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YBaxkaemble YYaCTHUKU MeKAYHAPOIHON HAYYHO-NIPAKTHYECKON KOHGepeHun
MexayHapoaHOH aKaJeMHH HAYK IKOJOTMH M 0e30IIaACHOCTH KU3HeAesITeJIbHOCTH !

Hdoporue rocru!

[Ipesumuym MAHDB  mno3apaBisieT  yY4aCTHHKOB — HAayYHO-TIPAKTUYECKOHM  KOH(EpeHIHH,
OpPraHU30BaHHOM MO WHUIIMATUBE KHTalCKOro mpeicTaBUTENbCTBA MeEXIyHapOJHOW aKaJeMHH HayK
9KOJIOTUM M O€30MaCHOCTH >KH3HEIEATEILHOCTH, TOCBSIICHHOW CTPAaTeTHH Pa3BUTHS SKOJOTHUUYECKOU

6630HaCHOCTI/I, 0e30macHOCTH KHU3HCACATCIIBHOCTH 1 310POBbIO HACCIICHHS.
E ¥

B coBpeMeHHBIX yCIIOBUSAX

T

OOIIIECTBEHHOTO pa3BUTHA,
BOIIPOCHI obecrieueHus
= IKOJIOTHYECKON  0e30MacHOCTH
15 e /f F 2 [TOBCEMECTHO BBIXOJIST Ha
CTpaTeruu HKOJIOTMYECKOI
0€301acCHOCTH o0ycrnoBiieHa
CJIOKMBIICHCS MPAKTUKOMN
UCIOJIb30BaHUS MPUPOJTHBIX

pecypcoB 0e3 ydera OCHOBHOTO
IIPUHIIMIIA CaMOBOCCTAHOBJICHMUS
u CaMOpEeTryJINPOBAHUS
9KOJIOTUYECKUX cHcTeM. Takas MmpakTHKa MPUpPOIONONB30BaHUS CIIOCOOCTBYET JErpajallii MPUPOAHOM
Cpelipl, K Pa3BUTUIO HETaTUBHBIX IIPOLIECCOB U SIBICHUH, NIPUBOASIINX K pa3pyLICHUIO IPUPOAHOMN CPEbl
Y BOSHUKHOBEHHMIO Y KUTEJIeH paHee He JUarHOCTHPYEMBIX 3a00JIeBaHUil.

B sT0ii cBA3M HEOOXOAMMOCTH MPOBEAECHUS MPEACTOAIICH HayYHO-IPAKTUYECKOH KOH(EepeHINN
OTBEYAET JIyXy BpPEMEHHU, 0OCYyKJAaeMble BOMPOCH M NPUHUMAEMblE PEIICHUs IMO3BOJIAT J1aTh HOBBIM
UMIYJIbC B NPUPAIICHWH 3HAHUH B OOECIEUEHUH SKOJIOIMUEcKOd O€30MacHOCTH Ha BCEX JTamnax
oOmiecTBeHHOTro pa3BuTHs. HoBble MOAX0ABI B MEHSIOLIMXCS YCIOBUIX AepopMalu KiuMaTa, CMOTYT
JaThb ONTHMAJbHBIE PpEUIEHHs BbI30BaM OOIIECTBA B BOMNpOCaxX HSKOJOTUYECKOM O€30MacHOCTH U
PaLMOHATILHOTO MPUPOAONOJIB30BaHNUS, BEIpa0OTaTh HOBbIE MYTH YCTOMUMBOIO Pa3BUTHUSI COBPEMEHHOTO
npupogononas3oBanusa. Haneemcs, uro KoHdepeHus omnpenenutr HOBblE BO3MOKHOCTH B CO3JIaHUM
0e3BpeHbIX, O€30TXOIHBIX U OE30MaCHBIX TEXHOJOIMM, U OTKPOITCS HOBbIE BO3MOXXHOCTH YIyYIIEHUS
Ka4yeCTB )KU3HM U 0JarocoCTOSIHUSI HaCeNeHHUS.

XKenaem yuactHukam KoHdepeHIMH OTKpBITOro, MPUHLUUIHAIBHOIO OOCYKIEHHUS JOCTUTHYTBIX
HAyYHO-TIPAKTHYECKUX PE3yJIbTaTOB MPOBEACHHBIX MCCIEAOBAHUN U ONPENENICHUs aKTyalbHbIX 3a7ad U
JAIbHEUIINX YCIIEXOB HA MYTH MOBBIIIEHUS Ka4eCTBA KU3HU.

[Ipe3unent

MexnyHapoaHON akaieMun

HayK 9KOJIOTUHU U O€30M1aCHOCTH
KU3HEAEATEIIbBHOCTH 51.0.Pycax



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

IKOJIOI'UA

VJIK 504.054

ACIHIEKTbBI BJIMAHUA HBETHBIX METAJIJIOB HA ITPUPOIHY IO
MATPHUILY 3A CYET UX JOCTYINHOCTHU U NOJABUAKHOCTHU

AadopoB MWM./l., JOKTOp TEXHUYECKHX HayK,lpodeccop,3aBenyromui Kapeapoil dIKOJIOTHH U
texHochepHoit 6e3onmacHocTn CKI'MU(I'TY),pykoBogutens otnaena ['eoduznueckoro HWHCTUTYTA
BnanukaBkasckoro Hay4yHoro mentpa PAH.E-mail:ekoskgmi@ramblr.ru; TemeeBa ®.I'., xanauaar
TEXHUYECKUX HayK, JOIEHT Kadeapsl skojoruu u TexHochepHoit Oe3zonmacHoctn CKIMU(ITY),
e-mail:ekoskgmi@ramblr.ru;I'puanes E.A., kanauaaT TeXHUUSCKUX HAYK, TOLUEHT Kadeapsl SKOJIOTHU U
TexHochepHou 0e301macHOCTH CKITMU(I'TY); Kapkycos I'.B.,aciupantTCKITMU(I'TY);
AmmeB O.A., actupant CKITMU(I'TY).

AHHOTAUIMA. ATPOXUMHYECKAsT XapaKTEepUCTHKA MOYB UMEET KIIIOUeBOE 3HauCHHE NIl 0OecreyeHus ux
0€30I1aCHOr0 HMCIOJIb30BaHUS, OLEHKM COCTOSHHUS W PELICHHs BOIPOCOB peKyiabTuBauuu. Haunbonee
pacrpocTpaHeHHbIE METO/Ibl (OPMUPOBAHUS ITUX XAPAKTEPUCTUK OCHOBAaHbl Ha XMMMUYECKHX aHAJIM3aX
IIOYBEHHOT'0 YKCTPAKTA, OJHAKO OHM HE MOTYT IOJIHOCTBIO OTPAKaTh B3aMMOJECHCTBUE «KOPHU PAaCTCHUU
— mouBay. Kpome Toro, 1aHHas cucreMa MoJBEp)KeHa 3HAYUTEIbHOMY BIIMSIHHIO CE30HHBIX (hakTopoB. B
pe3yabTaTe 3TO MOXKET NMPHUBECTH K HETOYHBIM JAaHHBIM O MOJBMKHBIX (popMax TsDKENBIX METaIIOB,
NOCTYMAIONIMX B PAcTEHHs, B Pe3yJbTaTe 3arps3HEHHs MMOYBEHHOTO MOKpoBa. D (deKTuBHAS CTpaTeTus
JIOJDKHA YYHTHIBATh KOMIUIEKC KPUTEPHUEB, CPEIM KOTOPBIX IIPENEIBHO JOIYCTUMAas KOHILIEHTpaLuUs
3arps3HSIOIMX BEIIECTB B BO3/yXe, B ITI0OUBE, B IPYHTOBBIX BOJAaX U B HazeMHOW OuoTe. BaxHo, 4ToObBI
HOPMATHBBI IIPUMEHUTEIBHO K IOYBAM OXBATBIBAIIM KaK WHTErPAJIbHbIC IIOKA3aTENId COCTOSHHS CaMOU
MOYBBI, TAK U XaPAKTEPUCTUKHU €€ KIIFOUEBBIX (PU3NUECKUX U XUMUUYECKHX XapaKTEPHUCTHUK.

BaxxHO Tak)ke y4nThIBaTh HAJTMUUE FEOXUMUYECKHUX OapbepoB. DTO MO3BOJIUT HOBBICUTH TOYHOCTh OLIEHKH
COCTOSIHMS TOYBBI. ['€OXMMHUYECKHE aHOMAaJuW NPUBOIAT K PACHIMPEHMIO IUIONIAJEH CEIbXO03yrOJIHi,
HYKJIAIOIIMUXCA B CIEUAIBHBIX MEPOIIPUATHSX 10 CHUKEHUIO YPOBHS TOKCUHOB. [103TOMY BaxkHeHmmmu
HaIIPaBJICHUSIMHA HCCICIOBAaHUN CTAHOBSATCS MOHUTOPHMHI JUHAMUKH HAKOIUIEHUS BPEIAHBIX BELIECTB U
M3y4EHUE MEXAaHU3MOB UX MUTPALIMK MEXKy IIOYBOH U PACTCHUSIMU.

KioueBble cJI0Ba: IMOYBBI, METa/UIbl, TOKCHHBI, T'€OXHMHYECKHE Oaphepbl, MOHUTOPUHI BPEIHBIX
BEILIECTB, OMOTa, 3arps3HEHUE I0YB, HOPMUPOBAHUE, MOABHKHBIE (DOPMBI TSKEIBIX METAIOB, MUTPALUS
METaJlIOB.

ASPECTS OF THE INFLUENCE OF NON-FERROUSMETALSON THE
NATURALMATRIXDUE TO THEIRACCESSIBILITYANDMOBILITY

Alborov 1.D., Tedeeva F.G., Ph.D.,Gridnev E.A., Ph.D., Karkusov G.V., Aliev O.A.

Abstract. Summary Agrochemical characteristics of soils are of key importance for ensuring their safe use,
assessing their condition and addressing issues of reclamation. The most common methods of forming these
characteristics are based on chemical analyses of soil extract, but they cannot fully reflect the interaction of
plant roots and soil. In addition, this system is significantly influenced by seasonal factors. As a result, this
may lead to inaccurate data on the mobile forms of heavy metals entering plants as a result of soil
contamination. An effective strategy should take into account a set of criteria, including the maximum
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permissible concentration of pollutants in the air, in the soil, in groundwater and in terrestrial biota. It is
important that standards for soils cover both integral indicators of the condition of the soil itself and the
characteristics of its key physical and chemical characteristics. It is also important to consider the presence
of geochemical barriers. This will improve the accuracy of the soil condition assessment. Geochemical
anomalies lead to the expansion of farmland areas in need of special measures to reduce the level of toxins.
Therefore, monitoring the dynamics of accumulation of harmful substances and studying the mechanisms
of their migration between soil and plants are becoming the most important areas of research.

Keywords: soils, metals, toxins, geochemical barriers, monitoring of harmful substances, biota, soil
pollution, rationing, mobile forms of heavy metals, metal migration.

Conep:xanue uccjie10BaHu

IIpu ycTaHOBIEHNH ITOPOrOBBIX KOHLEHTPAUUN XUMUYECKUX 3JIEMEHTOB B II0OYBE U IIapaMETPOB UX
npenenbHo jpomyctuMbix kouneHtpanuid (ITJJK) Oonee 1enecooOpa3HO HCIOIB30BATh COACPIKAHUE
MOJIBM)KHBIX COCIAMHCHUWH, a HE BAJOBBbIC KOJUYECTBA. TEPMHUHBI «IIOABMKHOCTB» U «COJCPIKAHUEC
HIOJIBM)KHBIX COCIMHEHUIN» MUKPOAJIEMEHTOB B [TIOYBE UMEIOT HEOIHO3HAYHOE 3HAYCHUE, 0OCOOCHHO KOTIa
peub uIET o Tsokenbix Metaiuiax (TM). B reosoruu u reoxumMun OHM 0003HAYAKOT CLIOCOOHOCTH 3JIEMEHTA
MUI'PUPOBATHL ¢ BOAHBIMU HWJIM APYTMMHU IIOTOKaAaMW B MOHHOM WJIHU COp6I/IpOBaHHOM COCTOsIHHUHU, KaK B
pacTBope, Tak U B TBEpJIOH dase.

B arpOXMMHM U MOYBOBCACHNUU TCPMUHBI «HOI[BH)KHBIﬁ)) 1A «MOOUJIBHBII) 4YaCTO HCIIOJIB3YIOTCS KaK
CUHOHHUMBI U HECPCAKO IMPUPABHUBAIOTCA K IMOHATUIO «OOCTYIIHBIC PACTCHUAMY, UTO HC BCEraa ABJIACTCA
KOppeKTHBIM. C 3TOH IIeNbI0 HA NPAKTUKE HCIOJIB3YETCs IKaja 3KOJOTHYECKOTO HOPMHPOBAHHMSI
MHKPO3JIEMEHTOB Il TCOXMMHUYECKOM acCOIManiy mouB (Tadsmmal).

Tabnuua 11kana 53K0JI0rH4ecKOro HOpMUPOBaHHU MUKPOIeMeHTOB (TM) 11 TeoXUMHUYECKOM
accoIIMaIuy TTOYB CO CIa0O0KHCIION U KUCTION peakiuei, mr/kr [1].

I'pananus Pb Cd Zn Cu Ni Hg
YpoBeHb CONlepIKAHMUS: <5 5-10 10-35 35-70 70-100 100-50
OdJeHb HU3KUH <0.05 <15 <5 <10 <0.05
Huskuii 0.05-0.10 15-30 5-15 10-20 0.05-0.10
Cpemuuii 0.10-0.25 0.25-0.50 30-70 70-100 15-50 50-80
[ToBbImEeHHBIH 20-50 50-70 0.10-0.25 0.25-0.50
Bricokuii 0.50-1.00 100-150 80-100 70-100 0.50-1.00
OdYeHb BBICOKHU 1-2 150-200 100-150 100-150 1-2
YpoBeHb 3arpAa3HEeHUs 100-

Huskuii 150 150-500 500-1000 >1000 1-2 150-200
Cpemumii 2-5 5-10 200-500 500-1000 150-250 250-500
Bricokuii 2-5 5-10

Od4eHb BBICOKHUIT >10 >1000 >500 >10

Bbananc TSkKENBIX METAIUIOB B MOYBE IMPEJICTaBISAET COOOH KOJUYECTBEHHYIO XapaKTEPUCTHUKY,
KOTOpasi aHAJIM3HPYET BCE MCTOYHUKH WX TOCTYIUICHUS M YAAJICHUS 33 OMPEICIIEHHBIN MEePUoJI. ITOT
OaslaHC TIO3BOJISICT OIEHUTH IOTCHIMAIbHBIE W3MECHCHHS B DKOJIOTHMUECKON CHUTYaIlUH, CBS3aHHBIC C
3arps3HEHUEM TOYBBI TOKCHYHBIMHU 3JIEMEHTAMH, W BKIIOYaeT KaK MPHUXOJHBIC, TaK M PACXOJHBIC
KOMIIOHEHTHI. B arporieno3e 0anaHc TsHKETBIX METAIOB MOATBEPKAAET, YTO OCHOBHBIM UCTOYHHKOM UX
MOCTYIUICHUS SBJISIOTCS yaoOpenus [2] (Tabnuna 2).



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

Tabnuna 2bananc TSxKENBIX METAILIOB B arporieHose [1].

IMocTymieHHe HA MOBEPXHOCTH MOYBDI BEIHOC W3 TOYBBI Bananc

= 2 3 E = 2

bl < = 2

DaeMeHT ATmocpepHbie z z = 5 E S = e 2 E = 7

BbINAJIEHHS £ 3 C z S E o 2 e S

58 |28 |53 |EE |E5 |f§x % |Z

& = £ = £ 2 == s g = =

== Q = s = S > = s o < =

X o S = 5= 2 < = 2 S = =

KUIAKHE | TBEpABIE S = = o = - - SR-7 = =
Zn 32 48 963 2.5 1046 90 6 96 950 0.3
Pb 8 13 77 0.07 98 3 4 7 91 0.03
Cd 0.5 0.5 9 0.01 10 0.4 0.3 0.7 9.3 0.003
Cu 4 6 162 0.7 173 18 3 21 151 0.05
Fe 16 16 1622 4636 35 233 14 247 6031 2.1
Mn 13 38 2493 1.9 2546 121 12 133 2413 0.8
Ni 6 9 93 0.07 108 6 3 9 99 0.03

Heo6x0a1Mo0 0TMETUTH TOT (akKT, YTO JUIsl OCYILECTBIICHUS 3eMJICYCTPOUTENIBHBIX pabOT, HApsA Ly C
OLIEHKOI1 3arpsi3HEHUs 0B HEOOXO0AMMA OLIEHKA 3arpsI3HEHUS. M paCTUTEIBHOIO MOKpoBa [3].

PacTeHuss AeMOHCTPUPYIOT DPAa3IMYHYIO CTENEHb YCTOMYMBOCTH K HAKOIUIEHHUIO XHMHYECKUX
aneMeHTOB. Hampumep, kamycra HposiBIS€T CTOMKOCTh K HUKENO M XpoMy. Cpeau BbIpallliBaeMbIX
KYJIbTYp, OBOILIM 0OJie€ aKTUBHO MOIJIOIIAIOT TSKENBIE METa/lIbl, OCOOEHHO T€ PACTEHUs, Y KOTOPbIX
pa3BeTBIEHHAs KOpPHEBasi CUCTEMa, B TO BpeMsSl KaK 3€pHOBBIE M TEXHUYECKUE KYJIbTYPbl YCBAauWBaOT
TSOKETIBIC METAIIBI B MEHbIIEH cTerneHu. CelnbCKOX03IHCTBEHHBIE KYJIBTYpPhl MOXKHO KJIACCH(HUIIMPOBATH
10 YPOBHIO HAKOIUIEHUS TSKENIBIX METAIJIOB HA YEThIPE rpynisl [2]:

e OueHb BBICOKas CTEIEHb: YKPOII, cajar, IIIUHAT, JIyK ([Iepo), HeTpyLIKa, Celbaepei;

® BbBICOKAs CTENEHb: KOPMOBBIE TpaBbl, 3€pHOBAsl COJOMa, KyKypy3a (3en€Has Mmacca),
MIOMHJIOPBI, OT'YpIIbI, KaOauKH;

® CpeIHss CTEIeHb: MOPKOBB, CBEKJIA, KAITyCTa, pera, JyK (perna), peauc, KapTodes;

® HHU3Kas CTENEHb: MIIEHMIIA, SYMEHb, POXKb, KYKYpY3a, TOpoX, 000bI, OBEC.

HauOosnee nerko ycBanBaThCs, a TaKXKe aKKyMYJIMPOBATHCS B PACTEHUAX OyIyT TaKue 3JIEMEHTHI,
KaK LIMHK, KaAMHUH, mMaprasen, monu6aeH. HykHO oTMEeTHTh, 4TO HanOOJblIee KOJIMUYECTBO TSHKEIBIX
METaJUIOB HaKaIJIMBaeTCs, Kak MpaBWIo, B KOPHSX, 3aTEM B CTEOJISAX, 3aTEM B JIUCThSIX U MEHbIIIE BCETO B
3epHe, a TaKXKe B KOpPHE - U KIIyOHeroaax [4].

[Ipu nccnenoBaHuy coep KaHUsI MOIBUKHBIX COSMHEHUH 2JIEMEHTOB, BKIIIOUasi MUKPO3JIEMEHTHI,
OPUMEHSIOTCS  pa3iauuHble Meroabl. Cpeau HHUX XHMHUYECKHE METOAbl SBJISIOTCS — Haubousee
pacnpocTpaHEHHBIMU B arpOXMMHUYECKOM XapaKTepUCTUKE MOYB. DT METOJIbl OCHOBaHbI Ha W3BJICYECHU U
U3 TOYBBI COEIMHEHUIN MUTATEIbHBIX AJIEMEHTOB C MCIOJIb30BaHHEM pa30aBICHHBIX PACTBOPOB KHCIIOT,
cojiel W ImieroYel, a TakKe Ha aHaTU3€ MOJIYYEHHOTO HSKCTpakTa. BBIOOp peareHTOB A BBITSHKEK
OCYILECTBIISICTCS TaK, YTOOBI OHM MMHUTHUPOBAIN BO3ACUCTBUE KOpHEW pacTeHHi Ha mouBy. IIpocTora u
ObICTpOTa IMPOBEACHUS aHAIM3a CIIOCOOCTBYET MOMYJISPHOCTH XMMHUYECKHMX METONOB. TeM He MeHee,
HEBO3MOXKHO 0100paTh pacTBOpP, KOTOPBIHA ObI MOJHOCTHIO BOCIIPOU3BOIMII B3aUMOACHCTBUE B CHCTEME
«KOpHU pacTEHMH — M0YBa», TOCKOJBKY KOPEHb aKTUBHO YYacTBYET B IPOLECCaX IOIJIOIICHHS BELIECTB
u3 nouBbl. KpoMe Toro, B 3ToM mpoliecce y4acTBYIOT MUKPOOPIaHU3MBI, B 3HAYUTEIbHOM KOJIHYECTBE
MPUCYTCTBYIOIIME BOJIM3H U HAa TOBEPXHOCTH KOPHSI.

CumMOn03 KOpHS U MUKPOOPTaHU3MOB (POPMUPOBAJICS HA MPOTSHXKEHUU JJIMTEIBHOTO BPEMEHH, U
pacTeHMsl aJanTHPOBAIUCh K TaKOMY «COKUTEIbCTBY». HecMoTps Ha Bce HEJIOCTaTKH, TLIATEIBHO
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noJ00paHHbIe XMMHYECKHE METO/bl AMArHOCTHKH OOBIYHO 00ECHEeUMBAIOT XOPOIIYI0 CPABHUTEIBHYIO
XapaKTEePUCTHKY OOECHEUEeHHOCTH pa3IMYHBIX TO0YB TOABIKHBIMU COCJUHEHUSMH XHMHUYECKUX
AJIEMEHTOB.

JIJi AMarHOCTUKYU U3 XUMUYECKMX METOIOB IIUPOKO UCTHOIB3YIOTCS BBITSKKU 10 MeTonaM IleiiBe-
Punbpkuca. 3Tu METOIbI OCOOCHHO MOJIE3HBI JAJISl ONIPEACTICHHS COACPHKAHUS MUKPO - K MaKpO3JIEMEHTOB B
MOYBAaX, YTO BaXKHO ISl arPOHOMUU, KOJIOTUHU U T€0OXUMHUU. MeTOo/1 OCHOBaH Ha MCIIOIb30BAHUH BBITSKEK,
KOTOpBIE MO3BOJISIOT U3BJIEKATh PACTBOPUMBIE (DOPMBI 3JIEMEHTOB M3 MOYBBL. JTO JOCTUTAETCA 32 CUET
00pabOTKM TIOYBBI OMpPEACHEHHBIMH pEareHTaMHu, KOTOPHIE B3aMMOJCHCTBYIOT C DIIEMEHTAMH,
HaXOJSALIMMHUCS B HEM.

C 9T0l LENbI0 UCHOIB3YIOTCS Pa3IMYHbIE PEAreHTHl JJI BBITSDKEK, TAKUE KaK: BOJA, COJISHbBIE
pactBoper (NaCl, KCl), kucmorer (HCI, HNO3) u ménoun (NaOH). Ilocrne momaydeHUS BBITSKKH,
AQHAIN3UPYIOTCS €€ COCTaB M KOHLEHTPALUU 3JIEMEHTOB, C MIOMOIIBIO PAa3JIMYHBIX METO/IOB, TAKHX Kak
aToMHO-a0cop6O1onHas crnekTpockonus (AAC), MHIYKTUBHO-CBSI3aHHAS IIA3MEHHAs CIEKTPOMETpPUS
(ICP) u apyrue.

[IpenmymiecTBOM MeTOJa SABISAIOTCA: BBICOKAas YYBCTBUTEIHHOCTb, BO3MOXKHOCTb aHAaJIM3a
[IMPOKOTO CIEKTPa AJIEMEHTOB, OTHOCUTENIbHAA MPOCTOTA U JAOCTYMHOCTb. Hapsmy ¢ 5TUM, BO3ZMOXKHBI
MOTEPHU AIIEMEHTOB MPH SKCTPAKINH, BIUsiHIE pH 1 Apyrux ¢pakTopoB Ha pe3yabTaThl aHAIN3A.

AHanu3 BBITSDKEK IO3BOJIIET OLEHUTH JOCTYITHOCTb MHUKPO3JIEMEHTOB JUIsl PACTEHUH U HUX
HOJBMYKHOCTD B 104Be. PaccmaTpuBaembie (POpPMBI BKIIFOYAIOT BOJAOPACTBOPHMEIE, HOHOCOPOUPOBAHHBIE U
c11abo CBsI3aHHBIE C TBEPABIMH YAaCTULIAMH TIOYBBI COSIMHEHUS, CIIOCOOHBIE Y4aCTBOBAThH B MEPEMEIICHUT
B MouBeHHOM mpodune. OIHAKO CE30HHbIE W3MEHEHHUS M BBICOKAS BapHATUBHOCTH COJEPIKAHUA
MOJIBKHBIX ()OPM MUKPOIJIEMEHTOB B TIOYBE 3aTPYAHSIOT JUATHOCTHUKY.

N3 mouB0ooOpa3yomux MOPOA TSKENble METaUIbl MEePEeXOAST B TMOYBBI B COOTBETCTBHH C
3aKOHOMEPHOCTSIMU MUTPALIMU U aKKYMYJISIIUHN UX B Pa3IMYHbIX TeoXuMudeckux Janamadrax [5]. Kpome
TOPHBIX IIOPOJI, €CTECTBEHHBIMH MCTOYHHMKAMH TSDKEIBIX METAJUIOB ISl OCHOBHBIX KOMIIOHEHTOB
Oouocdepsl SABISIIOTCA TepMalibHBIE BOJBI U paccoisl (Br, Sr, As, Pb, V, Se, Cu u ap.), kocmuueckas u
METEOPHUTHAsI MbUIb, & TAKXKE BYJIKAHUYECKHE ra3bl [6].

CornacHo UMEIOIIUMCS JINTEPaTYPHBIM HCTOUHUKAM, YPOBEHb IIUHKA B PACTEHUAX B 3HAUUTEIbHON
CTETEHU 3aBUCUT OT UX BMJOB. Hampumep, B ropoxe u rpednmxe HaOJIOJAeTCS YeTKas CBSI3b MEXKIY
KOJINYECTBOM LIMHKA, MIOCTYMNAOIIET0 B PaCTEHHUs, M €ro KOHIeHTpauueil B mouse. Takke Obl1a BeIABICHA
oOpaTHasi KOppelslus MeXIy CoAep )KaHueM LIMHKa B TOpoxe, KyKypy3e U ypoBHeM pH noussl [7].

Ha ocHOBe HAaKOIJIEHHOTO 3KCIEPUMEHTAIBHOIO MaTepHuaia coOTpyiHUKH [louBeHHOr0 MHCTUTYTA
uM. B.B. JlokydaeBa pazpaboTanu rpynnupoBKy HOYB 10 00€CIIEYeHHOCTH PACTEHUH MUKPO3JIEMEHTAMH C
UCIIOJIb30BAHUEM alleTATHO-aMMOHUIHON BBITSHKKH (Tabnuia 3).

CeronHsi akTUBHO pa3palaThIBaOTCs pa3IMYHbIE MOAXO0/IbI K PEIICHUIO TPOOJIEMbI perjJaMeHTaluu
BIIUSHUS TSOKENBIX METAJUIOB Ha OKpYXaromyro cpeny. DddexkTuBHas cTpaTerus JoJKHA YYUTHIBATh
KOMIUIEKC KPUTEPUEB, CPEIN KOTOPBIX MPEENIbHO JOMyCTUMAsi KOHIEHTPALUs 3arpsI3HAOIIUX BEIECTB B
BO3/yX€, B IOYBE, B TPYHTOBBIX BOAAX M B Ha3eMHOI O6uote. BaxkHo, 4TOOBI HOpMATHUBBI IPUMEHHUTEIBHO
K IIOYBaM OXBaTbIBAJIM KaK MHTErpajbHbIE I0KA3aTEIN COCTOSHUS CaMOM IOYBBI, TAaK U XapaKTEPUCTUKHU €€
KJIFOUEBBIX (PU3NYECKUX U XUMUYECKUX XapaKTEPUCTHK.

Heo6xonuMo Takke oOpaTHTh BHUMaHHME Ha CHEU(pHUUYECKHE CBOMCTBA IIOYB, TaKHE Kak
IPUCYTCTBHE re0OXUMHUYEeCKUX OapbepoB. ['eoxnMuyeckuit 6apbep 0003HaAYAET 30HY 3€MHOM KOpBI, I/1€ Ha
HEOOJIBIIIOM YYaCTKE 3HAYUTEIbHO CHUYKAETCSI HHTEHCUBHOCTD NEPEMEIICHHS] XUMUYECKUX COEANHEHUH,
CrocoOCTBYs WX KOHIIeHTparuu [8, 9].
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Tabnuma 3 pynmnupoBka MOYB 10 00ECIIEYCHHOCTH PACTCHUH MHKPOAJIEMEHTaMHU
(3KCcTpareHT — areTaTHO-aMMOHMIHBINA Oydep, pH 4,8).

I'pynna pacrenuii YpoBeHb o0ecnie4eHHOCTH 3HaveHue
(MI/KT IOYBBI)

| rpynma (HeBBICOKHIA KiTacc) Huskas <5
Cpennsis 5-10
Bricokas >10

II rpynna (MOBBIIEHHBIH KJ1acc) Huskas <10
Cpennsis 10-20
Bricokas >20

III rpymnma (BBICOKHI Kiacc) Huskas <20
Cpennsist 20-45
Bricokas >45

HecmoTpst Ha r100ampHy 0 po0sIeMy pacceuBaHMs BPSIHBIX BEIIECTB B BO3AYXE U MOCIEIYIOLIETO
HAKOIUICHUS WX B 3€MJIC, B OTHOLICHHM OTJICIIbHBIX YYacTKOB IIOYB M TEPPUTOPHA BO3MOXKHO
CYIIIECTBOBaHHE TaKUX OapbepoB. OHU CTAHOBATCS MPEMSITCTBUEM IS MTEPEIBHKEHUS BOJHBIX PACTBOPOB
U MEJIKMX MUHEPAIbHBIX YaCTHUI] PA3JIMYHBIX Pa3MEpPOB, BKJIIOUYAs WIIOBBIC, IMBLUICBBIC U IMECUYAHUCTHIC
dpakuuu [10].

BosHuKkaronme reoXuMIUIeCKHe aHOMAJIUU TIPUBOIST K PACHIMPEHUIO TUIOIIACH CeITbX03YTOIHH,
HY)KJIAIOIIMXCS B CIICIUATBHBIX MEPOIIPUATHSX 110 CHIDKEHUIO YPOBHS TOKCHHOB. [103TOMY BaykHEHIIMMH
HAPABJICHUSMHU HWCCIICOBAHUN CTAaHOBSITCS MOHUTOPUHT JMHAMHKHU HAKOIUICHUS BPEIHBIX BEIICCTB U
M3YYCHUE MEXaHU3MOB UX MHUTPAIIMHA MEXITY IIOYBOW U PACTCHUSIMHU.

BoIBoabI

bananc MoOMIBHBIX (OpM METaNIOB TIO3BOJISIET OLIEHUTh MOTEHIMANbHBIE HM3MEHEHHUS B
JKOJIOTUYECKOW CUTYAIINH, CBA3aHHBIE C 3aIPSI3HEHUEM ITOYBBI TOKCUYHBIMHU JIEMEHTAMH, U BKIIFOUAET KaK
MIPUXOJHBIE, TAK U PACXOJHBIE KOMIIOHEHTBHI.

N3 mouBooOpa3ylommx Mopoj TSKENIbIe METAUIbI TMEePeXOJiT B TIOYBBI B COOTBETCTBUU C
3aKOHOMEPHOCTSMH MHUTPAIIMU U aKKyMYJISIIUN UX B PA3JIMYHBIX T€OXUMHUYECKUX JIaHImadTax.

B cBS3M ¢ O3TUM TNEpPCHEKTUBHBIMU  HANpPaBICHUSMU  HMCCIEAOBAHUM B  IMOYBEHHOM
TOPU30HTECTAHOBATCSI MOHUTOPUHT JUHAMUKN HAKOIUIEHUS BPEIHBIX BEIIECTB U M3YUYECHHE MEXAHU3MOB
UX MUTPALXA MEXAY ITOYBOU U PACTCHUSIMH.
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CUHT'YJIIPHBIA AHAJIV3 Y IIPOTHO3 TEMIIEPATYPHOTI'O PEJKMMA HA
TEPPUTOPUU KABAPJIMHO-BAJIKAPCKOU PECIIYBJIMKHN

BucuokoB P.M., akamemuk MAHDb, xaHgugar (QuU3MKO-MaTeMaTHYCKUX HAyK, JOLCHT,
e-mail:  rusbis@mail.ru; JlmroBka H.WU. unen-xoppectnonaenr MAHDB, kanammar  QH3HKO-
MaTeMaTU4eKuX Hayk, goreHt,e-mail: nanael@mail.ru; TemmoeBa C.A.,unen-koppecnonneHTr MAHDB,
KaHIUAAT (bHU3UKO-MaTEMaTHIEKHX HayK, JIOIIEHT, e-mail:temmoeva@mail.ru.
OI'bOY BO «Kabapauno-bankapckuii rocyaapCTBeHHBIH arpapHblii yausepcuteT» uM. B.M. Kokosa
AnHoTanusi: B paboTe npoBoauTCs aHATU3 TeMIiepaTypbl Bo3ayxa Ha Tepputopun KBP 3a nepuon 1960-
2024 rr. B x01€ ucciae10BaHuM 111 ONIPEACIICHHS aJIeKBaTHOCTA BPEMEHHBIX PSI/IOB TEMITEpaTyphl BO3/1yXa,
MOCTPOEHHBIX MO JAHHBIM METEOCTaHIIUN, pacnoiokeHHbIX Ha Tepputopun KbP 3a mpomemamme 65 ner,
MOJTyYeHBI OIICHKW OJHOPOJIHOCTH WM CTAI[MOHAPHOCTH 1Mo kpurepusMm [lukcona, CmupHOBa-Pab0ca,
Crpiogenta u Duiiepa. ONPEACTICHBl JKOJIOTHYECKHE OCOOCHHOCTH TEMIIEpaTypHOTO peXruMa 3a
npourenire 65 ner. CHHryIspHBIA METOJ aHa 32 MO3BOJISIET BBISIBUTH KIMMAaTUYECKUE OCOOCHHOCTH 32
MPOLLIEIINE F0/Ibl U MyTEM BOCCTAHOBJIEHUS U alllIPOKCUMALIUU UCXOJIHBIX PSAJOB YKa3bIBa€T HA UMEBIINE
MECTO aHOMAJIbHBIX IpolieccoB. MetoaoM «I'ycenuia — SSA» mpou3BOIUM MPOrHO3UPOBAHUS CE30HHBIX
3HAYECHUI CpeTHEMECAYHON TEMIIEPATYPhl BO3/1yXa Ha MPEACTOSIIME 5 JIeT.

KiioueBble ¢j10Ba: HKOJIOTHSA, KIMMATHYECKUE OCOOCHHOCTH, aHAJIN3, OLIEHKA, MMPOTHO3, CHHTYJISIPHBIN
METO/1, TEMIIepaTypa BO3/1yXa, BPEMEHHBIC PSIIIbI.

SINGULAR ANALYSIS AND FORECAST OF THE TEMPERATURE REGIME IN THE
TERRITORY OF THE KABARDINO-BALKARIAN REPUBLIC

BischokovR.M., LitovkaN.l., TemmoevaS.A.

Abstract. The work analyzes the air temperature on the territory of the KBR for the period 1960-2024. In
the course of the study to determine the adequacy of the time series of air temperature built according to
the data of meteorological stations located on the territory of the RBR over the past 65 years, estimates of
homogeneity and stationarity were obtained according to the criteria of Dixon, Smirnov-Rabbs, Student
and Fisher. environmental features of the temperature regime over the past 65 years have been determined.
The singular analysis method allows you to identify climatic features over the past years and, by restoring
and approximating the original series, indicates abnormal processes that have taken place. Using the
"Caterpillar - SSA" method, we predict seasonal valuesof the average monthly air temperature for the next
S years.
Keywords: ecology, climatic features, analysis, evaluation, forecast, singular method, air temperature, time
series
Brenenmne

TeMnepaTypa BO31yXa CUHUTACTCA OJHUM M3 OCHOBHBLIX 3KOJOTHYCCKUX (baKTOpOB IpuUpoOaHO-
KIIMMAaTUYCCKOr'0 Iponecca: N3menenus TCMIICPATYpPbl BO3yXa (FJIO63.J'IBHOC HOTCHJ’ICHI/IC) HEraTuBHO
BIMAET HA DKOJIOTHUIO. OTO IMPOABIACTCA B Pa3HbIX AaCICKTaX Ha BCC HAIIPABIICHHUA qeJIOBEUECKOU
JACATCIIBHOCTH, a4 TAKXKE€ Ha KOJIeOaHNH APYTrUuX KIUMAaTHYCCKUX XapaKTCPUCTUK. HHH YCIOBCUYCCKOI'O
opraHusMa B Ka>1<111)1171 KJIIMMATHYECKUHA CE30H KOM(l)OpTHI)IMI/I SHAYCHUAMHA TEMIIEpATypbl BO3aYyXa
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OIpeZieNIEHbl ¥ BBIXO/] 3a IPaHULIbl UHTEPBAJIOB SABJAIOTCA aHOMalbHbIMU, B 4eM MYUC u 3apaBooxpaHeHUst
NEPUOANYECKU MNPEAYNpeKIaloT HacesneHue. Jljig CenbCKOro Xo3sHCTBa, A PAcTUTEIBHOIO MHpa
CYIIECTBYIOT TaKH€ K€ HHTEPBAJIbl N3MEHEHHS TeMIIepaTypbl, KOTOPbIE OJIATONPUATHO BIUSIOT Ha POCT U
pazBuTHE KyIbTypsl [1-3].

Peskue mnepenazpl Temmeparypbl BO3JyXa NHaryOHO BIIMSAIOT HA CaMOYYBCTBHE YEJIOBEKa, a
QHOMAJIbHBIE IIPOLIECCHI, CBA3aHHBIE C TEMIIEPATypOM BO31yXa, HEraTMBHO BIMAIOT HA YPOXaHHOCTb
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp, BIUIOTH 1O NOTEPH. | €HETHUECKU OPraHU3M HACTPAUBAETCSA HA KAKIbIN
CE30H Ha ONPEENIEHHBIN ONTUMYM TEMIIEpATyphl Bo3ayxa [4].

B 3uMHuii nepuoa remneparypa Bo3ayxa BIMSIET Ha OpPraHU3M 4elloBeKa No-pazHoMy. CHMKEHUe
UMMYHHUTETa CHOCOOCTBYET pa3BUTHIO WHQEKIMOHHBIX 3a0oneBanuii. Ilpu xomome mpoHcxonsT
(U3MOTIOTHUECKUE PeaKIMi B BUAE CIA3MOB COCYAOB. TEmas 3uMa TakKe MOXET IUIOXO BIMSAET Ha
OpraHu3M YEJIOBEKa, T.K. BUPYCHl U MHKPOOBI CTAaHOBATCS Oojee akTHBHBIC. TE€mias 3uMa omacHa JUIs
O3UMBIX KYJBTYp, a Y IPYTUX MOXKET BbI3BATh IIPEKICBPEMEHHBIN BBIXOJ U3 COCTOSIHUA NMOKOos. [IpuBoaut
K BBICBIXaHUIO II0YBBI, BBIMBIBAHUIO IMTATEJIbHBIX BELIECTB, PA3BUTHIO OOJIe3HEH M MOSBICHUIO
BpPEIIUTEIICH.

PanHell BecHOM T€IIIas Oroja NPOBOLUPYET PACTEHUS U BBIBOAUT U3 COCTOSIHUSA ITIOKOS paHbLIE, y
KOCTOYKOBBIX KYJbTYp MOSBISAIOTCS ITOUYKH U paclBeTaoT. Pe3koe CHUKEHHE TeMIiepaTypbl BO31yXa, WK
HE3HAaYUTENIbHbIE 3aMOPO3KH MOTYT ObITh IPUUMHON MTOTEPU OYAYIIETO YpOxKasi.

B netHuil nepuon BbiCOKas TeMIeparypa BO3ayXa IPUBOJUT K YMEHBUICHUIO OCAJKOB U 3aCyXe,
HOBBILIAETCS M10KAPOONACHOCTh Ha MOJISAX U JIECHBIX MaccuBaX. JIMCTbs CENbCKOXO3SMCTBEHHBIX KYJIBTYP
BBITOPAIOT, YTO IIPUBOJUT K PE3KOMY CHHYKEHUIO YpOsKasl NI MOJTHOU IOTEPH.

B ocennwuii nepuon, nepuon cbopa yporxkasi, HEyCTOHYHMBOCTb IOTOJHBIX YCIOBUH, CHHM)KEHHE
TeMIIepaTypbl BO3/lyXa OTHOCUTEIbHO HOPMBbI, MOXET HAaHOCUTH YLIEPO XO35HCTBEHHOW AEATEIbHOCTH
yenoBeka. [IOHIKeHHE TeMIrepaTyphl Bo3myxa Hmke 0°C HOUBIO TIOCTE OTHOCHTENBHO TEMIOrO JIHS
OTTaCHBI IS pacTeHuit [5-7].

B Hacrosielt pabote npoBOUTCS aHAIM3 TUHAMUKH U3MEHEHUsI TEMIIEpaTyphbl BO3AyXa 3a MOCIEIHIE
65 7eT 1o 1aHHBIM 4 CTAlOHAPHBIX METEOCTAHIINHN, PACTIOJIOKEHHBIX B IBYX KIIMMAaTHUYECKHUX 30HaX TEPPUTOPHU
KBP (mpenropnast 3ona -Hampumk u bakcan, cremnas 3oHa — [lpoxmamueii u Tepek). Pacuérel B crartbe
NPUBOAATCSA 110 JaHHBIM MeTeoCTaHIMKM Hanbuuk, a B 3aKIF0YEHUH U 110 OCTaJIbHBIM METEOCTAHLIMSM.

JI1st IpoBEpKU a[IeKBaTHOCTH TIOCTPOEHHBIX BPEMEHHBIX PSIIOB CE30HHBIX 3HAYEHUH CPEIHEMECSYHON
TEMIIEpaTypbl BO3yXa 3a nepuon 1960-2024 rr. nosrydnM OLIEHKH CTaTUCTUK OJHOPOJHOCTH U CTallMOHAPHOCTH
no kpurepusm [lukcona, CwmmupHoBa-I'pa66ca, CtbiomeHta n Pumepa. AHamM3 IUMHAMUKH 3HAYEHWUIH
MeTeorapaMeTpa MPOBOIUM C TOMOIIBI0 KOMITBIOTEPHOH MporpaMmbl o Merofy «Iycenuna-SSA». B xone
aHaJIM3a BBIBJIEHBI T0JIa C AHOMAJIBHBIMU OTKJIOHEHHUSIMU OT YCTAHOBJIEHHBIX HOPM TEMIIEpaTyphl BO3LyXa IO
uatepBary  1991-2020 rr. Ilocme mOCTpOEHUST BOCCTAHOBIIEHHBIX M AMIPOKCHMHUPYIOIIMX — PSIIOB
MeTeonapaMeTpa MepexoArM K MPOrHO3MPOBAHUIO CE30HHOM CpEIHEMECSYHOM TeMIlepaTypbl BO3Ayxa Ha
npencrosime roapl. J{ns BeIpaOOTKM pekoMeHIalMu Ha Oyayliue roja MmyTéM CpaBHEHHS Mbl OIpPEAEisieM
QHAJIOT T0J1a, YTOOBI MOXKHO OBLIO CHU3UTh PUCK yIepOa MPUHATHEM HEOOXOAMMBIX MEp MO MPOTUBOCTOSHUIO
BO3MOKHBIM aHOMAJILHBIM TIporieccam [7-9].

Bonpioi Bkian mpobieMaM aHalM3a W MPOTHO3a BPEMEHHBIX PAIOB MPUPOAHO - KIMMATHYECKUX
xapakrepucTvk BHecn A.M. Boelikos, A.A. Kamunckuii, ILW. Bpoynos, b.1. Anmucos, C.I1. Xpomos, M.
Bynsiko, I'.B. I'py3a u MHOTHE OTEUECTBEHHBIE U 3apyOeKHbIE YUEHBIE.

13



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

Marepuajibl H MeTOABI

B kauecTBe MarepualioB WCCIEIOBAHUS UCIOIL30BAHBI JAHHBIE CPEIHEMECSYHOU TeMIIepaTyphl
Bo3nyxa 3a mepuon 1960-2024 rr. c ueThlpéx cranuoHapHbIXx MeTeoctaHuuit Hanbuuk, bakcan,
[Mpoxnanuseiid, Tepek. [1o 3TUM 1aHHBIM TOCTPOCHBI BPEMEHHBIC PSI/IbI CE30HHBIX 3HAYCHHUN TEMITePaTyphI
BO3/IyXa.

Jlnst ompeneneHUs aJeKBAaTHOCTH TOCTPOCHHBIX BPEMEHHBIX PSOB MPOBOJUM CTAaTHCTHYECKOE
olieHuBaHue, ¥ pacyér mpoogaum 1o mporpammam MSEXcel u STATISTICA, a omeHKH CTaTHCTHK
OJTHOPOJHOCTH M CTAI[MOHAPHOCTH BPEMEHHBIX PSOB ompesenseM mo kpurepusm {ukcona, CmupHOBa-
I'pab6ca, Ctrionenta u duepa.

JlabHEHIIIMe UCCIIeI0BaHHsI IIPOBOIMM 110 KOMITbFOTEpHOM mporpamme Caterpillar, ocHoBanHo# Ha MeToIe
CHHTYJISIPHBIX pa3nioskeHuit «I'yceHuna-SSA.

PesyabTaTsl HcciefoBaHuii U UX 00Cy:KIeHME

OObekTaMH HCCIEOBaHUS SIBISIOTCS AMIMPUYECKUE BPEMEHHBIE PSAbl CE30HHBIX TEMIIEpaTyp
Bo3ayxa uHTepBana 1960-2024 rr. na tepputopun Kabapnuno-bankapckoit pecnyonuku. Temneparypa
BO3/lyXa, Kak DJKOJOTHYECKHX (PaKTOPOB, SBISETCS OJHUM K3 OCHOBHBIX KIMMATOOOPA3YIOMIMX
METEOPOJIOTHYECKUX MapaMeTpoB. E€ n3MeHeHus BIUSeT KaK MOJ0KUTENIbHO, TaK U OTPHUIIATEILHO MHOTHE
HKOJIOTMYECKUE MPOLECCHl. OJTO TMPOSIBISIETCS B pa3HbIX acCHEeKTaX, KaK CaMO4YyBCTBHE 4YeEJIOBEKaA,
HETaTUBHOE BJIMSHHUE HA CEITLCKOE XO3IUCTBO U T.11.[9]

Craructuueckoe orneHuBaHue mno kpurepusim Juxcona m CmupHoBa-PaG0ca ykaspiBaeT Ha
OJIHOPOJAHOCTh AMIMPUYECKUX BPEMEHHBIX PSAJOB CE30HHBIX TEMIEPATyp Bo3ayXa. Pe3kux OTKIOHEHUH
OTHOCUTEIIbHO HOPM 3HAUYEHUN TeMIepaTyphl BO3JyXa MO CE30HaM HE OTMEYEHBI, YTO YKa3bIBaeT
OTCYTCTBHE KaTacTpO(UUECKUX aHOMAIBHBIX MPOIIECCOB MO JTaHHOMY METEOPOJIOTHUYECKOMY MapaMeTpy.
MOKHO OTMETUTB, YTO 3UMHMI MEPUOJ CTAaHOBUTCS TEMION, ¢ 1980 roga cpenHss teMneparypa Bo3ayxa
He omyckanach Hike — 4°C, a moceaHne HeckonmbKo neT aaxke Boime 0°C. Takas nMHaMuKa HaOMIOAAETCA
BO BCEX PETMOHAX PECIYOJIMKH, B CTETHOW M MPEArOpHON KIMMaTU4YecKuX 30Hax. Camasi HU3Kasi 3UMHSS
Temmneparypa Bosayxa (-12°C) nabmronanace B 1976 roxy, a camas Beicokas (5,6°C) ormeuena B 2014 rony.

BecHa OTHOCHTENBEHO MPOXJIaHAS, CPEIHAS TEMIIEpaTypa BO3TyXa MPUHAMAET 3Ha4eHus oT 6°C 10
11°C. B nepBoii monosuHe MapTa B nocnegaue 30 eT TeMepaTypa BO3AyXa IOBBIIIAETCS BBIIIE HOPMBI H
MOYKH, OCOOEHHO y KOCTOYKOBBIX KYJbTYp, YCHEBAIOT HA0yXaTh M HAauMHAIOT LIBETCHMs, a BO BTOPOM
MOJIOBUHE, 10 22-25 MapTa, BO3AYX CTAHOBUTHCS MPOXJIaJHEE W HOYaMH OBIBAIOT 3aMOPO3KU. B Takmx
cilyyasix TOYKHM 3aMep3aloT, M IIBEThl OCBINAIOTCS, a ypokail morubaer. 3aTeM HacTymaeT BeCcHa M
OCTaJIbHbIE KYJIbTYpbl HOPMAJIbHO Pa3BUBAIOTCS 0€3 CYIIECTBEHHBIX OTKJIOHEHHUN. FIHOT1a, B KOHIIE BECHBI
Y HayaJie JieTa, MPOXOAT I'PaJ0BbI€ MOJOCHI, OT KOTOPBIX CTPAIAIOT PACTEHHUS U )KUBOTHBIE.

C HacTyIJIEHHEM JIeTa Cpe/IHsAs TeMIIepaTypa Bo3IyXa HaunHaeT nopbmarhes ot 11,6°C 10 29,5°C.
B 2002, 2010, 2011 u 2014 rogax nmeTHui Tepuoa ObUT OYEHB >KApKUM, OCAIKOB TMOYTH HE OBLIO, U
YPOXKaHOCTb CEIbCKOXO03IUCTBEHHBIX KYJIbTYP B 3TH I'0Jibl ObLIIN HU3KHE. OBOIIHBIE KYIbTYpPbI, OTYPIIbI U
MOMMJIOPBI, OYEHb COJILHO MOCTPaJaNIH, Ja’Ke UCKYCCTBEHHOE OPOLIECHHE MaJI0 YeM ITOMOTJIO.

Ocennuii nepuoa Ha Tepputopun KBP ymepennbiii. bouin MOMEHTBI, KOorjja TeMneparypa Bo3ayxa
W3 TOAa B TOJ] OTKJIOHsUIack Ha 3-4°C. Ho 9To CymIecTBEHHOTro BIMAHHSA He oKasbiBana. CeHT6ph Gomee
JOKJUTUBBIN M MPOXJaaHbIi Mecail. W amutcs Takas noroja a0 15-20 okTs0psi, a MOTOM JJ0 KOHIIA HOSOPsI
CTOUT TeIUIas MOroja.
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3arpyxast SMIIMPUYECKUE BPEMEHHBIC PsIbl CE30HHOM TeMIlepaTypbl BO3yXa, MOTy4aeM rpaduueckoe
npesicTaBieHue psifa. s CHHTYISIDHOTO Pa3lioKeHUs 3a1aéM JJIMHY TYCeHHIIbI L=28, TOYHOCTh paznokeHust =6,
KOJIMYECTBO IVIaBHBIX KOMITOHEHTOB K=28 1 cTpourcs TpaekropHas Marpuna [ 10-13].

Jlaree CTpOSITCS CKONB3SIIIME CpPEAHHE, CTaHAApThl, OCPEIHEHHbIE KOBapHallUM, COOCTBEHHBIE
yycia U (GYHKIUU, U TJIABHbIE KOMIIOHEHTHI. [J1laBHBIE KOMITOHEHTHI JJIsi BPEMEHHOIO psiia — 3TO
MOCTPOCHHBIE (Pa30BbIe MOPTPETHI C PA3HBIMU LIUKIIAMHU TOBTOPEHUIH.

[locne »TuX omepauuil mNoiy4aeMm pas3ioKEHHE psAJla Ha aJJUTUBHBIE CJaraeémble TPEHJA,
HNEpUOJUKNA M IIyMa, KOTOPHIH M OyIeT BOCCTAHOBIEHHBIM psIOM OT wucxonaHoro. Jlyis ananmsa
IIPABJAMBOCTH BOCCTAHOBJIEHHOTO Psiia CTPOUTCS PsIi OCTaTKOB, T.€. OTKJIOHEHUE TOYEK BOCCTAHOBJIEHHOTO
psna ot ucxonHoro. Ilo psay ocTaTKOB MOYKHO ONPEAEIUTh O KayeCTBE IOCTPOEHHOIO IPOrpaMMoOi
MOJIEIIH.

CrenyrolM 11aroM CTpOSITCS alPOKCUMUPYHOIE PSIIbI U Psiibl OCTATKOB MO OTHOILIEHUIO K UCXOJHOMY
Y BOCCTaHOBIICHHOMY psinty. Ecim OymyT oTMedeHbI pe3Kre OTKJIOHEHHS B psi/iax OCTaTKOB, TO 3TO 3HAUMT, YTO HY)KHO
MEHSTh MPOMEXKYTOUHbIE MTAPAMETPBI, 33IaHHbBIC PaHee U TIOBTOPHTH Mporiecc pacuéra [ 14-15].

3aKIFOYMTENBHBIM ~ 3TAllOM  MCCIENOBAHMS — SIBISIETCS  MPOTHO3UPOBAHUE  CE30HHBIX — 3HAYEHWH
CpEeIHEMECSIMHOU TEMITEPATYPhI BO3yXa HA MPEACTOSIINE S JIET.

JlJis BBINOJIHEHUS 3TOM onepanuu 3aJaéM Hadajao MPOTHO3UPOBaHUS C 60 TOUKH, a KOJIUYECTBO
Touek -5. B kawectBe 0a30BOro psga MOXKHO B3SITb HCXOJHBbIM, BOCCTAHOBJIEHHBIM WM
ANIpPOKCUMHUPYIOIUK. A METOJl IPOrHO3UPOBAHMS FEOMETPUUECKUN WM aHAIUTHYeCKUi. BriOupaem 3a
0a30BBIN sl BOCCTAHOBJIEHHBIN U IMPOrHO3UPOBAHHUE MPOU3BOJIUTCS MO HEMY, a 32 METOJ 00O03HauuM
AHAJIUTUYECKUM.

Ha pucynke 1 mpuBoautcs rpaduku HCXOIHOTO psia (4€pHasi JIMHMS), BOCCTAHOBICHHOIO psiaa
(KpacHast JIMHUSA) ¥ IPOTHO3HAS (CHHSS JIMHHS ).

W3 pucyHka BHJIHO, YTO 3UMHSS TeMIEpaTypa BO3yXa, OTHOCUTENBHO IOCIEAHUX JIET, OyayT
camkatbes Ha 1-2°C. 3uma ocTanercst Ha MPEACTOAINE S5 JeT enlé TEMIOoM.

Becennss temnepatypa Bo3ayxa B 2025-2027 rr. OyayT B mpenenax HOPMbI, XOTSI OTHOCUTEIBHO
IpeabIynmx et 6ymyT camkensl Ha 0,5°C. B 2028 rony oxknmaercs Haubonee Temnas BeCHa, BO3MOKHEI
aQHOMaJIbHBIE ITPOLIECCHI

B netHuil 1 oceHHMIt c€30HBI pE3KUX OTKIOHEHUH He HAaOII0Aat0TCs B MPEACTOSAIINE TObI.

3akiao4eHue

IIpuBeneHsl ommcanus A ammpokcuManuu Ha uHrepBane 1960-2024 ronoB M JanbHEHIIEro
nporuo3upoBanus 10 2029 roja MCXOMHBIX 3HAYEHMM CYMMApHOTO KOJIMUECTBA OCAJKOB M CPEAHEH
TeMIIEpaTypbl Bo3tyxa 1o qaHHsiM MC Hanmbumk.

[osyueHb! OLIEHKH armpOKCUMAIMK UCXOTHOTO Psijia U pe3YJIbTaThl TAKOBBI:

1 Cpennsist ommbOKa anmpoKCHMAIlMM OCaJKOB IO Ce30HaM (3MMa, BECHA, JIETO, OCEHb), T.€.
OTKJIOHEHHE BOCCTAHOBJICHHBIX M MCXO/IHBIX 3HaUeHuH: 8,86, 9,55, 9,98, 9,76 nporenroB. OTcroaa ciemayer, 4ro
10 BTOPOMY METO/1y arpOKCUMALIHSI IPOUCXOAUT TOUHEE MOYTH B J[Ba pasa.

2. CpenHue OImMOKHM anmpoKCUMAIIMH TEMIIepaTyphl BO3AyXa MO Ce30HaM COCTaBisoT 12; 3,24,
1,53; 3.9 npouieHTOoB.

IIpoBeneHbl MCCAEAOBaHUS IO TPOTHO3UPOBAHUIO JIMHAMUKHM aTMOC(HEpPHBIX OCAJIKOB U CpenHen
TEMIIEpaTypbl Bo3ayxa 1o cezoHam J10 2021 rona no ganasiM MC Hanbuuk:

1. [To meTony «I'ycenuna»-SSA BeCEHHHE U JIETHUE OCATKH OYAyT YMEHBIIATHCS;
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2. CpG[[HSISI TCMIICpaTypa BO3ayxa B 3UMHEC BPEMsI HCMHOI'O YMCHBIIIUTLCA, B OCTAJIbHBIC CC30HbI

OyzeT UMeTh TeHACHLMIO K MOBBIIEHUI0, 0co0eHHO B 2019 1 2020 rogax yieto OyIeT oueHb )KapKuM, a 3UuMa

XOJIOIHOM.

10.

11.
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14.

15.

bubauorpadus

Anberos, P.b. U3menenue knumarta CeBepHoro KaBkaza. Bo3smMokHBIE YIpO3bl B OTBETHBIC MEPBI
/P.B. An6eros, C.C. I'arueBa//Bectunk MAHOB, 2010, 1. 15, Ne 4, C. 162-167.

AnucumoB, O.A. AnHanu3 H3MEHEHUN TEMIepaTypbl BO3JyXa Ha Tepputopun Poccum u
OIMIIUPUYECKUII TPOrHO3 Ha mepByto ueTBepTh XXI Beka /O.A. Aunucumon, B.A. JloGanos
//Meteopostorus u ruaposorus, 2007, Ne 10, ¢. 20-30.

bynsiko M.U. Knumat u xxusus. — JI.: ['ungpomereousnar, 1971, 472 c.

Jlo6anoB B.A. CoBpemMeHHbIE U3MEHEHHUsI TEMIIEpaTypsl Bo3ayxa Ha Tepputopun EBpomsl. /B.A.
Jlo6anos, O.A. AancumoB //Meteoposorust u runposorus, 2003, Ne2. C.5-14.

Apryunnuea A.B. Meroabl cratuctuueckoil oOpabOTKM M aHaIM3a TUAPOMETEOPOIOrMYECKUX
HaOmroneHuil. Yuebnoe nocobue. — Upkyrck: Upkyr.roc.yn-t, 2007. — 105 c. — ISBN-978-5-9624-
0165-2.

bynbiko M.W. Autponorennsie u3mMeHnenus rinobdansHoro kiaumara. /M.U. byasiko, 3.K. brotHep,
K.A. Buanaukos, I'.C. I'omumeia, O.A. [Ipo3nos, M.J1. Kapois /Meteopomnorus u ruaposorus, 1981,
Ne 8, C.5-14

Jlo6anos B.A., CmupHoB U.A., lllaxypckwmii A.E. [Ipaktukym mo kiaumaronorud. Yacts 1. YaeOHoe
noco6ue. CI10.: Usn-so PITMY, 2011. 145 c.

bucuokos P.M. OO0 ogHOM MeToJle NPOrHO3UPOBAHUS JUHAMUKU MPUPOJHO-KIMMATHYECKUX
XapakTepUCTHK. //BecTHUK ApMaBUPCKOro rocyJapCTBEHHOI'O Meaaroruyeckoro nueruryra. 2007,
c. 91-100.

lonsauauna H.E. Metox «I'ycenuna» - SSA: AHanu3 BpeMeHHBIX psa0B. YuebHoe nocodue. Cn-0.,
2004.

bucuokos, P.M. Ilytu pemenus npobiem nporHo3upoBaHus kinmara B KaGapanno-bankapckoii
pecnyonuke. - // Bectauk Kypranckoit [CXA. — 2019. - Ne 3(31). — C. 54-58.

bucuokos, P.M. Pe3ynbrarsl mporHo3upoBaHus U3MEHEHUN TeMrepaTypbl Bo3ayxa B Kabapauno-
bankapckoii pecniyonuke. - /Beepoccuiickas (HamoHaabHasH) HAYYHO-TIpaKTHUECKasi KOH(epeHuus
«JlocTikeHus: M MEepCHeKTHBBl HaydYHO-WHHOBaLMOHHOTO pa3Butus AIIK», 27 despans 2020r. -
Kypran, 2020.

bucuoko P.M. HeiipocTpykTypHOe MOAEIMpOBaHHE >KOJOTHYECKUX Mpoleccos. //bezomacHocTb
xu3HenesTensHocTH. — 2022, - Ne 11. — C. 30-35.

bucuokoB P.M. AmnHamM3 5KOJIOTHYECKOTO cocCTosiHUSI Tepputopun Kabapauao-bankapckoit
PecnyOnuku. /P.M. bucuokoB, A.B. Ps6oB. // VYnpaBneHue TexHocepHoil Oe3omacHOCTH B
COBPEMEHHBIX YCIOBUAX JedopMaldy KIMMara: MaTepualibl  MEeXAYHapOoAHOW Hay4dHO-
npakTudeckoit koHpepeHn «bensie Houn — 2024y. - Brnagukaskas, PCO-Anaaus, MAHOB, 27-29
utoHs 2024 r. — 2024 — C. 17-25.

buroB B.M. ArpoxinmMarundeckue pecypcsl CeBepHoro Kaskasza. — JI.: I'mapomereonsnar, 1966,
230c.

Bopucenkos E.Il. EcrtecTBeHHBIE M aHTpomOreHHble (AKTOpbl M3MEHEHHs KiauMmaTta. — B ¢0.:
Teopernueckne MeTOIBI yNpaBleHHs pecypcamu Boxa u cymd. JI.: I'mapomereomsnmar, 1982.
C. 28-51.

17



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

VJIK 504.05/06
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AHHoTanus: B crathe mpuBoauTCS 0030p SKOJIOTMUECKUX MPOOJIEM B aTOMHOW PHEPIreTUKE U JAr0TCs
Haubosee ONTUMAaJIbHBIE PEKOMEH/IAIUU 10 UX PEIICHUIO.
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ECOLOGY IN NUCLEAR ENERGY.
REVIEW OF PROBLEMS AND THEIR SOLUTIONS

Osikina R.V., Alborov M.I.

Abstract: This article provides an overview of environmental issues in the nuclear energy industry and
offers the most optimal recommendations for addressing them.

Keywords: nuclear energy, environmental issues, radioactive waste, storage facilities, filters,
environmental conditions, products and materials, disposal, life safety.

[lepcnekTuBBl  JOJNTOCPOYHOIO  PA3BUTHSI ATOMHOM OHEPreTUKH CBSI3aHBl C  PEATBHOU
BO3MOXXHOCTBIO BO300HOBJIGHHSI M pEereHepaluy SIACpHbIX TOIUIMBHBIX pECypcoB 0e€3 MoTepu
KOHKYPEHTOCIIOCOOHOCTH U 0€30MacHOCTH aTOMHOM 3HepreTuku. OTpaciieBasi TEXHOJIOTHYeCKas MOJTUTHKA
IIPElyCMAaTPUBAET IBOJIIOLMOHHOE BHeapeHue B 2025 — 2030 romax HOBOM SAEPHON 3HEPrOTEXHOJITHU
YeTBEPTOTO MOKOJEHHsI Ha OBICTPHIX pEaKkTOpax C 3aMbIKAHHWEM SJIEPHOTO TOIJIMBHOTO LIMKJIA U YpaH-
IUTYTOHHEBBIM TOIUIMBOM, YTO CHMMAET OIpPaHHUYEHMs B OTHOIIEHUH TOIUIMBHOTO CBHIPbSl Ha 0003pUMYIO
HEPCIIEKTUBY.

Pa3BuTrHe aTOMHONM 3HEPreTUKH IMO3BOJIMT ONTUMHU3UPOBATH OalaHC TOIUIMBHO-PHEPreTHUECKUX
pPecypcoB, caepkKaTb POCT CTOUMOCTH JIEKTPUUYECKON U TEIIOBOW HEPIHM Ul OTpeOUTeNell, a TaKxke
Oynmer cmocoOcTBOBaTh 3P dekTuBHOMY pocTy skoHOMUKH W BBII, HapamuBaHuio TEXHOJIOTHYECKOTO
NOTEHLMana s JOJTOCPOYHOIO Pa3BUTHsI HHEPreTUKHM Ha OCHOBE O€30MacHbIX M 3KOHOMHUYECKH
3¢ (EKTUBHBIX AaTOMHBIX CTAHIIHH.

Jlaxke ecii aTOMHas 3JIeKTPOCTAHIMS paboTaeT ueaabHo U 0e3 Maneimux c0oeB, e€ FKCILTyaTaIus
HEM30eKHO BeIET K HAKOIUICHUIO PaJMOAKTUBHBIX BeulecTB. [10aTOMY Tr0ASIM MPUXOJUTCS pelaTh OYeHb
cepbE3HYIO MPoOIeMy, UM KOTOpOi — Oe30IacHoe XpaHeHue oTxooB. [1,2]

OTtxoapl 110001 OTpacau MPOMBIIUIEHHOCTH MIPU OTPOMHBIX MaclITadax MPOU3BOJICTBA YHEPTHH,
Pa3IUYHBIX U3IEUN U MaTepHalioB CO3Jal0T OTPOMHYIO Mpo0ieMy. 3arpsi3HeHUE OKpYXKarollel cpeibl U
atMoc(eppl BO MHOTHMX paifoHaxX Halled IUTaHeThl BBI3BIBAET TpeBOry M omaceHus. Peub uuér o
BO3MOXKHOCTH COXpPaHEHHMsI >KHBOTHOT'O M PACTUTEILHOTO MHUpA YK€ HE B IEPBO3JJTaHHOM BUJIE, & XOTsI OBl B
IpeJienax MUHUMAJIbHBIX DKOJIOTHUECKUX HOPM.
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PagnoakTuBHBIE OTXOIBI OOpa3yrOTCS MOYTH HA BCEX CTauusAX saepHoro mwukia. OHU
HAKAIJIMBAIOTCS B BUJIE JKUIKHUX, TBEPIBIX M ra3000pa3HBIX BEIIECTB C Pa3HBIM YPOBHEM aKTUBHOCTH H
KOHLEHTpaluu. BOJBIIMHCTBO OTXOJOB SBJSAIOTCS HU3KOAKTHBHBIMHU: 3TO BOJA, HCIIOJIb3yeMas MJis
OUMCTKA Ta30B U TIOBEPXHOCTEW peakTopa, MepuyaTKu U OO0yBb, 3arpsA3HEHHbIE HHCTPYMEHTHI U
NeperopeBIIre JaMIIOYKU U3 paJl0aKTUBHBIX [TOMEIIEHUH, 0TpaboTaBiee 000pyI0BaHKE, IbLIb, FA30BbIC
(GUIbTPEI 1 MHOTOE JPYTOE.

["a3pl 1 3arpsi3HEHHYIO BOJlY IPOMYCKAIOT Yepe3 cheluaibHble (UIbTPHI, IOKA OHU HE TOCTUTHYT
YUCTOTHI aTMOC(EPHOTO BO3AyXa H MNHTheBOM Bojabl. CTaBmiMe pagMOaKTUBHBIMU  (DUIBTPHI
nepepadaTbIBalOT BMECTE ¢ TBEPABIMU OTXOAaMH. VX CMEIIMBAIOT C IEMEHTOM U IPEBPAIIAOT B OJIOKH
WA BMECTE C TOPSYUM OUTYMOM 3aJIUBAIOT B CTAJIbHBIE EMKOCTH.

TpynHee Bcero noAroToBUTh K JOJATOBPEMEHHOMY XPaHEHHUIO BBICOKOAKTUBHBIE OTXOJbl. Jlydire
BCEI0 TaKON «MYCOp» IpeBpallaTh B CTEKIO U KepaMUKy. J[J1s 3TOro 0TX0/bl IPOKAJIUBAIOT U CIUIABIISAIOT
C BelIecTBaMH, 00pa3ylIIMMH CTEKJIOKepaMHuecKytlo maccy. Paccuntano, 4to s pactBopeHus 1 mMm
MOBEPXHOCTHOTO CJIOSl TaKOoM Maccel B Boje morpebyercs He menee 100 jer. B ornuume oT MHOTHX
XUMUYECKUX OTXOJOB, OMAaCHOCTh PAJUOAKTUBHBIX OTXOJOB CO BPEMEHEM CHUKaeTcs. bonblas yacte
PaAMOAKTUBHBIX M30TONOB UMEET Nepuo nonypacnaga okoio 30 jier, noatomy yxke uepe3 300 ner oHu
IIOYTH TOJHOCTBIO HCYE3HYT. Tak 4YTO /i OKOHYATEJIbHOTO YAAJEHUS PaJUOAKTUBHBIX OTXOJOB
HEOOXOJUMO CTPOMTH TaKue€ JOJTOBPEMEHHbIE XPAHUJIMUINA, KOTOpPbIE MO3BOJIMIM OBl HaAEKHO
M30JIMPOBATh OTXO/IbI OT UX IPOHUKHOBEHUS B OKPY>KAIOIIYIO CpeAY J10 IIOJHOTO paciaja paJuOHyKIUI0B.
Takue xpaHWININA Ha3bIBAIOT MOTUIILHUKAMHU. [3]

Heo0xo1uMo yuuThIBaTh, 4YTO BHICOKOAKTHUBHBIE OTXO/IBI JOJITOE BPEMS BBIJICISIOT 3HAYUTEIBHOE
KOJIMYECTBO TeIIoThl. [loaTOMy Hale BCero ux yAalsioT B IIIyOMHHBIE 30HBI 3€MHOM Kopbl. Bokpyr
XpaHWINILA YCTAHABIMBAIOT KOHTPOJIUPYEMYIO 30HY, B KOTOPOUl BBOAST OrPaHUYEHHMS Ha JI€ATEIbHOCTh
YeJI0BeKa, B TOM Yuciie OypeHue U J0ObIUy MOJIE3HBIX HCKOIAeMBbIX.

[Ipennarancs emeé oauH crnocod pemeHus TpodieMbl paAMOaKTUBHBIX OTXOAOB - OTHPABIATH UX B
KocMoc. JleficTBUTENbHO, 00BEM OTXO0/I0B HEBEIHUK, IOATOMY UX MOKHO yJIaJIUTh HA TaKHN€ KOCMUYECKUE
OpOUTHI, KOTOPHIE HE TEPECEKalOTCsl ¢ OpOUTON 3emiir, U HaBcerja M30aBUTHCS OT PaJMOAKTHBHOTO
3arpsizHeHus. OJHaKO ATOT MyTh ObLI OTBEPrHYT M3-3a ONACHOCTU HENPEIBHJIEHHOTO BO3BpAICHUS Ha
3eMITI0 paKeThI-HOCUTENS B ClTyuyae BOSHUKHOBEHUS KaKHX-THOO0 HETOMa oK.

B HekoTOphIX CTpaHaxX CephE3HO pacCMaTPUBAETCS METOJ 3aXOPOHEHUs TBEPBIX PaIMOAKTUBHBIX
OTXOJIOB B INIyOMHHBIE BOJABI OKEAHOB. DTOT METOJ MOAKYMAET CBOEH MPOCTOTOW M HKOHOMHYHOCTBIO.
OnHako Tako#l croco0 BHI3BIBAET CEphE3HBIE BO3PAXKEHUS, OCHOBAHHBIE Ha KOPPO3HMOHHBIX CBOMCTBaX
MOPCKOW BOJIBI.

Bricka3biBaloTCcs  OmaceHus, 4YTO KOPPO3Msl JOCTATOYHO OBICTPO HAPYIIMT I€JIOCTHOCTh
KOHTEIHEpPOB, U PaIMOAKTUBHBIE BEIECTBA MTOMAAYT B BOJY, @ MOPCKHE TEUEHHS pa3HECYT aKTUBHOCTH 110
MOPCKUM IpocTopam. [4]

Okcmryaranus ADC commpoBOXKAAeTCs HE TOIBKO OMACHOCTHIO PaHallMOHHOTO 3arpsi3HEHNUs, HO U
JpYrUMU BUJAMHU BO3JEHCTBUS Ha OKpYXarollyto cpeny. OCHOBHBIM SIBISIETCS TEIUIOBOE BO3JEHCTBHUE.
OHo B moJiTopa -71Ba pa3a BbIIIE, YEM OT TETUIOBBIX 3JIEKTPOCTAHIUH.

ITpu pabore ADC Bo3HHMKAaET HEOOXOAUMOCTh OXJIAXKAECHUS 0TPa00TaHHOTO BOASHOTO napa. CaMbIM
IPOCTBIM CIIOCOOOM SIBJISIETCSI OXJIAXKAEHUE BOJIOM U3 PEKH, 03epa, MOPS MM CHEIHATIBHO COOPYKEHHBIX
OacceitHoB. Boya, Harpetas Ha 5 - 15°C, BHOBB BO3BpaIaeTcsi B TOT ke HCTOYHUK. Ho 3TOT crmocob Hecér
¢ co0oil OMmacHOCTh YXY/IICHHs 3KOJOTUYECKOH OOCTaHOBKM B BOJHOM cpejie B MeCTax pacHoJioKEHUs
ADC. [5]
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Bonbiiee npumMeHeHre HAXOAUT CUCTEMA BOJIOCHAOKEHUS € UCII0JIb30BAHUEM I'PAJIUPEH, B KOTOPBIX
OXJIQXKJCHHUE BOJBI IIPOUCXOHUT 3a CUET €€ YACTUYHOIO UCIIAPEHUS U OXJIAXKICHMUS.

HeGouprie motepu MOMONHAIOTCS TOCTOSHHONW MOJNUTKON cBexkeil Bogoi. Ilpu Takoit cucreme
OXJIaX/IeHUs B aTMOc(epy BbIOpPAChIBAETCS OIPOMHOIO KOJIMYECTBO BOZSHOIO Mapa U KarejabHOH Biaru.
OTO0 MOXKET MPUBECTHU K YBEJTMUYEHUIO KOJIMYECTBA BBINAIAIOIIMX OCAJKOB, YACTOThI 00pa30BaHUs TYMaHOB,
00J1a4YHOCTH

B nocnennue rogsl crany IPUMEHATb CUCTEMY BO3AYIIHOTO OXJIaKIEHUS BOASHOrO napa. B atom
cllydae HET IOTepb BOJbI, M OHAa Hauboiiee Oe3BpeHa AJis OKpy»Karolei cpenbl. OnHaKo, Takas cucTeMa
He paboTaeT MpH BBICOKOW CpeHEN TeMIlepaType OKpykKarouero Bo3ayxa. Kpome toro, ce6ecToMMOCTb
AJIEKTPOIHEPIUU CYLIECTBEHHO BO3pPACTaeT.
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3KOJOI'MYECKOE OBPA3OBAHUE CTYJIEHYECKOM MOJIOJIEXKHA KAK
BAKHBIN SJIEMEHT DKOJIOTHYECKOHU MOJIUTUKN

PeBazoB B.Y. kanaumaT mnenaroruvyeckux Hayk, JOUEHT kadeapbl "dwumocopus U COMUAIBHO-
rymanutapusie TexHosioruu" @I'bOY BO "Cesepo - KaBka3ckuil TOpHO-METAITYp-TUUECKUA UHCTUTYT
(rocynapcTBeHHbI  TexHosornueckuii — yHuBepcurer) CKI'MU (I'TY), axkanemuk MAHOB,
e-mail: revazov.v@yandex.ru

AHHOTAIMsI: B CTAaTb€ pAcCMATPUBAETCS JKOJIOTMYECKOE OOpa30BaHME KaK Ba)KHBIM 3JEMEHT
HKOJOTUYECKON TMOJUTHKH, BIMSIONIMN Ha KOJIOTMYECKOE€ OOpa30BaHME M BOCIUTAHUE CTYJIECHUYECKOU
MOJIOAEKH. PacKphIBatOTCS MPUHIUIIBI OTEYECTBEHHBIX YYEHBIX B TOHUMAHUU YCJIOBUHM /JIi BOCITUTAHUS
MOJIOJIOTO YEJIOBEKa, OCO3HAIOMICTO 3HA4YCHHE OKpYXKAIoMeH Cpeabl, O0JaAalomero 3HaHHUAMH,
CIIOCOOHOCTSIMU, HEOOXOAMMBIMHU JJISi DKOJIOTMYECKM TPAMOTHOTO pEIIEHHS, 3aJad yCTONYHUBOIO
COLIMATIbHO-9KOHOMHMYECKOTO pa3BUTHs cTpaHbl. B (okyce cucrema HEMpepbIBHOTO SKOJIOTHYECKOTrO
oOpa3oBanus,. pazpaboranHas npodeccopom A.A. BepOuukum: NepBylO CTYNEHb 3aHUMAaET MPUHIIUIL
JEMOKpaTU3Ma U BCEOOIIHOCTH 3KOJOTHYECKOro oOpa3oBaHUs; Jajee CIeAyeT MPUHIUI T'yMaHU3alHUH
HKOJIOTHYECKOTO0 00pa30BaHMs; MPHUHIUI CBSA3M JKOJOTMYECKOrO0 OO0pa3oBaHHA C MOTPEOHOCTSIMH
MPAKTHYCCKH-TIPEOOPA30BATEILHON  JIEATEIPHOCTH YEJIOBEKa W OOINeCTBA; MPUHIMUI THOKOCTH,
BApUATUBHOCTHU, IPOOJIEMHOCTH, CUCTEMHOCTH M MEXKIUCIUIITIMHAPHOCTH, CONCPKAHUS IKOJIOTHIECKOTO
o0pa3oBaHMs; 3aMbIKaeT IeNb - MPUHIUN [PEEMCTBEHHOCTH OOpa30BaTENbHBIX MPOTpaMM U
NEJaroru4ecKux TEXHOIOTU M.

KiioueBble c€Ji0Ba: JKOJIOTHSA. IKOJIOTHYECKOE OOpa30BaHUE CTYACHTOB. KAaTETOPUU IKOJIOTHUYECKOU
0€30MacCHOCTH, SKOJIOTHYECKasl KyJIbTypa. IPUHIIUIIBI HETIPEPHIBHOTO SKOJIOTUYECKOTO 00pa30BaHUsI.

ENVIRONMENTAL EDUCATION OF STUDENTS AS AN IMPORTANT
ELEMENT OF ENVIRONMENTAL POLICY.

Revazov V. Ch.

Abstract: The article examines environmental education as an important element of environmental policy
that affects the environmental education and upbringing of students. It reveals the principles of Russian
scientists in understanding the conditions for educating a young person who is aware of the importance of
the environment and has the knowledge and abilities necessary for environmentally sound solutions to the
challenges of sustainable socioeconomic development in the country. The focus is on the system of
continuous environmental education. developed by Professor A.A. Verbitsky: the first step is the principle
of democracy and universality of environmental education; the next step is the principle of humanization
of environmental education; the principle of linking environmental education to the needs of practical and
transformative activities of individuals and society; the principle of flexibility, variability, problem-solving,
systemacity, and interdisciplinarity in the content of environmental education; and the principle of
continuity in the educational process.

Keywords: ecology. environmental education of students. categories of environmental safety,
environmental culture. principles of continuous environmental education.
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B coBpeMeHHBIX peanusx SKOJIOTHYECKOe 0Opa3oBaHME CTYAEHTOB, OMUPAETCS HA MPUHIIUITBI
€IMHCTBA YEJIOBEKA, NMPUPOJAbI U 00mIecTBa, y4éTa COUMAIBHON OOYCIOBIEHHOCTH M B3aUMOJCHCTBUS
YeJIoBEKa M IPHUPOJHOM Cpelibl, 1 OPUEHTALMM HAa UX FapMOHMYHOE cocyllecTBoBaHue. OHO IPU3BaHO
00BEAMHATh MHTEPECHl OO0IIEeCTBA, MPUPOJLI U YENOBEKa, M BOIUIOUIAETCS IMOCPEICTBOM peallu3aluu
MEXIUCUUIUIMHAPHBIX MOIXO0J0B B (POPMHUPOBAHUHM HKOJIOTUYECKON KYyJIbTYphl, HAMNPAaBISIOUIUM U3
KOTOPBIX, SIBJISIETCSI CHCTEMHBIN 1 HEMPEPBIBHBIH MTPOLIECC YCBOCHUSI 3HAHUH CTyIEHTaMH 00 OKpYyKarolen
cpene, ¢ yu€ToM B3aWMOCBSI3M PErHMOHANBHBIX U TJIOOATBHBIX IKOJOTHYEeCKUX mpobsieM. Omnupasch Ha
HAKOIUICHHbIE HAy4yHbIE JAHHBIE, YKOJIOIMUECKOE O0Opa30BaHUE ONEPUPYET COBOKYIHOCTHIO 3HAHWUM O
MOJIEJISIX B3aUMOAECUCTBHS YETI0BEKA U PUPO/IbI, CIOKUBIIUXCS B Pa3HbIX HCTOPUKO-KYJIBTYPHBIX AII0XaX;
CIOCOOCTBYET Pa3BUTHIO Yy YEIIOBEKa PAllMOHAIBLHOTO M SMOLMOHAIBHOTO BOCHPHUSATHS MHUPAa U CBOETO
MecCTa B HEM, a TaK)Ke, BOCIMTHIBAET TOTOBHOCTh MOJIOAEKU K OEPEKHOMY OTHOIIEHHIO K OKpYXKarolien
MPUPOAHOM cpenie. Bc€ mepeuncientoe, SBiIIeTCs TEXHOJIOTUEN 3KOJIOTUYECKOr0 BOCIIUTAHUS, B KOTOPYIO
BXOJIST CIEAYIOIIHNE KIFOUYEBbIE 3JIEMEHTHI:

- OCO3HAHUE CIIOKHOCTH U B3aMMO3aBUCUMOCTH IIPUPOIHBIX IPOLECCOB;

- MIPE/ICTABJICHUE O CUCTEMHOM XapaKTEPe OKPYKAOLIEH Cpeibl;

- CIIOCOOHOCTH PaCCyKIaTh C MO3UIIUU IKOJIOTUYECKON OE30MacHOCTH;

- 3HaHUE HOPMATUBHO-TIPABOBBIX MEXaHU3MOB, 00€CIICUNBAIOIINX TOCYAAPCTBECHHYIO 3aIUTY
npupossl [4].

B cBsa3u ¢ 3TuM, CTaHOBUTCS HEOOXOIMMBIM, KPUTUYECKH IEPEOCMBICIUTh HAKOIUIEHHBIN 3a
JIECSATUIICTUSL 1ICHHBIA OIBIT, YCTOSBIIMECS OPUEHTHUPHI, CTEPEOTHIBI, HOPMBI, MPaBWJIa U MPUBBIYHBIC
MOAXO/bI, K PELIEHUIO KOJIOTMYECKUX 3a/1ad. HecMOTpst Ha BBICOKMI YPOBEHb Pa3BUTHSI COBPEMEHHBIX
TEXHOJIOTHI, 4YelOBeKy HeoO0XoquMa OKpyKalllas MpUpoaHas cpena, CBOOOAHAas OT IIyMma,
MIPOMBILUIEHHBIX U Ipyrux oTxoa0B. Cratbs 42 Konctutyuuu Poccuiickoit @enepannu, 3aKperiser npaBo
KaXKI0ro Ha OJarompUaTHYIO OKPYKAIOIIYI0 Cpedy, Ha MOJIydeHHEe JOCTOBEpHOW WH(OpManud M Ha
BO3MEIICHHE TPUUNHEHHOTO yiep0a; 0JHOBPEMEHHO KayK/Ibli Tpak/laHuH 00513aH OepeKHO OTHOCUTHCS K
npupose U ydyactBoBath B €€ oxpane [l, c.10]. YpoBeHb IpaBOBOM M 3KOJOTHYECKOW KYJIBTYpPHI Y
OOJIBIIMHCTBA POCCUSH OCTABJISET JKENATh JIYYIIEro.

I'paxnane emé He HAyYMIUCh COOMIOATh U MPUMEHSATH HOPMAaTUBHO - IIPAaBOBbIE HOPMBI, B CBOEH
MOBCEIHEBHOM AesITenbHOCTU. Jlake KOHCTUTYLMOHHBIE 00S3aHHOCTH, €II€ He CTaIM YacThI0 CO3HAHUS
HaceJIeHUs, 0COOEHHO MOJIOABIX JI0/IeH, YTO MOAUEPKUBAET HEOOXOIMMOCTh U BaXKHOCTh 9KOJIOTHYECKOTO
oOpa3oBanus. Ha ocHOBe coOM0€HNs IPABOBBIX HOPM, CO3/Ial0TCSI UHCTUTYTHI MPaX/IaHCKOTO 001I1eCTBa,
B KOTOpOM Dkonorndyeckuii Kogekc ciykUT OCHOBOM ISl pEryJIMpOBaHUs SKOJIOTMUECKUX OTHOUIEHUH U
CIOCOOCTBYET pacpOoCTPAHEHUIO 3KOJIOIHYECKOr0 00pa3oBaHMsl Cpeu HacesleHus. DTO, B CBOIO OYepe/lb,
NEPEBOJUT YIOBJIETBOPEHHE HKOJIOTMYECKUX MOTPEOHOCTEN B CUCTEMHBIH MpOIecC, BKIIOYAIOIIMM
HIMPOKUH CIEKTp OOpa3oBaTEeNbHBIX M BOCHUTATENIBHBIX 3a7ad - OT 3KOJOTHYECKOrO0 U IPaBOBOTO
MIPOCBEIICHHS, O JyXOBHO-HPABCTBEHHOTO W 3cTeTHueckoro Bocmutanus [5, ¢.470]. B 2021roxy, B
Poccun G6puta mpunsita «KoHIENIMs SKOJI0THYECKOTO 00pa30BaHusI B CHCTEME 00IIEeT0 00pa3oBaHUs.

Hacrtosmass Konnenmust paspabotana ¢ yu€toMm mojioxeHU «CTpaTernd HalUOHAIBHON
6e3omacHocT Poccuiickoit Menepanuny, yreepxkaeHHol Ykazom [Ipesunenta Poccuiickoit denepanuu
ot 2 utons 2021 roma Ne 400, ®enepansHoro 3akoHa oT 10 suBaps 2002 roma Ne 7-03 «O06 oxpane
OKpyXaromiel cpeapl», OenepanbHoro 3akona ot 29 mexabps 2012 r. Ne273-d3 «O6 obOpazoBaHUN» B
Poccuiickoit @epepanun W HampaBieHa Ha peanusanuio noiHomounid IIpaBurenbctBa Poccuiickoit
@denepalliil 1O CO3/IAHUIO YCJIOBHS ISl Pa3BUTHSI CUCTEMBI HKOJOTHYECKOro 00pa3oBaHUsS TpakIaH,
BOCIIMUTAHUs 3KOJIOTMYECKOW KYJBTYpBI, OINPEAEICHHBIX HOBBIM NyHKTOM €6 uacth 1, cratem 114
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Koncturyuu Poccuiickoit @eaepannu 3, ¢.212]. E€ ocHOBHas ues - BRBICTPOUTH CUCTEMY HEIIPEPHIBHOTO
AKOJIOTHYECKOTO 00pa30BaHMUsI, COMPOBOKIAIONIYIO YEIOBEKA HA BCEX dTANax ero )Xu3Hu.

JIOKyMEHT HalpaBJICH Ha CO3JaHUE YCIOBUH, MPH KOTOPHIX (POPMUPYETCS JTUIHOCTH MOJIOAOTO
YEJIOBEeKa, MOHMMAIONIETO IIEHHOCTh M 3HAYCHUE MPUPOJHON Cpeabl M oO0iamaromias HEoOXOIUMBIMU
3HAHWSAMU M HABBIKAMH IS TPAMOTHOTO PEIICHHS SKOJOTHYECKHX 3aJ1a4, CBA3AHHBIX C YCTOWYUBBIM
COITMAIbHO-)KOHOMHUYECKUM  pa3BUTHEM cTpaHbl. (OCHOBOW pealM3aliyd IJlaHA HEIMPEPhIBHOTO
9KOJIOTUYECKOT0 00pa30BaHus, CTala KOHIICTIIHUS, IpeIIoskeHHas mpodeccopoM A. A. BepOurkum.

UccnenoBatens, chopMyIUpOBall U BBIASIHI PSIJl KIFOYSBBIX TOJI0KEHUH: - 3TO IEMOKPATUIHOCTh
U JIOCTYITHOCTh IKOJIOTUYECKOTO0 00pa30BaHUs IS BCEX; TYMAHHCTHUYECKAas HAIpaBIEHHOCTh Mporiecca
OOydYeHUsSI; OPHEHTHUP Ha CBS3b JKOJOT0-00pa30BaTEIBHOIO IMPOIEecCa C PEATbHBIMH MOTPEOHOCTSIMHU
npeoOpa3oBaTeIbHON JIEATEIHPHOCTH JHUYHOCTH W OOIIeCTBa; THOKOCTh W BApUATHBHOCTH METOOB
00ydeHus1, ero MpoOIeMHBIN, CACTEMHBIN U MEXIUCIUTUTMHAPHBINA XapaKTep; MPEeMCTBEHHOCTh TPOrpaMM
U TEJarornyecKux TEXHOJIOTUN; BHUMAHHME K HAIMOHAJIBHO - KYJIbTYPHBIM TpPaguIUsM, a Takke K
neMorpauueckuM, TPHUPOAHBIM M COIMATBLHO-DKOHOMHYECKUM OCOOEHHOCTSM JKHU3HHM HACEJICHUS
POCCHICKHX PETMOHOB; HHTETpaIUs 00IIero, Mpo(ecCHOHATBLHOTO U KOJIOTHYEeCKOro o0pa3oBaHus [2, C.
35]. Ilpunumas BO BHMMAaHHE OCTPYI) HEOOXOAMMOCTH IKOJIOTMYECKOTO MPOCBEIICHUS POCCUHCKOTO
o011ecTBa, HallMOHAJBHASL CTPATETUS KOJIOTMUYECKOTr0 O0pa3oBaHUs MpEIroJiaracT YTOYHEHHE 3a7ad C
y4€TOM OCOOEHHOCTEHN KaKI0T0, 13 89-u cyobekToB Poccuiickoit denepannu.

B aTOM KOHTEKCTe, yaenss ocoboe BHHUMaHHE (OPMHUPOBAHUIO DKOJIOTUUCCKUX MOTPEOHOCTEH
HacelleHUs:, ['0BOpsS. O POJIM IKOJOTHMYECKOTO BOCIHTAHHS W OOpa30BaHUs, KOTOPBIC AT KakIOMY
MOJIOJIOMY YEJIOBEKY IIAHC, Y4acTBOBAaTh B PEIICHUHU JKOJOTHYECKHX MPOOJeM, BaXKHO OTMETHTH, YTO
3a/laya y4uTele B IIKOJIe M IMpernojaBaTesield B CIO M BY3aX, COCTOMT B TOM, YTOOBI BOCHHUTHIBATH Y
MOJIPACTAIOIIEr0 MOKOJICHHS U CTYIEHTOB JIF000BH K MIPUPO/IE, OTBETCTBEHHOE OTHOIIIEHUE K OKPYXKAIOIIeH
cpene u GopMHpoBaHHE YCTOWYHBONM, MPUPOTOOXPAHHON MOJAENU TMOBEACHHUS B OBITY U HA OTABIXE.
Peanuzarusi mogoOHBIX WHHOBAIIMM, CTAaHET HAIEKHONM OCHOBOW HKOJOTUYECKOTO OO0pa3oBaHUA W
BOCITUTAHUS MOJIOJIEKHU B HACTOSIIIEM U OyayIIEeM.

Panee oTmedasioch, 4TO JKOJIOTHYECKHE TMOTPEOHOCTH 3aKIIOYAIOTCS B OCO3HAHMHM MOJOJBIMHU
JIOJIBMHA HEPa3phIBHOM CBSI3W COOCTBEHHOT'O CYIIECTBOBAHUS C OEPEKHBIM OTHOIIEHUEM K OKpYXKaIolen
MPUPOJIHOH cpesie. AKTYyallbHOCTh OpPUEHTAIIMH OOIIECTBA HAa HKOJIOTMUYECKHE IIEHHOCTH U HEOOXOIUMOCTh
BBIPAa0OTKH HABBIKOB W CTEPEOTHUIIOB HKOJIOTMUYECKON CaMOOpraHHu3aluu y e, 00yclaBIuBaOT
NOTPEOHOCTH BKIIFOUEHHUS 9KOJIOTHIECKOT0 KOMIIOHEHTA B 00pa30BaTeIbHbIN MpoIiecc Y4eOHbIX 3aBEICHHIA
Bcex ypoBHeil. [lapannenbHo ¢ mpakTHUYECKUMH MepaMu B cepe IKOJIOTHUECKOro 00pa3oBaHusl, BaXKHOE
MECTO 3aHHUMAIOT MEAArorHYecKue ycIoBHUS (HOPMHUPOBAHHS IKOJIOTMYECKOTO CO3HAHHS CTYACHUECKOH
MOJIOAEKH C MCIOJBb30BAaHUEM TEXHOJOTMM MaTeMaTHYeCKOTO MOJCIUPOBAHUS  AKOJOTHUUYECKUX
MIPOIIECCOB.

B nocnennue nmecsatwiieTdss AOBOJBHO OBICTPO CHOPMUPOBAIOCH TIOHHMMAaHUE BaKHOCTH
9KOJIOTUYECKON KYJIBTYPHl KaK CPEIH TEIaroroB IIKOJ, KOJUICKEH, TEXHUKYMOB M BY30B, TaK M CPEIU
IIKOJIbHUKOB M CTYJIEHTOB, YK€ MPEACTABISIIOUIUX, YTO TAKOE JKOJIOTHS, IKOJIOTHYECKOE ACHCTBUE,
MBIIIUICHHE, MOTHBAIIMS, CO3HAHUE M caMmoco3HaHue. CleqoBaTenbHO, SKOJIOTHYECKoe OOpa3oBaHHE
HAI[EJICHO Ha TIOCTPOSHHUE TaKOW 00pa3oBaTeIbHON CUCTEMBI, KOTOpasi OPUEHTUPYETCS Ha (OPMUPOBAHKE
CMBICTIO00pa3YIOIIETo Haeaga MOJIOJ0T0 YelloBeKa HOBOro Tuma - homoecologicus. Kakum nmenno Oyner
9TOT Ueall, MOKAXKET BpeMs. Bes CTpyKTypa SKOJIOTHYECKOTo 00pa3oBaHus HapaBiieHa Ha GOPMHUPOBAHHE
MMEHHO TaKOro COIMaIbHO-dKOJIOTHYeCcKoro wuaeana. Creayer OTMETUTh, YTO OKOJOTHYECKOE
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0o0pa3oBaHUE CTYACHYECKOW MOJIOAEKH, SIBISACTCS HEOTHEMIIEMOM YacThlO HKOJOTHYECKOW KYIBTYPHI.
BKJIIO‘IaIOH_[eﬁ YaCTUYHO, BBINICYIIOMAHYTBIC BAXKHBIC 3JICMCHTBI:

- MpU3HAHUE MPUOPUTETHON POJU IKOJIOTUYECKOTO 00pa30BaHUs KaK KIOYEBOTo (axTopa,
OTIPENENISIONIET0 KA4eCTBO W YPOBEHb IMOJITOTOBKH IIKOJBHHUKOB M CTYACHTOB, B YCIIOBHUSX OBICTPO
MEHSIFOIIUXCSI IPUPOIHO- COMATBHBIX PEaTHIA;

- COTJIACOBAHHOE W E€IMHOOOpa3HOE MOHMMAaHUE BCEMH YYAaCTHHKaMU 00Opa30BaTEIbHOTO
nporiecca, eI COBPEMEHHOTO YKOJIOTHYecKoro oopaszoBanus B 1mikosie, CI10, B Byse;

- YCUJICHHE MHTETPAIIMOHHBIX TeHICHIIMNA TPpU (OPMUPOBAHUH COJIEPIKAHHS HKOJIOTHIECKOTO
o0OpazoBaHusl.
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VJIK 502: 373
IKOJIOI'MYECKOE BOCIIMTAHUE HNIKOJIbBHUKOB

Ierpos 10.C., 1oxTop TeXHUYECKHX HAYK, podeccop, Akagemuk MAHOB, CeBepo-KaBka3zckuii ropHo-
METAJTYyPTUYECKUM UHCTUTYT CKI'MHA ITY) T. BnanukaBkas, PCO-Ananus;
e-mail:liza.58@mail.ru; Kosaosa E.B., yautens HauabHbIX Ki1accoB ' BOY Illkomna Nel542 r. Mocksa

AHHOTaIII/ISI: OKOJOTHYCCKOC BOCIIMTAHHUC MOJIOACKH, B HAaCTHOCTHU IIKOJBHHKOB, ABJISICTCA OCHOBHOM
COCTaBJ'IHIOH_[eI\/'I 3KOJOTHYCCKOI'0 06pa3OBaHI/I$I n (bOpMI/IpOBaHI/IH 9KOJIOTHYECKON KYJIbTYpPbl JIMYHOCTH.
Hpe,I[J'IO}KCHBI AJITOPUTMBI M OIIKMCaHbl OCHOBHBIC TCCHO-CBA3aHHBIC MCXKIY coboit COCTaBJIAOIIUE
3KOJOTrH4C€CKOIro O6paSOBaHI/I${I 06yquI/Ie OCHOBAM 3KOJIOTHH, OKOJOIMYCCKO€ BOCIIMTAHHE, IIPUBUTUC
IMpaBUJI 3KOJIOTMYCCKOTO IMOBCACHUA; YUTCHBI BO3PACTHBLIC 0COOEHHOCTH IIKOJHLHHKOB. OI[HI/IM us3
HauoOoJee JICHCTBEHHBIX CpCACTB MO COXPAHCHUIO TaPMOHHUH B OTHOIICHUEC YCJIOBCKA U IMTPHUPOABI ABJIACTCA
BOCIIMTAHUE JIUYHOCTH BBICOKOH 3KOJIOTHYSCKOM KYJbTYPbI, KOTOPOC MHOJDKHO HAYMHATLCA C CaMOIo
PAaHHCTO BO3pacTa.

KaroueBnie cioBa: 3KOJOIrusa, BOCIIMTAHHUC, MOJJIOACKDb, IIKOJIbHUKU, O6y‘ICHI/Ie, IIOBCACHUC,
OKOJIOTMYCCKas KyJIbTypa.

ECOLOGICAL EDUCATION OF SCHOOLCHILDREN

Petrov Yu.S. Kozlova E.V.

Abstract: ecological education of young people, in particular schoolchildren, is the main component of
environmental education and the formation of an individual's environmental culture. Algorithms have been
proposed and the main closely related components of environmental education have been described:
teaching the basics of ecology, environmental education, and instilling rules of environmental behavior; the
age characteristics of schoolchildren have been taken into account. One of the most effective means of
preserving harmony between humans and nature is the education of a highly environmentally conscious
individual, which should begin at an early age.

Keywords: ecology, education, young people, schoolchildren, training, behavior, ecological culture.

DKOJOTHYECKOE  BOCIHUTAHUEMOIIONEKH, (POPMHpPOBAHUE  OSKOJOTHYECKOH  KYIbTYphl U
HEOOXOIMMBIX MOPaJIHHO-HPABCTBEHHBIX MPABUJI OEPEKHOTO OTHOIICHHS K MPHUPOE SBISETCS 3aJI0TOM
YCTOMYMBOTO Pa3BUTHS [IMBUIIM3AIIUN. DKOJOTUUECKOE BOCITUTAHUE U 00pa30BaHME TOJKHO HAUUHATHCS C
JIETCTBA W TIPOJIOJDKATHCS B IIKOJIBHBIE TOJIBI, B YACTHOCTH, B MJIAJIIIIUX KJIaccax.

DKOJIOTHYECKOe 00pa3oBaHWE. KaKk HamOoJee MMPOKOe MOHSATHE BKIIOYAET B ceOs CIEAYIOIINE
OCHOBHBIE, TECHOCBSI3aHHBIE MEX]Ty COOO COCTaBISIOIIHE:

e (OOyueHue OCHOBaM KOJIOTHUH;
e  DKOJIOTHYECKOE BOCIIUTAHMNE,

[IpuBuTHE W BHEApPEHHE TPABWI OCPEKHOTO OTHOIICHHUS K MPHUPOJIE, MPABUI IKOJIOTHUYECKOTO
noBesieHus. [1]

Kaxnprit Bo3pacTHOW mepuoj OyneT XapaKTepHu30BaThCS COOTBETCTBYIOIICH €My METOJHMKOM,
YPOBHEM JKOJOTUYECKOTO OOYYCHHS, METOJaMH BOCHUTAHUS W TPUBHUTUS IKOJOTUYECKON KYIBTYPHI,
HAOOpPOM COOTBETCTBYIOIIMX HOPM U TpaBUI TOBeIeHUs. TeopeTnyeckas 4YacTb SKOJIOTHYECKOTO
o0pa3oBaHMs IIKOJHHUKOB HAYMHAETCS ¢ OOy4YeHHMs OCHOBaM OJKoyioruu (amroput™ 1 Ha puc. 1):
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Pa3BACHCHUSA OCHOBHBIX HOHSITPIﬁ, PaCCMOTPCHUA SaKOHOMepHOCTCﬁ (I[JISI MIaAmux MKOJIBbHUKOB Ha
HHTYUTUBHOM, IIPAKTHUYCCKOM H OBKCIICPUMCHTAJIBHOM YPOBHC, I CTAapIIUX — C HCIHOJIb30BAHUCM
MaTeMaTHYeCKUX Mojened u ux aHanmm3a). Ocobo cleayeT OCTaHOBUTBCS Ha 3aKOHE BceoOIen
B3aMMOCBSI3M M B3aWMO3aBHCHMOCTH BCETO, YTO CYIIECTBYET B OKPYXKAIOIIEM MHPE; BBHIIIOJHEHUE 3TOTO
3aKOHa 00eCIeunBacT rapMOHUYHOE TEYEHHE BCEX IPOIECCOB B mpupoxe. llpemnmaraercs BKIFOYUTH
OCHOBHBIE IKOJIOTUYECKHE TEMBI B YUCOHYIO IIPOTPaMMYy IIKOJILHUKOB U ONPEICIIUTh 3TAIbl 00yUYCHUSI.

CopepaHue W 3Tankbl IKON0TUNECKOro OﬁWEHHH

l

BeegeHME OCHOBHBIX MOHATHIA

|

PaccmoTpeHWe OCHOBHBIX 3aK0OHOB IKON0TMK

\

YCTaHOBMEHWE BpeMEHHbIX 3Tanos OﬁWEHMH

l

PeweHue Teo PETUKO-NPHUKENaQHBIX 33084

.

AHaNW2 NOMYYEHHBIX pesybTaToB

.

BHeceHue HeoBX0OMMbIX KOPPEKTHE B NPOrPaMMYy M METOAWKY oBydeHMA

Pucynok 1. AIropuT™ 3K0JIOTHYECKOro 00y4eHusl.

Ha ocHoBe mnony4yeHHBIX 3HAHUN MpEeUIaraeTcs penarb pa3jIndyHble TEOPETUKO-TIPHUKIAJHbIC
9KOJIOTHUECKUE 33/1a4d PA3JIMYHOIO YPOBHS CIOXHOCTH — B 3aBUCHMOCTH OT BO3pacTa IIKOJbHUKOB.
AHanu3 TEeKyIIHMX pe3yJbTaTOB IIpoIecca 3KOJOTMYECKOro OOydeHHUs JacT BO3MOXKHOCTh BHECTH
HEOOXOIMMBbIC KOPPEKTHUBBI B TIPOIPAMMY U METOJIMKY SKOJIOTHUECKOTro 00y4deHwus. [3].

Haunbonee BakHOM COCTABISIONIEH HKOJOTUYECKOTO OOpa30BaHUS SBISETCS HSKOJOTUYECKOE
BOocHTaHue (anroput™ 2 Ha puc. 2). Ha anropurme 2 puc. 2 nokazaHa npuMepHas MocieoBaTeIbHOCTh
OCHOBHBIX JEHCTBUU IO HKOJOTMYECKOMY BOCHHUTAaHUIO MoJjoAexu. [Ipexnae Bcero cieayer 4eTko
OTIPEACIUTh, UTO 11€Th YKOJOTHIECKOT0 BOCITUTAHUS — 3TO HE MPOCTO MPUBUTHE OEPEKHOTO OTHOIIICHUS K
OKpY’Karollleld MNpupojae, HO U MOHMMAHHME TOrO, YTO YEJOBEK 4YacTh MPUPOABI U, paspyllas ee, OH
paspymaer cBoil 10M (OT JPEBHEIPEYECKOTOOIKOC - JIOM, KMIIMILE), CBOM MHp, CO3[aBas HEBBIHOCHMAIE

YCJIOBHS [UIsl CBOETO CYIIECTBOBaHMS. [2]

B HacTosiee BpeMst MpakTUKYIOTCS pa3InyHbIe CLIOCOOBI 3KOJIOTUYECKOT0 BOCITUTAHMS: pealbHbIE
JieNia 0 OXpaHe MPUPO/bI, €€ 030POBIEHHUIO, TOCHIIbHBIE KAaK Ul OTAENbHBIX MIKOJIbHUKOB PA3JIMYHOTO
BO3pacTa, TaK M [ CIEHHAJbHO CO3JABAaEMbIX TIPYNI M KOJUIEKTHBOB, MEpONPUATUS IO
HEMOCPEACTBEHHOMY OOIIEHHIO C JKUBOM MpHUpOJOH (Ha pekax, B Topax M T.X.); pa3sHOOOpa3Hble (pOpMBI
UH(POPMALIMOHHOTO BO3CHCTBUS (UTEHUE JMTEpaTyphbl, MPOCMOTP TEMaTHYECKUX (QHIBMOB U T.1.).
JlesarenbHOE HKOJIOTHUECKOE BOCIUTaHNE (DOPMHUPYET OCHOBBI 3KOJIOTMUYECKON KYIbTYphI, KOTOpas JOKHA
3apOXK/IAThCSl B CAMOM PAaHHEM BO3PACTE€ OCO3HAHHOI'O MIOBEJICHUS YEJIOBEKA. DKOJIOTNYECKOE BOCIIUTAHUE
MJTQJIIINX MIKOJBHUKOB JIOJKHO OCYLIECTBIIATHCS HE TOJBKO B paMKaxX YpPOUYHOM JEATEIbHOCTH, HO U BO
BHEYPOUYHOM U MPAKTUYECKOMN EATEIBHOCTH.
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JHONOTMHECKOS BOCNMTAHKWE

l

Lgnu 3K0N0rMYecKoro BOCNMTaHKMA

MeTogm
PeanbHble CosgaHwne Ofwerune C JIKonoredecsan
nena IROAOTHYECKKX HMBOWH nporpamma
KOMEHS, npKpoani l
MHPOpMALMOHHOE BO3AEHCTEME
[

YTEHHE Moka3 FHAKOMCTED C
NHTEPETY PR tHALMOB COBPEMEHHBIMH

l nNpoSAEMamMK

DOPMMPOBAHWE DCHOB 3KONOTHUECKOR Ky NETYDbI

!

MpUMERDI ANA NoADaHEHNE

]

YUET MHAMBMOYENEHBI OCOBEHHOCTEH

¥

ToOpMHPOEIHME HEOBXOAMMbIX HPAECTEEHHO-ITHYECKHMX HOPM

PucyHok 2. AIropuT™ 3K0JI0IrM4€CKOro BOCIIUTAHUS.

B mponecce 3K0IOrMYecKOro BOCIUTAHUS OYEHb BA)XKHO NPUBOAWTH KOHKPETHBIE MPUMEPHI JUIS
noapaxanus. PopMUpoBaHUE HEOOXOAUMBIX HPABCTBEHHO-3TUYECKHX MPABUI U HOPM MOXKHO CUHMTATh
3aKJIFOYUTEIBHBIM ITAIIOM 3KOJIOTUYECKOTO0 BOCIIUTAHUS.

Ha pucynke 3 noka3aH aJrOpUTM JKOJOTHYECKOIO NOBENEHUS, KOTOPBI MOYKHO NMPUMEHHUTH K
IIKOJIbHUKAM KaK MIIQJIIMX, TaK M CTapUIMX KJIacCOB. AJTOPUTM 3SKOJOTHYECKOIO IOBEACHUS
npecTaBisieT co0oil pakTrueckuii COOPHUK MpaBUII OOLIEHUS C OKPYKAIOIIEeH IPUPOJIOH, TO €CTh MTPaBUII
KU3HEJEATENIbHOCTH B OKpYXarollei npupoaHoi cpezne. Mcnonp3yii 6orarcTBa Npuposl, HO HE Bpeau e
— OCHOBHOE IpaBuiio. [laiee B airoOpuTMe MPUBEIECHBI OCHOBHBIE IIPAaBHJIa MMOBEACHHS YEJIOBEKA B CBOEM
OOJIBIIIOM JIOME — OKPYKAIOIIEH TPUPOTHON Cpeie, KOTOPHIE SBISIOTCS JTUITH HEOOIBIION, Ha HAIIl B3TJIS,
HanOosiee BaXHOM YacThl0 KOMIUIEKCA IIOBEIEHUYECKUX HOPM — PEKOMEHIAIMM, OMpeensonmx
9KOJIOTHYECKYIO KYJIBTYpY 4yenoBeka. [6,7,8].

Ha pucynke 4 mnpencraBieH aaropuT™ (OpMUPOBAHHS IKOJOTHYECKOH KyJIbTYyphl MOJOAEKH.
DKOJIOTMYECKYIO KYJIbTYpYy MOXHO paccMaTpuBaTh Kak HEOOXOIMMOE KauyeCTBO COBPEMEHHOM JIMYHOCTH,
BKJIIOUAIOLIEE PAa3BUTOE IKOJIOTUYECKOE CO3HAHHE, HPABCTBEHHO-3TUYECKOE M aKTUBHO-APY>KECTBEHHOE
OTHOIIIEHUE K OKPYKAIOIIeH MpupoaHou cpene. [5]
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MpaEnAa MHEHEAEATENLHOCTH B OKPYHEWER NpMpoaHoR Cpeae

MCnoab3yi, HO HE BpegH

BEperd Kam4oe TEOPEHHE NPHPOGL! -

MpMyraHoM#aEN NpMPOLHBE GOraTcTea

OUSHKBAN IHONOMMYECKM KX A0S CBOE AEHCTBME

He agnycrail 33copeHHA NpHpogel -

YMER HACNA#AETHCA NEPBO3AaHHON KPACOTOH NEpMpo Ak "7

He Hapylwai ecTECTEEHHEIE NPMPOAHBIE NPOLECTH], AFME CAMbIE
HEIHAYMTENLHEIE

COXPaHAH tCNOKOHCTEME® NPMPOLE (THILMHY, KPECOTY, FADMOHMID) [+

MOMHHM, YTO Tk — HEOTEEMAEMESA YECTE NPMPOAE! I‘i

3ameHH NOTpeAMTENECKOE OTHOWEHHE K NPUPSLE — GepemrnuBbim
W 3850TAHBELIM
MNpU3sizai CBOMX Apy3el CNE0EETE CHOPMYNMPOBIHHbIM
— 1
npasAaam

PucyHok 3. AIropuT™ 3K0JI0rHYeCKOro MOBEIECHUS.

DOpMUPOBIHME SHONOMMUECKOR KYNETYPEI MONDOEHH

[
: i !

Oﬁ-!‘n.;EHHE BocnuTaHue MNosensHHe

I. | n
l

MoHKTOPMHT

I

AHZNWMI PEIYALTETOE MOHMTOPMHE

I

BripafoTHa pEKOMEHIUMA N0 COBEPIWEHCTEOEIHMID
BEILLEYHEZAHHED COCTEENAHILLMY

.

PeanMzauma peKoMEHOALMA

AHTYENW3ZLMA MPSEKA ¥ BATOPHTMOE

}

DOpMUPOEIHME MMUHOCTH BEICOKOA IKONOTHYECKDMA KyNLTYPE

Pucynok 4. Anroput™ GpopMUpoBaHUS SKOJOTUYECKON KYJIbTYPBHI.
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DKosornyeckas KyJlbTypa MOJIOAEXH (OpMUPYETCS HA OCHOBAHUHU 3KOJOIMYECKOro OOyueHUs,
HKOJIOTHYECKOTO BOCIIMTAHUS M SKOJIOTHYECKOTO MoBeieHus. B mporecce (opMUpoBaHHS IKOJIOTHIECKOM
KYJIBTYPbl BCE€ 3TH COCTAaBJISIOLIUE SBISIOTCS B3aMMHO-CBA3aHHBIMH M MOTYT KOPPEKTHPOBAThHCS IIO
IPOMEKYTOUHBIM PE3YJIbTaTaM Ha Pa3IMYHbIX dTanax 00y4eHus MIKOJIbHUKOB. [l MoydeHus JTMYHOCTH
BBICOKOM IKOJIOTUYECKOM KYJIbTYphl HEOOXOIUMO MPOJIeiaTh OYEHb OOJBIIYI0 yUeOHO-NPAKTUYECKYIO U
BOCIHTATEIbHYIO PabOTy, HAUMHAS C MJIAIIINX KJIACCOB MIKOJIBLHOTO 00yueHus. CoBpeMeHHas peaabHOCTh
XapaKTepu3yeTcs yCyryOaeHHeM dKOJOTHUECKUX KOH(MIMKTOB U YCIOKHEHHEM SKOJIOTHUECKUX IpooiieM.
Ecnu He mpuHUMaTh HEOOXOIMMBIE MEPHI [0 COXPAHEHHUIO OKPYKAIOIIEH MPUPOJIBI, TO CUTYAIHSI MOXKET
3aiity B Tynuk. OnHuM U3 Hanbosee NEHCTBEHHBIX CPEACTB M0 COXPAHEHUIO FAPMOHUU B OTHOIICHHSIX
YeJIOBEKa U MPUPObI ABJISETCS BOCIUTAHUE JIMYHOCTU BBICOKOM 3KOJIOIMUECKOH KYJIbTYpBI, YTO B CBOIO
ouepellb IPEANONAracT aKTyaJu3alUi0 3KOJOTMYECKOIO0 BOCHUTAHMUS MOJOIEXKH, B YaCTHOCTH,
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BJIMNAHUE KAYECTBA BO3/1YXA HA OPI'AHU3M YEJIOBEKA

Te3ueB T.M., KaHIUIAT TEXHUYECKUX HAyK, AOIEHT, Akanmemuk MAHDbB, mpodeccop MAHDIB,
[Ipencenarens CeBepo-OceTuHCKON pecmyOimMKaHckor opranusanuu Oo6mepoccuiickoro Ilpodcoroza
obpasoBanusi, e-mail: tteziev@yandex.ru;

CagxagoBa C.U., kanauaaT TEXHUYECKUX HayK, AkageMuk MAHDB, rinaBHbIi TEXHUYECKUA MHCIIEKTOP
tpyna Cesepo-OceruHckol — pecnyOnukaHckoi — opranmsanun  O6mepoccuiickoro  IIpodcoroza
obpasoBanus, e-mail: svetlanasav77@yandex.ru.

AnHoTanusi: B crarbe naroTCs pa3bsICHEHWS BIMSHUS 3arpsA3HEHHOrO0 aTMOC(EpHOTrO BO3AyXa Ha
OpraHu3M 4eJOBeKa. BBIABIIEHO, YTO HaApsAy C OpraHaMH JbIXaHUSs, 3arpPsI3HUTENN MOPaXKaroT OpraHbI
3peHUs U OOOHSHUS, a BO3JICHCTBYS HA CIIM3UCTYIO 00OJIOYKY TOPTAHU, MOTYT BBI3BaTh CIIa3MbI TOJIOCOBBIX
cBsa30K.OnpeneneHo, YT0 OCHOBHBIMH ITYTSIMUA CHUKEHUS U TIOJTHOM JIMKBHUIALIMH 3arps3HEHUST aTMOC(eEphl
CIIy’KaT pa3paboTKa W BHEAPEHUE OYHCTHBIX COOPYKEHMI, MCIIOIB30BAaHUE DKOJIOTUYECKU OE30MaCHBIX
HCTOYHHUKOB YHEPTUH, OOpPH0A C BHIXJIOMHBIMY ra3aMu aBTOMOOUJICH, 03€IeHeHNE TePPUTOPHH.
KutoueBble cioBa: arMoc(epHBbIii BO3IyX, BBIXJIOIBI, peCIUpPaTOpHbIe 3a00IeBaHMsI, IPUPOIA, YHUCTOTA

BO3/yXa.
THE INFLUENCE OF AIR QUALITY ON THE HUMAN DODY

Teziev T.M., Savhalova S.C.

Absract. The article explains the impact of air pollution on the human body. It was found that, in addition
to the respiratory system, pollutants affect the visual and olfactory organs, and by affecting the mucous
membrane of the larynx, they can cause spasms of the vocal cords. It is clear that the main ways to reduce
and completely eliminate air pollution are the development and implementation of treatment facilities, the
use of environmentally friendly energy sources, the fight against vehicle exhaust gases, and landscaping.
Keyword: satmospheric air, exhaust fumes, respiratory diseases, air pollution, air purity.:

C KaXAbIM TO/IOM Y4EHbIEe HAaXOJAT BCE OOJIbIIE JJOKA3aTeNIbCTB, MOJTBEPXKIAIOIIMX HaryoHoe
BIIMSIHUE 3arpsi3HEHUS BO3/lyXa Ha 3/10pOBbE 4eIoBeKa. ExKeroqHO OHO YHOCUT 7 MIIH. XKM3HEH, TOITOMY
BaYXHO 3HATh, KaK 3allIUTUTh Ce0s U CBOIO CEMBIO.

Bnusinue 3arps3sHeHHOro atmocepHOro BO3/lyXa Ha 4YeloBeKa MHororpaHHo. HeratuBHomy
BJIMSTHUIO TIOJIBEP>KEH OPraHMU3M LIEJIMKOM, HO B IEPBYIO OUEpE/lb CTPAJAI0T OpraHbl AbIXaHMSL.

ATMOCQepHbIi BO3AyX SBJISETCS OJHUM U3 OCHOBHBIX JKM3HEHHO BaXXHBIX JJIEMEHTOB
OKpYXKaloIlled Hac Cpeibl. 3a CYTKH YenoBeK BibIXaeT okonmo 12-15 m° kucmopoma, a BbIIEseT
npubsimsuTensHo 580 1 yriaeKucaoro rasa.

ITo nanneiM BO3, B 2016 rony 58% mnpekaeBpEMEHHBIX CMEPTEH, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/1yXa, ObLIM BbI3BaHbl MIIEMHUYECKOW OOJIE3HBIO CepAlla M WHCYNbTOM, MO 18% — XpoHHYECKOM
OOCTPYKTHBHOI 00JI€3HBIO JIETKUX U OCTPHIMU WH(PEKIUAMH HIKHUX JIbIXaTEeIbHBIX MyTeH 1 6% — pakom
JETKUX.

HaubonbieMy pucky noaBep>keHbl MOKUIIbIE JIIO/IU, 1€TH, OEpEMEHHBIE KEHIIIUHBI, a TAKXKe JII0IN
C XpPOHUYECKUMU OO0JIE3HSIMU OPTraHOB JIbIXaHUS WIH CEPJIEYHO-COCYAUCTOM crcteMbl. Kpome Toro, B 30He
pHUCKa HaXOAATCs TOpOACKHUE kKuTenu. J{okazaHo, 4TO B KPYIHBIX FOPO/AX C 3arpy’KEHHBIMH TpaccaMu U
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Pa3BUTON MPOMBIIIUIEHHOCTBHIO PUCK BPEIHOTO BIMSHUS 3arpsi3HEHUSI aTMOC(EpHOro BO3yXa Ha 3/J0pPOBbE
YeJI0OBEKa BBIIIIE, YeM B CEIbCKOW MECTHOCTH. [1]

I'pynmoii pucka Mo JaHHBIM ITaTOJIOTUSM SBJISIFOTCS JETH, IEpBUYHAs 3200JIeBaEMOCTh KOTOPBIX B
CpeIHEM B 5 pa3 MpeBBILIAET YPOBEHb 3a00J€BAaEMOCTH B3pPOCIIOro HacesieHus. JeTu, mpokuBaroliue B
ropojiax, CTpajaroT 00JIe3HSIMH OPraHOB JIbIXaHUA B cpeiHeM B 1,7 pa3a yaille o CpaBHEHUIO C JETbMH,
MPOXKHUBAIOUIMMH B CEIILCKON MECTHOCTH. Y JeTel, MPOKUBAIOUINX BOIM3M MOIIHBIX 3JIEKTPOCTAHIINM, HE
000pY/ZIOBaHHBIX MBUICYJIOBUTENSIMU, OOHAPYKUBAIOT HM3MEHEHHS B JIErKUX, CXOAHbIE C (opmamu
cunuko3a. [1buib, copeprkalnas OKUCIbl KPEMHHUS, BBI3BIBACT TsDKENOE IEroyHOe 3a00JI€BaHUE - CHUIIMKO3.
Bonbiuas 3arpsa3HEHHOCTh BO3/1yXa JIBIMOM M KOIOTbBIO, IIPOJIOJIKAIOIIASICS B TEUEHUE HECKOJIBKUX JTHEH,
MOYKET BbI3BaTh OTPABIICHUE JIOACH CO CMEPTEIbHBIM MCX0A0M. OCOOCHHO I'yOUTENBbHO JEHCTBYET Ha
YeNoBeKa 3arpsizHeHHe artMoc(epsl B TE€X CllydasxX, KOTrJa METEOPOJIOTHYECKHUE YCIOBHS CIIOCOOCTBYIOT
3aCTOI0 BO3/yXa HaJl TOPOJOM.

Copep:xaruecs: B atMocdepe BpeHble BEIECTBA BO3ACHCTBYIOT Ha YEIOBEYECKHI OPraHu3M Mpu
KOHTAKTE C MOBEPXHOCTHIO KOKU WM CIAU3UCTON 0005104K0ii. [TponcxoauT 3To Toraa, Koraa BCIOTEBIIHMA
YeloBeK (C OTKPBITHIMHU MOpaMH) JIETOM UAET M0 3ara30BaHHOMN U 3anbUIEHHON ynune. Ecinu, 1obpaBmmch
JI0 IOMa, OH TYT K€ HEe PUMET TEMIbIN (He ropsyuii!) Ty, BpeHbIe BEIIeCTBa UMEIOT IIIAHC TPOHUKHYTh
IJ1yOOKO B €r0 OPraHu3M.

Hapsiny ¢ opranamu npIXaHus, 3arpsA3HUTENN IOPaKalOT OpraHbl 3peHUs] U OOOHSHUSA, a
BO3/ICUCTBYS Ha CIIM3HUCTYIO 000JIOUKY TOPTaHU, MOTYT BBI3BATh CIIa3Mbl F'OJIOCOBHBIX CBA30K. Bpixaembie
TBEPIBIC U KHUIKHE YacTUIsl pazmepamu 0,6-1,0 MKM JOCTHUTAIOT albBeos U aOCOPOMPYIOTCS B KPOBH,
HEKOTOpbIEC HAKAIUIMBAIOTCS B IMM(ATUYECKUX y3iIax.

3arpsi3HEHHBIA BO3AYX pa3ApaxkaeT OONbIlIed 4YacThIO AbIXaTeJIbHbIC ITYTH, BbI3bIBask OpPOHXWT,
smbpuzemy, actMy. K pazapakutensM, BbI3bIBAIOIIMMU 3TU 0O0JIE3HU, OTHOCATCS CEPHUCTHIE M a30TUCTHIE
napbl, B3BELICHHBIC YaCTULIBI.

[Ipu3Haku ¥ nocienCTBUA JEUCTBUM 3arpA3HUATENICH BO3yXa Ha OPTaHU3M YEJIOBEKA MPOSIBIISIOTCA
OOJIbIIIEH YaCThIO B YXY/IICHUU OOIIETO COCTOSIHHS 3I0POBBS: MOSBIISIFOTCS TOJIOBHBIE 0OJIM, TOIIHOTA,
YYBCTBO CJIa00CTH, CHIXKAETCS WIIH TEPSIETCS TPYAOCTIOCOOHOCTbD.

MokHO caenath BbIBOJ O TOM, UTO HauOOJIbIIIee KOJIMYECTBO 3arpsiI3HUTEIIEN TONaaeT B OPraHu3M
yenoBeka uepe3 J€rkue. W neHCTBUTENBbHO, OOJNBIIMHCTBO HCCIIEAOBATeNE MOITBEPXkAAeT, 4YTO
©XKEHEBHO ¢ 15 Kr BpIXaeMOro BO37yXa B OPraHU3M UeJIOBEKa NMPOHUKAET OOJIbIIEe BPEIHBIX BELIECTB,
4YeM C BOJOW, C NMHILIEH, ¢ TPA3HBIX PYK, yepe3 Koxy. [Ipy 3TOM MHraJsIIMOHHBIA MyTh MOCTYIUICHMS
3arps3HUTENEN B OPraHu3M sBIIsieTCs eI1€ U Hanbosiee OMnacHbIM.

B cuiy Toro, uro:

1. Bo3zayx 3arpsi3HEH mKMpOYaNIIIM aCCOPTUMEHTOM BPEIHBIX BELIECTB, HEKOTOPbIE U3 KOTOPHIX

CIIOCOOHBI YCHJIMBATh NMaryOHOE BO3/IEHCTBUE JIPYT IPYTa;

2. 3arps3HEHWs, TOMAAas B OpPraHW3M 4Yepe3 JbIXaTelbHbIe MyTH, MHUHYIOT TaKOW 3allUTHBIA
OnoxumMHuueckuii Oapbep Kak Ie€YeHb — B pe3ylibTaTe HX TOKCHYECKOE BO3JIEHCTBUE
okasbiBaeTcs B 100 pa3 cuibHee BIUSHUS 3arps3HUTENEH, IPOHUKAIOIINX YEPE3 KEITYA0UHO-
KHILIEYHBIN TPAKT;

3. YcBoseMoCTh BpEIHBIX BEIIECTB, MOCTYMAIOIIUX B OPraHU3M depe3 JIErKue, HAMHOTO BBIIIE,
YEM 3arpA3HUTENEN, IPOHUKAOIIUX C MUIIEN U BOJOM;

4. Ot arMocdepHbIX 3arps3HUTEIEH TSXKENIO0 YKPBITHCS: OHU OKa3bIBAIOT BIIMSHUE HAa 3J0POBBE
yesoBeka 24 yaca B CyTKd 365 nHeEl B romay.
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OcCHOBHBIE TPUYHHBI CMEPTEH, BHI3BAHHBIX 3arps3HEHHEM aTMOCHEPHOTrO BO3AyXa — 3TO pak,
BPOXKIEHHBIC MTATOJOTHH, HAPYIICHHE paOOThl UMMYHHON CHCTEMbI OpraHU3Ma yesioBeKa. [2]

3arps3HeHue BO3JyXa — 3TO OJMH W3 IJIABHBIX ()AaKTOPOB PA3BUTUS paka JIETKUX M MOUYEBOTO
my3bIps. JKutenu palloHOB ¢ caMbIM 3arpsi3HEHHBIM BO3/1yXOM 3a00JieBali pakoM IoUTH B 2,3 paza yaiie.
YuéHble JOKa3aJId, YTO YBEIMUYEHNE KOHLEHTPALUU YIbTPAAUCIIEPCHBIX YacTUIl HA Kaxble 10 Thicsu Ha
1 cM® mpuBeET K pa3BUTHIO OMYXOJIM TOJIOBHOTO MO3T'a Y OJIHOTO 4YesioBeKa Ha Kaxk/iple 100 ThiCsS4 YesnoBeK.

3arpsi3HeHue BO3/1yXa pa3apa)kaeT CIIM3UCThIe 000I0YKH I71a3, HOCAa M TOPTAHU, CHUXKAsI TEM CaMbIM
MECTHBIH UMMYHHTET. OCTa0JICHHBIE UMMYHHUTET HE B CHUJIaX MPOTUBOCTOATH BHpycaM M OakTepusM, B
pe3yabTaTe Yero y JIoJIei yale pa3BUBalOTCSl peCIUpPATOPHbIC 3a00JIEBaHMUS.

B paifoHax ¢ MOBBIIICHHBIM 3arps3HEHHEM BO3JyXa PECIUpaTOpHbIe OOJIE3HH HE TOJBKO YaIlle
MPOSIBJISIIOTCA, HO M TsDKeJiee MPOTEKAIOT, a TaKKe Yallle MPUBOJAT K JETAIBHOMY HCXOAy. ITO
MOATBEPKIAIOT JJAHHBIE PsA/ia UCCIEAOBaHUH.

Brpixanue Bo3ayxa, B KOTOPOM MPUCYTCTBYIOT MPOAYKTHI TOPEHUS (Pa3peKEHHBIH BBIXJIOIN
JU3EJIbHOTO IBUTATENS ), JaKe B TEUCHHUE HEMPOAOKUTEILHOTO BpEMEHH, HallpUMep, YBETUYUBAIOT PUCK
MOJYYUTh UIIEMUYECKYIO O0JIe3Hb cepalia.

Brixsionsl aBTOMOOMIIBHOTO TPAHCIOPTA, a TAKKe BBIOPOCHI MPEANPUATUH, CKUTAIOIIUX YTOJb,
HACBIIAIOT BO3JyX KPOIICUYHBIMU YaCTHIIAMHU 3arpsi3HEHHUM, CIIOCOOHBIX BBI3BIBATH IOBBIIICHUE
CBEPTHIBAEMOCTH KPOBH U 00pa3oBaHHEe TPOMOOB B KPOBEHOCHOH CHCTEME YEJIOBEKA. 3arpsi3HEHHBIN
BO3yX MPHUBOJIUT TAK)Ke K TOBBIIICHHUIO JABIICHHUS. DTO BBI3BAHO TEM, UTO 3arpsi3HEeHHE aTMochepsl
BBI3BIBAET M3MEHEHHE TOW 4YacTH HEPBHOM CHUCTEMBbI, KOTOpas KOHTPOJIUPYET YPOBEHb KPOBSHOTO
naBieHus. M3-3a 3arpsi3sHEHUS BO3[yXa B KPYMHBIX TOPOAAX MPOUCXOIUT MPUMEPHO MATH MPOLIEHTOB
CJIy4aeB rOCIHUTAIN3aIUH.

OdeHb OMacHBIM CUMIITOMOM JUJIsl YEJIOBEUECTBA SIBIISIETCS TO, UTO 3arpsi3HEHHE BO3/1yXa MOBBIIIAET
BEPOSITHOCTh POKJEHUS JIETEH C TOPOKAMH Pa3BUTHs. 3anpeenbHas KOHIICHTPAllus BPEAHBIX BEIIECTB B
aTMocdepe BhI3BIBACT MPEKICBPEMEHHBIE POJIbI, HOBOPOXKIEHHBIE UMEIOT MaJIbIA BEC, MHOTIA POXKIAOTCS
MEpTBBIE JneTu. Ecnu OepeMeHHas J>KEHIMHA JBIIUT BO3AYyXOM, COJEpPKalUM TOBBIIICHHBIC
KOHIEHTPAILlUU 030HA M OKHMCH yIJIepojia, OCOOEHHO BO BTOPOM Mecsi] OepeMEHHOCTH, Yy HE€ B TpH pasza
MOBBIIIAETCS BO3MOXKHOCTh POJAUTH peOEHKA C TAKUM MTOPOKOM Pa3BUTHS, KaK 3as4bs ry0a, BOTUbS MMaCTh,
nedeKkTaMu CepJIeYHOro TeHe3a.

OCHOBHBIMU TYTSMH CHUKCHHSI M TIOJIHOM IUKBHUAALMU 3arps3HEHHUS aTMOCQeEpbl CIyKar
pa3paboTKka W BHEIPEHHE OYUCTHBIX (HUIBTPOB HA MPEANPUSATHUSNK, HCIOIH30BAHUE OSKOJOTHUYECKH
0€30MacHbIX MCTOYHUKOB DHEPTUH, O€30TXOAHON TEXHOJOTHH MPOU3BOJCTBA, OOpPHOa C BBIXJIOMHBIMH
razaMu aBTOMOOHIIEH, 03eeHeHrne TeppuTopui. [3]

JI71st CHYDKEHUS 3arpsI3HEHUSI BO3yXa B PETHOHE MOKHO MIPEANPUHSITH CIICTYIOIINE NCUCTBUS:

® COKPAaTHUTh MCTOJIB30BAHHUE TPAHCIIOPTHBIX CPEJICTB;

® SKOHOMHTH YHEPTHIO;

®  ICIIOJIB30BATh YHEProcOeperarofe TeXHOJIOTHY;

®  JCIOJIb30BaTh BO30OHOBIISIEMbIC HCTOYHUKH YHEPTHUU;
® YMEHBINATH UCIIOJIH30BAHMS OTHS;

® CHWXAaTh MPOMBIIIIEHHBIE BEIOPOCHI;

® JCIOJIb30BaTh AJIbTEPHATHBHBIC BUJIBI TOILINBA;

e pa30aBiIATH 3arPSA3HSIONINE BEIIECTBA B BO3yXE;

® YBEIIMYMBATH O3EJICHEHHE.
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UroObl CHM3UTH BPEAHOE BO3ACUCTBUE 3arps3HEHUS aTMOC(HEPHOTO BO3/AyXa Ha 3/I0pOBBE, I10
BO3MOXXHOCTH HYXKHO 4aiie ObIBaTh Ha IpUpPOAE, 3a ropogoM. Eciam cTouT Bompoc o BEIOOpe mMecTa JUIst
nepee3fa, TO JIydyllle BBHIOMpaTh pailOHBI, TNl €CTh 3elNEHbIE 30HBI, HET 3aBOJAOB W KPYIHBIX TPacc
0OJIN30CTH.

BaxHo 1103a00TUTBCS U O YUCTOTE BO3/1yXa B KBApPTUPE, TaK KAK YIMUYHBIC 3arPA3HUTENIN BO3TyXa
IONAAAl0T B HEE NpPU KaXIOM IPOBETPUBAHMM. OJTO HE 3HAYUT, YTO HYKHO OTKa3bIBaThCS OT
IPOBETPUBAHMsS, BEIb 3TO HETaTHBHO CKa3blBaeTCsl Ha 3/I0pOBbE — M3-3a JYXOThl M BBICOKOH
KOHIEHTPALMU YTJIEKUCIIOTO Ta3a y JI0JEH MosABiseTcs ci1abocTh U rojIoBHAs 00ib, a C MOCIEIYIOIIUM
poctom nonu CO2 BIMSIHME HA OPTaHKU3M UYEJI0BEKA TOJIBKO YCUIIMBAETCSI.

YrtoOBbI 3aLIUTUTH 30POBBE OT 3arPSA3HEHUS BO3/1yXa BHYTPH KBAPTUPBI, HY>KHO (DMIBTPOBATH BECh
BO31YyX, mocTynaromuii B He€. /g 3Toro pazpaboTaHbl MPUTOYHBIE YCTPOMCTBA C MHOTOCTYIIEHYATOM
cucreMoil GuiIbTpoB — Opu3epbl. OHU HE TOJIBKO 3aJEPXKUBAIOT BPEIHBIC BELIECTBA, HO M MOJAIOT
JIOCTaTOYHBIN IS AbIXaHUS 00BEM BO3yXa.

YenoBeueckuil OpraHu3M YCTPOEH TaK, YTO CaM OTCIIeKHMBAET YMCTOTY BO3AyXa. Biabixaemblit
BO3yX 4epe3 ocoOble peLenTOpbl OKa3bIBaeT BO3ACHCTBUE Ha JbIXaTelbHble MyTH. Hampumep, cyxoii
BO3YX pPE(IEKTOPHO AKTUBU3UPYET pabOTy CIE3HBIX XKele3 — U BO3AYX YBIAXHIETCA CIE3HON
KUJKOCTBIO, TOCTYMAIOIIEH B [10JIOCTh HOCA.

X0JIOAHBIN BO3/1yX 3aCTaBISieT KPOBEHOCHBIE COCYJIbl PACIIHUPSATHCS, YTO MPHUBOJIUT K OousblIeit
oTJlaue TeIla U HarpeBaHuIo Bo3ayxa. Peskoe pa3apaxeHue, BBI3BAaHHOE BIbIXaHUEM BO3/yXa C IPUMECHIO
BPEIHBIX Ta30B, BbI3bIBAECT pe(PIEKTOpPHOE 3aKpbITUE TrojiocoBol mmenu. Ilpu 3TomM y denoBeka
3aJepXKUBAETCS JbIXaHUE U Jake 3aMeiisieTcs cepaueduenue. Ilpu BIbIXaHMM MOPCKOTO WJIM FOPHOTO
BO3/1yXa MPOCBET AbIXaTEJIbHBIX IIyTEeH, HA000POT, PACIIUPSIETCS.

Jlnst [pIXaHUs OJJHOTO YesloBeKa B FepPMETHYECKHU 3aKPbIThIX MOMEIIEHUSIX HEOOX0AUMO HE MeHee
JBYX KyOMUecKHMX MeTpoB Bo3ayxa. M 3To Tonbko Ha onuH yac! Jltoam 1oiro 3Toro He 3HaIM U HE pa3
norudaiu, OKa3aBIINCh B 3aKPBITHIX TOMELICHUSIX.

Poccust umeer orpomMHbBIE TEpPPUTOPUU JIECOB, OOJIOT, cTEmeid, KOTOpble B CHUJIY CBOUX
ACCUMMJISILIMOHHBIX CIIOCOOHOCTEN UrpaloT BaKHEHIYI0 pojib B 00€CIIEYeHNH YMCTOThI BO3AyXa Ha BCEX
YPOBHSIX: JIOKAJIbHOM, PETMOHAJILHOM, HallMOHAJIBHOM, T7100a1bHOM. OJTHAKO OT KaX/10T0 KUTEJIS 3aBUCHT,
YTOOBI OKPYKAIOUIMIA HAC BO3yX ObUI YMCTBIN, 4TOOBI €r0 MOKA3aTeNId COXPAHUIIMCh JUIS CIEAYIOLINX
nokoJsieHui. [4]

IToroBopka; «2T0 HaM HY>KHO Kak BO3/lyX», B IOJTHOH Mepe BbIpakaeT Hallly 0co0yt0 MOTpeOHOCTh
B Bo3ayxe. COBpPEMEHHBIN TOPOJACKOM HUTEIb HACTOJBKO NPUBBIK JBIIIATh BO31YXOM, HACBILICHHBIM
BBIXJIOTIHBIMHM Ta3aMM, YTO JAaXe YXKE HE 3aJyMBIBAETCSI O TOM, HACKOJBKO OH 3aBHCHUT OT IPUPOIBI.
Uenosek 3a0bIBa€T U MOPO HE MOHUMAET, YTO €T0 MJI0X0€ HACTPOEHHUE U YTHETEHHOE COCTOSIHUE BHI3BAHO
OTCYTCTBHEM 3JIEMEHTAPHOI'0 — YHCTOT0 BO3/1yXa. Yl BEepHYTH CHIIBI, UCIIENIUTH IYIY U TEJIO MOPOH MOXKET
oObIUHasi MPOryJKa MO MapKy, Moe3/1Ka B JIEC HIIK K MOPIO.

Bbynymee uwenoBeuecTBa 3aBUCHUT OT YHCTOTO BO31yXa, BOJbI, JIECHBIX MacCUBOB. TOJbKO
NPaBUIBHOE OTHOIIEHUE K MPUPO/JIE TO3BOJIUT OYIYIIHM MTOKOJIEHUAM OBITh 3I0POBBIMHU U CUACTIIMBBIMU.
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CeBepo-KaBka3ckuii ropHO-METaJITyprUYeCKUd  HMHCTUTYT  (TFOCYJAapCTBEHHBIH  TEXHOJOTUYECKHM
yausepcuret), CKIMU (I'TY)

AHHoTauusi: B 3T0il crathe MOAPOOHO OOBACHSAETCSA, YTO TAKOE CHEIHAIM3alMs 10 HalpaBICHUIO
noarotoBku «TexHocdepHas Oe3omacHOCTB», naéres e€ ompeneneHue. JaHHas crienuamu3anust — 3TO
0COOEHHOE HAalpaBJIEHUE IOAIOTOBKH, IOTOBSIIEE CHEIMAIMCTOB B Pa3HBIX O0JIACTAX, B TOM 4YHCIE
IPOMBIIIJICHHON M 3KOJIOTMYecKOM 0e3011aCHOCTH, OXPaHbl TPYAAa U TEXHUKU O€30M1aCHOCTH, MOXKapHOH
0€30I1aCHOCTH U IPYTUX YPE3BbIUAHBIX CUTYaIHi, a TaKkKe, TpakIaHCKON 000poHbl. OCHOBHOE BHUMaHUE
yJIeIIEHO 3HAYEHUIO MPOXOXKICHHUS MPAKTUK CTYACHTAMH U HeJ0CTaTKaM IO B3aMMOJAEHCTBHIO y4eOHOTO
3aBEJICHMs C OpraHU3alMsIMU B 3TOM HaIlPaBJIeHUN 00pa30BaTeNbHOrO Mpoliecca.

KiroueBble cjioBa. 0€30MaCHOCTb, CHELHUAIUCT, TeXHoc(hepa, MpaKkTHKa, OOydeHHe, IPOXOKICHHUE,
HaIpaBJICHUEC TOATOTOBKH

ASPECTS OF THE IMPLEMENTATION OF
INDUSTRIALPRACTICESONTECHNOSPHERESAFETY BY STUDENTSIN THE NEW
ECONOMIC CONDITIONS.

Alborovl.D., TsgoevT.F., TedeevaF.G., AlborovM.I., Karkusov G.V., AlievO.A., KudzoevaK.R.

Abstract: This article explains in detail what specialization in the field of training "Technosphere safety"
is, and its definition is given. This specialization is a special training area that trains specialists in various
fields, including industrial and environmental safety, occupational safety and health, fire safety and other
emergencies, as well as civil defense. The main attention is paid to the importance of internships for students
and the disadvantages of the interaction of educational institutions with organizations in this area of the
educational process.

Keywords. safety, specialist, technosphere, practice, training, passage, direction of training

TexHocdepHas 6€30MacCHOCTh — 3TO €IWHAs HANPaBIEHHOCTb MOATOTOBKM CTYJIEHTOB, KOTOpas

NoJipa3fieNiieTcss Ha HECKOJbKO KOHKPETHBIX oOpa3oBaTesbHbIX mnpodumiend. Kaxnaeiii u3 3THX
o0Opa3oBaTenbHbIX IpoduiIei OyIeT CKOOPIUHUPOBAH C KOHKPETHOU chepoit AeITeIbHOCTH, XapaKTepHOU
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TE€XHOJOTMYECKUM IPOM3BOACTBOM. K yKa3aHHON HanpaBiI€HHOCTH IOATOTOBKM OTHOCST CJENYIOLIHUE
y4eOHBIE NPOrpaMMBbl: IMPOMBIIUIEHHAs O0€30IacHOCTb, 3KOJIOTHYEcKas O0e30IacHOCTb, OXpaHa Tpyla,
TEXHHKa OE30IaCHOCTH, MOXKapHas 0€30MacHOCTh, npeaynpexaeHue u aukBunanus YC (cMm. pucyHok 1)

MpomsbiwneHHan
6e3onacHoCTb

MoXkapHana — 3awuTta B YC
6e3onacHoOCTb nro
TexHocdepHaa | JKonorunyeckasn

OxpaHa Tpyaa ‘
P PYA \, 6esonacHoctb | 6e3onacHoOCTb
/"

Pucynok 1. OcnoBHble HanpaBneHus TexnocdepHoit 6e3omacHoCcTH

[lepeuncnennble mnpoduau MOATOTOBKM B paMkax HampaBleHHocTH — «TexHocdepHas

0€30MacHOCThY» MOTYT HOCUThH OOIIHMI XapakTep, a TaKkKe JeTaTn30BaThCs KacaTelbHO K ONpeAenEéHHOM
cdepe nesTeNIbHOCTH UM OTPACI C YUETOM €€ Crielu(DUKHU.

N3 »sToro CJICAYCT, 4YTO CIcHHUaIn3anud ((TGXHOC(bepHaH 0€30I1aCHOCTEY — 3TO YHUKAJIbHAA

HaIIpaBJICHHOCTDb 06yquH$[, T'OTOBALICC HpO(beCCI/IOHaJ'IOB B c@epe ACATCIIbHOCTH

3aJa4a [oApa3AeaeHUs IPOMBIIUIEHHONH 0€30IaCHOCTH 3aKJII0YaeTCsl B KOHTPOJIE COOIIOIEHUS
TpeOoBaHUIl 0€301IaCHOCTU Ha MPEANPUATUSAX, OOECIEUEHHM 3allUThl COTPYAHUKOB IpU
3aIyCKe U OCTAaHOBKE ITPOU3BOJICTBEHHOI0 000pYy/10BaHUs, IPOBEJEHUHN IPOBEPOK COCTOSIHUS
IPOMBIIIIEHHBIX 00BbEKTOB, 00YUYE€HUHU MEpPCOHAIa BOIIPOCAaM OXpaHbl TPYAd, JUArHOCTHKE U
TECTUPOBAaHUU  OOOPYAOBaHMs, pPACCIEJOBAaHMU IPOUCHIECTBUI HAa  HPOU3BOJCTBE,
MOHUTOPHHIE MCIIOJHEHHUS JIMIEH3UOHHBIX O0S3aTeNbCTB M IMPOYMX HANpaBlICHUSIX
JESATEIIBHOCTH.

HOJpa3JieIeHUue 3KOJIOrMYECKON Oe30MacHOCTH 3aHMMAETCsI KOHTPOJIEM COOIIO/IEHUS 3aKOHOB
B cepe oXpaHbl MPUPOJIbI, OLIEHKONH YPOBHSI IKOJIOTHUECKON 3 PEeKTUBHOCTU TPEATPUITUMH,
HaJ30pOM 32 IIPABWIBHBIM HCIIOIb30BAaHUEM OTXOJ0OB, PETUCTPALIMEN SKOJIOTMUYECKH OMAaCHBIX
00BEKTOB, OQOpPMIIEHHEM pA3pELICHUN Ha JeATENbHOCTh, CBS3aHHYIO C YIPaBIECHUEM
OTXO0JIaMH, UCCIJIEJOBAaHUEM IIOCIIEICTBUN IKOJIOTMYECKUX aBapUil U BBIABIEHUEM (DaKTOPOB,
CHOCOOCTBYIOIIMX BO3HUKHOBEHHUIO HETATUBHBIX BO3JCHCTBUI HA IPUPOTY.

OTJIEJI OXpaHbl TPY/la CTABUT CBOEH LIEIbI0 OPTaHU3ALMIO MEPOIIPUATHIL 10 OXPAHE 310POBbS U
0e30MacHOCTH  pabOTHHMKOB  MPEANpUATHs, pa3padOTKy BHYTPEHHUX HOPMAaTHBHBIX
JIOKYMEHTOB 10 YIIPaBICHUIO OXPaHOM TpyJa, HOArOTOBKY COTPYJHHKOB B 00JaCTH TEXHUKH
0e30MmacHOCTH, cOOp CTaTUCTHUECKON MHGOPMAIIUU O COCTOSIHUM YCJIIOBUHM TpyZAa, CO3JaHUE U
nojaaepkaHue 3pPeKTUBHON CUCTEMBI YIIPaBICHUS OXpaHOU Tpyaa.

Henb  CAyXObl  MOXapHOW  0€30MacHOCTH —  MOHMUTOPHUHT  MCIIOJIHEHHS  HOPM
MO0’Kapo0e30MaCHOCTH Ha TEPPUTOPUM TNPEANPUSATHUS, pa3padOTKa KOPHOPATHUBHBIX aKTOB U
pacropshKeHUH, HampaBlIEeHHBIX Ha MPEJOTBpAllleHHE I0KapoB, HHCTPYKTUPOBaHHE
COTPYAHUKOB IIpaBUJIaM MOBEJCHUS NPH BO3TOPAaHUH, B3aUMOAECHCTBUE C OpraHaMH BJIACTH B
LEJISX MOBBIICHNUS 0011l 3alUIIeHHOCTH pabouruX MECT OT OTHS M OBICTPOTO pearupoBaHuUs
Ha Ype3BblYaliHbIe CUTYAIlUH, CBSI3aHHBIE C OTHEM.
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*  TpPaXITAaHCKOH OOOPOHBI W 3allUTHl OT YPE3BBIYAMHBIX CHUTYyalluii, KOTOpas IPOBOIUT
npopWIAKTUKY  YPE3BBIUYANHHBIX  CUTYaIlMil, NpPOpabOTKy HWHCTPYKUMH B  Cllydasx
BO3HUKHOBeHUs YC, opranusanuio MeponpuaTuii B cirydae HacTyrienue UC.

Crnenuamuctr B cdepe TexHOCPepHOH O€30IaCHOCTH MIpaeT KIIOYEBYIO pOJIb B CO3JaHUU
3¢ (EeKTUBHBIX MEXaHU3MOB IPEJOTBPAILEHHUS YpEe3BbIYAMHBIX CHUTyallMil M y4yacTBYeT B pa3paboTKe
IUIAHOB JIEHCTBUH 1O OOecredyeHnt0 O0e30MaCHOCTH TPaKIAHCKOI'O HAaCEJIeHHs B YCIOBHSX MHUPHOTO
BpeMeHU. UTOObl yCHELIHO CHpPaBJIATHCS C MPOPECCHOHATBHBIMU OOS3aHHOCTAMHU, €My HEOOXOAMMBI
3HAHUS U YMEHHUS OPraHU30BHIBAaTH MEPOIPHITUS TPAXIAHCKOW O0OOPOHBI, MPEIOTBpALIaTh aBapUitHbIE
CUTYyallud, MPOTHO3UPOBATH BO3MOXKHBIE PHCKM W IMOHMMATh NPUHIMIIEI KJIACCHU(DPUKALMU 3alIUTHBIX
CPEJCTB MHAMBHUYAJIbHOTO U KOJUIEKTUBHOI'O HA3HAYEHMUSL.

OpHol U3 Ba)KHENIIMX 33/a4 CIIELUAINCTA SBJSETCS 3allluTa OKPYKAIOLIEH cpesibl OT HEraTUBHOIO
BO3/ICUCTBUS AHTPONOTEHHBIX (PaKTOPOB. DTO BKIIIOYAET KOHTPOJIb YPOBHSA BHIOpOCA 3arpsi3HSIONIMX
BEILIECTB B aTMOCc(epy U BOJIHbIE OOBEKThI, YCTAHOBICHUE HOPM JIONYCTUMBIX MpE/EIOB BO3ACHCTBUI Ha
IPUPOAY U pa3pabOoTKy Mep MUHUMM3ALIUU SKOJIOIMUYECKOro yiepoa.

Kpome oxpanbl npupoabl, paboTHUK cdepbl TeXHOChHepHOI 0e30MacHOCTH HECET OTBETCTBEHHOCTh
3a obecrieyeHue Oe3omacHOW pabouell cpenbl A COTPYJHHKOB IMPOMBIIIIEHHBIX npennpuatuil. Crona
BXOJISIT MEPBI MPO(PHUIAKTHKHY TpaBMaTH3Ma, TpoQHIaKTHKa Mpoh3ab01eBaHNl, MOHUTOPHHT COOTIOICHUS
TpeOOBaHUI MOXKAPHOM, palalluOHHON U UHBIX BUJIOB 0€3011aCHOCTH.

Ceepo-KaBkazckuil TrOpHO-METAJUIyprUYeCKU HMHCTUTYT (IOCYJapCTBEHHBIH TEXHUYECKHUM
YHHUBEPCHUTET) TOTOBUT KBATH(DUIIMPOBAHHBIX CIICIIHATNCTOB B 00J1aCTH TeXHOC(EpHOH Oe30MacHOCTH 110
TaKUM 00pa3zoBaTeIbHBIM IIPOrpaMMaM:

20.03.01 — 6akanaBpuat akagemuyeckoro npoduis («TexHochepHas 6€30mMaCHOCTHY)

20.04.01 — maructparypa («TexnochepHas 6€30MacHOCTDY).

OOyuenue npenoaraeT riryookoe MNOHUMaHHe 0COOEHHOCTEH MPOMBIIUIEHHONW U KOOI MYECKON
0€30MacHOCTH Pa3HBIX OTpaciiel Mpou3BoACTBA. IMEHHO M03TOMY y4eOHBIH ITPOLIECC TOCTPOEH Ha TECHOM
COTPYJIHUYECTBE C MPOMBIIUIEHHBIMU NPEANPUATUIMU U POPUIBHBIMU YUPEKACHUAMU. Y YeOHBIH TU1aH
IpelyCMaTPUBAET MPOXOXKACHUE MPAKTHUK, HANpPABICHHBIX Ha 3aKPEIJICHHE TEOPETUYECKUX 3HAHUU U
npuoOpeTeHne NPAKTUYECKUX HaBBIKOB B PE€aIbHBIX MPOU3BOJACTBEHHBIX YCIOBHUSX.

ITosToMy yueOHBIM IJIaHOM IO HampasieHHto «TexHochepHas 0e30MacHOCTb» MPEAYCMOTPEHBI
CJIEYIOIINE IPAKTUKU:

* IIPU OCBOCHMM CHCTEMBI MOJTOTOBKH CHEIMAIMCTOB OUYHOW (hOpMBI O0yUEHHSI MO MPOGUIIM
nporpaMMm OakanaBpuara «VHXeHepHas 3alluTa OKpYy)Karouled cpenpl» M «3ammra B
Ype3BbIYAHBIX CUTYaLUAX» O3HAKOMUTEIIbHAS IPAKTUKA BO BTOPOM CEMECTPE NIEPBOIO Kypca,
TEXHOJIOTHYECKasl (MMPOEKTHO-TEXHOJIOTUYECKasl) MPAKTHKA B YETBEPTOM CEMECTpPE BTOPOTO
Kypca, Hay4YHO-HCCIIeJJoBaTelbckas padoTa B IIECTOM CEMECTpe TpeThbero  Kypca u
IpeIIUIUIOMHas MPaKTHKa B BOCBMOM CEMECTpe YeTBEPTOro Kypca

* IIpU OCBOCHHUU CHCTEMBI MOJATOTOBKHU CIEHUAIUCTOB OYHOM (hopMbl 00yueHus 1Mo mpoduiro
IpOTrpaMMbl MarucTpaTypbl «YIpasiieHHe 0€30MaCHOCTBIO B TEXHOC(Epe» 03HAKOMHUTEIbHAs
IPaKTHKa B IEPBOM CEMECTPE MIEPBOro Kypca, TEXHOJIOTn4YecKas (IPOEKTHO-TEXHOIOTHUECKast)
NpakTHKa BO BTOPOM CEMecTpe IepBOro Kypca, HaydHO-HccienoBareibckas pabora u
IpeIUIUIOMHAs IPAKTHKA B YETBEPTOM CEMECTPE BTOPOIO Kypca.

[ToaroroBka cmenuainucToB B 00JACTH TeXHOCHEpPHOW O€30macHOCTH TPeOyeT KOMIUIEKCHOTO
M0JIX0/1a, BKJIIOYAIOIIET0 HE TOJBKO TeopeTHieckoe o0ydeHune, Ho U Tiy00Koe MOHUMaHue 0COOEHHOCTE!
IIPOM3BOJICTBEHHBIX MPOLIECCOB M DKOJOTUYECKUX aCIEKTOB pPAa3HBIX OTpacieil MpOMBIIUIEHHOCTH.
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[IpakTHyeckuii OMBIT WUIpaeT KIIOYEBYIO POJIb B (OPMHUPOBAHUU MPOPECCHOHATBHBIX KOMITCTCHIIUN
Oynayiiero crenuanicra. BaxxHOCTh TECHOTO B3aMMOENCTBYSI BY30B € IPOMBILUIEHHBIMU IIPEIITPUATHIMU
HOTUEPKUBACTCS  HEOOXOAMMOCTBIO  MPENOCTABICHUS  CTYIACHTAaM  BO3MOXHOCTH  TIPOWTH
IPOM3BOJICTBEHHYIO MPAKTHKY €IIE 10 OKOHYaHMUs y4yeOHOro 3aBeJeHMs. JTO 3HAUUTEJIBHO IOBBIIIAET
IIaHChl MOJIOAOIO CIELUAINCTa HA YCHEIIHOE TPYJOYCTPOWCTBO U CIIOCOOCTBYET DPA3BUTHUIO €ro
KOHKYPEHTOCIIOCOOHOCTH Ha PBIHKE TPY/a.

OneIT MpaKTUYECKON IEATEIBHOCTH TAK)KE BAXKEH U1 MOJIOABIX CIIELUATIMCTOB, CTPEMAIIUXCS
HauaThb COOCTBEHHbIM Ou3Hec. Pabora mo HaiitMy momoraetr MOJIOABIM CIHEIHaIUCTaM Jyd4llle MOHSTH
MEXaHU3Mbl (YHKIMOHUPOBAHMS OpPTraHU3aIMi, NPUOOPECTH YIPABICHUYECKUE HABBIKM M OCO3HATh
KJIIOUEBbIe Tporiecchl OusHeca. [lonydeHHBI ONBIT CTAaHOBUTCS OCHOBOM JUISl YCIELIHOTO CTapTa
COOCTBEHHOTO JieJia cpa3y Mocie 3aBepIIeHUs YIEOHI.

Ho, x coxanennto, mo coctosiuuio Ha 1.01.24 ronma mpeanpusTus ¥ OpraHu3alUd PECIyOIHKH
HEOXOTHO Yy4yacTBYIOT B oOpa3oBaTelbHOM Iporecce. He oTnaxeHbl He0OXOAMMbIE KOHTAaKThl M
COTPYJHUYECTBO TOCYJApPCTBEHHBIX YUYPEKICHUM M IPOM3BOACTBEHHBIX Ipeanpustuii ¢ BY3amu B
00J1aCTH IPOXOXKICHHS MPAKTUK. TpeOOBaHUS K KaUeCTBY BBIITYCKHHKOB BY30B (KOMIETEHIIUH), a TAKKE
o0yyarolye IporpaMMbl He COTIacoBaHbI C 3aIIPOCAMU U TOTPEOHOCTAMU OTEHIUANbHBIX paboTonaTeneil
Y COOTBETCTBEHHO, IPEANPUATUS HE YUACTBYIOT B 00pa30BaTeIbHOM MPOIIECCE.

Ha naHHbIii MOMEHT HE CYyIIECTBYET HUKAKOTO KOHKPETHOT'O M YETKOrO0 PyKOBOJCTBA O CIIOCOOE
B3aMMOJIEHCTBHS 00pa3oBaTelNbHONM opraHu3auuu U npeanpustuil. CienosarenbHo, oOpa3zoBaTesibHas
OpraHM3alys CBOMMM CHJIaMM M crioco0aMu JO0JKHA 00€CIeUuTh NMPOXOKICHUE MPAKTUKKU CTYIEHTOB B
nporecce oOyueHus. OTcrola BO3HUKAeT psi BOIPOCOB: HMEIOTCA JIM pblYard BO3JEHCTBUS Y
o0pa3oBaTeNbHON OpraHU3alK Ha OpraHu3aluioo, ooecreynBaomux 6a3sy NpakTUKu?

Cyl1ecTBYIOT 1M peajabHble MEphl MOJAECPKKU U B3aUMOJEHCTBUSA JaHHBIX OTHoueHui? Ha atn
BOIIPOCHI CYILECTBYIOIIEE 3aKOHOATENBCTBO, K COXKAJICHUIO, HA CErOJHSAIIHUA MOMEHT HE MOMKET
OTBETUTH. [I0CKOIBKY HOPMATUBHO-TIpaBOBasi 0a3a B cepe NaHHBIX OTHOIICHUI He mpopaboTaHa, U Taxe
JIOCTaTOYHO TpOoTHUBOpeumBas. Tak, Hanmpumep, cT.13 n.7 3akona P® ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccutickoit @eaepannny ycTaHaBIUBAET CIIEAYIOIIEE:

* opraHuzauus y4eOHBIX MpPAKTUK pPErIaMEHTHUPYETCS JIOrOBOpaMU MEXJIYy BYy3aMH U
npoduIbHBIMUA  Opranu3anusMu. OJHAKO TMpakTHKa I[OKa3blBaeT, 4YTO CYLIECTBYIOIINE
IIPaBOBbIE HOPMBI HEJOCTATOYHO YETKO OINPEAEIAIOT MOPSANOK MPUBJICUEHUS NMPEIIPUITHHA K
COTPY/ZHUYECTBY B paMKax 00pa30BaTeNbHBIX IPOrpamMM;

*  HET 4ETKOrO NEPEYHs MOTEHIUAIbHBIX APTHEPOB, TOTOBBIX NPUHATH CTYACHTOB HA IIPAKTHKY.
OtoT npoben co31aéT TPYAHOCTH Ui H3PPEKTUBHOMN peain3aliui 00pa3oBaTeIbHbIX IPOrpaMM
U CTaBUT MOJ YTPO3y KauecTBO MOATOTOBKH OyAyIIMX CHELIMATUCTOB.

Bo BpemMsi mNpoxokaeHHs MPaKTHUKU CTYIEHThl 3HAKOMSTCS C pPa3IMYHBIMH acleKTaMH
NEeSATeNIbHOCTH TPEANpPUATUS, BKJIIOYas COOJIOJEHHE HOPM TEeXHOCHEpHOH Oe30MacHOCTH, 3alluTy
OKPY’KaroIlled CpeJibl, UCIOJIb30BAHUE IEPEJOBBIX TEXHOJIOTMM M METOJ0B MOHUTOPWHIA COCTOSIHUS
oKpykatomieid cpeapl. OHU OCBAaMBAIOT METO/bI OLEHKHM PUCKOB M MEphl 3alUThI, HEOOXOJUMBbIE IS
npefoTBpalieHus aBapuil U katactpod. Ocoboe BHMMaHHE YAEISIETCS BONPOCAM OXpaHbl MPUPOABI U
310POBbS YEIIOBEKA, YTO MOJYEPKUBAET BaXKHOCTh MHTEIPALIMU DKOJIOTHUYECKOIO CO3HAHUA B IIOJATOTOBKY
CHELUAINCTOB TEXHOC]EPHI.

B 510 e Bpems Takke JOJKHBI peuiaTbCcsl BOMPOCHI MOA0Opa marepuana Juisi KypCOBBIX M
BBIMMYCKHBIX KBAJIM(UKAIIMOHHBIX paboT, B paMKaX KOTOPBIX UCCIEAYIOT U PEIIal0T BOIPOCHI 00eCIIeUeHUs
IIPOU3BOJICTBEHHON U SKOJIOTUYECKON O€30MacHOCTH Ha KOHKPETHBIX MPEANPUATHIX PECIyOINKH.
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Ho mo BhImIeyka3aHHBIM MNpUYMHAM Kadeapa WCHBITBIBAIOT 3HAYUTEIBHBIC TPYAHOCTH MPHU
OpraHW3ali  y4eOHbIX  MPAKTHUK,  CTAKUPOBOK,  BBHIMOJHCHUH  YYalIUMHUCS  BBITYCKHBIX
KBJTM(DUKAIIMOHHBIX padOT, OPUCHTHPOBAHHBIX HA PEATbHBIC MOTPEOHOCTH IKOHOMUKH.

AHanM3 MHOTOJICTHETO OIbITa pa0dOThI Kaeaphl MO JaHHBIM HAIIPABJICHUSM TO3BOJIMI BBIICIUTH
emé psjg mpobieM B CTpaHe MPU TMOJArOTOBKE KaJpoB B cdepe TEXHOICHHOH W 3KOJOTHYECKOU
0€30I1aCHOCTH:

- HE OpPraHu30BaHO TECHOE B3aMMOCHCTBHE (MapTHEPCTBO) TroCyaapcTBa M OW3Heca
(moTpeduTeNb MPOAYKIIMK BY30B) B chepe 00pa3oBaHusi, B pe3yIbTaTe 4ero 3aKI0YCHHE JOTOBOPOB IO
MPOXOXKACHUIO MPAKTUK C TPEAIPUITASIMHU TOPOH HEBO3ZMOXKHO;

- OTpPaHUYCHHBINA, CBEACHHBIN 10 MUHUMYMA, JOCTYI CTYJEHTOB K CIIO)KHBIM TEXHUYECKHM
CPEICTBAM M TEXHOJIOTHSIM;

- JaKe MPU HATMYUU COOTBETCTBYIOIIETO JIOTOBOpPA C MPEANPHUATHEM WM OpTaHu3aIuen
IPOXOKIACHHUE ITPAKTHK MPOUCXOAUT (DOPMATIBLHO U CBOJUTCS K COCTABICHHUIO OTYETA

- COBPEMCHHBI Ou3HEC TpeOyeT NOArOTOBJICHHBIX, HMECIONIMX MPAKTUYCCKUE HABBIKU
CICIHUAINCTOB, HO HE BCErJa TOTOB 00ydYaTh CTYJICHTOB TPHU MPOXOXKJICHUU MPAKTHKH II0
COOTBETCTBYIOIIUM HAIIPABIICHHUSIM.

B mensx pemeHus 3TuX mpoOieM TpejyiaracTcs Ha TOCYAapCTBEHHOM YpOBHE 00s3aTh
NPEIIPHUATHS 1 OpraHU3aI[uu B3auMOIeicTBOBaTh ¢ BY3aMu 1o kauecTBEHHOMY TIPOXOXKICHHIO ITPAKTUK
CTYJICHTAMH.
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YMEHbIIEHUE PUCKA TOPHOPABOYUX ITPUHATHEM
KOMIIEHCUPYIOIIUX MEPOIIPUATHUH ITPU PABOTE B YCJIOBUAX
BEYHOU MEP3JI0TbI

Bepuurop B.B., acnupant; AadopoB M.J., 1O0KTOp TEeXHHUYECKHX HayK, Npodeccop, 3aBeayIOIIHUA
kadenpoit oskoiormn U TexHocdepHoit OezomacnHoctn CKIMU(I'TY), pykoBoautens oTaena
['eodusuueckoro MHCTUTYTa BiagukaBkasckoro Hay4dnoro enrpa PAH. E-mail: ekoskgmi@ramblr.ru;
Teneesa @.I'., KaHAUIAT TEXHUYECKUX HAYK, JOIEHT Kadeaphl SKOJIOTUN U TEXHOCPEpHOH 0€3011acHOCTH;
Kapkycos I'.B., aciupant; AimeB O.A., aciupasr.

CeBepo-KaBka3ckuii  ropHO-METaJITyprUYeCKUd  HMHCTUTYT  (TFOCYJAapCTBEHHBIH  TEXHOJOTUYECKHM
yuusepcutet), CKIMU (I'TY)

AHHoTanus. PaccMoTpeHsl BOonpockl obecrieueHus: 6e301acHOCTH ¢ TIOMOLIbI0 pa3paboTKH 0OOCHOBAaHUS
0€30MacCHOCTH ONAcCHOI'0 IPOU3BOJACTBEHHOrO0 OOBEKTAa KaK HWHCTPYMEHTA, MOMOTAIOIIEr0 YMEHBIIUTH
PUCKU MYTEM ONPENEIICHUS U NMPUHATUS KOMIEHCUPYIOIIMX MEPONPUATUN BO3HMKAIOIIMX PUCKOB, IPHU
OTCTYIUIGHUM OT TpeOoBaHUH NPOMBIIIIEHHON Oe3onacHocTH. OnpeneneHre KOMIIEHCUPYIOIIHUX
MEpONPUATHIA 17151 0OecrieueH s yCTOMUYMBOCTH pacCMaTpUBAaeMON CUCTEMBI NP Pa3IMYHbIX HAPYLICHUAX
HOPMAJIbHOM 3KCIUTyaTaluu (MHLMJIEHTaX) OCHOBBIBAETCS HAa BEPOSTHOCTHOM aHaJM3€ OLEHKU
BO3MO>KHOT'O pHUCKa, TPOBEAEHHOM JIsl OIIACHOT'O ITPOU3BOJICTBEHHOIO 0OBEKTA.

OneIT 3KCIUTyaTalMUPYAHUKOB 3a MOJIAPHBIM KPYTOM CBHJETEIBCTBYET O TOM, YTO NPU HOPMaIbHOM
pe’kume paboThl BEHTWISILIMKM HMEIOTCS Cllydyad pPa3pylIeHHs TOBEPXHOCTHBIX TOPHBIX MOPOJIB
BO3/IyXOIOJAIOIINX TOPHBIX BbIpabOoTKax.llpn HECUCTEMHOM MOHUTOPHHIE COCTOSHHUS IOJABAEMOIO B
PYIHUK BO31yXa, BYCJIOBHUAX MHOIOJIETHEMEP3NbIX TIOPOJ, T[OBBIIIEHUE TEMIEPAaTypbl MOXKET
CIPOBOLIMPOBAaTh HEKOHTPOJIMPYEMbIE OYaru pa3MOpPakKMBAaHMsI MOPOJ, YTO B CBOK OYEPEIb YXYJIIAET
re0IMHaMHUYECKOECOCTOSIHIE MacCHBa M YCIIOKHSET YCJIOBUS OOECHeYeHMsI YCTOHYMBOCTH IMOJAIOIIMX
BO3/lyX CTBOJIOB. B paccMaTpuBaeMbIX yCIOBHUSX BEPOSITHOCTh TPAaBMUPOBAHUS IMEPCOHANA BO3PACTAET U
TEMIEPATYPHOI JUCKOM(POPTHOCTHIO, MEHSIETCS U IPOLIEAYPAU XapaKTep ONpeaeseHHs MOKa3aTelsl pucKa.
B xoHeuHOM HTOre pacTET ypOBEHB TPAaBMAaTU3Ma, IPUBOIAIINN K CHU)KEHUIO IPOM3BOAUTEILHOCTH TPYAA.
OCHOBHBIM BOIIPOCOM SIBJISIETCSI 0O€CIEUeHUE MPUEMIIEMOr0 YPOBHsI 0€30MacHOCTH pabouyuX pyIHUKA,
HAXOJSIIErocs B 30HE MHOTOJIETHEH MEp3JIOThl NMPU OTCYTCTBMM MOJOTPEBa MOCTYIMAIOIIEr0 BO3IyXa.
[TpuBOIUTCS MHOTOYPOBHEBBIM MOJIXOJ K OLIEHKE PHCKA U aHAM3 pPHUCKa aBapuM B YCJIOBUSX BEIEHUS
B3pBIBHBIX padoT.

KioueBble c10Ba: MpueMiIeMblil pUCK, TEIUIOBOH PeXHUM, 0€30MaCHOCTb, ONMACHBIN MPON3BOICTBEHHBIN

00BEKT, OIIEHKAa YPOBHS PHCKA, BEPOSITHOCTHBIN aHAIN3, TPaBMa.
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REDUCING THE RISK OF MINERS BY TAKING COMPENSATORY MEASURES
WHEN WORKING IN PERMAFROST CONDITIONS

Vernigor V.V., Alborov I.D., Tedeeva F.G., Karkusov G.V., Aliev O.A.

Abstract.The article examines the issues of ensuring safety through the development of a safety
justification for a hazardous industrial facility as a tool to help reduce risks by identifying and adopting
compensatory measures for emerging risks when deviating from industrial safety requirements.The
determination of compensatory measures to ensure the stability of the system under consideration during
various disruptions to normal operation (incidents) is based on a probabilistic analysis of the potential risk
assessment carried out for a hazardous production facility.Experience in operating mines beyond the Arctic
Circle shows that, under normal ventilation conditions, there are cases of destruction of surface rocks in
air-supplying mine workings. If the condition of the air supplied to the mine is not systematically monitored,
in conditions of permafrost rocks, an increase in temperature can provoke uncontrolled thawing of the
rocks, which in turn worsens the geodynamic state of the massif and complicates the conditions for ensuring
the stability of the shafts supplying air. Under the conditions under consideration, the likelihood of injury
to personnel increases due to temperature discomfort, and the procedure and nature of determining the risk
indicator changes. Ultimately, the injury rate increases, leading to a decrease in productivity. The main
issue is to ensure an acceptable level of safety for mine workers located in a permafrost zone in the absence
of heating of the incoming air. A multi-level approach to risk assessment and accident risk analysis in
blasting operations is presented.

Key words: acceptable risk, thermal regime, safety, hazardous industrial facility, risk level assessment,
probabilistic analysis, injury.

O0bexkT M npeaMer ucciefoBaHusi J(eATENIbHOCTh TOPHBIX MPEANPHUITUN B YCIOBHSIX BEYHOM
MEp3JIOThl COMpsKEHa €O CcrenupUUecKuMu (pakTopamu, (HOPMUPYIOIIMMH HHTETPAIbHBIA  PHCK
TOPHOPA0OYHX, MOITOMY M3yYEHHE COCTABIISIONIMX PUCKA HA PA3JIMYHBIX Tanax MPOHU3BOJCTBA TOPHBIX
paboT ocTaercs akTyajJbHBIM MO Hacrtosimiee Bpems. Ocoboe mecto B (OpMHUPOBAHMM OLIEHKH pPHUCKa
OTBOJUTCS TEIUIOBOMY PEXKHUMY PYIAHUKOB, KOTOpas HAMNPSIMYIO CBsS3aHA C TEMIIEPATYpPOl HApYKHOTO
BO3/1yXa. B CBSI3M ¢ 3TUM BO3HUKAIOT CEPhE3HBIE POOIEMBI IO TIOIEPKAHUIO TEMITEPATYPHI TI0JaBAEMOTO
B TOJ3eMHbIE BHIPAOOTKH BO3IyXa Ha HOpMATHBHO-A0mycTuMoM yposHe +2 °C [1]. TIpu mpoeKTHpoBaHUK
TEIIOBOTO PEXUMa PYJHUKOB B MOJOOHBIX YCIOBMSAX JOJDKHBI OBITH YYTEHBI pa3dpoc BO3MOKHBIX
TEMIIepaTypHBIX KoJeOaHUIl TemmepaTrypbl Ha JIHEBHOW IOBEPXHOCTH Ui OCHAILEHUs amrmapaTypbl
MOJI0TPEBa BO3/1yXa COOTBETCTBYIOLIMMHU KOPPEKTUPYIOUIMMHU YCTPOHCTBaMU. DTO OyIeT CIocOOCTBOBATh
CHMXCHUIO YpPOBHA pHUCKA, CBA3AaHHOI0 C 6I/I(bypKaHI/IOHHI)IMI/I U3MCHCHUAMU MCETCOPOJIOTHICCKUX
IIapaMeTPOBIIOIaBAEMOTO B PyJHHUK BO3yXa.

OcHoBHOE coepkaHue BBINOJTHEHHBIX HCCJIEI0BAHNI

B coBpemennsbix ycinoBusix Poccun ocBoenue mectopoxaennii Kpaitnero CeBepa npuBieKaeT Bce
Oosblliee BHUMaHHE HHBECTOPOB, U € KaX/IBIM I'OJIOM CTaHOBHUTCS Bce OoJiee akTyallbHBIM. B TO jke Bpems
IPOTHO3 KIMMAaTUYECKUX MapaMeTpoB aTMoc(epsl 3a CEeBEpHBIM IMOJISIPHBIM KPYTOM HE MOTUHUHSAETCS
TPaJUIIMOHHBIM YCIOBHUSIM, IOATOMY almaparypa, HCIojb3yemas s oOecredeHUs HOPMAaTHBHBIX
TEIUIOBBIX PEKUMOB PYAHUKOB, YaCTO HE BBIIEP’KUBACT OKUAAEMBI OT HETO IapaMeTpOB.

B cBs3u ¢ 3THM mogBIIsIeTCS HGO6XO)II/IMOCTI) B (i)OpMHpOBaHI/H/I HOBBIX IIOJXOJOB K
IPOEKTUPOBAHUIO TEIUIOBOTO pPEXHMMa PYAHHMKOB oOecneuuBarolmMx Oe3omacHoe BeleHHe paboT B
YCIIOBHSX MHOTOJETHEMEP3JIBIX MMOpojaA. B Hacrosmiee Bpems, HOpMaTHBHas JOKyMeHTanus [1]
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IpeayCMaTpUBAET IMOA0TPEB MOCTYIAIOIIETO B IO3EMHBIE TOPHBIE BRIPAOOTKH, 10 TEMIIEPATyphl HE MEHEe
+2 °C. YuurbiBas ONbIT 3KCIUIyaTallUd PYAHUKOB 32 MOJSPHBIM KPYIOM, UMEIOTCS Cllydau pa3pyLIeHUs
MOBEPXHOCTHBIX TOPHBIX IOPOJB BO3IYXOINOJAIOUIMX TOPHBIX BbIpaOoTKax/IIpm HecucTeMHOM
MOHUTOPHHIE COCTOSIHUSI [10JIaBAEMOT'0 B pyJTHHK BO3/lyXa, B

YCIOBHSIX MHOTOJIETHEMEP3JbIX IOPOJI, IOBBILIEHHE TEMIIEPAaTypbl MOXKET CIPOBOLIUPOBATH
HEKOHTPOJIUPYEMBbIE ~ OYaru  pa3MOpPaXMBAaHUSA IOPOJA, YTO B CBOIO  OYepeAb  yXYJIIAeT
reoAMHaMUYECKOECOCTOSIHUE MAacCUBa W YCIOXHSET YCJIOBUS OOECHEeYeHMs] YCTOMYMBOCTH TOPHBIX
BBIPaOOTOK [2-6].

B cBs3u Cc BO3HHMKAIOMKMMHU MpoOJieMaMH B TPOCKTHPOBAHWU (M OSKCIUTyaTallMH) OIACHBIX
npou3BOACTBEHHBIX 00bekTOB (OI10), 3anmpoc Ha OTCTyIJICHHE OT ACUCTBYIOUIMX MPaBUJI HOPMATHBHON
JOKYMEHTAllu¥, a 3HAuYuT W CO3/JaHUS IE€pPEYHs KOMIIGHCUPYIOUIMX MEPOIPHUATHH C IOMOIIBIO
MHCTPYMEHTa OOOCHOBaHUS OE30MACHOCTH CTAHOBHTCS MPHOPUTETHBIM JJISI  AKCIUTYaTUPYIOMIUX
OpraHu3aIuu.

OmnpeneneHue  KOMIGHCUPYIOUIMX — MEPONpPUATHH Ui oOecriedeHuss  yCTOHYMBOCTH
paccMaTpUBAaeMOM CUCTEMbI MPU PA3IUYHBIX HApYIIEHUSAX HOPMaJbHOHM SKCIUTyaTaluu (MHLUIACHTAaX)
OCHOBBIBAETCS HAa BEPOATHOCTHOM AaHAIM3€ OLEHKM BO3MOXKHOI'O PUCKA, IPOBEAEHHOM Ui OMACHOTO
IPOU3BOJICTBEHHOI'O OOBEKTA.

Pacu€rbl TemioBoro pexuma pyJIHUKOB MOKa3bIBAIOT, YTO BO3JYX, NOCTYHNAIOUINI 10 OCHOBHBIM
BO3IyXOMOJAIONIUM BBIpa0OTKaM B 3MMHHUI NEpUO] BpeMeHH 0e3 MoaorpeBa, MpUHUMAET TeMIIepaTypy
BMEIIAIOIIUX TOPOJ Ha ydacTKax MpoTKEHHOCThI0O 600-800M, B 3aBUCUMOCTH OT TEMIIEPaTyphl
nojgaBaeMoro Bo3ayxa (muHyc 35-40 °C). Ha paboumx Mmecrax TemIiepaTypa BO3/ayXa BapbUpyeTcs B
npejenax Munyc 6 - 12 °C [7-12].

Jlis poBe/ieHUs] KaueCTBEHHOM OLEHKH YPOBHS pUCKAa HEOOXOIUMO OINpPENeNIUTh BEPOSTHOCTD
peanu3alMM COOBITMH (OMACHOCTHM) M OLIEHUTh TSKECTh HX THocieacTBuid. /[lng onTummsanuum
3TOroNpoIiecca HAMUPACCMOTPEHBI BO3MOXHBIE TPUUMHBI TPABMUPOBAHUS IIEpCOHANIA!

-BEpOSITHOCTh TPAaBMHUPOBAHUS MEPCOHANIA M3-32 HU3KUX TeMIepaTyp (KpUTHYECKUE OIIMOKH U3—3a
CHWKEHHUS pab0TOCIIOCOOHOCTH, OOMOPOKEHUE U JIP.);

-CHWKeHUEe 3(PQPEKTUBHOCTH (PYHKIIMOHUPOBAHUAOOOPYAOBAHUS TPU BBIIOJHEHUH aBapUHO-
criacaTellbHBIX paboT noxapasaenenusmu BI'CY.

Jlid citydaeB TpaBMHMpOBaHUS NEPCOHANA M3-3a HU3KUX TEMIIEpATyp BBIIIOJHEHA OLICHKA PUCKA, B
pPacyETHBIX TEMIIEPATYpPHBIX MPOMEXYTKaX BO3ayxXa (C yuyéToM Haau4uus HauOoJiee yAauyHO 3aluIaroiei
onexnl) [13,15]:

BeposTHOCTB NOIy4YeHMs TpaBMBI B TEMIIEPATYPHOM IpoMexyTKe 10 -8°C paBHa:

Ps = 5x10™ (1/rox).
BeposiTHOCTB MOTy4YeHHs TpaBMBI B TeMIlepaTypHoM pexkume oT -10 1o -18°C paBha:
P1g = 8x10* (1/rom).

BeposTHOCTP moONydeHHMsT TpaBMbBl B TeMmIepaTrypHoM pexume Hmwke -20°C  paBhHa:
P2o= 1x10 (1/rox). (PaboTa mpu Temmeparype B BEIpaboTKax Hibke -20°C He paccMaTpHBaeTcs, T.K. TIPH
JAaHHOW TEMIIEpaType BEPOATHOCTh OTKa3a camocracaTesis paBHa 1).

Puck TpaBMMpoBaHMS ~TiepcoHala JUII  OTFOBOPEHHOIO B  CTaTbe€ TEIJIOBOIO  pexuMa
(P20)orieHMBaeTCs, Kak «BO3MOYKHBII.

42



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

Jlanee, Ba)XKHO OIpEAEIUTh YPOBEHb pUCKa yliepOa Ui 310pOBbs FOpHOCHACATENEH, AJI 4YEro
HEOOXOIMMO OIICHUTH BEPOSTHOCTD PEaTH3aI[ui UCXOJHBIX COOBITHI, BEPOSATHOCTh aBapyuy (MHIIUICHTA) B
pe3ynbrare HeOJIarompuUsTHOTO €ro Pa3BUTUS U THKECTh TMOCIEICTBUNA C Y4€TOM OTCTYIUICHHH OT
TpeOOBaHUI MPOMBIIUIEHHON 0€30IaCHOCTH.

BepositTHOCT,  mpUuUMHEHHS ~ Bpela  4eloBeKy  (ropHocmacaTenio) [pH  IPOBEICHHU
rOpHOCIAcaTeNIbHBIX pab0T B TOPHBIX BBIPAOOTKAX IMOCPEIACTBOM MPUMEHEHUS pecrnuparopa B
9KCTpPEMaJIbHBIX TEMIIEPATYPHBIX YCIOBHIX B O0IIEM BHUIE€ MOKHO MPEACTABUTH KaK:

P=Pax Pp (1)

rac: Pa - BEPOATHOCTL aBapyvu Ha PYIAHUKE, KOTOpad BIIeuéT 3a coboil MPOBCACHUC T'OPHOCIIACATCIIbHBIX pa60T;
Pp5 - BEpOSATHOCTE OTKa3a pecupaTopa MpH IKCITyaTalluy B SKCTPEMANIbHBIX YCIOBUSX.

BeposiTHOCTh 0TKa3a peciupaTopoB SKCTPEMAIIBHBIX YCIOBUAX IIPU IKCIUIyaTallud B OOLIEM BUIE
MOXHO IIPEACTAaBUTh KAK:

Pp» = P1208031 X PMH X Puo X Pp, 2

r71e:P120s0sn - BEPOSTHOCTH TOTO, YTO TEMIEpaTypa OKpyKarolero Boszayxa oyaer munyc 20 °C (XOJOMHBIN CE30H
BpeMeHU roja).Pvu - BEpOSTHOCTH TOrO, YTO MECTO IPOBEICHHUSI TOpPHOCHACATENbHBIX PabOT Ha pYyIHUKE HAXOIUTCS B
BbIpaboTKaX, IMEIOIINX TEMIIEPaTypy CPaBHUMYIO ¢ (3KCTpeMalbHOI) TeMIepaTypoil OKpy:Karoliei cpeasl BHE pyAHUKA. Pyg -
BEPOSITHOCTh HEOJIaroNMpUsATHBIX COOBITHI, CBA3aHHBIX C BIMSHHEM «UEJIOBEYECKOro (hakTopa» (OLIMOKH MPU SKCILTyaTal|H,
CHApsDKCHUH, TEXHUIECKOM 00CITy>KUBaHUH U 11p.).Pp - BEPOSTHOCTH OTKAa3a pecruparopa Ipu SKCIUTyaTallui B COOTBETCTBHH C
TEXHHYECKUMH yCIOBHSMH H/WIN TPeOOBAHMAMHU 3aBOJIA U3TOTOBHUTEIIS.

Torma BepoATHOCTb MPUYMHEHHUS Bpela 4YeEIOBEeKy (TOpHOCHAcaTrenao) B OSKCTPEMalIbHBIX
TEMIIEPATyPHBIX YCIOBHSX.

P.ore= 0,64x107#(1/rom).

Puck TtpaBMHpOBaHMS TOpHOCHAcaTeNed [UIsi OrOBOPEHHOTO B CTaTh€ TEIUIOBOIO pPeXHUMa
(P-20r¢)TaK sK€ OICHUBACTCS, KAK «BO3MOKHBIM.

[TonydeHnHble puUCKU TpeOYIOT BBeIEHUSI KOMIEHCUPYIOIIUX MEPONPUITUNA TTO3BOJISIONINX CHU3UTh
BEPOATHOCTHh TPAaBMUPOBAHUS MTEPCOHANA JI0 TPUEMIIEMOTO YPOBHS.

Jig ux pa3paboTKM M pealu3alii IMpU IPOEKTUPOBAHWU HEOOXOJUMO IpeaycMaTpuBaTh
KOMIUTIEKCHBIN MOJIXOJ1 C JalbHEHIINMHI 000CHOBAaHHUSMH U pacuetamiu [16-21].

C yderoM TEMJIOBOIO pEXHUMa PYIJHUKOB NPEIaracTcsl CIEAyllie KOMIEHCUPYIOIINE
MEPOTIPUSITHS:

-YYUTHIBaTh B pacu€rax BpEeMsl BBIXOJAa TOPHAKOB B CAMOCIACATENSAX, M3 CAMOro YAAJIEHHOTO
pabouero mecta, B coorBetcTBuH ¢ [1JIA;

-IpelycMaTpUBaTh MOJOTPEB BO3yXa 10 TEMIIEPATypPhl BMEIIAOIINX OPO/I C MPOBEPKOI BpEMEHH
BBIX0/Ia TOPHSKOB B CAMOCIIACATENAX;

-B ClIy4ae, HEBO3MOXHOCTH BBIX0/Ia TOPHIKOB B cCaMOcIacaTessix 3a BpeMs X 3alllUTHOTO AeHCTBUS
C OJIHUM TIEPEKITIOYEHUEM B PE3EPBHBIE, HEOOXOAMMO BBIIIOJHUTE PAaCueThl BPEMEHH BbIXOJ[a TOPHSIKOB IIPU
YCJIIOBHUH MOJIOTpeBa Bo3ayxa 10 +2 °C;

- MIpU MOJATBEPK/IEHUU BO3MOKHOCTH peajn3allii B YaCTH BBIBOJA JIIOJCH MpHU MOJIOKUTEIHHON
TeMIiepaType, NpelycMoTpeTb B omnepatuBHOW vactu I[1JIA BO3MOXHOCTH MOAOrpeBa BO3AyXa, Kak B
aBapuiiHOM (PEBEPCUBHOM), TaK U B HOPMAJIbHOM PEXUME MTPOBETPUBAHUS;

- TIpH JIOOBIX BapUAHTAX MPOCKTHUPYEMBIX TEIJIOBBIX PEKUMOB TAK)KE€ HEOOXOIUMO BBHIMOIHSITH
MIPOBEPOYHBIE pPACUEThl BPEMEHMU NEPEIBMXKEHHS OTACJICHUM TOpHOcCMacareleid Mo Mapuipyram B
COOTBETCTBUU C TpeOoBanusiMu YcrtaBa BI'CU.
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- ipu pazpadotke [TJIA ydecTs ocoObie TpeOOBaHMS K TPOBEACHUIO TOPHOCTIACATENLHBIX PA0OT MPH
IKCTPEMATBLHO HU3KUX TEMIIepaTypax.
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®OPMUPOBAHMUSA DKO-3THO APXUTEKTYPHOI'O BUIA
IMPU PEKOHCTPYKIUU 3JAHUSA ITVTABHOI'O KOPITYCA
KABAPJIMHO-BAJIKAPCKOI'O TOCYJAAPCTBEHHOI'O
AT'PAPHOI'O YHUBEPCUTETA (KBI'AY)

3akypaeBA.®., Buue-npesugeHT Accoumanuu uzooperarenei CKOPO u OO, r. Hanpuuk.
E-mail:  aslanz@mail.ru; Paékos A.B., ®I'BOY BIIO TrooMeHckuii  rocyaapCTBCHHBI
HedrerasoBeiii yuusepcuret, E-mail: General@tsogu.ru; Uepkecos P.C., umkeHep mpou3BOICTBEHHO-
TEXHUIECKOT'O OTIela, 000 «TuBonuony, e-mail: Cherkesov-rauf007@gmail.com;
CanamanoBaM.LI.®I'BOY BO «I'po3HeHCcKHii TOCYy1apCTBEHHBINA HEPTIHON TEXHUYECKUN YHUBEPCUTET
umenu akaa. M.Jl. MuronimukoBay, r. I'po3usiii, e-mail: madina_salamanova@mail.ru

AHHOTAIUS: B CTAThE U3JI0KEHBI CLIOCOOBI (POPMUPOBAHUS HOBOM KO -3THO KOHIIETIIIMUA PEKOHCTPYKIIMH
3maHus ThnaBHoro kopmyca KabGapamHo-bamkapckoro rocygapcTBEHHOTO arpapHOro YHHBEpPCUTETa
(KBI'AY). YcraHoBieHa HampaBlIeHHOCTh €€ pellleHus MyTEM BHEAPEHUS B MPAKTUKY PEKOHCTPYKIUU
MOHSTUS «IIPEMETA SKO-ITHO OXPAHbI 3MaHUH U (HOPM», C UCIIOJIB30BAHUEM KOMIIBIOTEPHOTO AU3aiiHa.
[IpoBenens! unciieHHbIe pacy€Thl HanpsbKkeHHO-aedopmupoBanHoro coctosuus (HAC) cnocob ycunenus
KOHCTPYKUMI pUrels Moja Uil pasMELICHUS OPAH)KEpEeU MU KOTEJIBHOW 1107, KPUBOJIMHEHHOM KpbIIIEH
[JIaBHOT'O KOpITyca.

KawueBble ciioBa: Oydepkanus, SIUIHUIC, TEMOIKOCUCTEME, PUTENb, PUTH-IIEHOIKOIOTHIECKUN CIIEKTD,
O6uopazHooOpasus, huropazHooOpasusl.

FORMATION OF AN ECO-ETHNO ARCHITECTURAL APPEARANCE DURING
THE RECONS-TRUCTION OF THE BUILDING OF THE MAIN BUILDING
OF THE KABARDINO-BALKARIAN STATE AGRARIAN UNIVERSITY (KBGAU).

ZakuraevA.F., RybkovA.V., Cherkesov R.S., Salamanova M.Sh.

Abstract: the article describes the ways of forming a new ethno-eco concept for the reconstruction of the
main building of the Kabardino-Balkarian State Agrarian University (KBGAU). The direction of its
solution has been established by introducing into practice the reconstruction of the concept of "the subject
of eco-ethno protection of a building and forms™ using computer design. Numerical calculations of the
stress-strain state (VAT) of a method for reinforcing floor structures to accommodate a greenhouse and
boiler room under the roof of the main building have been carried out.

Keywords: buffering, ellipse, demoecosystem, crossbar, phytocenoecological spectrum, biodiversity,
phytodiversity.

Beenenue

I'opon Hanbuuk cromuuma KBP — 3T0 yHuKanpHBIA cpeaHecTaTUCTHUECKUM ropoxa Poccuiickoit
@denepanyiv, CEIbCKOXO3AWCTBEHHOr0 MmpeAropHoro peruoHa bonsmoro  CesepHoro-Kaskasa.
PecriyOnuka, kak M cToNMIa SBISETCS LEHTPOM TIEIIero W TOPHOrOo TypuU3Ma C KpYIJOoroJUYHOU
OanpHEoJIOTHEN, U HEOOXOAMMOCTh COXpPAHEHMs €ro craTyca He HYKIAeTcsl B JI0Ka3aTelbCTBaX, HO OH
MOCTOSTHHO ~ MCTIBITBIBAET TMOTPEOHOCTH B MpeoOpa3oBaHWM. ITOT (EHOMEH  CIOCOOCTBYET
MHTEJJIEKTYaJIbHOMY M KYJIbTYPHOMY Pa3BUTHIO MTPOYKUBAIOLIUX HAPOJOB U TOCTEH ropojia U peciyOIInKH,
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a TaKKe HampaBlIAeT [0 OCOOOMY HANpaBIEHUIO JEATENbHOCTH JIIOAEH Uil COXpaHEHUs H
1eJIeHanpaBIeHHOMY (DOPMUPOBAHHIO BCETO PA3HOOOPA3Hs STHUYECKHX, SKOJIOTUYECKUX U HAIIMOHAIIBHO-
racTpOHOMUYECKHX JIAHAA(TOB.

IlocTanoBKa npo6ieMbl U AKTYaJbHOCTh. OCOOEHHOCTh U PA3HOCTOPOH-HOCTh XapaKTEPUCTUK
CTOJIMYHOTO TOpoJia onpeAenuin OydepKaluio 3aaad ero pa3BuTus emé Ha 3ape XX Beka [8], oOHaxumu
POTUBOPEUMBOCTh TPEOOBAaHUN K HHIMBUAYAIbHOMY CTPOUTEIHCTBY HOBBIX HHTEIUIEKTYalbHBIX W
byTypucTHYECKUX PaiiOHOB CaMOTro ropojia, 0COOEHHO B €ro I0KHOM 4acTH. 3HAYUTENIbHOE pacIliipeHHe
IpaB MECTHOT'O CaMOYIPAaBJICHUS, KOPEHHBIM 00pa3oM M3MEHWIIO HE TOJBKO COIUAbHO-OKOHOMUYECKUE
YCIIOBHS OpraHu3anuu (QyHKIHOHAJIHHON CHCTEMbl HACEJICHHBIX MECT, HO M NMPHUHLIUIHAIBLHO W3MEHHUIIO
OOIIECTBEHHYIO TOYKY 3pEHHs, KaK Ha OOIIECTBEHHO-KOMMYHUKAIMOHHYIO, TaK U Ha €ro COIHaJIbHO-
UEPAPXU-YECKYIO MOJIEIIb U IUTAHUPOBOYHYIO CTPYKTYpPY ropoja.

B uctopun apXuTeKTypbl HCIIOIb30BAaHUE HOBEHIINX TEXHUUECKHUX U TEXHOJIOIMUECKUX ITPUEMOB
MPOUCXOIIIO HEPABHOMEPHO M HE MPOXOAMIIO He3aMeTHO. KOMIIEKCHBIN M CUCTEMHBIA aHAIMU3 OIbITa
MPONUIBIX BpEeMEH MOATBEP)KIAECT, YTO B3aMMOIPOHUKHOBEHHE TPAIUIMOHHBIX U HETPaJUIMOHHBIX
ApPXUTEKTYPHBIX (OpPM, HOBEHIIMX KOHCTPYKTHUBHBIX IPUEMOB SBISETCS (PAKTOPOM KOHGIUKHIHOU
cumyayuu, BhIpOKaIOLIEHCs B AUCTAPMOHUY apXUTEKTYPHBIX QopM. /{7151 apXUTEKTOPOB 3TO CTAHOBUTHCS
HOPMOM M paccMaTpuBaeTCs KaK IIOSBJIIEHUE HOBBIX CTHJIMCTUYECKMX IPU3HAKOB B IPHUMEP;
CTHJIN3aTOPCKUMU OalleHbKaMU, OCTEKJICHHSI METAJUINYECKON KOHCTPYKIIMU, TEOMETPU3M H T. II.

B HOBOW apXWTEKTYpHOM NPAKTUKE MMEKT MECTO JBE ILIAHUPOBOYHBIE cUCTeMBbl. IlepBas —
«CBOOO/IHAS» — 3TO TOHATHS CUHTE3 Pa3HBIX CHCTEM, BTOpas — «KOMOWHUPOBAHHAS» — ATO KOTAa OJHA
IUTAHUPOBOYHAS CHCTEMa SIBIISIETCS TJIABHOM, a OCTalbHbIE €€ NOMOJHSIOT. B pe3ynbraTte CHCTEMHOTO
aHaJIM3a POAMIIACH HOBAsk KOHIEMIIUS Pa3BUTHS, UYTO CTAJIO OUEBUIHBIM: MUKPOPAHOH rOpoia T0JKEH KHUTh
U pa3BUBATHCS B HOT'Y CO BPEMEHEM.

B ycnosusix kopennozo uzmenenus coyuanvuo-skoHomuyeckou cumyayuu ¢ KbP u 6ypnozo pocma
nompebHocmell 8 npeodPA30EaAHUU UHMENLTEKMYAbHOL 20POOCKOU cpedbl 8 90 — e 200bl, He Mo2la He
0bocmpumvbcs cumyayus U ¢ peKOHCmpyKyuel cmapotl U Ho80U Yacmu 20pood, NPOBOYUPYsL Y4ACMHUKOS
CMpouUmenbHo20 npoyecca Ha HAPYUWEeHUA 3aKOHA O MOYeuHOU 3ACMPOUKY, npespaujas mpaouyuoHHoe
Hamuyue  NpOMuopeuuti  mexcoy  HeoOXO0OUMOCMmbIO  COXPAHEHUe  UCMOpPUYecKou  uacmu U
CMpoUmMenbCmeom 9K0-3MHO YOOOHBIX KOPNyco8 U 30aHull 8 HO8bIX pationax eopooa Hanvuuka.
Tosenaemcsa nocmynam, 20po0 HYHCHO pACCMAMPUBAMb KAK HCUBOU OP2AHUIM, A NPOYECC peceHepayuul 8
2paoocmpoumensbCcmae A6NIAen st NPUOPUMEMHbIM.

Ileapl0 W HAayuHOWi HOBM3HOI sBuserca paspabotka kommammeii «TAVIC-CHC» nox
pPYKOBOJCTBOM Ipodeccopa 3akypaeBa A. d. HOBOW KOHIENLUU apXUTEKTYpbl Pa3BUTHS MUKpopaiioHa
ropojia C BHEIPEHHEM IMOHITHUS «IIpeAMETa SKO-3THO OXPaHbl 37aHUNA M (QOpM», KaK COBOKYIHOCTH
CBOMCTB, MapaMETPOB M XapaKTEPUCTHK oObekTa [4, 8]. B moaTBepkaeHHe >TOMY — pa3BHBAIOIIHECS
BHYTPHU apXUTEKTYPHOI JeSATeNbHOCTH HAaNpaBICHUs — AU3aiiH U BUJMOJIOTHUS, T.€. KyJIbTypa U TPaaUILIUs
MPOXKHUBAIOLIET0 HAPO/1a, YTOOBI YAUBIATH CBOCH MYyApPOCTHIO Ha BEKa.

C uenbio u3y4eHus Mop(}hosIoruu TpaaUIMOHHBIX APXUTEKTYPHO-IIPOCTPAHCTBEHHBIX CUCTEM, OBLIO
npoBesieHo Oosee 20 CpaBHUTENBHBIX AHAIM30B CYIIECTBYIOIIMX KaMITyCOB YHHBEPCHUTETOB IO BCEMY
Mupy. Pe3ynpraTel NpenmecTBYIONIErO0 CPaBHUTEIBHOIO aHajiW3a IIHPOKOrO CIHEKTpa IapaMETPOB
KaMIIyCOB 110 BCEMY MUY, XapaKTEePU3YIOIIUX PErHOHAIbHbIE U HALIMOHAJIbHBIE OCOOCHHOCTH, MOKA3alH,
YTO Mpouecc uX (OpMHUPOBAHUS MPOTEKaa MOJ BO3ACUCTBUEM CIOXKHOTO KOMILUIEKCa Crenu(puYecKux
MPUPOTHO-KIMMATUYECKUX, HCTOPUUYECKHX, COLMAIBHO-I)KOHOMUYECKUX U ATHOKYJIBTYPHBIX (PAKTOPOB.
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Kak Bcerga, B UCTOPHH apXHUTEKTYphl IPU PEKOHCTPYKIMH, BKIIOUEHHUE HOBBIX TEXHUYECKUX U
TEXHOJIOTHYECKH HEOOXOJMMBIX 3JIEMEHTOB B 3JaHME JUIA HYXJ y4eOHOro mpolecca HEe MPOXOAUT
HE3aMETHO. DJIEMEHTApHBIM, a IOTOMY U HanboJee OYEBUIHBIM MPHUMEPOM IMOJO0OHOTO poja SBISETCS
IIUPOKO pacrpocTpaHeHHbId B HOKHBIX pernoHax mNpHEM pACHOJIOKEHHs TOA TNPSAMBIMH |
KPUBOJIMHEHHBIMH KpPBIIIAMH 37[aHUI: y4eOHO-HaydyHOH J1abopaTopuu, OpaHkeped, OOTaHWYeCKOro M
3UMHETO0 Cajia, pe3epBYapoB IS IOJ0rPeBa BOBI OT COTHEYHOM SHEPTUH, a TAKXKE KOTEIBHBIX C BEPXHUM
pacnpesielieHueM BOIbI.

Buenpenne STHX KOHCTPYKTHBHBIX HW3MEHEHHH, SHEPTUHM BO30OHOBISIEMBIX HCTOYHUKOB U
sHEeprocOeperaromx MPUEMOB O€3yCIIOBHO OyneT CrnocoOCTBOBATh MHOTO0O0Pa3vi0 PErHOHATBHBIX
ocobenHocTeil apxutekTypsl, B yacTHocTH KBI'AY. IIpu pekoHCTpyKIHMM 34aHUU TJIABHOTO KOpPITyca
UCTIOJIb30BaHUE IMOJOOHBIX TEXHOJOTUH MOXKET CYIIECTBEHHO YIYYIIUTh HE TOJBKO IHEPreTHUYECKUE
XapaKTEPUCTHKH, HO ¥ BHEIIHUH OOJIMK 3/1aHUI, a TPUEM YTEIIJICHUS OTPa)IAIOIINX CTEH 3/laHUH COCTOUT
B OCTEKJIEHMH (acaloB, cUCTeMa IPUEMOB IO3BOJISICT HUPKYJIUPOBATh HArpeBaIOMIEMYCsl BO3AYXY (CM.

pHUCYHOK 1).

Pucynok1. O0mmii Bua LUPKYISILUN TETIIOTO Pucynok 2. O6mmuit BUA pactooKeHus puresei
BO3JlyXa B OpaHXkepee

WuTerpanust cucteM JOMOJHUTEIBHOIO 3HEproodecneueHuss B apXUTEKTypy 3/aHuil B
OTIpeIeIeHHON cTeneHn OyIeT CIocoOCTBOBATh (POPMHUPOBAHUIO HALIMOHAIBHBIX, PETHOHAIBHBIX YEPT, T.K.
KOMILJIEKC ~HUCIOJIb3YeMbIX BO300HOBIISIEMBIX HMCTOYHUKOB HHeprun (BUD) sBaserca cyry6o
crienuPUUecKkuM ISl KaXJI0ro paiioHa M OOYCIIOBIIEH XapaKTEepOM KIMMATHUYECKUX YCIOBHH. JlaHHBIN
IIpUMEpP IOKA3bIBAET, YTO «COJIHEUHBIE» DHEPrOCHCTEMBI BBITOAHO BKIKOYAaTh B KOHTYp 3[aHUSA HE
OTIEIBHBIMU MOIYJISIMH, a 3aMellaTb MMM YacTH CTPOUTENBHBIX KOHCTPYKLIUHW — TEM CaMbIM OHH
BBITNOJIHSIOT IBOMHYIO (pyHKIMIO. UTOOBI pa3Meriath MHHOBAIIMOHHYIO YUE€OHYIO ayTMTOPUIO MO KPbIIIeH
3/IJaHUM BBIMYKIIOW (POPMBI TIIABHOTO KOpITyca, aBTOPaMHM MPEAI0kKEH HOBBIN CIOcO0 yCUIICHHS T10J1a, T
HE00X0IMMO IIPEAYCMOTPETh HaJICKHYIO0 HE3aBUCUMYIO KOHCTPYKIUIO purenei
(cM. pucyHOK 2), 4TOOBI BBLIEp)KaTh CTAaTMYECKHE W JWHAMHYECKHE HArpy3KH OT CTYJICHTOB H
pa3MEILEHHbIX THHOBALUOHHBIX TEXHOJIOTUYECKUX U3MEHEHUM.

Baxuneiimum  ortiuuumeM  pa3pa®oTKuM  mosia  y4eOHOM  ayaUTOpHM  SIBISETCS  HaJluuue
OOJIBIIECTIPONIETHBIX 0€30MOPHBIX YJIBTPACOBPEMEHHBIX HECYIIMX KOHCTPYKIMHM pHUreiei, HUMEIOHX
pa3IUyYHbIE TapaMeTpbl U XapaKTepUCTHKH. B cBOIO ouepenb Hamuyue B MPOEKTE OOJBIICTIPOJIETHBIX
cucteM TpedyeT 0co00ro BHUMaHMs K BO3MOXKHBIM ITPOorudam B Xo/1€ dKcIutyatauuu. st aroro Tpedyercs
IPOBECTH aHAJIM3 ONbITA MPUMEHEHHS COYETAaHUs CTAJbHBIX KOHCTPYKIIMOHHBIX Mpoduiei B KauecTBe
HeCylIlel YacTH U3-3a MPOTrnO0OB OONBIIETPOJIETHBIX COCTABHBIX KOHCTPYKLUH [5, 7].
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PacuérHast cxema KOHCTPYKIIH pUTeNIs IPeACTaBIeHa OalOYHON CUCTEMOI, [T KOTOPOM 3a/1al0TCs
IIPEJIBAPUTENbHbIE 3HAYEHUS JKECTKOCTHU, T'PAaHUUYHBIE YCJIOBHSI U BO3MOJKHBIE BAapUAHTBI 3arpyKEHHM.
Yacrora pa3OMBKM KOHCTPYKLIMM HAa KOHEYHBIC JIEMEHTHl HAa3HAYAIOTCA TaK, 4TOOBI OJHOBPEMEHHO
MOJIyYUTh JOCTOBEpPHBbIE pe3yNbTaThl. JlJil YCTaHOBICHHS HANPSKEHHO-IEPOPMUPOBAHHOTO COCTOSHHUS
(HAC) ycuneHHBIX KOHCTPYKUUH OBLTM MPOBEIEHBI YHMCICHHBbIE pacyETbl. PacyeTsl BBIMOIHSIUCH IO
METO/y KOHEUHBIX 3JIeMEHTOB Ha pacuéTHoM komriuiekce SCAD.

Jly1g 3TOTO B KauecTBe 00BEKTa UCCIEIOBAHUS pacCMaTPUBAETCS IPOJIETHOE CTPOCHHE JUIMHHOM L,
ceueHre Kortoporo BkimouyaeT N nuadparMeHHbIX sueek mupuHon 01, U BeicoTOM d2 Kaxmas. TosuHa

BEPXHHX IOJOK — O 1, HIDKHHX TIOJIOK — O 2, BEPTHKAIBHBIX CTEHOK — O 3. CXeMa HPOIETHOTO CTPOCHHUS
Y BUJI HATPY>KCHUS TTOKa3aHbl HA PUCYHOK 1.

s pacuéra ucCHoib3yeM MOJyOe3MOMEHTHYI0 TeOopuio, mpeasiokeHHyio B.3. BiacoBeiM u
pa3BHUBAaEMYIO HAMHU KaK PEryJIsIpHOTO CTPOEHUS B BUE MpoeKTa rosa ayautopud [ 1, 2, 3]. B cucreme nona
IpU 3arpyXeHUH HE PaBHOMEPHO paclpeieNieHHOW Harpy3kod KpydeHHs B KOpPOOYaTOM MPOJIETHOM
CTPOCHHH HE BO3HMKAeT, a BO3HUKAIOIIUN H3TrMOAroIIMe MOMEHTHI OIHKCHIBAIONICH BapHallMOHHBIMU
YPaBHEHUSAMHU U UMEET CIEAYIOUINM BU PUCYHKE 3.

Pucynoxk 3. Cxema mpos€THOTO CTPOSHUS U BHUJI HATPYKEHUSI.

ELV," (2),a,V," (2) + SV, (2) =éq2(z) , (1)

0,(2) = [q¥,(s)ds, G,(2)=[qW,(s)ds, Gy(2) = [q¥;(s)ds. (2)

Ine:  V,(z) — dyskumns 0606meEnHOro nporuda Oanku ¢ KECTKAM KOHTYPOM, V,(z) — TO xKe 3a C4€r

neopMaruy KOHTYpa CEYCHHUSI KOPOOKH, | — MOMEHT HHEPIIMH IIOIEPEYHOTO CCUCHHU,

8, =[[[¥.(s)ds | dF, S, =[[,(5)] ds,

Y. (s) — anmnpoOKCUMHUPYIOIIas byHKIUSA MOTIEPEYHBIX CMelleHu i npu u3rube;
Y, (s) — anmpoxcumupyromias GpyHkuus nedhopMaliu KOHTypa CeUeHHs.

[TonydeHHBIN pe3ynbTaT pENICHUS BApUAIMOHHON ypaBHEHUM B OOIIEM BHUJE OIUCHIBACTCS
cienyromuM obpazom (3), 4To MBI B JalIbHEHIIEM OyaeM HCIOJb30BaTh MPH MOJCITHPOBAHUHM CHCTEM
Ha/IEKHOCTH pacyeTa KopoO4aToro ce4eHus

ol ol
el2 L m &Y

X P) X4 'W:q(xlt) (3)
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Takum o00pa3oM, y37Ibl MOJENIHPOBATHCH B IUIOCKOM pacu€THOM cxeMod ¢ pa30HeHueM Ha
YETBHIPEXYTOJIbHBIE ~ KOHEYHBIE  DJIEMEHThl C  aHM3OTPONHBIMU  Xapakrepuctukamu. Otcroga
IIPOMEXYTOUHBIM BBIBOJl, 4YTO YCHJIMBAIOIIME D3JIEMEHTHl HY)KHO BBIIOJHUTh U3 PaBHOIPOYHBIX
JIByXTaBPOBbIX OaJlOK OJMHAKOBOI'O pa3Mepa C Y4YETOM HPOYHOCTHBIX IApaMETPOB 3JIEMEHTOB,
JIEHCTBYIOLMX YCUIIMI U YCIOBUH dKCIuTyaTauui [4, 8, 9]. [IpoBenéHHble pacueTsl O3BOJIWIH ONPEICTUTh
YPOBEHb HAIIPSKEHHM, XapaKTep UX pacHpeiesieHNs B 30He KOHTaKTa 3JIEMEHTOB y3J1a U Ae(pOpMaTUBHOCTh
u noaTBepawn BoisiBIeHHbIM Xapakrep HJIC. Takas uHXeHepHas METOIMKA pacuéTa U NPeJI0KEHHAs
KOHCTPYKLIMOHHAsI CHCTeMa MOATBEpAMIa HAIAEKHOCTh, IO3TOMY MOXET OBITh PEKOMEHIOBaH K
IIPAKTUYECKOMY ITPUMEHEHMIO [1].

BaxHO OTMETUTH, YTO OCHOBHBIM 31aHHeM, (popmupytomum obmuk KBI'AY, sBisercs dacan
ryIaBHOTO yuyebHoro kopmyca. I[loaToMmy mpobiiema coxpaHeHHsI HCTOPUYECKOTO BUJIA TIIABHOTO KOpIyca
npu MpeoOpa3oBaHUU IPEIyCMATPUBACTCA KaK IJIAaBEHCTBYIOIMK (paktop. BwiOOp, BmHChIBaeMbIid B
IU3aiiH TJIaBHOT'O KOpIyca MOJYJIBHOIO KOHTposibHO-TpornyckHoro nyHkra (KIIII) ¢ sxoHomuuyHON
OCBEILIEHHOCTBIO, a TAKXKE C LIEHTPOM YIPABIIEHUS IS IIPOITYCKa CTYIEHTOB UMEET CIEAYIOUINI BU, KaK
Ha pUCYHKeE 4.

Pucynok 4. O6muit Bua ¢acana c KIIII rmaBHOTrO KOpiyca

KIIIT ycranaBnuBaercs Ha 00BEKTaX ¢ BHICOKMM YpOBHEM Oe30macHOCTH, kouM siBisieTcss KBI'AY.
OT0 chneuuaisbHO BbIIEJICHHAs 30Ha Ha TEPPUTOPUU OXpaHSIEMOro OOBEKTa, MpeaHa3HAueHHas JUIs
KOHTPOJIA 32 BXOJOM M BBIXOAOM Jtojei. OCHOBHas 3amada — OOECHEeYHTh O€30MacHOCTh OOBEKTa,
NPEOTBPATUTH HECAHKIIMOHUPOBAHHBIA JJOCTYI M KOHTPOJIUPOBATH NIEpEMEIIEHIE BHYTPH HETO.

Pucynoxk 5. O6muii Bua amomuareBoro kapkaca KIIIT ¢ kpermeit nins KBI'AY

Onnako s toro, uroOsl KIIIT ¢ynxnuonupoBan 3¢ dekTuBHO, HEOOXOAUMO MPABUIBHO €ro
OpraHu30BaTh U OCHACTUTh BCEM HEOOXOAMMBIM 000pyJ0BaHUEM. B 3TOI cTaThe MBI HE MOXKEM IIPUBECTH
BCE JIETAJM OCHAILICHMS, HO OTMETHM KJIIOYEBble MOMEHTBHI MOHTa)Ka MPOCTOM JOCTYMHOW MOJYyJIbHOMN
KOHCTPYKIIMH QIFOMHHHEBOTO Kapkaca ¥ (OPMBI KPBIIIHX (CM. PUCYHOK 5). BiodHO-MOIymbHBIN Kapkac
(BMK) — 310 OBICTpOBO3BOJIMMBIE 37aHU MOAYJIbHOTO THTA. BMK 3HauMTEnhHO COKOHOMAT BpeMs U
JICHE)KHBIE CPEJICTBA, MOCKOJIBKY COOHMpAIOTCA B TEUCHHH 5 — 7 THEH B 3aBUCHMOCTH OT CIIOKHOCTH
COOPYKEHHSL.
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VY3KUM MECTOM TpU PEKOHCTPYKIMU TJIAaBHOTO Kopmyca ydeOHoro 3manusi KBI'AY Ha
MHHOBAI[MIOHHONH OCHOBE, SBJISI€TCSI HE TOTOBHOCTb K (DMHAHCOBBIM 3aTpaTaM Ha IOSBJICHHE HOBBIX
IIOMEIIIEHUH, 0CO003HAYUMBIX Y4€OHO-HAYYHBIX ayAUTOPUN M KOTEJbHON HA KpPBILIE C paclpesieleHueM
TEIlJIa CBEPXY BHHU3.

[Tpu moctpoenun yuebHo-nayunoi ayauropuun KBI'AY mo neyeOHBIM TpaBaMm M SK30THUECKUM
pactenusiM KaBkasa Ha KpbIIlIe TIIaBHOTO KOPILYCa «C HYJIS» PasyMHBIM SIBJIIETCS IIOATAIIHOE BHEIPECHUE
CHCTEMBI, KOTOpas 10JDKHA MOAPa3yMeBaTh BO3MOXHOCTh (DYHKIIMOHMPOBAHUS B CIEIYIOLIUX PEXUMAX:
ABTOHOMHBIM, PEXXHUM ONBITHON SKCIUTyaTallil, KOMMEPUYECKUI M IITATHBINA JUIS MPOBEIEHUS y4eOHOTO
nporecca. OOmu BUJ pa3MEICHHON OpaHKepel U OOTaHMYEeCKOTo Cajia Ha KPBIIIE TJIABHOTO KOpITyca,

KaK I0Ka3aHo Ha pUCYHKeE 0.

Pucynok. 6. O6muii BU opaHkepeil Ha Kpbllle INIaBHOI'O KOopIyca
[Tocne TmarensHOrO MccnenoBanus (Guopsl nmpearopHsix paiioHoB CeBepHoro Kaskaza u KBP,
HaMH [1OATOTOBJIEHB! (PUTHIIEHO3KOIOIMUECKHH CIIEKTp JIEKAPCTBEHHBIX M PEJIMKTOBBIX pacTeHui: JIecHOH,

JlyroBopaBHUHHBIN, CyOanbnuiCKui, Kak MMOKa3aHbl HA PUCYHKE 7.

T'opeuaBka cunuit MBITHHUK KeNThII MpbITHHK
cepeOpsTHHBIH

PI/ICYHOK 7. OUTHUIICHOAKOJIOTHYECKUI CIICKTDP JICKAPCTBCHHLIX U PCIIUKTOBBIX paCTeHI/Iﬁ

[ToMrMoO TIpeICTaBICHHBIX BHIIOB €CTh HEMAJO PAaCTCHUH, MEPCIIEKTUBHBIX ISl HCIIOIB30BAHUS B
KadecTBe OQUIMATbHBIX (Apeayibl JEKapCTBEHHBIX W POJCTBEHHBIX) B HAPOJHOW MEIUIIMHE, KOTOPHIC

JIOCTOMHBI HU3YUCHUA, UX HCCKOJIbKO COTCH BUIOB.
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VIK 621.311.2

INPUMEHEHUE MUKPOI'SC V1A 9JTEKTPOCHABKEHUA
TPYJHOAOCTYIIHBIX TEPPUTOPUU BBICOKOI'OPbA

AabopoB HW.JI., TOKTOp TEXHHYECKUX HayK, mpodeccop, 3aBenyroImuil Kadeapol -HKOJOTHH U
TeXHOCHEPHOM 0€30MacHOCTH CKI'MUT'TY), PYKOBOJIUTEIH ornena  I'eodusnueckoro
uHcTUTYyTa  BnaaumkaBkasckoro — Hayynoro  nentpa PAH.  E-mail:  ekoskgmi@ramblr.ru;
3opuna WM.IO., npenonasarens-uccnenosarens, dineH-koppecnonaeHT MAHOD, Cesepo-Kaskasckuii
ropHo-Metajrypruueckuid  MHCTUTYT (I'ocynmapcTBeHHBIN TexHonormueckuit yHusepcurer) CKI'MU
ITY);

AHHOTaUM$: omMcaHa pazpaboTaHHAs aBTOpPAMU I'e€HEpPAaTOpHAs yCTAaHOBKA — KOHCOJbHass MHUKpol DC
MaJIol MOIIHOCTH, IIPEHA3HAYEHHAsl, B OCHOBHOM JJIsi IPUMEHEHHUS B TPYAHOJOCTYIIHBIX TEPPUTOPUSIX
BBICOKOT'OpbSl. Y CTAaHOBKA SIBJIIETCS KOMIIAKTHOM, NMEPEABMKHOM, OECIIIOTUHHON, JIETKO MOHTUPYETCS U
JEMOHTUPYETCS, IPAKTUUYECKH HE BIIMAET HA HKOJIOTUIO TOPHOW TEppUTOpUU. [l OLEHKU BO3MOXKHOM
MOIIHOCTH KOHCOJIbHOM MUKpOI'DC mpu €€ ycTaHOBKE B KOHKPETHOM MECTE, IMPENJIOKEHAa METOAMKA
pacuéra MOIIHOCTH pedHoro noroka. KoHcrpykuus koHcoapHOM MUKpol ' DC mo3BOMISIET AOMOJHAThH €€
BETPOI€HEPATOPOM M COJHEUHBIMM IIAHEISAMH, YTO HE TOJIBKO YBEIMYUT MOILMHOCTh YCTAHOBKHM, HO U
CYIIECTBEHHO MOBBICUT HaJI&KHOCTb IEKTPOOOECIeYeHUsI TOTpeOuTeNs.

KiroueBbie cioBa: mMukpol DC, TpyIHONOCTYIIHBIE TEPPUTOPHH, BBICOKOIOphE, 3IJIEKTPOCHAOXKEHHE,
BO300HOBJISIEMBIE HCTOYHUKH SHEPTHH, YCTOHYUBOE pa3BUTHE.

THE USE OF MICROHYDROELECTRIC POWER PLANTS TO SUPPLY ELECTRICITY
TO HARD-TO-REACH HIGHLAND AREAS

Alborov I.D., Zorina L.Y.

Abstract: A generator set developed by the authors is described. A low-power cantilever microhydropower
plant designed primarily for use in hard-to-reach high-altitude areas. The plant is compact, mobile, damless,
easy to assemble and disassemble, and has virtually no impact on the mountainous environment. To
estimate the potential capacity of a cantilever microhydropower plant when installed in a specific location,
a method for calculating the river flow rate is proposed. The cantilever microhydropower plant's design
allows for its integration with a wind generator and solar panels, which not only increases the plant's
capacity but also significantly improves the reliability of the power supply to the consumer.

Keywords: micro hydroelectric power plants, hard-to-reach areas, highlands, electricity supply, renewable
energy sources, sustainable development.

Beicokoropnsie Tepputopun CeBepHoro KaBkaza, kak MpaBHII0, HE OXBAYEHBI IEHTPAIIM30BAHHOMN
CUCTEMON 3HeprocHaOXeHus, 4YTO CO3JaeT TPYAHOCTH B HX BHeproodecrneueHuu. lcmonb3oBaHue
IPUBO3HOTO HHEPTrEeTHYECKOTO ChIPbs (AM3EIBHOIO TOIUIMBA M T.I.) SBISETCS JOPOTOCTOSIIMM U
HKOJIOTUYECKH BPEAHBIM METOJOM pelleHus npoOsieMbl. I[IpocThIM 3KOJOTMYECKHM YHCTBIM H
DKOHOMHUYECKHA BBITOJHBIM SIBIIICTCA INPUMEHEHHE TE€HEPATOPHBIX YCTAHOBOK, MCIIOJIB3YIOIINUX
B0300HOBIsIeMble UCTOYHUKH 3Heprun (BUJ) — Mukpol DC, conHevHbIX naHesel, BeTporeHepaTopoB U
T.1. OTpULIaTeNbHBIM CBOMCTBOM, Xapaktepusyromum BUD, aBiseTcsa HU3Kas MIIOTHOCTh M PACCETHHOCTD
€CTECTBEHHBIX YHEPreTUYECKUX MOTOKOB, HAIPUMEpP, BETPO M COJIHEYHBIX JIy4ed. DTO OTPHULATEIBHOE
CBOMCTBO HE OTHOCUTCS K BOJHBIM IOTOKaM (OOJBIIMM W MaJbIM peKaM), KOTOpble, KaKk H3BECTHO,
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COCPEIOTOUYEHBI B COOTBETCTBYIOIINX PyCiaxX MM MOTYT OBITh JOCTATOYHO MPOCTO CKOHIIEHTPUPOBAHBI J10
HEOOXOIUMBIX pa3MepoB (KaHAIbI, PyKaBa U T.I1.).

Ecin  paccmarpuBaThCsi KOHLEHTPATOpPhl BO3JAYIIHBIX IIOTOKOB — TO 3TO TI'POMO3JAKHUE
JIOPOTrOCTOSIIINE COOPYKEHHsI, KOTOpbIE, KaKk IPaBUJIO, HeocTaTOYHO 3¢ dexTuBHbl. Kpome Toro, sHeprus
JBIDKYILEroCsl IOTOKa, KaK H3BECTHO, MPSAMO IPONOPLUUOHANBbHA IUIOTHOCTH (DPU3MUECKOro areHra,
00pa3yroero NoToK. 3/1eCh ClelyeT OTMETUTh, YTO IUIOTHOCTh BOJIbl, MpeAcTaBisomeil Gunueckuii
areHT notoka MuUkpol DC, npubIM3UTENBHO HA MOPSI0K BbIIIE INIOTHOCTH BO3/yXa.

BcenenctBue 3TMX OpUYMH B KauecTBE OCHOBHOIO T'€HEPATOPHOIO  YCTpPOMCTBA  JUIs
HHEProo0eCreYeHusl TPYTHOJOCTYIIHBIX TEPPUTOPHIA BBICOKOTOPBS MOXXHO OPHEHTHPOBATHCA Ha
Mukpol DC, Tem GoJiee YTO THAPOTIOTEHIIMAN TOPHBIX PAailOHOB BCIIEICTBHE OOJIBIIOTO KOIMYECTBA MAIIBIX
PEK JOCTaTOYHO BEIHK M TPEACTaBIsgeT co00W nudpy, ropazgo NPEBHIIAIOIIYI0 YHEPreTHUYECKUE
HNOTPEOHOCTH HACETIEHUS TPYIHOIOCTYIIHBIX TEPPUTOPHIL.

ABTopamu Obu1a pazpaboTaHa NepeBIKHas OECINIOTHHHAS MMIPOreHepaTopHasi yCTaHOBKa MaJIOi
MOIIHOCTH JIONIACTHOTO THUIIa, pa3MellaeMas Ha KoHcoibHOM omope [1]. Ha pucynke 1 cxemarnyecku
n300pakeHa MUKPOTUPOIIEKTPOCTAHIMS (MUHUTUAPORJIEKTpOocTaHIMs ). OHA COCTOUT U3 HECYLIEH paMbl
1, TuapOTYpOMHBI 2 C TOPU30HTAIBHON OCBhIO BpAIllEHUs, HU3KOCKOPOCTHOI'O 3JIEKTpOreHepaTopa 3, Baj
KOTOpPOT0 COEJMHEH HENOCPEACTBEHHO C BaJOM 4 TUAPOTYpOMHBI 2, CHAOKEHHBIM MOAIIMIHUKOBBIMU
onopamu 5. Hecymas pama 1 ycraHoBiieHa Ha cama3kax 6 € BO3MOXKHOCTbIO TOPHU30HTAIBHOIO
nepeMenieHus: BoJb Bana 4 ruaporypounsl 2. [loammnHukoBele onopel 5 Bajia 4 rUAPOTYpOMHBI 2
YCTaHOBJIEHBl B ONOPHOM OJIOKE 7, 3aKpEeIIEHHOM Ha BEPTUKAJIbHBIX cajla3kaX 8 C BO3MOXHOCTBIO
BEPTUKAJIBHOIO IepeMelieHus. BepTukaibHble cana3ku 8 yCTaHOBJIEHBI BHYTpPHM Hecylied pambl 1 ¢
BO3MOXHOCTbIO TOPHU30HTAJIBHOIO MEpeMEIleHUs] O cana3kaM 9 B IONEpPEeYHOM OCH BpAallEHUs
TUAPOTYpOUHBI 2 HamNpaBlIeHUHU. DJIEeKTporeneparop 3 cHaOxkeéH peaykropom 10, cBsS3aHHBIM C BajioMm 4
THJIPOTYpPOMHBI 2 U BpalllaoLIelcss CUCTEMOM 3jIeKTporeHeparopa 3, u coequHEH ¢ mpeodpazopareneM 11
IJEKTPUYECKOTO HAMPSKEHUSI B YA00HYIO JUIsl TOTpeduTesns Gopmy.

K notpeGitemio

Pucynok 1

KoHconbHass MUHHUTHAPO3JIEKTpOCTaHIMSA padoTaer cieayroumm oOpa3zom. Hecymyio pamy 1
YCTaHABJIMBAIOT HAa OJHOM U3 OEperoB pekH. 3aTeM JIOMACTH THIPOTYPOUHBI 2 YCTaHABIUBAIOT B TOTOKE
BOJIbI HA HEOOXOIMMYIO TITyOUHY 3a CUET IepeMelIeHHs OIOPHOro Oyoka 7 1o canazkam 6, 8,9, BeiOupas
OINITHMAJIBHOE PACTIONIOKEHHE JIOACTE B MOTOKE ¢ y4ETOM penbeda MECTHOCTH M HAIpaBlICHHS pycia
pexu. [log neiicTBreM nMoToka BOJIbI JIOMACTH FMAPOTYPOUHBI 2 HAUWHAIOT BpALAaThCsl, COO0IIast BpallleHue
Bally 4, ¢ KOTOphIM OHHU XECTKO coenuHeHbl. Bam 4 uyepe3 peaykrtop 10 mnepenaér BpaiieHue
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AIIEKTPOTreHEPaTopy 3, B KOTOPOM MEXaHHUYECKasi SJHEPTUs BPALCHUS NTPE0Opa3yeTcs B ANEKTPHUECKYIO U
naiee mepemaéres moTpeduTenro uepe3 mpeoOpasoBarens 11, B KOTOPOM BBIXOJHOE HAIMPSIKCHHE
reaepaTopa npeobpasyercs B yA00HYI0 JUtsl ToTpeOnenus Gopmy.

KoHconbHOE pacnosiokeHue yCTPOWCTBA IO3BOJSET MCIOJIB30BaTh €ro IPUMEHHUTEIbHO K
YCIOBHUAM OJHOro Oepera, 4yTo MOBBINIAET 3(PPEKTUBHOCTh W HCKIIOYACT JOINOJHUTEIbHBIE PAOOTHI,
CBsI3aHHBIE C IIOATOTOBKOM Apyroro 6epera 0COOEHHO B YCIOBUAX CI0XKHOTO pelibeda, I1e TeYEHUEM PeKU
(bopmupyrOTCs pasHble 110 reoMeTpun Oepera. B ycioBusSX TOpHBIX PEK, yallle BCEro, IPOTUBOIOIO0KHbIE
Oepera GpopMHUPYIOTCS TIO-pa3HOMY: OJIUH Oeper MoJjoruii, a npyroi kpyroit. Canaszku 6, 8§ 1 9 O3BOJISAIOT
0e3 TPUMEHEHHUS CIIOKHBIX YCTPOMCTB W TPOBEACHUS JOMOJHHUTENBHBIX pPabOT pacloIOKUTh
THIPOTYpOMHY 2 MaKCHMAJbHO PE3yJbTAaTHBHO IO OTHOILICHHWIO K TOTOKY BOJbI, YTO CYIIECTBEHHO
NOBBIIAET 3P (HEKTUBHOCTH IKCILTyaTaLNH.

[Tomumo yka3zaHHBIX paHblle KOHCOIbHast MUKpol DC uMeeT cienyromnye npeumMyiecTna:

- He TpeOyeT CTPOUTENIbCTBA IJIOTUH;

- He TpeOyeT 0TBO/Ia BOJIbI B PyKaBa;

- KOMIIaKTHas;

- HMeeT HU3KYI0 CTOMMOCTb;

- [epeABHXKHAS;

- JIETKO JIEMOHTUPYETCS U TPAHCIOPTUPYETCS;

- WMeeT BO3MOXXHOCTb IIOJICTPAaWBaTBhCS IO CIOXKHYIO KOH(MUTYpaluio OeperoB peyHoro

MIOTOKA;
- HMeeT KOHCTPYKTHBHYIO BO3MOXXHOCTb JlomoJIHEeHHsT aApyrumu  BHOreneparopamu
(BeTporeHepaTopoM, COTHEYHBIMU MAaHENISAMU U T.11.);

- B CWJIy HeOOJBLIMX pa3MepoB M MPOCTONM HH(PACTPyKTypbl HE3HAUUTENILHO BIMIET Ha

€CTECTBEHHBIN NIPUPOIHBIN NTEH3aK;

- MPOCTOTa MOHTaXa, JEMOHTa)Xa U YTUIU3aLUH;

- BO3MOXKHOCTb H30€XaTh OINACHBIX NPUPOJHBIX AaHOMANUM (pa3nuB PEKH, yparaH M T.II.)

NepeMelIeHNEM YCTaHOBKH B 0€3011aCHOE MECTO U YACTUYHBIM JEMOHTAXEM;
- OTCYTCTBHE CYUIECTBEHHBIX TEXHOI'CHHBIX IPOSABIEHUN M, CJIEIOBATEIbHO, BbBICOKAS
DKOJIOTUYHOCTB;

- JIETKO MHTErpUpYeTCs B TEPPUTOPHANIBHBIN Kitactep BUD.

[Ipexne yeM NpUMEHUTh KOHCOJIbHYIO0 MUKPOI DC 111 KOHKPETHBIX Lieeld HEOOXOAMMO OLIEHUTh
MOITHOCTb U SHEPrHI0 NOTPEOUTENS, U SHEPreTUUECKUI MMOTEHIMANl PEUYHOTO MOTOKA, Ha KOTOpOM OyneT
ycraHoBieHa Mukpol' DC. Jlns pacuera MOIIHOCTH M JHEPIrUM PEYHOTO MOTOKA MMEIKTCS pa3ivyHbIe
METOJMKH, B KOTOPBIX HCIOJIb3YIOTCSI B KQU€CTBE MCXOHBIX BEJIMYMH YKJIOH, MaJIEHUE BBICOTHI, PACXO]L
BOJIbI, CpPEIHsSI CKOPOCTh IOTOKA, IUIOIIA[b <OKUBOTO» CEYEHMs] paboyero opraHa — Ha KOTOPYIO
BO3JICUCTBYET PEYHON TOTOK U T.A. ABTOPHI MpeaiaraloT MPOCTON CIOCO0 OMpeaesieHuss MOIHOCTH |
SHEPTrUU PEYHOTO MOTOKA, OCHOBAHHBIN Ha (PyHIAMEHTalIbHBIX COOTHOLIEHUSX (U3MKHU. EcTecTBEHHBIH
SHEepPreTUYecKuil MOTOK (BO3/1yXa, BOAbI) 00aiaeT KuHeTuueckoi sneprueit W, Jx, paBHoi
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W "2(3)

rae M — macca (Bo3ayxa, BOJbI), KT; V — CKOPOCTh TIOTOKA, M/C.
Jlanee OynemM rOBOPHUTH O Macce M BOABI (WK APYroro (GU3MYECKOTO areHTa, MpeICTaBiIsIoNIero
MOTOK), MPOTEKAIOIIET0 Yepe3 MOMEePeuHOe CEYeHHE S CO CKOPOCTHIO U, KOTOPYIO MOXHO BBIUUCIHUTH IO

dbopmyie
my= pSv (4)
IJie p — IIOTHOCTH (PU3HYECKOTO areHTa, MPEACTABIAIONIEr0 HOTOK, KI/M>,
[ToxncraBus (4) B (3), nonyuum

2
W, = 22 = 0,5p5v3 (5)

5 =

ITockonbky B (opmyne (5) yyacTByer macca m, (PU3MYECKOrO areHTa, MPOTEKaIoLIero 4epes
cedyeHue S 3a 1 cekyHIy, TO MOXHO TOBOpUTh, uTO (opMyisa (3) xapakTepuzyeT MOIIHOCTb IOTOKa
(Harpumep, BOJBI I BO3YyXa).

TakoM o00pa3oMm, MOIIHOCTH TNOTOKAa MPOHNOPLMOHAIbHA IJIOTHOCTH (PU3MUYECKOro areHTa,
o0pa3ylolero MoTOK, IUIOLAJd IHOTOKa B CEYEHMHU, MNEPHEHIUKYISIPHOM HAIPABICHUIO IOTOKA, U
CKOPOCTH IOTOKa B Ky0e.

PaccuntaB MOIIHOCTH, KOTOPYIO MOKHO T€HEpUPOBAaTh OT pPEYHOrOo IOTOKAa, U, HMeEs
IHEPTEeTUYECKUE XAPAKTEPUCTUKH IOTPEOUTENICH, MOXKHO OIPENEIUTh OCHOBHBIC JKCIUTyaTallHOHHBIE
napaMmeTpsl IpoektupyeMoit Mukpol 9C, paccuutarh €€ KOHCTPYKTUBHBIE COCTABIISIOLIHE.

IIpumenenne wMukpol DC MOXKHO [ONOJHUTH YCTAHOBKAMM BETPO U TeIMOreHepanuei,
pacIoO’)KUB MX IO BO3MOXKHOCTH B HEMOCPEJICTBEHHOM OJIM30CTH OT MOTpeOHTeNsT WIM CO3]aB
aBTOHOMHBIM MHOTO(YHKIIMOHANBHBIN 3HepreTndeckuii kommiekc (AMOK) nHa ocHoBe Mukpol'DC c
N00aBJIEHUSIMH K HEH COJIHEUHBIX MaHesel U BeTpOyCTaHOBKH (Tpuokiactep BUD).

B cuny He60b110I MOIIIHOCTH, MalbIX Pa3MEpPOB U OTCYTCTBUS KAaHUTAJIbHBIX COOPYKEHUH JUIs
pasmemennss MuKpol DC (unu  coorBercTBeHHO AMDK) 5sKoNOrHYEecKOe BIWSHHE MPUMEHEHUS,
paccMoTpeHHOro Tpuokjactepa BUD Ha okpykaroollyro HOpUpPOJIHYIO cpely OyleT HEe3HAUMTEIbHBIM.
l'opa3zno Oonee 3HauMTENbHBIM OyJET BIMSHUE Ha JKU3HEOOECIEUEHHE M BO3MOXKHOCTH YCTOHYMBOIO
Pa3BUTHS OTAAJIEHHBIX TPYJHOJOCTYIHBIX TOpHbIX TeppuTopuil (OTI'T).

Baenpenne AMOK unn coOTBETCTBYIOIIMX TPHOKIACTEpoB BHMD MOXKET CyllleCTBEHHO YIy4IlIUTh
cutyanuio 1o sHeproodecrnedenuto OTI'T. DTo B cBOIO o4epenb MOBBICUT KAYeCTBO KU3HU IMOCEJIEHUS
BBICOKOTOPbSI, CO3AACT YCIOBHS AJI1 OCBOCHMSI HOBBIX TEPPUTOPHH, YIYUIIUT 3KOJOTUYECKYIO CUTYaIUIO
B PETHOHE.

[Tomumo xonconbpHON MUKpol DC B CKI'MU (I'TVY) pa3pabaTsiBatoTcs TeHEpaTOpPHbIE YCTAHOBKU
Ha BUD pasznuyHoro npuHmuna nedcTBUs U pa3iIMyuHbIX CIOCOO0B peanu3anuu [2,3,4]. AKLeHT nenaercs
Ha TUOpUHbIE YCTAaHOBKH, TO €CTh YCTAHOBKH, COUETAIOLIUE B ceOe reHepaTophl PA3IMYHOTO MPHUHIIUIIA
NEeICTBUS, HApUMeEpP, BETPOrEIMOI€HEPaTOp, BhIPAOATHIBAIOIIMM OJHOBPEMEHHO 3JIEKTPOIHEPTUIO OT
JeMCTBUSL COJHEYHBIX Jyded U BeTpa. ['MOpHIHBIE YCTAaHOBKM HMEIOT OOJIBIIYI0 HEPreTHYECKYIO
CTa0MIIBHOCTh, YeM MOHOT€HEPATOPHBIE, UCIIOB3YIOIINE TOIBKO OuH TUI BUD.

Mmnorue paspabareiBaemMbie B CKI'MU (I'TY) reneparopHsle yctaHoBkM Ha BUD moryT ObITh
UCIIOJIb30BaHBbI JUIs 3HEproodecneueH s MoTpeduTeneld B TpyJHOAOCTYITHBIX TEPPUTOPHIX BHICOKOTOPBS,
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MOCKOJIBKY TPUHIIMIIBI, TOJOXEHHBIE B OCHOBY pPa3pabOTKU KOHCTPYKIIMH TaKUX YCTaHOBOK 3apaHee
YUUTHIBAIOT NPHUPOIHBIE YCIOBHUS TOPHBIX TEPPUTOPUM, HEOOXOJAMMOCTb COXPAHEHHS YHUKAJIbHOU
KpacoThI Mei3aka, MHOT000pa3us GJIopsl U (hayHbI, BO3MOXHOCTh OJJHOBPEMEHHOT'O UCTIONB30BaHust BUD
pa3IMYHOTO THUMA: TOPHBIE DPEKH, COJHIE, BETep, TEIUIO 3eMJIM M TaK Jalieeé — TPHOKIACTEPbl U
teTrpaknactepsl BUD.

[Ipu BHenpeHUH reHepaTopHbIX ycTaHOBOK Ha BD HeoOxoaumo cobio1aTh COOTBETCTBYIOILIUE
Ipa)XIaHCKO-TIPaBOBbIE HOPMATHUBHI U, IO BO3MOKHOCTH, UCIOIb30BaTh MOAAEPKKY rocyaapctBa. OnHum
U3 OCHOBHBIX JIOKYMEHTOB, OINPEACNSIIONIUX MOJUTUKY TOCYAapCTBAa B OTHOIIEHUH HpumeHeHuss BUD,
sBisiercs: Pacniopsikenue I[pasutensctBa Poccuiickoit ®eneparnuu ot 08.01.09. [5]. B atom nokymente
MPEAYCMOTPEH 3HAYUTENIBHBIA POCT MPOU3BOJICTBA AIEKTpo3Hepruun ot BUD.

VYyuThiBasi CyIIECTBEHHbBIC MOJIOKUTENIbHbIE XapakTepucTuku MUKpOl KIC MOXHO HaZesThCs Ha
€€ MHMPOKOE MPUMEHEHHUE B TOPHBIX YCIOBUSIX.
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AHHoTanms: B cratee paccMOTpeHBl OCHOBHbBIE (DAaKTOphl MPOM3BOJICTBEHHOW Cpepbl,
XapakTepHBIE U1 MHOTUX NPOMBINUICHHBIX peanpustuii CesepHoit OceTuu, X BO3AEHCTBHUE HA
OpraHu3M 4esI0oBeKa U Mepbl NPO(UIAKTUKH 3a00JI€BaHUM, BBI3BIBAEMBIX UMH.

KnouyeBble cji0Ba: NpPOM3BOJCTBEHHAs Cpela, BpeIHbIE M ONacHble (akTopbl, BHOpamus,
IIPOU3BOJCTBEHHBIN LIyM, IIbLJIb, XUMUYECKHAE BEIIECTBA, MHTOKCUKALUS

HARMFUL AND HAZARDOUS FACTORS OF THE INDUSTRIAL ENVIRONMENT
AND THEIR IMPACT ON THE HUMAN BODY

Osikina R.V. Glazov A.P.

Abstract. The article examines the main factors of the production environment, characteristic of
many industrial enterprises in North Ossetia, their impact on the human body and measures to
prevent diseases caused by them.

Keywords: production environment, harmful and hazardous factors, vibration, industrial noise,
dust, chemicals, intoxication

ITpobnema 3amuThl YenoBeKa B PAa3IMYHbIX YCIOBUSAX €ro OOMTaHMS BO3HUKJIA OJHOBPEMEHHO C
NOSIBJICHHEM Ha 3eMJle HAalluX AANEKUX NpeakoB. C TEUEHUEM BPEMEHM CTAIU MOSBISTHCS ONACHOCTH,
TBOPIIOM KOTOPBIX CTaj CaM YeJOBEK.

B Hacrosiee Bpemst 4enoBek 00JIbIIe BCETO CTPAAET OT UM KE CO3/JIaHHBIX oracHocTel. Toapko B
JIOPO’KHO - TPAHCIIOPTHBIX €KEr0JHO OTM0at0T COTHU ThICSY UeIoBeK. J[eCATKH ThICAY JII0JeH CTaHOBSTCA
KEpPTBaMH aKoroJisi. ThICSYM YelloBEeK MOruOaroT Ha mpou3BojacTee [1].

CraTtucTuyeckre 1aHHbIE CBUIETEIbCTBYIOT O TOM, UTO JIFOAM NOTHOAIOT, CTAHOBATCS] MHBAJIMJIAMU
U OOJBHBIMM OT OINACHOCTEH MPUPOAHOTO, TEXHOI'€HHOTO, aHTPOIOTE€HHOro, OHOJIOIMYECKOro,
HKOJIOTHUYECKOTO, COLTUAIBHOTO MPOUCX 0K ICHUS.

OnacHocT MO CBOEH MHpPUPOJE BEPOSTHBI (T.e. CIy4aiHbl), MOTEHIHAIbHBI (T.€. CKPBITHI),
NEPMAHEHTHBI (T.€. TOCTOSTHHBI, HENPEPBIBHBI) U TOTAJIbHBI (T.€. BCEOOIIH, BCEOOBEMITIONIN).

CrnenoBatenbHO, HET Ha 3emile 4YeloBeKa, KOTOPOMY HE yrpOoXaroT OMacHOCTH, HO, 3aTO €CTh
MHO>KECTBO JIFOJIEH, KOTOphIe 00 ITOM He 1Mo03peBaroT. X co3HaHue paboTaeT B pexXuMe OTUYKIEHUS OT
pEATbHOM KU3HH.

Lenp nanHoil padoTbl - pacCMOTPETh MOHATHE 3ALIUTHI YEJIIOBEKA U OKPYXKAIOUIEH Cpeasl OT
BO3/ICUCTBHUS BPEIHBIX U OMACHBIX (PAKTOPOB MPOU3BOJCTBA, & TAKXKE €r0 COCTABIISIONIME U NPABOBbIE
ACTIEKTBHI.
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B mpouecce obecrnieyenuss 0€30MaCHOCTH YEJIOBEKAa B YCIOBHUSX MPOM3BOJCTBA PEATU3YIOTCS
OTIpeieIEHHBIC METO/IbI U CLIOCOOBI 3AIHUTHI.

B 3aBucHMOCTH OT KOHTaKTa paOOTHHKA ¢ BUOPHUPYHOIIUM 000pYIOBaHUEM PA3THYAIOT MECTHYIO
u o0uryro BuOpanuu. MectHas BUOpalusi BO3JCICTBYET Ha OTENbHBIE YAaCTH OpraHu3Ma paboTaroIlero,
oOmrast BUOpaIus BO3ACHCTBYET Ha BECh OPraHU3M.

MecTHast BuOpanusi Majioid WHTEHCUBHOCTH MOXKET OJIaromnpusiTHO BO3/JEUCTBOBATH Ha OPTaHU3M
YyelioBeKa, yJaydllaTh OOIlee COCTOSHHME, YCKOPSATh 3a)XXUBJICHHE PaH, BOCCTAHABIUBATh TPOPUUECKHE
W3MEHEHUS, YAyUllIaTh COCTOSHUE LICHTPAJIbHON HEPBHOM CUCTEMBI.

CucremaTideckoe BO3JICHCTBUE 00X BUOpAIIMi MOKET BBI3BIBATH TOJIOBHBIC 0OJM, HAPYIICHHUE
CHa, CHHXKCHHE PabOTOCIMOCOOHOCTH, HAPYIICHHUE CEPICYHON JEATEeIbHOCTH; MPUBECTH K HAPYIICHUSM
dusnonornueckux GyHKIMA OpraHu3Ma, CBI3aHHBIX C TIOPAKEHUEM IIEHTPATbHONW HEPBHON CHCTEMEI.

IIpou3BOACTBEHHBIH IIYM - COBOKYITHOCTh 3BYKOB, KOTOpPHIE BO B3aUMOJICMCTBUU OKa3bIBAIOT
HEeOIaronpusITHOE BO3ACHCTBHE HA OPraHU3M YeIOBEKa, MEIIAIOT €r0 TPYJOBOU AESITEIbHOCTH.

[ToctosinHOE AeiicTBHE MPOU3BOACTBEHHOTO ILIyMa MOXET BbI3BAaTh 3a00JIEBaHME KETYJOUYHO -
KUILIEYHOTO TPakTa, MPUBECTH K HAPYIICHHIO (DYHKIMOHAIBHOTO COCTOSIHUS CEpPICYHO - COCYAUCTOU
CHUCTEMBI,

BoszeiicTBue mryma MOXKET NMPHUBECTH K COYETAHHIO MPO(PECCHOHATBHONH TYroyxoCcTH (HEBPHT
CIIyXOBOTO HEpBa) ¢ (YHKIHMOHAIBHBIMH PACCTPONCTBAMM IIEHTPAJILHOW HEPBHOM, BETE€TATUBHOM,
CepACYHO - COCYAMCTOW M JIPYI'MX CHUCTEM, KOTOPBIE MOYKHO paccMaTpHBaTh KaK MpPOQeCcCHOHATHHOE
3a00JieBaHKE - IIIYMOBYIO 00JIe3Hb. [2]

Bo3zaeiicTBue nmpoMBINLIEHHON NBLIM Ha OPraHU3M YEJIOBEKAa MOXET MPUBECTU K PA3TUYHBIM
3a00JIeBaHUSIM.

Paznuyaror cnemmduueckue W Hecnenuduueckue MbuieBble Nopaxenus. K cnenuduyeckum
OTHOCSITCS] THEBMOKOHHO3bI U ajuieprudeckue 6one3nu. K Hecnenuduaeckum - XpoHUUECKre 3a001eBaHUs
OpTaHOB JIbIXaHUsI, 3200JIEBaHUS TJ1a3 U KOXKU. J[elicTBUE MBUIA Ha TJIa3a MOXKET BbI3BaTh BOBHUKHOBEHUE
KOHBIOHKTHBHTOB.

Haubonburyto omnacHOCTh cpeld MHEBMOKOHHO30B INPEACTABISIET CHIMKO3, KOTOPBIM CBS3aH C
JUTUTENIBHBIM BJBIXaHUEM TBUTH, cojaepikamieil. CBoOOIHYIO IBYOKHMCh KpemHUs (Ha mpumepe OAO
«DIEKTPOIIMHKY).

Bpennrle BemiecTBa (HUTPO - U aMUHOMPOAYKTHI apOMaTHUYECKHX YIIEBOIOPOAOB, METUIOBBII
CIUPT, PTYTh, MapraHell, COJsHasl KUCIOTa, PTOPHUCTHII BOJOPOI U Ip.), IONaAas B OPTaHU3M YelIOBeKa
BBI3BIBAIOT HAPYIIEHUS B 0OMEHE, KOJUTOUIAIbHOM COCTOSSHUU U (PU3UKO- XUMHUECKON CTPYKTYpE KIETOK
U TKaHEH, B pe3y/IbTaTe Yero B OpraHu3Me BOSHUKAIOT MMATOJIOTHYECKHE 3MeHeHus. [3]

3aboneBaHusi,  BBI3BAHHBIEBPEAHBIMH  BEHIECTBAMH,  HA3bIBAIOT  NPO(ECCHOHATBHBIMU
OTpaBJICHUSIMU (MHTOKCUKAIUSIMU).

ITo xapakTepy pa3BUTHS W JJIUTEILHOCTH TEUYCHHSI PA3IMYalOT OCTPhIE M XPOHHYECKHUE
WHTOKCHUKAITUH.

OcTpast MHTOKCHUKAIUsl - TAKOE€ OTPaBJIEHUE, KOTOPOE HACTYMAET, KaK MpaBUJIO, BHE3AMHO IOCIE
KPaTKOBPEMEHHOTO BO3JIEUCTBHSI OTHOCUTENIbHO BBICOKMX KOHIIEHTpPALUW siIa HA OpTraHW3M 4YellOBeKa U
BbIpaxkaeTcst 0oJiee HiIi MeHee OYPHBIMH U CHIEITU(PUISCKIMH KIMHUYECKUMU CUMITTOMAaMHU.

XpoHuyeckas MHTOKCUKALIMS - OTPABIICHHE, KOTOPOE HACTYIAET MPHU IJIUTEIHLHOM BO3JECHCTBUH,
WHOT/1a HECKOJIBKO JIET, OTHOCHTEIHHO HE3HAYMTEIbHBIX KOHIIEHTPAIIUH s/1a Ha OPraHu3M uesioBeka. [4]

[IpenoTBpatuTh yrpo3y 3A0pPOBBIO JIOJIEH CO CTOPOHBI MHOTOOOPA3HBIX HEOIArOMPHUSTHBIX
(bU3UYECKUX, XUMUIECKHUX, OMOJIOTHUYECKUX U COIMATBHBIX (PAaKTOPOB Cpebl OOMTaHUSI CTAHET BO3MOYKHO
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nyTéM pa3pabdOTKU HaydHO 00OCHOBAHHBIX 3KOJIOT0 - THTHEHUYECKUX CTAaHJApTOB KadecTBa OKPYKAroIei
cpeapl , THUTHEHMYECKMX TpeOOBaHUI M  pPEKOMEHIAIMH, BBICOKOI((PEKTUBHBIX TEXHOJIOTHI
npoHIAKTUIECKOI HANIPaBJICHHOCTH Ha KOHKpeTHOM npeanpusitiun CeBepHoit OceTum.
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0J1arornoyly4uy HaceJeHus» ¢ u3MeHeHusaMu ot 23.06.2014r.
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AHTHOKCHUJAHTBI: UX 3BHAYEHUE 1 UCTOYHUKHA ITOCTYIIJIEHUA
B OPTAHU3M YEJIOBEKA

Ocukuna P.B., J10KTOp CelbCKOXO3AHCTBEHHBIX HayK, mpodeccop, akagemuk MAHOB;
CeBepo-KaBkaszckuit  ropHo-meramnyprudeckuid  uncturyr CKI'MU  (I'TY)r.  BnaaukaBkas,
PCO-Ananus.e-mail: ekoskgmi@rambler.ru

AHHoTauus: B craTbe mpHUBEICHBI UCCIIEOBAHUS 110 OLEHKE KayecTBa NPOAYKIMH, 3aKJIa/lbIBAEMON Ha
XpaHEHHE N0 OMOXUMHUYECKUM IOKa3aTEeISAM.

KiroueBble cJjI0Ba: aHTUOKCHJAHTBI, NPOTUBOOKUCIUTENN, AHTUOKHCIMTEIM, KOHCEPBAHTBI, CBEKJa
CTOJIOBASI.

ANTIOXIDANTS: THEIR IMPORTANCE AND SOURCES
OF INTAKE INTO THE HUMAN BODY.

Osikina R.V.

Abstract.The article presents research on the assessment of the quality of products placed into storage
based on biochemical indicators.
Keywords: antioxidants, against oxidizing agent, antioxidants, preservatives, table beetroot

AHTHOKCHIAHTBI WJIM MPOTUBOOKHUCIIUTENIH (TaK)Ke aHTHOKHCIUTEIIM, KOHCEPBAHThI) - BEILECTBA,
KOTOPbIC MHTHOUPYIOT OKHCICHHE; JH000C M3 MHOTOYMCICHHBIX XMMHUYECKUX BEIIECTB, B TOM YHCIIE,
€CTECTBCHHBIC TPOIYKTHI KU3HEEATSIBHOCTH OpPraHu3Ma W MUTATEIbHBIC BEMIECTBA, IMOCTYIAIONINE C
MUTICH, KOTOPBIE MOTYT YCTPAHUThH OKHCIUTEIBHOE JICHCTBHE CBOOOIHBIX PAJIUKAIIOB M IPYTHX BEIIECTB.

OnarM W3 OOIIENPU3HAHHBIX M HaWOOJee PaclpOCTPAaHEHHBIX MPUPOIHBIX AHTHOKCHIAHTOB
sBIsieTCs. CcBeksia. (CBEKJA-IIEHHBIA TOJMBUTAMHHHBIA TPOAYKT, 00JaJaeT KpPOBETBOPHBIM M
OOIICYKPEIUISIFOIIMM  JIEHCTBUEM, CIHOCOOCTBYET YKPEIUJICHHIO KPOBEHOCHBIX COCY/AOB, YIIYYILIEHUIO
JESATENbHOCTH JIMM(ATUIECKUX COCYIOB, CHIDKEHUIO KPOBSHOTO JABJICHUS U COACPKAHMS XOJIECTEPUHA B
KPOBH, OUHUIICHHUIO MEYCHH, TTOYEK U KETYHOTO MYy3bIPs, PACTBOPEHUIO KaMHEH MpHU >KEeTYHOKAMEHHOU
0one3nu. [[ns qIUTEeTbHOTO XpaHeHUs CBEKIy yOuparoT ¢ Havana ceHTs0ps. He cnemyer 3ama3asiBath
yOOpKO#, Tak KaKk KOPHEIUIOAbI YYBCTBUTEIBHBI K HHU3KMM TemmepaTypam [1]. JluHamuka u3MeHEHHUs
CYMMAapHOTO COJICpXKaHWsS AHTHOKCHUIAHTOB IPH JUTUTSILHOM XPAaHCHHWH IPOCIICKUBAETCS B paboTax
baiikoBa A.A., 3asukoBckoro B.A., Tmnc M.C. CrenanoBa B.A.u np.(2013-2015r.) B nHactosmem
WCCIICIOBAaHWM TPOM3BEACHA OIICHKA KadecTBa MPOJYKIIMHW, 3aKJIaJblBaeMOM Ha XpaHEHHWe, 110
OMOXHMMHUYECKHUM IT0KA3aTEIIM.

Marepuanbl 1 METOABI.

Pacrenus BbIpaliuBagy Ha OTKPHITOM TPYHTE Ha JEPHOBO - IMOA30JIUCTOM IMOYBE C TAKEIBIM
MEXaHHUYECKHM COCTaBOM B OBOIIHOM ceBoobOopore (Mo3zmokckwuii paiion PCO - Ananus). Comeprxanue
BOCCTAaHOBJIEHHONW (OpMBI aCKOpPOMHOBOW KHUCJIOTHI OMNPENENIN HOJAOMETPUUYECKUM METOOM,
OCHOBaHHOM Ha TUTPOBaHUH aCKOPOMHOBOM KHCIOTHI B OKPAILIEHHBIX AKCTPAKTaX HOAaTOM KajIus B KHCIOH
cpelie B IPUCYTCTBHM Kallus W Kpaxmaina B Moaudpukamuu CanoxaukoBoi u Jlopodeesoit. CymmapHoe
coJiep’KaHuEe HU3KOMOJIEKYJSPHBIX BOJOPACTBOPHUMBIX AHTHOKCHJIAHTOB B IepecuéTre Ha TaJUIOBYIO
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kucnory (I'K) ompenemsii amMmepoMeTpudecKUM METOJOM, aJalTUPOBAHHBIM JUISI KOPHETUIOJHBIX
kyneTyp[2]. Comepxkanme  Oera  -nmMaHUJOB B mepecuére Ha ~ OCTaHWH,  ONPEACISUIA
CHEKTPO(OTOMETPHUYECKHM METOJIOM; caxapa - M0 MOAH(PHUIMPOBAHHOMY METOAYy bbepu; HHUTpaThl -
HMOHOCEJIEKTUBHBIM METOZ0OM; CYXO€ BEILIECTBO OMPEEIISIIN METOI0M BBICYIITUBAHUS B CYIIMIBHOM IIKa(]y
710 IOCTOSTHHO# aGCOIIOTHO CYXOH Macchl B TeUEHHE JABYX CYTOK IpH Temreparype 85° C.

Pe3yabTarsl M 00CyKIeHUE.
bruoxumuueckuii CKpuHHHT 00pa31oB ObUT POM3BENEH cpa3y Mocie YOOpPKH ypokasi B CepeauHe
ceHTs10ps (Tabmmma 1).

Tabmuua 1. buoxumuueckuii cocraB 00pas1ioB CBEKIIbI CTOJIOBOI

Cyxoe Caxap Beranuu AckopOuHOBasi | AHTHOKCUAAHTBI, Hurparsi
Copr B-BO, % % Mr/% K-Ta, Mr-5kB Mr/kr
> 70 ° Mr/% I'K/r
Bopno 237 16,5 13,9 185 7,0 0,72 650
Bopno onHo-cemeHHas 16,3 13,8 144 7,0 0,76 580
JIio0aBa 16,4 12,4 121 6,5 0,74 760
Hexnoctnb 15,8 13,2 70 6,0 0,63 810

W3 Tabiumiibl BUIHO, 9YTO HAKOOJIBIIIEE KOJMYESCTBA CYXOT0 BEIIECTBA HAKOIMIIU copTta bopmo 237 u
JIrobaBa. DTu ke copTa JUAMPOBAIM IO HAKOIUIEHUIO HHU3KOMOJIEKYJSPHBIX BOJOPACTBOPUMBIX
AHTHOKCHU/IaHTOB, YTO KOPPEJINPOBAIIO ¢ HAKOIUIEHUEM ackopOnHOBOH kucioThl. [1o conepixanutio caxapos
BhIIeIMIIHCh copTa bopao 237 u bopio oiHOceMeHHas, a 10 COAepKaHUIO KpacsAIIero MMrMeHTa OeTaHnHa
bopno 237. HaumeHbpIIMM HaKONUTENEM HUTPATOB OKazajcs copT bopao omHOceMeHHas, IpU 3TOM BCe
copTta He BbIILIM 3a npeneinst [IJIK.

Cnenyer OTMETUTh, 4YTO MOJIOJbIE JIUCThS CBEKJIBI SIBJSIOTCS OTJIWYHBIM HMCTOYHUKOM
aCKOpOMHOBOW KUCIIOTHI M HU3KOMOJIEKYJISIPHBIX BOJOPACTBOPUMBIX aHTHOKCHIaHTOB. OHU C IPEBHOCTU
WCIIOJIB3YIOTCSI B HAIMOHAJIBHOM OCETMHCKOW KyXHE B BHUJE CaJaTOB M HAYMHKU JUIS TPAaJULIMOHHBIX
OCETMHCKHX ITUPOTOB.

B wuccnepgyembIx coprax cojep)kaHMe acKOpPOMHOBOW KHCIOTHI coctaBuwio 13,5-15,7 wmr/%,
aHTHOKCUAaHTOB - 1,65-2,3 mr-sks, I'K/r, 4T0 B HECKOJBKO pa3 NMPEBOCXOIUT COACpPKAHHUE TEX JKe
OMOJIOTMYECKU aKTUBHBIX BEIIECTB B KOPHETIOAaX.
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IHHEPCIIEKTHUBBI BBIPAIIIMBAHUA CJINBbBI
B KABAPINUHO-BAJIKAPCKOMU PECITYBJIMKE

BecnaneeB B.B.,kaHIuaatr celbCKOXO3SUCTBEHHBIX HAyK, MOIEHT Kadeapbl «CagoBOJCTBO U JIECHOE
neno» Jluroska H.HU., unen-koppecronaeHT MAHOB, kanaunaT gpusrnko-mMareMaTuueckux HayK, JOICHT,
3aBenyromas kageapoir «Breicias maremaruka u uH(popmatnkay KymxoB A.X., acnupanT kxadeaps
«CagoBOJICTBO U JIECHOE JIETIO»

OI'bOY BO «Kabapauno-bankapckuii rocyaapCTBeHHbIH arpapHblii yauepcuteT» uM. B.M. Kokosa

AHHoTanus. B craThe NpuBOAATCS aHAIU3 MEPCIIEKTUB BhIpaliuBanus ciauBsl B Kabapanno-bankapckoro
PecriyOninke B CpaBHEHMM C OCHOBHOH IUJIOJIOBOM KyJNbTYpoll permoHa — siononeid. IIpoBomutes
COTOCTABJICHUE JAHHBIX IUIOJOBBIX KYJIBTYpP MO MHHEpPaIbHOMY COCTAaBYy IUIOJIOB U UX MUTATEIbHOU
neHHocTd. OcBeniaroTcs MPEeUMYIIECTBA M HEAOCTATKU KYJIbTYPhl CIUBBI JJI1 OLEHKH I[EPCIEKTUB
BhIpaIuBaHus KynbTypsl B Kabapanno-bankapckoit PecrryOnmke.

KuroueBble cji0Ba: ciuBa, IUIJIOUIHBIE COPTA, IOABOU JUISl CJIUBBI, XPaHEHUE CIIMBbI

PROSPECTS OF PLUM CULTIVATION IN THE KABARDINO-BALKARIAN REPUBLIC

Beslaneev B.B., Kushkhov A.Kh., Litovka N.I.

Annotation. The article provides an analysis of the prospects of plum cultivation in the Kabardino-
Balkarian Republic in comparison with the main fruit crop of the region — the apple tree. A comparison of
fruit crop data on the mineral composition of fruits and their nutritional value is carried out. The advantages
and disadvantages of culture are shown to assess the profitability of growing crops in CBD conditions.
Keywords: plum, diploid varieties, rootstocks for plums, plum storage

B Kabapnuno-bankapckoit PecniyOnmke okosno 28 Teic. ra mi010BO-ArOAHBIX HacaxkiaeHu. bonee
23 TBIC. Ta U3 HUX COCTABJISIIOT MHTEHCUBHBIE U cynepuHTeHcuBHBIE caabl. K 2030 roay mianupyercs
YBEJIMYUTH TUIOIIA b MHOTOJIETHUX IUIOA0BO-ATOAHBIX HacaxaeHui 10 30 Teic. ra [1].

Bonpias 4acTh mI1040BBIX HACAXKICHUM COCTOSIT U3 CEMEUYKOBBIX MTOPOJI (s106710Hs U rpyma). Camoit
pacrpocTpaHéHHON KOCTOUKOBOH KynbTypoit B KabapauHo-bankapckoit Pecyonuke sBisiercs ciusa. [Tog
cinBoBbIMU HacaxaeHussMU B KBP 3ansaTo 6onee 1,2 Thic. ra.

IIpu sTOM ciaMBa MO CpaBHEHUIO C sI0JOHEH MoXeT ObITh NpH3HaHa OoJjiee MEepCHEeKTHUBHOMN
KYJIBTYPOH JJIsl BEIpAIIMBAHM 110 HECKOJIBKMM ITPUYHUHAM.

Bo-nepBbIX, cinBa mpoie B BbIpalmiMBaHuU M yxone. OHa MeHee TpeOoBaTelbHa K YCIOBHSM,
o0Janaer Xopouie 3MMOCTOMKOCTBIO ¥ MOKET YCIIEITHO TUIOAOHOCUTD MTPH MEHBIINX 3aTpaTax Ha YXOJ U
ynoopenusi. CnuBa crocoOHa aBaTh CTAOUJIBHO BBICOKHH ypoOkall BKYCHBIX IUIOJIOBBIX KOCTOYKOBBIX
(GpYKTOB, IPH 3TOM He TPeOyeT YaCThIX MMOJAKOPMOK U 0COO0T0 yX0/1a, 4To 00JIeryaeT e€ KyJIbTHBUPOBAHHE.
Taxxe crnuBa Jtydille IEpeHOCUT OoJiee BIaKHbIE YCIOBUS U UMeeT Ooiee HIMPOKKE KIUMAaTHUYECKUE 30HBI
BbIpalBaHMs, BKIIOYas XOJIOIHbIE PETHOHBI Oy1aroapsi CBOei 3MMOCTONKOCTH.

Bo-BTOpBIX, MI10/1bI CIMBBI BOCTPEOOBAHBI KaK Il CBEXKEr0 MOTPEOJICHUS, TaK U IS TepepaboTKH
(JUKeMBbI, KOMIIOTBI), 4TO YBEIMYMBAET KOMMEPUYECKYIO IPUBIIEKATEIILHOCTD KYIbTYpbl. CTOMMOCTB IJIOJIOB
ciuBbl B 1,5 — 2 pasa Belllle, yeM s10JI0K PU CONOCTAaBUMOM MPOTYKTUBHOCTH HACaXICHUI.
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B-TpeTpux, Mo 3HEPreTMYECKOM MUTATENBHOCTH IUIOJABI CIMBBI YCTYNAKOT JIMIIbL BUHOTPamy M

BUIIIHE, IPEBOCX OIS I0JIOKH, TPYILH, a0pUKOCHI, IEPCUKH, CMOPOAUHY, MATUHY U 3eMIIsTHUKY (FOmmes A.A.,
Butkosckuit B.JIL., 1995) [2].
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Pucynok 1 Pucynok 2

Huxe npuBoautcs auarpamMma (pUcyHOK 1) cpaBHEHHS MHUHEPAIbLHOTO COCTaBa IUIOJIOB CIUBHI U
ga010k. Jlmarpamma OTpakaeT Kakoil MpPOIEHT OT HEOOXOAUMOTO €XKETHEBHOTO MOTPEOJIeHHs TaHHOTO
muHepana (daily value) conepxut 100r nponykra [3, 4, 5].

Crnenyromas auarpaMMa «IOKPBITHSI» (PUCYHOK 2) OTpa)kaeT TMPOLEHT OT KOJUYeCTBa
HeoOxoauMoro exenHeBHoro ynorpeoienus (daily value) Buramuna conepxut 100 rpamm mpoykTa:

CylIIecTBeHHBIM HEJOCTATKOM CIIUBBI, CBOMCTBEHHBIM ISl BCEX KOCTOYKOBBIX KYJIBTYD, SIBISICTCS
HENPOAOHKUTEIHHBIA CPOK XPAHEHHUS TUIOIOB, CBSI3aHHBIM C 0COOEHHOCTSMU cTpoeHus ioaa. [Toatomy
TUTOJIBI CIIMBBI OTHOCST K MPOAYKIIMU KPATKOBPEMEHHOTO XPaHEHHUS.

[TpuurHBI TAKKX CBOMCTB IJIOJIOB CIMBHI 3aKIIOYAIOTCS B CIEAYIOMIEM:

1) HempouHast KOXHIla IJI0Aa, KOTOpas HE 3alUINACT IUIOAbI OT BHEITHUX (HIHUSCKHUX
BozneiicTBuil. Ilocne ¢usnyeckoro Bo3aeWcTBUA (MOMSUIA, CTYKHYJIH, YPOHWIH) O]
BEPXHHUM CJIOEM Pa3pPYIIAOTCS KICTKH MSIKOTH, YTO BBI3BIBAET MIX OBICTPYIO MTOPUY;

2) Huskas MexaHuWdeckas MPOYHOCTh TKAHEH HE MOTYT CIAYXHTh HAJAEKHBIM O0apbepoM OT
MTPOHUKHOBEHHUS MUKPOOPTAaHU3MOB U TMPEAYITPEIKICHUS UCITAPSHUS BIIATH;

3) JIMMTeNbHOCTh TOCIEYOOPOYHOrO J03pPEBaHMsl — 4YeM MEJICHHEe NPOTEKAIT 3TH
MIPOLIECCHI, TEM JAOJbIIE XpaHUTCS TMpoAykuus. Hampumep, TIoAbl paHHUX COPTOB MOYTH
MOJIHOCTBIO JIO3PEBAIOT HA JIEPEBE, YTO OOYCIOBIMBACT KOPOTKHM MEPHOJ] MX XPaHEHHUS.

J11is IpoJyIeHnst CpOKa XpaHEHHUs CIIMBBI HEOOXOAMMO 00ECTICUUTh CIIETYIOIINE YCIOBUS:
1) Temnepamypa — 6mu3kas k 0°C. Ilpu 3T0it TemnepaType 3aMeiseTcs moreps Biaaru. [Ipu

3TOM CJIeyeT He 3a0bIBaTh, YTO Pe3KHe KOJIeOAaHUs TEMIIEPATyphl BBI3BIBAIOT OBICTPYIO
nop4y mioaos [3].

64



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

2) Ommnocumenvhas  enaxcHocmos  6030yxa Ha ypoerne 90-95% npum  ymepeHHOM
BO3ayXxooOMeHe. [Ipu Manoil HacBIIIEHHOCTH BO3[AyXa HapaMH BOJBI IUIOABI BSAHYT, IPH
BBICOKOW — HAUMHAIOT MHTEHCHBHO Pa3MHOXAaTbCS MUKPOOPTaHU3MBbI, YTO MPUBOAUT K
3arHUBAHUIO IJIOJI0B.

3) bBvicmpas 3akniadka nio0o8 Ha XpaueHue nocie c6opa— TUIOAbI JTOJDKHBI MONMAcTh B
XpaHWINIIE B TeYeHUE 4—8 4acoB mociie coopa, 0COOCHHO B KapKU JICTHUH TIEPUOI.

4) [lnasnoe oxnadxcoenue — PE3KOE CHIDKCHHE TEMIIEPATYphl BBI3BIBAET CTPECC U
MOBPEXKIACHUSI MAKOTH, ONTUMAIIBHBIM SIBJISIETCS CHM)KEHHUE TEMIIEPATYphl CO CKOPOCTBIO
0,5-1 °C B uac.

Jlg yBeIMUuEeHHs CpOKa XpaHEHHsI KOCTOUKOBBIX I1JI0JJOB HCIIOJIb3YIOT:

o  Moouguyuposannyio uau pecyrupyemyto ammocgepy. Onu TIO3BOISIOT CHUZUTH
MeTa0O0IN3M, 3aMEUIUTh CO3PEBAHUE U MPOJUIUTH CPOK XpaHEHHS (PYKTOB.

e Ucnonvzosanue awukog ¢ xopoutel eenmunasayuetl. IIpy 3ToM BO3ayX JOIKEH CBOOOJHO
LUPKYJIUPOBATH MEKY CIOSMHU MPOIAYKLIUH.

o  OmoOpakosky nopPedCOEHHBIX NA10006 N0 OXJKACHUA. MeXaHUYeCKH IOBPEKIEHHBIC
9K3EMILIAPBI CTAHOBSITCS HCTOUHUKOM ATHIIEHA M TPUOKOBBIX 3a00JI€BaHUN.

Haubonee amuTenbHbI CPOK XpaHEHHs 00eCHedMBAETCS B XOJOIWIbHBIX MOMEUICHUSX WU B
3aMOpPOKEHHOM BHJIE.

Jlyuiiie Bcero B XOJIOUIbHUKE XPaHSITCS:

e 03aHME copTa (Hanmpumep, «Benrepkay, «Penkinony, «CTeHan»);

® [UIOJBI C IJIOTHOM MSAKOTBIO U TOJICTOM KOXKHIIEH;

e HEMHOTO HeI03pelible CIUBBI (OHU JO3PEBAIOT MPH XPAHEHUN ).

He mnoaxoasmumu Ui XpaHEHHs] CUMTAIOTCS IIepeclenble, MSITKWE CIMBBL, IUIOABI C
MOBPEXACHUSIMH, TPELIUHAMHU, MTATHAMHU.

B 3aMOpOXk€HHOM BHJIE CIIMBBI MOXHO XPaHUTH 10 12 mMecAues.

Haubonee nnutenbHO XpaHUTh CIMBBI MOKHO B MoAM(ULIMpoBaHHOM Tra3oBoii cpene (MI'C). [Ipu
9TOM MAaKCHUMaJIbHasl [UIMTEIbHOCTh XPAHEHUS 3aBUCUT OT COpTa, CTENEHU 3PEJIOCTH IUIOAOB IEpEs
3aKJIaJIKOM Ha XPAaHEHHE U MCIIOJIb30BAaHHON TEXHOJIOTHH.

[Ipu 3TOM pUMEHSTCS pa3IU4YHbIE METO/bI:

o Cucmema mewros (010kos). Tapa ¢ Ppykramu yCTaHABIMBAETCS Ha TMOJJAOH, KOTOPBIH
MTOMEIAIOT B TEPMETHUYHBIN MEIIOK. MeIok coeIMHEH CO ClIEUaIbHO CKOHCTPYHPOBaHHOM
CHCTEMOW YHpaBJIEHUs COCTaBOM aTMOC(eEphl, MOAJIEPKUBAEMOIl Ha 3aJJaHHOM YPOBHE B
TEYEHHE BCEro Mnepuojia XxpaHeHus. Takas cucTema MO3BOJSET XPaHUTh CIUBBI Ooiee 2-xX
Mecs1eB (MMeeT 3HaYeHUE U COpT).

e Cucmema noooonos. Ha moaoHbl yCTaHABIMBAIOT TBEPAbIE (IJIACTHKOBBIE) KOPOOKH C
KpBIIIKAMH, HMMEIOIIMMU OKHAa W3 MaTepuana C CeJIeKTUBHOM IMPOHUIIAEMOCTHIO IJIf
KHCIIOpO/Ia U YTIIEKUCIIOro raza. B kopoOku moMemaroT oxJiax/1EHHBIE IJ10]1bl, KOTOPbIE IPU
JBIXaHUH MOTPEOISIOT KUCIOPO/I U BBIIETSIOT YIJIeKUCbIi ra3. Takas cucreMa mo3BosisieT
XPaHHUTH CIIUBHI D0J1ee 2-X MecsileB (MMeeT 3HaUYeHUE U COPT).

o Xpanenue niooos 6 3aneyamaHHvblx KOHmelHepax u3 NiAéHKu. B pe3ynpTarte AbIXaHUS
IUIOJIOB B yIaKoBKe MOAu(UIMpOBaHHAs aTMocdepa depe3 HEKOTOpPOE BpeMsl XpaHEHUS
crabmwmsupyercs. [Ipu temneparype 0 °C cIUBBI 1T0 3TOM TEXHOJIOTHH B 3aBUCUMOCTH OT
copTa MOT'YT XpaHUThCs 3 Mecsiia u 0oee.
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Poct ypoxallHOCTH M KayecTBa IJIOAOB CIMBBI 3a MOCIIEIHEE BpeMsl 00eCieunBaeTCs B OCHOBHOM
UCIIOJIb30BAHUEM HOBBIX OUNIOUOHLIX copmog. llpyu BBIBEIEHWH JTaHHBIX COPTOB CEJICKIMOHEpaMU —
reHeTHKaMH ObUT yIBOEH HabOp XpOMOCOM, OTBEYAMOIINUX 332 HAanOOJee [EHHBIC XapaKTePUCTHKU COPTa,
HallpuMep, YpOKalHOCTh, INIOJOBUTOCTh, BBIHOCIUBOCTh. K 3TOM rpyIiie COpTOB OTHOCSTCS TaKHE COPTa
ciuBbl Kak: [Tupamunansaas, Mamotka, [Ipumopckas, To Ue Can, Pyou Kpany, baex Crinenaep, Tomn Xur,
[Ipesunent, Amxenuna, biexk Am6ep, Oxtoybep Can u ap.

JlumioniHple copTa CIuB 00MaaloT PAIOM OOIIUX MPU3HAKOB U B OCHOBHOM OTJIMYAIOTCS JIUIIb
CpPOKaMU CO3pEBaHUS U pa3MepaMu IJI0/10B [6]:

1. nepeBbsi y HUX KOMIIAaKTHBIE U HEBBICOKUE;

2. BCe COpTa OYEHb CKOPOIUIOJHBIC, MEPBBI ypoXail MOXKHO YBHIETh YXe Ha 3-il Toxa ¢
MOMEHTa MOCAJIKU B Cajl;

3. BCe copTa CaMOIUIOIHBIC, TO €CTh OMBUIUTEIh UM HE HYXKEH;

4. Bce copTa Ype3BhIYAITHO 3UMOCTOMKHE.

VYBenuueHue ypoKaMHOCTU CIUBBI Takke oOecreynBaeTcss MPUMEHEHHEM COBPEMEHHBIX
C1abopOCIBbIX U KapJIUKOBBIX MOABOEB A ciauBbl: bect, [lymucenexr, OBpuka, BBA-1. Jlanusie nogsou
MO3BOJIAIOT (OPMUPOBATH y JIEPEBHEB CIHMBBI KOMIIAKTHYIO KpPOHY U TMIO3BOJISIIOT 3aKJIaJbIBATh
WHTCHCUBHBIC CINBOBBIC HACAXICHUS IJIOTHOCTHIO CBBIIIE 3 THIC. IEPEBHEB/TA.

Y4uThiBasi BHICOKYIO YPOKaHOCTh COBPEMEHHBIX AUIUIOUIHBIX COPTOB CIIMBBI U TOBBIIIEHHBIN
CIIPOC HAa PHIHKE MOXXHO PACCUMTHIBATH HA BBICOKYIO PEHTAOCIBHOCTH BBIPAIMBAHMS ITOH IIEHHOU
KyJIbTyphL. [Ipu 3TOM, HECMOTpS Ha OJIArONPHUSITHBIE JITSI BRIPAIIUBAHUS CIIUBBI ITOYBEHHO-KIIMMATHICCKHE
ycnoBusi Kabapnuno-bankapckoit Pecriy0iukyn HeoOX0uM TIIATEIbHBINA MOI00P BHICOKOPEHTAOEIBbHBIX
COpPTOB, QJANTHBHBIX K KOHKPETHOM MHUKPO30HE BBIPAIIMBAHUS, U B IPOLECCE BBIPALIMBAHUS CIIVBBI
CBOEBPEMEHHO MPOBOJIUTH BCE HEOOXOAMMBIE arpOTEXHUUECKUE MEPOIPHUSITHSL.
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OCOBEHHOCTH 3JIEMEHTOB TEXHOJIOI'MX BO3AE/JIbIBAHUA
JIbHA MACJIMYHOI'O B YCJIOBUSAX TPEAI'OPHOU
30HbI KABAP/IUHO-BAJIKAPUH

XanueBa U.M., npodeccop; bozueB A.Jl., nounenr; bucuoxkoB P.M., noueHt, akanemuk MAHDB,
rusbis@mail.ru; ddenauesa C.C., acnupanrt; Fapaanos U.B., cTyuenT.

OI'bOY BO «KabapauHo-bankapckuii rocynapcTBeHHBIN arpapHblii yHuBepcuteT» uM. B.M. Koxkosa,
r. Hasipuuk.

AHHOTanus. B craTtbe mpUBOASTCS PE3yNbTAaThl TPEXJIETHUX HCCICAOBAHMN MO HM3YUYECHUIO BIUSHUSA
KOMIUICKCHBIX MHUHEPAIBHBIX YAOOpEHWH, B KadecTBE NIPErapaTroB Ui MPOBEACHUS (OJTUAPHBIX
00paboOTOK IOCEBOB, Ha IMOKA3aTeIM POCTAa W Pa3BUTHS PACTCHUN, OOCCIeYMBAIONINX (OPMUPOBAHUE
BBICOKOTIPOIYKTUBHBIX MMOCEBOB JIbHA MACIMYHOIO MPHU BO3CIIBIBAHUSX B YCJIOBHSIX MPEATOPHONU 30HBI
Kabapnuno-bankapuu. Pe3ynbTaThl IpoBeIeHHBIX UCCIICOBAHMI TOKA3alli, YTO HA BApUAHTE OMBITA, T1Ie
NPUMEHSJIOCh KOMILUIEKCHOe MHHepanbHoe ynobpenue ['yrradon Macnuunbiii Obuta  MmosydeHa
HanOO0JIbIIAs CTOUMOCTD BAJIOBOM MPOAYKIIMU U YCIIOBHO-YUCTOTO 10X01 — 89,68 Thic. py0./ra u 67,58 ThIC.
py6./ra, uro BhIie KOHTpOIs Ha 30,40 ThIc. py6. u 28,80 ThIC. pyd. ¢ 1-r0 reKkTapa COOTBETCTBEHHO.
KioueBbie cioBa: JEH MaciaM4HBIA, COPTA, KOMIUIEKCHBIE MHHEpAJbHbIE YyI0OpEHUs, 4YepHO3EM
BBIIICIIOYCHHBIN, TEXHOJIOTHSI BO3/IENIBIBAHMS, pearopHas 3oHa, Kabapauno-bankapus

FEATURES OF ELEMENTS OF OIL FLAX CULTIVATION TECHNOLOGY IN THE
CONDITIONS OF THE FOOTHILL ZONE OF KABARDINO-BALKARIA

Khanieva 1.M., Boziev A.L., Bischokov R.M., Efendieva S.S., Gardanov 1.B.

Abstract. The article presents the results of a three-year study of the effect of complex mineral fertilizers, as
preparations for foliar treatment of crops, on the growth and development of plants, ensuring the formation
of highly productive oil flax crops when grown in the foothills of Kabardino-Balkaria. The results of the
studies showed that the experimental variant where the complex mineral fertilizer Guttafol Maslichny was
used yielded the highest gross production value and conditional net income — 89.68 thousand rubles/ha and
67.58 thousand rubles/ha, which is higher than the control by 30.40 thousand rubles and 28.80 thousand rubles
per 1 hectare, respectively.

Keywords: oil flax, varieties, complex mineral fertilizers, leached chernozem, cultivation technology, foothill
zone of Kabardino-Balkaria.

B KaGapauno-bankapckoit PecnyObnmuke MacnuuHblii J€H He SBJISETCA  TPAAMIIMOHHOM
CEJIbCKOXO3SUCTBEHHOW KYJIbTYpOM M BBIPAIMBAETCS JUIIb B HEOOJBLIOM KOJIWYECTBE XO3sHcTB. Jlo
HACTOSIIETO BPEMEHH HE IIPOBOMIIUCH UCCIEA0BAHMS, TOCBAIEHHBIE U3YYEHHUIO BIMSIHUSA KOMIUIEKCHBIX
MHHEPAIbHBIX YI0OPEHHIA Ha yPOXKaHHOCTh U KauecTBO ceMsiH JibHa B yenoBusx KBP [2, 3, 4, 5].

B cBa3u ¢ 3THM, aKTyaldbHBIM SBJISETCS W3YYEHHUE BIIMSHUSA arpOTEXHMYECKUX IMPUEMOB Ha
IPOAYKTUBHOCTh M KaueCTBO CEMSH MACIMYHOIO JIbHA B CHEIM(UYECKHX IMOYBEHHO-KIMMATHYECKHX
yCIOBHSX peruona [2, 3, 4, 5].

Leablo ucciefoBaHus SABJIAAIOCH. ArpoOnosoruueckoe 0O0OCHOBaHME U COBEPIIEHCTBOBAHUE
NPUMEHEHHs KOMIUJIEKCHBIX MHUHEpAJIbHBIX YIOOpeHHH, NMPUMEHSEMBbIX B KadyecTBE IpernapaTroB s
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¢donmapHbIX 00pabOTOK TIOCEBOB MpPH BHIPAIIMBAHUKA OTEUYECTBEHHBIX COPTOB JIbHA MAacIHMYHOTO
aIalITUPOBAHHBIX K IMOYBEHHO -KIIMMATHYECKUM YCIOBUAM NpeAropHoii 30ub1 Kabapnuno-bankapumn.
3agauu MccJIeJ0BaAHMIA:

- OIpEJIeJIEHUE CTEMEHU BIIMSHUS NPUMEHSAEMBIX KOMIUIEKCHBIX MHUHEpPAIbHBIX YIOOpEHMH, B
Ka4yecTBe MpenaparoB [yl NpoBeieHus (oauapHbIX 00pabOTOK IOCEBOB, HA IOKA3aTENIN POCTa U pa3BUTHUS
pacteHuii, obecrneunBaromuX (HOPMUPOBAHUE BBICOKOIPOAYKTUBHBIX IIOCEBOB JIbHA MACIMYHOIO IpU
BO3/I€JIbIBAHUSX B YCIOBUSAX IIpearopHoi 30Hb1 Kabapnuno-bankapuuy;

- W3y4YCHHE BIHMSIHHUA TMPHUMEHSEMBIX KOMIUICKCHBIX MHHEPAJIbHBIX YIOOpeHMH, B KauecTBE
npenapaToB A7 MpoBeaeHus (onmapHbIx 00paboTOK MOCEBOB, Ha (HOPMUPOBAHHE OCHOBHBIX ITOKa3aTeeH
IPOAYKTUBHOCTH U KQUECTBEHHBIE [TOKA3aTEIN CEMSH JIbHA MAaCIMYHOIO IIPU BO3/EJIBIBAHUU B YCIOBUSX
npearopHoii 30u61 Kabapauno - bankapuu;

- OmpeAeNieHHe SKOHOMHYECKOW 3()(EeKTHBHOCTH NPUMEHEHHS KOMIUIEKCHBIX MHHEPAJIbHBIX
y10OpeHuit py BbIpallliBaHUM JIbHA MACIIMYHOT'O B YCIOBUSX IpeAropHoi 3oubel Kabapauno -bankapckoit
PecriyOnmku.

Hayynasi HoBHM3Ha wucciegoBaHmil. Brnepsble B ycinoBusAxX mnpearopHoi 3oHbel KabGapauHo-
bankapckoit PeciyOnuky Ha BBIIIEIOYEHHBIX YEPHO3EMAX U3YUYEHO BIIMSHUE IPUMEHEHUS KOMIUIEKCHBIX
MHUHEpaAJIbHBIX YIOOpEHH, B KauecTBe MpemnapaTroB s (hoIMapHBIX 00pabOTOK MOCEBOB, Ha POCTOBEIC
[I0KAa3aTeNH, YPOKaHHOCTh U KaYECTBEHHbIE IIOKA3aTENIN CEMSH JIbHA MaCJIMYHOTO.

Teopernueckass W MNpakTHYecKas 3HAYMMOCTh padorbl. TeopeTnueckass 3HAYMMOCTh
pe3yJIbTaTOB HCCIIEJOBAHUM COCTOMT B TOM, YTO SKCIEPUMEHTAJIBHBIM IYTEM BBISIBICHO BIUSHUE
KOMIUIEKCHBIX MHHEpPalbHbIX yNOOpPEHUH, NPUMEHSAEMBbIX B KauyecTBE MpenapaTtoB As (OJIUapHBIX
00paboTOK Ha (OPMHUPOBAHUE BBICOKONPOAYKTUBHBIX IIOCEBOB OTEYECTBEHHBIMM COPTaMH JIbHA
MAacJIMYHOr0 B YCIOBUAX MpearopHoi 3oubl Kabapauno-bankapckoii Pecyomuku.

IIpakTHyeckass 3HaYUMOCTB COCTOUT B TOM, YTO JJsi IOYBEHHO-KIMMAaTHUECKHUX YCIOBHUI
npearoproir 3086l Kabapmuno-bamkapckoit Pecnybnmuku momgoOpaHo Hambonee sddexkTuBHOE
KOMIUIEKCHOE€ MHUHEpaJIbHOE YAOOpEHHE M OTEUECTBEHHBIM COPT JbHA MACIUYHOIO, 00eCredHBarOIINM
dbopMHUpOBaHKE BBICOKOIIPOIYKTUBHOTO TIOCEBA C YPOXKaHHOCTHIO - 2,50 T/Ta.

O0beKTHI, NpeAMeT U MEeTOANKA NPOBe/IeHUs UCCIeJ0BAHMMI

OObexTamMM HCCleOBaHUs SABISUIMCH copTa JbHa MaciauyHoro (Pamgyra, Mukc, dokyc) wu
KOMILIEKCHbIe MuHepanbHble ynoopenus (Ilonmmaon buo Macnuunsii, Opranomukc® wmapka (M),
I'yrradon Macnnunsiit, Hyrpusant [Tmroc Macnuunsiii, buoctum Macinyslii).

OnbiT: HccnenoBanue ObUIO HANpaBie€HO HAa M3YyYEHHME BIUSHHUS 3TUX YAOOpEeHMH Ha pOCT,
pa3BUTHE, YPOXKANHOCTh U KAYECTBO CEMSIH YKa3aHHBIX COPTOB JIbHA.

®aktop A - copra (Pamyra, Mukc, ®@okyc) [1], dakropom B - xommiekcHoe MHUHEpalbHOE
ynoopenue. IloneBble ombITHI 3aylokeHbl ... «Meroauka [‘ockoMuccuu MO COPTOUCIIBITAHUIO
CETBCKOXO035MCTBEHHBIX KYIbTyp». [IpenmecTBeHHuk - ropox. b.A. JlociexoB ... «OnbIThl TPOBOIUINCH
4-X KpaTHOM TTOBTOPHOCTH, TUIOMIA/Ib ICTSTHKH 70 KB.M.)».

Pacxon KOMIIECHBIX MHHEPaJbHBIX yIOOPEHUH NMpH NMPUMEHEHHH B KAa4yecTBE IPENaparoB I
donurapHbIx 00paboTOK moceBoB cocTaBui: [Tonunon buo Maciuunslit — 2,5 n/ra, OpranoMukc® Mmapka
(M) - 0,5 n/ra; I'yrradhon Macnuunsiii — 1,5 n/ra; Hyrpusant [Tnroc Macnuunsiit — 3,0 kr/ra; buoctum
Macnuunsiii — 1,5 n/ra. @onmapHyo o6paboTky npoBoauian B (aze — «Emouka». Pacxon pabGouero
pactBopa — 200-250 Ji/ra.
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CxeMa onbITa:

®axTtop A — copT daktop B — kommiekcHOEe MUHEpaIbHOE yI00peHue
1. Pagyra 1. Kortpons (6e3 06paboTok)
2. Muxc 2. [lonupon bro Macianunelii — 2,5 1/ra
3. ®okyc 3. Opranomukc® mapka (M) — 0,5 n/ra

4. 'yrradhon Macanunsiit — 1,5 n/ra
5. HyrpuBanT ITnroc Macnuunsiii — 3,0 kr/ra

6. bruoctum Macinunsiii — 1,5 n/ra

Hlupuna mexaypsaauit npu nocese coctasisia 15 cM. Hopma BeiceBa Obliia oripesieneHa B 5,5 MIiIH.
BCXOXKUX ceMsiH Ha rekrap. [loceBHble paboThl ObLIM BBIIOJIHEHBI B IEPBOM JEKaJe ampens, Ipu
JOCTUKEHUH TEMIIEpPATyphl IOYBBI HA TITyOMHE 3a1eiku ceMsH 6-8 °C.

Bce ydersl um HaOmroseHuss B OObITaX HPOBOAMIM MO... «MeToIUMKa TIOCYAapCTBEHHOIO
COPTOUCIIBITAHUS CEITbCKOXO35IICTBEHHBIX KYJIBTYP».

ITokazarens ... «buonoruueckuil ypokail ceMmsH ompeaeasuin myreMm otbopa 10 cHomoB c
IUIOINAA0K | KB.M. C K&XKJJOI0 BapUaHTa JBYX HECMEXHbIX TOBTOPHOCTEH € MOCIEIyIOIUM I1EPEBOJIOM Ha
crangaptayto uuctoty (100%) u Bnaxnocts (14%). Ilpu panpHeieM aHanW3e CHOIOB OMpPEACIISIN
OCHOBHBIE 3JIEMEHTBI CTPYKTYphl YypoxKas: Maccy ceMsiH C¢ ojHoro pacteHus, maccy 1000 cemsH.
X035MCTBEHHBIN YpOXKail CEMsIH OIpEeNsUIA METO0OM yOOpKHM JENSTHOK cO Bcei riomanu (Meroauka
COPTOUCIIBITAHUSI CEIbCKOX03IUCTBEHHBIX KYJIbTYp, 1971)».

ITokazarenu... «ConepkaHue Macjia B CEMEHax OIpelessiiM B aHAIUTUYECKOH J1abopaTtopuu
KBI'AY MeToaoM 3kcTparupoBaHus JU3TUIOBEIM 3gupoM B anmapare Cokcieta.

JlaHHBIE TIO YpPOXXKAHHOCTH ... «OBUIM TOABEPTHYTHl CTATHCTUYECKOH 0O0paboTKe METOI0M
mucnepcuonHoro ananmusa (b.A. Jlocnexosa, 1985)».

Pacuér oskoHomMHMueckoM (G (EKTUBHOCTHM  BO3AENBIBAHMS  PE3YNbTATOB  HCCIIETOBAHMM
MPOM3BOIMIICS HA OCHOBAaHMH y4€Ta HOPMATUBHBIX 3aTpaT U 3aKYIMOYHBIX LIeH» [4].

AHanu3 JaHHBIX, MOJIYYEHHBIX B XOJ€ MCCIEJAOBAHUMN, BBISIBUI CYIIECTBEHHBIE pa3ivuus B
IPOAYKTUBHOCTU W CTENEHU OT3BIBUMBOCTH COPTOB MACIMYHOIO JbHA Ha (osMapHble 00pabOoTKU
KOMIUIEKCHBIMU MUHEPATbHBIMU yIOOPEHUSIMH B 3aBUCUMOCTHU OT rOJa.

Bce nccnenyemele B onbITe COpTa JIbHA MACIMYHOTO OTpearupoBaiyd Ha IMpoBereHue (HOIuapHbIX
00pabOTOK MOCEBOB, C UCIIOJIB30BAHUEM H3YyYaeMbIX B OMNBITE KOMIUIEKCHBIX MHHEPAJIbHBIX YIOOpPEHUH,
HIOBBIIICHUEM YPO)KaHHOCTH, YPOBHS MacIMYHOCTH M COOPOB Macia ¢ eIMHHUIIBI TuTontaau (Tadbnuna 1).

Cpenn Bcex M3y4aeMbIX B ONBITE COPTOB CAMYIO BBICOKYIO CTEIIEHb OT3bIBUMBOCTH MMEET COPT
@DoKyc Ha BapHaHTE C UCIOIb30BaHUEM KOMILJIEKCHOTO MUHEPaJIbHOTO ynoopenus I'yrradon Macnuunslii
st honmapHoit 00pabOTKHM MOCEBOB, MpUOaBKa K ypokaro ceMsH coctaBuia - 0,80 1/Ta, OTHOCUTETHEHO
KOHTPOJIBHOTO BapraHTa Wi - 33,9%.

Copt Panyra, nokasan npubaBKy ypokasi, OTHOCHTEIHHO KOHTPOJIHHOTO BapHaHTa cocTaBmia - 0,64
T/ra wn - 31,8%. Ha BapuanTe MCHoib30BaHUS KOMILJIEKCHOTO MHHEpalibHOrO ynoopenust I'yrradon

MacnuuHslii 1o copTy Mukc mpubaBka ypoxasi OTHOCHUTENILHO KOHTPOJILHOTO BapuaHTa coctaBuia - 0,65
1/Ta i - 30,4%.
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Bri6op nanbonee 3¢hpekTuBHOTO A1t JAaHHOM KyJIbTYpbl KOMIUIEKCHOTO MUHEPAILHOTO YA0OpEHHS
B yCIIOBUSX Tpearopuoit 30061 KbP HeBo3MoOkeH, 0€3 BCECTOPOHHEH OIEHKH €r0 BIUSHUS KaueCTBEHHBIC
NOKa3aTeIr CeMSH JIbHa MacIM4YHOr0. BiusHMe KOMIUIEKCHBIX MUHEPAIBHBIX yI0OpEHHH MacIMYHOCTh
CEMSH Pa3IMYHBIX COPTOB CYHIECTBEHHO Pa3inyaiock (Tabnuuna 2).

Tabnuua 1 - YpoxxallHOCTb M MACIMYHOCTb CEMSH Pa3IMYHbIX COPTOB MACIUYHOIO JIbHA, BBIPALLICHHBIX B
npearopHoii 3o0ae Kabapanno-bankapuu ¢ HCroib30BaHHEM KOMILIEKCHBIX MUHEPAIBHBIX YA0OpEHHIA.

Ypo:xkaiiHocTh IIpu6aBka ypoxasi
Coprt (A) BapuanTts! onbiTa (B) cemsn, T/ra ra % Coop macaia, Kr/ra
Kontpons (6e3 00paboTkm) 1,37 - - 7247
TTonunon buo Maciuusbiit 1,49 0,12 8,8 801,6
Opranomukc® mapka (M) 1,76 0,39 28,5 925,8
Panyra
I'yrradon MacnudHbrit 2,01 0,64 46,7 1051,2
Hytpusant [lmroc MacnuuHbrii 1,99 0,62 45,3 1006,9
Buoctum MaciauuHblii 1,93 0,56 40,9 955,3
Kontposs (6e3 00paboTkm) 1,49 - - 731,6
TTomumon bro MacnuyHbrit 1,68 1,9 12,8 841,7
Oprasomukc® mapxka (M) 1,83 3,4 22,8 911,3
Mukc
I'yrradon Macnuyansrit 2,14 6,5 43,6 1059,3
HyrpusanT [Tmoc MacnnaHbri 2,02 53 35,6 993,8
Broctim Macnnussrit 1,99 5,0 33,6 973,1
Kontpons (6e3 006paboTkm) 1,56 - - 829,9
TTomunon bro MacnuyHbrit 1,64 0,8 51 892,2
Oprasnomukc® mapka (M) 1,92 3,6 23,1 1015,7
dokyc
I'yrradon MacnuyaHsrit 2,36 8,0 51,3 1243,7
HytpusanT [Tmoc MacnnaHbri 2,24 6,8 43,6 1146,9
Broctim MacnnuHsit 2,22 6,6 42,3 1143,3
HCP 0,515 pakropa A: 0,067 T/ra
HCP 0,5 nns dpaxropa B: 0,095 T/ra
HCP 0,5 misg Bzaumopericteuii 0,165 1/ra
Ommbxa onsita= 2,243%

AHanu3 JTaHHBIX, TIOJYYCHHBIX B X0JI€ MPOBEJEHUS OMBITOB, IMOKa3ajl, YTO OT3bIBYMBEE BCETO Ha
NPUMEHEHHE KOMIUIEKCHBIX MHUHEpaJbHBIX yaoOpeHwit okazancs copt Doxyc. [Ipum mnpumeHnenuun
KOMIUIEKCHBIX MHHEPAIbHBIX YAOOpEHUH TPOIEHT COAepKaHHE Macia B CEMEHaxX y JTOr0 copTa, B
CpelHeM, YBETU4YmIoch Ha - 1,2 %, mo octansHbIM copTaM — Ha 0,9%.

Ha Bapmante ombiTa, Te NPUMEHSIOCH KOMIUIEKCHOE MHUHEpalbHOE yaoOpeHue buoctum
MacnuuHblid cofep)KaHue Maciia B ceMeHax cocTaBmwio: 52,2; 52,6; 54,1%, mo copram Pagyra, Mukc u
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®okyc cooTBeTCTBEHHO. Ha BapuaHTe npuMeHeHUs] KOMIUIEKCHOIO MUHEpaIbHOIro ynoOpenus buoctum
Macnuynslii copepxkanue macna y copra Paxyra, MOTHOCUTENIBHO KOHTPOJIBHOIO BapUaHTa IOBBICHIIACH
Ha 1,1 %.

AHanu3 JaHHBIX MTOJIyYEHHBIX B XOJI€ IIPOBEICHMSI OIIBITOB O BJIMSHUU IPUMEHEHUS KOMIUIEKCHBIX
MHUHEpAJIbHBIX YyIOOpEHMH Ha KayeCTBEHHBbIE MOKA3aTeNIM CEMsH JIbHa MAciIMYHOrO IOKas3all, YTo Ha
BapUaHTaX C IPUMEHEHHEM KOMIUIEKCHOTO MHHEPaJbHOI0 YyAOOpeHHs 3HaYeHHEe IOoKazaTels HOAHOe
YHUCIIO B CEMEHAX MCCIEAYEMBbIX COPTOB, 3aBUCUT OT IPUMEHSIEMbBIX KOMIUIEKCHBIX MHMHEPaJIbHbBIX
ynoOpeHuil Ha BapuaHTe OmbITa, rae npumeHsuics [lomunon buo Macnuusbeiii mo copty Pamyra oHo
coctaBmwiio — 187 en., Ha Bapuante ¢ npumenenueM ['yrradon Macnuynsiii — 186 ex., Ha BapuaHTe C
npuMeHeHneM buoctum MaciuyHbli, 3HaYeHWE HOAHOTO uuciia ObUIO HAMOOJIBIIMM W COCTaBHJIO -

188 ex.

Tabmuua 2 — BnusiHre npuMeHeHNsT KOMIUIEKCHBIX MUHEPAIBbHBIX YA0OpEHUH Ha KaUeCTBECHHbIE
[IOKa3aTeJIM CEMSH JIbBHA MAaCIUYHOIO

Konrpoas Honupon HyrpuBant
TMokasaTenn (6e3 Bro Opranomukc® ryTTaq)OJIv Maoc Buocrum 3
. mapka (M) MacanyHblii . | MacauuHbIii
o0padoTkn) | MacanuHblii Macan4Hblii
Panyra
Macca IOFOO CeMsH, 8,13 8,23 8,23 8,03 8,03 7.93
H"’:‘H";‘MCHO’ 186,0 187,0 187,0 186,0 1875 188,0
Coneprianne macia 51,1 53,9 53,7 53,3 52,8 52,2
B ceMeHax, %
C6op Macna ¢
€IMHUIIBI TIOIIAIH, 700,1 803,1 945,1 1071,3 1050,7 1007,5
Kr/ra
Mukc
Bec 1008 CeMAH, 8,31 8,72 8,64 8,52 8,40 8,31
HOHHO:;MO’ 195,0 196,0 195,5 195,0 196,5 197,0
Conepranne macia 49,9 51,2 52,2 52,5 53,3 52,6
B ceMeHax, %
C6op Macina ¢
€IUHULIBI TLIOIIAIH, 7435 860,2 955,3 1123,5 1076,7 1046,7
Kr/ra
Dokyc
Bec 100? CeMsH, 712 7.90 7.43 7.81 7.76 7.69
HOHH‘;‘MCHO’ 195,0 196,0 196,0 195,0 197,0 197,0
Conepranne macia 52,1 54,3 54,6 54,8 53,9 54,1
B ceMeHax, %
Co6op Macia ¢
€IMHMIIbI TUIOIIAIH, 812,8 890,5 1048,3 1293,3 1207,4 1201,0
Kr/ra

Ananuz JaHHBIX, ITOJIYYCHHBIX B XOAC ITPOBCACHUS OIIBITOB O BIIMAHUU IPUMCHCHUS KOMIIJICKCHBIX
MHUHCPAJIBHBIX y,[[06pCHI/II71 Ha KOJIMYCCTBCHHBIC ITOKA3ATCIIU J3JICMCHTOB CTPYKTYPLI YpOiXKas, IMOKa3sal,
N3Yy4YaCMBIC B OIIBITC y'I[O6pCHI/IH OKa3bIBAOT BJIMAHUC HA MACCY 1000 cemsH. MaKkcHUMaIbHOTO 3HAYCHHS
OTOT IOKa3aTcjyib B CPpCAHEM 3a BCC TI'OAbl IMPOBCACHUA HCCICIOBAHUA OblI Ha BapHUaHTC OIIbITa C
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npumenenueM [lomunon buo Macnuunsiii o copty Panyra - 8,2; mo copty Muxc — 8,7 u o copty dokyc
- 7,9 T, COOTBETCTBEHHO.

Pe3ynbrarhl 3KCIEPUMEHTAIBHBIX HCCIAEAOBAaHUN MOKa3aJld, YTO MPUMEHEHHUE KOMILIEKCHOTO
MuHepaabHOro ynoopenus ['yrradon MaciuyHblii oka3pIBaeT 3HaYMMOE BIIMSIHHE Ha yBelHueHue cOopa
Maclia ¢ €IUHUIBI IUIOMIAAN TTOCEBOB MACIMYHOIO JibHA. B KOHTPONIBHBIX BapuaHTax, /st copToB Dokyc,
Mukc u Panyra, mokasarens coopa macia cocraBuin 812,8 kr/ra, 743,5 kr/rau 700,1 Kr/ra COOTBETCTBEHHO.
[Ipumenenue ynoopenus ['yrradon MaciuuHbiii TpUBEIO K YBEJIMYEHUIO TaHHOTO Mmoka3atens a0 1071,3
kr/ra ais copra Pagyra, 1123,5 kr/ra quis copra Mukc u 1293,3 kr/ra g copra @oxyc. OTHOCHTENBHOE
yBeJIMUEHUE cOopa Maciia o CPaBHEHUIO ¢ KOHTpolsieM coctaBuio 34,7% mist copra Pamyra, 33,8% s
copta Muxkc u 37,2% nins copra Dokyc.

BoiBoabI:

1. PesynbTarhl aHanu3a JaHHBIX, IOJIYYEHHBIX B X0/1€ UCCIIEI0BAaHUHN, BbISBUIIN JIUAUPYIOILYIO
no3unuio copra Gokyc no ypoxainoctu, coctapuiueii 2,36 1/ra. YpoxaitHocTs coproB Mukc u Pagyra
OKa3ajach HECKOJIbKO HIKE, TOCTUTHYB 3HaueHui 2,14 t/ra u 2,01 T/ra COOTBETCTBEHHO.

2. HauOonpmias OT3bIBUMBOCTh HA IMPUMEHEHHE KOMIUIEKCHBIX MHMHEPAJIbHBIX YIOOpEeHH
oTMeudeHa 1o copty Mukc. Ha BapuaHTe onbita ¢ IpMMEHEHHUEM KOMITJIEKCHOT'O MUHEPAJIBHOTO YA00peHHs
[Momuaon buo Macnuunblii ypoxxalHOCTh yBennuuiiach Ha 16,6%, Ha BapuaHTE OMbITA C TPUMEHEHUEM
KOMIUIEKCHBIX MUHEpalbHBIX YyaoOpeHuir Opranomukc® wMapka (M) u I'yrradon MacauuHslii
ypoxaitHocTh moBeicwiiack Ha 14,5 u 13,0 %, coorBercTBeHHO. Y copra DOKycC, HCHOJIb30BaHUE
KOMIUIEKCHBIX MUHEpaJIbHBIX Y00peHU 00ecneunsio MoBbILIEHUE PoAyKTUBHOCTH Ha 15,3; 13,5; 12,1%
COOTBETCTBEHHO. Y copTa Pajyra ypoBeHb OT3bIBUMBOCTH Ha MCII0JIb30BaHUE KOMIUIEKCHBIX MUHEPAJIbHBIX
y1oOpeHuit Obljla HECKOJbKO HIKE, YPOXKaHHOCTh CEMsSIH OTHOCUTENIBHO KOHTPOJIBHOTO BapHaHTa
yBenuumwiace Ha 12,7; 11,6; 6,3%, cooTBeTcTBeHHO. lIprMeHEeHHME KOMIUJIEKCHBIX MMHEpPaIbHbIX
yInoOpeHut MoBhIIIaeT MacIMIHOCTh B cpeanemM: [Tomunon buo Macnuunstit Ha 0,9-2,6 %, Opranomukc®
Mapka M) — Ha 0,7-2,4 %, I'yrragon MacnuuHslit -
Ha 0,4-1,4%.

3. Camblil BBICOKHI cOOp Maciia Cpeid BCeX U3y4aeMbIX OMbITE COPTOB OTMEYEH Ha BapUaHTE
ombITa, rae npuMmensics I'yrradon Maciuunslid, o copTy Pagyra 3HaueHue 3TOro nokasaresns COCTaBUIIO
- 1071,3 kr/ra, no copty Muxkc - 1123,5 u no copry ®oxkyc - 1293,3 kr/ra. Ha BapuanTe ¢ npumMeHeHueM
KOMILIEKCHBIX MUHEpaJIbHBIX ynoOpenuil I'yrradon Macinusblil, 3HaueHue mokazaTens cOOp Macnia c
€MHMILIBI IIIOLAAX OTHOCUTENIBHO KOHTPOJIBHOTO BapHaHTa yBEINYWIOCHh Y copTa Pagyra Ha — 34,7 %, no
copty Mukc Ha — 33,8 % u no copty Pokyc Ha — 37,2 %.
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2.  Xanuwes, M.X. AanTuBHas TEXHOJIOTHS BO3/ICIIBIBAHUS JIbHA MacTUYHOTO B KabapauHo-bankapckoit
Pecnyoommke / Marep. Bceepoc. Hayu. xond. / M.X. XanumeB, W.M. Xanwuena,
M.M. Kapnanosa. - Hanpuuk: U3n-so KbI'AY, 2015. - C. 126-129.

3. XanmmeBa WN.M. PazpaboTka »5KoOJOrHMUecCKH O€30MacHOW TEXHOJOTHH BO3JCNIBIBAHUS JIbHA
maciuuHoro / Xanuea V.M., bo3ueB A.JL., XakynoB U.B., Kamunos A.M., baparynos A.3. / B
coopumke: Hayka, oOpa3oBaHune W OW3HEC: HOBBIM B3IJISII WM CTpATeTHs WHTErPAIMOHHOTO
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ONbIT U HPAKTUKA BbIPAIUBAHWSI PACTOPOIIIITN MSTHUCTOH B
YCIIOBUSAX KABAPIUHO-BAJIKAPCKOHU PECITYBJIMKHN

bucuokoB P.M., akamemuk MAHDb, kangugar (QuU3MKO-MaTeMaTUYeKUX  HAyK, JOLEHT,
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CabosmmpoB A.P., acnupanr; [skyprydaeB A.H. maructpant; KokoB T.A. Maructpasr.

OI'bOY BO «Kabapnuno-bankapckuii rocyniapcTBeHHbIN arpapHbiil yauepcurer» uM. B.M. Kokosa

AHHOTAUMS: B CTaTbe IPUBOAATCSA PE3Y/IbTaThl UCCIEAOBAHUM 10 M3Yy4EHHUIO OCOOCHHOCTEH pocTa U
pa3sBUTHSL JICKApCTBEHHBIX KYJIbTYp M HayyHOe OOOCHOBAaHME HCHOJb30BaHUS pa3pabOTaHHBIX
arpoTeXHUYECKUX TNPUEMOB Ui Bo3jenslBaHus ux B Kabapauno-bankapckoil  pecnyOiuke.
DKcrepuMeHTalbHbIE HecienoBanus npooawinck Ha 6aze YIIK ®I'BOY BO Kabapauno-bankapckoro
I'AY ¢ 2022 nmo 2024 rr. O0BbEKTOM HCCIEAOBaHUN SBISJICS COPT PACTOPONIIM MSTHUCTOM AMyIer.
Pemenne 3amad  OCymIECTBISUIOCH MyTEM IIOCTAaHOBKM W TPOBEICHHS JABYX()AaKTOPHOTO OIIBITA,
COTPOBOKAAIOIIETOCS yueTaMu, HaOII0ICHUSIMHU U aHaJIu3aMu. B pe3ynbrare NpoBeeHHs ONIBITOB MOXKHO
c/ienaTh BBIBOJI, YTO JUIA cOpTa AMyJeT BEIOOp paHHEro CpoKa MoceBa U MPUMEHEHHE Peryistopa pocTa
AnbdacTuM gaeT Tydimii pe3yabTaT 1 00JIbIIyI0 IpUOaBKy K ypoxaro. CpeHsist ypokaHOCTb 3a TPH rojia
HaOmoneHui Obu1a 1,74 1/ra.

KioueBble ci10Ba: JIEKAapCTBEHHBIE KYJBTYpPbI, PACTOPOIIIA IMSATHUCTAs, COPT: AMYIET, PEryiasTOpbl
pocTa, cpoku nocesa, Anbhactum, Lutoged, Anpout

EXPERIENCE AND PRACTICE OF CULTIVATING MILK THISTLE
IN THE KABARDINO-BALKARIAN REPUBLIC

Bischokov R.M., Khanieva |.M., Erzhibov A.Kh. Sabolirov A.R., Dzhurtubaev A.N. Kokov T.A.

Abstract: The article presents the results of research on the characteristics of growth and development of
medicinal crops and the scientific justification for the use of developed agrotechnical methods for their
cultivation in the Kabardino-Balkarian Republic. Experimental studies were conducted on the basis of the
Educational and Production Complex of the Federal State Budgetary Educational Institution of Higher
Education Kabardino-Balkarian State Agrarian University from 2022 to 2024. The object of the research
was the variety of milk thistle "Amulet". The solution of the problems was carried out by setting up and
conducting a two-factor experiment, accompanied by records, observations and analyzes. As a result of the
experiments, it can be concluded that for the Amulet variety, the choice of an early sowing date and the use
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of the growth regulator Alfastim gives the best result and a greater increase in yield. The average yield over
three years of observation was 1.74 t / ha.
Keywords: medicinal crops, milk thistle, variety: Amulet, growth regulators, sowing dates, Alfastim,
Cytodef, Albit

Beenenue.

B Hacrosiiee BpemMs pe3K0 BBIPOC CIIPOC JIIOJEH Ha 3J0POBYIO IIPOIYKIHIO, BEI3BAHO 3TO TPEHIOM
Ha 3J10poBbI 00pa3 »kxu3HU. B Omwkaiimme rogpl 0XXKMJaeTcs MOBBILIEHHE CIPOCAa HAa PACTUTEIbHOE
JIEKapCTBEHHOE cbipbe B Poccuiickon ®Penepanuu, Tak Kak TpaXJaHe CTPaHbl BCE Yalle OTHAOT
IpEINOYTeHHEe HATypalbHBIM TPOJIYKTaM, B JIIOOOW cepe KM3HHM, HACTymaeT smoxa ¢purorepanuu. B
ycinoBusax KBP Bo3zenbiBaHMEM JIEKapCTBEHHBIX KYJIbTYp HE 3aHMMAJIACh, a C€HYac BaXXHO OTBEYATh
PBIHOYHBIM TPEOOBAHMSIM, KOTOPBIE ONPEAEISIIOT KOHKYPEHTHOCTh TOTO WJIM MHOTO MpoaykTa. [loatomy
BaXHO pa3paboTaTh TEXHOJOTHIO BO3JENIBIBAHUS JIEKAPCTBEHHBIX KYJIBTYP, KOTOpas OyIeT OTBeuaTh
PBIHOYHBIM TPeOOBaHUAM AJISl TOBApA CENbX03 IPOU3BOIUTENECH.

JlekapCTBEHHOE pPACTEHUEBOJCTBO HEOOXOJUMO JJs TOTO, 4TOOBI 00ECHeYnuTh YCTOHYMBOM
ChIpbEBON 0a30il pacTyliue MNOTPEOHOCTH MEAMLMHBI, a TaKXe KOCMETHYECKYI0 OTpacib, CHU3UThH
ce0eCcTOMMOCTh IPOU3BOJCTBA ChIPhS U, B OINpENeIEHHONW Mepe, NOBBILATh ero kauyectBo. Kpome Toro,
BbIpAlIMBaHUE U KYJIbTHBALMS TAKOH MPOJIYKIMHM CHOCOOCTBYET OXpaHE PEIKHUX M HCYE3AIOUINX BUIOB
JIEKapCTBEHHBIX pacTeHU! B PO

Pacropomnma mATHHCTAas — OQHOJETHEE JIEKAPCTBEHHOE W JEKOPATMBHOE PAaCTEHHUE CEMEWCTBa
cnoxkHouBeTHeIX [1,2].  OmnpepensiroiumMu  (akTOpamMH, OKa3bIBAIOIIMMH BJIMSHHE Ha KadecTBO
(dapMalleBTUYECKOTO M IHUIIEBOIO ChIpbS PACTOPOIILH, SBISIOTCS OCOOCHHOCTH POCTa U Pa3BUTHS
JIEKapCTBEHHOM KYJIbTYphl, HOPMBI U CPOKH I1OCEBA, BPEMS 3pEJIOCTH, CYLIKH, XPaHEHHsI U MepepaboTKu
3epHa. CeMeHa 3TOM KyJIbTYpBl SBJISIOTCS HCTOYHUKOM >KMPOB U YIVIEBOJOB, KOTOPBHIE HENIOCPEACTBEHHO
NPUHUMAIOT YYaCTHE B PEryJIALUU MeTa00I13Ma, IOMOTaloT YIYUIIUTh BpeMsl peakiuio yeaoBeka. CemMeHa
CIIy’KaT XpaHUJIUIIEM OEJIKOB, HEOOXOIMMBIX IS MUTAHUS CEPJCUYHON MBILIIbI, KOXKH, a TAKKE ITOMOTaeT
YIYYIIUTH pabOTy OPraHOB 3PEHUSI YEIIOBEKA.

3eneHHas Macca d3TOH KYJIbTYpbl SIBJISIETCS HCTOYHHMKOM MHKpPODJIEMEHTOB B  palllOHE
JaKTUPYIOUIUX KOPOB, a B ycnoBusix KbP, B Tom uucne, ’KUBOTHOBO/ICTBO, 3aMHTEPECOBAHHO B TOOOYHBIX
(hakTOpax MPOU3BOJCTBA ITOM KyIbTYpHL. [3]

Heablo ucciefoBaHUs SBISIETCS HM3ydeHHE OCOOEHHOCTEH pocTa MU Pa3BUTHUS JIEKAPCTBEHHBIX
KYJBTYp M HaydHO OOOCHOBAaHHOE HCIIOJIb30BAaHME arpOTEXHUUYECKUX MPUEMOB Ul UX BO3JIENIbIBAHUS B
Kabapauno-bankapuu.

Hayuynast HOBH3Ha HCClIeIOBaHM 3aKJII04aIach B TOM, YTO BIIEPBBIE B TIOYBEHHO-KIMMAaTHUECKUX
ycnoBusix npearopuit  Kabapauno-bankapuu, omnpeneiaeHbl HEKOTOPbIE  AJIEMEHThl  TEXHOJOTHH
BBIpAlIBaHUsl  JIGKAPCTBEHHBIX  pacTeHuil. bbuiM  BBIABIEHBI  OCOOCHHOCTH  (OPMHUPOBAHUSA
MPOAYKTUBHOCTH PAaCTOPOMIIHN MSTHUCTON B 3aBUCUMOCTU OT OCOOEHHOCTEW MPUMEHEHUS PErylsaTOpOB
pOCTa pacTeHHUI U CPOKa IOCEBa.

MaTtepuaa W MeTOAMKA MccJeqoBanmii. [lnomans ydyéTHoW nensHKH 25 M2 MOBTOPHOCTH
YeThIpEXKpaTHasl, MWUpUHA MexAypsauid 0,6 M, pacnojoKE€HUE PACTEHUN OJHOCTPOYHOE, 3alUTHBIE
OOKOBBIE MOJIOCH 1O 1 M, MeXAeTIHOUHbIE JOPOXKKH 10 0,7 M. OOBEKTOM HCCIETOBAHUIN SBISIICS COPT
pacTOpOIIIN NATHUCTOW AMYIIET U pEryNsTOpbl pocTa pacteHuit Anpout, Liuroned u Anspactum. Hopma
BbICEBA CEMSH PacTOPONIIH NMATHUCTOM - 10 Kr/ra.

DKCNEepUMEHTANIBHBIE JTaHHBIE 00pabaThHIBAIUCh METOJOM KOPPENSIIMOHHOTO, TUCIIEPCHOHHOTO
anann3oB (b.A. Jlociexos, 1985r.) na [I9BM c ucnons3oBanuem Excel 2007
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CTpyKTypHBIE ¥  KaueCTBEHHBIC IIOKA3aTell  MAaclOCEMsSH pPACTOPOMIIA  ONpelesud 110
COOTBETCTBYIOLLIMM HOPMAaTHBaM: BJIAKHOCTb ceMsiH (MeTo1 BeicymrBanus) — 1o 'OCT 12041 — 66, maccy 1000
cemsiH — 110 ['OCT 10842 - 76.

B ¢akTope A m3yuyanuch — CpoKd IoceBa (paHHUH, CPEIHHM, MO3MHUN). B yCIIOBHSIX 4acThIX
NepenagoB TeMIeparyp M OOJbIIMX BECEHHHX OCAaJKOB B BHUJIEC JOXKIEH M CHera, TeMIeparypa
OKpY’Karollled cpelbl He BCeria MOXET ObIThb HaJleKHBbIM KpuTepueM. OpHEHTHPOBKA TOJIBKO HA 3TOT
MOKa3aTelb MOXET MPUBECTH K HETaTHBHBIM IOCIEACTBHUSAM, M KakK MPaBUIIO, IPUBOJUT K OOJBIIOMY
HenoOopy ypoxas, M CHIKCHHMIO €ro KauyeCTBEHHBIX Iokazateneil. IloaTomy cpoku moceBa Jyudrie
OTIpeNIeNIATh IPU MPOrPEeBE NOYBBI HA ONPEACIEHHYIO TeMIepaTypy:

1) Pannwmii npu temneparype noussl 14 °C (2022r. - 15 ampedst, 2023r. - 10 anpens, 2024r. -
18 ampens);

2) OnruManbHBIH npu Temnepatype moussl 18,5 °C (2022r. - 25 anpens, 2023r. - 22 anpes,
2024r. - 27 anpens);

3) Ilo3mumit npu Temneparype moussl 22 °C (2022r. - 5 mas, 2023r. - 3 mas, 2024r. — 31
amnpes).

B ¢daxrope b uzyuanoch BIusHUE peryniaropa pocra. B kauecTBe KOHTPOJIS BBICTYIAIH CEMEHA,
3aMOYeHHbIE U 00pabOTaHHbIE BOJOM. DKCIO3UIMS CEMSIH B pacTBOpe cocTasiisiia 6 yacoB. O0paboTKy
BEreTUPYIOIIUX PacTEHUI NPOoBOIMWIM B (pa3y 3-4 HACTOSALIMX JIHCTHEB.

1) KouTpomb - 00paboTka BOAOIA.

2) AnnOut, (0,025 r/m). O6pabotka cemsia (0,4 mur Ha 10 11 BOJBI) ONphICKHBaHKHE B (asy
MpOpocTKOB U B azy Oyronusauuu (50 mu/ra, pacxon paboueit xxkuakoctu 300 n/ra).

3) Huromed BPII, (0,1 r/m). O6padoTka cemsta (10 r Ha 10 1 BoaBI) OMphICKUBAaHKE B (hasy
popocTKoB U B a3y Oyronusanuu (200 r/ra, pacxon padoueii xunkoctu 300 n/ra).

4) Anbpactum - O6pabotka cemsd (50 mu1 Ha 10 11 BOIBI) ONPBICKUBaHKE B a3y MPOPOCTKOB
u B ¢azy Oyronuzauuu (50 mui/ra, pacxox padoueit xxuaxoctu 300 n/ra).

AnbdacTuM — CTUMYIATOp pOCTa pacTeHUH, aKTUBUPYET HanOojee BaKHbIE META0OIMUYECKUe
pEaKIyu, PeryaupyeT YCBOCHHE M WCIOJIh30BAHME MHUTATENBHBIX AJIEMEHTOB, CTUMYIUPYET BBIICICHUS
KOPHEBOW CHUCTEMBI U TIOBBIIIAET MPOHHUIIAEMOCTh KJIETOYHBIX CTEHOK KOPHEH.

[uTtoned - sABASETCS MOIIHBIM PHIYaroM BO3JEHCTBUS Ha PACTUTENbHbBIE OPTaHU3MBI, YIPABISS U
AKTUBM3UPYS (PEPMEHTATUBHBIN KOMITJIEKC PaCTEHUSI.

AnBOUT - KOMIUTEKCHBIN () PEeKTUBHBIN OHOTIpenapaT, yHUBEPCAIbHBIN PETyISITOP POCTa PACTCHHIA
CO cBOMcTBaMM (PyHTUIM/Ia M KOMIUIEKCHOTO y100peHHU .

Pe3yabTaTsl 1 UX 00cy:KAeHUe. DKCIIEpUMEHTAIbHbBIE HCCIIE0BAaHUS MPOBOAUIHNCH Ha Oaze YIIK
®OI'BOY BO Kabapauno-bankapckoro I'AY ¢ 2022 no 2023 rr. Pemenne 3a1ay oCymecTBIsIIOCh MyTEM
MIOCTAaHOBKH W TIPOBENEHUS JBYX()AaKTOPHOTO OTBITA, COMPOBOXKIAIOIIETOCS YIETaMH, HAOOICHUSIMA U
aHaJN3aMH.

Tabmuma 1 — YpoxailHOCTh CeMsIH paCTOPOIILIHN MSITHUCTOM B 3aBUCUMOCTH OT CPOKOB ITOCEBA, T/Ta.

Cpok noceBa 2022 2023 2024 cpeaHee
Panumnii 1,34 1,62 1,55 1,50
Cpeanuii 1,12 1,22 1,18 1,17
Mo3aumnii 0,78 0,92 0,82 0,84
HCP 0,063 0,061 0,067
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3a Tpu rojila mMpOBEICHUS OIBITOB, C Pa3HBIMU CPOKAMH MOCEBa, JYUYIIUM BapHaHTOM OKa3ajcs
«paHHUi». CBSA3aHO ITO C TEM, YTO BO BPEMsI PaHHETO CPOKa CEBa, PAcTOPOIIIA yClieBaeT 00pa3oBaTh
TUTO/IBI, YOOPKA KOTOPBIX JTOJDKHA TPOU3BOAUTHCS B CYXYIO JKapKYIO TIOTOJTy, a P 00JIee MO3JHEM CPOKe
CEBa, CEHTAOPbCKHUE O 1al0T OOJIBIIYIO oTepto ypoxas. Tak B 2023 rofy 3aTs>KHbIE JOXKAU PUBEIH
K nmpo0jemMaM BO BpeMsl YOOPKH, B CBSI3U C YeM, MbI TIOTEPSUIA YacTh ypoKasi, OJIHAKO Oyarojapst 10XKIsIM
W YpOKailHOCTh ObLTa BhIlIe. PanHuii cpok ceBa B 2024 roay moMor moJiyquTh MpUOaBKy K yposkaro ot 0,33
1o 0,66 1/ra. 2022 rox ObLT caMbIM HU3KUM IO YPOKAWHOCTH, CBS3aHO ATO C TE€M, YTO B IEPBBIN Ioj
MIPOBEJICHUS OIBITOB, MBI CTOJIKHYJIUCH C MPOOJIEMON TPy BEIOOPE AT U CPOKOB ceBa. [1o3mHuli cpok ceBa
Jan XyJIIue pe3yabTaThl B CBS3U C JOXKISAMH, KOTOPbIE BBIMBIBAJIM CeMeHa U3 TrpyHTa. M3 Tabmuisl 1
BUJTHO, YTO B CPETHEM, paHHUI CpOoK ceBa ObLT Ha 22 % 3 dexTuBHee «cpeanero» u Ha 44 % s dexkTuBHEE
«TIO3HETO».

Tabmuua 2 — YpokallHOCTh CEMSIH paCTOPOIIIH TSI THUCTON B 3aBUCHMOCTH OT CPOKOB ITOCEBA U
IPUMEHEHUS PETYISITOPOB POCTa, T/Ta.

Cpoxk nocesa PeryasTopsl pocta 2022 2023 2024 cpenHee
Kontpons 1,11 1,16 1,21 1,16
Anbdactum 1,65 1,82 1,75 1,74
Panumnii
uroaed 1,55 1,75 1,59 1,63
Apour 1,62 1,77 1,68 1,69
Kontpons 0,8 1 0,9 0,90
. Anbdactim 1,34 1,38 1,44 1,39
Cpennuii
uroned 1,22 1,3 1,26 1,26
Apour 1,41 1,38 1,33 1,37
Kontpons 0,72 0,78 0,84 0,78
. Anbhactum 1,2 0,88 0,98 1,02
TMo3auuii
Hutoned 0,92 0,9 0,96 0,93
Anp0uT 1 0,84 0,98 0,94
HCP 0,073 0,070 0,077

OneHuBas aHHbIE U3 TAOMUIIBI 2, MOXKHO CIeNaTh BBIBOJ, YTO NMPHUMEHEHHE BCEX PEryJSTOPOB
pOCTa, MOBBIIIANIO YPOXKAHHOCTh PACTOPOIIIHN U BapbHpoBaia B cpeaneM ot 1,11 no 1,82 1/ra. Jlyymum
ObLT BapHaHT C IPUMEHEHHEM Mpenapara AnbdacTuM. AJTbOUT MOKa3an HauOOJIBIIYI0 YPOKalHOCTh B
2023 rony npu paHHeM cpoke nocesa. Llutoned nan nyummii pesyastaTt B 2023 roay npu ypoxaiHOCTH
1,75 1/ra. Tak ke M0 KOHTPOJILHOMY BapuUaHTy Mbl MOXEM BHJIETh, YTO HauboJiee ypoKalHbIM ABJIIETCS
paHHUIl CpPOK ceBa. BApMAHT PAHHEro CpoKa MOoceBa ObLT JYYIIMM B KaXKAbIH I'OJl MPOBEACHUS OIBITOB.
Jlyqmmu mokaszaTeNsiMH 3a TPHM rojia MPOBEJCHUS ONBITOB ObUI BapUaHT C PaHWM CPOKOM IOCEBa M
npumMeHeHus Anbdactuma B 2023 roay ¢ ypoxaiHoctsio 1,82 T/ra.

BrIBOabI
Ilo 3aBepiueHMIO OIBITA MOXHO CHEJIaTh BBIBOJ, YTO CPOK II0CEBA 3HAYUTEIBHO BIUAET Ha
ypOXalHOCTh pactoponmu maTHUCTOM B ycioBusax KBP. Mcnonb3oBanue peryisaropoB pocra miis
3aMayuBaHusl CeMsH U 00pabOTKM pacTeHHWH BO BpEMs BEreTalMy IOBBIIAIOT YPOKAWHOCTH STOU
JIEKApCTBEHHOMU KYJIbTYpHI.
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Takum oOpazom, B ycnoBusax mnpearopnoii 3ouel KBP panHmii cpok moceBa ¥ IpHUMEHEHHE
npenapata AnbhacTum, Ja€T TydIuil pe3ynbTaT 1 00bIIyI0 MPHOaBKY K yposkato. CpenHsis yposkaitHOCTb
3a Tpu rojaa HabmoneHu Obuia 1,74 T/ra.
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CTPATEI'sl KOMIVIEKCHOI'O PAZBUTHUSA CYXOITYTHOI'O
MEKKOHTUHEHTAJIBHOI'O HTHHOBAIIMOHHOI'O TPAHCHHOPTHOI'O
KOPUIOPA IJIs1 CEBEPHOI'O TOJYIHAPUSA

3akypaeB A.®., Burie-nipe3ugeHT Accormanun uzooperareneii CKOO u FODO, e-mail: aslanz@mail.ru;
PsaokoB A.B. ®I'bOY BIIO TroMmeHckuii TOCYAapCTBEHHBIM HE(PTEra3oBbI  YHHUBEPCHUTET,
e-mail: General@tsogu.ru.

AHHoOTanus. B npencraBieHHOM cTaThe BIIEpPBbIe HAyYHO 00OCHOBaHA U pa3paboTaHa HOBAsi KOHIICTIIIHS
peanu3alud MEXKKOHTUHEHTAJIBHOTO TPAHCHOPTHOro Kopuuaopa nansi EBpomeiickoro, A3uaTckoro u
CeBepoaMepUKaHCKOTO KOHTUHEHTOB. CyXONYTHBIH MapIIpyT TPAaHCHOPTHOIO KOPHIOpAa OXBAaTUT
noJiykosblioM Bce CeBepHOe mouymapue, a Takke 0yaer npoxoauts o CeBepHoii Tepputopun Poccuu u
yepe3 bepuHros nposus.

CdopmynupoBana HoBast GHIIOCODUS COIMATBHO-3KOIOTMYECKON (POPMBI pa3BUTHS U OCBOCHUS CEBEPHOI
yactu Poccunm u JlampHero Bocroka Ha OCHOBE H300pETEHHOTO HOBOTO BBICOKOCKOPOCTHOTO
yIBTPACOBPEMEHHOTO  TPYOOMPOBOAHOTO  TPAHCHOPTAa MOAYJIBHOIO THIA HA3€MHO-3CTAKaJIHOTO
PaCIOI0XKEHUS C UCIIOJIb30BAHUEM YHCTHIX BO3OOHOBISIEMBIX HICTOYHUKOB YHEPTUH B CUMOHO3€.
KiloueBbie ciaoBa. TonHenb, gam0a, MarHUTO-JIEBHTALIMOHHBIA CIOCOO, TpPaHCIOpPTHAs Karcyna,
BO3/IyXOKaHalbHBIH, (popBaKyym, cHMOHO3.

STRATEGY FOR THE COMPREHENSIVE DEVELOPMENT
OF AN OVERLAND INTERCON-TINENTAL INNOVATIVE TRANSPORT
CORRIDOR FOR THE NORTHERN HEMISPHERE.

Zakuraev A.F., Ryabkov A.V.

Annotation. In this article, for the first time, a new concept for the implementation of an intercontinental
transport corridor for the European, Asian, and North American continents is scientifically substantiated
and developed. The land route of the transport corridor will encircle the entire Northern Hemisphere in a
semicircle, as well as pass through the northern territory of Russia and the Bering Strait.

A new philosophy of a socio-ecological form of development and exploration of the Northern part of
Russia's territory and the Far East has been formulated based on the invention of a new high-speed ultra-
modern modular pipeline transport system with a ground-based and elevated layout, using clean renewable
energy sources in symbiosis.

Keywords. Tunnel, dam, magneto-levitation method, transport capsule, air-channel, forevacuum,
symbiosis.

BBenenue

Ucropuueckum ¢dakToM SBISETCS TO, YTO BEChbMa IMpUBIICKATEIbHAS WHXXCHEpHAs uIes
CYXOITYTHOTO COEMHEHHUS TPEX KOHTUHEHTOB CEBEPHOr0 MOIYIIApUs POAUIACH HE B YMaX COBPEMEHHBIX
MOJIMTUKOB, YKOHOMHUCTOB U HYBOpHIIIeH, a eme B XI1X B., cpa3y mocie NoKyIku aMepuKaHiiaMu AJSCKH
3a 7,2 MIWILIIMOHA J10JJIapOB.
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B nauane XX Beka Ha [Taprmxckoll BCeMUPHOH BBICTaBKE MAJIOM3BECTHBIN nHxeHep JloGanbo ne
JloGanbep mpeacTaBWII nepe] MyOInKoi crocod peaHMMAaluu 3aMOPOKEHHOTO MPOEKTa TOHHENS Yepes
BepunroB mponuB. BnoxHOBIeHHBIA — (paHTAaCTHYECKOH HIeel 1O  CTPOUTENbCTBY  TOHHEI,
MOTYIIIECTBEHHBIN (prHAHCUCT TOTO BpeMeHu J[>xoH Xatic XIMMOHI-MIIA NI BRIKYITUJ Y TTPABUTEILCTB
Poccun u CIJA konieccuu. J>xoH X3iC MIaHUPOBATI OCYIIECTBUTh IPAHAMO3HYIO HUJICI0 CTPOUTEIbCTBA
KPYTrOCBETHON MEXKOHTUHEHTAIbHOM jKEJIE3HOM 10pOrH, KOTOpasi COeTUHIIA Obl TP KOHTUHEHTA B BUJIE
3aMKHYTOT0 TUT'aHTCKOTO TPAaHCIOPTHOTO IMOJIYKOJblIa BOKpYr CeBepHOro moJymapus (CM. pUCyHOKI,
aBTOp pUCYHOK A. Jlonrux, uctounuk: https//dzen.ru /a/aPUTGPral5) [1].

L el

ATLANT(E

crtAN

Pucynok 1. MeXKOHTHHEHTAIILHOE KEJIE€3HOJOPOKHOE TPAHCIIOPTHOE MOJIYKOJIBIO BOKPYT
CesepHoro nosymapus

DTOM rpaHAMO3HOM 00111€YEIOBEUECKOM CTPAaTETnYECKH BhITOIHOM nee J»xona Xoaiica XaMMoH1a-
MIIQJIIIETO HE CYXKICHO OBLIO COBITBCS, MOTOMY KaK WH)KEHEPHOMY IMPOEKTYy TI0 TPOKIIAJIKE
MEXKOHTHUHEHTAJIbHOI'O TPAHCIIOPTHOr0 Kopuaopa yepes Poccuto u Bce CeBepHoE nonyliapue noMenaim
ITepBas mupoBas BoitHa u OxTs10pbcKas peBoitonus B Poccuu.

Ha ceromnsmHuii JeHb NpOCMaTpUBACTCS 06a 6apuanma KOHCTPYKTHBHO-TEXHOJIOTHYECKON
CXEMBl TIPOKJIAJKH MEKKOHTMHEHTAJIBHOIO TPAHCIOPTHOIrO Kopuuopa. Ilepselii BapuaHT — 37O
KENe3HOJIOPOKHBI TPAHCHOPTHBIM KOPHUJIOp C TOHHeNeM-AaM0oi depe3 bepuHroB mnponuB, BTOpOH
BapHaHT — YHUBEpPCAJIbHBI TPyOONPOBOAHBIM TPAHCHOPTHBIA KOPUAOP, HA3EMHO-3CTaKaIHOTO
pacIIoIOKEHUs ¢ TOHHENIEM Yepe3 beprHroB nposus.

[Io mepBomy Bapuanty B 60-¢ roasl XX B. BHOBb BO3pPOJIWJIACH HJEs HOBOI'O HE MeEHee
IPaHIMO3HOrO MPOEKTa MUPOBOIO Maciutada, KOTOpPbIii MOr 00epHyThbcsl kaTacTpodoil. Tak, MHKeHep
TymnosneB mperIokKUI — TOHHENIb-IaMOy, KOTOpBIN Mpeanonaran He IMPOCTO MPOKIAIKY IOABOIHOU
rajepey, a co3JaHue TUTAaHTCKOW HACBINHU, CIOCOOHOM M3MEHHUTh KIMMAT BCEH IJIaHETHI, T.€. HEPEKPBITh
IIPOJIUB.

HecrabunpHas MexIyHapoJHas CUTyallMus BO BpeMs JUIMTENIbHOM XOJOAHOHM BOIHBI HaBcerja
IIOXOPOHMJIA TAKOM HECUCTEMHBIN, SKOJIOTMYECKU IPOBAJIBLHBIN IIPOEKT, IPEBPATUB bEPUHIOB MPOIUB U3
MOTEHLIMAIbHOIO HEYCTOMUMBOIO MOCTA B CaMBbIi YKPETJIEHHBIH pyOek MPOTUBOCTOSIHUS M1y EBpormoii
¢ CIIA u CCCP.

B ocHoBe mn000ro rio0anbHOrO MPOEKTa [OJKHO JIeKaTh COXpPaHEHHE MpPUPOAbl B €€
NEPBO3JAHHOM BH/JIE, CO3JAaHUE YCIOBUH UIsl HOGOU @unocoguu COLHUATBHO-IKOIOTUYECKONH (OPMBI
pa3BuTUs pernoHOB (CeBEpHOUM TEPPUTOPUM KOHTHMHEHTOB, ATO akchuoMa! B 3Tol cioxHOW cuTyanuu
pasymHee ObUIO OBl JaTh HOBBIM MMITYJIbC (OXKHBJIEHHE) TPAHCIOPTHOMY Kopuuopy Tpanccuba u
COCTBIKOBaTh C OyAyIIMM TpAHCIOPTHBIM KopuaopoM Ha CeBepe C HCHOJIB30BAHUEM HOBBIX
KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX JIOCTHKEHUH B 00JIACTH JKEJIE3HOI0POKHOT0 TpaHcnopTa. Ho B Mupe
Ha TIEpeJOBBIX HAYYHBIX OCHOBAaX IHOSIBWINCh (DaHTACTUUYECKHE, BECbMa IPHUBJIEKATEIbHbIE
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KOHCTPYKTOPCKO-TEXHOJIOTHYECKHE H300pETEHHsI, HOBBIE KOMIO3HIIMOHHBIE MaTepUaNIbl U IPUHIIUITBI
IepeMELIEHUE IPY30B U aCCaXKUPOB.

AKTyaJbHOCTB NIPo0semMbl. HeoOX0aMMO OTMETUTB, YTO TPU MOIIHEWIINX SKOHOMHUYECKUX LIEHTpa
(EBpoma, A3us u CeBepHast AMeprKa) «pa3aBUHYTh» Poccueit Ha paccrosiHue 12 ThIC. KM M TTOYTH Ha 6
ThiC. KM ¢ CIIIA, moatomy ais Poccuu Ob110 ObI BHITOJHO HHTEHCUBHO Pa3BUBATh CBOIO (€BPO-a3MATCKYIO
U CEeBEPOAMEPHKAHCKYI0)  IOJIMTUKY, CBSA3aHHYI0O C  YCKOPEHHBIM  CO3JaHUEM  EIUHOIO
MEXKOHTHUHEHTAIBHOT'O TPAHCIIOPTHOTO Kopuaopa no CeBepHOMY MapIIpyTy.

[TosTomy 3akperuienue Beaymed ponu Poccum Ha CeBepHOM MONyIIapuH HEBO3MOXKHO 0€3
AKTUBHOI'O Y4acTHUsl B COBMECTHBIX €BpPO-a3MaTCKUX U CEBEPOAMEPUKAHCKUX TPAHCIIOPTHBIX IPOEKTaX.
Peannmarnus crapoil KOHLENUMHU NPOKIAJAKHM MEXKOHTHHEHTAJIbHOIO TPaHCHOPTHOIO KOPHIOpa MOJ
BepuHroBBIM TMPOIMBOM Ha OCHOBE HOBBIX HHHOBAIIMOHHBIX TEXHOJIOIMYECKHX PpEIICHUH, HapaBHE C
peann3anueil naHHoro npoekra Ha teppuropun CeBepa Poccun cOBMECTHO € IPYrMMH IOCyIapCTBaMH
EBpomnsr (ot JIuccabona), co ctpanamu-uneHamu HIOC u ¢ CeBepHOit AMEpUKOH, SBISETCS YpE3BbIUANHO
BaKHOU U secbma akmyanvrou ¢ XX1 6.

Hayunas runore3a.AxmusHsie pyHOaMeHManbHble UCCIe008aHUs, NposedeHHble 8 KoHye XX 6. 6
Poccuu u 6 nauane XX1 6. 6 CLLIA 6 obracmu co30anusi HeCmMaHOApPMHBIX AbMEPHAMUBHBIX MPYOONPOBOOHbIX
MPAHCNOPMHBIX CUCIEM HA3EMHO-ICMAKAOHO20 PACNONONCEHUS. C UCHONIb30BAHUEM IKOIOSUUECKU YUCTBIX
8UO08 dHEp2UU 8 CUMOUO3e, a MAaKHCe OPUSUHATIbHBIE KOHCMPYKMUSBHO-MEXHON0SUYECKUe U300pemeHus]
NO360UNU NOLYYUMb HOBYIO (DUIOCODUIO OpeaHU3ayUU TOSUCTIUKY NO ONMUMAIBHOMY UCHONb308AHUIO
HeOCNOPUMbIX NPEUMYUIECE U XapaKmepucmuxk mpyoonpoeooa. Hcnonvsosanue mpybonposooa Kak 0CHOGbl
He MONbKO 011 MPAHCNOPMUPOSKU Hehmu U 2a3d, HO U OJi OP2aHU3AYUU IKOHOMUYECKU U IKOJOSUYEeCKU
8bI200HOU  IOCUCMUKU, OP2AHU3AUUU NEePeBO3KU 2PY308 U NACCANCUPO8 SGIAEMC (DaHmMacmuyHblM U
NPOPLIBHLIM MPAHCHOPMHBIM npoekmoM. O HaYUHO PUCKOBAHHOU U HECMAHOAPMHOL hopMe UCNONIb308AHUS
VILIMPACOBPEMEHHBIX MPYOONPOBOOHLIX MPAHCHOPMHBIX CUCHEM OO0bU020 duamempa OYOym NOMHUMb
HAWU NOMOMKU.

Hecomnenno, maxasa mHayunas eunome3a U HO8As KOMWAEKCHAS — MENCKOHMUHEHMANbHAS
MPAHCNOPMHAs. KOHYENYUsi HA3eMHO20 Xapakmepa nompeoylom paspadomku 0coOvlX, HeCmAaHOapmHbIX,
no0X0008 04  Op2aHU3AUUU  NEePeBO30K C  MUHUMATbHBIMU  3ampamamu Ol NOBblUEHUs
npuUGIeKameibHOCmu.

Bosnee Toro, motpedyercs pa3BUTHE CUCTEMHON He3a6ucuMoli SHEPreTUIecKori HHPPACTPYKTYphl He
TOJBKO /ISl MCHOJIb30BAaHUS MPHU CTPOUTEIBCTBE METampoeKkTa, HO W JUI SKCIUTyaTallud TPaHCIOPTHOTO
KOPHJI0pa, BHEAPEHUSI COBPEMEHHBIX IPOMBIIIIEHHOCTEH, TPAaHCHOPTHO-TTOTUCTUYECKUX M MH(OPMAIIMOHHBIX
texHonmoruil. OtTcioga — mpolecc I00aIbHONM HMHTErpanuu TpedyeT O0OOCHOBAHHOIO KOMILJIEKCHOTO
MOJIX0Jla K TPAaHCIOPTHOW MOJINTUKE —«HOBAsi APXUTEKTYpPa TPAHCIOPTHOM NMOJUTHKM JIsi HOBOI'O
crojieTust B CeBepHOM MOJTyIapHI».

Hayunaa noeu3na cTaTby 3aKJIIOYAETCSl B pealM3allil HOBOM KOHLEMIMHU CTPOUTENIHCTBA
MEXKOHTHUHEHTAIBHOT'O TPAHCHOPTHOTO Kopuaopa B CeBEpHOM MOIYLIApUU U Ha TEPPUTOPUH CEBEPHOU
YaCcTH Hallleil cTpaHbl yepe3 bepuHroB nmposuB, r71e BepBble B MUPOBOM IPAaKTUKE MTpe/iaraeTcsi BHEAPUTD
yIABTPACOBPEMEHHBIH MarucTpalibHbli TPY30MacCAKUPCKUM TpyOONPOBOAHBIA TPAaHCHOPT OOIBIIOTO
JMaMeTpa, Ha3eMHO-3CTAaKaTHOTO PACMOJIOKEHUS, UCHOJb3ysd albTepHATUBBI SKOJIOTUYECKU UHUCTOM
SHepruu B cUMOHMO3e, He MMEIOUIME aHajora B Mupe. TpyOompoBOJHAss TPAaHCIOPTHAS KOMIUIEKCHAs
CUCTEMa IO3BOJUT OOECHEYUTh BBICOKOCKOPOCTHYIO O€30MacHYIO NMEPEBO3KY MACCaXUPOB U I'PY30B B
TPAHCIIOPTHOM Karcylie MapTUOHHBIM CIIOCOOOM 0€3 KOHTEHHEpPOB «OT IBEPH M3TOTOBUTEINS, 10 JBEPU
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HOTPEOUTEN» MEXAY NPEANPUITUSIMH, KOMIAHUSMH, CTpaHAaMM WU KOHTHUHEHTaMH. Jmo Oydyuiee,
Komopoe onupaemcs Ha yOUGUmebHvle u0eu npoutio20 U 00CMUNCEHUS HACMOAUE20.

J10 HacTOSIIEr0 BPEMEHH UCCIIEI0OBAaHHUE BBIIICHA3BAHHBIX MPOOJIEM paccMaTpUBAIOCHh TOJIBKO HA
BHYTPUOTPACIIEBOM U YaCTUYHO HA I'OCYJApCTBEHHOM YPOBHE B BHJI€ OOCYXJEHHUH, a KOMIUIEKCHO, C
Y4€TOM MHTEPECOB BCEX 3aMHTEPECOBAHHbIX rocynapcTB EBponsl (o1 JIuccabona), crpan-wieHos HHHOC u
CeBepHoil AMepHKH,HA I0JITOCPOYHON TOTOBOPHOM OCHOBE HU 6 Meopemuieckom, Hi 8 RPUKIAOHOM NaaHe
9TH IIPOOJIEMBI €1lIe BCEPhE3 HE CTABUIIUCH.

Ocobennocmu  npoeKmMupo6anus MeNCKOHMUHEHMANIbHO20 MPAHCROPMHO20 KOpuoopa
2PY30naccaxrcupcKozo mpyoonpoeooHo2o mpancnopma.

B nauane XXI| Beka cTapToBanmM MpOrpaMMBbl «TPaHCHOPT Oymaymiero». YuéHble-u300peTaTenu
BeAyUMX cTpaH B XX BEKe IPEJCKa3blBaIM AIbTEPHATUBHBINA MyThb IPOEKTUPOBAHNS WHHOBALMOHHOIO
MEKKOHTHHEHTAJILHOTO TPAHCIIOPTHOTO KopHaopa B CeBepHOM IMOITyIIapUH, HCTIONb3Ys (aHTACTHUECKUE
9KOHOMHYECKUE, TEXHUUYECKHE XapaKTePUCTUKU TPYOONpOBOJa KaK HECTaHJapTHBIA TpaHcHopT. Takum
MHHOBAI[MOHHBIM ~ TPOEKTOM  SIBIIIIOTCS  (POPBAKYyMHBbIE IPY30MAcCCa)KUPCKHE TpPyOOIpPOBOIHbIE
TPAHCHOPTHBIE CUCTEMBbI, BHYTPH KOTOPBIX Ha THEBMOMAarHWTHOM U JIEBUTAILIMOHHOM TATre B cUMOMO3e, a
TaKXe C UCIOJIb30BAHUEM COJIHEYHOM SHEPIUHU IBUTAIOTCS BHICOKOCKOPOCTHBIE I'PY30BbIE€ M TACCAXKHUPCKUE
TPAHCIIOPTHBIE KAIICYIIbI.

HoBass nHHOBalMOHHAsI BBICOKOCKOPOCTHAsI TPYOONPOBOJHAS TPAHCHOPTHAS CHUCTEMa HAa3eMHO-
3CTaKagHOTO THIIA, pa3paboTaHHasi POCCUICKUM H300peTareneM, J1.T.H., mpodeccopom A. @. 3akypaeBbiM
emé B 1990 roapl U NpoAOHKEHHAs YYEHUKAMHU, a TAKK€ aMEpPUKaHCKUM HH)KEHEpPOM-HU300peTareneM
Nnonom Mackom B XXI| Beke, mon Ha3Banuem Hyperloop, oOecreduT CHUXKEHHE HE TOJBKO
AQHTPOIIOT€HHOM HArpy3Ku Ha XpYIKYI0 U ysA3BUMYIO Teppuroputo CeBepa, HO M IO3BOJUT IPUMEHUTH
IIUPOKHUIT CIIEKTP KOMITO3UIIMOHHBIX MAaTEPUaIOB HA OCHOBE YIJIEPOJHOr0 BOJIOKHA [2 — 5].

TpyOompoBoiHas TpaHCHOPTHAs CHUCTEMa NPUHIUIHAIBHO MEHSET JIOTUCTHKY JOCTaBKU
MACCaXXUPOB U TPY30B O€3 KOHMEUHEPOs, NAPMUOHHBIM CNOCOOOM NPAMO «OmM 08epuU NPOU3B0OUMenss 00
0gepu noayuamensy. llpennmaraemas JOTUCTHYECKas cHUCTeMa Ha TpPyOONpPOBOAHOM OCHOBE Oyaer
CIOCOOCTBOBATh YCTPAaHEHHIO MH(OPMAIIMOHHBIX M TaMOXKEHHBIX JOCMOTPOB, TEM CaMbIM YBEIHUYUTCS
(dakTopHaIbHO CKOPOCTh JBHMKEHHUS TPAHCIOPTHOM KalCysbl, CHU3STCS S3KCIUIyaTallUOHHBIE 3aTpaThl
KOMILIEKCca Ha e€ coiep)KaHue M CTOMMOCTb TOBApOB M OWMJIETOB JJIi MAcCaXXHUpPOB, 3TO OOECHEeUUT
HaJIe’KHOCTh, 0€30MaCHOCTh U JJ0BepHe Ou3Heca. DTO U €CTh BTOPOHl (paHTacTHYeCKMii BaApHAHT, I/
npeiaraeTcst KOHCTPYKTOPCKO-TEXHOIOTHYECKUN MPOPBIBHOM KOHKYPEHTOCIIOCOOHBIHN anbTepHAaTUBHBIN
IIPOEKT, HE MMEIOIIMKA aHajora B MHUpE, KaK HallMOHaJbHAasi MHHOBALIMOHHAs TPAHCIIOPTHAs ITOKTPHUHA
Poccun no cTpouTenbeTBY Ha CEBEPHOM TEPPUTOPUM CTPaHbl HOBOT'O CYXOIYTHOTO MHTEPHALMOHAIBLHOTO
BBICOKOCKOPOCTHOTO MEKKOHTHHEHTAJIBHOTO TPAHCIIOPTHOTO Kopujaopa udepe3 bepuHroB mponms kak
CJIEJICTBUE.

Ha nepBbIif B3risa MOKET MOKa3aThCsl HECKOJIBKO MYTalOIINM MEepeMEeIeHUe IPy30B U JIIOAeH 10
TpyOOIIpoBOJaM, HO B OyIyIlleM 3TO MOKET CTaTh CAMbIM MAacCOBBIM, IPOCTBIM, HAJICKHBIM U JIFOOUMBIM
BUJIOM TPaHCIIOPTA, KAK KOT/1a-TO CTAJIM ONTOBOJIOKOHHBIE KaOelnu MeXy CTpaHAMU M KOHTUHEHTaMH.

IIpoexktupoBanue MPUHLMIIHAIBLHO HOBOTO MarucTpajbHOIO YIBTPACOBPEMEHHOIO
BBICOKOCKOPOCTHOTO IKO02UYECKU YUCHIO20 TPYOOIPOBOJHOIO TpaHCIOpTa OOJBIIOTO JIHAMETPA,
pacIoIO’)KEHHOTO B HAa3€MHO-ICTAKaJHOM TIOJOXKEHUH, IpeIHa3HAuYeHHOro JUIsi KOM(pOPTHOTO
NepeMenIeHNs] TaCCaKUPOB M MaKeTHO-MAapTUOHHBIX I'Py30B 1 M 2 Kjlacca B TPaHCIOPTHBIX Karcyjiax B
KPYTJIOTOJUYHOM PEXUME NPSIMO OT IMIPOU3BOIUTEINS JI0 MOITYyYaTess, T.€. «OT ABEpU MPOU3BOIUTENS U J0
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JIBEPH TMOTPEOUTEIIS» C BO3MOKHOCTSIMH HCIIOJIb30BAHUS aTbTEPHATUBHBIX BO30OHOBIISIEMBIX HCTOYHHUKOB
SHEpPruM B CUMOMO3€e, MMOKa3aHbl HAa PUCYHOK 2 a, 0, B.

a 0 B

Pucynok 2. BICOKOCKOPOCTHAsI MarucTpajibHasi Tpy30Basi TpyOOIIpOBOIHAS TPAHCIIOPTHAS CUCTEMA: A —
HazeMHasi; 0 — 3CTaka/iHas; B — B METaloJuce

Takoll HAy4YHO-TEXHHUYECKHMH IPOPBIB HOCHUT CTPATErMYECKUN XapaKTep M JOMHUHUPOBAHHE B
KPUTHYECKUX TEXHOJOIMSX, MOXKET CO3JaTb 3HAYUTEIbHbIE AaCHUMMETPUUHBIE [PEUMYIIECTBA B
n300peTaTeNbCKO cdhepe U MPOKIIaAbIBACT IyTh TEXHOJIOTHIM 3aBTpanrHero qus. [lokasarens Bcero aToro
— TpOBeNIeHHBIE HCTbITaHus eBpomnerickoro Hyperloop Ha 420-MeTpoBOM Tpeke, KOTOPHIE 3aBEPIIUIHNCH
MIOJIHBIM yCHIEXOM [6].

bnaronaps cpeae HU3KOro AaBiieHHs BHYTpH TpyObl TPAaHCIOPTHBIE CPEACTBAa MOTYT JAOCTHraTh
ckopoctu 700 km/u mpu cpeaneir ckopoctu okono 500 km/4. I'moGanbHBI MHTEpEC K TEXHOJOTHH
JNEUCTBUTENBHO pacTET: Mranus yxxe yrsepauiia TECTOBYIO JTMHHUIO Mexay Benenueii u [Tanyei, ['epmanns
HOJ/IEP)KUBAET COOCTBEHHBIM NMUJIOTHBIA MapmipyT, MHIus paccMaTpuBaeT BO3MOXKHOCTb BHEIPEHUs
0JJOOHOH CHCTEMBI.

Hcnonp3yeMbple OCHOBHBIE MaTepUalIbl — KOMITO3UTHBIE M METaNTHYeCKue Oalku; Tuamerp
TpyOoIpoBoa 3,2 MeTpa; CKopocTh mepemernieHus 10 400 km/dac; eTMHOBPEMEHHO B PeKUME JIBHKCHUS
C 3amaja Ha BOCTOK IPHU JJIMHE TpacChl 15 THIC. KM CMOXXET HaxXOAWUTHCS J0 15 MIIH TOHH Tpy3a; Bec
HepeMelaeMoro rpy3a BHyTpH OJJHOM Karcyibl — 3 TOHHBI;, cUCTeMa paboTaeT B aBTOMaTHYECKOM PEXHUME,
OpraHM3alys NepeBO30K KPYIJIOCyTOYHAs U

KpyriiorogunviHas.

Pucynok 3. Bua ncneitareabHOro noJiMroHa Pucynok 4. O6mmuit Bua Tonnens bepunrosa
JUTHHOMN B 420 M MpOJIMBA

3TO HE MPOCTO OuepeHAast HOBast paHTACTHKA M KPaCUBasi TPAHCIIOPTHO-UHKEHEPHAs UesT; 3TO elle
U BO3MOXKHOCTb IOAKJIIOYEHHs HEucuyepnaeMon JemeBod snekTposHepruu JlampHero Boctoka, B
yacTHOCTH, YcTbh-Cpennekanckoil ['DC nHa peke Konbima, IIeH)XMHCKOM NPUIMBHOM 3JEKTPOCTAaHIUU
(IT3C) Ha ceBepHOM MOOEpekbe OXOTCKOTO MOPSI M TEpPMaIbHBIX AeKkTpocTannuii Ha Kamyatke (TOK).

N36bITOUHAsT HEPrUusl Hy)KHA IIPU CTPOUTEIBCTBE MEraTOHHENS; MHYPACTPYKTYPHBIX JIEMEHTOB
BCEr0 TPAHCIIOPTHOIO KOPHJIOpA; IPU OCBOEHMM OOraTeMIIMX IOJIE3HBIMH HCKONAEMBbIMU CEBEPHBIX
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Tepputopuii: Tolbko B YayH-bunubunckoMm paitone UykoTku pasBegansl 3amachl 3050t1a (2500 ToHH),
onoBa (250 Teic. ToHH) M Bosb(ppama. Emé He MeHee BakHA MOTPEOHOCTH B AIIEKTPOIHEPTUU TIPHU
CTPOUTENIbCTBE KEJIE3HOM AOporu or fkyrcka no Maragana u Kejle3HOW JMHMM Yiak — Jnibra. 9T1o
yroJjibHas Tpacca, KoTopas siBjisieTcs oTBeTBiieHneM oT bBAMa u kiiroueBbIM 3B€HOM A1 OyAYIIero BhIXOa
Ha SIKyTCK.

BaxxupiMH TOTpEOUTENSIMU DJIEKTPOIHEPTUU MOTYT OBITh MEJHO-aJIOMUHHUEBBIE 3aBOJbBI Ha
JansaeM BocToke, Takke TpaAULIMOHHO MPEKPACHBIN CUMOMO3 U 10 MPOU3BOACTBY TOILIMBA OYAYIIEro —
BOJIOPO/1a, PHIHKA KOTOPOTO MOKA HE CYIIECTBYET.

Ocobvlii  unmepec, Ha MoU 632150, TPEACTABISAET TEXHOJIOTHYECKAs CTpATervs Iepenaqyu
AIIEKTPOIHEPTUU KAaOEIbHBIM CIIOCOOOM B JPYrHe YacOBBIE MOSCA MAaTEPUKOBBIX M OCTPOBHBIX CTpaH U
Yyepe3 OKeaH Ha CEBEPOAMEPHKAHCKHM MaTepuK, a TaKkKe CTPOMTEIhCTBO MeraToHHens Ha Kamuarke,
coepuHstouero Oxorckoe Mope ¢ Tuxum oxeanoM, Juist BMC P®. Takue nH>XxeHepHbIE UIEH €111€ HUKTO
HE OTMEHSII.

CeroHsi MHXKEHEPHI CTapOi HIKOJIBI JTOOOUPYIOT HACI0 CTPOUTENHCTBA MEKKOHTHHEHTAILHOTO
TPAHCIIOPTHOTO HMHBECTUIIMOHHOTO JKEJIE3HOJOPOKHOTO Kopuaopa B CeBEepHOM MOJyLIapUU 4Yepes
bepunros mposnus (cMm. pucyHok4, aBrop A. Jloarux, ucrounuk: https//-dzen.ru/a/aPUTGPrals). Dror
MPOEKT MPEIOIAracT NPOIJICHUE KEIEe3HOM Joporu oT AKyTcka 10 MarajgaHa ¢ mocjie1yroIuMM BbIX0A0M
Ha UyKOTKY M peaHHMAINIO KeJIe3HOJOPOXKHOI nHPpacTpykTypsl BAMa. Takoit mpoekT craHeT ropa3uo
noporoctrosmuM, ¢ 20—25-JIeTHUM CPOKOM OKYITaeMOCTH, Ye€M BBICOKOCKOPOCTHON WHHOBAITMOHHBIH
YHUBEPCAJBHBI  TPyOONPOBOAHBIA  TPAaHCHOPT  OONBIIOTO  JUaMeTpa €  HAWMMEHBIIUMHU
9KCIITyaTallMOHHBIMU, SHEPTETUYECKUMHU MOTPEOIICHUSIMU M aHTPOIIOT€HHBIMU HArpy3kaMy Ha XPYIKYIO
npupoay Cesepa.

Croumocts 1po0JIeMHOro TOHHeIs1 Yepe3 bepunros nposms?

OTmeTHM, 4YTO CYILIECTBYET JiBa BapHaHTa IMPOEKTa TOHHENS, OHM HEMHOrOo OTJIMYAlOTCS IO
MaciTady crpouTenbeTBa. [lepBast Bepcus mpeonaraet noaBoAHY0 9acTh JynHoN Menee 100 kM, BTopast
— 112 xumometpos. [1o nepBomy BapuaHTy TOHHENb coeAMHUT MbIC [lexnéBa B Poccun u meic [punia
Vanwckoro B CIIHA, npoxozs Ha rimyoune 70 MeTpoB 10 6a3abTOBOTO 3aJIETaHUA.

Bropoii — anbTepHaTUBHBIM, O0JIee COBPEMEHHBIN BapHaHT MPEIOoaraeT CTPOUTEIHCTBO TOHHES
npoTsikeHHOCThIO 114 kM. ToHHenb ObLIO OB YIOOHO MPONOKUTH F0JKHEE, OT KpaiiHel TOuku UyKOTKH K
nonyoctpoBy Ceroapa. JlaHHbId MapumipyT ToOpa3fo TEXHOJOTUYHEH, B YACTHOCTH, IO3BOJISIET
UCIIOJIBb30BaTh OCTpoBa /lmomMMIa B KayecTBE ONOPHBIX TOYEK. JTO, B CBOIO OYEpElb, 3HAUUTEIBHO
VIIPOCTUT YCTPONCTBO BEHTWJISIIMOHHBIX MIAXT W OOJErdyuT JIOTUCTHKY IO JOCTaBKE CTPOUTENIBHBIX
MaTepHuaioB (PUCYHOK 5).

Pucynok 5. Bropoii Bapuant TonHens or YyKoTkH K oiayocTpoBy Chroapa
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Hudero nogo6Horo u 0osee 3HAYMMOT0 B MUPE HE CTPOHIIOCH, HO IIPU pacyeTe 00Iel CTOMMOCTH
MO3KHO HCITI0JIb30BATh OMBIT cTpouTenbeTBa EBpoTonHens noj Jla-Manmewm, Tounens Caiikan B Slnonuu u
MOCKOBCKOT0 METpO IITy0oKoro 3aseranus. CTouMocTh TOHHEN noj JIa-Manmem, nMeroriero mymay 51
KM, KOTOPBIA cuuTaeTcs ciaokHenmuMm, B 1990 rogy obonutack B 15 Mummmap10B 10J1apoB.

CTOMMOCTb CTPOUTENBLCTBA TOHHENS M0 beprHroBbIM IposiuBOM 6€3 yuéta MHGUIALUY, ecliu Obl
HayaJly CTPOUTH ceifuac, obomuiachk Obl B 58 MIIIIIMApAOB U TO, €CJIM OTPAaHUYUTh BPEMs CTPOUTENIHCTBA B
10 ner u HayaTh ¢ YETHIPEX TOYEK IO BTOPOMY BapHaHTy mapuipyTa. EINé Hy)KHO y4ecTb BO3MOKHYIO
CMEHY MOJPSTYNKA M3-32 SKOHOMUYECKOH CUTYyaIlul CTPAaH 3aKa3UMKOB, 3aBUCUMOMN OT KOJIEOAHUI phIHKA
[ICHHBIX OyMmar.

Takum o00pa3zom, Takoil Hay4HO-TEXHUYECKUH IPOPBIB HOCUT CTpaTeruuyeckuil xapaxkrtep. OH
o0OecrieunBaeT JOMUHUPOBAHUE B KPUTHYECKMX TEXHOJOTUSAX, 4YTO MOXKET JaTh 3HAYUTEIbHBIC
aCHMMETpPUYHBIC TPEUMYIIECTBA B H300pETAaTENbCKOM cdepe W MPONOKUTh MyTh I Pa3BUTHS
TEXHOJIOTUH OyyIero.

3akirouenue

1. B cratbe U30)K€HbI HOBEHIIas HAyYHO-TEXHUYECKas MHHOBALIMOHHAsL TPAaHCIIOPTHAs (HII0cOpUs
aKkTyasbHenen npodnembl XX | Beka — IpokJIaKa HOBOr0 MEKKOHTUHEHTAIBHOI'O TPAHCIIOPTHOI'O KOPUJIOpa
B CeBepHOM mnonymapuu uepe3 bepuHroB mponuB MO HOBOMY MapIIPYTY, OXBaTbIBAIOILIEMY CEBEPHbBIE
PETHOHBI HAIIICH CTpaHbl, 00CykIaemas BOT yke 0osee 150 ner, Ha OCHOBE M300pETEHHBIX (PAHTACTUICCKUX
KOHCTPYKTOPCKO -TEXHUYECKUX JIOCTH)KEHUM, HE UMEIOIIMX aHAJIOTOB B MUpE.

2. Moxer ObITb, co spemenem, Hanpumep, k Hadany XXII Beka, ypoBenn paszutust Poccum c
EBpomnoii u CeBepHoil AMepukoil OyayT OJIM3KU MO T€ONOJUTHYECKOMY UHTEPECY, YEIOBEUECKOMY AYXY,
CO CBA3aHHOM TEXHOJIOTMYECKOM SKOHOMMKOM, KaK HHMKOTAA, TOTJa U IOCTPOAT, BBICOKOCKOPOCTHOU
MEXKOHTHHEHTAJIbHBIN TPYOOIIPOBOIHBINA TPAaHCIOPTHBIA KOPUIOP.
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YHUBEPCUTET).

AHHoOTanusi. PaccMaTpuBaeTcss COBPEMEHHBIM TPOIECC 3aMMCTBOBAHUS M3 aHTIUICKOTO S3bIKa B
JIMHTBOJKOJIOTHYECKOM acriekte. Oco0oe 3HavyeHWE YACICHO aHMIMIU3MaM B chepe DKOJOTHH U
NpUPOIHOHN cpenbl. Jlenmaercss MpEArnoyioKEHHE O BO3MOXKHBIX MPUYMHAX MACIITAOHOTO IOSIBJICHUS
AHTJIMIIM3MOB B COBPEMEHHOM PYCCKOM SI3bIKE i BO3MOXHBIX TOCJICJICTBHUSX MMPOTEKAIOIIETO MPOIIecca s
PYCCKOTO sI3bIKa M KYJbTYypbl. IIpuBOmuTCS KiacCHM(UKAIKMS aHTJIHIIM3MOB JKHUBOTHOMY MHpY,
pacTUTEIBbHBIM OpraHu3MaM, HEXXHBOM MPUPOJC M APXUTEKTYPHOU IKOJIOTHH.

KioueBble c10Ba: aHIIIMIM3MBI, SKOJIOTHS, IPUPOJIA, APXUTEKTYPa, JKUBOTHBIC, PACTCHHUSI, JIU3aNH.

ANGLICISMS IN THE FIELD OF ECOLOGY AND THE NATURAL ENVIRONMENT

TsgoevT.F., TebloevR.A., OlisaevS.V.

Annotation. The modern process of borrowing from the English language in the linguoecological aspect
is considered. Special attention is paid to anthracisms in the field of ecology and the natural environment.
An assumption is made about the possible causes of the large-scale appearance of Anglicisms in the modern
Russian language and the possible consequences of the ongoing process for the Russian language and
culture. The classification of Anglicisms for the animal world, plant organisms, inanimate nature and
architectural ecology is given.

Keywords: anglicisms, ecology, nature, architecture, animals, plants, design.

3auMCTBOBaHME WHOCTPAHHBIX CIIOB — MPOIIECC, B pe3yJbTaTe KOTOPOTO B SI3BIKE TOSBISETCA U
3aKPEIUISIETCSA HEKUM HHOA3BIYHBIN DJIEMEHT; TAKKE CaM TAKON MHOSA3BIYHBIA DJIEMEHT.
3auMCTBOBaHMsI MPUCYIIM KaK OCHOBHBIM MHUPOBBIM SI3bIKAM — PYCCKOMY, AaHIJIMUCKOMY,
b paHIly3cKOMY, HEMEIIKOMY M KUTaliCKOMY, TaK U, COOTBETCTBEHHO, SI3bIKaM MEHEee 3HaYUMbIM B MUPOBOM
Macitade — OCETUHCKOMY, Ka0apIMHCKOMY, apMSHCKOMY U JAPYTUM. DTO CBS3aHO C TE€M, YTO SI3bIKU HE
CYIIECTBYIOT B TOJIHOW W3OJISIMU, a SBJISIOTCS HWHCTPYMEHTOM SKOHOMHYECKHX, MOJIUTHYECKHX,
KYJIbTYPHBIX U TIPOYMX KOHTAKTOB APYT C APyroM. B pesympTaTe Takoro oOIIEHUST Pa3HbIX S3BIKOB, OHU
HEM30€KHO 3aMMCTBYIOT JPYr y Jpyra JEKCHYECKHe EIMHHIIBI, KaK TPOCThIe, TaAK U COCTaBHbBIC, U
COBMEIIIEHHEBIE.
B ucropuu pycckoro s3bika CMEHSIIUCH IEPUO/IBI MPEUMYILIECTBEHHOTO 3aUMCTBOBAHUS:
® 13 FePMAHCKUX SI3bIKOB, JATBIHU U Jp. (IpaciIaBsIHCKUI epron);
e (uHHO-yropcKkre M OANTUICKHME TOTIOHMMBI, KaK Pe3yJlbTaT mepecesienus B BocTounyro
EBpony;
® 13 TPEYECKOTO M CTAPOIIEPKOBHOCIABSIHCKOTO SI3bIKA (3TM0Xa XPUCTUAHU3AIINH, TaTbHEHTIIee
KHW)KHOE BITUSIHHC);
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® 13 TIOPKCKHUX S3BIKOB (HA MPOTSXKEHUU BCEM UCTOPHUN);

e 13 nosbckoro si3bika (XVI—XVIII Beka) — moJIOHU3MBI,

e u3 Hugepiaanackoro (XVIII), Hemenkoro u ¢paniry3ckoro (XVIII—XIX Beka) s3bIKOB;
® U3 aHMIMICKOTO si3bIKa (¢ Hayana XX Beka).

Ho B nocnennue necsaTuiieTust B pyCCKOM SI3bIK€ HAMHOT'O YBEJIMUUIIOCH KOJIMYECTBO AHTIHIIU3MOB
— 3TO CJIOBa WJIH OOOPOTHl PEYM B PYCCKOM SI3bIKE, 3aUMCTBOBAHHBIC W3 AHTIHMHCKOTIO SI3bIKA WIIH
CO3/IaHHBIE IO 00pa3Ily aHTIUICKOTO CII0BA WITK BRIpaKEHUS. Takue 3aMMCTBOBaHHS MOTYT OBITh B pa3HBIX
chepax: IT-rexHONMOTUH, MOMUTHUKE, HHIYCTPUH KPACOTBI U YXOAa, KUHO U MY3BIKE, MOJE, CIIOPTE H,
pasyMeeTcs, SKOJIOTHH U OKpYyKarorei cpeabl. [1]

Hctopust 3aMMCTBOBaHUN C aHTJIMHACKOTO A3bIKAa B PYCCKHI Hayasga cBoi oTcU€T emié ¢ koHna XVI
BEKa, M JI0 CHUX MOp 3TOT IpPOLECC He IpeKpamiaercs. Beaensior 5 3TanoB pa3BUTHUSL aHTIIO-PYCCKOTO
S3BIKOBOT'O B3aMMOJICHCTBHSI.

[ aTanm - ucTOpHs aHTIIUIIM3MOB B PYCCKOM SI3bIKE HAUMHAETCSl CO CTAHOBIICHUS Ha SKOPb KOPaOIIst
aHrnuickoro kopods Dayapaa VI B raBanu cearoro Huxonas, B ycrbe CeBepHoii J[Bunbl, 24 aBrycra 1505
roja.

IT stan - IlerpoBckas »noxa. biaromaps pedopmam Ilerpa I, ykopeHWIach CBSI3b CO MHOTHMH
€BpOIENHCKUMU TOCYJapCTBaMU, aKTHBHO CTajla PaclpOCTPaHATHCSA KyJIbTypa, oOpa3oBaHHUE, pa3BUTHE
MOPCKOT'O ¥ BOGHHOTO JIeTI.

III sTan Bo3HUK Giarogapsi akTHBU3ALMU aHTIIO-pycckuX oTHoueHui B kKoHie X VIII Beka B cBs3u
C TIOBBIIIEHUEM MIPeCcTU)a AHIIINHU BO BCEM MUpE.

IV osram xapakrepusyercss TIIyOOKHMM 3HAaKOMCTBOM PYCCKUX ¢ AHIJIHEH, TOYKaMHu
COIIPUKOCHOBEHUS OBLTH 00JIACTH JIUTEPATYPHI M HCKYCCTBA.

V stan 3aumcTBOBaHMM (KoHel XX Beka — HallM JHU). B cioBapHbIi 3amac pyccKHX JrOZeH
MPOHUKJIM Pa3jMYHbIe TPYIIBl TEPMHUHOB: JeioBbie (HOYTOYK, Oemk, TaiiMep, oOpraHaisep),
KocMeTH4eckue (Meikar, TU(TUHT), Ha3BaHus 0o (ramOyprep, un3oyprep).[2]

[TosiBieHre GONBIIIOTO KOJTMYECTBA HHOSI3BIYHBIX CIIOB aHTIIUICKOTO MPOUCXOKIEHUS, HX OBICTPOE
3aKpETICHUE B PYCCKOM SI3BIKE OOBSICHIETCS CTPEMHUTENBHBIMU ITEPEMEHAMH B OOIIIECTBEHHOW U HAyYHOU
KU3HU. YculieHue HH(POPMAIMOHHBIX TOTOKOB, MOSBIEHHE TJIO0AIBHON KOMIBIOTEPHON CHCTEMBI
WHTEpPHETa, PaCIIMPEHUE MEXTOCYIapCTBEHHBIX U MEXIYHAPOJHBIX OTHOUIEHUH, pa3BUTHE MHUPOBOTO
pPBIHKA, SKOHOMHUKH, WH(OPMAIMOHHBIX TEXHOJOTHH, ydacTHe B MEXIYHAPOJIHBIX OIUMIHUAAAX H
dbecTuBaIIAX, MOKa3aX MOJ — BCE ATO HE MOTJIO HE IPUBECTH K BXOXKJICHUIO B PYCCKHH SI3BIK HOBBIX CIIOB.
OTKpBITOCTh POCCUMCKOIrO OOLIeCTBa MPUBOAMUT K 3HAUUTEIBHOMY PAaCIIMPEHHUIO0 Kpyro3opa U odbema
3HAHUN POCCHSH, K YIYUIICHUIO 3HAHUM B 00JaCTH MHOCTPAHHBIX S3BIKOB. AKTHBU3HPOBAIUCH JIETIOBBIC,
TOProOBbI€, KYJIbTYpPHBIE CBS3H, pacliBell 3apyOeKHbIN TypH3M; OOBIYHBIM JIEJIOM CTasa JJIMTeNbHas paboTa
HAIIUX CIEIUAINCTOB B YUYPEKICHHUSIX JPYIHX CTpaH, (YHKIMOHHPOBaHHME Ha Tepputopuu Poccuu
COBMECTHBIX PYyCCKO-MHOCTPAHHBIX MPeAnpusTHii. Bo3pocia He00X0MMOCTh B UHTEHCHBHOM OOIICHHUH C
JIOJIbMH, KOTOPBIE TMOJB3YIOTCS JAPYTUMH SI3bIKAMH. A 3TO — Ba)XXHOE YCIOBUE HE TOJBKO JUIS
HETMOCPEJICTBEHHOTO 3aMMCTBOBAHHUS JIGKCHKU W3 OTHUX S3bIKOB, HO W JUIsl MPHOOIIEHUS HOCUTENeH
pYCCKOro si3plka K MHTEpPHAIlMOHAJIbHBIM (@ dalle — CO3JaHHBIM Ha 0a3e aHIJIMHCKOTO S3bIKa)
TEPMUHOJIOTHIECKUM CHCTEMaM.

BonpImas yacTh 3aMMCTBOBaHU OTHOCUTCS K c(hepe SIKOHOMHUKH U TOPTOBIIH (TIPaC-TTUCT, XOJITUHT,
JTUCTPHOBIOTOP, THIIEDP, OpoKep, baptep, uaprep). [2]

JloBonbHO OoIblllasi TPyMIa 3aUMCTBOBAHHM — 93TO COIHAIBHO-TIOJIUTHYECKAs JIEKCUKA,
MEXIYHApOJAHO-TIPaBOBbIE HOMHUHANMK (TIApJaMEeHT, CAMMHT, KOHCEHCYC, CIUYpalTep) M HOMHUHAIINH
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rOCYyJapCTBEHHOTO  yIpaBieHUs (MMIMYMEHT, CIHMKep, HHayrypanus, mnpedeKxTypa, 3JIeKTopar,
UMUJIKMENKED).

TpeTwnii maactT HHOA3BIYHBIX 3aMMCTBOBAHUH CBsI3aH CO c(epoil KyabTyphl (KIIHUII, KITUIIMEHKEP, TOK-
10y, IUCK-)KOKEH, CayH]l, KACTUHT).

JIOCTOIHOE MECTO 3aHMMAaeT CIIOPTUBHAs JIEKCHKA (JOIUHI, TPEHUHT, apMPECTIMHI) U ObITOBas
(KeMITUHT, JAHCHHT, IIOTIHHT).

Bo3spacranue uncna nosap3oBareneld MHTepHETa NpPHUBENO K PacHpOCTPAHEHUIO KOMIIBIOTEPHOM
JICKCHKH (MMEii, criam, OJ1or, yat, Kypcop, diemka).[3]

IIpy COBpEMEHHOM COCTOSSHUM Pa3BUTHsI TEXHUKU U TEXHOJIOTUH TEXHOTE€HHas JESTEbHOCTD
BBI3BIBACT III00AJIBHOE BO3ACHCTBHE Ha KOMIIOHEHTHI OKPY/KAIOIIEH CpPEeNbl, YTO BBI3BIBAET COBMECTHYIO
JeSITeIbHOCTh BCEX CTPaH IO PEHICHUIO SKOJOTHYecKux mpodiemM. COOTBETCTBEHHO 3TO NMPHUBOIUT K
3aMMCTBOBAHHUIO NHOSI3bIUHBIX CIIOB U TEPMUHOB B CEPE 3KOJIOTUU U NPUPOAHON CPEIBL.

Heo6x0auMo0 OTMETUTH TO, YTO NMPOHUKHOBEHHME MHOSA3BIYHBIX CJIOB B ATY OOJIACTh CBSI3aHO C
MCTOPHUEHN IKOJIOTHYECKOI0 JBUKEHMUSI, ITAllbl KOTOPOTO CIEIYIOIINE:

1. B XIX Beke eBpomeiickue rocynapcTBa OCO3HaBas HEOOXOAMMOCTb COIJIACOBHIBAThH
UCIIOJB30BaHUE IPUPOJHBIX PECYPCOB C COCEOHUMHM CTpaHaMHU 3aKJIIOUUIM PA  JBYCTOPOHHUX
COTJIALICHUHN U MEXIYHAPOIHBIX KOHBEHIUH.

2. B nauane XX Beka npeJnpMHUMAaIOTCS IONBITKY KOOPINHAUY JEHCTBUI 001IECTBEHHOCTH
B Pa3HBIX CTpaHaX [0 COXPAaHEHUIO IPUPOIHBIX PECYPCOB.

3. 30 centsiOps 1948 roma Bo ¢panmy3ckoM ropoake dontenbmo BOmm3u [lapmka mpu
nonnepxkke FOHECKO ©Obu1 co3gan MexnyHapoasbsiii coro3 oxpanbl npuponsl (MCOII), akTuBHO
JIEUCTBYIOLLUN 10 HACTOSIIEE BPEMSI.

4. B nocneBocHHBIE TOABI NOSBWIOCH €IIE HECKOJIBKO aBTOPUTETHBIX OpraHU3alui
npupogooxpanHoi HampasineHHocTH: FOHEIL, BB®, ®ong OOH no npobiemaM HapoJlOHAceNeHus,
['punnuc, Pumckuit ka1y6 u mMHorue npyrue. brnarogaps mx nedTeabHOCTH HaceleHHE MHUpa y3HAJIO O
IJI00ANBHBIX M PETHOHAJBHBIX HKOJIOTMYECKHX Mpodiemax, 00 MX Maciirtadax W IMOCIEACTBUSX JUIs
IPUPOJIBI U YEJIOBEYECTBA.

o. CoBpeMeHHBIH Tal MEXIYHAPOIHOTO IPUPOJOO0XPAHHOTO IBUKEHHS, OXBAThIBAIOILNN TPH
nocieaHux Aecatuiietis XX Beka u nepsble aecsatuietus XX| Beka, xapakTepru3oBaics AajdbHenIen ero
rio0anu3anreii, akTHBHBIM y4acTHEM BCEX TOCYAAPCTB B PELICHUH COLMATIbHO-IKOJIOTHYECKUX MpolieM
Ha MHpoBOM ypoBHe. Hauanom storo npouecca crana Kondepenuus OOH no npobiemam okpyskaromieit
cpenbl (Ctokronbm, S5 utonst 1972 roga).

6. I'maBHas 3acnyra npuHamiexuT Kondepenunu OOH mo OC u passutuio B Puo-ne-
Kaneiipo (bpasunus) B utone 1992 roma, kotopas mpoBO3TJacuja CBOJ MPUHIIMIIOB, OMPEACIISTIONINX
IpaBa HapOJOB HA Pa3BUTHE U UX O0S3aHHOCTH 10 COXPaHEHUIO OOLIeH OKpyKarouieil cpebl.

[Tono6HbIe MeXTyHapOIHBIE KOH(EPEHIIMH TPOXOIAT U B HACTOsIIIEee BpeMsl exkeroHo. Toabpko 3a
2025 rox ObuTH IPOBEJEHBI 5 KOH(EPEHIIUN U CAMMHUTOB.

B cooTBeTcTBUM C 3TMMM 3TanaMy MOSBISUINCH 3KOJOTMYECKHE TEPMUHBI Ha Pa3HBIX S3bIKax,
KOTOpBIE B JAJbHEHIIEM 3alMMCTBOBAJIUCH PYCCKUM A3BIKOM. OCHOBHas 4acTb 3TUX 3aUMCTBOBAHMU
IPUHAUIEKUT aHTJIUIU3MaM.

BonpocaMm u3yueHHs aHIVIMIU3MOB B PYCCKOM S3bIKE B pa3HBIX cdepax B IMOCIEIHUE TOJBI
ynensieTcsi omnpeneieHHoe BHUMaHue. OJHUM M3 HcclefoBareie B 3TOM 00JacTH SIBISETCS JOKTOP
¢unonornueckux Hayk JpskoB A. W., koropeiii B cBoux Tpynax [1,2,3] ogHUM U3 MEPBBIX H3y4HII
AHTJIMIU3MBI BO BCEX 00JIaCTAX MPAKTHUECKON U HAyYHOU 1eATeIbHOCTH, B TOM YHCIIE U B c(pepe FIKOIOTHH.
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JlaHHbBIN BOIIpOC TpeOyeT JaNTbHEHINEro UCCISIOBAHUS, B CBSA3H C YEM aBTOPAMH JAHHON paOOTHI
poBeJieHa padoTa Mo JAOMOJIHEHUIO MePEUHs aHTJIUIIU3MOB JIEKCUKO-TEMAaTHIEeCKON Tpymie « KOJIOTHS.
IIpoBenéH COOTBETCTBYIOLIMK aHAIU3 TEPMHUHOB IO SKOJIOTMM U MPHUPOJHOM CpENE, U BBISIBICHO, YTO
3HAUMUTENIbHAsA 4YacTb W3 HHUX SBIIOTCS 3aMMCTBOBAHMSMHU M3 JPYTHX S3bIKOB, B TOM 4YHUCJIE H3
aMEpUKAHCKOTO ¥ OpUTAaHCKOTO BapHAHTOB AaHIMNIMKMCKOro s3bika. KoauuecTBO HCCIeIOBaHHBIX
AHTTIUIU3MOB B 3THUX cdepax npeacTaBieHsl B Tadbnuie 1

Tabnuma 1 — O0miee KOIMYEeCTBO aHTIIMIIM3MOB B c(hepe IKOIOTur

B o6aacTu B o0J1acTu okpy:Kaoleil NpUPOAHOI cpeabl _
i - 3enénoe
3KO0JIOTHH AKuBOTHBIN MUp PacrurenbHblii MUp HexuBasi npupoaa
CTPOMTEJIBCTBO
474 419 164 144 254

[lo Bcem TepMuMHAM NPUBEICHBI MX MPOUCXOXKIACHWE TEPMHUHOB M3 AHTJIMHCKOTO S3bIKA H
UHTEpHpeTanys TepMuHa. Hike mpuBoIuTCs B KpaTkoi opMe HECKOIBKO MPUMEPOB:

e anapmusm (aHri. alarmism — TpeBora) — TpeBora HEHW30EKHOCTH TIJI00aTBLHOTO
HKOJIOTUYECKOTO KpU3UCA BCJIEJICTBHE HEPETYJIMPYEMOrO pPOCTa HApOJOHACEICHUS
TUTAaHETHI;

o amnmugpuxayusa (auri. amplification — yBennueHue) — yBelUYeHHE 3a CUET BHYTPEHHUX
PECYpCOB CIIOCOOHOCTH OpraHM3Ma HEUTPaIM30BaTh BO3ACHUCTBUE, OKA3bIBAEMOE HA HErO
OKpY>KalolleH Cpeiou;

e oOuopemuouayus (aHria. bioremediation — OWOHCHIpaBlIeHHE) — TPOLECC OYHUCTKU
3arps3HEHHBIX TEPPUTOPHI C TOMOIIBIO JKMBBIX OPTaHU3MOB, KOTOpBIC PACHICIUISIOT U
HEUTPAIU3YIOT BPEAHBIC BEIIECTBA;

e Onokueun (anria. block chain — O1ouyHas 1enoyka) — TEXHOJIOTHs, KOTOpas oOecreynBaeT
MPO3pPavyHOCTh, HEM3MEHHOCTh W 0€30MacHOCTh JAHHBIX, YTO BAXKHO JJISI yIPaBIICHUS
HKOJIOTUIECKUMHU MPOEKTAMH;

e scmumamop (aHria. estimator — ¢opMmyrna OIEHKH) — QITOPUTM WM TPOrpaMMHOE
oOecriedeHre sl OIEHKH BHUJAOBOTO OOTraTcTBa B OWMOJIOTMYECKUX, DKOJOTHUECKUX H
ouoreorpaduueCcKnX UCCIEIOBAHUSX.

TepMuHbl MO XKUBOTHOMY MHPY HamH NOJpa3fefieHbl Ha MiekonuTaromux (251 TepMuHOB),
ntuil (35), ppid U Apyrux MOpCcKuxX opranu3MoB (35), npecMbikaroruxcs (13) u siBJIeHUN U TIPOLIECCOB,
CBSI3aHHBIX C )KMBOTHBIMH (85). [IpuBeaeM HECKOIBKO MPUMEPOB U3 ITUX TEPMUHOB:

® yusemma (AHTJ. civet — MyCKYC) — XUIIHOE )KHBOTHOE CeMeICTBa BUBEPPOBBIX, BOAUTCS
MPEUMYIIECTBEHHO B AQpuUKe; KOPOTKHE HOTH, JJIMHHOE TYJIOBHUIIE, MPOJIOJITOBATHIE
3pauKky;

e cpayc (aHIJ. grouse — BOPYYH) — Pa3HOBUIHOCTh O€JI0i KyponaTKu KOPUYHEBOTO IIBETa —
O0O0BEKT OXOTHI aHTIIUICKHX JIOPAOB. [ITHIIa ceMeiicTBa TETEePEBUHBIX OTpPsIIa KyPHHBIX;

e oOyggano (anrn. buffalo — OyiiBon, 6u30H) — poa peIO MO Ha3BaHHUEM HMKTHOOYCHI — PO
MIPECHOBOHBIX JIy4enEPHIX phI0 CeMEHCTBA YyKYYaHOBBIX;

e casuan (aHri. gavial — raBuas) — HEOOBIYHBIH KPOKOJIWI C JIMHHOM U Y3KOM MOpOH,
KOTOPBIH OOJBIIYIO YaCcTh KH3HH MTPOBOJUT B BOJE U OXOTHTCS Ha PHIOY.

® Mo06une (aHri1. mobbing < to mob — HamajgaTh TOJION) — aTaka IpyNIoON MEIKUX ocodeit
(nTum) Ooyiee KPYHMHOrO XMINHHUKA. SIBJIeHHe, mNpeacTaBidomiee CcoOON 3allUTHOE
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MOBEJCHUE, MPUMEHSIEMOE JJIsi COBMECTHOM 3alllUThl OT XHWIIHWUKOB, B OCHOBHOM JIJIS
3alIUThI MOJIOJTHSIKA.

AHTTIUIM3MBI B TEPMUHOJIOTUN PACTCHUN HAMHM ITOJIPA3/Ie€ICHbl HA TEPMUHBI IO CAMHM PacTEHUSIM
(134 TepMHUHOB) ¥ Ha TEPMHHBI 110 SBJICHUSAM U IIpolieccaM, CBsI3aHHBIX ¢ pacTteHusMH (30).

AHTIIMIU3MBI B TEPMUHOJIOTUU HEKUBOM MPUPOIBI TAKKE PAa30UTHI HA TEPMUHBI I10: KOMIIOHEHTaM
HEXUBOW MPHUPOABI M MPUPOAOOXPAHHBIM TEXHOJOTHSM (23 TEPMHMHOB), Hay4yHbIM pa3pabOTKaM U
reosiorudeckuM obbekTam (23), reorpaduueckum TepmuHam (10), BemiecTBaM W IIpemaparam,
MPUMEHSEMBIX B TEXHOJOTHYECKUX Tporeccax (26), spreHusM mpupoasl (13), tepmuHam B oOnactu
paauanuu (35) U aCTpOHOMUYECKUM SIBIEHUSM (14).

Ocoboe BHHMMaHME€ HaMHM YJEJIEHO B HCCIEIOBAHUSAX APXUTEKTypHOH OSKOJIOTUH H
OPUPOJOOXPAHHBIM TEPMHHAM TIPU CTPOUTEIBCTBE. JKOJIOTUYECKOE CTPOUTEIBCTBO — ITO MOAXOI K
POCKTHPOBAHUIO, CTPOUTENIBCTBY M IKCIUTyaTallu 37JaHUNA U MHPPACTPYKTYPbI, KOTOPBIA yYUTHIBACT
BIUSHUE HAa OKPYXKAWOIIYI0 Cpeay, HCHOIb3yeT d3HEeprodd( eKTUBHbIE TEXHOJIOTHH, YMEHBIIAET
noTpebiieHue MPUPOTHBIX PECYPCOB U MUHUMHU3HPYET OTXO/BI.

B namie BpeMs MHTEpeC K HKOJIOTMUYECKON apXUTEKType CTPEMHUTENbHO pacTET. PoxkmaroTcst BCE
Oojee cMesble W MacIITaOHbIE MPOEKTHI, MPUUEM YK€ HE TOJNBKO OTAETBHBIX <«3ENEHBIX» OMOB,
HEOOCKpEOOB MM Ja)Ke MOCEJICHUH, a LENbIX TOPOJIOB. YUUTHIBAS BBIIICHU3IIOKEHHOE, B 9TOM pasfelne
NPUBEJCHBI TEPMUHBI-AHTJIIMIU3MBI B c(epe COBPEMEHHOI'O CTPOUTENbCTBA. TepMHUHBI B 3TOU cdepe
BKJTIOYAIOT B c€0si HANMEHOBAaHUS TEPMHUHOB T10 apXUTEKTYPHOMY JHU3alHY, MO 3/1aHUSM H COOPYKECHUSIM,
10 TIPOIIECCY CTPOMUTENBCTBA M CTpOMaTepHuaIaM 1 APYyTrux.

B s10ii chepe usyuensl 254 aHrUIU3MOB, U3 KOTOPBIX 66 OTHECEHBI K apXUTEKTYPHOMY JIM3aiHY,
K MpoIleccaM CTPOUTEIbCTBA U TUNAM 31aHuil — 120, K CTpOUTENbHBIM MaTepuagaMm, 000pyIOBAHUIO U
uHCTpyMeHTaM — 40, a K TYpUCTHYECKHM U PEKPeallnOHHBIM KOMIUIeKcaM — 28.

W3 HuX 0coOBbIi HHTEpPEC MPEICTABISAIOT JIEKCEMBI IO apXUTEKTYPHOMY JTU3alHY:

e awnnenem (aHri. annulet — Kojedko) —Mpoduib, Y3KUM KOJBIIOM OXBAaTHIBAIOUIUN (PyCT
(cTBOJI) KOJIOHHBI O] KAIIUTENbIO. DJIEMEHT JOPUUYECKOTO OPJIEPa;

e ap nyeo (aHri. art nouveau < (¢paHIl. — HOBOE HCKYCCTBO) — CTHJIb IO TATOTEHHIO K
€CTECTBEHHBIM, <IIPUPOJHBIM» HM3rH0aM M MPOCTHIM (opMaM; MPAKTUYECKH MOJIHOE
OTCYTCTBHE MpPSAMBIX JIMHUM M YIJIOB; COYETaHHE XYJOXKECTBEHHBIX M YTHIUTAPHBIX
byHKUMi U qpyrHe;

e Oapuxayc (aHra. barn — ambap) — apXUTEKTYPHBIM CTHIIb, KOTOpBIH couyeTaeT B cebe
3JIEMEHTHI TPAIUIIMOHHOTO CETLCKOTO JJOMa U COBPEMEHHBIX AU3aHEPCKUX pelIeHUil;

e kpetizu-xayc (aHri. crazy house — cymacmenmui 10M) — 374aHUE, TOCTPOCHHOE B CTHJIE
«CKa304YHOTO» JOMa. OOIIMI BHJI HANOMHHAET THTAaHTCKOE JIEPEBO C BKIFOUEHHBIMHU
JIEKOPAaTUBHBIMH 3JIEMEHTaMU Ju3aiiHa B (hOpMe KUBOTHBIX, TPHOOB, THTAHTCKOM MayTHHBI
U Tenep;

o  nambosnm (anra. flamboyant — meimaromuil) — CTHUIIB APXUTEKTYPHI, A KOTOPOTO
XapaKTepHbl U30THYTHIE, BOTHOOOPa3HbIE (POPMBI, HATTOMUHAIOIINE SA3bIKU TNIAMEHH;

e Oenvsedep (auria. belvedere < wmran. belvedere — mpekpacHblii BUA) — MOCTpoOiiKa Ha
BO3BBIIIEHHOM MECTE, MTO3BOJISIONIast 0003peBaTh OKPECTHOCTH.

W3 aHrIMnmu3MoB 1O TYPUCTHYECKUM KOMIUIEKCaM HEOOXOIMMO BBIJIEIUT CICIYIOIINE TEPMHUHBI:
recTxayc, TIIIMIIMHT, KeMIIep, Mynoap, pe3opT-0Telb, PECEeNIH, cadapu-I0/1K, CBUHT-0TeNb, Cell()-UeKHH,
XaiiaifH, XayCKUIIUHT, XOCIIHC, XOCTEN U YnIayT.
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Heo06xoauMo OTMETHTH, YTO ONpEAETEHHYIO YacThb TEPMUHOB B 3TOH chepe aHTIMUCKUN S3BIK
M03aMMCTBOBAJ y TPEYECKOr0, JJATUHCKOTO, HEMELKOro, (PpaHIly3CKOrO U JPYTUX S3BIKOB. A TIOTOM U3
AHTJIMHCKOTO S3bIKA OHHU MEPEILIN B PYCCKUM.

[Iporecc 3aMMCTBOBaHMN W3 aHTIIMICKOTO SI3bIKA MPOJOJDKACTCS M B Hacrosiee BpeMs. He Tak
JIABHO TOSIBMBIIKECS B aHIJIMHCKOM sI3bIKe SKoyorudeckue tepmunbl desertification (aeseprudukarus),
heatwave (temmoBsie BOJIHBI), greenhousegas (termmna), biodiversity (6uopasnoobpasue), reboundeffect
(oOpatsbIii dPdeKT) u Apyrue yxe MONYUYIH PaclpoOCTPAaHCHHE B JPYTHX S3BIKAX, B TOM YHUCIEC W B
PYyCCKOM.

B 3aximroueHnn He0OX0JMMO OTMETHTH TO, YTO U3yUCHHE aHTIUIIM3MOB B Cpepe IKOJIOTHH SIBJISIETCS
Ba)KHBIM JIJIS:

1. THonumanua uHoA36IYHOU UHGOpMAayuy. DKOJOTH CTAJIKUBAIOTCS C HEOOXOAMMOCTBHIO
nepeBosia  OOJIBIIOTO KOJMYECTBA AHTJIOA3BIYHOM SKOJIOTMYECKOW JIUTEpaTyphl. 3HAHHE OCHOBHBIX
KaTeropui, MOHATUH U TSPMUHOB TIOMOTAET MPABUIBLHO TOHUMATh UHOS3BIUHYIO0 HH(POPMAIIHIO.

2. Cucmemamuszayuu u ynopsiooueHuss mepmunonrocudeckux eounuy. OTCYyTCTBUE MOIHOTO
OINUCAHMSI CTPYKTYPHO-CEMAaHTHUECKUX OCOOCHHOCTEH TEPMHUHOB SKOJIOTMH BBI3BIBACT TPYIHOCTH B
paboTe 1Mo CHCTEMAaTU3aluU U YIIOPSIOYUBAHHEO STHX CIUHUIIL.

3. IIpogheccuonanvrotl KOMMYHUKAYUYU MEXKITY CTICHUAINCTAMH PA3HBIX CTpaH. TepMuHONOTHS
9KOJIOTHH BBITIOJHSACT BXHYIO POJIb B HAYYHOM IMO3HAHUH, TaK KaK SBISCTCS UCTOYHHKOM TTOTYYICHHS,
HAKOIUICHUS U XpaHEeHHsI HH(POpPMAIIHH, a TAKKE CPEIICTBOM Mepeaadl HayYHO-TEXHIUYSCKUX 3HAHUMH.

4. Obocawenus mepmMuHoI02ULeCKO20 annapama. AHTINIU3MBI-KaIbKH U TPAHCIUTEPAIIIH C
AQHTJIMICKUX TEPMUHOB SIBJISIFOTCS  TPEANOYTUTEIBHBIMU  CIIOCOOOM  OOOTallleHHs] COBPEMEHHOTO
TEPMUHOJIOTHYECKOTO amrapara B 00JIaCTH SKOJIOTHH.
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POJIb IEHIEP B U3YYEHUU B ITAJIEOI'EOI'PA®UUN HA IIPUMEPE
CEBEPA 1 IOT'A OCETUH

Hroes T.d., KaHIuaANT TEXHUYECKUX HAyK, JgomeHT Kadeapsl, e-mail: tsgoevt@inbox.ru;
Te6soeB P.A., kaHIUINT TEXHUYECKUX Hayk, mnpodeccop kadenpsr, e-mail: tebloev_ra@mail.ru;
Oumcae C.B., KaHIUANT CEIBCKOXO3SMMCTBEHHBIX HAyK, momeHT Kadeapsl, e-mail: olisaidik@mail.ru
CeBepo-KaBkasckuii ropHo-meramutypruueckuii  MHCTUTYT  (I'ocyqapCTBEHHBIM — TEXHOJOTMYECKUM
YHHUBEPCHUTET).

AnHOTanus. PaccmaTpuBaioTcst BOPOCH HAYYHOTO, MPUKIIATHOTO U 3CTETUYECKOTO 3HAUCHUS N3YUEHUS
nemiep. ONUCHIBACTCSI COCTOSIHUE YETIOBEKA MPU MOCEHICHUH TeIep, T€ YyBCTBA, KOTOPHIE MCIIBITHIBACT
cneneotypuct. JlaeTcs kpaTkas XapakTepucTHKa OCHOBHbIM memepam CeepHoit u FOxnoit Ocerun.
HemnoBTopumbie mo KpacoTe, mopoil (aHTacTHUeCKHE Tei3axH, YKpallarollue MHOTHE IMenepsl,
JOCTABIISIOT OOJIBIIOE SCTETHUECKOE HACIIaXACHHE, TIOITOMY Psif Ielep SABISETCS MECTOM MAaTOMHUYECTBA
TYpUCTOB, KOTOPOE, K COXKAJICHUIO, HETATUBHO BIIUSET HA UX COCTOSIHHE.

KiioueBble cJjioBa: TMelIepbl, CTAJIAKTHTHI, CTaJarMUTBI, TPOTHI, CBATHIHINA, KapcT, creneodopma,
JIETCHABI.

THE ROLE OF CAVES IN THE STUDY OF PALEOGEOGRAPHY
BY EXAMPLENORTH AND SOUTH OSSETIA

Tsgoev T.F., Tebloev R.A., Olisaev S.V.

Annotation. The issues of scientific, applied and aesthetic significance of cave exploration are considered.
It describes the human condition when visiting caves, the feelings that a speleotourist experiences. A brief
description of the main caves of North and South Ossetia is given. The unique and sometimes fantastic
landscapes that adorn many caves provide great aesthetic pleasure, so a number of caves are a place of
pilgrimage for tourists, which, unfortunately, negatively affects their condition.

Keywords: caves, stalactites, stalagmites, grottos, sanctuaries, karst, speleoform, legends.

[Ipn u3ydeHuu penbeda KakoW-THOO TeppuUTOpUU 0co0O0e BHHUMAHUE YIETSETCS aHANIM3y ee
oporpapuun u ruaporpadun. Ilpm anammze oporpaduu MECTHOCTH pPacCMATPUBAIOTCS B3aUMHOE
pacIoiIoKeHNe U XapaKTepUCTUKa oporpaguieckux 371eMeHToB. OJHUM U3 oporpadudeckux 0ObHEKTOB
SIBJSIFOTCSI TIEILIEPHI.

B crioBapsix MOXHO HaTH HECKOJIBKO JECATKOB OINpPEAENICHU nemep, npeanokeHusix B 30-80 rr.
XX B. OIHUM M3 3TUX ONPEACIICHUH SIBISETCS CIAEAYIONIEE: Memepa UM nemepbl — 3TO MOJIOCTH B 36MHOM
KOpe, COOOIIaloNuecss OJHUM WJIM HECKOJIbKUMH BBIXOJAMH C TIOBEPXHOCTHIO 3emMiid. IJTO —
oTpuIarebHbie GOPMBI penbeda, Yy KOTOPBIX MPOTSHKEHHOCTH OOJIBIIE JIIDOOT0 pa3Mepa BX0/1a; TOCTYITHBIC
JUIST TIPOHUKHOBEHMSI 4YEJIOBeKa W TIPENCTABISAIONINE COOOW OCOOBIM TPHUPOAHBIA KOMIUIEKC CO
cnenupuUIecKUMH KIMMaTOM, THAPOrpaduel, pacCTUTETbHOCTHIO U KUBOTHBIM MUPOM. J1J1s1 OOJIBIIMHCTBA
Neuiep XapakTepHO OTCYTCTBUE €CTECTBEHHOTO OCBEIICHUSI.
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Ecnu oTBieubcs OT HayyHOM TEPMUHOJIOTMH, TO HNemiepbl — 3TO E€CTECTBEHHBIE I0JI3EMHbIE
IPOCTPAHCTBA, JOCTYIHBIC JJIsl YeNOBEKa, IeNbId MHpP CO CBOEH MOpQOJOTHel, KIMMATOM, BOJAMH,
OTJIOXKEHUSAMH, >KMBOTHBIMH, pacTeHUsMHU. CHEIHaTuCThI-Te0J0rH, reorpadpl, OHOJOTH, apXeoyoTH
OOBIYHO U3y4arOT TOJBKO OJHY U3 €r0 CTOPOH.

N3yuenne ux wurpaer B najeoreorpauu BaXKHYIO poJib, Ojaronaps KOHLEHTpalMd B HUX
najeo(ayHUCTUYECKUX, NaIeO(PIOPUCTUYECKUX U apXEOJOIMYECKHX OCTaTKOB (KOCTHBIE, KYJIbTYpHBIE,
CIOPO-TIbUIBLIEBbIE KOMILJIEKCHI).

KapcToBbie memiepsl Hanboyiee paclpOCTPAHCHHBIM U IICHHBIA C HAayYHOW TOYKH 3PEHUS THII
€CTEeCTBEHHBIX NoJjocTei. HeoOXomumMpIMu YCIOBHSMH Ui MX (OPMHUPOBAHUS SIBIAIOTCA (TIOMHMO
PacTBOPUMOCTHU TOPOJ: U3BECTHSAKOB, JOJOMMUTOB U Jp.): HAIMUYUE CTPYKTYPHBIX TPEIIUH, TUPKYIIALUN
BOJIbI IO HUM U Tip. Cpeid HUX BBIIEISIOTCS PEIUKTOBBIE — KOT/Ia-TO HAaXOAMBIIUECS B chepe AeHCTBHS
nerepooopasyrommx GakTopos. [1]

N3yuenune mnemiep uMeeT OoJibLIOE HAy4yHOE, NPUKIAJAHOE M 3CTeTHYeckoe 3HadeHue. OHH
OpPEACTaBISAIOT  MHTEPEC B IeoMOPQOJIOrHYECKOM, T'MIPOJIOTHYECKOM  OMOCIHEIeOT0IHYECKOM,
MUHEPAJIOTUYECKOM, IAJIE0300J0TUYECKOM U apXE€OJOTMYeCKOM OTHOUICHHMAX, a Ul CIEIEOTypU3Ma,
U3y4yaroTCs Kak 0coOble MOA3EMHbIE JJaH A ThI.

Oxka3zaBiuch B Iemiepe, nonajaeiib B ApyromMm HeoOblyaitHoO kpacuBoM Mupe. B mupe, o koTopoMm B
CBOEHM OOBIYHOM JKM3HM HE MMEELIb HMKAKOIo IpejacraBieHus. B Hamem OypisiiieM Mupe, HOCATCS
MAIlMHBI, 3BOHAT TEJIE(POHBI, CYETATCS JIIOIH, IIYMAT JHUCThS HA JACPEBBSIX, U OCCIPECTaHHO MEIBKAIOT
KapTUHKHA Ha DKpaHaxX TeleBH3opa. A Tam, moja 3emiéi, Hnyero 3Ttoro HeT. Tam maput abconoTHas
TULIVHA, W JIMOIb MEPHBIM IIEPE3BOH Kamenu Hapymaer e€. M301MpoBaHHOCTB OT OCTalIbHOIO MHUpPA
HACTOJIBKO IOJIHAsSI, YTO HAIIl peasIbHbIN MUD TaM, KaXXeTcs, yKe abCOII0THO HepealbHbIM. PazMepsl newep,
KOTOpBIE ITOPOH OIPOMHBI, @ TAK)KE 3aOIHSAIONINE UX TUTAaHTCKUE HAIUIBIBBI CTAJIAMUTOB U CTAJIAKTUTOB,
BO3BBILIAIOIIMECS CPEIN MOI3EMHBIX 3aJ M CBUCAIOIINE MPUYYJIMBBIMUA 00pa30BaHUsAMH C MOTOJIKOB. Ho
caMmoe IJIaBHOE, YTO BBI3BIBAET UYBCTBO MPUKOCHOBEHUS K UEMY-TO MTOTYCTOPOHHEMY, TaK 3TO OCO3HAHHE
TOT'0, HACKOJIBKO 3/1€Ch BCE HEU3MEHHO ThICSUETIETHIMHU.

[lemeps! n3naBHA MpPUBJIEKAIN BHUMaHUE 4yesloBeka. L[eHHOCTh uX B TOM, YTO C HUMH OBLII TECHO
CBf3aHA >KM3Hb HAIIUX AaNEKUX mpenkoB. OHM SBISUIMCH NEPBBIMU €CTECTBEHHBIM YyOEXKHILAMU IS
nroaei. B HEX 3apojkianack yenoBeueckas KynbTypa. [2]

Ha Tepputopusix Cepnoit n FOxHoit yactu OceTnn no nociIeJHUM JaHHBIM BbIsABIIEHO 230 memep
pa3HbIX pasmepoB. V3 Hux Ha Tepputopun CeBepHoii Ocernn Haxoautcs 139, yTo KOHCTaTHpPYyeET PakT O
OOJIBILIOM CIIEJICOJIOTHYECKUM IMOTEHIMaNe pecnyOIMKU MpH ee He3HAYMTeNbHOI Tepputopuu. OHAKO,
HE0O0X0/IMMO OTMETUTh, YTO B OTIMYUE OT Jpyrux pernoHoB Poccum, memepst B CeepHoit OceTnu
HEJ0CTAaTOYHO U3YYEHBI.

BonbmmucTBO memep OceTun — y3KHe, XOJOJHbIE ILIENU C Kamesblo, KonoAunamu. PockomiHbie
MOJ3eMHbIE 3ajbl, HaJ KOTOPHIMH TpPHUPOAA TPYAWJIACh THICAYENETUSIMH, CO CTaJakKTUTaMH U
CTaJlarMUTaMM, KaJbLIUTOBBIMU KOJIOHHaMH, C MpO3padyHbIMU Bojoémamu penku. Hecmotps Ha 3710,
MHOTMX MaHUT MOA3€MHOE LapcTBo I[lmyroHa — BEpOATHO, YHACIEIOBAaHHOE OT AANEKUX IPEAKOB,
HaXOJMBIIMX B MeHiepax yOeKHUIle OT HeTOT0/Ibl U 3aIlUTy OT BParos.

HenoBropumsle o kpacote, mopoi (paHTacTUYeCKHe MeW3a)ku, YKpalaroliie MHOTUE Tellepsbl,
JIOCTABJISAIOT OOJIBILIOE ICTETUYECKOE HACTaKICHHUE, TOITOMY PsiJI MEIep SBISIETCS MECTOM MaJJOMHUYECTBA
TYpHUCTOB.

Haubonee xpynubie u3 Hux lllybu-Heixacckas (cymmaphasi ajimHa BceX XoA0B Oosee 1 km),
HeBmxun narar, puuaoi 170 m, YauBepcutetckas (6omee 300 M 10 2,5 km).
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Haunbonee W3BECTHBIMH KapCTOBBIMHM TIEUIEpaMH  SBISIIOTCS:  JI3UBrUCCKHE (B CTapuHY
UCTIOJIb30BaBIINECS JUIst 000pOHBI), nemepa HapToB B 10xkHBIX oTporax r. Kapuyxox, Cyaaarckas nemepa-
uctouHuk, KpacHeix kamHedl u CantaH-narar B okpectHocTsax c. B. Kapua, IIlyou-Hsixacckas, B
Aunarupckowm yienbse, Yepnoro Becagnuka, pacnosioxkeHHas Haj ¢. bus u ap.

B nexortopsix nemepax (YHuepcuterckas, HpiBmxun narat) tekyr pyubd. Cka3ouyHblE 3ajbl
Iy6u-Heixacckoi memiepsl yKpalleHbl KaMEHHBbIMU ()OHTAHAMM, IPAlMPOBKAMH, CTaJaKTHUTaMU U
CTajJarMUTaMU. 3MMOM y BXoJa B 3TH IeLIepbl €CTh JieAsHble oOpa3zoBaHMsd. B memepax oOuraror
pa3HooOpa3Hble JKUBOTHBIE W PACTUTEIbHBIE OPraHU3Mbl (JIETy4ne MBIIIM, TPUOBI, pacTylmue Ha HuX
MIOMETE).

Hekoropele mnemiepsl sBisIOTCS neuepaMmu-cBaruauimaMu. Cpeau Hux mneweps! Juropu muzaj
(Cesroit Auropun), Mynzypanzad (Ilemepa c konbem), Csitoro Hukonast u Mopra B Jluropckom yiense,
[Temepa Yepnoro Becagnuka B Anarupckom yuense, [lemepa Cesitoro Misu B Jlaprascko yuienbe.

M3BecTHBI NelepHble CTOSHKU ApeBHUX mojeil (rpot Cay narat, nemepa Jlacok). C npeBHOCTH
YKpersuch BXxoabl B meuiepsl (J{3uBrucckas, KposHuka) u rpothl (Ypcnonckue). Hexoropsie
UCIIOJIb30BAIMCH AJISl CTOSIHKM CKOTa, KaK KJI1a/J10Bbl€ IPOTyKTOB.

EcTb ycTHBIE COOOLIEHHS O HAJTMUMU TELIep CO JbJIOM Ha ropax Apay-xox, Kapuy-xox, Kuon-xox
(nax c. Kcypra, B YHaIBbCKO# KOTJIOBUHE), NCIIOJIL30BABIIMXCSI B CTapUHY s JeueHus. [3,4]

O KaxXI0M M3 JOCTYNHBIX IEIIEp CO3/JaHbl JETEHAbl, a KaKJasi U3 HUKENEPEUNCICHHbIX MNellep
TpeOyeT noApoOHOT0 ONUCAaHUS B BUE HAYUYHO-TIOMYJISIPHOIO OYEpKa.

Hexomopule newepvr npeocmasnsiom uz cebsi epomwl. I pom (dp. grotte ot uram. grotta) —
Her1yOOKasi TOpM30HTaNbHAs MIeIIepa CO CBOAYATHIM TOTOJIKOM U LIMPOKUM BX0/10M. JIn6O0 yacTe nerepsl,
IPOCTOPHBIN 3aJ1, 3HAUUTEIBHOE paclIMpeHe, KOTOPOMY MPEALIECTBYET Y3KU MPOXO/I.

B ropnoii yactu CeBepHoit Ocetun MHOro uctopuyeckux rporos. Cpeau Hux rpot Cay narat
(Uepnas nemiepa) HaXoJUTCs Ha JIeBOM Oepery peku duarioH; rpoT B CLIEMEHTHPOBAHHBIX KOHIJIOMEpaTax
ropsl JlypadTyaH (10’kHast OKpauHa I. Ajarup) ¢ KOJOHHEH J1acTOueK; rpoT BbllIe oc. Musyp, rpot Bo3ie
Typ6a3bl Kaxtucap; rpot cenenus ['ynu, npucrnoco6eHHOe APEBHUMU KUTENSIMU [T 3a1IUTHl U OOUTaHUS
u J1p.

[lemepsl — 3TO KoONBIOENM dYenOBeUECTBA. APXEOJOrMUYECKOE WX HCCIIEIOBAaHUE MO3BOJISIOT
BOCCO3/aTh HCTOPHIO Pa3BUTHs yelloBeueckoro odmiectBa. Haxonummele B memiepax KOCTH JIPEBHHUX
KMBOTHBIX MOMOTAIOT YCTAHOBJIEHUIO (PAyHMCTUYECKHUX KOMIUIEKCOB MPOHUIbIX 3m0X. Ilemepsl nmerorT
OONBIIYI0 TO3HABATENbHYIO ILIEHHOCTh U SIBIISIOTCS WHTEPECHBIM HKCKYPCHOHHBIMH oOBekTamu. C
HEKOTOPBIMHU CBSI3aHbI CYEBEPHBIE CTPAXH, JIETCH/IBI.

KapcroBble rmemiepsl, HEpeIKO OTIMYAIOIIMECS CIO0XXHBIM MOP(OJIOrHUECKUM CTPOEHUEM,
OoraTcTBOM HaTeyHbIX (GOpM M cBOeoOpa3ueM MOJ3EMHOT0 MHpa, SBIAIOTCS YHHMKanbHbIMU [III.
[TpoHuKHOBEHUE JIOAEH B MOA3EMHBIH MUP MHOT/AA MPUBOAUT K YHUUTOKEHHUIO crieneoopM, KOTOpbIe
IPUPO/Ia CO3/1aBajia ThICSYETETUIMHU.

Hexkotopsie nemieps! B OceTuu n3iaBHa UCTIONIb30BAMCH KaK YOKHUIIa JJ1s 4YeJIOBEKa, B TOM UHUCIIe
nemiepa Jlacok u nemepa KpoBHuka, HEKOTOpPBIE IS COJIEpKaHUs CKOTa — Melepa Haj cen. bus, nemepa
Haptos u nemepa Coipxayp narat (Ilemepa KpacHoro BamyHa).

3HauuTENbHAS YacTh NEIIEp U TPOTOB MCIOJIb30BAIACh ISl XO3AHCTBEHHOW IESITEIBHOCTH, YTO
oTpaxaercs B ux HasBaHusx. Cpenn Hux @winyapaH nerer (Ilemepa nenexa msaca), XocxapaH jarar
(ITemepa cena), Kabunrer narar (KmamoBeix memiepa), Ilemepa ATeiHET (Temiepa mpa3gHOBAaHUS CB.
AteiHar), I'eippyiisl narat (Anpunka nemiepa), Ceipxaypsl jarat (nemepa Kpacnoro kamus), nemepa AHax
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(ITemepa mst comepxkanusi ckora), Kaycap narar (Ilemepa nHax cenennem), Uxmxun narar (Jlegosas
neniepa), ['antel narat (Ilemepa BosioB) u Apyrue.

[TewepHbie HacKaJibHBIE YKpersieHus uMmerorca B c.c. ['ynum, [[3uBruc, Kagart, Xyccap-Xunuar,
Ypcnon, Jlonudac, Keypt. B ckanpHOI HuIIe pacnioniokeHo cBsaTwmine Cay a3yap Ha nosisHe dackay.

[Temepst CeBepHoii OceTru B OTIWYHE OT APYTUX pernoHoB KaBkaza mMano usyuensl. M3 Haubosee
U3BECTHBIX YacTU4YHO onucanbl HemxuH narat ([lemepa ¢ kapTuHKamu), YHUBEpPCUTETCKasd,
J3uBrucckas, Tapckas u [{apraBckas.

Boponku, konoausl U apyrue (HOpMbl MOBEPXHOCTHOTO KapcTa MECTHBIC, KUTENH U 4YaOaHBI
UCIIOJIBb3YIOT IIOPOM KaK CKOTOMOTMJIBHUKH, COpachIBasl Tyla MOrMOIINX )KUBOTHBIX, YTO HEJOIYCTUMO, T.
K. MOKET IPUBECTHU K 3apaKEHUIO NTOA3EMHBIX BOJI.

Cpenn 67 nemep HOxknoi Ocernn Bbiiensatorcs nath neuep Kynapckue, pacroyioKeHHbIX Ha
npaBoM Oepery cpennero TeueHus peku Kymnapaon ([xomxopsi) Ha rope YacaBan-Xox. [lemepsr B KBaiica
OTKPBUIT BO BpeMsl SKcrie Uiy B 1955 roay M3BeCTHBIN COBETCKHI yueHblid, apxeonor Bacunuit JIroouH.
[To ero uccnenoBaHusM, 37€Ch KU MIEPBOOBITHBIE JIIOU U 110 €T0 YTBEP>KICHHUIO 3TH TMEIEPHI SABISIOTCS
€IMHCTBEHHBIMU CTOSTHKaMU MepBOOBITHOTO yenioBeka Ha KaBkase. Beero nemiep nsath: Kynapo 1, Kyaapo
2, Kynapo 3, Kynapo 4, Kynapo 5. Camas 6onbliasi u3 HUX TpeThsl, B Hee BEAYT JIBa BXO/a.

Bo Bpems packomok Tam Hamuma Ooyiee cTa THICSY (ParMEHTOB KOCTEH, Cpeay HUX OCTaHKH
YeJloBeKa M KUBOTHBIX. B 310 memepe apxeonor B.I1. JIroOuH coOpat KoCcTH NEmepHOro MeaBes, 3yopa,
KpPacHOTO BOJIKA, JIbBa, Oapca, TOPHOTO KO37a, 00e3bsHBI-MaKaKky, apxapa, pocomaxu. Kpome toro, 31ech
OBLTM OOHAPYKEHBI KIIBIK ca0JIe3y0oro TUTpa, MHOTOYHCIIEHHBIE KOCTH HOcopora. Bece aTu koctu ObuIH,
0e3ycI0BHO, OCTaTKaMU Tparie3bl APEBHUX OXOTHUKOB.

[To3xe yueHble BBISACHWIM, YTO YaCTh OCTAHKOB IMPUHAMIECKUT 80 pa3HOBUIHOCTSAM KUBOTHBIX, B
TOM YHCJIE HIEPCTUCTOMY HOocopory. M3 Toro, 4To 0OHapy>KUJIH B 9TUX nemiepax, B FOxHoi OceTun HU4ero
HE OCTAJIOCh, YaCTh MaTepuaja HaXOuTCsl B DpMUTaxke. X BbIBE3N €€ B COBETCKOE BpEMSI.

Bce 3Ty HaxoJKkM HArJsSIHO MOKa3bIBalOT, YTO MEIIEephbl HAa MPOTSHKEHUU THICAUYENETUN CITYKUIH
JKUJIMIIEM 4es0BeKy Toro Bpemenu. Ilemepsr Kynapo 10 cux nmop B HapoJe OBESHBI TAHOW U 3TOT paiOH
HAXOJUTCS MO/ HEerJIacHBIM Tal0y. VX mpoTsEHHOCTH (T1yOMHA) AOMOATMHHO HEU3BECTHA. MexXy TeM, B
nermepax uMeroTes osepa.[5,6,7]

OnuH 13 BUJHBIX CIEUAIKNCTOB 110 KaMeHHOMY BeKy A.Il. OknanHukoB B nepBoM Tome «lctopun
CCCPy», B LIECTUCTPAHUYHOM pa3/ieie paHHETO MAJIEOJINTA, OJJHY U3 CTPAHUIL TOCBSATUI OMIMCAHUIO UMEHHO
nemep Kynapo. On numier, uro okono 300 Thicsy JieT Ha3aj, MEPBOOBITHBIE OXOTHUKH KUJIH B pailOHE
Kynapo u ocraBuim 31ech 3amMedaTellbHbI MAMITHUK allelbCKOW KylnbTypbl — memepy «Kymapo 1».
Ocratku AeaTeNbHOCTH aenbckoro yenoseka Homo Erectus oOHapykeHbl Ha caMOM JHE Henepsl. 3/1ech
HaiiieHbl 30 ThIC. KOCTEHM >KMBOTHBIX, YOUTHIX OOMTATENSIMU MEIIEpbl, U HECKOJbKO COT KaMEHHBIX
uzaenuid. [11]

Jlpyrue nemiepsl pecrnyOIuKy Mano u3ydeHbl. Ha oceTHHCKUI 3BIK CIIOBa «IeIliepa» U «TpoT»
NEPEBOATCS OJMHAKOBO — «J1araT / IETET .
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BECTH U3 KUTAWCKOI'O OTJAEJIEHUSI MAHDB

INTEGRATED INNOVATION AND SYSTEMATIC TRANSLATION
OF MEDICAL DEVICES

Bo Xu, Medical Equipment Development Promotion Committee of China Medical Education Association,
Beijing, 100071, China

Abstract.Against the backdrop of the deepening Healthy China strategy, the integrated innovation and
systematic translation of medical devices have become pivotal pathways for enhancing healthcare service
capabilities and overcoming critical technological bottlenecks. Addressing current challenges such as
fragmented resources, inefficient collaboration, and translational barriers in medical device innovation, this
paper establishes an integrated innovation mechanism centered on the deep convergence of "medicine-
research-industry-academia-application”, and designs a full-cycle systematic translation model spanning

"needs identification—R&D validation—regulatory approval—market application™. Through strategies

including multi-stakeholder collaborative platform development, big-data and Al empowerment, and
optimization of policy support systems, efficient allocation of innovation resources and dynamic
optimization of translation processes are achieved. Case studies of United Imaging Healthcare and Mindray
Medical confirm that integrated innovation significantly shortens R&D cycles and improves translation
efficiency, offering a systematic solution to accelerate the domestication of high-end medical devices and
strengthen global competitiveness.

Keywords. medical devices; integrated innovation; systematic translation; medicine-research-industry-
academia-application; life-cycle management.

KOMIIVIEKCHBIE HTHHOBAIIMU U CUCTEMHASA TPAHCO®OPMALIUA
MEJUIMUHCKOI'O OBOPYJIOBAHUSA

Cwiibo, Pabounii koMHTET TO COJEHCTBUIO PA3BUTHIO MEIUIMHCKOTO oOopyaoBaHus, Kwuraiickas
accoluanus MeIuIuHcKkoro oopazosanus, [lekun, 100071, Kurait;

AnHorauusi.Ha ¢one yriyOiaeHHOro mpoaBHXKEHMs cTpaTeruu «310poBblii Kutail» MHTErpupOBaHHBIE
MHHOBAIlUM W CHUCTEMHasl TpaHChopMalusi MEAMIIMHCKOrO OOOPYAOBAHMS CTalM KIIOUYEBBIM IyTEM
MOBBILICHHS BO3MOKHOCTEH METULIMHCKOTO ¥ CAHUTAPHO-TUTMEHNYECKOT0 00CTYKUBAaHUS U TIPEOI0JICHUS
«Yy3KMX MeCT» B TEXHOJOTrusiXx. B JaHHOW cTaThe paccMaTpUBAaIOTCS MPOOJIEMBbl paccpeaoTOUYEHUs
pecypcoB, HedPEKTUBHOTO COTPYAHUYECTBA U OaphepoB TpaHC(HOPMALIUU B COBPEMEHHBIX HHHOBAIIHUSX B
o0nacTd MemuIMHCKOro obopynoBanus. Co3naeTcs MEXaHW3M HHTETPUPOBAHHBIX HMHHOBALWH,
OCHOBAHHBIM Ha TIOyOOKOHW MHTETrpallud  «MEIUIMHCKHX  HCCIEJOBAaHUM, MPOMBIIIJICHHOCTH,
aKaJeMUYECKUX KpPYroB M MPAKTUYECKOTO TNPHUMEHEHHUs», W pa3pabdaTbiBacTcs MOJENb CUCTEeMHON
TpaHchopMalMK, OXBaThIBAIOILIasi BECh MpoIlecc OT «ompeaeneHus crnpoca — mnpoBepkn HUOKP —
peructpan U of0o0peHHs] — BbIXOJAa Ha PbIHOK». biaromapst TakuMm cCTpaTerusiM, Kak CO3JlaHue
MHOTOCTOPOHHEH IUIaT(GOpPMBbI COTPYIHUYECTBA, HUCIIOJIB30BAHUE OOJIBIIMX JAHHBIX U MCKYCCTBEHHOTO
UHTEJJIEKTa, a TakKe ONTHMHU3AlMsS CHCTeMbl TapaHTHH TOJUTHKH, JAocTUraercs 3ddexTuBHOE
pacnpe/eieHne MHHOBAllMOHHBIX PECYpPCOB U JAMHAMUYECKash ONTUMH3aLus IMpoliecca TpaHCHopMaIiu.

96



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

HccnenoBanne, B COYETaHWM C TUNMYHBIMU TpuMmepamu, TakuMu kak UnitedlmagingHealthcare u
MindrayMedical, moaTBepxiaeT 3HAYUTEIBHYIO POJIb WHTETPHUPOBAHHBIX HHHOBAIMKA B COKpAIICHUHU
ukiia HUOKP u noBeimennn 3pGeKTHBHOCTH TpaHCHOPMALIUH, TIPEAOCTABIIAS CHCTEMHOE PEIICHUE JUIS
YCKOPEHHS JIOKQJIM3allMM BBICOKOTEXHOJIOTMYHOTO MEIUIMHCKOTO OO0OpYAOBaHMS W TOBBILICHHUS
r1100aIbHO KOHKYPEHTOCTIOCOOHOCTH.

KiaioueBble cjoBa. MemuuuHckoe 000pyJOBaHHE; WHTEIPHUPOBAHHbIE WHHOBALIMU, CHUCTEMHAs
TpaHchopMmanys; MEAUIUHCKHAE UCCIIEIOBAHUS, TIPOMBIIIICHHOCTh, aKaJIeMHUYECKas cpeia U IPUMEHEHUE;
yIIpaBJIEHUE MTOJTHBIM )KU3HEHHBIM ITHKJIOM.

Er=ESNESImS RN

®il, FEEAHENEETRSAREHIEERS, 1t5, 100071,

(R A e b B B IR N FERE T T, Ry R RS BT 5 R A AL SO IR T =TT 2B R
FREST R “ R T BORKISHEEAR . A BT BT R 4 QU AR B 8L P A
IR FeAp e 255 L, Ry bl “ BRI 227 IR RS I D B S QL] Wit s ‘&
KRB =W R IGUE—EM FH— TN 2 R G AR . W 2 BRPFET G 2.
R 5 N TR REIRAE . BOR IR R UM S R, SEBLAIH B IR I = OC B 5 AL AR IR 3 2
(UREAET iRy 7S - AV ST TN EL VSR R ST AT S bl P DS RIS W BN TP E
RN ZEEM, i b BT 4 B4 . B9 e BR 58 S 3R Bt R U MEMR T %

[REERE s BA0H: Kokl B2, edafiiE s

1. Introduction With the implementation of policies such as the "Healthy China 2030" Plan and the
"14th Five-Year Plan for the Development of the Medical Equipment Industry," the medical equipment
industry has become a strategic core area supporting the construction of a healthy China. According to the
"China Medical Device Industry Blue Book (2023)," the market size of China's medical equipment industry
has exceeded one trillion yuan, but the localization rate of high-end products is less than 30%, and the
current situation of being dependent on others for core technologies urgently needs to be addressed.
Currently, medical equipment innovation faces three core challenges: fragmented innovation entities, with
prominent information silos between medical institutions, universities, and enterprises; the cycle from
clinical needs to technology development is as long as 18-24 months, far exceeding the 8-12 months in the
United States. Discontinuous transformation chain, requiring 12 key stages from laboratory prototype to
market access, including "concept verification—pilot production—clinical trials—registration approval,”
any obstruction in any stage can lead to project failure, resulting in an overall transformation rate of only
12.7%. Insufficient policy coordination, with fiscal funds, financial capital, and industrial policies not yet
forming a synergy; early-stage R&D investment accounts for less than 20%, far lower than the 45% in the
United States.
Against this backdrop, a dual-drive model of "integrated innovation” and "systematic transformation™ is
proposed. By constructing a multi-entity collaborative network, a full-process management system, and a
policy empowerment mechanism, this model aims to resolve the core contradiction of fragmented
innovation resources and low transformation efficiency, providing theoretical support and practical
pathways for the high-quality development of the medical equipment industry.
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2. Definition of Core Concepts in Integrated Innovation and System Transformation

2.1 The Connotation of Integrated Innovation

Integrated innovation is an innovation model that is clinically demand-oriented, deeply integrated
with the medical research, industry, academia, and application sectors, and systematically integrates diverse
innovation entities such as government, hospitals, universities, and enterprises, as well as key innovation
elements such as technology, talent, capital, and information. Its core characteristics lie in breaking down
barriers between entities, achieving efficient allocation and collaborative linkage of innovation resources,
avoiding redundant research and development and resource waste, and focusing on tackling core technology
challenges and product iteration upgrades.

2.2 Definition of System Transformation System transformation refers to the construction of a
closed-loop management system covering the entire lifecycle of medical equipment, from "demand
identification to R&D verification to registration approval to market application to iterative optimization."
Through standardized node control, digital process empowerment, and dynamic risk warning, it ensures
that technological achievements can smoothly move from the laboratory to clinical application and market
promotion, thereby improving the success rate and efficiency of transformation.

3. The Demand Logic of Integrated Innovation in Medical Equipment

3.1 Upgraded Health Needs Drive Technology Integration

China's disease spectrum has shifted from being dominated by infectious diseases to chronic non-
communicable diseases (accounting for 88.5% of deaths), leading to a surge in demand for precision
medical equipment. Taking cancer treatment as an example, while the da Vinci surgical robot has reduced
the positive margin rate of radical prostatectomy to 8.7%, its core robotic arm system relies on imports,
costing over 20 million yuan per unit, and its coverage rate in primary hospitals is less than 5%. Multimodal
precision treatment equipment integrating medical imaging (CT/MRI), artificial intelligence (Al), and
robotics has become key to resolving the "efficacy-cost” contradiction. United Imaging Healthcare's
uCT780, by integrating Al dose optimization algorithms, reduces the radiation dose of chest CT scans to
0.3 mSyv, a 60% reduction compared to traditional equipment, while improving image resolution by 25%.
In 2022, its installation volume in primary hospitals increased by 40% year-on-year.

3.2 Expansion of Primary Healthcare Forces System Restructuring and Transformation The
"Thousand Counties Project" County Hospital Capacity Improvement Plan requires that by 2025, the
configuration rate of DR equipment in primary healthcare should be >90%, and the accuracy rate of Al-
assisted diagnosis should be >95%. However, current primary healthcare equipment suffers from "three
highs and three lows": high prices for high-end equipment (imported DR average price 500,000 RMB vs.
domestic 300,000 RMB), high maintenance costs (annual maintenance costs account for 15% of equipment
price), and high operational difficulty; low levels of intelligence (Al-assisted diagnosis coverage <30%),
low data connectivity (regional imaging platform access rate 65%), and low service accessibility. System
transformation requires the construction of a full-chain service system encompassing "R&D—production—
training—maintenance.” For example, Mindray Medical, through a "hardware + software + service"
package model, has deployed portable color Doppler ultrasound equipment to township health centers,
along with a remote diagnostic platform and on-site engineer services. In 2022, its revenue in the primary
healthcare market increased by 28%.
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3.3 Public Health Emergency Highlights the Value of Integrated Innovation

During the COVID-19 pandemic, China's ECMO production capacity rapidly increased from 400
units in 2019 to 2,600 units in 2022. However, it still faces three major challenges: reliance on imported
core membrane lung materials (accounting for 60% of the cost), lack of cross-regional allocation
mechanisms (response time > 48 hours), and insufficient clinical training (operation qualification rate in
primary hospitals < 50%). Integrated innovation requires the establishment of a system that integrates "rapid
response to emergency needs—Kkey technology breakthroughs—flexible capacity scheduling."” For example,
a Shenzhen-based company, in collaboration with the Chinese Academy of Sciences, developed a
biodegradable artificial lung membrane material, reducing the cost of a single ECMO use from 100,000
yuan to 40,000 yuan. This material was then integrated into the national emergency supplies management
platform, enabling cross-regional allocation within 4 hours.

4. Core Architecture for Integrated Innovation and System Transformation

4.1 Multi-Entity Collaborative Innovation Mechanism: Building a "Three-Dimensional Fusion”
Ecosystem

4.1 Multi-Entity Collaborative Innovation Mechanism: Building a "Three-Dimensional Fusion”
Ecosystem

The multi-entity collaborative innovation mechanism is the "'source engine" of integrated innovation.
By integrating diverse entities and elements, it addresses the problem of insufficient innovation momentum.
It mainly includes three dimensions of fusion:

4.1.1 Entity Collaboration: Four-Dimensional Network Co-construction

A four-dimensional collaborative network is constructed, comprising "government—hospitals—
universities—enterprises."” The government leads policy design and resource coordination, hospitals
provide clinical needs and application scenarios, universities tackle core technologies such as materials and
engineering, and enterprises are responsible for industrialization and market promotion. The Tianjin High-
End Medical Device Innovation Transformation and Industrialization Public Platform, through the
complementary advantages of 12 co-construction units, fully demonstrates the effectiveness of this
collaborative logic.

4.1.2 Synergistic Elements: Integration of Four Types of Resources

Integrate the four major innovation elements—technology, talent, capital, and information—and
establish a cross-institutional knowledge-sharing platform (such as the Ningbo First Hospital Cloud
Database). Set up a special fund for industry-academia-research collaboration (referencing the
BeiyangHaitang Fund's "investing in early-stage, small-scale, and technology-driven" model) to achieve
efficient allocation and orderly flow of innovation elements.

4.1.3 Synergistic Interests: Clear Profit Distribution

Establish a reasonable intellectual property revenue-sharing mechanism, clearly defining the profit
ratios for clinical staff (30%), R&D teams (40%), and transformation institutions (30%). This
fundamentally addresses the core contradiction of "innovators receiving no reward" and stimulates the
participation of various innovation entities.

4.2 Full-Process System Conversion System: Building a "Five-Stage Closed-Loop" Management
Model

The full-process system conversion system is the "core hub" for model implementation. Through
standardized node control, it improves the success rate of conversion, covering five key stages:
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4.2.1 Demand-Driven Precise Project Initiation

A three-dimensional evaluation system of “clinical problem database—technology roadmap—
market feasibility" is established. The NSGA-II multi-objective optimization algorithm is used to screen
projects. Input parameters include technology maturity (TRL1-9 levels), funding volatility coefficient
(£15%), and staff turnover rate (<8%).

4.2.2 Agile and Efficient R&D Verification A "concurrent engineering + milestone management"
model was introduced, dividing the R&D process into three stages: concept design (3 months), prototype
manufacturing (6 months), and pilot production (4 months). Each stage has three control points: technology,
cost, and schedule. In the development of high-end MRI, United Imaging Healthcare, through cross-
departmental collaborative R&D, improved the gradient magnetic field uniformity from 0.1ppm to 0.05ppm,
reaching the international top level, and shortening the R&D cycle by 18 months.

4.2.3 Controllable Risk Clinical Trials A decentralized clinical trial (DCT) system was constructed,
enabling remote data collection via wearable devices, improving subject recruitment efficiency by 60%
(referencing FDA guidelines, 2021). A corresponding risk warning system was established to monitor 12
risk dimensions in real time. In a brain-computer interface trial in Shenzhen, the system issued a warning
of data deviation risk on day 143 of enrollment; timely intervention maintained a research compliance rate
of over 98%.

4.2.4 Standardized and Transparent Registration and Approval Process By fully utilizing the special
approval channel for innovative medical devices, the average approval time for Class 111 medical devices
has been shortened from 24 months to 15 months. Simultaneously, the application of real-world evidence
(RWE) is promoted, allowing some clinical data to be supplemented through real-world studies. MicroPort
Medical's Firehawk coronary stent achieved accelerated approval through RWE, reaching a market share
of 12% in its first year on the market, successfully breaking the import monopoly.

4.2.5 Value-Oriented Marketing Establish a value assessment system that includes clinical benefits
(such as improved cure rates), health economics (such as cost-effectiveness ratio), and patient-reported
outcomes (PROs), and formulate differentiated marketing strategies. Mindray Medical's MX series
ultrasound equipment develops low-cost models for emerging markets and re-exports them to Europe and
the United States through a "reverse innovation” model. In 2022, overseas revenue accounted for 48%,
achieving a dual-cycle development of "emerging market validation—mature market iteration".

4.3 Policy Empowerment Support System: A "Four-in-One" Guarantee Framework

4.3.1 Targeted Fiscal Support

Based on the "14th Five-Year Plan for the Development of the Medical Equipment Industry" (MIIT
Joint Electronics [2021] No. 183) and Tianjin's "Several Measures on Supporting the Innovative
Development of High-end Medical Devices" (2024), medical-enterprise cooperation projects will receive
up to 5 million yuan in funding support, and the product review time for inclusion in the innovation priority
approval channel will be shortened to 60 working days. Priority support will be given to seven major areas,
including medical imaging and active implantable interventional devices, with supporting policies such as
additional deduction of R&D expenses (175% pre-tax deduction) and income tax reduction for high-tech
enterprises (15% tax rate). Empirical data shows that the elasticity coefficients of R&D subsidies and tax
incentives on enterprise R&D investment are 0.38 and 0.29 respectively (p<0.05). A Shenzhen company
increased its R&D intensity from 7.3% to 11.2% through the superposition of policies.

4.3.2 Financial Innovation Solves Financing Difficulties The "patent pledge + insurance credit
enhancement™ model has been promoted, with the Shenzhen Stock Exchange's medical equipment ABS
special plan achieving 5 billion yuan in financing; a risk compensation fund has been established to provide
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30%-50% loss subsidies for early-stage projects, guiding social capital to grow at an average annual rate of
over 15%. For SMEs, the financial threshold for listing on the Science and Technology Innovation Board
has been lowered; in 2022, innovative SMEs accounted for 65% of newly listed medical device companies.

4.3.3 Breaking Through Development Bottlenecks in Talent Cultivation Relying on "Double First-
Class" universities, the university has established interdisciplinary programs in intelligent medical devices
and implemented a "dual-mentor system" for medicine and engineering. The Tsinghua University-Johns
Hopkins University joint training program has already produced over 200 interdisciplinary talents. The
university has also established enterprise postdoctoral workstations, providing 500,000 RMB in research
start-up funds to postdoctoral researchers and offering settlement subsidies of 1-3 million RMB to high-
level overseas talents (Ministry of Education, 2023), thus providing talent support for industrial
development.

4.3.4 Protection of the entire intellectual property chain. At the legislative level, the statutory
damages cap for patent infringement will be raised to RMB 5 million. At the administrative level, a fast-
track examination channel will be established (e.g., Wuhan Optics Valley Bio-City has reduced the patent
authorization cycle to 5.8 months). At the market level, a patent insurance system will be implemented
(with a 70% premium subsidy). The goal is to increase the patent conversion rate from 18.6% to over 30%
(State Intellectual Property Office, 2022).

5 Typical Case Studies and Practical Results

5.1 United Imaging Healthcare's Integrated Innovation Shortens R&D Cycle

United Imaging Healthcare focuses on the field of high-end medical imaging equipment, building
an integrated innovation model that deeply integrates "medical research, industry, academia, and
application.” By establishing clinical cooperation bases with more than 20 top-tier hospitals nationwide, it
accurately captures clinical needs; collaborates with universities to overcome core technologies such as Al
dose optimization and gradient magnetic field control; and leverages its industrialization advantages to
achieve technology implementation. Its uCT780 device, through the integration of technologies from
multiple fields, reduces radiation dose by 60% while improving image resolution by 25%, shortening the
R&D cycle by 18 months compared to the industry average. In 2022, the installation volume in primary
hospitals increased by 40% year-on-year, and market acceptance has significantly improved.

5.2 Mindray Medical's System Transformation Expands Market Space

Mindray Medical has built a comprehensive system transformation system covering "R&D—
production—training—maintenance,” and launched a "hardware + software + service" package model to
meet the needs of the primary healthcare market. After portable color Doppler ultrasound equipment was
deployed to township health centers, a supporting remote diagnostic platform addressed the problem of
insufficient diagnostic capabilities at the grassroots level, and on-site engineer services lowered the barrier
to equipment maintenance. This system transformation model drove a 28% increase in revenue from the
primary healthcare market in 2022. In overseas markets, through a "reverse innovation" strategy, the MX
series ultrasound equipment gained a foothold in the European and American markets, with overseas
revenue accounting for 48% that year.

5.3 Regional Platform Collaboration Mechanism Improves Transformation Efficiency The Yangtze
River Delta Medical Equipment Innovation Alliance, by integrating clinical trial resources from 30 tertiary
hospitals, established a multi-center real-time data sharing platform, shortening the clinical trial cycle of
medical devices by 40% and reducing variance by 32% (China Medical Device Innovation White Paper,
2023). The Ningbo First Hospital's Medical Device Innovation and Transformation Management
Information Platform connects 32 medical device companies and 11 agencies, achieving full-process
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visualization of R&D, patenting, and transformation, and improving the efficiency of regional innovation
project matching by 50%.

6. Challenges Faced

6.1 Insufficient Depth of Interdisciplinary Collaboration

In current medical engineering interdisciplinary projects, less than 40% truly achieve the goal of
"demand definition led by clinicians and full-process engineer participation in research and development.”
To improve this situation, there is an urgent need to establish a “clinical engineer assignment system."
Under this system, the proportion of full-time clinical engineers in tertiary hospitals should be no less than
5%. Simultaneously, the proportion of personnel with medical backgrounds in corporate R&D teams should
also reach or exceed 30%.

6.2 Bottlenecks in Real-World Data Applications

In China, the standardization of medical data is relatively low, with structured data accounting for
less than 60%, making data sharing between different institutions extremely difficult. Currently, the
interoperability rate of medical data in China is only 72%, far below the ideal level of data sharing. To
improve this situation, it is urgent to accelerate the legislative process of the "Regulations on the
Management of Medical and Health Data™ to ensure the standardization and legalization of medical data
management. Furthermore, establishing a national-level medical data sharing platform is particularly
crucial, as it will provide a secure and efficient data exchange environment for medical institutions. To
further protect personal privacy while achieving effective data utilization, a pilot program of "data usable
but not visible" federated learning technology can be adopted. This technology allows multiple institutions
to jointly train models through distributed learning without directly sharing raw data, thereby improving
the efficiency and quality of medical data utilization while protecting data privacy.

6.3 Increased Global Competition

To strengthen industry protection, the US and Europe have passed the "Science and Chips Act" and
the "European Medical Device Strategy.” These measures aim to cultivate 5 to 10 leading companies
globally. According to 2022 data, only Mindray Medical, a Chinese company, entered the ranks of the
world's top 20 medical device companies. To further support the development of domestic enterprises,
policies also encourage these companies to establish localized production bases in countries along the Belt
and Road Initiative to circumvent potential trade barriers and ensure competitiveness in the global market.

7 Application Strategies and Implementation Paths

7.1 Regional Pilot Projects: Creating "Model Rooms" for Innovation Transformation

Pilot projects were selected in the Yangtze River Delta (Shanghai Zhangjiang), the Pearl River Delta
(Shenzhen Guangming), and the Beijing-Tianjin-Hebei region (Beijing Yizhuang) to promote balanced
regional economic development and coordinated progress in technological innovation:

Shanghai focused on high-end imaging equipment, establishing a three-pool linkage mechanism of
"clinical demand pool - technology supply pool - capital docking pool." Through this innovative model, 12
key technologies, including MRI gradient coils, were successfully transformed in 2022. The transformation
and application of these technologies significantly boosted the output value of related industries, reaching
5 billion yuan. Shenzhen focuses on in vitro diagnostic reagents, establishing a complete industrial park
encompassing R&D, pilot production, and manufacturing. This efficient chain has enabled localization of
the entire process from raw material synthesis to reagent kit delivery, resulting in Shenzhen accounting for
70% of the nation's nucleic acid testing reagent production capacity and significantly enhancing its
competitiveness in the global in vitro diagnostic reagent market. Beijing is developing orthopedic implants,
leveraging clinical resources such as the 301 Hospital to establish a personalized implant design platform.
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Through this platform, 1200 clinical applications of 3D-printed spinal prostheses were completed in 2022,
increasing the domestic production rate to 45%. This not only improved the market share of domestically
produced orthopedic implants but also promoted innovation and progress in related medical technologies.

7.2 International Cooperation to Build a Dual-Circulation Innovation Network

7.2.1 Reverse Innovation: Validation in Emerging Markets Feeds Back to Mature Markets

Drawing on Mindray Medical's experience, develop cost-effective products for emerging markets
such as Southeast Asia and Latin America (e.g., the MX series ultrasound equipment is priced 30% lower
than European and American brands), accumulate clinical data, optimize and upgrade, and then enter the
European and American markets. In 2022, China's medical equipment exports reached US$55 billion, of
which the "emerging market R&D - global market sales” model contributed 35% of the growth.

7.2.2 Technology Introduction and Joint Construction of International Laboratories Joint R&D
centers have been established with multinational companies such as Medtronic and Siemens Healthineers,
focusing on areas such as MRI superconducting magnets and medical imaging Al algorithms. Through a
"technology licensing + joint research” model, cutting-edge technologies are rapidly absorbed. The
ultrasound probe laboratory jointly built by the Shenzhen Institutes of Advanced Technology, Chinese
Academy of Sciences, and GE has achieved a breakthrough in single-crystal material preparation
technology, increasing probe sensitivity by 20%.

7.2.3 Data Mutual Recognition to Promote International Multicenter Trials

Participating in the development of international standards such as ICHEG6 (R3), and establishing
clinical data mutual recognition mechanisms between China and the US, and between China and the EU,
to reduce duplicate trials. Through international multicenter data mutual recognition, United Imaging
Healthcare's PET-CT equipment saw a 10-month reduction in EU registration time, and its installation
volume in Europe increased by 60% in 2022.

7.3 Digital Empowerment, Building an Intelligent Transformation Ecosystem

7.3.1 Big Data-Driven Demand Mining

Utilizing Natural Language Processing (NLP) technology to analyze electronic medical records and
surgical records, clinical pain points are automatically identified. A top-tier hospital analyzed 100,000
orthopedic surgical records using NLP and discovered a 15% stress shielding problem in traditional
intramedullary nailing. Based on this, a biodegradable gradient stiffness intramedullary nail was developed
and has entered the clinical stage.

7.3.2 Artificial Intelligence Accelerates R&D lIteration

Deep learning models are applied in scenarios such as Al-assisted drug design, imaging algorithm
development, and equipment failure prediction. For example, Infervision used 100,000 lung CT data to
train a nodule detection algorithm, achieving a lung nodule detection rate of 98% and a false positive rate
of <3%. Related products have been approved by the FDA and NMPA.

7.3.3 Blockchain Ensures Transparency in Transformation A blockchain platform for R&D data
storage, clinical trial traceability, and intellectual property transactions has been established to address
issues such as data tampering and ownership of research results. A medical device company in Suzhou,
through blockchain-based data storage, shortened the patent infringement dispute resolution cycle from 18
months to 3 months, reducing the cost of rights protection by 60%.

8. Conclusion The integrated innovation and system transformation of medical equipment is
essentially a comprehensive restructuring and optimization of the entire chain, encompassing demand,
technology, and industry. The three-pronged model of "collaborative innovation mechanism — full-process
management — policy guarantee™ constructed in this paper, verified through the practices of companies such
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as United Imaging and Mindray, has demonstrated significant effectiveness in shortening R&D cycles and
improving transformation efficiency. In the future, it is necessary to further strengthen the "right to define
clinical needs," "control over core technologies," and "global standard discourse power" to propel China
from a "manufacturing powerhouse" to an "innovation powerhouse" in medical equipment, providing solid
material and technological support for the implementation of the Healthy China strategy.
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THE HEALTH BENEFITS OF GUYUSHI (ANCIENT FEATHER STONE)
FROM YUNNAN, CHINA

Liu Jie, Liu Hongji, Li Qingshan, Sinopharm Mars Angel Health Industry Yunnan Company and
ZhongkangJimei Science and Technology Innovation Research Institute

Abstract.Ancient Feather Stone is a rare natural jade found only in Tabei Mountain, Longpeng Town,
Shiping County, Honghe Prefecture, Yunnan Province, China. Formed approximately one billion years ago
during geological activity, it is characterized by its unique feather-like texture, high hardness, and density.
Scientific analysis confirms that Ancient Feather Stone contains over thirty kinds of minerals and trace
elements, and is free of radioactivity and harmful substances. This article systematically elucidates the
geological background, physicochemical properties, and potential functions of vessels made from Ancient
Feather Stone (such as teaware, wine jars, and water jars) in improving water quality (mineralizing it to a
weakly alkaline state), promoting the aging of wine, and enhancing the taste of tea. Furthermore, the article
explores its cultural and artistic value, centered on its unique "one stone, one pattern” characteristics and
hand-carving techniques, as well as its current industrial development status. Research indicates that
Ancient Feather Stone is a new type of jade resource integrating rarity, functionality, and cultural value,
possessing broad research prospects in materials science, the health industry, and cultural heritage.
Keywords: Ancient Feather Stone; Jade; Mineralogy; Health Products; Cultural Heritage

MOJIb3A 115 310POBbS U TPUHITATILI JIEHCTBUS I'YIOIIN (HEQ@PUTA)
N3 NPOBUHLIUHU IOHbHAHB, KHTAU

JIwllze, JTwoXynm3u, Jiu Hunmans, Komnanus SinopharmMarsAngelHealthIndustryYunnan,
HayuHo-uccnenoBaTenbckuii MHHCTUTYT MHHOBAIMM B 00J1aCTH HAYKU U TexHosorui Yxynkanl{zumait

AHHoTanus: ['yiomm — penkuil npupoaHbIil HeQpuT, BCTpeyarolmuiics Toiabko B Tabsiimane,
ropoxa JlynmsH, ye3n IHunun, npedextypa XyHxs, npoBuHuus FOubHanb, Kurail. O6pazoBaBuuiics
OpUOJIM3NTENIEHO MUJUIHAP] JIET Ha3ajd B Pe3y/bTaTe I'e0JIOTHYECKOM aKTMBHOCTH, OH XapaKTepU3yeTcs
YHUKaJIBbHON TepbeoOpa3HOW TEKCTYypoH, BBICOKOM TBEpJIOCTBIO M IUIOTHOCThIO. HayuHblii aHamu3
HOJTBEPIKIAET, UTO T'YIOIIM COAEPKUT OoJiee TPUALATH BUI0B MUHEPAIOB U MUKPOAJIEMEHTOB, a TAKXKE HE
COJICPKUT PAJUOAKTUBHBIX BEIIECTB M BPEAHBIX IpHUMeced. B MTaHHOM cTaTbe CUCTEMaTUYECKH
paccMaTpuBalOTCS TE0JIOTMYECKHEe OCOOEHHOCTH, (U3MKO-XMMHYECKHE CBOWCTBA M MOTEHLHAIbHBIC
(GYHKIIMH T'YIOIIU B U3TOTOBJIEHUH MTOCY/bI (TaKOW KaK YaifHas OCY/a, BUHHBIE KYBIIMHbBI U KYBIIMHBI JIJIS
BOJIbI), YJYYIIEHUU KadecTBa BOJBI (MHHEpaNU3ys €€ J0 CIa0OIIeTIOYHOr0 COCTOSIHUS), COICHCTBUU
CMATYEHUI0 BHHA W YJIy4YIIEHMM BKyca 4das. Kpome Toro, B crarbe HCCIENyeTCs €ro KyJbTypHas U
XYA0KECTBEHHAasl IIEHHOCTh, B YaCTHOCTH, YHUKaJbHas TEKCTypa M JAETalId PYYHOH pe3bObl, a Takxke
TEKYIe€ COCTOSIHHE €ro IIPOMBINUIEHHOrO pa3BuTHsA. lccienoBaHue IIOKa3bpIBacT, 4YTO TIYIOIIH
npejcTaBisieT coOOW HOBBIM BuA HeppuTa, coueTalomuii B cebe peaKocTh, (YHKIHMOHAIBHOCTh M
KYJIbTYpPHYIO LEHHOCTb, C IIUPOKUMHU IEPCHEKTUBAMHU MCCICIOBAHUM B  MAaTEpUAIIOBEHUHU,
3IpaBOOXPAHEHUHN U COXPAHEHUHU KYJIbTYPHOIO HACIEAMS.

KuroueBnblie cioBa:/[peBHrii nepbeBoil KaMeHb; HEPPUT; MUHEPATIOTHs; TOBAphl [ 370POBbS;
KYJIbTYpHOE HaclleIue.
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hEZEHIHA (Guyushi) BERIIMEE

XUZRRUISEZFFIL
EAXEXERET U ZEAT. PRESRREFMAFRE
HE:

EPAE—MNFTHEEELAMNaFERFRCEILANHEERATG, HERTH
THZFRIABEEGER), LURSHPIEIRCEE, SEESEENFE. BESMESL, 5Pa88
=R IRNRMETR, BEXBGIMEREEYR. ANAGER T HPNGIRER. YR
R, DUREBIAIZRI (1A, B, Kil) EXEKR (FLRsemE) « (BB
ERb. RAFZORSHEAVATEINRE. i, XERFRYTH —a—sCF IR A%
AU EARMESTIRREIVR, ARFRE, EPER—FEREIE. RN ET K
RFEEARER, EMERZE. BRFWASE-SEES EINAREIR. XEEEPA;
0, FUE @#RSFE, XHET~

1. Introduction Jade has always held an important place in Chinese culture, possessing aesthetic,
practical, and spiritual symbolic significance. Ancient Feather Stone, also known as Kongyu Stone, is a
new type of jade resource discovered in Yunnan Province in recent years. It attracted widespread attention
upon its first public appearance at the 2017 Pan-Asia Stone Expo in Kunming, China. The unique
characteristics of Ancient Feather Stone—"ancient" (forming over a billion years) and "feather" (a texture
resembling peacock feathers)—distinguish it from traditional marble, jadeite, and other stones. Currently,
its vein is the only known vein in China, making it a rare and precious resource. This paper aims to provide
a systematic scientific description and preliminary evaluation of Ancient Feather Stone based on existing
geological reports, component analysis, and product functional testing, laying the foundation for its
subsequent academic research and application development.

2. Geological Characteristics and Mineralogical Composition

2.1 Origin and Formation

The primary ore body of Guyu Stone is located in Tabei Mountain, Longpeng Town, Shiping
County, Yunnan Province. It was formed during the intense geological activity of the late Proterozoic Era,
undergoing magma eruptions and long-term crustal compression, crystallizing under these complex
geological conditions. This ancient formation history is the source of its name, "Gu" (meaning "ancient").

2.2 Physical Properties and Texture Ancient Feather Stone possesses high hardness (Mohs hardness
needs further measurement, but it is described as "high hardness") and high density. Its most prominent
appearance feature is the naturally formed, ever-changing feather-like texture on its surface, resembling a
peacock spreading its tail feathers, possessing a strong artistic appeal. This characteristic of "one stone, one
texture" makes each piece of Ancient Feather Stone a unique work of art.

2.3 Mineral and Elemental Composition According to the report from the Kunming Mineral
Resources Supervision and Testing Center of the Ministry of Land and Resources (Analysis No.:
16Y4120001), the main components of Guyu Stone are calcium oxide (CaO: 49.98%), aluminum oxide
(AL20s: 0.95%), and magnesium oxide (MgO: 1.77%). It also contains various trace elements beneficial to
the human body, such as strontium (Sr: 374 ng/g), zinc (Zn: 31.2 ng/g), and barium (Ba: 494 ng/g).
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Crucially, the radioactivity testing reports from the center and the Yunnan Provincial Institute of Product
Quality Supervision and Inspection (report batch number: 2016214-10; No: QG201500255) clearly confirm
that its internal radiation index (I..=0.19) and external radiation index (I,=0.16) are far below the national
standards (Class A building materials, 1..<1.0, 1,<1.3), classifying it as a safe material with no radioactive
hazards.

3. Functional Characteristics Study

3.3.1 Water Quality Improvement Effect

Multiple independent test reports have verified the water quality improvement effect of Guyu stone
containers. A report from Changchun Purui Testing & Consulting Co., Ltd. (2017) shows that water stored
in Guyu stone containers has a pH value that rises to 8.03-8.27, becoming weakly alkaline; total hardness
and total dissolved solids content increase moderately, indicating mineral dissolution. More importantly,
compared with ordinary mineral water containers, water stored in Guyu stone containers has an adsorption
and filtration effect on impurities. The test report from the China Academy of Testing Technology (Test
No. 201903001881) also points out that Guyu stone has a high normal total emissivity (0.91, 100°C), which
means that it can efficiently emit far-infrared rays. This may help to refine water molecule clusters (small
water molecule clusters). As shown in another nuclear magnetic resonance report (Report No.: ATCCR-
HJ-1806004), the half-width at half-maximum of water treated with Guyu stone decreased from 99.2 Hz to
86.9 Hz.

3.2 Effects on Wine and Tea A comparative report (No: SP201707127, SP201707128) from the
Yunnan Provincial Institute of Product Quality Supervision and Inspection indicates that the levels of
harmful components such as methanol and cyanide in both corn liquor stored in Guyushi wine vats are
below the national standard limits, and the wines exhibit a "mellow and fragrant™ sensory experience.
Regarding tea, based on the mineralized water quality and potential small molecular cluster effect, users
generally report that tea brewed using Guyushiteaware has a more mellow taste and a more lingering aroma.
The unglazed and unfired nature of the material avoids the introduction of chemical substances, ensuring
drinking safety.

4. Craftsmanship, Cultural Industry, and Economic Value

4.1 Hand-carving Craftsmanship

Gu Yu Stone's processing adheres to the philosophy of "connecting with the spirit of stone, crafting
according to the stone's characteristics, and creating personalized products.” Over 80% of the processes are
completed by hand. Craftsmen creatively carve each piece of raw stone based on its unique texture,
maximizing the preservation and highlighting of its natural beauty. Products encompass multiple series
including tea sets, wine sets, stationery, incense burners, and stone Buddhas.

4.2 Cultural Symbols and Industrial Development

The unique characteristics of each stone, with its distinctive patterns, make Guyu Stone a
representative symbol of Yunnan's stone culture. Related enterprises (such as Yunnan LonghuanGuyu
Stone Cultural Creativity Co., Ltd.) have built a complete industrial chain from mining and processing to
exhibition and sales, with products sold to major cities like Beijing and Shanghai. The planned Guyu Stone
Museum and the application for intangible cultural heritage status will further promote its cultural
inheritance and brand building. Its market value has also been recognized; for example, a "Guyu Stone
Tricolor Water Jar" was auctioned for 920,000 RMB in 2022, highlighting its potential for high-end art
collection.

5. Conclusion. Ancient Feather Stone, as a rare natural jade, embodies the essence of billions of
years of geological evolution, integrating unique aesthetic value, reliable material safety, and potential
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health benefits such as water activation and wine aging. The hand-carving craftsmanship and the philosophy
of "one stone, one pattern™ imbue it with profound cultural connotations. Future research should focus on
in-depth analysis of its mineralogical structure, exploration of the mechanisms of its functional properties
(such as far-infrared effects and trace element dissolution kinetics), and more rigorous in vitro and in vivo
biological effect verification. The sustainable development of Ancient Feather Stone depends on the
scientific planning of resources, the living inheritance of its craftsmanship, and the innovative integration
of industry. It has the potential to become another shining cultural and scientific calling card representing
Yunnan.

References

1. Kunming Mineral Resources Supervision and Testing Center, Ministry of Land and Resources.
Analysis Report on the Composition of Ancient Feather Stone (Analysis No.: 16Y4120001). 2016.

2. Kunming Mineral Resources Supervision and Testing Center, Ministry of Land and Resources.
Radioactivity Test Report for Guyu Stone (Report No.: 2016214-10). 2016.

3. unnan Provincial Institute of Product Quality Supervision and Inspection. Test Report on Limits of
Radionuclides in Building Materials (No: QG201500255). 2015.

4.  Changchun Purui Testing & Consulting Co., Ltd. Water Quality Testing Report. 2017.

5. China Academy of Testing Technology. Normal Emissivity Test Report (Test No. 201903001881).
2019.

6.  Yunnan Provincial Institute of Product Quality Supervision and Inspection. Comparative Inspection
Report on Wines (No: SP201707127, SP201707128).

109



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

LOCALIZATION DEVELOPMENT AND PRACTICAL TESTING
OF DOMESTIC VIOLENCE RISK ASSESSMENT SCALE--A CASE STUDY OF
SHANGHAI

Liang Fang, Wang Jufen, Fu Fang, Sun Yuanfang, Corresponding Academicians of the International
Academy of Ecology and LifeProtection Sciences

Abstract: Objective: To develop a domestic violence risk assessment scale tailored to the local Chinese
cultural context, particularly the regional characteristics of Shanghai, and to provide an operational
assessment tool for the implementation of the Anti-Domestic Violence Law of the People's Republic of
China. Methods: A mixed-methods approach was adopted, including literature review, case analysis, expert
consultation (Delphi method), and field testing. First, domestic and international risk factors for domestic
violence were identified through literature review. Second, 23 real-world domestic violence cases were
analyzed across multiple dimensions. Third, two rounds of expert questionnaires (n=478) were conducted
to screen and finalize core assessment indicators. Finally, a dual-scale targeting both survivors and
perpetrators was developed and tested. Results: A localized domestic violence risk assessment tool,
comprising the "Comprehensive Assessment Scale for Survivors” and the "Comprehensive Assessment
Scale for Perpetrators,” was successfully developed. The tool covers key dimensions such as history of
violence, severity of violence, psychological state, and controlling behaviors, and directly links assessment
outcomes to legal interventions such as "warning letters” and "personal safety protection orders." Trial
results demonstrated the tool’s strong applicability and operability. Conclusion: The scale developed in this
study effectively addresses the lack of localization in existing tools. Its innovative dual-scale model breaks
through the traditional intervention limitations of focusing solely on survivors, providing a scientific basis
for precise risk identification, tiered interventions, and efficient allocation of legal resources. This study
holds significant importance for promoting the systematization and professionalization of anti-domestic
violence efforts.

Keywords: domestic violence; risk assessment; scale development; localization; Anti-Domestic Violence
Law; Delphi method

JJOKAJIM3ALIUA U IIPAKTHYECKASA BAJIMJALIIUA IIKAJIBI OHEHKH PUCKA
JOMAHIHET'O HACWJIUA: IPUMEP LHHIAHXASA

JIsn @an, Ban I3wo¢gonb, Py Pan, Cynr IOanbpan, wieHsl MexayHapogHOH akageMUHU
HAyK3KOJIOTUHU U 0€30MaCHOCTHU KU3HEAEITETbHOCTU

AnHoTauus: Llenp -pa3paboTaTh HIKaJly OIEHKHM pPHUCKA JOMAIIHEro HACHUJIMS, COOTBETCTBYIOILYIO
MECTHOM KuTailckoi KyinbType, ocobeHHO ocobeHHOcTsM lllanxas, U mpeaocTaBUTh (PYHKIMOHAIbHBIN
MHCTPYMEHT OIIeHKH Ui peanu3anuu 3akona Kuraiickoit Haponnoii Pecniy6inku o 6oprbe ¢ joMaimHum
HacuiaueM. Meronbl. BbIT HMCIONB30BaH CMEIIAHHBIA METOJ HCCIEI0BaHMs, BKIIOYAIOLIUN 0030p
JUTEpaTyphl, aHaJIN3 KOHKPETHBIX CIy4yaeB, KOHCYJbTallMM HKcnepToB (Meton [lenbdu) u mosiesbie
ucnblTaHus. Bo-niepBbiX, ObLT MpOBEAEH 0030p AUTEPATYpPhI I BBIABIECHUS (PAaKTOPOB PUCKA JOMAIIHETO
HACWINS BHYTPU CTPaHbI M 3a pyOeKoM; BO-BTOPBIX, OBLIM MpOaHAIM3UPOBaHbl 23 peaJbHBIX Cllydas
JIOMAIITHETO HACHWJIMS C Pa3HbIX CTOPOH; B-TPEThUX, OBLIM MPOBEACHHI JIBa payHJa ONpoca SKCIEPTOB
(n=478) mnst oTOOpa W omMpeaeacHUs OCHOBHBIX IMOKa3aTeNeH OICHKH, HAKOHel, Obuia pa3paboTaHa W
POTECTUPOBAHA JIBYXMEpHasl IIKaia JUIs )KepTB M BUHOBHUKOB. Pe3ynbTaThl. beln ycnemHo pa3paboTtan

110



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

JIOKQJIM30BaHHBIN MHCTPYMEHT OLIEHKH PUCKA JIOMAIITHETO HACHIIHUS, BKITFOUaronuil « KoMIIEKCHYTO KAy
OIICHKH JJIs )KepTB» U «KOMIUIEKCHYIO ITKaTy OIEHKH JIJISi BHHOBHUKOBY. DTOT HHCTPYMEHT OXBAThIBACT
KITFOUEBBIC ACTIEKTHI, TAKME KaK UCTOPHS HACHIIHS, TSHKECTh TOCIISICTBUN, TICUXOJIOTHUECKOE COCTOSIHUE U
KOHTPOJIbHOE TOBEACHUE, W OOECICYMBACT MPSIMYIO CBSI3b MEKIY pPE3yJIbTaTaMH OIICHKH W MepaMH
NPaBOBOTO BMEIIATEIbCTBA, TAKUMH KaK <«IIPEIYNPEKIAAONUE THCbMa» M «OXPAHHBIC OpIAepay.
Pe3ynpTaThl MCHBITAaHWA TOKa3bIBAIOT, 4YTO IIKajda oOOJamaeT Xopolied NPUMEHUMOCTBIO U
paborocmnocoOHOCThIO. BeiBoa: PazpaboranHast B JaHHOM HCCIIeIOBaHUU MIKasia () ()EKTUBHO yCcTpaHsIeT
HEJOCTaTKH CYIIECTBYIOIIUX WHCTPYMEHTOB C TOYKM 3peHHs Jokanu3anuu. Ee HoBaTopckas
JIBYXBEKTOPHAsI MOJENb IIKAIbl MPEOAOJICBACT OTPAHUYCHHUS TPATUIMOHHBIX MEp BMEIIATEIHCTBA,
KOTOpBIC OKYCUPYIOTCS TOIBKO Ha )KEPTBAX, 00ECIICUNBast HAYYHYIO OCHOBY JIJISl TOUHOU UACHTU(DUKAIINH
PUCKOB JOMAITHETO HACHWJIHS, MHOTOYPOBHEBOTO BMEIIATENbCTBA M 3(PPEKTUBHOTO paCIpEACTICHHS
IOPaBOBBIX PECypcOB. OTO HMeeT OONbIIOe 3HAYCHHWE Ui COJNEHCTBHS CHUCTEeMAaTHU3alud |
npodeccuoHan3auy paboThl M0 OOPHOE C TOMAITHUM HACHUITUEM.

KawueBble cjaoBa: JoOMallHee HACWIME;, OIEHKA pHUCKAa; pa3padOTKa IIKajbl; JIOKAIW3ALUS;
3aKOHOJIATEIILCTBO O OOPBOE ¢ JOMAITHUM HacuimeM; meton Jlenbdu.
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TREW (URIEE) REHIARANREFEITE » B il Sl s B = N S o s XU N 2R
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1. Introduction. Domestic violence is a global social and public health problem. Since the
implementation of the Anti-Domestic Violence Law of the People's Republic of China (hereinafter referred
to as the Anti-Domestic Violence Law) in 2016, China has entered a new stage in the prevention and control
of domestic violence with laws to follow. However, the effective implementation of the law depends on the
scientific assessment and timely identification of domestic violence risks. At present, the research and
application of domestic violence risk assessment tools in China are still lagging behind. Most studies
directly introduce foreign scales, which have problems such as insufficient cultural adaptability and
unknown reliability and validity [1-2]. Although tools such as the Conflict Tactics Scale (CTS2) have been
partially modified and used in domestic surveys, they lack systematic localization verification and
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theoretical construction [3]. Risk assessment is the core link of domestic violence intervention. It is directly
related to the timeliness and effectiveness of intervention and the rational allocation of judicial resources.
A scientific, practical, and localized risk assessment tool can help frontline workers (such as women's
federation cadres, social workers, and police officers) quickly identify high-risk cases and take tiered
intervention measures such as "warning letters” and "personal safety protection orders™ in accordance with
the Anti-Domestic Violence Law, thereby achieving a shift from "case handling™ to "proactive prevention."
Therefore, this study uses Shanghai as a sample to develop a domestic violence risk assessment scale rooted
in Chinese family culture and social context, and closely aligned with the spirit of the Anti-Domestic
Violence Law, through systematic empirical research. This aims to fill the practical gap in this field and
provide a reference for domestic violence intervention work nationwide.

2. Research Subjects and Methods

2.1 Research Framework
This study follows a research path of "theory construction - empirical testing - tool development". First,
preliminary theoretical dimensions are constructed through literature and case studies. Then, expert
consultation is used to screen and confirm the evaluation indicators. Finally, the feasibility and effectiveness
of the scale are tested through field trials.

2.2 Research Methods

2.2.1 Literature Review: A systematic review of domestic and international research on the concept of
domestic violence, risk factors (individual psychology, sociodemography, behavioral patterns, etc.) and
intervention strategies was conducted to clarify the theoretical basis and dimensional framework for scale
development.
2.2.2 Case Study Method: A retrospective analysis was conducted on 23 valid domestic violence cases
collected from Hongkou District and Jiading District of Shanghai. The analysis dimensions included help-
seeking methods, trauma reactions, safety risks, and intervention effects, from which localized risk
characteristics and intervention needs were extracted.

2.2.3 Expert Consultation Method (Delphi Method): A two-round questionnaire survey was
conducted. The first round involved frontline experts (n=328) such as lawyers, social workers, and women's
federation rights protection cadres, who assessed the importance of 33 initially proposed social and legal
risk factors using a five-level rating system. Simultaneously, psychology experts and practitioners (n=150)
evaluated 22 psychological state factors. Based on the statistical results (excluding "negligible" items and
focusing on "very important"” items), core indicators were selected. The second round involved an expert
seminar to review and revise the selected factors and the initial draft of the scale.

2.2.4 Field trial: The initial draft of the scale was tested in multiple cases (16 cases in total) in
Hongkou District and Jiading District, and a symposium with front-line workers was held to iterate and
optimize the scale based on feedback.

3. Research Results

3.1 Identification and Determination of Core Risk Factors

Through expert consultation and survey, 23 social and legal core factors and 12 psychological core
factors were selected from 55 initially proposed factors. Statistical analysis showed that the top ten high-
risk factors with the highest expert consensus mainly focused on the severity of violence, escalation trend,
and generalization tendency (see Table 1).
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Order Factor Frequency
The abuser has committed extreme acts such as pushing the
1 victim downstairs or poisoning her, resulting in disability or 241
death.
2 Increased frequency of domestic violence. 232

The victim was also beaten during pregnancy or postpartum

period. 226

The tools used in the violence tend to escalate (grabbing,
4 pushing, slapping, kicking, punching, using sticks, using knives 218
or robbers)

The abuser has also abused children, the elderly, or cohabitants

5 in the family. 206
6 Duration of domestic violence. 202
The abuser has used violence against the victim, such as
7 . . 199
obstructing her breathing
8 The abuser does not care if family members or children are 172
present when committing violence
The abuser has intentionally harmed the victim's sexual organs
9 o 154
or sexually abused the victim.
10 The abuser has a history of drug use (addictive abuse) 115
1 The perpetrator had threatened or threatened to kill the victim 115

and their family

In contrast, factors such as "economic pressure™ and "suspected infidelity" were rated as relatively
minor by experts. This result highlights that direct threats to physical safety are the primary consideration
in risk assessment.

3.2 Final Construction of the Domestic Violence Risk Assessment Scale Based on the above
research, this study ultimately developed two interrelated assessment tools: the "Comprehensive
Assessment Scale for Victims of Domestic Violence” and the "Comprehensive Assessment Scale for
Perpetrators of Domestic Violence".

3.2.1 Scale Structure and Content

* Victim Scale (Table 2): Contains 11 core dichotomous items ("Yes/No" scoring), covering four
dimensions:

1. History of Violence: Duration and frequency of violence.

2. Severity of Violence: Escalation of methods, strangulation, sexual violence, threats to life.

3. Controlling Behaviors: Public humiliation, restriction of freedom, social isolation.

4. Psychological Consequences: Loneliness and helplessness, suicidal ideation/behavior, unrealistic
fantasies.

Bonus Question: ldentify whether the victim is a pregnant woman, a person with disabilities, an
elderly person, or a minor, or other vulnerable group.
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Evaluationelements yes no Remark

1.Suffering domestic violence for a year or more

The time of the first instance of
domestic violence:

2.The frequency of domestic violence is increasing.

Number of times of violence in the
past year:

guns or other sharp weapons).

3.The severity of the violence escalated: (grabbing, shoving),
(slapping), (kicking), (punching), (using sticks), (using knives or

Check the boxes next to the
methods of violence (multiple
selections allowed).

» Mostsevereincident (method

breathe.

4., She was choked by her abuser, making it difficult for her to

5.Frequently verbally abused, insulted, or defamed by the abuser
in public places or in front of others.

by the perpetrator.

6.0ther family members living in the house had also been abused

thoughts.

7.1 felt extremely lonely and helpless, and even had suicidal

8.Extremedespair, suicidaltendencies

9.Holding onto illusions and hoping the abuser will repent

communication.

10.The victim restricts personal freedom and blocks

11.The victim or their family members have been subjected to life-
threatening words or actions by the abuser.

1 point is awarded for each "yes" answer above. Bonus Question (No points awarded):
1. Is the victim disabled? (1) Yes (2) No

2. Is the victim pregnant or breastfeeding? (1) Yes (2) No

3. Is the victim elderly or a minor? (1) Yes (2) No

InterventionRecommendations

1. For scores of 3 or below, the receiving agency should conduct a follow-up visit
at least once every 3 months;

2. For victims of domestic violence 3 or more times within a year, it is
recommended that the public security department issue a "warning letter";

3. For scores of 4 or above, it is recommended that the public security department
issue a "warning letter";

4. If assessment element 10 or 11 is selected as "yes," it is recommended that the
public security department issue a "warning letter" or that the victim apply for a
"personal safety protection order";

5. If the victim is a person with disabilities, a pregnant woman, a breastfeeding
woman, an elderly person, or a minor, it is recommended that the public security
department issue a "warning letter" or that the victim apply for a "personal safety
protection order"; and that a social organization be commissioned to implement
psychological and social intervention;

6. If the victim requests to enter a shelter, it should be submitted to the district
anti-domestic violence alliance for discussion and approval; If assessment
element 7 or 8 is selected as "yes," a social organization should be commissioned
to implement psychological and social intervention.

» The Perpetrator Scale includes eight core dichotomous items, focusing on assessing patterns of
violent behavior and dangerous tendencies, such as escalation of violence, strangulation, extreme behavior,
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life-threatening actions, violence against family members, and stalking. It also includes multiple options
for "Reasons for Violence," providing direction for psychosocial interventions.

Domestic Violence Perpetrator Comprehensive Assessment Form

Perpetrator's Name: Gender: Age: Criminal Record:

Occupation: Education Level: Contact Information:
Evaluation elements yes no Remark
1. Domestic violence lasting for one year or more Time of the first act of violence:
2. The severity of the violence escalated: (grabbing, * Check the boxes next to the methods
shoving), (slapping), (kicking), (punching), (using sticks), of violence (multiple selections allowed).
(using knives or guns or other sharp weapons). » Mostsevereincident (method):

3. There was violence against the victim that obstructed their
breathing.

4. He had attempted to push the victim off a building or use
extreme methods such as poisoning to maim or kill her.

5. He also committed violence against his family members
and cohabitants.

6. He had threatened to kill the victims and their families.

7. Frequently verbally abusing, insulting, or defaming the
victim in public or in front of others

8. They frequently stalk, monitor, and eavesdrop on victims
and their close relatives, threatening to expose their privacy
or using other means to restrict the personal freedom of
victims and their close relatives.

1 point is awarded for each "yes" answer above. (Pointstotal:)

Physical disability
Other reasons, please specify:

1. Inferiority complex
2. Excessive stress (financial, work-related, emotional)
3. Suspicious and paranoid
Reaj?oriilfg; the 4. Drug use (addictive abuse) or alcohol abuse leading to...
(Multiple D. Family of origin
selections 6. Mental illness
allowed) 7. To achieve the goal of divorce
S.
9.

3.2.2 Risk Classification and Intervention Linkage Mechanism The core innovation of the scale lies
in establishing a direct link between "assessment-classification-intervention” (see Tables 2 and 3). This
includes the linkage between risk assessment results and legal intervention measures, risk level/key
indicators, and recommended intervention measures. For victims with a scale score <3, the reporting agency
should conduct a follow-up visit at least once every 3 months. For victims with a scale score >4, it is
recommended that the public security department issue a "warning letter.” For victims of domestic violence
three or more times within one year, it is recommended that the public security department issue a "warning
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letter." For victims of "restriction of freedom™ or "life-threatening™ behavior, it is recommended that the
public security department issue a "warning letter" or assist the victim in applying for a "personal safety
protection order." For victims who are pregnant, disabled, elderly, or minors, it is recommended that the
public security department issue a "warning letter" or assist in applying for a "personal safety protection
order,” and entrust a social organization to implement psychosocial intervention. For victims with suicidal
ideation/behavior, entrust a social organization to implement emergency psychological crisis intervention.
For perpetrators with a score of >3 on the abuser scale, a prior criminal record, or who use clubs, knives,
or guns, it is recommended that the public security department issue a "warning letter." If the perpetrator
exhibits extreme behavior or makes death threats, it is recommended that the public security department
issue a "warning letter" and assist the victim in applying for a "personal safety protection order,” while
simultaneously implementing mandatory psychological intervention on the perpetrator.

4. Discussion

4.1 Theoretical and practical contributions of this study

First, this study successfully responded to the urgent need for the localization of domestic violence
assessment tools. Through the strict Delphi method, the study established a set of core risk factors that
conform to the Chinese social and cultural background and legal framework, and its content validity was
unanimously recognized by experts in the field. Compared with Western scales, this scale emphasizes the
generalization of violence against family members (such as the elderly and children), consideration of the
"face" culture, and connection with Chinese unique legal tools (warning letters, protection orders), which
reflects significant cultural adaptability [4]. Second, the pioneering "perpetrator-victim" dual-vector scale
model breaks the single perspective of focusing only on the victim in traditional interventions. The case
study found early on that the assessment and intervention of the perpetrator is the key to breaking the cycle
of violence. This model helps to achieve a systematic understanding and intervention of domestic violence
relationships, which is a major advancement in the concept of domestic violence prevention. Finally, the
scale achieves precise alignment between risk assessment and legal intervention. It transforms abstract risks
of violence into concrete and actionable legal action recommendations, effectively solving the problem of
"not knowing how to use, not daring to use, and not knowing how to use" the Anti-Domestic Violence Law
in practice, and providing clear decision support for frontline workers.

4.2 Humanistic Care for Vulnerable Groups The scale, through supplementary questions and
specific intervention suggestions, reinforces the principle of prioritizing the protection of vulnerable groups
such as pregnant women, people with disabilities, minors, and the elderly. This not only reflects the fairness
and justice of the law but also aligns with the core ethics of social work—"helping people help themselves"
and "protecting life"—highlighting a people-centered intervention philosophy. 4.3 Research Limitations
and Future Prospects

The limitations of this study are: the sample mainly comes from Shanghai, and the universality of
the scale still needs to be validated in more regions across the country; a systematic test of the psychometric
characteristics (such as test-retest reliability and predictive validity) with a large sample has not yet been
conducted. Future research should focus on: conducting large-scale, multi-center tests nationwide to further
optimize the scale and establish norms; and developing supporting, standardized intervention procedures
and training systems to ensure the effectiveness of the scale.

5. Conclusion. Based on solid literature review, case analysis, and expert consensus, this study
successfully developed a domestic violence risk assessment scale with good localization characteristics,
strong operability, and close alignment with current laws. The innovation of this tool lies in its two-vector
table architecture and its integration of the "assessment-intervention” link. Its promotion and application
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will significantly improve the scientific rigor, standardization, and effectiveness of grassroots domestic
violence intervention work, providing important technical support for protecting citizens' personal safety
and maintaining family and social harmony.
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Abstract: Ancient classical prescriptions represent the crystallized wisdom derived from millennia of
practical clinical experience in traditional Chinese medicine (TCM). Evolving from foundational
elements—medicinal substances, formulations, observed phenomena, and therapeutic principles—they are
ultimately grounded in their essential material basis, continuing to contribute to human health through their
documented clinical efficacy. This paper synthesizes the rationale for utilizing classical prescriptions across
historical and contemporary contexts, delineates key challenges in preparation development, and
systematically evaluates associated feasibility. Particular attention is devoted to three critical dimensions:
herbal authenticity, process standardization, and quality traceability. Moreover, this study examines
prospective directions for the development of renowned classical formulas and, via a case analysis of the
secondary development of Qilong Capsule, underscores the significance of both primary and secondary
development of classical prescriptions. Building on this analysis, the paper proposes standardized
guidelines for developing classical formulas, thereby advancing research and translational applications of
ancient classical prescriptions and fostering the inheritance and innovation of TCM.

Keywords: Classic famous prescriptions; Formulation development; Classic case

PA3SMBINJIEHUA O YCOBEPHIEHCTBOBAHUU U BTOPUYHOM PABPABOTKE
KIIACCUYECKUX PELENTYP JJEKAPCTBEHHBIX ITPEITAPATOB

JIstn Xynasn, JIn Kyn, JInoKyamoii, Xanb®3Hcs, E Cywanb, YxanUxons, [HlanpayHckas komnanus
LuhuaLongxinTechnologyCo., Ltd., [[3uaun, aneayn 272000

AHHoTauus: Jl[peBHUE KJIACCUUYECKUE PELeNThl MPEICTaBIAI0T CO00NW KPUCTAJUIN3ALUIO THICSYETIETHErO
KJIIMHUYECKOIO OIbITa TPAJAULMOHHON KUTAMCKOW MeIUIMHBI. OHM HAYMHAIOTCS C JIEKapCTB U PELENTOB,
IPOSIBIISIIOTCA B METOZAX U B KOHEYHOM UTOre BO3BPALIAKOTCSA K CBOCH OCHOBHOW MaTEpPUAILHON OCHOBE.
Wx 3ameuarenbHas 3PEeKTUBHOCTh MPOAOKAET CIY)KUTh 3JJ0POBbIO YEJIOBEKa U 10 cell ieHb. B nanHoU
cTaTbe 00001aeTcs He0OX0AUMOCTh HCIIOJIB30BaHMsl KIIACCUYECKUX PELENTOB B COBPEMEHHYIO 3I10XY, a
3aTeéM IOAHMMAIOTCSI OCHOBHBIE MpPOOJIEMBI, BO3HHUKAIOLIME B IpoLEcce pa3padOTKU peLenTyp.
CucremMaTu4ecku paccMaTpUBAeTCs 1€1ecO00pa3sHOCTh Pa3pabOTKH, C aKLUEHTOM Ha TPU KIIIOYEBBIX
MOMEHTa: IOJJIMHHOCTh JIGKAPCTBEHHBIX MaTEpUaloB, CTaHAApPTU3HpOBaHHAs o0OpaboTka U
OTCJIEKMBAEMOCTh KauecTBa. Kpome TOro, mOAYEpKHBAIOTCS HANpaBICHUS W aHaAIU3 pPa3paboOTKU
KJIACCUYECKUX PELIENTOB, a TAKXKe Ha IpUMepe BTOPUYHOH pa3paboTKH KIIACCHYECKUX PELIENTOB — KaIlCyJl
«unyn» — moapoOHO paccMaTpUBaeTCsi BaXHOCTh pa3palOTKM M BTOPUYHOM pazpabOTKH perentyp
KJlacCMuecKux peuentoB. Ha ocHoBe 3Toro (opmupyroTcsi cTaHIapTU3MPOBaHHBIE PYKOBOJCTBA IO
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pa3paboTKe KIACCUYECKHUX PEIENTOB, TOOMIPSIOTCS UCCIICIOBAaHUS U peoOpa3oBaHus APEBHUX PELENTYP
KJIACCHYECKHUX PEIICNITOB, a TAKKe 00JIerdyaeTcsl COXpaHEHHWE U BHEIPECHUE WHHOBAIMKA B TPAIUIIHOHHON
KATaNCKON MEIUIIMHE.

KiioueBble ¢j10Ba. KIACCHYECKHUE PEIENTHI; pa3padoTKa pelenTyp; IpuMep U3 MPaKTUKH KIaCCHYECKOU
MEIAITAHEI

S RZTHIFITFR R _IKIFREBH
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1. Intruduction

China is a multi-ethnic country with diverse medical traditions. In the course of combating diseases
and safeguarding the health of their populations, various ethnic groups have developed distinct medical
systems, featuring profound historical origins, unique theoretical frameworks, and specialized therapeutic
techniques [1]. However, due to various socioeconomic and cultural factors, the development of certain
ethnic medical systems has been relatively sluggish. Moreover, a number of classical prescriptions have
been lost or are at risk of disappearance [2].

2. Necessity of Developing Preparations Based on Classical Prescriptions

The classical prescriptions of Chinese ethnic medicine are precious components of the treasure trove
of ethnic medicine, and their efficacy has been verified through long-term clinical practice. Through
inheritance, screening, excavation and innovation, the theoretical connotations of these classical
prescriptions can be clarified, and their clinical efficacy, safety and cost-effectiveness can be determined.
Further research into their mechanisms of action will further highlight and enhance their academic and
clinical value, which is of great significance for the academic advancement of ethnic medicine and the
improvement of human health [3-5].

General Secretary Xi Jinping pointed out that "Traditional Chinese Medicine (TCM) is a treasure
of Chinese civilization. We should thoroughly explore the essence of the TCM treasure house, promote the
integration of production, education and research, advance the industrialization and modernization of TCM,
and help TCM go global.” On June 2, 2020, he further emphasized the need to strengthen the collation and
excavation of the essence of ancient medical classics, establish a number of scientific research support
platforms, reform and improve the evaluation and approval mechanism for TCM, and boost the research
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and development of new TCM drugs and their industrial development. In response, the Chinese government
has introduced multiple policies to encourage the research, development and application of classical
prescriptions [6].

In 2008, the State Food and Drug Administration issued the Supplementary Provisions on the
Registration and Administration of Traditional Chinese Medicine. This regulation stipulates that TCM
compound preparations derived from ancient classical prescriptions may directly apply for production
approval upon submission of only non-clinical safety research data.

In 2016, the Law of the People's Republic of China on Traditional Chinese Medicine was
promulgated.

In 2018, to implement the Law of the People's Republic of China on Traditional Chinese Medicine,
promote the steady development of TCM compound preparations derived from ancient classical
prescriptions, and better safeguard public health, the National Administration of Traditional Chinese
Medicine and the National Medical Products Administration jointly formulated and issued the Catalogue
of Ancient Classical Prescriptions in successive batches.

Notably, the Law of the People's Republic of China on Traditional Chinese Medicine explicitly
encourages the development and utilization of classical prescriptions.

Classical Famous Prescriptions refer to a large number of prescriptions recorded in various
traditional Chinese medical works. These prescriptions are still widely used in modern clinical practice due
to their proven efficacy, which has been confirmed through long-term clinical application [7].

The policy permitting the production of standardized Chinese herbal compound preparations
derived from these ancient classical prescriptions has significantly streamlined the regulatory review
process. This simplification has incentivized pharmaceutical enterprises to engage in related production,
thereby creating new opportunities for the advancement of the TCM field [8-9].

This initiative is conducive to enhancing the role of TCM in healthcare services, stimulating
innovation both within and outside the TCM industry, and strengthening the international competitiveness
of TCM.

The compilation of the Catalogue of Classical Famous Prescriptions adheres to four basic principles:
widespread clinical application at present, confirmed therapeutic effects, distinct characteristics and
advantages, and clear records in ancient medical classics. The selection process involves identifying
effective prescriptions from authoritative and representative ancient medical works, while fully taking into
account the requirements related to drug registration [10].

To promote the inheritance and development of TCM based on these prescriptions, national policies
encourage medical and health institutions to prepare and use TCM preparations in accordance with clinical
needs. Furthermore, support is provided for developing new TCM drugs based on these prepared
preparations [11].

3. Challenges in the Development of Classical Famous Formulas

A primary challenge lies in balancing historical authenticity with modern applicability. The
development process must respect the historical evolution and textual foundations of these formulas
("honoring the origin™) while avoiding rigid adherence to tradition. It is essential to address key common
issues from a developmental perspective, ensuring both the preservation of clinical efficacy and the
adaptation of these formulas to meet the requirements of modern large-scale industrial production
("embracing the contemporary").
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A significant practical hurdle in research and development involves translating traditional
preparation methods into modern manufacturing processes. A central focus remains on maintaining
consistency in critical quality attributes between modern products and their conventional counterparts.

Identifying appropriate pathways to streamline the regulatory approval process in line with TCM's
unique principles is a crucial starting point for innovation in the new era. Deepening reforms in the
registration of TCM products is essential to fully leverage the potential of ancient classical formulas,
thereby expanding public access and benefits.

Consequently, there is a broad consensus within the industry that revising and improving the
evaluation and approval mechanisms for TCM is both timely and necessary [12]. There is an urgent need
to accelerate the refinement of supporting laws and regulations. This will facilitate and ensure the successful
transformation of Classical Famous Formulas into high-quality medicines, ultimately addressing public
health needs and highlighting the distinctive value and advantages of TCM. The time is ripe to revitalize
these dormant pharmaceutical treasures.

4. Feasibility of Developing Classical Formulae Preparations: The Critical Role of Reference
Standards.

The use of authentic, geo-herbalism-compliant raw materials from designated producing areas is
strongly recommended. Following research on at least 15 representative batches, high-quality medicinal
materials should be utilized to prepare the physical Reference Substance for Classical Formulae. This
substance, after comprehensive characterization, serves as the primary reference and starting material for
the preparation of the final product [13].

A robust quality traceability system must be established for all medicinal materials used in the
manufacturing process.

A comprehensive testing protocol is required to fully evaluate the quality of both the Reference
Substance and the final preparation. This includes identification tests, extract content determination, assay
quantification, and fingerprinting analysis. In principle, the content assay or fingerprint chromatogram
should reflect the chemical information derived from all medicinal ingredients in the formula. Furthermore,
appropriate upper and lower limits for quantitative tests must be established through rigorous research.

Clear and well-defined basic requirements and general principles must be established to guide the
research on both the Reference Substance and the corresponding preparation.

A significant bottleneck in this field of research remains the lack of consensus regarding the
botanical origin, original prescription dosage, and processing methods of historical formulae, as textual
research often yields divergent interpretations.

5. Research and Development of Classical Prescriptions: Three Core Elements

The successful development of classical prescriptions depends on addressing both the authenticity
of medicinal materials and the sustainability of industrial-scale quality. This involves three core elements:

5.1. Authenticity of Medicinal Materials

Quality markers should be employed to define authenticity, encompassing origin, production region,
harvesting time, storage and transportation conditions, processing methods, resource sustainability, and
production scale.

5.2. Standardized Processing Protocols

Preparation techniques must be grounded in classical methods, with decoctions serving as the
foundational reference. Quality markers linked to therapeutic efficacy and safety should be utilized to
ensure the transfer of active constituents from standard decoctions to industrial formulations, thereby
guaranteeing consistent quality.
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5.3. Quality Traceability

Centered on the transferability and traceability of quality markers, industrial process control should
be established based on modern process control theory and standards—such as Good Engineering Practice
(GEP)—to ensure the sustainable development of industrialized and post-market production of classical
formulae in traditional Chinese medicine preparations [14].

6. Development Directions and Analysis of Classical Prescriptions

The development of classical prescriptions generally follows three pathways: the development of
compound preparations based on classical prescriptions, the creation of new traditional Chinese medicines
derived from classical prescriptions, and the secondary development of marketed classical prescription
products.

6.1. Development of Compound Preparations Based on Classical Prescriptions

For this category, non-clinical safety data may suffice for approval, eliminating the need for clinical
trials and allowing direct submission for production authorization. Although this approach appears less
labor-intensive and seemingly less challenging than developing new chemical entities, the approved
therapeutic indications must strictly align with descriptions in ancient medical texts[15-16]. This typically
precludes explicit Western medical indications, necessitating post-market application based on Traditional
Chinese Medicine (TCM) theory and diagnostics. Given that Western medicine constitutes over 80% of
China's healthcare system, this inherent constraint considerably limits the clinical application scope of such
preparations.

6.2. Development of Novel TCM Formulations Derived from Classical Prescriptions

These formulations are researched and registered as Category 6.1 new drugs, which permit the
integration of syndrome and disease in indications and allow the application of modern technologies in
processing and formulation design. This pathway represents innovation grounded in tradition. With
advances in systems biology, network pharmacology, and sophisticated separation techniques, this
approach may yield novel therapeutics addressing critical clinical needs. However, new drug development
entails substantial investment, significant technical challenges, and considerable regulatory risks.
Enterprises should therefore approach this pathway with careful deliberation, comprehensive planning, and
realistic self-assessment.

6.3. Secondary Development of Marketed Classical Formula Products

Many approved classical formula preparations in China remain underutilized or commercially
dormant. Furthermore, production by multiple manufacturers often leads to issues such as significant
quality variations, inconsistent standards, insufficient process rationalization, and lack of manufacturing
rigor. Additionally, a single product is frequently available in numerous dosage forms without adequate
scientific justification for their differentiation. Regulatory authorities encourage enterprises to undertake
secondary development of already-marketed classical formula products to enhance quality and clinical
value. For manufacturers, this represents a strategically viable pathway with relatively lower barriers.

7. Case Study of Secondary Development of a Classical Prescription: Qi Long Capsules

Qi Long Capsules originate from the classical formula Bu Yang Huan Wu Tang, composed of
Astragalus root, earthworm, Salvia root, Angelica root, red peony root, Ligusticum root, safflower, and
peach kernel. Its functions include invigorating gi, promoting blood circulation, resolving stasis, and
unblocking meridians. It is indicated for the meridian recovery phase of ischemic stroke (cerebral infarction)
presenting with gi deficiency and blood stasis syndrome, characterized by hemiplegia, facial deviation,
slurred speech, unilateral numbness, and ecchymoses or petechiae on the tongue[17]. Since its market
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launch in 2000, Qi Long Capsules have seen increasingly widespread clinical application, accompanied by
progressively deeper fundamental research.

Academician Wang Yongyan emphasized: "The 'Three Highs and Four Distinctions' and consensus
efficacy refer to "'Three Highs'—high technological content, high recognition, and high sales volume[18];
'Four Distinctions—distinctive efficacy, unique characteristics, exceptional portability, and remarkable
ease of administration; consensus efficacy denotes clinical efficacy recognized by both traditional Chinese
and Western medicine. Through the secondary development of this classical formula, we aim to establish
Qi Long Capsules as a major Chinese patent medicine product embodying the "Three Highs and Four
Distinctions' and consensus efficacy." To this end, six key initiatives have been undertaken.

7.1. Exemplary Post-Marketing Clinical Positioning Study of Qi Long Capsules: A Three-
Dimensional, Four-Stage Approach

First Dimension: Medicinal Formulation — Composition, distinctive features, advantages, and
clinical value.

Second Dimension: Disease Classification — Categorization, subtyping, staging, severity, and
pathological mechanisms.

Third Dimension: Patient Characteristics — Constitution, specific physiological factors, and
responsiveness to disease and treatment.

Four Stages: Analytical clues, positioning hypotheses, complex network validation, clinical
validation.

This study demonstrates the feasibility of constructing and validating a post-marketing ‘three-
dimensional, four-stage' clinical precision positioning system for traditional Chinese medicines, using Qi
Long Capsules for treating ischemic stroke (therapeutic window period). The therapeutic window period
for Qi Long Capsules in treating ischemic stroke (cerebral infarction) with gi deficiency and blood stasis
syndrome is defined as the acute phase, within 24 hours post-onset, in patients without hemorrhage.

7.2. Major Project under the Tenth Five-Year Plan for Traditional Chinese Medicine: 'Post-
Marketing Surveillance Study of Qi Long Capsules'

This initiative established the clinical application characteristics of Qi Long Capsules in treating the
meridian recovery phase of ischemic stroke (qi deficiency with blood stasis syndrome) through a large-
scale observational study design, demonstrating significant clinical value[19].

7.3. Clinical Application Expert Consensus on Qi Long Capsules

Qi Long Capsules represent a quintessential formulation within Traditional Chinese Medicine's
theory of gi-tonifying and blood-activating therapies, exhibiting distinct TCM characteristics. Its indication
for ischemic stroke (cerebral infarction) involves complex pathologies with multiple mechanisms,
necessitating different treatment principles across various stages. Inappropriate timing, dosage, or duration
may not only hinder efficacy but also potentially induce adverse reactions such as hemorrhage. To enhance
clinicians' understanding and guide rational use, the project team invited clinical specialists, pharmaceutical
experts, and evidence-based medicine methodologists to develop this consensus. Combining clinical
evidence with expert experience, it formulates evidence-based recommendations and consensus
suggestions for issues lacking evidence. The consensus outlines recommended patient profiles, optimal
intervention timing, dosage, treatment duration, concomitant medications, and contraindications. It also
details safety characteristics to guide practitioners of Chinese, Western, and integrated medicine in treating
cerebral infarction with Qi Long Capsules. This consensus is documented in the Chinese Association of
Traditional Chinese Medicine's expert consensus: Clinical Application Expert Consensus on Qi Long
Capsules (GS/CACM 270-2019).
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7.4. Research on the Identification, Characterization and Quality Control of Bioactive Compounds
in Qi Long Capsules

Addressing therapeutic needs in the recovery phase of ischemic stroke and current pharmacological
limitations, this project investigates Qi Long Capsules—formulated to tonify qi, invigorate blood
circulation, resolve stasis and unblock meridians. Employing a strategy integrating modern extraction,
separation, analytical and data mining techniques with rapid efficacy evaluation methods, this study aims
to: identify the active constituents responsible for therapeutic effects; demonstrate the scientific rationale
for the formula's combination; and establish modern near-infrared spectroscopy for rapid identification of
bioactive constituents during production. This enables real-time monitoring of quality markers and
establishes a modern quality control system based on bioactive constituents, ensuring consistency between
quality and efficacy.

7.5. Preliminary Mechanistic Study on the 'Concurrent Treatment of Heart and Brain' Approach of
Qi Long Capsules

Traditional Chinese Medicine posits that the heart and brain jointly govern mental functions,
dependent upon unobstructed collaterals and adequate nourishment from gi and blood. Collateral damage
forms the pathological basis of cardiovascular and cerebrovascular diseases. Given the close physiological
connection between heart and brain, this study applies TCM's holistic principles guided by the theory of
simultaneous treatment, combined with modern medical methods. Using rat models of multiple cerebral
infarcts and myocardial ischemia [20], it investigates Qi Long Capsules' effects on improving ischemic
pathological alterations in both organs. Concurrently, it analyzes common cardiovascular factors including
vascular function, endothelial injury, inflammatory response, and oxidative stress, providing experimental
evidence for the 'brain-heart co-treatment' approach.

7.6. National Key R&D Programme: Key Technologies and Demonstration Research for Advanced
Manufacturing of Traditional Chinese Medicine Oral Preparations

Spearheaded by Shandong University in collaboration with Tianjin Institute of Pharmaceutical
Research (Academician Liu Changxiao's team) and five application units including Huaneng
Pharmaceutical, this project integrates modern process analytical techniques, control technologies, and
information fusion technologies. It addresses challenges such as lagging quality inspection in current TCM
manufacturing and aims to establish a demonstrative digital control production line, constructing a novel
manufacturing model for TCM and facilitating industrial advancement.

References

1 Yang Y H, Zhou L Y, Zhu X Y et al. Construction of literacy education and evaluation index system
for traditional Chinese medicine[J]. Journal of Traditional Chinese Medicine Management, 2022;
30(10): 51-52.

2 Wang G B. Analysis of the current status and issues in constructing the evidence system for human
use experience of ancient classical famous formulas[J]. Chinese Journal of Traditional Chinese
Medicine, 2024; 39(03): 1127-1130.

3 Chen H T, Liu X Y, Wang Y J, et al. Thoughts and countermeasures on the method of knowledge
element indexing in medical case records of ancient Chinese medical books[J]. Journal of Nanjing
University of Traditional Chinese Medicine, 2022; 38(05): 439-444.

4 LiHT, Tong L, Zhang W N, et al. Practice and application of the union cataloging concept for ancient
Chinese medical books[J]. Journal of Traditional Chinese Medicine, 2023; 64(03): 225-230.

124



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

10

11

12

13

14

15

16

17

18

19

20

Wang F L. A review of research on ancient Chinese medical literature based on knowledge
elements[J]. Journal of Nanjing University of Traditional Chinese Medicine, 2022; 38(12): 1170-
1174,

BiJ Y, Wang G M, Zhang S S, et al. Exploration on the cultivation of innovative talents for TCM
inheritance based on the development and research of classical famous formulas[J]. Journal of
Pharmaceutical Research, 2024; 43(03): 293-297.

Cheng CW, Wu T X, Shang H C, et al. CONSORT extension for Chinese herbal medicine formulas
2017: recommendations, explanation, and elaboration[J]. Annals of internal medicine, 2017; 167(2):
112-121.

Zhao J N. Regulatory science for traditional Chinese medicine: facilitating a higher level of scientific
regulation[J]. Chinese Pharmaceutical Journal, 2023; 58(09): 749-761.

Zhao J N, Huang L Q. Regulatory science of traditional Chinese medicine: an emerging and
integrative science in development[J]. Bulletin of National Natural Science Foundation of China,
2024; 38(03): 396-405.

Li S, Xiao W, Niu M, et al. Expert consensus on general guidelines for the application of network
pharmacology in the research and development of new traditional Chinese medicines[J]. China
Journal of Chinese Materia Medica: 1-15.

Yang C M, Wang J X. On quality by design for traditional Chinese medicine compound
preparations[J]. Chinese Journal of Pharmaceuticals, 2016; 47(09): 1211-1215.

Shu X, Fang H J. Analysis of medication dosage based on classical TCM formulas and standardized
management of TCM in rehabilitation departments[J]. Journal of Traditional Chinese Medicine
Management, 2024; 32(06): 42-44.

Zhang L, Gu B D, Ren H L, et al. Integrated development: the path and trend of TCM's inevitable
contribution to Chinese modernization[J]. Journal of Traditional Chinese Medicine Management,
2023; 31(08): 1-5.

Liu C X, Chen S L, Xiao X H, et al. Quality marker (Q-Marker): a new concept for quality control of
Chinese herbal products[J]. Chinese Herbal Medicines, 2016; 47(09): 1443-1457.

Li B, Hou Y J, Liu S H, et al. Key points and strategies for literature research in the development of
classical famous formula preparations[J]. Chinese Journal of Experimental Traditional Medical
Formulae, 2019; 25(21): 1-5.

Li B, Liu S H, Zhang C C, et al. Principles and suggestions for the textual research on functions and
indications of ancient classical famous formulas[J]. China Journal of Chinese Materia Medica, 2021
46(07): 1846-1850.

Wang Z F, Xie Y Z, Xie Y M, et al. Expert consensus on the clinical application of Qilong
Capsules[J]. China Journal of Chinese Materia Medica, 2019; 44(24): 5287-5290.

Wang Y Y, Yang H J. Analysis of cultivation strategies and pathways for major varieties in small and
medium-sized traditional Chinese medicine enterprises[J]. China Journal of Chinese Materia Medica,
2014; 39(05): 755-758.

Cui X, Han S, Liu H, et al. Cost-effectiveness analysis of Qilong Capsules in the treatment of ischemic
stroke based on a prospective real-world cohort study[J]. China Journal of Chinese Materia Medica,
2022; 47(11): 3111-3117.

Gao J M, Guo H, Zhang Y H, et al. Effects of Qilong Capsules on myocardial fibrosis and blood
circulation in rats with ischemic cardiomyopathy of Qi deficiency and blood stasis syndrome[J].
China Journal of Chinese Materia Medica, 2022; 47(05): 1327-1335.

125



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

THE PHARMACOLOGICAL ACTION AND RESEARCH PROGRESS OF
HIRUDIN IN TREATING ISCHEMIC STROKE

HuiliangLiang,Doctorate, Senior Engineer, Chairman, Shandong LuhualLongxin Technology Co., LTD,
lianghuiliang999@163.com, Jining Shandong;KunLi, Master, Pharmacist in Charge, Deputy Director,
Shandong LuhuaLongxin Technology Co., LTD, 1751774088@qq.com, Jining
Shandong;FengxiaHan,Master, Assistant Engineer, Academic Manager, Shandong Luhualongxin
Technology Co., LTD, 15554876110@163.com, Jining Shandong.;Rongmei Liu, Master, Assistant
Engineer, Academic Manager, Shandong LuhuaLongxin Technology Co., LTD, 115069346986@163.com,
Jining Shandong; Guorui Cheng,Bachelor, Intermediate Engineer, Director, Shandong Luhualongxin
Technology Co., LTD, 729988803@qq.com, Jining Shandong;
SuyanYe, Bachelor, Pharmacist in Charge, Deputy Director, Shandong LuhualLongxin Technology Co.,
LTD, blueuphn@126.com, Jining Shandong.

Abstract: Lumbrokinase (LK) is purified from earthworms and classified as a serine protease. It can
directly and indirectly degrade fibrin to promote thrombolysis and prevent thrombus formation by
fibrinolysis and reducing blood viscosity, attributed to its pharmacological activities as a plasminogen
activator and plasmin. Currently developed lumbrokinase nano-targeted drug delivery systems or the
combined application of lumbrokinase with other drugs can further enhance the bioavailability and safety
of LK. In this review, the relevant components, pharmacological effects, and clinical applications of
lumbrokinase are reviewed, aiming to provide theoretical support for the further development and
utilization of this enzyme.

Keywords: Lumbrokinase; Ischemic stroke; Pharmacological actions

MMPOT'PECC B UCCJIEJJOBAHUSAX ®APMAKOJIOTMYECKOI'O TEMCTBUA
JIIOMBPOKHHA3BI 1 EE IPUMEHEHWMU ITPU UIIEMHUYECKOM UHCYJIBTE

JIstn Xynasin, JIn Kyns, Xans®3ucs, JI1oKyavai, Ysnsl'oxkyil, E Cyroans, llanpayHckas koMnanus
LuhuaLongxinTechnologyCo., Ltd., [[3uaun, aneayn 272000

Annortanus: Jlrom6pokunasza (JIK) — 310 rpynna nporeonuTuueckux GepMEHTOB, BbIIEIEHHBIX
U3 JOXAEBBIX YepBe, 001a1al0MX aKTUBHOCTBIO aKTUBATOPa IJIa3MUHOT€Ha U T1a3MUHa3bl. OHa MOXKET
OpsIMO WJIM KOCBEHHO pacuIeriATh (UOpPHH, OKa3biBask TPOMOOJUTHYECKOE M aHTUTPOMOOTHYECKOE
(dapmakogoruyeckoe JAeMcTBUE 3a CYET CHUXKEHHMsS YpOBHS (UOpHHOT€HAa M BSI3KOCTH KpPOBH.
Pa3paboTranHbie B HacTosIIee BpeMsl HAaHOLIETIEBbIE CUCTEMBI JJOCTaBKH JIEKAPCTBEHHBIX CPECTB HA OCHOBE
JTFOMOPOKHMHA3bI WM KOMOMHMPOBAHHOE NMPHUMEHEHHUE JTIOMOPOKHMHA3bl C APYTUMU MpenapaTaMd MOTYT
JIOTIOJTHUTENBHO TIOBBICUTH OMOJOCTYMHOCTh W 0€30IacHOCTb JIOMOPOKHMHA3bI, KOTOpas MIMPOKO
UCTIONB3YeTCsl B JIGYEHUU TPOMOOJIM3KCa, MPOTUBOOMYXOJIEBBIX 3a00jeBaHMA M Jpyrux OonesHeil c
BBICOKOW 3¢ (dekTuBHOCTRIO. B nmaHHON cTaThe paccMaTpUBaIOTCS COOTBETCTBYIOIIME KOMIIOHEHTHI,
dapmakonorudyeckre 3PpQPeKTsl U KIMHUYECKOE JEUEHUE HIIEMUYECKOTO0 MHCYNIbTa C MCIOJIb30BaHUEM
JIOMOPOKHHA3bI C LIENBI0 MPENIOCTABICHUS TEOPETHUECKON MOJICPKKU Ui JAIbHEUIIEro pa3BUTHS U
PUMEHEHHUS JTIOMOPOKHUHA3HI.

KuroueBble cjioBa: TI0MOpOKHMHA3a; HIIEMUYECKHUI HHCYIBT; hapMaKkoJorudeckue 3PpQPeKTsl.
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1. Intruduction

The earthworm, known as Pheretima in traditional Chinese medicine (TCM), has been documented
in classical pharmacopoeias, including Shennong Ben Cao Jing (Shennong's Classic of Materia Medica)
and Li Shizhen's Compendium of Materia Medica[1]. With more than 200 species distributed in China,
earthworms serve as an important source of medicinal materials. Lumbrokinase (LK), a fibrinolytic enzyme
extracted and purified from artificially cultured Eisenia fetida earthworms, exhibits structural stability and
can be absorbed via the intestinal tract. It exhibits high specificity for fibrin and facilitates fibrinolysis
through multiple mechanisms, thereby acting as a commonly used antithrombotic agent [2]. In addition to
its intrinsic fibrinolytic activity, LK also functions as a plasminogen activator, stimulating plasmin
generation and enhancing the activity of other endogenous tissue plasminogen activators (t-PAs).

As an exogenous protein-based drug, LK may induce immunogenic and antigenic responses in the
human body. To mitigate these responses and achieve prolonged circulation and targeted delivery, LK is
frequently modified with polymeric materials [3]. Recent advances in nano-targeted drug delivery systems
have facilitated the development of various LK formulations, such as liposomal delivery systems, injectable
preparations, targeted thrombolytic delivery systems, and biodegradable carriers [4-7]. Compared with
conventional LK formulations, these nano-engineered systems exhibit significantly prolonged circulation
time and enhanced bioavailability.

Currently, lumbrokinase is widely used in the treatment of stroke, cardiovascular diseases, and
thrombolysis-related disorders.

Ischemic stroke, also termed cerebral infarction, refers to a group of disorders characterized by
cerebrovascular obstruction that impairs blood flow to the brain, resulting in cerebral tissue damage [8]. It
is associated with a high incidence rate, high disability rate, and high mortality rate [9]. According to the
Global Burden of Disease Study 2016, stroke accounts for 31.2% of deaths from cardiovascular and
cerebrovascular diseases, with ischemic stroke accounting for 60%-80% of all stroke cases [10]. In China,
stroke remains the leading cause of mortality [11]. Furthermore, stroke imposes a significant economic
burden on society.

Studies have demonstrated that patients with ischemic stroke frequently exhibit a hypercoagulable
state, which is closely associated with disease prognosis. Lumbrokinase (LK) has been shown to ameliorate
this hypercoagulable state, improve microcirculation, promote neurological function recovery, and enhance
the quality of life in affected patients [12].
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2. Composition of Lumbrokinase

Lumbrokinase, also referred to as Earthworm Fibrinolytic Enzyme (EFE), is a multi-component
enzymatic preparation. Current methods for assessing its biological activity include the fibrinogen plate
method and ultraviolet spectrophotometry [13-14]. In a study by Xieet al. [15], proteins and polypeptides
from different lumbrokinase sources were analyzed, leading to the identification of 8-9 proteins associated
with fibrinolytic activity, among which 4-5 were classified as kinase protein components. Although
lumbrokinase consists of multiple constituents, two key components have been the primary focus of
research.

2.1. Earthworm Fibrinolytic Enzyme Component A (EFE-a)

EFE-a was first purified and crystallized from earthworms by Tang et al. [16], who identified it as
a novel fibrinolytic enzyme with strong fibrinolytic activity. It is capable of directly degrading fibrin and
activating plasminogen. The authors also elucidated its three-dimensional structure, revealing that EFE-a
belongs to the serine protease family originating from annelids. Wang et al. [17] further determined the
complex structure of EFE-a and identified multiple substrate-binding sites that mediate enzyme-substrate
interactions. Significant conformational changes were observed in two loops at the N-terminal region of
the substrate, which may enhance the interaction between the enzyme and its substrates. EFE-a exhibits
broad substrate specificity, enabling it to hydrolyze substrates specific to elastase, chymotrypsin, and
trypsin.

2.2. Earthworm Fibrinolytic Enzyme Component B (EFE-b)

EFE-b is another major fibrinolytic component in lumbrokinase. It strongly hydrolyzes specific
substrates of trypsin, human plasmin, and tissue-type plasminogen activator (t-PA). EFE-b is classified as
a trypsin-like enzyme, although it differs from chymotrypsin-like or elastase-like proteases. Crystals of
EFE-b have been observed in two distinct morphologies: octahedral and hexagonal prismatic [18]. Unlike
many other trypsin-like enzymes, EFE-b is a two-chain protease consisting of an N-terminal
pyroglutamylated light chain and an N-glycosylated heavy chain [19].

3. The pharmacologic effects of earthworm kinase

3.1. Thrombolytic effect

Urokinase (u-PA), tissue plasminogen activator (t-PA), and streptokinase are commonly employed
as thrombolytic agents to dissolve blood clots. However, none of these agents can specifically recognize
fibrin, and they are associated with adverse reactions and side effects, such as severe hemorrhage and
bleeding disorders. In contrast, earthworm plasminogen activator (E-PA) not only specifically degrades
fibrin as its substrate but also converts plasminogen into plasmin by dissolving fibrin clots, thereby avoiding
excessive bleeding. E-PA demonstrates significant therapeutic efficacy in thrombolysis, reduces whole
blood viscosity, and inhibits platelet aggregation, without exerting adverse effects on neurological,
respiratory, cardiovascular, hepatic, or renal functions [20].

3.1.1. Thrombolytic effect of injectable earthworm kinase

Jin et al. [4] prepared an injectable form of lumbrokinase by conjugating LK with monomethyl
polyethylene glycol (MPEG-SC20000). Using rat models of carotid artery thrombosis and arteriovenous
bypass thrombosis, they evaluated the antithrombotic effects and activity of the mPEG-SC20000-LK
conjugate. Pharmacokinetic analysis indicated that the biological half-life of mMPEG20000-SC-LK was 2.2-
fold longer than that of native lumbrokinase. In vivo antithrombotic assays demonstrated that mPEG20000-
SC-LK exhibited enhanced antithrombotic effects compared with native lumbrokinase in both
arteriovenous bypass thrombosis and iron chloride-induced carotid artery thrombosis models. These
findings suggest that polyethylene glycol-modified injectable lumbrokinase possesses the characteristics of
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extended half-life and enhanced antithrombotic activity, presenting potential as a long-acting
antithrombotic agent for the treatment of thrombotic disorders.

3.1.2. Targeted drug delivery systems for thrombolysis

Guan et al. [21] found that cholera toxin B subunit (CTB) acts as an effective mucosal carrier
molecule that can be coupled with LK to form a CTB-LK fusion protein. They successfully delivered this
fusion protein into the circulatory system, significantly enhancing the oral absorption of LK in rats and
mice. In another study, transgenic technology was used to express CTB-LK in edible sunflower seeds. Oral
administration of husked CTB-LK transgenic sunflower seeds showed that CTB similarly enhanced LK
absorption in rats and mice, resulting in favorable thrombolytic and antithrombotic effects [22]. To address
the limitations of lumbrokinase, such as its short half-life and bleeding risk, Wang et al. [23] developed
platelet membrane-coated, lumbrokinase-loaded polylactic-co-glycolic acid (PLGA) nanoparticles
(PNPs/LBK). These nanoparticles successfully achieved specific adhesion to thrombi and exhibited
superior thrombolytic efficacy at low doses.

3.2. Antihypertensive effect

Liao et al. [24] observed that lumbrokinase could inhibit apoptosis induced by spontaneous
hypertension syndrome in a rat model of second-hand smoke-induced cardiac apoptosis. They identified
molecules that disrupt mitochondrial membrane potential via the mitochondrial pathway, suggesting that
lumbrokinase may prevent the onset of heart disease in non-smokers exposed to second-hand smoke and in
individuals with spontaneous hypertension syndrome. The primary active constituents of Earthworm
Hypotensive Capsules are the fibrinolytic enzyme and lumbrokinase present in earthworm protein. Clinical
studies indicate that Earthworm Hypotensive Capsules effectively ameliorate hypercoagulable states in
elderly patients with mild to moderate primary hypertension [25].

3.3. Protective effect on renal function

Huang [26] investigated the protective effects of lumbrokinase on rat renal tubular epithelial (NRK-
52E) cells under oxidative stress conditions via the SIRT1 pathway. The findings revealed that
lumbrokinase protects NRK-52E cells by exerting antioxidant effects. Although lumbrokinase does not
activate the SIRT1 pathway, it prevents the pathway from being inhibited under oxidative stress. Its
antioxidant mechanism may be associated with the direct or indirect activation of FoxO3a and its related
pathways. Further research indicates that lumbrokinase modulates the expression of collagen I (Coll),
plasminogen activator inhibitor-1 (PAI-1), and NADPH oxidase 4 (NOX4) in human renal tubular epithelial
cells (HK-2) stimulated by transforming growth factor-f1 (TGF-f1), thereby inhibiting the progression of
renal fibrosis. This mechanism may contribute to the prevention and treatment of renal fibrosis by
correcting fibrinolytic balance and suppressing oxidative stress [27].

3.4. Therapeutic effect on diabetes

Following oral administration of lumbrokinase, diabetic model rats exhibited significantly reduced
proteinuria, markedly improved glomerular sclerosis and tubulointerstitial fibrosis, and significantly
attenuated induction of collagen type 1V (IV-Col). Additionally, the levels of matrix metalloproteinase-2
(MMP-2) and matrix metalloproteinase-9 (MMP-9) were downregulated, with effects comparable to those
in the positive control group treated with perindopril (an angiotensin-converting enzyme inhibitor,
ACEI) [28]. These findings suggest that lumbrokinase may reduce the incidence of diabetic nephropathy
in rats by enhancing matrix metalloproteinase activity and increasing extracellular matrix degradation.

3.5. Antitumour activity

Lumbrokinase inhibits metastasis in a nude mouse model of orthotopic human hepatocellular
carcinoma transplantation, a mechanism potentially linked to its suppression of focal adhesion kinase
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(FAK) and B1-integrin expression at the local site[29]. In vitro studies by Yu et al.[30] revealed that
lumbrokinase significantly suppressed the proliferation of the lung cancer cell line A549 and arrested the
cell cycle at the S phase. The mechanism is hypothesized to involve the upregulation of the expression of
the human tumor suppressor gene p53.

3.6. Cardiovascular and cerebrovascular protective effects

Research has demonstrated that lumbrokinase exerts anti-ischemic effects by increasing cyclic
adenosine monophosphate (CAMP) levels and reducing calcium release from intracellular stores, while also
inhibiting the expression of intercellular adhesion molecule-1 (ICAM-1) to exert antithrombotic effects. It
achieves anti-apoptotic effects through the activation of Janus kinase 1/signal transducer and activator of
transcription 1 (JAK1/STAT1) pathways [31]. Wang et al. [32] demonstrated that lumbrokinase exhibits
significant efficacy in ischemic conditions, notably reducing arrhythmias and myocardial injury induced by
myocardial ischemia-reperfusion (I-R) while markedly improving cardiac function. Han et al. [33] treated
cultured H9c2 cardiomyocytes with high concentrations of potassium chloride (KCI) to investigate the
protective mechanisms of lumbrokinase against cardiomyocyte apoptosis and myocardial fibrosis. They
observed that lumbrokinase completely reversed high KCIl-induced apoptosis and cardiac fibrosis,
demonstrating potent myocardial protective effects. The primary mechanism involved methyl ethyl ketone
(MEK)-mediated inhibition of high KCl-induced caspase-3 activity in H9c2 cells. Furthermore, the use of
purified lumbrokinase components to block the effects of KCI demonstrated their capacity to reverse high
KCl-induced changes.

4. Eminase therapy for ischaemic stroke

Currently, the primary treatment for cerebral infarction focuses on improving cerebral circulation
and providing neuroprotection [34]. Chinese clinical guidelines recommend thrombolysis within the
therapeutic window, with antiplatelet therapy initiated as early as possible in the absence of
contraindications. Additionally, patients with cerebral infarction exhibit elevated fibrinogen levels and
blood hyperviscosity. Fibrinolytic agents can improve neurological deficits and prognosis in ischemic
stroke by degrading fibrinogen and dissolving thrombi, and LK is one such fibrinolytic agent [35].
Literature studies indicate that LK, on the one hand, facilitates ultra-early thrombolysis, improves
microcirculation, and protects cardiac and cerebral tissues; on the other hand, it safeguards brain neurons,
thereby achieving both preventive and therapeutic effects against ischemic stroke [36].

LK ameliorates hypercoagulable states in patients with cerebral infarction, facilitates cerebral
microcirculation, and enhances neurological function and quality of life. It is primarily employed as a
fibrinolytic agent in combination therapy, with concentrated use during the acute phase. In preliminary
studies, combination therapy of LK with conventional treatments for cerebral infarction focused on primary
outcome measures including improvements in hemorheology and neurological function. For instance, the
combination of lumbrokinase and ozagrel in the treatment of acute cerebral infarction demonstrated
significant improvements in both hemorheology and neurological function, with efficacy markedly superior
to that of conventional Western pharmaceuticals [37]. Furthermore, the combination of clopidogrel and LK
significantly reduced plasma D-dimer levels, plasma fibrinogen concentrations, and platelet aggregation
rates in patients with acute cerebral infarction [38]. With the advancement of clinical research, the clinical
evaluation metrics for LK in the treatment of cerebral infarction have shifted from intermediate outcomes
(e.g., hematological indicators) to endpoints such as quality of life and recurrence rates, while also exploring
potential mechanisms. The addition of LK to conventional therapy effectively improves whole blood
viscosity, reduces fibrinogen levels, lowers plasma viscosity and platelet aggregation rate, alleviates
neurological deficits, and enhances quality of life scores in patients with cerebral infarction [39]. Chen [40]
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detected levels of endothelin (ET), tumor necrosis factor-alpha (TNF-a), and nitric oxide (NO), and found
that the combination of lumbrokinase and ozagrel sodium ameliorates cerebral ischemia in patients with
acute cerebral infarction, thereby reducing neurological impairment and enhancing quality of life.
Evidently, late-stage clinical research on LK increasingly focuses on examining hemorheological
parameters and neurological deficits to explore improvements in patient quality of life, with potential
mechanisms possibly associated with indicators such as ET, TNF-a, and NO.

Reducing recurrence rates is a key therapeutic objective in the treatment of cerebral infarction. LK
is not only effective during the acute phase of cerebral infarction but also exhibits favorable efficacy in
secondary prevention to reduce recurrence rates. Compared with aspirin monotherapy, the combination of
LK and aspirin significantly reduces recurrence rates and the incidence of cardiovascular and
cerebrovascular events in patients with cerebral infarction. When applied in the secondary prevention of
cerebral infarction, the combination of LK and aspirin demonstrated statistically significant differences in
blood parameters, National Institutes of Health Stroke Scale (NIHSS) scores, and recurrence rates
compared with aspirin monotherapy. The loading dose of LK contributed to improvements in patient
hemorheology, neurological recovery, and reduced recurrence rates [41]. Duanet al. [42] employed the
combination of LK and aspirin to prevent the recurrence of cerebral infarction. The results showed that the
recurrence rate in the combination therapy group was 7.1%, compared with 19.0% in the aspirin-only group.
The recurrence rate in the combination therapy group was significantly lower than that in the aspirin-only
group, and the combination of lumbrokinase and aspirin did not increase the risk of bleeding. In a one-year
follow-up of patients with atherosclerotic cerebral infarction treated with the combination of LK and
aspirin, the combined therapy group demonstrated significantly lower rates of both recurrent stroke
(combination group vs aspirin group: 7.8% vs 16.5%) and cardiovascular events (combination group vs
aspirin group: 7.0% vs 13.8%) compared with the aspirin-only group [43].

Currently, the antiplatelet agent aspirin is widely used clinically for preventing the recurrence of
cerebral infarction. Research indicates that as a secondary prevention medication for cerebral infarction,
aspirin effectively reduces the incidence of vascular events and recurrent infarction [44]. However, aspirin
still has three limitations: its efficacy requires improvement, the risk of bleeding cannot be ignored, and
aspirin resistance remains a concern. Consequently, the efficacy and safety of aspirin in preventing
cardiovascular and cerebrovascular events remain controversial. This has prompted the pharmaceutical
industry to re-evaluate aspirin, the so-called "wonder drug,” while also presenting new opportunities for
other preventive medications such as lumbrokinase.

5. Conclusion

Existing thrombolytic agents often lack specificity and selectivity, frequently inducing a range of
adverse reactions and side effects during thrombus treatment. The high substrate specificity of
lumbrokinase has enabled its widespread application in the treatment of cardiovascular and cerebrovascular
diseases, diabetes, and in antitumor therapy. For instance, lumbrokinase effectively mitigates the
hepatotoxic effects of lauric acid; however, its clinical utilization remains constrained by certain challenges.
Oral administration of lumbrokinase via the gastrointestinal tract reduces its bioavailability, making the
therapeutic oral delivery of proteins a persistent challenge for pharmaceutical researchers. Modification of
lumbrokinase with polymeric materials enables targeted action and significantly extends its circulation
duration. Currently, most delivery systems combining lumbrokinase with nanomaterials focus on targeted
thrombolysis. Through rational design, lumbrokinase could similarly be targeted for application in other
diseases [45]. As research and understanding of lumbrokinase advance, its pharmacological effects and
safety profile have garnered increasing attention. Tjandrawinataet al.[46] demonstrated that lumbrokinase

131



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

(DLBS1033) exhibits favorable safety and tolerability in healthy adult subjects. Dopamine-assisted
immobilization of lumbrokinase enhances membrane hemocompatibility and biological activity, offering
potential for application in blood-contacting materials [47]. Additionally, lumbrokinase exhibits excellent
resistance to high temperatures and pressures [48]. These superior characteristics broaden its prospects for
medical applications.

The antiplatelet agent aspirin, favored for its affordability and relatively good efficacy, is widely
employed in the prevention and treatment of cerebral infarction. However, its elevated bleeding risk, drug
resistance, and suboptimal efficacy have jeopardized its long-held status. Given LK's favorable safety
profile and efficacy, combining LK with conventional medications such as aspirin for the treatment of acute
cerebral infarction and the prevention of recurrence may reduce the required dosage of aspirin while
enhancing therapeutic outcomes. Future research should expand clinical investigations into LK to explore
optimal dosing regimens, thereby offering additional therapeutic strategies for cerebral infarction
management. Currently, LK is primarily employed as an adjunctive therapy, and its clinical application
remains limited. To broaden its therapeutic benefits, further exploration of its pharmacological mechanisms
is essential, alongside high-quality, evidence-based clinical trials.
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THE NEUROIMMUNOLOGICAL MECHANISM OF EMOTIONAL HEALTH IN
FEMALE CERVICAL HEALTH MANAGEMENT AND ITS CLINICAL
INTEGRATION PATHWAY

Liang Fang, Cao Lijing, Wang Yanling, International Academy of Ecology and Life Protection Sciences

Abstract: Objective - to explore the mechanism and clinical integration pathway of emotional health in the
prevention and treatment of female cervical human papillomavirus (HPV) infection and cervical cancer.
MethodsBased on psychoneuroimmunology theory, this paper systematically elucidates the biological
mechanisms by which chronic stress and negative emotions regulate cervical local immune surveillance,
HPV clearance efficiency, and abnormal cell proliferation through three core pathways: hyperactivity of
the hypothalamic-pituitary-adrenal (HPA) axis, imbalance of the autonomic nervous system (ANS), and
dysregulation of the pro-inflammatory cytokine network. Combined with female physiological and
psychological characteristics and the natural history of HPV infection, key intervention nodes for emotional
factors were analyzed. Based on the biopsychosocial medical model, a clinical integrated intervention
system was constructed, including therapeutic communication, a three-level psychological assessment, and
non-pharmacological "behavioral prescriptions.” Results Multicenter clinical practice (n=2136) showed
that this integrated intervention system effectively improved patients' emotional state, enhanced HPV
clearance rates, and increased treatment compliance. Conclusion Emotional health is a key component of
cervical health management, influencing disease outcomes through neuroimmune mechanisms. Integrating
emotional intervention into standard diagnosis and treatment pathways can empower patients, enhance
immune defense, and ultimately improve prevention efficacy and quality of life.

Keywords: Emotional Health; Uterine Cervical Neoplasms; Human Papillomavirus (HPV);
Neuroimmunology; Psycho-Oncology; Integrative Medicine

HEMPONUMMYHOJOI'MYECKUE MEXAHWU3MbI M ITYTH KJIMHUYECKON
HHTET'PAIIUU DYMOIIMOHAJIBHOT O 3I0POBbSI B YIIPABJIEHUH 3J]IOPOBHEM
IMEMKA MATKH VY )KEHIIIUH

JIsn ®an, HaoJluuzun, Ban SAubaun, MexnyHapoaHas akaJeMHs HayK SKOJOTHU M 0€30MacCHOCTH
KU3HEAESATEIBHOCTH

AnHoTanus: llenb: M3yduTh pOJIb M MYTH KIMHUYECKONM WHTETPAllMM AMOLMOHAJIBHOTO 370POBbs B
npoduIakTUKe W JeuyeHHMH MH(eKunu Bupyca manuuioMbl yenoBeka (BIIY) m paka miefiku MaTku y
»keHIUH. Metoapl: Ha ocHOBE HEMPOMMMYHOIHIOKPUHOJIOTHH B TAHHOM MCCIIETOBAHUN CUCTEMAaTUYECKH
U3Yy4aloTCsl OMOJIOTHYECKHE MEXaHM3MbI, MOCPEICTBOM KOTOPBIX XPOHHWYECKUIH CTpecc M HEraTHBHbBIE
SMOIIMH PETYIHUPYIOT MECTHBIM HMMYHHBIN Ha/30p 3a MIEeHKONH MaTKH, 3P PeKTuBHOCTH duMuHanun BITY
U aHOMaJIbHYIO MPOoJau(epalnio KIeTOK MIEWKH MATKH 110 TPEM OCHOBHBIM ITyTSAM: Ype3MepHasi aKTUBALIUS
runoraiamo-runoduszapHo-HaanodeunnkoBoit ocu (I'TH-ocum), aucyHKIMsS BereTaTMBHON HEPBHOM
CHUCTEMBbl M HapyLIEHHE CeTH NPOBOCHAIUTENBHBIX IUTOKUHOB. C y4eToM (U3HNOIOTHYECKUX MU
NICUXOJIOTHYECKUX XapaKTePUCTUK SKEHIIMH U ecTecTBeHHoro TteueHus BITY-undexnuu Obutn
[IPOAHAIM3UPOBAHBI KIIFOYEBBIE Y316l SMOLIMOHATIBHOTO BMEIIATENbCTBA. Ha 0OCHOBE MEIUIIMHCKON MOAEIN
«OMOIICUXOCOIMAIBHOIO»  MMO/X0Ja Obula MOCTPOEHa MHTErPUPOBaHHAS KIMHHMYECKas CHCTeMa
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BMEIIATENIbCTBA, BKJIIOYAIOLIAs TEPANeBTUYECKYI0O KOMMYHHUKALIMIO, TPEXYPOBHEBYIO TICHXOJIOTHYECKYIO
OLICHKY M HEMEIMKAMEHTO3HBIE <«IOBEICHUYECKHE pEeKOMEeHaanun». Pe3ynpTarel. MHOroumeHTpoBast
KJIIMHUYEeCKas mpakTuka (n=2136) nokasana, 4To 3Ta UHTEIPUPOBAHHASL CHUCTEMa BMEIIATEIHLCTBA MOXKET
3¢ (PEeKTUBHO yAyUYIIUTH YMOLIMOHAIIEHOE COCTOSIHUE MALMEHTOB, MOBBICUTH CKOPOCTH AnuMuHanuu BITY u
YIYYIIUTh MPUBEPKEHHOCTh JICUCHUIO. 3aKIIOYeHHE. DMOLMOHAIBHOE 3[I0POBBE SIBISETCS KIIOUYEBBIM
3B€HOM B VIPABICHUHM 3/I0pPOBbEM IIEHKW MAaTKH, BJMsS Ha HCXO0J 3aboieBaHHsl MOCPEACTBOM
HEHPOMMMYHOJIIOTMYECKUX MEXaHU3MOB. MHTerpanus sMOIMOHAIBHOIO BMENIATEIbCTBA B CTaHAAPTHBIC
CXEMBI JICYEHHUS] MOKET PACIIMPHUTh BO3MOKHOCTH MAIIHEHTOB, YCHIUTh UMMYHHYIO 3aIlIUTY U, B KOHEUHOM
UTOT€, IOBBICUTH 3PPEKTUBHOCTD NTPOPHIAKTUKY H JICUCHHS, @ TAKIKE KAUECTBO KU3HH.

KuroueBble ci10Ba: 3MOLMOHAIBHOE 3/I0pPOBbE; paK LICHKHM MAaTKHU; BUPYC HANWLJIOMBl YEJIOBEKA;
HEHPOMMMYHOJIOTHUS; TICUXOJIOTHSL; MHTETPaTUBHAS MEAUIIMHA

& A Lot B R R L P AP 2 S B AP L 5 i R B Bt A2

DA TR

R 75 B b AR A A i 22 2 B B 1l v e 12D

WE: HIRW G ERA SIS/ (HPV) B 5 s B 6 1 i 7 L 5 ik
IREEG PR . TTIEFE T A RIEN =R, RGIHBEMEE /15 0154t T i -3 4-
B BB (HPA BlD W FERGE. B EME RGIIRe M AR 2 MEGH M PR 7 X 2% 280 = K0 %, A
5 R B R AR RE . HPV i 575 FR A3 S E S i S ST AR L . 45 it AR B
ORI A HPV IR HARARE, HIATTS 28 TP oCs T s, FFIETA1)- 0B -4 2 B A5k,
Mg — B EIRIT A =00V LR AT AT IR & TR R . SR 20
G ARSEE (n=2136) KW, ZEBE T A RTAMEGEEREHEIRE, =7 HPVIERE 507K
MM G510 1E 45 i R B S FE T ) OB AT, JE & S ML R R R . RIS T T
BAENVHESIT IR, TIRAe RS, MR, SZ&RAPIIEEN S G ERER: H%
fe: EaiME; ANAKEREE; MafEy; Oy, BEEY

1. Introduction Cervical cancer is the fourth most common malignant tumor among women
worldwide and a major public health problem. According to data from the World Health Organization
(WHO), there were approximately 604,000 new cases of cervical cancer and approximately 342,000 deaths
worldwide in 2020, with more than 85% of these occurring in developing countries [1]. In China, there are
approximately 110,000 new cases of cervical cancer and approximately 34,000 deaths annually, and the
onset of the disease is showing a trend towards younger ages [2]. Although significant progress has been
made in HPV vaccines, screening, and precision medicine technologies at the biomedical level, significant
heterogeneity exists in the disease outcomes of patients with the same HPV infection subtype, pathological
grade, and treatment conditions in clinical practice [3]. This suggests that, in addition to traditional factors,
the host's immune status is the core variable determining prognosis. Psychosomatic medicine and psycho-
oncology studies have shown that psychosocial factors, especially emotional state, as key regulators of the
human internal environment, have a profound impact on the immune system [4]. Evidence-based medicine
shows that long-term anxiety can significantly reduce the proliferation activity of T lymphocytes and the
killing efficiency of natural killer cells (NK cells); HPV-infected individuals with moderate to severe
anxiety/depression have a significantly increased risk of persistent viral infection and precancerous lesion
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progression [5]. These studies collectively point to emotional health as a crucial variable that cannot be
ignored in cervical health management. However, current emotional intervention remains marginal in
clinical practice, lacking a systematic integrated approach based on clear mechanisms.

Therefore, this paper aims to: (1) elucidate the biological mechanisms by which emotions affect
cervical health based on neuroimmunoendocrinology theory; (2) identify key nodes for emotional
intervention by combining female characteristics with the HPV infection process; and (3) construct and
validate a feasible "bio-psychological-social™ integrated clinical intervention pathway to provide a new
paradigm for cervical cancer prevention and treatment.

2. Neuroimmunological Mechanisms by which Emotions Affect Cervical Health

Emotions regulate the immune function and cellular state of the cervical microenvironment through
an interactive network of the nervous, endocrine, and immune systems. This regulation primarily occurs
via three core pathways: the HPA axis, the autonomic nervous system, and the cytokine network.

2.1 HPA Axis Overactivation: A Core Immunosuppressive Pathway

The HPA axis is the core neuroendocrine system for stress response. Prolonged negative emotions
can lead to HPA axis overactivation and rhythm disruption, prompting excessive cortisol secretion from
the adrenal cortex. Our team's research showed that women with persistent HPV infection and
accompanying anxiety had significantly higher morning and nighttime cortisol levels than the emotionally
stable group, and their diurnal rhythm fluctuations were reduced by 62%. Long-term excessive cortisol
binds to glucocorticoid receptors on the surface of immune cells, inhibiting the activity of nuclear
transcription factor NF-«kB, thereby: (1) hindering the differentiation of CD4+ T cells into Thl type,
resulting in a 37%-45% reduction in the secretion of key cytokines such as IFN-y and IL-2; (2) reducing
the expression of NK cell surface activation receptor NKG2D, thus reducing its Killing efficiency against
infected cells by 42%; (3) inhibiting the maturation of local dendritic cells in the cervix, leading to antigen
presentation impairment. In addition, cortisol can also downregulate the expression of E-cadherin in
cervical epithelial cells, increasing the probability of viral invasion, and upregulate the transcription of HPV
E6/E7 oncogenes, accelerating malignant transformation [6].

2.2 Autonomic Nervous System Dysfunction: Immune Homeostasis Imbalance

The autonomic nervous system, composed of the sympathetic and parasympathetic nervous systems,
works together to maintain physiological homeostasis. Prolonged negative emotions lead to persistent
overactivation of the sympathetic nervous system and inhibition of parasympathetic activity, resulting in a
"sympathetic dominance™ state. Our team's survey of 1200 HPV-infected women showed that anxiety
patients had a 58% decrease in the high-frequency component of heart rate variability (representing
parasympathetic activity), a 2.3-fold increase in the low-frequency/high-frequency ratio (representing
sympathetic dominance), and a significant shortening of deep sleep time.

Norepinephrine released from sympathetic nerve endings can directly inhibit T cell and NK cell
function by binding to [2-adrenergic receptors on the surface of immune cells. Our team's in vitro
experiments confirmed that norepinephrine reduced the NK cell killing rate against HPV-infected cervical
cells from 48% to 23%. Furthermore, the lack of deep sleep caused by insufficient parasympathetic activity
reduces the secretion of growth hormone and prolactin, which promote immune cell proliferation, resulting
in a 32% decrease in the T cell proliferation index and hindering immune system repair. Overactivation of
the sympathetic nervous system can also cause cervical vasoconstriction, reducing local blood perfusion by
27% and hindering the migration of immune cells to the site of infection.

2.3 Cytokine Network Disruption: Catalyzing Chronic Inflammation Negative emotions can disrupt
the balance of pro-inflammatory/anti-inflammatory cytokines through a cascade reaction between the HPA
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axis and the autonomic nervous system, leading to a chronic low-grade inflammatory state. Meta-analysis
showed that individuals with long-term anxiety/depression had peripheral blood IL-6 and TNF-a levels that
were elevated by an average of 29% and 34%, respectively, while IL-10 levels were decreased by 21%.
Our team's research further confirmed that IL-6 and TNF-a levels in cervical secretions of HPV-infected
individuals with anxiety were 41% and 38% higher, respectively, than those with stable emotions, and were
positively correlated with the severity of the lesions (r=0.43, P<0.001). This inflammatory state: (1)
provides an "immune escape” environment for HPV by inhibiting dendritic cell function and inducing
regulatory T cell differentiation; (2) promotes abnormal proliferation of cervical cells and inhibits apoptosis
by activating the STAT3 and NF-«B signaling pathways and upregulating oncogene expression (in vitro
experiments by our team showed that IL-6 treatment increased the CIN1 cell proliferation index from 18%
to 35% and decreased the apoptosis rate from 12% to 5%); (3) accelerates the formation and metastasis of
the tumor microenvironment by promoting the secretion of vascular endothelial growth factor and the
release of matrix metalloproteinases.

In summary, negative emotions constitute a vicious cycle of "neuro-endocrine-immune" through the
above three pathways, damaging cervical health at multiple stages.

3. The Unique Role of Emotional Factors in the Evolution of Cervical Disease

Placing the above mechanisms within the specific context of women, the impact of emotions on
cervical health becomes even more unique.

3.1 Women's High Sensitivity to Emotions

Women's high sensitivity to emotional stress stems from the combined effects of cyclical
fluctuations in sex hormones and the burden of their social roles. Neuroimaging studies have confirmed
that estrogen can enhance the amygdala's sensitivity to negative stimuli, while progesterone can temporarily
weaken the prefrontal cortex's emotional regulation function. Simultaneously, the multiple roles women
assume in modern society lead to more complex emotional burdens. Our team's survey shows that
approximately 68% of women assume the primary emotional support role in their families, and when
experiencing HPV infection, they generally experience concerns about transmission, fertility, body image,
and stigma. Our cohort study shows that women in menopause with moderate anxiety have a persistent
HPV infection rate as high as 47%, significantly higher than their emotionally stable peers (21%).

3.2 The “Psychological Opportunity Window” in the HPV Infection Process The natural course of
HPV infection is lengthy, providing a crucial “window” for emotional intervention. During the initial HPV
infection period (1-2 years post-infection), cellular immunity is key to viral clearance. Our team's follow-
up study found that women experiencing emotional distress at the initial stage of infection had a 1-year
viral clearance rate of only 28%, significantly lower than those with stable emotions (65%). Multivariate
regression analysis showed that emotional state was an independent predictor of initial HPV clearance
(OR=2.89, 95%CI: 1.63-5.12). During the precancerous lesion stage (CIN1-CIN3), emotional factors
significantly modulate lesion reversal and progression. Our team's study showed that the progression rate
for CIN1 patients with anxiety was 19%, and the reversal rate was 32%; while the progression rate for those
with good emotional well-being was only 5%, and the reversal rate reached 68%. Clinical cases confirm
that emotional interventions such as cognitive behavioral therapy within the “psychological opportunity
window” can significantly improve immune indicators and promote viral clearance and lesion reversal.

3.3 Secondary Psychological Trauma During Diagnosis and Treatment The diagnosis and treatment
of cervical cancer itself act as a strong stressor, potentially triggering secondary psychological trauma and
affecting prognosis through neuroimmunological mechanisms. Our team's follow-up study of postoperative
patients showed that those with moderate to severe depression had NK cell activity decreased by 39%,
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cortisol levels increased by 52%, and significantly lower postoperative complication rates (42% vs 12%)
and 5-year survival rates (57% vs 83%) compared to the group with good emotional well-being.
Furthermore, severe emotional disorders also led to a significant decrease in treatment adherence (65% vs
92%), further amplifying the prognostic gap and making emotional factors an independent predictor of
survival (HR=2.34, 95%CI: 1.31-4.18).

4. Construction and Practice of Clinical Integrated Intervention Pathway Based on the above
mechanisms and evidence, our team constructed and verified a three-level integrated intervention system
of "communication-screening-intervention™.

4.1 Standardized Process of Therapeutic Communication Doctor-patient communication is the
primary and low-cost link in emotional intervention. Based on the principles of cognitive behavior and
empathy, our team formulated a three-stage standardized process: (1) Diagnosis notification stage:
emphasizing "de-risking" and "normalization”, conveying the universality and self-healing nature of HPV
infection; (2) Program formulation stage: focusing on "empowerment" and "cooperation”, inviting patients
to participate in decision-making; (3) Follow-up feedback stage: focusing on "strengthening positive
information” and "positive incentives". Multicenter practice (n=862) showed that the anxiety score, follow-
up compliance and virus clearance rate of patients in the standardized communication group were
significantly better than those in the conventional communication group [6].

4.2 Three-Tier Psychological Assessment and Screening Mechanism

Establish a “simple screening-precise assessment-re-referral” mechanism to achieve efficient
identification and tiered intervention. (1) Level 1 rapid screening (1 minute): Two core questions are
embedded in the outpatient clinic, with a sensitivity of 85% and a specificity of 78%; (2) Level 2 precise
assessment: conducted by dedicated personnel using simplified scales such as PHQ-2 and GAD-2; (3) Level
3 tiered referral: a multidisciplinary collaboration is established to provide differentiated treatment based
on the degree of emotional distress. Practice shows that this mechanism increases the identification rate of
emotional problems from 12% to 68%, and significantly improves the virus clearance rate and patient
satisfaction.

4.3 “Behavioral Prescription” Precision Intervention Program

“Behavioral prescriptions” aim to teach patients self-management and regulate immune function
through behavioral changes. Our team has developed four core prescriptions: (1) Exercise prescription: 30
minutes of moderate-intensity aerobic exercise per day can reduce cortisol and enhance immune cell
activity; (2) Mindfulness prescription: 5-10 minutes of mindful breathing per day can activate the
parasympathetic nervous system and improve heart rate variability and sleep; (3) Social prescription:
weekly in-depth communication or patient group activities can suppress cortisol through oxytocin secretion
and obtain emotional support; (4) Nature prescription: 15-20 minutes of outdoor activities per day can
relieve anxiety through sunlight and green environment [37]. Through the closed-loop management of
“prescription-implementation-feedback”, multi-center data show that patients who adhere to two or more
prescriptions have significantly improved mood improvement rate and HPV clearance rate.

5. Summary and Outlook

This article systematically elucidates the scientific basis for how emotional health affects women's
cervical health through neuroimmunological mechanisms and constructs a feasible clinical integration
pathway. Evidence suggests that elevating emotional health management from a "marginal support” to a
"core strategy" is an inevitable trend in practicing the "bio-psycho-social™ medical model and improving
the overall effectiveness of cervical cancer prevention and treatment.
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Future research should focus on: (1) conducting long-term follow-up cohorts to verify the impact of
emotional intervention on long-term prognosis; (2) combining multi-omics technologies to explore
molecular markers for precise intervention; and (3) promoting the inclusion of emotional management in
standard treatment guidelines and establishing a comprehensive life-cycle management system.

The highest level of medicine lies in the integration of technology and compassion. Empowering
patients' emotional health and activating their inherent immune defense and life force is key to building a
new ecosystem of holistic care encompassing body, mind, and spirit.
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Abstract. Based on the development law of the three-level transition of "basic research - technology
transformation - scenario application™ of the global brain science industry, this study systematically
discusses the strategic positioning, coordination mechanism and implementation path of the construction
of brain science industrial park. By analyzing the construction experience of typical parks in the United
States, Europe, Japan and China, this paper constructs a park development model of "data element drive -
industrial chain collaboration - multi element linkage". The research shows that the modern brain science
industrial park needs to take the scientific research facilities cluster as the base, and realize the
industrialization breakthrough of core technologies such as brain computer interface, neural regulation and
brain  like intelligence through the ecological closed loop of “large scientific
devices+specialfunds+industrial think tanks". The research puts forward three development principles of
"standardization of data governance, chain of technology transformation, and coordination of factor
allocation”, which provides a theoretical framework and practical reference for the planning and
construction of brain science industrial park.
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UCCJIEJTOBAHUE CTPATETHYECKOI'O HATIPABJIEHUSI U MEXAHU3MA
COBMECHOTI'O PA3BUTHS JIUISI CO3JAHUS NHAYCTPUAJIBHOI'O ITAPKA
HEMPOHAYK

Ban Xanb, UxySAus*, Jlo IDii, SIn ®aunb, JIu 1[3un, Ban Cumdn

AnHoTtanusi. Ha ocHOBe Mozenu pa3BUTHS MHUPOBOW WHIYCTPUU HEHPOHAYK, MPEICTABISAIONICH COO0M
TPEXITalHbI CKauOK OT (PyHAAMEHTaJIbHBIX HCCIENOBAaHUN K TEXHOJIOTHMYECKOW TpaHchopMaluu |
IMPUMCHCHUIO, OAHHOC HCCICAOBAHHME CHCTCMATHYCCKH H3Y4YA€T CTPATECIHYCCKOC IMO3WIMOHHUPOBAHUC,
MEXaHU3Mbl COTPYAHUYECTBA M MYTHU pealM3alUd JUIsl CO3JAaHUS MPOMBIIUICHHBIX MapKOB HEHpPOHAYK.
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AHanu3upys onsIT co3faanus TunuuHbIX napkos B CIA, EBpone, fAnonun n Kutae, nocrpoena mojenb
pa3BuUTUs IIapKa, OCHOBAHHAs Ha «QJIEMEHTApPHOM IIOAXOAC K JaHHBIM, COTPYIHHMYECTBE B paMKax
OTpAaCIEBOM LIENOYKU U MHOT'O3JIEMEHTHOM B3aUMOCBs3M». MccienoBaHNe IOKAa3bIBAET, YTO COBPEMEHHBIE
IIPOMBIIUICHHBIE TTAPKA HEHMPOHAYK JOJDKHBI OCHOBBIBATHCS HA KiacTepax HAaydyHO-MCCIEA0BATEIbCKUX
YUPEXKIEHUHN, NOCTUTAIOIIMX IPOPHIBOB B HHAYCTPUAIM3ALUU KIIOYEBBIX TEXHOJIOTHH, TaKMX Kak
UHTEpEIChl «MO3r-KOMIBIOTEP», HEHPOMOIYJSALMS M HHTEIUIEKT, MOJOOHBI MO3ry, MOCPEACTBOM
3aMKHYTOTO HKOJIOTUYECKOT0 IMKJIAa «KPYIHbIE HayyHble YUpeKIeHUs + crenuaibHble (OHIbl +
OTpAaCIEBbIE AHAIUTUYECKHE LEHTPBD». B uccinenoBaHuu IpeyiaraloTcsi TPU OCHOBHBIX IIPUHIMIIA
Pa3BUTHS: «CTAaHAAPTU3MPOBAHHOE YIPABJICHUE JaHHBIMH, TEXHOJIOTHYECKas TpaHC(POpMaIus Ha OCHOBE
IEMOYKH M COBMECTHOE pacIpelesieHHe PEecypcoB», YTO O0ECIEYHMBAET TEOPETUYECKYI0 OCHOBY H
IIPAaKTUYECKOE PYKOBOJCTBO UIsl INIAHUPOBAHUS U CTPOUTEIILCTBA IIPOMBIIIJIEHHBIX [TAPKOB HEUPOHAYK.
KiroueBsble ciioBa: [IpoMBIIIIIEHHBIN TAPK HEUPOHAYK; MEXAHU3M COBMECTHOrO pas3Butus; Iloctpoenue
IIPOMBIIIJIEHHON 3KOCHUCTEMBI; YIPABICHHE HA OCHOBE AJIEMEHTOB JAHHBIX; IIYTh TEXHOJOTMYECKOU
TpaHchOopMaIiu.
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1. Introduction

1.1 Research Background and Significance

As a major project of the "National Science and Technology Innovation 2030" initiative, brain
science is a key area for China to seize the commanding heights of global science and technology. The state
will invest 3.148 billion yuan to support 59 key areas, including the diagnosis and treatment of brain
diseases, cognitive neuroscience, and brain-computer intelligence, to accelerate the implementation of the
"China Brain Project.” This strategy promotes cutting-edge breakthroughs through systematic planning,
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while simultaneously fostering collaboration between industry, academia, and research, and the clustering
of the industrial chain. It is of great value for overcoming "bottleneck™ technologies and cultivating
internationally competitive brain science industrial clusters. It will provide support for China's scientific
and technological self-reliance and industrial transformation and upgrading, and help China gain the
strategic initiative in global brain science competition.

1.2 Research Perspective and Methodology This paper proposes a three-dimensional analytical
framework of "strategy-technology-ecology” for the construction of brain science industrial parks.
Combining industrial economics and innovation ecosystem theory, it clarifies the direction of industrial
development, focuses on breakthroughs in key technologies, and constructs an industrial innovation
ecosystem. At the strategic level, it is necessary to clarify industrial development goals. For example,
Beijing has proposed to initially form a brain-computer interface industrial ecosystem by 2030, covering
various aspects such as cutting-edge basic research and breakthroughs in key core technologies, while
simultaneously supporting industrial development through policy. In the technological dimension, the focus
should be on "bottleneck™ technologies, such as brain-computer interface electrodes and chips, to promote
product performance to international leading levels, strengthen platform system construction, and promote
the integrated development of the innovation chain and the industrial chain. From an ecological perspective,
different levels of enterprise clusters should be cultivated to form a pattern of integrated development of
large, medium, and small enterprises, creating industrial agglomeration demonstration zones, fostering a
favorable industrial atmosphere, promoting industrial iteration and upgrading, and emphasizing the
construction of an "internal and external circulation” ecosystem, integrating its own development into the
overall regional and national development strategy.

From an industrial economics perspective, the construction of brain science industrial parks should
follow the theory of industrial agglomeration, gathering innovative resources to generate economies of
scale and externalities, thereby promoting regional economic development. Simultaneously, based on
innovation network theory, open innovation networks should be built to facilitate knowledge flow and
technology diffusion. Combining this with the theory of innovation ecosystems, the construction of brain
science industrial parks should emphasize the coordinated development of industrial characteristics, market
and non-market factors to form a sustainable development model. This three-dimensional collaborative
model will help enhance China's independent innovation capabilities in the field of brain science, promote
the rapid development of brain science and brain-like intelligence industries, and form an internationally
competitive industrial cluster.

2. Strategic Positioning of the Brain Science Industrial Park

2.1 A Strategic Pivot for National Technological Competitiveness

In recent years, the brain science industry has developed rapidly abroad. In terms of research
institutions, the United States, Europe, and top universities such as Harvard University, Stanford University,
and Oxford University are conducting in-depth research in multiple directions, including neurobiology and
cognitive science, promoting research on brain cognitive functions through interdisciplinary collaboration.
At the industry level, leading companies abroad include NeuroPace and BrainGate. Regarding policy
support and funding, foreign governments have introduced relevant policies, such as the US "Brain
Initiative." Significant achievements have been made in technology application and industrial
transformation. Brain-computer interface technology, neuroimaging technology, and other fields are
contributing to medical rehabilitation, science and technology education, and other areas, driving the
improvement of social productivity.
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Meanwhile, China's brain science industry has also made significant progress. In terms of research
institutions and academic teams, institutions and teams such as the Institute of Brain Science and
Intelligence Technology of the Chinese Academy of Sciences provide research and academic support. On
the enterprise side, companies such as CAS Vision have made breakthroughs in technologies such as brain-
computer interfaces. Regarding policy support and funding, the Chinese government has introduced a
number of support policies to help the industry develop. Significant achievements have been made in
technology application and industrial transformation, with brain-computer interfaces and other technologies
being widely used in medical care, rehabilitation, and many other fields. However, challenges remain, such
as the difficulty in translating research results into practical applications.

The global brain science industry has formed a complete development pattern of "basic research -
technology transformation - industrial application,” presenting a differentiated competitive landscape: the
United States, relying on the "BRAIN Initiative" and companies such as Neuralink, leads the research and
development of invasive brain-computer interfaces; the European Union promotes whole-brain simulation
through the "Human Brain Project"; and China implements the “one body, two wings" strategy, achieving
breakthroughs in areas such as the Chinese Academy of Sciences' brain network mapping and Tsinghua
University's non-invasive brain-computer interface. The industry chain exhibits a three-level leap
characteristic: the basic research layer focuses on brain mapping (such as the Allen Institute database in the
United States); the technology transformation layer breaks through neuromodulation devices (EU closed-
loop DBS) and brain-computer interfaces (China's BrainTiger Technology flexible electrodes); and the
industrial application layer covers three major scenarios: medical rehabilitation (Xuanwu Hospital stroke
treatment), consumer electronics (BrainCo EEG headband), and brain-like intelligence (Huawei Ascend
chip).

The development of key technologies exhibits a synergistic approach across three modules: data,
diagnosis and treatment, and brain-like computing. The data layer supports research through multimodal
imaging (Chinese Academy of Sciences' in vivo whole-brain atlas) and distributed computing (EU HBP
supercomputer); the diagnosis and treatment layer integrates non-invasive diagnosis (Tsinghua University's
EEG drone) with precise intervention (Neuralink implanted chip); and the brain-like computing layer
achieves breakthroughs in spiking neural networks (Cambricon chips) and biomimetic materials (graphene
sensors). Currently, three major bottlenecks exist: inconsistent data standards hinder data sharing (e.g., the
EU HBP controversy), biocompatibility limits the application of implantable devices, and chip
manufacturing processes impede the development of brain-like computing. In the future, the industry needs
to expand comprehensively from the medical-grade to the consumer market through the integration of
"prain science + Al" (e.g., the DeepSeek epilepsy prediction model) and multidisciplinary cross-innovation.

2.2 A Platform for Cultivating Emerging Industrial Ecosystems The construction of brain science
industrial parks provides a crucial empowering mechanism for three trillion-yuan markets: healthcare,
smart hardware, and neuromorphic computing, forming an ecological closed loop of "research facility
clusters—enterprise incubation—scenario applications.” In the healthcare field, institutions such as the
Jiangsu Provincial Brain-Inspired Intelligence Technology Innovation Center in Nanjing Jiangbei New
Area have promoted the application of brain science achievements in areas such as health monitoring; in
smart hardware, companies like Yansheng Brain-Inspired Technology have promoted the application of
smart hardware in areas such as gaming and entertainment through brain-computer interface technology;
in the field of neuromorphic computing, projects such as the Henggin Brain-Inspired Computing Power
Open Platform have provided full-stack solutions for the innovation of neuromorphic intelligence
technology. These parks, through policy support, resource integration, and interdisciplinary cooperation,

144



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

have accelerated the transformation of scientific research results, enhanced industrial competitiveness, and
promoted the upgrading and transformation of related industries.

3. International Experience Comparison and Model Extraction

3.1 Analysis of Typical Construction Models

Major countries worldwide have established numerous brain science industrial parks to promote
cutting-edge research and industrialization. In the US, institutions such as the McGovern Institute for Brain
Research at MIT and the Johns Hopkins Institute for Brain Science at Washington University in St. Louis
focus on basic research and clinical applications; in Europe, institutions like the Max Planck Institute for
Brain Research in Germany and the 10PPN at King's College London in the UK emphasize neurobiology
and brain disease research; and in Asia, the RIKEN Brain Research Institute in Japan relies on international
cooperation to promote research on brain function and diseases. These parks, through interdisciplinary
collaboration and advanced facilities, have facilitated the transformation of brain science technologies and
industrial agglomeration.

China's brain science industrial parks are rapidly developing, forming regional innovation clusters.
Parks such as the Shanghai Zhengda Life Science Park and the Shenzhen Brain Science and Intelligent
Technology Industrial Park focus on areas such as brain-computer interfaces and brain-like intelligence;
the Chongging Economic and Technological Development Area Brain Science Industrial Park promotes
the construction of a wakefulness, sleep, and cognition laboratory; and the Wuhan Optics Valley Brain
Science Industrial Base is building a trillion-yuan-level industrial chain around six major areas, including
brain imaging and the prevention and treatment of brain diseases. These parks accelerate technological
breakthroughs and industrialization through policy support, industrial funds, and research-enterprise
collaboration, helping my country seize the commanding heights of global brain science competition.

.2 Key Technology Transformation Path This section focuses on the Brain Science Data Center as
a key element, aiming to create a comprehensive platform integrating data storage, high-performance
computing, software tool development, and data analysis. The functional architecture of the Brain Science
Data Center is centered on "data-driven, multi-chain collaboration, and open sharing,” constructing a
layered system covering the entire lifecycle of "data acquisition—storage—analysis—application.” It
integrates multimodal data resource pools, high-performance computing clusters, and intelligent algorithm
models, forming a closed-loop technological ecosystem supporting collaborative innovation in scientific
research, medicine, and industry. Its functional architecture consists of five modules: the data resource
integration layer focuses on the aggregation, governance, and standardization of multi-source
heterogeneous data, building a globally leading cross-scale brain science database; the technology support
platform layer, with computing power, algorithms, and toolchains at its core, drives the transformation of
data into knowledge; the application service layer connects scientific research, clinical, and industrial
scenarios, promoting the realization of data value; the security and standardization system builds a data
security and global mutual trust mechanism; and the collaborative innovation network integrates
government, industry, academia, and research resources to build an open and innovative global ecosystem.

4. Brain Science Industrial Park Construction Path Design

4.1 Construction Framework

The brain science industrial park construction framework of "industrial park + think tank + fund"
aims to attract brain science-related enterprises by planning and constructing an industrial park, providing
comprehensive facilities such as offices, R&D, production, and supporting services, thereby creating an
industrial agglomeration effect. Simultaneously, a brain science industry think tank will be established,
gathering top domestic and international experts and policy advisors to conduct research on industry
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development trends, policy consultation, and market demand analysis. Furthermore, a brain science
industry development fund will be established to support enterprise innovation and R&D, technology
transfer, and talent cultivation.

This framework also emphasizes supply chain integration, building a complete brain science
industry ecosystem and promoting the coordinated development and sustainability of the supply chain. By
establishing brain science talent training bases, it cultivates and attracts professionals, providing talent
support for the industrial park. This model provides the industrial environment, intellectual support, and
financial guarantees for the healthy development of the brain science industrial park, promoting industrial
innovation and the improvement of the supply chain.

The construction of the brain science industrial park will be carried out in multiple phases, including
planning, project approval, land preparation, infrastructure construction, intelligent infrastructure
development, business attraction, industrial chain expansion, and the establishment of think tanks and talent
training bases. The construction of a specialized industry think tank by research institutions covers stages
such as defining its positioning, forming a team, developing research plans, establishing partnerships,
identifying research projects, promoting research results, and ensuring sustainable development. The
construction of a specialized brain science industry fund includes defining its positioning, establishing a
management company, developing a fundraising plan, identifying investment opportunities, making
investment decisions, post-investment management, establishing an exit mechanism, and ensuring
sustainable development.

The collaborative development model of "industrial park + think tank + fund" forms a complete
industrial ecosystem, promoting development and innovation. Industrial parks attract enterprises, think
tanks provide consulting services to assist in industrial upgrading; industrial parks act as incubators, funds
support enterprise innovation, and promote industrialization; think tanks provide research support to funds,
and funds assist think tanks in conducting forward-looking research. This model optimizes resource
allocation, improves innovation efficiency, attracts talent and capital, and promotes the prosperity of the
brain science industry ecosystem.

4.2 Construction Model

The linkage model of the five elements of "land, capital, data, technology, and talent™ can build a
complete industrial ecosystem and promote the high-quality development of the industry:

Land: Provide land resources for industrial development, build industrial parks and research bases,
and provide necessary site and space support for all aspects of the industry.

Capital: As a crucial support for industrial development, capital can be used for various aspects such
as industrial park construction, enterprise R&D, and market expansion, providing financial security for
industrial development.

Data: Fully utilizing big data, artificial intelligence, and other technologies, information, trends, and
demands in the industrial development process are analyzed and mined to provide scientific data support
for industrial decision-making.

Technology: Introducing the latest scientific and technological achievements and methods promotes
technological innovation and upgrading of the industry, enhancing its core competitiveness and market
position.

Talent: Providing excellent talent support for industrial development, including researchers,
technicians, and managers, promotes the healthy and rapid development of the industry.

Through the synergistic effect of these five elements, resource complementarity and mutual
assistance can be achieved, driving the comprehensive development of the industry. Land provides the
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physical foundation, capital provides financial support, data and technology provide intelligent support,
and talent provides intellectual support, jointly constructing a complete industrial ecosystem and injecting
strong momentum into the healthy development of the industry.

5. Policy Support and Guarantee System Construction

R&D Tax Credit (Basic Layer): Within the policy framework of the Brain Science Industrial Park,
R&D tax credit serves as a fundamental policy, stimulating the innovation vitality of enterprises and
research institutions through detailed tax incentives. Corporate Income Tax Reduction Policy: Based on the
proportion of R&D investment, resident enterprises are granted a full or 50% exemption from income tax
for 3-5 years, reducing their tax burden and increasing R&D funds. Research Expenses Additional
Deduction Policy: Enterprises are allowed to deduct a certain percentage of their research expenses before
tax, further encouraging R&D investment. Value-Added Tax (VAT) Incentives: Immediate refunds or
reductions are implemented for independently developed brain science products, reducing enterprise
operating costs, enhancing product market competitiveness, and providing a tax support foundation for
industrial innovation and development.

The fast-track approval channel (transformation layer) simplifies project initiation, environmental
impact assessment, and planning permit processes by establishing a one-stop administrative approval
service center, shortening project preparation time and improving efficiency. Simultaneously, a fast-track
intellectual property examination channel is established to shorten patent application cycles and protect the
rights of innovators. Furthermore, successful transformation projects receive a one-time reward of up to
several million yuan to incentivize enterprises and research institutions to accelerate the transformation of
research results and promote the industrialization of scientific research achievements.

Open Application Scenarios (Market Layer): The policy of opening up application scenarios
expands the market space for enterprises and research institutions within the brain science industrial park.
The government establishes an international cooperation platform to promote domestic and international
exchanges, introduce advanced technologies, enhance the internationalization level of the industrial park,
and support the application of brain science products and technologies. Simultaneously, by cooperating
with high-quality educational resources, priority enrollment opportunities are provided for the children of
talented individuals, attracting high-end talent to the park. Furthermore, a brain science talent training and
development center has been established to provide professional training and international exchange
opportunities, promoting talent development and providing talent support for the application and promotion
of brain science products, thus driving the rapid development of the industry.

Cross-border cooperation mechanisms (international level) are a crucial tool for the
internationalization of the brain science industrial park. The government establishes international
cooperation platforms to promote domestic and international exchanges, introduce advanced technologies,
and enhance the park's internationalization level. Simultaneously, it establishes construction funds to
support infrastructure development, providing the hardware foundation for cross-border cooperation; and
guides the establishment of venture capital funds to attract social capital, support startups, and enhance
international attractiveness. These policies help integrate global scientific and technological resources,
attract top talent and enterprises, enhance China's influence in the global brain science field, and promote
the international development of the industry.

5. Discussion and Outlook

5.1 Theoretical Significance of This Study This study outlines the "triple helix™ pattern in the
construction of brain science industrial parks, namely the interaction of data elements, technological
breakthroughs, and institutional innovation. Data elements provide fundamental support for scientific
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research and innovation; technological breakthroughs drive industrial progress and s & % 1. (technology
transfer); and institutional innovation ensures environmental optimization and efficient resource allocation.
These three elements mutually reinforce each other, jointly driving the high-quality development of the
industrial park.

5.2 Practical Significance of This Study The study proposes several general recommendations for
the construction of brain science industrial parks, including: establishing a transnational brain science data
alliance to promote global data sharing and cooperation; developing international technical standards for
brain-computer interfaces (BCls) to promote the standardized development of the technology; and
establishing a neurotechnology ethics committee to ensure that the application of the technology complies
with ethical norms. These recommendations will help enhance the internationalization level of the industrial
park, promote technological innovation, and ensure the healthy and sustainable development of the industry.

5.3 Future Research Directions

The introduction of quantum brain imaging technology has placed new demands on the spatial
layout of brain science industrial parks. On the one hand, dedicated research areas need to be planned,
equipped with advanced quantum imaging equipment and high-performance computing facilities. On the
other hand, considering that quantum brain imaging technology involves the storage and processing of large
amounts of data, the park needs to reserve sufficient data center space to meet the needs of data security
and efficient processing.

Regarding the construction of a legal system for neurological rights, with the development of
neurotechnologies such as brain-computer interfaces, the legal protection of neurological rights has become
an important issue. China should also accelerate the legislative process for neurological rights, improve the
legal protection system, and ensure that technological development is coordinated with human rights
protection. These methods represent the directions for further in-depth research in this paper.
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ECOLOGICAL SECURITY: THE INSURMOUNTABLE LINE OF DEFENSE
FOR HUMAN HEALTH

HuangZhengming

Abstract. This paper focuses on the relationship between ecological security and human health. It expounds
on the health crises brought about by ecological upheavals, such as health problems caused by air pollution,
climate change, and the collapse of biodiversity. It also introduces China's plans and practical achievements
in ecological governance, and shows the complex situation of global ecological governance through
international comparisons. Additionally, it analyzes the situations of the 5th United Nations Climate
Change Conference of the Parties (COP28) and the 5th United Nations Global Climate and Sustainable
Development Goals Conference, including the conference results, disputes, as well as future challenges and
development prospects. It emphasizes that ecological security has become a fundamental proposition
concerning the survival of species. The world needs to build consensus, strengthen cooperation, and
promote green development to address ecological crises, safeguard human life and health, and achieve
sustainable development.

Keywords. Ecological Security; Life and Health; Ecological Governance; Climate Change; Biodiversity;
Global Climate Governance

IKOJIOI'MYECKASA BE3OITACHOCTbDB: HEIIPEOJOJIMMASA JIMHUA 3AIIIUTBI
310POBbs YEJIOBEKA

Xyan YmIHMHH, BHIIC-TIPE3UIACHT MexAyHapOAHOW akKaJeMUU HayK OHKOJOTMH U Oe30MacHOCTH
Ku3HeaeTenonocTu u npe3uaeHT Kuraiickoro oraenennss MAHOb

AHHOTanus.B naHHOM cTaThe paccMaTpUBacTCs HEpPa3pbhlBHAs CBA3b MEXAY DKOJOTHYECKOU
0€30MaCHOCTbIO M 370pPOBBEM YEJIOBEKa, CHCTEMaTHMUYECKH AaHAJIM3UPYIOTCA pa3iIUyHble KPHU3HCHI
3paBOOXPAHEHUS, BBI3BAHHBIE DJKOJIOTMYECKUMHU TOTPSICEHMSIMM, BKIIOYas NpPSIMbIE YIPO3bl H
NOTEHLMAJIbHbIE PUCKU JJIS 3/10pOBbS YEJIOBEKA, CBS3aHHBIE C 3arps3HEHUEM BO3/AyXa, W3MEHEHHEM
KJIUMaTa U KoJuiaricoM OnopasHooOpasus. B cratbe mogpoOHO U310kKeHbI cTpaTerniyeckue miansl Kurtas u
IPAKTUYECKHE JIOCTHKEHUS B OO0JAacTH SKOJOTMYECKOrO YIpPAaBJIEHUS, a TakKe IpOoaHaIM3upOBaHa
CIIOKHAsl CHUTyallMsl M pa3jInyHble MNyTH IJIOOAJBHOTO 3KOJOTMYECKOTO YIPABJIEHUS Ha OCHOBE
MEXYHApOAHBIX cpaBHeHMH. Kpome Toro, B crarhe mpejacTaBieH YriyOJeHHBIH aHaIU3 OCHOBHOTO
cogepxanus Ilatoit xoHdepenunn Opranuzaimun OO0beqUHEHHBIX Hanuii mo HM3MeHeHulo KiuMata
(COP28) u Isaroii konpepenun Oprannzanuu O6beanHeHHbIX Haluii o Kimmary 1 HelisiM yCTOHYnBOro
pa3BUTHSL, OXBATHIBAIOIINN JOCTUTHYTHIE PE3Y/IbTAThI, CYIIECTBYIOIIME IPOTUBOPEUHS, a TAKXKe OyLylue
BBI3OBBI M IEPCIEKTUBBL. B uccienoBaHMM MOTYEPKUBACTCS, YTO JKOJIOTMYecKas Oe30MacHOCTh cTaja
(dbyHIaMEHTaIbHBIM BOIPOCOM, KacaroIIMMCS BBDKMBAHHMS BHUJOB, M MHUPY HEOOXOAMMO JIOCTUYb
KOHCEHCYCa, YKPEIUTh COTPYAHUYECTBO U COAEHCTBOBATH «3€JIEHOMY» Pa3BUTHUIO IS 3((HEKTUBHOIO
pElIeHUs YKOJIOTUYECKUX KPU3HCOB, 3aIUTHl >KM3HU U 370pPOBbSl YeJIOBEKa M, B KOHEYHOM HTOrE,
JOCTH>KEHHMS 1IEJIEW YCTOMYHNBOTO Pa3BUTHS.

KioueBble cjoBa: sKoyornyeckas 0€30MaCHOCTh; JKU3Hb M 3]I0POBbE; IKOJIOTMYECKOE YIPABICHUE;
U3MEHEeHHe KIMMaTa; Ouopa3sHooOpasue; riiodaibHOe yIpaBlIeHUEe KINMaTOM
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1. Introduction As the General Assembly of the United Nations-International Academy of
Ecological and Life Safety was held at Changji University in Xinjiang, China, I, as an academician, vice-
president, and president of the Chinese Academy of Ecological and Life Safety (registered with the United
Nations Information Service), felt it necessary to write an article focusing on the Academy's mission of
"ecological security and life health,"” clarifying the relationship between the two, elucidating key points of
its development, and helping the academic and practical fields to form a profound understanding and carry
out targeted work. Based on this, this article combines theory and practice, discussing the topic from
multiple dimensions, including environmental pollution and public health, the impact of climate change,
the role of biodiversity, and international comparative cooperation. This research is not only a responsibility
but also a mission—currently, most people's understanding of ecological security and life health remains at
a literal level, lacking in-depth understanding, leading to difficulties in practical implementation. It is hoped
that this article can provide inspiration for all academicians and jointly contribute to the high-quality
development of the Chinese Academy of Ecological and Life Safety.

Today, the dramatic upheavals in Earth's ecosystem are reshaping the landscape of human survival
in unimaginable ways. In 2013, the World Health Organization (WHO) classified outdoor air pollution as
a Group 1 carcinogen for the first time; a 2020 report in *The Lancet* showed that one in five deaths
globally is related to environmental degradation. This "silent ecological crisis™ is impacting the defenses of
human life and health with unprecedented intensity, elevating the dialectical relationship between
ecological security and health to an unprecedented historical height. From Minamata disease and the
Chernobyl nuclear disaster in Japan to the Bhopal gas leak in India and China's battle against smog,
humanity is gradually awakening through repeated lessons of "blood and pain™: a healthy ecosystem is the
fundamental guarantee for the survival of life; once the ecological security defenses are breached, any
advanced medical technology will become "water without a source, a tree without roots.”

2. A Health Crisis Map Amidst Ecological Upheaval

2.1 Public Health Risks Caused by Environmental Pollution

Behind the "wealth myth" created by industrial civilization lies a shocking "ecological debt." Data
from the United Nations Environment Programme (UNEP) shows that approximately 7 million people die
prematurely each year globally due to air pollution, with the Asia-Pacific region accounting for over 60%;
arsenic pollution in the Ganges River basin in India has put 20 million people at risk of chronic poisoning;

150



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

desertification in the Sahel region of Africa has caused the malnutrition rate among local children to climb
to 39%. In China, a 2022 report released by the Ministry of Ecology and Environment indicated that the
rate of soil pollution exceeding standards in arable land reached 19.4%, and food safety incidents such as
"cadmium rice" continue to sound the alarm, highlighting the direct threat of environmental pollution to
public health.

2.2 Climate Change: A Threat Multiplier for Disease Transmission

Climate change is reshaping the global landscape of disease transmission as a threat multiplier. The
Intergovernmental Panel on Climate Change (IPCC) Sixth Assessment Report confirms that the suitable
habitat of the Aedes mosquito, the vector of dengue fever, has expanded 400 kilometers northward since
1950, and the population covered by high-risk malaria areas has increased to 3.2 billion. In 2022, Pakistan's
"century floods" triggered a cholera outbreak, and extreme heat waves in Europe resulted in nearly 60,000
excess deaths—behind these figures lies the systemic damage to human immune defenses caused by climate
system disorder, highlighting the profound impact of climate change on public health security.

2.3 The Chain Reaction of Biodiversity Collapse The rapid collapse of biodiversity is triggering a
series of ecological and health chain reactions. The Amazon rainforest is losing an area equivalent to three
times the size of Beijing every year, leading to an accelerated loss of potential medicinal resources. The
World Wildlife Fund's (WWF) Living Planet Report shows that since 1970, global wildlife populations
have declined by an average of 69%, and the disruption of the food chain has increased the risk of emerging
infectious diseases by 44%. The global devastation of the COVID-19 pandemic since 2020 is a "bloody
warning" of ecosystem imbalance, revealing the crucial significance of biodiversity conservation for human
health.

3. China's Solutions and Practices in Ecological Governance

3.1 Strategic Deployment and Achievements in Ecological Restoration

Faced with the global ecological crisis, China has elevated ecological civilization construction to
the level of "a fundamental plan concerning the sustainable development of the Chinese nation."” In the five
years since the implementation of the Yangtze River protection strategy, the proportion of sections with
excellent water quality in the main stream of the Yangtze River has increased from 82.3% to 97.1%, and
the Yangtze finless porpoise, known as the "Yangtze River spirit,” has reappeared in the Yichang section
of the river. In Saihanba, three generations spent decades creating a million-mu forest, not only curbing the
spread of sandstorms in northern Xinjiang but also becoming a "green barrier" for improving air quality in
North China. These practices fully verify the scientific nature and effectiveness of "integrated protection
and systematic governance of mountains, rivers, forests, fields, lakes, grasslands, and deserts."

3.2 Institutional Innovation: Building the "Four Pillars and Eight Beams" of Ecological Governance
China provides a solid guarantee for ecological governance through institutional innovation: the central
environmental protection inspection has continued its efforts, holding 26,000 people accountable within
five years, forming a powerful regulatory deterrent; the ecological compensation mechanism has achieved
full coverage of all 31 provinces, autonomous regions, and municipalities in China, with compensation
funds exceeding 200 billion yuan in 2022, promoting coordinated regional ecological protection and
development; and the environmental public interest litigation system, implemented for ten years, has
cumulatively recovered over 30 billion yuan in ecological losses, providing judicial protection for the
ecological environment. Driven by both the rule of law and the market, China's carbon dioxide emissions
per unit of GDP have decreased by 50.8% compared to 2005, exceeding the phased emission reduction
target.
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3.3 Technological Empowerment: Opening a New Dimension for Ecological Governance
Technological innovation provides crucial support for ecological governance: atmospheric pollution source
apportionment technology accurately identifies the main sources of PM2.5, providing targeted solutions for
pollution prevention and control; remote sensing satellites construct an integrated space-ground ecological
monitoring network, enabling dynamic supervision of the ecological environment; the world's largest
carbon market covers 4.5 billion tons of carbon dioxide annually, providing market mechanism guarantees
for low-carbon transformation. In Anji, Zhejiang, the "Ecological Brain" digital platform integrates
comprehensive data on mountain and water resources, achieving precise and intelligent ecological
governance, providing a "Chinese model" for global rural ecological governance.

4. A Global Perspective on Ecological Security Community

4.1 A Comparative Study of Differentiated International Ecological Governance Paths

Global ecological governance exhibits significant differences in its pathways: The EU has invested
over €1 trillion in the Green New Deal to promote climate neutrality, but faces growing pains during its
energy transition, such as energy supply shortages and rising industrial costs; the US has invested $369
billion in clean energy through the Inflation Reduction Act, but its historical carbon emissions debt remains
unpaid, and domestic policy coherence is insufficient; developing countries are constrained by both funding
and technology, resulting in slow progress in ecological governance—for example, the Congo Basin
rainforest protection faces a dilemma between the right to development and the right to ecology,
highlighting the complexity and imbalance of global ecological governance.

4.2 Game and Cooperation in Climate Negotiations From the signing of the Paris Agreement to the
establishment of the Loss and Damage Fund, global climate negotiations have consistently progressed
through a process of "game™ and "cooperation." China has proactively pledged to cease constructing new
overseas coal-fired power projects and promoted the implementation of the Kunming-Montreal Global
Biodiversity Framework, demonstrating its responsibility as a major power. However, the promised $100
billion annual climate funding from developed countries has yet to be delivered, and disagreements between
North and South countries on issues such as "historical responsibility determination” and "financial and
technical support" persist, highlighting the urgent need to restructure the global climate governance system.

4.3 Practical Breakthroughs of the "Community of Shared Future for Mankind™ Concept

The "Community of Shared Future for Mankind™" concept has provided a new path for global
ecological governance: the Belt and Road Initiative's green investment principles have attracted the
participation of financial institutions from over 40 countries, promoting the greening of transnational
investment; the China-Africa Green Innovation Program has implemented over 200 low-carbon projects,
contributing to Africa's sustainable development; and the ASEAN Low-Carbon Cities Network has
absorbed over 30 cities, promoting regional low-carbon cooperation. These practices demonstrate that green
development is not a "zero-sum game,” but an inevitable choice for global mutual benefit and win-win
outcomes, reshaping a new paradigm for global ecological governance.

Standing at the crossroads of human civilization's evolution, ecological security has transcended the
traditional scope of security, becoming a fundamental issue concerning the survival of species. From the
battle to protect the ecological environment of the Yellow River's "U-shaped bend"” in China to the "Green
Great Wall" project in Africa, from warnings of the thawing of Arctic permafrost to the "climate migration”
crisis in Pacific island nations, humanity is racing against time. This "civilizational test" offers no retakes;
only by reconstructing the relationship between humanity and nature with the wisdom of a "community of
life" can we safeguard the most universally beneficial well-being of "green mountains and clear waters" for
future generations. Only when the pine forests of Saihanba resonate with the rain in the Amazon, when the

152



Bectuuk MAHDb Tom 30, Ne 4, 2025 VestniklAELPS

azure waves of the Yangtze River dance with the clear streams of the Rhine, can humanity truly compose
the eternal symphony of life and health.

5. Building Global Consensus for a Shared Climate Future

5.1 A Critical Moment for Global Climate Governance

The Fifth United Nations Climate Change Conference (COP28) was held in Dubai, UAE, from
November 30 to December 12, 2023. At that time, the global climate crisis was intensifying: extreme
weather events were frequent, sea levels were rising rapidly, biodiversity was declining sharply, and 2023
was recorded as the hottest year on record. Meanwhile, significant differences existed in the progress of
countries in implementing the Paris Agreement, and the needs of developing countries in terms of funding,
technology, and capacity building were not being fully met. Against this backdrop, COP28 became a crucial
juncture for promoting global climate action, with core objectives including accelerating energy transition,
enhancing climate resilience, and fulfilling climate finance commitments made by developed countries.

5.2 Achievements and Controversies Coexist

The core topics and progress of this conference are as follows:

* **Global Stocktake:** As the first comprehensive assessment since the Paris Agreement came
into effect, the results showed that global emissions reduction efforts have fallen far short of the goal of
limiting global warming to well below 1.5°C. The conference ultimately adopted a resolution calling on
countries to double their renewable energy capacity and double their energy efficiency by 2030.

* **Fossil Fuel Controversy:** After several rounds of intense negotiations, the conference reached
a historic agreement, explicitly proposing for the first time a "transition away from fossil fuels," but without
using the strong term “"phase out.”" This reflects the power struggle between oil-exporting countries and
climate-vulnerable nations, highlighting the complexity of the global energy transition.

* **_oss and Damage Fund Launched:** The Loss and Damage Fund, established at COP27 in
2022, completed its operational mechanism design at this conference. The UAE, the EU, and other parties
pledged approximately $700 million in initial funding, but this amount still falls far short of the actual needs
of developing countries in addressing climate disasters.

Climate finance gap: For the first time, developed countries have publicly acknowledged that they
have not fulfilled their commitment to provide $100 billion in climate assistance annually by 2020, while
stating that they will make up the funding gap by 2025 and launch negotiations on a new climate finance
framework.

5.3 Challenges from Commitment to Action

COP28 injected new momentum into global climate governance, but the implementation of the
resolution still faces multiple challenges:

1. Doubts about Implementation: The fossil fuel transition lacks a clear timetable and quantifiable
indicators, and some countries may delay the transition process through "technical loopholes” (such as
expanding the scope of the "natural gas exception™).

2. Need for Improved Funding Mechanisms: The Loss and Damage Fund is limited in size, and key
issues such as long-term funding sources and allocation mechanisms remain unresolved, making it difficult
to sustainably support climate action in developing countries.

3. Continued Disputes over Fairness: Developing countries demand that developed countries
assume "historical emissions responsibility” and increase public funding support; while developed
countries prefer to promote private sector participation in financing, and the differences between the two
sides may continue into COP29.
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In summary, COP28 took a crucial step amidst controversy, marking a shift in global climate
governance from "goal setting” to "concrete action." However, the realization of the vision of the Paris
Agreement depends on whether countries can translate political commitments into concrete policies and
achieve deeper cooperation in areas such as technology sharing, financial support, and responsibility
sharing. The window of opportunity for humanity to address the climate crisis is shrinking, and COP28 is
not only a milestone but also the starting point for a new round of global climate action.

6. The Fifth United Nations Conference on Climate and Sustainable Development Goals

With the intensification of global climate change and the worsening of environmental degradation,
the international community's focus on "coordinated advancement of sustainable development and climate
action" has reached an all-time high. The Fifth United Nations Conference on Climate and Sustainable
Development Goals (hereinafter referred to as the "Rio Conference™) will be held in Rio de Janeiro, Brazil,
from September 7-9, 2024. Continuing the spirit of the 1992 United Nations Conference on Environment
and Development ("Earth Summit"), it aims to promote coordinated global action to address climate change
and accelerate the implementation of the 2030 Sustainable Development Goals (SDGS).

6.1 Core Issues Revealed at the Conference

1. The Urgency of the Climate Crisis is Prominent: In recent years, extreme weather events have
become more frequent and recurring globally—heat waves have broken historical records, massive floods
have triggered disaster chains, and forest fires continue to spread, directly threatening human survival and
socio-economic development.

2. Lagging Progress on Sustainable Development Goals: The UN 2023 Sustainable Development
Goals Report shows that progress on many core goals (such as eradicating extreme poverty, providing
access to clean energy, and protecting terrestrial ecosystems) is far below expectations, with approximately
50% of SDG indicators facing the risk of stagnation or regression.

3. Shortcomings in the Global Governance System: Although documents such as the Paris
Agreement and the Glasgow Climate Convention provide a framework for global climate action, the
combined efforts of national emission reduction commitments are still insufficient to achieve the goal of
controlling global warming by 1.5°C, necessitating more binding action mechanisms and coordination
solutions.

6.2 Core Objectives of the Rio Conference

1. Strengthen Climate Commitments: Urge countries to update their Nationally Determined
Contributions (NDCs), set stricter medium-term (2030) and long-term (2050) emission reduction targets,
and ensure consistency with the "net-zero emissions" vision of the Paris Agreement.

2. Promote Green Economic Transition: Advocate for increased investment in renewable energy,
accelerated research and application of low-carbon technologies, and the construction of sustainable
infrastructure to reduce dependence on fossil fuels and build a "low-carbon, circular, and efficient”
economic system.

3. Promote Equitable and Inclusive Development: Focus on the specific needs of developing
countries, urge developed countries to fulfill their climate finance and technology transfer commitments,
avoid exacerbating global development inequality during the “green transition," and prevent the widening
of the "green gap."

4. Integrate Climate and SDG Actions: Emphasize the synergistic effects of climate action and the
SDGs, such as deeply integrating "Clean Energy Access” (SDG7) with "Climate Action” (SDG13), and
enhance the effectiveness of global sustainable development through an “integrated approach.”

6.3 Key Insights from the Conference
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1. Multilateralism Remains the Core Path: The Rio Conference provided a dialogue platform for
governments, international organizations, businesses, and civil society, reaffirming that multilateral
cooperation is the only option for addressing the global ecological crisis and necessitating the strengthening
of the UN's core coordinating role in global governance.

2. Green Transition Needs Accelerated Implementation: The conference clarified that key sectors
such as global energy, agriculture, industry, and transportation require "comprehensive transformation”—
through policy guidance, market incentives, and technological innovation—to promote the upgrading of
high-carbon industries to low-carbon models and avoid "locking in" to a high-carbon development path.

3. "Fair Transition" Requires Special Attention: The conference emphasized the need to protect the
rights of vulnerable groups during the green transition, particularly communities reliant on traditional
energy sources, low-income groups, and developing countries. "Inclusive transition" should be achieved
through social security, skills training, and financial support.

4. Diverse Stakeholder Participation is Indispensable: The conference placed particular emphasis
on the roles of youth, indigenous peoples, and grassroots organizations, encouraging their participation in
policy-making and practical action. "Broad empowerment” enhances the representativeness and
enforceability of climate and sustainable development actions.

6.4 Long-Term Prospects of the Conference

Despite the multiple challenges facing global ecological governance, the Rio Conference still points
the way for future action and is expected to have a profound impact in the following areas:

1. Improving Policy Implementation and Monitoring Mechanisms: Promoting the establishment of
a "Global SDG and Climate Action Review System" to ensure that national commitments are effectively
implemented through regular assessments, transparent reporting, and accountability mechanisms.

2. Innovating Climate Financing Models**: Exploring diversified financing mechanisms that "guide
public funds and follow up with private capital,”" promoting tools such as carbon pricing, green bonds, and
climate insurance, while expanding the scale of the "Loss and Damage Fund" and improving the efficiency
of fund utilization.

3. Deepening Technological Cooperation and Sharing**: Promoting the global sharing of key
technologies such as artificial intelligence, carbon capture, utilization and storage (CCUS), smart grids, and
ecological restoration, and establishing a "Low-Carbon Technology Cooperation Platform™ to help
developing countries overcome technological bottlenecks.

4. Promoting the Globalization of Local Actions: Incorporating city- and regional climate initiatives
(such as the C40 Cities Climate Network and regional ecological protection alliances) into the global
governance agenda, accelerating the global sustainable development process through a "local practice -
global promotion™ path.

In conclusion, the Rio conference was not only a specialized meeting on "Climate Action and
Coordination of the SDGs," but also a "crucial step™ in humanity's response to existential challenges. Its
success depends on the political will of participating countries, the resource investment of the private sector,
and sustained public participation. If all parties can transcend short-term interests and genuinely implement
the principle of "common but differentiated responsibilities,” this conference may become a "turning point"
in the global green transformation, laying the foundation for the sustainable development of human
civilization.
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