant growth processes. Experimentally, the height of sunflower plants varied from 129,3 cm in the control
to 162,5 cm in the treatment variant “Maxim (5,0 1/ t) + Hydromix (200 g/ t) + Fertigrain Star (1,0 1/t). t) ". The maximum
increase in plant height in comparison with the control for the Darius F1 hybrid was also obtained in the variant of presowing
treatment "Maxim (5.0 1/t) + Hydromix (200 g/ t) + Fertigrain Star (1,0 1/t)", which was 23,8 cm on average over 3 years.
Presowing treatment of sunflower seeds with a complex of preparations of protective and growth-stimulating action maxi-
mally contributed to the realization of the potential of plant adaptability and the formation of a powerful stalk. The growth
potential of the studied sunflower hybrids was significantly activated by treatment in the variant "Maxim (5,0 1/ t) + Hy-
dromix (200 g/ t) + Fertigrain Star (1,0 1/ t)", which made it possible at this stage of research to isolate this seed treatment
as optimal. An effective scheme of pre-sowing treatment of seeds of sunflower hybrids Borey F1 and Darius F1 was deter-
mined, which allows obtaining a seed yield of up to 29,03 ¢/ ha (an increase of 6,6 ¢ / ha) and a profitability level of 156,4%
(an increase of 39,6%).

Key words: pre-sowing, treatment of seeds, sunflower, plant height, seed disinfectants

BBe)le}me. HOI[COJ'IHC‘-IHI/IK B TCUCHHUC ITOCIICIHUX I[GCHTI/IJ'IGTI/Iﬁ IMPUHAJICIKUT K JC€CATU OCHOB-
HBIM KYJIbTYpaM, BO3CJIbIBACMBIM BO BCEM MUPC. B Poccuiickoit d)enepam/m — 3TO OCHOBHasi Mac-
JIMYHaA KYyJIbTypa. I[J'ISI MOJIYYCHHA BBICOKHUX U yCTOI\/JI‘II/IBI)IX YPOKXacB MOACOJTHCYHHUKA MMPCAITOCCBHAA
06pa60TKa CCMH ABJIACTCA O,Z[HOI71 N3 BAXXHBIX MMPCANIOCBUIOK peHTa6eHLHOFO MMPONU3BOACTBA. B pacte-
HUAX MHUKPO3JICMCHTEI BKJIIIOYAIOTCA B o0OMeH BCIICCTB, aKTUBHU3UPYIOT OHMOXMMUYECKHUE IMponeccCol, B
PE3YIBbTATC YCKOPACTCA POCT U PA3BUTUC paCTeHHﬁ, IIOBBIIIACTCA UX YCTOI‘/JI‘II/IBOCTL K HC6HaFOHpI/I${T—
HBIM IIOTOJJHBIM YCJIOBUSAM, YTO ITOJOXKUTCIIBHO OTPAKACTCA HA ypOX(afIHOCTH M KQ4CCTBC NPOAYKIIHUH.
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CoBpeMeHHBIN PBIHOK MUKPOYI0OpEHUN U peryasToOpoB pocTa MpeajaraeT MHOXKECTBO MPEnaparos,
OJTHAKO BHUMAaHHUE CIIeIyeT 00paIiaTh TOJIBKO Ha HEOAHOKPATHO MPOBEPEHHBIE SKCIIEPUMEHTAIFHO Ha
Pa3HbIX cOpTax ¥ ruOpuax B pa3HbIX KIMMAaTHUYECKUX 30HaX npemnaparbl. CTaOuiabHas ieHa, BBICOKas
JMKBUIHOCTD, CJICNIAJIA BhIpAIlMBaHKE TIOJICOTHEYHHUKA IpUBJIeKaTeabHbIM. B benropoackoii o6mactu
B CPEIHEM IUIOIIA/Ib OCEBA MOACOJHEYHUKA COCTABISET 7 % OT BCEX MOCEBOB 3TOM KyJIbTYpbl B Poc-
cuiickoit @eneparuu. CpenHss yposxkailHOCTh o benropojackoii obmactu 21,2 w/ra. Jlns momydeHust
BBICOKMX U YCTOMUYUBBIX ypOXKaeB MOJICOJIHEYHHKA MpernoceBHasi 00paboTKa CeMsH SBIISIETCS OAHON
13 BaXXHBIX NPEANOCHUIOK PEHTa0EIbHOTO MPOU3BO/ICTBA.

[To nanHeIM MHOTHX ucciaenoBarenei [1, 6, 9,10] popMupoBanue U pa3BepTHIBAHHE OJTHOTO
JHCTa B CPEHEM 3aTPAaYMBAETCS OKOJIO 3 CYTOK, 3HAYHUT, IpU 00pa30BaHUM 35 JTHCTHEB MIEPUO/] BeTe-
Tanuu coctapisger 105 cyTok. Pa3BuTue pacTeHus Mo COTHEUHNKA TIEPEXOUT K TCHEpAaTUBHOM (aze
TOJILKO TIOCJIe (POPMHUPOBAHUS HA KOHYCE HapacTaHUs MaKCHUMAaJbHOTO Ul TaHHOTO TUIA YHCia JIU-
ctheB. [loaTomMy mpu oTOOpe cpeaHe- U CKOPOCIEIbIX COPTOB B CENIEKIMU NMPU 0TOOpE YUUTHIBAIOT
YHCJIO JINCTHEB HA PACTEHUU NOJICOJIHEYHMKA [4, 5]. YV MOACOIHEUYHNKA POJIb KaXKIOTO Spyca JIUCTHEB
paznmuuHa. HanGonbmel poToCHHTETHYECKON aKTUBHOCTHhIO, MUHUMAJIbHON OBOJTHEHHOCTHIO, HHTCH-
CHUBHBIM OTTOKOM aCCUMMWISIHTOB OTJIMYAIOTCS JIUCThS OT 12-15-r0 10 23-25-ro0 nucra, urpas npu 3TomMm
BAKHYIO POJIb B OMOIIEHO3e JKkHpa B ceMeHax [2, 7]. UccnenoBanusamu Beecoroznoro HUW macimunbix
kynbTyp umenu B.C. Ilycrosoiita (BHUNMK) nokazano, 4To CHUXEHHE pa3MEpOB IMATH BEPXHUX JIU-
CThEB, Pa3BUTUE KOTOPBIX MPEKpaIlaeTcs 10 Havajga KPUTHUYECKOTO [IBETEHUS, PUBOAUT K MOBBIIIE-
HUIO 3aCyX0yCTOMYMBOCTH M TOJIEPAHTHOCTH K 3aryuienuo [8, 11].

O0BeKT uccienoBaHuii, MaTepuajbl U MeToabl. Mccienosanusa nposoawiu B ®I'bOY BO
«benroponackuii rocy1apcTBEHHbIN arpapHblii MHCTUTYT uMeHH B. . T'opuna» B 2012-2014 rr. Ilousa
OTBITHOT'O Y4acTKa — YePHO3EMbl TUITUYHBIE, CPETHEMOIIHBIE, TSHKEOCYTJIMHUCTBIE Ha JIECCOBUIHBIX
CYTJIMHKAX.

[{enpro paboOTHI OBLIO U3yUECHHE BIUSHUS MTPEATOCEBHOM 00paOOTKHU CEMsH MOICOTHEYHHKA Ha
BBICOTY pacTeHHH U POTOCUHTETHYECKYIO AeaTerabHocTh THOpuaoB bopeit F1 u Japuii F1 B ycnoBusx
foro-3anazaa [[PP. beun pemiens! criemyronye 3agadu: U3y4eHO BIUSHHUE TMPEINOCEBHONH 00paboTKH
Pa3TUYHBIMU IIperapaTaMy CEMSH MOICOTHEYHUKA POCTOBBIE TIPOIECCHI (BBICOTA PACTEHHI, (POTOCHH-
TETHYECKasl JeSITeIbHOCTB), Ha X035 CTBEHHO-OMOIOTHYECKHE TIPU3HAKY U IMMYHOJIOTHYECKHE Tapa-
MmeTpsl rudpunoB bopeii Fi u apuit Fi B ycnoBusx roro-zanana L{TUP. OneiT AByX(pakTOpHbIH — dak-
Top A rubpuasl noaconneunuka bopeit Fi u Japuit Fi, dpakTop B — amemenTs 00paboTKu cOTIacHoO
cXeme:
be3 006paboTKu — KOHTPOJIB;

Bunnur, 2,0 1/T;

Maxkcum, 5,0 1/t

Makcum, 5,0 1/t + I'mapomuxke, 200 1/T;

Maxcum, 5,0 1/t + Pagudapm, 0,2 1/T;

Makxkcuwm, 5,0 0/t + ®eprurpeitn Crapr, 1 1/t

Makcum, 5,0 n/T + Ansour, 0,35 1/t

Makxkcum, 5,0 1/ + Bemmnen (I'ymatssrit kommiekce), 0,3 1/T;

9. Makcuwm, 5,0 i/t + I'mapomuxkce, 200 1/t + Pamgudapwm, 0,2 n/1;

10. Maxkcuwm, 5,0 0/t + I'unpomuxc, 200 r/T +®eprurpeitn Crapr, 1 1/t;

11. Makcuwm, 5,0 n/T + I'mapomukc, 200 1/ + Ansbur, 0,35 n/t;

12. Makcuwm, 5,0 1/1 + I'mapomukc, 200 1/t + Bermnen (I'ymatabiit kommiiekc), 0,3 1/T;

Ilnommaab yueTHol aensHku 25 M2, o0uas miomazns nocesa 1800 M2, OBTOPHOCT TPEXKpAT-
Has. CpoKu 1moceBa ceMsiH MOJICOTHEYHHUKA — TPEThA JeKaaa anpens. PazMeleHue JeNsHOK B OMBITE
pernomuzupoBanHoe [3]. [IpeamecTBeHHUK - staMeHb. [101 ocHOBHYIO 00pabOTKy y100peHHs HE BHO-
cunu. [TonkopMKy MOJCOTHEUYHHKA MPOBOIMIN B (paze 2-3 TUCTheB KOMILIEKCHBIM yI00peHHeM (a3o0-
¢docka B 1o3e 100 kr 1. B. /ra. J{s1 650pbOBI ¢ COPHBIME pACTEHUSMU UCTIOIB30BaH Tepouru JIoHTper-
300 B mo3e 1 1/ra. B onbITe mpoBOaMIN CAEAYIONINE YIETHI U HAOIIOICHUS:

1. ®eHonoruuecknue HAOMIOACHUS, YUETbl U MU3MEPEHHUS - IO METOAMKE TOCYJapCTBEHHOTO
COpPTOUCTIBITaHUA C/X KyIbTyp (1985).

NN R WD =
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2. IInomanb TMCTOBOM MOBEPXHOCTH pacTeHus - no JocnexoBy b. A. [3].

3. Cratuctudeckyro oOpabOTKy HKCIIEPHUMEHTAIbHBIX JaHHBIX - [T0 METOy AUCIIEPCUOHHOTO
aHaju3a JBYX(aKTOPHOTO IMOJIEBOTO OMBITA Ha MEPCOHAIBHOM KoMmmbloTepe IBM-INTEL PENTIUM
Kadeapsl pacCTeHUEBOICTBA, CENEKIINH U OBOIEBOAcTBA benropoackoro [AY.

Pe3yabTaTsl. B cpennem 3a 3 rona ucciieoBaHusi THOpUIOB JUIMHA CTEOIIS MOICOIHEYHHUKA B
(aze oOpa3zoBaHUS IBYX Iap HACTOSIIUX JTUCTHEB COCTaBUIIA B cpeHEM 4-6 cM, B (pasax oOpa3oBaHUs
kop3uHKHU — 50-65 cm, nuBeteHus — 140-160 cm. Y pactenuit rubpuaa bopeii F1 otmedeno cymecTBen-
HOE BIIMSIHUE TIPEINIOCEBHON 00pabOTKH CEMsH Ha BBICOTY pacTEHUH, ClieI0BAaTENbHO, HA POTOCHHTE-
TUYECKYI0 aKTUBHOCTH ¥ TIPOYKTUBHOCTD ypoxas (Tadi. 1).

Tabiuna 1 — Biausinue npeanoceBHol 00padoTKH Ha BBICOTY pacTeHHus MoAcoJHeYHnka rudpuna Bopeii Fi

BeicoTa pacteHus, cM
Bapuanrtel 00pabotku
2012 | 2013 | 2014 | X |+ K KOHTpPOJIIO

Be3 06paboTku - KOHTPOIB 137,5 [124,3 | 126,2 | 129,3 -
Bunmur (2,0 11/T) - sTasion 141,0 | 137,2 | 138,5 | 138,9 +9
Maxcuwm (5,0 1/1) 143,5 | 131,5 | 141,4 | 138,8 +9
Maxkcuwm (5,0 a/t) +T'napomukce (200 r/T) 151,5 | 131,5 | 138,1 | 1404 +11
Maxkcuwm (5,0 a/t) + Panudapwm (0,2 51/1) 142,4 | 142,8 | 140,4 | 141,9 +12
Makxkcuwm (5,0 a/t) +@epturpeiin (1,0 /1) 154,0 | 148,0 | 149,2 |150,4 +21
Makxkcuwm 5,0 51/t +Ansour (0,35 51/1) 150,7 | 157,2 | 153,8 | 153.,9 +24
Makxkcuwm (5,0 a/t) +Beimmen (0,3 51/T) 148,5 | 138,5 | 141,5 | 142,8 +13
Maxcuwm (5,0 n/t) + T'uppomukce (200 r/T) + Pagudapwm (0,2 11/T) 163,2 | 145,2 | 148,3 |152,2 +23
Maxkcnm (5,0 /T) + T'unpomukce (200 r/1) + @eprurpeitn Crap (1,0 /1) | 171,3 | 155,3 [160,9 | 162,5 +33
Makxkcuwm (5,0 n/t) + T'uapomuxkc (200 r/t) + Ansour (0,35 51/1) 169,0 | 153,1 | 155,7 | 159,3 +30
Maxkcuwm (5,0 n/t) + T'uapomuxkc (200 r/T) + Beimmen (0,3 11/T) 162,8 | 142,4 | 147,1 | 150,7 +21
HCPys - 4,52

[IpeanoceBHas 0O6paboTka cemsiH mojconHeunnka bopeit Fi cymecTBeHHO crocoOcTBOBaa
YCKOPEHHIO POCTOBBIX MPOLECCOB pacTeHUM. BbIcOTa paCTEHUI OICOTHEYHUKA T10 OIBITY B CPEAHEM
m3MeHsack ot 129,3 cM B koHTposie 10 162,5 cM B Bapuante oopabotku «Makcum (5,0 1/T) + I'nn-
pomukc (200 r/t) + @eprurpeiin Crap (1,0 1/1)».

Haubonbas BeicoTa pactenuii nojaconneynka bopeit F1 6b11a otmeuena B 2012 rogy - 171,3
cM B BapuanTe «Maxcum (5,0 11/1) + T'mapomukc (200 r/T) + @eprurpeiin Crap (1,0 1/T)». Pazmuuus ¢
KOHTPOJIEM cocTaBuiu 33,8 cM.

B nocnenyromiye roasl BBICOTa PACTEHUH MOACOTHEUYHUKA ObLIa HECKOJIBKO HUXKE, HO TEM HE
MEHEE JIyUIlTUM BapHaHTOM IMPEANOCEBHON 00padoTku Ob11 BapuaHT «Makcum (5,0 1/T) + ['mapomukc
(200 r/T) + ®@eprurpeiin Crap (1,0 1/1)».

B cpeanem 3a 3 rona y rubpuna bopeit F1 HanGonpiias BeicoTa pacTeHui oTMeUeHa Ha Bapu-
anTax «Maxkcum (5,0 1/T) +T'uapomukc (200 1/1) +Deprurpeita Crap (1 1/t )» u «Makcum (5,0 11/T)
+I'mapomukc (200 r/1) +Ansout (0,35 1/T)», uTo coctaBuio Ha 32,4 cm u 30,2 cM MpeBHIIANIO0 KOH-
TpoJb. BeicoTa pacrenuil noaconneunuka Fi Jlapuii cocraBuina B cpeiHeM ot 145,6 cM B KOHTpoJIE 10
169,4 cMm B Bapuante «Maxkcum (5,0 1/T) + I'mapomukc (200 1/1) + @eprurpeita Ctap (1,0 1/1)» (Tad:.
2).

MakcumManbHBIM TPUPOCT BBICOTHI PACTEHUH 110 CPABHEHHIO ¢ KOHTpoJIeM o Tuopuay Jlapuit
F1 Taxoke moy4uiy B BapHaHTe MpeAnoceBHoi oopadotku «Makcum (5,0 1/1)+ I'mapomukce (200 1/1)
+ ®eprurpeita Ctap (1,0 1/T)», KoTOphIi cocTaBma 23,8 cM B cpefHeM 3a 3 roja.
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Tabauna 2 — Bausinue npeanoceBHOl 00pad0TKH Ha BBICOTY pacTeHHUs NMoAcoJHeYHnka rudpuna dapuii Fi

Bapuanter 06paboTku Beicota pactenss, cm
2012 | 2013 | 2014 ~ X | £K KOHTPOJItO

Bbe3 00paboTKH - KOHTPOJIb 157,2 | 139,4 |140,1 |145,6 -
Bunnur (2,0 1/1) - 3Tanon 163,8 | 147,2 |146,3 |1524 6,8
Maxcuwm (5,0 1/1) 165,2 | 143,9 [143,8 |150,9 53
Maxcuwm (5,0 1/1) + T'unpomuxc (200 r/1) 178,1 | 157,8 [156,2 |164,0 18,4
Maxcuwm (5,0 1/1) + Pamudapwm (0,2 11/T) 174,0 | 153,9 |154,1 ]160.,6 15,0
Maxcuwm (5,0 1/1) + @eprurpeits (1,0 1/1) 179,5 | 161,6 {160,8 |167,3 21,7
Maxcuwm 5,0 /T +Ansour (0,35 1/1) 175,0 | 160,2 [162,0 |165,7 20,1
Maxcuwm (5,0 1/1) + Beimmen (0,3 11/T) 168,0 | 146,0 |144,8 |152,9 7,3
Maxcmm (5,0 1/1) + T'mppomuxkce (200 /1) + Pamudapwm (0,2 11/T) 170,3 | 1544 |153,7 |159,5 13,9
Maxcmm (5,0 1/1) + T'mnpomuxkce (200 r/t) + @eprurpeita Crap (1,0 w/t) | 182,0 | 163,3 [162,9 |1694 23.8
Maxcmm (5,0 1/1) + T'mppomuxkce (200 /1) + Ansbur (0,35 1/1) 180,0 | 154,1 |153,2 |162.4 16,8
Maxcmm (5,0 1/1) + T'mppomukce (200 /1) + Beivmen (0,3 /1) 168,8 | 149,8 |142,2 |153,6 8,0
HCPys = 11,07

[Tnomans aucToBON MOBEpXHOCTH MojacoaHeuHuka Fi1 bopeit B cpennem cocrasuia ot 17,2 Thic.
m%/ra B xouTpose 10 20,6 Teic. M>/ra BapuanTe «Maxkcum (5,0 1/1) + Tuapomukc (200 r/1) + Dep-
turpeitH Crap (1,0 1/1)» (Tabn. 3). Hanbonee nHTEHCUBHBIE pOCTOBBIE MTPOLECCH OTMEUYEHBI ITPH IPU-
MEHEHUHU NpoTpasutens Makcum (5,0 n/1) + T'uppomukc (200 r/t) + eprurpeiin Crapt (1 /).

Tab6uuna 3 - Binsinue npeanoceBHoii 00padoTKH Ha IJIONIAAb JHMCTOBOI NOBepXHOCTH noaconHedHuka FiBopeii

BapuanTsi 06paboTK1 Inomane IMCTLEB, THIC. M>/Ta
2012 12013 |2014 X |+ K KOHTPOJIK]

bes 00pabOTKH - KOHTPOJIb 18,7 | 16,2 | 16,6 | 172 -
Bunrur (2,0 1/1) - 3TaM0H 19,0 (17,7 | 18,0 | 18,2 +1,0
Makcum (5,0 /1) 192 [17,5 | 184 | 18,4 +1,2
Maxkcum (5,0 /1) + IM'unpomukc (200 /1) 19,6 (17,8 | 18,7 | 18,7 +1,5
Maxkcum (5,0 51/1) + Pagudapm (0,2 11/T) 19,5 | 17,2 | 18,3 | 18,3 +1,1
Makcum (5,0 51/1) + @eprurpeiin (1,0 1/1) 20,4 |1 18,3 [ 19,2 | 193 +2,1
Maxkcum 5,0 51/ +Ansour (0,35 /1) 20,4 | 18,8 [ 19,5 | 19,6 +2.4
Maxkcum (5,0 1/1) + Beimnen (0,3 11/1) 20,0 | 17,7 | 18,3 | 18,7 +1,5
Maxkcum (5,0 1/1) + TM'unpomukc (200 /1) + Pagudapm (0,2 1/T) 20,5 19,2 1194 | 19,7 +2,5
Makcuwm (5,0 51/1) + T'uppomukce (200 r/t) + Geprurpeitn Crap (1,0 /1) | 21,3 20,6 | 19,8 | 20,6 +3,4
Maxkcum (5,0 1/1) + 'uppomuxc (200 r/t) + Ansbur (0,35 1/1) 20,9 [ 194 | 18,7 | 19,6 +2,4
Maxkcum (5,0 1/1) + T'uppomuxkc (200 r/t) + Beimmen (0,3 51/T) 19,7 | 18,9 | 18,5 | 19,0 +1,8
HCPys=0,50

VY cpennepannero ruOpuaa nojaconHeynuka Fi Jlapuii miiomanas TMCTOBOM MOBEPXHOCTH CO-
craBuna ot 20,4 Teic. M>/ra 10 23,5 Thic. M*/ra (Tabn. 4). MakcuManbHble TOKA3aTeNH IIIOMAIH JH-
CTOBOW MOBEPXHOCTH ObLTH MOTy4YeHbl B BapuanTe «Maxkcum (5,0 1/1) + I'mapomuxc (200 r/T) + Dep-

turpeiin Crapr (1 1/T)» - 3,1 Thic. M%/Ta.
Ta6auua 4 - Bausinue npeinoceBHoi 00padoTKM HA IJIONIA/b JUCTOBOI MOBEPXHOCTH nojcoHeunuka Fi lapuii

Inomaas TMCTLEB, ThIC. M2/Ta
BapuanaTter 06paboTku 5012 12013 12014 | -x + K KOH-
TPOJIIO

Be3 06paboTkH - KOHTPOJIb 21,0 [ 19,7 | 20,4 20,4 -
Bunnur (2,0 1/1) - 3Tanox 22,1 |214 1209 21,5 1,1
Maxcuwm (5,0 1/1) 22,2 |121,6 (21,3 |21,7 1,3
Maxcuwm (5,0 n/1) + T'uapomukce (200 r/T) 22,7 21,3 | 22,4 |22,1 1,7
Maxcuwm (5,0 n/t) + Pamudapwm (0,2 11/T) 22,5 120,8 |21,2 [21,5 1,1
Maxkcuwm (5,0 n/1) + Deprurpeiin (1,0 1/1) 23,4 (22,5 22,7 |22,9 2,5
Makcum 5,0 1/t + @eprurpeitn Crap (0,35 1/1) 23,1 22,8 | 23,6 |23,2 2,8
Maxcuwm (5,0 n/1) + Beivmen (0,3 11/T) 23,0 [ 21,5 | 22,8 |22,4 2,0
Maxkcunm (5,0 w/T) + T'unpomukce (200 1/1) + Pagudapm (0,2 1/T) 24,6 1209 [204 220 1,6
Makcum (5,0 51/T) + T'unpomukce (200 r/1) + @eprurpeitn Crap (1,0 /1) | 25,5 [ 22,6 | 22,3 23,5 3,1
Maxcuwm (5,0 n/1) + T'uapomuxkc (200 /1) + Amsout (0,35 /1) 25,1 | 21,7 |22,9 |23,2 2,8
Maxkcuwm (5,0 1/1) + T'uapomuxkc (200 /1) + Beivmen (0,3 11/T) 234 (213 | 224 |22,4 2,0
HCPys= 1,22
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3axarouenne. [IpeamoceBHas 00paboTKa CEMSH MOCOHEYHNKA KOMIUIEKCOM TIPETapaToB 3a-
IIMUTHOTO U POCTOCTHMYJIMPYIOLIETO NEHCTBUS MaKCUMAIILHO CIIOCOOCTBOBAJIA pealn3alluy MOTeHIIU-
aJla aJJanTHBHOCTH PacTeHUH M ()OPMHUPOBAHMS MOIIIHOTO cTeOIeCTOS. 3HAYUTENFHO aKTHBU3UPOBAIIH
POCTOBOI MOTEHLIMAN y U3yYaeMbIX THOPUIOB NOJCOTHEYHHKA 00paboTku B Bapuante «Makcum (5,0
1/t) + I'mapomukc (200 r/T) + @eprurpeita Ctap (1,0 11/T)», 9TO MO3BOIUIO HA TAHHOM dTare Ucce-
JIOBaHUH BBIICTHUTDH JAHHYIO 00pabOTKy CEeMsIH KaK ONTUMAIIbHYIO.
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VJK: 633.34:581.165:631.526.32
Mpypaesvée A.A.

CTPYKTYPA NPOAYKTUBHOCTHU COPTOB COM B 3ABUCUMOCTH OT YCJIOBUHA
BEI'ETAIIMU

AHHoTanus. B npouecce uzyueHus Mty COPTOB COU B Mpon3BoAcTBeHHbIX yenoBusax UIT KOX Makapenko E.J.
BostokoHOBCKOTO paiiona benropozckoit 06acTu B pa3iMyHbIX BereTaliMoHHBIX neproaax 2018-2020 rr. BeISBIEHBI ITpe-
umyinectsa coproB Bukropus n Kody. Pacrenust nanHeix coptoB (hopMupoBaiu OOJBLIYIO BBICOTY, OOJHUCTBEHHOCTD,
Maccy BO3IyITHO-CYXOTO BEIECTBa, (POPMUPOBAIIH OOJIBIIYIO TIOMIAb JINCTHEB, YHCIIO M MacCy a30TPHUKCUPYIONINX KITy-
OEHBKOB Ha KOPHSIX, OOJIbIIIEe KOJIMUECTBO O0OOB M CEMSH Ha PACTEHUSX B CPABHEHUH C IPYTUMHU COPTaMHU.

JlmHa BereTaMOHHBIX EPUOJIOB COPTOB COM UMENA CylIecTBeHHbIE pasnnuus. B 2018 rony unTepsan konuye-
CTBa ITHEH OT BCXOJOB JI0 co3peBaHms m3MeHsuics ot 93 (y copra benropoackas 48) no 104 (y copra Makcyc), Beretarus
coproB Bukropus u benropozckas 7 otnuyanuck Ha 1 nenb 99 u 100 nHeii cootBeTcTBeHHO, copT Kody Berernposan 102
nas1. B 2019 roxy mo cpaBrenuro ¢ 2018 romom pacTeHHS COPTOB COM BET€TUPOBAIN OJIBINE: HA TISTH AHEH benroponckas
48 (98), Ha nBa nust Makcyc (106), Ha onus nenb Kody (103), Ha nBa aus benropoackas 7 (102) u Ha oauH neHb Bukropus
(100). Knumaruueckue ycnosust Beretanuu cou 2020 roma okazanuch MeHee OJaronpuATHBIMH MO OTHOIIEHUIO K JABYM
MPEIIECTBYIOIIMM T'O1aM.

B cpennem 3a Tpu roj1a MPOU3BOJCTBEHHBIX OIBITOB YPOKaiHOCTh COPTOB COM M3MeHsI1achk oT 19,9 ny/ra no 28,3
1/ra. Bce u3ydaemble copTa, Kak B KOHKPETHBIX YCIOBHSX T0J1a, TaK U CPEAHEM 32 TPH ToJia, GOpMHUPOBAIN JOCTOBEPHO
Ooubryro MprbaBKy 10 CPaBHEHHUIO CO cTaHmapToM. JInaepom mo ypoxaiHoCTH okazaics copt con Kody, mpu Bo3neinsl-
BaHUM KOTOPOTO Moy4eHa npubaska 6,4 1/ra nam 32 %.

Jly4mme 3KoHOMHYECKHE [TOKa3aTeH MOIydeHbl y Oosee BrIcCOKoypoxaiHoro copta Kody, koTopslit o6ecnieun
caMyto OOJIBIIYIO CTOMMOCTB NMPOAYKINH ¢ TekTapa 86315 py0./ra, camyro HU3KyI0 cebectonmocts 1069 py6./11, Oompiryio
npubsUIE 56062 py6./ra 1 BEICOKMH YpOBeHb peHTabensHocTH 185,3 %.

KaroueBble cjIoBa: cosi, COPT, COCTOSHIE PACTEHUH, 3IIEMEHTHI ITPOLyKTUBHOCTH, YPOXKaifHOCTh, C€0ECTOMMOCTD,
MpUOBLTH, PeHTA0EIEHOCTS.

STRUCTURE OF PRODUCTIVITY OF SOYBEAN VARIETIES DEPENDING
ON VEGETATION CONDITIONS

Abstract. In the process of studying five varieties of soybeans in production conditions of IP KFX Makarenko
E.I. Volokonovsky district of the Belgorod region in different growing seasons 2018-2020. revealed the advantages of the
varieties Victoria and Kofu. Plants of these varieties formed a high height, leafiness, mass of air-dry matter, formed a large
leaf area, the number and weight of nitrogen-fixing nodules on the roots, a greater number of beans and seeds on plants in
comparison with other varieties. The length of the growing seasons of soybean varieties had significant differences. In
2018, the interval of the number of days from germination to ripening varied from 93 (for variety Belgorodskaya 48) to
104 (for variety Maksus), the vegetation of varieties Victoria and Belgorodskaya 7 differed by 1 day for 99 and 100 days,
respectively, variety Kofu vegetated for 102 days. In 2019, compared to 2018, plants of soybean varieties vegetated longer:
Belgorodskaya 48 (98) for five days, Maxus for two days (106), Kofu for one day (103), Belgorodskaya 7 (102) for two
days and for one Victoria day (100). The climatic conditions for the growing season of soybeans in 2020 turned out to be
less favorable in relation to the two previous years. On average, over three years of production experiments, the yield of
soybean varieties varied from 19,9 centners per hectare a to 28,3 centners per hectare. All studied varieties, both under
specific conditions of the year and on average over three years, formed a significantly larger increase in comparison with
the standard. The soybean variety Kofu turned out to be the leader in terms of yield, with the cultivation of which an increase
of 6,4 centners per hectare or 32% was obtained. The best economic indicators were obtained for the higher-yielding variety
Kofu, which provided the highest cost per hectare of 86315 rubles / ha, the lowest cost of 1069 rubles / ¢, a large profit of
56062 rubles / ha and a high level of profitability of 185,3%.

Key words: soybeans, variety, condition of plants, elements of productivity, yield, cost, profit, profitability.

BBenenue. B Hameil ctpane 3Hau€HHE COM M MOTPEOHOCTH B MPOAYKTaxX €€ mepepaboTKH 1Mo-
CTOSIHHO BO3pacTaeT. JTO CBA3aHO C MHTCHCUBHOM JMHAMUKON yBEIUYEHUS TPOU3BOICTBA KUBOTHO-
BOJIYECKOM poayKiuu 3a nociueanue 15 ner [1,2,4].

Exeronno HayuHbiMu yupexaeHusmu Poccuiickoit denepanuu, BEAYIMMU CEJIEKLHUIO COM, CO3/1a-
FOTCSI aJalITUBHBIE BBICOKONIPOYKTUBHBIE COPTA, IOJIEXKAIINEe UHTPOAYKIIMHU B PA3JIMYHbIE [IOYBEHHO-
KIIMMATUYECKHE YCIIOBHSI C IIENIbIO BEISBIICHHSI HANOO0JIee YPOXKAHHBIX U BHITOAHBIX JJIS1 BO3/ICIBIBAHUS.
CHHXPOHHO € 3TUM IPOLIECCOM MPOUCXOAUT UHTPOAYKIIHS 3apyOeKHBIX COPTOB CEBEPHOTO PKOTHIIA,
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KOTOPBIE TPEICTABIIAIOT UHTEPEC KaK JUIs CEJIEKIMH, TaK U JJIs1 IPOU3BOJICTBA, KAK UICTOYHUK BBICO-
KOT'0 BBIXO/Ia C TeKTapa Oelika u xupa. Ha kauecTBO ceMsiH cou MPON3BOICTBEHHUKH BCET/1a 00paaoT
0coboe BHUMaHHE BEJb OT cOoAepk aHUs Oeska 3aBHUCHUT U 1I€Ha peaju3alluy, U IpUObLIb C €AMHULIBI
romaau [3,5,7].

BHe Bcsikoro comHeHus1, MOI00p COPTOB — BAXKHBIN arpOTEXHUYECKUNA TTPUEM, OJTHAKO YCIIOBUS
BEreTallMM B Pa3HOM CTENEHU BIIMSAIOT HA YPO’KalHOCTh U Ka4e€CTBO, B CBSI3HM C YEM CPEIHEr0JIOBBIE
JaHHbIE, MTOJTy4aeMble B YCIOBUSAX OJHOI TEPPUTOPUH, UMEIOT 0COOYIO IIEHHOCTh. ATPOTEXHUKA COU
TaKXKe MOCTOSIHHO SABISIETCS MPEIMETOM OOCYKICHUH M HAayYHBIX CIIOPOB YK€ HECKOJIBKO JIECSTKOB
JIeT, TIOCTOSIHHO MEHSIETCSl U COBEPILEHCTBYETCS, HO 0€3 BHEIPEHHsI HOBBIX COPTOB, PE3€pB MOBBIIIIE-
HUS YPOKaHOCTH COM 32 CUET TEXHOJOTUHU OyIeT Bckope ucuepmnad [3,4,6,7,8].

B o6nactax Llentpansaoro YepHo3eMbst Poccun nzydeHneM 0coOEHHOCTEH COPTOB COH CEBEP-
HOT'0 PKOTHIIA 3aHUMAIOTCSl PETYJIIPHO, HE TOJIBKO B CUCTEME I'OCYAPCTBEHHOI'O COPTOUCIIBITAHUSA, HO
U B psiJie IPYTUX HAYYHBIX, OMBITHBIX U MPOU3BOACTBEHHBIX yUpexaeHuu [2,3,4,5].

Lesab ucciegoBanus. AHaJOTHYHOE U3YUYEHUE COPTOB COM MPOBEIEHO HAMU B CBSI3U C HEOO-
XOJUMOCTBIO U3YUYEHHS PA3IUYHbIX MO CIEIOCTH, YPOKANHOCTH U SKOHOMUYECKOH 3(PekTUBHOCTH
ux BoznensiBanus s ycnosuit UIT KOX Makapenko E.M. BonokonoBckoro paitona benropockoit
obyactu 1 B cBs3u ¢ mosiBjaeHUeM B 2017 Toay CpaBHUTEIHLHO HOBOTO MEPCHEKTHUBHOTO COPTa COU
BukTopus, Hapsay ¢ KOTOPBIM MCCIIEI0BAIIH €I€ YEThIPE COPTa COM, JOMYLIECHHBIE K UCIIOIb30BaHUIO
B LlenTpansHo-YepHozemuom peruone [9,10].

Martepunanbl 1 MeTOAbI HccJeq0BaHus. [Ipon3BOICTBEHHBIE OMBITHI 10 U3YUYEHUIO MPOAYK-
TUBHOCTH, YPOXKaMHOCTH U 3()PPEKTUBHOCTH BO3JENBIBAHUS PA3TMYHBIX COPTOB COM MPOBOAMUIU B
2018-2020 rr. na 6a3e UI1 KOX Maxkapenko E.W. BonokoHoBckoro paitona benropockoit o6mactu.
O0BeKTOM U3yUYeHHS OBUTH IISITHh COPTOB COU, TPU U3 KOTOPHIX BhIBeAeHBI B benropoackom 'AY: ben-
ropozckas 48, benropoackas 7, Bukropus, a nBa copra Koy n Makcyc 3apeructpupoBansl Gupmoit
SEMENCES PROGRAIN (Kanana). Bce nzygaemsie copTa BKIIFOUeHHI B I'ocpeectp 1o 5-my LlerrpaasHo-Uep-
HO3EMHOMY PETHOHY.

benzopoockas 48 —cpennecnenslii copt, paiioHupoBaH ¢ 1992 roxa. Pactenue nonyaerepmu-
HaHTHOE, BbIicoTa 56-70 cM, HIkHHUE 00061 —Ha BbicoTe 10-18 cm. Omymenne 6emoe, NBETKH (roIre-
TOBBIE, 000BI cBeTIbIe. CeMeHa OBajbHbBIE, )KENThIe, PYOUHK CBETIO-KOpUYHEeBHIid, Macca 1000 cemsin
136-180 1, comepxur 6enka 36,8-42,0 %, macna — 18,6-19,8 %. Bererupyer 98-112 aueii. CozpeBaet
B MIEPBOU JIeKajie CEHTAOPs. Y CTOMYUB K MOJIETAaHUIO PaCTEHUH U pacTpeckuBaHuio 6000B. CopT mia-
CTHYHBIH, XOIOI0CTOMKHIA, BCXO/IbI BBLIEPKMBAIOT KPaTKOBPEMEHHbIE 3aMopo3ku 10 — 6 °C [10].

benzopoockas 7 —cpennecnensiii copt, B ['ocpeectpe ¢ 2011 r. PacTenue nomayaeTepMUHaHT-
HoOe cpeqHeil BeicoThl. Onyiienue cepoe. L{BeTku 6enbie. boObl cBeTo-kopuuHeBble. CeMeHa cpeiHuE,
IapOBUAHO-TIPUTLITIOCHYThIE, JKeNThie pyouuk >kentbiil. Macca 1000 cemsin 105-109 r. benka B ceme-
Hax — 37,8 %, macna — 21,0 %. BeicoTa npukpermienus HikHero 6o6a 17-19 cm [10].

Buxmopus — pannecnensiii copt, B 'ocpeectpe ¢ 2017 r. Pactenue cpenHe BBICOTBI, UHIIETEP-
MUHAHTHOro Tumna pa3BuTus. Ctebenb NpsIMOCTOSIUMM, MPUCYTCTBYET OIYIIEHHE C XapaKTEepHOU
pBDKe-KOpUYHEeBOM okpackoil. Okpacka 1BeTka Oenoro npera. CeMeHa MIapOBUIHO-TIPUILTIOCHYTON
(hopMEI, JKenThle, CEMEHHON pyO4HK Takoro xe 1Bera. Macca 1000 cemsiH - 154,9 1. Coneprxanue
6enka B ceMeHax - 37,4%, xupa - 22,1%. Breicota pactenuii - 97,8 cm. BricoTa npuKperieHus: HIKHUX
060008 - 14,3-16,7 cM. CpenHsisi ypoXKaifHOCTb CeMSTH B peruoHe - 24,7 1/ra. MakcumanbHas yposkai-
HOCTb ceMsH - 42,2 11/ra. Bereraunonusii nepuon - 124 qus [10].

Maxcyc — cpennepannuii copt, B 'ocpeectpe ¢ 2014 r. marenroo6nanateasr SEMENCES
PROGRAIN (Kanana). Pacrenue AeTepMUHAHTHOT'O TUIIA PA3BUTHS, CPEIHEE - BBICOKOE, IPSMOCTOSYEE.
OnyuieHue raaBHOro cTeOs pblKEeBaTO-KOpUYHEBOE. BOKOBON JIUCTOYEK (CIOKHOTO JIUCTA) 3a0CT-
péHHoO-siineBuaAHbINA. [[BeTok ¢uoneroBbiii. CeMeHa cpefHero pasmepa, yUIMHEHHO-TIPUILTIOCHY THIE,
x&nrteie, pyounk x&nterid. Macca 1000 cemsH - 169,8 . Conepxxanne O6enka B ceMeHax - 34,8%, skupa
- 23,5%. BricoTa pactenuii - 68,6 cM, BbIcOTa MPHUKpEIieHUs: HHkHero 6o6a 12,7-15,6 cm. Cpennsist
ypoxkaitHOCTh B LlerTpanpao-UepHozeMHOM peruone - 20,3 11/ra. MakcuMaibHasl ypoxKaiHOCTh - 33,8
m/ra [10].

123



Hnnosayuu 6 AIIK: npobnemvl u nepcnekmugwl 20212. Nel(29)

Kogy — cpennepannuii copt, nateHToo0manarenb SEMENCES PROGRAIN (Kanana). Bkirouén
B ['ocpeectp no Llentpanbao-UepHozemuomy (5) peruony B 2014 r. PacTtenue ot momyaeTepMHUHAHT-
HOTO JI0 MHAETEPMUHAHTHOTO TUIIA PAa3BUTHS, HU3KOE - CpeAHee, psiMocTosiuee. OnyIieHne rJ1aBHOro
cTeOnst phhKEeBaTO-KOpUYHEBOE. BOKOBOUM JHMCTOYEK (CIOKHOTO JIMCTA) 3a0CTPEHHO-SHIICBUIHBIN.
[[BeTok ¢uosneroBsiii. CeMeHa CpeHETo pa3Mepa, OKPYIJIO-yIITHHEHHBIE, KENTHIC, PyOUUK KENTHIN.
Macca 1000 cemsir - 183,5 . Coneprxanue Oenka B ceMeHax - 32,9%, xxupa - 24,8%. BricoTta pacrenuit
- 71,3 cm, BbICOTa NpHUKpEIUIeHUsT HIKHero 6o6a - 13,3-14,9 cm. Cpennsist ypoxxaitHocts B Llen-
TpajabHO-UepHO3eMHOM peruone - 21,4 1/ra. Hanbomnpmas ypoxaiinocts - 44,9 my/ra [10].

TexHomorust BO3AENBIBAHUS COM B TPOU3BOACTBEHHBIX OMBITaX ObLIA OOIIECTIPUHATOM JIJISl FOTO-
3anaaHou dactu yiecocrenHnoi 30ub1 [[UP. TIpenmecTBeHHIUKOM COPTOB COM ObLIa O3UMast MIICHUIIA.
OO0paboTKa MOYBHI — OCCHBIO TUCKOBaHUE ABYKpaTHO 6-8 cM u 10-15 cm, 3s101eBas Bcnamka Ha 25-27
CM, BECHOM — 3aKpBITHE BJIaTH U MPEANIOCEBHAS KyJIbTUBAIMS HA TIyOuHY 4-5 cM. MuHepaibHbIe Y100-
PEHHS OCEHBIO — 2 I HUTPOAMMO(OCKH, BECHOU — 1,5 11 aMMHaYHO CENUTPbI, HEKOPHEBAs TIOAKOPMKA
[Momudun cBexnoBUYHBIHN 2 Kr/Ta. MukpoOuonorundeckue yaoopenus HoktuaAMo (coeBbrit) — 2 Ji/T.
Cpoxk moceBa — nepBas nekana mas. [loceB nmpoBoamiu ¢ MexaypsaaseM 15 cm cesmkoir John Deere
455, Hopma BbeiceBa (0,8 MITH. IIT. BCXOKHUX CEMsH Ha | ra, riryOuHa 3a/Ie7IKu CeMsH 4-5 cM.

[Tpon3BOCTBEHHBIC OMBITHI 3aKIABIBAIH 10 OOMICTIPUHSATHIM METOIUKAM, IIOMAb TCISTHKA
500 Mm%, IOBTOPHOCTH YeThIpexkpaTHas. OOMOJIOT NENSHOK IIPOM3BOIMIH IPAMBIM KOMOaiiHUpOBa-
HUEM, C MOCJIEYIOIIUM B3BEIIMBAHUEM HAMOJIOUEHHBIX ceMsH U nepecuetoM Ha 100 % uucroty u 14
% BIaXXKHOCTb.

BricoTy u Maccy pacTeHUi ONpeaesisaiu B CpeiHEM U3 25 pacTeHUM, YUCIIO U MacCy KiTyOeHb-
KOB — B cpeiHeM u3 10 pacTeHuid, III0Ia b JIUCTHEB — C MOMOLIBIO IPOrpaMMBbl «AreaSy.

XapakTepucTHKa MOYBBI CIEAYIONIas - YePHO3EMOM THITUYHBIM C COJIEpKaHUEM TyMyca B Ta-
X0THOM cioe — 4,75 %, pH coneBoii BBITSIKKH — 6,2, CO CPETHUM COACP>)KaHUEM OCHOBHBIX 3JIEMEHTOB
MUTaHUS.

KnumaTnuecku yciaoBHs B TOJbI IPOBEIEHUS IPOU3BOJICTBEHHBIX OMBITOB UMENIN OMPEIEIICH-
Hble pazmuuusd. B 2018 roay Bereramusi cou MpoxXoauiia MPH HE3HAYUTEIHLHOM Je(PUIIMTe BIaru, HO
nipu u30bITKE Terta. B 2019 roay ciieyeT OTMETHTH XOPOIIYIO BIaroo0eCe4eHHOCTh M ONTUMAIbHOE
kosmdecTBO Terta. B 2020 rogy B Mae 00eCie4eHHOCTD BJIaroi Obljla JOCTATOYHO XOPOIIEH, OTHAKO
B M€PHUO/] IBETEHUS U HAJIMBA CEMSH OTMEYaJiCh BICOKHE TEMIEPATyphl U MOYBEHHAs 3acyXa, KOTO-
pasi COOTBETCTBYIOIIMM 00pa3oM OTpa3miiach Ha YPOXKailHOCTH BCEX M3YYaeMbIX COPTOB.

[Tono6ubIe paznuuus yCIOBUI BEre€TallMOHHBIX MEPUOIOB 00YCIOBUIN OOJIBIINE pa3INyuus B
pocTe, pa3BUTUU U MPOJYKTUBHOCTU M3y4aeMbIX COPTOB COHU, U, KaK CJIEJICTBUE, YETKO yAaJoCh BbI-
SBUTb COPTOBYIO PEAKIIMIO Ha U3MEHEHUE KIMMAaTHYECKUX YCIOBUM.

PesyabTaThl ucciegoBanus. [IpogomxkurensHocTh Beretanuu, GOpMUPOBAHUE JIUCTOCTE-
0eNbHOM Macchl pacTeHUN COU U a30TPUKCUPYIOUTNX KIIyOeHbKOB Ha KOPHSX CUJIBHO 3aBUCEIH OT I0-
TOJHBIX YCJIOBUI U COPTOB.

VYenosus 2018-2020 rr. oka3plBAIM pa3juyHOE BIUSHUE HA MPOJOJLKUTEIBHOCTh BEreTaluu
BCEX M3y4YaeMbIX COpTOB cou. boinee OmaronpustHbiMu Obutn ycnoBus 2019 roma, xorma pacTeHus
COpPTOB cou (hOpMHPOBAIIM JTyUIIHE MOKA3aTeNU JMHEHHOTO POCTa, BO3AYIIHO-CYXOli Macchl, 0OJINCT-
BEHHOCTH, TUIOIIA/IN JUCTHEB, a TAK)KE UMENH OOJBIIYI0 MAcCy M KOIMYECTBO aKTUBHBIX KITyOCHBHKOB
Ha KOPHSX.

B 2018 rony nnTepBa KOIM4YecTBa AHEH OT BCXOAOB JI0 CO3pEeBaHMs U3MEHsIICS OT 93 (y copTta
Bbenroponackas 48) no 104 (y copra Makcyc), Beretauus coptoB Buktopus u benropoackas 7 ornuya-
auch Ha 1 mens 99 u 100 nueit cootBeTcTBeHHO, copT Kody Beretuposan 102 gus. B 2019 roay mo
cpaBHeHHIO ¢ 2018 rogom pacTeHus: COpTOB COM BETeTHPOBANIU JOJIBIIE: HA MATh qHEH benropoackas
48 (98), na nBa nus Makcyc (106), Ha ogun neb Kody (103), va nBa aust benropoackas 7 (102) u Ha
onuH aeHb Bukropus (100). Knumatuueckue ycnoBus Beretanuu cou 2020 roga oka3aliuch MEHee
ONaronpusATHHIMU 10 OTHOILIEHHUIO K JBYM IMPEALISCTBYIOIINM IrojiaM. 3acylUINBbIe YCIOBHS BTOPOil
MOJIOBUHBI BEreTally COU MOBIUSUIM Ha YBEIHMUEHUE BEereTal[i BCEX COPTOB 3a UCKIItoueHueM benro-
porckast 48, KOTOpBI BEreTUpoBal Ha OJUH JeHb MeHble, ueM B 2019 rony (97). Yucno gueit ot
BCXOJIOB /10 YOOPKHM OCTalbHBIX COPTOB OBLIO OOJNBIIE U BaphbUPOBAIO OT ABYX (copT Bukrtopus) mo
mectu (copt Kody) (tabm.1).
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ITo moka3zaTesto BBICOTHI pacTeHUI HAOJI01aTUCh TOJAOBBIC M COPTOBBIE pazinuus. HaumeHs-
mee e€ 3HaueHue ormedanocs B 2020 roxy, kak B Oojee 3aCylUIMBOM, U B 3aBUCHMOCTH OT cOpTa
m3meHsoch ot 59,8 cm (benropoackas 48) mo 65,6 cm (Kody), a B cpegHem mo coptam COCTaBUIIO
62,3 cMm. B 6naronpusitHom 2019 roay cpenHecopToBasi BRICOTa pacTeHUi cou Oblia HanbosbIei 88,9
CM, MUHUMAaJIbHOE €€ 3HAaYCHHE MOJTyUeHO y copTta Makcyc — 85,6 cM, MmakcumanbHoe y copta Kody —
95,7 cm. B ycnoBusx 2018 rona pacteHust COPTOB BOM (POPMHUPOBATIM MEHBIIYIO BHICOTY 110 CPAaBHEHHIO

¢ 2019 ronom, HO Gobiryto (Ha 12,7 cM B cpeiHEeM IO copTaM) 1o oTHoIIeHHIo K 2020 romy.
Tab6auna 1 —Ilepuonx Bereranuu, BHICOTa, MACCA PACTEHHH, MJIOMIAAb JUCTHEB, YHCJI0 U MAacca AKTUBHBIX KIy-
0eHbKOB HAa KOPHSAX cOM pa3HbIX copToB B ycaoBusax UIT K®X Makapenko E.W. BosiokoHOBCKOro paiiona
Bearopoackoii o6aacrtu, 2018-2020 rr.

. Cocrosaue B ¢pa3e 600000pa3oBanus (B cpeqHeM Ha | pacTeHue)
Ywuciio guel ot
aKTUBHBIC KITYOCHBKH
Copt BCXOOB JIO CO- BO3/IyLIHO-CY- | IUIOLIAJb JIU-
3peBaHusn BRICOTA, EM 1 an Macca, T CTBEB, CM> 113 KOpLIX
YHCIIO, HJTl Macca, T
2018 rox
Bbenropoackas 48 93 70,9 16,6 685 19,1 0,47
Makcyc 104 73,1 16,9 689 19,3 0,49
Kogy 102 78,4 19,3 754 25,2 0,62
benropoackas 7 100 76,7 17,6 694 20,7 0,52
Buxropus 99 76,2 18,7 721 23,6 0,54
2019 rox
Benroponckas 48 98 85,8 17,9 745 27,2 0,62
Maxcyc 106 85,6 18,2 768 27,5 0,65
Kogy 103 95,7 249 946 32,7 0,82
benropoackas 7 102 87,5 19,7 827 28,4 0,71
Bukropus 100 90,1 21,6 854 30,5 0,76
2020 rox
Benroponckas 48 97 59,8 13,0 652 16,5 0,38
Maxcyc 109 60,1 12,2 655 17,6 0,41
Kooy 109 65,6 14,9 720 22,4 0,54
benroponackas 7 105 62,0 13,5 684 20,2 0,47
Bukropus 102 64,2 13,7 716 21,8 0,47
Cpennee 3a 2018-2020 rr.
Bbenroponckas 48 96 72,2 15,8 694 20,9 0,49
Maxkcyc 106 72,9 15,8 704 21,5 0,52
Kooy 105 79,9 19,7 807 26,8 0,66
benroponackas 7 102 75,4 16,9 735 23,1 0,57
Buxropus 100 76,8 18,0 764 253 0,59

B cpennem 3a 2018-2020 rr. no BeTMYMHE HAKOIJIEHUS! BO3IYIIIHO-CYXOW MacChl HAUMEHbIIIEE
e€ 3HaUYeHHE MOyYeHO y copToB benropoackas 48 u Makcyc — 15,8 1/pact. Cpenu 6enropoackux
COPTOB OTMEUEHO NpeumMyuiecTBo copta Bukropus — 18,0 r/pact. MakcumanbHOe HaKOIUIEHHE BO3-
TYUTHO-CYXO# Macchl moirydeHo y copra Kody — 19,7 r/pact. U3 u3ydaeMbIx 0Te4eCTBEHHBIX COPTOB
B CpeZIHEM 3a JiBa rojia BUKTOpHs 1O moka3aTessiM IJIOLIa U JIMCThEB, YUCITY U MacCe aKTUBHBIX KITy-
OCHBKOB Ha KOPHIX MMeJIa JIyqIie nokasarein. M3 Bcex nzydaemsix coptoB Kody popmuposan max-
CHUMAJIbHYIO IUIOMAAb THCTheB 807 CM2/pacT., UMCIO aKTHBHBIX KIyOeHBbKOB 26,8 IIT./pacT., U MX
Mmaccy 0,66 r./pacr.

B ycnoBusix BereranMoHHBIX MEPUOJOB MPU OJAMHAKOBOW arpOTEXHHUKE ObUIM YCTaHOBIJIEHBI
3HAYUTENIHO Pa3IMYaIOUIUeCs IO COPTaM 3JIEMEHTHI MPOIYKTUBHOCTU pacTeHui cou. Jlydiryto mpo-
TYKTUBHOCTH (hopMHUpoBaiu copta cou B OmaronpusitHom 2019 rogy. Macca 1000 cemsiH mpu 3TOM
m3mensack ot 108 r go 182 r., macca cemsiH B cpenHeM Ha | pactenue ot 3,5 r 10 6,7 T, YUCIIO CEMSH
ot 41,5 wr./pact. 1o 47,8 mr./pact., uucno 60608 ot 21,7 mr./pact. A0 24,6 mwTt./pact. MeHee npoayx-
THUBHBIM B 3TOM U B OCTaJIbHBIX TOJaX UCCIAeA0BaHUM oka3aics copT benroposackas 48, 6onee nmpoayk-
TuBHBIM copT Koy (Tabdmn. 2).
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B cpegnem 3a 2018-2020 rr. moka3zarenb mMaccbl 1000 cemMsiH y n3y4aeMbIX COPTOB COM COCTa-
Bui: benroposckas 48 — 157 r., Makcyc — 167 1., Koy — 179 1., Benropoackast 7 — 107 r., u Buktopus
—153r.

Tabauna 2 —JJjeMeHThI NPOAYKTHBHOCTH pacTeHuii pa3Hbix coptoB cou B Ul K®PX Maxkapenko E.HN.
BoJiokoHoBckoro paiiona bejaropoackoii odaactu, 2018-2020 rr.

B cpennem Ha 1 pactenue Macca 1000 ce-
Copt YHUCJIO, 1UT.
S5oGom pep— Macca CeMsH, T MSH, T

2018 rox
Benroponckast 48 19,2 39,2 5,2 155
Maxkcyc 19,7 39,4 5,2 165
Kody 22,3 45,5 6,4 176
benroponckast 7 21,0 41,6 5,7 107
Buxkropus 21,2 42,1 6,1 153

2019 roxg
Benroponckas 48 21,9 41,5 3,5 159
Makcyc 21,7 423 3,8 168
Kody 24,6 47,8 6,7 182
benroponckast 7 22,4 447 6,2 108
BuxTtopus 22,7 452 6,5 153

2020 rox
Benroponckas 48 16,2 32,4 42 157
Makcyc 16,5 32,0 4,2 167
Kody 21,0 35,4 5,4 178
benroponckast 7 17,9 34,0 4,7 107
BuxTtopus 18,7 34,2 5,1 152

B cpemnem 3a 2018-2020 rT.

Bbenroponckas 48 19,1 37,7 43 157
Makcyc 19,3 37,9 4.4 167
Kody 22,6 429 6,2 179
Bbenroponckast 7 20,4 40,1 5,5 107
Bukropus 20,9 40,5 5,9 153

B cpennem 3a 2018-2020 rr. yncno 6000B B cpeqHeM Ha 1 pacteHue u3MeHsnoch oT 19,1
mt./pact. (benropomckas 48) mo 22,6 mr./pact. (Kody), MeKCOpPTOBBIE pa3audus MO ITOMY TOKa3a-
temto oT 0,2 mr./pact. A0 3,5 wT./pacT. Uucao ceMsH Ha pacTEHUsIX COPTOB COM TaK)Ke UMEIIO Cyllle-
CTBEHHBIE Pa3Iu4Hs MO0 COpTaM U B cpenHeM Ha 1 pactenue popmupoBasiocs ot 37,7 mr. (benropoa-
ckas 48) 1o 42,9 wr. (Kody). B cpennem 3a Tpu rona cpenHss Macca ceMsiH Ha 1 pacTeHue Bapbupo-
Bajma ot 4,31 10 6,2 T.

Crnenyer OTMETUTb, YTO YPOBEHb YPOXKAMHOCTH COPTOB COM 3aBUCEIN KaK OT COPTOB, TaK M OT

MOTOJHBIX yCJIOBHM (Tab.3).
Tabéauna 3 — BausiHue copToB coM Ha ypo:kaiiHOCTh ceMsiH ¢ rekrapa nocesa B U1 K®@X Makapenko E.U. BoJio-
KOHOBCKOT0 paiioHa bearopoackoii o6actu, /ra 2018-2020 rr.

Copr YpoxaltHOCTb + K cTaHgapry
2018 r. 2019 r. 2020 r. Cpennsis /ra %
benroponckas 48, St 17,0 25,4 17,3 19,9 - -
Makcyc 20,3 26,9 18,5 21,9 2,0 10,1
Koy 28,9 324 23,7 28,3 8,4 42,4
benroponckast 7 24,2 28,7 20,9 24,6 4,7 23,6
Bukrtopus 26,4 31,2 21,2 26,3 6,4 32,0
HCPys 2,3 1,1 2,7

CpennecoproBasi ypokailHOCTh Kosebanach ot 20,3 1/ra B ycinoBusix Hebmaronpusitaoro 2020
roga a0 28,9 u/ra B 6naronpustHoM 2019 roay (quanazon konebanuii 8,6 1/ra), HaubOIbIINE PA3IU-

126



Hnnosayuu 6 AIIK: npobremul u nepcnexmusvr 20212. Nel(29)

4us 110 TojaM Mexay coptamu benropoackas 48 u Kody O0b11u B 60siee 0aronpusTHOM IO OTHOIIIE-
uuto k 2020 roxy 2018 rogy — 11,9 w/ra, B 2020 roxy — 6,4 1/ra, B 2019 roay 7,0 w/ra, a B cpeqHeM 3a
3 roma — 8,4 n/ra.

B cpenneM 3a Tpu rojja MpOW3BOJICTBEHHBIX OMBITOB YPOKANHOCTH COPTOB COM U3MEHSIIIACH OT
19,9 w/ra no 28,3 1/ra. Bce n3ydaemple copTa Kak B KOHKPETHBIX YCIOBUSX TOJa, TaK U CPEIHEM 3a
Tpu rojga (GOpMHUPOBAIU JOCTOBEPHO OOJIBIIYI0 MPUOABKY MO OTHOLICHMIO K cTaHmapry. Copt cou
Makcyc B cpeiHeM 3a Tpu rojia odbecrieuw nmpudasky B 2 1/ra uin 10,1%, copt benropoackas 7 —4,7
/ra umu 23,6 %, Bukropust — 6,4 n/ra wiu 32,0 %. Jlugepom mo ypoxailHOCTH OKa3ajcs COpT COU
Kody, npu Bo3aensiBaHrM KOTOPOTO ModydyeHa npudaska 6,4 u/ra wiu 32 %.

Paznuuus B mpOAYKTHBHOCTH U YPOKAWHOCTH M3YYaeMBIX COPTOB COM OOYCIIOBMIIM Pa3HYIO

SKOHOMUYECKYI0 3(PPEKTUBHOCTH X BO3/ETbIBaHUS (Ta0I1.4).
Tadnauua 4 — IxoHoMuYeckas d3PPeKTUBHOCTH BO3AeabIBaHNs pa3Hbix copToB cou B UIT K®X Makapenko E.HN.
BoJiokoHoBckoro paiiona bejropoackoii oéaactu, 2018-2020 rr.

. CTOMMOCTH
Ypoxaii- [Ipu-
HIPOJYK- [IpousBoacTBEHHBIE CebecTon- VYpoBeHb peHTa-
Copr HOCTb, OBLIb,
1y, 3aTpartsl, py0./ra MOCTb, py0./11 6enpHOCTH, %0
/ra py0./ra
py0./ra
Benroponckas 48 19,9 60695 29850 1500 30845 103,3
Makcyc 21,9 66795 28320 1293 38475 135,9
Kody 28,3 86315 30253 1069 56062 185,3
Benroponckas 7 24,6 75030 28522 1159 46508 163,1
Bukropus 26,3 80215 29253 1112 50962 174,2

[Tpon3BOACTBEHHBIE 3aTPAThI MPH BO3JEIBIBAHINH COPTOB COM pazinyaiuch oT 28320 py0./ra
10 30253 py0./ra, uX pa3audus B OCHOBHOM 00y CIIOBJICHBI CTOMMOCTBIO CEMEHHOTO MaTepuaina. Cpenn
COPTOB OEJITOPOJICKOM CeNeKIINH HanboJiee BHITOTHBIM OKa3ajcs copT Bukropus, cedbecTonMocTh mpo-
u3BojcTBa 1 11 ero cemsH coctaBmiia 1112 py6., uto Menbuie Ha 47 py0O. u 388 py0. ocTanbHbIX O€nro-
POJCKHUX COPTOB, MPpHUOBLIL ObLIa Ha ypoBHE 50962 py6./ra a ypoBeHb peHtadbenbHocTH 174,2 %, uTto
Ha 20117 py6./ra u 70,9 % BeImIE, YeM y cTaHIapTA.

Jly4mre >KOHOMHYECKHUE MMOKa3aTeNy MOoIydeHbl y Oojee BhICOKOypoxaiiHoro copra Kody,
KOTOPBIA 00ECTIeYrIT caMyI0 OOJIBITYI0 CTOMMOCTh MPOIYKINHU ¢ TekTapa 86315 Teic.py0./ra, camyto
HU3KYI0 cebectoumocTh 1069 py6./11., 60mbIIyI0 MPHOBLTE 56062 py0./Ta U BEICOKHI YPOBEHb PEHTA-
oenpHocTH 185,3 %.

Takum 006pazom, MpoBeICHHBIE MPOM3BOCTBEHHBIEC OMBITHI CBHICTEIBCTBYIOT 00 OUYEBHIHOM
npeumymiecTse coptoB con Buxrtopus u Kody, KoTopbie B YCIOBUSX MPOU3BOACTBA (OPMHUPOBATU
JTy4IIMe TIOKa3aTeId IPOIYKTUBHOCTH, YPOKAIHOCTH U SKOHOMHUUYECKOHN () (PEKTHBHOCTH.
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V]IK 634.723:632.954
C.B. Pe3zgakosa, /I.C. FOoun

3AIIIUTA HACAXKJIEHU YEPHOMU CMOPOJIUHBI OT COPHOM PACTUTEJBHOCTH

AnHoTanms. L{enbio uccienoBanmii SIBISETCS PacINPEHHUE CIIEKTPa OTEYECTBEHHbBIX repONIMIOB, HE OKa3bIBAO-
KX (PUTOTOKCHYIECKOTO IEHCTBUS Ha KyJIbTypHBIE PACTEHHSI, M ONPEAEICHIE HOPM UX Pacxoa AJIsl 3alIUThl HACaXKICHUI
CMOPOAMHBI YEPHOM OT COpHBIX pacTeHuid. MccnenoBanus npoBoaunucsk Bo Beepoccuiickom HUUM cenekuym miogoBbIx
KyJIbTyp. B kauecTBe 00beKTa NCCieJ0BaHNsI MCIIONIB30BAIACh YepHas CMOpOiHa copra OyapoBaHHEe U XUMHYECKUE CPeJi-
CTBa 3aIUTHI HACAKJIEHUHN OT COPHBIX pacTeHul Takue kak: Apro, MO, [Ipumanonna, CO u Yuuko, KKP. ITousa onbitHOTO
yuyacTka — TEMHO-cepast JIeCHasi cpeqHecyriiHucTas. Cxema nocajku 4yepHoit cmopoaunsl 3x1 M. Pacrionoxenue aeissHOK
— cucreMaTnyeckoe. IIoBTOpHOCTD OMBITOB TpexkpaTHas. B ombiTe mo 5 pacrenuii. O6paboTKy NPOBOJIMIN PaHIEBBIM
OIIPBICKUBATEJIEM B CEPEANHE arperts. 3aCOPEHHOCTh HacaXICHU I ONPeIeIIsiiid KOJIMUYECTBEHHO-BECOBBIM METO/IOM C y4eT-
HBIX TUIOLIAJOK COTIacHO « MEeTOAMYECKUM yKa3aHUsIM 10 IT0JICBOMY HCIBITAHUIO FepOUIIMIOB B PACTCHUEBOICTBE» U Me-
TOJIMUYECKUM YKa3aHHUSAMH M0 TTOJICBOMY HCIIBITAHUIO repOnInAoB B pacTenueBoacTse ([lomkenko, 2013). B HacakneHnsax
YEepHOH CMOPOAMHBI B 3HAYMTEIILHOM CTETIIEHH TPE00II1aaaa MHOTOJICTHHE OXHOONIBHBIC U JIBYAOJIBHBIE COPHBIE PACTEHUSI.
Jlyummii pe3ynbTaT MOIydeH Ha BapuaHTe ¢ MpuMeHeHneM repounuaa Yuuko, KKP ¢ Hopmoit pacxona 1,5 n/ra. bruomno-
rudeckas 3(p(EeKTHBHOCTH MO CPABHEHHIO C KOHTpouieM cocTaBuina 91% cmycts 30 aueit nocne o6pabotku u 92,1% nepen
ybopkoii. HemMHOTr0 Xy’ke OTMEYEH pe3yabTaT Ha BapHaHTe ¢ KOHIeHTpauueit repounmaa Yuuko, KKP 1,25 n/ra. Ognako
6uonorudeckas 3pPEeKTUBHOCTD HA JAHHOM BapHaHTE OblIa TOCTATOYHO BBICOKOH U coctaBuia 84,3%, 4To mpeBbIIacT
JIAHHBIH MoKa3aresb 1Mo repounuaam Apro, M2 u [Ipumamonna, CO.

KoueBbie ciioBa: cMopoarHa YepHasi, repOULInAbI, COPHBIE pacTeHus1, Orosioruyeckas 3hHEeKTHBHOCTD.

PROTECTION OF BLACKCURRANT PLANTINGS FROM WEEDS

Annotation. The aim of the research is to expand the range of domestic herbicides that do not have a phytotoxic
effect, and to determine the norms of their consumption to protect black currant plantations from weeds. The research was
conducted at the All-Russian Research Institute of Fruit Crop Breeding. As the object of the study, black currant varieties
Charm and chemical means of protecting plantings from weeds Argo, ME, Prima Donna, SE and Unico, KKR were used.
The soil of the experimental site is dark gray forest medium loamy. Scheme of planting black currant 3x1 m. The location
of the plots is systematic. The repetition of experiments is three-fold. In the experiment, 5 plants each. The treatment was
carried out with a satchel sprayer in mid-April. The infestation of plantings was determined by the quantitative and weight
method from the registration sites according to the "Guidelines for field testing of herbicides in crop production" and the
guidelines for field testing of herbicides in crop production (Dolzhenko, 2013). The blackcurrant plantings were largely
dominated by perennial monocotyledonous and dicotyledonous weeds. The best result was obtained on the variant with the
herbicide Unico, KKR with a consumption rate of 1.5 1/ ha. The biological efficacy compared to the control was 91% 30
days after treatment and 92.1% before harvesting. The result was slightly worse in the variant with the concentration of the
herbicide Unico, KCR 1.25 1/ ha. However, the biological effectiveness of this variant was quite high and amounted to
84.3%, which exceeds this indicator for the herbicides Argo, ME and Prima Donna, SE.

Key words: black currant, herbicides, weeds, biological efficiency.

Beenenne. Cmoponuna uépnas (Ribes nigrum) — oiHa U3 caMbIX pacpoCTpaHEHHBIX ATOTHBIX
KyJbTYp B OT€YECTBEHHOM M 3apyOexHOM canoBojacTBe. OHA MO MpaBy MOJIb3yeTCsl OOJIBIION MOMy-
JSIPHOCTBIO OJiarofapsi HE TOJBKO BBICOKOM MPOAYKTUBHOCTH, CKOPOIUIOJAHOCTH, HETPUXOTIMBOCTH
BO3JIENIBIBAHUS, IPOCTOTE U OBICTPOTE KOAPIUIIUEHTY pa3MHOXKEHHUS, HO U B CBS3H C BHICOKOW BHTa-
MUHHOW IEHHOCTHIO TUIOOB [1-3]. Brmiowaer 150 BUIOB U SBIsIETCS OJHUM M3 HauOOJEe MIUPOKO
pacnpocTpaHEHHBIX KyCTApHUKOB B Mupe. PoanHol 4épHON CMOpPOAMHBI CUMTACTCS LIEHTpalibHAs U
ceBepHas EBpora, a Takxke ceBepHas A3usi. DTO camasl BHICOKOTEXHOJIOIMYHAs KYyJIbTypa U3 BCEX IUIO-
JIOBBIX, BCE OIEpaIiu 1o € BO3/IEIBIBAHUIO KPOME CAaHUTApHOW 0Ope3kH, MexaHn3upoBansl [4]. Ha
Havasio 2018 roga B ['ocpeecTp ceneKIMOHHBIX JOCTHKEHUH nepeaHo 293 copra CMOpOAMHBI YEPHOH,
u3 Hux 26 coproB cenexkun BHUUCIIK, paitonrposano 190 coptoB B ToM yncie 13 copToB cenekuuu
BHUUCIIK [1, 5, 6].

brnaronpusitasie ycnoBus LlenTpansaoit YepHO3EMHOM 30HBI CHOCOOCTBYIOT pa3BUTHIO COPHOM
PacCTUTEIBLHOCTH B HACAXKIEHUAX IUIOIOBBIX U SITOAHBIX KYJIbTYpP, B TOM YHUCIIE U YEPHON CMOPOIUHBI.
COpHSIKM CHIIKAIOT HE TOJBKO YPO)KaWHOCTh M KaueCTBO MPOAYKLHHU, HO U 3aTPYIHSIOT paboTy Mo
yXxoy 3a HUMH. bopn0a ¢ copHOI pacTUTEIBHOCTHI0 HEOOXOMMa TaKXKe B MUTOMHHUKAX 110 Pa3MHO-
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AKEHHUIO YepHOM cMOpOuHBL. JlJaHHOMY BOMpPOCY B MOCJEIHEE BPEMsl YIEISIIOT HEIOCTATOYHO BHUMA-
HUsl. 3aTeHssl IOYBY, COPHIKU MOHIKAIOT €€ TemnepaTypy Ha 1-4°C, SBISIFOTCS KOHKYPEHTaMHU B OT-
HOILIEHUU 3JI€MEHTOB MMUTaHUs, BIIark, OCBEIIEHHOCTU. B 3acOpeHHBIX Mocajkax pa3BUBAIOTCS IpHO-
Hble Oosie3rn u Bpeautenu [7]. Ilpu 3TOM aKTHUBHOCTH )KH3HEHHO Ba)KHBIX MPOIECCOB KYJIbTYPHBIX
pacTeHHii MOHM)KAETCs, OTMEUYAETCS] CHI)KEHUE POCTa U MPOAyKTUBHOCTU. CricTeMy 60pbObI C COpHSI-
KaMH COCTaBJISIOT arpOTEXHUYECKUE MEPOTIPUSTHS, OJTHAKO B YCIOBUSIX MHTCHCU(DUKAIINH CEIbCKOXO0-
3STUCTBEHHOTO TIPOM3BOJICTBA JJAHHBIE METOJIbI OOPHOBI CTAHOBATCS MeHee 3((HEKTUBHBIMU, TIOITOMY
HIMPOKOE PAaCIPOCTPAHEHHUE MOTyUMII XMMUYECKHI METO Ha OCHOBE MCIIOJIb30BaHUS TepOUIIHIIOB.

Lleabio HacTOSIIMX MCCIEAOBAHUN ABIISETCS PACIIMPEHHUE CIIEKTPa OTEYECTBEHHBIX TepOULIn-
JI0B, HE OKa3bIBAIOMINX (PUTOTOKCUYECKOTO ACUCTBHS, U ONpPEACICHNE HOPM HX PacXo/a JUIs 3alUThI
HaCaXJICHUW CMOPOAUHBI YEPHOU OT COPHBIX PACTCHUH.

Marepuanasl 1 Metoabl. Vccienosanus nposoawinck Bo Beepoccuiickom HUUM cenekuun
IUIOJIOBBIX KYJbTYp. B kauecTBe 00BbeKTa MCClIEOBaHUS MCIOIb30Bajach Y€pHasi CMOPOAMHA COpTa
OuapoBaHMe U XMMHUYECKHE CPEJICTBA 3AIUTHI HACAXACHUN OT COpHBIX pacTeHuil Apro, M3, IIpuma-
nonHa, CO u Yauko, KKP. IlouBa ONbITHOrO y4yacTka — TEMHO-CEpasi JI€CHasi CPeAHECYTIIMHUCTAS.
Cxema nocaaxu yepHoi cMopoauHbl 3x1 M. Pacnionoxenue nenstHok — cucremaruyeckoe. [loBTop-
HOCTB OIIBITOB TpexKpaTHas. B ombiTe 10 5 pactennii. O6paboTKy IPOBOIUIN PAHIIEBBIM OTIPHICKHBA-
TEJIEM B CEPEAMHE anpelsl. 3aCOPEHHOCTh HACAKIEHUI ONpEeeIsiii KOJIMUYEeCTBEHHO-BECOBBIM METO-
JIOM C YYETHBIX IJIOIAJ0K COTIacHO «MeToANYeCKUM YKa3aHUSIM I10 M0JIEBOMY UCHBITAaHUIO repOu-
IIUJ0OB B PACTEHUEBOJICTBE» U METOAMYECKHM yKa3aHUSMU TI0 TMOJICBOMY HCIIBITAHUIO TEPOUIUIOB B
pactenueBojcTBe [7].

Kpamkas xapakmepucmuka cepbuyuoos

Apeo, mukposmynvcus. CUCTeMHBIN TepOuIua a5 00pbObI ¢ OJHOJIETHUMHU 37aKOBBIMU COP-
Hskamu. JleifictByromnme Bemiectsa: Kionunagon-nponaprun, 24 r/n, Medennup-austui, 30 r/n u De-
Hokcanpon-I1-3tun, 80 r/n. Knacc omacHocTH 117151 4enmoBeka 2.

Ilpumaoonna, cycnenzuonuas smynvcus. I epOUIIAI CHCTEMHOTO JEHCTBHS, TTPETHA3HAYCHHBIH
JU1st 00pbOBI C OJJHOJETHUMH M MHOTOJIETHUMM JIBYZIOJIbHBIMU COpHSAKaMH. J{efCTByOIINE BEIECTBA!
2,4-J1 (2->tunrexcunoBsiii a¢up), 200 r/n u Gnopacynam, 3,7 1/1. YHUUTOXKAET TPYTHOUCKOPECHUMBIE
BUJIbl COPHSIKOB, TAKUE KaK MMOJMAapEHHUK LIETIKHUI, poMalllka Hermaxyuas, 00K IOJIEBOM, 0COT Kell-
ThII U Apyrue. Kiacc omacHOCTH A71s yeoBeka 2.

Ynuko, xonyenmpam rxonnouonozo pacmeopa. I'epOuiul CUCTEMHOTO TEUCTBUS JI71s1 OOPHOBI C
OJIHOJIETHUMU U MHOTOJIETHUMU JIBYZOJIBHBIMU COpHsKkamu. JlelicTBytomiue BemectBa: dnopacynam,
2,5 /1 u @nypoxcunmp, 100 r/n. Kimace omacnoctu amst yenoseka 3. [IpousBonurens 3assisier 100%
KOHTPOJIb TPYIHOMCKOPEHUMBIX COPHSKOB, TAKUX KaK MOJMApEHHUK IETKUH, TPEUUIITKa BLIOHKOBAS,
BBIOHOK IT10JIEBOM.

Bce 31u repOuiiuasl peKOMEHI0BaHbI K MCIIOJIb30BAHUIO Ha 36PHOBBIX KyNbTypax. [Ipu BeiOope
7103 repOULUI0B PYKOBOJCTBOBAJIUCH PETJIAMEHTAMU IIPUMEHEHUS B CEJIbCKOM XO03SIMCTBE.

Pe3yabTaThl. B Haliem onbiTe B HaCaXACHUAX YEPHOU CMOPOAMHBI B 3HAYUTEILHOM CTETIEHU
npeodiaany MHOTOJIETHHE OJHOJOJIbHBIE U JBYJIOJIbHbIE COpHbIE pacTeHus. Cpenyu OJHOIO0JIbHBIX
BBISIBJICHBI TIBIPEH MON3yunii U oBcior. Cpen IBYAOIBHBIX OTMEUYEHBI BHIOHOK MOJIEBOM, 30JI0TAPHHUK
OOBIKHOBEHHBIH, 0COT TIOJIEBOM, OOJISIK TTOJIEBOH, TIF>KMa OOBIKHOBEHHAS, CypenKa 0OBIKHOBEHHAs, TI0-
JOPOKHUK OOJBIION.

AHanmm3 naHHBIX TaOMUIEI | MOKa3ai, 4To HauOOJbIIee KOJIWIECTBO COPHBIX PACTCHUN yepes
30 nHeit nocne 06paboOTKM OTMEUEHO Ha KOHTpoe - 220 mT./M?, a HAaUMEeHbIIIee Ha BAPUAHTE C TepOu-
oM Apro ¢ HopMoi pacxona li/ra - 91 mryka, T.e. MeHbIe Ha 58,6%.
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Tabauna 1 — 3acopeHHOCTH HacaKIeHN YePHOH CMOPOJAMHBI B CBSI3M C MPUMEHEHHEM Pa3HBIX 103 repounmnia
Apro, M3

KonngectBo copHSIKOB
o obpaboTku UYepes 30 gueii mocie oOpaboTku [Mepen yoopkoii
Bapuanti KonuuectBo KonuuectBo Cyxas macca coprs- KonudectBo Cyxas macca copus-
KOB KOB
wr./m? | % mTz'/M % r/m? % HHZ'/M % r/m? %
Kontposs 99 100 220 100 360 100 198 100 500 100
Apro, M3 100 101 107 48,6 100 27,7 72 36,3 140 28
0,71/ra
Apro, M3 98 97 | 106 | 48,1 80 22 51 |257| 140 28
0,851/ra
Apro, M3 95 | 94 | o1 | 413 | 80 2 47 | 237 140 28
li/ra
HCPys - - 9.8 - 10,2 - 8,7 - 11,3 -

ITo mokazaresnsaM OOIIHIA CYyXOH U CHIPOI BEC MPOCICKUBACTCS aHAJIOTUYHAS 3aKOHOMEPHOCTb.
Cyxas Macca COpHAKOB yMeHbIImnack ¢ 360 10 80 r/m%. Ilepen y6opkoii sroJ MakCUMAaIbHOE KOJIHYe-
CTBO COPHSAKOB OBLIO Ha KOHTPOJILHOM BapuaHTe - 198 mt./m%. Ha BapuanTe ¢ 06paboTkoii Apro, MD
111/ra cHIKeHUE uX Kon4yecTBa coctaBmino 76,3%. Cyxas macca mpu 5TOM yMeHbIIUIach Ha 72%.

AHanmM3 JaHHBIX TAOIHIEI 2 TIOKa3all, YTO HAaUOOJbIIee KOJUYECTBO COPHIKOB uepe3 30 mHei
nocie o6pabotku repounuaom Ipumanonna, CD 6b10 Ha KoHTpone - 109 mr./mM?. Ha BapuanTe c
HOpMoOi1 pacxona 0,9 n/ra ux xKonuyecTBO yMeHbIIMIOCh Ha 64,3%. Cyxas macca cocTaBuja BCETro
11,1% 1no cpaBHEHHIO C KOHTPOJIEM.

AHaJIOTUYHBIN PE3yJIbTAT 1O 3aCOPEHHOCTH YEPHON CMOPOJWHBI TIOJYYEH M Tepel yOOpKon
ypoxas. Hauboblee KOJIUYECTBO COPHAKOB BBISABIEHO HA KOHTpOJE - 88 IIT./M%, HAaUMEHblIee — Ha
BapuanTe ¢ repounuaom Ipumanonna ¢ Hopmoii 0,9 n/ra - 22 mr./mM%, T.e. Ha 75% MeHble. B pe3yiib-
TaTe cyxasi Macca COpHSIKOB cocTaBmiia 3,7% OTHOCUTEIHHO KOHTPOJISL.

Tabsmna 2 - 3acOpeHHOCTh HACAKACHUI YePHO CMOPOJMHBI B CBSI3H C IPMMEHEHHEM Pa3HBIX 103 reponnuia
Ipumanonna, C3

KonngecTBo COpHAKOB LIT.
Jlo o6pabotku | Uepes 30 mHeit mocie 00paboTKH [epen yoopxoit
B
ApHAHTHL KommaectBo KommgectBo Cyxas macca KommaectBo Cyxas macca
COPHSIKOB COPHSIKOB
wr./M? | %  |mr/m | % r/m? % wr./™M | % r/m? %
KonTpois 49 100 109 100 180 100 88 100 540 100
[Mpumanonna, C3 0,61/ra 48 97,9 67 61,4 160 88,8 33 37,5 40 7,4
[Mpumanonna, C3 0,751/ra 46 93,8 55 50,4 20 11,1 28 31,8 20 3,7
[Mpumanonna, C3 0,91/ra 50 102 39 35,7 20 11,1 22 25,0 20 3,7
HCPys - - 9,4 - 10,8 - 8,2 - 9,6 -

B taGnuie 3 npencraBiieHbl pe3yJIbTaThl 0 UCIIBITAHUIO Pa3HBIX 103 repounuaa Y uuko, KKP.
[Ipu mucnonbp30BaHUM 3TOTO IMpernapara ¢ HOpMoH pacxona 1,5 y/ra konuyecTBO COpHSAKOB uepe3 30
nHeit moce 06paboTKM ObLI0 MHHUMAIBHEIM - 5 T./M2. Ha KOHTponsHOM BapHaHTe - 56 mT./m%. Ko-
JMYECTBO MOTHOIINX COPHBIX PaCTEeHUN B pe3yibTaTe neicTBus repounuaa cocraBuio 91,1%. Cyxas
Macca COpHIKOB cocTaBuia 8,3%.

[Tepen yOopKoil KOTUYECTBO COPHSAKOB HA BapuaHTe ¢ repounmaom YHuko, KKP ¢ Hopmoit
pacxona 1,5 n/ra cokpatunock Ha 92,2%, ¢ 64 1o 5 mr./m%. Cyxas Macca ux cocTaBuia 2,8% I10 cpas-
HEHUIO C KOHTPOJIEM.
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Taduuna 3 — 3acopeHHOCTh HACAKACHUI YePHOIi CMOPOJMHBI B CBSI3M ¢ IPUMMEHEHHEM Pa3HbIX 103 repounuaa
Yuuko, KKP

KonuuecTtBo COpHSAKOB IIT.
o obpabotku | Yepes 30 guelt mociie 00paboTKu [epen yoopxoit

Bapuantet KonunuectBo Kommnuectso Cyxas macca KommnuectBo Cyxas macca

COPHSIKOB COPHSIKOB

IT./M? % |mr./™M2 | % r/m? % wT./M? % r/m? %
Konrtpousb 25 100 56 100 120 100 64 100 350 100
Vuuko, KKP 151/ra 25 100 34 60,7 20 16,6 27 42,1 140 40
Vuuko, KKP 1,251/ra 26 104 15 26,7 20 16,6 10 15,6 10 2,8
VYuuko, KKP 1,551/ra 23 92 5 8,9 10 8,3 5 7,8 10 2,8

HCPys - - 8,7 - 7,9 - 7,6 - 10,8 -

Ha pucynke 1 npenacraBieHbl pe3yJbTaThl 0 OMOJOTHYECKON 3PHEKTHBHOCTH TEPOUITUIOB U
7103 UX HCIONb30BaHus. buonorndeckas s¢p¢pextuBHOCTh repOummna Apro, MO ¢ HOpMoii pacxona
1n/ra yepe3 mecsil nocie o0paboOTKU cocTaBUjia B CpaBHEHUU ¢ KOHTpojeM 58,6%, nepen yoopkoit
MoBBICHJIACH 110 76,2%.

100 -
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30 mHell mocie
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Puc. 1 — buonornyeckasi 3ppeKTUBHOCTH repOUIIUIOB U UX 103

buonoruueckas 3¢ (hekTHBHOCTE Ha BapuaHTe ¢ repouruaom [Ipumanonna, CO B no3ze 0,9 n/ra
B CPaBHEHUU C KOHTpoJjeM coctaBuia 64,2% udepe3 30 aneit nocie obpabotku. [lepen yoopkoit nan-
HBIN ITOKa3aTelb NOBLICHIICA 00 75%.

Jlyumuii pe3ynbTat nojyueH Ha Bapuante ¢ repounnaom YHauko, KKP ¢ Hopmoit pacxona 1,5
n/ra. buonornyeckas 3pPEKTUBHOCTH 1O CPABHEHHIO ¢ KOHTposieM coctaBuia 91% crycrs 30 mHei
nocie o0padotku u 92,1% nepen yOopKoii.

Hemuoro xy»xe oTMeueH pe3ysbTaT Ha BapuaHTe ¢ KOHIeHTparuen repoumuaa Yuuko, KKP 1,25
n/ra. OgHako 6uonornyeckas 3(h(heKTUBHOCTb HA JAHHOM BapHaHTe ObLIa JOCTATOYHO BBICOKOW M COCTa-
Bra 84,3%, 94To TPEBBIIIACT JAHHBIN ITOKa3aTeNb 1o repouuaam Apro, MO u [Ipumanonna, CO.

3akmoyenne. Takum 0Opa3om, 1ieJIeHapaBIeHHOE [TPOBEICHUE UCCIIEI0BAHUH MTO3BOJIMIO BbI-
SIBUTh CPEIM BCEX BapUaHTOB HanOoJee 3()(HeKTUBHBIN TepOrIrA U JO3bI POTUB COPHOM PaCTUTEIBHO-
CTU B HacaXJEeHUAX u€pHOU cMopoauHsl. [IpeaBapurenbHble pe3ynbTaThl OKa3ald BO3MOXHOCTb HC-
M0JIb30BaHMs U3YUYEHHBIX FepOMIIMIOB HA IUIAaHTALMU YepHOU cMopouHbl. Hu Ha oHOM BapuaHTe He
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OTMEYEHO (PUTOTOKCHYECKOTO ICHCTBHS B OTHOILIIEHUH KyJIBTYpHI. bojee BbIcoKyro Ononormaeckyro 3¢-
¢dextuBHOCTH repourmaa Yuuko, KKP no cpaBuenuto ¢ Apro, MD u Ilpumanonnoit, CD M0OXHO 00bsic-
HUTBH IIPE00IIaJafoIM BUAOBBIM COCTaBOM COPHBIX PACTEHHH, 8 UMEHHO, MHOTOJICTHUMH OJHO- U JIBY-
JONBbHBIMU BUaMH. [IpenMyIiecTBOM JaHHOTO Mpenapara Mo CpaBHEHHIO C IByMs JPYTUMHU SBISIETCS
TaKKe 0oJiee HU3KUH KIIacC OMACHOCTH /IS YeJIOBEKa — 3, 4TO COOTBETCTBYET TPEOOBAHMSIM HKOJIOTH3A-
IIUM OTPACIIU CAJOBOJICTBA M MIPOU3BOACTBA SKOJIOTHYECKH O€30MacCHOM MPOLYKIHH.
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YK: 635.652:631.5 (470.325)
B.A. Cepzeesa, /I B. Bonowenxo, A.B. Henamoea, C.IO. Ilenckon, M.H. Moipmoip

ATPOTEXHHMKA BBIPAIIIUBAHUS ®ACOJIA OBOIIIHOM HA CEMEHA
B YCJOBHAX BEJI'OPOJICKOM OBJACTH

AHHOTauus. B yCIOBHAX MOJEBBIX MIPOU3BOICTBEHHBIX OMBITOB, IpoBeneHHBIX B 2019-2020 rT. Ha YepHO3eMe TH-
mraaoM B U1 KO X Bonomenko JI.B. O0b110 poBeneHO copTon3ydeHne Gpacolid OBOITHOH MPH BO3AETHIBAHIH Ha CEMCHA.
Y CTaHOBIIEHO, YTO YPOBEHD YPOKAHHOCTH M3YYaeMBIX COPTOB (PACOIM HAXOIWICS B MPSMON 3aBUCHMOCTH OT yCIIOBHH
BEreTaluy, KOTOPBIE 32 IEPHO]] IIPOBEAEHHUS ONBITOB OBIIN OBOJIBHO Pa3IN4HBIMH.

YcTaHOBIIEHA 3aBUCHMOCTD BIIMSIHHS YCIIOBHH T0Jla Ha JUIMHY BET€TAllMOHHOTO NEpUOoJa U3y4aeMbIX COPTOB (a-
comu. Tak, B 3acynumBoM 2019 romy pacTeHus BCEX COPTOB Pa3BUBAINCH YCKOPEHHO, U BereTanus 1o cpaBHeHHIo ¢ 2020
roJIOM coKpalanachk Ha 4-7 cyTok. B cpeaHem 3a Ba rojia JyinHa BEre€TallMOHHOTO MIEpHoa U3MeHs1ach oT 87 10 94 cyToK,
cpennecoptoBas coctaBmia 90 cyrok. CloxKuBIINECS HEOIArONPHUSTHBIE YCIIOBUS BEreTalMK [10-Pa3HOMY BIIMSIJIM Ha CO-
XPaHHOCTh PACTEHUH K MOMEHTY YOOPKH Yposkas, TaK HaMMEHBILEH COXPaHHOCTh OblIa y copTa UepHsbiii onan—87,6 %,
Hawtyuniel y copta 3onoTas npuHiecca — 98,6% cpeanecoproBast coxpaHHOCTb cocTaBuia 93,0%.

BrIsiBiIeHBI 3aKOHOMEPHOCTH (HOPMHUPOBAHMUS JIMHEHHOTO POCTa pacTeHUH COPTOB (hacoii OBOIIHOK. B HauanbHbIe
(ha3bl pa3BUTHSI COPTOBBIE PA3INYMs ObLIM HE3HAYUTEILHBIMH, B ITOCIIeAyomue (ha3bl yBennunBaIuch. B a3y obpasosa-
HHe 6000B Bce copTa ¢aconn GopMHUPOBAIA MAaKCHMAIFHYIO BBICOTY, KOTOpasi BapbupoBaia ot 42,5 cM 10 57,9 cm, npu
STOM MEKCOPTOBBIC Pa3NHUMs OBLTH XOPOIIO pa3IHduMbl OT 4,2 cM 1o 15,4 cum.

[Ipu aHanmM3e yposkaifHOCTH B MPOU3BOACTBEHHBIX OITBITAX 10 COPTOM3YUEHUIO B cpeareM 3a 2019-2020 rr. Hab:iro-
JIaJIi OTPE/ICIIEHHbIE 3aKOHOMEPHOCTH: Yy BCEX COPTOB ObLiIa MOTyUeHA YPOKaHHOCTD BBIIIE CTAHAPTa, IPHOAaBKU N3MEHS-
suckb ot 0,21 1/ra 5o 0,61 1/ra unm ot 42 % no 122 %. MakcumanbHy0 ypokaitHOCTh o0ecrieunt copT 30J10Tast IpUHIECCa
—1,11 1/ra

Jlydnive nokasaresny SJKOHOMHUECKOH 3 pekTuBHOCTH 1pu Bo3zeibiBanuy (acosn B U1 KOX Bonomenko JI.B. B
Cpe/iHeM 3a JiBa rojia ObUIM 00ecHeYeHbl COPTOM 30JI0Tasi IPUHIIECCA, CTOMMOCTD MTPOIYKIIMH KOTOPOro ¢ TeKTapa cocTa-
Buiia 111 Thic.py0., a mpuOBUIL 1 ypOBeHb peHTadeapHocTH 65025 py6. u 141,4 %.

KaioueBsie ciioBa: (acosib OBOIIHAS, arpOTEXHHKA, COPTA, JMHEHHBINH POCT, IJIOMIAAb JUCTOBOTO anmapara, ypo-
XKaWHOCTh, 9KOHOMHUYECKas 3P PEKTUBHOCTb.

AGROTECHNICS OF CULTIVATION OF VEGETABLE BEANS FOR SEEDS
IN THE CONDITIONS OF THE BELGOROD REGION

Abstract: In the conditions of field production experiments conducted in 2019-2020 on typical chernozem in IP
KFH Voloshchenko L.V. a variety study of vegetable beans when cultivated for seeds was carried out. It was found that
the level of productivity of the studied varieties of beans was in direct dependence on the conditions of the growing season,
which during the period of the experiments was quite different. The dependence of the influence of the conditions of the
year on the length of the growing season of the studied bean varieties has been established. So in the dry year of 2019,
plants of all varieties developed at an accelerated rate and the growing season, compared to 2020, was reduced by 4-7 days.
On average, over two years, the length of the growing season varied from 87 to 94 days, the average varietal length was 90
days. The prevailing unfavorable growing conditions influenced the safety of plants at the time of harvest in different ways,
so the least safety was in the Black Opal variety - 87.6%, the best in the Golden Princess variety — 98,6 %; the average
safety was 93,0%. Regularities of the formation of linear growth of plants of vegetable beans varieties were revealed; in
the initial phases of development, varietal differences were insignificant, in subsequent phases they increased. During the
bean formation phase, all bean varieties formed a maximum height, which varied from 42,5 cm to 57,9 cm, while the
intervarietal differences were clearly distinguishable from 4,2 cm to 15,4 cm. When analyzing the yield in production
experiments for variety study, on average for 2019-2020. certain patterns were observed: for all varieties the yield was
higher than the standard, the increments varied from 0,21 tons per hectare to 0,61 tons per hectare, or from 42% to 122%.
The maximum yield was provided by the Golden Princess variety — 1,11 tons per hectare. The best indicators of economic
efficiency in the cultivation of beans in I[P KFH Voloshchenko L.V. on average for two years, they were provided with the
Golden Princess variety, the cost of production of which per hectare was 111 thousand rubles, and the profit and the level
of profitability were 65025 rubles and 141,4%.

Keywords: vegetable beans, agricultural technology, varieties, linear growth, leaf area, yield, economic efficiency.

BBenenue. B cTpykType MOCEBHBIX IIIOLIAJECH CPEM OBOIIHBIX KYJIbTYp B Poccuiickoii dene-

paru (acosb OBOIIHAS 3aHUMAET 0CO00€ MECTO. DTO CBSI3aHO CO 3HAUUTEIHHBIM PACIPOCTPAHCHUEM
e€ Ha TepPUTOPUHU B OCHOBHOM OJ1arofiapsi aAalTUBHOCTH MOMYJISIPHBIX Ha CETOAHSIIHUIN I€Hb COPTOB.
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Hecmotpst Ha 3TO cpeHero0Bast MIomaas mocesa (hacoau oBoirHOM B Poccuun He Oosiee mATH ThICSY
reKTap. OTo 00BACHACTCS HEAOCTATOUHO Pa3BUTOM KyJIbTYpOH MOTPeOICHHS U HETOOIEHEHHBIM OHO-
XMMHYECKHM COCTaBOM ceMsiH (haconu. Yero Henmb3s cKazaTh 0 3apyOex HBIX CTpaHax, IIe Pojib ATON
LIEHHOW OBOIIHOM KYJIbTYpBI JOCTATOYHO BECOMA M aKTyasbHa B 310pPOBOM IMTAaHUU YenoBeka [1,4].

[Tone3nbie cBoiicTBa (acosii OBOIIHONH OOYCIIOBJIEHBI O0OTaThIM OMOXHMHUYECKHM COCTaBOM.
Ocoboe CBOWMCTBO ONPEENsOT OEITKH, COCTaB KOTOPHIX OJIM30K K )KUBOTHOMY O€JIKY, IPUCYTCTBYIOT
Tak)K€ MUHEpaJIbHbIE COJIM KallbLUs, JKeje3a, 3HAYUTEIbHOE KOJIMYECTBO BUTAMHHOB M JAPYTUX Be-
mectB [2,3].

Hakomienne Genka B ceMeHax 3aBUCHT KaK OT MHOXKECTBA BHEITHUX ()aKTOPOB, TaK U OT OMO-
JIOTHYECKUX OCOOCHHOCTEH (hacou OBOIIHON. BONBITMHCTBO COBPEMEHHBIX COPTOB — 3TO TEILIOJIO-
oussie pacterus (CAT 1500-2000°C), npeabsaBIsSiOT OBOIBHO BHICOKHE TPEOOBAHUS K TIOUBEHHOMY
IJIOIOPOJIMIO M HAJTMYMIO JOCTYIHOM Biaru B nouse (60-70 % cuurtaercs onTUMallbHOM), HO U Tiepe-
M30BITOK BJIar NMPU MOHWKEHHON TEMIIEpaType OTPULIATENIbHO CKa3bIBAETCs HA MPOTYKTUBHOCTHU (ha-
COJIH, IPOBOLIUPYS MposiBIIeHUE Ooe3Hei [3,6].

B coBpeMEeHHBIX 3KOJOTUYECKH OPUEHTHPOBAHHBIX TEXHOJIOTHSAX BO3ZENIBIBAHUS CEIbCKOXO-
3SCTBEHHBIX KYJIBTYP MPHOPUTET OTIACTCS UCTIOIBb30BaHUIO OMOJIOTHUECKUX PE3EPBOB IS yBEIHYe-
HUS ypokaliHOCTHU. B 3T0i1 CBS3M, MpUMEHEHNE HHOKYJISIUN CeMsH O000BBIX KyJIbTYp, CHOCOOCTBYIO-
el pukcanyu OMONIOTHYECKOTro a30Ta M MAaKCUMAJIbHOW pean3alui MOTeHIIMaNa ypOKaiHOCTH, sIB-
JII€TCSl BEChbMa aKTyaJIbHBIM arpOTEXHUYECKUM MpremMoM [5,7].

Cuctema 06pabOTKH OYBHI U CUCTEMA YAOOPEHHI HICHTUYHBI TEXHOJIOTHH BO3/1EIBIBAHHS TO-
poxa, HO C YYETOM IUIaHUPYEMOHN ypOKaHOCTH, TUIOAOPOIUS TOYBBI U KUCIIOTHOCTH PEKOMEHIYeTCs
BHOCHUTB PACYETHOE KOJMUYECTBO ynoOpeHui. st ycTpaneHus neuiura NUTaTeIbHbBIX YJIEMEHTOB U
MOJIy4E€HHSI XOPOLIETO YPOBHS yPOKaMHOCTH Ba)KHO NPOBECTH HEKOPHEBBIE MOJKOPMKH B MEPUOJ
BCXOZIOB M miepea 1BeTeHueM. Ilpu BoipamumBanuu (aconu Ha ceMeHa e€ BBICEBAIOT ¢ MEXKAYPIIbeM
30-45 cM ¢ 1enbI0 HE TOJBKO ONTUMU3ALMY TUIOIIAAN TUTAHUS, HO U JIJIS MPOBEICHUS MTOCIEAY OIINX
HECKOJIbKUX PBIXJICHUM MEXIYPSAui mpu (GopMUPOBaHUM 2-3 TPOWYATHIX JIUCTHEB U IMEpE] LIBEeTe-
Huewm [1,2].

[Tpu BBIpalIMBaHUU AETEPMUHAHTHBIX COPTOB C BHICOTOM MpuKperuienus 60008 10-12 cm Bo3-
MO>KHO MPOBEACHUE YOOPKH NMPSMBIM KOMOATHUPOBAaHUEM.

OpHOM U3 aKTyalbHBIX MPOOJIEM CIAEP>KUBAIOIIUX MPOU3BOJICTBO CEMSH OBOIIHOHN (daconu u
yBEJIMUYEHUS €€ MOCEBHBIX IJIOMIAJE CUMTaeTCsl TEXHOJIOTUs BhIpaluBaHus. B ycinoBusx opouieHus
OHa BIIOJHE ampoOUpOBaHa, U3y4YeHA M PACIpPOCTPAHEHA MOBCEMECTHO, HO HAa OOTapHBIX YCIOBHSIX,
0COOEHHO B Pa3HbIX KIIMMATHUYECKUX 30HAX, U3y4YeHa HE J0CTAaTO4HO [1,2].

Knumaruueckue ycnoBus necoctenu [[UP mo3BonsioT mpou3BOAUTH MOCEB CKOPOCHEIBIX
COBPEMEHHBIX COPTOB (hacojii OBOIIHOW, HO B YCIOBUSAX MPOU3BOJICTBA BO3HUKAIOT TPYIHOCTH C
BBIOOpPOM copTa. BEHISIBIEHHIO OCHOBHBIX XO3SIIICTBEHHBIX OCOOGHHOCTEH cOpTOB (hacoiu U3 roja B
TOJI MPEMSTCTBYIOT YaCThIEe 3aCyXH, KOTOPBIE COBIAAIOT C TIEPHOAOM IIBETCHUS U (POPMUPOBAHHS
6000B. [Tlo3TOMy OqMHAKOBBINM MOAXOMA K TEXHOJOTHHU BhIpAlIUBaHMs (Pacosid OBOIIHON Ha CEeMEHa
HE0OXO0IMMO MCKIIFOYHTD, TaK KaK JJISl KaXKIO0T0 COpTa MPUXOAUTCS MPUMEHSThH pa3HbIE arpOTEXHU-
YECKHE MPUEMBI B 32aBUCUMOCTH OT TE€KYIIIETO COCTOSIHHS TIOCEBOB.

Heablo HamKMX MCCIEIOBAaHUM SBIISUIOCH BBISIBUTH U PEKOMEHI0BATh JUIsl peTHOHA Hanboliee
aJIaNTHPOBAHHBIE cOpTa (acoIU OBOIIHOM MPH BHIPALIUBAHUY HAa CEMEHA B YCIIOBHIX Oorapsl obecre-
YHBAOIIUE TOTYYCHNE CTAOMITBHOTO YPOKasi U BBICOKOM SKOHOMUYECKOH 3P (HEKTUBHOCTH B yCIIOBHIX
NIT K®X Bonomenko JI.B. benroponackoro paitona benropoackoit o6mactu. [IpoBectu oneHKy mpo-
JTYKIMOHHOTO MpOoLecca pacTeHUH COPTOB (Pacoar OBOLIHOW, TMHAMUKH IUIOIIAIN JIUCTHEB, OCOOEH-
HOCTel (hopMHUpPOBaHUS YPOKAWHOCTH U SIKOHOMUYECKOH 3(h(HEKTUBHOCTH BO3CIBIBAHUS H3yUaeMbIX
copToB B ycinoBusax benropoackoit obmactu.

Matepuanbl M MeTOAbI HCCAeJ0BAHUA. DKCIIEPUMEHTaIbHYI0 paboTy nmpoBoauiu B 2019-
2020 rr. B ycnoBusix UIT KOX Bomomenko JI.B. benropoackoro paiiona benropoackoit oomactu.
OOBexTamMM HcCleOBaHUS ObUT PsAJl paHHECTIENbIX COPTOB (hacoau OOBIKHOBEHHOW (OBOIIHOM): Dc-
Kaito, YepHslii onan, 30510Tast cakca 1 30JI0Tasi IpUHIIECCa.
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Copt Ockanmo — BrimoueH B ['ocpeectp o Poccuiickoit denepanuu asis BeIpallluBaHus B pas-
JUYHBIX MOYBEHHO-KIIMMATHUYECKUX YCIOBUSX. PexoMeHayeTcsl A MCMONb30BaHUS B KyJIMHAPHH.
Copt pannecnensiil. Pactrenne kyctoBoe. JIucTbs cpeanero pazmMepa, MOpuIMHUCThIE. L{BeTkn Menkue
1 CpPEeIHEro pa3mepa, Oeibie. BoObI B TEXHUYECKOMN CIENOCTH CI1a00M30THYThIC, O€3 MEePraMeHTHOTO
CJI0S ¥ BOJIOKHA, 3€JI€HbIC, CPEIHEHN JUIMHBI, y3KUE, HA MONEPEUHOM CEUEHUU OKPYTIIbIe, BEPXYIIKa
Tymasi, KJIFOBUK CpeaHel JHbL. BeicoTa mpukperuienus HkHUX 0000B 8-11 cm. Macca 100 60608
511 r. BkycoBble KadecTBa MPOAYKIUHN OTIMYHBIE. CeMeHa AIUTUNTHYECKHE, Oeble C KUIKOBAHHEM
cJ1a00if MHTEHCUBHOCTH, MEJIKME U cpefHero pasmepa. Macca 1000 cemsn 260 r. ToBapHas ypokaid-
HoCTh 6000B 2,4 kr/™M?% [7].

Coprt Yepnwiii onan — BximodeH B ['ocpeectp mo Poccutickoit denepanuu 11 BEIpAIIUBaHUS B
Pa3IUYHBIX TOYBEHHO-KIIMMATHYECKUX YCIOBUSAX. PeKoMeHIyeTcCsl 17151 UCTIOJIb30BAHUS B KYJIMHAPHUH.
Pannecnensiit copt. Pactenne xyctoBoe, cpeaHeil BICOTHI. JIMCThs C1a0OMOPIIMHUCTEIE, CPETHETO
pa3mepa. L[BeTok hroaeToBEIN, cpeaHero pasmepa. boObl B TEXHHUECKOH CIEIOCTH 3€JICHbBIC, JJIHH-
HbIC, y3KHE, CTa00M30THYTHIC, Ha TIONEPEYHOM CCUCHUHU OKpYTIIbIe, 0€3 MepraMeHTHOrO CIIOSI M BO-
JIOKHA, KITFOBUK 000a muHHBINA. BeicoTa nmpukperuienus HmkHUX 60008 25-30 cm. Macca 100 60608
550 r. BkycoBble kauecTBa MpoAyKiuu xopourue. CeMeHa CpeTHeTo pa3Mepa, LU TUIECKUE, Yep-
HbIe, )KIIKoBaHHUe cnaboe. Macca 1000 cemsta 300 r. ToBapHas yposkaitHOCTh 60608 - 1,9 kr/m? [7].

Copt 3o10mas caxca — BximodeH B ['ocpeectp mo Poccuiickoit deneparuy 11t BEIpaliuBaHus
B Pa3JIMYHBIX MMOYBEHHO-KIMMATHYECKUX YCIOBUAX. PEKOMEHIyeTCsl 11 UCTIOIb30BAHMS B KyJIMHA-
pun U KOHcepBUpoBaHudA. PanHecnenbiii. PacTeHne KyctoBoe, HU3KOE. JIMCThS 3€lIeHbIE, MEJIKUE U
cpemHero pasmepa, ciadbomopruHHUCTEIC. [[BeTKU Oernbie, cpeHero pasMepa. boObl B TeXHHUYECKOM
CIEJIOCTU U30THYTHIE, 0€3 MePraMEeHTHOTO CJIOS U BOJIOKHA, CBETIIO->KEITHIC, CPEAHEH TMHBI U IIIH-
PHYHBI, HA TIOTIEPEYHOM CEYEHUH OKPYTJIIbIE, BEPXYIIIKa 3a0CTPEHHAs, KJIIOBUK CpeHel nuHbl. BricoTa
npukperieHus: HuxHuX 00008 10-17 cm. Macca 100 60608 560 r. BkycoBbie kauecTBa MpOIyKIIUU
ornnuHbie. CeMeHa SJUTMNTHYECKUE, Oelble, C JKMJIKOBAaHUEM CpEAHEH MHTECHCUBHOCTH, MEJKHE U
cpennero pazmepa. Macca 1000 cemsan 250-380 1. [7].

Coprt 3oomasn npunyecca — BkiroueH B ['ocpeectp o Poccutickoit deaepanuu i1 BeIpaIin-
BaHMS B PA3JIUYHBIX TTOUBCHHO-KIIMMATHUECKUX YCIOBUSIX. PeKOMEHIyeTC sl 17151 UCITOIh30BAHUS B KY-
nuHapuu. CopT cpenHepaHHuil. PacTeHne KycToBoe, cpenHei BBICOTHL. JIMCTBS 3elIeHbIC, CPEeaHEro
pa3mepa, ciraboMopiiuHucTeie. [[BeTkn 6emoro 1iBeta. boObI B TEXHUYECKO# CIIEIOCTH H30THYThIC, 03
TIEPraMeHTHOTO CJI0S M BOJIOKHA, CBETJIO-JKEIThIC, CPETHEH IITMHBI, CPETHEH IIIMPHUHBI, HA TIOTIEPEYHOM
CEUYCHUU CEePIICBUIHBIC, BEPXYIIIKA 3a0CTPEHHAs, KITFOBHUK JIJTMHHBIN. BbICOTa MPUKpEIIeHUsT HIKHIX
060060B 17-20 cm. Macca 100 60608 500-520 r. BkycoBble kaduecTBa MpOAYKIHH OTINYHBIC. CeMeHa
TTOYKOBUIHBIC, OCIIBIE C )KIJIKOBAaHUEM CpeIHe MHTCHCUBHOCTH, MEJIKHE U CpeIHero pa3Mepa. ToBap-
Hasl ypoxaitHocTh 60608 1,0-2,1 kr/m? [7].

HccnenoBanus O1EHKH MPOIYKIIMOHHOTO MPOIECca pacTeHU COPTOB (Pacos OBOITHOM TPO-
BOJIMJIM B YCJIOBUSX TIPOM3BOJICTBEHHOTO OTBITA, Pa3MEIICHHOT0 Ha Tutomanau 4 ra. [lousa onbITHOTO
y4acTKa - YepHO3EM TUIMYHBIN, CPEAHEMOIIHBIN, TSHKEIOCYTIMHUCTBIN, pH cosieBO# BBITSKKH - 6,7,
COJIepXaHue TyMyca B IMaxOTHOM ciioe - 4,54 %, coaeprkaHue JErKoruapoauzyeMoro asora - 137,2
MT/KT, ToABMXHOTO pocdopa - 138,0 mr/kr, oomMenHoro kamwus - 126,0 Mr/kr.

Kaxxapiit copt 6bU1 ocesH Ha 1iomiaau 1 ra miomaas AenssHku 250 M2 yuetHas 200 M2, TIO-
BTOPHOCTD YeThIpexKpaTHas. [Ipe/iecTBeHHUKOM B OTBITE ObLIa ApOBas MIICHUIIA, 00padOTKa MOYBHI
nocie yOopku KOTOpOil BKJIIOYasia CIeayIoIIHe Oepaii: JUCKOBaHNE ABYKpaTHO Ha 6-8 cMm u 10-15
cm MT3-82,1 + BJIM-2,5, Baecenue 2 1 auammodocku MT3-82,1 + PYM 1500 ¢ nmocnenyromieit
Benamkod MT3-82,1 + [ICKVY-3 Ha 25-27 cM. BeceHHue arpoTeXHMYeCKue MEPONPUATHS BKIIFOYAIIH:
3aKpbITHE BIard B nepuoj ¢gusuueckoit cresnoctu noussl MT3-82,1 + CI'-10 Ha 5-7 cMm, BHeceHue
repOunaa crutomHoro aeiicrsus Toran, BP — 3 n/ra 3a 3 nenenu no nocea MT3-82,1 + ORG 800
pacxon pabouero pactBopa 200 n/ra. [IpennoceBHy0 KyJIbTHBAIMIO MPOBOIWIN JBYKPATHO HA TIY-
6uny 5-7 cm MT3-82,1 + Ekiw 3,6. Ilepen noceBom 3a 3 Henenu ceMeHa npotpasiusanu [1C-15 npe-
naparom Makcum XL, KC — 1,5 1/T cemsiH, ¢ mocneayromieil npeanoceBHoi nHokysanuei Rhizobium
phaseoli ¢ mpumenenueM 6uornporekropa. [loceB mpoBoaUIM OAHOBPEMEHHO C BHECEHHEM 2 I aMMHU-
a4yHOM cenuTpsl B TpeThelt nekane mast MT3-82,1 + C3-3,6 riyOuHa 3aeiku ceMsH 4-5 cM, Mexypsi-
ase 30 cM, HopMa BbiceBa 670 ThIC. IIT. BCXOKHUX CEMsIH Ha | ra.
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UYepes 2-3 aHs mocIe MoceBa BHOCHIIM CMeCh MOYBEHHBIX repouuaos ['onop, KC — 3,5 ni/ra B
cmecu ¢ Cepn, BPK — 0,5 n/ra MT3-82,1 + ORG 800 pacxon pabodero pactBopa 250 n/ra. ITo mepe
TIOSIBJICHUS 3JIAKOBBIX COPHIKOB NMpuMeHsun repounun Jlemyp, K3 — 1,5 n/ra. B dasze 3-4 TpoituaTbix
nucta 1 yepe3 10 cyToK MOBTOPHO MPOBOAMIIH JUCTOBYIO moakopMky Heptyc ®@oTtocunres — 2 n/ra +
Heptyc Zn — 2,0 n/ra. C nenbro npoduiaktuku 6osie3Helt B pazy OyToHU3alUKU pacTeHUs COPTOB da-
conu onpeickuBanu pynrumuaom Tutyn dyo, KKP — 0,3 n/ra, mocne uBeTeHus ¢ 1enbi0 O0pbOBI C
BpPEIUTEISIMU TIOCEBBI (PAcOIM OMPBICKUBAIHM OJHOKpATHO HHCEeKTUIUA0M Ddopusi, KC — 0,2 n/ra.

[ToneBoit OMBIT COMPOBOXK AT HAOIIOICHUSIMH, YIETAMH U aHATM3aMHU:

- OMpEICIICHUE BBICOTHI PACTEHUH - HA 25 PaCTEHUSIX C KaXKJIOM JEISHKHA BapHaHTOB OIBITA O
¢azam pazBUTHS;

- YPOKail — MyTeM MOACISTHOUYHON YOOPKH M B3BEIIMBAHUS CEMSH CO BCEH JEISHKH, C MOCe-
nytoum nepecueroM Ha 100 % yuctory u 14 % BIaXHOCTB;

- pacueTr 3KOHOMUYECKOW 3(P(HEKTUBHOCTH - C UCIIOJIb30BAHUEM HOPMATUBOB U PACIICHOK, JEH-
crBoBaBmux B 2019-2020 rr;

- TOCTOBEPHOCThH PE3YyJIbTATOB HUCCIIENOBAaHUN - METOAOM JAUCIIEPCUOHHOrO aHaiu3a no b.A.
HocniexoBy (1985).

Pe3yabTaTsl ucciaegoBannii. Knumatuueckue ycioBus B rojibl IPOBEACHUS IPOU3BOICTBEH-
HBIX OIBITOB UMEIIX JIOBOJILHO 3HAYUTEIBHBIE PA3IUIHs, KaK 0 00eCIIEYeHHOCTH TEIUIOM, TaK U T10
KoJmdecTBy ocaakoB. B 2019 romy Bereranus pacTeHU# cOPTOB (hacoIu MPOXOAMIIA TIPH JOCTATOYHOM
TETI000ECTICYeHHOCTH U Ae(hULIuTe 0CaTKOB HA MPOTSIKEHUU BCETO BETeTAllMOHHOTO MEpUoJia, YTo,
€CTECTBEHHO, CKa3aJI0Ch KpaifHe HeOIaronpusaTHO Ha MPOAYKTUBHOCTH BCEX COPTOB (pacoiu. Y coBHs
2020 BereranMoHHOro roaa obLmy Teriee Ha 2,8°C, HO, HeCMOTpS Ha BHICOKUE CPEIHUE TEMIIEPATYPhI
BO3JIyXa, OCAJIKOB BBIMAJIO OOJIbIIIE CPEAHEMHOTOIETHEH HOpMBI Ha 89 MM, a B cpaBHeHHH ¢ 2019 ro-
1oM Ooutbliie Ha 54 MM 3a BereTanuio (Hacoiu.

Pacnipenenenue ocankoB B nepuo Bereranuu 2019 roma 6p110 HepaBHOMEPHBIM, OOIBIITHN UX
neduIUT OTMEYalics B HauajbHBIE MEPHOBI POCTa pacTeHUil copToB (aconu (qo OyToHM3ALUK), B
MIEpPHOJ] HAJIMBA CEMSH UX KOJIMYECTBO YBEJIMYMIIOCH 32 — 7 CyTOK BhInajuo 6,8 mm. B 2020 roay, Hao00-
POT, B IEPHOJ] BCXOJIOB U 10 OyTOHU3AIIMU paCTeHH (HacoIu KOJTUIECTBO OCAAKOB OBLIO 3HAUUTEIHHO
0oJbIIe, 4yeM B aHanoruuHelil nepuos 2019 rona Ha 18,7 mm.

B cpeanem 3a 1Ba roja ucclieJOBaHUA KIMMAaTUYECKUE YCIOBUS COOTBETCTBYIOIIMM 00pa3oM
BITUSUTH HA TUHAMUKY Pa3BUTHS M BEJIMUNHY YpOKasi BCeX N3ydaeMbIx copToB (acoym. [Ipu 3Tom mpo-
JOJKUTETFHOCTh NIEPUOOB Pa3BUTHS PACTEHUHN (acONU: «BCXOMBI-CO3PEBAHUEY U «IIOCEB-CO3PEBa-
HUE» YETKO OTPayKalIM PeaKlMIO Ha YCJIOBUS BETreTalllH, a TaKXKe TUIHUYHbIE COPTOBbIE OCOOEHHOCTHU
pacTeHHii, KOTOpPbIe COOTBETCTBYIOT 3asBJICHHBIM OPUTHMHATOPAaMU COPTOB (Tabm.1).

Tabauua 1 — IIpoao/KUTEILHOCTH EPUOIOB «BCXO0bI-CO3PEBAHNE) U «IIOCEB-CO3PEBAHME)» Y COPTOB (hacoiu
OBOIIHOI, cyTOK B cpeanem 3a 2019-2020 rr.

Copt Bcexonpl-co3peBanue [ToceB-co3peBanune
ckanto, St 87 92
3os0Tas cakca 89 97
YepHsblii onan 91 97
3os0Tas npuHIIEcca 94 97
B cpeanem no copram 90 96

ITo pe3ynbraTaM MOJyYEHHBIX YUETHBIX JAHHBIX B OIBITE MPOAHAIM3UPOBAHbI OOIIUE 3aKOHO-
MEPHOCTHU NMPOJOLKUTEIIBHOCTH BETE€TALIMOHHBIX IEPHOA0B COPTOB (paconu. B MeHee GiaronpusTHOM
no obecrieuenHocty Binaroi 2019 roxy Bereranus Obljla MEHbIIE B CPEAHEM IO copTaM Ha 4-7 CyTOK
1o oTHomeHuto Kk 2020 romy.

B cpeanem 3a 2019-2020 rr. npoIo/KUTENBHOCTh MEPUOJIA «BCXObI-CO3PEBAHUE» U3MEHS-
Jach OT 87 CyTOK y copTa DckanTo 10 94 cyTok y copra 3070Tasi IpUHIECCa, B CPEAHEM IO COPTaM
IIPOJOJKUTEIBHOCTD JaHHOTO Neproja coctaBmia 90 CyTOK, YTO COOTBETCTBYET I'PYIIIE CIEIOCTH.
Ilepuon «moceB-co3peBaHMe) COXpPaHMI AHAJOTHYHYIO COPTOBYIO JMHAMMKY, KaKk M B IEpUOJe
«BCXO/IbI-CO3PEBAHUEY, U3MEHUYMBOCTD 110 cOpTaM cocTaBuia 92 1o 97 cyTok, B CpeJHEM 110 COpTam
96 cyTOK.
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VY cnoBus BereTallmoHHbBIX IEPHUOIOB COPTOB (pacoiiy OKa3bIBaJIM BIUSHUE HA COXPAHHOCTD pac-
TEHUH B TEUCHHE BETETAI[MH YUYEThl IPOBOAMIN HA MOMEHT yOOpku. ClieyeT OTMETUTh, UTO JTydIei
COXPaHHOCTBIO PACTCHHUI XapaKTepHU30BAIHCH Bce copTa (aconu B 2020 romy, HECKOIbKO Xyxke B 2019
roay (tabm. 2).

Tabsauua 2 — ['ycToTa M BLIKHBAEMOCTH PACTeHMIi cOpToB dacosm, m./m> 2019-2020 rr.

[ToBTOpPHOCTH
Ocrtamnock K yoopke
Coprt Cpennee
I II I v 3

LIT./M %
Ockainro, St 59 62 62 64 61,8 58,4 94,6
3onoTast cakca 59 63 65 64 62,8 57,5 91,6
YepHslii onan 67 63 67 66 65,8 57,6 87,6
3o70Tas mpuHIIEcca 62 64 62 61 62,3 61,4 98,6
Cpennee 61,8 63,0 64,0 63,8 63,1 58,7 93,0

I'ycroTa pactennii copToB (hacoiu 1o BapuaHTaM ombitTa B cpeareM 3a 2019-2020 rr. cocra-
Buna 63,1 mwT./M?, a Ha BpeMs yOOPKH KOJIHMYECTBO PACTEHHH ObLIO MEHBIIMM 58,7 MIT.M%, B CBSA3H C
YeM CpeHECOPTOBasi COXpaHHOCTh cocTaBuia 93,0 %. HarmeHbl1as BBDKUBAEMOCTh pACTEHUH MOTy-
4yeHa Mpu Bo3zenbiBaHuM copTta YepHsblid onan — 87,6 %, 4ro MeHplie crangapra Ha 7%. Pacrenus
¢aconm copra 3050Tasg cakca TaKKe MMEIH BBDKMBAEMOCTh MEHBINE, YeM y copTa DCKanTo (CTaH-
napta) Ha 3 % uX BbDKHMBaeMoOCTh cocTaBmiia 91,6 %. Jlyumias BEDKMBAeMOCTh pacTeHUi (hacomau oT-
MedeHa y copta 3os0Tas npuHiecca — 98,6 %, 6onbie, geM y copra Ickanto (94,6%) Ha 4 %. [lony-
YEeHHbIE JaHHbIE TTO3BOJIAIOT CIeNIaTh IPEIBAPUTENIbHBINA BBIBOJI O IIEHHOCTH U3Y4aE€MBIX COPTOB B pa3-
JMYHBIX YCJIOBUSX BETETAIIMOHHBIX IEPHUOIOB.

OnHUM M3 OCHOBHBIX IOKa3aTese peakluu pacTeHUIl Ha yCIIOBHSI IPOU3PACTaHUsS SBISETCS
BEJIMYMHA UX JIMHEHHOTO pocTa. B HAIMX OmbITax Takue y4eThl ObUIH TPEAyCMOTPEHBI IO (a3am pas-
BUTHSI pacCTeHUI copTOB (hacoiu. JIMHeHHbIH pocT 3aBUCEN KaK OT YCIOBUI rOa, TaK U OT U3y4aeMOro
copta (hacoyi, ¥ B pa3pe3e COPTOB OBbLI HAUMEHBIIMM B MeHee OnarompusitHoM 2019 roxy — Makcu-
MaJjbHas cpeJHecopToBas BbicoTa B a3y oOpa3oBanus 6000B coctaBuna 43,2 cMm. B 2020 rony B 3Ty
xe (hazy cpeTHecOpTOBas BRICOTA pacTeHM Oblta Ha 14,3 cM Oosbime u coctaBmia 57,5 cMm. B cpennem
3a 2019-2020 rr. BeIcOTa pacTeHHii COPTOB (acoiu B OMBITE U3MEHsIACh MO (a3aM pa3BUTHS ObLIa
MUHUMAIBHOU B a3y crebiaeBaHue, a MAKCUMAIBHOH B a3y oOpa3oBanue 60008 (Tadi.3).

Tabauua 3 — JInneiinblii poct pacrenuii coproB pacosu, cm 2019-2020 rr.

CpenHee Ha OIHO PACTEHHE, CM
Copt oOpa3oBaHue
crebjIeBaHue BETBJICHUC OyTOHM3AINA LIBETCHUE 50608
Ockanro, St 12,5 16,1 24.8 349 42,5
3onoTast cakca 13,2 17,2 25,6 36,4 46,7
UYepHslii onain 13,5 16,7 25,4 37,9 52,4
3onoTast mpuHIECcca 14,2 18,2 28,5 41,6 57,9
B cpenrem mo copram 13,4 17,1 26,1 37,7 499

Bo Bce ¢a3sl pazButus pactenuit ¢pacosm Bce copra GOpMHPOBAIN BBICOTY OOJIBIIE, YEM CTaH-
JTapTHBIN copT Dckanto. B a3y crebieBanus oTanune JMHEHHOTO pOCTa B CPAaBHEHUH CO CTAaHAaPTOM
BapbupoBaso ot 0,7 cm 10 1,7 cM, U3 TpeX COPTOB KpOME CTaHIapTa HAUMEHBIIYIO BBICOTY C(HOpPMHU-
poBan copt 3oi0Tas cakca 13,2 cm. B mocnenytromue ¢a3bl pa3BUTHS pacTeHUN COPTOB (HACOIH CO-
XpaHWIach aHAJIOTHUYHAs JUHAMMKA PA3JIMYUN B UX JUHEHMHOM pocTe. MakcuMmanbHast BBICOTa pacTe-
HUH y Bcex cOpToB (acoiu norydeHa B pazy oOpasoBanust 6000B, OHa H3MEHsIACh B cpeiHeM 3a 2019-
2020 rr. ot 42,5 cM 510 57,9 cm. Paznuuus B BeicOTe pacTeHHid (Hacoimr MEXIy COPTaMH COCTABIISUIH
4,2-15,4 cm. HauMenbIuii TMHEHHBIA pOCT OTMEUEH B 3Ty (a3y y copra Ickanto — 42,5 cMm, HanOob-
mui y copta 3o070Tas npuHiecca — 57,9 cm.

JIuHeWHBIH MPUPOCT PACTEHUH COPTOB (acoyy MO3BOJIWI ONPEACTUTHh TUHAMHUKY BBICOTHI B
Mex(a3HbIe IEPUO/IBI, YTO MO3BOJIMIIO CAEIATh 3aKII0YEHNE 00 HHTEHCUBHOCTH POCTa pacTeHuil cop-
TOB (hacoyIM B 3aBUCIMOCTH OT yCIIOBHI BereTanuu. B Mexda3Hblii neprno1 HapacTaHUe JIMCThEB-BETB-
JISHUE TIPUPOCT BBICOTHI TIO COPTaM OBLT HEOAMHAKOBBIM U U3MEHsIICA OT 3,6 cM 10 4,0 cM, B IIepros
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BeTBIIeHHE-OyToHM3anus ot 8,4 cm 10 10,3 cMm. bojee MHTEeHCUBHBIN JTMHEHHBIN TPUPOCT OBLT yCTa-
HOBJICH B Mexda3HbIi nepuoj Oyronnsanus-iserenue ot 10,1 cm no 13,1 cm, 611 Oosbiie, yeM B
npeapIIymuid nepuos, Ha 1,4-2,8 cM, 3T0 0OBICHIETCS YCIOBUSIMHU BETETAIMH U OMOJIOTHYCCKUMHU
0CcOOCHHOCTSIMU cOpTOB (aconu. B mexdaszHbiii mepro BeTeHne-o0pazoBanue 60008 y copToB Ic-
KaJITO 1 30J10Tasi cakca JTUHEHHBIC TPUPOCTHI OBUTH MEHBIIIE, YEM B MPEABITY NI MeK(a3HbIi Tepruo
Ha 0,5 1 2,5 cM COOTBETCTBEHHO, a y cOpTOB UepHbIil oman u 30510Tas MpUHIECCa TPUPOCTHI OBLITH
Oosbie Ha 2 1 3,2 CM.

B 3amaun npou3BOICTBEHHOTO OMBITA BXOIMIIO BBISBUTH OCOOCHHOCTH (DOPMHUPOBAHUS aCcCH-
MUJIUPYIOIICH TOBEPXHOCTH pacTeHUi copToB daconu. [lnomanp 1MCTOBOrO anmapara B CpeaHEM 3a

2019-2020 rr. HaxoauIach B MPSIMOI 3aBUCUMOCTH OT YCJIOBUi rofa u copta (tadun. 4).
Ta6auua 4 — ILiomaab JUCTHEB pacTeHuii copToB (hacosn 1o ¢gazam pasBuTHs, Thic.M>/ra 2019-2020 r.

Das3pl pa3BUTHUS
Copt
HapacTaHHe JNCThEB BETBJICHUE OyToHm3amusi | mBeTeHHe | obpazosanue 6000B
Ockanto, St 2.4 43 8,6 12,0 13,2
3o0Tas cakca 2,8 5,1 9,4 12,7 14,9
UepHbIi ona 2,8 5,7 9,7 13,6 14,3
3oJ10Tas MpuHIIECCA 32 6,2 10,2 13,9 15,7
B cpezrem o copram 2,8 53 9,5 13,1 14,5

B cpennem mo copraM HaMMEHBIIIEH TUIOMIAIL JUCTHEB ObUTa B a3y HapacTaHUs JUCTHEB 2,8
ThIC.M?/Ta, MAKCUMAJIBHYIO ILIOMA/b JMCTHEB B 3Ty (asy chopMupoBal copT 30510Tas IpuHIEecca 3,2
Teic.M?/ra. Hanboblee yBenuueHye MIOMAAU JUCTOBOIO alapaTta y BCEX COPTOB OTMEYaloch B
(a3sy uBeTeHue B cpaBHeHNH ¢ (a30ii OyToHM3aMH OT 3,4 Thic.M?/Ta 10 3,7 ThiC.M%/Ta, paCTEHHUS B 3Ty
(hazy uMenu Xopouryro O0JMMCTBEHHOCTh. MakcUMallbHas IUIONIAb JUCTHEB OblIa chopmMupoBaHa y
BceX copToB (aconu B a3y obpasoBanue 60608 U Bapbuposana oT 13,2 Teic.M?/ra 10 15,7 Thic.M?/ra,
B CpeJIHEM M0 COpTaM cocTaBuia 14,5 Teic.M%/Ta, MAKCUMAJLHYIO IIIOMIA b TUCTHEB (POPMUPOBAI COPT
3onotas npuHiecca 15,7 Teic.M?/Ta, 4TO BbIIIE CTaHAapTa Ha 2,5 ThIC.M/Ta.

HNHTerpanbHpiM mokazareneM 3()PEKTUBHOCTH BO3CIBIBAHMS JTIO00M CEbCKOX035HCTBEHHON
KyJbTYPBI, B TOM 4YHCIe U (acoiu, SBISETCS ypOoKaHOCTh. EE BennunMHa OTpa)kaeT 0COOEHHOCTH
copTa, BIMsHIE BHEUTHUX (PaKTOPOB Ha €T0 aAaNTallMOHHYIO CIOCOOHOCTh K HEOIArOMPUSITHBIM YCIIO-
BHSIM, a TAK)KE OT3BIBUMBOCTD Ha yIIydIlICHUE YCIOBUH Beretanuu. B HalMxX ombITaX YPOBEHb ypOKaii-
HOCTH (acoJI 3aBUCEIT OT YCIOBHI BET€TAIIMOHHOTO MTeproIa U coprta (Taodi. 5).

Tabauna 5 — Ypoxaiinocts copToB ¢acon B ycaopusax UIT K®X Boaomenko JI.B., /ra 2019-2020 rr.

+ K cTaHgapTy
Copr 2019 . 2020 T. Cpennsis Tra %,
Dckanto, St 0,48 0,52 0,52 — —
3o0Tas cakca 0,67 0,75 0,71 0,21 42,0
UepHblii onan 0,87 0,93 0,90 0,40 80,0
3os0Tas npuHIEecca 0,98 1,24 1,11 0,61 122,0
B cpeanem no copram 0,75 0,86 0,81 0,41 81,3
HCPys 0,11 0,23

[Tpu ananuze ypoxaitnoctu 2019 roga cTaHgapTHBIA COPT DCKaiNTO 00ECHEUMII MOJTyuYeHHE
0,48 T/ra cemsH (hacomm, ocTaabHBIC BO3/IEIBIBAEMBIC COPTa 00SCIICUHIIN TOCTOBEPHO OOJIBIIIYIO YPO-
XKaHOCTb, KOTOpas y copTa 3oioTas cakca 6bu1a Ha 0,19 1/ra Bbime ctannapra u cocrasuia 0,67 1/ra,
y copta Yepnsriii onan Ha 0,39 1/ra u cocraBmia 0,87 1/ra. Hanbonpimast yposkailHOCTh B yCIIOBHSIX
ATOTO Toja Mmoxy4deHa y copra 3omnotas npuniiecca — 0,98 1/ra, uro Ha 0,5 T/ra BhIIIE cTaHAapTa. B
CPEIHEM I10 COpTaM ypOoKalHOCTh Obl1a Ha ypoBHE 0,75 T/Ta, B BUAY BBICOKUX CPEIHECYTOUYHBIX TEM-
nepaTyp, COBINAJABIINX C EpUoA0M OyToHu3anus-uereHue. Y ciaosus 2020 roga 6butn Oonee Giaro-
MIPUSATHBIMH, YTO TIOJTBEPKIAACT CPEAHECOPTOBAsT YPOXKAWHOCTh, KOTOpas Obuia BhIme, yeM B 2019
roxy Ha 0,11 1/ra u cocrasuna 0,86 1/ra. Bce copta obecnieuniiu ypoBeHb YPOKAHHOCTH JJOCTOBEPHO
BbIIIE cTanapTa. [IpubaBka yporxkas 1o CpaBHEHHIO CO CTAaHAAPTOM Y copTa 30J10Tasi cakca COCTaBMIa
0,23 1/ra, a ypoxaitHocts 0,75 T/ra, y copta UepHslil onan noiaydeHo cemsiH Oonbuie Ha 0,41 1/ra,
ypoxaitHocts 0,93 T/ra. A MakcuMalibHasl TIpUOaBKa U YPOBEHb YPOXKAWHOCTH TOJYUYEHBI, KaK U B
npensiayem 2019 rony y copra 3onoras nputuecca 0,72 t/ra u 1,24 1/ra.
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B cpennem 3a 2019-2020 rr. nmoay4eHsl JOBOJIBHO HEIUIOXUE PE3YJIbTATHI MO YPOKAWHOCTH
COPTOB (hacoiu, 0 YeM CBUACTENBCTBYET CpeHECOpTOBas ypoxkaitHocTs — 0,81 1/ra, mpubaska 1mo ot-
HOILIEHUIO K KOHTPOJIIO B cpelHeM 1o copTam coctaBuia — 0,41 1/ra wiu 81,3 %. Beime crangapra
ypO’KaltHOCTH ObliIa BhINIE y BCeX M3ydaeMbix copToB. CopT 30soTas cakca obecreuns NpudaBKy 1o
OTHOIIEHUIO K KoHTpouo 0,21 T/ra unu 42 % (O6bu1a HaUMEHbIEH U3 BCEX M3yYaeMbIX COPTOB) MPHU
ypoBHe ypoxaiinoctu 0,71 1/ra. Heckonbko Oomnbinast npubaBka yposkas mosydeHa y copra UepHslit
oman 0,40 1/ra unu 80 %, maHHBII copT oOecnevnsi ypoBEHb YPOXKANHOCTH B CpEAHEM 3a JIBa rojia —
0,90 1/ra. MakcumaipHas mpubaBKy ypoxkas 6aja noiaydeHa pH Bo3AeIbIBAaHIH cOpTa 30J10Tasi MPUH-
recca 0,61 1/ra unu 122 % 1o OTHOILIEHUIO K CTaHIApTy, y 3TOTO ke COpTa YPOKaHHOCThH ObLIa BHIIIIE,
YeM y OCTaJIbHBIX U3ydaeMbIx copToB — 1,11 T/ra.

B coBpeMeHHBIX yCIOBHSX AJIsl BEIEHHs YCIEIIHOrO arpapHOro MpOU3BOJCTBA MPHU JIOBOJIBHO
BBICOKOM PHIHOYHON KOHKYPEHIIMU Ba)KHO ONPENCTUTh SKOHOMUYECKUH 3(h(HeKT OT BHEIPEHHUS] HOBOTO
CopTa IpU BO3JICTBIBAHUU JTIOOOM CEITLCKOXO3SIMCTBEHHON KYJIBTYPBI, B TOM YHCIIE U (acoau. ITO CBs-
3aHO, MPEXKE BCETO, C TEM, YTO B OJJMHAKOBBIX YCIOBHUIX COPTa CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp (op-
MUPYIOT Pa3JIM4HbIM YPOBEHb YPOKANHOCTH, KOTOPAsi COOTBETCTBYIOLIMM 00pa30M CKa3bIBAETCS Ha IKO-
HOMHUYECKON 3((PEKTUBHOCTH BO3JIENIBIBAHUS CEIHCKOXO3SMCTBEHHBIX KyJIbTYyp. B Hammx mpousBon-
CTBEHHBIX OIbITaX OBLIO MPEAYCMOTPEHO MPOBEACHUE OLIEHKU SKOHOMUYECKOH 3(h(peKTHBHOCTH BO3Ie-

JbIBaHUS (PACOIH MPU ONMMCAHHOM BBIIIE TEXHOJIOTUH C YIETOM COPTOBBIX OCOOEHHOCTEH (Talml. 6).

Tabauna 6 — IxoHomu4eckast 3¢ (PeKTHBHOCTH BO3/1eJILIBAHNSA COPTOB (pacoin B yCJIOBHAX
HII K®X Bosomenko JI.B., (2019-2020 rr.)

. Croumocts |IIpousBoactsen-| Cebecton- YpoBeHb peHTa-
YpoxaltHOCTB, [Tpu6sLTH
Coprt T/ra MPOAYKLMH, | HBIE 3aTPaTEl, MOCTS, 6./ra OenmpHOCTH,
py6./ra py0./ra pyo./T pyo- %
Ockanro, St 0,52 52000 35231 67752 16769 47,6
3osoras cakca 0,71 71000 37428 52715 33572 89,7
YepHblii onan 0,90 90000 43327 48141 46673 107,7
3o10Tas npuHIECCA 1,11 111000 45975 41419 65025 141,4

C yuderom nosy4eHHOro ypoBHs ypoxaitHoctu 3a 2019-2020 rr. B U1 K®X Bonomenxo JI.B.
BO3/IEJIBIBAHUE BCEX U3YYaEMbIX COPTOB ObUIO 3KOHOMUYECKH BBIFOIHO. [IpOn3BOICTBEHHBIE 3aTPaThI
Ha BO3/IeNIbIBaHuE (DacOIU UMEIN TIOBOJIBHO 3HAYUTEIbHbIE PA3INUUs 10 HEKOTOPBIM COPTaM B OCHOB-
HOM 3a CUET Pa3JInYHON CTOMMOCTH CEMEHHOI0 MaTepHalia COpTOBasi pa3HOCTb 3aTpaT U3MEHsIACh OT
2197 py6./ra no 10744 py06./ra. CebectoumocTh | TOHHBI NOJTYYEHHBIX CeMsH (pacoau BapbHpoBaja
oT 67752 py0./T (Ha KOHTPOJIE COPT DCKANTO) M UMEJIa TCHICHIINIO K CHIPKCHHUIO TI0 MEPE YBEITMUCHUS
yposkaitHocTH coptoB 10 41419 py6./T (y coprta 3on0Tast npuHuecca). CTOUMOCTb MPOIYKIMH C T'eK-
Tapa pacCYUTHIBANIACh UCXO/s U3 PRIHOYHOM cTOMMOCTH 1 TOoHHBI cemsH (aconu 100 Thic. pyO. B 3a-
BHUCHUMOCTH OT COpTa OHA U3MEHANACh OT 52 ThIC. py0. 10 111 ThIC. pYO.

Takue nokaszarenu s3koHOMHYECKON 3(h(HEKTUBHOCTH, KaK IPUOBLTH M YPOBEHb peHTa0eIbHO-
CTH NMPOU3BOCTBA, HAXOMWINUCH B MPSIMON 3aBUCUMOCTH OT YpPOKalfHOCTH, YeM BBIIIE YPOXKalfHOCTb,
TEM BbILIE PUOBbLIL. Jlydlline S3KOHOMHUECKHE ToKa3aTenn o0ecnedns copT 30J10Tas MpUHIECca, CTO-
HUMOCTh yposkasi KoToporo cocraBuia 111 Teic. py0., mpuOBUIL MPU BO3AEIBIBAHUM JaHHOTO COpTa
ObLs1a HauOoJIbIIIEH, KaK B CPABHEHUH CO CTaHAAPTOM, TaK U MO OTHOIICHUIO K IpyrumM coptam 65025
py0./ra, ypoBeHb peHTA0EIBLHOCTH MTPOU3BO/ICTBA 3TOTO COpTa Takke OblI MakcuMasbHbIM 141,4 %.

3akarovyenue. TakuM 00pa3oM, MPOBEIEHHBIE HAMU OIBITHI B YCJIOBMSIX IPOU3BOJCTBA I10
OLIEHKE MTPOAYKLIMOHHOTO MPOIIecca, ypOKaHHOCTH U SKOHOMUYECKOH 3P PEKTUBHOCTH BO3/IEIIbIBAHUS
copToB (aconu B ycroBusx benropoackoit 061acTi Mo3BOIMIN BEISIBUTH HANOO0JIEE aTalTHBHBIN COPT

3ororasg IMMpUHIIECCA IIPpHU BO3ACIIBIBAHUHN Ha CCMCHA.
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NMHHOBAIIMOHHAS 9 KOHOMMUMKA, YIIPABJIEHUE
HPEAIIPUATUAMUAU AIIK U COIIUMAJIBHOE PA3ZBUTHE CEJIA

VIK 331.08

B.JI. Anuyun, I''H. Xyooouna, H.1O. fkosenko

TEKYYECTb KAAPOB: U3MEPEHUE U YIIPABJIEHUE

Annotanmsi. HecMoTps Ha TO, 4TO TEKy4eCThb KaJpoB — 3TO OJTHO N3 HanOoJIee OYEBHUIHBIX SIBIICHUH B COLUAIILHO-
TPYIOBBIX OTHOLICHHSX, TEOPHS U MIPAKTHKA €70 M3MEPEHHS M YIIPaBJICHHs JOBOJIBHO AAJIEKU OT IMOTPEOHOCTEH COBPEMEH-
HBIX TIPEINPUSATHH, UCTIBITHIBAIOIINX JIEPHUIIUT denoBedeckux pecypcos. [Iporpamma «1C: [Ipeanpustie» CBOAUT OLIEHKY
TEKy4ecTH KaJpoB K pacueTy kodd¢uuuenta obopora KagpoB o BeIObITHIO. Popma (enepaabHOro CTaTUCTHYECKOTO
Habmonenust Ne I1-4 (H3) «CBenenunst 0 HETIOIHOM 3aHATOCTH U IBU)KEHHH pAOOTHUKOBY» YUUTHIBAET O(HINAIBHbIE MTPHU-
YHMHBI BBIOBITHS JIMIIb YacTUYHO. [Ipy 3TOM TeKydecThb KapoB CIUIIKOM MacIITaOHOE SIBICHNE, YTOOBI €r0 HTHOPUPOBATH.
Tonbko no cobcTBeHHOMY kenaHuto B Poccuiickoit ®@enepanun exeroano BeiObBaeT 32,0% pabOTHUKOB, 3aHSATHIX B Op-
TaHU3ANMAX MO BUILY 9KOHOMHUECKOI fesiTenbHOCTH «CeNnbCKoe X035MCTBO, 0X0Ta M JIECHOE X0351iicTBO». OCHOBHAs IPO-
OJyieMa IpH yIpaBJICHUN TEKY9YeCThbIO Ka/IpOB BbI3BaHA OTCYTCTBHEM OOIIETIPHHATHIX HOpM. [IpenpruanmMaemMbie B HayYHO-
MPaKTHYECKUX MyOJIMKALUIX MONBITKA YCTAHOBUTH «ECTECTBEHHBIE» HOPMbI TEKYYECTH KaJpOB IO OTPACIISIM M KaTero-
pUsiIM pabOTHUKOB HATAIKHMBAIOTCS Ha YHHKAIBHOCTH COYETaHUS (PaKTOPOB, ONPEIEISIONUX pa3Mephl 3TOTO SIBICHHS B
OTZAENBHO B3ATOM NpENNpHATHH. PelleHne kpoercs B HACHTH(GUKAINHE 3KOHOMHYECKH JOITyCTHMOTO YPOBHS TEKY4eCTH
kajposB. [Ipy TakoM ypoBHE TEKy4eCTH KaJlpOB PeHTa0eIIbHOCTE MEPOIPHUSITHI 110 CHIKEHHUIO TEKYyYECTH MEHbIIE IPUEM-
JIEMOTO 3HaYCHUS. DKOHOMHYECKHU JOIyCTUMBIH yPOBEHb TEKYUIECTH KaJApPOB IPEICTABIIET COOOH PENEPHYIO TOUKY B Jie-
SITENBHOCTU MO YNPaBJICHUIO JBMXEHUEM UYEIOBEYECKUX pecypcoB. IIpeBbllleHne 3KOHOMUYECKH JOMYCTUMOIO YPOBHS
TEKY4eCTH KaJpOB aKTyalIH3UpPyeT BBIPAOOTKY yNpPaBICHUECKUX PEIICHUI IO OCYIIECTBICHUIO KOMIUIEKCA OpraHU3ally-
OHHO-’KOHOMHUYECKUX MEPOTPHITHIH, 00CCIICUNBAIOIINX MMOJYUYCHHE SIKOHOMUYESCKH 3HAYMMOT0 3 dekTa.

KioueBbie cj10Ba: TEKy4ecTb KaApOB, 3KOHOMUIECKH JOMTYyCTHMBIH YPOBEHB, OIICHKA TEKy4ECTH KaJpoB, Yelo-
BEUECKHE PECYpPChI, IPOM3BOAUTEILHOCTh TPYAa, SKOHOMUYECKHH 3 deKT.

STAFF TURNOVER: MEASUREMENT AND CONTROL

Abstract. Despite the fact that staff turnover is one of the most obvious phenomena in social and labor relations,
the theory and practice of its measurement and management are quite far from the needs of modern enterprises experiencing
a shortage of human resources. The program "1C: Enterprise" reduces the assessment of staff turnover to the calculation of
the turnover rate of personnel at the disposal. The form of the federal statistical observation No. P-4 (NZ) "Information on
underemployment and movement of workers" takes into account the official reasons only partially. At the same time, staff
turnover is too large-scale a phenomenon to ignore. Only at their own request in the Russian Federation, 32.0% of employ-
ees employed in organizations with the type of economic activity "Agriculture, hunting and forestry" are dismissed annu-
ally. The main problem in managing staff turnover is caused by the lack of generally accepted norms. The attempts made
in scientific and practical publications to establish "natural" rates of staff turnover by industry and employee categories
encounter a unique combination of factors that determine the size of this phenomenon in a single enterprise. The solution
lies in identifying the economically acceptable level of staff turnover. At this level of staff turnover, the profitability of
measures to reduce turnover is less than an acceptable value. The economically acceptable level of staff turnover is a
reference point in the management of the movement of human resources. Exceeding the economically acceptable level of
staff turnover actualizes the development of management decisions on the implementation of a set of organizational and
economic measures that ensure an economically significant effect.

Keywords: staff turnover, economically acceptable level, assessment of staff turnover, human resources, labor
productivity, economic effect.

BBenenue. [11aBHOM OTIMUUTENHEHON OCOOEHHOCTHIO YEJIOBEUECKUX PECYPCOB OT IPYTUX (Pak-
TOPOB ITPOU3BO/ICTBA SBJIAETCS BBICOKAsi MOOMIIBHOCTH. OHa BbIpaXkaeTcsl B ClIOCOOHOCTH O0agaTeneit
YeJIOBEYECKOT0 KaluTaaa HaX0AUTh CBOUM YMEHUSIM U CIOCOOHOCTSM JIydlliee IPUMEHEHHE, UTO CIIy-
KUT OAHON U3 IPUYUH TEKYUYECTH KaJpOB.

TexyuecTs KaapoB MPUCYIIA BCEM COBPEMEHHBIM MpeanpusaTHsaM. Pasmep 3toro siBieHus 3a-
BHCHT OT psijia (pakTopoB, BKITIOYAsi OCOOCHHOCTH OTPACIIH, K KOTOPOU MPUHAIICKHT MpeAnpusTue [8],
UHAUBUAYaIbHbIE KauecTBa paOOTHUKOB [11], ypoBeHb MeHemxMeHTa [1], ppIHOYHOE MOJIOKEHUE
MPEANpUATHS U Jp. YPOBEHb TEKYUYECTH KaJpOB MPUHAMJICKUT K YHCIY BaXKHEMIIUX MOKa3aTelseH,
MPUMEHSIEMBIX IIPU CTPATETNYECKOM YIIPABIEHUU MIEPCOHATIOM OpraHu3anuu [2].
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Psan uccnenoBaHuil MOCBSIEH COMOCTaBICHUIO MOJOKUTENIBHBIX U OTPULIATEIbHBIX MOCIE/-
CTBHI TEKy4ecTH KaapoB [5, 6, 7]. B oaHO U3 Takux pabOT yKa3bIBa€TCs, UTO «IIPUHATO Pa3IHyaTh
€CTECTBEHHYIO TEKY4YECTh KaJpOB B Ipezenax 3-5% B roJl OT YUCIEHHOCTH IEPCOHAIIA U TIOBBIILIEHHY O
TEeKy4ecTh KaipoB. EcTecTBEHHAs TEKYyUeCTh KaJpoOB CIIOCOOCTBYET OOHOBJICHHIO TPYJAOBOTO KOJIIEK-
TUBA U HE TpeOyeT OT PyKOBOACTBA MPEINPUITUS KaKUX-ITH00 0cOObIX Mep. 3NHIIHAS TeKy4ecTh BbI-
3bIBA€T 3HAUUTEIbHBIE SKOHOMUYECKHUE TTOTEPH, CO3/1A€T KaPOBbIE, OPraHU3ALMOHHBIC, TEXHOJIOTUYE-
CKHE U TICUXOoJIornyeckue npodaembl. OTCyTCTBHE TEKy4eCTH KaJpoB Ha MPEANPUSTHH BEIET K KaJ-
POBOMY 3aCTOI0, CO BCEMH BBITEKAIOIIMMHU U3 HETO HErATUBHBIMU MOCIAEACTBUAMMI [S].

Bce aBTOpBI 0TMEYAIOT HETAaTUBHYIO POJIb OOJIBIION TeKydecTu KanpoB. Tak, E.A. Bromnep u
JIp. YKa3bIBAIOT, YTO 3aTPAThl HA 3aMEIICHIE BAaKAHCUH paboyero cocTaBisioT 7-20% ero rogoBoi 3a-
paboTHoI mnaThkl, cnenuanucra — 18-30%, ynpasnenua 70-100% [4]. A.A. bopucoBa onuchIBaeT je-
BSITh BUJIOB 3aTPaT, U MATh BUJOB YKOHOMHYECKUX MOTEPb, BHI3BIBAEMBIX UPE3MEPHON TEKYUYECThIO
KaJIpOB, BKJIIOYAasl BBIIJIATHI BBIXOAHBIX MOCOOUM, 3aTpaThl Ha OpraHU3alUI0 00y4YeHHs] Ha paboueM
MECTE ¥ HaCTaBHUYECTBO [3].

OueHka MNpOU3BOJCTBEHHBIX BO3MOXXHOCTEH CEIIbCKOXO3IMCTBEHHBIX MPEANPUITHH HEHU3-
OEKHO TPUBOIUT K BBIBOY O HEOOXOAMMOCTH BBISIBICHUS pecypca, IeQUITUT KOTOPOTO OTPAHUYUBACT
MX SKOHOMHYECKOE pa3BUTHE. B OOJBIIMHCTBE Cily4aeB TaKUM PECYPCOM SIBIISIIOTCS BBICOKOKBaIU(U-
LUPOBAHHBIE KaJIpbl, COCTABIISIIONINE sA/Ipo uenoBeyeckoro kanurtana AIIK. B cBs3u ¢ 3tum aktyanib-
HBIMH SBJISIIOTCS BOIIPOCHI M3MEPEHUSI TEKYUYECTH KaJpOB CEIbCKOXO3SMCTBEHHBIX MPENNPHUITHI U
yIPaBJICHUS €€ YPOBHEM.

HN310%kKeHne 0CHOBHOT0 MAaTepPHAJIa UCCJIe0BAHMI U ero 00cyxkaeHue. B CBs3U ¢ U3JI0KEH-
HBIM BBIIIIE MAaTEpHUaIOM BOZHHKAET BOMPOC, KAKON YPOBEHb TEKYUYECTH MOXKHO CUUTATh IPUEMIIEMBIM.
[IpuBeneHHas CChUIKA HA «ECTECTBEHHBIN» YPOBEHb TEKyUeCTH KaJIpoB He o0ocHOBaHa. MmeroTcs oc-
HOBaHUS MPEANOoJararhb, YT0 YHUBEPCaIbHON HOPMBI TEKYUECTH KaJIpOB HE CYILIECTBYET JIaXKe B Ipe-
JieJ1ax OJJHOW OTpaciy B CHITy 3HAUUTEIbHON BapHaliu (paKkTOpPOB, BIUSIONIMX HA BHIOBITHE PAOOTHHU-
KoB. C JIpyroil CTOpOHbI, IPUMEHUTENBHO K OTAEIBHO B3STOMY MPEANPUITHIO BCETAa MOXKHO IpeN-
MIPUHSITH IMONBITKY WACHTU()HUIIMPOBATh HHIUBUAYTbHBIH YPOBCHD TEKYUYECTH KQIPOB, CHUKCHHE KO-
TOpOro OyJIeT SKOHOMHYECKH HelenecooOpa3HsiM. HazoBeM Takoi ypOBEHb TEKYy4eCTH KaApOB KO-
HOMUYECKH MMPUEMIIEMBIM.

[Tpu s5KOHOMHYECKH MPUEMIIEMOM YPOBHE TEKY4YECTH KaJIpOB BBITIOIHSIETCS ClIeAyIolee Hepa-

BCHCTBO:
BcTtk—3cTK

X 100 < PH, rae
3cTkK

BeTk — BBITOZBI OT CHIDKEHMSI TEKYUECTH KaApoB, AEH. €ll.; 3CTK — 3aTpaThl HA MEPOIPUATHUS 110 CHUKEHUIO TEKY4ECTU
KaJpoB; PH — MUHUMAaJIBHO JIOITyCTHMBIH YPOBEHb PEHTA0EIBHOCTH 3aTpaT HA MEPOIPUATHS MO CHIKECHHUIO TEKydeCTH
KaJIpoB.

Bropoil He MeHee NMPUHIUIINAIBHBIM BOIIPOC 3aKJIIOYAETCS B TOM, KaK U3MEPSTh TEKy4eCThb
kaapoB. PactipocTpaneHHas B HacTosiee Bpems mporpammuas cucrema «1C: [Ipeanpusarue» paccuu-
THIBaCT KOIPPUIIMEHT TEKYyUeCTH KaJIpPOB KaK OTHOIICHHE KOJIWYECTBA YBOJCHHBIX COTPYIHUKOB K
CPEIHECTIMCOYHOW YHMCICHHOCTH COTPYAHHUKOB [12], 4TO MPOTHUBOPEUYUT JABHO YCTOSABIIEMYCS MOJ-
XOJy, B COOTBETCTBHHU C KOTOPHIM TP OIICHKE TEKYUeCTH KaJIpOB HE CIIEIyEeT YIYUTHIBATH BHIOBIBIIMX
PabOTHHUKOB TIO MPOU3BOJICTBEHHON 1 00IIECTBEHHON (TOCYAapCTBEHHOM ) HEOOXOAMMOCTH.

31ech UMeeT MECTO KOHKYPEHIIHSI MEKIY JIByMsI CIOCOOAMH OIEHKH TEKY4eCTH KaJlpOB, KaXk-
JIbIA U3 KOTOPBIX UMEET CBOM OCHOBAHMS, CBOU MPEUMYIIeCTBa U HeqocTaTku. OCHOBaHUEM IS TIep-
BOT'O CIIOCO0A CITY>KUT (DAaKT TOTO, YTO BHIOBITHE paOOTHHKA TIO JIFOOBIM MIPHUYMHAM BIICUET T€ WIH HHBIE
3aTpaThl U SKOHOMHUYECKHE MIOTEPHU JIJIsl OpraHU3aI[|H, TOATOMY HE00X0IMMO MPUHUMATh BO BHUMaHUE
HE TOJBKO BBIOBITHE 11O OTACIBHBIM IPUYUHAM, HO U B 11eJI0M. JlaHHBbIe TaOIUIBl | CBUIETENBCTBYIOT,
YTO BBIOBITHE pAOOTHUKOB CIIHCOYHOTO COCTaBa OpraHU3alil [0 BULY IKOHOMUYECKOU 1eATeIbHOCTH
«CenbcKoe X0341iCTBO, 0X0Ta U JIECHOE X0341CTBO» B 11e7I0M B Pocculickoi denepanuu npeacTapiser
co00# TOBOJIbHO MAacCIITa0HOE SIBJIEHUE JaXe C yYETOM TOTO, YTO YaCTh BBIOBIBIIUX PaOOTHUKOB —
CE30HHBIE.
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['maBHBIMU IIPEUMYIIECTBAMHU MEPBOTO CIIOCcO0a BBICTYNAIOT NMPOCTOTA pacyeTa MmoKas3arels U
JOCTYNHOCT HH(popMaru. OCHOBHBIM HEIOCTATKOM SIBJISIETCS OTOXK/IECTBICHUE TEKYyUECTH KaIPOB C
uX BbIOBITHEM. CIIMIIIKOM MHOTO Pa3IMYHBIX IO CBOEH MPUPO/IC IPUYNH BHIOBITHS PAOOTHUKOB, YTOOBI
ux urHopuposarts [10].

Ta6umna 1 — KBapTaabHble 1 roioBbie K03 GunneHTsl BIOLITHS PA00THUKOB CIIHCOYHOI0 COCTABA OPraHMU3a-
LMl 10 BUAY 9KOHOMHYECKOH AeATebHOCTH «CelibCKoe X0351iiCTBO, 0X0TA U JIECHOE X0351iCTBO», %o
2018 2019 2020

II I v I II I v I II I v
8 10 12 13 8 10 11 12 8 9 12 12

Poccuiickas @enepanus

43 41 41
Llentpanbipiit pexepamsusii | 8 [ 10 [ 11 | 11 | 8 [ 9o [ 1|11 ] 8 [ 8 [10]11
OKpyT 40 39 37

7198|768 8] 71 ]6]6]38]s3
benroponckas o61acth
31 29 28

B cootBerctBuu ¢ Tpynoseim koaekcoM Poccutickont @enepanuy OCHOBAHUS IPEKPALLECHUS TPY-
JIOBOTO JIOTOBOpA CJIEYIOIHE: COIallleHue CTOPOH; UCTEYEHUE CPOKa TPYIOBOIO JOrOBOPaA; MHUIIMA-
TUBa pa0OTHHKA; MHAIIMATHBA pab0OTOAATEIIS; IePEBO] pAOOTHHKA 10 €T0 MPOCHOE WITH C €0 COTIacus
Ha paboTy K Apyromy paboTOAATENIO WK MEPEX0]l Ha BBIOOPHYIO paboTy (IOKHOCTB); OTKa3 paboT-
HUKA OT MPOJIOJDKEHHS padOTHI B CBSI3M CO CMEHOW COOCTBEHHMKA MMYIIIECTBA OPTraHU3aliY, C U3MEHe-
HHUEM I0/IBE€IOMCTBEHHOCTH (ITOJYMHEHHOCTH) OpraHU3aluy MO0 ee peopraHu3auen, ¢ i3MEHEHHEM
THIIAa TOCY/IaPCTBEHHOTO WJIM MYHHIUIAJIBHOTO YUPEKICHHS; OTKa3 PaOOTHHUKA OT MPOJODKEHUS pa-
OOTBI B CBS3U C U3MEHEHHUEM OIPEJIENICHHBIX CTOPOHAMH YCJIOBHUM TPYJOBOrO JI0OTOBOpa; OTKa3 padoT-
HHUKa OT TIEPEeBO/Ia Ha JIPYTYIO paboTy, HEOOXOAMMOTO €My B COOTBETCTBUH C MEIUIIMHCKHM 3aKITIOYe-
HHUEM, TH0O0 OTCYTCTBHE y pabOTOAATEINsl COOTBETCTBYIOLIEH pabOThl; OTKa3 pabOTHUKA OT MepeBoa Ha
paboTy B IpyTyI0 MECTHOCTb BMECTE C padOTOAATENIEM; 00CTOATENLCTBA, HE 3aBHUCSIIINE OT BOJIM CTOPOH;
HapyueHue yctaHoBleHHbIX TK P® nim nnbM (eepanbHbIM 3aKOHOM IPaBHJI 3aKIF0UEHUS TPYI0BOTO
JIOTOBOPA, €CITM 3TO HAPYIICHHE UCKITIOYAeT BO3MOXKHOCTH MPOAOIDKEHUS paboThl [9]. Odunmanbhas
CTaTUCTHKA CPEIIU 3TOTO Pa3sHOOOpa3ust (GUKCHUPYET JUIb TPU MPUUKHBI (Tabnuma 2).

Tabnauna 2 — CeieHus 0 BLIOBIBIIMX PA0OTHUKAX CIUCOYHOI0 COCTABA OPraHU3aluii M0 BUIY YIKOHOMUYECKOH /1e-
sATeabHOCTH «CelibCKoe X03511CTBO, 0X0TA M JieCHOe X038l cTBO» (B 1esoM o Poccuiickoii Denepannu)

2017 2018 2019
HanmenoBanue nokasarenei B % K B % K B % K
yell. yell. yell.
HUTOTY HATOTY HATOTY

YunCeHHOCTh BBIOBIBIINX PAOOTHUKOB CIIMCOYHOTO COCTaBa
- BCETro

452343| 100 | 419888 100 (401358 100

W3 HHX:

IO COTJIALIICHUIO CTOPOH 30009 6,6 23924 5,7 | 24106 6,0

B CBSI3M C COKpaIllEHHEM YHCIEHHOCTH paOOTHHUKOB 6471 1,4 7265 1,7 4494 1,1

110 COOCTBEHHOMY >KETaHUIO 346564 76,6 |325360( 77,5 |313534 78,1
110 UHBIM MPUYHHAM 69299 15,3 63339 | 15,1 |59224| 14,8

DTO CBSA3aHO C HeIOoCTaTKaMH (opMbI deepalbHOTO cTaTucTudeckoro Habmonenus Ne I1-4
(H3) «CBenenus o HEMOJHOW 3aHATOCTH M JIBUKECHUU PaOOTHUKOBY», HA KOTOPBIE Mbl YKa3bIBAaJIH B
cBoel Oonee pannen myonukanuu [1]. Ho B 1aHHOM ciydae pedp ueT o mpodiieMax ¢ OIEHKON TeKy-
YEeCTH KaJIpOB HA YPOBHE CTOPOHHETO HaOonaTenst. B OONbIIMHCTBE MPEANPUATHIA COTPYTHUKH KaJI-
POBBIX CITY>KO UMEIOT MOJTHYI0 HH(POPMAIIHIO O IPUYHWHAX BBIOBITHS pAOOTHHUKOB M BIIOJTHE MOTYT OIle-
HUTH TEKYy4eCTh KaJIpOB, MCIIOJB3YsI BTOPOW CIOCOO M MPUHHMAasi BO BHUMaHHE B MEPBYIO O4Yepeb
BBIOBIBIIX IO COOCTBEHHOMY KEJIaHUIO U 110 HHUIIUATHBE PadOTOIATENs.
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OcHoBaHMe AJIs IPUMEHEHHsI BTOPOrO CIIOC00a COCTOUT B TOM, YTO CPEIU NMPUYUH BBIOBITUS
paboTHUKOB (Tabia. 2) JOMHUHHUPYET 110 COOCTBEHHOMY >kenaHuio». B 2020 r. cpean BBHIOBIBIIKX pa-
OOTHHMKOB CIIMCOYHOT'O COCTaBa OPraHU3aLMH 10 BUY SKOHOMHUYECKON AeaTenbHOCTH «CelbcKoe XO0-
351CTBO, 0XOTA U JIECHOE X0341CTBO» B 11esIoM 110 Poccniickoit denepanuu 5Ta IpU4rHA UMeEIIa MECTO
B 78,1% cimy4aeB, u HaOII01a€TCS POCT ITOTO MTOKA3aTeINsl B IMHAMUKE.

Taxum 00pa3oM, TeKy4ecTb KapOB B CEIbCKOXO03IUCTBEHHBIX OPTaHU3AIMX SIBJISACTCS 3HAYH-
TEJNBHOM, YTO HETaTUBHO CKA3BIBACTCA HA DKOHOMUYECKHUX MTOKA3aTENSAX ITUX MPEIIPUITHH, BKIIIOYas
MIPOU3BOIUTENEHOCTh TPY/Ia, 00BEM BBIPYUKH U IPUOBLIH.

[Tpon3BoUTENBEHOCTD TPYyla B MacIITabax MpeanpusThs OOBIYHO ONPEEIIAeTCs KaK OTHOIIe-
HUe 00beMa BBIMYIIEHHON MPOAYKIUHU K YUCICHHOCTH paOOTHUKOB WIH K 00BEMY 3aTpayeHHOTrO pa-
O6oudero BpeMeHH. VMIMeeT mpakTHyeckoe 3HaueHHE OLEHUBATh 3(P(EKT OT MeponpuaTHii, HarpaBJIeH-
HBIX Ha CHJKEHUE CBEPXHOPMATUBHOM TEKYYECTH KaJIPOB C yYE€TOM TOT0, KAaK OHM MOBJIMSIIOT Ha yKa-
3aHHBIC BBIIIE ITOKA3aTENH, B IEPBYIO OYEPEb — HA IPOM3BOAUTEIBHOCTD TPyJa. DTO CBA3aHO C TEM,
YTO MHAMBHIYaJbHAS MPOU3BOIUTEIHLHOCTh IPUHUMAEMOI0 Ha pabOTy MCIIOJHUTENS B 3aMEHY YBO-
JMBILIErocs pabOTHHKA, KaK IPaBUJIO, HIKE BBIOBIBILIETO 10 TEX MOP, IOKA HOBBIN PAOOTHUK OCBAUBAET
npogeccHIo 1 alanTupyeTcs B KoyiekTuse. Kpome Toro, Kypupyromuii HOBU4YKa paOOTHUK BBIHYKIIEH
TPaTUTh YaCTh CBOEro pabouero BpeMeHU Ha 00yUYeHHE CBOETO IOJONEYHOr0, BCIEACTBUE YEro Mpo-
M3BOIUTENBHOCTh HACTABHUKA HA €ro pabodyeM MecTe CHUKAETCS.

PaccMoTpuM yCi0BHBIN IPUMEP OLIEHKHA YKOHOMHUYECKUX ITOTEPh OT TEKY4ECTH KaIpOB U IUIa-
HUPOBaHMA OI0JKETa OPraHU3alMOHHO-3KOHOMUYECKUX MEPOIPUSATHIA TI0 CHUKEHUIO TEKY4YEeCTH Ka/l-
POB 10 DKOHOMHUYECKHU JOIyCTUMOrO ypoBHs. [Iprmem, 4TO Ha NpeAnpUATHN SMIUPUYECKUM IIyTEM
YCTaHOBIICHO, YTO 3KOHOMUYECKH JOIYCTUMBII I'0JI0BOM ypPOBEHb TEKYUYECTH KaJIPOB B CBSI3H C BHIOBI-
THEM PaOOTHUKOB 110 COOCTBEHHOMY >KEJIaHHIO U 110 MHUIMATUBE paboToaarens cocrasiser 10% npu
TUTAaHOBOM peHTa0enbHOCTH 25%. DTOT ypOBEHb TEKYUECTH KaJpOB TaK)KE pacCMaTPUBAETCS KakK IUIa-
HOBBII.

KoadduuueHT TekyuyecTH KagpoB IO MTOraM OTYETHOIro rojaa cocraBuil 16%, u, cienoBa-
TEJILHO UMEIOTCS OCHOBAHUS JOOUTHCS €ro CHUKEHUs 10 ypoBHs 10%.

O1eHKa pacxo/I0B Ha 3aMEHY YBOJIUBILErOCs IEPCOHANA B OTYETHOM T'O/ly IPUBOJUTCS B Ta0-

e 3.
Taﬁﬂnua 3 — prlele 1N KOCBCHHbBIEC Pacxo/ibl HA 33Mel—[y Bblﬁl)lBl.[IﬂX paﬁOTHl/lKOB npeaAnpusaTusd 1mo COﬁCTBeH-
HOMY KE€JAHUIO U MHUIITUATHBE paﬁoTouaTeJm

Bcero
3arpathl B pacuere Ha
Uucio 3aMeIleHHbIX |  pacxo-
Pacxonpr OJIHy BaKaHCHIO, THIC. .
5 BaKaHCUH JIOB, THIC.
pyo.
pyo.
Pacxonpl Ha 3amereHne BaKaHCHH (BBI-
TUTATHl BBIXOJHBIX IMOCOOHH, BBITUIATHI IO
cyaeOHBIM M3AepkKKaM, o(opMIIeHHE TIPO- 5 195 975
HEeAypbl YBOJBHEHHS, 3aTpaThl Ha IOUCK,
MIPHUBIICYCHNE U HA€M HOBBIX COTPYIHUKOR)
OrmaTa Tpyaa HaCTaBHHUKA 7 195 1365
Hroro 2340

OmnaTa Tpy/1a HAaCTaBHUKA SIBJIAETCS JUIsl HETO KOMIIEHCALIMEN 32 BBIHYK/IEHHOE CHUKEHHE BbI-
paboTKK (MHIUBUAYAIEHON MPOU3BOAUTEIBHOCTH TPYJIa) U COOTBETCTBYIOIIEE YMEHBIICHHE CYMMBI
3apaboTHOM r1aTel. Ho eciu HacTaBHUK MOTy4YaeT KOMIIEHCALUIO, TO JIJISl MPEATPUSATHS — 3TO BHIHYXK-
JICHHBIE PacX0/Ibl, CBSI3aHHBIE C HEOOXOAUMOCTBIO IOATOTOBKM HOBBIX paboTHHKOB. [ToTepu npeanpu-
ATUSA 371€Ch PaBHBI YITyIIEHHOM BBIT0/I€ OT CHIKEHUS POU3BOAUTEIHLHOCTH TPY/1a paOOTHUKA, BBIIOJI-
HSIOILErO POJIb HACTABHHUKA.
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Ecnu TexyuecTh KaipoB HaXoAuIachk Obl Ha MJIAHUPYEMOM YPOBHE, cocTanistomiem 10% B rox,
TO (pakTHYECKOE YHCIIO BHIOBIBIIMX PAOOTHUKOB MO COOCTBEHHOMY JKEJIaHUIO U MHULIMATHBE paboTo-
natens coctaBuiio 0wl 122 ven., a He 195 den. CoOTBETCTBEHHO KOJIMYECTBO HOBUYKOB, TPEOYIOIINX
o0yueHHsI, yMEHbIINIACh ObI Ha

195 -122 =73 ygen.

CnenoBaTenbHO, CBEPXILIAHOBBIE MTPSIMbIE U KOCBEHHBIE PACXO0/IbI Ha 3aMEHY YBOJUBILIUXCS pa-

OOTHUKOB COCTaBJISIOT
2340/ 195 x 73 = 878 ThIC. pyO.

[ToMrMO CBEpXIJIAHOBOT'O YHMCIIa HOBUYKOB, TPEOYIOUIMX OOy4YeHHsI B TE€UEHHUE Tofa, UCXO/-
HBIMU JIaHHBIMU JIJI51 OLIEHKH MOTEPh BBIPYUKHU MPEANPUSITHS BCIECICTBUE CBEPXINIAHOBOM TEKY4eCTH
KaJIpOB CITy>KaT: CHUKEHHE NMPOU3BOIUTENIBHOCTH TPYy/la HACTABHUKOB HAa OCHOBHOM MeCT€ PalOThI;
MIPOJIOJKUTENLHOCTh 00YUEHHST; TUIAHOBBIN BBIXOJI BRIPYUKH B pacdeTe Ha OJIHOTO paOOTHUKA; CHIKE-
HUE MPOU3BOJUTENLHOCTH TPY/la HOBUYKOB 110 CPABHEHHIO C YBOJIMBIIMMHUCS PAaOOTHUKAMU; KOJIUYE-
CTBO JIHEH MpocTost 000pyIOBaHUA B pacyeTe Ha OJIHY BaKaHCHIO.

I'ogoBble MOTEpH OT CHMKEHHUS MPOM3BOAMTEIHLHOCTU TPyAa HACTaBHUKOB COCTaBIsOT 1,9
MJIH. py©. (Tabnuia 4).

Tadanua 4 — OueHka noTepsb BLIPYUKH NPEINPUITHSI BCJIEJACTBHE CBEPXIIAHOBO TEKYYeCTH Ka/IPOB

No 3HaueHue
n/m ITokazarens IIOKa3a-
TEIs

1. Ouenka nomepeo evIpyuKu 6c1e0cmeue CHUNCEHUSA RPOU3BOOUMEILHOCIU MPYOd HACMABGHUKOG
HA OCHOBHOM MecHie PABOMbBL 6 C6A3U CO C6EPXNIAHOGLIM KOJIUUECHEOM HOGUUKO8, MPeOyrouux

00yuenus
11 CHmxeHne MPOU3BOIUTEIBHOCTH TPYa HACTABHIKOB HA OCHOBHOM MECTE pa- 20
" | 6otsl, %
1.2 | CBepxmiaHOBOE KOJTUYECTBO HOBUUKOB, TPEOYIOMINX 00yUEHHS B TOJ 73
1.3 | IIpomomkHUTETLHOCTh OOYUCHHUS, JIH. 25
1.4 | IlnaHOBBIN BEIXOJ BRIPYYKH B pacdueTe Ha 1 4en. mH., THIC. pyo. 5,28

Utoro noteps BBIPYYKH OT CHHXKCHHUSI POU3BOAUTENHLHOCTH TPYa HACTABHUKOB
1.5 | Ha OCHOBHOM MecTe padoThL, ThiC. pyo. (cTp. 1.1 X cTp. 1.2 X c1p. 1.3 X cTp. 1.4), 1928

TEIC. py0.
2. Ouenka nomepn 8bIpYUKU 6C/1E0CHIEUE OMHOCUMETLHO HUKOI NPOU3BOOUMENbHOCHIU HOGLIX
DPabomHuKos

51 CHMXEHHE TPOU3BOJUTEIILHOCTA TPYJia HOBUYKOB IO CPABHEHHUIO C YBOJHUBIIIH- 15

) MUCS pa0OTHUKAMHU, B CPETHEM 3a Tofl, %o
2.2 | CBepXIIaHOBOE KOJTMYECTBO HOBUYKOB 73
2.3 | KommaectBo paboumx gHEH B roay (3a BEIYETOM JTHEH 10 3aITOTHCHUIO BAKAHCHH) 227
2.4 | IInaHOBBIH BBIXOA BBIPYUKH B pacueTe Ha | 4en. IH., ThIC. pyo. 5,28
)5 Hroro norepb BHIPYYKH OT OTHOCUTEIIEHO HU3KOH IPOU3BOIUTEIBHOCTH HOBBIX Pa- 13129

OOTHHKOB, THIC. py0. (cTp. 2.1% cTp. 2.2 X cTp. 2.3 X cT1p. 2.4), THIC. PYO.

3. Oyenka nomeps GvlpyUKU 0N BPOCHIOA 0OOPYOOBANHUS 6 NEPUOO OMKDPBIMBIX 6AKAHCULL

3.1 | CBepxmaHOBOE OTKpBITHE BaKaHCHM 73
3.2 | KonnuecTBo qHEi mpocTos 000pynoBaHU B pacueTe Ha OJTHY BaKaHCHIO 20
3.3 | IImaHOBBIN BEIXOJ BRIPYYKH B pacdueTe Ha 1 4en. mH., ThIC. pyo. 5,28

Hroro noteps BRIPYYKH OT IPOCTOs1 000pyI0BaHus, ThiC. py0. (ctp. 3.1 X ¢Tp. 3.2

340 crp. 3.3), ThIC. pYO.

7712

HOTepI/I BBIPYYKH BCJICACTBHUC OTHOCUTCIILHO HU3KOH MPOU3BOAUTCIIBHOCTU HOBBIX paGOTHI/I-
KOB 37IeCh Han0oJiee BeCOMbIE M cOCTaBIAOT 13,1 MitH. pyo.
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Kpome Toro, mpennpusTie HeCeT 3HAUUTENbHbIE TTOTEPH B CBSA3HM C HEMOJIHBIM HCIOJIb30Ba-
HUEM 000pyI0BaHUs, KOTOPOE UMEET MECTO BCJIEICTBUE TOTO, YTO BAKAHCHS 3aKPHIBACTCS B CPEIIHEM
3a 20 paGounx gHEH. ITH MOTEpU OIICHUBAIOTCS B pazMepe 7,7 MiH. pyo.

OO0mast BeIMYMHA Y5KOHOMUYECKHUX MOTEPh OT CBEPXIJIAHOBOM TEKY4YEeCTH KaJIpOB COCTABIISET
23,6 muH py6. X cTpyKTypa npencraBiieHa Ha puc. 1.

[IpsiMble 1 KOCBEHHBIE PacXO/bl Ha
3aMeHY BBIOBIBITNX PAaOOTHHUKOB
MPENPHUTHS IO COOCTBEHHOMY

IToTepu BIpyUYKH NpEeANPUATHS

KEJTaHUIO U NHUINATHBE
paboTonarens
-
OT CHIDKEHUS ITPOU3BOIUTEINEHOCTH TPy A
HACTaBHUKOB Ha OCHOBHOM MECTE PabOThI
| B CBSI3U CO CBEPXIUIAHOBBIM KOJIMYECTBOM
PACXOIbI HA 3aMEIICHHE HOBUYKOB, TPEOYIOIIUX 00yUeHUS
- BaKaHCHUH L 1,9 muH pyo0.
0,4 muH py®.
[ v
BCJIC/ICTBUE OTHOCUTEJILHO HU3KOM
HPOU3BOUTEILHOCTH HOBBIX
omiata Tpyaa pabOTHHKOB
- HACTaBHUKOB 13,1 miH pyo.
\
0,5 mutH pyo0.
p
OT MIPOCTOSA 000PYIOBAHUS B IEPHOA
- OTKPBITHIX BaKaHCHUH
7,7 mutH pyo.
"

Pucynok 1 - I'onoBbie 3KOHOMUYECKHE MOTEPH OT CBEPXIVIAHOBOM TeKY4eCTH KaJpOB HA NpeanpUusITUH

B cocTtaBe 3KOHOMHUYECKHX MOTEPh OT CBEPXIUIAHOBOW TEKy4eCTH KaJpOB IPEoOIafaloT Io-
TEpH BBIPYYKH MPEINPHUSITHS BCIEACTBUE CHUYKEHHSI TIPOU3BOIUTEIBHOCTH TPY/1a ¥ IPOCTOst 000pyI0-
BaHus. Jlos moTepu BBIPYYKH OyJEeT TeM BHIIIE, a 00IIasi BETMUYMHA IKOHOMHUYECKUX TOTeph OyneT
TeM OosblIe, 4eM OoJee CI0KHBIM SBISIECTCS TPY/I 110 3aKPHIBAEMbIM BaKaHCHSIM.

[Tomy4yeHHY0 OLIEHKY T'OJIOBBIX IOTEPh OT TEKYYECTH KaJpOB CIEAYET NCIIOIh30BATh KaK OpH-
SHTHUp AJIS TUIAHUPOBAHUS MEPONPUSATHI IO CHUKEHHUIO TEKyYECTH KaJPOB M MOBBILICHHUS Y PEKTHB-
HOCTH YIIPaBJICHUs YEJIOBEUECKHMHU pecypcaMu. BaxkxHo obecneunTs MIaHOBYIO peHTA0EIbHOCTh 3a-
TpaT, HaIpaBJsIEMbIX HAa CHU)KEHHE TEKY4YeCTH KaapoB. B Hammx pacyerax NMpHHATA IUIAHOBAsl peHTa-
06enpHOCTD 25%. J171s1 JOCTIKEHHS TaKOH peHTa0eIbHOCTH OI0/KET OpraHN3allMOHHO-9KOHOMHYECKUX

MEPOTIPUATHIA 110 CHUYKEHHIO TeKYYECTH KaJpPOB HE JOJDKCH MPEBHIIIAT
23,6 /1,25 = 18,9 muH py6.

HpOCKTHBIG OpTraHru3allMOHHO-3KOHOMUYCCKHUEC MCPOIIPUATHUS 1O CHUIKCHUIO TCKYUYCCTU KaIpOB

1 WX JIOMyCTUMBIN OIO/KET MPEACTaBICHBI B TA0IHIIE .
Tabauua S — [IpoekTHbIEC OPraHU3ALUMOHHO-IKOHOMHYECKHEe MEPONIPUATHS 110 CHHKEHHUIO TEKY4eCTH KA/iPOB

No T'omosoii Oro-
OpraHu3aioHHO-3KOHOMUYECKHE MEPOIIPUATHUS
/I JKET, MJTH pyo0.
1 | YBenudeHne HagOABOK 3a BEICIYTY JIET 8,0
2 | MarepuanbHas OMOIIb paOOTHUKAM 4,0
3 | Yaydmenue ycioBuil TpyJa U MOJIEPHHU3ANNS PA0OYUX MECT 6,9
Hroro 18,9
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BrinonHeHHbIE pacueThl SKOHOMUYECKOM 3P PEKTUBHOCTH MPEITIOKEHHBIX MEP MO CHUKEHHUIO
TEKY4YEeCTH KaJpOB MpeJICTaBlIeHbI B TA0IHUIE 6.

Tadauua 6 — Ixonomuueckasi 3PpGPeKTHBHOCTH NPEVIOKEHHBIX MeP M0 CHUKEHHUIO TEKYYeCTH KA/IPOB
THokasarenmn OT4eTHBIH Tpoekt IIpoekT Kk oT4eTHOMY
Tox roxay (+, -)

Bripyuka ot peanuzanuu, MiH pyo. 1922,6 1945.,4 22,8
3aTpatsl, MJIH pyoO. 1570,3 1589,8 19,5
Banosast npu0su1H, MITH pYO. 352,3 355,6 33
CpenHerooBasi YUCICHHOCTh PAOOTHUKOB, Yl 1219 1225 6

OrtpaboTaHo, ThIC. Ye.-4 2358 2370 11,6
BripaboTka npoayKiuuu Ha OHOTO pabOTHHKA, THIC. PYO. 1577 1588 10,9
BripaboTka npoayknuu B gac, pyo. 8154 821,0 5,6

Kak nokaspIBatoT pacdeTsl, B pe3ysbTaTe peaju3aluu IpeyIoKEHHbIX Mep, BaJIoBasi NpUObLIb
NPEeINpUATHS yBEINIUTCS HA 3,3 MITH pyO. ¥ OBBICUTCS POU3BOAUTEIBHOCTD TPYAA.

BeiBoabl. M3Mepenne TekyuecTH KaJpoB U YNPABICHUE €€ YPOBHEM SIBJISETCS aKTyalbHBIM
HaIIPaBJICHUEM COBEPLICHCTBOBAHNS MEHEP)KMEHTA COBPEMEHHBIX CEIbCKOXO03SMCTBEHHBIX MPEAIPHU-
atuid. B otnuune ot nporpammsl «1C: [Ipeanpusitue» cienyer oleHUBaTh TEKYYECTh KaJApOB 110 pe-
JIEBAHTHBIM NIPUUMHAM BBIOBITHS, K KOTOPBIM B IIEPBYIO OUepe b MPUHAIEKAT COOCTBEHHOE JKEJIaHUS
paboTHUKA U MHULIMATHBA paboTOaaTENs.

OKOHOMMYECKHM OCHOBAaHUEM YIPABIEHUS TEKy4YECThIO KaIpOB CIIy>KHT BO3MOYKHOCTb IOy~
YEHMs] 3HAYUMOT0 JI0X0J1a OT PEJIEBAHTHBIX OPTaHMU3AllMOHHO-9KOHOMUYECKUX MepornpusaThid. Muaan-
KaTOpPOM CIIY>KUT 3KOHOMHUYECKH JTOITyCTUMBIA YPOBEHb TEKYUYECTH KaJpPOB, IPU KOTOPOM pEHTa0Eeb-
HOCTb 3aTpaT Ha OPraHU3allMOHHO-DKOHOMHYECKHE MEpONPUATUS MEHbIIE HOPMATUBHOIO (IJIaHO-
BOT'0) 3HAYCHUS.

OreHKa 5KOHOMHYECKHX MTOTEPh OT CBEPXITIAHOBOM TEKYYECTH KaJpOB MTO3BOJISIET 00OCHOBATH
COIOCTAaBUMBIN OIOPKET OpraHN3allMOHHO-9KOHOMHUECKUX MEPOTIPHUSTUM, HAallpaBJIEHHBIX Ha IPEOT-
BpaIlIeHHUE ITUX NOTEPD.
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YK 338.43:502.08
A.U. /loopynosa, O.C. Akynusan, B.A. Jlomazoe, A.H. Axynuan, P.B. Kanunoc

TEXHUKO-9KOHOMHYECKHWI AHAJIN3 NCITIOJIb3OBAHUSI BHUOTI'A30BON
JHEPI'ETHUKH B AIIK BEJITOPOJACKOHM OBJIACTH

AnHotanus. [[puMeHeHne aTbTepHaTUBHBIX HCTOYHUKOB 3HEPTHUU B Poccnu HE0OX0mMMo paccMaTpu-
BaTh KaK BKHBIN (haKTOp MOJEPHU3AINHN POU3BOIUTENHHBIX CHJI, CIIOCOOCTBYIOMINX PEIICHHIO PsiIa BaXKHBIX
9KOHOMHMYECKHX, COLUAIBHBIX M 9KOJOTHYECKHX 3a1a4. OIHUM U3 TaKMX NCTOYHUKOB SHEPTUH SIBIIsIETCA OHO-
ra3, KOTOPBIN MCIIOJIb3YETCS IS TIOMYUYESHHsI OTHOBPEMEHHO JIBYX BHUJIOB DHEPIHH: TETLIOBON M DIIEKTPHUECKOM.
B crarbe 000cHOBaHA HEOOXOAUMOCTD BHEAPEHHS OHOTA30BbIX TEXHOJIOTHI MPEXK/Ie BCEro Ha KMBOTHOBOIUE-
CKHX KOMIUIEKCax, U B 11esioM B cucteme AIIK, mis mepepaOoTku 0TXOI0B CENbXO3MPON3BOJICTBA U MTOTyUEHUS
BBICOKO3()(EKTUBHOTO OPTaHUYECKOTO YAOOpeHwHs. VCIoap30BaTh TEXHOJOTHHA O€30TXOIHOTO IPOU3BOJICTBA
MOJKHO HE TOJIbKO Ha KPYITHBIX, HO U Ha CPEIHUX U MaJIbIX MPENPHUATHAX, U IPEXKIE BCETO B IKO-X03HCTBAX
pasnuuHbix THIIOB. Ha mpumepe depmbl «Jlanapimm kammannun OAQO 3enenas Jlonmmna benroposckoit obnactu
NPOBEJICH PAacUYET CTOMMOCTH, SKOHOMHUYECKON d((EKTUBHOCTH OMOTa30BOH YCTAHOBKH 3a T'OJl U YCTaHOBIICH
CpoK ee okynaemocTd. Caenanbl BEIBOJBI O TOM, YTO JUIA 0ojiee OBICTPOro BHEIPEHHUs] OMOra30BbIX YCTaHOBOK
He00X0aMMO 00paTUTh BHUMAaHHE Ha OIIBIT 3allafHBIX CTPAH B BOMIPOCAX TOCYIaPCTBEHHON MOIIEPKKU Pa3BH-
THS MOJIOYHOTO KMBOTHOBOJICTBA B YaCTH HUCIIOJIb30BaHMS aIMUHUCTPATHUBHOTO pecypca. Tak, B KauecTBe Mpu-
Mepa, 00s3aTh OMKaiIie IPeNpUsATHS OKYaTh U3IHUIIKA 3IIEKTPOIHEPTHH, TIPOU3BEACHHON ¢ TTIOMOIIBIO
BO300HOBJISIEMBIX UCTOYHUKOB DHEPTUH 110 JIbIOTHOMY Tapu(y; aBaTh JOTAIUIO HA K&KAYIO YCTAHOBKY B pas-
mepe 50% cpenHeil CTOMMOCTH; B Pa3bl MOBBICHTH IITPaQbl 38 HAPYLIEHUE YKOJIOTHYECKOT0 3aKOHOAATEIbCTRA,
pa3paboTaTh HAIOTOBLIE JIBTOTHI JJIS TEX OPTaHU3AIHi, KOTOPEIE Oy IyT COOII0OIATh TEXHOIOTHIO OE30TXO0AHOTO
MIPOM3BOICTBA.

KaroueBsble ciioBa: OnorazoBas yCTaHOBKA, ATbTEPHATUBHBIC HCTOYHUKA SHEPTUH, )KUBOTHOBOCTBO,
roCyJapCTBEHHAs MOJICPIKKa, SKOHOMIUYECKast 3PPEKTHBHOCTb.

TECHNICAL AND ECONOMIC ANALYSIS OF THE USE OF BIOGAS ENERGY
IN THE AGRO-INDUSTRIAL COMPLEX OF THE BELGOROD REGION

Abstract. The use of alternative energy sources in Russia should be considered as an important factor
in the modernization of the productive forces, contributing to the solution of a number of important economic,
social and environmental problems. One of these energy sources is biogas, which is used to produce two types
of energy simultaneously: heat and electricity. The article substantiates the need for the introduction of biogas
technologies, primarily in livestock complexes, and in the agro-industrial complex as a whole, for the processing
of agricultural waste and the production of highly effective organic fertilizers. It is possible to use waste-free
production technologies not only at large, but also at medium and small enterprises, and above all in eco-farms
of various types. For example, farm Landysh campaign JSC Green Valley Belgorod region the calculation cost,
the economic efficiency of a biogas plant for the year and set the period of her payback. Conclusions are drawn
that for faster implementation of biogas plants, it is necessary to pay attention to the experience of Western
countries in matters of state support for the development of dairy farming in terms of the use of administrative
resources. So, as an example, to oblige the nearest enterprises to buy surplus electricity produced with the help
of renewable energy sources at a reduced rate; to give a subsidy for each installation in the amount of 50% of
the average cost; at times to increase fines for violating environmental legislation; develop tax incentives for
those organizations that will comply with the technology of waste-free production.

Keywords: biogas plant, alternative energy sources, animal husbandry, state support, economic effi-
ciency.

BBenenne. Bo MHOTHX cTpaHaX B HACTOSIIEE BPEMsI aKTHBHO TPOBOISTCS HAYYHBIE UCCIIEIO0-
BaHUsI, B X0/I¢ KOTOPBIX aHAJIU3UPYIOTCS BCE BO3MOXHBIE CIICHAPUHU KaK OyJyIIUX KPU3UCOB, TaK H
AOJITOCPOYHOTO pa3dBUTUSA TCXHHUKHU, TCXHOJIOTHUU U APYTUX q)OpM I/IHHOBaLII/Iﬁ Ha HaAlIlMOHAJIbHOM U
MEXIyHApPOAHOM YpoBHsX. JlaHHass MeTonoorus, nmpuMeHstomasics ¢ 1970-x IT., Mo3BOISET OCy-
HIECTBJISITh KOMIUIEKCHBIC MHTETPUPOBAHHBIC TPOTHO3bI M3MEHEHH B cepe MHHOBAIIHIA, perHOHAITb-
HOW 5KOHOMUKH, HayKH. BechMa aKTUBHYIO MTO3UIUIO B JAHHOM BOIIPOCE 3aHMMAET POCCUHCKOE TIpa-
BUTCJILCTBO, ITOOIIPAA IMTPOrpeCcC NHHOBAITMOHHBIX TGXHOJ'IOFI/If/'I, IIO3BOJIAOMINX CO31aBaTh 3KOJIOIU4e-
CKH 0€30ITacHYI0 SKOHOMHUKY.
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B 10 xe Bpemsi MHpPOBOI KpU3HC MTOKA3aJ TAKXKE OCTPYIO0 HEOOXOAMMOCTH:

- MaKCHMAaJIbHOTO caM0O0OecreueHus KaK 101 U3 HallMOHAIBHON U pPEerMoHalbHON 3KOHOMUK,
KaK MCTOYHMKAMHU SHEPTUH, TaK U TOBApaMU U yCIIyraMH;

- Pa3BUTHUA «3I0POBBIX» TEXHOJOTHUW, SJHEPreTUUYECKUX PECYPCOB, MPOU3BOJCTBA TOBAPOB U
YCIIYT, OKa3bIBAIOIIMX MUHUMAJIbHOE BPEIHOE BO3JCHCTBHE KaK HA MOTpeOuTeNel, Tak U Ha OKpYIKa-
IOILYIO Cpeny;

- MAaKCUMAJIBHOM SKOHOMHH PECYPCOB M MpOrpecca BO30OHOBISEMBIX HCTOYHUKOB MOTYYCHHUS
SHEPTHUH.

YenoseuecTBo nociie 2020 rosa K0KHO BHIMTH HAa IPUHIMIINAIBHO HOBBIM yPOBEHB Pa3BUTHS
— a JIsl 3TOr0 OHO 0053aHO TOYHO U CKPYITYJIE3HO PaCCUMTATh BCE OCTAIOIINECS B €T0 PACHIOPSKEHHH,
MIPEXk/Ie BCETro, SHEPIreTHYECKUE PECYPChI, U HE OIIHOUTHCS B BHIOOPE CBOMX TEXHOJOTHUECKUX Ipaid-
BEpOB: Be/b MPOMBIIIJICHHAs] PEBOIIOIUSA C CAMOT0 CBOEr0 Hadaja Oblia COMpPSHKEHAa C POCTOM He-
XBAaTKH 3HEPropecypcoB, HEM30EKHO BEAYLIEr0 K SKOHOMHUUECKOMY U COLMAIbHOMY Kpusucam. [lpu
3TOM, OJTHAKO, HUKAK HeJb35 COITIACUTHCS C CEPbe3HbIM HccienoBaTeneM MmoBuaoBeM B., 6e3anen-
JSIIUOHHO YTBEPKIAIOLINM, YTO KOHIENIMS yCTOWYMBOTO pa3BUTHs, IIPEAIIOIAararolas oTkas oT Tpa-
JTUIIMOHHBIX PECYPCOB, MPUBEAET K TOPKECTBY «IKOJIOTUYECKOM YTOMHI»: Mepexoay Ha Oojee 10po-
rue u MeHee 3()(heKTUBHBIEC aTbTEPHATUBBL: TAK, IO €0 MHEHHIO, 3(()EKTUBHOCTH TIepepadoTKu OHO-
MacChl COCTaBJISIET TOJIBKO 4yTh Oosiee 35%. [IpennoxkeHHass HAMH METOJIMKA MCCIICIOBAHUS TTOKa3bI-
BAeT BBICOKYIO IKOHOMHYECKYIO 3((EKTUBHOCTh aJIbTEPHATUBHBIX TEXHOJIOTUN TIOTYUYESHUS SHEPTUH.

Pa3BuTHe oTpaciiv ;kHBOTHOBOCTBA SIBJISIETCS] OCHOBOIOJIATAIOIIUM (PaKkTOpoM i 3PPEeKTUB-
HOT'O Pa3BUTHUS BCETO arpONpPOMBIIIIEHHOIO KOMIUIEKCA, TaK KaK J0J1 MPOAYKIUH >KUBOTHOBOJCTBA
cocTaBisieT 0koio 35 % B cTpykType Beell npousBoaumon npoaykuuu AIIK [1]. B wactHocTH, yBEnu-
YeHHE TPOM3BOJCTBA MOJIOKA CIIEyeT paccMaTpUBaTh Kak MpoOIeMy rocyAapCTBEHHOTO 3HAYEHUS,
pelieHre KOTOpoil MO3BOJIUT B MEPCHEKTHBE, HAYYHO 0OOCHOBAHO M B MHTEPECax BCErO HaCeIeHMS,
YIOBJIETBOPUTH CIPOC HA MOJIOKO ¥ MOJIOYHBIE NIPOTYKTHI 3@ CUET OTEUECTBEHHOI0 IIPOM3BOACTBA. B
npuHATON J[oOKTpHHE MPOIOBOILCTBEHHON Oe3omacHocTu Poccuiickoit deneparuu npeaycMoOTpeHO
JOBEJICHUE YACTHFHOTO BECa OTEUECTBEHHOTO MOJIOKA U MOJIOKOMPOAYKTOB 110 90% B 001meM oobeMe
nponax Ha peiHke. [To qanaeiM [IpaButensctBa PO 3a mapT 2020 1., 06€CTICUEHHOCTH HACETICHUS MO-
JT04YHOH mpoaykimen coctasisgeT 50%. Habmogaercs Henonpou3BOJACTBO MOJIOKA, IOATOMY CTpaHa
BBIHY’KJIEHa UMIIOPTHPOBATh MOJIOUHBIE MPOAYKTHI U3-3a pyOexa. ITO MPUBEIO K CYIIECTBEHHOMY
YMEHBIICHHUIO ITOT0JIOBBS] KOPOB U CHUKEHHUIO MPOAYKTUBHOCTHU. [Ipobiema ycyryOmsiercs TeMm, 4To Ha
OCTaBIIUXCSI MOJIOYHO-TOBApHBIX (hepMax MpUMEHsIeTcs cTapoe 000pyA0BaHuE, a TAK)KE CaMU TEXHO-
JIOTHH COJIEP’KaHUsI KOPOB BEAYT K OCIIOKHEHHIO HKOJIOTHUECKOM CHTyalluu B peruoHax (6ospiroe
CKOIUJICHUE HaBo3a) [2, 3].

TopmokeHue pa3BUTHS CENbCKUX TEPPUTOPUI CBA3AHO M C HEIOCTATKOM O0ECTIeYeHUsI HEKO-
TOPBIX HACEJICHHBIX ITYHKTOB 1eKTpodHeprueil. CorinacHo CTaTUCTUKE, 3JIEKTPOIHEPTUeii o0ecrneyeHo
54% cenbckux nocenenuit PO. Kpome Toro, nosbimeHne tapudoB Ha 37IEKTPOIHEPTHIO OKA3bIBACT
3aMETHOE BJIMSHHE Ha MOBBIIIEHNE C€0ECTOMMOCTH MPOU3BEAEHHON MPOAYKIMU. DKoJorndeckas 00-
CTaHOBKa TOXKE HE OCTABJISAET JKEJaTh JIydlIero. MHOTHE CeNbCKOXO035MCTBEHHbIE IPEANIPUSTHS, B 1iE-
JISIX 9KOHOMHH, OTXObl BHIOPACHIBAIOT HA MOJIS WM CKJIAUPYIOT B HEMPUTOIHBIX AJII XPAHEHUS Me-
ctax [4, 5]. Ucxons u3 3TOro, yCKOPEeHHOE pa3BUTHE BO30OHOBISIEMBIX HCTOYHUKOB dHepruu (BID) B
Poccun HeoOxonuMo paccMaTpuBaTh Kak BaKHBIN (PaKTOp MOAEPHU3ALMN SKOHOMHUKHU, B TOM YHCIIE
CBSI3aHHOU C pa3BUTHEM MHHOBAIIMOHHBIX IIPOU3BO/ICTB, pa3pabOTKO HOBBIX HHHOBAIIMOHHBIX TEXHO-
JIOTHH, pa3BUTHEM MaJIOr0 U CpeJHEro Ou3Heca, CO3JaHUEM HOBBIX pabOUMX MECT, YIyUIIEHHEM CO-
LUAIbHBIX YCIOBUH, 3K0JIOTUH U T.11. [Ipoasmxenne BUD nomkHO oCylIeCTBIATHCSA B TECHOU yBA3KE
C peanuzaleit Mep 1mo sHeprocoepekeHuro [6].

B Hactosimee Bpemst ¢ ucnonszoBanueM BUD B Poccun B ro BeipabateiBaeTcsi okoio 8930
MJH. KBT 4 (0,9 % coBOKynmHOT0 MpOoU3BOJICTBA 3JIEKTPOIHEPTUH). B 00111€i1 MOIIIHOCTH YCTaHOBOK Ha
BUD maneie 'DC narot 37%, reorepmanbhbie — 5%, 6noTOC Ha oTxonax aepeBoodpadorku u LIBK —
57% [7, 8].

HemanoBakusIM (hakToOpoM pa3BUTHsI OMOHEpreTHKH B Poccuu siBisieTcsi TocyapCTBEHHAS
noaaepxkka. OHaKo, U3-3a UMEIOIIMXCS 3a11acoB HETH, raza U APYrUX IHEProeMKHUX UCKOMAeMbIX K
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BONPOCY MOJyYEHHUSI SHEPTUU U3 BO30OHOBIISIEMOTO ChIPbS OTHOCWINCH 0€3 JOKHOro BHUMaHus. U
ToJIbKO B 2012 rogy B MuHHCTEpCTBE CENBCKOIO X03s1iicTBa PO npHUHATO pelieHue o CoAecTBUM 1O
Pa3BUTHIO OMORHEPTETUKH B arponpoMBINIUIECHHOM Komruiekce [9]. B 'ocynapcTBenHO# mporpamme
Pa3BUTHS CEITLCKOT0 XO3SICTBA U PETYJINPOBAHUSI PHIHKOB CENbCKOX035HCTBEHHON POy KLIUH, CBIPbS
Y TIPOJIOBOJIBCTBUS (C m3MeHeHUs MU Ha 31 nexabps 2020 roma) mpeaycMOTpPEHO CyOCHIMPOBAaHUE Ya-
CTH 3aTpaT 10 KpeaAuTaM, NOJYyYSHHBIM Ha IpHoOpeTeHne OMOra3oBbIX YCTAaHOBOK. B sHepreTnueckoit
ctpareruu a0 2035 rona, yrBepxkaeHHOW 9 uroHs 2020 roga mpearycMOTPpEeHO CyOCHIUPOBAHKE MPO-
LIEHTHBIX CTaBOK I10 KpeauTaM, IPUBJIECUEHHBIM Ul Pa3BUTHUS IPOM3BOJICTBA OPraHU3ALUAMHU, IPOU3-
BOJSIIIMMU SHEPTUIO0 Ha OCHOBE BO30OHOBIIIEMBIX HCTOUHUKOB SHepruu. Taxxke Obuta coznana Mex-
BEJIOMCTBEHHasi paboyasi rpymma JJsi KOOpAUHALMH Pa0oT M0 Pa3BUTHIO OMO3HEPTETHKH B CEIHCKOXO-
3IMCTBEHHOM IPOM3BOJICTBE, KyJa BOILIM MpeAcTaBuTeIn MuHcenbxo3a, MuHsHepro, MuH3KOHO-
Mpa3BUTHUS, MuHIIpoMTOpra, a Takxke Poccenbxo3akagemMuu. PernoHanbHbIM OpraHam yIpaBlICHUS
AIIK pexoMeHI0BaHO NMPH peain3aliyi 3KOHOMUYECKH 3HAYMMbIX TPOrpaMM B 00J1aCTH pacTEHUEBOI-
CTBa W XKMBOTHOBOJICTBA, BKIIIOYATh B COCTaB MPOrpaMM OOBEKTHI OMOIHEPTETHKHU IO MepepadoTKe
OTXOJIOB CEJIbXO3IPOU3BOCTBA.

B psine cyobexToB PO peannsyroTcsi TUIOTHBIE TPOEKTHI IO CO3AaHUI0 OMOTa30BhIX YCTAHOBOK
JUISL IepepabOTKU OTXOJIOB CEIbX03MPOU3BOJICTBA, IPUHUMAIOTCS POTpaMMbl pa3BUTHs OMO3HEpTe-
TUKHU. Peanu3anys JaHHBIX TPOEKTOB CIOCOOCTBYET PELICHUIO PsiZia BaXKHBIX IKOHOMHUYECKUX, COLIU-
aIBHBIX U dKOJIOTHUECKUX 3ana4. MaTepec Poccuiickoit Deaepanuu k OMOTa30BbIM yCTaHOBKaM 00Y-
CJIaBJIMBAET CJIEAYIOIINE IPUUUHBI:

- mpo6ieMa HU3KOM MIIOTHOCTH MOKPBITUS Ta30BbIX U 3JIEKTPUUECKUX pacIpeeIUTEIbHbIX Cce-
Tel. [1o JaHHBIM CENIbCKOXO35IIICTBEHHOM NEPENNCH, CETOIHA TOJIBKO 37% KpyIHBIX U CPEAHUX CEJIb-
XO3MPOU3BOAUTENICH UMEIOT JOCTYI K Ta3opacipeesuTenbHbIM ceTsM 1 20% K ceTsiM TeriocHabxe-
Hus [ 10]. OrpaHUYEHHOCTH IOCTYyNAa K SJIEKTPUUECKUM CETSIM HE TOIBKO CACPKUBAET Pa3BUTHE CylIe-
CTBYIOILIUX CEJIbCKOXO3IUCTBEHHBIX MPEANPUATUN, HO U OTPAHUYMBAET Pa3BUTHE HOBBIX CEIbCKOXO-
3sIICTBEHHBIX MPOU3BOACTB. BHeIpeHe O10ra30BhIX YCTAHOBOK CIIOCOOHO PEUTUTh 3T MPOOIEMBbI KaK
B PErHOHAX C SHEProAePHUIIMTOM, TaK U B PErHOHAX CO CIIa0BIM Pa3BUTHEM CETEBON HHPPACTPYKTYPHI;

- mpo6ieMa yTHIIM3aluK OTXO0B arporpoMBIIIIIEHHOT0 KoMmIiekca Pocecnu, mpuueM Oonblias
4acTh 3TUX OTXOJOB HE YTUIM3UPYETCS. DTO MPUBOAUT K IMPoOIeMaM OKUCICHUS MOYB OTUYKICHHUIO
CEJIbCKOXO3SUCTBEHHBIX 3eMeTb MPH XpaHEHNH HaBO3a, 3arPS3HEHUIO TPYHTOBBIX BOJ M BHIOpOCaM B
atMocdepy MeraHa — mapHUKOBOro rasa. [lepepadborka orxomoB AIIK B Ouoras u yao0peHus pemaet
3Ty mpodiiemMy;

- HU3Kasi HHTEHCUBHOCTh OTE€YECTBEHHOTO CEJILCKOTO XO35IMCTBA. POCCUICKHNA arpOIpoOMBIII-
JICHHBIN KOMIUIEKC KpailHe Mallo MCIOJIb3yeT MUHEpAIbHbIE U OPraHuYecKue yI00peHHs] BHICOKOTO
KayecTBa. DTO OJIMH U3 (aKTOPOB, 00YCIABIMBAOIINX HIU3KYIO KOHKYPEHTOCTIOCOOHOCTh POCCHICKOM
CEIbCKOXO035MCTBEHHON MPOTYKIIUH.

OTX0/bI CENBXO3MPOU3BOICTBA B POCCUIICKOM arpoNpOMBIIUIEHHOM KOMITJIEKCE €5KEr0JJHO CO-
CTaBISIOT Oosee 770 MUIUTMOHOB TOHH U SIBIISIOTCS CYIIECTBEHHBIM YHEPIEeTHUECKUM PECYpPCOM, MPHU
nepepadoTke KOTOPOro BO3MOXKHO IOJIy4eHHE OMorasa, 2JIEKTPO3HEPTUU U TEIUIa, BBICOKOOETKOBBIX
KOPMOB ISl 5KUBOTHOBOJICTBa M MTHIIeBOACTBa. K mpuMepy, B pe3yibTaTe uX MepepadoTKU MOXKHO
MOJIy4uTh 66 MUIIIMApI0B KyOOMETPOB ra3a, 4YTO SKBUBAJIEHTHO 33 MUJUIMapAaM JIUTpaMm O€H3MHA U
oxoJi0 120 MIITHOHAM TOHH BBICOKOKQU€CTBEHHOTO TPaHYIMPOBAHHOTO yI0OpEHUSI.

YcaoBusi, MaTepuaabl 1 MeToAbl. B paboTe KCIoib30BaHbl METO/IBI CTATUCTUYECKOIO aHa-
nu3a (CpaBHUTENBbHBIN, aHAIN3 TUHAMUYECKUX PAZOB) U SKOHOMHKO-MaTEMaTHUYECKOTO MOJAEpUPOBa-
HUSL.

Pe3yabTaThl U 06cy:xknenue. B benropoackoii 061acTi cutyaiysi ¢ BO30OHOBISIEMBIMH HC-
TOYHUKAMM 3HEPTUU COCTOUT KyJla Jydllle, 4eM B Apyrux peruonax. ['ybepnatop benropoackoit 00-
JACTH MOAJIEPKal MPOEKT MO CTPOUTENHCTBY OMOTa30BBIX YCTAHOBOK HA CBUHOKOMITJIEKCAX MECTHBIX
arpoXoJIIUHI OB, KOTOPbIE padOTal0T Ha )KUBOTHOBOJYECKUX CTOKAX.

[lepBBIM MUJIOTHBIM MPOEKTOM cTaja OWOra3oBas yCTaHOBKA, BBEACHHAS B DKCILTyaTallUIO B
2012 rogy xomnanuein OAO «PernonanbHbIi IEHTp OMOTEeXHOI0THID B Bopucosckom paitone benro-
pornckoit obmactu Ha CTPUTYHOBCKOM CBHHOKOMILJIEKCE, KOTOPBIN MPUHAMICKHUT TPyIIe KOMIIaHUN
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«Arpo-benoropee». [IpoekTHass MOIIHOCTH OMOTAa30BOM ycTaHOBKU «baitiype» 7,4 mummona kBt
yacoB 1 3200 rurakanopuii Teria B roa. CTaHIMs IOCTPOEHA PAIOM C IEHCTBYIOIIIMM CBUHOKOMIIIEK-
coM Ha 16 Thicay rosos. [ToMuMo 3HEpreTUYECKUX MPOAYKTOB, HA CTAHIIMH TaKXKe TUIaHUPYETCS BbI-
pabatsiBaTh Oosiee 19 Thicsd KyOOMETpOB opraHnyeckux yaoopenuii B rog [11].

BTOpeIM TUJIOTHBIM MPOEKTOM CTajd OMOTa30BBIA 3aBOJ, CO3JAAHHBIM TPYMNIOW KOMIAHUN
«Arpo-benoroprse» u komnanue «Anbt IHepro» B cene Jlyuku [IpoxopoBckoro paiiona. 3aBoj mne-
pepabartbiBaeT 73,5 THICSIYM TOHH CBHIPBS B TOJI. DTO OTXOJBI MsicomepepadaThIBarOIETO 3aBOa U TH-
O6punHo-cenekunonHoro neHrpa ['K «Arpo-benoropse». O0beM MpOU3BOJICTBA ANEKTPOIHEPTUU CO-
cTaBiisieT 19,6 MIJUIMOHA KWJIOBATT-4acoB B TO/l, TEIJIOBOM HEPTUH - 18,2 ThICAYM TUTaKAJIOPUH B TOJT
1 66,8 ThICSIUM TOHH OpraHndeckux yanoopenuid. [Ipu sTtom Gnora3oBblii 3aBoj1 00CTYKUBAET J1Ba Mpe/I-
npusdTus «Arpo-benoropbs». Mexay Tem, TOJIBKO y 3TOT0 arpOX0JIIMHTA B PErHOHE 52 CeNbX03Mpe-
MIPUATHS, a B 1IEJIOM 10 00JIaCTH HACUUTHIBAETCS MOpPsIKa TpexcoT [12].

[Ipu rocygapcTBeHHON MOAIEPKKE UTAHUPYIOTCS aHAJIOTHYHbIE MPOEKTHI Ha 0aze «benropon-
ckoro OexoHa», « MupaTopray u Ipyrux koMrnanuil. [I[puMeHuTenpHO K HyK/1aM OTpeOUTeIe MOXKHO
BBIICTIUTH CJIEAYIOLIUE OOJACTH MCIOJB30BaHUSI OMOTa30BbIX YCTAHOBOK C Pa3IMYHON MPOU3BOAU-
TEJIBHOCTBIO: JIJIsl MEJIKHX (PepMEepCKUX XO3SUCTB, IKO-XO3AUCTB U CeIbUaH, UMEIOIUX JINYHOE MO
coOHOe X0351CTBO, BKIIOYaromee 2-3 KOPOBBI, HECKOJIBKO CBUHEW W HECKOJIBKO JECSITKOB KYp, AJIS
cpenHuX pepMepCKUX XO3UCTB, IKO-X03s1cTB, uMeronux oT 50 ron. KPC, wnu ot 500 roin. cBuHeH,
iy oT 5000 0. NTULBL; AT KPYIHBIX CEIbCKOX03sICTBEHHBIX npeanpustuii: pepm KPC, sxo-ko-
OTIEPATUBOB, SKO-KJIACTEPOB, CBUHOBOAYECKUX KOMIUIEKCOB, NTHIE()adpuK. OpUeHTHPOBOYHAS CTOU-
MOCTb YCTAHOBKH 3aBHUCHUT OT IIPOU3BOJIUTEIBHOCTH U CTEIIEHU aBTOMATHU3AIlMU U COCTABIISET B CPeJl-
HeM ot 100 o 1500 teic. py0., TexHUdeckon gokyMenTauu — ot 60 1o 500 teic. py6. Ecnu 3aka3un-
KaMH YCTaHOBKH SIBJISIFOTCS] MEJIKHE U CPETHUE X035iICTBa )KUBOTHOBOIYECKOM OTPACIIH, TO CTOUMOCTh
BCET0 IIPOEKTA JIOKUTCA HA CTOUMOCTD JINTpa Mosioka. Ho Harpyskate CTOMMOCTb JIUTPA MOJIOKA JIUIII-
HUMU pacxo/laMy HempaBHIbHO. JKMBOTHOBOJYECKHE X0341CTBA KaK 3aKa34MKU U UHBECTOPBI CTPOU-
TENbCTBA OMOTra30BBIX CTAHIIMI CMOTYT MOTYYUTH MIPH PEATU3alliU MPOEKTA MOBBIIICHHE IKOIOTUYHO-
CTH CYIIECTBYIOUINX MPOU3BOACTB U MOJYyUYEHUE OPraHUYECKUX YI0OPEHUI JUIsl CBA3aHHBIX arpapHbIX
MIPOU3BOJICTB, a TaKke oOecreyeHne MPOU3BOCTBA COOCTBEHHOMN JEKTPHUUECKON U TETIOBOM HHEP-
ruel. OTo AOCTAaTOYHO OOPEMEHUTENBHO C TOYKHU 3PEHMS JOIMOJIHUTEIbHONM HMHBECTULIMOHHOMN
Harpy3KH, BIUSIONIEH HA KOHKYPEHTOCIOCOOHOCTh. [109TOMY KMBOTHOBOIYECKUE XO3SHUCTBA HE TO-
TOBBI B [TIOJIHOM 00BbEME BBICTYNATh B POJIM 3aKa3UMKOB TaKUX MPOEKTOB 0€3 CYIIECTBEHHOM rocyaap-
CTBEHHOU MOJIICPIKKH.

BaxHbpIM (hakTOpOM UTsI penIeHus: mpoodIeMbl peHTa0EIHbHOCTH MOJIOYHOTO CKOTOBOJICTBA SIB-
JISIIOTCSI HEJIOCTATOYHAs TOCYJapCTBEHHAS MOAIEP>KKa MOJIOYHOTO CKOTOBOJICTBA, KOTOPAsi B LIEJIOM T10
CTpaHe COCTaBJsIET OKOJO 5% OT MpPOM3BOACTBEHHBIX H3JEPKEK. XOTS, B TOCYJIapCTBEHHOM IpoO-
rpaMMe pa3BUTHS CEIbCKOTO XO3SHUCTBA U PETYIHMPOBAHUS PHIHKOB CENbCKOXO3SICTBEHHON MPOIYK-
IIUH, CBIPBS ¥ TPOAOBOJILCTBHS (B pel. oT 31.12.2020 Ne 2469), mocTaBiieHa 11€J1b, yBeJIMYEHUE 00be-
MOB TPOM3BOJICTBA MPOIYKIUH KUBOTHOBOACTBA — Ha 10,2 %, a mporpamma pa3BUTHUS SHEPTETHKH,
IpeycMaTpuBaeT I0OBEACHNE B 00111eM OaraHce CTpaHbl 1011 BO30OHOBIISIEMBIX HCTOUHUKOB SHEPTUU
10 4,5 %. Oco00 ocTpo BCTaeT BOMPOC ONTUMHU3ALNU TOCYIAPCTBEHHOMN MOANEPKKHU CEeIhCKOXO035M-
CTBEHHBIX TOBapOIPOU3BOAUTENEH 10 HAIIPABIEHUIO )KUBOTHOBOCTBA. | '0Cy 1apCcTBEHHAs MOAEPIKKA
oTpacJiell )KUBOTHOBOJCTBA BKIIIOYAET: Pa3BUTHE MOJIOYHOTO KHBOTHOBOJCTBA; MOJJIEPIKKA TIIEMEH-
HOT0 JKHBOTHOBOJICTBA; MOJIEPKKa MJIEMEHHOT0 KPYITHOTO POraToro CKOTa MSICHOI'O HalpaBJIEHUs!.

Ha pa3BuTHe »KUBOTHOBO/CTBA U3 OI0/DKETHBIX CPEJICTB TOCYIapCTBEHHOM mporpamMmbl B 2020
r. ObLIO BBIAENEHO 33,3 Mp. pyOJiel, B TOM YUCIIE MSICHOE U MOJIOYHOE CKOTOBOJICTBO MOJAEpKaIN
B 00Beme 9,35 mupa. pyOuneii u 24,85 mipa. pyOiielt COOTBETCTBEHHO.

[To naHHBIM CYeTHOW ManaThl, MPUYUHAMH HE3(PPEKTHBHOCTH TOCYAAPCTBEHHOM MOIICPIKKH
SIBJISTFOTCSL:

- M30BITOYHOE KOJIMYECTBO CyOCH U (Y4TO BeleT K HEMPOAYKTUBHOMY MCIOIB30BAHUIO OIOA-
KETHBIX CPEJICTB);

- 1yOJMpOBaHHME HEKOTOPBIX CyOCHAni (Hampumep, NOoAAEpKKa MOJIOYHOTO >KMBOTHOBOJICTBA
permaMeHTHpYyeTCs IByMS OTACIbHBIMH MOANPOTrpaMMaMH );
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- HE BOCTPEOOBAaHHOCTh CYOCH MM MO HEKOTOPHIM HAaIPaBJICHUSM.

B I'epmaHnu cnoXuiiach MPOTUBOIIONIOKHAS CUTYalUs 110 cpaBHEeHHUIo ¢ Poccueii, Tam HaOr0-
JlaeTcsl Iepenpou3BOJICTBO MOJIOKA, CTpaHa caMoo0OecreueHa MOJIOYHBIMU IIPOAYKTaMH NMUTaHUS Ha
100%, a ocHOBHast Macca (epM OCHAIlIEHa IO MOCIeIHEMY YPOBHIO TeXHUKH. HecMoTps Ha To, 4TO B
I'epmanun HabmogaeTcs Nepenpou3BOJCTBO MOJIOKa ['ocynapcTBeHHas MOAAEPKKa MOJIOYHOTO JKHU-
BOTHOBO/JICTBA B 4 pa3a Bblle, ueM B Poccun. Ocoboe mecto B ['epMaHuy yAETSAIOT TaK Ha3bIBAEMbBIM
00bEIMHEHNAM CEMEINHBIX (epM, IJIe YUCIEHHOCTh KPYITHOTO POraTroro ckora He mpesbimaeT 40 ro-
JI0B, 00bEIMHEHHUSM MPEIOCTABIISAIOTCS AOTALMY IS IPHOOPETEHUsI 000py0BaHUS AJIs epepaboTKH,
OXJIAKJECHUS, COPTUPOBKY U NPEANPOJAKHONU MOATOTOBKH MPOLYKIUH.

Camble OonpIne cyOCHIMH BBICISAIOTCS HA MOANCPKKY O€30TXOAHOTO MPOU3BOJCTBA. Mak-
CHUMAaJIbHBIN pa3Mep cyocumuii aiis 3Tux 1eneit coctasiuser 200 ThIC. €BpO Ha 3-TIETHUHN MIEPUO]T, TAKKE
MIPEOCTABIIAIOTCS TOCTAPAHTHUH 110 KpeauTy B pazmepe 80% ero croumoctH. brnaronapst 6uora3zoBbim
yCTaHOBKaM Ha (pepMax NpUMeHseTCsl 0€30TX0AHAsl TEXHOJIOTUS TPOU3BOICTBA MOJIOKA, a BBIpaOOTaH-
Has Ha HUX DJIEKTPOIHEPTHUs MOCTABIIAETCS B ONrKaiflliie HaceleHHbIE MyHKTH. B I'epMmanum Toxe
HMMEIOTCSl CBOM TIPOOJIEMBI, CBSI3aHBI OHU C BHICOKOW BBIOPAKOBKOM CTaja M ¢ HU3KOW IIEHOM Ha peasu-
3allMI0 MOJIOKA, YTO JI€JAeT HE BBIMOJHBIM IPOMU3BOJCTBA MOJIOKA U TPO3UT MCYE3HOBEHHEM LIEIBIX
oTpacieil MOJIOYHOIO HAIPaBJICHUs B psAJ€ PETMOHOB CTpaHbl. BO3HMKIM 3TH NMpoOsieMbl, MpexXIe
BCETr0, N3-3a «IIOTOHU MOBBILICHHUS POYKTUBHOCTH KOPOBY» U COKPAILEHHSI PHIHKOB COBITa MOJIOYHOM
nponykuuu. K npumepy, nuk crnazna LeH Npuuieics Ha BBeJcHue Poccnell 3anpera Ha MOCTaBKA MO-
no4Ho# npoaykuuu 7 aBrycra 2014 r. [lns yctpanenus 3tux npo6iem B 'epmanuu pazpaboTaHbl Mpo-
rpammbl «llomnepxkka maHOBaIui B chepe AIIK» m «AHTHKpU3HUCHAS MporpaMma MPaBUTEIbCTBA
OPI" mo ATIK».

CpaBHUTEIIBHAsA XapaKTEPUCTUKA OCHOBHBIX BHUJOB MOAJEPKEK MOJIOYHOIO )KHBOTHOBOJCTBA
B Poccum u I'epmanuu npeacrasiena B rabuure 1.

Ta6uauna 1 - OcHOBHbIE BH/IbI rocrnoaiepKKvu paspuTuss MOJIO4YHOI0 )KUBOTHOBOACTBA B Poccum u FepMamm

Poccus

I'epmanus

- CTPaxOBaHME DIIUTHOT'O MTOTOJIOBBSI CKOTA;
- OIO[PKETHBIE JIOTALMK;

- BBIIJIATa KOMITCHCAIUH CEIbCKOX03IHCTBEHHBIM TO-
BapOIPOM3BOAMTEISIM W3 pacdyera OIpeAeTIeHHON
CYMMBI cyOcuIiK Ha | KT pean30BaHHOTO WK Tepe-
pabOTaHHOTO MOJIOKA;

- KOMIICHCAIUSI YacTH 3aTPaT CENbXO3MPOU3BOIUTE-
nsM, Ha cojepxanue, npuobperenue KPC — u3 pac-
4eTa ONpelIeNIeHHONH CyMMBI CyOCHANH 3a TOJIOBY W3
MaTOYHOI'O CTaa;

- BO3MEIICHHUE YaCTH 3aTPaT CEIbCKOXO03SMCTBEHHBIM
opranuzanusM U1 KOX Ha co3gaHue )KUBOTHOBOYE-
CKOT'0 KOMIUTIEKCa MOJIOYHOTO HarpasiaeHus — 10 50%
3arpar;

- BO3MEIIICHHUE HEIOMOJIYYCHHOIO JI0X0/a IPOU3BO-
JUTEIIEM TIPU CIICPKUBAHUH POCTA [IEH Ha COLUAIBHO
3HaYNMBbIE TIPOTYKTHI.

- JOoTaluM Ha Jyra u nacrouma B pasmepe 37
€Bpo/Ta, pH 3TOM Ha 1 KOPOBY CyOCHAMPYETCS
TOJILKO 3 ra macTOMWIN; Ha TH LEIH MPEAyCMOT-
peHo 113 miH. eBpo exeromuo (111 miH. eBpo —
cpenctea deaepaibHOro OHKETa, 2 MITH. €BPO —
cpencrea EC);

- oTays Ha MOJIOYHBIX KOPOB B pazmepe 21 eBpo
Ha TOJIOBY ISl IPOU3BOASALIMX MOJIOKO XO3SIHCTB;
Ha 3TH LEJIH PELyCMOTPEHO 85 MIIH. €BPO, U3 KO-
TOPBIX cpezicTBa U3 (eaepanbHOro Ot0KeTa — 55
MJIH. €BPO;

- JIOTIOJIHUTENbHAS JOTAllMs Ha JIyra U nacTouina
B pa3Mmepe 20 eBpo/ra BBIIIAYMBAETCS B paMKax
aHTUKpu3uCcHOU nporpammbl EC aji1 MONIOYHOTO
cekropa, OPI" Beimensier Ha >TH e 61 MiH.
€Bpo.

Jlnst Toro, utoOb1 benropockas o6aacTk 3aHUMaNa JTUIUPYOLIHE TO3UIMHA B OMOIHEPTeTHKE,
HY>KHO YCOBEPIIEHCTBOBATh 3aKOHOIATEIBbHYIO 0a3y IMOCPEACTBOM BBEACHUS JBIOTHBIX Tapu(pOB U
CHEeLMANbHBIX JILIOT, a TAKXXKEe HEOOXOIUMO JIeTallbHO NMpopaboTath (enepanbHblil 3akoH «O0 oTXonax
MIPOM3BOJICTBA U NMOTpebieHus». B kauecTBe npruMepa BHEApEeHUsT OMOra30BbIX YCTAaHOBOK HA MPOU3-
BOJICTBE MOTYT CIIY)KHTh KaK 3amaJHble, TaK U BOCTOUYHbIE CTpaHbl — ['epmanus, SAnonus, Kuraii, U3-
pauiib, B KOTOPBIX CTPOTO perjiaMeHTHpOBaHa 3aKOHO1aTeNbHas 6a3za B 3ToM Bompoce [13].
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Hamnpumep, B 'epmanuu u SInoHUM CyIIECTBYIOT 3€JIeHbIE Tapu(bI A1 TPOU3BOIUTENCH IJICK-
TPOPHEPTUHU HAa OCHOBE OMOTa30BbIX YCTAHOBOK. B 3THX cTpaHax B 3aKOHO/ATENIbHON 0a3e MpOonucaHo,
YTO BCE MPEANPUATUS 00s13aHBI MOKYNATh U3IUILKH 3JIEKTPOIHEPTUH, MTPOU3BEICHHON C OMOIIIbIO
BO300HOBIISIEMBIX MCTOYHUKOB 3HEPTUU 110 JBIOTHOMY Tapudy, IpUYeM CTOMMOCThH MpOoJgaBaecMoOi
31eKTpuueckoil 3Hepruu Ha 10-15% Bbllie, yeM Mpu UCHOJIb30BAaHUM TPAJULIMOHHBIX BUIOB TOILINBA.

B KuTtae BbIensoTcs crienuaibHble J0Taluu U IproOpeTeHus: 0MorazoBoro 000py10BaHus
B pazmepe 200 MUJUTHOHOB JOJUTAPOB €KErOHO Ha MOAJIEPHKKY CTPOUTENLCTBA OMOra30BbIX TEXHOJIO-
ruil. Jlotanus Ha Kakayro ycTaHOBKY paBHseTcst 50% cpennell ctouMocTH. Taxxke MpoBOAUTCS MOJIN-
THKa TPAHTOB, JIJIsi PA3BUTHs COOCTBEHHOTO IMPOU3BOJICTBA OMOTAa30BOT0 00OPYIOBaAHUSI.

B Benropoackoii 061acTi mpobiieMa SKOJIOTHH 3aHUMAeT 0c000e MECTO, TaK Kak 00JIacTh sB-
nsietcst ogHUM u3 uniepoB poccuiickoro AITK. Ona npousBoaut 1679,8 Teic. T. Msaca u 442,5 TbIC. T.
MOJIOKA, YTO COCTABIISIET AECATYIO YacTh NPUOBUIH B celibckoM Xo3sicTBe Poccun. Cocpenotouenue
00JBIIOTO KOJUYeCcTBa (hepM, MPUBOIUT K OOIBIIOMY CKOIUICHHIO HaBO3a, KOTOPOE OKa3bIBaeT Iryou-
TENbHOE BIIMSHUE HA OKpYXKarollyto cpeny. Hampumep, Ha 3eMEIbHOM yYacTKe CEIbCKOX03HCTBEH-
HOTO Ha3HAYEHMUs, MMPUJIETAIONIEM K MOJIOYHO-TOBApHOMY KoMmIuiekcy B cene Epuk, benropoackoro
paifona, Ha Tuomaau 4,6 ra HHCIEKTOPOM yrpasieHus: Poccenbxo3Haa3opa B XoJie IpOBepKU 0OHa-
PY’KeHbI OypThI HAaBO3a KPYITHOT'O pOTraToro ckoTa. MccnenoBanus NoYBEHHBIX P00, TOKa3aIH 3arpsi3-
HEHHE JaHHOI YacTH 3eMEJbHOI0 y4yacTKa OaKTepUsSMHU TPYIIbl KAIIEYHON MalIOYKU U IHTEPOKOK-
kamu. Takue ciydau He eIMHUYHbIE, aHAJIOTUYHbIE CUTYalluu TpociexuBatorcs B ['yokuHckom, Uep-
HSTHCKOM paioHax, I7ie pyKOBOJAUTENN CENbXO3MPEANPUATUI 3a4acTyI0 pagi COOCTBEHHOW MPUOBLTH
MPEHEOPETaI0T SKOJIOTHEH.

YroObl n30exaTh MOJOOHBIX CUTYAIM, HEOOXOIUMO BBECTH HOBBIE 3aKOHBI U U3MEHHTH CY-
IIECTBYIOIIME B HKOJIOTMYECKOM 3aKOHOJIaTENIbCTBE, a TAKXKE MPUHATH IPOrpaMMy 10 Pa3BUTHUIO OHO-
ra3oBoii snepretuku. Hanpumep, B @PI" em€ B 1975 1. Oblia peanu3oBaHa nporpaMma 1o cokparie-
HUIO 001ero o0bemMa 0TX00B 3a CUeT O€30TXOIHBIX TEXHOJIOTHH, YBEIUYCHHS CPOKOB CITY>KOBI MPO-
TYKITUH, TOBBIIICHHUS KO3 PUIIUEHTA MOJIE3HOTO HCIIOIB30BAHUS CHIPhS U CAMUX OTXOJ0B, BKIIOUast
YTWJIN3ALKI0 BTOPUYHOTO CBIPbS, MCIOIb30BAaHUS OTXOJOB B KaU€CTBE MCTOUYHUKOB DHEPIMM U HX
BKJIFOUEHUS B OMOJIOrHYecKuil Kpyrooooport Bemiects [14].

brnaronaps stoit GnecTsiie pealn30BaHHON porpaMme SKojJoruyeckas oocranoBka B I'epma-
HUU SBJSETCS] MPUMEPOM I JPYTHX CTPaH, a 3KOJOTHYECKOe 3aKOHOAATeIbCTBO JYUIIUM B Mupe. B
CTpaHe€ HET JKOJIOTMUECKUX MpoOJIeM, TaK KaK Ha CEIbCKOXO3SNUCTBEHHBIX MPEANPUATUAX TPUMEHS-
I0TCS TEXHOJIOTHH 0€30TX0AHOTO POU3BOACTBA.

Poccust MOKeT 4acTUYHO NEPEHSTH OIBIT 3aMlaHBIX CTPaH U C U3MEHEHUSIMU BBECTU B OTEIIb-
HBIX PEeTHOHAaX, Takux Kak benropoackas obnacts [15]. K Tomy ke ombIT mpuMeHEeHHs OMOTa30BBIX
YCTaHOBOK ISl YTHJIM3ALIMHU CEITbCKOXO03SICTBEHHBIX OTXOJIOB Y O0JIACTH YK€ eCTh. DYHKIIMOHUPYIO-
umx B benropoackoit o6mactu AByx O6MOra3oBbIX yCTaHOBOK — baiiiypsl B bopucoBckom paiione u
Jlyuku B [IpoxopoBckoM paiioHe Jjisi 00€CTIeUeHHs IKOJIOTHYECKH YUCTOTO MPOU3BOJICTBA U YHHUTO-
KEHHS OTXOJ0B HEAOCTATOYHO, UX JOJHKHO ObITh HAMHOTO Ooubliie. Mcrmonb30BaTh OMOra3oBbie ycTa-
HOBKH MO’KHO HE TOJIBKO Ha KPYITHBIX, HO M Ha CPETHUX U MaJIbIX MPEANPUATHUAX.

AHanu3 6Mora3oBoii YHEPTreTHUKU TOKa3al, YTO UCIOIb30BaHNE OMOTa30BbIX YCTAHOBOK UMEET
OoJIbIIIe TOCTOMHCTB, YeM HEAOCTATKOB (TabmuIa 2).
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TaﬁJmua 2- HOCTOHHCTBa W HCAOCTATKH OHMOTra30BbIX IHEPreTUICCKUX YCTAHOBOK

JocrouncTtra

HenocraTtku

- YMEHbLIEHUE KOJIMYECTBA OPTaHMUECKIX OTXOAOB 32 CUET UX Tepepa-
0OTKHU;

- IPOM3BOJICTBO YHCTOTO U IKOJIOTHYECKOTO TOIUIMBA — METaHa;

- BO3MOKHOCTb MOJTyYeHHE YHCTOTO OPTaHMYECKOTO yI00pEHHsI, TaK KaK
B IIpolecce OpokeHust OOJBIIMHCTBO BO3OYAUTENEH U CEMSH COPHSIKOB
MOTU0OAIOT, TaK )K€ 3alaxu OT IMOyIeHHOTO YAOOpEH!s HETIPHUSATHEBI My-
XaM ¥ IphI3yHaM;

- B mporecce GepMeHTanuu a3or, Gocdop, Kanuil u apyrue UHTpeIu-
€HTHl yAOOpEeHMs TOYTH TOITHOCTHIO COXPAHSIOTCS, YacTh OpraHHye-
CKOT0 a30Ta Mpeodpa3yercsi B aMMHAYHBIH a30T, a 3TO YBEIIMYMUBAET €T0
LEHHOCTB;

- OCTaTKH IPOIecca METaHOBOTO OPOIKEHHSI MOYKHO HCIIOJIB30BaTh B Ka-
YecTBE KOpMa IS )KHBOTHBIX;

- IPOCTOTAa Mpolecca OMOra3oBoro OpoKeHus!, KOTOPHIK He TpeOyeT BbI-
JIeJIEHNE KUCIIOPO/ia U3 BO3AYXa;

- WCIIOJIb30BaHUE aHA’POOHOTO IIJaMa B KadecTBe OBICTPOro Hadajia
OpOXEHUS TIPH 3arpy3Ke MEPBUYHOTO CHIPbs, 0€3 MPUMEHEHHUs MHTa-
TEJIbHBIX BEIIECTB;

- Orora3oBBIe YCTAaHOBKHU paboTaroT 24 9aca B CYyTKH, 7 JHEH B HENEIIO,
KpYTJIbIA ToA. ABTOMAaTHYECKOE yIpaBIeHWE CUCTEMOM, IS yIpaBJiie-
HUsI JOCTaTOYHO OJJHOTO YeJIOBEKa JBa 4aca B JICHb.

- YCTPOWCTBO CIJIO)KHOE U
TpeOyeT OONBIINX MHBECTH-
LIU{ B CTPOUTEIILCTBO;

- TpeOyeTcsi BBICOKHIl ypo-
BEHb CTPOMTEJILCTBA, YIPAB-
JICHUS. 1 00CITyKUBaHUsL, YTO
B CBOIO OYepe/b 3aTpyaHSET
ux npumeHenue B Poccun,
TaK KaK HET OIIbITa UX COOpPY-
KCHUS;

- HE NPeayCMOTPEHO HEeOO-
XOAMMOE 3aKOHO/ATENLCTBO,
a TaKKe HET TOJJIEPKKH CO
CTOPOHBI TOCYIApCTBA;

- TIEpBOHAYAIBHOE aHA3PO0-
HOE pacmpocTpaHeHue Opo-
KCHUSI TPOUCXOAUT Mell-
JICHHO.

UToOb! U3y4UTh MPAKTUYECKOE TPUMEHEHHE OHOTra30BOro 000pya0BaHus, ObLI MPOBEICH pac-
yeT depmbl «Jlanapimy kamnanuu OAQO 3enenas Jlonuna benropoackoit o61acTu.

®epma «Jlanapiy komnanuu 3enenas Jloauna uMeet: namnu -1587 ra, ceHokocos - 213 ra,
nactouny - 65 ra, MHOTOJIETHUX HacaxaeHuid - 135 ra. [Ipeanpustue obecrneunBaet ceOs OoJbIICH
94acThI0 KOPMOBBIX pecypcoB. O0I1ee MoroyioBse KpymHOro poratoro ckora coctasisier 800 royos us3
Hux 400 ronoB goitHoro crana. [lo nanusiM Ha 2018 1. mpou3BoACTBO MoJioka coctaBisier 23200 1,
CyMMa BBIPYUYKH OT peanu3anuu npoaykuuu 57640 teic. py0., 3aTpaThl Ha pon3BoaAcTBO 44590,7 ThIC.
py0., mpuosLIs 13049,3 ThHIC. py6. OO0I1IEE KOTMUECTBO PAOOTHUKOB COCTABIISACT IO 3TON OpraHU3AINHI
32 yenoseka.

m
OmnpenensieM CyTOYHOE TTOCTYIUICHHE OMOMAacChl HaBo3a 5 /- | Kr/CyT., 10 popMmyIie:

mEM.H. = Z N}k .mJK

3

N

rae— X koiamuecTBo KpymnHoro poraroro ckora (KPC), rom;
menToB ot KPC, xr/ro.

m_ =800-30=24000

ITocne moacTaHOBKHM 3HAUCHMI NOJIyUUM: 5M .

m o
9K — CYTOYHBIN BBIXOJI 3KCKpE-

KI/CyT

CBH. KF/CyT, OIIPCACIIACM 110 (I)OPMYHG3

¢

BM .H .

100

Jlomro cyxoro BemecTBa B Omomacce

BM .H .

m
rae M- — BpaxkHOCTH OMOMacchl, % MPUHUMAaeM cpefHee 3HaueHue 75%, 5M-4. - CyTOYHOe
MOCTYTIIICHHE OMOMAacChl, KI/CyT.

75
My, = 24000 1-—= = 6000

ITocne moacTaHOBKHM 3HAUCHUI NOJIyUUM: Kr/ CyT
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m
JIOJTFO CyXOT0 OpraHNYecKoro BemecTBa €084  Kr/cyT., ompeaenseM mo Gopmyie

C.0.B.H. C.B.H. C.0.B. ,
rae Peos JI0JIs1 OPrAaHMYECKOTO BEIIECTBA B CyXOM BEIIECTBE, IPUHUMAEM PaBHBIM U3 Ta0-
nmiel 0,8.

, =6000-0,8=4800

. m
[Tocne moacTaHOBKYM 3HAUEHUN MOMy4ynUM: €05 KI/CYT.

OHpeHGHI/IM BbBIXO[ 6I/IOF8.33. norn 5 M3, HpI/I IIOJIHOM paSﬂO)I(eHI/II/I CYXOFO OpI‘aHI/I‘-IeCKOI‘O BC-
IeCTBA

V ‘n

1oJ1 C.0.B.H. OK

n
rae 2 — Beixoj O6uoraza u3 1 kxr COB, 11 KOpOBHUKOB MPUHUMAEM PaBHBIM 0,55Mm%/kr.

[Tocne moacTaHOBKU 3HAYEHUM MOJIyYUM: 77071 ’ M.
V Ny
OO0OBeM MOTYYSHHOTO OMOTasa Py UCIOJIb30BAHUN CyXOT0 BeliecTBa =~ 01, M, TP BEIOpAHHOM
MPOJIOKUTEIIEHOCTH METAHOBOTO OPOKEHUSI:
nt

V V
61 mnoJ 100 ,

rac 1or _ BBIXOJ ouorosa I[IpU MOJIHOM PA3JIOKCHUU CYyXOI'0 OPpraHM4CCKOro BCUICCTBA, M3,

n o
! — monst BBIXOJa OHoTa3a Mpy NaHHOW MPOIOIKUTEILHOCTH OpOoKeHHsI, TpUHUMaeM 59%.

V., =2640 ﬁ =1557,6
[Tocne moacTaHOBKY 3HAYEHHUM MOJTYYUM: 100 M.

m
JIOJTFO CHIPOTO OPTaHUYECKOTO BEIIECTBA  ChP.0.5. | KT/CYT, ONIPENeNsieM 0 hopmyIie
=m —-m

ChIP.O.B.H . bM .H C.0.B.H. ,

m m
rae  fMH. - CyTOYHOE MOCTYIUIGHWE OMOMACCHI, KI/CyT., €08 - CyTOYHOE MOCTYIUICHUE

CYXOTO OPraHHYECKOT0 BEUIECTBA, KI/CYT.
=24000-4800=19200

[Tocne noaCcTaHOBKM 3HAYEHUN MOJTYUYUM: M curon. KI/CYT.

Jlnst Toro, 4yToObl nepepadoTaTh J0JII0 CHIPOTO BEIECTBA, €r0 CMEIIMBAIOT C PACTUTEIIbHON
Maccoi 1 100aBIISIIOT HEOOXOAUMOE KOJIMIECTBO BOIBI, YTOOBI 00IT1ast BIaKHOCTh cocTaBuia 85%. Jlis
TOTr0, 4TOOBI aHA3POOHBIN MPOLECC MPOUCKXOAMI CTAOMIIBHO U C MAKCUMAJIbHOM BBIXOJIOM ra3a, HeoO-
xoauMo yTo0bl Ha 1500 Kr KopoBbero HaBo3a NpuxoAmIoch 3500 Kr 0TX0A0B pa3IMYHBIX PAaCTEHUH.

VYuuThiBas BbIXOJ Ouorasa, coJepaHue MeTaHa M KOJMYECTBO, MOTpediseMoe GMOra3oBoi
yctaHoBkoW pactenuit — 3500 kr, u3 Hux 6epeM 2500 kr KyKypy3HOW cuiocHoi maccsl U 1000 kr
TpPaBSHOW CUJIIOCHON MaccChl.

o . n
Koaddunment Tpedyemoit macchl st OMOTa30BOi YCTAHOBKM ™, HAXOAWM U3 COOTHOIICHUS:

— ChIP.O .B.
n = 7

m

HODM .H.
2

m m
rae  CPPOB. - Gromacca ChIpOro OpraHMYecKoro BeIlecTBa Kr, "' - Macca HOPMbI HaBO3a, KT.
[Tocne moacTaHOBKY 3HAYEHUI MOTYYUM
19200
n o=———=12,8
1500
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m
TpeOyemyto KyKypy3HYIO CHJIIOCHYIO Maccy <€, KT, HAXOIuM 10 (opmyie

.
K.C. m mHOp/\/l.K.C.
b

n o o m .
rae " - kodhduueHt TpedyemMoil Macchl il OMOra30BOM yCTaHOBKH, KI,  "P*< - Macca
HOPMBI KYKYPY3HOTO CHJIOCA, K.
[Tocne moacTaHOBKY 3HAYEHUM MOTyYUM

m_. =12,8-2500 = 32000 .

m
Tpebyemyto TpaBsiHYIO CHIIOCHYIO Maccy "¢ KT, HAXOAUM 10 (hopmyJie
m, =n,6-m

m.c HOpM.m.cC.

b

n o o m .
rae " - kodddurueHt TpedyemMoil Macchl Il OMOra30BOM yCTaHOBKH, KI,  "P*< - Macca
HOPMBI TPABAHOTO CHUJIOCA, KT'.
[Tocne moacTaHOBKY 3HAYEHUM MOTYYUM
m, . =12,8-1000=12800 .
4 3

OO6miee KOIM4IecTBO 6uoraza ™, m
Voo = (m

HaXOHM 110 opMyJie
) v6.H. + mK.C. ) v6.K. + mm.c. ) V6.m.) ) n@

CBIPOB
Meyipos Vs .
riae - dBuomacca ChIporo OpraHMYECKOro BEIIECTBa, KI, °* - BBIXOJ OMOTasza ¢ OJHON
m Y .
TOHHBI HABO3a, M°, TJIe  *¢ - GuOMacca KyKypy3HOIO CUJIOCa, KT, 0 - BBIXOJ] 0MOrasa ¢ OJIHOM TOHHBI
m Y .
KyKypy3HOTO CHIIOCa, M, TJIe "< - Macca TPaBIHOTO CHJIOCA, KT, 07 - BBIXOJl OMOra3a c OJIHON TOHHBI

TPaBSHOTO CHIIOCA, M, s BBIXOJT OMoTa3a u3 1 Kr ChIpOTr0 OpraHuYeCKOro BEIISCTBA, AJIsI KOPOBHH-
KOB IIpUHUMaeM paBHbIM 0,5.
[Tocne moacTaHOBKY 3HAYEHUM MOTyYUM
Vg =(19,2-350+32-700+12,8-580)-0,5=18272 5

OObeM MOITYYEHHOro OHOrasa NpH MCIOIb30BAHUU CHIPOTO BEMIECTBA 02, M°, mpU BHIOpaH-
HOW IPOJOJIKUTEIBHOCTH METAHOBOTO OPOKEHUS:
n
Ve, =V, . ——
62 06wy
100 |
4 n
I'me  °°% - BpIXOZ GMOT03a MPHU MOTHOM PA3JIOKEHNH CYXOTO OPTAHUYECKOTO BEIIECTBA, M>, !
— J10J1s1 BBIXOZa OMorasa nmpu JaHHOM MPOAOIKUTEILHOCTH OposkeHus, puHumMaeM 59%.
[Tocne moCcTaHOBKY 3HAYEHUH MTOTy9IUM
59

V., =18272-—=10780,5
100

M.

O6mwmit 06beM MOyYeHHOTO Ororasa V5 M, TIpu BEIOPAHHO# MPOIOMKUTENLHOCTH METaHO-
BOT0 OpOXKEHUS:
Ve =V + V5,
Vm V62 3 i
, 02 - 00BEeM OJYYCHHOTO OMOTa3a, M°, IPH BEIOPAHHOM MPOIOJIKUTEIBHOCTH METAHOBOTO
OpOXKEHUSI.

V., =1557,6+10780,5 = 12338,1M3

M
MecsuHblii 06beM T0JTy4eHHOro O6uorasza ¢ , M, onpezenseM mo Gopmyiie
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I/ﬁM :V63O

rzie V- 00beM I0Ty4eHHOro Ororasa, M>.

[Tocne moacTaHOBKY 3HAYEHU MOTYYUM
V6‘" =12338,1-30=370143 e

2
I"o/10B0O# 06BEM TTOTy4YeHHOTO OMoraza ¢ , M°, ompesienseM o Gpopmyie
Ve =V_-365
b
rae V- 00beM mosrydeHHoro 6uorasa, M,

Vy =12338,1-365=4503406,5 N

m
OO6uryto Guomaccy, 3arpyxaemyro B MeTaHTaHk >V %%  kr, Haxoaum mo Gopmyiie
= mEM'H' + .. + m,..

BM o6y
[Tocne moacTaHOBKY 3HAYEHUM MOTYYUM
Mirs ooy = 24000+32000+12800 = 68800 -

O6beM MeTaHTaHKa VT, M, onpejiensieM 1o popmyie
_ (03 703 9) : mEM.oﬁm. ’ tE

MT
Psm ,
rae ty _ MPOAOKUTEIBLHOCTh OpoxeHusl, mpuHuMaeM 20cyT; P _ KO3 UIIUEHT TUIOTHO-
cTH Macchl, TpuauMaeM 100kr/m>.
ITocne moacTaHOBKM 3HAYEHUH MOJyYUM
0,9-68800-20
Vir = =12384
100 M3,

Juametp Metantanka M7 | wm, onpenenum no hopmyie

v
rae M7 - 00beM METaHTaHKa, M>.
[TocJie MOACTAHOBKH 3HAYECHHH MOy IUM

g, =Y12384 155
2z M.

Kak nmpaBuiio, MeTaHTaHKH UMEIOT IMITMHAPHYECKYO (POpMyY, OTHOIIICHHE BBICOTHI K €r0 BHYT-

peHHeMy auamMetpy npuHuMaercs paBHbiM h/d = 0,9...1,3. CooTBercTBeHHO BBICOTY M7 M, Hax0AUM
U3 crenytonieit hopmyIbl

hy, =0,9-d,,;
[Tocne moacTaHOBKY 3HAYEHUM MOTYYUM

hyy =0,9-17,7=15,9

KonnuecTBo TemnoThl Orion , Mk, TpebyemMoe J1s To1orpeBa 3arpy>kaeMoi Macchl 10 TeMIIe-
paTypsl mpoiiecca OpoKeHus:

3
Qnozz =My Cpy — (Egp —t3p) 10

b

159



Hnnosayuu ¢ AIIK: npobnemvt u nepcnekmugwol 20212. Nel(29)

c t
rae BM cpenmHsisl TEIIOEMKOCTh OnomMacchl, npuHumaeM 4,18x/x/(kr-°C); 7 - remnepaTtypa

t . .
nporiecca opoxenusi-°C, 4P -remnepatypa 3arpyxaemoit 6uomaccsl,°C. [IpunnmaeTcst paBHOU cpe-
HEMECAYHOW TeMIEepaType OKPYIKAOIIEro Bo3ayxa, eciu menbliie S°C, To npunumaetcs S°C.

ITocne moacTaHOBKM 3HAYEHUH MOJy4YUM

O oy = 68800-4,18-(35 ~-5)-107° =8627,5 MJTx.

['omoBOE KOIMUYECTBO TEIUIOTHI, TpeOyeMoe /sl OJ0rpeBa 3arpykaeMoi Macchl 70 TeMIepa-
r
TYpbI Iiporiecca OpoxKeHus Onox , Mk, onpenensiem o popmyiie:

r r
Qno;z = Qnozz Leyr

rac QHOH - KOJIMYCCTBO TCIIJIOTHI, Tpe6yeMoe IJI moaorpeBa 3arpy>KaeM0171 MaCChl A0 TEMIIC-
I

t . N
paTypsI miporiecca opoxkenusi, M/x, €Y7 — koM4YECTBO JHEH B rojly, MPUHUMAEM 365 THEH.
ITocne moaCcTaHOBKY 3HAYEHUH IOJIy4aeM

0oy =8627,5-365 =3149037,5 M.

IInomans IMOBCPXHOCTH MCTAaHTAHKaA F , M2, ONpeacC/INM 10 Q)opMyne:

2
F =850k +2-Socn =7Z~dMT~hMT+2.M

b

SEOK = 2. SOCH
rue — wiIowmanas 0OKOBOH MMOBEPXHOCTH METAHTAHKA, M"; — IIOINAAb OCHOBAHUS MeE-

TaHTAHKA, M-
[Tocne moacTaHOBKU 3HAYEHUM MOJIy4aeM

F =3,14-17,7-15,9+2-3’14'174;7'17’7 =1375,5

M~

KonnuecTBo TEmIoTHI Oror , BT, Tepsemoe B pornecce TeImIo0TAa4YH Yepe3 CTEHKY METaHTaHKa
B OKPY’KaIOLIYIO Cpeay:

Qnor =k-F '(tnp _tcp)’
riae k — KodpUIUEHT TeII00TAAYH, Bt/(M?-°C) npunumaem 0,4; F_ IJI0IA/b IOBEPXHOCTU

t t
MeTaHTaHka,M%; /P - temneparypa npouecca 6poxenus °C, P — cpenuss MecauHas TeMrepaTypa
BO31yXa,°C npuHumaem 15.
[Tocne moacTaHOBKU 3HAYEHHM MOJTy4aeM

Qpor =0,4:1375,5-(35-15) = 11004

r
IlepeBeieM KOIUYECTBO TEILIOTHI, TEPSIEMOE B OKPYIKAIOLLYIO CPENY B Oror , MJIx/rox:

r -3
QHOT =3,6-10 'QHOT “lyr
9
rae QUOT KOJIMYECTBO TEIUIOTHI, TEPSEMOE B MPOIECCE TEIUIOOT/IaYu Yepe3 CTEHKY MEeTaH-

l
TaHKa B OKPYKalolyro cpeny, Br, 7" — konu4yecTBO 4acoB B rofy, u3 Tabiui npuaumaem 8760 u.
[Tocne moacTaHOBKH 3HAYEHUH TOJTydaeM

Or  =3,6-107-11004-8760 = 347020 M

OOumii pacxo/l PHEPIUU HA MEXaHHMUYECKOE MEepEeMEIINBaHNE CyOCTpaTa B METaHTAHKE Orex ,
BT, onpenenum o dhopmyie
QMEX =G opu Vur -2

5
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q 3 Viir
rae 7" —yjaellbHas Harpy3Ka Ha Melaiky, Bt u/m°, mpuaumaem 50, — 00BEM METaHTAHKA,

M%; £ —1IpOAOIKMTENEHOCT PAOOTHI MEIIANIKH, IPHHAMAEM 8 YacOB B CYTKH.
[Tocne moacTaHOBKY 3HAYEHUH MOJTy4aeM

Oy = 50123848 = 4953600

O6H_II/II>'I pacxo S5HEPrunu Ha MEXaHUYCCKOC NCPCMCIINBAHUC CY6CTpaTa B MCTAHTAHKE 3a IO

r
e , MIIx/rox, onpeaenum 1o Gopmyie

Q}\I/;EX =3,6 107 ‘QMEX 'tgyr ,
0

rae v — oOUIMI pacXo]l SHEPTruu Ha MEXaHMYECKOe INepeMelIrBaHue cyOcTpara B METaH-
r

tanke, Br, ¢Y7 — konuuecTBO AHEN B roxy, npuHAMaeM 365.
[Tocne moacTaHOBKY 3HAYEHUH TTOJTy4aeM

Olx =3.6-107-4953600-365 = 6509030,4 1

r
OOmmue 3aTpaThl SHEPTUU Ha TMOJIEPKaHUE Mpoliecca 3a TOJ Qosn , MJIx, ompezaernseM 1o
dbopmyie
r AT r r
Qosmy = Qnog +Qnor + Quex

r
rac QHOH— TOJOBOC KOJIHNYCCTBO TCIIJIOTHI Tpe6yeMoe AJIsL moaoTrpeBa 3arpy>KaeM01?1 MacCChI 10

I
TeMITepaTyphl mporiecca opokerus, M/Ix; Oror _ KOJIMYECTBO TEIUIOTHI, TEPSIEMOE B OKPYIKAIOIIYIO

I
M / . QMEX _ 6 T 6
cpeny, MIx/rox; o0l pacxoj SHEPruy Ha MEXaHUYEeCKoe MepeMelInBaHue cyocTpaTa B
MeTaHTaHKe 3a roa, MJ[x/rom.
[Tocne moIcCTAaHOBKY 3HAYEHUI TTOTydaeM

ngw =3149037,5+347020+6509030,4 =10005088 Mk

el
KonuuecTso 6uorasa, = 93 m*HeobXomumoe 1is MOANEpKaHUs IIPOLECCa:

Q I
. _ 2orl
V63 -
q62
M
ng’[[[ q62
rae — o01Ire 3aTpaThl PHEPTUH HA MOAIEpKaHue Tpoliecca 3a roa, MJIx, — k03 du-
IIUCHT BBIACIICHUS METaHa, M,Z[)K/M3.

Ilocne moacTaHOBKY 3HAYEHUH IOJIyYUM
. 10005088

63

=200101,76
M

ToBapHOE KOJIMYECTBO OHorasza ~ 0-°6-  M>/roj1 onpeieuM 1o GpopmyJie

Vimos. =Vs = Vs,

6.mos.
[Tocne moacTaHOBKM 3HAYEHUH MOJyYUM
Ve :4503406,5—200101,76:4303304,74M3

0.mosg.
OmnpenenyiM KOTUYECTBO BBHIPAOATHIBAEMOM SHEPTUU C IMOJyd4aeMoro odbema Ouorasasa roju

E* , kBT, mo popmyne
E2 — ‘V62 .e

161



Hnnosayuu ¢ AIIK: npobnemvt u nepcnekmugwol 20212. Nel(29)

rre Vs . 00beM MOMyYeHHOr0 O1orasa 3a rofi, M°, € - moyyaemasi S1eKTposHeprus ¢ 1 M>kBry.
Tak kak 6uora3oBasi yCTAaHOBKA OTHOCHTCS K BO30OHOBJIIEMBIM UCTOYHHKAM DYHEPTHH, TO B OyIyIIIeM
MO>KHO BOCTIOJIB30BAThCS 3€JICHBIMH Tapu(aMu, 3aKOH 0 KOTOPOM B HACTOsIIEE BpeMs pa3padaThiBa-
€TCs B TOCYIapCTBEHHOM TyMe. «3eJIeHbIN Tapud» — 3TO CIeNHaIbHbINH Tapu@, IO KOTOPOMY rocyaap-
CTBO TIOKyTIA€T Y MPEANPUATHIA WIN PU3UICCKUX JIHII HJIEKTPOIHEPTUIO, IIPOU3BEICHHYIO C IIOMOIIBIO
BO300OHOBIISIEMBIX HICTOYHUKOB dHEpTUuu. Ho moka 3aK0HOB 0 3eNeHbIX Tapu(ax HeT, TOITOMY BOCIIOJIb-
3yeMcsi OObIYHBIM Tapudom 2 kBTd.

[Tocne moicTaHOBKY 3HAYEHUI TTOTyYUM

E° =4303304,74-2 =8606609,5
e

KBTu.

OHpC,Z[CJ'II/IM ToJOBOC KOJIHMYCCTBO JOXOJa . pY6, IMoJIyqyacMoc€ OT JJICKTPOSHECPIUU 34 o

o gopmyie
2 2l
U, =F n
ped

rje E" _ xommectso BBIPa0ATHIBAEMOM SHEPIUM C TOJydaeMoro o0bema Omorasasa Tof,
kBru, - tapud 3a smeKTpOdIHEPTUIO I KOHKPETHOU obnmacth. Tapu( Ha 3IEKTPOIHEPIUIO JUIS
HaceJIeHHus benropoackoii 001acTH, MPOKUBAOIIETO B CEITLCKON MECTHOCTH, cocTaBisieT 2, 70 py0. 3a
1 xBT.4.

[Tocne moacTaHOBKY 3HAYEHUN MOTyYUM

JI5, =8606609,5-2,7 = 23237846 D6,

VYyuteIBasi, 4T0 aHa3POOHBII Mpoliece MPOTEKAET B OIaronpusTHHIX yciaoBusx, To 70% 3arpy-
KaeMoii OMoMacchl pasziaraercs, a octaabHbie 30% yXOIUT B OCTATOK, TO €CTh B OpraHHYECKUE y100-
peHus 3To ynobpenue emé HazbiBaroT dpduroeHT. I durroeHT — opranndeckne yao0opeHus, morydeH-
HBIE B pe3yJIbTaTe aHAIPOOHOM MepepadOTKH OPraHUYECKUX OTXOJIOB B (pepPMEHTATOPAX.

m
KonndecTBo mosryyaeMoi Macchl OpraHUYECKOro yao0peHuss %, Kr, moixy4uM 1o GpopmyJie
—_209/..
m,, =30%-my,
b

m
rae M - o0mas Macca OMOMAcCChl, K.
[Tocne moacTaHOBKM 3HAYEHUH MOJIyYUM

m,, =0,3-68800 =20640
KT

Jloxo OT mpoJaku OPraHUYECKOro y100peHHst Aoy

K, =m, s

, py0., onpenenum mo Gopmyie

oy oy

3

m S
rre o - rje Macca OpraHu4yeckoro yjnoOpeHus, Kr, ¢ - cTouMocTh yaoopenus 3a 1000

pyo./T.
[Tocne moicCTAaHOBKY 3HAYEHU TTOTyYUM

U,y =20,640-1000 = 20640 Py

el
['ogoBoO# 10X0/ OT MPOAAKK OPTraHUYECKOTO YI0OPEHUS A oy

ﬂgy :ﬂoy -365

0.

, pyO., onpenenum o Gpopmyie

rje Hov - IOXOJT OT MPOJAKH OPTaHUIECKOTro yao0penus, pyo.
[Tocne moicTaHOBKY 3HAYCHUI TTOTyYUM

oy =20640-365 = 7533600
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ﬂZ

OO6mwmit ToI0BOM JOXO0/, MOyYaeMbIi OT OMOTa30BOM yCTAaHOBKHU
bopmye

, py0., ompenenseM 1o

H° =I5, + Aoy
ﬂé‘ ﬂé’
rae 7797 - roIoBO€E KOJIHYECTBO JOX0/1a, TOAyIaeMOe OT SIEKTPOIHEPTHH 3a To1, pyo.,” OV -
TOJIOBOM JOXOJ] OT POAAKU OPTraHHMUYECKOTO ya00peHus, pyo.
[Tocne moacTaHOBKY 3HAYEHHUM MOJTYyYUM

J° =23237846+ 7533600 =30771446 py6

OO01ue 3aTpaThl Ha 3arpy’kaeMble B OMOTra30By0 YCTAaHOBKY TPaBSHOM M KYKYpYy3HBIH CHIIOC

o0U-1- 1596, orpenenM 1o hopMyIIe

C

oow.n. = mK.C. ) SK.C. + mm.c. ) Sm.c.
b

m s .
rae  ©¢ - Macca KyKypy3HOro CHUjoca, T, X¢ -CTOMMOCTb OJIHOM TOHHBI KYKYpYy3HOT'O CHJIOCA,

m S N
npunumaem 1000 py0./T,” < - Macca TpaBsTHOTO CHJIOCA, T, "¢ - CTOUMOCTb OJJTHOM TOHHBI TPABSTHOTO

cuioca, npuaumaem 900 py6./T.
[Tocne moacTaHOBKM 3HAYEHUH MOJIYyYUM

C o = 32-1000+12,8-900 = 43520

pyoO.

OO111e ro1oBbIe 3aTPAThl HA 3arpy’kaeMble B OMOra30BYI0 YCTaHOBKY TPaBsHOM U KYKYpPYy3HBIH
2

cutoc %4 py6. onpenemnm 1o hopmyIie
e s .
obu.n. Co6u4.n. 365
b
re  °%%”" - obIIMe 3aTpaTh Ha 3aTPy’KaeMble B GHOra30ByI0 yCTAHOBKY TPABAHON M KyKypy3-

HBI cuioc, pyo.
[Tocne moacTaHOBKM 3HAYEHUH MOJIyYUM

Cooyn =43520-365=15884800
Omnpenenum npuObLIb, TOTyYaeMyIo 3a TO OT OMOTra30BOi YCTaHOBKHU Ir , py0., mo dopmyiie
H;.y. = ﬂg - Coeﬁm.n. ,
I . . . . Cs
TIe - OOIIIMIA TOTOBOM TIOXO/, ITOTyYacMbIi OT OMOTa30BOM yCTaHOBKH, py0., °*“ - obmue

3aTpathl Ha 3arpyaeMble B OMOTra30BYI0 YCTAHOBKY TPAaBSIHOM U KyKYypY3HBbIH cuiioc, pyo.
[Tocne noacTaHOBKM 3HAYEHUH MOJyYUM

I1° =30771446 —15884800 = 14886646 pyp,

Heobxoaumyro OmorazoByto yctaHOBKY Ha 800 rojoB MOXeT cAenaTh HeMelKash KOMITaHHS
Seva Energie AG coBmecTHO ¢ poccuiickoii kommaaueir OOO «AnbT DHEPro», U3BECTHHIC TaK JKE B
Poccun cBOMM MPOEKTOM - MEpBOIl B CTpaHe OMOTra30BOW CTAHIMEH MPOMBIIUICHHBIX MAacIITaboB
«Jlyuxm» (ITlpoxopoBckwii paiton benropozackoii o6macti) kotopast Obiia 3amyieHa 25 urons 2012 r.
PacueTHast cToMMOCTh OMOTa30BOI YCTAHOBKH COCTABUT NMPUMEPHO 1,5 MIIH. €Bpo, TO €cTh B pyOIIsax
s10 112095000 pyo.

OxkymaemocTs 6uora3oBoii ycranosku 9K | ner, onpenenum mo gpopmyie

C
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C . y
rae  Y¢T - crouMocTh ycTaHOBKH, py0., /I~ - romoBas npubbLIb, HodydaeMas oT OHOTa30BOi
YCTaHOBKH pYyO.
[Tocne moacTaHOBKY 3HAYEHHUM MOJTYYUM:
112095000
=—=17,5

5

O T 14886646 T
Pacuernbie manHpIe 3aHECEM B TabuUILy 3.

Tabumna 3 - JxkoHoMu4eckasi 3PpGeKTHBHOCTL O0MOra3oBoil YCTAHOBKH 32 T'OJ

HauMeHoBaHue rokasarels 3HaueHue

KomngectBo 6morasa, norpebisiemoe 6Mora3oBoy yCTaHOBKOM 200101,76Mm>
ToBapHOE KOIMYECTBO OHOrasa 4303304,74 m*
O0111ee KOIMYECTBO BHIPA0ATHIBAEMOro OHOrasa 4503406,5 m>
3aTpathl Ha KYKypy3HBIH U TPaBsiHOI cUiloC 158884800 py6.
Jloxoa oT mpoiaxu SJIEKTPOIHEPTUU 23237846 pyO.
Jloxo OT npojiaku yaoopeHust 7533600 pyo®.
Oo6mwmit 1oxo] 30771446 py6.
[TpuGbLIH 14886646 py0.
CTOMMOCTh YCTAaHOBKH 112095000 pyO®.
OxkynaeMocTh 7,5 ner

3akiouenue. Vcxoms u3 pacuera SKOHOMUYIECKOH 3(PPEKTUBHOCTH JaHHOTO MPOEKTA, MOKHO
CeNaTh BBIBOJ], YTO MOTpPEOIsieMOe KOIMYECTBO Ororasa JJisi COOCTBEHHBIX HYXKI HE3HAUUTENBHOE,
00JIbIIEe BCETrO BBIPYUYKH MOCTYTAET 32 CUET pealn3aliy AJIeKTPOIHEPTUH, OCHOBHBIE U €JUHCTBEHHbIE
3aTpaThl UAYT HA KYKYPY3HbIN U TPABSIHOW CHIJIOC, OKYIIA€MOCTh YCTAHOBKH CPEIHECPOUHAsl. Y UUTHI-
Bast TOT )aKTOP, YTO roA0Basi MPUOBLIH BCeil KomnaHuu «3eneHas JlomuHay cocTaBiseT 65 MiTH. pyo.,
BBITUTAYUBATH 32 YCTAHOBKY MpeAnpusaTue OyJeT B pacCpouky, mpuyeM B ['epMaHHH 3TO JOBOJIHHO-
TaKU 4acTO MPAaKTUKYETCH.

Jliis 60o11ee OBICTPOTO BHEIPEHHS OMOTa30BBIX YCTAHOBOK HEOOXOAMMO HCIIOJIB30BATh a/IMUHU-
CTpPaTUBHBIN pecypc:

- 0053BIBaTh MOKYIATh ONFKHUE MPEANPHUATUS U3IULIKA dJIEKTPOIHEPTUH, TPOU3BEICHHOM C
MTOMOIIbI0 BO30OHOBISIEMBIX HICTOYHUKOB SHEPTUU 10 JIbIOTHOMY Tapudy;

- JaBaTh JOTAIMIO0 HA KaXXIyK yCTaHOBKY B paszmepe 50% cpenHeil cTOMMOCTH, MPOBOAUTH
MOJINTUKY TPAHTOB I Pa3BUTHUSI COOCTBEHHOTO MPOU3BOJICTBA OHOra30BOro 000PyI0BAHMUS;

- B pa3bl MOBLICUTH MITpa(dbl 32 HAPYIICHHUE IKOJIOTUIECKOTO 3aKOHOJATEeNLCTBA;

- pa3paboTaTh HAJIOTOBBIE JIBIOTHI JIJISl TEX OpraHU3alil, KOTOpble OyAYyT COOJII0IaTh TEXHOIIO-
TUI0 O€30TXO0THOTO MPOU3BOICTBA, U OpaTh HA CEOsI OTBETCTBEHHOCTD 33 YTUIIM3AIMIO OTXOI0B OJIU3-
nexxauux npeanpustuil. K npumepy, BBefeHue Ha nepBble 10 jeT HeobiaraeMoro MUHUMyMa JJist
PUOBLIH.

UccnenoBanus nokasaiu, yto B PO npuMeHsTh albTepHATUBHbIE HICTOYHUKU YHEPTUH O€30T-
XOJTHOTO TEXHOJOTUYECKOTO MMPOU3BOJICTBA I€JIeCO00Pa3HO U )KU3HEHHO HeoOxoaumo. brarogaps um
MOXKHO TOJIy4aTh HE TOJBKO MOCTOSHHBIA JOXOJ 3a CUET MPOAAaKU AJIEKTPOIHEPrHH B ONmKaifiiue
MOCENIEHUs U POIaXKu yao0peHus — 3 roeHTa, KOTOPOe OCTAETCS MOCIIe METAHOBOTO OPOXKEHHUS, HO
1 CIIOCOOCTBOBATH PA3BUTHIO TEXHOJIOTHYECKOTO Mpoliecca 6€30TX0AHOT0 MPOU3BOJCTBA, UTO O3BO-
JUT TOCTHYb HE3aBUCUMOCTH OT BHEIIHUX MMOCTABIIUKOB YHEPTUU U YAOOPECHUH.

Hccnedosanue svinonneno npu gunancosoti noooepocke PODH u [lpasumenscmea benzopodckoii 06-
aacmu 6 pamkax Hayunozo npoexma Ne 18-47-310008.

Bubsmorpadus

1. Axymusz O. C., Yosran H. . MexaHu3Mm NoBbIILIEHNS! KOHKYPEHTOCIIOCOOHOCTH POCCUIICKOT0 3epHa Ha BHYT-
peHHeM u BHertHeM poiakax // ATIK: skonomuka, ynpasienue. 2019. Anpens. C. 64-73. doi: 10.33305/194-64.

2. AxynusH O. C., Kaniunoc P. B. PernonanbHble acIeKThl HHBECTUITHOHHON MPUBJIEKATEIIBHOCTH NPEIIPUATHH
arpapHoii // @unancoBas xu3Hb. 2018. Ne 1. C. 4-8.

3. Job6pynosa A. U., Omusa JI. B., Cumoperko A. A. OT 3KOJOTH3AIUHN 3eMJICTIONB30BaHUS K TPOU3BOJCTBY
9KOJIOT'MYECKH YUCTOH NMPOAYKINU ¥ K yCTOWYNBOMY Pa3sBUTHIO CEeJbCKUX Teppuropui // Kazanckas nayka. 2015. Ne 10.
C. 127-130.

164



HUnnosayuu 6 AIIK: npobnemuvl u nepcnexmusvr 20212. Nel(29)

4. Distinctive features of classification of factors determining the economic behavior of economic entities pre-
dominantly rural areas from the standpoint of the theory of long waves / R. Kapinos, A. Dobrunova, O. Akupiyan, et al. //
International review. 2018. No. 1. P. 15. doi: https://doi.org/10.32461/2226-3209.1.2018.178145.

5. Regional aspects of research of agricultural enterprises of ecological orientation / R. Kapinos, O. Akupiyan,
D. Kravchenko, et al.// Amazonia investiga. 2019. Vol. 8. No. 23. P. 565.

6. Axynusa O. C., Kanimnoc P. B. IHHOBaumoHHbIE OJX0/IbI K PAa3BUTHIO CEJILCKUX TeppuTopuii / VIHHOBauu
B AIIK: npo6nems! u nepcnektussl. 2018. Ne 3 (19). C. 50-60.

7. Axymusn O. C., Kanunoc P. B. VHHOBalMOHHBIE KJIACTEphl HEKOMMEPUYECKHUX arpapHbIX IKOJIOTMUYECKON
HarNpaBJeHHOCTH Kak (paKTop pa3BHTHs perHoHanbHOW skoHOMUKH // VHHOBanmu B AITK: mpoGneMbl M NmepCreKTHBEI.
2019. Ne 4 (24). C. 130-140.

8. Bumiaxua A. B. IIpoOneMsr u HalipaBIeHHUS pa3BUTH IPOU3BOJCTBA TOBSIIUHBI HA PETHOHAIEHOM YpOBHE //
Hoctmwkenns Hayku 1 Texaukn AITK. 2020. T. 34. Ne 1. C. 62-66. doi: 10.24411/0235-2451-2020-10112.

9. Tletrpocos . A., IlerpocoBa H. B., Mupomnudenko U. B. Pa3paboTka mMuTanmoHHO# Moaenu 6rorazoBoi
YCTAaHOBKH B YCJIOBHAX Onosorudeckoro 3emiuenenus / Hayka u 6ustnec: mytu passurus. 2019 Ne 2 (92). C. 31-38.

10. Jlomazos A.B., JlomazoB B.A. CreiikxoJnep-aHain3 HHHOBAIIMOHHBIX arporpoekToB // dyHaaMeHTalbHbIe
uccnenoBanud. 2017. Ne 9-1. C. 200-205.

11. Economics, organization and management of environmental engineering in farms and rural individual entre-
preneurs of environmental orientation / Kapinos R.V., Chovgan N.I., Akupiyan O.S., Kravchenko D.P. B coopnuke: Jour-
nal of Physics: Conference Series. Krasnoyarsk Science and Technology City Hall of the Russian Union of Scientific and
Engineering Associations. Krasnoyarsk, Russian Federation, 2020. C. 52075.

12. [IpuMeHeHne CLieHapHOTO TOAX0/1a IPH Pa3padOTKe U IPOrHO3UPOBAHUH PE3YIIbTATOB PETHOHAIBHBIX IIPO-
TpaMM Pa3BUTHS arporpoMbIIuIeHHOro KoMiutekca / Jlomazos B.A., Akymusn O.C., Kanunoc P.B., Jlomazos A.B. //ME-
HoBarmu B AIIK: mpo6iems! u nepcriektuBbl. 2020. Ne 4 (28). C. 225-238.

13. JIunroH /. HesiBHbIE yYaCTHUKH: BKJIAJl UCKYCCTBA, TYMAHUTAPHBIX U COLMANIbHBIX HAYK B CO3/1aHUE MHHOBA-
it // @opceaiir T. 12 N. 3. 2018. C. 6-12.

14. Munosunos B. (2019) MaHOBaImMH, yCTONYUBEIA POCT M SHEPTeTHKA: BOZMOXKEH JIM IUBHIIN3AIIMOHHBIN PHI-
Bok? // @opcaiit T. 13 N. 1. C. 62-68.

15. Tpau [I., Menbuuuyk JI. Arpaphsie mpeoOpa3oBaHus Kak (GakTop CONUATBHO-3KOHOMHUECKOTO Pa3BUTHUS
cenbekux teppuropuii / AIIK: sxonomuka, yrpasienue. 2020. despais. C. 63-72. doi: 10.33305/202-63.

References

1. Akupiyan O. S., Chovgan N. I. Mechanism of increasing the competitiveness of Russian grain in the domestic
and foreign markets / / agro-industrial complex: Economics, management. 2019. April. Pp. 64-73. doi: 10.33305 / 194-64.

2. Akupiyan O. S., Kapinos R. V. Regional aspects of investment attractiveness of agricultural enterprises / /
Financial life. 2018. no. 1. Pp. 4-8.

3. Dobrunova A. L., Oliva L. V., Sidorenko A. A. From ecologization of land use to production of environmentally
friendly products and to sustainable development of rural territories / / Kazan science. 2015. no. 10. Pp. 127-130.

4. Distinctive features of classification of factors determining the economic behavior of economic entities predom-
inantly rural areas from the standpoint of the theory of long waves / R. Kapinos, A. Dobrunova, O. Akupiyan, et al. //
International review. 2018. No. 1. P. 15. doi: https://doi.org/10.32461/2226-3209.1.2018.178145.

5. Regional aspects of research of agricultural enterprises of ecological orientation / R. Kapinos, O. Akupiyan, D.
Kravchenko, et al.// Amazonia investiga. 2019. Vol. 8. No. 23. P. 565.

6. Akupiyan O. S., Kapinos R. V. Innovative approaches to the development of rural territories // Innovations in
agriculture: problems and prospects. 2018. Ne 3 (19). Pp. 50-60.

7. Akupiyan O. S., Kapinos R. V. Innovative clusters of non-commercial agricultural ecological orientation as a
factor of regional economy development // Innovations in agriculture: problems and prospects. 2019. No. 4 (24). Pp. 130-140.

8. Vidyakin A.V. Problems and directions of development of beef production at the regional level / Achievements
of science and technology of the agro-industrial complex. 2020. Vol. 34. No. 1. Pp. 62-66. doi: 10.24411/0235-2451-2020-
10112.

9. Petrosov D. A., Petrosova N. V., Miroshnichenko I. V. Development of a simulation model of a biogas plant in
the conditions of biological agriculture / / Science and business: ways of development. 2019 No. 2 (92). Pp. 31-38.

10. Lomazov A.V., Lomazov V.A. Stakeholder analysis of innovative agricultural projects // Basic research. 2017.
No. 9-1. S. 200-205.

11. Economics, organization and management of environmental engineering in farms and rural individual entre-
preneurs of environmental orientation / Kapinos R.V., Chovgan N.I., Akupiyan O.S., Kravchenko D.P. B c6opnuke: Journal
of Physics: Conference Series. Krasnoyarsk Science and Technology City Hall of the Russian Union of Scientific and
Engineering Associations. Krasnoyarsk, Russian Federation, 2020. C. 52075.

12. Application of the scenario approach in the development and forecasting of the results of regional programs
for the development of the agro-industrial complex / Lomazov V. A., Akupiyan O. S., Kapinos R. V., Lomazov A.V.
//Innovations in the agro-industrial complex: problems and prospects. 2020. No. 4 (28). pp. 225-238.

13. Linton D. Implicit participants: the contribution of art, humanities and social sciences to the creation of inno-
vations / / Foresight Vol. 12 N. 3. 2018. pp. 6-12.

165



Hnnosayuu ¢ AIIK: npobnemvt u nepcnekmugwol 20212. Nel(29)

14. Milovidov V. (2019) Innovations, sustainable growth and energy: is a civilizational breakthrough possible? //
Forsyth T. 13 N. 1. P. 62-68.

15. Trach D., Melnichuk L. Agrarian transformations as a factor of socio-economic development of rural territories
// agro-industrial complex: economy, management. 2020. February. Pp. 63-72. doi: 10.33305/202-63.

Caenenusi 00 aBTopax

JlobpyHoBa AnvHa VBaHOBHA, KaHAWAAT COLMOIIOTUYECKUX HAyK, JOUEHT Kadeapsl skoHoMukH, denepaibHoe
TOCYAapCTBEHHOE OI0/KETHOE 00pazoBaTesIbHOE YUPEXkKICHHE BBICIIET0 00pa3oBaHus «benropoIckuii rocy1apcTBEeHHBIN
arpapHblii yHuBepcuteT uM. B.Sl. ['opunay, yn. Basuinosa, .1, n. Matickuii, benroponckwuii paiion, benroponckas o0u.,
Poccus, 308503

AxymmsH Onbra CTaHUCIaBOBHA, KaHIUIAT SKOHOMUYECKHX HayK, TOLEHT Kadeapsl skoHoMHUKH, DenepanbHoe
TOCYAapCTBEHHOE OI0/DKETHOE 00pa30oBaTesIbHOE YUPEKICHHE BBICIIET0 00pa3oBaHus «benropockuii rocyaapcTBEeHHBIN
arpapusiii yausepcuteT uM. B.S. ['opunay, yn. Basumnosa, 1.1, n. Maiickuii, benroponckuii paiion, benropoackas o6,
Poccust, 308503, Ten. +7 9040956652, E-mail: ol-ga71(@mail.ru

JlomazoB Bagmm AnexcaHnpoBud, TOKTOp (PH3MKO-MaTeMaTHYECKHX HayK, mpodeccop kadeapsl MaTeMaTHKH,
¢busnky, xuMun 1 nHbopmatiky, PenepabHOe TOCYIapCTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE YUPEXKICHUE BBICIIETO
obpazoBanus «benropoackuii rocy1apCTBEHHBIN arpapHslii yHuBepcutet uM. B.S1. Topunay, yin. Basunosa, 1.1, n. Maii-
ckuii, benroponckuii paiton, benropoackas o6i., Poccus, 308503, ten. +7 9606279397, E-mail: vlomazov(@yandex.ru

AxynusiH Auapeit HukonaeBny, KaHARAAT TEXHUYECKUX HAYK, OLEHT, DeepanbHoe rocy1apcTBEHHOE OF0/DKET-
Hoe 00pa3oBaTeNbHOE YUPEXkKICHHE BBICIIEro oOpa3oBaHus «benroposackuii rocyapcTBEHHBIH arpapHblii yHUBEPCUTET
nm. B.SI. Topunay, yin. Basunosa, 1.1, . Maiickuii, benroponckuii paiion, benroponckas o6:m1., Poccust, 308503

Kanmnnoc Poman BanepreBny, kKaHauIaT 5KOHOMUYIECKUX HAYK, IOLEHT Kadeapsl skoHOMuKH, DenepaabHoe roc-
yZIapcTBeHHOE OOKeTHOE 00pa3oBaTeNbHOE yUPEXKJCHUE BBICIIETO 00pa3oBaHus «benropoickuii arpapHeIid rocynap-
CTBeHHBI yHuUBepcuteT uM. B.4. Topunay, yn. BaBuosa, .1, m. Maiickuii, benropoackuii paiion, benroponckas o0r.,
Poccust, 308503, Ten. +7 9066050860, E-mail: rkapinos@yandex.ru

Information about authors

Dobrunova Alina Ivanovna, Candidate of Economic Sciences, Associate Professor of the Department of Eco-
nomic, Federal State Budgetary Educational Institution of Higher Education “Belgorod State Agrarian University named
after V.Ya. Gorina ", st. Vavilova, 1, Maysky, Belgorod region, Belgorod region, Russia, 308503.

Akupiyan Olga Stanislavovna, Candidate of Economic Sciences, Associate Professor of the Department of Eco-
nomics, Federal State Budgetary Educational Institution of Higher Education “Belgorod State Agrarian University named
after V.Ya. Gorina ", st. Vavilova, 1, Maysky, Belgorod region, Belgorod region, Russia, 308503, tel. 89040956652, E-
mail: ol-ga71@mail.ru

Lomazov Vadim Aleksandrovich, Doctor of Physical and Mathematical Sciences, Professor of the Department of
Mathematics, Physics, Chemistry and Informatics, Federal State Budgetary Educational Institution of Higher Education
"Belgorod State Agrarian University named after V.Ya. Gorina ", st. Vavilova, 1, Maysky, Belgorod region, Belgorod
region, Russia, 308503, tel. 89606279397, E-mail: vlomazov@yandex.ru

Akupiyan Andrey Nikolaevich, Candidate of Technical Sciences, Associate Professor, Federal State Budgetary
Educational Institution of Higher Education "Belgorod State Agrarian University named after V. Ya. Gorin", Vavilova str.,
1, Maysky village, Belgorod district, Belgorod region, Russia, 308503

Kapinos Roman Valerievich, PhD in Economics, Associate Professor of the Department of Economic, Federal
State Budgetary Educational Institution of Higher Education "Belgorod State Agrarian University named after V.Ya. Gor-
ina ", st. Vavilova, 1, Maysky, Belgorod region, Belgorod region, Russia, 308503, tel. 380686135551, E-mail: rka-
pinos@yandex.ru

166



HUnnosayuu 6 AIIK: npobnemuvl u nepcnexmusvr 20212. Nel(29)

YJIK 338.43: 636.2.34 (470.325)
I0.A. Kumaée

OCOBEHHOCTH PA3ZBUTHUA MOJIOYHOI'O CKOTOBOACTBA B POCCHUH
N 3A PYBEXKXOM

AnHoTanust. DPPEeKTUBHOCTh (YHKIIMOHUPOBAHUS OTPACIH MOJOYHOIO CKOTOBOJCTBA ONPEAENSAETCS PIIOM
OMOJIOTMYECKNX, OPTaHN3alMOHHO-TEXHOJIOTHYECKIX U 9KOHOMHYECKUX 0coOeHHOCcTel. Cpey Takiux 0cOOEHHOCTEH clie-
JIyeT BBIJCINTH NOBCEMECTHOCTh IPOU3BOJICTBA MOJIOKA, 00YCIIOBIICHHYIO HECYIIIECTBEHHON 3aBUCMOCTBIO OT IMTPUPOJIHO-
KIIMMATHYECKUX YCIOBUI M OpraHU3allMOHHO-TeXHOJIOTImYeckoro ykiana. Ha ocHoBanmu nanaeix FAOSTAT 6suto ycra-
HOBJICHO, YTO B MHPE OTMEYAeTCs TCHACHIIMS POCTa MPOM3BOJCTBAa MOJoKka B 1,28 pasa B mepuox 1961-2019 rr. Cpenun
MIPOU3BOAUTENCH MONOKa 0 cocTossHuIo Ha 2019 1. mumupyrot ¢ 6oxpmM otpeiBoM CHIA u MHAms, B TO Bpems Kak
Poccus 3aHMMaeT TOIBKO 6 MECTO B MUPOBOM pelTHHTE. BTOpoii 3HAYNMOIT 0COOEHHOCTBIO OTPACIH SIBIISIETCS] HCIIOIIB30-
BaHHE B KaYeCTBE OCHOBHOTO CPENICTBA MPOM3BOJCTBA OMOJIOTHYECKOT0 00beKTa — )KUBOTHBIX. B Mupe 3a mocuenaue 60
JIET TIOTOJIOBBE KPYITHOTO POTaToro cKota BbIpocio Ha 60,4 %, 4To MOXKET KOCBEHHO CBUETEIBCTBOBATh O PA3BUTUH MO-
JIOYHOTO CKOTOBOJICTBA B MHpe. MaKkCUMaIbHOE MOroJIOBbE KPYIHOTO POraToro ckora 3adukcupoBaHo B bpasummuu u B
Wuauu. Poccus o janHoMy nokasarento HaxoauTcst Ha 18 mecte ¢ morosnoBbeM KPC B ctpane B 11,8 pa3a meHsIie, yem
y nunepa. Tperbs 0cOOEHHOCTh 00YCIIOBIIEHO CIIOCOOHOCTHIO KOPOBBI CHHTE3MPOBATh MOJIOKO, UTO U onpezenser 3¢dex-
THUBHOCTB OTpaciu. MakcuMaibHast MOJIOYHast IPOJYKTUBHOCTh B MUpeE ObUIa TOCTHTHYTa B M3pansie, rae MosiouHas mpo-
nyktuBHOCT B 2018 1. cocraBmia 13412 kr. Taxke BbIcoKas poayKTHUBHOCTH oTMedaercsi B CIIIA, BennkoOpuranus,
Kanana u ®pannus. Poccust B 1TaHHOM pelTUHTE 3aHUMAET 36 MECTO ¢ MOJIOUHOM MPOAYKTUBHOCTHIO 4920 Kr B pacueTe
Ha oziHy rosioBy. [IpoBeneHHBII aHamN3 0COOEHHOCTEH pa3BUTHS OTPacId MOJIOYHOTO CKOTOBOACTBA B Poccun u 3a pyOe-
JKOM TTO3BOJISICT YTBEPXKAaTh, 4TO B Poccuy ecTh Kak SKCTEHCHBHBIE PE3EPBBI PAa3BUTHUS OTPACIH, TAK M HHTCHCHBHBIE.

KiroueBblie cjI0Ba: MOJIOYHOE CKOTOBO/ICTBO, PEHTHHT, TEHICHIINH, TPOM3BOACTBO MOJIOKA, TIOTOJIOBBE KPYITHOTO
pOraToro cKoTa, MOJIO4Hasl IPOYKTUBHOCTb, PE3EPBBI

FEATURES OF DEVELOPMENT OF DAIRY CATTLE BREEDING IN RUSSIA
AND ABROAD

Annotation. The efficiency of the functioning of the dairy farming industry is determined by a number of biolog-
ical, organizational, technological and economic characteristics. Among these features, the ubiquity of milk production
should be highlighted, due to an insignificant dependence on natural and climatic conditions and organizational and tech-
nological structure. Based on FAOSTAT data, it was found that there is a tendency for milk production to increase by 1.28
times in the period 1961-2019 in the world. Among milk producers as of 2019, the USA and India are leading by a wide
margin, while Russia is only 6th in the world ranking. The second significant feature of the industry is the use of a biological
object - animals as the main means of production. Over the past 60 years, the number of cattle in the world has grown by
60.4%, which may indirectly indicate the development of dairy farming in the world. The maximum number of cattle
recorded in Brazil and India. According to this indicator, Russia is in 18th place with the number of cattle in the country
11.8 times less than that of the leader. The third feature is due to the ability of the cow to synthesize milk, which determines
the efficiency of the industry. The highest milk production in the world was achieved in Israel, where milk production in
2018 was 13,412 kg. Also, high productivity is noted in the USA, UK, Canada and France. Russia takes 36th place in this
rating with a milk yield of 4920 kg per head. The analysis of the peculiarities of the development of the dairy cattle breeding
industry in Russia and abroad suggests that Russia has both extensive and intensive reserves for the development of the
industry.

Key words: dairy farming, rating, trends, milk production, cattle population, milk productivity, reserves

MoJ04HOE CKOTOBOJCTBO HMIpacT OOJBINYIO POJIb B PA3BUTHUH HAPOIHOXO3SIMCTBEHHOTO KOM-
TUIeKCa MUPOBOM arporpo/I0BOJILCTBEHHON CHCTEMBI, TOCKOJIBKY UMEHHO B 3TOM OTpPaciy MPOU3BOIUTCS
MOJIOKO — OJIMH U3 BOKHEUIIIMX MPOAYKTOB MTUTAHHS, KOTOPBIN SIBIISICTCS HICTOYHUKOM O€ITKa, YTIIEBOJIOB,
MHKPODJIEMEHTOB M BUTAMUHOB IS yenoBeka. OIUH CTakaH MOJIOKa 00ecTieunBaeT MoTpeOHOCTD TSATH-
neTHero pedenka B Oernke Ha 48 % u B Kasopusix — Ha 9 %. CaMbIM NOMYJISIPHBIM B MHPE OCTaeTCs KOPOBbE
MOJIOKO, Ha OO KoToporo npuxoaurcs 83,0 % [8].

D PeKTUBHOCTH Pa3BUTHS MOJIOYHOTO CKOTOBOJICTBA ONPELIISICTCS LIETBIM PSIIOM (haKTOPOB,
00yCIIOBJIEHHBIX OMOJOTMYECKUMHU, OPTaHU3ALMOHHBIMU U YKOHOMUYECKUMHU OCOOEHHOCTAMHU (yHK-
LIUOHUPOBaHUs oTpaciu [7].
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Cpeny TakOBBIX 0COOEHHOCTEH CTOUT BBIICIUTH TTOBCEMECTHOCTD IIPOM3BOJICTBA MOJIOKA. JlaHHas
0COOEHHOCTH CBsI3aHa C TeM (PaKTOM, YTO MOJIOUHOE CKOTOBOJICTBO, B OTJIMYHE, HATIPUMED, OT paCTEHHUE-
BOJICTBA, B MQJIOW CTETIEHH 3aBUCUT OT MPUPOAHO-KIMMATHUECKUX YCIOBUN M TIOJBEPKEHO CE30HHOCTH
HE3HAYUTENIBHO. DTO MO3BOJISIET MPOU3BOAUTH MOJIOKO B PAa3TUUHBIX KITMMATUYECKUX YCIIOBUAX U IIPHU pa3-
JIUYHOM YPOBHE Pa3BUTHS TEXHOJIOTUIECKOTO YKIIa a.

Jannbie, npencraBiieHHble [IpOaOBOIBCTBEHHON M CEIIBCKOXO3AMCTBEHHOM OpraHu3anuen
OOH (®AO), mo3BOJISIIOT BBIABUTh YCTOMUMBYIO TEHACHITUIO pOCTa 00bEMOB MPOU3BOICTBA MOJIOKA.
B 2019 r. B Mupe 6b110 ipousBeieHo 716 mitH T Monoka, uto Ha 402,3 muH 1, wim B 1,28 pasa Gonblie,
yem B 1961 r. (puc. 1).
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Pucynok 1 — lunamuka npou3BoAcTBa MOJoKa B Mupe 3a 1961-2019 rr., mn
Hcmounux: nocmpoeno asmopom no oannvim FAOSTAT [4]

Cpenu nmpousBoguTenell Mojoka 1o coctossHuio Ha 2019 1. nuaupyrot ¢ OOJIBIIUM OTPHIBOM
CIIA ¢ o6vemom npousBoactBa 99,1 mun T u Uaaus — 90,0 muH T (puc. 2).
99,1
90,0

35933132431 4
24,921,921,820,820,6
15,614,614,515 5 12,310,710,3 97 92

PucyHok 2 — PeiiTunr Ton-20 cTpaH — npou3BoAuTeJieil MOI0Ka M0 cocTosiHUIO HAa 2019 1., MUIH T
Hcmounux: nocmpoeno asmopom no oannvim FAOSTAT [4]

Poccus B MupoBOM peiiTuHTE 3aHUMAaET 6 MeCcTO ¢ 00BeMOM Ipon3BoacTBa 31,1 MiH T. 3aMbI-
KaeT peuTuHr tom-20 crpan — npousBoauTenei Mosoka Kanana, rae npousBoactso mosoka B 2019 1.
nocturiio yposHs 9,2 mitH T. B Poccuiickoit @enepannu B iesom 3a nocieanue 100 get mporus3BoaCTBO
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MoJioKa BbIpociio Ha 74,7 %, uto Ha 12,8 muH T Oosbiie, yeM B 1917 r. HecMoTps Ha pocT npousBo-
CTBa MOJIOKa, CTIeyeT MOHUMATh, YTO JaHHBIA YPOBEHH MPOU3BOJICTBA COOTBETCTBYET 3HAUCHUSM Ba-
JIOBOTO TIPOM3BOICTBa MoJioka 1957 r. [2].

BTopast 0coOGEHHOCTh MOJIOYHOTO CKOTOBOJICTBA 3aKJIIOYAETCS B TOM, YTO TJIABHBIM CPEIl-
CTBOM IIPOW3BOJICTBA B OTPACIH SBIISIIOTCS >KHBOTHBIC — OMOJIOTMYSCKHH opraHu3M. MIMEeHHO 110
9TOH MPUYUHE B CKOTOBOJICTBE HE MOTYT OBITh TPUMEHEHBI TPATUIIMOHHBIE MTOIX0/IbI K OpraHu3a-
IIAA TEXHOJIOTUYCCKHUX TporeccoB. [ 3ppeKkTUBHOTO pa3BUTHS OTPACITIH MOJIOYHOTO CKOTOBOJI-
CTBa JOJKHBI OBITh pa3paboTaHbl CIHENHATbHBIE OPraHU3AIMOHHO-TEXHOJIOTUYECKHE OCHOBBI
(YHKITMOHUPOBAHUS OTPACIIH, YIUTHIBAIOIIHE OMOJIOTHISCKIE H (DH3NOJIOTHIESCKHE OCOOCHHOCTH
JKM3HEIEATECIIbHOCTU JKUBOTHEIX.

JluHaMHKa U3MEHEHHUsI IIOT0JIOBBSI KPYITHOT'O POTATOr0 CKOTa B MUPE MMEET TEHICHIIHIO PO-
CTa U CBUJIETEIbCTBYET O TOM, 4TO 3a nociegnue 60 JeT morojoBbe BeIpOCIo Ha 569,9 MiH roi. u
coctaBmiio 1511,0 muta rout. B 2019 r., uro Ha 60,4 % Gonbiie, gem B 1961 r. JlaHHBIH (aKT MOXKET
KOCBEHHO CBHJIETEJILCTBOBATH O Pa3BUTHHU OTPACIH MOJIOYHOTO CKOTOBOJICTBA B Mupe (puc. 3).
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Pucynok 3 — lnuHaMuKa NOro10Bbsi KPYIHOr0 poraToro ckora B mupe B 1961-
Hcmounuk: nocmpoeno asmopom no oannvim FAOSTAT [1]

019 rr., MJIH TOJI.

MaxkcumanbHOe MOrojIoBbe KPYITHOI'O poraToro cKoTa no coctrosiHuio Ha 2019 r. 3apukcupo-
BaHO B bpasumuu — 214,7 mun ron u B Uuauu — 193,5 muH ron. Poccus 1no norojoBsl0 KpymHOTO
poraToro cKOoTa HaxoJUTCs Ha 18 MecTe ¢ MOroJ0BLEM KPYIHOTO pOraTroro ckora 18,2 MiH roi., 4to
B 11,8 paza menbIie, ueM y nuzepa (puc. 4). Crieayer oOpaTuTh BHUMAaHHE Ha TOT PaKT, YTO B PEHTHHT
CTpaH IO MOTOJIOBBIO KPYITHOI'O POraTOro CKOTa BOILIIO ONPEAEICHHOE KOJIMYECTBO CTPAH, HE SIBIISIIO-
LIUXCS BEAYLIUMH ITPOU3BOJUTENSIMUA MOJIOKA. DTO MO3BOJISIET MPEAIOI0KUTh, YTO B JTAHHBIX CTPaHaX
YPOBEHb Pa3BUTHS OTPACIN MOJOYHOIO CKOTOBOJCTBA KpaiiHe HM30K. K TakoBBIM ciieyeT OTHECTH
1eNbIi psg appukanckux, Takux kak Dduonus, Cynan, Yan, Tanzanws, Kenus, Hurepus, B KOTOPBIX,
U3-3a2 0COOEHHOCTEN MPUPOTHO-KIMMAaTHUYECKUX YCIOBUM, HUMEHHO CKOTOBOJICTBO SIBJISIETCS TJIABHOM
OTpaciIbl0 CEJbCKOro xo3siictBa. Kpome Toro, 3HaunTenbHOE MOT0JIOBBE KPYIMHOIO POraToro cKoTa
OTMEYAETCsl B TAKMX a3MAaTCKUX CTpaHax Kak banrnanem, Mpsaama, THnones3us, rae Molno4Hoe CKOTO-
BOJICTBO TOJIYYHJIO Pa3BUTHE MO IPUYMHAM, O0YCIIOBIEHHBIM COITMOKYIBTYPHBIMU OCOOEHHOCTSIMH.

B Poccuiickoi ®denepannn 3a nocieguaue 100 geT MOKHO BBIIEIUT yCTONYHUBYIO HETATUBHYIO
TEHJICHIIUIO COKPAIIEHUS TTOTOJIOBbSI KPYITHOT'O pOraToro CKOTa BO BCeX KaTreropusx xo3sicts. B 2018
r. B Poccnn norosoBse KpyImHOIO pOratoro CKoTa COCTaBuiIO 18,2 MITH roil., 4TO SIBJISIETCS MUHAMAIIb-
HbIM norosioBbeM KPC 3a nocnennee cronerue. [Ipu 3ToM MakcuManbHOE OTOJIOBbE CKOTA MPUXO-
nunoch Ha 1984 1. u coctaBnsino 60,0 muH roi. [5]. JanHblil cniajg BO MHOTOM 00YCJIOBIIEH OOLIUM
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SKOHOMHUYECKHM IOJIOKEHUEM B CTpaHE, BBI3BAHHBIM MHCTUTYMOHAIBHBIMU MTPe0Opa30BaHUIMHU, B
CBSI3M C IIEPEX0J0M OT IJIAHOBOM AKOHOMHUYECKOW CUCTEMBI K PhIHOYHOM Mojenn. MIMeHHO cokpa-
menne norojoBbs KPC ciienyer paccmaTpuBarh B KAUECTBE TJIAaBHON MPUYMHOM CHMDKEHUS BaJIOBOTO
MIPOM3BOJICTBA MOJIOKA. Paccuntanubie KOA((OUIIMEHTHI MapHOK KOPPEISINH MO3BOJSET YTBEPHKIATh,
YTO MEXIYy 3HAYEHHUSIMU BaJIOBOI'O MPOM3BOACTBA MoJioka U norosoBbeM KPC B cTpane oTMmeuaercs
BbICOKas TecHoTa cBsizu (r = 0,89439). CrnenoBarenbHO, MOXHO TPEINOIOKUTE O CYIIECTBOBAHUHU
€CTECTBEHHO-UCTOPUYECKON 3aKOHOMEPHOCTH Pa3BUTHUS OTPACIIH MOJIOYHOI'O CKOTOBOJICTBA, COIIACHO
KOTOPOW pa3BUTHUE UCCIEAYEMOUM OTPACIIU ONPEAETSeTCs, B OONbIIEH CTEeHN YUCICHHOCTBIO MOT0-
n0Bbsi KPC, 1 TOJBKO BO BTOPYIO O4epeib — MPOAYKTUBHOCTHIO KOPOB [3].

Tpetbs xapakTepHas 0COOEHHOCTh MOJIOYHOTO CKOTOBOJICTBA CBsI3aHA C TeM, YTO dPPEKTUB-
HOCTb OTPAcJIy OIpeAeNseTcs] CIOCOOHOCTHI0 KOPOB CUHTE3UPOBATh MOJIOKO, TO €CTh MPOAYKTHBHO-
CTBIO CEJIbCKOX035MCTBEHHBIX JKUBOTHBIX, KOTOPAsi B CBOIO OYEPE/Ib 3aBUCUT OT YCIIOBUM COCPKAHUS
U ypOBHS KopMiIeHHs. MoJlouHast MpOAYKTUBHOCTH KOPOB, KaK (haKTOp, OTPaXKAIOUINil KaueCTBEHHOE
Pa3BUTHE OTPACIH, ONPEIEISIETCS MHOKECTBOM OPraHU3aALMOHHO-TEXHOJIOTHYECKUX XaPAKTEPUCTUK
U SBJISIETCS] UHTErPAJIBbHBIM ITOKA3aTeNIeM, MIO3BOJIIOIINM OLICHUTh YPOBEHb Pa3BUTHS HAYYHO-TEXHO-
JIOTHYECKOW COCTABJISIOIIEH B MOJIOYHOM CKOTOBOJICTBE. OO 3TOM CBHIIETEILCTBYET U MHUPOBOM peid-
THHT CTPaH MO MOJOYHOM NPOIYKTUBHOCTH KOPOB, KOTOPBII Bo3riasiseT M3panis, riie B pacyeTe Ha
1 kopoBy B 2018 . 66u10 MOTy4yeHo 13412 xr momnoka (puc. 4). JlanHas ctpaHa He 001a/1aeT 3HAYUTEIb-
HBIM IIOTOJIOBBEM KPYITHOI'O pOraTOro CKOTa, HO BBICOKAsi MHTEHCUBHOCTh PA3BUTHUS OTPACIIM MOJIOYHOTO
CKOTOBO/ICTBA TIO3BOJISIET B 3HAYUTEIHHOM CTETIEHU UCTIOIH30BATh OMOJIOTHUECKUI TOTEHIHAT CEbCKO-
XO3SMCTBEHHBIX JKMBOTHBIX [6].
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Pucynok 4 — PefiTunr Ton-20 cTpaH mo ypoBHIO MOJIOYHOI MPOAYKTHBHOCTH KopoB B 2018 r., T
Hcemounux: nocmpoeno agmopom no dannvim Poccmama [6]

N3 cTpan — kpynHEHIUX OpOU3BOIUTENCH MOJIOKA B PEUTHHT TOM-20 10 MOJIOYHON MPOTYK-
TUBHOCTH TOTIaJH TOJbKO deTsipe cTpanbl: CIIA, BenukoOpuranus, Kanana u ®@pannus. Poccus B
JAHHOM PEUTHUHI€ 3aHUMAET JUIIb 36 MECTO CO CpPEIHEN MOJIOYHON MPOTYKTUBHOCTHIO 4920 KT B pac-
4eTe Ha OIHY I'0JIOBY, YTO IpakTHYecky B 3,0 pa3a MeHbILIE, UeM IPOAYKTUBHOCTh KOpPOB B M3pauie,
3aHHUMAIOIEM JIMIUPYIOLIEE MECTO MO JAHHOMY ITOKa3aTelio.

Taxoke cienyeT OTMETUTh, YTO OOJIBIIOE YHCIO PAa3BUBAIOLINXCS CTPaH, BOIIEANINX B TON-20
10 YUCJIEHHOCTH MOT0JIOBbS KPYITHOT'O POraToro CKOTa, UMEIOT HU3KYIO MOJIOYHYIO TPOAYKTHBHOCTD,
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4TO 00YCTIOBICHO HU3KOM 3(h(PEKTUBHOCTHIO OTPACIM MOJIOYHOTO CKOTOBOJICTBA (puc. 5). B wactHo-
CTH, MUHUMAJIbHAsI MOJIOYHAs TPOAYKTHBHOCTH OTMedaeTcsi B HapoaHoit pecyOnuke banrnanenr, rae
B pacueTe Ha OJIHy KOPOBY B CPEIIHEM 3a roj ObLI0 moiydeHo Bcero 205 Kr Mosoka, 4To B 65,4 pasa
MeHblie, ueM B M3pauiie, u B 21,9 pa3a menbie, ueM B Poccun. Kpome Toro, k HuM otHocsitcst Pec-
nyosmmka Cynan, Dduonms, DenepatuHas Pecryonmka Hurepus u O6benunennas Pecy6nuka Tan-
3aHHUS.

1,56

Pucynok 5 — CTpansl ¢ MUHHUMAJILHOI M0JI0YHOH MPOAYKTHBHOCTHIO KOPoB B 2018 1., T
Hcmounuk: nocmpoeno aemopom no oannvim Poccmama [6]

B Poccuiickoii ®eneparyu B 2018 r. JOCTUTHYT UCTOPUUYECKUNA MAKCUMYM MPOIYKTUBHOCTHU
KopoB 3a nepuof 1917-2018 rr. — 4920 kr, uto B 4,4 paza 6ombie, yem B 1917 1.

Takum 00pa3zom, aHaIM3 OCOOCHHOCTEH OTpaciaM MOJOYHOTO CKOTOBOJCTBA, KaK B IIEJIOM B
Mmupe, Tak u B Poccuiickoit denepanuy mo3BOIMI BbISIBUTh YCTOMYMBYIO TEHACHLUIO HapalluBaHUsI
00BEMOB MTPOU3BOICTBA MoJoKa. [Ipu 3Tom, Ha moiro Poccum npuxoaures Beero 4,3% BajaoBoro mpo-
M3BOJICTBA MOJIOKA B Mupe. Ha ocHOBaHMM CpaBHEHMs YMCICHHOCTH IOT0JIOBbSI KPYIHOI'O POraToro
CKOTa ¥ MOJIOYHOHM MPOAYKTUBHOCTH KOpOB B P® ¢ Benymumu ctpaHaMu MOKHO YTBEPXKIaTh, YTO B
Poccun ecThb Kak 3KCTEHCUBHBIE PE3€PBbI YBEIMUEHUS IPOU3BOJICTBA MOJIOKA 33 CUET YBEJIUYECHHUS 110-
rOJIOBbSI KOPOB, TaK U HHTEHCUBHBIE — 3a CUET YBEJIUUEHHUS X MOJIOYHON NPOAYKTUBHOCTH.
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T.U. Haceokuna, A.H. Yepnoix, O.B. I'onuapenxo

AHAJIN3 PEHTABEJIbHOCTH KAK UHCTPYMEHT YIIPABJIEHUS OPTAHU3AIIUEA

AHHoTanusi. OCHOBHOM II€TIbIO JIO0O0TO NMPEANPHUATHS K YCTOMUYMBOMY KOHOMHUYECKOMY PA3BUTHIO SBISETCA
obecrieueHne JOXOJHOCTH ero JIesiTelIbHOCTH. JJOXOAHOCTh NPEepHUsTHS CBsI3aHa PEXIE BCETo C MOHATHEM P QEKTHB-
HOCTH — 3TO COOTHOIIICHHE KOHEYHOI0 pe3yJibTaTa MPOM3BOACTBA U 3aTpaT Ha ero nomydenue. Ha Bcex aramax ucropu-
YECKOro pa3BUTHUS OOIECTBO MHTEPECOBAJ BOIPOC: IEHOM KAaKUX 3aTpaT M PECYPCOB JIOCTHTaeTCsl KOHEUHBIH POU3BOI-
CTBEHHBIHN pe3ynbTar? IHBIMU cioBaMu, KpuTepreM 3QQPEeKTUBHOCTH SBIAETCS OCTIKEHNE HAWBBICIINX PE3YIIBTaTOB C
HaMMEHBIINMH 3aTpaTaMu.

B ycnoBusX pbIHOYHOI SKOHOMHUKH NPHUOBIIH BBICTYIAET KaK IIEJb ACATEIHHOCTH BCEX KOMMEPUYECKHX OpTraHH3a-
Ui (IPeANpUsTHA), KOHEYHbIH (UHAHCOBBIN pe3ysbrar. [lonydeHre npuObUIM KU3HEHHO HEOOXOAUMO MPEAIPUSTHSM,
TaK KaK IPHOBLIb CIY)KUT HCTOYHHKOM (PMHAHCOBBIX PECYPCOB JUIS HX PAa3BUTHAL.

Poct mpubsum co3maeT puHAHCOBYIO 6a3y Al caMO(PHHAHCHPOBAHUS, PACIIUPEHHOTO BOCIIPOM3BOJICTBA, pellie-
HUS TIPOOJIEM COLMANBHBIX M MaTepHaJIbHBIX NOTPEOHOCTEH TPYMOBBIX KOJUIEKTUBOB. [1o mpuOBUIN OonpeenstoTes: 10s
J0X010B yqpe):u/lTeneﬁ u CO6CTBCHHI/IKOB, PpasMEpbI IMBUACHI0B U IPYTHUX JOXOJ0B. 3acuer l'[pI/I6bIJ'II/l BBITIOJIHACTCA 4YaCTh
00513aTeNbCTB MPEeNNPUATHS Niepel 010/ KETOM, OaHKaMU U IPYTUMU MIPEANPUATHIMH U opranusanusMu. [lokasarenu npu-
OBUTH SIBIISTIOTCSL BKHEHIIIMMHU JUTSL OLIEHKH ITPOM3BOACTBEHHON M (MHAHCOBOM e TENFHOCTH Npeanpustuii. OHM Xapak-
TEPU3YIOT CTEITEHb €ro JeJI0BOH aKTUBHOCTH M (PMHAHCOBOT'O OJIarornoyyus.

AHani3 J0XOJHOCTH HPEAIPUSITHS JaeT BO3MOKHOCTb PYKOBOJICTBY HMPEAIIPUSTHS MOIYYNUTh MH(POPMAIHIO O
TEHJCHIINH B padOTe NPEANPUSITHH, €T0 (PHHAHCOBOM COCTOSTHHUH JUISl IPUHSATHS PEIICHNI OTHOCUTENBHO JalIbHEHIIeH ae-
sTenbHOCTH. ClenoBaTeNnbHO, KAXKIBIH 9KOHOMHIECKHI CyOBEKT CTPEMHTCSI MAKCHMHU3HPOBATh ITPUOBLTH ¥ TIOBBICHTH ypO-
BEHb PEHTA0CIBHOCTH.

KuioueBble cjioBa: peHTa0eIbHOCTD, MPUOBLTB, 3 (HEKTUBHOCTH, TOXOIBI, PACXOBI.

CURRENT STATE AND DEVELOPMENT OF THE ECONOMY AGRICULTURAL
PRODUCTION IN THE BELGOROD REGION

Abstract. The stable financial and economic situation of the organization determines, first of all, the constant
steady growth of labor productivity, return on funds, profitability of production and the implementation of the plan for
profit. Since the effectiveness of any agricultural organization is related to its ability to make a profit, it is necessary to

systematically analyze the indicators of financial condition according to the annual accounting (financial) state-
ments. The article presents the results of the analysis of the financial condition of the enterprise for 2017-2019 according
to the SEC "Gorin collective Farm", which is specialized in the pig industry with developed dairy farming and production
of grain, feed and industrial crops. Special attention is paid to the analysis of the composition, structure and dynamics of
indicators of income and expenses of the organization, profit, profitability. During the calculations, it was found that the
cooperative is functioning effectively, but the values of financial indicators are significantly reduced, so it is advisable to
implement measures that will have a favorable impact on its development. Based on the materials of this enterprise, the
reserves for profit growth are calculated due to an increase in sales of main types of products, improving the quality of
products sold. Moreover, the authors emphasize that in practice, when developing measures, it is necessary to take into
account not only external factors that affect economic performance, but also internal factors that determine the suc-cessful
effective operation of the enterprise. Usually internal factors are related to the following main areas of increase in profit:
increase production of agricultural products; reduce production costs; improve product quality and production of its new
VI-Dov superior quality; improving the efficiency of other business and commercial operations; reducing management
costs. The calculations proposed in the article are of practical significance for this organization.

Key words: profitability, profit, efficiency, income, expenses.

HccnenoBanne mpoBOIMIIOCH HA OCHOBE IMOKa3aTelNell TO0BOM OyXraiTepCcKod OTYETHOCTH
CIIK «Konxo3 nmenu I'opuna» benropoackoro paiiona. Hetne CIIK «Konxo3 nmenu I'opuna» — 31o
€IMHBIA MOIIHBIM OPraHnu3M, MHOTOOTPACIIEBOE MPENNPUATHE, BKIIOUAtOIIee B ce0sl 3aMKHY ThIH ITHKIT
CEJIbCKOXO35IICTBEHHOTO IIPOU3BOJICTBA LIEJIOTO psAJla OTPACiIel: paCTCHUEBOACTBA, )KUBOTHOBO/ICTBA,
KOHEUHOW TepepaboTKH U MOJTyYeHHs] TOTOBOM, SKOJOTMYECKH YHCTOW M BRICOKOKAYE€CTBEHHOH IMPO-
JYKIIMH, a TaKxke e€ peaau3alnus B COOCTBEHHOH (PUPMEHHOM TOProBoil CETH, YTO CIOCOOCTBYET POCTY
JIOXOJITHOCTH MPEANIPHUATHS B LIETIOM.
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DKOHOMHUYECKasl 11eJ1eco00pa3HOCTh (YHKIIMOHUPOBAHUS TPEANPHUSITHS B PHIHOYHBIX YCIIO-
BUSIX OTPEENSICTCS MOMydeHHeM 10xoAa. [[o3ToMy B 9KOHOMHYECKOM aHaIn3e BaKHOE MECTO 3aHU-
MaeT aHaJ u3 JOXOJHOCTH npeanpusTus. [IpeanpusTie momydaeT J0X0Abl TIIaBHBIM 00pa3oM OT pea-
JU3AIUU TIPOIYKIIUH, a TAKXKe OT JPYTHX BUAOB JEATEIbHOCTH. [103TOMY HOXOTHOCTH MPEANPUSATHUS
CJIEZTyeT U3y4aTh B TECHOM CBSI3M C UCITIOIB30BaHUEM U peanu3aluei mpoaykimn. O0beM peann3anu,
BENTUYMHA MPUOBUIH, YPOBEHb PEHTA0CILHOCTH 3aBUCST OT MIPOU3BOJCTBEHHOM, CHAOKEHYECKOM, (hu-
HAHCOBOW, MApKETUHTOBOW NEATETLHOCTH MPEANpHUATHs. MHaue TOBOPS, 9TH TIOKa3aTeN XapaKTepu-
3YIOT BCE€ CTOPOHBI X03HCTBOBAHUSI.

B mpormecce ananm3a JOXOAHOCTH NEATETFHOCTH NPEANPUATHS H3y4aeTCsl B TIEPBYIO OYepeb
cocTaB 0alaHCOBOM MPHUOBLIH, €€ CTPYKTYpa, TUHAMUKA U BBIIIOJIHEHUE TIJIaHA 32 OTYETHBIN TOJ.

Jlist obecrieueHus COMOCTaBUMOCTH JaHHBIX a0COIFOTHBIC TIOKA3aTENN MEPECYNTAEM B OTHOCH-
TEeJbHBIE TIOKa3aTeNu (TPOIICHT K BhIpyuKe) (Tabnuna 1).

Tab6smna 1 - CocTas, CTPYKTypa U JMHAMHKA Pe3yJbTATOB X0351iiCTBOBAHMSA

Ortkio- yp(;BeHB YpoBeHs B
HEHUE B % K % K BBI- Oro-
HaunmenoBanue nokaszarens 2017r. 2018r. 2019r. 2019r. ot BHprqu pyuKe B HeHHev
2017r., 10;322- OTYETHOM yp((:fH)eH
(+5-) " | mepuone "
pHoje
Bripyuxka, ThIC. pYO. 2038362 | 2117899 | 1922587 | -115775 100,0 100,0 -
S:ISCI‘;;%“MOCT" MPOAK, 1600098 | 1677515 | 1570327 | -29771 78,5 81,7 3.2
BanoBas npu0Osuib, THIC. py0. | 438264 440384 344654 -93610 21,5 17,9 -3,6
Kommepueckue pacxonsl, ) ) 7606 7606 ) 0.4 )
THIC. pYO.
pnypg@’m’ OT MIPOAAS, TBIC. 438264 | 440384 | 344654 | -93610 21,5 17,9 3,6
TIpoUeHTEI K Moy iernuo, 24274 | 25280 | 31183 6909 1,2 1,6 04
THIC. pyO.
IIporieHTHI K yIuiare, ThIC. i 4253 8827 2827 ) 0.5 )
pyo.
[Ipoune goxonbl, THIC. pyoO. 223408 144989 164868 -58540 11,0 8,6 -2,4
[Ipouwne pacxomsl, THIC. pyoO. 150975 226425 212733 61758 7,4 11,1 3,7
ITpubbLt, 10 HANOTOOOIONE- | 534977 | 379976 | 319145 | 215827 | 262 16,6 9,6
HUS, THIC. pYO.
Texyuwi wasor Ha npu- 10850 7094 9924 926 0,5 0,5 0
OBLIB, THIC. PYO.
Yucras npuObLIb, THIC. pYO. 524122 272883 309221 -214901 25,7 16,1 -9,6
Bcero moxooB, ThIiC. pyo. 2286044 | 2288168 | 2118638 | -167406 - - -
Bcero pacxomios, Teic. pyo0. 1751073 | 1908193 | 1799493 48420 - - -
Koaddunmenr coorHomenus 131 12 1,18 0.13 ) ) )
JIOXOJIOB U PacXojioB

174




HUnnosayuu 6 AIIK: npobnemuvl u nepcnexmusvr 20212. Nel(29)

N3yuuB coctaB u cTpykTypy hunancoBbix pe3yibratoB CIIK «Konxo3 nmenu ["'opuHay MOXHO
cenarthb BbIBOJ O ToM, 4To B 2019 r. npeanpusitueM 6bu10 nomydeno 2118638 Toic. py06. 10X010B, YTO
Ha 167406 TeIC. py0. MenbIIe 1o cpaBHeHuto ¢ 2017r. Joxoasr CIIK «Komnxo3 nmenn ['opunay ckia-
JBIBAIOTCSI U3 BBIPYYKHM OT NPOJAXK, MPOLEHTOB K MOIYYEHUIO U IMPOYMX 10X010B. COOTBETCTBEHHO,
cHKeHue 10xo010B KoomnepaTtuBa 00ycIOBICHO CHUKEHHUEM BBIPYUYKH OT mpoAaxk Ha 115775 Teic. pyo.
U IPOYUX J0XO/0B, B YACTHOCTU CYOCHIMI 1 ciaun 3eMin B apeHay Ha 58540 Teic. pyo.

Kak BugHO M3 MaHHBIX TaOJIUIBI, CO CHIDKEHHEM BHIpYYKH B 2019r. cHH3MIACh M MPUOBLUIL OT
npoaax Ha 93610 teic. pyO. [To oTHOImIEHHIO K BhIpyuke oHa 3aHuMaeT 17,9%, uto Ha 3,6% MeHble
0a3uCHOrOo roja.

VY4uThIBas pOCT NPOLICHTOB K yIJIaTe U CHU)KEHUE MPOUYUX JTOXOJ0B B TEKYIIEM oy NMpHObLIb
JI0 HAJIOTOO0JIOKEHUS TaK)Ke CHU3MIIACh U cocTaBuia 319145 Teic. py0., 94TO MOBIEKIIO 3a COOO0M TakkKe
CHIDKEHHE YUCTOM NpuObUIM 1MouTH Ha 215 MiH. py0. Ilo oTHOIIEHHIO K BBIpYyUKe CyMMa MPHOBLIH 10
Hajoroo0oxxenus coctapmia 16,6%, a guctas npuoObuh — 16,1%.

Crnenyer ormeTuts, uto pacxozasl CIIK «Komnxo3 numenu I'opuna» ckiaasiBatoTcst U3 cedbectou-
MOCTH MPOJIaXK, MPOLIEHTOB K YILJIaTe U MPOYHX PACXOJIOB.

Cymma pacxonoB Koomneparua B 2019r. coctaBuna 1799493 Toic. py0., MPEeBHICHB 3HAUCHHUE
6azucHoro roja Ha 48420 tric. py0. M cBsi3aHO 3TO C pOCTOM MPOIEHTOB K yIUIATE U IPOUUX PACXOIOB.
Cymma npouunx pacxonoB npeanpusitist B 2019r. Bo3pocna Ha 61758 Thic. pyo.

B pesynbrate koauimeHT cooTHOMEHNUs 10X0A0B U pacxooB B 2019r. causmics Ha 0,13 u
cocraBui 1,18 m.m., T.e. 10X0ABI NPEANPUATHS IOTHOCTHIO TOKPBIBAIOT PACXO/BI U B PE3EPBE MPEAIIPU-
satust ocraercst 18% 10Xx0/10B.

JleaTenbHOCTD 0000 MPEANpPUSTHS OPUEHTHPOBAHA HA MOJYyUYCHHUE ONPEIEICHHBIX pe3yibTa-
ToB. OJJHAKO OJHU MPEANPHUATHS YBEPEHHO JOCTUTAIOT MOCTABIEHHBIX IIeJiel CBOEH AESITEeIbHOCTH, a
Jpyrue — paboTaroT MEHee yCIEUIHO.

Bripyuka, moigyyaemast OT poJaku CeIbCKOX03IUCTBEHHON MPOTYKIUH, SIBJISIETCS BAXKHBIM 3JIe-
MEHTOM Kpyroo0opoTa CpeCTB MPEANPUATHS, TaK KaK 3a €€ CUET MOKA3bIBAIOTCS 3aTPaThl HA MPOU3-
BO/CTBO. [loaTOMY Hapsiiy ¢ aHaIM30M KOJMYECTBEHHBIX M3MEHEHHWI NpPOJaku MPOAYKIMH OCOOBIN
WHTEpeC MPEeJCTaBIseT aHAU3 BBINOJHEHUS MJIaHA BBIPYYKH OT MPOAAKU MPOIYKIUU U U3MEHEHUE
ATOTO TIOKA3aTeNs 32 CUET HEKOTOPHIX (PaKTOPOB - 00beMa peaTn30BaHHON MPOIYKIMU | IIeHa pean3a-
LUH.

Jlnst yIydIieHust ¥ CTaOMIIM3alny, KaK Mpoiaxu, Tak U ypoBHs mpousBojactea B CIIK «Komxxo3
uMeHHu ['opuHa» HE0OXOIUMO MOCTOSHHO YIIy4YIIaTh KaueCTBO MPOU3BOAMMON MPOAYKIIUU, BBISIBIISATH
HOBBIE KaHaJIbl CObITa ¢ 00Jiee BBITOJHBIMH YCIOBHSMH 1IEH U 00EMOB MTOCTABOK, YTO TIO3BOJIHUT JOOH-
BaThCsl MAKCUMU3AIMH TPUOBLIH.

[TpuObLIs MPEANPHUATHS 3aBUCUT OT pa3iu4HbIX (PpakTopoB. [IpakTuuecku Bce HakTOpHL, MPSIMO
WM KOCBEHHO OKAa3bIBAIOT BIMSHUE Ha PE3yJbTAThl XO3sMCTBOBaHUS Npeanpusatus. [Ipsmoe BiusHue
(haKTOPOB MOXHO OIPEIEIUTH C MOMOUIbIO (DAKTOPHOTO aHaN3a, & KOCBEHHBIE (PAKTOPHI MOKHO BBI-
SBUTDH C TIOMOIIIBIO OINPE/IeTICHHBIX MOKa3aTeNei.

OCHOBHY0 YaCTh MPUOBLUTN TPEANPUATHS ITOIYYAIOT OT peATU3aIH POTYKIMH U ycIyT. B mpo-
[[ECCe aHAJIM3a U3y4YaloTCs IMHAMUKA, BHITIOJTHEHHUE TUIaHa MPUOBUTH OT pean3aliy IpOoAYyKIUU U OTIpe-
TenstoTcs (PakTOphl U3MEHEHUs ee CyMMBbI. CTpYKTypHO-JIoTH4ecKast (pakTOpHAst MOJEINb MPHOBLIH OT
peanuzanuu npeacTaBieHa Ha pucyHke 1. Onupasick Ha 1aHHbIe pUCYHKa 1, MPUOBUIL OT peaan3anuu
IPOIYKITUH B LIEJIOM IO TPEATIPHUATHIO 3aBUCHUT OT YETHIpeX (PAaKTOPOB: 00beMa peann3anu MpoayKIUU
(VPII); ero ctpyktypsl (¥ 4 ); cebecronmoctn (C;) ¥ ypOBHS CpeIHEpeaTn3aMOHHbIX neH (Lfi).

H:Z[Vpnoﬁm 'yﬂi (lll _Cl)]'
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[TpubbLIb OT peanu3ay NpoaAyKIUH (TOBApOB, paboT, yCIyT)

7y
| ] ] ]
Ob6beMm Crpyxkrypa Lenst CebecTouMOoCTh
MIPOJaX IR peanuzanuu MPOIYKIIUU
A A A
N3menenus KauecTBo mipo- Pecypco-
SUD DI 111170'¢ JTyKLIHAH €MKOCTb
3aracoB r'oTo- MPOIYKIUHI
BOU IIPOJYK-
0708
Konbronkrypa
PBIHKA Llens! Ha
pecypcsl
N3menenne Peiakm cObITa
OCTaTKOB He-
OIUTAYE€HHOU
[pOYKITAH Cymma no-
CTOSTHHBIX
Nudmsauus 3arpar
Cpoxu peanu-
O0BEM BBI- 3allH TIPOJTYK- O0BEM BBI-
MycKa MpOoayK- Ln MmycKa mpo-
1007078 Y KITHH

Puc. 1 - CtpykrypHoO-10rndeckasi (pakTopHasi MOJieJIb NPUOBLIN OT PeaJu3allii NPOoAyKIuH (TOBApPOB, padoT,
yeayr)

OJIHUM U3 ATAIOB OIICHKH (DUHAHCOBBIX PE3YJIbTATOB JCSITECIBHOCTH OPTaHU3AIMH SBJISICTCS BbI-
SIBJICHUE TIPUYHMH U3MEHEHUS! CyMMBbI IPUOBUIH TyTEM MPOBEACHUS (PaKTOpHOTO aHaIM3a MPUOBLIH OT
peau3aiyy OTICIbHBIX BHIOB MTPOAYKIIUH.

Heo0xonumo Takke MpoaHaTU3UPOBATh BBIMTOJHEHHE TUIaHA MPUOBUTH OT peasin3aluil OTIeIb-
HBIX BHJIOB ITPOAYKIIMH, BEJTMUYNHA KOTOPBIX 3aBHCUT OT TPEX (PaKTOPOB:

- o0bema npoaaxu npoxaykuuu (VPII);

- cebecronmoct (C,);

- CpeHepean3alMoOHHbIX LieH (L],).

dakTopHas MO TPUOBUIN OT pean3alnuu (Hi) OTAETBHBIX BUOB MPOIYKIIUH UMEET BUJI:
Hi = VPHi (ll, _Ci)'

PacueTsr mpoBoAsSTCS IO BCEM OCHOBHBIM BHJIaM MPOAYKIUH (Tabmuna 2).
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Bnusiare (hakTopoB Ha U3MEHEHHE CYMMBI IPUOBLIH 110 OTACIBHBIM BUAAM MTPOAYKIIUH IIPO-
U3BEJIEM CIIOCOOOM a0COIFOTHBIX Pa3HHMIIL.

[TpuMeHUM CiIeIy oIy 0 METOAUKY pacyera:

HH/I = VPHH/I '(Unﬂ - CH]])

Hyc.rll =VPIl, '(Hnﬂ _CHJY)

Hyc.72 =VPII, (Hrp _Cﬂﬂ)
1, =vPl, -(1,-C,)
OO1ee nsMenenue npuObLIM OT Iponax: I1,g, = 11, — 11,

B Tom umcne 3a cueT n3MeHEHM:

- obvema npopax: All,,, =11, —

I, ;

- cpenHel ueHsl peanuzauun: Al 0= 17

yen2 - yenl

- cebecroumoctu: All. =11, —-11, ,

Tak, B 2019r. oT mpoaku 3epHa MIaHUPOBAIOCH MONYYuTh 22050 THIC. py0. MpUOBUTH OT
npoaax, akTHUECKu ObLIO MoJTyueHO Ha 644 Teic. py0. MeHbIIe. ITO 00YCIOBICHO CIEAYIOUIMMU
(hakTOpaMu: 3a cUeT CHIKEHUSI 00beMa MPOJIaXK U IIEHBI peasin3aliuy IprObLTh CHI3MIach Ha 283,11
u 111,79 TeIC. py0. COOTBETCTBEHHO, a 33 CYET pocTa cebecTonMocTH - Ha 249,1 ThIC. pyo.

[Tpu6sLTE OT Ipoaaku cBUHEHN B kUBOM Bece B 2019r. cocraBmma 172891 Thic. py0., 4TO Ha
3891 TthIc. pyO. OombIlIe YPOBHS MJIaHA. ITO OOYCIOBICHO YBETUYCHUEM 00HEMOB MPOAAXK U IEHBI
peanu3anuu, B pe3yJibTaTte 4ero mpuObLTh Bo3pocia Ha 2793,74 u 2129,5 Thic. py0. COOTBETCTBEHHO.
[Tnan npudkLUTH MO peanu3aluu MOJIOKa OblT HeAoBbIONHEH Ha 20269 Thic. py0. [IpuunHoil 3 TOMY
MOCITY>KUJIO CHIYKEHUE 00bemMa MpoJax U (aKTUYECKOU IIeHbl pealu3aliy 0 CPaBHEHHIO C 3aIuia-
HUPOBAHHBIMH TIOKA3aTESIMH. 3a CUeT BIUSHUS 3TUX (HAaKTOPOB MPUOBLIL HA MPEANPUITHN CHU3H-
nack Ha 8931 u 2464 1hIC. py0. cOOTBETCTBEHHO. KpoMe Toro, pocT ce6ecTOMMOCTH MPOaaK MO CpaB-
HEHUIO C TUTAHOBBIM 3HAUYEHHEM TOBIIEK 32 COOOM CHIKEeHHE (DaKTHUECKOM MPUOBLIN 110 CPABHEHHUIO
¢ TutaHoBoi Ha 8874 TeIc. pyo.

Uro kacaeTcst Mpouuibix jet, To B 2018r. tuian npuObLUTH OT MPOIaXKu ObLT IEPEBHITIONHEH 110
BCEM BHJIaM pean3yeMoi MPOAYKIHH. ITO ObLIO CBA3aHO, B OCHOBHOM, C POCTOM LIEHBI peaTn3alii.
B 2017r. mnan mo npuObUTH OBLT TaAKXKe MEPEBBINOIHEH, 32 UCKIIOUEHUEM pealliu3allii CBUHEHN B KU-
BOM Bece. HejoBbInonHeHNE T1aHa MPUObUTH ObLIIO CBSA3aHO CO CHUXKEHUEM 00beMa MPOasK 10 CPaB-
HEHUIO C 3aIITaHUPOBAaHHBIM MoKa3aTeneM. COBpEeMEHHBIE YCIOBHs BelACHUS Ou3Heca TpeOyIoT OT
XO3SICTBYIOIUX CyOBEKTOB CTpeMJIEHUS! (PYHKIIMOHUPOBATh C MaKCUMAJIbHOM OTAauyel, MO3TOMY
BpeMsI TUKTYET BHEAPATH HA IPEINPUITUAX BceX (popm cobcTBeHHOCTH Hanboee 3hPeKkTUBHBIC Me-
TO/BI yIpaBiieHus: 6uzHecoM. B Oosnblieil cTeneHu 3To KacaeTcs aHalln3a U pe3yIbTaToB (PUHAHCOBO-
XO3AMCTBEHHOM EATEIBbHOCTH.

AHaMM3Upys NEATeTbHOCTh XO3SHUCTBYIOMNUX CyOBEKTOB, HEOOXOIUMO OpaTh BO BHUMAHHE
TO, 4TO HauboJiee 000OIIAIONIYIO OLIEHKY Jal0T MMOKa3aTeNd pEHTa0eIbHOCTH (JJOXOJHOCTH).

O heKTHBHOCTH AEATETLHOCTH X035UCTBYIOIMNX CYOBEKTOB XapaKTEPU3YIOT MTOKA3aTEeNH J10-
XOJHOCTHU (PEHTA0EIBHOCTH ), KOTOPBIE B YCIOBHSX >KECTKOM KOHKYPEHIIMU BEJEeHUS OM3HECa Orpe-
JeNsieT CIOCOOHOCTD MPEANPHUATHI K ((MHAHCOBOM BBIPAKEHHIO, TPUBJICYEHUIO UCTOYHUKOB (DMHAH-
CUpPOBaHUS U UX J0X0JHOE (MpUOBLIEHOE) UcTIoNb30BaHue. [lokazarenu peHTabenbHOCTH U3MEPSIOT
JIOXOJTHOCTb MPEINPUITUS C Pa3IMYHBIX MO3ULUNA U TPYNIHUPYIOTCS B COOTBETCTBUM C MHTEPECAMHU
Y4aCTHUKOB 9KOHOMHYECKOTO MPOIlecca PIHOYHOTO OOMEHA. YUHTHIBAs, YTO BAYKHBIMU OMPEIEIIsI-
0IUMH (pakTOpHOU cpebl (OPMUPOBAHUS A0X0/a (MPUOBUIN) SIBJISFOTCSI UMEHHO KO3 (UITUEHTHI
JIOXOJIHOCTH, OHU TaK)KE BBICTYTAIOT BAXKHBIMU KPUTEPUSIMHU CPABHUTEIHHOTO aHATTN3a U OLEHKU (PU-
HAHCOBOTO COCTOSIHUS IIPEIIPUATHN.

Pa3znuyaroT Tpu rpymnmnsl nokasarenei 10X0AHOCTH:

a) OOIIMX aKTHBOB (aBaHCHPOBAHHOTO, COBOKYITHOT'O KaIUTala) U MX OT/ICIBHBIX AJICMCHTOB;
0) MpoayKINH;
B) IMOKA3aTeNN TI0XOIHOCTH, PACCUMTHIBaEMbIe Ha 0a3e YHCTOTO MPUTOKA JCHEKHBIX CPEICTB.
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Jlist penieHnst BOIpoca O MejIeco00pa3sHOCTH BIOKECHHUS CPEICTB B TAHHOE TPEATIPHUITHE TI0-
KazaTesb 9 PEKTHBHOCTH UCIIOJIL30BAHUS aKTUBOB (MMYIIIECTBA) MPEANPHUSTUS SBISICTCS OTPEIeIisi-
FOIITAM.

HawubGonee BakHBIM M Hanboee MPAaBUIBHBIM TTOKa3aTeIeM, IIHPOKO MPUMEHSIEMBbIM 0000-
HIAIOIINM TIOKa3aTesei 3 PEeKTHBHOCTH SBJISCTCS MOKa3aTellb PEHTA0EIFHOCTH MPOM3BOJICTBA, KO-
TOPBI onpenenseTcs no Gopmyie:

R, = qH/C -100%, tne

Y[ — gucras npuobLIb;

C — ce0ecTouMOCTh MPOJIAXK.

Jlnist TOoro, 4TOOBI ONPENENUTh BBHITOJAHOCTD TPOM3BOJCTBA U COOTBETCTBEHHO peaM3aluu
TOTO WJIM MHOTO BU/A MPOAYKIMH, MPEANPHATHSIM HEOOX0IMMO MPUMEHSTh HA MPAKTHKE TTOKa3aTeb
PEHTa0ETFHOCTH MIPOAYKITUH WK 3aTparooTaada. OH MOKa3bIBAET CKOJIBKO MPOIIEHTOB MPUOBLIH I10-
JTy4aeT NpeANPHUATHE UCXO U3 3aTparT:

R, = —100%,

n z C
rue
11 — npulBLIL OT IPOAAK;
C — ce0ecTONMOCTh MPOJIAK.
Crenyromum mokaszatejeM, OTpaXaromuM >PPEeKTHBHOCTh KOMMEPUECKOW IeATeNIbHOCTH
NPEANPUATHS SBIISETCS PEHTA0CIEHOCTD MIPOJIaX, KOTOPBIN MOKAa3bIBAET pa3Mep MPUOBLIN OT MPOIAK
B pacuete ¢ 1 py0. peann3oBaHHON TIPOTYKIIHH:

H, = %-100%, rjae

B — BBIpyYKa OT IpOJIaXk MPOAYKIIUH.

[ToMuMoO yKa3aHHBIX MOKa3aTeNIeH MIPH OLIEHKE IOXOMHOCTH UCTIOIB3YIOT TAKXKE MOKA3aTEeIH
PEHTA0ETHbHOCTH KanuTala (MMyIIeCTBa, HAXOASIIET0CS B PACTIOPSDKEHUH IPEAPUSITHS), COOCTBEH-
HBIX CPEJICTB, OCHOBHBIX CPEJICTB, (PMHAHCOBBIX BIOXCHHH (MHBECTHIIMIA) M IEPMAHEHTHOTO KaIlH-
TaJia (KaruTaa, BIIOXKEHHOTO B ICATEIILHOCTh IPYTHX OpPraHU3aliid Ha JUIUTEIIbHBIA CPOK).

DKOHOMHYECKAsi PEHTA0EIbHOCTh WM PEHTA0ETHLHOCTh aKTUBOB SIBIISICTCS 0000MIAIONTIM U
HanboJsee BaYKHBIM MTOKA3aTeIeM TOXOIHOCTH JESTEIbHOCTH X03SHCTBYIOMUX CyObeKkToB. OH Mmoka-
3BIBAET CKOJIBKO TPOIICHTOB MPHUOBUIH MOTyYaeT MpEANpUsTHe B pacuyere Ha 1 py0. MMEroIerocs
UMYIIECTBA!

R = %-100%, rae

9

11, - npuGBLIb 10 HAIOTOOOI0KEHHSL.

A — cpenHeroaoBasi CTOMMOCTb UMYIIIECTBA.
O} PeKTUBHOCTD KCIIONIB30BaHUS KamHTala U OOOPOTHBIX AKTHBOB IMPEANPHUSATHUS OIMpese-
JISTIOT TI0 CJIEYIOMUM (hopmyiam:

R — H'-IUCIH .100%;
A

K

PEHTa0ETBbHOCTH 0OOPOTHBIX aKTHBOB:

=M-100%, rae
A

meK

1l . - ductas npuObLIb.

qucm
4, 4
J1J1 TOrO YTOOBI BHISIBUTH 3aBUCUMOCTD MEKY BEIMYMHON MPUOBUIA U CYMMOM COOCTBEHHBIX

H 3aCMHBIX CPCACTB Ha NPCANPUATHUH, T.C. HACKOJIBbKO 3(1)(1)CKTI/IBHO (I)YHKI_II/IOHI/IpOBaHI/Ie KalijgTalia,
€0 JOXOJHOCTBh, HAa INPAKTUKEC MPHUMCHAIOT TAKHUEC IMOKA3aTCIIN, KaK peHTa6eJH)HOCTI) COOCTBEHHOI'O

- CpeaAHCTOA0BasA CTOUMOCTD KalliuTalla " O60pOTHLIX AKTHUBOB COOTBCTCTBCHHO.

mex

kanuTana (R, , ) ¥ 3aemMHoOro kanurana (uaBectunuit) (R, ):
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R., = Huen 1000,
K

C.K.

-

coo

3 IIn
K+ K

cob done

-100%, rne

K,,; - cpeaHeronoBas CTOMMOCTb COOCTBEHHBIX CPEACTB MPEIIPHUSITHS.

IIn - npuObUIb OT POJAK.
K

odone

Onennm noxoaHocth CIIK «Komxo3 umenu ['opunay B Tabnuiie B Tabmmie 3.

- CpeaHeroaoBas CTOUMOCTD 3a€CMHBIX CPCACTB NPCAIIPUATHA.

Taéanua 3 — OueHka J10XOTHOCTH MPeaNPHATHS

OTkII0HE-
HUE
Tlokazarenu 2017r. 2018r. 2019r. 2019r. ot
2017r., (+;-
)
Bripyuka ot ponax, TeIC. pyo. 2038362 | 2117899 1927258 -115775
CebecTonMOoCTh MPoIax, THIC. pyo. 1600098 | 1677515 ! 577032 -29771
[TpuGBLIs OT POAAXK, THIC. PYO. 438264 440384 | 344654 -93610
[TpuGBLIs 1O HATOTOOOJI0KEHNUS, THIC. PYO. 534972 379976 | 319145 -215827
UYwucrasi npuOBLIB, THIC. PYO. 524122 272883 309221 -214901
CpenHeromoBasi CTOMMOCTh UMYIIIECTBA, THIC. pyO. 4265978 | 4872450 5385495 1118977
254869
CpenHeromoBasi CTOUMOCTh OOOPOTHBIX aKTHBOB, THIC. PYO. 1954981 | 2186221 0 593709
I()3}1?661[Heroz[013a;1 CTOMMOCTE COOCTBEHHOI'O KalluTaja, ThIC. 3959832 | 4582739 4891249 932659
CpeniHeroioBasi CTOMMOCTh 3a€MHOTI'0 KallMTaa, ThIC. pyo. 306146 289711 492464 186318
YpoBeHb peHTa0eIFHOCTH MPOJAK, %o 21,5 20,8 17,9 -3,6
YpoBeHb peHTa0eNbHOCTH MIPOAYKINH, Yo 274 26,3 21,9 -5,5
YpoBeHb peHTa0eTFHOCTH KanuTana (MMymiecTsa), % 12,5 7,8 5,9 -6,6
YpoBeHb peHTa0EIbHOCTH 00OPOTHBIX aKTUBOB, % 26,8 12,5 12,1 -14,7
YpoBeHb peHTA0ETHPHOCTH COOCTBEHHOTO KamuTana, % 13,2 6,0 6,3 -6,9
YpoBeHb peHTa0eIFHOCTH 3a€MHOTO KamuTana, % 143,2 152,0 70,0 -73,2
YpoBeHb PeHTA0ETBHOCTH JACATEIBHOCTH, %o 32,8 22,2 19,7 -13,1

AHanu3 peHTa0eIbHOCTH IPEANPHUATHS, PECTaBIEeHHbIN B Ta0uie 3 nokasai, uyto B CIIK
«Komxo3 umenu ['oprHa» CHU3UIUCH MTOKA3aTENH IPUOBLITH, YTO OBLITIO 00YCIOBIEHO POCTOM MPOYHX
Pacxo0B U CHUYKEHUEM BBIPYUYKHU OT IPOAaXK. B pe3ynbrare 3T0 OTpasmiioch Ha MOKa3aTeNsIX peHTa-
0eNbHOCTH WM JOXOJHOCTH.

OrneHrBasi JOXOAHOCTh KOMMEPYECKOH AesTEIbHOCTH, MOXKHO CJieiaTh BBIBOA, 4TO B 2019r.
YPOBEHb PEHTAOEIBHOCTH MPOJIaXK HA MPEeANPUATHH cocTaBm 17,9%, CHU3UBIIKCH IO CPABHEHUIO C
2017r. na 3,6%. Kak oTmMeuanocs BblIlI€, 3TO CBA3aHO CO CHM)KEHHUEM BBIPYUYKH, U COOTBETCTBEHHO,
MPUOBLIH OT MPOJAK.

OnenuBas 3(pPpeKTUBHOCTD MPOJIAXK MPOLYKIIHH, MOXKHO CKa3aTbh, YTO YPOBEHb PEHTA0EIBHO-
ctu npoaykuuu B 2019r. causnics Ha 5,5% u cocraBui 21,9%. 910 roBOpUT O TOM, YTO B pacyere
Ha | py0. 3arpaT npeanpustue noiayuuio 17,9% npulbuin.

Hecmotps Ha cHIKeHHE MPUOBLIH OT MPOJAX, 1 COOTBETCTBEHHO, YUCTOUN MPUOBLIH, O1aro-
MIPUATHBIM SIBIISIETCA TOT (PAKT, YTO cebecTonMocTh mpoaax B 2019r. Takxke cHU3MIach. B pesynbrare
ypOBEeHb peHTabenbHOCTH Mpou3BocTBa B 2019r. noctur 19,7%, cauzusmmcs Ha 13,1%.
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OuenuBas noxogHocTh kanurtaia u akTuBoB B CIIK «Koyixo3 umenn ["'opuHa» MOXKHO OTMe-
TUTh, 4TO B 2019r. noxoanocts umyiectsa Kooneparusa cocrasuia 5,9%, uro Ha 6,6% MeHblie
YpOBHS 0a3MCHOTO T'0J1a. DTO CBA3aHO CO CHIKEHHUEM YHCTOM MPHUOBLTH, HECMOTPS Ha POCT aKTHBOB
Ha 1118977 thIc. py0. COOTBETCTBEHHO, CHU3MJIACH M JJOXOJHOCTh OOOPOTHBIX aKTUBOB U B 2019r.
cocrasmia 12,1%.

OnenuBasi 3¢(HheKTUBHOCTh MCIOJB30BaHUS COOCTBEHHOTO M 3a€MHOTO KamuTalla Ha Mpej-
MPUSTHS, MOKHO CJIEIaTh BBIBOJI, YTO CyMMa coOcTBeHHOro kanuTaia B 2019r. Bo3pocna Ha 932659
TeIC. py0. O/IHaKO, B pe3yJbTaTe CHIDKEHUS YHCTON MPUOBLIN TOXOJHOCTh €r0 CHU3MIIACh MOYTH Ha
7,0% u coctaBuna 6,3%. CHU3MIIACH TAKXKE U TOXOTHOCTH TPUBJICUCHHBIX CPEJICTB U B TEKYIIIEM TOTy
coctasuia 70,0%.

[Ipu onieHKe peHTa0eTLHOCTH MPEANPHUSITHS, €T0 PECYPCOB M aKTHBOB BCTAET 3aj1a4ya IUarHo-
CTUKH (PaKTOPOB, BIMSIONINX HA €€ H3MeHeHHe. bombIyto yacTh MPUOBLIN MPEANPHUATHS TTOTYYalOT
OT OCHOBHOM JIEATEIILHOCTH — OT MpOAaku mpoAykKiuu. [losToMy cuntaem 1enecooOpa3HbIM BhI-
SIBUTH (DAKTOPBI, BIAUSIONINE HA JOXOJHOCTh OCHOBHBIX BUIOB MPOIYKIIUHU B TaOIHIIE 4.

VYpoBeHb peHTa0EIbHOCTH IPOAAXK (R 3i) 3aBHCUT OT U3MEHEHHMS CPEJHUX LIEH peaau3alyu
(lli ) 1 ce0eCTOMMOCTH €IMHUIIBI TPOIYKIHH (Ci ):
11 i u i Ci
R3i = = o -
3 C.

1 1

JlnarHoctuky BiausiHUs GPakTOpoB Ha F(P(PEKTUBHOCTH MPOAAXK MPOBEIEM CIIOCOOOM IEITHBIX
NMOACTAHOBOK W, YYUTBIBAA CIICHUAIN3ALNIO MPCANPUATUSA, - PA3BCACHUC CBHH€I>'I, npeacTaBuM Ha
MpUMEPE OCHOBHOM MPOAYKIWH, MPOU3BOAUMOMN Ha MPEANPUIATHN — CBUHEH B ’KUBOM BECE:

I, —Cpy 252647152939

Ry, = = 1100 = 65,2%;
Cn 1529,39
- 2499,79 —152

R, = Ho=Cu 249979-152939 |0 0oy
Cn 1529,39

,-C, 2499,79-1787,11

c, 1787,11
OO6miee n3MeHEeHnEe PEHTA0CIIBHOCTH CBUHEH B )KMBOM BECe:
ARygy = Ry — Ry =39,9 65,2 = -253%;

B TOM YHCJIC 3a CUHCT USMCHCHMU:

R, = = 39,9%.

a) CPEHEr0 YPOBHs OTIIYCKHBIX LIEH
AR, = Rye; — Ry = 63,5-65,2 =—1,7%;

0) ypoBHS ce0ECTOMMOCTH MPOTYKIIUN
AR. =R, — Ry, =39,9-63,5=-23,6%.

Ocy1iecTBUM NPOBEPKY TOUHOCTHU PACUETOB:

ARysy = AR, + AR, = —1,7+ (-23,6) = —23,5%.
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Tabdauna 4 - AHaau3 GaKTOPOB, BJMSIONINX HA YPOBEeHb 3(PPeKTHBHOCTH NMPOIAK OCHOBHBIX BUIOB NMPOAYKIIUH

CpenHsisi IeHa peau- [Momuas cebecron- Yporens perrabensHo- | OTnonenue 2019r.

3anuy, 1 1, pyoO. MOCTB, 1 11, pyO0. CTH IIpOoAax, % ot 2017T., (+; -)

3a CYeT u3-

Bupst npo- MEHEHUS
TYKIHA 2017 | 2018 | 2019 | 2017r | 2018r | 2019r | 201 | 201 | 201 };J_] Bcee cebe-
T. T. T. . . . 7r. 8r. 9r. weii | TO | wew | crom-

bl MO-

CTH

3epHOBbIE 383,7 | 858,5 | 9483 4644 104, 124, | 117,

KYJIBTYPBI 6 1 5 482,21 466,2 4 20,4 84,2 2 96,7 6 1 73
CBHHbBH B

8719, | 9083, | 8605, | 6951, | 7140, | 7281,
JKHBOM 73 4 08 04 33 93 254 1272|182 | 23,8 | -7,2 | -1,6 -5,6
BECe
MoJioko 2526, | 2291, | 2499, | 1529, | 1611, | 1787, 652 | 422|399 | 63.5 1.7 | 236

47 47 79 39 37 11 25,3

Ananu3 (GaxkTopoB, BIUSIOUIMX Ha peHTa0ENbHOCTh MPOAAX Mokasal, urto B 2019r. penrta-
OCJIBHOCTD IIPOJIAXK CBUHEH B )KUBOM Bece coctaBmia 18,2%, uto Ha 7,2% mensie, yem B 20171, 310
O00BSICHIMO CHI)KEHUEM LIEHBI pean3alii CBUHEH U POCTOM ce0eCTOMMOCTH, B Pe3yJIbTaTe 3a CUET
M3MEHEHHUS LIeHbl YPOBEHb PEHTA0EIbHOCTH Mpoiax cHU3MiICA Ha 1,6%, a 3a cueT ce0ecTOMMOCTH —
Ha 5,6%. OT npo1a)ku MOJIOKA YPOBEHb PEHTa0EIbHOCTH MPOJIAaXK B TEKYIIeM roay cocTaBui 39,9%,
B 2017r. ero 3naueHue cocTaBisuio 65,2%. 3a cyeT yBenu4eHUs LIeHbl peallu3alliid YpOBEHb peHTa-
0eIBbHOCTH MPOoIaXK CHU3MICS Ha 1,7%, a pocT ce0ecTOMMOCTH PUBEN K CHUKEHHUIO 3(ppekTHuBHOCTH
Ha 23,6%. Uto kacaercs npoaaxku 3epHa, To B 2019r. oHa npuObUILHOM, TOXOAHOCTH MPOJIaXk COCTa-
Buia 104,2%, npotus 20,4% yosrTounocTy B 20171, DT0 CBA3aHO € yBEIMUSHHEM LIEHBI pealln3alui,
3a CUET Yero ypoBeHb peHTa0eIbHOCTh Mpojiax nosbicuics Ha 117,1% u cHkeHneM ceGecToumMo-
CTH, B pe3yJIbTaTe Yero ypoBEeHb PEHTa0EIbHOCTH MPOAaX Bo3poc Ha 7,5%.

CnenoBaTenbHO, MOXKHO CJI€NIaTh BBIBOJ, 4TO eciu B Kooneparuse OyAyT panuoHaIbHO HC-
10JIb30BAThCS U 3aJ€HCTBOBAHBI B IIPOM3BOACTBE MMEIOIINECS PECYPCHI, B JAHHOM CIy4ae MOXHO
MOBBICUTH NPUOBLIL Ha MPEANPUATUH, KOTOpask HAPSIMYIO OTPa3UTCA Ha MOKa3aTeNax 3pPeKTuBHO-
CTH (IOXOJTHOCTH), T.€. 3TO OyIeT ABIATHCS OJJTHUM U3 COCTABIISAIOUINX yCIeXa MPEIIPUATHS U TOBbI-
LIEHUSI €TO JOXOIHOCTH.

B nenom xe, kak mokasajia OlEHKa JOXOTHOCTH mpennpustusi, Koonepatus paboTaer cra-
ounbHO U 3 dexTrBHO. OAHAKO, HECMOTPS Ha 3TO, MPUObUIb U PEHTA0EIBHOCTh NPEANPUATHS OBITH
yBEJIUYEHBI 0J1aroapsi KOMIUIEKCY MEPOIIPUATH, HAlIPABJICHHBIX HA MOBBIIIEHUE JOXOJHOCTH.

PaccmaTpuBast mprObLIb KaK SKOHOMUYECKYIO KaTErOpHI0, HEOOXOAMMO BBIJICIUTH BHIMOIHS-
emble er0 (pyHKIuH. B coBpeMeHHOI SKOHOMUYECKOM HayKe HEe CIIOKMIOCH €JMHOTO MHEHUS, YTO
OTHOCUTDH K GyHKIMsIM npuObutH. Kak nmpaBuiio, BRIIETSIOT IBE€ OCHOBHBIE ()YHKIIMHM MPUOBLIA —
u3Mepurens (Mepa) 3pHEeKTUBHOCTH 0OLIECTBEHHOTO IPOU3BOJICTBA U CTUMYJIUPYIOMIash (yHKIIHS.

OyHKIMS NpUOBUIH, KaK Mepbl 3()()EKTUBHOCTU MPOU3BOJCTBA, 3aKIIOYAETCSI B TOM, YTO
MMEHHO MPUOBLIb U PEHTA0CIbHOCTB SIBJISIFOTCS OCHOBHBIMU MTOKA3aTEISIMH YCIICIIHOM IOXOTHOM Jie-
ATEIBHOCTU MPEINPUITUS U MPEAOIIPENEISAIOT IPUHATHE TAKUX PELIECHUH, KaK BBIXOJ] IPEIIPUITUS
Ha HOBBIE PbIHKH COBITa, IEPETOK KaluTalla U3 OJHUX OTpaciel B Ipyrue.

Ctumynupyromiasi pyHKIHS MPUOBLTH TTPEAONIPEACIICHa TEM, YTO MPUOBLTH CO3/1a€T BO3MOXK-
HOCTH JUJIsl HapallliBaHMs KaluTalla, a COOTBETCTBEHHO U YBEIHMUEHHs 0ObeMa MPOU3BOACTBA, pOCcTa
CerMEHTa pPbIHKA, Ha KOTOPOM JEHCTBYET OpraHu3alus, BO3MOKHOCTh BBIXOJAa Ha HOBBIE PBIHKU
cObITa, 4TO, B CBOIO OYepe/ib, IPUBOIUT K YBEINYCHUIO PA0OOYNX MECT, YBEIIMUCHUIO HAJIOTOBBIX O-
CTYTUICHUH B OIOJIKET.

Jlnis oGecrieueHust cTabUIBHOTO pOCTa MPUOBUIH NPEANPUATHS TOCTOSIHHO HILYT PE3EPBHI €€
yBenunuenus. [loa pesepBamu pocta nNpuObLIN MOHUMAIOTCS KOJTUYECTBEHHO U3MEPUMbIE BO3ZMOYKHO-
CTH €€ JIONOJHUTEIBHOTO nosyueHus. OHM BBIABISIOTCS KaK HA CTAAMU IJITAHUPOBAHUS, TAaK U B IIPO-
LIECCE BBIMIOJIHEHUS TUIaHOB.

182



Hunosayuu ¢ AIIK: npobnemsr u nepcnexkmuest 20212. Nel(29)

Pe3epBbl pocTa MprObLIN pacCUUTHIBAIOTCS ISl KXKA0TO BU1a TOBApHOU NpotyKiuu. OCHOB-
HBIMH MX UCTOYHHKAMH MOXHO Ha3BaTh YBEIWYCHHE 00beMa pealln3aiiy MPOTyKIIUH, TIOBBIIIICHHUE
1I€H, CHIDKEHHE ce0eCTOMMOCTH MPOAYKIIMHU, TOBBIILIEHUE KaYeCTBA TOBAPHOM POAYKIIMH, TIOUCK 00-
Jiee BBITOJIHBIX PHIHKOB COBITA U pean3alius B ONTUMaIbHBIE CPOKH (puc. 2).

Pe3epBbl yBenrueHHs! CyMMbI IPHUOBLTH

\ 4 \ 4 \ 4 A 4

VYBenuuenue [ToBbiIeHNE Cumwxkenue cede- CTpyKTypHBII
o0Bema pea- LEH CTOMMOCTH TO- CIBUT B accop-

JU3aLHAN peanu3anun BAPHOM IPOIYK- THUMEHTE
MPOTYKIIMHU 02078

v ¥ v

IloBbnmIeHMEe ITouck Oosee OnTuMusanys
KauecTBa ToO- BBITOJTHBIX CPOKOB IIPO-
BApHOM Mpo- PBIHKOB Jlax

JTyKLIHAN cObITa

Puc. 2 - Pe3epBbI pocTa NpuOBLIN

Jlns onpesieneHns: pe3epBoB pocTa MPUObUIN 3a CUET yBEJIUUEHHUs 00beMa peau3aliy npo-
YKL BBISBJICHHBIN paHee pe3epB pocTa oo0beMa peanuzauuu (P T VPIT ) Heo6xommmo YMHOXHUTH
(akTHuecKyro PUOBLIL B pacyeTe HA €IMHHILY MPOAYKIHH COOTBETCTBYIomero Buaa (I715) u pe-
3yJbTaThl IPOCYMMHPOBATH!

ptm,, =S (Ptvem,-m).

B Ttabnuue 5 paccunraeM pesepB yBeiauueHus: cymmsl npuOsiin B Kooneparuse 3a cyer n1o-
BeJIeHHs1 00beMa peann3aluu NpoTyKIHH A0 TJIAHOBOTO 3HAYCHMSL.

Tabymna S — PesepB yBeinueHHs1 NPUObLIN 32 cUeT 00beMa peaaTn3anui NPogyKINU

Bun nponykuuu

Peseps yBennuenus 00b-
eMa IpoJiaxK, 11

dakruueckas IpUOBLIL Ha
€IMHHUILY TIPOIYKIHH, PYO.

Pe3sepB yBenuueHus CyMMbI
MIPHUOBLIH, THIC. PYO.

3epHOBBIE KYJIbTYPHI 764 483,9 369,69
Moitoko 2710 712,68 1931,36
Hroro - - 2301,05

Kak yka3bIBaloT pacueTsl, IpUBEJICHHbIE B Tabuule 14, KoonepaTuB TOMOJIHUTEIEHO MOXKET
noryuuth 2301,05 ThIC. py0. pubsLTH. ECin 00beM mpo1akul 36pHOBBIX KYJIBTYD YBEIUYHUTH Ha 764
11, TO MPUOBLIL OT MPOAAX 3epHa Bo3pacTeT Ha 369,69 Tric. py6. Ecnu nmoBectu 10 ypoBHS IjIaHa
o0beM npoaax Mosioka - 10 2710 11., To mpubbUTs yBenmuuTes Ha 1931,36 Toic. pyo.

Pa3zBenenue cBunel aBisieTcs criennanuzanueit KoonepaTtusa, 3a c4eT 4ero OH JJOCTUTAET BbI-
COKHX INoKa3areneit 3 (eKTUBHOCTH, COOTBETCTBEHHO, IPEIPUITHE TEPEBBINOIHUIIO IJIaH MPOJAX,
MIO3TOMY CUMTAEM HE I1eJIeCO00pa3HbIM YUUTHIBATh PE3epPB MPUOBUIN IO 3TOMY BUAY MPOTYKIIHH.

Bonbuine 06beMbl MPOU3BOACTBA U MPOIAXKU MPOAYKIMH HA MPEANPUATUU O€3yCIOBHO CKa-
3pIBatOTCs M Ha cebecroumoctu. Cedbecroumocts nmpoaykuuu B CIIK «Konxo3 mmenu I'opuna» B
2019r. npeBbicuIa TUIAHOBBIE TIOKa3aTenu. Paccuntaem pe3epB pocTa MPUOBLIN OT peaau3aluy 3a

cuer cHIKeHns cebecrommoctu npoaykimu (P T I7,.) (Henonymenue nepepacxona (pakTHueckoi

ce0CCTOMMOCTH IIJIAHOBOM) B Ta0IHIIE 6.
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PazHuty Mexty GakTHUecKoH ce6eCTONMOCTRIO MPOLYKINH 1 TIaHOoBO#H (P ¥ C) MBI yMHO-
KU Ha (PaKTHIECKUi 00beM npojax npoaykiuu 2019r.:

ptm. =Y plcvpm, + P vp,).

JlaHHBIE pacueTa pe3epBa pocTa MPUOBLIH 32 CYET KOPPEKTHPOBKH 00beMa POk MpeCcTaB-
JIEHEI B Ta0uUIlE 6.

Tabauua 6 - Pe3epB yBesinueHusi CyMMbI NPUOBLIM 32 CHYET CHUKEHHUSI €e0eCTOMMOCTH NPOAYKIUH

Pezeps cumxenus cebecronmo- | DakTuueckuii 00beM pe- Pe3eps yBennuenus
Bun nponyxuun
CTH eIMHHUIIBI IPOAYKIMH, PyO. | a3aluyl MPOILYKINH, I puOBLIH, THIC. pYO.
3epHOBBIE KYJIbTYPHI 4,44 44236 196,41
CBHHBH B )KHBOM BECE 81,93 130666 10705,47
Moioko 87,11 207290 18057,03
Hroro - 382192 2895891

AHanu3 qaHHBIX TaOIUIIBI 6 TTOKAa3aJl, YTO MPU CHUKEHUH ce0eCTOMMOCTH | 11 3 pHOBBIX KYJIb-
Typ Ha 4,44 py0. CIIK «Konxo3 umenu ['opuHay MOXKET JOTOTHUTEIHHO MTOTYIUTh 196,41 ThIC. pYO.
npubbud. Ecniu cHU3UTH ce0ecTOMMOCTh CBUHEH B kuBOM Bece Ha 81,93 Thic. py0., TO MpUOBLIH
Bo3pacteT Ha 10705,47 py06. Pezeps ot npoxaxku mosoka coctaBut 18057,03 Twic. py0., eciau OyaeT
CHIDKEHa ce0ecTOMMOCTh 10 ypoBHS TuiaHa Ha 87,11 py0. B mienom, 3a cuer CHIKEHuUs: cebecTOnMO-
CTH JIOTIOJTHUTEJIbHAS CyMMa JI0X0/1a OT MPOJIaKU MPOAYKIMK cocTaBUT 28958,91 ThIC. pyo.

Kpome Toro, yuuTsiBasi pocT 3aTpaT Ha MPOU3BOJCTBO U peaTH3aIUI0 MPOIYKIUU, HEOOXO-
MO YUYUTHIBATh U3MEHEHHE 1IeH Ha CeIbCKOXO035HCTBEHHYIO MpoAyKIHio. Paccuntaem peseps po-

cra nputsutn B CIIK «Konxo3 mvenn TopuiHay 3a cder m3MeHeHust neH peammsamun (P T 17 ) B

Tabuuiie 7 1o cieayromeii hopmyie:
ptm, =Y Pt vem, + Ptvem,).

Tabauua 7 - Pe3epB yBesinueHusi CyMMbI IPUOBLIM 32 CYET MOBBILIEHUS IIeH Peau3aliuu

Pe3epB noBbIIEHNS [IEHBI dakrnueckuii 00beM pea- | PesepB yBennueHHs CyMMBbI
Bug nponyxuuun
€IMHHLIBI TIPOYKINH, PYO. JM3alUH TPOIYKINH, I NPUOBLIH, THIC. pYO.
3epHOBBIE KYIbTYpHI -1,65 44236 72,99
Moioko -0,21 207290 43,54
Hroro - - 116,53

Omnpenenus pe3eps pocTa 3a CUET MOBBINICHU 1IEH Pealn3allii NPOyKLUUH, YTO MPEICTaB-
JeHo B Tabauue 16, ObUI0 yCTaHOBIICHO, YTO €CJIM IOBBICUTH LIEHY pean3alliy 3€pHa JI0 3alIaHupo-
BaHHOH - Ha 1,65 py0. 3a cyeT HOBBIX MMOKYIAaTENIeH U BBISBICHUS HOBBIX KaHAJOB pealln3aluu, TO
MO3KHO JIOMOJIHUTENIBHO NOMY4uTh 72,99 ThiC. py0. IpUOBLTH. A €clii yBEIUYUTh LEHY NMPOJIaX MO-
noka Ha 0,21 py06. nonomHUTENBHO MOMyuuM 43,54 Thic. py0. nmpubsuH. MTOro peseps pocra mnpu-
ObuTH coctaBuT 116,53 THIC. PYO.

Tax kak 3¢ ¢pextuBHOCTh AeaTenbHocTy CIIK «Konxo3 nmenu ['oprHa» BO MHOTOM 3aBUCUT
OT CITOCOOHOCTH €r0 BBIXOJ]a Ha PHIHOK C IPOAYKIUEH COOCTBEHHOIO MPOU3BO/ICTBA, IOJIb3YIOLIEHCS
OTIpeJIeIEHHBIM CIIPOCOM, BO3HHMKAET HEOOXOJUMOCTh MOUCKA YIPABICHUYECKUX PELICHUH, HaIllpaB-
JICHHBIX Ha (JOPMUPOBAHME MOJUTUKU COBITA, UTO B YCJIOBUSAX BBICOKOW KOHKYPEHILMHM HA PBIHKE
CEJIbCKOXO03SCTBEHHON MPOAYKLMH, SBISETCS 0O0CHOBAaHHMEM MEXaHHW3Ma MPUHATHS MAPKETHHIO-
BBIX PEIICHUM.

K nmpumepy, cpenHue LeHbl, 10 KOTOPBIM XO3SMCTBO pEalM30BbIBAIO 3epHOBbIE B 2019r.
CWJIBHO OTCTAIOT OT CPEIHUX LIEH B 11es1oM 1o Poccuu, To e camoe KacaeTcsl ¥ MPoJax SUMEHsI.

Pe3ynbTaThl cpaBHEHMS CPENHUX LIEH pea3alli OCHOBHBIX BHJIOB NMPOAYKIIMH, IPOJAXKEH
kotopbix 3anuMaetcs CIIK «Konxo3 umenu ['opuHay co cpeHUMU 1IEHaMH TIPOU3BOIUTEIIEH Cellb-
CKOXO03siiicTBeHHOU npoyKiuu 1o Poccuiickoit @enepanuu npeacraBieHsl B Tadnuie 8.
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Tabnuna 8 - CpaBHeHMe cpeIHUX 1eH peaju3anuu ocHOBHbIX BUA0B npoaykuuu B CIIK «Koixo3 umenun
T'opunay» co cpennumn nenamu no Poccun, pyo.

CIIK «Komxo3 [Ipou3BoanTENN CETHCKOXO3SH- OTxIIOHEHHE
Bune! nponykuuun o
nMenu ['opuna» CTBEHHOM Mpoaykuuu no PO o) %
3epHOBBIE KYIbTYpHI 948,35 962,58 44,23 104,7
CBHHBU B )KHBOM BeCe 8605,08 8834,2 329,12 103,8
Mosoko 2499,79 2640,16 140,37 105,6

Kak cBUIIeTENbCTBYIOT pacyeThl, IPeICTaBICHHBIC B TA0IHUIIE 8, LIEHBI pealli3allii 36PHOBBIX
KyJbTyp 1ouTH Ha 5,0% MmeHble cpeqHux 1eH npoussoaureneii PO. [leHsl Ha CBUHUHY U MOJIOKO
TaKXe HUKE PhIHOYHBIX Ha 3,8 1 5,6% COOTBETCTBEHHO.

CrnenoBatenbHO, MMOMCK HOBBIX KAHAJIOB COBITA 00ECIICYUT MPEIIPUITHIO TIPOAAKY TPOTYK-
MU TI0 TICHaM He HIDKE ce0eCTOMMOCTH, KOTOPhIE OBl MPH 3TOM COOTBETCTBOBAJIM TUIAHOBBIM WU
mpeBbIaA UX. Pe3epB pocta mpuOBUIM 332 CYET MEepecMOTpa KaHAIOB PealM3alud MPEICTAaBUM B
Tabymue 9.

TaﬁJmua 9- Pe3epB YBECIUYECHUA le/lﬁbl.]'ll/l OT MPOJA’KH OCHOBHBIX BUA0B IPOAYKIHH 32 CHET BBII'OJAHBIX
KaHaJI10B peajiu3alnuun

IIponano B TOM YHUCJIE: Peseps yeemiie
Bun TTpuGHLTS MpovuM Opranusa- Ha phiHKe Maxc. | HUS IPUOBLTH C
npoayKiuy | KoJmde- ena, py6,| Ha 11, IHAM meHa, pyo. y4eTroM Makxc.
CTBO, I THIC. PYO. KOJIMYECTBO,| II€HA, | KOJMYE- | CPEAHASL LIEHBI, THIC. pyO.
1l pyo. CTBO, I [l[cHA, pyO.
3epHOBBIC |y 4n36 | 94835 | 4839 | 44236 | 42873 | 44236 | 3000 | 3000 132708
KYJIBTYPbI
CBUHBMB | 130000 | 26050 | 13231 | 130666 | 1313.33 | 130666 | 1350.0 | 1350.0 46399,1
JKHBOM BECE
Momoko | 207290 | 2499,7 | 712,68 207290 | 705,15 | 207290 | 720,0 720,0 14248,8
Hroro X X X X X X X X 73918,7

AHanu3upys NojdydyeHHbIE aHHbIe B TaOIuIEe 9, MOKHO clieiaTh BBIBOJI, UTO MPH MPOJAXKe
CEJIbCKOXO03SUCTBEHHON pOoAyKIMU 1o OoJiee BeirogHbIM KaHanam cobita CITK «Konxo3 umenu ['o-
pHHA» CMOXKET JOTOJHUTENBHO MOIyunuTh 73918,7 ThIC. py0. IpUOBLIH.

BrisiBnennsie pezepssl o yBenndenuto mpuosuin B CIIK «Konxo3 umenu ['opunay 0600mmm

B Tabmuie 10.
Tabauna 10 — UcToYHNKH pe3epBOB YBeJINMYeHHsI NPUObLIU, ThIC. Py0.

VY nenbHbIA Bec pe3epBa

BI/II[LI IMPOAYKIIMH

HCeTS)():}:ZI;H B o0IIel cymme pesep- 3epHOBBIE KYJIb- CBUHBHU B )KUBOM MOIOKO Bcero
pesep BOB, % TYpBI Bece

VBennueHnue 00b- 22 369,69 - 1931,36 | 2301,05
eMa Mpojax
Camxenue cebe- 27.5 196,41 10705,47 18057,03 | 28958,91
CTOUMOCTH
INoBeimenue nen 0.1 72,99 - 43,54 116,53
peanuzanuu
Beiroausie ka- 70,2 13270,8 46399,1 14248,8 | 73918,7
HAaJIbl pealiu3alnuu
Bcero 100 13909,89 57104,57 34280,73 | 105295,2

Kaxk noka3zbiBaroT ganusie Tabimibl 10, ncTouHnku pe3epBoB yBenudenus mpuosiiu B CIIK
«Komxo3 umenu ['opuHay ckiaapiBaeTCs CIEAYIOMUM 00pa30M: 3a CUET BHITOJHBIX PHIHKOB COBITA U
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TIOBBIIICHUS 1IEH peaTn3alliy JTOMOJHUTEIbHO MOKHO noiayunutb 73918,7 u 2301,05 ThIC. pyoO. mpu-
OBLIH, YTO B MPOIICHTHOM OTHomIeHUH coctaBisieT 70,2 u 2,2% COOTBETCTBEHHO. 3HAYUTEIHHBIN
yAETBHBIN pe3epBa pocTa NPUObUIH B KOOTIEPATUBE CKIIAJBIBAECTCS 3@ CUET CHIXKEHUS C€0ECTOMMOCTH
—-27,5%.

CornacHo pacueram, 3a CYET JJAaHHOTO pe3epBa AOMOJHUTEIHHO MOKHO NOJIy4uTh 2895891
ThIC. py0. mpubbUIH. KpoMme Toro, 3a cueT yBenuueHus: 00beMa Mpoaax MpUObLIb CMOXKET BO3PACTH
Ha 2301 TbIC. pyO.

VY aenbHBIN BEC KaXI0r0 NCTOYHUKA Pe3epBa YBEIWUYCHHSI PUOBLITN X031CTBAa MBI TIPE/ICTa-
BWJIM Ha PUCYHKE 3.

0,1%
27,5%

72,4%

OYBenuyeHne obbema npoaax B CHmxeHne cebecToMmMocTy

OlNoBblWEHWE LieH peanusaumm

Puc. 3 — CTpykTypa HCTOYHUKOB pe3epBOB YBeJHYeHUS] CYMMBbI IPHObLIN

Hcxonst u3 pesynbraroB 0600menus pesepBoB pocta npudbum CIIK «Konxo3 umenu INo-
pUHa», MOKHO CJIEJIaTh BEIBOJ O TOM, YTO B OpraHHU3aI[MH Ha3pelia HeOOXOIMMOCTh MPUHATHUS pPsaa
MEPOIPUATHI — yBelIUYeHHE 00BEMOB MPOJIaXK, CHIKEHHE ce0eCTOMMOCTH peaan3yeMon MpoayK-
IIUH, TOBBIIIIEHUE IIeH, 00yCIIOBICHHOE TOUCKOM 00Jiee BBITOJHBIX KAHATIOB COBITA MPOIYKITUH. Dop-
MHPOBAaHHUE PALMOHAIBHON MOJUTUKUA COBITa XO3siCTBa MpeNIoyiaraeT aHaJU3 €ro BHYTpPEHHEH
cpensl. B pe3ynbraTe aHanm3a, MPOBEICHHOTO HAMU, OBUTH OIpeaeneHbl cuibHbIe cTopoHbl CIIK
«Konxo3 numenu ['oprHa», B 4aCTHOCTH, MOTyUYeHUE OI0KETHONH MOMOIIHN CO CTOPOHBI TOCYJapCTBa
B BUjle CyOCHIMIA, JOCTATOYHO BBICOKHE MOKA3aTeNy MPUOBUIH, 332 CUYET KOTOPOW OHO MpuoOpeTaet
OCHOBHBIE CpPEJICTBA, a TaKXKe JbIOTHOE KpeauToBaHue B benropojackom permoHanbsHoM ¢uinane
OAO «Poccenpxo30ank». OcaoBHoi mpobnemoii CITK «Komnxo3 umenn ['oprHay sBIsSeTCS HECOBEP-
IIEHCTBO CUCTEMBI COBITA, TOCKOJBKY B CTPYKTYpE YIIPABJICHUS OTCYTCTBYET OT/Ie] MapKkeTHHra. Jle-
SITEJIBHOCTD XO35IMCTBA 3aKJII0YAETCS B MPOU3BOJICTBE U Peali3allii 3€PHOBBIX KYJIbTYP, BhIpAIBa-
Huu u peanuzannu KPC, mpousBoacTBe MoOJIOKa, a HE B OpraHu3anuu cObiTa. PesynpTaToM Takoi
MOJINTUKUA CTAJI0 COKpAIeHHEe OOBEMOB peanu3alliil OTACIbHBIX BUAOB MPOIYKIIUH U CHUKCHHE
CpeaHepeaTn3aluoHHbIX 1IeH. [IocKoIbKy X03s1CTBO (DyHKIIMOHUPYET Ha PHIHKE C BHICOKOM KOHKY-
peHLIMEH, KaKUM SBIISICTCS PIHOK CEIbCKOXO03IUCTBEHHOHN npoaykuuu benropoackoii obmactu, oc-
HOBY €T0 MOJUTUKH CObITa COCTABIISIET MPOU3BOIMMAs UM MPOIAYKIHS (HaIpUMep, pa3BeeHUe CBU-
Hell). Konkypenramu CIIK «Konxo3 nMenu I'opuHa» UMEHHO B OTpaciii CBUHOBOJCTBA SIBIISIOTCA
00O «benrpaakopm» 1 OO0 «Muparopr». Yke B CUITy JTaHHOTO 00CTOSTEILCTBA MTPOU3BOACTBO
MIPOYKITNH, €€ COBEPIICHCTBOBAHUE, CUCTEMA PEAIU3AINH, pa3padoTKa PEKIAMHBIX MEPOIPHITHIA
JIOJDKHBI 3aHUMATh IIEHTpalibHOE MecTO B cObITOoBOM nesrenbHocTH CIIK «Komxo3 umenu ["opunay.
[Tpu 3TOM, TOKEH OBITh YYTEHBI CIIPOC HA PEATU3yeMYIO MPOIYKIHIO, obecrneueHue 3 (HEeKTHBHOTO
HCIIOJIB30BAaHUSl PECYPCHOTO MOTEHIMAJIA JUIsl MPOU3BOJICTBA M MPOAAXH NMpoAyKuuu. Bee aTo npen-
roJiaraeT BBIOOp KaHANIOB COBITA C yUETOM IUIAaHUPYEMBIX mponax. [lociemHue paccUuThIBAIOTCS,
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HCXOJsl U3 HAMEUYEHHOTO YPOBHS II€H Ha MPOU3BOJUMYIO MPOAYKIHIO, ee (U3NYecKoro odbema, a
TaK)K€ CE30HHOCTH CIIPOCa.

Ms1 pekomennyeM CIIK «Konxo3 umenu ['opuHay pazpaboTarh 1IEHOBYIO MOJHUTHKY. Dop-
MHUpPOBaHUE LIEH HA IIPOAYKIIUIO, BEIBOAUMYIO Ha PHIHOK, MOXKET IIPOUCXOAUTH HECKOJIBKUMU ITapa-
JIENBHBIMU Ty TSIMH, YTOOBI BIIOCJIEICTBUU MIPUHITH OKOHYATEJILHOE PEILIEHUE O [IEHE HAa KOHKPETHBIH
BU/J IPOAYKIHMHU. J[aHHBIE TPOLIEyphl OTPaXKEHBI HA PUCYHKE 4.

dopmupoBaHue | Orenka cripoca Omnpenenenue 1eH
LEHOBOM IOJUTUKH «TOKyTIaTeNein»
Y
OreHka U3aepKeK mpo- |, Br16op MeTon0B 11eHO00- | Pazpabotka 1nieHoBoi
M3BOJICTBA U COBITA pasoBaHus HOJIUTUKH

Pucynok 4 - PazpadoTka neHOBOMH MOJTUTHKH HA MPeINPHATHH

[Ipencrasnsiercs, uro copiToBas nonutrka CIIK «Konxo3 numenn ['opuna» Oynet ontumab-
HOW NpH pallMOHANbHO pa3paboTaHHON U 3()(HEKTUBHO pealn30BaHHON pekIaMHON KaMnaHuu. J1iis
3TOT0 XO3AUCTBY MOXKHO MPEIJIOKHUTH Cleayromue GopMbl peKiaMbl: MOATOTOBKY M PETYJSPHYIO
MyOMUKALMIO B MECTHOM MEYaTH MAaTEPHAIIOB O JTOCTIIKECHUSIX TPEINPUITUS, pa3paboTKe U OpraHu-
3allMy MTPOU3BOJICTBA HOBBIX BUJIOB MPOAYKIIMU; MTPOTIAraH/ly KOHKYPEHTHBIX MPEUMYIIECTB, Hau0o-
Jiee BBITO/IHBIX HAMPABJICHHUNA €€ IeATeIhbHOCTH; PAaCIPOCTPAaHEHNE COOCTBEHHOW IMeYaTHON MPOTyK-
L1U; TONJEPHKKY OOIIECTBEHHBIX HHUIIMATUB, YYaCTHE B IOMOILM MAJIOUMYIIUM, AETCKUM JIOMaM U
T.1. Takoit moaxon k pekname noBeicut npectk CIIK «Konxo3 umenu ['opunay, obecrneduT BbICO-
KHUH CIIPOC HA €ro NPOIYKIIHIO.

Takum 00pa3zoM, palMOHATIM3AIM CTPATETHYECKOr0 MOAX0/1a K COBITY OyZeT crnocoOCTBO-
BaTh MPOBEACHUIO AKTUBHON PHIHOYHO OPUEHTHUPOBAHHON XO3SWCTBEHHOW MOJMTUKHU OpraHU3aluu
Y TIO3BOJIUT €M YBEJIIMYHUTH pa3Mep MOJTydaeMOl IpUObUIH, YTO HANIET MONI0KUTENbHBINA 3P HEKT U B
MOKa3aTessIX PeHTa0eIbHOCTH.

OpnHako 0JIHM MEPONPUSITHS IO COBEPIICHCTBOBAHUIO MPUMEHSIEMON TEXHUKU U TEXHOJIOTUU
HE TaIyT JOJDKHOM OTAauu 6€3 yIyuIIeH!s] OpraHu3alliy MPOU3BOICTBA U Tpyaa. OaHON 13 BaKHEH-
mux 3a1a4y Ha coBpemeHHoM stamne st CIIK «Konxo3 numenu ["'oprHay OCHOBHOM LI€NIbIO J€SATEIb-
HOCTH KOTOPOTO SIBJIIETCSI IIPOU3BOJICTBO CEIBCKOXO3AMCTBEHHON MPOAYKIUH, CIIYKUT BHEIPEHUE
WHHOBAIIMOHHBIX TEXHOJIOTHH ¥ TPOU3BOJICTBE, KOTOPHIEC JOJKHBI 00J1a1aTh HOBU3HOM, YOBIETBO-
PATH PHIHOYHOMY CIIPOCY U COOTBETCTBEHHO MPUHOCHUTH MPUOBLIH IPOU3BOIUTEINIO.

ITonBoas utor ckasaHHomy Bbllle, BakHO oTMeTuTh, uTo CIIK «Konxo3 nmmenu I'opuna
MMEET BO3MOXHOCTH JUIsl PealN3aliy NEPEUNCICHHBIX MEPOINPUATUN, YTO MPU YCIOBUU HX OCY-
IIECTBIICHUS, TIOJIOKUTEIBHO CKAXKETCS Ha (PMHAHCOBBIX PE3yJIbTaTax €ro JIesTenbHOCTH. Ho mpw,
5TOM HY>KHO YYUTHIBATh BIMSHHUE YIIPABICHYECKUX PEIICHUH Ha MOBbIeHne 3()PeKTUBHOCTH PYHK-
LMOHUPOBAHUS XO3SICTBA.

[Tpobnema rppexkTuBHOCTH 3aHUMACT BEYIIIEE MECTO CPEI COBOKYITHOCTH ITPOOIEM, CTOSI-
X nepen obmectBoM. OHa BOJTHYET SKOHOMHUYECKYIO HAYKy U XO3SHCTBEHHYIO MPAKTUKY Ha MPO-
TSOKEHUH MHOTHX CTOJIeTH. OCOOEHHO aKTyalbHON OHA CTAHOBHUTCS HAa COBPEMEHHOM 3Tare pa3BH-
TSI PDKOHOMUKH B CBSI3U C TIOBBIIIICHHEM JIE(UITUTA CHIPHEBBIX PECYPCOB, YKECTOUCHHEM KOHKYPEH-
1y, riaodanu3anuu Ou3Heca, yCUJICHUS MPeANPUHIMATENbCKUX PUCKOB.

B pbIHOYHOM SKOHOMHKE BEDKHUBAIOT M YCIEITHO (DYHKIIMOHUPYIOT TOJIBKO T€ MPEANPHUSTHS,
KOTOPBIE COU3MEPSIIOT CBOM JOXOJABI C 3aTpaTaMU M BEJIIMYMHOM BIIO)KEHHOTO KalUTalla, KOTOPBIE
MIPOU3BOJIAT KOHKYPEHTOCIIOCOOHYIO POIYKIUIO U HE IIPOU3BOISAT OO0JIBIIE TPOLYKIHH, YeM MOKHO
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nponaatb. Hanpumep, uapopManus 00 yaeaIpHOM Bece MPUOBUIBHBIX M YOBITOYHBIX CEIBCKOXO35H-
CTBEHHBIX opranuzanuii benroponckoit o6nactu ¢ 2017 no 2019rr., npencrasnennas B Tadnune 20,
CBUJETEIBCTBYET O TOM, UTO JI0JIsl MPUOBUIbHBIX Ipeanpustuii Ha 1 okta0ps 2017 r. (73,46%) Bblite,
yem Ha 1 mexabps 2019r. (63,54%).

Tabauua 11- YaeabHblil Bec NPUObLIbHBIX KPYIHBIX H CPEIHMX CeJIbCKOX035iiCTBEHHbIX NPeNPUSITHH U Opra-
Hu3auuii bearopoackoii od1actu, %

Ieproxn 2017 . 2018 . 2019 . OT”%T;‘T’ 2(313 o
#a 31 mapra 59,56 71,6 71,72 12,16
na 31 mas 58,08 60,27 56,74 -1,34
Ha 31 ceHTIOpS 50,94 61,35 59,78 8,84
Ha 31 mexabps 73,46 68,63 63,54 -9,92

VY nenbHbIM BeC yOBITOUHBIX, COOTBETCTBEHHO, B 2019r. BhIpoCc oTHOcutensHo 2017r., 9TO
00yCIIOBIEHO SKOHOMHYECKUM KPHU3UCOM, KOTOPBII OCOOCHHO 3aTparuBaeT CpeaHU U Maiblii Ou3-
Hec (tabmuma 12).

OyukuuonupoBanue CIIK «Konxo3 umenu ['opuHa» B PBHIHOYHBIX YCIOBHSIX TpeOyer
CYIIECTBEHHOTO U3MECHCHUS OPTaHU3aI[Mi U METOJIOB YIIPABJICHHUS, a TAK)Ke WHPOPMAITMOHHOHN 0a3bl
MEHEPKMEHTa, KOTOpas Ha CErOAHSIIHUNA MOMEHT He MOJHOCTHIO COOTBETCTBYET TPEOOBAHUIM
COBPEMEHHOTO0 yrnpasiieHus. M3 3Toro cieayeT 1o, 4To Ha3pesia He0OXOAMMOCTh CO3/IaHUsI CUCTEMBI
MH(OPMALIMOHHON TOJACPKKHA MEHEIKMEHTa, aJleKBaTHOM 3a/layaM 11eJIeBOro (HampaBlIeHHOTO Ha
JTOCTIXKEHHE CTPATETMYECKUX M TAKTUYECKUX IIEJICH) yIIpaBiICHHUS.

Ta6umna 12 - YeJbHbIH Bec yOBITOYHBIX KPYIHBIX H CPEIHHX CEIbCKOX035IHCTBEHHBIX NPeNPUATHH H
oprauusanmii bearopoackoii ods1actu, %

TepHon 2017r. 2018r. 2019r. Omgg‘;‘?ff (zf 1)9 ot
na 31 mapra 40,44 28,4 28,28 -12,16
na 31 mas 41,92 39,73 43,26 1,34
wa 31 centsiGps 49,06 38,65 40,22 -8,84
Ha 31 mexabps 26,54 31,37 36,46 9,92

AHanu3 BHINOJIHEHUS M1aHa (pruHaHCOBBIX pe3ynbTaToB AearenbHocT CIIK «Konxo3 umenu
lopuna», mnpeacTaBieHHBI paHee, IMOKa3al OOJIBIIUE OTKIOHEHHUS (PAKTUYCCKUX 3HAYCHHMA
nokaszarenel mpuObLIM OT IJIaHOBBIX. [103TOMYy TpanuMIMOHHAs cUCTeMa IUIAHUPOBAHMSA U ydeTa
JODKHA OBITH  TpaHcopMUpOBaHa TNPUMEHHUTENBHO K WH(QOPMALMOHHBIM IMOTPEOHOCTIM
PYKOBOOUTENIEH BCEX YpPOBHEH ymopaBileHus. B kadecTBe OJHOrO M3 HMHCTPYMEHTOB
COBEpUICHCTBOBAHUS YIIPAaBJICHHUS Ha OCHOBE IIHMPOKOIO BOBJIEYEHMS] B MPOIECC TEKYILEro
(MHAHCOBOIO IUIAHUPOBAHMS U KOHTPOJIS, YIydlleHUs WH(POPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX
MIPOLIECCOB, YCUJIEHHS aKIIEHTa MPU MPUHATHH PELICHUM Ha Ka)KIOM ypOBHE YINpaBJICHUS U Ha UX
¢unancoBbix nocneactBusax st CIIK «Konxo3 umenu I'opuHa», mpeanaraercst MCIOIb30BaHUE
OIOPKETUPOBAHUS, JABHO 3aPEKOMEH/I0BABLIETO Ce0sl B Pa3BUTHIX CTPaHaX.

Brooocemuposanue tpenctaBiseT coOOW OCOObII MHCTPYMEHT YIPaBJICHUS, CYLIHOCTb
KOTOPOT'0 MOKHO ONPEENIUTh KaK HHTErPUPOBAHHYIO CUCTEMY COCTaBJICHUS OIOKETOB, TEKYILETO
KOHTPOJIS 32 UCIIOJTHEHUEM MPUHATHIX OI0/PKETOB, yUeTa OTKJIOHEHHH (PaKTHUECKUX MoKa3aTesei oT
OIO/PKETHBIX M aHaJIU3a IPUYUH CYLIECTBEHHbBIX OTKIOHEHUH.

JlelicTBEeHHass cUCTeMa OFO/KETHOTO IUIAHMPOBAHUS HapsAy ¢ IMPOTHO3MPOBAHUEM TEHIICH-
IUHA pHIHOYHON KOHBIOHKTYpBI, JacT JeTalbHbl aHanu3 BHyTpeHHHX pecypcoB CIIK «Komxo3
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uMeHHu ['oprHa» M BO3MOXHOCTEH MX HCIOJIb30BaHUs. PecypcHoe miaHupoBaHUE, NPEXIE BCETO,
o0ycaB/IMBaeT IIAHUPOBAHHUE MTPOU3BOICTBA M 00ECIIeUeHHsI TOBAPHOTO CIPOCa, a TAKXKE yIpaBie-
HUE KalUTAIOBIOKEHUSAMH U (GUHAHCAMH.

IIpouecc nuaHupoBaHUs UCIIOJIB30BaHUs PECYPCOB U KAJIBKYJISLMN UX CTOUMOCTH SIBIISIETCS
CYIIHOCTBIO CHCTEMBI O0/[KETUPOBAHMS.

OcnosubiMu pecypcamu CIIK «Konxo3 umenu ['opuna» sBistorcs:

- (uHAHCOBBIE CPEJCTBA U 00S3aTEIIbCTBRA;

- NPOU3BOACTBEHHbBIC, O(UCHBIE, CKIIAJICKUE 3AaHUS 1 TIOMELICHHUS;

- 00opyoBaHKE, TPAHCIIOPT, HHCTPYMEHT, MPUCITOCOOICHNS;

- IPOM3BOJCTBEHHBIN IIEPCOHAI;

- ChIpbE, MaTepUabl, MOJYNPOLYKTbI, BO3BPATHBIE OTXO/bI, TOILIMBO, 3HEPIOPECYPCHI;

- MpoyHue MaTepUabHbIC AaKTUBBI.

JloporoBu3Ha U OrpaHUYEHHOCTb MaTe€pHUaIbHO-(UHAHCOBBIX PECYPCOB YCUIIMBAET POJIb IIPa-
BUWJIBHOTO BeIOOpa npuoputeroB aestenbHocTd CIIK «Konxo3 umenu ['opunay. B cBs3u ¢ aTum 61o1-
KETUPOBAHUE IIPU3BAHO OOECIEUYUTh KOHKYPEHTOCHOCOOHBIN MPOLECC MPOU3BOACTBA MPOLYKIIUU
IpY YCJIOBUHU ONTUMAJILHOTO UCIOJIb30BAaHUS BCEX PECYpPCOB, IPPEKTUBHOE pa3BUTHE MPEATIPHUITUS
B COOTBETCTBUU C U3MEHEHHUSIMHU BHEILIHUX YCIOBUH.

JUist X03s1CTBa aKTyaJIbHBIMU SIBJISIFOTCS CJIEYIOIIME BOPOCHI, HA KOTOPbIE OTBETHUT OI0JIKe-
TUPOBaHHUE:!

- IPOTHO3UPOBaHNE (PUHAHCOBBIX PE3YJIbTATOB XO3IUCTBECHHOM AEATEIBHOCTU U (PMHAHCOBOM
COCTOATENBHOCTHU OTAEIbHBIX BUJOB J€SITEIBHOCTH U MPOJYKTOB;

- YCTAHOBJICHHE 1IEJIBBIX MTOKa3aTesei 23 PeKTUBHOCTU IEATEIILHOCTH U JIMMUTOB 3aTpaT pe-
CYpPCOB;

- onpezeneHre Hanbosee MPeANOYTHTEIbHBIX 1JIs JaJbHEHIIIero pa3BUTHS OpraHU3aluu pe-
LIEeHUH 00 ypOBHAX UX (PMHAHCUPOBAHUS U3 BHYTPEHHHUX U BHEIIHUX UCTOYHUKOB;

- KOHTPOJIb BBIIIOJHEHUs OIO/DKETHBIX MIOKa3aTenel U aHanu3 3pPeKTUBHOCTH pabOThI CTPYK-
TYPHBIX IIOAPA3/IEICHUN.

dopmupoBaHue OIO)KeTa OCHOBBIBACTCS HAa METOJIe TMOKOro pa3BUTHS IpEeIIpUsTHS,
KOTOpBIM JAa€T OCHOBHBIE TEOPETHMUYECKHE M METOJOJIOTMYECKUE TMOAXOAbl K JUarHOCTUKE U
IUTAHUPOBAHMIO JEATEIBHOCTH MPEIIPUATHS B YCIOBUAX KOHKYPEHIUN U HECTAOUIIBHOCTH.

JlanHast cucTeMa HE TOJNBKO COJCHCTBYeT TOBBIEHHIO 3()(eKTHBHOCTH pabOTHI
OpeanpusaTHs, obecreunBas PEryJsipHOE MOIy4YEeHUE JOCTOBEPHOM HMH(pOpMAIMM O pe3ysbTaTax
XO3IMCTBEHHOM JIEITEIILHOCTH, HO U ITO3BOJISICT:

- BBIBUTH U IPOKOHTPOJIMPOBATH BCE (PUHAHCOBBIE OTOKH MPEIIPUATHS;

- o¢hdexTuBHEE yNpaBIATH 3aTpaTaMH Ha MPOHU3BOJCTBO, OOOPOTHBIMH CpPEICTBAMH,
3aracam, 1e0MTOPCKOM U KpeIUTOPCKON 3a0KEHHOCTHIO;

- ONTHUMH3HPOBATH HAJIOTOOOJIOKEHHE;

- YOpPaBIATh JOKYMEHTOOOOPOTOM BHYTPH IPEAIPUATHS;

- OCYIIECTBIATH KOHTPOJb 3((HEeKTUBHON paOOTHI MOAPA3/ICICHIA U UX PYKOBOIUTEICH Ha
BCEX CTAJUAX pealu3alnuu O Kera.

B xadecTBe OCHOBHBIX MPUHIIMIIOB K pa3paboTKe OOKEeTa OTHOCSATCS: MPUHIUIT TOYHOCTH,
OPUHUUI ~ HENPEPBIBHOCTH, MPUHLMII  Y4YyacTHs, MPUHIMI  ONTUMAIBHOCTH, MPUHLHUII
MPONOPIHUOHATBHOCTH, TPUHIHIT 3P (HEKTUBHOCTH.

Hannune neHTpoB (MHAHCOBOW OTBETCTBEHHOCTH (Ba)KHOE OTJIMYUE OT IPOCTOrO
IUTAHUPOBAHUS JIEATENBHOCTH) — CTPYKTYPHBIX NOJpa3Ae/ieHUN MPEANpUsATUS WIN JTOJKHOCTHBIX
JIML, TO3BOJIMT 4Y€pe3 BO3JIOKEHHbIE HA HMX (PYHKLMOHAJbHbIE OOS3aHHOCTU IO KOHTPOJIIO 3a
COCTaBJICHUEM OIO/KETOB, a TAaKXKEe TBM)KCHHEM MaTepHallbHO-(DMHAHCOBBIX PECYpPCOB, TIOBBICUTH
s dextuBHOCTh AestenbHOCTU CIIK «Konxo3 umenu ['opunay.

KonTtpomns nucnonaenus 010pkeTa, IBISIICh COCTABHOM 4acThIO OI0/PKETHOTO MPOLIecca, pe/-
CTaBJIsIeT COOON MOHUTOPUHT MPOU3BOACTBEHHO-X03AHCTBEHHOM AEATEIbHOCTH NPEANIPUATHUS B KOH-
TEKCTE JOCTUKEHUS OIO/KETHBIX Moka3arenei. Ero riiaBHbIMU NPUHLMIIAMU SIBISIOTCS: MPUHIUI
O0OBEKTUBHOCTH, MPUHLIUI CPABHUMOCTH, IPUHIUIT OTBETCTBEHHOCTH.
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OCHOBHBIMH BHJIaMH OFOJDKETOB, KOTOPBIC MBI TIpejyIaracM pa3padaThiBaTh XO3SIMCTBY B IPO-
1ecce O KETUPOBAHMSI, SIBIISTFOTCS:

- OIOJDKET IPOJaK;

- IUTaH IPOU3BOJICTBA;

- OFOKET 3aKyTIOK;

- OrOmKeT oryaThl TPYAa;

- OIOIKET CKJIAJCKHX 3aI1acoB;

- CMETHI 3aTpar;

- OIOIKET MHBECTUILIMIA;

- HaJIOTOBBIHA OIOIKET;

- OOJKET JOXO0J/I0B U PaCXOJI0B;

- OIOIKeT ABMKEHUS JCHEKHBIX CPEJICTB;

- neOuTopCcKas U KPeAUTOPCKas 3a10JDKEHHOCTD;

- ¢cebecTOMMOCTh U KaIbKYJISAIINH.

[TpakTHdeckoe NMpUMEHEHHE OFOJKETHPOBAHHUS MBI OCYIIECCTBHIIM HA TMPUMEPE pa3padOTKH
oromkera npoaax momnoka CIIK «Konxo3 umenu ['opunra» Ha 2020 r. (Tabnuua 13).

Ta6auna 13 — IIporHo3umlii 0101KeT MpoaaxK Moaoka Ha 2020 r.

[Tnannpyemslii 00beM ITnanupyemas nena BrIpyuka ot nponax,
ITepuon

TIPOJIAK, IT peam3aiy, pyo. ThIC. pYO.
SnBaps 5110 2250 11497,5
DdeBpaiib 11450 2220 25419
Maprt 13005 2190 28480,95
I xBapran 29565 2220 65634,3
Arnpens 13500 2120 28620
Maii 14560 2100 30576
WioHb 12700 2200 27940
II xkBapTan 40760 2140 87226,4
Wronp 17750 2990 53072,5
Asrycr 18680 2950 55106
CenTs10pb 10350 2350 24322,5
III xBapTan 50780 2763 140305,1
OKTS10pb 10200 2215 22593
Hos0pb 9070 2330 21133,1
Jexabpb 10100 2350 23735
IV kxBapran 29370 2298 67492,26
Bcero 150475 2355 354368,6

Cornacno nanHeIM Tabnuuel 13, B TpetbeM kBapTasie 2020r. X03sHCTBO MOIyYUT HAaUOOIIb-
YO BBIPYUYKY OT peanusanuu mosoka (140305,1 Teic. py0.). Beero sxe B 2020r. oxxugaeTcs IOCTyT-
JICHHE BBIPYYKHU OT MPOJIaXK JAHHOTO BUa MPOAyKLIUHU B pazmepe 354368,6 Toic. py0. CaMbie BbICO-
Kre 00BEMBI MPOJIaXK COOTBETCTBYIOT TpeTbeMy kBaprtany (10780 ). PazpaboraB momoOHbIM 00pa-
30M OIOKETHI MPOJIaXkK OCTANBHBIX BUJIOB MPOAYKIIMH, TOBAPOB, pabOT, YCIYT, U CUCTEMaTU3UPOBAB
nonyuyennble nanabie, CIIK «Komnxo3 nmenn 'opuna» momyunt o6muii 6ro0mxet npoaax Ha 2020 .
B kauecTBe cpencTBa peanu3anuu OIKETUPOBAHUS MBI IIpejlaraéM BHEAPUTH IPOrPaMMHO-METO-
nudeckui komruieke KUC: bromkerupoBanue 2.0., Bomeamuii B urciio « 100 pyumux ToBapoB Poc-
cumn». Ero npenmymiecTBoM SBISETCS ONpE/IeIICHNE IEHEXKHBIX IOTOKOB B pe3yJIbTaTe yI0BIETBOPE-
HUS TIOTPEOHOCTEW MOKyTaTeNel 1 3aKa3YMKOB C YY€TOM aJbTEPHATUB MPOU3BOJICTBA M PECYPCHBIX
orpaHnyeHuil. BaxHO# MONMOKUTENHEHON XapaKTEePUCTUKON JAHHOTO MPOrPaMMHOTO CPEACTBA ABIIS-
€TCs TO, YTO CUCTEMa OTYETOB IMOCTPOEHA HAa CAMOM PaclpOCTPaHEHHOM, MHOTO(YHKIIMOHAIBHOM U
JOCTyIHOM cpenicTBe 00paboTku nndopmanuu — MS Excel. Tunosie otyeTHbIE (HOPMBI OTpaKaOT
CBOJHBIN OIOJKET U KOHTPOIb €ro ucnoiHeHus. HemocpenctBenHo OropkeTHas HHPOpMaIus B OT-
YeTax MOXKET OBITh pacIIMpeHa 3a cueT J00aBOYHBIX CBEIEHHUI U3 JMOOBIX BHEUIHMX MCTOYHHUKOB
(byxranrepckue nporpammsl, Tadbmuiel MS Excel, 6a3b1 JaHHBIX).

TakuM o00pa3oM, COBEPIICHCTBOBAHUE IIJIAHOBOM, YYETHOM W aHATUTHYECKOH pabOThI
XO3AUCTBYIOIIUX CYOBEKTOB SBJSIETCS B HACTOSIEE BpeMsl OJHOW M3 aKTyaJbHBIX 3ajad,
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CHOCOOCTBYIOUIMX ONTUMHU3ALMM CHUCTEMBbl YINpPaBJIECHUS, B TOM 4YHcI€ (UHAHCOBOIO, C IIEJIBIO
NOBBIIEHUS  3(P(PEKTUBHOCTH  AEATENBHOCTH M YKpeIUIeHHs (UHAHCOBOTO  IMOJIOKECHMS.
BropketupoBanue, Kak cucTeéMa JETaJbHOIO KPAaTKOCPOYHOIO IUIAHUPOBAHMSA, OINEPAaTUBHOIO
KOHTPOJISI HCIOJIHEHUS YTBEP)KICHHBIX OIO/KETOB, aHalW3a OTKIOHEHHWH U pPEryJHpOBaHUs
NESITEeIbHOCTH OpraHU3alliid C LEJIbI0 JOCTH)KEHUS HAaMEYEHHBIX pe3yJIbTaToOB, BbI3bIBAET
HE00XOAUMOCTh CYIIECTBEHHON TpaHC(HOpMAIMK IJIAHOBOW, YUETHON M aHAJTMTUYECKON paboThl HA
OCHOBE HMHTEIPUPOBAHHOIO IOJAXO0JAa K OCHOBHBIM YINpaBIE€HYECKMM (QYHKLIUAM. OHO MO3BOJIUT
BBIBECTU CUCTEMY YIIpaBlieHHs (PMHAHCAMU XO3siICTBAa Ha Ka4eCTBEHHO HOBBIN ypoBeHb. Peanusys
npeninoxxkenuble Hamu Meponpusatus, CIIK «Konxo3 umenu ['opuHay CMOXKET KayeCTBEHHO
MOBBICUTD APPEKTUBHOCTH CBOCH JESITEIHHOCTH.

BeiBoabl. [lo pe3ynbTaram NpOBEIEHHOIO HCCIEAOBAaHMS, MOXXHO CHEJaTh BBIBOJA, YTO
MMEHHO IPUOBUIb MOKA3bIBAET MOJOKUTEIbHBIN (PMHAHCOBBIN PE3yJIbTaT, a CTPEMIICHHE K e€ MOoJTy-
YEHUI0 MOTHUBHUPYET TOBAPOIPOU3BOJUTEIEH K YBEIMUEHUIO 00BEMOB ITPOU3BOICTBA IPOAYKLIUU U
MUHHMM3aLUK 3aTpaT. Kpome Toro, crabmibHoe (PHHAHCOBO-X03SHCTBEHHOE MOJI0KEHUE OpraHu3a-
IIUM 00YCIIaBIMBACT, IPEXKJIE BCETO, MOCTOSHHBIN CTaOMILHBIA POCT MPOU3BOJAUTEIBHOCTH TPYAA,
¢dboHI00TIAUM, PEHTA0ETHLHOCTH MPOU3BOACTBA U MPOJAXK, & TAKXKE BBHIIIOJHEHHE IJIaHA 10 TOTyde-
Huto npuoObud. TakuM 00pa3oM, MOABOAS UTOT BBILIEPACCMOTPEHHBIM CIIOCOOAM IMOBBIIIEHUS J10-
xoanocTtH CIIK «Konxo3 nmenu ['oprHa» MOKHO yTBEpKJaTh, YTO TIaBHBIMH (DaKTOpaMu, ¢ TOMO-
IIbI0 KOTOPBIX MOKHO BO3/IEMCTBOBATh HA (PMHAHCOBBIM PE3YJIbTAT, SIBJIAIOTCS:

- yBEJIMYEHUE 0OBEMOB MTPOAAXK MPOTYKIIUHU;

- yJIy4llIeHHe Ka4yecTBa IPOU3BOAUMON U pean3yeMoi NPOyKIHH;

- U3y4€HHUE PHIHKOB COBITA U MOBBIIICHUE 1IEHBI PeaTH3aliu;

- peanu3anys MpoAyKLUHU Ha O0siee BBINOJHBIX YCIOBHSAX;

- YBEJIMYEHHUE B CTPYKTYpE MPOIYKIMHU J10JIU O0Jiee peHTa0eIbHBIX BUJIOB.

3aMeTuM, YTO B HACTOSIILEE BPEMs MPEANIPHUITUIO BaXKHO 00€CIIEYUTh CBOEBPEMEHHBIN U BbI-
TOJHBIN COBIT MPOAYKIIMH, TAK KaK OT 3TOT0 3aBUCUT ()MHAHCOBBIN pe3ysbTar AesTensHoct [1]. Pe-
aJIM3alus Ha MPAKTUKE TPEITIOKESHHBIX MEPOTIPUATHHN, Ha HAII B3TJISI, TIO3BOJIUT OCYIIECTBISATH 00-
nee 3ppexTuBHy0 GUHAHCOBYIO PabOTY, HOBBICUTH (PMHAHCOBYIO CTAOUIBHOCTh U KOHKYPEHTOCTIO-
COOHOCTh OpraHU3alfH, TaK KaK HauOoJbIIee yBEIWYCHUE MPUOBUIA BO3MOXKHO TPHU peaTn3aluu
IPOAYKLHUHU U 3TOI'0 MOXKHO JT0OUTHCS MPU OAHOBPEMEHHOM IO3UTUBHOM BJIMSHUU BCEX BBILIENEpe-
YHCIeHHBIX (pakTopoB. Kpome Toro, mpuObLIb OT Mpoax enié O0IIbIIe MOKHO YBEIMYNUTD, €CITU BIHU-
SIHUE BHYTPEHHHMX (akTopoB (yCHEIlHas IeATeNbHOCTh JaHHOW OpraHu3aluu) OyneT CONpOBOXK-
JaTbCsl OTHOBPEMEHHBIM TOJIOKHUTEIBHBIM BO3/ICHCTBHEM BHEITHUX (PAaKTOPOB, a 0COOEHHO 3TO Ka-
CaeTcsl COBEPILIEHCTBOBAHUS CUCTEMbI HAJIOTOOOI0XKEHNS, CHUXKEHHS LIeH Ha IpUoOpeTaeMble MaTe-
pHAJIbHBIE PECYPChI, IPOLEHTHBIE CTABKU IO KpeauTaM U Ap. [5]

Taxum 00pa3oM, BbINOJIHEHHE 0003HAYEHHBIX 3a/1a4 OyAET SBIATHCS 3aJ0IOM OCYIIECTBIIE-
HUS 2QPEKTUBHON (PMHAHCOBOM MOJUTHUKH, TOBBIIEHUS CTAOMIBHOCTH M KOHKYPEHTOCIIOCOOHOCTH
NPENpUATHS, a pealn3alus NpeJIOKEHHbIX PE3epPBOB B CBOIO OYepe/b IMO3BOJIUT COKPATHTh 3a-
TpPAaThI HAa IIPOU3BOICTBO, CEOECTOMMOCTH MPOAYKIIUH U MOJTyYUTh JOMOJHUTEIBHYIO IPHOBLIHL B 3HA-

YUTENHLHOM O0OBEME.
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PykoBoacTBO 111 aBTOPOB

B >xypHane myOJIHMKYIOTCS Pe3yJIbTaThl OTKPBITBIX HAayYHBIX HCCIIEOBAaHWH B O0JIACTH CEIbCKOXO3SIMCTBEHHOMN
HayK{ ¥ TEXHUKH, MaTEpPHAIIbI O pe3yJIbTaTaX MHHOBAIIMOHHBIX Pa3pabOTOK M MIPOEKTOB MPEIPHATHH U GUPM pa3ind-
HBIX ()OPM COOCTBEHHOCTH, M300pETEHNUSX; MaTepHalibl KOHQEPEHIMH, BHICTABOK, KOHKYPCOB.

ConeprxaHue cTaTeil pereH3upyercs (B COOTBETCTBUH € MPOoGHIeM KypHalia) Ha PEAMET aKTyaTbHOCTH TEMBI,
YETKOCTH W JIOTHYHOCTH W3JIOKCHUS, HAYYHO-TIPAKTHYCCKOH 3HAYMMOCTH PACCMAaTPUBAEMOW IMPOOJIEMBI M HOBHU3HBI
MIpeTaraéMbIX aBTOPCKHUX PEIICHHH.

OO6umit 06peM ImyOIMKany ONpeenseTcs KOINIeCTBOM MeUYaTHBIX 3HAKOB C Mpobenamu. PexoMenayemsbliil 1ua-
Ma30H 3HaUeHUH cocTaBisieT oT 12 Tric. 10 40 ThIC. meyaTHBIX 3HaKOB ¢ mpobenamu (0,3—1,0 mewaTHoTO MHICTA). MaTe-
pHainbl, 00beM KOTOPBIX mpeBbimaet 40 ThIC. 3HAKOB, MOTYT OBITh TaK)XKe IPHHATHI K ITyOIHMKAIMHU TTOCIIE PEABAPUTEIb-
HOT'O COTJIacOBaHUsI C peakiye. [Ipy HeBO3MOXKHOCTH pa3MelIeHHs TAaKUX MaTepHUaJIOB B paMKax OJIHOM CTaTbU, OHU
MOTYT IyOJINKOBAThCS (C COTJIACHS aBTOPA) MO YaCTsAM, B KXKIOM MOCIEAYIOIIEM (04epeIHOM) HOMEPE KypHaa.

Cratby 10JDKHBI OBITH OopMIIeHBI Ha JTHcTax Gopmara A4, mpudr — Times New Roman, kersiem (pazmepom) —
12 mr, muist opopmiteHHsT Ha3BaHUHK TaONUI], PUCYHKOB, AUArpaMM, CTPYKTYPHBIX CXEM M JPYTHX WLIocTpaimid: Times
New Roman, o0branbIit, kernb 10 nT; s npumedanunii U cHocok: Times New Roman, oObranbii, kernp 10 mr. s
odopmiernns 6udbmmorpadum, cBeieHnit 00 aBTOpaX, aHHOTALWH M KIIFOYEBBIX CIIOB HCIIONB3yeTcs Kerib 10 mT, Mex-
ctpounslit uaTepBat — 1,0. [lons cBepxy u cHHM3Y, crpaBa u cieBa — 2 cM, ab3ar — 1,25 cM (He 3agaBath mpodenamu),
¢dopmar — kHWKHBIA. Ecni ctaThs Obuia wim OyAeT OTIpaBlieHA B IPYyroe M3JaHUE HEOOXOAMMO COOOMIUTH 00 3TOM
pemakuuu.

IIpu moATroTOBKE MaTEpHAIOB HE JOITyCKAETCS MCIOIh30BATh CPEJICTBA aBTOMATH3AIMU JOKYMEHTOB (KOJIOHTH-
TyJIbl, ABBTOMATHYECKH 3aI0JIHsIeMbIe ()OPMBI H TI0JIs1, IaThI), KOTOPbIE MOTYT MOBJIHAThH HA M3MEHEHUE (POPMATOB JaHHBIX
M UCXOJIHBIX 3HAYCHUH.

Od¢opmiaenne ctaTtbu

CreBa B BepxHeM yrity ¢ ad3ara nevyaraercst Y JIK cratbu (mpoBepsiiite KoppeKTHOCTH BbiOpanHoro Y /IK Ha caiite
Bcepoccuiickoro MHCTHTYTa Hay4HOH M TexHnueckor nHpopmarmu — BUHUTU nubo B cotpyaHudecTBe ¢ Oudarorpa-
(oM yupenurens xxypHaia 1o tei. +7 4722 39-27-05).

Hwoxe, uepes npo0er, cieBa ¢ ab3ara — MHUOUAIB! U (JaMIINK aBTOPa(OB), OTY>KUPHBIM KypcuBoM. Jlanee, yepes
rpo6ert, Ho-IEeHTPY CTPOKU — Ha3BaHHE CTAThH (JJOJDKHO OTPakaTh OCHOBHYIO HJICIO BBITIOJIHEHHOTO HCCIIEI0BaHUS, OBITh
10 BO3MOKHOCTH KPATKHM) XMPHBIM IIPU(PTOM 3arjlaBHEIMU OyKBaMH.

3areM ¢ KpaCHOW CTPOKH NPHUBOIUTCS aHHOTALMS, O(hOPMIICHHAsI B COOTBETCTBHH C TPEOOBaHUSIMH, NIPEIbsBISIC-
MBIMH K pedepaTtam 1 anHOTamsiM ['OCT 7.9-95, TOCT 7.5-98, TOCT P 7.0.4-2006, o6pemom 200-250 cnos (ue 6oree
2000 3HaKoOB), C HOBOTO ab3ara — KII04YeBbIe CIOBA.

Jamee HeoOX0oAMMO Pa3MECTHTh Ha aHTJIMACKOM SI3bIKE: HAa3BaHUE CTAaThH, aHHOTammio (Abstract), KIrodeBbIe
ciopa (Keywords).

ITocne sToro uepes mpoden — TeKCT cTaThi, oubnuorpadus (OudauorpaduUecKoe ONMcaHue MPUBOIUTCS B COOT-
BetctBun ¢ [[OCT P 7.0.5-2008 «bubnuorpaduueckas ccpuikay) u ee BapuaHT Ha aHriuiickoM sizeike (References). [1pu
COCTaBJICHUM OINMCAHUI Ha aHTJIMHCKOM SI3bIKE PEKOMEHIIyeTCS MCIIOJIb30BaTh MEXIyHapoAHbId craHnapt Harvard, c
YUETOM TOTO, YTO (paMHIIMK ¥ HHUIINAIIBI aBTOPOB PYCCKOSI3BIYHBIX NCTOYHHKOB, HA3BAaHNUE CTAaTbU TPAHCIUTEPUPYIOTCS
(cormacuo npasuiam Cucremsl bubimorexu Konrpecca CILA — LC), 3aTeM B KBaapaTHBIX CKOOKaX MPUBOUTCS IIEPEBOT
Ha3BaHMUs MyOJIMKaIMH, Jajiee — €€ BBIXOJIHbIE JaHHbIC (Ha aHIIIMHCKOM s3bIKe JTMOO0 B TpaHCIUTEppauny, 6e3 cokparie-
HUI 1 a00peBuatyp).

[lanee pa3mernaioTcs cBeeHU 00 aBTOPaX, KOTOPhIEC BKIIOYAIOT (paMIIIHIO, UM M OTYECTBO, YUCHYIO CTEIICHb,
ydeHoe 3BaHue (TIPH HAJIHYHNH), 3aHUIMAEeMYIO TOJDKHOCTD WIH MPOQECCHI0, MECTO paboTHI (Y4eOBI) — ITOTHOE HANMEHO-
BaHHE YUYPEKICHNUS WM OPTaHW3aLUH, BKIIOYAs CTPYKTYpHOE IonpaszeneHue (kadenpa, GakynbTeT, OTAeN, yIpaBie-
HUe, JIeNapTaMeHT | TIp.), U ero IMOJIHBIA MOYTOBbIH aapec, KOHTAKTHYIO HHpopManuio — TenedoH u(Min) aapec dJek-
TPOHHOM IOYTHI, @ TAKXKE JIPyrHe JaHHBIE [0 YCMOTPEHUIO aBTOpPa, KOTOPBIE OyIyT UCIOIB30BaHBI IJIsl PA3MEILCHNUS B
CTaThe )KypHaJia U Ha MH)OPMALMOHHOM CaliTe M3/1aTeIbCTBA. B KOJUIeKTHBHBIX paboTax (cTaThsix, 0030pax, UccienoBa-
Hl/IﬂX) CBCICHUA aBTOPOB IIPUBOJATCA B HpHH}ITOﬁ HUMHU ITOCJICAOBATCIILHOCTH. 3arem CJICeayeT AHTJIOSA3BIYHBIN BapuaHT
uHpopmanuu 06 aBropax (Information about authors).

OCHOBHO# TEKCT IMyOJIMKyeMOoro MaTepraa (CTaTbi) NMPUBOANTCS HA PYCCKOM WJIM aHTJIMHCKOM s3bIKax. TekcT
Iy OJIMKyeMo# paboTHI I0JDKEH CoJiep KaTh BBEACHHE, OCHOBHYIO YacTh M 3aKimodeHne. O0beM Kakaoi n3 yactei omnpe-
JersieTcsi aBTOpoM. BBoiHast 4acTh CITy’>KUT A71s1 0OOCHOBAaHUS aBTOPOM LIEJIN BEIOPAHHOM TEMBI, aKTYaJIbHOCTH. 3aTeM
HEOOX0MMO TOAPOOHO M3JIOKHUTH CYTh NPOOJIEMBI, IPOBECTH aHAIN3, 000CHOBATH BEIOPAHHOE PEIICHHE, OTPAa3HTh, &
TaKKe IIPUBECTH JOCTATOUHBIC OCHOBAHMS U JOKA3aTEIbCTBA, MOATBEPXK/IAIOIIHE HX JOCTOBEPHOCTb. B 3akimounTenpHON
yacTu aBTop hopMyHpyeT 0000IICHHBIE BRIBOIBI, OCHOBHBIE PEKOMEHIAIIMH WIIH TPEAIOKESHHUS; TIPOTHO3EI U (MJIH) TIep-
CIIEKTUBBI, BO3MOKHOCTH U 00JIaCTH UX UCTIONIb30BaHMsA. J|jisl BeIAEIECHNUS Hanboiee BaKHbIX MOHATHH, BBIBOJOB JIOITyC-
KaeTcsl MOy XUpHbIHA WpudT 1 Kypcus. He nomyckaercs npuMeHTh TOAYEPKUBAHNE OCHOBHOTO TEKCTa, CCHUIOK U MPH-
MeuaHuil, a TaKkKe BbIIEIeHHE ero (OKpacKa, 3aTeHeHHUE, MOJICBETKA) IIBETHHIM MapKEPOM.

ABTOPCKHUIT TEKCT MOXKET COIPOBOXKAATHCS MOHOXPOMHBIMU PUCYHKaMH, TabiIuIaMu, cXeMaMH, GpoTorpadusimy,
rpadukamu, IuarpaMMaMy U IPYTUMH HarJIsiIHBIMHA 00beKTaMU. B 9TOM citydae B TEKCTE ITPUBOJISTCS COOTBETCTBYIOIINE
CCBUIKM Ha WiUTIocTpanuy. [loanucu K pucyHKaMm 1 3arojIoBKM TaOJIHI 00s3aTeNbHBbI.
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WnmocTparun B BUIE CXeM, Auarpamm, rpadukos, GoTorpaduii 1 HHBIX (KpoMe TaOIHUIl) H300paKeHNH cunTa-
10TCS prCyHKamHu. [loAmuces K pUCyHKy pacmojaraercs 1moja HAM nocepenude crpoku. Hampumep: «Puc. 1. [lomyuenne
THOPUIHBIX KIETOK».

[Ipu moxnroroBke TabuuIl pa3penaeTcs TOJIBKO KHIDKHAsA opueHTanus Tabmuisl. [lognmucs tabnumpsl pacnonara-
eTcs Haj Helt, o rentpy. Hanpumep: «Tabmuna 3 - CTaHgapT mOpoIbl [0 KUBON MacCe MIICMEHHBIX TEIOKY.

WnmocTtpanuy, UCroyib3yeMble B TEKCTE, JOMOJHUTEIBHO MPEIOCTABISIOTCS B PENAKINIO B BUIE OTACIBHBIX
¢aiinos xoporuero kauectBa, popmara TIFF (c pazpemennem 300 dpi) unu EPS, Bce mpud Tl moinkHBI OBbITH TIEpE-
BEJICHBI B KpUBBIE. VICKIIIOUEHHE COCTABIISIOT TpadKH, CXEMBI U JHarpaMMBbl, BBIIIOJTHEHHBIE HENOCPEICTBEHHO B
nporpamme Word, B KOTOpO# IpeiocTaBisieTcss TeKCTOBBIN (haiii, nimn Excel. VIX nomosHUTEISHO PEIOCTaBIsTh B
BHJIE OT/EIBHBIX (haiyioB HE TpeOyeTcs.

Matematudeckue GopMyIbEl ciaexyeT HabupaTs B popmynsHOM pemaktope Microsoft Equation mmm Microsoft
MathType. ®opmyiiel, HAOpaHHBIE B IPYTHX PEAAKTOPAX, a TAK)XKE BHITIOJIHEHHBIC B BUIEC PUCYHKOB, HE IPUHIMAIOTCS.
Bce o6o3naueHns Benu4uH B GopMyIax U TabiauIax JOJDKHBI OBITh PACKPBITH B TEKCTE.

ITpy nUTHPOBAaHUM WIIM UCIIONB30BAHUU KAaKUX-JTHOO MOJIOXKEHUH 13 APYrux paboT NaroTCs CChIIKHM HA aBTOpa U
HCTOYHHK, U3 KOTOPOTO 3aMMCTBYETCS MaTepHall B BU/JE OTCBHUIOK, 3aKJIFOYEHHBIX B KBa/ipaTHbIe CKOOKH [1]. Bee cepnku
JIOJDKHBI OBITh CBEZICHBI aBTOPOM B 00LIHH crTUcoK (Onbmrorpadusi), ohopMIICHHBIH B BUIE 3aTEKCTOBBIX OMbIHorpadu-
YECKHX CCBbUIOK B KOHII€ CTAaTbU, IAC MPUBOJUTCA MMOJIHBIH MEPEUYCHb UCITOJIBb30BAHHBIX MCTOYHHUKOB. Wcnons3oBath B
CTaThsIX BHYTPUTEKCTOBBIE U ITOJICTPOYHBIE OMOIMOrpadIecKue CChUIKU HE JIOMYCKaeTCs.

IMopsaok npeacTaBjieHUusl MATEPHAJIOB

ABTOpBI IPETOCTABISIOT B PEAAKIUIO (OTBETCTBCHHBIM CEKPETapsSM COOTBETCTBYIOIINX TEMAaTHUYCCKUX Pa3/ICIIOB)
CIIE/TyOIIE MATePHAIIbI:

— CTAThIO B IEYATHOM BH/IE, 0€3 PYKOIHUCHBIX BCTABOK, HA OIHOW CTOPOHE CTAHJAPTHOTO JIKUCTA, MOIMHCAHHYIO Ha
MOCJICIHEM JIUCTE BCEMU aBTOPAMH,

— CTaThIO B DIIEKTPOHHOM BHJIE, KOXKAsl CTaThsl JOJDKHA OBITh B OT/AENBLHOM (aiiie, B UMeHH (aiina yKka3bIBaeTcs
(hamMuMs IEpBOTO aBTOPA,

— cBeneHust 00 aBTOpax (B MEYATHOM M AJIEKTPOHHOM BHJIE) — aHKETY aBTOPA,

— PELIeH3UIO Ha CTaThIO, MOJNMCAHHYIO (JOKTOPOM HayK) M 3aBEPEHHYIO T1€4aThio,

— aCMUPAHTHI NPEAOCTABISAIOT CIIPABKY, MOATBEPKIAIOILYI0 MECTO YICOBI.

[Tpu ycioBuHM BeINOTHEHUs (POPMaANIbHBIX TPEOOBaHMH K MaTepHaaM Ha Iy OJIMKaIHIO IPEJOCTaBIeHHAas: aBTOPOM
PYKOITUCH CTAaThH PEICH3UPYETCS COTIACHO YCTAHOBJICHHOTO IMOPSJIKA PEICH3UPOBAHUS PYKOIHCEH, MMOCTYIAIOIIUX B
peaaKiuio KypHana. PemeHue o 1enecoo0pa3HOCTH MyOIMKAIUK MTOCIIE PEIICH3UPOBAHUS IPHHUMACTCS TJIABHBIM pe-
JIAKTOPOM (3aMECTUTEISIMU TJIABHOTO PEAKTOPA), a IIPH HEOOXOJUMOCTH — PEAKOIIICTHEH B 1Ie7IOM. ABTOPY HE MPUHSITOM
K MyOJIUKAIUE PYKOTTUCH PEAKOJUICT s HAMIPABIISIET MOTHBUPOBAHHBIN OTKA3.

ITinata ¢ acnupaHTOB 3a MyOJIMKAIUIO PYKOIHUCEH HE B3UMAETCSL.

AJpeca 3JeKTPOHHOM MOYTHI OTBETCTBEHHBIX CEKpeTapei TeMaTHIeCKUX pa3zesioB MPUBEACHBI HUXKE.

TemaTudeckuii pa3aen «ArpouHkeHepusi U IHeprodGpeKTHBHOCTHY:
IacTyxoB Anekcanzap ['eHHagueBuy, 1. T. H., MPO(HECCOp — OTBETCTBEHHBIHN PelIaKTop,
KonecunkoB Anexcanap CtaHucaaBoOBHUY, K. T. H., JIOIIEHT — OTBETCTBEHHBIN CEKPETAPh,
e-mail: a.c.kolesnikov@mail.ru
Ten. +7 908 783-88-92.

Temaruueckuii pazaen « IHHOBAMOHHBIE TEXHOJIOTHH B ATPOHOMHUM»:
JInykos Cepreii IMuTpreBUd, . C.-X. H., IpoQeccop — OTBETCTBEHHBIN peIaKTop,
MypaBbéB Anekcanp AjeKcaHIpoOBUY, K. C.-X. H., JJOLIEHT — OTBETCTBEHHBII CEKpETaph,
e-mail: Aleksandr16_ 1988@mail.ru
ten. +7 951 142-75-77.

Temartudeckuit pazaen « IHHOBaALMOHHASI IKOHOMUKA, ynpasJjenue npeanpustuavu AITK
U COLMAJILHOE PA3BUTHE CeJIa:
Hacenkuna TarbsHa MBaHOBHa, 1. 3. H., Ipodeccop — OTBETCTBCHHBINH PEIaKTOP,
I'onuapenko Onbra BuktopoBHa, K. 3. H., IOUEHT — OTBETCTBEHHBIN CEKpeTaphb,
e-mail: goncharenko ov(@bsaa.edu.ru
Tel. +7 920 551-42-85.
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Guidelines for authors

Results of open scientific researches in the field of agricultural science and equipment, materials about results of
innovative development and projects of the enterprises and firms of various forms of ownership, inventions, materials of
conferences, exhibitions and competitions are published in the Journal.

The contents of articles are reviewed (according to Journal's content) for topic relevance, clearness and statement
logicality, the scientific and practical importance of the considered problem and novelty of the proposed author's solutions.

The total amount of the publication is decided by the amount of typographical units with interspaces. The recom-
mended range of values makes from 12 thousand to 40 thousand typographical units with interspaces (0,3 — 1,0 printed
pages). Materials which volume exceeds 40 thousand typographical units may be also accepted to the publication after
preliminary agreement with editorial body. In case of impossibility of such materials replacement within one article, they
may be published (with the author consent) in parts, in each subsequent (next) issue of the Journal.

Articles must be issued on sheets A4, printed type must be Times New Roman, size must bel2 pt; for registration
of tables titles, drawings, charts, block diagrams and other illustrations - Times New Roman, usual, size is10 pt; for notes
and footnotes - Times New Roman, usual, size 10 pt. For registration of the bibliography, data on authors, summaries and
keywords the size is 10 pt, a line spacing is 1,0. Edges above and below, right and left are 2 cm, the paragraph is 1,00 cm
(without interspaces), a format is a book. If article was or will be sent to another edition it is necessary to report to our
editions.

During materials preparation you may not to use an automation equipment of documents (headlines, automatically
filled forms and fields, dates) which can influence change of formats of data and reference values.

Article registration

In the left top corner from the paragraph article UDC is printed (check a correctness of the chosen UDC on the site
of the All-Russian Institute of Scientific and Technical Information or in cooperation with the bibliographer of the founder
of Journal by tel. +7 4722 39-27-05).

Below, after interspaces, at the left from the paragraph are full name of the author(s), semi boldface italics. Further,
after interspaces, in the center of a line is article title (the name of article has to reflect the main idea of the executed
research and should be as short as possible) and it prints with capital letters.

Then with a new paragraph one places a summary (issued according to requirements imposed to papers and sum-
maries of GOST 7.9-95, GOST 7.5-98, GOST P 7.0.4-2006 of 200 — 250 words (no more than 2000 signs), from the new
paragraph one provides keywords.

Further it is necessary to place in English: article title, summary (Abstract), keywords.

Next after interspaces is the text of article, the bibliography (the bibliographic description is provided according
to GOST P 7.0.5-2008 “Bibliographic reference”) and its option in English (References). By drawing up descriptions in
English it is recommended to use the international Harvard standard taking into account that authors full name of Russian-
speaking sources, article titles are transliterated (according to rules of System of Library of the Congress of the USA —
LC), after that in square brackets is translation of publication title, further is given its output data (in English or translit-
eration, without reductions and abbreviations).

Further there are data about authors, which include a surname, a name and a middle name; academic degree,
academic status (now); post or profession; a place of work (study) — full name of organization, including structural divi-
sion (chair, faculty, department, management, department, etc.), and their full postal address, contact information — tele-
phone and (or) the e-mail address, and also other data on the author's discretion which will be used for article’s replace-
ment in the Journal and on the informational website of publishing house. In collective works (articles, reviews, re-
searches) of data of authors are brought in the sequence accepted by them. Further information about authors in English.

The main text of the published material (article) is provided in Russian or English. The text of the published work
has to contain: introduction, main part and conclusion. The volume of each of parts is defined by the author. Then it is
necessary to detail a problem, carry out the analysis, prove the chosen decision, and give the sufficient bases and proofs
confirming ones reliability. In conclusion the author formulates the generalized conclusions, the main recommendations
or offers; forecasts and(or) prospects, opportunities and their application area.

For highlighting of the most important concepts, conclusions is used the bold-face type and italics. It is not allowed
to apply underlining of the main text, references and notes, and also its allocation (coloring, illumination) a color marker.

The author's text can be accompanied by monochrome drawings, tables, schemes, photos, schedules, charts and
other graphic objects. In this case the corresponding references to illustrations are given in the text. Drawings titles and
headings of tables are obligatory.

Ilustrations in the form of schemes, charts, schedules, photos and others (except tables) images are considered as
drawings. Drawing title is under it in the middle of a line. For example: “Fig. 1. Obtaining hybrid cells”.

During tables preparation you can use only book orientation of the table. Table title is over it, in the center. For
example: “Table 3 - The breed standard in live weight of breeding heifers”.

The illustrations used in the text in addition are provided in edition in the form of separate files of high

quality, the TIFF format (with the resolution of 300 dpi) or EPS, all fonts have to be transferred to curves. The
ex-ception is made by the schedules, schemes and charts executed directly in the Word program in which the text file
or Excel is provided. It is not required to provide them in the form of different files.
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Mathematical formulas should be written in the formular Microsoft Equation or Microsoft MathType editor. The
formulas, which are written in other editors and in the form of drawings, are not accepted. All designations of sizes in
formulas and tables must be explained in the text.

In case of citing or using any provisions from other works one should give references to the author and a source
from which material in the form of the sending concluded in square brackets [1]. All references must be listed by the
author in the general list (bibliography) issued in the form of endnote bibliographic references in the end of article where
the full list of the used sources is provided. Do not use intra text and interlinear bibliographic references in articles.

Order of materials representation

Authors provide the following materials in edition (responsible secretaries of the appropriate thematic sections):
— article in printed form, without hand-written inserts, on one party of a standard sheet, signed on the last sheet by all
authors,
— article in electronic form, each article has to be in the different file, the surname of the original author titles the file,
— data about authors (in a printing and electronic versions) — the questionnaire of the author,
— the review of article signed (doctor of science) and certified by the press
— graduate students provide the reference confirming a study place.

On condition of implementation of formal requirements to materials for the publication the article manuscript
provided by the author is reviewed according to an established order of reviewing of the manuscripts, which are coming
to editorial office of the Journal. The decision on expediency of the publication after reviewing is made by the editor-in-
chief (deputy chief editors), and if it is necessary by an editorial board in general. The editorial board sent to the author
of the unaccepted manuscript a motivated refusal.

The payment for the manuscripts publication is not charged from graduate students.

E-mail addresses of responsible secretaries of thematic sections are given below:

Thematic section “Agricultural Engineering and Energy Efficiency”:
Pastukhov Alexander Gennadievich, Dr. of Tech. Sci., Professor — the editor-in-chief,
Kolesnikov Alexander Stanislavovich, Cand. Tech. Sci., the Associate professor — the responsible secretary,
e-mail: a.c.kolesnikov@mail.ru
Tel. +7 908 783-88-92.

Thematic section “Innovative Technologies in Agronomy”:
Litsukov Sergey Dmitriyevich, Dr. Agric. Sci., Professor — the editor-in-chief,
Muravyov Alexander Alexandrovich, Cand. Agri. Sci., the Associate professor — the responsible secretary,
e-mail:Aleksandrl6 1988@mail.ru
Tel. +7 952 142-75-77.

Thematic section “Innovative Economics, Management of Agricultural Enterprises
and Social Development of the Village”:
Nasedkina Tatyana Ivanovna, Dr. Econ. Sci., Professor — the editor-in-chief,
Goncharenko O.V., Cand. Econ. Sci., the Associate professor — the responsible secretary,
e-mail: goncharenko ov@bsaa.edu.ru
Tel. +7 920 551-42-85.

197



Hnnosayuu ¢ AIIK: npobnemvt u nepcnekmugwol 20212. Nel(29)

Example of registration of article
UDC 633.11(470.325)

V.V. Smirnova, N.A. Sidelnikova, 1.V. Kulishova

FORMATION OF TECHNOLOGICAL QUALITIES OF GRAIN
OF THE WINTER WHEAT IN THE BELGOROD REGION

Abstract. Text annotation Text annotation Text annotation Text annotation Text annotation Text annotation Text
annotation Text annotation Text annotation (not less than 250 words).
Keywords: keywords, keywords, keywords, keywords, keywords (not less than 5 keywords).

Table 1 - The breed standard in live weight of breeding sows

References
1. Smirnova V.V. Vliyanie predshestvennikov na urozhajnost' sortov ozimoj pshenicy, tekhnologicheskie
kachestva zerna i ih izmenenie pri hranenii: avtoreferat dis. ... kand.s.-h. nauk: 06.01.09 / Smirnova V.V.; BelGSKHA.
— Belgorod, 2007. — 19 s.
2. Sidel'nikova N.A. Sovershenstvovanie intensivnyh tekhnologij vozdelyvaniya zernovyh kul'tur v CCHZ /
N.A.Sidel'nikova, L.G.Gavrilenko // Sbornik nauchnyh trudov SKHI.-Belgorod, 1988.-111s.
3. GOST R 52554 — 2006. Pshenica. Tekhnicheskie usloviya. — Vved. 2007-07-01. — M.: Standarinform, 2006. —
13 s.
Information about authors
Smirnova Victoria Viktorovna, candidate of agricultural sciences, associate professor of the production technol-
ogy and processing of agricultural production, Federal State Budgetary Educational Institution of Higher Education «Bel-
gorod State Agricultural University named after V.Goriny» , ul.Vavilova, 1, 308503, Maiskiy, Belgorod region, Russia, ,
tel. +74722 39-14-26, e-mail: svic.belgorod@mail.ru
Sidelnikova Natalya Anatolyevna, candidate of agricultural sciences, associate professor, head of the department
of the production technology and processing of agricultural production, Federal State Budgetary Educational Institution
of Higher Education «Belgorod State Agricultural University named after V.Gorin» , ul.Vavilova, 1, 308503, Maiskiy,
Belgorod region, Russia, , tel. +74722 39-14-26
Kulishova Irina Vladimirovna, graduate student of the second year of training of department of agriculture, ag-
rochemistry and ecology, Federal State Budgetary Educational Institution of Higher Education «Belgorod State Agricul-
tural University named after V.Gorin» , ul.Vavilova, 1, 308503, Maiskiy, Belgorod region, Russia.

198



	ОБЛОЖКА 1 .29.21
	макет_Инновации в АПК_.№ 1 2021 г. (вёрстка)



