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OIEHKA BJIMAHUA BJJAYKHOCTH ITIOYBbI
ITPU NIOCEBE HA I'TYBUHY 3AJIEJIKU CEMSH 3EPHOBBIX KYJIBTYP
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IIpuBenena oreHka TTyOWHBI 3aJ€JIKH CEMSH 3€PHOBBIX KYJIBTYp TOCIE MOCEBA arperaramw,
000pyIOBaHHBIMH aHKEPHBIMH M JIATIOBBIMU THIIAMH COITHUKOB, B YCIIOBHSX PAa3TMYHOMN BIIa)KHO-
CTH TIOYBHI cTenHol 30HbI Cubupu. MccnenoBanus nposenenst ¢ 2018 mo 2021 1. B cTemHO# 30He
Anraiickoro kpasi. Bla)XHOCTh TOYBBI OMPEIEIISIIN MIPH ITOMOIIH 3JIEKTPOHHOTO Biaromepa HH-2
¢upmsl Delta-T Devices, npuHIui paboThl KOTOPOTO OCHOBAH Ha H3MEPEHUH DIIEKTPOIIPOBOAHOCTH
MOYBBL. [TTyOMHY 3aIe/IKHK CEMSH ONPEACIISIIH 0 3THOJUPOBAHHOHN (OCBETIICHHOM ) YaCTH PacTeHUH.
IIpu cpaBHEHHMH PE3yABTATOB IPHUHSTA BEININHA CTAHIAPTHBIX OTKJIOHCHHUM OT CPETHETO 3HAYCHUS
DTyOMHBI 33JIEJIKH CEeMsIH, TIOCKOJIBKY 110 MPHHIIUITY OIEHKH OHa COOTBETCTBYET arpOTEXHUYECKUM
TpeOoBaHHAM K ToceBy. [IpoaHann3upoBaHbl Haii/leHHbIE B JUANa30HE BIAKHOCTH TOYBHI OT 12
1o 40% cTraHIapTHBIC OTKIOHEHUS OT MIyOWHBI 33JC]IKU CEMSH IOCIe TI0CeBa OPYAUsIMU, 000pY-
JIOBaHHBIMH aHKEPHBIMU U JIAIOBBIMU THIIAMHU COIIHUKOB. CTaHJIApPTHBIC OTKIIOHCHUS OT CpeIHel
OMpPENCCHHON NIyOUHBI 33IeJIKK CEMSH CBEICHBI B AMarpaMMbl paccesHus. Bce OTKIOHSHHS OT
TTyOWHBI 3aJICIKU TOCTIE IOCEeBa JAHHBIMU COITHUKAMU HAXOIMIIUCH B JTIOIYCTUMEBIX TIpeIenax m3-
MEHEHHH arpoTeXHUIEeCKIX TPEOOBaHMI, KOTOpHIe COCTABIIOT =10 MM. YCTaHOBIIEHA B3aNMOCBS3b
OTKIIOHCHUH OT CpelHel ITyOMHBI 33JIeIKK CEMSH U BJIOKHOCTH ITOYBHI HA MOMEHT MOCEeBa. YpaB-
HEHUS CBSI3U JAHHBIX TIOKa3aTeNieli UMEIOT BBICOKYIO 3HAYMMOCTh, UYTO TOJTBEPKIAETCS BRICOKUMU
ko3 pulMeHTaMu IeTepMUHAIMH. J[aHHBIC YPaBHEHHS TO3BOJIAT CEIbX03TOBAPONPOU3BOAUTEIISIM
CTEITHOM 30HBI AJTANCKOTO Kpast MPU 3HAHWW BIAYKHOCTH ITOYBBI HA MOMEHT ITOCEBA CIIPOTHO3HUPO-
BaTh €T0 KAYE€CTBEHHYIO COCTABIIIONIYIO TIOCIIE BCXOAOB, ITOCKOJIBKY PAaBHOMEPHOCTD pacIpeeie-
HUS CEMSH T10 TITyOMHE 3a/IeIKU BIUSAET Ha YPOKANHOCTD KYJIBTYP.

KuaroueBbie ci10Ba: TyOMHA 3aJeNIKH, aHKEPHBIA COIHUK, JIATTOBBIA COITHHK, BIAYKHOCTH I10-
YBBI, cTernHas 30Ha Cubupu
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Evaluation of the depth of seeding cereal crops after sowing by units equipped with tyne coulters
and tine cultivators under different soil moisture conditions in the steppe zone of Siberia is given.
The studies were conducted from 2018 to 2021 in the steppe zone of the Altai Territory. Soil moisture
was determined using an HH-2 electronic moisture meter from Delta-T Devices, the principle of
operation of which is based on measuring the electrical conductivity of the soil. The depth of seed
placement was determined by the etiolated (clarified) part of the plants. When comparing the results,
the value of standard deviations from the average value of seed placement depth was taken, because
according to the principle of evaluation it corresponds to the agrotechnical requirements for sowing.
The standard deviations from the seed placement depth after sowing by the machines equipped with
tyne coulters and tine cultivators found in the soil moisture range from 12 to 40% were analyzed.
Standard deviations from the average defined seed placement depth are summarized in scatter

104  Siberian Herald of Agricultural Science 2023 * 53 « 1 Mechanisation, automation, modelling and dataware



OreHKa BIMSHUSA BJIaXHOCTH MOYBBI IIPH IIOCEBE
Ha NTyOHHY 3aeNKH CEeMSH 3epPHOBBIX KyIBTYD

Skosnes JI.A., benses B.U., [Tonsikos I H.

diagrams. All deviations from the depth of placement after sowing with these coulters were within
the acceptable limits of changes in agrotechnical requirements, which are + 10 mm. The relationship
between deviations from the average depth of seeding and soil moisture at the time of sowing was
established. Relationship equations of these indicators are highly significant, as evidenced by high
coefficients of determination. These equations will allow agricultural producers of the steppe zone
of the Altai Territory with knowledge of soil moisture at the time of sowing to predict its quality
component after sprouting, since the uniformity of seed distribution on the depth of seeding affects

the crop yield.
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BBEJEHHUE

B Hacrosmee BpeMs CeIbCKOXO3SHCTBEH-
HbI€ TIPEINPUITUS CTeTHON 30HbI CubupH, 3a-
HUMAIOLIUECS PAaCTEHUEBOJCTBOM, HCIIONb3Y-
10T Pa3JIMYHbIE CESJIKU U IOCEBHbIE KOMILIEKCHI
JUIS TIOCEeBa 3€PHOBBIX KynbTyp. [lpunHnmmnu-
AITBHBIM OTIIMYUEM JAHHBIX OPYIUI MEXKITY CO-
0Ol SABJISETCS THI OCHOBHBIX pabo4yux opra-
HOB — COIIHUKOB, KOTOPBIE YaIlle BCEro ObIBAIOT
JIMCKOBOTO, aHKepHOro M jamnosoro tuma. [lo
pacipoCTpPaHEHHBIM JAaHHBIM, MOATBEPXKICH-
HbIM MUHHUCTEPCTBOM CETBCKOTO XO3SHCTBA 110
AnTalicKoMy Kparo, B CBSI3U C MACCOBBIM IIepe-
XOJIOM arpapueB Ha pecypcocOeperaromniie Tex-
HOJIOTMH TTOCEBA Yallle BCEro CTaJId UCIOIb30-
BaThCs IOCEBHBIE OPYIUs, 000pPYIOBAaHHBIE aH-
KEPHBIMU U JIATIOBBIMU COIIIHUKAMH, PEaTHU3Y-
IOIE HYJIEBbIE U MUHHMAILHBIE TEXHOJIOTHUH
[I0CEBa COOTBETCTBEHHO. B CBsA3M ¢ 3TUM HaMu
pPaccMOTpPEHbl UMEHHO 3TH THUIIBI pabo4YuX Op-
raHos [1, 2].

Cpenu 3emienenblieB OBITYIOT pa3iHyHbIe
MHEHUSI U CIIOPHI MO MOBOAY MPEANOYTUTENb-
HOCTHM MCIOJIb30BaHUs KaXJ0I0 W3 THIIOB CO-
UTHUKOB B OMNPEEJIEHHBIX YCIOBUAX SKCILTY-
aTaluy MOCEBHBIX arperatoB. OQHUMH U3 OC-
HOBHBIX KPUTEPHEB BHIOOpA B JAHHOM CIIydae
SBIISIIOTCS TaKHUe MOKa3aTesd, KaKk TATOBOE CO-
IIPOTUBJIEHUE, COOTBETCTBEHHO M PACXOH TO-
TIJTMBA TTOCEBHBIX arperaron [3—6].

Hanpumep, npu paboTte B yCIIOBUSX HOBbI-
IIEHHOM BJIaKHOCTHU MOYBHI JIATIOBHIE COLIHUKHU
3a cueT OOJIbIIIeH IUTOIIA N COMPOTHUBIICHUS HC-
MBITHIBAIOT OOJbIIEE TSATOBOE COMPOTHUBIICHUE,
AQHKEpHBIE 33 CUET MEHbILIECH MIONIaAN — MEHb-
miee, 4TO TaKKe OTPAXKAETCs Ha KadeCTBE IO0-
ceBa. [1o MHOrO4YMCIIEHHBIM JaHHBIM U3BECTHO,
YTO BIAXXHOCTb — OJHO U3 BAXKHEUIIINX CBONCTB
MOYBBI, OKa3bIBAIOIIUX BIUSHHUE HA Ka4eCTBO
MIOCEBA, KOTOPOE MOXKET U3MEHSATHCS B IIMPO-
KOM JIMaria3oHe B Mepuojl moceBHou [7—14].

Jlnst OObEKTUBHOW OIIEHKM KadecTBa TOCe-
Ba CYIIECTBYET MHOXKECTBO IMOKa3aTenei, 060-
3HAYEHHBIX B arpOTEXHUYECKUX TPEeOOBAHUSX,
MPENBABIISIEMBIX K IOCEBY. PaBHOMEPHOCTh
pacmpezieieHus] CeMsH M0 TITyOHHE 3aJCNKU —
OHO W3 Hambojee 3HAYMMBIX TPEOOBAHMIA,
OKa3bIBAIOIIIEE BIMSHUE HA UTOTOBYIO ypOXKai-
HOCTb 3€pPHOBBIX KYJBTYD.

ens uccnemoBanusi — 000CHOBATH BBHIOOP
TUINA COUIHUKOB C TOYKHU 3PEHHS PABHOMEp-
HOCTH pachpeiesieHus] CeMsIH M0 ITyOuHe Mpu
paboTe TOCEBHBIX arperaTtoB B yCIOBHUSIX pa3-
JUYHOU BJIAYKHOCTH TIOYBHI.

MATEPHUAJI U METO/bI

JUis  OIEeHKM TOYBEHHBIX BJAro3anacoB
nepes MoceBOM 3€pHOBBIX KynbTyp ¢ 2018 mo
2021 r. Ha 60IBIIOM KOJIMYECTBE MOJICH (OKOJIO
300) B x034HiCTBaX, PaCIOI0KEHHBIX B CTEITHON
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30HE AJITAlICKOTO Kpas, TPOBEIACHbBI U3MEPECHUS
BJIQKHOCTU MOYBbl. TWUI TOYB, HAa KOTOPBIX
MIPOBOJIUIIN MCCIIE0OBAaHUS, — FOJKHBIM 4epHO-
3eM. Ilocne moceBHOM, Ha TeX IOJIIX, TIe H3Me-
PSUIH BIQXKHOCTB MOYBBI, OTIPENEIISIN TITyOuHY
3aJIeJIKU CEMSIH Il YCTaHOBJICHUS KaueCTBEH-
HOM COCTaBJIAIOLICH ITOCEBa.

HccnenoBanusi MpOBOAMIM HA MOJIAX MOCIE
[0CEBA CEsUIKAMU U MOCEBHBIMU KOMILJIEKCAMH,
000pyIOBaHHBIMH AHKEPHBIMU M JIAIIOBBIMHU
comHukamu (cM. puc. 1). Yame Bcero moces
OCYUIECTBIISIIM TaKUMHU MOCEBHBIMH OpPYIU-
amu, kak 1K Kysz6acc u I1K Kysz6acc-A, C3C
2.1, CKII 2.1 «Omuuka», I1IK FeatAgro cepun

L u A, Agromaster Agrator u Agrator Ancer,
Amazone Primera DMC u Condor, John Deere
1830 u 1870, Morris Concept 2000 u ap.

Bnaxxaocts mouBsl B ciioe ot 0 mo 100 MM
ONpeAeIsIN MPU MOMOIIHN 3JIEKTPOHHOIO Bila-
romepa HH-2 ¢upmer Delta-T Devices, npun-
LU paboThl KOTOPOTO OCHOBAH HA M3MEPEHUHU
AJIEKTPOIIPOBOTHOCTHU TIOYBHI (CM. pHC. 2).

[myOuHy 3alenKku CeMsiH OIpeessIn o
STHUOJUPOBAHHON (OCBETICHHOMN) YacTH pacTte-
Huii (cM. puc. 3)' [15].

['myOGuHy 3a/1e1KH CeMSH MOCIIe T0CeBa Opy-
JUSIMU C @aHKEPHBIMH U JIATIOBBIMU COLTHUKAMU

OTIPE/ICIISUTN B YCIOBUSIX IIMPOKOTO JTHAna3oHa
U3MEHEHUS BIIAXXHOCTHU ITOUBEI OT 10 10 40%.

Puc. 1. Bun uccieayeMbix aHKEPHBIX U JIAMIOBBIX THITOB COITHHKOB
Fig. 1. Type of researched tyne coulters and tine cultivators

Puc. 2. Dnexrponnslii Bnaromep noussl HH-2 Delta-T Devices
Fig. 2. Electronic soil moisture meter HH-2 Delta-T Devices
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Puc. 3. Uccrnenyemble pacTeHHS
Fig. 3. The plants under study

Tamaynuna, I I, O6weoxosa M I Tlpaktukym no pacrenuesozactsy. M.: Komoc, 2000. 215 c.
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PE3VYJIBTATBI U OBCYKJIEHUE

YtoOBl MPOCIEIUTD JIOTUKY MPOLIECCa U BbI-
SICHUTH, HACKOJIBKO 3HAYEHUSI OTIMYAIOTCS OT
CpEAHEro, NpUHATA BEJIMYMHA CTaHAAPTHBIX
OTKJIOHEHHH, TO3BOJISAIONIAsl B COOTBETCTBUH C
arpoTeXHUYECKUMH TPeOOBaHUSIMU OOBEKTHB-
HO CPaBHUBATh JAHHBIN [TOKA3aTelNb.

[Ipu aHamM3e MOTyYeHHBIX SKCIEPUMEHTAITb-
HBIX JTAHHBIX HAaWICHBI CTAHJAPTHBIC OTKIIOHE-
HUSL OT CPEIAHEro 3HaueHWs IIyOMHBI 3aJeNIKU
CeMsIH JUI KaXKI0To Cydasi, COOTBETCTBYIOIIE-
T'0 KOHKPETHOMY TIOJTIO M TIOCEBHOMY arperary.

Bribopka Obuta JOCTaTOYHO OOIIUPHON M
cocraBisna okono 300 3HayeHH, MO3TOMY
CTaHJApTHBIE OTKJIOHEHUS OT CpeIHEH olpe-
JIeICHHOH TITyOWHBI 3a/IeJIKK CEMSIH CBEJICHBI B
Jyarpammbl paccestHus (cM. puc. 4 u 5).

Touku, oTpakarolmye Ha JuarpamMmax Be-
JUYUHY CTaHJAPTHOTO OTKJIOHEHUS OT Cpe-
Hell TTyOMHBI 337K CEMSIH, COOTBETCTBYIOT
BJIQKHOCTHU IOYBBl B MOMEHT I10CEBa Ha JaH-
HOM TI0J1€, T/Ie OTOOPaHBl PACTEHHUSL.

W3 maHHBIX nuarpaMM BHIHO, YTO TIOCEB
IIPOBE/IEH B LIMPOKOM [JHara3oHe BIaKHOCTU
noYBbl. bosbliee KOIMUECTBO TOYEK HA JHa-
rpaMMe C JIAOBBIMH COITHUKAMH CBHUJIETEINb-
CTBYET, UTO B paMKaX JaHHOW BBIOOPKH MPeod-
JaJIaJIy TIOCEBHBIE OPYAUS C 3TUMH COLUTHUKAMU
(cm. puc. 5).

—_— (]
L1 =

OT IVOHHBL 3ACAOKH, MM
1
a
@
o

Cra HIAPTHOC OTEKIOHCHHE
i
o
o
&
®
L
@
o
o

10 15 20 25 3 35 )
B 1a#HoCTE moYBRL Y

Puc. 4. [luarpamma paccessHUsSI CTaHJAPTHBIX
OTKJIOHCHUH OT TITyOWHBI 33JICJIKH CEMSH TOCIe
IMOCCBAa aHKCPHBIMU COLTHUKAMUN

Fig. 4. Scatter diagram of standard deviations
from the seed placement depth after sowing with
tyne coulters

JlanHble TUarpaMMbl B OyayIieM MO3BOJST
OTIPEICIUTE JTUAIIA30H BIIAYKHOCTH TTOYBHI ITPU
MOCEBE aHKEPHBIMH WJIU JIATOBBIMU COIITHUKA-
MH, B KOTOPOM HaIlle BCETO MPOBOISAT TOCEB.
OnTUMaNTbHBIN TUAMa30H JJIs MOCEBa, ¢ TOYKH
3peHus COOMIONEHUsI arpOTEXHUYECKUX TPebo-
BaHUH, OyJIeT TaM, T/ie CTaHJapPTHHIE OTKJIOHE-
HUS OT DIIyOMHBI 33/1€JIKU Hanbosiee HU3KUe.

Bech nuamnazoH BiaxHOCTH 1MOUYBHI 0T 10 10
40%, BXOIMBILINNA B HAIIM UCCIEAOBAHUS, Pa3-
OWT Ha IIeCTh UHTEPBAJIOB, BEJIMYUHA KaXKJIOTO
WHTEepBana cocraBisuia 5%. 3HaYSHHs] OTKIIO-
HEHUI OT TIIyOWHBI 3aJICJIKH CEMSIH U COOTBET-
CTBYIOILIME MM 3HAUEHUS BIIAKHOCTH IIOYBHI,
MOMAJIAIONTNE B KK U3 MHTEPBAJIOB, YC-
PETHEHBI IS 00JIETYeHUs TIPOIIeyPhl aHATN3a
JAaHHBIX (CM. puc. 6 u 7).

JIns OCEBHBIX OpyAUl C aHKEPHBIMHU CO-
[THAKAMH B3aUMOCBSI3b OTKJIOHCHUH OT ITyOu-
HBI 3aJICIKH CeMsTH () U BIIaYKHOCTH TTOUBHI (X)
OTIHMCHIBAETCS CICAYIONIUM YPaBHEHUEM:

y=0,0119x*-0,4979x + 11,641. (1)

VpaBHenue (1) uMeer BBICOKYIO 3HAUUMOCTb,
4eMy COOTBETCTBYeT Ko3(duimeHT nerepmmu-
Hanuu R*= 0,95.

[Tocme moceBa aHKEPHBIMH COIIHHKAMH B
IHAAra30He BIAXHOCTH IMOYBLI OT 12 10 39%
CTaH/IapTHBIC OTKJIOHEHHS OT IIyOWHBI 33EIIKH
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Puc. 5. [Ilnarpamma paccestHusI CTaHIAPTHBIX
OTKJIOHEHUU OT TIyOWHBI 33/ICTTKH CEMSTH TOCIe
IIOoCEBa JIaAlIOBBIMH COIIHUKaAMHN

Fig. 5. Scatter diagram of standard deviations from
the seed placement depth after sowing with tine
cultivators
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Puc. 6. 3aBUCUMOCTH OTKIIOHCHHH TITyOWHBI
3aJICNTKH CEMSTH OT BJIaXKHOCTH MOYBBI ITOCIIE
MOCEeBa aHKEPHBIMU COITHUKAMH

Fig. 6. Dependence of seeding depth deviations
on soil moisture after sowing with tyne coulters

H3MEHSUIACE OT 6 10 10 MM. HanMenbmmm cran-
JAPTHBIM OTKJIOHEHHWEM OT TIYOMHBI 3aJICIKU
IpU omnpeniesieHHoH B 44,7 MM cperHer TiryOou-
He 3a(MKCHUPOBAHO OTKJIOHEHHE 6,4 MM, MOiy-
YEHHOE ITPU MOCEBE B MOYBY BIAXKHOCTHIO 21%,
HanOobIMM (9,25 MM) — BIaXHOCTBIO 38%.

J1y1s1 TOCEBHBIX OPYAMIA C JTATOBBIMH COITHH-
KaMH B3aMMOCBSI3b OTKJIOHEHHUH OT TIIyOUHBI
3aJICJIKA CEMSH M BJIAKHOCTH IIOYBEI OITKCHIBA-
€TCs CICAYIOINUM YPAaBHEHUEM:

3=0,001x — 0,0091x + 8,2782.  (2)

VYpaBHeH#ue (2) TakKe UMEET BHICOKYIO 3HauU-
MOCTB IIPH JIOCTAaTOYHO BEICOKOM KO3 (hHUIHEeH-
Te neTepmuHaiuu R>= 0,84,

[Tocrne moceBa J1anOBBIMK COIITHUKAMU B JIa-
Ma3oHe BJIAKHOCTHU MOYBHI OoT 12 10 39% cran-
JTAPTHBIE OTKJIOHEHUS! OT IIYOHHBI 3aJIJIKH W3-
MeHsCh oT 8 10 10 Mmm. Haumenbmmm cran-
JTApTHBIM OTKJIOHEHHEM OT DITyOWHBI 3aJIeNIKU
IIPH ONpeIesIeHHOM B 44,9 MM cpenHel riryOnHe
3apukcupoBaHO OTKIOHEeHWE 8,15 MM, momy-
YEHHOE IIPH I10CEBE B MOUYBY BIAXKHOCTHIO 14%,
HanOombIuM (9,35 MM) — BiIakHOCTBIO 37%.

Taxoke U3 JaHHBIX TPAUKOB CIIETYET, 4TO CTaH-
JTAPTHOE OTKJIOHEHWE TITyOHHBI 33/ICJTKH B TAHHBIX
CITy4asiX HaXOAWUTCS B Mpenenax JOMyCTUMBIX H3-
MEHEHUI arpoTEXHUYECKUX TPeOOBAaHUH, MPelb-
ABJIIEMBIX K ITOCEBY 3€pHOBBIX —+10 MM.

HHIAPTHOC OTKI0OHCHHC
OT ITIVOHHE! HICATKH, MM
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Puc. 7. 3aBUCUMOCTB OTKJIIOHEHUH [TyOUHBI

3aJIeTIKK CEMSTH OT BIIaKHOCTH MOYBHI 1TOCIIE

MOCEeBa JIATIOBBIMU COITHUKAMU

Fig. 7. Dependence of seeding depth deviations

on soil moisture after sowing with tine cultivators

BbBIBO/JbI

1. ITomy4ueHHbIE AMArpaMMBI PACCESIHUS CO3-
JIAI0T MPEANOCHUIKH K ONPENEICHUIO arpoTeX-
HUYECKU ONTHMAJIbHOTO YpPOBHS BJIaKHOCTHU
MOYBBI JIJIS1 TOCEBA OPYAUSIMH, 0OOPYIOBaHHbI-
MU aHKEPHBIMH U JIallOBBIMH COIIHUKAMHM.

2. YpaBHEHUS CBSI3U OTKJIOHEHUH OT M1yOu-
HbI 33JICJIKU CEMSIH U BJIQXXHOCTH IOYBBI MIPHU
[IOCEBE 3E€PHOBBIX KYJIBTYp, MOJYyUEHHBIE IS
MIOCEBHBIX OPYIUH, 000PYIOBaHHBIX AaHKEPHbI-
MU U JIAIOBBIMU COILITHUKAMHM, B OyAyIleM Io-
3BOJIAIT CEJIbXO3TOBAPOIIPOU3BOIUTEISIM CTEI-
HOM 30HBI ANITaiCKOTO Kpasi Py 3HAHUU BIIaX-
HOCTH IIOYBBI HA MOMEHT I10C€Ba CIIPOTHO3UPO-
BaTh €TI0 KAYECTBEHHYIO COCTABIIAIOILYO ITOCIIE
BCXOJIOB.

3. KagecTBO moceBa B 3HAaUUTEILHON CTe-
IIEHU MOYKET OKa3bIBATh BIUSHUE HA UTOTOBYIO
YPOXKaHOCTh KYNBTYp, MOATOMY B OyIyIIeM
MCCJIEJIOBAHUS JIAHHOTO HalpaBJEHUs B pa3pe-
3€ PETMOHOB C JIPyIMMH [TOYBEHHO-KJIMMaTHye-
CKUMHU YCIIOBUSIMHU TO-TIPEeXKHEMY OyayT mpen-
CTaBJISITh UHTEPEC.
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