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OINPEJIEJIEHUE CIJIL, BO3JEMCTBYIOIINX HA 3EPHOBKY
B IEPUOJ UBMEHEHUSA HAIIPABJIEHUSA ABUKXEHUSA PELHLIETA
MOJIYABTOMATHUYECKOM 3EPHOOUYMUCTUTEJIbHON MAIIIAHBI
B BEPXHEM HOJIOKEHUU

Huxonaes B.A., ®I'bOY BO Spocnasckuit TY

OCHOBHBIM HEZOCTATKOM 3€PHOOYHCTHUTEJIbHBIX MAILIVH, OCHALEHHBIX HPAMOYTOJIBHBIMY DEIIéTa-
My, ABJAETCA OIpaHMYEHHAA IIPOIIYCKHAA CHOCOOHOCTH. UTOOBI Ipeoso/ieTs 3TOT HEZOCTATOK, HPEeX-
JIOXEHA BBICOKOIPON3BOAHUTENIbHAA HOIYABTOMATHYECKAA 3€PHOOYHCTHTENbHAA MAILMHA C PEIIETaML,
IIPESCTABJIANOIVMI, B COBOKYIHOCTH, NEPEBEPHYTHIN YCEYEHHBIN KOHYC, COBEPIIAFOINI BEPTHKAJIb-
HbIe KoJgebanna. Panee B pe3ysprare aHa m3a B3arMOZEVICTBUA 3€PHOBEY C BEPTHRAJIBHO KOJIEOJIIO-
INMMCA PEeIIeTOM BbIABJIEHEI IIapaMeTpPbl TPAEKTOPHI 3€PHOBKN ITOCJIe IIEPBOrO KACAHHA pelleTa II0-
JIYaBTOMATHIECKO} 3€PHOOYHCTHTENIbHOH MayHbl. OnpeneséH npopnis JOPOXKKH, HA KOTOPYIO pe-
IIéTa OmMPAaroTCA IOCPERCTBOM POJIHMKOB HIMHIX. BBIYICJIEHBI YIJIOBAA CKOPOCTH KOPILYCA IIOJIYAaB-
TOMAaTHIECKOV 3€PHOOYHCTHTEIbHOY MAIIVHBI ¥ Heproy KOJIeOaHVA DELIET, IT03BOJIAIOILIE OCYILEeCT-
BJIATH PALHOHAJJIBHYO Cellapanyro 3epHOBOrO BOpoxa. /[JId oImpefesIeH I OITHMAJIbHOIO YIJIa HAKJIOHA
PEILIET, COOTBETCTBYIOIEr0 HAKJIOHY K I'OPH30HTAJ 00pal3yroIer IepeBEPHYTOr0 YCeIEeHHOIO KOHY -
ca, HeoOxonqnM aHaJ /3 AHHAMUYECKIX IIapaMeTPOB 3€pPHOBKIM, IIOIABIIIEl Ha DEIIeTO, B IePHOL H3-
MEeHEHIA HAIPABJIEHHUA JBIUKEHIA PELIETa B BEPXHEM IIOJIOXKEHNH. B pe3ybrare pacidéToB yCTaHOB-
JIEHO, YTO OHA IPOJOJIXKAET YCKOPATHCA Ha YHUACTKEe YBEJHYEHHA YCKOPEHHA PEIEeT BHHU3. SepPHOBKA
Ha ydYacTKe YBEJIMYEHHA YCKOPEHMA PEIIET He YCIEeT OCTAHOBUTBECHA, TAK KAaK BPEMA €€ OCTaHOBKI
boJIbIIIe BpEMEHV YBEJMHEHNA YCKOPEeHVA perlér Bau3. ClreqoBaTeJIbHO, AJIA OKOHYATEJHbHOIO OIpe-
JeJIEHUA ONTHMAJJIBHOrO yIJla HaKRJIOHA K I'OPU30HTAJIM 00pal3yrolgeri PeréT HeoOXoq MO IpOaHA U3 -
POBaTh nepeMereHIe 3epPHOBKI P PABHOYCKOPEHHOM JBHUMEHVI DELIET BHIS.

RurroueBsie ca10Ba: 36DHOOIHCTHTENBHAA MAIINHA, ITEePEBEPHYTEIN YCeUEHHBIH KOHYC, BEPTHURAJIBHO
RoJIebJIroIrjeeca perieTo, B3auMOJEeFHCTBIEe 3€DHOBKY C DEIHIeTOM, CHJIA BO3JEVHCTBIHA HA 3E€DHOBKY,
YToJI HAaKJIOHA PEIleT.

g gurupoBaayua: Hurosraes B.A. Omnpegeserre ciul, BO3JEHCTBYIOINX HA 3E€DHOBKY B HEPHOX
HBMEHEHHA HAIPABJICHUA JBIUMKCHIA PEIIETA MTOJIYABTOMATHYECKOY 3CDHOOYUCTHUTETLHON MAIIINHBI B
BepxHeM noJioxxermy // Arpaprpni BecTHIK Bepxreposnxpa 2022 No 3 (40). C. 92—98.

BBenenne. OCHOBHBIM HEIOCTAaTKOM 3€PHOOUYMCTUTENBHBIX MAalINH, OCHAIIEHHBIX MPSMOYTOJIbHBIMU
peméraMu, SBISETCS OrpaHUYEHHas! MPOITYCKHasi COCOOHOCTh. UTOOBI MPeoaoneTh 3TOT HEIOCTaTOK,
IpeyIokKeHa BhICOKOPOU3BOAUTEIbHAS MOJyaBTOMAaTHUECKAasi 36pHOOYUCTUTENbHAS MalllHA ¢ peléTa-
MU, TPEACTABIAIOIIMMHU, B COBOKYITHOCTH, NEPEBEPHYTHIM YCEUEHHBIM KOHYC, COBEpIIAIOIIMNA BEPTH-
KanbHble KoseOanus [1, c. 1-20]. B pe3ynpraTe aHanmuza B3aMMOJECHCTBUS 3€pHOBKH C BEPTUKAIBHO KO-
aebmomumcest pemeToM [2, ¢. 92-102] BIABIEHBI MapaMeTpbl TPAGKTOPUU 3€pPHOBKHU IOCIIE NEPBOro Ka-
CaHMA pelIeTa MoJIyaBTOMaTHYeCKON 3epHOOUNCTUTENbHOIN MamuHk 3, ¢. 71-76]. Onpenenén npoduiib
TOpOXKKH [4, c. 64-70], Ha KOTOPYIO pENIETa ONMUPAIOTCS TTOCPEIACTBOM POJIUKOB HIDKHEX [ 1, ¢. 1-20]. BoI-
YHCIIEHBl YIJIOBas CKOPOCTh KOpIyca IMOJIyaBTOMAaTUYECKOW 3€PHOOYMCTUTENIBHOM MAIIMHBI U NEPUOA
Kosie0aHus peweT [5, c. 69-74], mo3BoIISIIONINE OCYIIECTBIIATh PAllMOHATIBHYIO CEeMapaluio 36pHOBOTO BO-
poxa.
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Jlig onpezeneHus ONTUMANIbHOIO YIJla HAKJIOHA PELIET, COOTBETCTBYIOIIETO HAKIOHY K TOPU30HTAIN
oOpa3yrolel nepeBEPHYTOro yCeu€HHOro KOHyca, HEOOXOAUM aHaIU3 AUHAMUYECKUX MapamMeTpoB 3ep-
HOBKH, ITOIABIIEN HA PEMIETO:

- B MOMEHT U3MEHEHHMS HAPABJICHUS IBMOKEHUS PEIIET B HUYKHEM ITOJIOKEHUU;

- IpU PAaBHOMEPHOM JIBH>KCHHUH pPelIeTa BBEPX;

- B IEPHOJ U3BMEHEHUS HAIIPABJICHUS ABUKCHUS PEILIETa B BEPXHEM ITOJIOKEHUU;

- IpU PAaBHOYCKOPEHHOM JIB)KEHUM PEIIET BHU3.

Panee [6, c. 183-186] ObuT TpOBEeAEH aHATU3 TIEPEMENICHHS 3€PHOBKHM BHH3 10 PEIIETY B MOMEHT H3-
MEHEHHUSI HaIPABJICHUS ABUKEHUS PEHIET, KOTJ]a OHU HAXOJATCS B HUKHEM TOJIOKEHUU U TIPU PaBHOMEP-
HOM JIBJKCHHMM pellleTa BBEpX. AHaIu3 Cui, BO3JEHCTBYIOIIMX HA 3€pPHOBKY B IEPUOJ U3MEHEHUS Ha-
MpaBJICHUS JBUKEHUS PEIEeTa B BEPXHEM IOJIOKEHUH, SBISETCS CIACAYIOIIUM 3TAllOM OMPEIeICHUs OTl-
TUMAJIBHOTO yIjia HakJIOHa K TOPU3OHTAIM OOpa3yrolieil pemér, npeacTapiIsiomuX NepeBEPHYTHIN yce-
YEHHBIN KOHYC.

Heab uccnenoBanms. Llenpto ncciienoBanus BISIETCS BBISIBJICHUE ONTHUMAJIBHOTO YIJIA HAKJIOHA K
FOpU30HTAIM 00pa3yolell NepeBEPHYTOr0 YCEUEHHOIO KOHYCa, KOTOPBIM 00pa3yroT peniéra mnoyyaBTo-
MaTUYECKON 36pHOOUYNCTUTEIBHON MAIlINHBI.

Metoa uccienoBanusa. AHaiU3 B3aMMOJICUCTBHS 3€PHOBKU C BEPTHUKAIBHO KOJIECOIOIIUMCS perie-
TOM.

Pe3yabTaTsl HcciaenoBanus. B nepro u3aMeHEHUsT HANPABJICHHS JIBHXKCHHS peleTa, Korja OHO Ha-
XOJIUTCS B BEPXHEM MOJIO)KEHUH, YCKOPEHUE 3€PHOBKU PABHO YCKOPEHHIO pellieTa IpH MOAX0Je K BEpX-
Hel TOuKe a, ; = g. Ecim mMacca 3epHOBKM m = 3-107° kr, CUJIa MHEPLUHU 36PHOBKUA B MOMEHT M3MEHEHUs
HaIlpaBJICHUs JBUKEHUS PEIIETAa B BEPXHEM IOJOKEHUU

F; =gm=098-3-10"%=3-10"*H.

Ha pucynke 1 nokaszana cxema cuil, BO3JE€HCTBYIOIIMX HA 36PHOBKY B MOMEHT U3MEHEHUs HalpaBiie-
HUS JABUKEHUS peIlieTa B BepXHEM mojiokeHnu. Cuiia HHEpIUHA 36pHOBKM B MOMEHT U3MEHEHHUS HaIpaB-
JICHUs1 ABUKEHUS PELIeTa B BEPXHEM MOJIOKEHUHU PEIIET YPaBHOBEIIMBAET CHIIY TSXKECTH, TTO3TOMY HOp-
MajbHas Peakilysl pelieTa Ha BO3JICUCTBUE 3€PHOBKH M CHJIa TPEHHUS 3€PHOBKH O PEIIETO PaBHBI HYJIIO.
3epHOBKAa Ha JTOM YYacTKe HA4yHET TEepeMelIaTbCsi BBEPX IO pEHIeTy OT BO3JEHUCTBHS CHIIBI
R =1,31-107* H noToKa BO31yxa. DTa CHjia MPUAACT 36PHOBKE YCKOPEHHUE

R L3110 " -
= — g, = ——— & 437 M/,
Coy = "By T Tgaes T /

Pucynok 1 — Cxema cuJi, Bo3/1eiicTBYIOIMX HA 3¢PHOBKY B MOMEHT H3MEHEeHUsI HATIPABJIEHUS
ABHKEHHS pelieTa B BEePXHEM I0JI0KEeHNH
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Bpems 3ame[uieHus pemera IpHu MOAXO0J€ K BEPXHEH TOYKE TPAEKTOPUM Tpz; =0.018 ¢ [6, c. 171], a
HayvaJbHasi CKOPOCTh 36PHOBKU paBHA HYIIIO, IOATOMY MYTh MepeMeIleH sl 36pPHOBKH BBEpX Mpu e€ yCKo-

PCHUU OT BO3I[CI>1CTBPI$I IMOTOKAa BO3yXa
_ GayTfina, 43700187

Say > Say = 0,0007 m = 0.7 ppa,

[Tepemernienne 3epHOBKM BBEPX B MOMEHT U3MEHEHHUS HAIIPaBJICHUS JBUXKEHHUS pElIeTa B BEPXHEM I10-
JIO)KCHUHM HEe3HAYMTENIbHOE, eCIu yrojl o = 20°, B KOHIIe yJacTKa YCKOPEHHS BBEPX 110 PEIIETYy 3epPHOBKA
npHOOPETET CKOPOCTH

Vgy = @gyTpaz; Vgy = 437 +0.018 & 0.0787 m/c.

[Tocne u3MeHeHHs HANpaBJICHUs ABUKEHHSI B BEPXHEM IOJIOKEHUU pelleTo ABMkeTcs BHU3. Ha yua-
cTke I, [6, ¢. 172] npu NBUKEHUM B HUIKHEE TOJIOKEHUE YCKOPEHUE PEIETa BHU3 yBEIMYMBAETCA. Bpems
YBEJIMYEHUs YCKOPEHUS PEIIETa BHU3 T, = 0,034 c. JlomycTHM, KOHEYHAs CKOPOCTh 3€PHOBKH BBEPX I10
pelieTy Ha 3TOM y4acTKe paBHa HYJIIO, TOT/a 3aMeIJICHUE MepEeMEIICHUsI 36PHOBKU BBEPX MOCIIE U3MEHE-
HUS HAIPaBJICHUS JBMXKEHUS PEIleTa B BEPXHEM MOJIOKEHUH

voy o,07E7

= D = = 2,31 m/c*
Toms® °° D034 /e

fgz

OTO YCKOpEHHE CO3/1aCT CUILY MHEPLIUU 3€PHOBKH, HAIIPABJIEHHYIO MapajIeIbHO PELIETY BBEPX:
Fig: = az.om,
Fig:=231-3: 107% = 0,693 - 107 H.
MrHoBeHHas BepTUKalbHas CKOPOCTh pemiera [6, c. 185] Ha 3TOM yuacTke
R d

Vogy = :]‘:.('J. + siny) d—:

[Iponud depenmpoBaB o BpeMeHH, YCKOPEHUE pelieTa
d:"
pey =% (1 +cosy) ——. (1)

B KOHLIE y4acTKa Yron ¥me, = 65.4° [6, c. 187]. IloaTOMy MakCUMalbHOE€ BEPTHKAIbHOE YCKOPEHHE
Tl L+ C08 Py

pemeér Bprymax = T (2)
puy
001114008 654°)  0,00LL(1+D04L6) -
By v mar = = = 0,438 m/fc-,
P EYmax 0,034 0,034 /

Tak kak pem€ra ycKOpsItOTCSI BHU3, CHJIa MHEPLUHU 3€PHOBKM Ha 9TOM YYacTKE HAIpaBJIEHA BBEPX U B
KOHIIE y4acTKa:

Fioy =@ puymam; Fay=0458-3-107° 0,14 - 10~ H,

Ha pucynke 2 nokaszana cxema CHJl, BO3/I€HCTBYIONIMX HAa 36pHOBKY Ha y4acTKE YBEIMUYEHHUsI yCKOpe-
HHSI pELIETa NIPU €r0 JBMKEHUHM BHM3. VI3 CHIIBI G TSOKECTH 3€PHOBKM BBIYTEM CHUITY F;., €€ UHEPUMHU U
MOJIyYUM CYMMAapHYIO BEPTUKAIBHYIO CUITY, AEUCTBYIOLIYIO HAa 36pPHOBKY:

G—F.,=2,86-10"*H.

E/'h 3

(G-F s yJcose

e (G-F 3 y/since

)

Pucynok 2 — Cxema cuJ1, BO31elCTBYIOIIMX HA 3ePHOBKY HA YYaCTKe YBeJHYEHHS] YCKOPEHHA
peuiera 1nmpu €ro IBuKCHUU BHU3
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Cuny G — F ., pasiio)KuM Ha COCTABJIAIOLIYIO, TapAJUICIbHYIO MOBEPXHOCTH pEIeTa (2 E 3},} sina, U
COCTABJISIIOLLYIO, IEPICHANKYJIIPHYIO 3TOH ITOBEPXHOCTH (6 — E 3}.} cosa. CocTaBnsomas (G — F 3}.} COS &
BBI3BIBACT HOPMAJIBHYIO peaKkuuIio N pemera.

N3 nmocTpoenust:

N=(6-F./Jcosa=27-10"*H; (6 —E,,)sina = 0,93 -10*H.
{G —P_ifﬂ,}sinn' <R+E;;
0,93-107*H = 1,31 -107% + 0,693 - 1074,
cuia F, TpeHUs 3€pHOBKU O PELLIETO HAIIPABJICHA BIEBO-BHU3.
E =03-27-10"% = 0,81- 1074 H,

CnoxuM cuibl, apajulebHble IOBEPXHOCTH PELIETa, B3SB 3a MOJOKUTEIBHOE HApPaBIECHUE BEKTOP

CHJIBI HHEPIIUH 3CPHOBKH F; ., U OTIPCIICIIUM PE3YJILTUPYIOIYIO CUITY:
F=F.+R—E —(6—F . )sina (3)
Fp=0693-107%+1,31-107%* - 0,81 +-107%-0,93:107* = 0,263 - 107* H.

Tak kak pe3yabTUpyOLIas cujia MOJIOKHUTEIbHAs!, OHA COJAEHCTBYET MTPOJIOJKEHHUIO IBUKEHUS 3€PHOB-
KM BBEPX I10 PEUIETY C YCKOPECHUEM:

oo =BT 0,88 /2,
310"

CnenoBarenbHO, JOMYIIEHUE O KOHEYHOW CKOPOCTH 3€PHOBKM Ha 3TOM Yy4YacTKe, paBHOW HYJIIO, He-
BepHO. [I0CKOJIBKY BpeMs yBEJIIMYEHHsI YCKOPEHUs pelieTa BHU3 Tpwy = 0,034 ¢, IYTh NIEPEMCIIEHUA 3€P-
HOBKH BBEPX Ha Y4aCTKE YBEIMYCHUS YCKOPCHHS PELIETA IPU €ro ABH)XCHUH BHU3

= JEE00 . 0,0005 m = 0,5 mm,

> Spyz -
OO0riiee nepeMenieHre 3ePHOBKH BBEPX
Sgx = Say t Sy Spz = 0.7+ 05 =12 mm,
Tak kak YCKOPCHUC 3CPHOBKH BBEPX HA YYACTKEC YBCIWYCHHSA YCKOPCHUS PCIICTA IIPU €TO0 ABUIKCHUN
BHU3 HEXKEATeIbHO, TIPOU3BEIEM MTOCTPOCHHUS, AaHAJIOTUYHBIC PUCYHKY 2, YBeITU4HBas yroi «. Pe3ynbra-

Thl PACYETOB MMapaMeTpoOB B TAONIHULIE.

Tak kak

[y . = —. -
BZ :'l'.’ BE

a.Te
SHaTrpuy

Sgyz -

Tabanna — Pe3yabTaThl pac4éToB MyTH NepeMeleHns 3¢PHOBKH BBEPX Ha y4acTKe yBeJIHYCHHUS
YCKOpPEeHHUSI pelieTa Npu pa3jJIM4yHbIX YIJIaX HAK/JI0HA o0pa3ylolieil pemér K ropu3oHTaIu

Vron a Hopw. p., |Cuna TIs. cna CyMmm. Ckop., |Yckop., Bpems, 7 [TyTs, OO0 myTh,
N Tp., FT cuna, F's vy sy Sss Sey

rpa. H-10™ H-10™ H-10™ H-10™ m/c m/c-c C M M
25 2,61 0,783 1,16 0,06 | 0,0787 0,2 0,393 | 0,0154 | 0,0161
26 2,59 0,777 1,21 0,016 | 0,0787 0,053 1,475 | 0,0580 | 0,0587
27 2,57 0,771 1,25 -0,018 | 0,0787 -0,06 1,311 | 0,0516 | 0,0523
28 2,55 0,765 1,3 -0,062 | 0,0787 -0,206 0,380 | 0,0149 | 0,0156
29 2,52 0,756 1,34 -0,093 | 0,0787 -0,31 0,253 1 0,0099 | 0,0106
30 2,5 0,75 1,39 -0,137 | 0,0787 -0,456 0,172 | 0,0067 | 0,0074
31 2,48 0,744 1,43 -0,171 | 0,0787 -0,57 0,138 | 0,0054 | 0,0061
32 2,45 0,735 1,47 -0,202 | 0,0787 -0,673 0,116 | 0,0045 | 0,0052
33 2,49 0,747 1,52 -0,264 | 0,0787 -0,88 0,089 | 0,0035 | 0,0042
34 2.4 0,72 1,56 -0,277 | 0,0787 -0,923 0,085 | 0,0033 | 0,0040
35 2,37 0,711 1,6 -0,308 | 0,0787 -1,026 0,076 | 0,0030 | 0,0037
36 2,34 0,702 1,64 -0,339 | 0,0787 -1,13 0,069 | 0,0027 | 0,0034
37 2,31 0,693 1,68 -0,37 | 0,0787 -1,233 0,063 | 0,0025 | 0,0032
38 2,28 0,684 1,72 -0,401 | 0,0787 -1,336 0,058 | 0,0023 | 0,0030
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39 2,25 0,675 1,76 -0,432 | 0,0787 -1,44 0,054 | 0,0021 | 0,0028
40 2,22 0,666 1,8 -0,463 | 0,0787 -1,543 0,050 | 0,0020 | 0,0027

BoiBoa. Eciin Ha 3¢pHOBKY JeiicTBYeT Bes cuja R = 1,31-107* H moToKa BO3/yXa, TO OHa IPOJ0JIKAET
YCKOPSATBCS Ha Y4aCTKE YBEJIMUYEHUsI YCKOPEHHUs PEeIIET BHU3. II0CKOIBKY BpeMs yBEIUYEHUS YCKOPEHUS
pelieTa BHU3 Ty, = 0,034 ¢, JaXKe KOrJa yroil HakjoHa oOpasyromend pemér 40°, 3¢pHOBKAa Ha y4acCTKe
YBEIHMYEHUS YCKOPEHHUS DELIETAa HE YCIEET OCTAHOBHMThCH, TaK KakK BpeMs €€ OCTAHOBKU T = Tpyuy !
0,05 ¢ = 0.034 c. CriegoBareabpHO, MPU TOOOM HaKIOHE 0Opasyromieit pemeT 10 40° 3epHOBKA MPOJOIHKHT
JIBI)KEHUE BBEPX IO PEIIETy, KOT/ia pemeéTa ABMKYTCS BHU3 PAaBHOYCKOPEHHO. J[J1s1 OKOHYATEIBHOTO OTI-
penenenuss ONTUMAIBHOTO YIJla HAaKJIOHA K TOPU3OHTAIN 00pa3yromiel pemér HeoOX0uMOo poaHaIn3u-
pOBaTh MepeMelicHUEe 3¢PHOBKHU TIPU paBHOYCKOPEHHOM JIBUKCHUU PEIIET BHU3.
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3ABUCUMOCTbD PA3PBIBHOM HATPY3KHU TPEIIAHOI'O JTbHOBOJIOKHA
OT HEPOBHOTBI CBOMCTB CTEBJIEA TPECTBI

IHamun E. JI., Koctpomckas rocyiapcTBeHHas CEIbCKOXO035MCTBECHHAsS aKaeMus;
OBuapenko A. C., KoctpoMmckas rocygapcTBeHHas CEbCKOX03AMCTBEHHAs aKaJeMus;
OpJaos A. B., KocTpomckoii rocy1apcTBEHHbI YHUBEPCUTET

B cratee mpencraBJIeHBI pe3yJIbTATEI MCCAELOBAHNUA B3aVIMOCBA3Y PA3PBIBHOIO YCHJIIMA BOJOKHA B
ByJTe HaBECKJ C HEPOBHOTOY IIPOYHOCTH HA PAa3PBIB COCTABJIAINX STy HABECKY BOJIOKHICTBHIX KOM-
mrekcoB BR. OrmedeHO, 4TO HOMED TPEIAHOIO JIbHAHOIO BOJIOKHA IO JEJCTBYFOIEMY I'OCYAapCTBEeH-
HOMY CTaHAapTy B 3HAYHUTEJIBHON CTEIIEHV 3aBHCHT OT PA3PDBIBHOIO YCHJINA BOJIOKHA ¥ HEPOBHOTEI II0
BTOMY CBOJICTBY. SHAYEHWA ATHX MAPAMETPOB OIPENEJIAIOTCA M0 pe3yJIbTarTaM 30 HaBEeCOK, KasKAad
M3 KOTOPBIX, KaK IPAaBHUJIO, MIPEJCTABJIAECT CBEAEHMA OT OJHO} IIAYKe BOJIOKHA, OTOMpaeMor Ipiu
opreMoYHOM KoHTpoJe. Macca Ka)ao¥f madixy COOTBETCTBYET BOJIOKHVCTOX Macce, IMOJIy4aeMO¥ 3
OJHOIo pyJIOHA cTebJerl mpyu ero mepepaboTke Ha MAJIBHO-TPENAJIBHOM arperare. B genre creb.rers,
Tpebyemori JJIA QQOPMUPOBAHIA PYJIOHA CO CTAHJAPTHBIMI MNApaMeTpamy, HaOJOAaeTCA 3HATUTE b~
HaA BapyamyA CBOJ¥CTB TPeCcTbl JTO Kacaerca JJIHMHBI cTeOJIeH, X [JBeTa ¥ ITOKA3aTeJA OTHeJIAeMO-
cTi. Bapranma sTiux cBOFICTB mpenonpenesiaeT M3MEeHYIBOCTE cBoy¥icTB BK B ogmHori HaBecke, a 3HA-
YUT, M MX BAPHALHIO IO pal3pbiBHOMY ycusnmio. CTaHZapTHAA METOLVKA OINPENEJIeHHA pPa3pbIBHOIO
YCHJIIHA IIYTEeM OJHOOCHOI'O pal3pbhIBA HABECKM B Brje MNydrka BR IM03BOJIAET paccMaTpHBaTh De3yJIb-
TaT pas3pbIBa HA OCHOBE TEOPETHYECKIX ITOJIOXKEHMIH, W3 KOTODBIX BBITEKAET ITOHATIE KO5(hhuIieHTa
HCIIOJIB30BAHNA mIpodHocTy BK B myure. /Jl1a OHeHKM €ro BeJHYMHBI IIPOBEJEHO CTPYKTYPHO-
HMUTALVIOHHOE MOJEJIMPOBAHIE IMPOLECCA PACTAMKEHMUA W PAa3PhIBA COBOKYITHOCTY BOJIOKOH, KAa’KJOe
W3 KOTOPBIX MPEACTABJIAETCA KaK yrmpyroe reJjo. IlocpescTrBoM TeH30MEeTPHI MHOJIYIEHBI JJIA DA3HBIX
napTHy BOJIOKHA OIBITHBIE JAHHBIE II0 PA3PBIBHOMY YCHJIMIO ¥ YIPYTOCTH COCTABJARINX HABECKY
BR. B pe3yJsbrare MOZEJHMPOBAHNA YCTAHOBJIEHA 3aBYICHMOCTH IIPOYHOCTY HABECKJ HA PAa3pbIB HE
TOJIBKO OT IPOYHOCTH COCTABJIARINNX €€ BK, HO u OT mx Bapuagui IO Pa3pbIBHOMY ycuiir. IIpn
IOBBIIIIEHNI KO3QDDHIIEHTa BaApHALIY B IATH PA3 PA3PBIBHOE YCIHJINIE HABECKI CHIKAETCHA IIPHMED-
HO B 1,50 paza. CrpesaH BbIBOJ, YTO PEAJIHBALUA HA CTAAUAX ATPOMNPOM3BOJCTBA MEPOIPIATHI IO
CHIDKEHHI0 HEPOBHOTHI CBOJICTB CTeOJIer JIBHAHOY TPECTHI (o AJIMHE, [BETY ¥ CTEIEHV BBIICIKKIL)
MOTyT CYIJeCTBEeHHBIM 00pal30M BJIMATH HA ITOBBIIIIEHIE HOMEPA TPEIIAHOIO JIbHAHOIO BOJIOKHA 34 CHET
pOCTa pal3pbIBHOIO YCHIHA, QQOPMIUPYEMOro IPy MCIBITAHHUII HA PAa3pPbIBHOY MaIyHE. JT0 Oyzer goc-
THUTATHECA BHE 3aBHCHMOCTH OT MCXOJHOV IIPHPOJHO¥H MPOYHOCTH BOJIOKOH HA PA3DHIB.

RorrogeBsre ciioBa: JieH, TpernaHOe BOJIOKHO, CTEOJIM, TPEeCcTa, PAa3PBIBHOE YCHJIHE, BapHaLIA
CBOJICTB, IIYYOK BOJIOKOH, KOSQDPUIFIEHT HMCI0JIb30BAHHUA TPOTHOCTH

g pgurupoBarna; Ilanma E.JI, Opwapernrko A. C., OpuoB A. B. BaBucumocTs paspbIBHOV HA-
TDY3KW TPernaHoro JbHOBOJIOKHA OT HEPOBHOTHI CBOJICTB crebueri tpecrsl // ArpapHbli BECTHHEK
Bepxreposnrpa. 2022, No 3 (40). C. 97—105.

Beenenue. IIpu onpenenennn kauecTsa TPENaHOIoO JIBHAHOTO BOJIOKHA 110 JEMCTBYIOLEMY CTaHIAPTY
Ba)KHOW XapaKTEPUCTHKOW sABIsETCS ero paspeiBHOe ycuume Py [1-3]. B mponecce kymim-npojaxku Bo-
JIOKHA, TOCTABJIEHHOTO OT JIbHO3aBO/Ja B BUJI€ COBOKYMHOCTH KHWII, YYUTHIBAIOT CpEe/IHEE 3HAUCHHE pas3-
PBIBHOTO YCHUJIUS U TaK HA3bIBAEMYIO «BHEIIHIOI» HEOJHOPOJHOCTh BOJIOKOH 10 3TOMY CBOWMCTBY. O1ieH-
Ky 3TOW HEOJHOPOIHOCTH OCYIIECTBISIOT MO BennduHe Kod(dunuenra Bapuanuu CV, 3HaYeHUH pas-
pbiBHOTO yeuius Pi, momydyaemsix npu paspbiBe 30 HaBecOK, C()OPMHPOBAHHBIX MOCPEIACTBOM TPEXCTY-
neHyaToro oroopa [4, m. 5.4 num. 6.2.1.1].

PaspeiBHOE ycuine P, onpenensior, kak cpenHee apu)METHYECKOE M3 PE3yIbTaTOB UCIIBITAHUS ITUX
ke 30 HaBeCOK, Kaxxaas W3 KOTOPHIX MPEACTABISIET U3 CeOsl MyYOK, COCTOSIINN U3 COBOKYITHOCTH pac-
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NPSAMJICHHBIX W PACIOJIOKEHHBIX MMapajUIeTIbHO JPYr OTHOCHTEIBHO Jpyra BOJOKHHCTHIX KOMIUIEKCOB
(BK) mymunoit 27 cm u maccoi 0,42 1.

ITosrydeHHbIe 3HaU€HUS CPETHETro pa3pblBHOTO yeuius P, u koaddunnenrta apuanuu CV, HCIOIB3Y-
IOT TIPH ONPEICTICHNH KaueCTBa B BUJIE HOMEpa TPEMaHoro BOJIOKHA [4, Tabn.2].

C y4eToM cXeMbl TPEeXCTyleH4aToro otoopa kaxjas u3 30 HaBeCOK, Kak MpaBuUiIo, (HOPMHUPYETCS OT
OJTHOMH MMavKH TPEHaHOTO BOJOKHA C MacCOM, MOJIydaeMOi IPUMEPHO U3 OJHOTO PYJIOHA JILHSHOM TPECTHI.
B oT0#i cBA3M MpenCcTaBIsIET MHTEPEC BIMSHUE CBOMCTB cTeOiel U3 OJHOTO PYJIOHA HA Pe3yiIbTaThl pas-
pBIBa i — HABECKH BOJIOKOH.

Heap uccaenoBanus. BoisiBieHne NPUYMHHO-CIEACTBEHHBIX CBS3€H MEXIY pa3pbIBHOW HAarpy3kou
UCIBITBIBAEMBIX MO METOJUKE JIEHCTBYIOIIETO CTaHJapTa HABECOK BOJIOKHA C M3MEHYHMBOCTHIO CBOMCTB
cTeOeil TPeCTHl.

Marepunanbl 1 MeTOAMKA HccaeA0BaHMI. OCHOBOW JUIsl U3YyYEHUS SBWINCH JKCIIEPUMEHTAIBHBIC
JaHHbIE O CBOMcTBax cTeOsel JbHAHOM TPECThbl, COCTABIAIOUIMX JIEHTY, U3 KOTOpPOH (opMHpyeTcs Ha
y4acTKe BbIpaAIllMBaHUs JIbHA PYJIOH AJIS MOCIEeNYIOUIeH nepepaboTku Ha JpHO3aBoje. [Ipu 3ToM yuuTsi-
BaJIM Pa3pPbIBHBIC XAPAKTCPUCTHKU TPCIIAHOT'O BOJIOKHA YUCTOM HMX BapUalllu.

HccnenoBanusi MpoBEIEHBl ¢ IPUMEHEHUEM CTaHIAPTHBIX METOJIUK HCIBITAHUS U OPUTMHAIBHBIX ME-
TOJIOB, @ UMEHHO C IPUMEHEHUEM TEH30METPUU U CTPYKTYPHO-UMHUTALlMOHHOI'O MOJEIUPOBAHUs IIpoLEeC-
ca pacTsbkeHuH U paspbsisa BK.

Pe3yabTaTsl HMcciaenoBanuii. Ha nepBoM sTame ucciieoBaHMM W3y4WIIM XapakTep BapbUPOBaHUS
CBOWCTB cTeOJelt JIbHOTPECTHI B PYJIOHE, MOJTY4aeMOM U3 OJHOM JIEHTHI MPH YOOpKe CTIAHLEBOW JBHO-
TPECTHI C y4acTKa BbIpallMBaHus JbHA. [Ipy BEIOOpE CBOMCTB MCXOAMIIN U3 HAIMYUS CBSI3U MEXAY HUMU
U pa3pbIBHBIM YCHJIMEM TPENAHOTO BOJIOKHA, [TOJIy4aeMoro u3 TpecThl. OOIIenpu3HaHo, 4To K YUCIy Ta-
KHUX CBOWCTB TPECTHI, MPEXKAE BCEro, OTHOCAT JUIMHY (WJIM TUaMeTp) cTedliel, uX 1BET U MOoKa3aTellb OT-
JEJIIEMOCTH BOJIOKHA OT IPEBECUHBI [5].

OObsicHEHHE B3aUMOCBSI3€H MEXIY 3TUMHU CBOMCTBAMHU U Pa3pbhIBHBIM YCHJIMEM TPENAHOI'O BOJIOKHA
MIPEICTaBICHO B [6-8]. YcTaHOBIEHO, YTO pa3phIBHOE YCUIIHE, MPEXKIE BCETO, ONMPENLISICTCS BETMUMHON
CBSI3M MEXAY DJIEMEHTAPHBIMHU BOJIOKHAMHU B TEXHUYECKHX KOMIUIEKCax. [[pUMEHUTENBHO K CTIaHIIEBOU
TPECTE 3T CBSI3U 00YCIOBJIEHbI CTENEHbIO BBUIEKKHU CTEOJIEH Ha JIbHUILE IPU HOTY4eHUH TpecThl. OLeH-
KO CTENEHU BBUIEKKH SBIISETCS MOKA3aTeNb OTAEISIEMOCTH, ONPEENIIeMbIi 110 CTaHJAPTHON METO/INKe
[9]. KocBeHHBIM 00pa3oM Moka3aTeib OTAEIIEMOCTH OMPENEeNstoT Mo HBETY cTredeit Tpectsl [10], B ToM
YHcie U ¢ yueToM ux auamerpa [11], KoTopslil KOppensuoHHO CBsA3aH ¢ AnuHON ctebuneit [12]. U3 aToro
CJIEZIyeT, UTO CTENEHb U3MEHUMBOCTH JUIMHBI, [[BETA M TIOKA3aTeNsl OTACIAEMOCTH Yy cTeOsel cTaaHLeBoM
JBHOTPECTBI NIPEIONPEAEIIAET BEIMUNHY BapbUPOBaHMs Pa3pbIBHOIO YCHIIMS, MOJIy4aeMOIo U3 He€ Tpe-
MIaHOTO BOJIOKHA.

Ha pucynkax | —3 mpowyuIrocTpupOBaH TUIIMYHBIN XapaKTep U3MEHEHHs YKa3aHHBIX CBOWCTB TPECTHI
10 JUTUHE JICHTHI, TpeOyeMoi 1711 JOpMHUPOBAHUS OAHOTO PYJIOHA.
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Pucynok 1 — U3MeHeHue AJIMHBI cTe0JIeil B JIEHTAX JIbHOTPECTHI HA 0[IHOM YYaCTKe
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Pucynok 3 — 3MeHeHue rpynibl HBeTa cTed/iei JbHOTPeCThI B JIEHTaX
Ha O/IHOM YYaCTKe BbIPALMBAHUSA JbHA
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W3 npencraBieHHBIX SKCIEPUMEHTAIBHBIX JTaHHBIX, 8 UMEHHO U3 BEJIMYUHBI JOBEPUTEILHOIO UHTEP-
Basa, ClIeJyeT IOHUMaHWe NpUUUH (HOPMHUPOBAHUS HadaJlbHOW Bapuauuu paspeiBHOro ycwiusa BK, co-
CTaBJISIFOIIMX Kaxayto u3 30 HaBECOK, UCII0JIb3YEMbIX IIPH CTAaHAAPTHOM HUCIIBITAHUU TPETIAHOTO BOJIOKHA.

PaccmoTpuMm, Kak Bapuanus pa3pblBHOIO YCWIIMS Yy COCTaBISIONIMX KaKIyro U3 HaBecok BK, moxer
BIIMATH HA BEJIMYMHY Pa3pbIBHOM HArpy3KH, II0Jy4aeMOM IPU CTAHJAPTHOM HCIBITAHUU OJHOOCHBIM
pa3pbiBOM. OCOOEHHOCTBIO METOAMKH HUCIBITAHUS SABISETCA Pa3pblB COBOKYIMHOCTH OJIHOHAIPABIEHHBIX
U napajuiesbHo pacrosnoxeHHblx BK B Bune nmyuka. Takas cTpykTypa mydka (HaBECKH) MO3BOJISIET HC-
II0JIb30BATh IPU OLEHKE €r0 Pa3pbIBHOTO YCWIHS WU3BECTHBIE TEOPETHUUYECKHUE IOJIOKEHUS, ONPEICIIIO-

mue popmupoBanue Ko3huIenTa ncnonb3osanus npouroctr K [13, 14]. Ero Bemmunna onpenensercs
OTHOLIEHHUEM pa3pbIBHOIO yCHIMs Iyuka (HaBecku) P; k cymme paspeiBHbIX yeunuil BK, cocraBnstomux
9Ty HaBecKy ), Pj.

Koo duupent K, ncxomst 13 monokeHuil CTaTHCTHKHI, BO3MOXKHO OL[CHHTb, HCIIONb3Ys H3BECTHOE BHI-
paxenue [13]:

1

(ae) @ 0
r(i+2) ’
o
[Tapamerp o cBsi3an ¢ ko3ddurmentom Bapuaruu CV MoCpeCTBOM BEIPAKEHHUS:
r(+3)
cv= |[—& — 2
r?(1 +§} @

B Beipaxkenusx (1) u (2): I'(...) —ramMma QyHKIUS; 0. — TapaMeTp CTPYKTYPHI ITyUKa.

13 ananmsa (1) u (2) BeITEKaeT, UTo C yBeTHUeHHEM Kod(hHIIeHTa BapHaluy Bennuraa K cHibkaer-
csl.

Jlis MOATBEpIKACHUS TaKOTO BBIBOJA ObUIO MPOBEIEHO CTPYKTYPHO-UMHUTAIIMOHHOE MOJEINPOBAaHUE
npoiiecca ogHoocHoro paspeiBa nmydka BK. C yuerom [15] ucxonumu, 4to JiyOsiHbIE BOJIOKHA MPU PACTS-
XKEeHUU BeIyT ceOs monoOHo Teny ['yka. IloaTomy B kauecTBe MexaHMUYeCKoW Monenu eamHuuHoro BK
MOJKET OBbITh YIPYTUi 3JIEMEHT (HampuMep, IpyKHHa), XapaKTepUCTUKaMU KOTOPOIO SIBJISIOTCS pa3phlB-
Hoe ycunne PY u koadduuuent ynpyroctu (sxkectkocta) KY npu pactsxkenuu. Torzna mydok BOJOKOH
(HaBeCKy) MOKHO MPEACTaBUTh COBOKYIHOCTBIO MapajuienbHO cBsizaHHbIX BK B Bune ynpyrux snemen-
TOB C COOTBETCTBYIOIIMMHM 3HaueHuAMHU PY; u KV;.

s onpenenenus PY; u KV, a Taxke koappuumenra ux Bapuanyi, Obll pealn30BaH KCIEPUMEHT C
UCIIOJIb30BaHUEM CIEIMATBbHO CO3aHHOTO CTEHJa Ha OCHOBE TeH30MeTpuH (puc. 4). B ombITax ncnomib-
30BaJIM JIBE€ MApTUU TPEMAHOIO JIbHA, MOJYYEHHbIE U3 TPECThI C PA3HOM CTENEHbIO BBUICKKHU. ITOroBbie
9KCIEPUMEHTAIbHbIE JaHHbIE TPEACTABICHBI B Ta0muUIe 1.
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Pucynok 4 — JkcnepuMeHTATbHBI CTEH/I U cXeMa ero padoTsl /sl onpeaeaeHust
Pa3pbIBHBIX XaPAKTEPUCTUK BOJTOKHUCTBHIX KOMILIEKCOB TPENAHOT0 BOJIOKHA

Tadauua 1 — 3HayeHus1 pa3pbIBHBIX XapaKTePUCTUK HMCCIEAyeMbIX NAPTHH BOJOKHA

Hckombie mapameTpsbl Homep naprun
1 2
PaszpeiBHOE ycunue, H 4,06 1,02
Koaddunment Bapuanuu (o pasp. ycunuio), H 0,36 0,30
Koaddunuent xectrkoctu Ha pactsokenue , H/m 184,43 161,82
Koadduuuent Bapuanuu (o ynpyroctu), H/m 0,11 0,08

[Ipouecc CTpyKTYypHO-UMUTAMOHHOTO MOJEJIMPOBAHMS OHOOCHOTO pa3phiBa nyuka BK ocymectsu-
JM 10 aHAJIOTUU C U3BECTHBIM MeTo/0oM [16]. bputn NpuHATO NOMyIIEHHE O COOTBETCTBUM Pa3phIBHBIX
XapaKTEpUCTHK 3aKOHY HOpMasbHOro pacnpezeneHus. Konnuectso BK B HaBecke NMpuHUMaIN paBHBIM
300 mT., a MOBTOPHOCTh UCTIHITAHUS (KOJUYECTBO HaBECOK) cocTarisuia 10 pa3. [l o1eHKH BIAUSHUS KO-
s> dunmentos Bapuamuu no PY; n KY; BOIOKHHCTBIX KOMIIIEKCOB NIPMHUMANN Pa3Hble YPOBHU (J10JIH)
3TUX KO3(PPUIMEHTOB OT (PaKTUYECKOTO 3HAa4YeHHs, ykazaHHoro B tabnuue 1. Tak, ang xoadduimenra
BapHalMy 1o paspeiBHOMY ycmumto CV,, u 114 kodddunuenTa Bapuanuu no ynpyroctu CVy, , atn
oy cootrBeTcTBeHHO cocTaBisiik 100, 60, 40 u 20 %.

[TomyueHHbIe pe3yabTaThl MOJICIUPOBAHUS MPEICTABIEHbI TpaguecKy Ha PUCYHKax 5 U 6.

PaspbiBHOE ycuaune
190 nydka, H
20

Hona ot
thaKkTUuecKoro
ko3dduu. Bapralum 60 [1ons OT haKTUYECKOTo KO3dHUL, BapUaLLUU
no ynpyroctw, % 100 no paspbiBHOMY ycuauio, %

PucyHok S — 3aBHCHMOCTB Pa3pbIBHOIO YCHJIMA MIy4YKa (HABECKH) OT BADHALMH COTABJISAIOIIMX €ro
BK 1o paspsiBHOMY yCHJIHMIO M ynipyroctu (maprus 1)
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PucyHok 6 — 3aBMCHMOCTb Pa3pbIBHOI0 YCHJIMS NMY4YKAa (HABECKH) OT BAPUAIUM COTABJISIIOIIMNX €0
BK 1o pa3psIBHOMY YCHJIMIO M YIIPYTOCTH (IapTHs 2)

W3 ananusa pe3ynbTaToB MOAEIUPOBAHUS BBITEKAET HAIMUUE CYLIECTBEHHOIO BJIMSHUS HA Pa3pbIBHOE
ycuire HaBecKn Kod((UIIMeHTa Bapralnuy pa3pbeIBHON Harpy3ku coctasisitonmx e€ BK. Tak, mist map-
TUM 00Jiee MPOYHOI0 Ha pa3pbIB TPEHNAHOTO BOJOKHA (MapTus 1) yBequdeHue Bapualiy pa3pbIBHOIO yCH-
st BK ¢ 20 1o 100 % ot ypoBHS MOJIy4EHHOTO B OMBITE MO Pe3yjbTaTaM TEH30METPUU MOXKET IPUBO-
JUTh K CHUOKEHHIO Pa3pbIBHOM IPOYHOCTU HaBeCcKU <~ B 1,41 pasa. /[ MeHee IPOUYHBIX Ha pa3pbIB BOJIO-
KOH (maptus 2) mogo0HOe yBeTUYEHUE BapHUaIlid MOKET BBI3BIBATh CHIKEHHE ITPOYHOCTH Ha pa3phiB Ha-
Becku <~ B 1,60 paza.

Jl1s moHUMaHUs IPUYMH CHUYKEHUS Pa3pbIBHOIO YCHIINS HaBECOK C NMOBBILIEHHON BapHallei MpoyHo-
ctu BK Ha pucynkax 7 u 8 mpeacTaBieHbl IuarpaMMbl pa3pbiBa (ycuine pacTsbkeHUs — nedopmanus ) y
UCCIIeTyeMbIX MapTuil. JluarpaMmel npeAcTaBlieHbl A1 MOHMKEHHOTOo (20 %) u ¢pakTHyeckoro, yka3aH-
Horo 100 % 3nayenus B Tab6n.1. KoaduuneHnTs! Bapranuu 1no ynpyrocTs npecTaBlieHbl aHaTOIMYHBIM
obpazom.

CpaBHMTENBHBIM aHATU3 CMOJIEIMPOBAHHBIX JUarpaMM (OpPMHUPOBAHUS MPH PACTSKEHUU YCUIIUS BBI-
SIBWJI, YTO MIPU MOBBIIICHHOIN BapHalluy MPOYHOCTU Ha pa3pbiB cocTaBisiiomux HaBecky BK (puc. 7) npo-
IeCC Harpy>KeHHs PacTAHYT MO BeIUYMHE AepOopMalui HaBECKH. JTO 03HAYAET, YTO KOMILJIEKCHl BHYTPH
HABECKU M3-3a UX MOBBIIICHHON Bapualliy pa3pbIBAlOTCS HEOJIHOBPEMEHHO. BHauane paspymatorcs me-
Hee MPOYHBIE, a 3aTEM, IIOCIEN0BATENBHO 110 YPOBHIO IIPOYHOCTH, OCTalbHbIe. Takas cuTyanus UMeeT
MECTO y 00€UX UCCIIEAyEeMbIX NapTUH.

Ycunue, H

250
200

150

5 w0 15 20 25 0
Oedopmaums, mm

Pucynok 7 — JImarpamMmma pacTsikeHUsl HABeCOK MAPTHH TPENAaHOro BOJIOKHA (maptus 1 — TeMHasn
JIMHMA) NpU Ko3(pdunuenTe Bapuanum paspoiBHoro ycuiusi y BK, pasuoro 100 %
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[Ipu menbmieir Bapuanuu npodHoctu BK (puc. 8), ux pa3pslB B HaBeCKE MPOWCXOIAUT B TEUYCHHE
MEHBILIETO TIEPHOa BPEMEHH, TO €CTh 00JIee OJHOBPEMEHHO, UTO BhI3bIBaeT pocT K. Teoperuuecku mpu

orcyrcTBuM Bapuanuu Bce BK OymyT pBathest 0JHOBpEMEHHO, uToO OyzeT obecneunsats k = 1 u poctu-
KEHHE MaKCUMaJIbHOI'O Pa3pbIBHOTO YCUIIMS Y HABECOK.

C y4eToM yKa3aHHBIX BBILIE IPUUMHHO-CJIEICTBEHHBIX CBSI3€H MEX1y BapHalUsIMH 110 IPOYHOCTH BO-
JIOKHA M CBOMCTBaMM cTeOJIel TPeCThl BO3MOXKHO C(OPMYIMPOBATH BAXKHOE AJISI MPAKTHKH 3aKJIIOUCHHE.
CHMKeHHE pa3pbIBHOTO YCUJIMS TPENAHOIO JIbHAHOTO BOJIOKHA (HOMEpA) MpHU OLIEHKE €ro KauyecTBa I10
JeUCTBYIOIEMY CTaHJApTy MPOMCXOAUT HE TOJIBKO U3-3a MOHM)KEHHON MPOYHOCTH COCTaBJISIOIIUX TEX-
Hudeckoe BosokHO BK. JlomonHuTENnbHOE CHIDKEHUE MOKET HAOI0AThCS M3-32 MX BapbHPOBAHHS 10
Pa3pbIBHOMY YCHJIMIO M YIPYTOCTH. DTO OyJeT MPOUCXOAUTh U3-3a BapHallUU CBOMCTB JIbHIHOM TPECTHI.
W3 storo cnenyer, 4to peanusanus Ha CTaausX arpoIpOU3BOJCTBA MEPOIPHUATHI 110 CHUKEHUIO HEPOB-
HOTBI CBOMCTB cTeOJel CTIaHIIeBOM TpecThl (10 JUIMHE, IIBETY U CTENEHH BBUICKKH) MOXKET CYIIECTBEH-
HBIM 00pa3oM BIIMSITH HA TIOBBIIICHHE HOMEPA TPEMAHOTO JIbHSIHOTO BOJIOKHA.
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Pucynok 8 — /luarpamma pacrsizkeHusi HABEeCOK APTHH TPENaHOro BoJIOKHA (maptus 1 — TeMHasn
JMHMA) NpU Ko3(pduuuenTe Bapuanuu paspoiBHoro ycuius y BK, pasnoro 20 %

K Takomy nonoxurensHoMy 3(ddexTy Takke OyAyT NPUBOAUTH MEPONPUSTHSA, CIIOCOOCTBYIOIINE
CHIDKEHHIO «BHEIIHEI» HEOJHOPOAHOCTH TPENaHOro BOJIOKHA, OOYCIOBICHHON HEPOBHOTOH CBOMCTB
BOJIOKHA B pa3HbIX Nadkax (pyJioHax) mpu npuemke. Takol BHUJ HEPOBHOTHI BO3MOYKHO YMEHBIIATh Ha
JTanax MOJIY4eHHs BOJIOKHA Ha JIbHO3aBOJAX, @ UMEHHO IIPU MOATOTOBKE MAPTHUI BOJIOKHA K OTIIPaBKE
norpedburensMm. Tak, Ipu COPTUPOBKE TPEMAHOTO BOJIOKHA CIIEAYET OPUEHTHUPOBATHCA HA MOATOTOBKY
TOPCTEW BOJIOKHA, IMOJY4YaeMbIX HA BBIXOJE M3 MSJIBHO-TPENAIBHOIO arperara, U3 TPECThl PaBHBIX
CBOMCTB.

BbiBOABI.

1. Pa3peiBHOE ycuine BOJIOKHA U KOY(DPHUIIMEHT BapHAaIMK 110 ’TOMY CBOMCTBY OMpEAeINsieTCs Mo pe-
3ynbTaTaM UchbITanus 30 HaBeCOK, KaKaas U3 KOTOPBIX, KaK MPaBUJIO, IPEICTABIISICT OJHY Ma4Ky BOJIOK-
Ha, OTOMpPaeMyI0 TIpU MPUEMOYHOM KOHTpoJie. Maccy BOJIOKHA B OJIHOM Mauke BBIPA0ATHIBAIOT U3 OJTHOTO
pyJioHa, cpOPMHUPOBAHHOTO M3 JICHTHI CTEOJIEH MpU MX MEXaHWYeCKoi oOpaboTke. B neHTe ¢ AmMHOM,
TpeOyemoit st GOpMUPOBAHUS TUIIOBOTO PYJIOHA, CBOMCTBA CTEONEl TpecThl (ITMHA cTe0Iel, UX IBET U
MOKa3aTeNlb OTICIIIEMOCTH) ITOABEPIKEHBI BAPbUPOBAHHUIO. ITO TPEIONPEACIIIIOT BapHAIUIO MPOYHOCTH
Ha pa3pbIB BOJOKHUCTHIX koMiLekcoB (BK) B ogHoIf HaBecke.

2. CraHmapTHas METOJUKA OIPEICICHUS Pa3phIBHOTO YCHIIHS ITyTeM OJHOOCHOTO pa3phiBa HABECKH
B Buje myuka BK mo3Bossier paccmatpuBath pe3ynbTaT pa3pbiBa Ha OCHOBE TEOPETHUECKUX MOJIOKEHUH,
13 KOTOPBIX BBITEKAET MOHATHE KOd(h(QHUIIMEeHTa HCITOTb30BaHus mpouHoct BK B myuke.
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3. MHcnonw3ys CTpyKTYpHO-UMHUTAIMOHHOE MOJICIIMPOBAHUE MPOIIECCa PACTSKEHUSI U pa3pbiBa COBO-
KYITHOCTH TapajuienbHO cBsizaHHbIX BK B BHze ynmpyrux Tei, yCTaHOBJIEHA 3aBUCHMOCTH Pa3pbIBHOTO
YCUJIMS HAaBECKU HE TOJBKO OT Pa3pbIBHOW MPOYHOCTH cocTaBisomux €€ BK, HO n OT ux Bapuauuu no
3TOMY CBOMCTBY W YIPYrocTd Ipu pacTskeHuu. [Ipu nossimennn kodduimeHTa Bapualiy B IsITh pa3
pa3pbIBHOE yCUITME HABECKU MOXKET CHMKAThCsI MPUMEPHO B 1,5 pasza.

4. Peanuzauus Ha CTaausAX arpolpOM3BOJICTBA MEPOIPHUATUN 10 CHUXKEHHIO HEPOBHOTHI CBOICTB
cTebmneit TpHSAHOM TpecThl (10 AJIMHE, IBETY U CTETICHU BBUICKKH) MOXKET CYIICCTBEHHBIM 00pa3oM BIIH-
ATh HA IOBBIIIEHUE HOMEPA TPEMAHOTO JILHSHOTO BOJIOKHA 3a CUET POCTa Pa3pbIBHOM HArpy3KH.
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PA3BBUTHUE CUCTEMbI BOJOCHABXKEHUA B AHI'VIMU B 3I10XY CPEJHEBEKOBbS
(HA IPUMEPE MOHACTBIPCKOI'O U I'OPOJACKOI'O BOJOCHABXEHMUS)

bammakosa E.B., ®I'bOY BO HBanosckas 'CXA;
I'yceBa MLA., ®I'BOY BO Uanosckas 'CXA

Bona Bo Bce BpemeHa wnrpaJjia BasKHYIO POJIb B JKHU3HM YeJ0BEeKa. B wacrrocTn, oHa BbpICTyIaja
BasKHBIM (DAKTOPOM JJIA PA3BUTHA KAK HACEJEHHBIX IIVHKTOB, TAK ¥ MECT PEeJIHIVIO3HOTO ITOKJIOHEHHA.
Harras pabora faeT mIpenCcTaBeHMe O PA3BHUTHI CHCTeMbI BOJOCHAOkerHna B CpegHeBeKoBoy AHT-
g VlcesrefoBaHme MOKa3aJi0, 9T0 OCHOBHEIE VICTOKY OPraHM3AIMI [[eHTPAJJIH30BAHHOIO BOJOCHAOKE-
HIA HACEJEHHBIX IIVHKTOB CTPAHBI MMEIOT B CBOE€J OCHOBE JOCTHKEeHHA Prumckort nmmeprr. Ilocaesn-
HAA, 3aBoeBaB Bpuranmro, crasa akTHBHO MCIOIB30BATE CBO¥ OOraThlyi OIBIT B OPraHHU3AIMI [JeHTPA-
JIMI3OBaHHOIO BO,ZZOCHH&HCEHMH MECTHBIX HACEeJICHHBIX IIYHKTOB. Bcem nzBectTHBI PHMCRIE€ AKBEJYVRII,
¢orTaHBEr M Tepmbl IlepBeivy, KTO B AHIVIMIM CTAJI CO34aBATH CBOIO CHCTEMY BOJOCHAOXKEHIA, ObLIN
MOHACTBIPpH. Bo-IE€PBBIX, OHHM HYKJAJVCH B YHCTOH BOJE JJIA IMPOBEACHHUA DEJTUTHO3HBIX 00PAL0B, BO-
BTOpbIX, B CpegHre BEeKa MOHACTBIPH OBLIN BAa’KHBIMI I[EHTPAMM COLHAJIbHO-IIOJHTHIECKOH, SKOHO-
MHHecKor JKHu3HM obrgecrBa. Kax npaBmiio, opragmn3ania BOJOCHAOMKEHIA MOHACTBIPEY IIPEACTABIIAIA
CcO00¥I CJIOXKHYFO CHCTEMY CBHHIJOBBIX TPYO, pacCHOJIOMKEHHBIX MOJ OIPENEJIEHHBIM YIJIOM. OTO M03BO-
JIAJIO BOZE, IOJ BECOM CBOEY TAMKECTH, CBOOOJHO TeYb 10 HuM. MOHACTBIpY AKTHBHO JEJIHJINCH CBOVI-
MI JOCTILDKEHHAMI C OJIM3JIEXKAINUMI ropojgamy. Tarxod mpumep Hora3piBaroT JlmarosH, Hecrep,
Ircerep n Iocrep. Iopona Tarsxe CTPEMIUIICE CBOMMIM CHJIAMIH IHOAREDIKIUBATE CAHUTAPHOE COCTOA-
HHE€ MEeCTHBIX BOJHBIX 00BEKTOB. B "acTHOCTH, OblIa 3alIpeIljeHa CTHUPKA OebA B MCTOYHUKAX W Ka-
HaJlax, «IpA3HbIe pemecsaa» ¢ XV crajn aKTHBHO IIEPEHOCHUTECA HA MYHHULHIAJJIbHBIE OKpanHbL Orpa-
HII97BaJIOCH HOTpEﬁ/]EHP[E YUCTON BOZbI BOJOEMRVIMI IIPOX3BOJACTBAMI, ,ZZ@IZCTBOB&JIH CypoOBbIe
HITPagOeI 38 COPOC TPA3M M OTXOHOB B HCTOYHIKIL

KoroueBpie caoBa: CpengreBeroBas AHIINA, BOJOCHAOXKEHIE MOHACTBIPEH, OPTaHMU3AI[MA IeHTPAa-
JIH30BAHHOIO BOJOCHAOXKEHIA, TOPOJa.

Hua rrrupoBaana; Bammvarkosa E.B., I'yvcesa M.A. PaazBurie crcTeMbl BOJOCHAOKeHA B AHIVIHI B
srnoxy CpegHeBeKOBbA (HA MPHMEPEe MOHACTBIPCKOILO ¥ TIOPOJCKOrO BOJOCHAOMeHHA) // ArpapHbIi
BectHNK Bepxaeporixpa 2022. No 3 (40). C. 106—111.

BBez]eHne. Hannune BOAHBIX MCTOYHHMKOB W OpraHu3anus LHEHTPATIM30BAHHOIO BO}IOCHa6)KeHI/I$[ B
Cpennue Beka SIBISUTMCH BAXKHBIM (DaKTOpPOM JUIS pa3BUTHsSL JOOOTO HAaceNeHHOro NyHKTa. Boma
HCII0JIb30BaJIaCh HE TOJIBKO 1JIA OBITOBBIX HYXI, CO6J'IIO)I€HI/I$I CAaHUTApPHBIX HOPM, HO U IJId IPOBCACHUA
PENUTHO3HBIX 00PSIOB, CIIOCOOCTBOBAJIA PA3BUTHIO BOJIOEMKHX MPOU3BOJICTB.

IloctanoBka mnpoOJsemMbl. HHTEpeCHO NPEACTABIAECTCS MPOCIEAUTH HCTOKH  CTAHOBJICHUS
[EHTPaTN30BaHHOTO BOJOCHAOXeHHsI B AHrauum B dmoxy CpenHeBekoBbs. JlaHHBI BOMpPOC MBI
pacCMOTpUM Ha MpPUMEPE MOHACTBIPEH, KOTOpbIE NEPBBIMH CTajld BBICTPAUBATH CBOIO CHUCTEMY
BOJIOCHAOKeHUs. 3aTpOHET Halle UCCIEJOBAaHME U TOpojAa - BaXHbIE I[EHTPHl COLHUAIBHO-
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HYKOHOMHYECKON, TTOJTUTUIECKOM JKU3HU CPETHEBEKOBOTO OOIIECTBA, AJIsi KOTOPBIX BOIPOCHI 0OecreueHHs
YHCTOM MUTHEBOM BOJON TAK)KE CTOSUIN JI0BOJIBHO OCTPO.

OcHoBHasi 4acTb. V3BecTHO, 4To B Ooyiee paHHMI mepuox Haubosiee Pa3BUTYIO CUCTEMY
BOJIOCHAOkeHUsT uMmena Pumckas wummnepus. 3aBoeBaB bputaHuio, puUMIIsSHE INpPUHECId U CBOU
JOCTIKEHUS B 00JIACTH JOPOKHOTO CTPOUTEIHCTBA, BOAOCHAOKEeHUs. BceM M3BECTHBI pUMCKHE JTOPOTH,
aKBEAYKH, TepMbl, KynajibHu U (oHTaHbl [1]. [lonroe Bpems B bpuTaHMHM OCHOBHBIMH HCTOYHHKAMHU
YUCTOM BOJBI BBICTYNAJIM E€CTECTBEHHBIE BOJOEMBI - pyubH, PEKH, o3epa. VCKycCTBEHHBIE BOJOEMBI
HOSABIISIOTCS. TOJIBKO C IMPUXOJOM pUMIsAH. B Hacrosiee Bpems B BennkoOpuTaHMM COXpaHWINCH PAJ
PUMCKUX akBeqyKoB. OmpeneneHHbIM MPUMEPOM 3[€Ch CIY)KUT akBeayk ropoaa [lopuecrepa. Kanau,
OoOHapy’KEHHbII NPH apXEOJOrMUECKUX PACKOIIKAX, CBSA3bIBAJ HECKOJIIBKO HCTOUHUKOB U IIOJBOJIUII BOLLY K
ropoackum aomam. lluprHa kaHamga cocTaBisia OKOJO YeThIpeX (yTOB, IIIyOMHA - OAUH QYT U BOCEMb
moiimMoB.  Keno® Obul  pacmonokeH MojA HEeOOJbIIMM  YIJIOM, M BOJAa IOJ CBOEH TSKECThbIO
CaMOCTOSITEJILHO MTPOJIBUTajach Mo akBEIYyKy [2, c. 75].

B nepuon CpenHeBekoBbsl IepBble, KTO CTajl aKTUBHO Pa3BMBATh CBOIO CHUCTEMY HCKYCCTBEHHOI'O
BOJIOCHA0KeHUS, ObLIIM MOHACTBIPU. BO-1IepBbIX, OHU HYX/IaJIKCh B BOJE JJISl IPOBEIECHUS PEIUTHO3HbBIX
o0psimoB. Bo-BTOphix, B CpenHue Beka MOHACTHIPHM OBUIM LEHTPAaMH OOINECTBEHHOH >KW3HHU, 4TO
TpebGoBaso 60IBLIIOro 00beMa BOIbI AJIsl XO3HCTBEHHBIX, OBITOBBIX HYX/I.

3aMeTHUM, YTO HEPEIKO HMCTOYHMKHM BOJbI BBICTYNANM KaK IpeaMeT AJis IMOKJIoHeHus. B mepuon
PEIUTHO3HBIX MPA3JHECTB MX YKpPALIaJd U MPOBOAWIM TOPKECTBEHHBIE LIecTBUA, 0Opsabl [3, c.19]. B
YacTHOCTH, B MOHAcCThIpe cBsitoro Muxamna B Caccekce enie B XII Beke Oblia cienaHa eMKOCTh B BHJIE
yamy ¢ OpoH30BbIMU KpaHamu. OHa pacrosarajach Iepei BXOJOM B Tpane3Hyro. MoHaxu OMBIBAJIM B
HEel pyKd Tepesa HadaioMm Tpames3bl. Boga B wamry mopaBajiach MO CBMHIIOBBEIM TpyOam. Mcrounuk ee
HaxojawiIcs Ha Bo3BblLIeHHOCTU. B XIV Beke B MOHACTBIpE MOSABISIETCS HEUTO, HAIIOMUHAOLEE BapUAHT
COBPEMEHHOTO YMBIBAIbHUKA. DTO OBLT pe3epByap ¢ BOJOW, KOTOPHIN MOJBEIIMBAIN Ha CTeHY [3, c. 21].

CrpoiiHas xe cucreMa BojiocHaOxeHust B bputanun Gepet cBoe Havasno ¢ XII Beka. 31ech HHTEpECHO
paccMoOTpeTh CUCTEMY BojocHa0xeHus1 benenukTuHckoro MoHacTsIps. IlepBoe ynmomuHaHue o ero Bojio-
cHaOxeHuu otHocuTcs K 1160 roay [3, c. 24]. M3BecTHO, YTO paHee CYIIECTBOBABIINE UCTOYHUKU HE Ja-
BaIM TpeOyeMblil 00beM Bojibl. [ToaToMy B XII Beke cucreMy BoJIOCHAOKEHHSI MOHACTHIPS OCHOBATEIBHO
NEPEYCTPOWIIN: BOJA CTaJla IOCTYNAaTh U3 UCTOYHUKOB, KOTOPBIE HAXOAMUIIMCH HA CEBEPO-BOCTOKE B UET-
BepTH MK OT Hero. CyliecTBoBaja U ClelUalbHas CUCTEMa OYUCTKU WU (QUIBTPALMU BOBI, JbIOBI
U30aBUTHCS OT KaKOro-JInOO Mycopa, HalpuMep, OMeTa KUBOTHBIX, IIENOK, OTXOJ0B IIPOU3BOACTB U JIp.
Jls 3TOTO MMENUCh crienaibHble OTCTOMHUKY ¢ MeppOpUPOBAHHBIMY IUIACTUHAMH (BOJa TEKJa depes
non). Tpyba BogompoBojia pacnojiarajiach HaJl pBOM U 4epe3 TOPOJICKYI0 CTEHY BXOJHJIa B MOHACTHIPb.
3areM nuia K yOOpHOM, B KOTOPOM MOHAaXHu OCYIIECTBISUIM CBO€ OMOBeHMeE. [[pyras TpyOa Bena Boay K
paKoBHMHE yMbIBAJIbHUKA, YTO pacrojaraics rnepena crojioBoi. Eme oHa - k yOopHOI niepes O0JIbHULIEH.
CymiecTBOBaIM U JONOJIHUTENbHBIE MPUCIOCOOIEHUs, 00JIeryaBIIie MOCTaBKY BOJBI: KpaHbl, MPOOKH,
MEXaHU3MBI JUIsl IPOMBIBKH TpyO. Bee 310 3HaunTenbHO 06ieryano TpyJ MOHAX0B, KOTOPbIE paHee ObLIu
BBIHY’KJICHBI JIOCTaBJIATh BOAY BpyuHyto [3, c. 25]. Jlanee Boga nuia k Kenrep6epu. Ilepuonndecku mo-
HaxXy MPOU3BOUIN OYUCTKY pE3epBYapoOB, YUCTUIN BOJHBIE CBHUHIIOBBIE TPYObl. OAMH U3 pe3epByapoB
MOHACTBIPS HAaXOJMJICSI HAIIPOTUB OaltHu ropojckoil cteHsl KenrepOepu. [leiicTBoBan u deTbipexapou-
HBIM aKBeAyK, KOTOPBIA IepeceKkasl TOPOJCKON poB M yxoawia B 3emio. Takke BoJa MOCTaBisIACh B
OOJIbHUILY MOHACTBIPA.

CymiecTBoBaio HECKOJIbKO BHUIOB TpyO. OcHOBHasg TpyOa BOIOINMPOBOJA MPOXOJMIIa yepe3 MEepBBIN
9TaXK ropojickoi OamHu. Mecto, rae TpyObl pa3BOJMINCH, HAXOJUIOCH B IEHTPAIIbHOM KaMEHHOM CTOJI-
Oe OamHu, Aanee Kaxaas BeTKa TpyO Lula 1Mo cBoeMy HazHadeHuio. [[pyras TpyOa miga BHU3 K MOJIOMY
cTonly u yOupana u3auikyd Boabl. [locnenHsss HENpPephIBHO TEKIa OT BEpXHEW LUCTEPHBI K MEPBOMY
3Taxy, Jajiee B MyHUIMNAIbHBIN KaHal. TakuM oOpa3oM, OCYIIECTBISUICS cOpOC OTpaOOTaHHOM U U3-
JUIIHeH Boawl [3, c. 25].
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BremHsis moctaBka BOABI B JANbHEWINIEM ObllIa BBEJICHA BO MHOTUX MOHACTBIPsIX AHTiuu. B gacTHO-
CTH, MHTEPECHBIN IPUMEP OpraHU3alMK BOJOCHA0KEeHU npeacTapisiio abbarctBo [llepbopu. Tam kanan
Mo/IaBaJl BOJY OT UCTOUYHMKA B OTOPOKEHHBIA BHYTPEHHUIN JIBOP MOHACTBIPS, /1€ pacrojiarajics pe3epBy-
ap s TpybonpoBoza [4, c. 86].

Ao606atctBy bonbe B Xommmupe, ocHoBanHOoMY B XIII cToneTuu, mocTaBisid BOAY OT MCTOYHUKOB C
BO3BBIIICHHOCTEM KaHaBaMU 4epe3 IO0Jis, MOCPEICTBOM CBUHIIOBBIX TPYO. 3aMEeTHM, UYTO COBPEMEHHBIH
My3ell ipu a00aTCcTBE IEMOHCTPUPYET IKCIOHATHI TNIMHSHBIX TPYO, KOTOPBIE MOKHO CUYMTATh CBUICTEIb-
CTBOM PHMCKOT'O ITPOMCXOXKICHHS CUCTEMBI BOJIOCHAOKEHHS paHHECPETHEBEKOBOM AHTimu [2, ¢. 98].

B xonne XIII Beka Obwia caennaHa mepBasi MOMBITKA 3aMMCTBOBAHUS BOJIBI HA TOPOJCKHUE HYXKIBI OT
MOHACTBIPA, KOTOPBIKA pacrnonarancs B npuropojae Cayrremntona. Monaxam ¢panmuckaninam B Cayr-
TeMIITOHE OBLJIO MPEJOCTaBICHO MPAaBO OrOPOAMTH KAMEHHYIO CTeHY McTouHuKa KeynBemn B momectse
[Mupmu [5, c. 114]. HecMoTpst Ha CyliecTBYIOIIME pa3HOIIACHs MEXAY MOHACTBIPEM U TOPOIOM, I1O-
CIIEHEMY DPa3pelIMIN KCIOJIb30BaTh KOHCTPYKLHUIO TPyOONpoBOAa Ha HYXKABl MyHHIunamurera. OH
CMOT OTBECTU OJIHY TPYOy OT LUCTEpPHBI, B pe3yibTare 4ero Tpyda Obuia MpoBe/ieHa Yepe3 CTEHY MYXK-
CKOT'O MOHACTBIPSI K BHEITHEH CTOPOHE ropoja. 3aMeTHM, YTO BCE PACXOJIBI 110 BBITOJHEHHIO 3TUX paboT
OBLIM BO3JIOKEHBI Ha roposkaH. OAMH U3 MyHKTOB COTJIAIICHHS] BKIIIOYAIl TI0OBIe TPaThl, CBA3aHHBIE C pe-
MOHTOM U 3aMEHOU TPYyO, MpeIHA3HAYCHHBIX HE TOJIBKO IS HYXKJ rOpoja, HO U i MoHAcThIps. [lo no-
roBopy Hadaja XV cToieTusi, Korjaa TpyObl OKOHYATENbHO MPUILINA B COCTOSIHUE ynaaka, CayTreMnToH
OBUT BRIHYX/ICH B35Th Ha ce0s1 BCE 3aTPaThl IO PEMOHTY M BOCCTAHOBIICHHIO TpyOOmpoBoaa 10 pabouero
cocrosiHus. Ha 5Tu nenu ObuiM MpUBIEYEHBI CPEACTBA T'OPOXKAH, KOTOPBHIE OCTABJSUIM 3HAYUTEIbHBIC
CyMMBI B KadyecTBe OJaroTBOPUTEIHLHOCTH. Mdp M 00mMHA ObUIM BBIHYKICHBI MOJHOCTBIO COJEPKATH
LEITYI0 BOJHYIO CUCTEMY, BKIIIOYasi TPYOOIIPOBObl. B 4acTHOCTH, OHM yCTaHOBWIIM JIB€ CBUHIIOBBIC TPY-
Obl, OZIHA U3 KOTOPBIX o0ecreynBaa HyX/Ibl TOPOJIa, a Ipyras UCIOIb30BANIACh ISl HYKJl MOHACTHIps. B
cepenuHe XV Beka MPoU30IILIA Mepeaada COOCTBEHHOCTH TPYOOIPOBOAa MPEACTABUTEISIM MYHUIIUIIATb-
HOM runpauu. [IpaBo Ha pacmopsKEHUs MOAaud BOABI OCTABAJIOCh PAaBHOE MEXIY TOPOJIOM M MOHACTHI-
PEM - M3p U MOHAXHU B PaBHOM CTENEHM BIAJENH KIIFOYaMH, O3BOJISIOIIMMHU OTKJIIOYAaTh MOCTABKY BOJbI
o Mepe HeooxoaumocTH. [logoOHast BoiHas cucteMa coxpanmiach 10 Havana X VI cronmerus [5, c. 116].

K XIV cronetuto cropbl ¥ KOHGIUKTHI BOKPYT TPYOOIIPOBOa, HCTOYHUKOB C MTUThEBOW BOJOW CTAHO-
BUTCSl 3aKOHOMEPHOCThI0. Hepenko 3a pasperieHreM 3Tux KOH(QIMKTOB 3aMHTEPECOBAHHBIE CTOPOHBI 00-
palairch Ha camblif BRICOKUN ypOBeHb. Tak, HampumMep, B crope Mexay abbarctsom Casroro Ilerpa B
['moctepe 1 MOHaxamMHu HUIIEHCTBYIOUIETO OpJieHA O BJIAJCHUM U HCIIOJIb30BAHMM MCTOYHMKA, a TaKkKe
MPUJIETAIOIIEro K HeMy TpyOOmpoBo/ia, B KadecTBe apOUTpa BhICTyMan kKopoib Dayapa IlI. B urore cmop
3aBepUIIICd KOMIIPOMHUCCOM - MOHaxaM ObUIO NMPEAOCTaBJICHO MPaBO HA HMCIOJIb30BaHUE OJHON TpeTH
Bo/ibl. OHa MoJjaBanach K MOHACTHIPIO MIOCPEICTBOM CBUHIIOBBIX TpyO. MOHAaXu MOTJIHM HCIOIb30BaTh BO-
Jly C paccBeTa JI0 3aKaTa KaxJyto cy000Ty, Ipu 3TOM BCs OIIaTa 3a CoJepKaHUs BOJAHOIO KaHaja Bo3Ja-
ranack Ha ab6arctBo. K Havany XV croneTuss MOHaxH mepenail TPH YETBEPTH BOJBI OT UX MOJA3EMHOM
CBUHIIOBOM TpyObI ropoay. [logoOHas cutyauust Habmonanach B JIlunkonbHe, Yectepe u B Jpyrux ropo-
nax [5,c. 117].

Oco6pIM criocoboM cHabxkacst cooop B Dkcerepe. Apxeonornueckue packonku 1931 roga ykaspiBanu
Ha Pa3BETBJICHHYIO CUCTEMY TyHHeJEH moj ropoaoM. Ilo mpeanonoxeHuto yueHbIX, TaHHbIE XO/bl UC-
MOJIb30BAJIMCH WM B Cllydae BbUIA3KHU, B MIEPUOJI OCAJIbl, U3-3a CTE€H TOpPOJia, WK KaK BOJAHBIE MPOTOKHU. B
MOJIb3Y TOCIEAHEH BEPCUU YKA3hIBAET TOT (PAKT, UTO B TOHHEISX UMEIOTCS BOJHBIE KaMeHHBbIe cTOKU. [1o
HUM BOJIHBIN MOTOK MOT MATH OT uctodHuka CBaroro Cumyaiia, kotopsiid B XIII Bexe oOcmy)uBacs
OOBIKHOBCHHBIMH CBSIIICHHUKAMHM, a He MOHaxamH [6, c. 182-183].

OTH KaMEHHbIe TYHHENIU NeHCTBOBaM Kak OecTpyOHBbIE BOAONPOBOABI Ui CHaOXeHUs cobopa U ro-
pona ao cepenunbl X1V Beka. BrocnenctBun Ol A00aBIEH elle HOBBIM UCTOYHHUK CHAOKEHUS BOJOMH,
KOTOPBIM HaXOAMJICA Ha HEOOJBIIOM PacCTOSHUM OT cTaporo. Bona moctynana B 31anust Bo qBope CBs-
toro [leTrpa, OT KOTOPOTO pacHpoCTpaHsIach MO TPEeM KaHallaMm: B cOOOp, B ropol B ab6arcTBo CBATOrO
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Hukonas. 3amMeTum, 4To JBOE MOCIEIHUX BBIIUIAYMBAIN PYKOBOJCTBY coOOpa Mo 8 MIMJTMHTOB B TOJ 32
BozlocHaOeHue [6, ¢. 183].

AKTHUBHOE CTPOUTEIHCTBO COOCTBEHHBIX BOJOIIPOBOIOB B TOpoiax HayHeTcs Toiabpko ¢ XVI Beka [7, c.
59-64]. Tak, B Jlongone B 1513 roxy Ha cTpouTenbCcTBO TpyOompoBoaa 06110 BhizeaeHo 1000 mapok. Bo-
Jla B TOpO/J M0JjaBajlach B HECKOJIbKO PAallOHOB OT MCTOYHMKA 10 CBUHLIOBBIM TpyOaM, NPOXOAMUBILIHUM I10
3emiie Ha ri1youHe oT 8 10 18 ¢yToB, U Bpe3aauch B TpyOOIPOBOI B coceiHeM palioHe. HecmoTpst Ha 3Tn
Mepbl, 00BEM BOJIBI, KOTOPBIN MOCTYNAJl OT UCTOYHHUKOB, HE OTBEYAJI 3aIIPOCaM U MOTPEOHOCTSIM JKUTENEH
ropoja [8, c. 18].

3aMeTHM, YTO MyHHULIMIIAJIbHBIE BIIACTH aKTUBHO NOAECPKUBAIN UHKEHEPOB, KOTOPBIE BBOJMIIM HOBa-
TOPCKHE MPOEKTHI [0 Pa3BUTHUIO CHUCTEMbI BOJOCHA0KEeHUs ropoioB. Tak, Hanpumep, B 1546 roay coBer
Jlongona ogo6pun mpoekt Muctepa Yunibsima JlamOe - uneHa koponeBckoit nmanatel ['enpuxa VIII, koTo-
PBIN BBICTYNUII HE TOJIBKO B KaueCTBE MelleHaTa, HO U MHXkeHepa. Maes 3akitouanack B TOM, 4YTOOBI CBSI-
3aTh MEXKAY CO00 HECKOIBKO UCTOYHHUKOB C MOMOIIBIO CBUHIIOBBIX TPYO M NPOIJIHMTH TPyOOIPOBOA Ha
JIBE THICSYU SIPJIOB JI0 COCeNHEro paiioHa. Takoil TpybomnpoBoa Mor BMenath B cedst 120 Benep BoAbI, U
€ro CTPOUTENHCTBO 0001LIOCh B 1,5 Thicsun ¢yHTOB [9, . 14].

Jpyroit mpoekT ObuT MpenyokKeH royaHackuM urxenepoM Iutepom Mopucom. OH npeanoxun yc-
TAHOBUTH BOJSHOE Kouieco moJ apkoi Jlonmonckoro mocta. Mes mpoekra 3akirodanach B TOM, YTOOBI
nepepacnpeeNuTh MOTOKH BOJIbI OT Tem3bl. [IpuHuun qeiicTBUs MeXaHu3Ma 3aKII0Yalcs B CIEAYIOMIEM:
Bpallasich, KOJECO MPUBOAWIO B ABMKEHHUE HACOC, C MIOMOILIBIO KOTOPOTo BOJa MojjaBajiack B TpyOorpo-
BOJI, a 3aTEM B LIUCTEpHY pe3epByapa. OTMETUM, UTO CPEICTBA, BbIICICHHBIC Ha JAHHBIA MPOEKT, ObUIH
MUHHUMAaJIbHBIMHU, U TIOJIHOCTBIO €T0 peaan3oBath He yaanock [10, c. 85].

[Tpu 5TOM MapaienbHO CO CTPOUTENBCTBOM BOASHOTO Koseca [1. Mopuc npeanoxusi eie oJHy CXemy
OpraHu3ali MYHHIIUIIATBHOTO BoI0CHAOKeH . CyTh €ro Hen COoCcTosia B TOM, YTOObI Boy u3 TeM3bl
M0J1aBaTh B JIOMa FOPOKaH C MOMOIIBI0 HarHETaTeILHOT0 HacOoCca, KOTOPBIM Haxoauscs psiioM ¢ JIoHaoH-
CKHM MOCTOM, Y€pe3 CBUHIIOBbIE TPYObl B BOCTOUHYIO 4acTh ropoja. Ilo Bcelt BUAMMOCTH, 3TOT MPOEKT
YJIOBJIETBOPHJI BCE OCHOBHBIE 3aIPOChl MECTHBIX BJIACTEH, TaK Kak ¢ MH)KEHEpOM ObUI 3aKJIIOYEH apeH]-
HbIi norosop Ha 500 nert. [11, c. 556].

B HEeKoTOpBIX MCTOUYHMKAX MPUCYTCTBYET OMMCAHUE ITOro MexaHu3Ma. KOHCTpyKILus 3aKiroyanach B
TOM, 4YTO JIONACTh KOJieca Bpallaiach 0 MOBEPXHOCTH PEKHU 3a CUET MOCTYIMAIOIIEro U yObIBAIOIIETO MOo-
TOoKa BoJpl. K Koslecy Kpenuiics CTepKeHb, COEIUHAIOINN €0 ¢ AByMs HacocaMu. Bo Bpemsi BpaleHus
KoJIeca MOMEpPEeUHbI BaJl, PacllOIOKEHHBIN B LIEHTPE, MOAHUMAJICS BHU3 U BBEPX, MPUBOJAS B JIBUKECHHE
CTEPKEHb, KOTOPBIM B CBOI OYEpe/b NMPUBOAUI B JAEUCTBHSA HACOCHL. JTa BOJA MOJHMMAJACh BBEPX HA
128 ¢yHTOB, MPOXOJI MHUMO BOJIHOW OAallHH, a 3aTeM MOCTyIaja B IHCTEPHY, a 3aT€M IOCPEACTBOM
CBUHIIOBBIX TpyO BOJIa MOCTyNajla B BOCTOYHYIO YacTh ropoza. [12].

B 1594 rony ObL1 peUIoKeH elie OJUH MPOEKT, aBTOPOM KOTOPOTo BBICTYNHI HHXkeHep beBuc Byi-
Mmap. Llens ero 3akiatoyanack B TOM, YTOOBI TOCTABIJIATH BOJY B 3amaHyto yacTh Jlongona. B npoekre Obl-
J1a 3aJI0)KEHA Uesl UCTIONIb30BaHMs KOHHOTO npuBoja. B omimune ot unei [Tutepa Mopuca, KOHCTpyKLHs
MIPUBOAMIIA B JCHCTBUE 4 HAcOCa, CBSI3aHHBIX MEXIY CO00M TpyOOmpoBoOM 1 paboTana Ha ABYX Mexa-
HU3Max. Camu TpyObl OBIIIM U3TOTOBIIEHBI U3 TOJICTOTO CBUHIIA ¢ O0sbIIMM AuaMeTpoM [9, c. 30].

OtnenpHOM TEeMOW NI MCCIENOBaHUS ABIsSETCS MpoliemMa MOJJAepKaHUsl CAHUTAPHOTO COCTOSHUS
BOJIHBIX OOBEKTOB ropoioB. Hepenko Tyzaa momnajian MoMeT *XUBOTHBIX, IPSA3b C YU WK OTXO/bI 1I€XOB.
MyHununanpHas aJAMHHUACTPALMS JOCTaTOYHO CYpOBO HaKa3blBajla HApYIIMTENEH UYHMCTOTHI MECTHBIX
BOJIHBIX 00bekToB. Hanpumep, Bnactu Jlectepa B 1467 rony 3ampeTuin CTUPKY Oelbsi B TOPOACKHX Ka-
Hajax IMoJ CTpaxoM TIOPEMHOTO 3akiroueHus [8, ¢. 291]. JloBoapHO cyliecTBeHHBIC MITpadbl OBLTH U 32
cOpoc 11exaMy CBOMX OTXOJOB B UCTOUHMKU. OHHM BapbUpOBaIMCH OT 3 mI. 4 1. 10 20 mI. B 3aBUCUMOCTH
ot ropoaa [13, c. 210; 14, c. 22]. Ocob60 ocTpo npodieMa YUCTON MUTHEBOM BOJIBI BCTanma B XV Beke. B
9TO BpeMs ropojia ObUTH BBIHYKAECHBI OTpaHUYUBATh NTOTPEOICHUE YUCTONW BOBI BOJOEMKUMHU MIPOU3BOI-
cTBamu, Tpaktupamu. Hanpumep, B KoBeHTpH nBoBapaM MOKHO OBLIIO MCIONIB30BaTh BOJY Ha CBOU HY-
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X116l TObKO B Oynuue auu. Ltpad cocrasisn 4 nmenca [14, c. 295]. B 310t ke nepuos B ropojax cTaiu
AKTUBHO MEPEHOCHUTH «T'PSA3HBIE peMecia» Ha MyHUILIMNAIbHbIE OKpauHsbl [ 15, ¢. 58; 11, c. 234].

3a CaHUTApHBIM COCTOSIHUEM BOJHBIX MCTOYHHKOB B TOPOJIaX CIECAWIN MYHUIUIIAIbHBIC CIYKAIUE -
KOHCTEOJIM, Cep>KaHThI, OJCPMEHBI, CMOTPUTENN U JIp. BIUTENbHOCTS MPOSBIISUIA U CaMU MECTHBIE JKU-
TEJIU, KOTOpbIEe ObUIM HAIPSIMYIO 3aMHTEPECOBAHBI B YUCTOM MUTHEBOM Bojie. Tak, B «AHHanax besepiny»
noa 1369 rogom ymoMsiHYT (akT TOMMKH TOPOXKaHAMH YETHIPEX MPEJICTABUTENEH IIeXa CYKHOBAJIOB,
cOpachIBarOIIMX B KaHAJI OCTATKUA CBOETO MPOU3BOJCTBA. [Ipy CXOKHUX 0OCTOSATENBCTBAX OBUIN 3ajepKa-
HBI U BOE *uTenen mecteuka Kenareu [15, c. 23].

BeiBoabl. Takum 00pa3oM, MOKHO yTBEpIKIaTh, YTO BOMPOCHI BOAOCHAOKEHUsI ObUIM aKTyaJbHBI HE
TOJIBKO JUIsl MOHACTBIPEH, HO U JJI IPYTUX HACEIEHHBIX MYHKTOB CpeHEBEKOBOW AHIJIMH, B YACTHOCTH,
Utst TopoioB. OHAKO MCTOKU OpraHU3aIluU IIEHTPATM30BAHHOTO BOJOCHAOXKEHUST YXOAAT CBOUMHU KOp-
HSMHM K MOHACTBIPSIM, KOTOpPbIE B 3TOM BOIIPOCE aKTUBHO HMCHOJb30BaJId ONbIT Pumckoi nmnepuu. He-
CMOTpPSI Ha CBOIO 3aKPBITOCTh, MOHACTHIPH TOTOBHI OBLIU JICITUTHCS CBOMMH JOCTIKECHUSMH B 00JacTH
OpraHMU3aIi CUCTEMBbI BOJIOCHAOKEHUS ¢ MyHUIIUNIAJbHBIMU BJIACTAMHU, YTO B JAJIbHEUIIEM MOCITY>KHUIIO
OIpeIeIEHHBIM TOJYKOM K Pa3BUTHIO aBTOHOMHOI'O TOPOJCKOT0 BoJocHa0keHus. ['opoaa co cBoel cro-
POHBI TaKKe MPUJIATAIA CBOM YCHJIMS JJIS MOAJCPKAHUS CAHHUTAPHOTO COCTOSIHUS BOJHBIX OOBEKTOB,
pacroJiaraBIuuxcsi Ha UX TEPPUTOPHUH.
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INPUMEHEHHUE IU®POBBIX TE}(HOJ’IOFI/Iﬁ JJI51 POPMHUPOBAHUASA
NHOA3BIYHOU AYANOBU3YAJIBHOU KOMIIETEHIINU B ’)KUBOTHOBO/ICTBE

Edumona O. I'., DI'bOY BO benropoackuii 'AY;
HIBenos H. H., PI'bOY BO benropoackuii '[AY

B cBA3M ¢ LHUEQPOBBIM aCIEKTOM DA3BHUTHA CEJIBCKOIO XO03A¥CTBA M AIDAPHOr0 00pa30BaHIA, HEOO-
XOJUMO pPa3BHBATEH Yy CTYJEHTOB COBPEMEHHBIE KoMIIeTeHIwy. lIpogpeccroHa IbHO-0pHEeHTHPOBAHHOE
JIMHTBHCTHHYECKOE 00pa30BaHNE B arpapHOM BYS3€ HAIIPABJIEHO B TOM WycJe Ha (DOPMHUPOBAHIIE HHO-
A3BIYHOY KOMIIETEHI[IY, 00€CIeyNBAOIer] BBITYCKHIKAM TOTOBHOCTE J CIOCOOHOCTH Y9aCTBOBATEH B
pogheccrioHaIbHON JeATeJIbHOCTH HA HMHOCTPDAHHOM A3bIKE. B crarTbe mpennpruHATa IHOMNbBITKA OIje-
HHUTHb 9PPeKTHBHOCTE LMPPOBBIX HHOASBIIHBIX AYAUOBHU3YAJIBHBIX MAaTEPHAJOB JJIA IPHOOPETEHHA
SHAHMI ¥ HABBIKOB OOPAILJEHVA C JKHUBOTHBIMI CTYAEHTaMMU-300TeXHUKamy. Breapas M T-rexHorornun
B 00pal30BaHNI, MOXXHO HAYYUTEH CTYAEHTOB PAaCIO3HABATH OOBEKTHI, OIPEJEJIATH OTHOCHTEJIbHBIE
pasmepsl, popMy 6e3 HemoCpenCTBEHHOIO KOHTAKTA C JKUBOTHBIMM, YTO OJIATONPHATHO CKAa3bIBAETCA
Ha 6e301acHOCTH ¥ KOM@OpTe BCEX YHYaCTHHKOB mporecca. Me xaucuimHapHbI T0AX0] T03BOJIAET
COKDATHTH BPEMA HA M3YHEHVE KaK MHOCTDAHHOIO A3bIKA, TakK ¥ 300TexHwH. Pasznoobpaszme ghopma-
TOB repenady 3HAHMF ITO3BOJIAET OCYIECTBJATH 00pa30BaTEeJIbHBIN IPOLECC HA YPOBHE, COOTBETCT-
BYIOIJEM ITOTPEOHOCTAM OyAyILHX BBIIYCKHUKOB. VICrIo/Ib30BaHNE Pa3HBIX WHCTPYMEHTOB CIIOCOOCT-
BYeT IMOBBIIIeHHIO MOTHBALMI K OOYHYEHHIO B BY3€, CO3JAHMI0 KOMOPTHBIX YCJOBHI JAJIA CAMOCTOA-
TeJIbHOY pabOoThI CTYLEHTOB II0 H3YYEHHIO ¥ 3aKDEIIEHII0 MATEPHAIA 3a4€HICTBOBAHHBIX JUCIIUILINH,
IOBBIIIEHNIO 3QDERTHBHOCTY 3aHATHY. Haydrnas HOBr3Ha: IpuMeHEHwe LHPOBOro MHCTDYMEHTA-
PHA, OCHOBAHHOTO HA VICIOJIB30BAHMI PABHOOOPAZHBIX METOJOB M IPHEMOB BHU3YAJHUIALHI YIeOHOM
HHGOpMALI [0 JHUCLHUILIHHAM «S300TeXHUA» 1 «JIHOCTPAHHBIH A3BIK» - YCKOPAET YCBOEHVE yIeOHO-
ro marepnaJa. IIparTuieckad 3HAYHMOCTH COCTOHT B BOBJIEYEHMI CTYJEHTOB B 00pa30BaTEeJbHBIV
porecc Kax OJHO¥ M3 IVIABHBIX 33444 COBPEMEHHOIO IMPENoAaBaTesIA By3a, hopmupyromjesica baaro-
AAPA HUGPOBOMY MBIIIIIEHHIO 1€4arora, OCHOBAHHOMY HAE IPHMEHEHMI CIIOCOO0B I IMIPIEMOB V€DK~
BaHIA BHUMAHWA J HOAAEPDIKAHIA YIEOHON MOTHBALVIIL.

KorroueBnie citoBa: nHOCTpaHHBIN A3BIK, 300TEXHIA, MEXKAVUCLHUITINHAPHOCTD, BBICIIIEE 00pa30BAHHE,
CEJIECKOE XO03AMCTBO, KOMIIEeTeHI[HUA.

Hra gurupoBarna: Egumvosa O. I, Ilsenos H H. Ilpumernernwe [uppOBBIX TEXHOJIOIMH JJIA
QOopMIIPOBaHIIA HHOA3BIYHON &YAVMOBHU3YAJIbHOV KOMIIETEHLVI B JKHBOTHOBOACTBE ,// ArpapHbIi
BecTHIK BepxHeposnxba 2022. No 3(40) . C. 112—-118.

BBenenune. B 300TeXHHYECKOW MpPaKTHKE OYEHb BaKHBIM MOMEHTOM sBIsieTcss OoHMTHpOBKA. OHa
IIPUMEHSETCA I BCEX BHUJAOB CEIbCKOXO3SMCTBEHHBIX J>KUBOTHBIX. DOHUTHMPOBKA IpUMEHSAETCA MJIA
OILICHKH JKMBOTHBIX 110 TUIEMEHHBIM WU MPOAYKTHBHBIM KadeCTBaM, ONPEICICHUS UX HA3HAYECHUS U Nallb-
Hemero ucnosnb3oBanus. OJHAKO B 3TOW CTaThbe pacCMaTPUBAIOTCS BONPOCHI MCIIOIB30BaHUS OOHUTHU-
POBKHM B MOJIOUHOM CKOTOBO/ICTBE. BepHee cka3aTh, He Bcell OOHUTHUPOBKH, a TOJIBKO OT/IEIbHON €€ YacTh
— UCIIOJIB30BaHUE NIPOMEPOB KUBOTHBIX IS OLICHKU HX IO DKCTEPbEPY M KOHCTUTYLMH. M3BeCTHO, 4TO
JUISL B3ATHS IPOMEPOB HMCIIONB3YIOTCS MEpHAs NaJIka, MEPHBIA LUPKYJb U MepHas JieHTa. J{Jis Toro 4ToObl
NOJYYUTh JaHHBIE TPOMEPOB, HEOOXOAUMO MOJOWTH K KUBOTHOMY. Ha mpuBsi3u 3T0 cienaTh mpoie, a
BOT MpU OECTIPUBA3HOM COJIEpP’KaHUU CKOTA JKMUBOTHOE HAJ0 3a(UKCUPOBAThH B CHEIMAIILHOM MECTE, U 3TO
TpeOyeT JOMOJHUTEIbHBIX Tpyo3aTpar. [IpeanaraemMpiM B UCCIIEIOBAaHUH CIIOCOOOM C MCIOJIb30BAHUEM
U (POBBIX TEXHOJIOTHI MOXKHO B35ITh OCHOBHBIE IIPOMEPHI KOPOB OECKOHTAKTHBIM TPUEMOM.

Ceroans mpolecc BU3yaldu3allii HANpsMYIO CBSI3aH C MCIIOJIb30BaHUEM MH()OPMAITMOHHBIX U KOMIIb-
IOTEPHBIX TEXHOJIOTMM U TpeOyeT OT megarora riay0ooKoro MOHMMAHUS BO3MOXKHOCTEM MX MPUMEHEHMS
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[2, c.52]. Buenpss UT-rexHonoruu B 00pa3oBaTeNbHbIA MPOIecC, MOXKHO 03HAKOMHTBH CTY/IEHTOB C Me-
TOJIaMH OIPE/IETICHUs] OTHOCUTENBHBIX Pa3MepPOB U (OPM H3YyHaeMbIX CEJIbCKOXO03HCTBEHHBIX O0BEKTOB
0e3 HermoCpPEeICTBEHHOI0 KOHTAKTa, a TAaK)KE€ HAYYHTh CTYJICHTOB MHOS3BIYHON JIEKCHKE B c(epe KHUBOT-
HOBOJICTBA.

Tak, B paboTax 3apyOeKHBIX W OTEUECTBEHHBIX YUEHBIX HIMPOKO OCBEIIEH BOMPOC HEOOXOAUMOCTH
CO3/laHUsl IPOrpaMMHOr0 obOecnedeHus JUisi MOOWIBHBIX IUIATGOPM, MO3BOJISIONIMX HCIIOJIb30BaTh
3DceHcopHBIE TEXHOJIOTMH, aBTOMAaTHUECKH PAcO3HAIOIINE TOUKU Ul U3MEPEHUS apaMeTpOB KUBOT-
HBIX, @ TaKXX€ PacKpbIBA€TCs B3aMMOCBS3b MOBBILICHUS MPOU3BOAUTEIBHOCTU CEIbXO3TEXHUKU 33 CUET

COKpaleHusd BpEMCHU O6CJIy)KI/IBaHI/ISI IIpU UCIIO0JIb30BAHWHU 3JICMCHTOB BHpTyaHBHOfI PCAIBHOCTH.
Side view

3-D camera

Weighing scale

Top view
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PucyHnok 1 - 3D TexHO10ruM NPOMEPOB MOJIOYHBIX KOPOB.

BrimenepeuncieHHpie TEXHOJIOTHH ((MHAHCOBO HE OMPABAHBI ISl HYXKT MEXKIUCIUIUIMHAPHOTO 00Y-
YEHUs CTYAECHTOB >KMBOTHOBOJICTBY HAa MHOCTPAHHOM SI3BIKE, ITOATOMY LEJBIO JaHHOW CTaTbU SIBIISIETCS
BhIsIBJIeHUE 2()(PEKTUBHOCTH METO/A ONIPEACIICHUsI POMEPOB 1o (hoTorpadun u BUIECO.

Jns noCTHKEHNs JaHHOM LEIM MBI ITIOCTapaeMCsl PEIIUTD CIAEAYIOLIME 3a0a4u:

ONMCATh METOBI IPOMEPOB KUBOTHBIX

PaccMOTPeTh OCOOCHHOCTH OECKOHTAKTHBIX METOJIOB

chopMynHUpOBaTh KATETOPUIO MHOSI3BIYHON ayTMOBU3YyAIbHOW KOMITETCHITHI

pemuTh Bompoc dpdekTuBHOCTH (HOPMHUPOBAHUS AYAMOBU3YATHHOW KOMIIETEHIIUUA Y CTY/IEHTOB-
300T€XHUKOB Ha OCHOBE MPEJICTaBICHHOW HATJIAIHOCTH.
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Metoabl. beCKOHTaKTHbIE AUCTAHIIMOHHBIE M3MEPEHUs C HCIOIb30BAaHUEM LHU(PPOBBIX TEXHOJIOTUN
MPEJICTABIISIFOT 3HAYUTEILHBIN MPOTPecC B TUIAHE CHUKEHHS OMACHBIX PEAKIUi )KHUBOTHBIX Ha CTPECC U
CYILIECTBEHHOE COKpallleHHE BPEMEHH HAa W3MEpPEHUsl BPYYHYIO MPU KOHTAKTE C )KMBOTHBIMH. Tak, mpu-
JIOKEHUE agroninjameasure™ mnpenaraer aenaTh 3aMephbl C PACCTOSIHUS 10 6 METPOB.

st uccnenoBanmii orobpai 10 KOpOB rOMMITHHCKOW TTOopoibl. JKMBOTHBIE HAXOIMINCh B OJIMHAKOBBIX
YCIIOBHUSIX KOPMIICHUS ¢ OECIIPUBSI3HO — OOKCOBBIM cojiepkanreM. CHavyalia B3ATHE IPOMEPOB MPOBOIIIIN
KOHTAKTHBIM MeTOZIoM. [IoTOM y TeX ke MHBOTHBIX Opajii MpoMepbl METOJIOM 00pabOTKH M300paKeHUH,
MONYYCHHBIX myTeM (otorpadupoBanus. M B 3aKIFOUEHUM JUIS B3ATUS MPOMEPOB HCIIOIB30BATA METO]
00paboTKN M300paKEHUH, MTOJIYYSHHBIX C TTOMOIIBIO CEHCOpa IIYOWHBI. Y KOPOB HU3MEPSUIH CIICTYIOIIHNE
MIPOMEPBI: BBICOTA B XOJIKE, IPsIMasi JUIMHA TYJIOBHINA, TIyOWHA TPy, IIUPUHA TPYAH, IIUPUHA B MAKJIO-
Kax, 00XBar mACTU. J[j1st moyyeHusl JaHHBIX UCTIONb30BaId METOAUKY [1].

Lenp uccnemoBanuii - ONCHUTH YP(HEKTUBHOCTH U(DPOBBIX WHOSI3BIUYHBIX AyIHOBU3YAIBHBIX MaTepHa-
JIOB JIsl TpUOOPETEeHNs 3HAHUN U HABBIKOB OOpAIICHUS C )KUBOTHBIMH CTY/IEHTAMHU-300TEXHUKAMHU.

3amaun UCCIIeIOBaHUS: CPAaBHUTh MEXKIy COO0# TPU METO/aa B3STHS IMPOMEPOB Y KOPOB; OIEHUTH (-
(heKTUBHOCTH IIU(PPOBBIX TEXHOIOTHHA B3STUS IPOMEPOB B CKOTOBOJICTBE.

Pucynok 2 - U3mepenne KOpoB ¢ NOMOIIbIO HU(POBOI TeXHOJIOrHH agroninjameasure™.,

[Ipu pa3zBeneHUU MOJOYHOTO CKOTa OOJNBIIOE BHUMAHUE YAENSETCS OLIEHKE KUBOTHBIX 0 IKCTEPhEpy U
KOHCTUTYIMOHAIILHBIM OCOOCHHOCTSIM, TaK KaK BHEIIHWUN BHJ >KMBOTHOTO U €r0 BHYTPEHHHUE CBOMCTBa
TECHO CBSI3aHbBI C MPOAYKTUBHBIMHU H PEMPOAYKTUBHBIMHI Ka4eCTBAMU OpPTaHH3Ma.

N3ydyeHne KOHCTUTYIIMH U SKCTEpbepa HEOOXOIUMBI JIsl 300TEXHUKA KaK MO3HAHUE OCHOBBI, HA KOTO-
PO pa3BHBAIOTCS OMOJIOTMYECKHUE OCOOCHHOCTH M XO3SUCTBEHHAs MPOAYKTUBHOCTh, JOCTOMHCTBA U He-
JOCTaTKH, JJIsl TOTO, YTOOBI 3aMETUTh YEPTHI OCJIA0JIEHHUS KOHCTUTYLIMH, OINpPENEIUTh IUIEMEHHYIO LIeH-
HOCTb KUBOTHOTO.

[IpuHIMIBI TIA30MEPHOIN CYOBEKTUBHON OLIEHKH SKCTEphepa MO3BOJIIOT TOYHO ONPEAEIUTh MOJEb-
HBIM TUII MOJIOYHON KOPOBBI.

Jl1s oLeHKH dKCTephepa CeIbCKOX03IMCTBEHHBIX dKUBOTHBIX NMPUMEHSIOT CIEIYIOIINE METOMbI CyOb-
€KTUBHOH OIEHKHU:

- TJIa30MepHBIe (BU3YyaJdbHBIE) METOJIbI OIICHKU. BKitouatoT B ceOsi CBOOOJIHYIO BU3YaIbHYIO OIICHKY,
MYHKTHPHYIO (OAUTEHYIO) OIEHKY U JTMHEHHYIO OIIEHKY TUIIA TeOCIOKEHUS;
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- OOBEKTHBHBIC METOJIBI OIICHKH BKIIOYAIOT B ceOs B3SATHE MPOMEPOB Y )KMBOTHBIX M MX CTaTHCTUYE-
CKYI0 00pa0OTKY (MHAEKCHI TEIOCIOKEHUS, IKCTEPhEPHBIN MTPoduiIb) U poTorpadupoBaHue.

B 300TexHMYeCKOl MpakTHUKe Bce Oobllee 3HaueHUE mprodperaeT (oTorpaduueckoe n300paKeHHe
XKHUBOTHBIX. [Tpr 3TOM poTOrpadipoBaHme KUBOTHBIX HOCUT YaCTO PEKJIAMHBIN XxapakTep (puc. 3).

Fil'tl’_:\'l" t:)\’ Reference Number: | |
Lacation Calving Patterns Breed Stock Type Al Status
IAIIIocalinns - :All calving patterns | |h1l breeds - |Milkiug Cows »—| | o Al | LI | ® Mixed I

Pucynok 3 - Cesibckoxo3s1iicTBeHHbIE ;KHBOTHbIE HA npoaa:xy Grasstecgroup [7].

[Ipu HaydyHOM MOJIXOJE MCIOJIB30BaHMS IU(PPOBBIX TEXHOJIOTUH OT (hoTOrpaduu KMBOTHOTO MOXKHO
HOJY4YUTh O0JIee TOUYHOE OTPAKEHUE JIEHCTBUTEIBHOCTH.

Pa3paboTka MeTona u3y4eHUs TEIOCIOKEHHS )KUBOTHBIX C MPUMEHEHHEM HU(POBBIX TEXHOJOTUI Ha
MHOCTPAHHOM SI3BIKE, a TAKXKE BBIABICHUE B3aMMOCBI3H MEXKY IapaMeTpaMU TEJIOCIOKEHHUS U MPOAYK-
TUBHOCTH KUBOTHBIX SIBJIIETCS LIEJIBIO TAHHOTO UCCIIEA0OBaHUS.

Pe3yabtarsl u o6cyxaenune. Cepusi BumeoposmkoB (Moaynu no obpamienuto ¢ KPC), nemonctpu-
PYIOLIMX MPOLEAYpPhl MPOMEPOB JIOMAIIHETO CKOTa, ObUIA MPE/ICTaBlIeHa B peKUME OHJIAIH CTyIeHTaM —
300TexHUKaM. [Ipu omnpeneneHu TOro WM MHOTO MpoMepa MO HM300paKeHUIO BHEIPEHHE HU(POBBIX
TEXHOJIOTUI ¥ HOBBIX METO/IOB MOIY4YEHHUSI U3MEPEHUN TEOCIOXKEHUS KUBOTHBIX B MPOU3BOJICTBEHHBIX
YCIOBUSX MO3BOJISIET C OOJBIION TOYHOCTBHIO 3aMEPUTH JIMHEHHBIE Pa3MepPhl JO MUJUTUMETPOB, PACXOAys
MEHBIIIE BpeMEHHU Ha MOJydyeHHe pe3yIbTaTa U He BhI3bIBas CTpecca y KUBOTHBIX. MIHOs3BIYHAS ayAHOBU-
3yajbHasi KOMIIETEHIIUS MO3BOJISET CAENaTh JOBOJIBHO JIOCTOBEPHBINA aHAIM3 MPOMEPOB MO (HOTO U Jlaxke
o0cymuTth ux ¢ nocraBumkoM KPC nmpu HeoOxoaumocTu. Pa3ButruemM JaHHOM KOMITETEHLIMH Y 300TEXHHU-
KOB 3aHHMAIOTCS B TOM YHUCJIE€ HA 3aHATUSX NHOCTPAHHBIM S3BIKOM.

XapakTepucTUKa HUCCIEIOBAaHUIN MOMYJISIMN KOPOB IO JKCTEPHEPHBIM TMOKA3aTeNsAM, MOTy4YeHHBIM
Tpemsi crioco0aMu, TIpuBe/ieHa B Tadsmiie 1.

Ta6auna 1 - BeimuuHa 3KCcTepbepHbIX MIAPAMETPOB, NOJYYEHHBIX TPeMsl Pa3IHYHbIMM CIIOCOOAMU
(mpomepsI B €M)

[Tokazarenn KonrtakTHbIi Meton 06paboTku MeTton 00paboTKu H30-
METOJ M300paXeHui, moyy- | Opa’keHuM, MOTyYEHHBIX
YEeHHBIX IyTeM (OTO- C MIOMOIIBIO CEHCOopa
rpadupoBaHus TJTyOUHBI
BricoTa B Xonke 144,5 141,7 141,5
[IpsiMas vHa TynoBuUIA 1523 150,6 150,1
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I'myOuna rpyau 86,8 84,3 82,4

[upuna rpyau 66,4 65,1 64,6

[IIupuna B Makiiokax 64,2 62,4 64,1

[Tpsmas nuHa Ta300eapeH- 115,9 114,2 113.,6
HOI 00yacTu

OOXBaT MACTH 20,9 21,2 20,8

Hcrounuk [1] ¢ ucnonszoBanuem meroauku batanosa C. [1. u ap. (2019).

W3 Tabmunpl 1 BUIHO, YTO CYIIECTBEHHBIX Pa3IMYMi B METOJAX IMOJYYCHHUS TPOMEPOB KUBOTHBIX HE
YCTaHOBJIEHO. DTO TOBOPUT O TOM, YTO JIOOBIM M3 3THX METOZOB MOXKHO ITOJIb30BATHCS B MPAKTUICCKOM
CKOTOBOJICTBE. ECiM HET BO3MOXKHOCTH MMPUMEHHUTh KOHTAKTHBIA METOJI, TO MOXKHO HMCIIOJIb30BaTh U JIPYTUe
JIBa METO/1A.

3ameueHo, uTo Hanbonee >3PEeKTUBHO KOJUPOBATH BU3YaIbHYIO HH(OPMALIHIO C MOJHBIM HAJIO0KECHH-
€M Ha 3ByKOBOE cOO0IIeHue. ['pymia cTyIeHTOB, KOTOPbIE TOJBKO CIIBIIIANHN, ¥ TPYIIa CTYyIEHTOB, KOTO-
pble TOJBKO BUICIU MH(GOPMAIHIO (CIYXOBYIO HJIM BHU3YalbHYIO), MMOKA3ald OJJMHAKOBBIC PE3YJIbTATHI.
910 TOBOPUT O TOM, YTO KPUTHUYCCKUM 3JICMCHTOM O6pa6OTKI/I ABJISICTCSA IMOHATHOCTD HpeILCTaBJIeHHOfI
UHPOpPMaIIUU, a He MOJAILHOCTh KaK TakoBas. [1o HalmieMy MHEHHIO, CTOUT YYECTh TAKKe CICIYIOIINE
METOJIbI 00pa30BaTeIbHONU PabOThI B IUGPOBOM (opMaTe CO CTYACHTAMHU: OOyUaIONIUe ayTuO03aliCH U
MIOJIKACThl TIPOECCUOHANIOB 11 OOMEHa M Nepeadn OIbITa paboThl B TUCTAHIIMOHHOM (popmate; 00y-
YaoIIUe BHICOMATEPUAIIbI.

JIeKIIMOHHBIE 3HAHUS M0 MCCIIECYEMbIM JTUCIUILIUHAM JIEMOHCTPUPYIOTCS B OopMaTe BUICO, KOTOPOE
MOYKHO OCTaHOBUTH, OOAyMBIBasi CKa3aHHOE, NEPECMOTPETh MAaTepUall, MOJNb3YSACh YAOOHBIM Ta’KETOM
(mnmanmer, cMaptdon). CTyIeHThl 3HAKOMSTCS C MaTepHalloM BHUICOJEKIUH ToMa B yIOOHOE Bpems,
HMES BO3MOKHOCTb KOHTPOJHPOBATH UX XOA, NCPECMATPHUBATL MATCpUaJl, MPAKTHYCCKUC 3aHATUSA IIPU
9TOM TPOBOJATCA B ayJUTOPHH TIOJ HEMOCPEACTBEHHBIM DPYKOBOJACTBOM IpemnonaBaTens. [IpocMoTp
CTpaHHII Ha BeO-pecypcax MO 3aJaHHOH TeMe WM MOJYIIIO TPEAIoiaraeT Takyro (HopMmy 3adaHus JUIs
oOyJaromuxcsi, 1eJib KOTOPOH — CaMOCTOATEIHHO HAMTH BCIO BO3MOKHYIO MH(OpPMAIHIO MO MPEeaMETY
oOyueHus u npeacTaBuTh 0TUET. [Ipu Takoil paboTe MPUMEHSIOTCS CAeIYIOLINE METO/IbI:

e  py4HOH (MONB30BATENb CaM MEPEXOINT MO CChUIKE U U3Yy4aeT BeO-pecypc),

e  aBTOMATUYECKUH (TMpEAronaraeT caMOCTOATENbHYI0 paboTy Opay3epa WU CIEeNHaIbHOW Mpo-
TPaMMBI 110 TPETIOKEHHBIM CCBIIIKaM),

®  YTEeHHE IUceM (OTPEICIIEHHBIX PACCHUIOK),

L 3alaHUuA (aKTI/IBHaSI JCATCIIBHOCTh HA calTe ¢ KOHKPCTHBIM Sa)IaHI/IeM).

KitoueBbIMH yCIOBHSIMHM YCIIEHITHOCTH peain3aluy nudpoBoro ¢popmMarta MEXIUCHUIUIMHAPHOTO Me-
TO/a OOyYEHUS SBISIOTCS:

L IIOATrOTOBKA BI/IHGOJ’IGKHI/Iﬁ HJIM TMMOUCK T'OTOBBIX MATCPHUAJIOB HAa APYTIUX O6pa3OBaTeJ'II)HI)IX JiaT-
dopmax;

e  OpraHm3aiys YCIOBUU I MPOCMOTpa 00yUaIOIUMHUCS JAHHBIX BUIEOMATEPHAIIOB;

®  UCIOJB30BaHWE ayJAUTOPHOTO BPEMEHU ]ISl BBHITIOJHEHUS MPAKTUYECKUX 3aHATUH, KOTOPhIE MOX-
HO MPOBOAUTH B hopme Oecerpl, Orpoca, KOJUIOKBUYMa, JUCKYCCHH, TPOpadaThIBasi OTACIbHBIE BOTIPOCH
TEMBI;

e  OpraHm3aiys A0CTYIa K HHTEPHET-UCTOYHUKAM, PACIIUPSIONIIM MaTepHal TEMBL;

®  MPAKTUYECKHE 3aHSATHS MOTYT MpeIyCMaTpUBaTh U PEIICHUE CUTYallMOHHBIX 3a71a4, CKOHCTPYH-
POBaHHBIX Ha MpUMepax MpodeccnoHaIbHO-OPUEHTUPOBAHHBIX CUTYALIUH.

Taxoli ¢opmar mpeamnonaraeT pa3BUTHE KPUTUIECKOTO MBIIIICHUS B paMKax cOopa W aHaim3a ydeo-
HOTO Marepuala, padoTy HaJl CUTYaI[MOHHBIMH 33/J1a4aMH, MOTHUBAIIUHU JIJIsl TIPAKTHUECKOTO MPUMEHEHUS
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NOJy4YeHHBIX 3HaHui. [ludpoBusanus, cTaBmas riaBHOW TEHACHIIMEH COBpPEMEHHOT0 00pa3oBaHus, IpH-
BOJIUT K Pa3BUTHIO HOBBIX (POPMATOB 0OyUEHHsI HA OCHOBE 3JIEKTPOHHBIX 00pa30BaTEIbHbBIX PECYPCOB.

Jist 6osee moHOW OILIEHKH TUIA TEJIOCI0KEHHUS )KUBOTHBIX OBbLT PACCUUTAH IKCTEPhEPHBI HHIIEKC 1O
dbopmyie, pazpadorannoii C. JI. baranossiM 1 U. A. bapaHoBoii:

S -.-'I Veopnye =eeoTeEoro O
BX ’

HUT= (D

r7ie 00beM KopITyca >KUBOTHOTO OIpeessieTcs o GopMyie yceueHHON MUPaMuIbl
VKOpPIOyC 3KUBOTHOTO = gv MAT # ((IIM = ITOB) + +/T'T # LT * ILIM = TOB + (LT = I'T)),

rae UT- unnekc tenocnoxenus, [IJIT- npsamas anuna tynosuma, [IIM-mupuna B maxiokax, TOB-
JuIMHa Tazo0eapeHHoi obmactu, ['T-rnybuna rpyau, - mwmpuna rpynu, OIl —o6xBar msictu, BX-
BBICOTA B XOJIKE, CM.

CornacHo pe3ynbTaTaMm OINpoOca, IPOBOJUMOIO aBTOpaMH B JaHHOM Y4eOHOM 3aBejieHuM panee [1],
CTYJEHTBI COYJIM BUJIEO MOJE3HONW YaCThIO CBOEr0 y4eOHOIO OIbITA, B YACTHOCTH, IOCKOJIBKY OHU 3HAKO-
MWIN UX C IPABUIBHBIMU NPOLEAYPAMHU IIPOMEPOB KUBOTHBIX M MOAYEPKUBATIN BaXKHOCTh O€30MaCHOCTH
npu oOpanieHnu co cKkoToM. CTyIEHTHI TaK)Ke COTJIACHITUCh, YTO OHJIAWH-(opMaT CiocoOCTBYET THOKOMY
oOyuenuto. Ilpeanaraemplie ynyuiieHuss Moayieil 00pabOTKHM CKOTa COCPEOTOUYEHBI Ha PACIIMPEHUN CO-
JIep’KaHus BUJEO U MOBBIIIEHUN y00CTBa OHJIAH-10CTyHA.

3akiarovenue. J[aHHas TEXHOJIOTUS SIBISIETCS LIEHHBIM JIONOJHUTENBHBIM PECYPCOM JUISl Pa3BUTHUS Y
y4allluxcsl HaBbIKOB 0€30MacHOro u 3QEeKTUBHOIO OOpalleHus C )KUBOTHBIMU. Vcciieayemblilt B cTaThe
nprueM (OpPMHUPOBAHUS HHOS3BIYHON ayJAMOBU3yaJbHONH KOMIIETEHIIMA PEKOMEHIIYETCsl K IPUMEHEHUIO C
110601 npodeccrnoHanbHO-OpUEHTUPOBAHHON yueOHOM nH(popMalMell Kak CocoOCTBYIOIUN pa3BUTHIO
MEXIUCHIUIUITMHAPHBIX CBSI3EH.
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MPONATAHJIA KOHUEILUU YJIEKTPOIIAXOThI HA CTPAHULIAX
COBETCKOHN HAYUHO-IIONIYJSIPHOM [IEYATH

Komuccapos B. B., ®I'bOY BO HBanosckas 'CXA

IIybimmranma MOCBAIEHA @DYTYPHCTHAYECKHM IIPOEKTAM COBETCKON WHTEJIMTEHIMI B O00JIaCTH
CeJIbCKOro X03A7cTBa. ABTOp paccmarpuBaer neproxy 1920—1970-x rr. BaumaHme cocperoTOYeHO Ha
TaKOM aCIEeKTe, KaK SJIeKTDUPUKAIIIA CEJIbCKOI0 XO03A¥CTBA, IIPEeXKAe BCEro — Ha pa3paboTke SJIeK-
TPOTPAKTOPOB M MPHUMEHEHUI JJIEKTPOSHEPTII HA MEXAHWU3VUPOBAHHBIX CEJIBCKOXO3ACTBEHHBIX pabo-
rax. Ilpn u3ydermy mpoOaeMspl IIIMPOKO JCIOJIb30BaJIACE HAYYHO-IOMYJIAPHBIE ITVOJIMKALHI B COBET-
CKMX HAYYHO-TEXHHYECKHX KYypHaJaax. PaccmarprBarorca tarkme IPOEKTHI 3JIEKTPDIDIKALIY CEJIb-
CKOI0 X03A¥CTBa, KaK SJIEKTPOILIYIH, 3JIEKTPOTPAKTOPA, MOCTOBEIE CTAHBL ABTOD MCXOAUT M3 TE3HCA,
YTO Ka’)KA0¥ TEXHOJIOIMYECKO¥ 3IN0X€e CBOJICTBEHHA NEpPEeOIjeHKa CBOMX BO3MOKHOCTeH. VIMeHHO rnepe-
OL[eHKA BO3MOXKHOCTEJ SJIeKTPOTeXHNMKN B Hadaje XX Beka cTaja OJHOJH M3 MHPHIMH pPaspaboTEH
IIPOEKTOB 3JIEKTPONAaXO0ThL. JpYriuM Ba’XKHBIM (DAKTOPOM ABUJICA QDYTYPUCTHUHECKUH XaPAKTep COBEeT-
crori mmeostorny. OcobeHHo 5Ta 4epra MHpPOABJIAJACE B IEPBBIE I'OJbI COBETCKO¥ BJIACTH ¥ B ITEPIHOL
1950—1960-x rr. B nocsreBoeHHbIe rogbl MIPOEKTHI 3JIEKTPONaxXoTsI ObLmi OJIM3KH K peasm3anmy. 1Ipo-
BOAMJIIICH MHOTOYHCJIEHHBIE OKCIIEPHMEHTHI, pPa3pabaThIBAJIICh PA3HOOOPA3HBIE MOJEJH JJEKTDO-
TparTopoB. OJHAKO SJIEKTPOIAX0TA TaK ¥ HE Obllla BHEAPEHA B MAaCCOBOE IHpou3BOJCTBO. IIpoBaJtr
PEAIH3ALHI STHX HAEH CBA3AH C LEeJIBIM KOMILIeKcoM mpuinH Cpenu HHUX OTCYTCTBIHE COOTBETCT-
BYFOIIJE}f TeXHOJIOTMHECKOV 0a3bl, COOOPAXKEHWA TEeXHHKIN 0e30MaCHOCTH, CJIO0KHOCTH ¥ JOPOIOBH3HA
SHeproobecrieyeHNT SJIEKTPOTPAKTOPOB.

RrroveBsie cJI0Ba: MHTEJLIUTCHIUA, QY TYPUCTHIECKNE MPOEKTHI, SJIEKTPUPHKAIUA CEJIbCKOrO X0-
3AVICTBA, SJIEKTPOTPAKTOPA, BJICKTPOIAX0Ta.

Hra gurruposasns: KomuccapoB B.B. IIpomaramna rormenmy 3JeKTPONaxoTsl HA CTPAHHULAX CO-
BETCKO¥ HAayYHO-ITOIYJIAPHOH nedarn // ArpapHeni BectHyk Bepxreposrrbd. 2022, Ne 3 (40). C. 119—
124

IToctanoBka mpo0Jembl. PaccmarpuBas BOmpocsl (pyTypHUCTUYECKHX NMPOTHO30B, HEJb3s HE OTMeE-
TUTH €Ill€ OJIHO HEMAJOBAXKHOE 0OCTOATENbCTBO. J{JIs1 KaXk/10M TEXHOJOTMYECKOW AIOXM XapaKTepHa Ie-
pEoleHKa CBOMX TeXHUUYECKHX Bo3MokHocTell. Hampumep, B XIX cronetnn u B paHTaCTHUECKUX MPOU3-
BEJICHUSIX, U B OKOJIOHAyYHBIX MIPOrHO3ax MapoBas MallliHa paccMaTpUBallach Kak JIBUraTelb i JeTa-
TEJIbHBIX alNapaToB U MOJABOAHBIX Kopabueil rpsaaymero. M Toabko mociae MHOTHX HEeYAa4HbIX MOMBITOK
IPUILIO TOHUMaHUE, YTO BO3MOXKHOCTH «CHJIBI I1apay» BecbMa orpaHudeHsl. Heuto mogo0Hoe mpouson-
70 B 1940-1950-¢ rr., korna 6ypHO pa3BUBaJIach aTOMHasi IPOMBIIIIEHHOCTh. [lo cTpanunam ¢antacTu-
YECKUX POMAHOB U HAYYHO-MOMYJISIPHBIX KHUT JIETENH, TUTBUIH, JISI3ralld TYCEHUIIAMU, TpeMeIH OyKcaMu U
HIeJecTeNId KOJIeCaMH aTOMHBIE CaMOJIEThl, JIOKOMOTHBBI, BE€3JI€XO/bl, HCIOJIMHCKHAE aBTOMOOMIIH-
TsKen0BO3bl. U Tonbko K 1960-M IT. CTAHOBUTCS OUEBHUHOW OrpaHUYEHHas cepa NPUMEHEHUS aTOM-
HBIX CHJIOBBIX YCTAHOBOK B IIPOMBIIINIEHHOCTH U Ha TPAHCIIOPTE.

Hauano XX Beka 03HaMEHOBAJIOCh PEBOIIOLUEN B JIEKTPOTEXHHUKE, KOT /1A 3JIEKTPUIECTBO CTAHOBUTCS
HEOTBHEMIIEMBIM 3JIEMEHTOM [TOBCEIHEBHOM )KM3HHU CHayaJla TOPOJCKOTO0, a 3aTEM U CEJILCKOT0 HACETIEHMUS.
OTO BCENWJIO HAACKIY B HIMPOKOE PACIpOCTPAHEHHUE SJIEKTPOTEXHUKH B Pa3IMUHbIX chepax MpOU3BO/I-
ctBa. Eme B 1916 r. akagemuueckasi KOMHCCHS 110 Pa3BUTHIO IIPOM3BOAUTEIBHBIX CHJI IIOJI PYKOBOJICTBOM
B.U. Bepnaackoro pa3zpaborana miaH dekTpudukanuu Poccun Ha OCHOBE UCTIOJIB30BAHUS MECTHBIX BHU-
JI0B TOIUIMBA. Yepe3 HEeCKOJIBKO JIET 3TOT MPOEKT ¢ HEOONbIIMMHU U3MEHEHUSIMH JIET B OCHOBY IlJIaHa T'O-
cynapctBeHHol anektpuduxanuu (I'ODJIPO), koTophll (QakTUYECKH CTall MEPBHIM JOJITOBPEMEHHBIM
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HKOHOMHUYECKUM MEPOIIPHUATHEM COBETCKOTO rocyaapctsa. OIHUM U3 MPOSBICHUHN OJOOHBIX POTHO30B
U CTajla 3JIeKTPOINaxoTa, TO €CTh HUCIOJIb30BaHUE NMPU 00pabOTKE MALIHU 3JIEKTPOTPAKTOPOB M JPYTUX
AJIEKTPUYECKUX MAIIMH.

Cama no cebe rcTopus 3JIEKTPOTPAKTOPOB HE YHUKalbHA. B Te e rojpl akTUBHO IpONaraHIupoBa-
JIMCh IJIAHBI [IEPEBOJIA HA JIEKTPUUECKYIO TATY TOPOACKOro TpaHcnopTa. IIpennonaranocs, 4To rpy30Bbie
TPOJIIEHOYChI U 3JIEKTPOKAPhl CMOT'YT PELIMTh TaK Ha3bIBAEMYIO IPOOJIEMY «IIOCIEIHErO0 KUIOMETpa» —
camoit noporoii yactu jgoructuaeckoit nenouku. B CCCP B 1950-1960-¢ ronpl pa3pabaThIBaIMCh CIELH-
aJIbHBIE I'PY30BbIe TPOJLIEHOYChl, B MOCKBE JJa’ke OpraHU30BaJId TPOJIIIEHOYCHBIN NapK, 00CTyKMBABIIHMA
UCKJIIOYMTENBHO IPY30Bbl€ MAlIMHbBI. bpljla MONbITKa BHEAPUTH TPOJUIEHBO3bI Ha 0a3e KapbepHBIX CaMo-
CBAJIOB B IOpHBIX paboTtax. Bee 3Tu dakThl oTpakanu 3abiayXIeHUS 3MOXH, NEPEOLICHKY TEXHUYECKUX
BO3MO>KHOCTEH TaHHOT'O YPOBHS TEXHOJIOIMYECKOIO Pa3BUTHS.

Wnes 3neKTponaxoTsl cTajla BaKHBIM 3JEMEHTOM IpOIaraHibl IeKTpU(UKaLUU BceX OTpaciell Ha-
POJIHOTO X0341CTBa, B CBA3H C YEM IIMPOKO OCBEIIATIACh B HAYYHO-TIONYJISIPHON [T€YaTH, IPEkKIE BCETO, B
TaKUX MOJIOJIEKHBIX KypHaJlax, Kak «TexHuka — MoJIoaexn», «3HaHUE — CHIay, a 3aTeM U «Moaenuct —
KOHCTPYKTOp». B cBOMX mpexHMUX MyOauKalusx aBTop y»K€ 0TMeuall BaXXKHYIO POJIb HAy4YHO-IIOMYJISIPHOU
IeyaTH B JKU3HU coBeTcKoro obmiectsa [11]. IMeHHO 3TH M31aHus M NOCTYKUIM UCTOYHUKAMU JTaHHOMN
CTaTbH.

Bonpoc o npuopurere. HaganpHble SKCIIEPUMEHTBI 110 2JIEKTPOIIAXOTE B HAIIEH CTPAHE ITPOBOJUIINCH
B 1iepBble ro/ibl coBeTckoi Biactu. Emie B 1919 r. B CoBerckoil Poccun nosBUIIMCH MPOEKTHI T.H. JIEK-
TPOILIYroB. /JJaHHas KOHCTPYKLHS 3aJyMbIBAJIach KAaK MHOI'OJIEMEIIHOM IUIYT, KOTOPBIN NEepeMEILacs 110
NallHe, YBJIEKAEMbIN 3a TPOChl 3ekTposiedenkamu. [IpuueM paboThl MO 3IEKTPONAXOTE MPOBOIMIHUCH
napauiensHo B Mockse u B [lerporpane. Jlerom 1920 r. na IlomroctpoBckom ywactke nox Ilerporpagom
OBLIM NPEANPUHATHI IEPBbIE MONBITKU UCHBITATh 3JIEKTPOILIYT, XOTS Pe3yJIbTaThl 3TUX YCUJIMM TOYHO He-
u3BecTHbl. B okTsa6pe 1920 r. 3amecTuTens KoMuccuu no aviekrpudukanuu, npodeccop b. Y. Yrpumon
nosy4yms1 JuyHoe ykazanue B.U. Jlennna mo opranuzamuu paOoT A pa3paOOTKU AJIEKTPOILTYroB. 28
mapta 1920 r. razera «Ilerporpaackas mpasna» or uMmeHH COBKOMX03a 00BsBUIA KOHKYPC «HA OpYIUs
Juist 00pabOTKK MOYBBI C MPUMEHEHUEM 3JIeKTpudeckoil sHeprum» [5, c. 12]. KoHcTpykius nHxeHepa
B.B. KouykoBa, noGeauBias B KOHKypce, Oblia ucnbiTana noj Ilerporpagom 23 centsiOps 1921 r. Ha
[ymepckoit craniuu Hapkomata 3emienenusi. To ObUT NEPBBIA YCIIEIIHBIA OMBIT 3JIEKTPONIAaXOThI.

Bonpoc o npuopurere 31eKTponaxoTsl, Kazanoch Obl, pemeH. Oanako 22 oktsa0ps 1921 r. Ha ByTtsip-
CKOM XyTope 1oJ MOCKBON MpPOXOAMUIN UCIBITAHUS APYTUX IEKTPOIUIYTOB. M XOTS XPOHOJIOTHYECKU
JTaHHbIe COOBITUS IPOM3OLILIN MO3JHee, YeM IpoBepka annekTporuryra B.B. KouykoBa, Ha HUX JTU4HO mpH-
cyrctBoBanu B.U. Jlennn u M.U. Kanuuus. B cuity 1aHHBIX 00CTOSATENBCTB B OQUIIMATIBLHON COBETCKOU
ucropuorpaduu ucnbiTaHusg Ha ByTBIpCKOM XyTOpe BCAYECKH MPOTAraHMpoBaUCh, ObIIIM BBIHECEHBI HA
NepBbIN I1aH, 3aTMUB padboTel nof [lerporpanom. M naxe ObLIO MOCBSILEHO KUBOMMCHOE MOJIOTHO, KO-
TOpPOE JOJT0€ BpeMsl HaXOAMUJIOCh B dKCNO3UIMHU LleHTpanbHOro myses umenu Jlenuna. BeispiBaeT unTe-
pec 1 TO OOCTOATENBCTBO, YTO B KAUECTBE MOTEHIIMAIBHBIX OTPEOUTENEH ANEKTPOILIYTOB (PUTYpUPOBAIU
ropoza HelHenHel ViBaHoBcko# obnactu. 15 Hoa6ps 1921 r. Jlenun nucan B Hapkomsem 1mo utoram mc-
neiTaHuil Ha ByTeipckom xyrtope: «/lnst Tpex KpynHbIX 1eHTpoB VBaHoBo-Bo3HeceHkoil rybepHuu, HE
uMeroIux 3MekTpudukanun — MBanoso-Bo3necenck, Llys, Kunemma — paboune npocsar 31eKTpOILTYTH.
[Tpomry 3aka3arh COpaBKy U COOOUIUTH MHE, BOBMOXKHO JIM HCIIOJIHUTh U KaKUe YCIIOBUS TpeOyIoTCs A
aroro» [Llur. mo: 1, c. 3].

[Tomumo Mockssl u Iletporpana, paboThl IO OpraHU3alMK 3JIEKTPONAXOThl MPOBOAMINCEH U B IPYTHX
ropozaax. Tak, BecHo#t 1921 r. paboune bexenkoro 3aBoaa Ha BpsiHIIMHE MTOCTPOMIIM CBOIO MOJIEIb dJIEK-
TPOIUIyTra U UCIIBITATH €€ B 101Ic00HOM X03siicTBe «XyTop» [10. c. 7].

[TonoOHOEe MHOrOOOpa3re KOHCTPYKLUUH 3JIEKTPUUYECKUX MAIIMH JJIS CEIbCKOXO3SHCTBEHHBIX PaboOT
OJIHO3HAYHO CBUJETENBCTBYET, YTO UJES 3JIEKTPOINAaXOThl HE OblIa cyyallHOM, a COOTBETCTBOBAJIa TEX-
HUYECKOMY YPOBHIO 3II0XH U BBI30BaM CBOEI'O BPEMEHH.
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Pa3BuTne koHumenuuu 3jaekTponaxorbl. B 1920-1930-e rr. oT 37eKTPOILIYrOB Mepenuin K Ooee
(GyHKIIMOHAIBHBIM MalllMHAM — AJIEKTPOTpakTopaM. ['maBHO# npoOieMoit 3Toi TexHUKU ObLIo obOecreye-
HUE 3JEKTpodHeprueil. Yxe B kKoHie 1930-X IT. MOSBWIACH BIOJHE JKU3HECIIOCOOHAS CXeMa MUTAHHS
JNEKTPOTPAKTOPOB Uepe3 IMOJIEBYIO BHICOKOBOJBTHYIO 3JIEKTPUUECKYIO CE€Th. JTa CETh pacrojiaraiach B
NOJISIX NapauIeIbHBIMU pSAJaMHU Ha PACCTOSIHUM B IIOJITOpA KWJIOMETpa JIpyr oT apyra. Camu Tpakrtopa
OCHaIAIUCh Jebeakoit 1 750-MeTpOBbIM 3JEKTpOKaOeIeM, MO3BOJISBIIUM MAllIMHAM YAAISATHCS OT JUHUU
B mo0yi0 cropony. [Ipu ynanenuu sneKTpoTpakTopa KaOellb pa3MaThIBAJICS U JIOKHICS HA 3eMIIIO, MPH
JIBUKEHUH B OOpaTHYIO CTOPOHY — aBTOMAaTHUECKM HaMaThIBaJics Ha Oapaban nebenku. OgHaKo B CUITY
HECOBEPIIEHCTBA U CIOXKHOCTU IKCILIyaTallMi 3JEKTPOTPAKTOpa J0JIT0 HE MOIJIM COCTaBUTh KOHKYpPEH-
1Usl TPAKTOpaM C JBUTaTeNIIMU BHYTPEHHETo cropanus. HoBBIN BCIIeCK HHTEpeca K AJIEKTPONaxoTe BO3-
HUK niocie Benukoit OredecTBeHHON BOWHBL. Yike B 1945 rogy B CCCP ObUT MOCTPOEH AIEKTPOTPAKTOP
BUMD-2 momHocThio 44 kBT [9, c. 4]. B konne 1940-x rr. Ha UCMIBITAHUS TOCTYIUIM HECKOJIBKO 00pa3-
LIOB JIEKTPOTPAKTOPOB. DKCIEPUMEHTHI OBbLIM OpraHU30BaHbl IOUCTHUHE C «OOJBIIEBUCTCKUM pa3Ma-
XOM»: TOJBbKO BecHOU 1949 rona snekTpoTpakTopa pa3MyHBIX KOHCTPYKIMM paboTtanu B Ps3aHckoii,
Cgepanosckoit, Kopcyns-llleBuenkoBckoii, Kuesckoit oomactsax u nog Mockgoii [3, ¢. 15]. DTu onbITe
BBICOKO OIICHHBAJINUCH O(QUIMATBHBIMU PYKOBOAMUTEISIMU COBETCKOWM HMHIycTpuu. Hampumep, 3amectu-
Telb MUHHUCTpa cenbckoxo3aiicTBeHHoro MamuHoctpoerust CCCP A. U. Moucees B 1951 rony Bbicka-
3aJicsl IO ATOMY MOBOAY BechMa madocHo: «CoBeTckas TeXHHMKa CO3[ala U MPUHIUIUAIBHO HOBBIN THII
TpakTopa — 3JeKTpoTpakTop. IlosiBlIeHne 31eKTPOTPaKTOPOB HA HAIIMX IOJIIX 3HAMEHYET Hayajlo HOBOTO
JTana B TEXHUKE 3eMJie/iens. DIeKTPOTPAKTOpaM IPUHAISKUT Oyaymiee» [6, c. 1].
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Pl/lcyHOK 1 — OauH U3 THIIOB JIEKTPOTPAKTOPA, ]/ICHLITLIBaBIlII/II/ICSI B CCCP

Ha pyOexe 1940-1950-x rr.

['maBHBIM PENMYIIIECTBOM 3JIEKTPOTPAKTOPOB CUNTAIACH SKOHOMMSI TOPIOUYE-CMa304HbIX MaTEpPHAIIOB.
[Io utoram nepBbIX UCIBITAHUN OTMEYAIOCh, YTO OAUH 3JEKTPOTPAKTOP SKOHOMHT 3a ce30H 20—-25 TOHH
KUAKOrO TOIUIMBA, IIO CPABHEHMIO C TPAJMLMOHHBIMHU TATOBBIMM MallMHaMHM OH pacxongyeT Ha 70 %
MEHBIIIe CMa30YHBIX MatepuajoB [7, c. 4]. Takxke moguepkuBaiach HeOObIYaHAS TIPOCTOTA IKCILTyaTa-
un. «Hakoner, Tpya TpakTopucTa mpu paboTe Ha AIIEKTPOTPAKTOPE 3HAUUTENIBHO 00JIeryaercs, — mucai
3amecTuTeNh MUHHCTpa cenbekoro xo3siictBa CCCP I1. C. KyuymoB. — DIeKTpOTpakTop BCerja roToB K
neiicreuto. [Ipocroe HaxkaTHe KHONIKA — U DJIEKTPOTPAKTOP MYIIEH B XOJ. DTO MPEUMYILIECTBO AJIEKTPO-
TpakTOpa OCOOEHHO Pa3UTENIbHO B XOJIOAHOE BpeMs, KOTJa 3aBOJKAa OOBIYHOI'O TPAKTOpa CTAHOBUTCS
TpyAHBIM Aenom» [3, c. 17].

Buenpenue 31eKTpOTPaKTOPOB M JAPYTUX CEIBCKOXO3SIMCTBEHHBIX MAIlUH, paboTaromux Ha 0asze uc-
II0JIb30BAHNUS JIEKTPOIHEPTHH, ONIPEIEISIIOCh KaK OJHA U3 BakHeNInX 3a1a4 B «/{upexrtuBax XIX cbes-
Ja MapTuu 1o nsaToMy nstuietHemy miany pa3zsutus CCCP na 1951-1955 rr.». [lpuuem BHeapeHue
3JIEKTPOIAXOTHI OBLIO YBSI3aHO C MPUOPUTETHBIM Pa3BUTHEM THAPOIHEPTeTUKU. [IaHHBIM JOKYMEHT MOJ-
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YEPKHUBAJI, YTO «OAHON M3 BaXKHEHIIMX 33/1a4 CUUTATh BHEAPEHUE BJIEKTPOTPAKTOPOB U CEINbCKOXO3ANUCT-
BEHHBIX MallliH, paboTaromux Ha 06a3e UCIOJIb30BAHUS AJIEKTPOIHEPTUU, OCOOEHHO B pallOHAX KPYMHBIX
ruapocranuuin» [7, c. 4]. Korna B 1954 rony Ha Bcecoro3Hol cenbCKOXO035IICTBEHHOM BBICTaBKE IOCIIE
PEKOHCTPYKIIMU OTKPBUICS MaBMUJIHOH MEXaHM3alMHM CEIbCKOTO Xo03sicTBa (HblHE maBmiboH «Kocmocy
B/IHX), Hapsy ¢ AM3eNbHBIMU U KapOIOpPAaTOPHBIMH MAIIMHAMH CBOE TOYETHOE MECTO B HKCHO3HMIIUU
3aHSUTM U JIEKTpOoTpakTopa. «Hac BcTpedaroT mepBbie “OoraTbIpy MOJICH~ — TPAKTOPBI, — IUCAT aBTOP
OYepKa O BBICTABKE, MOIYJSPU3ATOP U MO COBMECTUTENLCTBY nucarenb-hantact A. I1. Kazannes. — Ca-
MbIi Moryunii ux Hux “Cranunen-80”... HanpoTuB — ero COpaTHUK, 3JIEKTPOTPAKTOP, MOKA YCTYMAKOLINNA
€My B yA00CTBE UCIOJIB30BAHUS U3-3a KaOest, KOTOPBIN TSHETCS 3a HUM I10 TOJI0, HO SKOHOMSIHUH 20 T
roprouero B roa» [2, c. 20]. Unes snexTpudukanuu arpapHoro Ipor3BOJICTBa cTajia 0JIaroJaTHON MOY-
BOI JJI NIPOEKTOB aBTOMAaTH3allMy, NOJYyYUBLUIMX pacnpocTpaHeHue B cepennne 1950-x ronos. B aroit
CBSI3M MOKHO BCIIOMHHUTH CILIEHY M3 COBETCKOT0 UrpoBoro ¢uibma «/leno 6si10 B [leHpKOBE», B KOTOPOI
ABTOMATUYECKUE 3JIEKTPOTPAKTOPA, JUCTAHLMOHHO YIIpaBiisieMble ¢ OOIIEro IyJibTa, BCIIAXUBAIOT KOJI-
xo3Hble monst. Ho ¢danTtazus kuHemaTorpaducToB onupanach Ha BIOJHE OOOCHOBaHHbBIC MPEATIOKEHUS
COBETCKMX KOHCTpYKTOpOB. Mmxenep M. [lonos mucan B 1955 roay: «YemoBeky HET HEOOXOIUMOCTH
HEOTCTYIHO HAXOJUTCS Y paboTaoUMX arperaroB. TakuMm oOpa3oM, U B CEIbCKOXO03HCTBEHHOM MPOU3-
BOJICTBE CO3/AIOTCSl YCJIOBHSI, TOX0KME HA YCJIOBHS, CYIIECTBYIOIIME HA MOJHOCTbIO aBTOMAaTU3UPOBaH-
HOM MPOMBIIIUIEHHOM MTPOU3BOACTBE» [8, ¢. 11].

DNeKTpOTpaKTOpa Mpearoarail UCIoiIb30BaTh HE TOJIBKO Ha maxore. MM crapaiuch HallTH nmpuMe-
HEHUE U Ha OOPOHOBaHUH, MOCEBE, YOOPKE yposkasi, a TaKKe MpU TPeJeBKe Jieca U KOpueBaHUU MHEH. B
Havane 1950-X rr. Ha4ajaMCh HMCHBITAaHUS 3€pHOYOOpOYHOTO 3MekTpokombaitna BUCXOM — BUDCX
(a00peBHaTYpHI O3HAYAIOT Pa3pabOTYMKOB ITOTO «UyJa TEXHUKU» — Bcecoro3Hble HHCTUTYT CENbCKOXO-
3STICTBEHHOTO M OOIIET0 MAIIMHOCTPOCHHUS W BCECOIO3HBIM MHCTUTYT ANIEKTPU(PHUKALNN CEIbCKOTO XO-
3siicTBa) [5, ¢. 14]. B odunmanbHblii JEKCHKOH dake BHEAPSCTCS TEPMHUH <QJICKTPUDUIIMPOBAHHAS Ma-
HIMHHO-TpakTopHas craHuus» (OMTC), koropas nomkHa OOCIYXMBaThb M 3KCIUTyaTHPOBAaTh 3JIEKTPO-
TpaKkTopa.

Hecmotps Ha cTosib Ma)XOpHOE Haydajao, BHEAPEHUS 3JIEKTPOTPaKkTOpoB K 1960-m romam sta uzes co-
nia pakTHYECKu Ha «HeT». PaccMoTpeHne mpuunH 3a0BEHUs TPOEKTOB AIEKTPONAaXOThl HE SIBJIAETCS 3a-
Jadeil MaHHOW myOnuKaiuu. MOXXHO OTMETUTh, YTO SKOHOMUYHOCTH JJIEKTPOTPAKTOPOB OKa3allaCh BO
MHOIOM MHUMOM. Pacxopl Ha MpoBeIeHNE HA TaXOTHBIE YIO/Jbsl BBICOKOBOJIBTHBIX JIMHUM JUUISl IUTAHUS
TPaKTOPOB M CTPOUTENHCTBO MOJCTAHIIUNA OBLIO BIOJHE COMOCTABMMO CO CTOMMOCTBIO MPOU3BOJACTBA U
TPAHCHOPTUPOBKH HEOOXOAMMOTO KOJMYECTBA TOpIOYe-CMa30uHBIX MarepuainoB. [Ipobiemy mblTanuch
pEeINTh 3a cYeT pa3pabOTKU IHEPrOEMKUX TOIUIMBHBIX 3JIEMEHTOB U OECIPOBOAHON MEpenadyu IJIEeKTpo-
sHeprud [4, c. 2]. Onnako texHonoruu 1950—1960-x rr. He O3BOJISUIM 3TOTO CAEIATh.

Pucynok 2 — PaboTa 3/1eKTPOTPAKTOPA ¢ HCNOJIb30BAHMEM MOJE€BbIX BHICOKOBOJILTHBIX JIMHHIA.
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Kak mpexacrasisercsi, HEeMalaylo pojb ChITpaid TpeOOBaHMSA TEXHUKH 0€30MacHOCTU. BBICOKOBONBT-
HbIe Ka0elyu Ha KOJXO3HBIX MOJISX, Ja €lle B COYETAaHHH C HU3KON TEXHHUUYECKON rpaMOTHOCTBIO Hacele-
HUS, CO37aBaJIM YTPO3Y MacCOBBIX JKE€PTB OT 3JeKTpoTpaBM. Cutyarusi 0co0eHHO 000CTpHIIach MOCe JIH-
kBugauu B 1958 romxy MmammHHO-TpakTOpHbIX cTanuil (MTC) u nepenaun CeNbX03TEXHUKH B KOJIXO3bI.
Eciiu MTC o6nananu 40CTaTOYHO KBATU(PUIIMPOBAHHBIMU KaJApaMH, TO TIOCTIE UX JIMKBUIAIMHA Ka4€CTBO
00CTyXKMBaHUU TEXHHUKHU B KOJIX03aX 3aMETHO CHU3WIOCh. TyT ciieoBasio Obl OTMETUTH, YTO KCIUTyaTa-
1Sl SKCIIEPUMEHTAIBbHBIX JIEKTPOTPAKTOPOB Ha pyOexe 1940—-1950-x rogoB Takke OCYyLIECTBISUIACH B
MTC.

Ho unest snexkrponaxoTsl He OblIa MOJHOCTHIO Npenana 3abBenuo. Ha pybexe 1960—1970-x rr. un-
xeHep M. A. [IpaBoTopoB BoOOIIIE MTPEATIOKUIT OTKA3aThCs OT TPAKTOPA KaK CaMOro YsS3BUMOTO 3JIEMEHTa
KOHIIETIINH AJIEKTPOIAaXO0Thl. 3aMEHOM TpaKTOpa JOJDKEH OBUT CTaTh T. H. MOCTOBOM cTaH. Takoe ycTpoi-
CTBO, B CYIIIHOCTH, MPEACTaBIsI0 Obl coO0i [1-00pa3HbIii MOCTOBO KpaH, JUIMHA KOTOPOro Kosiebanach B
npeaenax 30, 60 u naxe 120 meTpoB (B 3aBUCUMOCTH OT IIMPHUHBI TAITHU). DHEPTHUIO CTaH, MO 3aMbICITY
u3o0peraTens, JOKEH MOoMydaTh OT KOHTAaKTHOTO Pelibca, MPOJIOKEHHOTO BAOJIb OJHOW CTOPOHBI MOJISL.
Taxoil arperar nepemeniaercst B10Jb 0Js, HECS Ha ce0e HaBECHBIE CEIbCKOXO3SCTBEHHbIE OPYAUSL: Jie-
Mexa, BbICeHBarolIne anmaparsl, kocuiku. [lo mpoekty M. A. IIpaBoTopoBa, OAMH MOCTOBOM CTaH CMO-
I'yT 00CIIy)XKMBaTh BCcero 4 4yenoBeka. BakHbIM 371€MEHTOM YIIpaBJiICHUsI MIPEAIOIarajics KOMIbIOTED WU
KaK TOT/Ia TOBOPHJIM 3JIEKTPOHHO-BBIUKCIUTENbHAS MamuHa — OBM. M3o00peratens MO3ULIMOHUPOBAI
CBOIO KOHCTPYKIMIO, KaK Ba)KHBIH 1Iar HAa MyTH K COJMKEHUIO TI0JIEBOJICTBA U 3aBOJCKOTO MPOU3BOICTBA.
Cran nepemeriaeTcs Mo OJHOM M TOMU K€ Tpacce, ero pabodue opyaus Bceria UMEIOT JeNI0 ¢ MOYBOH O/1-
HOTO U TOXE COCTaBa U Mpoduisi. B cuity 3TOro JOMKHBI CHUKATHCS U3JEPKKH M 3aTPaThl Ha 00paboTKy
CEJIbCKOXO35MCTBEHHBIX YIOJIMIA, MOBBIIIATHCS U3HOCOCTOMKOCTh y3710B M MexaHu3moB [10, c. 8-9]. He-
CMOTpS Ha BCE MEPEUNCICHHbIC IPEUMYILECTBA AIEKTPONAaXOThl C IOMOILbIO MOCTOBBIX CTAaHOB, 3Ta UJES,
B OTJIMYHE OT 3JEKTPOTPAKTOPOB, Ja’kKe HE BBIILIA HA CTAUIO SKCIIEPUMEHTOB.

Pucynok 3 — Cxema 3/1eKTpPONaxoThl ¢ IOMOIIbI MOCTOBOI0 CTaHA
KOHCTPYKUMHU UHKeHepa M. A. IIpaBoroposa.

3akaroyenue. Ha npoTsokeHMHM MPaKTUYECKH BCETO COBETCKOTO Mepuoaa opuiuanbHas HUICOJIOTHUS
HOCHWJIa BBIPAXEHHBIN (YTypUCTUYECKHI XapaKkTep. DTO CBSI3aHO C Pa3IUYHBIMH (PaKTOpaMH, B TOM YHC-
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Je C ACKJIApUPYEMBIM TE€3UCOM O CO3JJaHWU HOBOTO OOIIECTBA M O TOM, YTO COBETCKOE OOILECTBO SIBJISET
co00i1 HOBBII, ITepPeIOBOM Tal pa3BUTHS YeIOBEeYeCKON HUBUIN3aluU. OyTypruCTUUYHOCTD OpUIIHATIBHBIX
YCTaHOBOK HamOoJjee 3aMETHA B MEPUOJ XPYILEBCKOW oTTenenu. [Ipuyem, MpoeKTsl U MEUTaHus O CKO-
POM «CBETJIOM OyAyliem» ObITOBAJIM M Ha CTpaHUIAX HayYHO-(aHTACTMUECKUX MPOU3BEACHUM (HaUYnMHAa-
€TCs 30JI0TOM BEK COBETCKOW (haHTACTHKH), ¥ B O(PHUIMAIBHBIX MPOTPAMMHBIX JOKYMEHTAX IMpPAaBsIICH
napTuu. B 3T0# cBsi3u MOKHO BCrmOMHUTH TpeThio porpammy KITCC, npunstyro Ha XXII cbe3ne u obe-
MIaBIIYIO IOCTPOCHHUE MaTePHAIbHO-TEXHUUECKOM 0a3pl KoMMyHH3Ma yxke K 1980 rony.

He crana uckitoyeHreM u Takasi 00J1acTh SKOHOMUKH, KaK CEIbCKOE X035HUCTBO. bosbInyto posib 31ech
CBITPAJIO YBJICYEHHUE COBETCKUX JHepoB, ocobenno H.C. XpyieBa, cenbCKOX03iCTBEHHON TEMATHKOM.
H.C. XpywmeB nonaroe BpeMs BO3IVIAaBIsI U B KaueCTBE MApTUHHOTO CEKpeTaps, U B POJIU MpeiceaaTes
Cosera munuctpoB YkpaunHckyto CCP, He 6€3 OCHOBaHUI CUMTABIIYIOCS B TO BPEMs «BCECOIO3HOM KUT-
Hunei». [locTosHHOE pelieHue BOMPOCOB arpapHoii mpobrnemaTtuku copmupoBano y H.C. Xpymiesa
YBEPEHHOCTh B CBOCH KOMIIETEHIIMH B JaHHOH cdepe. Yike B mocieanue roapl ku3Hn CTaimHa OH BBI-
CTyMaj C pa3NuYHbIMU (QYTYPUCTHUECKUMU MPEATIOKEHUSIMU, HAIPUMED, C UJeeil TaKk Ha3bIBAEMbIX arpo-
ropozoB, kotopas Ha pyoexe 1940—1950-x rr. moaBepriach KPUTHKE Ha CaMOM BBICOKOM ypoBHe. CTaB
MEPBBIM YEIIOBEKOM U B MapTHH, U B rocynapcrse H.C. XpyieB Mor BEIBUTaTh pPa3HOOOpA3HbIE UJIEH, HE
oracasich OQHUIMATHHON KPUTHKH.
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POCCUMNCKHUN PBIHOK MUHEPAJIBHBIX YJIOBPEHUI
B YCJIOBHUSIX DJKOHOMMNYECKHUX CAHKIIUI

ITonosa B. H., THCTUTYT MEXyHapOIHON YKOHOMUKH M (pMHAHCOB BCcepocCcHUCKON akaieMuy BHEIIHEH
TOPTOBJIN

4 mapra 2022 r. Ha ¢poHE yrpanHCKOro rpusyca Muampomropr PX®D peromMeHmoBaJsI pOCCHIICKUM
OPOM3BOAUTESIAM MPHOCTAHOBUTE SKCIOPTHBIE ITOCTABKY POCCHICKHUX MHUHEPAJIBHBIX YAOOPEHMFH Ha
MIPOBOJ DBIHOK H3-3a JIOTYCTHHYECKHUX IPOOJIEM OTKAa3a MHOCTPAHHBIX KOMIIAHNY paboTaTb ¢ poccuii-
CEnM rpy30M. IIoMuMo 5TOro, «HEIDYKECTBEHHBIE» CTPAHBI BBEJH OIPAHUYEHUA B OTHOIIEHHH DOC-
CHFICKOrO HKCIIOPTA, B TOM HHCJE YAOOPEeHHMH. 3ampeT Ha MMIOPT POCCHHICKO¥ CeJIbCKOXO3AVCTBEHHOM
HOPOJYKLHI BBI3BAJI 0DECIIOKOEHHOCTEH CPEeV HEKOTOPHIX CTPAH — MIPOBBIX HOTpebnreser. Tak,
cTpaHb! JIaTHHCKOV AMEPIKY MPHU3BAJIH HCKJIIOYHUTE POCCHFHCKIE YOOPEHMA W3 CIVICKA TOBAPOB, IO~
maBrmx mog casrny. CIIoXKHBIIAACA 00CTAHOBKA, KAK CHHUTAOT MPEACTABHUTENH CTPAH, CTABHUT IOJ
YIpo3y HIpOJOBOJIECTBEHHYFO 0O€30IaCHOCTH B MHPE ¥ BJedeT 3a COOO¥ MacCOBbIF TIOJIOK, CHIUKAET
YVDOBEHb MOPON3BOAHUTEJBHOCTH CEJIBbCKOIO XO3AHCTBA ¥ JOCTYIHOCTH HPOAYKTOB IHTAHUA Poccrri-
CKJ€ MIHEPAJbHBIE YAOOPEHHA — HTO CTPATEIMIECKI BAXKHBIN ¥ HEOOXOJVMBIF TOBAp, OT KOTOPOIrO
MMUPOBBIM IMOTPEOUTESIAM OyJgeT CIOXHO OTKAa3aTbCA cpal3y. 24 mapra 2022 r. YmpaBsierwe 0 KOH-
TPOJIF0 338 MHOCTPaHHBIMY arTrBamy Murpnra CIIIA omybKoBaJo JIMIJeH3HIO, KOTOPAA (arTiIde-
CKJ BBIBEJIA POCCHIICKIE MUHEDAJIBHBIE YAOOPEHNA W3 CAHKI[MHHOIO CIIVCKA ¥ IIPHPABHAJIA IIPOJYK-
IO K TOBapaM mepBoyi Heobxogmumocty. Taroe permerme co croporsr CIIA 6b110 00ycI0BJIEHO KO-
HOMMIYECKIMY MOTHBAMI, IPEXKAE BCEro, CTPEeMJIEHHEM H30exkaTb JehuuT TOBapa Ha (DOHE TOpro-
BBIX ¥ JIOTMCTHHYECKHX OIpaHMHYeHNH. [J0JrocpoyHOe IIOJOPOKAHIE YIOOPEHMH W HX OTCYTCTBIHE MO-
MKeT CTaTh IIPUYMHOY COKDAILEHHA eBPOIEeNCKoro ypoxad B 2022 r. HexBaTka 3epHA ¥ MAaC/IIIHBIX
KYJBTYD, OJHUM H3 KJIOYEBBIX SKCIIOPTEPOB KOTOPLIX ABJAeTcA Poccrsa, npusener x gasbHeHIieMy
POCTY LJEH Ha arpOIpOMBIIIIEHHOE ChIDbE.

KorroueBsie citoBa: carrim, PPD, yqobperra, SKCIIOPT, TOProBJIA, CEJIbCKOE X03AMCTBO

Hna gurruposasnsa: Nlonosa B. H. Poccuyicknii ppIHOK MHHEPAJIBHBIX YAOOPEHMV B YCJIOBUAX SKO-
HOMWHYECKUX carrnnyl // Arpapepri Bectranrx Bepxreposwxpa 2022. No 3 (40). C. 125—135.

Beenenune. MunepanbHble y100peHUs SBISIOTCS OJHUM U3 (PAaKTOPOB JTIOCTUXKEHUS BHICOKOTO ypOrKas
CeNIbCKOXO03SMCTBEHHBIX KYJAbTYp M yJIydIlIEeHUs KadecTBa MoyB. B mocneaHue rojsl odumiemMupoBas Imo-
TpeOHOCTh B MUHEPAJIbHBIX yI0OPEHUSIX YCTOWYMBO PACTET, YTO OO0YCIOBIIEHO, C OJTHOM CTOPOHBI, - CO-
BEPILIEHCTBOBAaHUEM arpONPOMBIIIIEHHOIO KOMIUIEKCA, PACIIMPEHUEM ITOCEBHBIX IUIOIAIEH, ¢ Ipyron —
NOTPEOHOCTHIO B MOBBIIMIEHUH 00BEMOB YPOKalHOCTH BBHJly POCTa YHUCIEHHOCTH MHPOBOTO HACEIECHHUS.
VY 1006peHusiMU Ha3bIBaIOT BELIECTBA, COAEPIKAIINE HEOOXOAUMBIE JUI PACTEHUH MUTATEIbHBIE 3JIEMEHTHI,
MOBBILIAIONINE OMOJIOTHYECKYIO AKTUBHOCTD B [TOYBE U YCUJIMBAIOLINE MOOMIN3AIINIO B HEHM MUTATENbHBIX
BemecTB [1, ¢. 293-296]. MuHepasibHble YA00peHHs OKa3bIBAIOT OOJIBIIOE BIUSHUE HA XUMUYECKUE, pu-
3U4YecKre U OMOJIOTHYECKHE CBOMCTBA MOYBBI, HA MUTAHUE, POCT U PA3BUTHE PACTEHUI, UX YCTONYHUBOCTh
K HEOJaronpHusTHBIM YCJIOBUSAM U B UTOTE HA ypOXKall B I[EJIOM.

B Hacrosimuii MOMEHT B YCJIOBUSX CTPYKTYpPHBIX M3MEHEHUN MUPOBOTO PbIHKA y10OpeHUi, BbI3BaH-
HBIX TMOJUTHYECKUMH U 3KOHOMHUYECKHMMH (DaKTOpaMHM, MPEACTABISIETCS aKTyaJllbHBIM PAacCMOTPETh OC-
HOBHBIE €T0 TeHJIEHIIUH, U3YUYUTh KIIIOUEBbIX UTPOKOB B IIPOU3BOJICTBE MPOIYKIIMH, a TAKXKe ONPEAeUTh
poab Poccuu B pa3BUTHM JTaHHOTO CErMEHTa. B cTaThe naHa OleHKa TEKYIIEMY COCTOSHUIO IIPOU3BOACT-
Ba U HCIOJb30BAaHUSI MHHEPAIbHBIX yIOOpEHHUI B CTpaHe, YPOBHIO Pa3BUTHUSI MOIIHOCTEH B YCIOBMSIX
CaHKIIUH.
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MunepaiibHble YA0OpeHHs KIacCU(UIUPYIOT IO HECKOJIBKHM IapamMeTpaM, OCHOBHBIE M3 HUX - CO-
CTaB, CBOMCTBA M Ha3HAUYCHUE.
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Pucynok 1 — Knaccupukanusi MUHepaJIbHbIX y100peHU
HcTouHnk: coCTaBIeHO aBTOPOM

Cornacao panHbM [Tpo1oBOILCTBEHHOM U cenbekoxo3siiicTBeHHOM opranuzanuun OOH (DAO) [2, c.
3-6] B 2021 r. 06beM MHPOBOI0 IPOU3BOJICTBA MUHEPAIBHBIX Y10OpeHuit coctaBuil 316 MiH. T., HOTped-
nerus — 198 muH. T, U3 HUX a30THBIX — 188/110 MuH. 1., hochopHbIX - 63/48 MIH. T., KanuiHBIX — 63/39
MJIH. T. COOTBeTCTBEHHO. [lo mporunozam MexayHapoaHOH accoluanuy Npou3BoauTenel ynoopenuii [3,
c. 4-8], oobeM MupoBoro mnotpedieHus ynoopenuit k 2023/24 cenbCKOXO03SIMCTBEHHOMY T'OJTy COCTABHT
6omnee 200 MIH. T., IpU 3TOT OCHOBHOM crpoc OyneT Habmoaatbes co cropoHbl Unauu, bpazumuu u
CIIIA. B Hacrosmuii MOMEHT KJIFOUEBBIMU NOTpeOuTens MU yaoOpenuii BeicTynatot Oxnas Asus (33%),
Jlatunckas Awmepuka (24 %), Adpuka (15 %), ctpansl Boctounoit EBponsl u lleHTpanbHoit Azun
(12 %).

350
314 313 316
300
250
192 185 198
200
150
100

50

2019 2020 2021
MupoBoe NPoUsBOACTEO Muposoe noTpebneHue

Pucynok 2 - O6umemMupoBoe Npou3BoACTBO U NOTpPedJeHue MUHEPAJbHBIX Y100peHuii (a30THbIE,
docdopHubie u kaauiinbie), 2021 r. MJIH. T.
HcToyHUK: cOCTAaBJIEHO ABTOPOM Ha 0CHOBe JaHHbIX DAO
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Pucynok 3 — IIpon3BoacTBo u norpedieHne a30THBIX, (POCHOPHBIX U KAJIUMHBIX y100peHuit
B 2021 r., MIH. T
HcToyHUK: cOCTAaBJI€HO ABTOPOM Ha 0CHOBe JaHHBIX DAO

Cpenu OCHOBHBIX (DaKTOPOB poCTa MHUPOBOIO MOTPEOJICHUS YAOOPEHUI MOXKHO Ha3BaTh yBEJIUYEHHUE
cripoca co ctopoHbl Muaum m Kurtas, pocT leH Ha OCHOBHBIE BHJIbI CEIbCKOXO35IMCTBEHHON MTPOAYKIUH,
Mephbl MOJIEPKKH 10 3aIUTe arpapHOi cdepbl U MPOMBIIIEHHOCTH MUHEPAIbHBIX YIO0OpEHUH CO CTO-
POHBI IPAaBUTENBCTBA, OJIATOMPUATHBIE MOTOHBIE YCIOBHSI, CIOCOOCTBYIOIIME YPOXKAIO B KIFOUYEBBIX pe-
IMOHaX-MOTPEOUTENSIX YA0OpEHHIA.

P® — oauH M3 KIIOYEBBIX YYaCTHMKOB MHPOBOIO phIHKa MHMHEPaJIbHBIX yaoOpeHuil. ITponsBonacTBo
ynobpenuit B Poccuu exeronno pactet B cpenneM Ha 4,5 %, B 2020 r. oHo coctaBuiio 6onee 50 MuH. T.,
u3 HUX 45 % - a3oTHbIe ynoOpeHus. Ha BHelHMe pboIHKU 3KcropTupyercs npumepHo 70 % npoaykuuu,
BBITTyCKaeMo# B cTpaHe. Cpear OCHOBHBIX PBHIHKOB COBITa POCCUNCKHX yaoOpeHuil — bpaszunus (7 muH.
T.), Kuraii (2 man.1), Uanus (2 M. T.).

Poccuiickuii ppIHOK MUHepPaIbHBIX y100peHnii. KOHKypEeHTHBIM PEUMYIIECTBOM POCCUMCKUX MU-
HepalbHBIX yI0OpEeHUH sBIseTCs YHUKaIbHas chipbeBas 0aza [4, c. 7-12], BbICOKast KOHLIEHTpALHs MUTa-
TEJIbHBIX BEIECTB B CIOKHBIX U KOMIUIEKCHBIX yIOOpPEHMSIX, a TaKK€ OTCYTCTBHE TOKCHMUECKUX M Omac-
HBIX TIpUMeceH, BPEAHBIX IS 3I0POBbsI U IIIOA0POANs (MBIIIbSK, CBUHEI M kKaaMmuil). Tak, ¢ maprta 2020
T. IpeieNibHask KOHIEHTpalus KaJMUsl B MUHEPAJIbHBIX y100peHusiX, pa3penieHHbIX B PD, orpannuena 20
MrM. conepkanust ¢pocdopa. C nHavana 2022 r. EC BBen 3anper Ha UMIOPT yAOOpPEHUH C cofepKaHueM
KaaMmus Beie 60 MIM. — ero MHOTO B yJIOOpEHUSIX, IPOU3BOAUMBIX B CTpaHax AQpUKH, KOTOpHIE SIBIIS-
I0TCSl OCHOBHBIMM nocTaBiukamu EC.

Kpowme Toro, npousBoaumeiii B PO kapbamu n3BecTEH BHICOKMM KayecTBOM Ojarofaps HU3KOMY CO-
nepxanuto ouypera. Ctporue TpeOOBaHUS K MUHEPAIbHBIM yIOOPEHUSIM — HEOThEMJIeMasl 4acTh pa3pa-
6oranHOrO 1O Mopydenuto npesuaenra PO B. [lyruna makera «3eneHOro cranaapTa», 11elb KOTOPOro —
BOCCTAHOBJIEHHE M MOBBILIEHUE TUIOJOPOINS CENbCKOXO3SIIICTBEHHBIX 3€MEIb, IIOBBIIICHHS KaUECTBA BbI-
panmBaeMon MPOTyKIIUH.

Poccus siBisieTcss OJHUM M3 OCHOBHBIX MOCTaBIIMKOB aMMUAYHOM CEIUTPHI - Haubosee MOnyIsipHbIM
ynobpenuem y poccuiickux dhepmepos [15,17]. Ee mponsBoacTBO cocTaisieT nmpuMepHo 10 MITH. T B TOf,
U3 KOTOpbIX 45 % notpedmsiercs pepmepamu, 15 % — npoMeluieHHBIM ceKTOpoM, 40 % skcriopTupyercs.
Cpenu KIIIOYEBBIX POCCUMCKUX MPOU3BOJAMUTENECH aMMHAYHON CETUTPHl — «Ypanxum» (3 MIIH. T. B TOX),
«EBpoxum» (2 MiH. T.), «AKpoH» (2 MIIH. T.). 3a neBiITh MecseB 2021 r. «AKpOH» yCTaHOBUJIA MPOU3-
BOJICTBEHHBII PEKOp/, BBIITYCTHB 0oJjiee 6 ThIC. T. TOBApHOU MPOAYKLUHU, YTO Ha 6 % OoJbllIe MO cpaBHe-
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HUIO C aHAJIOTHYHBIM MEPHOJIOM IPONUIOro roja. [Ipon3BoacTBO MUHEPAIBHBIX yI0OPEHHI BBIPOCIO HA

3 % u cocTaBuio OoJiee 5 THIC. T.

Cornacno nanaeIM Muncensxo3a PO, o cocrostauto Ha 14 centsiOpst 2020 1. mpakTUYECKH BO BCEX
cyOBbeKTax CTpaHbl HaOJIIOJaNIach MOJOXKHUTENbHAs TUHAMUKA B 00ECIIEYEHHOCTH yJOOpPEHHUSIMH K 3asiB-
nerHou morpedbroctu Ha 2020 r. [5, c. 5-8]. Heo6xoaumo oTMeTuTh, 4to B MIBaHOBCKO# [16], Bnagumup-
ckoit, SApocnasckoii u Koctpomckoii obnactsax Habmoanocs npaktudecku 100% obecrnieueHHOCTH y100-

peHusMH K 3asBiieHHoM noTpedHoctu Ha 2020 r. (114 %, 114 %, 123 %, 94 % cOOTBETCTBEHHO).

Taoauna 1 — lanHble 0 IPUOOPEeTEeHUN MUHEPAIBbHBIX YA00PEeHHUIl ¢ y4eTOM 0CTATKOB MPOLLIOTo

roja, ThiC. TOHH
Hannbie o mpuoOpe- O06ecne4eHHOCTh
TEHUU MUHEPAIbHBIX | 3asBleHHAsT  MOTPeO- | ynoOpeHus MU K
Cybbekt PO ynobpenuit (¢ 1 sHBa- | HOCTh B MHHEPAIBHBIX | 3asIBJICHHON  TIO-
ps 2020 r. o 14 cen- | ynoOpenusix Ha 2020 r. | TpedbHocTH Ha 2020
Ts10pst 2020 1.) r. (%)
Poccuiickas®enepans 3347.4 3398.4 98.5
Hentpansabiii @O 1152,5 1196,7 96,3
Cesepo-3anagnbiit @O 73,7 62,3 118,2
HOxub1li ®O 825,7 886 93,2
Cesepo-Kaskazckuit @O 279.6 309 90,5
Ypansckuit ®O 105,2 93,6 112,4
Cubupckuit O 206,2 173,3 119
HampaeBoctounsiit @O 75,1 84,2 89,2

Hcrounuk: cocTaBiieHO aBTOPOM Ha OCHOBE JJaHHBIX MUHCENnbX03a
Tab6anna 2 - /lannbie 0 NpHOOpeTeHNH MUHEPATbHBIX Y100peHHI ¢ Y4eTOM 0CTATKOB IPOILIOTo
roaa, Teic. TOHH B LleHTpasibHOM (peaepanbHOM OKpyre (110 peruoHam)

HenTpanpueiii @O

Mlanmbie 0 npHOd- O6ecredeHHOCTh
peTeHun MHUHE-
ATBHBIX  YI0Gpe- 3asBiieHHas MOTPeOHOCTh B | YAOOPEHHUSIMH K 3a-
Cyonekt PO Enﬁ (c 1 smpaps MUHEPAJIbHBIX YIOOPEHHSX | IBIEHHON TMOTpeO-
P 12 2020 . Hoctu Ha 2020 T.
2020 r. mo 14 ceH- (%)
Ts10pst 2020 .) °
benroponckas ob6nacts | 104,5 100,8 103,7
bpsiackas obmacte 102,6 110,9 92,5
Baammmupekas 11,9 10,4 114,9
00J1aCcTh
Boponexckas obmacts | 202,7 211,5 95,8
HNBanoBCcKas 4 3,5 114,9
00J1aCcTh
Kanyxckas o6actpb 12,7 16,5 77,2

128




3/

ConaanbHO-3K0HOMAYECKHE A IyMaHATapHbIE HAYKE

Koctpomckas 17 1.8 94,1
00J1aCTh

Kypckas o6mactb 166,2 171,8 96,7
JIunenkast 061acThb 119.9 113 106,1
MockoBckas odimacts | 35,7 38,3 93,2
OpitoBckast 001aCTh 111,7 130,3 85,7
Ps3aHckaso0nacThb 95,7 71,3 134,2
CMmoneHckas oonacte | 11,2 9.9 113,9
Tam0OoBckas 00J1acThb 127,1 134 94,9
TBepckas 001acTh 9.4 6,6 141,3
Tynbckas 06nactb 57,2 60,3 94,9
SpociaBckasn 7.2 5.8 1238
00J1aCTh

HcTouyHuK: cOCTaBIEHO aBTOPOM Ha OCHOBE JJaHHbIX MuHcenbxo3a PO

B nepcnextuBe B qanHbIX peruoHax k 2023 r. u 2025 r. muaHupyeTcs HapaCTUTh MPUOOPETEHUE MU-
HEPATBHBIX yIOOPEHUI C y4EeTOM MTPOU3BOJICTBA MTPOIYKIIMH PACTEHUEBOJICTBA JIO CISAYIONINX IMOKa3aTe-
neit (Pucynok 4). B xauectBe (hakTOpOB, CIIOCOOCTBYIOIIMX YBEIHMYEHHUIO OOBHEMOB HapallUBaHUS HC-
MOJIb30BAHUS MUHEPAIBHBIX YIOOPEHUH, MOXXHO OTMETHTh MPUMEHEHHE COBPEMEHHBIX ()OpPM BHECEHUS
MUHEPATBHBIX yIOOPEHHM, rocyAapcTBEHHAs MOJAEpKKa (MepeopUeHTAIMsI Ha UHTEPEChl OTEUeCTBEH-
HBIX arpapreB B YCIOBUSAX CAHKIIMHA, OTpAaHUYCHUE IKCIIOPTa MPOAYKIHH), 3G (HEKTHBHOE B3aMMOICHCT-
BHE C MPOU3BOAUTEISIMU MUHEPATbHBIX YI0OpEHUH.
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PucyHnok 4 — Il1an no HapamMBaHMIO NPHOOPETEHHSI MUHEPAJIbHBIX YI00pPEeHHH ¢ Y4€TOM IpPo-
H3BOACTBA NPOAYKIUH PACTEHUEBOACTBA, ThIC. TOHH
HMcToYHMK: COCTABJICHO ABTOPOM HA OCHOBE JaHHbIX MHUHCe/IbX03a
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Binsinne caHKIMIA HA POCCHIICKHII PBIHOK MMHEpPaJIbHBIX yao0penuii. [lociie Havana cnenonepa-
MY Ha YKPauHE OTHEJIbHBIC CTPAaHbl HAYaJIM BBOIUTH CaHKUMHU B OTHomeHMH P®D, koTopele B TOH Wi
WHOUN Mepe 3aTPOHYJIU Pa3IudyHbIe OTPACIId U CETMEHTHI SKOHOMUKH. B Havane maprta 2022 r. Bnactu Ka-
Hajw [6, c. 1-3] uckimouniu Poccuto u3 pexxuma Hanbombiero 6iaronpustctsoBanus (PHB) B Toprosie
u BBena 35%-it Tapud Ha BBO3 B CTpaHy BCEX POCCHICKHX TOBApOB (AaHAJOTHYHBIC OTPAaHUYEHUS 3aTPO-
HyM benopyccuto). lanee Takyro mepy noanaepxanu yyactHuku G7. BenukoOpuraHus BBeia JOMOIHU-
TenbHbId 35%-i1 Tapud cBepX yke AEWCTBOBABIIMX CTAaBOK HAa OTJCIbHBIC BUABI MPOMYKIHH, B T. 4.
ynobpenusi. Ctpansl EC takxke 00bsBuau 00 ucknrodeHuu Poccun n3 PHB kimrodeBbIx TOBapoB poccuii-
CKOTI'0 3KCIIOpTAa.

3amper Ha MOCTaBKU POCCUICKON CEIbCKOXO03SIMCTBEHHON MPOAYKLMHU BbI3Bal 00€CIIOKOEHHOCTh Cpe-
JI HEKOTOPBIX CTPaH-MHUPOBBIX noTpeduteneit. Tak, bpaswnus, Aprentuna, bonusus, Yunu, [laparsaii u
VYpyrsaii npu3BaId UCKIOYUTH POCCUHCKUE yIOOpPEHMs M3 CHUCKA TOBApOB, MOMABIIUX MO CaHKIHH.
CrnoxuBiiasicss 00CTaHOBKA, KaK CYUTAIOT MPEACTABUTENM CTPaH, CTAaBUT I0J Yrpo3y MpPOJOBOJIbCTBEH-
HYI0 0€30M1acCHOCTh B MUPE U BJIEYET 3a COOOH MacCOBBIN T'0JI0/1, CHUXKAET YPOBEHb IPOU3BOIUTEIBLHOCTH
CEJIbCKOTO XO3SIIICTBAa U JOCTYITHOCTh IPOAYKTOB ITUTAHMUSL.

Poccuiickue MuHepasabHble yI0OpeHUs: — 3TO CTPATErMYeCKH BaXKHBIM U HEOOXOAMMBINA TOBap, OT KO-
TOPOTO MHUPOBBIM MOTPEOUTEISIM OYZET CIIOKHO OTKA3aThCs CPasy, KaK CUUTAIOT aHAIUTHKH.

Tak, bpasunus emie gosnro Oyaer 3aBUCETh OT UMIOPTA YAOOPEHHUH — COrNIACHO HAIlMOHAIBHOMY ILIa-
HY, CTpaHa CMOXeT o0ecrieunTs ceds ynmooperusm Ha 50-55 % depes 30 ner; kak cooOmmio MuHHCTEp-
CTBO CEJIbCKOro X03sicTBa bpa3zunuu, 3anaca ynoOpeHuil B CTpaHe XBAaTUT O OCEHHU, U B HACTOSLIUMN MO-
MEHT MPaBUTEIBCTBO U3YyYaeT aJIbTepHATUBHbIE ICTOYHUKU UMIIOpTa, momumo Poccun u benopyccuu.

Teopernuecku EC MokeT HapacTUTh MOCTaBKU (ocHOpHBIX U KaTMHHBIX ynoOpeHuit 3a cuetr Kuras,
Kanangpt, U3panns u Mopaanuu, HO 3aMEHUTH TOCTaBKU U3 Poccruu a30THBIX yIOOpEHMI — JOJITOCpOYHAs
3ajaya, Ha peleHue KOTopoi noTpedyercs ropasno O60blie BpeMeHH U (PMHAHCOBBIX 3aTpat, HOCKOJIBKY
SHEPropecypchl, KOTOPbIE UCIOIB3YIOTCS AJISl UX MPOU3BOJICTBA, CUIIBHO MOJAOPOKAIH.

24 mapta 2022 r. YipasieHHe 110 KOHTPOJIIO 3a UHOCTpaHHbIMU akTuBaMu Munpun CIHIA ony6iuko-
Bajo JmueH3uo [7, c. 1-2], kotopass (akTHuecku BbIBEJIa POCCUNMCKHE MUHEpAJIbHBbIE YJOOpEHMs W3
CaHILIKMHHOTO CITUCKA U MPUpaBHsIa MPOIYKIIHIO K TOBapaM NepBOil HEOOXOAMMOCTH.

Curyanuss Ha MHPOBOM pPbIHKEe MHMHEpPAJbHBIX yA00peHMii 10 Hayaja cnenonepanuu. Hamowm-
HUM, 4TO TEKYyIHEe MEpbl HAKIAAbIBAIOTCA Ha U 0€3 TOro BBHICOKUH YpOBEHb HECTAOMIBHOCTHU M OTPaHU-
YeHUW Ha MUPOBBIX phIHKaX. Emne nmerom-ocenpto 2021 1. Ha GOHE CYIIECTBEHHOTO POCTAa MUPOBBIX IIEH
Ha sHepropecypcesl ($700 3a 1000 xy6.M rasza) KpymHble npeAnpusaTs, padoraromue B EBporie, 3aKpbuti
IIPOU3BOJICTBO a30THBIX ynoOpeHuil. O mpuoctaHoBke cBoux MomHocTe o0bsiBuin CFIndustries, HOp-
BeXCKasg KoMmnaHus Yara, ucranckas Fertiberia, Hunepnanackas OCL

Ocenbio 2021 r. Ha MUPOBOM pBIHKE II€Ha HA aMMHUAaK — ChIpPb€, KOTOPOE MCIONb3YETCs JUIsl IPOU3BOJ-
cTBa aMMHa4YHOU cenutpbl — gocturina $1000 3a 1 1., mo ganubiM Argus. C ssaBapst 2021 T. 1IeHBI Ha aM-
Muak Belpocau Ha 220 %, kapbamug — 148 %, xnopucteiii kanuit — Ha 198 %, auammonuit ocdar — Ha
90 %.

Kpome Toro, HekoTopble KMTalCKHE KOMIAHHUI, MPOU3BOJAIINE YA0OpEHUs, 3aiBUIU O BPEMEHHOMN
IPUOCTAHOBKE JKCIIOPTA C IIeNbI0 ONPaHUYUTh PACTYIIUE IIEHbI Ha OOJIBLIYIO YacTh ChIpbs AJS yI00pe-
HUH ¥ TapaHTUPOBATh MOCTABKU Ha BHYTPEHHEM PBIHKE.

C nenpto He JOMYCTUTH JepHUIMTAa Ha BHYTPEHHEM PBIHKE W POCTa LIeH Ha mpojoBosbcTBUE [IpaBu-
TenbCTBO P®D BBENO SKCMOPTHBIE KBOTHI [8, ¢. 1-4] Ha a30THBIE W a30TOCOAEpXkaIlIue yaoopeHus ¢ 1 me-
kabps 2021 r. mo 31 mas 2022 r. [{ng a30THBIX y1oOpeHMi KBOTa cocTaBmwia He Oosee 5,9 MiH. T., U1
CIIOKHBIX — 5,35 MJIH. T.

Taxoke co 2 ¢eBpans 1o 2 anpenst 2022 r. neiicTByeT BpeMEHHOE OrpaHUYeHUE Ha SKCIOPT aMMHavyHON
CEJIUTPBI, YTO OOYCIIOBJIEHO IMOBBIMIEHHBIM CIIPOCOM Ha BHYTPEHHEM PBIHKE CO CTOPOHBI arpapueB U
IPOMBIIUIEHHBIX MPEANPUITHHA M3-3a PAaHHEHW NIOCEBHON KOMIIAHUU B psfe pernoHoB P®, B yacTHOCTH B
Oxxnom u CeBepo-KaBkasckom penepanbHbIX OKpyTrax.
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B rmobanpHBIX MacmTabax MpoOJeMBl 3aKIIOYAOTCs W B (DYHKIMOHUPOBAHWUH TPAHCIIOPTHO-
JIOTMCTUYECKUX MapupyToB. I[Ipu nepeopueHTanuu TOProBbIX NOTOKOB UX HEOOXOAMMO BBICTpauBaTh U
obecrieunBarh Oecriepeboiinyto pabory. B Mapre MmexayHapoaHble KoHTeWHepHble omepatopsl MSC
(Isetimapus) Maersk ([anus), CMA-CGM (®paniys) TpruOCTaHOBWIN TPAHCIIOPTUPOBKY POCCHUHCKHUX
rpy3oB. Tem He MeHee, HapsAIy ¢ MOPCKUMH MEPEBO3KAMHU ISl SKCIIOPTA YA0OPEHUN NCTIOIB3YeTCs U JKe-
JI€3HOZIOPOXKHBIM TPAHCHOPT, KOTOPBII MOXKET 3aMecTUTh NocTaBku B Kurail u npyrue asmarckue crpa-
Hbl. B PO 151 mepeBo3ku ynoOpeHHii UCTIONB3YIOT Pa3InyHbIe BarOHBI: B KPBITHIX BaroHax MEpeBO3STCS
XMMHUYECKHE YA0OpEHHsI B Tape U3 MOJUIPONUICHOBON YIIaKOBKH, HACBHIHbIE Y0OPEHUs EPEBO3ATCS B
BaroHax '"xommepax", >KUJKuE yIOOpPEHUsI TPAHCIIOPTUPYIOTCS B MUHEPAIOBO3aX (CHEHaIbHbIE UCTEP-
Hbl). Cpe N3BECTHBIX POCCUUCKHUX KEJIE3HOIOPOKHBIX Tpy3onepeBo3unkoB — MeraTpanc-Cepsuc, EB-
pocu6, «JIIT Tparc» u np. B To ke Bpems pemieHust TpeOyeT BOIPOC JOCTABKU POCCUHCKOM MPOIYKIINHU B
ctpanbl JlaTuHCKOM AMepuku U AGpUKH, 4TO MIpEAoaraeT HCIOoIb30BAHUE MOPCKOT0 TPAHCIIOPTa.

IIpoxoBoJibcTBeHHBIH KpPU3HC HA (JOHEe YKPAMHCKOr0 Kpu3uca. KoHbIOHKTYpa Ha pbhIHKE yA00pe-
HUI TECHO CBsi3aHa C MPOM3BOJICTBOM IPOAYKTOB IMUTAHUS M MPOJOBOJILCTBEHHOH Oe3zomacHocThi0. CH-
Tyalus Ha TJI00aIbHOM PBIHKE TPOJIOBOJIBCTBUS TAKXKE YCYT'yOJIsieTcst Ha (pOHE YKPAHHCKOTO KPHU3HCa.

P® u Ykpauna cocraBisaroT BMecTe 27 % MHPOBOro 3Kcnopra nieHunsl, 14 % — kykypyssl u 23 % —
stamenst, 53 % — MoJICOTHEYHOT0 Macia U ceMsH, Kak ormedaeTcs B gokiaae UNCTAD [9, c¢. 3—10].

Cpenu cTpaH, KOTOpbIE B OOJIbILIECH CTENEHN 3aBUCAT OT UMIIOPTA POCCUHCKUX M YKPAUHCKUX CEJIbCKO-
XO3SICTBEHHBIX MPOIYKTOB, MOXHO BbIEIHTh Typruio (22 % - 101 UMIIOpTa POCCUHCKUX C/X MPOAYK-
TOB, 3 % - ykpauHckux), Kuraii (6 % - poccuiickux, 17 % - ykpaunckux), Eruner (15 % — poccuiickux,
7 % — yKpamHCKHX), a Takxke appukanckue crpanbl. B 2018-2020 rr. Adpuka uMIOpTHpOBaIa POCCHIA-
CKYIO MIICHUILY Ha CyMMY 104TH $4 Mip/.

[IpoGnemsl cBSi3aHbI U C JIOTMCTUKON, HAPYLLIEHUE B3aUMOJEUCTBUS C TPAHCHOPTHO-JIOTUCTUYECKUMHU
KOMITAaHUSIMH BJIEKYT 3a COOOH yBelnYeHue LeH Ha 3epHO. YepHOe Mope SIBJISETCS OJTHUM HUX OCHOBHBIX
KaHaJOB €ro MOCTaBKM Ha MHUPOBOW PBIHOK, a B ONMrKailllied MepcreKkTUBE M3-3a YKPAWHCKOrO Kpu3Hca
POCCUICKHE TPY3bl 3aJ€P>KUBAIOTCSI M3-3a HEOINPENEIEHHOCTH, & YKPAMHCKHE IOPTHI 3aKpBITHL. 22-23
Mmapta (pprouepcsl Ha nenuny CLIA cocrasuiu 1104 nonnapa 3a ToHHY, Ha eBporneickyto — 790 nonna-
poB 3a ToHHY. Ha Hauano mapta2022 r. nena Ha nmenuny B P® cocrasuna 405 nonnapos 3a TOHHY, B
CHIA — 539 nonnapos 3a Touny, B EC — 460 nonnapos 3a ToHHY, B (peBpasie 2022 1iena B PD Opima 318
noJut1apoB 3a ToHHy, B CIIIA — 377 nonnapos 3a ToHHY, B EC — 310 nomiapos 3a TOHHY.

Ha ¢one xondpnukTa Ha YKpanHe LeHbl Ha YAOOpEHHUs TakKe MPOJOJKAIOT pacTH — Tak, 25 MapTa
2022 r. MHAMKATOp IIeH Ha a30THoe ynoOpeHne ammuak B Tamme Belpoc Ha 43 % no 1625 nonnapos 3a
ToHHY cornacHo Bloomberglntelligence. Ilpuunnoit pocta ctanu c60if B MPOU3BOICTBEHHBIX MPOIIECCaX
Y OTPAaHUYEHHOE NIPEVIOKEHNE HA PBIHKE.

BbiBoabl. MuHepanbHble yn00peHus: — 0UH U3 (PaKTOPOB BBICOKOTO ypOsKasl CEIbCKOXO03SIHCTBEHHBIX
KyJBTYp M yIy4lIeHUs KadecTBa MoyB. B mocnenHue rojapl moTpeOHOCTh B HUX YCTOWYMBO PacTeT, 4TO
00yCIIOBJIEHO, C OJTHOW CTOPOHBI, - COBEPIICHCTBOBAHUEM arpoNpOMBIIIIEHHOTO KOMILJIEKCa, € IpYrol —
NOTPEOHOCTHIO B MOBBILIIEHUN 00BEMOB YPOKalfHOCTH BBHJLY POCTa YHCICHHOCTH MUPOBOT'O HACENICHMS.

Poccus sBisiercss 0AHUX MX KIIFOUEBBIX HKCIOPTEPOB MPOAYKIIMHM, OCHOBHBIE PBIHKH COBITa — CTPaHbI
Jlatunckoii Amepuku, Kutait, Unaus. Poccuiickue ynoOpeHust OTINYal0TCs JOCTATOYHO BBICOKOH CTere-
HBIO SKOJIOTMYHOCTH, YTO Ba’KHO JIJIS TIOBBIIICHUS Ka4yeCTBA BhIPAIIMBAEMOMN MPOYKIIHH.

Bonpeku BceCTOpOHHUM CaHKLUSAM B OTHOIIEHUH P®D, ceKTOp MUHEpPAIbHBIX yIOOPEHUH cTal UCKITIO-
YeHHeM. DTO 00YCJIOBIEHO OMAaceHUEM CO CTOPOHBI MHUPOBBIX MOTpeOHUTENEH BEPOATHOCTHIO HACTYILIE-
HUSI MacCOBOT'O ToJI0/1a, Ae(PUIUTOM COOCTBEHHBIX PECYpPCOB, BHICOKOM CTOMMOCTBIO MPOIYKLUH, JIOTH-
CTUYECKUMH U3/I€PKKaMH.
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BJIMAHUE PA3JIMYHBIX ®PAKTOPOB
HA ITOBBIINEHUE IMTPOU3BOJACTBA TOBAPHOI'O MOJIOKA

Temupaamena K. A., ®I'bOY BO «Kabapauno-bankapckuii rocy1apCcTBeHHbIN arpapHblii  YHUBEPCH-
teT uM. B. M. KokoBay;

I'yke:xkeB B. M., MuctutyT cenbckoro xossiictBa — punuan @I'BHY «®DenepanbHblii HAydHBIH HEHTP
«Kabapauno-bankapckuit HayuHbIi 1IeHTp Poccuiickolt akajeMun HayKy»

MoJrogroe >kHMBOTHOBOLCTBO ABJACTCA OFHVM V3 BAaXHEHIIHX HAIPABJEHNI B CEJbCKOM XO3AWCT-
Be, BOCTPEOOBAHHBIX BO BCEe BpeMeHa. LleJib mccoreqoBaHMy 3aKIF09aJ1aCh B HU3YYEHUI COCTOAHUA I
QarTopoB, BJHAOIIMX HA obecredeHne HaceseHna Rabapanro-Bairapcror PecyOukn MOJTOKOM I
MOJIOYHO¥ OPOAYKLHMEVN COOCTBEHHOIO IPOM3BOACTBA. AHAJN3 PEe3YyJIbTATOB FHCCJIEJOBAHNUA MOKA3AJI,
YTO CaMasA BBICOKAA JOJIA CAaM00OeCcIeyeHHOCTH PeCIyO/IIMKI B CETMEHTE I[eJIbHOMOJIOYHON IIPOAYKIIIL
(IHTHEEeBOE MOJIOKO ¥ KHUCJIOMOJIOYHBIE HPOJLYKTEI). YcTaHOBJIEHO, yTo B 2021 roxy mpou3BOACTBO MO-
Joka B Pecrrybunre cocrasmio k 2020 rogy — 108,8 %, B ToM wmcie. B CEJIbCKOXO3AVCTBEHHBIX OpIra-
HHu3anquAx — 656031. (106,5 % r 2020 roxgy), B xo3aricTBax HaceaeHus — 146717t. (109,9 %), kpecrb-
AHCEMX (hepmepcrrx) xozaricrBax u VI — 86852t. (108,9 % & 2020 roxgy). Mojoko u CJMBEN 3aHV-
MAT OOJIBIIVIO JOJIFO PBIHKA HE TOJbKO 1o Pecrybumre (59,4 %), Ho nw B Poccmu (52 %). Ha BTODOI
OSHIMI OKAB3aJIVCh KHCJIOMOJIOYHBIE IIPOAYKTEI (24,7 %), ChbIPBI, CAMBOYHOE MacJo u TBopor 4,6 %,
3,8 % u 3,3 %, ocraabHAA H9aCTb INPHUXOAUTCA HA MODOMKEHOE VM CYyX0€ MOJIOKO. B HacrosArjee Bpemsa
CeJIeKI[IMOHHO-IIJIEMEHHAA pabora Tpebyer KoperHHoro yJydireHnd COBPeMeHHOe COCTOAHME cobCcT-
BEHHOIO IIPOY3BOJACTBA MOJIOKA ¥ MOJIOYHO¥ Ipogyrnmyu B RabapamHo-Bairapckoyi Pecrybinre e
CII0COOCTBYEeT MHOJIHOMY 00€eCHeYEHII0 HACEJIEHIA MOJIOKOM ¥ MOJIOYHOY MPOJYKIMENH B CHJILY HHU3KOH
TOBAPHOCTY, CBA3AHHOV C MEJIKUMI PA3MEPaMI XO3AHCTBYIOIINX CYOBEeKTOB. B cBA3m ¢ sTmm cumra-
eM HeOOXOJUMBIM JJIA YBEJIHMYEHUA MPOM3BOJCTBA TOBAPHOTO MOJIOKA (DOPMIPOBATH CHELHAJIBHBIE
x034ricTBa ¢ HoroJoBseM KopoB 200-400 royoB, 910 HO3BOJIUT MAaKCHMAJIbHO DEaJIi30BaTh IIOTEHI[H-
aJ IIPOSYKTHBHOCTY MOJIOYHBIX KOPOB W YBEJHYUTH WX YHUCJICHHOCTH, YYUTBIBAA IIPHPOJHO-
RIIMMATHIECKOe DACIIOJIONKEHIEe DErIOHA.

RmroveBsre coBa: IPpOAYKTUBHOCTD, MOJIOKO, COOCTBEHHOE MIPOM3BOJICTBO, KpacHad-CTENHad [IOpOo-
Ila, Ka4ecTBO, peajmnsalms, norpebenne.

g irrupoBaana: Tevnpramesa K. A., I'yresxes B M. BiiArre pa3jiMyHbIX (PaKTOPOB HA IIO-
BBIIIIEHNE IIPOV3BOJCTBA TOBAPHOIO MOJIOKA // ArpapHeri BecTHurk Bepxaeposrxpa 2022. No 3 (40)
C 134-141.

Beenenne. MoyiokO ¥ MOJIOYHAs TPOJYKIMS BO BCE BpEMEHA SIBJISIFOTCSI BAXKHBIM CETMEHTOM IIPOJ0-
BOJILCTBEHHOTO PbIHKA. CTOUTH OTMETUTH, YTO HAWOOJBIINM CIPOCOM OOJIAAIOT AKOJOTHYECKH 0e30-
HacHble MPOAYKTHI MUTaHUs, 6e3 71006aBoK. [ToBbIIEeHNE MOIOYHOM MPOJYKTUBHOCTH KOPOB O0YCIIOBJIEHO
pa3HbIMH (aKTOpaMu, U 3a MOCJIEeIHNE TOJlbl MHOTHMHU aBTOPAaMHU B CBOMX HCCIIEIOBAaHUSAX U3yUYEHBI TOKa-
3aTenu, KOTOPbIE MOTYT MOBJIUATh HA YBEJIMUEHUE ITPOU3BOJICTBA MOJIOKA U MOJIOUHOM npoaykunu. OnHu
cchlIatoTes Ha 3G (EKTUBHOCTh MCIOJIb30BAaHUs SHEPTreTUKOB U 61o00aBok (Cenuenko O.B., Muponosa
N.B., Kocuios B.I1.) [1, c. 280-284.], npyrue yBeanueHre MOJIOYHONW MPOAYKTUBHOCTH CBSI3BIBAIOT C BBI-
O60poM TOpOJBI U C OTOOPOM, OLIEHKOW M HHTEHCHUBHBIM HCIIOJIb30BAHMEM BBICOKOIIEHHBIX OBIKOB-
IIPOU3BOJUTEIICH.

JKMBOTHOBOJICTBO SIBJIIETCS BAXKHEHIIEH OTPACIBIO0 HAPOJHOTO X0O35MCTBA KaK MO CBOEMY MOJIOKEHHIO
B Ka4e€CTBE MPOJYLIEHTA BBICOKOLIEHHOIO CHIPbs JUIsl MULIEBOW M JIETKOW IMPOMBIIIJIEHHOCTH, TaK U I10
YPOBHIO MPOU3BOAMMOIO BAJIOBOTO MpoaykTa. 1o JaHHBIM CTaTUCTHKHU KUBOTHOBOJCTBA, J0JISI MICOMO-

134



3/

ConaanbHO-3K0HOMAYECKHE A IyMaHATapHbIE HAYKE

JIOUHBIX TPOJIYKTOB B HEM JOJIKHA COCTaBIATh He MeHee 60 %. [1o3ToMy BaskHYIO pOJIb UTPAET PA3BUTOE
CEJIbCKOXO03SUCTBEHHOE YKUBOTHOBOJACTBO, CIHOCOOHOE oOecneurnBaTh HACeJICHHE CTPaHbl OPraHUYECKH
0€30IMMacHBIM MSICOM, MOJIOKOM U MOJIOYHOM MPOIYKIIUEH, a TPOMBIIIJICHHOCTh — ChIpbeM [2, ¢. 359-363].

BBenennsie nmpotuB Poccuu caHKIMM Ha MPOJOBOJIBCTBEHHYIO MPOIYKIUIO JOJKHBI CTUMYIHPOBATD
CEJIbCKOXO035MCTBEHHBIX TOBAapOIPOU3BOJUTENEH HA yBEJIMYEHHE IIPOM3BOJCTBA MOJIOKA, YTO ITO3BOJIUT
3aMO0JHUTh PHIHOK OTEYECTBEHHOI MpPOAYKLIMEW. AHAIU3 COBPEMEHHOI'O COCTOSIHHS MOJIOYHOI'O pPBhIHKA
SBIISICTCS OJTHUM M3 B)KHEHIINX 3JIEMEHTOB CHUCTEMBbI 00ecreueH s MPOJOBOJILCTBEHHONW OE30MaCHOCTH
cTpaHbl U peruona [3, 10,11].

[To opummansaeiM manaEIM MCX KBP mo utoram 2020 roga 0o0beM MPOAYKIUU CEIBCKOTO X 035IHCTBA
BCEX CeJIbX03TOBaponpoun3BoauTeseit cocrasui 61,4 miupa. pyo., wiu 110 % x yposaio 2019 roga. B 06-
meM oO0beMe MPOAYKIMH CEeJIbCKOTO XO3AWCTBA YJCNIbHBIM BEC MPOAYKIIMH PACTEHUEBOJCTBA COCTABHII
56,5 % (34,7 mupa. pyOueit), npoayKuus ;kuBOTHOBOACTBA — 43,5 % (26,7 mupa. py6uneii). )KuBoTHOBOA-
YeCKYIO 0Tpacib peciryonuka 3aBepuimia B 2020-2021 rogax ¢ mooXUTEIbHON JUHAMUKOM [5].

Oco0oe MecTo B 3TOM cCilydae OTBOJAUTCS HWHHOBAIMSAM U WH(OPMALMOHHBIM TEXHOJOTHSIM, YTO B
CBOIO ouepe/p BIuseT Ha () (PeKTUBHOCTH BeAeHUS OTpaciu. [ MOBBIIIEHUST Ka4eCTBa MOJIOKA MCCIIe-
JOBaHUSIMH Psiia aBTOPOB IMOKAa3aHa IIeIeCO00Pa3HOCTh MCIIOJIB30BAHUS CENIEKIIMOHHBIX M APYTUX 300-
TEXHUYECKUX METOIOB, KOTOPBIE OKaXyTCsl OoJiee A PEeKTUBHBIMU U oOecriedaT IpOU3BOJICTBO SKOJIOT -
YECKU YMCTHIX MOJIOUHBIX MPOJIYKTOB. B KauecTBe MpUOpPUTETA COBEPIICHCTBOBAHUS arporpoI0BOILCT-
BEHHOH MOJHUTHKH PETHOHA HEOOXOAMMO MPEAyCMaTPUBATh Pa3BUTHE HE TOJBKO OTAEIBHBIX OTpaciei,
HO MHCTUTYTOB, CBSI3aHHBIX C COXPAaHEHHEM KPECThSIHCKOTO yKiiana >ku3uu [ 12].

Heap ucciaenoBaHuii — W3ydyeHUE COCTOSHUS U (PAKTOPOB, BIUSIONIMX Ha OOCCIICUCHHE HACEICHHS
PecriyOnuky MOJOKOM M MOJIOUHOM MPOIYKIMEH COOCTBEHHOTO MPOU3BOJICTBA,UTO SBJISETCS aKTyalbHOU
3amadeit 1 TpedyeT yriayOIeHHOTo NCCIIeOBAHMSL.

Pe3yabTaThl cOOCTBeHHBIX HccaenoBanuii. Ha pucynkax 1 u 2 m300pakeHbl CTPYKTYpPBI MPOAAK
MosiouHoM npoaykiuu B Poccuun u B Kabapauno-bankapckoit Pecriybnuke 3a 2020 rox (%).

CTpyKTYypa Ipoaazk MOJIOYHOI IPOTYKITHH
B Poccum 3a 2020 roj

B MoJIOKO H CTHBKI

m Momnoko cyxoe

= CpIphI

ETropor

m MopoxkeHoe

= Kic1oMon0uHbIe [P OTYKThI

Macno c¢iaiBo4HoOe

= MoJs1o1HBIe KOHCE] BbI

Pucynok 1 - Crpykrypa npoaask MoJio4Hoi npoaykuuu B Poccuu B 2020 roay.

JlaHHble pucyHKa | CBUIETEILCTBYIOT O TOM, YTO OOJIBILIMI 00BEM MPOAAXK MaJaeT Ha OO MOJIOKA U
KHCIIOMOJIOUHBIX MPOAYKTOB (52 % u 25,1 %). Ha monto ceipa mpuxoautes 5,9 %, tBopora — 5,7 %. He-
3HAYUTEIBHO HUXKE 00BEM MPOAAXK CyXOro Mosioka u MopoxkeHoro (3,9 % u 3,7 %). Monounble KOHCep-
BbI cocTaBmm 2,1 % oT ob1iero oobema mpogak MOJIOYHON TTPOTYKITHH.
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CTpyKTYypa npoaak MOJTOYHOI IIPOTYKIIIIT
B Kadoapauno-bankap ckoii Peciryoinke 3a
2020 rox

B MoJIoKO H CTHBKH
® Momnoko cyxoe

H CpIphl

ETropor

m MopoxkeHoe

= KHCI0MOTOUHbIE TP OOVETBL

= Macno cIHBOYHOE

Pucynok 2 - Ctpykrypa npoaax Mos104Hoi npoaykuun B Kadbapauno-bankapckoi Pecny0-
Jauke B 2020 roxay.

MOoJI0KO M CIMBKH 3aHMMAIOT OOJIBIIYIO JOJII0 PhIHKA HE TOJIbKO 10 Pecnyonuke (59,4 %), Ho u B Poc-
cun (52 %). Ha BTOpOil mO3UIMK OKa3aJIUCh KHCIOMOJOYHBIE MPOAYKTHI (24,7 %), CBIPBI, CIMBOYHOE
Maciio u TBopor 4,6 %, 3,8 % u 3,3 %, ocTanbHas 4aCcTh MPUXOIUTCS HA MOPOKEHOE U CYX0€ MOJIOKO.

B 2021 rogy uMnopT MoJIOUHOM NMPOAYKLMH B LIEJIOM MO cTpaHe okazaiics Huxke Ha 10 % B cpaBHEHUH
¢ ypoBHeM 2020 roga. beuio ummoptupoBaHo 577 Tbicsiu TOHH Ha cymmy 202,6 mun. USD (-
25 %).OCHOBHBIMH MOJIOYHBIMH TOBapamu, uUMmoptupyembiMu Poccueit, B 2021 romy ObuiM CBIPBI
(=46 % wuMmopTa B CTOMMOCTHOM BBIPQXKEHUU), CIUBOYHOE Macio (22 %), MOJIOKO U CIIUBKU CyXHE€ U
crymenssie (10%), B Tom uncie COM (5 %) u CLIUM (2 %), nuTheBOe MOJIOKO U cIUBKHU (8 %), Kucno-
MoJiouHas npoaykuus (8 %) u coipable TpoAayKThl (5 %). [Ipu 3ToM B cpaBHeHuu ¢ 2020 rogom BeIpocia
JIOJISL CBIPOB B CTPYKTYype umnopta [3, c. 54-56].

[To manubiM MunucrepcTBa cenbckoro xossiiictea KBP: "...mpou3BoicTBO MPOAYKIIMH KHBOTHOBO/I-
ctBa B KabGapnuno-bankapuu B ssHBape-despane 2022 roga yBenuuymioch Ha 3,5 %, 0 CpaBHEHUIO C Ta-
KHM K€ MEPUOJIOM Mpouuioro roja...". OCHOBHbIE MPOU3BOIUTENN MOJIOKA - JIMYHBIE IMOJICOOHBIE XO035Tii-
CTBa.

[InanomepHOE peryMpoBaHUe Pa3BUTHS U BOCIIPOU3BOACTBA IMOTOJIOBBS CEThCKOXO3IMCTBEHHBIX JKH-
BOTHBIX CIIY)KHUT pPelIaroliel MpearnoChUIKON IS JOCTATOYHO MOJHOTO OOEeCTieueHus] HaceIeHUs IPOAYK-
TaMU MOJIOYHOTO TIPOU3BOJICTBA.

CmeHa ¢opM COOCTBEHHOCTH, JTUKBUIAINS KOJIX030B M COBXO30B, a TaKXKe CO3JaHKe Ha UX 0asze 3Ha-
YUTEIHHOTO KOJIMYECTBA HOBBIX (DOPMHUPOBAHHI IMO-Pa3HOMY OTPA3HIOCh Ha COCTOSHHM COITUATHHOU
cdepbl CeNbCKUX MOCENICHUH U, K COKaJICHHIO, HE B JIYUIITyIO CTOPOHY. KOJIX03bI U COBXO03bI OBUIH CBOETO
pona «rpamoodpazyromuMn» GOPMUPOBAHUSIMH Ha Celie, BOKPYT KOTOPBIX CKIIAIbIBATACh U BCS COIH-
anbHas cepa — 370 paboune MecTa, JEeTCKUE CaJlbl, KO, CIOPTUBHBIE KOMIUIEKCHI, 3[paBOOXPAHEHHE,
OOIIIHOCTH UHTEPECOB, 3AIUIIEHHOCTh U MHOTOE JAPyToe, KoTopoe o0beauHsio 6onee 40-45 % cenbckoro
HaceneHus: Poccun. HemanoBaskeH ObLT M TOT (haKT, YTO KKl paOOTHHK cesla 00ecrednBa 3aHATOCTh
KaK MHHUMYM 3-4 4eJ0BEK TOPOJICKOTO HaceJeHUs, paboTaronuX B cepe MpOou3BOACTBA CETbCKOXO035H-
CTBEHHBIX MAIIUH U 000pYyI0BaHUS, EPepadOTKU, TPAHCIOPTUPOBKH, peaTH3aIUN MPOTYKIIMH CEIbCKO-
ro X0341CTBa.

dopmupoBaHue KpecThbsIHCKUX ((hepMepcKux) X03siCTB, pa3BUTHE UHIMBUAYAIBHOTO MPEeANpPUHIMA-
TETHCTBA TI0 CBOUM pa3MepaM, TEXHUYECKOW M TEeXHOJIOTHYECKON 00eCTIeYeHHOCTH, 00beMaM TTPOU3BO/I-
CTBa, KOJIMYECTBY 3aHATOTO HACENEHUS HE MOTYT OKa3aTh 3aMETHOTO BIMSIHUS Ha COIUATBHBIE TIPOOIEMBI
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CEJIBCKUX MOCEJICHUM, UTO SIBJISETCS IEPBONPUUUHON «BBIMUPAHUS» I€PEBEHb, XyTOPOB, ayJIOB, CTAHUIL U
COTEH ThICAY T'€KTapOB 3a0POIIEHHBIX TAXOTHBIX 3€MEIb - B TAKOW CUTYaIlMU HE MIOMOTYT U UX FPAHTHI.

B ornmume ot mHOrMX pernoHoB, KabapamHo-bankapus xapakrepu3yercs KOMIIAKTHOCTBIO, XOPOIIO
pa3BUTOI UHPPACTPYKTYPOH, HO Jake U B ITUX, Ka3aJI0Ch, OTHOCUTEIILHO KOM(MOPTHBIX YCIOBUSIX YETKO
OIIYIIAETCS TOTEPSI 0OBbETUHSIONIETO )KUTEICH eJMHOTO ITPOU3BOICTBA.

BecbMma cioxHOI ocTaercsa npoOiema peanus3anui NpoAYKIHUHA MaibiMU (popMaMu MPOU3BOJICTB, OT-
PAaHUYCHHOCTH IUIOMIAJCH TMANIHK, BBICOKAS TPYIOM30BITOYHOCTh, YTO CACPKUBACT BO3MOXHOCTU BHE-
JPEHUS HOBBIX, HAYYHO 0OOCHOBAHHBIX TEXHOJIOTUYECKUX Pa3pabOTOK, UCIOJIb30BAHUE BBICOKOIIPOU3BO-
JTUTEIbHBIX MAIIUH U MEXaHU3MOB.

HecMoTtpst Ha Bce uznepkku [15], Ha GoHe oOmMX MmoKaszaresel 1Mo cTpane, cutyanus B PecryOnnke
M0 MPOU3BOJICTBY MPOAYKIMU KMUBOTHOBOJICTBA BBITJISIAUT MpeanodTuTensuee. Tak, Mpou3BOJCTBO OC-
HOBHBIX MPOAYKTOB >KMBOTHOBOJICTBA B 11esioM 3a 2021 rox cocraBuio: msaca - 119,8 teic.Tonn (106,7 %),
mousioka — 537,5 (104,5 %), sui — 236,9mnn.mtyk (103,0 %). bonee HarisaHo BKJIaa pa3HbIx GOpM XO-
3SCTBYIOIUX CYOBEKTOB B 00IIIe€ MPOU3BOJICTBO U UX CPEAHHE pa3Mephl peCTaBIeHbI B Tabuuiie 1.

Taoauna 1- llpousBoacTeo u peaauszanus Mosoka 3a 2020-2021 roa, TbIC.T.

Kareropuu xo3siiicTB | 2020 rox | 2021 ron | 2020r. k2021 1., %
Peasn3anus Mos10Ka
CesibX030pranusanum, T. 61602 65603 106,5
B xo3siiicTBax HacejieHusl, T. 133520 146717 109,9
K®X n U1, T. 79750 86852 108,9
HTtoro 274872 299172 108,8
ITpou3BOACTBO MOJIOKA
Ceabxo30pranu3amum, T. 71495 76500 107,0
B xo3siiicTBax HacejieHusl, T. 51044 361900 709,0
K®X u U1, T. 54153 99100 183,1
Hroro 176692 537500 404,2

W3 Tabnune! 1 Buano, uro B 2021 rony peanuzanus mosioka B Pecnybnuke coctaBuna k 2020 roxy —
108,8 %, B TOM 4yucCIe: B CENbCKOXO3SMMCTBEHHBIX Oopranu3anuax — 65603 1. (106,5 % x 2020 rony), B xo-
3siiicTBax Hacenenus — 146717 1. (109,9 %), kpectbsackux (pepmepcknx) xozsiictBax u UIT — 86852 T.
(108,9 % x 2020 rony).

PeanuzoBano mosoka Bcemu kareropusiMu xo3sucts B 2021 1. — 274,9 Teic.T., unu 108,8 % k 2020 r.,
B TOM YHCIIE cenbXo3npennpusatusamu — 61,6 teic.T. (106,5 % x 2020 r.), X034iicTBaMu HaceneHus — 146,7
ThIC.T. (109,9 %), KOX u UIT — 86,8 ThIC.T. (108,9 % k 2020 T1.).

Kak BuIHO U3 TaONHIIBI, TOYTH TOJOBMHA BCETO PEATM30BAHHOTO MOJIOKA MPUXOAUTCSA Ha XO3AHCTBA
HaceneHus (49 %), KOTopele HE MOT'YT BBICTYIATh B Ka4eCTBE MPOU3BOAMTENECH TOBAPHOIO MOJIOKA, YTO
CHIDKAeT 00eCIeYeHHOCTh HACCIICHHS B JAHHOM CETMEHTE.

B Kabapauno-bankapckoit PecnyOnvke pa3BOAST KpYNHBINM poratblii CKOT KpacHOM CTEMHOM, ToJi-
IITUHCKOM, IBUIKOM, a0epINH-aHTYCCKOM U KaJIMBILIKOW MOPO, HHPOPMAIIHS IO KOTOPBIM MpeIcTaBIe-
Ha B Ta0iuIe 2.
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Tabuauna 2- [leiicTByomnue npeanpusaTis Mo NpPou3BOACTBY MoJioka B KaGapauno-
Baaxkapckoii Pecnybinke

Ne HaumenoBanmue op- | Bun gesitesinb- ITopona Ilnemennoe mato4- | IIpoagyKTHBHOCTH
n/n TaHU3aLMHU, aApec HOCTH HOE MOr0JIOBbE KM- | IJIEMEHHBIX KH-
BOTHBIX (B mepe- BOTHBIX, KI.
cyeTe HA YCJIOBHbIE
r0JI0BbI)

2021 r. 2022 r. 2021 r. | 2022r.

1 | OO0 «Puan-Arpo». | MpOU3BOACTBO Kpacnas 960 905 5835 5235
TIpoxnagHeHcKui MOJIOKa CTemHas
paiioH, c. YudeOHoe,
yi. bepesonast, 1.1

2 | CXIIK «BepxHemai- | IpOU3BOACTBO Bypas 429 437 5803 6022
KUHCKUW». 30JbCKUM | MOJIOKA IIBULIKAS
paiioH, c. Mainka, yi.
Jlennna, 1.1
3 | CXIIK  «JIeHuHUBD». | IPOU3BOACTBO Kpacnas 710 715 6812
Maiickuii pailioH, c. | MOJIOKa CTeIHas 6812

HoBouBanoBckoe, yiI.
Jlennna, 1. 158

4 | OO0 «ap- | mpousBoacTBO Bypas 217 350 4928 5238
ran».Uepekckuii pai- | MOJIOKa LIBUIIKAs
OoH, c. ['epmerex, yi.
Meumesna, 1. 25

5 | OO0 «Konxo3 Ilcel- | MpOU3BOACTBO Bypas 801 803 5247 5283
HaJaxay. 30J1bCKHUIl | MOJIOKa IIBUIIKASI
paiioH, c. n. IIceiHana-
xa, ya. Jlenuna, a. 108

6 | OO0 «Mankay. 301b- | IPOU3BOACTBO Kpacnas 378 435 5802 5833
CKMH pailoH, c. II. | MOJIOKa CTernHas
Marnka, yn. Jlenuna, 1.
123

7 | OAO «Arpo-Coro3». | mpousBoacTBo | [ommrun- 1290 1293 8846 8871
UereMckuii paiioH, C. | MOJIOKA CKad uep-
UYerem-Bropoii, yiI. HO-TIECTPOil
Jlennna, m.135 MacTu

8 | CXIIK «TpyxkeHHK». | MPOU3BOACTBO Kpacnas 345 346 4992 5047
IIpoxnanHeHcKkuit MOJIOKA CTeIHas
paiioH,

c.Komcomonsckoe,
IlkoxpHAg yiI., 1.11

BaxHo oTmMeTuTh, 4TO Ha TeppuTopuH PecmyOnuku Takxke (GYHKIMOHUPYIOT 4 mepepadaThIBAOIINX
HOPEeNNpUsATHS IO MPOU3BOJACTBY MojouyHoi mpoaykuuu: OOO «Hanpuukckuit moakomounar» (OO0
«QxoMmik»), OO0 «Tepckuii Momounblii 3aBon«BuxTopus», OAO «Kaparauckuii MOJIOKO3aBOA» U
OAOQO «CBeTIOBOJACKHI MacIOCBIPKOMOUHAT.

Jns peanuzamuu [IporpaMMel rocyaapcTBOM MpeaycMOTpeHo (uHaHcupoBaHue B oobeme 299167,4
MJIH. pyOJel, B ToM unciie u3 denepaibHoro Oromxera — 90415 muH. pyOsaeit. OHa chirpana 3HAYUTEIb-
HOE€ 3HAYeHHE B YBEIMYCHHHM OOBEMOB MPOU3BOJICTBA NMPOIYKIIUU KMUBOTHOBOJICTBA, B MEPBYIO OUYepeib
MoJsioka. Tak, MO MaTepuanaM HCCIEJOBaHMM pa3HbBIX aBTOpoB: «...B 2021 roxy B Kabapauno-
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bankapckoil Pecniybinuke mpousBeneHO peKkopaHoe KojaudecTBo Mojoka — 490,5 Teic.T., maca — 105,6
ThIC.T. OOBbEM MPOU3BOJICTBA MPOIYKIIUU CEIIbCKOTO X035HCTBA BCEX CelbX03nmpousBoauteneit B 2021 ro-
ny coctaBmi 37,6 Mupa.py0., uro Ha 4,4 % 6onbire 2020 roga...» [6].

Haubonee BepHbIM U 3(PPEKTUBHBIM MyTeM YIy4YIIECHUS BCEM OTPACiIM KUBOTHOBOACTBA, OCOOCHHO
MOJIOUHOTO CKOTOBOJICTBA, SIBISIETCSI 00Jiee aKTUBHOE CO3JaHHE CEIbCKOXO3SMCTBEHHBIX IPOU3BOJCT-
BEHHBIX KoornepaTuBoB. OHM 00BEAUHAIOT JItOJIeH TpyAa, Oyayllee cena Hallel CTpaHbl, €€ PerHOHOB — B
koomeparnuu. Cenbxo3koornepanus — GakTop pa3BUTHS CTPATETHMUECKOTO 3Ha4deHus. [[ist Toro 4roosl y
IpeJICTaBUTeNIeld Majoro U CpeHero arpodu3Heca MOSBUIACH MOTUBALMS ISl JOOPOBOJIBHOTO O0BEAU-
HEHHS B CEJIbCKOXO3SHUCTBEHHYIO KOOIEPAIIHIO, TAIOUIYI0 BO3MOKHOCTh KOHCOJIHINPOBATH COOCTBEHHYIO
IPOAYKIIMIO, IepepadaThiBaTh, XpaHUTh U peain30BaTh 0€3 MOCPEAHUKOB, TOCYIAPCTBO JOJHKHO CIENaTh
CTpaTernyecKuil mar — co3AaTh JAJI1 HUX BO BCEX MYHUIUIIATBHBIX palOHaX LIEHTPbI KOMIUJIEKCHBIX YCIYT
(IKVY) [7, c. 181-187; 13].

OCHOBHBIM HaIlpaBJCHUEM YBEIMYCHHS MPOU3BOICTBA )KMBOTHOBOIYECKON MPOIYKIIUU SIBISIETCS pa-
[[MOHATILHOE MCIOJIb30BaHNE T€HETHYECKOr0 MOTeHIINala CKOTa OTEYECTBEHHBIX opoy [§, 14].

3akmouenue. B Hacrosimee BpeMsi CEIEKIIMOHHO-TUIEMEHHAss paboTa TpedyeT KOPEHHOTO yiydIie-
Husi. COBpEeMEHHOE COCTOSIHME COOCTBEHHOTO MPOM3BOACTBA MOJIOKA U MOJIOUHOM mpoxaykuuu B Kabap-
nuHO-bankapckoir PecnyOnmke He COCOOCTBYET MOJHOMY OOECIIEYSHHMIO HACEJICHHS MOJIOKOM U MO-
JIOYHOW MPOIYKIUEH B CHUIIYy HU3KOW TOBAPHOCTH, CBSI3aHHOW C MEJIKUMH pa3MepaMu XO3SHCTBYIOIIUX
CyOBEKTOB. B CBSI3M € 3THM, cuuTacM HEOOXOAMMBIM IS YBEIUYCHHUS IPOU3BOJICTBA TOBAPHOTO MOJIOKA
(bopMHpPOBAThH CHCIUATBHBIC X03SMCTBA ¢ MOrojoBbeM KopoB 200-400 ro10B, YTO MO3BOJUT MaKCHMAaJlb-
HO peaJM30BaTh MOTECHIIMAJ MTPOIYKTUBHOCTH MOJIOYHBIX KOPOB U YBEIUYHUTH UX YACICHHOCTH, YUUTHIBAs
IPUPOTHO-KIMMATUYECKOE PACTIONOKEHHE PETHOHA.
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ABSTRACTS

AGRONOMY
Zatsepina I. V.
THE ABILITY OF VARIETIES OF PEARS AND FORMS OF QUINCE IS ROOTED WITH
GREEN CUTTINGS WHEN USING AN ANTARIC ACID GROWTH STIMULANT IN ARTIFICIAL
FOG CONDITIONS

Plant growth stimulators are a group of organic substances that influence the growth and development of
plants. They increase the resistance of plants to stress, various diseases, as well as the effects of adverse factors.
Plant growth stimulants have a beneficial effect on the plant, accelerate the onset of flowering, rejuvenate old
crops, and improve the quality of fruits. This article presents the results of research on the use of a plant growth
stimulator that helps green pear and quince cuttings to form root formations. In the process of work, experimen-
tal studies were conducted to study rootability on pear varieties: Autumn Yakovleva (k), Tenderness, Alegro, Ya-
kovlev's Favorite, Skorospelka from Michurinsk and quince: Severnaya, VA 29, No. 21, Provencal. As a result of
the conducted research, we used succinic acid (200 mg/l), a plant growth stimulator, for 24 hours in our work.
Water was used for control. As a result of the conducted studies, it was found that when processing pear and
quince varieties with succinic acid (200 mg/ | 24 hours), quince VA 29, No. 21, Provencal, Severnaya had the
greatest rooting result. Without treatment with plant growth stimulants, the best result was noted in Northern
quince. When treated with plant growth regulator succinic acid (200 mg /| 24 hours), the highest plant height,
the diameter of the conditional root neck, the number of roots and the length of the roots were characterized by
Northern quince. Without treatment with plant growth stimulants, Northern quince had the greatest length of
increments, the diameter of the conditional root neck, the number of roots, and the length of the roots.

Keywords: plant growth stimulator, green cuttings, rootstocks, varieties, pear, quince.

Kovtunov S.N., Torikov V.E.
DEPENDENCE OF PRODUCTIVITY AND SEED QUALITY OF THE SUNFLOWER HYBRID FA-
KEL ON THE MINERAL FERTILIZERS AND BIOLOGICAL PREPARATION

In the variants of the field experiment in the flowering phase of the mid-early sunflower hybrid after complex
mineral fertilization with NPK 15:15:15and sulfur, as well as, the biological preparation Humistim, a growth in
plant height and an increase in aboveground biomass have been noted, as compared with the variants with azo-
phoska without sulfur. The plants were higher in variants with complex fertilization containing sulfur and after
the biological preparation Rostmoment. There was an increase in the diameter of the flower heads in the va-
riants with higher rates of mineral fertilizers (N124,5P90K150), with sulfur content S60 and the biological prep-
aration Rostmoment, as compared with the variant N93,5P60K 120 (S40) and the control one. A similar situation
was with such indicators as "the seed number in the head" and "the mass of seeds in the head". The share of the
mineral nutrition influence on the yield was 51%, and of biological preparation - 43%. The thousand-seed
weight and grain-unit increased in the variants where Humistim and Rostmoment bio preparations were used
against the background of higher rates of fertilizers (N124P90K150 (S60). In variants with higher plant nutri-
tion, the huskiness of seeds decreased. The highest seed yield of 4.82 t/ha was in the variants with mineral ferti-
lizers at the rate of N124.5P90K150, with a sulfur content of S60 and with Humistim at the rate of 4 l/ha with
working fluid consumption of 200 l/ha. Against this background, coarse and plump seeds were formed with the
thousand-seed weight of 65.6 g and the highest grain-unit of 376.1 g/l. The oil content in the seeds increased in
the experimental variants, where sulfur-containing fertilizers were applied, and the crops were treated with bio-
logical preparations. The oil content of the seeds reached 45.1-45.4%, whereas in the variants without biologi-
cal preparations, it was 42.0-42.4%. In the variants with biological preparations Rostmoment and Humistim and
without sulfur-containing fertilizers, the oil content of seeds ranged from 43.1-43.54%. The oil yield in different-
ly fertilized variants of the field experiment and the application of biological preparations depended on the yield
of seeds and their oil content.

Keywords: sunflower, hybrid, yield, quality, seed size, grain-unit, huskiness, oil content.
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Konovalova N. Yr., Konovalova S.S.
AGROPHYTOCENOSES OF PERENNIAL GRASSES FOR INTENSIVE USE IN THE CONDI-
TIONS OF THE EUROPEAN NORTH OF RUSSIA

The article presents the results of 4 years of research on the study of agrotechnical techniques for creating
agrophytocenoses of perennial grasses for intensive use. The research method included conducting field experi-
ments on medium cultivated, sod-podzolic, medium loamy drained soil. Agrophytocenoses consisted of clover,
alfalfa changeable, meadow fescue, cane fescue, timothy, rump, perennial ryegrass. The following types of min-
eral fertilizers were used for grass mixtures: diammophoska in the spring, ammonium nitrate after the first mow-
ing. The aim of the research was to study the influence of agrotechnical techniques on the formation of highly
productive agrophytocenoses of perennial grasses for intensive use in the conditions of the European North of
the Russian Federation. The scientific novelty of the research consists in the fact that for the first time on sod-
podzolic soils, the influence of agrotechnical techniques on the botanical composition, yields and nutritional
value of legume-cereal herbage with three-axis use has been studied. The conducted studies allowed us to estab-
lish that the composition of agrophytocenoses varied over the years of use, which affected the yield and nutri-
tional value of the plant mass. According to the results of the conducted studies, it was found that the content of
sown grass species in the herbage was high regardless of the species composition and the method of sowing and
amounted to 65.8-86.6% in the fourth year of use. The sowing method had an impact on the botanical composi-
tion of agrophytocenoses — the amount of weed vegetation was 1.2-1.4 times higher with the undercover sowing
method. According to the yield of 9.2-9.9 t/ha, grass mixtures with cane fescue were distinguished. Grass mix-
tures with three-axis use exceeded two-axis use in protein collection by 12-32%, in terms of protein content in 1
kg of CB by 24-43%.

Keywords: agrophytocenosis, perennial grasses, mowing, nutritive value, crop yields, fertilizers
VETERINARY MEDICINE AND ZOOTECHNY

Abylkasymov D., Abrampalskaya O.V., Guseva D.Y., Sudarev N.P.
ECONOMICALLY USEFUL SIGNS OF HIGHLY PRODUCTIVE COWS WITH DIFFERENT TECH-
NOLOGIES OF THEIR MAINTENANCE

The article presents the results of a study of the influence of housing conditions on the manifestation of bio-
logical signs of highly productive dairy cows. The analysis was carried out in the herd of breeding plant «Kali-
ninskoey in the Tver region. In terms of milk productivity, cows contained in the conditions of industrial technol-
ogy of maintenance (Il gr.) reliably (P<0.001) outperform animals with traditional content. The difference in
milk yield of the cows of the first lactation in favor of group Il was 1232 kg of milk, in cows of the second and
third lactation 873 and 720 kg. In terms of milk fat output, the trend is similar. The fat content in milk in both
groups of cows was almost the same. The reproductive capacity of group Il cows was higher than that of group 1
animals. Age and live weight at the first fruitful insemination in cows of group Il occurred 13 days earlier, and
their live weight was 12 kg higher (P<0.001).However, the insemination index in cows of all ages of group I was
lower than in animals of group Il. Cows in the conditions of traditional technology of keeping had a shorter (by
17-21 days) service period. The duration of pregnancy in group I cows was 3-4 days shorter than in group 11
animals. In terms of productive longevity, the difference between the compared groups was 0.9 lactation
(P<0.001) in favor of group I cows. Their milk yield for a lifetime (37326 kg) significantly and reliably exceeds
the indicator (30285 kg) of group Il animals (P<0.01). The technology of keeping under the same feeding condi-
tions affects the productivity, reproductive ability and duration of use of cows. The tethered technology of keep-
ing cows with walking (I gr.) had a more favorable effect on the indicators of reproductive function and the ser-
vice life of animals, whereas with loose (Il gr.) animals give more milk per lactation, regardless of age. There-
fore, the search for the optimal technology for keeping cows in the conditions of a particular farm remains rele-
vant.

Keywords: highly productive herds, maintenance technologies, milk productivity, reproductive capacity, life-
time milk yield, age of cows, duration of use.
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Voronova K.A., Kletikova L. V.
ASSESSMENT OF THE ADAPTIVE POTENTIAL OF CALVES AT THE FIRST SIGNS OF
NUTRITIONAL DYSPEPSIA

The main problem of diseases of the digestive system is the birth of functionally immature calves, which is the
main reason for their low adaptive capacity. Due to the violation of the technology of rearing young animals,
untimely feeding of colostrum in calves, alimentary dyspepsia was noted with characteristic clinical signs, severe
diarrheal syndrome. At the beginning of the disease in the general blood test, a slowdown in the erythrocyte se-
dimentation rate is noted. When analyzing the leukogram, the percentage concentration of lymphocytes is at the
upper limit of the reference value, monocytes - at the bottom. Index of intoxication of Ya.Ya. Kalf-Kalifa shows a
quantitative shift of the leukocyte formula towards neutrophils, the ILSOE index indicates dehydration of the
calves, accompanied by intoxication. In the study of the physicochemical properties of urine, the density of urine
was increased to 1.050, the concentration of hydrogen ions was slightly reduced, functional proteinuria was
noted, which is a consequence of dehydration. In the urinary sediment, crystals of oxalate, calcium carbonate
and sulfate and hypuric acid were found. In the coprogram, the physical properties are changed (the color is
whitish-yellow, the consistency is liquid, the smell is sour); microscopy of native preparations shows a small
amount of indigestible fiber, grains of extracellular and intracellular starch, a large number of drops of neutral
fats, which indicates a violation of the digestive and absorption function of the small intestine. The algorithm for
diagnosing alimentary dyspepsia includes a routine clinical examination, urinalysis, feces, a complete blood
count, including a leukogram and integral indicators. The first signs of the disease are frequent liquid feces, the
presence of undigested food particles in the feces, the frequency of urination is reduced, urine density is in-
creased, the presence of inorganic substances. In the leukogram, an assessment of the content of individual cel-
lular elements is necessary, from leukocyte indices, the index of Ya.Ya. Kalf-Kalifa, N.I. Yabluchansky, L.Kh.
Harkavy, D.O. Ivanov, the index of the ratio of leukocytes and ESR.

Keywords: calves, nutritional dyspepsia, leukogram, integral leukocyte indices, coprogram, urinalysis.

Danilenko A.V., Andreyanov O.N., Postevoy A.N.
MODERN TECHNOLOGIES FOR PRODUCTION OF MOLLUSCOCIDES

The purpose of the presented studies was to expand the range of biological molluscocides and the raw ma-
terial base of plant products containing surfactants, as well as to carry out a modern technical approach to in-
crease the yield of active substances into the active substance.The technology of preparing molluscocid agents
consisted in alcoholic extraction of plant raw materials at room temperature. For the preparation of extracts,
medicinal and cosmetic plants were used - Smolevka white (Silenelatifolia), Mylnyanka medicinal (Saponariaof-
ficinalis). At the beginning of the studies, a powder of herbal preparations was prepared, then aqueous and al-
coholic extracts. The boiling point of the extractants was calculated from the Clapeyron-Clausius equation. The
prepared preparations were a dark green gel-like mass with a specific odor highly soluble in water and alco-
hol.The weight of the extracts was 10-20% of the used collection. Preparations with molluscocidal activity had
surfactant properties. An aqueous plant extract was used to control the preparations. As a result of studies, it
was found that at a temperature of 45 S, a significant reduction in the time for obtaining extractant during in-
tensification of the technological process occurs. In the course of the tests, a methodological approach to the
production of molluscocid agents based on vegetable components containing surfactants by maceration (alcohol
extraction at ambient temperature) was developed. The presented technical approach made it possible to reduce
the destruction of biologically active substances. In the process of physicochemical synthesis, it was possible to
reduce the energy intensity and cost of the technological process. Plant extracts based on soap herbs had high
molluscocidal activity against freshwater land gastropods.

Keywords: molluscocidal activity, surfactants, herbal agents, alcohol, extract.
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Kalashnikov A.E., Novikova T.V., Voevodina Yu.A., Ryzhakina T.P., Schegolkov N.F., Gosteva E.R.
APPLICATION OF NETWORK BIOLOGY METHODS FOR THE ANALYSIS OF THE BIOLOGI-
CAL BASIS OF THE IMMUNITY OF FARM ANIMALS

The object of the study of immunity is not only the genome, but the animal organism as a whole. The study is
carried out at the level of the metabolome and phenome with a deepening into genetic processes, incl. transcrip-
tional regulation. In order to efficiently and informatively investigate the influence of harmful factors of the in-
dustrial environment on the body of an animal, it is necessary to comprehensively study the genetic effects of
immunity and evaluate the preliminary results of our own and previously published studies of the immune status
in biological databases. The research methods are statistical calculations in the structural and population genet-
ics of farm animals, as well as molecular genetics, such as highly efficient parallel sequencing of complete DNA-
seq genomes (or their target fragments related to the target and regulatory RNAseq genes), as well as scanning
expression profiles using chips (heat maps). The resulting data is huge and complex for interpretation and visua-
lization. The data processing is carried out by methods of statistical analysis, namely neural networks, multiva-
riate and Bayesian analysis, as well as using linear models. To realize mathematical calculations, since we are
talking about working with large amounts of data (“'big data”), there are need to buy the time of yandex.cloud or
azure.cloud (oracle.cloud computation) calculation servers, or construct own clustered server networks. The
tasks of building national operating systems from software computing environments are also actual. The storage
of statistical data requires the system development of systems and standards for the classification and codifica-
tion of genomic data, for example, in Microsoft server or RedDB, PostreSQL, MySQL class environments. The
data visualization is conveniently carried out by a number of systems based on the SAS and R software environ-
ments, but this may already be beyond the scope of this review.

Keywords: network biology, big data analysis, animal breeding, genetic value, innate immunity, phenotype,
genotype

Lodyanov V.V, Denisov D.A.
INDICATORS OF THE QUALITY OF INCUBATION OSTRICH EGGS WHEN BIOLOGICALLY
ACTIVE PREPARATIONS ARE INCLUDED IN THE DIET

The article considers the effect of a dietary supplement included in the diet on the egg production of Black
African ostriches. The chemical composition of eggs and their mass have been determined. The calculation of the
economic efficiency of including a biologically active supplement in the diet was carried out. Such high rates of
fertilization of eggs obtained from female black African ostriches in both experimental groups allowed creating
conditions for obtaining a larger number of ostriches than in the control group. In the first experimental group
by 25.9%, in the experimental group number two — by 14.8%. At the same time, the yield of ostriches, depending
on the number of eggs laid for incubation in both experimental groups, had values higher than the same indica-
tor in the control group by 14.0 and 8.0%, respectively. After studying the incubation process, as well as analyz-
ing the loss of moisture in eggs during incubation, it was found that during the entire incubation period, both in
the experimental and control groups, the amount of moisture content in eggs was at the same level, or its de-
crease was not significant, it follows that we selected the optimal for eggs obtained from female black African
ostrich. Calculation of indicators of economic efficiency of using a biologically active additive in the process of
incubation of eggs obtained from black African ostrich females showed that in both experimental groups, during
the entire experiment, not only the number of incubation eggs increased by 51 and 21 pieces, but also the cost of
eggs decreased, despite the additional costs of a biologically active additive.

Keywords: Black African ostrich, egg production, quality, biologically active additives.
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Subbotina [.A., Osmolovsky A.A.
CLIMATIC FEATURES OF PARASITISM AND PREVALENCE OF IXODIC TICKS IN DIFFERENT
AREAS OF VITEBSK AND THE VITEBSK REGION

Despite numerous anti-epidemiological measures, on the territory of the Republic of Belarus, the growth of
infectious and invasive diseases of humans and animals, the pathogens of which are transmitted by blood-
sucking mites and insects, continues. A special place is occupied by diseases whose pathogens are transmitted by
ixodic ticks. The purpose of the study is to study the climatic, geographical and seasonal dynamics of parasitism
of ixodic ticks in various regions of Vitebsk and the Vitebsk region. The research was carried out in the period
from 2019 to 2021. In total 12 routes were covered, 48 flag-km were worked out, 211 ticks were collected. The
generic and species affiliation of ticks removed from animals was determined using the N.A. Filippova (1977.).
It has been established that in recent years there has been a tendency to change the season of tick activity and
the seasonality of tick infections and invasions towards their registration throughout the year (all seasons of the
year). In the surveyed area, the fauna of epidemically and epizootically significant species responsible for the
spread of tick-borne infections and invasions is represented by ticks of the genera Ixodes (70%) and Dermacen-
tor (30%). It was revealed that 1. ricinus is the absolute dominant in the territory of Vitebsk and the Vitebsk re-
gion. The number of I. ricinus ranged from 2.6 to 5.4 specimens per flag km in the Vitebsk region and from 3.9 to
4.8 specimens per flag km in the forest and park zone of Vitebsk.

Keywords: ixodic ticks, Vitebsk region, geography, seasonal dynamics.

Skvortsov A.L., Semenov V.G., Potapov N.A., Sattarov V.N., Kharisanova V.L.
MODERNIZATION OF THE PLANT FOR EXTRACTING PERGA FROM
THE PERGA HONEYCOMB

The relevance of the use of perga in various areas of human life contributes to an increase in the volume of
its production of perga, which, of course, will contribute to the formation of prospects for the development of the
beekeeping industry. Despite the existence of fundamental and applied research in the field of the composition,
value of perga and its production technology, in modern beekeeping there are a number of tasks to intensify the
production of this product, which is associated with the modernization and improvement of existing devices and
equipment, as well as the search for new technologies. The purpose of the work was to familiarize with the re-
sults of the modernization of the installation for extracting perga (RF patent No. 2722791 for a utility model).
The experimental part of the work was carried out in 2019-2020 at the stationary apiary of LLC "Beekeeping”
(Krasnoarmeysky district of the Chuvash Republic). Laboratory studies were carried out at the Chuvash State
Agrarian University. The developers have specifically systematized the basic principles of extracting perga from
perga honeycombs and proposed ways to resolve them. The purposeful application of the installation for the ex-
traction of perga both in industrial and household apiaries has been scientifically substantiated and experimen-
tally proven. The installation differs in that the fixed teeth are concave like a sickle relative to the movement of
the front of the movable teeth. Due to the small revolutions of the shaft rotation relative to the pellets, the par-
chment will not deform, remaining subsequently unbroken and not bare, which gives the final result of obtaining
high-quality parchment. The invention makes it possible to significantly increase the productivity of the installa-
tion.

Keywords: parchment, extraction, granules, working chamber, fixed teeth.
ENGINEERING AGROINDUSTRIAL SCIENCE

Nikolaev V.A.

DETERMINATION OF THE FORCES ACTING ON THE GRAIN DURING THE CHANGE IN THE
DIRECTION OF MOVEMENT OF THE SIEVE OF THE SEMI-AUTOMATIC GRAIN CLEANING
MACHINE IN THE UPPER POSITION

The main disadvantage of grain cleaning machines equipped with rectangular grates is the limited through-
put. To overcome this drawback, a high-performance semi-automatic grain cleaning machine with grates is pro-
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posed, representing, in aggregate, an inverted truncated cone that makes vertical oscillations. Earlier, as a re-
sult of the analysis of the interaction of the grain with the vertically oscillating sieve, the parameters of the grain
trajectory after the first touch of the sieve of the semi-automatic grain cleaning machine were revealed. The pro-
file of the track on which the grate rests through the rollers of the lower ones is determined. The angular velocity
of the body of the semi-automatic grain cleaning machine and the period of oscillation of the grids, which allow
rational separation of the grain pile, are calculated. To determine the optimal angle of inclination of the lattice,
corresponding to the inclination to the horizontal forming an inverted truncated cone, it is necessary to analyze
the dynamic parameters of the grain that fell on the sieve during the period of change in the direction of move-
ment of the sieve in the upper position. As a result of calculations, it was established that it continues to accele-
rate in the area of increasing the acceleration of the grid downwards. The grain in the area of increasing the
acceleration of the grid will not have time to stop, since the time of its stop is greater than the time of increasing
the acceleration of the grid downwards. Therefore, in order to finally determine the optimal angle of inclination
to the horizontal of the forming lattice, it is necessary to analyze the movement of the grain with an equally acce-
lerated downward movement of the sieve.

Keywords: Cleaning machine, infused truncated cone, vertically oscillating sieve, grain interaction with grill,
force of impact on the grain, angle of inclination of the grille.

Pashin E.L., Ovcharenko A.S., Orlov A.V.
RELATION BETWEEN TENSILE STRENGTH AND VARIATION OF THE PROPERTIES OF RET-
TED FLAX STALKS

Article presents the results of researching a connection between tensile strength of fiber samples (determined
accordingly to the currently used state standard) and tensile strength of individual fiber complexes the sample is
composed of. According to said standard, the number class of scutched flax fiber largely depends of its tensile
strength and the variance of thereof. The variance is determined using 30 individual samples, each one taken
usually from a separate pack of fiber during raw material evaluation. The mass of each pack corresponds to the
mass of one roll of flax straw, after it’s been processed using crushing and scutching machines. Retted straw
strip required to form a standard straw roll has a significant degree of variation of stalk length, color and fiber
separation ratio. This variation defines the tensile strength variation of individual fibers in any single fiber sam-
ple. The standard method of tensile strength measurement, based on single-axis deformation of the fiber bundle,
allows us to apply the concept of tensile strength utilization ratio. In order to estimate that ratio we created a
structural model of the stretching and tearing process using a simple elastic body model. We used tensometry to
determine actual values of tensile strength and elasticity for different batches of fiber, and used those values in
the model. As the result we had been able to determine the relation between the tensile strength of the sample
and the variation of tensile strength of individual fiber complexes. Five times increase of the standard deviation
value results in approximately 1.5 times reduction in tensile strength of the sample. From this we can conclude
that undertaking actions to reduce the variation of properties of Retted flax straw can significantly increase the
number class of the scotched flax fiber produced from it, mainly due to the tensile strength increase.

Keywords: flax, scutched flax, stalks, Retted straw, tensile strength, property variation, fiber bundle, strength
usage ratio.

SOCIO-ECONOMIC SCIENCES AND HUMANITIES

Bashmakova E.V., Guseva M.A.
THE DEVELOPMENT OF THE WATER SUPPLY SYSTEM IN ENGLAND IN THE MIDDLE AGES
(ON THE EXAMPLE OF THE MONASTERY AND CITY WATER SUPPLY)

Water has always played an important role in human life. In particular, it was an important factor for the de-
velopment of both settlements and places of religious worship. This work gives an idea of the development of the
water supply system in Medieval England. The study showed that the main origins of the organization of centra-
lized water supply in the country's settlements are based on the achievements of the Roman Empire. The latter,
having conquered Britain, began to actively use its rich experience in organizing centralized water supply to
local settlements, places of religious worship. Everyone knows the Roman aqueducts, fountains, baths. Monaste-
ries were the first to create their own water supply system in England. Firstly, they needed clean water for reli-
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gious ceremonies, and secondly, in the Middle Ages monasteries were important centers of socio-political, eco-
nomic life of society. As a rule, the organization of the monasteries' water supply was a complex system of lead
pipes located at a certain angle. This allowed the water, under the weight of its gravity, to flow freely over them.
Monasteries actively shared their achievements with nearby cities. Lincoln, Chester, Exeter and Gloucester show
such an example. Cities also sought to maintain the sanitary condition of local water bodies on their own. In
particular, washing clothes in sources and channels was banned; «dirty crafts» from the XV began to be actively
transferred to the municipal outskirts. The consumption of clean water by water-intensive industries was limited,
severe fines were imposed for dumping dirt and waste into sources.

Keywords: Medieval England, water supply of monasteries, organization of centralized water supply, cities.

Efimova O. G., Shvetsov N. N.
APPLICATION OF DIGITAL TECHNOLOGIES FOR THE FORMATION OF FOREIGN-
LANGUAGE AUDIOVISUAL COMPETENCE IN ANIMAL SCIENCE

Due to globalization and digitalization affecting the development of agriculture and agricultural education, it
is necessary to develop students' modern competencies. An agricultural university aims within the framework of
professionally-oriented linguistic education at the formation of foreign-language competence as well, training
skills to participate in professional activities in the foreign language. Objective of the article is an attempt to
evaluate the effectiveness of digital foreign-language audiovisual materials for the acquisition of knowledge and
skills of cattle handling by zootechnical students. Methods Implementation of IT technologies makes possible
teaching students to recognize objects, determine relative sizes, shape without direct contact with animals, which
has a positive effect on the safety and comfort of all participants in the process. An interdisciplinary approach
allows you to reduce the time for studying both a foreign language and cattle farming. A variety of knowledge
transformation allows the educational process to be carried out at the necessary level for future graduates. The
use of various tools creates comfortable conditions and motivation for independent work of students to study and
consolidate the material of the disciplines involved, increase the effectiveness of auditory classes. Scientific no-
velty Special digital tools based on the use of various methods and techniques of visualization of educational
information on such disciplines as “Animal science” and “Foreign language” improves mastery of educational
content. Practical significance is in the students’ involvement in the educational process as one of the main tasks
of a modern university staff, which is formed thanks to the digital thinking of the educator, based on the teaching
methods and techniques gaining attention and maintaining educational motivation.

Keywords: Foreign language, Animal Science, Interdisciplinarity, Higher education, Agriculture, Compe-
tence

Komissarov V.V.
PROMOTION OF THE CONCEPT OF ELECTRIC PLOWING ON THE PAGES OF THE SOVIET
POPULAR SCIENCE PRESS

The publication is devoted to futuristic projects of the Soviet intelligentsia in the field of agriculture. The au-
thor examines the period of the 1920s-1970s. Attention is focused on such an aspect as the electrification of
agriculture, primarily on the development of electric tractors and the use of electricity in mechanized agricultur-
al work. When studying the problem, popular scientific publications in Soviet scientific and technical journals
were widely used. Such projects of electrification of agriculture as electric ploughs, electric tractors, bridge
mills are being considered. The author proceeds from the thesis that each technological epoch is characterized
by a reassessment of its capabilities. It was the reassessment of the possibilities of electrical engineering at the
beginning of the XX century that became one of the reasons for the development of electric plowing projects.
Another important factor was the futuristic nature of Soviet ideology. This trait was especially evident in the ear-
ly years of Soviet power and in the period of the 1950s and 1960s. In the post-war years, electric plowing
projects were close to implementation. Numerous experiments were carried out, various models of electric trac-
tors were developed. However, electric plowing was never introduced into mass production. The failure to im-
plement these ideas is associated with a whole range of reasons. Among them are the lack of an appropriate
technological base, safety considerations, complexity and high cost of power supply for electric tractors.
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Popova V.N.
THE RUSSIAN MARKET OF FERTILIZER UNDER SANCTIONS

On 4" March 2022 the Ministry of Industry and trade of Russia recommended Russian producers to stop ex-
port of Russian fertilizers to international market because of logistics problems and refusal of foreign companies
to work with Russian goods because of the Ukraine crisis. Besides, unfriendly countries introduced restrictions
to Russian exports including fertilizers. Ban on Russia agricultural goods has caused concerns among some
global consumers. Countries of Latin America called to exclude Russian fertilizers from sanctions. Such situa-
tion, as countries view, threatens food security and entails world starvation, decrease the productivity level of
agricultural sector and availability to food. Russian fertilizer — is a strategically important and necessary prod-
uct, and global consumers couldn’t refuse from it immediately. On the 24™ March 2022 Office of foreign assets
control Department of the Treasury of the USA issued the General License, according to which the Russian ferti-
lizers were withdrawn from sanctions and considered as essential goods. Such solution was adopted in order to
avoid shortage of product because of trade and logistics restrictions. Long-term rise in price for fertilizers and
its absence could become the reason for reduction of crops in Europe in 2022. Deficit of cereal and oilseeds that
mostly exported by Russia, could lead to the following price growth for agricultural resources.

Keywords: sanctions, Russia, fertilizer, export, trade, agriculture

Temirdasheva K.A., Gukezhev V.M.
THE INFLUENCE OF VARIOUS FACTORS ON THE INCREASE
IN COMMERCIAL MILK PRODUCTION

Dairy farming is one of the most important areas in agriculture, in demand at all times. The purpose of the
research was to study the state and factors affecting the provision of the population of the Kabardino-Balkarian
Republic with milk and dairy products of its own production. Analysis of the results of the study showed that the
highest share of self-sufficiency of the republic is in the segment of whole milk products (drinking milk and fer-
mented milk products). It is established that in 2021 milk production in the Republic amounted to 108.8% by
2020, including: in agricultural organizations — 65603t. (106.5% by 2020), in households — 146717t. (109.9%),
peasant (farmer) farms and sole proprietors — 86852t. (108.9% by 2020). Milk and cream occupy a large market
share not only in the Republic (59.4%), but also in Russia (52%). The second position was occupied by fer-
mented dairy products (24.7%), cheeses, butter and cottage cheese 4.6%, 3.8% and 3.3%, the rest falls on ice
cream and milk powder. Currently, breeding and breeding work requires radical improvement. The current state
of own production of milk and dairy products in the Kabardino-Balkarian Republic does not contribute to the
full provision of milk and dairy products to the population due to low marketability associated with the small size
of economic entities. In this regard, we consider it necessary to form special farms with a herd of 200-400 cows
to increase the production of commercial milk, which will maximize the productivity potential of dairy cows and
increase their number, taking into account the natural and climatic location of the region.

Keywords: productivity, milk, own production, red-steppe breed, quality, sales, consumption.
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