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BAJKAEMBIE YMTATEJIN!

Mepen BaMu odyepenHOM BbiMyCK XypHana «Poccuickasa ApkTuka»!
M cerogHs, B KaHyH HoBoro 2023 roga, MHe XoTenocb 6bl
MOroBOpuTb O TPYAOEMKOM N KPOMOTNMBOM paboTe peLeH3eHToB
Hay4HOro XYypHasna. Ha noBepXHOCTN — sspkas 06110)KKa M aKKypaTHO
CBepCTaHHble CTaTbM, HO NMpPeALEeCcTBYET BbIMyCKYy OrpoMHasi paboTta
Hay4YHbIX PELLEH3EHTOB M BCel peaakumnm. Kaxaas nybnnkauyms
NpoOXOANT ABOMHOE, @ MHOrAA M TPOMHOE Crnenoe peueH3npoBaHue,
B paMKax KOTOPOro He TOMIbKO AAeTCs oueHKa AOCTOMHCTB U
HeAOCTaTKOB Hay4HOM CTaTbW, HO U BeaeTca 6onbliasa paboTa ¢
KaxkabiM aBTopoM. CTaTbs TwWaTeNnbHO AopabaTbiBaeTCs C Lesbto
rPaMOTHOIro AOHECEHUS Pe3yNbTaTOB Hay4YHbIX U3bICKAHUI A0
LWNPOKOM ayaANTOPUN. 3a4acTyto peLieH3eHTbl M aBTOp HE NPUXOASAT
K COrflacuto, 1 CcTaTbs BbIHYXXAEHHO OTK/IOHSAETCS, @ MHoraa
pa3BepHyBLUIAsCSA HayyHas ANCKYCCUS MpUBOAUT K HOBbIM, bosee
MHTEpEeCHbIM pe3sysibTaTaM.

PeueH3eHT — 3TO BCerga aKCcnepT B NpeaMeTHon obnactu
OLleHMBAEMOW CTaTbM, 0bnagaoWwmin CaMbiMM COBPEMEHHbIMU
3HaHUSMN. OCHOBHbIMK TPebOBaHMAMM HalLEeN pedakummn K
pPELIEH3EHTY, KPOME ero BbICOKOW KBanndukauum, aBnsieTcs
cobntoaeHne OCHOBHbIX 3TUYECKNX NMPUHLMMNOB peLeH3MpoBaHus, a
MMEHHO: COXpaHeHMe aHOHUMHOCTU peLeH3npoBaHnA, OTCYTCTBUE
npeaB3saTOCTU N NpeaybexaeHu, yeaxeHune K pabote aBTopa u ero
CYXAEHUSM.

Pepakums xypHana «Poccuiickas ApTuka» McCKpeHHe bnarogapHa
HalMM 3KCnepTaM-peLeH3eHTaM, paboTalowmm Bceraa C NosHoM
oTAa4yeln M BbICOKOM OTBETCTBEHHOCTbLIO 3a pe3ysibTaT. Bbl aenaete
Hall XYpHana NOo-HACTosLWeMY Ka4yeCTBEHHbIM, OTpa)katowmm
HOoBeWwWwMe pe3ynbTaTbl GyHAAMEHTANbHbIX U NPUKNAAHBIX
nccnenoBaHuUn ana Hy»xa ApKTUKnM. CeroaHs Hall XYypHars, He TONIbKO
Hay4yHoe M34aHune, HO N AUCKYCCMOHHas niowaaka onas yyeHblx co
BCEro Mmpa, cneumanusnpyomxca Ha nccnegoBaHmsax, paspabotke
M BHEAPEHUN MHHOBALMOHHbIX peLleHnii B LMPKYMMNOSSIPHOM
MpoCTpaHCcTBe.

B npeaasepuun Hosoro 2023 roga s »kenaw BaM HOBbIX OTKPbITUIA U
OOCTUXEHWMN, YCNELIHbIX NMPOEKTOB N MHTEPECHbIX Lenein!

Bcerpga Bauw,
XKypHasn «Poccuiickas ApkTuka»!

C yBaxeHunem,
naBHbIV peaakTop,
Kupa 3mneBa
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AHAJIN3 COCTOSAHUA 340POBbA HACEJIEHUA
BO BBAUMOCBA3UN C KAHYECTBOM NMNTLEBOU
BOAbl B MYPMAHCKOU OBJIACTU

A.A. KoBLios!
H.A. TuxoHoBa*

, l0.A. HoBukoBa?
, B.H. ®epopos>
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1 ®BYH «CeBepo-3anagHbiii Hay4YHbI LEHTP MrmeHbl U 06LEeCTBEHHOIO 340POBbS»,
oTAEN uccnenoBaHuin cpeabl 06UTaHns M 340poBbS HaceneHns B A3PO,
CaHnkTt-lMeTepbypr, Poccus; ®re0Y BO «CeBepo-3anaaHbin rocyAapCTBEHHbIN
MeaNLUNHCKUIA YHMBepcuTeT nmeHn U.M. MeuHnkosa» MunHsgpasa Poccun,
Kadeapa rurmeHbl yCNoBuiA BOCNUTaHUSA, 0bydyeHus, Tpyaa v paanaunoHHOM
rurvenbl, CaHkT-MeTepbypr, Poccunsa. K.M.H.

a.kovshov@s-znc.ru
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CaHnkTt-lMeTepbypr, Poccus

j.novikova@s-znc.ru
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AHHOTaUuA:

BBepgeHme. [lnTbeBass BOAA SABMASETCAS OAHMM U3 BaXXHEWLIKNX
dakTopoB cpeabl 0buTaHus, onpedensitowmMm 340pPOBbe 4enoBeKka, 4To
TpebyeT noucka NPUYNHHO-CIIEACTBEHHbIX CBSA3EM Mexay 3arpsisHe-
HMEM TMUTbLEBOW BOAbI U MOBbILWIEHHONW 3a601€BAEMOCTbIO HacCeeHus.

Matepunanbl “ MeToAabl uUccnepaoBaHuA. l3yyanca  ypoBeHb
3aboneBaemMoctn Hacenenumss MypmaHckon o6bnactm 6onesHsamMu, ac-
COUMMPOBAHHbLIMM C KA4YeCTBOM MWUTbLEBOW BOAbl. AHaNM3MPOBaNoOCh

KayeCcTBO MUTbEBONM BOAbl, MPOBOAWMJICA pacyeT KaHLEpOreHHOro pucka,
CBSI3@aHHOIO C MOCTYMJIEHNEM 3arpA3HSAIOLMX BELECTB U3 MUTLEBON BOAbI.
Pesynbtartbl. TepputopusMn Hebnarononyymss nNo KayecTBy MNUTbLEBOWN
BOAbl ABNSAOTCA . KNpOBCK M NeyYeHrckmin paoH, NpUOpUTETHbIE 3arpss-
HUTENU MNUTbLEBOW BOAblI — AMOMUHUIMA U HUKeNb. B lMeuyeHrckom paroHe
OTMeYaeTCsl MoBbieHHass 3aboneBaeMocTb 60M€3HSMW KPOBWU, OpPraHoB
NnULLEBAPEHNS, HEPBHOWM CUCTEMbI, KOXM U MOAKOXHOM K/IeTYATKM, @ TaKxke
XeHckuM 6ecnniogmneM. Hanbonee BbiCOKMe ypoBHM 3aboneBaeMocTu 3/10-
KayeCTBEHHbIMW HOBOOGPA30BaHUSMU PErucCTpUpyloTCs B . MypMaHcke.
BbiBoAabl. Ponb antoMuHus B OpMMPOBaHMKM YPOBHS 3aboneBaeMoCcTu
HaceneHus r. KupoBcka He yCTaHoBneHa. Bo3aencreme HUKenNs Ha 340-
poBbe HacesieHus [leyeHrckoro panoHa MOXEeT ObiTb CBA3aHO C pa3Bu-
TUEM >XeHCKOoro 6ecnsioams, a Npyv HaKOXHOM AENCTBMW — C pPa3BUTUEM
KOHTAKTHOIo AepmaTtuTta, 0ZHaKo TpebyeTcsa YyTOYHEHME
BKJlada WHbIX (aKTOpPOB pWUCKa, BK/O4Yasl BO3AENCTBME  HUKe-
N9 n ero coeguHeHUMm B paMKax npodeccMoHasibHON AesTeNbHOCTU.
BnnsaHne KaHUEpPOreHOB, MPUCYTCTBYHOLWMX B TMUTbEBOM BOAe, Ha
dopMMpoBaHMe [OMONHUTENbHbLIX Clly4yaeB 3/10KauYeCTBEHHbIX HOBOO-
6pazoBaHuii B MypMaHckon obnactu npeacraBisieTCs He3HAUYUTEbHbIM.

KnroueBble cnoBa: KayecTBO NUTbLEBOW BOAbl, 340POBbE HACENEHMUs,
NPUYNHHO-CNIEeACTBEHHbIE CBS3M, MypMaHckas o6nacTb

A.A. KoBwos, 10.A. Hosukosa, MN.0. MscHukos, H.A. TuxoHoBa, B.H. ®eaopos, /].C. VcaeB

AHAJIN3 COCTOSIHUS 340POBbSI HACEJIEHWS BO B3AUMMOCBSA3M C KAYECTBOM MUTLEBOV BO/Abl B MYPMAHCKOU OBJIACTU
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ANALYSIS OF POPULATION HEALTH IN RELATION TO
DRINKING WATER QUALITY IN MURMANSK OBLAST

A.A. Kovshovt ©27, Yu.A. Novikova2 £, I.0. Myasnikov3 2/,
N.A. Tikhonova# “, V.N. Fedorov> , D.S. Isaev®

! North-West Public Health Research Center, St.-Petersburg, Russian Federation;
North-West State Medical University named after I.I. Mechnikov,

St. Petersburg, Russian Federation. Ph.D. medicine.

a.kovshov@s-znc.ru

2 North-West Public Health Research Center, St.-Petersburg, Russian Federation
j.novikova@s-znc.ru

3 North-West Public Health Research Center, St.-Petersburg, Russian Federation.
Ph.D. medicine.
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4 North-West Public Health Research Center, St.-Petersburg, Russian Federation
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5 North-West Public Health Research Center, St.-Petersburg, Russian Federation
v.fedorov@s-znc.ru

& North-West Public Health Research Center, St.-Petersburg, Russian Federation
d.isaev@s-znc.ru

Abstract:

Introduction. Drinking water is one of the most important environmental
factors that determines human health, which requires a search for causal
relationships between drinking water pollution and increased incidence of
the population.

Materials and methods. We studied the incidence level of Murmansk
Oblast (Russia) population with diseases associated with the drinking
water quality. We also analyzed the drinking water quality, and calculated
the carcinogenic risk associated with the intake of pollutants from drinking
water.

Results. The risk areas in terms of drinking water quality are the city of
Kirovsk and Pechenga district, the priority pollutants of drinking water are
aluminum and nickel. In Pechenga district, there is an increased incidence
of the blood diseases, digestive organs, nervous system, skin and
subcutaneous tissue, as well as female infertility. The highest incidence
rates of malignant neoplasms are recorded in the city of Murmansk.
Conclusions. The aluminum role in the formation of the incidence level
in the Kirovsk city population has not been established. The nickel impact
on the health of the Pechenga district population may be associated with
the development of female infertility and the development of contact
dermatitis, in case of cutaneous action. However, the other risk factors
contribution, including exposure to nickel and its compounds in the
professional activities framework, needs to be clarified. The carcinogens
influence present in drinking water on the additional cases formation of
malignant neoplasms in Murmansk Oblast seems to be negligible.

Keywords: drinking water quality, public health, cause and effect
relationships, Murmansk Oblast

BBepeHue

CoxpaHeHue 340poBbsa Ntoger n obecneyeHne 61aronpusTHON OKpyXaloWen cpeabl
OCTaeTCs B KayecTBe OAHOW M3 cTpaTtermyeckux sagaud Poccuimnckon degepaummnt. Cpean
MPUYNH, OKa3blBalLWKMX HEraTUBHOE BAUSHME Ha 340poBbe HaceneHusd, Ao 30 % npuxo-
OVTCS Ha Bo3gencTtBue hakTopoB OKpyXawueln cpeabl [1]. B aToin cBa3n Bce 6onbliee
3HayeHuMe cTanm npmobpeTaTb BONPOCHI CaHUTapHO-3NMAEMMNONOrnYeckoro 6naronony4ms
HaceneHus, B TOM 4yucne obycnoBneHHble BOAHbIM (PaKTOPOM, €ro KOSMYeCTBEHHbIMU U
KauyeCTBEHHbIMU XapaKTepUCTUKAMMN.

MnTbeBas BoAa ABASIETCS OAHUM M3 BaXHenwmnx dakTopoB cpeabl 0b6uTaHus, onpege-
nawmMM 340poBbe yenoseka [2, 3, 4]. HekauecTBeHHas nuTbeBas BOAA MOXET CTaTb
1 depepanbHbiv 3akoH OT 30.03.1999 N? 52-03 «O caHMTapHO-3NUAEMNONOrMYECcKoM 61arononyymmn HaceneHms»

A.A. KoBwos, 10.A. Hosukosa, M1.0. MscHukos, H.A. TuxoHoBa, B.H. ®egopos, [.C. VcaeB . .
AHAJIN3 COCTOSIHMNSA 3[J0POBbS HACEJIEHNS BO B3AMMOCBS3M C KAYECTBOM MUTBEBOU BOAbl B MYPMAHCKOUW OBJIACTU
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MPUYNHON BO3HUKHOBEHWUS MHAEKLMOHHbIX WU Mapa3mTapHbiX 3aboneBaHnii, a Takxe 3a-
6oneBaHnii HenHdEKUNOHHON nNpupoabl [2, 5, 6, 7]. BceMnpHas opraHm3auus 34paBo-
oxpaHeHus (BO3) B KayecTBe MPMOPUTETHBIX XMMUYECKNX BELLECTB, A1 KOTOpbIX nMme-
I0TCSA MpsiMble AOKa3aTeNbCTBa BO3AENCTBUS Ha 340pOBbe YesloBeKa Yyepes NMUTbEBYHO
BoAy (C y4yeToM CpaBHMUTENbHO HU3KUX KOHLUEHTPaLUMA M MOrMIOLWEHHbIX A03), BblaenseTr
MblWbSK, GTOPMAbI, HUTPaTbl, CBMHEL, N MapraHey. [MoaToMy K yncny 6onesHemn, NnoTeHUN-
a/IbHO CBSI3aHHbIX C M3ObITOYHbIM (peXxe HeAOCTaTOUYHbIM) COoAEP)XXaHMEM XMMUYECKNX Be-
LeCcTB B NMUTbEBOW BOAE, B NepPBYI0 ovepeab OTHOCATCSH OTpaBfieHNe MblWbSKOM, OTpasne-
HMe CBMHLOM, (bII00PO3, METFrEMOrNobMHEMUSA U aHEMUS. TeM He MeHee, Ha permoHanbHOM
YPOBHE ApYyrue BellecTBa B MNOBbIWEHHbIX KOHLEHTPaUNAX TakXe MOryT paccMaTpMBaTbCs
KaK NOTeHUManbHble NCTOYHUKM Bpeaa 340pOBbto YesioBeka. Kpome Toro, HeKoTopble Xu-
MUYecKme BellecTBa B NUTbEBOM BOAE He OKa3blBalOT CYLLECTBEHHOIO BAUSIHMS Ha PUCKMU
3[0pOBbI0 HaceneHus (Hampumep, MOBbIWEHHbIE KOHLEeHTpauMu xenesa), HO Npu 3TOM
yXyAwawT notpebutenbckme CBOMCTBA BOAbl. DTO MOXeT MPUBECTU K TOMY, YTO MnoTpe-
6uTenn oTKaxyTcs OT TaKOW NUTbEBOW BOAbl M ByAyT MCNOMb30BaTb 3CTeTUYeckn 6onee
npuUemMsieMyto BoAy, HO MoTeHUMabHO MeHee 6e3onacHyto [8].

Mo AaHHbIM KUccrenoBaHUA B NUTbEBOW BOAe psiAa HaceneHHbIX MyHKTOB MypMaHCKOM
obnactn oTMeyaeTcs MNpeBbilleHMEe TMIMEeHUYECKNX HOPMaTWUBOB KOHLEHTpauuin antoMu-
HUA, Xenesa, HUKens, xJopodopMa M APYrMxX BELECTB?, UYTO cOo34aeT NPeanocblIKN K
yBe/IMYEHMIO PUCKa HapyLeHUi 340p0Bbs, CBA3AaHHbIX C MOCTYMIEHWEM AaHHbIX BeLLeCTB
B OpraHuM3M 4yesioBeKa B cocTaBe NuUTbeBon BoAbl [9]. CneayeT oTMeTUTb, UTO MypMaHcKas
obnacTtb HaxoaAUTCS Ha NepBoOM MecTe cpean cybbekToB Poccuiickon ®eaepauumn, rae 3Ha-
YeHWs LeneBoro nokasartens, 3annaHnpoBaHHble peaepasnibHbiM NPOEKTOM «Hncrasa soga»
Ha 2021 r., He gocTurHyTbl® . MoMMMo aTOro, MypmaHckas 06n1acTb HaXoAUTCSH Ha BTOPOM
MecTe (nocne Tomckon 061acTi) No nokasaTtento yaenbHoro Beca sogonposoaos (57,97%), He
COOTBETCTBYHOLWMX TpeboBaHNSAM CaHUTapHOrO 3aKOHOAATeNbCTBA MU3-3a OTCYTCTBUS Heob-
XOAMMOro KOMMJIEKCA OUYMCTHbBIX COOPYXEHWUN.

3aboneBaeMocCTb HaceneHms B MypmaHckol obnactu no BceM knaccam 6onesHen, ycpea-
HeHHas 3a 2007-2019 rr., xapakTepmayeTcsa He3HaunTenbHbIM (B 1,07 pa3a) npesbllieHneM
CpefHUX pOCCUIACKMX ypoBHen 3abonesaeMocTn. BmecTte ¢ TeM, B MypMaHcKoin obnactum
BblAENSATCA TeppuUTOopuUmM Hebnaronony4yms, Xxapakrepusyrwmecs 3Ha4YnTenbHbIM NpPeBbI-
weHmnem 061acTHOrO ypoBHS MO MokasaTensMm nepeBuyHon 3aboseBaemMocTn: KoBAopCKumn
1 KonbCkui parioHbl, a Takxe ropoga MypmaHck, Knposck [10].

Llenbto nccnenoBaHms SIBASIETCS MOUCK BO3MOXHbIX MPUYMHHO-CNEACTBEHHbIX CBSA3EN
Mexay 3arps3HeHuMeM MUTbeBOW BOAblI W MOBbIWEHHOW 3ab60/1eBaeMOCTbl0 HaceneHus
MyHMUuMnanbHbiX o6pa3oBaHnii MypmaHckon obnacTu.

MaTtepuanbl 1 MmeToabl

Ncnonb3oBanucb pesynbTaTbl BeAeHMS COUMANbHO-TMIMEHMYECKOr0 MOHWUTOPUHra
B MypmaHckoin obnactm 3a 2016-2020 rr. no pasgenaMm <«340pOBbe HaceneHus» u
«MuTbeBass BOAA CUCTEM LIEHTPanM30BaHHOIO XO3SMCTBEHHO-NMUTLEBOrO BOAOCHabXe-
Hua». N3yyancsa ypoBeHb 3aboneBaeMoCTVM HaceneHuss MypMaHckoih obnactu B uLesoM
M OTAENbHO MO MYHMUMMNaAbHbIM paoOHaM HO30A0rM4yeckMMmn copMmaMm m knaccamm 6o-
nie3Hel, noTeHuManbHO CBA3aHHbIMM C noTpebneHmem nuTbeBon BoAbl [8]. AHanusunpo-
BasINCb pe3ynbTaTbl NabopaTOpHbIX MCCAefoBaHMn KayecTBa MUTbEBOM BOAbl B TOYKaX
MOHWTOPWHIra nepeg nogadver B pacnpeiennTesibHYy0 CETb U B pacrnpenesnTesibHOW ceTn
HaceneHHbIX NYHKTOB MypMaHckon obnactu, nposoammbix B 2016-2020 rr.*: oueHuBa-
JIOCb COOTBETCTBME TUTMEHWNYECKMM HOPpMaTMBaM 3HaueHW MUKPOBMONOrnyeckmx, op-
raHonenTnyecknx, o06ob6LEeHHbIX MoKasaTenem M KOHLEHTpauui XMMMYECKUX BeLlecTs,
COrslacHo MeToamKe® MpoBOAWMSICS pacyeT 3HaYeHWUI KaHUEPOreHHOro pmcka, CBsi3aHHOro
C MNOCTYMNJ/IEHMEM XMMUYECKUX BELLEeCTB M3 MUTbEBOM BOAbI: XN0OpodopM, cBMHeL, 6poM-
avxnopMeTtaH, ambpomMmxnopMeTaH. [ONONHUTENbHO aHanm3mpoBanacb 3abosieBaeMoCTb
HaceneHus MypmaHckol obnactm, B TOM 4yncie B paspese MyHMUMNasabHbIX panoHOB, Mo
dopmamM denepanbHOro cratuctmyeckoro HabnaeHus N2 7 «CeegeHns o 3/10KayeCcTBeH-

2 O CcoCTOSIHMKM CaHUTapHo-aNuaeMmonormyeckoro 6narononyumnsa HaceneHms B MypmaHckon obnactu B 2021 roay:
MaTtepwarnbl ans roc. goknaga / nos pea. MNaBHOro rocyaapCcTBEHHOrO CaHUTapHOro Bpaya no MypMaHckol obnactm

CepreeBa A.A. MypmaHck: YnpasneHune PocnotpebHaasopa no MypmaHckorn obnactu, 2022. 212 c.

3 O cocTosiHMKM caHuTapHo-aNuaeMmonormyeckoro 6narononyumnsa HaceneHms B Poccuiickon ®epepauunm B 2021 roay:
lFocynapcTBeHHbIV Aoknaa. M.: ®deaepanbHas cnyxba no Haasopy B cdepe 3almTbl Npas notpebuteneii n 6narononyyns
yenoBeka, 2022. 340 c.

4 CBuMAeTenbCTBO O roc. perncrpaumm 6a3bl gaHHbix N2 RU2022622066. Poccuiickas denepaums. PesynbTtaThl
nccneaoBaHU NUTbEBOKM BOAbI LLEHTPaNM30BaHHbIX CUCTEM BOAOCHabxeHs MypMaHcKkol 061acTu ANsi KOMMEKCHOro aHanmsa u
OLLEeHKM pucKa 340poBbio HaceneHms: (RU) — N2 2022621824: 3asgBneHo: 22.07.2022: onyb6nmkoBaHo 17.08.2022.

Bron. N2 8. / HoBukoBsa 0.A., TuxoHoBa H.A., ®epopos B.H., KoBwos A.A., MacHukoB U.0.; 3aaButenb n npasoobnagartenb
depepanbHoe 6laXeTHOe yupexzaeHue Hayku «CeBepo-3anafHblii Hay4YHbld LEHTP rMrueHbl M 06WecTBEHHOro 340POBbs»
(®BYH «C3HL rurmneHbl n obwecTBeHHOro 340POBbS»)

5 P 2.1.10.1920-04. PykoBOACTBO MO OLEHKE pUCKa AJ15 340POBbsl HAaCENEeHUS NPU BO3AENCTBUM XUMUYECKNX BELLECTB,
3arps3HAOLWMX OKpYXatoLlyto cpeay

A.A. Kosuwos, fO.A. HosukoBa, 1.0. MscHukos, H.A. TuxoHosa, B.H. ®egopos, 4. C. Vcaes
AHAJIN3 COCTOSIHNSA 340POBbS HACEJIEHUS BO B3AMMOCBS3M C KAYECTBOM MUTBLEBOV BO/Abl B MYPMAHCKOUW OBJIACTU
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HbIX HOBOO6pasoBaHusax», N 12 «CeegeHuns o uncne 3aboneBaHunii, 3aperMcTpmMpoBaHHbIX
Yy NaumMeHToB, MPOXMBAKWMX B panoHe obcnyxmBaHMa MeAMUMHCKOM opraHusaumm» 3a
2016-2020 rr., a Takxe ¢dopMbl OTpacneBoro cratucTtnyeckoro Habnwaenms N2 23-09
«CBegeHns o BCMbllKaX MHPEKUMOHHbIX 3aboneBaHnii». Matepunanbl nccnegoBaHums npe-
AocTasneHbl YnpasneHmeMm PocnoTpebHaasopa no MypmaHckor obnactu. NMomMmMMo aToro
MCNO/b30BaANCb MaTepuanbl 6asbl AaHHbIX O 3/10KAYeCTBEHHbIX HOBOOOpasoBaHMAX B
MypmMaHckol obnactm®.

MpoBoannocb ycpeaHeHne ypoBHen 3abonesaemoctu 3a 2016-2020 rr. c nocneayowmm
pacyeToM 3aboneBaemoctn Ha 100000 HaceneHmnsa Bcex Bo3pacTtoB. Onpepensnncb Tep-
puTOopMK Hebnaronosyyns No KOHLEHTpaunn 3arpsasHsaoWnX BewecTs B NUTbeBON BoAe
M ypoBHto 3aboneBaemoctn. Ans yrnybneHHoro aHannsa 3abosieBaeMoCTN 3/10Ka4YeCTBEH-
HbIMW HOBOOBpa3oBaHMAMM BbibpaHbl ropoga MypmaHck n OneHeropck, KonbCkuin panoH
KaK MyHuUMNanbHble 06pa3oBaHusl, XapaKTepusyrLwmecs MakCMMasabHbIMMU KOHLEHTPaLK-
AMU xnopodopMa U ApYyrux KaHLEpOreHoB B NUTHEBOM BOAE.

Pe3ynbTaThl

Mo gaHHbLIM OpMbl OTpacNeBOro crtaTucTuyeckoro HabnwaeHmsa N2 23-09 «CBeaeHus
0 BCMbIWKaX MHMEKLUMOHHbIX 3aboneBaHnin» BOAHbIN MyTb pacnpoCTpaHeHus nHdbekun-
OHHbIX M Mapa3nTapHbix 605ie3HeNn He YyCTaHOBAEH HW 4S9 OAHOM BCrbiWwKKW. CornacHo
MaTepuasiam rocyaapCcTBeHHOro AoKaaga O COCTOSHUM CaHUTApPHO-3NMMAEMMONOrMYECKOro
6narononyumsa B MypmaHckoln obnactu 3arpsasHeHne NMTbeBOW BOAbl psiAa HaceneHHbIX
NyHKTOB MypMaHCKon 061acTn XMMHU4eckMMn Bewectsamm (rnaBHbiM 06pa3oM, HUKeneM,
a/ItOMMHMEM N XNOPOdOPMOM) CO34aeT NPeAnoChbIIKM K YBETMYEHUIO pUCKa pa3Butmns 6o-
Nle3Helr KpoBM M KPOBETBOPHbIX OpraHoB, 6one3Hel HepBHOM cucTeMbl N HoBoobpa3oBa-
HUN.

Mo pe3synbTaTaM nabopaTopHbIX uccneaoBanmin B 2016-2020 rr. nMTbeBas BoAa B HaceNeH-
HbIX MYHKTax 0651acTn He COOTBETCTBOBaNa MMrmeHMYecKnM HopMaTMBaM Mo COAEPXAaHULO
xenesa, astoMMHUSA, HUKens, xnopodopma n ap. Mo coctosHuo Ha 2020 rog (Tabn. 1)
HamBbICLIAs MaKCMManbHas KpaTHOCTb npesbiweHni MK oTMeyaeTcs B OTHOLWEHUM Xe-
ne3a, antoMUHUS U HUKeNS.

Tabnnya 1

MakcumarsibHas KPpaTtHOCTb pEeBbILLIEHNS TUTMEHUYECKUX HOPpMAaTUBOB XUMWYECKNX BELLECTB B NMUMTbEBOM

BoAe HacesIeHHbIX MyHKToB MypmaHckoun obnactu B 2020 roay

HaceneHHbIn MYHKT HavMeHoOBaHMe XMMUYECKOro BeLlecTBa MakcumManbHas KPaTHOCTb

npesbiweHns MNAK

ropoackomn okpyr ropoa Knposck

ropog Knposck AntomnHnia (Al, cymmapHo) 11,0
ropoAcKOn oKpyr ropog MypMaHck

ropoa MypmaHck beH3on 1,3

XXeneso 2,7

Xnopodopm 1,3

ropoa MoHueropck Hukenb 2,5
ropoAcKkon okpyr ropog OneHeropck

ropoa OneHeropck | Xnopodopm 1,5

ropoackomn okpyr 3ATO ropoa CeBepoMOpCK

ropog CeBepoMopcK XKeneso 9,7

Hn CadoHoBo-1 Xeneso 3,5

HN CeBepoMopck-3 Xeneso 1,5

HN LLlyko3epo XXeneso 1,3

nrt CadpoHoBO Xenes3o 1,8

6

A.A. KoBwos, 0.A. HosukoBa, 1.0.

CBuMAeTenbCTBO O roc. perncrpaumm 6asbl gaHHbix N2 RU2022620903. Poccuiickas deagepaums.
CBefieHUs1 0 3/10Ka4YeCTBEHHbIX HOBOO6PAa30BaHUAX, 3aperncTpMpoBaHHbIX B MyHULMMANbHbIX 06pa3oBaHUsX
MypmaHckon obnactu B 2016-2020 rr.: (RU) — N2 2022620730: 3aaBneHo: 11.04.2022: onybnukoBaHo 20.04.2022.
Bron. N? 4. / Koswos A.A., HoBukosa 10.A., ®egopos B.H., TuxoHoBa H.A., MsacHukos U.0.;

3aaBuTeNb U nNpaBoobnagatens ®enepanbHoe 6IOAKETHOE yupexaeHne Hayky «CeBepo-3anagHblii Hay4YHbld LeHTP TMrueHbl u
obwecTtBeHHOro 3a0poBbs» (PBYH «C3HL rurneHsl n obwecTBeHHOro 340poBbsi»)

MsichukoB, H.A. TuxoHoBa, B.H. ®egopos, A.C. Ucaes

AHAJIN3 COCTOSIHUS 340POBbSI HACEJIEHMS BO B3AMMOCBSA3U C KAYECTBOM MUTLEBOV BO/Abl B MYPMAHCKOM OBJIACTU
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HaceneHHbIn NyHKT HanmeHoBaHMe XMMMYECKOro BeLlecTBa MakcuManbHas KpaTHOCTb
npesblweHna MAK
ropoackon okpyr 3ATO nocenok Buaseso
n. Buaseso |>Kene3o 1,3
KaHaanakLwckuii pamoH
ropoa KaHganakua XKeneso 3,1
Xnopodopm 1,4
x/4 cT MnHo3epo XXeneso 3,6
Hn Benoe Mope XKeneso 1,1
HMN 3apeyeHcK XXeneso 2,0
nrt 3eneHobopcknii XXeneso 1,1
C. AnakypTTtun XKeneso 1,5
MapraHey, 2,7
c. JlyBeHbra XKeneso 2,2
KoBAoOpCKMiA MyHUUMNANbHbIN OKpPYT
HN EHCKkuI Xeneso 1,7
HN KyponTa XKeneso 2,0
HN Jlennu Xeneso 1,2
c. Ena Xeneso 1,9
KonbCKUI MyHMUMNANbHbIA panoH
/4 cT Jlonapckas XXeneso 5,0
Xnopodopm 1,8
HMN 3BEPOCOBX03 XXeneso 45,3
HN Knnnesasp XXeneso 1,2
HN Mexaypeube XKeneso 1,4
HN MUWYKOBO XKeneso 11,7
HN MywHon XKeneso 1,4
Xnopodopm 1,2
HN LWoHrymn Xeneso 3,3
nrt BepxHeTynomckun | XXeneso 1,2
nrt KnunbAnMHCTpOW XXeneso 4,0
nrr Mypmawm ANOMUHNN 1,6
C. MMHBKWHO Xeneso 5,0
Xnopodopm 1,3
c. Tepnbepka Xeneso 7,3
MapraHey, 2,2
c. Tynoma XXeneso 1,1
c. Ypa-Tyb6a Xeneso 1,8
MeyeHrcknii MyHULUMNANbHbIN panoH
ropog 3anonspHbIi Hukenb 7,5
nrr Hukenb Hukenb 7,0
TepcKun panoH
nrr Ymb6a Xeneso 2,2

A.A. KoBwos, 10.A. Hosukosa, MN.0. MscHukos, H.A. TuxoHoBa, B.H. ®eaopos, /].C. VcaeB

AHAJIN3 COCTOSIHUS 340POBbSI HACEJIEHWS BO B3AUMMOCBSA3M C KAYECTBOM MUTLEBOV BO/Abl B MYPMAHCKOU OBJIACTU
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Mo gaHHbIM nccnegosaHuii 2016-2020 rr. TeppuTopmsaMM Hebnaronosy4ns rno
3arps3HEeHNt0 NUTbEBOW BOAbI, XapaKTepuUsyrLWmMMmMca Hanbonee BbICOKUM yaesbHbIM
BEeCOM Npob, He COOTBETCTBYHOLUNX TMIMEHUYECKMM HOPpMaTUBaM XMMUYECKMX BeLLEeCTB
(3a ncknroveHmem xenesa), ABNAOTCS:

- 1. KupoBsck (astoMuUHUR);

- NrT Hukenb 1 r. 3anonsipHolii MedyeHrckoro parioHa (HMKenb);

- . MypmaHck, r. OneHeropck un Konbckun panoH (xnopodopm).

B To e BpeMs TeppuUTopusaAMK Hebrarononyyms no NoBblLEHHbIM YPOBHSAM 3abonesa-
€MOCTU U/WUAn CMepTHOCTM, COrlacHO MaTepumasnaM rocyaapCTBeHHOro Aoksaga O coCTos-
HUW CaHUTapHO-3MMAEMMONIOrMYECcKOro bnaronoayumsa HacesneHma MypmaHckon obnactw,
SABNAOTCA:

1. 3aboneBaemMocTb 60n€3HAMM KPOBWU, KPOBETBOPHbIX OPraHoB: B3pocsble — KoBaop-
cknii, Konbcknii 1 Tepckuin panoHbl; aetm — r. MypmaHck, KoBaopckuii, JIoBo3epckuin m
TepCcKui paroHbl.

2. 3aboneBaeMocCTb 60n1e3HAMM HEPBHOWM CMCTEeMbI: B3poc/ble — KoBaopckuii, JloBosep-
CKUI 1 [NeyeHrcknii panoHbl; aetn — r. MypmaHck, KonbCkmin 1 NeveHrckuii pamoHsbl.

3. 3aboneBaeMocTb HOBOO6pa3oBaHUSAMK: B3pocsble — . AnaTtuTtbl, KoBaopckuin, Konb-
cknii, KaHganakwckmin n JIoBo3epCcKkuin panoHbl; AeTn — r. MypMaHck, r. AnaTuThbl.

MO>HO KOHCTaTMpOBaTb COBMAaAeHMe TeppuTopuin Hebnarononyyms No 3arpsisHEHUto
NMMTbEBOM BOAblI HUKeNEM 1 pa3BuTMeM 6ose3Hen HepPBHOW CUCTEMbI Y AeTel U B3POC/bIX
B lNeyeHrckoM paloHe, a TakXe 4YacTM4yHOe coBnageHwe TeppuTopun Hebnarononyuus
Mo 3arpsA3HEeHnt0 NUTbEBOW BOAbl XJI0POOPMOM N pa3BUTMEM HOBOOOBpa3oBaHMin. Hecmo-
TpA Ha HecoBnageHwe TeppuTopuin Hebnaronosydnss MO COAEPXKaHUIO B NMUTbEBOW BoAe
aSIIOMUHUSA U YPOBHIO 3ab60/1eBaeMoCTn NpMopuTeTHbiMKU 60Ne3HaMK HaceneHus r. Kun-
POBCK, a TakXXe OTCYTCTBME NOA0O6HOM CBSA3M B OTHOLLUEHUWN HUKENS U UHbIX NMPUOPUTETHbIX
dopm 6onesHen cpeam HaceneHus lNMedyeHrckoro paroHa, 6bi10 NpoBeaeHo yraybneHHoe
n3ydyeHme 3aboneBaeMoCTV HaceneHus oTAenbHbIMM 60NEe3HAMKU, aCCOUMMPOBAHHBLIMU C
KayecTBOM NUTbeBON BoAbl [8].

B xoae aHanm3a 3aboneBaeMoCTM yCTAaHOBMIEHO, YTO ycpeaHeHHas 3a 5 net (c 2016 no
2020 rr.) nepBuyHasa 3aboneBaeMoCTb HaceneHus NeyeHrckoro panoHa 6onesHsaMm Kpo-
BW, OPraHoB MuLEeBapeHunsi, HEPBHOM CUCTEMbI, KOXWN N MOAKOXHOW KneTdyaTKu, a Takxke
XeHCcKknM becnsiogmem npesbiaeT 061acTHOM ypoBeHb 3aboseBaeMoCcTu, ogHako 3abone-
BAeMOCTb 60n1€e3HAMM MOYENO0BOM CUCTEMDI, @ B I'. KNpOBCK — AereHepaTuBHbIMK 601e3-
HSMW HEpPBHOW CUCTEMbl M aTOMUYECKMM AEepMaTUTOM HaxXOAWMTCS Ha COMOCTaBMMOM WU
60s1ee HM3KOM YpPOBHE MO CpaBHeHMIO ¢ MypMaHCcKkom obnacTbio B uesiom (tabn. 2).

Tabavya 2

XapakTtepucTtuka 3aboneBaeMocTn HaceneHus lMeveHrckoro parioHa u r. Kuposck MypmaHckoin obnacrtu
oTAenbHbIMX 60NE3HSAMKN, aCCOLMMPOBAHHBLIMU C Ka4eCTBOM MUTbLEBOM BOAbl (YCpeAHEHHble nokasaTenu
3abonesaemocTtun 3a 2016-2020 rr.)

MyHuMuMnanbHbIE Knacc 6onesHen un YpoBEHb KpaTHOCTb
obpasoBaHMs | OTAENbHbIE HO30/I0rMYECKne opMbI 3aboneBaemMocTu MpeBbILLIEHNS
MypMaHCcKoWn (cny4yaeB Ha obnacTtHoro nokasarens

obnactu 100000 HaceneHus) 3abosieBaeMoCTH

MeyeHrckni 60ne3Hn cncTemMbl KpoBu 337,5 1,11

anoH —

P 60ne3Hn HepBHOWM CUCTEMbI 1762,5 1,27
60ne3Hn KoOXun u 7221,3 1,59
NOAKOXHOW KieTyaTku
KOHTAKTHbIN AepMaTuT 1509,4 1,51
3K3eMa 314,2 0,49
6one3Hn opraHoB NuueBapeHns 3300,2 1,13
60ne3Hn MOYEenosioBOM CUCTEMBI 5312,3 0,89
rnoMepynsipHble, 232,2 0,93
TybynonHTepcTuumnanbHble U Apy-
rme 6051€3HM NOYEK M MOYETOYHMKA
XeHckoe becnioane 3936,7 1,33

ropog Knpoeck | gereHepaTuBHble 601€3HU 3,67 1,03
HEepPBHOMN CUCTEMBbI
aToOMUYeCcKnin gepmaTmuT 371,4 0,59

A.A. KoBwos, 10.A. Hosukosa, M1.0. MscHukos, H.A. TuxoHoBa, B.H. ®egopos, [.C. VcaeB . .
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YCTaHOBNEHO, YTO OCHOBHOM BK1aj B CyMMapHbIli KaHLeporeHHbln puck (6onee 90%), ces-

3aHHbI ¢ noTpebneHMeM NUTbEBON BOAbl, BHOCUT xnopodopMm. CornacHoO Matepuanam

AreHTCTBa MO OoxpaHe okpyxatowelh cpeabl CLUA 3n0kavyecTBeHHbIMM HOBOO6pa3oBaHM-

SAMW, NOTEHUMASIbHO CBA3aHHbIMW C NepopasibHbIM MNOCTYMNIeHMeM xopodopMa 13 NUTbLEBOM

BOAbl, SABNAKOTCS 3/I0KQYECTBEHHbIE OMyXO0aM Me4yeHu, NMoYeK, MOYeBOro nysbips U TOJSICTOM

KULLKW,

3a nepuog c 2016 no 2020 rr. B r. MypMaHcKk 3aboneBaeMoCTb 3/10KaYeCcTBEHHbIMM HOBOObpa-

30BaHMUSAMM MO CpaBHEHWIO ¢ MypMaHckon obnacTbto nosbiweHa B 1,40 pasa (r. MypMaHck -

626,7, MypMaHckas obnactb — 446,0 Ha 100000 HaceneHuns B cpeaHeM 3a 2016-2020 rr.).

XapakTepucTika 3a60/1eBaeMoCTM 3/10Ka4eCTBEHHbIMM HOBOOOPa3oBaHMsAMM B . MypMaHCK, no-

TeHUManbHO CBA3aHHbIMU C BO3AENCTBMEM XS10podopMa B MUTLEBOM BOAE, NpuBeaeHa B Tabn. 3.

Tabnmya 3

Xapaktepuctuka 3ab0/1eBaeMoCTU 3/10Ka4e€CTBEHHbIMU HOBOObBpa3oBaHusiMu B r. MypMaHCcK n
MypmaHckou obaactu (ycpegHeHHbIe rnokasartean 3aboiesaemoctn 3a 2016-2020 rr.)
Jlokanunsaung r. MypMaHck MypMaHcKkag KpaTHOCTb MnpeBbILLEHUS
3/10Ka4YeCTBEHHbIX (cnyyaes Ha 100000 obnactb (cnyyaes Ha | (MypmaHck/MypMaHckas
HOBOO6pa3oBaHui HaceneHus) 100000 HaceneHus) obnactb)

rneyeHb 7,4 6,4 1,16
rnoyka 36,3 24,9 1,46
MOYEBOW My3bIpb 16,4 12,6 1,30
060404YHas KMWwKa 48,2 33,4 1,44
npsamas KuLika 28,5 22,5 1,27
BCe JIOKaIM3aln 626,7 446,0 1,41

B r. OneHeropck 3a60/1€BaEMOCTb 3/10KaYECTBEHHBIMW HOBOOGPA30BaHNAMM MO CPaBHEHMIO C Myp-

MaHCKoM obnactbio Hxe B 1,13 pasa (OneHeropck — 394,7, MypmaHckas obnacte — 446,0 Ha
100000 HaceneHus B cpeaHeM 3a 2016-2020 rr.). Xapakrtepuctnuka 3aboneBaeMocTm 3s0Kave-
CTBEHHbIMW HOBOO6pa3oBaHWAMM B . OneHeropck, NoTeHUmManbHO CBA3aHHbIMK C BO34ENCTBMEM

xnopodopMa B NUTbEBON BOAE, NpuBeaeHa B Tabn. 4.

Tabnvya 4

Xapaktepuctmnka 3ab0/1eBaeMOCTU 3/10Ka4€CTBEHHbIMU HOBOObpa3oBaHusiMu B r. OJIEHErOPCK U
MypmaHckori obnactu (ycpeagHeHHbIe rnokasaresnn 3abosneBsaemoctv 3a 2016-2020 rr.)

Jlokanunsauus r. OneHeropck MypMaHckas obnacTtb KpaTHOCTb NpeBbIlWEHNS
3/10KQYEeCTBEHHbIX (cnyyaeB Ha 100000 (cnyyaeB Ha 100000 | (OneHeropck/MypMaHckas
HoBOoO6pa3oBaHumn HaceneHus) HaceneHus) obnactb)

rneyeHb 6,7 6,4 1,05
rnouka 18,4 24,9 0,74
MOYEBOW My3blpb 10,9 12,6 0,87
060404YHaa KULIKaA 27,7 33,4 0,83
npsiMmas KuLKa 20,9 22,5 0,93
BCe JIOKaIM3alum 394,7 446,0 0,88

3aboneBaeMoCTb 3/10Ka4YeCTBEHHbIMM HOBOOHpa3oBaHMsiMM B KOIbCKOM paioHe Mo cpaBHe-
HUO ¢ MypMaHcKkoi 06n1acTbio noBbiweHa B 1,17 pasa (Konbckuii panoH — 523,5, MypmaH-
ckas obnactb — 446,0 Ha 100000 HaceneHus B cpeaHem 3a 2016-2020 rr.). XapakTtepucTuka
3a6oneBaeMoCTM 3/10Ka4yeCcTBEHHbIMM HOBOOO6pa3oBaHMAMM B . MypMaHCK, NOTeHUWasbHO
CBSI3aHHbIMWN C BO34ENCTBMEM XJlopodopMa B NMMTLEBON BOoAe, NpuBedeHa B Tabn. 5.

YpoBeHb 3a6051eBaeMOCTUN 3/10Ka4YeCTBEHHbIMWM HOBOO6pa3oBaHMSAMKU B eYeHrckoM pamn-
oHe B 2016-2020 rr. coctasun 328,2 cnydasd Ha 100000 HaceneHusa, uto B 1,36 pasa
HUXe, 4eM B cpeaHem no obnactu, a B r. Kuposck — 444,6 cnydyaes Ha 100000 HaceneHus,
4YTO MpPaKTMYECKM He oTnm4yaeTcsa oT 3aboneBaeMocTn B MypMaHCKor o6nactm B LenomM.

B HaceneHHoM nyHkTe CadoHoBo-1 (r. CeBepoMopck), rae nmeetcs Hambonee BbICOKUMN
Ha TeppuTopmnn MypMaHCKoI 061aCTn KaHLEPOreHHbI PUCK, CBSA3@HHbIN C MOCTYMIEHMEM
B OpraHM3M KaHUEpPOreHoB M3 NUTbeBon BoAbl (2,29*%10°%), oTAENbHOrMO CTAaTUCTUYECKOro
yuyeTta 3aboneBaemMoctn He BegeTvcs. BmecTte ¢ TeMm, B r. CeBepoMopck 3abosieBaeMoCTb

7 Chloroform. CAS No. 67-66-3: Substance Profiles / EPA (USA): Report on carcinogens, Eleventh edition. 2021.
URL: https://www.epa.gov/sites/default/files/2014-03/documents/chloroform_substance_profile_3v.pdf (ccbinka akTMBHa Ha
01.09.2022)

A.A. Kosuwos, fO.A. HosukoBa, 1.0. MscHukos, H.A. TuxoHosa, B.H. ®egopos, 4. C. Vcaes
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3/10Ka4yeCTBEHHbIMN HOBOOOpPa30BaHMSAMM HAaXO0AUTCS HA CaMOM HU3KOM B MypMaHCcKon 06-
nacTtu yposHe - 262,8 cnyyaes Ha 100000 HaceneHuns B cpegHeM 3a 2016-2020 rr., 4To B

1,7 pa3a HMXe, 4YeM B cpeiHeM No o6nacTu.

Tabavya 5

XapakTtepuctnka 3aboneBaeMoCTu 3/710Ka4eCTBEHHbIMM HOBOOBpa3oBaHMsaMM B KOSIbCKOM paioHe K
MypMaHckon obnactu (ycpeaHeHHble nokasaTtenu 3aboneBaemoctu 3a 2016-2020 rr.)

Jlokanusaums Konbcknii parnoH MypMaHckas obnacTtb KpaTHOCTb nMpeBbleHNS
3/10Ka4YeCTBEHHbIX (cnyyaeB Ha 100000 (cnyyaes Ha 100000 (Konbckuii panoH / Myp-
HOBOO6pa3oBaHUi HaceneHus) HaceneHus) MaHCcKas obnacTtb)

rneyeHb 6,4 6,4 1,00
nouyka 26,4 24,9 1,06
MOYEBOW My3blpb 16,6 12,6 1,32
o06oa04Hana KuLwKa 41,5 33,4 1,24
npsMas Kullika 28,4 22,5 1,26
BCe JIOKa/IM3alnn 523,5 446,0 1,17

O6¢cy)xaeHne pesynbTaToB

OCHOBHbIMM MpPUUYMHAMM BbICOKOrO COAEpPXaHWs Xenesa B NUTbEBON BOAEe, KOTOpoe
XapakTepHo ans 60nblWMHCTBA MyHMUMNANbHbIX obpa3oBaHuMin MypMaHckon obnacTu,
SABASIOTCA M3HOLWEHHOCTb KOMMYHMKALUMIA M NMOBbILWEHHOE NPMPOAHOE coaep)aHue opra-
HMYecknx (opm xenesa B BOAE MOBEPXHOCTHbIX BOAOUCTOYHMKOB. [OBbILEHHbIE KOH-
LeHTpauMn antoMuHusa 1 xmaopodopma B NUTbeBOW Boae 00yCnoBfeHbl HapyLeHUsMu
TEXHO1I0TMM BOAOMOAIOTOBKM, 3@ UCKOYEHNEM NUTbEBOM BOAbI . KMpoBCKa, rae antoMum-
HUI COAEPXUTCS B MOBbIWEHHbIX KOHLEHTPauMsaX B CBA3W C ero BbICOKMM coAep)KaHueM
B MeCTHbIX nopoaax [9]. MNoBbilWeHHOE coAepXXaHWe HUKENs B NUTbEBOW BOAe HacesneH-
HbIX MYyHKTOB [le4yeHrckoro pawmoHa, COrlacHoO MaTtepuanaMm rocyaapCTBeHHOro Aoknaga
O COCTOSIHWM CaHWUTapHO-3MMAEMUOSIOrNMYeckoro 6narononyumsa HacesneHus MypMaHCKOM
obnactn, cBS3aHO C @aHTPOMOreHHbIM 3arps3HeHMEM MOBEPXHOCTHbIX BOAOMCTOYHMKOB 3a
CcYeT TEXHOreHHOro NOCTYMJ/IeHMS CO CTOYHbIMM BOAAMW LIEXOB HUKENMPOBaHUS, HuKene-
BbIX oboratutenbHbiX habpuk.

JIMMUTUPYIOLWMIA NMoKasaTenb BpeaHOCTHU, C YY4EeTOM KOTOporo yctaHosneHa NAK xenesa
B nNuTbeBol Boae (0,3 Mr/n) — opraHonenTU4YeCcKnin, MO3TOMY NOBbILEHHbIE KOHLEHTPaLUmn
»Xefnesa B NMUMTbEBOM BOAE MO3BOJISKOT NOBOPUTb JINWb O HM3KOM NOTPebnTenbCKOM Kade-
CTBe BOAbl, @ He O MOBbILWEHHOM pUCKe HapyLleHui 340poBbs [9].

CornacHo gaHHbiM BO3 [8, 11] y ntoaer nepopasnbHoe (B TOM Yncie C NTMTbEBON BOAOMN)
MOCTynJeHNne HUKeNs MOXeT NPUBECTU K pa3BUTUIO Bosie3Hel KpoBM, KPOBETBOPHbIX Op-
raHOB W OTAE/bHbIX HApYyLLEHW, BOBJ/IEKAOLWNX MMMYHHbI MexaHu3M, 6onesHen opraHoB
nuuieBapeHmns, 6one3Hen HEPBHOM CUCTEMbI, @ TakXe 6one3HEN KOXN U MOAKOXHOM KNeT-
yaTkm (B crydae ceHcumbunmsaumm K Hukento). NMomMuMo 3Toro, B onbiTax Ha nabopartop-
HbIX XXMBOTHbIX BO34ENCTBME pPacTBOPUMbIX CONEN HUKENS NPMBOAMIO K pasBUTUIO Hed-
POTOKCMYHOCTM, @ Takxxe HebnaronpusaTHbIX NOCNeACTBUI ANs penpoayKTUBHON CUCTEMbI
n pas3suTna (rnasHbiM 06pa3oM, MOBbILIEHHOM HEOHAaTasIbHOMW CMEepPTHOCTM). MedyeHrckumn
panoH sBnsieTca TeppuTopmei Hebnaronony4umsa no 601e3HSAM KpoOBM, OpraHoB NuLieBape-
HUS N HEPBHOW CUCTEMbI, KOTOpble MOTeHLUMa bHO CBA3aHbl C AeNCcTBMEM Hukens. CneayeTt
OTMETUTb, YTO MO AaHHbIM BO3, onybnukoBaHHbIM B 2021 rogy [11], HeBponormyeckme
3 deKkTbl M BO3AENCTBME Ha CUCTEMY MNULLEBAPEHNS NPU NepopasibHOM MOCTYNAEHUN HU-
Kens xapakTepHbl B NepBYI0 ovepeab A1 OCTPOro BO3AENCTBMUS, TO eCTb Npu BO34ENCTBUMU
ype3Bbl4anHO 60NbLWNX 403 HUKENS, YTO HEBO3MOXHO MpWU ero nepopasbHOM MocTtynne-
HUW C MNTbEBOWN BOAOMN.

Mpn nepopanbHOM NOCTYNAEHUN pa3BuTUe 6onesHelr KOXKM M NOAKOXHOW KieTdaTKu oT
OENCTBMSA HUKeNsa SBNSEeTCS MasoBEepPOSTHbIM, XOTS OMMCaHbl CliyvYau pas3BuUTUS AepMa-
TUTOB NpW NepopanbHOM MOCTYMNEHUN HUKENS Y NNL, paHee CEHCUBUIM3MPOBAHHbIX K
Hukento [8, 11]. OgHaKo BO3MOXHOCTb pa3BuTmsa 6one3Hen KOXK npu npsiMOM HaKOXHOM
BO34ENCTBUMN HWKENS, B TOM 4YMC/ie pacTBOPEHHbIMU B BOAE COEAMHEHUSMU HUKeNs, He
Bbl3blBaeT BONpPocoB [8]. TMNNUYHbIMM HO30/10rM4YEeCKMMU POpMaMn BO3AENCTBUSA HUKeNS
Ha KOXY SIBASIIOTCSH KOHTaKTHbIA AepMaTUT M 3k3ema. lNepBuyHas 3aboneBaeMoCTb KOH-
TaKTHbIM A€PMAaTUTOM B [leyeHrckom parioHe B 1,51 pasa Bbille, 4eM B LesioM no obnactu,
Torga Kak ycpegHeHHas nepBuyHas 3aboneBaeMoCTb 3k3eMon B 2,03 pasa HUXe, YeM B
uesnom no MypmaHckon obnactu. Ponb HMKens B NMTbeBOM BoAe [MeyeHrckoro paroHa Kak
BellecTBa, aCCOLUMMPOBAHHOIO C NMOBblWeHHOM 3aboneBaeMoCcTbio 601E€3HAMM KOXN, B TOM
yncsie KOHTAKTHbIM AEPMaTUTOM, HYXAAETCA B YTOYHEHWM, TaK KaK B YC/IOBUSIX 3arpss-
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HEeHUs Apyrmx cpen obutaHmsa, BKIOYas NpoOU3BOACTBEHHYIO cpeay, CO34aloTCs yC0BuUS
Ans ceHcmbununsaumm HaceneHms eyeHrckoro paroHa K HUKeN, HO OAHOBPEMEHHO C
3TMM HE UCKOYAKTCA U MHble MPUYNHBI PasBUTMUS BonesHelr KoXu, BKIYas HAaKOXHOEe
OeNCTBMe HUKens B CBSA3M C NpodeCcCcMOoHanbHOM AesTelbHOCTbIO.

3a 2016-2020 rr. B [Ne4yeHrckoM parioHe 6bis1 YCTAaHOBAEH NULWb OAMH Clydal MY>XCKOro
6ecnnoaus, ogHaKo ypoBeHb nepBMYHON 3aboneBaeMocTn eHckuMm becnnognem (N97 no
MKB-10) okasancsa B 1,33 pa3a Bbllle, YeM B cpeaHeM no obnactm. Kak 1 B cny4dae € noBbl-
LeHHol 3aboneBaeMoCTblo HonesHsaMm Koxn, TpebyeTcsa yTouHeHMe BKIaaa UHbIX hakTopoB
puUCKa B pa3BuTMe XeHCKoro 6ecnnoams, B TOM Ymcie onpeaeneHne poamn aKCno3numm K HU-
Kento nNpu apyrmx (MOMMMO MUTLEBOWM BOAbI) MNYTSX €ro NoCTynfeHnUss B OpraHusM.

CylwiecTByeT Mano yKasaHMi Ha TO, YTO aNlOMUHMA NpPWM NepopanbHOM NnpueMe sBAs-
€TCS OCTPO TOKCUYHbIM Ans 4venoseka. OnmcaH Nuwb OAWMH cny4vain, korga B 1988 roay
okos1o 20 000 yenosek B Kamendopae (BennkobputaHms) He meHee 5 gHeln noapsa noa-
BEprasncb BO3AENCTBMIO MOBbIWEHHOW KOHUEHTpauMn antoMUHUS B NMUTbEBOM BOAE, 4TO
6b110 CBSA3aHO C aBapuiHbIM BbIGpOCOM cynbdaTa altoMUHUSA B CUCTEMY BOAOCHabGXeHUs.
Cpeaun xuTtenei 6binn oTMEYEHbl TOWHOTA, pBOTA, Anapes, S3Bbl BO PTY, KOXHbIE S3Bbl,
KOXHas cbiNb 1 60/sb B CycTaBax, O4AHAKO 3T CMMMTOMbI, KaK MpaBuao, 6bin NerkuMmmn um
KpaTKoBpeMeHHbIMK [8, 12]. XpOoHMYecKoe BO3AENCTBME alIlOMUHUS, coaepyKallerocs B
NMMTbLEBOI BOAE, CKOpee BCEro, He MOXeT NPUBECTM K MPUUYMHEHMNIO 3HAUMMOro Bpea 340-
poBblo. TeM He MeHee, akcnepTamMmn BO3 6b1210 BbICKa3aHO NpeanosioXeHne, 4YTo BO3aein-
CTBME antoMUHUS aBnsSeTcs (PakTOpoOM puCKa pPasBUTUS UM YCKOPEHUs Hadana 6onesHun
AnbureriMepa y ntogen. Kpome Toro, UMeoTCsl OrpaHMYeHHble AaHHble U O PO anNtoMUHUS
B pa3BUTMWM aTonuyeckoro gepmMatuta [8, 12].

3aboneBaeMocTb AereHepaTuBHbIMK 6one3HsAMn HepBHOM cuctembl (G30-G31 no MKB-10) B
r. KnpoBck 3a 2016-2020 rr. HaxoguUTCs Ha CONOCTaBMMOM C 06nacTHbIMK LUMdpamm ypoB-
He 3abonesaemocTu, npu 3ToM ¢ 2019 roga, Koraa craa NMPoOBOAUTLCS OTAE/bHbINA CTa-
TUCTUYECKM ydeT 3aboneswnx 6onesHblo AnbureriMmepa, B . KupoBck He 6b110 3aperm-
CTPUPOBAHO HW OAHOroO ciy4yas 3aboneBaHus. 3aboseBaeMoCTb aTONNYECKMM AEPMATUTOM
HaceneHus r. Kuposck HaxoamTcs Ha 6onee HM3KOM (B 1,69 pa3a) ypoBHe N0 CpaBHEHUIO
c 0611acTHbIMM NoKasaTensMu.

AHann3 3abonesaeMocTn 60/1€3HSAMN HEPBHOW CUCTEMbI, @ TaKXe KOXW U MOAKOXHOM
Knetyatkm B r. KNpOBCK MO3BONSET rOBOPUTb 06 OTCYTCTBMW 3HAYMMOrO BAMSHUSA MOBbI-
LWEeHHbIX KOHLeHTpauui antoMMHUS B NMMTbEBOM BOAE HAa 340POBbe HaceneHus. DTO Nnoa-
TBepXXAaeTcsl TeM, YTO COrNacHO CoOBpeMeHHbIM KpuTepusam BO3 [8] 6e3onacHas KOHUEH-
Tpauus antoMUHUS B NUTbeBON Boae cocTtasnseT 0,9Mr/n ncxoasa ns pacnpeaenexHns 20%
CYTOYHOW A03bl A/IIOMUHUSA Ha NMUTBEBYIO BOAY NPW YC/I0BUM, YTO B3POC/IbI YeN0BEK BECOM
60 kr BbiNMBaeT 2 NMUTpa BOAbl B A€Hb, TOrAa KakK cpegHeronoBas KOHLEeHTpaums antoMmn-
HUS B NUTbeBOM Bode r. Kuposcka coctasnsieT 0,31 Mr/n, a MakcMManbHas KOHLUEeHTpaums
98%-1 BepoATHOCTHOM obecrnedyeHHocTn — 0,77 mr/n.

Cpean BelecTB, aKTyasibHbIX A1 60AbLUIMHCTBA MyHMUMNAMbHbIX 06pa3oBaHmin MypMaH-
CKon obnactm, NocTynalLwWmx B OpraHn3M yenoBeka C NMTbEBOM BOAOW M obnagatowmx ao-
Ka3aHHbIM KaHLleporeHHbIM AECTBMEM, B NMEPBYIO ovepeab crieayeT BblAenUTb X10podopM.
OpHako lNeyeHrckmin paroH mn r. Kuposck, Kak Hambonee HebnaronoslyyHble No KayecTBy
NMUTbEBOM BOAblI TeppuTopnn MypMaHckor obnactm, No AaHHbIM MccnenoBaHuin 3a 2016-
2020 rr. He saBNAKOTCA TeppuTopuer Hebnarononyuuss No KOHUeHTpauuu xnopodopma B
nuTbeBon Boge. Hambonee cyuiectBeHHOe npeBbilleHne 3aboneBaeMoCcTM 3/10KavyecTBEeH-
HbIMM HOBOO6pPa30BaHMSAMM, MNOTEHLMANBbHO CBA3@HHbIMK C MOCTYMN/IEHWEM B OpPraHnU3M Xno-
podopMa 13 NMUTbEBOWN BOAbI, OTMeYaeTcs B r. MypMaHcK. B KonbCKOM palioHe noBbileHa
3aboneBaeMoCTb Mo NoKanMsaumsaM, CBsI3b KOTOPbIX C AeNcTBMeEM xnopodopMa OKoHYaTe Nb-
HO He Agoka3aHa [11], Toraa kak 3abos1eBaeMOCTb 3/10Ka4eCTBEHHbLIMU HOBOOOPAa30BaHUSIMMU
ne4YyeHn 1 NnoYeKk HaxoaAuTCSa Ha COnoCcTaBMMOM C obnacTbtlo ypoBHe. B r. OneHeropck 3a6o-
J1IeBaeMOoCTb HUXE UM HAaX0AMTCS Ha YPOBHE, COMOCTaBMMOM C 061aCTHbIM.

CnepyeT 0cob0 OTMETUTb, YTO HaNMYME MOBbILLEHHON 3ab0/1eBaeMOCTN 3/10KaYeCTBEHHbIMU
HoBOO6pasoBaHMsaMU B . MypMaHCK 1 KOlbCKOM paiioHe He SBASieTCS MpsiMbiM AoKasaTesb-
CTBOM MPUYNHHO-CEACTBEHHOM CBSI3WM MexXay MnocTtynneHneM xnopodopma (a Takxke Apyrmx
KaHLeporeHoB) B NUTbEBON BOAE M pa3BUTUEM 3/10Ka4YeCTBEHHbIX HOBOOOpa3oBaHMi, no-
CKONIbKY CYMMapHbIi KaHLEPOreHHbIN pPUCK Ha TepPpUTOpPUM MYHMUMMaNbHbIX obpa3oBa-
HMIM MypmMaHckon obnactun, cBsi3aHHbIN C NnoTpebneHnem NUTbeBO BOAbI, HE MpeBbIAET
2,29*%10° (r. CeBepoMopck, H.n. CadpoHoBO-1), 4TO, cornacHo kputepuam P 2.1.10.1920-04
CBWAETENLCTBYET O NPUeMIEMoOn BennunHe pucka (MeHee 10#, Ho 6onee 10°) anga HaceneHus.

KaHueporeHHoe AeNCTBME HWKenNsl, MOBbIWEeHHble KOHLeHTpauMu KoToporo obHapy-
XXMBAOTCS B NMUTbEBOW BOAE HACeNeHHbIX MYHKTOB [e4yeHrckoro pamoHa, Hy>XAaeTcs B

yTouHeHumn®, Tak Kak HECMOTpPA Ha TO, 4YTO MeTanIM4YeCKMn HUKeNb npn MHranaunoHHoOM

8 List of Classifications Agents classified by the IARC Monographs, Volumes 1-132 / IARC.
URL: https://monographs.iarc.who.int/list-of-classifications (gocTtynHo no cceinke Ha 01.09.2022)
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BO34ENCTBMN ABNASIETCS BEPOSTHbIM KaHueporeHoM (rpynna 2B no knaccudukaumm Mex-
AYHapOAHOro areHTCTBa Mo M3y4YeHuto paka) [13], AoKa3aTenbCTB CyLeCTBOBaHUSA KaHLe-
pPOreHHOM aKTUBHOCTWN HUKENS Npu NepopasibHOM BO3AENCTBUM HeaoCcTaTouHo [8, 14]. Kpome
TOro, CyLLeCTBYIOT MHble HEYUYTEHHble B AAaHHOM paboTe 3HauMMble HhaKTopbl KaHLeporeH-
HOrO puUcKa, He CBsA3aHHble C noTpebneHnemM NUTbeBOW BOAbI, KOTOPblE MOTyT OKa3aTb Cy-
LeCTBeHHbIN BKkag B GopMMpoBaHMeE MoBbllWEeHHOM 3aboneBaeMoCTN 3/10Ka4YeCTBEHHbIMU
HoBOO6pa3oBaHUSAMMU.

HeonpeaeneHHOCTM M OrpaHMYeHns 4aHHOro UccaenoBaHus:

1. OTcyTCTBYIOT CBeAeHUs O Aosie nuuy, ynotpebnsowmx nutbeByto Boay 6e3 npeasapu-
TenbHon 06paboTkn 6bITOBBIMM DUNbTPAMKN, YTO BAEYET HeonpeaesIeHHOCTb MNpU OLeHKe
3KCNO3nNLNN.

2. MNpn npoBeaeHUN NccneaoBaHMsa He yuTeHbl pe3ynbTaTbl MPON3BOACTBEHHOIO KOHTPO-
91 MNTbeBOM BOAbI HAaceNeHHbIX MyHKTOB MypMaHCKOM 061acTh, YTO CBSI3aHO C TPYAHOCTS-
Mu cbopa MHpopmMaumn, ee CTaHAapTM3aLUMmM N aHanusa.

3. MNepeyeHb 3a60n1eBaHM, aCCOLUMMPOBAHHbIX C Ka4eCTBOM MUTLEBOWN BOAbI, 3a4acTyto Coaep-
XKUT 60/1€3HKN, pa3BUTME KOTOPbIX MPW MNOCTYMSIEHUN XUMUYECKUX BELLECTB C NMUTbEBOM BOAOW B
OpraH13M 4YesioBeKa sIBASETCA HeA0CTaTOYHO U3YYeHHbIM, YTO 3aTpyAHSET BbIGOp NPUOPUTETHBIX
HO30/10rMin AN YCTAaHOBNEHMUS MPUYMHHO-CNEeACTBEHHbIX CBA3EN «(aKTop — 340p0OBbe>.

4. He n3yyanacb ponb MHbiX aKTOpPOB pncka pasBuTtusa 6osesHen, NOMMMO NoTeHUManb-
HO CBS3aHHbIX C KAQ4YeCTBOM MUTLEBOM BOAbI.

B cBs3M c TeM, 4TO B 06LlEeN CTpyKType 3aboneBaeMoCcTm onpeaenntb 601e3Hn, CBA3aH-
Hble C MUTbEBOW BOAOW WM HapyLleHWEM ee KayecTBa, AOCTaTOYHO C/I0XHO, peKoMeHAy-
€TCS NPOBOAUTb OLEHKY COAEpXaHUS XMMUYECKUX 31eMEHTOB B OpraHM3Me HaceneHus,
HanpuMmep, B BOJIOCAxX C 3aTbIJIOYHOW 4acTu rososbl [15]. Mpu ncnonb3oBaHnM MeToAa
MacC-CneKTpoOMeTpUn C MHAYKTUBHO CBSA3aHHOM NM1a3MOM MOXHO OnpeaennTb C TOYHOCTbIO
0o 0,0001 MKr/r copgepxaHue okosio 40 XMMUYECKUX INTIEMEHTOB, KakK TOKCUYECKUX, BKIIIO-
yasi HUKeNb W afItOMUHUIM, TaK 1 3CCeHUManbHbIX®. B KayecTBe KOCBEHHOM XapaKTepUCTUKn
TOKCMYECKOro BO34EeNCTBMSA BPeAHbIX BeLLeCTB TakXe BO3MOXHO onpeaesieHne coaepxa-
HWS B OpraHn3Me 3/1IEMEHTOB aHTMOKCMAAHTHON CUCTEMbl — MeAW, LUMHKA U ceneHa, CHU-
KEeHMe KOHLUEHTpaLuMnM KOTOPbIX CBUAETEbCTBYET O HEFraTUBHOM BJ/IMSAHUM TOKCMKAHTOB Ha
UMMYHUTET?O,

BbiBOADbI

Mo paaHHbIM nccnepgosaHmin 2016-2020 rr. yCTaHOB/EHO, 4YTO TepputopusMm Hebnaro-
noslyums No 3arpsi3HEeHMI0 MUTbEBOW BOAbl, XapaKTepu3ylowuMncsa Hambonee BbICOKUM
yAenbHbIM BECOM Mpob, He COOTBETCTBYHOLMNX MTMIMEHNYECKMM HOpMaTMBaM Mo coaepika-
HUIO XMMUYECKMX BeLLecTB (3a UCKUYEHNEM Xene3a), aBasatoTca r. Kuposck (antoMmnHmin),
nrT Hukenb u r. 3anonsipHoili NeyeHrckoro panoHa (HMKenb), r. MypmaHck, r. OneHeropck
1 Konbckuin panoH (xnopodopm).

Bo3gencrTeBne HMKeNsa Ha 340pOBbe HaceneHuns NeyeHrckoro parioHa B CBA3W C ero nepo-
panbHbIM MNOCTYM/IEHMEM C MUTLEBOM BOAOW MOXET ObiTb CBS3aHO C PasBUTUEM XXEHCKOro
6ecnnoams, a Npy HAaKOXHOM AENCTBMW — C Pa3BUTMEM KOHTAKTHOrO AepMmaTuTta, ogHaKo
TpebyeTca yToyHeHune BKada MHbIX akToOpOB pucKa, BKKOYas BO3AENCTBME HUKeNnsa U
€ero coegMHeHun B pamMkKax npodeccnmoHanbHOn AedATenbHOCTU. Ponb antoMumHMsa B dop-
MUpOBaHWe ypoBHS 3abosieBaeMoCTn HaceneHus r. KNpoBCcK He ycTaHoBneHa. B cBsaA3un ¢
TeM, YTO MaKCMMasibHbIA CyMMapHbI YPOBEHb KaHLEeporeHHoro pucka (2,29*10°) coot-
BETCTBYeT NpuemsieMblM Ans HaceneHms senmunHam (10°-10+), ponb KaHLeporeHos, No-
CTynaLwWmnx B OpraHM3m yesioBeka C NMTbeBON BOAON, B POPMMPOBAHUN AOMONHUTENBHbBIX
C/ly4aeB 3/10Ka4YeCTBEHHbIX HOBOO6pa3soBaHMn B MypMaHCcKoi obnactn 1, Kak cneacreue,
OOMONHUTENbHOro 3KOHOMMYECKoro yuepba, 6yaet He3HauuTesbHa.

B cBs3M c TeM, 4TO B 06LlEeN CTpYyKType 3aboneBaeMoCcTM onpeaenntb 601e3Hn, CBA3aH-
Hbleé C NMMTbEBOM BOAOM W HapyLleHWEM ee KayecTBa, NPeACTaBseTcs CMI0XHOM 3agaven,
C Lenbto NPUHATMSA 060CHOBAHHbLIX yMNpaB/ieHYeCKMUX pelleHnid, HanpaBieHHbIX Ha MUHK-
MU3aLMNIO pUCKa 340POBbI0, PEKOMEHAYETCA MPOBOANTb OLEHKY COAEepXXaHUs XMMUYECKUX
3/1EMEHTOB B OpraHu3Me HacesneHwusl.

Cnucok nurtepaTtypbl:

1. boes B.M., 3enenunHa J1.B., Kpsxes [.A., TynuHa J1.M., Hennoxos A.A. AHann3 KaH-
LLeporeHHOro pucka npu Bo3aencTeum (hakTOPOB OKpYXaloWen cpeabl Ha 340pOBbe

9 MeToanuyeckme ykasaHmsa MYK 4.1.1482-03-4.1.1483-03. OnpeneneHne xMMMYECKUX 3/1eMEHTOB B 6MOI0rnyecknx
cpenax v npenapatax MeToAaMn aTOMHO-3MUCCUOHHOW CMEKTPOMETPUU C MHAYKTUBHO CBSI3@HHOW Mia3Moi U Macc-crnekTpome-
TPUW C MHAYKTUBHO CBSI3@HHOW M1a3Moit.

10 3abpoackuin MN.®., MaHabiy B.I'. UMMyHOTOKCMKONOrMa KceHobmnoTrukos: MoHorpadus. Capatos: CBUBXB, 2007. 420 c.
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AHHOTaAUMA:

CerogHsa B Poccmn rnaBHble TpeHAbl Ppa3BUTUS SHEPreTUKK - UndgpoBmsa-
ums, nekapboHusaums, sHeprocbepexeHmne. OcBelleHNE SBASETCH O4HUM
N3 NMPUOPUTETHbLIX HamMpaB/iIEHUA 3HEpProcbepexeHns 1 NoBbILLEHNS SHEpP-
reTmyeckorn 3@p@eKTMBHOCTU, MO3TOMY pa3paboTka WMHTENNeKTyanbHOM
CUCTEMbI OCBeELLEHNS Ha 06beKkTe yHMBepcuTeTa ornpeaesieHa Kak nuaoT-
HbI NPOEKT UMdpoBU3aLMN B paMKaxX YHUBEPCUTETCKON NpPOrpaMmMbl «YM-
Hblh kKamnyc». OCHOBHOW Maeen npoekTa No BHEAPEHUID «YMHOW» CUCTe-
Mbl OCBELLEHNS ABNSETCS CHUXEHWE 3HepronoTpebnieHnss 3a CYET 3aMeHbl
JIIOMUHECLIEHTHOIO0 OCBELEHNSI CBETOAMOAHBIM U BHEAPEHUE UHTENNEKTY-
anbHOro ynpasJsfieHuns ocseweHneM. B pamkax BbINOJHEHHOMW paboTbl 6bin
NnpousBeaeH ayauT CYLECTBYHOLEN CUCTEMbI OCBELLEHUS, CBETOTEXHNYEC-
KWW pacyeT, pa3paboTaH HOBbIN UCMOMHUTENbHbIM MNJ1aH OCBELWEeHUs Bbl6-
paHHbIX 06bLEKTOB, MpeacTaBfieHa MOAESIb WHTENNEKTYyaslbHOM CUCTEMbI
OoCBelleHUs, onpeaeneHbl ee cocTaBnsowme, nponsseneH pacyet obopy-
[O0BaHUS MO MPOEKTY MHTENSIEKTYaNIbHOro OCBeLLleHMs. ABTOpaMn npose-
OEH aHanu3 permoHanbHbIX BO3MOXHOCTEN WCMOJIb30BaHUSA WUCTOYHWUKOB
BO30OHOBNSAEMON 3HEPrum APKTUYECKOWM 30Hbl C UESbld UX MNpUMEHe-
HMUS ONS peanu3auun NpoeKkTa WHTEeNNEeKTYyaslbHOM CUCTEMbl OCBELLEHMS.
B kauecTtBe NpPUOPUTETHOINO WMCTOYHWMKA OMNpeAeneHa BETpPO3HepreTmka.
JononHutenbHbiM 3h@EKTOM OT peanm3auum MpoekTa CTaHyT: nosyde-
HMEe MnepBbiX pe3yNbTaTOB 3HeprocbepexxeHus; MoslydyeHne HOBbIX Hayu-
HbIX A@HHbIX O MPUMEHEHMWN BETPO3HEPreTUKN B ApXaHrenbCckon obnacrtu,
pa3paboTka OCHOB eauHolM nnatdopmbl aAna cbopa n o06paboTkm MHOP-
MaUMOHHbIX AaHHbIX YHUBEpCUTETA; nocneayuee BHeApeHNE Ha ApYrMX
obbekTax yHMBepcuTeTa.

KnioueBble c/I0oBa: MHTE/IEKTYalIbHash CUCTEMA OCBELLEHUS, CBETOTEX-
HUUYECKMIA pacyeT, MCMOSIHUTENbHbIN NaH OCBELLEHMs, SHeprocbeperxe-
HUe, uMdpoBas SKOHOMMKA, BO306HOBIiEMAs SHepreTMka, ApKTndeckas
30Ha
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Abstract:

Today in Russia, the main trends in the development of the energy
sector are digitalization, decarbonization, and energy saving. Lighting is
one of the priority areas for energy saving and energy efficiency, so the
development of an intelligent lighting system at a university facility has
been identified as a pilot digitalization project under the university's Smart
Campus program. The main idea of the project for the introduction of a
"smart" lighting system is to reduce energy consumption by replacing
fluorescent lighting with LEDs and the introduction of intelligent lighting
control. As part of the work performed, an audit of the existing lighting
system was carried out, a lighting calculation was made, a new executive
lighting plan for selected objects was developed, a model of an intelligent
lighting system was presented, its components were determined, and
equipment was calculated for the smart lighting project. The authors
analyzed the regional opportunities for using renewable energy sources
in the Arctic zone in order to use them for the implementation of the
project of an intelligent lighting system. Wind energy has been identified
as a priority source. An additional effect of the project implementation will
be: obtaining the first results of energy saving; obtaining new scientific
data on the use of wind energy in the Arkhangelsk region, developing the
foundations of a single platform for collecting and processing university
information data; subsequent implementation at other university facilities.

Key words: intelligent lighting system, digitalization, lighting calculation,
executive lighting plan, lighting regulation, energy saving, digital economy,
renewable energy, Arctic zone

AKTYaJIbHOCTb MHTEJJIeKTYaJibHbIX CUCTEM B LLU(PPOBOA SKOHOMUKE

Mporpamma «UmndpoBas skoHOMUKa Poccuiickon depgepaunn»t, yTBepXAeHHas pacno-
psixeHueM lMpasutenbctBa Poccuinckon Gepgepaunm N° 1632-p ot 28.07.2017 roaa, onpe-
aensna cosgaHme «YMHbIX ropoAoB» OAHUM U3 KJIHOYEBbLIX HanpaBneHWn pasBuUTUS umd-
pPOBOM 3KOHOMUKMN. «LlndpoBas TpaHchopmauma 2030»2 npegycMaTpmMBaeT BHEAPEHME Ha
3HEeproobbekTax 3N1eKTPOCETEBOIO KOMIMJIEKCa NepeaoBoro 060pyaoBaHus, co3gaHue egm-
HOW NOJIHOCTbIO @aBTOMAaTM3MPOBAHHOW CUCTEMbI YNpaBieHns MHHPACTPYKTYPON N N3MEHe-
HMe Bcex 6usHec-npoueccoB. Pe3ynbTaToM umdpoBolr TpaHchopMauum TPagMLMOHHOIO
SHEepreTMYecKoro KoMrnJsekca CTaHoOBUTCA LM poBas sHepreTnka, KOTopass OCHOBbIBAETCS
Ha NpUMeHeHUn TexHonornm cbopa n 06paboTKM AaHHLIX C LUENbl MoBbiWeHUs adhdek-
TUBHOCTU (DYHKLMOHMPOBAHMS YYACTHMKOB OTPAC/IEBOr0 3HEPreTMYeckoro KoMMsekca,
CHMXeHMs1 6apbepoB M CO34aHUS HOBbIX CEPBUCOB ANs notpebutenein, dopMmpoBaHus
HOBbIX 6usHec-mogenen. Mocne ycraHoBkn 100% wuHTENnnekTyanbHbIX NMpMboOpoB y4eTa
NMpoM3oMAeT peBOOLMNA B3aMMOOTHOLWIEHUA C noTpebuTteneMm 3a CUeT pa3BUTUSA ABYCTO-
pPOHHEN CBSI3W, KOTOpas MO3BOJIMT KOHTPOSIMPOBATb KayeCTBO MPeAoCTaBASEMbIX YCAYT,
aHann3MpoBaTb HArpysKky M NpeaocTaBfsiTb NOTPebUTENsSIM pekoMeHAauuM no MoBbllle-
HUIO ero aHeproadHEKTUBHOCTU.

Mpn mMHTEerpaummn UnMdbpPoOBOK 3SHEPreTUKM B CUCTEMblI SHEPreTUYECKOro MEHeAXMEHTa
AOCTUralTCsa cneaylowme Lenu:

- MOBbIWEHNE YPOBHSA 06MeHa AaHHbIMW U NMPUHATUS YNpaBAeHUYECKMX peLeHNn B Undg-
poBoi dopmMe;

- MHOIOKpaTHOE yBe/IMYeHNE KoInyecTBa 06bEKTOB reHepaLmn U CETEBOr0 KOMMJIEKCa,
OCYLLECTBASAIOWMX 06MEH AaHHBIMW B peasibHOM peXMMe BPEMEHU;

- NOBbILLIEHMNE YPOBHS TEXHNYECKOrO COCTOSIHMS, aBTOMaTmM3aumm 1 HabngaeMocTm ceTu;

- pasBuTME FrOPOACKON MHMPACTPYKTYpPbl ANS1 3NEKTPOTPAHCNOPTa U HAKOM/IEHUSI SHEPTUN;

- Pa3BUTUE KYMHbIX» KOHTPaKTOB;

- BHeApeHue pob60TU3NPOBAHHOM TEXHUKN;

- pa3paboTka obecneyeHns nHpopMaLMoHHOM 6e30nacHOCTU O6BEKTOB 3HEPreTUKN;

- OCYLWeCTBNIeEHNEe ANCTAaHUMOHHOINO MOHUTOPMHIA M YMpaBlEeHUS 3HEProobbekTamu,
AVNArHoCTUKM U NMPeanKTUBHOIro 0bcnyxunBaHus obopynoBaHus;

- CO3aHue PErynaTuMBHbIX U TEXHOSIOMMYECKUX YCNOBUA ANSl BHEAPEHUS MHHOBALMOH-
HbIX TEXHOMIOMMI, YNpaBNeHne Harpy3Kon U CNpocoM NoTpebutenen anekTposHEPrun, UH-

1 Mporpamma "Uundposas skoHoMMKa Poccuiickon Gegepaumn”: pacnopsxeHue MNMpasutenbctBa Poccuitckon depepa-
umn N2 1632-p ot 28.07.2017 URL: http://static.government.ru/media/acts/files/0001201708030016.pdf (aata obpaweHuns:
01.02.2022).

2 MNAO «Poccetn». KoHuenuuns «Uundposasa TpaHcdopmaums 2030». M., 2018. 31 c. URL: https://rosseti.ru/
investment/Kontseptsiya_Tsifrovaya_transformatsiya_2030.pdf (aaTta obpaweHnus: 29.03.2022).
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Terpaumm HakonuTenen n MHTeNNEeKTyanbHbIX CUCTEM, 3/IEKTPOTPaHCNopTa, BO306HOBNASA-
€MbIX UCTOYHUKOB dHEPIrUM N NHbIX pa3paboToK B 3/IEKTPOIHEPreTuKe.

CeBepHbin (ApkTnyeckunin) denepasnbHblli yHuBepcuteT umeHun M. B. JlomoHocoBa (CADY)
pelleHneM y4yeHoro coeeta yHuBepcuteTa «O cTpaTermm passutmnsa yHmsepcuTeTa: [po-
rpamma umdposusaumm CAOY»3 ot 28 noHsa 2018 roga 3anyctun YyeTbipe NpoeKkTa, OAHUM
M3 KOTOPbIX ABNSETCSA «YMHbIA Kamnyc». Ero ocHoBa — 3TO co34aHue n nogaepxka nHgop-
MaLUMOHHON MOAENN «MHTeNSIeKTyanbHOro» Kammnyca.

CAQY noctasun nepes cobon yeTbipe 3Tana UnMdpoBmM3aLnm yHUBEpCUTETa:

1) co3paHme coBpeMeHHOM cncteMbl c6opa AaHHbIX C YCTaHOBKOM NpMbopoB yyeTa aHep-
ropecypcos;

2) ocHalleHne obopyaoBaHMeM CUCTEMbI AMcneTyepm3anmnn;

3) BHeapeHMe nporpaMMHoOro obecnevyeHms MHMOPMALMOHHOM CUCTEMbI SHEpPreTUYecKo-
ro MeHeAXXMeHTa;

4) co3paHue eanHOM oTpacsieBolr TEXHONOrMYeCcKon naaTgopmbl.

YHMBEPCUTETCKMA KaMnyC — C/0XHas, AMHaAMMyHasa cuctema, Kotopas obcnyxusaeTt
pa3HoobpasHble NoTpebHoCTM Thicay ntogein. CTyAeHTbl MOTyT AO/Ir0Oe BPeEMs He MoKnaaTb
TEppUTOPUIO KaMnyca M Npu 3TOM HU B YeM He HyxaaTbcs. [pobnembl, ¢ KOTOpbIMK CTas-
KMBAKTCH YHUBEPCUTETbI, CNIOXHbI: COKpalleHne 6to4)KeToB, pOCT 3aTpaT Ha SHEpPruo, 1us-
HOC MHMPACTPYKTYpPbl, YBEIMUYEHNE YMCNa ydawmxca n obsa3aTenbCcTBa cneaoBaTb NPUH-
umMnaMm ycTom4ymBoro pasBmMTUS. DTU Bbi30Bbl NOO6YXAAIT BY3bl MCKATb YMHbIE peLLeHus
ans éyayuwero pa3BmTUS KaMnycoB B paMKaxX MHULMATMB YMHOIo ropoaa.

ExxeroaHo B Poccmun Ha ocBelleHue pacxogyetcs okono 109 mnpa kBT-4, v npnbnmn-
3uTenbHo 12% ot obuwero aHepronoTpebneHuns. MNpun 3TOM NOTEHUKNAN 3HeprocbepexeHns
B OCBeLLeHMn coctaBnasieT okono 60 mapa kKBT-u/roa*s. Ucxoas M3 aTux AaHHbIX, @ Takxe
yunTbiBasg TOT haKT, 4YTO OCBelleHue SBASeTCS OAHMM W3 MPUOPUTETHbLIX HaMpaBJieHUN
aHeprocbepexeHns M MNoBblIWEHNS dHepreTnyeckom 3h@PeKTUBHOCTNG, 6bIN0 NMPUHATO
pelweHne, 4YTO MUMEHHO BHeApeHWe MWHTeNsIeKTyanbHol cuctembl ocseweHus (MCO) Ha
ob6bekTe CAQY 6yaeT NMNOTHBLIM MPOEKTOM UMdpoBM3aLNM YHUBEPCUTETA B paMKax Npo-
rpaMMbl «YMHbIN KaMmyc».

Heob6xoanMOCTb BHeAPEHUS MHTeNIeKTyalbHbIX CBETOCUMCTEM C Lenbio 3Heprocbepe-
XeHnsa obycnossieHa MaclWwTabHOCTbIO aHepronoTpebnstowen NHOpPacTpyKTypbl: B COCTaB
CAQY BxoaaT 6onee 100 3gaHumi (B T.4. 2 KOANe4Xxa, nuuen, mactepckue, CopTUBHbIN
KoMmnnekc «bypeBecTHuk», yyebHO-cnopTuBHaa 6asa «Wnec», 6acceiH, LeHTp Konnek-
TUBHOIO NOJSIb30BaHUSA Hay4YHbIM 060pyAoBaHMeEM «ApKTuKa», npodunakropuii, 14 obwe-
XUTUN, TMMHa3Ms, AETCKUIA cad v T.4.). dunuvanbl yHMBepcuTeTa HaxXoAsaTCa B ropogax
CeBepoaBuHck, Kopsixkma 1 HapbsaH-Map (HeHeuknit ABTOHOMHbI OKpyr).

Onsa HarnagHocTu adbdekTa peannsaumn MHTENNeKTyaslbHOW CUCTEMbl OCBeLeHus 6bin
BblbpaH cTpaTermyecky BaXkHbli 06beKT yHuBepcuTeTa — YUYebHO-Hay4uHbIA LEHTP dHep-
reTmyecknx mHHosauum (YHL, DN). OH 6bin co3gan B 2013 roay C uenblo MHTErpauunm
Hay4HbIX nccnenoBaHuii n obpasoBaTesibHOro NpoLecca, a TakXxe peannsaumm KoHUenuum
pa3BUTUS SHEPreTUYECKOro HanpasaeHns BbiCluen WKobl IHEPreTUKn, HedTn 1 rasa, Kak
€ANHOro Hay4yHo — obpasoBaTtenbHoro komnsekca [1]. Ha 70 % nnowaamn YHL 32U ycTa-
HOBJIEHO CBETOAMOAHOE OCcBelleHne, ogHako 30% naowaam MCrnosb3yTCss SKOHOMUYECKHU
M dHepreTnyeckn HeaddeKTnBHbIE TIOMUHECLLEHTHbIE NaMnbl.

OCHOBHOV naeer npoeKkTa No BHeAPEHMNIO «YMHOM>» CUCTEMbI OCBeLLeHMs Ha NpuMepe YHL],
DU aBnseTcs CHMXeHne sHepronoTpebsieHns 3a cyeT MOoJSIHON 3aMeHbl JIIOMUHECLLEHTHOTO
OCBelleHNa CBETOAMOAHbIM N MHTENNIeKTyalbHOEe yrnpaBieHune ocselleHmneM. lNpeaycma-
TpMBaeTCsl BO3MOXHOCTb AasibHeNLWero nccaenoBaHms ee BO3MOXHOCTEN Hay4YHO-neaaro-
rmyeckmMm paboTHMKaMmM U CTyAeHTaMn yHUBEpCUTeTa C Nocseaytowen MmogepHmsaumnen.
B cBSA3M Cc HE06X0AMMOCTbIO COXpaHEeHUs 3Konormyeckoro 6anaHca U CHMXeHUs yrnepoa-
HOro cnepa B ApKTunyeckoin 3oHe P®, B paboTe paccMOTpeHbl BapmMaHTbl UCMONb30BaHMS
pervoHasnbHbIX UCTOYHMKOB BO306HOBNsAeMOl 3Heprum (BMD) Kak MCTOYHMKA 3/1eKTPo-
aHeprum ana obecneveHmsa dyHKUMOHMPOBaHMA npoekTupyemoii UCO.

MeTtoponormnsa
MecToM peanu3auunmn NUAOTHOrO NpoekTa «MHTenneKkTyanbHas cucTemMa oCcBelleHns 3aa-
HUS YHUBEPCUTETA» B paMKaX MNpoekTa «YMHbIM Kamnyc» 6b1s10 onpeaeneHo 3gaHme Yueb-

3 Mporpamma undposusaumm CADY: peweHne YueHoro coBeta CeBepHoro (ApKTuyeckoro) denepanbHOro YHMBepcu-
TeTa nMeHn M. B. JlomoHocoBa oT 28.06.2018 r. ApxaHrenbck, 2018. 5 c.
4 06 yTBepxaeHUn TpeboBaHW K OCBETUTENbHbBIM YCTPOMCTBAM M 3/1IEKTPUYECKUM NlaMNnaM, UCMOSb3yeMbIM B LIensx

rNnepeMeHHOro Toka B LefsiX OCBeleHus: noctaHoBneHue MpasutensctBa Poccuiickon ®epepaunn N2 1356 ot 10.11.2017 URL:
https //static.government.ru/media/files/bGATK2MsZrYf4mCUINQcUa9g95zVjSlu.pdf (aata obpaweHunsa: 01.02.2022).

O coCTOsiHMM 3HeprocbepexxeHnst U NoBbIlEeHUS aHepreTuyeckon apdekTMBHOCTM B Poccuiickoih ®enepaumu B 2017
ro,u,y. rocyfapCTBeHHbI Aoknag ot 12.10.2018 r. M.: MNpocnekT, 2018. 263 c.
6 06 sHeprocbepexXeHnn 1 0 NOBbILEHUN IHEPreTUHECKON 3PPEKTUBHOCTU N O BHECEHUN U3MEHEHUW B OTAENbHbIE 3a-
KOHoAaTesnbHble akTbl Poccuiickon ®epepaunn: GepepanbHbil 3akoH Poccuiickon ®epepaunn N° 261-3 ot 23.11.2009 URL:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102133970&rdk= (paTa obpaweHunsa: 11.02.2022).
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HO-HAY4HOro LeHTpa aHepreTndyecknx nHHosaumin CA®Y. O6bekToOM nuccnenoBaHus ctana
CyLLEeCTBYHOLAA CUCTEMA OCBELLEHUS TpeX ayaAuTopuin U npuneratowero xonna YHL, 23U,
B KOTOPbIX Ha CEroAHSILLHWMA AeHb YCTAaHOB/IEHO JIIOMUHECLIeHTHOoe ocBelleHue. B pam-
KaxX BbIMNOSIHEHHOM paboTbl 6bi1 MpoM3BEeAEH ayAUT CYLLECTBYHOLEN CUCTEMbl OCBELLEHUS
3TUX MOMELLEHNI, caenaH CBETOTEXHMYECKNIA pacyeT, pa3paboTaH HOBbIM UCNOAHUTENb-
HbIX NNaH ocBelleHnsa BbibpaHHbIX 06BbEKTOB, NpeAcCTaB/ieHa MOAEb UHTEeNIeKTyanbHOM
CUCTEeMbl OCBeLLeHMsl, onpeaesieHbl ee CocTaBnsatowme, npomsseneH pacyet obopyaosa-
HUS MO MPOEKTY MHTENNIEeKTyaNlbHOro ocBelleHmns. 15 Bbibopa NCTOYHMKA 21eKTPUYECKOM
aHeprum gna éyaywen cuctembl MCO 6biiv pacCMOTPEHbl pernoHasibHble BO3MOXHOCTHU
BO30O6HOBNSAEMON dHEPreTUKN APKTUYECKON 30HbI C aKLLEHTOM Ha BETPOSHEPreTuKy.

B paboTe ncnonb3oBanncb metoabl [2]:

1. aHanm3a - ana o63opa M pacCMOTpPEHMUs CyLLeCTBYHOLEN CUCTEMbl OCBELLeHMS, Ans
pPacCMOTPEHNSA U U3YYEHUS] WHTENNeKTyaslbHOM CUCTEeMbl, A1 aHa/inm3a BO3MOXHOCTEN
BO306HOBNAEMON SHEPreTUKN apKTUYECKOro pernoHa;

2. CMHTe3a - anga obbeanHeHna yHAaMeHTanbHbIX COCTABASAIOLWMX SHEPrOMeHe ) KMeH-
Ta N uMpPOBOI SHEPreTUKN;

3. MoAenupoBaHus — ANAS CO34aHUs C MOMOLLbIO NporpaMMHOro obecneyeHuss Moaenmu
noMeLleHm (C pacyeToM KOSM4YecTBa CBETUIbHUKOB U MECT UX YCTaHOBKMW);

4. MHAYKUMW — OT pacCMOTPEHUS CyLLeCTBYHOLWEN Ha cerogHs Ha BblbpaHHOM ob6bekTe
CUCTEMbl OCBELLEeHMS U OT obLllero nsydyeHms MHTENNEKTYyaNnbHbIX CUCTEM Mbl MPULLAN K
KOHKpPEeTHOMY MPOEeKTY Nnoj peanunsaumio Ha obbekTe;

5. 0606ueHna — B 3aBepwieHnn paboTbl 6bIANM NPOAEMOHCTPUPOBAHbI pe3ynbTaTbl Mpo-
OeNaHHbIX MeponpuUsaTUii.

UHTennektyanbHaa cucreMa ocBeLleHuUs

Ha cerogHswWwHMA aeHb nporpecc B 061acTn CBETOBON TEXHUKM OTpPaXXaeTcs B ycoBep-
LEeHCTBOBAHUN N yAelleBNeHNM TEXHONOrMYeCcKoro npolecca Nnpon3BoACTBa U KOHCTPYK-
TUBHbIX ocobeHHocTel NpmbopoB ocBelleHns [3] n B COBEPLUEHCTBOBAHMM CaMMX CMOCO-
60B ynpaBneHusa ocseweHneM [4].

CeeTtoamoaHble CBETWIbHWUKM HavanuM W3rotaBnMBaTb COBMECTHO C MHOrModyHKLUWO-
HaNbHbIMW AaTyYMKaMW, KOTOpble MO3BOMASAIOT YNpaBAsaTb OCBETUTENbHbIMW MNpubopamu
OVCTaHUMOHHO. [MosiBMNack HOBas MHTeNeKTyasibHas CMCTeMa OCBELEHUS — KOMMJeKC
YCTPOWCTB, NO3BONSIOWMX OCBETUTENbHbIM Npnbopam paboTaTb aBTOHOMHO MW C ANCTaH-
LMOHHbIM yrpaBfieHneM.

[NaBHbIMW NMpenMyLLecTBaMM UCMNOSb30BaHNA CBETOAMOAHbIX CBETUIbHMKOB COBMECTHO
C MHTEeNIeKTYaNlbHOM CUCTEMOM YNpaBfieHUS ABASIOTCS, BO-NepBbiX, 3KOHOMMSA noTpebne-
HUS SNEKTPUYECKOM SHEPIrMN MOXeET AOCTUIrHYTb A0 85% oT obbema noTpebneHns sHep-
rMn CTaHAZapTHbIX CBETOAMOAO0B, BO-BTOPbIX, MOXET OCYLLECTB/SATbCS MOHUTOPUHI CUCTe-
Mbl OCBELLEHMNS, B-TPETbMX, YNpaB/ieHWEe OCBETUTENbHbIMW YCTaHOBKaMM MpPOU3BOAMTCS
aBTOMaTU4YeCKM NN ANCTAHLMOHHO B py4YHOM pexunme’[5].

MapTHepoM npoekTa paccMmoTpeHa komnaHmsa OO0 «CeeTocucTeMbl», KoTopas paspaba-
TblBAa€T M NPOM3BOAMT MporpaMMHo-annapaTHble peweHus u online-cepenc SunRise ans
CO3[aHNSA UHTENNEKTyasIbHbIX CUCTEM YNpaB/ieHs CBETOANOAHbIM OCBelleHneMs,

AnnapaTHas 4acTb CMCTeMbl SunRise coBMecTMMa CO CBETUJIbHMKaMM Nto6bIX NPON3BO-
avTenen n He HakaAblBaeT OrpaHNYEHU No BblIbopy CcBETOTEXHMYECKOro obopyaoBaHus.
NHTennekTyanbHas cucTeMa OCBelleHus npeactaBnseTr coboli KOMMNeKC yCTPONCTB, KO-
TOPbI NO3BONASET OCBETUTENbHbIM NMpubopamM paboTaTb aBTOHOMHO MM C ANCTAHLUMOHHbBIM
ynpasnenmeMm. Apxutektypa MCO cTtpouTtca Takum o6pas3oM, 4To Bbixoa U3 cTpos nwboro
3/1eMeHTa CUCTeMbl (KOHTpOJSIep ynpaBneHUst SiPKOCTbl0 CBETWUIbHWKA, AUCMNETYEepPCKUMn
NynbT, WKad ynpasnieHus, 4aTYMKN U T.4.) HE BAMSIET HA OCBELLEHHOCTb B LIEJIOM.

Onsa peanusauum nHTeNneKTyanbHoOro oceseweHus Ha 6ase YHL, 21 6yayT yctaHoBNEHbI
KOHTpPO/IEPbl, AATYMKU ABUXEHUS, OCBELLEHHOCTN K npucyTcTBus. ObopyaoBaHue npea-
ctaBneHo B Tabnuue 1. Ha pucyHke 1 npeacraBneHa MHTeNNEKTyallbHasg cuctemMa ocse-
LeHuns.

Cuctema SR School npuMeHsaeTca ana ynpaBneHns SpKOCTbO CBETOAMOAHbIX CBETU/b-
HWKOB B 3aBMCMMOCTM OT KOJIMYEeCTBa t04el M MHTEHCMBHOCTM eCTeCTBEHHOIo OCBELLEHNS
B MOMELLEHMNN.

MporpammHoe obecnedeHne SR School 6yaeT ycTaHOBNEHO Ha raBHbI KOMMbloTep 06b-
€KTa WM Ha NaHenb ynpasneHus oceelleHneM. Mo Tepputopum y4yebHbix oducos 6yayt
pasMelleHbl gatymku SR School LS, koTtopble 6yayT oTcnexuBaTb OCBELLUEHHOCTb B MO-
MeLleHNn, B 3aBUCUMOCTN OT YPOBHS eCTeCTBEHHOIro ceeTa 6yayT BK/IOYaTb M OTKAKOYaTb
CBETU/IbHUKMK, a Takxke 6yayT OoTNpaBasTb AaHHble Ha cepBep ynpasneHust SR Office gng
KOHTPO/ISt U MOHUTOPMHIa paboTbl CUCTEMBDI.

7 MexayHapoaHbi ctaHgapT MCO 50001:2018. CucTeMbl SHepreTM4eckoro MeHeaxxXmMeHTa — TpeboBaHus U pykoBoa-
CTBO Mo npuMeHeHuto. BepHbep, XKeHesa: bBropo no aBTopckmm npasam NCO, 2018. 30 c.
8 000 «CseTtocuctembl». PeweHns SUNRISE. URL: https://svetosystem.ru (aaTta obpawenunsa: 16.01.2022).
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Tabnnya 1
ObopyaoBaHne MHTENINIEKTYa/IbHOM CUCTEMbI ocBeLyeHns A1 YHL U
HanmeHoBaHue, TnN Konunyectso
KoHTponnep SR School 1 7
KoHTponnep SR School 3 5
[daTunk aBmxeHnsa ¢ KoHTposnepoM SR School 1 10
[daTunk aBmxeHms ¢ KoHTponsiepoM SR School 3 21
JaTtumnk ocBeweHHocTn SR School LS 4
AdaTtunk npucytctemsa SR School 5
JNlokanbHbIN Wkad ynpasnenms SR Office Local Control & Support LAN 1
APM muwabodmens
Q (rpozparHoe adecheqeHe cuomams)
BEle
\\
Wi-Fi
//M—H
| 25
N\ @
xJE e
famaky dousenus 3
OclewesHoamY U NPUCLmanius Ca.
COemuBHK
PucyHok 1 - — IHTesI/1eKTyaslbHasi CUCTEMA OCBELLEHMNS

Takxe ANs OTCAeXMBaHUSA NepeMelleHns Naen U cocTaBfieHMs CueHapueB Mo nepu-
MeTpy NoMelweHnn 6yayT pacnonoXeHbl 4aTYNKN ABUXKEHUSA C KOHTponnepoM SR School
MS.

Onsa ynobcrBa Mcnosb30oBaHUsA CTyAE€HTaMn U npernogaBaTensaMm MHTEIEKTYalbHOM Cu-
CTeMbl B KaXXA0M MOMELLEHUN Ha rpynny CBETU/IbHMKOB OyAyT yCTaHOBMEHbI BbiKOUaTe-
11, OHM MO3BONAT NPOM3BOANTbL ONEPATUBHbIE MEPEKIIOYEHUS PEXMMOB OCBELLEHMS MpU
BHELWITATHbIX CUTyaumax. B pexnme HOpManbHOro yHKUNOHMPOBAHUS CUCTEMbI AaHHbIe
BbIK/IlOUYATEIN MCNOMb30BaTbCA He 6yayT. KomMyTaTtopbl B nomeweHnn 6yayT KOHTpPOAu-
pOBaTbCs OAHMM MHTENNIEKTYallbHbIM BbiK/toUaTeneMm. Ero npyMeHeHne no3BoamT cucteMe
pabotaTb aBTOHOMHO, 6e3 yyacTusa 4yenoBeka. NHTennekTyanbHbI BbikAO4YaTeNnb byaer
ynpasnsaTb BceMn KoHTposnepamm SR Office ¢ nomowbto Wi-Fi, npueMHmnkn takxe éyayt
rnepeaaBaTtb AaHHble NOTpPebneHns Ha ynpaBnsoWnini wkao.

Ona Toro 4ytobbl HanagnTb paboTy «smart-cucrembl», Heobxogmmo paspaboTaTb s0rU-
YECKUIA CLEHapuii 1 3arpy3uTb €ro B ynpasaswoowmi wkad. MNogpaszyMmeBaeTcs, UTo cue-
Hapuii — 3TO 3apaHee HaCTpoeHHas Lenb CUrHanoB uam cobbiTUin Ha obbekTe, rae byaer
yCTaHOBNEHA cucTema.

PaccmoTpyM npepnonaraemble cueHapum paboTbl MHTENNIEKTYalbHOM CUCTEMbI OCBELLEHMUS.
PaboTa MHTenneKkTyanbHOMW CUCTEMbl OCBeLleHMs ByaeT OCyLeCTBAATbCA NO CAeayowmnM
npuUHUMNaM:

1) npu cpabaTbiBaHMKN AaTyMKa ABUXXEHMS B NoMmeleHun obuwero nosb3oBaHMsa gaT-
UMK nepegaeTt unMdpoBON CMrHan nocpeacrtsom 6ecnpoBogHoOM nokanbHol cetn Wi-Fi Ha
LEeHTpanbHbIM WKad ynpaBneHus;

2) wkad ynpaBneHus, NOAyYMB CUrHaM C AaTyMKa ABMXEHWUS, aHanusmpyeT nHdbop-
MaLUWIO C APYrMX AATYMKOB: MO AaTUYMKY OCBELLEHHOCTU — YPOBEHb OCBELLEHHOCTM B NoMe-
LWEeHNM, No AATUYMKY MPUCYTCTBUS — Hanuuume ngen. Ecnm ypoBeHb OCBELLEHHOCTU HUXKe
HOPMMPYEMON, TO WKad ynpasneHUs oTNpaBAseT CUrHaA Ha KOHTPOAep, ynpaBastowmni
rpynnon CBeToAMOAHbIX CBETUIbHUKOB B AAHHOM MOMELLEHUN, KOTOPbIN B CBOK o4vepeab
3aMbIKAET KOHTaKTbl CUI0BOM Lenu 1 AaeT HanpshkeHue Ha 6/10K NUTaHMsa CBETOANOAHbIX
CBETU/IbHUKOB;

. . E.3. Ocunosa, J1.E. HorowMHq, A.A. UyknHa
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3) B cnyyae Heo6XoaMMOCTN NPUHYANTENBHOIO PYYHOr0 BKAOYEHMNS/OTKIIOUYEHUS UC-
MoJIb3YEeTCS MHTENNEKTYasIbHbIA BbIK/lOYaTE b, PACMO/IOXEHHbI B MOMELLEHUN;

4)  paTyMK OCBELEHHOCTU U3MepsieT YPOBEHb OCBELLUEHMS B MOMELLeHUM Mo 3anpocy
wkada ynpaBneHus, a Takxke B aBTOMaTUUYECKOM pexuMe C onpeaeneHHon nepmoanyHoCcTbto
1 oTnpasnseT uMdpoBoi curHan nocpeacrsom 6ecnpoBoaHoON fokanbHon cetn Wi-Fi Ha
LeHTpanbHbIN WKad ynpaBneHus;

5) ApaTumk npucyTcTBMSA DUKCUMPYET OUYEHb MENKne ABMXEHUS, Nponcxoasiime B npe-
Aenax csoel paboyen 30HbI, U oTnpasnseT uMdpoBOM CUrHaI NOCpeacTsoM 6ecnpoBoOAHONM
nokanbHol cetn Wi-Fi Ha LeHTpanbHbIN WKad ynpaBneHus;

6) wkad ynpaBieHUs aHanM3npyeT NMOCTynatoLyo MHMDOPMaLMIO OT MHTENNEeKTyaslbHbIX
OATUMKOB M nepefaeTr uHdopMaunio Ha nporpamMMmHoe obecrnedyeHme CUCTEMbI, KOTOopas
npoussoanT online-MOHUTOPUHI 3HepronoTpebneHns, YpOBHS OCBELEHHOCTU, TeXHU-
YEeCKOro COCTOSHUSA CUCTEMbl MHTENNEKTYabHOro OCBELUEeHMS 34aHuNS;

7) aBTOMaTu3anpoBaHHoe paboyee MeCcTO pyKOBOAUTESNS, Ha KOTOPOM YCTaHOBJIEHO
nporpammHoe obecneyeHne C agMWUHUCTPATOPCKMMKM MpaBaMu A0CTyna, AOMOSIHUTENbHO
Mo3BOJISET MPOU3BOANTbL YNpaB/ieHME CUCTEMbI MHTENIEKTYaNbHOIrO OCBELLEHNS B pexuMe
peanbHOro BpeMeHu (BKItoYeHMe/OTKIIYEHME KaK OTAEbHbIX, TaK U rpynrbl CBETUIbHU-
KOB, yrnpaB/ieHne ypOBHEM OCBELLEHUS B NMOMELLEHUSX).

OCHOBHbIE XapaKTepUCTUKN CUCTEMbI:

1) ynpaBneHue ¢ ncnonb3oBaHmem TexHonorum Wi-Fi;

2) NpOTOKOAbl yNpaB/ieHNs CBETUAbHMKAMWU: LUMPOTHO-UMMYSbCHaa mMoaynaumsa 5 B,
0-10 B;

3) Hannume obpaTHOM CBA3M OT NIEMEHTOB CUCTEMbI;

4) noaknoyaeMble 4aTUMKN ABUXKEHMUS, OCBELLEHHOCTN, TeMnepaTypbl U agpyrne umdpo-
Bble AATUYUKMU;

5) nnaBHoe perynnpoBaHme SpKoOCTU cBeTUbHUKOB OT 0 o 100% (256 cTtyneHen);

6) agpecHoe ynpaBJfieHne OTAEeNIbHbIMU CBETU/IbHUKAMW UKW FpynnaMu CBETUJIbHU-
KOB;

7) Hanuuue LUeHTpasbHOro KOHTposnepa 415 paboTbl CUCTEMbI B aBTOMaTUYECKOM pexu-
Me 6e3 yyacTus YenoBeka;

8) nHTepderic yaobeH ans naaHMpoOBaHMS CLEHapUeB YNpaBAaeHUs U NONyYeHUs cTaTu-
CTUKMW.

Peannzaumsa npoekta MCO pact Takue pe3synbTaTbl, Kak: KoMdopTHble n 6e3onacHble
ycnosusa Tpyaa; cbop M XpaHeHue CTaTUCTUKM O paboTe CUCTEMbl 3/1eKTPOOCBELLEHUS;
yBefnMyeHume npoao/IXMUTENbHOCTM paboTbl CBETOAMOAHbBIX CBETUIbHNUKOB; 9KOHOMUS 3/1eK-
TPO3HEPrnM; BO3MOXHOCTb PYYHOro yrnpaBneHus.

CBeToTeXHUYECKUI pacuer

Onsa Hauyana pacyeTa BHeApPeHUS NHTeNNeKTyalbHOW CUCTEMbI OCBELLEeHNS NpoaHaan3n-
pyeM CyLLeCTBYIOLLYIO CBETOCUCTEMY C MOMOLLbLIO pacyeToB B ayamTopuax 211, 213, 214 n
xonne 2 ataxa 3aanusa YHL, DU, roe TpebyeTcsa 3aMeHa IIOMMHECLEHTHOro o6opyaoBaHuS.

Mpn NpoOeKTMPOBaHMM N MOHTaXe CUNOBbIX LMTOB U LWMTOB OCBELLEHNS PYKOBOACTBO-
BasiMcb TpeboBaHusiMKn MpaBua yCTPOMCTBA 3N1EKTPOYCTAaHOBOK® M MNpaBua TEXHMYECKOMN
3KCNAyaTauMun 3/1eKTpoyCTaHOBOK noTpebuteneiil’. BBuay Hanmuus cyecTByloLWen cu-
CTeMbl OCBELLEeHNS U AENCTBYOLWMX pacnpeaenmTenbHbiX WNTOB C Lefbld MUHUMU3ALUNn
3aTpaT MCMNOJIb3yeM CYLLEeCTBYHOLNE WUTbI 4719 NOAKIOYEHNS MHTENNEKTYalbHOM CUCTEMDI
OCBeLleHNA C UCNOb30BaHNEM CBETOAMOAHbBIX CBETUNbHUKOB.

Bbibop cpeaHel ocBeLeHHOCTM A5t BHYTPEHHEr0 M Hapy>XHOro OCBeLLEeHNS MPOM3BOANT-
cs B cooTBeTCcTBMM cO CBOAOM npasun CIM 52.3330.2016 «EcTecTBEHHOE U UCKYCCTBEHHOEe
ocelleHmne»!, [Ina Kaxaon u3 ayautopun, no gaHHomy Ceoay npasuf, CpeaHsas ocse-
LEeHHOCTb paboyei NOBEPXHOCTU AO/KHA COCTaBNATb E =500 1k, YTO XapaKTepusyeTcs
OYeHb BbICOKOM TOYHOCTbI pasinvyeHns o6BHEKTOB Mpu PUKCUMPOBAHHON U HedpUKCU-
pOBAHHON JINHUWN 3peHUd. BbibpaHHble ayaUTOPUM OTHOCATCA K paspsaay 3pUTeNbHOM
paboTbl — A-2. [Ina xonsa cpefHas OCBEWEHHOCTb cocTaBnsAeT E = 150 ik, pa3psag 3pu-
TenbHon paboTtbl — B.

B npouecce akcnayaTauMuM OCBETUTENIbHOW YCTaHOBKW OCBELLEHHOCTM Ha paboumx
MOBEPXHOCTSX YMEHbLUAOTCS BCIeACTBUE TOrO, YTO C TEYEHNEM BPEMEHW SlaMnMbl TEPSAOT
CBOW MepBOHavasbHble KayecTBa — CHUXXaeTCs CBETOBOW MOTOK. DTO BbI3BAHO 3arpsisHe-
HWEM flaMn, OCBETUTENbHOM apMaTypbl M OTPaXkatoLwmMX NOBEPXHOCTEN CTEH, MOTO/IKOB, pa-
604nx noBepxHocTel. Ansa Toro 4Tobbl Noagaep>XXaTb 3HAYEHME OCBELLEHHOCTN Ha pabounx
MOBEPXHOCTSIX Ha YPOBHE HE MeHee HOPMUPYEMOro B TeYeHne BCero BpeMeHu aKcnsyaTa-

9 MpaBuna ycTponcTeBa anekTpoyctaHoBok (MY3). M.: DHeprocepsuc, 2019. 462 c.

10 06 yTBepxaeHun MpaBun TEXHUYECKOW 3KCMyaTaLnn 31eKTPoyCcTaHOBOK noTpebuteneii: npukas MuHuctepcTaa
3HepreTukmn Poccuiickon ®epepaumn N2 6 ot 13.01.2003 r. URL: https://docs.cntd.ru/document/901839683 (naTa obpalle-
Husa: 14.02.2022).

11 Csop npasun ClN 52.3330.2016 «EcTecTBEHHOE M UCKYCCTBEHHOE OCBelleHne». M.: MMHUCTepCTBO CTPOUTENBLCTBA U
XKUINLLHO-KOMMYHaNbHOro x03sa1ncTBa Poccuinckon deaepaumm, 2016. 102 c.
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UMM, ee pacyeTHOe 3HayeHne NpuMHMMarT 60/blle HOPMUPYEMOro. DTO YUYMUTbIBAETCS KO-
apdmumeHTOM 3anaca, KoTopbii Bcerga 6onblwe eanHuubl. OH XapakTepusyeT KpaTHOCTb
MeXAy pacyeTHbIM U HOPMUPYEMbIM 3HAYEHUSAMU OCBELLEHHOCTMH.

Mpwn pacyeTe KO3 PUUMEHT 3anaca NpubnmxeHHO NpMHMMatoT k= 1,3 — 4S9 CBETOAMNOA-
HbIX 1lamMn, k = 1,5 — A4ns rasopaspsaaHbix namm.

KoadbdnumeHT MMHMManbHOM OCBELEHHOCTU Z XapaKTepusyeT HepaBHOMEPHOCTb OCBe-
weHnsa. OH aBnsaeTcs dyHKUMEN MHOTMX NepeMeHHbIX, TOYHOE ero onpeaesnieHne 3aTpya-
HUTENbHO, HO B HanbonblLen CTeNeHn OH 3aBUCUT OT OTHOLLEHMS PacCTOSIHUSA MeXAay CBe-
TUIbHWUKaMWN K pac4eTHOM BbIiCOTE NoABeca CBETU/IbHMKOB, PEKOMEHAYEeTCS NPUHUMATb Z =
1,1 - N9 CBETOAMOAHbIX CBETUbHUKOB, Z = 1,15 — rasopa3psaHbie namnbl [6].

MpousseneMm pacyer Heo6XoAMMOro KonmMyecTBa CBETUIbHMKOB ANS KaXxaoro M3 nome-
LeHnn Ha npumepe ayamTtopumn 214. Mpu pacdeTe No metoay KoadduumeHTa UCnosab3o-
BaHWA CBeTOBOro notoka [7] Heobxoammoe KOMYeCcTBO CBETU/IbHWMKOB N onpeaensercs
Mo Bblpa>eHuto 1:

Epin "k+S-Z
N="%.7

roe E - CpeAHAs OCBELWEHHOCTb, ANS yyebHon ayamTtopun E = 500 Jk;

k —koa3(durUMeHT 3anaca, ayamTopmm OTHOCATCA K MOMEeLWEeHUssM O6LeCTBEHHbIX U Xn-
NbIX 3@aHNUN, CBETUSIbBHMK OTHOCUTCS K 1 3KCnnyaTauMoOHHOM rpynne, 3HauuT k= 1,4;

S - nnowaab ayantopuun 214, S = 28,78 m?;

Z — KO3(pdUUMEHT HEPABHOMEPHOCTM OCBELLEHUS, AN IOMUHECLEHTHbIX namn Z =1,15;

o, - CBETOBOM MOTOK CBETUJ/IbHUKA, ®,.=1700 s1m;

n — KO3dPUUMEHT NCNOSIb30BaHNSA CBETOBOIO NOTOKA, o.e.

KoadbdununeHT ncnonb3oBaHUs CBETOBOMO NOTOKA onpeaenseTcsa ANs KOHKPETHOro cee-
TUIbHUKA N UCTOYHMKA cBeTa. g onpeaeneHns KoadduLMeHTa UCNONb30BaHNSA CBETO-
BOro NOTOKa 1 Heo6XoAMMO paccymTaTb MHAEKC MOMELEHUS i U HAUTKU npeanonaraemMble
KO3 DULMEHTLI OTPAXXEHMSA NOBEPXHOCTEN NMOMELLEHUA: NOTONKA p , CTEH p , nona (pabo-
4el NMOBEpPXHOCTH) p, .

NS 3a4aHHbIX NMOMELLEHUI onpeaensem, YTo KoadduumMeHTbl oTpaXeHns 6yayT paBHbl:
p,=80%, p,=50%, p,=30%.

NHAEeKC NOMELLEHNS MOXHO BbIYUC/INTD MO BbIPaXXeHUo 2:

. AB
“Hean @
roe A v B— AfIHa U LUMPUHA MOMELLEHUS, M;
H - pacyeTHas BblCOTa NnojBeca CBETW/IbHWKA Ha/ MOBEPXHOCTbIO OCBELLEHUS, M.
PacueTHas BbiCOTa NoABeca CBETU/IbHUKOB ONpeAensieTcs Nno BblpaXXeHuto 3:
H =H-h-h, (3)

roe H — reoMeTpmyeckas BbiCOTa nomewleHunsa, H=3,2wm;
h. — cBec cBeTU/bHKUKA, h =0,08Mm;
hp— BblCOTa paboyen NoBEepXHOCTH, hp=0,81v1;

H=3,2-0,08-0,8=232Mm,

, 5,31 5,42
' =232 (531+542)

=1,156.

N3 kaTanora KoMnaHmm «CBETOBble TEXHOIOMMU»12 HAXO0ANM CYLLECTBYHOLWNIA CBETUITb-
HMK ARS/S 418 /600/ HF n no tabnunue KoahdOMLMEHTOB MCMNOMb30BAHNA ONpeaensem
KO3(PDUNUMEHT MCNONb30BaHUS, U NOCAe NPOBEAEHHOr0 MHTEPNOAMPOBAHUS BbIYUCIISEM,
UYTO KO3 DUUMEHT UCMOSIb30BaHMSA CBETOBOMO NMOTOKA n paBeH 60,979%. Toraa:

500-1,4-28,78- 1,15
- 1700 0,6098

Mocne npoBeaeHUs aHaNoOrMYHbIX pacyeTosB nonyyaem N = 33 (ayautopus 211), N =32
(ayauTtopusa 213), N =14 (xonn), obuiee KONIMYeCTBO HEOBX0AMMbIX CBETUNBbHNKOB ARS/S
418/600/HF-102 wt. KOANMYeCTBO CyLeCTBYOLWMX HaKTUYECKN CBETU/IbHUKOB B paccyu-
TbIBAEMbIX ayauUTOPUSAX U XOJi1e COCTaBnseT 72 WTYKU (PUCYHOK 2 — VICMONHUTENbHbIN
njaH OCBELUEeHNs 2 3TaXka) U He yAOBNETBOPSET PacYETHOMY KOMMYECTBY. DTO MOXHO Ha3BaTb
OAHOM U3 MPUYNH HU3KOWN (HEecTaH4apTHOM) OCBELLEHHOCTM B ayamTopuax 211, 213.

= 22,35 mr.

12 www.ltcompany.com
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PucyHok 2 - IcrnoiHUTeNbHbIN M71aH OCBeLeHns 2 aTaxa 34aHmns YHL U

CBETOTEXHMYECKUI pacyeT ANa peanusauuyM MpoekTa MHTENNIEKTyallbHOW CUCTEMbI
OCBELLEHNS MPOU3BOAMTCSA aHasoOrMYyHO MpeabliaywemMy cC nomolblo kKosadduumneHTa
MCMNO/Ib30BaHUsl CBETOBOMO MoToKa. [pu OCyLLEeCTBNEHUN MpoekTa 6yayT MCMO/b30BaHbI
CBETOANOAHbIE CBETU/IbHUKM - OHU WMMEIKT CPOK CNyX6bl ASIMHHEE OCTalbHOro BMAA
CBETOTEXHUYECKOro 060pyl0BaHUSA, CaMOe HU3KOEe SHepPronoTpebieHne U 3KOMOrMUYecKyto
6e3onacHocTb. B Tabnuue 2 npeacTaBfieH CrMCOK UCMOJIb3YEMOro B MPOeKTe CBETOBOIO
060py/Z1I0BaHNSA C OCHOBHbIMU XapaKTEPUCTUKAMMU.

Tabanya 2
XapakTepuctnku cBeToBoro obopyoBaHus
HanmeHoBaHue MoLHOCTb, CseToBOM LiBeToBas KoaddurumeHT Pecypc paboTbl, 4
CBETU/IbHMKA BT NOTOK, JIM Temnepatypa, K MOLLHOCTM (He meHee)
ABO 07-18-50 18 1763 5000 >0,96 100000
CCB 28-3100-A50 28 3097 5000 >0,96 100000
CCB 41-4500-A50 41 4446 5000 >0,96 100000
ACB 01-28-50-7 28 3621 5000 >0,96 100000
ACB 01-40-50-4 40 5796 5000 >0,96 100000

Oblee konmyecTBo HeobxoamMbIX Nog peanmsauunto npoekta NCO cBeTOANMOAHBIX CBe-
TUNBHUKOB — 49 WTYK: N =17 (ayamntopusa 211), N= 14 (ayautopusa 213), N=10 (ayauTto-
pus 214), N=8 (xonn).

Mpn cncteme obuiero ocseweHnss CBETUIbHUKM MOXHO pa3MmelaTb Haj OCBelaeMom
NOBEPXHOCTbIO NMOO paBHOMEPHO, MpPaBUSIbHbLIMM CUMMETPUYHBIMW psaamu, NMbo noka-
NN30BaHO, MHAMBMAYANbHO ANa Kaxaoro paboyero mecra (pUCyHoK 3).
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PucyHok 3 — Pa3smMelyeHune CBETUIbHMUKOB 10 BbICOTE MOMELYEHUS

MNpu o6uleM paBHOMEPHOM OCBELLEHUU NYUYLIMMU BapuUaHTaMU PACMOJIOXKEHNSA CBETUSIb-
HMKOB C TOYEYHbIMU UCTOUYHMKAMU CBETA ABJISIOTCA PACMONIOXEHME UX MO yrnam npsmo-
YyrosibHUKa WK B LWAaXMaTHOM nopsiake (pUCyHok 4). 3TUM foCTUraeTcs Hambonee paBHO-
MepHoe pacrnpeaefnieHMe OCBELLEHHOCTM MO BCEWN Nowaan noMeLeHus.

E.3. Ocunosa, J1.E. /70TOLUMHaL A.A. UlyknHa . .
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PucyHok 4 — Pa3zmeLljeHne CBETU/IbHUKOB Ha MJiaHe MoMeLyeHns

PacctosHune Mexay CBeTUJIbHUKaMun Bb|6V|paETC$| TaKoe, KoTopoe obecneymBaer A0CTa-
TOYHYIO /19 NPAKTUYECKUX YC/TOBUIN PABHOMEPHOCTb OCBELLIEHMS.
Bo Bcex ayanTopuax CBETUNbHUKNA 6YL|,YT pacnonaratbCda no yriam npaMoyrosibHMKa.
Yucno psaoB CBETUILHUKOB HaxoauM rno dopmyse 4:
|N -B

VA @

R =

rae B- WUpWHa NnoMeLweHuns, m;

N- 4yncno CBETU/IbHUKOB, WIT.;

A- ANWHa NoMeLleHund, M.

Yncno cBeTUIbHUKOB B psaay onpeaenmm no cbopMyne 5:

B (5)

PaccTosHMe Mexay CBETUbHMKaMKU onpeaenum no dopmyne 6:

o

N (6)

PaccMoTpuM B KauecTBe npuMepa pacyeT no ayamtopum 211. KonnyectBo CBETU/IBHUKOB
BO3bMEM Ha OAWH MEHbLLUE, MOTOMY YTO NOMELLEHUNE HeCTaHﬂ,apTHOﬁ I'IpFIMOYFOJ'IbHOl‘;I CbOp-
Mbl, OANH CBETU/IbHUK 6y,1:|,eT HaxoauUTbCa y OKHa. lNoacTtaBnsgem 3HayYeHUs B CbOpMYJ'IbI:

11646 ,
R= |W = 2,94 i 3,
d‘q »

[16-851 _
B a6
J\J »

[4.6-851

|
y 16

5,44 & 5,

= 1,506 M.

[Ons octanbHbiX ayautopuii YHL, DU pacueT aHanormyeH.

C nomouubto nporpaMMbl DIALUX CpoeKkTUpyeM pasMeLleHne CBETUIIbHUKOB, NOC/e Yero
CpaBHMM pY4YHOWN pacyeT C NporpammHbiM. [na ayamtopum 211 ocBelleHHOCTb pabouen
NOBEPXHOCTM MOXHO NpoHabnioaatb Ha pUCYHKe 5, NnaH pacnonoXeHns CBETOANOAHbIX
CBETUJIbHMKOB Ha PUCYHKe 6, CBETOTEXHMYECKMI pacyeT Ha pUCyHKe 7.

. . E.3. Ocunosa, J1.E. HorowMHq, A.A. UyknHa
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Buicota nomewernA: 3.200 m, MonTarHas eeicota: 3.240 m, 3navenma 8 Lux, Macwrab 1:85
RoaddmuymeHT akcnnyataguu: 0.71
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PucyHok 5 — Pe3oMe pacyeta ayantopumn 211
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211 ayguropusa / CBETOTEXHUYECKWE pe3ynbTaThbl

OBwmn ceeToeoi notok: 68918 Im

OBLAaA MOWHOCTh: T140W

Koagpdnyuent 0.71

IKCMYATALAK: :

Kpaesar zoHa: 0.000 m

MoBepxHoCTh CpegHue oceelleHHoCTH [Ix] Koatduuyrent CpegHue AprocTe
Hanpamywo Onocpegosado Becero oTpaxeHun [%] [cdim?]

Pabouar

e 625 210 434 ! /

Monet 513 211 724 30 69

MNoTonok 0.04 203 203 a0 52

CreHra 1 336 215 551 50 88

CreHra 2 322 207 529 50 84

CreHra 3 267 203 470 50 Th

Creura 4 171 200 ar h0 59

CreHka 5 389 229 617 50 93

Crexka B 319 222 541 50 a6

PaeHomepHoCTE Ha pabouyei NNockocTH
Epmin | Egp- 0469 (1:2)
Brnin ! Emax: 0375 (1:3)

PucyHok 7 — CBETOTEXHMYECKMI pacyeT ayanTopmmn 211
AHaNOrMYyHbIM NPorpaMMHbIM cnocobom 6bIN10 CMPOEKTUPOBAHO pasMelleHne CBETUIb-

HUKOB B aya. 213, aya. 214 v xonne. C y4yeToM BCex pacyeToB 6bls1 CO34aH HOBbIA MCMO-
HUTENbHbIV NN1aH CeTel ocBelleHns 2 aTaxa 3aaHua YHLU DU (pucyHok 8).
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PucyHok 8- UcrnosiHnuTeIbHbIN n71aH OCBeLLeHns 2 31axa 3aanns YHL U
(nocne moaepHu3laumm)

Peanusaumnsa npoekta MCO Ha UCTOYHUKAX BO3O6GHOB/IIEMOIA SHEPreTUKU APKTUUECKOM
30HbI

ONHAHCOBO-3KOHOMMYECKNIA aHaMN3 NpoeKTa MHTEeNNEKTYyallbHOM CUCTEMbI 34aHUS YHU-
BEpcuTeTa B YaCTW MOAEPHM3AUNM TpeX ayauTOpUI M XOnaa nokasas, YTo KanuTanbHble
3aTpaTtbl coctaBat 302,7 TbiC.pyb., SKOHOMUS 3IKCMJIyaTaLUMOHHbIX PacxXof4oB COCTaBUT
96,0 TbIC. pyb., @ ANCKOHTMPOBAHHbLIN CPOK OKYMAaeMOCTM NMpoeKTa cocTasuT 2,4 roaa [8].
MacwTabnpoBaHMe NHTeNIeKTyanbHOro ynpaBieHns CUCTEMOM OCBELLEHMS Ha BCE 34aHue
YHL, 5/ nocne 3aMeHbl CBETUIBbHMKOB MO3BOJINT NOAY4YUTb AOMNOSIHUTENbHbIN SKOHOMUYEC-
Knii apdekt. OgHaAKO aBTOPbl CYUTAOT MNEPCMEKTUBHBIM U C DKOHOMUYECKOM, N C Hayu-
HO-MCCNeaoBaTENbCKOM TOUYKM 3pEHMSA PaCcCMOTPETb NepeBo ] MHTENNEKTYalbHOM CUCTEMBI
OCBelleHNs 34aHnsa yHMBepcmTeTa Ha BO30OHOBNSEMYIO SHEPreTUKY.

TpaHcdhopMaLmm saHepPreTMKN CerogHsWHEro AHS npeanonaratoTt, 4To 1toboin Xo3aiCcTBy-
OWnii cybbekT MoxeT 6biTb He TOSIbKO NoTpebuTtenem aHeprum, HO U ee reHepaTopom. B
CBOIO o4Yepeab, 3Ta CaMOreHepaums MOXeT KakK MATM Ha COBCTBEHHble HYXAbl, TaK U «Ha
CTOPOHY». OpraHm3auns MoXxeT CTAaHOBUTbCS NMOCTaBLLMKOM SHEPIMKM AaXe B Ciydyae, ecnim
BblpaboTKa SHEPrnn He SABNSETCS ee OCHOBHbIM MPOW3BOACTBOM, a ABNSETCS NMO60YHbIM
MPOAYKTOM XO3SMCTBEHHON AesATeNIbHOCTU. B peannax cerogHsilHero AHS 3TO 0CO6eHHOo

. . E.3. Ocunosa, J1.E. /70TOLUI/IH5J A.A. UyknHa
TPOEKT UHTEJIJIEKTYAJIbHON CUCTEMbI OCBELEHWNS 34AHNS YHUBEPCUTETA APKTUHECKOMW 30HbI B YC/10BUAX LUN®POBON SKOHOMUKU
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aKTyasIbHO AN afibTEPHAaTUBHON 3HEpPreTnkn — goTo3NEKTPUYECKME NaHeNn, BETporeHe-
paTopbl — CTAHOBSATCSA BCe AOCTYMHEEe M Mo CTOMMOCTWU, M No reorpaduryeckoMy pacnpo-
CTPaHEHMIO MOCTaBOK, M MO CEPBUCHOMY 06CYXXMBAHMIO, M MO aCCOPTUMEHTY KOHCTPYKLIUMN
M MOLLHOCTEN, NpeanaraeMoMy Ha pbiHKe 060pyAoBaHMA anbTEPHATUBHOW SHEPreTUKM.

HecoMHeHHO, camoreHepauus SBNSETCSH BaXHbIM 3/IEMEHTOM CYLLEeCTBOBAHUSA CUCTEMbI
3HeproMeHeaXXMeHTa Ntobon opraHmsaumu, B TOM yncine n obpasoBaTesnbHOM. DHeproba-
JlaHC opraHmM3aumn C NosBNEHNEM CUCTEM FreHepaLum 3HepPrum HauymHaeT MMeTb 2 COCTaB-
nawwmne: notpebneHne sHEprnm M reHepauus aHeprum. B ycioBusx pbiHKa, eC/in MOLL-
HOCTM reHepauum 3HeprumM NpeBbilWalnT HeobxoaAnMbIN 06beM ANS XU3HeAesATeNbHOCTHU
OopraHusaunm, co3patoTcs YCNoBMS AN NPOoAaxu dHeprun (B NepByl oyepenb 3NeKTpu-
YeCcKol) M BbIXOAA Ha 3NEKTPOIHEPreTUUYEeCKnin pblHOK. ITO BOMPOC HE O4YeHb AaneKoro
6yayLiero — ¢ y4eTom AOCTYNHOCTU 060pyAOBaHNSA pblHKa albTePHAaTUBHOM 3HEPTETUKN U
0CO3HaHMA 06LWeCcTBOM 3KOSIOrMYecknx LeHHocTen. 3aboTta o npmpoae 1 340poBbe Yesno-
BeYyecTBa, COXpPaHEeHMN SKOCUCTEM U NMPUPOAHbBIX PeCypCoB, MbICIM U ByAyLWMX MOKONEHN-
S1X, HU3KOYrnepoaHbln TPeHA, KOHUENUNM 3e/IeHO SHEPreTUKN N YCTOMYMBOIro pasBuTus
[9] - cTOAT HapaBHe C 9KOHOMMYECKNMU COOBpaXKEHUSMN NPU MPUHATUN PELLUEHWNIA O BHe-
APeHNN 3HeproaddEeKTUBHbBIX TEXHOOMMIN, K UNCY KOTOPbIX OTHOCUTCS M MpoeKTupyeMas
nCo.

Mepexon opraHusaummM Ha camMoreHepauwuto, OpUMEHTUPOBAHHYK Ha BO306HOBSEMblE
asibTepHaTUBHblE SHepreTMYeckme pecypcbl, AAET psaa NPENMYLLECTB:

- bopMmMpoBaHMe yCTONUYMBON SHepreTnyeckon 6e30nacHOCTM opraHmMsaunm;

- (OMHAHCOBYI0 3KOHOMMUIO OT YMEHbLUEHUS CTOMMOCTM NoTpebneHHOM aHeprum oT CTo-
POHHMX MOCTABLMKOB — FEHEPUPYHIOLWMX KOMMOAHWUI;

- BO3MOXHOCTb MOJTly4EeHUs AOMNOSIHUTENbHbIX 4OX0A0B OT reHepaunn 3Hepruu;

- YMeHblleHne BbIBpOCOB MapHUKOBbLIX FA30B OT YrJepoAHOW SHEpreTuku MU Kak cnea-
CTBME- yJlyylleHne 3KOCUCTEMbI permoHa MeCTOHaX0XAeHUS;

- bopMMpoOBaHMe MMUAXKA OpraHM3auum Kak OopraHumsaunm C CUCTEMOM SHeproMeHea-
XMEHTa, OPUEHTUPOBAHHOM Ha 3KOHOMMYECKUIN, SHEPreTUYECKNii N SKONOrmdecknin agd-
deKThl.

Pa3BnTrMe BO30OGHOBASIEMOMN SHEPreTUKK SBASIETCA OAHMM M3 BeAyLUMX TPeHAOB MMPO-
BOM 3Hepretmku. B obnactm anektporeHepaumm Ha OCHOBE BO30OHOBASEMbIX WUCTOYHW-
KoB 3Hepruu (BMN3) B 2020 r., Nno AaHHbIM MeXAyHapOAHOro areHTCTBa BO306HOBISAEMON
aHepreTukm REN21'3 n NHcTuTyTa ycTonumBbix TexHonormin AEE INTEC!#, Hambonbliuni
BEC MMeeT rmaposHepreTmka: yCTaHOBfieHHas MowHocTb 1170 BT, rogosas BblipaboT-
Ka — 4370 TBT1-uy/roa. [lns BETpO3HEPreTMKN 3T 3HAYEHUS COCTaBISAIOT COOTBETCTBEHHO
743 BT 1 1743 TBT-4/roa, anst conHe4vHom sHepretuku — 708 'BT n 901 TBT-4/roa, ans
6mnosHepreTnkn BbipaboTka a3NeKTpUYeECKoln aHeprumn coctasuia 602 TBT-u/rog, ansa reo-
TepMasibHOM 3HEPreTUKM Npu yCTaHOBAEHHOM MowHocTn 14 BT, rogoBas BbipaboTka 947
TBT-4/roa [10].

B Poccun passutme BO30O6HOBNSEMON SHEPreTUKM OCYLLEeCTBSIETCS Ha OCHOBAaHWM 3a-
KoHa N235-03 «0O6 anekTpoaHepreTmke», nonpasku B KoTopbidi ¢ 2007 r. go 2021 r. pe-
rNaMeHTUPYIOT COOpYyXeHue BeTpoanekTpocTaHumin (B3C), COMHEYHbIX 3/1eKTPOCTaHLUUMn
(C3C), Manbix rngposnekTpoctaHumn (MIMBC) u apyrMx BUMAOB BO306HOBNSAEMONM 3Hep-
retTukn. OgHaKo Mo CpaBHEHUIO C BeaywMMU cTpaHamu 3anagHoi EeBponbl n CLUA, rae
CYLLECTBYIOT 3HauYuTenbHble npedepeHUnn Ansi YCKOPEHHOr0 pasBUTUS NMPUMEHEHUS OC-
HOBHbIX MCTOYHMKOB BO306HOBNSiIEMON 3Hepruun, B Poccuiickon ®eaepaunm Habnogaetcs
3HauMTeNbHOE OTCTaBaHMe B MpoLeccax MoAepHM3aLUmMmn aNeKTPoIHepreTnkn Ha BND [11].

OcHoBHasa MHMpacTpykTypHas 6aza CADY HaxoAUTCH Ha TEPPUTOPUM MYHULMMNATbHOIO
obpazoBaHus «Fopoa ApxaHrenbCK» M B rOpoACKOM okpyre «CeBepoABMHCK», KOTOpble
BXOAST B COCTaB ApPKTMYECKOW 30HblI PO, TeppuTtopun, BXoasiLME B COCTaB CyXOMyTHbIX
TeppuTOpuii ApKTMYECKOM 30HbI Poccuiickoi ®epgepaummn, MMeKT CypoBble KnMaTnyeckume
YCNOBUS, HE BCeraa pasBUTYO AOPOXHYI MHPPACTPYKTYPY, CIOXHYI M AOPOroCTOSLLYO
JIOrUCTUKY 3dHEeproHocuTenen B TPYAHOAOCTYMHbIE HacesieHHble MYHKTbl M MPOMbILUIEH-
Hbleé 30Hbl. Takxe 0COBeHHOCTAMM ApPKTUYECKOW 30Hbl, OnpeaensowmMmn crneymanbHble
noaxoAbl K ee CoLUMasibHO-IKOHOMMYECKOMY Pa3BUTUIO, SBJISIIOTCSA BbICOKas 4YyBCTBUTESb-
HOCTb 3KOIOrMYECKMX CUCTEM K BHELIHWMM BO3AENCTBUSM, KIMMATUUYECKME WM3MEHEeHus,
cnocob6CcTByOLME BOSHUKHOBEHMIO KaK HOBbIX 9KOHOMUYECKNX BO3MOXHOCTEN, Tak U puc-
KOB A/151 XO3S1MCTBEHHOM AEATENbHOCTU U OKpYXXatlowen cpeabl, yctonumeas reorpadumde-
CKas M 3KOHOMMYeckas cBsA3b C CeBepHbIM MOPCKUM NMyTEM, HEPAaBHOMEPHOCTb MPOMbILL-
JIEHHO-X035IMCTBEHHOIO0 OCBOEHMUS OTAE/IbHbIX TEPPUTOPUA APKTUYECKOWN 30HbI, BbICOKas

13 MexayHapoaHoe areHTCTBO BO306HoBNseMol sHepreTukm REN21. URL: https://ren21.net (nata obpaweHus:
06.02.2022).

14 UMHCTUTYT ycTonumBbix TexHonormn AEE INTEC. URL: https://aee-intec.at (nata obpawenusa: 06.02.2022).

15 06 yTBEp>XAeHUN rocyaapcTBeHHOW nporpamMmbl Poccuiickorn ®enepaumn "CounanbHO-3KOHOMUYECKOE pas3BuUTHe

ApkTunyeckon 30Hbl Poccuiickon depepaummn™: noctaHosneHue Mpasutenbctea Poccuiickon ®eaepaunn N° 484 ot 30.03.2021 r.
URL: http://static.government.ru/media/files/bIT1IDkAw1IWhBgHy1SAZIkBRINMT3pG.pdf (aata obpawenus: 25.03.2022).
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pecypCcoeMKOCTb XO3MCTBEHHOMN AEATENIbHOCTU M XU3HeobecneyeHns HaceseHus, nx 3a-
BMCMMOCTb OT MOCTaBOK Tonnameal®. MoatoMy ans ApKTuyeckoin 30Hbl P® ocobeHHO ak-
TyaneH BOMPOC aBTOHOMHOro camoobecrnedyeHnss 31eKTPO3HEPruen, YTo MOXHO peLlnTb
MCMOJIb30BaHMEM MeCTHbIX BO30O6HOBASEMbIX MCTOYHMKOB dHeprun. Ho ectb ocobeHHOCTH
M C/TIOXHOCTM BO BHeapeHun BM3: nx paboTy TpyaHO npeackasaTb, T.K. OHa CYLLEeCTBEHHO
3aBUCUT OT MOroAHbIX YC/IOBUI, YTO NMOpPOXAaeT HOBble NpobnemMbl B ynpaB/ieHUNn U 3KC-
nayaTaunm 3NeKTPOSHEPreTUMUYeCcKnx CUCTEM, MOCKOSbKY Ansa obecnedeHms 6e3onacHom
aKcnnyaTaummn n ctabunbHOCTM aHeprocHabxxeHuns Tpebytotca 6onee rmbkne mepbl. Heob-
X0AMMO oaHOBpeMeHHO obecneunTb 6bICTPOAENCTBME TaKNX CUCTEM, cO34aTb obopyaoBa-
HME N YCNOBUSA ANS1 XPaHEHUS SHEpPrum, a Takxke ornepaTMBHO pearMpoBaTb Ha U3MEHeHMe
cnpoca [12].

Y4yebHO-Hay4HbI LEeHTP 3HepreTMyeckmx nHHosaunii CA®Y nmeeT onbIT UCMOb30BaHUS
anbTepHaTuBHOM 3aHepretnkun. K 3aaHuio YHL DU B yuyebHO-Hay4HbIX Lensax yxe noa-
KJIl04YeHa BETPO-CO/IHEYHasa CTaHUMS, BbipaboTKa 3/1eKTPO3IHEPrMM KOTOPOM NO3BOJISIET Ya-
CTWUYHO 3aKpbiTb NOTpebHOCTb paboTbl oaHON M3 yyebHbix nabopatopuin. CocTaBnsawLwme
3TOM CTaHUMK: BeTporeHepaTtop 2 KBT, conHeuHble 6aTapeun 1,2 KBT, akKyMynsaTopbl, UH-
BepTop 6 KBT, ConMHeuYHbI KOHTpOiep, BETPSIHOMW KOHTPOIAep, U NporpaMmMHo-anmnapar-
HbIA KOMMJIEKC, KOTOPbI NO3BOJISET OTCNEXMBATb NPOLIECChl B cMCTEME (MOLLHOCTU, TOKH,
HanpsbkeHus). YueHble, acnupaHTbl U cTyaeHTbl CAOY nNpoBoAAT MccneaoBaHms NOTOKOB
COJTHEYHON WMHCONSALUUM M BETPSIHOM aKTUBHOCTU, 3aHMMalOTCs pa3paboTkoit MobunbHOM
CO/THEYHOW 3NEeKTPOCTaHUMM Ans paboTbl B apKTUUYECKUX YCNOBUAX. TakXe K CUcTeMe 0To-
nneHus YHL DU nogknioyeH KoTen oTonuTenbHOM yCcTaHoBKN Herz firematic 60, paboTato-
WK1 Ha 6MoTonamBe: 3Ta YCTaHOBKA MCNoab3yeTca B y4ebHOM npouecce Ans noaroToBKu
CNeunanncToB-aHepreTMKoB, U ANs Hay4HbIX UCCeA0BaHUMA MpU N3y4YeHn NpoL,eccoB ro-
PEHUS PasNMUHbIX BUAOB OpraHM4YeckuX TOMJMB M KOMMJIEKCHOrO NoBblweHnsa ahdekTns-
HOCTM paboTbl TENIOreHepUpYOLWNX YCTaHOBOK.

ApxaHrenbckas obsacTb, MMes pa3BUTbIN J1ECONPOMBbILNEHHbBIA KOMMJIEKC, YXXe BTOpoe
OecaTuneTne akTMBHO WMCMNOSb3YeT BO3MOXHOCTU 6MO3HepreTukun (KoTenbHble Ha KOpOo-
ApeBecHbIX 0TX0A4ax, Ha oTxodax aepeBornepepaboTkM HU3KOCOPTHON ApeBEeCUHbl, Ha
ApeBecHbiX 6pukeTax, TOMJIMBHbIX FpaHynax). Ha pucyHke 9 npeacraBsieHa cxema pac-
nosoxeHnss 06bekToB, paboTaloWwmnx Ha BO30OHOBASIEMbIX MCTOUYHMKAX dHeprun (BNI) B
ApxaHrenbckon obnactu [13].
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PucyHok 9 - Cxema pacrosioxxeHnss 06beKkToB BV B ApxaHresibCkoi obactu

16 O CrpaTerum pa3sutusa ApKTUYeckown 30Hbl Poccuinckon deagepaumm n obecneveHns HauMoHanbHoOM 6e30nacHOCTU Ha
nepuoa Ao 2035 roaa: ykas MpesngeHta Poccuiickon ®epgepauunm N2 645 ot 26.10.2020 r., URL: http://actual.pravo.gov.ru/
text.htmIl#pnum=0001202010260033 (aata obpaweHus: 26.03.2022).
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N3 npeactaBfieHHOM CXeMbl BMAHO, 4TO 6MOCTaHUMM MMEKT peluakllee 3HadeHne B
anbTepHaTUBHOM 3HepreTuke ApxaHrenbCckoin obnacru.

Mo AaHHbIM CXeMbl U MPOrpaMmMbl MEPCMNEKTUBHOIO pa3BUTUS 31EKTPOIHEPreTUKun
ApXxaHrenbckoi obnactm Ha 2021-2025 roabl'’, noTeHUMan BeTPOBON U COTHEYHOM dHEp-
rMM He MNO3BONSIET paccMaTpuBaTb MOAEPHM3AUMUIO FEeHEPUPYIOLWMX MOLHOCTEN pernoHa
Ha OCHOBEe BO306HOB/ISIEMbIX MCTOYHUKOB SHEPIUN.

OaHako ans pernoHa, nMetowero 60abLLoe KOM4YeCcTBO TEPPUTOPUINA C CE30HHbIM 3aBO30M
TOMUBA, ABMSETCS BaXXHbIM MCCAef0BaHMe M nocneaylliee ncnosb3oBaHnMe MCTOYHUKOB
BO30O6HOBNAEMON 3HEPreTUKM, AOCTYMHbIX HEenocpeaACTBEHHO Ha TEPPUTOPUM SHEprono-
TpebneHus. B nepByto odyepeab cnenyeT pacCMOTPETb BO3MOXHOCTU MCMOSIb30BaHUS Be-
TPO3HEpPreTnYyecKnx CTaHuun, rmbpmaHbiX BETPO-COMHEYHbIX CTaHLUMNA.

3Ha4yeHne COoSIHEeYHOM MHconaumn (Konudyectsa o6nydYeHUss MOBEPXHOCTM MYyYKOM COJl-
HEeYHbIX JTyyel, AaXKe OTPa)KeHHbIX UK paccessHHbIX oblakamMun) MMeeT pellatoLlee 3Have-
HMe Npu pacyeTax BbIpaboTKK cosiHeYHbIX (POToaneKTpuyecknx) naHenen, B r. ApxaH-
renbck, B CUIy ero reorpadm4yeckoro nosioXeHus, CoSIHeYHasi akTUBHOCTb MO Mecsuam
(pucyHok 10) nposiBnsieTcs HepaBHOMEPHO, OCHOBHOW MWK MPUXOAUTCS Ha NeTHUe Mecs-
Ubl, @ CpeaHeroAoBOM nokasaTesib CO/THEYHON MHCONSAUNM 2,67 KBT*u/Mm2 18,

B cuny ce3oHHOI HepaBHOMEPHOCTM pacrnpeaeneHns 4aHHOro Buaa saHeprum, He byaem
paccMaTpuBaTb ero nepcrnekTUBHbIM ANS MCMOSIb30BaHMSA B CUCTEMe aHeproobecrneveHums
XO035MCTBYOWero B r.ApxaHrenbcke cybbekTa.
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PucyHok 10 — YpoBeHb COJTHEYHOM MHCONSAUMN B I ApXaHresbcK, KBT*4/m?

TexHn4yeckme pecypcbl BeTpa parioHOB ApXaHresnbCkolh obnactu co cpeagHeroaoBbiMU
CKopoCTsaMM BeTpa Bbiwe 4 M/c (a B r.ApxaHresnbcke, rae Haxoamtcs YHL, 31 , aTa cko-
pOCTb cocTasnseT 4,4 M/c) oueHmnBatoTcs npuMepHo B 1900 mnpa KBT-4. DTO Ha NOpaAoOK
Bbllle CeroAHsilLHero ypoBHs anekTponoTpebneHns ApxaHrenbckor obnactu (okono
10 mnpa kBT-4) [14]. Mo3TOMYy noTeHuMan BbisiBIEHHbIX TEXHUYECKMX BETPO3HEpropecyp-
COB MO3BOJISIET ONpeaennTb 3TOT BUA dHEPrun ansa peanmsaumu npoekta NCO.

K coxaneHuio, aHepreTndeckasa ctpaterms PO Ha nepuoa Ao 2035 He B nosiHOM Mepe
onpeaensieT 3ajadn B 4acTM MOBbIWEHUS YCTONYMBOCTU M HAAEXHOCTM 3neKTpocHabxe-
HMS ApPKTMYECKOro MakpopermoHa C MakCMManbHbIM, SKOHOMUYECKN 3(DPEKTUBHbIM UC-
MoJIb30BaHMEM MECTHbIX dHepreTU4yecKkMx pecypcoB, a Takxe B3 ¢ Bbicokol gonen noka-
NM3aumm NpomM3BOACTBa B cTpaHe [15].

[JopaboTka npoekTa UHTeNseKTyanbHON CMCTEMbl ocBelleHus 3aaHna CADY Ha ocHose
MCMOJIb30BaHUS B KayeCTBE UCTOYHMKA 3M1EKTPOCHAbXeHMsA SHeprum BeTpa M ero nocne-
Aywuwasa peanusauns AacT HOBble UCCefoBaTe/IbCKUE AaHHble A719 NMPUMEHEHUS 3TOro
BMAA dHEprmn B APKTUYECKOM 30HE, MO3BOJSINT UCMONb30BaTbh 3Ty TEXHOSIOMNIO B YHUBEP-
cuTeTckoMm obpasoBaTenbHOM Mnpouecce AN NOAroTOBKM CMeuManmcTtoB 3HepreTuyecko-
ro npodunsa, pA[acT CTapT peLleHMt0 OCHOBHbIX 3aZ4ay aBTOHOMHOrO 3HeproobecrnevyeHus
(aHepreTnyeckas 6e30MacHOCTb, 3KOJIOMTMYHOCTb M SKOHOMUYHOCTD).

Takmm obpasoM, B Ka4yecTBe cieaytouwlero atana passutus npoekta MCO npeanaraetcs
3anpoeKTMpoBaTb TEXHUYECKYIO YacTb peannsaumn npoeKkTa MHTENNEeKTYalbHOW CUCTEMDI
ocBelleHns, BbibpaB MCTOYHMKOM 3M1eKTpuyecTBa BO306HOBNSAEMYIO SHEPreTUKY.

17 06 yTBEpPXAEHUN CXEMbI U MPOrpaMMbl NMEPCNEKTUBHOIO PasBUTUSA SNEKTPOIHEPreTUKKN ApXaHrenbCcKol obnacTtu Ha
2021-2025 roabl: ykas N'ybepHaTtopa ApxaHrenbckoi obnactu N2 58-y ot 28.04.2021 r. URL: http://publication.pravo.gov.ru/
Document/View/2900202104290004 (pata obpaweHuns: 26.03.2022).

18 3HayeHne CONHEeYHON nHconaumm B r. ApxaHrenbck (ApxaHrenbckas obnactb). URL: https://www.betaenergy.ru/
insolation/arkhangelsk/ (nata obpawenuns 31.03.2022).
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3akJiroueHue

HayuHble n obpa3oBaTenbHble NPUOPUTETbI YHMBEPCUTETA COOTBETCTBYIOT 3a4ayaM pas-
BUTUA APKTMYECKON 30Hbl, OTpaXKeHHbIM B Ykase [lpe3ngeHTta Poccuinckoin deapepauunm
oT 05.03.20 r. N2164 «06 OcHoBax rocygapcTBeHHOW nonuTmku Poccuitckon ®denepa-
umm B ApkTuke Ha nepmoa o 2035 roga» n CrpaTterum pasButus APKTUYECKON 30HbI, a
Hay4HO-uccnepoBaTtenbckas MHdacTpyktypa CADY mMMeeT sSipKO BblpaXK€HHbIA apKTu4yec-
Knii BekTop!®. Bonpocbkl undpoBor TpaHchopMaumMm SKOHOMWKM ONpeaenstoT pa3BuTue
CAQY B pa3spese CBOMX Hay4dHbIX MCCNefOoBaHMN M NpUKNAAHbIX pa3paboTok, a BONpOChI
aHeprocbepexeHns n a3HeproadPeKTUBHOCTN YHUBEpPCUMTETA KaK CybbeKkTa XO035MCTBEH-
HOW [OeATesIbHOCTWU, peLllarTCs 4Yepe3 CUCTEMY 3HepreTnyeckoro mMeHeaxmeHta CAQY.
MpuHATME NpUHUMNMANbHOro peweHus, onpegensawwero CAQY Kak «3/1eKTporeHepu-
pYHOWUA CyObeKkT» N pelleHns 0 peasnsaunmm npoekTa «yMHbl cBeT», paboTatowero Ha
OCHOBHOM MWCTOYHWKE 3J/IEKTPOIHEPrum, nosiydyaembiM OT BO30OHOBASEMON 3HepreTu-
KW pernoHa, noaTBepAuT cnefoBaHME MUPOBOMY HU3KOYrAepoAHOMY TpeHay. NosTomy
peanusaumnsa npoekTa WHTeNeKTyabHOW CUCTEMbl OCBELLEHMS Ha npuMepe 34aHuns y4eb-
HO-HAY4HOro LEeHTpa 3HepreTM4Yecknx MHHoBaUWM byaeT nokasaTeNbHOM C TOUYKU 3peHus
dHepreTUYecKom, 3KONOrM4ecKom n 3KOHOMUYECKON 3PHEKTUBHOCTM, AACT BO3MOXHOCTb
MacwTabupoBaTb 3Ty TEXHONOMUIO Ha ApYyrue 3aaHus yHuBepcuTeTa. [puBga3Ka npoekTta
K UCTOYHWKY 3sieKTporeHepauum Ha BMD no3BOAUT NOAYYUTb HOBbliE€ Hay4Hble AaHHbIE O
BO3MOXHOCTAX UX MPUMeHeHns B ApKTUYeCcKoM 30He PO. Takxe HeobxoamMo OTMETUTb
BAXXHOCTb BO3MOXHOIO MPUHATUSA peLleHns 0 caMoreHepauunmn B KOHTekcTe obpa3oBaTesib-
HOrO npouecca: Npu peanusaunm AAHHOIoO MUAOTHOrO NpoekTa CTYAEeHTbl YHUBEpCUTeTa
Harns4Ho usy4daTt oCHoBbl pabotbl MCO, anekTporeHepaumm Ha B3, paboty nHpopma-
LLMOHHOM CUCTEMbl SHEPreTM4YecKoro MeHeaXXMeHTa yHmBepcuteTa [16-17], BO3MOXHOCTH
3Heproad@eKTUBHOCTN N 3HeprocbepexeHns npu peanmsaumm LMOPOBLIX TEXHOOMNMA,
CMOryT MPUMEHUTb CBOWM HaBbIKM B YCOBEPLUEHCTBOBaHMM MpoeKkTa M nocnepytowem
BHEZpPEHUN CUCTEMbI «YMHbI CBET» Ha Apyrve o6bekTbl yHUBEpcuTeTa.
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AHHOTaAUMA:

Mo pesynbTaTaM MCCNefoBaHWI W NUTEpPaATYPHbIX AaHHbIX paccMOTpeHa
MEeTOA0/I0MNA CcocTaBneHns nocobmsa <«ATnac noroAabl An8 obecneyeHus
rmgporpaduyeckmx pabor B ApkTtuke». lNMpounnoctpupoBaHa Heobxoam-
MOCTb y4eTa BeTpa U BOJIHEHUS A5 NMAaHUPOBaHMA 1 3 dekTUBHOM pabo-
Tbl ruaporpadumnyeckmx Ccyaos.
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Abstract:

Based on the results of research and literature data, the methodology of
compiling the manual «Weather Atlas for hydrographic work in the Arctic»
is considered. The necessity of taking into account wind and waves for
planning and efficient operation of hydrographic vessels is illustrated.

Key words: weather atlas, climatic norm, morphometric characteristics,
geographical location of the sea, geomorphological characteristics,
granulometric composition of bottom sediments, meteorological regime,
wind and waves, ice regime, ice cover, ice thickness, ice class of the vessel

BBeaoeHue

CnoBo «aTnac», Nno-BUANMOMY, NPOMUCXOAUT OT rpedeckoro Atlas (Atlantos). B npeBHe-
rpeyeckor MmdoaorMm Tak HasblBasIMCb ATNAHTbI-TUTaHbI, AepXXallMe Ha CBOMX niedax
HebecHbI CBOA4 B HakasaHue 3a yyacTtue B 6opbbe ¢ 6oramm.

CBoOW OCHOBHOM TpyAa, cbopHUK KapT O MUpe, B LefnioM, dbnamaHackuii kaptorpad Mep-

KaTop HamepeBancsa o3arnaBuTtb: <«ATnac, wam Kocmorpaduyeckme pasmbiwneHns o6
YCTPOMCTBE MUpPa U NoNyvYeHun msobpaxeHus». Ha puc. 1 npeacraBneH TUTYAbHbIA NUCT
aTnaca MepkaTopa, KoTopbiii 6b11 BbinyweH B 1595 rogy yxxe nocne cMmeptn MepkaTtopa.
DTOT aTnac gBNSETCS TakXe M MepBblM MNeyaTHbIM MOPCKMM aTtnacoM. durypa ATnaHTa,
n3obpaxeHHasa Ha TUTYNbHOM SINCTe, W Aana HasBaHue cbopHuky kapT. Co BpeMeHeM
cofepXaHne aTNacoB 3Ha4YUTENbHO pacwupuioch. MNosgBuiocb U Apyroe 3HayeHue cno-
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Ba. ATnac — 31o cbopHuMK Tabnuu, pUCYHKOB, YepTEXEN, KapT M T.M., OTHOCALWMXCA K Ka-
Kon-nnbo obnacTtn 3HaHuA.

ATLAS
COSMOGRAPHICAE
MEDITATIONES

FABRICA MVNDI ET
FABRICATI FIGVRA.

PucyHok 1 - TuTyIbHbIM NCT atiaca Mepkatopa. 1595r.

Llenb pa6oTbl

Llenbto paboTbl siBnseTcs pa3paboTka CTPYKTYpbl M COAEPXXaHMS aTiaca noroabl Ans ad-
deKTUBHOIo BbINOSIHEHMS rMaporpaduyeckmx pabor.

Mpwn NnaHMpoBaHMM TOrO UM MHOIO TUMa rMAporpaduUeckmx n3biCKaHum B ApKTUKe 3a-
YacTylo yCTaHaB/IMBAKOTCSA CPOKM, 06yCnOBNEHHbIE NCK/TIOUYNTEIbHO 3KOHOMUYECKMMN (haK-
TOpaMy B OCHOBHOM C Y4eTOM NPOCTOEB MO MOroAHbIM YCI0BMSAM. [paKTMKa e NoKasblBaeT,
4YTO 3P HEKTUBHOCTb MOPCKOM AEATENbHOCTU U, B YaCTHOCTU, rnaporpaduyeckmnx paboT 3a-
BUCUT OT XapakTepa norofbl M COCTOSIHWUS NMOBEPXHOCTM MOop4. MNMnaHMpoBaHMe Takmx paboTt
OOJIKHO OCYLLEeCTBASATbCS C MCMOJSIb30BaHMEM MHOMOSIETHUX HaboaeHN rmapoMeTeoposio-
rMyeckmx akTopos, KOTOPbIE M3BECTHbl KaK «KIMMaTU4YeCKNE HOPMbI», N CTaTUCTUUYECKMX
XapaKTepUCTUK, KOTopble MOryT 6biTb NpeacTaBsieHbl B TabiMYHOM nnu rpadmyeckom Bmae.
DTO NOBTOPSEMOCTb U 06ecneyeHHOCTb CKOPOCTENM BETpa Mo OTAENbHbIM paioHaM Mops Mo
MecsiLlaM M 3a BeCb rof, aHasorMyHble XapakTepucTuUKM BbICOT BOSIH 3% obecneyeHHOoCTH
no mMecsauam v 3a 6esnegHbln Nepuoa, AUTENbHOCTb LUTOPMOB M OKOH MOroAbl AN Takux
BOJIH, A/INTENbHOCTb LUTOPMOB M OKOH MOroAbl A1 CKOPOCTEeN BeTpa M Apyrne cTaTUcTm-
yeckue xapakTepuctmkn. OHWM MOryT 6biTb MCMOABb30BaHbI M MPWU OTCYTCTBUM MPOrHO30B MO
Kakon-nmbo npuumHe y>ke HenocpeaCTBEHHO B NMpouecce BbINoAHeHNS paboT.

dusuko-reorpadpuyeckas xapakrepuctmka pamoHa pabor.

OCHOBHbIMU HU3NKO-reorpadnyeCcKMMM XapakTepMCTMKaMmM MOpS ABSIOTCS:

1. Tleorpadwuyeckoe nonoxeHue.

2. MopdomeTpuyeckast xapakTepnucrtmka Mops.

3. [eomopdonormyeckasl xapakTtepuctmka AHa.

4. [paHyNOMETPUYECKMIA COCTaB AOHHbIX OT/I0XEHMUN.

leorpadpuueckoe nonoxxeHme Mopsa obbIYHO NPeacTaBASEeTCS B BMAE KapTbl MOpS C
AeTanbHbIM onucaHmem (puc. 2).

bapeHueBO Mope pacnonoxeHo Ha wenbde CeBepHoro JleoOBUTOro okeaHa Mexay ce-
BepHbIM nobepexbeM eBponenckoro cekrtopa EBpasum n Tpems rpynnaMm apxmnesnaros:
WnnubepreH, 3emna ®paHua-Nocnda n Hosas 3emna. B bapeHLEBOM MOpe HECKOJIbKO CO-
TeH oCcTpoBOB: apxunenarun LUnuubepreH n 3emna ®paHua-Mocnda, Hosas 3emns, ocTposa
Hagexabl, Konryes u ap. Hebonblive octpoBa, B OCHOBHOM, pacnosioXeHbl B6/1M3n MmaTepu-
KOBOW cyLwmn nnm 6onee KpyrnHbiX OCTPOBOB. beperosas MHNA MOPSt C/IOXHO-pacyieHeHHas
1 GopMMPYET MHOIMOUMNCNEHHbIE 3aauBbl, 6YXTbl, MbICbl, PbOpPAbI.
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PucyHok 2 - leorpagunyeckoe nonoxeHne bapeHuyesa mops [1]

Mopckune rpaHuLbl 3TOro MOps NpoxoasaT no nuHmam o. Cepkanena (apx. Wnnubep-
reH) — o. Meagsexun - M. Hopakan, ™. Ceaton Hoc (Konbckuin n-os) — M. KaHuH Hoc,
M. XenaHusa (apx. Hosasa 3emnsa) — M. Konb3aTt (0. N'peam-benn), M. Mapu Xapmcyopa
(o. 3emna AnekcaHapbl) — 0. Buktopua - o benbin — o. In-Cmut o. CeBepo-BocTou-
Haa 3emnsa. B pailoHe apxunenara 3emnsa ®paHua-Mocmda rpaHmua Mops nNpoxoauT
Mo ceBepHbIM MobepexbsM MANM OKOHEYHOCTSIM 0-BOB 3eMns AnekcaHapbl, ApTypa,
Pynonbda, EBa-JZins, peam-benn.

MopcdomMmeTpuueckme xapaKTepuUCTUKM, TakMe Kak njaowaab Mopsi, o6beM BOAbI,
cpeaHas M MakcuManbHaa rnybuHa npueBoasaTca B Bumae Tabnuu. Ons onpeaeneHus
3TUX MapaMeTpoB MCMOJIb3YOTCA KpynHoMacwTabHble KapTbl penbeda aHa n Habop
HaBUrauMoHHbIX KapT MacwTtaba ot 1:750 000 go 1:2 000000. MNnowaab Mops onpe-
OenseTcs NyTeMm noAcyeTa A0SIM MOPCKOM  MOBEPXHOCTU B Tpaneumsx co ctopoHamu 20' no
napannenu n 1° no mepuamany. Ansg onpegeneHns obbemMa MOpPCKOIM BOAbI onpeaens-
eTcsa o6bbeM MoOpsa B 3TUX Xe Tpaneuusax nyTeMm ocpefHeHUs B HUX rny6uH. Mpu Takom
cnocobe oueHKW naowanm Mops MNorpewwHocTb MoxeT 6biTb oT 0,07 go 0,2%.

TOYHOCTb BblYMCEeHUS 06beMa MOpPS 3aBUCUT OT AOCTOBEPHOCTU 6BaTuMeTpuyeckmnx
KapT. CnydanHble oWNBKM NMpuU CHATUU TNyO6MH C KapTbl MOryT AaTb CYMMapHYto Mo-
rpewHocTb 0,3% ob6bema Mops.

Feomopdonornyeckaa xapakrepucrtuka gHa (penbed AHa) npeacraBnsieTcsd B
BMAE KapTbl C AeTallbHbIM onucaHnem popm penbeda aHa (puc. 3).

[OHO BbapeHueBa MOpsi — CNOXHO-pacuy/JeHeHHas noAaBoAHAs paBHWMHA, HECKOMbKO
HaK/OHEHHas K 3anajy M ceBepo-BOCTOKY; Pa3HOCTb rNybuH B OTKPbITOM 4YacTn Mops
pocturaet 400 M; nepecedyeHHbIN penbed AHA CYLWeECTBEHHO CKa3biBaeTCs Ha rmapo-
norn4yeckmx ycnosmax mops. Hambonee rnybokme paiioHbl bapeHueBa MOps, B TOM
yncne n MakcuMmanbHasa rnybuHa, HaxoasaTcs B 3anagHoOM 4acTn MopS.

Ona penbeda gHa, B LeOM, XapaKTepHO yepeaoBaHMe KPYMNHbIX CTPYKTYPHbIX 3ne-
MEHTOB — MOABOAHbIX BO3BbILIEHHOCTEN M xenoboB, MMeKLWKMX pa3Hble HanpaBieHus,
a TaKXe CyLlecTBOBaHME MHOMOUYMCAEHHbIX Menknx (3—5M) HepoBHOCTEN Ha rNybuHax
MeHee 200 M 1 TeppacoOBUAHbLIX YCTYMOB Ha CKJIOHaX.

FpaHyJlIOMeTpUYeCcKMUi COCTaB AOHHbIX OT/IOXKEHMI. B ceHTs6pe 2016 roga B 67
peiice HNC «Akagemuk Kengbiw» 6blin npoBeaeHbl paboTbl MO M3y4YeHUIO 0CAAKOB
B bapeHueBoM Mope. PaboTbl NpoBOAMINCE MPaKTUYeCKM MO BCEM aKBaToOpuu MOpS.
Cxema pacnonoxeHusa cTaHumii otbopa npob rpyHTa npeacTtaB/iieHa Ha pUCYHKe 4.
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PucyHok 3 - Penbeg gHa bapeHuyesa mops [1]
1 — xenob ®paHuya-Buxktopun,; 2— xeno06 CBsATON AHHbI; 3 — BO3BbILLEHHOCTL [lepcesi;
4 — 3roHgkarnckui xénob, 5 - LLinuybepreHckasi 6aHka; 6 - BO3BbILLIEHHOCTb,
7 — MeaBexuHckuii xenob; 8 — LleHTpasibHas BnaamHa, 9 - HopBexxckuii xenob
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PucyHok 4 - Cxema pacriosioxeHusi CtTaHumi B bapeHLeBom Mope
(67-o11 pevic HUC «Akaagemuk Mctucnas Kengbiw»)[2]
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NccnepoBaHMs NpoBOAMAN KaK Ha pa3pesax, nepecekarwmx OCHOBHble MOTOKM nepe-
HOCa 0CaAO04YHOro BellecTBa WM MAYLWMX BAOJSb HUX, TaK U B pavioHax C pa3HbIMU YC-
JIOBMSIMM OCaAKOHAKOMJ/EHMs!, YCI0OBHO Ha3BaHHbIX nonuroHamu: MNeyopckoe mope, LleH-
TpanbHo-bapeHueBomopckuit (LLITokMaHckumin), 3anmB Pycckas MaBaHb (CeBepHbIi OCTPOB
apxunenara Hosas 3emns), nponune Kembpuax (3emnsa ®paHua-Mocnda).

B kauecTBe npuMepa paccMOTPMM npeacTaBieHne nccneaoBaHnii Ha nonmroHe B Mevop-
CKkoMm Mope (puc.5).
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PucyHok 5 - Copep>xaHne rpaHy/10MeETPUYECKNX hpaKLmii B MOBEPXHOCTHOM
csi0e ocagkoB Ha 1e4opcKoM MoJINroHE.
CraHummn: 1 — 5405, 2 — 5406, 3 - 5407, 4 — 5408, 5 - 5409 [2]

MonwuroH MNMeuopckoe mope. OgHNUM N3 NCTOYHNUKOB MOCTYMJ/IEHMUS 0CaZl0OMHOI0 MaTepmana
B [Meyopckoe Mope sABnsieTcs peka [evopa. OcagoyHbI MaTepman pevyHoro NpoUCXOXAeHUS
MoCTynaeT B akBaTopuio Meyopckoi rybbl, a 3aTeM y>e 4aCTb ero BbIHOCUTCS B MOPE C MOMO-
b0 CTOKOBBIX M NMPUIMBHO-OT/IMBHbLIX TEUEHWI. PacnpeneneHne ocagkos B [NeyopckoM Mmope
rnpeacrtaBnsieT coboi AOCTaTOYHO MO3aU4HYl KapTuHy. [ 0CaaKoB, CPOPMUPOBAHHbLIX Ha
ManbIx rMybuHax, XxapakKTepHbIM SABNSETCs oboralleHne nx Neckom.

Ha nonuroHe Neyopckoe Mope NMOBEPXHOCTHbLIN C/0N AOHHbLIX OCaAKOB MpeacTaBneH OT/O-
XKEHUSMU TMPENUMYLLECTBEHHO NECYaHOM M aneBpUTOBO-MNECYaHOM pPa3sMEpPHOCTU KOPUYHEBO-
ro uBeTa C NMPUMECb) HE3HAUYUTESIbHOINO KOJIMYECTBA MPaBUMMHOIO U rasieyHoro matepmana. B
ocajKe NpUCyTCTBYET NMPUMEChb paKOBUHHOIO Matepmana, Lesble CTBOPKN PakoOBUH MOJJIIOCKOB
3-5 cM n nx obnomkun. B ocagkax Ha ctaHuusx 5407, 5408 oTMeueHO 60/bLLOE KOMMYECTBO
MoAMXeT U nx yexnos. Cpean neckoB NpeobniagatoT MesIKO3epHUCTbIE Pa3HOCTU, B KOTOPbIX
6onblwyto YacTtb coctaBnsaeT dpakums 0.25-0.1mm (ctaHummn 5405, 5406, 5407, 5408, 5409).
Cpean necyaHbixX OT/IOXEHUIN e4yopcKoro Mopsi Mo rpaHy/IOMETPUYECKOMY COCTaBYy BblAens-
HOTCH «YMCTbIE» MECKM, CYMMapHOEe coAepXXaHue necyaHbiX dpakuuii B KOTOPbIX COCTaB/SET
6onee 90% (Ha cT. 5405 neckun coctaBnsaT 92.87%, a Ha cT. 5409 - 91.57% (T1abn.1 [2]).
HWXHAS rpaHnua pacnpoCTPaHEHUS <KUYUCTbIX» MECKOB OrpaHuMymBaeTcs msobaton 50M, uto
COOTBETCTBYET 30HE MaKCMMasibHOrO BOJIHOBOIO BO3AENCTBMS Ha AHO.

MeTeoposiIorMyeckuin pexkum

Mpy BbINOMHEHUN FMAporpaduryecknx paboT B Nepmoa OTCYTCTBUS SieAsiHOMO MOKpoBa OC-
HOBHOE BJIMSIHME Ha Ka4yecTBO MoJlyYaeMbiX AaHHbIX O pefbede AHa OKa3biBaeT CKOPOCTb Be-
Tpa M BOSIHEHWE MOps. YaAepXaHue cyaHa Ha paboyeM npodunie B MOMEHT 3anucu AaHHbIX
CTAHOBUTCS 3aTPYAHUTEbHBIM M3-3a MNOPbLIBOB BETPA U YCU/IMBAKOLLErOCS BOIHEHUS (pUC. 6).
MNMoaobHas npobnema nNuwaeT BO3MOXHOCTM 3aMnMcbiBaTb AaHHbIE C 3asiBJIEHHbIM paBHOMEp-
HbIM MEepEKPbLITUEM, a TaKXXE MOXET MOCTaBUTb MoA Yrpo3y 6e30MacHOCTb CyAHa B MOMEHT
pa3BOpPOTOB, UYTO 3a4acCTy0 CTaHOBUTCS NPUUYNHOM BPEMEHHOM NPUOCTaHOBKN paboT.
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Tabnunya 1
paHynoMeTpuyeckne xapakTepucTukKn noBEPXHOCTHOIO CJ/105 0CaAKOB
bapeHuyesa mops [2]
CraHuwus | WwnpoTa, | Aonrota, | FnybuHa, | M'paBuii Mecok | AneBput Menut Md So Sk
C.Lu. B.A. M. (0,1-10 | (0,1-1 |(0,01-0,1](0,01-0,1
MM), % | MM), % MM), % MM), %
MonuroH MNMeyopckoe Mope

5405 69025.02 | 55915.01 33 0,27 92,87 4,55 2,31 0,157 | 1,30 1,00
5406 6903.041 | 560927.99 17 0,06 87,37 10,04 2,53 0,150 | 1,31 1,00
5407 7000 57058 47 0,28 74,64 10,38 14,7 0,139 | 1,39 0,99
5408 69042.5 57033 42 0,17 22,49 43,18 34,16 0,057 | 8,17 0,04
5409 69021.3 56055 20 0,09 91,57 7,03 1,31 0,155 | 1,30 1,00
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PucyHok 6 - U306bpaxkeHne, nosay4yeHHoOEe C HaBUrayMoHHOro 3KpaHa
C pacriosiIoXXeHNEM CyAHa OTHOCUTEJIbHO 3ar/1aHupoBaHHOIro rasca,
CTPEJIKOH HaripasJ/IEHWUS €ro ABUXKEHUSI N TPEKOM ABMKeHUS [3]

MNosBnsieTcs 60nblIOE KONMYECTBO OWIMOOYHBLIX U3MEPEHUIA U MPOMYCKOB AAHHbIX, CBS-
3aHHOEe C NnoTepsiMM CUrHana NpMeMHOM aHTEHHOM MHOro/ly4eBOro 3XosioTa. ITO 3aTpya-
HAET npoLlecc 06paboTKM NOMYYEHHbIX AAaHHbIX M CHUXAET MX KAyecTBO B LesioM (puc. 7).
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PucyHok 7 - Penbeg AHa B pa3pe3e, NoCTPOEHHbINM M0 AaHHbIM KOMI/iekca Ha base
MHorosy4yeBoro 3xosota (MJ12) ¢ 60/1bLnM KOJIMYECTBOM OLUMOOYHBIX U3MEPEHNN U
rnporyckoB: a — cyAHo 1; 6 — cyaHo 2 [3]. Yci0BHbIe 0603HAYEHMSI! KPACHbIM LIBETOM
0603HayYeHb! J1yYn, HaxoAsaLmMeCs: C/ieBa OT LUEHTPA/IbHOro ro Harnpas/1e€HUIO ABVKEHUS
CyZHa, 3e/1eHbIM — JIy4YM, HaxoA4sLmecs cripaBa oT LEeHTPAasibHOro jy4a

Mpn BONMHEHUW 3aTpyAHSAETCS BbIMOSIHEHME CMYCKO-MNOABbEMHbIX Onepaunin, 4YTo UCKI0-
YaeT nosyyeHne AOCTOBEPHbIX AAHHbIX O BEPTMKANbHOM pacrnpeseneHnm CKopocTu 3ByKa
(BPC3), a 3T0 NpMBOAUT K YXYALUEHUIO Ka4ecTBa CbeMKM MHOIO/y4eBbIM 3X0/10TOM (MJ13)
(puc. 8).
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PucyHok 8 - lNpumep 06paboTky y4acTka CbeMKM, BbIMO/IHEHHOMO
C MOMOLLbKO MPOMEPHOIO KOMIJiekca Ha baze MJ13: a — ¢ HeBepHbIMu AaHHbIMU BPC3
n rosiBrieHneM pegpaxkuymm; 6 — ¢ UCriosib30BaHNEM BEPHOIO rpo@usisi CKopoctu 3BykKa [3]

Mpn paboTte komnnaekcoMm obopyanoBaHuma Ha 6ase rmpgponokatopa 6okoBoro o63opa
(FBO) Npv BOTHEHMWN BO3HMKAKT TPYAHOCTM MPU NpPUEMe CMrHana OT Masika-OTBETUYMKA, B
pe3ynbTaTe 4yero onpegesieHme nonoxeHus 6ykcmpyemoro obvekta (FBO) asnserca He-
CTabunbHbIM. DTO HEraTUBHO CKa3blBaeTCA Ha KayeCcTBe NoSyYaeMbIX N306paxxeHnin U ToY-
HOCTM X NO3nUMOHKpPoBaHUA (puc. 9).

PucyHok 9 - Tpek ABvxeHns 6yKcupyeMmoro 06beKTa, MOCTPOEHHbIN 10 AaHHbIM CUCTEMbI
rnoABOAHOIO MO3ULIMOHMPOBaHMS, paboTaroLeri B HE61aronpusiTHbIX rorogHbix ycioBusx [3]

PucyHok 10 - lNpumep AaHHbIX CbeMKU C ncrosib3oBaHnem 60 rpu BbICOKOM BOJTHEHUMN
mopsi [3]
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Ha puc. 10 npeactaBneH dparMeHT CbeMKM C MUCNonb3oBaHMeM BO npu BOSTHEHUMU
Mopsi. Ha pucyHke BUAHbI UCKaxeHns aaHHbix TBO B Bnae 6enbix nosoc nponyckoB 1U3-3a
pPbIBKOB Kabenb-Tpoca, a Takxe HecTabunbHOM paboTbl CMCTEMbI MOABOAHOIO MO3MLNO-
HMUpoBaHus. A B Tabnuue 2 npMBeaeHO KOIMYECTBO UCKAXEHUM Ha AaHHbiX [BO Ha 1KM.

Tabnauya 2
KonmnuectBo nckaxxeHuit Ha AaHHbix 60 Ha 1 kM
BonHeHue mops, BbicoTa BOJIHbI, M CpenHee Koin4yecTBo
6annbl No wkane UCKaXEeHWUM Ha AaHHbIX
BodopTa 6O Ha 1 kM

1 0,25 0

2 0,25-0,5 0

3 0,5-0,7 1-2

4 0,75-1,25 2-3

5 1,25-2 5

6 2-3 >8

BeTep u BonHeHue

Ycnosus BoniHoo6pasoBaHuA N0b6ol akBaTOpMM He OCTaloTCs Heu3MeHHbIMU. N3me-
HeHWs CBsI3aHbl C NpoxoxaeHneM Hbapunyeckmx obpasoBaHuin (CMHONTUYECKAd U3MEH-
YMBOCTb), rOAOBOMN PUTMUKON (Ce30HHas M3MEHUYMBOCTb) W AOATONEPUOAHbIMN Bapwu-
auMaMKM LNPKYISALMOHHBLIX MpoLeccoB (MexrogoBass MI3MeHUYMBOCTb). B cnpaBoYHMKax
M nocobmax Takaa pasHoMmacwTabHas M3MEHYMBOCTb NpeacTaB/eHa pa3/IMYHbIMK CTa-
TUCTUYECKMMN XapaKTEPUCTUKAMWU: CNeKTPaMu BOJIH, PEXMMHbIMU pacnpeaeneHnsmm
M NX YNCNOBbIMM XapaKTepucTukamm (Hanpmmep, CpeaHMMM 3HAYEHUSAMN, OUCMEPCU-
€N, KBaHTUNaMu u T.n.). MNpoCcTpaHCTBEHHAs M BpeMeHHas AeTanm3auns pexXnMHbIX
XapaKTepucTuK, NonHOTa M pasHoobpasme Habopa CTAaTUCTMK 3aBUCUT OT LEeeBOW
HanpaB/ieHHOCTU M3gaHun. TpeboBaHMa POCCMIMCKOro MOPCKOro permcrpa cynoxon-
cTBa (Aanee Perncrtp) no3BOMISAKOT OFPaHMYNTBCS CBEAEHUSIMM O BeTpe WU BOJIHEHWUMU
AN KOHe4yHoro Habopa KBa3nMoAHOPOAHbLIX PpaloOHOB KaXAoOW U3 paccMaTpuBaeMblX
aKBATOPUN Kakoro-nmbo Mops. PeXWMMHble XapaKTepUCTUKN BETPa M BOH AENSATCSA Ha
9KCTpeMasibHble U onepaTuBHble. NepBble onpeaensatoT Tak Ha3biBAeMbI PEXUM BbIXKW-
BaHMSA COOPYXEHUS UAKM CyAHa, a BTOpPble - PEXUM UX MOBCEAHEBHON 3KCnayaTauuu.
Mpu pacyeTax onepaTMBHbIX XapakKTePUCTUK, KaK NpaBuio, NCMOb3YIOT CTaHAAPTHbIe
npoueaypbl. Hanbonblwine TpyaHOCTU BO3HUKAIOT NPU OLEHKE dKCTPEMasibHbIX Xapak-
TEPUCTUK, KaK B CUIY UX Hambonbluel BaXHOCTU M OTBETCTBEHHOCTM 3a KOHEYHbIN
pe3ynbTaT pacyeToB, Tak W M3-3a HepeweHHOCTUM MHOMOUYMCIEHHbIX MeTOoAMYEeCKUX
npobnem. MNMepBble cnpaBoYHble AaHHbIE MO MOpPSAM, OMbiBatowmm 6epera CCCP, noaro-
TOBWMA N nsgan Mopckon Pernctp CCCP B 1962r. B 1974 r. Pernctpom noaroToB/AEHO U
M34aHO cnpaBo4yHoe nocobue Mo pexmmy BeTpa M BOJSIHEHMS B OKeaHax U MoOpsaX. DTO
nocobue 00 HacTosAWEro BpeMeHM He NoTepssio CBOeM aKTyasbHOCTU U UCNONb3YyeTcs
Mpu peweHnn MHOFOUYNCIEHHbIX NPUKNaAHbIX 3a4a4, HaNnpuMep, ANs NMPOeKTUpoBaHUS
CyAoB, X knaccudmnkaumm No parioHaM nnaBaHus, naaHMpoBaHmMs paboTbl MOPCKOro U
NMpoOMbIC/I0BOro baoToB U T.4. B u3agaHum 1974 r. Nno gaHHbIM BU3yasbHbiX HabntaeHnmn
3a BOJIHEHWEM U M3MepeHui BeTpa B TabanyHoM n rpacdmyeckom Buae npeacraBieHbl
CBeAEeHMs 0 MOBTOPSAEMOCTM BeTpa M BOJSIHEHUS MO rpagaunsaMm Ans oTAesbHbIX paio-
HOB N CE30HOB, NMPUBOAATCA ApYyrve 3/ieMeHTapHble CTaTUCTM4YecKne aaHHblie (cpea-
HWe 3Ha4yeHus, AMcnepcuun, napaMmeTpbl pacnpeaeneHu mn 1.n.). HaumHaa ¢ 70-xrr.,
B CBA3M C OCBOeHMeM wenbda mopenn Poccun, notpeboBanucek 6onee aetanbHble, YeM
paHee, CBeAeHUs O BETpPe M BOJIHEHMU. B HacToswee BpeMsa Ana pa3BMTMS Mopenna-
BaHMA, CyaoCTpoeHus n ocsoeHns wenbda TpebyoTca noBblWeHHble TpeboBaHMA K
COCTaBy, MOJIHOTE M AOCTOBEPHOCTM CBEAEHMUI O pexume BeTpa U BoJHeHUdA. B To xe
BpeMs nosiBUiaCb BO3MOXHOCTb B 3HAYUTESIbHOW CTeneHW yAOBNEeTBOPUTb 3TWU Tpe-
6oBaHunsg 6narogaps MCNONb30BaHUIO COBPEMEHHOM MHMOPMaLUMOHHOM 6a3bl AaHHbIX,
COBEpLUEHCTBOBAHMIO CTapbiX M pa3paboTke HOBbIX METOAOB MAPOANHAMMYECKOro U
BEPOSATHOCTHOro MoAesIMpoBaHMs nonen setpa U BoaH. B 2003 r. Perncrtpom nsgaHsol
CnpaBOYHble AaHHbIe MO peXxXuMy BeTpa u BosiHeHMs bapeHuesa, OxoTckoro n Kacnum-
ckoro mopein [5]. B 4actm 2 cnpaBoO4YHMKA MepeyncneHbl CTaTUCTUYECKME XapaKTepu-
CTUKMW, KOTOpble MOTyT 6biTb MOMeLeHbl B «AT/ac NOroAbl» MpuM Haan4YMM 4OCTaTOYHO
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6onbworo psaa HabnwAeHWI 3TUX NapaMeTpoB:

- HaubonblMe CKOpPOCTK BeTpa, BO3MOXHble 1 pa3 B roa, 5, 10, 25, 50, 100 nerT, 6e3
ydeTa HanpasfieHWii, 1 No BOCbMW pyMbaM, C uHTepBanamm ocpegHeHunst lyac, 10MmH 1 5¢
(nopbiBbI);

- OJINTENbHOCTb WTOPMOB & M OKOH morodbl 6 Ans CKopocTel BeTpa Mo rpajaumsam
(4epes 5(M/c)) — cpeaHMe 3HaYeHNa X , CpeaHeKBaApaTUYECKne O, U MakcMMasibHble max[x]
3Ha4yeHuns No MecsuaMm;

- noeTopsieMocTb (%) ckopocTteli BeTpa (V.M/C) nNo HampaBneHusM @, MOBTOPSEMOCTb
n obecnedeHHocTb ckopocTei BeTpa (V)%, n noBTopsieMoCTb HanpasseHmin Betpa (¢)% - no
MecsiaM 1 3a BeCb roa;

- BbICOTbl, Nepuoabl, AMHbI BoNH (cpeanue, 13%, 3%, 1%, 0,1% obecneuyeHHOCTH),
1 BblCOTbI rpebHein 0,1% obecneueHHOCTU, BO3MOXHbIe 1 pa3 B roa, 5, 10,25,50,100 ner;

- OMTENbHOCTb LWITOPMOB § M OKOH noroabl 6 ansa BbicOT BonH 3% obecrneyeHHOCTM Mo
rpagaumsam (4epes 2 (M)) - CpeiHne 3HaYeHns X , CpeaHeKBaapaTUyYecKne g, M MakcMMalsibHble
max[x] 3HayeHus - No Mecsuam;

- nostopsieMoCTb (%) BbICOT BOMH 3% obecnedeHHoctn (h,, , M) Mo HanpaeneHusaMm B,
nosTopsieMocTb f(h)% v o6ecneveHHoCTb F(h)% BbICOT BO/TH, U MOBTOPSEMOCTb HarMpaBAeHUn
BOJIH £(6)% - no MecsiuaM n 3a 6e3neaHbln Nnepmnoa B LIesoM;

- COBMECTHas NnoBTOPsAEMOCTb (%) BbICOT BOMH 3% obecneyveHHocTn (h,, , M) U CpeaHuX
nepuoaoB T (c), NoBTOpsieMOCTb f(%) n obecneyeHHOCTb F(%) BbICOT U MepuoaoB BOSH,
v KpuBble perpeccun m, (1), m (h).

Mpy nnaHmpoBaHun rmaporpaduryeckmx paboT n3 npeacrtaBneHHbIX B paboTe CrpaBoOYHbIX
OAHHbIX cneayeT BblIbpaTbh MecsLbl C MOBTOPSEMOCTbO BeTpoB 6 6annos no wkane bodopTa.
[Ona onpepeneHns 3Ha4YeHUs CKOPOCTM BeTpa, 3SKBMBaJIeHTHOW LWwkane bodopta B M/C
WM ysnax BceMupHas MeTeoponormyeckass opraHm3auns pekoMeHAyeT WCNofib30BaTb
cneaytouwyto Tabnmuy (Tabnuua 3):

Tabanya 3
lNepeBoaHbIe WKasbl A4J151 3HaYEHUIA CUJIbl BETPA o Lukasae bogpoprta
Bannbl OnucatenbHoe LLlkana, pekoMeHAOBaHHasA AN UCMOJIb30BaHMS MpwU
rno wkane HaMMeHoBaHMe MPOrHO3MpPOBaHMUN BOIHEHUS
Bocpopra DKBMBaJIEHTHas NHTepBanbl
CKOpOCTb, M/C M/C yanbl
0 LWTnnb 0,8 1m0 0-2
1 Tuxui Betep 2,0 2 3-5
2 Nerknii BeTep 3,6 3-4 6-8
3 Cnabbii BeTep 5,6 5-6 9-12
4 YMepeHHbIN BeTEP 7,8 7-9 13-16
5 CBexuih BeTep 10,2 9-11 17-21
6 CunbHbIl BETEp 12,6 12-14 22-26
7 Kpenkuin BeTep 15,1 14-16 27-31
8 OueHb Kpenkumn 17,8 17-19 32-37
BeTep
9 LWTopm 20,8 19-22 38-43
10 CunbHbIN WTOPM 24,2 23-26 44-50
11 XXecTokunii wTopm 28,0 26-30 51-57
12 YparaH 31 n 6onee 58 v BbiWwe

Betep 6 6ann10B — 3TO CUbHbIV BeTep B MHTepBane (12-14 m/c). B Tabnunuax Perncrpa
3TO BeTep B MHTepBane 12-15m/c. NpumMepHoOe 3HayYeHWe BbICOTbl 3HAYUTENbHbIX BOJH
h, 5, KOTOpble NepeAatoTcs B MPOrHO3ax BETPOBOro BOJIHEHWSA U Ha KapTax BETPOBOro BO-
HeHus onpeaensatoTcs no dopmyne:

2
= 0.2 Fo)
h =022 "

13
g
Fae W,, - CKOpoCTb BETpa, M3MepeHHas Ha BbicoTe 10M, M/cC.
CnepoBaTesibHO, NpU CKOPOCTW BeTpa 12 M h1/3 = 3™, npu ckopocTn 14m - 4,5m,

a 15M npumepHo 5M. MakCcMManbHO BO3MOXHAasi BbICOTa BOJ/IHbl MOXET AOCTUraTb 3Ha-

yeHunsa h_ _ = 1,6h1/3, T.e. 7M.
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Hanbonblwaa noBTOpsSeMOCTb B 3anagHon 4actm bapeHueBa MOps Takoro BeTpa Ha-
6ntogaetca B gekabpe (tabn. 5) 21,7%; B ssHBape, deBpane, mapTe, okTsi6pe n Hosib6pe no-
BTOpSieMOCTb B cpegHeM 20%; B ceHTsA6pe — 16,5%. bnaronpusitHble Mecsupbl - Main 9,4%,
WIOHb 6,9% u ntonb 5% (Tabn. 4).

Tabnnya 4
lNoBTopsiemocTb ckopocTedi BeTpa (V,m/c) no HarnpasieHusM ¢, nosropsieMocts f(V) u
obecrnieyeHHOCTh F(V) ckopocTei BeTpa, v NnoBTOPSIEMOCTb HaripaBaeHui BeTpa f(),

% (nrosib)

V(M/c) C CB B toB to to3 3 C3 £(V) F(V)
0-3 1,9 1,8 1,1 1,6 1,9 1,7 1,3 2,1 13,4 100,0
3-6 4,0 3,4 4,7 3,0 4,1 3,5 4,2 4,4 31,3 86,6
6-9 2,8 3,6 3,0 3,9 4,7 4,1 4,9 4,4 31,4 55,3
9-12 1,7 1,8 1,8 2,7 2,2 2,5 2,4 2,2 17,4 23,9
12-15 0,9 0,6 0,9 0,7 0,4 0,7 0,4 0,4 5,0 6,5
15-18 0,1 0,3 0,3 0,2 - 0,2 0,06 0,1 1,4 1,5
=18 0,06 - - 0,06 - - - - 0,1 0,1
F(@) 11,5 | 11,5 | 11,8 | 12,3 | 13,3 | 12,7 | 13,2 | 13,7 | 100,0 -

Tabanya 5
lMoBTOpsiemocTb ckopocTte BeTpa (V,m/c) no HanpasaeHusM ¢, nosropsieMoctb f(V) n
obecrieyeHHocTb F(V) ckopocTtei BeTpa, u noBTOpPsiEMOCTb HarpassieHui BeTpa f(¢), %

(aexkabpb)

V(m/c) C CB B (0]} to to3 3 c3 F(V) F(V)
0-3 0,4 0,3 0,4 0,4 0,7 0,3 0,3 0,2 3,0 100,0
3-6 1,4 1,6 1,2 1,7 1,5 0,8 0,7 0,7 9,7 97,0
6-9 2,4 3,2 2,2 3,0 2,9 1,0 1,5 1,9 18,1 87,3
9-12 5,0 5,2 2,8 2,6 2,2 1,9 1,4 1,3 22,4 69,2
12-15 4,5 5,0 2,9 3,2 2,2 1,5 1,2 1,2 21,7 46,8
15-18 3,2 3,5 1,9 2,0 1,8 1,1 1,0 0,6 15,0 25,1
18-21 1,9 1,4 0,8 1,1 0,9 0,3 0,5 0,06 6,9 10,2
21-24 0,2 0,4 0,2 0,3 0,4 0,2 0,4 0,2 2,2 3,3
24-27 0,1 0,1 | 0,06 0,2 0,1 0,06 0,1 0,06 0,9 1,1
>27 0,06 - 0,06 - - 0,06 - - 0,2 0,2
f(o) 19,1 | 20,7 | 12,5 | 14,6 12,6 7,1 7,1 6,3 100,0 -

B pe3ynbTupylowei Tabnmue 6 npuBOAATCS Takue Xe AaHHble 3a BECb rog.

Tabnuya 6
loBTopsiemocTh ckopocTeti BeTpa (V,m/c) no HanpassieHusM ¢, nosropsieMoctbf(V ) n
obecrieyeHHOCTh F(V) ckopocTeri BeETpa, v NoBTOPSEMOCTb HaripasieHni setTpa f(p), %

(Becb rog)

V(M/c) C CB B OB to o3 3 c3 £(V) F(V)
0-3 0,8 0,8 0,6 0,9 1,1 0,7 0,7 0,8 6,3 100,0
3-6 2,5 2,5 2,4 2,2 2,3 2,0 2,1 2,1 18,1 93,7
6-9 3,8 4,0 3,2 3,2 3,0 2,3 2,4 2,7 24,6 75,6
9-12 4,1 4,1 3,0 2,8 2,5 2,0 1,6 2,1 22,2 50,9
12-15 3,1 2,8 2,1 2,2 1,8 1,2 0,9 1,2 15,2 28,8

15-18 1,7 1,6 1,1 1,3 0,9 0,6 0,5 0,6 8,2 13,5

18-21 0,7 0,6 0,5 0,6 0,4 0,3 0,2 0,2 3,7 5,3

21-24 0,2 0,2 0,1 0,3 0,2 0,1 0,07 0,07 1,3 1,6

24-27 0,04 | 0,04 | 0,02 0,07 0,06 0,02 0,03 0,01 0,3 0,04
=27 0,01 0,02 - 0,01 0,01 0,01 - - 0,1 0,1
(o) 17,1 | 16,7 | 13,2 | 13,5 | 12,2 9,2 8,5 9,7 100,0 -
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[Ona xapakTepUCTMKU BbICOT BOJSTH NMPpUBOASTCS Tabnumubl MOBTOPSAEMOCTU BbICOT BOJSTH 3%
obecneyeHHOCTM NO MecsiuaM M 3a Becb roga. Hambonblias NOBTOPSIEMOCTb BbICOT BOJIH
2-4 M Habnwgaetcs B okTsA6pe 48%, a HauMeHblwasa B none — 21,3% (tabnuvua 7)

Tabnnya 7
[MoBTOpPsAAEMOCTL BbICOT BOJIH 3% obecnieyeHHoctu (h,,, M) no HanpasieHnaM 6,
nosTopsieMocTb f(h) n obecnevyeHHocTb F(h) BbICOT BOJIH, M MOBTOPSIEMOCTb
HanpasneHui BosH £(6), % (nosb)

hoM| C cB B loB to 103 3 c3 £(h) F(h)
0-2 51 [ 60 | 73 | 10,6 | 10,3 | 10,9 | 20,0 | 5,7 759 | 100,0
2-4 40 | 33 [ 1,7 | o9 2,6 3,5 4,3 0,8 21,3 24,1
4-6 04 | 06 [ 0,3 - - 0,4 0,2 0,4 2,3 2,8
>6 0,2 - - - - 0,3 - - 0,5 0,5
£(6) 98 | 10,0 93 | 11,5 | 129 | 151 | 24,5 | 70 | 100,0 -

HavMeHblUas NOBTOPSIEMOCTb BbICOT BOJSIH 4-6M Habntogaetcsa B nioHe (Tabn. 8) B aTtom
MecsiLe MOBTOPSIEMOCTb BbICOTbI BOSIH = 4 M cocTasnseT 1,9%.

Tabnunya 8
lMoBTOPSAEMOCTH BbICOT BOJIH 3% obecnieyeHHocTn (h3%, m) no HanpasrieHusm 6,
nosTtopsieMocTtbf(h) n o6ecneyeHHoOCTb F(h) BbICOT BOJIH, 1 MOBTOPSIEMOCTb
HanpassieHni BosiH £(6), % (noHb)

hoM| C CB B 0B ) 103 3 c3 f(h) F(h)
0-2 6,1 | 10,5 13,2 | 9,1 5,2 11,7 | 13,5 | 6,9 76,2 100,0
2-4 1,0 | 3,2 | 3,1 2,1 3,3 5,9 2,4 0,7 21,9 23,8
>4 0,4 - 0,1 1,0 - 0,1 0,1 0,1 1,9 1,9
£(6) 7,6 | 13,7 | 16,5 | 12,2 | 8,5 17,7 | 16,0 | 7,7 | 100,0 -

Hanbonblas noBTOpsaeMoCTb 3TOM rpagauum 27,8% HabnwogaeTtcs B Aekabpe Tabnuue 9.

Tabauya 9
lMoBTOPSIEMOCTHL BbICOT BOJ/IH 3% obecrneyeHHocTu (h3%, m) no HanpasBieHusim 6,
rnoBTopsieMoctb f(h) u obecrneyeHHOCcTb F(h) BbICOT BOJIH, U NMOBTOPSEMOCTb
HanpasseHui BosH £(6), % (aekabpb)

h,m| C CB B 0B ) 03 3 c3 f(h) F(h)
0-2 25 | 29 | 26 1,2 1,6 2,4 0,8 0,7 14,8 | 100,0
2-4 70 | 42 | 41 5,1 3,0 5,6 3,4 2,1 34,7 85,2
4-6 55 | 3,5 | 1,4 2,6 4,3 4,5 4,6 1,2 27,8 50,5
6-8 29 | 2,7 | 09 1,9 2,1 1,9 2,0 0,2 14,7 22,7
8-10 1,3 | o1 | 1,0 1,0 0,6 0,3 1,2 0,4 5,9 8,0
10-12 | 0,5 | 0,1 | o1 0,4 - - 0,2 0,2 1,5 2,0
>12 - - - 0,4 - - 0,1 - 0,5 0,5
6 | 198 136|102 | 12,7 | 11,7 | 148 | 12,4 | 4,8 | 100,0 -

B Tabnnue 10 npeacrtaBneHbl NOBTOPSAEMOCTM M 06ecnedeHHOCTU BbICOT BOJIH 3a 6e3nen-
HbIA NepunoAa.

Tabnumya 10
[MoBTOpPAEMOCTb BbICOT BOJIH 3% obecrieuyeHHoctu (h,, , M) no HanpasieHnsaM 6,
rnoBTopsemMocts f(h) u obecrneyeHHocTh F(h) BbICOT BOJIH, U MOBTOPSIEMOCTH
HanpasseHui BosiH £(6), Y% (6e31e4Hbisi nepuos Mai — Hos16pb)

h,m| C CB B 0B %) 103 3 c3 f(h) F(h)
0-2 43 | 54 | 5,5 5,1 5,0 6,6 8,4 3,3 43,6 | 100,0
2-4 52 | 43 | 36 | 4,2 4,1 5,8 4,7 2,2 34,1 56,4
4-6 2,1 | 1,6 | 1,3 2,1 1,9 2,4 1,8 0,9 14,0 22,3
6-8 09 | o6 | 04 | 0,8 0,7 1,0 0,7 0,2 5,3 8,3
8-10 03 | o1 | 02 | 0,3 0,4 0,3 0,5 | 0,09 2,2 3,0
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ho,M| C CB B loB ) 03 3 c3 f(h) F(h)

10-12 | 0,1 | 0,08 | 0,02 | 0,08 | 0,03 | 0,09 | 0,090 | 0,04 0,5 0,8
>12 | 0,02 | 0,04 - 0,06 | 0,05 | 0,05 - - 0,2 0,2
0 | 130 [ 122|110 12,7 | 12,1 | 16,2 | 16,2 | 6,7 | 100,0 -

JlenoBbi pe>xum

B apKTuyeckmx Mopsx n B MOpsiX, rAe B 3MMHUIN nepunog roga obpasyeTtcs negsaHom no-
KpoB, 3MdEKTMBHOCTbL MOPCKOWN AeATeNbHOCTN BOObLWeE U rmgporpadmnyecknx nabicka-
HWI B YaCTHOCTU, B 3HAYUTENIbHOW CTENEHU 3aBUCUT OT 1€ 0BOr0 pexunma akBaTopuu.
Moa nefoBbIM PeXUMMOM MoApa3yMeBaeTCcs yCTOMUMBasa NoCieA0BaTeIbHOCTb HacTynie-
HUA N pasBUTUSA NapaMeTpPoOB U NoKasaTesien NeasHoro NOKpoBa, KoTopble 06yCNoBAEHbI
BO34elNcTBMeM reorpadmMyeckoro nosioXeHus Bogoema, ero MmopdpomeTpnen KnmmaTmye-
CKMMW U ruaponoruvyeckummn daktopamu. B Kayectse npuMmepa pacCMOTPUM N1e40BblN
pexum bapeHueBa Mops.

JlepoBUTOCTDL

NepoBbin pexum bapeHueBa Mopsa opMuMpyeTcs nNoAa BO34eNCcTBMEM ATIAHTUYECKOro
n CesepHoro JlegoButoro okeaHoB. bapeHLeBO Mope npakKTU4YecKn Hukoraa (paaxe B
CaMble CypOBble 31MMbl) HE NMOKPbIBAETCHA MNOJIHOCTbIO 1bAOM. Ero toro-zanagHas 4yactb He
3aMep3aeT, 3a MCKKYeHUeM OTAesNbHbIX pbopaoB MypMmaHckoro nobepexbs. Hauyano
nenoobpasoBaHMs B MOpe 3aBMCUT OT Tenno3anaca BoAbl B Pas/IMYHbIX panloOHax Mops,
a B CEBEpHbIX pavoHax — OT naowaiu crtapbiX NbA0B. VMI30XPOHbI paHHUX, CPEAHUX WU
Mno34HMUX CPOKOB Hayasna ycTonymeoro negoobpasoBaHusa nokasaHbl Ha puc. 11, puc. 12.

a) 6)
- - e oy e RN
w L T
5 -
Ll
s —
-l T 1
v F—]
i 15
._\_'_.-’r B 1xm

PucyHok 11 - KapTa n30XpOH PaHHUX 1 CPEAHUX CPOKOB yCTONYMBOIo /1€4006pa3oBa-
Husi B bapeHyeBom mope: a) — paHHux; 6) — cpeaHux [4]

PaHblie Bcero nea mnosensieTcs B nponuBax 3emnm ®paHua-Nocmnda mn apxunenara
LLnnubepreH. CpegHsasa gaTta ycronumBoro negoobpasoBaHns NnpnuxoanTtcs Ha 4 okTa6ps,
paHHASA gata — Ha 5 ceHTa6psa M no3aHasa — Ha 3 Hosa6ps. Ha gpyrmx yyactkax Mops Mo-
nopon nep obpasyeTcs no3xe BcneacTeme 6onee BbICOKOro nporpeBa NMoOBEPXHOCTHOrO
cnos Boabl. Co BTOpon aAeKkaabl OKTA6psa B pe3ynbTaTe yCUAMBAKOLWEro BblIHOCA NbA0OB
n3 Apktndyeckoro 6acceinHa n Kapckoro Mopsi U MOHMXEHUSA TemnepaTypbl BOAbl B ce-
BEPO-BOCTOYHbIX palloOHaxX MOpPs KOIMYECTBO SibAOB ObICTPO yBenuumeaetcs. B Hosi6pe
KpOMKa NbAOB MpoABUraeTcs Ha tor v 3anaj. tOro-zanagHas 4vacTtb BapeHuesa Mops
OCTaeTcs npakTuyeckm csobogHonm o0TO nAbga. Jibabl 06pa3yroTCs TONIBKO B BepLUMHAaX
3a5MBOB, B YCTbAX peKk B Bumae H6eperosoro npunas, KOTOPbIA 4acTO B3/1aMblBAETCS U
BbIHOCUTCS B MOpe.

Onsa obecneyeHna 6e30macHOCTM MopenaaBaHus M 3OPEKTUBHOIO WCMNOAb30BaHMUS
CpeAcTB rmaporpaduyeckmnx, TPaHCMOPTHbLIX U MPOMbICTIOBbIX CYyA0B OCHOBHbIMWU Xapak-
TEPUCTUKaMKM N1e40BOro pexmma SBNsTCS 1eJ0BUTOCTb M TOJLWMHA nbAaa. JIefoBUTOCTb

A.10. lWlapoHos, B.A. LLImaTkos
ATJIAC 1oroAbl 4J15 BbIMOJIHEHUA TMAPOIPAOUYECKUX PABOT B APKTUKE HA MNMPUMEPE BAPEHLIEBA MOPS



POCCUVCKAS] APKTUKA  #4 (19) 2022 46

MoKasblBaeT pacrnpoCcTpaHeHue fb4a B MOpe WM ero 4yacTu He3aBMCMMO OT MX CMJo-
YEHHOCTW) BO3pacTa W Apyrux napameTpoB. JIefOBUTOCTb ONpeaenseTcss OTHOLIeHWeM
nJaowaamn bAoB K Maowaan Mops UM ero YacTu M BblpaXkaeTcsl B AECATbIX AoNax. Mak-
CuManbHas negoBuToCcTb B bapeHueBom mope Habnogaetca B anpene (puc. 13).
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PucyHok 13 - [Mos10)KeHne rpaHnL

PucyHok 12 - KapTa n30xpoH
/ibga B bapeHuyeBoM mope arnpesb[4]

ro34HnNX CPOKOB yCTONYMBOIo 1€40-
obpazoBaHus B bapeHueBom mope [4]

MWHUMYM NegoBUTOCTM MOPS MPUXOANTCSA Ha CeHTAbpb (puc. 14).

CceHTsA6pb

aBrycr

PucyHok 14 - losioxxeHne rpaHvy ib4a B bapeHLUeBoOM Mope Ha cepeanHy Mecsla:
---- — cpegHee; - - - — MaKkCUMasibHoe; - ® - ® - — MUHUMAsIbHOE [4]

KapTbl NOBTOPSIEMOCTU HaNMuMA Nbha B Mae no AaHHbIM N1e40BblX aBMapa3senok 3a 50-

80 rr. XX Beka npuBeneHbl Ha puc. 15.
AHanornyHble KapTbl, MosiydeHHble no gaHHbIM NC3 3a nepsble 12 net XXI Beka, noka-

3aHbl Ha puc. 16
ConocrasrieHne KapT Ha puc. 15 n puc. 16 nokasbiBaeT, YTO B anpesne-mMae U30JnMHUN

25, 50 n 75% caBUHYINCb Ha CEBEpP: B CEBEPHOI YacTM Mopsi NpuUMepHO Ha 90-140 kM,

B HOr0-BOCTOYHOM 4YacCTu M Ha BOCToKe - Ha 50-90 kM. Takum o6pa3om, NpounsoLwwamn cyue-
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CTBEHHble M3MEHEHUS B MOJIOXKEHUMU 3TUX MOBTOPSiEMOCTEN. Hanpwumep, nMOBTOPSIEMOCTb
50% B XXI Beke cMecTunacb Ha MecTo, rae BO BTOPOM NMonoBmMHe XX Beka bblia U301MHUS
NMoBTOPSAEMOCTbIO 75%. B noHe-ceHTab6pe BO BCex panoHax Mops HabntogaeTcsa yMeHblle-
HMe MOBTOPSIEMOCTM Hannums baa Ha 20-30% no cpaBHEHUIO C MOBTOPSAEMOCTSAMM BTOPOM
MoNoBUHLI XX Beka.

78°]

e
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PucyHok 16 - KapTa noBTOpsieMOCTn Haanyms /ibga B aripese XXI Beka [4]

B BepwmnHax 6yxT n dbopaos, Ha LLUnuubepreHe, B nponmeax 3emnun ®paHua-Nocnda, B
3anmBax Hoeol 3emnun y octpoBoB: benbin, Buktopmnsa, Konryes, a Takxe B 3a5MBax HOX-
HOro nobepexbs eXerogHo yCTaHaBIMBAETCS YCTOMYNBBLIA Npunan. Baoab OTKpbITOro no-
6epexbs HoBoi 3emMnun 1 matepukoBoro nobepexbs oT nponmea KOropckuin wap A0 Mbica
KaHuH Hoc wupunHa npunas He npesBbilaeT HECKO/IbKNUX COTEH METPOB.

Knumatnyeckne nameHeHus XXI Beka CyLLECTBEHHO U3MEHUNM AaTbl N1eaoobpa3oBaHus
Mo CpaBHEHWIO CO CPEeAHMMWN MHOrOSIETHMMKM 3HadyeHunaMu. [aTbl ycTonumeoro negoobpa-
30BaHMSA CABUHY/UCbL B CTOPOHY 60siee No3gHMX CpOKOB Ha 4-11 gHen, AaTbl OUMLLEHUS
MOpS OTO /bAa — B CTOPOHYy 6onee paHHMX CpOKOB Ha 5-13 agHel. MpoaoXUTENbHOCTb
NnefoBoro nepuoga cokpaTuiacb B cpeHeM Ha 2-3 Heaenu.

TonwmHa nbaa
3Ha4yeHns TONWMHbI NMPUNANHOIo NbAa AN9 NOAHbIX psaaoB HabnwaeHun (48-49 net)
Ha rmapomeTeoponorndeckmnx ctaHumsx (MMC) bapeHuesBa Mops u ansa nepebix 12 net XXI Beka
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npueeaeHbl B Tabnnue 11. AHanm3 Tabnuubl NokasbiBaeT, UTo B XXI Beke cpeaHss TOMLWN-
Ha NpuNanHOro NbAa Mo AaHHbIM pa3HbIX CTAHUMN yMeHblimMnacb oT 1 o 11 cMm, a Makcu-
ManbHasa — oT 20 go 65 cm.

Tabnmya 11
CpegHsis n MakcumasibHas TOJAWMHAE NpUNanHoro b4a B bapeHyeBoM MOpe Ha
MOMEHT Hanbo/ibliero pa3BnUTns J1€4SHOr0 NMNOKPoBa B aripese-mMae 4715 BCEro
nepnoga HabawgeHni n 415 nepBbix 12 net XXI Beka (cm) [4]

rMc CpenHss MakcumarnbHas CpenHss Makcumarsb-
TOJIWLNHA TOJIWMHA NbAa TOJILLNHA Has TOJMILMHA
Nb[a 3a BeCb | 3a Becb nepuos | Nbga 3a 12 net| nbga 3a 12
nepuoa HabnaeHun XX1 Beka net XX1 Beka
HabnoaeHumn
ByrpuHo 79 112 72 85
MHauvra 88 114 79 90
KOHCTaHTMHOBCKUM 108 190 103 143
BapaHaen 114 158 111 135
Bbenbih Hoc 123 194 112 128
0O.Xelica 100 164 99 143
Manble KapMakynbl 115 171 105 120

B NpvKpOMOYHOWN 30HE TosWKMHA Apendyowmx NbaoB He npesBbiwaeT 30 CM B KOHLE
3MMbl. B 1Oro-BoCTOUHOM 4YacTu Mops TonwmHa apendytowero nobga gocrturaet 70-80 cMm,
a Hanbonbllaa ToAwmMHa HabnaaeTcs B ceBepHon yacTu bapeHueBa Mopsa M gocTuraet
120-140 cM. B ceBepHbIX palioHax HepeAKo BCTpeyatoTcs ancbepru. Kpome nbaos, KOTO-
pble o6pa3yTca B npeaenax caMoro Mops, B ero ceBepo-3anagHyt 4acTb 3MMOM MOCTy-
natT cTapble nbabl U3 CeBepHOro JIefoBMTOro OKeaHa 4yepes NposnB Mexay OCTpoBaMu
WnnubepreH 3emns ®paHua-Nocuda. TonwmHa TakmMx NbaoB MOXET gocturatb 3 M. B
CeBepo-BOCTOYHYIO YacTb bapeHueBa MOps MOryT MPUHOCUTLCS JibAbl U3 CEBEPHOM YacTu
Kapckoro Mops, TonwmMHa KOTOPbIX MOXET 6biTb 6onblue 2 M.

OuMueHne MoOpSA OTO NbAaa

Mpouecc TasiHUs U pa3pyLUeHUs NeasaHoro nokposa bapeHueBa Mopsi HaYMHaeTCsl B Mae
noa AeNCTBMEM COSTHEYHOW paauvaumnn. Kapta M30XPOH CpeaHMX CPOKOB MOSIHOMO o4YuLLe-
HUS MOpsi OTO NibAa NpeacTaBfieHa Ha puc. 17.

PucyHok 17 - KapTa U30XpOH CpeAHNX CPOKOB MOJIHOrO OYNLEHMNS OTO JibAa
bapeHuyeBa mops [4]
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B cepeaviHe MIOHS KpOMKa SibAa pacnosiaraetcs yxe cesepHee 76°cC.W. B LeHTpaabHOM
panoHe, a Ha BOCTOKe Mops noaxoauT Kk 6eperam Hosoi 3emnu. K cepeaunHe nionsg 3anag-
Hble 6epera apxunenara Hosas 3em/sis NONHOCTbIO 0CBOB6OXAAOTCS OTO NbAa. MoNHOCTbIO
0ocBO6OXAAETCHA OTO NbAa M Kro-BoCTOYHas 4YacTb Mops. B Tennyto yacTtb roga (mMari-aB-
ryct) Hag MOpeM rocrnoAcCTBYHOT CeBepHble BeTpbl. Jleq apendyeT Ha tor, rae oH 6biCcTpo
paspyLllaeTcs noa AeNCTBMEM COTHEYHOM pagmaunm n NpmMToKa C tora 6onee Tensbix BOA.

BnnsiHue nenoBbiX NPOLECCOB Ha CyA0XO0ACTBO

JNleposble ycnoBus nnaBaHMsa CyAoB B palioHax, MOKPbITbIX J1bAOM, NOAPa3AeNsoTCcs Ha
«TSKENble», «CpefHne», «nerkme» n «ymcras Boga». Kaxagoe cyaHO AO/IKHO MMeTb Nne-
OOBbIA KNacc, NPUCBOEHHbIA €My OpraHm3aumen ynosHOMOYEHHON Ha KiaccuduKkauuo 1
ocBuaeTenbCTBOBaHMe cyaoB. KpuTepum gonycka cyaoB B akBaToputo CeBepHOro mMop-
ckoro nytu (CMMN) npeacrasneHol B Tabn. 12 - 13 [5]. Pavionsl 1,2,3,4,5,6,7, - aT0 pai-
OHbl Kapckoro mMopsi npu rmapomMeTeoposiormyeckom obecneyeHnm negoBOM HaBUraumu.
PalioHbl 3 1 4 — 3TO akBaTopMs MOpS, Npuierarwas K 3anagHoMy 6epery octposos Ho-
Baa 3emns. 34eCb HaxoauTcs HoBo3eMenbckas BnaamHa. JlegoBble yCI0BUS 3TUX YacTen
Kapckoro mMopsa 6/M3KnM K NefoBbIM YC/IOBUSIM HOrO-BOCTOYHOM 4YacTu bapeHueBa mMops U
XapaKTepmn3oBaTb €ro 1eA0Bblli pexuM naaBaHns MoOXHo no Tabnuuam 12-13 [5].

Tabauya 12
Kputepuu gonycka 415 cyAoB 6e3 /1e40BbiX K/1aCCOB M C J1I€A0BbIMN Kiiaccamu
Icel- Ice3 c 1 moss no 15 Hosi6ps?

JNepoBbiti [ Cnocob PanoHbl akBaTopun CeBepHOro MOPCKOro nyTu
Knacc | NEAOBOTO | 4 5 3 8,9, 12,13, | 15,16, | 18,19, | 22,23, | 25,26
CyAHa | nnaBaHnst | 4 5, 10,11 14 17 20,21 24,27 28
6,7
TCAY TCNY TCNY TCAY TCAY TCAY TCNY
Bes cn ---+ ---+ --- 4+ --- 4+ --- 4+ ---+ ---+
nepoBoro
Klacca nn --++ - -4+ - -4+ - -4+ - -4+ - - ++ - - ++
Icel cn - -4+ - - ++ - - ++ - - ++ - - ++ - -4+ - - ++
mnn - -4+ - - ++ - - ++ - - ++ - - ++ - -4+ - -4+
Ice2 cn --++ --++ - -4+ - -4+ - - +4+ - - ++ - - ++
mnn -4+ 4+ | -+ - - ++ - - ++ - - +4+ - - ++ - - ++
Ice3 cn --++ --++ - -4+ - -4+ - - +4+ - - ++ - - ++
mnn - 4+++ -+ ++ - - ++ - - ++ - - +4+ - - ++ -+ ++
Tabsnya 13
Kputepun gonycka 4/15 CyA40B C 1e40BbiMu Kaaccamm Arc4 - Arc9
Neposbii | Cnocob PalioHbl akBaTopun CeBEpHOr0 MOPCKOro MyTw
Kknacc | NEA0BOrO | 4 5 3 8,9, 12,13, | 15,16, | 18,19, | 22,23, | 25,26
CyAHa | nnaeanus | 45 10,11 14 17 20,21 24,27 28
6,7
TCNY TCNY TCNY TCNY TCNY TCNY TCNY
Arc4 cn - *+ 4+ -+ + - -4+ - -4+ - -4+ - - ++ - ¥4 4
mnn +4+++ |+ -+ | - - -+ -+
Arc5 cn -* 4+ SiRit S IR A I o it i I S S IR
nn ++++ |+ + | -+ | -+ [+ | -+ -+ +
Arc6 cn b+ [ -F 4+ | K4+ k4 4+ K44+ | K4+ -k 4+ 4+
nn +4+++ |+ | -+ | -+ [+ -+ -+ +
Arc7 cn St i S IROE T S IR S S IO S S [k o it N Bt S S (Ot S
nn +4+++ |+ |+ | A+t

1 JIyist cymoB Ges IeOBBIX KIACCOB U C JIeRoBbIMM Kiaaccamu Icel- Ice3 mnaBanue B akBatopuu CMII 3ampemieHo ¢ 16 Host6ps 1o 31 mexabpst u ¢

SAHBapA 10 MioHb. OmmcaHye rpaHui; paifonos akBaropuy CMII npuseneno B npunoxxernu Ne3 x IIpaBunam mraBanusA B akBaropuy CMII, yTBep)kIeHHbIM
nocrtaHos/eHreM IIpaBurenscrsa PO ot 18 cenTsabpst 2020 . Ne 1487 «O6 yTBep>KeHMI IPaBII IIaBaHs B akBaTopuyt CeBEPHOrO MOPCKOTO Iy TI».
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Neposbii | Cnocob PainoHbl akBaTopmn CeBEpHOro MOPCKOro NyTu
NS | MISERERIO || g 5 g 8,9, 12,13, 15,16, | 18,19, | 22,23, 25,26
S THLC O E e EELN I o) 10,11 14 17 20,21 24,27 28
6,7

TCnY TCnY TCNY TCNY TCAY TCNY TCNY
Arc8 cn it e S (R B o Bt S R e i I
nn e I B e B Mt i ot i R i o e O o o o S e
Arc9 cn i B I e (Rt o I
nn e i B e e i o o S R o e R S [ S

Tabanya 14

Kputepuun gornycka 4715 1€40K0/10B C /1Ie40BbIMU Kiiaccamu Icebreaker6 — Icebreaker7?
c 1 aHBapsi rno 30 nwoHs n ¢ 1 no 31 gekabps

JlepoBbii Cnoco6 PalioHbl akBaTopmn CeBEPHOr0 MOPCKOro MyTu
B ERE | AR g 5 5 8,9, 12,13, | 15,16, | 18,19, | 22,23, | 25,26
MEEELE )| 2 5 10,11 14 17 20,21 | 24,27 28
6,7
TChYy | TChY | TCMM TCNY TCNY TCNY TCNY
Icebreaker6 cn e o B e S I i 2 -4+ | -4+ | - -+t - -4+
nn R o e T B e e Il I e il e o 2
Icebreaker7 cn e e I S B T S IR S R S IR
nn B S o B ol e s i el e e e e o 2

YcnoBHble 0603HayeHnsl, NpuMeHsemble B Tabnnuax:

CIl - camocTosiTesNIbHOE NjaBaHue;

M1 - nnaBaHne nog NpoBOAKON Ne40K0Na;

T — TsHKenbl TUN NefoBbIX YCNOBUNA;

C - cpegHun TMN 1efoBbIX YC0BUIA;

J1 — nerkum Tmn negoBbIX YCNOBUN;

Y - yuctasa Boaa;

+ - NJaBaHue cyaHa pa3peLleHo;

nnasaHuWe CyaHa 3anpeLleHo;

* - paspelleHo camocTosTesibHoe niiaBaHue ¢ 1 uons no 30 Hosbps.

AHanu3npys ceeaeHus, npeacrasnieHHblie B Tabnnyax 12 — 14 v KapTbel 1egoson obcra-
HOBKM (puc. 14-18) MOXHO caenaTtb ciefyrowme BbIBOAbI.

Jlerknit TN NleagoBbiX YCJIOBUM NlaBaHusA. HavyanbHble, Moniogble (10-30 cM) M TOH-
Kne ogHoneTHue nbabl Ao 0,7 M, BO3MOXHO npucyTtcteme 25% cpegHnx og4HONETHUX NbA0B
ToNwmMHOM [0 1,2 M. K caMoCTOATENbHOMY MaBaHWUIO AOMYCKAKTCA BCe cyAa, uMerLlme
neposbin knacc (ot Icel m Bbiwe).

CpegHuii TMN nepoBbiX ycnoBui. OgHoneTHUn nen cpeaHen TonwmHbl 70-120 cm
B KonudecteBe 25% wn 6onee BO3MOXHO npucytcTBue 25% TOACTbIX OAHONETHUX NbAOB
TonwwmHom 120 cM. [lonyckakTcsa K naaBaHUo cyada nefgoBoro kiacca Arcé mn Bbilwe U cyaa
kaTeropuun Arc5 ¢ 1 nonsa no 30 Hos6p4.

TsKkenble ycnoBUA nJlaBaHUA. TOJICTble OAHOMETHME fibAbl TOMAWMHOM 1,2 M B KO-
nnyectee 25% w ctapble nbabl TONWMHOM 6onblie 2 M B konmdecTee 25%. K camocTos-
TeNbHOMY MNaBaHMIO AOMNYCKalTCA cyAa 1e4oBOro knacca Arc/7 v Bblle M cyaa 1efoBoro
knacca Arcé c 1 nions no 30 Hos6ps.

Bce cyna negosoro knacca Arc4 u Bblille A0MNYCKAKTCS K NaaBaHMO No4 NpoBOAKON Nne-
A0KOMa Npu BCeX YyCI0BUAX NeA0BOro niaBaHus.

Cyna 6e3 nenoBoro Kiacca AonycKakTcsa K nnaBaHUoo B akBaTtopum CeBepHOro MOpCKo-
ro NyTW TOSIbKO NpW OTCYTCTBUM NbAaa. MNpun Nerkmx ycnoBmsax AOMNYyCKaeTcsa niaaBaHMe noa
MpoOBOAKOW siefoKoia CyaoB € iefoBbiMm knaccamm Icel - Ice3, n 6e3 negoBoro knacca.

Mpwn cpeaHnX NefoBbiX YC0BUAX AONYCKaeTcs NiaBaHue CyaoB 1eA0BOoro knacca Ice2 m
Ice3 noa npoBoakon negokona.

Ha puc. 18, puc. 19 n puc. 20 nokasaHbl iegoBble KapTbl NPpU NErknx, CpeaHnx n Tsxe-
NbIX NefoBbIX YCNOBUAX NJiaBaHUS COOTBETCTBEHHO.

2 Tt cynos ¢ mefoBbiM KnaccoM Icebreaker6 — Icebreaker? B mepron HaBuranmy ¢ 1 uroys o 30 HOsI6ps paspeleHo [IaBaHue 6e3 TefOKONbHOI
poBoxKiL. it cynoB ¢ menoBbiM kiaaccoM Icebreaker8 — Icebreaker9 orpanmdens no maBanuo B akBaropyu CMII OTCYTCTBYIOT.
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35% g 40°%. g 45%. 2 50%. & 55% g 60%. 65%. 2

PucyHok 18 - JleqoBasi o6cTaHOBKa
B bapeHuyeBoM Mope
B anpese 2008 roga

PucyHok 19 - JleqoBasi o6cTaHoOBKa
B bapeHyesomM Mope
B anpese 2011 roga

PucyHok 20 - JleqoBasi o6ctaHoBKa B bapeHueBoM Mope B aripese 1979 roga

3akno4yeHue

PaboTta rmagporpadunyecknx cyaos, Kpome obuiero rmgpomereoposiormnyeckoro obecne-
yeHus paboT B Mope, TpebyeT AONONHUTENBHO cneundunyeckoro obecnedeHus. OToO CBA-
3aHO C XapaKTepoM M 3aga4vyaMu, KOTopble 3T CyAa BbINOAHSAT. B cogepxaHum «Atnaca
noroabl» ANs rmapoMeTeoposiormyeckoro obecneyveHmns rmaporpadumyeckmx paboTt B ApKTU-
Ke AO0/IKHbI 6bITb NpeacTaBieHbl YeTbipe pasgena:

- dm3nKo-reorpadmyeckas xapaktepuctmka obbekrta pabor;

- METEOPOJIOrMYECKNI peXnM, B KOTOPOM NPeACTaB/ISOTCS CTaTUCTUYECKME XapaKTepPUCTH-
KW BETPa M BbICOT BOJIH;

- 1ef0BbI/ pexuM akBaTopun Mops;

- BNIMSIHWE NIef0BbIX YCNOBUM Ha paboTy ruaporpaduyeckux cyaos.

MpuBeaeHHble B cTaTbe Tabnuubl NOBTOPAEMOCTN M obecrneyeHHOCTU BETPOB M BbICOT
BOJTH, XapaKTepuCcTMKa U CPOKM HacTynneHus das n1eaoBoro pexmMa MoryT C/yXuTb OC-
HOBOWM Ans Bblbopa 6naronpuaTHbIX MecsiueB roga Ans BbINOJHEHUS ruaporpaduyeckmx
paboT c Hanbonblen 3dpHEKTUBHOCTLIO.
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AHHOTaAUMA:

BbisiBneHo, yto napametp N, /P B NpuUAnNBHbLIX yCTbsix Benoro v ba-
peHLeBa MOpen nMeeT TEHAEHLMIO K BO3pAaCTaHMIO B 30He 6Monormyeckomn
CTYNEeHW MapruHanbHOro punesTpa Nno Mepe NpmbamxeHns K BoaaM OTKPbITbIX
akBaTopuit Mopsi. 34eCb KOHUeEeHTpaumm obuero asota B pacTBOPEHHOW
¢dopMe SBHO NpeBbIWakoT KOHUEHTpaumn obuwero gocdopa, npubnmxasncs
K MX COOTHOLLEHWID, OMNpefeneHHOMY ANs UX MUHepasbHbiX conen. Mu-
HUMyM napametpa N, /P . HabnogaeTcs B 30HE KoarynsiLMoHHO-copb-
LMOHHOW CTyMNeHU MapruHaabHOro gunbTpa, HO B YCTbAX HEKOTOPbIX Ma-
NbIX PEK OH MOXEeT OTMeYaTbCs U B 30He rpaBMTaLWOHHONM CTyneHu. 34echb
KOHLeHTpaunmn obwero docdopa MOryT AOCTUraTb YPOBHSI COAEpPXKaHUSA
oblero asoTta wunan paxe npesblwaTtb ero. MNMNogobHas cuTyaums, BUAUMO,
CBsi3aHa C 0COHEHHOCTAMM MPOCTPAHCTBEHHOrO pacrnpeneneHunst rpaHny-
HbIX MOBepXxHoCTel (Boaa-beper, Boaa-AHO, BOAA-MakpodwUTbl) B yCTbe-
BbIX 06BbeKTax C HaJIMYMEM NPUSIUBHbBIX OCYyLUEK.

KnroueBble cnoBa: yctbs pek, benoe mope, bapeHueBo Mope, Npunus,
CONIeHOCTb, a30T, pocdop, MaprmHanbHbii GUNLTP

ESTIMATION OF VARIABILITY OF THE RATIO

OF TOTAL NITROGEN AND TOTAL PHOSPHORUS
CONCENTRATIONS IN MARGINAL FILTERS OF TIDAL
ESTUARIES OF THE WHITE AND BARENTS SEAS

I.V. Miskevicht , V.B. Korobov?

1 Shirshov Institute of Oceanology of the Russian Academy of Sciences,Moscow,
Russia. Doctor of Geographical Sciences.
2 Shirshov Institute of Oceanology of the Russian Academy of Sciences,Moscow,
Russia. Doctor of Geographical Sciences.

szoioran@mail.ru

Abstract:

It was revealed that the parameter N /P . in the tidal mouths of the
rivers of the western sector of the Russian Arctic tends to increase in
the zone of the biological stage of the marginal filter as it approaches
the waters of the open waters of the sea. Here, the concentrations
of total nitrogen in dissolved form clearly exceed the concentrations
of total phosphorus, approaching their ratio determined for their
mineral salts. Minimum parameter N, /P . is observed in the zone
of the coagulation-sorption stage of the marginal filter, but in the
mouths of some small rivers it can also be observed in the zone of
the gravitational stage. Here, the concentrations of total phosphorus
can reach the level of total nitrogen or even exceed it. This situation
is apparently related to the peculiarities of the spatial distribution of
boundary surfaces (water-coast, water-bottom, water-macrophytes) in
estuarine objects with the presence of tidal drylands.

Key words: river mouths, White Sea, Barents Sea, tides, salinity,
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nitrogen, phosphorus, marginal filter

BBepeHue

YcTbeBble 06/1aCTU NPUIMBHBIX apPKTUUYECKUX MOPEN OT/INYAOTCS LWMPOKUM pa3Hoobpa-
3MeM MpUpPOAHbIX YCI0BUI. 0 AaHHBIM HaTypHbIX HAbAAEHMI MOXHO cAenaTb BbIBOA,
UYTO Ka)Xkaoe yCcTbe npeactaBnseTr cobol yHUKanbHbIA NpUpoaHbIn 06bekT [1,2,3].

XapaKTepHOl YepTol YCTbeBbIX 0b61acTen SBASIOTCS MapruHanbHble GUNbTPbl, B KOTOPbIX
B pe3y/bTaTe B3aMMOAENCTBUS MOPCKMX M pPedHbiX BOA MPOUCXOAUT OCaXAeHMe MHOrmX
BewecTtB. Mogenb MapruHanbHoro unbTpa, nNpeanoxeHHasa akagemmkom A.T. Jlucuubl-
HbIM [4], Nno3BOMISIET NoJslydYaTb KayeCTBEeHHble U KOIMYeCTBEHHbIE OLEHKN npoLleccosB 06-
MeHa pasNIMYHbIMWU BelLecTBaMn Mexay CyLllel U MOpeM Yepes yCTbeBble peyHble CUCTEMbI
C Y4YEeTOM M3MEHUYMBOCTM MPOTEKALWMX B HUX re0I0rMUYECcKnX, raposiormyecknx, rmapo-
XUMUYECKUX U Tnapobnonormyeckmx npoueccos. Takas M3MEHUYMBOCTb aHaIn3npyeTcs no
OTHOLUEHWIO K NMPOCTPaHCTBEHHOMY pacrnpeaeneHnto COeHOCTM B 30HE CMELLEHUST PeYHbIX
M MOpCcKkuX BoA. Mpu 3ToM, 06bI4YHO, MCNONB3YIOTCA rpadmKu CBS3M COIEHOCTM C Uccne-
AYEMbIM MapaMeTpoM, HO OHM YaCTO MMEIOT OYEHb HMU3KYO KOPPENSaLMIO U3-3a MHorodak-
TOPHOCTM BO3AENCTBUSA HA HEro B pas/iMyHbIX AnanasoHax cosieHocTn. OAHMM M3 MeToAO0B
peleHnsa gaHHon npobnembl MoXeT 6biTb MCNOb30BaHNE HE KOHKPETHOro nokasartens,
a OTHOLWEHUS MAW APYron KoMbuHaumMu pasniMyHbiX NokasaTenen, 0ocCobeHHO BbICTymnato-
WMX B pOAM onpeaesieHHOro MHAMKaTopa Pas/inyHbiX e03KOSI0rMYeckmx NpoLeccos.
B naHHOM cnTyaunm Hambonee 4acTo MCMOb3YOT OTHOLWEHNE pasIMYHbIX COeANHEHUN K
XUMUYECKMM 3/IEMEHTAM, MOJIyUYMBLUMM Hanbosiee WNPOKOE pacrnpocTpaHeHne B NpUpoA-
HOM cpepe. K HMM, HanpuMep, MOXHO OTHECTM KPEeMHWI, anloMUHUI 1 xeneso [5,6,7].
TakXXe MCNosib3YyTCA M COOTHOLUEHUS HEKOTOPbIX M30TOMOB OAHOrO 3/1IEMEHTA, B 4acT-
HOCTW, CcBUHUA 2°7Pb/2°°Pb n cTtpoHuusa 8Sr/8Sr [8,9], 4TO NO3BONSET oNpeaennuTb NyTH
dopMMpPOBaHMSA AOHHbBIX OCaAKOB B apKTUYECKMX MOPSX.

B HacTosLen cTtaTbe NOKasaHO NMpuMeHeHue noaobHoro noaxoda A4S COOTHOLLUEHMUS
obuwero asota k obwemy cochopy (N, /P.) C YYETOM MX pacTBOPUMbIX GOpM Ans
NPUINBHbBIX YCTbeB pek benoro n bapeHueBa Mopel. DTO COOTHOLUEHME WUCMOJSIb3yeTcs
ONst KOHTPos brnonornyecknx npoueccos B Mopckolr soge [10]. Takoe cooTHoweHne ans
MOPCKMX N YCTbeBbIX BOA C/1abo M3yUYeHO B OT/INYME OT pacyeToOB TOJSIbKO MO MUHEPaAsbHbIM
¢dopmaM azoTta u docdopa. B yactHocTn, B paboTte [11] npuBeaeHbl paccMaTpuBaeMbie
COOTHOLLEHMS ANs pa3finyHbIX paioHoB Benoro mops. B Hen ykasaHo, yTo napameTtp N/P
netom B 3BOTMYECKOM cflioe B cpeaHeM konebnercsa ot 11 B [IBUHCKOM 3anuee u [opne
Benoro mops, ao 25 - B KaHaanakwckoM 3anmee. OH onpegensieTca cneundukon notpe-
6neHnsa bmoreHHbIxX BeWeCcTB GUTONNAHKTOHOM M pacCMaTPMBAETCS KaK COCTaBHAas 4acTb
koaddunumneHta Pagdbunaga (C:N:P), B koTopom cpeaHmin napametp N/P ana MupoBoro oke-
aHa paseH 16 [12]. B aTon TpMaae KntoveBoe 3Ha4YeHne nMetoT a3oT 1 hocdop, NOCKONIbKY,
Kak nogyépkmnsaetcs B [10], yrnepoa B Boae NpuUCyTCTBYeT BCeraa, a BOT a3oTa u pocdo-
pa MOXET M He ObITb.

OTtHoweHwne (N, /P, ) BaXHO eweé 1 noTomy, YTO MO3BOJISET HAXOAUTb MoOKasaTenu,
6oniee ageKBaTHO XapaKTepu3ylolmne npoLecchl, NMpoTeKalwme B BOAHbIX IKOCMCTEMAX.
Tak, Npu aHanmM3e COCTOSIHUSA 3KOCUCTEM B KPYMHbIX BOAOXPaHMAMLWaXxX 6bi10 yCTaHOBe-
HO, YTO OTKINKM DUTOMIAHKTOHA B TaKUX BOAOEMAX B HE3HAYUTESIbHOM CTENeHW 3aBUCAT
rMApoNornyeckmx akTopos u cogepxavuma P, 1 N HO 3aKOHOMEPHO M3MEHSAITCA Mo
rpaaneHTy otHowenusi (N, /P ) [13].

Ana nccnenoBaHuii 661K NpUBAEYEHbl AaHHble akcreamunin CeBepo-3anagHoro otae-
neHna MIHCTUTYyTa OKeaHon0rmm POCCMMCKON akadeMun HayK, MpoBeAeHHble B YCTbSX Me-
30MPUIMBHbBIX N MAaKpPOMNpPUAMBHBLIX 60NbLKNX, CpeaHMX U Manbix pek B nepuog c 2015 no
2022 roabl. 30ecb U ganee pa3Mepbl pek ykasaHbl B cooTBeTcTBuM ¢ TOCT 19179-73 «lu-
Aponorus cywu. TepMuHbl U onpeaeneHnsi». HanoMHUM, 4TO B Me30MPUANBHbBIX YCTbSX
pEeK CU3UTMNHas BeSIMYMHA NpuaMBa Ha yCTbeBOM B3MOpbe MpeBbiwaeT 1,6 MeTpa, HO
MeHblle 2,8 MeTpoB, B MaKpOMpPUINBHbBIX YCTbSX PeK OHa npesbiwaeT 2,8 MeTpoB.

NccnepoBaHus NpoBOANANCL NETOM (MIONb, aBryCT) B ME30MNPUIMBHbBIX YCTbsAX pek OHera,
Kanga n Tamnua B benom Mope, IHaura B bapeHueBoM MOpe, a TakXe B MaKpOnpUINBHbIX
ycTbsaX pek Kynoi B beniom mope n Yéwa B bapeHuesom mope (puc. 1).

Tpu peku 13 BblllenepevncrieHHblx, KaHaa, Tammua n Yéwa, nmetoT nnowaab Bogocbopa
MeHee 2000 kM?, n cornacHo knaccmdukaumm B.H. Muxannosa [14] OTHOCATCS K ManbiM
pekaM. Kynoi n Haura oTHOCATCS K cpeaHuM pekaM, a OHera — K 60bwnM. Taknm obpasom,
nccnefoBaHuaMKM 6b11 OXBadeH BECb CMEKTP YCTbEBbIX YYACTKOB Pa3/IMYHbIX MO BE/IMYMHE pPEK.

Llenbto NpoBOAMMbBIX Ha AAHHOM 3Tarne mccneaoBaHwui 6b1I0 yCTaHOBIEHME BeNMYUHDI
oTHoweHuns (N g, /P ¢, ) B YCTbSX pasHbIX N0 BENNYMUHE PEK U OMNPEAENIEHNE Ero U3MeHYN-
BOCTW B Nepuog HabnoaeHun.

w obuw.”
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PucyHok 1 - MecTta npoBeAeHns NCC/IeA0BaHNI B yCTbeBbIX 06/1aCTsIX peK
besioro v oro-BOCTOYHOM 4acTu bapeHLeBa MOpe

Martepuanbl 1 MeTOAbI

Mpw NnpoBeaeHUn HabNAEHUA ANa 3aMepa CONIEHOCTN UCNOMb30BaIMCb Takne Npnbopsl,
KaK KOHAYKTOMETPUYECKMI aHanmsaTop Xumakoctm Cond 197/ n MHOronapameTpuyeckui
aHanusaTop Xuakoctun Multi 3420 dwnpmbl WTW. Onsa onpenenenus obwero docdopa um
obLero asota 13 oaHOM Npobbl BOAbI MCMOSb30BaCa METOA, NpeanoxXeHHbln KoponésbiM
W YTOYHEHHbIV Banbaeppamoiri. OH OCHOBaH Ha OAHOBPEMEHHOM OKUC/IEHMN a30TCoAepXa-
Wwnx n dochopcoaepxalinx opraHMYecKMX CoeaMHEeHNNn, HaXoAALWMXCS B BOAE, A0 HUTPa-
ToB 1 pochaToB, COOTBETCTBEHHO. Banbaeppama nNpeasioxmnn OKUCINTENbHbINA peakTuBe, B
KOTOpbIA KpoMe nepcynbdaTa Kanmsa BXoAAT HaTpuesasa Wénoyb n 6opHas KMcnoTa, 4to
No3BONSET NPOBOAUTbL COXOKEHME OPraHMYecKkoro BellecTBa CHayana B LLESI0YHOM, a 3a-
TEM B KMUCNOW cpeae, TO eCTb eANHbIM MPOLECCOM AOCTMIAETCS ABYX3TarnHOE pa3sioXeHune
OpraHM4YecKoro BellecTBa, YTO yJy4dlwaeT KavyecTBO aHanm3a. OnpeaenerHve ¢ocdaTtoB um
HUTPATOB MPOBOAMIOCH KOMOPUMETPUYECKMMM METOAAMU C UCMOMb30BaHNEM CreKTpodo-
ToMeTpa moaenu DR3900 ¢pupmbr «HACH-LANGE».

PesynbTatbl n 06Ccy>kaeHue

CTaTMCTUKM MO M3MEHUYMBOCTU pacCMaTpuUBaAEMOro napameTpa AaHbl B Tabnuue 1. B Hel
npuBeAeHbl KaK O6LEenpuHATbIE XapaKTEPUCTUKN — CpefHee 3Ha4YeHne n cpeaHekBaapa-
TUYHOE OTK/IOHEHME, a Takxe pobacTHble (MOMEXOYCTOMYMBLIE) CTAaTUCTUMKKM (MeauaHa,
KBapTW/IN), Ha KOTOpblE ASIMHA UCMOJSIb3YyeMON BbIGOPKM U OTK/IOHEHME OT HOPMasbHOro
3aKOHa CTAaTUCTUYECKOro pacnpenesieHns OKasbiBalT Manoe BAMsHME. MeXKBapTUIbHbIN
WHTEpPBaN BENIMYMH, OrPaHUYEHHbI BEPXHUM KBapTuaeM (75% TOYKOM) U HUMXKHUM KBap-
Tnnem (25% TOUKOI), NO HalEeMy MHEHWIO, MOXHO MCMOJIb30BaTb B Ka4yeCTBe OLEHKM Xa-
pPaKTEPHOro Anana3oHa UX U3MEHUYMBOCTU. DTN BENIMYMHBI BXOAAT B S4P0 CTaTUCTUHECKOrO
pacnpeneneHns UccnenyembiX 3HaYEeHMN U He 3aBUCAT OT «BbIOPOCHBIX» KOHLLEeHTpaLuni
HabnogaeMbix nokasatesnien. [MOCKoNbKY Ha rmapobuonornyeckne u rmapoxmMmmnyeckme
npoueccbl B MpUBpPEeXHON 4YacTu pacrnpecHEHHbIX MOPCKMX aKBaTOPUW OKa3blBaeT BAUS-
HWe rpaaneHT coniéHocTun [15], B Tabnmue 1 Takxe ykasaH napameTp S; - S, - AManasoH
coneHoctv nNpu namepeHun (N, /P, ). Mpn 3ToM KoHUEeHTpauum obwero docdopa B Uc-
CNnefoBaHHbIX YCTbSAX pek Konebanucb B AnanasoHe 9-32 mkr/n, obwero a3ota — B Anana-
30He 34-2928 Mkr/n. MakcuManbHOe coaepXXaHue AaHHbIX COeAMHEHNI 3aUKCMPOBAHO B
ycTbe p. Tamuubl, 4TO, BUAMMO, 06YCNOBMEHO NOCTYMN/IEHNEM B YCTbEBbIE€ BOAbl APEHAX-
HbIX CTOKOB C TEPPUTOPUN XNBOTHOBOAYECKOM pepMbl B Nocesike Tamumua.
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AHann3 pe3ynbTaToB CTAaTUCTMUYECKMX pacyeToB Nokasan cnegytouwee. PaccMaTtpuBae-
MbllA MapaMeTp B YCTbSX uccneayembix pek benoro n bapeHueBa Mopen M3MeHSeTCcs B
CPaBHUTENbHO LWIMPOKOM AuanasoHe. CpeaHune 3HauveHus N, /P, ~Haxoaunuce B Ana-
nasoHe oT 4 o 30. Ecnn opreHTMpOBaTbCa Ha MeAuaHy, Kak ogHy u3 Haubosnee ycTomn-
UMBbIX CTAaTUCTUK NMPU PasfIMYHbIX pasMepax MasnbiX BbI6OpOK HabnoaeHUn, TO BENUYNHDI
Nosu/Posy, Yalle BCero konebniotcs B MHTepBane 3-22. MWHWMasbHble 3HayYeHust Gbinu
MeHblle 1, a MakcuMasnbHble npesocxoamaun 50. X MMHMMYM XapaKTepeH A1 MaKponpu-
NMBHbIX 3cTyapueB (ycTbs pek Kynoi n Yéwa). Bo3amMoxHO, 3T0 06ycnoBneHO 3aMeTHbIM
ocnabneHmem @oToCMHTE3a MMKPOBOAOPOCNEN B NOAOOHbIX BOAOTOKAX WM3-3a HaMuums
BbICOKOWM MYTHOCTW YCTbEBbIX BOA, MPENSTCTBYOLEN NPOHUKHOBEHWNIO CO/THEYHOIO CBETa B
BOAHYIO TONLWY. 34eCb coaep)xaHune B3secen goctmraet 500-1000mr/am3 n paxe 6onee [16].
Takxe MOXHO OTMETUTb CHWxeHne napameTtpa N o /P . B ME3OMPUIMBHbIX YCTbAX MasibiX
pek (Kanga, Tamuua) no cpaBHEHWUIO C yCTbaMM cpeaHux (MHaura) n 6onbwmnx (OHera)
pek. B uenoM xe aToT NnapaMeTp A4 MasnbiX pek — KaHabl, Tamuupbl 1 Yéwu, a Takxke Kynos
3aMeTHO MeHblle, YyeM ans OHern n MHamrn, Kotopble 3amMeTHO 6onblue Kak Mo nowaan
Bogocbopa, Tak n No pacxoaaM, 0CobeHHO B NaBOAOYHbIM Nepunoa.

Tabnnya 1
Cratuctnyeckasi xapakTepuctuka nsmeH4ynBoctu napametrpa N, /P, . B yCTbsIX
pek benoro n bapeHuyeBa MOperi B 1IETHUI NMepuos

lMokazaTtenu HanmeHoBaHue pek, BpeMa HabntoaeHun
OHera, NHaura, KaHaa, Tamuua, Kynon, Yéwa,
VIII. 2022 | VII. 2022 VII. VIII. 2020 | VIII. 2020 | VII. 2017
12015

S,-S,, %o 0,2-12,9 1,8-30,0 0,3-23,5 0,2-18,8 0,2-22,6 | 0,1-19,1
CpegHee 30 22 11 8 5 4
3HayeHue
CrtaHgapTHoe 16 12 6 5 4 3
OTKJIOHEHME
MenunaHa 22 18 12 8 4 3
25% TouKa 18 13 8 4 2 2
75% Touka 40 28 14 12 6 6
MUHNUMYM 10 5 1 1 0,02 0,5
Makcumym 62 52 18 15 11 8
Konnyectso 15 21 11 14 12 10
HabnoaeHnn

MonobHoe siBNeHue, BMAMMO, CBA3AHO C pas/iMuMsaMKU B XapakTepe notpebneHunsa 6uo-
reHHbIX BELLECTB Pa3/iMYHbIMU NpeacTaBUTENs MU BOAHON (hNopbl — pacTeHUS MU U BOAO-
pOCNsIMU, C OQHOWM CTOPOHbI, N PUTOMSIAHKTOHOM (MMKPOBOAOPOC/SIMK), C APYrOM CTOPO-
Hbl. B yCTbAX MasnblX peKk B 3TOM OTHOLLIEHUN 06bI4HO NpeobnajatoT pacTeHns-ranoduThbl,
yCTynawuime CBOK AOMWUHAHTY MOPCKUM BOAOPOCASAM Ha YCTbe€BOM B3MOpbE peKku, rae
CONIeHOCTb HaumHaeT npesbiwaTte 20-25%eo0, B ycTbax 60onee KpynHbIX pek, rae pasmepsl
NPUAMBHON OCYLUKW CTAHOBSATCS 3aMeTHO MeHbLUE pa3MepoB He OCYLLAeMoro pycna Boao-
TOKa — (PUTOMNAHKTOH. Mpy 3TOM B NOCNeAHWX BenumnHbl napametpa N ¢ /P . B Bererta-
LMOHHbIA Nepuoa HauymHatoT 6blITb CONOCTaBUMbIMU C 3HaUYeHnaMu N/P B MOpCKMX BoAax.

3aBMCMMOCTU pacCMaTpuUBaAEMOro napaMmeTpa OT pacnpeneneHns CoNeHOCTU npeacTaB-
NeHbl Ha puc.2. Ero aHanus3 nosonseT npeanofsioXuTb, YTO B AMANas3oHE COSIEHOCTU
Bblwe 20-25%o0 B YCTbeBbIX BOAAX YCTbEB peK, HECMOTPS Ha pa3Mepbl MX BOAOCOOPOB,
HauMHaeTCcs BO3pacTaHme Aonu oblero asoTa No OTHOLWEHUIO K 0bwemy docdopy. [daH-
HbIli NPOLIECC MOXHO 06BSACHUTL BblAeIeHMeM OpraHMYeCcKoro a3oTa 3a CYeT AesdTeNbHOCTU
CUMBNOTUUECKMX MUKPOOPraHu3MoB, obpasylowmx pusocdepy C BbICLUMMWU pacTEHUSMU
ranodutamm [17]. B ycTbax 60nblnX N cpeaHnx pek B uHTepsane 7-15%o Habnopaetcs
obpaTHoe fiBneHme. Ero MoXHO cBs3aTb C 60s1ee yCKOPEHHbIM PeLUKIMHIOM MUHEPANbHbIX
dopm docdopa No OTHOLIEHUM K a30Ty Ha POHE UX MHTEHCUBHOIO MOrOWEeHUS MUKPOBO-
[OpPOCNASIMU B 30HE, rAe AONOJIHUTENbHbIN NPUTOK a3oTa 3a CYeT ero usbsaTus n3 atmocde-
pbl ranouTamu eLle He NoNyYMUa UHTEHCMBHOIO pasBuTUS. TakxKe cneayeT 3aMeTuTb, YTO
B MPWU/MBHbIX YCTbsIX ManbiX peKk cBs3b napameTpa N /P . C CONEHOCTbIO MOXET UMETb
pa3Hoob6pa3HbIN XapakTep, YTO, MO HalleMy MHEHUID, CBA3aHO CO 0COBEHHOCTSAMU POpMU-
pOBaHUS MPUNMBHbLIX OoCylleKk (MPUMOPCKUX 3anuBHbIX JIYrOB) M 3apocsen ranoduTos Ha
HuX [18]. Ux paamepbl 06bI4HO NpeBbLILWAT MIOWaAb akBaTOpMKM, 3aHUMAEMY0 HEMOCpea-
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CTBEHHO BOAOTOKOM B Masyto BOAY MPWIMBHOIMO UMkia U B benom n BapeHueBoM MOpsSX MX
LUMPUHA MOXET AOCTUraTb COTHM METPOB, @ B HEKOTOPLIX MecTax gaxe kunometpos [19, 20].

Cnepyet OTMETUTb, YTO M3MEHUMBOCTb MMAPOXMMUYECKMX MoKasaTesiel B yCTbeBbIX 06na-
CTAX MPUNBHbLIX MOPEN MpuUcylla MHOMMM anemMeHTaM. OHa yCTaHOBMEHA A/ MOHOB MeTasl-
nos, 6MOreHoB, 3/1IEMEHTOB KapHOHATHOM CMCTEMbI, PaCTBOPEHHbIM rasam — CO, n O, [5, 21-23
n ap.]. EctectBeHHO, YTO B 3TMX aKBATOPMSAX U MX COOTHOLLIEHNS ByayT U3MEHATLCS B TeUeHme
MPUANBHbBIX LIMKIOB, YTO HEO6XOAMMO Yy4YUTbIBaTb NPW NPOU3BOACTBE MCCNeaoBaHUi 1 paspa-
60TKe CXxeM 3KONOrm4eckoro MOHUTOPMHIa U NPOM3BOACTBEHHOrO KOHTPONS.

a) 6)
Non./P obig Nc6m_/P obur
80 80 -
60 60 1
40 40
20 20
0 0 ' . . . . .
0 5 10 15 20 25 30
S, %o
B) r)
NOGU.I.)IIrP obmr. Non.’fP obm.
20 - 20
4
15 - " 15
*
10 - * ¢ 10
*
5 4 ’ 5 .
—%
0 r T T T T '] 0 L] L] ’.| T 1
0 5 10 15 20 25 0 5 10 15 20
S, % S, %o
0 5 10 15 0 5 10 15
S, %o S, %o
A) e)
Non_’fP obin Noﬁm.m obmm
20 - 20 -
15 o
10 |
*
5 - ¢
0 ’ r r , ™
0 5 10 15 20 25
S: %0 S, %0 %0
0 5 10 15 0 5 10 15
S, %o S, %o

PucyHok 2 - pacuku cBSi3n napameTpa Nom/Poﬁw. C pacrnipeaesieHneM Co/IEHOCTU B YCThAX

pek OHera (a), Haura (6), KaHaa (B), Tamnua (r), Kynov (g) n Yéwa (e)
B JIETHUI repnos
n.B. Muckesu4, B.56. Kopo6os
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BbiBOADbI

Takum 06pa3oM, MOXHO caenaTb NpeaBapuTesbHbIi BbiBoA, YTo napametp (N /P ) B
NPUINBHBIX YCTbSX pek benoro n bapeHuesa Mmopein n, 6bicTpee BCero, B 3anagHoM cekTope
pPOCCUMICKOM APKTUKWN B LIE/IOM MMeeT TeHAEHLUMIO K BO3pacTaHuio B 30He 6uonormyeckomn
CTYNEHW MapruHanbHoOro duabTpa No Mepe NpubanXeHns K BoAaM OTKPbITbIX aKkBaTOPUM
Mops. 34ecCb KOHUeHTpauum obuero asota B paCTBOPEHHON opMe SIBHO MpeBbiatoT
KOHUeHTpaunm obero docdopa, npubnmxasacb K MX COOTHOLIEHMIO, onpeaeneHHoOMY As
WX MUHepanbHbIx conen. Mpu aToM napametp (N /P ) xapaktepusoBancs 60/bLluoK
M3MEHYNBOCTbIO Kak B Meproabl HAboAEHW, TaK N MeXAY pPasNnyHbIMK pekaMu. MUHUMYM
napameTpa (Nom/Posm.) Habnoganca B 30HE KOarynsiuMoHHO-COPOLUMOHHON CTymneHu
MaprmHanbHOro GuabTpa, HO B YCTbSX HEKOTOPbIX MasiblX PEK OH MOXET OTMeYaTbCs U B 30He
rpaBMTaALMOHHOM CTyNneHn. B 3Tol 30He KoHUeHTpaunm obuwero docdopa MoryT goctmratb
YPOBHS coaep)kaHus obuwero asoTa wam gaxe npesbliwatb ero. NogobHas cuTyaums,
BMAMMO, CBfI3aHa C OCOBEHHOCTAMM MNPOCTPAHCTBEHHOro pacrnpeaesieHns rPaHUYHbIX
nosepxHocten (Boga-6eper, BoAa-AHO, BoAa-MakpodwUTbl) B YCTbeBbiXx 0b6bekTax C
HaAM4YMEM MNPUINBHBIX OCYyLUEeK. DTW rpaHuuUbl ONpeaenstoT CKOPOCTM MUHepanusauum
OpraHuM4yeckmx coeamHeHun docdopa M a3oTa, a TakKXkKe MHTEHCUMBHOCTb MnoTpebneHus
MX MWHepasbHbIX conen MakpodumTamm n GUTONIAHKTOHOM. ITOT (PaKT, B 4aCTHOCTH,
pEKOMEeHAYeTCs yuuTbiBaTb Mpu cOpoce CTOYHbIX BOA C BbICOKMMW KOHLEHTpauUMsaMm
conen asorta u docdopa B ycTbsax pek benoro n bapeHuesa mopen. lNMpu 3ToM ocoboe
BHMUMaHWe creayeT yaensaTb BbIbopy pacrnosioxeHus Todyek oTt6bopa npob, uTtobbl oHWM B
Hanbonblien cteneHn H6bIIN penpe3eHTaTUBHbIMKU A9 n3MepsieMblx nokasartenein. OgHa us
HMX obsi3aTesibHa AO/MKHA pacnonaratbCsa Ha y4dacTke Hambonee MaccoBOro paspacrtaHus
ranouUTHOM pacTUTENbHOCTMW.

Onsa ycTaHOBNEHUS 3aKOHOMEPHOCTEN TaKuUxX BapuauWii KOHUeHTpaumii obwmnx asorta um
dochopa B ycTbeBbIX 06/1aCTAX apKTUYECKMX peK HeobXxoaMMo npoBeaeHme cneunanbHbIX
nccnenoBaHMM, KOTOPbIE MMEKT He TOJIbKO Hay4YHOE, HO M Ba)KHOe NMpuKIagHoe 3Ha4vyeHue
ONs KOHTPONS COCTOSIHMS MNPUBpPEXHbIX 3KOCMUCTEM, OCOOBEHHO HaxoAAWMXCs B 30He
BO34eNCTBMSA HACENEHHbIX MYHKTOB, MPOMbILIEHHbIX N TPAHCMOPTHbLIX 06BbEKTOB.
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AHHOTauusa:

CybnmMmnpoBaHHble NMpoAYyKTbl UMEOT LWMPOKUIA MOTEHUMan Ass Co34aHus
MOSTHOLLEHHOrO0 pauMoHa nuTaHuMsa nwaen, paboTarwmMx BaxTOBbIM
MeToAOoM B ApKTMYECKOM pervoHe, 6narogaps Mx CBOMCTBaM, KOTOpble
OHW nNpuobpeTatoT nocne npouecca cybnnmMaumMoHHON cylwku. NpoBeaeHsbl
nccnenoBaHMsa  BAUSIHUSA  TeMmnepaTtypbl  cybimMaumMm  Ha CyMMapHoe
coaepXaHne aHTUOKCUAAHTOB B Cy6AMMUMPOBAHHBLIX MOrypTax C AroAHbIM
nope. Obpasuamum UCcneaoBaHUS SBASANCE MOrypTbl C ArOAHLIMKU MHOPE,
BblpaboTaHHble TepMOCTaTHbIM CrnocoboM. [IpuUroToBNEHHbIE KHOrypThl
3aMopaxueanu nNpu Temnepatype MUHyC 40°C M NHTEHCUBHOM LUMPKYNSALNK
Bo3ayxa. [anee o6pasubl noaBeprasv BaKyyMHOW Cyb6anMMauLMOHHOWN
cylwke npu TemnepaTypax cybaumaumm ot MuHyc 10°C go muHyc 30°C
c warom 5°C. B cybnuMmpoBaHHbIX o6pasuax Khorypta onpeaensnu
CyMMapHoe coAepXaHue aHTUOKCUMAAHTOB aMMepoMeTpUYeCcKMM METOAO0M
Ha npubope «LBeT-Ay3a-01-AA» 1 opraHonenTMYeckMe mnoKasaTesnun.
OnpepeneHo, 4YTo BakyyMHas cybnmMMaunoHHas cywka npu 6onee HU3KON
TeMnepaType cybnmMMaunm NnpmMBoAUT K COXpaHeHUo 6onbLIero coaepKaHus
aHTUOKCMAAHTOB. OpraHonenTuyeckas oueHKa NpuUroTOB/IEHHbIX NOMypTOB
BblIBUMA, YTO M3MEHeHWe TemnepaTtypa cybnumauum BamseT Ha obuiee
BOCMpuATME BKyCa, LBETa W 3anaxa CcybnMMMPOBaHHbLIX MHOrypTOB.
ObocHoBaH BbIGOp pexuma cybiMMaAUMOHHON CyLIKKW, obecneymBatomnm
MaKCMMasnbHbI YPOBEHb COXPAHHOCTM KayecTBa Cyb6/IMMUPOBAHHbIX
NOrypToB C AIrOAHbLIMKU MHOpeE.

KnroueBble cnoBa: KpaitHuii CeBep, ApKTuka, NnuTaHue, HaceneHue, pa-
6oTatoLlee BaxTOBbIM METOAOM, Cy6MMaUMOHHas CcylKa, cy6iMMMpoBaH-
Hble MOrypTbl, aHTUOKCMAAHTHAs aKTUBHOCTb, OpraHosienTUYeckas oLueHKa
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Abstract:

Freeze-dried products have a great potential for creating a complete diet
for people working on a rotational basis in the Arctic region, due to their
properties that they acquire after the freeze-drying process. Researches
of the effect of primary drying temperature on the total content of
antioxidants in freeze-dried yoghurts with berry puree have been carried
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out. The objects of researches were yoghurts with berry puree produced
by the thermostatic method. Prepared yoghurts were frozen at a
temperature of minus 40°C and intensive air circulation. After the samples
were subjected to vacuum freeze-drying at primary drying temperatures
from minus 10°C to minus 30°C with a step of 5°C. In freeze-dried
samples of yogurt, the total content of antioxidants was determined by
the amperometric method on the device "Tsvet-Yauza-01-AA" and sensory
characteristics. It has been determined that vacuum freeze-drying at lower
primary drying temperatures results in the retention of a higher content
of antioxidants. Sensory properties of prepared yoghurts revealed that
changing the primary drying temperature affects the overall perception of
taste, colour and smell of freeze-dried yoghurts. The choice of the freeze-
drying mode, which provides the maximum level of preservation of the
quality of freeze-dried yoghurts with berry puree, is substantiated.

Keywords: Far North, Arctic, nutrition, population working on a rotational
basis, freeze-drying, freeze-dried yoghurts, antioxidant activity, sensory
evaluation

BBeneHue

Cpean KMCNOMOJIOYHbIX NPOAYKTOB Hambonblen NonyasapHOCTbIO MOMb3YHTCA NOryp-
Tbl, B NEpBYIO ovepeb bnarogaps CBoeMy BKYCY M CNOCOH6HOCTM HOpMann3oBaTb MUKPO-
dopy Xenyao4yHO-KULWEYHOro Tpakta. ACCOPTUMEHT MOrypTOB pacClMPSETCsa C KaXabiM
rogom Bo BceM mupe. OgHUM K3 NEepPCneKTUBHbLIX HanpaB/ieHUN NOBbILEHNS KOMMeKca
MoJie3HbIX CBONCTB MOrypTOB SIBASETCS BBEAEHME B UX peuenTypy pasfiMyHbiX GpyKTOB
n aroa. Ix npyMeHeHue B peuenTypax MorypToB 3HaUYMTENbHO yay4dllaeT BKYC MOrypToB,
MX BUTAMWHHbLIA cocTaB, oborawaeT NMULEBbIMM BOTOKHaMM, KOTOpble SABASKOTCS XOpO-
WM NpebnoTmkamMm n aHTUMOKCMAAHTAMKU, YBEIMYNBAOWMMN CPOK XPaHEHUsS NpoayK-
TO0B [1,2].

BmecTe ¢ TeM, ynoTpebneHne ceexmnx noryptos B ycnoBuax KparniHero Cesepa gocrta-
TO4YHO nNpobsieMaTuyHoO, B CBA3U C AIUTENbHbIMN CPOKAMWN LOCTAaBKM N KOPOTKUM CPOKOM
XpaHeHnsa AaHHoro npoaykta. OTMe4eHo, 4UTO NUTaHMEe HaceneHus, paboTatowero Bax-
TOBbIM METOAOM Ha TeppuTOopuu Poccnminckon ApKTUKKM, XapaKTepU3yloTCs Ype3MepHbIM
ynoTpebneHneM npoayKTOB C BbICOKMM COAEpXaHMEM yrneBoaoB, padMHUPOBAHHbIX ca-
XapoB, U coaepiKawmx HacbIWeHHblIe XNpPHble KncnoTbl [3]. B pauymoHe He xBaTaeT csBe-
XXUX OBOLLEN, DPYKTOB M Aroh, Sul, Mosioka M MOJIOYHbLIX MPOAYKTOB, YTO CBSAA3aHO
C cywecTByoLwen MMKpPobNoNorM4yeckom nu XMMmMYeCcKon KOHTaMMHaLMEN NULWEBbIX NPO-
OYKTOB Ha BCEX aAMUHUCTPATUBHbIX TEPPUTOPUAX APKTUYECKON 30HbI [4]. Cnoxusluas-
Ca cuTyaumsa NpuBOANT K PasBUTUIO Pas3iMYHbIX aJIMMEHTApPHO-3aBUCUMbIX XPOHUYECKNX
HeMH(MEKUNOHHbIX 3aboneBaHnn, TaKMX KaK OXMPEHME, aTepoCK/iepo3, uweMmmuyeckas
6onesHb cepaua, apTepuasibHas rmnepToHnsl, caxapHbii anabeT, aButTaMmHo3bl U gp. [5,6]
y 1L, BPEMEHHO NpoXuBawLwmx B ycnosmsax KpanHero Cesepa.

PeweHnem pgaHHOM npobnembl MOXET SABAATbLCA WMCMNONAb30BaHMe CybAMMMpPOBAHHbIX
MPOAYKTOB NMUTaHUs. DTO NO3BOSINT 060raTuTb paunmoH NPOAYKTaMN, K KOTOPbIM OHU MpuU-
BbIK/IN B MOBCEAHEBHOM XMW3HW B MeCTaxX CBOEro MpoXwuBaHWSA, N YIYUYLINTb COCTOSIHME
340pOBbs MpuesXxero HaceneHus. BakyymHas cybnmmauMoHHas cylwka npeanonaraet
ABa 3Tana: 3Tan npeaBapuTesibHOro 3aMOpPaXXMBaHUSA PacTUTENbHOMO Cbipbs W nocneny-
oWy cybMMaumMoHHY0 CyLlwKy. B cBolo o4vepeab, cybnnMaumoHHasa Cylka TakxXe co-
CTOUT U3 ABYX CTaaun. Ha nepBOM 3Tane OCHOBHAas 4YacCTb BbIMep3LWeEN BAaru ygansaercs
¢da30BbIM NEpeXoaoM «fea-nap», ocTaBlasca Guandeckn CeBsa3aHHas Bfara ygansercs
ncrnapeHMeMm Ha sTane AOCyWwKu. N3BeCTHO, YTO CTeneHb COXPaHHOCTU MOJIE3HbIX KOM-
MOHEHTOB, N B NEPBYI0 oyepeab aHTUOKCUAAHTHbLIX BELLECTB, 3aBUCUT OT TeMnepaTypsbl,
npu KOTOPOW NpomnCxXoanT a3oBbii nepexoa «nea-nap». OgHako 6onee HU3Kas TeMne-
patypa ¢da3oBOro nepexona NpmMBOAMT KakK K YBEIMYEHUIO MPOAO/IDKUTENBHOCTU LMKA
CYLWKKN, TaK M K yBenmyeHuto oblmx sHeprosatpaT Ha npouecc obessoxuBaHusa [7].
Llenbto npeacrassieHHoM paboTbl ABNSETCSA onpeaesieHne KOHKPETHbIX YMCA0BbIX 3aBU-
CMMOCTEN MeXxay YPOBHEM COXPAHHOCTUM @HTUOKCUMAAHTOB U PEXMMOM CybaMMaLMOHHOMN
CYLWKU, YTO uMeeT 60/blloe 3HAYEHME B YCNOBUSAX MPOMbIWIEHHOrO NpOM3BOACTBA CY-
6 MMMPOBAHHbLIX MPOAYKTOB.

MaTtepuanbl u MeToAbl

lMpurotoBrieHne 06pa3yos
NorypTbl BbipabaTbiBanM M3 NacTepM30BaHHOMO HOPManM30BaHHOIMO MOJIOKa C Macco-
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BOM ponemn xupa 3,2%. HopMmanusauuno MosioKa NpoBOAUAM NO MAacCOBOM Aosie CyXux Be-
LecTB NyTEM BHECEHMS CyXOro MOJIoKa, NO nokasaTesisiM KayecTBa OTBeYalLWero yCTaHoB-
JNIeHHbIM TpeboBaHMAM. pU U3roTOB/IEHMN OMNbITHbLIX 06pa3LoB UCNOAb30BaaAN 3aKBacKy,
MOSly4YeHHY0 Ha OCHOBe LUTaMMOB MOJIOYHOKKUCAbIX 6akTepun (Streptococcus salivarius
thermophilus n Lactobacillus delbrueskii subsp. Bulgaricus). O6pa3ubl Moryptos no-
Jlydanu TepMoCTaTHbIM CNOCO60OM NyTeM CKBaluMBaHUA npu Temnepatype 37+1°C. lNMocne
OOCTMXEHMS HeobXoauMon TUTpyeMon KUcnoTHocTu (88+5°T) obpa3subl norypra oxaax-
nanu go 4 £ 2°C,

Ha ocHOBe aHanusa nutepaTypHbIX AaHHbIX O coagepXaHun hpyKTOBbIX Niope B noryprtax [8],
npeaBapuTenbHbIX ONbITOB U, UCXOAS M3 pacyeTa MacCoOBOW A0/M CYXMUX BeLLeCcTB B
roTOBOM MpoAyKTe, B MOrypT AobaBnsanu 3eMasiHMYHoe niope B konuyectse 15% u
rnepemMeLwnsanu A0 NoayvYeHuUs oAHOPOAHOM KOHCUCTeHumMn. Janee obpasubl NOrypToB
pasnuBanm Ha NPOTUBHU N 3aMOpaxusanu.

3amopaxxuBaHue

Ona nonydeHus MesKOKpUCTaSsIMYeCKON CTPYKTYpbl MOrypToOB, MX 3aMopaxusanu
B MOpO3U/IbHOW KaMmepe npu TemnepaTtype MUHYC 40°C M MHTEHCUBHOM LUMPKYyNsauum
Bo3ayxa. [lanee npoOTMBHU C 3aMOPOXEHHbIM NPOAYKTOM nomelwanu B nabopaTtopHyto
BaKyyMHYyI0 cybnnMaumoHHyto yctaHosky CBI1-0,36 [9].

BakyymHas cybaumaynoHHas cyLuka

BakyyMHY0 CY6NMMaLNOHHYIO CYLLKY MPOBOAMAN B KaXAOM 3KCNEPUMEHTE Npu pas-
JIMYHbLIX TeMnepaTypax Ha ctaguum cybnmmaumm B AnmanasoHe OoT MUHYC 10 A0 MUHYC
30°C. TeMnepaTypa Ha CTaauu 3aBeplleHUs CYLWKW oCTaBasiaCb NPEXHEN U cocTas-
nana 36-38°C. O6Lwyto NpoAo/IKNTENBHOCTbL NpoLecca N NPoAO/IKUTENbHOCTb CTaaum
cybnumaunm onpegensniv No U3MeHeHUIo TemnepaTypbl B C/lI0€ BbICYLWMBAEMOrO Cbl-
pbsa. Obwasa Npoao/IKNTENbHOCTb LUMKIA CYLWKW BapbupoBasnacb oT 16 o 24 4yacos.
Oblwee KONMYECTBO BbICYLWEHHbIX 06pa3yoB COCTaBuio 5: MOrypTbl C 3€MASHUYHBIM
rnope, BbICYLIEHHbIE NMpu TeMnepaTtype cyb/MMauMOHHON CywKNn MUHYC 10°C, MUHYC
15°C, MuHyc 20°C, mmnHyc 25°C, muHyc 30°C. Jlanee onpegensanm nokasaTenu Kade-
CTBa BbICYLUEHHbIX MOrypTOB.

OnpeneseHue aHTUOKCUAAHTHOW aKTUBHOCTU

CyMMapHoe cofepXaHue aHTUMOKCMAAHTOB onpeAenissin ¢ Ucnosb3oBaHueM npubopa
«LlBeT-Ay3a-01-AA» amnepoMeTpnYEeCKUM METOAOM, OCHOBAHHbLIM Ha U3MEPEHUN CUbI
TOKa, BO3HMKAKOLWEro Npu 31eKTPOXMMNUYECKOM OKUCIEHUW UCCrefyeMOoro BellecTsa
Ha NOBEPXHOCTU CTEKI0YrNepoaAHOro aHoda ¢ noteHumanom + 1,3 B. lNpu Takux 3Ha-
YeHMAX noTeHumana NnpomucxoanTt oknucneHme geHonbHbix (R-OH), Tnonosbix (R-SH) u
APYruUX coeguHeHnn, npotekawwmx no cxeme : R-OH - R-O + e- + H+ 1 MmoxeT 6bITb
MCMNOJ1Ib30BaHO Kak MoAesibHOE, MPU N3MEPEHNUN aKTUBHOCTM NOMNOLWEHHbIX CBO6OAHBIX
paankanos [10]. MNMocne ycuneHnsa cunbl Toka OH npeobpasyeTcs B UMPPOBONA CUTr-
Han. Npu onpeaeneHnNn aHTUOKCUMAAHTOB B KayecTBe 3/1l0eHTa UCMOoSb30Basv BOAHbLIN
pacteop opTtodocdhopHON KUCNOThbl. Fpagynposky npubopa nNpoBOAUAIM MO FansoBomn
KucnoTe.

OpraHonenTuyeckas o4eHKa rnpuroToB/€HHbIX MOrypToB

MOCKObKY @aHTUOKCUAAHTblI OTHOCATCHA K BellecTBaM, OTBeYalowWmM 3a LUBET, BKYC U
apoMaT npoaykTa, 6blna TakxXe NpoBefeHa opraHosienTMyeckas oueHKa Noay4YeHHbIX
noryptos. CybnmMmpoBaHHble NOTYypTbl pernapatMposann BoOAOW KOMHAaTHOM TeMmnepa-
TYpbl L0 NCXOAHOMO CoAepXaHnsa cyxux sewects. OAMHHaALUATb 3KCNEepPTOB OLEeHMBaIMU
MPUroToBMIEHHbIE NOrypThl. [eryctatopamu 6biav B3pocCble 340poBble 06pOBO/bLbI
(B BO3pacTe ot 18 ao 50 neTt), KoTOpble YyNOTPebAannM NorypTbl U HE UMENU anieprum
Ha ynoTpebneHue 3Tnux npoaykToB. OpraHonenTnyeckas oueHka BKtoYana uBeT, 3a-
nax, BKYC, KOHCUCTeHUUIO 1 obllee BoCnpuaTHe. DKCNepThbl OLEeHUBANU Kaxabl Noka-
3aTenb No natubannbHOM wWKane.

PesynbTatbl n o6¢cyxxpeHume

BakyymHas cybimmMmalymnoHHas CyliKa horypros

B Tabnuue 1 npeactaBneHbl NMapaMeTpbl Npouecca BakKyyMHOMW cyb6inMMaunMoOHHOWN
CYLWIKMN MOrypTOB.

Pe3ynbTaTbl UcCrefoBaHMM NOKA3blBAlOT, YUTO CHUXEHME TeMmnepaTypbl cybnmmaunm
COMPOBOXAAETCHA YBE/IMYEHNEM CYMMapHOW NpOAO/IKMTENbHOCTb npouecca cybnnma-
UMOHHOM cywku (cTtonbeu 3) n NpoAoO/IXKNTENBLHOCTb 3Tana cybnumaunn (ctonbey 4).
CHuXeHne TemnepaTypbl cybnnmaumm NpuBOAMT K MPOMNOPUMOHANBHOMY CHUXEHUIO
MHTEHCMBHOCTM yaaneHus Bnarun Ha atane cybnumauynnm (ctonbey 5). KoHeyHas Bnax-
HOCTb BbICYyLIEHHbIX 06pa3yoB coctaBuna 3,5-4,0%. OHM nerko naMenb4yaamcb u npe-
Bpalwanncb B MOpPOLLUOK.

Wn.C. KpacHosa, I".B. CeMéHyB, XK. J1.[y4ok
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Tabnnya 1
lMapameTpbl BaKyyMHO# CybmMMaLMOHHOM CyLLUKN AOrypToB
CpenHss 3a umkn CpegHss MpoAonXnTENBHOCTD MHTEHCMBHOCTb
TeMnepaTypa TeMnepaTypa Ha CYLUKM, Y yAaneHus Bnaru Ha
cybnmmaumm, °C MOBEPXHOCTHU 3Tane
aecybnumaTtopa, o61as sTana cybnumaunm,
°C Kr/4*m2
cybnumaunm

-10 -20 16,0 11,0 1,5

-15 -26 18,0 12,5 1,0

-20 -30 20,0 13,0 0,8

-25 -36 22,5 16,0 0,7

-30 -40 24,0 18,0 0,5

AHTUOKCUAAHTHAsh aKTUBHOCTb Horypra

MNMockonbKy BewecTBa, o6nagatrowiMe aHTMOKCMAAHTHOW aKTUBHOCTbIO, MO CBOEN Npu-
poae SABNSAOTCA TEPMONAbUbHbIMW KOMIMOHEHTaMW, aHTMOKCUMAAHTHAs aKTUBHOCTb
CU/IbHO 3aBUCUT OT YPOBHS TEMMepaTypHOro BO3AeNcTBUA. TakuMm ob6pa3om, Hanu-
yMe aHTUOKCUAAHTOB MOXET 6biTb UCMOMb30BAHO AN OLEHKM PEXMMHbIX NapaMeTpoB
Cy6IMMaLMOHHON CYLWKM WU YETKO KOoppenupyeT C APYrMMM MoKaslaTesNsiMU KayecTBa
[11,12].

[aHHble Mo CyMMapHOMY COAEpPXXaHWU aHTUOKCUAAHTOB B MOTrypTax NpeacTaB/ieHbl

Ha puUcyHke 1.
35
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CyMMapHOe coepKaHHe
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PucyHok 1 - CyMMapHoe cogep>kaHne aHTUOKCUAAHTOB B Horyprax,
BbICYLLIEHHbIX NPV PasinyHbix Temnepartypax cybaumaymum ot (-10 °C) go (-30 °C).

Pe3ynbTaTbl nccneaoBaHUn CBUAETENbCTBYIOT, YTO CHMXeHWe TemnepaTypbl cybnu-
Maumm NpuBoAUT K 6osiee BbICOKOWM COXPaAHHOCTM aHTUOKCUAAHTHbIX BELEeCTB B MO-
ryprax. Tak, npu TemnepaTtype cybnummaumm mumHyc 10°C, cymmapHoOe coaepxXaHue
AHTMOKCMAAHTOB HaxoAmocb Ha ypoBHe 2,1 Mr/100 r npoaykTa. lNpu CHUXEHUN TeM-
nepatypbl cybnmmaumm go MuHyc 20°C, cymMmMapHOe coaepXaHue aHTUOKCUAAHTOB
yBennuunocb Ha 28-30%. [JanbHenwee CHUXeHNe TemMnepaTtypbl cybammaumm 4o TeM-
rnepatypbl MMHYC 300C npuBesio K NOBbIWEHUKD CYMMApHOro coAepXaHusa aHTUOKCU-
AAaHTOB ewe Ha 13-15%, 4To cBA3aHO Co creayrwmumMmn npuinHamMmm. WM3BeCTHO, 4TO K
AHTUOKCUAAHTAM OTHOCATCS aHTOLMAHbl, KaTeXWHbl, TE€NKOAHTOUMaHbl, NOAUMdEHONbI,
dnaBoHONbI M Apyrue BewecTBa, obnagawwme BbICOKON NeTyyecTbio No cesoen dhu-
3n4yeckon npupoge. MNMoHmxeHne TemnepaTypbl Gpa3oBOro rnepexoaa ConpoBoOXAaeTcs
MPONOpPUMOHaNbHbIM YBEIMYEHNEM KOMYECTBA XWUAKUX BELECTB B COCTaBe Cblpbs,
HaxoAsWerocs B 3aMOPOXEHHOM COCTOSIHUM. DTO CNOCO6CTBYET UX Nydwemy coxpa-
HEHWIO B COCTaBEe yXe BbICYLEHHOro MaTepmana. Ta 4acTb BAarn, Kotopasi OCTaeTcs B
He3aMmep3LlWweM COCTOSHUKU, yAanseTcs U3 BbiCyllMBaeMoro obbekta ncnapeHmem pme-
CTe C BOAOPaCTBOPMMbIMU NETYYMMN KOMMOHEHTAMN, COAEPXALLMMUCS B pacTBoOpe.

OpraHosnenTuyeckasl oLeHKa npuroToB/I€HHbIX HOrypToB

W.C. KpacHosa, I.B. CeméHoB, XK.J1.[y4yok .
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Pe3ynbTaTbl OpraHoONEenTUYeCcKOo OLEHKN UCCreayeMblX MOrypToB npeacTtaBieHbl B Ta-
6nnue 2.

WMorypT c nmiope npuobpen MpuUATHbLIN CBETN0-PO30BbIA OTTEHOK Pa3HON MHTEHCUBHO-
CTW, paBHOMEPHO pacnpejesieHHbln No BceMy o06beMy npoaykTta. [erycratopbl OLEHWUIN
MOrypTbl MOYTM Ha TOM Xe YPOBHE, YTO M KOHTPOJIb MO 3TOMY MoKa3saTesito.

Mpwn oueHKe 3anaxa NorypTos, AerycrtaTopbl OTMETUN, YTO MOrypTbl, BbiCYLUEHHbIE NpKU
6onee HM3KMX TeMnepaTypax, npuobpenn 6onee BblpaXXeHHbIN MPUATHbLIA 3anax M apo-
MaT, XxapaKkTepHble ans oborawatowen gobaBkm M3 arogHoro nope Ao cybnmmaumoHHOM
CYLUKMU.

B obpasuax 1orypTtoB, BbiCylLeHHbIX Npu 6onee BbICOKMX TemnepaTypax cybnanmauum,
3anax 6bin1 egBa 3aMeTeH. DTU AaHHblIE KOPPEeNnuMpyT CO 3HAYEHUSIMU @aHTUMOKCUAAHTHOWN
aKTMBHOCTMK. B obpasuax ¢ 6osiee BblpaXKeHHbIM 3anaxoM M BKYCOM sirog obHapy»xeHo 60-
Jlee BbICOKOe coAepXaHue BewecTs, obnagarowmx aHTMOKCMAAHTHbIMU CBOMCTBAMMK. DKC-
nepTbl OTMETUIM @aHANOMMYHYO0 3aBMCMMOCTb MPKU OLIEHKE BKYyCa.

JobaBneHne arogHoOro nope okasasio NosIoXUTebHOE BANSAHNE Ha KOHCUCTEHLNIO BOC-
CTaHOBJIEHHbIX MOrypToB. [erycratopbl OTMETWU/IM, YTO WMOrypTbl CTajin HEMHOrO ryule,
OCTaBasACb NMpW 3TOM OAHOPOAHbLIM M 6e3 KOMOYKOB. [leryctatopbl OTAanAn npearnoyvTeHme
no obwemy BneyaT/IeHMIO MOorypTaMm, BbICyLlEHHbIMU Npu 6osiee HU3KMX TemmnepaTypax
cybnmmaunm.

Tabnnya 2
OpraHosienTnyecKkasl OLe€HKa MCCIeAYEMbIX HOrypToB
l7lorypT LiBeT 3anax Apomat KoHcucTeHumns Obuee
BNe4yaTneHune
MorypT 6e3 4,8 4,6 4,7 4,7 4,6
nobasok
MorypT c niope, 4,7 4,2 4,3 4,5 4,5

BbICYLUEHHbIN
npuv MmHyc 10 °C
MorypT c niope, 4,7 4,4 4,3 4,5 4,7
BbICYLUEHHbIN
npuv MmHyc 15 °C
MorypT c niope, 4,9 4,6 4,6 4,7 4,6
BbICYLUEHHbIN
npu MmHyc 20 °C
MorypT c niope, 4,9 5,0 4,8 4,8 4,8
BbICYLUEHHbIN
npuv MmHyc 25 °C
MorypT c niope, 4,9 5,0 4,9 4,9 5,0
BbICYLUEHHbIN
npu MmHyc 35 °C

BbiBOADbI

MpoBeaeHHbIE UCMbITaHUA NO3BONMAN CAeNaTb BbIBOA, YTO Npu CybanMaLMOHHON CyLu-
Ke TemnepaTtypa cybnmMMmaumnm oKasbiBaeT CYLECTBEHHOE BAUSHNE HA COXPAaHEHUE TepMO-
NabunbHbIX KOMNOHEHTOB, 06nafalWmnx aHTUOKCUAAHTHON aKTUBHOCTbIO. Bonee Huskue
TemMnepaTypbl Cy6/IMMALMOHHON CYLUKWU MPUBOAAT K Honee 3HauYnMTEeIbHOMY COXPaHEHWIO
AHTUOKCUAAHTHbIX BeELLeCcTB.

MNokasaHo, YTO TeMnepaTypa cybnuMauum Takxke BUSET Ha OpraHonenTudeckue no-
KasaTtenu nmoryptoB. Takmm o6pa3oM, MOXHO KOHTPO/IMPOBATb KAudeCTBO CyXuX cybnmMm-
pPOBaHHbIX MPOAYKTOB MyTeEM M3MEHEeHUs TemnepaTtypbl cybnumaunm. OTcioAa BO3HMKAET
nepcnekTrMeBa BblIGOpa MO COrMacoBaHUIO C NOTEeHUMaNbHbIMKM NOTpebUTEeNnsIMn 3a4aHHOMO
YPOBHS KauyecTBa roToBOro NpoAyKTa, TECHO B3aMMOCBA3aHHOro € 06Leli CTOMMOCTbIO Cy-
6/1MMaLMOHHON CYLLKW.

B kauecTBe NpMOPUTETHOrO PEKOMEHAOBAH PEXUM CYLUKW Npu TemnepaTtype cybnuma-
umn MmHyc 30°C 1 TemnepaType Aocywkun 36-38°C. DTOT pexumm obecnedmBaeT Hanbonee
BbICOKOE Ka4yeCTBO BbICYLUEHHOro npoAaykTta. [Npu 3TOM OH MOXeT 6bITb obecneyveH B ce-
PUMHO BbINyCKaeMbIX OTeYeCTBEHHbIX CYBNMMaLNOHHbIX YCTaHOBKAX, HanpuMep, GupMon
«CX-TexHuka» (r. KasaHb).

lNMoka3aHo, YTO MO COrnacoBaHUIO C 3aKa34yMKOM MOXeT ObiTb BblibpaH U APYron pexum
CYLWKUN, C HEBOMbLUMM CHUXEHMEM KAyecCTBa, HO C MEHbLUMMU ASIUTENBHOCTLIO Mpouecca
CYLUKUN W yAENbHbIMU 3HEpro3aTpaTtamu.

YunTbiBas MNoBblWeEHHble TpeboBaHMA K MpoAyKTaMm NUTaHuUs nwoaein, paboTtatowmx B
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ycnoBusaix CeBepHbIX U APKTUUYECKUX PErMOHOB, CleflyeT MUCMOo/b30BaTb PEXMMbI Cy6In-
MaUMOHHOW cywKu, ob6ecneymBaloliMe MaKCUManbHblA YPOBEHb COXPAHHOCTU MOME3HbIX
BELLECTB B BbICYLUEHHbIX NPOAYKTaX.
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