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OneHka HCX0HOTO MaTepuaJia IPOBOii MArKON MIIeHUIbI HA IPOIYKTUBHOCTh
€ MCNOJIb30BAHUEM CeIeKIHNOHHBIX HHIEKCOB

A. B. Bopoones, 3. P. HukosaeBa

HccnenoBanus npoBeneHs! Ha mossix KpacHoydumckoro ceixekunonHoro nentpa Ypaiasckoro HUMCX — dunmana
OI'BHY Yp®AHUIL YpO PAH B 2017-2019 romax. llens — n3y4nTh KOIJIEKIIMOHHBIA MaTepuai sipOBOU IMIIEHUIIBI 110
CENICKIIMOHHBIM WHIEKCAM U PEKOMEHIOBATh IIEPCIIEKTHBHEIA B KAUCCTBE PONUTEIBCKUX (POPM sl CO3MAHMS HOBBIX BBI-
COKOYPOKalfHBIX COPTOB MSITKOH SIpOBOIi MieHuIsl. Jlana oneHka 14 copTrooOpasioB MO0 BOCBMHU CENEKIIMOHHBIM HHJIEK-
caM — MEKCHKaHCKOMY, KaHa/ICKOMY, TOJITABCKOMY, aTTPaKIMH{, TOTCHIIMAIbHON MPOIYKTHBHOCTH KOJIOCA, HHTEHCHUBHOCTH,
MHUKpPOpaCIIpeIeICHNUS, THHEHHON IIOTHOCTH Kostoca. Beiienensl copra ¢ 6osiee BEICOKOH ypoxkaiHOCThIO (613—647 r/m?),
gyem cranaaptel Upenb, Exarepuna, Kpacuoybumckas 100, Cumoupiut (544590 /M%), B COUCTAHHU C BBICOKOW MPO-
IyKTUBHOCTHIO Kostoca (0,80-0,98) u ero o3epueHHOCTHIO (20,6-23,7 3epeH), OTIMYAIOIINECS BHICOKMMHU ITOKA3aTeNsIMU
KaK OT/ICJIBHBIX CENICKIIMOHHBIX MHACKCOB, TAK U UX COBOKYMHOCTHIO: JInkamepo (Ppanmus), KBC Axsunon (I'epmanus),
Jasha (ITonbma), Aadbyra (OOO «Arpoanbsac»), BR-34 (bpaswims). OTi copra npencTaBisioT HAWOOIBITHH HHTEPEC
IUTSL TIPUBJICYCHUS B THOPHIM3ANNIO B KQUECTBE POAUTEICH B CENEKIUHN Ha YPOXKAIHOCTh. YCTaHOBJIEHA BBICOKAS TIOJIO-
KUTEJIbHAsSI CBSI3b YPOXKAHHOCTH C HHIEKCAaMU MeKCUKaHCKUM (7 = 0,686), monTtasckuM (r = 0,769), MukpopacnpeaeacHus
(r = 0,688), cpenHss MONOKHUTENBHAS C MHJIEKCAaMH KaHanckuM (7 = 0,550), arrpakuuu (7 = 0,445), MOTEHIIUAILHOM MTPO-
JIYKTHBHOCTH Kojioca (7 = 0,572), natercuBHocTH (1 = 0,558), MUHEHHOM 1oTHOCTH KoJtoca (7 = 0,473).

Kniouesvie cnosa: sipopas nuienuna (Triticum aestivum L.), copt, cenexiusi, IpOAYKTUBHOCTD, CENIEKIIMOHHbBIA HHACKC.
Evaluation of source material of spring soft wheat for productivity using selection indices
A. V. Vorobyev, Z. R. Nikolaeva

The research was carried out in the fields of the Krasnoufimsky selection center of the Ural Federal Agrarian Re-
search Center — Ural Branch of the Russian Academy of Sciencein 2017-2019. The goal is to study the collection material
of spring wheat according to selection indices and recommend promising ones as parent forms for the creation of new
high-yielding varieties of soft spring wheat. An assessment of 14 varieties was made according to eight selection indices —
Mexican, Canadian, Poltava, attraction, potential ear productivity, intensity, microdistribution, linear density of the ear.
It was selected varieties with higher productivity (613—-647 g/m?) than the standards Iren, Ekaterina, Krasnoufimskaya
100, Simbirtsit (544—590 g/m?), combined with high ear productivity (0.80-0.98) and its grain content (20.6-23.7 grains),
characterized by high indicators of both individual selection indices and their totality: Licamero (France), KVS Aquilon
(Germany), Jasha (Poland), Alabuga (Agroalliance LLC), BR-34 (Brazil). These varieties are of the greatest interest for
involvement in hybridization as parents in crop selection. It was set a high positive correlation between yield and the Mex-
ican (r = 0.686), Poltava (» = 0.769), microdistribution (» = 0.688) indices, and an average positive relationship with the
Canadian indices (= 0.550), attraction ( = 0.445), and potential ear productivity (» = 0.572), intensity (» = 0.558), linear
density of the ear (r=0.473).

Keywords: spring wheat (Triticum aestivum L.), variety, selection, productivity, selection indices.
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Pan:kupoBanue 26 copToB KapTodesist 10 KOMILIEKCY X0351iiCTBEHHO LIEHHBIX NPU3HAKOB B yci1o0Busx FOxkHoro Ypaia
. 0. Hoxpun, A. A. BacuiibeB

O0001IeHBl  pe3yabTaThl OMBITOB IO BO3JACIBIBAHUIO 24 COPTOB KapTodens ypaibckon cenekuuu ¢ 2017-ro
o 2021 rr. B xoze aHanM3a r1aBHBIX KOMIIOHEHT Ha MPEIBAPUTEILHO Mpeodpa3oBaHHbIX ((pu- u mo bokcy — Kokcy) naH-
HBIX TIPOAHAJIM3UPOBAHBI CIENYIOIIME 8 arpoOHOIOrMYECKUX MTOKa3aTeseil: ypoKaitHOCTh (T/Ta), MPOJYKTUBHOCTh pacTe-
HUH (T/KyCT), KOTMYIeCcTBO KIIyOHEH (INT.), cpeqHsist Macca KiIyoHei (T), ToBapHOCTE (%), YCTOMYHBOCTE K (puTohTOpOo3y
(6ann), conepxkanue kpaxmana (%) u Bkyc (6aiun). C ucnonb3oBaHueM KpurepueB KaTremna W «CIOMaHHOW TPOCTH»
BbIiesieHbl 4 raBHbie kKoMITOHEHTHI (I'K), oObsacusromue B cymme 90 % oOmieii nucnepcun. [1o nHTErpamsHOMyY mokasa-
temo npoxykruBHocTH (I'K 1, 43,1 % nucniepcun) munuposanu copra: Upourcknit, Tapacos u [lamsatu Koanenko; mo
KpaxMaJHCTOCTU U BKyCy KiiyOHei cpennero pasmepa (I'K 2, 21,3 %) — 3axap, Kawrak u Amyner. [1o pe3ynbraram aByx-
(haKTOPHOTO TUCIIEPCHOHHOTO aHAIHM3a PACCYMTAaHbl KOMIIOHEHTHI TUCTIEPCUH, CBS3aHHBIC C BIMSHUEM copTa (T€HOTHUI)
Y TIOTOJIHBIX YCJIOBHH (cpena), a TakkKe WX coueTaHueM (B3auMOJICHCTBHE TEHOTHUII-Cpela) Ha KOMIUIEKC arpoOHOJIOTH-
Yyeckux Iokaszareneil. CuiibHOe BimsiHHE cpepoBoro dakropa Habmonamochk mist [K 1 — 66,9 % (mokazana cBszp ['K 1
¢ ruaporepmudeckuM kodhdummentom) u 'K 3 (yerounBocTs K GUTOPTOPO3Y M BEIPaBHEHHOCTH KiITyOHEH) — 56,5 %.
MaxkcumanbsHoe BiusiHUe reoruna nposisuiiocsk 1no ['K 2 — 43,0 %, a renotun-cpenosoe B3aumoneiicraue — no I'K 4 (Bkyc
TOBapHBIX KIyOHEH) — 51,9 %. YcraHoBieHO, 4TO st (POPMUPOBAHUS TUIAHUPYEMBIX ypoxkaeB Kaprodems Ha FOxxHOM

VYpane Gosee NpeAnoOYTHTEIBHBI JJOCTATOUHO BIIaXHbIE ycloBHs BereTanuoHHoro nepuona (I'TK = 1,16), yem BiaxHbie
(I'TK = 1,44).

Kniouesvie cnosa: xaprodenb; COpT; rof], arpoOHOIOrHUeCKHe TTOKa3aTeN!, aHAIN3 TIIABHBIX KOMIIOHEHT; KOMIIOHEHTBI
JHCIIEPCHH.

Ranking of 26 varieties of potatoes according to the complex of economically valuable features
in the conditions of the Southern Urals

D. Yu. Nokhrin, A. A. Vasiliev

Theresults of experiments on the cultivation of 24 potato varieties of Ural selection from 2017 to 2021 have been summa-
rized. During the analysis of principal components on pre-transformed (phi- and Box-Cox) data, the following 8 agrobiological
indicatorswereanalyzed:yield(t/ha),plantproductivity (g/bush),numberoftubers(pcs.),averagemassoftubers(g), marketability
(%), resistancetolateblight(point),starchcontent( %)andtaste(point). Usingthe Cattell’scriteriaand the“brokencane” criteria,
4 principal components (PC) were identified, explaining in total 90 % of the total variance. According to the integral pro-
ductivity indicator (PCs 1, 43.1% of variance), the leading varieties were: Irbitsky, Tarasov and Pamyati Kovalenko; in
terms of starchiness and taste of medium-sized tubers (PC 2, 21.3 %) — Zakhar, Kashtak and Amulet. Based on the results
of two-factor dispersion analysis, dispersion components associated with the influence of variety (genotype) and weather
conditions (environment), as well as their combination (genotype-environment interaction) on a set of agrobiological
indicators, were calculated. A considerable influence of the environmental factor was observed for PC 1 — 66.9% (the
relationship between PC 1 and the hydrothermal coefficient is shown) and PC 3 (resistance to late blight and tuber uniform-
ity) — 56.5%. The maximum influence of the genotype was manifested in PC 2 — 43.0%, and the genotype-environment
interaction — in PC 4 (taste of commercial tubers) — 51.9 %. It has been established that for the formation of planned potato
yields in the Southern Urals, sufficiently humid conditions of the growing season (GTC = 1.16) are more preferable than
wet ones (GTC = 1.44).

Keywords: potato; variety; year, agrobiological indicators, analysis of principal components; dispersion components.
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3HayeHHe COPTOB U NPOTPaBUTE/IeH B (UTOCAHUTAPHOIM TEXHOJIOTHU BO3/IeJILIBAHUS SIPOBOii MIIIEeHNIbI B 3aypajibe
N. H. ITopces, B. B. [lonoBHuKkoBa, B. B. YepTrkoBa, E. B. Huzaputun

Ienpb uccnenoBaHus 3aKiI04anach B BISIBIEHUU YCTOMUYMBBIX COPTOB MATKOM SIPOBOM MIIEHULBI K KOPHEBOM THUIN
Y BO3MOXKHOCTH NPUMEHEHHUSI COBPEMEHHBIX MPOTpaBUTENIeH ceMsiH B (DUTOCAHUTAPHOM TEXHOJIOIMU BO3EJIbIBaHUS 3a-
ypaJibsi. 3HAUUTENBEHOE Pa3BUTUE KOPHEBBIX MH(EKIHMH B ITOUBaX 3aypajibst 00yCIOBIEHO BHICOKOM HACHIIIEHHOCTHIO CE-
BOOOOPOTOB BOCIIPUUMUYUBBIME K HUM KyJIbTypaMu. VH(PEKIIMOHHBIN TOTEHIMAT BO30YIUTENST KOPHEBOI THIWIH Bipolaris
sorokiniana B TIOYBE TI0 pe3ylibTaTaM HaIuX uccienoBaHuil pocruran 2,1-7,5 [1B. YcnoBus BereTanuu B TOJbI UCCIE-
JIOBaHMS OBLIM OCTPO 3aCYIUIMBBIMHU, TMAPOTEPMHUUYECKHN KO3(D(UIMEHT BETeTAMOHHOTO Mepuofa u3MeHsuics ot 0,6
B 2021 romy no 0,8 B 2023 romy, 4To CriocoOCTBOBAJIO MPEBBIIICHUIO TIOPOTa BPEIOHOCHOCTH TI0 Pa3BUTHIO KOPHEBBIX
rauiieil B hasy KyuieHus no copram B cpegsem B 2,94 TIB B 2021 roay u 3,12 IIB B 2023 rony. B 2022 rony (I'TK-0,7)
MIPEBBILICHUE TTOpoTra BpeoHOCHOCTH cocTaBuiao 1,9 [IB u Obu1o caMbIM HHM3KHMM 3a TOJBI HCCIenoBaHus. B matoren-
HBII KOMIUTEKC B (ha3y KyIIEHHs BXOAWIN BO3OYAWTENN KOPHEBBIX THWJIEU Bipolaris sorokiniana, Bunpl pona Fusarium
(Favenaceum, F.oxysporum, F.sporotrichoides, Fpoae u 1p.). YpoxaiHOCTb sIpOBOW MIIEHUIBI copTa Anadyra B KOH-
Tposie Ha onbITHOM none Kypranckoit 'CXA cocraBuia B cpeqHeM 3a rofsl usydenus 23,5 wra. Ilo mporpaBurensm
noiryyeHa npudaska ypokas ot 3,4 w/ra — Jusunena Cynpum, KC — 2,5 /1, 3,5 n/ra — Uamyp Ileppopm, KC — 0,6 /T 1o
5,4 1/ra npu npUMEHEHUH HHCEKTOQYHTHIUAHOTO TpoTpaButeins Cenect Make, KC — 2 1/1. Beicokue nmpubaBKu moiyye-
HBI OT COBMECTHOTO NMPHUMEHEHUs! (DYHTUIMTIHBIX U WHCEKTUIUIHBIX poTpasuteneit: [Iporero Make, M3 — 1 1/t + Xa-
puta — 0,5 /T — 5,5 w/ra; npumenenue bapuron Cynep, KC — 1 51/t + I'ayuo — 2 n/T — 6,7 11/Ta 1 MakcumasbHas npruOaBKa
B ombITe nojydeHa B Bapuante [Iporekt ®opre, BCK — 1,25 n/t + Akuoa, 0,5 i/t — 7,6 1/ra.

Knioueguie cnosa: spoBast mieHUNa, copT, 3PPEKTUBHOCTD, QYHTUIMIB, HHCEKTUINIBI, KOPHEBBIC THHIIH, YpOXKaii-
HOCTb, Kau€CTBO.

The importance of varieties and weeders in phytosanitary technology of spring wheat cultivation in the Trans-Urals
I. N. Porsev, V. V. Polovnikova, V. V. Chertkova, E. V. Nizavitin

The purpose of the study was to identify stable varieties of soft spring wheat to root rot and the possibility of using
modern seed weeders in phytosanitary technology for cultivating of the Trans-Urals. The significant development of root
infections in the soils of the Trans-Ural region is due to the high saturation of crop rotations with crops susceptible to
them. According to the results of our studies, the infectious potential of the root rot pathogen Bipolaris sorokiniana in soil
reached 2.1-7.5 PV. Growing conditions during the years of study were extremely dry, the hydrothermal coefficient of
the growing season varied from 0.6 in 2021 to 0.8 in 2023, which contributed to exceeding the threshold of harmfulness
for the development of root rot in the tillering phase by variety by an average of 2.94 PV in 2021 and 3.12 PV in 2023. In
2022 (GTC-0.7), the excess of the harmfulness threshold was 1.9 PV and was the lowest over the years of the study. The
pathogenic complex in the tillering phase included root rot pathogens Bipolaris sorokiniana, species of the genus Fusarium
(F.avenaceum, F.oxysporum, F.sporotrichoides, F.poae, etc.). The yield of spring wheat variety Alabuga in the control on
the experimental field of the Kurgan State Agricultural Academy averaged 23.5 c/ha during the years of study. For protect-
ants, a yield increase was obtained from 3.4 c¢/ha — Dividend Supreme, KS — 2.5 I/t, 3.5 ¢/ha — Inshur Perform, KS — 0.6 I/t
to 5.4 c/ha when using the insectofungicidal protectant Celest Max, KS - 2 I/t. High gains were obtained from the combined
use of fungicidal and insecticidal protectants: Protego Max, ME — 1 1/t + Harita — 0.5 1/t — 5.5 c/ha; application of Baritone
Super, KS — 1 1/t + Gaucho — 2 1/t — 6.7 c¢/ha and the maximum increase in experience was obtained in the variant Protect
Forte, VSK — 1.25 1/t + Akiba, 0.5 1/t — 7.6 c¢/ha.

Keywords: spring wheat, variety, effectiveness, fungicides, insecticides, root rot, yield, quality.
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3ﬂeKTp0060pyI[OB3HI/Ie AJIsI BCECE30HHOI'0 BbIPAINNBAHUA U PA3MHOKCHUSI OBOUIHBIX KYJbTYP

E. M. Bacapsbiruna, B. B. Jlees, C. B. Yepenyxuna, E. K. Konorbirnna

Pe3ynbsTaTMBHOCTE BCECE30HHOTO BBIPAIIMBAHMS CEIBCKOXO3IHCTBCHHBIX PACTCHHWH BO MHOTOM 3aBHUCHT OT TEXHH-
YECKOTO OCHAIICHHS, MO3BOJISIONIETO CO3aBaTh HEOOXOAUMbIE TTapaMeTpbl MUKPOKINMATa U KOHTPOIUPOBATh COCTOSTHHE
pacrenuid. JJaboparopus ypbanusuposaHaoro pactenueBoyuctsa @I'bOY BO OsxHo-Ypansckuii [AY, co3nannas B pamkax
Jorosopa o B3anmHoM coTpynaruectBe ¢ OO0 «Hedrexumapromarukay (. Cankt-IlerepOypr), pacmonaraet coBpeMEHHBIM
000OpyZI0BaHKEM ISl YpOAaHU3UPOBAHHOTO arponpou3BocTBa. Mmeromasics MaTepraibHas 0a3a BKIIOYaeT B ceOs pa3iud-
HBIC BHJIBI AIIEKTpooOOpyaoBaHus. Bereranmonnoe 000pynoBaHue COCTaBIsAOT GUTOTpoHbI «Poca-1» xommexrarmii No 1
u Ne 2; cBeTOTEXHHUECKOE 000pYI0BaHUE — AUMMHUpYyeMble cBeToaroaHble cBeTIbHIKH OV TO-CBET; koHTpOIbHO-N3ME-
purensHOe 06opynoBanue — criektpodoromerp UV-1800 Shimadzu, ciekrpodoromerp «TKA-Criekrpy» (PAP), komOuHUpO-
BaHHBIH proop cepun « TKA-TIKM»(65), mopratnBHbIi pH-METp 1 KOHIYKTOMETP; TIEPEAAIOIICe TENCKOMMYHHKAIIMOHHOE
KOMITBIOTEPHOE — BHICOKAMEPhI U COIMYTCTBYIOIIEe 0OOPYIOBAHUE CHCTEMBI BHACOHAOMIONCHNUS. VIccaenoBanys, CBI3aH-
HBIC C MCIONB30BAaHNEM YKa3aHHOTO BBIIIE IEKTPOOOOPYOBAHUS TS BBIPAIUBAHUS U PA3MHOKEHHS OBOIIHBIX KYIIBTYD,
MIPOBOAMIIACH B Taboparopun ypOanuzupoBanHoro pacteHueBoactea @I'BOY BO HOxHo-Ypanbsckuit [AY B 2021-2023 T
OKCTICPUMEHTBHI BBITIONHSUTICE C IIECTHIO OBOITHBIMHU KYJABTYPaMHU Pa3INUHBIX CEMEHCTB. Pe3ynbTaThl SKCIIEpIMEHTATBHBIX
HCCIIEA0BAaHNH TTOKA3aNIH, YTO YKA3aHHOE B CTAaThE AJIEKTPOOOOPYIOBAHNE MTO3BOJISIET YCIICIITHO OCYIIECTRIISITh BCECE30HHOE
BBIPAIIMBAHIE M PA3MHOXKEHHE PA3IMUHBIX OBOIIHBIX KYIbTYp. COCTABICHBI TEXHOJIOTHUCCKUE CXEMbI MONYUYCHUSI CeMSH
OBOIIIEH, peai3yeMble C IIOMOIIBI0 JAHHOTO MEKTPoodopyaoBanust. OnpeaeseHs! ¢ MOMOIIBIO CIEKTPATIbHO-ONTHIECKIX
CBOICTB JIICTOBOTO ammapara BereTaIOHHbIC HHACKCH (D (GEKTUBHOCTH MOIIOIICHHS CBETA JUIsl paCTeHUi Oa3minka u Oa-
3emubl. Cpenaue apudmernyeckue 3HadeHus uHaekca PRI(PTI) mist muctbeB Gasunuka (GUONETOBOM, 3€IeHO-(PHOIETOBOM
Y 3€JICHOW OKpacKu cocTaBmim cooTBeTcTBeHHO (—0,188), (—0,059), (-0,003); mis nucther 6azemsl — (0,079). Cpeanue
apudmerndeckue 3HadeHus unekca SIPI okazamuck paBabivu (1,082); (1,100); (1,009) mis nuctheB 6azunmka (GUONIETOBOH,
3eJICHO-(DMOJIETOBOM M 3€JICHON OKPAaCKH COOTBETCTBEHHO; IS JIUCTheB 6azenibl — (0,914).

Kniouesvie crnosa: 3J'IeKTp0060py,[[0BaHI/Ie, BCECC30HHOC BbIpalllMBaHNEC, OBOUIHBIC KYJIBLTYPbI, TCXHOJIOTUYCCKUE CXE-
MbI, HHICKChI BErCTalvu.

Electrical equipment for all-season cultivation and propagation of vegetable crops

E. M. Basarygina, V. V. Deeyv, S. V. Cherepukhina, E. A. Kolotygina

The effectiveness of all-season cultivation of agricultural plants largely depends on technical equipment that allows
you to create the necessary parameters of the microclimate and monitor the condition of plants. Laboratory of Urbanized
Crop Production of the South Ural State Agrarian University (SUSAU) established within the framework of the mutual co-
operation agreement with LLC «Neftekhimavtomatika» (St. Petersburg), has modern equipment for urbanized agricultural
production. The available material base includes various types of electrical equipment. Vegetation equipment consists of phy-
totrons “Rosa-1" of configurations No. 1 and No. 2; lighting equipment — dimmable LED luminaires FITO-SVET; measuring
equipment — spectrophotometer UV-1800 Shimadzu, Spectrophotometer “TKA-Spectrum” (PAR), combined device of series
“TKA-PKM?” (65), portable pH meter and conductometer; transmitting telecommunication computer — video cameras and
related equipment of the video surveillance system. Research, related to the use of the above-mentioned electrical equipment
for the cultivation and propagation of vegetable crops, were being conducted in the laboratory of urbanized crop production of
the SUSAU in 2021-2023. The experiments were carried out with six vegetable crops of different families. The results of ex-
perimental studies have shown, that the electrical equipment specified in the paper allows to successfully carry out all-season
cultivation and reproduction of various vegetable crops. Technological schemes for obtaining vegetable seeds, implemented
by this electrical equipment, have been made up. Vegetation indexes of light absorption efficiency for basil and basilla plants
have been determined using the spectral-optical properties of the sheet apparatus. The arithmetic mean of the PRI(PTI) index
for purple, green-violet and green basil leaves were (—0.188), (—0.059), (0.003), respectively; for basella leaves — (0.079).
The arithmetic mean values of the SIPI index turned out to be equal (1.082); (1.100); (1.009) for basil leaves with purple,
green-violet and green colors, respectively; for basella leaves — (0.914).

Keywords: electrical equipment, all-season cultivation, vegetable crops, technological schemes, vegetation indexes.
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Pa3paGoTka c11ocoGoB 1 CPe/ICTB BbISIBJICHUS] MEKBUTKOBBIX 3aMbIKAHMI1 B 00MOTKAX CHJIOBBIX TPaHCGOPMATOPOB
A. B. Beaos, O. P. lllaiimyxamerosa, 1O. II. Hiabun, H. B. Cxoponymosa, E. H. Ennmxos

Hanexxnoctp anekrpocHabxkenus npeanpusatuii AITK Bo MHOroM 3aBUCHT OT pabOTOCIIOCOOHOCTH TOHMKAIOLIUX
tpanchopmaropoB 6—10/0,4 kB, exeroaHoe KOJIMUECTBO OTKA30B KOTOPBIX HocTturaet 9 %. OCHOBHOW MPUYMHON BBIXO-
Jia U3 CTPOs TpaHC(HOPMATOPOB SIBIISIOTCS MEKBUTKOBBIC 3aMbIKaHUSI B 0OMOTKaxX. BBISBICHHE 3aMBIKAaHHI OCIIOXKHSACTCS
TEM, YTO B HAYAJIFHOH CTaIHU TOBPEKICHHS TOKA B OOMOTKaX M3MEHSIOTCSI HE3HAUNTEIHHO M peJieiHas 3aIiTa He cpa-
OarpiBaeT. JlanbpHelilee pa3BUTHE MOBPEXKICHHS IPUBOJUT K CEPbE3HOM aBapyUu U BBICOKOW CTOMMOCTH PEMOHTA TPaHC-
(hopmaropa. Llenpro paboThI SBISETCS BBISIBICHUE MEKBUTKOBBIX 3aMbIKaHUI Ha HAYAJbHOW CTAJAMU UX BO3HHUKHOBEHHUSI.
[IpennoxeHo MPOU3BOAUTH THATHOCTHKY MEKBUTKOBBIX 3aMBIKaHHIH B 0OMOTKaX TpaHC(hopMaTopa, M3MepsIsi TOKH B (azax
TIPY OTKIIFOYCHHOU HArpys3ke, T.e. B PEXKHME XOJOCTOTO XOIa. YCTAHOBJICHO, YTO MEKBUTKOBBIC 3aMBIKAHUS TPUBOIST
K YBEJIIMYCHHIO HECUMMETPHH (ha3HBIX TOKOB B PEXKHME XOJIOCTOTo xona Tpancdopmaropa. [lockonbky mokasareneM He-
CUMMETPHUH B Tpex(a3zHOU CHCTEME C M30JIMPOBAHHON HEHTpasbIO ABJISETCS TOK OOpATHOM MOCIENOBATENbHOCTH, TO MO
YBEIMUYCHNIO TOKAa OOpaTHOM MOCIIEIOBATEILHOCTH MOXKHO CYIUTH O TMOSIBICHWH MEXKBHTKOBBIX 3aMbIKaHUi. Pa3pabo-
TaH Croco0 BBISIBICHHUS MEKBUTKOBBIX 3aMBIKaHHH B 00MOTKaX Tpex(dasHbix TpaHchopmaropoB. Criocod 3akiodaeTcs
B cienytouem. [lepea Hauanom skcrulyatanuu TpaHc(opMaropa B pexkHMe XOJOCTOrO Xoja IPH HOMUHAJIBHOM Harmpsi-
JKCHUU MUTAHUSI C IPUMEHEHUEM M3MEPUTENBHBIX TpaHC(HOPMATOPOB TOKA U3MEPSIOTCS TOKU B (azax TpaHcopmaropa.
[To Momymnsim (pa3HBIX TOKOB pacCUMTHIBACTCSI TOK OOpaTHOH MOCIEAOBATEILHOCTH, VIS Yero pa3paboTaHa mporpaMma Ha
OBM. Ilony4yeHHOE 3HaYCHUE TOKA OOPATHOM MOCIIeI0BATEILHOCTH (PUKCUPYETCS B IHEBHUKE M3MEPCHHN KaK NCXOIHOE.
B mporecce skcmryaramnym TpanchopMaTop MEPUOANIECKA BEIBOIUTCS B PEKUM XOJIOCTOTO X0/, IPH 3TOM BHOBB IPO-
BOJIATCS. M3MEpeHHsI (Da3sHBIX TOKOB M pacueT TOKa 0OpaTHOI MOoCieI0BaTeNbHOCTH. ECiu BHOBb MOIYYEHHOE 3HAYCHUE
TOKa O6paTHOﬁ TOCJIEAOBATCIIBHOCTH MPEBBICUT MCXOAHOC 3HAYCHUE, NCIACTCA BBIBOA O HAJIMYUU MEKBUTKOBLIX 3aMbl-
KaHWA. BpICOKast 9yBCTBUTENBFHOCTH CIT0CO0A K MEKBUTKOBBIM 3aMBIKAHUSM 00YyCIOBIICHA HCIIONB30BaHUEM TOKa 00paT-
HOM MOCIIe0BaTeIbHOCTH KaK MHIUKaTopa HeCUMMETpUHU B Tpex(daszHoil cetu. [Ipumenenue crocoda mo3BOIUT BBISIBUTh
MEKBUTKOBBIC 3aMbIKAHHS Ha HAYaIbHOM CTaluu UX BO3HMKHOBCHUS, YTO B CBOIO OYCPCAb, IMTO3BOJIUT COKPATUTH IICPCPHIB
B DJIEKTPOCHAOKEHNH TIOTPEOUTENICH 1 MUHUMHU3UPOBATh 3aTPaThl HA PEMOHT MOBPEKICHHOTO TpaHChOopMaTopa.

Kniouesvie cnosa: cuinoBoii TpaHchOpMaTop, MEKBHUTKOBOE 3aMbIKaHHME, TOK OOpaTHOW IOCIENOBaTeNbHOCTH,
HA/Ie’KHOCTB 3JIEKTPOCHAOKECHHUS.

Development of methods and means for detecting interturn short circuits in the windings of power transformers
A. V. Belov, O. R. Shaymukhametova, Yu. P. Ilyin, N. V. Skorodumova, E. N. Epishkov

The reliability of power supply of enterprises in Agro-Industrial Complex largely depends on the operability of step-
down transformers 6-10/0,4 kV, the annual failure rate of which reaches 9 %. The main cause of failure of transformers
are inter-turn closures in windings. Identifying closures is complicated by the fact that in the initial stage of damage, the
currents in the windings change slightly and the relay protection does not work. Further development of the damage leads
to a serious accident and high cost of transformer repairing. The purpose of the paper is to identify interturn short circuits at
the initial stage of their occurrence. It is proposed to diagnose interturn short circuits in transformer windings by measuring
currents in the phases when the load is off, i.e. in idle mode. It has been established that interturn short circuits lead to an
increase in the asymmetry of phase currents in the no-load mode of the transformer. Since the indicator of asymmetry in
a three-phase system with an isolated neutral is the negative sequence current, then by increasing the negative sequence
current one can judge the appearance of interturn short circuits. A method for detecting inter-turn closures in the windings
of three-phase transformers has been developed. The method is following. Before starting operation of the transformer in
idle mode at nominal power voltage with the use of measuring current transformers, currents in transformer phases are
measured. The reverse-sequence current is calculated from the phase current modules that’s why the computer program
was developed. The received value of the reverse sequence current is recorded in the measurement diary as the original.
During operation, the transformer is periodically put into idle mode, measurement of the phase currents and calculation
of the reverse sequence current. If the newly obtained value of the negative sequence current exceeds the original value,
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a conclusion is made about the presence of interturn short circuits. The high sensitivity of the method to interturn short
circuits is due to the use of negative sequence current as an indicator of asymmetry in a three-phase network. The use of
the method will make it possible to identify interturn short circuits at the initial stage of their occurrence, which in turn will
reduce the interruption in power supply to consumers and minimize the cost of repairing a damaged transformer.

Keywords: power transformer, interturn short circuits, negative sequence current, power supply reliability.
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JuarHocTupoBaHue HMJIMHAPONOPIIHEBOM IPYyNIIbI ABUTaTe sl BHYTPEHHEIr0 CrOPAHUS TE€CTOBBIM METOI0M
A. B. I'punenko, C. A. Yokoii, E. B. MaabkoBa, A. B. KapayJio

ABTOMOOWJIbHBINM MapK B COBPEMEHHOM MHpPE HENPEPhIBHO COBepIIeHCTBYeTCs. OCHOBON TEXHUYECKMX U TEXHO-
JIOTUYECKHUX U3MEHEHUH €ro CHCTEM SIBJISIETCS Y)KECTOUeHHE HOPMAaTHBOB BEIOPOCOB 0TpaboTaBmiux ra3os. Ha Bceld Tep-
putopun Poccuiickoit @enepanun geiicrsyer cranaapr EBPO-5, torna kak B psje crpad k 2025 roxy npezmnosaraercs
BHenpenre HopM EBPO-7. Ilepexon Ha HOBBIM CTaHAAPT MpEIOaraeT CyIIECTBEHHOE MOBBIIMIEHUE MPEIM3NOHHOCTH
JeTaneil CUCTeM TPU BBICOKOM KayecTBE TOIUIMBHO-CMA30YHBIX MaTe€pHalioB, PaCXOAHBIX MaTepuaioB M 3amdacteit. On-
HAKO B DKCIUTyaTallMM 4acTO HAONONAeTCsl HECOOTBETCTBHE KAY€CTBA PACXOJHBIX MAaTEpHANIOB, YTO MPHUBOIUT K PE3KO-
My CHIDKCHHIO pecypca MPEIM3UOHHBIX JIEMEHTOB M CHCTEM, B YaCTHOCTH K KOTOPBIM OTHOCHUTCSI IIMITMH/IPOTIOPIITHEBAS
rpynmna. M3Hoc IUIMHAPONOPIIHEBOM IPyNIIbl COMPOBOXKAAETCA N3MEHEHUEM M1apaMeTPOB BO3AYXOINOIAaul B OTJEJIBHBIX
TOYKaX MPH pearu3alii TECTOBBIX BO3AeicTBUH. Llenbio npeacTaBiIeHHOro ueciaeqoBaHus SBIsSETCs pa3padoTKa TECTo-
BOTO METOJIa KOHTPOJISI TEXHUYECKOTO COCTOSIHUS [IUITMHIPONIOPIIHEBOW IPYNIIBI HA OCHOBE aHAIM3a YyBCTBUTEIHHOCTH
BBIXOZIHOTO TIapaMeTpa — MacCOBOTO pacxoja BO3ayxa. MaccoBBIi pacxo]] BO3ayXa — JETKO KOHTPOJIUPYEMBI Imapamerp
TIPY UCTIONIF30BaHUH ITATHOTO JIEKTPOHHOTO OJT0Ka yrpasieHus. TecToBble pexkuMBI obecieanBatoTcs npudopom JIbJ1-3
3a CUET OTKJIIOYEHHUS IMJIMHAPOB U OTIEIIbHBIX MMITYJIbCOB TOIUIMBONOAAYH. Te€CThl B EPCHEKTHBE JIETKO Pealn3yloTcs
MITATHBIM 3JIEKTPOHHBIM OJIOKOM yMpaBJIEHUS C Y4E€TOM IOCIIECA0BATEILHOCTH MPOMUCAHHOTO anroputMa. [Ipu peanusa-
MU SKCIIEPUMEHTAITLHON paboThl ObllIa BRIOpaHa MaTpHIla PKCIIEPUMEHTA M BXOJHbBIC IMapaMeTphl: CTENeHh 3HOCA IHU-
JIMHZIPOIIOPIIHEBOM IpyMIibl R ¥ 4acTOTa BpallleHUs KOJIEHYATOro Baja n. Bapualus BXOAHBIX apaMeTPOB IKCIIEPUMEHTA
cocraBmia: R = 14...32%; n = 1500...3200 mur~'. MakcumalibHOE 3HaY€HHE MACCOBOIO pacxoja BO3yXa COCTaBHIIO
228 Kr/4ac mpu MakCHUMaJbHOM CTENEHH U3HOCA MIMHAPONIOPpIIHEeBOH rpynmbl R = 32 %. Poct MaccoBoro pacxona o0b-
SICHSICTCS CYIIECTBEHHO MEHEee ONaronpusTHBIMHU YCIOBUSMHU JUIS TIOAJEPKAHMS TOW )K€ CaMOW YacTOThI BpaICHHUs KO-
neryaroro Bana /IBC. [lomydeHnble B pesynbraTte 00pabOTKH SKCIEPHIMEHTa YPaBHEHHUS perpeccuy (Ha OCHOBE YETHIpEX
Gynximit npu R* = 0,97...0,99) ¢ BhICOKOH 0CTOBEPHOCTBIO OMUCHIBAIOT U3MEHEHHe MapameTpa Q. AHaIu3 4yBCTBU-
TEJBHOCTH TIOKa3bIBAET Ha €€ HAauOOJBIIYIO BEIMYMHY MTPU MaKCUMaJIbHBIX YaCTOTaX BpalleHus KoeH4aToro Baia J[BC —
3,95 kr/uac. Takum o0pa3om, MpeCTaBICHHBIN B CTaThe METOJ IMOKa3aJl BRICOKYIO (DYHKIIMOHAIBHOCTh TIPH €T0 peain3a-
mu Ha coBpeMeHHbIX [IBC.

Kniouesvie cnosa: HCCIICAOBAHUE, OKCOCPUMCHT, ABUTATCJIb, CUCTEMbI, HUWINHAPOMNMOPIIHEBAA I'pyIina, pcainu3anunsd
TE€CTOB, TOYHOCTbH, YYBCTBUTCILHOCTD.

Diagnostics of the cylinder-piston group of the internal combustion engine using the test method
A. V. Gritsenko, S. A. Chokoi, E. V. Malkova, A. V. Karaulov

The vehicle fleet in the modern world is constantly being improved. The basis for technical and technological changes
in its systems is the tightening of exhaust emission standards. The EURO-5 standard is in force throughout the Russian
Federation, while in a number of countries it is planned to introduce EURO-7 standards by 2025. The transition to a new
standard involves a significant increase in the precision of system parts with high quality fuels and lubricants, consumables
and spare parts. However, in operation there is often a discrepancy in the quality of consumables, which leads to a sharp
decrease in the service life of precision elements and systems, in particular which include the cylinder-piston group. The
wear of the cylinder-piston group is accompanied by a change in air supply parameters at individual points during the
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implementation of test actions. The purpose of the presented research is to develop a test method for monitoring the tech-
nical condition of a cylinder-piston group based on an analysis of the sensitivity of the output parameter — mass air flow.
Mass air flow is an easily controlled parameter by using a standard electronic control unit. Test modes are provided by the
DBD-3 device by turning off the cylinders and individual fuel supply pulses. In the future, tests can be easily implemented
by a standard electronic control unit, considering the sequence of the prescribed algorithm. During the implementation
of the experimental work, the experimental matrix and the input parameters were selected: the degree of wear of the
cylinder-piston group R and speed of crankshaft rotation n. The variation of the input parameters of the experiment was:
R =14...32%; n = 1500...3200 min"'. The maximum value of the air mass flow rate was 228 kg/h with the maximum
degree of wear of the cylinder-piston group R = 32 %. The increase in mass flow rate is due to significantly less favorable
conditions for maintaining the same frequency of rotation of the crankshaft in Internal Combustion Engine (ICE). The
regression equations obtained as a result of processing the experiment (based on four functions with R?> = 0.97...0.99)
describe the change in the O parameter with high reliability. Sensitivity analysis shows its greatest value at the maximum
rotational frequencies of the crankshaft in ICE — 3,95 kg/h. Thus, the method presented in the paper has shown high func-
tionality when it is implemented on modern internal combustion engines.

Keywords: research, experiment, engine, systems, cylinder-piston group, test implementation, accuracy, sensitivity.
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IloBbiIeHne ycToiiunBoCTH KeJie300eToHHbIX onop JIDII-35 kB, pacnosnosxkeHHbIX HA 00BOJHEHHBIX IPYHTaxX
JI. B. JIaxoBenkasi, B. A. Byropun, U. b. Ilapes

B crarbe paccMOTpeHBI BOITPOCH YCTOWIMBOCTH KEIE300€TOHHBIX OTIOP BO3AYIIHBIX JIMHAH Nepeiadr Ha 0OBOTHEH-
HBIX IPyHTax. JTO aKTyaJbHO ISl MHOTMX CEJIbCKOXO3HCTBEHHBIX pernoHoB tora Poccumn u CesepHoro Kasaxcrana,
4acTh TEPPUTOPUI KOTOPOTO OKa3anach B 30HE OOBOIAHEHHs, BBI3BAHHOIO MOJBEMOM I'PYHTOBBIX BOJ, KOTOPOE HE OBLIO
rnpeaycMoTpeHo npu npoekrtuposanuu tpacc BJI-35 kB B 60—70 rogax XX Beka. B ycioBusiX BbIXoJa TPYHTOBBIX BOJ
Ha ypoBeHb 15 cM oT moBepxHOcTH 3eMitn onopsl JIDIT TepsroT ycToiunBOCTb, BIUIOTH 0 X MaAeHus. TpaaniinoHHbIE
CIIOCOOBI YCTAHOBKH B TPYHT JKEJIE€300€TOHHBIX OMOpP C MCIIONB30BAaHUEM pHTEIel He 00eCHEeUHBAIOT HX OCTATOYHYIO
ycroitunBocTh. CuTyanus ycyryonsieTcs BBICOKOM BETPOBOM Harpy3Kkoi, npucyiuei crennoi 3oue Ceseproro Kazaxcrana.
AcnnpanToM Kadeapsl «DIEKTPOoOOPyAOBAHNE U 3IEKTPOTeXxHOI0rum» FOxHO-Ypansckoro I'AY 6buT IpeIOKeH HHHO-
BAaIIMOHHBIN CIIOCO0 YCTAaHOBKH KeJIe300€TOHHBIX ONOp Ha (DYHAAMEHT B BUAE KOHHYECKOH EHTPU(PYTHPOBAHHON CTOH-
KM, IT03BOJISIOLIEH 3HAUUTENBbHO MOBBICUTh YCTOHYHMBOCTb OIOP 3@ CUET YBEIMUYEHHSI MAacChl CUCTEMBI «OIIOpa — MIPOBOJ
— M30JITOP — 3aCBIIHOM IrpyHT». McX0ons U3 METOI0B TEOPETHUECKOH MEXaHUKH, OCHOBAHHBIX HA TeOpeMe 00 U3MEHEHUU
UMITYJIbCA MAaTEPUATBHOTO O0BEKTA MO/ ACHCTBUEM CHIIBI, IOJyUCHO BRIPAXKEHUE TSI KO3(D(DUIIMEHTA, XapaKTEePU3YIOIETO
MOBBILIEHNE YCTOWYMBOCTH OIIOP IIPU IEPEXOJIE € TPATULIMOHHOIO TUIIA 3aKPEIUIEHHUS C IOMOLLBIO pUresie Ha IpeIIoKeH-
HBIH. DTOT KOX(QPHUIIUECHT paBESH KOPHIO M3 OTHOMICHHUS MAaCC CHCTEMBI «ONOPa — MPOBOA — H30JIATOP — 3aCHITHON TPYHT»
IPU TPAAULIMOHHOM U MPEAJ0KEHHOM CIIOC00aX YCTaHOBKU OMOPBI B IPYHT. UNCIIEHHbIE OLIEHKH MOKA3bIBAIOT, YTO MPEA-
JIOKEHHAsl KOHCTPYKLHUS (pyHIaMEHTa OMOphI YBEIHMUUBAET ee HapaboTKy B 1,88+2,57 pa3a B 3aBUCMMOCTH OT THIIA [PyHTa
1 TIPIMEHSBIIUXCS PUTEJICH TIPH TPAJHIMOHHOM CIIOco0e 3aKpETICHUs OIIOPEI B TPYHTE.

Knouesvie cnosa: JIDII 35 kB, 00BogHEHHBIE TPYHTHI, OIIOPA, MOBBIIIEHUE YCTOWYUBOCTH, (DYHJAMEHT.
Increasing the stability of reinforced concrete supports of PLC-35 kV located on water-logged soils
L. V. Lyakhovetskaya, V. A. Butorin, 1. B. Tsarev

The paper deals with the issues of stability of reinforced concrete supports of overhead transmission lines on wa-
ter-logged soils. This is relevant for many agricultural regions of southern Russia and Northern Kazakhstan, part of the
territory of which was in the zone of flooding, caused by groundwater recovery, which was not provided for in the design
of the VL-35 kV line routes in the 60-70s XX century. In conditions of groundwater at a level of 15 cm from the surface
of the earth, the power lines communication (PLC) supports lose stability, they also can fall down. Traditional methods of
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installation in the ground of reinforced concrete supports using rigids do not ensure their sufficient stability. The situation is
aggravated by the high wind load Inherent steppe zone of Northern Kazakhstan. A postgraduate student of the Department
«Electrical Equipment and Electrical Technologies» of the South Ural State Agrarian University proposed an innovative
method to install reinforced concrete supports on the foundation in the form of a conical centrifuged rack, which allows to
significantly increase the stability of the supports by increasing the mass of the system “support — wire — insulator — loose
soil”. It was obtained the expression for the coefficient considering the methods of heoretical mechanics based on the theo-
rem about changing the momentum of a material object under the action of force. This coefficient characterizes the increase
in stability of supports during the transition from the traditional type of fastening with the help of rigids to the proposed.
This coefficient is equal to the root of the mass ratio of the system “support — wire — insulator — loose soil” in the traditional
and proposed methods of installation of support in the ground. Numerical estimates show, that the proposed construction
of the foundation of the support increases its workings in 1,88+2,57 times, depending on the type of soil and the rigging
used in the traditional method of fixing the support in the ground.

Keywords: PLC 35 xV, water-logged soils, support, increasing sustainability, foundation.
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AcnekTbl (pOPMUPOBAHHS TEXHOJIOTNYECKUX MPOIECCOB B YCIOBHUSIX 3aCyNLIMBOIO 3eMJIede s
I. A. OxyHes, A. II. 3bIpsiHOB

Huskoe 1 HecTaOUIBbHOE 110 TOAaM 00ECIICUSHHE BIArOW CEJIbCKOX03sHCTBEHHBIX KYJIBTYp B YCIoBHIX Ypana u Cu-
OMpU IPUBOAUT K 3HAYUTENBHBIM KOJEOaHMUSAM HUX ypoxaifHOCTH. KpoMe TOro orpaHnd4eHHOE TeXHHUYECKOE U KaJpOBOE
obecrieueHre OONBIIMHCTBA ArPONPEANIPUATHI HE O3BOJISICT CBOCBPEMEHHO U Ka4eCTBEHHO BBIMOIHATE MOJIEBBIC PaOOTHI,
YTO TAKXKE MPUBOAUT K CHUKCHUIO PEIYJIBTATUBHOCTHU MPU MIPOU3BOACTBEC MPOAYKIHNH PACTCHUEBOICTBA. Pemenuem JaH-
HBIX BOIIPOCOB SIBIISICTCS] TPUMEHEHUE PECYPCOCOEPETralonINX TEXHOIOTHI, OCHOBAHHBIX HA MHHUMAJIbHOM 00paboTKe 1mo-
4BbI WK 0e3 Hee (HyseBast TexHouorus ). OTHAKO UX peallu3alisi B YCIOBHUSIX pEerHoHa TpeOyeT KOPPEKTHPOBAHHS C yUETOM
KOHKPETHBIX TPHPOTHO-IIPOU3BOJICTBEHHBIX YCIOBHH, B KOTOPBIX HAaXoauTCsl npennpustie. O030p pe3ysIbTaToB HayYHBIX
MCCJIEI0OBaHHH, BBIIOIIHEHHBIX OTEUECTBEHHBIMU U 3apYOSIKHBIMH YUCHBIMH, IO3BOIIIII BBISBUTH OCHOBHBIE (DAaKTOPHI, KO-
TOPBIC BIIUSIIOT HA YPOXKAMHOCTB KYJIBTYP, BO3/EIBIBAEMbIX B YCIIOBUSIX OTPAHUYEHHOIO PECYPCHOTO 0OECIIeUeHusI, U OIIpe-
JIeTIUTh OCHOBHBIC MIPUEMBI ISl CTAOMIIM3AINE HX YPOXKAHHOCTH. MHOTOKPATHBIME HCCIICIOBAHUSIMU YCTAHOBIICHO, YTO
IUTSL 3TOTO HEOOXOIUMO OCYIIECTBIATh KOMIUIEKC MEPOIPUSTHI, HAIIPABICHHBIX HAa HAKOIICHUE, KOHCEPBALIUIO U PAIIAO-
HAJILHOE MCIIOJIb30BAHUE BIIArd (MOYBEHHOMN, aTMOC(EPHOI 1 MOITy4aeMOil B BHIE OCAIKOB), COXPAHCHUE U HAPAIIMBAHUE
IUTOIOPONIUSI TTOYBBI, 0OECIIEUCHUE PACTCHUI MUTATEIBHBIME MAaKpO- ¥ MHKPO3JIEMEHTaMHU, KOMOMHHPOBAHHYIO OOpBOY
C COpPHOIl PaCTUTENBHOCTBIO, OOJIC3HSIMH U BPEIUTENSIMH, IPUMEHEHHNE PAllMOHATIBHBIX CEBOOOOPOTOB U AUBEPCU(PUKA-
M0 IPOM3BOACTBA. [Ipn 3TOM peanm3anus JaHHBIX MPUEMOB JOIKHA OCYIIECTBIATHCS YHEProdP(EeKTUBHBIMU arpera-
TaMWU U YHUBCPCAJIbHBIMU MallWMHaMH. PeByJ'ILTaTLI MPOU3BOACTBECHHBIX ONBITOB IO BHEAPCHUIO JAHHBIX arpornpucMoB,
ANarTUPOBAHHBIX JIJIA YCIIOBI/Iﬁ HU3KOH BJ'IaFOO6CCH€quHOCTI/I, Ha OTACIBbHBIX CEJILCKOXO03AICTBEHHBIX NpeaANTPUATUAX
Yensounckoid, Kypranckoii odmactsax n Kocranaiickoii oonacreit (Pecniyonuka KazaxcraH) mokasaiy NOBBIIIEHHE CTA0H-
JIH3AIHN YPOXKAHHOCTH BO3/IEIIBIBAEMBIX KYJIBTYP B PA3JIMYHbBIC MO MTOTOJHBIM YCIOBHUSIM TOJIBL.

Kniouesvie cnosa: pecypcoc6epera10maﬂ TCEXHOJOTI'HUA, MeX&HI/BI/IpOBaHHBIﬁ nponece, TEXHUICCKasA OCHAIICHHOCTD,
CpOKH pa60T, IIJ1I040CMEHA, OHOJOTHYECKUI nmpouecc, 3arparhol, HpI/I6LIJIB, KOMILJICKCHBIN aHAJIN3.

Aspects of the formation of technological processes in dry farming conditions
G. A. Okuneyv, A. P. Zyryanov
The low and unstable supply of moisture to agricultural crops over the years in the conditions of the Urals and Siberia

leads to significant fluctuations in their yield. In addition, the limited technical and personnel support of most agricultural
enterprises does not allow timely and high-quality field work, which also leads to a decrease in efficiency in the production
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of crop products. The solution to these issues is the use of resource-saving technologies based on minimal or no tillage
(zero technology). However, their implementation in the region requires adjustment considering the specific natural and
production conditions in which the enterprise is located. Review of research results, performed by domestic and foreign
scientists, allowed to identify the main factors, which affect crop yields cultivated with limited resources, and determine
the basic techniques for stabilizing their yield. Multiple studies have been established that It is necessary to implement a
set of measures aimed at accumulation, conservation and rational use of moisture (soil, atmospheric and received in the
form of precipitation), conservation and enhancement of soil fertility, provision of plants with macro- and micronutrients,

combined control of weeds, diseases and pests, application of rational crop rotations and diversification of production.
Results of production experiments on the implementation of agricultural data adapted to low water conditions in selected
agricultural enterprises of Chelyabinsk, Kurgan regions and Kostanay region (the Republic of Kazakhstan) showed an
increase in the stabilization of the yield of cultivated crops in n years of different weather conditions.

Keywords: resource-saving technology, mechanized process, technical equipment, labour time, crop rotation, biolog-
ical process, costs, profit, complex analysis.
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TpaxkTop ABOWHOIO Ha3HAYEeHUs — pe3epB 3PPEeKTUBHOCTH MALINHONCIIOJIb30BAHUSA
I. A. OkyHnes, C. JI. lllenenés, H. A. Ky3nemnosn

Ha Bb100p TeXHONOTHil 1 KOMIUIEKCOB MAIINH OKa3bIBAIOT BIUSHUE 30HAIbHbIC IPUPOJHO-KINMATUIECKHIE YCIOBHS.
YenoBust 3emieenust IPUPOIHO-KINMATHUECKUX 30H YensOMHCKOI 001acTH CYIIECTBEHHO OTIMYAIOTCS MEXKIY CO0O0i
TI0 THITy TTOYB, pa3MepaM IOJCH U YPOBHIM yBIaKHEHUS. DTH OTIAMYUTENBHBIC 0COOCHHOCTH ONPEEIISIOT BEIOOP TEXHO-
noruit 1 Habop MammH. O600IIEeHHEe Pe3yIbTaTOB NCCICIOBAHUN U IIEPEIOBOTO OIMBITA HA TEKYIIHH MEPUOA TTO3BOJIHIIO
C(i)OpMyIIPIpOBaTB OCHOBHBIC IMOJIOKEHU A IEPCIEKTUBHBIX TEXHOJIOT'MYECKUX MTPOLECCOB 11 OCHOBHBIX IIPUPOIHO-KINMa-
THYeCcKHX 30H YensOnHckoi obmactu. OCHOBHBIM YHEPTETHIECKUM CPEICTBOM B CEIIBCKOM XO3SHCTBE SBIIAETCS TPAKTOP.
Ero mapameTpsl onpenemstoT ypoBeHb NPOU3BOAUTENBHOCTH TPyAa U CTOMMOCTE BBIIONHIEMBIX paboT. [lo Mepe yBenu-
YEHHS MacChl M YHEPrOHACKHIIIEHHOCTH TPAKTOPOB YBEIHINBAETCS SJHEPTOEMKOCTh padboT. PocT ctomMocTy MarmH 3Ha4Hn-
TEJILHO OIEPEekaeT MPUPOCT MPOM3BOJUTEILHOCTH U YBEJIMUMBACT 3aTPAThl HA BBIOJIHEHNE TEXHOJIOTHYECKUX OIIepalnii,
BO3pacTaeT HeraTHBHOE YIUTOTHSIOIIEe BO3ACHCTBIE Ha TIOUBY. B 11e1oM cHIkaeTcs oTiada BIOKSHUH B 3TO HaIpaBlle-
HHUE TEXHUYECKOro mporpecca. PaccMOTpeHb! TeHICHIUU Pa3BUTHUSI TPAKTOPHON SHEPreTHKU U (haKTOPBI, BAMSAIOLINE HA
3 (PEKTUBHOCTh UX HCIOIb30BAHUS C TEXHUKO-KOHOMHUUECKUX U HKOJOTMUYECKHX MOCIEACTBUH. JlaHBI peKOMEHIaluu
1o (OPMUPOBAHUIO MAPKA TPAKTOPOB JUIS MPOU3BOJCTBEHHBIX (POPMHPOBAHUN PA3NUYHBIX TUMOB. JIyuluM BapHaHTOM
SIBISICTCS] PALlMOHANIBHOE COUCTAHUE TYCEHUUHBIX MAIITMH BBICOKOTO KJIacca TSATU U KOJIECHBIX TPAKTOPOB CPETHETO Kilacca
Tsru. Beicokast cTouMOCTB COBpeMCHHOﬁ TEXHHUKHU Ha HepBLIﬁ IIJIaH BBIIBUTACT 3aJa1y paClInpCHUs JUuaria3oHa uCroJIb30-
BaHUS MAITMHHBIX KOMIUIEKCOB. J1JI TYCEHMYHBIX MOIIHBIX TPAKTOPOB 3TO pabOThI, MpeTHA3HAYCHHBIE [T OYIIbI03EPOB.
OTO 103BOJISIET CymI€CTBECHHO YBCIWYUTL I'OJOBYIO 3aHATOCTH OI'PAaHUYCHHOI'O KOJIMYCCTBA BBICOKOIIPOMU3BOAUTCIIbHBIX
MamuH. C y4eToM peann3allid COBPEMEHHBIX PECypcoCOeperaroniuX TeXHOJIOTHH MEepPCHEeKTUBHBIM SIBIISETCS TPAKTOP
UT3 tuna bT-10. Bropoii BapuaHT — 3T0O yBeNWYESHHE MapaMETPOB MPOTAIITHOTO TPaKkTopa 110 kiacca 3, tuna PT-M-170,
CIIOCOOHOTO BBITIONHATE PabOTHI 0OIIET0 Ha3HAYCHNSI.

Kniouesvie cnosa: xnace TsAru, Npou3BOAUTEIILHOCTD, JHEPTO3aTpaThl, YIJIOTHSIIOIIEE BO3/ICHCTBHE Ha ITOUBY, TEXHO-
JIOTHSl, TapK TPAKTOPOB.

Dual-purpose tractor — a reserve of machine efficiency
G. A. Okuney, S. D. Shepelev, N. A. Kuznetsov

The choice of technologies and machine complexes is influenced by zonal natural and climatic conditions. Farm-
ing conditions in the natural climatic zones of the Chelyabinsk region differ significantly from each other in terms of
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soil type, field size and moisture levels. These distinctive features determine the choice of technologies and the set of
machines. Summarizing the results of research and best practices for the current period made it possible to formulate
the main provisions of promising technological processes for the main natural and climatic zones of the Chelyabinsk
region. The main energy vehicle in agriculture is the tractor. Its parameters determine the level of labor productivity
and the cost of the work performed. As the mass and energy content of tractors increases, the energy intensity of work
increases. The increase in the cost of machines is significantly ahead of the increase in productivity and increases the
cost of performing technological operations, and the negative compacting effect on the soil increases. In general, the
return on investment in this area of technical progress is decreasing. Trends in the development of tractor energy and
factors affecting the efficiency of their use with technical, economic and environmental consequences are considered.
Recommendations on the formation of a fleet of tractors for production units of various types are given. The best op-
tion is a rational combination of high-traction tracked vehicles and mid-range traction wheeled tractors. The high cost
of modern technology highlights the task of expanding the range of use of machine complexes. For powerful tracked
tractors, this is work intended for bulldozers. This allows a significant increase in the annual employment of a limited
number of high-performance machines. Taking into account the implementation of modern resource-saving technolo-
gies, the BT-10 type ChTZ tractor is promising. The second option is to increase the parameters of the plowed tractor to
class 3, Type PT-M-170, able to perform general-purpose work.

Keywords: traction class, productivity, energy consumption, compaction effect on the soil, technology, tractor fleet.
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HccaenoBanue npouecca KONUPOBAHUS HEPOBHOCTEH MOYBBI ceKIUelH MPYKUHHOIT 00POHBI
C. [I. llenenés, M. B. IIsitaes, A. Il. 3bipsinoB, E. B. [llanonkuna

B nacrosmiee BpeMs A7 TOBEPXHOCTHOTO PHIXJICHHS MOYBBI HANOOJIEE YaCTO MCHONB3YIOTCS ITMPOKO3aXBATHBIC
MpyKUHHBIE OOPOHBI. J{aHHBIA THIT MaIIMH 00JIaAaeT PSIOM MPENMYIIECTB 10 OTHOIIEHHIO K TPaJUIIMOHHBIM 3yOOBBIM
OOpOHAM C JKECTKHM 3yOOM — HAJIMYHE TEXHOJIOTHIECKUX PETYIHPOBOK, O0Jee BEICOKAs MTPOM3BOANTEIHLHOCTD arpera-
TOB, BO3MOKHOCTh 00pabOTKH TTOUYBBI C Pa3InYHBIM COCTOSIHUEM arpodona u mp. OJHUM U3 CyIIeCTBEHHBIX HETOCTAT-
KOB IITMPOKO3aXBATHBIX NPYKUHHBIX OOPOH SBISETCS HEPABHOMEPHOE IO NIyOMHE PBHIXJIEHUE MOYBEI, 00YCIOBICHHOE
c1aboil MPUCIOCOOICHHOCTBIO CEKIUI K KONMMPOBAaHUIO HEpOBHOCTEH penbeda mond. Obecneduts paBHOMEPHOE 110
ITyOMHE PhIXJIEHUE MTOUBbI BO3MOXHO MPHU YCIOBUU MOCTYHNATEIbHOIO MEPEMEIIECHNUS CEKIUH B MPOLOIbHO-BEPTUKAIb-
HOM MJIOCKOCTH, IIPU 3TOM pabouHe OpraHsl BCEX PsAIAOB MOTYUYalOT BO3MOKHOCTb NMPHONU3UTENBHO B PABHOM CTENEHU
B3aMMO/ICIICTBOBATH C MOUBOM. JlaHHBIN peXXUM ABMXKEHUS PAMKU CEKI[UU MOXKET OBITh 00€CIIeUeH NPHU UCIOIb30BAHUU
YEeTHIPEX3BEHHOTO TapajeorpaMMHOT0 MexaHu3Ma. B ycioBusx maboparopun «llouBeHHBIN KaHAD» yCTaHOBJIEHA
BO3MOXKHOCTH 00€CIICUCHHsI pAaBHOMEPHOM ITyOHUHBI PBIXJICHHUS MOYBBI PA0OOYNMHU OpraHaMM CEKIIUHU MPYKUHHOH 6opo-
HBI C YETBIPEX3BCHHBIM MapajuIeIOrpaMMHBIM MeXaHn3MoM. Pa3paboraHa n peanm3oBaHa mporpamma JabopaTOpHBIX
9KCTIIEPUMEHTAIIBHBIX UCCIenoBaHNH. [IprBeneHo onucanne 1abopaTopHOro MakeTa CeKINHU NMPYKMHHOW OOPOHBI, ITPH-
OOpHOTO OCHAIIEHHS U METOJUKH IKCIIEPUMEHTAIBHBIX HccaenoBannii. [1o pesynpraTaM 3KCIIEpUMEHTOB YCTaHOBJICHBI
BEJIMYMHBI YCHIINH, AEHCTBYIOMNX KaK HAa OTAENBHBIN NPYKUHHBIH 3y0, TaK OHOBPEMEHHO M HAa HECKOJIBKO 3yOheB,
PAcIIONIOKEHHBIX Ha Pa3HBIX PAax BO BpeMs NMPEOJONICHHs CeKIHeil MCKYCCTBEHHBIX HEpPOBHOCTEH. B xome skcmepu-
MEHTOB YCTaHOBIICHO, YTO HCIIOJIb30BAHUE YETHIPEX3BEHHOTO MTapajlIeIOrPaMMHOTO MEXaHH3Ma MO3BOJISET YMEHBIINTD
PasHOCTb YCHJINH, NeHCTBYIOINX Ha NPYXKUHHBII 3y0 BO BpeMs NPEOJOIEeHNs BBIPOBHEHHOTO YYacTKa, BO3BBIIIEHHO-
CTH U ynIyOleHus peabeda MOouBbl, 3TO MPEAIonaraeT paBHOMEPHOE 10 TIyOuHe peixjieHue. Takxke yCTaHOBIEHO, YTO
BO BpeMsI IPEOAOJICHUS BO3BBIIIEHHOCTU HA MPYKUHHbBIE 3yObsl, yCTAHOBJICHHbIC HA PA3HBIX PAJaX CEKIUH, ACHCTBYIOT
paBHBIC MO BEJIMYMHE YCHUIIHS, 3TO TAKXKE SBISETCS CBHUJETEIBCTBOM TOIO, YTO UETBIPEX3BEHHBIN MapajlienorpamMM-
HBI MeXaHU3M 00€CIeUNBACT PABHBIC YCIOBUS Il B3aUMOACHCTBUS PYKUHHBIX 3yObEB € TIOYBOI, 8 COOTBETCTBCHHO
¥ PAaBHOMEPHOE T10 TITyOHHE PBIXJICHHE.

Knroueswvie cnosa: mmpoko3axBaTHas PyKUHHAS O0pOHA, IPYKUHHBIHN 3y0, KONTMpOBaHUe penbeda, TeH30pe3uCTop-
HBIA JaTYHK.
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Investigation of the process of copying soil irregularities by a section of a spring harrow

S. D. Shepelev, M. V. Pyataev, A. P. Zyryanov, E. V. Shalonkina

Currently, wide-capture spring harrows are most often used for surface loosening of the soil. This type of machines
has a number of advantages in relation to traditional tooth harrows with a hard tooth — the presence of technological adjust-
ments, higher productivity of the units, the possibility of soil processing with the different state of the agricultural light, etc.
One of the significant disadvantages of wide-capture spring harrows is uneven soil loosening in depth, due to the weak ad-
aptability of the sections to copy the irregularities of the field relief. It is possible to ensure uniform soil loosening in depth
provided that sections are progressively moved in the longitudinal and vertical plane, the working bodies of all ranks are
able to interact approximately equally with the soil. This mode of movement of the frame of the section can be provided by
using a four-link parallelogram mechanism. In the conditions of the laboratory “Soil Chanal”, it is possible to ensure a uni-
form depth of loosening of the soil by the working organs of the section of the spring harrow with a four-link parallelogram
mechanism. Laboratory experimental research program has been developed and implemented. A description of the laboratory
layout of the section of the spring harrow, dash equipment and the methodology of experimental studies is given. Based on
the results of the experiments, the magnitude of the efforts acting as a separate spring tooth, and at the same time on several
teeth located on different rows while overcoming the artificial irregularities by the section. During the experiments, it was
found that the use of a four -green parallelogram mechanism allows to reduce the difference in the effort acting on a spring
tooth while overcoming the aligned area, the hill and deepening the relief of the soil, this implies uniform loosening depths.
It was also found that during the overcoming of the elevations on the spring teeth installed on different rows, the effort equal
in size acts, this is also evident that the four -hearted parallelogram mechanism provides equal conditions for the interaction
of spring teeth with the soil, and, accordingly, uniform in depth of the depths loosening.

Keywords: wide-capture spring harrow, spring tooth, copying the terrain, tensoresistor sensor.
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IlepcneKTHBBI CO3AaHHUST KOMILIEKCHOI MPOrpaMMBbl 0 NPOQUIAKTHKE TEXHOJOTHYECKHX CTPECCOB
B MPOMBINLIEHHOM NTHIIEBOACTBE C HEIbI0 CHIKEHHUSI MOTePh MPOAYKTHBHOCTH U MOBBIIIEHHS] A1aITHBHOTO
NMOTEHIHAJIA KYP M UBIIIAT MyTeM NpuMeHeHus GapMaKkoI0ru4ecKux cpeacTB

A. B. Mudraxyrannon

[TpoGnema cTpeccoB ocTaeTcs akTyadbHON TSI IPOMBIIUICHHOTO MITHIICBOJCTBA O Cel IeHb, HECMOTPSI Ha KOMITIIEKC
HCCIE0BaHNH, POBEACHHBIX B MOCienHue rofpl. Llems paboTsl — 000CHOBATh HEOOXOMMMOCTH CO3IAHUS KOMILICKCHOM
TIPOTPaMMBI T10 MTPOQHITAKTHKE TEXHOIOTHISCKUX CTPECCOB B TPOMBIIUICHHOM ITHIIEBOICTBE IyTEM MPUMEHEHUS (GapMa-
KOJIOTHYECKUX CPEICTB. [T IPOMBIIIIICHHOTO NTHIIEBOICTBA HANOOJIEe SKOHOMUIECKH 3HAYUMBIMU SIBISIOTCS TIOTEPH OT
TpexyOOHHBIX, TPAaHCIIOPTHPOBOYHBIX, BAKIIMHAIGHBIX M TEIUIOBBIX CTPECCOB, PAa3BHBAIOIINXCS Y Kyp M IBIUIIT IIPU IIPO-
MBIIIICHHOM COfiepKaHuU. TeXHOIOTHUECKHE CTPECCH 00yCIaBINBAIOT IPSIMBIC TIOTEPH B BUIE HEJOTIONYICHHS TPOIYKIIHI
U CHIDKCHUS €€ Ka9eCTBa, a TAkKe B BUJIE HETIPSIMBIX TIOTEPh, KOTOPHIE 3a4acTyIO MPOSIBILIIOTCS YoKe TIOCIE TEUCTBUS CTpeC-
COBBIX (PaKTOpPOB B BHAE CHIDKCHHS Y(P(PEKTHBHOCTH BaKIIMHALINMA, CHIDKEHHS COXPAHHOCTH, PE3UCTEHTHOCTH U BOCIIPOU3-
BOIWTEIBHBIX Ka4eCTB, BCE OHH CIOCOOCTBYIOT PAa3BUTHIO HH(PEKIMOHHBIX 3a0oneBanmid. Co3manne 0e30macHbIX U d(hQek-
THBHBIX (DAPMaKOJIOTHUECKUX CPEACTB M CXEM WX IPUMEHEHHS MO3BOJISIET MPOPIIAKTHPOBATH TEXHOIOTTIECKUE CTPECCHL,
OKa3BIBAOIIHE HETaTUBHOE BIMSIHAC HA IMMYHHYIO M aHTHOKCHIAHTHYIO CHCTEMY opraHm3Ma nruil. Jlokazano, uto dapma-
kostornueckue cpencrsa CITAO-komiuieke u kopmoBas 1odaBka CITAO-K]I, paspadorannsie B @I'bOY BO HOxHO-Ypais-
ckuid [AY, MO3BOJSIFOT CHI3UTh MMMYHOCYIIPECCUBHOE BIMSHHE THITOTAIAMO-THUIIO(PHU3aPHOI-HAIIOYCIHIKOBON CHCTEMBI
B TICPHOJ PA3BUTHS aIANTAIIMOHHBIX PEAKIINH y MITHI] B YCIOBUSIX IPOMBIIIICHHBIX CTPECCOB. Y UNTHIBASI PE3YIBTATHI IIPOBE-
JCHHBIX UCCIICIOBAHUH U PSIT TEOPETHICSCKUX 0000IICHIH, ATt IPOMBIIICHHOTO MITHIICBOJICTBA TPEOyeTCs pa3padoTKa KOM-
TUTEKCHON TIPOTPaMMBI IPOPIIIAKTHKH TEXHOJIOTHUSCKUX CTPECCOB, BKIIIOYAIOIICH PETIIAMEHT, C yKa3aHUEM MEpPOIIPUSITHIH,
CPOKOB H OTBETCTBEHHBIX 32 PEaJIM3aIHIO CIICIIHAINCTOB, a TAKXKE IIEPEUCHb (PapMaKOJIOTHUSCKHUX CPENICTB OTEUCCTBEHHOTO
TIPON3BOICTBA, MO3BOJLIIOMNX (P PEKTHBHO MPOPIIIAKTHPOBATH CTPECCH B IPOMBIIILICHHOM MITHIICBOJICTBE.

Kniouesvie cnosa: CTpECC Kyp, IPOMBIIIVIICHHOC NITULIEBOACTBO, CHAO-KOMHJ'ICKC, HpO(I)HJ'IaKTI/IKa TEXHOJIOTHYCCKHUX
CTPECCOB.
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Prospects for creating a comprehensive program for the prevention of technological stresses
in industrial poultry farming in order to reduce productivity losses and increase
the adaptive potential of chickens and chickens through the use of pharmacological agents

A. B. Miftakhutdinov

The problem of stress remains relevant for industrial poultry farming to this day, Despite the complex research, in
recent years. The purpose of the work is to justify the need to create a comprehensive program for the prevention of techno-
logical stresses in industrial poultry farming through the use of pharmacological agents. For industrial poultry farming, the
most economically significant are losses from pre-slaughter, transportation, vaccination and heat stress that develop in hens
and chicks during industrial keeping. Technological stresses cause direct losses in the form of non-receipt of products and
a decrease in its quality, as well as indirect losses, which often appear after the action of stress factors and manifest them-
selves in the form of a decrease in the effectiveness of vaccinations, decreased safety, resistance and reproductive qualities,
all of them contribute to the development of infectious diseases. The creation of safe and effective pharmacological agents
and schemes for their use allows to prevent technological stresses, having a negative effect on the immune and antioxidant
system of the bird body. Proven, that pharmacological agents SPAO-complex and feed additive SPAO-CD, developed in
the South Ural State Agrarian University, can reduce the immunosuppressive effect of the hypothalamic-pituitary-adrenal
system during the development of adaptation reactions in birds under industrial stress. Taking into account the results
of the research and a number of theoretical generalizations, for industrial poultry farming requires the development of a
comprehensive program for the prevention of technological stresses, including the regulation, indicating activities, time
and responsibility for the implementation of specialists, as well as a list of pharmacological agents of domestic production,
preventing stress in poultry farming.

Keywords: chicken stress, industrial poultry farming, SPAO complex, prevention of technological stress.
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I'mcrorenes n MHKpOMOp(l)OJIOl"Hﬂ IHAOKPUHHBIX CTPYKTYP B SIMYHUKE IITUIY
B Pa3HbI€ MEePUOaAbI l'lOCTE)MﬁpPIOHaJ'lLHOl"O OHTOIcHe3a W MOJIOBOI'0 MUKJIA

O. 10. llapeBa

Llenpro wmecnenoBanusi OBLIO HM3ydeHUE (HOPMHUPOBAHUS, MUKPOMOPQOIOTHH H (PYHKIHMOHATHHON aKTHBHOCTH
UHTEPCTULHATBHBIX KJIETOK, aTPETHUYECKUX U MOCTOBYISTOPHBIX (DOJTMKYIOB IBIUIAT U Kyp SIMUYHOTO HAlpaBICHUS
IIPOAYKTUBHOCTH, B3POCIBIX CAMOK YTOK MYCKYCHBIX, IIEPEIEIOB AMOHCKUX CEPhIX U LIECApOK CEpO-KpanyaTbiX B pas-
JINYHbIE NIEPUOABI IOCTHATAJILHOTO OHTOTeHe3a. MccnenoBanus NpoOBOAMIM METOJaMHU KJIACCUUECKONW TMCTOJIOTUH, TH-
CTOXUMUH, IUTOMETPUH U OMOMETPHUECKOTO aHATIN3a. YCTAHOBJICHO, YTO JU(GEPEHINPYIONUINEC UHTEPCTUIINATLHBIC
KJICTKH OOHApPYKUBAIOTCS B STMIHUKE IBIIUIAT YK€ B TIEPBBIC CYTKH ITOCIE BRUIYIUICHUS. Bo Bce BO3pacTHBIC TIEpHOIBI
WHTEPCTHIMOIHTHI IIOPA3ACIIFOTCS Ha IBE MOITYJISIIH 110 CTEIIeHH (DYHKIIMOHAFHOW aKTUBHOCTH, KOTOPAsl OTIPEIEIIs-
J1ach METOJ0M OMOMeTpuueckoro aHanusza. Hanbonee akTHBHO (DyHKIIMOHUPYIOT KJIETKU MEpe]] HAaYaIoM STHIIEeKIa K,
a IoCJIe e¢ 3aBEPIUICHNUS PEo0IaaaeT MOy HHTCPCTHIIMONNTOB C HU3KOH (DYyHKIIMOHATHHOI aKTHBHOCTEIO. ATpe-
THYECKHE (DOJUTHKYIBI MOSBISTIOTCS BIEPBBIC y UBILIAT B 10-cyTouHOM Bo3pacte. B mepuon siiniexinanku mo Mophoio-
THYECKUM IPU3HAKAM BBISBICHBI TPH MOJBUAA XKEIE3UCTOI aTpe3un: 1 — npoucxozsmas 0e3 HapyIIeHHs EN0CTHOCTH
TE€KH, 2 — C HapylIEHUEM LIEJIOCTHOCTH T€KH, 3 — Iy3bIpHas, B KOTOPHIX YHAOKPUHHBIMU SBISIOTCS BUIOU3MEHEH-
HbIE (DOJUTHKYISIPHBIC U HHTEPCTUIIHANBHBIC KICTKH. [10CTOBYIATOpHBIE (DOJUTHKYIIBI UMEIOTCS B SMYHHUKE MITHIL TOJTBKO
B TMEPHUOA SHIEKIAIKN, OCHOBHBIMU UX CTPYKTypaMH, yYacCTBYIOIIUMH B BBIPAOOTKE MPOreCTEPOHA, SIBISIOTCS UHTEP-
CTULMOLIUTH] YTOJIIIEHHOHN TeKU.

Kntouesvie crnosa: KOpKOBOE BEUIECTBO AMYHUKA, TEKAIbHbIE HHTEPCTUIIMOLUTHI, CTPOMAJIbHbIE HHTEPCTUIIUOUTHI,
aTpeTHIecKuil (hOIUTMKYI, TTOCTOBYISTOPHBIA (DOIUTHKYII, (HOJUTUKYIIIPHBIC SITUTECIHOINTHL.
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Histogenesis of micromorphology of endocrine structures in the ovary of birds in different periods
of postembryonic ontogenesis and the reproductive cycle

O. Yu. Tsareva

The purpose of the study was to study the formation, micromorphology and functional activity of interstitial cells,
atretic and postovulatory follicles of chickens and hens of egg production, adult female Muscovy ducks, Japanese gray
quails and gray-speckled guinea fowl in different periods of postnatal ontogenesis. The studies were carried out using
classical histology, histochemistry, cytometry and biometric analysis. It has been established that differentiating intersti-
tial cells are found in the ovary of chickens already on the first day after hatching. At all age periods, interstitial cells are
divided into two populations according to the degree of functional activity, which was determined by biometric analysis.
Cells function most actively before the start of oviposition, and after its completion, a population of interstitial cells with
low functional activity predominates. Atretic follicles appear for the first time in chickens at 10 days of age. During the
period of oviposition, according to morphological characteristics, three subtypes of glandular atresia were identified: 1 —
occurring without violating the integrity of the theca, 2 — with violation of the integrity of the theca, 3 — cystic, in which
modified follicular and interstitial cells are endocrine. Postovulatory follicles are present in the ovary of birds only during
the period of oviposition; their main structures involved in the production of progesterone are the interstitial cells of the
thickened theca.

Keywords: ovarian cortex, thecal interstitial cells, stromal interstitial cells, atretic follicle, postovulatory follicle,
follicular epithelial cells.
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HccaenoBanne 6Mo10ruueckoii EHHOCTH XJ1eda, peaju3yeMoro Ha NOTPeOuTeIbCKOM PhIHKe
N. 10. Pesanuenko, T. A. lonuenko, I'. C. Akonsin

PaccMoTpena ponb OMOJIOTHYECKON IEHHOCTH XJieba Kak MpOIyKTa MacCOBOTO MOTpeOJIeHNs B ()OPMUPOBAHUN
MIOJTHOIEHHOTO €KEIHEBHOTO parioHa. Llens necneoBanus — aHaIU3 COIepKaHus ITHIEBBIX BOJOKOH, THAMIHA, KaJIUs
u HaTpus B xjebe. OObeKTaMU UCCIIeIOBAaHUH SBISUIMCH 1IeCTh 00pa3oB xyeda. [IpuBeneHsl pe3ynbTaTsl HCCIeI0Ba-
HUM MacCOBOM JOJIM IHIIEBBIX BOJIOKOH, BUTAMHHA Bl, MacCOBOM JIOJIM KaJlusl U HATPUS B o0pas3iax xjaeda pasmuaHbIX
HAaNMCHOBAHHM, pealn3yeMbIX Ha MmoTpeduTenbeckoM peiHke T. Kemeposo (Kys0acc). [Ipu BeImonHeHHH HCCIeI0BaHUT
TIPUMCHSIIN (1)CpMeHTaTI/IBHO—FpaBI/IMeTpI/I‘{CCKI/Iﬁ METOA ONMPEACIICHUA NUIICBBIX BOJIOKOH, THAMUH OIPEACIAIN MCTO-
JIOM BBICOKOR((EKTHBHOHN KHUIKOCTHOW XpoMmarorpaduu, Coaep kaHnue Kaiaus U HATPHUSI METOJOM KaMUISIPHOTO JJIEK-
Tpodopesa. YCTaHOBICHO, UTO IIPU BKIIOUCHHUH B pallioH xyieba B kommdectBe oT 200 no 300 rpamMM yooBIETBOpEHUE
CYTOYHOU MOTpeOHOCTH B THaMUHE cocTaBUT B cpeaneM 30-40%, B kanuu ot 11 no 12 %, narpuu ot 5 no 10 %, nu-
meBbIX BosoKHAX oT 30 1o 100 %. YuuThiBasi BBICOKYIO JIOJFO MHIIEBBIX BOJIOKOH U THAMHUHA B XJie0e, JaHbl IPaKTHYe-
CKHE PEKOMCHIAIMH IIPOU3BOAUTEISIM B OTHOIIECHUH MapKHPOBKH MPOIYKIMH, @ UMECHHO HAHOCUTH HH(MOpPMAIHIO 00
OTJIMYUTENbHBIX IPU3HAKAX MPOAYKIHU: IPHU COJEPKAHNN MHUIIEBHIX BOJIOKOH Oojee 3 r Ha 100 r xneba yka3bIBaTh, YTO
MPOIYKT SIBISIETCS HCTOYHUKOM ITHIIIEBHIX BOJIOKOH; IIPH COZIEP>KaHIM MHUIIEBHIX BOJIOKOH Oojee 6 r Ha 100 T mpoaykra —
MPOIYKT C BBICOKHM COJIEpKaHHEM ITUIIEBBIX BOMOKOH. [Ipu conepskannu TnaMuHa He MeHee 15 % cpemHel CyTOYHOMH
HOTpe6HOCTI/I B HCM YKa3bIBaTb, YTO MPOAYKT SABJIACTCA UCTOYHUKOM THAMHWHA, B ClIydac€ COACPIKAHNA BUTAMUHA B1 HE
Mmenee 30 % cpenneil cyTouHOH MOoTpeOHOCTH — XJ1e0 ¢ BEICOKUM COACpIKAHNEM THAMUHA. YKa3aHWE HA WHANBUIYalb-
HOM ATHKETKE COACPIKAHUS B MHUIIECBOM IPOIYKTE MUIIEBBIX BOJOKOH, BUTAMHHOB U IPOLEHTA YIOBICTBOPECHUS CYTOU-
HOM NOTPeOHOCTHU B HUX, MO3BOJIMUT MOTPEOUTEISIM MPABUILHO (POPMHUPOBATH CBOM PAllMOH € YUETOM HHIUBUAYAIBHBIX
MOTPEOHOCTEH.

Kntouesvie cnosa: Guonorunyeckasi IeHHOCTh, POJIb B MUTAHUH, XJIe0, MUIIEBbIE BOJIOKHA, THAMUH, Kalul, HAaTpUH.
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Study of the biological value of bread, available in the consumer market
I. Yu. Reznichenko, T. A. Donchenko, G. S. Akopyan

The role of the biological value of bread as a product of mass consumption in the formation of a full daily diet is
considered. The purpose of the study is to analyze the content of dietary fiber, thiamine, potassium and sodium in bread.
The subjects of the research were six samples of bread. The results of studies of the mass proportion of dietary fiber,
Vitamin B1, mass fraction of potassium and sodium in samples of bread of various types sold on the consumer market
in Kemerovo (Kuzbass) are presented. Enzymatic-gravimetric method of determination of dietary fibers was used in the
studies, thiamine was determined by highly effective liquid chromatography, potassium and sodium content by capillary
electrophoresis. Installed, that with the inclusion in the diet of bread in the amount of 200 to 300 grams, the satisfaction of
the daily need for thiamine will be on average 30—40 %, in potassium from 11 to 12 %, sodium 5 to 10 %, food fibers from
30 to 100 %. Given the high proportion of dietary fiber and thiamine in bread, practical recommendations to manufacturers
on product labeling, namely, to apply information about the distinctive features of products: when the content of dietary
fiber is more than 3 g per 100 g of bread, specify, that the product is a source of dietary fiber; if the content of dietary fiber
is more than 6 g per 100 g of the product — a product with a high content of dietary fiber. If the thiamine content is at least
159% of the average daily requirement, indicate that the product is a source of thiamine; if the vitamin B1 content is at least
30% of the average daily requirement, indicate bread with a high thiamine content. Indication on an individual label of the
content of dietary fiber, vitamins in a food product and the percentage of satisfaction of the daily requirement for them will
allow consumers to correctly formulate their diet taking into account individual needs.

Keywords: biological value, role in nutrition, bread, dietary fiber, thiamine, potassium, sodium.
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duToaaNTOreHbl KaKk (PYHKIMOHAJIbHbIE HHTPEIHEHThI 1JIsl MUIIEBBIX cucTeM (0030p)
JI. A. PsibokoneBa, U. FO. Cepreesa, A. B. Aumykos, JI. B. [lepmsikoBa

ITpobGiema cTpeccoyCTOHYMBOCTH B HACTOAIIIEE BPEMsI CTOUT JOCTATOYHO OCTPO, YTO 0OYCIIOBIEHO Pa3HOCTOPOHHEH
JeATEeIBHOCTBIO YesoBeka. PUToananToreHsl CriocOOHbI OKa3bIBaTh KOMIIEHCATOPHYIO MOJACPIKKY HaIIeMy OpraHu3My
B 00OpB0E C OKUCIIUTEIBLHBIM CTPECCOM, a TAKKE B JMHAMUKE TIOJIOKUTENIFHO BIIMSIOT HA ICUXO()U3NYECKOE CaMOYyBCTBUE
uHIMBKAA. B 0030pe npyBeieH MeXaHn3M Bo3/ieiicTBHs (QUTOAAANTOICHOB HA OPraHU3M YelloBeKa. DTH OMOIOrHYEeCKH aK-
TUBHBIC COSTMHEHHUS MOTYT IOBBIILIATH YPOBEHb BEIIECTB, KOTOPbIC KATAIU3UPYIOT 3aIIUTHBIE POIIECCHI B OPraHU3Me, W
BO3/ICHICTBOBATh HA CHHTE3 OEJIKOB-MHTHOUTOPOB CTPECCOBOTO CHHIpOoMA. PaccMOTpEeHbI OCHOBHBIE KOMIIOHEHTBI, OIIpe/ie-
nsironye (QyHKIIMOHAIBHBIC CBOMCTBA PsiJia PACTUTEIBHOTO ChIpbs: Radices Ginseng, Zingiber, Inonotus obliquus (Pers.),
Allium sativum, Eleutherococcus senticosus. Tak, kK OCHOBHBIM (DyHKIIMOHAIbHBIM areHTaM Radices Ginseng OTHOCST KUC-
JIbIC TIOJTCAXapH/Ibl, (PCHOIBHBIC COCTUHEHNUS, CATOHUHBI. [ TABHBIMU [ICHHBIMH BEIIECTBAMH B )KEHBIICHE SIBJISIFOTCS TEP-
MICHOBBIE [IIMKO3K/IbI, KOTOPBIE OJIaroiapsi BBICOKOI pEaKIIHOHHON CIIOCOOHOCTH K H30MEpH3aI[iy 00y CIaBIMBAIOT pa3iny-
HBII Ononornieckuit 3QGEKT JAHHOTO PACTUTEIBHOTO ChIPbsi. OCHOBHBIM OMOIOTHYECKH aKTUBHBIM BELICCTBOM UMOHPSI
SBJIETCS CECKBUTEPIICH, COIEPKAHUE KOTOPOTO MOXKET COCTABIATH 10 55% 0T 00mIero 4yncia HyTPHEHTOB, BXOSAIINX
B cocTaB 3¢upHoro Macna. OeHobHbIE COSAUHEHUS Zingiber MOBBIIAIOT YPOBEHb AHTHOKCHIAHTHBIX ()ePMEHTOB B Opra-
HHU3ME 4YeJioBeKa. BrICOKO# Gu3nonornyeckoit HIeHHOCThIO Inonotus obliquus (Pers.) oOnagaetT MenaHuH, KOTOPBINA Bblie-
JISIFOT U3 BOJIHBIX 9KCTPAKTOB Yard. A/lium sativum odnasaet BEICOKOI aHTHOKCHJIAHTHOH aKTHBHOCTBIO 32 CUET aJUTHIIMHA,
KOTOPBIil COCTaBINISIET OCHOBY 3(pHPHOro Maciia 4YeCHOKa, U 00pasyeTcsi IPU MeXaHHYECKOM Pa3pyLIeHHH PacTHTEIbHBIX
KJICTOK M BO3JICHCTBUH COOCTBEHHOTO (pepMEHTa ayuTMHA3bl. HanbombIyro anantoreHHylo akTUBHOCTE EleutherocOccus
senticOSu TIPOSIBIIIIOT CUPUHTHH (MPOU3BOIHOE (DEHMITAKPHIIOBOIM KUCIIOTHI (1eyTepos3un B)) u nuraan (aneyreposun E).
PaccMOTpeHbl MEXaHU3MbI M PA3IMYHOE OHOIOTHYECKOe JISHCTBIE TAaHHBIX PACTEHUI HA OPraHU3M, B TOM YHCIIE H B MO-
NeJIsIX in vivo, in vitro. TIpeacTaBieHbl pe3yibTaTbl CTATUCTHYECKOTO aHAIN3a KOJIMYEeCTBA HAyYHbIX MyOIMKaIMi B PELeH-
3UPYEMBIX )KypHaIaxX, HHICKCUPOBAHHBIX B ME&XIYHAPOJAHBIX Oa3ax gaHHbIX WOS u Scopus, pa3MelieHHbIX Ha ruarhopme
Science Direct, mo oTpacisiM 3HAHUH HIIH TEMaTHIECKOH 00JIACTH )KypHaJla B COBOKYITHOCTH C OOBEKTOM HCCIICIOBAHHS
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(Radices Ginseng, Zingiber, Inonotus obliquus (Pers.), Allium sativum, Eleutherococcus senticosus). IlpuBeneHsl pu-
MepbI IPUMEHEHUS PACTUTEIILHBIX aJIaITOICHOB MPH CO3/[AHUH MTHUIIEBIX MPOIYKTOB HAIPABICHHOTO (YHKIIMOHATHLHOTO
BO3JIEUCTBUS.

Kniouesvie cnosa: PaACTUTECIIBHOEC CBIPHE, OHOJIOrMYECKH aKTHUBHBIC BCHICCTBA, aaallTOICHEI, Q)HaBOHOI/I}Z[LI, cTpecc,
AHTHOKCHJaHTHAaA aKTUBHOCTD.

Phytoadaptogens as Functional Ingredients for Food Systems (Review)
L. A. Ryabokoneva, 1. Yu. Sergeeva, A. V. Anshukov, L. V. Permyakova

The problem of stress resistance is currently quite acute, which is due to diverse human activities. Phytoadaptogens
are able to provide compensatory support to our body in the fight against oxidative stress, and also have a positive dynamic
effect on the psychophysical well-being of the individual. The review describes the mechanism of action of phytoadapto-
gens on the human body. These biologically active compounds can increase the level of substances that catalyze protective
processes in the body, or affect the synthesis of proteins that inhibit stress syndrome. The main components that determine
the functional properties of a number of plant materials are considered: Radices Ginseng, Zingiber, Inonotus obliquus
(Pers.), Allium sativum, Eleutherococcus senticosus. Thus, the main functional agents of Radices Ginseng include acidic
polysaccharides, phenolic compounds, and saponins. The main valuable substances in ginseng are terpene glycosides,
which, due to their high reactivity for isomerization, determine the various biological effects of this plant material. The
main biologically active substance of ginger is sesquiterpene, the content of which can be up to 55 % of the total number of
nutrients included in the essential oil. Zingiber’s phenolic compounds increase levels of antioxidant enzymes in the human
body. Inonotus obliquus (Pers.) has a high physiological value due to melanin, which is isolated from aqueous extracts
of chaga. Allium sativum has high antioxidant activity due to allicin, which forms the basis of garlic essential oil, and is
formed during the mechanical destruction of plant cells and the action of its own enzyme allinase. The greatest adaptogenic
activity of Eleutherococcus senticosu is demonstrated by syringin (a derivative of phenylacrylic acid (eleutheroside B))
and lignan (eleutheroside E). The mechanisms and various biological effects of these plants on the body are considered,
including in in vivo and in vitro models. The results of a statistical analysis of the number of scientific publications in
peer-reviewed journals, indexed in the international databases WoS and Scopus, hosted on the Science Direct platform, by
branch of knowledge or thematic area of the journal in conjunction with the object of study (Radices Ginseng, Zingiber,
Inonotus obliquus (Pers.)) are presented. Allium sativum, Eleutherococcus senticosus). Examples of the use of plant adap-
togens in the creation of food products with targeted functional effects are given.

Keywords: plant materials, biologically active substances, adaptogens, flavonoids, stress, antioxidant activity.
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AHaJIN3 BTOPUYHBIX MeTAa00JIMTOB TUKOPACTYIIHUX IJI0A0B Vitis amurensis,
Npou3pacTaoiux Ha Teppuropun Kaaunuarpaackoii odnactu

H. A. ®pouioBa, U. 10. Pesuuuenxo, H. B. llIkpadraxk, A. JI. Kupcanos

Juxopactymmue mionsl BUHorpaaa (Vitis amurensis) sIBISIIOTCS TIOBCEMECTHO MPOMU3PACTAIOIINMI PETHOHATBHBIMU
pecypcamu Kammaunarpazackoit odnmactu. McecnenoBanne XUMHIECKOTO COCTaBa BTOPUIHBIX META0OIUTOB AUKOPACTYIIIHNX
wronoB Vitis amurensis SBISIETCS aKTyaJIbHBIM HAMIPABICHHEM MHIIEBON OMOTEXHOJIOTHH B CBSI3U C €TO OIIPEICICHHBIMU
(uznonornueckuMu cBorcTBaMHU. Llens paboThl — aHaIM3 BTOPUUHBIX METa0OIUTOB IIIONOB Vitis amurensis, mpou3pacra-
oIMX Ha Tepputopun KanumHuHrpaackoit oonactu. VccnenoBanust IpoBOAWIM B ycpenHeHHOH mpobe. KonnuecTBeHHOE
OTIpeIeTICHNE COAeP KaHIsI BOMOPACTBOPUMBIX BUTAMHHOB OCYIIECTBIISUIN XpoMaTorpaduueckn. OnpeneneHne coaepxa-
HUS aCKOPOMHOBOH KHCIOTHI (BuTamuHa C) — IMpU MOMOIIN BOJIBETaMIIEPOMETPHUECKOTO MeTofa. OmpeneneHne couepixa-
Hus Tokodepona (BuTamuHa E) ocyliecTBIssINn MeToA0M BBICOKOI()()EKTUBHON KUAKOCTHON XpoMaTorpaguu. AHaiu3
AJIEMEHTHOTO COCTaBa MPOBOAMIN METOJOM XPOMAaTO-MAaCcC-CIIEKTPOMETPUHN C MHAYKTHUBHO CBsI3aHHOH miia3moi. [1mombr
Vitis amurensis CAUTAIOTCS] XOPOIINM UCTOYHUKOM (PEHOIBHBIX COCAMHEHHH, 00CCTICUNBAIONINX PA3IHIHBIC MEXaHHU3MBI
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CHCTEMBl aHTHUOKCHJAHTHOM 3aIuThl. OCHOBHBIMHU IpyNnaMu (hEHOJIBHBIX COCAUHEHUH Vitis amurensis sBISIOTCS MO-
HOoGeHOIBI (TTPeodIaatoT B JIMCThAX), aHTOIMAHBI (MPeo0IalaloT B MI0AaxX), PEeHOIbHBIC KHCIOTHI, (GIaBOHOIbI, Ka-
TEeXMHbl U NPOAHTOLMAHUIANHBI, COIEpIKALIUecs B 00OUX BHJAxX ChIpbs. B XoJe MpoBeleHHBIX HCCIeI0BaHUN ycTa-
HOBJICHO, YTO B II0Jax Vitis amurensis cofiepanue acKOpOMHOBOW KHUCIOTHI cocTaBmio 32,5+0,36 mr/100 r (36,1 %
OT CYTOYHOIl MOTpeOHOCTH sl opraHusMa uenoBeka). [lnonsr Vitis amurensis GoraTbl TAKMMHU MUHEPATbHBIMU 3JIe-
MEHTaMH, KaK HaTpuH, KaJbIluH, KaJduil 1 skene30. B mmonax Vitis amurensis 0OHapyKeHO COllepiKaHUE XJIOPOTCHOBOM
M KPUTITOXJIOPOTEHOBOM KUCIOTHI B KonmdecTBe 205,7 1 139,5 MKr/T cooTBeTcTBeHHO. B 1Ut01aX Vitis amurensis oOHa-
pykeH pecsepatpoi. Ero konnuectBo coctaBuiio 32,6 MKI/T. AHaiIu3 (EHOIbHBIX COCIUHEHUN Vitis amurensis BbIABHI
npeodiiajjaHue KBEpLEeTHHA U TPOAHTOIMAHUAMHOB, KOTOPbIE MOYKHO pacCMaTpUBaTh KaK MapKepbl aHTUOKCUIAHTHON
U IPOTUBOOITYXOJEBOM aKTUBHOCTH.

Knouesvie cnosa: nnonsl, Vitis amurensis, BTOpUYHbIE METAOOINTHI, XUMUYECKHI COCTAB, aHAJU3.
Analysis of secondary metabolites of wild fruits Vitis amurensis, Growing in the Kaliningrad region
N. A. Frolova, L. Yu. Reznichenko, N. V. Shkrabtak, A. D. Kirsanov

Wild grapes (Vitis amurensis) are a ubiquitous regional resource in the Kaliningrad region. The study of the chemical
composition of secondary metabolites of wild fruits of Vitis amurensis is a relevant area of food biotechnology due to its
certain physiological properties. The purpose of the work is to analyze secondary metabolites of Vitis amurensis fruits
growing in the Kaliningrad region. The studies were carried out in an average sample. Quantitative determination of the
content of water-soluble vitamins was carried out chromatographically. Determination of ascorbic acid (vitamin C) content
using the voltammetric method. The determination of tocopherol (vitamin E) content was carried out by high-performance
liquid chromatography. The elemental composition was analyzed by chromatography-mass spectrometry with inductively
coupled plasma. The fruits of Vitis amurensis are considered a good source of phenolic compounds that provide various
mechanisms of the antioxidant defense system. The main groups of phenolic compounds of Vitis amurensis are monophe-
nols (predominant in leaves), anthocyanins (predominant in fruits), phenolic acids, flavonols, catechins and proanthocya-
nidins, contained in both types of raw materials. In the course of the studies, it was established that the content of ascorbic
acid in the fruits of Vitis amurensis was 32.5 + 0.36 mg/100 g (36.1 % of the daily requirement for the human body). The
fruits of Vitis amurensis are rich in mineral elements such as sodium, calcium, potassium and iron. The fruits of Vitis
amurensis contained chlorogenic and cryptochlorogenic acid in amounts of 205.7 and 139.5 pug/g, respectively. Resveratrol
was found in the fruits of Vitis amurensis. Its amount was 32.6 pg/g. Analysis of phenolic compounds of Vitis amurensis
revealed the predominance of quercetin and proanthocyanidins, which can be considered as markers of antioxidant and
antitumor activity.

Keywords: fruits, Vitis amurensis, secondary metabolites, chemical composition, analysis.
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¢ dexTUBHOCTH BBEAeHHUS IKCTPAKTA TOMUHAMOYPa B KOMOMKOpPMa /ISl UBITLIAT-0PoiiiepoB
0. A. Barno, C. A. llleBuenko, A. U. llleBuenko, O. H. IIpoxopos, B. I'. ’Knanos

W3y4yeHo BAMAHUE CKapMIIMBAHMS HKCTPAKTa TOMMHAMOypa Ha HEKOTOpHIC ITOKAa3aTeNIM pOCTa M TOMEOCTa3a opra-
HU3Ma [BIULIT-OpoiiiepoB. DKCIIEPUMEHT MIPOBEICH Ha OpoiiepHOll nTriiedadpruke MO METONy Iap-aHaJoroB, Ha IIATH
OMBITHBIX M OJHOW KOHTPOJBHOU rpymme UsliIsaT kKpocca ISA F15. I'pynmnel ¢opMupoBanu B CyTOYHOM BO3pacTe MTUILI,
KOJIMYECTBO TOJIOB B KXKJOW TpymIe — TPUALATH MATh. L{pIMsTa ONBITHBIX IPYII HAPSAY C OCHOBHBIM PAaIliOHOM TIO-
JTy4daJid U3TOTOBJICHHBIA U3 TOMUHAMOypa skcTpakT — 50, 71, 92, 113 u 134 Mr/kr maccel Tena. B Xoxe ombiTa y4uThI-
BaJIM IapaMeTpbl POCTa, KAaUeCTBO TYLIEK, PacXojl KOPMOB (Ha MPUPOCT OJHOIO KUJIOrpaMMa Macchl Tela), XUMUYECKUe
XapaKTEepUCTUKU COCTaBa Msica. [l ompeneneHust SKOHOMUYECKOH 1eIeco00pa3HOCTH MIPOU3BOACTBA Msica Opoilnepos
C UCTIONIB30BAaHMEM YKA3aHHBIX BBIIIE 703 TONMMHAMOypa pacCUMThIBAIM eBpomeiickuil uuaekc s¢hpextusroctu (ENDI)
u poccuiickuii nHaekc 3pdexkrnBHOoCTH MTponsBoncTBa Msica (MOM). [Ipu aHanm3e MONyYEHHBIX PE3yJIbTATOB BBISICHHU-
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JI0Ch, UTO aOCOJIOTHBINA MPUPOCT MACCHI TeJla NTUIl B 1—5-1 OMBITHBIX TPyNINaxX MPEBbIIaT KOHTPOIbHBIN MOKa3aTeIb HA
2,6,2,0,6,6 (p<0,05),6,5u7,8% (p <0,05). [Ipx 5TOM ONIBITHBIC IIILIISATa TOTPEOUIIN KOpMa OOJTbIIIE, Y4eM KOHTPOJIBHBIE,
Ha 2,4-6,7%, a 3aTpaThl KOpMa Ha SIUHUIYY IPOAYKIIUH B ONBITHBIX TpymIax Obuth HIDKe Ha 1,2-3,6 %. AHaToMuYeckas
paszenka mokasalia, YTO Macca HelmoTPOLIEHONW M MOTPOLICHOM TyIIEeK BO BCEX ONBITHBIX Ipymmax Obuia OoJblle, 4eM
B KOHTPOJIE — COOTBETCTBEHHO Ha 5,5—13,8 % 1 6,6-9,8 %, a yOoiiHbIil Beixoa — Ha 1,4-4,7 %. Macca BHyTpEHHUX OPTaHOB

NITHI, TIOJyYaBIINX AKCTPAKT TOMMHAMOypa, TakKe ObLIa BBIIIE, YeM y KOHTPOJBHBIX: cepana — Ha 3,9-14,2%; meue-
HU — Ha 7,2-23,3 %; MbIIeqHoro xenynka — Ha 7,6-21,8 %. [Ipu XMMHYECKOM aHaIHM3e MsCa TOMOMBITHBIX OpOMICpOB
0Ka3aJIoCh, YTO y OIBITHBIX LBITLIAT MACCOBAs JIOJIS BJIATH U JKMPa CHU3UIIACH IO CPaBHEHHIO ¢ KoHTpojeM Ha 0,32-0,73 %
u 0,25-0,80%, a comepxkanue 6enka Bozpocio Ha 0,41-0,77%. EUD u DM B 11es10M ObUTH BBIIIE B ONBITHBIX TPYIIaX.
HCXO}IH M3 UTOIOB HAICTO OIIbITA, C y‘IeTOM HpHBe}IeHHBIX 3KCHepI/IMeHTaHBHBIX JAaHHBIX, UCII0JIb30BAHUEC BKCTpaKTa TO-
nrHaMOypa MpH BBIPAIIMBAHUY [BITLIAT-OPOMIIEPOB NPEACTABISICTCS 1IEJIECO00PA3HBIM.

Knioueswvie cnosa: Helianthus tuberosus (TomuHaMOyp, 3eMIIsiHAsE TpyIIa), SKCTPAKT, IBILISATa-OpOiiephl, MoKa3aTeu
pocra, 3aTparhl KOpMa, COXPAHHOCTh, KAYECTBO TYIIEK, XUMHUYCCKHIA COCTaB MsCa.

Efficiency of introducing Jerusalem artichoke extract into mixed feed for broiler chickens
0. A. Bagno, S. A. Shevchenko, A. I. Shevchenko, O. N. Prokhorov, V. G. Zhdanov

The effect of feeding Jerusalem artichoke extract on some indicators of growth and homeostasis of the body of broiler
chickens was studied. The experiment was carried out at a broiler poultry farm using the analog pair method, on five ex-
perimental and one control group of ISA F15 cross chickens. Groups were formed when the birds were one day old; the
number of birds in each group was thirty-five. The chickens of the experimental groups, along with the main diet, received
an extract made from Jerusalem artichoke — 50, 71, 92, 113 and 134 mg/kg body weight. During the experiment, growth
parameters, carcass quality, feed consumption (per increase of one kilogram of body weight), and chemical characteristics
of the meat composition were taken into account. To determine the economic feasibility of producing broiler meat using
the above doses of Jerusalem artichoke, the European Efficiency Index (EEI) and the Russian Meat Production Efficiency
Index (PEI) were calculated. When analyzing the results obtained, it turned out that the absolute increase in body weight of
birds in the 1st-5th experimental groups exceeded the control indicator by 2.6, 2.0, 6.6 (p < 0.05), 6.5 and 7.8 % (p < 0.05).
At the same time, the experimental chickens consumed more feed than the control ones by 2.4-6.7 %, and the feed costs per
unit of production in the experimental groups were lower by 1.2-3.6 %. Anatomical cutting showed that the weight of un-
gutted and eviscerated carcasses in all experimental groups was greater than in the control — by 5.5-13.8 % and 6.6-9.8 %,
respectively, and the slaughter yield was by 1.4—4.7 %. The weight of the internal organs of birds receiving Jerusalem arti-
choke extract was also higher than that of the controls: hearts — by 3.9-14.2 %; liver — by 7.2-23.3 %; muscular stomach —
by 7.6-21.8 %. During a chemical analysis of the meat of experimental broilers, it turned out that in experimental chickens
the mass fraction of moisture and fat decreased compared to the control by 0.32-0.73 % and 0.25-0.80 %, and the protein
content increased by 0.41-0.80%. 0.77%. EEI and PEI were generally higher in the experimental groups. Based on the
results of our experience, taking into account the experimental data presented, the use of Jerusalem artichoke extract when
raising broiler chickens seems appropriate.

Keywords: Helianthus tuberosus (Jerusalem artichoke, earthen pear), extract, broiler chickens, growth performance,
feed costs, safety, carcass quality, chemical composition of meat.
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