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INOBBIINEHUE ITOCEBHBIX KAYECTB CEMSH AYMEHSA

Anpoummn H.B., PI'AY-MCXA umenu K.A. Tumupsszesa;

CudupéB A.B., DI'EHY «Deodepanvhwiii Hayunwlil azpoundiceneptulil yenmp BUM»;
HanoB A.WN., PI'AY-MCXA umenu K.A. Tumupszesa,

MocsikoB M.A., PI'AY-MCXA umenu K.A. Tumupszesa

C yuemom eaxcHocmu obecneueHUus HACeACHUS KAUeCTMBEeHHOU U 00CmMYnHOU CeabCKoxo3sl-
CMeeHHOU NPodYyKYuUel 8 cmambve NPuUBodLMes cmamucmuueckue 0aHHble 0 NPoussodcmee 8bL.CoOKO0-
0eAK080U 340K080U KYABMYPDBL - AUMEHS 03UMO20 U APOB020 8 X03atcmeax ecex Kamezopul 8 Poc-
cutickott Dedepayuu 8 nepuod ¢ 2016 no 2021 z2. Ommenaemcs, Hes8blCoOKAs YPOACAUHOCMD KYAbMY -
Dbl AUMEHS, KOMOPAs c8UTeMEeAbCMEYem 0 NOMEHUUAABHBLL NOMEPAX, C8I3AHHBLY C HecmaHOapm -
HOCTMDBIO NO 8CLONHCECMU U IHEP2Uetl NPOPACMAHUSL NOCe8H020 mamepuaaa. IIposedenst uccaedosaHnus
c npumeHeHuem Pudureckozo memooda 8030eucmeuss Ha CemeHa CeAbCKOXO03AUCTNBEHHBLL PACEHUL.
Onpedeneno nepcnexmusrHoe HANPABACHUE NOBBIULEHUS BCLONHCECNU CeMAH — CNOCOO Yabmpas3sykKo-
8020 8030eticmeust Ha cemeHa sumens. IIpedcmasaena obwas memooura nposedeHuss uccaedosarHul,
npeodycmampueaou,as obAYUeHUEe CeMAH YAbMPA3BYKOM NMPU OasvHelwem USYUeHUU npoyecca
HAOYLAHUSL U NPOHUKHOBEHUSL KUCAOPOOa 8HYMPDb cemeHU ¢ onpedeseHuem ux darvHeluled 8croxice-
cmu. B pesyavmame onpedesensv. onmumarvHble percumMvl 00pabomru, maxue KaK 4acmoma Yab-
mpaszsyxa f = 48 xI'y, unmencusnocms xoaebanuli S =42 Bm./cml u epems axcnosuyuu t =480 c,
MO360A0ULUE YBEAUUUMD KOAUUECTMB0 A0COPOUPOBAHHOU 3epHOoM 800bl. TTozaouseHue 800vL cemena-
MU aumens nosgoasem obecneuums 6oaee 6biIcmpPsvlil npupocm 8 sece Ha 10...12 Y. Bcxoxicecms ce-
MAH AUMeHS nocae 8030eticmeus YabmpasdsyKom HOCUM KoAedamMeabHbll (CUHYCOUOAALHDBLUL) Xa-
paxmep. Ilogvlulenue gcroxcecmu cemsair NPU PASAULHBLL YACTMOMAX C8A3AHO € Haruduem agPghexma
cmumyasyuu. Ioayueno, umo cpedHee 3HaueHue gcxoxcecmu ceman aumens copma «TCXA-4» no-
cae gosdeticmaus cocmasasem B = 80,8 %.

R.rrouessre ciroBa: yavmpasseyxosoe 6036@12cm6ue, gcxoicecms cemAaH, CMmumMYyLayusl cemsaH aume-
HS, nozaou,erHue 800blL cemeHaMU.

g guruposarama: Andowun H.B., Cubupés A.B., Ilanos A.V., Mocakose M.A. IlosviueHue no-
CesHbLY Kauecms ceman sumens /.~ AzpapHuilli secmuux Bepxuesoadcwvs. 2022. Ne 1 (38). C. 52-57.

BBeaenune. Ilepen  cenbCKOXO3AMCTBEHHBIM Hesbicokass ypoXaliHOCTh S'UMEHSI CBHUJETENb-

IIPOM3BOJICTBOM CTOUT 3a/aya oOecriedeHusl Hace-
JIEHUSI KQUECTBEHHOW M JIOCTYITHOW CEJIbCKOXO035i-
CTBEHHOW TIPOJYKIIMEH, a TakkKe OOeCIeueHHs
KOpMaMU JKMBOTHOBOJYECKUX XO35UCTB. SJuMeHb —
OJlHA U3 BBICOKOOEJKOBBIX 3JIaKOBBIX 3epHO(DY-
PaXXHBIX KYJIbTYp C KOJIMYECTBOM OeJka B 3epHE 8-
15 %. 1o manubM PoccraTa BanoBsIid cOOp sTUMe-
Hsl 03UMOTro M sipoBoro B 2021 roay B X03sMCTBax
Bcex kateropui B PO cocrasui 17980 ThIc. TOHH C
MOCEBHBIX IUIomanerd 8175 TeIc. Ta mpu ypoxan-
HocTH 22,9 11 ¢ 1 ra yOpaHHOI mutomaau (pUCyHOK

1) [1].
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CTBYET O TOTEHIIMAIBHBIX MOTEPSAX, CBSI3aHHBIX C
HU3KOH BCXOXKECTBIO U SHEPruei nmpopacranus [2].

[To pmaHHBIM psna Y4YeHBIX, HU3Kas IOJeBast
BCXOKECTh CEMsTH, KOTOpasi B CPETHEM COCTaBJISIET
65,8 %, MoOXXeT OBITH CBS3aHA C HEIOCTATOUYHBIM
YBIQXHEHUEM B TEPUOJ BETETAllMd B CIOXHBIX
MMOYBEHHO-KJIMMAaTHYECKUX yCIoBUsX [3, ¢. 15-18].

B cBsi3u ¢ TeM, 4TO BO3/ENBIBAHUE CEIIbCKOXO-
3sUCTBEHHBIX KynbTyp B Poccum Benmercsa B pas-
JUYHBIX MPUPOTHO-KIUMATHISCKUX 30HAX CTPaHbI,
TaKhe aHOMaJIbHbBIE SIBJIICHUS, KaK TIOYBEHHAs 3acy-
Xa, CyXOBeH, IMepeyBllaXHEHHE TIOYBBI (J0XKIN),
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aHOMaJIbHbIC KOJIcOaHHs TeMIIepaTypsl U T.J. IPO- aHOMAJbHBIX sABJICHHI yBeauumiocsk B LIDPO (5 %),

HUCXOIAT B OTHENbHBIX peruoHax mnpaktudecku YPO (7 %) u CPO (13 %), u ymMeHbIINIOCH B

exeroaHo [2]. HADO (7 %), FODPO (15 %) u CKDO (21 %) (tad-
B 2020 r. no cpaBrenuto ¢ 2019 r. konmmuectBo  suna 1) [4].
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Pucynok 1- KosmuecTBo noceBHbIX IU101IA/AeH, BAJIOBbI c00P U YPOKAHHOCTH
SIYMEeHs 03UMOI0 U APOBOro B P®

Tabauua 1- PacnpenesieHue MeTeopoJIOrHYECKUX AHOMAJIBHBIX siBjieHuii B 2020 r.
10 TEPPUTOPUH (eiepaJbHbIX OKPYros P@®

Ne SIpnenms ®DenepanbHbIe OKpyra Beero
C3 @0 [HPO[IIDPOHODPO | CKDPO | YOO |[CPO|AB PO
1 CunpHbIi BeTep 14 5 |11 5 4 10 | 51 36 136
2 CuiibHBIE OCAJIKN 2 15| 8 24 10 10 | 21 39 129
3 CHITBHBII MOPO3 1 1 2 4
4 CuipHas jxapa 1 7 1 6 4 3 1 3 26
5 | AHOMaJBHO KapKas 3 c 3 c c 1 2
noroja

I'pan 1 2 6 5) 1 5 20
7 3aMopo3Ku 10 5 |11 7 5 9 10 10 67
8 Tyman 1 2 1 1 5
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Ieab umccaegoBaHMid — CHIDKEGHHE IIOTCHIIU-
aJbHBIX MOTEPh U TMOBBIIIEHUE TTOCEBHBIX KAueCTB
CEeMSIH STYMEHSL.

Marepuanabl 1 MeToabl. C 1LEJIbIO CHUXKCHUS
NOTEHIIUAIBHBIX MOTEPh U IMOBBIIMICHUS TTOCEBHBIX
KaueCcTB CEMsH SYMEHS ObUIM IPOBEICHBI HCCIIe-
JOBaHMsI, HANPABIICHHBIE HA TMOWCK CIIOCOOOB HX
npeanoceBHo  ctumyssinud.  CyliecTByroniye
CrocoObl KJIAaCCU(UIUPYIOTCS HA TEPMUYECCKUE,
pamuanoHHble, (U3HKO-MEXaHHYeCKHe, (OTo-
SHEepreTHUecKue, dekTpodusndeckue. B mporecce
WCCJICIOBAHMUS TPUMEHSIUIMCh METOJBI OOIIEro u
JIOTUYECKOT0 aHallM3a MO ONPEISIICHUI0 CIocoda
BO3JICHCTBHSI Ha CEMEHA CEIIbCKOXO03SHCTBEHHBIX
pacteHui. IlepcrieKTHBHBIM HaIlpaBJICHUEM B OMO-
JIOTUYECKON M CEJbCKOXO3SMCTBEHHONM HAayKe SB-
JseTCs Croco0 (PU3MKO-MEXaHMUECKOTO0 BO3JICH-
CTBHs, CBS3aHHBIM C YJIbTPA3BYKOBBIM BO3JEH-
CTBHEM Ha CeMEHHOMW Martepuain[d, c.321-324; 6, c.
182-185; 7, c. 68-75; 8, 271-277].

[Ipu Bo3aEHCTBUY YNBTPa3BYKOBBIX KoJeOaHU Ha
CEMEHa M3MEHSIIOTCS (PU3UKO-XMMUYECKHE CBOMCTBA
CEeMsIH, 3HaYUTEJIbHO YBEIMYMBAETCSA NPOHUIIAEMOCTh

KJIETOYHBIX O00OJIOYeK, YTO BEIET K YCKOPEHHOMY
HAOyXaHUIO CEMsH; MHTEHCU(UIMPYETCS IbIXaHUE,
aKTUBU3HMPYETCS MpoLleCC OOMEHA BEIIECTB; aKTUBH-
3UPYIOTCSI HEKOTOpbIe (hepMEHTATHBHBIC MPOLIECCHI
MIPY OJTHOBPEMEHHOM WHTHUOMpOBaHMU APYyrux dep-
MEHTHBIX CHCTEM; M3MEHSIOTCS IOCEBHbIE KayecTBa
CEeMsIH, B YAaCTHOCTH, SHEPIUsl MPOPACTAHUSI U BCXO-
KECTb; YCWJIMBACTCS >KU3HECTIOCOOHOCTh PpaCTEHUIA,
BBIPOCIIMX W3 CEMSH, MOABEPITIMXCS YIIBTPAa3BYKO-
BO 00pabOTKE; yCHJIMBACTCS MHTEHCUBHOCTH (HOTO-
cuHTE3a B OHTOreHese pacrenwuii [9; 10].

Jlia ompenenenus BAUSHUS BBIOPAHHOTO HAMHU
yIABTPa3BYKOBOT'O BO3JEHCTBHS Ha Ipolecc Haly-
XaHHs ¥ IPOHUKHOBEHUS KUCIIOPOAa BHYTPh CEMe-
HHU C ONPEACICHUEM HMX NAJIbHEHIIEH BCXOKECTH,
HE0OXOIMMO TMPOBEICHHUE MOUCKOBBIX HCCIIEI0Ba-
HUH 110 ONpEeIeNICHHI0 HHTEHCUBHOCTH YJIbTPa3BY-
KOBOT'O U3JTy4CHHSI U €r0 JJIUTEIbHOCTH.

B sKCnepuMeHTaNbHBIX HCCIEJOBAHUAX HC-
10JIb30BAJIUCh ceMeHa siuMeHs copTra «TCXA-4».
Jlia uccnenoBanuii ObUT UCHOIB30BaH YJIBTPA3BY-
KoBOHM reHepartop Y3I[- 2-22 um ynbTpa3ByKOBas
BaHHa (pucyHok 2) [11, ¢. 367-371].

——
e

Pucynok 2— JlabopaTopHasi yCTAHOBKA HCCJII0BAHNSA YJIbTPAa3BYKOBOI0 BO3/1eiiCTBUSA
Ha ceMeHa suMeHs: 1 — yabTpa3BykoBoii reneparop Y3I'-2K; 2 — yabTpasBykoBasi BAHHA

PesyabTaTsl u 06cyxnenue. OOmas MeToIuka
IPOBEJCHUST HKCIEPUMEHTOB IpelycMaTpuBaia
00Jy4yeHre ceMsH yIbTPa3ByKOM IPH JalbHEUIIEM
U3YYEHUHU Tpoliecca Ha0yXaHUsl U MPOHUKHOBEHMUS
KHCJIOpOJla BHYTPb CEMEHM C OINPEACIEHUEM HUX
Bexoxkectn (TOCT 12038-84 CemeHna cenbCKOXO-
3UCTBEHHBIX KYJIBTYp. METOabl ompeaeiaeHus
BCXOXKECTH).

OcHoBHBIMU (haKTOpaMHU B KaxJIOH CEpUU OIIbI-
TOB SIBJSUIMCh: KYJIbTYpa, COPT U T€OMETPUUECKHUE
pa3Mepbl ceMsiH; TeMmIieparypa o0OpabaTbiBaeMoit
cpenbl; TemiepaTypa BO3JYIIHOM cpenbl. Bapbu-
PYEMBIMH TIE€PEMEHHBIMU SIBIISITUCH YacTOTa YJib-
TPa3BYKOBOTO H3JIYYEHHUS U JIUTEIBHOCTH 00pa-
OOTKH YIHTPa3BYKOBBIM BO37eHCTBUEM. BpIxo-
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HbIMH (PaKTOpaMu TpU MPOBEIECHUU IKCIEPUMEH-
TOB SIBJSUIMCH: IpoLecC HaOyXxaHMsl, TPOHUKHOBE-
HUSI KUCJIOPO/1a BHYTPh CEMEHU U UX BCXOXKECTb.
[Tocne mpouecca xkanuOpPOBKM M OTYHCTKH Ce-
MsH TPOW3BOJIWIM WX 3aMOuKy. bwimo otobpano
TPH MMAPTUU N0 JECATh HABECOK, B Kaxaou 100 ce-
MsiH (PUCYHOK 3), mocje pa3OMBKU KaXKIylHO B3Be-
muBany. Jlanee mojaoBUHY HaBECOK MOMENIANU B
AIIIOMHHHEBBIE OOKCH 00beMoM 70 cm’, MyTeM
3aMOMHEHUS WX JUCTULTUPOBAHHOW BOJON KOM-
HaTHOW TeMIlepaTypbl, CEMEHA B HUX BBIJICP)KHBa-
nuck 90, 180, 280, 380, 480 c. ITocne yero Boay u3
OIOKCOB CIMBaJlM, @ ceMeHa B3BemnBanu. Ocraib-
HbIE HABECKU MOJBEPraju YJIbTPa3ByKOBOMY BO3-
JEHCTBUIO C M3MEHEHHWEM YacTOThl YJIbTPa3BYKO-
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BbIX KoyieOanmii f =12, 22, 32, 42, 52 xI'u, ¢ Tem
K€ MHTepBaJIoM BpeMeHHu. Jlanee cemeHa U3BIeKa-
JUCh U3 CPEIbl BO3JICHCTBUS U TaKXKe B3BEIIUBA-
nuch. [IoBTOPHOCTH OMBITOB ObLIA TPEXKpaTHASL.
3areM Ompenesuid BCXOXKeCTh ceMsH. WX pac-

KJIQ[bIBaIM HAa JBYX-TPEX CIOSAX YBIAQ)KHEHHOU
Oymaru B yamkax lleTpu, HaKpbIBau KPBILIKON U
MIOMEUIATN B TEIUIOE MECTO, IJe obecrneynBaiach
temriepatypa 22-25°C. IloceB peryispHO MHpoBe-
PSUIM M 110 Mepe HaJl0OHOCTH YBIIAXKHSIM Oymary.

Pucynok 3— IlapTusi HaBeCOK ceMsH SIYMEHs U3 IeCATH IUTYK

CymMmapHOe KOJHMYECTBO HOPMAJbHO MPOpOC-
IIMX CEMSH Ha TPETUH JCHb, BBIPAXKCHHOE B IPO-
LICHTaX, ABISCTCSA SHEprueil mpopacranus [12; 13]:

—_ E§.:ﬂ M .
E =22 .100%, (1)

rae N — xonnuecTBo cemsiH B oOpasle, WT.; 1; —
KOJIMYECTBO CEMSIH, MPOPOCIIKX B I-i JIeHb, Y.

CymMmapHOEe KOJHMYECTBO HOPMAJbHO MPOpOC-
X CEMsH Ha CCI[I:MOI;'I ACHBb, BBIPAXKXCHHOC B IIPO-
LIEHTaX, ABJSACTCS BCXOXKECThIO:

. m
B = —lT—‘ - 100%. (2)

ITocre mpoBeneHUsT ONBITOB SKCIECPHUMEHTAJIb-
HBIC 3HAYCHHUSA BCXOXCECTU MNOJABCPraJiMCb CTaTHU-
cTHYecKoi o0paboTke (Tabnuia 2).

Ta6auna 2 —Pe3yabTaThl ONBITOB 10 00pa00TKe CeMSAH TUYMEHS YJIbTPa3ByYKOM

3HayeHue paKkTopoB Bcexoxects, %

Bapuant | Yactora ynerpa- | Oxcrosunus, ¢ | CpenHee 3Ha- | + JOBEPHUT. HHTEPBAJ PU

3ByKa, KI'IT YeHUe 95% ypoBHE 3HAYMMOCTH
1 12 280 74,1 4,1
2 12 380 77,8 5,2
3 12 480 75,2 3,8
4 22 280 80,4 4,9
5 22 380 79,5 6,1
6 22 480 82,1 7,4
7 32 280 81,9 54
8 32 380 78,2 6,2
9 32 480 79,3 3,4
10 42 280 79,5 55
11 42 380 84,4 7,9
12 42 480 85,5 3,3
13 52 280 85,1 8,0
14 52 380 83,3 51
15 52 480 86,0 8,2
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[Tomyuensl cpeaHue 3HAUYEHHUS BCXOXKECTH Ce-
MsH ssumers B = 80,8 %, uMmeromue MecTo B LiEH-
Tpe IJIaHa SKCIIepUMEHTA.

BeiBoabl. B pesynbrare HCCIEIOBaHUN IPO-
1ecca CTUMYJISIIMU CeMSIH YJIbTPa3BYKOBBIM BO3-
NEHCTBUEM OMpEACICHbl ONTUMAIBHBIE PEKUMBI
ux o00paboTku uactota yiubTpasByka f=48 kI,
WHTEHCUBHOCTH KoNeOanmii S = 42 Bt/cm? u Bpemst
skcnio3uiuu t =480 ¢, mo3BosAIONIME YBEIUYUTH
KOJIMYECTBO aJICOPOMPOBAHHOM 3epHOM BOJBI. [lo-
[JIOIIEHUE BOJbl CEMEHAMHU B I0JIE YJIbTPa3BYKO-
BBIX BOJIH TO3BOJIAET OOecreunuTh Oosee OBICTPBIN
npupoct B Bece Ha 10...12 %.

XapakTep U3MEHEHHUs BCXOXKECTH TpH 00Iyde-
HUU CEeMsH SIUMEHs YIbTPa3BYKOM HMeeT KolieOa-
TEJbHBIN (CMHYCOMIANbHBIN) Xapaktep. [loBbiie-
HUE BCXOXKECTHU CEMSIH MIPH BHICOKUX YACTOTaX CBS-
3aHO ¢ Hamu4IueM d(p(eKTa CTUMYISIIUN, KOTOPBIT
uMeeT HauOoNIbIINi 3P PeKT npu yacToTax yibTpa-
3ByKa Oosee 42 kI'1f mpu BpeMEHU SKCIO3UILIUU HE
MeHee 480 ¢ M ocTaercs SPKO BBIPAKEHHBIM Ha
Ce/IbMbIE CYTKH ITPOPAIIUBAHUS CEMSH STIMCHSL.
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AIIIMAPATHOE OBECHEYEHUE TEXHOJJOI'MH OYUCTKH CTOYHBIX BO/I
MOMKMU CEJBCKOXO3SIMCTBEHHOM TEXHUKH

bonaapenko A.M., A30Bo-UepHOMOPCKHI MH)KEHEPHBIA HHCTUTYT JloHckoro ['AY;
CMmoasianuenko A.C., ®I'bOY BO JloHcko# rocy1apCTBEHHbIN TEXHUUECKUM YHUBEPCUTET;
SlxosaeBa E.B., ®I'bOY BO JloHCKO# rocy1apCTBEHHbIM TEXHUYECKUN YHUBEPCUTET

Pocmosckas 0baacms 8xo0um 8 HuUcAo PecuoH08-1udepos no npuodpPemeHuto CeabCKoxro3siucmeeHHol,
mexHuxu. Excezo0no mexHonapk O0oHcKux xodslicms nonoansemcs npumepro 400 xombatinamu, 700
mpaxmopamu u 2000 eduHuyamu mpouel ceavxosmexHukxu. Ileped ocywecmenseHuem pemoHma UAU
Opyeux onepayuli MmMexrHuueckoz0 O00CAYICUBAHUS BCS CeAbCKOXO03AUCMEEHHASL MEeXHUKA NPoxrooum
aman HapyHcHol moliku. B npoyecce molixu 06pasyromes cmounsle 800l C 8bLCOKUMU KOHUECHMPAYUS -
MU NOBEPLHOCMHO-AKMUBHBLL 8eULLCMNE, MACeA, CMA30K, 80CKO8 U Op. 3azpasdHumeneti, Komopsie deaa-
0M IMU CMOUHBLE 800bL MOKCUUHBLMU 04 800HBLL OpearHu3mos. IloemopHoe ucnosv3osarue ompado-
MaHHOU 800bL coKpamum coOpPoc CmMouHbLX 800 8 8000eMmbl, MemM CaAMbLM NPedomspamum 3azpsi3HeHue
mosepxrHocmHubLr 800. Lleavto danHolt Padbombl 6bL10 NOJoOPAMb HauboAee NOOXOOAUYIO CXemly OUUCTL-
KU MOCUHDBLL CMOUHBLL 800 0N 803MONHCHOCTNU UX NOBMOPHO20 UCTLOAB308AHUSL. B c8A3u ¢ amum npo-
AHAAUSUPOBAHDL CYULLCMBYOWUE CXeMbL OYUCTKU CMOUHBLL 800 OM MOUKU CeAbCKOX03AUCTMBEHHOU
mexHuxu. Buiasrena Hauboree ahexmusnas crema OUUCTIKU 8bLCOKOKOHUEHMPUPOBAHHBLL CMOUHBLYL
600: npedsapumenvHas asekmpogromayus ¢ nocaedyrowel Oesazpezavuell (ha3osol cenapavueli) 3a-
epsasHeruti. Ha mepsoti cmyneHu ouucmxu npumeHer KOMNAeKC aAeKmpopiomayuu ¢ arexmpopao-
MaAMopPoM C HepacmeoPUMbLMUU INEKMPOOAMU U3 MUMAHA C HAHECEHHbLM MPEXKOMNOHEHMHbLM AHOO-
Hoim noxkpvimuem (OVMPTA). B kauecmee 8mopoti cmyneru o6pabomxu eblcmynuaa YCcmaroska ¢pa3o-
eol cenapayuu «Ilupamuda N». [Todobpara onmumanvias doda peazenma CRu® 0as unmencupuxa-
YuUU npouyeccos ouucmru. Jansvl pexomeHo0ayuu no 8bl0opy Coopyxicerultl 0ooUUCMKU. IKCNEePUMEHNMIbL
MPOBOOUNAUCL HA PEANBHBLL CMOUHBLL 800aX OM NYHKMA MOUKU CeAbCKOXO03AUCTMBEHHOU MeXHUKU 8

Pocmoeckoti obaacmu. IToayuennsvle pe3yavmambvl no0meepoutt 803MOHKCHOCTL UCNOABIOBAHUS OUU-
UeHHOU 800bL 045 060POMHO20 8000CHAOIHCEHUS NOcAe 000UUCTIKU U 00e33aPAHCUBAHUSL.

RrrogeBbre cJ10Ba: cenavbCKOX03AUCMBEHHASL MEXHUKA, CMOUHBbLe 800bl, OUUCTIHBLE COOPYHCEHUS,
anexmpogaomayus, azosas cenapayus, 06opomnoe sodocHabdicerue.

Hora gquruposanana: Bouwdapenko A. M., Cmoasnuuenxo A. C., Axoenesa E. B. Annapamnoe obec-
neyenHue MexrHoA02UU OUUCTIKU CTMOUHBLLL 800 MOUKU CEAbCKOX03sAUCMmEeHHOU mexHuku ./ Azpap-
HoulU 8ecmHuk Bepxresoascvs. 2022, No 1 (38). C. 58-64.

BBenenue. B CcoBpeMEHHBIX JKOHOMHYECKHX
YCIOBUSX UMeEET OOJIbIIOe 3HAUYCHHE MOBBIIICHUE
HaJEKHOCTH PEMOHTA  CEJIbCKOXO35HCTBEHHOM
TEXHUKH U aBTOMOOMIel. HegocraTounas ouncTka
neTanei mpu cOOpKe MallluH CHIDKAeT MX IOCIie-
pemonTHBIH pecype Ha 10-30 %. s moliku ma-
IIMH MCHOJIb3YIOTCS PAa3JIMYHbIE CTAllMOHAPHBIE
MOEYHBIE yYCTPOMCTBA, NPEeIHAa3HAYCHHBIE TSI 00-
paboOTKM MOBEPXHOCTEH MOIOIIMMH PACTBOPAMU U
WX OYHCTKH C TOMOIIBIO BPAMIAIOIIUXCS IIETOK.
KauecTBeHHass ouncTKa MO3BOJISCT B JallbHEHIIIEM

58

n30exaTh MOSBIEHUS 0YaroB KOPPO3MOHHOIO pa3-
pYILIEHHUS B MECTAaX CKOIUIEHHsI OCTAaTKOB 3arpsizHe-
Hui. Hamnuue rps3su Ha INOBEPXHOCTIX JeTanei
CHIDKAET KaueCTBO PEMOHTHBIX paboOT M yXyaALIaeT
caHUTapHbIe ycnoBus Tpyaa [ 1, c. 95-99].

Molika CenbCKOXO03SIMCTBEHHON TEXHUKH — MPO-
LIECC C BBICOKMM pPacXo0J0M BOJIbI, KOTOPBIN Ipe-
roJlaraeT MCIOJIb30BaHUE XHMHUKATOB, 00pa3ylo-
LIMX CTOYHBIE BOJBI C BHICOKMMH KOHIIEHTPALUSIMU
MTOBEPXHOCTHO-AKTUBHBIX BEIIECTB, Macell, CMa3ok,
BOCKOB U JIp. 3arpsI3HUTENEN, KOTOPBIE IETA0T ITH
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CTOYHBIE BOJIbI TOKCHUYHBIMHU JJIsi BOJHBIX Opra-
HU3MOB. CTOUYHBIE BOJIBI UMEIOT B CBOEM COCTaBE
annoHoakTuBHbIe BemiecTBa (AIIAB) m HewoHO-
arernsie BemniectBa (HITAB), TpynHo moanaromme-
sl OMOXMMHUYECKOMY pa3jiokeHHuo. [2].

[ToBTOpHOE HCMONB30BaHUE OTPAOOTAaHHON BO-
JIbI TIOMOTAeT COXPAHUTh PECYpPCHI MIPECHOU BOJBI.
Eme onHuM mpeumyiiecTBOM OOOpPOTHOTO BOJIO-
cHaO)XeHUsl SBIIACTCS COKpalleHue cOpoca CTou-
HBbIX BOJI B BOJOEMBI, TEM CaMbIM IIpeIOoTBpanias
3arpsi3HEHUE TOBEPXHOCTHBIX BOJI.

BbI00p CcXeMBI OYHCTHBIX COOPYKCHHH MOMNKH
CEIbCKOXO3SHCTBEHHON TEXHUKU C OOOPOTHBIM BOJIO-
CHA0>KEHHEM OCYIIIECTBIICTCS MCXOAS M3 TUIMA MPH-
MEHSIEMBIX MOIOIIHX CPEICTB (HEUTpallbHbIE, 1ETI0Y-
HbIE, KUCJIOTHBIC YHCTSIIME CPEICTBA, MOIOIIHE CPEI-
cTBa U BOCKH). OuuIlIeHHAs BOJIa MOXET HCIOJIB30-
BaThCs HAa BCEX HJTarax Ipolecca MOMKH TEXHHKH,
KpPOME IOCJEHETO ONOJIACKUBAHMS, I71€ PUMEHSETCS
BOJI, OUMIIICHHASI C OOPATHBIM OCMOCOM.

B Hacrosiiee Bpemst 11 OUMCTKUA CTOYHBIX BOJ OT
CIIAB npuxoauTcs MpUMEHATH LSO LENOUKy TeX-
HOJIOTUYECKUX TPHEMOB, BKIIHOYAIOLIMX PA3IUYHbIC
(bU3UKO-XUMHYECKUE METOJbl OYMCTKHU, KKIbIA M3
KOTOPBIX UMEET Psijl HEJIOCTATKOB 1 OIPAHUYCHHI.

Jloctuxenre HOpM OOOPOTHOTO BOJIOCHAOMe-
HUS TIPU OYMCTKE CTOYHBIX BOJ MOMKHU CEJIbCKOXO-
3SIICTBEHHOM TEXHUKH OOECIIEYMBAETCS MMYTEM J10-
OYMCTKH Ha MeMOpaHax yibTpa- U HaAaHOPWIHTpPA-
I[UU TOCJIe MPEeABAPUTENbHON 00paboTkH [3].

B ouncTke CTOYHBIX BOJ MOWKH CEIIbXO3TEXHU-
KU TPagUIMOHHOM CXeMo#l sBiseTcs (QHU3UKO-
XUMU4eckass o0paboTka, TO €CTh (UIOKYJSIUS C
MOCJICTYIOITUM OCAXJICHUEM U JOOYUCTKON (hUITb-
TpoBaHHEeM. B kauecTBe anbTepHATHBBI (DIOKYIS-
UA+OCAKICHUIO HCTONB3YIOT METON  (PIIOKYIIsi-
uu+(IoTalnm, KOTOPhI UMEeT CIAeaAyIoUIie mpe-
MMYIIECTBA: HU3KUE 3aTPaThl HA OOCITY)KUBAHHUE U
SKCIUTyaTalMIo B JOMOJHEHNE K YMEPEHHBIM UHBE-
CTUIIMOHHBIM 3aTpaTaM, a TakK)Xe YMEHbBIIICHHAs
3aHUMaeMas IUIOIIA/lb COOPYKEHUH U BBICOKas
CTENeHb OCBETJCHUS BOJbI. J[ns yBemuwdeHus: >3-
(EKTUBHOCTH yJAICHHUS TOBEPXHOCTHO-aKTHBHBIX
BEIIECTB MOXKET OBITh MPUMEHEHA JOOYMCTKA Ha
bunpTpax, 3arpy’KEHHBIX AKTUBUPOBAHHBIM YTJIEM.

B Hacrosimee Bpems 0onbllioe BHUMAaHHE B
OYHUCTKE W 00€33apaKUBAaHUU CTOYHBIX BOJ OT
MOWKHU CEJIbCKOXO3AMCTBEHHOW TEXHUKH YJIEISAET-
cs 030HHMpoOBaHUI. Kpome TOro, 4ro 030HHMpOBa-
HUE OOpEeTCsl C I[BETHOCTbIO HAMHOTO JIy4Ille, YeM

XJIOp WM XJIOpCOAEpIKalllue MPOAYKThI, O30H HE
OCTaBJIIET HEKENATENbHBIX 3allaXOB U HE IMPOU3-
BOJUT TPUTAJIOMETaHbl — MOOOYHBIE POAYKTA UC-
MoJIb30BaHUs XJopa. bomee Toro, o3oHUpoBaHue
MPUBOJIUT K MUHEPATU3alMd OPraHMYECKUX CO-
€IMHEHUN, TaKUX KaK IOBEPXHOCTHO-aKTUBHBIC
BEIECTBA U TCHA, MPU OJHOBPEMEHHOM IOBBIIIIC-
HUU CTETICHU OCBETJICHUS BOJIBI.

Martepuaiabl U MeTOAbl. AHAIIN3 CYIIECTBYIO-
IIMX METOJIOB OUYMCTKU MOKa3bIBaeT, YTO OJAHON M3
HauOomnee d(PPEKTUBHBIX CXEM OYUCTKU BBICOKO-
KOHILEHTPUBAHHBIX CTOYHBIX BOJI OT MOMKHU Cellb-
XO3TEXHUKH SIBIISICTCS TPEABAPUTEIBHAS dJICKTPO-
(drorarus ¢ mocnenyromen (ha3oBoi cermaparuei.

Onektpodaoranus 00padaThIBAEMO BOJBI CO-
gyeTaeT B cebe cpa3y HECKOJIBKO TEXHOJIOTHYECKUX
MIPOLIECCOB. DIEKTPoNu3 U ¢uoTarus odecrneynBa-
€T BBICOKYIO CTENEHb H3BJICYCHHUsI OOpadarbiBae-
MOl BOJIbI OPraHUYECKHUX 3arpsi3HEHUM, TaKUX Kak
He(TEPOIYKTHI, MMOBEPXHOCTHO-aKTUBHEIC BeIIle-
CTBA, KPACUTEIH.

DOneKTpo(pIOTAIMOHHBIA METOJ] OYMCTKU CTOY-
HBIX BOJ MMeEeT CIeAyIolue mpeumMyilectsa [4, c.
115-124]:

1) HeOonplIMe pa3Mepbl COOPYKECHUH 3a cyeT
KOPOTKOTO BpeMeHH 00pabOTKH CTOYHBIX BOJ (5-
10 mun);

2) cTereHb OYUCTKH JocturaeT 99 %;

3) BbIIEICHHE 3arpsA3HEHUI Pa3HOW CTENeHH
nucnepcHoctH (10-100 Mkm).

C nenpro MHTEHCU(PHUKAIMU YAAJIEHHUS U3 00pa-
0aThIBAEMBIX CTOYHBIX BOJ| B3BEIIEHHBIX YaCTHUI[ U
AMYJIBIHPOBAHHBIX TMPOIYKTOB B JaHHOW paboTe
JUISE OYMCTKHA CTOYHBIX BOJ OT MOMKH CEIbCKOXO-
3sIICTBEHHOM TEXHHMKHM Ha MEepBOW CTyNeHH obpa-
OOTKM TPUMEHEH KOMIUIEKC JJIEKTPO(IOTAINN
(puc. 1) mpouzsoactea OO0 «POCTUHIIPOM c
ANEKTPO(IOTATOPOM C HEPACTBOPUMBIMHU  DJICK-
TpOJaMH M3 THUTAaHA C HAHECEHHBIM TPEXKOMIIO-
HEHTHBIM aHOAHBIM MOKpbiTHEM (OMPTA)». [5, c.
133-138].

[IpenmymiecTBOM JaHHOTO 3JEKTpodIroTaTopa
SIBJIIETCS ONTHUMAJbHAsl KOHCTPYKIMS y3Ja dJeK-
TPOJIOB: aHOJI U KaTOJ| BHIMIOJTHEHBI B BUJIE CHCTE-
MBI YepenyIONIUXcs IUIACTHH, PaBHOMEPHO pac-
MIpe/IeJICHHBIX 10 BCel Tuiomaau O1oka (iaoTainuu
U Haxojgmuxcs Ha pacctossHur ot 10 mm 1o 30
MM JpyT OT ApYyra, IpU STOM IUIACTHHBI PACIION0-
YKEHBI TOPU30HTAIBHO 10 HAPABIICHUIO JIBHKCHUS
o0OpabaTeiBaeMOM KHJIKOCTH.
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Pucynok 1 — Kommiekc 3s1ekrpoduiorannu
1 — ycpenHuTens-peakTop, 2 — AUCIEePraTophl, 3 — HACOC, 4 — YCIIOKOUTENh, 5 — KaMepa (IIOTaIuH,
6 — sryeiiku 0TBOAA OCajKa, 8 — MEXaHWYECKUM CKpPeOoK, 9 — 0ToK 1y1st cOopa diorornensl, 10 — kamepa
cOopa U OTBEIEHUSI OUMIIEHHOMN )XUJKOCTH, 11 — ra3ocOopHbIii 30HT, 12 — BO31yX0OAyBKa.

e

i2

T

1]

1 — xopmyc 30HBI XJIOMEOOPA30BaHUS U CTAOUIIM3AIIN
MOTOKOB, 2 — TPYOOMPOBOJ MOJAa4Yd MCXOIHBIX CTOUHBIX
BOJl, 3 — TOYKa MOJa4l peareHTa HacoCoOM-A03aTopoM, 4 —
30Ha B3BENMICHHOTO (GUIbTPa, 5 — CTpyeHaAIpaBJsiomas
neperopojika, 6 — peryiupyemasi eperopojika OCBETJICH-
HBIX CTOYHBIX BOJ[ C BIYCKHBIMHU pacCHpeieTUTEeIbHBIMU
OKHamMH, 7 — TpyOOMpoOBOJI OTBOAAa HE(PTEMPOIYKTOB B
HaIlOpHOM pexuMe, 8§ — TpyOoIpoBo1 0TBOAA HedTenpo-
JTYKTOB B O€3HAMIOPHOM pEkMMe paboThl YCTAaHOBKH, 9 —
BTOPOM MO XOJY JIBM)KCHHS OUMINAEMOM KHUJKOCTU pe3ep-
Byap, 10 — Hampapisomas Neperopoka OTCTOSHHBIX B
TOHKOCJIOMHOM MOJIyJieé CTOYHBIX BOJ, 11 — TpyOompoBosg
OTBO/Ia OYHIICHHBIX CTOYHBIX BOJ, 12 — TpybompoBox oOT-
BoMa muiama, 13 — TpyOompoBoabl OTBOAA Tras3oB, 14 —
KOHTpPOJIbHBIE TOYKM 0TOOpa mpod, 15 — kamepa TOHKO-
CJIOMHOTr0 OTCTaMBaHus, 16 — TOHKOCIOIHBIE MOTYyH, 17
— IITYIEPHI ISl TPOMBIBKH MEKITOJIOUYHOTO MPOCTPAHCTBA
TOHKOCIIOMHBIX MoJynel, 18 — TpybompoBoa oTBOAA Tpo-
MBIBHBIX BOJI U IIIama, 19 — Tpy0ompoBoj OTBO/Ia Ta30B U
HeTenpoayKkToB, 20 — mepexBaThIBaIOIIee YCTPOHUCTBO U
OTBO/I TJTABAIOIIINX BEIIECTB

Pucynok 2 — ®a3oBblii cenapartop 3arpsi3HeHmii ctouHbIX Boj «ITupamuga N»
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Ob6pazyromyecs: Ha EKTpoaax rassl GopmMHpy-
IOTCSI B BUJIC ITYy3BIPHKOB, TOJHUMAIOTCS BBEPX, CO-
€IMHSSICh C YACTHUKAMHU 3arpsi3HEHUA, U BCILIBIBAIOT
Ha TIOBEPXHOCTb XKHUIKOCTH, (OPMUPYSI CIIOW IEHBI.
YacTh my3bIpHKOB JIONAeTCs, U (DIOTAIMOHHBIC Ta3bI
BBIXOZSIT B OKpYXKarolyto armocdepy, ranee coou-
paroTCsl M HAMPABISIOTCS B HAYAJIO CXEMBI OYMCTKH,
MHULIMUPYS MIPOLIECCH KOATYJSIMU U OKUCITICHUS CO-
JePIKAIIUXCS B )KUIKOCTHU 3arpSI3HEHUIA.

B kauyectBe BTOpOH CTYNEHH OYHUCTKHU UCHOJb-
30BaHa yCTaHOBKa (Pa3oBOM cemapamuu 3arpsizHe-
HuK ctouHbix Box «Ilupamuma N» (puc. 2), B KO-
TOpoil oOpabaThiBacéMble CTOYHBIC BOJBI ITOOYE-
PEAHO TPOXOAAT CISAYIONIUE ITAbl OYUCTKH: Me-
XaHUYeCKas OYMCTKA, KOArylslus, TOHKOCIOWHOE
OTCTaWBaHWE, OCBETIICHHE BO B3BEHICHHOM CIIOC
ocazka. [6; 7, c. 166-176.].

Pe3yabTaTsl u 00cyxkaenne. OmnrcanHas BbIIIE
CXeMa OYMCTKM ObUIa MPUMEHEHAa Ha pealbHbIX
CTOYHBIX BOJaX OT CTAI[MOHAPHOTO MyHKTA PEMOH-
Ta CEJIbCKOXO3SIICTBEHHOW TEeXHUKH B PocTOBCKOM
obnactu. Ilepen ocyliecTBIEHHEM PEMOHTA HITU
IPYTUX OIepanuii TeXHUYECKOTO OOCITyKMBaHUS
BCS TEXHUKA IMPOXOAUT STall HAPYKHOH MOMWKHU:
MEXaHU3UPOBAHHOMN WU PYYHOM.

HcxoaHpie CTOUHBIE BOJBI MOCTYIAIN B yCpe-
HUTEIb-PEAKTOP, Ky/Ia TAKXKE Yepe3 TUCIIEPraToOPhI
MoJ1aBajics ra3, MPOUIEAIINN Yepe3 CIOH KUIKOCTH
BO ¢uiotaTope. B ycpemHuTene-peakTope mpouc-
XOJIUJIa TpeJBapuTeIbHas KOArylslus U OKHCIIe-
HUE 3arpsi3HEHU. B kadecTBe peareHTa NpUMEHs-
m CKU®P-180 c maccoBoi goaeld OKCHUIa alfOMU-
aus (AL,03) 12,0-17,0 % mo3oii 0,5 u 1,0 mr/m.

Jlayee cTouyHas JKHJIKOCTh C IIOMOIINBIO Hacoca
pPaBHOMEpPHO HAIMPABJISUIACh B TacUTElb, TJIE MPO-
MCXOJIUIIO TallleHUe Hamopa IJig oOecreueHus mnpe-
UMYIIECTBEHHO JIAMUHAPHOTO PEXUMa JIBUKCHHUS
notoka. M3 racurens >KUAKOCTH MOCTyMana B Ka-

Mepy Griotauuu, OTKyJa Ieperekaia B KaMmepy
cOopa 1 OTBeIEHUS OUHUIIICHHOM KHUIKOCTH U J1ajee
Ha JaJIbHEHITYI0 00pabOTKy B YCTaHOBKY (pa30BOM
cenapanuu «I[Iupamuna Ny.

CrouHble BOAbI OAAIOTCS B KOPITYC 30HBI XJIOIb-
€00pa3oBaHMsl ¥ CTaOWIM3ALUHI TTOTOKOB, B KOTOPBIX
ocyuectBisgercs nojpada pearenta (CKU®-180), u
MOCTYNAaIOT B 30HY B3BELICHHOTO (WIBTpA, 3aTeM
CTPYEHANPABISIOIIECH NEPErOPOJIKON HAIPABIISAIOTCA
K BIIYCKHBIM pacHpeeUTeNIbHbIM OKHAM pPeryaupy-
€MO B BEPTUKAJILHOM ITJIOCKOCTH Iieperopoaxu. Jla-
Jiee OCBETJICHHBIE CTOYHbIE BOJIbI MOCTYMAIOT B Ka-
MepPY TOHKOCJIOMHOI'O OTCTauBaHUsI Ha TOHKOCIIOW-
HbIE MOJYJIM. 3aT€M OTCTOSIHHbIE CTOYHBIE BOABI I10-
CTYMaloT B pe3epByap, COACPKAIIUN 30Hy OTCTauBa-
HUSI U YIUIOTHEHHUS TBEpJOH (asbl, U C MOMOLIBIO
TIEPEropoJIKK, KOTOpas pa3feiseT HUCXOAAIINE U
BOCXOJISIILIE ITOTOKH, POXOAAT CHaYajIa yepe3 cioi
B3BELICHHOTO (DMIIbTPa, CPOPMUPOBAHHBIA U3 OCEB-
e TBepaoit aswl. Jis obecriedeHrss HOpMaTHUBOB
JONYCTUMBIX ~KOHIIEHTpaluid O0OOpPOTHOTO BOJO-
CHa0>KEHMsI OCBETJIICHHBIE CTOYHBIE BOJIbI MOAAIOTCS
JUISL TOOUMCTKU Ha (DUIILTPOBAHUE.

B xonme ounctku oToOpaHbl MpPOOBI MCXOIHOM
BOJIbI, BOJIBI TIOCJIE€ KOATYJSIMH U 3JIeKTpodiora-
LMK ¥ OYMIIEHHOM BOJBI mociie (Ha3oBOro cemnapa-
TOpa JAUCIIEPCUM U NepeaHbl B aKKPEAUTOBAHHYIO
nabopaTtopuio i aHanu3a. KoHTponb Benu 1o
CIIEIYIOIIMM [OKa3aTesiM: B3BELLIEHHBbIE Belle-
ctBa, CIIAB, Hedrenponyktsl, XIIK, amromunuii,
obmuit pochop, pocdar-noHEI.

Hcnonp30BaHbl CleNylOIIME CPEACTBA U3MeEpe-
Hus: cymuiapHbIA mkad 2B-151, Becsr BJIP-200r,
cnekrpodoromerp UNICO mox.1201, doromerp
Okenept-003, aHanuszatop cojepxaHus HedTe-
poayKTOB «AH-2.

ITonmyyeHHble pe3ysibTaThl MO ATAllaM OYUCTKH
CBeZIeHbI B Ta0MIYy 1.

Tabuauua 1 — Pe3yabTarsl NPpOBeACHHBIX AHAJIU30B 110 3TANAM 0YMCTKH CTOYHBIX BOJ

Pesynbrar nusmepennii ¢ ykazanueM norpentHocts (mpu P=0,95)
. SO SO «ITupamuna «ITupamua
OnpenenseMblii TOKa3aTeNb nex. CB J(; CSKI/I o CCKID N CK|\1/|I»® 05 | + CK[\I/|I»® Lo
,5 Mr/n 1,0 mr/m
MI/1 MI/T
HeTenpOAYKTHI, MI/aM> 75+15 7,6£1,0 6,8+1,3 5,0+0,5 1,5+0,3
CIIAB, mr/oqm° 200+20 25,0+ 4.0 22+4.4 4,5+ 0,05 0,2+0,04
B3BEIICHHBIE BEIECTBA, MI/IM" 250425 71,0£7,1 4,5+1,4 26+4.8 1,7+0,3
XIIK, MrOy/nm° 483472 394459 129426 175+18 57+13
obmmit pocdop, Mr/am’ 46+11 17+4 1,1+0,3 5,0+3,0 0,25+0,3
pochar-noHsl, Mr/am° 0,940,1 7,8+0,9 3,1+0,4 4+1.2 1,6+0,3
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B cBs3u ¢ ucnosnb30BaHWEM aTOMUHUKACOIEP- Jlis  BusyanbHOHW OUEHKU 3PPEKTUBHOCTH
xamero peareHra CKM® B 00paboTaHHBIX CTOY- OYMCTKU Ha pHUC. 3 HM300pakeHbI MPOOBI UCXOAHOM
HBIX BOJAaX IPUCYTCTBOBAJ OCTATOYHBIA allOMU- U OYMILEHHOH (3nektpoduioTarop+da3zoBelii cena-
HUHN B KOHIeHTparusx 1,3-3,2 mr/m. patop ¢ no3upoBkoid CKuda 1,0 mr/m) Boasl.

Pucynok 3 — IIpo0b1 ncxoaHoii (ci1eBa) M OYUIIEHHOM (ClIpaBa) BOAbI

Ha puc. 4 npuBeneHsl cTymeHuyaTble quUarpaM- €MbIX CTOYHBIX BOJ MO 3Tanam oOpabOTKH Mo Kax-
Mbl, OTPAKAKOLIME CTEIIEHb OYUCTKU pacCMaTpuBa-  JIOMY BHUIY 3arpsA3HCHUM.
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KOHUEHTPAUMA 33MPAIHAOLLHX
peuecre

JHUEHTPAUWA 3arpAs HAK WX
BeWecTs, M

KO

I] .
0

POCpaT-HOHbI

Pucynok 4 — D¢ ¢eKTHBHOCTD yAaJIeHUS 3arPA3HAIOIINX BEIECTB 10 ITANaM OYHCTKHU

[ - ucXoaHBIE CTOYHBIE BOIBI; ]

nooasinenneM CKu®a nosoit 0,5 mr/n; [ - 1o xe ¢ nosoit CKuda 1,0 mr/m;

- CTOYHBIE BOJBI MOche 00pabOTKU B 3MeKTpodroratope ¢

B - crounne

BOJIBI,

nporenie oopaboTky B anekrpoduotarope u (azoBom cenaparope ¢ godasnennem CKuda gozoit 0,5

mr/it; [ - To xe ¢ no3oit CKuda 1,0 mr/m.

BebiBoabl. [IpoBeneHHBIE 3KCIIEPUMEHTBI IO OYMCT-
K€ CTOYHBIX BOJ| OT CTallMOHAPHOIO IIYHKTa PEMOHTA
CEJIbCKOXO3SICTBEHHONM TEXHUKH TOKa3amu 3pQek-
TUBHOCTH TOCIIIOBATEIbHON OOpPaOOTKM 3arpsi3HEH-
HBIX CTOYHBIX BOJ dJeKTpodioTanmeii 1 Gpa3oBoi ce-
napanuel ¢ JBYCTyNEHYaTbiM BBOJIOM peareHra
CKu® nozoii 1,0 mr/n. OcBeTneHHbIE CTOYHBIE BOIBI
MMEIOT OCTAaTOYHbIE KOHLEHTPALUKN 3arps3HEHUI,
YIOBJIETBOPSIONIME TpeOOBaHUSAM IOJAYU HA COOpY-
YKEHUsI JOOUYMCTKU. B kauecTBe TOOUMCTKH PEKOMEH-
JIyeTCsl UCTIOb30BaTh (PMIIbTpOBaHKE Yepe3 COpOIU-
OHHYIO 3arpy3Ky. OuuIlieHHas BoJla MOXKET OBbITh HC-
NOJIb30BaHA KaK TEXHWYECKas, T.e. COOTBETCTBYET
TpeOOBaHUSM K 000OPOTHOMY BOJIOCHAOKEHUIO.
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BCECTOPOHHS 51 OBPABOTKA ITIOCEBOB IIPH IOMOIIIN BECITMJIOTHOI'O
JETATEJBHOI'O AIIITIAPATA CEJbCKOXO3AMCTBEHHOI'O HASHAYEHHU A

KynpsaBues /I.B., Aspoxocmuueckuii Uactutyt Openoyprekoro 'Y
Maraun A.I'., Aspokocmuueckuit Uuctutyt OpenOyprckoro ['Y;
[punagues A.Jl., Aspoxocmuueckuit Uacturyr Opendyprckoro I'Y;
I'opOyHoB A.A., Aspokocmudeckuii UuctutyT Opendyprekoro I'Y;
Hecrtepenko P.A., Aspokocmuueckuii Muctutyt OpenOyprekoro I'Y

B pabome naccmamopusaemcsi Hodblll cnocod o06nabomxu 8cex HeodxrooUMbLL NO8EDLHOCTE CenbCKO-
XO3AUCMBEHHBIL KUABMUD 34 Cuem mpumeHeHuss becnuiommozo semameavrozo annavama (BIIJIA). Ha
OJaHHDBIU MOMEHM 00DADOMKA 8CEX NOBENDLHOCMEU 8bLCOKODOCABLLL KUCMADHUKOS U 0MOeAbHbLL UUACTIVKOS
Oepesves DU MOUCUHOM DACTBILCHUU LUMUUECKOU HCUOKOCMU 8 OOALUWUX AZDONDOMBIUUACHHBLL MAC-
wmadax He nMpedcmasasiemcss 803MONCHOU U3-3Q HECO8ePUEHCMBAd COBDEMEHHbLL CNnocobos8 oONadbomKU|
cenbxo3kussbmun. IInedrazaemvlli CeAbCKOXO3AUCMBEHHBIT OeCNUAOMHDBIL AeMaAMeabHblll annapam 3a
cuem moueurHotl 06PaAbOMKU NOCE808 CNOCODEH UBCAUNUMD UDONCAUHOCTD U NDUHECTMU OONOAHUMEABHUO
MoUOLLAL azpoddepmepam. IIpocmoma IKCNAUAMAUUY ABASCMCS HAUsaNCHewWUM O0CTMOUHCMEOM NDED -
nazaemozo BIIJIA. 0ast 00DAOOMKU NOCE808 ¢ Nomoubto 0annozo BIIJIA He HudicHbL 0coOble HABBLIKU. KAK,
HANDUMED. DU IKCNAUAMAUUU CeABCKOXO03AUCTNBEHHLLL CAMONEMO8 U HA3eMHOU MmexHuUKU. B 3asucumo-
cmu om muna Kuavmup u ocoberHocmel, mecmuoz2o aanowadma noedaazaemwiti BIIJIA ceabckoxossti-
CMBEHHO020 HA3HAUEHUS Oudem OCUULLCMBALMb ONDBICKUBAHUC 8 8eDMUKAALHOM HAnvasieHUuu (ceepnxu
8HU3) UAU MO0 3a0AHHBLM U2A0M 30 CUEM USMEHEHUS NOAONHCCHUS Dbluaa U e20 daavHeliwel duxcauuu
HA WMmaHze, a MmaKdwice npou3sooums oo6PAdBOMKU 8 20PU0HMANBHOU naockocmu. Cmenens Henocneo-
CMBEHH020 UHACTMUS YeaoseKa 6 Kowmpoae u unvasreruu BILJIA onvedeasemcs ucxods us ebloona ve-
orcuma udbBeneHuUUaAbHO20 8HeCeHUS U00ODEeHUS U necmuuudos 0458 0aHHO20 UYACTKA — CMAUUOHADHO-
20 UM OUHAMUYHO020. B 10eaisusunosarHoll cucmeme OCHOBHUN DOAb 304 KOHMDOACM 08UNCCHUS NpUMem,
Ha ceba NDOZDAMMUDOBAHHASL INEKMDOHHO-8bluUCAUMEeAbHASL mawurna (DBM) e sude xKomnvtomena. cno-
COOHAS KODDEKMUDO8AMDb NOAEM U HeCeHUL LUMUUECKUXL DeaeHmMo8 8 NOCTMOSHHOM DeXcume. AHAAUU-
DUS NOKA3AHUS 0amuuKo8 noubonos. Bce amo 803MONCHO OCUMWECMBUMDb HA NDAKMUKE HA O0AHNCHOM
UDOBHE MDU COOMBeMCMBEHHOM DUHAHCUDOBAHUU. A TL00bL MAKO20 NPOEKMA 8 Nepcnexmuge omrporom
HOBBIU IMan ompacaesoli 00PadOMKU NOCesos U OPesKosblr KYLbMYp.

RarogeBrre cioBa: ceavckoxosaticmeennvli BIIJIA, ceavckoe xo3aticmeo, duggepenyuposarnroe
gHeceHUe, CeAbCKOX03AUCMBEHHBLE KYADMYPbL, TUMUUECKASL HUOKOCTND.

o qurnposarana: Kyopasyes [I.B., Mazoun A.L., IIpunadues A.[l., I'opbyros A.A., Hecmepenxo P.A.
BcecmoponHas obpabomka nocesos npu nomouwu 6eCnuUL0MHO20 LemamensbHoz0 AnnNapama CeabCroxo-
3aUcmeenHo20 HasHaueHus /. Aepaptsiil secmuux BepxHegoadcva. 2022. Ne 1 (38). C. 64-70.
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Beenenune. YncineHHOCTh HaceIeHUs Ha 3eMJIe 3a
HIOCJIEZIHUE JIECSITUIIETHSI BO3pOCHa, YTO, B CBOIO Ove-
pelb, MPUBEIO K HEOOXOJUMOCTH YBEIUYEHUS] 00b-
€Ma  CEIbCKOXO3SIMCTBEHHOW mpoaykKimu. Tak,
HarpuMep, M0 OLIEHKE ITPOAOBOIbCTBEHHOW U CEllb-
CKOXO3SIMICTBEHHOM opraHuzanuu, k 2050 rogy uuc-
JIEHHOCTb HACeJIEHUs Ha IUIaHETE COCTaBUT 9,6 MIIp.
YeJIOBEK, TO €CTh YUCIIEHHOCTh HACEJICHUs CTAaHET Ha
TpeTh OOJbIIe, YeM YHMCIEHHOCTh Ha CErOIHSIIHUN
nenb. CrienoBarenbHO, HEOOXOAMMO  YBEIMUYCHHE
00beMa CeNbCKOXO03MCTBEHHON MPOAYKLH [1].

Peanuzanus naHHOW 3a1a4u BO3MOXKHA IIPH IIe-
pexone U3 TPaJUIMOHHOTO MeToJa 00pabOTKH TO-
Jeil K MHHOBALIMOHHOMY CIIOCOOY, OCHOBAHHOMY
Ha HCIOJb30BAaHUU CEIIbCKOXO3SHCTBEHHOTO Oec-
IUIOTHOTO JIETATENbHOIO ammnapara, Leablo KOTO-
poro OyzaeT 3aMeHa MPUMUTHUBHON PYYHON TEXHO-
JIOTHH OIPBICKUBAHMSI HA TOYEUHBII METO/.

O0beM MPOAYKIMU MOXHO YBEIHYUTH C IOMO-
IIBIO0 TIOBBIMICHUS S(PPEKTUBHOCTH XO3SHCTBA, TO
€CThb C MPUMEHEHUEM IEPENOBbIX TEXHOJIOIHM.
Panpiie nepenoBoM TEXHOJIOTMEH B CEIIBCKOM XO-
35CTBE CUMTAJIOCH MPUMEHEHUE TPAKTOPOB U KOM-
0aifHOB, OIHAKO HA CETO/HSAIIHUI IEHb NePEeIOBBIMU
TEXHOJOTUSIMU B CEIbCKOM XO3SICTBE SIBISIETCS
yIIpaBJICHUE XO3IMCTBOM IIpH omou cuctem OBM
M BBEJIECHUEM B JKCIulyarauuio apuanmu v BIUIA
CEJbCKOXO03HCTBEHHOTO Ha3HaueHus [2].

IlepcnexkTuBBl TNpPHMeHeHUS] O0eCHHMJIOTHBIX
JIeTaTeJbHBIX aNnapaToB B  CeJbCKOXO0351ii-
CTBEeHHBIX weasx. [lepBoii cTpaHOil, KOTOpasd
Hayvajga MPUMEHATH CHEIHAlIN3UPOBAHHYIO Oecru-
JIOTHYIO CEIbCKOXO3UCTBEHHYIO TEXHUKY, SBIISET-
ca SAnonus. Eme B BOCBMUIECATBIX rojax Ipo-
[UIOTO CTOJETHS SIMOHCKHE HWHXKEHEPbl aKTHUBHO
Hayajgu MCKaTh albTEpHATHBHBINA, Oojee 3KOHO-
MHUYHBIA ¥ MPOCTOM crocod o0paboTku noneil. Ha
CMEHY TPAJUIMOHHON  CEIbCKOXO3MCTBEHHOU
aBUALIMM MPUIUIH PaJUOYIPABIIsIEMbIE BEPTOJIETHI
HeOobIINX pazmepos [3].

Ha cerogusininuii 1eHb MHOTHE CTPAaHbI 3aUHTE-
pEecOBaHbl HCIOJIb30BATh OECHUJIOTHBIE JIeTaTelNb-
Hbl€ anmnaparbl B CEJIbCKOXO3SIMCTBEHHBIX IIEJISX.
BeciunotHeiii  nerarenpHbld  anmapat (BILJIA)
- 3TO JIeTaTeNbHBIM ammapar, KOTOpPbI CHOCcOOeH
BBITIOJIHSTH JUIMTENIbHBIE MOJEThl MO a’pOoAUHAMU-
4eCKOMY MPUHIHITY, Oe3 yenoBeka Ha 6opty [4].

B Poccum akTyallbHO MCIOJIB30BaHUE CEIBCKO-
xo3siicTBeHHBIX BIIJIA, Benp cTtpana mmeeT 00Jb-
LIYI0 IIOCEBHYIO IUIOIIAJb. becnuioTHble JeTa-

TEeJbHbIE anmnaparsl Poccun B OCHOBHOM IpUMEHS-
nuchk B BoeHHoi cdepe 1 MUC. CraTuctuka rnoka-
3bIBa€T CTAaOWJIbHOE YBEIMUYEHHE KOJIMYECTBA BbI-
nyckaemblx BIIJIA cenbxo3Ha3HaueHUs MaIIMHO-
CTPOUTENBHBIMU TPEANPUATUSAMY, [PUYEM IIO-
CIIeAHSs LIECTWIIETKAa OTIMYMIACh OCOOEHHO, 3a
CU€T 3aMHTEPECOBAHHOCTH MHBECTOPOB MHHOBAIU-
AMH B KOHCTPYKTOPCKOW OTpacid — MacCOBOE
MIPOU3BOJICTBO TIPEBBICMIIO BeCh O00BEM mpexmie-
cTByrOnuMx JieT [5].

CenbCKOXO03HMCTBEHHBIE OECTIMIIOTHBIC JIETATEb-
HBIE ammaparbl, y KOTOPBIX IOJIE€3HAas Harpys3Ka Co-
crapisieT MeHee 10 KuiorpaMMoB, B OCHOBHOM IIpHU-
MEHSIIOTCS IJ1s1 BHECEHUSI TPUXOTPAMMBL, a JiIst o0pa-
OOTKU CENIbCKOXO3AHCTBEHHBIX KYJIBTYp XHMHYeE-
CKUMHU KUAKOCTAMU npuMeHstoT bIUIA ¢ nonesHon
Harpy3koi ot 80 no 400 kuorpamMmmoB. Tpuxorpam-
Mbl — 3TO OUY€Hb MAaJICHbKHE IEPEIOHYATOKPHLIbIC
HACEKOMbIE, KOTOPBIX Pa3MHOXKAIOT B JIaDOpaTOpUu
U siiilla HACEKOMBIX pa30pachIBAIOT 1O TIOJIIO, B CBOIO
o4epeab OHHU SIBIISIOTCS OUOJOTMUYECKUM OpPYXKHEM,
KOTOPBIE YHUUTOKAIOT BPEAUTEIICH.

ABTOMaTHYECKUM WIN JTUCTAHIIMOHHO yIIpaBIIsi-
eMbpIM KominiekcaM BITJIA HeoOXxoaum 0COOBIH,
Oosiee THIATENBHBIN MOIXOA K YPOBHIO oOecriede-
Hus. B Takux cucremax uH(oOpManumoHHas 6a3za
MHTErpupyeTcsi Ha (yHJIaMEHT IOJHOCTHIO aBTO-
HOMHO (DYHKIIMOHUPYIOIIUMH U JUCTAaHLIMOHHO
YIOPaBIsSEMbIMH OECIIMJIOTHBIMH aBUALIMOHHBIMU
cuctemami [6,7].

[IpeumymectBa npumenenust BITJIA arpapHoro
Ha3HAYEHUS:

- 110 CPaBHEHHUIO C TPAJAUIIMOHHOM CEIbCKOXO-
3giictBenHor asuanuer bBIIJIA neraror Hmxe,
BCJIEICTBUE 3TOrO JKOHOMSAT XMUMHYECKYIO KH]I-
KOoCTh (Omarojapsi BO3MOXHOCTH TOYEYHOTO BHE-
CeHUS XMMUYECKHX JKUIKOCTEH);

- okynaemoctb BIIJIA ropa3no BellE B CpaBHE-
HUU C TPagULMOHHOM CEIbCKOXO3AMCTBEHHOM
aBualueil, KoTtopas OKymaeTrcs TOJIbKO TpHU UC-
MOJIb30BaHUU €€ Ha OOJBIIUX U CPEeIHUX IO IUIO-
m[aayd TMOJIAX, MCIOJb30BAHME €€ Ha MaJblX II0
IJIOLIA/IN MOJIAX HEIKOHOMHUYHO;

- ucrionibzoBanue bBIIJIA mnpu mnoBblIeHHOM
BJIQ)KHOCTH, M3-3a KOTOPOU 3aTPyIHEHO MCIOJIb30-
BaHNE HA3€MHOM TEXHMKH;

- OTKa3 OT PYYHOIrO OIpBICKMBaHUS (paboune
Oosnble He OyyT KOHTaKTHPOBATh C OMAcHOM Xu-
MUYECKOM KUAKOCTHIO BO BpEMsI pacIbLICHHS);
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- TPAIMLIMOHHAsI CEJIbCKOXO3sIIICTBEHHAs aBHa-
1Usl HE CrocoOHA TOYEYHO OINPBICKUBATh CEIbCKO-
XO3SUCTBEHHBIE KYJIBTYPbl TepOMIIMIaMU WM Tie-
CTUIIMIaMU (B 3aBUCHMOCTHU OT CTOSIIIEH 3a/1auH);

- 00ecreunBaeT MPOCTOTY ONPHICKUBAHUS CEJlb-
CKOXO3SIMICTBEHHBIX KYJIBTYp B YCIOBHSIX XOJMHU-
CTOH MeCTHOCTH, Tne 3((EeKTHUBHOCTH pPYUHOTO
Tpyaa cokpainaercs [8].

[Ipumenenne BIIJIA B arpaphoii oTpaciu mo-
MOTaeT PelIUTh TaKUe 3a/1a4yM, Kak:

- MOHUTOPHHT [I0CEBOB, TO €CTh KOHTPOJIb COCTO-
SHUSI CENTbCKOXO3SMCTBEHHBIX KYIbTYp (ompezerne-
HHE BETETAllMOHHOTO MEPHO/A, 3apaKEHHOCTH O00-
JIE3HAMH, NPOTHO3 YPOXKAWHOCTH, ILJIAHUPOBAHUE
MOCEBHBIX PabOT, oOMepKka MoJsied, KOHTPOJIb Kade-
ctBa cOopa ypoxkasi HaOmomaeMbIx 3emenb). Ha ce-
TOAHSIHUKI J1eHb ¢ nomoulbto BITJIA MoxxHO mony-
YUTh JCTAIM3UPOBAaHHBIE (OoTOrpaduu ToJei B pe-
AIbHOM BPEMEHHU W MPEANPUHATh HEOOXOAUMBIE pe-
LIEHMS JUISl YITYUIIEHUS [TOKa3aTeNel TOCEBOB;

- 00paboTKa CEeNbCKOXO3SIMCTBEHHBIX KYIBTYP
METOJIOM ONPBICKUBAHUS XUMUYECKON HKHUIAKOCTBIO
W IPUMEHEHHUE TPUXOTPAMMBI;

- aHAJIM3 MOYBBI, CO3/IaHUE U OOHOBIIEHUE TpEX-
MEpPHBIX KapT 00palaThIBAEMbIX 3€MENb B JJIEK-
TPOHHOM BH/JIE;

- [I0OCEB  HEKOTOPBIX  CEIbCKOXO3IMCTBEHHBIX
KYJBTYp OCYHIECTBIIIETCS IIyTEM «BBICTPEIIOB) B
HOYBY Karicys ¢ ceMeHamu [9].

HNHTepec B  HCIOJIB30BAHMM  CEIIBCKOXO3SM-
ctBeHHOro BIIJIA o0ycnoBneH cieayloumu mnpu-
YUHAMH:

- BBICOKAsi PEMOHTONPUTOJHOCTh (HET HE0OXO-
JUMOCTH TPOBOJIUTH TEXHUYECKOE OOCITYKHUBaHUE
HACTOJIBKO 4YacTO, KaKk 3TO HEOOXOAMMO B Tpaju-
IIMOHHOM CEJIbCKOXO3SMCTBEHHOM aBUAIlUN );

- npuemsiemasi neHa Ha BIIJIA mo cpaBHeHuro ¢
UCTIOJIb30BAHUEM CITYTHUKOBBIX TEXHOJOTHH (Tpu
HOCTPOEHUH AJIEKTPOHHBIX KapT MoJieil), 01HaKO OHU
HE SBJSIIOTCS TOJIHOCTHIO 3aMEHOM CITYyTHUKOB, a
JIMILIb IOTIOJHSIOT B KAYE€CTBE JIOKAIIbHOM CUCTEMBI,

- BOBMOXHOCTh 3anporpammupoBath BIIJIA Ha
HOJIET 0 33/laHHOMY MapIIpyTy U TO4eyHO oOpa-
0aThIBaTh KaX bl HEOOX0MUMBIN ydacTok [10].

HUcnoan3oBanune BIIJIA nas nudgdgepenuupo-
BAHHOI0 BHECEHHSI CPEJICTB 3aIUTHI PACTCHUH
u ynoopenuit. [Ipumenenne BIIJIA mHOropazoso-
0 MCIHOJIb30BAaHUSI CUUTAETCS MPEANOUYTUTEIbHBIM
s auddepeHIIMPOBAaHHOTO BHECEHUSI CPEJCTB
3alUThl U ynoOpeHus. s ynpomeHus: KOHTPOJIs
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HaJ  OKCIUIyaTauell  CelbCKOXO035HCTBEHHOIO
BIUIA npumenstot takue BIIJIA, y KoTOpbIX B31€eT
U I0CAJKa OCYLIECTBIISIETCS BEPTUKAIBHO WIN C
IIOMOIIBIO B3JIETHO-TIOCAZI0YHOM II0JIOCHI MaJof
MIPOTSKEHHOCTU. becnuioTHbIE JeTaTenbHbIE all-
1aparbl, KOTOPbIE OCYLIECTBIIAIOT BEPTHKAJIbHBIN
B3JIET U MOCAAKY, OTHOCSTCS K BEPTOJIETHOMY WIIU
MyJIbTUpOTOpHOMY THITY [11,12].

Jannbiit Meton npuMmenenus BIUJIA B cenbckom
XO3SICTBE OCYLIECTBISIETCS B OMHApHOM cHucTeMe
BeZICHUs1 00pabOTKHU ToJIel. B Hero BXOIAT:

- JTUHAMHWYHBIM PEKUM, IIPU KOTOPOM KOHTPOJIb
IIEPEMEILEHUS U TOUYEUHOTO BHECEHUSI XMMHUECKUX
BELIECTB OCYILECTBISETCSI B PEajlbHOM BpPEMEHH,
OCHOBBIBAsICh Ha OHJIAallH JAHHBIX JaTYMKOB JBU-
YKEHMSI arapara;

- CTallMOHAPHBII PEXUM, MOAPA3yMEBAIOLIMI TEX-
HOJIOTHIO, ITPU KOTOPOI OTCYTCTBYET HEOOXOIMMOCTh
noctostHHoro Monuropunra bIIJIA uenoBexoM.

[TepBrIit cmocod TEXHOJIOTHH Tpoiiecca 6a3upy-
€Tcsd Ha aHalu3€ JAHHBIX OOpPTOBBIM KOMIIBIOTE-
pOM, TOCTyMAIIUX B 00pabOTKY BCTPOEHHOMH
nporpammbl  GPS-mipueMHMKa 111 KaXIOTO OT-
JIeNIbHOTO ydacTKa 1ojsl. DG(GeKTUBHOCTh JAHHOTO
MeToJla MpUOIMKAEeTCs K MaKCUMaJbHOMY 3Haue-
HUIO, €CJIM OH IPHUMEHSAETCS C LEJIbI0 BHECCHMS
A30THBIX yIOOPEHMI JIJIsl paCTEHUN B CE30HE Bere-
TaTUBHOT'O Pa3BUTHS.

Bropoii cnoco® waiie BCero MpUMEHSIOT MpH
MaJibIX MEpenaaax BBICOT, MPOCTHIX IO T€OMETPUU
U TOCTOSIHHBIX MO reorpaguu MECTHOCTH CEIbXO-
syroguii. Iloctpouts myreBoi Tpek nns BIIIA
3HAUUTENBHO JIETYE U BBITOJHEE B MAacCIITaOHBIX
arponpoMBIIIIEHHBIX YCIOBUAX 00paOOTKH Teppu-
topuii [13].

ANTOpPUTM HMCTIONB30BaHMSI KaXKIOTO U3 BapuaH-
TOB CBOJMTCSA K pa3pabOTKe MOJETHOTO 3a/aHus,
MIPEIIOJIETHON MOATOTOBKE, 3aIyCKY MM BEICHUIO
porpaMMHoO-ynpasisieMoro nosera bBITJIA 1o
pacnblICHHIO HEOOXOIUMBIX CPEACTB 00pabOTKU U
€ro pa3sMEIEHUI0 Ha I0CAaJOYHOM MeECTe IO 3a-
BEPIICHUH 3a]Ia4H.

B mnonerHoe 3amaHue cenbCKOXO3AHCTBEHHOTO
BITJIA BXOIWUT: perucTpallMOHHBIA HOMEp, Jara
roJieTa, MapuIpyT mojera (TpaeKkTopus, Mo KOTO-
poit Oyner mepensuratbess BITJIA), snexrpoHHas
KapTa-3a/laHie, B KOTOpPOM yKa3aHbl KOOpIMHATbI
0o0pabaTbIBa€MOro IoJisi, Ha4aJbHble TOYKH IOJIe-
Ta, y4aCTKH Pa3BOpOTa, Kpeicepckas CKOPOCTh U
BBICOTA TIOJIETA.
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IToaroroBka BIUIA Kk »kcrutyatanuu BKITIOYAaeT B
ceOs: mocraBky BILJIA u BcrioMoraTebHbIX TeXHHYC-
CKHMX CpEJICTB Ha MECTO 0OpabaThIBaEMOro MoJis, 3a-
MPaBKy TOIJIMBOM, BHECEHUE XUMHUYECKOM KUIKOCTH,
MOATOTOBKY JAaTYMKOB M OOPTOBOTO KOMITBIOTEPA,
nokazaHusi MeteoyciaoBuid, pamenienue BIIJIA Ha
CTapTOBOM TOYKE U 3amyck aBuraress [14].

[IpenymaraemMplii - CeTbCKOXO3SMMCTBEHHBI  OecIn-
JIOTHBIM JIETaTEIbHBIN aIlapar, KOTOPbIA OCYIIECTB-
msier auddepeHIMpPoBaHHYI0 00paboTKy CEIbCKOXO-
3SIUCTBEHHBIX KYJIBTYP MECTULUAAMU UM YI0OpEHU-
SIMH, OCHAIlIeH BHJCOKaMepoul Uil MO3ULMOHUPOBA-
Hust BIUIA B mpocTpaHcTBe U HaJ CEIbCKOXO3sii-
CTBEHHBIMH KYJIBTYPaMH, EMKOCTBIO I XUMHYECKON
KHUJIKOCTH, TOAAIOIIUM YCTPOMCTBOM-HACOCOM, CH-
CTEMOI MMOKHX TPYOOK-IIIAHTOB, (POPCYHOK JIJIs BHE-
CEeHUs] XUMHUYECKON skuAKocTH. DopcyHKH U TPYOKH-
IUTAHTH 3aKpeIUIeHbl Ha IITaHre, PacroJOKEHHOU

CUMMETPUYHO  OTHOCHUTEJBHO IIEHTpa  TSHKECTH
BIUIA, ¢ ycTaHOBIIEHHBIMM Ha HEW MOBOPOTHHIMU
pbluaramu, Ha KOTOPBIX 3aKperuieHbl (DOPCYHKH Ha
LIapHUPaxX, MO3BOJISIONINE TPOU3BOIUTH pacibUICHUE
B HEOOXOIIMOM HaIpaBJICHUH.

N3meHeHne MONOXKEHHsS] pPbIYaroB Ha ILITaHTe
MPOUCXOIUT 3a CYET IOBOPOTHOTO MEXaHH3Ma
(mrapuupa). CxematuyHoe uzobOpaxenue | orpa-
KaeT CTPYKTYpPY IITAHTH, B KOHCTPYKIIUIO KOTOPOI
BXOJIAT pbIYard, MOBOPOTHBIE MEXaHU3MbI U (Hop-
CYHKH. PacrnbuieHne XMMHYECKOW KUJIKOCTH IpO-
UCXOTUT B TPEX HANpPAaBIEHUSX U COOTBETCTBYET
pucysky 1 mox 6ykBamu (a,0,B), a UMEHHO:

1(a) — cBepxXy BHH3 B BEPTHUKAILHOM HAIPaBIICHUU;

1(6) — B TOpHM3OHTAILHOM HAINpPAaBICHUH, T]IC
phluar ycTaHoBJjeH noj yriiom 90°;

1(B) — cHU3Y BBEepX IOJ HEKOTOPBHIM 3aJaH-
HBIM YTJIOM, B BEPTHKAJIIFHOM HAIPaBICHUH.

— —
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Pucynok 2 — Ceabckoxo3siiictBeHnblii BIIJIA, koTopblii ocymecTBiasieT
ONPBLICKUBAHNE B BEPTUKAJIbHOM HANPABJICHHHU (CBEPXY BHM3)

CenbckoxozsiiictBennblii  BIIJIA,  koTopslii
OCYILECTBIISICT OINPBICKUBAHUE B BEPTHKAILHOM

HalmpaBJIeHUU (CBEpPXy BHHU3), CXEMaTHMYHO H300-
pakeH Ha PUCYHKE 2.
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Crioco0 ONpbICKMBaHMS, U300paKCHHBIA Ha PH-
CYHKE 2, MOAXOAWT JHIIb JJIsi BEPTHKAIBHON 00-
paboTku (ITOJEBBIX pacTeHuid). s nepeBbeB H
BBICOKOPOCJIBIX KYCTapHUKOB, Korjga TpeOyeTcs
TOYHAsl WJIA TOYeUHass o0pabOTKa B TOPU3OHTAIb-
HOM HAaIIpaBJICHUH WJIA CHHU3Y BBEPX, TAKHUM CIIO-
co0OM HE TMOJYYHTCS TOJTHOCTHIO 00paboTarh He-
00X0JIMMBIC TIOBEPXHOCTH. PelieHne JTaHHOW Tpo-

OJIEMBI 3aKIII0YaeTCsl B pa3pabOTKe HOBOTO CElb-
ckoxossiictBeHHOro BITJIA. O6paboTka nepeBbeB
U BBICOKOPOCIIBIX KYCTapHHKOB OY/IET IMPOUCXO-
JIMTH C TIOMOIIBIO U3MEHEHHUS TOJIOKEHHSI phlyara,
yCTaHOBJICHHOTO BBepX 1noj yriaom 90°. [Ipu takom
CIoco0e MPOUCXOAUT OMPBICKUBAHHE CEIIbCKOXO-
3SIMCTBEHHBIX KYJIBTYp B TOPHU30HTAJIBHOM II0JIO-
KEHUU (PUCYHOK 3).

v

Pucynok 3 — CeabckoxossiiictBeHHblii BIIJIA, koTopblii ocymecTBIsieT
ONPBLICKUBAHNE B TOPU30HTAJIbLHOM HANPABJIEHUHU

CenbckoxossiictBennbii  BIIJIA, npencras-
JICHHBIA Ha pUCyHKE 3, OoJjiee KaueCTBEHHO U TO-
YEYHO CIocoOeH 00paboTaTh HEOOXOIUMBIE TIO-
BEPXHOCTH BBICOKOPOCIBIX KYCTapHUKOB C IIelie-
BBIM PacXo0/J0M XUMHUYECKUX BEIIECTB, OJHAKO IS
MOJIHONW 00pabOTKH MOBEPXHOCTEH JEPEBHEB ITOTO
HepocTaToyHo. Ha pucyHke 4 mpeacraBieH crio-
€00, Mpu KOTOPOM cenbCcKox03sicTBeHHBIM BITJIA
CMOXeET B IOJIHOM Mepe 0OpaboTaTh Bce HEOOXO-
JTUMbIC TIOBEPXHOCTH JAepeBbeB. Ha paspabarpiBa-

{
|

T ol

eMoM bBIIJIA BO3MOXHOCTb M3MEHEHHSI BEKTOpa
OTIPBICKUBAHUS OYyIET OCYIIECTBISTHCS C TIOMO-
IIbI0 CHCTEMBbl Y3JIOBBIX COEAMHEHUI IIapHUPHO-
PBIYKHOTO THIA. Takue CHUCTEMBbI yCTaHABIIMBA-
IOTCSl Ha ONOPBI, KOTOPBIE PETyIUPYIOTCS B BEpTU-
KaJbHON TUIOCKOCTH WJIM B HAIllPaBICHHWH, NIPU KO-
TOPOM MEXaHHU3M, OTBEYAIOLIUI 3a BBITYCK XUMHU-
YEeCKOH JKUIKOCTH, HAIIPABIIEH O] YTIIOM OTHOCH-
TEJIbHO 00pabaThIBaeMON IMOBEPXHOCTH (CHU3Y
BBEpX) [15].

/

l

Pucynok 4 — CeabckoxossiiictBeHHblil BIIVIA, koTOpBIi ocyliecTB/IsieT BBIYCK
XHMHYECKOH KHIKOCTH NOJ YIJIOM (CHH3Y BBEpX)
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Dkcmiyatanusa pa3padaTbiBaeMOro CelbCKO-
xo3siictBeHHoro BITJIA ocymiecTBisieTcs: B clie-
IyIOIel IMocleaoBaTeIbHOCTH. becmuioTHBIN
JeTaTeNbHbIN anmapaT 3alyckalT Haja oOpala-
TBHIBAEMBIM CEIbCKOXO3SHCTBEHHBIM YYaCTKOM,
3apaHee YCTaHOBMB IOJIOKEHHUE IITAaHT U B 3a-
BHCUMOCTH OT IIMPHUHBI 3axBaTa oOpabarniBae-
MOH MOJOCH M BHjaa oOpabaThiBaeMOil KyJIbTy-
pBl. YCTaHaBIMBAETCS yroja Ha pblyarax, KOTo-
pBIil B CBOIO Ouyepellb 3aBHUCUT OT HalpaBJICHUS
OTNPBICKMBAHMS MTOBEPXHOCTH PACTCHHII: BEpPTH-
KaJdbHOE (CBEpXy BHH3), TOpPU3OHTalIbHOE (B
HaIlpaBICHUH OT OECHUIIOTHOTO JIETATEIHHOTO
ammapara), BEpTHKaJIbHOE HalpaBieHUE (CHHU3Y
BBEPX, MOJ YIJIOM HEOOXOAUMBIM JJisi JaHHOTO
BHUa 00pabOTKM), 3aT€M MPOUCXOJUT ONPBICKH-
BaHnue. Ilocne sroro BIIJIA nmpousBoguT moyiér
10 3aJ[aHHOMY MapuIpyTy HaJ oOpabaTbIBaeMbI-
MU KYJIbTypaMH, BHOCS XHMHYECKHE BEIEeCTBa
HEMOCPEACTBEHHO Ha IIeJIEBhIE IOBEPXHOCTH,
TpeOyromue oOpabOTKH, a TaKKe B 30HY BBICO-
KOT0 Ka4deCcTBa ONPBICKMBAHUS C MUHHUMAIbHBI-
MU TOTEPSAMH XUMHYECKOW KHUIKOCTH, UTO
HEMaJOBa)XHO B LENSIX MaTepUalbHON JKOHO-
MHUH, YdKOHOMHHU BPEMEHH W TOYHOCTU BHECCHUS
XUMHYECKUX BEIIECTB.

3akiarouenue. B paHHOl pabore mpoaHa-
JU3UPOBAHbI  PA3MYHBIE CIOCOOBI  00pabOTKHU
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp, Haubosee 3¢-
(EeKTUBHBIM SIBJIIETCS MHHOBALIMOHHBIN U de-
PEHIMATBHBIN METOJI UCIIOJB30BAHUS OECIIMIIOTHO-
ro JIETATENILHOTO ammapara Mo BHECEHHIO IMeCTH-
IUI0B, YIOOPSHHUA U APYTUX XUMHUYCCKHUX JKUKO-
CTEW, MO3BOJIAIOIINNA PEATN30BaTh MMOCTABICHHYIO
3amavy. llenbs paGOTHl MOXKHO CYMTATh JOCTUTHY-
TOM, BO3MOXKHOCTH Hcmojb3oBanusa BITJIA omuca-
HBI JJIS1 pa3JIMUHBIX CIIOCOO0B 00pabOTKU KYIBTYD.
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ONIPEJAEJIEHME IEPEMEIIEHWSA 3EPHOBKH BHU3
B MOMEHT U3MEHEHUSA HAIIPABJIEHUA IBUKEHUSA PEIHET
MMOJYABTOMATHYECKOM 3EPHOOUYNUCTUTEJIBHON MAIIIMHBI

Huxkousaes B.A., ®I'bOY BO fpocnasckuiit TY

OcHosHbLM HedoCmamKoMm 3ePHOOUUCTNUMEADHBLL MAUWUH C NPSAMOY20ALbHBLMU PEULEMAMU L8N
emcs 02PAHUUEHHAS NPONYCKHASL CNOCOOHOCMDB, 00YCA08AeHHAs ao2utecKum npomusoperuem. OHO
30KA10UAeMCS 8 MOM, YMO NO Mepe NPoxXodd CKE03b PeuLemo KoAUUecmsao OUUULAeMO20 MAMEPUALL
HA peweme YymeHbuaemcs, @ WUPUHa pewema ocmaémes HeudmeHnol. Ilpu amom 3HavumenvHas
yacms pewema pabomaem HeaPPeKxMusHo, MaK KAK MOABKO 4ACTMD €20 N08ePLHOCMU NOKPbIMA
ouuUaeMmblm mamepuasom. 9mobdsv. npeodosems amom Hedocmamox, NPeds0HceHA 8bLCOKONPOU3BO-
0UMeabHasl NOAYABMOMAMUYECKAS 3ePHOOUUCTNUMEAbHASL MAUWUHA C Peuémamu, npedcmasasito-
WUMU 8 COBOKYNHOCTU NePesépHYMbLU YCeUEHHBIU KOHYC, CO8EPULAIOWUL 8ePMUKAAbHBLE KOoAeOa -
Hus. Kopnyc noayasmomamuueckoll 3epHOOUUCTIUMEAbHOU MAWUHBL 8pausaemces. B nauase pabo-
MmblL 8 3A8UCUMOCTU OM COCMABA 3ePHOB8020 80POXA ONEPAMOP HA O.A0Ke YNpasaeHUus U CUZHAAU3A-
UUU 8KAI0UACM PEHCUM ABMOMAMUUECKOU HACMPOUKU 3ePHOOUUCTNUMEAbHOU MmaAuwUHbL. Bo epems
CenapayulU oCYu,eCmensiemcs a8momamuneckoe pezyiuposarue 8030ywnozo nomokxa. Ilomox 3ep-
108020 80POXA HA oYUCMKY noddepicusaemcs asmomamuiecku. B pesyavmame paree npoussedéh -
HBLL Pacuémos onpedenensvl: NAPAMeMpPsb, MPAEKMOPUU 3ePHOBKU NOCAE Nepeozo KACAHUS peuema
MOAYA8MOMAMULECKOU 3ePHOOUUCTIUMEALHOU MAWUHDL, NPOPULDL O0POHCKU, HA KOMOPYIO Peuréma
onuparmcs nocpedcmseom PoAuUKo8, ONMUMALBHOE 8PeMms N00BEMA PeuLém € NOCMOSAHHOU CKOPO-
cmbio, epems 3amedrenHuss peuém npu nodxode K geprHel Mouke MPALKMOPUU, 8Pemsi YCKOPEHUS
pewem npu 08UNCCHUU 8 HUJCHEe NOA0HCEeHUEe, 8Pems Nepemeu,eHUs Peuem 8 HUNiCHee NnoA0HCeHUe C
MOCMOAHHBIM YCKOPEHUCM, 120805 CKOPOCMDH KOPNYCA NOAYAEMOMAMULECKOU 3ePHOOUUCTIUMELD -
HOU MAUWUHDL, NePUOD KOAOAHUS Peurém. AHaaus OUHAMUKU 3ePHO8KU HA peuteme Heobxodum Oas
onpedeseHusi ONMUMAALHO20 Y2Ad HAKAOHA Peuém, coomeemcmayrou,ezo HaKkAoOHY K 20pU3OHMAAU
oOpasyroweli nepesépHYyMo20 Yyceuénnozo xoxyca. Ezo Hauném c anarusa mepemeuweHusr 3epHOBKU
6HU3 NO pewemy 8 MOMEeHM USMEHEHUS HANPABACHUSL 08UNCCHUSL PEULEM 8 HUNCHEM NOAOHCECHUU.

RirrogeBbre c10Ba: 3epHOOUUCTMUMEALHASL MAULUHA, NEPEBEPHYMDBLU YCeUEHHBLU KOHYC, 8epmu-
KAABHO KoaebatouLeecs peuremo, ssaumodelicmeue 3epHO8KU C
3epHOBKY, Y20N HAKAOHA Peuém.

pewemom, cuaa 6o3delicmeus Ha

o gurupoBaana: Huxoaaes B.A. Onpedenenue nepemeuw,eHuss 3epHOBKU 6HU3 8 MOMEHM U3ME-
HEHUS HANPABACHUSL 08UNCEHUS PEULEM TOAYABMOMAMULECKOU 3ePHOOUUCTNUMEALHOU MAUWUHBL //
Azpaphsiii gecmHux Bepxrnesonscwvs. 2022. No 1(38). C. 71-76.

Beenenne. bonbiiasg yacTb 3€pHOOUMCTHTEIND-
HBIX MAIllMH OCHAILEHA MPSMOYTOJbHBIMU pelé-
TaMud. OCHOBHBIM HENOCTAaTKOM JTHX 3E€pPHOOYHU-
CTUTENIbHBIX MalIUH SIBJISETCS OTpaHUYEHHas Mpo-
NyCKHAasi CIOCOOHOCTb, OOYCIOBIIEHHAs JIOTHYe-
cKkUM mpoTuBopeureM. OHO 3akio4aercs B TOM,
YTO KOJINYECTBO OUMIIAEMOI0 MaTepuana Ha pe-

LIETE€ YMEHBIIAETCH, a LIMPUHA pelIeTa OCTAETCs
HensMeHHOM. UTOoOBl TpeoosieTh ATOT HEJA0CTa-
TOK, MpPEIJI0KEHA BBICOKOIIPOU3BOAUTENBHASA I10-
JIyaBTOMAaTHUYECKasi 3€pHOOUYUCTHUTENbHAS MalluHa
C peméraMu, IPEACTABIIOIIMMHA B COBOKYITHOCTH
MEepEeBEPHYTHIM YCEUEHHBIA KOHYC, COBEPIIAIOIINI
BepTUKabHBIE KojieOanus [ 1, c. 1-20].
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s oO6ocHOBaHMS MapaMeTpPoOB IMOJyaBTOMATHU-
YECKOM 3€PHOOYMCTUTEIBHOW MAIIMHBI CJIEI0BAJIO
IPOAHAIU3UPOBATh B3aUMOJEUCTBUS 3EPHOBKU C
BEPTUKAJIBHO KOJIEOMIOmMMEsl pemieroM. B pe-
3y/lbTaTe aHaju3a B3aUMOJICHCTBUS 3€PHOBKH C
BEPTUKAJIBHO KOJEOMIOMUMCS pemieroM [2, ¢. 92-
102] BbIsABIIEHBI TapaMETPbl TPACKTOPUU 3EPHOBKHU
1ocjie MepBOro KacaHMsl peliera MnojayaBToMaThye-
CKOM 3€pHOOYUCTHUTENILHOM MamuHse [3, ¢. 71-76].
Ha ocHoBe aHanu3a TpaeKkTOpUM 3EPHOBKU OIIpe-
JIeJIeHbl TpeOOBaHUs K KUHEMAaTUYECKUM MapaMeT-
pam konebanus pemér. OnpenenéH npoPuib 0-
poxku [4, c. 64-70], Ha KOTOPYIO peméra onupa-
I0TCS TOCPEACTBOM HIDKHHX poinkoB [1, c. 1-20].
B pesynbpTaTe pacu€ToB BBISBICHBI ApaMETPhI KO-
nebaHuil pemér: ONTUMAaJIbHOE BpeMsl MOABbEMA
pElIET C MOCTOSHHON CKOPOCTBIO, BpeMs 3aMejlie-
HUS PEIlET MpU MOAXO0AE K BEpXHEH TOUKE TpacK-
TOpUH, BpeMsl YCKOPEHUS PEIIET MPH JIBXKEHUU B
HUKHEE 10JIOKEHUE, BpEMsI IEpEMEILIEHUS PELLET B
HUKHEE IOJIOXKEHHE C TMOCTOSHHBIM YCKOPEHHUEM.
Omnpenenena yrioBasi CKOPOCTb KOpIlyca IOJIyaB-
TOMATUYECKON 3€PHOOYMCTUTENBHON MAIIUHBI U
nepuoj konebanus pewer [5, c. 69-74], no3Boss-
IOIUE OCYIIECTBIIATh PALMOHAIBHYIO CEelapaluio
3€pHOBOr'0 BOPOXa.

BoisiBneHHblE  KMHEMaTHYECKHE  MapaMeTpbl
MO3BOJIAIOT HayaTh AHAIU3 JUHAMHYECKHUX Iapa-
METpPOB 3€pHOBKH, Momasiell Ha pemero. OH He-
00X0AMM JUIs ONpEeJeNeHUs] ONTHUMAaIbHOTO Yria
HAKJIOHAa pEIIET, COOTBETCTBYIOIIETO HAKJIOHY K
TOPU30HTANM OO0pa3yrolel MepeBEPHYTOTO yce-
yéHHOro KoHyca. CienyeTr MmpoaHalu3upoBaTh CH-
JIbl, BO3ACHCTBYIOLINE HA 36PHOBKY:

- B MOMEHT U3MEHEHMsI HalpaBICHUs ABM>KEHUS
PEIIET B HIYKHEM IOJIOKEHUU;

- [P PaBHOMEPHOM JIBUJKEHUU PELIETa BBEPX;

- B TIEPUOJI U3MEHEHUS HAIIPaBJICHUS ABW)KCHHUS
periera B BEpXHEM I0JI0KEHUU;

- NpU DPABHOYCKOPEHHOM [BHXEHUM PEHIET
BHU3.

Ecnn yron HakiioHa pewméT K TOPU3OHTaIN He-
00JbIION, MYTh 3€PHOBOK BHM3 3a LMK BEPTHU-
KaJbHOTO Kojie0aHus pemeér OyaeT HemnocTaTouy-
HbII. OTO NPUBEIET K YMEHBIICHUIO IPOITYCKHON
CIOCOOHOCTH TMOJyaBTOMAaTHYECKOM 3€pHOOUYHCTHU-
TEJIbHOM MAalIMHBIL. Eciu yroia HakjiIOHa peméer K
TOPU30HTAIM U30BITOYHBIH, TyTh 36PHOBOK BHU3 32
[IUKJI KoJieOaHusl periera Oy[eT CIMIIKOM BENHK.
MHorue npuMecu M 3€pHOBKHM HE CMOTYT IIPOHUK-
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HYTb 4Y€pe3 OTBEPCTHUsS COOTBETCTBYIOUIMX PEILET.
UTo0B!I IPUMECH U 3€PHOBKHU LIUIA IIPOXOJIOM YEpe3
oTBepcTUsl peweET, MOoTpedyercs yMEHBUIMTh HX
ojavyy, 4TO TaKXe IPUBEAET K YMEHBLICHUIO
IIPOIYCKHOW CHOCOOHOCTH I10JIyaBTOMATHYECKOMH
36pHOOYHMCTUTENILHON MalMHbl. Eciii yron Hakio-
Ha peléT OyJeT oYeHb OOJbIINM, IPUMECH U 3€p-
HOBKHM HEe OyayT MPOHMKATH Y€pe3 OTBEPCTUS CO-
OTBETCTBYIOIIMX pem€r. [lomck onTumaibHOrO
yIJla HaKJIOHa K TOPH3OHTAIN 0Opa3yromei nepe-
BEPHYTOI0 yCEUEHHOIO KOHYCa, KOTOpPbI 00pa3y-
0T pPelIETa I0JyaBTOMaTHYECKOM 3€pHOOYHUCTH-
TEJBHOM MAalllMHbI, HAYHEM C aHalIHu3a INepeMelle-
HUS 3€PHOBKHM BHU3 I10 PEIIETy B MOMEHT U3MEHE-
HUsl HAaIlpaBJICHUs JBWKEHUS PEIIET, KOIrzJa OHU
HaXOJATCS B HU’KHEM I10JIOKEHUU.

Hean uccnenosanms. Llensto vccnenosanus ss-
JISIETCSI BBISIBIIEHHE ONTUMAJIBHOIO YIjla HakKJIOHAa K
TOPU3OHTAIM 00pa3yrollel NMepeBEPHYTOro yceueH-
HOr0 KOHYCa, KOTOpBI 00pa3yloT pemiéra moyyas-
TOMAaTHYECKON 36PHOOUMCTUTENILHON MAILIVHBI.

Mertoa wuccienoBaHusi. AHaiau3 B3auMOJIEH-
CTBMsI 3€pHOBKM C BEPTUKAJIBHO KOJIEOJIOLIMMCS
peueToMm.

Pesyabrarel uccaenosanus. Ha pucynke noka-
3aHa CXEMa CWJI, BO3JCHCTBYIOLIMX Ha 3€PHOBKY B
MOMEHT MU3MEHEHHs HallpaBJIECHUs ABWKEHUS PELET,
KOTJ[a OHU HAaXOJATCs B HYKHEM ITOJIOKEHUN.

Jliga 3pdeKTUBHOrO OTAENIEHUS MPUMECEN CKO-
POCTh BO3/YIIHOTO MOTOKA JAOJKHA OBITH HEMHOTO
MEHBIIIE KPUTUYECKON cKkopocTu. [Ipnuém B pexu-
Me cTaOMIbHOM paboThl MOTOK BO3JyXa OOTEKaeT
JIUIIb BEPXHIOIO YacTh 3€pHOBKH, PACIIOJIOKEHHOMN
Ha pelleTe, TaK KaK €€ 3aKpbhIBalOT COCEIHUE 3€p-
HOBKU. OIHaKO B Hauyaje OYMCTKHM 3€pHa Ha 3ep-
HOBKY JeiicTByeT Bcst cuma R = 1,31-107* H mo-
TOKa Bo3ayxa [6, c. 154]. Paccmorpum 3TOT
HauOosiee HeOnmaronpusATHbIM BapuanT. Cuny G
TSKECTU 3€PHOBKU U cuiy F;. . MHEpIMY 3€PHOB-
KM B MOMEHT U3MEHEHUS HAIPaBIICHUS JBUKEHUS
peliera B HU)KHEM IOJIOKEHUU TPUIIOKHUM K LIEH-
TPY Macc U CIOXKuUM. Pa3noxum cymmy 3THUX CHI
Ha COCTAaBIISIIOUIYIO, MapauIeIbHYI) MOBEPXHOCTH
peuiera [G +F; H) sin @, ¥ COCTaBIAIOLLYIO, IIEP-
NEHAUKYJISPHYIO 3TOW MTOBEPXHOCTH

[G +F;-5H)ccrscx.
CocraBnsromas [G +F;. H] COS@ BBI3BIBAET HOP-
MasbHYyI0 peakuuto N permera:
N = [G + .F;-E_H)CDSEI .
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i + Glcosa

i + Glsina

Pucynok — Cxema cuJ1, BO31eiiCTBYIOLIUX HA 36PHOBKY B MOMEHT M3MEeHEeHHUsI HANPaBJICeHU
JABUKEHUsI pelleTa B HHXKHEM MO0JI0OKEeHHH; YToJ1 HAKJI0HA 00pa3ylonleil yce4éHHOro KoHyca,
€03/1aBaeMOI0 MOBEPXHOCTAMH PeléT, K ropu3oHTann a = 20°

Tax xak [G + F;-aﬁ)sincx > R, cuna F, TpeHus
HarpasJieHa BIIPABO-BBEPX. Cune
[G + F:,-Eﬁ)sincx IpOTUBOJIEHCTBYIOT cuna R mo-
TOKa BO3/yXa U cuia F, TpeHHs 36pHOBKHU O pellie-
to: F. = fN. Kosbduuument TpeHust cyxoil 3ep-
HOBKH 0 cTanb f * 0,3 [6, c. 184].

UYroObl 3epHOBKA CKOJIb3MJIAa BHU3 IO PELIETY,
JIOJPKHO BBITIOJIHATBCS YCIIOBHE

[F; +G)sinrx =R+F; (1)
[F;--FG)sinrx:: R+f[G+F}5H)CDSﬂ;

[G +F;-5H)sincx—f[6 —|-F;-5H)cnscx:= R;
(G -I-F;-EH)(sincx—fccrsrx] > R;

, R
sina — feosa = ———.
C+F 5y
A o
[loncraBuB 4yncCIEHHBIE 3HAYEHUS MMapaMETPOB,

TIOJTYyYHM:
sina —0,3cosa > 0,0397,

Jlia onpenenenns KpUTHUECKOTO yIila HaKJIOHA
oOpasyromield KOHMYECKUX PeHIéT K TOPU3OHTAJIH,
MPUPaBHSB MPAaBYIO W JIEBYIO YacTH HEPABEHCTBA,
poBeEM MpeoOpa3oBaHUs:
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sine — 0,3 cosa = 0,0397;

sinae —0,3V1 —sin’a = 0,0397;

sina@ — 0,0397 = 0,31 — sin’a;

sin“a — 0,0794sin @ + 0,0397% = 0,09(1 — sina);

1,09sin’a — 0,0794sin a + 0,001576 — 0,09 = 0;

1,09sin’a — 0,0794 sin & — 0,088424 = 0;

0.0794 +,/0.0754" +4-1,09-0,088424 _ 0.0794 +0.626

sina =
21,09

Tak kak CHMHYC yrja HE MOXeET ObIThb OTpHIla-
TEJIbHBIM,
0,0754 +0,62

® =0,32356.
2,18

sina =

Kputnueckuii yron HakigoHa oOpasyromieil Ko-
HUYECKHUX PELET K TOPU30HTAIH

o = arcsin0,32356; o = 18,88°,

VYroin HakiioHa 00pa3yroliel KOHMYECKUX PeIET
K TOPU30HTAIH JOJDKEH MPEBBIIIATh KPUTHUECKHIA
yroa HakiioHa. Ecnu yron HakjoHa oOpasyromiei
KOHUYECKHX pemiéT K TOpU3OHTaIU OyAeT MeHee
KPUTUYECKOTO yIJia HaKJIOHA, 3epHOBKA OyneT He-
nonBwkHa. [Ipumem cHavana @ = 20° (cMm. pucy-
HOK) | TTPOU3BEIEM BBIUHCIICHHSI ITAPAMETPOB.

18

U3 nocTpoenus:
N=(G+F._,)cosa=31-10"*H
(G +F,.,)sina=1128-10"* H.

Cuna TpeHus 3epHOBKH O PEIIETO

F.=03-31-107*=93 107" H.

Tak KaK JIBYDKYIIAS cuiia
11,28-107* > 1,31-107%*+ 9,3 -107*, 3epHOB-
Ka Oyner mepememiatbcsi BHU3 1o pemery. Cio-
JKUM CHUIIBl, ITapajuIelIbHbIE MTOBEPXHOCTU DEILIETA,
B35IB 34 ITOJIOKUTEIBHOE HAIIPABICHUE JBUXKYIIECH
CHJIBI [G +F}5H)sin &, U OIPENEIUM pEe3YIbTHU-

pYIOIYIO CHITY:

F; =(6G +F;,,)sina —F,—R. (2)

F, =11,28-107*—9,3-107* - 1,31- 107 * = 0,67 - 10 * H.

_Fx.

By = = Qay

Bpewms 3amenienus pemér B nepuo M3MEHEHUs
HaIpaBJICHUS JIBIDKCHUSI PEIIET B HUKHEM II0JIO-
KEHUU T,.: = 0,01 ¢ [5, c. 184], a navanbHas

Iz
B uTonwe
5 — HV ' pPE=. 5

HY 2 ' CHy

-
r

[lepemenienne 3epHOBKM BHHU3 IO pELIETy B
MOMEHT WM3MEHEHUs] HalpaBJeHUs IBIKEHHUS pe-
HIET B HUKHEM MOJIOKEHUU HE3HAUUTENbHOE, €CIN
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_ 0671070
3-107F

_ z.23-0.,01°

%223 m/c?

CKOPOCTh 3€pHOBKHM pPaBHA HYIIO, IO3TOMY Iepe-
MeIIeHNEe 36PHOBKH BHU3 TI0 PEIIETy Ha y9acTKe €€
YCKOpEHUS

= 0,00011 M~ 0,11 MM,

yron @ = 20° [IpousBeném MOCTpoeHHUs, aHAJO-
TUYHBIE PUCYHKY, YBEJIMYUBAs yroi &. Pe3ynbprarhl
pac4y€ToB MapaMeTpoB B TaOIHIIE.
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Taoauna — Pe3yabTaThl pacy4éTOB IMYTH NepeMellleHUs 3ePHOBKU BHU3
HA YYaCTKe eé YCKOpPeHHsl B HHKHell TOUKe TPAeKTOPHHU peléT
MPH Pa3JHYHBIX YIJIaX HAKJIOHA 00pa3yloleil pelméT K ropu30HTaIU

Yron Hopm. Cuna OsuxK. | Cuna Cymm. Macca, | YcKkopeH., | Bpemsa, | MNyTb,

a peak., N | Tp., FT cuna n.s.,R |cnna,Fs | m a.y Tous Suy

rpag. | H-10™ H-10* | H-10* | H-10* | H-10™ kr-10° | m/c-c c M
20 31 9,3| 11,28 1,31 0,67 3 2,23 0,01 | 0,000112
21 30,8 9,24 11,8 1,31 1,25 3 4,167 0,01 | 0,000208
22 30,6 9,18 | 12,36 1,31 1,87 3 6,23 0,01 | 0,000312
23 30,38 9,114 12,9 1,31 2,476 3 8,253 0,01 | 0,000413
24 30,14 9,042 | 13,42 1,31 3,068 3 10,2267 0,01 | 0,000511
25 30 9| 1394 1,31 3,63 3 12,1 0,01 | 0,000605
26 29,6 8,88 14,46 1,31 4,27 3 14,23 0,01 | 0,000712
27 29,4 8,82 | 14,98 1,31 4,85 3 16,167 0,01 | 0,000808
28 29,14 8,742 15,5 1,31 5,448 3 18,16 0,01 | 0,000908
29 28,86 8,658 16 1,31 6,032 3 20,1067 0,01 | 0,001005
30 28,6 8,58 16,5 1,31 6,61 3 22,03 0,01 | 0,001102
31 28,3 8,49 17 1,31 7,2 3 24 0,01 0,0012
32 28 8,4 17,5 1,31 7,79 3 25,967 0,01 | 0,001298
33 27,7 8,31 18 1,31 8,38 3 27,93 0,01 | 0,001397
34 27,36 8,208 18,5 1,31 8,982 3 29,94 0,01 | 0,001497
35 27 8,1 18,9 1,31 9,49 3 31,63 0,01 | 0,001582
36 26,7 8,01 19,4 1,31 10,08 3 33,6 0,01 | 0,00168
37 26,3 7,89 19,9 1,31 10,7 3 35,67 0,01 | 0,001783
38 26 7,8 20,3 1,31 11,19 3 37,3 0,01 | 0,001865
39 25,6 7,68 | 20,76 1,31 11,77 3 39,23 0,01 | 0,001962
40 25,3 7,59 21,2 1,31 12,3 3 41 0,01 | 0,00205

BeiBoa. B pesynpraTre pacd€roB OIpenesEH
MUHHUMAJIbHBI KPUTHYECKUN YroJl HaKJIOHa oOpa-
3yIOLIE KOHMYECKMX PpEWET K TOPU3OHTAIU
a = 18,88° Ecnu yros HakJIoHa o0pa3yromiei Ko-
HUYECKUX pEeHIET K TOpPH3OHTAIM OyaeT MeHee
KPUTHYECKOTO yIjla HaKJIOHA, 3¢€pHOBKA B MOMEHT
V3MEHEHUs HalPaBJICHUS JBM)KEHUS PELIET, KOoraa
OHM HAaXOJATCSA B HIDKHEM IOJIOKEHUH, OyJeT He-
NoJBWKHA. Pe3ynbrarhl pacu€éToB NIyTH IEepeme-
IIEHUs 36pPHOBKM BHU3 Ha y4acTKe €€ YyCKOPEHUS B

HIKHEN TOYKE TPACKTOPUU PEILET MPHU PA3INYHBIX
yriax HakJIoHa oOpa3yolel pemeér K ropu30HTa-
Y HE TO3BOJAIOT BBISABUTH ONTHUMAJIBHBIA Yo
HaKJIOHAa K TOPU30HTaIU 00pa3yromied KOHUYECKUX
pewér. [l ero BBISABIECHUS CIEAYET NPOAHATIU3U-
poBaTh JWHAMUKY 3€PHOBKM IPH PaBHOMEPHOM
JBUKEHUM pelIeTa BBEPX, B IEPUOJA H3MEHEHMS
HaIpaBJIEHUs JBUKEHUS pellleTa B BEPXHEM I10JI0-
KEHUU U IIPU PAaBHOYCKOPEHHOM JIBUKEHUM PELIET
BHU3.
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3EMCTBA U ATPOTEXHUYECKHWI MPOT'PECC: CEJIbCKOXO0O3AMCTBEHHBIE
CKJIAIBI BO BJIAJJMMHUPCKOM I'YBEPHUH B HAYAJIE XX B.

banaun K. E., DI'BOY BO «/BaHOBCKUI rOCy1apCTBEHHbIA YHUBEPCUTET

Cmambs moceswera azpoHomuueckoltl OesmeavHocmu 3semcmea 60 Baadumupckoll 2ydbepHuu.
Asmop paccmampusaem pabomy CeabCKOX03AUCMEEHHBLL CKAa008, KOMOPble ObLAU 0P2AHU308AHDL
3emcmeom. Boavuwurncmeo amux ceabckoxros3salicmaeHHvlx yupexcoeHull 80 Baadumupckou 2ydbepHuu
O0bLau co3danbl 8 cepedure 1890-x 20008 no caedyrowel creme: CHAUAAAL BO3HUKAA 2AA8HBLU CKAAO 8
ye30HoM yeHmpe, a yepe3 HecKoAbKO Aem — e20 PuAUaAbL 8 KpYynHbuix ceaax. C nomowspio ux 3em-
cmea 8HedPALU 8 KPECMbAHCKOE X03AUCMBO HeaHaKoMble 00 mexX NOP MeCMHbLM HCUMEAAM MUHE-
paavHvle YO0OPeHUs, CoOPMosble cemeHa U YCOBEPULEHCTNBO8AHHDBLE CeAbCKOX03AUCMmEeHHble 0PYOUsl.
3emcmaso 8bipabdbomano C800 NOAUMUKY 8 00aacmu Uyern HA Mosapdvl, NPoOaA8a8UWUECS 8 CeABCKOXO-
3atcmeerHblr ckaadax. ['nasHoll yeavto ImMuxr MYHUUUNAALHBLE 0P2AHO8 ObLI0 He nosyueHue npu-
OvLAU, a pacnpocmpanerue nepedosoli a2pPoMmexrHoA02UU CPedU KPeCMbsH.
cKOe 3eMCMB0 UCTNOAB30BAN0 04 CHADHCEHUS KPECTbAH CeMeHAMU MAKY0 00U,eCMEEHHYI0 OP2aAHU-
sayuro, kax Mocxosckoe obwecmso ceabckozo xossalcmea. OHo umero omoenenue 8 2o0pode Baadu-
mupe. Camvim 60ALWUM CNPOCOM CPEOU KPECMbAH NOABI0BANUCH CeMeHA 3ePHOBBLL KYADMYP U NAY -
2u. Bce amo cnocobcmeosano mexHuueckomy npozpeccy 8 ceavckom xoasavucmee Poccuu 8 Hauane XX
gexa. B amo epems 8 x03alcmeaxr MHOZUX KPeCMbiH 040200aPps MeXHUUeCKOMY NPO2PECccy Nos8u-

Baadumupckoe 2ybeph-

AUCH NAY2Uu, ceaaku, MOA0OMUAKU, COPMUPOBANLbHDBLE MAWUHDL U TM.N.

Rmrouessre cirosa: KpecmvsaHCKOoe 20321Ccmeo POCC’LL’LL, pOCCU?ZC?COQ 3emcmeo, 3emcrue CO6p(1Hu.ﬂ,,

A2POHOMUSA, CEALCKOXO3AUCMBEHHBLE CKAAObL, CMOALINUHCKAA azpapHas pegopma,

cmeeHHble opYyous, mexrHuueckul npozpecc.

CenAbecKoxro3al -

ra guruposanna; Baandun K. E. Semcmea u azpomexHuueckutl npozpecc: CeabCKoXo3aUcmeeH -
Hble cKAadbl 80 8aAaduMUPCKOU 2ybepHuu 8 Hauane XX 6. ./ AzpapHviii secmHukx Bepxnesonicvs.

2022. Ne 1 (38). C. 77-80.

Beenenne. B nawane XX B., HakanyHe [lepBoit
MHUpPOBOM BOMHBI, 3KOHOMHKAa Poccum mnepexuBania
3aMETHBIA MOABEM. JTO OTHOCHUJIOCH HE TOJIBKO K
IIPOMBIIUIEHHOCTH, KOTOpasi BBITJISZIENA BIIOJIHE J10-
cToiHO Ha (oHe npyrux ctpaH EBpomsl. IIporpec-
CUBHBIC U3MEHEHHUS NIEPEKUBAIIO U CEIIBCKOE XO35IH-
CTBO, KOTOPO€ [0 3THX MOp OBbLJIO OTCTAIBIM U OTSI-
TOIIEHHBIM LIENBIM PSJIOM TEPEKUTKOM, JOCTaB-
LIMMCS B HACJIEICTBO OT 3IOXH KPEIIOCTHOTI'O IIpaBa.

Camu KpecThsiHE, HECMOTpsI Ha TpyAoIo0ue, He
CMOTJIM OBl JOOUTHCS yCIIeXOB 0€3 MOMOIIM U3BHE.
JIefiCTBEHHYIO NOJJIEPKKY KPECThIHCKOMY XO3SM-
CTBY OKa3bIBaJIO MPABUTENBCTBO, ¢ 1907 r. Havana
OCYIIECTBIISITHCS CTOJBIIIMHCKAS arpapHasi pedop-
Ma. Ho nake npu noaaep ke HEHTPaIbHON BIACTH
CeNIbCKOE X03SMCTBO HE MOTJIO Obl JOCTUTHYTH Ta-
KUX TO3UTHBHBIX pe3yJbTaTOB, KOTOpbIE ObUIN
HaJIMLO B IIpeBOCHHBbIE ro/ibl. Heonenumas 3aciy-

ra B 3TOM IPUHAJUIEKUT POCCUMCKOMY 3EMCTBY,
HalpaBJICHUH B €ro IMOMOIIM KpecTbsHaM ObLIO
Hemaino. Cpean HUX clefyeT 0co00 OTMETUTh OT-
KpBITUE 3E€MCKUX TOPIOBBIX 3aBEIECHHUH, KOTOpPbIE
CHa0KaJIM KPECThsIH MO MOHMKEHHBIM IIeHaM Tpo-
IPECCUBHBIMU OPYAMSIMH TpYyAa, MUHEPAIbHBIMU
yIOOpEHUsIMH, CEMEHAMM TIOJIEBBIX, OrOPOIHBIX
KYJIBTYp U T. 1. ITO ObUIA 3€MCKHE CEITbCKOXO035IM-
CTBEHHBIE CKJIa/Ibl, KOTOpBIE ITOKAa HE CTaIH 00bEeK-
TOM CEpPbE3HOI0 U3YyUYEHHUs PETHOHAIBHBIX UCTOPHU-
KoB-arpapHukoB. Ha py6exe XIX u XXB. cknaabt
MOSIBWINCH BO Brnamumupckoll ryOepHMM, Ha HUX
IIpUMepe MOKHO MPOCIEIUTh OCOOCHHOCTH Jiesi-
TEJIBbHOCTH 3THX XO35MCTBEHHBIX CTPYKTYD.

ear n 3agaum ucciaenoBanusi. llenb TaHHOTO
UCCJIEZ0BAHUSI COCTOUT B TOM, YTOOBI MPOAHAIIH3H-
poBath 3((EKTUBHOCTE arpOHOMHYECKOW MOMOILU
3€MCTBa KPECThIHCKOMY XO3sICTBY B Hagane XX B.
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yepes3 TaKUe HOBBIE Ul POCCUICKON JEPEBHU CTPYK-
TYpbl, KaK CEJIbCKOXO3SIMCTBEHHBIE CKJIaJbl. ABTOP
IpOJIEJIAN ATO Ha IPUMEPE TOBOJILHO THUITUYHON 3€M-
ckoii rybepHun — Bmagumupckoit. Cdopmymnupo-
BaHHYI0 HAaMM LEJNb IPEINONaraercs IOCTUTHYTh
yepes peleHne CIeAYONIMX 3a1ad:

— PacCMOTPETH MPOLIECC CO3AAHUS U IEATENbHO-
CTH CEJIbCKOXO3SIICTBEHHBIX CKJIAJJOB KAK OIIOPHBIX
IYHKTOB JIJISl paCpOCTPAHEHUS arpOTEXHUYECKOTO
Iporpecca B CEJIbCKOM XO03s1CTBE;

— NpOoCIeAuTh Ha IpuMmepe Bragumupckoi ry-
OepHHM BHEIpPEHHE B CEIbCKOM ITTyOMHKE yCOBep-
IIEHCTBOBAHHBIX CEJIbCKOXO35ICTBEHHBIX MALIUH U
Opyauil;

— BBISICHUTH COZIEpKAHME JESATEIIbHOCTH 3€MCTB
II0 BHEIPEHUIO B IIOBCEIHEBHYIO XO3SIIICTBEHHYIO
IIPAKTUKY KPECTbSIH HOBBIX JUIsl HUX COPTOBBIX Ce-
MSIH U MUHEPAJIbHBIX YA00pEHUH.

Hcrounuxkn uccnenosanus. B xauectse ucrou-
HUKOB JUISl MCCIEJOBAaHMsS aBTOP HCIOJIb30Ball,
NpPEeXJE BCEro, OMYyOJMKOBAaHHbBIE JEIONPOU3BOJI-
CTBEHHBIE JOKYMEHTBI 36MCKMX OPTaHOB — YKYPHAJIbI
3eMCKUX COOpaHUii, a TaK’Ke JOKJIA/bl U OTYETHI 3€M-
CKUX YIIpaB, KOTOpPbIE €XETOAHO IPEACTABISUIM Ha
CyJ 3€MCKUX IJIACHBIX pe3yJbTaTbl CBOEH IesITeNb-
HOCTH B 00J1aCTH HApOIAHOI0 00pa30BaHUsl, MEIULIM-
Hbl, JIOPO’KHOTO CTPOUTEIHbCTBA, ArpOHOMUYECKOM
MIOMOIIM HaceJIeHHI0. ABTOPOM ObUTH HCIIOJIb30BAHbI
JIETIONIPOU3BOACTBEHHBIE JOKYMEHTHI Biagumupcko-
ro ryOepHCKOrO 3eMCTBa, a TaKXKe ABYX MYHHUIIH-
NaJIbHBIX OPraHOB ye3HOro ypoBHs — [lokpoBckoro
u [IIylickoro ye3aHbIX 3€MCTB.

Peripe3eHTaTBHBIA U 3aCITYKMBAIOIIMNA JTOBEPUS
(axkTuyeckuii Marepuai MyOJIMKOBAICS B NOBPEMEH-
HBIX M3JaHusX BraguMupckoro ryOepHCKOro 3eM-
crea. Jlo pesomoumn 1905-1907 rr. wuznaBancs
«BectHuk Briagumupckoro ryO0epHCKOrO 3eMCTBa,
Ha CTpPaHMIAX KOTOPOTrO0 MOXKHO OBbLIO HAMTH pazHo-
00pa3HBIil MaTepuan O 3eMCKUX IIKOJaX, 3€MCKHX
Je4eOHUIaX M BETEPUHApPHBIX ITyHKTaX, O MEPBbIX
Hiarax JesiTeIbBHOCTH MECTHBIX CElIbCKOXO3SHCTBEH-
HBIX CKJIJ0B U T.I. B ampene 1906 rony Havana u3-
naBatbesl «BraguMupcKas eXeHENENbHas Ia3eTay,
KOTOpasi MpeJCTaBisiia COOON CrenuaaIn3upOBaHHOE
U3/laHue, MOCBSIIEHHOE yCrexaM U MpobiemMaM 3eM-
ckoi arpoHommu. K coxaneHuro, 3TOT nepuoauye-
CKHIA OpraH IpoCyIlecTBOBaJl HEMHOTUM OoJiee MoiTy-
ro/ia ¥ 3aKOHYMJI CBOE CYILIECTBOBAHUE B HOSAOpE TOTO

xe 1906 .
B camom xonme XIX B., Korjga 3eMcTBa B3s-

JIMCh 3a OpraHu3aluro aFPOHOMH‘IeCKOﬁ oMo
KpCCTbsAHAM, IMOJIOKCHHUEC C ar’ pOTCXHI/IKOﬁ H arpo-
TCXHOJIOTUAMH B JCPCBHC OBLIO SIBHO HCEYOOBJIC-
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TBOpUTENbHBIM. Cesyii MO CTapUHKE CBOMMH Ce-
MEHaMH, y100psUTd HAaBO30M U 30JI0M, Jiomaau Obl-
a1 caabOCUIIbHBIMU, a KPYIHBIH pOraTblii CKOT —
MaJIONpPOTyKTUBHBIM.

3eMcKHe AesTenH 3HaM 00 THX MpobieMax, U B
KOHIIE I03aIPOILIOro CTOJETUSI OpraHbl MECTHOTO
CaMOYIIPABJICHHS CTAIM Y/CNATH OOJIbIIE BHUMAHUS
CHA0XEHUIO KPECThsIH COPTOBBIMU CEMEHAMH, MUHE-
palbHBIMH  yAOOPEHHUSAMH, MOPOIUCTBIMH CEITbCKO-
XO3AHCTBEHHBIMH KMBOTHBIMH, HE 3a0bIBAIU U O
CeNIbX030PYAUSIX — IPOCTEHUIINX U OO0JIEe CIIOKHBIX.

B npennocnennem necstwretin XX B. mepBbIM
B3SUIOCH 32 3Ty PaboTy, IOKA B KAUECTBE IKCIIEPUMEH-
Ta, Bnagumupckoe ye3qHoe 3eMcKkoe coOpaHue, KOTo-
poe B 1887 r. ormyctuiio 500 p. Ha 3aKyNKY COPTOBBIX
CeMSIH 3€pHOBBIX. M3 3TOro mepBOro OmbITa BUJIHO,
YTO 3EMIIbI C CaMOr0 Hayaia BOBCE HE COOMPAIHCh
MOJTy4YaTh OXOJ OT 3TUX TOPIOBBIX OIEpallvii, ceme-
HAa PEATM30BBIBAIMCH TOKYIATEISIM <TI0 3arOTOBH-
TEIBHOM LIEHEe», T.€. C HyJeBOi npuoObUiblo. CHavana
Bnagumupckoe ye3gHoe 3€MCTBO caMoO CHaOXasio
KPECTbSIH CEMEHAMHU, a [TOTOM PELIHIIO BO3JIOKHUTH 3Ty
paboTy Ha MPOPHUIbHYIO OOILIECTBEHHYIO OpraHu3a-
o — Bragumupcekoe otaenenre MOCKOBCKOTO 00-
1iecTBa cenbekoro xossiicta (MOCX). Orot duman
BCEPOCCHIICKOM OpraHu3alid B JalIbHEMIIEM He-
CKOJIBKO JIET CHaOXaJl CeMEHaMH, U He TOJIbKO MMM,
HaceneHne Kak BraguMupckoro yesia, Tak U CMex-
HBIX ¢ HuM [1, C. 14].

I'ybepHCckOe 3eMCTBO CaMO HE CTaJl0 OTKPHIBAThH
CBOU ckiaj, a momoraiuo otaenennto MOCX, npu-
4yeM 5Ta (PMHAHCOBAs MOJIEP)KKA TOCTOSHHO YBe-
nuyuBanack. CHavana ryOepHCKHE TJIAaCHBIE €XKe-
TOJHO OTIYCKaIM OOLIeCTBEHHUKaM rocobue B 1
TBIC. p., IOTOM CTaJli J1aBaTh Ha yBeJIUYeHHE 000-
POTHBIX CPEJCTB CKJIaja 5 ThIC. P. B TOJ, a B Jallb-
uevimeM — 10 Teic. p. [locne sToro ckiaga mocie-
JI0BAJIO OTKPBITHE aHAJOTHYHBIX XO3SIICTBEHHBIX
3aBefeHuit B IOpreBckoM ye3ne — B 1892 1. u B
AnexcannposckoMm — B 1893 r. B 1894 r. npunsanu
pemeHust 00 oTkpeiTuu cknanos Illyiickoe, Kos-
poBckoe, IlokpoBckoe n Cynoroiackoe yes3aHblE
3eMckue cobpanus, a B 1895 r. ux mpumepy mo-
creoBany 3eMilbl B BssHmkoBckoMm, Ilepecmas-
CKOM ¥ MesneHKoBcKoM ye3aax [1, ¢. 14-15].

BHenpenne HOBOI arpOoTeXHUKH B KPECThSHCKYIO
cpeny MPOUCXOHUIIO IO ONpPEETeHHOM cxeme, rojia-
MU BBIPAOOTaHHOM B pa3IHUHbIX 3eMcTBax. CHauana
BO3HHKAJI 36MCKUI CKJIaJl B YE3HOM LIEHTpE. 3aTeM
OTKPBIBAIUCH €r0 (HUJIHANBI, PACHOIOKEHHBIE B
KPYITHBIX celaxX. DTOT MPOIECC MOXHO HATJISIHO
npocneauTh Ha mnpumepe [lokpoBckoro yesma. B
1904 r. 31ech neiicTBoBaIM (pUIHAIBI TOJBKO B Ceax
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AnjpeeBckoe U 3aBaMHO. B TOM ke rogy MecTHBIN
36MCKHI arpOHOM HAaCTOSITEIBHO IMOPEKOMEH/10BaJl
Ye3[IHBIM TJIACHBIM OTKPBITH CKJIaJ B Oe3ye31HOM
ropoae Kuprkaue, uro u Obuto caenano. B 1911 r. B
yesJie ObLIO yXe HIECTh 3eMCKUX CKJIaJ0B: B TOpOJax
ITokpoB u Kwuprkau, B cenax 3aBaiiHO, AHJpEEB-
ckoe, AbakymoBckoe u Cemumu [2, ¢. 34-37; 3, c.
26; 4, c. 50].

[InoTHOCTE pacnonoXkeHHs 3€MCKUX TOPrOBBIX
TOYEK Ha MECTHOCTHU BBITJISIENA B PA3IMYHBIX ye3-
Jax o4yeHb mno-pazHomy. B 1908 r. B IlokpoBckom
yesae ux obuto 6, B MypomckoMm u Cy31alibCKOM —
no 5, 'opoxosenikoM u MenenkoBckom — 1o 4, Kos-
poBckom u llylickom — mo 3, Bnagumupckom — 2,
AJIEeKCaHIPOBCKOM — BCEro OfuH [5, ¢. 87].

[epBbie miaru 3eMcTBa MO0 (POPMUPOBAHUIO OMNTHU-
MaJIbHOI'0 aCCOPTHMEHTA MPOJaBaeMbIX Ha CKIJIAJax
TOBapoOB ObUIM HE O4eHb yBepeHHbIMU. [locie Toro,
kak [llyiickoe 3emcTBO B 1894 . puHsIIO perieHue
OTKPBITh CBOM CKJIaJl, B CIEIYIOLIEM IOy C HEro
ObU10 MpoAaHo 38 Iyros, 2 60ponsl, 208 mynoB ce-
MSIH Pa3IHYHBIX KYJIBTYp M 2 MyJa MHHEPaTbHBIX
ynoOpenuii. Bbuto peann3oBaHo TOBapoOB BCErO Ha
900 p. [6, c. 29]. Kak BUHO 3TOTO CIIMCKA, HE OTJIU-
YaBIIerocss pasHooOpazueM, B HEM TJIABHOE MECTO
3aHUMAET IIOCEBHOW MaTepuan, a TakkKe IUIYTH,
BHE/IPEHHE KOTOPBIX B KPECTHSIHCKOE XO3SIMCTBO CTa-
JI0 IpUMETON BpeMeHH B arpapHoit cepe Poccun Ha
pyoexe XIX-XXB.

Bce uame otaenbHO B3ATHIM KPECThSIHUH MOA
BII€YATIIEHUEM OT IIPUMEPA CBOETO COCEIa WM 110/
BO3/ICIICTBHEM arpOHOMHYECKON TpomaraHbl
3eMCTBa MPUHHUMAJ 3HAKOBOE JUIsl ceOsl pelieHue
KYIUTh IUTYT BMECTO UCIOJIb30BABIIEHCS UM U €r0
npenkamMu coxu. OO 3TOM «BEIHKOM TEPEIOME B
CO3HAHUU KPECThSH CBUAETEIbCTBYIOT CTaTUCTHU-
YecKue JaHHbIe MPAKTHUUECKU IO BCEM Yye3Jam
Brnagumupckoit ry6epaun. B Cynoronckom yesne
CEJIbCKOXO3SMCTBEHHBIN ckiax mpogan B 1902 r.
Bcero 28 miyros, aB 1906 r. — 97 [7, c. 5].

B 3emckux ckiagax mokymnaTenud MOTJIH MPHOO-
pectu u OoJiee CIOKHBIEC 10 TOMY BPEMEHH Malllu-
Hbl JUIsl OOpabOTKH TMOYBBI, AJISi COPTUPOBKH H
OUHCTKU CEeMsIH. 371eCh UMENHCh CESUIKH, OOPOHBI,
JKHEMKH, MOJOTWIKU. B pekname ckiama, Haxo-
JuBIIErocst BO Bnagumupe, roBOpuiock, 4To 3/€Ch
npojaroTcs 6oponsl Jlaake AN «OCBEKEHUS» 3a-
CTapeyioll JIEpHUHBI, TPeOTKU bromepuyca st
MOATOTOBKUA K CEBY JIBHIHOTO CEMEHHW, MAalTuHBI
«Unean», KOTOpble OAHOBPEMEHHO COPTHUPOBAIH
3€pHO M OYMILNAIM €ro OT mpuMmecel. Pazymeercs,
ST OpyAMsl TPyAa MOIJIM KYNHTh TOJBKO 3aXKH-
TOYHBbIE KpecThsHe [8, c. 27; 9, c. 16].

Hapsny ¢ cenbckoX03HCTBEHHBIMU OpPYAUSIMU
MHOT'OYMCJICHHBIE MO3UIMM B KaTajorax CeJbCKO-
XO3SICTBEHHBIX CKJIAZOB OBLIM 3aHSATHI CEMEHAMH
CaMbIX pa3IMYHbIX KYJIbTYp 1ox noces. Kpecrbsne
710 TIOSIBJIEHUS 3€MCKOW TOProBJIM OOBIYHO 3araca-
JM UX CaMHU MJIM K€ MOKYyNalu y OOrarblx OJHO-
cesnbuad. IloaTomy cys3panbckue 3eMIbl, IPUCTY-
nasi K peajius3aluu CeMsiH, HE OKUIAId BBICOKOTO
cupoca Ha HuX. HekoTopble M3 HHMX HaBEpHIKa
CUUTAJU SIBHBIM W3JIMIIECTBOM MOKYINKy 7500 my-
JI0B OBca JuIsl ye3aHoro ckiajga. K ux yausinenuro,
KpECTbsIHE PacKyIWIN BECh NPUBE3EHHBIN I HUX
oBec [8, c. 27].

B nanpHeinem 3eMCKHE INIACHBIE M arpOHOMBI
BKJIIOUMJIM TOPIOBJIIO CEMEHHBIM MAaTepHalioB B
crucok cBoux npuoputetoB. B 1906 r. B [lokpos-
CKOM ye3Jie I CKJIaja B C. 3aBajIMHO ObUIM KyII-
JIeHbI JIBa KeJEe3HOJOpOXHbIX BaroHa lllaTtmios-
CKOT0 OBca, a JJs ckiafos B [lokpose u c. Annpe-
€BCKOM — BaroH ILIBeACKoro osca. KpecThsiHe Bce
9TH MApTHH TOXKE pacKynuiu 6e3 ocraTka [7, c. 5].

MuHepainbHble y10OpeHus JOJIro He MOIJIM 3aBO-
€BaTh CUMIIATUU KPECThSIH, IPUBBIKIINX CTOJICTUAMU
1ojaraTbCsi Ha HaBO3, 30JIy M MEPErHoN Ui MOBBI-
IeHns ypokaiHocTH. [lepBOoHa4anbHO MMH TOPro-
BaJIi B O4Y€Hb OIPaHUYEHHBIX KoiauyecTBax. KoBpos-
CKH SKOHOMHYECKHUI COBET IPHU YE3/IHOM YIpaBe B
1905 r. mocTaHOBMIJI HE 3arOTOBIIATH 3TH yI0OpEHUS
BaroHaMmu, T.K. HaceJeHHe 3aKylaeT ux 0e3 0co0oro
sHTY3ua3Ma [6, c. 29; 10, c. 22]. AccopTuMeHT yn006-
pEHUI Ha 3eMCKHMX CKJajax ObUl HEeOOrarbiM, 3TO
obun: cynepdocdar, cenurpa, KOCTHas MyKa, Ha
ckiane B MIBaHOBO-BO3HECEHCKE IIPOAABAIICS TAKKE
runc [11, ¢ 66—67]. B nanbHelimeM crnpoc Ha 3TU
yI00OpEeHUs HOCTEMEHHO MOBBIIIAJICS.

OnTtumanbHas LEHOBas IOJUTHKA B 3EMCKHX
CEJIbCKOXO3SMCTBEHHBIX CKJIaJax Oblia BbIpaOoTa-
Ha He cpady. [lepBoHayasbHO mpeaIIONIAraNOChH
YCTAaHOBUTh MAaKCHMaJIbHO JIbIOTHBIE YCJIOBHS
IIpOJaXH TOBApPOB KpecThbsiHAM. Bragumupckuit
ryoepHckuii arponom A.K. I'Bozmenxuil B cBoeM
OUEPKE O 36MCKHX MEPONPUSITUSIX IO CONEHCTBUIO
MECTHOMY XO3SMCTBY MPUBOIUT NMPUMEPHI HEMBIC-
quMmont menapoctu 3emctBa. B Illyiickom yesne
3eMIIbl TOCTAHOBWJIM OTIIyCKaTh 3€pPHOBBIE CEMEHa
Ha noceB Ha 15 % nemieBne 3aKyno4YHOM LIEHBI, a
ceMeHa KOpMOBBIX TpaB aaxe B 50 % [6, c. 15, 29].

Co BpeMEHEM MO3ULMS 3€MIEB CTaIa MEHSTHCS.
OHU TNOHsUIH, YTO OIOJKETHl OPraHOB MECTHOIO
caMOyNpaBlieHUs] He BbIAEpXKaT TaKoW OJaroTBo-
PUTENIBHOCTH, U TPUHSIN pelIeHne MpojaBaTh TO-
Bapbl ¢ HaJ0aBKOM, KOTOpask KOMIIEHCUpOBaJa Obl
JIOCTAaBKY MX Ha CKJIAJbl OT IOCTABIIMKOB, a TAaKXKe
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pacxo/ipl Ha )KaJoBaHUE pabOTHUKAM cKianoB. Ta-
KAM 00pa3oM, JEATEIbHOCTh 3TUX XO3IHCTBEHHBIX
CTPYKTYp XOTs ObI mepecTajia MPUHOCUTH YOBITKH.
DOKOHOMUYECKUU coBeT npu KoBpoBCKOM ye3nHOU
ylpaBe MOCTAaHOBUJI MpPOAaBaThb TOBAaphl C HallCH-
KOl B 5 % NOpOTUB 3aKyNOYHOW II€HBI, IOHU3UB
LIEHBI TOJBKO Ha 3allacHbIE YacTH JJIS IUIYTOB, KO-
TOpbIE 3€MCTBO CTapajloCh MAaKCHUMAaJIbHO pacipo-
CTpaHUTh Cpeau KpecThsH [12, c. 35].

BriBoapl. B 1emoM  cenbCcKOXO3SIMCTBEHHEIE
CKJIa/bl B Hauane XX B. CTaJlH OMOPHBIMU MTyHKTa-
MU arpoTEeXHHUYECKOTro Iporpecca B AepeBHe. [Ipu-
YeM JIBIKCHHE BIIEpe]l HaOI0aNCs MPaKTUYECKH
BO BCEX Ba)KHBIX HAIpPaBJICHUSIX arpapHOIo MPOU3-
BojACTBa. Ha mpoTskeHnn BEKOB PYCCKHMI KpPECThb-
SIHUH KCIOJIb30BaJl TPAJUIIMOHHYIO TEXHUKY — CO-
Xy, JEpeBsHHYI0O OOpOHy, KOCYy WU cepH MpH
yOopke ypoxas, 1emn Juist ero oomonora. biarona-
ps Tpojaxe U3 CEIbCKOXO3AWCTBEHHBIX CKJa/l0oB
YCOBEpPILIEHCTBOBAHHBIX OpYIUM Tpyna, B 00MXOze
KpEeCTbsiH (pa3yMeeTcsi, He BCEX) B Hauaje IMpo-
[IJIOTO CTOJIETHS MOSIBUJIUCH TUIYTH, CESIIKU, MOJIO-
TUJIKH, BesUIKU. J[0 3TOr0 MX MOXHO OBLIO BCTpe-
TUTh TOJBKO y TIOMEUIMKOB. Takke B KpeCThsH-
CKOM XO3HCTBE CTaJl MCIOJIb30BaThCS HE JOMO-
POILLEHHBIH, a COPTOBOM MaTepuain. ITO Kacaloch
3€PHOBBIX U OTOPOAHBIX KYJIBTYpP, KOPMOBBIX TPaB.
Jlo mosBIEeHHsS 3€MCKHX CKIIaJIOB KPECTbSIHE st
MOBBIIICHUS] YPOXKATHOCTH NPHUMEHSUIM HABO3 M
3011y, TO €CTh TOT Ha0Op, KOTOPBI MCIOIB30BAJICH
elle BOCTOYHBIMU CIIaBSHAMU 3a ThICAYY JET IO
storo. [locne ux OTKpHITHS B apceHale ynoopeHuit
MOSIBUJIMCH MUHEpAJIbHbIE YA0OPEHHUs, B TOM UUCIIE
cynepdocdar, cenutpa u ap.
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OCOBEHHOCTH DJEKTPOHHOI'O OBYUEHMUA (E-LEARNING)
B IIPAKTHUKE IIPEIIOJABAHMUA A3BIKOBbBIX JUCHUIIJIMH

Kopuugosa JI. B. , ®I'bOY BO HBanosckas ['CXA;
Hukonaesa O. A., Banosckuii ¢punuan POY um. I'. B. [Inexanosa;
CmupnoBa A. H., Banosckuii punman POY um. I'. B. [1nexanosa

B cmamwe peuv udem o mom, 4mo cucmema 8blCuilezo NPoPeccuoHaAbHO20 00PA308AHUSL HYHOaemces
8 NOCMOSIHHOM COBEPULEHCTNBOBAHUU, 8 COOMBELMCMBUU 8CeM MPedOsaAHULM 00UWecm8a U, MaKUM 00pa-
30M, BbIHYNICOEHA Peazuposams HaA HogeuuwUue MpPaHcPoPMAUUU 8 Pa3sudHbL cepax HusHu. Ona
npedycmampusaem co30aHue HO80U KOHUENUUU Memaodpas3osaHus, KOmMopas 000CHO8bldaem Padu-
KAAbHDBlEe Nepemerdl 8 cucmeme o06pa3osarHus, ocobeHHo 8y3osckozo. Ipumenenue VKT 6 npenodasaruu
A3bIK0BHLLL OUCYUNAUH MPednoaazaem He MOAbKO UCNOAL308AHUE MEXHUUECKUX cPpedcms, HO U HO8ble
popmbl U MemoObl npenodasarus, Hogvlltl no0xod K npoueccy obyueHus. IMmo, 8 c8ot ouepeds, 00513bl-
saem mpenodasamens. PA3BuUsAMd €800 MNPOPECCUOHANBHYID KOMNEMEHUUNO U BKANUUMDBCS 8 MaK
HA3bLBACMDBLU «e-learning», m.e. npouecc «NLKMPOHHO20 00YUEHUSA». IMOM MEePMUH NOHUMALTNCS KAK
MPAHCAAYUS 3HAHUL U Pe2yAuUposaHuUe npoyecca 06YyueHUsL C NOMOULBIO COBPEMEHHBLL UHPOPMAYUOH -
HBLL U MEACKOMMYHUKAUUOHHBLL MexXHoA0Ul. Ecau Ha HauaAbHOM amane KOMNbIomMepusayuu 8 npe-
n00aABAHUU SA3bLKOBBIL OUCUUNAUH HA TMepPsblil. NAAH 8bl08UZAA0CH UCNOABI0BAHUE KOMNBIOMEpPd KaAK
cpedcmea 8vipPadboMmKU HABLIKOS U YMEHUU 8 YNPAICHEHUSIL, MO 8 HACTMOoSUee dpems OH HAUUHAT K-
MUBHO YNOMPEOAIMDBCS 8 NPEN00ABAHUU NPAKMUUECKU 6CCX 2YMAHUMAPHBLLL OUCUUNAUH, MEHASL C8OU
PyHKUUU 8 3a8uUcCUMOCTIU OM Ueaell, 3adad, amana obyueHus u np. B aunzeodudaxmuueckuii npouecc
BKAI0UATOMCS INCKMPOHHDBLE YUeOHUKU, PA3ZH020 Po0a HAYUHbLE U YUueOHble PA3PadbomKu, memoduuecKue
N0COOUSL, INEKMPOHHDBLE CA08APU, IHYUKAONCOUU U M. 0. U, 6e3ycaosHo, Hauboree MOWHDBLM PAKMOPOM
00yUeHUS CMAHOBAMCS Pecypcvl U cpedcmea odbweHus, npedocmagasemvie nmepremom. B Hacmos-
wee epems Komnvtomep u Mnmeprem npednoaazarom coomseemcmasyouyto nodzomosky npenooasame-
nell A3bIK08bLX OUCUUNAUH, KOMOPbLe 00AHCHDBL YMemb OYeHUMb IPPHeKMUHOCTd Mex UAU UHBLL Pe-
CYpCo8, a MakKxice Camum Yyuacmsosams 8 pa3pabomke u gHedpeHuUU 8 YuedbHbIT NPOUECC COBPEeMEHHBLYL
Memo008 QUCTNAHYUOHHO20 00YUeHUS.

R.mrogeBbre cioBa: cospemenHble UHPOPMAYUOHHDBLE U MEACKOMMYHUKAYUOHHDBLE MELHOA0LUU,
ANeKMpPoHHoe 00YyueHue, unmencupurayus u ouggeperyuayus obyuenus, pazsumue npogeccuo-

HANDHOU rxomnemeHyuu npenoaaeamenﬂ.

Jora qurupoeanna; Kopruaoea JI. B., Huxoaaesa O. A., Cmuprnosa A. H. Ocobennocmu anekmpoH-
Ho20 o0yuenus (E-Learning) 8 mpaxmuke npenodasaHus f3vikosblx oucyunaun ./ Azpapruiil
secmHuux BepxHegoaxcos. 2022. No 1 (38). C. 81-86.

BBenenue. CormacHO OonpenesieHUI0, JaHHOMY
B @DenepansHoM 3akoHe PO, «uHbOpMarmoHHbIE
TEXHOJIOTUH — MPOIECChl, METO/IbI MOUCKa, cOopa,
XpaHeHUs, 0O0pabOTKH, MPEIOCTaBICHUs, PAaCIpPO-
CTpaHeHusi uH(popMauu U crocoObl OCyIlecTBIe-
HUS TaKUX MPOIECCOB W MeTonoB» [5, ¢. 3]. To
€CTh 3TO CHCTEMa METOJOB W CIOCOOOB cbOopa,
HAKOIUICHHUs, XPaHEeHHUs, TIOMCKa, Mepeaayu, odpa-
00TKM W BbIIa4M MHQOpPMALMHU C NOMOIIbIO KOM-

MbIOTEPOB U KOMIIBIOTEPHBIX JUHUNA CBSI3U. OTH
METOJIbI U CIOCOOBI HaXOMST CBOE OTpaKeHUE Ha
3aHATHAX MO SA3BIKOBBIM aucnuiuiiaam B UI'CXA
um. J1.K. bensieBa u B MiBanHoBckoM ¢unnane POY
uMm. ['. B. [lnexanoBa, a Takke B OpraHu3aluu ca-
MOCTOSITEIbHONH PabOThl CTYIEHTOB OYHOTO W 3a-
OYHOTO OTHCIICHUM.

OIHUM U3 CaMbIX aKTyaJIbHBIX MOHSATHUN B CJIO-
JKUBIIIEHCA OOCTaHOBKE IUCTAHIIMOHHOTO OO0yue-
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HUSl B IPAKTHKE NPENoAaBaHUs IIKOJIbHBIX U BY-
30BCKHUX JHUCHIHUIUIMH CTAJIO TOHATHE «e-learningy,
T.€. «QJIEKTPOHHOT'O OOY4YEeHHUs». DTOT TEPMHH I10-
HUMAETCsl KaKk TPaHCISALUS 3HAaHUM U peryiupoBa-
HUE Tpolecca OOydeHHs] ¢ MOMOIIBIO COBPEMEH-
HBIX HWH(GOPMALMOHHBIX U TEJICKOMMYHHUKAIIUOH-
HBIX TEXHOJIOTUH.

Hean u 3agaum ucciaegoBanus. Kak npasuio,
oOpasoBareiibHbIEe yupexaeHus, ToM uyucie WI-
CXA u UBanosckuii ¢pumuan POY um. I'. B. Ilne-
XaHOBa, aKTUBHO MCIIOJIL3YIOT Iporpammy Moodle.
Orto OecruiaTHas, B 3HAYUTENBHON CTENEHU BOC-
TpeboBaHHas MexayHapoaHas LMS ¢ OTKPBITEIM
ucxonapiM kojgoMm. Cucrema Moodle mo3BomsieT
3¢ (HEeKTUBHO KOOPAUHUPOBATH OYHOE, AMCTAHIIU-
OHHOE W cMmemaHHoe oOydeHue crtyaeHToB. Crie-
UANTU3UPOBAaHHBIE  (YHKIMOHAIbHBIE  MOAYJH
MO3BOJIIFOT PACHIMPUTH BO3MOXKHOCTH ILIAT(Op-
Mbl. OnHako HHTEP(HENHC CUCTEMBI OTHOCHTEIHHO
CIIOKHBIN, MMO3TOMY JJIsi HAaCTPOWKH NOTpedyeTcs
MOMOIIb CIIEUATHUCTOB-IIPOIPAMMUCTOB.

IMeabr0 mgaHHOrO HCCICAOBAHUSA SIBJISETCS I10-
IBITKA OIICHUTh BO3MOXXHOCTH U 3(PPEKTUBHOCTH
cetu HutepHer u B uenom HMHbopManmoHHBIX
KommynukatuBueix  Texnonoruit  (MKT), «e-
learning», B 00y4eHUU S3BIKOBBIM AMCIMILTHHAM,
npoOJeMy OpTraHH3alliUd JUCTAHIIMOHHOTO 00pa3o-
BaHMs. [l OCyIIECTBIIEHHSI II€M TOCTaBIJICHbI
CJIENYIONIME 3aa4YM: BBISIBUTh HOBBIE BO3MOXKHO-
ctu ucnons3oBanusa WKT, momuepkHyTh HEOOXO-
JTUMOCTh TPO(GECCHOHATBHOTO POCTa TPErojaBa-
TEIBCKOTO COCTaBa, B TOM YHCIE B chepe KOMIIbIO-
TEPHBIX TEXHOJIOTUH, ONPEIEIUTh IPYIITY YMEHUH,
HEOOXOUMBIX KBaTU(PUIIMPOBAHHOMY CIICIUATH-
CTy, OYEPTUTh HHHOBAIMOHHBIC TEPCIEKTHUBHI B
yCIOBUSX Tiio0anu3anuu BceoOuell nHpopMaTu-
3amuu 00pa3oBaHUs.

Metoasbl ucciaenoBanus. [locraBieHnsie 3aja-
YU TPENOJIaraloT MPOBEIECHUE HCCIEIOBAaHUS Ha
YPOBHE METOJIa TEOPETUIECKOTO aHAIM3a HAy4YHOH
JUTEPATyphl MO METOJUKE NPENoJaBaHUsl HHO-
CTPaHHBIX SI3BIKOB, 000OIIEHNS TIEPEIOBOTO OIBITA
0o0ydeHUsT MHOCTPAHHBIM SI3bIKaM, a TAK)Ke OIbITa
MpoOHOTO 00YYEHUS U TEAArOru4ecKoro dKCIepH-
MEHTA, OIIBITHOTO O0yYEeHHUSI.

Cucrema dIEKTPOHHOTO O0y4YEHHS] COCTOUT, KaK
npaBuio, u3 2 OnokoB: CHCTeMBl yMIpaBIICHHS
oboyuenunem (LMS — learning management system)
n Cucrembl aBTOpckuX cpeactB (authoring tools).
Cucremsl ynpasieHus ooyuennem (LMS) ucmomns-
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3YIOTCSL Ui pa3jMuHbIX LeNel: pa3paboTku, co-
XpaHEHHUS U PaACIpPOCTPaHEHHs] Y4eOHBIX OHJIAWH-
MaTepuajgoB ¢ o0ecreyeHHeM KOJUIEKTHUBHOIO JO-
CTyma AJisi AOBOJBHO OOJBIIOrO KoJMyecTBa abo-
HEHTOB, KOTOPBIE IIPX 3TOM OHU MOTYT HaXOJUThCS
U B YHUBEPCUTETE, U B orce, U 10Ma.

s monbe3oBareneir LMS obecnieunBaercs o-
CTYII K y4eOHBIM Iporpammam u Kypcam. Kakbiii
aOOHEHT MOJDKEH MPONTH TNEPCOHAIBHYIO Pperu-
CTPALIMIO U MOJIYYUTh UHAUBUAYATbHOE UMSI M1OJIb-
3oBarenst U nmapoib. C UX MOMOILIBIO OH MOXKET
BOCIIOJIB30BaTbCS JOCTYIIOM K OIpPEAeIEHHOMY
y4eOHOMY pecypcy M K CBOEH CTaTUCTHKE 00ydye-
Hus. B cratuctuke LMS ¢ukcupyer ums moiib30-
Barens, 00y4eHHe Ha OnpeAeNnEéHHBIX Kypcax, Bpe-
Ms Hayajla ¥ KOHIA M3YyYEHHUs KaXJIoro Kypca, a
Tak)Ke Oallyibl, MOJIYYEHHBIE B PE3YJIbTaTe TECTUPO-
BaHUS — NPEABAPUTEIBHOIO M KOHEYHOI'o, IOCie
MIPOXOKICHUS O0YUECHHUS.

ABTOpCKHE CpencTBa pa3pabOTKU AJIEKTPOHHBIX
KypcoB (authoring tools) wucmonb3yroTcs st co3aa-
HUSI 2JIEKTPOHHBIX Y4eOHHUKOB, PE3CHTALINH, BU/ICO-
JICKIUi1, TECTOB U TPEHAKEPOB, KOTOPHIE 3aTEM Pa3-
MeIaroTcs B 0a3e JaHHBIX CHUCTEMBI YIPABICHUS
ooyuenrem (LMS). By3bl Moryt npuobOperaTh roTo-
BBl y4eOHBII KOHTEHT WM 3aKa3blBaTh pa3paboTKy
YHUKAJIbHOTO KOHTEHTA B CIIEIUAIM3UPOBAHHBIX Op-
TaHU3aIUAX, a TaKkKe OQOPMIITH 3Ty WH(POPMAIIIO
B BHJIE CTPYKTYPHUPOBAaHHBIX y4eOHBIX KypcoB. Bce
nepevnciieHHble JoctonHerBa LMS, u B wactHOCTH,
cuctembl Moodle, mpuBiekatoT monb3oBarenel e-
learning B mpakTHKe MPENOJaBaHUsl S3BIKOBBIX
JUCLIUTUIMH B By3aX.

He Bb3bIBacT comMmHeHUs TOT (PaKT, YTO KOMIIb-
IOTE€PHBbIE TEXHOJOTHMH TMPOHU3BIBAIOT BCE CQepsl
KU3HU COBpPEMEHHOro obimiecTtBa. MOXHO TOBO-
PUTH O CO3JJaHUU MH(OPMAIIMOHHOTO COIIMYMa HO-
BOT'O THMAa, 00BEAUHEHHOTO, MIPEK/E BCETO, HA OC-
HOBE TEJIEKOMMYHHUKAIIUH, MHOTOUMCICHHBIX 0a3
JAHHBIX, PA3JIMYHbIX COLIMAIBHBIX CETE! U JIp.

HeobxomuMo OTMETHUTh, YTO Ha HAYaIbHOM
JTare KOMIbIOTEPU3AllMU B MPENOAABaHUU SA3BIKO-
BbIX JUCHUIUIMH Ha MEpBbIA IIaH BBIIBUTAIOCH
WCIIOb30BAaHUE KOMIIbIOTEpPA KaK CpPEACTBA BhIpaA-
OOTKM HaBBIKOB M YMEHHH B YIpPaXHEHUSX,
HarpuMep, JIMHIBUCTUYECKOro XapakTtepa. Kom-
MBIOTEP MO CYTH BBICTYINAl KaK TPEHaXEP, MOMO-
raloluid CTyJE€HTaM OBJIAJIETh NPUMUTHUBHBIMU
rpaMMaTH4YeCKUMHU TpaBUJIaMU C TIOMOIIbIO Tpe-
HUPOBOYHBIX MOJICTAHOBOYHBIX YIPAXKHEHUH.
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B Hacrosimee BpeMsi KOMIIBIOTEp Kak HOBOE
TEXHHYECKOE CPEACTBO HAYMHAECT aKTHBHO YIIO-
TpeOJATHCS B MpENoJaBaHUM IMPAKTUYECKH BCEX
TYMaHUTapHbBIX TUCIUIUIMH, MEHsS CBOU (QYHKIUU
B 3aBUCUMOCTH OT LIEJICH, 3a/1a4, dTarna o0y4yeHHs U
np. B IMHrBOAMIaKTHYECKUIT MTpoLiecC BKIOYAIOT-
Csl DJICKTPOHHBIC YYEOHHMKH, Pa3HOTO poja Hayd-
HbIe U y4eOHble pa3paboTKu, METOAUYECKHE TI0CO-
Ousl DJIIEKTPOHHBIC CIIOBApHU, SHIUKIONCIAU U T.1.
N, O6e3ycinoBHO, Hamboyiee MOUTHBIM (HaKTOPOM
00y4YeHHs CTAHOBSTCSI PECYPCHI U CpeACTBa oOIIe-
HUS, pefocTasisiemble THTEepHETOM.

Hcnonwszoanne MKT B npenonaBaHuu si3bIKO-
BBIX JIUCIHILINH MMO3BOJISIET YCIICITHO peniaTh clie-
IYIOIINE 33]auHu:

e OpraHm3aIys 3aHATHS HA BBICOKOM y4eOHO-
METOIUYECKOM YPOBHE;

e ynTeHcHuUKaMa U AuddepeHunanus ody-
YEHHUS;

® CO3JaHME YCIIOBHH ISl CaMOCTOSITEIbHOU
paboThI CTYICHTOB (HAMPUMEpP, B M3YyYCHUH HHO-
CTPaHHBIX SI3BIKOB, a TAaK)KE PYCCKOTO SI3bIKa Kak
WHOCTpPaHHOTO sl (popMHpOBaHUS KOMMYHHKA-
TUBHOM KommeTeHIuH [1]);

® JCIIOJIb30BAaHME BCETO pazHO0Opasus (Gopm
NpeICTaBICHUs] YIeOHOTO MaTepHaia, JTOMAIIHEro
3a/laHus, 3aJaHUl A CaMOCTOATEIbHOU PadoTHI,
B TOM YHCJIC ¥ TIOJJOOP ayTCHTHYHBIX MaTePUAJIOB;

e UHAMBHAyallbHAs paboTa MO JWUKBUAALUU
«mpo0esIoBy B 3HAHUSAX U YMEHHUSIX;

® CaMOCTOSITEILHBIN MOWCK MH()OpPMAIMH CTY-
JEHTaMH TIPY W3y4EHUH TOTO WJIA HHOTO Y4eOHOTO
BOIIPOCA;

® JWCIOJL30BaHUE KOMITBIOTEPHBIX 00yYarOIIHX
porpaMM, B TOM YHCIIE Pa3HOTO POJia MTPOBBIX
TexHosorui [3, 4];

® VWCIOJB30BaHUE pPsfa KOMITBIOTEPHBIX IPO-
rpaMM Uit 3QQEKTUBHOCTH MPENOJAaBaHUS U CO-
3IaHUs PA3IMYHOTO BHJA Y4YEOHBIX MaTepHaloB
caMuMH CTyzaeHTamu (Hampumep, MicrosoftPow-
erPoint — st co3manus npesenrarwmii, Publisher —
JUISE  CO3MaHHsSI OYKIIETOB, TEKCTOBBIH PETAKTOP
Word, Tabnuunsrii mporieccop Exel u mp.);

® AKTUBU3AIMS MO3HABATENHHON AESITETFHOCTH
CTYIGHTOB, CIIOCOOCTBOBaHHME Oojiee TIyOOKOMY
MOHMMAHHUIO W3y4aeMOro Marepuana 4epe3 Moje-
JUPOBAHUE OCHOBHBIX YUEOHBIX CUTYaIIUN;

® COBEpIIICHCTBOBAHWE KOHTPOJIS 3HAHUIA;

e (OpPMHPOBAaHHE HABBIKOB HCCJICIOBATEIb-
CKOH JeSATEILHOCTH U T.JI.

MOXHO TpearoIoKUTh, YTO YCIOBHBIA CITMCOK
3a1a4, pemaeMbix ¢ nomoipto MKT Ha 3aHATHAX 11O
TYMaHUTapHBIM JTUCLUILIMHAM, OeckoHeueH. Hcromnb-
3oBanne UKT nemaer mporiece oOydeHus Gomee 3¢-
(bEeKTHBHBIM U MHTEPECHBIM, CIIOCOOCTBYET IOBBIIIIE-
HUIO MH(GOPMAIIMOHHO-00Pa30BaTEIbHOIO YPOBHS HE
TOJIBKO Y CTYZEHTOB, HO U y IIPENO1aBaTeIsl.

OO01en3BecTHBIM fABIsETCS (PAKT, YTO COCTOSI-
HUE HHTEJUIEKTYaJIbHOI'O IIOTEHIMala COBPEMEH-
HOTO OOIIeCTBa B pELIAIOUICH CTENeHH OINpeaess-
eTcs COJIep)KaHNEM U KayeCTBOM 00pa30BaHMs, €ro
JOCTYMTHOCTBI0O M COOTBETCTBHEM MOTPEOHOCTSIM
KOHKPETHOW JIMYHOCTU. VIHTEHCHBHOE pa3BUTHE
chepbl 00pa3oBaHWs HA OCHOBE HCITOJIb30BAHHS
MH(OPMALIMOHHBIX TEXHOJOTHI CTaHOBUTCS BaXK-
HEHIINM HallMOHATBHBIM (DaKTOPOM.

[Ipumenenne UKT B mpenojiaBaHuU SI3BIKOBBIX
JUCLUIUIMH MPENoaraeT He TOJIbKO MCIOJIb30Ba-
HUE TEXHUYECKUX CPEJCTB, HO U HOBbIE (OPMBI U
METO/Ibl MPENoJIaBaHus, HOBBIA MOJIXOJ K IpoLec-
cy oOydeHus. JTO, B CBOIO O4Yepe/b, MOBBIIIACT
aBTOPUTET NPENOAABATENS], PA3BUBAIOLIETO CBOIO
npodeccnoHaNbHYI0 KOMIIETEHIIUIO.

B Hacrositiee BpeMsi MHOTOYHCIICHHBIE TIOPTAJIbI U
CalThl IOMOTAIOT MIPENOAABATEII0 COPUEHTUPOBATHCS
B TAKOM OTPOMHOM MHUpe TyMaHuTapHoro MHrepHera,
HalpaBUTh CTYJIEHTOB Ha IIIyOOKOE U BIYMUYMBOE
u3ydyeHue BocCTpeOoBaHHOTrO mpenmera. Hampumep,
npoekT «OTKpbITasi ANeKTpoHHas OubimoTeka «Me-
nua-obpasosanue»  http://edu.of.ru/medialibrary,
OCYILIECTBJISICTCS TpU MNOJAepkKe Poccuiickoro
rymMaHuTapHoro HayyHoro ¢ounaa (PTH® —
http://www.rfh.ru/). Tpaar Ne 08-06-12103B.;
KypHasl «MennaodpazoBaHue» (IOJIHbIE TEKCTHI B
oTkpeiToM Joctyre) Russianjournal «MediaEduca-
tion»: http://www.ifap.ru/projects/mediamag.htm;
MOO BIIIT FOHECKO «Mudopmanus 1is Bcex»
(ICOSUNESCOProgram«InformationforAlly):
http://www.ifap.ru/studopedia.ru»;  mo3HaBaTeNbHBIC
yueOnsbIe caiThl: Studopedia.infoy, infourok.ru, cyber-
leninka.ru/article; snekTpoHHas  SHIMKIONEIUSI
ru.wikipedia.org» u mp.

besycnoBHo, komnbroTep U MHTEpHET mpenrio-
JIaraloT COOTBETCTBYIOLIYIO MOATOTOBKY IpEnoja-
BaTelNell SI3BIKOBBIX JUCIHUILTINH, KOTOPBIE JOJKHBI
YMETh OLIEHUTH d(PPEKTUBHOCTH TEX WU UHBIX pe-
CYpCOB, @ UMEHHO:

®3HaTb OCHOBHBIE METOJUYECKHE MPUEMBI HC-
MOJIb30BaHUS KOMITbIOTepa U MHTepHeTa B mpermo-
JTaBaHWM TOW WA MHOM AUCITUTLINHEI;
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® 3HaTh OCHOBHbBIE HH(POPMAIIHIOHHO-TIOMCKOBBIE
CUCTEMBI B pyccKosa3blyHOM MHTepHeTe, 3HaTh Me-
TOJIBI ¥ CIIOCOOBI U3BJICUCHUST HH(POPMAIIHH, YMETH
OCYIIECTBIISITH ITOMCK HA OCHOBE KIIFOUEBBIX CJIOB U
TUIIEPCCHUIOK;

®3HaTh OCHOBHbIE WH(POPMALMOHHO-TIONCKOBBIE
CUCTEMbI, HEOOXOAMMBIE I MOAJIEPKKHU Tpodec-
CHUOHAJILHOMW J1eATeNbHOCTH, HAlpUMeEp, TaKhe Mop-
tanbl Kak Pycckuil  sa3bik  («I'pamota.py»)
(http://www.gramota.ru), cipaBounas ciayx0a pyc-
ckoro s3blka MHcTuTyTa pycckoro - s3blka
um. B. B. Bunorpanosa PAH (http://
WWW.russkii.ru), Accommarmsi KHHOOOpa3OBaHUS M
memuanenaroruki - Poccun  (RussianandEnglishver-
sions):http://www.edu.of.ru /mediatducation; Mudop-
MallMOHHAsl TPAMOTHOCTh U Menua-oOpasoBanue In-
formationLiteracyandMediaEducation  (RussianVer-
sion): http:// www. mediagram.ru/);

® YMETh MOJIb30BATHCSA CUCTEMaMU AJIEKTPOHHOU
MOYTHI, YaTaMU, IPUHUMATh y4acTHE B HAYYHBIX U
y4eOHBIX MPOCKTaX Ha OCHOBE pecypcoB MHTepHe-
Ta U JIp.

OBnageTb BCeMU STUMH 3HAHUSIMHA M YMEHHUSIMU
— 3ajJaya COBPEMEHHOIO TMperojaBaTelisi BY3a,
CTPEMSIIETOCS K COBEPIICHCTBOBAHUIO Y4e€OHOTO
mporecca.

beccriopHo, 4TO cHcTemMa BBICIIErO MpodeccHo-
HAJIBHOTO 00pa30BaHUs HYXKJAeTcsd B IOCTOSHHOM
COBEpLICHCTBOBAaHUH, B COOTBETCTBHM BCEM TpeOoO-
BaHUSM OOIIECTBA U, TaKUM 0Opa3oM, BBIHYXJIECHA
pearupoBaTh Ha HOBeWIIME TpaHc(hOpMaIMU B pas-
TUUHBIX cdepax xku3Hu. OHa MperycMaTpUBaeT Co-
3[aHUe HOBOM KOHIIENIMU MeTaoOpa3oBaHMs, KOTO-
pasi 00OCHOBBIBAET pPaJMKaJIbHbIE MEPEMEHBI B CH-
cremMe 00pa3oBaHusl, 0COOEHHO BY30BCKOTO.

K Takum MHHOBAIIMOHHBIM MEPCIIEKTUBAM MOXK-
HO OTHECTH TJo0anu3aiuio U BceoOlryro uH)Op-
MaTH3al10 00pa30BaHUs, YTO MPEIOoIaraeT Bo3-
MOYKHOCTh OOYYEHHUsSI B PAa3JIMUHBIX By3ax (M Jaxe
CTpaHax), IOJIyYEeHHs JMCTAHLIMOHHBIM 00pa3oM
HEOOXOAMMBIX 3HAHWMU, NMaéT MpPaBO BBIOOpa Mpe-
nojaBareiasl U JUCHUIUIMH, BO3MOXKHOCTH MHOTO-
KpaTHOT'O BO3BpAIleHUsI K yieOHOMY MaTepuaiy.

Bcé aT0 moBsbImaeT pedTHHT yueOHOro 3aBese-
HUS B o0mieM o0pa3oBaTelbHOM IPOCTPAHCTBE,
CIOCOOCTBYET KOHKYPEHTHOMY OTOOpY Y4eOHBIX
HaIpaBJieHUN M AUCHMIUINH, a TaKXXe UX clielua-
JAU3alMy B Hanbosee CUIIbHBIX 001acTAX UCCIeno-
BaHUS M MpenojiaBaHus. A 3TO, B CBOIO OYepe/b,
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CO3/1aéT yCIOBHs JJIsl TIOBBIIICHUS KauecTBa 00y-
YEeHHUS U HAyYHBIX UCCIICJOBAHUM.

Ha mam B3rmsig, npouecc riobanu3anus Hepas-
PBIBHO CBSI3aH ¢ BOJIIOHCKUM MpOIecCOM, KOTOPbIH
Ha JaHHBIA MOMEHT SBJSIETCS HPUOPUTETHBIM
HaIpaBJIEHUEM B CO3JaHUH €IMHOTO €BPOINEICKOro
MPOCTPAHCTBA BICIIETO 00pa30BaHusl.

B cBs13u ¢ 3TUM B MUpOBO# cucteMe oOpa3oBa-
HUS CKJIQ/IBIBAIOTCS HOBBIE TCHICHIIUHU, CBA3aHHBIC
C IIMPOKUM HCHOJIb30BAaHUEM B Ipoliecce o0yde-
HUS IMCTAaHLIMOHHBIX TEXHOJOTHA. Pa3BuTHe Taknux
TEXHOJIOTHI HampaBlieHO Ha o0ecreueHue T0CTyII-
HOCTH Ka4eCTBEHHOTO 00pa30BaHUS JJIs IIHUPOKUX
CJIOEB HaCeJIEeHUs B JaHHOM ciydae Poccum, nHau-
BUJlyalu3alliio 00pa3oBaTeNbHOTO Mpoliecca, IMo-
BBIIIICHUE MPOIYKTUBHOCTU 0OyueHwus. Jlucraniu-
OHHOE O0pa30BaHME CTAI0 OJAHOW M3 BAKHEUIIUX
CTOPOH TII00ANHM3aluU HAyYHO-TEXHUYECKOTO MpPO-
rpecca.

PasButne  mH(pOpPMAIMOHHO-KOMMYHHKAIMOH-
HBIX 00pa30BaTEIbHBIX TEXHOJIOTH, B TOM YUCIIE U
JMCTAHIIMOHHBIX, TIPU3HAHO OJHUM W3 TIPUOPHTET-
HBIX MHCTPYMEHTOB pealin3alliy MpUHIHNA «00pa-
3oBanue s Beex» (OZIB) B rnobansHOM MaciiTabe.

B monoxenun, npunstom Ha BcemupHom ¢o-
pyme 1o oopazoBanuto B Jlakape u Ceneraie, 4yét-
KO 00O3HAauyeHbl IeTu «00pa30BaHUS A BCEX»:
«Jdoctmwxenuto neneir O/IB nmpu pa3ymHBIX 3aTpa-
TaxX JIOJDKHO CIIOCOOCTBOBAaTh OCBOEHHE HMH(pOpMa-
[IMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHI
(MKT). Ot Texnonoruu o61aaar0T OONBIIUM TO-
TEHIIMAJIOM B TIUIAHE PACHpOCTPAHEHUsS 3HAHWH,
obecriedeHuss >PPEKTUBHOTO OOy4EHUS U Pa3BU-
T OoJiee JEUCTBEHHBIX CIYKO 0Opa3oBaHUA...
IMorertman UKT HeoOXoaMMO HCIONB30BATL IJIS
TOT0, YTOOBI ... OTKPBITh O0JIe€ HIMPOKUN JOCTYII K
00pa30BaHUIO COOOIECTBAM, MPOKUBAIOLIMM B
M30JIMPOBAHHBIX pailoHAX WM HAXOISMIIUMCS B He-
OJaronpUsATHOM NOJOXKEHUH; ...CO3/1aTh BO3MOXK-
HOCTH /I KOMMYHHKAIIUU, HE OTPaHWYHBAFOIICH-
Csl CTeHaMM KJlacca WJIM paMKaMd TOW WM WHOU
KyJIbTYpb» [2].

Hlupokoe wucnonbp3oBaHUEe HHGOPMAIMOHHO-
KOMITBIOTEPHBIX TEXHOJIOTHI B YUeOHOM Ipoliecce
BBICIIMX Y4EOHBIX 3aBE/IEHHI BBI3BAHO HE TOJBKO
TpeOOBaHUEM BPEMEHH, HO M COJCpKaHHEM ydeO-
HBIX JHUCLUIUINH, IPEXIe BCEro, NpogeccuoHab-
HOTO ITUKJIa 00pa30BaHUsI.
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Buenpenue B y4eOHBIN IpOIECC COBPEMEHHBIX
METOJIOB JWCTAHIIMOHHOTO OOYYEHHS TMOBBIIIACT
MHTEHCUBHOCTh Y4EOHOr 0 IIporecca 3a cuéT

- UHIUBUAYyATIH3AUN U AU PepeHIraniu mpo-
necca o0yJdeHusl,

- BU3yallu3aluy yaeOHoi nudopmanmu,

- 48TKOTO BBISBJICHUS M YIIIYOJNICHUS MEXKIUC-
UUTUIMHAPHBIX CBS3EM,

- CTUMYJHUpPOBaHUS IO3HABATEJILHON J1eATeNb-
HOCTHU CTYJICHTA,

- ONTUMH3AIUU TIOUCKA CTYIEHTOM HEOOXOAU-
Moi HHpOpMaIuHy,

- (bopmupoBaHus ymeHuil B 001acTU IKCHEPH-
MEHTAIbHO-HCCIIEI0BATEILCKOM IS TEIIbHOCTH,

- BO3MOXKHOCTU OCYIIECTBIISITH KOHTPOJIb YCBO-
€HUS 3HAHUHU C TUATHOCTHKOW OMIMOOK M ¢ oOpar-
HOM CBSA3bIO,

- BO3MOKHOCTH aKTHUBHO HCIIOJB30BaTh JEIIO-
BbI€ UTPHI [3, 4].

B 10 xe Bpems pazsutne UKT wu, B wactHoCTH,
TEXHOJIOTUI UCTAHIIMOHHOTO O0pa3oBaHUs, HATal-
KHBACTCSl HA CePbE3HBIC Oaphephl, TC JAICKO HE T0-
CIIC/THIOIO POJIb UTPAIOT CYLIECTBYIOIINE COLIMOKYIIb-
TYPHBIC Pa3NIUYMsl. DT PA3TIHYMSI POSBIISIIOTCS M HA
r100aTbHOM, U HA PETHMOHATBHOM YPOBHSX, U JIaXKe
Ha YPOBHE MHKPOCOIIMYMOB, H SIBIISTFOTCSI OJHOM W3
BOKHBIX TIPUYHH CYIIECTBOBAHUS TaK HA3bIBAEMOT'O
«upoBOro pa3pbiBay, MPeo0JICHUE KOTOPOTO SIB-
JSIETCSI OJTHAM W3 TIPUOPHUTETHBIX HAIIPABICHUN MH-
POBOI TIOJIMTHKH B 3TOXY TII00ANTH3AIIH.

TpyAHOCTH pa3BUTHS TUCTAHIIMOHHOTO 00pa3o-
BaHUS B 3TOM aCMeKTe 00yCIOBIEHbI HECKOIbKIUMHU
NPUYUHAMH, CPEeId KOTOPBIX MOXHO BBIICIHTH
(W) (14 %10 1105 (<

- pa3nuuusl B BOCOPUATHHM OJTHOW U TOW K€ WH-
¢dopmanuu (B mepByr0 ouepeqb BepOanbHOI) pas-
HBIMH COIIMOKYJIBTYPHBIMU TPYIIIAMU;

- pa3nuuus B OpraHu3aludud 00pa30BaTeIHLHOTO
mporecca, KOTOphIe TPOSBISIOTCS, B TIEPBYIO OdYe-
penb, Ha ria00anbHOM (OOJbIE) U PETHOHATBHOM
(MeHbI1IE) YPOBHSX;

- pa3nuuus B UCIOIB3yeMbIX METOJIUKAX U TEX-
HOJIOTUSAX O0y4YEeHHUS;

- pa3nuuus B OMpPENEICHUH MPHOPUTETOB IMPO-
(deccroHanbHON, COLUMANIBHOM M KYJIbTYPHOMU
HANPaBIEHHOCTH 00pa30oBaTENbHBIX MPOrpamMM, H,
KaK CJICJICTBHE, Pa3]INYMsl B MPUHIIMIIAX (OPMHUPO-
BaHUs UX CO/IepKaHUsI (KOHTEHTA);

- pa3UY¥s B MPUHITUIIAX OPraHU3aIllii B3auMO-
JIENCTBUS 00YUaIOIIUXCSI CO CPEIO 00yUeHus, 4TO

Haubosiee SIBHO MpPOSBISIETCS B CYLIECTBOBAaHUU
O0ybIIOr0 pa3HOOOpa3us IMOAXOJO0B K OpraHu3a-
Uy uHTepdeiica MEKTPOHHBIX cpell 00yUeHHUs.

«OOBEKTUBHBIA XapakTep COIMOKYJIbTYPHBIX
pasnuuMii 3acTaBisieT MCKaTh CIOCOOBI, IYTEM
IIPUMEHEHUSI KOTOPBIX BJIMSHUE 3TUX Pa3IM4Mil Ha
IpoLecC IUCTAHLMOHHOIO OOpa30BaHUs MOXKET
OBITH CBEJICHO K MUHUMYyMY. B HacTosiiiee Bpems,
Ha Hall B3IV, CYIIECTBYET JIOCTaTOYHO OOJIb-
LIOW MPAKTUYECKUN ONIBIT MCIOJIb30BAHUS TaKHUX
CIOCO0O0B, NPUMEHHUTEIBHO K KOTOPBIM MOKHO
c(OpMyIHPOBaTh HECKOJIBKO Ba)KHBIX MPHHIUIIOB,
COOJIFOJICHHE KOTOPBIX IO3BOJISIET IJIOJOTBOPHO
HCII0JIb30BATh JIUCTAHIIMOHHBIE TEXHOJIOTUU C yué-
TOM COILIMOKYJIBTYPHBIX pasiuuuii» [4, c. 241].

CrpemuTenbHOE pa3BUTUE KOMIBIOTEPHBIX Te-
JIEKOMMYHUKALIMOHHBIX U HH(MOPMALMOHHBIX CH-
CTEM, CPEACTB MYJIbTHMMEINA OKa3bIBA€T 3HAYU-
TEIbHOE BIIMSHUE HA CUCTEMY OOpa3oBaHuUs B Lie-
JIOM U Ha JMCTaHIMOHHbIE 00pa3oBaTeIbHbIC TEX-
HOJIOTUH, B YacTHOCTH. B Hacrosiiee BpeMsi OHU
WHTEHCUBHO DPA3BUBAIOTCA U COBEPILICHCTBYHOTCS
1, HECOMHEHHO, HalAYTCs MIyTU NPEOI0JICHUS BO3-
HUKAIOLIUX MPOOJIEM U TPYAHOCTEH.

OpnHako HeNb3sl HE CKa3aTh O HETaTHWBHBIX SBJIE-
HUSIX TIpoliecca JUCTaHIMOHHOro oOyueHus. [lns
TOYHBIX, HEKOTOPBIX €CTECTBEHHOHAYYHBIX, HIKOHO-
MHUYECKUX M TEXHUYECKHUX JUCLMIUIMH JTUCTAHIIMOH-
Hoe OOy4eHHEe BIIOJHE MPHEMIIEMO, T. K. METOABI U
cpencTBa OOydeHMs TO3BOJISIIOT PAaCUIMPSTh IOHS-
TUHHBIN anmapaT JUCLMIUIAH, pa3oupaTh B TpyIIe
3a7auyd M CHUTyaTHBHbIE NpuMepbl. Mcronb3oBanue
MaTepuana pasHOro YPOBHS CIIOKHOCTH IO3BOJISIET
MIPENoaBaTesNsiM UCIOIb30BaTh PAa3IMYHbIE CIIOCOOBI
y4eOHOM Mo3HaBaTeNbHON AesTensHoCTH. OgHON U3
caMbIX 3(PQekTuBHBIX (hopM O0OydeHUs SBISIETCS
¢dopmMa, OCHOBaHHasi Ha aKTUBHOM BKJIIOUEHHHU CTY-
JICHTa B JIeICTBUE, CBS3aHHAsl C CaMOCTOSTENIbHBIM
MIOMCKOM 3HaHUH. M3yuast GpakTsl, LU(PBI, CTYIEHTHI
MOTYT PacKpbIBaTb HE TOJBKO OTIENbHBIE CTOPOHBI
SKOHOMUYECKUX, HAlPUMEp, MPOLECCOB U SBICHUH,
HO MOTYT U YBUJIETh B LI€JIOM Pa3BUTHE U (HYHKIIHO-
HUPOBAHUE IKOHOMUYECKOT0 MEXaHU3MA.

JIyis A3BIKOBBIX K€ AMCLUMUILUIMH JTUCTAaHIIMOHHOE
o0pa3oBaHMEe HE MOXET SBIATHCA MpeuMyllle-
CTBEHHBIM. DTO CBSI3aHO C 00s3aTEIbHBIM BKJIIOUE-
HUEM B YUeOHYIO NEsITEeIbHOCTh TaKOTO acIeKTa,
Kak ropopenue. [Ipuyém roBopeHue 0JKHO OCY-
IIECTBIATHCSA B CTYIEHUECKO Tpymie, YToObl AaTh
BO3MOKHOCTh TPHUCYTCTBYIOIIMM CIIBIIIATh T'OBO-
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PAIIEro U JeNIaTh BO3MOXKHBIE KOPPEKTHPOBKH.

Ha 3aHATHSX 1O HEKOTOPHIM TYMaHUTAPHBIM
JCITUIUTMHAM CTY/ICHTBI B 00s3aTEIIBHOM TOPSIIKE
JOJDKHBI  OCYILIECTBIISITh ITyOJIMYHOE BBICTYILJICHUE
(xkenmatenbHO ¢ mpe3cHTaruer). [IpudéM BaXKHBIMU
KPUTEPUSMH OIICHKHU BBICTYIUICHUS SIBIISTIOTCST HOP-
MaTUBHOCTh PEUH, YMEHHE JOCTYITHO U TBOPUYCCKH
NPENOAHECTH MaTepual TPYIIe, HCIOIbL30BAHNE
HaBBIKOB MPHBJICUYCHHUS BHUMaHUSA U Tp. Takum 00-
pa3oM, CTYACHTHI MOYYaroT OaJUTbl 32 TBOPUYCCKUI
perTHHT. DTy hopMy 00ydeHHST HEBO3MOXKHO TIPOBE-
CTH JUCTAHIIMOHHO, a TOJIBKO TPAJUIIMOHHBIM METO-
JIOM OOyUECHHSI.

Htak, 371€KTpOoHHOE O0ydYeHHUE, B TOM YHCIIe
UMEIOIIUECS B PACIOPSDKCHUH, HAIpUMeEp, Mpo-
BUHIUATBHBIX BY30B IIATQOPMBI JTUCTAHIIHOHHOTO
oOy4yeHHsI, Ha Halll B3TJISIM, HE JOJDKHBI SIBISITHCS
OCHOBHBIM CPEJICTBOM 00pa3oBaTEILHOTO MPOIEC-
ca B INpENoJaBaHUU T'YMAaHUTAPHBIX, U B YaCTHO-
CTH, SI3BIKOBBIX JUCITUILINH B By3aX.
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PU3NOJOI'MYECKHUE OCHOBBI PA3BBUTUA YTOMJIEHUA
Y CHOPTCMEHOB B KOHTEKCTE ®U3NYECKOI'O BOCIIUTAHUA B BY3E

Kpusoaanosa E. B., By3ynykckuii ryMaHuTapHO-TEXHOJIOTHYECKUI HHCTUTYT, ¢pumman @PI'BOY BO
Opendyprckoro I'Y;

JessitkuHa A. I1., By3ynykckuii ryMaHUTapHO-TEXHOJIOTUYECKUN HHCTUTYT, punran PI'BOY BO
Opendyprckoro I'Y;

Eropos A. H., By3ynykckuii ryMaHUTapHO-TEXHOJIOTHUECKUI HHCTUTYT, priman PI'BOY BO
Openoyprckoro I'Y;

B cmamwve npedcmasaenvl pPe3yabmambsl UCCAC008AHUSL PUBUOA0ZUUECKUL OCHO8 PaA38UMUS
YMomaeHUS Y cnopmcmenHos — cmydeHmod BYy3yaykckrozo 2ymaHUMAPHO-MEXHOA02UUECKO20 UH -
cmumyma (Ppuauana) edeparbrozo 20cydapcmeennozo 0100xcemmno20 06Pa308aMesbH020 Yupexcoe-
HUS 8viculezo 06pasosarus «Opernbypzckull zocydapcmeertsblll yHusepcumem». BwisigaenHo, 4¥mo o
300posom obpase xusnu us 97 Y% ocgedomaeHHwvlx auwd 70 cuumarom Heodxodumbvblm NPUOCPAHCU -
sambes 300p08020 obpasda xusnu, 27 % UcCnbIMyembvblr He NAAGHUPYIM MEeHAMDb CBOU NPUBLIUHbBLU
o00pas scudru. Juwv 50 % ucnvimyemwvlr MO2YMm NPOOOAHCAMD 3AHUMAMBCS MOU Hce HA2PY3KOU,
KOMOPOU OHU Modsepzaal opzaHudm 00 NPo8edéHHbLr uccaedosaruil. Mim cmoum obpamums 8HU-
MaHUe Ha TaAPaxmep NUMAHUL U POab 300P08020 00PA3A HCUIHU 8 UX CNOPMUBHOU OesmeabHoCMmU,
a maxce 8 00bL0eHHOU AHcusHu. Ilepecmompemdsv 2paukr MPeHUPOBOUHBLL 3AHAMUU U YBCAUHUMD
MPOMEHCYMOK OMObLLA, OASL MO020 YMOObL OP2AHUIM PUUUECKU MO2 B0OCCTMAHOBUMDBCS OM HAZPY30K.
OcmanvHblm  cnopmemenHam pexomenoyemcss o06caedosamsves Y CNEYuaLuUcmos, mnomomy Kax
HAPY3KA, KOMOPOU OHU 3AHUMAIOMCS, HEe COOMEemcmeyem YposHIO COCMOSHUSL Ux 300posvs. K
MPUYUHAM PABUMUS YMOMACHUS NO PE3YAbBMAMaMm UccaedosarHus caedyem omHecmu. Omcym-
cmeue NOAHOUCHHO20 omObLrad 8 CYmKaAX, NO 8blXo0HbBIM, 8 Nepuod omnycka (KaHukyns). B Hauane
200a, €£020a CNOPMCMEHDBL MOABKO NPUCTMYNAAU K eHce200HbLM HAPY3KAM U 30 AeMHUL nepuod spe-
MEeHU UL OP2aHU3M OblLL 8NOAHE 80CCTNAHOBACH, COCOAHUE 300P08bS ObLLO 8 HOPME, CaMOUY8CMEUe
omauuHslm (Mo Hab.a100aa0Ch U 8 0buem HacmpoeHuu cmydenma,).

RorogeBsre ciroBa: ymomaenue, cmydenmst, mecm Ocmobepea, cumnmom Pombepza, xporomun,
npoba I'enuu.

g gurupoBarna: Kpusoaanosa E. B., Teeamxuna A. II., Ezopog A. H. dusuosoeureckue ocHosbl
pPassuMUsL Yymomaenus Yy cnopmemeros 8 xonmexcme uauueckoeo socnumanus 8 eyse /.~ Azpap-
HuLU secmHuk Bepxresoascvs. 2022. Ne 1 (38). C. 87-89.

ITponeccel, KOTOpbIE J€XaT B OCHOBE yTOMJIE-
HUS, CJIOXKHBI 1 MHOrooOpa3Hbl. HeoOxoaumo KoH-
TPOJIMPOBATh MPOLIECC YTOMIIEHHUS U YMETh CO3/a-
BaTh KAYECTBEHHBIE U OOBEKTUBHBIE JUArHOCTUYE-
ckue Mmertoguku. Crenyer NOMYEPKHYTh, YTO
HanpsDKeHHas U AIUTeIbHas (pu3nueckas Harpy3ka
CTYAE€HTa-CIIOPTCMEHA 0053aTEILHO CONPOBOXK/a-
€TCsl TOM WJIM MHOM CTENEHBIO YTOMJIEHMS, KOTO-
poe, B CBOIO O4YE€pe]lb, BBI3BIBAET IPOLECCHI BOC-
CTaHOBJIEHUS, CTUMYJIUPYET aJanTalliOHHBbIE Iie-
pectpoiiku B opranuzMe. COOTHOILIEHHE yTOMIIE-

HUS U BOCCTAHOBJICHHS U €CTb, IO CYIIECTBY, (pU-
3MOJIOTMYECKass OCHOBA IIpoliecca CIOPTHUBHOMN
TpeHupoBku [1,2].

JIns BBISBIIEHMS NPUYMH Pa3BUTHUS yTOMIIEHUS
MIPOBOST OOIIMI U CIIOPTUBHBIA aHAMHE3 CTY/IEHTa-
crioprcMmena. [Ipexxae Bcero, oOparaloT BHUMaHUE
Ha HaJIMYHMe U XapakTep OOJEBBIX OLIYIIEHHH B 00-
JacTu cepaua, neyeHu, Mpil. OcoOeHHO BaXHO
YCTaHOBUTD JIOKATHU3ALUIO 00JIeH, BpeMs MOSBICHUS,
JUIMTENBHOCTh M XapakTep, a TaKKe HalIW4due IHc-
METNCUYECKUX SBJICHUH (TOLIHOTA, PBOTA).
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Matepuanbl 1 MeToabl. bpi10 poBeIeHO aHKe-
THPOBaHUE M 00CJIEI0BaHUE CIIOPTCMEHOB — CTY/ICH-
TOB By3ymyKcKoro rymMaHUTapHO-TEXHOJOTHYECKOrO
uHcTuTyTa (prmana) genepaabHOro rocyaapCcTBeH-
HOTO OFOJKETHOTO 00pa3oBaTeNbHOTO YUPEKIACHUS
BBICIIEr0 oOpa3oBanuss «OpeHOYprckuii rocyaap-
CTBEHHBII YHHBEPCUTET». B aHKeTHpOBaHUU yTOYHS-
u: HAOMIOAAMMCh JIM OONM /10 Havasla TPEHUPOBOK,
OTCYTCTBOBAJIO JIM IpPU 3TOM UYBCTBO OOAPOCTH,
CHIDKAJIACh JIM pabOTOCIIOCOOHOCTD MPHU MPOIOIIKHU-
TEJILHOM Harpyske, Hapyaics JI COH, alleTUT, Mpo-
SIBISUIOCH JIM HEYCTOMYMBOE HACTPOECHHE, a TaKXKe
BpeMs MPOSIBJICHUSI JaHHBIX MPU3HAKOB. J[aHHBIE BO-
MPOCHl BaKHBI, TAK KaK JAIOT BO3MOXXHOCTh y3HATh
UCTUHHYIO TIPUYMHY Pa3BUTUS YTOMIICHHUS, TaK Kak
CIOPTCMEH IPH OTBETE COOOIIAECT CYIIECTBEHHbIE
CBeJIeHHs1, 00JIeryarone NOHUMaH|ue Pa3BUTHUS 3TO-
ro cocrostHus [3].

Janee onpenesiiii TUIl OMopuT™Ma (XPOHOTHI) 11O
tecty OctOepra [4], cocTosiHHE HEPBHO — MBbIILIEY-
HOW CHCTEMBI C TIOMOIIbIO 110361 PoMmOepra, nsmeps-
JM 3aJIepKKY JbIXaHUs Ha Bbioxe (mpoda ['enunm)
[5], mynbC, aprepualbHOE AABJIEHUE, C IMOMOILBIO
JMHaMOMETpa OIPENeNsUId CUIIy CIIOPTCMEHOB J0
TPEHUPOBKHU U TIOCIIE.

PesyabTarel ucciaenoBanuii. 11o pesynpraram
ompoca 0 370poBoM obpase xu3Hu (manmee 30XK)
u3 97 % ocBenomieHHbIX nuiib 70 % cuuTaroT He-
oOxonumeiM npunepxkuBatbes 30X, 27 % wucnbl-
TYeMbIX HE IUTAHUPYIOT MEHSITh CBOW MPUBBIYHBII
00pa3 KU3HHU.

VY cemu IpOLEHTOB CTYAEHTOB PE3YyJbTaThl I10-
Ka3aJid HeoOXOJUMOCTh YIy4IIUTh nuTanue. s
ocraBmmxcst 93 % — ecTb ONAacCHOCTH 3/10POBbS,
KOTOpasi MOXET IMPOSIBUTHCS B JAepuuuTe OENKOB,
JKUPOB WJIM YTJIEBOJOB, YTO CTAHET BIOCIEACTBUU
MIPETNSITCTBUEM JIJISl 3aHSITHS CTIOPTOM.

[To pesynbTaram Tecta Octbepra, 90 % wucnbl-
TYEMBIX OTHOCSITCSI K TOJIBIDKHOMY THITY, OCTallb-
HBIE CIIOPTCMEHBI — K YTpEHHEMY TUIly. BeuepHero
TUTIA BBIIBJICHO HE OBUIO. YUMTHIBas BPEMEHHOMN
IIPOMEXYTOK TPEHHUPOBOK, KOTOPBIE BCETJa IIPOBO-
aarcs ¢ 20.00 mo 22.00, ucobiTyeMble MOIY4YarOT
TUCKOMGOPT, TaK KaK XaBOPOHKU MPEANOYUTAIOT
MOPAHBIIIE JIOKUTHCA W TIOPAHBIIE BCTaBaTh, MUK
UX aKTHBHOCTH TMPUXOAUTCS, KaK MpaBWiIO, Ha
MEepBYIO MOJIOBUHY JHs. ['01yOu GoJiee aqanTHBHEI,
MOTYT JIOXKHUTHCSI U BCTaBaTh B OOJBIIUX BPEMEH-
HBIX paMKax, MUK WX aKTUBHOCTH MOXKET HaOJIO0-
JaThCsl KaK B MIEPBOM, TaK U BO BTOPOH MOJIOBUHE
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nHs. [Ins KOHKpETHBIX TPEHHUPOBOK B BeuepHee
BpeMs MMOJIONUUTH Obl CHOPTCMEHBI C BEYEPHUM TH-
IOM, TaK KakK COBbI MPEINOYUTAIOT IO3HO JIO-
KHUTHCS M MO3/HO BCTaBaTh. IIpu 3TOM muK uX ax-
TUBHOCTH IMPHUXOAUTCS OOJbIlIE HA BTOPYIO IOJIO-
BUHY JHSL.

Hccnenyst HepBHO-MBIIIEYHYIO CHCTEMY C IIO-
MoIIpi0 1mo3sl PomOepra BBISBHIIM, YTO J0 TPEHU-
poBKu y 12 % HecnocoOHbI yAepKUBaTh paBHOBE-
CHe€ B JJAHHOM I03€ C 3aKPBITHIMU TJla3aMH (CHUMII-
tom PomOepra). Ilocne TpeHHpPOBKU CIIOPTCMEHOB
¢ cumnromoM PomOGepra ysenmumioch a0 15 %.
JlaHHBI CUMIOTOM HaOJIIOIAeTCs TPU MOPAKEHUU
Pa3IMYHBIX OTIEIIOB HEPBHOH CHCTEMBI, y4acTBY-
IOIUX B PEryJSIMU PaBHOBECHUS TeNa, MPeICTaB-
JsieT co00M POSBIICHUE aTaKCHH.

N3ydyenne npIxarenbHOW CHUCTEMBI TOKAa3alo,
YTO /10 TPEHHPOBKH Y TIOJOBUHBI HCIIBITYEMBIX
Ha0JI01aTNCh OJMHAKOBBIE M HAPACTAIOIINE MOKa-
3aTey, YTO CBUJIETENbCTBYET O XOPOILEM COCTOSI-
HUU 3/0pPOBbSI JbIXaTEIbHBIX OpPraHOB, Y OCTaB-
IIMXCSl CIIOPTCMEHOB TTOKAa3aTeNlu, HauuHasi C Tpe-
Thel MPOoObI, MOCTENIEHHO YMEHBIIAINUCH. JTO CBU-
JIETEIBCTBYET O TOM, YTO Y ITHX JIFOJICH Ha MOMEHT
Hayajla TPEHUPOBKU MPUCYTCTBOBAJIO YTOMIICHUE
JBIXaTebHOM MYCKYJIAaTyphl, M OBLIO CHIKEHO
(GYHKIIMOHATILHOE COCTOSIHHE IIEHTPAJIbHON HEpB-
HOM cuctemsl. [IpoBens ucciaenoBanue mocie Tpe-
HUPOBKH, TIOKa3aTenu yxyamuiancs: y 30 % ucnbl-
TYyEeMBIX HaOJIIOJAJIUCh OJIMHAKOBBIE MMOKA3aTeNH, y
70 % moka3arenu MOCTENeHHO YOBIBAIH. DTO TO-
BOPUT O elle OOJIbIIEM YTOMJIEHMH CIHOPTCMEHOB
MOCJI€ TPEHUPOBOYHBIX 3aHITHH.

IIpo6a I'eHun nokaszasa, 4To 10 TPEHUPOBKU Y
26,6 % WCHBITYyeMBIX HAOIIOAAINCH BBICOKHE I10-
Ka3aTelnu B 3aJepXKKe JbIXaHWs, YTO CBHJETENb-
CTBYET O 370pPOBOM, TPEHHUPOBAHHOM OpIaHU3ME.
OcraBmmecs xe 73,4 % CIIOPTCMEHOB HE CMOIJIH
3a/iepkaTh JAblxaHue Oojee yeM Ha 25 cekyH[ (B
HOpME Yy 3/0pOBBIX TPEHUPOBAHHBIX IOHOMIEH OT
30 mo 60 u maxe 90). OgHako Mociae TPEHUPOBKHU
MOKa3aTeIN HECKOJbKO YXYIIIWINCh. Bvicokue
pe3ynbratel ObUIM Juib y 10 % ucoeiTyemsix, y
90 % naOmromanuch HU3KWE MOKazatenu. OyHKIu-
OHaJIBHBIE TIPOOBI C 3aJEPIKKOM JBIXaHHUS XapaKTe-
pU3yl0T (YHKIHMOHAJIbHBIE CIIOCOOHOCTH JbIXa-
TEJIBLHON M CepACUYHOCOCYIUCTON CHCTEMBI, TIpoda
I'eHun k TOMy e OTpaskaeT yCTOMYMBOCTH Opra-
HU3Ma K HEJIOCTAaTKy KHcCIopoja. Bo3MOXHOCTH
JUITMTENILHO 3aJIepKUBATh JIbIXaHHE 3aBUCUT OIpe-
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JIEJIEHHBIM 00pa3oM OT (PYHKIIMOHAJIBHOTO COCTOS-
HUS U MOIIHOCTHU JIbIXaTEIbHBIX MBIIIIII.

[Tynec 10 Harpy3ku y 98 % ucnbITyeMbIX ObLT B
HOpMeE, TOCJIE€ TPEHUPOBOYHBIX 3aHATUN TMOKa3a-
TEJIU YBEIUYMWINCh B CPETHEM B J[Ba pa3a, yTO CBHU-
JIETENBCTBYET O JOCTATOYHO MHTEHCUBHOW HArpys-
K€ Ha OpraHu3M (MyJbC MOXET IOBBIMIATHCA OT
150 no 180 ynapoB B MUHYTY).

YTomiieHre NposBUIOCH B U3MEPEHUM apTEPU-
ansHOro namieHust. [locne narpysku y 100 % wuc-
OBITYEMBIX HAOMIOAATM yMEPEHHOE IOBBIIICHHE
MaKCUMaJIbHOTO JABJIICHUS TpU  (PUBHUYECKOU
Harpy3ke M MOCTENEHHOE CHUKEHUE MUHHUMAJIbHO-
ro. JTO CBHUJIETEILCTBYET O TOM, YTO CABHUT B H3-
MEHEHUHU TOKa3aTesIel AaBIeHUs KOJIOCCAIbHbBIN U
CIIOPTCMEHBI, o COCTOSIHUIO CepJeYHO-
COCYAMCTOM CUCTEMBI, HE TOTOBBI K JaHHBIM (PHU3U-
YECKUM Harpy3Kam.

[Toka3zaTenu Cuiibl KUCTH Y MOJOBUHBI HUCHBITY-
€MBIX T0CJIe HArpy3KHU OCTAINCh HEU3MEHHBIMH U
JlayKe TTOBBICHJIUCh HA HECKOJIBKO €AUHMI], 4YTO IO-
BOPUT O BBICOKOW TPEHUPOBAHHOCTH W (PuU3HNUe-
CKOM BBIHOCJIIMBOCTH OpraHu3Ma. Y OCTaBILIUXCA —
MOKa3aTeJIM COMOCTAaBUMBI pe3ybTaTaM J0 TPEHU-
POBKM M HECKOJBKO CHU3WIHCH MOcie He€. IJTo
TOBOPUT O HEJIOCTATOYHO BBICOKOM TPEHUPOBAHHO-
CTU U (PM3UYECKON BHIHOCITUBOCTH.

K npuumHam pa3BUTHS yTOMJIEHUS 1O PE3YJib-
TaTaM HMCCJIEI0BaHuUs CIEeyeT OTHECTH:

— OTCYTCTBHE IMOJHOLIEHHOTO OTJbIXa B CYTKaX,
[0 BBIXOAHBIM, B NEPUOA OTMycKa (KaHHMKyJ). B
HayaJle ToJla, KOrJa CIOPTCMEHBI TOJIbKO MPUCTY-
najgu K €KEeroJHbIM Harpy3kaM M 3a JICTHUH Mepu-
0]l BPEMEHHU MX OPTaHW3M ObLT BIIOJIHE BOCCTAHOB-
JIEH, COCTOSIHHE 3/I0pOBbs OBLIO B HOPME, CaMmo-
YyBCTBHE OTIUYHBIM (3TO HAOIIOAANOCh U B 00-
IIEM HaCTPOEHUH CTY/IEHTA);

— HaJIMYMe HecOaIaHCHPOBAHHOTO MTUTAHMUS,

— TIPOBEJICHHE TPEHHUPOBOK HE COMOCTABUMBIX
10 BpeMeHU OMopUTMaM CIIOPTCMEHOB.

BoiBoawbl. [0 BhIIEH3TI0)KEHHBIM PE3YIbTaTaAM
MO>HO CZ€JIaTh BBIBOJA O TOM, uTO Juiib 50 % uc-
MBITYEMBIX CTYJIEHTOB-CIIOPTCMEHOB MOTYT TIPO-
JIOJKATh 3aHUMATBCS TOM K€ HArpy3Kou, KOTOPOU
OHM TIOJBEPTajy OPTraHMU3M 0 TMPOBEAECHHBIX HC-
cnenoBanuii. MIM ctoutr oOpaTuTh BHUMaHHE Ha
XapakTep MUTaHUs U POJIb 3J0POBOTr0 00pasza xKu3-
HU B MX CIOPTHUBHOM JEATENbHOCTH, a TaKXKe B

oObIieHHO# xu3HU. [lepecMoTpeTs rpaduk TpeHu-
POBOYHBIX 3aHSATUH M YBEIHUYUTH MPOMEXKYTOK OT-
JbIXa, JJI1 TOrO YTOOBI OpPraHu3M (U3HYECKU MOT
BOCCTAaHOBUTBHCSA OT Harpy3ok. OcCTajJbHBIM CTYy-
JIEHTaM-CIIOPTCMEHaM peKOMEHAyeTcsl 00cneno-
BaTbCs Yy CIIELMAIUCTOB, IOTOMY KaK Harpyska,
KOTOpOl OHM 3aHUMAIOTCS, HE COOTBETCTBYET
YPOBHIO COCTOSIHUS X 3/10POBBS.
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ABSTRACTS

AGRONOMY
Batyakhina N.A
DISTURBED SOIL ECOSYSTEMS AND WAYS TO RESTORE THEM

A person must oppose a negative phenomenon in the biosphere with an effective environmental policy,
that is, a set of measures that must protect water and soil, flora and fauna from negative anthropogenic
influences, eliminating undesirable consequences and harm. The article notes that chemical pollution
leads to the degeneration of nature, to a change in biocenoses, to the destruction of the foundations of
life. It is known that dioxins and dioxin-like toxicants, when released into the soil, shift the biological
equilibrium and promote the spread of pathogenic microorganisms. FTP "Dioxin™ aimed to survey the
pollution of the territory of the Vladimir region with dioxins and assumed the solution of the following
tasks: assessment of the environmental risks of living in Vladimir and Suzdal; identification of sources of
contamination with dioxins; organization of an ecological expedition to collect water and soil samples.
The study of the selected objects showed that the possible factors of dioxin pollution in the Vladimir re-
gion were: the functioning of the Vladimir waste incineration plant; main PVC processing facilities at
JSC Vladimirsky Chemical Plant; carrying out continuous chemicalization in the Opolye zone with the
use of organochlorine preparations; low ecological culture of the inhabitants of the region, burning the
old PVC film in the gardens. It has been established that a pollutant that poisons the soil ecosystem caus-
es disturbances in the processes of self-regulation and reproduction of fertility. Cadastral documents
should take into account the agroecological features of the problem: the type of contaminated land and
their humus content, since the content of organic matter is the main factor in curbing the movement of
pollutants. Reducing chlorine production and converting PVC production will form the basis for a radi-
cal solution to the dioxin problem. Extraction and physicochemical technologies for dioxin detoxification
contain an anthropogenic element in the destruction of ecosystems. Therefore, to enhance the natural
processes of destruction of pollutants in the soil, biotechnology is used based on the use of bacteria and
fungi.

Keywords: soil ecosystems, chemical pollution, self-regulation, dioxins, pollutant detoxification tech-
nologies.

Kasatkin S.A., Meltsaev 1.G., Vikhoreva G.V.

COMPARATIVE ASSESSMENT OF CROP ROTATIONS WITH DIFFERENT
SATURATION OF LEGUMES ON THE FERTILITY OF SOD-PODZOLIC SOIL
AND YIELD IN THE UPPER VOLGA REGION

On sod-podzolic soils typical for the Upper Volga region in 2016-2020, studies were conducted in 4
and 6 full crop rotations with 25 and 50% saturation with legumes in order to improve soil fertility and
increase crop yields. The research was carried out using two technologies of cultivation of agro-crops:
natural fertility (without mineral fertilizers) and intensive technology (when applying NPK-90 kg/ha in
the active substance).

As field experiments have shown, in 4 and 6 full crop rotations, the balance of nutrients according to
natural technology turned out to be negative, according to intensive technology - positive and with a high
content of macronutrients. The number of earthworms in the soil layer of 0-20 cm on average on the var-
iants without fertilizers in 4 and 6 full crop rotations was at the level of 24 and 27 ekz/m2, with the intro-
duction of NPK - 29 and 34 ekz/m2. The application of mineral fertilizers increased the rate of decompo-
sition of linen fabric by 7.6% in general for both crop rotations. The mineralization of the tissue in the 6-
pole crop rotation was higher by 3.7%. This process proceeded more intensively under the clover of 1
year of use - 37.9 and 46.6%, 2 years of use - 33.6 and 41.6%. Due to the smaller number of PKO under
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spring crops, the mineralization indicators are much lower. The productivity of crops in the 4-full crop
rotation by intensive technology was 3.73 t/ha, which is 19.2% higher than the control, where this indi-
cator was 3.13 t/ha. In the 6-full crop rotation, the excess was 29.1% with yields of 3.9 and 3.02 t/ha, re-
spectively.

Keywords: crop rotation, fertilizers, fertility, biological and agrochemical properties of the soil,
productivity.

Torikov V.E., Vaskin V.F., Dronov A.V., Vaskina T.I.
CURRENT STATE, TRENDS AND PROBLEMS OF GRAIN PRODUCTION

The article deals with dynamics, structure of grain and leguminous crops production on categories of
farms and species of crops, development trends, structural changes and problems of the industry func-
tioning at the present stage of development.. An analysis of the main indicators of the industry develop-
ment for the period from 1990 to 2020 is given. The dynamics of changes in grain production in 1990-
2020 was uneven. The lowest level of grain and leguminous crops harvest (47.8 million tons) was in
1998, which is only 40% of the 1990 level. The demand for feed grains dropped sharply as a result of a
decrease in the livestock. The steady dynamics towards the rise of the gross harvest of grain and legumi-
nous crops hasbeen established since 2000. In 2017 and 2020, the highest gross grain harvest was ob-
tained and was about 135 million tons (115% in relation to 1990). The share of wheat in total grain pro-
duction increased from 42.5% in 1990 to 68.1% in 2010 (in 2020 it slightly decreased and amounted to
64.4%).The economic growth is provided by agricultural holdings with a high level of technological
equipment. Large agricultural organizations account for 70% of grain production, and 64% of the area
under crops. The increase in the gross harvest is mainly influenced by the raise in productivity and the
improvement of the crops structure. Despite certain successes in recent years, a number of unresolved
system problems still remain, which may become aggravated in the future.

Keywords: grain farming, gross harvest, sown areas, yields of grain and leguminous crops, dynamics,
structure, categories of farms.

Utkin A.A.

MERCURY AND ARSENIC IN SOD-PODZOLIC SOILS
OF REFERENCE SITES OF THE VLADIMIR REGION

The paper presents the results of long-term agrochemical and ecotoxicological studies of reference
sites of sod-podzolic soils for agricultural purposes of the Vladimir region, which were carried out to es-
tablish changes in the parameters of the main agrochemical properties and to assess the ecotoxicological
state of soils by the content of gross forms of mercury and arsenic. A decrease in the availability of mo-
bile forms of phosphorus, exchangeable calcium bases, an increase in the availability of mobile potassi-
um, exchangeable magnesium, an improvement in capacity-sorption indicators, a decrease in exchange
and hydrolytic acidity and a slight change in the availability of organic matter in soils was found. The
concentrations of gross forms of mercury and arsenic in the surveyed soils, in general, did not exceed the
maximum permissible concentrations and values of the world clarks. According to the content of mercury
and arsenic, the soils of the plots are slightly polluted and are not potentially dangerous for cultivated
plants and human health. According to the Pearson correlation coefficients, the peculiarities of the influ-
ence of granulometric composition, metabolic acidity, organic matter content and mobile forms of soil
phosphorus on the formation of concentrations of gross forms of mercury and arsenic were established. A
high correlation (0,72-0,96) has been established between the concentrations of mobile phosphorus and
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gross forms of arsenic, probably associated with the entry of arsenic compounds into the soil as part of
phosphorus fertilizers when fertilizing the soils of the plots.

Keywords: mercury, arsenic, sod-podzolic soil, reference sites, agrochemical properties, Vladimir re-
gion

VETERINARY MEDICINE AND ZOOTECHNY

Kicheeva T. G., Yermolina S.A., Abarykova O.L.
TO THE PROBLEM OF THE PREVENTION OF TRANSPORT STRESS IN PIGS

For a long time, it is known that the creation of an appropriate environment for farm animals and
birds is one of the most significant prerequisites for producing excellent quality products from them.
However, at the present level, when the intensification of agricultural production is underway, the organ-
ism of animals and birds is becoming more sensitive to different environmental impacts. The adaptation
of the body to the conditions of the production sphere is carried out using unconditional and conditional
reflexes. But along with constant impacts on the body, individuals are under threat of suddenly acting en-
vironmental factors, which they also have to resist. These factors are called stressors, and the emerging
state is stress. As a stressor, there may be pain, fear, infection, injury, intoxication, physical activity, vac-
cination, transportation, hunger strike, dehydration, feeding ration, concentration of large livestock on
limited areas. At the same time, the intensive technology imposes higher demands and to the animal itself,
the physiological burden on which increases significantly. The individuals should have a high genetic po-
tential and natural resistance, the ability to quickly adapt to new conditions without reducing productivi-
ty, have a high efficiency of energy conversion and feed nutrients in poultry products, have good repro-
ductive qualities. Against this background, it becomes advisable to speed up the process of adapting the
body to the effects of stressors and develop methods for the prevention and treatment of the resulting pro-
cess.

Keywords: transport stress, pigs, placenta denatured emulsified, hematological indicators.

Mazilkin I.A.

INFLUENCE OF THE DEGREE OF INBRED MARES OF VLADIMIR HEAVY-DUTY
BREED ON THEIR DEVELOPMENT AND WORKING QUALITIES

Horses of domestic heavy-duty breeds, including the Vladimir one, are the main improvers in working
horse breeding. Vladimir horse breed belongs to a group of breeds with a limited gene pool. Therefore,
due to the small number of stallions at the stud farm, one involuntarily has to use inbred pairing of
horses.

The purpose of our work was to study the influence of the degree of inbred mares of the main lines of
Vladimir heavy-duty breed on their development and working qualities.

It was found that inbreeding has been used at the stud farm for a long time. 39% of mares were
obtained using close inbreeding, 29% - close, 24% - moderate and 8.0% remote. A definite relationship
has been established between the degree of inbreeding and the development of mares of various strains.
The best development was found in mares which were obtained using moderate inbreeding, and the worst
- using close one. The degree of inbreeding also influenced the performance of mares. So mares with the
use of moderate inbreeding within 15.24 minutes were distinguished by the best agility when delivering
the load in step and trot. and 5.59 minutes. and a distant 16.20 min. and 6.12 minutes, and a greater draft
endurance when moving a load of 10 tons, mares obtained using close inbreeding - 524.2 meters.
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The highest grading points for typicality, origin and development, and, consequently, breeding value,
were given to mares obtained with the use of moderate and distant inbreeding, and less valuable with
close inbreeding. To reduce the inbreeding of the livestock, it is necessary to exclude the use of close
inbreeding.

Keywords: degree of inbreeding, line, draft endurance, high-leggedness, broad-bodied, boning, grading.

Selimyan M. O.

RELATIONSHIP OF PRODUCTIVE AND REPRODUCTIVE TRAITS
OF BULLS’ DAUGHTERS OF DOMESTIC AND FOREIGN SELECTION USED
ON THE POPULATION OF KHOLMOGORSKY CATTLE OF THE VOLOGDA REGION

The article presents research on the topic "The relationship of productive and reproductive traits of
bulls’ daughters of the Kholmogory breed of domestic and foreign selection." The purpose of this study is
to determine and compare the relationship between the productive and reproductive traits of bulls’
daughters of the Kholmogory breed of domestic and foreign selection.

The research base was formed on the basis of data from 3 breeding farms of the Vologda region en-
tered into the pedigree register of the Vologda region and being pedigree reproducers using the infor-
mation and analytical system ARM "SELEX" - Dairy cattle. The database includes data on 765 daughters
for the first lactation, received from 18 domestic producers and 14 foreign breeding. The correlation was
calculated for the studied traits of bulls’ the daughters of domestic and foreign selection.

Domestic and foreign selection is determined by the place of birth of producing bull. The imported
breeding material of the Kholmogory breed is represented by bulls of Canada, Denmark and Germany.

Based on the calculation of correlation relationships of the studied traits in foreign breeding, a trait
variation from -0.07 to 0.48 was revealed, in domestic breeding from -0.20 to 0.26. It proves the multidi-
rectionality of the selection process in the controlled populations of the Kholmogory cattle breed of do-
mestic and foreign selection. Domestic and foreign breeding have their own strengths and weaknesses,
which must be taken into account in planning the breeding process in the population of the Kholmogory
breed. To carry out effective selection, bulls of domestic and foreign selection should be used Such
measures allow regulating the growth and decline of certain economically useful traits and prevent the
fall of one of them against the background of the growth of the other.

Keywords: correlation, domestic selection, foreign selection, traits, Kholmogory breed.

Sudarev N.P.,Sharkaeva G.A.,Gerasimov A.A., Chargeishvili S.V., Abramyan A.S., Abdulaliev M.M.
PLACE OF RUSSIA IN THE WORLD MARKET PRODUCTION AND MEAT CONSUMPTION

This article provides an analytical review of the production and consumption of meat in the world
market, the structure of meat consumption by types of livestock and poultry is given. According to the da-
ta obtained, beef makes up less than 1/3 of the total world meat consumption. Chicken meat is popular
due to its early maturity, culinary and dietary properties. In 2019, the United States produced 20 million
tons of chicken meat, Brazil - 16 million tons, and China - 14 million tons. In total, the three countries
produce 42% of the world's chicken meat production. The rating of fifteen countries of the world in terms
of meat consumption per capita is presented. In the USA consume an average of 97 kg per person per
year, in Israel - 93 kg, in Brazil - 90 kg. Russia is in ninth position - 64 kg per person in 2020. The rec-
ommended rational norms of consumption of meat products in Russia, which meet the modern require-
ments of a healthy diet, are given. An analysis is made of the provision of the Russian Federation with
meat domestic production of beef, pork and poultry by years from 2017 to 2020. In the context of the fed-
eral districts shown the production and consumption of livestock meat and poultry per capita in slaugh-
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ter weight. In terms of per capita beef consumption in the world, Russia is not among the top ten. And in
terms of pork consumption it is in fourth place, behind only South Korea, Vietnam and China. The share
of pork in meat consumption is practically in line with the world average. The largest producer of beef
and pork in the Russian Federation is AIH Miratorg. It produces 522.3 thousand tons of pork in live
weight, with a share in the total volume of industrial production in the Russian Federation - 10.7%. The
second place is taken by OOO Velikolukskiy pig-breeding complex, the third - by the GK RusAgro, the
fourth - by the GK Cherkizovo - 307.9 thousand tons; 307.7 thousand tons; 306.6 thousand tons, respec-
tively, or 6.3% of the market.

Keywords: meat products, production, export, import, rational norms, federal districts.

Savelieva S. M., Chirkova E. N., Sadykova N. N., Tretyak D. D.
A FOREST MARTEN HEART ANATOMY (MARTES MARTES)

The paper examines anatomical characteristics studies of the forest marten Martesmartes heart (Lin-
naeus, 1758). It finds that this spherical shaped, less often ellipsoidal organ is enclosed in a pericardial
bag, which is placed between the lungs. It has a well-defined base that looks up and back and the top fac-
ing down and forward. Each atrium forms a well-developed sackartige Ausbuchtung - auricule (the right
is larger than the left). The cavities of the right ventricle and the left ventricle have different shapes and
walls of different thicknesses, the right ventricle — 5,7 £ 0,02 mm and the left ventricle — 12,9 = 0,15. The
pectoral muscles in the left and right atrium are the same. The papillary muscles of the right ventricle are
of cylindrical or conical shape (and additive). In most cases, the papillary muscles in ventricles are two
or three-headed, attached by valve strings. Valve flaps with irregular edges, have no sharp borders.

The structure of the right atrioventricular valve is characterised by the presence of three main flaps:
angular (2,25 + 0,85 mm in length, 0,17 = 0,95 in width, 0,4 = 0,01 in thickness) and parietal (3,18 +
0,15, 0,53 +0,01; 0,22 £0,07), partitioning (3,95 = 0,57; 1,75 £0,29; 0,19 = 0,01). Stowage (1,75 = 0,19
mm long, 0,89 £ 0,15 wide, 0,17 £+ 0,01 thick) and bulkhead (1,15 = 0,75; 0,72 = 0,15, 0,16 = 0,01) are
flaps of the left atriocentric valve. Septomarginals in the left ventricle are most pronounced.

Keywords: heart, right and left atrioventricular valves, papillary muscles, tendon strings, forest mar-
ten.

ENGINEERING AGROINDUSTRIAL SCIENCE

Aldoshin N.V., Sibirev A.V. Panov A.l., Mosyakov M.A.
INCREASING THE SOWING QUALITIES OF BARLEY SEEDS

The article talks about the importance of providing the population with high quality and affordable
agricultural products. Statistical data shows the production of a high-protein cereal crop - winter and
spring barley in farms of all categories in the Russian Federation in the period from 2016 to 2021. A low
yield of barley is noted, which indicates potential losses associated with non-standard germination and
vigor of seed germination.

Studies carried out with the help of physical methods of influencing the seeds of agricultural plants.
This method used ultrasonic action on seed material. A general research methodology provides for the
irradiation of seeds with ultrasound to proceed swelling and penetration of oxygen into the seed with the
determination of their further germination.

As a result, optimal processing modes were determined, such as ultrasonic frequency f = 48 kHz, os-
cillation intensity S =42 W/cm? and exposure time t =480 s, which make it possible to increase the
amount of water adsorbed by the grain. The absorption of water by barley seeds allows faster weight gain
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by 10...12%. The germination of barley seeds after exposure to ultrasound is oscillatory (sinusoidal) in
nature. An increase in seed germination at different frequencies is associated with the presence of a stim-
ulation effect. Data were obtained, that the average value of seed germination of barley variety "TSKhA-
4" after exposure, which is B = 80.8 %.

Keywords: ultrasonic treatment, seed germination, barley seed stimulation, water absorption by seeds.

Bondarenko A.M., Smolyanichenko A.S., Yakovleva E.V.

HARDWARE FOR WASTEWATER TREATMENT TECHNOLOGY
FOR WASHING AGRICULTURAL MACHINERY

The Rostov region is one of the leading regions in the purchase of agricultural machinery. Every year,
the technopark of the Don farms is replenished with about 400 combines, 700 tractors and 2,000 units of
other agricultural equipment. Before carrying out repairs or other maintenance operations, all agricul-
tural machinery undergoes an external washing stage. The washing process produces wastewater with
high concentrations of surfactants, oils, greases, waxes and other contaminants that make this
wastewater toxic to aquatic organisms. The reuse of waste water will reduce the discharge of wastewater
into water bodies, thereby preventing surface water pollution. The purpose of this work was to select the
most suitable scheme for the treatment of washing wastewater for the possibility of their reuse. In this re-
gard, the existing schemes for wastewater treatment from washing agricultural machinery are analyzed.
The most effective scheme for the treatment of highly concentrated wastewater has been identified: pre-
liminary electroflotation followed by disaggregation (phase separation) of contaminants. At the first
stage of purification, an electroflotation complex with an electroflotation unit with insoluble titanium
electrodes coated with a three-component anode coating (OIRTA) was used. The Pyramida N phase sepa-
ration unit acted as the second processing stage. The optimal dose of the SKiF reagent was selected to
intensify the purification processes. Recommendations on the choice of post-treatment facilities are given.
The experiments were carried out on real wastewater from an agricultural equipment washing point in
the Rostov region. The obtained results confirmed the possibility of using purified water for circulating
water supply after additional purification and disinfection.

Keywords: agricultural machinery, waste water, sewage treatment plants, electroflotation, phase sep-
aration, circulating water supply

Kudryavtsev D.V., Magdin A.G., Pripadchev A.D., Gorbunov A.A., Nesterenko R.A

COMPREHENSIVE PROCESSING OF CROPS USING
AN UNMANNED AERIAL VEHICLE FOR AGRICULTURAL PURPOSES

The paper considers a new method of processing all the necessary surfaces of crops through the use of
an unmanned aerial vehicle (UAV). At the moment, the treatment of all surfaces of tall shrubs and indi-
vidual sections of trees with spot spraying of chemical liquid on a large agro-industrial scale is not pos-
sible due to the imperfection of modern methods of processing agricultural crops. The proposed agricul-
tural unmanned aerial vehicle is able to increase yields and bring additional profit to agro-farmers due
to spot processing of crops. Ease of operation is the most important advantage of the proposed UAV, spe-
cial skills are not needed to process crops using this UAV, as, for example, when operating agricultural
aircraft and ground equipment. Depending on the type of crops and the characteristics of the local land-
scape, the proposed agricultural UAV will spray in the vertical direction (from top to bottom) or at a giv-
en angle by changing the position of the lever and its further fixation on the rod, as well as processing in
the horizontal plane. The degree of direct human participation in the control and management of the
UAV is determined based on the choice of the mode of differential application of fertilizers and pesticides
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for a given site — stationary or dynamic. In an idealized system, the main role of motion control will be
assumed by a programmed electronic computer (computer) in the form of a computer capable of correct-
ing the flight and the introduction of chemical reagents in a constant mode, analyzing the readings of in-
strument sensors. All this can be implemented in practice at the proper level with appropriate financing,
and the fruits of such a project in the future will open a new stage of industrial processing of crops and
tree crops.

Keywords: agricultural UAV, agriculture, differentiated application, agricultural crops, chemical lig-
uid.

Nikolaev V.A.

LIMITING THE ANGULAR SPEED
OF THE SEMI-AUTOMATIC GRAIN CLEANING MACHINE

The main disadvantage of grain cleaning machines with rectangular lattices is the limited throughput
due to a logical contradiction. It consists in the fact that as you pass through the sieve, the amount of ma-
terial to be cleaned on the sieve decreases, and the width of the sieve remains unchanged. At the same
time, a significant part of the sieve works inefficiently, since only part of its surface is covered with the
material to be cleaned. To overcome this disadvantage, a high-performance semi-automatic grain clean-
ing machine with lattices representing, in aggregate, an inverted truncated cone that makes vertical oscil-
lations is proposed. The body of the semi-automatic grain cleaning machine rotates. At the beginning of
work, depending on the composition of the grain heap, the operator on the control and alarm unit turns
on the automatic adjustment mode of the grain cleaning machine. During separation, automatic airflow
control is carried out. The flow of grain heap for cleaning is maintained automatically. As a result of pre-
viously performed calculations, the following parameters of the grain trajectory after the first touch of the
sieve of a semi-automatic grain cleaning machine, the profile of the path on which the grids are based by
means of rollers, the optimal time of ascent is latticed at a constant speed, the deceleration time is solved
when approaching the upper point of the trajectory, the acceleration time is latticed when moving to the
lower position, the time of movement is latticed to the lower position with constant acceleration, angular
velocity of the body of a semi-automatic grain cleaning machine, the period of oscillation of the lattices.
Analysis of the dynamics of the grain on the sieve is necessary to determine the optimal angle of inclina-
tion of the grid, corresponding to the inclination to the horizontal of the forming inverted truncated cone.
Let's start with an analysis of the movement of the grain down the sieve at the time of changing the direc-
tion of movement of the grid in the lower position.

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.

SOCIO-ECONOMIC SCIENCES AND HUMANITIES

Baldin K. E.

ZEMSTVO AND AGROTECHNICAL ADVANCES: AGRICULTURAL WAREHOUSES
IN VLADIMIR PROVINCE IN THE EARLY 20™ CENTURY

The article is devoted to the agronomic activity of Zemstvo in Vladimir province. The author examines
the work of agricultural warehouses, which were organized by Zemstvo. Most of these agricultural insti-
tutions in Vladimir province were created in the mid-1890s according to the following scheme: first there
was a main warehouse in the county center, and a few years later - its branches in large villages. With
their help Zemstvo introduced into the peasant farm mineral fertilizers, varietal seeds and improved agri-
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cultural tools, unknown until then to local residents. Zemstvo developed its own price policy for goods,
sold in agricultural warehouses. The main goal of these municipal bodies was not to make a profit, but to
disseminate advanced agricultural technology among the peasants. The Vladimir provincial Zemstvo
used such a public organization as the Moscow Society of Agriculture to supply the peasants with seed, it
had a branch in the city of Vladimir. The greatest demand among the peasants was for grain seeds and
plows. All this activities contributed to the technical progress in agriculture in Russia at the beginning of
the twentieth century. At this time plows, seeders, threshers, sorting machines, mineral fertilizers, etc. ap-
peared in the farms of many peasants thanks to technical progress.

Keywords: farming in Russia, Russian Zemstvo, Zemstvo assembly, agronomy, agricultural ware-
houses, Stolypin reform, agricultural implements, technical progress.

Kornilova L. V., Nikolaeva O. A., Smirnova A. N.

FEATURES OF E-LEARNING IN THE PRACTICE
OF TEACHING LANGUAGE DISCIPLINES

The article is about the fact that the system of higher professional education needs constant improve-
ment, in accordance with all the requirements of society and, thus, is forced to respond to the latest trans-
formations in various spheres of life. It provides for the creation of a new concept of meta-education,
which justifies radical changes in the education system, especially university education. The use of ICT in
teaching language disciplines involves not only the use of technical means, but also new forms and meth-
ods of teaching, a new approach to the learning process. This, in turn, obliges the teacher to develop his
professional competence and get involved in the so-called "e-learning", i.e. the process of "e-learning™.
This term is understood as the translation of knowledge and the regulation of the learning process with
the help of modern information and telecommunication technologies. If at the initial stage of computeri-
zation in the teaching of language disciplines, the use of a computer as a means of developing skills and
abilities in exercises was brought to the fore, now it is beginning to be actively used in teaching almost all
humanities disciplines, changing its functions depending on the goals, objectives, stage of training, etc.
The linguodidactic process includes electronic textbooks, various scientific and educational develop-
ments, methodological manuals, electronic dictionaries, encyclopedias, etc. And, of course, the most
powerful factor of learning is the resources and means of communication provided by the Internet. Cur-
rently, the computer and the Internet presuppose the appropriate training of teachers of language disci-
plines, who should be able to evaluate the effectiveness of certain resources, as well as participate them-
selves in the development and implementation of modern distance learning methods in the educational
process.

Keywords: modern information and telecommunication technologies, e-learning, intensification and
differentiation of training, development of professional competence of the teacher.

Krivolapova E. V., Devyatkina A. P., Egorov A. N.

PHYSIOLOGICAL BASIS OF ATHLETES’ FATIGUE DEVELOPMENT
IN THE CONTEXT OF PHYSICAL EDUCATION AT THE UNIVERSITY

The paper examines the research on physiological basis of fatigue development in athletic students of
Buzuluk Institute of Humanities and Technology (branch) Orenburg State University. It was found that
70% of students from 97% consider to follow a healthy lifestyle, and 27% respondents do not plan to
change their habitual lifestyle. Only 50% respondents can continue to do the same physical load as they
did before the research. They should pay attention to dietary habits and the role of healthy lifestyles in
their sporting activities as well as in everyday life. They have to change the training schedule and in-
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crease the rest period so that the body can physically recover from the loads. The rest of the athletes are
recommended to be examined by specialists, as the work they do is not commensurate with their state of
health. According to the results of the study, the reasons for the athletic fatigue are: lack of a full rest dur-
ing a day, at the weekends, during holidays (holidays). At the beginning of the year, the athletes kept their
bodies fit, as they were well restored, their health was normal, they were well (this was also observed in
the general mood of the students). Also, there was an unbalanced diet (protein, fat or carbohydrate defi-
ciency) and training of non-comparable biorhythms of athletes.

Keywords: fatigue, Students, Ostberg’s test, Romberg’s symptom, chronOtype, Henchy’s sample.
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