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"EFFECT OF NITROGEN OXIDES ON HUMAN ORGANISM AND PLANT"

Annomauus.

B cmamve paccmampusaemcs npobnema 06 usmenenuu kiumama. B pesynomame usmenenuii knumama nio-
Waosb 1edAHbIX noJell oKeane npodoadxcaem cokpawamoca. Taxoce pomoxumuneckue oOKUCIUMenU OKa3vleaiom
Haubobuee 8030elicmele Ha CalamHuble Kyabmypel, 000bl, C8EKLY, 31aKlU, BUHOSPAO U OeKOPAMUBHbIe HACANCOe-

HUA.

Abstract.

The article deals with the problem of climate change. As a result of climate change, the area of ice fields in
the ocean continues to shrink. Photochemical oxidants also have the greatest impact on salad crops, beans, beets,

cereals, grapes and ornamental plantings.

Kfllo‘leeble C/106a.: 6o30elicmeue OKCUuoos asoma, 4ejlo6ek, pacmenus, OKCUIUMENbHBILL npoyecc, O30H.
Keywords: exposure to nitrogen oxides, man, plants, oxidative process, ozone.

CrerMaaicThl yTBEpKAAIOT, 4TO 3a nocienxHue 50
JIeT BBIOPOCHI MApPHUKOBHIX I'a30B, IPEXEe BCEro, AU-
OKCHJa yTIJepoja, MeTaHa M OKCHIOB a30Ta, BEAyT K
HNOCTENEHHOMY MOTEIIEHHUIO KJINMATa IJIaHEThl, KOTO-
poe B CBOIO OUepeab MOBJIEYET 32 OO0 TastHUE TTOJISIP-
HBIX JIBJIOB W HEN30€XKHOE 3aTOIUICHNE YaCTH CYIIH.

B pesynpraTe M3MeHEHMH KIMMaTa IUIOMAAb Je-
JsHbIX 1osiel B CeBepHOM JIeJOBUTOM OKeaHe MPOAOII-
J)KaeT COKpallaThCs. AHAlU3 JAaHHBIX CIYTHUKOBOIO
MOHHUTOpPHHIa MoKa3al, 4to B 2004 roxy nensHoe 1mo-
KpbITHE ObUTO IOUTH Ha 14% MeHbILIe CpeTHero 3Have-
Hus. U ecim sKCTpanonnpoBaTh TaKylo THJICHIHIO, TO
K 2070 romy momsipHbIe JIbIBI OYAYT MOJHOCTHIO HCUe-
3aTh B JIETHEE BpeMs. POCT MapHUKOBBIX Ta30B B aTMO-
cdepe NPUBOAUT K HOSBICHHUIO MAPHUKOBOTO 3P (eKTa.

[TpnunHa OBICTPOrO POCTA KOJIMYECTBA TTAPHUKO-
BBIX I'a30B OYEBUJIHA, - YEJIIOBEUYECTBO CEIUac CHKUTAET
3a JIeHb CTOJIbKO MCKOIAeMOro TOIUIMBA, CKONBKO €ro
00pa30BHIBAJIOCH 3a THICSYM JIET B IIEpHOJ 00pa3oBa-
HUSI MECTOPOXKICHUH HeTH, YIS 1 rasa.

CoracHO TIPOTHO3aM HCCIEI0BaTEeNeH, eClIi HU-
4ero He MpeaNpUHIMAaTh, MHpoBEIe BEIOpocH! 117 B Te-
yeHue Ommkaimmx 125 et BeIpacTyT BueTBepo. Ho
HeIb34 3a0bIBATh M O TOM, YTO 3HAYUTEIbHAS 9acTh Oy-
JIYIINX UCTOYHUKOB 3arpsi3HEHHUS €IIe He MOCTPOCHA.
3a mociegHue CTO JIET TeMIIepaTypa B CEBEPHOM IOTy-
mwapun ysemuumiack Ha 0,70 C. TIporHosupyemsiit
POCT TeMIneparypsl B CIEAYIOLEM CTOJIETHH COCTABUT
ot 1,5 10 5,8° C. Hanbonee BepoATHEIN BapHanT - 2,5-
3,0 C. EcTp omaceHus, 4To TOCIIe epeceueHus pyoexa
B 2°C 6y1eT HEBO3MOXKHO KOHTPOJMPOBATH U3MEHEHHE
KimmMara.[2]

BbIcokas cKOpOCTb KIMMAaTHUYECKUX U3MEHEHMH,

MIPOUCXOAIINX B MOCIEIHUE ACCATHICTHS, NeHCTBU-
TEJILHO MOXKET OBbITh 00BsICHMMa BCE BO3pacTaroliei
UHTEeHCH(UKALNEH aHTPOIIOTCHHOM JeATeTbHOCTH, KO-
TOpas OKa3bIBAET 3aMETHOE BIIMSIHUE HA XUMHUYECKHI
cocTaB aTMoc(ephl Hallel ITaHEeTHl B CTOPOHY YBEJH-
YEHUsI COJICP)KaHMs B HEil TapHUKOBBIX Ta30B.

W3 BemecTB, MOCTyNalomux B aTMoc(epHsbIii BO3-
JyX TOPOZOB C aHTPOIOT€HHBIMU BbIOpOCcamMH, Hanbo-
Jlee 4acTO BCTPEYAEMbIMH COCIMHEHUSIMH SIBIISTFOTCS
OKCHJ ¥ THOKcH a30Ta. OKCHU/IBI a30Ta M OCOOSHHO U~
OKCHJI 230Ta ABJISIOTCS TIIaBHBIMH COCTABIISIOIINMH 3a-
TPA3HEHUS aTMOC(HEPHOTO BO3AyXa TOPOJIOB.

Oxcuapl a30Ta — 3TO IPYIIA U3 CEMU ra3oB U CO-
€IMHEHHH, COCTOSIIasl U3 a30Ta U KUCIOPOJa, HHOTAa
COBOKYITHO M3BeCTHBIX Kak ra3el NOX. [IByms Han0o-
Jlee PacHpOCTPAaHEHHBIMH M OMNACHBIMH OKCHIaMHU
a30Ta ABJISIFOTCS] OKCHJ] a30Ta M TMOKCH] a30Ta. Oxena
a30Ta, TaKXKe Ha3bIBAEMBIH BECEIISIINUM Ta30M, SBIIS-
€TCsl MAPHUKOBBIM Ia30M, KOTOPBIH CIIOCOOCTBYET TJI0-
6abHOMY TIOTEIUICHHIO.

Oxcup azora( NO) BEIOpacEIBaeTCS B COCTABE BbI-
XJIOTIHBIX Ta30B TPAHCIIOPTHBIX CPEACTB, a TAKXKe TPH
CKWTaHWU YTIIs, He(TH, AU3ETHHOTO TOIUIMBA U TIPH-
pomHOTrO ra3a, ocobeHHO Ha 3ieKTpocTaHnusx. OH
TaKk)Ke BBIIENMIOTC (pabpukamu, curaperamu, raso-
BBIMHM IUIMTAaMH, KEPOCHHOBBEIMH 00OTpeBaTENsIMHU,
JPOBSHBIMH KOTJIaMHU.

CyliecTBYIOT TpH IIyTH OOpa3oBaHUsI OKCHJIOB
a30Ta, pasInYaroIInecs Mo Croco0y MPOUCXOXKICHUS,
HO HE 110 XUMHUYECKOMY COCTaBY:

* TeruIoBbie OKCHIBI a30Ta (TermoBbie NOX);

* OsIcTpbie okcubl a30Ta( 6bicTpeie NOX);

* TOIUIMBHBIC OKCHIBI a30Ta (TotuiuBHBIE NOX).
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TemmoBble OKCHIBI a30Ta, COCTABIISIOMINE OOJb-
MIMHCTBO, 00pa3yroTCs TPH BBICOKOH Temmeparype(
T>1500 K) u mpu ycnoBuUU BBICOKOM KOHLIEHTpAIUH
KUCJIOPOAa TPH OKHUCIICHUH aTMOC(EpHOro a3ora B
npouecce TropeHusi. TemioBble OKCHIBI 00pa3yroTCs
IPU C)KUTAHUU Ta3000pa3HOTO TOIUTMBA (IIPUPOJIHBIH
ra3 ¥ CKW)KCHHBIH He(TSHOH ra3) U TOIUIMBA, B KOTO-
POM He cofiepKaTcsl BeIECTBA, UMEIOIUE B CBOEM CO-
CTaBe a3oT.

BricTprie OKCHIBI a30Ta 00pa3yrOTCs MPHU CBS3EI-
BaHUH aTMOC(EPHOT0 a30Ta YTICBOAOPOAHBIMA YaCTH-
namu (paguKasaMi), KOTOPBIE TPHCYTCTBYIOT B 30HE
(hakenma. DTOT MeTO 0Opa30BaHUS OKCHUIOB IPOTEKALT
C OYECHb BBICOKOH CKOPOCTBIO (OTCIOJ]a MX Ha3BaHUE;
obicTprie). OOpa3oBaHKHe OBICTPHIX OKCHIIOB MPEKIC
BCETO 3aBUCHUT OT KOHIIEHTPALIMH Pa/IMKaJIOB B KOPHE-
BOI yactu akena.

TorutMBHBIE OKCHIBI 230Ta 00Pa3yIOTCs IPU OKHKC-
JICHUH a30TOCOEPIKAIIHMX BEIIECTB, PUCYTCTBYIOLINX
B TOILIHBE B 30HE (hakena. KoHIIEHTpaIis TOITHBHBIX
OKCHJIOB MOXKET JOCTHTaTh 3HAUYUTEIHHBIX Pa3MEpOB,
eCIIi cofep)KaHUE B TOIUTMBE a30TOCOJCpIKAIINX Be-
miecTs mpebimaet 0,1% ot Beca. Kak mpasuno, 370 ka-
CaeTcs TOIBKO KAIKOTO U TBEPAOTO TOILIHBA.

Oxcuabl a30Ta 00pa3yloTCs B MPOIECCe COKUTAHUS
U HaIIpsIMYIO He CBA3aHBI C COCTABOM CKHTaeMOTI'0 TOTI-
nuBa. CopmepskaHHE OKCHIOB a30Ta B OTXOASALINX OT
KOTJIOB I'a30B 3aBUCHUT OT KOHCTPYKIIUH TOIKH, JJTHHbI,
TEeMIlepaTypbl M HMHTCHCHUBHOCTH (akena, KadecTBa
ToIIMBa( COJEpKaHUSA B HEM a30Ta, TEIJIOTBOPHON
CrocoOHOCTH), M30BITOYHON TOAAaYHM BO3IyXa Ha IMpo-
[[ecC TOPEHHs, BPEMECHH HAXOXKICHHS Ta3000pa3HBIX
MPOAYKTOB CTOPAaHUSA B 30HE BBHICOKHX TEMIIEpaTyp U
MECTHBIX TeMIEpaTYPHBIX MAKOB. CIeIyeT OTMETHTH,
YTO HamOoee WHTEHCHBHOE OOpa3oBaHHE OKCHIOB
a30Ta B IpoIecce TOPSHHS MPOMCXOINT B 30HE BEHICO-
kux Temneparyp (ot 1600 o 1900 °C) B pesynsrare
OKHCJICHHS a30Ta B Bo3ayxe.[1]

Oxcujipl a30Ta 0OBIYHO MPOHMKAIOT B OPraHU3M
qepes:

Bapixanue Bo3nyxa:

[Tpu BabIXaHUK BEIOPOCOB OT HCTOYHHUKOB OKCHJIA
a30Ta, TaKUX KaK yTOJBHBIC AIIEKTPOCTAHIINH, TPaHC-
MOPTHEIE CPENICTBA M YCTPOHCTBA, COKUTAIOIINAE MCKO-
MmaeMoe TOIUTHBO; IPU KyPSHHUU CHTapeT.

[Ipu KOHTaKTE C KOXKEH:

[Ipu Bo3nEHCTBUM BBHICOKMX KOHLIEHTpALM ra30-
00pa3HBIX OKCHIOB a30Ta WU TUOKCHIA IKHIKOTO
asoTa.

BnusiHue okcu0B a30Ta Ha OPraHU3M:

KpartkocpouHoe Bo3zeiicTBue:

Bnusitnue okxcus0B a30Ta Ha 3/J0POBbE MOXKET
BKJTIOYATh B ce0S:

* PazympaxkeHune IbIXaTEIbHOW CHUCTEMBI, I71a3 U
KOKH.

* OcCJOXHEHHUS! PECIIMPATOPHBIX 3a00JIeBaHUM, B
YaCTHOCTH aCTMBI.

* 3aTpyIHEHHOE JbIXaHUE.

* Kawens u ynymse.

* TommHoTy.

* [onoBHY!O0 OOJIB.

* Bonu B xuBoOTE.

JuTtenbHoe Bo3eiicTBHE:

JlonrocpouHnoe BO3/1eCTBUE HU3KUX YPOBHEH OK-
CHUJIOB a30Ta MOXET MPUBECTH K Pa3IpaKeHUIO Opra-
HOB JIbIXaHHS:

* Actmy.

* PecnimpaTopHbie HHPEKIHH.

JonrocpouHoe BO3AEHCTBUE BBICOKMX YpPOBHEH
OKCHJIOB a30Ta MOYKET IIPHUBECTH K:

* ['eHEeTHYECKNM MYTAIUSIM.

* CHUXCHUIO )KEHCKOM (hepTUIIBHOCTH.

* Bpeny pa3BuBaromemycs mioay.

¢ Cna3mam.

* Otéky ropia.

* VyaiméHHOMY IyJIbCY.

* [Ipobnemam ¢ ceparem.

* Cmeptu.

Brsixanue HeOompmux komumdects N20O mpuso-
JUT K TPUTYIUICHUIO OOJICBOW YYBCTBHUTEIBHOCTH,
BCJICICTBHME YEro 3TOT I'a3 HHOTJA B CMECH C KHCIIOPO-
JIOM TIPAMEHSIOT AJIsT HapKo3a. B MajbIx KoImdecTBax
N20 BrI3BIBae€T YYBCTBO OMBSHEHHS (OTCIOA Ha3Ba-
HHUE« BecelnsAmmid Tas3yn). Basixanwe uwmctoro N20
OBICTPO BBI3BIBACT HAPKOTHUECKOE COCTOSHHE U YAY-
Ibe.

Oxcun azora NO n guokcun azora N20 B atmo-
cdepe BCTpEeyaroTCsi BMECTE, IIO3TOMY Yallle BCEro olie-
HUBAIOT UX COBMECTHOE BO3/ICHCTBHE HA OPTaHU3M 4e-
soBeka. TonbKo BOJNIM3U OT UCTOYHHKA BHIOPOCOB OT-
Meuaercs Boicokas koHrentpanus NO. IIpu cropanuun
TOILITMBA B aBTOMOOWIISAX U B TCIUIOBBIX AJICKTPOCTAH-
msix npumepHo 90% okcHaoB asoTa oOpasyeTrcs B
¢dopme MoHOOKcHza azoTa. Octapmmecs 10% npuxo-
IATCA Ha JUOKCUJ a30Ta. OIHAKO B X0 XUMHUYECKUX
peakmmii 3HauynTenbHas dacth NO mpeBpamaercs B
N20 - ropa3zno 6onee omacHOe coequHEHNE. MOHOOK-
cun azora NO mpexacraBisieT co00i OCCIBETHBIN Ta3.
OH He pa3pakaeT JbIXaTeIbHbIC TyTH, U TIO3TOMY Ye-
JIOBEK MOJXKET €ro He MOYYBCTBOBATh. [IpH BABIXaHHU
NO, kak u CO, cBs3biBacTcs ¢ remorioouaom. Ilpu
3TOM 00pa3yeTcss HECTONKOE HUTPO30COCIUHEHHUE, KO-
TOPOE OBICTPO MEPEXOANT B METTEMOTJIOOHH, IIPH 3TOM
Fe2+ nepexonur B Fe3+. Mon Fe3+ ne moxer obOpa-
TUMO cBsi3biBaTh O2 M TakuM 00pa3oM BBIXOAUT M3
mporiecca nepeHoca kuciopoaa. KoHmeHTpamms Metre-
MoryioonHa B kpoBu 60 - 70% cuuraeTcs JNeTambHOM.
Ho Ttakoe mpenenpHOe 3HaYCHHWE MOXET BO3HHKHYTHh
TOJIBKO B 3aKPHITHIX TIOMEIIECHHSX, & Ha OTKPBITOM BO3-
JyX€ 3TO HEBO3MOKHO.

ITo Mepe ymaneHus OT MCTOYHHKA BBIOpOCa BCE
6osnbiiee koaumuectBo NO mpespamaercs B NO2 - Oy-
pBIf, 00JaAAIONTNI XapaKTEpPHBIM HENPHUATHBIM 3ama-
XOM ra3. JIMOKCHI a30Ta CHIILHO pasipakacT CIIA3HU-
CThIe 00OJIOYKH AbIXaTeAbHBIX MyTel. Bapixanue simo-
BHUTBHIX MAPOB JTUOKCHAA a30Ta MOXET NPHUBECTH K
CEpBE3HOMY OTpaBJICHHUIO. J[MOKCH] a30Ta BBI3BIBACT
CCHCOpHBIC, ()YHKIIMOHAJBHBIC ¥ MATOJIIOTHIECKUE d(-
(eKTHI.

Ho nmoxcua a3ora BO3NEHCTBYET HE TOJNBKO Ha
00OHSHUE, HO M 0CIabisieT HOYHOE 3pEHHe - CI0Cc00-
HOCTB TJ1a3a aAalTHPOBATHCA K TEMHOTE. DTOT 3P heKT
ke HabmogaeTcs mpu kKoHneHTparuu 0,14 mr/m3, gro,
COOTBETCTBCHHO, HI)KE TIOPOTra O0OHAPYKECHHUS.

OyHKITHOHATBHBIM 3()()EKTOM, BHI3BIBACMBIM [TH-
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OKCHJIOM a30Ta, ABJSAETCS IOBBIIICHHOE CONPOTHBIIC-
HHe JbpIXaTelbHbIX nyTeil. MupiMu cioBamu, NO2 BEI-
3bIBACT YBEJIMUCHHE yCWINHL, 3aTPauuBacMBbIX Ha JIbIXa-
HHe. JTa peakius HaOJIr0JaNlach Y 3J0POBBIX JIIOJEH
npu koHueHTpanun NO2 Bcero 0,056 mr/m3, uTo B 4e-
TBIpE pa3a HIKe Iopora oOHapyKeHHsI. A JFOJIU C XPo-
HUYECKUMH 3a00JIEBaHHUSMH JIETKUX HCIIBITHIBAIOT 3a-
TPYAHEHHOCTb AbIXaHUs yxe Npu KoHueHTparwu 0,038
Mr/m3.

[MaTonorngueckne 3PEKTH MPOSBIAIOTCA B TOM,
gto NO2 nenaer yenoBeka 0ojiee BOCTIPHAMYHIBBIM K
[IaTOTeHaM, BBI3BIBAIOIINM OOJIE3HM ABIXAaTENIbHBIX IIy-
Tel. Y nroael, MoABEPTIINXCS BO3AEHCTBUIO BBICOKUX
KOHLEHTPAMH JTMOKCH/A a30Ta, Yalle HaOIIoaroTcs
KaTap BEPXHHX JbIXaTEJIbHBIX MyTeH, OPOHXUTHI, KPYI
U BOCTajieHue Jierkux. Kpome Toro, TMokcu a3ora cam
1o cebe MOXKET CTaTh NMPUYMHOW 3a00JIeBaHUil JibIXa-
TenbHbIX ImyTel. [lomanas B opranusm uenoseka, NO2
IPY KOHTaKTe C BJIaroi o0paszyer a3oTHCTYIO M a30T-
HYIO KHCJIOTBI, KOTOpPBIC Pa3belaloT CTEHKH albBEOJ
nerkux. IIpy 3TOM CTEHKH abBE0J M KPOBEHOCHBIX Ka-
MIJUIIPOB CTAHOBSITCS HACTOJIBKO TPOHNIIAEMBIMH, UTO
MPOITyCKAIOT CHIBOPOTKY KPOBH B ITOJIOCTbH JIETKHX. B
3TOM KUIKOCTH PACTBOPSIETCS BABIXaEMBIN BO3IyX, 00-
pasys NeHy, NPeIsITCTBYIOIIYIO AalbHEHIIEMy Ia3000-
MeHY. Bo3HHKaeT oTek JIErKUX, KOTOPbIi 3a4acTyIo Be-
JIeT K JieTalbHOMY Hcxoay. JlnurenbHoe BO3EHCTBUE
OKCHJIOB a30Ta BBI3BIBAET PACHIUPEHHE KIETOK B KO-
pemIkax OpOHXOB (TOHKUX Pa3BETBICHUAX BO3TYLIHBIX
MyTel aJbBeos1), YXyIIIEHHE COMPOTHUBIIEMOCTH JIeT-
KHX K OakTepHsM, a TaKkxKe paclIupeHue aiapseoi. He-
KOTOpBIC HCCIIEIOBATEIH CUUTAIOT, YTO B paiiOHAX C
BBICOKHM COJ/IEpXKaHHEM B aTMoc(epe ANOKCHAa a30Ta
HaOJII0AaeTCs MOBBIIICHHAs CMEPTHOCTh OT CEPACYHBIX
Y PaKoBBIX 3a00JICBaHUI.

Pazpymaroniee Bo3aelicTBIE COCTaBIAIOMNX (O-
TOXMMHUYECKOTO CMOTa Ha pacTeHUs ObLI0 0OHAPYKEHO
paHbllle, YeM MOATBEPIK/ICHO UX BIIMSHUE HA 3/I0pPOBbE
JIOZEH.

Oxcugpl azora NOX Moryr BO3AeHCTBOBAaTh Ha
pacTeHus TpeMsl My TSMH:

MPSIMBIM KOHTAKTOM C PaCTEHHSIMU;

yepe3 oOpasylolmuecs B BO3JAyXe KHCIIOTHBIE
0Ca/IKH;

KOCBEHHO - ITyTeM (OTOXUMHUUIECKOro 00pa3zoBa-
HUSl TakUX okuciutenel, kak o30H u [TAH. Ilpsamoe
Bo3neiictBiie NOX Ha pacTeHus omnpezneisercs BU3Y-
QIPHO MO TOXENTEHHIO WM NMOOYPEHHIO JIUCTHEB M
UTJI, IPOUCXOSIIEMY B PE3yIbTaTe OKUCIEHHS XJIOPO-
¢unna. OKHCIeHNE KUPHBIX KUCIOT B PACTEHUSX, IIPO-
HCXOJIAIIee OJHOBPEMEHHO C OKHCICHHEM XJIOPO-
(uta, KpoMe TOro, MPUBOIUT K Pa3pyIICHHIO MEM-
OpaH u Hekpo3y. OOpa3yromascs Mpu dTOM B KJIETKax
a30THCTasi KUCJIOTa OKa3bIBAET MyTarceHHOE JICHCTBHE.
OtpunarenpHoe Obuonormyeckoe Bo3aerictere NOX Ha
pacTeHus] NPOSIBISIETCST B 00ECIBEYMBAHHWU JIMCTHEB,
YBSIIAaHWW LIBETKOB, NPEKPALICHUH IUIOJOHOMICHHUS U
pocra. Takoe nedictBue 0OBsiCHSETCS 00pa3oBaHHEM
KUCJIOT TIPU PacTBOPEHHH OKCHJIOB a30Ta B MEXKKJIE-
TOYHOH U BHYTPUKJIETOUYHOM KUIKOCTSIX.

Hapymenust pocra pacteHuil npu BO3AE€HCTBUU
NO2 na6monatotes pu KoHueHrpausx 0,35 mr/m3 u

BEIIIE. DTO 3HAYCHUE SBISCTCSA MPEICTbHON KOHIICH-
Tpanueii. OMacHOCTh MOBPEXICHUS PACTUTEIHHOCTH
JMOKCHJIOM a30Ta CYIIECTBYET TOJIBKO B OOJBIINX IO-
pOllaX ¥ MPOMBIIIICHHBIX PaiOHaX, TJIC CPEIHss KOH-
nentparms NO2 cocrasisiet 0,2 - 0,3 mr/m3.[2]

Paspymmmrensnoe pevicteue NO2 Ha pacreHus
YCUIIMBAETCS B IPUCYTCTBUU AUOKCUAA CEPBI. DTO MO/~
TBEPXK/EHO Ha OIbITaX, MPOBEACHHBIX CO CIEIYIO-
oMy PacteHust Gosiee ycTOWYMBEI (10 CPaBHEHHUIO C
YeII0OBEKOM) K BO3/ICHCTBHIO YUCTOTO AMOKCHIA a30Ta.
3t0 00BscHAETCH ocobeHHOCTIMU yeBoeHUsI NO2, xo-
TOPBIA BOCCTAHABIIMBACTCS B XJIOPOIUIACTaX W B Kade-
ctBe NH2- rpynmel BXOOWT B aMHHOKHCIOTHL [Ipm
koHnentpamuu 0,17 - 0,18 mMr/mM3 okcumel a3ora uc-
MOJIB3YIOTCS PACTEHUSIMH B KauecTBe yAoOpeHui. Orta
crnocoOHOCTh K MeTabonuzupoBanuio NOX uenoBeky
He npucya.|[3]

[Topomamu nepeBbEB: TOMONbL YEpHBIH, Oepesa
IUTaKy4as, oJibXxa Oenas, JiMna MENKOJNUCTHAs . JTH
ra3sl O0JIaIal0T CHHEPTU3MOM, W B atMoc(epe 3ada-
CTYIO TIPUCYTCTBYIOT BMecTe. B TO Bpems kak feiicTBue
OITHOTO JUOKCH[IA a30Ta MHOTHE PACTCHHS NEPEHOCST
B KoHIeHTparuu 10 0,35 mMr/mM3, B IPUCYTCTBUH JHOK-
cuna cepsl Takoe xe kommaectBo NO2 MokeT HaHeCTH
uM ymep0.

O30H u nepoxcoaruaHUTPaTel(ITAH) - cuibHbIe
okuciaurend. OHM OKa3BIBAIOT BIMSHHE Ha MeTabo-
JIU3M, POCT M SHEPreTHYECKUE TIPOLIECCH B PACTCHHUSAX,
UHTUOUPYS MHOTHE (PEpMEHTATHBHBIC PCAaKIIWH,
HalpuMep, CHUHTE3 TIJIHKOJIUINAOB, MOJHCAXapUI0B
CTEHOK KJIETKH, 11eJTF010351 M T.1. O30H 1 [TAH Taxke
BIIUSIFOT Ha TIporiecc (POTOCHHTE3a.

O30H 3HAYNTETHHO TOKCHYHEE OKCHIOB a30Ta IIPH
JEHCTBUU Ha pacTeHus. [ HUX OH TOKCHYEH MpHU
koHueHTpauuu 0,2 miH-1. Ilpu Bo3melicTBUM 030HA
TaKKe OKHUCIISIOTCS MTUTMEHTHI U JIUCThS 00ECIBEYHBA-
10TCsl. Ha IIISHIIEBOM Cl10€ KOXKHIIBI JINCTHEB U UIJI ITPO-
SIBJISIFOTCSL TPEUIUHBI , U JIUCT CTAHOBHUTCS XPYIKUM.
Kpowme Toro, B TpenipHax MOTYT popacTaTh rpuOHBIE
CIIOPBI, IPOHUKAIOIINE 3aTeM BIIyOb JIMCTa U pa3py-
MIAOIIHE €r0. DTOT MH(EKIMOHHBIN MPOIECC SBISETCS
OJIHOM M3 MPUYHH TUOETH JIECOB.

[Ipu OKHUCIUTENBHBIX MPOLIECCaX B KIETKE pacTe-
HUI MOKET BBIICIATHCS STUIICH, BEI3BIBAIOIIHIA OTa1a-
HUE JIICTHEB M UTJ. Pe3ynbTaToM BO3JIEHCTBHUS BBICO-
KHUX KOHIICHTPAIIMI 030HA SIBIIICTCS IITPUXOBAs UCUEP-
YEHHOCTB JINCTHEB. Y CTAHOBIICHO, YTO O30H BIUSCT Ha
OUTPYCOBBIE, IPUBOIUT K UpE3MEPHO PAaHHEMY CO3pe-
BaHMIO IJIOZOB M ONAJaHHUIO MX JI0 JOCTIKEHHS HOp-
MaJIBHBIX pa3MmepoB. CrenuanbHOE HCCIeOBaHUE,
MIPOBEAECHHOE C YETHIPbMS BHAAMHU CEIBCKOXO3SMH-
CTBEHHBIX PAacTEHHH (COs, KyKypy3a, MIIEHUIIA 1 3eM-
JITHOHM Opex), MOKa3aJio, YTo 3arps3HeHHE BO3/AyXa 030-
HOM TIPUBOJIUT K MOTEPE YPOKas.

Takum 00pa3oM, TPU3HAKU TMOBPEKICHHUHA, BBI-
3BaHHbIX NO2 u O3, BU3yaJIbHO AMarHOCTHPYIOTCS.
OpmHAaKoO cJleqyeT YYHTBIBATh, YTO B €CTECTBEHHBIX
YCIIOBHSIX, 3TH Ta3bl JICHCTBYIOT HA PACTEHHS HE IO OT-
JETBHOCTH, @ KOMIUICKCHO B CJIIOXKHOW CMECH C APY-
MM 3arps3HUTENSIMH, TO3TOMY WICHTU(DHUKALINIO BO3-
neictBus nposect TpyaHO. ITAH cTanoButcs ¢pusmo-
JIOTMYECKH AaKTUBHBIM TOJIBKO TMPU  OCBELICHUH.
DOTONUTHIECKH OH paciaaeTcs Ha U MEPOKCOALIETHII-
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panukai, KOTOPBIH OKHCISA, pa3pyllaeT MTUTMEHTHI
pacTenmii. B 3aKkimtoueHUN ClieyeT OTMETHTh, 9TO (Ho-
TOXMMHUUYECKHE OKHCIHUTEIN OKa3bIBAIOT HauOoIblIee
BO3JICHCTBIE HA CaJlaTHBIE KYJIBTYpBI, OOOBI, CBEKIY,
371aKH, BUHOTPAJ M JIEKOpaTUBHBIC HacaxaeHus. CHa-
Yaja Ha JIMCThSIX oOpa3yeTcs BoJHOe HaOyxaHue. Ye-
pe3 HEKOTOpOe BpeMsl HIKHUE ITOBEPXHOCTHU JINCTHEB
PUOOPETAIOT CepeOPHUCTHIN MM OPOH30BBII OTTEHOK,
a BEpXHHUE CTAHOBSTCS IIATHIUCTHIMH C O€JIBIM HaJICTOM.
3areM HacTymaeT OBICTpOE YBAJaHWE WM THOENb JH-
cTheB. [1]
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MEXAHI3MHU B3AEMOOBTS)KEHHSA HEAJIKOIOJIbHOI )KUPOBOI XBOPOBM NEYIHKHA TA
XPOHIYHOI XBOPOBH HUPOK
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THE MECHANISMS OF INTERACTION OF NON-ALCOHOLIC FATTY LIVER DISEASE AND
CHRONIC KIDNEY DISEASE

Anomauis.

3a pesynbmamamu Hawio2o 00CiOHNCeHHADYNO 6CMAHOBLEHO, WO HAUOITbUL CYMMEBUMU MemaDOTYHUMY ne-
PeoymMosamu pO3BUMKY HEAIKO20NbHOI HCUPOBOL X6OPOOU NEUIHKU HA M OHCUPIHHA MA XPOHIYHOT X80POOU HUPOK
€ 8IPO2IOHA NOCMNPAHOIANbHA 2inepaiiKemis, 2iNepiHCYIiHeMiss Ma 3D OCMAHHA CIYNeHs 2LIKO3UIOBAHHSL 2eMO2/10-
oiny. Hpuyunor npozpecy8anHs MemaboniyHO20 CUHOPOMY HA MJI HeAIKO2O0NbHOI HCUPOBOI X80pobuU neuinKu ma
XPOHIUHOI X80pOOU HUPOK € NINIOHUL OUCPeC-CUHOPOM i3 3DOCIMAHHAM V KPOSI NPOAmepo2eHHUX J1inonpomeinie
HU3bKOT WintbHOCMI, Oehiyumom anmuamepozeHHux ainonpomeinie ucoxoi winbrocmi. IIpogiony pons y po3eu-
MKy Ma NPOSPeCyBaAnHi HEANKO2OIbHO20 CMeamo2enamumy ma po3iaoie NeYiHKo8020 KpoB8oooizy CRpasse 3poc-
manHs 6 Kpogi mpueniyepudis. Takxum yuHom, po3euUmox Hearko20AbHOIL HCUPOBOT XBOPOOU NeUinKu Y NAYicHmis 3
XPOHIUHOIO X80POOOI0 HUPOK MA ONCUPIHHAM CYNPOBOOICYEMbCSL CYMMEBOIO OUC- MA 2iNeprinioemicio i3 Makcu-
ManbHUM cepeo 2pyn NOPIGHAHHS 3POCMAHHAM 6MICMY 6 KPOGi X01ecmeposy ma npoamepo2eHux Iinonpomeinie
HU3LKOI WiNbHOCMI, IPOCIOHUM SHUICEHHAM NPOMUAMEPOLEHHUX TINONPOMEIHI8 BUCOKOT WiTbHOCIE MA 3POCMAaH-
HAM IHOEKCY amepo2eHHOCM.

Summary.

The study showed that the most significant metabolic prerequisites for the development of nonalcoholic fatty
liver disease on the background of obesity and chronic kidney disease are probable postprandial hyperglycemia,
hyperinsulinemia and increased glycosylation of hemoglobin. The reason for the progression of the metabolic
syndrome on the background of non-alcoholic fatty liver disease and chronic kidney disease is lipid distress syn-
drome with an increase in blood low-density proatherogenic lipoproteins, deficiency of high-density antiathero-
genic lipoproteins. The leading role in the development and progression of non-alcoholic steatohepatitis and he-
patic circulatory disorders is played by the growth of triglycerides in the blood. Thus, the development of nonal-
coholic fatty liver disease in patients with chronic kidney disease and obesity is accompanied by significant dys-
and hyperlipidemia with the maximum among the groups of comparison increase in blood cholesterol and low-
density proatherogenic lipoproteins, probable decrease in antiatheterogenesis and atheterogenesis.

Knrouosi cnosa: neanko2onvha scuposa x60poda NewinKu, XPOHIUHA X80p06A HUPOK, ONCUPIHHSL.
Keywords: non-alcoholic fatty liver disease, chronic kidney disease, obesity.

Introduction. An important problem of internal
medicine is the problem of comorbidity of non-alco-
holic fatty liver disease (NAFLD) with obesity, chronic
kidney disease (CKD), which has significant general
medical and social significance [1, 2]. The range of dis-
eases included in the concept of NAFLD includes non-
alcoholic hepatic steatosis (NASP), steatohepatitis
(NASH), which may be accompanied by liver fibrosis
(AF) and transform into liver cirrhosis (CP). The prev-
alence of NAFLD in the population is 10-33%. The
prevalence of NASH in the world is 10% (600 million
people) [4, 5, 8]. Over the last 5 years, the incidence of
steatohepatitis in Ukraine has increased by 76.6%. 12-
40% of patients with hepatic steatosis develop NASH
with early AF within 8-13 years. 25% of them develop

CP, hepatocellular insufficiency (PKN) (15%) or pre-
cirotic changes (10%). 7% of patients with compen-
sated CP develop hepatocellular carcinoma within 10
years, and 50% of them require liver transplantation or
die from PKN. kidney disease, obesity.

The purpose of the study: to determine the inten-
sity of the mechanisms of mutual burdening of non-al-
coholic fatty liver disease on the background of obesity,
depending on its form in the presence of comorbid
chronic kidney disease and its stage.

Material and methods of research. 135 patients
with non-alcoholic steatohepatitis (NASH) with
comorbid obesity | degree and chronic kidney disease
(CKD) of the 1st and 2nd stage, were examined. Pa-
tients were divided into 2 groups: of which 52 patients
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with non-alcoholic steatohepatitis with obesity | degree
(group 1), 53 patients with non-alcoholic steatohepati-
tis with comorbid obesity of the 1st degree and chronic
kidney disease of the I-1I stage (chronic uncomplicated
pyelonephritis with latent phase in subsiding exacerba-
tion phase) (group 2). The control group consisted of
30 practically healthy persons of the corresponding age
and sex. The average age of patients was (45.8 = 3.81)
years, men were 48, and women 57 persons. The func-
tional state of the endothelium was studied by the con-
tent of stable metabolites of nitrogen monoxide (NO)
(nitrites, nitrates) In the blood by L.C.Green et al. The
number of desquamated endothelial cells in the blood
was determined by the method of J.Hladovec in the
modification of N.N. Petrischev et al. The lipid blood
spectrum was studied based on the content of common
lipids (TL), total cholesterol, triacylglycerols (TG), low
density lipoprotein (LDL) and high-density lipoprotein
(HDL) (Danish Ltd, Lviv), and also calculated the in-
dex of atherogenicity (IA) by the formula: IA = total
cholesterol / HDL. The degree of carbohydrate com-
pensation was determined by the level of glycemia in
the onset and 2 hours after glucose loading (glucose tol-
erance test) by the glucose oxidase method, the content
of insulin in the blood (DRG System) - by the immuno-
assay (ELISA) method, the content of glycosylated he-
moglobin (HbAlc) using standard sets of reagents
(DanishLtd, Lviv) by the method of V.A. Koroleva.
The diagnosis of NASH was established in accord-
ance with the unified clinical protocol, approved by the
order of the Ministry of Health of Ukraine No. 826 from
06.11.2014, in the presence of criteria for the exclusion
of chronic diffuse liver disease of the viral, hereditary,

autoimmune or medicinal genesis as causes of choles-
tatic or cytolytic syndromes, as well as the results of the
USG survey. Diagnosis and treatment of CKD were
performed according to the recommendations of the
clinical guidelines of the State Institute "Institute of
Nephrology, NAMS of Ukraine" (2012).

The statistical analysis of the results was carried
out in accordance with the type of research carried out
and the types of numerical data that were obtained. Dis-
tribution normality was verified using Liliefors,
Shapiro-Uilka tests and the direct visual evaluation of
eigenvalues distribution histograms. Quantitative indi-
ces having a normal distribution are represented as
mean (M) =+ standard deviation (S). Discrete values are
presented in the form of absolute and relative frequen-
cies (percentage of observations to the total number of
surveyed). For comparisons of data that had a normal
distribution pattern, parametric tests were used to esti-
mate the Student's t-criterion, Fisher's F-criterion. In
the case of abnormal distribution, the median test,
Mann-Whitney Rank U-Score, and Wilcox's T-crite-
rion (in the case of dependent groups) were used for
multiple comparison. Statistica for Windows version
8.0 (Stat Soft inc., USA), Microsoft Excel 2007 (Mi-
crosoft, USA) software packages were used for statisti-
cal and graphical analysis of the obtained results.

Results of the research and their discussion.
Analysis of the lipid profile of the blood in patients with
NASH and obesity showed a number of changes that
differed depending on the presence of CKD (table). In-
dicators of concentration in blood of total lipids in pa-
tients of 1st and 2nd groups exceeded the norm by
26.4% and 34.2%, respectively, with a statistically sig-
nificant difference between the groups (p <0.05).

Table

Indicators of lipid spectrum of blood and endothelial dysfunction in patients with non-alcoholic stethohep-
atitis, obesity of the I-1I degree and with comorbidity with chronic kidney disease of the I-II stage (M + m)

Groups of patients surveyed

Indicators, units measurement PHP Group 1 Group 2

NASH+Obesity NASH with CKD + Obesity
Total Cholesterol, mmol / | 4,72+0,11 6,89+0,38%* 6,93+0,39%/**
LDL, mmol /| 2,54+0,02 4,05+0,022 * 4,58+0,04*/**
HDL, mmol /| 1,28+0,05 0,7240,02 * 0,760,04 */**
TG, mmol /| 1,47+0,03 2,42+0,03* 3,1940,07 */**
NO IN BLOOD, mmol /| 15,32+1,225 30,49+1,318 * 40,511,173 */**
ET-1, pmol /| 6,17+0,854 11,250,457 * 18,83+0,559 */**
DEC x104/L 3,03+0,204 3,87+0,123 * 5,80+0,127 */**
Notes: * - changes are probable in comparison with the index in PHP (P <0,05);
** - changes are probable when comparing the indices in patients with NASH (P <0.05);

The content of total cholesterol in blood indicated
that it increased by 37.4 and 46.7 (p <0.05) compared
with PHPs in patients of 1st and 2nd groups (table).
Changes in the concentration of TG in the form of a
significant increase (respectively, 2.2 and 2.0 times (p
<0.05)) were recorded in the 1st and 2nd groups of pa-
tients. That s, the content in TG in the blood in the comorbid
flow of NASH with CKD and obesity were significantly
lower than in patients with NASH and obesity.

The study of blood concentrations of proatherogenic
lipoprotein fractions indicated a number of changes: the con-
centration of LDL in the patients of the 1st group was 1.5

times higher than the control group (p <0.05), and in patients
of the 2nd group LDL increased in 1.7 times (p <0.05) (ta-
ble). It is also necessary to point out that with the increase in
the activity of cytolysis, the content of the cholesterol and
LDL in the blood in NASH with comorbidity with CKD and
obesity - increased, which may be an important prognostic
factor in the progression of atherosclerosis in these patients.
Concentration in blood of antiatherogenic lipoproteins - HDL
in patients of both groups was significantly lower in compar-
ison with control: in patients of the 1st group - in 1,5 times (p
<0,05), in 2nd group - 1,7 times (p <0.05). As can be seen
from the results of the study, the maximum suppression of



10 MEDICAL SCIENCES / «COLLOQUIUM=JOURNAL» #32(19), 2021

HDL synthesis (Table 1) was observed in patients of the 2nd
group, indicating a minimum level of protection of endothe-
lial vessels from free radical aggression and atherogenic frac-
tions of blood lipids. The result of these changes was a signif-
icant increase in the index of atherogenicity in patients of both
groups of observation: the 1st group - 2.2 times, the 2nd group
- 2.0 times with the maximum changes in the index in patients
with NASH, CKD and obesity, which testifies on the one
hand, the presence of significant risk factors for the progres-
sion of atherosclerosis in these patients on the background of
obesity, and on the other - on the favorable pathogenetic situ-
ation with regard to the progress of NASH. Thus, the devel-
opment of NASH in patients with CKD and obesity is ac-
companied by a significant disorder of dis-hyperlipidemia
with the highest among groups comparing with the increase
in the content of cholesterol and low-density proatherogenic
lipoprotein, a possible decrease in high-density anti-athero-
genic lipoprotein and an increase in the atherogenicity index.

The results of the study showed that in patients with
NASH, a significant increase in the content of NO in the
blood was detected in comparison with the index in PHP (p
<0,05) (Table 1) in group 1 - in 2,1 times, in the 2nd group -
in 2,6 times (p <0,05). The role of nitrosative stress in the
pathogenesis of NASH was proved, the confirmation of
which is the increase in the concentration of nitrosothiols, per-
oxynitrite and other metabolites NO in the blood [2, 10]. In-
creased peroxynitrite formation due to the generation of NO
by leukocytes is an important aspect of the damaging effect
and inflammation process in NASH [3]. Pathological hy-
perproduction of NO by endothelial cells and leukocytes
from inflammatory infiltrates in the liver contributes to the
development of nitrosative stress in NASH. The established
hypernitrate in blood may also be considered compensatory
in response to hyperproduction of ET-1 in all observational
groups. Thus, the content of ET-1 exceeded the index in PHP,
respectively, in patients in the 1st group in 1.7 times, in the
2nd group - in 3.0 times (p1-2 <0.05). Confirmation of the
presence of endothelial dysfunction (ED) in patients with
NASH with CKD resulted in a probable growth of the num-
ber of desquamated endothelial cells (DEC) in the 2nd group
of patients in 1.9 times (p2 <0.05). Generation by neutrophils
during the exacerbation of NASH of a significant number of
active forms of oxygen and nitrogen and hyperproduction of
endothelial cells and endometrial lymphocytes with progres-
sive damage to the endothelium (growth of DEC) leads to
significant ED, accompanied by mosaic angiospasm of the
arteries due to hyperproduction of ET-1 and parectic vasodi-
latation of the veins of the portal vein system because of the
hyperproduction of NO.

Conclusions Thus, in patients with non-alcoholic
steatohepatitis on the background of obesity lipid dis-
tress syndrome with an increase in total cholesterol in
blood, low density proatherogenic lipoproteins, and a
deficiency in anti-atherogenic high-density lipopro-
teins is characterized. In a comorbid flow of non-alco-
holic steatohepatitis and chronic kidney disease stage |

and Il on the background of obesity a deeper lipid im-
balance (hypertriacylglycerolemia (2.1 times, p <0.05),
hypercholesterolemia (1.5 times, p <0.05), including in
the low density lipoprotein (1.8 times, p <0.05), de-
crease in the content of high density lipoprotein (1.8
times, p <0.05), increase in the atherogenic index (at 2
, 7 times, p <0,05), as well as hyperproduction of the
endothelium of the NO and lymphocytes with progres-
sive damage to the endothelium (growth of DEC)) was
confirmed.

The prospect of further scientific research in
this direction is the development of a method for the
early prevention of non-alcoholic steatohepatitis on the
background of obesity and the accompanying CKD of
the 1st and 2nd stage.
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FEATURES OF THE GEOGRAPHICAL LOCATION OF THE CAUCASUS

Annomauyus.

B oannoii cmamse asmop paccmompen ocobennocmu pacnonodicenus meppumopuu dic Cegeprnozo Kaexasa,
sRUAIOWUE HA €20 IKOHOMUKY, X03Aticmeo u bvim. Tak sice Ovbliu paccmompensl 8adcHble ceozpaguueckue 00b-

eKmbl U pecypCHblll NOMEeHYUA OGHHO20 PecUOHA
Abstract.

In this article, the author examined the features of the location of the territory of the North Caucasus, affecting
its economy, economy and life. Geographical geographical objects and resource potential of this region were also

considered.

Knroueswte cnosa: Cesepnuiii Kaskas, eeoepaghusi, 5KOHOMUKA, XO35UCMB0, ObIM, PeCcypcobl, pecypCHblil no-

MeHYyua, dHepeopecypcol, NPUPOOHble Pecypcbl, MYPUIM.

Keywords: North Caucasus, geography, economy, economy, everyday life, resources, resource potential, en-

ergy resources, natural resources, tourism.

CesepHrlii KaBka3 pacnoyio)keH Ha TEppUTOpPUHU
JByX yactelt ceeta: Azuu 1 EBponsl. K 3anany ot Hero
Haxoautcst YE€pHoe Mope, a Ha BocToke — Kacnuiickoe
Mope. C ceBepa 3TOT pEerHoH NPOXOIUT 1o peke JloH, a
Ha tore mpoctupaercss bonbmoi KaBkasckuii xpeber.
[Trocom st KaBkasa siBnsieTcst cBs3b ¢ MopeM. CeBep-
HBIi KaBka3 pacrnonokeH Ha CyOTpONMUYECKOM Hosice,
9TO Aa&T BO3MOKHOCTh BOCIIPOU3BOANTE TE MIIU MHBIE
KYJIBTYPBl, KOTOPBIE HE SBISETCS BO3MOXKHBIM JIJIS
GoutbIIMHCTBA APYyTUX pernoHoB Poccnu. Takxe 60ib-
MM IUTIOCOM CTaJIO TO, YTO 110 3TOMY PETHOHY HMPOXO-
JaT ToproBeie nytu Typuuu, Ykpaunsl u Upana. Ilo-
stomy CeBepHelil KaBkas nMmeeT 00IbII0N 3KOHOMUYE-
CKHUH IMOTEHITHAI KaK OOJIBIION TOPTOBBIA PErHOH.

OTOT PETHOH ABISAETCS CAaMBIM I'yCTO HACEIICHHBIM
B CTpaHe, M TaK Xe 3/IeCh 3aMEeTeH OBICTPHIN TeMI MpH-
pocta HaceneHus1, mo nokazatessiM ¢ 2002 o 2010 ko-
JIMYECTBO JIFOACH HACENSIONINX 3TOT PETHOH YBEJH-
quiics Ha 8 MITH. YeloBek, mputoM uto B 2002 romxy
HaCeJICHWEe COCTABJISUIO JIMIIL O MITH. YeJIOBeK. Takxe
9TO CaMblii MHOTOHALIMOHAIBHBIH UCTOPUKO-KYJIBTYP-
HBII PETHOH B CTPaHe.

Jlanamadr B 3THX Kpasx O4eHb MHOTOOOpaseH |,
3JIECh PacIoI0XKEHbI: TOPHBIE XPEOTHI, TOPHBIE U TIepe-
CBIXAIOIUE PEKH, 03€pa, CTENHbIE PAaBHUHBI, PACTU-
TeNbHBIE 0a3UChl. FIMEHHO 31€ech pacnoiaraercst camasi
BBICOKasl TOUKa B CTPaHE 3TO BEpIIMHA ropa DIb0pyc,
ero BBICOTa paBHa 5642 metpa.

I'eorpaduyeckoe pacronoxxenne KaBkaza - mo-
IPaHUYHOE, OKPAaUHHOE, TPUMOPCKOE.

Bonbiryto mosip3y AJsl 3TOTO PEernoHa MPUHOCHUT
YMEPEHHO KOHTHHEHTAJIBHBIN KIMMAaT, 3TO TO3BOJIIET
BBIpAIIMBaTh Pa3HOOOpa3HBIE CETbCKOXO03IHCTBECHHbIC
KyJIBTYPBI U BECTH XMBOTHOBOJICTBO, 9TO B OCHOBHOM
OBIIEBOJICTBO, NITHIIEBOJICTBO U KPYITHO POTATHIi CKOT.
ITouBa CeBepHoro KaBka3za B OCHOBHOM IIpe/iCTaBJICH
YepHO3EMOM PA3JIMYHOIO BH/A, @ B IPETOPHIX MOXKHO
HaWTH TPYHT U KapOoHAT. 37iech TaKXe ecTh U APYTrHe
BU/IBI TIOYB, HO OHM BCTPEYAIOTCSI JIOCTATOYHO PEIKO.

CeBepHast 4acTb MMeeT TpaHUnbsl BOMM3M LleH-
TpasibHO-UepHo3émHoro u [loBoimkckoro paiiona. Ha
fore cocemsiMu sBisieTcs ['pys3us u AzepOaiimkan oHH
HAYT IPaKTHYECKH 110 BceMy nepuMerpy KaBkazckoro
xpebta. Mimes Berxoasl k UepHomy, A3oBckomy u Kac-
MMUHCKOMY MOPIO-03€py, II0 KOTOPBIM OCYIIECTBIIS-
I0TCSI CBSI3H C 3aKaBKa3beM.

Brirognocteio nonoxxenus: Kapkasckoro paiiona
BHJHA M B TOM, YTO Ha €€ TEPPUTOPHUH ITPOJIETAIOT BaXK-
HBIE JKEJIE3HOJOPOXKHbIE, aBTOMOOWIBHBIE M TpyOO-
IIPOBOJIHBIE MapILIPYTHI , CBA3YIOIIUE CTPaHy C 3aKaB-
Ka3beM.

bnaronaps BeironHocTu pacnonoxxenue Cesepo-
KaBka3ckoro sKOHOMHUYECKOTO pailoHa HMeeTcs CTa-
OMIBHBIN PBIHOK cObITa. Mexy palloHaMH TIPOBOJIA-
OIMMH TOPTroBIIO Mexnay coboit CesepHsrii Kapkas
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MMEET POJIb MOCTABUIMKOB MPOAYKIMI CEIbCKOXO035ii-
CTBEHHOTO, YHEPTETHIECCKOTO ¥ TPAHCIIOPTHOTO MAaIlU-
HOCTPOCHHUS, HE(PTEXMMUU, MUIIEBOA M JIETKOW IpO-
MBIIIJIEHHOCTH, arpONpPOMBIIIIEHHOTO KOMILIEKCA.

Benymumu otpaciamu  CeBepo-KaBkaszckoro
palioHa SIBJISIFOTCS] KOMILIEKC MallTHHOCTPOEHUSI, MHUIIIe-
Basl M JIeTKasi MPOMBIIIJICHHOCTh, YTOJIbHOE U He()TeXU-
MUYECKOE MPOU3BOJCTBO, IIEMEHTHAs MPOMBIILICH-
HOCTB, CEIICKOE XO3SAHCTBO, a TAKXKE PEKpEaIlMOHHEIC
PeCypCHl, SBISIOIINECS OCHOBOM ISl BEACHUS KypOPT-
HOT'0 XO35IHCTBa.

l'eorpaduueckoe pacmonoxxenne KaBkaza marot
BO3MOKHOCTh Pa3BHBATHCS PEKPEAOHHOMY XO35H-
CTBY, UTO BO MHOTOM Ja€T NMEPCIEKTUBHI [l IOJIEP-
>KaHUS 3[I0POBBS HACENIEHUSI U KOHTPOJIS €ro IeMorpa-
(uveckux mokasatenedl. A nNanbHEHIee pasBUTHE U
WHBECTUPOBAHUSI 3TOTO PETHOHA, B PEKPEAMOHHON
cdepe, MOMOKET COXPAHHUTh 3TH YHUKAIBHBIC YCIOBHUS
JUIsl KOHKYPEHTHO CHOCOOHOCTH B MEXKIYHapOJHOM
PBIHKE KYPOPTHBIX YCIIYT.

PasButuio caHWTapHO-KypOPTHOTO XO3SHCTBa B
9TOM pEeTHOHE 1O OOJNBIIEH YacTH CIOCOOCTBYIOT TOP-
HBIE CHCTEMBI 1 MUHEPaJIbHBIC BOABI PACIIONOXKCHUE Ha
pasHBIX TEPPHUTOPHUAX permoHa. Tarke 3TO Crmocod-
CTBYET Pa3BUTHIO U TYPH3Ma B PETHOHE, HO TYPUCTOB B
JaHHOM PErvuoHC IMPUBJICKAOT HE TOJIBKO MPUPOAHO-
TEepPPUTOPUAIBHBIE OCOOCHHOCTH, HO U OCOOCHHOCTHU
HapOJI0B MPOKUBAIOIINX HA 3TUX TEPPUTOPHUSIX.

DNEKTPOIHEPTETHUUECKAS TPOMBIIIIIEHHOCT CITy-
JKUT OCHOBOM dkoHOMMKH KaBka3za bosbias yacts pa-
OoTaromue 37ech 3JICKTPOCTAHIUU ATO: TEIUIOBEIE
THIPAaBIMYECKUE, KPYIHBIC TEIUIOBBIE SJEKTPOCTAaH-
UK pacnoioxeHsl B KpacHomapckoM kpae, B HeBun-
HOMEICCKe, B ['pO3HOM, a KpyIHBIE THIPABIHYECKUE
JJEKTPOCTAHIIMU HAXOMATCI B TAaKHX TOpOAaX Kak
Humnsuck, benopeuenck, bakca.

IIpupoansie pecypcsl CeBepHoro KaBkaza nmeer
00JIBIIIOE KOTMYECTBO Pa3Ho00pasusi. 3eCh HAXOATCS

OoupIIve 3amackl ¥ BUBI MHHEPAIBHBIX pecypcoB. Ha
9TOH TEPPUTOPHH €CTh MHOXKECTBO HE(QTAHBIX U ra3o-
BBIX MECTOPOXKAEHUS, KOTOPBIE pa3fesitoTcd Ha JBa
HedTerazoBbIX paiioHa. JlJaHHas TEPPUTOPHUS UMEET OT-
JIMYUTENEHYIO 0COOCHHOCTD B BH/Y CBOEI MHOTO TaX-
HOCTH He()TSAHBIX M Ta30BBIX MecTopoxaeHni. OKoio
100 net Ha KaBkase skcruryaTupyroTcs He(TSHBIE I11a-
CTBI MHOLICHOBOT'O TOPU30HTA, YK€ OKOJIO 35 JIeT TakxkKe
BOBJICKAIOTCS B MICIIOIb30BaHKE U Oojiee HU3KHE ( 10p-
ckue). borateie MecTOpokAeHHS Ta3a OCBOCHBI Ha
Craspomnosnbe u B lepbenre. B Kybanckom paiione cy-
IIECTBYET YTOJbHOE MECTOPOXKACHHE IOPCKOTO IEpH-
ona. B ropusix 30Hax KaBkasa HaxonsaTcs MarMaTuye-
CKHE MECTOPOXICHHUS: MOJUMETAIUIBI U BOJILGpPaMO-
Bble pyabl. BOnmsu teppurtopum mnocenenust llemox
OTKPBITHl MECTOPOKACHUS KAMEHHOM COJIH.

OCHOBBIBAsICh Ha BBIILIE CKa3aHHOI MHpOpMAINH,
CTOMT OTMETHUTbH YTO reorpaduueckoe pacroyioKeHue
CesepHoro KaBka3za 1aéT BO3MOXKHOCTb pa3BUBAThCS
JAaHHOMY PETHOHY B Pa3HBIX HaNpaBICHUAX, a OCO-
OEHHO TaKMX KaK, XO3IHCTBEHHAs M TYPUCTHIECKAs Je-
STENBHOCTH, SKOHOMHUKA, TPOMBIIUICHHOCTH. bombiioe
KOJIMYECTBO PECYPCOB, Pa3HOOOpasHbIE INPHUPOIHBIC
KOMIUIEKCHI ¥ KyJIbTYPHO-HCTOPUIECKHE OOBEKTHI CO-
3aNM I 3TOTO PErvoHa OONBIION IMOTEHIHAN IS
MIPOMBIIIJICHHOTO Pa3BUTHS U 3KOHOMUYECKOTO POCTa.
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EFFECTS OF TOURISM ON NATURE. ECOLOGICAL TOURISM

Annomauus.

Cmamus nocesauena akmyaibHblM npodemMam 83aumMo0eicmeus mypusma i npupoosl. 3navenue u mMecmo
9KONIO2UYECKO20 MYPU3Ma 8 cospemennom mupe. Ommeueno maxdice 3Ha4eHue IK0I02UYeCK020 mypusma Ha mep-

pumopuu Poccuiickou @edepayuu.
Abstract.

The article is devoted to topical issues of interaction between tourism and nature. The importance and place
of ecotourism in the modern world. The importance of ecological tourism in the territory of the Russian Federation

was also noted.

Knroueswie cnosa: sxonocuueckuti mypusm, Rpupood, mypucm, oOKpy*caiowds cpeoda, mypucmeKas oesmeib-

HOCMb, IKOHOMUKA, MYPUSM, KYIbMYpd, pazsumue.
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Typusm sBnsiercss Haubosee OBICTPO pa3BHBAIO-
Imeiics oTpacibi0 MHPOBOM 3KOHOMHKH H, Kak IIpa-
BWJIO, OKA3bIBACT KaK IOJIOKUTEIBHOE, TaK W OTPHIA-
TEJIbHOE BO3/IEHiCTBHE Ha NMPUPOAY. YPOBEHb OTpHUIIA-
TEJILHOTO BO3/EHCTBUS 3aBHCHUT OT THIA M Maciiraba
JIESITEIBHOCTH TYPUCTOB, a IPOOJIEMBI IPOSBIISIOT ce0s
IPHU pOCTE KOJINYECTBA TYPHCTOB WM YBEIUYECHUHU
YPOBHSI MCIIONIB30BaHUA pecypcoB. Kak pa3zBuBaromia-
scs MHIYCTPUS, TYpPU3M UCIIOJIB3yeT OOJIBIIOE KOJINYe-
CTBO Pa3IMYHBIX PECYpPCOB, YTO €CTECTBEHHO IIPHUBO-
JIUT K HEMaJIOMy 00BEMY OTXOJIOB.

Brnusinue Typu3Ma MOXHO pa3ZieluTh Ha JIBE KaTe-
TOPHH — 3TO MPSIMOE BIIMSHUE, KOTOPOE CBSA3aHO C TY-
PHCTCKOI IeSTENBHOCTIO M KOCBEHHOE — TYPHCTCKOM
nH(pacTpyKTypOH.

[IpssiMoe BIMsIHUE BKIIOYAeT B MEPBYIO OYepeb
YHHYTOXEHHE NpezicTaBuTeNeit Gpruopsl u hayHbI B Ipo-
Iecce OXOTHI, PHIOOJOBCTBA U T.A., «BTOPIKEHHE» B
€CTECTBEHHbIE NPOIECCH JKU3HEAEATENbHOCTH pacTe-
HUH 1 KUBOTHBIX ITyTEM MX KOPMJICHHS, Pa3BEICHIS B
HCKYCCTBEHHBIX YCIIOBHSIX, HAOJIOAECHUSAMH 32 HHUMH,
IIyMOBOTO BO3JICHCTBUS, pa3pymIeHus THE3/I, HOP.

KocBeHHOe ke BIUSHHE CBSI3aHO C M3MEHEHUEM
€CTECTBEHHOM cpellbl 00MTaHus, BO3/IeHCTBUE HA KOM-
MIOHEHTHI IreorpaduuecKoil Cpebl MyTeM 3arps3HeHns
aTMoc(epsl, TIOYBBI U JIp.

[Tpn 0OBIYHBIX BHAAX TypH3Ma IPH MOBBINICHUH
TYPUCTCKHX TIOTOKOB  IPOUCXOJUT  YBEJIUYECHUE
Harpy3Kd Ha TPAaHCTIOPT: BO3pacTaeT KOJIMYECTBO Mpsi-
MBIX TPUOBITHI/yOBITHH, TIEPeNBMKEHUS BHYTPH
CTpaHBI ¥ B HACEJICHHBIX ITyHKTaX.

Celfuac BO3IYIIHBIA M aBTOMOOWIBHBIA TpaHC-
MOPT ocCymIecTBIsIET 85% BCEX MEPEBO30K, YTO MPUBO-
JWT K OOJNBIINM KOJIMYECTBaM BBHIOPOCOB OKCHIA a30Ta
1 yTJIEpO/ia, YTO BPEJHO CKa3bIBACTCS Ha 3/10POBbE JII0-
Jiel ¥ IPUPOTHYIO Cpemy.

3apyOexHble U3aHUS B MOCJEIHEE BPEMS 4YacTO
YIOMHUHAOT 3KOJIOTHYECKUI TypusM. Bcemupnas Ty-
pHUCTCKasi OpraHW3alys MPOTHO3UPYET B OMpKaifiieM
OyaymieM BBICOKAN TEMII pOCTa JKOTypuU3Ma, a JIo-
XOJIbI, IPUHOCUMBIE C 3TOH AESTENbHOCTH, BHECYT CY-
IIECTBEHHBIM BKJIAJ B Pa3BUTHE SKOHOMHKH MHOTHX
CTpaH MHpa, B OCOOEGHHOCTH JUIS Pa3BHUBAIOIIUXCS
cTpaH. ParyioHanbHOE HMCHONB30BaHUE MPUPOIHBIX U
KYJIbTYPHO-HCTOPHYECKUX TYPUCTCKHUX PECYPCOB OACT
BO3MOXKHOCTh CHU3UTB, THM00 M30eXKaTh MHOTHX HeEra-
THBHBIX ITOCJIEJICTBUI MacCcOBOTO TypU3Ma.

OTIMYUTENBHON YePTOM SKOTypHU3Ma OT TPaJAULIM-
OHHOTO 3aKJII0YaeTcs B IPHOPHUTETaX TyPUCTOB, KOTO-
pBI€ 3aMHTEPECOBAHBI B OOILICHUU C IPUPOIOH, H3yde-
HUIO ¥ TIO3HAHMIO €€ 0OBEKTOB U SBJICHHUH, AKTHBHOMY
OTIBIXY Ha IPUPOJIE.

DKOJIOTHYECKOEe IPOCBEIICHUE TaK)Ke HEMAaJo-
BaXKHas 4acTh IKOTypu3Ma. TypUCThI MyTeM MO3HAHUS
TIPUPO/IBI, TOHUMAIOT BCIO HEOOXO0IMMOCTD OEpeKHOTO
K HEll OTHOILIEHUS.

3akoH Poccuiickoit ®enepanuu «O Typusme»
TPAKTyeT HKOJOTHUECKUI TypuU3M Kak IIyTeLleCTBUS,
COBEPILAEMBIE C LIENbI0 IKOJIOTHUECKOT0 BOCIUTAHUS 1
00pa30BaHMS TYPHCTOB.

Ho, B HacTosIII€E BpeMS BKJIAJBIBAIOT B 3TO MOHS-
THEe OoJiee OOBEMHBIN CMBICI, HE OTPAHHUYUBASCH IIE-
JIIMH 9KOJIOTHYECKOTO BOCTIUTAHHUS:
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- BKOTYpHU3M — KOMIUJIEKCHOE MEXIUCIHUILINHAD-
HOE HaIlpaBJICHHE, KOTOpOe OOecreunBaeT B3amMO-
CBSI3b MHTEPECOB TYypU3Ma, OXPAHbI MPUPOIBI U KYyJIb-
TYpHI,

- DKOTYpH3M — 3TO 3HAYUTEIBHOE YMEHbILIECHUE
OTPULATENILHOTO BIUSHUS U MOCIEICTBUN SKOJIOTHUe-
CKOT'O M COLIMATbHO-KYJIBTYPHOTO XapaKTepa, COXpaHe-
HUE JKOJIOTUYECKON YCTOWYUBOCTH CPEMAbI; 3HAKOM-
CTBO C JKUBOU MIPUPOJOH, C MECTHOM KYIBTYPOH 1 OOBI-
qJasMU.

Jna Poccun 3K0JI0TUYECKUI TypU3M CIYXKUT OJI-
HUM W3 TEPCHEKTUBHBIX HANpPaBICHUH, YTO COBEP-
IIEHHO OIPaBJaHHO, €CIM Y4eCTh OOINBIIOE KOJMYe-
CTBO 3aIlIOBETHUKOB B CTpaHe.

Baiikan — rmaBHas Typuctudeckas 30Ha. Kaxapiit
TOJl, MPEICTABUTENN U3 Pa3HBIX CTpaH MUpA, OCTaHAB-
JIUBAKOTCS 311€Ch, YTOOBI IOCMOTPETH Ha TiIyOoyvaiiiee
Y HEBEPOSITHO KPAaCUBOE 03€pO Ha 3emJie.

Crout Bbienuth ['opHbIN AnTaii cO CBOUM COLIU-
OKYJIbTYPHBIM YKJIaJIOM, 3apOAMBIIAMCS 31€Ch COTHHU
JIET Ha3aJ ¥ NPaKTHYECKU HE U3MEHMBILUKCS 1O CETO-
masamHEX aHeil. Cloga mpueskaroT, 9TOOBI OCETHTh
Tenemnkoe 03epo, chopMupoBaBIIcecs BO BIaJUHE Ha
MECTE JAPEBHEro JEIHUKA M H3BeCTHbIM YyHcKui
TPaKT. 31ech Jke pacloyio’keHa Beicovaiimas B Cubupu
I'opa benyxa u nentp Asuu — Cesepnas [llambarna.

Mpmuorue TypucThl nocematoTt Kapenuro, B crutomnib
MOKPBITYIO JieCaMU. 37IeCh PACIONIOKEHO OJHO U3 ca-
MBIX KpYyMHBIX 03ep EBpombl — OHexckoe 03epo.

Kaxnprnii rong typuctsl u3 I'epmanun, Hramum,
CIIA, Ounnstaanm 1 BenmukoOpuTaHu# MOCETIAIOT STH
npekpacHele yronku Poccun. bmaronmapst rocynap-
CTBEHHBIM IIPOrpaMMaM, HallpaBJICHHBIM Ha YCIEIIHOE

pa3BUTHE TYPHUCTCKHX BO3MOXHOCTEH 3arOBEIHBIX
MECT, KOJIMYECTBO TYPUCTOB OyIET yBEJIMYMBATHCS C
KaX/IbIM T'OJIOM.

B 3akmouyeHun X04eTcsi OTMETHTh, OCHOBBIBASICh
Ha BCEM BBILIEH3IIOKEHHBIM, YTO CETOJIHS IKOJIOTHYEe-
CKHH TYypU3M SIBISETCS aJbTEPHATHBOW JPYyrum
HalpaBJICHUM, JEITEIbHOCTh KOTOPBIX CBsI3aHa C He-
palMOHABHBIM HCIIOJIb30BAHUEM OKPYIKAIOUIUX IPH-
POIHBIX OOTaTCTB, B PE3YNIBTATE YETO HAHOCHTCS BPEI
npupone. Cpeny Takux HamnpaBICHUII MOXKHO BBIZC-
JIMTB: OXOTY, HOOBIYY TOJIE3HBIX HCKOIAEMBIX, 3aro-
TOBKY Jieca | T.J.

HecMmoTpss Ha TO, 4TO 3KONOTMYECKUNA TYypU3M B
HacTosilIee BpeMs HAaXOIMTCS Ha CTaJUM DPa3BHUTHS,
y’Ke MOXKHO HAOJIOJNATh 32 YCIEHIHBIM OCYIIECTBIIe-
HHUEM Ha MPAKTHKE OTIEJIbHBIX TPUHIIUIIOB SKOJIOTHYe-
CKOTO TypH3Ma, HO CTOUT OTMETUTh, YTO MOAXOJOB,
MOJTHOCTBIO COOTBETCTBYIOIIMX KOHIEHIIMU JKOTY-
pHU3Ma CeroHsl He 04eHb MHOTO.
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OCOBEHHOCTH OPOLIEHUMS 1 OPTAHU3AIIMU THIPOMEJNOPATHBHBIX CUCTEM ITPU
BBIPAIIIMBAHUHN PUCA B POCCUHN
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FEATURES OF IRRIGATION AND ORGANIZATION OF HYDRO-RECLAMATION SYSTEMS IN
RICE CULTIVATION IN RUSSIA

AHnnomauus.

Onovim 8blpalyuearnusl puca Ha meppunopuu Poccuu ne cnuwxom éenux 6o BpEMEHU, HO YoKce cyulecmeyrom
U AKmueHo UCNOJIb3YIOMCA pa3TUYHbIMU qbepMepcxuMu XO3AUCMEAMU MemoObl U CHOCOObI e3paueanusl amotul
KyZbmypol HA OMHOCUNEIbHO 6ﬂaeonpu;zmelx K Hell ycioeusix. Bcezo 0sa pecuoHa aKkmueHo 3aHUMAaromcs 6030e-
JIbIBAHUEM pUCA, UMes MPU, PA3TUYHbIX Opye om Opyad, Cnocoba OpeaHu3ayuy MeauopamusHol cucmemsi. Ilpo-
uzeooumeu mozym 0obumucs SHAYUMETIbHBIX Ppe3ylbmamoe 6 YeelUdYeHUU KOIUYEeCMBEHHbIX U KAYeCmEEeHHbIX No-
Kasameinei 6030enbl6aAHUs puca. C smoii yenibro ocmpo cmoum HeobX00UMoCmb 6 YIy4uleHUUu U c60e6pemernom
pemonme, 00CTYHCUBAHUU 2UOPOMETUOPAMUBHBIX CUCTHEM U UOPOMEXHUYECKUX COOpyiceHull. A 0na noayuenus
boavuen IppekmueHocmu — epAMoOmHoOe YIPAsIeHUe UMEIOWUMUCS PeCyPCamil, U ONUPAHUe Ha ONblm OPyeux
npouszgooumenell.

Abstract.

The experience of rice cultivation on the territory of Russia is not too great in time, but methods and methods
of cultivating this crop on relatively favorable conditions already exist and are actively used by various farms.
Only two regions are actively engaged in rice cultivation, having three different ways of organizing a reclamation
system. Producers can achieve significant results in increasing the quantitative and qualitative indicators of rice
cultivation. To this end, there is an urgent need for improvement and timely repair, maintenance of hydraulic
reclamation systems and hydraulic structures. And to get more efficiency — competent management of available

resources, and relying on the experience of other manufacturers.

Knroueswie cnosa: puc, opoweHue puca, meiuopayust, meauopamuenvle CUCmemabl.
Keywords: rice, rice irrigation, land reclamation, reclamation systems.

OpoieHre prca - crnenupuuecKuii crnocod moi-
JIepXKaHHSA BIAKHOCTH IIOYBHI Ha 0OpabaThIBaeMOM
Teppuropuu. OpoIIeHne OCYIIECTBIAETCS MyTEM IO-
CTOSIHHOTO 3aTOIUICHHS B IpEeNiaX BO3JIEIBIBACMOTO
TIOJISl TEPPUTOPHH, Ha BECh IEPUOJ] OT ITOCEBa JI0 CO3pe-
BaHUA. Takoil crmoco® Ha3bIBaeTCs TPAAUIUOHHBIM -
MOCTOSIHHOE 3aroruicHne. OOBsCHICTCS TaHHBIA CIIO-
co0 opomIeHUsT 0COOCHHOCTSIME CaMOi KyJIbTyphL. Puc
- TEIUTIONIIOOMBOE pACcTEHHE, BBHAY 3TOTO W MOIYIHIT
6opIIOe pacrpoCTpaHeHNe B TEIUIBIX, HO HE JKapKHX,
TPONMYECKUX perrHoHax A3uu. Puc MCHBITBIBaeT Auc-
KOM(MOPT OT pEe3KUuX TeMIepaTypHbIX KojebaHui
MOYBBI M BO3AYIIHOTO MPOCTPAHCTBA HAJ HEH, WIIH
30HBI a3panuu. CI0# BOABI, 3aTAINIMBAEMBIH YIaCTOK C
PHUCOBBIMU KYJIBTYPaMH, 3HAYUTECIFHO YMEHBIIIACT aM-
TUTATYIBI KOJICOAHUI CE30HHBIX TEMIIEPATyp, a TAKKe
obecrieunBaeT yBEIMUYEHHE BIIAXKHOCTH IPHU3EMHOTO
CJIOSL BO3yXa, YHHUYTOXAET OOJIBIIMHCTBO COPHSKO-
BBIX pacTeHuil. [Ipu 3aTOTICHIH U TOIICPIKAHUH CIIOS
BOJIBI y pUCa Pa3BUBAIOTCSA BTOPBIC KOPHU, Oiaromaps
TIOBBIIICHHUIO BIAXKHOCTH BO3/yXa KyJlbTypa OBICTpee
pacTér u pa3BuBaercs. [ MOeIb COPHIKOB CO37aeT IS

puca cBOOOAHOE POCTPAHCTBO JUIA OBICTpEHIIero co-
3peBaHUA.

ITomuMmo TpaauIIOHHOTO criocoba, TaKkKe Mpak-
THKYIOTCS M pyrHe crnocoObl oporenus. [Ipu ykopo-
YEeHHOM 3aTOIUICHWH BOAY Ha 4YeKax YAEp>KHBAIOT 10
TIOSIBJICHUSI BCXOJI0B. 3aTE€M IPOU3BOIST COPOC BOJIBI C
Yyeka Ha BpeMs npopactaHus. OHO 3aBHCHUT OT METEO-
POJIOTUYECKHUX YCIIOBHH, NMPOBENEHHBIX arpOTEXHHUYE-
CKUX MEPOIPUATHHA B HOATOTOBUTEIHHBIN IEPHOJ, CTe-
meHu mpopactanus ceMsH. OOBIYHO 3TOT MEepHOJ
JUTTHCSI HECKOJILKO JTHEH, HO TPU BO3JIEHCTBUHN HeOa-
TOIIPHUATHBIX YCIOBUI MOXKET IPOUTHTECS 10 HEJeTH U
6onee. B Teuenne 3Toro BpeMeHH 0OBITHO MMPOBOANUTCS
XHMIIPOTIOJKa B 006paboTka repbennaamu. [loBTopHOE
3aTOIJIEHUE MPOU3BOJAT MPU MOSIBICHHH MEPBBIX JIH-
CTOB KyJbTYPHl. YPOBEHb BOABI B 4eKe JepxaT Ha
ypoBHe 10-12 cM, a ipu HacTyruieHHH (a3bl KyIIEHUs
YPOBEHb BOABI NOAHMMAOT 10 15-10 cM. Ykopouen-
HBI{ THI 3aTOIICHHUS aKTUBHO NPHUMEHSETCS B XO34MH-
ctBe OO0 «Kanuauuckoe»[1]. [IpepriBUCTBI TUT 3a-
TOIJICHUSI XapaKTEPU3yeTCs] TOCTOSHHBIM CO3TaHHEM
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CJIOS. BOJBI ONPENENIEHHON BEIMYUHBI, €T0 BIHUTHIBA-
HHEM, TPOCBIXaHUM TIOYBBI IO HY)KHON BIIAXXHOCTH,
MHOTJ1a BIUIOTH 10 KPUTUUECKUX 3HAUCHHUH BIIaXKHOCTH.
ITocne npoxoskaeHus TaKoro IUKJIA, HoJauy BOJBI BO3-
OOHOBIISIIOT U MPOLIECC MOBTOPsieTCsl. JJaHHBIN THIT OpO-
HIEHUS aKTUBHO MPUMEHSETCS Ha PUCOBBIX CHUCTEMax
Kybanckoro pernona B mocnennue 20 ner. Pacmpo-
CTpaHEHHE OH IMOJYYHJI B CBSI3U C OCTPOIl HeXBaTKOM
BOJBl B PETHOHE, B PE3YyJIbTaTe€ CHIDKCHUS YPOBHS
KpacHogapckoro BoJOXpaHMIININA, BBIXOJA U3 CTPOS
[lanmryrckoro BOZOXPAaHUIUINA, & TAKXKE CHIDKCHHUS
MPOEKTHBIX MOIIHOCTEH OCTAIbHBIX BOJOXPAHMIIHII] 10
15% o06béma [2]. B pe3ynbTare ObIIO TOTEPSHO OKOJIO
1 km® npecHOl peuHOit BOJIBI, IIPOM3OIIIIO COKPALIEHHE
PHCOBBIX NTOCEBHBIX IUIOLIA/IEH, a TaKKe 0TKa3 OT Opo-
HIEHUS OCTAIbHBIX KyIbTyp. Ilepexon oT mocTostHHOTO
3aTOIJICHUSA K MNPEPHIBUCTOMY IPHUBOAUT K COKparle-
HHIO 3200pOB BOJIBI M3 PEK U BOJOXPAHWIHUIL, TEM ca-
MBIM I103BOJISIS BEIPAIMBAThG PUC B PETHOHAX C OTPaHU-
YEHHBIMH 00BEMaMH BOJIHBIX pecypcoB. VIMITysbCHB-
HOCTb 3aTOIUICHUS YEKOB, M0 CBOCH CYTH, UMHTHPYET
€CTECTBEHHOE OpOIlIeHHe prca Ha ero poxune (Muans,
Kwuraii), rae oCHOBHBIM HCTOYHHKOM OPOIICHHMS SBIIS-
I0TCS OCaJIKM B BHUJI€ OOWMIBHBIX JHMBHEBBIX JOXKACH.
DOKOHOMHS BOAHBIX PECYpPCOB IPH JaHHOM THIIE OpO-
IIEHUS BBICTYNAET ero OOJBIINM MPEUMYIIECTBOM, HO
00paTHON CTOPOHOH BBHICTYNAeT aKTHUBHBIN POCT cop-
HBIX pacTeHHUi, MpUCHOCAOIUBAIOIUXCA K BOJHOMY
PEXUMY TEPPUTOPHH.

Ilepuoanueckuid TUN 3aTOIUICHUS XapaKTEepU3y-
eTcsl YepeOBaHUEM 3aTOIUICHUH M OCYLIEHUH pHCO-
BBIX YEKOB, JUIMTEIBHOCTSIMH 3THX MEPHOAOB MO 5-7
nHed [3]. Ilpu 3TOM THIE OpOLIEHHUS 3HAUYUTENBHO O-
BBIIIAIOTCS MIOTPEOHOCTH XO035iCTBa B BOIHBIX pecyp-
cax, T.K. 3aTOIJIEHHE yyacTKa Iiomaapto ot 5 1o 10 ra,
MHOXKECTBO pa3 3a BEreTanuio, moTpedyeT Kolxoccab-
HOE KOJIM4eCTBO BOABL. IIpH CHIIBHOM 3aCOJICHHH TTOYB
MIPUMEHEHHE TaKOTO OPOLICHHs OyAeT BechbMa IoJe3-
HbIM. [T0CTOSIHHOE HaIOJIHEHUE U CPabOTKA CIIOST BOABI
U3 PHUCOBOTO Y€Ka CO BPEMEHEM MOCIOCOOCTBYET BHI-
MBIBaHHUIO COJICH M MUHEPAIBHBIX BEIIECTB U3 ITOYBHI.
CrnenoBaTenbHO, TIPU BBICOKOM YPOBHE COIEp)KaHUS
coJIel TaHHBIH THI OPOIIEHUS MOXKET MOMOYb B BOC-
CTaHOBJIEHUH INTOYBEHHOTO IUIOZOPOIUS, MPU TPaMOT-
HOM PEXHME ITPOMBIBOB U 100aBJICHUH HEOOXOMMBIX
OpPTaHWYECKHX BEIeCTB. Tarkke MPenMyIIecTBOM JaH-
HOTO THIIa 3aTOIUICHUS] CTAHOBHUTCS COKpAICHUE pac-
XO/IOB Ha MCIIAPEHHUE C TIOBEPXHOCTH Y€K, B CBSI3H OT-
CYTCTBHEM CJIOS BOJABI IPAKTHYECKH IOJOBHHY Bpe-
MEHM  BereTanuu  KynbTypel.  llepHogugHOCTH
3aTOIUICHUHA M cpabOTOK BOABI CIIOCOOCTBYET OOpHOE
CO BCEMH COPHBIMH PACTEHHSIMH, HPEISITCTBYIOIUMH
pocTy 1 pa3BuTHIO prca. [Ipu 3aTomieHnu ruOHeT npo-
CSIHKA, HO Pa3BHUBAIOTCSA THAPO(WIBHBIE pacTeHus,
HalpUMep: 4acTyXa, TPOCTHHK, CTPENIOJUCT. A mpH
MPOCYIIKE IIOYBBI OUepe/ib Ha THOEINb MPUXOIUT K HAM.
B oTH ke JHM aKTHBHO NPHMEHSIOT I'epOUIMIBI IS
Gousbiiero addekra.

B Poccuu co BpeMeHeM chopMUpPOBATTUCH PETHO-
HaJIbHBIE THITQ)KH OPTaHU3AIMH PHUCOBBIX KapT-4eKOB.
CoBpeMeHHbIE THITBI KOMIIOHOBOK pHCOBBIX KapT:
Kpacromapckass, Kybanckas wu JlampHeBOCTOUHAs
KapTa-uex.

Kapra xpacHomapckoro Tuma TIpeACTaBISET CO-
00l MPAMOYTOJBHBIA YIaCTOK, Ha OJHOW M3 MPOI0Ih-
HBIX CTOPOH KOTOPOT'O IMPOJIOKEH OPOCUTENbHBIN Ka-
Hall, a Ha Apyroii - cOpocHoil. Kapra pasneneHa Ha
YEKH MOMEPEYHbIMH BaJlMKaMU, OCHAIICHHBIMHU BBIXO-
JlaMU JJIs BOJBI OT KaHajla OPOCUTENsl KapThl K YeKy U
BBIXOZAMH JIJIsl BOJIBI OT 4eKa K BBIMYCKY KapThl. Ilo-
CIETHUN CIY>KUT JJIsl CIAMBAa TMOBEPXHOCTHBIX BOJ C
KapThl, a TaKoKe BEIONHACT (QYHKIHU JpeHaka Ha CO-
JieHbIX nouBax. [Inomaap kapTel cocraBiseT ot 10 1o
30 rekTapoB, mIomanb dekoB 1-4 rekrapa. OCHOB-
HBIMH HEJOCTaTKaMH PHUCOBBIX KapT KpacHomapckoro
TUTIA ABISIOTCS: TPYAOEMKOCTh U CIIOKHOCTH pacipe-
JICTICHUSI BOJIBI U MOJICPIKaHUS ONTUMAIbHBIX TIyOUH
3aTOIUICHUS BHYTPHU YEKOB; MOMEPEUHbIE BaIMKU CHU-
JKAKT TPOU3BOIUTEIBHOCTh PabOTHI MAIIMH; OCYIIIC-
HUE KapThl MPOUCXOIUT HEPABHOMEPHO; OTCYTCTBHE
JPEHUPOBAHHOCTH B MEPHUO/]] BereTalluy puca; 3aTpy-
HEH Iepee3 U3 0OJHOT0 YeKa B IPYToi aBTOTpaHCIIOpTa
1 CEeNbX03TeXHUKHU. Takke mpu cOpoce BOIBI C KapT-
YEKOB W CHIM)KCHHHU YPOBHS BOZIBI B KAPTOBOM OpPOCH-
Telle Wi cOpoce HIKE TIOBEPXHOCTH KapThI-4eKa MO-
JKET HaOIIOaThCS CMBIB Pa3KIDKCHHOTO MTOBEPXHOCT-
HOTO CIIOS TIOYBHL. B pesyneraTte mpoucxonut aedop-
MaIysi TIOBEpXHOCTH KapThl-ueka. bompmas mmonians
KapThl-ueka TpeOyeT TIyOOKHX CPEe30K M BBICOKHX
Hacbine#. CJI0KHOCTh U 00BEMBI TIPOBEACHUS MMO100-
HBIX pabOT COCTABIISIOT TPYJAOEMKOCTb.

Pucossie OPOCHUTCIIBHBIC CUCTCMBbI Ky6aHCKOFO
THIIA MPECTABISIOT cO00H ceBOOOOPOTHOE MoJte, 00-
CITy’)KAUBaeMOE B IPOIecce BRIPAIUBAHUS pUCa HIIH Ce-
BOOOOPOTHBIX KYJBTYp, KOHCTPYKTUBHBIMH MOIY-
nssmu. CeBo0OOPOTHOE MOJIE OPTaHU3YETCs B BUIE TPEX
sIY9eeK, OKPYKEHHBIX OPEHAXKEM, a Takke KapTOBBIMU
OpPOCHTEISIMH, COpOcaMH U KOJUIEKTOPaMH JTBOMHOTO
KOMaHIIOBaHUA. S4eliku pa3rpaHMYMBAIOTCA Ha [Ba
MMOJIMBHBIX YYaCTKa, BHYTPH KOTOPBLIX OPTaHU3YIOTCS
1o yetsbIpe yeka. [Inomans yeka okoso 6ro. Yyactko-
BBIl pacmpenenuTeNlb MPOKIaAbIBAETCS MO0 OCH TOJIS,
MEPIEHAUKYIIAPHO, 110 OTHOLIEHUIO, K BOJOIIOABOIS-
nieMy KaHajy BheIcHIero mopsiaka. KomiekTopsl pacmno-
JIaraloTCs 0 ABYM CTOPOHAM II0JIS U MTapajlIeNIbHO pac-
npenenuTelto. [1o TpeThel CTOPOHE OIS MPOKIAIbI-
BalOT KOJUICKTOP BBICIIETO MOPSAKA, MapauIeIhbHO
BEICIIIEMY BOAOIOABOASIIEMY KaHany. [lo meHTpy mo-
JIUBHOTO YYaCTKa JIO0 €ro CepPeHbI YCTPanBaeTCs OpO-
CHUTEJb, M3 KOTOPOTO BOJA MOAAeTCS Ha YeKH. Mexry
YYACTKOBBIM PACIIPEISITUTEIEM U JIOPOTOH MPOKIIaIbI-
BarOTCA APCHAXKHBIC KaHAJIbI, IICPEXOAANINE 1O CBOEMY
NPOTSHKEHUIO B JIPEHAXKHO-cOpOCHBIe KaHaibl. [pe-
HaXXHBIC KaHAJIbI PACIIOararoTCsa Mo IrpaHUIlC IOJIMB-
HBIX y4acTkoB. KaHaybl U noporu, B cucreme, apMu-
PYIOT COOPHBIMH THAPOTEXHUYECKHMH COOPYKEHH-
SIMH, @ YEKOBBIE COOPYKEHHsI KOMIIOHYIOT B Y3Jibl. Bo
BpeMsi JKCIUlyaTallud YHPOILAIOTCA IUIAaHUPOBAaHUE,
y4eT, BOJOpacpeesieHue, OpraHu3ausl U NpoOU3BO/I-
CTBO pa0OT PEMOHTA CETH M COOPYKEHHMH, TNTAHUPOBKA
yeKoB. J[aHHBIM TUI OpraHu3alru OPOCUTENHHON CH-
CTeMBI y00eH MPpH UMEHUU HEOOJNBIINX WM OTPaHU-
YCHHBIX €CTCCTBCHHBIMU ITPUPOAHBIMU HaH}IHJa(pTaMI/I
tepputopuil. JlpeHax, 1160 JT0BUME KaHAJbI, OTBOISAT
W3JIMIIKW OCAAKOB HJIU TPYHTOBBIC BOABI OT ceB0000-
POTHBIX y4YacTKOB — sueeK. IIpu 3TOM OTBEnEHHYIO
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BOJIy MOXHO OTBOJIUTH B NPyl HAKOTIUTENIH, OYUILATH
JI0 TpeOyeMBIX TIOIMBHBIX HOPMATHBOB M IT0/1aBaTh O
KapTOBBIM OPOCUTENIbHBIM KaHajlaM HEMOCPEACTBEHHO
Ha yeku. HeocTaTku mpakTH4YeCKy UACHTHYHBI C Kap-
TaMU KPacHOJapCKOro TUIMa.

KapTei-uexku naqpbHEBOCTOYHOTO THIIA PACIPO-
cTpaHeHbl B [IpUMOpCKOM Kpae, B CBsA3U O cnenudu-
YECKMMHU TPUPOIHBIMH YCIOBHSIMHU. B Heil orcyrt-
CTBYIOT NPOJOJBHEIE U nepudepuiinsie Bamuku. Opo-
CUTETIh-COpOC yCTpanBaeTcs B HU30BOH CTOpoHE. DTO
obecrieunBaeT OTBOJ BOJBI C KapT M C TaXOTHOTO TOPH-
30HTa. 3aTOIUICHHE YEKOB IPOHWCXOAMT B PE3yJbTaTe
TIEPENIOTHEHUST OpOCUTeNsA-cOpoca W TepenrBa BOBI
MO BCEMY €ro MEePUMETPY MPUMBIKaHUs K Kapte. CoOpoc
BOJIbI IPOUCXOIUT B JIFO0OH TOYKE B TOT K€ KAPTOBBII
opocutenb-copoc. Ero 1HO HMKE IUIOCKOCTH YeKa Ha
0,5-1 M, mmpuna gocruraet 10 0,6 M, OTKOCHI MPOCK-
TUPYIOTCA B COOTHOIIEHUH 1:5. Banuku mpu BeIcOTE B
0,35 u ¢ 3a10KeHHEM OTKOCOB 1:4 MOJHOCTBIO 0OecIIe-
YUBAIOT MPOXOIUMOCTh OOCITYKHBAIOUICH TEXHUKH U
HE MEMIAl0T MPOBEICHUIO OOpabOTKH MOYBHI BHYTPH
kapt. [lnomans xapt-uexoB oT 10 no 12ra, pekomeH-
nmyemasi Bomoronada 100-150 i/cek. [Tpumensemsle ma-
paMeTphl KapT TATEHEBOCTOYHOT'O THIIA 00ECIICYHBAIOT
MIEPBUYHOE 3aTOIUICHHE B TeUCHHE TPEX CyToK. KoH-
CTPYKIIHMS COOPYXKCHUH Ha KapTOBOW CeTH oOecreyu-
BaeT BO3MOXKHOCTh MOJIYaBTOMATHYECKOTO MOAIEpKa-
HUS 3a/IaHHOTO YpOBHS BOAbl. OpraHu3anus 1 npumMe-
HEHUE KapT JaJbHEBOCTOYHOTO THUMA TMO3BOJISET
COKPATUTh PacXObl BOJBI HA OPOILIEHUE PHCA, YIOPS-
JIOYUTH PadOTy MMOTUBAIBIIINKOB U YBEIIMIHUTh CpEIHE-
TOJIOBYIO Harpy3Ky o0paOOTKH y4acTKOB Ha OJTHOTO pa-
OoTtHrka. KOHCTPYKTHBHBIE 0COOCHHOCTH KapT MO3BO-
JSAIOT YCKOPHUTH 3ajJiiB U cOpoc BoIbI ¢ uyekoB. Cpenn
HEIOCTATKOB MOXXHO BBIJICIIUTE CYIICCTBEHHYIO JIETAIh

— HEBO3MOJKHOCTh ITPUMEHEHHS CHCTEMBI B OoJjee cy-
XHMX PETHOHAX, C IPYTUM THIIOM KJIMMaTa U HEOCTAaTKe
BOJIHBIX PECYPCOB.

BripamuBanue puca Ha tepputopun CCCP u co-
BpeMeHHOU Poccun Benéresa He ouens ponro. Ho yxe
CYILIECTBYIOT M aKTUBHO HCIOJB3YIOTCSA Pa3NUYHBIMU
(epMepCKUMU X03HCTBaMH METOJIBI U CIIOCOOBI B3pa-
LIUBAHUSA 3TON KyNbTYphl Ha HAIIMX, OTHOCUTEIBHO
ONaronpusTHBIX K Hel ycnoBusix. MimMes 1Ba perroHa u
TPH Pa3IMUHBIX IPYT OT Apyra crnocoba OpraHu3alnuu
MEJIHOPAaTHBHON CHCTEMBI, IPOU3BOANUTEIH CIIOCOOHBI
JOONThCSA 3HAYNTENBHBIX PE3yJIbTATOB B YBEIMUCHHU
KOJNIMYECTBEHHBIX M KA4eCTBEHHBIX IOKa3aTeled I10
3TOM KyJbType. C 3TOH LENbI0 0CTPO CTOUT HEOOXOIH-
MOCTb B YIy4IIEHUH U CBOEBPEMEHHOM PEMOHTE, 00-
CJIy’)KUBAaHHM THJPOMEIHOPATUBHBIX CUCTEM U THIpPO-
TEeXHUYECKUX coopyxeHui. Taxoke NpuMeHeHue U uc-
MOJIb30BAHUE COBPEMEHHBIX CUCTEM OpraHU3allUM U
KOHTPOJISI MIPOU3BOJCTBA, NMPOBEAEHHE AHAIU30B CO-
CTOSIHUSI DKCIUTyaTUPYEMBIX IPUPOJHBIX CUCTEM H
OInopa Ha JOCTHKEHHS HAYKH U TEXHUKH.
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MOJAIrOTOBKA K ITPOBEJIEHUIO MMOJIEBBIX UCCJEJIOBAHUI HA PUCOBOM
MEJUOPATUBHOM CETHU U PE3YJIbTATHI
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Federal state budgetary scientific institution "all-Russian research Institute of hydraulic Engineering and
Melioration named after A. N. Kostyakov", Moscow, Russia.

PREPARATION FOR FIELD RESEARCH ON THE RICE RECLAMATION NETWORK AND
RESULTS

Annomauus.

B cmamwe onucana oesmenbHocms o n0020MoeKe K npoeedenuio HAYYHbIX UCCeO0BAHUTLL 8 eCTNECEEHHBIX
ycaoeusx, Ha OCHoe6€e npoeec)esz pa6oqe12 KOMaHdupO@Ke 10 UCCIEO08AHUIO COCMOAHUS Meﬂuopamuenoﬁ cemu 8
Kanununcxom patione Kpacrnooapckozo kpas. Onucarnbl ucnoabsyemvle memoowvl u npudopsl 015 GuUKcupo8aHus
U U3YHYEeHUsl Memeopolocu4ecKux napamempoes. Taxorce npueedeﬂbz pe3yibmanisvl Haobnooenus MemeopoJiocude-
CKUX U MmeMnepamypHuIX HabI00eHull, OaHbl NeEPeUtHble PeKOMEeHOAYUU, Had OCHO8e HADI0OeHU.

Abstract.

The article describes the activities in preparation for conducting scientific research in natural conditions,
based on a business trip to study the state of the reclamation network in the Kalininsky district of the Krasnodar
Territory. The methods and instruments used for recording and studying meteorological parameters are described.
The results of observation of meteorological and temperature observations are also given, primary recommenda-

tions based on observations are given.

Knwuesvte cnosa: noocomoska k l/lC’Cﬂ€006aHl/l}ZM, Meauopamuernast cemv, noiesoe ucwzedoeaﬂue, memeopo-

JlocudecKue napamempbol, COCmMmosHue.

Keywords: preparation for research, land reclamation network, field research, meteorological parameters,

condition.

B mporiecce moAroTOBKH K MPOBEICHUIO OBITHO-
MOJICBBIX HCCICNOBAHUI Tiepes paboueil Tpymmoi
BCTAIOT CIEIYIOIINE 3a0a4u:

1. BrI16op 0OBeKTa HCCIIETOBAHMUS.

2. Mertonsl 1 criocoObl IPOBEICHHUS UCCIIE0Ba-
HUSL.

3. Tlombop wucnonuutenei, obo3HaueHHe Jesi-
TEJBHOCTH.

4. Cpoku TpOBEICHHS UCCICIOBAHUHN, YCIOBHS
MPO’KUBAHUS BO BPEMsI MIX TIPOBEICHHUS, O€30MMaCHOCTh
U pabove TPYIIIIBL.

[onx BEIOOpOM 0O0BEKTa HCCIICHOBAHUS TOIPa3y-
MeBaeTCss KOHKPETHBIH 0OBEKT, MECTO, COBOKYITHOCTb
00BEKTOB W WX JICATEILHOCTh. B HamieM ciydae, Bce
OHH U SIBJSTUCH OOBEKTaMU uccliefoBanuid. [Tonypo-
Kanununckas mennoparuBnas cuctema (MC) cocTouT
13 KOMIUIEKCA B3aMMOCBS3aHHBIX THAPOTEXHUYECKUX
coopyxennit (I'TC), kaHAJIOB pa3iIMYHBIX MOPSIKOB,
HacocHbIX ctaniuit (HC) [1]. B kauecTBe ucciemyeMoit
KyJIbTYpBI ObLI BBIOPAH PHC, TaK KaK 3Ta KYJIbTypa BO3-
JIeTIBIBAETCSI X035 CTBAMHU Ha MTPOTSHKEHHH MHOT'HX JIET
¢ HapacraoumM ycrexoM. OOBEKTBl W MpPOLECCH B
MC, xoTOpHbIe ObUIH ONpeeIeHbl KaKk HEOOXOANMBIE K
UCCIIEIOBAaHUIO U OMUCAHUIO CIEAYIOIIUE:

— TITC, cocrostaue o6wekToB MC, Bomonoaaya
Ha YYacTKH, pacIpelesieHre BOJHBIX PECYpCOB, OTBe-
JICHHe COPOCHBIX W CTOYHBIX BOJ, CXEMa JBIKECHHUS
BOJIHBIX PECYPCOB;

— THUIPOJIOTHYECKas OOCTaHOBKA, BOJOIIOJB30-
BaHUE, CIOCOOBI M METOJIBI BO3/ICIIBIBAHUS PHCA;

— H3ydYeHHe KJIMMaTa, MeTeOyCIOBHH, (PUKCHpO-
BaHHE METEOPOJIOTHUECKUX TapaMEeTPOB Ha BBICOTE 2M
OT TIOBEPXHOCTH 3€MJIH (TeMIlepaTypa, BIa>KHOCTb,
HalpaBJIeHHE U CKOPOCTh BETPa, OCAIKH, COTHEYHAS
panuanus);

— H3MepeHHe M (HUKCHPOBAHUE TEMIIEPATypHI
MTOYBBI, BOJIBI U TIPU3EMHOTO BO3/IyXa B PUCOBOM YCKe,
YPOBEHB BOJIBI, HCIIAPEHUE, OTOOP MOYBSHHBIX 00pa3-
[IOB U3 HETO.

MHorue obcieyeMblie 00BEKTHI U MIPOIECCHI OITH-
CBIBIMCH BHEITHE. DTO MX COCTOSHIE, pabOTOCTIOCO0-
HOCTB, IIEJIOCTHOCTH U MHBIE KauecTBa. Hanpumep: npu
BHEIIHEM OCMOTpPE BOJOIMOIMNOPHOTO COOPYKEHHUS Ha
ITonypckom kanasne OblUTH OOHAPYKEHBI IPU3HAKH CTa-
peHus Kene300eTOHHBIX 0TKOCOB. [Iporecc paspymie-
HUS, €T0 CTEMeHb W BIMSHHE Ha paboTOCIOCOOHOCTH
COOPY>KEHHS OIICHUTH HE TMPEICTaBIAIOCH BO3MOXHBIM
B CBSI3M C OTCYTCTBHEM HEOOXOJMMBIX CPEJCTB M3Me-
pennit 1 kKoHTpos. MMest Ha pykax macrnopT oObeKTa,
JieKapannio 0e30MacHOCTH, a TaAKXKe KOHTPOJIBHO-H3-
MEpUTENBHYIO anmaparypy, pabodas rpymnma cMmoria
OBl ITOJTyYUTh TOYHBIE U JOCTOBEPHBIE JJAHHBIE O COCTO-
stauu ['TC Ha MenMopaTUBHOM CETH U NPEATIOKUTH Me-
pOTIPHATHS TIO TIOBBIIICHHIO PabOTOCHOCOOHOCTH U
HaJ&KHOCTH 00beKTa [2].
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ITo nToram npoBeneHNs BU3yalbHBIX 00CIEI0Ba-
HUH 1 QUKCUPOBaHUS COCTOSHUSA 00hekTOB MC ObLTH
MOJBE/ICHBI CIIEAYIOIINE PE3YNbTaThI:

1) BOJBIIMHCTBO BHYTPUXO3SHCTBCHHBIX KaHa-
noB umeroT noumxeHHslit KI1/I, mo cpaBHeHuto ¢ npo-
eKTHBIMU 3HaueHusMH. OCHOBHON UX HEJOCTaTOK —
3TO BBIIOJIHEHHUE KaHAJIOB B 3eMJITHOM pyciie. B coBpe-
MEHHBII MOMEHT KaHaJbl 3aUJIEHBl U 3apOCIH PacTU-
TeIbLHOCTHIO, UTO eimé Oobiie cHrkaeT KITJ] kaHaaoB
Y TIOTEPIO BOABI IIPU TPAHCIIOPTHPOBKE.

2) HaTTC, pacmoioXeHHBIX Ha KPYITHBIX MEXKX-
O3SIHCTBEHHBIX KaHAJaX, IOBCEMECTHO 3aMEYEHO CTa-
peHre OETOHHBIX OTKOCOB, OETOHHBIX U JKEJIe300eTOH-
HBIX KOHCTPYKIIMH, BBIXOJ M OOHaXEHHE apMaTyphl.
Mexay niauTamMy, Ha UX CThIKaX, akTUBHO MPOPAcTaeT
PacTUTENBHOCTD.

Jlis onpenieneHuss MEeTeopoIOTHUECKUX NapaMeT-
POB, HX paclpeleNeHUs] U U3MEHEHHUs Ha OIBITHOM
y4acTKe HCIMOJIb30BaJIaCh MOJYJbHas METEOCTAHIUS
Davis Instruments Vantage Pro2. Mereocranmuus
ynoOHa B 9KCIITyaTallHH, JIETKas 10 Becy, COCOOHa Te-
penaBaTh AaHHbBIC 10 HHTEPHET CETSIMU HANpPSIMYIO 110
300-meTpoBoMy coemmHHTENEHOMY KaOemo Ha I[IK.
PazpaboTunk noapasymeBaeT HCHONB30BAHNE CTAHIINI
C LENIbI0 MOCTOSHHOTO MHOTOJETHETO MOHHTOPHHIA
METeoIapaMeTpoB B OJIHOM TOUKeE, MOATOMY C HEW B
KOMILIEKTEe UAET KOHCTPYKIUS KPEIUICHUS U3 aJIFOMU-
HHUEBBIX CIIaBOB. KpemeHne BO3MOXKHO Ha IOBEPXHO-
CTH NOYBBI, ac(anbTa, CTEHaX 34aHUH, KPbIIIaX U HHBIX
OTHOCHUTEJIHO POBHBIX U YCTOWYMBBIX MTOBEPXHOCTAX.
Jnst onpeneneHust TEeMIEpaTypsl MOYBHI, BOABI U TIPH-
3eMHOT0 cJI0s1 aTMOCc(epbl B pUCOBOM 4eKe ObliIa BEI-
OpaHa W ycTaHOBJICHA aBTOMaTH4ecKas cTaHUus Be-
nec-BI1. KoHTpoIbHBIE TaTYNKN U3MEPEHUs OBLIN pac-
TIOJIO’KEHBI OTHOCHUTENIbHO TOBEPXHOCTH IIOYBBI Ha
BbICOTax 25, 15, 10, 5 cM u Ha rnyOuHax 5 u 15 cwm.
CpaBHEHHE U U3y4YCHHE MTOTYYCHHBIX TeMIIEPaTypHBIX
3HAYCHUH TO3BOJIUT ONPENENATh 3aBHCHUMOCTH HM3Me-
HEHMS TeMIIepaTypHBIX KOoJeOaHUil B TeUEHHE CYTOK B
TPEX COBEPIIIEHHO Pa3HBIX CHCTEMAaX BHYTPH PHCOBOTO
gyeka. [lomyueHHBIE 3HAYEHHUS ONPEAEICHHO TOYHO
MOJTBEPIKIAI0T MHOTOBEKOBYIO OCOOEHHOCTBH BBIpa-
IIMBaHUS PUCa B 3aTAIUIMBAEMBIX yJacTKaX, a IMEHHO
TO, YTO cJI0¥ BoAbI B 10-12 cM OTIMYHO aKKyMYIHPYET
TEIIJIO B TSUCHHE JAHS U COXPAHSET €ro B HOYHOE BpEMS.
B cpennem Temneparypa BoJbI OblIa BBIIIE TEMIIEpa-
Typbl BO3ayxa Haj e€ noBepxHocThio Ha 2,7 °C. B pe-
3ynbTaTe TypOyJIeHTHBIX ABMKEHHH BO3/yXa Haja MO-
BEPXHOCTHIO BOABI Temreparypa Beime Ha 1,4 °C. 3a-
BUCHMOCTb JIBIDKEHHSI W aMIUIUTy/a KoJieOaHMi
TEMIIepaTyp B ITOYBE C YBEINWICHNEM TITyOHHBI YMECHb-
mraercs. Ha romyOune B 5 cm xonebanust 6ojee BbIpa-
KEHBI M 3aBHCHMBI OT TEMIIEPaTypsl BOJBL, a y)Ke Ha
nryOuHe B 15 cM aMIUTMTyIa criaaeT.

OO0e MeTeoCTaHIIMM MOKa3aJd CBOIO 3(PQEKTHB-
HOCTb U yJOOCTBO MCIIOJIb30BaHMSA. Y IOOHBIH MHTEP-
(beiic M1 BO3MOXKHOCTH IOJYYEHHs IAaHHBIX Ha MecTe

WIN yAIEHHO TOMOTAIOT IOJIB30BATENI0 OBICTPO U
TOYHO HAOIIONATh, NPAKTUIECKH B PEKUME OHIIANH,
KJIMMAaTHYECKyI0 0OCTAaHOBKY Ha TEPPUTOPHUH.

[To oKOHYaHHIO ONBITHO-TIOJIEBBIX UCCIIEIOBaHUI
Ha XO3SIMCTBEHHBIX yuacTkax MC ObuIM ompeneneHbl
OCHOBHBbIE TIO3ULINY JJIsl JAIbHEWIIeH paboThl U alib-
HEHWIINX WCCIEeOBaHMN, HA OCHOBE KOTOPBIX MOKHO
MIPEAJIOKUT TPEABAPUTEIbHBIA CIIUCOK PEKOMEHa-
LU{A JUIS 9KCIUTYyaTUPYIOLIEH OpraHu3aluu U Mepco-
nana [lonypo-Kamnanackoit MC:

1. ExXeromHo MpOBOIWTH MACIIOPTU3AIHNIO 00B-
€KTOB OPOCHUTENILHOI CHCTEMBI, XPAHHUTh PE3YIIBTATHI, C
LENBbIO NTPOBEICHNS HAOIIONCHHUS 3a MPOLECCaMu, KO-
TOpBIE CHMXKAIOT paboTOCIOCOOHOCTh ITHX OOBEKTOB
BO BPEMEHHU.

2. PexomeHnyeTcs yBEIMUUTD YaCTOTY MPOBEJIE-
HUSI Hay4YHBIX WCCIICJOBAaHHWH, NPOBEACHHE B pa3iny-
HBIE TEPUOJIBI BETeTAlNU, 8 TaAK)KE B MOATOTOBUTEIb-
HBII IPEANIOCEBHOI MEPHO.

3. Jlng onTHMH3aIMM PEXUMOB OpPOIICHUS |
SKOHOMHH BOJHBIX PECYpPCOB PEKOMEHIyEeTCs paspa-
00TKa MpOEeKTa MO MOHUTOPUHTY W IH(poBU3ALNU
(YHKIIMOHNPOBAHUS WHXXCHEPHBIX BOJOPETYIHPYIO-
IUX CHCTEM MEXXO3IMCTBEHHON W BHYTPUXO3sii-
CTBEHHOM MEIMOPATUBHBIX CETEH B EPHO/ BETECTallNH,
Hampumep Kax B [3].

4. TlpoBemeHue HCCIEIOBAaHUN IO H3YYCHHUIO
BJIMSIHUS TIPUPOJHBIX (HAKTOPOB U BOJIHBIX MEIHOpa-
i Ha 93((EKTUBHOCTh BBIPAIIMBAHUS KYJIBTYPbI
puca.

5. OcymiecTBEIMO W TEPCICKTHBHO HW3y4YCHUE
00OPOTHOT'O HCIIOJIB30BAHUSI BOJHBIX PECYpPCOB HE
TOJIBKO B MaJIOBOJIHBIE TOZIBI, HO M Ha TMOCTOSTHHOM OC-
HOBE, TPH COOJIOJCHNHU 3KOJIOTHYECKH O€30IacHOTO
XMMHUYECKOTO COCTaBa COPOCHBIX BOJI.

6. IlpuBiedeHne HayYHBIX paOOTHHKOB B 00Ja-
CTH OpPOILIAEMOTO 3eMJIeJIeIHs, MEIHOPALUN U TUIPO-
TEXHHKH K paboTe B PUCOBOIYECKUX XO3IHUCTBAX.

CnMcok JTuTepaTypsl

1. Kapakynos @®.A. COCTOSHUE U
SKCIUIYATALUA OBBEKTOB ITOHYPO
KAJIMHUHCKON MEJIMOPATUBHOU
CUCTEMBbI HA YUYACTKE 000
«KAJIMHUHCKOE» // Colloquium-journal Ne21

(108), 2021 (ctp.27-29).

2. BoneiaoB M.A., Ke3smep B.b., Cumoposa C.A.
METO/JIbI AHAJIM3A U OBPABOTKU JJAHHBIX
MOHHWTOPUHT A I'MAPOTEXHUYECKUX
COOPY>XEHUI MEJIMOPATUBHOI'O
KOMIIJIEKCA // TlpuponooOyctpoiicto. 2017. Ne 1.
C. 79-87.

3. BoneirOB M.A., XKe3mep B.b., Cunoposa C.A.
AJITOPUTM  TIPMHATHSA  PELIEHUM  IIPU
HA3HAYEHUN MEPOIIPUATUI 1o
OIITUMU3ALINN BOJJOPECYPCHOI'O
OBECIEYEHU S BOJHBIX MEJIMOPALIWIA // Me-
JUOopanys 1 BogHoe xo03aicTBo. 2015. Ne 6. C. 36-40.



20 AGRICULTURAL SCIENCES / «COLLOQUIUM=JOURNAL» #32(119). 2021

YK 633.111.1
Ma3zvikuna E.A.,
TI'nennwvuit EJO.,
Trkauenxo M.A.,
Boakoesa A.C.
Kybanckuii I'ocyoapemeennwiii Aepapuoiii Ynueepcumem um. U.T. Tpybununa

BJIUSTHUE OCHOBHOM OBPABOTKH HA KAYECTBO 3EPHA O3UMOM IMIIIEHUILIBI

Mazykina E.A.,

Gnenny E.Y.,

Tkachenko M.A.,

Volkova A.S.

Kuban State Agrarian University named after I.T. Trubilina

INFLUENCE OF BASIC PROCESSING ON WINTER WHEAT GRAIN QUALITY

Annomauus.

B cmampwe npedcmaeﬂeﬁbl pesyibmanivl 00HOIemHe20 CmMayuoHapHo2o nojiesoco onvlmd, 6 npoyecce Komo-
poco I’lpOGO()LL/ZOCb uccneoosamne 6ausHUsL OCHOGHOU o6pa60m7<u nouyevl HA ypOchaﬁHOCWlb u Kxadvecmeo 3epHa o3u-
Mot nuenuysl copma Cmens 8 yciousax yeHmpanvHoi 3ousl Kpacnooapckozo kpas. [lannvlii onsim npogoouncs
C Yenvio n00bopa ONMUMATLHOU MEXHOI02UYU 8030ebI8AHUS OIS UCCTIe0yeM020 Copmd, onpedeieHue COOmHoule-
HUsA COB0OKynHocmu azponpuemoe onst noJy4erusl kadecmea uypo:);caﬁnocmu, coomeemcmeyrouux mp€606aHuﬂM
npoussooumeseil.

Abstract.

The article presents the results of a one-year stationary field experiment, during which the influence of the
main tillage on the yield and quality of grain of winter wheat of the Steppe variety was studied in the central zone
of the Krasnodar Territory. This experiment was carried out in order to select the optimal cultivation technology
for the studied variety, to determine the ratio of the totality of agricultural practices to obtain quality and yield
that meet the requirements of producers.

Knrouesnvte cnosa: Ozumasn nuweHuya, ypO.?K‘aﬁHOCMb, cucmema 06pa60m1<u, OCHOBHAA o6pa6om1<a, UHMEH-
CUBHAA o6pa6om1<a, acpomexHoiocuu.
Keywords: Winter wheat, yield, processing system, basic processing, intensive processing, agricultural tech-

nologies.

O3uMmast MIIeHUIIa OCHOBHAS CEIbCKOXO03SHCTBEH-
Hast KynbTypa Ha Kybanu. CoBpeMeHHbIE POU3BOIN-
TeNH TPOTYKIMH U3 PACTUTEIBHOTO CHIPBS B MOCIE-
Hee BpeMSI MIPEIbSBISIOT BEICOKHE TPEOOBAaHUS K MIPO-
nykiun. DepMepbl, MPOU3BOJAIINE CHIPLE, TOJIKHBI
OTBEYaTh COBPEMEHHBIM TPEeOOBAHMSIMHU BBIPAIUBATH
HOBEIEC COpPTa, UCTIOJIB30BaTh aKTyallbHBIC TEXHOJIOTHH,
MOKYIaTh HOBYIO CEIbCKOXO3SWCTBCHHYIO TEXHHKY.
ITosTOMy, NPOU3BOAMUTENU CEIbCKOXO3IMCTBEHHOM
MPOAYKIINH O0paIIatoTcsi K HAYYHOMY MHUPY, C LENBI0
MOJYYCeHUSI KOHCYIbTallMH U OCBOCHUSI HOBBIX TEXHO-
JIOTHA, YTOOBI HAXOAWUTCS B TPEHIE W IONy4YaTh CTa-
O6mpHYIO IPHOBLTE. B cBOIO OUepenp, yueHbIe MPOu3-
BOJISIT UCTIBITAHUSI HOBBIX COPTOB, UCIIBITHIBAIOT UX HA
Pa3ITUYHBIX YPOBHSX IUIOAOPOIUS TTOYBBI, TIPUMEHSIOT
pa3HbIe CIIOCOOBI OCHOBHOM 00pabOTKH, BHOCAT MIHE-
paNbHBIE WJIH OpTaHWYEeCKue yMoOpeHus, TPUMEHSIOT
COBPEMEHHbIE XUMUUECKHE CPEJICTBA 3aLUTHI [2].

Copt o3umoii mmeHunbl CTenb ObUT TepefaH B
T'ocynapctBennoit coproucnsitanue B 2015 rogy. B
HACTOSIIEE BpeMsl HaXOJUTCS MOJ BPEMEHHOM 3alllu-
toil ['ocynapcTBeHHOM KoMuccuu P® no ucnbITaHUIO
W OXpaHe CEJCKIIMOHHBIX AOCTIKeHui. O0mas xapak-
tepuctuka. KopoTkocTeOenbHbI cOpT, BEICOTOH pac-
TEeHUH OKoso 94 cM, ycToiuyuB K moserannio. OTHO-
CHUTCS K TpyIIe CpeAHEpPaHHUX copToB. lloTeHnmanb-
Has ypokaifHOCTh BbICOKast, Oomee 110 m ¢ 1 ra.

Kyctucrocth ¥ IUIOTHOCTH KOJIOCTOS BBICOKAs, MPO-
JTYKTUBHOCTB KoJioca cpensisa. Macca 1000 3epen 40-
43 rpamm [1]. O6mue xapakTepUCTUKH HE BCETHA CO-
OTBETCTBYIOT JECUCTBUTEIBHOCTH,  4TOO JaTh JIOCTO-
BEpHbIE PEKOMEHJIAIMU MOTEHIUAIBHBIM ITPOU3BOIN-
TEJSIM, HEOOXO0AMMO ITPOM3BECTH UCIIBITAHUSI B Pa3JIny-
HBIX yCIIOBHSX.

B Xone mpoBeaeHHOTO OIbITa, HCCIIEA0BAIOCH
BIIMSIHHE OCHOBHOHM 0Opa0OTKH MOYBHI HA KaYeCTBO U
YpOXKaMHOCTh 03UMOM MIIeHUIbl copTa CTenb Ha BbI-
COKOM yPOBHE IUIOJJOPO/INS, C BRICOKHM COJIEp’KaHuEM
ryMyca B ITIOYBE,CO3/IJaHHHBI HCCKYCTBEHO IIyTEM BHe-
cenus 600 kr/ra HaBo3za u 600 xr/ra P20S oauH pa3 B
potammto 11 momeHOTO ceBooOOpoTa. Ilpum mocese
Obuta  BHECEHa  BBICOKas  fJo3a  yIoOpeHuit
N240P180KS80 1 N20 nmpu Bo300OHOBIIEHUH BETETaIUH,
nanee N30 B konomenue. B ¢a3zy BeceHHEero KymeHus
Ha BapHaHTaX C MPUMEHEHHEM XMMHUYECKOH CHCTEMBI
3aIIMTHl PACTEHUH POBOUIN XUMUYECKYIO ITPOTIONIKY
repoununamu Jlepou 175 CK + Akcuan K3 (0,07+1,3
n/ra). YOupanu 03UMYIO MIIEHHILy NMPSMBIM KOMOaii-
HUpoBaHueM KoMbaitHoMm «Teppuon 2010» npu Biax-
HocTH 3epHa 13-14%.

OcHoBHast 00paboTka MOYBHI (peKOMEHayeMas
00paboTka 1mouBbl) U 6€30TBaNIbHAs 00PabOTKa TTOYBEI
BKJIOUasia B ce0si TPEXKpaTHOE JMCKOBAHUE HA TIIy-
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6uny 10— 12 cM. A oTBaNbHAs C IEPHOAMUYECKU TIIY-
OOKHMM pBIXJIEHHEM 00paboTKa MOYBHI 3aKI0YAach B
TPEXKPATHOM TUCKOBaHUM IUCKoBepoM (upmbl KyH

Ha ri1yOuHy 6 — 8 ¢M U Beranike Ha Tmyouny 20-22 cM
arperatom MT3- 1221+I10 4-35 Kyn-Mynberuma-
crep+3KKII-6A [6].

Tabmuna 1

Bimsinne mpueMoB BhIPAIIMBAHUS PH HHTEHCHBHOW TEXHOJOTUH HA YPOKAWHOCTH 03MMOii IIIIEHHIIBI
copra «Crenb» , w/ra (2019-2020 c.-x. r.)

O06paboTka MOYBHI YpoxaliHOCTB, 11/Ta OTIUIOHCHHE OT KOHTPOA
1/ra %
Pexkomennyemas (K) 354 - 100
BesorBanpHast 39,4 0,9 2
OtBasbHas C MEPUOMYESCKUM INTyOOKUM PHIXJICHHEM 29,2 -8,1 -22

HCPgs,

5,37

O6mias miom@aas AeisHky - 4,2 M x 25 M = 105
M2, yaetHast — 2,0 M x 17 M 34 m2. Mertomom aucnep-
cuonHoro aHanmsa o b.A. JlocnexoBy OblLia mpoBe-
JIeHa cTaTHdeckast 00paboTka ypoXKaiHBIX JaHHEIX [5].
Vcxons u3 mMoTy4eHHBIX TaHHBIX, MOYKHO CIeTIaTh
BEIBOJ] O TOM, YTO HANOOIIbINAsl YPOXKAIHOCTD HCCIIETy-

€MOT0 copTa OblIa IIOJTyYeHa Ha BapHaHTe ¢ 0€30TBaNIb-
HOI 00paboTKO# MOYBOH, HO JaHHAs NpHOaBKa HE sIB-
nseTcs cymectBeHHoH. OTBabHAs 00padoTKa C mepu-
OJMYECKUM TITyOOKHMM pBIXJICHHEM, HAIPOTHB Jaja
pE3KOoe CHIDKCHHE ypokaHOCTH Ha 22%.

Tab6muma 2

KauecTBo 3epHa 03uMOii mmeHNIBI copTa CTenb B 3aBHCHMOCTH OT MPHEMOB BLIPAIIMBAHM I IPH HHTEH-
cuBHOI TexHosoruu (2019-2020 c.-x. r.)

ConepxaHue B

O0paboTKa MOYBHI 3epHe ,% WAK | Crexnosnusocts Harypa
2 % % 3epHa, /1
Oenka | KJICHKOBHHBI
Pexkomenyemasi(k) 15,7 28,5 69,5 43,0 741,0
Be3zorBanbHas 15,6 27,6 67,8 42,7 739,0
OtBasbHask C IEPHOIUUECKUM IITyOOKUM 16.3 290.8 745 435 785.0
PBIXJICHHEM

Cornacao I'OCT 27839-2013, nedopmanust xo-
porieil KIeHKOBHHBI, W3MepeHHas Ha mpudope MJIK
JIOJDKHA HaXOAUThCA B Ipenenax oT 53 no 77 eauHul,
YeMy COOTBETCTBYET 3€pHO ITOJyIEHHOH 110 BCEM CIIO-
cobam ocHOBHOW 00paboTku [3]. Mcxonst w3 maHHBIX
MoKasaTesell BCe 3epHO O3MMOMW IMIIEHHIBI MO BCEM
croco0aM OCHOBHOH OOpaOOTKH IMOYBEI MOKHO OTHE-
cTH Ko 2 knacey [4].

B urore MoXXHO clenaTh 3aKJIIOYECHUS ,9TO IS
copTa 03uMoi niIeHuIs! CTelb, TEXHOJIOTHS PEKOMEH-
JyeMasi OpUTHHATOPOM COPTa SIBJISETCS] ONTUMAIBHOM.
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INFLUENCE OF THE METHOD OF BASIC TILLAGE ON THE DENSITY OF STANDING OF
WINTER WHEAT IN THE CONDITIONS OF THE CENTRAL ZONE OF KRASNODAR REGION

Annomauyus.

B cmamve npedcmasnenvl oannvie cmayuoHapHo2o 00HOIEMHE20 8e2eMayUOHHO20 NOJLE8020 ONbIMA NO G-
AHUIO CNOCoba 0CHOBHOU 0OPADOMKU NOUBbL HA NPOOYKMUGHYIO KYCIMUCMOCHb 03UMOU nuenuysl copma Cmens 6
VC08UAX YeHmpanbHou 30nbl Kpachoodapckozo kpas, a maxaice ee GIUsHUI0 Ha KOHEUHYIO YPOICAUHOCMb.

Abstract.

The article presents the data of a one-year growing field stationary experiment on the effect of the method of
basic tillage on the productive tillering of winter wheat of the Steppe variety under the conditions of the central
zone of the Krasnodar Territory, as well as its effect on the final yield.
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CUBHAA 06]761601”17(’61, azpomexHolocuu.
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[loBbIlIEHHE YypPOKAWHOCTH CENBCKOXO3SIIICTBEH-
HBIX KYJIBTYP OJHO W3 TIPUOPHUTETHHIX HAIIPABICHUU B
arpapHoi Hayke. Ha ceropHsiuiHuil JeHb CeNeKLHO-
HEphl JAal0T NPOU3BOJUTEINSAM CEIbCKOXO035HCTBEHHOU
MPOJYKIIMK HOBBIE COPTAa MHTEHCUBHOTO THIIA C BBICO-
KOW MOTEHI[MAIbHOU ypOXKaHHOCTBIO, KOTOPYIO MOXKHO
JIOCTUYb, TIPUMEHSIS HOBbIE TOJIXOIbl BEJCHUS CElb-
CKOTro x03siicTBa. OHU BKJIIOUAIOT B ce0s1 HCIIOJIb30Ba-
HUE HE TOJIbKO HOBOM TEXHUKU U XUMUYECKOU IPOYK-
UM, HO ¥ IPUMEHECHHE Pa3IHIHBIX CUCTEM 00pabOTKH
mouBsl. OcHOBHas 00pa0OTKa MOYBEI — HEOTHEMIIE-
Masi COCTaBJIAIONIAs TEXHOJOTHH BO3/ICIBIBAHUS CEIlb-
CKOXO3SMCTBEHHBIX KyNbTYyp. [Ipu BRIpalMBaHuM 031~
MO MIIICHUTIBI €f YICITIOT 0c000e BHIMaHue. Takxke
W3 ITyTeH MOBHIMICHUS YPOKAWHOCTH KYJIBTYP ABISECTCS
YBEJIMUEHUE KOJIUYECTBA MPOJYKTHBHOTO CTEOIECTOS
Ha eaunauny tomaau [1]. CoueTtast HOBbIE TOJIXOBI,
BKJTIOUatomee B ce0sl pasmudHble CIOCOOBI OCHOBHOM
00paboTKH, CTAHOBHUTCS BO3MOYKHBIM MOBBIINIEHHE OHO-
JIOTUYECKON  ypOXKallHOCTH  CEIbCKOXO035MCTBEHHBIX
pacTeHHiA.

JlaHHBIA OMNBIT MPOBOAWICS B YCIOBHUSIX LIEH-
TpasibHOHM 30HBI KpacHomapckoro xpas v BKJIIOYajl B
ce0s1 pasnuyHble CrocoObl OCHOBHOW 00pabOTKH
MOYBHI 10/ 03UMYI0 MieHu1y copta Crensb. [IpoBoau-
JIach OIICHKA BIIHMSIHAS OCHOBHOHM 00pabOTKY ITOYBHI HA

KOJIMYECTBO MPOAYKTHBHBIX CTEOIEH M KOHEUHYIO YpO-
*aifHOCTh. OmBIT BKIFOYan 4 BapwaHTa 0OpabOTKH
MoYBHI HAa (JOHE MHTECHCHUBHOI TEXHOJIOTHH: IOBEpX-
HOCTHYIO Ha (hoHE OTBajbHOU (PEKOMEHAYEMYIO IS
JIAHHOM 30HBI), TIOBEPXHOCTHYIO Ha (hoHE OE30TBaJb-
HOM, OTBaJIBHYIO C MEPUOANYECKUM IITyOOKHM phIXJIe-
HHEM U HyJIeBYIO 00pabOTKH MOYBHI.

OO611as oAb ONBITHOM JENSTHKH pacCUUThIBA-
nack: 4,2 x 25 M = 105 M?, yyeTHas niuomais A 03U-
Moi#i mmeHuns — 2,0 X 17,0 M =34 M2 . [ToBTOpHOCTH
OIIBITA TPEXKpaTHas, PacIoJIOkKEeHHE AEISTHOK CHCTe-
MaTH4ecKoe B JIByX Onokax. [IpemmecTBeHHUKOM st
03MMOH MIIEHHIIBI ObliIa caxapHast CBEKJIa.

CTpyKTypy YpO’kas OIpEACIsIIA TI0 METOJMKE
I'CY 1o npobHbIM cHOmam[3]. CHOIIBI OBLTH OTOOpaHEI
B TPEX MECTax MO JWaroHajH ACISHKH Ha IUIONIaIKax
o0eil miomanpio 1 M2 ¢ AByX HECMEXKHEIX [TOBTOpE-
HUN Kaxaoro Bapuanta. OTOOp MpoW3BOAMICS 32 HE-
CKOJIBKO THEH 10 yoopku. IIpu aHanmm3e cHOma yuuThI-
BaJIH:

* KOJMYECTBO OOIIMX W MPOJYKTUBHBIX CTEOJICH
Ha 1M%;

* BBICOTY PAaCTE€HHH M 3JIEMEHTHI IPOAYKTUBHOCTH
KoJioca (JUIMHY KOJIoca, KOJIMYECTBO KOJIOCKOB U YHCIIO
3€pEH B KOJIOCE);

» maccy 1000 3épemn;

* Maccy 3epHa ¢ 0JTHOTO KOJIOCa;
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Tabmuma 1

CtpykTypa yposkasi 03uMoii muieHUIbI copTa CTenb Bo3e/IbIBAeMOli IPU HHTEHCHBHOM TeXHOJIOTHH 1O
Pa3JHYHBIM crioco0aM 0CHOBHOI1 00padoTkH No4BkI , 2020 r.

Jmun- | KomuuectBo kosockoB B | Koi-Bo Macca
Koz-50 mpozyx- Ha KOJIOCE, IIT 3epeH B Macca 3epHa ¢
OO0paboTKa NOYBBI | THBHBIX CTEOJICH — p 1000 p
1Tl Kojo- | o | BT mpOKyK- KOJIO- sepen 1 xo-
) ca, CM THUBHBIX ce, IIT. jJoca, T
fg“’MeHﬂyeMa" 330 116 | 212 16,5 348 | 317 | 115
bezorBanbHas 401 10,5 20,4 14,9 30,4 32,1 1,07
OrtBanbHas ¢ epu-
OJIMYECKUM TITy0Oo- 280 11,7 20,7 16,0 33,5 31,0 1,08
KHAM DPBIXJIEHHEM
Hynesas _ (mpamoit 250 119 | 21,2 18,6 464 | 336 1,68
TIOCEB)

AHanu3upyst JaHHbIE TaOJIHIBI, MOXKHO OTMETHTD
3aBUCUMOCTh MEXIy KOJHYECTBOM IIPOIYKTHBHBIX
cTebieii Ha M2 M KOJIMYECTBOM MPOILYKTHBHBIX KOJIOC-
KOB B Koyoce. Tak, mpu Oe30TBaIbHOW 00pabOTKH
MOYBBI HAOJIIOAAETCS MAaKCUMaJIbHO YUCIIO TPOTYKTUB-
HBIX cTeOsieil Ha eAMHUIE TUIOIAI 1 MUHUMAJIbHOE
KOJINYECTBO NMPOJIYKTUBHBIX KOJIOCKOB B Kojoce. O0-

paTHasi TeHACHIIUsI HaOJIoaeTcsl Mpu HyJeBOil obOpa-

G0TKe, TIie Ha M2 ObLJI0 MUHIMAJIBHOE KOJINYECTBO mpo-
OYKTUBHBIX CTEOJIel, HO MaKCHMaJbHOE HYHCIIO TIPO-
IYKTHBHBIX KOJIOCKOB B KOJIOCE.

Y4uér ypoxas MpOBOAWIH MPSIMBIM KOMOMHHUPO-
BaHMEM B (pa3y MOJHOM CIENOCTH 3epHa CO BCel yuér-
HOM mmomanau neisHKu [2]. ArpoTexXHHKa O3UMOMN
IMIICHUIIBI B OMBITE COOTBETCTBOBAJIA PEKOMEHIAIUAM
JUTS IICHTPaIbHOM 30HbBI KpacHOmapckoro kpasi.

Tabmuna 2

YpoxaliHOCTh 3epHa 03UMON MIIeHNbI copTa CTenb BO3/1ebIBAEMOl NPY MHTEHCHUBHON TEXHOJIOTUHU N0
PA3JIM4YHBIM cIIOCO0aM OCHOBHOI 00padOTKHU NMO4BHI, 11/Ta (2020 r.)

O6paGoTka mouEs: VYpoxaltHOCTh [TpubaBka ypoxas

/ra /ra %
Pexomernnyemas (K) 35,38 - -
BesorBanbHas 39,44 4.0 11,3
OTBaspHAas ¢ TEPUOAMUCCKUM TITyOOKIM PHIXJICHHEM 29,18 -6,2 17,5
Hynesas (mpsiMoii moceB) 39,2 3,8 10,7
HCPgs - 2,96

W3 naHHBIX TaOJIUIBI BUIHO, YTO CYLIECTBEHHAS
npubaBKka ypokaifHOCTH Oblila IIOJTy4eHa Ha BapHaHTax
¢ 0e30TBaNbHOM U HYJIEBOI 00pab0OTKaMU TIOYBEI, YETO
HEeJIb3s CKa3aTh O BapUaHTe, IJIe MPUMEHSIACh OTBANIb-
Has BCIalKa C IMEPUOJUYECKUM TIIyOOKHM pBIXJIe-
HHEM, Ha KOTOPOM OBLJIO 3HAUUTENbHOE CHUIKEHHE YPO-
JKalHOCTH.

B 3aKi1f04eHUH CTOUT OTMETUTh, YTO HEJb3sl OJI-
HO3HAYHO CKa3aTh 00 MTOrax JIaHHOTO SKCIEPHUMEHTa,
TaK KaKk M IPU MaKCHMMalIbHOM U TIPH MHHHMaJIbHOM
MPOJYKTUBHOM CTeOJecToe OBbUIM IOJYYEHBl 3HAYH-

TeJIbHBIC TIPUOABKHU YPOKaHOCTH B CPAaBHCHUU C KOH-
TPOJEHBIM BapHaHTOM. JlaHHEIN Bompoc TpeOyeT mo-
MOJIHUTENBHOTO UCCIIEJOBAHMUS.
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Abstract.

The article provides generalized data of planting areas and yields of some technical crops cultivated in the
Russian Federation, namely sunflower, sugar beets and soybeans.
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Introduction. Agriculture is the most important
branch of the national economy, on which the existence
of human society depends. The industry produces food
products for the population, raw materials for the pro-
cessing industry and provides other needs of society.
On average, one person working in agriculture provides
work for 6-8 people working in other sectors of the na-
tional economy.

It is well known that the main factors of direct im-
pact and possible for calculating their impact on gross
yields are acreage and yield, along with many others:

rape = soybean
1513 —
2020 1008 8441
1547 —
2019 . 8584
1576 —
2018 o7 8160
1005 p—
*oo

sunflower

dependence on seed quality, applied doses of organic
and mineral fertilizers, on soil quality, climatic condi-
tions and many others [5].

Results and their discussion.

Many factors have an impact on crop yields, and
depending on the amount of products received in a
given year and the demand for it, agricultural producers
plan to distribute areas for the crops in demand in their
farms. Thus, Figure 1 shows the dynamics of changes
in acreage in different years.

sugar beet

Fig. 1 - Acreage of agricultural crops, thousand hectares (According to Rosstat)

It can be noted that the largest number of areas
over the years was observed under sunflower and in-
creased its value from 2010 to 2020 by 17.9% or 1282
thousand hectares, soybeans by 2.4 times - by 1658
thousand hectares, rapeseed by 76% or 656 thousand
hectares, and sugar beet for 10 years fluctuation was not

significant, compared with other crops, and by 2020 de-
creased compared to 2019 by 47 thousand hectares.
Compared to 2019, sugar beet crops have significantly
decreased by 2020 - by 19.0% (which is quite expected
in the conditions of overproduction of sugar last year),
soybeans - by 8.0%, rapeseed - by 3.5%, sunflower - by
1.2% [1.2].

Table 1
The yield of the harvested area of the studied crops, kg/ha (According to Rosstat)
Kynstypa Year
2010 2017 2018 2019
Sugar beet 241 442 381 480
Sunflower 9,6 14,5 16,0 18,3
Soybean 11,8 14,1 14,7 15,7
Winter rape 19,0 22,7 19,8 22,6
Spring rape 6,8 14,5 12,4 13,2
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Yield is one of such indicators, which is very dif-
ficult to predict to an exact number, there are many fac-
tors that affect it and do not depend on producers, but
with new trends in science and improvement of cultiva-
tion technologies, it is possible to increase this value

every year. Thus, the yield of sugar beet over 10 years
has increased by 2 times or 239 c/ha, sunflower by 8.7
c/ha or 90.6%, soybeans - 3.9 c/ha or 33.1%, winter and
spring rapeseed by 3.6 and 6.4 c/ha or 18.9% and
94.1%, respectively [3.4].

msugar beat = sunflower

= soybean rape
m flax = mustard
mefc

Fig. 2 - Structure of acreage for 2020, %

As you can see, the largest areas are allocated for
sunflower in this structure — 55%, and next comes
rapeseed and flax - 19 and 10%, respectively.

Conclusions: The acreage of agricultural crops
and their structure, as well as yield, must be taken into
account for planning the agricultural production plan
for the next years and budget planning for subsidizing
producers, since a large number of factors affect the
amount of products received, as well as an increase in
the area, as well as the potential yield of various types
of crops.

Literature:

1. Gnenny E. Y., Tkachenko M. A, Vusik A. S.
Soybean yield analysis according to Krasnodar Krai
data //Achievements of modern science. - 2020. - pp.
18-20.

2. Ledeneva A. R., Volkova A. S. Comparison of
acreage, gross harvest and corn yield for 2015-2019
research years //Science and education in the XXI cen-
tury. - 2020. - pp. 24-27.

3. Ledeneva A. R., Volkova A. S. Comparison of
corn yield depending on the amount of precipitation
by the years of the study //current issues of scientific
research. - 2020. - pp. 56-59..

4. Acreage, gross yields and crop yields in the
Russian Federation in 2020 // Federal State Statistics
Service URL.: https://rosstat.gov.ru/compendium/doc-
ument/13277

5. Shamilev R. V., Shamilev S. R. Assessment
and analysis of the dynamics and efficiency of produc-
tion of some crop crops in the Russian Federation
/IModern problems of science and education. - 2011. -
No. 6. - pp. 229-229



26 PHYSICS AND MATHEMATICS / «COLLOQUIUM=JOURNAL.» #32(19), 2021

PHYSICS AND MATHEMATICS

VIK: 530.18 (YK 53.01)
I'PHTH: 29.05.19 (OynnamenTanbHast hu3uKa)
Anosenxo C. H.

XapvKo6cKull HAYUOHANLHBILU YHUSEPCUMEN PAOUOINEKIMPOHUKU
DOI: 10.24412/2520-6990-2021-32119-26-30

OBb OPBUTE MEPKYPUS. PACHIIUPEHHUE ITEPBOI'O 3AKOHA KEIIJIEPA.

Yalovenko S. N.
Kharkov National University of Radio Electronics

ABOUT THE ORBIT OF MERCURY. EXTENSION OF KEPLER'S FIRST LAW.

Annomayus.

Paccmampusaromes necmvikogxu 60 epaujeruu opoumst Mepkypus u npeonazaromes Memoowl ux ycmpaHe-
Husi. OOvsCHAEMCs NPUNURA npeyeccuu opoum.

Abstract.

Discrepancies in the rotation of the orbit of Mercury are considered and methods for their elimination are
proposed. The reason for the precession of the orbits is explained.
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Keywords: Mercury, precession of Mercury, precession, Kepler's first law.

B cBoé Bpems Tuxo bpare (acTpoHOM ydHTENH
Kemnepa) coOpan MHOTO aCTpPOHOMHYECKHX TAaHHBIX,
nocie ero cmeptu Kemnep o6paboTan uX U METOIOM
MOCJICIOBATEILHOTO TPUOIMIKCHHS TOJIYYMIT 3aKOHBI
JIBUKEHHSI KOCMUYECKUX TeJl JIJIsl COJIHEYHON CUCTEMBI,
Ha3BaHHBIE B €T0 4ecTh «3akoHamu Kemnepay. [lompo-
OyeM clienath TO JKe caMoe i OpOuThI MepKypus, 0J1-
HOW W3 CaMbIX 3aTaJ0YHBIX ITAHET BCIICICTBHE CBOCH
HENnoHATHOH npeneccuu. Ceiiuac TOYHOCTh U3MEPEHUI
BO3pOCIa.

~
N
/i \
/ \

/ \ R1=R2 ! '\

- . paBunbHo

H3BecTHO, YTO BCE IUIAHETHI COJTHEYHON CHCTEMBI
BpAIIAIOTCS MO0 DIUIMITHYECKUM opbOutam[1-4, 9-12].
Ho tax a1 310?

Ecmu Bce mmaHeTa BpAINAIOTCS MO SJUTAITHYC-
CKUM OpOMTaM, TO ISl HUX TOJDKHO BBIMOJIHATHCS TIpa-
BWJIO J1J1s1 3JUIMICOB. Pannycel okpy>XKHOCTEH IpH Bpa-
LICHAU BOKPYT MX IICHTPOB JO/DKHBI COBMAIATh (OBITh

pasusivu R, = R, ) Kak nokazaso na puc. 1.

Puc. 1. IlpasunvHule 211uncol
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ITpu nccnenoBannu opOUTEI MepKypusi ObUIO BBI-  3TOM 3aKOH, YTO 33 pPaBHBIC MPOMEXYTKH BPEMEHH

SBJICHO HE COBJIA/ICHNE, HECTHIKOBKA. Pagiychl OKpyxX- At = At, 3aMeTAloTCs  paBHbIC  IUIOLIAMH,
HOCTEH LEHTPOB BPALIEHUs DJUIUICOB HE COBMAJAOT

R, #R,, xax noxasano Ha puc. 2. Pagmyc Bosie

COJIHIIA OKa3bIBA€TCA MCHBIIIE, ITOJTYYaCTCA HCTIPABUJIb-
HEIN OJUIMIIC, YTO M BbI3BIBACT MNPCLCCCUIO. Ho npu

HecCTbIKOBKMU
Mpeueccua nepurenns NNaHETHbIX OpoUT

. BOpoTa
Ag

AS; = AS,, coxpansiercs, Tak Kak 0ToOpakaeT 3aKOH

COXpaHCHUA SHEPruu.

HenpasunbHo

¢ »

Ao

Puc. 2. Henpasunvnvie snnuncei

JlaHHast HECTBHIKOBKA OOBACHSIETCS TEM, YTO B 3aKoHe HbIOTOHA HE XBaTaeT 3KCIOHEHTHI PUC. 3, KaK MOKa3bl-
BaJIoCh B pabotax aBropa [5-9] (puc. 4).

HapyweHue 3akoHa Kennepa

br

rpasutauusa r

.
-

[AR R o

. .
Lz PR IS .

an . . .
o o Plele entlelmiel oo e Nt oleteny

. . . .
. .
ool e Syl e B e e e o
.

.
. . L2
e o . - .




28 PHYSICS AND MATHEMATICS /7 «COLLOQUIUM=JOURNAL» #32(119), 2021

 HecmebliKoeKu

R R s T I pasumayua KaK CyMma 8/103(eHHbIX

Seuss—Conwye @H‘ 8 dpye dpy2a 800080pomoe

Mo HbtotoHy
F,

Comye-JTyna

Fiss-tima ) Mo AinoBeHKo
F

M e =197x10%k2 , M, =735x10% k2 , M, =6x10*x2

Riprrs-comme =L5X10" M 5 Ry = 3,84%10° m

cane-tma_ |
Boda-Jlyna Boda-Comye JIyna-3emns Jyna-Connye Fraipe 40
e Y

Fooss-come _ McRS_ MCR

Boda-yna M,,R,_C Fﬂwm M RJI-C
197x10* (384 x10%)? _197x10° x(384x10°)* _ 2
T 735x102(1,5x10")? -175 6x10% x(1,5x10")?

Puc. 4. Hecmuvixosku 6 Horomonoeckux 3axonax

[Tpu BBeneHun sKkcrioHeHTH! B popMynry HploTOHA M orpaHuyueHre Ha peaes CxaThs Arnp coensroe MPL TIOILY-

yaeM Cpesbl He M0 KOHYCY, a 110 KOHYCY THIep0oionia BpaIleHus, 9TO OOBICHICT HENPaBIIbHBIE HIUIUIICHL, TI0-
JIydeHHBIE IIPU 3KCIIEPUMEHTaX — 3TO YCTpaHseT BOSHUKIINE IPOTUBOPEUHS B OMbITaxX (puc. 5).
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'Mnepbona

Kpyr

HenpaBunbHbIi

Annunc

HenpasunbHasn

Mapabona

HenpasunbHana

Mnepbona

'Mnepbona

Puc. 6. 3axonvr Kenaepa. Koppexyus 3axkonos Kennepa

B pucynkax 5, 6 cpe3bl INIOCKOCTSIMU JAlOT He-
MpaBIIbHBIE DJUIMIICHI, TTapa0oIIbl, THIEPOOIIBI C KOp-
peKIMel BbI3BAaHHOW IKCIIOHEHTON NP BBEJICHUU B 3a-
koH Herorona [5-9].

3axonsl Keruiepa paHHHE BBIBOJWINCH aBTOPOM
U3 3aKOHA COXpaHeHwus dHepruu [5-9].

OtmetnMm, 4TO paHee 3akoHBI Kemepa yxke Kop-
PEKTHPOBAIKCH U PACHIMPSIIUCH. Tak K COOTHOIIEHUIO
KBaJIpaToB NEPHOAOB BpAICHHs H0OaBHIACh COOTHO-
HIEHUE CyMMBI Macc MJIaHET;

2 3

T _ 8

T_Z = ? , Iepexo] Ha popmyIry
2 2

T'(M+m) &’
T/(M+m,) a5

Ceituac B JaHHOH paboTe NPOUCXOJUT 3amMeHa
MIPaBUIIBHBIX JJUIMIICOB HAa HETPaBUJIBHBIC SJUTHIICHI.
OTO BBI3BAHO TEOPETHUECKUMH HECTBIKOBKaMH (IIpo-
THUBOPEYUSIMH) NIPU NOAXO/E K BepIIMHE KOHyca (pHC.
5, 6) , 9TO OTBeYaeT MPOXOXKICHHUSA OT paIyca
[IBapummmsaa (pagmyca 9€pHON IBIPHI) K TOYKE CHH-
TYJSIPHOCTH — BEPIIUHE KOHYyca. 3aMeHa KOHyca Ha TH-
repOoIou BpameHus (puc. 5,6) IO3BOISET YCTPAHUTh
STH MPOTHBOPEYHS M COCTHIKOBATH HKCIECPUMEHTAIIb-
HBIC TAaHHBIC C TEOPETHUCCKUMHU TaHHBIMU. [IepBrIii 3a-
koH Kemuepa mepenuchiBaeTcst (pacuivpsiercs) Kak:
«Kaxcoas nnanema Conneunoil cucmemst o6pawa-
emcsi no HeNPaBWJIbLHOMY 9/1uncy, B MEHbIIEM U3
Goxycos komopozo naxooumcsi Coanyey (puc. 7).
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[MepBbin 3aKOH Kennepa

Kaxdan nnasema ConHeyHol cucmenmbl
06pataemc 10 HEnpasHABHOMY 3nauncy,

8 MeHbLIEM U3 (OKYCO8 Komopozo
Haxodumcs ConHue

lMnepbona
/npaaunbublﬁ
Kpyr

HenpaBunbHbIi

IANNAUNC

HenpasunbHas

Mapa6ona

HenpasunbHan

'Mnepbona

-
-

Puc . 7. 3axon Kennepa pacuupennuiii

B manHoi#t popmynupoBke ConHIle 00IagaeT mpu-
opureToM. Tako# MoIX0/1 pacIMpsieT HAIK IPEICTaB-
JeHUst 00 OKPY’KaIOIEM MHPE.

Ham mosHaHUsS OKpYy’Karomero Hac Mupa, Ipo-
JIOJDKAIOTCSL.
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“TRADITION’’ AND “MODERNITY’>’> ARE THE BRIDGE CONNECTING THE OLD TIMES WITH
TODAY
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«TPAJIUIHAS» U «COBPEMEHHOCTD» - MOCT CBS3BIBAIOIIAM ITPOIIJIOE C
HACTOSIIIUM

Abstract

In the modern world, the role and value of works of fine art is growing in human life, its aesthetic education,
the formation of artistic thinking and personal intellectual development. Because through it, a person can realize
his desire to understand the realities. Art is a whole that emerges through the combined materialization of the
inner and outer worlds of the artist who created it. In one case or another, the artist is formed in accordance with
certain cultural conditions and inherits the cultural traditions of the current historical period (without much un-
derstanding). Therefore, sometimes works of art can be considered as a mirror that reflects all the features of
society. The tradition reflected in this mirror, playing one of the main roles in the formation of artistic thinking,
on the one hand, aims to protect the complex artistic experience, on the other hand, becomes an integral part of
modern thinking. This article is written to see the relationship between the categories of “‘tradition’’ and “’mo-
dernity’’ and to share the ideas and thoughts that surround them.

Pestome. “Tpaouyusy u «cospemeHHOCHbY (HOBAMOPCMEo) obpaszyiom Ouaiekmuyeckoe eouHcmso,
obecneyuesas yeilocmHocmo xydoofcecmeeHHozo MbIWACHUS U UCX005L U3 yCJlO@WZ eco pazeumus. HeC‘MOI’I’lp}Z Ha
HEeU3IMEeHHOCmb Kpyea, CO€()UH)ZIOW€20 CeA3U I’lOk’OJZé‘HulZ, mpaduuwz, Komopasi 6ce20a ocmaemcs (lk‘myaﬂbHOIZ,
06Hapy9fcueaem Cc6010 Heo6x0()w\4y10 npuiyacmHocms K eeYrHocmu u HENOKONeOUMbIM UCMUHAM KAK 6
cyujecmsyrouiem IMHOKYIbIMYPHOM 0bujecmeae, max e Kax 8 oouecmee 8 yenom. Xy00duCHuK npuoaem ceoum
pabomam QuIOCOBCKULL CMBICIL, CO30A6A5L CE:3b C MPAOUYUSIMU U CONPUKACAACH ¢ yeHnocmamu. Tpaduyus - smo
He MOobKO npoyecc ombopa, HO U UCHMOPUYECKU CHOPMUPOBAHHOE PA3SUmMUe U Nepeoayd Xy0orCeCmEeHHO20
onvima. Eco Cﬂedyem onpe()eﬂﬂmb He MOoIbKO KaK O1u30Ccmb CmuJjisd, HO U KaKycmOﬁHMBblﬁ MEXAHU3IM 60CNPUSAMUSL
mupa. [pyeumu crogamu, oHa noopasymesaem 0ovuLe 6aU30Cmb NPUHYUNOS, d He POOCME0 (hopM, He OmoeibHble

ajemernmsl, d cucmemy ux OMHOUWEHUIL 8 yeaom.
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Qenomen.

One of the questions facing art critics and
researchers for many years is the problem of
“tradition’” and ‘’modernity’’. Although not as much
as art itself, the views and opinions of scientists
studying this problem are quite different, contradictory,
and at the same time interesting. The scientifically
accurate definition of the categories of “’tradition’” and
“’modernity’” in art is also important for cultural
managers. Thanks to this, it is possible to understand
the true philosophy of cultural processes in the world
and in the country and make the right decisions. In my
opinion, the problem of “’Tradition and modernity’” in
art criticism can be considered from two aspects: the
life of tradition is a continuation of tradition in modern
reality, the stability of certain concepts and plastic
formulas, the confrontation of ’traditional’’ and
“’civilized”’ societies, which created in ancient times
and uniquely expresses the identification of a known
locus and ethnos, as well as ‘’tradition-modernity’’.
Both aspects have engaged the attention of researchers
for many years. According to them, these concepts

should not only be defined as independent problems,
but it is important to approach these aspects in this way.

The tradition is considered as an independent
phenomenon by many. Tradition has become a tool of
thought in many fields of humanities, first of all
philosophy, ethnology, sociology, political science and,
of course, culturology, as well as many specialists in
the field of art.

The term "tradition" has its roots in Latin and
means “tradito” - handed down, legend. Tradito - 1)
handed down, 2) giving, 3) teaching, education, 4)
legend, myth, long-established reasoning or habit [2].
Interpretations of this concept are slightly different in
another dictionary-information publication called
Dictionary of Foreign Words. "Tradition" - 1) customs,
discipline, rules of conduct, historically formed and
passed down from generation to generation; 2) habit
that determines the order in life and behavior; 3) legend
passed down from generation to generation, oral
transmission [7].

In contrast to the domestic approach to the term
"tradition", in the scientific context, this definition is an
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expression of a set of elements of social and cultural
heritage handed down from generation to generation
and protected for a long time in certain societies,
classes and social groups. As a tradition, certain social
institutions, rules of conduct, values, ideas, customs,
rituals, etc. can perform.

The definition of tradition in the context of artistic
creativity often intersects with the points that present
the above-mentioned tradition in philosophical and
social categories. Thus, A.A. Kamensky defines
tradition as “’the transmission and development of
artistic experience, the selection process, mastering’’
[5, 222]. By the author the concept of tradition is also
applied to the forms of fine arts, which are based on a
system of separate means of expression. In essence,
“the main internal merit of the artistic tradition is the
figurative-philosophical, spiritual, aesthetic concepts
taken in the process of concrete figurative realization
and development’’ [5, 222].

The sum of the elements of this important and
universally accepted historical moment, the definition
of “’written and unwritten laws’’, in other words, is the
basis of a unique socio-culture. On the one hand, this
determines the “’face’’ of this or that locus of human
society in the relevant period, and on the other hand, is
the existence of a mobile unit that changes according to
the degree of historical development.

According to Gustave Le Bon, “A nation is an
organism created by the past, and like any organism, it
can change only through long-term inheritance. People
are especially comfortable with traditions, especially
when they are in society, and it should be borne in mind
that only their external forms change easily. Without
tradition, there can be no national spirit or civilization
(6, 156].

The problem of the interaction of tradition in the
field of art as artistic thinking, and innovation in
general, has always been a matter of interest among
philosophers, artists and art critics. Traditional values
that have already been formed, accepted and confirmed
as a constant phenomenon are not static. This is a
cultural heritage that is always in the process of
renewal. As a result, it is possible to observe the
simultaneous existence of traditional and modern
values in the vertical section of the socio-cultural
structure in each historical period. This is natural and
regular. Tradition and innovation are two interrelated
aspects of development and culture. <’Tradition is not
the same as historical memory, but it is a special kind
of connection with the formation of unambiguous
values of the modern period with the ambiguous facts
of the past”’ [8, 284].

As it is seen, as long as tradition continues, it acts
as a complete concept that includes many forms of
human perception of reality. Therefore, the precise
structuring of tradition, the emergence of its inevitable
elements is as difficult as the formation of a general
understanding of tradition. Tradition is a complex,
multinominal event that determines the functioning of
social processes in one or another sphere of public life.

In the twentieth century, attempts to break ties
with tradition have led to new forms of expression, as
well as a new understanding of the mission of existence

and art, and even the popularization of the relationship
between tradition and modernity. In addition, in the
1960s and 1970s (partly in Soviet art criticism),
everything created by the artist was subjected to a
specific test to determine whether it was more or less a
conservative or experimental entity.

The existence of the categories of tradition and
modernity in artistic practice since the 1970s can be
summarized in terms of several typological approaches.
This is primarily due to the fact that professional artists
refer to traditional folk motifs, ornaments, as well as
tricks. The second approach is related to the indirect
sequence of its pure primary forms in the life of folk
art. The third principle of interaction is related to the
stylistic tricks of modern and traditional cultures in
professional creativity based on examples of folk art
(decorative-applied).

It was during this period that the artistic criticism
of Soviet art, characterized by the crystallization of
national art schools, spoke more and more confidently
about the inner feelings of the national tradition, the
artists' desire to formulate national identity without
realizing it. As a result, this led to the emergence of
such meanings as “’genetic memory’’, ‘’internal
memory’’ and so on.

In relation to examples of the national past, this
problem is directly related to the problem of artists'
attitude to tradition in general (national and human) and
the formation of style. This means determining the size
and form of the functionality of heritage in modern art.

According to critics, the concept of "cultural
memory" is one of the most important concepts on the
basis of the artist's connection with the past. "Internal
memory" is "hidden deep, not always visible, hidden."
The “’internal tradition’” and all this arises in ‘’non-
personal’” ways, regardless of the artist, for internal
reasons. ’Ethnic artistic memory”” in itself has such
features as “’a very ancient artistic experience, the
moral characteristics of the people, its associative
structure, the mechanism of metaphors, certain choices
in the field of color, tuning, rhythmic organization of
the image and etc.”” [5, 215].

In one case or another, the artist is formed in
accordance with certain cultural conditions and inherits
the cultural traditions of the current historical period
(without much understanding). No matter how rare the
artist's works are, they will always express the spirit of
their time. It is necessary to refer to one of M. Butter's
observations on this point. “’There is no individual
work. An individual's work is a kind of knot formed in
a cultural fabric and a embrace, and it does not feel as
if it is loaded here, but as if it has appeared in it. The
individual is, in essence, only an element of the cultural
fabric [3, 228-229].

Regarding the problem of "genetic memory of
culture", the issues of national form and national style
in modern Azerbaijani art are considered in A.
Kamensky's article <’ Tree of Tradition’. The author, in
a partially incomprehensible way from the point of
view of the world's art, refers to the East, as well as to
Azerbaijan (as opposed to the “’concrete plastic
image”’ of Europe), the five spheres of artistic activity.
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The researcher substantiates the fundamental lack
of interest of Azerbaijani artists in the plot, the
specificity of the embodied moments, images, their
approach to the “’big problem’’: “The natural and
purposeful transition from the defined descriptive
structure to the emotional poetic image is a
characteristic feature of medieval Azerbaijani
miniatures.It is important for us that they describe a
specific event ... not at the local-spatial boundaries, as
if in the arena of the universe; any personal goal, mainly
in the Azerbaijani miniature, became a broad image of
life as a whole ”’[4, 17].

It can be assumed that, in a sense, the careful
interest in the emergence and connection of modern art
with the national tradition in Soviet art was aimed at
protecting various experimental, non-conformist
manifestations from the attacks of ideological
controllers. The goal was to prevent this or that work
(literature, music, fine arts) from being realized
ideologically (as well as artistically). At the same time,
the deeply coded idea of “’genetic’’ national knowledge
was not expressed in quotations, stylization or even
figurative connotations, but justified for various forms
of innovation. Similar processes were observed in
literature, theater, and music in parallel with the fine
arts. In order to defend the Third Symphony (1965), a
truly great work of the great Azerbaijani composer,
Gara Garayev, with the help of various techniques of
music-theoretical analysis, musicologists found it
compatible with the Azerbaijani national mugam
“’Shur’” in the dodecophonic sound of this work.
Thanks to this trend, the national form was declared an
immanent category of art. At the same time, the time
connection of different layers within the same culture
emerges in a new understanding of archaic and
subsequent layers. Thus, the perception of culture
acquires a stereoscopic essence that has a deep
perspective.

The presentation of the category of tradition here
does not in itself fully reflect the possible aspects of its
coverage, as well as the circle of authors who addressed
this problem in the last decade of the twentieth century.

Thus, in the words of various researchers, the
general concept of nationalism in art is as follows:
“This is a special, unique configuration of the basic
values of the elements common to all mankind: “’...
common values for all peoples are placed in different
proportions. It is a special structure of common
elements for all people and has a national character in
the sense of a “’national model of the world.”’[1, 77].

Tradition itself contains a whole complex of time
and substantive relations. In artistic thinking, it
determines not only the object of heritage, but also the
process of transmission (inheritance) of heritage, as
well as the attitude of different generations to the
heritage. By playing one of the main roles in the
formation of artistic thinking, tradition, on the one

hand, is aimed at protecting complex artistic
experience, on the other hand, contributes to artistic
interpretation by becoming an integral part of modern
thinking. The existing tradition in artistic thinking is
also the dialectical connection of the social conditions
of life and the result of a certain artistic structure. The
basis of each tradition is a certain system of values. The
stability of tradition and its devotion to society depends
on the importance of this system of values in society..

The re-evaluation and interpretation of the artistic
tradition is the source of modernity. At the same time,
innovation is a temporary element of artistic perception
and contributes to the development and enrichment of
tradition, creating the conditions for the emergence of
a new (or renewed) tradition, which later demonstrates
its objective nature and becomes a carrier of new
(already renewed) values.

Conclusion. Thus, “’tradition’” and ‘’modernity”’
(innovation) form a dialectical unity, ensuring the
integrity of artistic thinking and based on the conditions
of its development. Despite the immutability of the
circle that connects the generations, as always, the
tradition, which is always actual, reveals its necessary
relevance to eternity and unshakable truths in the
existing ethnocultural society. The artist, who comes
into contact with tradition, thus gives philosophical
meaning to his works by coming into contact with
values. Tradition is not only a process of selection, but
also a  historically formed development and
transmission of artistic experience. It should be defined
not only as a closeness of style, but also as a stable
mechanism of perception of the world. In other words,
it implies the closeness of principles rather than kinship
of forms, the system of their relations as a whole, not
individual elements..
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IMPACT 5G ON WI-FI 6 (802.11AX)

Annomauyus.

CK‘OpOC}’nb MOOUNLHO20 UrmepHema 6 3a6UCUMOCIU OM MECHHOCMU MOJHCEN 3HAYUMEIbHO 6APbUPOBAMbCH.
Humeprem uzcpaem 3nauumenvHy poib 6 HCUSHU KAXNCO020 Yelo8eKd, nosmomy 3anyck 6G npueiexaem ece
Oonbue BHUMAHUS 80 6CEM mupe. Omoanennvle paﬁOHbl He 00s13amesbHO MO2ym UMemnb 6blCOKOE Kavecmeo cue-
Haia, Kax, Hanpumep, KpynHwie 20pood. B nekomopwix cmpanax ecmov 60/1ee npoosunymole meaeKoOMMyHUKayu-
OHHble cemu U mexHoJ102UU, Yo no360Jjiaem um oxeanivleams bonvuue meppumopuu ¢ npueMﬂeMmZ CKopocmbio
Humepnema. J[ns 6ecnposoonoco nookmouenus u Mnmepnema seweit (IoT) 6G sensiemes eaxchotl 6exotl, 6e0b ¢
paszeumuem MexHON02ULL llp€36blllalZHO BAIMCHBL 6bzcmpoe coeounenue 1 8biCOKAs nponyckrnas cnocobrocme.

Abstract.

The speed of the mobile Internet can vary significantly. Remote areas of countries do not necessarily have
the same quality of service as large cities. Some countries have more advanced telecommunications networks and
technologies, which allows them to cover large areas with an acceptable Internet speed. Today, the Internet plays
a significant role in everyone's life, so the launch of 6G is attracting more and more attention around the world.
For wireless connectivity and the Internet of Things (1oT), 6G is an important milestone, because with the devel-
opment of technology, fast connection and high bandwidth are extremely important.

Kniouesvie cnoea: cemu 5G, Wi-Fi 6, Unmepnem, menexommynuxayuonnvie cemu, Humepnem eewyeil.
Keywords: 5G, Wi-Fi 6, Internet, telecommunication networks, Internet of Things.

Bo MHOTOM a)knoTaxk BOKpYyT 5G — 3TO MapKeTHH-
TOBBIM XOJ, KOTOPBIH MOJYEPKHBAET OCOOEHHO IMOJIO-
JKUTEIIbHBIE aCHEeKThl HOBOH TEXHOJIOTHH W WTHOPH-
pyeTt MeHee BeIToiHbIE. TakuM obpazom, SG co ckopo-
cteto 4 I'6ut/c, HecomHeHHO, ObicTpee, yem Wi-Fi
(802.11ac) co ckopoctsio 1,3 I'6utr/c. Tem He MmeHee,
HEMOCPEJICTBEHHBIM KOHTPAPTyMEHTOM SIBIISIETCS TO,
yro Wi-Fi 6 (802.11ax) 6yner Ovictpee 5G. Ho neii-
CTBUTEIIHHO JIM 3TH CKOPOCTH JOCTUTAIOTCS B «pealib-
HOMU >Xu3HU»? JI11s 9ero ToMKeH OBITh MpUMeHNM Wi-

Fi 6, eciu mogkmtodenue k IHTepHETY B JOMe OT MPoO-
Baiiziepa coctapisieT MakcumyM 500 Mout/c nmm naxe
MeHbLIe?

Ecmu mocMoTtpeTh Ha penbedHyro kapTy Poccum,
OTPaKAIOIIYIO TUIOTHOCTh HACEJICHUS, MBI YBUAUM Ba
BBICOKMX mHKa — MockBy u [letepOypr, u emgé He-
CKOJIBKO HEBBICOKHX «XOJMOB» — TOpPOJa-MHJLTHOH-
Huku. OcTanbHOe — OecKpaifHss paBHUHA, TIE IUIOT-
HOCTh HacelieHUs — MeHee 3 den/km2. [IpumepHo Ta-
KYIO K€ IIJIOTHOCTH IMOKPBITUA MUMCIOT U CETHU CBA3U.
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Oxo110 7 THIC. HACENEHHBIX MMyHKTOB Poccun He HMEIOT
WHTEpHETa, a OoJiee THICSYN — M TeIe(POHHOH CBS3H.
OTO HE TOJIBKO THUIIMYHO poccuiickas npobiema. Co-
BpPEMEHHBIE TEXHOJIOTHH CBSI3H CIIOCOOHBI JaTh TOCTYI

B UHTEPHET JIMIIb II0JIOBUHE YENIOBEYECTBA, KHBYIIEM
Ha JIECSATH MPOIEHTaX NOBEPXHOCTH 3eMiH, puc. 1 [5].

Puc. 1. Kapma pacnpedenenus nromuocmu nacenenus Poccutickou @edepayuu

Ecnu oTcTpaHUTBCS OT MaPKETUHIOBBIX 3ar0JIOB-
KOB U Ha4yaTh pacCMaTpUBaTh BOIPOC Ooliee MOAPOOHO
U TiIy0OKO, HEOOXOIUMO BBISBUTH pealbHble (haKThI,
KOTOPBIMH MBI MOTJIH OBl PYKOBOJICTBOBaThCs. Bo-mep-
BBIX, 3aKOHBI (PU3UKH TOBOPSIT HaM, YTO PaJMOBOIIHbI
(6ynp To Wi-Fi mmu 5G) ¢ TpyZioM IPOHHUKAIOT B TAKHE
00BEKTHI, KaK, HAaIpHUMEp, OTPAXKIAIOIMINE KOHCTPYK-
nun. Kpome Toro, CKkopocTs mepeaadn JaHHBIX CHHUXKa-
ercsi ¢ paccrosianeM. IIpenocraBineHne OONBIIEro Ko-
JMYECTBA «MOITHOCTHY MEpeNaTINKy HEMHOTO MOMO-
raeT, HO TaKkXkKe BBI3bIBACT IIOMEXH U JejaeT
yCTpOHCTBa OoJiee JOPOTHMHU.

CyIIecTBYIOT U 9KOHOMHYECKUE 3aKOHBI, HAIpH-
Mep, cotoBas cBs3b (3G/4G/5G) uconb3yeT JUICH3U-
pPOBaHHBIE YaCTOTHBIC JWANa30HBI, ONEPaTOPbl MO-
OMIIbHOM CBS3M (IIOCTABIINKH YCIIYT) IUIATST JICHBIH 32
HCIIOJIb30BaHUE ITOTO YAaCTOTHOTO CIIEKTPa M JIOJKHBI
CO3/7aTh JIOPOTOCTOSIIYIO CETh Oa30BBIX CTAHIIMH IS
oxBara OOJIbIIEH TEPPUTOPHH.

Texnonorus Wi-Fi ucronp3yeT HelMIEH3UPOBaH-
HBIH CIIEKTP, AOCTYIHBIH BceM OecruiatHo. CeT ¢ 4a-
crotoii 2,4 T'T'1i UMEIOT 3HAYUTELHO OOJBIIHIA PATHYC
JISWCTBHSI B CPaBHEHUH C OECIIPOBOAHBIMH CETSMH C
yactoToil 5 I'T1. Curnan ¢ gacroroit 5 I'T'1 He mpoHH-
KaeT CKBO3b TBEP/bIe OOBEKTHI, TAKUE KaK CTEHBI, TAK
K€ XOpOIIo, Kak curHan ¢ yactorout 2,4 I'T' (paguyc
JeiictBus B kBapTupe okojo 40-60 M, ecnu poytep
YCTaHOBIICH B TPABHILHOM MECTE M MOKPBITHE PABHO-
MEpHO). DTO MOXET OTPaHUYHUTh JOCTYII K TOUKAM JI0-
CTyNa BHYTPH 3JaHUMH, I/ie MEXIy OecrpoBOIHON aH-
TEHHOW M TI0JIb30BaTEIEM MOXKET OBITH MHOXECTBO
CTeH. YMEHBIIAIOT YPOBEHb CHI'Hala BEPTHUKAILHO
yCTaHOBIICHHAs! aHTeHHa poyTepa (Ha 30% wu Gonee),
KallUTaJIbHbIE )KEJIe300€TOHHBIE CTEHBI. 30HA MOKPBI-
tist y Wi-Fi va 5 T'Tu mensine, vem y Wi-Fi ua 2,4 T,
T.K. 3aTyXaHHE CHTHaja BbIme. Takum 00pa3oM, BbI-
xoJtHast MOIIHOCTh Wi-Fi cpaBHHTEIHHO HEBETUKA T10-
3TOMY PaJUOCUIHAI OCTAETCSI BHYTPH 3/1aHHS.

Taxoke y onepaTropoB ecTb LIENb — YBEIHMYHBATH
IUIOTHOCTH TIOKPBITHS, oOecreunBas TakuM 00pa3om
OOJIBIIIYIO TIOJIOCY TIPOITYCKAHMS B pacueTe Ha OJHOTO
abonenra. Jlns penieHus 3TOH MPOOJIEMBI UCIIONb3Y-
ercst Wi-Fi-Off-Load, ¢ momoipio KOTopoii BO3MOKHA
peanuzaiyst BEITPY3KH TpaduKa COTOBOM CETH B CETh

Wi-Fi, 94T0 M03BONHUT pa3rpy3uTh COTOBYIO CETh OT TI0-
Toka Tpaduka nanueix. Wi-Fi-Off-Load ucnomssyer
texHosoruto EAP-SIM/AKA, kotopast ayreHTH(MKA-
uust cpaBHuBaeT nHGopmanuro SIM-kapThl B TenedoHe
TI0JIb30BaTels ¢ MHpOpMAIMEell Ha TOMaITHEM cepBepe
a00HEHTOB ormeparopa MOOWIBHOM cBs3u. Ecimm yder-
Hele gaHHBIe SIM-KapThl COBIAAlOT, OH OTKIIIOYACT
TIOJIb30BATENsI OT COTOBOM CETH M MOAKIIOYAET €ro K
cetn Wi-Fi 6e3 kakux-1mbo 1efCTBHIA CO CTOPOHBI KO-
HEYHOTO Tmojb3oBarensd. Jlus Tonmb3oBaTens 3TO
yIO00HO, MPOMCXOMsIEe CXOXKE C TeM, Kak TesneoH
M0JIb30BaTENsl aBTOMATHYECKH MOAKIIOYAeTCS K J10-
MalllHel TOYKe JIOCTYIa P eT0 HaXOXKICHHUH B IIpeie-
Jax gocsiraeMocTH pomainnero Wi-Fi. PasHuia B ToMm,
YTO MOJKJIIOYEHHE K TOYKaM JOCTYIa, K KOTOPBIM OH
HHUKOT/Ia paHbllle HE MOJKIII0YAIICs, TIPOUCXOANT aBTO-
MaTHYeCKHd M HET HEOOXOJMMOCTH BBOAMTH IApOJIb.
370 yXe pa3MbIBaeT TPaHUILy MEXKIY ABYMs TEXHOJIO-
THAMH.

Wurepecno ormeruts, uto mup Wi-Fi yxomut
KOpPHSIMH B KOMITBIOTEPHYIO HHAYCTpHIO, a 5G — B 00-
Jiee peryIHpyeMyr0 TelIeKOMMYHUKAIMOHHYIO WHIY-
cTpuro. Takum 00pa3om, JOrMYHO, YTO Tee(OHHBIE
orepaTopbl (CeroiHs Ha3bIBaeMble IOCTABLIMKAMH
YCIIyT) UMEIOT OoJbInid uHTEpeC K 5G, Hexenu Kk Wi-
Fi, B ToM umcie u3-3a BOIIPOCOB ayTeHTH(UKAIMU U
repeiadu MepCOHANBHBIX JIaHHBIX.

Ectp eme onHO mpoTHMBOpEdHME MEXIY MOOWIB-
HeIM Tenedornom u  Wi-Fi: MoOmnbHBIA TenedoH
(cMapTdoH) HCMONB3YeT MOAMUCKY Ha YCIYTY, IS KO-
Topoi Tpedyercs SIM-kapra. Ota SIM-KkapTa rapanTu-
pyeT, 4To TenedOHBI U MOJIHUCKHU CBSI3aHbI MEXIY CO-
601, 1 TeneOHbBI HE UCIONB3YIOT CETh HE3aKOHHO. Wi-
Fi, ¢ apyroii croponsl, He TpedyeT SIM-KapThl, Tak Kak
UCTIONb3yeT HEMUIIEH3UPOBAHHYIO M0JOCY YacTOT.

Wi-Fi 6 (IEEE 802.11ax) mo3BoyisieT 00eCceunTh
HWHTEpHET-COeuHEHNE B JII000K koMHaTe. Obecmede-
HHUE HAaWUTY4IIEero MOKPBITHE B IOME SIBIISETCSA OJHOM U3
KJIIOYEBBIX 0COOEHHOCTEM HOBOro mokosieHus Wi-Fi,
tenepb HazpiBaemoro Wi-Fi 6 (Ha ocHoBe cranmapra
IEEE 802.11ax). KonkperHast KOHIENIMS 3TOH HOBOM
Bepcuu crangapra Wi-Fi nomoraer BeiBect IHTEpHET
B JI00yI0 KOMHATY JJoMa — C OCHOBHBIM MapLIpyTH3a-
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TOPOM Ha BXOJHOH JBEPH M HEOOJBIINMH CITyTHHUKO-
BBIMH MapIIpyTH3aTopaMu (peTpaHCIATOpaMU) Ha
Ka)KJIOM 3TaKe M B KaXKJ0H KoMHare. Takum oOpa3om,
MHTEPHET-TIPOBaiiiepsl MOTYT IapaHTHPOBATh HaJekK-
HOE MoJKIIIoUYeHNe K VIHTepHeTy B JII000M MecTe 1oMa.

OcHoBuble pyHkimu Wi-Fi 6:

— IloBbiuenne 3¢ peKTUBHOCTH ¥ EMKOCTH

MHOX€ECTBEHHBI TOCTYI 4e€pe3 OPTOrOHAIbHOE
gactotHoe neneHre (OFDMA) (MHOKECTBEHHBIN J0-
CTYIl C OPTOTOHANBHBIM YAaCTOTHBIM JICJICHHEM). DTa
(YHKIHS TO3BOJIMT MapIIpyTH3aTOpaM U yCTPOHCTBAM
6onee 3¢ppekTHBHO UCTIONB30BaTh MPOIYCKHYIO CIIO-
COOHOCTb, MOCKOJBKY OHA COKpAIIaeT BPEMS MEXIY
nepenayei TaHHbIX. JTO 0OecreynBaeT OONBIIYIO IPO-
MYCKHYIO CIIOCOOHOCTH /ISt APYTHX ycTpoicTB. Takke
3(h(HEeKTUBHOCTH MPOIYCKHOM CITOCOOHOCTH 00eCIe r-
Baercsi Ojarojaps MHOTroOMoJib30Baresbckomy MU-
MIMO c 8 norokamu. MU-MIMO — mHOTrOnONB30BA-
tenbckue cuctemMbl MIMO (Multi User MIMO), rne
MIMO — anroputm mepemadn JaHHBIX B OSCIIPOBO-
HBIX ceTsax Wi-Fi, abOpeBuaTypa aHrHiicKOTO Ha3Ba-
Hust multiple-input, multiple-output, xoropoe nepeso-
JUTCSI KaK «MHO>KCCTBEHHBIH BXOJ, MHO>KECTBEHHBII
BBIXO/1». DTa TEXHOJIOTHS ITO3BOJISET BALIEMy MapLIpy-
TH3aTOPY B3aNMOECHCTBOBATE C HECKOJIBKUMH YCTPOH-
cTBaMHu ofHOBpeMeHHO. Wi-Fi 6 Takxke mo3BOJISsIeT TOY-
KaM J0CTymna 8X8 HMCIOJIb30BaTh BCE BOCEMb ITOTOKOB
JUTS Tiepeiady HHPOpPMAIIKH.

— VYBenu4eHue CKOpoCTU

Wi-Fi 6 mnosBonsier ycTpoOHCTBaM OTIPABISATH
OoJipllle aHHBIX 3a OAHY Iepefady, YTO IPHBOIUT K
yckopenuto 10 20%. Momxynsmus 6ojee BEICOKOTO T0-
psinka moBbIIacT 3(G(EKTHBHOCTE M CKOPOCTH Hepe-
JaY¥l JaHHBIX B CETH. DTa TEXHOJOTHS MOXET IpHBE-
CTH K ycKopeHHio 110 25%. Bmecte st aBe QpyHKINN
MOTYT MOBBICUTH CKOPOCTh coeauHenus 10 40%.

— bBonee pnurtenbHBI Cpok ciyxObl Oatapeu
JUIst MOOMJTBHBIX YCTPOMCTB M YCTPOICTB YMHOTO JIoMa

VYBenuyeHue cpoka CiyxObl Oatapeil 00ycioB-
JIEHO wucnosib30oBaHueM ¢(yHkuuu akrtuBauuun TWT
(Target Wake Time — «Bpemst ipoGy»IeHUS YCTPOi-
ctBa»). TWT gmemaer cBsi3b MeXIy BallUMHU YCTPOH-
crBamu ¥ KaHanamu Wi-Fi Bamero mapmpyrusaropa
Oonee > peKTHBHON. Y CTpOICTBA, TOAICPKIUBAFOIIIEC
TWT, OyayT mepeBeicHbl B CIISIIEe COCTOSHUE JI0 3a-
IUIAHUPOBAHHOTO BpeMeHH aktuBauuu. TWT cHikaer
MOTpeOIeHNE YHEPTHH U MPOITyCKHON CITIOCOOHOCTH.

— Crextp 6 [T

Pa3pabotka nmonockl gactot 6 I'T11 o3Hagaer, 4T0
JUTSL TIPWJIOKEHHI ¢ BBICOKOW MPOITYCKHOM CITOCOOHO-
CTBIO OyJeT J0CTYIHO OoJjblie HEIULECH3UPOBAHHBIX
T10JI0C.

— BSS Coloring

O6ecnieuenue Hawnydiiero Wi-Fi-coenunenust B
OKPECTHOCTSIX, TOPOJCKHX paioHax M MeraroJyiucax
6maronmapsa texHonorun BSS Coloring, mo3Bosstromnieit
CTaHIApTHEIM ycTpoiicTBaMm ¢ Wi-Fi 6 pasmmdats cur-
Hallbl OT «COOCTBEHHOW» CETH M CHUTHAIBI OT IPYTHX
CeTe, TO €CTh Pa3/leNATh 10 NMPHHIHITY «CBOM»-«dy-
xKoi». Ota (QyHKOUS TMOBBHIIIAET 3()(HEKTHUBHOCTH U
MIPOITYCKHYIO CIIOCOOHOCTD BAIlIeH CETH.

3akia04yeHue

CoroBast cBs3b 1 Wi-Fi no-npexsneMy KaxyTtcs
JBYMsI OTJICIIbHBIMU MUPaMH, MEXy KOTOPBIMH TOJIb-
30BaTeNn MOCTOSHHO NepekitovatoTes. K cuactelo, co-
BpEMEHHBIE CMapT(OHBI HACTOJIBKO YMHBI, YTO, €CIIU
coenurenre Wi-Fi He paboTaer, OHH aBTOMATHYECKH
MIEPEKIIIOYAI0TCSA Ha COTOBYIO CeTh. MHOTHM MOTpeOH-
TessiM 0e3 pasHHUIBl, OyJeT OCYIECTBIATHCS MOJKITIO-
yenue ¢ nomompo Wi-Fi 6 wim 5G, uM BakHO, YTOOBI
crcTeMa oOecreyrnBaa HawIydIee MoJKII0YeHIE Te
051 To HU ObLTO0. [TOoTpeOuTENE B [IEIIOM HE 3aHHTEPECO-
BaH HU B ciienyronieM nokoiaenun Wi-Fi, Hu B «cneny-
roieM Gy. OH MPOCTO XOUeT JYYIIETro MOIKII0UEHUS]
k WHTepHeTy - B M0OOM MecTe, B J1I000€ BpeMs U 110
MaKCHUMAaJIbHO HU3KOM LieHe. BaxkHo oTMeTHTh, uTo 5G
u Wi-Fi 6 pabotatoT BMecTe [yisl peallu3alyy 3To1 KOH-
LeTILH.
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MODELING OF WAVE PROCESSES IN TWO-PHASE GAS-LIQUID SYSTEMS

Abstract.

In terms of the wave theory of the dynamics of two-phase media — as an intensively developing branch of
the mechanics of heterogeneous systems and thermal physics, the possibility of mathematical formalization of one
class of processes in the dynamics of gas-liquid two-phase systems are considered. Based on considering the effect
of interphase interaction and using the concept of wave motions, a dynamic model of a bubble suspension and its
modifications are proposed, which are essential in the absence or presence of energy dissipation in the system.
The relevance of this model lies because two-phase flows are a «working fluidy, in particular, in power plants and
devices of chemical technology. In this regard, the availability of adequate mathematical models of the dynamics
of two-phase gas-liquid systems, suitable for engineering calculations, should be considered as an advantage over
empirical models that provide acceptable accuracy of calculations only in a limited range of technological pa-
rameters and are absolutely unsuitable for emergency and abnormal modes. The analysis of the propagation of
nonlinear waves and the formation of shock waves in a gas-liquid medium based on a dynamic model of a bubble
suspension shows similarity to the traditional gas-dynamic approach, but, the gas-liquid substance has certain
features. First, this concerns the deviation from the behavior of an idealized homogeneous mixture as a certain
continuum, the density of which is equal to the density of a liquid, the properties of compressibility are determined
by similar properties of the gas. The consequence of the latter is the low design speed of sound and high nonline-
arity due to the dependence on pressure, especially in the areas of its growth. It can be considered that the pro-
posed dynamic model is sufficiently informative, allowing one to draw conclusions about the admissible mecha-
nisms of the flow of dynamic processes in gas-liquid systems and to forecast the development of these processes
based on the available a priori information.

Keywords: gas-liquid substance, two-phase system, dynamic model, nonlinear and shock waves.

Introduction. Wave processes in the mechanics
of two-phase systems occupy a special place, since the
effects of non-single-phase behavior are most clearly
manifested during wave propagation, and on the arc
side, acoustic waves in such systems are the most ac-
cessible and effective way to study the structure of the
two-phase medium itself.

A medium in which the velocity of propagation of
disturbances depends on the frequency of oscillations is
disperse. Gas-liquid substance, in particular, have this
property. The simplest meaningful model in this case is
an ideal, generally at rest, unbounded in volume liquid
with gas bubbles equally distributed in it, retaining
mass and spherical shape. In this case, the bubbles are
at a sufficient distance from each other, so that there are
no direct collisions. The effective radii of the attached
liquid masses are less than the distance between the
bubbles and the interaction occurs only through the
pressure field. That's why the equation of hydrodynam-
ics can be closed by the Rayleigh equation for oscilla-
tions of a single bubble in an unlimited volume of an
ideal fluid, assuming the possibility of replacing the
pressure at infinity with the pressure of the substance.
This assumption allows us to consider a «real» liquid.

Objective. Obtaining and numerical study of a dy-
namic model of a bubble suspension and its modifica-
tions for cases of a medium without energy dissipation
and with the presence of the latter.

Main part. 1. Dynamic model of bubble suspen-
sion. Let us write the system of equations describing

the propagation of perturbations, which consists of the
equations of motion of the substance and the equation
of oscillation of bubbles:

a—P+P(a—u+ua—uj:0; (1)
OX ot OX
8—'D+aﬂ=0;
ot oX
d’R  3(dRY
Py RFJFE(EJ =FR-F. @

where oy =11- @), +9p,; p, =const,

P — pressure function; U — two-phase substance
speed; O — substance density; () — steam content;

R — bubble radius (medium); indices 1 and 2 refer to
the liquid and vapor phases, respectively.

The compressibility of the substance in this model
is determined by the compressibility of the gas enclosed
in bubbles, and the oscillations of the bubble radius is
determined by the inertia of the added mass of the lig-

uid and the pressure difference AP =P, —PF,.

With a sufficiently large number of bubbles, it can
also be assumed that their number per unit mass of the

substance N remains constant. Then the volume of
gas per unit mass of the substance V , the radius of the
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bubbles R, the density of the substance 0, the volu-

metric gas content ¢ and the mass gas content X are
related by the following relations [1]

pt=V+1-X)/p:V =§ﬂR3N . o=Vp;
—dp/dt = p*dV /dt. 3)

If the amplitude of the oscillations of the bubble
radius is small, which occurs during acoustic disturb-
ances, we can write

R <<R;; P <<P,; dV =47RNdR;

dR_ (R, )dpo. RdZR:_ RZ d° p()
dt 30,9 dt’  dt? Po Lo dt?

Index O marks the values of the parameters in the
unperturbed (initial t = Q) state.

In this approximation, the generalized equation of
bubble dynamics in an ideal fluid has the form

2 42 2 2
R, d LR Pl e =P
3pope dt™ By, | dt
where P, =P, —-R; P=P-PR;
P, =P,—P,, — unperturbed substance pressure.

The gas pressure in the bubble changes along the poly-
tron

szzn = onvz%’ (6)

the exponent of which takes on a value (depending

on the intensity of heat transfer between the bubbles
and the liquid) from n=y =C, /C, to1 (here C,,

and CV2 are the heat capacity of the liquid at constant

pressure and volume, respectively). Since the thermal
resistance of the liquid is much less than the thermal
resistance of the gas, the degree of adiabaticity of the
process depends practically only on the thermal con-
ductivity of the gas and the radius of the bubbles. Usu-
ally, a significant deviation from adiabaticity is ob-
served, for example, only for helium bubbles. For fur-
ther reasoning, we will accept N =7

For small deviations from the initial state, up to

(ESV2 N0 )2 from (6), we obtain

w, = _7’%(6\/2/\/20)"' 0157(7/ +1)PO(6V2/\/20)2 ()
Passing from 6V, to Sp, taking into account (3)

N, N, = —5,0/(/00(00) we write (7) in the form
P, = Ciop+ (2 +1s (C72) S

PoPo

where  C, =R/ 0@ — low-frequency

speed of sound in a bubble medium.

Thus, the third term of the equations (5) contains
nonlinearity that significantly exceeds the hydrody-
namic nonlinearity in (1). Considering the dominant
value of the «bubble» nonlinearity [1, 3, 4, 6], we re-
write the equations of motion (1) in a linearized form:

du__10P op_du

dt  p, ox ot TP T
and in (2) we pass to the substance density

dzp 2 2 2
2p, gz +Co0p+ B (6p) =P,

0.

(10)
where =R /6p,(L—@,);
B =(y+1)/(2p,p,).

Eliminating the flow rate of the substance from
equations (9):

*p P

ot ox?

differentiating (10) twice in time using (11), we

obtain
d*pP ,d’P d%P » 07
+C -—+Bc Spf =0-(12)
e e el o

The first term of equation (12) reflects the influ-

ence of the inertia of the liquid and leads to the depend-

ence of the speed of sound on the frequency of the in-

herent perturbation, the last term determines the non-

linear properties of the bubble medium. If the disperse

and nonlinear effects are small, then as a first approxi-
mation we obtain the following acoustic equation
(6°p/at?)-(c2o%P/ox?)=0,

which can serve as a confirmation of the correct-
ness of the obtained model (12).

2. Wave equation for a medium without energy
dissipation. In a traveling wave, the pressure and den-
sity in the first «acoustic» approximation can be related
by the equation

(11)

P ~clop. (13)
If we assume that in the coordinate system moving
with the wave, the signal is slightly deformed due to the
manifestation of the effects of dispersion and nonline-
arity, then it should be replaced in the last nonlinear
term of equation (12) 8p under (13), and as a result
we obtain the equation
0°P  ,0°P B 0? 2 o'P
——C————0p) - 20, ——
ot o ¢ o O~
which can be interpreted as a variation of the
Boussinesq equation [7]. The latter (and its analogs) are
currently the most effective models for describing the
processes of wave propagation in media with disper-
sion and nonlinear properties.
In canonical form, it will take the form

o°P  ,0°P 0°
—-C -B -2 =0(15)
atr 7 ox? axz( Z ﬂla az
When replacing the second derivative t with re-
spect to the small dispersion term in accordance with

the acoustic equation, another form of equation (14) is
obtained
, O°P 0?

62P_C B
ot2 % ox? ox?

The wave terms of this equation can be rewritten as

=0(14)

6o -2 2P =0.08)
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a2 Coxt atlat Cox) Cox{at ox

If the wave propagates in one direction and is
slightly deformed in the frame of reference moving
with speed C,, then 0/0t =—C, 3/0X ..

Accordingly, equation (14) can be transformed to
the form:

2 2
P 2ap_a(ap Capj_c a(ap+ Oapj(g)

4
Py, Py 1t 5P 5 TP o
ot OX  20,p,C, OX ot” ox
or, again using the relation 0/t =—C,d/0X,

we can obtain the following representation of equation
(14

@_{_ 0@4_ }/+1 oP oP ﬂlCO 20(19)
ot OX Z(popoco P ox
or in dimensionless form
P =~oP PBc, O°P
—+P—+’62)1°—3 (20)
ot o& U, o

f, = Alcos(kx — ct )cos(Ak (kx — at ))—sin (kx — at )cos(Ak (kx — cit )],
f, = Alcos(kx — at )cos(Ak (kx — at )) + sin (kx — at )cos(Ak (kx — at ),

Superposition of (22) and (23) gives the result

f, + f, = 2Acos(kx — at )cos(Ak(kx — at ).

Let a two-phase system undergo an initial pertur-
bation of finite duration as a Gaussian signal (drawing
1) in a medium with dispersion observed, including in
the bubble phase. We will assume that the wave propa-
gation time is long enough. The modeling showed that

u

Y

>
Drawing 1. Initial perturbation on a two-phase
system

Also, in a numerical study, it was revealed that the
equation OU/Ot + f3, 0%/ O&?
for the initial damped (i = 100) disturbance, for ex-

ample, is of the same form as shown in drawing 1, has
an asymptotic solution

’”Z

Where

n=&/3A0) ™ Q, = [£u(E,0)dz o

=0 for large times

n 3ty ™ A" (n) (25)

Here, the following are taken as scales: |, P,

— width and intensity (amplitude) of the initial disturb-
y+1P,

— — scale speed.

2y R
Let us consider the numerical study of the ob-
tained model (19) (or in dimensionless form (20)) for a
progressive wave f = ACOS(kX—a)t). Let us as-

ance; U, =¢,

sume that disturbances f, with a wavenumber

k,=k+AK and f, a wavenumber k, =k —Ak
propagate in the medium, and the dispersion relation
has the form @ =W(k). Then

o+Aw=wo+AkdW/dk, Am = CAK (21)

and expressions for f1 and f2 are written as fol-
lows

(22)
(23)

(24)
the response of a two-phase system to the introduced
disturbance takes the form of a wave packet with a
strongly oscillating amplitude inside the packet (draw-
ing 2).

>

Drawing 2. Wave development in a two-phase system
with dispersion and without energy dissipation

u(§ , 0) — initial distribution; A" (77) — deriv-

atives of the Morder of the function

Aln)= ﬂ‘szcos(ws/B + any)da) . For p<1
0

and long observation time T, the solution is limited by
the first term of the series (M =0)

u=7"2Q, A()/3A). (27)
The general view of the solution to equation (25)

is shown in drawing 2.
3. Wave equation for a medium with a dissipative
effect. The analysis of the behavior of the wave to the
perturbation of pressure and the bubble phase can also
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be carried out based on an equation of the Boussinesq
type (for example, the previously obtained equation
(14)). For the case under consideration, real bubble me-
dia are characterized by significant dissipation losses,
the main of which are associated with energy dissipa-
tion during compression and expansion of gas bubbles.
Considering the viscous dissipation in the radial motion
of the bubble leads to the appearance in the Rayleigh

d’R 3(drRY
R 2+ +
dt dt

where C; — speed of sound in liquid.

4 OR_
R dt

equation [5] of an additional term 4(vl/R)dR/dt,

where Vv, — is the hydrodynamic viscosity of the lig-
uid. In addition, a bubble in full motion at emits sound,
which leads to re-emission of energy near such energy
as a whole.

These effects can be taken into account on the ba-
sis of the Herringt-Flip approximation [2, 5], which will
lead to an equation of the following form

dR)dR 1
—(P,-P), 28
pq(mjdt Q(z ) (28)

Passing from the radius of the bubble to the density of the substance, we obtain an approximate equation for

the relationship between pressure and density

R dp+4v1dp F\’C0 dp
c, dt

3p, dt*  3p, dt

in which the nonlinearity is preserved in the last
term on the left-hand side of the equation.

Let us introduce Vv, = 4v, /3@, — a parameter
characterizing the hydrodynamic viscosity of the bub-
= ROCS / C, — is the parameter char-
acterizing acoustic losses, and we represent the speed

ble system; v,

of sound in the form ¢* = C§(1+ r+1 é'pj, then
PoPo

we obtain the equation that closes the equation of the

hydrodynamics of the mixture in the form

+C2(1+Bdp)sp=dp,, (25)

where vV, b — (V +V, )/ 2 — effective viscosity.

As before, the hydrodynamic nonlinearity and dis-
sipative terms in the hydrodynamic equation can be ne-
glected. Then equations (11) and (26) will be the initial
ones for constructing wave processes in a bubbly me-
dium with dissipation on bubbles.

Assuming that the pressure of the mixture is the

pressure at an infinite distance from the bubble POO,

we differentiate the equation (26) twice in time and, us-
ing the equation (11), we obtain

dp
2/;1[dt2 v, dtJ+CO[§p+B5p)] Py (26)
o'p Fp ). P L] %P
2 + +¢| —5+B—=(5p) |-—5=0. 27
A 1(atza T zad )T ot | @7

Assuming that the dissipative, nonlinear and dis-
persion effects are small, we represent the value in the

nonlinear term Sp through OP the relation from the
linear acoustic system P ~ ;5. The afterbirth is

permissible only when viscous and dispersed processes
have little effect on wave propagation, that is, defor-
mation and attenuation of the wave at a distance of the
order of its length. We have

o'p o°p o°P _ 0° 5| O*P
2 +C| =7 +B=3 -—=0. 27
A 1(atza 2V ("7"[8X2] 0{ax2 6‘t3( ) ot? @7
‘p , O°P 82P B 0? o%p
+— opf +2v, ——=0, 28
ﬂlataz % o o c2 ot el QU =
Select a wave propagating in one direction
o ,0P B 0
—+4C —+——I0 = 29
ot o O “‘)az ﬂlataxz #9)
Using once  again  the  substitution gp | aP B . oP PH>) , 8 p 20
8/at = —005/5X in the dispersed term, we ob- a0 E Pox Vv o ~ Ak =0-630)

tain the final form of the equation for describing the
evolution of the perturbation (the essence is the equa-
tion of dynamics) in the bubble system, considering the
dissipative and dispersion effects

Equation (30) in canonical form takes the form

ou ,dou  du o%u ou

a o x T e T T ﬂlc" _0(31)
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Let us take as scales, OP,, |, — the amplitude
7y +1 R,
20 Po

— is the scale velocity of the disturbance in the coordi-
nate system moving with the wave. Passing to the frame
of reference moving with speed, we obtain in dimen-
sionless form the equation
o ou 1 o4
—+

ot 0x Re 6&?
In (32), the Reynolds number is defined as

Re=1(y +1)605p/ 2RV -

and width of the initial disturbance; U, =

» =

For the limiting case of strong dissipation in a me-
dium and weak dispersion, the behavior of a wave in a
bubble medium will obey the equation

o0 ~o0 1 o4
—~+U—=— .
ol 0f Re 8&2

Here | =tu,/ly; &= (X—tco)/l0 . It is obvi-
ous that (33) is the desired wave equation for a medium
with a dissipative effect.

The analysis shows, that (33) has an analytical so-
lution, which follows from the «smoothness» of the
boundaries in which the two-phase system develops
(for example, the pipe walls, where the gas-liquid mix-

ture moves). For cases Re = o0 and Re = const , so-
lution (33) is shown in drawing 3.

(33)

Drawing. 3. Solution of an equation of the form (33):
1 — Re —> ;2 — Re=const

Experimental results demonstrate in the drawing
3, the asymptotic shape of the wave profile can be con-
sidered as a universal.

Conclusions. For gas-liquid two-phase systems, a
model of the dynamics of the wave process of evolution
of a bubble suspension is obtained. This model is
adapted for cases with dispersion and a medium with-
out energy dissipation, as well as for a medium with
energy dissipation. The models are obtained based on a
strict mathematical formalization of the basic physical
laws describing the process under study, namely, the
law of motion of the masses of a two-phase system and
the law of conservation of energy, which ensures the
correctness of these models.

The possibility of obtaining analytical solutions of
the equations that make up the proposed models is
showed, as well as numerical studies of the latter, and
graphical interpretations of the evolution of waves for
the considered cases of the dynamics of gas-liquid sys-
tems.
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SET UP AND USE OF A COMPUTER PROGRAM USER INTERFACE TRANSLATION TOOL

Anomauisn.

B cmammi onucano npoyec niocomosku inmepgheticy kopucmyeaua 6 uUXioHomy Ko0i po3pooieHoi npozpamu
00 nepeknaoy 3a 00NOMO20I0 CneyianbHol npoepamu-nepexiadaua. Haseoeno npuxiadu ogopmienHss UXioHo2o
K00y ma ¢haiinig 10Kanizayii, a maxoic npukiad Kinyegoeo pe3yiomamy npoyecy aokanizayii. Koocen 6axcaroqui
PO3POOHUK MOJICE BUKOPUCIIOBYBAMU THEKC CIAMIMI SIK KePIBHUYME0 NPU KOPUCIY8AHHI YIMUTIMOIO.

Abstract.

The article describes the process of adequately preparing the user interface within the source code of a de-
veloped program for translation using a special translation software. Provided are examples of formatted source
code and localization files, as well as an example of the finished result of the localization process. Any interested
developer may use this article’s text as a user manual when using the translation software.

Knrouosi cnosa: mawunnuil nepexnad, inmepghetic Kopucmysaua, po3pooxa npoepamno2o 3a0e3neyeHHs.

Keywords: machine translation, user interface, software development.

Benuka KiTbKIiCTh ICHYFOUHX KOMIT FOTEPHHUX TIPO-
rpaM Ta OCOOJMBO MOOUIBHHMX JOJATKIB Mae Bepcii
JHIIe Ha OXHIH MOBiI, a00 BHKOPHCTOBYE MAITMHHUH
nepekian 0e3 mepeBipkd KOPEKTHOCTI TEKCTY Ta ypa-
XyBaHHS KOHTEKCTY B iHTepdetici. Takox sKiCTh Ma-
IIMHHOTO MEePEeKIIaay TaKOX 3aIe)KUTh BiJl KOHKPETHOT
MOBHO{ ITapH 1 OBOJIi 4aCTO L€ € FOJIOBHO NPHYHHOIO
HesKicHOTOo iHTepdeticy [1].

s BupitmenHs wiei npodyiemu 0yso po3podiaeHo
Creliayi3oBaHy YTHIITY CIPSIMOBAaHOI Ha BHKOPHC-
TaHHS HE3aJIe)KHUMHU a00 HEBEJIMKUMH KOMaHaMHu po-
3pOOHUKIB Ui Mepekiany iHTepdenci ix mporpam.
OpHi€10 3 TOJIOBHUX (DYHKIIIH € MOXKITHBICTh TIEPETIIsi LY

OPHTIHAIBFHOTO BUXIAHOT'O KOJY MPOTPaMy JJIsl IIBHI-
KOTO Ta 3pYYHOr0 PO3YMiHHS KOHTEKCTY IIPH IEpeK-
nani inTepdeiicy.

1106 MaTH MOXIHMBICTH MOTEHMIATEHO BUKOPHC-
TOBYBATH yTHJIITY IUIS NIEpEKIIaly pO3pPOOHHK Ma€ Ha-
JISKHO MIATOTYBATH iHTepQeiic Ta BUXiTHUIA KO 3 ypa-
XyBaHHIM MaiiOyThHOT noKkami3amii. KoxxeH psmok Tek-
CTy B IiHTepdeiici mporpamMd Mae JAHHAMIYHO
3aBaHTAXXYBATHCH IiJ Yac Mporecy podboTH Mporpamu,
HAMPHUKIIA]] 332 JOIOMOTOI0 MacuBy psiakiB (puc. 1). YV
HaBeZICHOMY MPHKJIAi MacUB Ma€ JIBa IHIEKCH — Iep-
i 1HAEKC BiAMOBimgae oOpaHiii MOBI iHTEpdeiicy, a
JIPYTUH IHICKC € TOPSITIKOBUM.

this.fileToolstripMenuIitem. Text = interface_text[0,0];
th'i5.GEIJEHF'i'IeTcucu'IStr"ipMerluItem.Text = interface_text[0,1
C

this.

1;
oseFileToolstripMenuItem. Text = interface_text[0,2];

this.exitToolstripMenuItem. Text = interface_text[0,3];

this.settingsToolstripMenuItem. Text = interface_text[0,4];
this. TanguageToolstripMenuItem. Text = interface_text[0,5]

Puc. 1 — [Ipuxnao niocomosanoco uxionoeo Kooy npozpamu

[Ipu 30epexeHHI POOOTH B YTHIIITI BiIOBiTHA
MOBa MepeKIaly 3a3Ha4aeThcsl PO3POOHMKOM B Ha3Bi
(aiiny B Oy1p-sKOMY 3pydHOMY Homy dopmari. Ll Ha-
3Ba (aillly TOTIM BHKOPHUCTOBYETHCS IUISi 3aBaHTa-
JKEHHsI TOTOBOT JIoKaJi3alii inTepdelicy B mporpami po-
3pobHuKa. Ha3a daitny Mmoske OyTH JOBUTLHO BKa3aHa,
ane Mae OyTH BKa3aHa B BHXIHOMY KOJi IPOTPaMHU.

s BuKopucTaHHs (paiiniB JoKami3amii B po3poOIeHiit
mporpami po3poOHMKY TOTPIOHO MOIUIMTH 3MICT
(aiiny Ha psIKM Ta IHAEKCH, 10 OJHOMY Ha KOXHUI
PSZIOK iCHYIOWOTO TeKCTy iHTepdeiicy B po3poOieHii
nporpami. YTuiita Juis nepekiany 3oepirae ¢ainu y
JIOBOJII TIPOCTOMY TEKCTOBOMY (pOpMaTi, KU MOXKHA
no0a4ynT Ha pHc. 2.




«COLLOQUIUM=JOURNAL» #32(119), 2021 / TECHNICAL SCIENCE 43

M:I ang_UK.uit — BaokHoT

Cnpaeka

®ain [paexka Qopmar Bug
str0 "dann”

strl "BigkpuTw dain Ko
str2 "3akputw dann kogy'
str3 "Buxip"

strd "HanawTyeaHHa"

str3 "MoBa iHTepgpency”
stré "AHrnilceka

str7 "¥KkpaiHcbka"

str8 "ABTOMATWYHO MNEPEKNACTH >
stro

"ABTOMATWYHO MEPEKNACTW BCi =>"

strl0 "opuriHanbHuih Tekct"
Puc.2 — Ipuxnad psokis 6 gatini roxkanizayii

[Ticns uporo po3poOHHMK MOBHMHEH peai3yBaTu
MOJKJIMBICTF BHOOPY MOBH B CBOiil mporpami Oymb-
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NEPCNEKTUBBI THBPUIHBIX BETPO-COJTHEYHBIX CTAHIIMI

Sidorenko A.D.,

Skripin A.P.,

Kalachev P.V.,

Uskov A.E.,

Bondarenko A.A.

Kuban State Agrarian University

PROSPECTS FOR HYBRID WIND-SOLAR STATIONS

Annomauyus.

Pacczwampueaemc;z 00HO U3 nepcneKkmueHvlx Hanpaeﬂeyuﬁ, noseoJidarowee Yiayduums mexHudecKkue xapak-
mepucmuKku cucmem 3]l€Kmp00Ha6C)fC€Hu}l, omo yeeiudenue cenHepupyemoblx MOLL;HOCmeﬁ 3a cuém NPUMEHEHUS
6empOo-COJIHEYHbIX 9ﬂel<mpocmanuuﬁ.

Abstract.

One of the promising directions is considered, which allows to improve the technical characteristics of power
supply systems, this is an increase in generated power due to the use of wind-solar power plants.

Knrouegvie cnoga: 3x0102uuHoCmy, IHEP2OIPHEKMUEHOCTND, 2UOPUOHDLE DNIEKMPOCMAHYUU.
Keywords: environmental friendliness, energy efficiency, hybrid power plants.
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Pa3BuTHe TeXHHYECKOTO MpOrpecca, yBEIHMICHHE
YUCIICHHOCTH HACEJICHHS W HEePaIrOHAIBFHOE HCIIONb-
30BaHME MPUPOIHBIX PECYPCOB 3€MIIH, MPHUBEIO K MO-
SIBJICHUIO CEPhE3HBIX NPOoOJeM B 00JIaCTH JKOJIOTHH.
Hapymenue npupoaHOTro paBHOBECHS MIPOSBISIETCS Ha
JIOKJILHOM | IJ100aJIbHOM YPOBHE B BUJE YXYALICHUS
9KOJIOTMYECKOH 0OCTaHOBKHU, KIIMMAaTHYECKUX M MHBIX
U3MEHEHUH Ha IUIaHeTe.

IIpumenenne 3eneHONM SHEPTeTUKU MOKET pe-
MIUTH MpoOIIeMy OecriepeOoHOT0 00eCTIeUeHHMS JTIo e
SJIEKTPO’HEPTHEH W 3HAYUTENBHO YBEIWYIHTH JHEP-
ro3(QQEeKTUBHOCTE CTpaHBl, CIOCOOCTBYET COXpaHe-
HUIO YHCTOTHI BOJBI M BO3yXa, a TAK)KE TOMOTAeT CHH-
3UTh TEMITBI M3MEHEHHs KiuMaTa. Takum oOpazom,
MPUMEHSS SKOJIOTUYHBIE HCTOYHHKH DHEPIHU, MOXKHO
pelaTh W JOKaJIbHBIC, U HAIIMOHAIBHBIC M JJAXe TJI0-
OanpHble mpobnembl. Ceiiwac B Poccum ects MHOrO
CIIO)KHOCTEHl C HCIONB30BaHHEM D3HEPrHM BeTpa U
COJIHLIA.

B GompmmHCTBE pernoHoB P® mpuxon coiHed-
HOU paJinalliy ¥ HaJHM4YUe BETPa HAXOIATCS B TPOTHBO-
(aze (TO ecTh eciH CBETHUT SIPKOE COJHIIC, Yalle BCEro
HET BETpa, a KOr/ia AyeT CHIBHBIA BeTep, CONHIA HET).
CrnenoBarenbHO, I obecriedeHuss OecnepeOoHHOTO
ABTOHOMHOTO 3JICKTPOCHAOKEHHS 00bEKTa, yMEHBIIIe-
HUS HE0OXOTMUMOI MOIITHOCTH BETPOreHepaTopa 1 coJl-
HEYHOU OaTapeH, eMKOCTH aKKyMYJSTOPHOW Oatapew,
YIYYIICHUS] PEXUMOB pabOThl CTAHIMHU, BO MHOTHX
cily4asx IeJecoo0pa3HO HCIOJIb30BaHUE TMOPUIHON
BETPO-COTHEYHOH JIeKTpOCTaHITNH. (9)

Hambonee 3aMeTHBI mpenMyIecTBa THOPHIHBIX
CTaHIUH TPU KPYTJIOTOJUYHOM HX HCIOJIH30BAHUU.
IIpu >TOM B 3UMHEe BpeMs HawOOJbIIas BBHIPaOOTKa
SJEKTPOIHEPTUN TIPUXOMUTCS HAa BETPODIICKTpUYIC-
CKYIO YCTaHOBKY, a JICTOM - Ha COJTHEUHBIC OaTapen.

Kpacnonapckuil kpait mo npupoaHO-KJIMMaTHie-
CKUM XapaKTEepUCTHKAM SBISIETCS OXHUM M3 CaMBIX
MepCHeKTUBHBIM B Poccnu asist pa3BUTHS reHepanuy Ha
OCHOBE HCIIOJIb30BaHUs BO30OHOBIIEMBIX HCTOUHUKOB
SHepruu. 3HAUNUTENbHBIN moTeHman KpacHomapckoro
Kpast B 00JaCTH MCIOJB30BAHUSA HETPAIUIIMOHHBIX U
BO300HOBJISIEMbIX HCTOYHUKOB 3HEPTHH ONUPAETCS Ha
MHOT'OJIETHHH ONBIT MPAKTHYECKOTO MPUMEHEHHS COJI-
HEYHOW SHEPTHH M T€OTepPMAIFHOTO TEIUIa, BETPO- U
THUIIPO’HEPTUH, NPYTUX SHEPTOUCTOYHUKOB. 3a CYET
peanuzauuu norenuuana BU3 B KpacHopapckom kpae
MOXHO noay4arb 10 2200 MBT tenioBoil s3Hepruu u

1300 MBT ayiekTpuvecKol SHEPTHH B3aMeH IoJTydac-
MOH Ha TPaIWINOHHBIX YTIIEBOIOPOTHBIX TOILIMBAX.
COBOKYIHBII TOTEHIMAT BO300HOBIISIEMOM 3HeEpre-
THKH B Kpae JOCTUTAET BEIMYHMHBI 2,5 MITH. T. y.T B TOJI.

BakHpIM BOIPOCOM TIpH NPOEKTUPOBAHUHM KOM-
OMHHPOBAHHOW BETPO — COJIHEYHOH YCT@HOBKH SIBJISI-
eTcs BBIOOP COOTHOIIEHHSI MOIIHOCTEH COJIHEUHOW U
BETPSIHOW YCTAaHOBKU. B 3aBUCUMOCTH OT MECAYHOU
BEIPAOOTKH AJIEKTPOIHEPTHH B KOHKPETHBIX KIIMMATH-
YECKHX yCIOBUAX TEM WM HHBIM HCTOYHHKOM SHEPTHU
MOJKHO CAETaTh BBIBOJ O TOM, KAaKOW M3 UCTOYHUKOB B
THOPHUIHOH YCTaHOBKE OYAET BHIIOTHATH (DYHKIIUH OC-
HOBHOTO, 2 KAKOH BCIIOMOTaTEIbHOTO, ¥ KAKOE COOTHO-
LIIEHHE YCTAHOBJEHHOH MOIIHOCTH OyJeT NpHUXo-
JIUTHCS Ha TOT WM MHOW UCTOYHUK.

Takum 00pa3om, MPUMEHEHHE BETPO-COTHEYHBIX
CTaHIIMH JOJKHO COOTBETCTBOBATH Psy TPEOOBaHMH,
K HUM OTHOCSTCS: MECTOPACIOJIOKEHUE W penbed
MECTHOCTH, @ TaK XK€ CYLIECTBYET psii HOPMaTHBHO-
MIPABOBBIX U SKOJIOTUIECKHX acIeKTOB. Tak, Hampumep
WCTIONB30BaHUE CTAHIMHA aKKyMYyJISTOPHOTO THIIA HE
JOITyCTUMO BOJN3U 0OBEKTOB KIU3HEOOECIICUCHUSI.
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CTATHYECKHUE NPEOBPA3OBATEJIN HA TPAHC®OPMATOPAX C BPAIIAIOIIUMCHA
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STATIC CONVERTERS ON TRANSFORMERS WITH ROTARY MAGNETIC FIELD

Annomauyus.

B cmamve paccmompenst ocnosHbie Hedocmamku cmamuieckux npeoobpasosameneii Ha mpauncgopmamo-
Pax ¢ 8pawalowUMCs MAZHUMHLIM NOJIEM, d MAKICe NYMU UX PeUEeHUs.

Abstract.

The article discusses the main disadvantages of static converters on transformers with a rotating magnetic

field, as well as ways to solve them.

Kniouesvie cnosa: cmamuueckuii npeobpazosamens, mpaHc@opmamop ¢ epaujarouuMcs MAZHUMHbIM No-

J1eM, nomexu.

Keywords: static converter, rotating magnetic field transformer, interference.

B Hacrosimee BpeMs M3BECTHO OOJIBIIOE KOJIHYe-
CTBO TEXHHYECKUX PELICHUH aBTOHOMHBIX HHBEPTOPOB
(AW) BeIIOMHEHHBIX Ha TpaHChopMmaropax. s
YMEHBIIECHUS Ta0aPUTOB UCIIONB3YIOTCS CXEMBI C IPO-
MEKYTOYHBIM 3B€HOM ITOBBIIIEHHON 4acTOTHI, HA BBI-
xoze TpaHcopmaropa, Kak IMPaBHUilo, YCTAaHABIMBAIOT
CTaTHUYeCKHuid Tpeobpa3oBaTesib MOHWKAOMIMKA Ya-
cToTy 10 Tpebyemoii [4].

Takoe TexHHUYECKOE HCIIONHEHHE IT03BOJIET CY-
IIECTBEHHO YMEHBIINTh pa3Mepbl mpeodpazoBareiisi B
1enom, T.K. 85% Macchl yCTpOHCTBa COCTaBIISIET Macca
TpancopmaTopa. [Ipu paboTe Ha BHICOKHX YacTOTax
Macca TpaHc(opMaTopa yMeHbIaeTcs B pa3bl. OJHaKo
UCTIONIb30BaHHUE BHICOKOYACTOTHBIX IIpeobpas3oBareneit
MPUBOANT K BOSHUKHOBEHUIO OOJBIIOTO YMCiIa IOMEX
B ITOJIXOJSIIEH M OTXOASIIEH JMHUSIX, 9YTO HEraTHBHO
CKa3bIBACTCSl Ha KA4ECTBE HANPSDKCHUS W, KaK Clel-
CTBHE, Ha paboTe yCTPOHCTB MONKIIOUEHHBIX K AU.
OTOT HETATUBHBIA APPEKT MOKHO YCTPAHUTH 32 CUET
ucroib3oBaHue GUILTPOB. Vcnonb3oBanue GUIBTPOB
W DJIEKTPOHHOTO 3BEHA JUIS MOHMKEHHS YacTOTHl Ha
BbIxoJe AU mprBOINT K YMEHBIICHHIO HAJEKHOCTH,
T.K. TIEPErpy304YHasi CIIOCOOHOCTh 3JIEKTPOHHBIX 3JIe-
MEHTOB KpaiHe HH3Kas, TO TpeOyeTcsl JOMOIHUTENb-
Hasl 3allUTa OT HNEPerpy30K U aBapUIHBIX PEXKUMOB.
[Tpruém, ycTpoicTBa 3aIUTHI JOIDKHEI 00J1aaTh BbI-
COKOM 4yBCTBUTEIBHOCTBIO U CKOPOCTBHIO cpabaTbiBa-
Hus [1].

Takum oOpazom, s HanéxHOM paborel AU c
MPOMEKYTOYHBIM 3BEHOM TIOBBIIICHHOW YacTOTHI
HEOOXOMMO JOTIOJTHUTENBHOE O000pYIOBaHME, HYTO
YBEJIMYMBAET HA TOJIBKO KOHCTPYKTHBHYIO CIIOKHOCTH
CXeMBI, HO U cTOUMOCTh AW BIiemoM.

OpauM U3 crocoboB ynemeBneHns AU sBnsgercs
UCTIONB30BaHKE B X COCTaBE TPaHC(HOPMATOPOB C Bpa-
mrarmmMces MarHuTHEIM rosieM (TBMIT) [2]. Bropuu-
Hasi oomoTka TBMII ciayXuT BBIXOIOM HHBEPTOpA.
Bonbiioe 3HadeHHe MHIYKTHBHOCTH BTOPHUYHOH 00-
MOTKHM IIOBBIIIAET MEPETPY304YHYI0 CIHOCOOHOCThH IIO
ToKy AW

Opnako s paboThl HEOOXOIUM OHOGA3HBIN
UHBEPTOD, a TaK ke Hajudyue B KOHCTpykuuu TBMII
(hazocABUTAIOIIETO KOHAEHCATOPA, YXY/IIAeT IKCILIY-
ATallMOHHO-TEXHUYECKUE XaPAKTEPUCTHKHU - B HECHM-
METPHUYHBIX PeXXKUMax paboThl HCKaXKaeTcs popMa mar-
HUTHOTO TOJIS1 U COOTBETCTBEHHO CHUXKAETCSI KAUECTBO
BBIXOJHOIO HAaNpspKeHus [5].

UYrto0Os! opMa BpaIIaIOIIErocss MarHUTHOTO TI0JIS
HE HCKakallach pa3paboTaHa (DyHKIMOHAJBHAS cXeMa
AU, BEITONTHEHHAS C MCIIOJIb30BaHUEM JBYX OHO(Da3-
HBIX MHBEPTOPOB, MOJKIIOYEHHBIX K OJHOMY HCTOY-
HHUKY HanpspKeHUs MOCTOSTHHOTO Toka [3]. KoHcTpyk-
st TBMII B coctaBe AU, mo3BosisieT mosryyaTb TpEX-
(da3Hoe HampsDKEHWE Ha BBIXOAE HMHBEPTOpa IIpH
oJ1ave HaINPSHKEHHUS HETTOCPEACTBEHHO OT MCTOYHHUKA
MTOCTOSTHHOTO TOKA.

AU conmepxut omHodazHo-TpéXdazuerii TBMII,
KOTOPBIN MMEET JIBE NePBUYHBIE OOMOTKH, Pa3MeIIeH-
HBIE HAa TOPOMAAIBHON YacTH M CIBHUHYTHIE B TIPO-
CTPaHCTBE APYr OTHOCHUTENBHO Jpyra moj yriom 90°.
Cpennne TO4YKH mepBUIHBIX 00MOTOK TBMII coenn-
HEHbl MEXJy CcOOOH M TMOAKIIOYEHBI K OTPHLATENb-
HOMY BBIBOJIy MCTOYHHMKA HAMPSIKEHUS IOCTOSHHOTO
ToKa. Havana m KOHIBI NEpBUYHBIX OOMOTOK, 4yepe3
TPaH3UCTOPHBIE KITIOYH, HOJKITIOYCHBI K TOJI0KHUTEINb-
HOMY BBIBOAY UCTOYHHUKA JJIEKTpOdHepruu. Tpu BTO-
pUYHBIE OOMOTKH pa3MelieHs! Ha cepaeunnke TBMIIT
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nmox yrioMm 120° mpyr OTHOCUTENLHO JAPYTa U COEIH-
HEHHI 10 cXeMe «3Be3nax» [3, 5].

Takum 00pa3oM, OCHOBHBIMH HezocTaTkamMu AU
SIBJISIFOTCS: OTHOCHTEJILHO CIIOXKHAS CHCTEMa yIpaBJe-
HUS W 3alIUTHI, OTPaHUYCHHBIN JWana30H CTa0mIIn3a-
UK HanpsikeHus, koHcTpykuuu TBMII B cxemax AU,
B KOTOPBIX NMPUMEHSIOTCS (ha30CIBUTAIONINE KOHICH-
caTtopbl, B HECHMMETPHYHBIX PEKUMaxX pabOTHI MCKa-
’kaetcss (hopMa MarHUTHOTO TOJS, a HCIIOJIB30BAHHE
HETIOCPEJICTBEHHOTO TPeoOpa3oBaHusi IIOCTOSHHOTO
TOKa B Tpéx(]a3Hoe mepeMeHHOe 3HAYUTEIHHO YIIyd-
MIaeT IKCIUTyaTal[HOHHO-TEXHUYECKUE XapaKTepH-
ctuku AU.
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Annomauis.

Tlposedeno oyinky nepcnekmugu WuUpoKo2o BNPOBAONCEHHS 8 HAUOAUNCUOMY MAUOYMHLOMY HA 00po2ax Y-
Ppainu agmomooinie 3 08UYHAMU HA 80OHE8OMY NAbHOMY. [IpocHo3yemubes, wo 6 Ykpaini npiopumemuum Hanpsi-
mrom 3aminu JIB3 O6yoe 3amina ix enekmpoaxymMyismopHUMu 08USYHamu.

LlJo cmocyemuvcs 0gueyHie 600Hesux, mo 6 Ykpaini, npunaiimui 6 nHatibauscui 40-50 pokis, éonu 6ydyms ex-
somuxor. Tum He menwe, | Yyi NOOOUHOKI eK3eMNIApYU sumazamumyms neenoi yeazu opeanie JJCHC ma negnoi
eomosrocmi HI[EKI] 00 po3cnioysants MONCAUSUX asapiil 3 iX yuacmio, 0CcoOIu8o 6paxosyiodu, ujo HaubiibuLy
NOMEHYIANbHY HeOe3NeKy SUHUKHEHHS! NOJCedNCE I 6UOYXY NpU BUKOPUCTAHHI CYYACHO20 A8MOMODLIbHO20 NAlb-
HO20 A6/1A€ c0b0I0 came BUKOPUCMAHHA B00HI0.

Abstract.

This article is a view of some perspectives of using vehicles with hydrogen engines in Ukraine. As prognosed,
in Ukraine most priorities are changing oil-fueled engines to electricity engines.

As for hydrogen engines - in Ukraine they will be most likely exotic in future 50-60 years. However, some
single devices will require some attention of experts. The main problem is that for accident investigation with
hydrogen engines experts will need specific knowledge, because hydrogen has most potentially danger of explo-
sion. That’s why crashed hydrogen engine is very dangerous and any expert or fireman must be most attentive for
its firefighting.

Today we can't know which type of energy carrier will be used in near future. Traditional electricity engines
already have some popularity and we have network of charging stations today. But electricity engines have some
drawbacks. It's discharging in cold and average service life are no more than five years. Using hydrogen engines
are very promising area that does not have these drawbacks. But keep in mind that the greatest potential risk of
fire and explosion is the use of hydrogen. Pressure of exploding equimolecular gas composite of hydrogen and air
is same as in other types of fuel. But hydrogen stored with high pressure and big quantity. At the same time hydro-
gen with air has very high range of creating explosive mixtures, able to diffuse through walls of tanks and is not
diagnosed in air under normal conditions.

Using hydrogen for tradition internal combustion and gas turbine engines hasn’t any important advantages,
other than ecological aspect. Actually, advisably to use only engines with hydrogen fuel cells. This type of engines
work on mixing hydrogen, that stored in high-pressure tanks, and oxygen from air. As result this engine produce
energy, warm and water. In the same conditions profit of using these types of engines are the same as using modern

diesel engines, electricity engines and power cells, although at first glance they have significant advantages.

Kniouosi cnoea: asmomobinehe nanvhe, 08U2yH 6HYMPIUHLO20 320PAHHS, B0OEHb, eNeKMPOMOODINb, NANUEHI
e/leMenmu, eKOHOMIKA, KOHYEeHMPAYItiHi MedHCi NOWUPEHHS ROTYM 51, MeMnepamypa CamoCnailaxy8ants, memne-

pamypa subyxy, muck euoyxy.

Keywords: automotive fuel, internal combustion engine, hydrogen, electric car, fuel cells, economy, concen-
tration limits of flame propagation, autoignition temperature, explosion temperature, explosion pressure.

Beryn. TpaauuiliHuii 1BUTYH BHYTPIIIHBOTO 3r0-
pauns (JIB3) cBiif )xuTTeBU MK 3aBepinye. B mepe-
JIOBUX KpaiHax €Bponu i B SINoHIT MpUHAHATI pillIeHHs
B HaitOmmxkui 10-15 pokiB 3a00pOHUTH BUPOOHHUITBO, &
nre 3a 5-10 pokiB 1 eKCIUTyaTallio JISTKOBUKIB 3 TAKUMHU
JIBUTYHaMu. JI71st BAHTa)KHOTO TPAHCIIOPTY TEPMIH eKc-
IUTyaTanii TU3eIi0 MPOIOHYETHCS IPOJOBXKUTH 1€ HE
Oimprre Hix Ha 15-20 pokiB. 3po3ymisio, mo 3a0opoHa
excruryararii JIB3 moctymoBo Oyme NpWAHATORO i1
MEHIII BUMOTJIMBHMH JIO CTAaHIAPTIB Ta OUTBII BifcTa-
JMMH Y TEXHOJOTIYHOMY BiJHOIICHHI KpaiHamH. 3 T1e-
BHOTO POKY aBTOMOO1I 3 J/IB3 He OYayTh NOMyCKAaTUCS
Ha PUHKH Ta JOPOTH CIIOYATKy PO3BHHEHHUX, a HOTIM i
IHIIUX KpaiH.

Jst HIEKIT MBC i JICHC Ykpainu BaxJIMBUMH
€ JIBa TUTaHHS: IKUM came, eJIEKTPUYHUHN Y1 BOJIHEBUH,
JBUTYH Oyzie NMpeBaliol0YMM Ha HaIMX JOporax i Ha-
CKUTBKH MIBUIKO II¢ BimOyneTbes. OHUM 3 TOJIOBHHUX
IUTaHb MIPU [IbOMY € ITUTAaHHS MOTEeHLiHOT Hebe3ey-
HOCTI 1 €KOJIOT1YHOCTI BUKOPHCTaHHS TaKHX JIBUTYHIB.
B naniii po6oTi npoaHasi30BaHO CUTYalilo 3 TOTOBHI-
CTI0O YKpaiHU 10 NepeBOy TPAHCHOPTHHX 3aco0iB 3
JIBUTYHaMH Ha BYTJIEBOJJHEBOMY MAILHOMY Ha JIBUTYHHU
OinBII TIpOTpecuBHi 1 3p0o06IeHO CIPOOy OIIHKK MOXK-
JUBUX TEPMIHIB TAKOTO MEPEBOTY.

Merta pocaimkeHHsi. MeTowo JOCIHIDKSHHS €
NPOTHO3yBaHHs HanpsMKy 3aMinu [IB3 B YkpaiHi Ha
JIBUT'YHH 3 aJIbTEPHATUBHUMH €HEPTOHOCISIMH, 30KpemMa
OLIIHKA MEPCIEeKTUB BIPOBA/KEHHs B YKpaiHi y Haid-
OJIKY1 POKH IBUTYHIB Ha BOJJHEBOMY MAJILHOMY.

AHaJi3 ocTaHHixX gocaimxkens. Ha croromHi o-
MIHYIOUUMH BHIAMU €HEPTOHOCIS Y TPAHCIOPTI € Ha-
¢Ta Ta HapTOMpPOAYKTH. HacTymHUM 3a BaXKITHBICTIO
€HEProHOCIEM € eJIEKTPOCHEPTis Y 3aJ1i3HNYHOMY Ta B
MEHIIIH Mipi B IHITHUX BUAAX TPAHCIOPTY, BKIFOYAI0OUH
TponedycH, TpaMBai, Tomo. Takox € HeBelMKa Jac-
TKa MPUPOJHOTO ra3y Ta TBEpAOro NajuBa, KOXKHA 3
SIKHUX 3QJIAIIA€THCS MPUOIM3HO He3MIHHOIO 3 2014 poky
[1]. 3Baxkaroun Ha Te, 10 BCe OiIbIIIe KOPUCTYBAUIB Tie-
pPeXonATh 3 PiAKWX BYTJIEBOJAHEBUX E€HEPrOHOCIiB Ha
MeTaH, IPOMaH-O0yTaHOBI CyMillli, BOJICHb Ta aKyMyJIs-
TOPH €JEKTPUYHOI eHeprii, mpobiaema BHOOpY eHepro-
HOCiST OOTOBOPIOETBCS JOCHTH IIHPOKO. Posrmsma-
FOTHCSl €KOHOMIYHI [2] 1 ekosorivni [3] acmektu miel
po0JIeMH, a TaKoX CKJIJHICTh YCTaHOBOK Ta 00CITy-
TOBYBaHHS ra300aJoHHUX cucTeM. baraTto yBaru mpu-
JUISI€THCSI TIOPIBHSHHIO IIepeBar i He0JIiKiB BUKOpHC-
TaHHS BOJJHEBOTO MAJIILHOTO Ta CUIIOBUX aKyMYJISITODIB.

JletasipHO, 3 HABEJCHHSIM CTATHUCTHYHUX JIAHUX Y
IHIINX KpaiHax, M0KeKOHeOe3MeUHICTh ra300aI0HHNX
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aBTOMOOUTIB 1 MPUYUHU B KOXKHOMY BUTIQJIKy BHOYXY
MpoaHai3oBaHo y [4].

B ocranHi necsTupivys B HAyKOBO-TIOMYJISIPHIH, a
iHOAI, 1 B HAYKOBIH JIiTepaTypi NPONaryeTbesi BUKOPH-
CTaHHS B IKOCTI €HEPTOHOCIS aKyMYJISITOPIB Ta BOAHIO,
MPUYOMY BUKOPUCTAHHS HE TUIBKHU B IBUT'YHaX BHYTpi-
IIHBOTO 3rOPSIHHSA, & 1 B TEIJIOCHEPreTHUIli. 3a MPOTHO-
3aMU eKCIIepTiB 10 cepeanHu 21-ro cropiuust 25% ycix
aBTOMOOLTIB OyIyTh BHKOPHCTOBYBAaTH BOJHEBE IIa-
TpHE, 200 aKyMYJISTOPH.

TpaHCTIOPTHHI CEKTOp € HAWOUIBIIMM CHOXKHBA-
YeM MAIBHOTO Ha CBITOBOMY €HEPTETHIHOMY PUHKY. Y
TOM 9ac, SIK Pi3Hi KpaiHU PO3POOIIIOTE Ta BIIPOBAIKY-
I0Th CTpaTerii JUIst JOCATHEHHS BIaCHUX Ta MDKHApOJI-
HUX KITIMaTHYHUX LijJel, BOJCHb Ta aKyMyJSTOPH BHU-
CYBAIOTBHCS SIK OCHOBHI IHCTPYMEHTH 3MEHIIIEHHS BUKH-
niB CO2 BiJ TpaHCIIOPTY.

l'onoBHa mepeBara BUKOPHCTaHHS aKyMYJISITOPIB
Ta BOJIHIO B SIKOCTi €HEPTOHOCI{B — CKOPOUYEHHS CIIOMKH-
BaHHS BYTJIEBOJHEBOTO MAJBHOTO i, TIOB’A3aHE 3 HHUM,
3HIW)KEHHS BHUKHIIB BYTJICKHCIIOTO Ta3y Ta 3HIDKCHHS
3a0pyaHEHHs aTMOC(epH IIKiTHBUMH BHKHIAMH CY-
vacHux JIB3 [5].

VY 2009 pomi mo 25 % BUKHUIOIB BYTICKHCIOTO
ra3y B arMocepy npumnaznano Ha poOOTy TpPaHCIIOPTY
[6].

3a geskumu orfinkamu 10 2050 poky 1 nudpa
CTaHe BABiui OuIbIION [7].

Kpim Byrnekucioro raszy, B armocgepy BHKHjA-
FOTHCSI OKCHJIU a30TY, 1110 BiIIIOBIIAI0OTh 33 3aXBOPIOBa-
HICTh aCTMOIO0, OKCH/JIM CipKH, IO BiIIIOBiTafOTh 3a KH-
CJIOTHI Jommi 1 iH.

Y MOpPCBHKOMY TPaHCTIOPTI BUKOPHCTOBYETHCS HU-
3bKOSAKICHE TIaJIbHE 3 BEJMKHM BMICTOM CipKH. 3a jia-
HuMmu International Maritime Organization BHKHIN
CO; e ToproBuM ¢uroToMm gocstid 1,12 mupa. ToH
B pik [8].

KpiM eKoNoriyHMX BHTiJ BiJl 3aCTOCYBaHHS aKy-
MYJIATOPIB Ta BOJHIO, NEPEeXifl Ha 11i €HeproHocii Mae i
IHIII TIepEBary.

1. EdexruBHicTh IMX HOCITB MOXXE OyTH 3HAYHO
BUILOI0 Yy TIOPIBHSIHHI i3 JBUTyHaAMH BHYTPIIIHBOTO
3rOpaHHS.

Terora 3ropaHHsl BOJHIO — CKIIQAa€e MPUOIM3HO
140 MIx/kr (Buma) abo 120 MJDx/kr (Hrok4a), 110
3HAYHO MEPEBHIIYE TEIUIOTY 3TOpPaHHsS BYIJICBOJHIB.
Jus metany — 891 xJx/mMonb, abo 6ims 50 MJIx/kr)
[9]; mns Horany (C9H20, Momeni cyMimni ByrJIeBOIHIB
6ensuHiB) — 573 1xJx/Momb, a60 44770 kJ[x/kr [10,9];
it nertazexkany (C15H32, mozaeni cymimii ByriieBo-
HIB AW3eIbHOTO MmajmbHOoro - 9419 kJbx/mMonb, abo
48870 x/x/xr [10,9], nns mpomany i OyTaHy Bigmo-
BizmHO 46300 Ta 47200 x/Ix/xr [10,9].

Tobto, 1 Xr BoAHIO akyMyItoe HabaraTo OuTbIITY
KUTBKICTh €HEeprii, HiXK 1HII BUAH NAIBHOTO.

2. EnekTpuyHUi Ta BOAHEBUM ABUTYH AAIOTh MO-
JKITUBICTH Tepenadi 6e3nocepeJHb0 Ha KOKHE KOJIECO
aBToMoOuIs. Lle mo3Boisie obilTuCs Oe3 ayxke CKial-
HHUX y BUTOTOBJIEHHI KOPOOOK IEpeMiHu Iepesiad, py-
JHOBHX MEXaHi3MiB, Kap/IaHiB Ta MOCTiB. Bara aBTomMo-
615t 3MeHmyeThes Ha 20-30%

3. EnexkrpoaBTOMOOiLTI 103BOJISAIOTH 00iifTHCS 6€3
MaTMBHUX OAKiB 1 CKJIaIHOT CHCTEMH TTAJIMBOIIPOBO/Y.

4. AKyMYIIATOpU €IIEKTPOCHEpTii MOXKHA 3apsi-
IDKaTH BUKOPHCTOBYIOUH «3EJICHY» EIEKTPOCHEPTiio
COHSIYHMX Ta BITPOBHX €JIEKTPOCTAHIIIH.

5. Boaenb Tex MoxxHa BupoOisita Ha 100% exo-
JIOTIYHUM CIIOCOOOM, BUKOPHCTOBYIOYM BOAY 1 «3e-
JICHY» €JIEKTPOEHEPTil0 COHSIYHUX Ta BITPOBUX €JIEKT-
POCTaHIII.

6. lnst TOTO, 100 3ar1paBUTH BOIHEBE aBTO 3HA/I0-
OWTHCS JTUIIE KiTbKA XBHIIMH.

7. AKyMyIIATOPH T€X MOXKHA 3pOOHUTH 3MiHHUMU,
TOOTO 3a0€3MeYnNTH MOXKJIMBICTD IIBHAKOI 3aMiHM Ha
BIANOBigHIN craHmii (a0 HaBiTH BIOMa) PO3pSIDKE-
HOTO aKyMyJISITOpa Ha TOTOBHH O pOOOTH, 3ajHIIH-
BIIY TIOTIEPEIHIN Ha 3apsIKy.

Ha crorozni 3anac X0y BOJZHEBHX aBTO Y cepeji-
HbOMY nopiBHIOE 600 kM. Ta € Mozeni, AuCTaHLis MO-
{3/IKM SIKHX Ha OJIHOMY «3apsiai» nocsrae Mano He 1000
km! Hanpuknaz, BoIHEBI aBTOMOO1ITI KHTAHCHKOT KOM-
nanii Grove Hydrogen.

Ha sixi came eHeproHocii mepeiine CBiT, € IMHOT Ty-
MKW Hemae. Tpaaniiiiiei aBToMO01Ti Ha aKyMyJIsITOpax
BXXE MAIOTh IIEBHE BU3HAHHSA, U1 HUX CTBOPEHO Me-
pexy 3ampaBok. OgHAK, BOHH MalOTh CYTTEBI HEIO-
JKH. AKyMYJISITOPH PO3PSDKAIOTBCS HAa MOpPO3i, a ce-
penHiit TepMiH iX BUKOPHUCTAaHHS CKJIafae, 3—5 poKiB.

BonHeBuii TpaHcopT — L pi3HI TpaHCHOPTHI
3aco0H, SIKi B SIKOCTi NMaJbHOI'O BUKOPHCTOBYIOTH BO-
Jesb. [Ipyu 1boMy, BUKOPUCTOBYBATH HOrO0 MOXKYTh Y
TPaAMLIMHUX JBUTYHAX BHYTPILIHBOTO 3TOPaHHs, Y ra-
30TYpOiIHHHX IBUTYHAX 1y IBUTYHaX 3 TAJIMBHUMH €JIe-
MeHTaMu. HalOimbII MporpecuBHAM € OCTaHHIH BHUIIa-
JIOK.

BukopucTaHHS BOAHIO Y TPaAMLiIfHUX ABUTYHAX
BHYTPIIIHBOTO 3TOPaHHS Ta y Ta30TypOiHHUX IBHTY-
HaX, KpiM MOKpAIIEeHHS €KOJOTil, TOMITHHX BUTiJ HE
nae. IlpakTHYHO NOIUIBHUM € JIMIIE BHKOPHCTaHHS
JIBUT'YHIB 3 IAJINBHUMH €JIeMeHTaMH. B Takux enemeH-
TaX 3MIIIYEThCS BOJCHB, 1[0 MICTUTHCS B Pe3epPByapax
BHCOKOT'O THCKY, 3 KHCHEM 13 TOBITpS Jisl BUPOOHHMII-
TBa CJICKTPOCHEPTii, Termjaa Ta BOJH. 3a OJHAKOBHX
YMOB, BUT'OJIM BiJl TAKOTO BHAY MAJIBHOTO € CIIiBCTaB-
HUMHU 3 OLIbII PO3BUHEHUMHU TEXHOJIOTISIMH BUKOPHC-
TaHHS AN3eJIsl, eTICKTPOIPOBITHOTO TPAHCIIOPTY Ta aKy-
myasTopiB [11]. I Ha mepiuii morisy BOHA MarOTh ITe-
peBary He TUIbKH Nepe]] BAKOPUCTAHHSAM BYTJIEBO/IHIB,
a 1 mepeJ1 BUKOPUCTaHHSAM CHIIOBHUX aKyMYJISITOPIB.

[MTanuBHI e1eMEHTH 3/1aTHI MIPAIIOBATH HE MEHIIE
8—10 pokiB i MPAaKTUYHO HE BHUMAralOTh OOCITYTOBY-
BanHs. Ix KKJI 6inpruit 3a 38uyaiini JIB3 — B cepes-
HboMY 45% tipotu 35%. [IpairoroTs BoHU 6e3 Bibparriit
Ta IIyMy, a 6aJI0H TaKOTo X PO3Mipy SK 3BUHalHUI Oe-
H300ak mo3Bodsie mpoixatu 500—600 kM. Sk i gu3ens
abo OeH3WH, BOJICHB 30€piracTocsa B MaIMBHOMY OaKy
aBTOMOOLIA, aje, Ha BiAMIHY BiJ HUX, PYIIIHHOIO CH-
JIOIO JUIsl TPAHCTIOPTHUX 3ac00iB, 1110 PaIIOIOTh Ha BO-
JIHI, € eIEKTPOXIMIYHA PeaKIlisi 3a y4acTiO BOAHIO, B pe-
3yJIbTaTi SIKOI BUPOOJISETHCS eNeKTpoeHepris. B aky-
MYJISITOpax BUKOPHCTOBY€ETHCS MOPIBHSUIBHUH
SJICKTPOXIMIYHUI IMKI. AJle, B TOH 4ac, KOJIHM aKyMy-
JIATOp 4epe3 AEsKUM 4Yac BTPATUTh 3apsijl, NaJIUBHUIM
€JIEMEeHT Oyle MPOJOBXKYBaTH MpPALIOBATH, NOKH B
HBOT'O NIOIaBATUMYThCS BOJICHb Ta KHCeHb. Boja € equ-
HUM BUKHJIOM IIBOTO Tiporiecy [12].


https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D0%B4%D1%8B_%D0%B0%D0%B7%D0%BE%D1%82%D0%B0
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Mae niepexia Ha BOJHEBI aBTOMOOII 1 HEAOMIKH 1
MEPEIKOAN Ul BIPOBAKCHHS, SIKI BUIVIAAIOTH Ha-
CTIIbKY 3HAYHHMH, 110 KEPIBHUKH 0araThb0X KOMIIaHiH,
Hanpukian roioBa Tesla Imon Mack, BBaXkaroTh, IO
aBTOMOOUIBHI Ta MOOYTOBI BOJAHEBI IBUTYHHU — L€ TY-
MUKOBUU IIIAX.

OCHOBHI 3 HEJOJIKIB PO3TAIllOBaHi B IUIOIIKHI
exoHOMiku. «[ 0J0BHA mpoOiieMa — BeJHKa BapTiCTh
BUPOOHHUIITBA TAJMBHUX €JIEMEHTIB, OCKITBKH BOHHU Mi-
CTSTD IUIATHHY, OJVH 3 HAHOLTBII JOPOTHX METANIB) -
Haranye Kpicrian Llonnznen [13].

Ta # cam BogeHb nopoxxunii 3a OeH3nH. Haitoimpm
MOLIMPEHNUH NPoLEeC KO0 OEPKAHHA — NapOBUHN pH-
(hopMiHT MeTaHy, KU, 10 pedi, CyIPOBOKY€ETHCS BU-
KHJIOM BYTJIEKUCIIOTO ra3y. OnepikaHHs )X BOJHIO eJle-
KTPOJIi30M BOJM (TOYHIIIE BOJHUX PO3YHHIB JIYTY) BU-
XOAUTH ILIE JOPOKYUM, TaK SIK BUMArae Jyxke JOPOTHX
TUIATHHOBUX KaTali3aTopis,

«3apa3 Ha BUPOOHHITBO OJHOTO KyOOMETpY MO-
JIEKYJIIPHOTO BOJHIO TpeOa BUTPATUTH YOTHPH-II ATh
KizoBat eHeprii. Cepii03HO TOBOPUTH IIPO BOACHH B
SKOCTI aBTOMOOITBHOT0 MAILHOTO MO>KHA JIHIIIE Y TOMY
BUTIAJIKY, SKIIIO BiH OyJie BUPOOIIITHCS 3 CHEprii, 0 He
Oyze BHMaraTé CHajiOBaHHA HaQTH, ra3y, BYTUDIA i
iH». [14].

Ho 1o x, sk Bka3ye Tom bakcrep, crapimuil Bu-
KJa7a4 XiMigHOT iHkeHepil AOepIMHCHKOTO YHIBEpPCH-
tery (ILlotnannis), «[IpuunHa, yepes sIKy BOJEHb € He-
e(eKTUBHHM, MOJSIra€ B TOMY, IO €HEpris IIOBHHHA
pyxaTHcs BiJl IpOTY JI0 Ta3y i MOTIM 3HOBY J0 APOTY,
mo6 KXUBUTH aBTOMOOLTE. Lle Ha3WBalOTH mepexoIoM
BeKTOpy eHeprii. EHeproedeKTnBHICTH IHOTO TpOIIECy
6m3bpK0 75%, TOMY IPHOJIN3HO YBEPTH €IEKTPOCHEP-
rii aBTOMaTHYHO BTpadaeTscst. OTpUMaHui BOAEHB MO-
BUHEH OYTH CTHCHYTHH, OXOJIOJUKEHHH Ta Mae TpaHC-
nopTyBaTHCsl 70 BojxHeBoi craHuii. Ha me Burpauva-
eTbes e 6au3bko 10% eneprii.

[MoTpanuBiIM BCepeMHy TPAHCIIOPTHOTO 3ac00Y,
BOJICHb MOTPeOY€E NIEPETBOPECHHS B €JIEKTPOESHEPTito, 3
koediienToM epexTuBHOCTI 60%.

Hapemri, enekrpoeHepris, sika BHKOPHUCTOBY-
€TBCSl Y JABUTYHI JUIsi TIPUBEJCHHS aBTOMOOLUIS B PyX,
Mae prosn3Ho 95% edexkTHBHOCTI.

VY mincymMky koedimi€HT KOpHCHOI Oil CKiamae
38%.

VY enexTpoMo0Oinax i3 OaTapeero eHepris mepena-
€TBCS TIPSMO BiX JUKepera 10 ABUTyHA. Bu BTpauaete
me 10% ereprii Bim 3apsaKkd Ta pO3PSIIKU JTiTiH-10H-
HOTO aKyMyJIATOpa, a TAKOXK e 5% Mij 4ac BUKOPHC-
TaHHS EJIEKTPOEHeprii sl pyxy aBTomMoOuIst. Takum
yprHoM 3arajabHuii KKJI 3un3uBcs nuie 10 80 %.

[TopiBHSHHSA TOKa3ye, IO BOJHEBHH HaTUBHHUHA
eJIeMeHT MoTpedye MOABIMHOT KITBKOCTI €HepTii».

Kpim exoHOMIYHUX, € ¥ iHIII (haKTOpH, AKi 3yMO-
BJIIOIOTH NPOTpAll BOJHEBHX JIBUTYHIB aKyMYyJISITOp-
HHM.

[MommpeHi 3aco0u 30epiraHHs BOJHIO BUMararoTh
Oinpmioro 00’eMy MaJMBHHUX 0aKiB, HDXK IS PIAKOTO
najbHOTO. JleTanbHuii aHali3 MoKasye, 10 aKyMYyJIo-
BaHHS KiJIOTPaMOM BOJHIO O1JIBIIOT KiJIBKOCTI €Heprii,
HDK IHITUMH BUIaMH [TAJIEHOTO, HE BUJIMBAETHCS B €KO-
HOMIIO MaCH MaJILHOTO, SIKY JOBOJUTHCS MEPEBO3UTH, i

00’eMy, SIKHA 3aliMae TATMBHAN 0aK, Tak sIK BOJCHbD J10-
BOJUTHCS] TPUMATH Y BaXXKHX TOBCTOCTIHHUX OallOHAX.
Tomy 3amiHa piAKOTO MaJLHOIO HA BOAEHb BEJE 10
3HAYHOTO 3MEHIIEHHS KOPUCHOTO MpPOCTOpY Oarax-
nuky lonpaBaa, y cBITOBIH MPaKTHI BXKE 3’ SIBHIHCS
CHCTEMH 30epiraHHs BOJHIO Ha OCHOBI TiJpUIIB Mar-
HilO, Y TaJIMBHUX 0akax, sIKi OTPUMYIOTh HAHOCIJIAaB-
HUMH TEXHOJIOTISIMH 3 PIJKO3EMENbHHUX, JITiEKaaMie-
BHX, INIATHHOBMICHHX Ta TUTAHOBHX MaTepiaiB i 3 Ha-
HOAJTIOMiHiI0. AJle I1le poOUTH MAIIMHHU 3 BOJAHEBUMHU
JBUTYHAMH IIE JOPOKINMHI.

Sk 3aco0u 30epiraHHs eHeprii MajJuBHI €JIeMEHTH
MOCTYHAIOTECS  aKyMYJIATOPAaM, OCKUIBKH IEPETBO-
PEHHS XIMI4YHOT €Heprii B eJIEKTPUYHY BeJIE 10 3HAUHUX
BTpat [13].

BonHeBi aBTOMOOILTI 3anpaBIIsATH CKJIAAHIIIE HIX
3BUYHUI TPAHCHOPT i X HEMOXKJIMBO J03alpaBUTH B
JIOPO3i 3 KaHICTPHU a0 IHIIOTO aBTOMOOLIIS.

Jlns 3ampaBkM BOJHEM HEOOXiJHO MOOyayBaTh
MEpeXy 3alpaBHHUX CTaHIIN, BapTiCTh OOJaTHAHHSA B
SIKHX 3HAYHO BHIIA. HiX Mg 3BuuaiiHux A3C. 1o6
CTBOPHUTH MEPEXy BOAHCBHX 3allpaBHUX CTaHIiH, iHBe-
CTHLIH HEOOXITHO Ha MOPSAAOK OiNbIle, HiXK HA CTBO-
PCHHS €JIeKTPO3apsAHIX CTaHIIH.

B Toif gac, sk Mo moporax CBITY Bxke OiraroTh Oi-
JIbIIIE 5 MJIH €JIEKTPOABTOMOOLTIB 1 YHKIIIOHYIOTh TH-
Cs4i 3ampaBoOK JUI HUX, KiJIbKICTh BOJAHEBHUX CTaHIIH
HE MEPEBUIIYE ABOX NeCATKIB. B YkpaiHi Ha choromHi
HapaxoBYyIOTh 011 30 THUC. €IEKTPOABTOMOOLTIB 1 MO-
Hax 3 THC CTaHWiH Ui X 3anpaBku. BoxHeBi x aBTo-
MoOLTi B YKpaiHi MOXKHA TepepaxyBaTH IO MaBIIAX.
Hamexatp BOHM Ayke 3aMOXHIM ocobam 1 mpuadaHi
xi0a 1o 3a[uId MpecTHKy. 3ampaBka ix sBIsE o000
BEJIMKY NPOOJIEMy, OCKIJIBKH B HAC HE Ma€ XKOIHOI 3a-
MpaBKHU 1Jis Takux aBTo [15].

Jst HAEKI] MBC ta JCHC HaiiBaxJIMBiIIuM €
NHUTaHHS PO BiJIHOCHY HEOE3MEUYHICTh BUKOPUCTAaHHS,
TPAHCIIOPTYBaHHS 1 30epiraHHs KOKHOTO 3 €HEPrOHO-
ciiB.

Haiimenin HeGe3neuHuM y bOMY BiJHOILICHHI BU-
JIS/1a€ 3aCTOCYBAHHS aKyMyJIsITOpHOT TexHikH. HaBiTh
npu JITII, HaiiOibIme, MO MOXKE CTATHCS — 1€ OIIKH
EJIEKTPOITITOM, Ta ¥ TO 3 Iy>KEe MAaJIOO BipOTiTHICTIO.

A oT perTa eHeproHOCiiB BUMaraioTh yBard i npu
BHKOPHWCTAHHI, 1 IPH MIepeBO3Kax, 1 mpu 30epiraHHi..

Brnacue xaxyuw, 1 OSH3MH, 1 TU3eIbHE TalbHE, i
METaH, i MPOMAaHOBI CYMIlIi i BOJECHb HAJIEKATh 0 pe-
YOBHUH NOXKE)XOHEOe3euHuX. | 3aropsHHs Ta BHOYXH,
Ha JKaJlb, Bi/J0YBalOThCS IPU BUKOPHCTAHHI OY/1b-5IKOTO
3 Hux. [Ipu upoMy roputh Ta BUOyxae i piake, i razo-
mo1i0He MaJbHe.

MoskHa HaBecTH 0araTo MPUKIAIIB MOXKEXK 3 TO-
piHHAM 1 BHOYXOM TAJILHOTO 1 MiJ 9ac pyxy aBTOMO-
oins [16], 1 mig wac crostaku [17], 1 6imst A3C [18], i B
rapaxax [19] i Ha cTaHIisfx 3amnpasku [20].

I came BOZCHB Y IBOMY BiJHOIICHHI € HAHOIIBII
HeOe3neynnMm. [lpu 30epiraHHi i TpaHCIIOPTYBaHHI
foro ctuckyiots y 850 pasis, 10 700 atmocdep, s
MATPUMKH Y PIIIKOMY CTaHi TeMIieparypa HOBHHHA
OyTu HIXK4YOIO 3a MiHyc 250 rpaxycis. HeGe3neuHnicts
BHUKOPHCTAHHS BOJHIO B SIKOCTI MaJbHOTO MOB’s13aHa 3
JIBoMa (hakTopamMH: BHCOKOIO JIETKICTIO Ta HIMPOKHMH
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KOHIICHTpAIlIHHUMU MeXKaMH criajaxyBaHHSI. B Ta0-
muri 1 HaBeleHO NaHi Mpo TeMIIepaTypy MOYaTKy KH-
MiHHS, TemrepaTypy cnainaxysauss (Tcr.,), Temnepa-
Typy camocnanaxysanus (Tcecm), Hmxaio (HKMIII)
ta BepxHio (BKMIIII) koHueHTpariitHi Mexi mouu-
perHst moaym’st [9, 10] 1 pi3HUX TUIIB MAJIBHOTO.

IToxxexxna 6e3nexka aBToMo0iIiB 3 JIB3 Oarato B
YOMY BH3HAYAETHCS PO3TAIlyBaHHAM MaJIMBHOIO Oaka.
Haii6inpin mommpeHnM € Toit BapiaHT, KOJNH TaTHBHAN
0aK pO3TaIIOBYETHCS 10331y TPAHCIIOPTHOTO 3ac00y -
B OarakHoMy Bizciky a0o mig anM. BeranoBneHHs ma-
JTUBHOTO Oaka B Oe3mocepenHiil OIM3BKOCTI O IBH-
TyHa, IO JO3BOJISE 3MEHIINTH JOBXHHY MaIUBONPO-
BOJTY 1 301JIBIIIMTH 3arajibHy HAJIHHICTH MOa4i MaJINBa,
301IBIIY€E MOXKEXKHY HEOe3IeKy 1 MepeBaHTaKEHHS KO-
JIic mepeHpOro abo 3aJHHOTO MOCTA BIIOBITHO MPHU
NepeHbOMY YH 3aJHbOMY pO3TAalllyBaHHI JIBUTYHA.
Tomy B aBTOMOO1JISIX 3 IEPEHIM PO3TaIlyBaHHAM JBH-
ryHa NIMBHUHN Oak po3MilyeTbes mo3any. Ha aBromo-
OiNIAX 3 HEBEJNMKOIO MICTKICTIO MaJMBHHN 0ak po3mi-
IIyeThest 300Ky, 3HU3Y abo 33a1y. B aBTOMOOLIAX 13 3a-
OHIM pO3TallyBaHHSAM MIBWI'YHa NaJMBHUH Oax
3HAXOJUTHCS CHEpENy.

VY «Oe3neyHnx» aBTOMOOUIX ManuBHI O0aku pos-
TaIIOBaHi B MeXax 0a3u aBTOMOOLIA: Y TepeHbOIPH-
BIJTHOrO aBTOMOOUIS 3 PO3TAllyBaHHIM JBUTYHA CIic-
peny HaHOLIBIN PalliOHATBHUM € PO3TAIyBaHHS MaJIH-
BHOro Oaka 3a 3aJHIM CHIIHHAM. B 1pomMy BHIaaKy
3HU)KYEThCS IMOBIPHICTh 3arOpsIHHS MajuBa Npu 0id-
HOMY 1 ()pOHTAIBLHOMY yAapax. Y ToM ke 4ac 1 WMo-
BIPHICTB JICIIO 30UIBIIYETHCS TIPH yAApi 33a1y.

Jlo HaWBaXXITUBIIINX BHYTPIMIHIX HKEPET BUHHUK-
HEHHS TIOXKEKi Y aBTOMOO1ITI BITHOCATHCS - HATPITi TO-
BEPXHi IPH HOPYIICHHI TePMETUIHOCTI MAIUBHOI CHC-
TeMH 200 CHCTEMHM 3MallyBaHHS. Y MpaIfOl0dOMy aB-
TOMOOLITI € B 30HU MaKCHMAIIbHUX TEMITEPaTyp:

- MOTOPHUH BiJICIK;

- 30Ha BUITYCKHOT'O TPAKTy BiJl KOJEKTOPY A0 BU-
XJIOITHOT TPYOU IITyLITHHKA.

Y JIB3 temmeparypa BigmpaiibOBaHHX Ta3iB IO
JIOBXKHHI BUITYCKHOTO TpakTy ctaHOBUTH 800-830 0C, a
Temneparypa nosepxons 710-770 0C. 3po3ymiso, o
IIe y’Ke BUCOKA TEMIIepaTypa, BOHA BUINA 33 TEMIIepa-
Typy camo3aiiMaHHs OLTBIIOCTI MaJTHBHO-MACTHIIEHUX
MaTepialiB, SKi BUKOPUCTOBYIOTHCS B TPAHCIIOPTHHX
3aco0ax, 1 0CO0JIMBO, 1€ CTOCYETHCS BOJIHIO 3 TEMITEpa-
Typoro cranaxyBaHHs -2730C 1 TeMnepaTyporo camoc-
nanaxysanss 5100C.

B aBTOMOGini 3 /IB3 manmnBo MoXxe HaKOIMUIyBa-
THCS TiIBKU B HillIaX JBUTYHA i B IESAKUX MICISIX MO-
TOPHOTO BizCiKy. OCKIIbKM MOTOPHI BIJICIKM HE repMe-
TH30BaHi, B HUX ICHY€ IHTEHCHBHHH IOBITPOOOMIH 3
HaBKOJIMIIHIM CEPEIOBHILIEM.

Ipu mBuakocti 0,25 - 0,3 M/c KOHIIEHTpAITiS BO-
a0 He Moxe nepeButnutd 0,01 mr/n [10]. Bpaxosy-
10YH, IO IIBUJIKOCTI MOBITPS Y MOTOPHUX BIJICIKax aB-
TOMOOJIIB IEPEBHUIYIOTh HABEICHI 3HAYCHHS Ha TIOPsI-
Jok i 6imeme (1,5 - 5 M/c), KOHIIEHTpamis BOJHIO, IO
HaKOIHMYHBCS, HE MOJKE TOCATTH HEOC3MEUHNX 3HAYEHb
1 3aliMaHHS BUKIFOUA€THCH.

AJe mopymeHHs TepMETHIHOCT] 6aJIOHy 3 BOTHEM
IIPU  BiJHOCHIH T'€pPMETHYHOCTI OaraxHoro BiACIKY
BeJIC 70 IIBUAKOI MOSBU CyMIillli 3 HEOC3MEYHOK KOH-
LEHTpali€l0 caMe y 1boMy BiAciky. IloTpamnsHas B
TaKy CyMilll BiIKDHTOTO BOTHIO CKOpillle 32 BCE BH-
KJIU4e BUOYX.

Tuck BUOyXy eKBIMOJIEKYJISIPHUX CyMilllel BOJHIO
3 TIOBITPSIM B3araili-TO CIIIBCTAaBHHUN 3 THCKOM BHOYXY
PELITH THIIB MaJIBEHOTO.

Temneparypa 3ropaHHs OCH3MHIB — y cepel-
HrOMY 12000C (1473K). Truck BUOYXY €KBIMOJICKYIISI-
PHEX iX cymimei 3 moBiTpsiM - 3980 MM pT. cT., TOOTO
6sm3pko 5,2 at™. [10].

JIyst IM3eNbHOTO MANBHOTO 11l HU(PH CKIIaJaioTh,
BianosigHo 11000C (1373K) ta 3760 MM pT. CT., TOOTO
o1 5,0 atm. [10].

Jmst metany — 20300C (2303K) ta 5820 MM prT.
CT., T0OTO Oinst 7, 7 atm. [10].

Jnsa mpomaH-OyTaHoBuX cymimeir — 21300C
(2400K) Ta 6260 MM pT. cT., ToOTO Oinst 8,3 aTm. [10].

Po3paxyHOK 3a CTaHTapTHOIO IIPOLEAYporo (Ha-
npuknan [21]) moka3ye TemmnepaTypy TOpiHHSA B TOBi-
Tpi 6ist 20000C (2273K). Temmeparypy BUOyXy Oirns
20400C (2310K). B noBiTpi Ha | MOJIb OKCUTEHY TIpH-
nanae 3,76 mouni HiTporeHy. IIpu MOBHOMY MepeTBO-
PEHHI eKBIMOJIEKYJISIPHOT CyMillli BOJHIO 3 TIOBITPSIM Y
HNPOAYKTH 3ropaHHs (BUOYXY) OAMH MOJIb BOJHIO IIPH
peakuii 3 0,5 Monsamu okcureny i 1,88 moussimu HiTpo-
reHy YTBOPIOE 1 MOJIb MapiB BOJHM, a B CyMi, BPaxoBY-
104U HiTporeH, 2,88 Mol npoaykriB 3ropanus. To6To,
00’eM CyMIIIi NP TIMTOTETHYHUX HOPMAJTBHUX YMOBaX
HaBiTh 3MeHIHUBCA O 1 qopiBHIOBaB 601 2,88/3,38 ~ 0,85
BiJl TOYaTKOBOTO. BpaxoByroun >k 301IBIICHHS TEMIIe-
patypu 3 303K no 2310K, MoxHa cripOorHo3yBartH, 110
THUCK BHOYXy B 3aMKHEHOMY 00’€Mi JOpiBHIOBaTHME
(760%2310x%0,85)/303 = 4925 mm pT. cT., TOOTO OiNIs
6,5.. aTMm.

Taomuusl.
HOKa:}Hl/lKl/l ﬂO?Ke)KHO'l. Heﬁe?.“e‘lHOCTi ﬂOml/lpeH“X Tl/lrliB NMAJBHOIO
e ol Mamene Toom. Ton. Teen. | HKMIII | BKMIII,

oC oC oC % 0. % 0.

1 bersni 150,8 31 205 0,76 2,9

(HOoHaH)
2 Husnaniso 270,6 132,0 205,0 0,60 6,5
(meHTaIeKaH)

3 Meran 161,58 °C 161,58 °C__| 537.8 4,40 17,0

A Mponar-Gyrar 43 43 500 23 9,5
0) 0) (429) 17 85

5 Bonens 253 273 510 4.9 75
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Aule, sIK BUIUTMBAE 3 HaBeIEHOI BUIIE TaOJIHUIIl, BO-
JIeHb Ma€ HaWOimbpIry 007acTh KOHIIEHTpAIIH YTBO-
PEHHSI 3 TIOBITPSIM roprounx (BUOYXoBHX) cyminier. [lo
TOTO K, BIH Ma€ 37aTHICTh TU(PYHIYBaTH Kpi3b CTIHKU
€MHOCTEH, HaBITh CTIHKM METaJeBUX Ta30BUX OAJOHIB.

Cepii03HOI0 MPOOJIEMOIO € 1 AIarHOCTYBaHHS BH-
TOKY BOJAHIO. XapaKTepHHU 3amax OCH3MHY 1 AM3ENb-
HOT'O MAJILHOTO Ta 100pe BUANMI IUISIMH LIUX PEYOBHHHI
B IIEPEBAXKHIH O1TBIIOCT] BUITAAKIB BUKJIMKAIOTH HEBiI-
KJIa[Hi [ii 3 yCyHeHHS HeCIIPaBHOCTI.

MertaH i pomaH-OyTaHOBI CyMIII OJOPYIOTH pe-
YOBHHAMH MEPKaNTaHOBOTO PSIy, SIKi MalOTh Pi3KHU
3amax i BiZjpa3y CHTHAII3YIOTh PO BHTIK.

Bonens Hi 3amaxy Hi KOJbOPY HE Mae i po Horo
BUTIK BOMIA 3[0TajaeThCs JHMIIEC TICIsI BHOYXY.
Toyota Ta Honda Harosonrytots, 1110 B ix MOJEJSIX BO-
JIeHb 30epiraeTbcsl B TEPMETUYHUX YAAPOCTIHKUX KOH-
TeiiHepax 3 BYIJIEBOJIOKHA. Ta CHJIBHOrO ynapy npu
JTII Hisike BYTJICBOJIOKHO HE BUTPUMAE.

[IpaBma, Ha BimMiHYy Bin OCH3WHIB, AW3MANHBA i
MPOTaH-OyTaHOBOI CyMillli, MApH SKUX BaXK4i 3a ITOBi-
Tpsl 1 HAKOIMYYIOTHCS B HIDKHIN YacTHHI OarakHUKa,
rapaka 4d IiJKarnoTHOTO MPOCTOPY, BOJAEHb, SIK 1 Me-
TaH, Ha0araTo JETMHH 3a MOBITPS, CTPIMKO ITigHIMa-
€TBCS BIOPY 1, CKOpIIIIe 3a BCe, HE 3aTCH HAKONNIyBa-
THUCS Y BIIKPUTUX NPUMILICHHSX. | BCe K MOXKITUBICTH
CTBOpPEHHsI BUOYXOHEOEe3eYHOT CyMillli B TyKe LIIJIbHO
3aKpUTOMY Oara)xHOMy BiJICiKy, 00 B rapaxi iCHYe.

PesyabTaTn gociaimxkens. B pesymbrari mocii-
JUKEHb BUSIBIICHO, 1110 B PO3BUHEHHX KpaiHaX TPaHCIO-
pTHI 3acobu Ha [IBC MBUAKAMH TEMIaM{ 3aMiHIO-
I0ThCS HA 3aCO0H, IBUTYHH SKHX IPALOIOTh Ha aKyMy-
JATOpax BENUKOI TMOTYKHOCTI Ta €MHOCTI abo Ha
MAJIMBHUX €JIEMEHTAX 3 3aCTOCYBaHHSM BOJHIO. IIpo-
aHaJTI30BaHO IepPeBaru BUKOPUCTAHHS KOXKHOTO 3 JIBU-
TYHIB.

OOroBopeHHs pe3yJbTaTIiB.

I akyMynsTOpHI ABMI'YHHM i JBUI'YHH Ha BOJIHE-
BOMY NaJIbHOMY 3HM)KYIOTh KUIBKICTh IIKIJUIMBUX BH-
Kuj1iB B aTMoc(epy. 3 eKOHOMIYHOT TOUYKH 30py 1 3 TO-
YKH 30py Oe3NeKH BUKOPHUCTAHHS €JIEKTPOJABUTYHU Ha
CHOTOJIHIIIHINA JIeHb MAalOTh TEepeBary Iepen BOJHE-
BumH. [Ipm ymoBi 3a0e3medyeHHS IMYHKTIB 3allpaBKU
€JIeKTPOaBTOMOOLITIB 3MiHHUMH aKyMYJISITOPaMHU OpTa-
Hi3aIlisl TaKWX MYHKTIB TEX BHUIIIAOAE€ TPOCTIMION 1
MEHII 3aTPAaTHOO, Hi’K OpTraHi3amis IMyHKTIB 3aIpaBKu
BOJIHEBUM TAJIbHAMH.

BucnoBku. CriBcTaBiieHHS! BUTpaT Ha BUPOOHH-
IITBO 1 EKCIUTyaTallik0 TPAHCIIOPTHHX 3aC00IB 3 BOJHE-
BUMH Ta €JIEKTPOAKyMYJIITODHUMH JBUI'YHAMH BKa3ye
Ha Oe3yMOBHY IlepeBary OcCTaHHiX. BpaxoBywoum x
TPYIHOIII 1 HEOOXiAHICTh Ty>Ke BEIMKHUX 1HBECTHUIIIN B
Oprasizaiito Mepexi BOJIHEBHX 3alpaBOK, MOXKHA
CIIPOTHO3YBATH, IO B YKpAiHi NPIOPUTETHUM HaIpsM-
koM 3aminu [IB3 Oyze 3amina iX came eleKTpoakymy-
JSITOPHUMU JIBUTYHaMH.

o crocyeTbest IBUTYHIB BOJHEBHX, TO B YKpaiHi
npuHaiiMHI B HaiOommx4i 40-50 pokiB BOHM Tak 1 Oy-
JyTh €K30THKOI0. TUM He MEeHIIe, i 11i IT00ANHOKI eK3e-
MIUIIpH BUMaratuMyTh neBHOi yBaru opradis JJCHC
ta nesHoi rotoBHOCTI HIAEKI] o po3ciigyBanHs Mo-
XKIUBUX aBapii 3 ix ygactio. [ TyT TpebGa BpaxoByBaTH,
10 HAWOTBITY MOTEHIIaIbHy HeOe3MeKy BHHUKHEHHS

MOXKEXi 1 BUOYXY NMPU BUKOPUCTAHHI CydacHOTO aBTO-
MOOUTFHOTO TAaJBHOTO SBJSE COO0I0 caMme BUKOPHC-
TaHHS BOJHIO. THCK BUOYXY €KBIMOJICKYJIIPHUX CyMi-
1€l 1€l peYOBHHU 3 MOBITPSM CITIBCTaBHUIL 3 TUCKOM
BHOYXY PELITH THIIIB MaJbHOTO, ajle BOAEHb 30epira-
€THCS TMiJ] BEJIMKMM THUCKOM 1 y BEJIHMKUX KUJIBKOCTSIX,
Ma€ aHOMaJIbHO MIMPOKY 00JIaCTh KOHICHTPAIiH yTBO-
PEHHSI 3 TIOBITPSIM BUOYXOBUX CyMillleH, 31aTeH Audy-
HIYBaTH KPi3b CTIHKH EMHOCTEH i B 3BBHYAHAX YMOBaxX
HE IarHOCTYETHCS Y TIOBITPI.
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