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YIIK 665.584

PASPABOTKA KOCMETWYECKWX GPELACTB C
NENTUAAMUA 10 U NOCAE LUYT APHHTA

TAJNAXMUTOBA 3MWNNA PYCTEMOBHA

CTYAEHT
OIrB0Y BO «KasaHckuin HauMoHasbHbIN UCCefoBaTeNbCKI TEXHOIOTMYECKUI YHUBEPCUTET

HayuHb1ii pykogodumens: CaymuHa Hamanbsi BukmopogHa
K.X.H, doueHm
@Ir60Y BO «KasaHckull HayuoHasbHbIG uccriedosamerbCKUl mexXHoMoaudeckul yHusepcumemy

AHHoTauus: Mpoleaypbl yaaneHus BOoC Ha Tene U3BECTHbI C AaBHUX BpeMeH. OfHOI M3 Takux mpoLeayp
ABNSETCS LUyrapyHr, KOTOPbIA [0 CUX NOP NOMb3yeTCs NOMyNsAPHOCTbIO Gnaroaapst CBOMM MpeuMyLLecTBaM.
3T0T cnocob anunsUuKM SBNSeTCs runoannepreHHbiM, 6esonacHbiM 1 addekTuBHbIM. Llenblo uccneaosaHms
6bino paspaboTaTb KOCMETMYECKME CPEACTBA 4O M NOCHE NpoLeaypb! LyrapuHra ¢ pasnuyHbiM1 NenTUAHbIMU
[06aBKkamMy 1 NPOAHaNN3MPOBATh UX BIUSHWE Ha KOXY.

KnioueBble cnoBa: LyrapuHr, caxapHas nacta, anunsuus, yaaneHue Boroc, Nentumpl.

DEVELOPING OF COSMETIC PRODUCTS WITH PEPTIDES BEFORE AND AFTER SUGARING
Galiakhmitova Emilia Rustemovna
Scientific adviser: Sautina Natalia Viktorovna

Abstract: Forms of hair removal have been known from ancient times. One of such forms is sugaring that is
still popular nowadays due to its benefits. This epilation method is hypoallergenic, safe and efficient. The aim
of the research was to develop cosmetic products before and after the procedure of sugaring with various pep-
tide additives and to analyze their effect on the skin.

Key words: sugaring, sugaring paste, epilation, hair removal, peptides.

BBeaeHue

OpfHvM 13 OpeBHeNLWNX cnocoboB yaaneHns BONOC Ha Tene ABISETCS LWYrapyHr, B X04e KOTOpOro npo-
WCXOAMT yAaneHue BOMOCKOB BMECTE C KOPHSMU MpU MOMOLLM TYCTOM CaxapHOW nacTbl. [103TOMy LUyrapuHr
TaKKE Ha3blBaT caxapHon anunsumen. LUyrapuHr npeactasnsieT coboi Gonee SKOHOMWUYECKW BbIFOAHYH
anbTepHaTUBy [pYruM MeTofaM YAaneHWs BOMOC Ha Tene, CHKas npu 9TOM PUCK TpaBMaTM3aLuu KOXMU W
obpasoBaHus pybLOB, XxapaKTEPHbIX AN1st TaKUX METOAOB, Kak OpUTLE M aNMNALMS ropsuMmM Bockom [1, ¢. 660].

BbicokokayecTBeHHasi NpoecchoHanbHas nacTa Ans WwyrapuHra UMeEeT NOSTHOCTBH HaTyparbHbIi CO-
ctaB. bnarogaps aToMy OHa runoannepreHHa, akornormyHa u abconiotHo besonacHa. CaxapHas nacta Nnerko
pacnpenenseTcs no NoBepXHOCTU Tena, NO3TOMY ee YacTo NPUMEHSIKOT ANS yOaneHns BOOCKOB Ha 60nbLImnX
yyacTkax Tena: Horax, pykax v xusote [2, ¢. 311]. LyrapuHr otnnyaeTcs ot BOCKOBOW 3NUNSLMK TeM, YTO Nna-
CTa NPUANNAET TOMbKO K BOMOCKaM M MOXET BbITb 3thPEKTUBHO UCMONb30BaHa ANS yAaneH!s BONOCKOB pa3-
MepoMm 4-7 MM 1 BPOCLUMX BOMOC, B TO BPEMS KaK Ans NpOBEAEHUs BOCKOBOW SnUnSLMM AMHA BOMOCKOB
[oMmkHa coctaensate 7-10 Mm [3, ¢. 156]. B oTnnume oT Bocka, caxapHyto NacTy MOXHO HAHOCUTb Ha KOXY He-
CKOIbKO pa3 4o Tex Mop, Noka OHa He YTpaTuT BCE CBOM BaXHble CBONCTBA. ELLe 0aH1M NpeynMyLLecTBOM nac-
Tbl SBMSETCA TO, YTO OHA NErko NPOHUKAET B YCTbe PONNMKYNA, MOMHOCTLIO yAanss BOMOCKW, HE nomas ux,
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4TO NPUBOANT K YBENUYEHWNIO ANUTENBHOCTM adhdhekTa. [ins npoBeaeHns npaktniecku 6e360nesHeHHoN npo-
Lieaypbl WyrapuHra HeobxoanMo nogorpeTb caxapHyto nacty Ao 36-38°C, To ecTb 40 TemMnepatypbl Tena.

B cocTaB npodeccroHanbHoM nacTbl BXOAAT (DPYKTO3a W rMIOKO3a, MoMnyvaeMble Yalle BCero nyTem
nHBepcuu. [Ins 3TOro nNpu NPOW3BOACTBE CaxapHOW NacTbl B €6 COCTaB BKIHOYAKOT IMMOHHbINA COK, KOTOPbI
HeobXxoauUM NS pacLUenneHns caxapa Ha rmoko3y U pykTosy. JIMMOHHas KMCNoTa B MIMMOHHOM COKE SBMS-
€TCA KaTanu3aTopoM MHBEPCUM U TMAPONU3YET MOMEKYNbI Caxapo3bl MPW HarpeBaHUn caxapa. Peakuns npo-
TekaeT criegyioLLmm obpasom:

C12H2011 (caxapo3sa) + Ho.O — CeH1206 (rmtoko3a) + CeH120s (hpykTO3a)

Monyyaemas CMeCb MOHOCaxapuaoB SBNSIETCS MEHEE KPUCTaNMYECKo, Yem COBCTBEHHO caxap. Takke
[aHHas peakuns MOXeT npoTekaTb Npy NPOCTOM HarpeBaHuK caxapa ¢ BOAO B OTCYTCTBUE KUCIOTHOIO KaTa-
nu3a. Macta 6e3 NMMOHHOM KUCINOTbI AOMbLUE COXPaHSIET CBOW CBOWCTBA, OHa sIBNsieTCs 6onee nunkoi v uen-
KOW, JonblLUe He 3abuBaeTCs BONOCKaMu, NpK 3TOM JyYlle 3axBaTbiBas Aaxe 04eHb ManeHbkue BONocki [4].

Pa3paboTka KOCMeTU4YEeCKMX CPeACTB C nenTugamu
CpeqcTBa € nenTugamu 3aHUMaloT OfHY U3 NUAMPYIOLMX NO3ULMIA cpean KOCMETUYECKUX CPeacTB C
A0Ka3aHHON 3(h(PEKTUBHOCTBIO M 6€30MacHOCTLIO NMPUMEHEHMS. B CBA3W € 3TUM Hamu BbIo paspaboTaHo Tpu
peLenTypbl KOCMETUYECKUX CPEACTB C NenTaamu 4o W nocne npoueaypb! WyrapuHra. B kayectse nentugos
Bbinu BbiBpaHb! aprupenuH, 6uonentug EL u cunycai.
BbIno nomnyyeHo Tpu NPOMEXyTOYHbIE PELIENTYPbI rens, NOCbOHa U Kpema, C pasnnyHbIMK TUnamu nen-
Tga (puc. 1).

S -

Puc. 1. F'enb ¢ 6uonentugom EL nepep wyrapuHrom, NOCLOH € aprupeniMHOM nepes WyrapmHrom,
KpeM ¢ cunycanHoM nocne wyrapuHra

KocmeTnyeckuin renb npeacTaBnsieT coboit BA3koe CPeacTBO-Xene Ans yxoda 3a Koxen. B ocHose
chopMyIbl NPOAYKTa nexar Boga, b1onormyeckn-akTuBHbIe BelecTBa ¢ 40OaBNEHNEM XENUPYIOLWMX KOMMO-
HeHTOB (reneobpasoBateneit) u nentud. K3 Tpex BolIbGpaHHbIX HaMW NENTULOB CamMblM MOAXOAALMM ANS rens
sBnsietca buonentug EL. bnarogaps gaHHOMy nenTuay refb He TONMbKO OYMLLAET, YBRaxXHSeT, 06e33apaxm-
BAET, 3aXWBNSET, HO M YKPENNSeT MEXKNETOYHbIN MATPUKC, CnoCOBCTBYET CWMHTE3y KonnareHa, ynyudwas
yNpyrocTtb Koxu. [ns Toro Ytobbl NpoLeaypa LwyrapuHra npoLusia MakcumansHO KOMADOPTHO, @ BOMOCKK Nerve
ObINo yoanuTb, koxa AomkHa ObiTb anacTuyHoM 1 ynpyroin. C NOMOLLbHO JAHHOTO CPEACTBa XenaeMbin pe-
3ynbTtat 6yaeT AOCTUrHYT.

KocmeTnyecknin IOCbOH — XMAKOe Npo3payHoe KOCMETUYECKOe CPEACTBO A1 YXOAa 3a KOXEN, B BUAE
BOJHOrO pacTBOpa, B COCTAB KOTOPOrO BXOAAT aKTMBHOAEWCTBYIOLME BeLLecTBa. B Hallen peuenType akTue-
HOZENCTBYHOLLMM BeLLecTBOM Obin BbiOpaH AprupenuH. IMeHHO ¢ HUM NOCLOH MOMYYKUNCs NPO3payHoON OAHO-
POZHOW 1 OAHOMA3HON XNAKOCTbIO. [TOMMMO OUMLLALLMX aHTUCENTUYECKNX, aHTUBaKTepuanbHbIX, 06e3xin-
PUBAIOLLMX, PAHO3AXMBMAKLMX CBOMCTB NOCLOH 00MagaeT CBOMCTBOM paccnabnsite MblLbl, TEM CaMbIM
npensaTcTBys 0Opa3oBaHWI0 3aroMOB Ha Koxe, Takke obecneunBaet rnybokoe nuTaHue LEPMbl, MOBbILLAET
BbIPabOTKy KOMNareHOBbIX BOIOKOH, YBENWNYMBAET 3MACTUMHOCTb KOXM, YCTPAHAET NOKanbHbIE MECTHbIE BOC-
nanuTenbHbIe NPOLECCHI.
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lMpyMeHeHne YBNAXHAKOLErO Kpema nocrne SnunsUMOHHON npoueaypsl Heobxoaumo. Ero coctas no-
MOXET YCMOKOUTb W CMSAMYUTL KOXY, CHATb pa3apaxeHue 1 NOKpacHeHue, a Takke nNpefoTBpaTUTb USMULLIHION
CYXOCTb W Apyre HexenatenbHble nocneacTsns. LWyrapunr snsetcs nonHoueHHon CITA-npoueaypoi, KoTo-
pas BKoYaeT B cebsl He TONbKO yAaneHne HexenartenbHbIX BOSIOC, Nerkuii Maccax, KOCMETUYECKUI yxof, HO
W HEXHbIA NUKHT, Briarogaps KOTOPOMY YryyLlaeTcs NMPOHUKHOBEHWE NENTUA0B B KOXY. [MNaBHbIM akTUBHO-
AENCTBYIOLLMM BELLECTBOM B COCTaBe Hallero kpema Obin BblbpaH nentua CunycanH. 31O nepsbli NenTua-
HbIN KOMMIIEKC, NO3BONSIOLMI YMEHbLUMTL NONUdepauuo agmnoLmMToB 1 COKpaTUTL 06pasoBaHue XupoBom
TKaHU Ha KNETOYHOM ypoBHE. C HUM Kpem UMEET XOPOLUY TEKCTYPY, CPEACTBO NIErko pacnpeaenseTcs npu
HaHeCeHU Ha Koxy, obragaeT agheKTOM nocne ANUNALUKL: rMagKkocTb, MArKOCTb.

BbiBog

LLyrapuHr — ogHa 13 Hanbonee 6e3onacHbiX 1 ObICTPLIX MpoLeayp No yAaneHu Bonoc Ha Tene. Kpo-
Me TOro, LIyrapuHr siBnsetca Gonee npeanouTUTENbHBIM METOAOM ANs MOAEN C YYBCTBUTENBHOW KOXEN,
BPOCLLVMU BOFIOCaMK, a TaKke ANs Noaeit C BapukosHbIM paclumMpeHnem BeH. INpu Bbibope caxapHoW nacTbl
BaXHO obpallaTb CBOE BHWMaHWe Ha €€ cOoCTaB, OHa 0043aTenbHO AoMKHa copepxatb caxap (ppykToay,
[II0KO3Y), a Takke, B BOMbLIMHCTBE CryvaeB, TMMOHHbIA COK. Bbin paspaboTaH 1 NoryyYeH KOMMMeKC KocMe-
TUYECKMX CPEACTB [0 M nocre npoueaypb! WyrapuHra. Torosbli BUA, Nosly4eHHbIX NPOLYKTOB NpeLcTaBnseT
coboi renb, NOCLOH M kpeM. [JobaBka NenTuaoB B AaHHbIE KOMMO3ULMM OKa3bIBAET NONOXUTENBHOE BIMSIHUE
Ha KOXYy, CMsirvas ee, OkasblBasi paHO3aXMBASIOLLEE AEACTBME, a TaKkKe CNocoBCTBYS CUHTE3Y KonnareHa.
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[0/YYERWE BAKTEPHAJIbHOI0 YA0bPEHWA
HA OCHOBE M0J104HOW CbIBOPOTKM,
COEPXALLEI0 BAKTEPW POJIA
AZOSPIRILLUM, WWCCIIENOBAHWE ETO
BANAHNA HA NNPOPACTAHWE OBCA

YEPKACOBA M0JIUHA BTAQAUMUPOBHA

Bakanasp

HayyHb1i pykoeodumens: Mazpad3se EneHa UnbuHuyHa
cmapwuli npenodasamerb
@Ir60Y BO Yomypmckuli 20cydapcmeeHHbIll yHusepcumem

AHHOTauma: B cTatbe aBTOp 0003pEBAET HEKOTOPble YXe WMELLMecs cBefeHus o Baktepusix poga
Azospirillum 1 onucbiBaeT UTOMM UCCNeoBaHUs BNWSHUS BakTepuanbHOro yaobpeHnst Ha OCHOBE MOMOYHON
CbIBOPOTKU, coaepxalLero pusobaktepun poga Azospirillum Ha npopacTaHue oBca.

KntoueBbie cnoBa: baktepuu, ukcaums a3oTa, okpyxaroLlas cpeaa, noyusa, azospirillum.

PRODUCTION OF BACTERIAL FERTILIZER BASED ON WHEY WITH SPP. AZOSPIRILLUM. THE STUDY
OF ITS EFFECT ON THE GERMINATION OF OATS

Cherkasova Polina Vladimirovna
Scientific adviser: Magradze Elena llyinichna

Abstract: in the article, the author reviews some already available information about Azospirillum spp. and
describes the results of a study of the effect of a bacterial fertilizer based on whey with rizobacterium Azospiril-
lum spp. on the germination of oats.

Key words: bacteria, nitrogen fixation, environment, soil, azospirillum.

Hacenexve 3emnun BecnpectaHHO pacTeT, 3afaBasi CeNbCKOXO3AMCTBEHHOM OTpacnu Bce bonee n 60-
nee BbICOKYH0 MnaHKy 06beMOB NMPOM3BOACTBA NPOAOBONLCTBUS. CyLLECTBYET psif HEKOTOPbIX TPYAHOCTEN,
OrPaHWYMBAIOLLMX BO3MOXKHOCTW MULLEBON NMPOMBILLMEHHOCTY, HANPUMEP, HEXBATKa NaxXOTHBIX 3eMeNb W LO-
POroBM3Ha yaoOpeHuit, HeOOXOAMMbIX B BbIPALMBAHNM PA3NMYHBIX KyNbTyp PaCTEHWIA, B TOM YKCTIE U KOPMO-
BbIX KyNbTyp ANnsi pa3BeaeHns ckota. OpHako, paboTy Cenbckoro X03sMcTea MOXHO ONTUMU3MPOBATh, CAENaB
ero Oonee NpoAYKTUBHBIM, @ BIIMSHUE Ha OKPYXKatoLLYH Cpefly MEHEE pa3pyLLUMTENbHBIM.

OyeBMAHO, YTO MPOLYKTMBHOCTb OTPAcnM BO MHOTOM 3aBWUCUT OT NAOA0POAWS nouB. purogHoit ans
NCMOMb30BaHNS NOYBY AENAET B NEPBYIO OYEPEab €€ XUMUYECKUIA COCTaB 1 MPUCYTCTBUE B HEN MUKPOOPTa-
HW3MOB, CMOCODOHbIX BCTYNaTh C KynbTypaMu pacTeHUiA B CUMOMOTUYECKE OTHOLLEHMS, NOCKOMBbKY Takue op-
raHM3Mbl BIUSIIOT Ha CMOCOBHOCTL PacTEHNI k Bonee akTUBHOMY POCTY U Pa3BUTHIO.
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BaktepuancHble yaobpeHns abcontoTHO Ge3onacHbl Ans OKPYXXaloLei cpeapl, YTO SABSETCS WX HECO-
MHEHHbIM NMPEeUMYLLECTBOM Nepea ApYrummn Bugamu yaobpeHun.

Llenb paboTbl: BbisBreHMe BANSHUSA BakTepuanbHOro yaobpeHus Ha OCHOBE MOJSIOYHOW CbIBOPOTKY,
cogepxatero Azospirillum, Ha BCXOXeCTb U POCT OBCa.

3apaum:

1. BblgenuTb a3ocnmpunnbl U3 pusocgepsl 3nakoBbIX.
[MonyunTb yaobpeHus nyTem BblpallmBaHus HakTepuin Ha MOMOYHOW CbIBOPOTKE.
ViccnepoBatb BnusiHWE yA0OPEHUs Ha pocT OBCa B MOYBE.
ViccnepoBatb BnusHWe yaobpeHre Ha pocT 0Bca Ha (hurbTpoBasbHoW Bymare
CpaBHUTb BNnsiHE yA0OPEHNIA, COAepaLLMX a30cnupunsibl M a30TobakTepbl, Ha POCT OBCa B MOYBE.

gk

OBLLME CBEAEHUA O BAKTEPUAX POOA AZOSPIRILLUM

Azospirillum — 310 a3pobHble rpamoTpULaTENbHbIE reTepoTPOdbI, YCKOPSKLLME POCT pacTEHUI, Cno-
COOHble BNUSTb HA POCT 1 YPOXANHOCTb MHOMOYMCTEHHbBIX BUAOB PACTEHMIA, OCYLLECTBAAKT UKcaLmio asoTa
B MUKPOa3pOdUIbHbIX YCMOBUSX, UMEKOT arpOHOMUYECKOE M dKonornyeckoe 3HayeHue [1, 19 ¢.].

OcHoBHasi TeOpUst OTHOCUTENBHO CMOCOBHOCTW BaKTEPU K YCKOPEHWIO pOcTa 3aKMoyaeTcs B UX CMo-
COBHOCTM CHHTE3MpOBaTb Pa3nuyHble (PUTOrOPMOHLI, KOTOPbIE, B CBOK OYepeadb, YNyylaoT PoOCT KOPHENH,
ancopbumio Boabl U MUHepanbHbIX BELLECTB, YTO B KOHEYHOM UTOre AaeT Bonee KpynHble W, B BOMbLUMHCTBE
cnydyaes, bonee NpoayKTUBHble pacTeHus. [laHHas Bepcust BCE elwe obcyxaaeTcs, Tak kak NpoaorxaroT
HaKannMBaTbCA HOBbIE AaHHble O (PUKCaLMM a3oTa M BO3LEeACTBAN Ha MembpaHbl. C MOMEHTa MOBTOPHOIO
OTKpbITMSA B cepeaunHe 1970-x Obino aokaszaHo, YTO a30CNMPUNIIbl SBNSOTCS BECbMa MHOr006eLLaroLLmMmMi po-
croctumynupytowmmu 6aktepusimin (PCB). B HEKOTOPbIX PasBMBAIOLLMXCS M PA3BUTbIX CTPaHaX ANl MHOTUX
KynbTyp a30Cnupunsibl UCMONb3YKTCA B kayecTBe BaKTepUONOryeckoro MHOKyNsHTa otgensHo, nnbo cos-
MeCTHO ¢ apyrumu PCBE nnv Be3nkynspHo-apBycKynspHbIMU MUKOPU3HbIMK rpubamu (BAM). Tak xe oHu cny-
XaT NOTEHUManbHbIMW areHTaMu s peLleHus akonornyeckux npobnem. CornacHo OBLWMPHBIM reHeTuye-
CKUM, BMOXMMUYECKUM U MPUKNAZHBIM UCCIEL0BaHUAM, a30CTMPUIIbI CYUTAIOTCS OQHUMM U3 Hambonee u3y-
yeHHbix PCB. [2, 44c.]

K pogy Azospirillum otHocaT 18 wrammoB Oaktepuir, 3TU LUTaMMbl OTHOCATCA K OTpsgy
Rhodospirillales, k nogknaccy Alphaproteobacteria. [Ins HUX ABNSeTCA xapaKTepHbIM YCTAaHOBNEHME C pacTe-
HUAMU W LPYrMMU pU30CHEPHBIMU MUKPOOPraH3Mamm pacTeHNn CUMBUOTUYECKUX OTHOLLIEHNH.

BOMbLUMHCTBO M3BECTHBIX LITAMMOB Oblfin NOMYYeHb! U3 NPUKOPHEBOM YaCTW PACTEHWUA UM NOYBbI, XOTS
HekoTopas YacTb Obina BblaerneHbl U3 HexapakTepHbIX cped 0buTaHns A4S NoYBEHHbIX BakTepui, a UMeHHO bak-
TepuanbHble MaTbl, CHOPMUPOBABLUMECS B CEPHOM UCTOYHIKE, 1 OTpaboTaHHOE LOPOXHOE MOKpbITHE [3, 76 C.].

Bnepsble asocnupunnbl Bolgenun MaptuH benepuHk. 3T 6akTepum cnocobHbl pacTn Ha 6e3a30THbIX
arapoBblX cpefax W UCMONb3YHT BblAENSAeMy0 CrU3b Kak 3alWTHBIA MEXaHU3M OT BO3LEWNCTBUS KUCIOpoaa,
TEM cambIM NpenaTcTeys Auddysum kucnopoaa B cpege [4, 88 c..

[insa asocnupuni xapakTepHa oTinumMTeNbHas cnocobHOCTb k MeTabonuamy asoTa 1 yrnepoga, AaHHas
cnocobHoCTb cnocobeTBYeT afanTauui, NPUXMBAEMOCTU W XU3HELEATENBHOCTU MUKPOOPraHU3MOB B YCI10-
BMSIX KOHKYPEHLMM ¢ apyriumu baktepuamn [5, 75 c.].

[Mpu HebnaronpuATHBIX YCNOBUSX Cpefbl, TakuX kKak, Hanpumep, Aeuunt nutaHus, baktepum cnocob-
Hbl NepexoauTb B LMCTONOAOOHbIE COCTOSHMSA, 3@ CYET Yero noBbllaeTcs BbhkuBaeMocTb. Mopdonornye-
CKUM W3MEHEHUSIM COMYTCTBYIOT Pa3BUTHE BHELLHEN 0BONOYKM, COCTOSLLEN U3 NONUCAXapUaOB, U HaKonneHue
nonn—P—-ruapokcnbyTtupata. MNonn—B-rmapokcnbyTupaT CryXuT UCTOYHUKOM 3HEPTMM W yImepoda B CTPecco-
BbIX yCNoBUsiX [6, 487 c.).

[ins asocnmpunn xapakTepHa NoBbILEHHas NOABWMXHOCTb, ABNSAIOWAACS JONOMHUTENBHBIM 3aLUMTHBIM
(hakTopoM BBUZY BO3MOXHOCTM K Murpauuu B bonee GnaronpusiTHble 30HbI, @ UMEHHO B pusocdepy. [o-
ABWKHOCTb AocTuUraetcs bnarogaps AONONHATENbHBIM (prarefinam, KOTopble HyXHbl GakTepusam ans cnoco6-
HOCTU K ABVXXEHMIO B NNOTHBIX M XUAKUX Cpefax. Y asocnmpunn 0TMeYaeTCs NonoXUTeNbHbIA XEMOTAKCUC K
KOPHEBbLIM CaxapaM, OpraHNYecKUM KUCAOTaM, 3KCCyaaTam, aMUHOKMUCIIoTaM. B onbiTax BbisiBneHa Murpaums
A. brasilense B pu3ocdepy NpOPOCTKOB MLIEHWLBI W MOKa3aHa ee 3aBUCKMOCTb OT YPOBHS Bfiark B Moyse, KO-
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TOpOt 1 NumuTUpyeTes. Ha npumepe Azospirillum brasilense Bbinn NpeAcTaBneHsbl okasaTenscTea cnocob-
HOCTM a30CTMPUNN K cBOGOAHOMY [IBUKEHMIO Yepe3 BOAHYIO MNeHKy B uccnenoBanmsx Mosa Bawawa. [laH-
HbI NPOLIECC B €CTECTBEHHBIX YCIOBUSX OKa3bIBAET 3HAYNUTESIbHOE BIIUSHME HA XEMOTAKCUC MUKPOOPraHu3-
MoB. K Tomy xe, Azospirillum cnocoBHbl k aspoTtakeucy [7, 11 c.).

Azospirillum otnnyatoTcs MHoroobpasuem metabonuama Na. 3Tn bakTepum cnocobHbl K ocyLlecTene-
HWO BCeX peakumn uukna N2, Kpome HUTpudmkauum. A3oCcnupuniibl, B 3aBUCKMOCTW OT CBOWCTB LUTaMMa,
obecneunsatoT pacteHus N2 B npouecce asoTukcauuv u geHutpudmkaumn. B kayectse uctounHnkos Nz ans
MWUKPOOPraHU3MOB CYXXMT @30T U3 aTMOCEPbI, PasnyHbIe HATPATbI U HUTPUTI, @ TaKkke aMMOHWiA [8, 3 C.].

B ycnosusx oTcyTcTBMSA Kucnopoaa Gaktepuy MCMOSb3YHT Kak akLuentop AbIXaTenbHOro anekTpoHa
HWTPaT M BOCCTaHABMMBAOT €r0 [0 MOMEKYNSPHOro a3oTa Yepe3 HUTPUT U OAHOBANEHTHbIA OKcupa as3oTa. B
Xugkux cpegax Azospirillum cnocobHbl 0CYLECTBAATL a30THUKCALMIO TOMBKO IULLb B YCMOBUSIX MOHWKEHHOTO
pasnenns Oy. MpucyTcTBME HUTPATOB B CpeAe YrHeTaeT asoTgMKCaLMIO, HO ONpeAeneHHbIe KOHLEHTpaLmm
HeobxoauMbI Ans npouecca AeHUTpudUKaLmm, 3a NpoTekaHne KOTOPOW Y a30CmMpun OTBETBEYAKOT AUCCU-
MUNSTOPHbIE HUTPUTPeayKTasbl, npespatlarowme —NO2 8 N2O [9, 79 c.).

BakTepun no hopme NpsiMbIe UM HEMHOTO U30THYTbI, @ AAaMETpP COCTaBASET OKoNo 1 MKM, avHa 2,1-
3,8 mkm [10, 82 c.].

Bce npegcrasutenu Azospirillum spp., kpome A. halopraeferanse, (hakynbTaTueHble S3HAOMTHI, MO NpU-
YMHE TOro, YTO OHW CNOCOOHBI KOMOHM3MPOBATL MOBEPXHOCTb, @ TAKKE W BHYTPEHHIOK YacTb KOpHEN. Mpu Tom,
MOTYT MPOHMKATb BHYTPb KOPHS M PacTy B MEXKIETOUHbIX MPOCTPAHCTBAX Kak 3HAO(UTHI, HO Yalle BCero npea-
CTaBreHbl anngutamu. HekoTopble LWTaMMbl COCOGHBI 3aCensTb BHYTPEHHIOW KOpHEBYHO YacTb [11, 202 c.).

Kakoe-T0 Bpemsi a3ocnupunibl CYMTannUCh NpeacTaBuTeNsmMu Cy6TPONMYECKOM WU TPOMMYECKOM 30HbI,
nosgHee Hbinn 0bHapyXeHbI 1 B 30HaX YMEPEHHOTO 1 CybapkTuyeckoro knumata [12, 3407 c.].

[10 YACNEHHOCTW, Ha rpaMM PU3OCEEPHON NOYBbI B MOYBAX YMEPEHHOW 30HbI a30CNMPUIIIbI BCTpEYa-
I0TCS B MEHbLLEM KONYECTBE, YEM B TPOMUYECKUX 1 CyBTpOnMYeckx 3oHax. 10 JaHHbIM uccregoBatenen 13
MonbLun, B pu3ocdepe KynbTyp SYMEHS U KyKypy3bl NIIOTHOCTb BakTepuit COCTaBUNa OT HECKOMbKUX €AUHNY-
HbIX KNETOK [0 ABYX ThICAY Ha OAMH rpamm noyskl [13, 952 c.].

PE3YNbTATbI UCCIIEAOBAHUI U X OBCYXAEHUE
BbIOENEHWE EAKTEPUN POLIA AZOSPIRILLUM

[ns Toro, ytobbl nonyuntb Gaktepun poga Azospirillum ncnonb30BanUCh Takue pacTeHust Kak: exa
cbopHas (Dactylis glomerata L.), TumocbeeBka nyroeasi (Phleum pretense L.), MaTiuK 0bbIkHOBEHHbIN (Poa
trivialis L.), c NOBEPXHOCTW KOPHEBON CUCTEMbI KOTOPbIX BbIAENANNCL 06pasLbl MUKPOOPraHU3MOB.

B npouecce BblAeneHus 1 KynbTUBUPOBAHUS Ha SNEKTUBHON NUTATENbHOW TBEPAON CPeae U3 NOSTyYeHHbIX
KynbTyp Hanboree yaayHbIMK Oka3anuch 0BpasLibl C KOPHEBOW YacTU MATIIKA 0BbIKHOBEHHOTO. [laHHble KynbTy-
pbl cofepxxanu GonbLUKe MO YUCTIEHHOCTI KOMOHUMN, K TOMY e CPeay HIX OTCYTCTBOBAIM NNeCHEBbIE rprbb.

B xoae panbHemwero MHOroKpaTHOro nepecesa yaanoch NOMy4YuTb YUCTYIO KynbTypy 6aktepuit poga
Azospirillum. Baktrepun naeHTUHULMPOBANUCL METOLOM MUKPOCKONMPOBAHWS U NO XapakTepHOMY HaneTy Ha
cpege. B npenapate azocnupunnbl UMEKT hopmy BUOPMOHA 1 06n1agatoT CnMpanbHOM NOABMKHOCTLIO.

PE3YNIbTATbI OMbITOB MO MPOPALMUBAHWUIO CEMAH OBCA MOCEBHOIO
(AVENA SATIVA L.) B NOYBE B 3ABUCUMOCTHW OT BUJA NOJIUBA

[ns oueHkn BnusHMS yoobpeHns Ha pocT oBca noceBHoro (Avena sativa L.) Obino uccnenoBaHo He-
CKOIbKO MapaMeTpoB, @ MMEHHO 3aBUCUMOCTb AMUHbI KOPHEN W AnKMHbI NOBEroB OT Biga NOMMBa B pasnnyHble
CE30HHbIE Nepuobl.

Ha pucyHke 1 npefcrtaBneHbl AaHHbIE MO 3aBUCMMOCTY NMPOpPaCTaHNs CeMsH OBCa B MOYBe OT BiAa No-
nuea (neto).

Kak BngHo n3 rpadmka, cpeam obLyei maccel cemsH, 60nbLue BCEro MPOPOCHO TEX, B NOYBY C KOTOPbI-
MW 6bINI0 BHECEHO YA06peHme, 4To COCTaBnno 75% OT KONMYeCTBa NOCAKEHbIX CEMSIH B KOHTEHEPAX C 3TUM
BMAOM nonvea. [MpoMexyTouHble pesynbTaThl MoKasanu CeMeHa, BbIpOCLMe Ha CbiBOPOTKE, 61%, MeHbLue
BCEro B30LLNO CeMSH Ha Boae 6e3 JOMONHUTENbHOTO BHECEHUS ApYruX BewwecTs, 47%.
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Puc. 1. 3aBucuMoCTb NpopacTaHusa cemMsiH OBCa B NOYBe OT BUAA NonuBea (neTo)

Mo anvHe nobera NpopocLLMe CeMeHa NPOAEMOHCTPUPOBANM CreaytoLLmMe pesynbTaTbl, 0TOBpaxeHHbIe
Ha pUCYHKe 2:

Mo AaHHbIM rpadmka MOXHO 3aMeTUTb, YTO Cpean Haubonee AnNWHHLIX CTebnei npeobnagaloT pacTe-
HWS, KOTOpble POCu Ha yaobpeHuu, cpean Bonee HU3KOPOCHbLIX PACTEHUIA Yalle BCero BCTPEYatoTes Te, YTo
POCIN Ha BOAE, MPOMEXYTOYHbIE pe3yNbTaTbl Y PacTEHWN, BblpalMBaEMbIX Ha CbiBOpOTKe. MakcumanbHas
AnnHa noberoB pacteHuit coctasnna 36,5 cM, a MUHUMarbHas 23,3 cwm.
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Puc. 2. 3aBucuMOCTb ANKUHLI NOGEroB OBCa OT BUAA NONMBa (NeTo)

YcnoBHble 0603HaYeHus: cTonbLblI CUHErO LBeTa — pesynbTaThl NOcne nonuea BOAOM, CTONGLb! OpaH-
XEBOrO LiBeTa — pe3ynbTaThl Nocne nonvea yaobpeHuem, ctonbubl ceporo LBeTa — pesynbTaThl NonmBa Cbi-
BOPOTKOM.

MOoXHO Ccka3aTb, 4TO B KOHKPETHO 3TOM Cny4yae nokasartenu ans yaobpeHns u CbiIBOPOTKU MPaKTUYECKN
OLMHAKOBbIE U CUMbHBIX Pa3NyMin He UMELOT. BEpOSTHO, 9TO CBSA3AHO C TEM, YTO B CbIBOPOTKE COLEPXKMTCS
BOnbLUOE YNCIIO PasNNYHbIX BELLECTB W 3fIEMEHTOB, KOTOpble GraronpusTHO NOBAWSM Ha POCT PacTEHWN.
Mol cuuTtaem, 4to ans 6ornee YeTKOM KapTuHbI CriedyeT NPOBECTU 3KCNEPUMEHTbI B OTKPLITOM FPYHTE, TaK Kak
BakTepusiM B yooOpeHumn HyxHO 60nbLue BPEMEHM ANS TOro, YTOObI NPOHUKHYTL B pr3ocdepy 1 3akpennuTbCs
B HeW, TaK e He WCKIIYaeTCa BMUSHUE KOHKYPEHTHbIX OTHOLIEHWS! paCTEHWI 3a OrpaHU4EHHOE MPOCTPaH-
CTBO B KOHTEWHEpE.

[ins cpaBHeHMs 3 heKTUBHOCTM YA0BPEHUs B Apyrie Ce30HHbIE nepuoabl Bbinn NPOBEAEHD! OMbIThl B
OCEHHE-3UMHWIA Nepuog, pe3ynbTaTbl NPeACTaBNeHbl Ha PUCYHKE 3 1 4.

Ha pucyHke 3 nokasaHbl AaHHbIE MO BCXOXECTU CeMSH. Bonblue BCero CemsH B3OSO Npu NOSMBE Cbi-
BOPOTKOM, YTO COCTaBWO 75% OT uMcna NoCaXeHHbIX B KOHTeNHep ¢ yoobpenuem. Mo 61% B3owno Ha yaob-
PEHUM 1 BOAE.
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Puc. 3. 3aBuCUMOCTb NpopacTaHusa CeMsiH OBCa B No4Be OT BUAa NonmBa (0CeHb)

lMpopoclune pacTeHus nokasanu cneaytoLyne pesynbTaTbl, PUCYHOK 4:

Cpenu cambix Bbicokux noberos npeobnaganu pacteHus,, BolpalleHHble Ha yaobpeHuu. MpomexyTou-
Hble peaynbTaTbl OblNK XapaKTepPHbI ANs pacTEHWN, KOTOPbIE NONMBANNCL CbIBOPOTKON, aHaNOrnyHble, HO 60-
nee HU3K1E NokKasaTen BCTPeYanuch Ha PacTeHNsIX, BblpaLleHHbIX TONbKO Ha BoAe. [1pn 3TOM MUHUMAnbHbIE
W MaKCUMarnbHble 3HAYeHWs! ANWHbI PacTeHWA ObinK ropas3fo HWKE, YeM B NeTHWA nepuod. MuHumanbHas
AnvHa noberos coctasuna 14 cm, a makcumanbHas 26,9 cm.
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Puc. 4. 3aBMCMMOCTb ANKUHLI N0OEroB 0BCa OT BUAA Nonmea (0CeHb-3UMa)

YcnoBHble 0603HaYeHnst: cTonbLbl CUHETO LiBeTa — pesynbTaThl NOCne nonmea BOAOM, CTONGLb! OpaH-
XEBOrO LiBeTa — pe3ynbTaThl nocne nonmea yaobpeHnem, ctonbubl ceporo LpeTa — pesynbTaThbl Nonmea Cbl-
BOPOTKOM.

Mbl cumTaem, YTo Takue nokasaTenn Npexae BCero CBA3aHbl C XapakTepPHbIM AN 9TOr0 BpeMeHu roga
YMEHbLUEHWEM [MUHbI CBETOBOIO [HS, @ TaKKE C MEHbLLEN BMNAXHOCTbLIO BO3AyXa, YeM B NETHUI Neprog,

B BeceHHUI nepuog nokasaTenn HeCKOMNbKO M3MEHUNCE, YTO NOKa3aHO Ha pUCYHKaX 5 u 6.

Ha pucyHke 5 oTobGpaxeHo KOnM4ecTBO NPOPOCLUMX CEMSH. BonbLue BCEro ceMsiH Npopocrno B KOHTE -
Hepax, COAEPXMMOe KOTOPbIX NONNBanoch yaobpeHuem, 4to coctasuno 80,5% 0T M3HayanbHO 3anoXKeHHOro
yncna CeMsiH B KOHTEHepbI ¢ yaobpeHnem. Ha cbiBopoTke B30LLMO 66,7% OT M3HayamnbHOro Konm4ecTsa ce-
MSIH B KOHTeMHepax, Ha Boge 50%.
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Puc. 5. 3aBUCMMOCTL NpopacTaHKs ceMsiH OBCa B NOYBE OT BuAa NonuBa (BecHa)

[MpopocLune pacTeHns BbIPOCHM CO CeayHLMMIA NOKaaTensmMu, pPUCyHoK 6:

Cpean camblX BbICOKMX pacTeHMM Yalle OCTalbHbIX BCTpeYanucb Te, YTO BbIPOCHM Ha yaobpeHuu,
NPOMEXYTOYHbIE MoKasaTenu yalle Bbinn y pacTeHui, KOTOpble POCAK Ha CbIBOPOTKE, Camble HU3KOPOCHbIE
9K3eMnnspbl B BOMbLUMHCTBE CRyYaeB BCTPEYaUCh Y pacTeHU, CeMeHa KOTopbIX nonmeanuch Bogoi. Ca-
Mbl€ HU3KUMK Bbin nobery AnuHon 23 cMm, a camble ANMHHbIE 36 CM.
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Puc. 6. 3aBucumocTb pocta noberoB oBca OT BUAA NonvBa (BecHa)

YcrnoBHble 0603HaYeHns: cToNbLbI CUHErO LBETa — pesynbTaThl Nocne nonuea BOAOM, CTONGLb! OpaH-
XEBOro LiBeTa — pe3ynbTathl nocne nonmea yaobpeHuem, cTonbubl ceporo LBeTa — pesynbTaThbl Nonmea Cbl-
BOPOTKOW.

Mbl cunTaem, YTo Takue pesynbTaTbl MOMYYUIIUCH MO MPUYKMHE YBENMYEHUS JONTOTbI CONHEYHOrO HS, U
MOBbILLEHWS BMNAXHOCTU BO3YyXa.

Takum 06pa3om, Mbl MOXEM caenatb BbIBOA, YTO YAobpeHue Ha OCHOBE MOMOYHOM CbIBOPOTKM W Hak-
Tepun poga Azospirillum okasblBaeT NONOXUTENbHbLIN 3PGEKT HA poCT NoBeroB 0BCa NOCEBHOMO.

PE3YNIbTATbI OMbITOB MO MPOPALIMBAHUIO CEMAH OBCA MOCEBHOIO C
UCMNONb30BAHUEM ®UNIbTPOBAITLHON BYMAU

Kak 1 B onbiTax no npopaLlmBaHnio CEMsH B MOYBE, NpU NPOpaLLMBaHUK C UCMONb30BAHUEM (DUILTPO-
BanbHON Bymaru uccnefoBannch Takue nokasatenu, kak gnvHa noberoB 1 AnuHa KOpHeW B 3aBUCUMMOCTM OT
rnonuea B NETHWUN 1 OCEHHE-31MHUI Nepuoab.

Tak, Ha puCyHKe 7 MPOLEMOHCTPUPOBAHA 3aBUCMMOCTL pocTa noberoB 0Bca OT BMAa nonuea (NETo)
Npw BbIpaLLyBaHuM Ha PuUnbTPoBanbHoON bymare.

Nyywe Bcero nokasana B pabote cebs MOMoYHas CbIBOPOTKA M BOAA, ANWHA Noberos coctasuna ot
6,40 cm. go 21,80 cm.
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Puc. 7. 3aBucumocTb pocta noberos oBca OT BuAa Nonu1Bea (NeTo) npu BbipalyuBaHUm
Ha (hunbTpoBanbHON bymare

YcrnoBHble 0603HayYeHs: cTonbLbI CUHErO LBETa — pesynbTaThl NOCne nonuea BOAOM, CTONGLb! opaH-
XEBOro LiBeTa — pe3ynbTathl nocne nonuea yaobpeHnem, ctonbubl ceporo LBeTa — pesynbTaThl Nonmsa Cbl-
BOPOTKOW.

AHanornyHble pesynbTaTbl Obln NOMyYeHbl U NpWU NOBTOPEHWN OMbiTa B OCEHHE-3UMHWIA Nepuod, YTO
[EMOHCTPUPYETCS Ha PUCYHKe 8, OTpaaloLlem 3aBMCMMOCTb pocTa noberoB oBca OT BMAa NonmBa (0CeHb-
31Ma) Npy BbIpaLMBaHUW Ha PUNbTPOBanbHOK bymare.

Iyywwe Bcero nokasana B pabote cebst CHOBa MOMOYHas CbIBOPOTKA 1 BOAA, ANMHA No6eros coctaBuna
4,0 cm. ans cambiX HU3KOPOCHbIX N0GeroB, camble AnvHHbIE coctaBumm 19,9 cm.
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Puc. 8. 3aBucumocTb pocta noberoB oBca OT BUAA NonmBa (0CeHb-3UMa) NPy BbipaLMBaHUM
Ha (hunbTpoBanbHOK bymare

YcnoBHble 0603Ha4eHNs: cToNbLbl CMHETO LiBETa — pe3ynbTaTbl NOCne Nonvea BOAOW, CTONOLb! OpaH-
XEBOTO LBETA — pe3ynbTaThl nocne nonuea yaobpeHnem, ctonbubl ceporo Lseta — pe3ynbTaThl NONMBa Chl-
BOPOTKOM.

Takue nokasaTtenu obbACHAKTCA TeM, 4To Ans paboTbl yaobpeHns npexae Bcero Heobxoanma noysa,
MOCKOIbKY a30CUPUNIIbI ABNSIOTCA prU30baKkTepUsMu.
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Mcxons 13 AaHHbIX pucyHKoB 9 1 10, NOCBSLLEHHbIX 3aBUCKMOCTM ANNHBI KOPHEN OBca OT BiAA Nonvea
Mpy BblpalMBaHU Ha pUrbTpOBarbHON Gymare, BULHO, YTO KOPHW PaCTEeHWU Takke Jyylle POCnu Ha BOAE M
CbIBOPOTKE, YeM Ha yA06peHuu.
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Puc. 9. 3aBucumocCTb ANUHLI KOPHEW OBCa OT BUAA NONMUBa (NeTo) npu
BbIpaluBaHUM Ha unbTpoBanbHon bymare

YcnoBHble 0603HaveHus: cTonbubl CMHEro LiBeTa — pesynbTaThbl NOCHe Nonvnea BOAOKW, CTONBLbI OpaH-
XEBOTO LBETa — pesynbTaThl nocrne nonuea ygobpeHnem, ctonbubl ceporo Lgeta — pesynbTaThl NONMBa Chbl-
BOPOTKON.
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Puc. 10. 3aBMCUMOCTb ANMHLI KOPHEN OBCa OT BUAA NonmBa (0CeHb-3UMa) Npy BbipalUBaHUM

Ha (hunbTpoBanbHOI bymare

YcnoBHble 0603HaYeHnst: CTonbLbl CUHETO LiBETa — pe3ynbTaThl NOCMe Nonmea BOAOM, CTONGLb! OpaH-
XEBOrO LiBeTa — pe3ynbTaThl nocne nonmea yaobpeHnem, ctonbubl ceporo LBeTa — pesynbTaThl Nonmea Cbl-
BOPOTKOM.

Mbl cunTaem, YTO NokasaTenu 3aBMCUMOCTH AMUHbI KOPHEN OBCa OT BWAA MONMBA NPW BblpaLLMBaHWM
Ha unbTpoBanbHOM Bymare ToXe CBA3aHbl C TEM (DaKTOM, YTO Ans paboTbl yaobpeHns npexae Bcero Heob-
X0AMMa MnoYBa, MOCKOMbKY a3ocnupuinbl SBRAKTCS pu3obakTepusmn. Beugy OTCYTCTBUS BO3MOXHOCTM ANS
co3gaHus cumburoaa, yaoobpeHue He okasano addhekta Ha poCcT pacTeHuit.
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PE3Y/NIbTATbI OMbITOB MO MPOPALIMBAHUIO CEMAH OBCA MOCEBHOIO
(AVENA SATIVA L.) B NOYBE C UCMONb30OBAHWEM YOOEPEHUSA HA OCHOBE MOJIOYHOM
CbIBOPOTKW U BAKTEPUA POLJA AZOTOBACTER.

[ns cpaBHeHus aphekTBHOCTM paboThl yaobpeHus Ha ocHoBe baktepui poga Azospirillum mbel npo-
BEMM ONbIT MO NPOPALLMBAHMI0 CEMSH OBCA MOCEBHOTO B NOYBE C NPUMEHEHNEM ya00peHns Ha 0CHOBE BakTe-
puin poga Azotobacter, pucyHok 11.

B 60nbluMHCTBE CNy4YaeB caMbiMy BbICOKMMY Bblnn NokasaTenu y CeMsiH, KOTOpble MOnMBannCh CbiBO-
POTKOM, MPOMEXYTOYHbIE Pe3ynbTaTbl y CEMSH, NONBAEMbIX YA0OPEHNEM 1 BOAOW, POCTKN CEMSIH, NONVBae-
MbIX yaoOpeHuem, nonagatoT BO BCE MHTEpBarbl, HO UX BCTPEYAETCA MEHbLUE, YEM TeX, KOTOpble MonuBa-
N1 BOAOMN.

MuHumanbHas anuHa noberos coctaBuna 6,5 cm, a MakcumanbsHas 37,6 cm. [lnana3oH 3Ha4eHui oka-
3arncs MeHblUe B CpaBHeHUM ¢ paboToi yaobpeHns Ha ocHose bakTepuin poga Azospirillum.
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Puc. 11. 3aBucumocTb pocta nob6eros oBca OT BuAa nonvea (BecHa).
B kayectBe ynoopenus Azotobacter

KonnuecTBO 00BEKTOB,
IIT
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YcrnoBHble 0603HaYeHus: cToNbLbI CUHErO LBETa — pesynbTaThl NOcne nonuea BOAOM, CTONOLb! OpaH-
XEBOro LiBeTa — pe3ynbTathl nocne nonuea yaobpeHnem, ctonbubl ceporo LBeTa — pesynbTaThl Nonmea Cbi-
BOPOTKOW.

BeposiTHee Bcero Takue nokasatenu oObsICHSITCS TeM, YTO Ans oBca 6onee npeanoyTUTeNnbHO Yao6-
PEHWE Ha OCHOBE a30CMMPUIN, MOCKOMbKY B OTAMYME OT CBOBOLHOXMBYLLETO a30ToGakTepa, a3ocnmpynibl
0bpasytoT ¢ pacTeHusIMK cuM6103 B pu3ocdepe, Ha YCTaHOBNEHNE KOTOPOrO XOTb U TpebyeTcs Bpems.

PE3YNbTATbI MO BbIABNEHUE KOJIMYECTBA KOE B YAOBPEHUU
lMpoBeas noceB MeTOAOM Koxa Mbl BbISICHAMN, YTO GakTepum XOpoLo pacTyT Ha pa3baBrieHHON Mo-
MOYHON CbIBOPOTKE, B CEMUKPATHO pa3BefeHHOM pacTBope HacuuTbiBanoch 1010 konoHueobpasytowmx egu-
Huy (KOE). baktepumn nokasanu akTMBHbIA POCT NOCHEe MHOMOKPaTHbIX pa3BedeHui, Tak kak Azospirillum spp.
OTHOCATCS K MUKpOaapodunam.

BbiBoabI

1. Asocnupunribl Bbiny BblgeneHbl U3 NPUKOPHEBOI YacTU MSATNMKA 0BbIKHOBEHHOTO.
2. OnbITbl NOKa3any, 4To BbiAENEHHbIE GakTepum XOPOLLO PacTyT Ha pa3BeeHHON CbIBOPOTKE.
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3. YpobpeHue nonoxuTensHO BAUSIET Ha POCT OBCa B NOYBE, NOCKOMbKY GakTepun BCTynatoT B CUM-
B1o3 ¢ pacteHusmn. nnHa noberoB pacTeHuin, KoTopble Obinn BbipalleHbl ¢ NpuMeHeHneM yaobperus, Geina
Bonblue, Yem y Tex, YTO BbipallMBanuch Ha Boge Ha 2,5% (neto), Ha 20% (BecHa), Ha 16% (oceHb-3uma).

4. YpobpeHue He okasano NONOXUTENbHOMO BAMSHWAS HA POCT OBCa Ha (huNnbTpoBanbHoW bymare, Tak
KaK y MUKPOOPraH13MoB OTCYTCTBYET BO3MOXHOCTb NONACTb B pu3ocdepy.

5. YpobpeHue, cogepxallee a3ocnupunnbl, Nyylle BAWSIET HA POCT OBCa, YeM yaobpeHue, copep-
Xallee a3oTobakTepbl.
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JUNIPERUS OBLONGA CEMbW GUPRESSACEAE
M.B. bU0JKONOrMHECKME W NAHALLAGTHBIE
OCOBEHHOCTH THTA

AXME/I0B 3.b.

MarucTpaHt

HONIALLIOB f.X.

npodeccop
TaLKeHTCKW rocyapCTBEHHbIV arpapHbI YHUBEPCUTET

AHHOTaumsA: B 03eneHeHNM Xurblx MaccuBoB Mo BCEMY MUPY 0COB0E BHUMaHWE YAenseTcs XBOWHbIM NOpo-
[am, obragaroLM BeICOKUMI AEKOPATUBHBLIMM CBOCTBAMM M YCTOMYMBBLIM K (hakTOpam OKpYXaloLLelt cpeabl, U
nx gekopaTueHbIM chopmam. Begetcs Gonbluas paboTa no 1CNonb30BaHMO APEBECHbIX NOPOS U COPTOB XBOWA-
HbIX NOPOZ B 03€MEHEHNN, CEMEHHOM W BEreTaTMBHOM cnocobax pasmHoxeHus. O6 3ToM roBopuTCS B CTaThbe.
KntoueBble cnoBa: fepeBo, AekopatneHoe, Cupressaceae, Juniperus oblonga, ceMeHHoe, ryCToBETBUCTOE.

JUNIPERUS OBLONGA FAMILY CUPRESSACEAE M.B. BIOECOLOGICAL AND LANDSCAPE
FEATURES OF THE TYPE

Akhmedov E.,
Yuldashev Y.

Abstract: In the landscaping of residential areas around the world, special attention is paid to conifers, which
have high decorative properties and are resistant to environmental factors, and their decorative forms. A lot of
work is being done on the use of tree species and varieties of conifers in landscaping, seed and vegetative
propagation. This is stated in the article.

Key words: tree, ornamental, Cupressaceae, Juniperus oblonga, seed, densely branched.

Numerous studies have been conducted on the use of coniferous tree species and varieties in
landscaping, seed and vegetative propagation methods. It should be noted that the species in the family
Cupressaceae are resistant to environmental factors and have strong phytoncide properties and are widely
used today in landscaping and landscape design. Representatives of this family are widely involved in urban
landscaping in North America, East Asia, the Caucasus, European countries, as they are highly scenic and
resistant to external factors. The widespread introduction of the Cupressaceae family for landscaping,
especially in the hot and arid regions of Central Asia, requires the scientific substantiation of their growth and
development characteristics, the development of ways to determine their resistance to environmental factors
and increase reproductive efficiency.

Particular attention should be paid to landscaping, infrastructure improvement and landscaping in
accordance with modern architectural rules, expanding the range of new trees and shrubs adapted to the
harsh continental climate, acclimatization of new species and forms resistant to landscaping, introduction of
their promising representatives in the regions. deserves special attention.

Some information on the bioecological features and landscape of the Cupressaceae family in our
country can be found in T.I. Slavkina (1968), T.V. Esipova (2004), R. Babadjanov (2010), L.H. Yoziev (2018),
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B.X. We can see this in the scientific research of Boysunov (2018) and others. However, these data do not
allow large-scale cultivation of many species in the conditions of the Republic. Therefore, in the conditions of
introduction in different regions of the country, the duration of the initial stages and stages of ontogeny of this
species, seasonal growth, development, study of seed yield, development of methods of propagation and
cultivation and recommendations for landscaping is one of the most pressing issues.

In the study of trees and shrubs of this type, introduced in our country, a textbook "Landscaping" has
been created. This manual provides methods for landscaping of residential areas in Uzbekistan, the selection
of trees, shrubs and ornamental plants for individual objects. In addition, information is provided on the history
of landscaping, the impact of trees on the microclimate, types of planning, the use of different color
compositions, the standardization of trees. Complex issues related to landscaping of various facilities: parks,
forest alleys, streets, hospitals, schools, kindergartens, roads, industrial enterprises are covered. However, the
types of trees and shrubs used in landscaping are described. There is information on the technological
preparation of areas, care of planted seedlings, organization and conduct of agro-technical work. This focuses
mainly on open-seeded species, including species belonging to the Cupressaceae family [35; Pp. 24-27,
102; 91-104-p.].

One such highly scenic species is the Juniperus oblonga M. Bieb. (Seeds of seven-year-old seedlings
from Azerbaijan, Armenia and Sukhumi were introduced to the Tashkent Botanical Garden in 1955. [68; pp.
327-435].) we can recommend.

Juniperus is a tall ornamental tree with a small, densely branched oblong. The country is well adapted to
climatic conditions. In recent years, it is widely used in landscaping, and the demand for this species is
growing. Based on these requirements, research work was carried out in 2020-2021. In field experiments,
seed germination was 40-44% and the leaves remained green during the winter. In our experiment on
vegetative propagation, cuttings were prepared from 1-2-year-old branches of the mother tree 10-12 cm long.
After being placed in a shady place, clean river sand, placed on a rooting stimulator, a callus bundle was
formed on the cuttings in the first half of 3-4 months, and the first primary roots began to form on the cuttings.
Root rate of cuttings in the stimulator ranged from 68-75%, and cuttings that did not form callus and did not
germinate at all were 25-32%. Based on our research experiments on the Juniperus oblonga type, we
recommend vegetative propagation as an effective propagation method.
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N3YYEHWUE BIINAHNA CNOCOBOB MOCEBA HA
BECHY KAHAICKWX KPbIXKOBHMKA

ANAMOB @M.

MarucTpaHT
TalLKEHTCKWI FOCYAapCTBEHHbI arpapHblit yHUBEPCUTET

JILIAHKYJI0B b.1.

[OLEHT
HayuyHo-1ccneaoBaTenbCkuid MIHCTUTYT NECHOTO X03SiCTBa

AHHoTaums: Obnagas kpacyBbIM LBETEHWUEM, [EKOPATUBHON NIMCTBOW, YCTOMYMBOCTBLIO K HEBNaronpusTHbIM
KNUMaTU4ecKUM YCnoBusM, He TpeboBaTeneH K noyse, MOXET PacTy B TEHWN NOCTPOEK 1 BOMbLUMX e PEBLEB,
KaHafCKUIA warndgen - 04HO 13 HEMHOTUX AEPEBLEB, 3aCNyXMBAKLMX 0COB0r0 BHUMaHUS W BHUMaHUS. Ero
paHHee LBETEHWe, KpacuBble pO30BO-MyprypHblE LBETHI, MOKPbIBAKOLLME BCE TENO AepeBa, NOsSBIEHNE TEM-
HO-3e1eHbIX BNEeCTALMX NUCTLEB U CBETIIO-KOPUYHEBBIX CTPYYKOB 3UMOW NPUAAKOT STOMY BUAY 0CODbI Lapm.
[M03TOMY MHTEPEC K KaHaACKOMY KPbIKOBHUKY CPEAN HACeNeHs Takxe BbICOK. B aToi cTaTbe pacckasbiBaeT-
CS1 0 U3yYeHne BIUSHKUS cnocoBoB NOCEBa Ha BECHY KaHALCKUX CEMSIH KPbKOBHMKA.

KntoueBble cnoBa: [epeBo, NaHAWAMTHbIN AnU3aiH, NECHOe XO3ANCTBO, KaHAACKMM KpbbKOBHWK, Cercis
canadensis, 606oBble.

STUDYING THE EFFECT OF SOWING METHODS ON THE SPRING OF CANADIAN ARGUVAN SEEDS

Alimov F.,
Eshankulov B.

Abstract: Possessing beautiful flowering, decorative foliage, resistance to unfavorable climatic conditions, not
picky about the soil, can grow in the shade of buildings and large trees, Canadian sage is one of the few trees
that deserve special attention and attention. Its early flowering, beautiful pink-purple flowers covering the entire
body of the tree, the appearance of dark green glossy leaves, and light brown pods during the winter give this
species a special charm. Therefore, the interest in Canadian argan is also high among the population. This
article explores the impact of sowing methods on the spring of Canadian Arguvan seeds.

Key words: tree, landscape design, forestry, Canadian gooseberry, Cercis canadensis, legumes.

The homeland of the Canadian argali (Cercis canadensis L), which has a very scenic appearance, is North
America. The flower is one of the first in early spring and still has a light purple hue before it leaves. In the form of an
intricate flower, it completely covers the tree and gives a scenic appearance. Soil-picking, moderately heat-loving
and very shady ornamental tree, so it is widely used in landscaping and in the construction of garden-park parks.

It is widely planted in the Crimea as an ornamental tree. It is wild in the western Tien Shan and Pamir-
Alay and Kopetdag. Partially damaged by frost.

The Canadian violet grows well in open ground, where the sun's rays have escaped, and where there is
lime in the soil. Canadian sage is a relatively drought-resistant and heat-loving plant that can withstand cold
weather - up to 160C. No special treatment is required for the body, it is only advisable to cut the dried and
broken branches. The root system reaches a depth of 45 cm in the first year and 1 - 1.5 meters in the second
year. The root system then develops horizontally and reaches a depth of 2 meters. During this period, the root
system surrounds the top layer of soil with a radius of 6 - 8 meters
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A small ornamental small tree or shrub up to 5-12 meters tall. The stems are round, light green, covered
with smooth, shiny leaves. Very beautiful during flowering in early spring. Purple is reminiscent of a blooming
cloud as it covers the branches of nasturtium-colored flowers, even the entire tree trunk. The flowers are
stored on the tree for up to 1 month (Figure. 1).

Fig. 1. View of the floering canada goosebrry (Cercis canadensis L.) tree and its flowers

The leaves are heart-shaped and resistant to both drought and cold. This tree is a plant, the branches
are smooth, brown, the leaves are arranged alternately, they are simple, round or kidney-shaped, the tip is
round or hollow, the bottom is heart-shaped, the edges are toothless, hairless, 5-8 cm long, 7-12 cm wide.
Leaf band 20-30 mm, 5-7 main roots. (Figure 2).
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Fig. 2. Appearance of t leaf of the Canadian argan (Cercis canadensis L.)

The yoghurt is hard, heavy, stalked, the stem is greenish-yellow, the surrounding is white-pink. It grows
slowly. Fruits - legumes are light brown, flat, ripen in August-September. It is recommended to harvest the
pods in the fall. This tree reproduces by seed. The seeds retain their germination properties for up to 2 years.

Most of the seeds fall off while hanging on the tree during the winter. Some of these pods remain on the
tree until the spring flowering. The pods are rubbed together by hand, sucked, and the seeds are separated by
hand. The seeds are 3-5 mm, smooth brown [3].

Arguvan seeds do not lose their germination for several years, even under normal storage conditions. It
also grows from twigs, green cuttings and winter cuttings.
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The growth rate of the tree is average. Seedlings grow very slowly in the first three to five years, in the
first year the characteristic feature of all xerophytic plants is also manifested in this species, that is, the surface
of the plant dries up completely (dies). In the spring of the second year, 2 - 3 new shoots sprout from the root
collar part of dormant buds, but by autumn they are also damaged by cold. Only in the third year the sprouting
branches reach 20 cm and survive even in the autumn frosts. From it the first branches are formed, after which
it continues to grow. At this time its root system is well developed. By the end of the second year, when the
irrigation works are carried out regularly, the plant height reaches 1-1.6 meters.

From the analysis of the above indicators, it was shown that when growing Canadian argan seed
seedlings, we can achieve better results than other options when the seeds are soaked in hot water at 80-850S
for 6-8 hours in spring. With this method of sowing the seeds we will be able to sow after the spring frosts.
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BIOECOLOGY AND CULTIVATION TECHNOLOGY OF
SILVER-LEAVED MAPPLE SEEDLINGS

XYCEHOBA LUNPWH LLIAPUTOBHA

MarnucTpaHt

AB[1YNINAEB 0bW1XO0H HYPUIITAEBUY

PhD poktopaHT
TaLKeHTCKW rocydapCTBEHHbI arpapHblil YHUBEPCUTET

AnHoTtaums: Ocoboe BHUMaHWe yAensieTcs UCCNeAoBaHWAM NO BbISBIEHWIO NEPCNEKTUBHbIX, NEPCNEKTHB-
HbIX, YCTOAYMBBIX K Pa3fNYHbIM BHELUHUM BPeaUTENsaM BUAaM PacTeHun u paspaboTke apdeKTMBHbIX ONTu-
ManbHbIX METOAO0B DbICTPOrO Pa3MHOXEHMS Kak OAHOMO W3 MPUOPUTETHbIX HANPaBNEHWA NaHAWagpTHOrO Au-
3aiiHa B mupe. Mcxoas u3 aTux Lenen, BaxHo 060CHOBaTb G1O3KONOMNYECKEe XapaKTEPUCTIKM BULOB KMEH,
pa3paboTtaTb TEXHOMOrMM BblpaLLMBaHWS CTAHLAPTHBIX CAXEHLEB, @ Takke PacLUMPUTb Hay4YHble MCCreaoBa-
HUS N0 UX BHELPEHUIO.

KnioueBble cnoBa: onTuMasnbHbIX METOA0B, BO3KONOrMYECKMEe XapaKTepUCTUKA, KNEH, KIEH caxapHbIi, KIeH
cepebpucTbiin, Acer saccharinum.

BUO3KONOrna n TEXHONOIMA BbIPALLMBAHUA CEAHLIEB KINEHA CEPEBPUCTbIX

Husenova Sh.,
Abdullayev O.

Abstract: Particular attention is paid to the study of high-scenic, promising, identifying plant species resistant
to various external pests and the development of effective optimal methods of rapid reproduction as a priority
of landscaping in the world. Based on these objectives, it is important to substantiate the bioecological charac-
teristics of maple tree species, to develop technologies for the cultivation of standard seedlings, as well as to
expand scientific research on their implementation.

Keywords: optimal methods, bio-ecological characteristics, maple, sugar maple, silver maple, Acer sacchari-
num.

The maple tree (Aser L.) belongs to the family Aseraseae (Aseraseae), which consists mainly of tree
plants. Their morphological feature is as follows: the leaves are simple, broad-leaved opposite. The flowers
are located on a single plant of some genus (females are not pollinated), and sometimes on different trees
(two-stemmed), the colors of which are yellowish-green in clusters. The seeds are endosperm-free. The fruits
(seeds) are winged.

There are about 150 species on Earth, which are widespread in Europe, Asia, North Africa, North and
Central America. There are 25 species in the CIS. Of these, 9 species are distributed in the Far East, 10
species in the Russian Federation and 5 species in Central Asia. In Uzbekistan, two species of magpies (A.
semenovi and A. turkestanica) are found in the western Tien Shan and Pamir-Alay mountains.

Below we will briefly dwell on some species of the maple series.

Sugar maple, or silver maple (Acer saccharinum L),. It reaches 40 m in height and 1.5 m in diameter.
The bark is gray, the leaves are three-lobed, 14 cm long, the base is sickle-shaped, the lobes are green,
hairless. The flower is bell-shaped, 5 mm long, greenish-yellow, clustered to form an umbrella.

The fruit is winged, 4 cm long, hairless, with nuts. This maple grows well from seed. The root part is
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located close to the ground. Shady tree. In autumn, when the leaves turn bright yellow, pink, red, they become
very picturesque, live up to 300 years.

The nuts are very firm and ripe. From it is obtained a sweet liquid, the amount of which reaches 6%. To
do this, in early spring, pierce the trunk of the tree, install a tube and collect the sap. It is used in the
production of various candies. The average weight can reach 1-3 kg when calculated by converting the sweet
liquid from a single tree into dry sugar. This maple grows in the forests of eastern North America.

Silver-leaved maple A. Saccherinum L - The northern boundary covers large lakes. From the southern border
to Onterio and Quebec to the new Braunschwet, the eastern border is the peninsula of the Atlantic Ocean, Florida,
Alabama, and Mississippi, the southern state of Arkansas, Kansas, Nebrasco, and Minisota. A. Saccharinum is most
commonly found in broadleaf forests, while in the north the area includes pine and broadleaf forests.

Grows well in lowlands, especially on the banks of rivers and in waterlogged lowlands, mixed with
willow, black ash, black birch, red maple and marsh white oak. Sugar also grows when mixed with peppermint.
According to Ukhanov's 1950 data, the demand for silver-colored amber is high.

"~ Fig. 1.

The flowers are located on the branches, yellow-green. The fruits ripen in September and are stored on
the tree for a long time. Seeds are flat, stratified for a long time if sown in the spring. It is not stratified when
sown in autumn. He pulls out a stick from his trunk. Increases by parchment. It also grows from the root. This
maple is a heat-loving, shade-tolerant tree, so it cannot spread to northern areas. Grows well in fertile soils. It
can withstand both drought and slight salinity of the soil.

The properties of wood are similar to those of cultural maple. In addition, this maple is resistant to air
pollution, so it is widely planted in landscaping. It comes in very handy for a green barrier. It is recommended
for use in forest reclamation works and construction of reserve rows.
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Maple blooms in April-May after leafing. The flowers come together to form a stalk and hang. They are
yellow-green in color, some unisexual (pollinated and fake bisexual), monoecious, sometimes biennial, nectar-
ine, fruiting in September. It is winged and has nuts on its wings. If seeds are sown in spring, they should be
stratified. Yavor maple grows quickly, takes deep root, sprouts from the stem. Propagated by parchment and
sometimes rooted.

Silver leaf maple seeds ripen in May and should be sown as soon as they are harvested. Pure seed
yields 75-80%. The mass of 1000 seeds is 30 g. These seeds are sown at a depth of 8 g to 4 cm per meter of
seed and germinate in 8-10 days (sprouted seedlings make up 80% of the seed).

Table 1
Seed germination times

Date
Gender name Sowing period | Date of first germination Sprouting in bulk
Tatar maple 30.10.2019 17.03.2020 25.03.2020
Turkestan maple 30.10.2019 07.03.2020 15.03.2020
Semenov maple 30.10.2019 17.03.2020 25.03.2020
Silver leaf 30.04.2020 05.05.2020 08.05.2020
Field maple 30.10.2019 20.03.2020 07.04.2020
Table 2
The duration of germination of maple species
First and last germination time, Germination time interval
Tour name
day (days)

Tatar maple 17.03-07.04 22

Turkestan maple 07.03-03.04 28

Semenov maple 17.03-07.04 22

Silver leaf 05.05-14.05 10

Field maple 20.03-19.04 30

Observations have shown that the onset of the vegetation period in plants is directly related to climatic

conditions. In particular, at the beginning of the growing season, it coincided with the first days of March. How-
ever, with a sharp drop in air temperature to -7-9 degrees on 08.09.2020, it was found that in plants this pro-
cess is temporarily stopped (10 days). Re-growth and development in plants was observed with an increase in
daily average temperature to +5 degrees.
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KAK OT/IW4UTb bNOTY BOCTOUHYH OT
KANAPUCA BEYHO3ENEHOT0?

ACAQYJINAEBA IUTHO3AXOH ACALLYJINAEBHA,
3YJIbbYXAPOBA AlY/IbIM AKUMBAEBHA

MarucTpaHTbI
TaLKeHTCKMI rocy4apCTBEHHbIN arpapHblil yHUBEPCUTET

AnHoTauums: [laHHble Buabl JEPEBbEB LIMPOKO MCMOMbL3YITCS B EKOpPaTUBHOM CafOBOACTBE U O3ENEHEHNN
ropoAoB ropoga. ATv pacTeHnst AhEKTHO BbIMMAAAT KaK B rpynnax AEPEBLEB, Tak U BbICAXEHHbIX OANHOYHO.
OHu yKpallalT Napku 1 cadbl, a Takke UCMOMb3YHTCA B Ka4ecTBe AEKOPATUBHOM XWUBOW u3ropoau. Nopon
CMOXHO MOHSATb, YeM Xe OTnM4arTCs Grota oT kunapuca. B atom ctatbe obcyxaaotcs 06 oTAMunTL 61Ty
BOCTOYHYHO OT Kunapnca BEYHO3ENEHOMO.

KntoueBble cnoBa: kunapuc BeYHO3eNeHbIN, NNOTHOCTb, AfIMHHOCTb, pPacnpoCTpaHeHne, Briota BOCTOYHAS.

HOW TO DISTINGUISH EASTERN BIOTA FROM EVERGREEN CYPRESS?
Asadullaeva D., Zulbukharova A.

Abstract: These types of trees are widely used in ornamental gardening and city landscaping. These plants
look spectacular both in groups of trees and planted alone. They decorate parks and gardens are also used as
decorative hedges. Sometimes it is difficult to understand how the biota differs from the cypress. This article
discusses how to distinguish eastern biota from evergreen cypress.

Key words: evergreen cypress, density, length, distribution, eastern biota.

[laHHble BUabI 4epeBbeB LIMPOKO UCMOSb3YHOTCA B AEKOPATUBHOM CaZOBOACTBE 1 03eNEHEHUI TOpOaoB
ropoga. OTU pacTeHus 3(hPEKTHO BbIFMAAAT KaK B rpynnax AepeBbeB, Tak U BbICAXEHHbIX OAUHOYHO. OHM
yKpaLlarT napku 1 cagbl, @ Takke 1CMonb3yTCs B Ka4ecTBe AeKopaTUBHOW XUBOW M3ropoau. MNopoi CroxHo
MOHSATb, YeM XXe OTnmyatoTcs Brota oT kunapuca.

1 0TnANYMe No MeCTy Npou3pacTaHus B ECTECTBEHHOM BUZE:

Puc. 3. buota BocTo4Has B okpecTHoCcTAX eknHa
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BnoTa BocTouYHasA B eCTECTBEHHOM BuAe pacTeT B Kutae. Vickonaemble ocTaTku Haxoaunu B TpeTUY-
HOM 1 MeSTIOBOM nepuoaax.
Kunapuc Be4Ho3erneHbIil B eCTECTBEHHOM Buae BeTpeyaetcs B VipaHe, Manoin Asuu, Cupuu, 'peuun.

Puc. 4. Kunapuc BeuHo3eneHbIi B paitoHe 96epky nposuHummu Mesn Upak

2 oTnnume: Y 6MoTbl BOCTOMHOW BETBM PACMONOXKEHbI B BEPTUKASIBHON MIOCKOCTH.
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3 otnnume: Y GUOTBLI BOCTOYHOM Kopa TEMHO-CEpast Ui KpacHo-0ypast, 0TCrianBaroLLasicsl NiacTMHKaMK.

Puc.7. Kopa ©MOTbl BOCTOYHOM Yy Knunapuca Be4HO3eJs1ieHOoro Kopa 6ypo-cepaﬂ, BOJTOKHUCTas, TOHKadA

4 | Al |
gL\ 1L

Puc. 8. Kopa kunapuca BeyHo3eneHoro

4 oTnnuve:;
Y 610Tbl BOCTOYHOM XBOS YellyeBMaHas, pacnoroxeHa KpecT-HakpecT CynpoTMBHO, C 06eMX CTOPOH

OKpallieHa B 3eneHblil LBeT. [110ckoCcTHas XBOS Ha BEPXHEH CTOPOHE HECET MO O4HOM apOMaTUYECKOM Xernes-

ke B BuAe yrnybneHHom 6opo3aku.
Y kunapuca Be4HO3eNEeHOro XBos Yellynyatasi, NoTHO npwkatas k noberam, TEMHO-3eneHas, anu-

HOM 1 MM, ArLEBUAHO-POMBMYECKO hopMbI, Tynas, kunesatas, ¢ yrnybneHHON Xeneskoin, no Kpasm Menko-
3ybuatas.
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55 NABIATAKA.T
Ky AR
7

Puc. 10. XBosi Kunapuca Be4HO3eNeHoro

5 otnnune: Y 6uoTbl BOcTOMHOM LWmwKK anmHon 10— 20 MM, cepobypble, AepeBAHUCTbIE, COCTOSAT U3
3—4 nap KpecT-HaKpecT CYNPOTMBHO PacnONOXEHHbIX YellyeK, YepenuTyaTo-Haneralwmx ogHa Ha apyryi.
YeLuyiiky yTONLLEHHbIE, HA HApYXXHOW NOBEPXHOCTM MMEOTCS 0BpalleHHble Ha3ad OTPOCTKM. [pn 0CHOBaHUM

‘-IeLLIyIZKVI OfHO unun aBa cemeru. LWnwwkn CO3peBatoT Ha BTOpOﬂ roa nocrie UuBeTeHnA.

Puc. 11,12. lnwkn 6VITbI cqu

Kunapuc BeuHo3eneHbI - 3npHOe mMacno obnagaer YCrnoKOMTENbHbIM AECTBAEM, NOMOraeT CHATb
HEpPBHOE HaMpsKeHWe, HOPManM3oBaTh NCUXMYECKOE COCTOSIHME. ApOoMaT Macna kunapuca nomoraet B 60p b-

e ¢ 6eCCOHHMLEN W NOBbILWAET HaCTPOEHKE.
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Cnucok nutepatypbl

1. Kannep O.'. XBoitHble nopofbl. JlecoBoACTBEHHASA NpaKTUKa.
2. JlecHas xpuctomatus. 1988 r.
3. CnaskuHa T.M. TonocemenHble // Aenpponorus Y3bekuctana. T. Il.
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REPRODUCTION OF MAGNOLIA IN THE
CONDITIONS OF UZBEKISTAN

CYHHATOB MCMATWNNA XUKMATWNNA YT IW,
ACANYNNAEBA QUNHO3AXO0H ACALYIIOX KWU3K

MarucTpaHTbl
TaLKEHTCKW rocydapCTBEHHbI arpapHblil YHUBEPCUTET

AHHoTauma: MarHonus (HaseaHa B YecTb 3HameHuToro 6otaHuka 1. MarHona) —spkui npeacTaBuTenb ce-
MeiicTBa MarHonueBeblIx. Y atoro cemenctea 6onne 70 Buaos. [lepeBbsi C LUMPOKOW NMpaMuaansHoi unu ce-
puyeckoi KpoHoi gocturatoT 5-8, n 20 M B BbicoTy. LiBeTbl GbiBaloT Benbimmu, po3oBbIMM, NypnypHLIMI, Kpac-
HbIMM 1 aXe CUPEHeBbIMU. B CTaTbe paccMaTtpuBatoTCs Pa3MHOXKEHWM MarHONMM B yCroBusiX Y3bekucTaHa.
KntoueBble cnoBa: MarHonusi, marHona, AepeBbsi, MarHommio kobyc, magnolia soulangeana, marHonuto
kpynHougeTkoByto, magnolia grandiflora.

PASMHOXEHWUW MATHONKU B YCNNOBUAX Y3SBEKUCTAHA
Sunnatova l., Asadullaeva D.

Abstract: Magnolia (named after the famous botanist P. Magnol) is a bright representative of the Magnolia
family. This family has more than 70 species. Trees with a wide pyramidal or spherical crown reach 5-8, and
20 m in height. Flowers come in white, pink, purple, red, and even lilac. The article discusses the reproduction
of magnolia in the conditions of Uzbekistan.

Key words: Magnolia, magnola, trees, magnolia cobus, magnolia soulangeana, large-flowered magnolia,
magnolia grandiflora.

Magnolia (named after the famous botanist P. Magnol) is a bright representative of the Magnolia family.
This family has more than 70 species. Trees with a wide pyramidal or spherical crown reach 5-8, and 20 m in
height. Flowers come in white, pink, purple, red, and even lilac. Of the 120 varieties in Uzbekistan, only a few
can be grown (the rest are really capricious and simply will not survive our harsh winters): cobus magnolia
(Magnolia soulangeana), large-flowered magnolia (Magnolia grandiflora) and some of their hybrids.

The landing site is determined in advance, given that the magnolia:

1. Prefers areas protected from winds and drafts;

2. Absolutely does not tolerate heavily limed soils:

3. Grows poorly on heavy, waterlogged and sandy soils.

The best place for planting will be sunny, in the southern regions - a slightly shaded area with light fertile soil.

Most gardeners agree that it is better to plant magnolia in the fall, when young seedlings have already
stopped growing, as if "falling into hibernation." Autumn planting should be done in mid-late October, when
there are no severe frosts yet, and the unbearable heat is gone.

Opinions differed regarding the spring planting. Some gardeners believe that young magnolia saplings,
like most trees, can be planted in the spring - in April. The latter insist that even small return frosts can cause
irreparable harm to trees that have already begun to grow, after which rehabilitation will be long and, most like-
ly, ineffective. To listen to such conflicting opinions or not is up to you. But think about whether the risk is justi-
fied: after all, a seedling correctly planted in the fall will almost 100% take root.

Having chosen a place, we begin to prepare the landing pit. Please note that the size of the hole should
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be three times the size of the root system of the seedling.

1. Having taken out the required amount of soil, mix it with rotted compost.

2. Ifthe soil is too dense, add a little sand.

3. Having prepared the earthen mixture, we place the seedling in the planting hole, in no case deep-
ening the root collar, and fill it with the mixture so that a small hole forms around the tree.

4. Then slightly compact the soil in the hole and water it well.

5. As soon as the water is absorbed into the soil, mulch the trunk circle with peat / sand or cover it
with coniferous bark.

How to grow magnolia from seeds?

Fig.1.

It is better to sow magnolia seeds immediately after picking the berries, in the fall, since it is rather diffi-
cult to preserve them until spring. Since the seeds are covered with a very dense oily shell, they must first be
scarified, that is, the shell must be mechanically destroyed (filed or chopped). After scarification, the magnolia
seeds are washed in a mild soap solution to remove the oily layer and rinsed in clean water. Having sown
seeds to a depth of 3 cm in boxes with a universal substrate, they are removed to the cellar until spring. At the
beginning of March, the boxes with seeds are moved to the windowsill, they are constantly monitored so that
the substrate does not dry out, and they are waiting for the emergence of seedlings.
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Young magnolia seedlings will not grow very quickly at first: in the first year of life they will reach some-
where 20-50 cm. Only after a year, the seedlings can be dived and planted on beds with light peat soil.

Reproduction of magnolia by layering and cuttings (vegetatively). It is better to vegetatively propagate
magnolia in the first years of life, so it will grow very quickly. Magnolia is easily propagated by layering. To do
this, in the spring, it is enough to bend, sprinkle with soil and pin down a part of a low branch, and after 1-2
years powerful roots are formed on this branch. After the formation of roots, the cuttings are carefully separat-
ed from the mother plant and "relocated" to the nursery for rearing.

There is nothing difficult in the reproduction of magnolia with semi-lignified cuttings, but the success of
the experiment is guaranteed only if you have a greenhouse. Well, or its reduced version - a mini-greenhouse
with bottom heating of the soil. Only in a mini-greenhouse will you be able to regulate the temperature and
humidity of the air, which is extremely important when breeding magnolias in this way.

The best time for reproduction of magnolia by cuttings is the end of June, it is at this time that it is
actively growing. Cuttings are cut from young plants, 2-3 leaves are left in the upper part of each, and the low-
er part is treated with any root formation stimulator.

Fig. 3.

Then they are planted in a container with a sandy substrate (clean sand or half mixed with perlite /
peat), which should always remain moderately moist, covered with a lid and provide a temperature regime
within +19 ... + 22 ° C. Lower / higher temperatures and drying out of the substrate will lead to the death of the
cuttings. Cuttings of almost all magnolias begin to take root after about 7-8 weeks, the only exceptions are cut-
tings of large-flowered magnolia, which take about 4 months to root. In open ground, rooted grown seedlings
are planted only after a year.
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DENDROLOGICAL GHARACTERISTICS AND
BIOECOLOGICAL PROPERTIES OF THE EAST
BIOTA

3YJIbbYXAPOBA AflY/IbIM AKUMBAEHA,
TEMWPOB 3/1b/10P JPT ALLIBOEBMY

MarucTpaHTbl
TaLUKeHTCKW rocy4apCTBEHHbI arpapHblil YHUBEPCUTET

AHHoTaums: NOCKOBETOYHMK BOCTOYHAS — LOSITOBEYHOE pacTteHune, KoTopoe 6y,EUJ,VICTCKVIe MOHaxu Ha3blBa-
HOT «AE€PEBOM XN3HU» 3a MaKCUMalbHYH NPOAOIHKUTESNIBHOCTb XU3HU B 1000 ner. B cTatbe paccmatpusaro T-
CA AeHapororn4yeckne XxapakrepucTukn Buoakonornyeckne CBONCTBA GUOTUKN BOCTOHHON.

KntoyeBble cnoBa: onTumarbHbIX METOA0B, BUO3KOMOMMYECKme XapaKkTepuCTnKa, NOCKOBETOYHUK, «aepe-
BOM XXM3HW», BUOTbI, LMLKW,

AEHAPONOrNYECKAS XAPAKTEPUCTUKA U BUOIKONOI UHECKUE CBOWCTBA BMOTbI
BOCTOYOU

Zulbuxarova A.,
Temirov E.

Abstract: The Oriental Platypus is a long-lived plant that Buddhist monks call the “tree of life” for its maximum
life span of 1000 years. The article deals with the dendrological characteristics and bioecological properties of
eastern biotics.

Key words: optimal methods, bioecological characteristics, flatworm, "tree of life", biota, cones.

The generic name of the eastern flatfish (Platycladis orientalis) is derived from the Greek word "bios"
meaning "life". Thus, the eastern biota can be called a tree of life. The monotypic genus Platypus Abyl was
described in 1847 from cultivated specimens grown from seeds. Subsequently, botanists considered it possi-
ble to include the eastern flatworm in the thuja genus, which had previously numbered five species: western,
giant, Japanese, Korean, and Sichuan. The plant is also called oriental flattened.

Platyvetnik is photophilous, winter-hardy and drought-resistant, moderately demanding on the soil. Ori-
ental flatweed is a spreading evergreen monoecious tree (up to 12-18 m tall) or a large shrub with an open-
work crown formed by raised branches. The crown of natural specimens is pyramidal or ovoid in shape, often
strongly branched at the base and reaches a diameter of 9-11 m. The branches of the squid are vertically di-
rected and oriented in the crown with an edge to the trunk. The bark is thin, reddish brown or gray, lamellar.
Scaly needles, dark green from the beginning of the growing season to autumn, turns brown in winter. The
cones are large, in contrast to other types of flat-headed plant, fleshy and bluish-green before ripening, later
dry and tough, reddish-brown, ripen in the first year in autumn, collected at the very beginning of disclosure.
Each cone contains 2 to 8 dull brown wingless walnut seeds. The seed is similar in size to a grain of wheat.

The oriental ploid is a long-lived plant that Buddhist monks call the “tree of life” for its maximum life span
of 1000 years. Platypus grows slowly, reacts poorly to constant waterlogging of the soil, but its requirements
for the richness of the soil are low. It has beautiful branches radiating from the central trunk and located in a
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vertical plane. Fleshy cones with hooked processes. Before ripening, bluish-green, with a bluish bloom. Seeds
are wingless, with a white spot at the base. Sometimes the biota is called the eastern thuja or flattened. Natu-
rally grows in the mountains of North China, Korea. It is an evergreen tree with a height of 15 - 18 m. The
Eastern Platypus belongs to the southern cultures and that is why it is very important to create the right climat-
ic conditions for it. In order for the plant to feel good, you should know some of its features:

Growing slowly. Tolerates heat and drought. Does not like waterlogged soil. Prefers to be in the shade,
but is also able to grow in the sun. Feels good in clay and drained soil. The temperature range in winter, at
which it grows, can range from -17 to -23 C.

"~ Fig. 1.

If the plant is grown in cold regions, it is necessary to create additional insulation for it, especially in win-
ter, otherwise the branches may freeze, which will lead to the death of the tree. There are more than 60 forms
of this plant, which differ from each other in size, the nature of the crown, the structure of the shoots, the color
of the needles and some other characteristics. The trunk of the flatfish is usually clumsy, undersized with
branchy branches. The roots of the trees go into the crevices of the rocks. In culture, it can reach a height of
up to 8 m. For landscaping, it is used in Central Asia, Crimea, the Caucasus, and the southeastern part of
Ukraine. In its homeland, in Northwest China, it grows to the size of a large tree. In our conditions - a small
tree with an oval or pyramidal crown up to 8-10 m in height. In Uzbekistan, it most often grows with shrubs.
The average annual growth in biota ranges from 5 to 20 ¢cm, depending on the age and growing conditions.
They form cones annually, give viable seeds. The needles are scaly, flat, bright green, brown-brown in winter
and early spring. At a young age, it is used as a shrub. There are known specimens that are more than 1000
years old. Outwardly, the squid is somewhat reminiscent of thuja, from which it differs in the following features:
on the needles the aromatic gland is depressed, the cones are formed by fleshy scales ending in a bent pro-
cess, grayish greenish before ripening, ripe reddish-brown, woody, elliptical seeds up to 6 mm long, wingless.
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Ornamental forms, of which there are more than 60 types, are especially appreciated. Photophilous, in the
shade the crown becomes thinner and loses its decorative effect. It grows slowly. At the same time, the growth
rate varies greatly in different specimens. At the age of 15, the height of plants varies from 3 to 6 m, which is
associated not only with the difference in growing conditions, but also with the large polymorphism of this spe-
cies in the nature of the crown. From 5-6 years of age, it bears fruit abundantly almost every year. It usually
blooms in the second half of April, the seeds ripen in one growing season. Tolerant in urban environments. It
lends itself well to haircuts, forms good borders and various trimmed artificial figures.

References

1. TapaHosuy U.M., AHToHOBa E.B. OCOGEHHOCTU YepeHKOBaHUS MOXOKEBESTbHUKOB. — JlecHoe Xo-
3ancTBo, 1997. — Ne 2. — C. 39-40.

2. Ecunosa T.B. torv nHTpoayKumm ronoceMeHHbIX B Y30ekucTaHe 3a noslyBekoBon nepuog // Pas-
BUTWe BOTAHMYECKOW HayKW B LIEHTPanbHOM asun 1 ee WHTErpauus B Npon3BoacTBo. Matepuansl MexayHa-
POZHOI Hay4HOM KoHdepeHuun — TalwkeHT, 2004. — C. 329-331.

3. KusHb pacteHun. — T.IV // — M.: TpoceeLlenue, 1978. — C. — 374-398.

4.  Konechnukos A.W. [lekopaTusHas aeHaponorus. — M.: JlecHast npoMblLneHHocTb, 1974. — C. 504-602.

XXXIII INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



IE3 EUROPEAN RESEARCH

TEXHUYECKWE HAYKWA
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PO/Ib 0XPAHBI TPYIA W BE3OMACHOCTH HA
NPEANPUATIN

WNbYYK UrOPb AJIEKCAHLIPOBUY

K.T.H., JOLEHT
®IBOY BO «PsasaHckuin nHCTUTYT (ounmas) MocKoBCKOro NoMMTEXHUYECKOTO YHUBEPCUTETaN

AHHOTauus: cTaTbsl NOCBSALLEHa aHaNM3y OpraHuU3aLM CUCTEMbI OXpaHbl Tpyda Ha npeanpuaTusax Poccuu;
(haKTOpOB, BNUSAOLLMX HA GE30MacHOCTb TPYAa; MPUYMH BbICOKOTO NPOWU3BOACTBEHHOMO TPaBMaTU3Ma, U onpe-
[eneHe Mep Mo COBEPLLEHCTBOBAHMIO YCIIOBUI OXpaHbl TpyAaa.

KnioueBble cnoBa: oxpaHa TpyAaa; ycrosus Tpyaa; 6e30nacHoCTb Tpyaa; NPOn3BOACTBEHHBIN (aKTop.

THE ROLE OF OCCUPATIONAL HEALTH AND SAFETY AT THE ENTERPRISE
lichuk Igor Alexandrovich

Abstract: the article is devoted to the analysis of the organization of the labor protection system at Russian
enterprises; factors affecting labor safety; the causes of high occupational injuries, and the definition of
measures to improve labor protection conditions.

Key words: labor protection; working conditions; labor safety; production factor.

B cootBetcTBME C KOHCTUTYUMeNn cT. 37 n. 3 Poccumnckon ®epepaumn: «Kaxabii UMeeT npaBo Ha Tpy4 B
yCroBusx, oTBeYatoLLmx TpebosaHnsM 6e3onacHOCTU W TUreHbl...» U peanusaups 3Toro nocTyrnarta BO3MOX-
Ha Npu peanu3aLuy KOMMMIEKCHOro Noaxoada K peLleHno obecrneyeHuns ycnosun Tpyda paboTHuka yepes npa-
BOBble, COLWANbHO-9KOHOMUYECKME, OpraHU3aLMOHHO-TEXHUYECKME, peabunuTaLuoHHble, CaHUTapHO-
rUrMeHnYeckue, nevyebHo-npodmnakTuyeckme 1 uHble meponpusTus [1].

MMpu opraHu3aumm 6e3onacHbIX YCnoBuin Tpyaa Ha npeanpustusx PO HeobxoaMMo NOMHUTL, YTO Yero-
BEYECKU OpraHu3m Bcerga MOXET MOABEeprHyTbCS BHELUHEMY BO3EACTBUIO CO CTOPOHbI Kakoro-nbo Hera-
TMBHOTO hakTopa 1 3agava pabotogaTens No BO3MOXHOCTI CHU3UTb YPOBEHb 3TWUX BO3AENCTBUN. [Ins peLue-
HWS TakoW 3ada4n NepBoHaYanbHO HeobXo4MM aHanm3 BCeX NPOWU3BOACTBEHHbIX (DaKTOPOB UCXOAS U3 TEXHO-
TOTMYECKIX YCMOBUIA BbIMOMHEHNS paBOTHUKOM CBOMX AOHKHOCTHBIX 0653aHHOCTE.

AHanua cTaTUCTUKM NPOM3BOACTBEHHOIO TpaBMaTuama B NPeanpusTUsSX Hallero rocyaapcraa no3soss-
eT C HEKOTOPbIM ONTUMWU3MOM CMOTPETL Ha CUTyauuo No obecneyeHunio 6e3onacHOCTM Tpyda nepcoHana ¢
YYETOM KOMCHOPTHOCTH 1 TpaBMOBE30MNacHOCTM.

Mo gaHHbIM MuHMCTepCTBa Tpyda M coumanbHOro passutus PO, noctosHHas v kponotnveas pabota,
KaK rocyaapcTtea, Tak 1 pyKOBOAMTENEN NpefnpusTii NO3BOMNMIM CO3AATb YCMOBUSA CHKEHWS KONMYECTBA
HeCYaCTHbIX CNy4aeB, B pesyrbTaTe KOTOpbIX paboTHUKW NOMYYUIN TPaBMbI, B TOM YiUCHE CMepPTESbHbIE [2].

OCHOBHbIMI NOCTaBLLWKa HETaTUBHOWM CTAaTUCTUKM MO HAPYLLEHUSM 3aKOHOAATENbHbIX HOPM MO OXpaHe
TpyAa Ha COBPEMEHHOM 3Tane pa3BWUTMSA HaLLero rocydapctea OCTAOTCS NPEANPUSTAS Maroro W CpegHero
BusHeca [3]. Ha gaHHbIx NpeanpusTusix BCE eLlé BbICOK PUCK NPOWU3BOACTBEHHOMO TpaBMaTUama no cneayto-
LM NPUYMHAM:

1) He3HaHWe WNW He XenaHue PyKOBOAWUTENEN 3TOT0 3BEHA BbINOMHATL YCTAHOBNEHHbIE TpeboBaHNS
3aKOHOB W HOPMATMBHbIX akToB P®, KOTOpble CBSA3aHbl C OpraHusauuen n peanusaupein CUCTEMbI OXpaHbl
TpyZa Ha npeanpusaTusX;

2) HU3Kas NOAroTOBKa M 0By4YEHHOCTb Camix pabOTHMKOB M3-3a (hOPManbHOTO NOAX0AAa PyKOBOAMUTE-
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nei K opraHv3aLmmn 3Toro HanpaBneHus B AeATENbHOCTY CryxObl OXpaHbl TPyAa;

3) HopmaTuBHO-MpaBoBas 6a3a B OTAENbHbIX CrlyyYasix He B MOMNHOW Mepe COOTBETCTBYET TpeboBaHu-
SIM TEXHOSOMMYECKOrO MPOrpecca N pas3BuTUs TEXHONOMI, NPOU3BOACTBEHHOrO 0BopyaoBaHMs M Be30nacHoro
€ro 1CMorb30BaHNS Ha NPOU3BOACTBE,;

4) (puHaHCOBas COCTaBNALLAA PACXOA0B NpeanpusaTUs Ha obecnedeHne be3onacHbIX YCroBuit Tpy-
Aa v CTUMYyIpoBaHua pabotogatenen, aa 1 camux paboTHUKOB K COBMIOAEHMIO NpaBUn OXpaHbl Tpyaa.

AKTYanbHOCTb M BaXHOCTb BOMPOCOB COBEPLUEHCTBOBAHWSA YCNOBUIA OXpaHbl TpyAa, obecneveHne eé
3(hheKTUBHOCTM, NMAHUPOBaHWE W NpoBefeHWe NPOPUAKTUHECKMX MEPOMPUSTUIA, 3KOHOMUYECKAsH OLieHKa
pucka NPOW3BOACTBEHHOMO TpaBMaTM3Ma 1 NPodeccnoHanbHoM 3aboneBaemMocTi He CTaBUTCA MOL COMHEHWE
PYKOBOAWUTENSMM BCEX YPOBHEW, HO 4acTO OrpaHMymMBaeTcs OOBLEMOM OEHEXHbIX CPEACTB BbIAENEHHbIX Ha
Be3onacHoCTb Tpyaa 1 NPON3BOACTBEHHYIO CaHUTapuio [4].

B cootBetcTBYMe ¢ cT. 226 Tpygosoro kogekca PO 06bEM (hMHAHCUPOBaHUS MEPONPUATUIA N0 OXpaHe
TpyZa pomkeH ObiTb He MeHee 0,2 % CyMMbl 3aTpaT Ha NPOM3BOACTBO NpoAyKuuKM (paboT, ycnyr).

®uHaHCMpOBaHWe NIaHOBbLIX MepPONpUATUA N0 0becneveHno OXpaHbl Tpyaa OCYLLECTBSIETCS 3a CYET
CMETHON CTOMMOCTM MPOU3BOACTBA W NMPU 3TOM OTYUCTIEHWS HA OXpaHy TpyZa MOryT noapas3aensTbes Ha npo-
W3BOACTBEHHbIE U CneLmarnbHble Buabl pabor.

Vicxoas 13 aToro, pyKOBOAMTENM HE CYMTAIOT BaXXHOW 3adady YryulleHus YCnoBui Tpyaa B Npeanpus-
TUW, NPOSIBNSS UCTUHHBIN UHTEPEC UCKIMIOYNTENBHO K BMOXEHMIO (DMHAHCOB B yBeNuYeHne 00bEMOB Npow 3-
BOACTBA 1 MONyYeHWe MakcumarbHoi npubbinn. B Takon cutyauum Heobxoanmo paspabotaTh yCrosus, npu
KOTOPbIX 9KOHOMWYECKWE MoKasaTenu komnaHuy Obinn 6bl TECHO B3aUMOCBS3aHbl C MOAEPHU3aLMen U yiyy-
LUEHWEeM YCnoBui Tpyda paboTHUKOB. YTO nocnyxuno 6bl NoByAUTENbHLIM HAYaroM K passuUTUo npeanpus-
TUS, @ HE MPOCTO CNOCOBOM NOMNyYeHUs JOXO40B U 06eCneyeHmns X NpupocTa B pacyETe Ha eAMHULY pecy p-
ca, pacxodyemoro Ha co3gaHue npomyKLuu.

CornacHo npaeunam 6€30MacHOCTM XWU3HeOeATeNbHOCTM — CO3aaHne KOMGOPTHON 1 TpaBMobesonac-
HOW [N1s YenoBeka cpedbl 0BUTaHNS NPUHLMNNANBEHO BO3MOXHO W LOCTUXKUMO NpK cOBNIOAeHNN B Hel npe-
AEeNbHO AONYCTUMbIX YPOBHEN BO3LENCTBUSA HA YerOoBeka.

BHumaTenbHoe oTHowweHne K obecneyeHnto 6e30nmacHoCTU Tpyaa M COBEPLUEHCTBOBAHUE YCIIOBUN W
MPUHLMNOB OXpaHbl TPyAa COOTBETCTBYIOT MHTEpPeCaM Kaxaoro oTAernbHoro paboTHWKa, NpeanpusTus B Le-
1I0M, a Takke rocygapcTsa. [propuTeTHbIM HanpasneHem B 06acT COBEPLLEHCTBOBAHUS OXpaHbl Tpyada
sBnseTcs pabota Hag onTUMM3aLei COCTOSHUSA BPeaHbIX U OMacHbIX NPOU3BOACTBEHHbIX PakTOPOB. [JaHHas
paboTa npu3BaHa NoBbICUTb PAaboTOCNOCOBHOCTL M 0BECNEYNTb COXPAHHOCTL XWU3HELEeATENbHOCTU PabOTHY-
KOB, W B TOXE BPEMSI CBECTU K MUHUMYMY TPYAOBbIE NOTEPH, YTO B CBOK OYepesb BraronpusaTHO 0TpasuTcs
Ha 9KOHOMUYECKWX NOKa3aTensx, kak NpeanpuaThs, Tak 1 rocyaapcTsa B LEenom.

B cootBetctBMe ¢ KoHcTUTyumein PO 1 gpyrumun 3akoHoAaTENbHLIMU akTaMy MO MUMO OMacHbIX MPouns-
BOACTBEHHbIX PaKTOPOB Ha NPOU3BOLCTBE PAbOTHWK NOABEPraeTcs HeraTBHOMY BO3AENCTBMIO U CO CTOPOH
BpeaHb! (DaKTOpOB, K KOTOPbIM OTHOCATCS: OCBELLEHWE, BpeaHble BbIBpoCkl Ha paboyem MecTe, pasfinyHoro
BMAA W3NyYeHns u konebaHus, MUKPOKNMMAT NOMELLLEHWI 1 ap.

CHWXeHWe YPOBHS BO3LENCTBIS 3TUX BPEAHbIX MPOM3BOACTBEHHBIX (DAKTOPOB Ha 300POBbE paboTHUKA
CBS3aHO TaK € CO 3HAYUTEMNbHBIMW (PUHAHCOBLIMW BIOXEHWUAMMU B CUCTEMY BEHTMRALMM pabounx MecT
NPOU3BOACTBA B L|ENIOM, 3aKynka W MCMONb30BaHWE WHAMBUOYamNbHbIX M KOMMEKTUBHBIX CPEeACTB 3alluThbl,
obopynoBaHue MecT Npuéma NULLKM U oTAbIxa pPabOTHUKOB NPeanpUATUS.

K coxaneHuto, oTaernbHble pyKOBOAUTENN NPEANPUATUN COXPaHAKOT KOHCEPBATUBHbIE MPUHLMMBI U OT-
HOCST BECb CMEKTP MEPONPUSATUI CUCTEMBI OXpaHbl TPYZa K BTOPOCTENEHHLIM NPOU3BOACTBEHHBIM 3aa4am.

Ho rocynapcteo He octaBnsieT 6e3 BHUMaHUs BONPOChI obecneyeHns 6e30nacHOCTU Ha NPOU3BOACTBE M
obecrneyeHns MakcUMasnbHOro 0340POBMEHNS YCroBMIA TpyAa PaboTHUKOB Ans Yero 3a nocnegHue rogsl Obino
peann3oBaHO HeMaro SKOHOMUYECKUX M OpraH13aLMOHHbIX PediopM, YCUIvs KOTOPbIX MO3BOMSKOT YCKOPUTL CO-
BEPLLEHCTBOBAHME CTPYKTYPHbIX 3NIEMEHTOB CUCTEMbI OXpaHbl TPy4a Ha npeanpusaTusx Poccum n B YaCTHOCTU:

—  MEeponpusaTUs MO 3aLluTe 300POBbS COTPYAHUKOB OT BO3AEMCTBIUS BPEAHbIX W ONACHbIX NPOM3BOA-
CTBEHHbIX (DaKTOpOB;

—  pauuoHanu3auus pacxogoB NPeAnpuATUS B NpoLecce Npou3BOLCTBEHHON AEATENbHOCTH;
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—  CHWXeHue noTepb paboyero BPEMEHMW W3-3a HETPYAOCNOCOOGHOCTM paboTHMKA U Kak CneacTeue —
n3bexaHne 3Ha4NTeNbHbIX IKOHOMUYECKMX YObITKOB;

—  CHWKEHWE A0 MUHUMYMA LUTPACHBIX CaHKLMIA CO CTOPOHbI KOHTPOSIUPYHOLLMX OPraHoB;

—  YBeSIMYeHVe Npon3BOAUTESNIBHOCTM TPYAA W BbINyCKa NPOLYKLMK.

Hemano BaxHyto posib B yBeNn4eHun 6e30nacHoCTY YCNoBWA Tpyaa UrpaeT coumanbHbli U NCUXomnoru-
YeCKU KnuMat B KOMMekTUBe Npeanpustus. BaxHoe MecTo B CTPYKTYpe OpraHv3auuy npou3BOACTBEHHbIX
B3aWMOOTHOLLEHWA 3aHUMAET MCUXOSIOTMYeckas COBMECTUMOCTb CaMuX pabOoTHUKOB B CTPYKTYPHbIX noapas-
AENeHnsX npeanpusaTis, U B3aMOOTHOLIEHUS C PYKOBOAMUTENSAMM Pa3HOro YpoBHs. Ha aTto BrnaronpusTtHo
CKasblBAEeTCA pauuoHasbHbIn noadop kagpos u 0byyeHne GesonacHbIM MeToAaM Tpyaa, Takke noMoraeT npu
pacnpefeneHun no LOMKHOCTAM U 3(h(EKTUBHOM MCMONb30BaHWM TPYAOBLIX PECYPCOB, U PEryNMpyeT B3an-
MOOTHOLLEHWS BHYTPM KOSINIEKTMBA B NpoLiecce Npou3BOACTBa.

Vicxops, U3 Bbllle U3MOXEHHOTO CredyeT, YTO OCHOBHLIMM MPUYMHAMMU HEKAYECTBEHHOO UCMOMHEHNS
3aKOHOAATENbHbIX aKTOB MO OpraHM3aLum oxpaHbl Tpyda SBsoTCS:

1) HW3Kas NpaBoBas rPAMOTHOCTb OTAEMNbHLIX PYKOBOAUTENEN, 0COBEHHO Manoro U CpeaHero ypoBHS
Mo BOMpOCaM OXpaHbl TPYAA, a Kak UTOT perynspHble HapyLUeHUs 3aKoHo4aTeNbCTBa B CUCTEME OXPaHbl TPYAa;

2) HefoCTaTOYHOE BHUMAHWE CO CTOPOHbI FOCYOAPCTBEHHbIX CTPYKTYp 3a pa3paboTkon M pacnpo-
CTPaHEHWEM METOANYECKON W CNPaBOYHOM IUTepaTypbl B 0611aCTh OXpaHbl TPyAa Ha NPeanpUsTUSX He 3aBu-
CMMO OT (POpMbl COBCTBEHHOCTH;

3) He LeneBoe Unn HeJoCTaToO4uHOE (hMHAHCMPOBaHKE MEPONPUSATIIA MO BONPOCaM OXpaHbl TpyAa.

[ns obecneyeHuns 3awuTbl TPYAOBLIX NPaB rpaxaaH, BKMoYas npaBo Ha HGe3onacHble YCnoBus Tpyaa,
Halei cTpaHe Heobxoaumo paspaboTaTb CTpaTernio unn HaumoHanbHy NporpaMMy Mo COBEpPLLEHCTBOBA-
HWIO CUCTEMBI OXpaHbl TPyAa, KoTopas BKMtoyana 6bl B cebst rocyapCTBEHHYIO NOMUTUKY, CTPATErMIO U anro-
PUTM 4EeACTBUI B COOTBETCTBUW C NPUHLMNAMM 1 3ada4amMu B 3TOW 06nacTu, NPOBO3rNaLlEHHbIMIA CAMUM FOC-
yZ4apCTBOM.

Paspabotka nporpamm no NpounakTke HeCHaCTHbIX CIlyYaeT Ha NPOM3BOACTBE U CHUXEHWS YPOBHS
NPOM3BOACTBEHHOMO TpaBMaTM3Ma W 3aboneBaemocTn paboTHUKOB — OAHA W3 aKTyanbHbIX 3a4ay CEerogHsLL-
Hero AHs B HaweMm rocyaapcTee. KomgopTHele 1 Be3onacHsle YCnoBus Tpyda — 9TO OAWH W3 BaXHEMLUMX
(haKTOPOB, BAMSIOLLMX HA NPOU3BOAUTENBHOCTb W POCT MPOU3BOLCTBEHHBIX BO3MOXHOCTEN NPEANPUATUIA BO
BCEX 0TPacnsX NpOMbILNeHHOCTH Poccun, 0cobeHHO B nepuog naHaeMum.
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YIIK 004

TPACCHPOBKA NYYEM, KAK HAMBOJEE
AKTYAJIbHAA TEXHOJI0T WA PEHLIEPA

AJNEB HYPNIAH 3TUBAPOBY

CTyOeHT
[omernbCkuil rocyAapCTBEHHbIN TeXHUYeckuin yHueepeuteT um. 1.0. Cyxoro

HayuHb1ii pykosodumens: Kompakoea Ee2eHus BnadumupogHa
cmapwuli npenodasamerb
['omenbekuli 20cy0apemeeHHb Il mexHudeckul yHusepcumem um. [1.0. Cyxoeo

AHHoOTauuMA: ITOT JOKYMEHT pacckasbiBaeT ocobeHHocTU TexHonoruu Ray Tracing, cpeactsa ucnonb3oBa-
HWS 1 pa3HNLYy NO CPABHEHMIO C MCMONb30BaHMS TOMBbKO pacTepusaLmm.
KntoueBbie cnoBa: pactepusaums, Ray Tracing, Path Tracing, komnbloTepHas rpadvka, BUGEoUrpbi.

RAY TRACING AS THE MOST CURRENT RENDERING TECHNOLOGY
Aliyev Nurlan Etibarovich
Scientific adviser: Komrakova Evgeniya Vladimirovna

Abstract: This document describes the features of Ray Tracing technology, the means of use and the differ-
ence compared to using rasterization only.
Keywords: rasterization, Ray Tracing, Path Tracing, computer graphics, video games.

BBEEHUE

pachuka BUOeOUrp passBuBanacb B TEYEHWE MHOTUX NET OT PaHHEro NosBMEHUs TOYEK W BEKTOPHOM
rpagukn B 70-x rogax [O MOMEHTA, KOrga CTano HEBO3MOXHBIM PasfNyuTb MHAMBWAYANbHO MUKCENW Ha
akpaHe. OcTtanocb 0gHO — pactepusauus. Renderman oT Pixar, 0CHOBaH NpaKTUYECKM Ha BCEX METOZaX KOM-
NbOTEPHON rpadpnkn B peanbHOM BpeMeHn M cchopmmpoBarn BonbLUyk YacTb COBPEMEHHOO peHaepuHra. C
nepexogom Ha 3D-peHfepyuHr, NosBuNach TpeTbs 0Cb AN ry6uHbI UK BbICOTLI. ITO 3HAYUTENBHO YCOX-
HWNO JaHHbIN NPOLECC, HO pacTepu3aums bbina coxpaHeHa.

OuyeBnaHO, YTO B NPOLLECC peHaepuHra Bbinn BHECEHDI YMYULLEHUs), BKIlOYas pasgeneHne nsobpaxe-
HWSA Ha doparMeHTbl UK NAKTKKM, YTOBbI KbV MUKCENb MOT MCHUCHIATLCA U 3aKpallMBaThb NapannesbHo ve-
pes sigpa rpaduyeckoro npoveccopa. MpUMepHo Tak pucyeTcs CTaHAapTHas pamMka 9TUM METOLOM.

1. AHAJIU3 CYLWECTBYIOLWMX MPOLIECCOB PACTEPU3ALINA
Pactepusaumsa ans 3D rpacmku — 310 npouecc npoekums 3D-mogenen Ha 2D-nnockocTb Anst otobpa-
KEHWS Ha 9KpaHe KomnbtoTepa. OpHako, 3TOT MPOLECC YacTo BLIMOMHSETCS annapaTHbiM obecneyeHnem ¢
(hMKCMPOBAHHBIMU (OYHKLMAMM B rpacpuyeckom KoHBenepe (puc. 1).

BeplumHy MHECEN#

Puc. 1. O6wmi koHBeliep peHaepuHra rpacukm OpenGL
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70T KOHBeWep peannsosaH OpenGL, rpacuyeckum gpansepom, rpacndeckum obopynosaHmem. Oc-
HOBHasi noruka Ans aToro KoHeelepa 06bEKTHO-OPUEHTUPOBAHHAS, YTO TpebyeT obxoda 0bbekToB, Npeobpa-
30BaHWS W JanbHENLLEro pUCOBaHUS KaXO0ro U3 HuX, ecnu z-6ydep He coobLLyaeT, 4To OH He Briepeaw.

C aToro koHBenepa Mbl BUANUM, 4TO NMtoboe n3obpaxeHne, KOTOPoe Bbl BUAMTE Ha SKPaHE KOMMbLIOTEPA,
HaYMHAETCs KaK pacTPOBOE WK BEKTOPHOE 130bpaxeHne. PacTpoBoe 13obpaxeHne coctout u3 Habopa 3a-
TEHEHHbIX NUKCENeN.

[MaBHOE MPenMyLLECTBO pacTepusaumm — eé CKopoCTb, 0COBEHHO MO CPABHEHMIO C TPACCMPOBKOM fy-
yeir. pachmyeckuii NpoLLeCcop CKaxeT Urpe cosgatb TPEXMEPHOE M30BpaxeHne 13 Hebonbwmx HopM, Yalle
BCEro TPeyrorbHUKOB. OTW TPEYronbHUKA NPeBpaLLaloTCs B OTAENbHbIE NUKCENM, a 3aTeM MponycKanTes Ye-
pes Lenaep Ans cosaaHns n3obpaxerns. Ero MOXHO NCNonb3oBaTh Kak PEHAEPUHT B pearibHOM BPEMEHM.

OpHako, pacTepusaums — 310 NPOCTO MPOLECC BbIYMCTIEHWS COMOCTABMEHUSI OT FEOMETPUM CLEHbI K
MUKCENSIM M He NPeaniCbIBAeT KOHKPETHbIN Cnocob BbIYUCTEHNS LBETA 3TUX NUKCENOB. Takum 06pa3oM, OH
He MOXET y4NTbIBaTb 3aTEHEHWE, N HE MOXET obeLaTb NonyyYnTb POTOPEanuCTUYHbIN pesynbTat. 310 Bonb-
LLIOe OrpaHNYeHNe pacTepuaaLmm.

2. TEXHONOrusA TPEXMEPHOW FPA®UKM — RAY TRACING

Ray Tracing (TpacCUpOBKW Ny4ei) — 3TO TEXHONOTMS TPEXMEPHON rpacuKku, KOTOPYK OYEHb MPOCTO
06BACHUTB, MPOCTO OCMOTPEBLLUMCE. Mbl BUAMM OTpaxeHHble 0T 0BbeKTOB Nyun cBeTa. Korga Mbl CMOTPUM Ha
npeaMeThbl pearnbHOro MUpa, Mbl BUOUM CBET, OTPaXeHHbIN OT HUX. Jlyy cBeTa — 9TO JIMHUS, BAOMb KOTOPOW
NEepPEeHOCHUTCA CBETOBAS 3HEPTUS, TN HAUMHAKOT CBOE ABWKEHWE OT UCTOYHMKA CBETa, a Nocne B3aumopaen-
CTBYIOT C oObekTamu OKpyxatowero mupa. Cpeayn Takux B3aUMOAENCTBUA MOXHO BbIAENUTL: OTPaXKEHUS,
NPenoMIeHust, NOrnoLieHns. Bce OHM BNWAIOT Ha TPAEKTOPUIO Ny4elt CBETA, KOTOPbIE NONadatoT Ha CeTYaTKy
HaLUero rnasa, 1 Mbl NOSly4aeM KapTUHY NPOUCXOAALLEro Y Hac. TO ecTb, MOXHO CKasaTb, YTO Mbl BUAUM OT-
PaXEHHbIN CBET.

3Has 9T0, MOXHO paccyuTaTb TPAEKTOPUIO ¥ UMUTUPOBATL STOT CBET B TPEXMEPHOW rpadvke, YTO U
asnsetcsa Ray Tracing.

TpaccvpoBka nyyei npeacTaBnseT cobon TEXHONOMIO PEHAEPUHIA TPEXMEPHON rpadouku, rae UCnonb-
3yeTcs BOT 3TOT NPUHLMN 1 NO3BOSISET CO3AaBaTb HEBEPOSATHO PeanuCTUYHOE OCBELLEHWE, NPaKTUYECKU no-
X0Xe Ha peanbHoe. ANrOpUTM YYNUTLIBAET, A€ MMEHHO NyY CBETA NPUKAcaeTCs K 0BbeKTy, yUnThIBAET CBOM-
CTBa MOBEPXHOCTYU W BbICUMTBLIBAET Kak Nyy OyfeT paccenBatbes, TO €CTb, rae ByaeTt oTpaxartses, rae name-
HWT LBET, a rae oTbpocuT TeHb.

B npeumyLectBa TpacCMpOBKM BXOQMT TO, YTO CIIOXHOCTb MeToda Maro 3aBWUCUT OT reOMeTPUYEeCKon
CMOXHOCTU CLEHbI 1 MOXHO JIErKO TpaccupoBaTb HECKOSbKO Jy4el OJHOBPEMEHHO, pasfenss noBepxHOCTb
3KpaHa Ha 30HbI NS UX TPACCUPOBKM Ha Pa3fMYHbIX BbIYUCIIMTENbHBIX SpaX.

BaxHo, YTO 3TOT UMUTMPYET peanbHOEe pacnpoCTpaHEHUe fyumn CBeTa, Nonyyast KapTuHKy bonee Bbico-
KOro KayecTBa Mo CPaBHEHMIO C pacTepusaumeir. B pactepusaumm ectb sBHble HegocTaTku. Hanpumep, 06b-
€KT He BXOOMT B CLEHY, HeNb3s OyaeT BbIpUcOBLIBATLCA HA GPU, HO OH MOXET OTBEpraTb BUAMMYIO TEHb U
[OMKeH oTobpaxaTbCs B OTPaXaOLLEN NOBEPXHOCTU KAPTUHKY (3epkaro), a OnTUMmU3aLms pactepusamm ero
OTBEprNa v He NpUHUMana BO BHUMaHKe.

Takve achdpekTbl Kak OTpaxeHue, NPenoMIIeHNe U TEHN JOCTATOYHO COXHbIE A9 Ka4EeCTBEHHON pea-
nu3auum Npy pactepusaunm, SBNSETCs pe3ynstatoM paboTbl TpaccupoBky nyyen. Bosbmem, Hanpumep, oTpa-
XEHME — 3TO BCEro 0AHa 13 obnacrei, B KOTOPbIX METOL TPACCMPOBKM JTyyelt 3aMETHO NyuLle pacTepu3saLmp.

PacuyeT OTpaxeHuin B 9KpaHHOM MPOCTPAHCTBE MO3BOMNSET NOMyYnTb Gonee unu MeHee NOXOXM OTpa-
XEHME NPU HEKOTOPbIX YCMOBMSAX, HO MPW annapaTHoOM yckopeHun GPU ¢ ncnonb3oBaHWMEM pacTepuaaumuu.
ELe ogHMM BaXHbIM NPENMYLLECTBOM TPACCUPOBKM SBMSIETCS BbIBOZ 0TOBPAXEHNS YacTel O4HOTO U TOro Xe
obbekTa apyr Ha apyre, YTO TSHKENO caenatb C MOMOLLBH pacTepuaaLmm.

ELle ogHMM npumMepoM SIBHOMO MPeyMyLLEeCcTBa TPACCUPOBKM SBNSETCA PEHAEPUHT NPO3payYHbIX 0Obek-
T0B. C NOMOLLBK pacTepu3aLit 04eHb CHOXHO UMUTMPOBATL 3DdEKTbI NPO3PAaYHOCTL, MOCKOMBKY ee pacyeTt
3aBUCUT OT NOpsiaKa peHaepa W AN 9TOro NPUXOAMTCS COPTMPOBAaThb MPO3payHble MOMUIOHbI. A anroput
TPacCUPOBKK Nyyel cam NO3BONSET HAPUCOBaTL Ntobble 3GhHEKTbI NPO3PAYHOCTY C MAEarbHbIM KAa4ECTBOM.
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Takke onpefeneHHbIM NpenMyLLecTBOM TPaCCUPOBKM HaL pacTepusaumio SBSeTCS prcoBaHWe TEHEMN.
[Mpu pacTepusauuy UCNONb3YITCS KapTbl TeHel (Shadow maping), KOTOpbIe Takke OCHOBaHbI Ha pacTepusa-
LW, TOMNBKO PEHAEPUHT AenaeTcs ¢ APYron TOUKW CLEeHbI C ApYrMMm napaMeTpamu B CBOK ovepedb, Tpacch-
POBKM MO3BONSET PELUMTL NPobremy TeHeil aBToMaTUyeckn, 6e3 HeoBXoAMMOCTU AONOMHUTENBHBIX anropuT-
MOB ¥ 06BEKTOB NAMSTH, U MONYYNTb PEASUCTUYHBIE MATKUAE TEHW.

3. PA3HMUA MEXOY RAY TRACING U PATH TRACING

B yem Path Tracing otnnmyaeTcs oT 0bblyHoro Ray Tracing? [Ins 9TOrO HY)XHO NOCMOTPETb B CYLUHOCTb
npobnembl ¢ NPOU3BOAUTENBHOCTLIO perTpencuHra. [leno B ToM, 4to, koraa otnpasnsetca 10 nyyen, oHM
otpaxatotca B 100 nyyen, Tem sBpemeHem Te 100 nydven otpaxatotcs B 1000 n Tak ganee. W ecnv ans pex-
Aepa kagpa ans gunbma unu MynbThunsma npobrembl CO CKOPOCTLIO peHAepa He ABnsTca npobnemon, To
npu 0bpaboTke B HACTOSLLEM BPEMEHU (Urpbl, NPeABaPUTENBHBIA NPOCMOTP pesyrbTata peHAepuHra) aens-
eTcs npobnemon.

KoHeuHo, Korga Mbl rOBOPUM O PEUTPENCHHIE B HACTOSILLEM BPEMEHM TO MOHSATHO, YTO HaKNagblBaKTCA
OrPaHUYEHUS MO KOSIMYECTBY JyYeN, OrpaHUYEeHe Ha KONMYECTBO OTpaxeHnn u T.4. Kak pa3 B Takon cutya-
unn Path Tracing nokasbiBaeT HaMbonbLUY 3pdekTUBHOCTb. OH UCMOMb3yeT anropuTM, No KOTOPOMY BbIOK-
paeT OfUH CMyYaiHbIA NyY, N0 3TOMY Nydy AOCYUTBLIBAET ApYrve Nyun U Tak YMEHbLUAET Harpysky Ha cuUcTe-
My. HecmoTpsi Ha To, 4To Path Tracing co3gaH ANt yMEHbLUEHUS Harpy3Kku NporpamMMbl, KOTOpas ero UCnosb-
3yeT, OH sBnseTcs Hanbonee TshkenbiM. [opasfo MeHbLUe OrpaHUYeHNn HaknaabiBaeTcs Ha Path Tracing yem
Ha Ray Tracing, B CrieaCcTBUE YEro MeHee NPOXOPMBLIA anroputMm NoTpebnseT borblue, HO U BbigaeT ropas-
[0 Gonee peannCTUYHYO KapTUHKY. B kayecTBe npuMepa MOXHO MPUBECTW NuLb urpbl: Quake 2, Minecraft
RTX. MOXHO yBWUAETb, YTO OH UCMOMNbB3YETCA NNLbL B 04EHb HETPEOOBATESBHBIX UrpaXx.

3AKINKOYEHUE
ByoyT nu B bnxaiiwee Bpemsi UCMONb30BaTh TONbKO Ray Tracing BMECTO MPUBbLIYHONA pacTpUpyoTCs
rpadpukn? Ecnm mbl roBopum 0 real time, TO Takas BO3MOXHOCTb MOSIBUTCS O4EHb HECKOPO. Mcnonb3oBaHue
Ray Tracing global illumination, reflection, AO, Shades, o4eHb 3aTpaTHOE faxe Npy UCMONb30BaHNU OGHOMO
UMW HECKOMbKWX 3NEMEHTOB M3 CrcKa, MO3TOMY O MONHON 3aMeHe pacTepu3oBaHHON rpadpuki peun BbiTb He
MOXET. B KOMNbIOTEPHBIX Urpax TpaccupoBKa Nyyen B pexuMe pearibHoro BpeMeHM C NpUeMneMbiM YpOBHEM
ObICTPOAENCTBIS BO3MOXHA NPU YCIOBUM €€ annapaTHOW NOAAEPXKKN BUAEOKAPTOM.
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takoe-trassirovka-luchej-372475/

5. AneH lNanbBaH. (2020, okTs6pb). CHIKEHME LyMa TPACCUPOBKMA Ny4en.
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TPEXYPOBHEBAA APXWTEKTYPA NPW
CO31AHUW BEB-TPUIOXEHWA W NATTEPH
MVC

BE/bIM KUPUNN ANEKCAH/POBIY

CTYAEHT
'omenbCkuil rocyAapCTBEHHbIN TexHUyeckuin yHusepeuteT um. 1.0, Cyxoro

HayuHb1ii pykogodumens: Kompakoea Ee2eHus BnadumupogHa
cmapwuti npenoO0asamerib
['omenbcekuli 20cy0apemeeHHbIl mexHudeckul yHusepcumem um. [1.0. Cyxo2o

AHHoTauus: B cTaTbe paccmaTpuBaeTCs KOHLENUMs cosgaHus Be6-NpunoxeHns ¢ TpeXypoBHEBOW apXuTek-
Typa u nattepHomM Model-View-Controller. MNpuBoasTcs nosicHeHus kaxaoro komnoHeHta MVC v TpexypoBHe-
BOI apXMTEKTYpbI.

KnioueBble cnosa: MVC, moaens, npeacTaBneHue, KOHTPOMMEP, KOMMOHEHTbI, YPOBEHb MPEACTaBNEHMS,
YPOBEHb JaHHbIX, YPOBEHb MPUINOXKEHUS.

THREE-LEVEL ARCHITECTURE WHEN CREATING A WEB APPLICATION AND THE MVC PATTERN
Bely Kirill Alexandrovich
Scientific adviser: Kamrakova Yauheniya Uladzimirauna

Abstract: The article discusses the concept of creating a web application with a three-level architecture and a
Model-View-Controller pattern. Explanations of each component of MVC and the three-level architecture are
provided.

Key words: MVC, model, view, controller, components, view layer, data layer, application layer.

[ns co3naHus Be6-NpunoXeHNns 4acTo 1Cnonb3yeTcs Noaxod TPEXYPOBHEBON apXUTEKTYPbI. [NaBHbIMY
[OCTOMHCTBAMM UCMOMb30BaHUS TPEXYPOBHEBOWA apXWUTEKTYPbl SBMSAIOTCS YnyylleHHas MacliTabupyemocTs,
NPOU3BOANUTENBHOCTb U AOCTYNHOCTL. [1pK NCNONb30BaHUN TPEXYPOBHEBOW apXMTEKTYpbI K paspaboTke npu-
NOXEHWNA Kaxaas YacTb MOXET paspabaTbiBaTbCs OAHOBPEMEHHO pasHbIMU KOMaHLamu NporpamMmMmcToB, MC-
NOMb3YHLLMX PasHble A3bIK NPOrPAMMUPOBAHUS, NPY BCEM 3TOM KOMaHIb!l He 3aBUCST OT Apyrux paspaboT-
YWKOB, KOTOPbIE 3aHUMAOTCS pa3paboTKOM APYroro YPOBHS apXUTEKTYpbl. [py HanMCaHWM Koaa Ha Kaxzablin
YPOBEHb MPUINOXKEHNS KOA MOXET NOABEPraThCs U3MEHEHWHO, MPW 3TOM He 3aTparuBas Apyrue YpoBHU Tpex-
YPOBHEBOM apXMTEKTYpbl. TpexypoBHEBas apXMTEKTypa obnervyaeTt HenpepbiBHYO pa3paboTky NpUoXeHus
AN NPOrpamMMHOro nakeTta no Mepe NosBAEHUst HOBbIX NOTPEBHOCTEN N BOSMOXKHOCTEN UK ANS Pa3fnyHbIX
npeanpusaTUi. A3 Bbllle NepeyncineHHoro MOXHO Caenatb BbIBOL YTO MPUIOXKEHWE C TPEXYPOBHEBOW apXu-
TEKTYPOI HAMHOTO Nerye TeCTUpoBaThb U paspabatbiBaTb. KpuTnyeckue YacTut Unu pasHble CyLLECTBYHOLIME
NPUMOXEHNS MOTYT BbITb BCE BPEMS UMW BPEMEHHO MHKANCYNMPOBaHbI U COXPaHEHbl B HOBbIN YPOBEHb, Ya-
CTbH KOTOPOro OHM cTaHoBATCA [1, ¢. 186].

lMepBbIM YPOBHEM SBNSETCA «YPOBEHb AaHHbIX». [laHHbIA YpOBEHb NpeacTaBneH 6azamn AaHHbIX W
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pasnnUyHbIMKA NpOrpamMmmami KOTopble AAKT AOCTYN YNpaBNEHMEM YTEHWEM W 3aMUCbI0 Pa3fNYHbIX AaHHbIX B
3TN 6asbl AaHHbIX. MoMMMO Ha3BaHWS «YPOBEHb [aHHbLIX» STOT YPOBEHb €lle HasblBaloT «YPOBEHb XpaHe-
Hus». [laHHbI YpoBEHb MOXET ObiTh pasmelleH mbo B obnake unm nokanbHo. Yacto Ucnonb3yembiMmu cu-
ctemamu 6a3 JaHHbIX AN NOMYYeHUs JOCTyna ANs 3anuci WKW YTEHUS SIBNSIKOTCS Takue CUCTEMbl Kak
Microsoft SQL Server Oracle, PostgreSQL, MySQL, MongoDB u Oracle.

CnepytoLmm YpoBHSIEM ABNSETCS «YPOBEHb NPUMOXEHUS». «YPOBEHb NPUMNOXKEHNS» ELLE YaCTO Ha3bl-
BaKoT «Jlornyeckn ypoBeHby. [JaHHbI ypOBEHb MMEET Habop OCHOBHBLIX KOMMOHEHTOB, KOTOPbLIE 3aHUMAOTCS
006paboTKoM BCEX MOMYYEHHbIX AaHHBIX OT YPOBHSA MPEACTaBMNEHMA. AT KOMNOHEHTbI TaKKe peanuayeT BCe
Bu3Hec npaBuna NPUIOXEHUs, KOTOpble HEOBXOAMMbI ANs peanu3auuy noruku, Bce BblumcreHus. Mo Mumo
BCEro Bbille NEePeYNUCNIEHHOrO AaHHbIN YPOBEHb 0OpaLLaeTCs K YPOBHIO AaHHbIX TEM CambIM B3alMOLENCTBYS
c 6a3on AaHHbIX 1 Nocre Yero nepegaet Bce 0b6paboTaHHble AaHHbIE YPOBHIO NMPEACTaBIIEHNS.

lMocneaHuM YacTblo SBNSeTC «YpoBeHb NpeactaBneHns». C gaHHbIM YPOBHEM YKe B3aUMOLAENCTBYET
caM Nnonb3oBaTeNb. «YPOBEHb NPEACTABNEHUS» COLEPXKMT OCHOBHbIE KOMMOHEHTbI MOMb30BATENLCKOTO WH-
Tepdheiica, MeXaHU3M NOMy4YeHWst BBOLA OT NOMb3oBaTens. «YPoBEHb MpeacTaBneHus» paspabaTtbiBaeTcs
kak npaeuno ¢ ucnonb3osaHunem JavaScript, HTML5 n CSS ans toro 4tobbl passepHyTb YpOBEHb NpeacTas-
NEHNst Ha YCTPONCTBE MCMONb3YOT BEG-Npunoxerue unn Be6-6paysep. B cocTa f4aHHOrO ypoBHS pacnono-
XEHbl MOZENM NPEeLCTaBNEHNA, KOHTPONNEPbI, 00bEKTbI KOHTEKCTa 3anpoca (puc. 1).

Monb3oBaTenb

Presentation Layer
! 1
Business Layer
| t

Data Access Layer

l !

Bba3za gaHHbIX

Puc. 1. TpexypoBHeBas apxuTekTypa

[ns co3aaHusa BeG-NpunoxeHus MOXeT mcnonb3oBatees nattepH MVC. OcHoBHOM maeen nattepHa
MVC coctout B TOM, 4TOObI PasaenuTb NPUNOXEHWe Ha TPU OCHOBHbLIX KOMMOHEHTa: Moferb, NpeacTaBne-
HWS, KOHTPONNEp.

MMepBbIM koMNOHeHT natTepHa MVC sBnsetca «Mogenby. [JaHHbIA KOMMNOHEHT NPeACTaBNSET AaHHbIE
NCMONb3yeMble B MPUNOXEHUM NOMUMO BCETO OH Takke NpefCcTaBseT foruky, KoTopasi COeAMHEHa Yxe Heno-
CPEACTBEHHO C AaHHbIMK. OBbeKTbl MOAENeN kak NpaBuno XpaHaTcs B 6a3e AaHHbIX.

BTopbiM KOMMNOHEHTOM U He MeHee BaxHbIM siBnsieTcs «[peacTasnenuney. «Mpeacrasneqney sBnseT-
CS TeM CaMbIM KOMMOHEHTOB KOTOpbIA OTBEYaeT 3a BM3yasibHyK YacTb MpUnoxeHws. Yepes BuayarbHy0
YacTb NOSb30BATENN HENOCPEACTBEHHO B3aUMOZENCTBYET C NpunoxeHueMm. [peacrtaBneHne nOMMMO BCErO
MOXET coaepxaTb Noruky 0TobpaxeHnst AaHHbIX, HO B TO e Bpems NpeAcTaBneHue He UMEET NpaBo coaep-
aTb NOrVKy ynpasneHus NobbiMu AaHHbIMK U 06paboTkmM N0BLIX 3aNpPOCOB NOMNb30BaTENS.

TpeTbiM 1 nocnegHum komnoHeHToM natrepHa MVC asnsetcs «KoHtponnep». KoHTponepbl sBnseTcs
CaMblM BaXHbIM KOMMOHeHTOM natTepHa MVC. KoHTponepbl OTBEYAlOT 3a CBA3b MEXQY KOMMOHEHTOM
«MpefcTasnexne» 1 6azamu gaHHbIX, NPUAOKEHWEM W Nonb3oBaTenieM. KOHTponnepb! XxpaHaT B cebe noruky
0bpaboTkn BCex 3anpocoB nonb3oBatens. [peacTaBneHns nepeaatoT KOHTPONNepy BBOAUMbIE NONb30BATe-
nem faHHble 1 obpabaTbiBatoT MX NOCMe Yero B 3aBUCMMOCTM OT 0BpaboTaHHbIX Pe3ynbTaToB OTAAET NOIb-
30BaTento onpeaeneHHbIi BbIBOA B Ka4eCTBE NPEACTaBIEHUS, HANONHEHHOIO JaHHBIMU MOAENAMM (puC. 2).
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Bxoasawmmn OTnpaska

HTTP-3anpoc oTBeTa
MeHepaumna HYyXHOro KNNEHTY
npeacTaBneHuns

KonTtponnep| —>| Npeacrasnenue
Ecnun Heobxoanmo l’

ob6pawenne K

Mmogenwm NMepegaya AaHHbIX U3
Moaenb Moaenm

Puc. 2. OTHoweHUe MexAay kKomnoHeHTamu natTepHa MVC

OcHoBHoi naeent nattepHa MVC siBnsieTcs 4TO0 MOZENb HEe3aBUCUMbIA KOMMOHEHT TaK KaKk Kaable
npeobpas3oBaHne NpPeaCTaBNEHNsI UM KOHTPONEPa HUKAK He BRWSIOT HA mModenb. Ho B Toxe Bpemsi npea-
CTaBNEHUS U KOHTPOMNEP ABNSAKTCSH OTHOCUTENBHO HE3ABMCUMbIMM KOMMNOHEHTamMK. OTHOCUTENbHASA HE3aBu-
CUMOCTY NPOSIBISETCA B TOM, YTO M3 KOHTPOMMepa MOXHO reHepupoBaTb NpeACTaBneHne, B TOXe Bpemst
NpeacTaBneHns NpesocTaBnsioT BO3MOXHOCTL 00paLLaTbCsl K onpeaenieHHOMY KOHTPOMepY, HO Mpu 3TOM KX
MOXHO M3MEHSTb HE3aBMCUMO APYT OT Apyra [2, ¢. 291].

Pa3srpaHnyeHne KOMNOHEHTOB MO3BONSIET Peann3oBaTh KOHLENUMIO pa3aesnieHns 0 TBETCTBEHHOCTH, KO-
TOpast NO3BONSIET KAaXOOMY KOMMOHEHTY OTBEYaTb 3a CBOK OTBETCTBEHHOCTb. PasrpaHuyeHne KOMMOHEHTOB
no3sonseT obneryntb paboTy Hag OTAENbHBIMI KOMMOHEHTAMM NPUNOXEHNS TaKUMK Kak:

—  pa3paboTKoi NPUNOXEHUS,

—  TECTUPOBAHUEM;

—  MOAOEPXKKOMN.

Ecnn Ham noHapgobuTbesa TecTUpoBaTh NPEACTaBIEHNe, TO Mbl MOXEM AenaTtb OTAENbHO OT KOHTPON-
nepa nnbo NpocTo TECTUPOBATL KOHTPOSNEPbI.

Cnucok nutepatypbl

1. 3cnosnto. Pa3paboTka coBpeMeHHbIX BEO-NpUnoxeHnn. AHanu3 npeaMeTHbIX 0bnacten n TexHo-
norun / QuHo ScnosuTto. — M.: Bunbsime, 2017, — 464 c.

2.  ®pumeH. ASP.NET Core MVC ¢ npumepamm Ha C# ans npocbeccuoHanos / Agam ®OpumeH. — M.:
Bunbamc, 2017. - 992 c.
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AHHoOTauuA: 3TOT AOKYMEHT OMUCHIBAET OCOBEHHOCT MypaBbUHOIO anropuTMa, ero Mc U MUHYCbI, NpakK-
TUYECKYI0 peann3aumio 1 cnocobbl NPUMEHEHMS.
KntoyeBble cnoBa: poeBble anropuTMbl, MypaBbWHbIA anroputM, TSP.

TECHNICAL ANALYSIS OF ANT ALGORITHM
Dziaikun Uladzislau Sergeevich
Scientific adviser: Komrakova Evgeniya Vladimirovna

Abstract: This document describes the features of the ant algorithm, its pros and cons, practical implementa-
tion and methods of application.
Keywords: swarm algorithms, ant algorithm, TSP.

Mpobnembl ONTUMM3ALMM O4EeHb BaXHbI KaK B HAYYHOW, TaK U B NPOMbILLNIEHHON cdhepe. Ha ceroaHsw-
HWA [eHb, CyLlecTBYeT 60MbLIOe KONMYECTBO anropuTMOB ONTUMM3ALMM NS 3afay Ha rpadax 1 Ans noucka
MapLupyToB. Hanpumep, Takue, kak anroputm [enkcTpel, Mpuma, nonuck B rybuHy v eLe MHOXECTBO APYruX.

OpHako, Ha 9TOM MOWUCK HOBbIX anroOpUTMOB He 3aKOHYWIICA W OOUH BEenbruiCKU YYeHbli, N0 UMEHH
Mapko [opuro, Hayan usyyaTb anropuTMbl, KOTOPbIE UCMONbL3YHOT XMBOTHbIE B CBOEW XU3HW. ccnegosaTens
[aBHO MHTEPeCoBano, kak MypaBbu C UX MO3rOM, YCMOBHO, B MOSITOPA HEWPOHA YMYAPSHOTCS CTPOUTb XOPO-
wue mapwpyTbl. U yxe B 1992 rogy oH Npeanoxun nepsytd BEPCUS anroputma OnTUMU3aLmMnM MypaBbUHON
KOMOHWUK B €ro JOKTOPCKOW auccepTauun. B cBoen paboTe OH NpeacTaBui NPUPOAHbIA MEXAHM3M KOFOHMM
MypaBbeB AJ15 peLleHns 3aaay onTuMM3aumn. OTOT METOA ONTUMU3ALMM Ha3bIBAETCH MypaBbUHBIM anropuT-
MoM. Viges anroputMa HaBesiHa NOBeAEHMEM MyPaBbUHOWM KOMOHWM, KOTOPas HAXOAWT NyTb K nuLle, 6nm3kui
K ONTUMansHOMY.

MypaBbu — coupanbHble Hacekomble. OHU XWBYT KONOHUAMM. VX cemMbW SBMAKOTCA CRNOXHBIMW COLU-
anbHbIMK TPyNNamu ¢ YeTKUM pa3feneHnem Tpyaa v pasBuTbIMA CUCTEMAMK KOMMYHWKaLMK U CaMOOpraHu-
3auuu, NO3BONAIOLIME NULAM KOOPAMHWPOBATL CBOM AENCTBUS NPK BbINOMHEHUM 3aaad. Hekotopble BuAbl
MypaBbeB 06MafaloT pasBUTbIM «S3bIKOMY W CMOCOBHLI NepeaaBaTh CAOXHYO MHGopMaLuio. MoBeaeHue My-
PaBbEB KOHTPOIMPYETCA C LieNbIo NOMUCKA NULLK.

CyTb anroputmMa 04YeHb NPOCTa: MypaBbi HAYMHAKOT ABUraTLCA N0 BCEM MapLUpyTaM, 4OCTaBMSAS MALLY
B MypaBemnHuk. MypaBeit MHOTOKpaTHO nepenpbirmBaeT ¢ 04HOr0 MecTa Ha Apyroe B nouckax nuwu. Mo gopo-
re OHW OCTaBNAOT Cnef (PEPOMOHOB. JTW XUMWUYECKME CUTHATTbI Y MYPaBLEB Pa3BUTbI CUIbHEE, YEM Y ApY rUX
nepenoHYaToKpbInbIX. Kak 1 gpyre HacekoMble, MypaBbW BOCMPUHUMAIOT 3anaxu CBOUMU AfWHHLIMUA U TOH-
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KMMU YCUKaMW. I'Iaprle YCUKM NpedocTaBnAaT I/IHdI)OpMaLI'I/I}O 0 HanpaeBneHnn U HacbILLEHHOCTK 3anaxa. Tak
Kak MypaBbl NMPOBOAAT XMU3Hb B KOHTAKTE C 3emnen, NOBEPXHOCTb MOYBbI ABMAETCA XOPOLLMM MECTOM, 4TOObI
OCTaBIIATb Cnef (*)e[I)OMOHa, KOTOprVI MOXET OLLyLaTbCA APYTMMI MypaBbAMN.

1 2 3

Puc. 1. HaxoxgeHue onTUManbHOro NyTM MypaBbAMM

Ipacbuyeckas MHTepnpeTauums anropuTmMa npoAEMOHCTPUPOBAHA Ha PUCYHKE 1 1 COCTOUT U3 Tpex cTa-
AN

1. Tepsblil MypaBei HaxoguTt MCTOYHKK nuwm (F) nobbim cnocobom (r), a 3aTeM BO3BpaLLAETCs K
rHe3ay (N), octasus 3a coboi Tpony 13 hepoMOHOB (p).

2. 3ateM MypaBby BblBUPAIOT O4MH W3 YETLIPEX BO3MOXHBIX MyTEM, 3aTeM YKPENNSOT €ro 1 AenaoT
npuBnekaTeNbHbIM.

3. MypaBby BbiBMpatoT KpaTyanlmnin MapLUpyT, Tak kak (hepOMOHbI ¢ Bonee AnnHHbIX NyTen BeicTpee
ncnapsatoTCs.

Ha pucyHke 2 NpoAEMOHCTPMPOBaHa NporpaMMHas peanu3auus MypaBbUHOTO anroputMa Ha s3blke
nporpammupoBanus Python.

Takum obpa3om, oHM obLiaoTCs Apyr ¢ Apyrom Yepes hepoMOHHbIE Tponkl. Koraa Mypaseit HaxoguT
HEKOTOPOe KOMMYeCTBO MWLM, OH 3abupaeT CTOMbKO, CKONIbKO MOXeT 3abpaTb. Bo3spaluasce, OH OTknadbiBa-
€T )epOMOHbI Ha TPOMMHKAX B 3aBUCHMOCTU OT KOMMYECTBA M KayecTBa nuwu. [pyrne MypaBbn YyBCTBYIOT
3anax pepoMOHa ¥ CreayioT 3TuM nyTeM. Yem Bblille YpoBEHb (hepPOMOHA, TEM BblLLE BEPOSTHOCTL Bbibopa
3TOro NyTn, 1 Yem BonbLUe MypaBbEB CREAYIOT 3TUM NyTeM, Tem Gornee ¢epoMOHOB Ha aToM nyTW. Brocnea-
CTBUW BCE MypaBbW NepeiayT Ha Bonee naxyyuit KOPOTKUI NyTb, @ HA ASIMHHOM NYTK PEPOMOHbI UCMAPSTCS.
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antNum = 12

alpha = 1

beta = 3

pheEvaRate = 0.3

cityNum = distmat.shape[0]

pheromone = np.ones((cityNum,cityNum))

heuristic = 1 / (np.eye(cityNum) + distmat) - np.eye(cityNum)
iter,itermax = 1,100

> iter < itermax:
antPath = np.zeros((antNum, cityNum)).astype(int) - 1
firstCity = [1i for i in range(12)]
rd.shuffle(firstCity)
unvisted = []
pi=li]
pAccum = @
for 1 in range(len(antPath)):
antPath[i][e] = firstCity[i]
ri range(len(antPath[@]) - 1)
in range(len(antPath)):
in range(cityNum):
if k in antPath[j]:
unvisted.append(k)
for m in unvisted:
pAccum += pheromone[antPath[j][i]][m] ** alpha * heuristic[antPath[j][i]][m] ** beta
for n in unvisted:
p-append(pheromone[antPath[j][i]][n] ** alpha * heuristic[antPath[j][i]][n] ** beta / pAccum)
roulette = np.array(p).cumsum()
r = rd.uniform(min(roulette), max(roulette))
x in range(len(roulette)):
if roulette[x] >= r:
antPath[j][i + 1] = unvisted[x]
break
unvisted = []
p=1I[]
pAccum = @
pheromone = (1 - pheEvaRate) * pheromone
length = lengthCal(antPath,distmat)
for i in range(len(antPath))
for j in range(len(antPath[i]) - 1):
pheromone[antPath[i][j]][antPath[i][j + 1]] += 1 / length[i]
pheromone[antPath[i][-1]][antPath[i][@]] += 1 / length[i]
iter += 1
print(«KpaTyakuwee paccToAHUE:»)
print(min(length))
print(«Cambiii KOPOTKUA NyTb:»)
print(antPath[length.index(min(length))])

Puc. 2. Mpumep kopa Ha Python

ACO nokasblBaeT NnyuLLyt NPOU3BOAUTENBHOCTb, YeM GA, C TOUKM 3pEHWNSt BPDEMEHN BbIYMCIIEHWI NpU
ONTUMW3ALMM CPOKOB OBCNYXWBaHWUS, MOTOMY YTO B TakuUX Cly4yasx anpuopHas MHQopmauus MOXeT bbiTb
BKIIOYEHa B MHPOPMALMOHHY0 MaTpuly. bnarogaps cune atoro anroputma ACO 6bin NpUMEHEH K HECKOMb-
KAM 3afjayam OnTUMM3aLMW, TakMM Kak 3afgauv NNaHUMpOBaHWS, 3adauv MapLupyTu3auuu TPaHCMOPTHbIX
CpeAcTs, 3afaHHas npobnema ynakoBku, TPAHCMOPTHbIE CETU U NpOodUnakTU4eckoe 0bCnyxuBaHue.

Kak npasuno, anroputMbl ACO KOHKYpUpYIOT C ApYrMWA METOAAMM ONTUMU3ALMN, KOTLa NPUMEHSIOTCS
K 3apa4am, KOTopble He MEKT Ype3MepHbIX orpaHnyeHnit. ACO UMeeT HEKOTOPbIE HEAOCTaTKY, CBA3AHHbIE C
TOYHOCTbIO M BpeMeHeM 06paboTku, 0COBEHHO Ans CMCTEMbI yNpaBrneHust 06CnyXMBaHMEM HGPACTPYKTYPbI.

Anroputm npumeHsietcs ans pelwenus 3agad TSP (travelling salesman problem) n QAP (Quadratic
assignment problem), K KOTOpbIM CBOAWUTCA AOCTATOMHO MHOMO MpaKTUYEeCKMX 3agdav, (pewenne TSP, Hanpu-
Mep, LLIMPOKO NPUMEHSIETCS B NPOEKTaX, CBA3AHHbIX C rpy30nepeBo3kami U Tomy nofobHbiM, a QAP B npoek-
Tax C NNaHMPOBaHKEM).

Takke, anroput™M NPUMEHSETCS NS BbIYMCIEHWUS ONTUMAIbHOMO KONMYeCTBa NakeToB, HEOOXOANMbIX
AN nepegayn nHcopmauuu. [leno B ToM, 4TO MypaBbU-Pypaxmpbl CNEAYIOT NPOCTOMY NpaBuiy: Nepuoamny-
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HOCTb NOKWAAHWS THe3aa 3aBUCUT OT NEPUOANYHOCTM, C KOTOPOW ApYrie MypaBbW BO3BPALLAKOTCS C NPOBUAH-
TOM. JTOT anropuTM Cenvac yCnewHo ucnonb3yetcs B U3BecTHOM BceM npotokosne TCP/IP. Boicokas yactota
NOATBEPXOEHNA JOCTaBKW NakeTOB rOBOPUT OTMPABUTESIO O LIMPOKOW NOSIOCe NPONYCKaHUS W BO3MOXHOCTM
YBENWYEHUS YaCTOTbI OTMPABKM HOBbIX NAKETOB.

Eweé opHa cepa, B KOTOPOM MOXHO NPUMEHSTL MYypaBbUHbIA anropuT™M — 3TO ONTUMU3ALMS pasnmny-
HbIX BHYTPEHHWX MPOLIECCOB B BbICOKOTEXHOMOMMYHbIX KOMMNaHWAX. Kak cnnaHuMpoBaTb NPOU3BOACTBO W pas-
paboTKy, TECTUPOBaHWE M [OKYMEHTUPOBaHWE, BHEAPEHWE W NOAAEPXKKY CIOXHBIX CUCTEM, YTOBbI OAHM OT-
Aenbl 1 COTPYAHUKM He Bbinn neperpyxeHsl, a Apyrue He npoctansany 6e3 gena? B Bbibope onTUManbHow
Lienoyku U CPOKOB BbIMOSTHEHWS 3aa4 MOXET NMOMOYb MypaBbUHbINA asnropuTM.

Cnucok nutepatypbl

1. Tpumep anropuTma ONTUMM3aLMM MypaBbUHOM KOMOHWUM [ONEKTPOHHBIN pecypc]. — Pexum gocty-
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PABOTA C API B KIINEHTQ-CEPBEPHDIX
PUNOXEHWAX 110 CPEACTBAM RETROFIT2

KHUTA PYCJTAH AHTOHOBUY

CTyOeHT
[omernbCkuil rocyAapCTBEHHbIN TexHUYeckuin yHueepeuteT um. [1.0. Cyxoro

HayuHb1ii pykosodumens: Kompakoea Ee2eHus BnadumupogHa
cmapwuli npenodasamerb
['omenbekuli 20cy0apemeeHHbIl mexHudeckul yHusepcumem um. [1.0. Cyxo2o

AHHoTaums: B cTatbe paccmaTpuBaeTcs KoHuenums pabotbl ¢ TunobesonacHsiM HTTP-knueHtom ans An-
droid, Ha Kotlin n Java - retrofit2. OH siBnsieTcs ogHUM 13 cambix YA0OHbIX MHCTPYMEHTOB Ans paboTel ¢ API B
KNMEHT-CEPBEPHbIX NPUIMOXKEHUSIX.

KntoueBble cnoBa: retrofit2, knueHT, cepsep, android-npunoxeHue, API, android-pa3pabotka, ceTb.

WORKING WITH API IN CLIENT-SERVER APPLICATIONS USING RETROFIT2 MEANS
Kniga Ruslan Antonovich
Scientific adviser: Kamrakova Yauheniya Uladzimirauna

Abstract: The article discusses the concept of working with a type-safe HTTP client for Android, in Kotlin and
Java - retrofit2. It is one of the most convenient tools for working with APIs in client-server applications.
Key words: retrofit2, client, server, android app, API, android development, web.

[ns pabotbl ¢ BrubnunoTekoir retrofit 4ng Havyana HyHO NOAKMHOYMTL HEOOXOAUMbBIE 3aBUCUMOCTH, ATO
MOXHO cenaTb Tpems crnocobamu:

—  Gradle;

—  Maven;

- Jar

B GonblumHcTBe cnyyaes npu cbopke android npunoxeHnit ucnonsayetcs Gradle, aToT cnocob sBnseT-
ca Hanbonee npocTbiM. [1ns ycnewHoro nogknodeHns B ann build.gradle B Mogyne npunoxeHus B nanke
dependencies BcTaBnsiem cTpouky: compile 'com.squareup.retrofit2:retrofit:2.1.0'.

Takke paccMoTpuUM 1 apyre cnocobbl noakntoueHus Gubnuotekm retrofit. Mpu ncnonb3osaHum cucte-

Mbl 3aBKUCMMOCTEN W cbopkn Maven HyxHo OyaeT 4o6aBuTb hparMeHT 3aBUCMMOCTH:
<dependency>
<groupIld>com.squareup.retrofit2</groupId>
<artifactId>retrofit</artifactId>
<version>2.1.0</version>
</dependency>

Takke 6MONMOTEKY MOXHO MOAKMIOUMTb, CkavaB €€ ¢ odmumanbHoro canTta B dopmarte jar-channa u
nepemecTuB B nanky libs.

Momumo camoi bubnuoteku ans yaobHon paboTsl ¢ aaHHbIMKU noTpebyeTcs napcep JSON n Recycler-
View-v7, ons KOPpeKTHOro BblBOAA MH(OPMALMK.

compile ‘com.squareup.retrofit2:converter-gson:2.1.0'
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compile ‘com.android.support:recyclerview-v7:25.0.0'

Cnepytowen yacTbto paboTbl ByaeT coctaBneHune 3anpocos k API. Retrofit faéT Bo3aMoxXHOCTb CO3aaTh
NONMHOLEHHbIN REST-KNuEHT, KOTOpbIA B CBOK 04epeab AaéT Bo3MoxHocTb aenate GET, POST, DELETE,
PUT. [Ins goemapkauun TMNOB 3anpoca ¥ OCTamnbHbIX BaXHbIX aCMEKTOB MCMOMb3YTCA aHHOTauuu. Hanpu-
Mep, Ans Toro, Ytobbl caenatb POST 3anpoc, Ham npocto HyxHO HanucaTe @POST nepen meTogom, ans
GET sanpoca @GET, ansa DELETE 3anpoca @DELETE n gna PUT 3anpoca @PUT. B ckobkax k Tuny 3a-

npoca nponucbiBaeTcs Lenesoi agpec. OnucaHne aHHOTaLM NPOUCXOANT B MHTepdelice:
package ru.mustakimov.retrofittutorial.api;

import java.util.List;

import retrofit2.Call;

import retrofit2.http.GET;

import retrofit2.http.Query;

import ru.mustakimov.retrofittutorial.PostModel;

public interface UmoriliApi {
@GET ("/api/get™")
Call<List<PostModel>> getData (@Query ("name") String dataName,
@Query ("num") int count);

}

PaccmoTpum Bbile npefctaBneHHblin kog. Mel nmeem metog getData, BosBpalyatowmii 06bekT Tuna
Call<List<PostModel>>. MeToab! AomkHbI BCeraa Bo3spaLlate 06bekT Tvna Call<T> 1 umeTb aHHOTaLUMO TK-
na 3anpoca (POST, GET, DELETE, PUT) [1].

AHHoTauma @Query("name") String dataName nokasbiBaeT retrofit, 4To napameTpom 3anpoca HyXHo
nocTaBuTb Napy name=<3HayeHune cTpokn dataName>.

Cnegyrowmm warom paspaboTku cTaHeT cospaHue knaccos Java/Kotlin ans pecypcos. Jdanblue byayt
OnucaHbl ABa NOAXo4a CO3haHNs HeobxoauMbIX KraccoB. [lepBblit CNOcob — 3TO Py4HON NOAXOA, KOTOPbIN
TpebyeT OT Bac Hay4nTbCs Nonb3oBaThCst GubnMoTekon Gson. BTOpon noaxond 3akn4aeTcs B TOM, YTO Bbl
TaKKe MOXETe aBTOMAaTUYECKN CreHepupoBaThb HyxHble Knaccel Java/Kotlin, 3axsatvs Bbisog JSON ucnonb-
3ys caiT jsonschema2pojo. A pekomeHZyeM Bam cregoBaTtb NEPBOMY c€rnocoby, YTOObI fyylle NOHATb, Kak
paboTaert Kog.

MMocne co3paHus HeobxoamMblx Java nnbo Kotlin knaccos, cnegyet cosgath ak3emnnsp retrofit. Ytobb
0TNpaBnsATL ceTeBble 3anpockl K API, HaM HYXHO MCMONb30BaTb Knacc noctpoutens retrofit u ykasato 6aso-

BbIn URL-agpec ans cnyxobi.
public static final String BASE URL = "http://api.myservice.com/";
Retrofit retrofit = new Retrofit.Builder ()
.baseUrl (BASE URL)
.addConverterFactory (GsonConverterFactory.create())
Jbuild() ;

Takke obpaTuTe BHUMAHWE Ha TO, YTO HaM HYXHO Yyka3aTb (habpuKy Ans gecepuanusaunn oTBeTa C
nomoLbto bubnuotekn Gson. Mopsgok, B kKoTopom fobasnatoTcs npeobpasosateni, byaeT nocnegoBatesb-
HOCTbI0, B KOTOPOW OHK ByayT 0b6pabaTbiBaThbCS.

[Onsa ny6nukaumm aanHbix JSON retrofit 6yaet ncnonb3oBath 61ubnNMOTEKy KOHBEPTEPA, BbIOPaHHY0 ANs
obpaboTkn aecepuanusaumn gaHHbix M3 obbekta Java/Kotlin. Ecnn Bbl aHHOTMpYETE NapameTp C MOMOLLbH
napametpa @Body, ata paboTa 6yaeT BbinonHeHa aBToMaTyecku. Ecnm Bbl, Hanpumep, ucnonb3yeTe Gub-
nuoteky Gson, noboe none, NpuHaanexatiee knaccy, byget cepnanmsoBaHo Ans Bac. Bbl MOXeTe N3MEHUTb
3T0 MM € NoMoLLbH AekopaTopa @SerializedName.

Retrofit2 Takke nopaepxveaet pacumpenust RxJava. Bam HyxHo Oyget cosgate agantep RxdJava. o
YMOMYaHWIO BCE CETEBbIE BbI30BbI CUHXPOHHbI.

Ecru Bbl X0TUTE, YTOOLI CETEBbIE BbI30BbI MO YMOMYaHMIO ObIfIM aCUHXPOHHBIMM, BaM HEOBXOAMMO UC-
nonb3oartb createWithScheduler().

B cootBeTCTBMM CO CTpyKTypoit RxJava Ham HyxHO co3gaTtb nognucumka ans obpaboTku oTBeTa.
Heobxoaumo pobasutb metogsl onCompleted(), onError() 1 onNext(). Mcnonb3ys Gubnuoteky Android RxJa-
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va, Mbl TakKe MOXeM ykasaTb, Y4To Mbl Oygem obpabaTbiBaTh 370 COBbITUE B OCHOBHOM MOTOKE MOMb30Ba-
TENbCKOro MHTEpenca. Ecnm Bbl HamepeBaeTeCh nepeonpenenuTb NOBEAEHWe CETEBOrO BbI3oBa MO YMO -
YaHWto, Bbl MOXeETe yka3aTb subscribeOn(). B npoTuBHOM criyyae ero MoXHO He ykasblBaTh [2].

Vicnonb3oBaHue 3arorioBKOB ayTeHTU(uMKaLuuu. 3aronoBku MoryT ObiTb A06aBneHbl B 3anpoc ¢ NoMo-
LWbto NepexsaTumka. YTobbl 0TnpaBnaTh 3anpockl K API, npowegwemy npoBepky nogrMHHOCTW, fobaBbTe
3arofioBKM K CBOMM 3anpocaM C NMoMoLLbio nepexsatymka. Obpatute BHUMaHWe, YTo B Retrofit2 nepexsatunk
ponxeH bbiTb fobaeneH B HacTpanBaembin OkHttpClient. B Retrofit! 310 Morno BbiTb ycTaHOBNEHO Heno-
CPEACTBEHHO KIaccoM CTpouTens.

OT1nmnyHo! C nosty4eHHbIMK AaHHBIMU Mbl MOXEM CO3[aBaTh CeTeBbIE 3anpockl Ha ocHose Retrofit2, ko-
TOpbI€ SBNSIOTCA HEOTHLEMNEMOW YacTbio GonbLLMHCTBA Android NPUNOXeHWH.

Cnucok nutepatypbl
1. Wcnonb3oBanne APl ¢ MogepHusaumen [OneKTpoHHbIM pecypc]. - Pexum poctyna:
https://guides.codepath.com/android/consuming-apis-with-retrofitéstetho. — [lata goctyna: 06.10.2021.
2. Retrofit2 Ha Android wucnonb3ys Kotlin - [OnekTpoHHbIM  pecypc]. - Pexum pgoctyna:

https://habr.com/ru/post/520544/. - [lata goctyna: 06.10.2021.
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[IPOTPAMMHbIE CPEZICTBA JL/1A PASPABOTKM
NTPOBBIX MPUI0XEHNN

CBALKWUA UNbA NETPOBY

CTYAEHT
[OMeNbCKIUIA FroCyaapCTBEHHbI TEXHUYECKNA YHBepeuTeT uM. 1.0. Cyxoro

HayuHb1ii pykosodumens: Kompakosa Ee2eHusi BnadumupogHa
cmapwuti npenodasamerib
['omenbckuli 20cydapecmeeHHbit mexHuyeckut yHusepcumem um. [1.0. Cyxoeo

AHHoTauums: B ctatbe paccMaTpuBaloTCs NporpaMMHble CpeacTBa Ans pa3paboTku UTPOBLIX MPUOXKEHMI C
[BYXMEPHOW WM TPEXMEPHOI rpadpuKkoi, @ UMEHHO UrpOBble ABVXKM. [PUBOAATCA NOSICHEHNS KAaXO0r0 KOM-
MOHEHTa 1 0COBEHHOCTM KAXO0r0o UrPOBOTO ABUKKA.

KnioueBble cnoBa: UrpoBOW ABUXKOK, Urpa, MPEUMYLLECTBO, TPEXMEPHbIN, KOMMOHEHTbI, CKPUMT, pasnuuue,
nnatcopma.

SOFTWARE FOR DEVELOPING GAME APPLICATIONS
Svyatsky llya Petrovich
Scientific adviser: Kamrakova Yauheniya Uladzimirauna

Abstract: The article discusses software tools for the development of game applications with two-dimensional
or three-dimensional graphics, namely game engines. Explanations of each component and features of each
game engine are provided.

Key words: game engine, game, advantage, 3d, components, script, difference, platform.

Ha cerogHALWHWA eHb, 4Tobbl CO3AaTb UIpy CYLLECTBYET HECKOMbKO TEXHOMOrMIA, KOTOPbIE MOMOraloT B
9TOM. B X YMCNO BXOZAT BbICOKOYPOBHEBbLIE A3bIKM NPOrPAMMUPOBAHUS, pasnuyHbie 6ubnuoTeku u dpeim-
BOPKMU, UrPOBbIE ABIKKN.

Ha [aHHbI MOMEHT, CambIM MOMYNSPHBIM W BbIFTOAHBIM CPEACTBOM Ans paspaboTku Urp SBNSETCS Ur-
POBOW [ABWXOK, B BUAY TOrO, YTO B HEM YXe 3amnoxeHa onpedeneHHas gyHoameHTanbHas 6asa ans kowm-
thopTHOM paboThl 1 cozpaHus urp [1].

CyLLecTByeT OrpOMHOE KOMMYECTBO PasfiNyHbIX UrpoBbIX ABMKKOB. OCHOBHbIE UX pasfnymMs 3akmnoya-
0TCS B NOLAEPXKMBAEMBIX A3bIKaX MPOrpaMMMPOBAHNS U (hYHKLMOHANBHOCTW. CaMbiMu NOMynspHbIMU Urpo-
BbIMM [BVXKaMun sBnsitoTcs Godot Engine, Unity n GameMaker Studio.

OfHMM 13 camblX pacnpoCTpaHEHHbIX UrpoBbIX ABWXKOB sBnsetca Unity. OH npeacTasnset coboil
KpoccnnaTtthOopMEHHYI0 Cpeay ANs pa3paboTku Urp pasimMyHON CIOXHOCTU. [JBUKOK MOXHO MCMONb30BaThb 415
CO30aHNs TPEXMEPHBIX, ABYMEPHbIX Urp. Peaaktop Unity nogaepxusaertca Ha nnatcopme Windows, macOS
n Linux. Unity pacnpocTpaHsieTcsi 6ecnnatHo, OAHAKO €CTb M NraTHbIE BEPCUM, OTNMYAIOWMIACA Pa3BMTON
(OYHKLMOHANBHOCTLHO W (PULLKaMI, HeAOCTYMHbIE B BecnnaTHON orpaHUYeHHON BEPCUM.

Penaktop Unity nmeeT npocToi MHTepdenc, KOTOPbIN NErKO HacTpamBaTb, COCTOALLMNA N3 PasSIUYHbIX
OKOH, Briarogaps Yemy MOXHO NPOWN3BOAUTL OTNAAKY Mrpbl NPSIMO He BbIXOAS M3 pefakTopa. [BKOK Mcnosnb-
3yeT ANs HanucaHus CKPUMTOB TOMbKO SA3blK MporpammupoBanns C#. OpHako B Gonee paHHUX BEPCUSX B pe-
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[AKTOpE MMenach BOIMOXHOCTb NcaTb CKpUNThI Ha JavaScript (cBoeobpasHbin UnityScript).

MpoekT B Unity nogpasgensietcs Ha CLeHbl Kak CaMOCTOSTENbHbIE (halirbl, KOTOpPbIE XpaHsAT B cebe
COBCTBEHHbIN KOMMIEKC 06bEKTOB, (hYHKLMIA, CLieHapneB, U HacTpoek. CueHbl cogepxaT B cebe 06bekTbI, B
KOTOPbIX €CTb HAabOPbl KOMMOHEHTOB, CBA3aHHbIE C (DU3MYECKUMM CBOWCTBAMM W FEOMETPUEN, C KOTOPBIMU U1
B3aUMOLENCTBYIOT CKPUNTbI.

Tarke OBWKOK NOAAEPXKMBAET (DU3NKY TBEPABIX TEN U TKaHW. PacyéTbl (u3nKku NpoM3BOAMUT hu3nye-
ckum puxok PhysX ot NVIDIA. B pepaktope umeeTcs cucTeMa HacnefoBaHus 06bekToB, 0OBLEKTbI-
HacnegHWKM MOryT MOBTOPSTb HEKOTOPYHO ONpedesieHHY0 reoMeTpuio poauTensckoro obbekta. CkpunThbl B
pefakTope NPUKPennsTCs K 06bekTam B BUAE OTAESbHbIX KOMMOHEHTOB.

Ana 3D-urp, Unity no3sonseT cneuyugukaumio cxatus TEKCTYp, MUNManbl W HAaCTPOMKY paspeLLeHus
ANS Kaxaomn nnatgopmbl, YTo obecneynBaeT NOAAEPXKY AN oTobpaxeHns penbeda, 0TobpaxeHns oTpaxe-
HWS, Napannakc oTobpaxeHus, AUHAMUYECKE TEHW C UCMONb30BAHNEM KapT TeHel, ahEKTOB peHaepuHra B
TEKCTYPY ¥ NOTHO3KpaHHOW noctobpaboTkn. Pegaktop Unity UMeeT KOMMNOHEHT AN CO34aHNs aHUMaunu, HO
TaKKe aHUMaUMo MOXHO CO3AaTh npeasaputensHo B 3D-pedaktope, Takux kak Blender unu xe 3ds Max u
MMMNOPTMPOBATL BMECTE C MOZENbIO, a 3aTeM pa3buTtb Ha dhannsbl [2].

Cam [BuxoK B HacTosiLiee BpeMsi NOAAEPKMBAET cosgaHue urp Ans 6onee Yem 25 pasnuyHbix nnat-
hopM, BKMKYas MOBUIbHbIE [EBaiChbl, HACTOMbHLIE KOMMBIOTEPLI, KOHCOMM W BUPTYamnbHYl pearbHOCTb.
Mnatopmbl Bkmtovatot iOS, Android, Windows, Mac, Linux, PlayStation 4, Xbox One v gpyrue.

B cBot ouepesp, K rnaBHbIM 4ocToMHCTBaM Unity OTHOCUTCS Hanuyne BU3yanbHOW cpedbl paspaboTkm,
BKMIOYAIOLLYK MHTErPUPOBAHHY0 Cpedy U MHCTPYMEHTbI BU3yanbHOrO MOAENMPOBAHWUS B MECTE C LienoyKon
cbopkm, WKMpokas KpoccnnaThopMeHHas Noaaepkka, a Takke MOAYIbHas cucTeMa KOMMOHEHTOB, KOTopas
CO30aeT MrpoBble 0BbEKTBI, YTO NPEACTaBNASOT COBOI KOMOMHMPYEMbIe NaKeTbl (OYHKLMOHAMbHBIX dNeMeH-
TOB. B 0Tnnume ot MexaHW3MOB HacnegoBaHus, 0BbekTbl B Unity co3gatoTcs NOCPeAcTBOM 06beayHEHMS
(bYHKLMOHabHbIX BIOKOB, @ He NOMELLEHNS B Y3nbl JepeBa HacnefoBaHus. Takoi nogxog obrneryaet cosga-
HWe NPOTOTMMOB, YTO aKTyarbHO Nnpu paspaboTke urp.

OpHako y ABWXKa UMEIOTCS U HeJOCTaTKW, B BUAE OrpaHuyeHus pegaktopa npu pabote ¢ MHOrOKOMMO-
HEHTHbIMW CXeMaMu, KOrga B COXHbIX CLEeHax Bu3yanbHas paboTa 3aTpyaHsSeTcs, a Takke OTCYTCTBUe Noa-
LEPXKKM CCbIMOK Ha BHeLLHWE BrbnunoTeku, KoTopble 3a4acTyro TpebyeTcs NoaknoyaTb BPYYHYH0, YTO 3aTpy -
HAeT npouecc pa3paboTku. Takke B nnaHe OCBOEHUS AN HAYMHAKOLMX pa3paboTyMKoB AaHHOE CPefcTBO
SBNAETCA 3anyTaHHbIM U CIIOXKHbIM.

C nomoLLbto JaHHOro UrpoBOro ABWKKa OblNi CO3AaHbI MHOXECTBO pasnuyHbx urp. Camble nonynsp-
HeIMu siBnstoTcs «Dead Trigger», «Guns of Icarus Online», «Assault Android Cactus», KoTopble SBNSIOTCS
LyTepamu OT NepBoro nuua.

B cBoto ouepeab GameMaker Studio 2 npefctaBnsiet cobon nonynsipHblid KPOCCANIOT(OPMEHHbIN UT-
POBOWN [BWXOK, paspaboTaHHbI koMnaHuen YoYo Games. [IBWXOK paccunTaH Ha paspabotky 2D w 3D urp,
OOHaKO MUMEET HEKOTOpble OrpaHNyeHHble BO3MOXHOCTU paboTel ¢ 3D. GameMaker nopaepxvBaeT cOopky
ans Microsoft Windows, macOS, Android, iOS, PlayStation 4 w Xbox One. W3Ha4anbHo Obin paspaboTtaH,
4TO6bI MO3BOMNTL HAYMHAIOLLMM MPOrPaMMUCTaM CO3AaBaTb KOMMbOTEPHbIE Urpbl Be3 0cobbIX 3HaHMIA Npo-
rpaMmmupoBaHus. MNocnegHne Bepcum nporpaMMHOro obecneveHns OpUEHTUPOBAHbLI Ha NPOABUHYTLIX paspa-
B0oTUMKOB.

becnnatHas Bepcus OBWKKa orpaHunyeHa komnunsumen nog Windows. Mo cpaBHeHWMto ¢ Hel, npodhec-
CMOHarbHas BEPCUS UMeeT MHOXECTBO MPeuUMYLLECTB, BKMOYas yrpasfieHne pecypcami, KOMIUASLMI0 AN
macQOS, Ubuntu v 3anyck Ha Android. Takxke, B NpohecCHoHanbHON BEPCUMM MOXKHO MOKYMaTh OTAENbHbIE MO-
Aynu, pacumpsiiowme yHKUMOHaNbLHOCTb nporpamMmbl. Bepcus Master Collection cogepuT Bce TekyLyme Mo-
pynu v 6yaywme aononHeHms [3].

OCHOBHbIM 3r1IEMEHTOM [ABIKKa sBnseTcs IDE co BCTPOEHHbIMM pefakTopamut pacTpoBOW rpacdovku, au-
3ailHa YpOBHEN, cLueHapues, nyTeit u wengepos. [ononHuTensbHble YHKLUMN MOryT ObiTb peann3oBaHbl Ha
A3blKe CLEHapMeB NporpaMMHOro obecrneyeHns unu B COBCTBEHHbIX PaCLUMPEHWSIX AN KOHKPETHOW nnat-
(hopmbl. Tak, ABWMKOK UCMONb3yeT Ans HanucaHus cueHapneB C Noao6HbIA AMHAMUYECKN TUNU3NPOBAHHBIN
a3blk GameMaker Language.
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Penaktop GameMaker umeeT npocToit MHTepENC, KOTOPbIN NETKO HacTpauBaTb, COCTOSILUMIA U3 pas-
TNIMYHbIX OKOH, rae yAoBHO nucaThb cueHapum k urpe. Pegaktop nossonseTt paspaboTymkam BbiNOMHATbL 06Lme
3apaun (Hanpumep, co3gaBaTh 3k3eMnnspbl 0OBHEKTOB, BbI3bIBaTb PYHKUMM Unu paboTtaTtb ¢ (hannamu u
CTPYKTypaMn AaHHbIx) 6e3 HeobxoanMocCTH nucaTb HU OAHON CTPOYKM Koga. OTO AenaeT ABWKOK OPUEHTUPO-
BaHHbIM Ha HAYMHALLMX pa3paboTymMKoB [3].

K rmaBHbIM foctonHcTBaM GameMaker oTHOCMTCS KpoccnnaTOpMeHHOCTb, NoAAepxKa GubnuoTek u
pacLUMPEHMI, B TOM YKCIE Ha pasHbIX A3blkax, COBCTBEHHDIA YNPOLLEHHbIA A3blKk MpOrpaMMmpoBaHns Game
Maker Language (GML), nnterpaums co Steam, GooglePlay, AppStore.

Y OBMXKA MMEKOTCS M HeJoCTaTku, B BWAE OrpaHMYEHHOM BO3MOXHOCTM paboTtbl ¢ 3D, Tak Kak B
GameMaker oHa kpaiHe Heyao6Ha, ypesaHHbIN (hyHKLUMOHaN GecnnaTHoON BEPCUM ABUXKa.

Ha ocHoBe GameMaker BbIno co30aHO MHOXECTBO YCMELLHbIX NPOEKTOB, Takux Kak: « Hotline Miamiy,
«Undertale», «Gods Will Be Watching», «Fran Baw», «Hyper Light Drifter» v gpyrve.

Godot Engine npepactasnset cobon 2D n 3D, kpoccnnaTopMeHHbIN, HecnnaTHbIA UrPOBONA ABWKOK C
OTKPbITbIM MCXOAHBIM KOAOM, KOTOPbIN B HACTosILLEe Bpemsi padpabaTtbiBaeTcsi U NoaaepkuBaeTcs coobuye-
ctBoM Godot Engine Community. Cpepa pa3paboTkn paboTaeT Ha HEeCKOMbKWUX OMepaLMOHHbIX CUCTEMaX,
Bkntoyast Linux, macOS n Windows. Godot Engine MOXeT co3faBaTb Urpbl 415 NEPCOHANbHbIX KOMMbOTEPOB,
KOHCOeNn, MOBUIbHbLIX 1 BEB-NnaTgopm.

Godot Engine cTpemuTCs NPeANOXMTb MOMHOCTLIO MHTErPUPOBaHHYI0 cpeay paspabotku urp. Cpepa
no3BonsieT paspaboTumkam co3aaBaTh Urpbl C HYNsi, HE NOMb3ysicb GONee HUKAKUMM MHCTPYMEHTaMK, 3a UC-
KNOYeHWeM TeX, KoTopble Heobxoaumbl Ans CO34aHWUs UrPOBOrO KOHTEHTa (3NeMeHTbI rpacukm, My3bikanb-
Hbl€ TPEKN).

OcHoBHas apxuTeKTypa UrpoBOro [BMXKKa MOCTPOEHa Ha OCHOBE Kapkaca AepeBa «y3rnosy. [laHHble y3-
INbl onpeserneHbl BHYTPU «CLEH», Hacneayowuiics ot aepesa. CueHbl ObiBalOT HacnegyeMbiMu U BIIOXEHHbI-
MW, @ TaKKe OHM BbICTYMAKT B POMW rPYNMbl Y3r0B MHOTOKPATHOIO MCMOMb30BaHUs U CO3AaHUS 3K3EMNISPOB.
Moatomy npu pa3paboTke MOXHO NErko W3MEHsTb MOSIHOCTbIO BCK apXUTEKTYpy MPOEKTa, pacluMpsTb €€
aneMeHTbl B MOy CTOPOHY M paboTaThb C KOMMMEKCHbIMU CLEEHaMW Ha YPOBHE NPOCTbIX abCTpaKLmi.

Wrpbl ¢ ncnonb3osaHnem Godot MoryT GbITb CO3AaHbI C MOMOLLBK Pa3NNYHbIX A3bIKOB NMPOrpaMmMnpoBa-
Hus, Bkrtovas C++, CH#, n nobom apyrom s3bik ¢ GDNative npussiskamu, Takumm kak Rust, Nim v D. Takke Go-
dot nmeeT CBOWN COBCTBEHHBLIN BCTPOEHHbIN A3bIK cueHapuneB GDScript. 3TO BbICOKOYPOBHEBLIN, AYMHAMUYECKM
TUNWU3MPOBAHHBIX A3bIK MPOrPaMMUPOBAHUS, KOTOPbIA O4EHb CXOX C S3bIKOM NporpamMmupoBanus Python.

Godot Engine BkntovaeT B cebs BCTPOEHHbI UHTErPUPOBAHHbIA PELAKTOP CKPUMTOB C BO3MOXHOCTAMM
LOMNONHEHNS KoAa, aBTO-0TCTYNamu, NOACBETKON CUMHTaKCUCa, aBTO 3aBepLUEHEM KOAa W HEKOTOPbIMK Apy-
MMM BO3MOXHOCTAIMU. Takke B CUCTEME UMEETCS MOKUIA 0Tnaaumk, npodainep, MOHUTOP UCMONb30BaHHON
BMAEONaMATU 1 Y4ANEHHbIN PESAKTOP CLUEH A1 KOHTPONS 3rIEMEHTOB B PEXUME peasibHOro BPEMEHH.

OtnnumuTenbHas 0CoBEHHOCTb ABMKKA SBMSETCA TO, YTO OH MOXET BKMKYaTh OTAEMNbHbIN ABUXOK 3D-
rpacmku, KOTOpbI MOXeT paboTtaTb He3aBUCUMO OT aBuxka 2D. A 3D-OBWXOK NOAAEPXKMBAET Takune (PyHK-
LMK, Kak OCBeLLEeHWe, TeHU, Lenaepbl, Habopbl NANTOK, Napannakc-NPOKPYTOK, MHOTOYrOMbHUKWA, aHUMALW,
(OM3KKY 1 YacTULbl. Takke BO3MOXHO cMmellmsaTtb 2D n 3D.

B KoHUe pa3paboTku NpoekT MOXET BbITb SKCMOPTUPOBAH Ha pasHble Lienesblie NnaTopMbl, KOTOpbIe
MOXHO pa3genuTb Ha MK, MobunbHble, Be6 1 koHCONW. [ns pasHbix nnaThopM MOXHO 3afaBaTb pasHble na-
paMeTpbl, Takne Kak crnocob XpaHeHus AaHHbIX (M MX 3aluTta npu HeobXoaMMOCTH), KOMMPECCUst TEKCTYP,
paspeLLeHme, a Takke HEKOTOPbIE YHUKamNbHbIe NapamMeTpbl, XapaKTePHbIE TOMBKO N1 KaKON-TO KOHKPETHOM
nnatcopMbl (Hanpumep, paspeLuenuns ans Android).

Tekywas nogaepxka nnatgopm ekntodaet Windows (n UWP 0S), MacOS, X11 (Linux, BSD), Android
0S, iOS, HTML5. Takxe MOXHO NPOM3BOAMTbL SKCMOPT Ha Apyre NnatdopMbl BPYUHYHO Yepe3 KOMMUMMPOBa-
HWe aBwxka ans SDK uenesoi nnatgopmel. Mcnonb3oaHue Godot Engine HE3HAYMTENBHOMO KONMMYECTBA
BHELLHWX 61ubnnoTek obneryaet aToOT NpoLecc.

Tarke Godot MeeT CBOM HEKOTOpbIE NPEUMYLLECTBA Hag APYrMMU UrPOBLIMW ABKKAMU, KOTOPbIE Mo-
MOratoT Nofb30BaTENtO B CO34aHNW UrPOBOrO NpoaykTa. Godot copepxmT CUCTEMY aHUMaLmMK C rpacpuyecknm
WHTEP(eNCoM Ans CKeNeTHOM aHUMaLnK, CMELLMBAHUS, aHUMALMOHHbIX AepeBbEB, MOPMHTA M KaT-CLEH B
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peanbHOM BpemeHu. [paktuyeckn nobylo nepeMeHHyt aHummnpoBatb. [OMOMHUTENbHbIE BO3MOXHOCTY
BKIMKOYAIOT: rpaduyecknii Nonb3oBaTeNlbCkui HTEPMENC, rpaduky aHanmsa npous3BoaMTENBHOCTH, MHOroNo-
TOYHOCTb (CKpWNTbI paboTatoT B NaparnnenbHbIX NOTOKax W CaMu MOryT WX CO34aBaTh), KOHBEMEP MMMOp-
TalakcnopTa/komMnpeccuu TEKCTyp (cuctema paboTbl C acceTamu 1 aBTO KOHBEPTMPOBAHWS B opmMaThl), Cu-
cTeMa YacTuu, cuctema nnaruHos [4].

[BKOK OTAIMYHO NOAXOAWT 4SS HOBUYKOB B MPOrpaMMMpOBaHUM, B BUAY AOCTATOMHO ApYXenobHOro
WHTepdelica, NOHOW pycudukaLmm, ¢ XopoLLen JOKyMeHTaUMen n 4OCTaTOMHO 60MbLUMM W aKTUBHBIM CO0B-
LLECTBOM.

C NoMOLLbI0 f@aHHOMO UrPOBOrO ABWXKKA OblNK CO30aHbl Takue WHTEpecHble Urpbl kak « EI Asombroso
Show Zamba», «Dog Mendonga & Pizza Boy», «Anthill».

B naHHOM criyyae urposoin aBuxok Godot Engine sBnsieTcs Hanbonee BbIrogHbIM NPOrpaMMHbIM Cpea-
cTBOM. C €ro nomoLLbio npoLle 1 KayecTBeHHee pa3pabatbiBaTb Urpbl C TPEXMEPHOW rpacdhukoil, OH NOSHO-
CTbl0 6eCnnaTHbIN 1 UCMOb3YET MEHbLLIE PECYPCOB NEPCOHANBHOMO KOMMbIOTEpA.
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YIIK 004

f3bIKW OMUCAHNA JOKYMEHTOB

MNCKYH AH ANEKCAHLIPOBUY

CTyOeHT
[omenbCkuil rocyAapCTBEHHbIN TexHUYeckuin yHueepeuteT um. 1.0. Cyxoro

HayuHb1ii pykosodumens: Kompakosa Ees2eHusi BnadumupogHa
cmapwuli npenodasamerb
['omenbekuli 20cy0apemeeHHbIt mexHudeckul yHusepcumem um. [1.0. Cyxo2o

AHHoTauums: B cTatbe paccmaTpuBatoTCs S3blki ONMCaHWS JOKyMEHTOB. [pMBOAATCS NpUMEpBI S3bIKOB OMu-
caHns gokymentos HTML, XML, Dynamic HTML.
KntouyeBble cnoBa: s3biku, onucanue gokymeHtos, HTNL, XML, Dynamic HTML.

DOCUMENT DESCRIPTION LANGUAGES
Piskun Yan Alexandrovich
Scientific adviser: Kamrakova Yauheniya Uladzimirauna

Abstract: The article discusses the languages of document description. Examples of document description
languages HTML, XML, Dynamic HTML are given.
Key words: languages, document descriptions, HTNL, XML, Dynamic HTML.

HTML n XML umetot obwero npeaka B SGML. TouHble getanu 310 poAOCMOBHON CTPOrO HE BaxHbI,
ee CyLLeCTBEHHbIM crieacTeueM asnsetcs 10, 4To HTML n XML uMeroT 04eHb NOXOXWIA NOBEPXHOCTHBIN CUH-
Takeuc. Oba ncnonb3yoT YrnoBble CKOBKM M amnepcaHbl, YTOBbl OTIMYaTb CUMBOIbI «Pa3METKUY OT CUMBO-
I10B «COLEPXUMOroy.

Y 06ounx eCTb 9NEMEHTbI, KOTOpble COAepKaT ApYroe COAEPKUMOE, U ANEMEHTbI, KOTOPbIE MyCTbI.

OTOT BbICOKUA YPOBEHb MOBEPXHOCTHOTO CXOACTBA NpeAnonaraeT, no KpanHen Mepe, Ans HEKOTOpbIX U,
no KpanHen Mepe, BHavasne, YTo AOMKeH ObiTb BbICOKWN YPOBEHb B3aUMOAENCTBUS Mexay cuctemamn HTML
n XML. 370 noHsTUE yeunueaeTcs TeM hakToM, YTo, Koraa Ha cueHe nosisuncs XML.

Bckope nocne Toro, kak HTML nonyuun LUMpokoe pacnpocTpaHeHue, Bbinn NpeanpuHsThl yeunus no
npeobpasosaHnto HTML B npunoxenne XML, a He npunoxerne SGML. HTML Hukorga He Gbin LUMPOKO pea-
nn30BaH Kak «npunoxeHne SGMLy, HO OH Bbin ONpeaeneH kak NPUNoXeHue B paHHUX cneumdukaumsx HTML.

OpgHako, ecnu Bbl BbleTe 3a pamki 9TUX 06LLmX 0BLLMX CrIOB, S3bIKM COBEPLUEHHO pa3Hble W CryxaT
COBepLUEHHO pasHbiM Lenam. Tam, rge HTML - a1o eguHbin 936k, XML - 3T0 CTpyKTypa Ans onpeaeneHus
s3bikoB. Ecnn HTML onpegensieT, kak cTpouTcs AepeBo 13 ntobbix BXOAHbIX AaHHbIX, XML onpegenseT no-
CTPOEHMe fepeBa TONbKO Anst HEOOMbLIOro NOAMHOXECTBA BCEX BO3MOXHbIX BXOAHbIX AaHHbIX [1, ¢. 186].

Tam, roe HTML onpefenseT siBHble TOYKM paclUMpeHns B npedenax ogHoro criosaps, XML noowpseT
NCNonb30BaHWE HECKOMbKWX CMOBapen, onpedeneHHbIX pacnpeaeneHHsiM obpasom. Tam, rae HTML Haxo-
putcs B HeOOMbLLOM SIBHOM Habope npocTpaHcTB umeH, XML npefocTaBnsieT HeorpaHYeHHOe KOnM4ecTBo
NPOCTPAHCTB UMEH.

Ha doHe atoro HanpspkeHus TAG copmmpoBan aty pabouyto rpynmy, 4tobbl U3y4nTb, Kak MOXHO YITyy-
wwTb B3aumogenctame mexay HTML n XML. Llenesas rpynna paboTana ny6nm4Ho; COXpaHAETCS apxuB ero 06-
cyxaenuir. Lilenesas rpynna Hayana co cbopa npumMepoB MCNONb30BaHMS, YTOBbI COCPEAOTOUUTH CBOW YCUIUS.

lNepBOHa4anbHO OXWUAANoCk, YTO Habop CLEeHapueB MCMOMNb30BaHMS BbIAENUT Te 06nacTu, B KOTOPbIX
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pononHuTeneHas pabota MoXeT nomoyb B obecneveHun B3aumopenctaus mexay XML n HTML. OgHako, no-
CKObKY BCE BapWaHTbl UCMOMb30BaHUS CETOAHS, NOXOKE, MMEKT NPaBAoNoA0OHbIE PELLEHUS], PELUEHNS, KO-
TOpble, MO-BUAMMOMY, He MOAJIeXaT 3HAYMTENbHOMY YNYYLIEHWO, MOXOXE, YTO Masio Y4TO MOXHO CAenathb,
KpOMe [OKYMEHTUPOBAHMS 3TUX 06CTOSATENLCTB.

B cnepytowem pasgene mbl onuwem Habop BapraHTOB MUCMONb30BaHMWS, KOTOpbIe paccMoTpena pabo-
4as rpynna, 1 To, kak NnoTPeBHOCTN TUX BapMaHTOB UCMOSb30BaHWA MOTYT ObiTb YA0BNETBOPEHbI CETOAHS.

[ononHuTenbHble NpUMeYaHus 1 Apyre crnpaBoYHble MaTepuarbl 418 MHOTUX M3 3TUX CIyYaeB WC-
nonb30BaHUs AOCTYMHbI B BUKW, KOTOPYK Llenesas rpynna ucnonb3osana Ans opraHusauuy CBOWX paHHKX
3ameToK. Yutatensm ocobeHHO pekoMeHayeTcs coobulaTtb O JONONMHUTESNbHLIX BapuaHTax MCMoSb30BaHus,
KOTOpbIE, MO UX MHEHMIO, HE NPeLCTaBIEHbI, UM O KOHKPETHBIX MPUMEPaX, B KOTOPbIX U3NOXEHHbIE peLleHNs
He noaxogaT.

MMocTaHoBka npobnembl HCTpymeHTanbHble cpeactBa HTML cTaHyT LUMPOKO pacnpoCTpaHEHHbIMU 1
nonynsipHeiMu. MNonb3oBatenu MoryT cTonkHyTbes ¢ XML-gokymeHTammn 1 3axoTtar obpabortatb ux ¢ nomo-
LbH 3HAKOMbIX MHCTPYMEHTOB. OTOT BapWaHT UCMOSb30BaHNS ABMSETCS NOMMYECKUM aHaorom npegplayLye-
ro BapuaHTa 1Cnonb30BaHNs; pedb MaeT 0 TOM, YTOObl NO3BONTL pa3paboTUMKaM UHCTPYMEHTOB TOMLKO ANs
HTML npepocTaBnsTb nofie3Hble PyHKUMM Nonb30BaTensaM, y Kotopbix HeT XHTML, He SVG.

Copepxumoe MathML, paxe ecnum y paspaboTtymnka MHCTPYMEHTa HET B13HeC-HeOBX0oaNMOCTH peLlaThb
€ro SBHO.

(Ecnm paccmatpuaembin XML npegcraenseT cobomn nonHoctbio XHTML nnm XHTML co BCTpOeHHbIMM
Tonbko SVG u MathML, Toraa pasnuuusi, BeposiTHO, ByayT HeBOMbWMMK, U MHCTPYMEHTaNbHas Lenoyka
HTML, BeposiTHO, byaeT aeicTBoBaTh NpasuibHO; OCHOBHOE BHWMaHWe B 3TOM BapuaHTe WUCMOMb30BaHWA
yaensercsa cnoeapsm XML, koTopble He BXxoaaT B cemeicTeo HTML.)

Paspeluenvne HTMLS He umeeT nctopum paclumpsaeMocTu, JonycKarLein BO3MOXHOCTb COepaHus B
NPOW3BOIIbHBIX NPOCTPaHCTBax UMeH. PaameTka XML 13 cnoBapein, NonHOCTbo 0TAMYHbIX 0T HTML, SVG nnn
MathML, ByaeT aHanuampoBaTbCs U UHTEPNPETUPOBATLCS B COOTBETCTBIM C npasunamm HTMLS.

MarnoBeposTHO, YTO 3T NpaBuna NpUBEaYT K cosgaHuo Tor xe mogenu DOM, koTopyto cosaan 6bl
aHanuaatop XML [2, c. 130].

[nsa cogepxumoro XML, koTopoe Heobxoanmo TekcTyanbHo BCTpouTb B HTMLS, Hambonee ycneluHbIm
noaxoaoM MoxXeT bbITb npocToit nepesog XML B HTML5 nepeg ero nepegayeit B MHCTpyMeHT HTMLS.

CyliecTByeT MHOXeCTBO MHCTPyMeHTOB XML, ynpoLyatLmx TEXHUYECKYK 3agady npeobpa3oBaHus
XML; KoHeuHo, cemaHTMYeckas 3afada nepesoga npoussonbHoro crosaps XML 8 HTMLS moxeT okasatbes
OYeHb CMOXHOW. ECnn TOYHbIN NepeBoa HEBO3MOXEH, MOXET NMOMOYb axe NpocToe npeobpasoBaHue, KOTo-
poe yaansieT MHCTPYKLmM 06paboTki M NPOCTPaHCTBA UMEH, OTNIMYHble oT HTML.

Obpabotka HacToswiero XML-gokymeHTa ¢ nomolsto napcepa HTMLS, BeposiTHO, HUKOr4a He CTaHeT
BO3MOXHOM C MOSTHON TOYHOCTBIO.

B cpepe, roe Habop uHcTpymeHToB HTML BKMovaeT 4OCTyn K CUHTaKcudeckomy aHanuaaTopy XML, a
pecypcel HTML v XML moryT ynpaBnsiTbCs OTAENbHO, Hanbonee yenewHbIn Noaxod, BEPosiTHO, OyaeT BKIto-
yaTb CUHTaKcuyeckuin aHanms XML ¢ nomoLbto aHanuzatopa XML n HTML ¢ nomolyeto aHanusatopa HTML.

LleneBas rpynna paccMoTpena Heckomnbko obnacTei B3auMOLeNCTBIS, KOTOPbIE BO3HUKIN B 3TUX CIY-
Yasx Mcnonb3oBaHms: ucnonb3osaHe HTML ¢ nomolysto mHeTpymeHToB XML, ncnons3osanune XML ¢ nomo-
Wbt MHCTpymMeHTOB HTML 1 BHepeHue OCTPOBKOB O4HOrO B ApYyroi. Kak onucaHo Bbille, CYLLECTBYIOT XO-
POLLO MOHSATHbIE rpaHULbl, B Npeaenax KoTopbiX MOXeT paboTatb Nboe pelleHne Ans Kaxaoro BapuaHTa
NCMONb30BaHWS. W B 3TWX rpaHMLax CEroaHs CyLLeCcTByeT peLleHe, KOTOpOoe, XOTS, BO3MOXHO, U HE ABNSETCS
MOMHOCTbIO YAOBNETBOPUTENBHBIM, HAXOAUTCS B 9TUX rPaHULIAX.

Hu 0AHO NOMHOCTBIO YAOBIETBOPSIOLLEE PELIEHWNE HE NPEACTABNSETCS BO3MOXHbIM B paMkax MpuHS-
TbIX OrpaHUYEHNN; Ka3arnoch Bbl, Mbl yXe JOCTUIMW NPAKTUYECKUX PeLeHU. YTo KacaeTcs Bonpoca O TOM,
yTobbl caenate XML Bonee cHUCXoaUTENbHLIM K OLuMOKaM, TO SICHO, YTO B 3Toi obnacTu bbina npogenaHa
onpegenexHas paboTa u YTo MOXHO CCHOPMYNMPOBATL COTMAaCcoBaHHbIE NPEANOKEHNS MO TaKUM U3MEHEHUSM.
Mol pekomeHayem NpOAoIKUTL U3yyeHne B coobuiectBe XML, npexae yem onpefensitb, kak nydile BCEro
N3y4uTb 3TV U3MeHeHus. [10 BONpocy 0 pasMeTke Ha MOMMUIIIOTCKOM A3blKe, MOX0Xe, HET eAUHOr0 MHEHUS.
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HEYETKIM PEFYNIATOP HAMPAEHMA N0/l
HATPY3KOW HA OCHOBE AN OPUTMA
HEYETKOr'0 BbIBOJIA MAMIARHW

WNbIH CEPTEN BNAZICNABOBWY,
KYPHAJIEEBA AHACTACHA AEKCAHIPOBHA

CTYOEHTHI

BYPMEMCTEP MAKCMM BUTANBEBMY,
bYJIATOB PAMUC BAr13081Y

acnupaHTbl
®rb0Y BO HaumoHanbHbIi uccnegosatensckuid yHnsepcuter MOU

AHHoTauums: B cTaTbe NpeacTaBneHo OnMcaHne HEYETKOrO perynsatopa nog Harpy3kon B MporpamMMHOM KOM-
nnekce Matlab. BbibpaHbl BXOgHbIE 1 BbIXOAHbIE NEPEMEHHbIE ANs perynsTopa, NpUBeLeHbl TEpMbI 3HAYEHUIA
N (OYHKUMIA NPUHaANEeXHOCTU Ans nepemMeHHbix. CchopMmpoBaHbl npaBuia HEYETKOro BbIBOAA, ANt 0bpaboT-
KM KOTOpbIX 1cnonb3yetcs anroputm MamaaHu. ocTpoeHbl YacTHble cryyan 3aBUCUMOCTEN BbIXOAHBIX Be-
MINYMH OT BXOZHBIX.

KnioueBble cnoBa: PerynupoBaHue nof Harpy3koil, HeuéTkas noruka, anroputm MamgaHnu, perynuposaHue
HaNPSHKEHNS, ANEKTPOIHEPreTUYECKNE CUCTEMBI.

MARKET MECHANISM FOR CONTROLLING THE OPERATING MODES OF GENERATING EQUIPMENT
OF POWER PLANTS

llin Sergei Vladislavovich,
Kurnaleeva Anastasia Alexandrovna,
Burmeister Maxim Vitalievich,
Bulatov Ramis Vagizovich

Abstract: The article describes a fuzzy controller under load in the Matlab software package. Input and output
variables for the controller are selected, terms of values and membership functions for variables are given.
Fuzzy inference rules are formed, for processing of which the Mamdani algorithm is used. Special cases of
dependencies of output values on input values are constructed.

Keywords: Regulation under load, fuzzy logic, Mamdani algorithm, voltage regulation, electric power systems.

lMpuknagHble uccnefoBaHns NOCNEAHNX NeT nokasanu, YTo 0bblYHble METOAbI aHann3a CUCTEM W KOM-
NbOTEPHOE MOAENMPOBaHNE, OCHOBAHHbIE HA TOYHOW 0BpaboTKe YNCMEHHBIX AaHHbIX, MO CYLLECTBY, HE CMo-
COOHbl OXBATUTb OTPOMHYIO CIIOXHOCTb pearnbHbIX TEXHOMOMMYECKMX MPOLECCOB, KOTOPbIE ONPeaensioT, B
YacTHocTH, pexumbl I3C. B €BA3M C 3TUM aKTMBHOE pasBUTUE MOMy4atoT OMpeaeneHHble Knacchbl 3apad
yNpaBneHus, CBA3aHHbIE C MPUHATUEM PELLEHUI ONepaTopoM B KOHTYPe «YerioBEK — MallMHay, OCyLLEeCTBe-
HWe ananora B KOTOPOM NPOMCXOAUT NOCPEACTBOM MPUMEHEHUS NINHTBUCTUYECKUX NEpPeMeHHbIX [1]. B kave-
CTBE METOZOMOrMYECKO OCHOBbI N5 peLleHns NogobHbIX 3agay B nocrneaHee BpeMs MPUMEHSIOTCS UCKYC-
CTBEHHbIE HENPOHHbIE CETU, FEHETUYECKIE anrOpUTMbl, TEOPUS HEYETKMX MHOXKECTB U HEYETKas Noruka B Co-
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BOKYMHOCTM C CUTYaLMOHHbIM yrnipaBnieHneM [1]. COBOKYMHOCTb TEOPUN HEYETKUX MHOXECTB U HEYETKOW Noru-
kv 0BpasyeT CUCTEMY anrOpUTMOB HEYETKOTO YNpaBMeHUs, peanu3aums KOTopbIX MPUMEHUTENBHO K CUTyaL u-
OHHOMY ynpaBneHuo TpebyeT opraHu3aunn NepUOANYECKOro U3MEPEHNs UCCReayeMblX napameTpoB B pe-
arnbHOM BPEMEHM.

Vicnonb3oBaHue anropuTMOB HEYETKOrO PEryIMpoBaHUs akTyasibHO MpK peLleHnn 3aaay aganTuBHOIO
ynpaBneHus, naeHTUMMKaLmm, ynpaBneHs B MHOTOCBSA3HbIX CUCTEMAX, NPW Kaccudukaumm n pacno3Hasa-
HWUW 0bpasoB. HekoTopble kopropauuu (Sony, Canon, Siemens, Samsung, Intel, Omron, Opel, Porsche v ap.)
Hayanm BbINyCcK KOHTPOMNNEPOB C annapaTHOW NOAAEPKON HEYETKOW TOTUKKM, YacTb NPOU3BOAUTENEN BCTpau-
BaeT nofaepxky nofobHbIx anroputmoB B cBou nporpammel (MATLAB, Factory Suitwv ap.) [2].

B CTpyKTYpy HEYETKOrO KOHTpOsiepa BXOAWT CMUCOK HEYETKMX Npasui M Habop BXOZOB, HA KOTOpblE
NoAatoTCs CUrHanbl, MHTEPNPETUPYEMbIE YCTPONCTBOM, Kak HEYETKME [3-5]. MpuMeHss anropuTMbl HEYETKOIO
BbIBOAA, Hanpumep, anroputMbl Mamganu unu CyraHo, koHTponnep obpabaTbiBaeT BXOAHYHO MHOPMALWO 1
BbIJAET CMMCOK AeNCTBUA OBbEKTY ynpaBneHus.

K nntocam nogoBHoro noaxoga MOXHO OTHECTU Borbluyto rMBKOCTb paboTbl — perynsTtop NOCTOSHHO
«NOACTpamBaeTCA» NoA UIMEHSIOLMECH NapaMeTpbl paboTbl CETW, NP 3TOM NOAAEPXKMBAEMbIA PEXUM OKa-
3blBaeTcs Hanbonee 6nmskuM K onTuManbHOMy. Hegoctatkamm MeTofa SBRSAKTCS CIMLLKOM 60MbLuas Crox-
HOCTb W, KaK CrneacTBue, AOPOroBU3Ha YCTPOWUCTB, BOMbLION 06BEM UCXOLHON MHOPMALMKN O COCTOSHUM
9HeprocucTeMbl B NpeablayLme CyTKW, YTO NPUBOANT K HEOBXOAMMOCTM UCMOMNb30BaHNS Gonbloro obbema
namaTv 4ns HopmasbHOW paboTbl KOHTponnepa. [NporHo3npoBaHWe Harpysku NPOU3BOANTCS Ha OCHOBE rpa-
(huka noTpebneHns Harpysok 3a npeablaywue CYTKW, Y4TO NPUBOAMT K HEKOTOPOW HeadeKkBaTHOCTU MOAENM
peanbHOMY COCTOSIHUIO 3HEPrOCUCTEMBI [6].

MpuHUMN paboTbl HEYETKOrO perynsTopa NpeacTaBneH B Buae 6rnok-cxemsl Ha puc. 1 [1, 6-8]:
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Puc. 1. Bnok cxema He4€TKoro perynsaropa

B nepsom Brioke nponcxoaut ha3sndukaums BXOAHbIX NEPEMEHHBIX, TO CTb ONPEAENsTCS UX QyHK-
UM NPUHALNEXHOCTU K TOMY WK MHOMY HEYETKOMY 3HAYEHMIO NWUHIBUCTUYECKON nepemMeHHon. Bo BTopom
Broke NPOMCXOAMT HEMOCPEACTBEHHO CaM HEYETKWIA BbIBOA, OCHOBAHHbLIN HA TOM MW MHOM HEYETKOM anro-
putMe (MampaaHnu, CyraHo u apyrue) 1 hopMUpYITCS HEYETKNE 3HAYEHWS BIXOOHbIX JIMHIBUCTUYECKUX nepe-
MeHHbIX. brok aedassudukaumn CryxuT ans nepesoda 3HauYeHUn IMHMBUCTUYECKUX NEPEMEHHbIX B YUCNO-
Bbl€ 3HAYEHUS UM KOMaHAb.

VccnenoBaHus yoobHO NpoBoauTL B NporpaMMHoM nakeTe Fuzzy Logic Toolbox, Tak kak OH paboTaeT Ha
ocHoBe cuctembl MATLAB [9]. ins paboTbl HEYETKOMO perynsaTtopa HeobXoaMMO MpeXae BCEro OnpeaeniTb
TIMHTBUCTUYECKWE NEPEMEHHbIE 1 3aaaTb UX (YHKUMK NpuHagnexHocTu (Pr1). K BxogHbIM nepeMeHHbIM Tpaau-
LIMOHHOrO perynsTopa noa Harpyskoi (PMH) oTHocUTCS HanpshkeHWe CO CTOPOHbI Harpy3Kku, KOTOPOe CpaBHIBa-
€TCA C YCTaBKoW cpabaTbiBaHns nepeknoyeHnst PINH no HanpskeHnto. Ha Bbixog perynsropa nogaércs curHan
0 HanpaBfeHUN NepeknoyeHus. Takke NpUCyTCTBYET NOCTOSHHOE BPEMS BblAEPXKKM NepekrioyeHms. Mexoasa nx
3TNX COOBpaxeHuin Ans HEYETKOro perynsTopa noTpedyoTca HanpsKeHNWe Ha HU3LLEN CTOPOHE TpaHcdopmaTo-
pa (Voltage) n HanpasneHne nepekntodenns PIH (Direct). B HeYETKOM perynsitope Bblaepka BPEMEHU Nepes
nepexnioyeHnem (Delay) ByneT BbIXOQHOM NEPEMEHHON, @ HE MOCTOSHHOM BENMYMHON, TaK Kak NpeanonaraeTcs
«MHTENNEKTYanbHbI» BbIOOP BbIAEPXKM BPEMEHW NEPEKITIOYEHNS UCXOAS U3 PEXUMHOM cuTyaLmm [9].

[ns «uHTENNeKTyansHoM» paboTbl perynatopa HeOHXOAMMO YUMTbIBATL AUMHAMMKY U3MEHEHWS HaNpsxe-
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HWS Ha LWWHAX Harpysku1, NO3TOMY BBEAEM BXOJHYIO MEPEMEHHYIO Ans MPOM3BOAHON No HanpshxeHuto (dVoltage).
Takke perynstopy Heo6XoAMMO 3HaTb B KakOM MOMOXEHWM HaxoaUTCs YCTPOMCTBO PIMH B [aHHBIN MOMEHT 1
CKOMbKO MepekmtodeHunii Bbino caenaHo B npeaLlecTBytowyme cyTkn. Beeaém BXOAHbIE NEpeEMEHHbIE — Tekylyee
nonoxenue PMNH (LTC) n kormyectso nepekntoveHmnint PIMH 3a geHb (N_lte) [9]. Takum obpasom ans pabotb! He-
4éTKoro perynsropa TpebyeTcs 4 BXOAHbIX U 2 BbIXOAHbIE NEPEMEHHbIE, NPUBEAEHHbIE B Tabnuue 1.

Tabnuua 1
BxoAHble 1 BbIXoAHbIE NepeMeHHbIe HEYETKOro perynaropa
[lepeMeHHas Tun O6o3HayeHune

HanpspkeHune BxogHas Voltage
[Tpoun3BogHas N0 HANPSHKEHMIO BxogHast dVoltage
TekyLee nonoxexue PINH BxogHast LTC
KonundyecTtBo nepekntodennin PIH 3a npegplayLime cyTku BxogHast N_ltc
Hanpasnexwve nepekntoyenuns PIMH BbIxogHas Direct
Bblaepxka BpemeHy cpabatbiBaHus PINH BbIxogHas Delay

[anee ans kaxgon nepemeHHoW HeobXo4MMO YCTaHOBWUTL XapakTepHble TepMmbl. Hanpumep, ans
HanpshxeHus (Voltage) nornyHo 3apatb Tepmsl [1, 6, 9, 10]:

—  aBapuiHoe (Critical) — clofa [OMKHbI OTHOCUTLCS BCE 3HAYEHWS HANPSIKEHUIA HIXKE KPUTUYECKOro
(0,7 Unom);

—  0YeHb Hu3koe (VLOW) — HanpsbKeHWs Bbllle KPUTMYECKoro, HO pabota B TakoM pexumMe KpaiHe
HE3KOHOMMYHA U Bblgepxka cpabaTbiBaHWs NEPEKTIOYEHNS LOMKHA OblTb MUHUMANBHON;

—  Huskoe (Low) — 3HAYEHUSI HAMPSHKEHUS, HIXKE KeNaeMblX, HO BnM3KUX K HOMUHANbHOMY Uwow. B
[aHHOM CIyyae Bblaepkka BpeMeHN MOXET BbITb AOMbLUE, YEM MPU «OYEHBY HU3KOM HaMNpsKeHUU;

—  HopmanbHoe (Normal) — B 4aHHOM Cny4ae 370 XenaeMble 3HaYEHUS HANPSHKEHWS Ha LUMHAX HU3-
wero HanpsbkeHus M1C. B gaHHOM uccrnefoBaHUM NPUHUMAETCS PEryNNpOBaHKe COrnacHo npaeuniiaMm BCTpeYy-
HOrO PEerynmpoBaHns B pexumax HambonbLUMxX Harpy3ok, To ecTb HTepBan ot 1,05 Ukow 80 1,1 Ukow;

—  MoBbILEHHOe (High) — HanpshkeHWs B MHTepBase OT XenaemblX 40 HeLOMYyCTUMO BbICOKUX;

—  BbIcoKoe (VHigh) — 3HayeHus HanpsikeHus, npesbllwatowme Hanbonbliee paboyee HanpsHKEHME.
Tak kak obbektom nccnegosannsa asnstotes MNC 220/10 u 110/10, To NpuHMMaeM Havano UHTEpBana paBHoe
1,2 Unou [11].

B Tabnuue 2 npeacrtasneHbl TepMbl U PYHKLAN NPUHAANEXHOCTU AN BXOAHbIX W BbIXOAHbIX JIMHMBU-
CTUYeCKUX nepeMeHHbIX [9].

Tabnuua 2

TepMbl 3Ha4YeHUI U PYHKLMN NPUHAAEKHOCTU ANA BXOAHLIX U BbIXOAHbIX NePeMEeHHbIX

HanpspkeHve Ha wiHax Harpy3ku (Voltage), o.e.

3Ha4eHVe NepeEMEHHOM Bug @Il MapameTpbl ®l1
Critical — ABapuitHoe Z-0bpasHas [0.7 0.75]
vLow — O4yeHb H13Koe TpaneuenaancHas [0.70.750.85 0.9]
Low — Huskoe TpaneuenaancHas [0.850.9 1 1.05]
Normal — HopmarnbsHoe TpaneuenaancHas [11.051.11.15]
High — lNoBblwWeHHOe TpeyronbHas [1.051.151.25]
vHigh — Bbicokoe S-0bpasHas [1.11.2]

Tekyuiee nonoxenne PINH noHwkatowmx TpaHcgopmatopos (LTC)
3HayeHne NepeMeHHON Bug Ol MapameTpsl Ol
Negative — OTpuuatensHoe Z-0bpasHas [-0.75-0.5]
Middle — CpegHee TpaneuenaancHas [-0.75-0.50.50.75]
Positive — MNonoxutensHoe S-0bpasHas [0.50.75]

[poussogHas no HanpsbkeHuto (dVoltage)
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3Ha4eHve NnepemMeHHoM Bug @I [MapameTpb! Ol
-dV — OTpuuatencHas Z-06pasHas [-0.50]
0dV - HyneBas TpeyronbHas [-0.500.5]
+dV/ - lNonoxuTensbHoe S-obpasHas [00.5]

KonnyecTBo nepekntoyeHnin yctponcTea PIH 3a aeHb

(N_Itc)

3Hay4eHue NnepeMeHHoON Bug Ol MMapameTpb! @I
dop - [lonyctnmoe Z-0bpasHas [410]
lot — anuwHee S-06pasHas [410]

Hanpasnexwue 6yayuwiero nepekntoyenns PINH (Direct)

3HayYeHue NepeMEHHOM Bug Ol MapameTpeb! @I
Down - BHu3 TpaneuenaansHas [-1.5-1.25-0.75-0.5]
Stop — HeT nepeknoyeHus TpaneuenaancHas [-0.5-0.250.25 0.5]
Up - Beepx TpaneuenaansHas [0.50.751.251.5]

3agepxka BpeMeHn nepef nepekntodeHnem (Delay)

3HayYeHue NepeMEHHOM Bug Ol MapameTpb! @l
Flash — be3 Bblaepxku Z-0bpasHas [0 0.05]
Short - KopoTkas TpaneuenaancHas [00.050.150.2]
Medium — CpepHss TpaneuengansHas [0.150.20.4 0.45]
Long - [onras TpaneuenaansHas [0.40.450.90.95]
Max — OyeHb gonras S-06pasHas [0.85 1]

Ha n3obpaxeHnsx HUxe npeacTaBneHbl MYHKUMM NPUHAANEXHOCTH AN BXOAHBIX U BbIXOAHBIX nepe-
MeHHbIX. @I nocTpoeHsl B Fuzzy Logic Toolbox:

— Hanpsixenue «Voltage»: Tepma «Normal» — puc. 2;
—  [lponssogHas no Hanpsbxenuto «dVoltage» — puc. 3.
[anee copmynmpoBaHbl NpaBuna HeYETKOro BuiBoga. [ns ux 0bpaboTku UCNoNbL30BAETCA anropuTm

Mamaanm [12]. B kayecTBe MeToga fedhasandukaumm ncnonb3yem «LeHTp macey» (centroid). briok-cxema He-
YETKOro perynsaTopa ¢ napameTpamy CUCTEMbI Noka3aHa Ha pucyHke 4 [9].

plot points: 181
FIS Variables Memhershlp funcllon plots
m Critical vLow Nnrmal High vHigh
1
Voltage Direct
dvoltage Delay
LTC
BL It in put variable Vortage
Current Wariable Current Membership Function {click on MF to select)
Name Voltage Name Mormal
T
Type input ype trapmf hd
Params
[11.051.11.15]
Range [0.61.3]
Display Range [0.61.3] Help | — |

Puc. 2. Heuétkue 3Ha4yeHus nepemeHHon « Voltage». Tepma «Normal»
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plot points: 181

~dv Odv +dV

FIS Variables Me mkljershlp i‘ll.m::tu:tnI plots

Volta;c Direct

dvoltage Delay

input vanable "dVoltage™

Current Variable Current Membership Function (click on MF to select)

Mame dvoltage Name -dv

T
Type input ype zmf hi

Params
[-0.50]
Range [-1.11.1]

Display Range 1.1 1.1] Help | Close

Changing parameter for MF 2 to [-0.5 0 0.5]

Puc. 3. Heuétkue 3HaueHns nepemeHHon «dVoltage»

-d

Voltage

>O< ___,_-—'—"- (mamdani}

.--_"—-___-_- fi . lat:
uzzy-regulator Direct
dvioltage

LTC
Delay

Il
FIS Mame: fuzzy-regulator FIS Type: mamdani
And method — - Current Variable
Or method X - Name
Implication — - Type

Range

Aggregation — -
Defuzzification szl - Help Close |

Puc. 4. Bnok-cxema HeYETKOro perynsartopa ¢ napameTpamu CUCTEMbI HEYETKOIO BbIBOAA

[MpaBuna HeYETKOro BbiBOAA CPOPMMPOBAHDBI COrMACHO CrEAYIOWMM YTBEPXKAEHUAM:

—  Tpu 3HauYeHusIX HanpshkeHUs Huxe xenaemoro « Normaly, HanpaeneHue ByayLiero nepekntoyeHms
PIMH 6yget «Downy. lNpn nepekntoyeHnn «BHM3» nogpasyMeBaeTCcs YMEHbLIEHME KO3GduULMEHTa TpaHC-
hopmaumm, BCrneacTBre Yero HanpspkeHue Ha wiHax 10 kB BospacTtaet. Ecnu HanpsikeHue BbILLe Xenaemo-
ro, TO BbIMOMHSAOTCA NPOTUBONONOXHbIE AencTus «Direct = Up».
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— Boblgepxka Bpemenn «Delay» BblbupaeTcs MeHbLUel Npy HanborblieM OTAUYMM OT Xenaemoro
HanpspkeHus «Normaly». Hanpumep, npu HanpshkeHun «vLow» unm «vHigh» — Bblaepxka byaet «Flashy unu
«Short» cooTBeTCTBEHHO. /I HA0bOPOT, HanpskeHne oTHocUTCS K Tepmy «Normal» — TO 3apepxka AOMmKHa
BbITb MakcumansHom « Max».

— PexomeHpyetcs yunTbiBaThb Tekyluee nonoxexue yctponctea PIMH ana cobriogexns perynupo-
BOYHbIX AuanasoHoB. Eciv PMH HaxoguTcs B oTpuuatensHoM nonoxeHun «Negativey, npu aTOM Hanpske-
HWe HWXe Kenaemoro, To perynsarop AoMmKeH 3agepxueaTb cpabatbiBaHue PIH, ytobel He gonycTuTb 4OCTU-
XEHUE HWXHEN rpaHuLbl AnanasoHa. AHANOrMyYHO NPy 3HAYEHUSIX HaNpSHKEHUS BbILLE Xenaemoro 1 noroxe-
Hun «Positive». N HaobopoT, ecnn PMNH HaxoauTcs B nonoxeHun « Negativey, a HanpsikeHWe npu 3TOM BblLLe
X€NaeMoro — T0 NPOUCXOAUTL COKpaLLEHNE BblAEPKKA BPEMEHM.

—  Heobxogumo yunTbiBaTh TEHAEHLMIO U3MEHEHUS HANPsHKEHUS. [T0STOMY, CIn HanpsKeHWe HUxXe
xenaemoro «Normal» v umeeT oTpuLAaTENbHYH NPOM3BOAHYIO MO HaMPSXKEHM «-dV» — TO BblAEpXKKa COKpa-
LaeTcs 4ns Toro, YTobbl He AONYCTUTL NafeHUst HaNPSHKEHUS 0O KPUTUYECKUX 3HAYeHWN. Ecnn HanpshxeHue
TaKKE HUKE XENaeMoro, HO UMeET MOMOXUTENbHYI NPOU3BOAHYK «+dV», TO BblAepXKKa JOMKHA yBEnuyu-
BaTbCA ANS TOro, YTOObl HE MPOU3BOAMUIIOCH JIULUHUX NEPEKITHOYEHWA. AHANOMYHO NPU HANPSHKEHUSIX BbILLE
xenaembix. Korga HanpsikeHue HaxoguTcs B kenaemom AuanasoHe «Normal» w npousBogHas Hynesas
«0dV», T0 PTIH He gomkeH npon3BoanTb nepeknoyeHns. B aTom criyyae nepemenHas «Directy npuHumaeTt
3HayeHue «Stopy.

—  TpebyeTcs yunTbiBaTh KONMYECTBO NEPEKMOYEHUI CAENaHHbIX 3a NpowweaLlme CyTku. B npouecce
paboThbl perynsaTop BbIYMCISET KONMYECTBO CAENaHHbIX NEPEKNoYeHn 3a CyTkiu. ECiv 3a npowealume cyTku
ObINo chenaHo Aonyctumoe «dop» KOMMYECTBO MEPEKITHOYEHUA, TO BblAepKka cpabaTbiBaHMs Mpu NpoYmMX
PaBHbIX YCIOBKAX COKpaLlaeTes. Ecnm xe Bbino nanuwHee « /oty KONMYECTBO — TO BbIAEPKKA YBENMYNBAETCS.

TpebyeTcs GriokmpoBath paboTy PIMH npu 3HauYeHusx HanpshkeHust HUxe kputudeckux «Criticaly. 310
HeobxoaMMo Ans npefoTBpalleHus cpabaTtbiBaHUs NPy aBapuiHbIX pexumax, HanpuMep, Npy KOPOTKUX 3a-
MbIKAHUSX UMW NaBUHaX HanpskeHus. VHTepdenc ans co3fanus npasuil HEYETKOrO BblBOAA M300paxéH
Ha puc. 3.

25. If (Woltage i= vHigh) and (dVoltage is +d\) and (LTC is Positive) and (Nic is dep) then (Direct is Up)(Delay is Short) (1) -
30. If (Voltage is vHigh) and (dVoltage is -dV) and (LTC is Positive) and (Nitc is lot) then (Direct is Up)(Delay is Medium) (1)
31. If (Woltage is vHigh) and (dVoltage is +dV} and (LTC is Middle) then (Direct is Up)(Delay is Flash) (1}

32 If (Voltage is vHigh) and (dVoltage is 0dV) and (LTC iz Middle) then (Direct iz Up)(Delay is Short) (1)

33. If (Voltage iz vHigh) and (dVcltage is -d%) and (LTC iz Middle) and (Mic iz dop) then (Direct is Up)Delay is Short) (1)
34 If (Woltage is vHigh) and (dVoltage is -dV) and (LTC is Middle) and (Mkc is Iot) then (Direct is Up)(Delay is Medium) (1}
35. If (Woltage iz vHigh) and (dVcltage is +dV) and (LTC is Negative) then (Direct iz Up)(Delay is Flash) (1)

36. If (Woltage is vHigh) and (dVoltage is 0dV) and (LTC i= Negative) then (Direct is Up)(Delay is Flazh) {1}

37. If (Woltage is vHigh) and (dVcltage is -d%) and (LTC is Negative) and (Mic iz dop) then (Direct is Up)(Delay is Short) (1)
38. If (Wolage is vHigh) and (dWolage is -dV) and (LTC is Negative) and (Nitc is lot) then (Direct is Up)(Delay is Medium) (1)
38 If (Voltage iz Normal) and (dWoltage is 0dV) then (Direct is Stop)(Delay is Max) (1)

40. If (Voltage is Normaly and (dVoltage is not 0dV) and (Nitc iz dop) then (Direct iz Stop)(Delay is Medium) (1)

41_If (Woltage iz Normal) and (dWoltage is not 0dW) and (Nl iz lot) then (Direct iz Stop)(Delay iz Max) (1)

m

42, If (WVoltage is Critical) then (Direct is Stop)(Delay is Max) (1) ol
If and and and Then ar
Voltage is dWoltage is LTC iz Nt is Direct iz ;

Critical - - do - Dowen - Fl
viow oav ri— s s
Low oy none ra— |

¥ none none
MNormal ]
High m
none

not not not not not

Connection Weight:

or

Ol 1 Delete rule | Add rule ‘ Change rule | << =

Puc. 5. UnTepdbenc ana cospanma npaBun HEYETKOroO BbIBOAA
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B pesynbTate hopMupoBaHUs npasui, Mbl NONyvyaeM OCHOBY AN perynartopa, noryyaeTcs nosepx-
HOCTb OTKMWKa BbIXOAHOM BENNYMHBLI OT BXOAHbIX. B perynstope 3afaHbl YeTbipe BXOAHbIX NapameTpa, no-
9TOMY NS Kaxaon M3 BbIXOAHbIX BEMWUYMH NOBEPXHOCTb OTKMMKa ByaeT natoro nopsigka. Otobpasutb Ha by-
Mare Takyt NOBEPXHOCTb, K COXaNEHWM0, He NOMYYMTCS, Tak Kak BOoMbLIMHCTBO NIOAEN He MOXET NpesCcTaBuTb
Aaxe YeTbIpEXMEPHOE NPOCTPAHCTBO [9], NO3TOMY HUXe NpeacTaBeHbl Hanboree BaxHbIE 3aBUCMMOCTY Bbl-
XOZHbIX BEMWYMH OT nap BXOAHbIX:

—  3aBMCMMOCTb BblePXKK BpeMeHm cpabaTtbiBaHust PIH «Delay» ot HanpsxeHus « Voltage» n nep-
BOM NPOW3BOAHON MO HanpspkeHnto «dVoltage» nokasaHa Ha puc. 6.

—  3aBUCMMOCTb BbIAEPXKM BpeMeHn cpabatbiBanns PIH «Delay» oT nepBon NpoW3BOAHOW MO
HanpsbxeHuo «dVoltage» n konnyecTsa cpabaTtbiBaHui PMNH 3a cytku « N_[fcy» nokasaHa Ha puc. 7.

Vottage dValtage

Puc. 6. 3aBucuMOCTb Bbiaepxku BpemeHu cpabatbiBanusa PIH «Delay» ot HanpsixkeHus « Voltage» n
nepBow NPOU3BOAHON NO HanpsxkeHuto «dVoltage»

Nite 0 -1 dVdltage

Puc. 7. 3aBucumocTb BbiaepxKu BpemeHu cpabatbiBaHus PMH «Delay» oT nepBoi Npou3BoAHON NoO
HanpsixeHuio «dVoltage» u konuyectBa cpabatbiBaHuii PIH 3a cyTku «N_Itc»

B pesynbrate uccrenoBaHus Obin paspaboTaHa anroputM ynpaBneHUs NepekrioveHeM OTnaek
yctpoinctea PINH ¢ npumeHeHeM Teopun HEYETKIUX MHOXECTB U HEYETKOM NOMVKW. [JaHHbIN anroput™m YYnTbl-
BaeT TEHAEHLUMIO U3MEHEHNS HAaNPSHKEHNS, TekyLlee nofoxeHue aHuand ycrpoirctea PIH n konuyecTtso co-
BEPLUEHHBIX NEPEKMIOYEHNIA 3a NPOLLEALLME CYTKW, YTO NO3BONAET NOAAEPKMBATL HAaNpshkeHWe Ha WwinHax HH
MC Ha onTMMansHOM YpoBHE W n3beratb N3nuwHux cpabatbiBaHuil PIH.

[ns HeuéTkoro perynstopa, pabortatoulero no paspaboTaHHOM MeToaumke, Obin Npou3BenéH BbIGOP
BXOZHbIX U BbIXOAHBIX IMHIBUCTUYECKUX NEPEMEHHBIX, ANs NepeMEHHbIX Obinv 3aaaHbl PYHKLUMN NPUHAAE X-
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HocTu. CchopMMpoBaHbI Npaswia HeYETKOro BbiBoaa [9]. MNporpaMmHas peanusaumns MOLENN HEYETKOO pery-
naTopa BbiMonHeHa B nporpaMmHoM nakete Fuzzy Logic Toolbox cuctembl MATLAB. AHanus nomyyeHHbIX
MOBEPXHOCTEN OTKNWKA BbIXOAHBLIX MapamMeTpoB OT BXOAHbIX MOATBEPXAAeT NpaBWUIIbHOCTb COCTaBIIEHHOW
CUCTEeMbI NpaBuIT HEYETKOro BbIBoAA. MpoBepeHa paboTa HEYETKOro perynaropa Ha NpUMepe YacTHbIX Xapak-
TEPHbIX CMy4aeB. Perynsarop CRyxuT 451s onTUMU3aLmn YpoBHEN HaNpshKeHNs, a Takke Ans nonyyexus Gonee
KaYeCTBEHHbIX YNPaBNAIOLLMX BO3LENCTBUN.

Cnucok nutepatypbl

1. Tynukos, A.H. «YnpaBneHue pexumamm peakTyBHON MOLLHOCTU W HaNpsKEeHUs CUCTEM SNeKTpo-
CHabXeHus NpeanpusTAn METOAAMM UCKYCCTBEHHOTO MHTennekTa» / A.H. Tynukos. [jucceptauns kangungata
TeXHWU4ecknx Hayk: 05.14.02 - KpacHosipek, 2007. - 171 c.

2. [ewko, M.C. AnanTusHas cuctema ynpasneHust MHOrOCBSA3HbIM OBBEKTOM C UCMOSb30BaHUEM He-
yétkom noruku / M.C. Mewwko, A.B. ®egotos. Omckuin HayuHbI BecTHUK Ne1 (137), 2015. - C. 83-85.

3. Kpyrnos, B.B. Heuétkas noruka n UCKyccTBeHHble HeMpoHHble ceTu / B.B. Kpyrnos, M.W. [,
P.10. FonyHos. - M.: ®usmatnut. - 2001. - 224 c.

4. Tepexos, B.M. Anroputmbl (ha3an-perynsitopo B 3MNEKTPOTEXHUYECKUX cuCTeMax /| OnekTpuye-
ctB0, 2000, Ne12, - C. 55-63.

5. JleoHeHkos, A.B. Heuétkoe mogenuposarme B cpeae MATLAB n fuzzyTECH: OcHoBbl Teopum He-
YETKMX MHOXECTB M HeYéTKoM noruku; MocTpoeHne HeuwéTkux mopeneit B cpege MATLAB Fuzzy Logic
Toolbox; Co3ganwe npoektos B nakete fuzzyTECH / A.B. lleoHeHkos. - Cl16.: BXB-MeTepbypr, 2003. - 736 c.

6. Kmak, E.WN. PerynupoBaHne HanpsikeHUs B 3rIEKTPOSHEPreTUYeCkX CUCTEMaX Ha OCHOBE HEYET-
kon norukm / E.N. Xmak. [Jucceptaums kaHamaata TexHmyeckux Hayk: 05.14.02 -Hosocubupck, 2004. - 120 c.

7. XucmatynnuH, A.C. MpuUMeHeHne HEYETKOW NOTMKM ANst KOMMEHCaUUy peakTUBHON MOLLHOCTM B
anektpuyeckoir cetn. / A.C. Xucmarynnud, W.B. TMpaxos, E.C. IpuropbeB. MexayHapOaHbIA TEXHWKO-
9KOHOMWYECKUN XypHan. Beinyck Ne4, 2018 - 7 c.

8. Fuzzy Logic Toolbox. User's Guide / The MathWorks, 2019. - 880 c.

9. bBbypwmeiictep, M.B. «Pa3spaboTtka cnoco6oB onTuMu3aLmm pexmmoB anekTpudeckorn cetu» / M.B.
Bypmeiictep. Maructepckas anccepraums: 05.14.02 — Mockea, 2019. — 60 c.

10. Tawwnmos, A. M. YnyJweHHbI anroputM HEYETKON NTOTUKW NS YNpaBneHns peakTUBHOM MOLLHO-
CTbIO W HanpshkeHneM B pacnpegenutenbHbix ceTsx / A. M. Mawumos, H. P. PaxmaHos, I'. b. 'ynnes OHepre-
TUKa. M3B. BbICL. y4eb. 3aBeaeHun 1 aHepr. obbeauHeHnii CHI. -2014. No 2. - C. 29-39.

11. TOCT 721-77. Cuctembl anekTpocHabXeHns:, CeTU, UCTOYHMKKM, npeobpasoBaTtenn 1 NPUEMHMKN
aneKkTpuyeckon aHeprmn. HommHanbHble HanpsxeHus cabiwe 1000 B.

12. Mamdani, E. H. Application of Fuzzy Logic of Approximate Reasoning Using Lin-guistic Syntesis /
E. H. Mamdani. IEEE Transaktions on Computers. - 1977. - Vol. 26, No 12. - P. 1182-1191.

XXXIII INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU



EUROPEAN RESEARCH

YK 62

PbIHOYHbIN MEXAHW3M YNPAB/EHNA
PEXXMAMW PABOTDI I EHEPUPYHILLIETO
0bOPY10BAHWA 3NEKTPOCTAHLIUN

b/INHOBA KAPUHA ANEKCEEBHA,
KYPHAJIEEBA AHACTACHA AEKCAHIPOBHA

CTYOEHTHI

BYPMEMCTEP MAKCMM BUTANBEBMY,
bYJIATOB PAMUC BAr13081Y

acnupaHTbl
®rb0Y BO HaumoHanbHbIi uccnegosatensckuid yHnsepcuter MOU

AHHOTaUMA: B CTaTbe PACCMOTPEH PbIHOYHbIA MEXaHU3M CTUMYMMPOBAHWS SNEKTPUYECKUX CTaHLWIA Ans
obecneyeHus pexuma paboTbl COTMacHO AMCNETYEPCKOMY Tpaduky, NO3BONSIOWMIA NOAAEPXMBATL GanaHe
aKTVUBHOI MOLLHOCTY M 0BECeYnTb HaAEXHOE (DYHKLIMOHMPOBaHME ANEKTPOIHEPreTUYECKON CUCTEMI.
KnioueBble cnoBa: onToBbIii PbIHOK SNIEKTPOSHEPTUM W MOLLHOCTM, NNAHMPOBAHIE PEXUMOB, AUCTIETYEPCKMIA
rpachuk, COBCTBEHHAS MHMULMATIBA, BHELLHSS MHALMATMBA.

MARKET MECHANISM FOR CONTROLLING THE OPERATING MODES OF GENERATING EQUIPMENT
OF POWER PLANTS

Blinova Karina Alekseevna,
Kurnaleeva Anastasia Alexandrovna,
Burmeister Maxim Vitalievich,
Bulatov Ramis Vagizovich

Abstract: the article considers a market mechanism for stimulating electric power plants to ensure operation
according to the dispatcher schedule, which allows maintaining the balance of active power and ensuring reli-
able operation of the electric power system.

Keywords: wholesale electricity and capacity market, mode planning, dispatch schedule, own initiative, exter-
nal initiative.

Mexgy notpebutenem, nprobpeTatoLLm SNeKTPOSHEPTIO, 1 €€ NOCTaBLLYMKOM JOIKHbI CyLLECTBOBATb
PbIHOYHbIE OTHOLLEHMS, NO3BONSIOLME NPUATK K ONTUMANbHOMY PELUEHWIO: YCTAHOBMEHUE LieHbl Ans 06omx
Y4YaCTHUKOB OMTOBOrO pblHKA TakoW, YToObl OHa yaoBrneTBopsna obe CTopoHbl. CTpyKTypa ONTOBOMO PbiHKa
9NEKTPO3HEPrUK N MOLLHOCTM COCTOUT U3 HECKObKUX YacTen: PbIHOK MOLLHOCTK (PM), pbIHOK Ha CyTKM Bre-
peg (PCB), peiHok cucTtemHbix yenyr (PCY), 6anaHcupytowwmin peiHok (BP) [1]. PM Bo3meLLaeT anekTpuyeckum
CTaHLUMSM YCMOBHO-NOCTOSIHHbIE 3aTpaThl, @ Takke CTUMYNMPYET BbIBOAWUTL 0O60PYAOBaHWE U3 SKCnnyaTaLum,
PCB Bo3MeLLaeT nepeMeHHble 3aTpaThbl ANeKTPOCTaHLUMi, N03BONSET obecneunTb Kynmo-npoaaxy anekTpo-
aHeprum [2, 3]. PCY oTBeyaeT 3a perynupoBaHne 4acTOTbl U HanpPsHKEHU B KOHTPOSbHBIX y3nax dnekTpo-
SHepreTuyeckon cuctembl [4]. Ha 6anaHcupyroLemM pbiHKE OCYLIECTBMAETCS MNaHUPOBaHWE W ynpaBneHne
peXMmamm B peanbHOM BPEMEHH, PETYNIMPOBAHNE PaHULbl MeXAY (hakTUYECKUMM OnepaTUBHbIMU NapameT-
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pamu 1 NnaHoBbIMK [].

MMpu nocregoBaTenbHOM NNAHUPOBAHNUN PEXMMOB 3a TEKyLLME OnepaLyoHHble CYTKM Ha BanaHcupyto-
LeM pbiHKe PerynmpytoTcs OTHOLLEHMS MeXay NOCTaBLMKOM M noTpebuTtenem no kynne-npogaxe pasHuLpl
9NEKTPOSHEPrUW, BOHUKAIOLLEA MEXOY ChnaHMpOBaHHbIM 3HaveHueM Ha PCB 1 akTnyeckum 3HaveHuem
CNOXMBLLEroCs pexuMa 3HepreTMYeckomn cuctemsl. MNpn aTom 3a ocHoBy BepeTcs pacyeTHas Moaens EauHon
9HepreTuyeckon cuctembl Poccum (E3C Poccuu) ¢ napameTpamu reHepauui, NporHosHoro notpebrnenus,
TOMOSOMMW CETU U ee OrpaHNYeHUI, LIEHOBLIMW 1 LIEHONPUHUMALLMMK 3asiBKaMK reHepupytoLero obopygo-
BaHMs, KOMMEPYECKUM Y4eTOM pynn TOYEK NOCTaBKM Y4AaCTHWUKOB OMTOBOMO PbiHKa anekTpoaHepriu (OPJ).
PesynbtaTtoM paboTbl ABNAIOTCA YTOYHEHHbIE AUCTETYEPCKUE rpaduki reHepaumn 1 NepeTokoB MOLLHOCTH,
06bembl Kynnn-npogaxu OTKIIOHEHU Mexay pesynbTatamn PCB 1 hakTuyeckumm 3HaqyeHusMu.

V13-3a konebaHuit Harpysku noTpebutenen TpebyeTcs cneanTb W yNpaenaTh pexumMamn paboTsl reHe-
PUPYIOLLMX arperaToB. YnpasnsioLime BO3GENCTBIS HA reHepaTopbl MOTyT ObiTb NPOU3BEAEHLI B aBTOMATHYe-
CKOM pexume (oencTBue NPOTUBOABAPUIHON aBTOMATHKW W aBTOMATUYECKOrO perynmpoBaHus 4acToTbl U ne-
PETOKOB aKTMBHOW MOLLHOCTM) WUNKW B aBTOMAaTM3MPOBaHHOM pexume (paboTa gucnertyepa Mo U3MEHEHWHO
rpacmkoB paboTbl ANEKTPUYECKON CTaHLMK).

[ns nogpobHOro aHanusa ynpaBnstoWmx BO3AenCTBUMM OydeT pacCMOTPEH aBTOMATU3MPOBAHHbIN
MPUHLMN BO3LENCTBUS Ha eauHULbl reHepupytoLero obopyaosaHus (EM0).

Mpeanonoxmm, Y4To B cMCTEMe BO3HUK AeduumuT mowHocTy B pasmepe 350 MBT. ducnetyep, oleHmBas
TEKYLLYK CUTYaUMIo, JOIDKEH MPUHATL pelueHne no LononHuTenbHon 3arpyske EFO anektpoctaHumit. Mpu
BbIbOpe reHepupytowero obopyaosaHus, kKoTopoe OydeT 3arpy)eHo B nepsyto ovepedb, HeobXoanMo onu-
paTbCs Ha NOAAaHHbIE LIEHOBbIE 3asIBKW rEHEpaTopOB, HA OCHOBE KOTOPbIX COCTABMEHA PaHXMpOBaHHas Tab-
nua.

Ota Tabnuua no3BonseT aucneTyepy BbibpaTb HaMbonee 3KOHOMWYHbIE arperaTbl Ans 3arpysku, npu
9TOM [OImKeH cobmogaTbCs KpUTEPUIA MUHUMM3ALMM CTOMMOCTM 3NEKTPOSHEPrN Ha MOKPbITUE BO3HMKLLNX
OTKMOHeHu. B Tabnuue 1 npeacTtaBneHsl BO3MOXHbLIE BEIMYMHBI JOCTYMHbIX PE3EPBOB 3MEKTPOCTAHLMA W
CTOMMOCTb 31EKTPO3HEPIN NO LIEHOBOW 3asiBKe:

Tabnuua 1
PaHxupoBaHHasa Tabnuua no 3arpy3ke aNeKTPoCTaHUUN
YyacTHuk OP3 Peseps, MBT LleHoBasi 3asBka, py6./MBT*y
on. cTaHums 1 100 1000
on. cTaHuus 2 50 1050
on. cTaHums 3 0 1200
on. cTaHums 4 250 1350

[Mpn nsmeHeHun reHepauumn Ha 350 MBT gucnetyep oTgacT KOMaHay Ha 3arpy3ky reHepaTopoB nepBo
anekTpuyeckon ctaHumm Ha 100 MBT, Ha 3arpy3ky BTOPOM anekTpudeckon ctaHuum Ha 50 MBT, Ha 3arpysky
yeTBepToi anekTpocTaHumm Ha 200 MBT. B aTom criyyae oTknoHeHust ByayT no BHELUHEN MHULMATHBE, TaK Kak
komangel OyayT otgaHbl gucnetyepom CuctemHoro onepatopa EQC (CO ESC). Torga cymmapHas Ctou-
MOCTb OTKIMOHEHMs OT aucnetyepckoro rpaduka coctasut 100 - 1000 + 50 - 1050 + 200 - 1350 = 422500 py6.
Kak ynomuHanoch BblLle, OTKIOHEHWS MO BHELLHEN MHULMATUBE BO3HWKAKOT B CBA3M C oTaayeit komaHg CO
ESC Ha u3MeHeHwe reHepauyn, 04HaKO MOTyT BO3HWKATb OTKMOHEHUS N0 COBCTBEHHON UHULMATUBE, BbI3BaH-
Hble, HaNpPUMeEP, OTKMYEHNEM YacTV 0BopyaOBaHMS.

PaccmoTpum TOnonoruio ceTi, NpeacTaBneHHyto Ha puc. 1. MNyctb ansa aByx ctaHuui (M1 u 2) cnnaxu-
POBaHbI pexuMbl paboTbl: Ha puC. 2 NpeacTaBneHsbl NnaH banaHcupytowlero poiHka (MBP) U yTOYHEHHbI anc-
netyepckuin rpacovk (YAr). Mo pucyHKy MOXHO BbIAENWUTL CREAYOWME pexnuMbl paboTbl: NPY NPEBbILLEHUM
MBP Hag YOI BO3HWKAET OTKNOHEHWE «BHM3», TO €CTb MPOWUCXOAMT MOKYNKa MOLYHOCTW. [pn OTKIOHEHMM
«BBEPX», COOTBETCTBYIOLLEE NONOXUTENLHON pasHuue mexay YOI u MBP, anektpuyeckas ctaHuus npogaet
LOMOMHUTENbHYI0 He3annaHMPOBaHHYH0 MOLLHOCTb Ha OMTOBbIN PbIHOK.
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Puc. 2. MBP n YOI ana aByx anektpu4eckux craHumi Ne1 n Ne2

Takum 06pasoM, NS aHanM3NpyeMOn CXeMbl, NPEACTABNEHHON Ha PUCYHKE 1, OTKIOHEHWUS «BBEPX»
BO3HMKaOT BO BpeMeHHOM uHTepBarne ot 7:00 go 12:00 ans nepson ctaHumm u ¢ 15:00 go 17:00 gns sTopon
anekTpocTaHumn. OTKNOHEHUSI «BHM3Y» BO3HWKaOT B obpaTHoi cutyauuun: ¢ 7:00 go 12:00 ans BTOpPOM U C
15:00 go 17:00 ons nepsor CTaHUmu.

PaccmoTtpum crnepytowlyto 6anaHcoyto cutyaumio: B 7:00 anektpocTaHums Ne1 He cmorna BKIHYUTb
reHepupytolee obopyaoBaHue, HaxoasLLEeecs B pe3epse, BBUOY HEMCNPABHOCT KOMMYTALMOHHOMO 060py-
[0BaHNS. JTO OTKMNOHEHME MO reHepaLun OT NNaHoBOro rpaduka ByaeT paccunTaHo Kak OTKMOHEHWe no cob-
ctBeHHon nHnumaTuee (MC), Tak Kak KoMaHbl Ha CHUXKEHME BblAABAEMON aKTUBHON MOLLHOCTM AMCMETYEPOM
CO EOC otaaHo He bbino. [ing nogaepxaHusa yactoTbl B TpebyeMom auana3oHe He0bX0AMMO 3arpysuTb re-
HepaTopbl Ha anekTpocTaHuun N2, B CBS3N C YeM AucneTyep OTAACT KOMaHAY Ha 3arpysKy reHepaTopoB, YTO
yxe OyaeT pacLeHeHo Npu pacyeTax kak OTKMOHeHWe no BHelHen nHnuuatvee (MB). Janee ¢ 15:00 go 17:00
anekTpuyeckas cTaHums Ne1 BbipabaTbiBana akTUBHYIO MOLLHOCTb CBEPX 3anfaHUPOBAHHOMO 3Ha4YeHWs u3-3a
aBapUIHOTO OTKIKOYEHWS OAHOTO M3 ABYX TpaHcopmaTtopoB T3 (CM. puc. 1), TO €CTb B 3TOM Chyyae OTKIo-
HeHue ans cTaHumm Nel — MB, ans BTopon ctaHumum — UC. MNpounsseaem pacyeT no LWrpacOBaHWO 1 KOMNEH-
cauuu CTaHLW B ONUCAHHOM Bbile cuTyauun. Bce pacyeTsbl CBeaeHb! B Tabnuuy 2:
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Tabnuua 2
Pacuyet 3KOHOMMYECKMX noKa3aTenen
Mokasarens CraHums Ne1 CraHums Ne2
c7p012y c150017y c7p012vy c150017y

NnaH, MBT-y 150 120 80 80

®akt, MBTy 120 140 110 60

Otknoxexune no V1B, MBT-y - 20 30 -
LleHa no VB, py6./ MBT-y 1200 1200

Otknoxenwe no NC, MBT-y 30 - - 20
LleHa no UC, py6./ MBTy 1100 1100
LleHa a/a, py6./ MBT-y 1000 1000
LleHa HebanaHca, py6./ MBT-y 200 200

Torga noowlpenne Aans ctaHumm Nel 3a otknoHenne no WMB ¢ 15 pgo 17 4acoB cocTaBuT
2 -20 - 1200 = 48000 py6., a ans ctaHumm Ne2 ¢ 7 go 12 yacos coctasut 3 - 30 - 1200 = 108000 py6. Y6bITkM
M3-3a  OTKNOHEHWA N0  COOCTBEHHOW  uMHMUMaTMBe  OyayT: Ana  craHumm  Ne1  paBHbI
3- (30 -1100- 30 - 200) = 81000 py6., ans cTaHumm Ne2 — 2 - (20 1100 - 20 - 200) = 36000 py6.

CornacHo Y[I' Ha pucyHke 2 nepsas CTaHuus 3a CyTku BblpaboTana 2940 MBT-y, a BTOpas cTaHuus —
Bcero 1910 MBT-u. Torga onnata COOTBETCTBEHHO 1 1 2 CTaHLMAM 3a BbIpabOTaHHY0 3MIEKTPOSHEPruto B Te-
deHne cytok: 1000 - 2940 = 2940000 py6. n 1000 - 1910 = 1910000 py6. C y4eTOM BO3HWKLLMX OTKIOHEHWM
CTaHLMsM 3a OnepaLyoHHbIE CyTK AOMKHbI BbINNATUTD:

CraHums Ne1: 2940000 - 81000 + 48000 = 2 907 000 py6.

CraHums Ne2: 1910000 - 36000 + 108000 = 1 982 000 py®.

B NpoLeHTHOM COOTHOLIEHUM pa3HULA Mexay oxuaaemon npubbinbto (pabota no MNBP, HET OTKNOHe-

HWi B TeyeHue cyTok no MC u VIB) n mexay paccunTaHHoOM COCTaBnSET:
2940 000-2 907 000
100% = 1,12%

[ns craHumm Ne1

1910 000-1 982 00011000/ - 3779,
1910 000 PTTHR

Ha ocHoBe aTux pacyeToB MOXHO cAenaTb BbIBOA O TOM, YTO CTaHuus Ne2 OTKnoHsnack OT nnaHa ba-
NAHCUPYIOLLErO PbIHKA MO BHELIHEN MHALMATUBE HA MEHbLUYIO BEMUYMHY aKTUBHOW MOLLHOCTW, MPK 3TOM OT-
KNOHeHus Habroganuch B TeYeHMe 2 Yacos, B OTNMYME OT cTaHuuu Nel, koTopas OTKNMOHMNack oT gucneT-
4epcKoro rpadumka Ha Tpex Yacax 1 Ha BosbLUYH BEMUYMHY MOLIHOCTW. JTW (hakTopbl MOBMUSANW Ha TO, YTO NO
3aBEPLUEHNIO CYTOK, B KOTOPLIX MOAENMPYETCS W aHanM3upyeTcs 6anaHcoBas cuTyauusi, nepsasi SnekTpo-
cTaHums notepnut ybbITkn B 33000 pyb., a BTOpas anekTpocTaHums nony4nt npubeins B pasamepe 72000 pyo.

MopobHble hMHAHCOBLIE pacyeTbl MPOBOAATCA M AN notpebuteneit. IT0 JOMKHO CTUMYNMPOBATH
Y4YaCTHWKOB OMTOBOTO PbIHKA KaK MOXHO TOYHEE NaH1pOBaTh PexMMbl paboTbl, YTODLI OTKMOHEHWS OT NaHa
BO3HWKaNM PEXe 1 Ha MEHbLLYH BESTNYMHY.

Takum 06pa3om, Ha OCHOBaHMM NPOBEAEHHbIX BbILLE PACYETOB MOXHO CAENaTh BbIBOZ O TOM, YTO Npy
YMEHbLLEHUN OTKIIOHEHUSI MO BEMWYMHE aKTUBHON MOLLHOCTY 1 BPEMEHHOTO OTpe3ka OTKIOHeHUs wrpad Oy-
[ET CHUXATLCS, YTO MOBNEYET 3a CODON MEHBLLEE CHWKEHWE OnMnaThl 3a BbIpaboTaHHYK 3HEPIUIO 4N1S Anek-
TPUYECKMX CTAHLMIA 1 HEBOMbLUIOE MOBLILLEHWE CTOMMOCTM OnnaTthl 3a NMOTPEONEHHYH0 ANEKTPOSHEPTUIO ANS
notpebuteneir. Hebonblume OTKNOHEHNS haKTUYECKOrO NOTPEBNEHUs OT NPOrHO3HOTO W, KaK CEACTBUE, Ma-
nble pa3nuumns NNaHoBbIX rpachkoB 3arpy3kn CTaHUMA OT (PAKTUYECKMX NO3BONST JOCTUYL GOnee 3KOHOMMY-
HOW 3arpy3Kku reHepupytoLLero 060pyA0BaHUS Ha CTaHLMAX, TaK Kak MOXHO OyaeT u3bexarb AONONMHUTENbHBIX
MYyCKOB UIM OCTAHOBOB arperaToB B 3aBUCKMOCTU OT U3MEHEHUS NOTpebneHus.

[ns craHumm Ne2
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JUSTIFICATION PARAMETERS OF THE SEEDING
DRUM OF THE INNOVATIVE SECTIONAL SEEDER

KHAMIDJONOV SARVAR KAHHOR UGLI

master's student of the department of agricultural machinery
Tashkent institute of irrigation and agricultural mechanization engineers of the Republic of Uzbekistan

Abstract: In the agricultural production of the republic, large-scale measures are being carried out to reduce
labor and energy costs, save resources, based on advanced technologies and the development of high-
performance agricultural machines. In this study, the calculation and determination of the main parameters of
the new innovative sectional seeder were carried out. A review of the development was made scientific works
of local and foreign scientists.
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In the general complex of technological operations in the cultivation of agricultural crops, an important
role belongs to sowing. In precision farming systems, there are increased requirements for compliance with a
given seeding rate, differentiated in accordance with specific conditions.

In his address to the Oliy Majlis and in his speeches on the occasion of the Day of Agricultural Workers,
President Sh. Mirziyoyev noted that the most important tasks in the field of agriculture are to support the de-
velopment of agriculture. Strengthening, modernization, technical renewal and diversification of production,
wide introduction of innovative technologies is a reliable way of development of Uzbekistan and reaching new
heights among the countries of the world.

The strategy for the development of agriculture of the Republic of Uzbekistan for 2020 - 2030 provides
for tasks such as, "... an increase in gross domestic product by more than twice by 2030, ... optimization of
acreage planned for 2017-2020, rational use of land and water resources, modern intensive introduction of
agricultural technologies" [1]. When performing these tasks, it is important to obtain a high yield due to high-
quality and uniform sowing of seeds of agricultural crops, as well as technical and technological improvements
of sowing machines with mechanical and pneumatic sowing machines.

Based on theoretical and comparative experimental studies, we have developed an electronic 3D sam-
ple of an innovative sectional seeder with the proposed drum seeding machine.

An electronic 3D sample of a seed drill consists of a handle 1, a seed hopper 2, a seeding drum 3, an
air duct 4, an accumulator 5, a coulter 6, a belt 7, a roller 8, a 12V motor 9, a cable 10, a chassis 11, a wheel
(4 pcs.) 12, a seed closer 13, a rear press roller 14.

The improvement of the design and technological schemes of seeding machines and their sowing appa-
ratus leads to significant economic efficiency, characterized by a reduction in labor costs, operating costs of
aggregates, seed material and an increase in crop yields.

In most modern designs of vacuum seeding machines, the unloading of the dosing elements is carried
out by terminating the vacuum chamber and overlapping the dosing elements. The advantage of this unload-
ing method is simplicity, however, there is a disadvantage, which consists in the problem of cleaning clogged
dosing elements from weed impurities and seed fragments [2,3].
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Fig. 4.3. General view of the 3D sample of the proposed pneumatic innovative sectional seeder with a
drum four-line seeding machine
1-handle; 2-seed hopper; 3- seeding drum; 4-air duct;
S-accumulator; 6-coulter; 7-belt; 8-roller; 9-12V motor; 10-cable; 11-chassis; 12-wheel (4 pcs.);
13- seed closer; 14- rear press roller.

The main design parameters and operating mode of the seeding drum (fig.3.8)
D - diameter of the seeding drum;

d - diameter of suction holes;

Z - number of suction holes in the seeding drum;

t— distance between suction holes;

n —number of rotation of the seeding drum;

Urot — the speed of rotation of the drum from the centers of the suction holes.

To determine the diameter of the suction holes of the drum, based on the research results of G. M.
Buzenkov and S. A. Man, we use the following expression, which is associated with the average value of the
seed width:

Om = (0,6 - 0, 7) * Daver (9)
di=(06+07)+7=42+49
d2=(0,6+0,7)+ 46=28+35
where baver is the average value of the seed width.
For example, in our study, the width of soybean seeds was 6-8 mm, and the thickness of cotton seeds
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was 3.7-5.5 mm. This means that the diameter of the assimilation holes should be from 4.2 to 4.9 mm for soy-
bean seeds and from 2.8 to 3.5 mm for cotton seeds. Assume that the diameter of the suction holes d4 = 4.5
mm for soybeans and d2 = 3.5 mm for cotton [4,5].

- drum diameter

dr- hole for cotfon seeds
az- hole for soybean seeds
/- distance between holes

Fig. 3.8. Design parameters of the seeding drum

When determining the diameter of the drum, we assume that it should be able to accommodate 3 - 4
suction holes in the vacuum part of the drum. If we set the maximum size of soybean and cotton seeds t0 Iax,
the expression for determining the full diameter of the drum will look like this:

for soybean seeds

D=d+ (3+4)slnax= 195+ (3 + 4)+11,21 =
195 + (33,63 + 44,84) = (228,36 + 239,84) mm. (10)
for cotton seeds
D=d+ (3+4)lnax=195+(3+4) +10,5=
195+(31,5+42)=(226,5+237) mm.

The maximum seed size is determined from the expression below:
for soybean seeds

Imax = laver + 30= 9,6+ 0,67 = 11,21 mm (11)
for cotton seeds

Imax = laver + 30 =10,6 mm
where laer — average value of seed length;
o - the average value of the quadratic deviations of the seed length.
Now we can write an expression for determining the diameter of the drum based on the average diame-
ter of the length of the seeds:

D=d+ (3+4)(laver +30) (12)
Considering that the average length of soybean seeds is 9.2 mm and the standard deviation is 0.49 mm,
the average length of cotton seeds is 9.25 mm and the standard deviation is 0.42 mm, the diameter of the
sowing disc from formula (12) should be 227 mm to 237 mm in the corridors. Assume that D = 235 mm.
Conclusion. Based on the analysis of the review of existing studies and literature sources, as well as our
preliminary theoretical calculations, we came to the conclusion:
1. The capture and removal of seeds from the total mass depends on their dimensional and mass char-
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acteristics (baver, m, ), friction angles (¢) and natural slope (¢), the area S of the suction hole, radius (rs) and
angular velocity (w) of the sowing drum, as well as the level (h) of seeds in the receiving chamber and rarefac-
tion (AP) in the air system. It was found that in order to ensure normal suction and removal of seeds from the
total mass, the diameter of the suction holes should be from 4.2 to 4.9 mm for soybean seeds and from 2.8 to
3.5 for cotton seeds, the pitch of the holes on the drum is 11.21 mm for soybean seeds and 10.5 mm for cot-
ton, the circumferential speed of the drum is 0.231 rpm, the full diameter of the drum is 235 mm, the rotation
frequency and angular velocity of the sowing drum are 0.317 s-* and 1.79 rad/s, respectively, and the number
of holes on the drum is 55 pcs. for soybean seeds and 59 pcs. for cotton seeds.
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METO[ ONPEAENEHNA EMKOCTW
HAKOMWTENA 3NEKTPOIHEPT U TPU
WHTETPALIUA BETPAHOW INEKTPOCTAHLINN B
JNEKTPOIHEPTETUYECKYH CUCTEMY

bJINHOBA KAPVHA ATIEKCEEBHA,
WNbWH CEPrEN BIAQUCIABOBIY

CTYOEHTHI

bYJIATOB PAMIC BAT130BMY,
BYPMEWUCTEP MAKCWM BUTANbEBUY

acrnupaHTbl
®r60Y BO HaumoHanbHbIi uccnegosatensckuil yHnsepcuter MOU

AHHOTaUMA: B [JaHHO CTaTbe NPeACTaBNEH METOf ONpeAeneHns eMKOCTM CUCTEMbI HaKOMMEHNS SHEPTUN
NPW MHTErpaLmy BETPSHOI SNMEKTPOCTAHLMM B NEKTPOIHEPTeTUYECKYI0 cucTeMy. B paboTe nokasaHbl v npo-
aHanuanpoBaHbl pesynbTaTbl MPUMEHEHWUS METOAA HA HECKOMbKMX TUMaX BbIXOAHbIX [AAHHbIX BETPSHOI Jnek-
TPOCTaHLMK, @ TaKKe OTMEYEHbI OCOBEHHOCTY NPUMEHEHMS METO/IA.

KnioueBble cnoBa: HakonuTenu anekTpoaHepri, BETPsiHas ANEKTPOCTaHLMS, METOA CerMeHTaLui.

METHOD FOR DETERMINING THE CAPACITY OF THE ELECTRIC ENERGY STORAGE WHEN
INTEGRATING OF WIND POWER PLANT INTO ELECTRIC POWER SYSTEM

Blinova Karina Alekseevna,
Bulatov Ramis Vagizovich,
Burmeyster Maxim Vitalievich,
llyin Sergey Vladislavovich

Abstract: this article presents a method for determining the capacity of an energy storage system when inte-
grating a wind farm into an electric power system. The paper shows and analyzes the results of applying the
method on several types of output data of a wind farm, and also notes the features of the method.

Keywords: energy storage, wind farm, segmentation method.

B nocnenHee Bpems sHepreTuka aeT 60MbWMMIA Warami B CTOPOHY MHTErpaLmi BETPSHbIX 3MEeKTpo-
ctaHumn (B3C) B anektposHepreTuyeckue cuctembl (A3C). BbICTPbIN POCT BETPOIHEPTETUKM CTABUT MHOXE-
CTBO HOBbIX Npobrem Ans cywecTBytoLlein aHeprocucTemMbl. OQHOM 13 OCHOBHBLIX Npobnem senseTcs 60nb-
LIOe BrMSHWE Pe3ko NepeMeHHbIX KonebaHuit BeTpa Ha BblgaBaeMyto B CETb MOLLHOCTb. ECnin BHeapeHue
BO306HOBNSIEMbIX UCTOYHWKOB 3Heprin (BUJ) Ha base BeTporeHepaTtopos npesbicuT 20 % oT obLuen reHepa-
Lnn [1], TO BO3HUKAET CNOXHOCTb 0becneyeHnst 6anaHca MOLWHOCTM 13-3a CBOWCTBEHHOW AN BETPOBOO Mo-
TOKa HeCTabunbHOCTH.

O hEKTUBHBIM PELLEHNEM [N CHUKEHMS BbILLEONUCAHHON NPobnembl SBNSETCS NOAKMOYEHNE K BET-

XXXIII INTERNATIONAL SCIENTIFIC CONFERENCE | WWW.NAUKAIP.RU




I3 EUROPEAN RESEARCH

POBbIM 3MEKTPOCTAHLMAM CUCTEM HakonneHus anektposHeprv (CHO wnu HakonuTenu). B nocneguue rogpl
nccrnegoBaTenu pasHbiX CTPaH 3aHUManuChb OnpefenieHneM OnTUMasbHbIX NapaMeTpoB HakonuTenen [2-4].
1K paboTbl COCPESOTOUEHBI HA AKOHOMUYECKMX MPEUMYLLECTBAX, KOTOPbIE HAKOMUTENM MOTYT NPUBHECTY B
CUCTEMY, W Ha OnpefeneHn napameTpoB HaKoNUTeNen Ha OCHOBE 3TUX SKOHOMUYECKUX COOOpaXeH Ui, ofHa-
KO 1CCreaoBaHui, KacatoWwmxcs onpeaeneHns napaMeTpoB Hakonutenen Ha 0cHoBe TpeboBaHWN NpU UHTe-
rpauuu B 33C, HeJOCTaTOYHO.

B pamkax gaHHoW cTaTbk paboTa cocpeaoToyeHa Ha TpeboBaHmMsX K MHTerpaumm B 33C, Ha OCHOBaHMM
KOTOPbIX BbIBUPAETCS MOLLHOCTL HaKonUTeNs, ¢ 0becneveHneM BOIMOXHOCTW HENPEPLIBHOIO PerynMpoBaHns
BblAaBaemon 1 notpebnsemon MowHocTi Hakonutens. OCHOBHas Lenb UCCNeaoBaHus — onpeaeneHme He-
06X0AMMOIA MOLLHOCTY CUCTEMbI HAKOMMEHMUS ANEKTPOIHEPTN ANst Ucnonb3oBaHus ¢ BAC, npu aToM kombu-
HWpoBaHHas MowHocTs BAC 1 CHO pgomxHa yaosnetBopsTb notpebHocTsm 33C.

Ha pucyHke 1 nokasaHa TONOMOrMs BETPSIHOW SMEKTPOCTAHLMM C HAKOMUTENEM, KOTOPbIA UCMOSb3yeTCs
ANst komneHcauum konebanuin mowHoct BAC. MNpeanonaraetcst, YTO CMCTEMA HAKOMMEHUS SHEPTUNW, B paM-
Kax MOCTaBIIEHHOW 3aayW, NogaeT Wau MOriowaeT MOLHOCTb, PaBHY KornebaHusam mexay UCXOGHOW Bbl-
XOZHOW MOLLHOCTBIO BETPOSHEPreT4eckoro reHepatopa W XenaeMon BbIXOQHOM MOLIHOCTBI (MOLYHOCTb,
koTopyto BbigatoT BAC n CH3 npu coBmecTHol paboTe, OpueHTUpysCh Ha TpeboBaHUs ceTH, K KOTOPON OHU
NOAKIOYEHDI) B KOHKPETHBIA NEPUOL PerynmpoBaHus.

690B/ BNHC
10xB
10xB/110xB Cucrema
L Y Y |
| Y Y Y|

Puc. 1. Tononorus cxembl BOC, HTerpupoBaHHON B CUCTEMY, C HAKONUTENEM

basoBas emkocTb CHO moxeT 6bITb OnmcaHa ypaBHeHueM (1):

i=N
Ecny = Z At - |Pgyc(t)) — P ()], (1)
i=1

rae Pgac(t;) — MCXoaHas MOLLHOCTb BETPOreHepaTopa B -i Touke; P (t;) — kenaemas BbIXo4Hast MOLL-
HOCTb, kKoTopyto BblgatoT BAC n CHO npu coBmecTHon paboTe, N KoTopas yAoBNeTBOpSeT TpeboBaHUsaM cu-
CTEMbI B i-i1 TOYKe; At — AfIMHA OgHOro nepuoga Bblbopku; N — KOnMYecTBO BbIBOPOK, HA KOTOpoe pasdbut
paccmarpuBaeMblil Nepuos,

Takum 0bpasom, nocre onpeaeneHns Xenaemoro BbIXOLHON MOLLHOCTK P (t;) MOXHO paccyutaTb em-
KOCTb CMCTEMbI HaKOMMeHUs 3nekTpoaHepri. OfHaKo MomyynTb onTUMarbHbIM pasmep CHO ¢ nomoLbio
ypaBHeHus (1) cnoxHo. B aaHHOM mccneaoBaHuy NpoucxoauT npeobpasoBaHune 3Toi Npobnembl nyTem Mu-
HAMM3aLMK KBaZpaTHbIX pasnnynii MeXay WCXOAHOM BbIXOAHOW MOLLHOCTbIO BETPOSHEPreTUYECKOro reHepa-
TOpa Pgayc(t;) 1 Xenaemoin BbIXOLHOM MOLLHOCTBH P (t;), KOTOPYK MOXHO onucaTb Cneaytowmm obpasom:

I1=N
, 2
Ecys = Z(PBSC(ti) - P(ti)) ) (2)
i=1
Moapo6HbI MeToZ NPEACTaBNEH HUXE:
P(t;) = Pgyc(t;) + Peys(t;) (3)
P(t)=a-t+b (4)

Korga cuctema HakomnneHust aHeprum normnowaet sHeprito, P(t;) oTpuuaTensHo, a Koraa cucrema
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HaKOMNEHUS 3HEPrn BblaenseT aHepruto, P(t;) nonoxutensHo. MNapaMeTp a — 3T0 CKOPOCTb M3MEHEHNS,
KOTOpas 3aBKUCKUT OT TPebOBaHUIA K NOAKITIOYEHMIO K CETU U MAapaMeTPOB BETPOSHEPreTUYECKOro reHeparopa.

CHO3 pomkHa MMeTb BO3MOXHOCTb HEMPEPBIBHOMO PErynMpOBaHWS, YTO O3HAYaET, YTO OHA AOSDKHA
YLOBETBOPATL NOTPEBHOCTM Credytowwero perynmpyeMoro nepuoaa B KOHUe Npeablaywlero nepuoga pery-
nuposaHust. [ins atoro Heobxoanmo, YTobbl nornouleHHast aHeprns CHO Obina paBHa aHeprin, BbICBODO X-
AeHHon CHO B Te4eHWe 04HOro perynnpyemoro nepuoga.

D Pan(t) = ) (Prc(td = P()) = 0 ©)

Ha ocHoBaHuv npeplayLuero pasMblwneHns coctosHue 3apsga CHO gomkHO ObiTb MHULManu3unpoBa-
HO C NpaBUIibHbIM 3Ha4veHneM (popmyna (5)). BeipaxeHue (2) sBnsieTcs Lenesoi (yHKUMEn ans onpegene-
HWS! MUHUMATBbHOM €MKOCTU CUCTEMbI HAKOMMEHWS SHEPTUN.

[MapameTpbl MOZENN: HOMUHAmNbHAs MOLLHOCTb BETPO3HEPreTuyeckoro reHepatopa 850 kBT; npogon-
XXUTENBHOCTb OAHOro nepuoga perynuposaHus CHO coctasnset 10 MuHyT; Bpems BblBOpkK cocTaBnseT 8
CEKYHL,; Kaxzas TouKa AaHHbIX COOTBETCTBYET CPeAHEMY 3HAYEHWIO OOHOTO Nepuoaa BblOOPKM.

lMpeanaraeMbiM METOAOM BbINM NPOTECTUPOBAHbI YEThIPE TUMA BbIXOAHBIX AaHHbIX BETPO3HEpreTuye-
CKOro reHepatopa, KoTopble MOoCTYnatT OT peasibHOM BETPOSHepreTuyeckon epmsl [5]. [ns cpaBHeHws npo-
TECTUPOBAH METOA NPOCTLIX CpeaHuX. PedynbTaThl NokasaHbl Ha puc. 2 1 B Tabnuue 1.

Tabnuua 1
CpaBHeHWe Npou3BOAUTENBHOCTN ABYX METOAOB
CCHBI KBT‘-I; CCH3I KBT'—I; CCH3' KBT'{; CCH3' KBT'{;
MeTon Puc. a Puc. 6 Puc. B Puc.t
lMpegnaraemblit MeTOA 8,136 10,550 4,929 8,603
MeTog NpocTbIX CPEAHMX 12,182 11,237 5,954 14,742
i P, kBm t P, kBm

— MotHocTs BOC
— METOJ NPOCTHIX CPEAHUX
h— ]TpCIU'IaT‘aCMB]I‘/'I METOa

1000 1000

?VV%AM | f

500

A A J

| — wmommocts BOC V \/‘/ V \/\/\/
B ~— MCTOX NMPOCTBIX CPEAHUX r
100 —— npennaraemblii MeTox 100+

500

or t,c or t,c
_100 1 1 1 1 1 1 1 1 1 L _100 1 1 1 1 1 1 1 1 1 1 »
0 10 50 100 0 10 50 100
(a) (6)
A A
P, kBm P, kBm
1000 1000

— momHocTs BOC

B —— METOJI IIPOCTHIX CPEIHUX i N}A m /v\/\
- —— IpeJiaraeMblii MEeTosL B Y \/,

5001 500+

L |l — moumocts BOC

|~ METO IPOCTBIX CPEHUX

B —— mpejiaraeMblii METOJ

100 Y. - 100F
Us .C oF t,c

_100 1 1 1 1 1 1 1 1 1 1 : _100 1 1 1 1 1 1 1 1 1 1 :

0 50 100 0 50 100

(8) (r)

Puc. 2. AchpekT perynupoBaHmns ¢ NOMOLLLI MeTOAa CpeaHero BbIBOAA U Npeaaraemoro Metoaa
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Ha pucyHke 2 cuHel nuHnen obosHadeH rpadmk ncxogHom mowHoctn BAC; kpacHas v 3eneHas nuHumn
0003HavalT perynmpyemyo MOLHOCTb, koTopast byaeT BolgaBaTbcs B CeTb. KpacHas nuHUS ykasbiBaeT Ha
pesynbTar paboTbl METOAOM NPOCTbIX CPEAHMX, MPW KOTOPOM perynmpyemas MOLLHOCTb NOAAEPKVNBAETCA Ha
MOCTOSIHHOM YPOBHE, a 3eN1eHast NMHUS yKa3blBaeT Ha Npeanaraemblil METOA.

3 Tabnuubl 1 BUAHO, 4TO Npeafiaraemas MeToguka cHkaeT Heobxoaumyto emkoctb CHO. OgHako 13
PUCYHKa 2 BMOHO, YTO B Hayane puc. 2B 1 puc. 2r HabrniogarTcs HEKOTOpPble HEOXUAAHHbIE XapaKTePUCTUKK:
Ha pUCyHKe 2B u1cxoaHas MowHocTb BOC B nepBoe BpeMs 04eHb Marna (1 Jaxe paBHa Hyrio), a 3aTeM noka-
3bIBaeT 0YeHb BbICTPbLIA POCT A0 KOHLA nepuoda perynupoBaHus; Ha puc. 2r UICXOAHas BbIXOAHAS MOLLHOCTb
BeTpa NoaaepXuBaeTCs NOCTOSHHOW, a 3aTeM yMeHbllaeTcs. O4eBMAHO, YTO NPW UCMONb30BaHUKM Npeanara-
emMoro mMetofa ekt OT PerynimpoBaHns He NOAXOAWT ANns peanbHoro npuMeHeHus. OcobeHHO 3TO BMAHO
Ha puc. 2r, koraa BAC BbipabaTbiBaeT MakcumarbHy0 MOLLHOCTb, U €€ HE HY)XHO PerynmpoBaTth, OfHaKo Co-
rmacHo npegrnaraeMoMy Metofy TpebyeTcs BbIXOAHAsS MOLLHOCTb BbIlle MaKCUMAasbHOrO s 3TOU CUCTEMbI
3HaYeHus.

OcHoBHas npobrema Bbllle NPEANOXEHHOTO METOAA 3aKNYaeTcs B TOM, YTO OH Hey[0BMETBOPUTE-
IEH, KOrga UcxoaHast MOLWHOCTb BETPSIHOTO reHepaTopa nokasblBaeT bbicTpble konebaHus (BbICTpbIn nepexos
OT MWHUMAIIbHOW MMM MaKCUManbHOW MOLLHOCTK). [N NOBbIWEHUS NPOU3BOLUTENBHOCTU PEryNUPYEMOro
Bbixoga P (t;) npeanaraeTcs ynyYlleHHbI MeTOf, HasblBaeMblit METOAOM CEermeHTaLuu [5].

B ocHoBe MmeToda nexuT pasgeneHue nepuoda pPerynupoBaHUs Ha HECKOMbKO YacTel OOMHAKOBOW
NPOAOIMKUTENBHOCTH, TAe B KaXAOW YacTu UCXO4HAs MOLLHOCTb BeTpa u3MeHsietcs 6onee nnasHo. Kaxgas
YacTb nepuoga perynupyeTcs ¢ NOMOLLbI0 MeToAa, NPeLCTaBMNeHHOro Bbille. PerynupoBaHue Takke noaaep-
XMBAETCA NOCTOSAHHBIM. MaTeMaTnyeckm METOA CErMeHTaL U MOXHO NPeaCTaBuTb CrieaytoLwmm obpasom:

( P1 =a.t; + b1

j P, = ay(t; — N;) + a; Ny + by

|

P = @m(t; = Nipe1) + ey (Nmg — Nip—3) + - + az(N, — Ny) + a; Ny + by,
rle m — KONMUYECTBO YacTell, Ha KOTOPOe Pa3buUT Nepuoz PErynMpPOBaHIS.
Mpy 3TOM y4aCTKN HENpepbIBHbI:

i=N1 i=N; i=N
f= Z (Py—p(t)) + Z (P, —p(t)) + -+ Z (P, —p(t)) =0 (7)
i=1 i=Nq i=Np—q1

CornacHo MeTofy COCTOSiHME 3apsifa CUCTEMbl HAKOMMEHNS ANEKTPOIHEPTUM JOMMKHO COXPAHATLCS W
ObITb OAMHAKOBLIM B Ha4anbHOW M KOHEYHOW TOYKE OAHOTO MEPUOAA PerynmpoBaHMs 03HAYaeT, YTo Morno-
LeHHas aHeprus CHI gomkHa ObiTb paBHa BbicBOBOXAEHHOW aHepr CHI B Te4eHne 0gHOro perynmpyemo-
ro nepuoga:

i=Nq i=N, .
F= ; (P, —p()) + ZN: (P —p(t))" + -+ i:NZ (P — p(tD)’ (8)

BbipaxeHue (8) — 310 uenesast pyHKUMS ANs onpeaeNneHns MUHUManbHON EMKOCTY CUCTEMbI Hakonmne-
HWS 3HEPTUN.

MeToaoM cermeHTauuin 6binm NPOTECTUPOBAHDLI TE Xe YeTbipe TUna BbIXOAHbIX AaHHbIX BOC [5]. Pe-
3ynbTaThbl NPeACTaBNeHbI Ha puc. 3 1 B Tabnuue 2.

Tabnuua 2
BoamoxHocT CHO cpaBHeHMs ABYX METOAOB
Cena, KBTY; Ccna, KBTY; Ccna, KBTY; Ccna, KBTY;
Meton Puc. a Puc. 6 Puc.B Puc. T
lNpeanaraemMbin METOA 8,136 10,550 4,929 8,603
Meton  cermenTauyus (2 7,915 7,404 2,838 6,019
CErMeHTa)
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— worHocth BOC

—— npeIaraeMblii METo.[
—— METOJ] CerMEeHTalui
- (2 cermenra)

10001 1000

500

— wmomHocTs BOC
—— HpeIaraeMelii METOL

100 —— MeTox cerMeHTalMi
ok (2 cermenra) tec

-100 1 1 1 1 1 1 1 1 1 Ly

0 10 50 100

(a)
A A
P, kBm P, kBm

1000F — mounocts BOC 1000F-
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Puc. 3. CpaBHeHue achdpekTa perynmpoBaHus OT NPUMEHEHUS ABYX METOLOB

3 pucyHka 3 v Tabnuubl 2 BUAHO, YTO pesynbTaT OT NPUMEHEHUS METO4A CErMeHTaLuin Ha ABe YacTu
3HauuTenbHo nyywe. Heobxoanmas emkocTs CHI cHukaeTcs, a npon3BoauTensHocTb P(t;) HamHoro Gonee
pasyMHa.

[lanee paccMOTpeH cnyyaii ¢ Tpems cermeHTamm [5]. PesynbTaThl NpeacTaBneHsl Ha puc. 4 v B Tabnuue 3.

Tabnuua 3
CpaBHeH1e BO3MOXHOCTEN BCEX METOAOB
Ccna, KBTY; Ccna, KBTY; Ccna, KBTY; Ccna, KBTY;

Meon Puc. a Puc. 6 Puc.B Puc.t
lMpegnaraemblit MeTOA 8,136 10,550 4,929 8,603
Meton cermenTauns (2 7,915 7,404 2,838 6,019
CerMeHTa)
Meton cermenTauns (3 7399 8,494 2586 4750
CerMeHTa)

A3 puc. 4 n Tabmuupl 3 BUOHO, YTO YBENMYEHME KONWUYECTBA CETMEHTOB C [BYX [0 Tpex npusegert K
HEOAHO3HAYHOMY YBENUYEHNIO NPON3BOAUTENBHOCTU. Heobxoanmas MOLLHOCTb CHUKAEeTCS BO BCEX YETbIPEX
TUNax AaHHbIX, KpOMe cnyyasi, NPeACTaBMEHHOro Ha puc. 46 ¢ Tpems CermeHTamu.

lMpeanaraemblin 6a30BbIi METOA MOXET CHU3NTL HEObXoauMyto eMkocTb CHO, HO B HEKOTOpLIX Cny4a-
§IX, HaNpPUMeEP, NPU NOCTOSHHOM HWU3KOM WA MaKCUMasnbHOM BbIXOAHOM curHane, 6a3oBblit MeTog paboTaet
HeathekTUBHO. [N NOBbILEHMS NPOM3BOAUTENBHOCT 6a30BOr0 MeTofda NpeanaraeTcs MeToh CermMeHTa-
LK, KOTOPbI NO3BONSIET AOMOMHUTENBHO YMEHbLUMTL Heobxoanmyo emkoctb CHO npu Tom xe adgekTe.
MMpu 3TOM CTOUT cKa3aTb, 4TO Heobxoaumas eMKkocTb CHO MOXET M yBENUUMBATLCS NPU YBENUYEHUN YuCna
CErMeHTOB, NPOM3BOAMTENBHOCTL B JAHHOM Cy4Yae MOXET YXyALMTbCA (puc. 4r), noaTomy aAns 3 heKTMBHOM
paboTbl METOAA HEODXOAMM rPaMOTHBIN BbIOOP YMCA CErMEHTOB.
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tc
1

Takum obpasom, B pamkax paboTbl Obin NPeanoxeH MeToa onpeaeneHnst MOLWHOCTY 1 emkocTn CHO,
nossonstowwmin BOC pabotaTh B pexumax, yaosneTeopstowwmm tpebosaHmam 33C. Metog bbin npuMeHeH Ha
Pa3nnyHbIX TUNAx BbIXOAHbIX AaHHbIX BOC, Obina nokasaHa ero Bbicokast 3hheKTUBHOCTb, KOTOpas 3akmntoya-
€TCS B TOM, 4YTO HeobxoaMMble pexumbl paboTel BOC obecneunBaloTcs npu MEHbLLER EMKOCTI HAKOMUTENS.

Cnucok nutepatypbl
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JIATIN: [10BbIYA W EE YLLEPB 3K0N10MMK

MATKOBA WPUHA ANEKCAHIIPOBHA,
KNHOKMAH MAXAKN BNAQUMUPOBIY

CTYOEHTHI
oreQy BO Bryac

HayuHb1i pykogodumens: benoyc U2opb AnekcaHdposuy
K-m ¢bu3.-mam. Hayk, doueHm
@Ir60Y BO «Bnadugocmokckuli 20cy0apcmeeHHbIl yHugepcumem 3KOHOMUKU U cepsucay

AHHoTaums: [laHHas cTaTbs NOCBSALLEHA ONACHOCTM ANS OKPYXatoLLen Npupoabl Bbl3BaHHOM L0ObIYel nuTus
NyTéM McnapeHms 4oBbITbIX M3-NOA 3eMNM COMNEBbIX PACCONIOB B KOHTEKCTE BbICOKOTO MHTEpeca K HEMY B Mo-
crnegHve roga, B pesynbTate psiga 9KOHOMUYECKMX NPOLECCOB M crnocobax pelueHns 0bo3HaueHHoN npobre-
Mbl, TaKUX KaK CHUXeHWe oTxodoB, yBenudenue KM uukna nepepabotkm fobbiThiX pacconos, yb6asneHue
TEPPUTOPUI HOBBIX MCTOYHMKOB L00bIYM

KntoueBble cnoBa: nuTuin, nepepaboTka, fobblya, Conesble pacconbl, 3KOHOMMUKA, baTapen, NMMTUN-UOHHBIN,
aKonorus.

NUTUA: DOBbIYA W EE YLLEPB 3KONOrnn

Pyatkova Irina Aleksandrovna,
Kyukman Mikhail Vladimirovich

Scientific adviser: Belous Igor Aleksandrovich

Abstract: This article is about danger for nature coming from lithium mining from brine water. The topic is con-
sidered in the context of the increased demand for lithium in the current reality. Suggested ways of solution: min-
imize of a waste, increasing efficiency cycle of processing mined brine, decreasing area of new mining sources.
Key words: lithium, mining, processing, disposal, batteries.

BBeaeHue

Byayum BbinyLeHHbIMM B CepuitHoe Npou3BoAcTBO B 1991 r. koMnaHuen Sony, NMTUNR-UOHHbIE aKKyMYy-
nsaTopsl, bnarogaps CBOUM BneYaTnsoLMM 3NEKTPUYECKUM CBONCTBA, BblpaXaroLMMes B EMKOCTH, 60MbLINM
nokasaTenem 3apsigHO-pa3psaHbIX LMKIOB, U 6ornee BbICOKUM HamnpsKeHUEM, B OTIMYMM OT €ro aHaroros
CMOITW 3aBOeBaTb PbIHOK M CMPOC HAa HUX C TeX BPEMEH HEMOMepHO poc. OYeBMAHO, YTO CMPOC Ha IUTWNA
OYeHb CWUMBHO MOBAWAN Ha ero Aobbldy, YTO MOXHO 3aMeTUTb, eCrin NOCMOTPETb JaHHbIE re0NOrnyecKo
cnyx6bl CLUA (puc.1) To B 3TOM MOXHO HarnsgHo yoeauTbes.

CywectsyeT gBa crocoba [oObluu NUTUS: OCYLIEHWE BbIKAYEHHbIX U3-NOL 3eMIN COMEBbIX 03Ep, UC-
nonb3ys SHEPIUI0 COMHLA W BETPa, a 3aTeM AanbHeiwas ero nepepaboTka Ha 3aBofe, a Takke ero gobbiBa-
0T U3 MaTepuana ropHbIx NOpof, HasblBaeMbIX CNOLYMEHAMM.

['0BOpPS O NepBoM cnocobe, Henb3s He YNOMSHYTL ero 4obblvy B Yunu, rae npovusBoamnTCS B CPEAHEM
34% obwemuposoro npoussoactea nuTus Ha 2017 r. OCHOBHbIM UCTOYHUKOM NIUTWS B MUpPe B 0bLLeM, 1 B
Unnn B YacTHOCTM ABNAKOTCA NOLA3EMHbIE COMNEBbIE 03€pa. VX BblkaunBatoT 13-Nog 3eMIM B OrPOMHbIX 06be-
Max, 3aTeM pasnvBaloT B pe3epByapbl U OCTaBMSAIOT Ha CPOK A0 ABYX NET UCmapsaTbes, 3ameT cobupatot
OCTaBLUMIACS NOCHe UcnapeHnst MOPOLLOK 1 OTBO3SAT Ha 3aBoZbl N0 NepepaboTku B 0ObIYHBIN IUTHNA.
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Puc. 1. Mpacdhmk obemmposoro nponssoacTsa nutua no rogam (UctouyHuk aanHbix: USGS Mineral
Commodity Summaries mexay 1997 u 2021 r)

Bpep ot gobbIun nutus

Ha aaHHbIA MOMEHT, CaMbIM peHTabenbHbIM CNocoboM A0BbIYM NUTUS SBNSETCS NepBbIn CNocob — uc-
NapeHusi OTKAYEHHbIX U3-NOA 3EMITN CONEBBIX 03EP, OH HE 3aTpaymnBaET Tak MHOTO PeCypCoB, Kak ropHO406bI-
BalOLLas NPOMBILLNEHHOCTb, €AMHCTBEHHBIN €r0 MUHYC — 3TO BPEMS, KOTOPOE TPaTUTLCS Ha UCMapeHue cons-
HbIX 03€p, B CpeHeM nonTopa roga.

OnacHoCTb Ans npupogbl, Bbi3BaHHAs AaHHbIM CMocoboM [0OblYM, BbIKAYMBAKLLMM U3-MOA 3eMMM
OrpOMHble 06beMbI MOA3EMHbIX BOA, NOflaraeTcst OCHOBHOW Npobremoi, KOTopyo nopoxaaeT fobblva nuTus B
HbIHELWHWX MaclwTabax. Ecnu roBopuTtb 0 paccore, KOTOpbIi BblkaunMBaeTCs U3-MoA 3eMIu, TO OH B LIENOM He
npurogeH Ans notpebneHns YenoBekoM U UCMONb30BaHWUM B CENbCKOM X034 CTBe, OOHAKO BMECTE C Cons-
HbIMV 03€pamu BbIKaYMBAKOTCS U NOA3EMHbIE BOIbI, YTO YXKe MOXET CKa3aTbCs Ha 0BLLEM COCTOSHUM OKpyXa-
toLLen cpedbl, HAXOAALLEeNCs B TECHOM B3aMMocBs3u. psmo roBopsi, Takoi cnocob fobblun NMTUS MOXET SIB-
NATbCSH UCTOYHUKOM MHOTMX Npobnem, 0COBEHHO B TakuX 3acCyLNMBbIX PervoHax, kak Yvnu u HapyLumTb BOA-
Hblil GanaHc 9KOCUCTEMbI. ITW (haKTOpbl TPEBOXAT 3KOMOrOB M NpaBMTENBLCTBA Pa3HbIX CTpaH. A 13-3a MoBbI-
LIEHHOrO CMpoca Ha NUTWIA B nocrneaHee AecaTUneTve, BbIpocna 1 fobblya, YTo rpo3uT CyLLEeCTBEHHBIMM Hera-
TUBHBIMW NOCINEACTBUAMM 115 OKPYXaIOLLEn Cpeabl B PETMOHaX C BbICOKUMU NokasaTensmu 4o0bIun NnTus.

TpakTys BbIBOAbI MCCNESOBaHUS aMepUKaHCKUX YYEHbIX YHMBEpCUTeTa WTaTta Ap13oHa, KOTOPOe OHM
NPOBOAVIN Ha TEPPUTOPUM YnnK, MOXHO CKa3aTb, YTO TEPPUTOPUM Ha KOTOPbIX NPOMU3BOAMNAach Aobblya nu-
TUS OTMEYAETCS YXYALIEHUS COCTOSHUS pacTUTENBHOrO MOKPOBA, YBENMYEHUS TeMNepaTypbl, 1 Kak UTor no-
BbILUEHWE 3aCyLINMBOCTU Ha LaHHOW TeppuTopumn. [0BOPS O CKOPOCTW YXYALLIEHUS COCTOSHWUS OKpYXKatoLen
cpeabl, UX MOXHO Ha3BaTb MeLSIEHHbIMU, HO 3aTparusatowme Gonbline nnowaau. B uccnegoeanum otmeva-
€TCH, YTO PanoHbl, HA KOTOPbIX MPOUCXOAMT BblkaunBaHUE NOA3EMHbIX BOA, NoABepralTcs BonbLUmMm Temnam
YXYALLEHUS NPUPOAHbIX YCOBMMA.

Bonee TpynoEMKMM W 3Hepro3aTpaTHbIM NPOLECCOM L0Bblun NUTUS SBASETCA ero Lobblya 13 ropHbIX
nopoa. Takast gobbiya Tpebyet 6onee obbeMHbIX paboT No pa3BedbliBaHWUKO MECTOPOXAEHMI, GOMbLIErO KO-
nuyecTBa kak 0b6opyaoBaHKS, Tak W nepcoHana ero obcnyxwusatowlero. [ns u3sneveHus pyabl Tpebylotcs
OypoBble YCTaHOBKM, B3pbiBYATKA, MW Apyrie crnocobbl NOMyYeHNs pyabl, N0 pesyrbTataM KOTOpbIX Mbl NO-
Iiyyaem ropHyto nopogy, NOArOTOBMEHHYK AN NEPeBO3kW Ha nepepabaTbiBalowye npesnpuaTus ans Aanb-
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Hemwwero oboralyeHns, xenaTenbHO PacnofioXeHHY AOCTAaTOMHO BrN3Ko K MecTy Aobblun, B LENsX 3KOHO-
MWW TPAHCMOPTHBIX PACX0A0B. Ha 3akmiouMTensHOM aTane nonyyvatoT Nt uuctoton B 99.15%.

OCHOBHbIM (haKTOPOM, BAUSIKOLLMM Ha NpUpOAy Nnpyu Takom crnocobe Jobblun NnUTHs, SABNSETCA BO3aen-
CTBWS Ha NaHAwWwadT.

Bo3MoxHble peLueHUs NoBbIWEeHNA 6e30nacHOCTM A0ObIYK NUTMA ANA OKpYXatoLen cpeabl

Ha cerogHAWHWA AeHb CyLecTBYIOT Cnocobbl, KaK MUHUMYM YMEHbBLUEHWS! CTENEHN BNUSAHWS L0BbIYK
NIUTUS Ha NpUPOAY, HE HAHOCA CYLLECTBEHHbIN yLiepd SKOHOMMYECKOW COCcTaBnsloLen ero aobblun. Takve
MeTodbl MOTYT COAepXaTb CHWXeHue oTxodoB, yBenunyeHue KM umkna nepepabotku foBbITLIX paccoros,
ybaBneHve TeppUTOPUI HOBLIX UCTOYHMKOB 0ObIYM, M Tak Aanee.

3aknwyeHue

PacTyLmin pbIHOK MUKPOINEKTPOHUKI W SNeKTpOMOBUei NOpOXLatT C KaxabiM roaoM Bcé bonee BbICO-
KW CMPOC Ha pasfinyHON KOMMOHOBKW SIUTUA-MOHHBIE akKyMYyMSITOPbI, YTO HEYKITOHHO BEAET K YBEMYEHMIO KO-
nnyectea 4o6bIBaeEMOro nuTus. B TO e Bpemsi OCHOBHBIM UCTOYHUKOM fIMTUS B HbIHELLHWX peanusx sBnsioTcs
conesble 03épa, AoObIBaeMble 13 MOA3EMHbIX BOS U BPeAsLUMe OKpyxatoLLlei cpese B MecTax ero 4obbiBaHus
Ha BonbLuKX Nnowwaaax. PelleHuns Ha faHHbI MOMEHT CyLLECTBYIOT, OAHAKO UX BHePEHUE Noka He UMeeT Mac-
COBbIN XapakTep Moka WX BHePEHME ELLe He Ha4anoch, YTo B OyayLLEM MOXET CKa3aTbCsl Ha AKOMOTUM.

Cnucok nutepatypbl

1. NT. Kyapssues, H.N. Kyapssues «JIMTUA: PECYPCbl, JOBbIMA W TMEPCMEKTVBbI
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2. AM. CkynauH, O.H. Ecumos, O.B. Apmonerko «CoBpeMeHHOe COCTOSHUE W NEPCMEKTUBLI Pa3Bi-
TUS UCCNEeSOBaHNA NUTUEBLIX akkymynsToposy» C. 378-392

3. Victoria Flexer, Celso Fernando Baspineiro, and Claudia Inés Galli «Lithium recovery from brines:
A vital raw material for green energies with a potential environmental impact in its mining and processing».

4. Masaki Yoshio, Ralph J. Brodd, Akiya Kozawa «Lithium-lon Batteries» P. 1-9.

5. Wenjuan Liua, Datu B. Agusdinataa, Soe W. Myintb « Spatiotemporal patterns of lithium mining
and environmental degradation in the Atacama Salt Flat, Chile»

6. Arumugam Manthiram « An Outlook on Lithium lon Battery Technology»

7. Rennie B Kaunda «Potential environmental impacts of lithium mining», Journal of Energy & Natural
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NCN0Nb30BAHWE KOMbMHATOPHOTO METOIA
JUTA NONYYEHNA DAKTYPHBIX KOMIO3WLIVA
13 0TX0/10B MEXA

JPrALLEBA HUTOPA

AOKTOPaHT
TaLIKEHTCKUM MHCTUTYT TEKCTUIBLHOW W NErkon NPOMbILLIEHHOCTY

HATMATOBA ®ATUMA

[I0KTOP TEXHUYECKNX HayK, Npodheccop

XAWTOBA MAX®Y3A

MarncTpaHT
HaunoHanbHbI MHCTUTYT XyOOXECTB M AusaitHa umern KamonupanH bexsog

AHHoTauma: OgHUM 13 OCHOBHbIX MPUHLMMOB WHAYCTPUM MOl ABMSETCA CO3AaHue YO0OHOM 1 KOMNaKTHOM
ofexabl Ha OCHOBE NMpUMEHeHUs pecypcocbeperalowyx TeXHOMormn. iagenus 3 HatyparbHOro Mexa oTnu-
4atoTCs CBOEW NPUBMEKATENBHOCTLI0 1 BbICOKOM LieHoW. Hanbonee adpdekT BHbIM METOAOM NMPOM3BOACTBA
MEXOBbIX WU3LEeNui SBNSETCS NPUMEHEHWE WHHOBALWMOHHBIX TEXHOMOMA U MOAYNBHOTO MPOEKTUPOBaHWS B
pu3anHe u3genuin. OCHOBHOWM NPUHLMM MOAYNbHOTO NPOEKTUPOBaHUS COCTOUT B CO3AAHMM LLIMPOKOTO accop-
TUMEHTA U3LENUA U3 OrPaHNYEHHOrO KONMYeCcTBa MOAYen — couryp ¢ NpoCToi reoMeTpUYECKoin PopMON.
KnioyeBble cnoBa: MexoBoe MPOM3BOLCTBO, MOAYNBbHOE MPOEKTUPOBAHUE, WUHHOBALIMOHHbLIE TEXHOMOMMK,
pecypcocbeperatolme TeXHOMorMn, KOMBUHaTOpuKa, KapakyneBoaCTBO, OpHAMEHTANbHAsA KOMMO3NLMS, KO-
XeBas TKaHb.

USING THE COMBINATORIAL METHOD TO OBTAIN TEXTURED COMPOSITIONS FROM FUR WASTE

Ergasheva Nigora, Nigmatova Fatima,
Khaitova Makhfuza

Abstract: One of the basic principles of the fashion industry is the creation of comfortable and compact cloth-
ing with cost-effective technologies. Fur products differ in their attractiveness and value. The basic principle of
the module design is to divide the product into separate parts and to achieve a more subtle design with the
help of low-power technology by developing a module.

Key words: fur production, modular design, innovative technologies, resource-saving technologies, combina-
torics, karakul breeding, ornamental composition, leather fabric.

Vcnonb3oBaHue KOMOMHATOPHOTO MeToda MPOEKTUPOBAHUA MO3BONSET CO3faBaTb pasHOOBpasHble
(haKTypHbIE KOMMO3ULMW U3 OTXOLOB, B PE3yNbTaTe COEAMHEHNS KOTOPbIX MOMy4YaeTCcs MHOXKECTBO OpUTHANb-
HbIX NOBEPXHOCTEN, YTO AaeT 60MbLUMe BO3MOXKHOCTW ANS PACLUMPEHNS aCCOPTUMEHTa U3LEeNniA 13 Mexa.

Moa KOMOMHATOPUKOM MPUHATO NOHMMATL YHUBEPCAbHbLIA METOANYECKMA NPUHLMN CO34aHNSI MHOTO-
BapUaHTHOrO 06bEKTa 13 OMPeSeneHHOro KonmyecTsa NoBTOPALLMXCS 3MEMEHTOB 1I060ro YpoBHS CIOXHO-
ctn [1]. Mpuyem, anemeHTamm 0bbeKTa MOTYT BbITb YKCNA, TOUKM, UTYpPbI, OTPE3KKM, A B HALLEM Cny4ae fe-
Tanm oaexabl, dNeMeHTbl Aekopa 1 T.n.
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OavH 13 BMAOB KOMBWMHATOPHOTO MPOEKTUPOBAHUS U3LEeNnid B ABYXMEPHOM MPOCTPAHCTBE SBMSETCA
KOMOGMHATOPHOE OPHAMEHTMPOBAHME MOBEPXHOCTU, KNaccumkaLmst KOTOpbIX paccMOTpeHa B [2].

OpHameHT npefcTaBnseT cobON CMOXHYIO Y30pHYtO durypy, kotopas oBpasyeTcs ynopsigoyeHHo-
CUMMETPUYHBIM pa3MELLEHEM Ha MOBEPXHOCTWN HEMHOMX MHOTOKPATHO MOBTOPSHOLLMXCS Y30PHbIX 3r1eMEHTOB [3].

PekoMeHayeTCs UCMONb30BaTh CreaytoLye npuemMbl OpHaMEHTaLMM NOBEPXHOCTU:

—  KOMOWHauws geTanen, COCTaBNEHHbIX U3 pasnuyHbIX BUAOB MEX;

—  MPUMEHEHNEe PasfMYHbIX KOHPUrypauun aneMeHToB (LabroHoB, LIKYPOK, YacTen LUKYpOK, nan,
nonynan CKOPHSHXKHOTO NockyTa).

K cnocoby nony4eHust NnacTuH U3 0TXO40B NPUMEHUMbI BCE CBOWCTBA 0BLLUEN TEOPUM KOMBUHATOPUKM.
[nacTuHbl 13 OTXOZOB MOryT cOBMpaTbCs M3 MEXOBbLIX NomnyhabpukaTos, pasnnyaloLLMxca no Buay mexa,
reoMeTpuen, pasmepom, LIBETOM, XapaKTepucTukam BOMOCSHOrO MOKPOBA, KOXEBOW TKaHW WM OKpacke, YTO
NO3BONSET 3HAYNTENBHO PaCLLMPUTL KOMMYECTBO NOSTyYaeMbIX KOMBUHATOPHBIX POPM.

[Mpy 3TOM reoMeTpus, Kak HOCUTESb MPOCTPAHCTBEHHBIX CBOMCTB (POPMBbI, - 3TO MMaBHbIA U3 3TUX OCHOB-
HbIX NapameTpoB, a LBET, (hakTypa, AeKop U MaTepuan y4acTBytoT B KOMOMHATOPHOM (hopMOObpa3oBaHuu Kak
€ro AonofHuTENbHbIE NapameTpbl. OBpa3oBaHMe CroXHbIX (HOPM B BIAE MOSIOTEH U3 MHOMOKPaTHO MOBTOpSie-
MbIX COCTaBHbIX YacTel OCyLLECTBSETCS PasfMiHON B3aMMOCBS3aHHOM WX KOMMOHOBKOW, KOTOPasi OCHOBbIBAET-
CSl Ha COYETaeMOCTM YacTel, NPOCTPAHCTBEHHO-KOMMOULMOHHOM UX E4MHCTBE, FAPMOHUYHOCTM W LIENIOCTHOCTY

Bcskuit opHameHT npeacTaBnsieT cobom CROXHYI Y30pHYK0 durypy, kKotopasi obpasyetcs ynopsgoyeH-
HO-CUMMETPUYHBIM W B 0BLLEM cryyae cBOOOAHBIM (6€3 NIOTHOTO COEANHEHMS) pa3MELLEHNEM Ha NOBEPXHO-
CTW HE MHOTMX MHOTOKPATHO MOBTOPSIOLLMXCS Y30PHbIX aNeMEHTOB [4]. OCHOBHbIE BapuaHThbl CYLLECTBYHOLNX
W BHOBb pa3paboTaHHbIX KOMOMHATOPHBIX OPHAMEHTUPOBAHHLIX dNEMEHTOB MEXOBbLIX M3LeNuil NnpeacTaBne-
Hbl Ha puc.1. Mo cogepxaHuio 1306pasnTEnbHBIX (POPM NNACTUH, MPOEKTUPYEMbIE MAACTUHLI U3 OTXOAOB,
pasfenslTca Ha reoOMeTpPUYECKne, LIBETOYHO-PACTUTENbHBIE U CIOXETHbIE OpHaMeHTbl. HanborbLuee pacnpo-
CTpPaHeHWe Nony4nunn reOMETPUYECKNE OPHAMEHTbI, XapaKkTepu3yoLmecs CTPOrMM YepeoBaHUEM PUTMUYE-
CKUX 3MEMEHTOB U1 UX LIBETOBbIX COMETaHUMN.

PaccmoTpum €nocobbl U3roTOBNEHUs NNacTH 13 0TX0A0B. OpHaMeEHTbI, 3NEMEHTbI KOTOPbIX COCTOSAT
13 NPOCTENLNX reOMETPUYECKMX (puryp (kBagpaT, poMb, Enoyka, Nunbka, TPeYroNbHUK, Napannenorpamm).

3 MHoroobpasunsi OpHaMeHTOB AJ11 XYAOXECTBEHHOIO MPOEKTUPOBaHUS MEXOBbIX 13aenuii Hanbonee
TEXHOIMOTMYHBIMU SBNSETCS TaKue y30pbl, KOTOPbIE MOMYYaOTCS MyTEM MHOTOKPATHOrO NOBTOPEHWS OAHOW U
TOW e (PUrypbl, Bolpe3aHHO! Mo WabroHy, MakcUManbHO BMUCHIBAKOLEMYCS B LLKYPKY WK ee YyacTu. Takum
obpasom, B pe3ynbTare NpoBeLeHHbIX UCCef0BaHUIA BblAENEHb! TUMNOBblE KOMOUHATOPHbIE 3NIEMEHTbI OpHa-
MEHTanbHbIX KOMMO3WULMIA MEXOBbIX U3LEeNNiA, KOTOPbIE MOTYT BblTb MCNONB30BaHbI B AanbHENLLIEM NpU pas-
paboTke KOMBWHATOPHbIX OpHAMEHTOB. B Hawem uccnenoBaHuy Gbin ChopMUPOBaHbI CXEMbI CO3AAHUS
NNacTUH W3 BbIPE3aHHbIX XBOCTOB W Nanok Hopku. CpefHsis AnvHa XBocTa paBHa 13,77CM, LUMPUHA B Y3KOM
MecTe 3,06 CM; cpeaHss LWMpuHa nanku -5,68 cm, gnuHa — 5,18cm. 3 nanku Bbinv BbipesaHbl KBagpaTbl
nnowiaabto 5x5 cm ans 0bpa3oBaHNs OPHAMEHTOB.

cnonbays NpUHUMNLI MOAYIBHOMO MPOEKTMPOBAHUA M3 Pa3MepoB XBOCTA W MNanku HOPKW CO3AaHbl
NPUMeEPbl OPHaMEHTarbHbIX KOMNO3UUMA NacTuH. B kayecTBe MOZyns B3AT LUECTUrPaHHWK (COTbI), pomb,
érnouka. HoBble CXeMbl yKIagku nan 1 XBOCTOB NS NOMyYeHWs LienbHbIX NAaCTUH NonyYeHbl B aBTOMaTU3 -
poBaHHOM pexume «Gemini». PesynbTaTbl Nokasanu BO3MOXHOCTb MOSTyYEHWUS PasfnyHbIX NPUEMOB OpHa-
MeHTaLu1 NOBEPXHOCTU eTanei Ha KOMMNbIoTepe.

Pa3spaboTaHHble 3rIeMEHTbI OpHAMEHTa MOTYT HaUTU NPUMEHEHME B OM3aNHE BEPXHEN OAeXAabl, npea-
METOB MHTEepbepa, a Takke Mpu AEKOPUPOBaHWUN OTAEMNbHbLIX YY4aCTKOB MEXOBbIX M3Aenui (6opT, BOPOTHUK,
HW3 U3ennsl), akceccyapoB U ApYruX BULOB U3LEeNnil.

[Mony4yeHHble pesynbTaThbl NO3BOMUIN CHOPMUPOBATL MHMDOPMALMOHHBLIN (YOHA 4N 3CKU3HOTO NPOo-
eKTUPOBaHUS 13genuii u3 otxogoB. CocTaBneHbl CNPaBOYHMKN TUMOBLIX KOHCTPYKTUBHBIX 3/IEMEHTOB, Cnpa-
BOYHWMK 6a30BbIXx )OpM MOAENEN, CNPaBOYHUK «3NIEMEHTOB OTAENKN» U AP. XpPaHWUMLLa.

KoMBWHaTOpHbIA METOh NMPOEKTUPOBaHUS peanu3oBaH Npu pas3paboTke aHanoroBbIX PSLOB XEHCKWX
NanbTo C y4eTOM CneayoLLmx nokasaTenen:

—  CUIY3THOE peLLeHue;
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—  KOHCTPYKTMBHbIE W KOHCTPYKTUBHO-[EKOPATUBHBIE YEHEHMS;

—  OTAErbHbIE Y4aCTKN MEXOBbIX U3AEMNUHA.

MeTop 3akrioyaeTcs B BbISBMEHWWN MOOYMbHbIX 3NEMEHTOB (AeTanen), TUnYHbIX Ans 60mnbLnMHCTBA
KOHCTPYKLMA, U UXKOMOMHATOPHOM 06beauHeHUN 1 npeobpa3oBaHun Ans MornyyYeHns BO3MOXHbIXBApPUAHTOB
COYEeTaHW! JeTanen B KOHCTPYKUMW. ITOT METOZ NpefcTaBlieH B BUAENporpaMM1poBaHHoro (opmoobpaso-
BaHUS reOMETPUYECKIX (DOPM XEHCKOro MasbTo U3 MOJYIbHBIX 3IEMEHTOB, COCTaBIIEHHbIE HA OCHOBE M3yye-
HWS 1X acCOPTUMEHTA [5] NoNyYeHHbIE B pe3ynbTate npuBefeHnst (hopMbl U3LENNS K YCIIOBHOMY CTPYKTYPHO-
My n306paxeHnto (puc.3.7 n npunoxenue 3.2).

=

AN SN AN
AN NSNS

Puc. 1. CxeMbl OpHaMeHTanbHbIX Komnoauuuu o6pasoBa|-||-|b|e u3 XBOCTOB HOpKVI

OCHOBHOW 0COBEHHOCTLI0 MPOEKTUPOBAHMS OLEXAb! U3 MOAYbHBIX SNEMEHTOB W MOMyYeHus akTyp-
HbIX KOMMO3WLMIA Ha AeTansiX M3 OTXOAOB MeXa SBMNSETCS MHOTOBAapUaHTHbIA XapakTep PacronoXeHus
LUKYPOK M COEANHUTENbBHbIX LUBOB, YTO AENAET MOLYMM CIIOXHBIM MaTep1anioM A5 NPOEKTUPOBaHUs. [6].

MaTpuua BapuaHTOB pa3MeLLeHMst LUKYPOK Ha CTaHe BKIoYaeT MPOAONbHOE, MOMepeyHoe M amaro-
HamnbHOE PacnoNOXeHWUE LLKYPOK, B «ENOYKY», B «NAPKETY, «LUaXMaTHas Jockay, «MO3auKay.

Matpuua no3sonsieT mogensepy BbibpaTb JOPMy 1 OPHAMEHTANBHYKO KOMMO3WLMIO MPOEKTUPYEMOTO W3-
penvs. Mogenu matpuupl BbINOSHEHbI AN MPSIMOTO W TPANeLMEBMAHOTO CUIyaTa NanbTo PasfMYHON LfNHbI.

Takum oBpasom, B pesynbTaTe MPOBEAEHHbIX MCCNEAOBaHWN BblAeNeHbl TUMOBbIE KOMOWHATOPHbIE
9NEMEHTbI OPHAMEHTabHBIX KOMMO3WLMIA MEXOBLIX W3AENUIA, KOTOpble MOTyT ObiTb MCMOMb30BaHb! B Aanb-
HeWLwem npu pa3paboTke KOMOUHATOPHLIX OPHAMEHTOB.
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PECOOPMUPOBAHYIE ELMHOI
CENbCKOXO3AMCTBEHHO NONMTHKM
EBPOEVCKOr0 COHO3A

CEKAYEBA AJIJIA BOPUCOBHA

K.9.H., AOLEHT
OrbOY BO «unnomatnyeckast Akagemus MuHucTepcTBa MHOCTpaHHbIX Aen Poccuickon ®efepaummy

AHHoOTaums: B gaHHOM CcTaTbe 13y4yeHbl peopMbl, NPOBOAUMbIE B 06N1acTM CENbCKOXO3ANCTBEHHOTO CEKTopa
B EBponeiickom cotose. [poaHanu3npoBaHbl CTaTbu PacXodoB B AaHHOM cdepe 3a NocneaHne HEeCKOMNbKO
neT, a Takke B pamkax HOBOro nnaHa EguHon cenbckoxossancteeHHon nonutuku EC. ChenaH BbiBOg O TOM,
4TO CerlbCKOE XO3AMCTBO BCEraa Mrpano 3HauyuTenbHY Porb B 3KOHOMUKE €BPOMENCKMX CTpaH, a rocyaap-
CTBO BCECTOPOHHE MOAZepxuBano epmepoB. B pamkax HOBOM pedopMbl CekTopa nnaHupyetcs bonblue
CPeLCTB BbIAENUTb Ha COKpaLLeHWe BbIBPOCOB yriepoaa B AeATENBHOCTY CENbX03 NPeAnpUHUMaTenen.
KntoyeBble cnoBa: EanHas CenbCKOXO3ANCTBEHHAs MONMTUKa EBponeiickoro cotsa, pacxodbl OromkeTa,
pecopma, cybenann.

REFORMING THE COMMON AGRICULTURAL POLICY OF THE EUROPEAN UNION
Sekacheva Alla Borisovna

Abstract: This article examines the reforms carried out in the field of the agricultural sector in the European
Union. The article analyzes the items of expenditure in this area over the past few years, as well as in the
framework of the new plan of the Common Agricultural Policy of the EU. It is concluded that agriculture has
always played a significant role in the economy of European countries, and the state has comprehensively
supported farmers. As part of the new reform of the sector, it is planned to allocate more funds to reduce car-
bon emissions in the activities of agricultural entrepreneurs.

Key words: Common Agricultural Policy of the European Union, budget expenditures, reform, subsidies.

EavHas cenbckoxossacTBeHHast nonuTuka EBponenckoro corsa npeacTtasnseT coboit cuctemy cybeu-
AVpoBaHUs hepMepoB M MporpaMmM B OTPac/n CENbCKOro xo3sancTea B EBponenckom cotse. Tak, B 2019 r.
(h1HaHCcoBas noaaepka eponenckux hepmepos coctaBuna B obue cnoxHocTn 57,98 mnpg espo [1].

lMpaBoBas 0CHOBa 06LLeN CenbCKOX03MCTBEHHON NONUTUKKM 3anoxeHa B [JoroBope 0 (PyHKUMOHUPOBa-
Hun EBponeiickoro Cotosa. PaboTa B 06nacTi nogaep Kk 0Tpacim OCHOBBLIBAETCS Ha YeTbIpex npasunax:

—  npasuna npsmblx nnatexen gepmepam (noctaHosnexne EC 1307/2013);

—  06Las opraHM3aLys pbIHKOB CEMNbCKOX03SNCTBEHHON npoaykumm (noctaHoeneHne EC 1308/2013);

—  MoAJepxKka pa3BuUTMs CENbCKMX parnoHoB (noctaHosnenne EC 1305/2013);

—  (hMHAHCMpOBaHWE, YMPaBNEHNE U MOHUTOPUHI OBLLEN CENbCKOXO3ANCTBEHHOW MOMUTUKK (MOCTa-
HoBnenne EC 1306/2013). 2]

Ha nepuwog 2021-2022 rr. pencTsyeT nepexogHoe noctaHosnenue (MoctaHoenenne EC 2020/2220),
KOTOpOE YCTaHABNMBAET YCNOBMSA ANs NpeaocTaBneHuns noaaepxkm co ctopodsl EAGF! n EAFRD? B TeueHwe

' European agricultural guarantee fund (EAGF) - EBponeiickuii (hoHA CeNnbCKOXO3ANCTBEHHbIX rapaHTuiA
2 European agricultural fund for rural development (EAFRD) - EBponeickuii CenbCKOX03ANCTBEHHbI (DOHA AN1S pa3BUTUS CEMbCKUX PalioHOB
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9TUX NET, PacLUMPSS U U3MEHSAS MONOXEHUS, U3MNOXKEHHbIE B Mpeablaywux nonoxenusx. OHo ByaeT aeicTso-
BaTb 40 TeX Nop, Noka He ByayT peann3oBaHbl HOBbIE paMKW CTpaTernyeckux nnaHoB EANHON cenbckoxo3sn-
cTBeHHou nonutukm EC.

VicnonHutensHbIM opraHoMm OBuen cenbckoxosamcTeeHHON nonutukn EC aenseTcs genaptament Eg-
POMECKOI KOMUCCUM NO CENBCKOMY XO3SINCTBY U Pa3BUTUIO CENbCKIX PaOHOB.

OcHoBHOW Lienblo EAMHON CenbCKOXO3ANCTBEHHOW NONUTUKM SBNSETCS NpegocTaBneHve epmepam
[OCTYNHOTO YPOBHS XW3HW NyTeM Cybcuamin Ha ux NpeanpuHAMaTensCTBO, 0becneyeHme KoHeuHbIX noTpedu-
TEnel Ka4eCTBEHHOM MpoayKuyMen No CnpaBeAnmMBLIM LieHaM, a Takke, YTO HEManoBaXHO, COXpaHeHWe na-
XOTHbIX 3eMeSTb W Yroauit, Tpaguumi, obbl4aeB B cdepe CemnbCekoro X03ancTaa; noMoraTb B 6opbbe ¢ n3meHe-
HWEM KnuMaTa M yCTONYMBOM YNpaBneHnn NPUPOAHbLIMIA PeCypcamm; co3aaBaTb paboune MecTa B 13y4aeMon
OTPaciM N CMEXHbIX CEKTOpaXx.

Tak, EC BHegpsieT Gonblioe KOnM4ecTso pa3HoOBpasHbiX MPOrpamM, HanpaBReHHbIX Ha pasBuUTHe
CENbCKWX YrOAMN, COXpPaHEHUS CaMOBbITHOCTH U LIENOCTHOCTY SKOCUCTEM U pa3Hoobpa3ns NpoayKuMn cenb-
CKOro xo3sncrea. Takke obecneynBaeTca NoAAepKKa pa3BUTUS CENbCKOMO TypuaMa A5 LWMPOKOro Kpyra no-
ceTuteneit, hopMmUpyTCS B3aMOCBA3aHHbIe CETU PasBUTHS TOPOAOB W EPEBEHb, Peanu3ytoTcs Nporpammbi
obecneyeHuns BecnnaTHbIMM NPOLYKTaMM NUTaHWS Y4eOHbIX 3aBeeHMI, a Takke NPOAOBONLCTBEHHON NOMO-
LK AN ManouMmyLLero Hacenexus. [3, ¢. 61]

[NepBOHaYanbHble LEnM NOnMTUKM B 06MacTh CenbCKoro X03sancTaa bbinn 3admkenpoBaHsl B PUMckom
porosope 1957 r. (cT. 33):

a) YBENMYNTb NPOM3BOAMTENBHOCTb CEMbCKOTO XO3AMCTBA, CTUMYMMPYS! TEXHWYECKUIA NPOrpecc M
obecneunBasi paumoHasnbHOe pasBUTHE CENbCKOXO3ANCTBEHHOTO MPOM3BOACTBA, a TaKkKe ONTUManbHOE MC-
Nonb30BaHME NPOM3BOACTBEHHbIX (DAKTOPOB, 0COBEHHO paboyen cunbi;

6) obecneunTtb TakMM 06pPa30M LOCTATOUHbIN XN3HEHHbIN YPOBEHb CENMbCKOTO HAaCENeHUs, B YaCTHO-
CTM, NyTEM MOBbILLEHUS MHAMBUAYATBHOMO AOX0AA MWL, 3aHSATbIX B CEMTbCKOM XO3SICTBE;

B) CTabunuanpoBaTb PbIHKY;

r) obecneunTb Hanuume NPOLOBOLCTBUS;

A) obecneunTb pasyMHble NOTpebUTENbCKME LieHbl Ha MPOLOBOSLCTBYE.

Mpun BbipaboTke 0OLLEN arpapHON MOMUTUKKA M cneunuduyecknx METOAoB, C NOMOLLbO KOTOPbIX OHa
OCYLLECTBNSAETCS, JOMKHbI BbInN YUNUTLIBATLCA CrieAyHoLLME YCNOBUS:

a) 0cobblit xapakTep CenbCKOX03SMCTBEHHON AEATENbLHOCTM, 00YCNOBNEHHBIN COLMANLHON CTPYKTY-
POW CENbCKOro X03ANCTBA, a Takke CTPYKTYPHBIM M NPUPOAHBIM HEPABEHCTBOM MEXIY PasfiNyHbIMW CeNbCKO-
X039UCTBEHHbIMI paloHamu;

6) HeobxoaMMOCTb NOCTENEHHOTO OCYLLECTBIIEHNS COOTBETCTBYHOLLMX M3MEHEHWI;

B) TECHasi B3aWMOCBS3b CEbCKOr0 X03ANCTBA CO BCEW 3KOHOMMKOM rOCyAapCTB-4neHOB [4].

Obuwas cenbckoxossincTeeHHas nonutuka EC (CAP) Bbina cosgaHa B 1962 r., T.e. yxe yepes AecsiTb
neT nocrne nepabiX NOMbITOK 06bEeAMHEHNS €BPONENCKIUX rOCYAapCTB C NOMOLLb0 EBponerckoro obbeamnHe-
Hua yrna u ctanu (EQYC), n ¢ TeyeHMeM BpeMeHu npeTepnesana ped)opMbl, HanpaBneHHbIe Ha YIyuylleHne
KayecTBa NPOLYKLMM, BCECTOPOHHIOK NOALEPXKY (DEPMEPOB, YBENUYEHWE JKCMOPTa CEeNbCKOXO3SMCTBEHHON
NPOAYKLMM 1 pacLUMpeHe BHELHE3KOHOMUYECKIX CBA3EN Yepesd HOBbIE PbIHKN CObITa.

OBpaTmcs k cTaTbsM pacxodoB OlomkeTa Ha CENbCKOXO3AMCTBEHHYI0 OTpacnb (Tabn. 1) 3a npowega-
LUK Nepuog.

Kak BuaHO 13 Tabn. 1, camoil BbICOKOW CTaTbel pacxodoB B CGepe CEenbCKOro X03saMCTBa OCTaBarnmch
npsiMble BbINnatel epmepam, a B LEIOM MTOroBble CyMMbl 3a MpOLUEALLME YeTbipe roaa Bbinu npuMepHo
OMHAKOBbIMY.

OpgHako B 2020 r. 6bina npoBeaeHa HoBast pechopma EAMHONM CenbCKOX03AIMCTBEHHOM NONMTMKM EBpO-
NencKoro Cor3a nocre HeCKONbKMX NET NeperoBopoB ¢ yyactuem Esponeiickoro Mapnamexta v EBponencko-
ro Coseta. ArpapHbIil CEKTOP peLeHo caenaTb 6onee apdeKTMBHBIM, SKOHOMHBIM W YACTbIM. Takum obpa-
30M, 24 okta6ps 2020 r. 32 3TN UBMEHEHMS NPOroNocoBano 60MbLUMHCTBO EBPOAENYTATOB.

CTonT OTMETUTD, YTO eBpoKOMMCCap Mo BIogXeTy W YernoBeyeckum pecypcam [oHTep OTTuHrep npedy-
npeaun, 4to B npeaasepumn oxugaemoro B 2021 r. kpuanuca EBpocotosy cnegyet bonee paumoHanbHo UCnonb-
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30BaTb PECYPChl M aKTUBHO HapaLyuMBaTb KOHKYPEHTOCMOCOBHOCTb 3a CYET MHHOBALMI U HOBbLIX TEXHOMOTUIA.
CenbCKoX03siCTBEHHbIE CyBCUaWM Briepeble B UCTOPUM MMaHUPOBaHWSA HagHaUWoHanbHoro Oomketa GyayT
COKpaLLEHb! B LIECTON pamoyHoi nporpamme (2021-2027 rr.). OaHako, cornacHo HOBOMY mnaHy obuen cenb-
ckoxo3sicTeHHomn nonutukn (CAP), cybeuanv byayT HanpasneHbl Ha pa3BUTHE CENbCKUX PAOHOB W SKOMOMUN.
OB pasmep NoaAepKM B pamKax nnaHa coctasut 387 Mnpa eBpo. OTO OKOMO TPETH BCero obluero bromke-
Ta EC Ha 2021-2027 rr. (wecTas uHaHcoBas nporpamma). Hosble npasuna BeTynsaT B cuny ¢ 2023 1. [Jo Tex
nop Esponeickuit CoseT 1 [NapnameHT eLyé MoryT U3MEHWTb B HEN HeKOTOopble AeTanu (Tabn. 2). [6]

Tabnuua 1
Pacxogb! u3 6rogxeta EC Ha cenbckoe xo3ancteo 2017 — 2020 rr., MnH. eBpo [5]
Foabl
HasHauyeHve pacxogos 2017 | 2018 | 2019 | 2020
YTBEPXAEHHbIE CYMMbI

AOMWHUCTPATUBHbIE pacxodpl 1344 132,3 135,9 138,3
Pacxoabl Ha MOBbILLEHWE KOHKYPEHTO- 3001 9358 9513 9 494
CNoCOBHOCTM
[MpsiMble BbINfaThl hepmepam 41 551 40 668 40 981 40 953
Pa3BuTue C/X TEPPUTOPIN 14 349 14 367 14 673 14 693
VIHCTPYMEHTbI OLEHKW M MOLAEPXKKN 199 199 134,8 112,2
MexpayHapogHoe passuTie 45 74 6,4 6,4
AyauT pacxogos 151 160,2 31,5 31,5
KoopanHauus u ctparterus 472 39,7 75,6 414
VlccnepnoBaHus v MHHOBaLMK 238,2 235,7 2871 322,2
Wtoro 59 676 58 161 58 839 58 792

OBpaTmcs K npeaBapuTEnbHO COrMacoBaHHbIM pacxofam Ha CenbCkoe x03sincTBo cTpaH EC B pamkax
HOBOrO NnaHa obLLen cenbCKoX03AMCTBEHHON NOMUTUKM.
Tabnuua 2
3annaHupoBaHHble pacxoabl 3 brogxketa EC Ha cenbckoe xo3ancTBo 2021 — 2022 rr., MAH. €Bpo,
B pamKax 0OHOBNIEHHOW CTPYKTYpbI pacxoaos [7]

HasHayeHue pacxonos Fon!
2021 | 2022

[peanonaraemMble CyMMbl PacxogoB
[Nopfepxka v afMUHUCTPUPOBaHME 12,7 13,9
lapaHTuiHbI o EC (EAGF) 40 174 40 294
®oHp pa3suTua c/x Tepputopuin (EAFRD) 15001 12725
®oHO pasBWTUS MOPCKOTO M pbiGHOrO (hepmepcTBa
(EMFF) 824,5 964
Mopfepxka opraHusauuii No yCTOMYMBOMY Pa3sBUTUIO 735 90.0
pernoHanbHoro MOpPCKOro M pelbHOro epmepcTea ’ '
Pacxofbl Ha AeLeHTpanM3oBaHHbIe areHTCTBa 16,7 28,7
[MNOTHbIE NPOEKTHI ¥ MHULMATYBI - -
Pe3sepsbl 74,6 58,3
Wtoro 56 177 54 175

B pamkax HOBOW NporpamMmbl NaHUPYETCS CHU3UTL YPOBEHb BbIBPOCOB NapHUKOBLIX ra30B OT CENbCKO-
ro xosaunctea Ha 10 % go 2050 r. ins atoro go 2023 r. chepmepam yBenuyat BbinnaTbl Ha NPOrpaMMbl Mo
oXpaHe oKkpyxatowe cpegpl 40 23 %, a ¢ 2025 . - 8o 25 %. Peyb naét o cybempmsx Ha pa3sutie opraHude-
CKOrO 3eMrefenus_unu KopMoBble A06aBKM Ans COKpaLLeHus BbIBPOCOB MeTaHa y KOpOB.
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['eHepanbHbIil CekpeTapb €BPONENCKOn rpynnbl (hepMEPOB M CENbCKOXO3ANCTBEHHBIX KOOMNEpaTUBOB
Mekka MecoHeH yBepeH B TOM, 4TO hepmepam TpebytoTcs «3enéHble» nHBecTUuynn [8]. OaHako ¢ HOBbIMM
NPeAnoXeHNsMN Mo pacxogam B 06nacTi Cenbckoro X03acTBa He CornacHbl akonork B nuue EBponenckoro
akonorudeckoro 6ropo. OHKM cumnTaroT, 4To Bonbluas YacTb cybcuamn byaeT noTpadeHa Ha BpeaHble ANs npu-
pobl hOpMbI CENBCKOro X0341CTBa. APryMEHTUPYIOT CBOK MO3ULIMIO OHW TEM, YTO B HOBbIX MriaHax BnacTen
HeT KOHKPETHbIX Lienemn no CoKpaLleHMo BblIOPOCOB B CENbCKOM XO3AMCTBE. Takke 0TMeYaeTes, YTO CPOK AJ1S
COKpaLLeHNs BpeaHbIX BbIBPOCOB, NPONMCaHHbIN B MpOrpamMmme, HeoMpaBaaHHO 3aBbILLEH.

Takum 06pa3oM, MOXHO caenaThb BbIBOS O TOM, YTO CEMbCKOE XO3AMCTBO UrPaET BaXHOE 3HAYeHWe s
akoHoMukn EC, HecMOTpS Ha TO, YTO TaK HasblBaeMble CTapble CTpaHbl-yneHbl EC yxe nepewwnu Ha NOCTUH-
AyCTpuanbHbI NyTb passutis. OTpaciu CenbCckoro X03sncTea BCerga yaensnochb LOMKHOE BHUMaHWe €O
CTOPOHbI npaBswwmx cTpykTyp Coto3a. [laHHbli (hakT NoATBEepXKAaeTCs TeM, YTO B HOBOW (PUHAHCOBOW Npo-
rpamme Ha 2021-2027 rr. B EC 3annaHupoBaHO OKOMO TPETU pacxof4oB UMEHHO Ha AaHHY0 Chepy SKOHOMMKM
B LieNsx BceoObeMITIOLLEN NOAAEPXKKN (PepMepoB 1 JOCTKEHNS LENEN YCTOMYMBOTO pasBuTys.
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AHHOTaums: YyeHble YTBEPXKAAIOT, YTO HeJaBHUIA BbIBOA MOMMUTUKOB Pa3BMBAIOLLMXCS CTPaH COCTOUT B TOM,
4TO MPAMbIE MHOCTPaHHbIE MHBECTULMM HEODXOAMMbBI ANS YCKOPEHWS1 3KOHOMWYECKOTO POCTa dTUX Pa3BuBa-
tomxcs cTpaH. OHW yTBEpPXKAAKT, YTO NPUHUMAIOLLME CTPaHbl MOTYT NONb30BATHCA TakuMKM bGnaramu, BKHO-
Yasi TEXHOMOTMYECKOE PasBUTIE, POCT 3aHATOCTH, @ TAKKE APYrue YnyylleHns SKOHOMUYECKUX YCOBWIA B Lie-
nom (Adewumi 2006). Metakcac u Kevarna (2016) fo6aBnsioT, YTo ponb NPSIMbIX MHOCTPAHHBIX MHBECTULMIA
B 9KOHOMWYECKOM POCTE MPUHUMALOLLEN CTPaHbI, MHPPACTPYKTYpPbl, FOCYAAPCTBEHHOM NOMUTUKNA U MAKpPOIKO-
HOMMYECKOM CTabUIMbHOCTW NpeBanumpyerT.

KnioueBble cnoBa: BrusHWE NPSMbIX MHOCTPAHHbBIX MHBECTULMIA HA SKOHOMMKY, 3Ch(DEKTUBHOCTL MHBECTM-
LI, nonuTYeckme peopmbl, pacTyllas SKOHOMUKA, 3aHSTOCTb.

MUX U SKOHOMUYECKUIA POCT: HA MPUMEPE Y3EEKUCTAHA
3ukupynnaesa Hunydap Junmypon kusu

Abstract: Scholars argue that the recent conclusion of policymakers of developing countries is that Foreign
direct investment is necessary for the boosting the economic growth of those developing countries. They claim
that host countries can enjoy such kind of benefits including technological development, increased employ-
ment as well as other improved economic conditions in general (Adewumi 2006). Metaxas and Kechagia
(2016) add that the role of FDI in the economic growth of host country, infrastructure, the governmental policy
as well as macroeconomic stability is prevalent.

Key words: impact of FDI on economy, the effectiveness of investments, political reforms, growing econo-
mies, employment.

INRODUCTION

Scholars argue that the flow Foreign Direct Investment (FDI) into developing countries has significantly
risen (Othman et al 2014; Metaxas and Kechagia 2013; Martinez and Jareno 2014; and Bhatt 2013). In the FDI
attraction process, countries proceed to economic, legal as well as political reforms. According to recent studies
the flow of FDIs into Central Asian countries are becoming more popular than other destinations due to mainly
two factors. Primarily, Central Asian countries are rich in natural resources while the large population (i.e. en-
hanced market size) is the next factor for the attractiveness of those countries in terms of FDI inflow (Arazmura-
dov 2012; and 2015; Paswan 2013). Thus, investigation of this topic in the case of Central Asian economies,
especially in the case of Uzbekistan would interest the policymakers in the country since the country along with
other Central Asian countries are influenced and surrounded by India, China and Russia which are considered
fast growing economies (i.e. Those three countries are part of BRICS countries). On the other hand, the role of
FDI in the case of Uzbekistan (out of all Central Asian economies) is very vital since the country is in the last
rank out of all Central Asian economies in attracting FDI into the country (Metaxas and Kechagia 2016). The
research of the authors in the case of the country showed that the country mostly attract Foreign Direct Invest-
ment due to adequacy of natural resources as well as market size. However, the observations revealed that the
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attempts of Uzbekistan to transform the economy to increase the flow of FDI, for the most part, failed to work
(Metaxas and Kechagia 2016). Hence, the topic is in the highest interest of policymakers in Uzbekistan. Finally,
it is noteworthy that there are limited number of research works dedicated to the analysis of FDI-Economic
Growth relationship in the case of Uzbekistan since the country has not been lacking in terms of significant
amount of FDI in comparison with other Central Asian countries (Metaxas and Kechagia 2016). Hence, this
study can contribute to the existing literature with research results and policy recommendations.

MATERIALS AN METHODS

The impact of FDI on a host country can be in different forms. Primarily, the stimulation of economic
growth can take place in the form of labor and managerial training that can augment the knowledge of the host
country (de Mello 1997, 1999). Secondly, the host country can enjoy modern technology and necessary capital
which can be boosting factors of economic growth in the country (Blomstorm et al 1996; Dunning 1993; and
Borensztein et al 1998; cited by Asheghian 2016). Finally, when marketing, start-up and licencing arrange-
ments are considered FDI can be of utmost importance in technological upgrading (Markusen and Venables
1999; de Mello and Sinclair 1995). Hence, it can be implied that technological progress and productivity of a
host country can result in its boosted economic growth.

On the other hand, host country’s economy has some bearing on FDI. The level of FDI flow into the host
country is dependent on the absorptive capacity of the country. The latter factor in turn is reliant on the legisla-
tion, trade regime as well as political stability (Asheghian 2016). In addition to these factors some scale factors
also play certain role in the inflow of FDI including market size for goods and services and balance of payment
constraints. Hence, nation-specific factors should also be taken into consideration when analyzing the FDI-
Economic growth relationship between countries.

Generally speaking, most of the previous works found out positive relationship between these two de-
terminants while the number of studies that found out a negative relationship between the determinants under
study is limited (Vissak and Roolhat 2005). They can be classified into three categories:

1)  First group of studies argue that FDI does not lead to economic growth of the host economies (Grilli
and Milesi-Ferreti 1995; and Haddad and Harrison 1993).

2) Second group of studies put forward the idea that host countries undergo economic growth as a
result of FDI inflow (De Gregraio 1992; Blomstorm 1986;, Lensink and Morrisey 2006).

3) Negative impact of FDI on economic growth is promoted by third group of researchers (Moura and
Forte 2009; Najia et al (2013); and Borenztein et al (1998)

Hence, it can be said that the overall consensus is still not reached overall regarding the effects of FDI
on economic growth with some scholars arguing that if one country enjoys a certain benefit under FDI that
does not necessarily mean that the same benefit accrues to the other one (Asheghian 2016). Hence, prevail-
ing conditions in host country is important for the FDI-economic growth relationship of that country. It follows
that as time and prevailing conditions change the effects change not only across nations but within the host
country itself (Han 2004; Lipsey et al 1994; and Sims and Lake 2000). Therefore, since the focus of the re-
search is Uzbekistan more previous works associated with the country should be analyzed for the following
field. Unfortunately, the number of research for FDI and Economic Growth relationship is limited. Hence, we
are subject to analyze the combination of countries for selection of proper methodology.

Pulatova (2016) conducted a research learning the relationship between Foreign Direct Investment and
Firm Export in Economic Growth in the case of Uzbekistan. The author analyzed the relationship through case
export capacity and effect analysis without employing econometric models. The results of the author suggest
that the economic growth of the country is related to open economic policy, diversified export structure, more
sophisticated industries and finally thanks to Foreign Direct Investment (FDI).

Gursoy et al (2013) analyzed the impact of FDI on economic growth of Azerbaijan and Central Asian
countries including Uzbekistan. The authors employed time-series methodology with the data covering the
years 1993 - 2011 and did not include any control variables for the cross-country study. The authors em-
ployed ADF unit root test for stationary of series at both levels including first and second differences for GDP
and FDI. The test results showed that both variables are non-stationary at all levels. Furthermore, Granger
causality was employed by the authors for causality between GDP and FDI. The authors found out insignifi-
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cant results in the case of Uzbekistan, while bidirectional causality exists in the case of Turkmenistan. In the
case of Azerbaijan FDI causes increase in the GDP growth. The integration test of authors revealed that Eco-
nomic growth and FDI variables turned out to be integrated for Turkmenistan and Azerbaijan. The authors
suggest improving private sectors due to the directions of causality.

Wang (2009) analyzed the relationship between manufacturing FDI and Economic Growth of Asian
countries. The author's model is based on endogenous growth model as in Romer (1990). The author em-
ployed Random effects estimation for the data covering 1987-1997 years. To ensure the robustness of results,
weighted least squares (WLS) and feasible generalized least squares (FGLS) were also employed to estimate
the regression. As a proxy for dependent variable (FDI), FDI inflows as a share of host countries’ GDP was
employed by the author. GDP per capita growth was employed as a proxy for economic growth. A number of
control variables were also employed including proxies for labour force, domestic investment, initial real GDP
as well as initial human capital level. The results of the author indicate that the impact of manufacturing FDI on
economic growth in the host countries is significant and positive.

Asheghian (2016) studied the GDP growth determinants and FDI causality in the case of Asian country,
Iran. The time-series data was used for this research. As a proxy for dependent variable, GDP per capita
growth rate of the country was taken. For independent variable, the growth rate of FDI was employed as a
proxy. For productivity level (in the Cobb-Douglas production function) Growth rate of value added was taken
as a proxy. Growth rate of domestic investment is also included as a control variable.

CONCLUSION

The results of this study might be interesting to the policymakers of the country who dealt with a number
of transformations in the country which did not, for the most part, serve its purpose of further increasing FDI
into the country other than such factors as the market size for goods and services along with the adequacy of
natural resources. It is notable that we get insignificant results for the impact of FDI on the economic growth of
the country. The further analysis hence should be carried out by dividing FDI inflows into classifications or sec-
tors (e.g. FDIs in manufacturing, FDIs in private sector etc.). In addition, when domestic investment is included
in the econometric model of further works, shadow economy implications in Uzbekistan should also be taken
into account. We found that one of the major determinants of economic growth of Uzbekistan (similar to the
case of Iran) is the growth rate of value added in the country (implying productivity). This finding should also
take the attention of policymakers.
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COVID 19 N LindPOBU3ALIUW BAHKOB

LWATMHAH TATEBUK BASTEHOBHA

Hay4HbIA COTPYOHWK, acnnpaHT
WHcTuTyTa 3koHOMMKM MMeHn M. KoTansHa HAH, PA

AHHoTauus: MpoLueaLmnii rof cTan o4epeHbIM UCTbITaHNeM Anst 6aHKOBCKIX CUCTEM MUPa, HO Konnanca He
nponsowno. B uenom 6aHku okasanucb ropasgo Goree MOArOTOBNEHbI K TEKYLMM Bbl3oBaM. 3ajada no
afanTaumu K HOBbIM YCOBMSIM CTania NPUOPUTETOM [N1s BCex OaHKOB BHE 3aBUCUMOCTY OT YPOBHS LIMpOB Y-
3aumu. B ctaTbe paccMaTpuBatoTCs KNKOUEBbIE acnekTbl LMdpoBoil TpaHcthopmaLmm GaHKOBCKOrO CeKTopa B
YCIOBWSIX MaCLUTABHbIX M3MEHEHMIA 1 (DOPMUPYHOLLIMX HOBYIO (hHAHCOBYIO pearibHOCTb.

KnioueBble: baHku, 6aHKOBCKIME TEXHOMOMAW, KOPOHABMPYC, LMGPOBU3aLMS.

COVID 19 AND DIGITALIZATION OF BANKS
Shahinyan Tatevik Vazgen

Abstract: The past year was another test for the banking systems of the world, but the collapse did not hap-
pen. On the whole, banks turned out to be much more prepared for the current challenges. The task of adapt-
ing to new conditions has become a priority for all banks, regardless of the level of digitalization. The article
discusses the key aspects of the digital transformation of the banking sector in the context of large-scale
changes and shaping a new financial reality.

Keywords: Banks, banking technologies, coronavirus, digitalization.

BaHKoBCKkMe CUCTEMBI BCEX CTPaH MMpa XapaKTepu3yoTCs (OMHAHCOBOW YS3BUMOCTbLIO MO OTHOLLEHMIO K
BHELUHUM LokaM. C HanbonbLUen CUMon 3TO NPOSBASETCA B Nepuodbl KPU3NCOB, HAapsdy C YMEHbLUEHNEM
NPUTOKA KIMEHTCKUX CPEACTB YCUNWUBAETCS UX OTTOK, UMEIOLLIMIA BO MHOTUX Cly4asx XaOTUYHbIA XapaKTep.

PacnpoctpaHeHne COVID-19 cnocobcTByeT M3MEHEHMIO 3KOHOMUYECKOM 1 COLMAMNbHOIM XM3HW BO MHO-
mx cTpaHax. OgHUM U3 SPKUX NOCNEeLCTBUA TeKyLuei NaHAEMUU YXxe Ceivac MOXHO HasBaTb YCKOpPEHHOe
BHEAPEHWe LM(POBbIX TEXHOMOMI B CaMblX pasHbIx 0bracTsx.

BbICTPbIN POCT M pa3BUTUE TEXHOSIOTUIA NMPUBESNO K HACTYMIIEHMIO HOBOW LMCHPOBOM 3MOXM. TOYHO TakK
Xe, KaK KBaHTOBasi Teopust Bpocuna BbI30B CTEpeoTUNam u3nki, Bpocuna BbI30B 00bIYHLIM NPEACTaBNEH -
aM 06 naesx peanbHOCTH, UdpOBU3aLMS, B CBOKO OYepeab, Bbl3Barna PeBOSOLMOHHbIE N3MEHEHUS BO BCEW
BaHkoBckoit cucteme. Lincposoin BaHkuHr Gonblue He Teopusi. OH NpeBpaTUNCs B YacTb Hallen NoBceaHe B-
HOW XXU3HMU.

BbIcTphIN nepexos k undposeiM TexHonorusM B pesynstate COVID-19 npegnonaraet, Yto TeMMbl 13-
MeHeHu B 6aHKOBCKOM CEeKTOpe MOryT CTaTb HEOXMAAHHOCTbIO Ans Bcex. [ns 6aHkoB naHaemus crana
HayanoM HenpoCTOM 1 KOHKYPEHTHOW NPOBEPKM Ha aaanTauum 6usHeca k HoBbIM peanusM. COVID-19 BbiHy-
Aunn 6aHKOB U UX KIIMEHTOB MCMOMb30BaTh LMMPOBbIE MHCTPYMEHTbI U MPOLLECCHI A1 KOMMNEHCALMM 3aKpbITUS
(hunuanos 1 ogucoB. Ho N0 MHEHMIO 3KCNEPTOB CpeaHMe GaHku NocTpagatoT, Tak Kak UM ByaeT CrokHO Co-
KpaTUTb pacxodsl W caenatb Heobxogumble MHBECTMUMM B obnactn WT-TexHonoruii B 3TOM HOBOW Cpege.
Kpome TOro, 6aHKi MOryT CTOMKHYTHCSA C HOBOM 3CKanaumern KOHKYPEeHLMM CO CTOPOHbI TEHEBBIX HaHKOB 1 HO-
BbIX UFPOKOB LIMPPOBOTO pbiHKA, KOTOPbIE BPOCKIN BbI30B TPaANLMOHHBIM HaHKOBCKUM Br3HEC-MOaensM eLle
[0 ANUaeMUN.

PacnpocTtpaHeHure UhpoBbIX TEXHOSOTMM B (OMHAHCOBOM CEKTOPE OMUCHIBAKOT CreAytoLLye nokasaTenu:

o Wcnonb3osan WHTepHET Ans nokynok B NpoLunom rogy (% B3pocnoro HaceneHus),

o Vcnonb3osan gebeToBble M KPEANTHbIE KapTbl B NPOLLIOM rogy (% B3poCnoro HaceneHus),
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o B TevyeHue nocnegHero roga nonb3oBancs MobunbHbIM TenedoHOM U MHTEpHETOM mpn uc-
NoNb30BaHUM CBOErO cyeTa B PHAHCOBOM yupexaeHun (% B3pOoCnoro HaceneHus),

o Vcnonb3oBan MobunbHbI TeNedoH unu MHTepHET B MPOLLNOM rogy Npu UCMONb30BaHWM CBOETO
cyeTa B (ouHaHcoBOM yupexaeHnv (% BragernbLeB CHETOB B (PMHAHCOBOM yYpEXOEHNN),

o [epxatenu kpeauTHbix kapT (% B3POCIIOro HaceneHus),

o  CosepLunn unu noayuun uucposo nepesog 3a nocnegHni rog (% B3pocnoro HaceneHus),

o Wmeet cyet MoBUnbHbLIX AeHer (% B3pOCnoro HaceneHus),

o Onnarta onnaitH-nokynok (% B3pocnoro Hacenexus),

o Wcnonb3osan KpeauTHYO KapTy 3a nocneaHun rof (% B3pocnoro Hacenexus).

Moa npoueccoM LMgpoBON TpaHcGOpMaLmMKM NOHUMAETCS UCNOMNb30BaHME LMGPOBLIX TEXHOOTUA B
LiensiX COBEPLUEHCTBOBAHUS CYLLECTBYHOWMX OU3HEC-MOAenen, a Takke MoBbIlLEHWS APGEKTUBHOCTU fest-
TENbHOCTW. [laHHbIN NpoLecc nogpa3yMeBaeT BHEAPEHWE MHHOBALMOHHBIX TEXHOMOMIA Ha MOCTOSIHHON OCHO-
Be, YTO NpUBEAET K NOSHOLIEHHON LhpOBOi TpaHCGopMaLIMM BCEN 3KOHOMMKM [1].

MaccauyceTtckuin TexHonorndeckuin HetutyT (MTU) B goknage «ManudecT unpoBoro 6aHKuHra: a1o
KOHeL, 6aHKOB?» OMUCBLIBAET TP BOMHbI MIHHOBALMM B LIMPPOBOM BaHKuHre:

% (hyHOAMEHTAnNMUCTbI,

% Uuncposble rmbpuasl,

¢ MOMHOCTbIO UndpoBble BaHku [2].

Lincdpposast TpaHCcopMaLms Kak Cambli BbICOKWIA YPOBEHL UCMOSb30BaHUSA LIMPOBLIX TEXHONOMN MO-
poxaaeT B 6aHKOBCKOM CekTope criefyroLme adhdekTb:

" BbICOKYK CTEMEHb CTaHZAPTM3aLMK, TaK KakK WHTerpaumus MHaHCOBbIX (PYHKUMIA C TEXHOMOMYe-
CKUMM cucTemamu, 6asnpyeTcs Ha CTaH4aPTU30BaHHbIX MPOLEeccax 1 AaHHbIX:

®  BbICOKYI CTENeHb aBTOMAaTU3aLWK, TaK Kak HOBbIE TEXHOMOMMYECKNE MHCTPYMEHTbI 0becneynsaroT
aBTOMaTu3aLmio GonbLWMHCTBA YCIYr 1 NPOLECCOB,

" OBbILLEHME NPOU3BOANTENBHOCTM 3a CYET COKpaLLEeHs 3aTpaTt

= BPEMEHW Ha BbINOMHEHNE OENCTBUIA U OnepaLuin,

" W3MeHeHue (PMHAHCOBbIX MOAENeN B CTOPOHY KOHLEHTpaLUy pecypcoB Ha NOHUMaHUU NOTpebHOo-
CTeN pbIHKa, 8 He Ha TpaH3aKumsiX,

= yryylWeHWe B3anMOLENCTBUS C KIMEHTaMMW 1 COTPYAHUKaMW Briarogaps NOBbILLEHMIO AOCTYMHOCTY
WHOpMAaLMK,

»  yryylWeHWe kayectBa OOCNYXWBaHUS KIMEHTOB 3a CYET Nyulei CTPYKTypusauuu npouecca
NpPeaoCTaBneHuns ycnyr.

Lincpposast TpaHcopmaums b6aHkoB TpebyeT KOMNMEKCHOrO Noaxoda, OCHOBAHHOTO Ha paspaboTke M
NpMMeHeHun UuchpoBoi cTpaTervu. Lindposas crpaterns QomkHa ObiTb HanpaBneHa Ha peLleHne YeTbIpex
OCHOBHbIX 3ajay: BHeZpeHWe LUMpOoBbIX TEXHONOMMIA, TpaHcopmaums npowecca (hOPMUPOBaHUS CTOUMOCTY
ycnyr, (hMHaHCOBbIM acnekT LMppoBusaLm, a Takke W3MEHeHWe OpraHu3auMoHHON CTPyKTypbl [3]. [ns
yCrneLwHoN peanusauum LugpoBoi cTpaTernm HeobxoanMa KOOpAMHALMS BbILLENEPEYMCIIEHHbIX HaNPaBNEHN
pasBUTKSA, YTO B 3HAUUTENBHOM CTEMEHN 3aBMCUT OT OrnepaLyoHHon Moaenu BaHka. baHku — nuaepsl B obna-
CTM LMhpOoBM3aLMM He TOMBKO OnepexatoT CBOMX KOHKYPEHTOB N0 o6beMaM npeanaraemMoro KimeHTam gyHk-
LiMoHarna, HO 1 B cpeaHeM UMetoT Bosiee BbICOKMe nokasaTenu peHTabenbHOCTM COBCTBEHHOMO kanuTana.

MMoaBogs WUTOr, MOXHO CAENaThb BbIBOZ, YTO CEroAHs y 6aHKOB eCTb XOpoLlas BO3MOXHOCTb YNyyLUMTb
CBOI0 penyTauuio, Urpast KOHCTPYKTUBHYIO POSb B CMAMMEHWUW NOCNEACTBUN TEKYLLEro 3KOHOMUYECKOTO KpU3u-
ca. OgHako Covid-19 yckopsieT undpoBM3aumio U pecTpykTypusaumio BaHKOBCKOro cexktopa. A MOCKOMbKY
TEXHOMOrMM MOCTOSHHO Pa3BMBAOTCA, LGpOBU3aLMS-3TO HEMPEPbIBHBINA npolecc Ans 6aHKoB, 1, YTOObI He
OTCTaBaTb, HEOBXOAMMO MOCTOSIHHO HAXOAMTLCS B 3TOM NpoLecce.

Cnucok nutepatypbl
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(®UHAHCOBOE MAAHWPOBAHWE N ETO POJIb B
ObECNEYEHWUW 3KOHOMWYECKOW
bE30MACHOCTH NPEANPNATIA

J10LIEHKO AHHA HUKONAEBHA

K.3.H., AOLEHT

MAJIEEBA OKCAHA BNAQUMUPOBHA,
JIEHbO MAPA BACH/IbEBHA

CTYZEHTbI
AHO BO «benropogckuin yHMBEPCUTET KoonepaLy, 3KOHOMUKIA W npaBay

AHHOTauus: B coBpeMeHHbIX YCOBUSIX OCHOBHBIM HanpaBneHneM obecneyeHns SKoHOMUYeckoin Gesonac-
HOCTY NPEANpUSTIS SBNSAETCA yCNellHas OpraHn3aLms hMHaHCOBOrO NNaHUpoBaHus. MepcnekTUBHbLIM 1 BOC-
TpeBGOoBaHHbIM HanpaBneHeM ynyulleHust PUHAHCOBOTO MEHEMKMEHTa NPeAnpUsTIS, YKPENNEHUs ero aKo-
HOMMYECKOI1 Ge30MaCHOCTM SBMISIETCS COBEPLLEHCTBOBAHME CUCTEMbI (HUHAHCOBOIO NMNaHUPOBaHMS.
KnioueBble crioBa: akoHOMM4eckas 6e3omacHoCTb, (hMHaHCOBOE NnaHupoBaHuWe, uHaHcoBas Gesonac-
HOCTb, Gl0/KeTUPOBaHWE, Yrpo3a, PMHaHCOBbIE PECYPCI, (hIMHAHCOBASH YCTONYMBOCTb.

FINANCIAL PLANNING AND ITS ROLE IN ENSURING THE ECONOMIC SECURITY OF THE
ENTERPRISE

Dotsenko Anna Nikolaevna,
Fadeeva Oksana Vladimirovna,
Leno Maria Vasilyevna

Abstract: In modern conditions, the successful organization of financial planning is the main direction of en-
suring the economic security of the enterprise. A promising and in-demand direction of improving the financial
management of the enterprise, strengthening its economic security is the improvement of the financial plan-
ning system.

Keywords: economic security, financial planning, financial security, budgeting, threat, financial resources, fi-
nancial stability.

B coBpeMeHHbIX YCMOBUSAX MPOLECC YCMELIHOMO (YHKLMOHMPOBAHMS W SKOHOMWYECKOTO PasBUTUS
NPeAnpUATAA BO MHOTOM 3aBUCUT OT COBEPLUEHCTBOBAHUS UX AEATENbHOCTM B 0briacT obecneyeHns 3KoHo-
Muyeckon BesonacHoCT. PUHAHCOBOE MNaHMPOBaHWE BbICTYMAeT OOHWM M3 MHCTPYMEHTOB obecneveHns
9KOHOMWYECKON 6e30MacHOCTV NPeAnpUATMS, (hakTOPOM MOBLILLIEHNUS 3PEEKTUBHOCTU YNpaBneHns uHaH-
camu NPeanpuaTAS 1 OKa3blBAET CYyLLECTBEHHOE BIIUSHWUE HAa MPUHSATUE TEX UMW WHbIX YNpaBNEeHYECKUX pe-
LIEHMAN.

Ha cerogHsiluHWiA feHb BCe NPeanpusiTust W opraHn3auum nobon opraHM3aunMoHHO-MPaBoOBON HOPMbl
3anHTepecoBaHbl B 9 MEKTUBHOM (PUHAHCOBOM NraHMpOBaHuUK. BaxHenwen 3agaven (pUHaHCOBOrO MiaHm-
pOBaHuMs ABNseTCa 6romKeTHOE ynpaeneHue (bromkeTupoBaHue). MoBbIWaTh KA4ECTBO CUCTEMBI (PMHAHCOBO-
ro NraH1poBaHUs SBNSIETCS OCHOBHBIM MEPCMNEKTUBHLIM HANpPaBIEHWEM MO COBEPLLUEHCTBOBAHWIO (OMHAHCO-
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BOr0 MEHEMKMEHTa Ha NpeanpusTui. Takum oBpasoM, B COBPEMEHHBIX YCNOBMSX YCNELHas OpraHu3aums
(hMHAHCOBOrO NNaHWPOBAHWSA BbICTYMAET OCHOBHLIM HanpaBneHueM obecneyeHns SKoOHOMUYeCKon Besonac-
HOCTV NPeanpUATUS.

®nHaHCOBOE NnaHWpoBaHKe obecneymBaeT paLMoHarbHOe COOTHOLWEHWE Mexay obbeMamu Bbinycka
NpOAyKUMK, Temnamu pocTa MPOM3BOACTBA, a Takke COOTHOLEHWe Mexdy COOCTBEHHbIMW W 3aeMHbIMU
pecypcamu.

Llenb hvHaHCOBOrO NNaHMpOBaHMS 3aKNYAETCS B OLIEHKEe He0BX0ANMON NOTPEOHOCTM B PUHAHCOBBIX
pecypcax, pacyete obbema CTPYKTYpbl BHELUHETO 1 BHYTPEHHErO (PUHAHCUPOBAHMS.

Mo HaWweMy MHEHMI0 OCHOBHblEe 3afauu (PUHAHCOBOrO MNAHMPOBAHUS Ha NPEAnPUATAM MOXHO npegd-
CTaBuTb crieaytoLymm obpasom (puc. 1):

1. Obecnieuenrie 3¢hHeKTUBHBIX HAMPaBICHUI (OPMUPOBAHUS U UCTIOIb30-
"| BaHMS (PUHAHCOBBIX PECYPCOB Ul YPAaBHOBEUICHHON AESATEIbHOCTU U pPa3BU-
THUS

2. BeisiBiieHue pe3epBOB HapallMBaHUs JOXOI0B U COKPAIICHHS PACX0/I0B

3. ®opMupoBaHUE SKOHOMUYECKUX OTHOIICHUH C APYTUMH CYOBEKTaMH XO-
3sTCTBOBAHMSI, BJIAJICBIIAMU HUJIH CYOBEKTAMHU YIIPABJICHUS TOCYIapCTBEH-
HOU COOCTBEHHOCTBIO

4. OneHka IeaTeIbHOCTH PYKOBOIUTEIEH IIEHTPOB OTBETCTBEHHOCTH, CIIe-
[IUATTUCTOB, KOTOPBIE HETIOCPEACTBEHHO BOBJICUYCHHI B ITPOIlecC PMHAHCOBOTO
MJIAHUPOBAHUS KaK 3JIEMEHT MOTHBAIMHM paOOTHUKOB

A

> 5. OHeHKa KadecTtBa (bI/IHaHCOBBIX I1IJIaHOB

OcHoBHbIE 3377291 (PMHAHCOBOTO TTAHUPOBAHUS

—»| 6. BBeneHue BHyTpEeHHEr0 KOHTPOJIA 3@ COCTaBJIEHHEM (PMHAHCOBBIX INIAHOB
U UX BBINIOJTHEHUEM

Puc. 1. OcHoBHble 3aga4v hMHAHCOBOrO NIIAHMPOBaHUA Ha NPeANPUATUAM

Ha pucyHke 2 Hammu oTpaxeHbl aTanbl npolecca UMHAHCOBOrO NMaHUPOBaHUS Anst 00eCNeYeHNs 3Ko-
HOMUYECKOM 6e30MacHOCTM NPeanpUATUS:

Ha nepeom aTane chopMynupytoTcs LN AesTernbHOCTM, KOTOpble AOIMKHbI COOTBETCTBOBATH OOLLEN
9KOHOMWYECKON CTpaTerni passuTis npeanpustus. OCHOBHOM LiEMblo [OMKHO BbiCTynaTh 6esonacHoe dhu-
HaHCOBOE COCTOSHUE NPeanpUATHS.

Ha BTOpOM 3Tane aHanuaupyeTcs Tekyliee (PUHAHCOBOE COCTOSIHUE NMPEANPUSTIAS, ONPEAEnsIoTCs Mo-
TEHLMarmbHbIE BO3MOXHOCTY 1 Yrpo3bl (HHAHCOBOW Be30MacHOCTY.

Ha TpeTbem aTane CoCTaBMnsieTcst NPOrHO3 nokasaTernei SKoHOMUYECKO 6E30MacHOCTM NpeanpusTUs, B
TOM umncne uHaHCoBOW 6e30MacHOCTM.
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1.ITocTaHoBKa 1€JIeH, K JOCTHKEHUIO KOTOPBIX CTPEMHTCS IPSANPHUITHE B
Oymymiem

2.AHanu3 Tekyiero (MHaHCOBOTO COCTOSIHUSA, ONPEAEICHIE BO3MOKHOCTEN
—3 M YIpo3, a TaKKe TCHACHIMN pa3BUTHUS IJIaHUPYEMBIX KOHKPETHBIX IIOKa3a-
Tenen

3.IIporHo3upoBaHue OTAENbHBIX (PMHAHCOBBIX MMOKA3aTeIe AeITeIbHOCTU
MPEANPUATHS C YU€TOM 3KOHOMUYECKON OE€301MacHOCTH

4.CocTaBiieHHE Ha OCHOBE MPOTHO30B KOHKPETHBIX (PUHAHCOBBIX IJIAHOB

[Mporiecc GUHAHCOBOTO TUNIAHUPOBAHUS

5.KoHTpoJIb, OIIEHKA BBITIOJIHEHHUS IIJTAHOB

Puc. 2. Mpouecc hmHaHCOBOro nnaHMpoBaHma ans obecnevyeHns IKOHOMMYECKON 6e3onacHoCTH
npeanpuATUA

Ha paHHOM aTane ocyLlecTBASETCS AONrOCPOYHOEe (PUHAHCOBOE NNaHMPOBaHWe nokasaTenen, pesyrb-
TaTOM KOTOPOro SBMSIETCS NPOrHo3 06beMOB NPoAax, NPOrHo3 npubeinein 1 ybbITKOB, NPOrHO3HLIN ByxranTtep-
CKui 6anaHc, NporHo3 ABWKEHNS AEHEXHbIX CPeaCTB U Apyrue.

Ha uyetBepToM 3Tane Ha OCHOBE MPOrHO30B OCYLUECTBMSETCS COCTaBIEHWE LONMTOCPOYHBIX, TEKYLLMX
(Ha oauMH rof) 1 onepaTuBHbIX (Ha KBapTan) (PUHAHCOBbIX NMAHOB, OCHOBHbLIM M3 KOTOPbIX BbICTYNAET MfiaHo-
Bbli 6anaHc JOXO40B 1 pacxomos.

Ha naTtom aTtane onpefensieTcs cterneHb BbINONHEHWS NNaHOB, YCTAHABIMBAKTCA NPUYMHBI OTKIOHE-
HUS haKTUYECKMX 3HAYEHMI OT NIaHOBbIX NMokasaTenen. BaxHo Takke onpeaenuTb BO3MOXHbIE (OMHAHCOBbLIE
yrposbl U paspaboTatb Mepbl Mo UX NPEAOTBPALLEHNIO U HENTPaNM3aLMK.

lMocne BbINONHEHWS NOCNEAHEro aTana npoueaypa (MHaHCOBOrO NIaHNPOBAHNS HAYMHAETCS C NEPBO-
ro, TeM CaMblM OHa HOCWT LMKINYECKMIA M HENPepbIBHbLIN XapaKTep.

Takum 06pa3om, COBEPLUIEHCTBOBAHWE CTPATEMMYECKOro (PUHAHCOBOrO NaHUPOBaHWS He06X0aUMO AN
obecneyeHns PUHAHCOBOI YCTONYMBOCTM U KOHKYPEHTOCMOCOBHOCTW NPEANPUATIS, TEM CambiM 0becneyeHus
€ro 3KOHOMMYeckoit GesonacHocTu.

Cnucok nutepatypbl
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[OCNEACTBMA MAHAEMUW COVID-19 ANA
MWPOBOW TYPUCTWYECKOWU UHAYCTPUNA

[I0HCKUX UBAH CEPTEEBWY

acnupaHt
POAHEHCKMIN TOCYAapCTBEHHBII YHUBEPCUTET UMEHM AHKN Kynarbi

HayuHb1ii pykogodumens: Kabywkux Hukonali UeaHoeuy
0.3.H., hpogheccop
benopycckuti 20cydapcmeeHHb Il IKOHOMUYECKUL yHugepcumem

AnHoTauus: OueHb BaXXHO ONpeaenuTb, kak MHAYCTPUS Typu3ma, MyTewwecTBUI U roCTENPUMMCTBA BOCCTa-
HoBuTCs nocne naHgemun COVID-19 u kak caenatb OTpacib YCTOMYMBOM B PE3KO M3MEHMBLUEMCS MUPE.
COVID-19 okasancs ropasgo 6onee cepbesHoit naHaeMuen, Yem nobas gpyras B uctopun. OgHako nobon
KpU3IC BedeT He TOMbKO K HeraTWBHbIM MOCNEACTBUAM, HO U OTKPbIBAET NEPCMEKTUBLI ANS AanbHENLWNX 1C-
cnenoBaHun.

KntoueBbie cnoBa: COVID-19, BakunHaLwms, KOPOHABUPYC, NAHAEMUS, TYPU3M.

IMPACT OF THE COVID-19 PANDEMIC ON THE WORLD TOURISM INDUSTRY
Danskikh Ivan Sergeevich
Scientific adviser: Kabushkin Nikolay Ivanovich

Abstract: It is very important to determine how the tourism, travel and hospitality industry will recover from the
COVID-19 pandemic and how to make the industry resilient in a dramatically changed world. COVID-19 has
proven to be a far more serious pandemic than any other in history. However, any crisis leads not only to neg-
ative consequences, but also opens up prospects for further research.

Key words: COVID-19, vaccination, coronavirus, pandemic, tourism.

VHoycTtpus Typuama — go naHgemmn COVID-19, Gbina ogHOM 13 ABMXKYLLMX CU MAPOBOI SKOHOMMKM B
anoxy rnobanusaumu. Mo gaHHbIM BecemupHon Typuctckon opranmsaumn (KOHBTO), B 2019 rogy Bknag Ty-
pusma B muposor BBI coctasun 10,3% (8,9 TpnH gonnapos CLA). Ha nHayctpuio Typuama npuxoannocs
28,3% mupoBoro akcnopta yenyr u 4,3% ot obwero obbema akcnopTa. [ons Typusma B MUPOBOI TOProBse
coctaensna 7 npoueHToB. Kpome Toro, kaxaoe fecstoe paboyee MECTO B MUPE NPUXOAMNOCH Ha UHAYCTPUIO
Typu3ma n obecneynBano cpeacTBamut K CyLLECTBOBaHUIO MAMIIVOHBI NIOAEN B Pa3BUTbLIX U Pa3BUBALOLLMXCS
CTpaHax Yepes CMoXHY0 NPOM3BOACTBEHHO-COLITOBYHO LIENOYKY B3aMMOCBSA3aHHbIX oTpacnen. B 2019 roay B
TYPUCTNYECKOM CekTope Obino 3aHATO 330 MUNNMOHOB YenoBek. 31O Obina TpeTbs MO BEMUYNHE 3KCNOPTHAS
OTpacnb B MMPOBOW 3KOHOMMKeE [1].

Typuam — 3TO AMHAMWYHBIA CEKTOP, Ha KOTOPbI BIMAKOT BHYTPEHHUE W BHELLHWE COLMAnbHO-
9KOHOMMYECKME (PaKTOPbI, KOTOPbIE MPOUCXOASAT Kak MOCMEACTBIUS OCHOBHbIX rMobarbHbIX TpaHcgopMmaLni 1
NOTPSICEHWIA (Cpeau Mpoyero, CTUXMitHble BeaCcTBus, NaHOeMuM 30paBOOXPaHEHNs!, SKOHOMUYECKUE KPU3NCHI,
TEPPOPM3M 1 TEXHOMOMMYECKMIA NPOrpecc) u apyrve rmybokue nameHeHus B obuiectse. MNpeobpasoBaHus, npo-
ncxopsLMe B HacTosiLee Bpems B Mupe, 6e3ycnoBHo, ByayT MMeTb NOCNeaACTBUS 415 TYPUCTUYECKOTO CEKTOpA.

B aToM cMbicne Typuam SIBNSETCS OAQHUM U3 CEKTOPOB, Hanbonee noctpagasLumx ot naHaemum COVID-
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19, cepbesHo BnMsAsS Ha 9KOHOMWKY, CPEACTBa K CyLIECTBOBaHMIO Niofen, OOLECTBEHHbIE YCRyMk U Cylle-
CTBEHHO OrpaHuyYK1Bas BO3MOXHOCTW pa3BUTUS permoHa. B T0 e BpeMs BOCCTaHOBEHWE TYpPUCTUYECKON ak-
TUBHOCTW OTKPbIBAET NEPCNEKTUBLI AMNS UCCNEA0BAHMNA.

B 2019 rogy uucno mexayHapomHbIX TypUCTCKUX npubeitwic gocturno 1,5 munnuapga, 4to Ha 4%
BonbLe, yem B 2018 rogy, 4to 6bINO KyNbMUHALMEN AeCATUNETUS, B TEYEHUE KOTOPOTrO TYpu3M poc BbicTpee,
4eM MUpOBast IKOHOMMKA B LiENOM.

HecMoTpst Ha poCT, BaXHO OTMETUTb, YTO MUPOBOI TYPU3M B MPOLLSIOM NOABEPTrarncs LWMPOKOMY Crek-
Tpy kpusncos. B nepuog ¢ 2000 no 2015 roa K Yncny cepbe3HbIX paspyLUTESibHbIX COObITUIN OTHOCATCS Tep-
popucTuyeckue ataku 11 ceHtabps 2001 r., BCMblKa TSHKENOro OCTPOro pecnmpaTtopHoro cuHgpoma (SARS)
2003 r., rnobasnbHbIN SKOHOMUYECKMI Kpuanc, paspasmsLumnincs B 2008/2009 rr. u BCMbILLKa BrIKHEBOCTOYHOTO
pecnupaTopHoro cuHgpoma 2015 r. (MERS) [2].

[MpumeyaTenbHO, YTO MaHAeMWUs KOpoHaBupyca, paspasuBliascs B Kutae B aekabpe 2019 roga,
HaHecrna TypUCTWYECKOW OTpacnn Hecousmepumo Borblumin yuwepb, yem Tepaktol 11 ceHtabpa 2001 roga.
Mocne 11 ceHTsbps konMyecTBo Noe3aok Brepsble ynano Ha 0,6%. ¢ 1982 roga. Kpusuc 3aTpoHyn Takue pe-
MoHbI, kak Amepuka (-6,0%), KOxHas Asust (-4,5%), BrivkHuin BocTtok (-2,5%) n Eepona (-0,7%), B TO Bpems
Kak OCTanbHble PErMOHbI MPOAOIHKANM 4EMOHCTPUMPOBATL YCTOMYMBBLINA pocT: Adpuka Ha 4,3% u pernoH Bo-
cTouHoi A3nn 1 Tuxoro okeaHa Ha 5,5% [3].

FéccnuHr, CKOTT 1 Xonn B CBOeN paboTe OTMEYAIT, YTO HW OAWMH U3 KPU3UCOB, 4O MaHLEMWUM KOPOHa-
BMpYCa, He NpuBEN K JONTOCPOYHOMY CHUXEHMIO rrobanbHoro passutus Typuama. Tonbko SARS (-0,4%)
rnobanbHblil 3KOHOMUYECKUI Kpuanc (-4,0%) NpMBENM K CHUXEHMIO B NpubbITUM 13-3a pybexa [20]. 3To roso-
PUT O TOM, YTO TYPU3M KaK CUCTEMA YCTONYMB K BHELUHUM NOTpsiceHnsam. OgHaKo eCTb MHOMO CBUAETENLCTB
TOro, 4Yto nocneacTans naHgemun COVID-19 6yayT 6ecnpeveneHTHbIMM [4].

BONbLIMHCTBO CTpaH BBENW pa3fuyHble YPOBHU U30MALMKM, KOTOPbIe BKMYanu B cebst KapaHTUHHbIE
Mepbl U coLuanbHoe AuCTaHUMpoBaHue. NpuMeHeHne 3T Mep BapbMpOBanoch OT MArKOro Noaxoaa, NPuHS-
Toro LUBeuuen, 4O NONHON M30NALMKM, BBEAEHHOW B VHAMK. Yem cypoBee orpaHuyeHus, TeM Bbille NoTepu
pabounx Mect 1 baHKpOTCTBA NPeAnpUATUA. Takne Mepbl, ECTECTBEHHO, BIUSAKOT HA SKOHOMUKY Kaxdow cTpa-
Hbl, 1 3TOT aPdekT namepsieTcs cokpaiieHmem BBIT [5]. OrpaHnumTenbHble Mepbl, B TOW UMK MHOW CTENeHw,
NPUMEHSIOTCS [0 CUX MOP BO MHOTMX CTPaHax.

JTOT Kpu3uC cTan BonblUMM MOTPACEHUMEM ANS pasBUTbIX CTPaH W YpesBblYalHOW CUTyauuen ans
Hanbonee 06e3noneHHbIX ogei n Tepputopuin. Typuam octaHoBuncs B cepeanHe mapta 2020 roga. Tonbko
3a nepBble MecsLbl FoAa YUCIO MeXayHapoaHbIX TYPUCTCKUX NpuBbLITUI cokpaTunock Ha 56%, a B Mmae 2020
— Ha 98%. 310 npuBeno k notepe noyt 320 MUNNMapLoB JONNapoB OT JKCMopTa, YTo Bonee yeMm B Tpu pasa
npeBbILLAeT NoTepy BO BPEMS BCEr0 MUPOBOro 3koHommuyeckoro Kpusuca 2009 roga. Mo wtory 2020 roga
tOHBTO 3admkcupoBarno CokpalleHre MexayHapoaHbIX Typuctudeckux npubbitiid Ha 70-75 %. CokpalleHune
yucna TYpUCTOB B MUpe ObINo TOTanbHbIM, Tak Kak OrpaHuYnTenbHble Mepbl Bbinu BBEAEHb! NpaBUTENbCTBA-
MW BonbLUMHCTBA cTpaH. [oTepst 4OXOA0B OT MEXAYHapOAHOro Typuama coctasuna 1,1 TpunnmoHa aonnapos
CLUA. PacueTHble notepn B rmobansHom BBl coctasunu 6onee ayx TpunnmoHos gonnapos CLUA. Takum
06pa3om ypoBeHb MEXAYHAPOAHOrO TypuaMa ynan 4o ypoBHs nokasatenei 1990-x rogos [6].

[laxe B OTAENbHbIX TYPUCTUYECKMX OECTMHAUMSX, rae A0 HeAaBHWUX nop Habmoganucb Ype3mepHble
TYPUCTCKE NOTOKW U TaMm, rae Habnoganach cUTyauus ceepxTypuama n Typuamodobuu, bbino 3admkcnpo-
BaHO MOSIHOE WMCYE3HOBEHWE TypnoTokoB. CBEepTbIBAHUE TYPUCTUYECKON LEATENbHOCTU B MUpE MPUBENO K
CYLLECTBEHHbIM SKOHOMUYECKUM MOTEPSM COKPALLEHWIO JOXOA0B HaceneHns, BofKeToB rocyaapcTs U MyHu-
UMNanuTeTOB, 3HAYMTENBHOMY YBENUYeHMo 6e3paboTHbIX [7].

Tekywwme nporHo3bl FKOHBTO B oTHoweHun COVID-19 nokasbiBatoT, YTO Ha BOCCTAHOBMEHWE YPOBHS
MeXZyHapoaHbIX TypucTuyeckux npubbituin 2019 roga MUPOBON TYPUCTMYECKOM OTpacnu notpebyeTcs oOT
ABYX [0 YeTbIpex feT B 3aBMCMMOCTH OT CTENEHU pacnpocTpaHeHUs naHgeMUn U NPOLOSMKUTENBHOCTM Orpa-
HUYEHWIA, HANPSMYIO BIIMSIOLLMX HA TYPUCTUYECKMI CeKTOp. 10 MporHo3am BcemupHOM TypUCTCKOW OpraHu3a-
U Ha 2021-2024 rr. nocneacTsus naHaemuy moryT noctasutb nog yrpody ot 100 go 120 munnmoHos nps-
MbIX pabouux MeCT B TypucTU4eCKOM cekTope. Cutyaums 0ocobeHHO Kputuyeckasi, nockonbky okono 80 % Ty-
PUCTUYECKMX KOMNAHUI SBNAIOTCA MUKPO-, MasbiMU U CPESHUMU NpeanpusTusmu [6].

XXXIIl MEXXQYHAPOJHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLINA | MLIHC «HAYKA W POCBELLIEHVEN




EUROPEAN RESEARCH |3

[MocTeneHHOe BOCCTaHOBMEHWe Typuama Hayanocb B 2021 rogy O4HOBPEMEHHO C Ha4anoM BaKLUWHa-
Lmm. PaspaboTka BaKLMH — BaHbIA MHCTPYMEHT B Bopbbe ¢ MHEKUMOHHbIMM 3aboneBaHnsamm [8].

BcemupHas TypucTckas opraHu3auus NoarotoBuna CBOM PEKOMEHAALMM MO CMAMYEHMIO CouuarbHO-
9KOHOMWYECKOr0 BO3AENCTBUS MaHLEMUM Ha cpepy TypuaMa B pasfinyHbIX CTpaHax. PekomeHpaumm nogpa-
3ymMeBatoT nog cobomn CMsArYeHne nNocneacTBuiA NaHLEMUN U CTUMYNMPOBAHUE YCKOPEHHOTO BOCCTAHOBMEHMS
WHOYCTPUM Typu3ma MyTeM COXpaHeHWs paboumx MECT; MOAAEPXKWA MKBUOHOCTM KOMMAHWM; NepecMmoTp
HasnoroB U c6OPOB, CBA3AHHbIX C UHAYCTPUEN TypU3Ma; CTUMYNMPOBAHUE MHBECTULMIA B TypU3M; obecrneyeHmne
NOArOTOBKW TYPUCTOB K MYTELIECTBUSAM, CBA3AHHON B TOM YMCIIE C UMEIOLIMMCS YPOBHEM puUCKa NaHAEMMN;
AvBepcutrKkaLmns poiHKOB, MPOAYKTOB U CepBKCOB 1 ap. [9].

Cpean npounx HOBOBBEAEHWUI, KOTOPbIE MPUBHEC KOPOHABMPYC B TYPUCTUYECKYHD WMHOYCTPUKO, CTOUT
BbIAENUTb TaK Ha3blBaeMbl — BakUMHHBIN TYpU3M, KOTOPbIA MO MHEHWIO psifa 3KCMEPTOB, MOXET CTaTb OAHUM
W3 TPEHA0B MEAULIMHCKOMO Typuama. Ero cyTb 3akmnovaeTcs B OpraH13aLmy BHYTPEHHUX UM MeXOYHAPOAHbIX
noe3aoK rpynn 1 OTAENbHbIX TYPUCTOB C Lienbio BakumHauum [10].

Ha ceHta6pb 2021 roga B mupe BakumHy ot COVID-19 nonyumnu okono 33 % Hacenesus, ogHako pac-
npegenexHne BakumH BbiNo HepaBHOMEPHBIM, MOCKOSbKY Borblias YacTb BakUWH OTNpaBnseTcs B camble 60-
ratble CTpaHbl. Elle [0 Hayana BakuMHaLMK pa3BuUTble CTPaHbl 3ape3epBupoBany Gorblie NoOBMHLI BCEX
OyayLmx BaKUMH OT KOpOHaBMpyca. HaumeHee NpuBWUTHIM KOHTUHEHTOM Ha CErOAHSIUHUIA [AeHb SBNSETCS
Adppuka. [10]

B eBponenckom Typuame BaxHO 0bpaTUTb BHUMaHWE Ha OpraHM3aLMOHHbIE HOBLUECTBA, CBA3aHHbIE C
pacnpoctpaHeHnem COVID-19. 9 moHa 2021 r. EBponapnameHT yTBepANUN BBEAEHUE KOBUA-CEPTUMKATOB,
ellle U3BECTHbIX KaK «KOBWZ nacnopta», KOTOpble YNPOCTAT npoueaypy nepeceyveHuns rpaHul. bonbLuMHCTBO
penytaTtoB EBponapnameHTa nogaepxano npasuna, Tpebys ot Bcex ctpaH EC BBoauTh M npuHumaTth bec-
nnaTHble CBUAETENbCTBA BaKLUMHALMMW, OTPULATENBHOM pesynbTaTe TeCTMpOBaHUSA. [JaHHble npasuna rapak-
TUPYIOT, 4TO rpaxaaHam Esponbl ByayT becnnatHo BbiAaBaTbCs LMPOBLIE UK BymMaxHble cepTudukaTsl,
4TO MO3BOSINT MM MyTELLECTBOBATb B Apyre cTpaHbl EC 6e3 gononHutenbHbix yeunuid. Ceptudmkatol go-
CTYMHbI MOMHOCTLIO BaKUMHUPOBAHHBLIM MntogsaM, obnagatensm csexux MLUP unu TecToB ¢ oTpuUaTenbHbIM
pesynbTaToM, a Takxe NogsaM, KOTopble nepeHecnn 60ne3Hb B TeYeHe NocneaHux Wwectn mecsaues. CTpaHbl
NPMHUMALOT BCE BaKLMHbI, 0400peHHbIe EBpONenckM areHTCTBOM Mo nekapcTBeHHbIM cpeacteam (EMA).

[laHHOe HOBLUECTBO SBNSETCS HapbepoM Ans NoTeHUManbHbIX TYPUCTOB U3 CTPaH, FAe HET BO3MOXHO-
CTW NPUBMUTLCA BaKLMHaMK, ofobpeHHbIMIU EBpONenckMM areHTCTBOM Mo nekapCTBeHHbIM cpeacTeam (EMA).
Ho BmecCTe C 3TUM 3T0 CO34aeT CTUMYMbI AN BakumHHOMO Typuama.

B Llenom CTouT 0TMETUTb, YTO NPOEKTbI BAKLMHHBIX TYPOB TPYAHO peanusyembl. CyliecTByeT 13bbIiToy-
HOe KONMYeCTBO NPENSTCTBUM, HE NO3BOMSIOLLMX UM CTaTb MacCoBbIMM 1 peHTabenbHbiMu [10].

B T0 e Bpems psf 9KCrepToB HacTamMBaeT Ha TOM, YTO TeMa BaKLMH OT KOPOHaBMpYCa NONUTU3NPOBa-
Ha. lMpou3BoauTEnen BOOXHOBMSIOT NEPCMEKTUBLI MUNNUAPAHbIX NPMOLINEN, a rocyaapcTBaM YpessblyaiHo
BaXHO NPOAEMOHCTPUPOBATL NPEUMYLLECTBO CBOEW CUCTEMbI 3APABOOXPaHEHMS 1 BakumHUpoBaHus [10].

Y uccnefoBaHns eCTb Ba OCHOBHbIX OrPaHUYEHNS, KOTOPbIE CBA3aHbI C TeM, YTo naHgemus COVID-19
Mo-NpexHeMy SBNSETCH HeJaBHUM SBMEHWEM, 1 0ObeM COOTBETCTBYIOLLMX WCCNEA0BAHNA, XOTS 1 BbICTPO
pacTerT, Bce elle orpaHuyeH. CrefoBaTenbHO, pesynbTaTbl OFPaHUYEHHOrO YnCa UCCefoBaHuUii MOTyT He
ObITb OKOHYATENBHBLIMU, Y MOXHO OXWAAaTb NPOTUBOPEUMBLIX PE3YNbTaToB ByayLImMX nccneaosaHui [11].

[MOCTOSHHBIN aHanM3 OaHHbIX BaXEH U3-3a HeonpeaeneHHocTH, cessaHHon ¢ COVID-19 u BosHuKato-
e konebaHus crnpoca B OTBET HA KPATKOCPOUHbIE UMEHEHNS M3-3a HOBOCTEN O CMEPTSX M OrpaHNYMTENb-
HbIX MeponpuATUA. XOTS TYpUCTUYECKOMY HanpaBeHWo y4aBanocb BOCCTAHABNMBATLCA NOCNE NaHOEMUiA B
npownom, Hosble ycnosus COVID-19 He 03Ha4aloT, YTO MPOLLMbLIA OMbIT SABNSETCS XOPOLUMM MHAWMKATOPOM
Byaywwmx pesynbtaTos [12].
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MAIbIN BUSHEC KAK AKTOP POCTA
JKOHOMUKW

YYIAEB 3PUK HOPbEBUY

MarucTpaHT
®IB0Y BO «BnaanBocToKckuin rocyapCTBEHHbIA YHUBEPCUTET S3KOHOMUKM U CEpBUCa»

AHHoTaums: B matepuanax paboTbl npuBegeHbl pes3ynbTaTbl OLUEHKW BMMUSHUSA CYOLEKTOB MpeanpuHuMa-
Tenbckon gestenbHocTu (ganee MCI) Ha pa3BuTe 3KOHOMMKM, NPELCTABNEHbI CTATUCTUYECKME AaHHbIE KO-
nuyectea MCIT B Poccuu n gons otpacrei akoHoMMkK oT obuiero yucna. Takke B xoge 063opa, [oka3aHo
POnb pa3BuTMS Manoro 6usHeca s 3KOHOMMKM CTPaHbl, NOCTABMB B KAYECTBE CTPATEMIYECKON 3adauu, pocT
yucna cybbekToB busHeca u obecneyeHne obecneyeHns HaceneHus BceM HeobXoanMbIM pa3BuBasi TEM Ca-
MbIM UH(PPACTPYKTYPY perroHa u ctpaHsl [1].

KnioueBble cnoBa: npeanpuHUMATensCTBO, Manblii OM3HEC, 3KOHOMMKA, WHQPACTPYKTypa, PervoH,
pe3ynbTat, pa3BuTue.

SMALL BUSINESS AS A FACTOR OF ECONOMIC GROWTH
Chudaev Eric Yurievich

Abstract: The paper presents the results of assessing the impact of business entities (hereinafter referred to
as SMEs) on the development of the economy, presents statistical data on the number of SMEs in Russia and
the share of economic sectors from the total number. Also during the review, the role of small business
development for the country's economy was proved, setting as a strategic task the growth of the number of
business entities and ensuring the provision of the population with everything necessary, thereby developing
the infrastructure of the region and the country [1].

Keywords: entrepreneurship, small business, economy, infrastructure, region, result, development.

Manbin 6W3HEC CerogHs, 9TO KMYeBOW (akTop [And SKOHOMUKM CTpaHbl, CNeaoBaTenbHo,
cTpaternyeckasl 3ajada CerogHs, 3710 pocT uucna cybbektoB GusHeca u obecneveHne obecneyeHus
HaceneHnst BCeM HeoBXOAMMbIM, Npu 3TOM PopMupys HOBble paboune MecTa, pa3BuBast UHGPACTPYKTYpY
pernoHa u ctpatbl [1].

CTpykTypa BanoBoro BHyTpeHHero npogykta Poccun, npumepHo Ha 20% dopmupyetcs OT
(DYHKLUMOHMPOBaHUS  NPEANPUHUMATENBCKON  AEeATENbHOCTU, 3apybexHbIX CTpaHax 9TOT  nokasaTelb
coctasnset 50-55%.

CornacHo cTatucTkm  89% CyObekToB  3aperucTpupoBaHbl kak OOLIECTBO € OrpaHUYEeHHOM
OTBETCTBEHHOCTbIO, B Tabnuue 1, npeactaBneHbl 4onu npaBoBbix dhopm ot obuero ynucna MCI 8 Poccum [2-3].

Mo gaHHbIM PoccTaT, HaunHasa ¢ 2017 roga HabnaaeTcs AMHaMUKa cnaga yucna 3aperncTpupoBaH-
Hbix MCB B Poccun (Tabnnya 1).

B 3aBMCKUMOCTM 0 npecnesyembix Lenen, opraHusaunm MoryT ObiTb:

—  KOMMepueckye (Ha aaHHbIn MomeHT 2803320 opraHu3auuin)

—  He KOMMepYeckue (Ha JaHHbIN MOMEHT 614928 opraHusauuit)

AKTyanbHbIM CTAHOBWTCS BOMPOC O TOM, YTO SBMSETCS KaTanusatopoM pocta uncneHHoct MCE kak
OLHOTO 13 OCHOBHbIX B A0Mne NPeAnpUHAMATENbCKON AESTENbHOCTU. onoXuTeNbHas AMHaMika KonmyecTsa
(DYHKLMOHMPYIOWMX NPeanpusTuiA npusnekaeT k cebe Ha MOCTOSHHYK OCHOBY pabOTHMKOB, yBennuMBaeT
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060poT, OTCloAa U pasBUTME WHAPACTPYKTYPLI, @ TaKKe HaroroBble MOCTYNNEHUs B BHOMKeT, BCreacTBME
Yero pasBUTIE IKOHOMUKN.

FapawHsie W RAPEXHO—CIPOUTERLHNE Kooneparues: 1.4 %

HemyGawunse axuwonepnse obmecrea: 1,6 %

Tosapwmecrsa cobcrseninkos xmnea: 1,3 %

DbmecTeenHNe OprannsanMn: 2,0 %

MyHHLHNAA BHBE (IO EETHRIE VIDEXAEHHA- 2,4 % ’

MyHMIWNAABHE KaSEHHBE YyIpexaenns: 2 4 %

ObfmecTEa © OrPaHWNEHHOW OTEETCTEEHHOCTRG- 89,0 %

Puc. 1. [lonsa pa3nu4HbIX npaBoBbIX hopm oT obLero yucna kommepyeckoro MCI (B %)

Tabnuua 1
KonnuyecTBo KOMMEpPYECKMX M HEKOMMEPYECKUX OpraHU3aLui, 3aperucTpupoBaHHbIX B PO
OpraHusauum 2017 2018 2019 2020 2021
Bce 4 389 895 4 109 806 3750 833 3440476 3418 248
Kommepueckune 3 737 256 3472 686 3125147 2 823 167 2 803 320
He kommepuyeckue 652 639 637 120 625 686 617 309 614 928

[ToMUMO Knaccugumkaumm B 3aBMCUMOCTI NpecnesyeMoit Lienu, Takke Knaccuuumpyet B 3aBUCUMOCTY
06 macLuTtaba (Marnbli, CpeaHU 1 KpYnHbI BKU3HEC).
PbIHOYHYO 3KOHOMMKY HEBO3MOXHO npeAcTaBuTb 6e3 6usHeca W Mmarblid BusHec sBnseTcs
(byHOAMEHTOM NpeanpuHUMATENbCKOA OeATeNbHOCTM M Haubornee 4acTo BCTpevaeTcs B paMKax
npeacTaeuTenen busHeca.

Toproens

40,91%

100 TpnH £

2020

O6GpabaTbiBarolwme
NpoM3BOACTEA

11.3%

43 TpnH B

2020 2016

Jobblva nonesHeix
WMCKOMaeMbIX

831%

20 TpnH £

2020 2016

CTpOMTENLCTBO

6,63%

16 TpnH 2

2020 2016

TpaHCNopTUPOEBKa M
XpaHeHKe

2020

Puc. 2. Otpacnu akoHoMuku, npuxoaswmecs Ha MCB (B %)

JHepreTuka

2020

XXXIIl MEXXQYHAPOJHAA HAYYHO-NPAKTUYECKAA KOH®EPEHLINA | MLIHC «HAYKA W POCBELLIEHVEN




EUROPEAN RESEARCH

MpoaHanu3npoBaB TeKyLMe AaHHbIE (PUCYHOK 2), MOXHO CLenaTh BbIBOA, YTO HAWOOMbLLYO Nonynsp-
HOCTb Ccpeaw BusHeca, sBnseTca cdepa Toproenu. Ha cpepy Toproenu npuxoantes 40,91% obopota ot 06-
wero obopota cpeacts cybbektoB MCB, Ha BTopom MecTe obpabatbiBatoiee nponssoacteo (17,23%) (Pu-
CYHOK 2).

Takum 06pa3om, 3a CYET yBENUYEHMs KOnMYecTBa CyObeKTOB GM3HECA, MOMOXUTENBHO CKaXeTCs Ha
9KOHOMWKE, B BMAEe pocTa pabounx MecT, pasBuTMEe MHAPACTYKTYpbl, a Takke B poCTe pspa Opyrux
9KOHOMMYECKMX (PaKTOPOB, CTPYKTYPbI 1 KAYECTBO BANOBOrO BHYTPEHHEro npoaykTa [4-6].
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WHAT IS ECO-TOURISM?

ISMOILOV JAVLON ROZIYEVICH

History Teacher
School Ne 22, Zangiota District, Uzbekistan

AHHoOTauuMA: Ha npoTsikeHU MHOMVX NET TyPWU3M NOHMMANCS Y3KO M MOA OAHUM CIIOBOM BKITHOYAN MHOXECTBO
OTZENbHbIX TYPUCTUYECKUX PasdenoB. HacToslwas cTaTbsi NOCBSLLEHA 3KOMOMMYECKOMY Typuamy, KOTOPbIN
pa3BMBaAETCS Kak CamMoCTOsATENbHAsA YacTb Typu3ma, ¥ U3MEpEHUsIM, NPOBOAMMBLIM B Y30ekucTaHe, a Takke
ero byayLiemy passuTuto.

KntoueBble cnoBa: SKOTYpU3M, TYPK3M, NPOAOIKUTENBHOCTb XKNU3HM, LMBUNM3ALWS, UCTOPUYECKOE pa3BUTHE,
aKonorusi, cpeaa obutaHus.

YTO TAKOE 3KO-TYPU3M?
WUcmounos XaenoH Py3uesuy

Abstract: For many years tourism has understood in a narrow way and it included many separate touristic
sections under one word. The present paper is about the eco-tourism that developing as an independent part
of the tourism and the measurements that being taken in Uzbekistan as well as its future development.
Keywords: eco-tourism, tourism, life expectancy, civilization, historical development, ecology, habitat.

Today, sustainable life expectancy is directly related to the state of natural equilibrium on Earth. This
balance has emerged since the emergence of life on earth. Even major geological cataclysms have not been
able to change the balance of nature. In ancient times, during the time of primitive society, people began to eat
ready-made things in nature, that is, from the time when they were limited to hunting, harvesting the roots and
crops of plants, man began to influence nature. This influence has intensified as a result of civilization over the
past period of historical development to the present day.

By the 21st century, as a result of the changing relationship between man and nature, the environmental
situation has changed dramatically. The term “ecology” is a Greek word meaning “aikos” — “habitat’, “space”,
and “logos " —* doctrine”. The term “ecology” was coined in 1866 by the German scientist Ernest Haeckel.
Ecology is the science that teaches you how to live in your own home. And for modern man, the home is the
whole planet Earth and the cosmic universe around it [1, p. 16]. According to E. Haeckel, ecology is a branch
of biological science that studies the interaction of organisms and the environment, all the processes that are
conducive to life. Modern ecology differs from the concept of “ecology” defined by the German scientist Ernest
Haeckel 140 years ago. Today, according to experts, there are more than 80 environmental sciences, one of
which is ecological tourism. For the development of eco-tourism, the activities of international organizations
such as the World Wildlife Fund, the International Union for Natural Resources and Conservation are involved.
In addition, congresses, symposiums and seminars are being held at the international and regional levels, the
number of ecotourism firms is growing, and eco-tourism is preferred over all types of tourism.

Section IV, Articles 24-26 of the Plan for the Implementation of the Decisions of the World Summit on
Sustainable Development (BRBS), one of the most important international documents adopted at the World
Summit in Johannesburg in 2002, raised the issue of protecting the environment through tourism. He has also
participated in hundreds of meetings and conferences dedicated to the International Year of Ecotourism and
the International Year of Cultural Heritage (2002), The Quebec Declaration and the World Tourism Organiza-
tion's Global Tourism Ethics Code emphasize the need to promote the most popular ecotourism in tourism and
take appropriate decisions.
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Another new aspect of finding solutions to environmental problems is to raise the environmental aware-
ness and culture of the population through the development of eco-tourism. A person who understands that a
beautiful and unique natural environment is not only an arena for people to watch, but also a place to live,
knows how much it is necessary for present and future generations to protect the environment, use natural
resources wisely, restore damaged ones and consciously spend on it.

What is eco-tourism? The question arises as to how it differs from other types of tourism services. The
words “tourism” and “tourist” appeared in scientific literature in the XVIII century. It is derived from the French
word "tour". It was first used in the UK when young people went to study on the continent. More precisely,
such a trip was debated as a “grand-tour”, and travelers debated as tourists [2].

Again there are other concepts in sports tourism or mountaineering about the origin of the word tourism,
when athletes or climbers climb to the top, they put a special cone-shaped sign on the rocks — “tour”, which
indicates that they have reached this point.

As a broader concept, the concept of “tourism” is basically to go beyond where one is, to see beautiful
places, historical lands, new cities, architecture, landscape, relief, climate diversity. All this leads to a tempo-
rary migration of the population into the bosom of nature, and these outbursts are taking place on an increas-
ingly large scale.

In short, tourism is closely connected with the natural environment, cultivates a sense of love for nature,
encourages its protection, and cultivates a sense of patriotism. These are the main factors in the protection of
nature through tourism [3].

As a result of solving the problem of nature protection through tourism, the word “ecotourism” in the
broadest sense has emerged. However, many researchers believe that the limits of the word “ecotourism”
were incomprehensible. This is because when marketers first used the word, they did not analyze its meaning
when they offered it to tourists who aspired to nature and wanted to protect it, and even looked at such tour
operators from the perspective of nature travel without understanding nature conservation. For this reason,
tourism theorists have long viewed this with irony.

Therefore, according to V.V. Khrebovchenko, who was the first to study ecotourism, he wrote that the
concept of “ecotourism” is an abbreviation of the word “ecotourism”, but its use is not correct from the point of
view of ecological science [4].

The first and most accurate concept of ecotourism was given by G.S. Gujin, M.Yu. Belikov and E.V.
Klimenko in 1997: “Ecotourism is based on the concern for nature protection” [5]. Such a trip is a reflection of
the work done by a small group of previous travelers to go out into nature and implement various projects to
protect natural resources. This concept coincides with the concept of the international ecotourism society,
which states that ecotourism is “a responsible trip to natural areas, where the social status of the local popula-
tion is protected” [6].

Experiments in nature have shown that conservation work in different regions of the globe, especially in
mountainous areas, should be carried out “with people, not with land” or “managing the living environment of
the local population, directing their minds to protect the future of generations. In the absence of any of these
factors, itis also a burden to think about ecotourism” [7].

Thus, ecotourism in the narrow sense is when people travel to an environment inhabited by living
organisms (including humans). In the broadest sense, ecotourism is the ecological travel of individu-
als from their permanent places of residence to nature or certain natural objects for the purpose of
recreation, sports, health, enlightenment (spiritual) (educational) or other purposes.

It is generally accepted that the purpose of ecology is to preserve the environment in which organisms
live so that they can live safely and evolve in an evolutionary way, i.e. to ensure ecological safety. This goal is
achieved through various means, methods and ways through all branches of ecology. Therefore, the devel-
opment of ecotourism is one of the environmental tasks in many international, regional, national and local con-
ferences, events, plans and programs.

The purpose of ecotourism is the rational use of nature in tourist routes, its restoration and protection
to ensure the ecological security and sustainable development of present and future generations.

Although the potential of ecotourism in our country is huge and has a high potential in the world ecotour-
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ism industry, in practice, Uzbekistan has not taken sufficient measures to take full advantage of this potential
and opportunities. As an example, according to the World Tourism Organization, Uzbekistan received 262
thousand in 2005 and 3 million in 2018, tourists have arrived. According to the data, the number of state-
registered tourism enterprises in the Republic of Uzbekistan is focused on ecotourism. Most of them are eco-
tourism, or rather natural tourism companies, which operate in a narrow range - hunting, fishing, travel. Large-
scale tourism companies often offer mixed tourism. Pure ecotourism has not yet been considered as an
independent branch of tourism in the Republic, and therefore it has not brought enough income in its own
right. At the initiative of the President of the Republic of Uzbekistan Shavkat Mirziyoyev in recent years, great
attention is paid to tourism and ecotourism.

Ecotourism is a unique animal in the field of rational use of natural resources of our country,
acquaintance not only with foreign beaches, but also with the landscape, rich and unique nature of flora and
fauna, friendship between peoples, mutual understanding of countries and peoples. and in order to preserve
and increase the flora of nature reserves (Surkhan, Nurata, Gissar, Baday-Tukay, Zarafshan, Kyzylkum,
Chatkal, Zaamin, Kitab), nurseries (Jayron “Eco-Center”, Sayhun farm) development of park creation projects,
attracting additional foreign investment to create the material and technical base of ecotourism facilities in
protected areas through their implementation. If eco-tourism is developed rationally, it can play a very
important role in finding solutions to environmental crises and losses. Today, our country has enough natural
resources for this. Their efficient use plays an important role in the prosperity of ecotourism, as in other areas.
Successful resolution of these issues will lead to the protection of the environment, along with the solution of
socio-economic, spiritual-enlightenment, educational problems and education at the level of civilization.

Today, society understands the problems associated with the natural environment and the need to pre-
serve ecosystems. Therefore, in order to achieve such a success, all efforts are being made in two directions,
and it is necessary to continue and improve these traditions. That is, all the activities and programs of the
foundations are aimed at nature conservation on the one hand, and the development of ecotourism on the
other. It should be noted that the activities carried out by the Aral Sea Rescue Fund are also noteworthy. This
fund is not only studying the Aral Sea tragedy, but at the same time attracting investments to restore it. Many
foreign tourists take part in business tours and scientific congresses.

With the emergence of new approaches to land use, many countries are trying to develop eco-tourismin
large-scale industrial sectors by moving them away from lands with weak ecosystems. As a result, pollution of
the natural environment is prevented.

In ecotourism, it will be necessary to find new types of travel and attract interested people. For example,
organizing trips to the melon fields during the melon ripening period, to the cotton fields during the cotton har-
vest, a flower festival, or other trips. This is due to the fact that in Norway there are regular tourist trips to the
strawberry plantations (vineyards) in France.

Assessing the development of the tourism industry provides an opportunity to predict its future pro-
spects. Accurate and well-defined predictions can lead Uzbekistan to address a number of pressing issues,
not only demographically and socially, but also in foreign and domestic policy, integration, the environmental
situation, the security of citizens. For example, the WTO is currently looking at 2020, in which the extensive
and comprehensive use of the tourism potential of the 65 newly independent states is a priority. Indeed, in
countries such as Uzbekistan, there are great tourist opportunities, not only because of its history, but also
because of its unique nature.

In the future, eco-tourism should remain one of the key factors in ensuring the sustainable development
of states and communities. Because the attitude of mankind to the natural environment allows people to de-
termine the ability to think freely, work effectively and be creative, to restore the ability to work. The scientific
study of these processes plays an important role in enriching new aspects of the history of eco-tourism, which
is an important sector of the economy of our country.
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YIIK 340

POTALINA COTPYAHWKOB PANOBONQ,
CPEAHETO W MAALLIETO
HAYAJIbCTBYHOLLIEr0 COCTABA KAK CIOCOb
COXPAHEHWA W BOGTINTAHWA KAZIPOBOI 0
COCTABA YT 0JI0BHO-MCONHUTENbHOW
CUCTEMbI ®ENEPANIbHOW CITYXKBbI
NCNONHERNA HAKA3AHWA B POCCMNCKOW
(GEAEPALIMA

KY3HELLOB BNNAAVMUP UBAHOBWY

K.9.H., JOLIEHT, AOLEHT kadbeapbl nyGrnmyHoro npaea
®KOY BO «Mepmckuin uhctutyt @CUH Poccumy, r. MNepmb

AHHOTaumA: B CTaTbe rOBOPUTCSH O HEOBXOAUMOCTH NNAHOBOW POTaLMM COTPYAHWUKOB PSLOBOrO MNaALLero u
CPeAHero Ha4yanbCTBYHLLEro CocTaBa Kak 0 crocobe CoOXpaHeHUs 1 BOCMIUTaHUS KaZpoBOro cocTasa Yroros-
HO-UCNONHUTENBHOWM cucTeMbl PeaepanbHoi Cryxbbl UCNONHEHWs HakasaHus B Poccuiickon degepaunn.
YKa3bIBatOTCS MPUYMHBI YBOSTBHEHUS M NMPUBMIEYEHUS K Pa3nUyHbIM BUAAM OTBETCTBEHHOCTU COTPYAHWUKOB
YrOSTIOBHO-MCMOMNHUTESTbHON CUCTEMBI.

KnioyeBble cnoBa: YronoBHO-UCMOMHWUTENbHAS CUCTEMA, MMAHOBas POTaUMs, CMELKOHTWUHIEHT, Cyvumpa,
[OMKHOCTHOE NpeaaTenbCTBO, MPOMECCHOHANBHOE BbIrOpaHue. KOpPYnLKs.

Cnyxba B psigax COTPYAHMKOB YroNOBHO-MCNONHUTENBHONM cucTeMbl PefepanbHoit cryxBbl cnonHe-
HWS HakasaHus B Poccuidickon defepaumm, SBnsSeTcs O4HOM U3 CaMblX CIOXHbBIX ¥ OTBETCTBEHHBIX Npodec-
CUI1 Cpeau CUNoBbIX BELOMCTB CTpaHbl. HECMOTpS Ha 9T0, MaTepuarbHas OueHKa Tpyda COTPYAHWUKOB Yro-
TIOBHO-MCMOMHUTENBHON CUCTEMbI HAMHOTO HIMKe, YeM B BOOPYXeEHHbIX cunax 1 nonuuumn, XoTs BOEHHbIE B
Bonblumin nepuog cnyxObl TONMBKO rOTOBATCA K GOEBbIM AEUCTBUAM, @ MONULENCKUE MOLBEpralTcs CMep-
TEMbHOW ONAcHOCTU NUb nepuognyeckn. OCHOBHAs CIOXHOCTb CAYXObl B YrOMOBHO-MCMONHUTENBHON CH-
CTEME, COCTOMT B MOCTOSIHHOM OBLUEHUN CO CMELKOHTUHIEHTOM, KOTOPbIW, B CUIY CBOEro Be3HPaBCTBEHHOMO
noBeLEeHNs, 30NMpyeTCs OT 0BLLeCTBa, B pesynbTaTe Yero, B 3aMKHYTOM MPOCTPAHCTB €ro amopasbHble Ka-
yecTBa 06OCTPSAOTCA U MOTYT NPOSBUTLCS B CAMOM HEMPEACKasyeMoM Buae, B TOM YKCMe U ONacHOM Ans
XU3HW 1 300POBbS COTPYAHMKA.

Kpome Toro, exeaHeBHoe 0BLUEHME C NPECTYNHUKaMI, COBEPLUMBLLUMMI TSXKKME W 0COB0 TSXKKME npe-
CTYNEHMUs, HAXOAALMMMCS B MECTAX NULIEHNS cBOBObI, YaCTO NPUBOAAT K CTONKOMY U3MEHEHWIO NCUXOMO-
MM4eCKoro COCTOSIHWS COTPYAHWUKOB, NPOECCUOHaNbLHON Aedhopmauuy n ferpagauum myHocTy [1].

PaboTas B OBHOM WCNPaBUTENBHOM YYPEXOEHUN ASIUTENbHBIA NEpUOS BPEMEHU, COTPYAHMKA MPUBbI-
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KaloT K OKpyXatoLiein 06CTaHOBKE, K OTHOLLEHUAM C KOMeramu, OCYXAEeHHbIMW 1 PYKOBOACTBOM YUPEXAEHNS.
370, B CBOKO 04epeb, MPUBOAMUT K TOMY, YTO COTPYAHWUK, B 3aBUCUMOCTM OT CKraZa xapakrepa W LenoCTHOCTM
FIMYHOCTW, pearupyeT Ha BHELIHWE pasdpaxuTenn B pasnuyHbIX BapuaHTax MoBedeHUs, 3a4acTyio oTpuua-
TENbHO OTPaXatoWMXCs Ha CryxebHbix 0653aHHOCTAX, KOTOPbIE MOTYT NPUBECTU K PAAY HEXenaTenbHbIX no-
cnefcTBui. Tak, HanpuMep, COTPYAHWK MOXET NOMnacTb NOA BAWSIHUE OTAENbHbIX OCYXKAEHHbIX UK UX rpyn-
MUPOBKM W COBEPLLNTL JOIMKHOCTHOE NpedaTenbCcTBo. B apyron cutyauuun, COTPYAHUK MOXET, NpW NOMyCTu-
TENbCTBE KOMMEr U PYyKOBOACTBA COBEpLLUATh KOPPYNUMOHHbIE NpaBoHapyLWweHus u npectynnenus. OHon n3
Hanbonee ocTpbIx NPobnem, kak yxe 6bino ckasaHo, ABNSETCS NPOMECCMOHANBHOE BbIropaHue COTPyAHMKa 1
Kak CrieAcTBMe HexenaHue npogormkatb cnyxdy, a Hepeako, 0T 6e3bICXOAHOCTY U K CyuuymaansHOMy nosege-
Huto. CTaTucTMka nokasbiBaeT, Yto ¢ 1997 no 1999 r.r. uucno cnyyaes cyuumaa cpeam CoTpYAHUKOB YronoB-
HO- UCMOSTHUTESTBHOM CUCTEMBI COCTABUIIO COOTBETCTBEHHO 71, 52 1 66 Yenosek, B 2003 — 52 yenoseka [2], B
2012 ropy — 45 cnyyaes cyuumaa, B 2018 rogy — 20 cnyyaes [3], 3a nepsoe nonyrogue 2019 roga — 7 yeno-
Bek [4]. Cpeaun npodeccroHanos CyLWecTByeT MHEHUE, YTO NPUBEAEHHbIE CTAaTUCTUYECKUE AaHHbIE 3aHMKe-
Hbl, TaK KaK 4acTb CIly4aeB CKPbIBAETCA POLCTBEHHUKAMU YMEPLUMX, a Apyrie criyvam Obinn npeactaBneHb!
kak ybuncrtea nmbo HecyacTHble cnydvan. 3a 2020 rof CTaTUCTMYECKUX JaHHbIX HAUTW He NpeacTaBuUroch
BO3MOXHbIM, HO MCXOAS M3 NPOCTOW FOTWKM, B MPOLEHTHOM COOTHOLLEHUW Unchpbl By4yT TakMMK Xe, Kak 1 B
2019 rogy Unn HEMHOIO HUXE B CBA3W C COKpALLEHUSIMI IMYHOIO COCTaBa COTPYAHWKOB U BCe BOnbLLero npu-
MEHEHWS Mep HakasaHusi, HECBSA3aHHbIX C NMLIEHNEM CBOOOAbI. ITUMU Xe UCCReLoBaHWSMM YCTaHOBIEHO,
4TO NoAaBnsloWas YacTb NOTEPb B IMYHOM COCTABE MPUXOAMUTCA Ha MOMOAbIX COTPYAHWKOB PSLOBOMO W
MIafLlero HavanbCTBYHOLLEro cocTaBoB B BospacTe oT 18 o 31roga.

Mo pesynbTatam UCCNEe0BaHMM YYeHbIX — CreumanmMcToB Hay4YHo-uccrneaoBaTenbekoro MHeTuTyta de-
AepanbHom cnyx0bl UCNONHEHNS HakadaHus POCCMM, OCHOBHBLIMM NPUYMHAMM NOTEPU COTPYAHUKOB YTONOBHO-
WCMONMHUTENBHOM CUCTEMBI B Pa3MUYHbIX BapuaLusx, SBNSOTCA Takue (aKkTopbl, kak cepbesHble npobenbl B
KagpOoBOW NOMNUTIKE, COLManbHO-NPaBoBOM 0becrneyeHn, KOTOpbIe NPUBOAAT K CHUXEHMIO NPecTuxa Criyxobl
B CTPYKTYPE M CHXAOT YpOBEHb NPOGhECCUOHANBHON MOTUBALMK; 3HAYUTENBHOE YXYALIEHWE MaTepUanbHOrO
MOMOXEHWUS COTPYAHUKOB U YNEHOB UX CEMEN, YTO B CBOKO OYepesb YXyALIaeT HaCTPOEHNe, OTHOLLEHUS B Ce-
Mbe, 0BOCTPSIET YyBCTBA TPEBOMM 1 HEYBEPEHHOCTW B 3aBTPALLHEM [HE; COLManbHO-3KOHOMMYeckas HecbHa-
INIaHCMPOBAHHOCTb B CTPaHe, OTCYTCTBUE UOEONOMMYECKUX LIEHHOCTEN; NPOJOMKXMTENBHOE BO3LENCTBIE JKC-
TpemasbHbIX (haKTOpPOB U pag Apyrvx[2).

Cnegyowen HemanoBaxHOM NpobreMon COXpaHEHUs IMYHOMO COCTaBa YrofIOBHO-MCMOMHUTENBHOM
CUCTEMbI, SBNSAETCS KOH(IMKT MHTEPECOB COTPYAHWKOB, NPOSBASILLMIACA B KOPPYNLMOHHBIX NpaBOHapyLLe-
HWAX W NPecTynneHusx nMbo Apyrux KOPbICTHBIX NpecTynnenusx. [pyn aHanuse cTaTUCTUYECKUX AaHHbIX O
COCTOSIHUM ANCLMNIIMHBI U 3aKOHHOCTW B AeATENbHOCTU COTPYAHUKOB YrONOBHO-MCMOMHUTENBHON CUCTEMBI MO
npuBeLeHHbIM JaHHbIM ['eHeparnbHon npokypaTypbl PO, B pamkax npoKypoOpCcKOro Hagsopa 3a 3aKOHHOCTbIO
WCMONHEHWS YTrONOBHbIX Haka3aHun B Poccuickon ®efepalinn no npeacTaBieHnio NpokypaTypbl K AuCUmUnsin-
HapHON OTBETCTBEHHOCTW NpuBneyeHo B 2017 rogy 38 710 paboTHWUKOB YronOBHO MCMOMHUTENBHON CUCTEMI,
2018 — 40 405 pabotHukos, 2019 — 44 174 paboTHWKOB [5]. 13 NpMBEAEHHBIX CTATUCTUYECKMX AaHHbIX, BUA-
HO, YTO OYEBMAEH POCT NPOTUBOMPABHBIX AESHWA 1 NPUHUMAEMBbIX NPOPUIAKTUYECKUX MEP NMPOTUBOAENCTBIS
KOPPYNLMOHHBIM NPaBOHAPYLUEHUSAM U NPECTYNEHNAM, NPEAYCMOTPEHHbIX B aHTUKOPPYNLMOHHOM 3aKoHOAa-
TENbCTBE SABHO HE JOCTATOYHO. W B 3TOM cryyae Tak xe 60sbLuen YacTbio NPUBMEKAIOTCS K OTBETCTBEHHOCTH
COTPYAHMKM PSL0BOrO, MIajLLero 1 cpefHero HavanbcTeytowero coctaea. Beero Ha 01.09.2021 roga wraT-
Has YMCMEHHOCTb MepcoHana YrofloBHO-MCMOMHUTENBHON CUCTEMBI, (PUHAHCMPYEMOrO M3 CpeacTs dene-
paneHoro Bogpxeta coctaenset 295 968 yen., B TOM Yucne Ha4anbCTBYHOLWMA cocTaB — 225 285 yen. (B TOM
yucne nepeMenHbln coctas — 5 985 ven.), a HekomnnekT coctaenseT 11% [6]. Takum obpa3om, ecnm yyecTb
BCE NOTEPU, TO EXErOAHO KafpOBbIA COCTAB YrONOBHO-UCMONHUTENBHON CUCTEMbI HEAOCHMTLIBAETCS OKOMO
4eTBEPTU COTPYOHUKOB.

[ins HopManu3auum KagpoBOro NoTeHuWana, HegonyLweHus hakToB COBEPLUEHUS KOPPYNLUW, YBOMb-
HEHWI B nepBble roabl CryxObl U psga Apyrux notTepb COTPYAHUKOB YrONOBHO-WUCMOMNHUTENBHON CUCTEMBI, Mbl
npeanaraem BBeCTU 0653aTenbHy0 pOTaLMio fIMYHOMO COCTaBa YYPEXAEHUA UCNONHAKLLMX HaKa3aHus B BU-
Ae nuwexus ceobogpl. B HacTosiwee Bpems, B Yactn 5 ctatbn 30 ®egepanbHoro 3akoHa Ne197 @3 ot 19
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nons 2018 roga « O cnyxbe B yronoBHO-UCNONHUTENBHON CUCTEME...» CYLLECTBYET YNOMUHAHWE O poTaLMM
COTPYZHUKA, HEMPEPBLIBHO 3aMeLLaLLEero OAHY U Ty Xe JOSMKHOCTb PyKOBOAUTENS TepPUTOPUAsbHOMO opraHa
YrOSIOBHO-UCMOSHUTENBHOM CUCTEMBI B TEYEHME LEeCTU NneT, no pewweHunio MNpesuaeHta Poccuidckon defepa-
UMW 1 LIECTb NOAMYHKTOB NepeMeLLeHnst COTPYAHUKOB PSA0BOr0, MIafLlero 1 CpeaHero HavanbCTayoLero
COCTaBa Ha paBHO3HAYHYH JOMKHOCTb, B CBSA3M C PasfNYHOro poda obctosTenscraamm [7].

CopepxaHue 3TOM CTaTbit HE peLlaeT NpUHUMNManbHLIX NPobrnem CoOXpaHeHUs U BOCMUTAHWS COTPYA-
HWKOB PSILOBOrO, MAALLEro U CPEAHEro HavanbCTBYHOWErO COCTaBa B YrONOBHO-WUCMONHUTENBHON CUCTEME,
He fgenaet cnyxby bonee nepcnekTMBHOW, NOBbILIAIOLLLYH 3aUHTEPECOBAHHOCTb B OTBETCTBEHHOM, HO BECbMA
MOHOTOHHOW, KaxaoaHeBHoW pabote. lNpeanaraemas Hamu obszaTesibHas poTaums MONOAbIX COTPYAHWKOB
NPMBEAET K MOBbILLIEHWNO AUHAMUYHOCTW CIyXObl, YMEHUIO COTPYAHUKOB paboTaTh B Pa3nmyHbIX YCIIOBUSX,
NPOTUBOAENCTBYET KOPPYNLUWK, a A1 ONepaTUBHbLIX COTPYAHUKOB CRYXUT PACLUMPEHMIO CBOMX ONepaTUBHbIX
nosuunin no Bcen Tepputopum Poccun. Mpegnaraetcs, no npuMepy BOOPYXEHHBIX CUM, POTALMI0 MPOM3BO-
AWTb OZWH pa3 B TP rofa, Co CMEHON MeCTa XUTENbCTBa.

[N ocyLlecTBNeHNs pOTALMOHHBIX MEPONPUATUIA HEOBXOAMMO NPEeaNPUHATL CredyoLlee:

—  BHeCTU 0b653aTenbHy0 poTaumio COTPYAHUKOB PSAO0BOrO, MIAALEro 1 CPEOHEro HayarnbCTBYHOLL e-
ro COCTaBa B 3aKOHOAATESbHbIE aKTbl YrOIOBHO-UCNONHUTENBHOM CUCTEMBI Poccuu;

—  OTPEMOHTUPOBATb MMEOLLMIACS NIMOO co34aTh HOBbIN POHA CIYXEBHOMO XMnbs NPK UCNPaBUTEN b-
HOM YUPEXOEHUN UIN X «KYCTay;

—  BBECTU B 3aKOHOAATENbCTBO ANCLMNANHAPHYIO B0 YrofOBHYKO OTBETCTBEHHOCTb 3a OTKa3 OT ne-
pesoga.

[aHHble MeponpuaTus He noTpebytoT BonblwKX (UMHAHCOBBLIX BIIOXEHUA, HO MO3BOMAT YrOMOBHO-
NCMOSHUTENBHOM CUCTEME COXPaHWUTL 1 BOCTIUTATh Ka4poBbIM NOTEHLMAN CBOUX COTPYAHMKOB.
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AHANW3 BIINAHWA HA YCTIEBAEMOCTb
CTYQEHTOB TEXHUHECKWX HAYK NEPEXO/IA
HA IUCTAHLIUOHHBIN BAPWAHT 0bYUEHUA

KOBbIPHEB MUXAWJI BANEPBEBHH,
COPOKA IMWTPWUW TEHHAIbEBUY

CTYAEHTbI
®rB0Y BO «BnagnBocToKCKWiA rocyapCTBEHHDIA YHUBEPCUTET S3KOHOMUKM U CEpBUCa»

HayuHb1i pykogodumens: benoyc U2opb AnekcaHdposuy
K.¢b.M.H., douyeHm
@Ir60Y BO «Bnadugocmokckuli 20cy0apcmeeHHbIl yHUgepcumem 3KOHOMUKU U cepsucay

AHHOTaUMSA: JaHHbIA aHanW3 co3gaH, YTo6b YBUOETb, KaK NoBAnAn nepexod By30B Ha AUCTaHLUMOHHOE o6yqe-
Hue. TaK KaK, TEXHUYEeCKue HanpaeneHnd, B BonbLUMHCTBE Cliy4aem, NnoCToAHHO KOHTaKTUPYIOT C 3S1EKTPOHHO-
BbIYUCIUTENBHOM TEXHWKOW, BbIN0 peLleHo NpoBepnTb KX crnocobHocTH afanTupoBaTbCA K TakKM U3MEHEHUAM.
KntouyeBbie cnosa: AWCTaHUWOHHOE o6yquV|e, TEXHWYECKMNE HayKK, CTYAEHTbI, yCNeBAEeMOCTb.

ANALYSIS OF THE IMPACT ON THE ACADEMIC PERFORMANCE OF ENGINEERING STUDENTS OF
THE TRANSITION TO THE DISTANCE LEARNING OPTION

Kovyrnev Mikhail Valeryevich,
Soroka Dmitry Gennadyevich

Scientific adviser: Belous Igor Alexandrovich

Abstract: this analysis is designed to see how the transition to distance learning has affected higher education
institutions. Since technical fields, in most cases, are constantly in contact with electronic computer technolo-
gy, it was decided to test their ability to adapt to such changes.

Keywords: distance learning, technical sciences, students, performance.

Cutyauus B 2020 rogy nokasana, 4to 04Hoe 0byyeHue, XOTs-0bl Ha BPEMS, HO HYXHO OTTECHWUTb B CTO-
POHY. Bcemy BMHOI KOPOHABMPYCHAs anuaeMus, NpoLeaLas BOSHON Mo BCEMY MUPY. 3TO CMOABMITO CTPaHbl
BBECTU KapaHTWHbI, @ y4eOHble 3aBEAEHMS NeperTi Ha AMCTaHLUMOHHbIA hopmaT 0byyeHns. K Takum namexe-
HWAM BbInn rOTOBbI AanNeKo He BCe U YTOBbl OLEHMTb, Ha CKOMbKO 3TO MOBMUANO HA HEKOTOPbIX CTYAEHTOB,
Mbl MpoBenu Hebonbloi aHanu3. [na uccnegoBaHus Obliv B3ATbl ABE rPynMbl CTYAEHTOB TEXHUYECKOM
HanpasneHHocTW. OTkyda e NosBUNNUCL MbICAIU NPOBECTU Takoe uccnefosaHue? o pesynbratam onpocoB
BOMBLUMHCTBO CTYAEHTOB MOMNOXUTENBHO OTHECHOCH K YAANEHHOMY bopMmaTy, yka3aB cpeau NpeumyLLiecTB
rMBKWI rpacouk, OTCYTCTBME 3aTpaT Ha LOpory A0 y4ebHOro 3aBedeHust 1 AOCTYNHOCTb MaTepuarios ans ca-
MOCTOSITENBHOrO 13y4eHust. Ho Tak nnm BCE xopoLwo?

Mo HabnogeHusM y4uéHbix u3 YHueepcuteta KapHern—MennoHna, CLUA, ucnonb3oBaHue cuctem ans
npoBeaeHNs yaaneHHbIX KOH(EPEHLMA 3HAUNTENBHO CHUXAET YPOBEHb KOMMEKTUBHOMO uHTennekta. [1] Ha
NpaKTUKe 3TO BbIMNAANT TaK: KOMaHAA CO3BOHMMACh B ZOOM, HO NULLb HECKOMbBKO YENI0BEK BedyT COBELLaHue,
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OCTanbHble CUAAT Monya. Takoe ke NoBeAeHe BO BPEMs ayanN03BOHKa NpuBeno Bbl K MEPTBOM TULLMHE, KO-
TOPYK CTOPOHbI NonbiTanuck bl Npepeatb. o pesynbtatam onpocos 6onee 50% pPecnoHAeHTOB NpusHa-
IICb, YTO NEPEXOA Ha AMCTAHLMOHHLIN hopmaT paboTbl B TOA MMM MHOW CTENEHW NOBAMAN Ha 3heKTMB-

HOCTb MX paboTbl [2].

[Mpu aHanu3e OLEHOK CTYAEeHTOB OAHOrO HanpaBMeHUs pasHbiX rogos 06y4eHNst MOXHO 3aMEeTUTb KOp-
pensauuo Mexay NepexofoM Ha AUCTaHLMOHHOE 0ByYeHNe U CHKEHUEM CPEaHeNn yCrneBaeMoCTy rpynnbl. [3]

[ns npumepa BO3bMEM yCneBaeMoCTb CTYAEHTOB M3 pasHbIX rpymnn 40 AUCTaHLUMOHHOIO 00y4YeHus 1 BO
Bpems. CpaBHeHue ByeT npoucxoauTb Mo OGHOW U T xe aucumnnnHe. CTyaeHTbl 2-0r0 Kypca NpOXOoauIu
MaTepuasn Ha QUCTaHUMOHHOM 0BYyYeHUM, CTYLEeHTbI 3-ero - OYHO.

CryneHT 1
CryneHt 2
CryneHT 3
CryneHT 4
CryneHT 5
CtyneHT 6
CryneHt 7
CryneHT 8
CryneHT 9
CryneHt 10

CryneHt 11

CryneHT 12
CryneHT 13
CryneHT 14
CryneHT 15
CtyneHT 16
CryneHT 17
CryneHT 18
CryneHT 19
CryneHT 20
CryneHT 21
CtyneHT 22
CryneHT 23
CryneHT 24

Tabnuua 1

Tabnuua ycneBaeMoCTH CTYAEHTOB 0 U BO BPeMSl AUCTAHLIMOHHOTO 0byYeHus
CTyneHTbl 2-0r0 Kypca

CtyneHTbl 3-ero kypca

Crygent 1 73
CryneHT 2 93
CryneHT 3 91
CryneHT 4 73
CryneHT 5 91
CTyneHT 6 91
CryneHt 7 78
CryneHT 8 85
CryneHt 9 87
CryneHt 10 91
CryneHt 11 80
CryneHT 12 94
CryneHT 13 61
CryneHT 14 95
CryneHt 15 65
CtyneHT 16 91
CryneHt 17 85
CryneHT 18 95
CryneHT 19 63
CryneHT 20 91
CryneHt 21 80
CryneHT 22 61
CryneHT 23 63
CryneHt 24 61
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CTyneHTbl 2-0r0 Kypca CtyneHTbl 3-ero kypca

CryneHt 25 91 CrygeHt 25 77
CryneHT 26 91 CryneHT 26 91
CryneHT 27 76 CryneHTt 27 63
CryneHT 28 9 CryneHT 28 65
CryneHT 29 79 CryneHT 29 63
CryneHT 30 64 CryneHT 30 64
CryneHT 31 63 Crygent 31 61
CryneHt 32 61 CrygeHT 32 61
CryneHT 33 61 CryneHT 33 82
CryneHt 34 79 Crygent 34 77
CryneHT 35 CryneHT 35 69
CryneHT 36 CryneHT 36 64
Crygent 37 61 Crypent 37 62
CryneHT 38 91 CryneHT 38 67
CryneHT 39 65 CryneHT 39 62
CpegaHee 3HaveHve 72,79 76,05

PasHuua B 3 6anna MoxeT BOCMPUHUMATLCS B KAYECTBE MOrPELLHOCTM, MOoKa He MOCMOTPUM Ha pac-
npenenexne no oLeHkam

YcneBaemocTb CTYASHTOB 2-0ro Kypca
L
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=
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YcneeaemocTb CTYLEHTOB 3-ero Kypca
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Puc. 2.

Kak BuaHo, pasbpoc no oueHkam ctan 6onee BbipaxeHHbIM. [TosBUNCS paspbis Mexay 65 n 76 banna-
MW 1 KOHLIEHTPALMS OLEHOK NposBRsieTcs B npomexyTke mexay 76 n 90 6annamu. MoxHo caenath BbiBOS,
4TO CTYAEHTbI AeNnaloT 3afaHns POBHO HACTOMbKO, YTOObI YNIOXKUTLCS B OLEHKY “XOPOLLO”, Takke NOsSBUMMCH
oueHku B panoHe 100 6annoBs, 4To NOAHUMAET cpeaHuii bann.

113 3TOro MOXHO caenatb BbIBOA, AMCTAHLMOHHOE 0ByyeHne cnocobHO faTb YeTkoe pasaeneHue nto-
[EN MO aKTUBHOCTM U XXENAHMIO YYNTBCS.
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1. Speaking out of turn: How video conferencing reduces vocal synchrony and collective intelligence
[OnektpoHHbin  pecypc]. - Pexum  poctyna:  URL:  https://journals.plos.org/plosone/  arti-
cle?id=10.1371/journal.pone.0247655

2. Toppees B. OueHka BnusHUst paboTbl COTPYAHUKOB yAaneHHO [OneKTPOHHbLIN pecypc]. - Pexum
pocTyna: URL: https://www.rbc.ru/society/02/02/2021/60145d409a794772770ed336?from=newsfeed
(08.06.2021)

3. basa ycneBaemoCcTM CTyOeHTOB [OneKTpoHHbIn pecypc]. - Pexum pgoctyna:  URL:
http://dream.vvsu.ru:7777/EduCardWEB/ReportByGroupAction.do (21.07.2020)
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NCN0Nb30BARWNE MHDOPMALINOHHO-
0bPA30BATE/NbHOW CPEIbI LUKOJIbI LA
[OBbILIEHNA 3GDEKTUBHOCTIA
JI0CTWXEHNA PE3Y/IbTATOB ObPA30BAHWA

@UINMNOBA CBETNAHA BANEHTUHOBHA,
[I0KYYAEBA HATA/IbA F'EHHAIbEBHA

yqanTena MmatemMatukm

OCMWHKUHA TFOAMWNA HUKONAEBHA

yuuTEND XMMUM
MBOY r.Actpaxanu «COLL Ne 28»

AHHOTaUMA: B [AaHHOW CTaTbe OMMCbIBAETCS HeobXoammocTb  (POPMMPOBAHMS  MHAOPMALMOHHO-
obpasoBaTenbHOM cpedbl B LUKONE, HanpaBneHns paboTbl BCEX Y4aCTHMKOB 06pa3oBaTeNbHOMO mpoLecca B
9TOM HanpaBMneHnn, a TaKkke BO3MOXHOCTU €€ WUCMOMb30BaHWS A1 MOBbILLEHNS APPEKTUBHOCTM NpoLiecca
LOCTWXEHNS pe3ynbTaToB 06pa3oBaHms.

KntouyeBbie cnoBa: nHgopmaLmoHHo-0bpa3oBaTenbHas cpeaa, pesynbTatel 0bpasosanus, OrOC.

USE OF THE INFORMATION AND EDUCATIONAL ENVIRONMENT OF THE SCHOOL TO INCREASE THE
EFFICIENCY OF ACHIEVING EDUCATIONAL RESULTS

Filippova Svetlana Valentinovna,
Dokuchaeva Natalia Gennadievna,
Osminkina Lyudmila Nikolaevna

Abstract: This article describes the need to form an information and educational environment at school, the
direction of work of all participants in the educational process in this direction, as well as the possibility of using
it to improve the efficiency of the process of achieving educational results.

Key words: information-educational environment, results of education, FSES.

VHcbopmatnsaums obyyeHmns, Hapsay C APYrMMM 3HAYUMbIMU HanpPaBEHNSAMW HALMOHAMNBHOTO NPOeKTa
«ObpasoBaHue», SBNSETCS NPUOPUTETHON 3adaden B COBPEMEHHOM Wwkone. Pa3paboTaH u BHeapseTcs Le-
INbIN KOMMNMEKC MePONpUATUiA, 3a4aveit KOTOPbIX CTAHOBUTCA NOBbILEHNE 3(DPEKTUBHOCTU YKa3aHHOMO Npo-
ecca: 3akynka OOP, Heobxoanmoro KoMnbroTepHOro obopyaoBaHust ans ocHawenns OO, nogkntoyeHue
LKon K ceTu IHTepHeT, kpome Toro, BbINo npoBeaeHo MaclwTabHoe 0byyeHne neaarornyeckoro cocTasa, bbl-
11 c03AaHbl MHOPMALMOHHbBIE PECYPCHBIE LIEHTPbI U T.4.

AKTyanbHOCTb 9TUX nepemeH 00ycnoBneHa HeobOXOAMMOCTLI0 «CUHXPOHMU3ALMUY XU3HM obLlecTBa U
wkonbl. CTpemuTenbHas MHgopMaTU3aLms, NPOMCXoAsLLas BO BCEX cepax Xn3HEAeaTeNbHOCTH YenoBeka,
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He MOXET W He JOMMKHa 0OX0AMTL CTOPOHOM cucteMy 06pa3oBaHms. HakoHew, cuTyauums, Kotopas Croxunach
BecHomn 2020 roga, korga obydaroLumecs Bcex KON Bbinu nepeBeaeHsl Ha ANCTaHLUMOHHOE 0ByyeHune, noka-
3ana HeobXxoaMMOCTb W BaXHOCTb 3MEHEHMI, BHEAPSIEMbIX B 00pa3oBaTenbHyo cpeay.

ObpasoBaTerbHas cpefa — 3T0 OKPY)XEHUE, COBOKYMHOCTb COLMasbHbIX U NeJarormyeckux yCroBui,
obycnosnueaoLmMx ypoBeHb 06LLero pa3suTis 1 0bpasoBaHHOCTH NMyHOCTM [1]. Bkntoyasi B cebs u matepu-
anbHbIA, U CoLManbHbIA, U MEXITUYHOCTHBIN, 1 NPOCTPAHCTBEHHO-NPEAMETHbIN acnekTbl OTHOLLEHWIA, Cpeaa
OKa3blBaeT 3HauMMoe BIMsHME Ha npouecc 0byyeHus B LWkorne. B cBO oveperp, MHPOpMaLUMOHHas cpeaa
SBMISIETCA COBOKYMHOCTLIO TPEX SMEMEHTOB: AeATeNbHOCTb NAEN, coveTaHne pasHoobpasHbix (hopMm B3au-
MOZENCTBUS N KOMMYHUKaLW, MHPOPMALIMOHHAs MHGPACTPYKTYpa.

OBbeanHas 3TW NOHATUS B OAHO, Mbl NOSTyYaeM CrieaytoLlee onpeaeneHne: «CUCTEMHO OpraHU30BaH-
Hasi COBOKYMHOCTb CPEACTB Nepeaayn AaHHbIX, MHGOPMaLMOHHBIX PECYPCOB, NPOTOKOMOB B3aMMOLENCTBUS,
annapaTHO-NPOrpPamMMHOr0 1 OpraHW3aLMOHHO-METOANYECKOrO 0becneyeHns, OPUEHTUPOBAHHAs Ha yaoBre-
TBOPEHWE NoTpebHOCTEN Nonb3oBaTenel B MHDOPMALMOHHBIX YCryrax 1 pecypcax obpa3oBaTenibHOro xapak-
Tepar [2].

dopmMupoBaHue MHGOPMaLMOHHO-0Bpa3oBaTelbHON Cpedbl WKObl TpebyeT OT BCEro KonnekTuea (aa-
MWHWUCTPALMS, Neaarorn, poauTensckas OOLEeCTBEHHOCTb, YYEHUKM) OCYLIECTBAATL paboTy B CrieaytoLwmx
HanpasneHusx (puc. 1)

BeneHune
3/IEKTPOHHbIX
YKYpHanNos u
AHEBHUKOB

dopmupoBaHue

CO3AaHMe dopmuposaHue MHboOpMaLMOHHOM
» nHdopMaLMOHHO- KyZIbTYpbl
€4AnHOU 6asbl obpasoBaTesibHOM YYaCTHUKOB
AaHHbIX cpeapl obpaszoBaTenbHOro

npouecca

OpraHusayma
ceTeBoro
B3auMoaencTeme
MeXK 1y Bcemu
y4acTHUKaMM

Puc. 1. HanpaBnenus opmmpoBaHus UHHOpMaLIMOHHO-06pa3oBaTenbLHON Cpeabl B LWKOe

OpHako cenyac Mbl JOMKHbI FOBOPUTL O BKIOYEHWM B aHHbIN NepeyeHb HeobX0AMMOCTM (hopMUpOBaTh
NIMYHOCTHO-PA3BMBAIOLLMIA NOTEHLMAN 06pa30BaTENbHON OpraH13aLi, HanpaBeHHbI Ha JIMYHOCTHOE CaMo-
pasBuTHe 0BYYaOLLMXCS, a TaKKe FOTOBUTL UX K ADPEKTUBHOMY €r0 UCNONb30BaHMIo, kak B pamkax OO, Tak v
B pearnbHbIX (ObITOBbIX) CUTYaLMsIX, YTO, NO HaLeMy MHEHWUO, ByaeT cnocobCTBOBATL AOCTUKEHNIO Pe3ynbTa-
TOB 06pa3oBaHns, Lienb KOTOPbIX, N0 BOMbLLOMY CYETY, 1 €CTb (DOPMUPOBAHWE Y BbIMYCKHUKA K aKTUBHOM W
MO3WUTWUBHOW TPaXKAAHCKOM W XWU3HEHHOM No3numn. PaccMoTpum, Kakum 06pa3om anemeHTbl MHEOPMALMOHHO-
obpa3soBaTenbHON Cpeabl NOMOrakoT HaM yIyyLaTh 3TOT NPOLECC B COBPEMEHHOM LuKore (Tabnuua 1).
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Tabnuua 1
Ponb anemeHTOB MH(OPMaLIMOHHO-00pa30BaTeNIbHON CpeAbl B AOCTUKEHUM
pe3ynbTaToB 00pa3oBaHms

AnemeHT Onucaxue Ponb
& Bkniovaet B cebs HenocpeactBeHHoe | [paBMnbHO  CMPOEKTUPOBAHHOE  MPOCTPAHCTBO
;I“) S ¢usmnyeckoe  obpasoBaTtenbHoe  Mpo- | CNOCOBCTBYET HE TOMbKO NO3HAHMIO OKPYXAtOLLEro
o T CTPaHCTBO, HauMHas C OCOBEHHOCTEN | MMpa, HayYHbIX NPUHLMMOB U 3aKOHOB, HA OCHOBE
% 2 30aHusI, 3aKkaH4MBasi NOTEHLMArNbHON MO- | KOTOPbIX OH (PYHKLMOHMPYET, HO U aKTUBHOW CO-
= § OunbHOCTBIO  OByvaloWmMXCs, a Takke | LManusauuu LWKOMbHWUKOB, a Takke WHAMBUOYanu-
g = OCHAlLLEHHOCTbIO KMaCCHbIX KOMHaT 0060- | 3auun 0byyeHus (0cOBEHHO, ecrin OHa yuMTbIBaET
= pyAoBaH1eM v ap. OB3 obyyatoLymxcs).
= CoBOKYNHOCTb BCeX BWAOB B3aumopen- | Mo3BonsieT gocTuraTb MeTanpeaMeTHbIX pesynb-
E CTBUSI, Tak unm nHave cessaHHoro ¢ OO, | TaToB 06pa3oBaHuMs, Hanpumep, Yepes hopMupo-
E CTUNb OOLWEHNS C YYNTENsAMM M OOHO- | BaHME KOMMYHWKaTMBHBIX YY[l: oCyLlecTBnsTh
2 KnacCHUKamu, KopnopaTuBHas KynbTypa W | NNaHMpOBaHWE COBMECTHOW C YYMTENEM U OAHO-
Q atuka, cumsosmka OO, 0COBEHHOCTU CO- | KIacCHUKaMK [esaTenbHOCTH, YMETb paspeluatb
§ cTaBa obyvarowmxcs (NCUxonornyeckme, | KOHPINKTLI, BO3HWKAOWME B XOAe €€ peanusa-
?{ BO3paCTHblE, HALMOHarbHbIE U T.4.) U AP. | LMK, OCYLLECTBNSATL OLEHKY AEACTBWN NapTHEpa,
O a TaKkke YeTKO BblpaxaTb CBOE MHEHME W Ip.

OcobeHHocT  fesTenbHOCTM  obyyato- | CBsA3aH ¢ hopMmpoBaHMeM perynatueHbiX YY[,
&S WMXC B TeYeHne y4ebHOro AHs, CTUNMb | MOCKOMbKY MMEET HEMOCPEeACTBEHHOE OTHOLLEHME
% g npenofaBaHns y4nUTenemn, HaHChbl Mpo- | K LenenonaraHuio yyebHOM festenbHocTh oby-
S5 rpamMmbl - 0ByYeHWs, BKMIOYEHHOCTb BO | YaKOLLMXCS, YMEHWMIO OCYLLECTBNSATb KOHTPOMb Mo-
S g BHeayaUTOPHbIE 3aHATUS 1 Ap. Ny4YeHHOro pesynbtata ¢ 06pasLoM, a Takke Mo-
C = Ounn3oBaTb CUMbl M QHEPrUID AN AOCTUXEHMS

pesynbTara, MCXoas 13 0COBEHHOCTEN Cpeab.

o < KomneTeHTHOCTb y4yacTHMKOB 06pa3oBa- | [Mpu rpaMOTHOM MeSarornyeckoM COnpOBOXAEHNN
§ 5 TENbHOrO npouecca B pa3paboTke u | cnocobeTByeT pasBuTuio HaBbikoB 4K yepes oby-
=1 é BHeapeHun JOP, cTeneHb WX BKMIOYEH- | YatoLine BO3MOXHOCTM ucnonb3oBaHus S0P, ma-
Z £ HOCTM B CETEBOE B3aWMOZENCTBUE, | TepuanoB ceTn WHTepHeT, paspaboTok Apyrux
gj;j OCHALLEHHOCTb TEXHOMOrNYECKUMI Cpea- | negaroroB, CoBCTBEHHble paspaboTku obydato-
< CTBaMu 1 JOcTynom B VIHTepHeT v ap. LWMXCS U T.4.

Mol BUAMM, 4TO pa3BUTME MH(OPMALMOHHO-0Bpa3oBaTensHON Cpeabl, AENCTBUTENBHO, HEPa3PbIBHO
CBSI3HO C JOCTWKEHMEM pe3ynbTaToB 0bpasoBanus no PrOC yepes BkMoYEHME 0ByYaroWmMxcs BO BCe acnek-
Tbl NpoLecca 0byyeHns.

1.

Cnucok nutepatypbl

CroBapb NCUXOMOro-nefarornieckux NoHsTuiz: CnpaBoyHoe Nocobue 1 CTYAEHTOB BCEX cnewy-

anbHOCTeN 04HON 1 3a04HOM chopM 0ByyeHust / aBT.-cocT. KaneHHukosa T.I., bopucesuy A.P. — MuHck: BI'TY,

2017.-C. 42.
Bawmakos A.W., Ctapeix B.A. Cuctematnsaums MHOpPMaLMOHHbIX pecypcoB ans cgepbl obpa-

2.

30BaHus: Knaccudmkaums n metaganHole. - M.: 2003.
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BNWAHWE 3AHATAV CTY IEHTAMY
MU3UNYECKON KYIbTYPOU B BY3E HA CLIAYY
HOPMTTO

SEPHOBA U.B.,
MOroAuHA N.3.,
CUPUIOHOBA T.B.

cTapLume npenogasatenu kadeapbl B n C
®rbOY BO “Poccwitckuin TexHonornyeckui yHueepcuter MUPOA” r. Mocksa Poccus

CbIYEBT.C.

cTapLuui npenogasatens kaceapbl PB n C
®reQ0y BO “PYT MUUT” , r.Mockea

AHHoTauus: B cTaTtbe paccMaTpUBAETCS BNMSHIUE 3aHATUI (PU3NYECKON KyNbTypon CTyAEHTaMM PasfnyHbIX
BY30B Ha cfayy Hopm ['TO. YcTaHoBREHO, YTO (pu3nyeckasi NOArOTOBKA CTYAEHTOB SBMSETCS HEOAHOPOAHON B
CBSA3M C YeM HeobXxoaumo BbiCTpamBaTh YYebHbIN NPOLECC Takum 06pa3oM, YToObl APGEKTUBHO pa3BMBaTh
h13NYECKME KauecTBa CTYEHTOB.

KntoueBbie cnoBa: Komnnekc 'TO, cTyaeHTbl, (omanyeckas KynbTypa.

Abstract: The article examines the influence of physical education classes by students of various universities
on the passing of TRP standards. It is established that the physical training of students is heterogeneous, and
therefore it is necessary to build the educational process in such a way as to effectively develop the physical
qualities of students.

Keywords: TRP complex, students, physical culture.

AxtyanbHocTb. [lo 2014 roga B Poccuickoi ®eaepaumm oTcyTCTBOBaNa eamHas obLeaocTynHas cu-
cteMa OOBLEKTUBHOW OLEHKM (PU3MYECKOTO PasBUTUS HACENeHus, 4To [enano HeBO3MOXHbIM CpaBHEHWE
YPOBHS (PU13NYECKOW MOATOTOBMEHHOCTW YeNoBeKa B PasnuyHble NEPUOAbI XKWU3HW, yYalimuxcs LUKON, Konne-
[DKEW, UHCTUTYTOB, PErvoHOB. OTO NPUBENO K OTCYTCTBUKO KOHTPONS (PU3MYECKOW NOArOTOBIIEHHOCTM Hacene-
Hus Poccun. bnaropaps BospoxaeHnto Becepoceuiickoro gmskynstypHo-cnopTtueHoro (BOCK) komnnekca 'O
TECTbl M HOPMATMBbI CTanNW eAUHbIMU 4NN pasHblX rpynn rpaxaaH Poccuu.

B TOM uncne cnoxHo Bb1no OLEeHUTb (KU3NYECKY0 NOAFOTOBKY CTYAEHTOB Poccum 40 BBEAEHUS €AMHBIX
HopMaTuBHbIX cTaHgapToB [ TO.

B HacTosiLee Bpems cneumanucTbl obpallarTcs K npobrneme opraHusaumm rUan4eckoro BOCIUTaHNS
B By3e. [pexae BCero, 970 CBA3aHO C HWU3KUM YPOBHEM (DM3MYECKOrO pa3BUTUS CTYOEHTOB. [10 OLeHKaM uc-
crefoBatenell COBPEMEHHbIE CTyAEHTbl N0 cpaBHeHMo co ceepCTHUKamm 80-x M 90-x ro4oB UMEKT 3HaYM-
TerNbHOE OTCTaBaHWe Mo OCHOBHbIM NapameTpaM U3NYECKOrO PasBUTUS U ABUraTeNbHOW NOArOTOBMNEHHOCTH
[3]. 310 CBA3aAHO C MaANONOABMKHLIM 06Pa30M XM3HM, BO3POCLUMMM YMCTBEHHBIMM HArpy3kami, HU3KOM MOT -
BaLven ANns 3aHATUN (OM3NYECKOI KYTbTYPOil U CNOPTOM.

B paHHoM crnyyae BospoxaeHue ¢ 2014 r. komnnekca MO B Poccumn nocTaBuno nepes By3amu 3agaym
Nno JanbHeMLeMy COBEPLUEHCTBOBAHWIO (h3KybTYpPHO-0340POBUTENBHON paboTbl, NOBBILIEHNS YPOBHS (hu-
3M4eCKOM NOArOTOBMIEHHOCTM yyalleica monogexu. [Mpeanonaraercsa cucteMaTyeckoe npoBeaeHue Mepo-
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NPUATUIA, HanpaBneHHbIX Ha nponaraHay LeHHOCTen (U3NYEeCKON KynbTypbl, YBENUYeHe JONW rpaxaaH, pe-
YNAPHO 3aHUMAKOLLMXCS (IU3NYECKOW KyNbTYPOW U CMOPTOM, MOBbILLEHWE UX (PU3NYECKON NOAFOTOBMEHHOCTH,
Pa3BUTME OCHOBHbIX (PU3NYECKNX Ka4ECTB 1 HEOOXOANMBIX MPUKNAAHBIX HABLIKOB [5].

OBbekTnBHasA MHGOPMaLKUS O COCTOSHUM (PU3NYECKMX KaYECTB 3aHUMALOLLMXCA MOXET MOMOYb B 3-
(DEKTMBHOM YyrpaBneHnn y4ebHO-TPEHMPOBOYHBLIM NpoueccoM. [peanonaraeTcs, YTo 3aHATUS (DU3NYECKOW
KynbTypoil 1 COPTOM NONOXMTENLHO BIUSOT Ha caady Hopm BOCK [TO.

[MoaTomy uenb Halei paboTbl 3akryanach B paCCMOTPEHUN BAMSIHUSA 3aHATU (OU3NYECKOMN KyIbTy-
PO CTyAEHTaMM pasfnyHbIX BY30B Ha apekTnBHOCTL caayum Hopm BOCK ITO.

PesynbTat uccneposanus. 1og uanyeckoir NOATOTOBKOW MOHUMAETCS NeaarorMveckuit npouecc,
HanpaBneHHbI Ha BOCMUTaHUE PU3NYECKMX KAYeCTB U pasBUTME (DYHKLMOHANbHBIX BO3MOXHOCTEN, CO3at0-
Wux GriaronpusTHbIE YCMOBMS 419 COBEPLUEHCTBOBAHWS BCEX CTOPOH NMOArOTOBKM.

[0 AaHHbIM MCCreaoBaHUA 3aHATUS PU3NYECKON KYNTYPOI 1 CMIOPTOM MOMOXMTENBHO BUAOT Ha (PU3m-
4eCKyto NoAroToBKy CTyAeHToB. OTMeYaeTcs He0BXoANMOCTb AONONHUTENBHBIX 3aHSTUN, MOMUMO YPOKOB (Pr3u-
4ECKOW KynbTypbl. ATO MOTYT BbITb Kak CaMOCTOSATENbHbIE 3aHATUS, TaK U NOCELLEHUE PasfiNyHbIX CEKLuiA [2].

Komnnekc TO npegycmaTtpuBaeT NOATOTOBKY K BbIMOSHEHWIO M HENOCPEACTBEHHOE BbIMOMHEHWE
HaceneHMeM pasfimyHbIX BO3PACTHbIX rpynn (0T 6 4o 70 neT 1 cTapLue) yCTaHOBMEHHbIX HOPMATUBHbIX Tpebo-
BaHWW MO TPEM YPOBHSIM CIIOXHOCTM, COOTBETCTBYIOLMM 30110TOMY, cepebpsiHoMy 1 GPOH30BOMY 3Hakam OT-
nuuust «FotoB K Tpyay 1 obopone» (FTO). OgHa u3 3agad MO - BCECTOPOHHEE U rapPMOHUYHOE pa3BUTUE
FIMYHOCTW, KOHTPOMb (h13MYECKOM NOArOTOBIEHHOCTU HACENEHUS Pa3HbIX BO3PACTHbIX rpymn.

CpefHunin BO3pacT CTYAEHTOB B By3ax Yalle coctaBnset ot 18 o 24 net, yto coorsetctayet VI cTyne-
HW cgaun HopM [TO. Ou3KynbTYpHO-CNOPTUBHBLIA kKomnneke MO BKMYaeT psa TECTOB, BbISBMSIOWMX CTe-
NeHb pasBuUTUS ONpeaeneHHbIX PU3NYECKUX KavyeCTB, TakuX Kak cuna, 6biCTpoTa, BbIHOCIMBOCTb, TMOKOCT.
TecToBble HOPMbI COCTOSIT U3 pa3HbIX BUAOB cropTa [9].

B cBsi3u ¢ 3TUM ABNSETCA aKTyanbHbIM BONPOC O BHEAPEHUM B y4ebHbIv npouecc komnnekca I'TO, Ko-
TOPbIW AaeT BO3MOXHOCTb MpOaHanuanpoBaTb (HU3NYECKYH0 MOArOTOBIIEHHOCTb CTYAEHTOB U MyTU Aanb-
Heliluen paboTbl B 3TOM HanpaBreHuMm.

Hamu 6b1n1 paccMOTpeHbl UCCNEeROBaHNS aBTOPOB O (PU3NYECKOM NOArOTOBKE CTYAEHTOB PasfYHbIX
BY30B Ha OCHOBaHMM npoBefeHHbIX TecToB ['TO. B pesynbraTte 6bi0 BbISBMEHO CriedyloLlee: ypoBeHb (usu-
4eCKoW NOArOTOBMNEHHOCTW CTYAEHTOB B Pa3fuyYHbIX By3aX HEOAHOPOAHbIN.

lMpexae Bcero HeobxoanMo OTMETUTb, YTO HEKOTOPbIE UCCIef0BaTENM OTMEYAKOT HU3KUIA YPOBEHb (U-
3MYECKOW MOAroTOBKW CTYAEHTOB, NocTynatowux B By3 [4]. [poBeaeHHOe TecTupoBaHue cTyaeHToB Yal'y Bbl-
SBMNO HeBOnNbLUOW NpoLeHT (okono 1%) CTYLEHTOB, BbIMOMHAIOLMX HOPMATMBbLI Ha 30/10TOM 3Ha4ok. [locTa-
TOYHO cnabas usnyeckas NOLrOTOBKA BbISIBIIEHA Y AEBYLUEK MO CUIOBOW NOATOTOBKE, Y OHOLLEN BbISBIEHD
npo6erbl B NOArOTOBKE TakuX (U3NYECKNX KaYeCTB, Kak BbIHOCIMBOCTb 1 rMBKOCTb. Kpome Toro, aBTopb! UC-
CnefoBaHNs OTMETUK, YTO MOBLICUTL YPOBEHb PU3NYECKOW NOArOTOBMEHHOCTU CTYAEHTOB, OrpaHNYMBasCh
TOMNbKO 3aHATUAMW PU3NYECKOW KyNbTYpbl B paMKax y4ebHOro pacnucaHus, o0cCobeHHO Ha TPETbEM Kypce, He-
BO3MOXHO [4].

ABTOpbI UCCNeaoBaHMS pe3ynbTaToB TECTUPOBAHUS (PU3NYECKUX Ka4eCTB CTyLAEeHTOB B Bo3pacTe 18-25
net, obyvatowmxcs B AMI'Y komnnekcom 'TO Takke caenany BbiBog O cnabon guanyeckoint NoaroToBNEHHO-
CTM toHowel n gesywek. OcobeHHo cnabas NOAroToBKa BbISIBIEHA B Pa3BUTUN CUMOBbLIX KAYECTB Y FOHOLLEN U
Yy [eBYLLEK - CMNOBbIX KA4YeCTB U NpbIryyecTy [6].

B opyrvx By3ax uccnegosaTenu no pesynbTatam TECTUPOBAHUS OTMEYaIoT, YTO YPOBEHb PasBUTUS (u-
3M4ECKNX KayecTB CTYEHTOB, TaknX Kak rMbkoCTb, cuna, CUoBast BbIHOCAMBOCTb W NPbIry4eCTb COOTBETCTBY-
tot TpeboBaHusam VI ctynenun Hopm ['TO [1].

3aknwoyeHue. dusnyeckas KynbTypa W CMOPT OKA3bIBAET NONOXUTENBHOE BNUSHWE HA pas3BuUTUe u-
3M4eCKMX CNOCOBHOCTEN 3aHUMAIOLMXCS: TMOKOCTW, CUmbl, ObICTPOTBI M BBIHOCIIMBOCTU. [Ns BbINOMHEHNS
HopMbl ['TO ang ctygeHToB TpebyeTcs xopolas (usnyeckas NOAroToBKa, KOTOPYK MOXHO AOCTUYL C NOMO-
LUbHO CUCTEMATUYECKMX 3aHATUI PU3NYECKON KyNbTYPOM 1 COPTOM.

B pe3ynbTaTe yCTAHOBMEHO, YTO B LIEIOM YPOKN PU3NYECKON KyNbTypbl B By3ax OkasblBatoT bnaronpu-
STHOE BO3AEMCTBME HA Pa3BUTUE PU3NYECKUX KaYecTB CTyaeHTOB. OgHaKo aHanms pes3ynbTaToB TECTUPOBa-
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HWS cTydeHToB no Tectam ['TO nokasan HeJoCTaTOMHOCTb (PU3NYECKON NOArOTOBKM 3aHUMatoLmxcs. BHepd-
peHne n3KynbTypHO-CNOPTMBHOMO komnnekca ['TO B y4eBHbIM NpoLECC B By3e UMEET BaxHOe 3HauYeHue
npexae BCero noTomy, YTO MO3BOMSIET NPOCNeanTb 06LLY0 (PU3MYECKY0 NOATOTOBNEHHOCTb CTYAEHTOB, Bbl-
SBUTb UX Hanbonee 1 HaMMeHee pa3BuUTble PU3NYECKMe KayecTBa U CnocoBHOCTW. OpraHu3aumns 3aHATUK No
(h13n4ecKoW NOAroTOBKe B By3e AO/MKHA OblTb NOCTPOEHA TakuMm 0Bpa3om, YTOObI HALEnUTb CTydeHTa Ha
rapMOHWYHOE Pa3BUTHE BCEX KAYECTB — CUIbl, BbIHOCTIMBOCTW, MMOKOCTM U Np.
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STRATEGIC MANAGEMENT SYSTEM IN HIGHER
EDUCATIONAL INSTITUTIONS AS A PROBLEM

SHAMURATOV RUSTAM

Independent researcher of
Tashkent State Pedagogical University

AHHoTaums: [lockonbky MHTEPECHl OTHOCUTENBHO CTABMIbHbI BO BPEMEHM, PasHble TPynMbl BIMSHUS
MCMONb3YKT pasHble MeTOfbl BO3AEACTBMS Ha OpraHU3aumio, YTODbl CKOPPEKTMPOBATb €€ MOBEAEHWE B
COOTBETCTBUM CO CBOWMMM WHTepecamu. CriefoBaTerbHO, HEOBXOAMMO OTpa3uTb MHTEPECHl BCEX ee
CTE/KXONAEPOB Mpu  hOPMUPOBAHMN MUCCUM, KOTOpasi B KOHLEHTPUPOBAHHOM BUAE NPeAcTaBnsieT
COLEPKaHWe CyLeCTBOBaHWSI OpraHm3aLmm.

KniouyeBble cnoBa: npouecc Bbicliero obpasoBaHus, CTpaTernyeckoe ynpaeneHue, cuctema, npobrnema,
9KOHOMWKA, MEHEKMEHT, MEHEIKMEHT.

CUCTEMA CTPATErMYECKOIO YNPABNEHWUA B BY3AX KAK MPOBJIEMA
LLlamypaToB Pyctam

Abstract: Because interests are relatively stable over time, different influence groups use different methods to
influence the organization in order to correct organizational behavior in accordance with their interests.
Therefore, it is necessary to reflect the interests of all its stakeholders in the formation of the mission, which
represents the content of the existence of the organization in a concentrated form.

Keywords: higher education process, strategic management, system, problem, economics, management,
management.

The starting point in the formation of goals is the selected criterion of the task or efficiency to be
measured [1, 2]. Goal setting in the field of services has a number of peculiarities, which are conditioned by
the specifics of the services themselves and the process of providing these services, and complicate the work
on the development of action plans of relevant organizations. If in material production there is a fixed
relationship between economic factors and the results of activities, then in the provision of services, such a
relationship is more flexible and complex.

Today, collegial and hierarchical models of decision-making prevail in higher education institutions, in
which they often show their ineffectiveness in making strategic decisions [3].

Goal setting is the basis for the transition to the next process of strategic management - the process of
"selection and implementation of the strategy of the organization."

Strategy in strategic management in the selection and implementation of strategy means the next
direction of the organization in the market environment, the behavioral path, in which case the implementation
of activities should lead the organization to achieve its goals [4]. In the process of developing the strategy, the
economy's "What", "How?" and "For whom?" It will be possible to find answers to the main questions.

According to J.M. Evans and B. Berman, strategic planning is increasingly associated with marketing,
and in the future, perhaps, strategic planning may also be related to marketing [5].

V. Tomilov and T. In their book "Marketing concept of the formation of the optimal management
structure of the organization" Hakunovs argues that the use of marketing in the activities of the organization
radically changes the concept of management, the main thing is to develop an assortment in accordance with
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market demand. In the field of defining the goals and objectives of the organization, the decisive factor for it is
no longer the production capacity, but its market capacity [6]. Thus, marketing plays a key role in the process
of corporate strategic planning, so the interrelationships between the two disciplines - management and
marketing - are clearly visible.

The goals of marketing planning and the goals of organizational activities are fully compatible in
strategic management [7].

According to F. Kotler and K. L. Keller, “marketing is necessary for all such people who want to sell or
promote goods, services, individuals, places, events, information, ideas or organizations [8. 23 b]

Marketing Action Strategy “What?” and “Why?” to the question, and its introduction is “Who?”, “Where?”,
“When?” and “How?” answers questions.

Strategy and implementation are interrelated, as each strategic level assigns tasks to different, self-
appropriate actions [9].

Research has shown that there is a different approach to strategy selection. D. Traut's point of view
contradicts the generally accepted view that he believes that “strategy is not, as usual, top-down (what is to be
achieved is the goal, and then the ways to achieve the goal, and so on. the necessary tools will be sought -
strategies and operational planning will be carried out) "but should be developed from the bottom up. In other
words, the development of the strategy should be based on a deep knowledge of the real tactics of a particular
business and participation in its implementation. In his view, “the strategy should be to focus on crossing the
entire road, not on seeing the end of the road” [10].

In our opinion, it is necessary to combine both views, because in real practice, the organization can
develop several strategies at once and deal with their implementation.

The implementation of any development strategy will greatly depend on the availability of sufficient
financial resources. Higher education institutions are constantly striving for sources of funding, including
various levels of budget funds, founders' contributions and funds, revenues from paid educational services,
entrepreneurial and other income-generating activities, voluntary charitable donations and targeted
contributions of individuals and entities. , funds from other sources not prohibited by law.

The new paradigm of state management of higher education provides for the creation of competitive
mechanisms for the distribution of state subsidies among higher education institutions, the differentiation of
public higher education institutions according to their status and level of funding. Today, to some extent, the
trust is given to the endowment funds, which are formed at the higher education institutions, and at the
expense of their income it is planned to develop the higher education institution in the future [10].

Analysis of the strategies of higher education institutions in modern economic and social conditions has
allowed to distinguish their strategic authorship models (Table 1):

Table 1
Strategic behavioral models of higher education institutions

Strategy Feature

a strategy aimed at improving the core business of the higher education

Maximum quality institution and characterized by a high quality of education

an intensive strategy aimed at maximizing current financial results on core

Financial well-being activities

a strategy that begins to dominate non-specific (profile) activities for the

Diversification : SRR
higher education institution
L quantitative growth strategy of the main activity of the higher education

Globalization institution
Conservative a non-specific strategy with significant changes in activity parameters
Staanation a strategy characterized by a significant deterioration in the outcome

g indicators
Combined harmonization of several basic strategies
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The strategy of “stagnation” is characterized by the fact that higher education institutions are almost
undeveloped in the main areas of activity, and in some areas there is a gradual degradation, which affects
23% of higher education institutions selected for research.

An analysis of the activities of organizations that successfully implement their strategies shows that they
follow the following rules in their activities [5]:

1 First, goals, strategies and plans are better communicated to employees so that they not only
understand what the organization is doing, but also get involved in the strategy implementation process in
formal and informal situations, which gives employees a sense of commitment to the organization. ;

1 Second, management not only provides the necessary resources to implement the strategy in a
timely manner, but also has a target guide and performance plan and records the achievement of each goal
and each indicator.

At this stage, the greatest importance is focused on the internal activities of the organization to obtain
objective and accurate information.

Thus, at present, there is no single system of indicators that can help to assess the effectiveness of
higher education institutions and serve as a system of measurement of the investment potential of the
educational institution. In this regard, the formation of a system of regulation of the market of educational
services can not be considered complete.
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MOJOAEDULUT. NPODUNAKTUKA U METO/IbI
JIEYEHNA 3ABOJIEBAHWHM CBASAHHBIX C
HE[IOCTATKOM UOJIA

OKOMHAA 0J1br A BNAQUMUPOBHA

CTyOeHT
®r60Y BO «Camapckuii rocyaapCTBEHHbIN TEXHUYECKUN YHUBEPCUTET»
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AHHOTaUMA: o — SBMSETCS OLHUM U3 CaMbIX XXM3HEHHO BaXHbIX MAKPOANEMEHTOB MUTaHus. OH Heobxoaum
ANs1 HOPMasbHOro (PYHKLMOHUPOBaHUS opraHn3ma. [laxe npu maneiwem ero HegocTaTke YenoBeK YyBCTBYET
cnaboctb 1 anatuio. Mpu BonbLLeM e aetuumnTe pasBuBatoTCs ogoaeduumUTHble 3aboneBaHus.

UroBbl noaaepxmuBaTh 4OCTAaTOMHOE COAEPXKAHME 1104a B OpraHM3Me, YenoBeK MOXET ynoTpebnsTb He TOMbKO
npenapatbl, COAepXaLLye 3T0T MUKPOANEMEHT, HO W JOIKeH NOTpebnsTh 6onbLUe NPOaYyKTOB, CoaepXkalLlme ero.
B naHHom pabote npeactaBneHbl Cnocobbl NPOUNaKTUKA U METOAbI NeYeHns 3ab0neBaHni CBA3aHHbIX C
HeA0CTaTKOM oga.

KnioueBble crnosa: Vog, iogoaeduuyt, 6nioa, npodunaktika, neyeHue.

IODINE DEFICIENCY. PREVENTION AND TREATMENT OF DISEASES ASSOCIATED WITH IODINE
DEFICIENCY

Okopnaya Olga Vladimirovna
Scientific adviser: Voronina Marianna Sergeevna

Abstract: iodine is one of the most vital trace elements of nutrition. It is necessary for the normal functioning
of the body. Even with the slightest lack of it, a person feels weakness and apathy. With a greater deficiency,
iodine deficiency diseases develop.

In order to maintain a sufficient iodine content in the body, a person can consume not only drugs containing
this trace element, but also must consume more products containing it.

This paper presents methods of prevention and treatment of diseases associated with iodine deficiency.
Keywords: lodine, iodine deficiency, dishes, prevention, treatment.

Wop — KnioueBoil aNeMeHT, KOTOPbIN 0BECNIeYNBAET 30POBLE KMBOTHOTO OPraHM3Ma, Tak kak BCe BIAbI
obMeHa BeLLEeCTB 3aBUCAT OT FOPMOHOB LYMTOBUAHON xenesbl [1, ¢. 76]. B Tabnuue 1 npeacrasneHa cyTo4Has
notpebHOCTb B Moe.

Ecrnu yenosek He BygeT nonyyatb JOCTAaTOMHOE KONMMYECTBO MOAA, TO MOTYT HabnaaTbCsa Npu HexaaT-
Ke NPeACTaBneHHble HKe CUMNTOMBI:

e  PerynspHole 6onu B ronose, anatus, cnabocTtb, CHkeHNE paboTocnocobHOCTY;

e  3amennsercs peakuus 1 HapyLIaeTcs KOHLEHTPaLUUs BHUMaHUS;
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e  OcnabeBaeT namsTb, a TakKe opraHbl CIlyxa 1 3peHus;
e  OTeku NpaKTUYECKM Ha BCEX y4YacTkax Tena;
e [loBbIWAKOTCA NOKa3aTenNu YPOBHS XONeCTeprHa B KPOBY;
e  Peskoe yBennyeHue Tena B Macce;
e  XpOHWYecKue 3anopsl;
e  KOHBIOHKTMBUTI;
e  BO3HMKAET CyXOCTb KOXHbIX MOKPOBOB W CIIU3UCTBIX 0DOMNOYEK;
e [lynbc 1 apTepuansHoe gasneHne cHuxaroTes 4o 50-60 ygapos B 1 MuH;
e Habntogaetcs peskoe CHUXEHUE NOMOBOro BIIEYEHNS;
e Y KeHLMH HabniogarTca HapyLIEHUs MeHCTPYanbHOro uukna. [2, ¢. 2]
Tabnuua 1
CyTtoyHasi notpe6bHOCTL B MoAae no aaHHbIM BO3 (2005 r)
BospacTHble nepuoabl MoTpebHOCTb B 1104€, MKI
[etun oo roga 90
[etn 2-6 net 110-130
Jetn 7-12 net 130 - 150
oapoCTKX M B3pOCHble 150 — 200
BepeMeHHbIe 1 KOPMSILLME XKEHLLMHDI 250 - 300

BepxHuit npegen 6esonacHoro yposHs notpebnenns noga — 1000 mkr/cyt

Mop — 3T0 «CTPOUTENbHBII 3NEMEHT» FOPMOHOB LMTOBUHON Xenesbl U B Clyyae ero HeaocTaTka B
OpraHuame, kak npaBmno, BO3HUKAKOT HEKOTOPbIE FOPMOHASTbHbIE HAPYLLEHWS, KOTOPbIE HEe BCerga UMEKT Bbl-
paxeHHbI xapakrep. MNpuynHammn HegocTaTka noga B opraHuame MoryT BbiTb:

e  Cnuuen B opraHn3mM nocTynaeT HeJOCTaTO4YHOE KONMNYECTBO NOAa;

e B nuuwe B 6bonbLIOM KONMYecTBE cofepxarcs 6pom, Xnop, CBUHELL, KOTOPbIE B CBOKO 04epesb npe-
NATCTBYIOT YCBOEHWIO MOCTYNAKOLLEro ¢ NuLLen noaa;

e HepocraTtok B ynoTpebnsieMon nuLLmM Takux 3NIEMEHTOB Kak CefeH, LMHK, Mefb, KobarnbT;
BcnepacTaue 3aboneBaHuin WUTOBUAHOM Xenesbl HapyLlaeTcs 0OMEH Noga B OpraHn3me;

e MOBbILIEHHASA YS3BUMOCTb OpPraHWU3Ma K annepreHam;

e TOBBbILLIEHHbIN YPOBEHb pagmauum [2, c. 4].

MononeduunTHbIMM 3a6onesanuns unn W3 310 ecTb BCe NaTonorMyeckine COCTOSHUS, KOTOpble pas-
BMBAOTCS B NOMyNAUMK B pesynbTate Aeuuuta Takoro MUKpoarnemeHTa kak nog. OHu moryT BbITb npegoT-
BpaLleHbl NpW HopManus3auuy notpebneHus 1hoga YenoBekoM C MULLEN UMW C NMOMOLLBK MOACOAEPKALLUX
npenapaTos.

/ | LUIMTOBUAHON
|\ \ V: 2 Kenesbl

HopmanbHas 3006
Puc. 1. 3HaoMmnyeckuit 306 WUTOBUAHON Xenesbl
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Mpn HexBaTKke 110Aa B OpraHn3ame MoxeT obpas3oBaTbecs 300Hast aHaemus (cm. puc. 1) u obpasyertcs
300, KOTOpbI MOXeT cchopMmMpoBaTLCS Y YenoBeka B Ntobom Bospacte. OgHUM WX Npu3HaKoB 306HOM 3HIe-
MWW SBNISIETCH YBEIMYEHWe pa3MepoB LUMTOBUAHOM xenesbl. [pu: yXydleHun cutyauun 3T nposiBneHus
CMocoBHbI NepepacTy B pak LUMTOBMAHOM Xere3bl M ayTOUMMYHHbIA TUPEOUANT.

®opMbl, B KOTOPbIX MOXET NPOSBATLCS MOAHAA HEAOCTATOMHOCTL 3TO AMOLMOHANbHAs, Kapanonoru-
Jeckasl, aHemuyeckasl, UMMyHoge(ULMTHAs, OCTEOXOHAPO3HAs, OTeYHas, OPOHXONEeroyHas, rmHeKonornye-
ckas. [3, c. 112]

B cTpaHax ¢ pa3suTON NPOMBILLIEHHOCTLIO 40 CUX MOP NPUCYTCTBYET NpupoaHbin AeduumT ioga (CLUA,
KaHaga, LLsenyapus, Benukobputanus, CkaHauHaBCkue CTpaHbl, ABCTpanus), HoO peanusauums nporpaMmm nog-
HOW NMPOHUAKTUKM NpKUBENa K NOYTK NOSHOW NUKBUZALMM NOA-aeuUUTHBbIX 3abonesanui [4, . 30].

Mpounaktuka VO3 sHauntensHo 6onee adekTUBHA, YeM NedeHre ux nocneacTeuii, Tem 6onee 4to
HEeKOTOpbIE W3 HUX (YMCTBEHHAst OTCTaNIOCTb, KPETUHU3M) NPAKTUYECKN HEOBPATUMBI.

1. Maccosas nogHas npogunakTuka sensetcs Hanbonee s hHeKTUBHLIM METOAOM NPOPUIAKTUKA U
3aKnodaetcs B obaBneHumn conen 1moaa B NpoayKTbl MaccoBoro notpebneHus (conb, Boga, Xned, MornoyHble
NPOAYKTbI M Ap.), 4TO 06eCneumBaeT JOCTAaTOYHOE KOMMYECTBO COAEPXaHNS oA B OpraHu3Mm.

2. [pynnoBas iogHas NpounakTuka npegnonaraet npuemM crneyuanbHbIX WOLCOAEPXKaLLMX npena-
paToB OMpefdeneHHbIMU rpynnamn Mogein ¢ HambonbLUMM PUCKOM MoAoAeULMTHBIX 3aboneBaHuin (4etw,
NoapOCTKN, GEPEMEHHDBIE U KOPMSALLME XKEHLLMHBI).

3.  WHauengyanbHas ogHas npodunakTka npegnonaraeT UCMofib30BaHWe NPOAYKTOB NpenapaTos,
cogepxaliux noa, Ha uHaMBKMOyansHon ocHoBe. CornacHo pekoMmeHgauu BceMmpHoM opraHmsaumm 3apaso-
OXpaHeHMs!, BCEM NOAAM, NPOXMUBAKLMM B paiioHax ¢ AeuuUTOM 11oda, nokasaHo LOMOMHUTENBHOE Mo-
TpebneHue oga.

Cnepyet 06paTuTb BHUMaHWE, Y4TO UCMONb30BaHNe BUONOrMYECKM akTUBHBIX JOBABOK K MULLE, KOTOPbIE
COAepXaT HeCTaHAapTHYI 403y MoAa He MOXeT OblTb PEKOMEHOOBAHO B KaYeCTBe rpynnoBOA U WHAWBMAY-
arnbHOW MOAHON NPOMUNaKTHKK, OCOBEHHO Y WL C NOBbILIEHHBIM PUCKOM PasBUTUS MOLOAEDMLMTHON naTo-
norum (6epemeHHble, KopmMaLLme, 4ETU, NOAPOCTKM) [2, C. 7].

B pononHeHue K Bbllwe ykasaHHOM NpounakTukam, Ans neyeHns u npegynpexaeHnn noponeduumt-
HbIX 3a601eBaHuit YeNnoBEK MOXET Ha4aTb yNoTpebnaTb NPoAyKTbI ¢ 6ornee BbICOKUM COAepxaHueMm noaa.

Nyywmmm ncTouHrKkamu noaa SBNSITCSA Aapbl MOPS Takue Kak: MopcKas kanycra, yCTpuubl, kanbMapbl,
KPEBETKW, MUAWM, @ TaK xe B Mopckoit puibe. [ns npocdunaktukm I3 MCKNIOUMTENBHO MOME3HO BKMKYaTh
CBOW B paLUMOH NUTaHUs (PYKTbI, Arodbl 1 OBOLLW, HANPUMEP, Orypubl, KanycTy, Cnapxy, peabKy, WnuHaT,
MOPKOBb, MOMUAOPLI, KapTOdenb, ropox, peBeHb, KIyOHUKY, BaHaHb!, YK, IMYHBIA XENTOK U rpubbl, KOTOPbIE
coaepxaTt aToT MUKpoanemeHT. Cpeay Kpyn no COAepXaHWio 1oda NManpyeT NeHHas Kpyna, BTOpoe MecTo
3aHMMaeT rpeyHeBas, 3aTeM MLUEHNYHas U pucoBast. B NeTHWI? 1 OCEHHMIN CE30H CBOWM CTON crneayeT obora-
LlaTb CBEXWUMW TOMaTaMu, YEPHbIM BUHOTPAZOM, YEPHON CMOPOAMHOM, YepHONNOAHON psbuHo. [5, c. 15].
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[NTAHWE W ET0 POJIb B POLIECCAX
CTAPEHWA

WILEHKO UPUHA HOPbEBHA

CTYAEHT
®r60Y BO «Camapckuit rocy4apCTBEHHbIN TEXHUYECKUN YHUBEPCUTET»

Hay4HbI1l pykoeodumens: BopoHuHa MapuaHHa CepeeeeHa
K.M.H., doueHm
@Ir60Y BO «Camapckuli 20cy0apcmeeHHbIl TexHudeckull yHugepcumemy

AHHoTauma: [1ng HopmanbHOro gyHKLUMOHMPOBaHNS Hallemy opraHuamy Tpebyetcs 6onee 600 BuaoB nuta-
TenbHbIX BelecTs. Camo YeroBeyeckoe Teno MOXeT Npou3BOAUTL TONbKO HEBOIbLLYI0 ero YacTb - OCTanb-
HO€ MPVUXOANT C NULLEN.

MuTaHmWe - rmaBHbIN akTop NOALEepXKaHUs (U3NOMOTMYECKOTO COCTOSIHUS 1 HOPManbHOMO (yHKLMOHMPOBa-
Hus B No6oM Bo3pacTe. [uia AenCTBYeT He TOMbKO Kak MCTOYHWK SHEPTUM, HO U KaK eauHuLa, copepxallast
BonbLUOe KONMYECTBO BUTAMUHOB U MUKPOJIIEMEHTOB.

B naHHo paboTe paccmaTpuBaeTcs porb MUTaHUs B NPOLIECCax CTapeHus YenoBeka.

KntoueBble cnoBa: CtapeHue, OMOMNOXeHWe, MMTaHne, NPOAYKTbI, NALLA.

DIET AND ITS ROLE IN AGING PROCESS
Ishchenko Irina Yurievna
Scientific adviser: Voronina Marianna Sergeevna

Abstract: Our body needs over 600 types of nutrients to function properly. The human body itself can only
produce a small part of it - the rest comes from food.

Nutrition is the main factor in maintaining the physiological state and normal functioning at any age. Food acts
not only as a source of energy, but also as a source of vitamins and microelements.

This paper examines the role of nutrition in human aging.

Keywords: Aging, rejuvenation, nutrition, products, food.

CrapeHve YeroBeka - 370 rrobarnbHbIi 1 eCTECTBEHHbIN BUONCUXOMOrMYECKUA NPOLIECC, XapaKTepuay-
HOLLMIACS NOCTENEHHBIM, Pa3HO0BPa3HbIM 1 YCTONYMBLIM Pa3BUTUEM, KOTOPBIN B TOW UMK MHOW CTENEHN 3aTpa-
rMBaeT BCE YPOBHYM B1ONOrMYECcKoil opraHusauumm.

B npouecce ctapeHns nuwieBapuTenbHas cUCTeMa NpeTepneBaeT U3MEHEHUS!, HEraTUBHO BIUSIOLLME
Ha ee (PYHKLMOHArbHbIE BO3MOXHOCTW. Ha pa3BuTMe NPOLIECCOB CTApEHNS B 3HAUUTENBHON CTENEHN BNSET
OTCYTCTBUE OBWXEHWUI 1 CBA3AHHBIA C 3TUM FULLHUIA BEC. HEepreTnyeckas NoTpebHOCTb opraHu3mMa B NoXu-
IIOM BO3pACTe CHWXAETCA 3a CYET CHWKEHUS MHTEHCUBHOCTM OBMEHHBIX NPOLECCOB U CHKEHUS (DU3NYECKNX
Harpy3oK. CHXaeT (yHKUMOHAMNbHYI0 aKTUBHOCTb XENYAOUHbBIX U KULLEYHbIX XENes3, a Takke KpynHbIX nuLe-
BapUTENbHbIX XKeMne3 - NeYeHn n nogxenyaouHon xenessl. [1, ¢. 110]

BOnbLIMHCTBO NPUPOAHBIX BELLECTB NOCTYNAET B OPraHM3Mm YenoBeka ¢ nuwen. Mpu perynspHom yno-
TpebneHnn NpPOAYKTOB NMUTAHUSA W HANWUTKOB, COLEPXALLMX aHTUOKCMAAHTLI, 3a60neBaeMoCTb COCYAUCTbIMM
3aboneBaHMAMM 1 ONyXONAMM CPean HacemneHus pesko CHW3Wnach. M3BectHo, YTo 6onesHu pa3BuBaloTCS
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ropasgo pexe B ctpaHax CpeamseMHOMOpbS, YeM B cTpaHax CeBepHoW EBpONbI, rae XUTenu UMeT Jeno ¢
BbICOKM NOTpebneHneM oBoLLen, (hPYKTOB, ONIMBKOBOMO Macna, pbibbl 1 BUHa.

CylecTByeT Takke M3BECTHbIN "(hpaHLy3CKun napafokc", KOTOpbIA yKa3biBaeT Ha TOT pakT, 4To BO
OpaHUMK MyX4MHBI YMUPAKOT OT MH(apKTa MUOKapAa B [ABa pasa pexe, Yem, Hanpumep, B CeBepHon n HOx-
Hoi AMepuke. JTO CBSA3aHO C ynoTpebneHneM gpaHLy3amm KpacHOro BiHa, B KOTOPOM COAEPXMUTCS 6onbLUoe
KONMNYeCTBO NPUPOAHBIX (DEHONBHBIX COEAMHEHUA -aHTUOKCUOAHTOB. [2. C. 45]

OCHOBbLIBasICb Ha MEXaHW3Max OKUCMUTENbHbIX U BOCNANUTENbHBIX KOHLENUWA cTapeHus, goktop Mep-
PWUKOH Npeanonaraet, YTo 3TOT NPOLECC MOXHO 3aMeffIUTb Ha KNeTOYHOM YPOBHe, ynoTpebnss npogyKTbl,
BoraTble aHTMOKCUAAHTaMU U MUTATENbHBIMU BELLECTBAMM C MPOTUBOBOCMANUTESNBHBIM AeiACTBMEM. Kaxabli
NULLEBON NPOAYKT AENUTCS Ha TPW rPynMbl: yCUNUBAOLLME, YMEHBLIAIOWME UMW HE BAMSIOWME HA (DYHKLMIO
BOCManUTESbHOMO Npovecca.

[0 MHEHUIO aBTOPOB 3TOW TEOPUW, Pa3BUTLE BOCMANUTESNBHBIX MPOLECCOB KOHTPOIMPYETCS HACbILEH-
HbIMM XMPaMM 1 HU3KUM COAEPXXaHUEM caxapa, kKpaxmana, NoCTynatLwmMmMy ¢ nuLei, YpeamepHoe notpebne-
HWe KOTOPOW NPOUCXOAMNT Ha (hOHE CTpecca, FopMOHarbHbIX 3ab0ofeBaHWi, BO3AENCTBIS YbTPagu1oneToBOro
N3MTYYEHUS U CHKEHUS UMMYHWUTETA K CTapeHuio. UTo kacaeTcs npodykToB, GoraTbix BUTaMUHaMK U NPOTH-
BOBOCMANMNTENbHBIMU KOMMOHEHTaMM, TO KaXblil U3 HUX OTHOCUTCS K CrieaytoLieMY:

*  pblba XonogHOro Mops,

*  L|efIbHO3ePHOBbIE KYIbTYpbl,

*  CBEXME OBOLLYM 1 (OPYKTbI,

*  Opexu.

Pbiba 1 MopenpoayKTbl SBASKOTCA UCTOYHWMKaMW nornHoueHHoro Genka u xupa. OHu cogepxar Bce
HY)XHbIE aMUHOKUCIOTI, Kanuw, xeneso, pocdop, kanbLuin, MarHui, LMHK, BUHHbLIA KaMeHb, @ B MOpE - Takxe
nog n top, a Takke ButamuHbl A, D, B, PP. Pbibuit xup BO3rnaBnseT CAncok OMONaXusatoLLmx NpoayKToB
Bnarogaps cogepxawumcs B HEM KMCnoTam w-3, KoTopble 3awumiatot obonouky, nokpbisatowy OHK B
KneTke, oT pacnaga. Kucnotbl w-3 noMoratT yBENUYMTb NPOAOIKUTENBHOCTb KU3HW KNETOK U TEM CambiM
3ameqnuTb MpoLecc CTapeHus BCero opraHuama. Bbl MoxeTe 3ameHuTb ux Grogom u3 nococsi, dopen,
ckymbpum 1 TapTapa, 6oratbix w-3 kucnotamu. [3, ¢. 139]

OBoLM ¥ GOPYKTbI - UCTOYHMK 300POBbLS, MOMOLOCTU W KPacoTbl YenoBeka. PauyoH n3 osoLen un gpyk-
TOB HeobXxoauM AN NOAAEPXaHNS 300pO0Bbs Yenoseka. [lokazaHo, YTO (PPYKTbI 1 OBOLLW cofepxar BUTamu-
Hbl U MUHEparbl, B KOTOPbIX 0OCOOEHHO HEOBXOAMMO YNOMSHYTL MOA, Xeneso, Medb U kanuin. Conb Moaa 3a-
nyckaeT Bce 0OMEHHbIE NPOLECChbl OpraHnama, CTUMynmpys paboTy xenes BHyTPEHHe! cekpeLmmn, 0COBEHHO
LUMTOBMAHOW Xenesbl. Kanuesas conb 03Ha4yaeT (yHKUMOHMPOBAHME CEPAEYHON MbILLLbI, a COMM Xenesa u
MeZay y4acTBYIOT B NPOLECCe KPOBETBOPEHUS.

PacTutenbHble NpoayKTbl cogepxat BoMbLUOe KOMMYECTBO BUTAMUHOB, MUHEPASIOB, KIETYaTKW U OpY-
MMX XUMUYECKUX BELLECTB, HEOOXOAMMbIX ANS NPaBUNbLHOTO (OYHKLMOHUPOBAHMS YEIOBEYECKOTO OpraHu3ma.
OpyKTbI 1 OBOLLYM CMOCOBHbBI YKPENNATb UMMYHHYHO CUCTEMY YENOBEKa, 3allyLLias opraHnam oT 6omnesHeit.

B npogykTax w3 LemnbHOro 3epHa COAepKaTcs pacTBOpUMbIE B KIeTyaTke MpoayKTbl, KOTOpble MOryT
MOMOYb CHWU3WUTb YPOBEHb XOMECTEPUHA, a Takke B MPOLYKTaX PacTUTENIbHOTO MPOUCXOXAEHUS, TakuX Kak
OBOLLY 1 (OPYKThI.

Opexu SBNnS0TCS OTAINYHBIM UCTOYHUKOM BUTAMWUHOB rpynMbl B, KOTOpble He06X0ANMbI 4115 300POBbLS W
HOPManbHOro OyHKLMOHUPOBaHWA Mo3ra. OpexoBoe Macno cnocobCTByeT BblpaboTke anacTUHa M KonnareHa
B KOXeE, KOTOpble NOAAEPXMUBAIOT ee CTPYKTYpY. [4, . 12]

UTobbl NpefoTBPaTUTL CTApEHNe, O4EHb BaXXHO NMPaBUIbHO BbIBpaTh KynuHapHyt0 06paboTky npoayk-
TOB. TyleHOe MACO 1 pbiba BMOMHE MOryT BbiTb CbeAeHbl, MHOrAA XapeHble UMNu MPUroTOBIEHHbIE MOCIE
Bapku. YKapeHbIx 6tog nyyile usberatb, Tak Kak NPy WX NPUrOTOBIIEHNUN B NPeABAPUTENBHO Pa3orpeToM Xu-
pe 06pasyloTcs KUCNOPOaHbIE NPOAYKTbI, KOTOPbIE HapyLaoT paboTy NuLLeBapUTENBHON CUCTEMbI U NarybHo
BNMAKOT Ha neyeHb. [pn NpuroToBneHun msca 1 poibbl 6EMOK B HIX AeHaTypupyeTtcs (M. puc. 1), Yactb nog-
BepraeTcs crnabomy ruaponUTUYECKOMY PacLUEnsIeHNI0, COeANHUTENbHAA TKaHb pa3MArdaeTcs, NpPOAyKTb
CTaHOBATCS Bonee MArkUMM, nerye XyTCs 1 nyylle nepeBapuBatoTCs.
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Henatypauns

PenaTypanug

Puc. 1. [lenatypauus b6enka
OBoLuu 1 kpyny Takke nyywle ynoTpebnsTb B BUAE TYLUEHbIX, 3ane4YeHHbIX, BapeHbix Briog.
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AHHoTaums: [poBeAeHO N3yYeHUe KIMHWUKO-KNACTepHOW MoZenu MymnbTUGOKanbLHOTO atepockneposa, 0co-
BEeHHOCTeN HEMHBA3WBHOTO METOAA AWArHOCTUKM (PYHKLMOHAMBHOMO COCTOSIHUSA SHAOTENUS Y MOXWAbIX N
(61-75 neT) C KNMHUKON OCTPbIX COCYAMCTLIX PacCTPOMCTB B YCNOBMSX BackynspHoro ueHtpa Ne1 ropoga
Ypa. MocTpoeHre TpexknacTepHoi MOAENM Y N, BbICOKOTO COCYAMCTOrO pUCKka Nokasaro, 4To no Mepe yBe-
NMYeHNs BO3pacTa MOBbILLAETCS CyMMapHas TSHXeCTb COCTOSHNS Y BOIbHbIX C Ba30-AMHAMUYECKON ULLIEMUEN
C KIMHWYECKOW MaHUecTalmen CoCyancToro nopaxeHus BUCLEeparbHbIX OPraHoB, rOfIOBHOMO MO3ra U HUX-
HWUX KOHEYHOCTEW, BOBMEYEHHbIX B (DOPMUPOBaHUE NaTonornyeckoro deHotuna MOA.

KnioyeBble cnoBa: MynbTUOKambHbIA aTepocknepo3, HEMHBA3WBHLIA METOA AMArHOCTUKMA, (OYHKLMOHAMb-
HOe COCTOSIHWE 3HAOTEeNWs, doTonneTusMorpadus, KnactTepHbld aHanus, uwemuyeckas GonesHb cepaua,
LepebpoBackynspHoe 3abonesaHue.

THE POSSIBILITIES OF CLUSTER TECHNOLOGIES WITH NON-INVASIVE ASSESSMENT FUNCTIONAL
STATE OF THE ENDOTHELIUM IN THE CLINIC OF MULTIFOCAL ATHEROSCLEROSIS

Hasanov Azat Khamitovich,
Akhlyamova Aigul Ayratovna

Abstract: The study of a clinical and cluster model of multifocal atherosclerosis, the features of a non-invasive
method for diagnosing the functional state of the endothelium in high-risk elderly patients (61-75 years) in the
conditions of the Regional Vascular Center No. 1 in Ufa. The construction of a three-cluster model in persons
at high vascular risk showed that the total severity of the condition increases with age in patients with hemo-
dynamic ischemia with clinical manifestation of vascular lesions of internal organs, brain and lower extremities
involved in the formation of the pathological phenotype of MFA.

Keywords: multifocal atherosclerosis, noninvasive diagnostic method, functional state of the endothelium,
photoplethysmography, cluster analysis, coronary heart disease, cerebrovascular disease.
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EBponeickune pekomeHaaumn [1] nogvepkuBatOT BaXHOCTb PELUEHUS 3afad YnpaBIieHWs CepaeyvHo-
cocyauctbimu puckamu (CCP) npenmyLLecTBEHHO Y N, B BO3paCcTHOW kateropum oT 61 fo 75 ner, korga no-
BbILIAETCH CyMMapHas OTArOLEHHOCTb Y BOMbHbIX C reMOANHAMWNYECKON ULIEMUEN C KIMHUYECKON MaHUde-
CTaumeit CoCcyamncToro NopaxeHust BUCLEPaNbHbIX OPraHoB, LiepebpanbHOi 30HbI W HUXKHUX KOHEYHOCTEN C
YYETOM (DYHKUMOHANBHOTO COCTOSIHWSI SHAOTENNS, BOBMEYEHHbIX B (DOPMMPOBAHME NATONOrMYECKoro geHo-
TMNA MPY KNacTepHOM MOZENMPOBaHWW MynbTUOKanbHOro arepockneposa (M®A) [2-4]. B knuHU4eckom
npakTuke B nocrneaHee Bpemsi NosiBunCs OONbLLON MHTEPEC K MPUMEHEHMIO HEMHBA3WBHOMO METOAA AMarHo-
CTWKM (DYHKLMOHANBHOIO COCTOSHUS SHAOTENMUS C noMoLLbto dhoTonneTtusmorpacoum (PIr) [3].

B ocHoBe gaHHOro meTofa Kapamo-BackynspHoro obcneaoBaHns Haxogutes dotonneTuamorpaduye-
CKUIA NPUHLMN PETUCTPaLMM NYyNbCOBOM BOHbI, YTO MO3BONSIET NOMyYaTh OYEHb BaXHbIE KMMHUYECKME AaH-
Hbl€ O COCTOSIHAM apTepuanbHoOM cucTeMbl 6oNbHOMO, He Tpebys cneumanbHOM NOATOTOBKM Bpaya, NpoBOAs-
Llero 3T UcCnefoBaHMs Ha OCHOBE (PYHKLMOHMPOBAHWS HEMHBA3WBHOTO AWMArHOCTUYECKOrO annapaTHO-
nporpamMmHoro komnnekca «AHrnockaH-01». Mpubop MoxeT BbiTb UCMONB30BAH AN PaHHEN AMArHOCTUKM
cepaeyvHo-cocyamncTbix 3aboneBannii. OH NO3BONSIET BbISBUTL Camble paHHWE NPU3HAKM CUHAPOMA dHAOTe-
nanbHON AUCHYHKLMK, NO TUMY NYNbCOBON BOMHbI MOXHO OLEHWUTb XapakTep 3nacTU4HOCTM CTEHOK apTepuii.

Lenbro vccnenoBaHus sSBUNOCH OAHOLEHTPOBOE M3yYeHne 0COBEHHOCTEN (PYHKLMOHAMBHOMO COCTOS-
HWS 3HOOTENUS NPU KNacTepHOM MOAENUPOBaHUM MyNbTUGOKANBHOTO aTepockneposa y NoXunbix 60MbHbIX
ot 61 o 75 net B ycnosusx Cocyanctoro PernoHanbHoro LeHtpa Net r. Yobl.

Mamepuanbi, Memodbl. B 3aBUCYMOCTM OT NpenMyLLECTBEHHOTO MOpaXeHus cocyaucToro bacceitHa
BonbHble METOAOM NepPapXMYECKOrO aHanmaa kaTeropuanbHbiX nepemMeHHbIx Obinv pa3aeneHsl Ha 3 knactepa
COrMacHO KNMHWUYECKOW MaHuUecTaumn aTepocknepoTUIeckoro nopaxenus cepaua (1- knactep — 96 yeno-
BEK), roOfIOBHOTO Mo3ra (2-1 knacTep — 96 YenoBeK) 1 apTepUI HKHUX KOHEYHOCTEN (3-1 knactep — 96 yero-
BEK), NOATBEPXKAEHHBIX KOPOHapoaHruorpadmeit, ynbtpassykoson gonnepockonvein (Y3[C) marnctpanbHbix
apTEPUI LUEMN 1 TOMOBbI, @ TAKKE HKHUX KOHEYHOCTEN. [ins perncTpauum nynbcoBor BonHbl (Tuna A, B u C)
Ml gaTuvK ycTaHaBnMBanuM Ha ykasaTtenbHbli nanew, pyku ¢ OLEHKOW NyNbCOBOM ANHAMUKN W BapuabernbHo-
CTW NynbCcoBOro o6bema KpoBoToka. OnTuYeckuii ceHcop paboTaeT B pexumMe nHpakpacHom obnacTtu cnek-
Tpa (NUHUS NPO3pavHOCTV BUONOrNYECKON TKaHM), Y4TO MO3BONSET (DOTOHAM MPOXOAWUTL MO BCEW TOMLLMHE
KOHLIEBOW NanbLEBON hanaHr.

Pe3synbmambi. CpaBHUTENbHASA KIMHWYECKAs XapaKTepUCTUKa B MOXWUIION BO3PacTHON KaTeropuw
BonbHbIX C NEPBbLIM KacTepoM Nokasana Hanmuuve apTepuanbHom rnepTeHsun (AlN), YTo COOTBETCTBOBANO
nokasaTernsM BbICOKOro M 04eHb Bbicokoro pucka (100%). Mpu atom Habnoganock Hanuyue CTabunbHoi cTe-
Hokapaun y 81,2% nuu, u3 Hux 42,7% (n=41) 6onbHbIX UMeNW nepeHeceHHbI MHapkT Muokapda (VM) B
NPOLLOM.

B rpynny BonbHbIX C NPEUMYLLECTBEHHBIM NOPaXEHUEM MaricTpanbHbIX COCYA0B FONIOBHOTO MO3ra (2-i
KnacTep) B NOXWIION BO3PACTHON KaTeropum BOLUMM 48 MyXUnH U 48 XeHLIMH. MeMnyeckuin MHCYnbT BCTpe-
vancs B 45,8% (n=44) HabniogeHwi, TpaH3UTOpHbIe LepebparnbHble ULEeMUYECKNE MPUCTYMbI B COYETAHUM CO
CTEHO3MPYIOLLMM aTepOCKIepo30M COCYAOB rONOBHOTO Mo3ra B 7,3% (nN=7), XpOHMYeckas ULeMUs rONOBHOrO
Mo3ra 3 cTeneHu B 6acceitHe BeCTUOYNo-6a3nnnspHoi 30HbI C CMHAPOMOM BecTubyno-atakcum B 18,7% (n=18).

Cpean noxurbix NuUL TPETbEro knacTtepa 6bino 96 MyXYnH M KEHLWMH ¢ npeobnagaHnem GonbHbIX €
4eTBEpPTbIM pUCKOM W TpeTben cTaaueit Al 80,2% (n=77). CuHapom Jlepuiua B coeTaHmM C OKKIO3en noa-
B3[OLUHbIX, MOBEPXHOCTHbIX BEAPEHHBIX apTEPUIA, FAHTPEHO NEBOI FONEHN U CTOMbI BbISBIEH Y 11 6OMbHbIX
(11,4%). Cpean 6omnbHbIX MOA ¢ NpeumyLLeCcTBEHHbIM MOPaXeHUeM Nepudepuyeckx aptTepun UMennucb
cnyyam Harmums y Hux CL 2 Tuna, KOTopbIi B 9TOM rpynne ycTaHoBmneH B 59,4% (n=57) HabniogeHnn u npe-
obragan y nauneHToB C OKKIO3Wen 3agHen Bepuosoi apTepuu cnpasa B 12 cnydasx (21,1%), ¢ Tpocuye-
ckoi si3Bo mpasoit ctorbl 15,8% (n=9), XpOHWYeCKoi apTepuarnbHON WILEMUEN HUWXKHUX KOHEYHOCTEN
(XAUHK) Il ctenenmn 29,8% (n=17), XAUHK IIl ctenenu 21,1% (n=12), XAUHK IV cTeneHn (40,3%) (n=23).

CornacHo nonyyeHHbIM pesynbtatam My noxunbiX UL M3MEHEHWS NyNbCOBON BOMHbI TUNa A Bbl-
SBNANUCH NPEUMYLLECTBEHHO Y MyX4mMH 1-ro knactepa (77,05+4,59% — P,.4=0,0368) v eHWwuH 2-ro knactepa
(80,21£3,75% — P3.4=0,0385). MokasaTenm KOHTYpPHOrO aHanW3a NynbCOBOI BOMHbI TUNa B cpeay naumeHToB
M®A noxunoro Bospacta Hanbonblmne 3HAYEHUS BbISIBNEHbI Y Myx4uH 3-ro knactepa (34,12+2,27%), 4to
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0Ka3anoch Bblle No cpaBHeHWo ¢ 1-bIM (17,06+2,82% — P4.2=0,0265) u 2-bim knactepamu (14,81+£2,73% -
P24=0,0228). Cpeau XeHWMUH 3Ha4MMble U3MEHEHUS KOHTYPHOrO aHanu3a nynbCOBOW BOMHbI TUNa B 6bino
npeobnagaHne 3TOro NokasaTtens Cpeam NuL KOHTPONbHOM rpynnbl (26,3942,16%) no cpaBHEHMIO C 6OMbHbI-
M MOA (P1-2=0,0364; P1-3=0,0358; P14=0,0287). MokasaTenu nynscoBon BOMHbl TUna C B NOXWUIION BO3-
pacTHOW KaTeropum nokasanu Hawbosnee BbICOKME LNGpbl KOHTYPHOTO aHanu3a cpeam nuL rpynmbl KOHTPONS
Mo CpaBHEHMIO C naumeHTamm Beex Tpex knactepos MOA (P1-2,34=0,0000).

AHanus Bo3pacrta cocyanucTon cucTeMbl nokasan npeobnagaHue 3Toro nokasaTens y MyX4YuH U XeH-
LMH BCEX KNacTepoB B CPaBHEHWUW C rpynnon koHTpona (P234-1=0,0000). Cpeayn MyX4uH Noxunon Bo3pacT-
HOW KaTeropun He BbISIBIIEHO 3HAYMMBIX MEXKMACTEPHBIX Pa3nuyunin, a Cpeam XeHLWMH bruonornyeckuin Bo3-
pacT cocyamucTon cuctembl npeobnagan y nauneHTok co 2-biM krnactepoM (68,52+1,46) npu cpaBHeHUu ¢ 1-
bIM (60,71£0,91% — P3-2=0,0475) n 3-um knactepamm (60,51+2,25% — P3-4=0,0452).

LLikana xecTkocTn cocyo Y 60nbHbIX MDA noxunoro BospacTa bbifia 3HaUMTENBHO BbILUE MO CpaBHe-
HWIO C KOHTpOIbHOM rpynnoit (P2,34-1=0,0000). CtaTUCTMYECKM 3HAYMMble pe3ynbTaTbl Bbinn NonyyYeHbl npu
CpaBHUTENBHOM aHau3e 3-X KracTepoB Cpeay My>XYWH W XEHLLWH, NpK 3TOM 3TOT NapameTp Y Hux npeobna-
Aan cpeam 60nbHbIX 3-r0 KnacTepa, Y KOTopbIX Habmoganuch 3HaunTenbHble KonebaHns XeCTKoCTM COCya0B
MO CPaBHEHWO C NepPBbIM M BTOPbIM Knactepamun — (P42=0,0321; P4-3=0,0311) y MyxuunH n (P4-2=0,0484; P4
3=0,0411) y xeHwwuH. BapnabenbHOCTb MHAEKCA CTpecca B HalleM HabriogeHun pasnnyanach npu cpasHe-
HAM MOA ¢ KoHTponbHOM rpynnon (P2,34-1=0,0000), Npu KOTOPOM 3HAUMTENBHYO A0SO C BbICOKUM MoOKasaTe-
NieM reMoguHamMmnyeckoro ctpecca cpean 6onsHbIx MOA 3aHUManu Myx4nHbl 2-ro knactepa (241,81+28,89 -
P3-2-0,0231; P3-4=0,0188) 1 xeHwwuHbl 3-ro knactepa (210,24+14,52 — P4»-0,0102; P4.3-0,0208).

Bbig00: MpoBeaeHHOE KccrnefoBaHne nokasano, YTo C YBENMYeHMEM Bo3pacTa MoBbILLaeTes CyMmap-
Has TKECTb COCTOSHUS Y BONMbHbIX C FEMOAMHAMUYECKON ULLEMMEN C KITMHUYECKON MaHUecTaumuen cocyan-
CTOr0 NOpaXeHUs BUCLEParbHbIX OPraHoB, FONIOBHOTO MO3ra U HIMKHIX KOHEYHOCTEN C Y4ETOM (hYHKLMOHaMb-
HOMO COCTOSIHWSI SHAOTENNS, BOBMIEYEHHbIX B (DOPMMPOBAHME MATONOTMYECKOTO (PEHOTUMA NpW KNacTepPHOM
mogenupoBaHu MOA, 4To BO MHOTOM onpesenseT BbICOKUN YPOBEHb CEPAEYHO-COCYANCTON OTATOLLEHHOCTY
y 9TOW KaTEropum nawLneHToB.

Peructpaumst KOHTYpPHOrO aHanusa nynbCOBOM BOMHbI C MCMONb3oBaHWeM npubopa «AHrnockaH-01»
BbISIBUW KMWHWKO-reMOAMHAMUYECKNE HapYLUEHUS SHAOTENWANbHOM (OYHKLUMW Y NaLMEHTOB BbICOKOTO COCY-
puctoro pucka ¢ Hanuynem MOA. [aHHble doTonneTuamorpadmn y NOXWUbIX UL U3MEHEHUS NYNbCOBOW
BOMHbI TUMa A NPEUMYLLECTBEHHO YCTAHOBEHbI Y MYXUIH NEPBOTO KnacTepa v KEHLLMH BTOPOro KnacTepa.

JKecTkocTb COCyL0B Y MyX4MH € 1, 2 1 3 KnactTepamut HAMHOTO NPEBbILLIAN HOPMarbHbIE BENUYUHLI. Ta-
Kue e CTaTUCTUYECKN 3HaUMMble pe3ynbTaTbl Oblin NOMyYeHbl NpK CPABHUTENBHOM aHanu3e TPeX KnacTepoB
CPean XeHLMH, Y KOTOpbIX Habmoganucb 3HaunTenbHble KonebaHWs eCTKOCTU COCYAO0B MO CPABHEHMIO C
KOHTPONLHOM rpynnon. BaprnabenbHOCTb CTPECCOBOMO MHAEKCA C BbICOKMM NOKasaTenieM reMoANHaMUYECKOrO
HanpsbkeHus cpeam 6onbHbIX MOA 3aH1Manu Myx4nHbl BTOPOTo KnacTepa U XEHLLWHbI TPETLEro Knactepa.
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JIEYEHVE bONbHBIX G 3ABONEBAHMAMM
TEPMWHAJIbHOW YACTH XONELOKCA W
HAPYIUEHUAMW ®YHKLINK DATEPOB
COCOYEK ABEHAALIATUNEPCTHON KWULLKWA

AHTMBAEB 3APVIBEON,

bATWPOB [1ABPOH HICYOBIY,
[MMPMATOB LUEP30/, LIAPMTOBHY,
AHTNBAEB OTABEK 3APUBBONEBNY

Bpayu
Xope3mckuit 06nacTHOM MHOrONPOGUIbHBIN MEOULMHCKUI LLEHTP

AHHoTauus: B ctaTbe paccMOTpeHbl 3a00MeBaHUS TepMUHANBHOM YaCcTU XONeaoKea U HapyLUEHNs! (YKHLMN
(haTepoB COCOYEK ABEHaALATUNEPCTHON KMLIKM. AHANMM3VNPOBAHO PAacrpoCTpaHeHWe AaHHbIX 3aboneBaHuit
CPEAM MYXYMH W XeHLMH. MpuBeaeHbl NpaKTUYeckue pekomMeHgaLmuy no npodunakTuke 3abonesaHms.
KnioueBble cnoBa: xonegoke, TepMUHaNbHas YacTb, haTepoB COCOYEK, ABEHAALATUNEPCTHAS KULLKA.

TREATMENT OF PATIENTS WITH DISEASES OF THE TERMINAL PART OF HOLEDOX AND
DISTURBANCES OF THE FUNCTIONS OF THE FATHER OF THE TWELVE-FINGER PAPER

Yangibaev Zaribboy,

Batirov Davron Yusupovich,
Pirmatov Sherzod Sharipovich,
Yangibaev Otabek Zaribboyevich

Abstract: The article discusses diseases of the terminal part of choledox and violations of the function of the
duodenal papilla vaters. The distribution of these diseases among men and women was analyzed. Practical
recommendations for the prevention of the disease are given.
Key words: choledox, terminal part, vater papilla, duodenum.

BsepeHue: B nocneaHue rogbl NOBCEMECTHO pacTeT KONMYeCTBO GOMbHBLIX KOMMMEKCHBIM KaMEHHbIM
X0ONneuucTuToM ¢ 3abonesaHusaMI TEPMUHANBHOMO oTaena xonegoxa (XTQ) u gyoaeHanbHbIM Me TEOPU3MOM
(FS). CerogHs ata naTonorus YCneLwHo NeYUTCS SHAOXUPYPrUYECKUMI METOAAMM: XKENYHbIN Ny3blpb YAANSOT
C NMOMOLLbHO NanapoCKOMUYECKON XONELMCTIKTOMUM, a HapylleHus npoHuuaemoctt (HTQ) u (FS) nevat ¢
NOMOLLbK 3HAOCKOMMYECKoi nonunnocuHkTepotomn (EPST) v caHauum (yoaneHus kaMHen B XKen4HOM
ny3blpe), NPOMbIBas XenyHble NPOTOKM B XonaHrut u Ap.). OgHako 3T MeTodbl He BCEerda BO3MOXHbI.
[Mo3TOMY B HEKOTOPbIX Cryyasx Heobxoaumo npuberatb K TPAAULUMOHHBIM METOAAM NTEYEHNS STUX NATONOTUNA,
0CO6EHHO B OTAENEHUSX HEOTOXHON XMPYPrisv 1 obLLern Xupypruwu.

Llenb uccnegoBaHua: ontuMu3auns pesynbtata XMpypruyeckoro NeveHnst BonbHbIX ¢ HapyLweHWeM
npoxuuaemoctn (KYX) n npoHuuyaemoctu datepoBblx cocoukoB (PC) 3a cyeT NOBbILLEHUS NPOHULAEMOCTM
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ABEHAALATUNEPCTHOM KMLLKM.

Matepuanbi n meToAbl uccnefoBaHma. VccnenoBaHbl pesynbTaTbl XMPYPruyeckoro BMeLLATENbCTBa
51 6onbHbIX, NepBOHAYarbHO  MPOOMEPUPOBaHbIM B CBS3M € HapyLUEHWEM  MPOHMLAEMOCTY
ABEHaaLAaTMNepCTHON KuLkW. BospacT naumeHToB ot 34 fo 77 net. B uccnenoBaHux yyacteoBanm 12 Myx4mH
(23,53%) 1 39 xeHwuH (76,47%). Bcem BonbHbIM Bbina BbINOHEHA KOMOMHALMS LIMCTUKOXONEAOXONUTOTOMUM
B 14 (27,45%) cnyvasx u B 37 (72,55%) cnydyasx cynpagyofeHanbHOW XONeJOXOTOMUU KENMYHbIX NyTeW
(yoaneHue KamHen B XEMYHbIX MPOTOKaX, MPOMbIBaHME U Ap.). B pesynbrate UMCTOXONEA0XONMTOTOMMM
NpoBefeHO HapyXHOe ApeHnpoBaHue xonesoxa no Mukosckomy. YcraHosneHo, uto B 9 (17,65%) cnyyasx v B
5 (9,8%) cnyyasx ucnonb3oBanacb bannoHHas aunartauus. CynpagyofeHansHas xonegoxonutotomms B 16
(31,37%) crnyyasix ¢ KOMMPECCUOHHbIM XonegoxoayofdeHoaHacTomo3oM (CXDA), nanunnocquHKTEPOTOMMS
PST) B 7 (13,73%) cnyvasix, a Takke ¢ aByctopoHHen uHtybauuen PST + XDA (ITIN) B 14 (27,45%) cnydasx
FS). Mpu atom (NCT) BbINOMHANM 3HLOKCONEA0KCUANBHO.

Pesynbtatbl. [lpu HabntogeHnsx nocne onepauuy yctaHoeneHo, 4to 3 (5,8%) naumeHToB
Habntoganacb auactasypus, npu 3ToM 2 nauueHTa - nocne 6annonHon gunatauum (FS), 1 naumeHT - nocne
HapyxHoi Tpybku u 1 naumeHt - nocne (MCT). lMaHkpeoTUT oTYeHOM popmbl 0BHapyxeHo Yy 4 (7,8%)
NauWeHToB, U3 HUX Yy 2 naumeHToB - (OC) nocne bannoHHown aunatauuu, y ogHoro - nocne (MNCT) u ewe y
oByx - nocne XOA. B 2 cnyyasx OTMeYeHbl MOCMeonepaumoHHble OCMOXHEHWS [pyroro Tuna,
KPaTKOBPEMEHHOE WMCTEYEHME XKenum U3 KOHTPOMbHOI TPYDKW, B 0AHOM - nocne paclumpenus GannoHa ¢C, a
B 2 CNyyasx BblJENeHWe Xenunm caMOoCTOSTENbHO NpekpaTunoch depes 5-6 gHen. Bce 9TW maumeHTbl
MOMHOCTbIO BbI3AOPOBENM NOCNE KOHCEPBATUBHOIO NEYEHUS.

3akntoyeHune: Takum 0Bpa3om, y naumeHToB C HapyweHuem nposogumocTh OTC-XTQ-FS oyeHb
BbICOK MPOLEHT OCMOXHEHUIA NOCNEe TPAAWLMOHHBIX METOAOB XMPYPTMYECKOro feyeHusl, a 370, B CBOH
ovepenb, TpebyeT XMpyprveckoro Neyvenus, Yto TpebyeT AarnbHenLero COBEPLIEHCTBOBAHNS 3TUX METOLOB.

—~ o~
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THE EFFICIENCY OF GEL CONTAINING STEM CELL
PROTEINS IN EXPERIMENT

LIYMAH 3.A.,
CHUYKAP [1.A.

aCCUCTEHTDI KaCbeD,pbl MGD,MLJ'MHCKOVI Buronorumn 1 reHeTnkK

KOPOTKOB A.B.

KaHAnOaT MeQUUNHCKUX HayK

MAKEEB 0.

npocheccop, AOKTOP MeANUUMHCKUX HayK
Ypanbckut rocyapCTBEHHbI MeAULIMHCKUA YHUBEPCUTET,
WHCTUTYT MeguUMHCKMX KNETOYHbIX TexHonori, Exkatepunbypr, Ekatepunbypr, Poccus

AHHoTaums: bbino nokasaHo, 4to npenapar Ha OCHOBE OCTAaTKOB CTBOJIOBbIX KIETOK obnagaet cnocobHo-
CTbt0 OKa3blBaTb 030paBliMBaroLLEee AENCTBYIE Ha KNETKW KOXW YerloBeka.
KntoueBbie cnosa: pesuTanusauuna, KoOCMeTU4YeCKMe npenapatbl, 3KCTPAKTbI, CTBOJIOBLIE KITETKN.

JOOEKTUBHOCTb I'ENA, COAEPXALLEIO BEJIKU CTBOJIOBbIX KINETK, B 9KCMEPUMEHTE

Shuman E.A.,
Sichkar D.A.,
Korotkov A.V.,
Makeev 0.G.

Abstract: It has been shown that a preparation based on stem cell debris has the ability to have a revitalizing
effect on human skin cells.

Key words: revitalization, cosmetic preparations, extracts, stem cells.

INTRODUCTION

The skin, as one of the most important human organs, has a heterogeneous structure and includes cells
of two germ layers - ectoderm and mesoderm. Therefore, the approach to improving the state of this organ
should be complex: to provide for the effect on the epidermis, basement membrane, dermis itself and mi-
crovessels that vascularize the latter.

Exposure directly to the epidermis is usually limited to accelerated desquamation of epidermal cells or
the temporary superficial effect of moisturizers. An alternative is to target the dermal layer. At the same time,
the greatest interest among the constituents of the dermis is its cellular basis - fibroblasts present in the dermis
in varying degrees of maturity, especially young fibroblasts that retain the ability to divide.

The multiplicity of possible regulatory effects on these cells provides a constant search for new specific
regulators of fibroblast growth, as well as a fundamentally new approach involving cellular reprogramming. In
an attempt to find specific substances in the cytoplasm, embryonic genes, mi-RNA, and translation proteins
from embryonic genes were examined. By trial and error, it was Shinya Yamanaka who, among more than 30
genes, managed to identify 4 genes, the expression of which achieves reprogramming of mature fibroblasts,
which, however, does not exclude the participation of other components that provide an extended effect.
Therefore, fibroblasts, which form the basis of the dermis, are the most suitable candidates for targeted effects
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of the developed cosmetic product. Since even incomplete reprogramming can restore the ability to divide fi-
broblasts and, thereby, give a new quality in the processes of skin regeneration.

Materials and methods

During the study, samples were studied:

Active - solution No. 1.

Gel base - solution No. 2.

As a control, we studied the culture of fibroblasts without adding the test solutions.

All studies were carried out in special culture blocks (clean rooms). Manipulations with cell cultures - in
zone A of the cleanroom (according to GMP), cultivation and daily microscopic control of the state of cell cul-
tures - using an inverted microscope with a photo-documentation system Olimpus SKX 41 (Olympus Europa
SE & CO. KG, Japan) - in zone B.

Based on the previously obtained results, the working concentration of the asset for research was se-
lected - 60% of the asset, 40% of deionized water.

The specific function of fibroblasts was assessed by the inclusion in macromolecules of labeled selective
precursors of DNA synthesis (214C-thymidine), collagen (L-U14C-proline) and RNA (63H-uridine) (all Amer-
sham Pharmacia Biotech radiopharmaceuticals). Radionuclides with an activity of 37 kBq / ml of medium were
added to 150 cm2 mattresses simultaneously with 0.5x106 fibroblasts from a secondary 18-day culture. The
experiment was interrupted after three days of cultivation, fibroblasts were removed from the flasks with trypsin-
Versene solution according to the standard method and counted on a Scepter 2.0 semi-automatic counter. The
counting of radioactivity was carried out in an alcohol-toluene scintillator on a liquid scintillation counter (count-
ing efficiency for carbon - 98%, for tritium - 56%). Results were expressed in becquerels per 106 cells.

In order to study collagen synthesis, after removal of fibroblasts with a 0.2% trypsin solution that does not
damage collagen fibers, the vials were repeatedly washed to remove the labeled L-proline that was not included.

Metalloproteinase 1 activity was studied using commercial MMP Elisa Kits (Cusabio) according to the
manufacturer's protocol.

Upon receipt of a cell culture from a clinically healthy donor, three clones were isolated for the cell line.
Clone 1 was cultured without the addition of the test solutions. Clone 2 was cultured with the addition of a gel
base solution. Clone 3 was cultured with the addition of an active solution. To characterize the viability and
proliferative activity of the resulting culture, the efficiency of cultivation and seeding was assessed.

In order to study the effect of the test solutions on the proliferative activity of skin fibroblasts 24 hours af-
ter sowing cells into vials, solution No. 1 (active) or solution No. 2 (gel base) was added to the cells and incu-
bated for another 24 hours. On the next day, the culture medium was completely replaced with a new one and
the first cell count was performed. Subsequently, cell counts were repeated after 48 and 72 hours.

Statistical processing of the data obtained was carried out using the Excel program. The significance of
the difference between the studied parameters was calculated using the Mann - Whitney U test (Wilcoxon -
Mann - Whitney test). Differences were considered significant at p <0.05.

Results and discussion

Analysis of the primary culture revealed weak morphological heterogeneity of cells. The culture is repre-
sented by monomorphic large cells of a fusiform, process-like shape with a large nucleus and several nucleoli.
Cellular contacts are weak.

The study of the morphology of the obtained clones did not reveal morphological differences in cell
lines. The study of the effect of the investigated solutions on the proliferative activity of human skin fibroblasts
24 hours after sowing cells in vials showed that a change in the level of proliferation of human skin fibroblasts
is observed in relation to solution No. 1 (active solution). The revealed differences are quantitative in nature -
stimulation of proliferation throughout the observation period, both in comparison with the control group, and
with the group of solution No. 2 (gel base solution). The above mentioned allows us to assume that in solution
No. 1 there are components that have a stimulating effect on the proliferation of human skin fibroblasts.

In order to confirm the preliminary conclusions on the obtained effects, the time of doubling of the cell
population (proliferation activity) under the influence of the investigated solutions was estimated.

From the data obtained, it follows that in relation to dermal fibroblasts, solution No. 1 has a pronounced
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stimulating effect, manifested by an excess of the number of dividing cells in comparison with the control value

It should also be noted that the cells under study were in ideal conditions conducive to their active pro-
liferation. The acceleration of proliferation against this background is unique and deserves a separate interpre-

tation.

This allows us to hypothesize that some of the components included in the composition of the studied
solution 1 (active) help cells to overcome the Hayflick barrier, having the ability to activate telomerase, causing

limited revitalization, which contributes to an increase in the proliferative activity of cells.

The results obtained in the study of the effects of solution No. 1 are a clear argument in favor of the

stated hypothesis (Table 1).

Table 1

The intensity of the synthesis of macromolecules by the cells of the fibroblastic diferon after exposure
to the test solutions in comparison with the control

Incorporation of 214C-

Incorporation of 3H-

The number of cells
removed from the

Sample thymidine into cell DNA (Bg | uridine into RNA of cells
per 106 cells) (Bq /106 cells) culturecf::;I)( (106/
Solution1,n=15 71,1+1,4* 146,13+9,6" 5,7+0,2
Solution 2, n =15 46,0£5,1 78,2222 54+0,5
Control,n =15 49,615,3 59,944 2 54+0,2

n - number of examined samples
* - statistically significant differences from the control group (p <0.05).

A special place is occupied by the parameters of the synthesis of macromolecules (DNA and RNA) by
fibroblasts after exposure to Solution 1. A significant increase in radioactivity indicates the inclusion of radioac-
tive labels in macromolecules, which corresponds to an increase in the proliferative activity of cell culture.

Studies of the specific synthetic activity of cultured cells for the inclusion of radioactively labeled precur-
sors - L-U14C-proline into the synthesized collagen - showed the following results (Table 2.).

Table 2
The degree of incorporation of labeled proline into collagen macromolecules
Sample Solution 1 Solution 2 Control
P n=15 n=15 n=15
The number of cells removed from the
culture flask (106 / cm2) 5740.2 5405 5404
Incorporation of proline into collagen 27,7£11 11,22+0,9 9,115

The study of the effectiveness of the components of the gel on a model of cultured human fibroblasts in
terms of the synthesis of metalloproteinases showed (table 3) that its amount is minimal in cell cultures ex-
posed to Solution 1.

Table 3
Metalloproteinase | activity in the culture medium

Sample Concentration of metalloproteinase-1 (ng / ml medium)
Solution 1, n=15 283,1+25,2
Solution 2, n=15 512,0+19,7
Control, n=15 541,3+17,3

n - number of examined samples
* - statistically significant differences from the control group (p <0.05).
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Thus, the developed cosmetic product is promising in terms of renewing the cellular composition of the
dermal layer of the skin.
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AHHoTaums: B crtatbe paccmatpuBaetcs ahdeKTUBHOCTb MCMOMb30BaHUs NEAarormyeckux TEXHONOMA B
OCBELLUEHMM Tem Wu3peyeHuss bora npu NpOCHyLIMBAHMM HALMOHANbHOM U KNacCUMY4eCKOW My3blki B
obLeobpasoBaTenbHbIX LWKOaX.

KnioueBble cnoBa: 0bpa3oBaterbHble TEXHOMOMMN, My3blkarnbHOEe JapoBaHWe, MHTEPAKTUB, NeAarornyeckme
TEXHOMOrNMW, COBPEMEHHOE 06pa3oBaHie, METOANKa, TBOPYECTBO.

ANNA NPY NPOCNYLWNBAHWUW HALIMOHANBHOW U KITACCUYECKOW MY3bIKM B OBLLUEN CPEQHEN
LUKONE (4 KNACC II-YETBEPTb)

Tapxu6oeB Anbmypopa MaxmyakoHOBUY

Abstract: In this article, the effectiveness of the use of pedagogical technologies in general secondary schools
on the topics of alla rumor in listening to national and classical music is considered.

Keywords: pedagogical technology, musical talent, interactivity, pedagogical technology, modern education,
method, creativity.

TOPIC: GOD'S WORDS.
(4-Sinf.lll quarter. 3-dars)

Course Objectives:

A) Educational: in this case, students understand the basis of our ancient national values, identity, na-
tional mentality in the image of God.

B) Educational: through God, students learn from the tone of a person who is driven to goodness, to
the qualities of a spiritually mature person.

C) Development: inculcating in students the worldview of the qualities of tolerance, kindness, humani-
ty through the sounds of God.

Classroom: thematic pictures, visual aids (small cradle, doll, etc.), equipment (DVD, VCR, computer),
musical instruments, Whatman paper, marker, scotch.

Course Method: Active Learning Technology.

Type of lesson: new educator.

Course Description: The teacher divides the class into three groups in a row. Gives team names that ac-
tivate and uplift teams (Zukko, Ziya, Zukho, etc.) and explains them briefly.

Students will be asked to write a new topic on a blackboard in their music notebooks. The teacher then
hangs three pieces of Whatman paper on the blackboard (using scotch tape, a magnet). In the middle of each
Whatman is “Where does the Homeland begin?” the image of the sun will be reflected.

During the allotted time, the teams write "Addresses of the Homeland" in front of the sun.
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When the teams have completed their work, the teacher will link the content of the work to today's topic. If
the phrase “starts from the cradle” is used with the students 'confession, light upon light. If such a phrase is not
used, the teacher uses the written information to direct the Motherland to the idea that it begins in the cradle.

Brainstorming: “The cradle is...” (the teacher explains that in one minute the participants should write
down all their thoughts about the cradle in the music notebook, and at the end of the allotted time they should
tell the texts written by four students who are ready in the teams) .

This activity requires the teacher to positively assess students 'free imaginative thinking in any situation.

Integrate the subject with history, fine arts, national ideas and other disciplines

After analyzing the students "activities, the teacher shows the picture of the cradle to the students and
asks them to pay attention to its history.

Sources about the cradle can also be found in the famous scholar and poet Yusuf Khas Hajib’s Qutadgu
Bilig. The hadiths of our Prophet Muhammad (S.A.W.) “Seek knowledge from the cradle to the grave” and also
the words of Allah, the Creator of the universe, “Did We not create the earth as a resting place like a cradle?”
(Surat an-Naba ') This verse shows that the cradle has been inherited from ancient times. In addition, the sem-
icircle (flange) on the lower and upper handles of the cradle's head and legs has an ovoid appearance, similar
to that of our mother planet (a globe map with a map of the world or a photograph of our planet from space).
Students write in their notebooks the content of historical figures, hadiths and verses.

Brainstorming: Why is a baby in a crib called God? ” the answer to this question will be heard from three
of the participants in each team.
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Fig. 1.

Brainstorming: Why is a baby in a crib called God? " the answer to this question will be heard from three
of the participants in each team. Like the brainstorming session above, the free thinking of the students is ap-
preciated.

Then the teacher, in fact, wishes the child in the cradle to become a perfect human being, to be useful
to his country, to be faithful, by reciting the quatrains expressing his dreams about the perfection of his child in
the cradle.

Memory Exercise: Teams agree that a volunteer student will come to the blackboard and play a piece of
the god they heard from their mother.

Listening to music: DVD, audio tape recorder or teachers play a musical instrument and song “Alla”.

Sing in groups. Only one of the three groups will sing. The other two teams will listen and evaluate.
Then the students evaluate the group that sang. The teacher made sure that the grades were fair (If anyone
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says that | didn't like this work so | gave three grades, let him raise his hand. , so let those who say they gave
four marks raise their hands. with). After the first group of students has been evaluated, the rest of the group
sings in the same order. Once the teams have completed the work, the winning team will be announced based
on the total number of points earned, and all students will be awarded one point. In this way, students from all
three groups sing one by one and master the new work.

Homework: reinforce today's topic, memorize a poem, and prepare to sing in the next lesson.
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AHHOTaUmA: B JaHHON CTaTbe peyb NOMAET O cneumdmke paboThl B knacce dopTenmaHHoro aHcambns. AH-
cambneBoe My3bILMPOBaHWE — YHWKaNbHbIA BUA PaboTbl, KOTOPLIA MOXET MOMOYb KOHBIM My3blkaHTaM He
TOMbKO YNYYLNTb U3 UCMOMHMTENBCKME HaBbIKK, HO N HAY4YNTHCS OTBETCTBEHHOCTM, KOMNMEKTMBHOCTH, Pa3BuTb
HaBbIKV B3aMMOAENCTBMS C KONIMEKTUBOM.

KntoueBble cnoBa: chopTenuaHHbIn aHcambrib, aHcambneBoe MysuumpoBaHue, pabota Hag aHcambnem, uc-
MOMHUTENbCKAs TEXHUKA, CO3AaHNE XyAOXKECTBEHHOMO 0bpasa npom3seaeHNs.

OCOBEHHOCTU PABOTbI C ®OPTENMWAHHBIMXA AHCAMBJTAMU
Anu laHa

Abstract: this article will focus on the specifics of working in a piano ensemble class. Ensemble music making
is a unique type of work that can help young musicians not only improve their performing skills, but also learn
responsibility, teamwork, and develop skills of interaction with the team.

Keywords: piano ensemble, ensemble music making, work on the ensemble, performing technique, creation
of an artistic image of the work.

Piano ensemble performance is one of the most interesting and most popular types of music-making.
Ensemble playing is very useful for developing the performing skills of young musicians. Performing together
helps pianists improve sight-reading skills, disciplines rhythm and tact, and helps develop technical skills.

In addition, ensemble music-making helps to develop teamwork skills, which is very important for pianists,
since in the future they will have to perform not only solo works, but also perform in an orchestra, and work as an ac-
companist. Therefore, itis this type of work that helps to acquire the skills necessary for future professional activities.

It is also very important that when working in an ensemble, students work together to create an artistic
image of the work. It turns out such a process of co-creation, which has a beneficial effect on the development
of students' creative abilities.

In addition, it is also one of the most effective teaching methods, because often not two students play in
an ensemble, but a teacher and a student. And in this case, the teacher acts as a “guide”, leads the student
with him, creates an artistic image of the work together with him.

Working in a piano ensemble class has its own specifics. First of all, it concerns the selection of the rep-
ertoire and the planning of classes.

Great attention should be paid to drawing up an individual plan for each student. Here, one should strive
to develop student data and improve their performance skills. It is also necessary to acquaint young musicians
with as many ensemble pieces as possible. This will broaden their horizons and help develop their performing
skills. It should include works that are different in form, style, content and texture. However, it should be borne
in mind that the proposed material must match the skills and abilities of the student. As E.G. Sedova notes,
“‘when choosing a repertoire for an ensemble, first of all, one must be guided by the artistic value and degree
of complexity of the material, its availability both in technical terms and in content. For example, in the work
there should always be an easy-to-understand familiar work, which brings great joy to children. In this case,
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the element of pleasure in work should play an important role. The children become interested, they are ready
to repeat their favorite work again and again without getting tired” [1].

Do not be tempted to offer students more complex plays than they play in their specialty class. Then students
will focus on technical difficulties and ways to overcome them, which will prevent them from working on the artistic
image of the work. But also the repertoire should not be too simple, as students will not be interested in working on it.

Another feature of working in a piano ensemble class is the need to select ensemble members.

The performers can be a teacher and a student. In this case, the first part is monophonic and performed by a
young musician, while the second — the teacher’s part - is bass and contains accompaniment or harmonic addition.

The performers can be two students. In this case, it is important that the technical abilities and artistic
aspirations of the ensemble members coincide. Therefore, as a rule, a duet unites students who are similar in
their abilities and skills, have similar interests and musical taste. In addition, in this case, it is worth paying at-
tention to the interpersonal relationships of the ensembleists, since the degree of their interaction will deter-
mine how successful the performance will be.

Much attention should be paid to the selection of parties among the members of the ensemble. The
teacher must explain to the students that they are equal partners, regardless of what parts they play.

Itis also important to say about the work on the piece in the class of the piano ensemble.

In total, three stages of work can be distinguished:

1. Acquaintance with the work, when the teacher turns on the audio or video recording of the ensemble;

2. Technical mastering of the work;

3. Work on the creation of an artistic image.

At the first stage of the work, the teacher acquaints students with the work, talks about the era itself, the
composer, the stylistic features of the ensemble and its other features. The main task of this stage of work is to
make the students want to play this particular ensemble.

The main task of the second stage is to master the text, more precisely, its technical side. In order to
present to the audience their vision of a piano ensemble, students must, first of all, master all the elements of
the performance technique.

At the third stage, students work directly on the creation of an artistic image of the work. During the re-
hearsals of the ensemble, the musicians learn to work together and try to create their own interpretation of the
piece. A joint creative process is important here, when the ensembles present their common vision of the work.

Thus, ensemble playing music is a very special form of interaction between musicians, an interesting
type of training. As A.E. Dvoskina notes, “education and training merge into one. By mastering ensemble
skills, the student develops precious moral qualities, and, by improving his character, creates the necessary
prerequisites for the performing arts. Collective work, friendly communication with a partner, exchange of opin-
ions mobilize creative will, readiness for perception and action, enrich the imagination of pianists, suggesting
solutions that might not have been found alone with oneself ” [2].

Working on a piano ensemble is one of the best forms of interaction between student and teacher,
which is an act of co-creation, an interesting form of activity that helps improve the technical skills of students
and brings pleasure to playing music together.

Studying in a piano ensemble class, students develop their technical abilities, improve their ability to
read from sight, work on rhythm and sense of tact, and also acquire skills in teamwork. Thus, the student will
improve both his performing skills and his personal qualities, learns responsibility, cohesion, and acquires the
skills of interaction with the team.
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AHoTaums: lMpeacTaBneHo NUNOTHOE WCCrefoBaHWe Mo U3y4YeHW0 0coBeHHOCTEN hOpMMPOBaHUS peyn
MbILLNEHNst Ha BblBopke pycckux (n=37:17 toHowen n 20 geBywek B Bospacte 15+0,8 roga) n KuTanckux
ctypeHToB (n=19: 10 toHowen n 7 gesylwek B Bo3pacTe 14+0,3 roga) Ha poAHOM M MHOCTPaHHOM sA3blkax. Y
CTYZEHTOB ObIn BbISBNEHBI Pa3nnyms B BOCMPUATUM 1 NCUXOIMOLMOHAMNBHONM Cdepe B npoLecce 00yyeHus
WHOCTPaHHBIM S3bIKaM.
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Abstract: A pilot study on the peculiarities of speech and thinking formation in native and foreign languages
was conducted on a sample of Russian (n=37:17 boys and 20 girls aged 15+0.8 years) and Chinese students
(n=19: 10 boys and 7 girls aged 14+0.3 years). Differences in perception and psycho-emotional sphere in the
process of teaching foreign languages were revealed among students.

Keywords: students, foreign language, psycho-emotional sphere, perception, moral attitudes.
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It is unimaginable to imagine our life without such important constructs as thinking and speech, which al-
lowed a person to reach a height in evolutionary development that, is not observed in more than one repre-
sentative of flora and fauna. At the same time, few people think about what language and thinking are, what is
their purpose in human life and socio-cultural relations? [2,10]. Meanwhile, these questions worried the great
minds of Mankind many hundreds of years ago, starting with the thinkers of Ancient Greece and Rome, scien-
tists of the Middle Ages and in our time, specialists in various scientific fields (psychology, linguistics, etc.) [2,3].

To this end, we conducted a pilot study on the formation of thinking in native and foreign languages: on
the example of teaching Chinese and Russian students.

Language and speech. It should be noted that language and speech are, although close concepts, but
not identical, which are important to distinguish.

A language is a complex sign system that serves as a means of storing and transmitting information [3-6].

Mind. Thinking is the highest stage of human cognition; the process of cognition of the surrounding real
world, the basis of which is the formation and continuous replenishment of the stock of concepts, ideas; in-
cludes the conclusion of new judgments and conclusions [7,8].

So how is our thinking formed in our native and foreign languages? Do we think the same way in our na-
tive and foreign languages? How are our moral attitudes formed?

Many of these questions are answered by interesting data in the book "Language in Mind: An Introduc-
tion to Psycholinguistics" by Julia Sedivi. This scientific work quite interestingly describes the change in moral
attitudes, thinking and emotional background of a person in the process of transition to a foreign language of
communication [9].

We tested some aspects presented in this book in our pilot study on a sample of Russian (n=37: 17
boys and 20 girls aged 15+0.8 years) and Chinese students (n=19: 10 boys and 7 girls aged 14+0.3 years).
The interview, polygraph "Diana" (LLC "Polikonius") was used as a research tool measuring the psycho-
vegetative indicators of a person [1,3]. The study was anonymous and voluntary and did not infringe on the
rights of the individual.

The study showed that the differences in perception between native and foreign languages were due to
the fact that the languages of our childhood sound with greater emotional intensity than those that are learned
in school. For example, when we conducted interviews with Russian and Chinese students about vivid epi-
sodes of their childhood and similar life episodes read in school works or obtained through Internet sources
(films, games, etc.), different emotional manifestations were revealed in the respondents. The native lan-
guages of our childhood, which were assimilated together with the vivid experiences of the individual, were
presented and described by students more vividly with deep emotional reactions [1].

Thus, languages and thoughts learned later, for example, if they were learned through restrained inter-
actions in the classroom or through the World Wide Web (Internet), enter the consciousness of the individual,
being cleansed of emotionality [4,10].

Another paradox is the change of thinking in the aspect of an individual's moral judgment when learning
a foreign language. Various everyday life scenarios were voiced to students in a foreign language, for exam-
ple, the distribution of food to the poor, the poor, who could then be accused of theft, since many in society
have confidence that such a category of people always steal food. It turned out that when using a foreign lan-
guage, the interviewed students had a decrease in emotional reactions (less sympathy for those who had no-
ble intentions to feed the poor).

Thus, the moral judgment formed in a foreign language is less loaded with emotional reactions that are
on the surface when we use the language learned in childhood.

Interesting data were also obtained on the perception of neutral ("school", "teacher") and accusatory-
threatening phrases ("What a bad person you are", "Your bad behavior will be reported to parents") the school
has a student of foreign languages. It was revealed that the neutral phrases "school", "teacher", students in
their native and foreign languages reacted emotionally calmly enough. To the accusatory and threatening
phrases "What a bad person you are", "Your bad behavior will be reported to teachers", students in a foreign
language also reacted quite emotionally, and there was a violent reaction in their native language, especially
among Chinese students.
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Thus, the revealed skin reactions in the studied students showed increased excitement when listening
to accusatory and threatening phrases compared to neutral ones, especially when they were pronounced in
the student's native language. At the same time, a significant difference in perception between languages was
revealed in connection with threats: Russian schools reacted very gently to English phrases and more emo-
tionally to the same phrases of threats in Russian. The same trend was observed in Chinese students.
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AHHoTaums: lNpoucxogsume npouecchl B pernoHe KOxHo-KuTaickoro Mopsi BaxHbl, U UX U3y4YEHWE CEroaHs
SIBNSETCS OQHUM M3 CaMblX aKTyamnbHbIX BOMPOCOB B MEXAYHAPOAHbIX OTHOLEHMsX. B KoHLE KOHLOB, KOxHO-
Kutaickoe Mope SBNSIETCS LiEHTpamnbHbIM 3BEHOM MEXAYHAPOAHbIX TPAHCKOMMYHUKALMOHHBIX NyTEl; B 3TOM
OTHOLUEHWM 3TO BaXHOE MPOCTPaHCTBO, coeamHsoee Tuxuit n MHAWACKWA OKeaHbl, M NOCNeAoBaTenbHas
aKTWBM3aLWs BHELLHEN NONUTIKM B 3TOM PErMOHE OTBEYAET AONTOCPOYHBIM HaLMOHaMbHbIM MHTepecam Y3be-
KMCTaHa.

KntoueBbie cnoBa: FOxHo-Kutaiickoe mope, oTHoweHus CLUA n Kutas, mopckoe npaso OOH, ACEAH.

PONb OXXHO-KUTAUCKOIO MOPSl B MONIUTUKE BEOYLUUX CTPAH
AtoeB TynkuH AHBapoBuY

Abstract: The ongoing processes in the South China Sea region are important and their study is one of the
most pressing issues in international relations today. After all, the South China Sea is the central link of inter-
national trans-communication routes; in this respect, it is an important space connecting the Pacific and Indian
Oceans, and the consistent activation of foreign policy with this region is in the long-term national interests of
Uzbekistan.

Keywords: South China Sea, U.S.-China relations, UN maritime law, ASEAN.

The South China Sea issue is one of the most problematic issues in U.S.-China relations. In this con-
text, this issue covers two issues. These include the occurrence of reciprocal confrontations between U.S. and
Chinese naval vessels in the South China Sea; and the intensification of Washington’s involvement in territori-
al disputes between China and some ASEAN countries over the South China Sea and a number of islands.

A major conflict involving U.S. and Chinese naval vessels took place on March 8, 2009 in the waters of the
South China Sea. Reports that the U.S. Navy's Oceanography Ship “Impeccable” was being pursued by Chinese
warships, impeding the free movement of ships in the South China Sea; the spread through the world media has
led the U.S. and Chinese governments to make a number of accusations and claims against each other.

The legitimacy of actions taken by the Chinese Air Force and Navy is based on the provisions of inter-
national and its own national legislation in the field of water law. It is known that according to the UN Conven-
tion on the Law of the Sea, adopted in 1982 and ratified by China in 1996, all conflicts in the South China Sea
occur in the absolute economic zone of China, which extends 200 nautical miles from the initial border. In par-
ticular, the conflict over the Impeccable occurred 70 nautical miles east of Hainan Island [1, p. 130].

The different interpretations of maritime law in the absolute economic zone by the United States and
China serve as an excuse to justify their actions in the disputed situations in the South China Sea. Washington
says its naval and land vessels operate in international waters and international airspace located on them.

Beijing views the passage of U.S. ships in its special economic zones as warships, in violation of the
1982 UN Convention on the Law of the Sea and the 1998 PRC Act “About the state border on the hollow eco-
nomic zones and continental shelves”.
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In analyzing the current U.S.-China conflict, it is important to note the following: the Convention's sover-
eign right to intelligence in coastal states' special economic zones, jurisdiction over the processing and storage
of organic and inorganic resources, the creation and use of artificial islands, marine research and maritime
exercise jurisdiction over the protection and conservation of resources. All states enjoy the right to sea and
flight in special economic zones. There is no provision in any clause of the Convention prohibiting the move-
ment of naval vessels in special economic zones. In this case, China is violating the requirements of the con-
vention not only by civilian traffic, but also by obstructing the movement of U.S. warships in territorial sea and
air space outside the territorial sea [2].

However, in accordance with Article 246 of the Convention, marine scientific research in free economic
zones shall be carried out only with the consent of the littoral states. Consequently, if we evaluate the activities
of U.S. ships as marine scientific research, the U.S. will be the party that violates the requirements of the con-
vention.

Washington's actions are explained by the fact that the US Senate has not yet ratified the 1982 UN
Convention on the Law of the Sea. Washington is not allowed to refer to the Convention with China to resolve
disputes arising from the requirements of this Convention. Only the signatories of the Convention may apply to
the International Court of the Law of the Sea for arbitration, arbitration or special arbitration for assistance in
resolving existing disputes. After all, their decision has coercive force [3, p. 60].

At the same time, it should be noted that, despite the interpretations in the Convention and the rules that
lead to contentious conflicts, much depends on the interaction of states and the interaction of their leaders. In
turn, different views on maritime law have led to a major disagreement between the U.S. and China.

This is due to the lack of a modern strategic agreement between the two countries, despite the fact that
Washington and Beijing have official statements on common global and regional interests and disagreements.
The significance of the South China Sea issue lies in the fact that the U.S. has a legal basis for the movement
of its ships across the border for intelligence purposes.

Washington’s interests in the South China Sea and the emergence of U.S. naval and aircraft vessels in
the region are natural given the data on the construction of China’s largest naval base in Yulin (Sanya) on the
southern coast of Hainan Island. According to the US Department of Defense, the naval base could include
ballistic missile torpedoes and nuclear submarines, as well as advanced submarines. The base, which has
underground facilities, could provide direct access to international transport communications for the Chinese
People’s Liberation Army (PLA) Navy and serve as a hideout for Chinese submarines in the South China Sea.
To date, Chinese nuclear submarines have been under the command of the XXOA Northern Fleet [4, p. 48].

The construction of the Yulin Naval Base, the inclusion of the first Chinese aircraft carrier in the XXOA
Southern Fleet, predicted by a number of experts; Circumstances such as the expansion of the Chinese field
airfield and the strengthening of military power in one of the Spratly Archipelago and Paracel Islands, as well
as the increase in the number of patrol vessels off the coasts of Vietham and the Philippines, have led the
Chinese government to expand its military presence in the South China Sea, Ownership of a number of is-
lands in the South China Sea is a manifestation of its strategy to strengthen China’s interests in the dispute.

Washington's involvement in resolving territorial disputes in the South China Sea has been an additional
impetus to the rapprochement between the United States and Vietnam that has been observed in recent
years. According to estimates by U.S. foreign policy officials, the bilateral nature of Vietnam-China relations
plays a major role; in turn, China’s growing regional sphere of influence is of deep concern to Vietnam. In July
2010, during a visit to mark the 15th anniversary of improved bilateral diplomatic relations, US Secretary of
State Hillary Clinton said that developing ties with Vietnam was a key part of the US strategy to expand its
presence in the Asia-Pacific region, especially Southeast Asia [9)].

CONCLUSION

In August 2010, at a time of heightened U.S.-China tensions over free shipping, the first joint naval
weekly exercise in the history of U.S.-Vietnam relations was held in the South China Sea. Taking advantage of
the existing dispute between Vietnam and China over ownership of the Paracel Islands and the Spratly Is-
lands, Washington has two missions; that is, to advance their interests in free movement in the South China
Sea and to have a future ally in the example of Vietnam in a latent confrontation with China. At present, US-
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Vietnam relations are developing in the fields of trade and investment, as well as security and defense. Since
2008, the United States and Vietnam have held annual bilateral talks on political, security, and defense issues.
In 2010, a dialogue on defense issues took place, and as a result, the U.S. Navy had regular access to Viet-
namese ports.
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AHHOTaums: B Mupe ecTb MHOTO UCTOPUYECKMX NIUYHOCTEN, KOTOPbIe BHECNV CBOW BKMag B pasBUTUE Yeno-
BEYECTBa, pa3BuUTHe pasHbiX HApPOZoB. [lapTuitHble, rocyaapCTBEHHbIE M 0BLLECTBEHHbIE AEATENN, BbIPOCLLME
cpeay y3bekckoro Hapoda B XX Beke, Takue kak ®ansynna Xogxaes, Akman Mkpamos, YcmoH KOcynos, LU a-
pod Pawwmaos, y4acTBoBanu B CTAaHOBMIEHUM U YKPEMSIEHUM COBETCKON BNACTW W NPEXOEBPEMEHHO CKOHYa-
nmck. OHM cnyxunu cBoeMy Hapody M PoauHe 4o NOCNeAHUX MUHYT CBOEH XU3HW U CTann BeYHbIMU Gurypa-
MU. XKn3Hb N TBOPYECTBO KaXKOOrO U3 3TUX UCTOPUYECKUX AesTenen cnyxat GoMbLUIO BOCIMTATENbHON LUKO-
NOW Ansi COBPEMEHHOW MOMOLAEXKM.

KnioueBble cnoBa: LeHHOCTb, Ka4eCTBO, MONUTHKA, My3€i, 3KCMOHAT, PYKOMMCH, KHWMN, PUCYHOK.

®OTOAEATENLHOCTW NONUTUYECKOrO NIMAEPA B MY3EAX (O JOME-MY3EE YCMOHA
IOCYMOBA)

MupxakumoBa ®epy3a XongopKoH Ku3un

Abstract: There are many historical figures in the world who have contributed to the development of mankind,
the development of different nations. Party, state and public figures who grew up among the Uzbek people in
the twentieth century, such as Fayzulla Khodjaev, Akmal lkramov, Usmon Yusupov, Sharof Rashidov, served
in the formation and strengthening of the Soviet regime, and died prematurely. Until the last moments of their
lives, they served their people and homeland and became eternal figures. The life and work of each of these
historical figures serves as a great educational school for today’s youth.

Keywords: value, quality, politics, museum, exhibit, manuscripts, books, figure.

Usmon Yusupov was one of the Soviet-era politicians and statesmen of Uzbekistan, who wholehearted-
ly believed in the Communist Party, the work of the Soviets, the ideas of socialism and communism, and in
practice was deceived, humble and noble Uzbek values and qualities. He was the first secretary of the Central
Committee of the Communist Party of Uzbekistan in 1937-1950, and in 1953-1955 he was the chairman of the
Council of Ministers of Uzbekistan.

During the years of Usmon Yusupov's presidency, large waterworks (Big Fergana Canal, Kattakugan
Reservoir, etc.) were built in Uzbekistan through the people's hashar. During World War Il, Osman was in-
strumental in launching enterprises relocated from the west, building new ones, providing the front with food
and clothing, mobilizing Uzbeks to fight fascism, and providing kindness and humanity to the homeless and
orphaned children. Yusupov was head over heels. During his political career, he sought to protect the interests
of the people of Uzbekistan as much as possible, but was forced to follow the orders of the Center in the policy
of mass repression (1937-1939). He was buried in Chigatay Cemetery in Tashkent. The Big Fergana Canal, a
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village in Fergana district, several schools, streets and companies in the country are named after Usmon
Yusupov. There is a house museum in the new road town, there is a statue.[1]

The greatness of the Uzbek people and the correctness of the policy pursued by the head of state con-
firms the fact that in the current period of independent development, Usmon Yusupov always remembers and
remembers the children of the hero, who worked hard for the welfare of his people. That is why the life and
work of Usmon Yusupov, a great man, a great organizer, a true son of the people, who rose from an ordinary
working-class family to a statesman, is a model school.

The Usmon Yusupov Memorial House-Museum was established under the leadership of Sharof Ra-
shidov on June 24, 1974 by the Joint Resolution of the Central Committee of the Communist Party of Uzbeki-
stan on the establishment of the Usmon Yusupov House-Museum, a branch of the Museum of the History of
the Peoples of Uzbekistan. On March 1, 1975, the museum was inaugurated.

In accordance with the Resolution of the Cabinet of Ministers No. 10 under the President of Uzbekistan
on the closure of the Museum of Friendship of Peoples on January 13, 1992, the independence of the U.
Yusupov House-Museum was established. taken over by the Ministry of Foreign Affairs.

The house-museum is located in the center of Yangiyul. The total area of the museum is 9380 sq.m.
The house-museum has two buildings:

1- building - Memorial house, 2 - b

2-  Dbuilding the exhibition consists of an exhibition hall, a conference hall, a staff room and a room with
a heating network.

Memorial house - consists of 6 rooms. Currently, the fund of the institution contains about 4,000 unique
items, personal belongings of Usmon Yusupov, room furniture, books, clothes.[2]

The exhibition hall consists of 5 rooms. In these rooms are kept documents, paintings, books, small
sculptures, souvenirs covering the activities of Usmon Yusupov.The exposition part of the house-museum
consists of 5 artistically decorated halls.After the current renovation, the exhibits currently on display in the
exhibition hall are as follows: Usmon Yusupov's birthplace is a view of the village of Kaptarkhana, Fergana
region, with photos of his parents. Many of the exhibits are related to Usmon Yusupov's work at the Yangiyul
ginnery. There are also exhibits related to the construction of the Greater Fergana Canal, Logan and Tashkent
canals. There are exhibits depicting factories, scientific institutes, organizations and the admission of orphans
to Uzbekistan, which were evacuated during the Second World War by Usmon Yusupov. The events dedicat-
ed to the 100th and 115th anniversaries of Usmon Yusupov and the 40th anniversary of the museum, as well
as the works of Uzbek craftsmen, donated works of applied art and sculptures are on display. There are also
manuscripts, books and articles about Usmon Yusupov.

There are exhibits related to the appointment of Usmon Yusupov as the former Minister of Cotton of the
Union, his time as director of the state farm "Boyovut". In 1962, Usmon Yusupov became the director of the
Yangiyul horticultural and viticultural state farm. Here he founded the Khalkabad agro-industrial association.
The exhibits are located in the same hall. A number of materials are dedicated to Usman Yusupov's wife Yu.L.
Stepanenko. Photos of Usmon Yusupov's family and children are shown. Sharof Rashidov's visit to Khalkabad
and his last observation of Usmon Yusupov are covered.

Our museum has set itself the task to change the attitude to our historical past, to pass history to the
people, to the younger generation, to reorganize the museum's expositions in accordance with the principles of
independence. The Usmon Yusupov House-Museum is one of the cultural centers of Yangiyul city and district.
The house-museum attracts visitors with its well-maintained garden, decorative trees, and climate. In order to
attract visitors to the house-museum, the museum staff publishes articles in the newspaper "Yangiyul". The
events held at the museum will be published in the Yangiyul newspaper. As a result of the activities carried out
at the museum, the number of visitors to the museum in the last two years has increased from 8430 to 9550. [3]

The book "Eternal Living Figures" dedicated to the life of Usmon Yusupov in 2018-2019 was written by a
New Year's labor veteran, former director of the house-museum Abdukahhor Abdurazazokov. In February
2019, organized by the director of the museum Mamadalieva Sayyora Zaripovna, the museum hosted a
presentation of the book "Eternal Living Figures". The presentation was attended by schoolchildren, college
students, teachers, labor veterans, employees of municipal enterprises, the mayor of Yangiyul. Deputies at-
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tended. In 1917, the Ministry of Culture renovated the interior, exterior and entrance to the museum of the
Usmon Yusupov House-Museum. In connection with the celebration of the 120th anniversary of Usmon
Yusupov in February 2020, the Tashkent region and Yangiyul city administration renovated the yard of the
house-museum of Usmon Yusupov.

On March 3, 2020, on the instructions of the President of the Republic of Uzbekistan, the Usmon
Yusupov House-Museum hosted an event dedicated to the 120th birthday of Usmon Yusupov. Dmitry
Petrechenko, granddaughter of Usmon Yusupov, daughter of Usmon Yusupov, Komila Obidovna Sodikova,
nephew of Usmon Yusupov, associate professor of the Institute of Oriental Studies, actors of the National
Drama Theater of Uzbekistan Tesha Muminov, Gulchehra Ibragimova and Mugima and many others. Musa-
khoji ota Ahunov, People's Guard of Uzbekistan Hasan Rajabiy, Yangiyul mayor F.Mirzaev, deputy mayor
N.Rakhmatullaeva, Yangiyul deputy O.Norturaev, chairman of the National Revival Party Sh.Rashidova, labor
veteran M.Akhmadjanov and Yangiyul -school, Yangiyul district 2nd school students participated. They re-
membered the life of Usmon Yusupov, the beloved son, statesman and public figure, his services to the Moth-
erland in the most difficult times. The event was attended by 400 people.[4]

On March 20, 2020, the Yangiyul newspaper published an article entitled “A Man of Honor". The event
was dedicated to the 120th anniversary of Usmon Yusupov and was opened by the mayor of the city Farkhod
Kambarovich Mirzaev. Curator of the Ministry Abdulla Qahhor Sanobar Buzrukova, director of the house-
museum Sanobar Buzrukova, chairman of the farm "Mezon" N.Khojiev, chairman of the farm "Yangibog"
A.Rixsiboev spoke in memory of Usmon Yusupov. Every year the museum organizes exhibitions dedicated to
the holidays. This year, two exhibitions were organized at the Usmon Yusupov House-Museum: Dedicated to
Navruz - the exhibition "Navruz alam" was visited by more than 150 pilgrims. More than 100 visitors visited the
exhibition dedicated to the Day of Remembrance and Honor - "Dear memory - the obligation to remember."
The exhibition consists of periodicals, books and photographs. No mobile exhibitions were organized outside
the museum. Usmon Yusupov also created a large garden in the house where he lived. In the garden of the
same Usmon Yusupov House-Museum there are also fruit trees planted by the father: walnut, pepper, shotut,
jida, hazelnut and siren, spruce, shamshot.
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From the current archive of the Usmon Yusupov Museum
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[IPUMEHEHUE KNACTEPHOI0 AHAJIN3A [UNA
KJIACCH®WKALIMK TOPHBIX NOPO/L
MECTOPOXEHNN

JOEHANEBA 3APUDA [DKAXAHTUP

K.T.H., AOLIEHT
AsepbangxaHckuin ['ocyaapCTBeHHbIN YHuBepceuteT HedpTit 1 MpOMbILLNEHHOCTH

AHHoTauma: [Ing knaccudukauum ropHbIX Nopog MECTOPOXAEHWA NPUMEHEH METOA KNacTEpPHOro aHanuaa.
B kavecTBe Mepbl knacTepusauun npuHATO EBKNNAOBO paccTosHMe. B ctatbe AN MECTOPOXOEHUA U3BECT-
HAKOB AsepbaixaHa [aHa OLEeHKa WX CXOLACTBA M Pasnuuns Mo paccyMTaHHOMY 3HayeHwro EBKMMOoBOro
paccTosHuS.

KnioyeBble cnoBa: MeToZ KacTEPHOrO aHanusa, knaccudgukaumy ropHelx nopod, EBknaoBo pacctosHue ,
(PM3NYECKNA CBOMCTB , CTEMEHM CXOLACTBA MECTOPOXAEHMN.

APPLICATION OF CLUSTER ANALYSIS FOR THE CLASSIFICATION OF DEPOSIT ROCKS
Afandiyeva Zarifa Jahangir

Abstract: To classify the rocks of the deposits, the method of cluster analysis is applied. Euclidean distance is
taken as a clustering measure. The article gives an assessment of their similarities and differences for the
limestone deposits of Azerbaijan according to the calculated value of the Euclidean distance.

Key words: cluster analysis, classifications of deposits, method of mathematical statistics, clustering
measures, degree of similarity of deposits.

BeepneHue

/13BECTHO, YTO ANS NONMYYeHNs HAAEXHBIX MHAOPMAaLMI 06 (U3MYECKMX CBOUCTB FOPHBIX NOPOA, HYXHa
MHOFOYMUCIEHHBIX U3MEPEHNIA, a BCe 3TO TpebyeTcs npoBeaeHne Gonblioe obbema paboT u MaTepuanbHbIX
pacxofo.. B 3aToM cryyae npuMeHeHne MeTo40B MaTeMaTieCcKon CTaTUCTUKKM 04YEHb SPGEKTUBHDI.

MeToAbl KNacTEpPHOro aHann3a MOXHO pa3denuTb Ha epapXUYecKne N HeMepapXmyeckne rpynmbi.

3pecb Ang Knaccuukaumm ropHeix nopog 6bin BeibpaH nepapxuyeckuin metod. B kayectse mepbl uc-
nonb3yeTcs EBKNNAOBO paccTosHme

34€ecb M- KONWMYECTBO CBOMCTBA MOPHBIX NOPOL;

Xi, Y i- paccTosiHne Mexay obbekTamu;

B knactepHOM aHanu3e nonynsapHon MeTpukon aensetcs EBkNngoBo pacctosHue [1-3,¢.2].

Hwxe npeacTasneH KnacTepHbl aHanmu3 Ans MECTOPOXOEHWS U3BECTHAKOB, FOPHbIe Mopodbl 3Lechb
NPU3HaHbI kak 0BbEKTLI UCCeS0BaHUI.

MecTopoxaeHne W3BECTHAKOB Ha Tepputopun Pecnybnuku Haxogsatcs B OCHOBHOM B r.baky, Ha
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AnwepoHckom nonyoctpoe (ltonbbaxtckoe, Mosaekckoe, apaparckoe), B Masaxckom ([allicanaxnvHckoe), B
ArpepuHckom (ArgapuHckoe) v ap. panoHax. [4-6, ¢.2]. 3geck y Hac umeetcs 10 mectopoxaenuir (Tabn.1), Hyx-
Ha NPOBECTM KNaCTEPHbIN aHanu3. 3T MeCTOPOXAEHUS XapakTepuaytotcs 11 dusnyeckumm concTeamm [7].

Kak BuaHO 13 Tabn.1, Ha Tepputopum Pecnybnukm umeetcs 10 MeCTOPOXOEHU, B3ATLIX Kak OOBEKT
nccnegoBaHnid. OHW 13-3a MHOTOMEPHBIX NapaMeTpoB rpyNMMPYITCS B pasHbIX opMax.

V13 puc. 1 BUAHO, 4TO BCe MECTOPOXAEHUS pa3buTbl Ha 3 KnacTepa: B nepBbli

OTAENbHbIN KnacTep BOLWW 6 MecTopoxaeHun LLiaxbynarckoe, 'o3aekckoe, anbl-

fAtarckoe, [loBnatnapnuHckoe, [unarapauHckoe, ArgapuHcKoe.

V13 puc. 1 BUAHO, 4TO BCe MECTOPOXAEHUS pa3buTbl Ha 3 KnacTepa: B nepBbli

OTAENbHbINA KnacTep Bowrmn 6 mectopoxaeHuit WaxBynarckoe, Mo3aekckoe, [anbl-ATtarckoe, [oBnaT-
napnuHckoe, unarapauHckoe, ArgapuHckoe.

V13 aTX MecTopOXaEHUI camumMi BIU3KUMKM NO paccTosHMIo EBKNMA0BO ABnsoTca AunarapamnHckoe u
ArpapuHckoe (diy=2.4). V13 geHoporpammbl BUAHO, YTO [unarapgnHckoe wn ArgapuHckoe o6beauHunuch B
Knactep, a K HUM npucoeanHunoch JoBnaTnsprMHCKOe MECTOPOXAEHNE.

Tabnuua 1
®usnyeckne CBOMCTBA rOPHbIX NOPOS MECTOPOXKAEHUN U3BECTHAKOB
Plp

MecTopoxaeHue 0, T P, | aocx, | E10-5, | G-10-5, v A, Cm, o, | Kknn,

M 3 % | MMa | krc/lem2 | krc/cm2 Br/K | kOx/krcK | % %

3

[Llax6ynarckoe 248 |12.00|16.0 | 205 |2.60 0.96 0.29 | 3.38 | 0.50 3.53(1.33
lonbbaxTckoe 2711180 |270|11.0 |2.60 0.96 0.36 | 542 | 0.53 2.86 | 0.81
lo3aekckoe 263|178 295|149 |2.60 0.96 0.27 | 3.20 | 0.58 9.33 | 0.87
HosnstnapnuHckoe | 2.54 | 1.77 | 245 | 24.0 | 3.10 1.24 0.22 | 360 | 0.68 13.2 | 1.43
[vnarapauHckoe 266|201 215|185 |280 1.16 0.21 | 3.36 | 0.62 8.34 | 142
JalucanaxnuHckoe 265|209 | 295|456 |5.82 2.80 0.26 | 4.40 | 0.81 297 | 1.38
apaparckoe 264 1198 |31.0| 315 |3.60 2.20 0.28 | 3.30 | 0.88 8.22 | 1.21
ArpapuHckoe 2591232 |215(221 |3.10 1.90 0.22 | 3.10 |0.75 6.21 | 0.67
Arparckoe 264|201 |275|14.0 |3.30 1.80 0.23 1280 |0.82 485 | 0.52
lanbl-ATtarckoe 254 1231|144 124 |3.10 1.70 0.21 | 270 | 1.05 6.01 | 0.58

IMpoucxogut apyras uenoyka. MectopoxaeHue Mosgekckoe u IManbl-Atarckoe 06beauMHUnuchL B Kna-
CTep W NbITAOTCA NPUCOEAMHNTCS K KnacTepy, obpa3oBaHHOMY nyTem LLaxBynarckoro mectopoxaeHus. [Ja-
ree BCe 3T MeCTOPOXAeHUs No paccTosiHuio EBkMnaoBo (diy=4.5) NpUCOEAMHSIOTCS B OOHOM Krnactepe. 3Ha-
4nT, 9T 6 MECTOPOXIEHUI CrPYNNNPOBANMCE.

Bo BTOpoit KnacTep BXoaaT 2 mecTtopoxaeHus: lNonsbatckoe u Argarckoe. CoeanHeHWe nepsbIn U
BTOPOW rpynMbl NPOUCXOANT MO pacTosHWMo EBknnaoso (diy=6.2).

B TpeTbto rpynny Bxogat apagarckoe w [lawwcanaxnmHcKoe, U OHW NO CTEMEHU CXOACTBa C ApYrMu
MeCTOPOXAEeHUsMU OYeHb cnabble. apagarckoe u [lawicanaxnuHCKoe MEeCTOPOXOEHWS MO PACCTOSHMIO
EBknnaoBo (diy=12.5) npucoeanHATCH B OCHOBHYIO rpynny.

MoHO cKasaTb, YTO UX rpynnMpOBaHMe COCTABNSET YCNOBHLIN XapakTep. B npouecce pa3paboTku me-
CTOPOXXAEHN M3BECTHSKOB 3TW CTEMNEHU PasHOCTW AOIKHbI YUMTbIBATLCS. MOXHO OTMETUTD, YTO pasgeneHue
nopoabl MECTOPOXOEHWA U3-38 MHOTOMEPHBIX NapaMeTPOB rpynNMPOBaHUS MECTOPOXAEHNA MOXHO CYMTaTb
OCHOBHbIM. PaccuntbiBaem EBKNMAOBO pacctosHua rpynnbl 10 uccnegyembix MECTOPOXKOEHWA N3BECTHSIKOB,
OLeHKa X CXOACTBA M pasnunuuns.
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Tree Diagram for 10 Cayuan
Single Linkage
Euclidean distances

Mozaexckoe
Fane-Hrarckoe

o
OwnarapauHckoe
ArpapuHcKoe

2 4 6 8 10 12 14 1€

Linkage Distance

Puc. 1. lenaporpamma 10 uccnepyembix MECTOPOXAEHNIA U3BECTHSIKOB
no ux ousnyeckum napameTpam

Torna nocopmyre paccTosiH1e Mexay hrU3MyeckuMm CBOMCTBAMM FOPHbIX NOPO COCTaBNSET

d =%~ %)+~ ¥2) + (&~ 2,)°
(Po, =0, )+ (P =Py) P (00, —0 )P (B —E))7
\#(A -2,)7+(Cy, —Cp )2 (e, — 5 )2+ (K, K, )?

PaccTosiHne mexay o6bektamu 3aBuCHT OT MacLuTaba no ocsim.
0 P OCX A E Cm | w0 KX

Xy

248 | 144 | 110 | 260 | 270 | 0,50 | 2,86 | 0,52
2,711 |1 310 | 456 | 582 | 542 | 1,05 132 | 143

d? =(2,71-2,48)* = 0,053

d? =(31.0-14.4)> =275.6

d? =(45.6-11.0)* =1197.2
1197.2/1598.6 *100 = 75%

dZ = (5,82 -2,60)* =10,368

d? = (5.42—-2.70)* = 7.398

dé =(1,05-0,50)* = 0,302

d2 =(13.2—-2.86)? =106.92

d? =(1,43-0,52)* =0,828

d,, =+/0,053+275,6+1197,2+10,368 + 7,398 + 0,302 +106,92 + 0,828 =39,9

YPOBHM 3HAYEHUN NEPEMEHHbIX (DU3NYECKUX CBOMCTB FOPHbIX NMOPOZ, OTNMYAKTCS Apyr oT apyra. Es-
KNWOOBOW Mepbl COrMacHo ¢hopmyne nepemeHHas, uMetLas 6onblune 3HavyeHUs QOMUHUPYET Hapd nepe-
MEHHOM C MarbiMi 3HaveHuamu. Mepen knactepusaLumein NCXoaHble BENUYMHBI HOPMUPYIOT, UCNONb3ys 3Ty
cpopmyny: X

Xoorm — —  (HopMupoBKa Ha cpeatee)
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CTaHIJ.apTVBVIpOBaHHbIe 3Ha4YeHUA AaHHbIX

Po P Ocx A E Cm Wo K
2,48 14,4 11,0 2,60 2,70 0,50 2,86 0,52
2,71 31,0 45,6 5,82 542 1,05 13,2 1,43
2,59 22,7 28,3 4,21 4,06 0,77 8,03 0,97

HOpMMpOBaHHbIe 3Ha4YeHuA

Po P Ocx E A Cnm ) K x
0,95 0,63 0,38 0,61 0,66 0,64 0,35 0,53
1,04 1,36 1,61 1,38 1,33 1,36 1,69 1,47

djo = (1,04 -0,95)° = 0,0081
d§ = (1.36 —0.63)* =0,5329

djm =(1.61—-0.38)* =1,5129
dZ =(,38-0,61)° =0,5925

d? =(1.33-0.66)* =0.4485
dczm = (1,36 -0,64)° =0,5184
d2 =(1.64—-0.35)* =1.6125
dkzk = (1,47 —0,53)°* = 0,8836

[Nocne HopmManu3auuy 3Ha4YeHNs PU3NYECKUX CBOUCTB FOPHbIX NMOPOL COCTaBMNSET:

HopmupoBaHHble 3HaYeHus
d, = J0,081+ 0.5329 +1.519 + 0,5925 +0.4485 +0,5184 +1.6125 +0,8836 = 2.48

OpMFMHaﬂbH ble 3Ha4YeHuA

d, = /0,053 +275.6+1197.2+10,368 +7.398 + 0,302 +106.92 + 0,828 =39.9

BbiBOabI
MpUMEHEHME KNacTepHOro aHann3a No3BoMSIET CHIMKEHNE 0bbeMa ropHbIX paboT v yBennyeHne pauu-
OHamnbHOCTM SKCMyaTaLmm MECTOPOXAEHNN NONE3HBIX UCKOMAEMbIX.
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