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I'TYBOKOE OBYUEHHUE B CEKTOPE CEJIBCKOT'O X035 CTBA: IPOTHO3
TEMIIOB ET'O IIPUPOCTA

DEEP LEARNING IN THE AGRICULTURE SECTOR: FORECAST FOR ITS GROWTH
RATE

Kpickaua MmrHe310M0: Aibul yap0a CeKTOpyHa OalIaHBIITYy alpbIM COLUAIIBIK-DKOHOMHUKAIIBIK
KSUrdindpay dvedyy KaJKThIH SCYIIYH KaHa AynH3Nd na, BopOopayk Asusi perHoHyHIA Jia SKOJOTHSUIBIK
abaiblH 33r3pYLIYH 3CKE allyy MEHEH akTyalayy Ooiyiynm OaparaT. AWbUl 4apOachlHIa MPOIECCTEPIUH
TUHAMHKACHIH y3aK M3SHSTTYY IUIAaHAAMITHIPYY JKaHa OOIDKOJIIO0O0 a3bIK-TYIYK KOOICY3IyTryHa KETYYHYH
KaHa MKSASTY COMUAIBIK TYPYKTYYIIYKTY CAKTOOHYH HETH3TH TalllbIHA aijiaHklll 0aparaT. byn karazna nan
TYLWIYMASPYHYH HETHU3TH TYPIASPYH SHAYPYYHYH KISMYH QJIJbIH aja alTyy y4yH MyrajauM MEHEH TEepEH
MAalllMHAJIBIK OKYYHY TY3YY, OKYTYyy JKaHa KOJIIOHYYy YYYH MOZENIIdd TapMarblHAA KOMIIBIOTEPIUK
TEXHOJIOTUSIIAP/IbI )KaHA UIITEN YbITYYyJapabl KOJIJIOHYY K3HYHAS OMIOHYY IJIaHAAITHIPBUIYY 1A,

AHHOTaIlI/Iﬂ: Pemenne OIPEACICHHBIX COLUAJIBHO-3KOHOMHUYCCKUX 3ajJiad, CBA3AHHLIX C CEKTOPOM
CCIIBCKOI' O XO3$IIZCTB3., an06peTaeT AKTYaJIbHOCTb B CBETEC POCTa YUCJICHHOCTH HACCJICHHA U H3MEHEHUH
SKOJOTMYECKOM CHUTyalMu Kak B Mupe, Tak M B lleHTpanbHoa3zuaTckoM peruone. IlepcrnekTuBHOE
IUIAaHUPOBAHUE W MNPOTHO3UPOBAHUE JUHAMHKKU IIPOLCCCOB B CCIIBCKOM XO3SMCTBE CTAHOBUTCS
KpacyrojlbHbIM KaMHEM JOCTUIKCHUSA HpOIlOBOJ]LCTBCHHOfI 0€e30MacHOCTH U noaacpIXKaHus COHHaﬂbHOﬁ
CTAa0WJIBHOCTH B CTpaHeC. B ,Z[aHHOfI pa60Te paccMaTpuBaCTCA  UCIIOJIB30BAHUC BO3MOXKHOCTEN
KOMIIBIOTEPHBIX TEXHOJIOTHH W pa3paboTok B cdepe MoaenupoBaHHs JUIS CO3JaHus, OOY4YEeHUS U
MPUMEHEHHUS TITYOOKOTO MAlIMHHOTO OOYUYeHHS C yYWTeJeM JUIs MPOTHO3UPOBAaHUSI 00beMa MPOHM3BOJCTBA
OCHOBHBIX BUJIOB 3CPHOBBIX KYJIBTYP.

Abstract: The solution of certain socio-economic problems related to the agricultural sector is
becoming relevant in the light of population growth and changes in the environmental situation both in the
world and in the Central Asian region. Long-term planning and forecasting of the dynamics of processes in
agriculture is becoming the cornerstone of achieving food security and maintaining social stability in the
country. In this paper, it is planned to consider the use of computer technologies and developments in the
field of modeling for the creation, training and application of deep machine learning with a teacher to predict
the volume of production of the main types of grain crops.

Herusru ce3mep: TepeH yip3Hyy, 00/K0II00; aiibul yapOachl, TepeH OKyy Kypaibl, «Matlaby
MPOrpaMMAaJIbIK KaMChI3I00CY.

KmioueBbie ciioBa: 1i1yOokoe 0OydeHHE; NPOTHOZUPOBAHUE; CEIILCKOE XO3SHCTBO; Habop
WHCTPYMEHTOB INTyOOKOro 00yueHwust; mporpaMMHoe obecrieuenue «Matlaby.

Keywords: deep learning; forecasting; agriculture; deep learning toolbox; —matlabl software.

Beenenne. Cenbckoe XO035MCTBO mpencTaBisieT coOoll BakHEHIIyI0 cdepy KHU3HEAEATEIbHOCTH
YeJI0OBEKa, XapaKTEePU3YIOLIYIOCs KaK OJIHY M3 CAMbIX BOJIATHJIBHBIX, MOJBEPKEHHBIX APKO BBIPAXKEHHON
CE30HHON AMHaMuKe. B 3TO# CBSA3M MPOrHO3MpPOBAaHME IMOKA3zaTeNel CeIbCKOTO XO3SICTBA HAa KPaTKO- U
JOJITOCPOYHYIO TIEPCIIEKTUBY, C OJHOW CTOPOHBI, MPHOOPETACT MEPBOOUEPEAHYIO 3aaady, C APyrol —
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OCIIOKHSIETCS CIIeU(UKON JaHHON OTpaciu B 1enoM. Kpome Toro, /uis ONEHKH OYyIylIUX TCHACHIUN B

CEIIbCKOM XO3SIMCTBE HEOOXOJUMO IMOMHHUTH O MHOTO()AKTOPHOCTH M BBICOKOH 3aBUCHUMOCTH IPOLIECCOB
CEJIbCKOTO XO3AWCTBA OT TeX )K€ CAMBIX KIMMAaTHYECKHX YCIOBHUN WM OT MOCTABOK yJO0OpeHM W Troproye-
CMAa304HbIX MaTEPUAJIOB, B TOM YHCJIE JU3EIbHOIO TOIJIMBA.

Iloka3zarenp TEMIIOB pOCTa CEIBCKOIO XO3SIMCTBA SBIAETCS OAHUM M3 BOKHEHIIMX 3KOHOMUYECKUX
WHAMKAaTOPOB. B mepron u3MeHeHHs KIMMAaTHUYECKUX YCJIOBHH (HACTOSIIEe BpeMs yXK€ MOLIAETCs] TaKou
KiIaccu(UKalMy)  aKTyalbHbIM  CTAHOBUTCS  BONPOC  OLEHKH  IOTCHUUAIBHOTO  MPOHM3BOJCTBA
CEJIbCKOXO3HCTBEHHON MPOLYKIIMU KaK B MUPE, TaK U B pernoHe. Huzkoe nmpon3BoACTBO HEU3OEHKHO MOXKET
IIPUBECTH K HETaTHBHBIM IOCJEACTBHSIM HE TOJBKO AJS ILIEH Ha COOTBETCTBYIOLIME TOBaphl [1], HO m mis
COLMANTbHO-9KOHOMHUYECKOH OOCTAaHOBKM B LEJOM. 3ablaroBpeMeHHas OIIGHKa YpPO)KalHOCTH B
CEJIbCKOXO3SIICTBEHHOM CEKTOpE TO3BOJMT MPHUHATH CBOEBPEMEHHBIE MEpPHI CO CTOPOHBI TOCYAApCTBa,
MUHHCTEPCTB U BEOMCTB.

C pasBUTHEM KOMIIBIOTEPHBIX TEXHOJIOTMH MPOTHO3MPOBAHME B IEJIOM M IPOLECCOB CEIBCKOI0
XO34HCTBa, B YaCTHOCTH, CTajlo Oojee TOYHBIM M TOJHBIM (YUUTBHIBAETCS MAKCHUMaJIbHO BO3MOXKHOE
Konn4yecTBO  (pakropoB).  JlOMOJIHUTENBHBIM  IIOJIOKUTEIBHBIM  (DAKTOPOM  IOBBIICHUSI ~ KauyecTBa
IIPOTHO3UPOBAHUSL BBICTYHNAET MJOCTYHNHOCTb pPAa3JIMYHBIX JAHHBIX, B YaCTHOCTH, IIO IPOHU3BOICTBY,
YPOKAMHOCTH CEIBCKOXO3IUCTBEHHBIX KYJBTYpP, 9KOJOTHYECKOW OOCTAaHOBKE, KOJIMYECTBY HEOOXOIMMBIX
ynoOpeHuil U MHUHEpalbHBIX BELIECTB JUIS YBEJIWYCHHUS YPOXKAMHOCTH, CTOMMOCTH TIOPHOYE-CMAa30UHBIX
MaTEepHaJIOB U JPYroi HeOOXOAMMON HHPOPMALIH.

B nannoli pabote mpencTaBiIeHbl pe3yNbTaThl MPOBEICHUS TIyOOKOTO MAIIMHHOTO OOYYCHHUS IS
MIPOrHO3UPOBAHUS JAUHAMHUKN 00beMa MPOM3BOJICTBA CEIBCKOTO XO3AWCTBA, KAK OJHOM M3 COCTaBIISIOIINX
BBII Ksipreickoit PecryOnmuky, ¢ HCIONB30BaHHEM HCTOPUYECKHX JaHHBIX B KonmdectBe 190
HaOJII0ICHUI.

I'ayooxoe mamuHHOe o0ydyeHue. Meton TiyOOKOro oOy4eHHs BBHIOpaH TOCTOJIBKY, MOCKOJIBKY
COBMEIACT B cebe aKTyaJbHOCTb, HAOWPAIOLIYIO MOIYJSIPHOCTh B HCIOJB30BaHHMU, M TOT (PAaKT, 4TO OH
MO3BOJISIET TEHEPUPOBATh IMPOTHO3bI W ONPEAETTh OyAyLIyI0 IWHAMHUKY MABIKCHMS IIOKaszaTeledl u
WH/IMKAaTOPOB Pa3IMYHBIX Cep YeIOBEYECKOH JIESTEIbHOCTH.

B cratpe 3a OCHOBY NpUHHMMAaeTCs KiIacCHuecKas CTPYKTypa TTyOOKOH HEHMpOHHOH ceTH, KOoTopas
MIPEACTaBIsIET COOON B3BEIIEHHO-B3aMMOCBSI3aHHbBIC HEMPOHBI (BBIYMCINTENIBHBIC OJIOKH), OpraHU30BaHHBIC
B ciion. KoMIoHOBKa ci10eB cieyroniasi:

* BXOJHOM CIIOH;

* CKPBITBIC CIIOH;

* BBIXOJIHOH CIIOM.

Crenyer OTMETHTh, YTO BXOJHOW CJOH BKIIIOYAET KOJMYECTBO HEHPOHOB, COOTBETCTBYIOLIEE
KOJIMUYECTBY MCXOJIHBIX MIEPEMEHHBIX, a KOJMYECTBO HEMPOHOB BBHIXOJHOTO CJI0S COOTBETCTBYET KOJIUYECTBY
KJIaCCOB B JIaHHBIX. J[aHHBIC XapaKTEPUCTUKH COOTBETCTBYIOT HEMPOHHOM CETH MPSIMOTO PaclpoCTpaHEHUs,
I7ie HEHPOHBI CJI0S1 HE CBSI3aHbI MEXAY COOOH, a CBSI3aHBI TOJIKO C HEHPOHAMHU COCEIHEro CIIOS. AKTUBALUS
HeHpoHa MPOU3BOIUTCS Ha OCHOBE pacueTa Beca €ro BIMSHUSA Ha OCHOBE CYMMBbI BXOJIHBIX JTaHHBIX.

[TockonbKy TeMITBI pocTa CEIBCKOTI0 X035HCTBA MPEACTABIAIOT COOON CTATUCTUYECKUM A NaHHBIX,
IUTS TIeTiel TPOTHO3UPOBaHUs BhIOpaHa pekyppeHTHas HelipoHHas ceTh (Recurrent Neural Networks (RNN))
[2], xoTOopas mpeICTaBJIIET COOOHW MOJEHb TJIyOOKOro OOydYeHHs, HACTPOCHHYIO Ha 00paOOTKy u
npeoOpa3oBaHKe BPEMEHHBIX PSAOB CTATUCTUYECKUX JIAHHBIX B TAKOH JKe MMOCIIeIOBATEILHBIN Ps/l JAHHBIX.

Cxema paboThI CX0Ka C KIACCUYECKOM HEMPOHHOH CEThI0, OJJHAKO CKPBITHIA CIIOH MMEET CBOWCTBO
nopropsitonieiicss 0opadbotku. OH coxpaHseT NMpeAbIIYyIIe JaHHBIE CO BXOJHOTO CJOS C MOCIEAYIONMM UX
KCIIOJIb30BAHUEM B HOBOM IMKJIe 00paboTku/mporuosa. Creayer OTMETHTh, YTO TOCKOJIBKY 00paboTka
JaHHBIX MPOHMCXOAMT IOCIENOBATENbHO, CHHXKAETCs APQPEKTUBHOCTh NMpU padore ¢ OOJBIIMM MaCCHBOM
nHpopmanur. COOTBETCTBEHHO MJISl 3TOro HEo0XOoAMMO OoJbllle MaMATH M BPEMEHH Ha peau3aluio
nporiecca oOy4eHUs U MOTyYeHHS IPUEMIIEMBIX PE3YJIbTaTOB.

W3 MHOXecTBa BapMaHTOB apXUTEKTYPHl PEKYPPEHTHON HEWPOHHOW ceTH B paboTe MpeiaraeTcs
HCTIONB30BaTh JIOJTOBPEMEHHYIO KpaTKoBpeMeHHYIo namsTh (Long short-term memory (LSTM)). ITonoOHast
BapHaIysl IMO3BOJSET yBEIMYMBATh O0BEM NAMATH MOJEIH JUIsi XpaHEHWs JaHHBIX 3a OoJiee JUIMHHBINA
MPOMEXYTOK BpeMeHH. OTmermM, 4To Kiaccmdyeckas RNN 3amomuHaer camoe TmocienHee BXOJHOE
3HavueHue, npu ToM uro LSTM mo3Bossier 3anmoMuHATh OoJbliee KOJMYECTBO IMOJIE3HOH MH(POPMALUHU U3
Bcero pszga naHHbX. DyHkuus 3a0biBaHus mno3BossieT LSTM sddextuBHEee HCIONB30BaTh pecypehl
BBIYUCITUTEIbHON TEXHUKH M B OIPEJCICHHOW CTENeHW SKOHOMHTH BpeMs Ha uTepanusx. K oCHOBHBIM
KOMIIOHEHTaM apXxuTeKTypsl LSTM crnenyer oTHECTH COCTOSIHUE STYEHKH M PUIBTPBI, KOHTPOJIUPYIOLIUE 3TO
COCTOSIHME, KOTOPBIE, B CBOIO OUepe/ib, IIOAPA3ACISIOTCS Ha: 3a0bIBaHMs1, BXOJHON U BBIXOAHOHN (QDUIIBTPEI.

2



Ha ocHOBe pa3mu4HbBIX CXeM CyIecTBYIOT Bapuanuu LSTM.

Cmomposvie enasku. Hambornee pacmpocTpaHeHHass Bapualus, MpeIroiararonias, 4to (UIbTPbI
MOTYT Ha0JIFOJJaTh COCTOSIHUE STUCHKH.

Obvedunennvie guibmpsi. B Takol Bapuanmy (QUIBTPHl 3a0bIBAHUS U BXOAHOW (MIBTP BIHSIOT
COBMECTHO Ha Tpolecc 3a0bITHs Kakoi-1u6o uH(opManuu B mepuoi oOydenus. Kak mpaBuio, HoBas
nHGOPMALIUS 3aMMCHIBACTCS TOTIA, KOTAa cTapasi nHGOpPMAaLus CTUPACTCS.

Ynpasnsemvie pexyppenmuvie metipousi. JlaHHas Bapualnus HEMHOTo OBICTpee W TMPOIIE B
HCIONb30BaHUHU, TaK KaK COAEP)KUT Ha oauH (uibTp MeHblle. Kak u B mpenpinyiiel Bapuanuu GUibTpbl
3a0bIBaHMS ¥ BXOAA 00bequHEHB! B ofanH. OuibTp 3a0BIBaHUS K€ 3aMeHeH Ha (WIbTp cOpoca M YyCTpOeH
nHaye.

I'nybokue ynpasnsiemvle pexyppeHmHuvle HelipoHsl. SIBISIOTCS Pa3HOBHUIHOCTHIO OMMCAHHOW BBIIIC
BapHaliK U coiepKaT (GUIBTP ITTyOMHBI B LEIAX UCTIONB30BAHUS STUCEK MaMATH APYIHX (COCEAHUX) CIIOEB.

Mexanuzm uacos. B nanHOM Bapuanyu CKPBITHIA CIOH UMEET JOMOTHUTENbHbBIC MOIYIH, KaXKIbIH U3
KOTOPBIX 00pabaThIBacT BXOAHBIE JaHHBIE CO CBOCH BPEMEHHOM JeTaNnn3alueH.

B kauecTBe OCHOBHOI'O IMPOrpaMMHOI0 OOecHeueHHs I pealn3aliy [OCTaBICHHOMN 3a1aun B3siTa
IIMPOKO PAcCIpOCTpaHCHHAS W 3apeKoMeHaoBaBIIas ceds rardgopma «Matlaby n moarpykaemsrii x Heit
MHCTPYMEHT JuIsd 00ydeHHs1 HeHpoHHbIX ceteir Deep learning toolbox [3]. JlaHHBI MHCTPYMEHT MO3BOJISIET
BOCIIOJIb30BATHCSl BO3MOXHOCTSAMH BBIUMCIUTEIBHON TEXHUKU B TIOJIHOM O0BbeMe. 3anporpaMMHPOBaHHOCTh
OTICNBbHBIX OJIOKOB IO3BOJISIET 32 OTHOCUTEIBHO KOPOTKHM MPOMEXYTOK BPEMEHH CTPOUTH DPa3IHYHBIC
MOJISJIM ¥ TMPOBOJUTH COOTBETCTBYIOIIME HMTEPAlMM AJISl anpoOaluyl MpeanoioKeHui. JiIsi BpeMeHHBIX
psamoB ucnoib3oBaitack yukiws LSTM (LSTM network for sequence-to-sequence classification).

B kxauecTBe BXOZHOrO M BBIXOIJHOTO CJIOEB OmpenesieH | mapamerp, TO €CTh OAHA IEPEMEHHAs, B
HAIlleM clly4dae TeMIT IPUPOCTa CeNTbCKOro Xo3siicTBa. [lapaMeTp 3anoMuHanust HHQOPMAIHU C TIPEIBIAYIINX
cioeB BbICTaBieH Ha 3HadeHne 100. OKclepuMeHTH TIOKa3ald, 4YTO C OOJNBIIUMH 3HAYCHHUSIMH
YBEJIMYMBACTCSA BpEMsl Ha WTEpalyy, [IPU HE3HAYMTEIILHOM M3MEHEHMU KOHEYHOI'O pe3yibTara. 3HAueHHUE
napamerpa epochs, To ecTh HOJTHOTO NPOXOAa TAaHHBIX AJIsT 00yYEHUsI HEHPOHHOMN CeTH, BEIOpPAaHO HA yPOBHE
1000, a mepemenHasi nmepBoHavabHON oOydatomiedd mo3unmu (Initial Learn Rate) pasna 0.0003. IIpu Takux
3HAYEHUSIX apaMeTPOB B MPOLIECCE UTEPALINI C KaXXIbIM HOBBIM MOJHBIM ITPOXOJIOM COKPAIAINCH IIOTEPH B
oOyuenun (mini-batch loss), a Taxke mokazaTenb CpeqHEKBaIApaTHIHON OommMOKK (root-mean-square error
(RMSE)) (cM. Tabnuiry).

3HaueHMs MMoKa3aTesel urepanuii npu 3HaueHnd napametpa Initial Learn Rate = 0.0003 u 0.0001
(pasrpaHrYeHbl HAKIIOHHOW 9epPTOH)

[Ipoxon Urepauus CpenHekBaipaTHYHas OMMOKa [ToTepu

(Epoch) (Iteration) (Mini-batch RMSE) (Mini-batch Loss)
1 1 1,00/1,00 0,5/05
50 50 0,95/0,98 0,4/05
100 100 0,92 /0,96 0,4/0,5
950 950 0,76 /0,91 0,3/04
1000 1000 0,75/0,90 0,3/04

HcTovHuK: MpoMeKyTOUHBIE pacueThl P BHITIOJIHEHHN CKpHUITa Mojienu B «Matlaby.

Kak BugHO W3 Tabnwipl, 3Ha4eHHWE OMMOKK U mporryckoB mpu mokasarene 0,0003 3HaunTenbHO
HUXKeE, 4eM Ipu nokaszarene, pasHoM 0,0001.

OOmias kapTuHa TPOTHO3a IOCIIe UTepalii ¢ Hambojee MPUEMIIEMbIMU 3HAYCHHUSIMH MapaMeTpOB
MOJIEJIH TIPEe/ICTaBJIeHA Ha PUCYHKE.

Ha ocHoBanumm nuHaMUKM (CM. PHCYHOK) MOXKHO CIeNaTh BBIBOZ, YTO MOJAEIb YUWUTHIBAET
orpenesieHHble KoneOaHus, MH(GOpMauus O KOTOPBIX HMMEETCSd Ha BPEMEHHOM OTpe3Ke Uil OO0y4deHus
(mepuonst ¢ 1 mo 190). PesynbTaTsl MOAETHUPOBAHHS W MPOTHO3a MOMONAYT JJIS aHaIN3a JOJITOCPOUHBIX
TEH/JCHIMHA M LHUKJIOB B CEJIbCKOM XO3siicTBe, Ui pa3pabOTKU CTPATErHYECKOro IUJIaHa W peau3alyn
CBOEBPEMEHHBIX 1 HEOOXOIMMBIX MEpP MMOJINTHKH.
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daxkTHYecKHe ¥ TPOTHO3HBIE 3HAYEHHS TEMIIOB TPHUPOCTA CEIHCKOTO
xo3saiicTBa JlampHelmee — HWCCICOOBaHHME  JAHHOM  TEMAaTHKH  BO3MOXKHO IO

HaTpaBJICHUIO PACIIUPEHHUSI
HEHPOHHOW CETH [OMOJIHUTEIbHBIMU [AaHHBIMH, YYWTBHIBAIOUIMMU KakK BHEIIHHE, TaK H
BHYTpEHHHE (aKTOPHI, BIHUSAIOUINE HAa POCT CEIBCKOTO XO3HCTBA. B KauecTBe 0OBACHAIONIMX
MEePEMEHHBIX B 00I1yI0 0a3y JaHHBIX TOTIOJHUTEIHHO BO3MOXKHO BKIIOYUTh TaKHe NOKa3aTelu,
Kak [4]:

YPOKaltHOCTb 3€PHOBBIX KYJBTYD;

TeMIIepaTypa OKpY’Karolei cpeapl;

KOJIMYECTBO OCA/IKOB;

n3MeHenue 1eH Ha ['CM, B 4acTHOCTH, Ha AU3€IbHOE TOIIHBO;
rocyJapCTBEHHas MOAJEPIKKa (IOTALMH ) U Ka4ECTBO 3eMEJIbHBIX PECYPCOB.

JIONOJHUTENBFHO JUIS  YJIY4YIICHUs KadecTBa MPOTHO30B W IONy4YeHUs OoJjee
CTaOMIIBHBIX PACYETOB HEOOXOUMO OUHCTHTH PsiJl OT CE30HHBIX KOJIEOaHUH.

B kadecTBe WMHCTPYMEHTOB pealM3allMd TakXKe CJIeAyeT YIOMSHYTh O UIHPOKO
pacnpocTpaneHHbIX OuOnnorekax «Keras» u cucrembl «TensorFlow» mis rimy6Gokoro
usydenus B cpene «Python» [5-6].

3axmouenue. [IpeacraBieHHas B cTaTbe MOJENb TIyOOKOTo OOyueHHsS Ha OCHOBE
PEKYPPEHTHON HEHPOHHOU CETH C apXUTEKTYpOH MAOITOCPOYHOM KPATKOCPOYHON NaMATH
MoKa3ajia BO3MOXXHOCTb IIOJIyYEHHSI OLCHOK IEPCIEKTHBHOM AWHAMHMKH PacCMaTpUBAaEMOIO
nokazarens. OnHako Ha (OHE KOMIUIEKCHOCTH W MHOTOTPAHHOCTH JIAHHOTO TIOAXO0Ja
HEOOXOIMMO JajibHEelIIee HCCIeOBaHUE W PacCIIMPEHHWE MOJENH JUIS MPOTHO3MPOBAaHUS
TEMIIOB TPUPOCTA CEJIBCKOTO XO3SMCTBA M JIPYTUX IEPEMEHHBIX, UMEIOLINX Ba)XXKHOCTh M
HHTEpEC K UCCIIEIOBAHUIO.
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