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2. baky, Asepbaiioscanckaa Pecnydauxa

Annomayusn: 6 cmamve ykasano, umo 6 Ilpocpamme Pepopm 6 cghepe obpazosanus
Asepbatioxcanckoti Pecnybnuku, 6 yensx obecneuenusi cgoe2o 0yoyujezo, o6uecmeo OO0JHNCHO
0oCcmuyb 6bICOKO20 YPOBHSI NOO2OMOBKU HOB020 NOKOIEHUS U CIAMb HAAYOAPMOM Ol PA36UMUSL
obpaszosanusn. C 2moitl yenvio cooepicanue 00paA308aHUs NOONEHCUM OOHOBIEHUIO 8 CMbICIE
Gopmuposanus uenosexa 8 HOBOM 00Wecmae, cO30aHUe HOBbIX MEXHOI02ULl 00YUeHUsl HA OCHOBe
SYMAHUCMUYECKUX U OeMOKPAMUYECKUX — NPUHYUNOG,  HeOOX0OUMO  OCYWeCmeisimb — KaK
HeomIodIcHyl0  3a0awy. B pamkax 6ce2o usnodiceHHo20 HeoOX00uMO WUPOKO UCHOIb308ANb
603MONCHOCHU UHMEPAKMUBHBIX MEMO0008, KOMopble CHUMYAUPYIOM mpyo 00VUeHUs YYaujuxcs,
YCunusarom unmepec K yuebe, 2pamome, IK0OA02UU. IKOIOSUYECKAs npodiema seasemcst 0OHOU U3
aKmyanvbHelX npobiem, cmoawux nepeo a000U OUCYUNIUHOU, 8 MOM 4ucie neped ¢usukou. B
nepuoo HAYYHO-MEXHUUECKO20 NPOSpeccd OCmpoma 3moil npobiemvl HOCMOSHHO O0aem O cebe
sHamo. [losmomy 6 nociednue 200bl 8 WKOIbHOM Kypce Qusuku Azepoaiiodcanckou Pecnybnuku
yoensiemcst 6ce 60bule BHUMAHUS NPodaeme 00pa308aHus, C8A3aHHOU ¢ Ikonozuell [3].

Kniouesvie cnoea: skonocus, 3azpasnenusi 6030yXd, SHePSemuKd, amoMHAs NPOMbIULIEHHOCb,
UHDPAKPACHDLIL VY, U3TYYEHUs, YIbMPAdUOIemO8blll VY, hOMOCUHmes.

ECOLOGICAL FACTORS OF STUDYING LIGHT PHENOMENA
IN SCHOOL PHYSICS COURSE
Nurullaev Yu.G.l, Ismailova R.N.z, Seidova U.V.}

!Nurullaev Yusif Gushu ogly — Doctor of Physical and Mathematical Sciences, Professor;
’Ismailova Radifa Nizamievna — PhD in Physics and Mathematics, Lecturer,
3Seidova Ulviyya Vahid kyzy — Graduate Student,

DEPARTMENT OF GENERAL PHYSICS AND METHODS OF TEACHING PHYSICS,
BAKU STATE UNIVERSITY,

BAKU, REPUBLIC OF AZERBAIJAN

Abstract: the article indicates that in the Program of Reforms in the field of education in the
Republic of Azerbaijan, in order to ensure its future, society must achieve a high level of training
for a new generation and become a springboard for the development of education. "To this end, the
content of education must be updated in the sense of the formation of a person in a new society, the
creation of new learning technologies based on humanistic and democratic principles must be
carried out as an urgent task. Within the framework of all of the above, it is necessary to widely use
the possibilities of interactive methods that stimulate the work of teaching students, enhance their
interest in learning, literacy, and ecology. The environmental problem is one of the pressing
problems facing any discipline, including physics. During the period of scientific and technological
progress, the severity of this problem constantly makes itself felt. Therefore, in recent years, more
and more attention has been paid to the problem of education related to ecology in the school
physics course of the Republic of Azerbaijan [3].
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CyIiecTBYIOT pa3IUyYHbIe TOJKOBAaHUS TePMHUHA "IKOJOTHs". DKOJIOTHUSA KAaK CAMOCTOSITeNbHAs
HayKa OTHOCUTCS K HayKaM OMOJIOTMYECKUM, a CaM TEPMUH ObUI NPEI0KEH HEMEIIKUM OHOJIOTOM-
sBomoroHucToM 3. I'ekkernem [4]. Hapsiay ¢ Takum "Ononorndeckum’ MOHUMaHHEM HKOJOTHUH B
COBPEMCHHOM OOIIECTBE CYIIECTBYET MOHATHE "IKOJNOrus" Kak MpeACTaBiICHUE 00 YpOBHE
TEXHOTEHHOTO 3arps3HEHUS OKpY)KalomeW cpenbl. AKTYalbHOCTh SKOJIOTHH BOCTpeOOBaHA
OOBEKTHBHON pEaNbHOCTHIO COBPEMEHHOH JKM3HHM dYelloBeKa. Benp ¢u3mka, BHEApeHHE ee
pe3yIbTaTOB B MPOMBINIICHHOCTh TIPEACTABIIIOTCS KaK OIWH M3 TJABHEHIINX HCTOYHHUKOB
3arps3HEHUS OKpY’Kalomed cpeasl. JHEpreThka, aTOMHAs MPOMBIIUICHHOCTh, J00bMa He(pTH U
rasa, MHOTHE JPYTHE OTpACi, IIUPOKO HCIOIB3YIOUINE JOCTHKCHUSA (HU3UKH, OTPHIATEIHFHO
BIMSIIOT Ha OKpYXaroliyro cpeny. OxpaHa OKpy»Kalolero Mupa — 3ta camasl akTyanbHas rmpodiema
IUIAHETHI, B PEHICHUH KOTOPOH MOCTOSHHO PACTET 3HaYMMast poJib (DH3HKH.

CeronHsi coBpeMeHHas HaydHas KapTHHAa MHUpa CTPOUTCS Ha OCHOBE (DPU3UUECKHX 3aKOHOB
MIPUPOIBI, KOTOpas AOJDKHA OTpaXkKaTb M YUYUTHIBATh HApPACTAIOLINE AKOJOTMYECKHE HPOOIEMBI.
BnustHUA 1eATeNbHOCTH JI0/IeH Ha OKPY/KAIOLIUH MHp, CTaJl0 HACTOJIBKO TECHBIM, YTO BTOP)KEHHE
YeJoBeKa B TPHPOAY YXKE HE MOXKET ObITh XaOTHUHBIM M Oe3rpaHuuHbBIM. Bce 3TO 1ODKHO
OTIpeNeIeHHBIM 00pa30M PETYIHPOBATHCS, WM B TPOTHBHOM CIy4ae MUBIIIM3AIUS OKaXKETCA
mepe] SKOJIOTHIECKOM KaTacTpodoii.

Pemenne »sKkomormdeckux MmpoOleM B OTPOMHOM CTENEHH 3aBUCHT OT IIOCTAHOBKH
9KOJIOTHYECKOTO OOpa30BaHHUA W BOCIUTAHHUS ITOJPACTAIONICTO IMOKOJCHUS. YUaIluecs MOJDKHBI
XOPOIIIO 3HATh 3aKOHBI MPUPOJIBI, TOHIMATh B3aUMOCBSI3b IPUPOIHBIX SBICHUI, YMETh IPEABAICTD
1 OIICHUBATH TIOCJICICTBHS BMEIIATEIHLCTBA B ECTECTBEHHOE TEUCHUE PA3INIHBIX IPOIIECCOB.

B cpenneit 006mieoOpa3oBaTeIbHOM  INIKOJE  SKOJOTHYECKOE O00pa3oBaHHE HOCHUT
MEXIUCIUIUIMHAPHBIN  XapakTep M  BXOAUT B  COACPXKAHUA MHOTHX  IPEIMETOB:
pPUPOIOBEACHNUS, reorpaduu, ONOIOTUH, XUMHUH, PU3UKU U . U KaK CAMOCTOSITENIbHBIN KypC
B Hamed IKoJie He BeNETCSA, MO3TOMY HEOOXOIMMO MAaKCHMAaJbHO MCIOJIb30BATh ACIEKTHI
9KOJIOTHH Ha ypOKaxX BCeX MUCIHUIUIMH U BO BHeypouHoe Bpems [3]. CunTaroT, 9T0 BOpOCaMHu
9KOJIOTMH B LIKOJIE JIOJKHBI 3aHUMAThCsl y4uTelsl Ouonoruu u reorpadun. HaBepHoe, MEHHO
MMOATOMY B TIPOIECCE CTAHOBJICHHUS MIKOJHHOTO 3KOJOTHYECKOTO o00pa3oBaHUsA (u3nuka
0OKa3axach JalieKO He B MEPBHIX pAax.

Ho omeiT paboThl yuuTeneM B IIKOJNE IMOKA3al, YTO OOJBIIONW BKJIAI B JENIO 3KOJIOTHIECKOTO
00pa30BaHUs MOTYT BHECTH H IIperonaBaTeny Gpm3uky. Ha mepBoIid BT KaXKETCs, YTO UHTEPECH
(U3UKU U SKOJOTHU MPOTHBOPEUYHBHL. Beh AKOJOTHS M3ydyaeT B3aMMOCBSI3U B IIPUPOJIE, a (pr3nka
9TO HayKa, KOTOpas JIEKHUT B OCHOBE HAayYHO- TEXHHYECKOTO Iporpecca U BHOCUT HApYILICHHS B
MHOTOYHCJICHHbIE NPUPOJHbIe B3aumoseiicTBus. OgHAKO Henb3si 3a0bIBaTh, YTO «(pHU3HMKa» B
MEPEeBOJIe C TPEUECKOr0 O3HAYaeT «Ipupoaa». CuutaeM, 4TO HEOOXOANMO HCIOIB30BATh (QUUKY
KaK HHCTPYMEHT COXPaHEHHS OKPY>KaIOIIeH Cpebl.

Ceromust yueOHBIN Tporiecc Mo (U3HMKe BechMa HampspKeH. JI7s CBSI3U MpeaMeTra SKOJIOTHH C
(¢u3MKOH, HEOOXOIUMO OIPENEeTUTh KaKHe K€ BUABI 3HAHWN 3KOJIOTHYECKOTO XapaKTepa JTOJDKHEI
BOMTH B coiepaHue JaHHOU JUCLMILINHBL.

Omnpenenuts 00bEM 3KOJOTMYECKOW HH(POPMAIMKM B JIIOOOM MpEAMETe BecbMa CIOXKHBIN
Borpoc. Ero KOHKpeTHOe pelleHHe 3aBHCUT OT ONbITa PabOThl YYUTENs, OT BPEMEHH, KOTOpOe
MOJKHO OTBECTH B XO/I€ YPOKA Ha 3JI€MEHTHI KOJIOTUH.

Kaxnprit OGosiee yriyOJeHHO HM3ydaeT ONpPENeNICHHBIH pasjiell SKOJOIMH B COOTBETCTBHUH CO
cBOeH crienanbHOCTH. Hampumep, it OHOJIOTOB Ba)KHA SKOJIOTHS KUBOTHBIX. DUIUKU U XUMHUKH
OJIpOOHO M3y4aroT (PaKTOPHI, BIMSIONINE HA XHUMHUYECKUH COCTaB OKPY)KAIOUIEH Cpelbl, TO eCTh,
BOJIBI 1 TIOYBBI, C HAYYHOM TOYKHU 3PEHUS ONPEACIAIOT yTH YCTPAHEHHS STH BO3ACHCTBHM.

dusnka, mpernogaaBacMasi B CpeaHel mKosie, ABIsSeTCS OJHOW M3 QyHIaMEHTaIbHBIX oOacTei
HAyKH O eCTECTBO3HAHWM M HWMEEeT OrPOMHOE 3Ha4eHWEe B (OPMHUPOBAHUHM Yy YUAIIHXCA
9KOJIOTHUECKMX 3HAHWHA. [l03TOMy »KOJIOTHYECKOE BOCIHTAHHME YYAIIUXCS, KaK W Jpyrue
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JUCLUIUIMHBL, SIBISCTCS OJHOM M3 aKTyaJbHBIX MpoOJNeM, CTOSIIMX Iepes METOIHUKOM
npenoaaBanus Gusnku. Hayka ¢usnku mo3osisier OoNTHMHU3aLMU B3aUMOOTHOIICHHH YENOBEK —
IpUPOJA KaK BBIFOJHOE MHCHOIb30BAHUE NPUPOAHBIX pecypcoB. VIMEHHO Mo 3TOM mpuuuHe
9KOJIOTH3alMs HAYKH (PU3NKM JOJDKHA HAXOIUTHCS B LIEHTPE BHUMaHUS B Ipolecce 00pa3oBaHUs.
B sTOoM cMmbicie mpu mpernojgaBaHuM (UMK B CpelHHX 0011e00pa3oBaTENbHBIX IIKOJIAX
L[ENIECO00Pa3HO CTPYNIIUPOBATh CIEAYIOIMM O0pa30M OCHOBHBIE 3KOJIOTHUECKHE 3HAHUS HIIH
OCHOBOTIOJIATAOIIIE MJICH 3TUX 3HAHUI, KOTOPBIM OymyT 00ydaThes ydaInnecs.

1. Bnmsnue pu3HUECKHNX IPOLIECCOB HA OKPYXAIOMIMN MUD M UX HETATUBHBIC MIOCICICTBHS;

2. AHanW3 O3KOJOTHMYECKHX TIpoOJeM, BO3HHMKAIOIIMX B XOJE IIPENOJaBaHUS TEeM
JJIEKTPOMAarHUTHBIE KoJeOaHus, aToMHas (PU3MKa, PaJANOAKTHBHOCTh, KaK B HA4YaJIbHOH, TaK U B
OCHOBHO IITIKOJIaX;

3. Ponp ecrecTBeHHBIX (JaKTOPOB M HIHEPreTUYECKMX HCTOYHHKOB B OXpaHE IPUPOABI U
OKpY>Karolel cpebl.

IlepBUYHBIMHE MOHATHUSAMHU O MPUPOJE YydaIlHecs 3HAKOMSATCS B aucuuiuiuHe <« Ku3HeHHbIe
3HaHMs». OIHUM U3 OTHX MOHATHH SIBISieTCS (AaKTOp CBETa, KOTOPBIA SIBISETCS Ba)KHBIM
9KOJIOTUYECKHM (DaKTOPOM JUIsl )KUBOTO OpPraHu3Ma M MMEET OrpoMHOe 3HaueHHe. Kak MCTOYHUK
SHEPTHH AJIsl IPOLECCOB (POTOCHHTE3a OH UIPaeT KII0YEBYIO pOJib B (POPMUPOBAHUM OPraHUYECKUX
COCAMHECHUH W3 HEOPTaHWYECKOTO pacTUTENbHOro MokpoBa 3ewid. [lo cBouM Qusnyeckum
CBOMCTBaM CBET UrpacT MHOTOTPAHHYIO POJIb B Pa3IHYHBIX JKU3HEHHBIX MPOLIECCAX BCErO KUBOTO
U pacTuTensHOro mupa [2]. Ilox TepMHHOM «CBET» B HKOJIOTHH MOJAPa3yMEBAETCs BECH NUANA30H
COJIHEYHOT'O H3Iy4eHUs, Kyla BXOOUT MOTOK 3HEpruu ¢ JIMHOM BoaHbl oT 0,05 mo 3000 HM u
6onee. ITo cBoeMy neHcTBHIO, (PM3HMIECKUM CBOMCTBAM M 3KOJOTMIECKUM OCOOCHHOCTSIM CBETOBBIC
JIy4H MOJIPA3IeNAI0TCS Ha HECKOJIBKO 00NIacTei:

1. Honmsupyromnue ay4du (JIydu ¢ JUIMHON BOJHBI MeHbIe 150 HM);

2. VYabrpaduoneroBblie ayun (JIyud ¢ JIHHON BOIHEI 150-400 HM);

3. Bumumsle nyun (tyuu ¢ ymHO# BoaHbI 400-800 HM);

4. Wudpaxpacusie sy4au (yun ¢ yiuHoi BoiHbl 800-1000 HM).

OCHOBHBIM  HCTOYHHKOM  JHEPTMH, IOCTYHAIOmEH s  HPOJODKEHUS  IIPOIECCOB
KHU3HEESATEIbHOCTH BCEX JKUBBIX OPraHU3MOB B IMPUPOJAE, CUUTAIOTCS COJIHEYHBIE JIy4d, KOTOPBIE
coctaBisiior =30% oT sHeprernyeckoro OamaHca 3emsn. Eci mpuHATE MoOCTyHamoouiyro Ha
nosepxHocTh 3emnu 100%, mpumepHo <20% OT Hee MNOTNIOMAETCA HPH MPOXOXKICHHU 4Yepe3
atMocepy, =34% otrpaxaercs oOpaTHO B KOCMHUYECKOE IPOCTPAHCTBO, a OMNpeEJCNCHHas YacTb
MOCTYMAET HA MTOBEPXHOCTh 3EMIIH B BUJE MPSIMBIX U PACCESHHBIX JIydeH.

K uoHM3MpyromeMy H3IYy4EHHIO OTHOCSATCA KOCMHUYECKHE JIydH, a TaKXKe MW3IyYeHHe
©CTECTBEHHBIX M MCKYCCTBEHHBIX paJMOAKTUBHBIX HCTOYHHKOB. Bo3zmelcTBue »3THX Iydel
OpraHM3My Ha TOBEPXHOCTH 3E€MJIM, B OCHOBHOM, CBS3aHO C E€CTECTBEHHBIM DPaIUAllMOHHBIM
¢doHoMm. buonornueckoe aelcTBre pajualii, B OCHOBHOM, IPOMCXOAUT HAa YPOBHE CYOKYJIbTYPHI.
HaumeHee KOpOTKOBOJIHOBAS 30HA yibTpaduosetoBoro uznyuenus (200-280 um) «ynprpaduosner -
C» (YO-C) aktuBHO azcopbupyercs koxeld. B cmbicne omacHoCTH «yibTpaduoneTr - C» OIU3KH K
paanoaKTUBHEIM X Jy4aM, OJHAKO MTOCTYIAIOIINE U3 COJIHIA 3TH JIy9H, IPAKTHIECKH MOTHOCTHIO
TIOTJIOIIAIOTCS O30HOBBIM ciioeM. JlanpHelas 30Ha YnbTpagHOJICTOBBIX JIydel, JJIMHA BOJIHBI
Kotopeix gocturaer 280 -320 HM, sBisercs HauOoiee omacHeIM oTpeskoM Y®-b cnekrpa u
OKa3bplBa€T KaHlLeporeHHoe jaeiicteue. OcHOBHas dYacTh 3aHuMaeMoil Y®-b nyuamu 30HBI
MOTJIOIAETCA TAaKiK€ O30HOBBIM JKPAaHOM, MOBEPXHOCTH 3E€MIIM JIOCTUTAET TOJBKO OINpE]eNIeHHAs
yacth Y@ Iryded, BOJHBI JUIMHON mpuMepHo Bbimie 300 HM. DTOT OTpe3oK cmekrpa obmaaaer
OIPOMHOM SHEPrUeil U OKa3bIBAECT HA JKUBbIE OPIaHU3MbI, B OCHOBHOM, XUMHUECKOE AcicTBHE. YD
A4l YaCTUYHO CTUMYJIHPYIOT TIPOLECC KIETOYHOTO CcHHTe3a. Y@ wu3iIydeHHe IOBHIIIAET
MIPOU3BOIUTEIFHOCTh CEIIbCKOXO3SHICTBEHHOTO MOJOAHSAKAa (KHMBOTHBIX - JeTeHsimei). Ilox
BO3ICHUCTBUEM JTHX JIydel NMPOUCXOIUT CHHTE3 BUTamuHa ]I, perymupytomero oomen Ca u P B
OpraHu3Me, U TO3BOJISAIONIET0, TEM CaMbIM, MUHUMAJIBHBIN POCT M pa3BUTHE cKeineTa. BurtamuH /|
UTPAeT 3HAYUTEIBHYIO POJIb IS ITOAPACTAIOMINX KUBOTHBIX. [109TOMY OOJIBIIMHCTBO POXMBIIUXCS
B HOpax MJICKOIMTAIONIMX PEryJsipHO (Yaile BCEro, B YTPEHHHE Yachl) OTBOJST Ha OCBEILAEMbIE
COJIHIIEM YYacTKH IMOOJIM30CTH HOpBI. B KauecTBe mpumepa MOKHO MPUBECTH JIUCY U €€ LICHST.
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BoNIBIIMHCTBO NTHIl C 3TOH LIENBI0 MPUHUMAIOT «COJHEYHYIO BaHHY». YIbTpaduoeTOBbIC Jyuu
YHHYTOXKAIOT BpPEAHbIE BUPYCHI (BUpYyC IpuINa, BUpPYC KOpoHa-19 u npyrue Bupycel). JlelicTBue
yIbTPa(UOIETOBBIX JIydeld 3aBHCHT OT MX JO03bl: H3JIMIIHEE OOJy4YeHHE MOJXKET IOBPEIUThH
opranum3My. K KOPOTKOBOJIHOBBIM paJHalliOHHBIM JydaM OCOOCHHO HEYCTOWYMBBI JIEIMMBbIC
KJIeTkH. B pe3ynbTaTe aganrtanuy opraHu3MOB K SKpaHU3allMU IPOTUB BBICOKHX 103 YD syueil Bo
MHOTHX BHIAX (OPMHpYETCS MOTJIONIAIONINE 3TH JTy9d TEMHBIC MUTMEHTBHL. 3arap 4eioBeKa 0.
COJHIIEM OTHOCHTCSI K 3TOMY SIBJICHHIO. YIbTpaduoneroBble ydu (paguaiys) TAKKEe HMEIOT
OTIpeieTICHHOE 3HaYeHHUE B TuApocdepe. ITH JIydr MPOHUKAIOT TONITY OKCAHCKOH M MOPCKOM BOJIBI
mo 65 M. Hampumep, MOXKHO BCTPETHTh BOJOPOCIH TIOZ TOJCTBIM CIOEM JIbJia B AHTapKTHIE, a
TaKKe JICTOM B TEHHCTBIX MECTax ITOJ0 JBAOM. JTO CBA3aHO C PACIICINICHUEM XJIOPOQHII «a» H
«c» nox nmeiicteueM Y@ iyueil. Hapymenue ¢orocuHTe3a CHmKaeT mucnonb3oBanue raza CO,, a
3TO, B CBOIO O4YEpedb, BIUSET Ha HapylleHHe OajiaHCa YIJIEKHCIIOTO Ta3a MEXIy OKEeaHOM W
atMocepoil. YinpTpaduosieToBble  paJUallMOHHBIE JIYYH COCTaBJIIIOT npumepHo 5-10% ot
JIOCTUTAIONICH TTOBEPXHOCTH 3eMITH 001Iei pamuarmu [1].
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Annomayun: 6 pabome noopoOHO PaAcCMOMPEHbl 8APUAHMBL NPOYECCO8, KOMOpble MO2ym Oblimb
UCNONB308AHbl 0I5l NePepaboOmKy KyIapumogo2o KOHYEeHmpama, NOIy4eHHO20 u3 sgeneil pauee
ompabomannoi poccuinu 3onoma Pecnyonuxu Caxa (Axymus).

Lenvio uccredosanuii  A6nANO0CH, B80-nepevlx, - onpobosanue cnocobos eckpuimua P3M-
Konyenmpama u useieuenue P3M, 6o-emopvix, - onpobosanue cnocob6os o4ucCmKU pacmeopos
P3M om npumeceii u gvidenenue KoiieKMusHvlx npooykmoe P3M. H3zyuenue noseoenus P3M u
npumeceti npu OUUCTNKe U 8bl0eNeHUU.

Hna  paspabomxu  mexmwonoeuu  nepepabomku  npeocmasieHHo20  Mmund — KOHYeHmpamos
PEKOMEHOYemcs paccmampusams 08a Memooa GCKpbIMus: Cnocod cyibgamuzayuu u cnocoo
WeNoUHO20 PA3NodceHUs (TUOO CniasieHue ¢ Weiousio).

Cnocobvl OpobHo20 ocadcoeHusi 2UOPOKCUO08 U OBOUHLIX CYIbGamos no380aA10M 0080bHO
nPOCMO OHUCHUMbCS O OCHOBHO20 Koauwecmea npumeceil (Fe, Al, u opyeux) u evidenumos P3M 6
KOIeKMUGHbIll Konyenmpam. s ocancoeHus 080UHBIX CYIbhamos HeeramenbHo UCNOIb3068aMmb
CEpPHOKUCTIbIE PACBOPDI.

Kniouesvie cnosa: P3M-xonyenmpam, éckpvimue, chekauue, niagkd, Cyib@amuayus, o4ucmxu
pacmeopos, OpobHoe ocadcoerue, 080UHble CYIb@AaAmbl.
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Abstract: the paper considers in detail the variants of processes that can be used for processing
kularite concentrate obtained from ephels, previously spent gold placer of the Republic of Sakha
(Yakutia). The purpose of the research was, firstly, to test methods for opening rare-earth
concentrate and extracting rare-earth, and secondly, to test methods for cleaning rare-earth
solutions from impurities and isolating collective rare-earth products. Study of the behavior of
rare-earth and impurities during purification and isolation. To develop a technology for processing
the presented type of concentrates, it is recommended to consider two methods of opening: - the
method of sulfatization and the method of alkaline decomposition (or fusion with alkali). Methods
of fractional precipitation of hydroxides and double sulfates make it quite easy to clear the main
amount of impurities (Fe, Al, and others) and isolate rare-earth into a collective concentrate. For
the precipitation of double sulfates, it is desirable to use sulfuric acid solutions.

Keywords: rare-earth concentrate, opening, sintering, melting, sulfatization, solution purification,
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Brenenne

CylecTByeT 1Ba OCHOBHBIX MOJIX0/1a K repepaboTke MOHAIUTA KUCIOTHBIN U 1enovHoi [1]. B
paborax [2, 3] paccMOTPEHO BIHMSHUC MPOIECCOB MCXAHOAKTUBAIMM KyJapuTa Ha €ro
CEPHOKHCIIOTHOE BHINICNIAYMBaHUe. B gaHHOW padoTe MOAPOOHO PACCMOTPEHBI BapUAHTHI
MPOIIECCOB, KOTOPBIC MOTYT OBITh MMPUMEHEHEI [ IEPEPa0OTKU KyJapUTOBOTO KOHIICHTPATA.

Tabruya 1. Cooepoicanue pedKo3emMerbHbIX MEMALI08 8 KOHYESHMpame

Dj1eMeHT Ce La Pr Nd Sm €u
CopeprxaHue B

g 13,4 7.8 2.8 4,9 2,0 0,125
KOHIIEHTpare, %
DJIeMEHT Gd Dy &r Tm Yb Ln
Conepxanne B 0,36 0,78 0,15 0,001 0,0043 1-10

KOHIEHTpaTe, %

Tabruya 2. Codeporcanue npumeceil 8 KOHYeHmpame

DJieMeHT Sc U Th Mn Zr Fe S o6 P
Conepxamne 8 | 0014 | 00434 | 0572 | 0,066 | <001 | 635 | 46 | 60
KOHIIEHTpaTe, %

DJIeMEHT Sn Ca Mg Pb Cu Ti Cr
Conepxarine B 425 0,1 0,06 | 0,55 | 0,024 | 033 | o1

KOHIIEHTpare, %

B kagecTBe MCXOIHOTO CBHIPHS MCIOJB30BAJICS KYJIAPUTOBBIM KOHLIEHTPAT PEIKO3EMENbHBIX
MmetawioB (P3M) kpynHoctbio (-1,25 +0,03 mm) [4]. OT KOHIEHTpaTa 0TOOpaIH CpenHIO Mpoly
ULl OIPENENICHUs XHMHUYECKOTO M MHMHEpAJIOrM4eckoro cocrasa. llonydyeHHBI XHMHUYECKUHI
COCTaB MPE/ICTaBIICH B TAOMUIax 1, 2:

MuHepalloTHUeCKHH aHaIN3 MOKa3all, YTO NAHHBIH KOHIIEHTpAT IPEICTABICH B OCHOBHOM
MorarutoM (P3M,Th)PO, u xaccuteputoM (Sn0O,).

Hcxonuplid KOHUEHTpAT MOABEprajics MeXaHOAaKTHBAlMMU B IUlaHeTapHOW MmenbHuue JIAMP-
0,015 [5]. ITIpu sTOM OH M3MenBYacs A0 Ki1acca MUHYC 74 MM (35 %).

Lenblo mccaenoBaHUi SBISUIOCH OMpoOoBaHHE crmocoOoB BekpwiThs P3M koHmeHTpara [6],
OYMCTKH U BhieTeHust P3M.

1. OnpoGoBaHue c1oco00B BCKPHITHS KYJAPHTOBOr0 KOHIEHTPATA.

Cnexanue KOHIIEHTPATA € CO/OIA.

IMpouecc criekanus ¢ comoit nposoaunu npu t=850 °C, =1 uac u pacxoze coapt 200 u 300 % ot
CHK. Ilpomecc BCKpBHITHS MPOTEKALT [0 PEAKIIUH:

2LI1PO4 + 3N32CO3 g Ln203 +3 COQT + ZNa3PO4 (1)

[omy4eHHBIH CIIEK TTOABEPTajics BOJHOW OTMBIBKE OT HEMPOpPEarHpOBaBIIeH coasl U GocdaTa
HaTpus. HepacTBOpUMBIH OCTAaTOK (PHIBTPOBAJICS, MPOMBIBAJICS TOpsYell BOAOIM M MOABepraics
A30THOKMCIIOMY BblieaaunBannto npu T: XK= 1:10; Cynos = 35 %; t=90-100 °C u 1=2 yac ¢ 1enbo
nepesoja B pactsop P3M no peakiuu:

Ln203 + 6HNO3 «> 2Ll’1(NO3)3 + 3H20 (2)

He pactBOpuBIIHIACS OCTaTOK OT(MIBTPOBBIBAICS, MPOMBIBAJICS TOpsiUeii BOJOM M CyIIMICS.
[Tomy4yeHHBIE PaCTBOPHI U TBEPAbIE OCTATKH (KEKH) aHAJTH3MPOBAJIICH Ha cojiepkaHue B HUX P3M
u mpuMeceil. Pe3ynbraTel aHaIM3a MPOAYKTOB IPHUBEACHHI B Ta0I. 3 (OmbITH 1,2).

Banancossie pacxoapr mpoBoawimck mo Ce, La, Nd um Pr. Kak BugHO W3 pe3ynpTaToB
aKkcriepuMeHToB (Tabin. 3) mpomecc cmekanus mpu 200 % pacxoma conbl, He oOecreunBaeT
JIOCTATOYHO TIOJTHOTO BCKPBITHS KOHIIeHTparta. [Ipu 3Tom motepst Beca coctasisieT 52,0 % (omsit 1)
u 58,5 (omeIt 2).
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Tabruya 3. Pesynomamul ananuza npooyKmog chekanus KOHYeHmpama ¢ coooul

On. 1. Pacxox Onm. 2. Pacxox
coanl 200 % ot HU3Baeuyenne, % coanl 300 % ot H3Baeuenune, %
DeMeHT CHK CHK
PaiT/J?OP > K‘;:c > | PacrBop | Kek Pach/::op, KOZK’ PactBop | Kek
Ce 2,66 12,20 40,7 437 4,87 10,20 56,0 31,6
La 2,40 5,30 63,0 32,5 3,50 4,70 69,1 25,1
Nd 1,36 5,20 56,9 51,0 1,96 4,77 61,6 40,4
Pr 0,69 2,56 50,5 43,9 1,03 2,32 56,7 344
Al 0,360 0,26 0,450 0,16
Ca 0,056 0,18 0,060 0,1
Fe 2,79 3,65 4.4 0,72
Mg 0,036 0,02 0,054 0,01
Pb 0,280 0,09 0,350 0,04
Sn 0,032 H.O. 0,150 H.O.

W3zsneuenne B pactBop P3M coctasnset Bcero 40-60 %. Ysenuuenue pacxona coas 1o 300 %
OT cTexuoMeTpudecku HeobOxoxumoro konndectBa (CHK) mpuBoauT K HE3HAYUTEIHHOMY
YBEJIMUEHHUIO CTENeHH BCKpHITUSA P3M. BeposTHO, 11 TOCTIKEHHS YIOBIETBOPUTEILHOM CTEIIEHN
BCKPBITUSI KOHIIEHTpaTa, TpeOyeTcs 3HAYMTEIbHOTO yBENHUEHHs pacxoaa Boasl (>> 300 %) u
NOBBILIEHUE TEMIIEPATYpPHI criekanus (> 900 °C).

IlnaBKka KOHLEHTPATA C CeJTUTPOi

ITpouecc mnasku [7] nposoaunu npu t=500 °C, 1= 2 yac, COOTHOILEHMH KOHLIEHTPAT : COJA :
cemutpa = 1:0,5:1,4 (Om. 3), 1:0,9:1,8 (Om. 4). [Ipomecc BCKPHITHASA OYCBHIHO AHAJOTHUYCH MPU
CIEKaHUM ¢ conoil m mpotekaeT mo peakiun (1). CennuTpa B 3TOM IIpomecce CIIyXHT B KauecTBE
KHUIKOTEKY4ero pacijlaBa M pacTBOPHUTENs cozbl. IlomydeHHBIH TIIaB mojaBepraics BOIHOW
OTMBIBKE OT HEIPOpPEarupoBaBIIMX COABI M  CENUTPH. HepacTBOpHMBIIMICA  OCTAaTOK
OTQUIBTPOBBIBAJICS,  IPOMBIBAJICS ~ TOpsiueil  BOAOM M MOJBEpraicsi  a30THOKUCIOMY
BolenaunBanuio npu T:k= 1:10; Cynos = 35 %; t=90-100 °C u 1=2 uyac ¢ UeNbIO NepPeBoaa B
pactBop P3M 1o peakimu (2). HepacTBopuBIIHiics 0CTaTOK (GUIBTPOBANICS, TPOMBIBAJICS BOJOH U
cymmuics. Iloteps Beca cocraBnsieT 55,0 % (ombiT 3) u 58,5 (ombit 4). Pesymbrarhl ananmsa

IIOJIYYCHHBIX paCTBOPOB, KECKOB U 0aJaHCOBBIX pacyeToOB IIPUBCJICHBI B Ta01. 4.

Tabnuya 4. Pesynomamvl ananusa npoOyKmog niagku KOHYEeHmMpama ¢ Cenumpou

Om. 3. HUzBaeuenne, % Onm. 4. HUzBaeuenne, %

dement Pach/::OP > K:A)K’ PacTBOp Kek Pach/flOp’ KOZK’ PacTtBop Kek

Ce 2,74 17,70 29,0 59,4 2,82 16,1 41,8 49,9

La 5,35 1,59 97,4 9,2 4,15 1,19 105,8 6,3

Nd 3,40 1,76 98,5 16,2 2,59 1,44 105,1 12,2

Pr 1,69 0,92 85,7 14,8 1,40 0,69 99,4 10,2
Al 0,500 0,40 0,380 0,42
Ca 0,075 0,06 0,058 0,05
Fe 4,50 2,23 3,52 1,80
Mg 0,046 0,01 0,034 0.01
Pb 0,440 0,21 0,330 0,16
Sn 0,038 H.O. 0,021 H.0.

Pe3ynbTaThl SKCIEPIMEHTOB ITOKA3hIBAIOT HA YAOBICTBOPUTEIHHYIO 3((EKTHUBHOCTh BCKPBITHS
KOHIICHTPaTa JaHHBIM CIIOCOOOM MpPHU HCIONB3yeMbIX ycioBusax. HeOmarompustHoe moBeneHHe
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Lepus B rporecce riaBku (ero ~ 60 % ocraercst B KeKe) MOXXHO O0BSICHUTH HAJTMYMEM B pacIljiaBe
okucnurens (mpucyrcrsue NaNOs), mpyu 7TOM BO3MOXKHA pEaKIs OKUCICHUS LEpUs:
CezO3 + NaNO3 > 2C€Oz + NaN02 (3)

Oxcup uepust (IV) nepexoqur B pacTBOp NpU 0OBIYHOM KHUCJIOTHOM PaCTBOPEHHU.

Cyab(paTusanus KOHIEHTPATA KOHIEHTPHPOBAHHOM CePHOI KHCJIOTOM.

ITpoumecc cynpdarmzanmy 3aKIIOYaeTCsl B CMEIICHWH KOHIIGHTpaTa ¢ KOHIEHTPHPOBAHHOM
cepHO# KUCIoTol (96 %) B cootHomeHuu 1:2 u BeaepxKoit cmecu mpu 250 °C B TeueHHe 2 4acoB.
B pesympraTe B3aMMOACWCTBUS MOHOIIMTA C CEPHOHM KUCIOTOH oOpasyiorcs cyiabdatsl P3M m
H3PO4:

2LI1PO4 + 3HQSO4 g an(SO4)3 +2 H3PO4 (4)

TTociie oXJIaXaeHUs TOJdydYeHHas [acTa BhlllelaunBanach Bogoi npu t < 30 °C, tx = 1:10, B
teuenue 1 waca. Ilpu stom cymedarer P3M, H;PO, m H,SO, mnepexoast B pacTBop.
HepactBopuBmmiicst 0CTaTOK OTQUIBTPOBHIBAJICS, MPOMBIBAICS TOpsSYEH BOJOH M BBICYIINBAJICS.
[Moreps Beca coctasisier 71,3 % (onbIT 5). Pe3dynbrarhl aHamu3a MOJIy4eHHBIX PaCTBOPOB, KEKOB U
0aTlaHCOBBIX PACUETOB IPHUBE/ICHBI B Ta0I.5.

Tabruya 5. Pe3ynvmamel ananuza npooykmos cyib@amusayus KOHYeHmpama CepHoll KUCI0mou

Onm. 5. UzBaeuenne, %
DJieMeHT Kek HeBs3ka 0ananca
PactBop, r/a % ? PactBop Kex

Ce 10,60 0,44 98,9 0,9 -0,2
La 7,10 0,39 113,0 1,4 +14,4
Nd 4,50 0,15 114,8 0,9 +15,7
Pr 2,25 0,07 100,4 0,07 +0,47
Al 0,645 0,09

Ca 0,075 H.O.

Fe 6,20 0,64

Mg 0,046 H.O.

Pb 0,031 0,65

Sn 0,060 H.O.

Pe3ynbTaThl SKCHEpHUMEHTa MOKa3ald, YTO KOHILEHTPHUPOBAHHAS CEpHAas KHCIOTa SIBISIETCS
BecbMa 3((eKTHBHBIM BCKpBIBAIOIIMM peareHToM. I3Bieuenne P3M B pacTBOp cocTaBmiio B
cpeaHeM 99 % npu ocratounoMm cozgep:kanun P3M B keke 0,07-1,4 %. Conepxkanue npumeceil B
MOJYYSHHBIX PAacTBOpaxX, OJHAKO, TaKKe IMOBHIIIaeTcs (32 wucKimoueHneM Pb, Bciencrsue
00pa30BaHUs HEPACTBOPUMOTO CYIb(haTa).

les04yHoe pa3noikeHNe KOHIEHTPATa

PaznoxeHne KOHIEHTpaTa MPOBOAWINM KOHIEHTPUPOBAHHBIM pacTBopa menoud (50 %) mpu
temreparype (t) 130 — 140 °C, pacxoxe NaOH = 280 % or CHK B Teuenue (1) 2,5 uim 4 4acos ¢
MIEPUOINIECKUM IepeMennBanneM. IIporecce pa3noxKeHns IpOTeKaeT 10 PEaKIiH:

LnPO,4 + 3NaOH « Ln(OH); + Na;PO, 4)

Hanee mynemy pazbaBnsmm go T:ox=1:10 u pactBopsimu Na;PO, u u30siTounyro NaOH.
HepacTBopuMbBIif OcTaTOK OTAENSIM (IIIBTpAIlMEe, MPOMBIBAJI TOpsideil BOJON W TOABEpraiH
KUCIOTHOMY Bbimienaunpanuio npu T:0K=1:10, t = 80-90 °C B Teuenue 1 gaca, ucnonszys HCl u
HNO; ¢ xoHuentpanueii, coorserctBeHHo 18 u 35 % . HepacTBopuBIInecs ocTaTKU OTAEISIIH
¢bubTpanMei, MpoMbIBaiIi ropsdei Bogoi u BeicymuBainy. [lotepst Beca coctasmuser 73,8 % (omsIT
6) u 72,5 (onsIT 7) Tab1.6.
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Tabnuya 6. Pezynomamol ananusza npooyKmoe - ujelo4Hoe pasiodceHie KOHYeHmpama

On 6. t=254, o On.7.7=441, H3Baeuenue,
Pacreopureas HNO, UzBaeuenne, % PacTeopurenn %
DjeMeHT HCI1

PaiT/J?OP > KOZK’ PactBop | Kek Pach/::op, Iff/l: PactBOp If(e
Ce 10,50 1,87 92,1 3,7 7,42 4,20 66,4 8,6
La 7,10 1,21 106,2 4,1 4,20 2,50 64,6 8,8
Nd 4,50 0,87 107,9 4,7 3,15 1,70 77,1 9,5
Pr 2,25 0,42 94 .4 3,9 1,62 0,85 69,4 8,3
Al 0,500 0,33 0,440 0,40
Ca 0,090 0,06 0,080 0,06
Fe 6,60 0,67 2,80 7,50
Mg 0,075 0,01 0,140 0,03
Pb 0,650 0,015 H.O. 0,03
Sn 0,021 H.O. H.O. H.O.

Kak BUIHO 13 pe3ynbTaToOB HKCIIEPUMEHTOB, TaHHBIH CIOCOO Pa3loXKEHHs, C MCIOIb30BaHUEM
B kadyectBe pactBopurenss HNO;, siBisercss nocratouno sddextuBHbiM. M3Bneuenne P3M B
pactBop cocrtaBiseT 90-96 % (oueHka Mo Kekam) MpHu OcTaTouHoM cojepxaHuu P3M B keke 0,4-
4,2 %. Vicnionp3oBanue ke i pacTBOpeHus P3M CosIHOM KHCIOTHI BMECTO a30THOM MO3BOJISET
CHHM3MTh OOJiee YeM B JIBa pa3a CoeprKaHue xejle3a (OCHOBHOM IPHMECH) B PacTBOpE.

B xome wuccienoBaHuMii ObUTM Takke ONPOOOBAaHBI CHOCOOBI IIPSIMOTO  a30THOKHUCIIOTO
BBIIIETAYNBAHUA U IIEJIOYHOIO AaBTOKJIABHOTO BCKPBHITHS KOJUIGKTUBHOTO —KOHIIEHTpATa:-
azoTHOKHcIoro seimenauynBannst: T:K=1:10; t = 95-100 °C; Cyno3=500 1/11; T =4 4ac;- MeI09YHOro
aBTokaBHOro BCkphiTus: T:K=1:10; t = 200 °C; Cnaon=7 %; T =2 Yac C IOCIEIYIOLIUM
KHCIOTHBIM BhIemadauBanueM — HNOj; (1:1), HCI (1:1), H,SO4 (1:2).

Crenenp pas3noxxeHUs! KOHIeHTparta (u3Binedenne P3M B pactBop) He mpessimaer 15-25 % B
o0onx ciydaeB, 4TO TOBOPHUT O HEBO3MOKHOCTH BCKPBITHSI KOHIIEHTpATa AAHHBIMH METOIAMH C
MOJIyICHHUEM NPHEMIIEMbIX Pe3yJIbTaToB.

AHanmu3upys pe3ynbTaThl IPOBEACHHBIX ITIOMCKOBBIX HCCIEAOBAaHUH MOXHO OTMETHUTH O
CIEIYIOUINX OCOOEHHOCTAX MCCIIE0BAaHHBIX CIIOCOO0B Pa3I0oKeHUsI KOHIIEHTpaTa:

- croco0 CrieKaHusi KOHIEHTpaTa ¢ COJIOW MOXET O0EeCreuuTh J0CTaTOYHYI0 3(deKTHBHOCTH
BCKPBITHS JIMIIb B Cly4ae mpuMeHeHus pacxoza coabl (> 300 % or CHK) nubo Gonee BhICOKMX
Temieparypax crekanus (> 850 °C);

- CMOCO0 TUTAaBKH C CEMTPOH TaKxKe TpeOyeT BHICOKMX PAcX0J0B COJBI M CEIUTPHI ISl CO3/IaHUs
KHUIKOTEKY4ero paciulaBa M O0ecHeYeHHEe MPOTEKAHWs pEeaKkIHWW Pas3JIOKECHUS MEeXIy
KOHLIEHTPAaTOM M COJIOH, YTO XapaKTepH3yeT €ro ¢ OTpUUIATeIbHOH cTOpoHEl. K ToMy *e B xoze
IUIABKM  IIPOTEKAaeT HeOJNarompusATHBIA IPOIECC OKUCIGHUS Lepus, 4YTO TPHUBOAUT K
pacnpeeNeHuo OCIeAHEro MeKIy KEKOM U KUCIIBIM PacTBOPOM;

- cnocob cynbdaruzanuu sABiseTcss S(QQGEKTHBHBIM METOJOM pa3JIOKEHHs KOHIEHTpara,
OJIHaKO, OH COMPOBOXKIAETCS IMOBBIIMIEHHBIM cojaep)kaHineM HekoTopsix mpumeceil (Fe, Al, Sn u
nIp.) B momydaemblx P3M-comepkamux pacTBOpax U TpeOyeT HCIOJIb30BaHUE CIEIUATBHBIX
CPEICTB BEHTHIIAIMH U OYMCTKHU ra30B OT BBIACICHUH CEPHUCTHIX Ia30B U mapoB H,SOy;

- cIt0co0 MIETOYHOTO PA3I0KEHUS SBIISCTCS ONAaroNpUATHBIM METOIOM BCKPBITHS KOHIICHTPATA,
TaKk Kak ITO3BOJSIET JAOCTATOYHO IOJTHO BCKPBITH IpeACTaBleHHbI P3M-KOHIEHTpaT, a Takxke
IIpelyCMaTpPHUBAET UCTIOIB30BAHUE HE CIIOKHOTO B M3TOTOBJIEHHH M AKCILIyaTallii 000pyJ0BaHHSI.

2. OnpodoBanue cnocodoB OYMCTKH U BblaejJenue P3M u3 pactBopoB

Jlpo0Hoe ocaxaeHUue THAPOKCHIOB

JaHHbI croco0 OYMCTKM OCHOBaH Ha pa3nuunu pH ocakneHHs THUIPOKCHIOB HEKOTOPBIX
npumeceii, Takux kak Fe** (pH=2,3), Zr*" (pH=2,0), Ti*" (pH=0,7), Th (pH=3,0) 1 rumpoKCcHIOB
P3M (PH > 6,3).

13



Tabnuya 7. Xumuyeckuti cocmas npooyKmog, Noiy4eHHsIX npu 04ucmKe om npumecell u ux gvioeneHuu

No Mudp Coxlepmal-meo B MaTepuaie, Wspaeuenne, %
onbiTa Cnoco0 Mare- %o
puaia Ce La Nd Pr Ce La Nd Pr
JpobHoe K1 10,3 | 4,00 | 450 | 2,20 | 53,7 | 18,6 | 31,5 | 30,5
| OCaXK/ICHHE
THIPOK- K2 13,7 | 250 | 159 | 7,40 | 359 | 58,5 | 56,0 | 51,7
CHJIOB
IpoGHoe K3 2,0 026 1,19 | 0,84 4,3 0,8 6,30 8,5
’ OCaKJICHHE
THIPOK- K4 30,8 | 22,8 | 12,3 | 6,10 | 82,2 | 84,7 | 81,6 | 77,0
CHJIOB
JpobHoe K5 84 10,07 0,09 | 0,05 8,3 0,1 0,21 | 0,23
3 OCaXK/ICHHE
THIPOK- K6 294 | 180 | 144 | 7,30 | 84,4 | 91,3 | 974 | 96,0
CHJIOB
K7 154 1930 | 6,70 | 3,30 | 923 | 83,8 | 94,5 | 93,1
OcaxaeHne K8 0,1 0,05 | 0,04 | 0,04 0,1 0,1 0,12 | 0,25
4 JIBOIHBIX. K9 3,0 2,5 1,54 | 0,82 0,8 1,0 0,96 1,0
cynb(haros K10 0,01 | 0,01 | 0,005 | 0,005 | 0,02 | 0,02 | 0,02 | 0,04
K11 0,01 | 0,01 | 0,005 | 0,005 | 0,001 | 0,003 | 0,001 | 0,003
OcaxeHue K12 18,20 | 9,40 | 7,400 | 3,700 | 63,3 | 48,3 | 60,0 | 60,0
> ABOMEBIS: | 13 | 122 1 69 | 54 | 27 | 38 | 32 | 39 | 39
cynbdaToB

OnbIT 1: HUCXOAHBIM pacTBOP — a30THOKHUCIBIA pacTBOp OT CIIABJICHHS KOHIIEHTpaTra ¢
cenutpoit (cM. ombIT 4, Tabn.4; ocamurens - pactBop NaOH (400 u 10 r/n); pH ocaxaenus xenesa
— 5 (rumpokeun xxenesa — K1, ruapokcunast P3M — K2).

OmBIT 2: UCXOTHBIM PacTBOP — a30THOKHUCIIBII PacTBOP OT CIIEKaHUsSI KOHIIEHTpaTa ¢ COI0H (CM.
ombIT 2, Tabmn.3); ocamurens - pactBop NaOH (400 u 10 1/m); pH ocaxnmenus sxenesa — 3
(ruppokeny xene3a — K3, rugpokcunst P3M — K4).

OmbIT 3: MCXOAHBIN PacTBOP—COISTHOKHUCIIBIA pacTBOP OT LIETOYHOTO Pa3JIOKeHUs] KOHIIEHTpaTa
(cM. omeIT 7, Tabm.6; ocamutens - pactBop NH,OH (25-2,5 %); pH ocaxnenus xemeza — 3-4. B
MICXOIHBIH PACTBOp mepes HeiiTpanusanueil 106aBmsu B pactBop H,0, ms okucnenus Fe’™ 1o
Fe*" u Boccranosmenns Ce* o Ce®* (rmapoxcun xenesa — K5, ruapoxcnast P3M — K6.)

OcakeHue TPOBOMMIM B CIEIYIOIEM MOpAAKe: HEHTpalm3alus HCXOMHOTO pPacTBOpa
kpenkum pactBopom NaOH (400 r/n) wm NH4,OH (25 %) mo cmaboro moaydenust pH ~ 0;
HelTpanusanus pasdasineHHbiM pactBopom NaOH (10 r/n) wiu NH,OH (2,5 %) mo pH=3+5
(ocaxkeHure THAPOKCHIOB NpUMeceil); BbIAEPIKKA MyJblbl mpu mogorpese t > 90 °C u
nojnepxkannu pH B Teyenmm 0,5 daca, 3aTeM oxiaxaeHWe; (UIbTPALUs, MPOMBIBKA, CYIIKa
ocazka; U3 GuiIbTpara ocaxaenue ruapokcunos P3M kpenkumu pactsopamu NaOH i NH,OH
npu pH = 11+12 u mozorpese t = 80-90 °C B Teuenue 1 waca; oxnaxaeHue, GUILTPALHA O0CAMIKA,
MIPOMBIBKA, CYIIKa.

Kak BupHO n3 pe3ynbTaTroB OmbITOB (Tabu. 7, 8), YCIOBHS OCa)KIEHMs TMIPOKCHIA Kejesa
3HAQUUTEJBHO BIMSAIOT Ha CTENEHb COOCAXJICHMs TuapokcunoB P3M c ixemezom. B cirydae
BenuuMHBI pH ocaxkeHus xeneza paBHOM 5, motepu P3M ¢ THIpOKCHIIOM Kele3a cocTaBisitoT 18-
54 %, B 1o Bpemst kak nipu pH=3 motepu cocraBustoT Bcero 0,1-8,5 %. CymmapHoe conepikaHue
IIpUMecel B IMONyYeHHOM KOJUIEKTMBHOM KOHIIEHTpaTe ruapokcuaoB P3M cocrasmster 1-1,5 %
(marepuansr K4 u K6 tabn.7, 8).

OcaxaeHue 1BOIHBIX cyJb(paToB HaTpusa u P3M

JlaHHbI crOcCOO OYMCTKM OCHOBaH Ha OOpa3oBaHUM HEPACTBOPHMBIX ABOMHBIX Cyib(aToB
Hatpus u P3M nepusoii rpymmsl (Ce, La, Nd, Pm, Sm) cocraBa Tuna Na,Ln,(SO,),'nH,0.

OcaxaeHue MPOBOAWIOCH U3 CEPHOKUCIOTNO MM a30THOKUCIOTO PacTBOPOB. McXogHBIM
PacTBOPOM SIBIISUICS CEPHOKHUCIIBIA PacTBOP OT Cyib(aTH3aluu KOHIEHTpaTa (ombIT 5, Tadn. 5). B
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pactBop BimBaics pactBop NaOH (400 r/m). BenenctBue HedTpamu3aliu CEpPHOM KHCIOTHI
oOpazoBbiBasics cyibdar Hatpus. [lomydennsiii B pactBope Na,SO, 00pa3oBbBa ¢ Cynbharamu
P3M uepueBoii rpynnsl IBOWHBIE Cyib(aThl, BHIIAJAIONME B OcaloK. Ilyibna BelAEpKUBalach
npu nepeMemrBanuy, nogorpese mpu t = 80-90 °C u mojyiep:kaHuu 3aaHHOTO 3HaveHus pH B
teuenne 0,5 waca. Ocamok oTaensuicss (QUIbTpanel, NPOMBIBAICS BOJIOW, BBICYIIMBAJICS U
aHamM3upoBalcs Ha coaepkanue P3M u mpumeceii. Y3 pacTBopa mpoBOIMIOCE MTOCIEIOBATEIEHOE
ocaxaenue ocrapmmxcs P3M u mpumeceit npu Oonee Beicokux pH. PesymbraThl SKCIIeprMeHTOB
MIpeacTaBIICHEI B Ta0. 7, 8 B ombITe 4. [IpencTaBieHbl COCTaBBI 0CAIKOB, TONyYeHHBIX mpu: pH =0
—marepuan K7; pH = 1,6 — marepuan K8; pH = 3,0 — matepuan K9; pH = 10 — marepuan K10.

Tabruya 8. Xumuueckuii cocmae npoOyKmos, NOLYUeHHbIX NPU OYUCHKe O npumMecell U uX 6bl0eIeHUU

Mngp
Ne Criocod Mare- Copnepsxanue B matepuaie, %
onbITa puaJa
Al Ca Fe Mg Pb Sn
TlpoGHoe Ki 0,51 | 0,001 | 17,70 | 0,02 | 136 | 0,077
1 OCaAXICHHUC
THIPOK- K2 | 038 | 0,040 | 0,04 | 0,16 | 082 | 0420
CHJIOB
Jpoduoe K3 ~ 1 0,006 | 33,60 002 | 1,91 | 1240
5 OcaxaeHue 5,00
HApOk- K4 | 0,07 | 0,035 | 007 | 0,15 | 092 | 0033
CUIOB
TlpobHoe K5 | 430 | 0,001 | 29,00 | 0,02 | 004 | mno.
3 OCAXKXICHHUC
TUJIPOK- K6 0,20 0,01 0,006 0,01 H.O. H.O.
CHJIOB
K7 | 0,04 | 009 | 2,03 | 002 | 0057 | 0,10
Ocaxenue K8 0,56 | <0,001 | 24,4 | 0,02 | 0,014 | 0,056
4 JBOMHBIX K9 820 | 0,13 | 524 | 0,02 | 0,035 | 0,024
cynb(aTos K10 | 0,008 | 0,03 | 028 | 540 | 0,0043 | 0,004
KIl | 0,008 | 036 | 021 | 223 | 0,0046 | 0,008
Ocaxaenne K12 0,06 0,03 0,03 | 0,0005 H.O0 H.O
> JIBOHHBIX KI3 | 006 | 003 | 68 |0,0006| mo H.0
cyibdaToB

OcaxaeHue U3 a30THOKHUCJIOTO pacTBopa.

VicxomHBIM pacTBOPOM SIBIISUICS A30THOKHCIBIA PAacTBOp OT MIEJIOYHOTO Pa3IOKESHUSA
KOHIIEHTpaTa (OmsIT 6, Tabm. 6).

[IpenBapuTensHO a30THOKUCIHBIN pacTBOp HeWTpamm3oBaiu — 1o pH = 0,5 pactBopom NaOH
(400 r/m). 3aTtem mpu UCCleJOBaHWHM B Hero BiauBamu pactBop Na,SO, (100 r/m) B koamuecTBe
HEOOXOIUMOM IS TIOJTyYEHHsI MOJIIPHOTO COOTHOIIeHus B pactBope Ln : SO, = 1:3 mmoc 10 %
n36biTok Na,SO,4. PacTBOp mpu nepemenmyBaHMN M NOAOTPEBE BBHIJICP)KUBAIM B TeueHHe | daca.
ITocne oxnakaeHWs W OTCTAUBAaHUS OOPAa30BBIBAIOCH JABA CJIOS OCajKa: HIDKHUA — Oesblii U
BEPXHUI — XKEITOBATHIN, KOJION1000pa3Hbiii. Ocaaky pa3lelsii IeKaHTalue U paciysblIOBKOM,
OT(UIBTPOBBIBAIIN, IPOMBIBAIIM U BBICYIINBAJIN. Pe3ynbpTaThl aHaIM3a 0CaKOB NPUBEICHBI B TaOII.
7, 8: K12 — 6enbrit ocanok, K13 — xxenToBatblii ocaok.

Kak moka3pIBaloT pe3ysbTaThl JKCIIEPUMEHTOB OCHOBHasi 4acTh P3M ocaxmaercs B Buze
nBOWHBIX cynbdatoB mpu pH=0 (cm. marepman K7 tabn. 7, 8). JampHeimee moBeimerne pH
MIPUBOJIUT K MOCHIEI0BaTeIbHOMY ocaxkaeHuto nmpumeceit (Fe, Al, Mg n npyrux). M36s1Tox Na,SO,
Hag CHK B omsite 4 cocraBisut 200-300 %. Torma kak B onbITe 5 M30BITOK cocTaBisut Becero 10 %.
OTHM, OYEBHUIIHO, M OOBACHIETCS HEJOCTATOYHAS CTENEHb OCAXKACHUS NBOWHBIX cynbhaToB P3M,
KOTOpasi BEpOSTHO 3aBUCHUT OT m30bITKa Na,SO,4 B pacTBope. Pa3pencHue moydeHHBIX 0CaIKOB HA
CTaguM OTCTAaUBAHUS ITOKa3bIBACT HA TO, 4TO MpuUMecH Fe B ocanke, BO3MOKHO HE BXOIUT B COCTAB
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JIBOMHBIX CyNb(haToB U o0pa3yeT oTAenbHOe coenuHeHue (ruapoxcui, Na-sposut). CymmapHOe
coneprkanue npumeceil B P3M-koHueHTpare, cocrasiseT He 6oiee 2,5 %.

BbiBoaBI, pekoMeHIAIIUH

Kak mnokasanmm wuccienoBaHusi Crioco0OB JPOOHOTO OCaXKICHUS THUAPOKCHIOB W JIBOWHBIX
CyJ1b(aTOB MO3BOJISIOT JOBOJIEHO MPOCTO OYHCTHUTHCS OT OCHOBHOTO KoimdectBa npumeceid (Fe,
Al, u npyrux) u BeigenuTs P3M B KOJUIGKTHBHBINA KOHIIEHTpAT. [l OCaXICHUS JBOMHBIX
Cyb(haTOB KETATEIHHO MCIIOIH30BATh CEPHOKHCIIBIE PACTBOPHI, TaK Kak HOH SO4 YK€ HaXOIHUTCS
B pactBope u Na,SO, mosygaeTcs mpu HEWTpaIi3aluy pacTBopa mienousio. [Ipu ncmonp30BaHIH
npyrux pactsopoB (HCl, HNO3) Ha ¢puHMIIHOM cTagnn OyIyT MOIYYIaThCs CMEIIaHHBIC MAaTOYHBIE
pactBopsl (NaCl + Na,SO, numn NaNO; + Na,SO,), motpeOyronie TOTOTHATEIBHBIX MIPOLECCOB
yrunu3anud. J{1g ApoOHOro OCakAeHWA THUAPOKCHIOB JIYYIIE HCIONb30BATh COJSTHOKHCIIBIC
pacTBOpHI, Tak Kak OHHU Cojepkar MeHbluee koinuectBo mpumeceil (Fe, Al, Ca u npyrux), uro
yYMEHbIIaeT konndecTBo noteps P3M ¢ ruapoxcugom xenesa. [lomydeHHbIH kommekTUBHBIN P3M-
KOHLIEHTpaT ynoOeH AJsl NajbHeimeld nepepaOoTky, Tak Kak copepxut 70-75 % cymmsl P3M,
Bcero 1-1,5 % npumeceii u 1erko pacTBOpsAeTCs B KUCIOTAX.
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Abstract: questions on the construction of logistics systems are considered. The complexity of
global logistics lies in the fact that companies entering the global market must flexibly respond to
the constantly changing demands of consumers, and provide logistics services at the optimal level.
Today, this is almost impossible without integration with numerous logistics operators. The
development of global logistics and its support through the provision of logistics services are
promoted by 3PL-, 4PL and in the future, SPL-providers.
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I'moGanpHast JOTHCTHKA MpeanoiaraeT (pOpMHPOBaHHE W OPTaHM3ALNI0 (PYHKIMOHUPOBAHUS
YCTOMUYMBBIX JIOTUCTHYECKUX CHCTEM, CBS3BIBAIOIIUX IPEIIPUHIUMATEIBCKAE CTPYKTYPHI
Pa3IMYHBIX CTPaH MHpPa Ha OCHOBE pa3leiieHHs TPyla, KOOIEPHPOBAHMS U MapTHEPCTBA B Gopme
COTJIAICHHUH, MOJIAEP)KUBAEMBIX HAa MEKTOCYAapCTBEHHOM yPOBHE.

Ha ceromHsAmHWi A€HP CYIIECTBYET MHOXKECTBO TIJI00aJIbHBIX KOMIIAHHWH, MCIIONB3YIONINX B
OuzHece I700aIbHBIC JIOTUCTUUECKHE e M KaHaJbl: KOMIIAHUH HIYT HOBBIE BO3MOXKHOCTH Ha
MHUPOBBIX PBbIHKaX, KOTOpPBIC IPOSBISIOTCS B JYYIIMX (UHAHCOBBIX M KPEAWTHBIX YCIIOBHSX,
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CHIDKCHUM JIOTUCTUYECKUX H3JEpKeK M T.N. [locTpoeHHIo TN0OaNbHBIX JOTMCTUYECKUX Lenen
CIOCOOCTBYIOT MEXIYHAPOAHBIEC KaHAIBHBIE TOCPEAHUKH, K YUCITY KOTOPBIX OTHOCSTCSL:
KOMIIAHUU 110 YIPABICHUIO SKCIOPTHO-UMIIOPTHBIMU ONEPaLUSIMU;
BHEIIIHETOProBbIe KOMIIAHUU U NIPECTABUTEIILCTBRA;

areHTcKue (hUpMBbI;

MEXIYHapOAHBIE TPAHCTIOPTHO-IKCIIEAUTOPCKUE (YUPMBI;

KOMIIAaHHH 110 YIAaKOBKE TOBAPOB B DKCIIOPTHO-UMIIOPTHBIX OINEpalUsX;
TPaHCHOPTHBIE KOMIIAHUUY;

TaMOKCHHBIE OpOKepHI (TIPEICTABUTEINH);

OaHKH;

CTPaxoBbIe KOMITAHHH;

MeXKTyHapOAHbIE JTOTUCTHYECKUE LIEHTPHI; U 1p. [1].

C0XHOCTB TJI00AJILHOM JIOTUCTHUKY 3aKIIFOYAETCSl B TOM, YTO KOMITaHHH, BBIXOAS Ha MHPOBOU
PBIHOK, HOJDKHBI THOKO pearupoBaTh Ha MOCTOSHHO MEHSIONIMECS 3alpochl IOTpeOuTesnei,
OCYILECTBJIATh JIOTHCTUYECKUH CEpPBUC Ha ONTUMAaJbHOM YypoBHE. CeromHs 3TO MNpaKTHYECKU
HEBO3MOXHO 0€3 MHTEerpaniu ¢ MHOTOYMCICHHBIMH JIOTMCTHYECKUMH orepaTopamu. Pa3zsutuio
r00aNbHOW JIOTHCTUKM M €€ MOJNIEpP)KKEe IIOCPEICTBOM OKa3aHMS JIOTHCTUYECKUX YCIyT
cnocobctBytoT 3PL-, 4PL-, a B mepcriektuBe u SPL-nipoBaiinepsr [2].

B ¢ynkmmun 3PL-npoBaiinepa BXOANT OpraHU3aIs IEPEBO30K, YUET U YIPABICHUE 3aIlacaMH,
MOATOTOBKA 3KCIHOPTHO-MMIOPTHOH W (DpaxToBOil MOKyMEHTalMH, CKJIAJACKOE XpaHEHHE,
00paboTka rpy3a, JocTaBKa KOHEYHOMY MOTPEOUTEITIO.

3PL-npoBaiinep TOMKEH UMETh B COOCTBEHHOCTH (MITH apeHIOBATH):

* KaueCTBEHHBIH aBTOMAapK (TPAaHCIOPT Pa3HOrOo TOHHAXa) JUI MEPEeBO3KU KaK KPYIHO-, TaK U
MaJlorabapuTHBIX TPY30B;

* CKJIaIbI (1O OOIICIPUHATON KiacCH(DUKAIIMU CKIACKUX MMOMEIICHUN — He Hibke Kiacca "B")
JUTS XpaHEeHHUs JIFOOBIX TOBApPOB (0T MeOENH 10 aBTOMOOMIIBHBIX TTOKPHIIICK);

* PErHOHAIBHYIO CKJIQJICKYIO CEeTh JUIsl pabOoThI ¢ puinaiaMu KOMIaHUH-3aKa34qHKa.

Copemennsiit 3PL-npoBaiiziep NCTIONB3YeT IIEHTPATN30BAHHYIO KOMITBIOTEPHYIO 06a3y JaHHBIX
JUIs YIOpPaBIEHHs MPOLECCOM IPEJOCTaBIEHHUs yCIyr U KoHTpois. B morosope 3PL-mposaiinepst
OOBIYHO YKa3bIBAIOT YCJIOBHUS BBIIUIATHI 3aKa3uMKy KOMIICHCAIMM (HAampuUMep, eClM He YHacTcs
CIPaBHUTHCS CO CBOEH 3a/1a4eii COTJIACHO yCTaHOBJICHHBIM HOPMAaTHBaM), T.€. OEpyT Ha ceOsl pUCKH.

4PL-npoBaifep mnoapa3zyMeBaeT CiHMsAHHE (YHKIHMHA BCEX OpraHW3alWi, y4YacTBYIOUINX B
mpolecce MOCTaBKM nOpoaykuuu. B 3agauy 4PL-npoBaiizepa BXOAAT —IUIAaHUMPOBAHUE,
peryImpoBaHHe U KOHTPOJIb 33 BCEMU JIOTHCTUYECKUMU MPOLIECCAMU KOMITAHMH -3aKa34HKa.

ITo opranmzanmonHomy npuHnuny 4PL-npoBaiizepa oT omepaTopoB 0Ooiee HHU3KHX YpPOBHEH
OTJIMYAET HAJIMYME B €T0 CTPYKTYpE CIEIMATN3UPOBAHHBIX OApa3AeNeH l, TaKiX, Hal[puMep, KaK:

* OTZIEJ 3aKYIOK — OXBATHIBAET BECH CIEKTP JEJIOBBIX KOHTAKTOB C MOCTaBIIMKAMHU MPOIYKIIUU
3aKa3ynKa, BKIIOYass O(GOpMIIEHHE C HHMMHU JOTOBOPHBIX OTHOIIEHHH, a Talke 3aHMMAaeTcs
pemeHreM MpobieM C cepTUHUKAIHMEH ITOCTABIIEMOro KIWEHTY TOBapa M €ro TaMO>KEHHBIM
o opMIICHHEM;

* OTJEJI 110 YNPaBJICHUIO 3allacaMH — OTBEYAeT 3a MOMOJIHEHUE MapTUil TOBApOB HA OCHOBaHHMU
nHpopManuM OT 3aKa3unka, a TaKXKe KOHTPOJIMPYET YpPOBEHb NPOJaK TOBapa 4Yepe3 TOYKU
peanu3anuu;

e ormen OpeHI-MEHE[DKMEHTa — IIPOBOJUT MAapKETHHIOBBIA aHAJIM3 pBIHKA Ul
KOPPEKTHPOBAHMS IIPOJIAX TOTO MJIM MHOTO OpeHa NPpepHUsITHS -3aKa3urKa.

I'maBHoe ornmune 4PL-mpoBaiinepa — pabora ¢ opraHu3anuei-KaueHToM Ha ocHoBe ERP-
CHCTEMBI. JTa CHCTEMa CIIOCOOHA CBECTH K MUHMMYMY PHCKH B IIETIOYKE CO3MaHMS JOOaBICHHOM
CTOMMOCTH 3aKa34HKa.

SPL-mpoBaiinepsl  sBIAIOT c000il TpuUMep HMHTEPHET-JOTHCTUKA —  IIJIAHHPOBAHHE,
pEeTYIUpOBaHWE W KOHTPOJHh 33 BCEMH COCTABISIOMIMMHU EQMHOW IEMH TPAHCIIOPTUPOBKH U
CKIIQAVPOBAHUS TPY30B C TOMONIBIO D3JIEKTPOHHBIX cpeAcTB wuH(popmanmu. SPL-npoBaiigepbt
UCTONB3YI0T MHTEpHET Kak €JUHYI0 BHUPTyalbHYIO IUIOLIAAKY Ui PEIIEHHs IIOJHOIO CIEKTpa
JIOTHCTUYECKUX 3a]au.

ANANENE N NN NN NN
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Oo0partueHue r100aIbHBIX KOMIIAHUH K yCIIyraM JIOTUCTUYECKHX OIIepaTOpPOB 00YCIOBINBACT:
JIydliee OTcJIeKMBaHUE PHIHKOB U 3aIIpOCOB MOTpeOHTENIeH;

YMEHBLICHUE ONCPALIMOHHBIX JIOTUCTUUECKUX U3EPIKEK;

yBEJIMYEHUE POU3BOIUTEIBHOCTH U 3P PEKTUBHOCTH;

MIOBBILIIEHUE CTENICHNU aIaNTallui K BO3MOXKHBIM U3MEHEHHSIM OKPY Karollei cpeibl;
BO3MO>KHOCTH ITPHHATHUS CUCTEMHBIX 1 HHTETPUPOBAHHBIX PELICHUH;

pacmupeHue JoCTyma K MPOU3BOICTBAM MUPOBOTO YPOBHA U IMAUPYIOIINM TEXHOJIOTHSIM;
YMCHBIICHHE PUCKOB,

VIIydIIeHne KadecTBa ¥ TIOBBIIIEHWE CTENEHH JOCTYITHOCTH TPaH3aKIMOHHOH U
ynpaBieHIeckoi napopmarmu [3].

PasBurne T1700aMBHON JIOTHCTHKH COMPOBOXAACTCS OTPAaOOTKOW MpaBwWi (HOPMHUPOBAHHUS
IJI00aJIBHBIX JJOTUCTUYECKUX LIEIeH:

v/ mpopaBarh I06agbHO, HO KOHIEHTPUPOBATH MPOU3BOJACTBO U HCTOYHUKH PECYPCOB Ha
OIHOH TEPPUTOPUU;

v COCPENOTOYMBATH IPOU3BOJCTBO B OJJHOM LIEHTPE, HO MOKYNATh MATEPHAIIBI U KOMIIOHEHTHI
110 BCEMY MUDY;

v COo3JaBaTb MPEANPUATHA 1O AOBOAKC IMPOAYKIWHU HNPpU ABUIKCHHUU IO ICMH IMOCTaBOK B
HaTpaBJICHUH K TOTPEOUTEIIO;

v/ OrpaHMYMBaThL JIOTUCTHKY, IpH paboTe B IIIOOAIBHOM IIPOCTPAHCTBE COKpAIUATh IJIUHY
LEeNH MMOCTABOK, T.€. IO NMPEHMYIIECTBY HMOKYIAaTh MCXOMHBIC MaTepHaibl JIOKAIFHO Y MECTHBIX
MTOCTABIIAKOB ¥ MIPOAaBaTh MPOIYKINIO MECTHBIM MOTPEOUTEIISIM.

I'moGanpHBIE JTOTUCTHYECKHIE LIEMH BCEe B OOJBIICH CTENCHH ONPENENIAIOTCA MOTPEOUTEISIMA U
BEAYIIMMU KOMIIAHUAMU, HAXOAAINUMUCA Ha MOCICAYIOMUX TEXHOJOTHYCCKUX CTaAUAX, KOTOPHIC
B MCpPY CBOCTO BJIMAHUA IBITAIOTCA YCTaHaBJIMBaTb CTaHAAapTbL (TeXHH‘IeCKHe, OKOJIOTHYCCKHC,
KavecTBa), 00s3aTeNbHbIE ISl YU4acTHs B LIETIOYKE CO3/IaHMsI TOOABJICHHONW CTOMMOCTH.

dopmupoBanne U obecnieueHWE (YHKLIHOHUPOBAHMS TJIOOAIBHBIX JIOTUCTHYECKUX —IIeTei
COCTaBJIACT NMPEAMET JACATCIIbHOCTH rI00ATBHBIX JIOTUCTHYECKUX CHCTEM. HpI/I 3TOM caMa rioOaabHast
JIOTUCTHYECKAs CHCTeMa OOHapyXuBaeT ceOsi Ha (hOHE JCHCTBUS JOOBIBAIONINX, HepepadaThIBAIOIINX,
TPAaHCIOPTHBIX ¥ WHBIX XO3SMCTBEHHBIX CHCTEM, OOBCIUHCHHBIX Ui Oornee 3ddexTrBHOTO
pacmpe/eTIeHIs MAPOBBIX PECYPCOB U YIIPABIICHUS] HHTETPUPOBAHHBIM OM3HECOM [4].

OKCIIOPTHO-UMITOPTHEIE  OMEpaldil B TIOOANBHBIX JIOTUCTHYECKUX CHCTEMaX TpeOyroT
TOCYJapCTBCHHOTO PETYIHPOBAHUS M, KaK MPABUIIO, CBSI3aHBI C OOJBIINM, YeM B TPaIHIHOHHOM
JIOTHCTUYECKOM MEHEKMEHTe, 00beMOM HH(pOpMaIHy, 00Jee CIOKHBIM JOKYMEHTOOOOPOTOM.
Pouxe rocymapcTBa B 3TOH cdepe CBOIUTCS K YIOPSIIOYHNBAHHUIO IMOTOKOB AKCIIOPTHO-UMIIOPTHBIX
IpY30B, 3allUTe NpPaB MOTPEOUTENEH, NMPEeJAOTBPALICHUI0 KOHTpaOaH/Ibl 3alpelieHHbIX K BBO3Y-
BbIBO3Y TOBApOB 1 HpOTeKHHOHHCTCKOﬁ IIOJIUTHUKE B OTHOILICHUU OTCUYCCTBCHHBIX HpOHSBO}]HTeJ’Ieﬁ,
TPAHCHOPTHBIX, JKCHEIUTOPCKUX W JPYTUX KOMIAHUM KaK COCTABISIOMMX TIJI00AIBHON
JIOTUCTUYECKOI CUCTEMBI.

Pa3Buruio rinobanbHBIX JJOTHCTUYECKUX CHCTEM COJICHCTBYIOT Takue (aKTOPHI, KaKk U3MEHEHNE
SKOHOMHUYECKOHN TOJIUTHKHA rocyagapCctBa B CTOPOHY MNOAACPKKU PasBUTUA NPOMBIIIICHHOCTH,
TIPUBJICYEHHS] MHBECTHULIUH, PealIM3aluy SHEProcOeperaromux 1 Ipyrux 3K0JIOTHIECKHX ITPOEKTOB,
a TaKkKe PECTPYKTYpU3alMH W YIIyOJeHWs cHelualn3aluk B 3KoHOMHKe. COalaHCHpOBaHHAsS
CTPYKTYpHasi MOJIMTHKA, IIMPOKOE Yy4acTHE B MEXIYHApOIHOM pPa3[elIeHUH TPyJa NPH YCIOBHU
3aIIMTHl OTE€YECTBEHHBIX INPOU3BOJMTENEH, YCHIEHHE MEXaHHW3Ma KOOPJMHAIIMKM HHTEPECOB U
JIeSITEIIFHOCTH TOCY/IapCTBEHHBIX M HETOCYJAapPCTBEHHBIX CYOBEKTOB YIPaBIICHHUS SKOHOMHKOM,
KOTOpBIM COYETaeT €€ TOCYAAPCTBEHHOE pEryJIMpOBaHUE C PHIHOYHBIM U HEPHIHOYHBIM
caMmoperyJupoBaHHEM JKOHOMHKH UM OCHOBBIBAaeTCsS Ha pa3paboTKe CHUCTEMbl IOKa3aTenei
(MHONKATOPOB) BHEIIHEAKOHOMHYECKOW JEATENbHOCTH, paloOHANM3anus ©  yHHpHUKanus
TaMO)KeHHO-Taqu)HOﬁ u HaJIOTOBOM IIOJIMTHUKMH, JIMIICH3UOHHAasA u CepTI/I(bI/IKaHI/IOHHaﬂ
JACATCIBbHOCTD Tpe6y10T MPUHIUITUATIBHO HOBBIX IIOJAXOJ0B, KOTOPBIC BO MHOI'OM CBA3aHBI C
(dhopMupoBaHHEM TIIOOATBHBIX JIOTHCTUISCKUX CUCTEM [6].

[TockonbKy cerofHs SKOHOMHKA W3 WHIYCTPHAIBHOW IUIaBHO NpeoOpas3yercsi B CEPBHUCHYIO, a
YCJIOBHSL PbIHKAa M KOHKYPEHTHOW GOpHObI BO MHOTOM JIMKTYET HE ITPOM3BOANTENb, & IOTPEOUTEIND,
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KOTOpBI JJIsi MHOTMX KOMIAHWH paccpeoTodeH II0 pPa3HBIM CTpaHaM, OCOOEHHO Ba)KHBIM
CTaHOBUTCS OCO3HAHUE IOTPEOHOCTH KJIMEHTOB M YAOBICTBOPEHHE MJAaHHON NOTPEeOHOCTH B
MIOJTHOM 00BeMe.

Hns Kazaxcrana (opMupoBaHHME W DPa3BUTHE IJIOOAIBHBIX JIOTHCTHYECKUX CHCTEM HMMEET
NIEpBOCTEIICHHOE 3HA4YEeHUE, TaK KaK IO3BOJIMT YCKOPHUTh MHTerpauuio KaszaxcraHa B MupoBoe
XO3SIUCTBO, YKPENMUT OTEUYECTBECHHYIO JKOHOMHUKY, MOBBICHT HPECTHXK CTpPaHbl M HPUBEACT K
00IIeMy TOBBIIICHHIO KOHKYPEHTOCIIOCOOHOCTH KaK CYOBEKTOB TJIOOANbHOW JIOTUCTHKH, TaK H
MHBIX OTEYECTBEHHBIX OpraHu3aluii Ou3Heca.
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Abstract: studies on the enrichment of gold-bearing ore of the Bogunai deposit were carried out.
The enrichment was carried out according to two options: gravity and flotation on a concentration
table and a flotation machine. During ore processing, a rich concentrate with a gold content of 54
g/t was obtained at the extraction of 28,8 % from the ore, and a poor concentrate with a content of
14,8 g/t at the extraction of 41,6 % from the ore. The yield of tailings was 91,6 %, the gold content
was 0,81 g/ t, the loss of gold with tailings was 29,6%.

Keywords: ore, enrichment, concentration table, flotation, gold.
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BBenenne IIpoBeneHbl wWcceOBaHHS IO  OOOTAIIEHUIO  30JI0TOCOMEpIXKAMIEH — PyIBI
MecTopoxaeHus «boryHait», 3010T0 B KOTOpOH HaxoauTcs B cynbduaax (tadmn. 1). Mcnonp3oBaHbl
TPaBUTAIMOHHBINA U (PIOTAIIMOHHBIN MeTOIBI oOoramenus [1, 2].

Tabnuya 1. Xumuyeckuii ananus npob pyost mecmopodicoenus «boeynaii»

SiO, Fegou., Cu, Zn, Po, So6us As, Ag, Au,

Mpober | o, % % % % A % vr | rh
T 824 | 42 | 0050 | 0022 | 0026 | 3.09 | 00058 | 145 | 2.35

2 890 | 37 | 0048 | 0023 | 0025 | 2.89 | 00052 | 150 | 2.85

Pyna, n3aMmenpuanace 10 KpYIMHOCTH -2 MM U paccenBaiach Ha kiaccel: -2 +0,63 mM; -0,63 +0,14
mM; -0,14 +0,074 MM u -0,074 mm. Campiii Gorateiii mo 3o050Ty kiace -0,14 +0,074 wmwm,
cojepxkanne B KoTopoMm 6,21 r1/T, HemHOoro OemHee camblii Menkui kmacc -0,074 MM ¢
conepxanneM 3oj0ta 4,65 1/T. CaMble GenHBIE TO 30JI0Ty KpyIHBIE Kimaccel: -2 +0,63 MM ¢
conepxanueM Au 1,61 r/T u -0,63 +0,14 MM ¢ conepxannem Au 2,13 r/T.

Onncanne TeXHOJIOTHH 000TraALCHUS PYAbI

Kaxnplit kmacc KpynHocTH oboramaincs OTIeJIbHO Ha KOHIEHTpaunoHHoM croiie Mapku KII-
30A. CxeMa onbITa ¥ pe3yJIbTaThl 00OTAILCHHUS IIPECTABICHBI B TabIHIax 2, 3.
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Tabnuya 2. Pe3yismamol 0nvimog no epagumayiOHHOMY 6bl0€LeHUIO CYIbPUA08 U3 pyobl

Beixoa, % Conepixanne HsBnedenne Au, %
IpoayKTnbl
0T onepai. | OT HCX. Au, r/T 0T onepanu. | OT HMCX.
I'poxouenue
Knacc -2 +0,63 Mmm 39,72 39,72 1,61 25,44 25,44
-0,63 +0,14 MM 41,82 41,82 2,13 35,34 35,34
-0,14 +0,074 Mmm 8,22 8,22 6,21 20,31 20,31
-0,074 Mmm 10,24 10,24 4,65 18,91 18,91
UTOI'O: 100,00 100,00 2,052 100,00 100,00
Konuentpauus xiacca -2 +0,63 Mmm
Konnentpar 4,13 1,64 14,00 35,87 9,13
IIpomnpoykt 22,78 9,05 1,33 18,75 4,77
XBOCTBI 73,09 29,03 1,00 45,36 11,54
Hroro ki. -2 +0,63 MM 100,00 39,72 1,61 100,00 25,44
Konuentpanus xiacca -0,63 +0,14 Mmm
I KoHTIEeHTpaT 8,49 3,55 18,00 71,87 25,40
II koHuEeHTpaT 1,15 0,48 8,00 4,33 1,53
TIpomnpoykt 7,51 3,14 1,00 3,54 1,25
XBOCTBI 82,85 34,65 0,52 20,26 7,16
Wroro k1. -0,63 +0,14 MM 100,00 41,82 2,13 100,00 35,34
Konuentpanus npoaykros, kinace -2 +0,63 mm u -0,63 +0,14 MM, n3mensueHHbIX 10 0,25 MM
| KoHLIEHTpAaT 3,04 0,37 12,20 29,73 1,79
II koHuEeHTpaT 4,02 0,49 7,00 22,59 1,36
IIpomnpoaykr 3,44 0,42 2,60 7,31 0,44
XBOCTBI 89,50 10,91 0,56 40,37 2,43
HUroro npox .-2 +0,14 Mmm 100,00 12,19 1,24 100,00 6,02
Konnenrtpanus kiace -0,14 +0,74 mm
| KoHLIEHTpAaT 8,76 0,72 54,00 76,12 15,46
Il koHIIEHTpaT 1,82 0,15 15,60 4,58 0,93
IIpomnpoaykr 2,19 0,18 7,00 2,46 0,50
XBOCTBI 87,23 7,17 1,20 16,84 3,42
Wroro ki1.-0,14 +0,74 MM 100 8,22 6,21 100,00 20,31
Knaccuduranus B ruaponukione kiaacca -0,074 Mmm
Tlecku 76,94 7,88 4,90 81,17 15,35
CnuB 23,06 2,36 3,80 18,83 3,56
Htoro kmacc -0,074 MM 100,00 10,24 4,65 100,00 18,91
KoHIileHTpanus meckoB T'HIPONUKIOHA
I KoHIIEeHTpaT 6,27 0,49 59,60 75,63 11,61
II koHIIEHTpaT 1,47 0,12 8,30 2,61 0,40
IIpomnpoaykT 2,97 0,23 5,27 3,13 0,48
XBOCTBI 89,31 7,04 1,02 18,63 2,86
HToro necku ruapoil. 100,00 7,88 100,00 15,35

22




Tabnuya 3. Pesyivsmamol 0nvimog no GpiomayuoHHOMY 8blO€eHUIO CYIbPUA08 U3 pyobl

Beixoa, % Conepixanne HsBnedenne Au, %
IIpoaykTsl
OT onepan. | OT HCX. Au, r/T 0T onepanu. | OT HMCX.
OrnoTanms cynp(puI0B M IPOMIPOLYKTOB IPABUTAIIAN
I KoHIIEeHTpaT 22,89 0,19 12,00 64,78 0,92
II xoHIEeHTpaT 7,23 0,06 10,50 17,61 0,25
Hroro koHneHTpar 30,12 0,25 11,77 82,39 1,17
XBOCTHI 69,88 0,58 1,08 17,61 0,25
HTOro mpoayKT rpaBuT. 100,00 0,83 4,19 100,00 1,42
Ornoranms cynppuaos u3 knacca -0,74 MM
I KoHIIEeHTpaT 8,34 0,85 48,40 85,62 16,19
II koHnEeHTpaT 2,59 0,27 6,40 3,60 0,68
XBOCTHI 89,07 9,12 0,56 10,78 2,04
Htoro knacc -0,74 mm 100,00 10,24 4,65 100,00 18,91

Campiii kpynHbIi kiaace (-2 +0,63 mMm) oboramaercs He 3(PQGEKTHBHO, HA CTOJEC HET YCTKOMH
TPaHUIBI MEXAY KOHIEHTPAaTOM U XBOCTaMH, IIOITOMY TMPUXOAUTCAS HabupaTh OoJbIIOe
KOJIM4ECTBO MPOMIPOIYKTa, BBIXOJ KOTOporo cocraBui 22,8% oT knacca unnd 9% OT UCXOTHOU
poOb1. KoHIIEHTpaT U3 3TOTro Kilacca KPYHMHOCTH TOJIydaeTcst OSIHBIHN, coaepikaHue 30710Ta B HEM
14 r/1, m3Bnedenne ot Maccel 35,9 %, oT mcxomHOU mpoOB — 9,1%. W3-3a mI0Xoro pacKpeITUSL
cynmbpunoB B kimacce +0,63 MM 3HAUMTEIHHOE KOJMYECTBO 30JI0TA MEPEXOAHUT B IPOMIIPOAYKT
18,7% u xBocThI — 45,4 % ot xinacca win 4,8 u 11,5 %, COOTBETCTBEHHO, OT NUCXOIHOU TPOOHL.

Kmace -0,63 +0,14 MM obGoramaercss Oonee 3¢ (GeKTHBHO, Ha CTOJNE HAOIIOAeTCS YeTKas
rpaHuIla pa3eiCHUs, YTO MO3BOJSCT HAOUPATh MEHBIIC IPOMIIPOIYKTA M OOJIBIIE KOHIICHTPATa U
XBOCTOB IO CPaBHEHHIO C MpeAbIAyNINM KiaccoM. [Ipu oboramieHrnn 3TOro Kjiacca Ha CTOJe C
OJHOM MEepeYynCTKON MPOMIIPOAYKTA BBIIEJICHO ABa KOHIIEHTpaTa: I KOHUEHTpaT ¢ coAepKaHUuEeM
3osota 18 r/T npu um3Bneuernun 71,9% ot kmacca u 25,4 % ot pyael, u Il KoHUeHTpaT c
cojepxkanueM 3oi10Ta 8 r/T mpu u3BnedeHun 4,3 % ot kmacca u 1,5% - or pyasl. Beixon
MIPOMIIPOJTyKTa cocTaBui 7,5 % ot onepamnu win 3,1 % oT ucxomuoit npoOsl. [Ipu oboramenun
9TOTO KJacca MOJMYYIIINCE caMble OeTHBIE XBOCTHI ¢ cofepxkanueM 3omota 0,52 /T, motepu 3010Ta
¢ xBoctamu coctaBmwin 20 % oT oneparuu Wik 7,2 % OT HCXOIHO MPOOHL.

[IpomnponaykTel KpynHocTbio -2 +0,63 MM u -0,63 +0,14 MM HOUM3MENBYATUCH O KPYITHOCTH -
0,25 MM u oOoramanvich Ha CTOJIE C YETHIPbMS IEPEYHUCTKaMU MPOMIIPOIYKTOB. bombimoe
KOJIMYECTBO TIEPEUUCTOK CBS3aHO C TEM, UYTO JallbHEHIee H3MEIbUeHHE INPOMIPOAYKTa HE
MIPEAINOoJIarajioch. B Mpou3BOICTBEHHBIX YCIOBHIX MPOMIPOAYKT B TAaKHX CIydasX 3aBOPauYUBaIOT
Ha TPEIBIAYIIYI0 ONEpalfi0 W, TAaKUM O00pa3oM, B JT1a0OPaTOPHBIX YCJOBHSX 3TO JOCTHUTAETCS
OOJBIIMM KOJMYECTBOM TIEPEYHCTOK, B HAIIEeM clydyae MPOBEIEHO YeThipe mnepeductku. I[lo
BHEIIIHEMY BUJY KOHIIGHTPAT pa3esicH Ha Oorateiii - | KOHIIEHTpAT ¢ coaepkaHue 3o0mota 12,2 r/t
npu u3BliedueHnu oT onepauuu 29,7 %, ot ucxogHou npoosl — 1,8%, u Genublii 11 koHIEHTpAT C
cojiepKaHueM 30JI0Ta 7 T/T Tpu u3BIedeHnun ot omeparuu 22,60 %, ot ucxoaHoi mpoosr — 1,3%.
[otepu 3070Ta ¢ XBOCTAMH IIPOMITPOAYKTOBOTO ITUKIJIA cOCTaBWIH 2,4 % OT MCXOIHOH mpoOsl. M3
MPOMIIPOIYKTa, MOJYYCHHOTO TPU OOOTAICHHUH, NOW3MEIBYCHHBIX MPOMIIPOIYKTOB, CYIb(HIBI
BBIJICJICHBI ()IOTANKEH COBMECTHO C IPYTHMU MPOMITPOTYKTAMH.

Knacc kpynsocteio -0,14 +0,74 MM oOoramiaics Ha KOHIIEHTPAIMOHHOM CTOJIE C YETHIPHMS
MEPEYNCTKAMHU TMPOMIPOAYKTOB C JOPa0OTKOW OCHOBHOTO THpOMIIpoAykTa (uorarnueir. [Ipu
oOorameHnuy 3TOrO Kiacca IONydYeHBl Ooyiee OoraThle KOHIICHTPATHI, YeM IpH OOOTralleHHH
KPYIHBIX KJIACCOB. BO3MOXHO, 3TO CBS3aHO C JIYUIITUM PACKPBITHEM CYIb(UIOB.

Copepxanue 30510Ta B | KOHIIEHTpaTe cOCTaBWIO 54 T/T NMPU U3BIEUEHUH OT Kiacca 76,1 %, ot
nucxonHou mpodsr — 15,5 %. Coxmeprxanue 3os10ta Bo I xoHIIEHTpaTe — 15,6 /T, IpH U3BIEYCHNH OT
knacca 4,6 %, a ot ucxoguou npoosr — 0,9 %. CoxepxaHue 30J10Ta B XBOCTaXx COCTaBWIO 1,2 T/T.
IToTepu ¢ xBocTamu oT Kinacca 16,8%, oT ucxomHo# mpoosr — 3,4 %.
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Kinacc kpynHoctn -0,074 MM oborarascs 1o AByM BapuaHTaM: IpaBHTanuei ¥ (ioTauen.

Pe3ynbraThl, Mosy4eHHbIC 110 TPaBUTALUK U (BIOTALMK, HY)KHO CyMMHpOBaTh. B Tabmunax 2 n
3 pe3ynbTaThl MPHUBEICHBI pa3ieibHO, T.e. eciu Obl kiacc -0,074 MM oboramancs HOJHOCTBIO
rpaBUTanMel uimM QroTamuen.

[epen oboramienuem kiacca -0,074 MM Ha KOHIIGHTPAIIMOHHOM CTOJIE U3 HETO OBLIM YAaJeHBI
TOHKHE IIUIaMbl KJIacCU(UKAUEH B THAPOIMKIOHE, TOCKOIbKY TOHKHE IITaMbl 00OTAINAlOTCA Ha
crone He 3¢pdekTnBHO W MemaroT pasgencHuio. ComepaHHE 30JI0Ta B CIMBE THAPOLIUKIOHA
coctaBmIo 3,8 T/T, mOTepH O CIMBOM cocTaBwin 18,8% oT muTaHus ruapounkiona wi 3,6 % ot
HCXOIHOW MPOOBI. BRIX0 TIECKOB, KOTOPEIE 00OTamaiich Ha CToJie COCTaBWI 77 % OT muTaHHA
ruAporuiiiona uwin 7,9 % ot umcxomHoi mpoObl. OOoramieHHe MPOBOAWIOCH C HYETHIPHMS
MEPEUNCTKAMH POMIPOIYKTOB, IOCIECIHUN NPOMIIPOAYKT HaImpaBisuics Ha ¢uoranuto. [Ipn
oboramennn kinacca -0,074 MM mosydeH OoraTblii KOHIIGHTpAT C CojepXaHueM 3onota 59,6 /1, ¢
u3BiIeueHueM ot kiacca 61,4 % wm 11,6 % oT ucxomHod mpoObl U OCHAHBIA KOHIEHTPAT C
coneprxkanueM 30y0ta 8,3 /T u m3BneueHueM 2,1 % ot knacca win 0,4 % OT UCXOJHON MPOOHI.
Ilorepu 3050Ta Cc xBocTamu cocraBwiu 15,1 % ot kmacca umm 2,9 % - or pyas. U3
MPOMITPOIYKTOB KpynHocThio -0,25 mm, -0,14 +0,074 u -0,074 MM cynbpduabl JONOIHUTEIBHO
BBIJICNICHbl ()JIOTalMel, MpU 3TOM IOJyYeH KOHIIEHTpaT ¢ coaepxkanueM 3onora 11,77 r/T n
W3BJICYEHHEM OT UCXOAHOH npoos! 1,17 %.

Mo ¢noranmonnomy Bapuanty pyna — 0,074 mMm oboramamuck 0e3 kmaccupuxanuu. [Ipu
¢utotaninu 0OpasyerTcs meHa, M 9acTh NpoxaykTa (uotupyercs 06e3 peareHToB. B momyuenHoM 0e3
pEareHTOB NMEHHOM IPOJYKTE COAEPKUTCS OOJBIIOE KOIWYECTBO KBapla, HO NPH 3TOM OoJbIIas
9acTh CyNb(UAOB OCTacTCs B KaMepHOM mpoxykre. s ¢moranum ocraBmumXcst cyab(HIOB BO
¢rotanuio nojaBaics OyTUIIOBBIA KCAHTOreHAT Kaius B konuuecTBe 40 T/T nmutaHus QJiotanuu u
BenieHuBatesib T-80 — 10 r/t. KoHIeHTpaThl, moJydyeHHBIC MpU (QIIOTAIMH 0€3 PEearcHTOB U C
peareHTaMu, OOBEIMHSUINCh W NEPEUYHMIIAINCh 0e3 pearcHTOB JBa pa3a. XBOCTHI | mepedncrky,
coJieprKalliie He3HAUUTEIbHOE KOINYECTBO CYIb()UA0B, 00beIMHEHBl ¢ XBocTaMu (uiotanuu. [Ipu
¢dioTanMu MOJIydeH KOHIIGHTPAT C cojepaHueM 30j0Ta 48,4 1/T mpu wm3Biedenuu 85,6% ot
oneparuu ui 16,2 % oT MCXOIHON MpoObl, U OEIHBI KOHIEHTpAT C colepxaHueM 6,4 T/T u
H3BIICUEHUEM OT omepanuu 3,6 % u ot ucxomguoro 0,7 %. [lotepu ¢ XBocTaMu MpH 0OOTAIICHUT
¢uroranmeit cocrasunu 2 %. Takum oOpasom, mpu oboramenun kiacca -0.074 mm Quoranuen
noxydeH Oosee OeTHBII KOHIIEHTPAT 110 CPAaBHEHMIO C I'paBHUTAIMEl, HO U3BJICUCHNE 30JI0Ta BBIIIE
4,6 % ot pyasl unu Ha 21,2 % - oT Kiacca.

CymMmapHsble pe3ysbTaThl 000TralleHns IPUBEAEHBI B TabnuIe 4.

BoraTple KOHIIEHTPATHI MOJYYECHBI TOJIBKO OT oboramienus kimaccos -0,14 +0,074 mm. Cpemnee
CoJlIepKaHue 30JI0Ta B OoraToM KOHIEHTpaTe 54 r/T Beixof ero 1,3%, ussneueHue ot pyast 28,8%.
ITpu oborammeHun KpyIHBIX KJIACCOB U IPU JOBOJKE IIPOMIIPOTYKTOB MOJIyYaIOTCS TOJIBKO OeTHBIE
KOHLIEHTPAThl CyMMapHbIH BBIXOJ] TaKUX KOHIEHTpaToB 7,07 %, coaepkanue 30501a B HUX 14,8 /1
TP U3BJIEYEHUH OT pyabl — 41,6 %.

ITokazano, 4To Tpu oOorameHuu pyabl KpymHocThio +0,14 MM mosydaroTcs TOJIBKO OemHbIe
KOHIIEHTPATHI C CoJiepkaHueM 3o0JioTa 14-18 r/T mpu 3TOM H3BJIEUEHHE 30J0Ta OT Kjacca Mpu
kpynHoctd -2 +0,63 MM cocraBuio Bcero 35,9 %, OonbliMe MOTEPH C XBOCTaMH H
MIPOMITPOTYKTaMH OOBSICHSIOTCS KaK HU3KUM COJIEp)KaHHMEeM 30JI0Ta B 3TOM kiacce 1,61 /1, Tak n
HEJIOCTaTOYHbIM packpbiTeM cynbpumoB. Ilpm oboramennn xmacca -0,63 +0,14 mm
OINepalMOHHOE U3BJIEUEHHE 30JI0Ta Bo3pacTaeT 10 71,9 %.

BoraTbie KOHIIEHTPATHI C COAEPIKAaHUEM 30JI0Ta B CpelHEM 54 I/T TOJIydeHBl IPH 000TaIlleHUN
pyzst kpymHOcThio -0,14 +0,74 MM 76,1 % npu rpaButanimonHoM oboramenun u 85, 6 % - npu
(broTarmoHHOM.
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Tabruya 4. CymmapHuie pe3ynrvmamel 0602awenus pyovl mecmopoxcoenus «bozynaiiy

IIponyKThbI Boixog, % | Coaep:xxkanue Au, r/t | M3Binedyenne Au, %
I KoHIIEHTpAT, B T.4. 7,07 23,45 65,90
-2 +0,63 MM 1,64 14,00 9,13
-0,63 +0,14 Mm 3,55 18,00 25,40
-0,14 +0,074 mm 0,72 54,00 15,46
-0,074 MM (TpaBUTAIIOHHEII) 0,31 59,60 7,35
-0,074 MM ((hIOTaIMOHHEII) 0,31 48,40 5,96
0T 10pabOTKH MPOMIIPOJYKTOB 0.37 12.20 179
rpaBUTalUeH
0T 10pabOTKH MPOMIIPOJYKTOB 0.17 12,00 0.81
¢doTanment
II xOHIIEHTpAT, B T.4.: 1,34 8,48 4,51
-0,63 +0,14 mm 0,48 8,00 1,53
-0,14 +0,074 Mmm 0,15 15,60 0,93
-0,074 MM (TpaBUTAIIOHHBIH) 0,07 8,30 0,23
-0,074 MM (¢IOTaIMOHHBIH) 0,10 6,40 0,25
OT JOPabOTKH NPOMIIPOJYKTOB 0.49 7.00 1.36
rpaBUTALIUCH
0T 10paboOTKH MPOMIIPOJYKTOB 0,05 10,50 021
¢doTanmet
XBOCTBHI, B T.4. 91,59 0,81 29,59
-2 +0,63 MM 29,03 1,00 11,54
-0,63 +0,14 mm 34,65 0,52 7,16
-0,14 +0,074 mm 7,17 1,20 3,42
-0,074 MM (TpaBUTAIIOHHBIH) 445 1,02 1,81
-0,074 MM (¢hIOTaIIMOHHBIH) 3,36 0,56 0,75
OT JOPabOTKH NPOMIIPOJYKTOB 10.91 0.56 2.43
rpaBUTAIMEH
OT J0pabOTKH MPOMITPOTYKTOB 0.53 1.08 0.23
¢doTanmet ’ i ’
CnuB rHApONMKIOHA 1,49 3,80 2,25
3akiouenne

Bcero npu oboraiiieHHu pyabl MOJyUYSHBI OOraThiii KOHIIGHTPAT C COACPIKaHUEM 30JI0Ta 54 T/T
pu W3BJIeYeHHH OT pynsl 28,8 %, Bexon ero cocrtaBun 1,34 % u OenHbIil KOHIIEHTpAT ¢
conepxkanueM 14,8 1/T npu usBiaedeHun ot pyasl 41,6 %, ¢ Beixogom 7,07 %. Beixoq XBOCTOB
cocraBui 91,6 %, conepxanne B HuX 30i10Ta 0,81 1/T, moTepu 30110Ta ¢ XBoctamu 29,6 %.
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Annomayusn: cymv Hacmoswel pabomvl 3AKIOYEHd 8 UCCIe008AHUU MEXHONO2UU 1O
nepepabomke KOHYEeHMpamos, NOIy4eHHbIX u3 pyod boeynaescrkozo mecmopooicoenust ¢ nonyuenuem
KOHYEHMPUPOBAHHO20 NPOOYyKmMa 61a2opoonbix memannos. Ilpu npogedenuu ucciedosanuil
U3YUeHbl MEeXHONIO2UU 00IHCUSA KOHYEHMPAMA, 2UNOXIOPUIMHO20 U36TIeUeHIUs 3010Mad U cepebpa u3
02apK08, MEXHONO2UL NIAGKU, 6 MOM YUCIe C UCNONIb308AHUEM CEUHYA 6 KAUeCcmee KOLIEeKmOopd.
Bce mamepuanvt neped eviwjerauueanuem axKmusupogaiucs 6 J1a6OpamopHou NIAHEMApHOU
menvHuye. Ilpu eviwyenauusanuu ussneyenue 3oaoma 8 pacmeop cocmaguio 90-95%. Hatioenvl
pedcumbl NIABOK, NPU KOMOPbIX OCHOBHASL YACTb 3010Ma KOHYEHMPUPYIOMCSL 6 WmMelHo8ou pase.
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Abstract: the essence of this work is the study of technologies for processing concentrates obtained
from the ores of the Bogunaevsky deposit to obtain a concentrated product of precious metals.
During the research, the technologies of concentrate roasting, hypochlorite extraction of gold and
silver from stubs, and melting technologies, including those using lead as a collector, were studied.
All materials were activated in a laboratory planetary mill before leaching. During leaching, the
recovery of gold in the solution was 90-95 %. The melting modes in which the main part of the gold
is concentrated in the matte phase are found.
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O0:xur 00ryHaeBCKMX KOHIIEHTPaTOB

s pa3pabOTKHM TEXHOJOTHHM IepepabOTKM KOHIIEHTPATOB, ITOJIyYEHHBIX M3 pyA boryHaeBckoro
Mectoposkaenus [1] mo KoMOMHMpPOBaHHOW (IIOTO-TPAaBUTALIMOHHON cxeMe oOoramieHust OHH  ObUIN
00BeIMHEHBI (XNMUYECKUH cOoCcTaB 00bEIMHEHHOTO MPOIYKTA IPUBEEH B Ta0M. 1).

Tabnuya 1. Xumuyeckuii cocmas 06be0uneHn020 GromozpasumayuonHo20 npooyKma

Au, Ag, Fe, Cu, Zn, Co, Ca, Mg, As, S, SiO,
r/T r/T % % % % % % % % %
51,1 97,6 31,6 0,93 6,08 0,047 0,74 0,13 0,1 43,77 3,94

[lepBoHavasbHO OBTH TPOBEAEHBI HCCIeNOBaHUS (Tabm. 2) mo oOXHTy OOTyHaeBCKHX
KOHIIEHTPATOB U IOIyYEHBI OTapKH:

orapok 1 — orapok mocie TepMoIn3a MbIIIbSKA;

orapok 2 — orapok HocJie JIETKOI'0 OKUCIIUTEIILHOTO 00KNTa;

orapok 3 — orapok HocJie BEICOKOTEMIIEPaTypHOT0 OKUCINTEIBHOTO 00XKHTa.
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Tabruya 2. Xumuyeckuii cocmag npoOykKmos nocie mepmuieckol 06pabomku 602yHae8cKo20 KOHYEeHmMpama

Tponyxr Conepxanune, % (Au u Ag B r/T)

Au Ag Fe Cu Zn Co Ca Mg As S
Orapoxk 1 69,9 | 133,7 | 433 | 1,27 | 8,33 | 0,064 | 1,01 | 0,18 - 17,8
Orapok 2 823 | 1574 | 51,0 | 1,50 | 9,81 | 0,076 | 1,20 | 0,21 - 9,0
Orapok 3 773 | 1479 | 47,8 | 1,41 | 9,21 | 0,071 | 1,12 | 0,20 - 0,3

I'unox;10puTHOE BhIIEJAYHBAHHE OTAPKOB

[IpoBeneHsl WcceNOBaHUS TUIIOXJIOPUTHOTO croco0a W3BIEUEHMS! 30J0Ta W3 OrapKoOB
OOryHaeBCKHUX KOHLICHTPATOB. DKCIIEPUMEHTHI MPOBOJMINCH HAa YCTAHOBKE, BKJIIOYAIOIICH B ceOst
CTeKJIAHHBIE cTakaHbl (200 Mi1) M MelanKy ¢ IPpUBOJOM. PacTBop rumoxiaopura HaTpUsl TOTOBUICS
MEKTPOIUTUYECKUM METOJIOM U3 PacTBOPA XJIOPUCTOTO HATPUS.

BrimenaurBanie IpOBOIMIOCH B CIIA0OKHCIION cpene (A1 CHATHS MAacCUBUPYIOMIUX 30JI0TO
IUICHOK) COTJIACHO pEeXMUMaM, pa3pabOTaHHBIM Ui THIOXJIOPHTHOTO  BBIIIETAYMBAHUSA
JiparMeTayioB u3 koHueHrparos Capanunckoro 'OK [2].

Bce wmarepnansl mepen  BBINIETAYMBAHHEM AKTUBHPOBAINCH B TEUCHHWE 3 MUHYT Ha
nmabopaTopHOM akTuBatope maMenpuutene JIAUP-0,015 [3]. dns s5KCepUMEHTOB MCIIOJIF30BANIACh
¢dpakuus Matepuana KpymHocTeio MeHee 0,074 MM.

IIpu BeImenaunBaHuu orapka 1 B pactBop mepexogmiio 50-60 % Au, mpu OCTaTOYHOM
conepxanuu Au B keke 15-20 /1. Uto 00BbsICHSETCA, KaK U B ClIyyae CapalMHCKUX KOHIIEHTPATOB,
pacxoJ0OBaHHEM AaKTMBHOTO XJOpa Ha HAYIIHE MapajuleIbHO PEaKIUM OKHUCICHUS 30JI0Ta U
CyIb(QUITHON CEePHI.

B cnyuae BblenaduBaHUSA OTapkoB 2 M 3, MPOMIEAIINX CTAJUI0 OKHUCIUTEIHHOTO OOKura
(necynbdypuszaruio), BCIeACTBUE MPAKTHYECKH MOJTHOTO OKHCICHUS MUPUTHOW W MHUPPOTUHOBOM
cepbl aKTUBHBIH XJIOp pacxoayercd Ha okuciieHue Au. Ilpu BelenaunBaHUM ITHX MaTepHalOB
U3BJICYEHHUE 30JI0Ta B pacTBOp cocTaBmwio 90-95% mpu ocTaTOYHOM COAEPKAHUH 30JI0Ta B KEKax
1.5-2 r/T.

BapuanTsl ni1aBk 00ryHaeBCKMX KOHIIEHTPATOB

Pe3ynbTaThl XUMHUECKUX W TEPMUYECKUX HCCIICJOBAHUN JAIOT OCHOBAHHUE JJISI PACCMOTPEHUSA
BO3MOXKHOCTH TIepepabOTKH OOTyHAaeBCKMX KOHIIEHTPATOB aBTOTCHHOW B3BEIICHHOW IIIABKOIL.
OCHOBHBIMU INPEATIOCHIIIKAMU 3TOMY SBIISIETCSI HU3KOE COJEpP)KaHHE MBIIIBSKA M BHICOKOE — CEpBHI,
JIOCTATOYHOE ISl aBTOI'€HHOTO MpoIlecca C HKCIOJb30BaHHWEM TeIuia ropeHus cyiabhumos [4].
Hcxoanas npoba KOHIIEHTpaTa B OCHOBE COAEPKHUT CyIb(MUIBI JKeje3a (MUPUT) U He3HAUYNTENbHOE
KOJIMYECTBO CHIIMKATOB. Tak, cymMMa elle3a U Cepbl B HEM coOCTaBisieT > 75%, a, BKITo4as
CyIb(UIBI THKEIIBIX META/UIOB I[BETHBIX METAIUIOB ~ 85 %. C yueTroM umerorieiics Biaaru (~4-6%)
JTOJISI HEPYAHBIX COCTABIISAIONIMX TOCTUTaeT Beero okoso 10 % B 1.4. SiO; ~ 4 %.

W3 Bcero M3MOXKEHHOTO MOXKHO CHENaTh BBIBOJ B IIOJb3Y BO3MOXKHOTO HCITOJIb30BAHMS
ABTOTEHHOM B3BEUICHHOM IUIaBKH JUIA IIepepaboTKH OOryHAaeBCKMX KOHIEHTpaToB. Ilpum sTom
30JI0TO M cepeOpo KOHLIEHTPHUPYIOTCS B METAJUIMUECKOH MeIM M M3BICKAIOTCS W3 Hee IpH
paduHMpOBaHMM TOCHEIHEH, IIMHK W3BJIEKaeTcs M3 IIIaka ¢ MOoJydYeHWeM Oemwi, a cepa H3
CEPHUCTOTO ra3a NepeBOAUTCS B AIEMEHTAPHYIO.

Pa3pabarsiBaeMasi TEXHOJIOTHS TIPENyCMaTPUBAET MOJTYYEHHE KOMIAKTHOTO MajJOTOHHAXKHOTO
MIPOAYKTa C KOHIEHTPHUPOBAHHWEM B HeM OJaropofgHbIx MeTauioB (Au u Ag) W HOIyYeHHEM
OTBAJILHBIX NMPOAYKTOB ITyCTOH MOPOABI (COeNNHEHNH Kele3a, CHIINKATOB, CEPBI) C BO3MOKHOCTBIO
WX WCIIOJIb30BAHMS B XO3SUCTBEHHOM JCSITENLHOCTH, T.€. B KAUYECTBE TOBAPHOTO MPOAYKTa [5, 6].

[TmaBku mpoBoAMIN B 71aOOpAaTOPHOM INAXTHOW CHIMTOBOBOM IEYM B alyHAOBBIX THIJIIX C
mmoJlaueil AyThsl Ha MOBEPXHOCTH paciuiaBa M 6e3 Hero. IIpoOsl B TBOWHBIX THINIAX HATPEBAIH 10
TpebyeMoil TemmepaTypsl W Jajiee BBIIEPKUBAIU TMPHU dTOW TemmepaTrype oT 15 mo 60 muH B
aBTOMAaTHUYECKOM PEKUME.

[TomyueHHbIe pe3ysbTAaTHl ONBITOB ITOKa3bIBAIOT, YTO 0OoJiee YETKOE pas3/esieHHe IITeHHa OT
LIJJaka TPOUCXOJUT IPH IOBBIMICHHBIX A00aBkax M muxTy SiO,, NP ITOM OTMEYaeTcs |
OnaronpusITHOE paclpeselieHHe 30J10Ta U cepedpa Mexny paciuiaBamu. Tak, 6e3 BBegenust SiO,

pazaciaceHue, NPaKTUYCCKHU, OTCYTCTBYET, a COACpPKAHUEC 30JI0Ta U cepera B IUTCHHOBOH H
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nutakoBoi yacTsax onmusku. [pu BBenennu 1o 30% SiO, 0T UCXOAHOM MAacChl KOHIICHTpATA IITCHHA
M [UIAK XOPOLIO OTACISIOTCA JPYyr OT Jpyra, a 30JI0TO U Cepedpo MOYTH IIOJHOCTHIO
KOHIICHTPHUPYIOTCS B IITEHHOBOH (ase.

[lpu BBeIEHWM CBHHIA B INUXTY OJaropoJHBIC METAUIbI KOHICHTPHUPYIOTCS B OCHOBHOM B
CBHMHLIOBOM pacIUIaBe, XOTS 4acTh UX OcTaeTcs B ITeiHe [7]. OmBIThI MOKa3alH, YTO HATUYHE B
OIMXTEe Ccepbl o0yclaBiaMBaeT oOOpa3oBaHWE B pacIiUlaBe IITEHHOBOTO CJOs, B KOTOPOM
KOHIIGHTPHUPYETCS HEKOTOpOe KOJHMYECTBO 30J0Ta U cepedpa. [Ipm »TOM 3HaunTenmpHas 4YacTh
CBUHIIA CyTbQUANPYETCI W TEPexXOOUT B IITEHH, YTO HEONarompusATHO CKa3bIBaeTCs Ha
pacIpeseneHny 300Ta 1 cepedpa mo npoaykram IaHkd. [Ipu BBegeHnu B muxty 1o 50% SiO2
OT WCXOJHOW MacChl KOHIICHTpaTa IUIAK HOXydaeTcs: 0oJiee KUAKOTCKYIHM U JIyUIle OTACIACTCS
oT mrTeliHa. BBemeHWe CBHWHIA TPW TOBBIIMICHHBIX COMCPKAHHUAX CEPHl B IMIMXTE MPHBOIUT K
00pa30BaHUI0 TAJCHUTOBOTO (CBUHIIOBOrO) MITCHHA, B KOTOPOM KOHIICHTPUPYETCS 3HAYUTEIHHOU
4acTh OJArOpOIHBIX METAIUIOB. [103TOMY, IIPU MCMOJIb30BAaHUH JTAHHOW TEXHOJOTHH HEOOXOAUMO
BECTH MPOIIECC Ha MAKCHMAIILHBINA BBIBOJI CEPhI M3 PACIUIaBa, COXPAHASA HEOONBIIOE KOJIHMYESCTBO B
HEM IITelHa, Kak 000POTHOTO MPOMIIPOIYKTA.

3akioueHue

IIpoBeneHHass  cepust  JaOOpPAaTOPHBIX  HCCICAOBAHWIA  TMOKa3ana  MPUHIUIHAAIBHYIO
MIEPCIICKTHBHOCTh Pa3pa0OTaHHBIX TEXHOJOTHHA BBIMICTAYMBAHUSA W IUIABKH [UIA  TIONyYCHHS
KOHIICHTPHPOBAaHHOTO MPOAYKTA 30JI0Ta U cepedpa mpH mepepadoTke KOHIICHTPATOB, IMOTYIeHHBIX
u3 pya boryHaeBckoro MecTOpOXKICHMS.
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MH®OPMALNMNOHHOE OBECHHIEYEHUE METOJAOB U3SMEPEHMSI
ANDIJIEKTPUHYECKHUX CBOUCTB NNOTIJIOIIAIOIUX KUAKOCTENU
Kacumosa C.P. Email: Kasimovall79@scientifictext.ru
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Annomayun:  npeonodxceHa  Memoouka — yuema — CUCMEMAMUYECKUx  OWUOOK — u3MepeHus:
OUINIEKMPUYECKUX CBOUCTNE HCUOKUX OUDEKMPUKO8 8 OUANA30HEe C8EPXBbICOKUX wacmom. Memoouka
OCHOBAMA HA KOMNBIOMEPHOU 00pabomre UHGOPMAMUEHBIX OAHHBIX O NOJONCCHUU U 3HAYCHUU
IKCMPEMYMOB IKCHEPUMEHMATLHO HatideHHoU 3agucumocmu p(l) arcuoxkocmu. I1o dannvim usmepenus
IMUX NAPAMEMPO8 ONPedeNsIOMCs ONMUHA INEKMPOMASHUMHOU GOTHbL U CIMENEHb ee 3amyXaHus 6
sewecmee, a No HUM — UCKOMble 3HAUEHUsL OUITIEKIMPULECKUX CBOUCNE IHCUOKOCTIU.

Kniouegvle cnosa: dcuokuil OudIeKmpux, OUBIEKMPUYECKAs NPOHUYAEMOCTb, OUDICKMPUYECKue
nomepu.

DATAWARE OF THE MEASURING METHODS OF THE DIELECTRIC
PROPERTIES OF ABSORBING LIQUID
Kasimova S.R.

Kasimova Sevda Rasim - Doctor of Philosophy in Physico-Mathematics Sciences, Associate Professor,
ENGINEERING PHYSICS AND ELECTRONICS DEPARTMENT,
AZERBAIJAN TECHNICAL UNIVERSITY, BAKU, REPUBLIC OF AZERBAIJAN

Abstract: the methods of the record of the systematic measuring faults of the dielectric properties
of the liquid dielectrics in the diapason of the microwave frequency, is submitted. The method is
based on the computer processing of the information database on the provision and significance of
the extremums, experimentally found on the dependence of the reflection of the wave from the
thickness of the liquid layer. On the basis of the metering of these parameters the length of the
electromagnet wave and the degree of its attenuation in the substance, on themsearching indices of
the dielectric properties of the liquid.

Keywords: liquid dielectric, dielectric constant, dielectric losses.

VIK 621:3.035.222.7.:621.317.335.3

[Ipn omnpeneneHnM IUINEKTPUYECKUX CBOWCTB MONAPHBIX JKMIKOCTEH HA CBEPXBBICOKHX
YacTOTaX  LIMPOKO  HWCIIONB3YIOTCS ~ METOJBl ~ M3MEPEHHWs, OCHOBaHHbIE Ha  aHaJIM3e
SKIEPUMEHTANILHBIX 3aBUCUMOCTEl MOyt KO3(QQHUIMEHTa OTPaKEHHUS BOJHBI P OT TOJIIWHBI [
cinos BemectBa [1,2]. Jlns ynydimieHMs TOYHOCTH ONPENENICHHUS TUAJIEKTPUYECKUX CBOMUCTB
MOTJIOIIAIOIINX JKUAKOCTEH MpeIo)kKeHa METOINKA y4eTa CUCTEMAaTHUECKUX OIIHOOK U3MEPEHHS U
HaXO0’KJCHNS UCTUHHBIX 3HAYCHNH NCKOMBIX BEITHYHUH.

HccnenoBanne (hyHKIIMOHAIBHOW CBSA3M MEXKTY MCKOMBIMH AMDJIEKTPHYECKUMHU KO3 DUIICHTaMH
1 TH(OPMATUBHBIMH MApaMEeTPaMH 3aBHCHMOCTH OTPaKEHHOTO CHTHAJA OT TOJIIIMHBI CIOS KHUAKOTO
BEIECTBA NPOBEAEM B OOIIEM CIIydae paclHpOCTPaHEHHs SJIEKTPOMArHUTHOW BOJIHBI B KOAKCHAIBHBIX
CHCTEMax WM B cBOOOIHOM mpocTpaHcTBe [3]. M3BecTHO, 4TO MpH (PUKCHPOBAHHOW JUIMHE BOJHBI A

MAJAIOIIEr0 M3Ty4eHHsI KOMIUIEKCHAs BEJIMIMHA KOI((UIMEHTa OTpaKeHUsI BOJIHBI O OT TOJIIMHEI /

CJ1051 BEILIECTBA, PACIIONOKEHHOIO B METAJUIMUECKON U3MEPUTENBHOM slUEKe paBHA

5= Zthyl - Z, : )
Zthyl+Z,

2T —
re: y= iTJg“ — MOCTOSHHAS PACIPOCTPAHEHHsT BOJIHBEI B MCCIIEayeMoM BemiecTse; Z0, Z —

BOJIHOBBIC COIPOTHBIICHHUS COOTBETCTBEHHO BO3IyXa U BCIICCTBA; €
JIUDJIEKTPUUECKOH.

— KOMIIJICKCHBIC 3HA4YCHUA
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OGosHaunM 1 — Iy =~/ € —i€" I ciaydas M3MEpEeHHsl KUIKOTO JMDIEKTPUKA. 31eCh 7, ) —

KOS(l)(i)HHI/ICHTBI NOpejioMJICHUA W TOIVIOIICHUSA  BCIIECTBA, KOTOPBLIE CBA3aHbBI C  €T0
)II/IBJ'ICKTpI/I‘{eCKOI\/’I MPOHUIIAEMOCTBIO gu AUDBJICKTPUICCKUMMU IMOTCPSAMU &:

' 2 2

g=n"—y", &=2ny .

Torma umeem, 4To
yl=i%(n—ix)ﬂ%(l—iy):zmyﬂznx 3)

d

BoJTHOBOE COTPOTHBIICHUE U3MEPSIEMOTO KUAKOTO AUIIICKTPUKA
Z=Zy/n(1-iy)

1 sh(4mxy)— ysin(4nx) |
E= : ; “)
n(l+y?) ch(4my)+ cos(4mnx)
o 1 ysh(4mxy )+ sin(47x)

Cnll+y?) eh(4mey)+ cos(4mx)

U3 ypasHenwii (1) u (4) cnenyer, 4To MOayIb KO3 (dUIIMEHTa OTPaKEHUSI BOJIHBL P PaBeH
(E-1) -F?

PV (E+ ) F ©)
(+»h=\RR,:

rne R =th2mxy — ytg2nx ; R, = cth2mxy + yctg 2nx

Beeaem 0003HaUeHNA

tg2mx
B="5T
th2mxy ™

Bl'-B=4", (8)

rae napameTp A: - I’l2 1+ o= 1— ? — ONIPEAEIACTCS TOJIBKO AUDJICKTPUICCKUMU
y p

Kak crnenyer w3 ypaBHenus (8), mapamerp B Tarke OINpeNessieTcsl ANdIEKTPHYECKUMHU
CBOMCTBaMH BEIIECTBA.

1 1+44% -1
B =——=——7——; )
B, 24

B nepBoM npuOIMKeHUH MOXKHO CUUTATh, YTO SKCTPEMAIBHBIM 3HAYEHHSIM 3aBUCUMOCTH P(X)
COOTBETCTBYIOT 3HAYECHUSIM TOJIIMHBI CJIOSI U3MEPSEMOT0 BEIIECTBa, KPATHBIM Ay/4 [4]. Mcnonb3ys
9TO JIOMYIICHHE, MOIYYNM, 9YTO B CIy4ae M3MEPEHHUS KUAKOTO IIAIEKTPUKA TOIIIUHEI C10s B M-
oM U N-OM MakCUMyMe 1 MHHUMYME (YHKIMH P(X) OyAyT COOTBETCTBEHHO PaBHBI
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— lmax — M lmin (2N—1)

Xirax = max 5 Xmin = = + A in s 10
L, 2 r, 4 (1o

Pemas coBmectHo ypaBHeHus (1) m (6), mOIy4MM Ccleayiomiee BBIPAXKCHHWE IJISI MOMIYIIS
K03(h(pULKEHTA OTPasKEHNUS BOJIHBI P, B SKCTPEMAIBHBIX TOUKaX QyHKIUH P(x) [5]

JR —JR,
—‘\/RTJF\/RT‘. (11)

Tak kak Momynb Kod(p¢HIMEHTa OTPaKEHHUsI BOJHBI P CBA3aH ¢ KoddduimeHToM crosuei

P, =

BOJIHBI 1] COOTHOLIEHHEM D = (T] - 1) / (1’] + 1) , To U3 ypaBHeHu#l (11) ciaenyer, 4To BeaMYHMHA

ko3(uLKeHTa CTOSYEH BOJHBI 1), B TOYKaX 3KcTpeMyMa (DYHKIHMH P(X) MOXKET ONpPEAesThCS

OJIHUM U3 YpaBHEHUM:
n, = e %,
s Al m 5 N =47 12
R, n R, (12)

Hcnons3oBaHue MOJTYUCHHBIX ypaBHeHI/II\/’I, YCTpaHsCT BO3MOXHOCTb TIOABJICHHUA
CHCTEMATUYCCKHUX OHII/I6OK, a MPUMCEHCHUC COOTBECTCTBYHOLIUX MCTOJAUK W aJITOPUTMOB PCHICHUA
9THUX ypaBHeHI/Iﬁ C YUYETOM CTCICHHU 3aTyXaHUsA BOJIHBI B BCHICCTBE 00eCIeuYnBaroT TOJTYUCHUC
PE3YJIBTATOB C onpe):[eﬂﬂeMoﬁ TOYHOCTBIO UBMEPIACMBIX MMapaMETPOB.
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OLEHKA BO3MOKHOCTH UCIIOJIB30BAHUSA CJIOKHBIX
CUTI'HAJIOB TP TNIPOJIOKAIIMN OB BEKTOB B JAJIBHUX 30HAX
AKYCTHYECKOM OCBEIIEHHOCTH
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Kazaxos Muxaun Haymosuy — unsicenep, nencuonep,
2. Cankm—Ilemepbype

Annomayua: 6 cmamve paccmampusaiomes 06a s61eHUs, KOMopule 61UAION HA peuleHue 3a0adu
2uoposokayuu 00vbeKmos 6 OaNbHUX 30HAX AKYCMUYecKOl 0C6eljeHHOCU: NOTHOe GHYMpeHHUe
ompasicenue 386yKo8bIX 6011 U ux cpepuunocms. Ilokazano, umo nonnoe sHympennee ompajicenue
801IH He uckadcaem pazosyio CMpyKmypy CueHaios, 4mo Aenaemcs 00A3amensHulM Ycaosuem O
KOPPENAYUOHHOU  00paboOmKy  CIOJICHLIX —CucHanos. Peanbno usnyuaemvie G0aHbI  UMEIOM
chepuyeckuii hponm, umo IKEUSANECHMHO USIYHUEHUIO NYUKA PACXO0AWUXCA aydell. Dmu ayuu,
docmueas pasHuiMu NYmAMU 00beKma JOKAyuu U He KO2EPEeHMHO CKAAObIBAsCh, CO30aiom
CYMMAPHBINL CUSHATL C UCKAXCEHHOU ¢hazoseoti cmpykmypou. B cmamwve ykasvieaemcs, umo
ONMUMANLHBIM O OOHAPYICEHUS MAKO20 CUSHANA NOCTe €20 OMPAdlCeHUs Om 00beKma J1o0Kayuu
A6NAEMCA He KOppelayuonHoe, a dHepzemuyeckoe obnapyscenue. Koppenayuonnaa obpabomra
OMOENbHBIX COCMABTAIOWUX CYMMAPHO20 CUSHANA NO3680IUM MOYHEee Onpedenimv Napamempol
08udCenUss 00bEKMA TOKAYUL.

Kniouegvie cnosea: oOanvHue 30HbL  AKYCMUYECKOU OCBEUJEHHOCMU, — CHOJICHbIE — CUSHAIb,
Koppenayuonnas 06pabomxa, noaHoe 8HympeHnHee ompaxcenue, Kaycmuxa.

ASSESSMENT OF THE POSSIBILITY OF USING COMPLEX SIGNALS
WHEN SONAR OBJECTS IN DISTANT ZONES OF ACOUSTIC
ILLUMINATION
Kazakov ML.N.

Kazakov Mikhail Naumovich - Engineer, Retired,
SAINT-PETERSBURG

Abstract: the article discusses two phenomena that affect the solution of the problem of sonar
objects in the far zones of acoustic illumination: total internal reflection of sound waves and their
sphericity. It is shown that the total internal reflection of waves does not distort the phase structure
of signals, which is a prerequisite for the correlation processing of complex signals. However, the
actually emitted waves have a spherical front, which is equivalent to the emission of a beam of
diverging rays. These rays, reaching the location object in different ways, and not summing
coherently, create a total signal with a distorted phase structure. The article indicates that the
optimal for detecting such a signal is not correlation, but energy detection. Correlation processing
of individual components of the total signal will make it possible to determine the motion
parameters of the location object.

Keywords: far zones of acoustic illumination, complex signals, correlation processing, total
internal reflection, caustics.

VK 623.983

Bo BTOpO#i MOIOBHHE HPONUIOTO BEKa, B PE3yNbTaTe 3HAYMTENBHBIX JIOCTIDKEHUI B Hayke U
TEXHUKE CHayvaja B PaJUOJIOKallH, a 3aTeM B TMIPOAKyCTHUKE Hauyald HIMPOKO UCIOJIb30BAThHCS
ciokHble curHaibl. CII0KHBIMM Ha3bIBAIOT CUTHAIIBI, NTpou3BeaeHne (B) momockl 4acToT KOTOPHIX
Ha JUIMTEIHHOCTh 3HauuTeNbHO Oonbure 1 (B>>1) [1]. ['1aBHOE MX MpeMMyIECTBO B TOM, YTO OHU
JIAIOT BBIMTPBII B OTHOIIECHWM CHI'HAJ/TIOMeXa 1o 3Hepruu B 2B pas. Ilpuuem nocruraercs sTot
BBIMTPHIL 0€3 3HAYMTENbHBIX 3aTpaT, TaKk Kak He TpeOyeTcs HU YBEIWYCHHS MOIIHOCTH
TeHEepaTopa, HHU IOBBIIICHUS YyBCTBHTEIBHOCTH mNpHeMHHKA. OmHAKO, TPH HCIIOIb30BAHUU
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CJIOKHBIX CHTHAJIOB JOJDKHO BBINIOJHSITHCS OJHO YCIIOBHE: Cpelia paclpoCTPaHEHUs] CUTHAJIOB HE
JIOJDKHAa BHOCHTH MCK)XKEHMH B MX ()a30BYIO CTPYKTypy. B mpoTuBHOM ciydae mpuHHUMaemble
CUTHAJIBI HEe OYAyT KOPPEIMPOBATHCS C STAJIOHHBIM CUTHAJIOM, XPaHSIIEMCs B IaMSITH NPUEMHUKA.
B panmuoTexHuMKe OSTO YCIOBHE BBHINOJHSETCS, B MNPU3EMHOW pPAaIHOJIOKAIMM  CUTHAJIBI
pacmpocTpaHsoTcs 0e3 3HAUNTEIbHBIX NCKaKeHUH.

B omimume OT 3NIEKTPOMArHUTHBIX CHTHAJIOB AKyCTHUECKHE CHTHAlIBl B BOJHOH cpene
MIOJIBEPTAIOTCS 3HAYMTENBHBIM HCKa)KEHHUAM. B [1] B OCHOBHOM paccMaTpuBasioCh BIMSIHUAE TPAHULL
cpensl (TMOBEpXHOCTH M JHA Mops) Ha (a3oByI0 CTPYKTYpYy CHTHaJoOB. B maHHO# craThe
aHATM3UPYETCS] CTETICHb HCKa)XXEHHS CHTHAIOB NPH OOHAPY)KEHHHM OOBEKTOB B JAIBHUX 30HAX
akyctnaeckoil ocBemeHHocTH (B [3A0). [dna pabotsr B JI3A0 HCHONB3YIOTCS MTPUPOIHOE
siBreHne - moaBoanbie 3ByKoBble KaHamb! (I13K). II3K mmMetoT nBa mpenmymecTBa mepen IpyrumMu
BO3MOXKHBIMH ITyTSIMH paclipoCTpaHeHus 3ByKa. Bo-nepBeix, npu pacnpocrpanenun B [13K BosHEI
MEPUOANYECKH HCIIBITHIBAIOT IIOJHOE BHYTPEHHEE OTpakeHue, Onarojgaps 4eMmy HE KacaroTcs
TPaHUI] CPeJIbl U HE PACCEHBAIOTCSl HEPOBHOCTSIMH JTHA I [TOBEPXHOCTU Mopsi. Bo-Bropsix, B JI3AO
MPOMCXOJUT CYMMHPOBAHHE CHTHAJOB, BBIMICAIIMX W3 HCTOYHUKA I0J] Pa3HBIMU YIJIaMH, 4YTO
KOHLEHTPUPYET U3IYyYEHHYIO MOLUTHOCTh CUTHAJIOB.

PaCCMOTpI/IM BJIMAHUC BO}IHOﬁ Cpeabl Ha TOHAJIbHBIA CHUTHAJ npu €ro MnoJHOM BHYTPECHHEM
orpaxeHud. [lycTh mmIocKas 3ByKOBasl BOJHA IaJacT HA TPAHHILy pasfena MEXIy OZHOPOJHOU
cpenoil  (CKOpOCTh 3ByKa IIOCTOSIHHA) M HEOZHOPOAHOW cpenod, B KOTOPOW CKOPOCTh JIMHEHHO
BO3pAacTaeT MpH yNAJICHWH OT rpaHuipl. [Ipoduns ckopocTH 3ByKa moka3aH Ha puc. la. Jlyd,
JIeKaIIH B INIOCKOCTH XZ, U3 OJHOPOIHOM Cpelbl BXOAUT B HEOTHOPOIHYIO cpeny (yroi MaaeHus
0), moaBepraercs pepakuy U, PO HEKOTOPOE PACCTOSIHUE B HEOXHOPOAHOH Cpesie, BXOINT B
BEPXHIOIO CpeAly MO/ YIJIOM OTpa)kKeHUsI, paBHBIM YTy najaeHus (puc. 10).

z} 0) . 5) at 5
[ Eo ¢ ' I
i v e BRIt Y

Puc. 1. Ompasicenue om nenpepwigHo cioucmoti cpedwl: a - npoguns ckopocmu 36yka C (z), 6 — 00uH uz
ayuetl [3]

KoopavnatHOe  mpeicTaBieHHE  TFapMOHMYECKOM — BOJHBI,  PAaCHPOCTPAHSIOMIEHCS B
HEOJHOPOJHOM cpefie, SIBIISETCS PElIeHHeM BOJHOBOTrO ypaBHeHHs [empmroinsia [8]. OHO nmeer
CIeAYIOIIHI BUA:

p=expi(kF*x+k,*2z), (M
rue:
p — 3ByKOBOE AaBJICHHE BOJIHBI, (DakTOp exp (- i) OTOpOIIEH ISl COKpPAICHHS 3aIHCH;
ke = k(z)* sin 0, k, = k(z)* cos 0, — IIpoekummn BonHOBOrOo BekTOopa k(z) = ®/C(z) Ha

koopauHaTHBIE ocH, C(z) — CKopocTh 3ByKa B BOJIHOH cpezie Ha IITyOuHeE z,

K(z) =k’ +k,>, C(z) = Cy (1- a* z ) , Cy — CKOpOCTb 3BYKa Ha 'PAHHIIE MEXKTY CPEIAMH;

a - OTHOCHUTENBHBIN TPAJUEHT CKOPOCTH 3BYKa.

JAnst BBISICHEHHUS! BIIMSIHUS TIOJTHOTO BHYTPEHHETO OTPAKEHMs Ha (a3oBYIO CTPYKTYPY CHTHANA
ClIelyeT OonpeaesanTbh Ko3(G(GUIMEHT OTpaKEHHS, PaBHBIH OTHOIICHMIO JABJIECHHS OTPa)XEHHOH n
nagaromeid BomH npu z = 0 (puc. 1). bymem cuurtath, 4TO TpaHMIEd MEXIAy Nanalomed u
OTPa)KEHHOM BOJIHOM SIBISETCS TOYKA Z, B KOTOPOM KacaTellbHas K BOJIHE HampaBlieHa
rOpu30HTANBHO. IloNOXMM, YTO TMOTEph NMpH OTpaXEHWH HeT. B 3ToM ciydae koadduumeHt
OTPaXCHUSI UMEET BUJ:

V= exp (id), @)
rae: = Porp~ Qran—PA3HOCTH (a3 MEKIY OTPAKEHHON U MajaroLIel BOIHOM.
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®da3a OTpaKEHHOU BOJHBI paBHA:
A 0
Gorp = fA/z kJ*dx + fzm k,* dz, 3)

rae: z,= (1-sin Bp)/a*sin 6.

®da3a nanarlei BOJIHbI PaBHa:

D= [0 ekdx - [Tk *dz. @)

[epBble MHTErpansl, a Takke BTOpble MHTErpanbl Gopmyn (3) u(4) YHUCIECHHO paBHBI MEXIY
co00ii, moTomMy (haza ko3¢ GUIeHTa OTPAKECHUS pPaBHA!

b= 2*[""k,* dz ~2*ko* cos 0g*zy, (5)

Ecnu Ha rpaHuny Mexay cpeaamu OyzAeT majaTh HE TOHAJBHBIM, a CJIOXKHBIN cUrHal, To Qasa
Ka)XXJOH CIEKTPAILHON COCTaBIISIONICH, omperesnseMas CBOMM 3HaueHHeM Ko, BO3pacTeT B
COOTBETCTBUH C (5). DTO IKBUBAJICHTHO YBEJIUUEHUIO AJIHHBI IIyTH BOJHbBL. Pa30BbIe COOTHOLICHUS
MEXAY CIIEKTPaJIbHBIMU COCTaBIIIOIIMMH COXPOHSTCS M (Pa30Basi CTPYKTYpa CJIOKHOTO CHTHAJIa He
n3MeHuTcs. [IpuBeE¢HHBIC BBHIYMCICHUS NPOBOJMINCH B COOTBETCTBHU C JIy4€BOM TEOpHEH, IO
KOTOpOH Majaromias W OTpaXEHHAs BOJIHBI PAacCMaTPHBAIOTCS OTICIBHO M HE YYHTHIBACTCA WX
B3aUMHOE BIHSHHE. B COOTBETCTBHMH C BOJHOBOHW TeOpHeH, YUWTHIBAIOUIEH B3aMMHOE BIHSIHHUC
BOJTH, (paza oTpak€HHOI BOIHEI B TOUKE meperuda z,, Tepset dasy n/2 [2], [3], [6]. D10 3HAUHUT, UTO
KOMIUIEKCHBIE BEKTOPBI CHEKTPATIBHBIX COCTABIIAIONINX AABICHHS CIOXXHOTO CUTHANIA B TOUKE Zy,
BCE OJIHOBPEMEHHO, TOBEPHYTCS MPOTHUB YaCOBOM CTPEJKH Ha m/2. DTO Tak ke HEe W3MEHUT
(a3oBbIe COOTHOIICHHS MEXIY CIIEKTPaJIbHBIMH COCTABIISIOIIMMH. TakuM 00pa3oM, MOJIHOE
BHYTPEHHEE OTpa)KEHHE BOJIH HEe HCKaxaeT (ha30BYIO CTPYKTYpPY CIOXHBIX CHTHaJIOB. PeasbHble
THIPOaKyCTHUECKHE H3JIydaTeld W3JIy4aroT BOJHBI, (DPOHTHI KOTOPHIX HMEIOT CHEpHUYECKYIO
¢dopmy. Takyro BOJHY MOXKHO NPEACTABUTH MYYKOM pacxomsiiuxcs Jiyued. Takod mydok jydeit
MmokazaH B 0e3pa3sMepHBIX KOOpJMHATaX az W ar Ha puc. 2. [lyyok u3 omHOpomHOU cpenbl (z>0)
majlaeT Ha TPAHUITy ¢ HEOJAHOPOIHOU cpenoit (z=0), CKOpPOCTh 3ByKa B KOTOPOH, Kak U Ha puc. 1,
JIMHEMHO BO3pacTaeT NpH yAaJeHUM OT rpaHuubl. Ha puc. 2 He mokazaH XoJ Jiyued B HUXKHEH
cpene. [lpu imHEHOM yBEIHUYEHNH C TITyOMHOM CKOPOCTH 3BYKa OHM MPEACTABISIIOT CO00i ayrn
OKpYXHOCTEH, paglychl KOTOpbIX paBHBI R = 1/a*sin 0. PaccTrostHns Mex 1y BXOJaMH MaJaronnx
Jy4edl B HIDKHIOIO CpPely U BBIXOAaMH OTPaKEHHBIX JIydeW M3 He€ A SABIAIOTCS XOpAAaMH IIyT

OKPYKHOCTEH ¥ PABHBI:
A =(2/a) *ctg 0y 6)

af

oz Lo 20 ar

Puc. 2. Kaycmuxa npu ompadicenuu om HeoOHOpOOH020 noynpocmpancmea [3]

BcenenctBue TOro, 4to paccTosHUS A C yBeNIMUEHHEM yria maaeHus 0, ymeHbImaroTcs (6),
OTpaxXEHHBIE JIy4H, MEPEeCcEeKaroTCsl MeXay co0oi, o0pa3ys 30HBI TMOBBIINICHHONH WHTEHCHUBHOCTH
3ByKa (KayCTHKH, 30Ha A puc. 2). [Ipu paBeHCTBE BBICOTHI H3TYyUCHHUS Z( M BRICOTHI KA&YCTUKHU Z HaJ
TpaHHIEH pa3aena cpel 3TH BBICOTHI PaBHEL:
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z =17y =1/a*tg’ 0, @)

Ecnn Obl BomHas cpena B BepxHedl yacTM MHpPOBOrO OKeaHa JEHCTBUTENBHO Oblia
OJIHOPOJIHOIE, TO TIPH PeabHBIX 3HAYCHHUAX MapaMeTpoB a=1.2%107 (OTHOCHTEIbHBIN IpagHeHT
CKOPOCTH 3BYKa, BBI3BAHHBINM CTATHYECKUM aaBieHueM) u 0¢= 50°-75°, 30HYy nepecedeHus
OTpaXEHHBIX CHUTHAJIOB HaOM0JaTh OB HE YAAIOCh, TAK KaK €€ yHaJeHHe OT TPaHMIBI pa3aeia
Cpez MPEBBICHIIO OB TONITY OKEaHa.

B cratee paccmarpuBaercs peanpHas curyarnus ([13K), xorma BepxHsAS 9acTh BOITHOM
cpensl, KaK M HIDKHAS €€ 4acTh, SBISETCS HEOAHOpOAHOH. IIporpeB BepXHHX CHOEB BOJBI
c031aéT TePMOKIMH, OCHOBAaHHE KOTOPOTO HAXOIWUTCA Ha MOBEPXHOCTH (zo > 0, puc. 3a). s
3BYKOBBIX BOJIH, MPETEPHEBIINX I[IOJHOE BHYTPEHHEE OTpPaXCHHE B TIJIyOMHE MOps, H
MEepemeamnX B BEPXHIOIO Cpeay CKOPOCTh 3ByKa pacTéT IO Mepe NPHUOIIKEHUS HX K
MOBEPXHOCTH. AOCOJIOTHOE 3HAUYEHHUE I'PaJUeHTa CKOPOCTH 3ByKa B BEPXHEH cpesie IIPUMEPHO
TakKoe XK€, KaKk ¥ B HW)XHEH, HO OTHOCHUTEJIBbHBIN I'paJMeHT Ha MOPSA0K Oosblie (MOCKOIBKY
rJIyOWHA BEPXHErOo CJIOs 110 CPAaBHEHHIO C HWXKHHMM cJioeM HeBeiuka). OTpaxEHHbIE B IIyOHHE
MOpsSI BOJIHBI, MOIaJas B BEPXHIOI Cpely, HCHBITHIBAIOT ITOBTOPHOE IIOJHOE BHYTpPEHHEE
OTpaKeHHe, CXOATCS MEKITY co00ii, 06pasys kaycTuku u popmupys nepsyio JJ3A0 (D, — D,
, puc. 30). lanee myun HampansioTcs BIIyOb OKEaHa, a 3aTEM MOJHHUMAIOTCS K IIOBEPXHOCTH,
00pa3ys CIeAymoIIyl0 30HY OCBEImEeHHOCTH. COBOKYIMHOCTH KaycTHK D — D, u D, - D,
Ha3bIBAIOTCSl 30HAMHM KOHBEPTEHLUH (CXOIUMOCTH). 30HBI TEHHU A,A' u B,B' 3acBeunBaroTcs
OTPaKEHUAMH OT JHA, KOTOpBIE HE MOKAa3aHbI HAa pUC. 3.

L)

[

Puc. 3. Cxema obpaszosarnus 301 koneepeenyuu [3]

B kaycTukax IPOUCXOIAUT HEKOTEPEHTHOE CIIOKEHUE Jydyel. B pe3ynbrare HHTEHCHUBHOCTb
3Byka Bo3pactaeT Ha 10-15 nb u Bemme [3],[4] Mo cpaBHEHHIO C HHTEHCHBHOCTBIO TIPH
chepuueckom pacrnpoctpaneHuu [5]. IIpudynHa He KOTEPEHTHOCTH CIIOXKEHHSI — pa3HOe BpeMs
pacupocTpaHeHHs JIyuedl OT TOYKM M3Ty4YeHHS 10 30HBI KOHBepreHImu. Hanbonpmmii caBur mo
BPEMEHU MIPOUCXOAUT NPH ABWKEHHUH JIydel B HHKHEH HEOJHOPOTHOM Cpesie U PaBeH:

t=(2/Cy) ;" [%/ (0® - sin 6p)"?] dz ~ 2¥2,/Cy*cos By, (8)

rze:

n=Cy/C (z) = 1/(1- a*z).

Taxk, B quanasone ganbHocted 41 -47 kM (yrisl nagenus 0y paBHbl 76° 1 75° COOTBETCTBEHHO)
3ajiep’KKa MOXKET OBITh paBHa 2 ceK. (YTO CPaBHUMO C JUIMTEIBHOCTBIO CUTHAIIA [7]), a Takke BCeM
BO3MOXXHBIM IIPOMEXKYTOUHBIM 3HaueHHsIM. ONTHUMalbHBIM CHOCOOOM OOHApYKEHHS CMECH
HEKOTE€PEHTHBIX CHTHAJOB SIBIISIETCS MX JHepreTuyeckoe oOHapykeHue. To ecTh oOHapykeHHe
CHUTHAJOB TIO0 HX W3BECTHOMY DJHEPIeTHYECKOMY CIIEKTpy, Oe3 yuéra ¢(a30BOil CTPYKTypHI
M3TY4EHHBIX CHTHANOB. llcronmp3oBaHME KOppeisiMoHHOro mnpuéma mnpu pabore B [I3A0,
MPUBEIET K TMOTepe, TeX NMPEHMYIIECTB, KOTOPHIE JAIOT 30HBI KOHBepreHIuH. OJHAKO TOTEpH B
OTHOWICHUH CHUTHAJI/TIOMEXa MOTYT M TIPEBBICUTH 3Ty BEIWYHMHY, TaK KaK 9acTh JIydeil Oyner
JEUCTBOBATH KaK ITOMEXH.
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Boieoowt

W3-3a HEKOTEPEHTHOTO CJIOXKEHUSI CHIHAJIOB B 30HaX KOHBEPIeHLUH NPUMEHEHHE CIIOKHBIX
CUTHAJIOB JUIs1 00HapyxeHHs1 00bexToB B JI3AO HenenecoodpasHo.

Crnenyer paccMOTpPETh BO3MOXHOCTb, NMPUMEHSSI DHEPreTHYECKHH crocod OOHapyKeHHs, B
Ka4yecTBE 30HMPYIOIIEr0 CUTHala BCE JK€ MCIOJIB30BATh CJIOXKHBIH CHTHAJ. JTO IO3BOJHT IOCIE
oOHapyXKeHHs1 OTPaAKEHHOTO OT 00BEKTAa JOKALMK CYMMAapHOTO CHUTHAJa M BBIIEICHHS, OTASIbHBIX
€ro COCTaBIIOMIMX (B pPEXHME H3MEPEHHsS) HCIONB30BaTh IPEHMYLIECTBA, KOTOpBIE Ha&T
CIIOKHBIM CHUTHAN (BBICOKYIO pa3pelIaonlyl0 CHocoOHOCTh, Ooliee TOYHOE  ONpeAecHHE
TapaMeTpOB IBIDKEHUS 00BEKTA).
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Annomayun: 6 Oaudcatiwem Oyoywem 0dcUOAemcs, 4mo OYeHb MHO2Ue chepvl COBPEMEHHbIX
mexnonozuti  6yoym pabomams Ha 6aze UCKYCCHIBEHHO20 UHMENNEKMAd, 6 MOM Hucie u
npousgoocmeo. C NOMOWbIO UCKYCCMBEHHO20 UHMELIEKMA KOMNbIOMeEPbL MO2YM  HAYYUMbCs
BbINONIHAMb 3a0auy, dadce He OYOyYU S6HO 3aNPOSPAMMUPOSAHHBIMU HA dmo. HckyccmeenHbiil
uHmenlekm, no Cymu, OOUH U3 BUO08 KOMNBIOMEPHO MOOEIUPOBAHHO20 Hel08eHeCKO20
UHmMeNeKma, KOomopbie Mo2ym Obimb 3anpOcPAMMUPOSAHbL NPUHUMAMb DEUEHUs], GbINOHANb
KOHKpemHble 3a0adu, U YYUmbCsi Ha NOLYYEHHbIX Pe3yibmamax.
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Abstract: in the near future, it is expected that many areas of modern technologies will work on the
basis of artificial intelligence, including production. With the help of artificial intelligence,
computers can learn to perform a task without even being explicitly programmed to do so.
Artificial intelligence is essentially a type of computer-modeled human intelligence that can be
programmed to make decisions, perform specific tasks, and learn from the results obtained. After
all, in a world where technology now dominates, there is no way to protect privacy.

Keywords: artificial intelligence, model, simulation, computer simulation.

VIIK 004

HcKycCTBEHHBIM HHTEIUIEKT B IIPOU3BOJACTBE SBISETCS CBOEr0 pPoOJa I0O3HABATEIbHOM
COCTaBIIAIONIECH, KOTOpasi NCTIOIB3YeTCS AN Peajli3aliy ajJrOPUTMOB ITOMCKAa U BOCTIPOU3BEACHHS
YCIOBEYCCKUX HABBIKOB ITPU PCIICHUU BO3HUKAIOIIIUX HpO6J’ICM. U cocrout u3 JBYX KOMIIOHCHTOB!
npaBwia U Aeiictsus. IlpaBuna pacno3HarOT yclOBUs, U HEKOTOphIE ACHCTBUS UMEIOT JaHHBIE O
TOM, KaK CIIPAaBUTHCA C YCIOBUEM, TO €CTh, HCKyCCTBeHHBIﬁ HWHTEJUIEKT B IPOU3BOACTBE COCTOUT M3
MpaBUJI, KOTOPbIE OMPEAEIAIOTCS JIEBOM M MpaBOil CTOPOHOUM cucTeMbl. JleBas CTOpoHa COAEPKUT
HaOop BemieHd, 4TOOBI HAONIOATh 3a YCIOBUSMH, W IpaBas CTOPOHA COJCPXKUT BEUIHM, YTOOBI
BBITIOJTHSATH IEUCTBUSL.

HckycTBEHHBIN WMHTCIEKT B TMPOU3BOJACTBE OYIET CICIUTh 33 KAadyeCTBOM BBHIMYCKAaeMOWM
NPOOYKIUH, YMEHbLIATh BpEeMsS MPOEKTUPOBAHHMS M  COKpAlaTh KOJHYECTBO OTXOJOB
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IIPOU3BOJICTBA, COBEPIIEHCTBOBATh BTOPUYHOE IMPUMEHEHHME NPOAYKTA, OCYLIECTBIATH CEPBUC
o0opynoBanus u apyroe [1]. Yxke ceiiuac MOKHO 3aMETUTh KaK HCKYCCTBEHHBIH MHTEJUICKT BIIHASCT
HAa MPOU3BOACTBEHHBIEC IPOLECCHI.

HekoTtopble HEJOCTaTKM B IPOAYKTaX CIUIIKOM Majbl, 4YTOOBl OBITh 3aMEYEHHBIMU
HEBOOPY)KEHHBIM TJIa30M, AK€ €CJIM COTPYIHHK O4YeHb omnbITeH. OIHAKO MallMHbI MOTYT OBITh
OCHAIIIEHBl KaMepaMH, KOTOpBIE BO MHOTO pa3 Ooilee UyBCTBUTENBHBI, Ye€M HAIIM Tiaza, U
Omaromaps 3TOMY OOHapyXHMBAalOT JaXe caMmble MaleHbKue JeeKThl. MammHaoe 3peHue
MO3BOJISICT MAIIMHAM «BUAETH» IMPOAYKTH HAa TPOW3BOIACTBEHHOW JIMHUM W BBIABIATH JIOOBIC
HemocTaTku. CIeIyIomIM JIOTHIHBIM IIIaroM MOKET OBITh OTIpaBKa M300pakeHUH ¢ yKa3aHHBIMH
HEIOCTaTKaMH CIEIHAaJINCTy-4eJIOBEKY — HO 3TO yXe He 00s3aTeNbHO, TaK KaK IMPOIecC MOXKHO
MTOJTHOCTHIO aBTOMaTH3UPOBATb.

TecrtupoBanue W ommMOKH. MBI MOXEM JeNaTh JIOKHBIE BBIBOJBI, YUUTHIBAas IPOIYKTHl U
npouecchl. [IpoayKTbl MOTYT BBIXOAWTb W3 CTPOSI Pa3IMYHBIMU CIIOCOOaMH, HE3aBHCHMO OT
BHU3YaJIbHOTO OCMOTpa. IIpOAyKT, KOTOpBIM BBIMIAAUT HIEAIBHO, MOXKET BCE €Ile CIOMAaThCs
BCKOpE TIIOCJIE €ro IEepBOro HCIOIb30BaHHUA. TOUHO TaK e MPOAYKT, KOTOPBIM BBIJISIUT
yIIepOHBIM, MOXET BCE )K€ OTJIMYHO BBITIOJIHATH CBOIO padoTy. C MOMOILBI0 OOJIBIIOro KONINYECTBa
JAaHHBIX O TOM, KaK TECTHPYIOTCS MPOIYKTHI M KaK OHH paboTaloT, MCKYCCTBEHHBIH HHTEIUICKT
MOJXET OIPEeNIUTh OOJNACTH, KOTOPHIM HEOOXOIWMO YACNATH OONbIIe BHUMAHHUS B XOIC
HCTIBITAaHUH [2].

WuTemnekryanpHOe 00cTyKiuBanue. MHTEIIeKTyarbHOe 00CTy)KHBaHIE ITO3BOJISICT KOMIIAHUSAM
C BBICOKOW TOYHOCTBIO MPOTHO3UPOBaTh, KOTAAa MaIlMHAM HEOOXOAMMO TEXHHYECKOe
o0ciTy>)kHBaHUE, BMECTO TOTO, YTOOBI eNIaTh MPEATIONIOKEHIS MITH BHIIIOIHATH TPOPIIAKTHIECKOES
oOcnyxuBaHue. VIHTeIeKTyanpHOe 00CIy)KUBaHKE MPEJ0TBpaIlacT He3alNIaHUPOBAHHbBIE TPOCTOU
C IIOMOIIBIO0 MAIIMHHOTO 00y4eHus. Takue TeXHONOTuH, KaK JaTYUKU U paclIMpeHHas aHAIUTHKA,
BCTPOEHHBIC B NPOU3BOJICTBEHHOE 00OPYAOBaHUE, MO3BOJISIOT OCYIIECTBIATH NMPOQHIAKTHIECKOES
oOciy)XuBaHHe, pearkpysl Ha MPeAyINPEkKACHUs U YCTpaHssl NPOOJeMbl ¢ MallMHON. AHATU3UPYS
JTaHHbIE, CHCTEMBI HCKYCCTBEHHOTO MHTEJIJIEKTa MOTYT JeJaTh BBHIBOJBI OTHOCHUTEIBFHO COCTOSIHUS
MallMHbl W BBIIBISATH HEHCHPABHOCTH, 4YTOOBI CJENaTh BO3MOXHBIM MPOQHIAKTHYECKOE
oOciry)XKHBaHUE.

[Iporpamma TeHepanuu Iu3aiiHa TPOMYKIHHA — 3TO TIPOIECC, KOTOPHIA BKIIOYAECT B ceOs
MpOTpamMMy, TEHEPUPYIOIIYIO PsI BBIXOAHBIX TaHHBIX, COOTBETCTBYIOIINX 3aJaHHBIM KPUTCPHUSIM
[3]. [uzaitHepsl WM WH)XXCHEPHI BBOAAT IIETM W TapaMeTpbl MPOSKTHPOBAHUS, TaKHE Kak
MaTepHaibl, METOIBI IPOM3BOJCTBA M OTPAHHUYCHUS CTOUMOCTH, B IPOTpPaMMHOE OOecIreueHHe
TCHEPATUBHOTO TPOCKTHPOBAHUS [UIS W3YYCHHUS BApPHAHTOB IPOSKTHPOBAaHWS. B pemeHnn
UCIIONIb3YIOTCS. METOJbl MAIIMHHOTO OOYy4eHHs, 4YTOObl YYUThCS Ha Ka)XJOW HTEpaluu, 4TO
paboTaeT, a 4To HeT.

[Mporpamma reHepanuu u3aiiHa MPOMYKIMH — 3TO CHOCOO HCCIENOBaTh WAEH, KOTOpbIE HE
MOTYT OBITh HM3y4Y€HBbl KAKUM-JIMOO HMHBIM CIIOCOOOM — MPOCTO MOAYMAaHTE, CKOJIBKO BPEMEHH
MTOHAZOONTCST PeaTbHOMY YeJIOBEKY, YTOOBI MPUAyMaTh COTHIO Pa3lWYHBIX CHOCOOOB IM3aifHOB
MamyH. VICKyCCTBEHHBIN MHTEIUIEKT MOXET CZeNaTh 3TO B KpaTJaillline CPOKH, IO3BOJISA
CHELHUAINCTY-4eJIOBEKY BBIOMpaTh M3 HIMPOKOTO CIHEeKTpa BapuaHTtoB. [lomoOHoe mudposoe
npeoOpa3oBaHUe MOXKET HM3MEHHTH CIOC00, KOTOPHIM KOMIAHHWS O0ECIe4YMBaeT LEHHOCTb JUIS
KJIMEHTOB, U MOBBICUTH 3P (PEKTUBHOCTH ITPOIIECCOB.

B 3axmoueHne MOMKHO CKa3aTb, 4YTO pOJb HMCKYCCTBEHHOI'O WHTEUIEKTa B IIPOM3BOICTBE,
KOHEYHO, OYEHb BBICOKA, HO HE JI0 KOHIIA M3yueHa. Hy)XKHO y4UTHIBAaTh, YTO TEXHOJIOTUH HA OCHOBE
HCKYyCCTBEHHOTO WHTEJUIEKTa MOTYT TaK K€ OIMMOATHCS, MOITOMY CTOIPOLEHTHOE YIpaBIICHHUE
MIPOU3BOJICTBOM C ITOMOINBIO MCKYCCTBEHHOTO WHTEIUIEKTa HE BO3MOXHO, 00S3aTEIBHO HY)KEH
KOHTPOJb 4YeloBeKOM. Kpome TOro, MCKyCCTBEHHBIH HHTEICKT ySI3BHUM B IUIaHEe KuOepaTtak. B
MIPOU3BOJICTBE OYCHHb Ba)KHA POJIb 3aIIUTHl KOH(PHIECHIWAIHHOCTH [IAaHHBIX, OCOOCHHO HOBBIX
KOHCTPYKTOPCKUX DPa3paboTok M Moxenei. CHCTeMBI MCKYCCTBEHHOTO HWHTEIUIEKTA IOIBEPIKECHBI
Kpake JIMYHBIX MAHHBIX IIOJIb30BaTeNel W pa3pabOTYMKOB HMHTEIUIEKTYaTbHOW COOCTBEHHOCTH.
Benp B Mupe, rae ceiiyac rocoACTBYIOT TEXHOJIOTHH, 0€3 3alUThl KOH(GHICHINAIbHOCTH HUKAK.
Ecnu uHTENIEKTYanbHas CUCTEMa, OCHOBAaHHAs! HA OCHOBE MCKYCCTBEHHOT'O MHTEIJIEKTa, HE OyneT
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MOJy4aTh JOCTYI K JAHHBIM TOW 00JacTH 3HAHWMU, HA KOTOPOH OYyJeT MCIOJb30BaHA, TO CMBICIA
paboTHI B TAKOW CUCTEME MPOCTO HE OYJIeT.
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Kagedpa nosicapuoti be30nacHocmu 30anull U ABMOMAMUSUPOBAHHBIX CUCHIEM NOACAPOTYUUEHS,
Canxm-Ilemepbypeckuii ynueepcumem I ocy0apcmeenHol npomueonoiCapHoll Cyxicobl
Munucmepcmea Poccuiickou @edepayuu no denam paxcoanckoll 0O0poHbl, Upe36bluaiHblM CUYAYUSM U
JUKBUOAYULU NOCAEOCMBULL CIMUXULIHBIX bedcmaull,

2. Cankm-Ilemepbype

Annomayun: ceoespemenHas 38axKyayus aooel u3 30aHull ¢ MACCO8blM NpebbleanHuem aooeu
(MI1J1) asnsemca ocHogHoll 3a0auell cucmemsl onogeujerus u 38axyayuu aooeti (COY3). Muozue
NPOMbIULIEHHbIE, 2PANCOAHCKUE U O0OWeCmEeHHble 30aHUs U COOPYICEHUS UMEIOM CLONCHbLE
KOHCMPYKMUBHblE PeUuleHUs, 6 C6A3U C YeM NpogedeHue 3gaxkyayuu 0yoem 3ampyOHeHO.
Hpumenenue COYD na Oannbix 00vekmax OOANCHO CHOCOOCMBO8AMb  3HAYUMETbHOMY
NOBBIUEHUIO dPPDEKMUBHOCTU NPUHATNUA YNPABIEHYECKUX PelleHull no opeanusayuu 6e30nacHoll
agaxyayuu a0oell U cnaceHuio MamepuanbHuixX cpeocms.

B x00e nposedennvix uccredosanull yCmMamogieHo, HMO NepeblM  WA20M 6 peanusayuul
unmennexmyanvhvix COYD H0o6020 nokonenus, obecneuusarouyux MaAKCUMATLHO NOIHLIL yuem
ocobenHocmell YYHKYUOHUPOBAHUSL CIONHCHBIX U MACumabHbix 0o6vekmoes ¢ MIIJI, donswcna cmamo
paspabomka yugposvix moodenei (Yupposwvix OBOUHUKOB), CONPOBONCOAOWUX IKCHLYAMAYUID
Kadco020 00beKma 3auumol Ha 6Cex CMAOUsX e20 JHCUSHEHHO20 YUKIA.

Knrouesvie cnosa: unmennekmyanvbHas cucmema onosewjeHus u ynpasieHue 36axyayue awoetl,
00beKm ¢ Maccosvim npebvleanuem nooel, yugposas Mooes, Ype3sblualiHas CUmyayus, noxicap.

INTELLIGENT ALERTING AND EVACUATION MANAGEMENT
SYSTEM BASED ON INFORMATION
EMERGENCY SIMULATION IN BUILDING
Sazhin I.S.l, Golovenko E.L.z, Chaniev B.Yu.3, Sadykhanov Sh.S.*
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Abstract: timely evacuation of people from buildings with a mass presence of people (MPL) is the
main task of the warning and evacuation system (SOUE). Many industrial, civil and public
buildings and structures have complex design solutions, in connection with which the evacuation
will be difficult. The use of SOUE at these facilities should contribute to a significant increase in
the efficiency of managerial decision-making on the organization of safe evacuation of people and
the rescue of material resources.
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In the course of the research, it was found that the first step in the implementation of intelligent SOUE of
a new generation, providing the most complete consideration of the features of the functioning of
complex and large-scale objects with MPL, should be the development of digital models (digital twins)
accompanying the operation of each protected object at all stages of its life cycle.

Keywords: intelligent warning system and evacuation control, object with mass presence of people,
digital model, emergency, fire.

VIIK 699.88

OO6craHoBKa c¢ moxkapamu B Poccuiickoii @enmepanul ocTaeTcs HalpsDKEHHOH W OKa3bIBaeT
CYIIECTBEHHOE BIMSHHE Ha SKOHOMUYECKYIO M conmaibHyIo cepsl obmectBa. ['ocynapcTBeHHas
npoTtuBonoxapHas cimyx6a MUC Poccumm mpuHHMaeT Mepsl IO cTabmwim3anmuid OOCTaHOBKH C
MOXKapaMH, BHOCHT W3MEHEHHS B HOPMAaTHUBHBIE JOKYMEHTHI, PETJIAMEHTHPYIOIIHUE AESITEIbHOCTD
o0 00eCTICYeHHIO TTOKapHOU OE€30MTaCHOCTH OOBEKTOB 3aIUTHI.

B Hactosiee Bpems B Halled CTpaHe B KPYIHBIX IOpoJiaX M HAacCENCHHBIX IYHKTax BeAeTCs
aKTHBHOE CTPOMTENILCTBO PAa3IMYHBIX MO MacmTady W Ha3HAYCHUIO TPAKAAHCKUX (SKHIIBIX,
OOIIECTBEHHBIX, aJMHHUCTPATHBHBIX) U IPOMBIIUICHHBIX (TMPOM3BOACTBEHHBIX, CKJIAICKHX)
3MAHUA M COOpY)XEHHIl. MHOTrME W3 HHX OTHOCATCS K KaTEropud OOBEKTOB C MAaCCOBBIM
npeosiBanuem Jrogei  (MIIJI). AOcomoTHOE OONBIIMHCTBO TaKUX OOBEKTOB  SIBIISIOTCS
MHOTOJT&KHBIMM W HMMEIOT B CBOGH OCHOBE CIIOKHbIE KOMOWHHMPOBAaHHBIE OOBEMHO-
IUITAHUPOBOYHBIE W KOHCTPYKTHUBHBIE PELICHUS, PEATM30BAHHBIC C HMCIOIB30BAHHEM THIIOBBIX U
YHHUKAJIBHBIX CTPOUTENBHBIX KOHCTPYKIHH M3 CTPOWTENBHBIX MATEpHAJOB C Pa3IMIHBIMHU
CBOMCTBaMH MOXXAPHOM ONAaCHOCTH.

B 3maHmsX OOMKHBI OBITH NPENYCMOTPEHBI KOHCTPYKTHUBHBIC, OOBEMHO-INIAHUPOBOUYHBIC H
WHKCHEPHO-TEXHUYECKHE peIIeHHs, oOOecleunBaonue, B CcilIydae I0Xapa, BO3MOXKHOCTb
9BaKyallud JIIO/ICH, HE3aBHCMMO OT HMX BO3pacTa M (PU3MYECKOro COCTOSIHHS, HapykKy Ha
NPWIETAIONIYI0 K 3/aHHI0 TEPPUTOPHIO JO HACTYIUICHHS YIpPO3bl UX JKHU3HH M 3J0POBbIO,
BCJIE/ICTBHE BO3JICHCTBHS ONACHBIX (PaKTOPOB MOXKapa.

CormacHo ®epepansHOMy 3akoHy oT 22.07.2008 N 123-®3 (pen. ot 02.07.2013)
"TexHUueCcKUd periaMeHT O TpeOoBaHUSAX TMOKapHOW Oe3omacHOCTH" SBaKyanus - MPOLECC
OpPraHM30BaHHOTO CaMOCTOSTENBLHOTO JIBIDKEHHUSI JIFOJIEH HEIOCPEJCTBEHHO HapykKy HIH B
0e30MacHyr0 30HY M3 TOMEUICHHH, B KOTOPBIX MMEETCSi BO3MOXKHOCTh BO3ACHCTBHUSI Ha JIIOJAEH
omacHBIX (pakTopoB moxkapa [1].

B cityqae BO3SHUKHOBEHHS UpE3BBIYAMHBIX CHTYaI[Mi Ha TAKNX OOBEKTAaX, OCOOCHHO CBS3aHHBIX CO
B3PBIBAMH W KPYIHBIMH HOXKapamM, OpraHM3alis CBOSCBPEMEHHON 3BAaKyallMH JIFOJEH CTaHOBHUTCS
Ype3BbYaiHO MPOOIEMATHIHON. DTOT (akT OOBsICHSIETCS (PYHKIIMOHAIBHOW CIeNU(HUKON OOBEKTOB,
CBSI3aHHOM C BHICOKOW KOHIICHTpAIMEH Pa3IMyHON T0XKapHOH Harpy3KH Ha OTPaHMYEHHBIX ITUIOMALSX,
OJIOKMPOBKO# 4acTH 3BaKyallHIOHHBIX U aBAPUIHBIX BBIXOJIOB HA OOBEKTAX BCJIEACTBHE BO3JICHCTBHS Ha
HHUX M COOTBETCTBYIOIME MyTH 3BaKyaluu onacHeiXx (haktopoB nokapa (OPII) ¢ KpUTHUHBIMHU ISt
JKU3HU U 3[I0POBbS JIFOJIEH TapaMeTpaMu, a Takke Hed(h(EeKTHBHBIMH, C TOUKH 3PEHHSI CBOEBPEMEHHOM
9BaKyalllH, ISHCTBUSAMH JIFOJICH PA3IMIHBIX BO3PACTHBIX IPYIII U KATErOPHi MOOMIIBHOCTH, ITOCTOSTHHO
WA BPEMEHHO HaXOSIINXCs Ha 00BeKTax (puc. 1).

Puc. 1. Cxonaenue niooeil Ha nymsax 26axKyayuu npu noxcape 8 30anuu
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COYD nomkHa NPOEKTHPOBATHCS B LENIAX OOecredeHus: 0e301acHOi SBaKyally JItoAeH npu
noxxape [2].

OmnoBenienue Jofed o IMoxape, YIpaBiCHUE OJBaKyalued Joged M obOecredeHue ux
0e30MacHO 3BaKyallly IIPH T0Kape B 3aHUAX U COOPYKEHHSX JOJDKHBI OCYIIECTBIATHCS OJJHUM
U3 CIEAYIONINX CIIOCOO0B MM KOMOMHAITUCH CICAYIONIMX CIIOCO00B [2]:

1. Tloma4a cBETOBBIX, 3BYKOBBIX U (MJIM) PEUEBBIX CUTHAJIOB BO BCE TIOMEIIEHHS C TIOCTOSHHBIM
WA BpEeMEHHBIM NpeOBIBaHNEM JTIOACH;

2. TpaHcnsamus creUagbHO pa3padOTaHHBIX TEKCTOB O HEOOXOAWMOCTH HBaKyalWH, IyTIX
9BaKyalld, HAINPaBICHUW IBIDKEHUS M JPYTHX JCHCTBHAX, OOECIIEYMBAIOMINX OE30MacHOCTb
JOAEH M MIPeIOTBpaIeHHe TAaHUKA TIPH TI0Kape;

3. Pa3menienne u oOecriedeHHE OCBEUICHUS 3HAKOB MOXKAPHOW OE30MaCHOCTH Ha ITyTAX
9BaKyallud B T€YEHHUE HOPMATUBHOTO BPEMEHU;

4. BxiroueHHe HBaKyallMOHHOTO (aBapUIHOT0) OCBEIIECHUS;

5. JlucTaHIIMOHHOE OTKpPhIBAHHE 3aII0POB ABEPEH IBaKyal[MOHHBIX BBIXO/OB,;

6. OoOecrieueHne CBS3bI0 MOXKAPHOTO MOCTa (JUCHETYEPCKOH) ¢ 30HaMH OIOBEILEHNUS JIOJeH O
oape;

7. WHble cioco0bl, 00eCIeUYnBAIOIINE BAKYAIHIO.

HecmoTtps Ha mmpokyro HOMEHKIatypy coBpeMeHHBIX COYD u wuxX pa3HOOOpasHEIC
(YHKIMOHATBHEIE BO3MOXXKHOCTH, OOCCIICYHTh WX BBICOKOI(D()EKTHBHYIO paboTy B YCIOBHAX
Ype3BBIYANHBIX CUTyalni Ha CIOXHBIX 00bekTax ¢ MITJI He Bcerna ynaercs.

D¢ dexTuBHOE pemieHHe MPOOIEMBI CHIKCHHUS MMOKAPHOTO PUCKA, KOJIMYECTBA YEIIOBEUECKUX
KEPTB W MaTepUANBHOTO ymiepbda TpeOyeT MOMCKa HOBBIX BBICOKOTEXHOJOTHYHBIX PEHICHUN H
MOJIXOJIOB, 00ECIIEYHBAIOIINX 3aIIUTY TIOCETHTENIEi 0OBEKTOB C MAaCCOBBIM MPEObIBAHUEM JIIOJICH B
MIO0JlyaBTOMaTHYECKOM M aBTOMAaTHYECKOM pPEXHMMaxX C ONepaTUBHBIM ydeToM auHamuku O®II u
MEHSIOIINXCSL MapaMeTpoB o0bekToB 3amuThl [5]. Takxke, mpu 3ToM, 00s3aTENbHOMY Y4YeTy
JIOJDKHBI MOJJIEKATh CIIeAYIONHe 0COOCHHOCTH MOOOHBIX OOBEKTOB:

1. 3manms c¢ MIII (ToproBo-pa3BieKaTeNbHbIe KOMIIJIEKCHI, CIOPTHBHBIE COOPYKEHHS,
KpYIIHBIE MEAWIIMHCKHE LEHTPHl M T.II.) 3aHUMAIOT OTPOMHBIE IUIOIIAAH, B HUX OJHOBPEMEHHO
MOTYT HaXOJUTHCS ACCATKHU THICSIY YEIOBEK.

2. KoHcTpykTUBHBIE ©  OOBEMHO-IUIAHUPOBOYHBIC pENICHHsS 3MaHWH OCHOBaHBl Ha
HCTIONIB30BAaHUH CTPOUTENFHBIX KOHCTPYKIHI C HEBBICOKOW OTHECTOHKOCTHIO (METaJUTHICCKHE
HECYIIHE W OTrPaXJaloMne KOHCTPYKIWH, KOHCTPYKIMH C HCIHOJB30BAaHUEM ITOJIMMEPHBIX
MaTepHuaJoB U T.I1.) [4].

3. Bospacr mozei, Haxoasmuxcs B 3aaHusx ¢ MILJI, coctaBiser oueHb IIMPOKUN AUANa30H.
DT0 MOTYT OBITh TPYIHbIE AETH C POAUTENSAMH, AETH AOIMIKOIBHOTO U IMIKOJIBHOTO BO3PACTa, JIFOAU
JIPYTHX BO3PACTHBIX KaTETOPHH, BKIIOYAs MOXHUIBIX. BO3MOXHO MpHUCYTCTBHE MIOAEH C
OrpaHMYCHHBIMH (PU3MYECKUMH BO3MOXHOCTSIMH. B0O3pacT 1 (pu3nyeckoe COCTOSIHUE OTPaXKAIOTCs
HE TOJNBKO Ha CKOPOCTH [BIDKEHHS JIIOACKOTO IIOTOKa B Ciyyae »JBaKkyalldd, HO U Ha
MICUXO(HU3HOIOTHIECKOM COCTOSTHUH 1 OCOOCHHOCTSIX MTOBEICHHS B CTPECCOBOM CUTYAIHH.

4.B momoOHBIX 3IaHUAX UMEeTCs OOJBIIOE KOJWYECTBO TMOMEIIEHUH  Pa3IMIHOTO
(YHKIIMOHAIEHOTO HA3HAYCHNUS C PA3IMYHON CTENEHBIO MT0XKapHOI OIACHOCTH.

5.O0bYHO B TakUX 3AaHUAX (TIpexzae BCero B Haubosjee MHOTOYHMCIEHHBIX TOPTOBO-
pasBiiekarensHbIX KoMmiutekcax (TPK)) ummerorcss orpomHble TOProBble IUIOIIAAM M OOJBIIOE
KOJIMYECTBO CKJIAJCKMX IIOMEUICHUH JUIi XpaHEHWs W pealn3allid TOBapOB C IOCTOSHHBIM
HaJIMYMeM OOJIbIIIOTO KOJIMYECTBA JIIOACH.

6.Ilpn OoNPIIMX TMJIOMIAJAX TOPTOBBIX IOMEIICHHI 30HBI NPAMOM BHIUMOCTH  JUIS
HaXOMAIIMXCS B HHX JIIOACH OTpaHWYEHBl MHOTOYHCICHHBIMH CTEJUIaXaMH C TOBapaMuh U
CEKITMOHHBIMH ITEPETOPOAKAMH.

7. B 3ganusax ¢ MIUI nronu HaxodsTcs B pa3jaMuyHOM 3MOILIMOHAIEHOM COCTOSIHUH, YTO CBSI3aHO
C HaJIMYUEeM MTOMEIICHUH pa3InIHOTO (QYHKIIMOHAIBHOTO HA3HAYCHHS.

B Buay ykazaHHBIX 0COOEHHOCTEH M OOJIBIIOT0 MHOTOOOpA3Hs Pa3IMYHBIX THIIOB ITOMEIICHUN
B 3maHusXx ¢ MIIJI B ciay4asx BO3HMKHOBCHHS TOXapa WIH JIPYTHX YPE3BBIYAMHBIX CHUTYAI[HHA
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HEOOXOIUMO pa3lelicHUE 3IaHMsS Ha 30HBI OIMOBCIICHHWS i1 opraHu3anuu 3(pQeKTHBHON
9BaKyalluu JIIOJIeH.

B KkaXIOM KOHKDETHOM ciydae HEOOXOAMMOE KOJIWYECTBA 30H OMNOBEIICHUS JIOJDKHO
(OpMHUPOBATECS NTUHAMHYCCKH C Y4ETOM MACIITAa00B M OMACHOCTH PA3BUTHS UYPE3BBIYANHOU
CUTyaIlMd ¥ WHAWBUIYAIBHBIX OCOOCHHOCTEH 00BEKTa (HAmpHMep — IO STaKkaM, MO TOXKapPHBIM
OTCEeKaM H T.I1.).

Hcxoms w3 yKa3zaHHBIX TpeOOBaHWIl, MOXXHO CIeNlaTh BBIBOJ, UYTO COBPEMECHHBIE W
nepcrekTuBHEBle COYD  cinoxHbIX 00BekToB ¢ MIIJI momkHBI 00NamaTe COOCTBEHHBIMH
HMHTEJUIEKTYyaJbHBIMH BO3MOXKHOCTSIMH, KaK Ha YpPOBHE LEHTPAIM30BAHHOTO YIIPABIICHHS BCEH
CHCTEMO, TaK W Ha YPOBHE OTACNBHBIX IMEepH(PEPUIAHBIX YCTPOICTB - JATYMKOB, OMIOBEIIATEICH U
JIPYTOTO OKOHEYHOTO 000pyI0BaHMUS, OOBEIMHEHHBIX MEXIY COO0H B SAMHYIO HHTEILICKTYAIBHYIO
CaMOOPTraHU3YIOIIYIOCS CEHCOPHYIO CETh.

B xozme mpoBeAEeHHBIX WCCICIOBAHWN YCTAHOBICHO, YTO MEPBHIM IIArOM B pealH3aliu
uHTe/UIeKTyanbHeIX COYD HOBOTO MOKOJCHHUS, OOCCICUUBAIOMIMX MAKCHMAJIbHO IMOJHBIA yUeT
0COOCHHOCTEH (DYHKIIMOHMPOBAHUS CIOXKHBIX U MAacIITaOHbIX 00bekToB ¢ MILJI, nmomkHa craTh
pa3paboTka IUPPOBBIX Mojeeh (IHPPOBBIX TBOWHUKOB), COMPOBOXKIAOIIUX IKCILUTYaTAI[UIO
KaXXJIOT0 00BEKTA 3alUThI HA BCEX CTaIusX ero xu3Henunoro mukia (OKLI) [6].

C yderom mH(pOpPMAIMK OT NATYUKOB O COCTOSHHH CTPOUTEIFHBIX KOHCTPYKIHH OOBEKTa,
IUHAMUKH PACIIPOCTPAHCHUS OMACHBIX (PaKTOPOB TMOXKapa, KOIMUECTBE JIOACH Ha 00BEKTE, MECTax
HUX COCPEIOTOYCHUS, BO3MOKHOW OJIOKMPOBKH OTACIBHBIX HIBAKyallMOHHBIX MYTEH M BBIXOJOB
MOTYT (POPMHPOBATECS CIACTYIOIINE PAa3HOBUAHOCTH 30H OIIOBEICHHS

® OJWH WM HECKOJBKO CMEKHBIX 3TakeH 00beKTa, HanOoJee MOIBEPKCHHBIX BO3ACHCTBUIO
OMacHBIX (PAaKTOPOB MOKapa;

® OTAENbHBIE TPYNIBI aAMUHHUCTPATUBHBIX MOMEIIEHUI EXypPHOTO MepcoHaia 00beKTa st
NPEABaPUTEIHHOTO OITOBEIICHHS;

® OTHENbHBIC TPYIIBI (YHKIIMOHATIBHBIX TIOMCIICHHUI JJ1s1 TIOCETUTENCH 00bEKTa;

® [0/BaJbHBIE, IOKOJIbHbIE, BEpXHHE 4YacTW 3AaHHs NPU HAIMYUM TaM MepcoHaIa WU
MOCETUTENEH 00BEKTA;

® T[IOMEUICHUS C BBICOKOHM KOHIICHTpAIlUeH JFO/IeH (TOPTOBBIC 3aJIbl, KHHO3AJBI, PECTOPAHBL,
UTPOBBIC KOMHATHI U T.I1.);

®  CKJIAJHI,

e 10/IcO0HBIE (BCIIOMOTATEIHHBIC) TOMEIICHHUS;

® BBIUHCIUTEIBHBIC IICHTPHI U MAITHHHEIC 3316l 00BEKTA.

IIpu pazaenennn oObEKTa HA 30HBI OTOBEIICHUS JIOACH O MoXKape OJDKHA ObITh pa3zpaboTaHa
creuaibHas OYEepPEeJHOCTh OINOBEUICHHS O TMOoXape JIoJIei, HaXOJSIIMXCS B Pa3INYHBIX
MIOMEIIEHUAX 00bEKTa.

Pa3Mepsl 30H OMOBEIICHNUS, CTIEHHATbHAS 0YePETHOCTh OMOBEIEHNS JII0IeH 0 ToXape U BpeMs
Hadaja OMOBEINEHUS JIIOACH O IMokape B OTAEIBHBIX 30HAX OIPENEINISIOTCS HCXOIS M3 YCIOBHA
obecrieueHust 0€30MacHON IBaKyallH JIOACH P TIoXkKape.

Br1bop BHIa ynpaBieHHUs onpeneisieTcsl (YHKIMOHAIBHBIM HA3HAYEHUEM, KOHCTPYKTUBHBIMU
ocobenHocTsiMH 00bekTa ¢ MILJI u mcxons u3 ycnoBus obecriedeHust O€30MacHON 3BaKyallu
mope npu moxape. OpHako, B JOOOM Cllyyae, HAWBBICIIUM IPHOPHUTETOM O00JamacT
WH(POPMAIMOHHBIA CUTHA, IIOCTYIIAONINHA ¢ MEKpO(OHA JUCTIeTIepa.

Bce nepeuncnenHbsle NOACUCTEMBI, BXOAALINE B CTPYKTYPHBIM cocTaB mpeanaraemoir COYD,
MO3BOJISIIOT MaKCUMallbHO S(G(QEKTUBHO pean30BbIBATh IUIAHBI 3BAaKyallMHd C YYETOM JIHOOBIX
KOHCTPYKTHUBHBIX U 00BEMHO-IUTAaHUPOBOYHBIX 0cOOEeHHOCTEH 00BexTOB ¢ MITJI

Takum 00pa3oM, HEOOXOJMMOCTh PA0OTHI CHCTEMBI OT PE3ePBHBIX HMCTOYHHKOB MUTAHHS B
JIEKYPHOM DPEXHUME JOJDKHA COCTaBIATh HE MeHee 24 4acoB, a B PEXKHME OIOBEIICHUS U
YOpaBJICHUS OHBaKyallMel JIIOJe B TeUeHHE BPEMEHH, HEOOXOAMMOIo Uil €€ YCIEUTHOTO
3aBepiieHus. C y4eToM 3THUX TpeOOBaHHUI NOJDKEH OCYIIECTBISITBCS PAcueT eMKOCTH Pe3epBHBIX
HCTOYHUKOB IMUTAHHS JJISl PEATbHOTO 00BEKTA.
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Hpyrue mnoxazareian HaJAeKHOCTH M >KuBydecTu mnpenaraemoir COYD, Takxke B IOJHOM
00BEME JOIDKHBI COOTBETCTBOBATh TPEOOBAHUSIM HOPMATHBHBIX JIOKYMCHTOB.

Takum 00pa3oM, MPUMEHEHHE HA COBPEMEHHBIX OOBEKTaX C MACCOBBIM MPEOBIBAHMEM JIFO/ICH
COYD c¢ mpemiaraeMbIMH CTPYKTYPHBIMH ¥ (DYHKIIMOHAJTHHBIMH OCOOCHHOCTSMH JIOJKHO
CIOCOOCTBOBATh 3HAYMTEIBHOMY TMOBBINICHUIO 3()()EKTUBHOCTH TPHHATHS YIPABICHUYCCKUX
peIIeHwiA 0 OpraHu3aIy 0e30IIaCHO YBaKyalllH JIFOJICH 1 CIIACCHUIO MaTePHATBHBIX CPEICTB.
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Abstract: this article is devoted to one of the methods of increasing car sales in a dealership by
increasing the level of motivation thereof. The study provides the organizational, legal and
financial grounds for the presented motivational approach, as well as the grounds for interaction
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C y4eToM BO3pacTaHUs KOHKYPEHIIMH Ha aBTOMOOMIBHOM pbIHKe Ka3axcTaHa, ompeencHHOM
CTarHallid U HEKOTOPOTO MEPEOPUEHTUPOBAHUS CIpoca moTpedutencit [4, c. 4], BOSHUKIINMH B
KPU3UCHBIM TEPHO] ¥ UMCIOIIUMHE TOTCHIIAAN HA MPOJOJDKEHHE, OPraHU3aIisl CUCTEMBI IPOIaX B
YCIIOBUSIX JHJICPCKOTO MPEANPUITHS HYKIACTCS HE TOJHKO B KOMIIETECHTHOM PYKOBOJCTBE, HO H B
OTJIAXKEHHOM MeToIuKe MoTuBaiuu [2, ¢. 1079].

Cpenu TpaIuIMOHHBIX CIIOCOOOB MOTHBAIIMH, MPEAaracMbIX 3KCIIEPTAMU M MPAKTUKAMH, KaK
MPaBUIO, HMEIOTCI B BHAY [EPCOHAJbHBIC CTUMYJIHMPYIOIIME BBIILUIATHI  COTPYAHUKAM,
cooTHeceHHbIe ¢ BhimonHeHneM KPI, oOmero craxa u napyrux mokasareneit [3, c. 294].
AHanusupyemas ’e METOIMKa HalpaBjeHa He CTOJIBKO Ha MHIMBHUIYaIbHYIO MOTHBAIIHUIO, CKOJIBKO
Ha BBICTPaWBAaHUE CHCTEMBI KOJUICKTHBHOH OTBETCTBCHHOCTH BCEX ACMAPTAMEHTOB IHJICPCKOTO
MIPEATIPHUATHS, TPEOJIAraroNyto HanOoJee IMOJHBIN OXBaT €T0 JEATSILHOCTH.

I[MogoOHO#  MeTONMKOW MOXET CcTaTh (opmMa IICJIEBOTO  COTrJAIICHHS, KOTOPOE
MOAMKUCHIBACTCS MEXAY KOMIAHUCH-TUCTPUOBIOTOPOM, HMIOPTUPYIOIIECH aBTOMOOWIH B
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CTpaHy, M COOTBETCTBYIOIIMM JWJIEPCKUM IEHTPOM (IPEINpHUATHEM), 3aHUMAIOIIUXCS WX
HEMOCPEACTBEHHON peann3anuei.

Cornamienne mnpeacTaBisieT coOOH, MO CYTH, IMOJHOLIEHHBIH MOTHBAI[MOHHBIH JIOTOBOp, B
Clydae BBINOJHEHHUs IYHKTOB KOTOPOIO B TEYEHHE OINPENENEeHHOIO CpoKa, JUIIEpCKOe
NpEANPUSTHE MOJTy4aeT (PUHAHCOBOE BO3HATPAXK/ICHNUE OT KOMITAaHUU-TUCTPUOBIOTOPA.

CoBOKymHasi cuUCTeMa MAap)KUHAIBHOCTH KOMIIAHHUH-IWJIEpa B COOTBETCTBHM C JIaHHBIM
MTOJIXO/IOM TIPENCTAaBIIIET co00i coueTanne 0a30BOM YacTH W MepeMeHHOH dacth. U ecnm mepBas
4acTh MpeAmoiaraeT coueTanne (UKCHPOBAHHONM YacTH W TaK Ha3bIBAEMOTO "IIIIEPCKOTO
cTaHgapTa', BTOpas 9acTh SABISACTCS CTUMYIIHUPYIOIIEH HIT MOTHBAIIHOHHOM.

@ukcupoBaHHAS COCTABIIAIONIAS MONYYaeTCsl AWIEPAMH BHE 3aBUCHMOCTH OT PE3YJIbTaToB
UCTIONTHEHUSI ~ comIamieHus. Jumepckui  cTaHmapT — 3TO  9acTh  MAapKMHAJIbHOCTH,
COOTBETCTBYIOIIAsl JOCTHIKEHHIO ONpENEJICHHBIX TpeOOBaHUM, NPENBSIBISEMBIX OpEHIOM.
Xapaktep 9THX TpeOOBaHMH MOXXHO OOO3HAUMTh Kak JUCHHUIUIMHUPYIOMIMH, TaKk Kak OHH
BKJIIOYAIOT B ce0sl TpPOBEIEHHE PEryJsipHOrO ayauTa W CBOCBPEMEHHOE YCTPAaHEHHE BCeX
BBISIBISIEMBIX HapyIICHHUH.

IlepemenHass yacTh (MM MOTHBAllMOHHAS) MOXET COCTOSITh M3 IIEJIOTO psAfia YCIOBUH H
MEpONPUATHH, MOCIeIOBaTENbHAs peaju3alys KOTOPBIX JaeT BO3MOXHOCTb JIHUIEPCKOMY
MPEATIPUATHIO TIOJTy4YaTh OMOJIHATEIbHBIE OOHYCHI U MTOBBICUTH Map)KUHAIBHOCTH IIPOJIAX.

Ha moii B3r7111, 0THUM 13 caMbIX 3((EKTUBHBIX SBISCTCS COUETAHHE CICTYIOMINX YCIOBHH:

- BBIITOJIHEHHE TIJIaHA TIPOAAXK;

- IPOBEZICHUE TPSHUHTOB ISl IIEPCOHANIa;

- aKTyaJIbHOE TUIAHUPOBAHUE MTPOJIAXK;

- peryispHasi OT4ETHOCTE;

- HCIIOJTHEHHUE PEKJIaMHOI0 010JKeTa, CTPaTernH MapKeTHHTa;

- IOCTATOYHBIN YPOBEHb SKCIO3UIIMU TEKYLIET0 MOJEIBHOIO psijia aBTOMOOHIICH.

Ilpu sTOM, Kakgoe W3 YCIIOBUI OLIEHMBAeTCs COOOpa3HO OINpEIENCHHBIM IOKa3aTeIsIM.
Kaxxmomy myHKTY mpucBauBaetcs "Bec Ienu" - MPOIEHT MapXUHAIBLHOCTH, NMPUOABISEMBIA K
6a3oBoii gactu (0011ast Mapxka KOTOPOH MOXKET COCTaBIATh 5%, rae 4%- Bec nenu GUKCUpOBaHHON
qacTty, a 1%- TUIepcKoro CTaHaapTa).

Tak, TOCTOSHHOE COBEpIICHCTBOBAHHE COTPYAHHKAMH IHMJIEPCKOTO TIPEINPHUSITHS CBOUX
poeCCHOHANBHBIX KOMIIETCHIMH MOXKET OBITh OIIGHEeHO B corjiameHun kak mmnoc 0,5% x
BO3MOXKHOMY TIOKa3aTell0 Map>XMHAJIBLHOCTH. BBIITOIHEHNE 3TOrO YCIOBHUS OTPAKaeT HaJIWdHe B
mrare KOMIIAaHWM CIEIHAINCTa, KOTOPBIM CepTH(UIMPOBAH IPOM3BOANTEIEM B KadyecTBe
KOHCYJIbTAHTA TI0 MPOJakaM, KPOME TOTO, BCe KOHCYJIBTAHTHI 10 IPOJIaKaM, 3aHUMAIOIIE CBOIO
JIOJDKHOCTB 1 roj W Oosiee NODKHBI OBbITh JMOO B mpolecce cepTuduUKaluu, JU00 HUMETh
cepruduKaT OT mpousBoauTesiss. JlJs  COTPYOHHMKOB, paboraroimux 0Oojee  MOJayroja,
npeArnoaraeTcs MPOX0XKICHNUE BCEX aKTyaJbHBIX TPEHMHTOB (B TOM uucie, B online-opmare),
KOTOPBIE €XKEeKBapTAIbHO MPEACTABISIOTCA AUCTPUOBIOTOPOM.

OT4YETHOCTP OJDKHA TIPEAOCTABISITECA CTPOTO B CPOKH, YKA3aHHBIC B I[EJIEBOM COTJIAIICHHUH, B
ITOJTHOM 00BeMe CO BCEW HOCTOBEpHOM MHGpOpManuei, a Takke JMIaMH U JINI[aM, Ha3BaHHBIMH B
COTJIAIICHWH OTBETCTBEHHBIMHM 3a MPEJOCTABICHUE U IOJyYEHHE COOTBETCTBYIOIIUX NaHHBIM. Bec
LIEJTN TAKOTO YCIJIOBUS MOKET OBITh BbIpakeH B 3HaueHUH 0,6%.

B coorBercTBUM C 0003HaYeHHBIM IIOKa3aTeNeM NpOJaXk, MPOLEHT OOHyca IHIEPCKOMY
TPEANIPUSATHIO HauKcisieTcs: B kosmuectse 0,8% B TOM cityuae, eci IJIaH BBIOJIHEH B FpaHMIAX
or 80 1o 99% BkmounTenbHO, 1%- NpU CTONPOLIEHTHOM 3HAYEHUU, HO, €CIH pe3yabTaT
nuiepckoro mpeanpusatus Hmwke 80%, BeC Ienu He CUYUTAETCS JOCTHTHYTHIM W OOHYJSIETCS.
OpmHako, KOMIAHUU-TWIEPY MOXET OBITh IPEAOCTaBIeHa BO3MOXHOCTh depe3 6 MecsIeB Iocie
Hadajxa paboOTHl 1O COTJIAIIEHHIO MPEUIOKUTh BHECTH KOPPEKTHBBI B IUIAH NPH HAJTUYHAU
000CHOBaHHOM apryMeHTaINH.

ExekBapTambHO CTOpPOHAMH YTBEp)KIaeTcs o0beM OopkeTa Ha IPOBEACHHE TIICPCKUM
MNPEANPUATHEM MAapKETHHTOBOH KOMIIAHWH, PEKJIAMHBIX akKIOUH. OTO YCIOBHE CUUTAETCA
BBINIOJTHEHHBIM, €CIIM CyMMa, 3aTpadyeHHasi Ha pealM3alfio JaHHBIX 3a7ad 3a NpeirojaraeMblit
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nepros, ObljIa HE MEHBIIE YTBEP)KICHHOM, KpOME TOT0, BCSI OTYETHOCTD IO STOMY IYHKTY TaKXke
OblIa peiocTaBlieHa BOBpeMs. JTO yclioBHE UMeeT mokaszaresns 0,7% Beca Lelu.

OO0s13aTeIbHBIM YCIIOBHEM SIBIISICTCS MPEIOCTABICHUEM IWIEPCKUM LEHTPOM MHHHMAJIBHOTO
MOJIETIBHOTO psiia aBTOMOOWIICH, pealn3yeMblX B PEruoHe, a Tak)Ke HeOOXOAMMBIN MapK MalluH
JUISl TECTOBBIX MOE3I0K IOTEHIMAIBHBIX KIMEHTOB. JTH KPUTEPUH S(PPEKTUBHOTO BBINOJHEHHS
COTJIAIICHNI PAacCUNTHIBAIOTCS B Ka4eCTBE OOHyca, B MaKCHMAaJIbHOM 3HadeHHH pasHoro 0,7 % y
Map KHHAIBHOCTH.

Takum oOpazom, oOmmii Bec IETH IEPEeMEHHOW YacTH MOXET cOCTaBiiATh 3,5%, TO ecTh
YBEIMYUTH Map>KHHAIBHOCTD AMIEpCKOro npexnpusitus Ha 70%.

Takoif mpomeHT, mNpH 3TOM, HE CIOCOOCH 3HAYMTENBHO  YBEIWYHUTh  PACXOJBI
IUCTPUOBIOTEPCKOTO TPEIUPUATHS, a, HA00OPOT, CIOCOOCTBYET YBEIMYCHHIO O0OBEMa IPOIAX,
HeceT B ceOe MOTeHLUAJIbHBIE BHITOJbI W BBINOJIHSET KOHTPOJIHMPYIOIIYI0O M OPraHU3alMOHHYIO
GbyHKIMN.

Bmecte ¢ TeM, CTOMT MOTYEPKHYTh, YTO MMIUIEMEHTALMs TaKOH METOAMKH IIOBBIIICHHS
MapKMHAJbHOCTH HEBO3MOXKHa 0€3 BBICTPOCHHOW KOMMYHHMKALMM MEXAYy KOMIaHUEH-
JTUCTPUOBIOTOPOM M JIMJIEPCKMM mpeanpusitueM. Bo B3aumopeiicTBUM Opyr C IpyroM, Hpu
IJIaHUPOBAHUU TPOJAaX HUX MNPCACTABUTCIIN OOJIXKHBI BBIMIOJHATE PAJ Ba)KHEHIIINX 3a4a4 U
CJIEIOBATH CIEAYIOIUM NPUHIUIIAM:

- OBBIIIATH KIMEHTOOPHEHTHPOBAHHOCTD, CIEJUTh 38 OCHOBHBIMH TEHICHIIMSIMU CIIPOCa;

- QHAJM3UPOBaTh KOHKYPEHTHYIO CPEAy, YBEIHIHBATh COOCTBEHHYIO KOHKYPEHTOCIOCOOHOCTD
[1, c. 148].

B atom ciyuae, peanu3amms HCCIEeIyeMOTo OAX0Aa MOKET OBITh B35Ta 32 OCHOBY B KaueCTBE
ﬂOHFOCquHOﬁ CTpaTerun B3aHMOﬂeﬁCTBHH, a TOJYYCHHas BbII'OAa OT CJICAOBaHUA HO}IO6HOMy
MPAKTUKOIPUMEHIMOMY METOy CMOXET CIIOCOOCTBOBATh COXPAHCHHIO YCTOHYMBOCTH KOMITAHHIMA
U MX CTa0WILHOMY Pa3BUTHIO.
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Abstract: although non-public universities and colleges have made significant contributions to
higher education development, their operation still has many shortcomings. They have not fully
exploited their potential and have not fully met the needs of society. Therefore, finding the key
factors that significantly impact the training quality of private universities is an urgent task to solve
the mentioned issue. The results show that these factors affecting the training quality of non-public
institutions are training programs, teaching faculty, teaching methods, facilities, extracurricular
activities, the interaction between school and business, administration activity, and characteristics
of private universities. The study has brought real achievements on training at private institutions
and help the Executive Board of schools understand the impacts of each factor on the quality of
non-public higher education and how these factors are measured. Thanks to that, they can create
measures to monitor, manage and adjust these factors.
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AHnHOmMauusa: xoms He20CYOapCMeEeHHbIE YHUGEPCUMEMbL U KOJIEONCU GHECU 3HAYUMENbHbLU
6KIA0 8 passumue 6blcule20 00pA308aHUsL, UX OEMENIbHOCIb NO-NPENCHEMY UMeen MHO20
neoocmamros. OHU He ROIHOCMbIO UCHONb306AIU CEOU NOMEHYUdL U He NOJHOCIbIO
yoogremeopunu nompebnocmu  obwecmea. Ilosmomy — Gvisigienue KIOue8biX  (Pakmopos,
CYWEeCMBEHHO GIUAIOWUX HA KAYeCmE0 OOYYeHUss 8 YACHHbIX 8Y3aX, SGIAemCs aKMyalbHOU
3a0aueil Ons  pewienuss YKA3aHHOU npobremvl. Pesyibmamuvl NOKA3bI6AIOM, HMO  IMUMU
Gaxkmopamu, GIUAIOWUMU HA KAYECMBEO 00VUEeHUs. 8 He20CYOAPCMEEHHBIX YYEOHbIX 3068e0eHUSIX,
AGNAIOMCS YHeOHble NPOSPAMMbL, APENno0A8amenbCKUull COCmas, Memoobl 00yUeHUsl, NOMeueHUs,
BHEKNIACCHbIE MEPONPUAMUSL, 83AUMOOECEUe MeHCOY WKONLOU U OUHeCOM, AOMUHUCTNPAMUBHAS
0estmenIbHOCIb U XAPAKMEePUCIUKU YaCmHbIX YHugepcumemos. Hcciedosanue npunecio peaibHole
pesyrbmamol 8 001ACMU 0OYYEHUs 8 YACTIHBIX YYEOHBIX 3A8E0CHUSX U NOMOR2ILO UCNOJIHUMETbHOMY
COBEeMY WIKOJL NOHAMb GIUSHUE KANCO020 (PaKmMopa HA KAuecmeo He20CYyOapCmeEeHH020 SblCUUE20
0bpazosanusi u cnocobvl usmepenust smux gakmopos. bnazooaps smomy onu mocym cozdasamo
Mepbl OJisL MOHUMOPUH2A, YAPAGLEHUS. U KOPPEKMUPOSKU SMUX PaKmopos.

Knrwoueevie cnoea: xauecmgeo  o0Oyyenus, evicuiee 0bpaszosamue,  He20CyOapCMEeHHble
YHUGepcumemol, 0bpazoeanue 60 Bvemname, aomunucmpayusi yHueepcumema, HAyuHble
UCCneo008anus.
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1. Identifying the problem

Although non-public universities and colleges have made significant contributions to
higher education development, their operation still has many shortcomings. They have not
fully exploited their potential and have not fully met the needs of society. Higher education in
the region and the world has grown significantly. However, non-public higher education in
Vietnam is still limited due to the incorrect legal corridor, patchy model, and obsolete training
methods and content. In general, non-public higher education in Vietnam has not progressed
steadily. The quality of training is not good, and there is no growth breakthrough. Therefore,
identifying the core drivers that significantly impact the training quality of non-public
institutions is a critical mission to solve the above issue, helping higher education
administrators know the most crucial factors contributing to the training performance of higher
education. The mentioned variables will determine the quality of higher education. On that
basis, education administrators can suggest a reasonable management strategy for enhancing
the quality of higher education in general and non-public higher education in particular.

The research is conducted to evaluate the factors affecting the training quality of private
universities in Vietnam. Thereby, this paper will suggest some appropriate solutions for
improving this issue.

2. Theoretical basis, model, and hypothesis of the research

2.1. The concept of training quality

According to Tran Khanh Duc, “The quality of training is reflected in the characteristics of
quality, personality, and labor value or the professional qualifications of the graduates
corresponding to the goals and training programs for specific occupations” [10].

According to the research of Le Quang Son, “Training is a collaborative activity among
subjects (who are teachers and learners). It is an organic unity of teaching and learning carried out
within an educational institution. In which nature, scope, level, structure, and process of the activity
are strictly and specifically defined in terms of objectives, programs, contents, methods, forms of
organization, facilities, and teaching supplies to evaluate training results, time, and specific
learners” [2].

In short, the training quality of universities is determined by how well they have provided their
students with the knowledge to meet the demands of the knowledge society.

2.2. The concept of the training quality at university

According to Harvey and Knight, the quality of higher education can be divided into five
groups, including: (1) Quality is superiority. (2) Quality is perfection. (3) Quality is in line with the
goal. (4) Quality is value for money. (5) Quality is transformation [6].

In research, O'Neill and Palmer define higher education service quality as “the difference
between what a student expects to receive and his/her perceptions of actual delivery” [7, p. 39-52].

Agreeing with previous studies, Parri (2006) concludes that the quality of higher education can
be categorized into seven significant points of view, as follows: (1) Quality is superiority and
excellence. (2) Quality is without any mistake. (3) Quality is consistent with the goal. (4) Quality is
transformation and reshaping. (5) Quality is the threshold of standards, which means specific
standards are defined. (6) Quality is enhancement or improvement. (7) Quality is value for money
[9, p.107-111].

According to Chen et al. (2007), the quality of higher education training is a multi-directional
concept that includes functions and activities such as training program, quality of teaching staff,
government, facilities, students’ characteristics, management and administration activity, and
interactive systems [1, pp.128-48].

2.3. A proposed research model

Based on the studies of Vo Thi Quy and Dam Tri Cuong [12], Ullah et al. [11], Jain et al. [4],
Palli and Mamilla [8], the author suggests an 8-variable research model, as follow:
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Fig. 1. A proposed research model

3. Research Methods

3.1. Measurement scales in research

The Likert scale is used to understand the level of agreement that the respondents have with a
particular statement. The scale is coded with 5 groups (1: Totally disagree. 2: Disagree. 3: Neutral.
4: Agree. 5: Totally agree). The scale is evaluated by Cronbach's Alpha reliability coefficient.

3.2. Data collection

In this study, the research model has 8 independent variables and 1 dependent variable,
corresponding to 58 observed variables. Therefore, the sample size according to Tabachnick and
Fidell (1991; quoted by Hoang Trong, Chu Nguyen Mong Ngoc [3]) is n > 114 (8*8+50) samples,
and according to Harris RJ. Aprimer (1985; quoted by Hoang Trong, Chu Nguyen Mong Ngoc [3])
isn> 113 (104+9) samples.

The author interviewed 400 lecturers, staff, and faculty leaders at non-public universities in the
Southeast region.

4. Results

4.1. Cronbach’s Alpha

The results of Cronbach’s Alpha demonstrate that all eight scales have the acceptable
Cronbach's Alpha coefficient in terms of reliability (higher than the minimum level of 0.6). After
considering the variable correlation coefficient, 53 variables are higher than 0.3. However, the GV1
variable was excluded because the total variable correlation coefficient is less than 0.3. Therefore,
only 53 variables are used in the exploratory factor analysis (EFA). Scales and variables that
achieve reliability will be used in the following exploratory factor analysis (EFA).

4.2. Exploratory factor analysis (EFA)

The scale of quality of non-public higher education includes 54 observed variables. According
to Cronbach’s Alpha, 53 variables are used in the research model to be used to test EFA. KMO and
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Bartlett's Test in factor analysis indicates that sig. = .000 and KMO coefficient is very high
(0.864 > 0.5), so exploratory factor analysis (EFA) is suitable in this study.

4.3. Testing regression model and research hypotheses

According to the findings of exploratory factor analysis (EFA), the factors affecting the training
quality of non-public universities are (1) Training program, (2) Teaching staff, (3) Finance, (4)
Facilities, (5) Mechanism and policy, (6) Cooperation and scientific research, (7) Administration
activity, and (8) Characteristics of non-public universities. These eight factors are independent
variables. The dependent variable is the quality of private universities in the Southeast region (CL).

The regression model summary with the Enter command (all variables are entered
simultaneously) is shown in Table 4.15.

The adjusted R2 coefficient is 0.585, which means that the variation of the eight following
factors explains 58.5% of the variation in the training quality of non-public universities (CL),
which are (1) Training program, (2) Teaching staff, (3) Finance, (4) Facilities, (5) Mechanism and
policy, (6) Cooperation and scientific research, (7) Administration activity, and (8) Characteristics
of non-public universities. The results show the Sig. value is minimal (Sig. = 0.000), so the
regression model is suitable. The last column of the regression results shows that VIF is in the
range from 1 to 1.1, so it can be concluded that there is no multicollinearity between the
independent variables.

The results of determining the regression coefficients of independent variables shown in Table 4.17
indicate that explanations of the independent variables are statistically significant (Sig. < 0.05).

Table 1. Regression results

. Normalized
Regres.swn regression Multicollinearity
Model coefficients . t Sig.
coefficients
B Standard Beta VIP
1 | Constant | .021 185 113 910
CT 156 .022 250 7.089 | .000 .875 1.143
GV 115 .027 .141 4.175 | .000 .948 1.055
TC .105 .024 .155 4.414 | .000 .879 1.138
CS 167 .019 319 8.866 | .000 .839 1.192
PL 116 .023 .190 5.120 | .000 .789 1.268
NC 112 .028 142 4.052 | .000 .881 1.135
QT .075 .044 .071 1.688 | .092 .613 1.632
DT .164 .025 228 6.598 | .000 .907 1.103

The results reveal that eight factors affecting the training quality of non-public institutions are
(1) Training program, (2) Teaching staff, (3) Finance, (4) Facilities, (5) Mechanism and policy, (6)
Cooperation and scientific research, (7) Administration activity, and (8) Characteristics of non-
public universities.

5. Administrative implications

Based on the findings in Section 4, we see that eight components make up the training quality
of non-public higher education, which are: (1) Training program, (2) Teaching staff, (3) Finance,
(4) Facilities, (5) Mechanism and policy, (6) Cooperation and scientific research, (7)
Administration activity, and (8) Characteristics of non-public universities. Therefore, education
administrators should pay more attention to the above eight components to improve the training
quality of private schools. This section will present the specific meanings of the components and
give some suggestions for administrators to strengthen the quality of non-public higher education.

5.1. Facilities

Facilities play a crucial part in creating the quality of non-public higher education. Therefore,
education managers should provide adequate and advanced facilities for students in the learning
and research process, contributing to enhancing the quality of higher education.
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Elements of learning materials, school supplies, and facilities are indispensable in improving
the training of non-public universities. However, at present, the limited education budget is
considered as one of the fundamental causes leading to the poor and backward state of facilities and
equipment of non-public universities. Therefore, enhancing the quality of training facilities and
equipment of private universities will improve the quality of education and provide a comfortable
and appropriate environment for students.

A good training program must be accompanied by ownership of facilities, equipment,
infrastructure, and lecture halls. The conditions for completing lectures are crucial
requirements to increase the efficiency of higher education. Therefore, schools need to pay
more attention to allocating funds to purchase equipment, add electronic documents and digital
documents, and upgrade the software to meet the demands of work, rapidly modernizing
facilities and training equipment.

5.2. Training program

The training program is an essential factor that creates higher education quality in general and
non-public universities. Therefore, to enhance the training quality of a non-public university,
education managers should be careful when developing training programs to ensure that the
knowledge provided to students meets the actual needs. The course content helps them develop
skills that can be applied in the workplace. Thanks to the knowledge and expertise gained from
subjects, they can find jobs in the future.

Developing and renovating the objective and content of the training program will improve the
quality to meet social needs in the context of international integration. It is imperative to renew,
supplement, correct and perfect the training program of majors and specialties at all levels and
detailed course outlines and corresponding program according to the output standards. Adjusting
the learning program structure to suit each level's training goals is also an urgent task. In addition,
it is crucial to research, select and approve several advanced and appropriate training programs of
some countries around the world for joint training.

The Ministry of Education and Training should issue public documents on revising the training
program's goal and content in the future. Non-public universities must recognize their current status
to provide acceptable innovation orientations according to the State's general rules for non-public
higher education institutions.

5.3. Characteristics of non-public universities

The characteristic of private universities is also one of the critical factors in determining the
teaching standard of universities in general, and private universities in particular. Currently, there
are weaknesses in implementing educational activities in non-public universities. In particular, the
training program is focused on theory and undervalues practice, making students uninterested in
learning. As a result, it is difficult for them to find suitable jobs after graduation.

Therefore, non-public universities must develop and follow training quality standards to make
investment plans for this work. It is one of the long-term strategies for improving the training
quality at universities.

In addition, private universities need to focus on enhancing the quality and improve governance
capacity. They need to coordinate with businesses in training and creating chances for students to
practice. It is vital to combine theory and practice so that learners meet the demands of the labor
market after graduation. Finally, they need to connect with businesses and employers to expand job
opportunities for students after graduation.

5.4. Finance

Finance is an indispensable factor in determining the efficiency of private higher education.
Therefore, the State needs to issue sub-law documents to concretize and fully master the property
rights of private universities while also giving them more autonomy in the future. In addition, the
State also needs to create a legal framework to encourage individuals to invest in education.
Expanding the autonomy and social responsibility of private universities is known as an urgent
task. Moreover, the State should enhance its role in the following aspects:
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e Establishing a mechanism to monitor the development of higher education.

e Building a legal environment to ensure the social responsibility of higher education
institutions.

e Ensuring equity in higher education, associating the quality of higher education with budget
investment.

e Strengthening the participation of the community in monitoring to evaluate the quality of
higher education.

5.5. Mechanism and policy

Mechanism and policy are the factors that create the training quality of private universities.
Modernizing mechanisms and policies is both an actual requirement and a driving force for
development. In general, it is necessary to develop a set of criteria with specific targets on land,
facilities, taxes, credits, training, and resources to bring the strategy of socialization of education to
reality. It is necessary to create a mechanism to encourage private universities and foreign-invested
universities to develop institutions for training high-quality human resources. Besides, changing the
learning program in line with practical needs is also a necessary task.

It is essential to build an equal and fair legal framework between public universities and private
universities. The legal system needs to be synchronous and particular so that subjects participating
in educational activities clearly understand what they can do, what they can't do, and the levels of
punishment if they violate the regulations.

5.6. Cooperation and scientific research

Cooperation and scientific research are essential factors in the development of non-public
higher education. Therefore, education administrators need to improve the quality of this work.
Collaboration brings a great source of benefits for universities, research centers, and companies. It
can only be done by strengthening dialogue between the education sector and the job market. The
focal points of this discussion are the training program and skills required by the job market.

All people relating to the scientific research and collaboration model between the universities
and research institutions and businesses play an essential role in stimulating this relationship. To
make it more attractive to the intellectuals and administrators at universities and to call for their
active participation, the following actions need to be taken:

- Increasing awareness among intellectuals about the benefits of cooperation and encouraging
individuals to work together with businesses. For example, we consider it a standard to evaluate the
quality of lecturers’ work, which may provide the intellectuals with motivation. However, the most
important thing is that they are aware of the benefits of this relationship and consider it an exciting
and desirable activity.

- Reducing the biggest barriers, especially securing funds for this activity and making the
payment process and procedures as straightforward as possible.

- Promoting the forces that create relationships between intellectuals and business, and assisting
in the building and managing those relationships like guiding expectations and building trust,
commitment, and engagement between intellectuals and business.

- Encouraging intellectuals to spend time working with businesses by appropriate incentives or
prioritizing recruiting lecturers who have worked in enterprises because they have a positive impact
on expanding the cooperation relationship between schools and businesses.

- Developing a mechanism to create and establish linkages with businesses (through the four
tasks outlined above) must be considered a priority strategy of the school and the government. The
findings suggest that all four central actions significantly impact the level of cooperation between
schools and companies.

- Learning experiences of countries that have built this partnership, and studying the factors that
help them succeed, for example, the strategies of authorized people (in Switzerland), the
mechanisms and approaches of experts (in the UK), and actions of leaders (in Ireland). It is
necessary to study and adjust these experiences to the specific background of each school,
especially in the particular context of Vietnam.
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5.7. Teaching staff

The teaching staff is one of the factors that create the training quality of private universities and
the primary key to ensuring the quality of higher education. Therefore, education administrators
should continue to advance teachers' quality and teaching skills and provide suitable conditions for
them to complete their mission successfully [5]. In addition, when developing a team of
administrators and teachers of private universities, we need to pay attention to the planning to have
enough quantity, synchronous structure, and standardization of qualifications.

Besides, professional training and cultivating must be efficient and serve the teaching work of
the lecturers or other tasks that they will undertake. It is necessary to avoid the professional training
and retraining that is only a formality as it has happened in reality and the mentioned situations.

Professional training and cultivating must contribute to improving the capacity and
qualifications of lecturers. This work must be carried out regularly, continuously, and flexibly with
many synchronous measures such as mobilizing, encouraging, and attaching the university's
responsibility to the faculties, subjects, and lecturers who are sent for training and cultivating.

In addition, we shall ensure regimes and policies for lecturers and managers of private
universities to fully enjoy the prescribed rule, which improves their material and spiritual life and
creates a healthy pedagogical environment for them to work with peace of mind.

5.8. Administration activity

Administration activity is one of the factors affecting the training quality of non-public
universities. Therefore, private universities need to innovate this activity. Higher education is
facing new trends such as massification, diversification, modernization, privatization,
commercialization, marketization, internationalization, and democratization. Therefore, educating
is demanding a change in training methods to become a center of lifelong learning. Schools need to
connect with high schools, remove faculty boundaries, move towards e-schools, strengthen
networking, promote cooperation and international integration, narrow public and private
boundaries and strengthen links between schools and businesses.

Innovating management at universities should focus on the following issues: management
hierarchy, autonomy in schools and academic freedom, quality assurance, and control, transparency
and accountability, building democratic space, mobilizing financial resources for education,
applying the competition, and computerize the management system. In particular, innovation of
management activity at schools needs to promote autonomy and apply business management
experience (such as developing strategic plans, enhancing management efficiency, using
information technology to market access). This task also aims to promote the development of
private universities, corporatize public universities, and diversify higher education in terms of
training programs and methods to meet job requirements.

In Vietnam, higher education management under the new public management model is
developing on a large scale. However, there is still a big gap between “actual autonomy” and
“textual autonomy,” and an accountability mechanism has not yet been established. As a
result, private education is facing many challenges. Many mechanisms and policies have been
issued and approved in recent years To overcome this situation, such as Education
Administration Reform, Vietnam’s Law on Higher Education, Resolution No. 40, Resolution
No. 29, Public Investment in the form of Public-Private Partnership (PPP), Vietnam - National
Qualifications Framework, and Law on Vocational Education. It demonstrates the shifting in
the state management model of higher education in Vietnam, from a command and control
model to empowerment and supervision.

Schools need to vigorously innovate the content of the program and teaching methods
towards international integration. The content of the program and the curriculum should be
developed and deployed in an open direction (Schools should regularly update knowledge at
home and abroad. It is recommended to use domestic or foreign textbooks and materials
flexibly to teach learners). In addition, the content in teaching must be closely linked to and be
appropriate for the realistic requirements of the jobs that students are pursuing. In terms of
methods, it is necessary to use various teaching methods according to the principle of “A
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learner-centered approach” and minimize the teaching hours in class so that learners have
more time to study and research independently.

6. Conclusion

This research investigates the components and scales affecting the training quality of non-public
universities, develops scales to measure these factors, and builds and evaluates a theoretical model
of the relationship between them.

The results and reasoning show that the scales meet the requirements after some revisions. The
theoretical model is consistent with the market information, and most of the hypotheses are
accepted. Specifically, the factors affecting the training quality of private universities are
(1) Training program, (2) Teaching staff, (3) Finance, (4) Facilities, (5) Mechanism and policy,
(6) Cooperation and scientific research, (7) Administration activity, and (8) Characteristics of non-
public universities.

The study has brought practical results for training work at private universities. It helps the
Executive Board of schools understand the impacts of each factor on the quality of non-public
higher education and how these factors are measured. Thanks to that, they can take measures to
monitor, manage and adjust these factors. At the same time, these findings also help them
determine which elements need to be invested in to increase the quality of higher education.
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MEAUINUHCKHUE HAYKHN
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Kapnosa Tamvsina Braoumupoena — cmapuwiuii npenodasamenv,

Kagpedpa mamemamuyeckux u eCmecmeeHHOHAYYHbIX OUCYUNTUH,
Hucmumym nuwesvlx mexnono2uil u Ou3aiHa — Quiuan
Tocyoapcmeennoe 6100cemmnoe 0bpasosamenvroe yupexcoetue 8bicuie20 00pa3o6aHus
Huoicecopoockuil cocydapcmeenHblil UHHCEHEPHO-IKOHOMUYECKUL YHUSepCUumen,

2. Huorcenuui Hoszopoo

Annomayun: 6 cmamve cmasumcs 3adaua - onpedeiumv Haubolee 6e30NACHOe NPUMEHEHUE
ungpaxpacuvlx u  yrempaguonemosoix  usnydenutl. Cmames NOCEAUIEHA  KOMMIIEKCHOMY
UCCAEO0B8AHUIO GNUSHUSL UHPPAKPACHBIX U YIbMPADUOLENOBbIX USIYUCHUL HA OP2AHU3M 4el06eKd,
OKA3bIBAIOWUX KAK NOJOJNCUMENbHblE, MaK U ompuyameivhvie go30eticmeusi. Ocoboe eHumanue
VOeNeHo NpuMeHeHuio U3nyueHuu 6 oodracmu meouyunvl. Buvloensiomcs u  onucwieaomcs
Qusuueckue xXapakmepucmuky Usy4eHuil, paccmMampuearomcs XapakmepHole 0COOEHHOCMU KAK
UHpPakpacuvlx, mak u yibmpaguoremosvlx uznyueHuil. Jaemcsi cpaguenue usiydeHusiM, Hoo
deticmeuem KOmopvlx NPOUCXO0SIM USMEHEHUs 8 OP2aHusme, HeoOX00uMble OISl JHCUZHU HelogeKd. B
Kauecmee UCCIe008amenbCkoll 3a0ayu  A6mopom Oblia OnpedeieHd NONbIMKA OYEeHUmMb Ux
00CmMOUHCMEa U HedOCMAmKU 6 3a6UCUMOCIU OM UX (usuuecKux napamempos. B saxmouenue
PACKPbIBACMCS NPEUMYWECTNEO YIbMPADUOLEOBbIX U3LYYEHUIL.

Knrouesvie cnosa: snexmpomazHummubie G0Hbl, YVIbMPaA@DUOIemossble U3NYUEHUS, UHOPAKPACHbLE
UBNYUeHUsl, Menjiogoe U3IyueHue, CHeKmp, OJIUHA GOJIHbl, YACMOMA GOJIHbl, UHMEHCUBHOE
usnyuenue, OUAnasoHu.

COMPARATIVE ANALYSIS OF INFRARED AND ULTRAVIOLET
RADIATION, HEALTH-SAVING ASPECTS
Karpova T.V.

Karpova Tatyana Viadimirovna - Senior Lecturer,
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INSTITUTE OF FOOD TECHNOLOGIES AND DESIGN - BRANCH
STATE BUDGETARY EDUCATIONAL INSTITUTION OF HIGHER EDUCATION
NIZHNY NOVGOROD STATE UNIVERSITY OF ENGINEERING AND ECONOMICS,
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Abstract: the article aims to determine the safest use of infrared and ultraviolet radiation. The
article is devoted to a comprehensive study of the influence of infrared and ultraviolet radiation on
the human body, which have both positive and negative effects. Special attention is paid to the use
of radiation in the field of medicine. The physical characteristics are distinguished and described,
and the characteristic features of both infrared and ultraviolet radiation are considered. A
comparison is given to the radiation, under the influence of which changes in the body necessary
for human life occur. As a research task, the author determined an attempt to evaluate their
advantages and disadvantages depending on their physical parameters. In conclusion, the
advantage of ultraviolet radiation is revealed.

Keywords: electromagnetic waves, ultraviolet radiation, infrared radiation, thermal radiation,
spectrum, wavelength, wave frequency, intense radiation, range.
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ConHIle UrpaeT BaXKHYIO POJIb B XKM3HU YEJIOBEKA U BCETO JKUBOTO HA MJIAHETE, OHO SIBJISETCS
HUCTOYHUKOM Terula M cBeTa. CBeT SBIAETCS IMOTOKOM JJIEKTPOMArHUTHBIX BOJH, KOTOpBIE
COMPOBOXKIAIOTCA YCKOPEHHBIM JABIKCHHEM 3apsKCHHBIX 4YacTHLl, BXOAALIMX B COCTaB aTOMa,
JUTMHA BOJIH CBETa OMpEeNeNseTcs B mpeaenax ot 4¥10° 7. 8%10° 7 METpa U SBISAETCS BUIUMbBIM
CHEKTPOM i1 BOCIHpPHUATHUS UEJNOBEUECKUM TIJIa30M, BCE OCTAJIbHBIC W3JIyUCHUs SBISIOTCS
HEBUIVMBIMHU: PAIUOM3IYYCHHs, WH(PpPaKpacHbIe, YIbTpa(HOICTOBbIE, PEHTTEHOBCKHE U TraMMma
n3nydeHns. HeBuaumble W3IydeHUS WrpalOT BaXHYI0 pOJIb B JKM3HM HAmled IITaHETHI.
WndpaxpacHsle H3My4YeHHs UMEIOT [UIMHY BOJIHBI, MPEBBIMIAIONIYI0 AJIMHY KPAacHOTO IBETA, U
YEJOBCUECKUM IJIa30M YyXXE HE BOCHPHUHHUMAIOTCS, 3TH M3IYYEHHs CIIE Ha3bIBAIOT TETIOBBIMHU
N3ITy4CHUAMH. TeIIoBOe H3IIydeHHE CONPOBOXKAAIOTCA BBIICICHHEM TEIUIa, HO NPH 3TOM HE
CBETUTCS. B 3aBHCHMOCTH OT JUIMHBI BOJHBI MH(PAKPACHYIO 00JaCTh Pa3leisioT Ha OJIMKHIOK C
nauHoM BomHbl OT 0,7 mo 1,4 MxM, cpenHioro - oT 1,4 - 3 MKM U Janékylo - CBBIIIE 3 MKM.
VIHTEHCHBHOCTD TEIUIOBOTO M3JIyYEHUS] 3aBUCHT OT TeMIlepaTypbl M JUJIMHBI BOJHBI, OoJjee
HMHTEHCUBHOE M3JIyueHHE UMEET BBICOKYIO TEMIIEPATypy U KOPOTKYIO JUIMHY BOJIHEI [2, . 264].

WudpaxpacHsle u3i1ydeHns] OOHapy»KHUi aHTIuicKui ydyenbld B. I'epruens B 1800 roamy, on
Ha0JII0/1a] TOBBIIIIEHHE TEMIIEPaTyphl 3a IPaHUIE KPaCHOTO 11BeTa — B HEBUIUMON YacTH CIEKTpa.
Cren0BaTeIbHO,3IEKTPOMAarHUTHBIE M3ITyYCHHUS MOJUYUHSIOTCS 3aKOHAM ONTHKH M UMEIOT Ty Ke
MIPUPOJTY, YTO M BUAMMBIN cBeT. [Ipyu mpoxoxaeHun depe3 arMocdepy 3eMilH, ¢ COAEpKaHUEM B
BO3/lyXe a30Ta W KHUCJIOpoJa MH(paKpacHbIE M3IYYEHHsS CTAHOBATCSA 3HAYUTEIHHO MEHBIIE, OHH
paccenBaroTcs, 0COOCHHO CHIIBHO MH(paKpacHbIe JTydd IHOTJOIIAIOT Mapsl Boabl. MH(bpakpacHOe
KOPOTKOBOJIHOBOE H3JIydeHHe B amamaszoHe ot 0,76 mMkMm 1o 1,4 MKM HMeeT CIIOCOOHOCTB
MIPOHUKATh IIyOOKO B TKaHM YEJIOBEKa, a JUIMHHOBOJIHOBOE M3IIyYCHHE C ATMHON BOJHBI OT 9 MKM
10 420 MKM paclpoCTpaHseTcss 10 HMOBEPXHOCTH KOXHU.. braromapst TENJIOBBIM H3Iy4EHHSIM B
OpraHM3Me YCHJIMBAETCS OOMEH BEIIEeCTB, YIJyUIlaeTcsl IUPKYIALUS KPOBHM M KPOBEHOCHOM
CHCTEMBI, ocsiabdisieTcst 00JIb M BCAChIBaHHE SIIOXMMHUKATOB, BHIBEICHHE TOKCHUYECKUX BELIECTB U3
OpraHM3Ma, YCHJIIMBAETCS CONPOTUBISIEMOCTh OPraHU3Ma, CHMXKAETCS Pa3BUTHE BOCHAIUTEIIHHBIX
MPOLIECCOB, TMOBBIIAETCS MPOTHBOMH(EKIMOHHAs 3aluTa opraHu3ma. Ha ceropHsmHui JeHb
nHppaxkpacHbIe U3TYYEHUs] HMEIOT IIMPOKOE MPUMEHEHHE B 00IaCTH MEIULMHBI, UX HCIOIb3YIOT
npu 3a00JIEBaHUAX JKEIyJOYHO-KUIIEYHOTO TPaKTa, NPH HapyIIeHHH paboThl JMMpaTHIecKoH
CHCTEeMbl M OpraHoB JbIXaHWsA. Tepmorpad, mpeoOpa3oBaTenb HH(PAKPACHBIX H3IIyUCHHUH,
TIO3BOJISIET ONPEACINTH MOAKOXKHBIE HOBOOOPA30BaHMS, COCTOSIHIE COCY/IOB, MECTOPACIIOJIOKEHHUE
TpoMOOB. [1, c. 45]. VmpTpaduoneroBoe HUIIyYEHUE PACIIONIOKEHO 3a (DHOJIETOBOU 00IaCTHIO
CIIEKTpa, JJIMHA BOIHBI YJIbTPadUOIeTOBOro usiyueHus ot 3,8%107 7 M mo 3*10” M, wactoTra
usnydeHuit or 8*10'* T o 3*10%°T'y. CpoiicTBa yabTpadHONETOBBIX M3IYYEHHH 3aBUCHT OT
JMana3oHa JJIMH BOJIH: JUIMHHOBOJIHOBOE B auama3oHe 315 — 400 uM, cpemHeBosHOBOE - 280-
3158M u kopoTKoBONHOBOE - 100-280 HM™.

VYnpTpadroneToBble M3IyYEHHs SBISIOTCS TEIUIOBBIMH, OHH HMMEIOT BBICOKYIO XMMUYECKYIO
aKTUBHOCTb, TNPH 3TOM SBIAIOTCS HEBUAMMBIMH M 00JafaloT OONBIION ITPOHHUKAIOUIEH
cnocoOHOCTRIO [3, c. 198]. B opranmsme uemoBeka mox IeHCTBHEM yIbTPapHOIETOBBIX JTydeH
YBEJIMYHMBACTCS COJEPKAHNUE CEPOTOHMHA B CHIBOPOTKE KPOBH, OTBEYAIOIIETO 33 3MOIMOHAIBHOE
coctostHue yenoBeka. Ilox neiicTBuem ynbTpaduoneToBbIx nyded oOpasyercss BuramuH [l
oTBeHaromMii 3a (¢ochop-KanbLUeBblii 00MeH i1  (OPMUPOBAHHS KOCTHOTO CKeJera,
BBIpa0aThIBAIOTCS BEIIECTBA, PAacUICIUIIOMNE OENOK, BhIPaOaThIBAIOTCS T'OPMOHBI: CEPOTOHHMH H
MEJIaTOHMH, OHH OTBEYAIOT 32 CyTOYHBIE PUTMBL. [Ipu HemocTaTke yiabTpaduOoNIeTOBBIX H3IIydeHUH
HaOoaeTcss aBUTaMHMHO3, HapylaeTcss paboTa LEHTPaJbHOW HEPBHOW CHUCTEMBI, CHHXKACTCS
paboTOCIIOCOOHOCTh M CONPOTHBISIEMOCTh OpPraHM3Ma K IPOCTYIHBIM 3a00JIEBaHUSAM, 00JIaal0T
OaKTepUIUAHBIMH ACHCTBUAMM, Y AETEH MMpH HeJOCTaTKe YIbTPa(HOIETOBEIX JIydeil pa3BHBAETCs
paxut. [Ipu GonbmuX 103aX M3ITYICHHN HAOIIONAIOTCS KOXKHBIC 3a00JIeBaHMs. YUYEHBIE CUUTAIOT,
yT0 Onaromaps yiIbTpa(HoIeTOBEIM H3YyICHUAM Ha 3eMile MOSBHUIACh KU3Hb [4, c. 480].

YnpTpadroneToBrle M3IyUSHUS UTPaloT HauOojee BaKHYIO PONb B JKH3HHM YEIOBEKa, €CIU
CPaBHHUTH BCE JOCTOMHCTBA yJIbTPa(hnoIeTOBOTO M MH(PPAKPACHOTO U3ITyUCHUI U 1OOAaBUTh K HUM
KM3HCHHOBAXXHBIE AaCHEKThl, BIUSIONIME Ha (QOPMUPOBAHHE, CTPYKTYPH3ALUIO U 3alIUTy
OpraHu3Ma 4eloBeKa.
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Kageopa MOHyMEeHMAIbHO-0eKOPAMUBHO20 UCKYCCMEA,

paxynemem apxumexmypul u padocmpoUmensbHo20 PA3GUMIS,

Huecmumym apxumekmypbl u cmpoumenbcmed
Boneoepaockuii eocyoapcmeennvitli mexnuueckul yHugepcumen,

2. Boneoepao

Annomayua: 8 cmamove aHATUZUPYIOMCA NAPKOBblE NPOCMPAHCIEA, KOMOpble ce200HA 6Cé uauye
CMAHOBAMCA — MEPPUMOpUAMU 0N NPOEKMUPOBAHUA — COBPEMEHHO20 — UHHOBAYUOHHO2O
060pyoosanus, Komopoe omseuaem pasHooOpasHvim 3anpocam nocemumeneii . C pazeumuem
HempAaoUYUOHHbIX 6UO08 CHOPMA AKMYAIbHOU CMaia 3a0aya NpoeKMmupo8anus CneyudibHo
000py008aHHbIX 018 3M020 nAowadok. I opoockas ungpacmpykmypa cnopma u paseiedeHuti
NONOTHACTCA YHUKAbHOIMU U OPUSUHATLHBIMU CKEUM-NAOWAOKAMU, ABIAOWUMUCT MeCmAamil
npogedenus 0ocyaa. B cennnanax 3acmpolinyukog coBPeMeHHbIX 20POOCKUX NAPKO8, UOYWUX 8 HO2Y
€O peMeHeM, CKelim-niowaoKu 3aHUMaiom pasHoONpagHvle Mecma paoom ¢ 0emcKUMU UspOSbiMU,
a maxoice CROPMUBHBIMU NILOUJAOKAMU.

Kniouesvie cnosa: cketim-nnowjaoxa, napx, napkoeasn cpeoda, npoekmuposanue, apxumexmypd.

DESIGN OF SKATE AREAS IN THE PARK
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Abstract: the article analyzes park spaces, which today are increasingly becoming territories for
the design of modern innovative equipment that meets the varied needs of visitors. With the
development of non-traditional sports, the task of designing specially equipped areas has become
urgent. The urban infrastructure of sports and entertainment is replenished with unique and
original skate areas, which are places for leisure. In the master plans of developers of modern city
parks, keeping up with the times, skate areas are occupied by equal places next to children's
playgrounds, as well as sports grounds.

Keywords: skate playground, park, park environment, design, architecture.

VIK 712.6

CeroiHs TapKOBBIC TPOCTPAHCTBA BCE YaIlle CTAHOBSTCS TCPPUTOPUSAMHE UL MPOCKTHPOBAHUS
COBPEMEHHOT0 HMHHOBAI[MOHHOTO O00OpYyJOBaHMs, KOTOPOE OTBEYaeT Pa3HOOOPa3HBIM 3arpocam
noceruteneit [1, 2]. C pa3BUTHEM HETPATUITMOHHBIX BUAOB CIOpPTa aKTyalbHOW cTajia 3aaada
MPOCKTUPOBAHKS CIELUATBLHO O00OpPYJOBaHHBIX Ui 3TOro Iwomanok. Ckeir-ruomagka - 3To

CHennaisbHO O000OpyIOBaHHAS TEPPUTOPHS, IpPEAHA3HAUCHHAS [UIA JIFOJCH, 3aHHMAIOIINXCS
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9KCTPEMAIIbHBIMU BHJIAMH CIIOPTA, TAKUMH, KaK: CKCHTOOPAMHT, arpeCCUBHOC KaTAHUE HA POJIHKAX,
arpecCMBHOE KaTaHUE HA CaMOKaTe, BEeJOTpHaj, MapKyp M MHOTMMU JApYruMHu. B renmianax
3aCTPOMIIMKOB COBPEMEHHBIX TOPOJCKUX MapKOB, UIYIIUX B HOT'Y CO BpEMEHEM, CKEUT-TIIOLIaAKI
3aHUMAIOT pAaBHOINPABHbIE MeECTa PAJOM C JETCKUMU HWIPOBBIMH, & TaKXKE CIIOPTUBHBIMU
wiomaakamu. ['opoackas HHPPACTPYKTypa CIOpTa U Pa3BICUCHHI TOMOIHICTCS YHUKAILHBIMU U
OPUIMHAJIBHBIMU CKEUT-IIJIOLIaAKaM U, SBJISIOLIUMUCS MECTAMU [IPOBEJIEHUS 1OCYTa.

Ha ceromusimHuili AeHb CyliecTBYeT [Ba BHAAa CKEHT-IUIOIIAJOK: KPBIThIE WJIM OTKPBITHIE.
HecoMHEHHBIM IPENMYIIIECTBOM KPBITOH IDIOMIAIKH ABISIETCSA TOT (PAaKT, YTO OHA MOXKET paboTaTh
KpYTJIOTOIMYHO, HE 3aBUCUT OT MOTOJHBIX YCJIOBMM, YTO HEMAJIOBAaXXHO B HallleM KiuMare. Takxke
KPBIThIE CKEWT-IUIOIIAIKH OTIMYAIOTCA MEHbIIEH TPaBMOOINACHOCTHIO, IIOCKOJIbKY Ha MOKPBITUSAX
IUTOINAAKY HE CKAIIMBAeTCs CHET WM JO0XKIb, He 00pa3yeTcs JeasHast KOpKa, He OIaIaroT JIUCTHS,
HE AYIOT CHJIbHBIC BeTpa. [lorojHbie (akTOpbl HE OKA3bIBAIOT BIIMSHUEC HA COCTOSHHE KPBITOH
wIoImaaKy. JIF0U 3aHUMAKOTCS CIIOPTOM TOTJIA, KOTJa 3TOT0 XOTAT, KOTJIa UM 3TO YIO0OHO, a He B
3aBUCHUMOCTH OT MOTOJTHBIX YCIIOBHI.

[Tnomaaku oTkpeiToro tumna (puc. 1) npeaHa3HaueHbl Ui KaTaHUs B TEIUTYIO MOJOBUHY TOAA.
Kak mpaBuiio, ux CTpOSAT B TOPOJCKHUX MapKaxX WK CIIOPTUBHBIX ropojkax. UToObI Takas IuIomanaka
HE pa3pylIMiIach OT BO3ACHCTBHS MPUPOIHBIX YCIOBHUH, CTPOST ¢€ nu3 OeroHa. Tak Kak OCTOHHBIC
MOKPBITUSL OTIMYAIOTCA BBICOKOW HAAEKHOCTBIO M OTJIMYHBIM CLEIUIEHHEM C KOJIECaMH, 3TO -
camble Oe3omacHbIe KOHCTPYKIUH. [I0BepXHOCTH CKEHUT-IUIOIIAJOK TIATEIHHO OTHLIN(OBAaHBI U
TpeOyIOT MUHIMAIBHBIX PACXO0/I0B Ha TIOAJIEPXKKY B pab0YeM COCTOSIHUH.

Puc. 2. boyn
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Puc. 3. Xangh-naiin

CymecTtByeT 6a30BBIif HA0Op 37IEMEHTOB ((UTYp), HA OCHOBE KOTOPHIX CO31aéTcs Mr00ast CKeHT-
wromangka. [Ipy MpoeKTHPOBaHNM W3 HUX, KaK W3 KOHCTPYKTOpA, KOMOWHHPYIOTCSA pa3iIHYHbIC
BapHaHTHl KOMIIOHOBKH 3TO# 30HBL. DUTYp AN CKEUT-TUIOMAIOK OONBIIOe KOIMYECTBO. Pamrier -
COCTaBISIIOT OCHOBY OOOpYJOBaHHMS MapKa, HMEIOT Pa3HyI0 reoMeTpuiecKyto (opmy. Mx MoxHO
MIOJIpa3/IeNINTh Ha JIBE PA3HOBUIHOCTH: «00ym» M «xand - maim». boyn - pamna B popme vamm. B
0oynax ecTh BO3MOXHOCTb IUIABHBIX BEPTHKAaJbHBIX BBUICTOB M HCIOJIb30BAHUS IPOCTOPHBIX
ctosioB (puc. 2). «Xand-maim» - pammna B BHIC NOJOBUHBI TPYObl. Paanyc B OONBLIMX pammax
BBIBEJICH O] AEBSIHOCTO I'PYAYCOB, a BBICOTA JOCTUraeT IATH MeTpoB (puc. 3). «MUHHU-pammay -
YMEHbIIEHHBIN Xand-naiin. «CnaiiH MUHH-paMna» - IBOWHas MHUHH-paMIla ¢ TOPKOW TocepearHe
(puc. 4). «®Dan OOKC» - COCTOUT M3 MPSAMOM YaCTH M 3a€3/I0B C Pa3HBIX CTOPOH (pHUC. 5); «BIUBY -
¢urypa B Buae BOIHEI (pUC. 0); «IHpaMHIay - INIOCKUE 3a€3/1bl WIH IprU3eMIIeHuUs (puc. 7).

Puc. 4. Cnaiin munu-pamna

Puc. 5. @an 6okc Puc. 6. Boiis

Puc. 7. llupamuoa
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Ha ceropusmHuil neHb CKEUT-IIOMIANKKU YK€ HE HOBIIECTBO, OHUM 3aHUMAIOT YBEPEHHYIO
MO3UIMIO B INApKOBOH apXWUTEKType MEralojHcoB II0 BCeMy MHpPY. Bce MHOXECTBO 0OBEKTOB
MOJIEJIEHO Ha TUIBI B 3aBUCUMOCTU OT MaTepuana, U3 KOTOPOro MPOU3BOAUIOCH CTPOUTENIBCTBO:
MeTaIMYeCKue, epeBsiHHbIE, OCTOHHBIE U KOMOMHIpOBaHHbIE. CyIecTBYIOT 0COObIe TpeOOBaHMS
K MarepuanaM, OHM He JOJDKHBI OKa3bIBaTh BO3ACHCTBHE Ha 370POBbE IOJIb30BAaTeNeH, He
JIOITYCKAETCs] MCIOJIb30BAHUE MOJIMMEPHBIX JIETKOBOCIUIAMEHSIEMBIX MaTepuasoB. Vcmonb3yroT
YTIEPOIUCTYIO CTaNb, IPEBECUHY, (haHEePy CTOMKYIO K aTMOC(HEPHBIM BO3ICHCTBHAM, OCTOH.

B nusaiine cnopTUBHOM IJIOLIAAKH Ul CKEHTEPOB MPUBETCTBYETCS MAKCUMAJIbHASL CXOXKECTh C
KIIACCHUYECKUMH 3JIEMEHTAaMH MaJbIX apXHTEKTypHBIX (opM Iapka, Hampumep, Oopraropamw,
JIAaBOYKaMHM, JIECTHUIAMH WM TOPYYHAMH. 3a4acTyl0 CKEHWT-IUIOMAAKa IPEACTaBIsAeT COOOH
OTIpeNIeIEHHBI THI TApKOBOW JIOKAIIMK - MOJENH TOPOJCKOTO JaHAmadTa, BOoccO3aaBaeMoi B
paMKax OrpaHHMYEHHOTO MNpocTpaHCTBAa. KiroueBbIM AM3aMHEPCKUM NPUEMOM 37€ECh SBISETCS
MIEPEHOC CTaHJAPTHBIX DJIEMEHTOB YJIWYHOW WH(PACTPYKTYpHI - JIECTHHL, OOPAIOPOB, MOpYYHEH,
IIPU KOTOPOM CO3/a€Tcs YCIOBHAs MOJENb FOPOJCKOrO MPOCTPAHCTBA, B KOTOPOM 3THU 3IEMEHTHI
MIepEeCTalOT BBINOJHATh M3HAYAIBHO 3AJIOKCHHYI0 B HHUX (DYHKIUHM TpaHUIBI, OIOPHI, IIyTH, a
CTaHOBSTCS CHapsAAaMy JJs BBIIOJHEHUS TPIOKOB, IPU 3TOM  OrPAaHUYEHHOCTh IIBETOB H
MaTepHaJIoB MOAYEPKUBACT 3Ty YCIOBHOCTh MPOCTPAHCTBA. TakkKe CEeroAHs NMPOEKTUPYIOT LeJIble
CKEHT-TapKu. BOJBIIMHCTBO CYIIECTBYIONINX CKEHT-TIAPKOB IPEICTABIIIOT COOOW dYalld pa3HOH
KOH(UTYypanuu ¢ 3aKpyrJIEHHBIMH II€PEXOJaMH W OTPaHWYECHHBIMH JJIEMEHTaMH TOPOJICKOTO
MapKOBOTO Tiei3axa (puc. §, 9).

Puc. 8, 9. Tunuunwvlii npumep ckelim-napkos é popme uauiu

IepBriit B Poccnn oduimanbHelii ckelT-mapk nocrpoed B Ilepmwu, crneman oH u3 OeroHa
(puc. 10, 11). BetoHHOE MOKPBITHE KAaK pa3 MPUAACT YHUKAIBHOCTh 3TOMY CKEHT-TIApKy, 10 CHX
nop B Poccun He OBUTO HU OJTHOTO TTOIOOHOTO COOPYXKEHUsI, 0 3TOTO BCE IUIOMAAKH CTPOMINCH U3
JIEMEBBIX MAaTepHaJoB, TAaKMX Kak (aHepa, IIacTMK win Metaul. CkedT-mapk rapMOHUYHO
BITHCHIBAaETCS B TaHAMA(THYIO cpey 3a CHET OTCYTCTBHSI MACCUBHBIX U BHICOKHX OTPaXJICHUH.

P —

Puc. 10, 11. Bemonnwuii cketim-napk 6 e. Ilepmu

62



B pesynbrate mnpoBEeAEHHOrO HCCIEAOBAHMS MOXHO clelaTb BBIBOJ O TOM, UTO
MIPOEKTUPOBAHUE U CTPOUTENIBCTBO CKEUT-IJIOMAAOK U CKEUT-NAapKOB Ha TEPPUTOPUU
COBPEMEHHBIX TOPOJCKUX MapKOB OCTa€TCsl aKkTyaJlbHOW 3ajaueid AJii MPOEKTUPOBILMKOB U
CTPOUTENCH, I 3TOr0 Pa3padaThIBAIOTCSA HOBBIC APXUTEKTYPHO-KOMIIO3HIMOHHBIC MPHEMBI HX
OpraHM3alliil W pa3MCIICHUS Ha TEPPUTOPHH TIapKa, HUCIONB3YIOTCS 00Jiee COBEPIICHHBIC
MaTepHalbl ISl CTPOUTENBECTBA, pa3pabaTHIBAIOTCS HOBBIC AM3alHEPCKUE PEIMICHHUS 000PYHIOBaHUS
CKEWUT-IUIOIIAIOK U CKENT-TIapKOB.
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Kagpeopa ousatina u MOHYMEHMAIbHO-0EKOPAMUBHO20 UCKYCCMEd,

UHCIUMYM apXUumeKmypbul U CmpoumenbCcmed

Boneoepaockuii 2ocydapcmeentviil mexHuuecKkutll yHugepcumen,
. Bonzoepao

Annomayus: 0OHUM U3 BAJNCHLIX ACNEKMO8 O1A20YCMPOUCMEA 8 NApKe AGISIOMC NAPKOGble
Gonapu u ceemunvnuxu. Kpome mozo, umo OHU cO30al0m OCBEWEHHYIO 8 BedepHee GpeMsl
KOMGPOPpMHYIO RAPKOGYI0 Cpedy, OHU HECYM HA Cebe 8AXNCHYI0 OeKOPAMUGHYIO (DYHKYUIO, MAK KAK
AGNAIOMCS MATOU apXumexmypHou ¢hopmoii. Mcnonvzosanue napkoswix (poHapei u ceemuibHUKO8
umeem €010 CReYUPUKy, maxK KaK napKu MO2ym cOOeplcamsb Cpa3y HeCKOAbKO NPUMEUAMETbHbIX
00beKmMOs, GKIIOUAsL CROPMUBHbIE NIOWAOKU, AMMPAKYUOHbL, 3A6e0eHuUs 0bujenuma, auieu u
MPONUHKY, JeCHble NAHOuApmbl, KoHYepmHble cyenvl. I[Ipu npoexmuposanuu naprogo2o
oceewenUsi HyJICHO YUUMbl8ams MHONCECEO KPUMEPUEs U UCTIONb308aMb pA3Hble 6Udbl Qonapell
u ceemuavbuxog. Ocseujenue napxa 00aNCHO Oblmb KOMOUHUPOBAHHLIM, MAK KAK O dleu U
CHOPMUBHOU RAOWAOKU HYIHCHBI COBEPULEHHO PA3HbIE 0CEEMUMENbHbIE YCMPOUCMEA.

Knroueswie cnosa: ocsewenue, napkosvie onapu, Ou3aiin.
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'Matovnikova Natalya Gennadyevna - Candidate of Geographical Sciences, Associate Professor, Professor;
2Samoylenko Polina Vasilievna - Senior Lecturer;
*Volchkovich Nadezhda Alexandrovna - Student;
*Blyudenova Tatyana Sergeevna - Student;
DEPARTMENT DESIGN AND MONUMENTAL AND DECORATIVE ARTS,
INSTITUTE OF ARCHITECTURE AND CONSTRUCTION
VOLGOGRAD STATE TECHNICAL UNIVERSITY,
VOLGOGRAD

Abstract: one of the important aspects of landscaping in the park are park lights and lamps. In
addition to creating a comfortable parking environment illuminated in the evening, they carry an
important decorative function, since they are a small architectural form. The use of park lights and
lamps has its own specifics, since parks can contain several notable objects at once, including
sports fields, attractions, catering establishments, alleys and paths, forest landscapes, concert
scenes. When designing park lighting, you need to take into account many criteria and use different
types of lights and lamps. Park lighting should be combined, since completely different lighting
devices are needed for the alley and sports ground.

Keywords: lighting, park lights, design.

VK 628.974.8

CymecTByeT 4eThIpe OCHOBHBIX Pa3HOBHUIHOCTH OPTaHU3AIMH ApPKOBOT'O OCBEIICHUS:

1. O6mee ocemenue. IIpoexTupyercs Korja Hy>KHO OCBETUTb HMPOCTOPHBIE IUIOLIAJKUA U
TEPPUTOPUU, TIABHBIM BXOJ, LEHTPAJbHbIC QJIJICH, JIECTHULBL, AJIEMEHTHI, YMNPOLIAIOLIUE
NepeaBIDKEHNE M OpPHEHTUpOBaHME Ha MecTHocTH. DoHapu B JaHHOM cCiydae pa3MeIlaroTCs

OJIM3KO K onpeneﬂeHHoﬁ TCPPUTOPUHA, BAOJIb anneﬁ, MCHICXOAHBIX HAOPOXKEK, 30H OTAbIXa IJIid
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JIy4IIEro OCBEIIEHHs NpocTpaHcTBa. DOHApH JOKHBI UMETh HECKOJBbKO IUIa()OHOB C SIPKUMH
JIAMIIOYKaMHU JUIsl OCBELICHUS HE TOJIBKO TPOTYapHBIX J0POKEK, HO M OKpY»XKaromieH cpexs! (puc. 1).
CoBpeMeHHbIH An3aiiH HeOOJIBIINX MTAPKOBBIX (POHAPEH, C UX IPOCTOTOH U JJAKOHMYHOCTBIO, TAKKE
HO3BOJIACT OPraHU30BaTh oOllee OCBEIeHHE B IapkaxX, IPH 3TOM HEOOXOAUMO pa3MellaTh
NoJI00HBIE YCTPOHCTBA Ha HEOOJBIIOM PACCTOSIHUM APYT OT JApyra, T.K. OXBaT CBETa Y HUX MEHBILE
4yeM y (hoHapeH ¢ HeCKOJIBKUMU ItadoHamu (puc. 2).

Puc. 3, 4. Ceemunvruru mocym 6vims npe0Cmasienvl Kak 6 suoe UHCMALIAYULL, MaxK u 6blmb 4acmvio 0py202o
naprogozo 060py0o8aHus

2. 3anuBampmee ocsemeHue. [Ipu momomm 3Toro THma obecreduBaeTcs PaBHOMEPHOE
OCBEIIEHHE, YTO OCOOEHHO B TEX MeCTaX, KyJa JIIOIU IPHUXOAAT OTAOXHYTb. 31€Ch JKeJaTeNIbHO
HCIIOJIB30BATh HeGOJ'H)IHI/Ie CBCTHUJIBHUKU. I[aHHI:Iﬁ BUI OCBCUICHUA pasMEIIacTCA pAAOM C 30HaAMU
OT/bIXa, OKOJIO JIaBOYEK, Kauesed, (oHTaHOB M mp. CBeT IpH 3TOM NPEANOYTHTENEH OeIbli,
MSTKAH W TEIUIBIA, UMUTHUPYIOIIMNA COJHEYHBIH cBeT. KOHCTpYyKIMM CBETHIBHUKOB MOTYT OBITh
NIPE/ICTAaBIICHBl KaK B BHUJI€ MHCTAJUIIMN, TaK W OBITH YacThIO JAPYTrOro MapoBOTO 000OpYyJOBaHMS
(puc. 3, 4). Kpome Toro Bo3MoXxHa yCTaHOBKA TPAIUIMOHHBIX (OHApEH - TOPIIEPOB.

3. MapkupoBoYHOe ocBeleHne. DTH CBETHIILHUKHI TpeTHa3HAYEHbI HE JJISl OCBEIIEHUS, a JUIs
0003HaueHNs TPAHMIl TeX WIN MHBIX y49acTKOB naHnamadra. [TomcBeTka MoxeT o0ycTpamBaThes
IIPY IOMOIIIY TOYEYHBIX IPUOOPOB, BCTPOSHHBIX B 3€MIII0, THM00 HEOONBIINX O0IITap/I0B - CTOIOO0B.
Oprann3oBaHHOE C UX MOMOIIBIO CIICIIHAIFHOE OCBEUICHHE CIIOCOOHO TPE0OpPa3uTh OKPY KaIOITHA
HaHlIHIa(I)T, BBIACJIMUTh HOBBIE W HE 3aMETHBIC NTIPU JHCBHOM OCBCIICHUH AC€TAIW, MpPUIATH
BCUYCPHEMY J'IaH}IHIa(l)Ty HM3BICKAaHHOCTh. X PEKOMCHAYETCA pasMellaTh B CICHHUAJIBHBIX MECTax
mapka TakuM o0pa3oM, dYTOOBI MOXKHO OBUIO  TOAYEPKHYTH HEKOTOPBIE AapXHUTEKTypHBIE
0COOCHHOCTH CTPOCHHMH M BBLICIUTH OTIEIbHBIE KOHCTPYKTHBHBIC 3JIeMEeHThl. OpUTHHAJIBHBIE H
CTHJIbHBIE (OPMBI COBPEMEHHBIX CBETHJIBHUKOB IIO3BOJIIIOT MM OpPIaHMYHO BIIMCHIBATHCS B
MIApKOBYIO CPEAy M Mpeodpaxars /10 Hey3HaBaeMOCTH 00pa3 caJJ0BO-IIapKOBBIX 30H (puc. 5,6).

4. lexopaTtuBHoe  ocBemieHHe. [IpuMmeHseTcs A pacCTaHOBKM  aKIEHTOB  Ha
NIPUBJICKATENbHBIE KOMIIO3MIMM B TIAPKE — pacTeHHUs, apXUTEKTypHbIE (OPMBI, IAMSTHUKH.
JlanHOE ocBelleHHe IpUIaeT T000My OOBEKTY JIETKOCTb, aTrMoc(epHOCTb, CBOeoOpasue.
Pa3zmemaercst BBepxXy OOBEKTa, NMOO CHHU3Y, YTO Kak pa3 IPHUIAET JIETKOCThb, TAKXKE MOMKET
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OCBEIIATh LEHTP KaKoi-m1bo ¢opMbl. KOHCTpYKIIMKM OCBelIeHHs CHa0XXEHBI JTUOJIHBIMU JICHTAMHU
Pa3HbIX IBETOB (pHUC. 7), TMO0 BCTPOCHHBIMHU JIAMIIOUYKaMH B HUIIK OpMBI (pHC. §).

Puc. 7, 8. [Ipumepul dexopamusrHo2o oceéewerus 8 napke

B 19 Beke mapkoBbele (hOHApH JeNaiyl BBIYYPHBIMH, MACCHBHBIMH, TSDKEIBIMHU (pUC. 9) Taku
(OPMBI COXPAHMITICh ¥ IO HALIUX JHEW, OHW YACTO BCTPEYAIOTCS B HCTOPHUYECKHUX YACTSIX IMapKOB.
B 20 Beke Takue pe3Hble MacCHUBHbIe ()OHApU OCTAINUCh, HO MX IEPECTaIM Tak O0raro
nexopupoBats. Ceronus napkobie Gonapu 6osee mpoctsl o ¢popme (puc. 10). Mbl BeTpeuaemcst
YK€ C HOBBIM Ju3aifHaM NapKOBHIX ()OHApel M CBETHUIILHHKOB, HO WHOTAA OBIBAET CIIOXKHO
JoraatbCsa, 4YTO OTO CBETUJIIBHUK IIOKa OH HE 3aropurcd HOYbIO. q)OpMI)I CTajii MpPOCThI, B
OCHOBHOM TMpPSIMOYTOJIbHBIC W IMJIHHApUYECKHe. MHOraa m00aBISIOT HEOOJNBIINE 3JIEMEHTHI
(UMITMHAPEL, MAapbl, KOHYChI) KOTOpBIE codyeTaroTes ¢ ¢popMoil odmei koHcTpykuun. K ycnoBusm
YCTaHOBKM MPEABIBIAIOTCA ONpeNeiISHHbIE TpeOOBaHHS: NapKoBble (OHAPH M CBETHJIBHUKH,
HECYIIUEe UX HJIEMEHTHI (CTOJOBI, KOHCONIM, KPOHIUTEHHBI M Tp.) IOJDKHBI O0JNaJaTbh BBICOKOI
MEXaHWYECKOH INPOYHOCTHIO, BBICOKOW KOPPO3MOHHOW CTOWKOCTBIO, BBICOKHM YPOBHEM BIaro-
MBUIE3AIUIIEHHOCTH, TIPHEMIIEMON PEMOHTOIPUTOJHOCTBIO.
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Puc. 9, 10. /luzaiin naprosvix ¢porapeti pasHvix UCMOPUYECKUX INOX

MOHO caenaTh BBIBOJ, YTO CETOMHS OM3aifH ITapKOBHIX CBETHJIBHHKOB IpeTepIieN OOoIbIIre
n3MeHeHns, ux (opma crama Oolee MPOCTOM M JAKOHHYHOW. Bmecte ¢ TeM, YCIOKHIUTUCH
TEXHUYECKHe TPeOOBaHUS K IPOU3BOJACTBY H YCTAHOBKE, OJHAKO STOT JJIEMEHT ITapKOBOTO
OJyaroycTpoicTBa ocTaércst BOCTpeOOBaHHBIM B IIAPKOBOM CTPOHUTEINIBCTBE.
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