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HCCJEIOBAHUS DKOCHUCTEM APKTUYECKHX MOPEW B YCJIOBHUAX
KJIMMATAYECKHWX W3MEHEHUI

. B. Mouceees

Mypmanckuii Mmopckoit ononornueckuid nuHctuTyT KHIL PAH, . Mypmanck, Poccust
Denis_moiseev@mmbi.info

AHHOTaAIUA
B noxknane o60cHOBaHA BaKHOCTh MEXAMCIUIIIMHAPHBIX HCCIEIOBAHUM JJIs y4aCTHUKOB
koH(pepeniuu. [lokazanbl manousBecTHbe (AKThl 00 W3MEHEHHsX KinMarta. OCHOBHOM
BKJIAJ B U3MCHEHUS KIMMAaTa BHOCIT acTpOHOMHUYEeCKHuE (aKkTOpbl. MI3MEHEHUs TPOUCXOIST
C ONpPENENCHHOW IMKINYHOCTBIO, BBIPAKAIOIICHCS, B YaCTHOCTH, B IEPUOJUYECKUX
3amep3anusix Kombecroro 3anmuBa. Ha mpumepe kamuyaTckoro kpaba MoOKa3aHbl M3MEHEHHS
DKOCHUCTEM apKTHYECKMX MOpeH, OOYyCIOBJICHHBIX MPUPOAHBIMH U aHTPOIOTCHHBIMHU
(akropamu.

KawueBbie cioBa:
KIHMaT, aCTpOHOMHYECKHe (HaKTOphI, apKTHUecKre Mops, KoJbCkuii 3auB, MUKIHYHOCTD,
KaMYaTCKHH Kpad

ARCTIC SEAS ECOSYSTEM’S RESEARCH UNDER CLIMATE CHANGES
D.V. Moiseev

Murmansk Marine Biological Institute KSC RAS, Murmansk, Russia
Denis_moiseev@mmbi.info

Abstract
In talk importance of interdisciplinary research is proved for conference participants. Not
popular facts about climate change are shown. Astronomic factors bring main contribution to
climate changes. Changes take place with fixed cyclicity expressed in particular in periodic
freezing of the Kola Bay. By the example of red king crab changes of arctic seas ecosystems
caused by nature and anthropogenic factors are shown.

Keywords:
climate, astronomic factors, arctic sea, Kola Bay, cyclicity, red king crab.

Beenenne

B ykaze Ilpesunenta PO «O HanuoHaNbHBIX LEISIX U CTPATETMUECKUX 3a/a4aX pa3BUTHS
Poccuiickoit ®enepanuu Ha nepuon 10 2024 rona» oJHONW U3 OCHOBHBIX €€l sBJISIETCS Hayka. B
nynkre 10 ykaza roBoputcs o ToMm, uto [IpaButensctBy P® mpu pa3paboTke HAIMOHAIBHOTO
MpoekTa B cepe HayKu UCXOAUTH U3 TOro, 4To B 2024 roxy He00X0AUMO 00€CIeUnTh, B TOM YHUCIIE,
TaKkoll 1eleBOM ToKa3arenb, Kak oOeclieueHue TMpUBIEKATENIbHOCTH paboTel B Poccuiickoit
denepanuu s POCCUUCKUX M 3apYOCKHBIX YICHBIX M MOJIOABIX TIEPCIIEKTUBHBIX HCCIIEIOBATEICH.
OmHuM U3 COCOOOB MPUBJICYCHUS CTYICHTOB M aCUPAHTOB K HAYYHOH NEATEIHHOCTH SIBJISCTCS
MPOBEJICHUE CIEeNUaTu3upoBaHHbIX KOH(epeHuuii. B 2018 rogy B Mypmancke yxe B 18-i pa3
nponria MexayHaponHas HaydyHas KOH(EPEHIUs CTYISHTOB U acnupaHToB «lIpobiembl
Apkruyeckoro perrona». Pabora koH(epeHIIMN OCYIECTBISUIACH 11O MSTHU CEKIUSIM:
- «OKoNoTUs ¥ MeIUKO-Ononornueckue npodiaemsl CeBepay;
- «IH(OopMaITIOHHBIE, TEOJIOTHYECKHE U (PU3UKO-XUMUIECKUE TTPOOTIEMBI»;
- «ApkTHueckasi THAPOOUONIOTHS U UXTUOJIOTU S,

13



IInenapnuoiii 0oknao
- «['yMaHUTapHBIC U YKOHOMHYECKHE MPOOJIEMBI OCBOSHUST APKTUKH »;
- «[IpobGyiembl 0Opa3oBaHusi B APKTHYECKOM PETHOHE.

Tak M mMHaue, BCE 3TU CEKUUU CBSA3aHbl C M3MEHEHMAMM KIMMara Ha 3emuie. bosbiyro
BAKHOCTb MPEJCTABJISAECT PA3BUTUE MEXIAUCUUIUIMHAPHBIX HCCIENOBAaHUM B paMKax oOmei
KINMaTH4YeCKOW TEMaTHKH.

CymecTByeT 00JbIIOE KOJIMYECTBO onpeneneHuil kiumara 3emian. CaMo MOHATHE «KIMMaT
ObLIO BBEIECHO JIpeBHErpeueckuM actpoHomoM [mnmapxom u3 Hukeu Bo Il B. 10 H. 3. JlociaoBHO
3TOT TEPMHUH O3HAYaeT «HAKIOH», «HAKIOHEHHE». DTO 3HAYUT, YTO KIMMAT, DIAaBHBIM 00pa3oM,
3aBHCHUT OT HAKIIOHA COJIHEYHBIX JIy4EH, OT BBICOTBI CBETHJIA HAJl TOPU30HTOM.

AcTpoHoMHuYecKkue GakTopbl KIMMATA
Kak wu3BectHo, 3emsis — 3T0 Tperhs mo ynaineHHoctu oT ConHna mianera. CpenHee
paccrossare ot ConHna 1o 3emiu cocraisger 150 muH. kM. Macca 3emun - 6x10%* Kkx; Cpennsist
ckopocTh aBrkeHHs BOKpyr Cousaia 29.8 km/c. Cpemnnuii paamyc 3emnnm — 6 371 kM. Macca
Connua paBHa 99,866 % ot cymmapHoil Macchl Hameld COTHEYHON CHCTEMBI, MPEBHIMIAET MacCy
e B 333 000 pa3. Juamerp Connna paBen 109 muamerpam 3emiun. O6uém - 1 303 600 06pEMOB
3emnu (puc. 1).

- ”

Puc. 1. ConHednas cucTeMa (https://inosmi.ru/world/20150605228411926.htm|)

Y -

OcHOBHBIE KIMMaTUYECKHE MPOILEcChl Ha 3eMjie MPOUCXOASAT B Tpomocdepe, TONIMHA
KOTOPOW M3MEHsSIETCS B Mpeenax OT 8 KM y MOT0CoB, 0 18 kM y skBaropa (puc. 2). B Tponocdepe
cocpenoToueHo 6osee 80 % Bcell Macchl aTMOC(EPHOIO BO3/1yXa, CUJIBHO Pa3BUTHI TypOyIEHTHOCTb
M KOHBEKIMS, COCPEJOTOYEHa IMpeoliatalon@s 4YacTh BOJSHOIO Iapa, BO3HUKAIOT oOO0JaKa,
dopmupyrorcsi atMocepHble  (QPOHTHI, pa3BUBAIOTCS LMKIOHBI W aHTULMKIOHBL. CocTaB
atmocdepsl: azoT (78 %), kucmopon (21 %), Bomsueie mapel (0.2- 2.5 %), apron (0.9 %),
yoekucibii ra3 (0.03 %). OCHOBHBIM HapHUKOBBIM Ta30M Ha 3emiie SBISETCS BOASHOW map
[Bemis ..., 1969—1978].
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Puc. 2. Bun 3emim u3 kocmoca (http//www.polnaja-jenciklopedija.ru/planeta-zemlya/atmosfera-zemli.html)

Ilo cpaBHeHuo co cpegHuM paguycoM 3emun (6 371 KM) KIMMaTHYECKUE IPOLIECCHI
dopmupyrOTCS B TOHKOM (B cpemHeMm 13 KM) BO3AYIIHON IUICHKE, OKPYKAIOMEH 3eMHOH Imap
(puc. 2). TlapHuxoBbIii S(QeKT mOCTHraeTcs, MPEXIEe BCEro, 3a CYeT BOSIHOrO Iapa, a He
ymiekucaoro raza. OCHOBHOE BO3JCHCTBHE HAa KIMMAT OKa3bIBAIOT KOCMUYECKUE (PAKTOPBHI.

W3BecTHBI crienyronme UKIbI ABMKeHus 3emin [3emus.., 1969—1978]:

1. Ismxenue Bokpyr cBoet ocu. [lepron 24 yaca.

2. Isuxenue Bokpyr Connna. [lepuosa 365 cyrok.

3. Amxenue 3emuoi ocu (mpemeccust). [leprox 25800 mer.

4. JIBwxeHue 3eMHON ocu u3-3a BosnmedcTBus JlyHbl (Hyramus) - mepuon 18.6 rona.
dakTUYeCK! TMPELecCHus M HYTalHs MPOUCXOIIT OJHOBPEMEHHO - HEOECHBIH TOJIIOC TBYKETCS
cpeau 3BE3] MO CIOKHOM, U3BUIIMCTON TPACKTOPUH.

5. Haxion 3emHoi#l ocu xoneOnercs - pazmax xojeOanuit 2° ¢ nepuoaom 41 teic. aet. Lukn
MutankoBuya

6. ®opma 3eMHON OPOUTHI MEHSIETCS - AJUIATIC CTAHOBUTCS TO 00Jiee, TO MEHEE BBITSIHYTHIM
u MokeT pocturath 3HaueHus: 0.0658- mepuon oxono 100 ThIC. neT.

OcHoBomonarainiee BIUSHUE Ha KIiMMaT 3emid oka3biBaeT COJIHIIE W COJHEYHAas
aKTUBHOCTh — KOMIUJIEKC SIBJICHHH M MPOLIECCOB, CBSI3aHHBIX C 0Opa3oBaHHWEM M pacnajoM B
CONMHEYHOW aTrMocepe CHIIBHBIX MAarHUTHBIX TONed. BBIIENsfoT  OCHOBHBIE  ITUKIIBI
npoaomkutensHocteio 11 (I1IBaGe), 22 (Xeinma) u 2300 (Xosmicrarra) jger [Love et al., 2012;
Usoskin, 2017]. B pab6ote [Zharkova et al., 2015] Ha ocHOBE HOBOIl METOIUKH MOIETHPOBAHUS
MarHUTHBIX ToJiell Ha conHie obocHoBaHo Hammume 350-400 nmeTHUX UKIOB. C CONHEYHBIMU
[UKIAMHA CBSI3aHBI BEKOBBIE M THICSYEIIETHHE TMEPHUOJIbI MOTEIUICHUS M TOXOJIOAaHUs Ha 3emiie
(puc. 3). Tak, ¢ 14 mo 19 BB. mnuiIcs Manblii JEIHUKOBBIM MEPUOA, C KOTOPHIM OBLIM CBS3aHBI
MUHUMYMbl MayHziepa u JlajapToHa, CMEHUBIIMECS COBPEMEHHBIM TeILIbIM neproaoM [Lockwood
et al, 2011].

B pesyisrare CrnoXHON CyNMEepHO3UIUM HUKIUYECKUX H3MEHEHUN JBWKEHUS 3eMIIH,
COJTHEYHOW AaKTUBHOCTH, BapHallMii KOCMHYECKOTO H3IydeHHsS (GOpMHpYeTCs DIOOAIBHBIA |
peruoHaNbHBIA KIMMaT 3emiu. Tak, Hampumep, kaxzasle 3 nukia [l[Bade B 20 Beke 3amepsan
Konbckuil 3anuB. B ganHOM ciiydae moj 3amMep3aHUEM MO0JIpa3yMEBAaeTCsl CUTYalUsl, KOLAa JIbJIOM
MOKPHIBATIOCH HE MeHee 2/3 JacTell 3aimuBa: OT KyroBoi yactu 1o 0. CanbHblil (puc. 4). 3aMep3anus
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Konbckoro 3anmmBa ObLTH TECHO B3aMMOCBSI3aHBI C (eHOMEHOM Bennkoil COJICeHOCTHON aHOMAaInu
[Belkin et al, 1998] u yBenmuuenmem peunoro crtoka [Kysun, 1970], npuBoaMBIMM K
paclpecHEeHUIO 3aI1Ba B 3MMHUN IEPUOI.

200 E.&.-' x5 . v ; 3 COBpOMENNLIN conpe-
”,:“' MunnMym : T
150~ Maywaepa : —

100~

50~

1600 1650 1700 1750 1800 1850 1900 1950 2000 2050

lon
Puc. 3. [uknel noremienus u noxonomanus (http://politinform.su/tochka-zreniya/39423-mif-o-globalnom-
poteplenii-i-gryaduschiy- lednikovyy-period-dokazate Istvo.html)

HHCNO CONHAMHMX NATEM

300 3umbl

3uma 3uma 3uma 1997-98 rr.
1901-02 rr. 1935-36 rr. 1965-66 rr. 1998-99 rT.

250

200

150

100

CpenHemecsyHoe yucno Bonbga

50

Puc. 4. Tlepuonst 3amep3anms Kosnbckoro 3amuBa [Matishov et al., 2009] 1 conHeuHasi aKTUBHOCTH
(http://sidc.oma.be/DATA/monthssn.dat)

MaJiousBecTHBIE (PAKTHI 0 KIIUMATE

Ecnu npoananu3upoBaTh JaHHBIE O PACIIPEICICHUNA METEOCTAaHIIMI B CEBEPHOM IOJIyLIAPU U
(puc. 5), TO MOJXYYUTCs, YTO UX KOJUYECTBO K CEBEPy OT MOJIIPHOIO Kpyra HHUYTOXKHO Majo.
[Tonyyaercsi, 4TO JaHHbIE, HA OCHOBE KOTOPBIX (POPMHUPYIOTCS KPAaTKOCPOUHBIE M JIOJTOCPOUYHBIE
ITPOTHO3ELI II0TrOoJhI, MOACIIUPYIOTCA HW3MCHCHUA  KIMMara, KpaﬁHe HEAO0CTAaTOYHbI JIIs
PENPE3EHTATUBHOIO IPEACTaBICHU NPUPOAHBIX IpoueccoB. Kpome »3Toro, mnpu anammse
HCTOPUYCCKUX MCTCOHAHHBIX CJICAYCT Y4YUTLIBATD, yTO0 OOJBIIOE KOJIMYECTBO ITYHKTOB
HaOJIIOICHN 1, paHee paclioylaraBIIMXCs 3a IpeJeslaMy U Ha OKPanHaX T'OpoJI0B, B HACTOSILEE BPeMs
BOLUIA TOPOJCKYIO uepTy. M3-3a 4ero Ha COBpPEMEHHBIX METEOJAHHBIX CKa3bIBAECTCS OTEILISAIOLICE
BJIMSAHUEC HACCIICHHBIX ITYHKTOB.
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“Puc. 5. CeTL MeTeOCTaHI_II/H/I B ceBepHOM Honymappm [MaTI/IIHB u p 2016]

[Ipu HegocTaTKe AaHHBIX KOHTAKTHBIX HAOMIOACHUH B MOJSIPHBIX pailoHaX yIop JeaeTcs Ha
M CITOJIB30BaHNE CITYTHUKOBOW WHQOpPMAIUH, HE JUIICHHOW, OJTHAKO, HEAOCTATKOB. Tak, HaImpumep,
B 3aBUCHMOCTH OT UCIOJIB3yEMOI0 aJIrOpUTMa MU MCXOJHBIX ,IlaHHBIX MOTPEIHOCTh pacyeTa
IJIOIIA/IA MOPCKOTO JibJla B APKTHKE MO)I(CT nocturate 1 MUIH. KM2 (puc. 6), 4TO CpaBHUMO C
pasmepom Baperriena mopst (1.4 MitH. kM),

-—
-—
1

~ O
1 1

Mnowaape Nbaa, MH. kM
(6)]

3 SHB ' (peB MapT' anp ' mMaun MIOHb WIOMb' aBr © CeHT' OKT & HOA & JeK
Puc. 6. ITnomaae neasiHoro nmokpoa B Apkruke B 2007 I o AaHHBIM 7 pa3iMYHBIX aJITOPUTMOB pacyeTa u
rcxonHeIx nanHeix. [1o: Kattsov et al., 2010
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Baxxno monHumarh, 4TO OCHOBHOMW O0BEM X0JI0oAa Ha 3€MJie COCPEIOTOYEH B FOKHOM
nonymapuu, B AHTapkruae. OObeM aHTapKTHYECKOTO JICTHHUKOBOTO ITOKPOBAa MHOTOKPAaTHO
MPEBBIIIAET BMECTE B3ATHIC JICTHUKA [PEHIIaHIUU U TOPHBIX MACCHUBOB, TaKKe MOPCKHE JIbJbI

(puc. 7).

NNOWAAbL NbAA 3MMOMH, MITH KM?

15 CPELQHHIA OBBLEM fbLA, MITH KNP

107 2.85

AuTapkTga  FpeHnangus [opHble HOxHoe CeBepHoe
nefHuKMN nonywapue  nonywapue

MOPCKOW NEA MPUH=1 M
Puc. 7. O6bembl baa Ha 3emiie [MaTuitos u ap., 2016]

Ecnu npoananu3upoBaTh MOPCKUE JIBJBI 33 MEPHUOJ] CIYTHUKOBBIX HaOmoaeHuii ¢ 1979 mo
2017 ., TO OOpamaer Ha ceOsi BHUMaHWE MTPOTHUBOIIOJIOKHAS JMHAMIKA TLTOIIA T JIbJIa B CEBEPHOM
u 1okHOoM monymapusx. C 1979r B ceBepHOM modym@apuu HaOMIOAAaeTCs TEHASHUHS K
YMEHBILICHUIO TIJIOMAU JIEASHOTO TMOKPOBA, B TO BpPEMs, KaKk B IOKHOM MOJIYIIAPUHU TIJIOIIAb
MOPCKOTO JIbJIa pOCJIa, JOCTUTHYB a0COFOTHOTO MakcumyMma B 2014 . (puc. 8).

13
W CeBepHoe nonyLuapue A
O KOxHoe nonyLiapue »
212 | __B o
- 2
=
E —
©
(=1
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[ =
0
3
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211 HHHHHHHHHH—
=

10
o w e s e o o - oo = w

2001
2002
2003
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2007
2008
2009

Puc. 8. JluHamuka cpeaHero0Boi IIoMa d MOpcKoro jbaa ¢ 1979 mo 2017 rr. (o nannsiv National Snow
and Ice Data Center, CIIA, http://nsidc.org. J{ns 1987 r. Het undopmarimm 3a 1ekadbphb)
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Kak wu3BecTHO, cpenHssi miyonHa MupoBoro okeana coctaBiisieT 3.7 kM. Tonbpko BepXHUU
JIeATeNbHBIN ol okeaHa 10 niyouH 100-200 M mMeeT B 3aBUCHMOCTH OT IMPOTHI JTOCTATOYHO
BBICOKYIO TemriepaTypy. C yBenWYeHHeM IITyOMHBI TeMIiepaTypa BOJbl B OKEaHE HEMPEepPhIBHO
najgaer u nryoxke 3 kM, Kak paBuiio, He npesbimaet 2° C (puc. 9). B mryomHax MupoBoro okeasa,
M3Y4EHHBIX TOpa3fo XyXe OJMKHEro KOCMOCa, COCPENOTOYEHBl OrPOMHBIE 3arachl X0J0Ja.
[upxynsus TIyOMHHBIX XOJIOJHBIX BOJI HOCUT Ha3BaHME NIOOATBLHOTO OKEaHCKOTo KoHBelepa. s
TOTO, YTOOBI IOHUMATh IMIPOUCXOASANIE Ha 3eMile KIIMMATHUYECKHUE IMPOIECChI, HEOOXOAMMO U3y4aTh
HE TOJIbKO TOHKYIO MOBEPXHOCTHYIO IJIEHKY MHPOBOTO OKeaHa C MOMOUIBIO CIIYTHHKOB, HO U
JTUHAMUKY DTYOMHHBIX BOJHBIX MacC KOHTAaKTHBIMUA METOJIaMHU.

1000

2000

Depth [m]

4000

5000

Oeean Dafz View

6000

40°S 20°5 EQ 20°N 40°N 60°N

Puc. 9. Pacnpenenenue TemMnepaTypsl BOJbl HA MEPUIHOHAIBHOM pa3pe3e B ATJIAHTUIECKOM OKEeaHe
(https://earthscience.stackexchange.com/questions/8306/the-temperature-of-the-ocean-below-1000-m)

BiansiHue KIMMAaTa HA IKOCUCTEMbI APKTHYECKUX Mopeii

YrtoOb! mydInie MTOHUMATh TPHYNHHO-CIICICTBEHHBIE CBS3H MEXIY (PaKTOpaMH, BIUSIONIIMH
Ha KIMMaT U HU3MEHEHUSIMH, MPOUCXOJSIUMMHU B 3KOCHCTEMaX apKTHUYECKUX MOpel, HeoOXoauMo
HCIOJIb30BaTh MAaKCUMaJIbHO BO3MOKHBIE€ MAacCHBBI PEIPE3eHTATHUBHBIX JAHHBIX, IMOJTY4EHHBIX BO
BCE CE30HBI IOf[a C BHICOKOM JMCKPETHOCTHIO M 0OJIBIMM reorpaduueckum oxBatoM. C 3TOH 1eNbIo
MypMaHCKuii MOPCKOW OHMOJOTMYECKUH HHCTUTYT PETYISPHO MPOBOAUT KOMILIEKCHBIE MOpCKHE
ucclieloBaHus apkruyeckux Mopeit (puc. 10). bonbioe BHUMaHKe yienseTrcss paboTaM Ha BEKOBOM
paspese «Komnbckuii Mepuanan» B epuo]] nojsipHoi Houn [MarummoB u jp., 2013], y kpomku jbaa
[MakapeBuu, Moucees, 2017], Ha apKTHYECKUX apxuIlenaraXx U B MPHOPEXbe apKTHUSCKHX MOPE
[Kommnekcusre ..., 2009]. B pe3yibrate uccienoBanuii coOpaHbl MHOTOYHCIIEHHBIE 0a3bl JaHHBIX,
XapaKTepU3yIOIMe MPOCTPAHCTBEHHO-BPEMEHHYIO THUHAMHUKY MOPCKHX JKOCHCTeM [MartuiioB u
ap., 2016].

OCHOBHBIM  KIMMAaTHYECKUM IIOKa3aTelIeM, OKa3bIBAIOIMM BIUSHUE Ha MOpPCKUE
AKOCHCTEMBI, SIBISETCS TeMIlepaTypa BOJbl. B 3aBHUCHMMOCTH OT €€ Bapualuil H3MEHSIOTCS
HaIpaBJIEHUsT MUTpAlMi pbl0 M MOPCKUX MIICKONMTAIOLMX, apeajbl pPacCeNCHUs JIOHHBIX
opranuzMoB. OmocpenoBaHHO, Yepe3 H3MEHEHHS JICASHOTO IIOKPOBa, JAMHAMHUKA TETIOBOTO
COCTOSIHMSI BOJHBIX MAacC BJIMSIET Ha MeJarudyeckue cooOIecTBAa U MPOAYKTUBHOCTb apKT MUECKUX
MOpeH.
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3a4acTyro, MOPCKME OpPraHU3Mbl HE Cpa3y pearupyroT Ha KIMMAaTUYECKUE U3MEHEHUs. DTO
MPOUCXOJAUT C OIpEeNeNeHHON 3anepxkoi. [IpowsuirocTpupyemM 5TOT MeXaHU3M Ha MPUMEPE
KaMyaTcKkoro kpaba, BceneHHoro B bapenueBo mope B Hauase 1960-x rr (puc. 11). B paGore
[MatumoB wu np., 2011] moka3aHo, YTO JUTUTETBHOE BpEMs ITIOCIE BCEICHUS YHCICHHOCTh
HNOMy/IAlMK Kpaba, ocTaBaBlieicss 0e3 BHEIHEW MOANMUTKU, Oblaa He3HaunTenbHOM. Tonpko B
1974 r. 6pU10 MOATBEPXKIEHO BEKMBAHUE Kpada B MPHOPEKHBIX yCIoBUsAX KobCKOTo 1MomyocTpoBa.
Jo wonma 1980-x rr uucineHHocth Bujaa He mnpeBbimana 100 Teic. 3k3. Poct momymsanuu
KaMYaTCKOTO Kpaba, OTMEUeHHBIM B KoHIEe 1990-X I HOCTUT MakcuMyma (0 TPUMEPHO
21 maH 3x3.) B 2003 . D10 mpowusouuio co casuroM B 9-12 mer mocne temibix 1989-1990 1t u
coBnayio ¢ mepuoaoM mnorerieHus B Hayasme XXI| Beka (puc. 11). Ilenarnueckue TUUMHKA Kpada,
BBDKUBIIME B OJAronpusTHBIX TepMuyeckux ycioBusx 1989-1990 rr, 3arem pa3BuBalvch Mpu
OTCYTCTBMM MpOMBINUIEHHOr0 u3biATud. K Hasamy 2000-X Im KaM4aTcKuil Kpal® JOCTUT IMOJIOBOM
3pENIOCTH U MPOMBICIOBOTO pa3Mepa.

3akiouenue

B nokmane mpencraBieHbl M3BECTHBIE M MaJOM3BECTHBIE (PAKTHI O KIMMAaTe M OCHOBHBIX
dopmupyronmx ero gakropax. Ha nmpumepe otaensHbix ucciegoBanniit MMBU nokazano BiusiHue
KJIMMaTa Ha SKOCUCTEMbl apKTHYECKHX MOpEH.

VYyactarkaMm koH(pepeHIun «IIpobiemMpl APKTHYECKOTO PETHOHAa» B paMKaxX HAIlMOHATBHBIX
neye MW cTparernueckux 3agad pa3Butus Poccuiickoit ®@enepaunu Ha nepuon g0 2024 n
NpEJCTaBIsACTCS MEPCHEKTUBHAS BO3MOXKHOCTb BOHTH B  MEXKIUCIUIUIMHApHbIE HAaydyHBIE
UCCIIEIOBAHUSI IO CBOMM TEMaTHYECKUM HaIlpaBJICHUSAM, TaK WM MHA4e CBS3aHHBIM C
M3MEHEHUAMH KIMMaTta Ha 3emile.

Paboma evinonnena 6 pamkax mem cocsaoanuti MMBU KHIL] PAH.
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AHHOTAIUA
B cratee mpuBeneHsl pesynsraTsl onpezaeneHus merogoM HMCII-MC makposiieMeHTOB B
JUCTBAX TPEX BUJOB PACTCHUU cemeicTtBa VBOBBIE, MPOU3PACTAIOIMX HA TEPPUTOPUU
XaHThI-MaHCHIICKOTO aBTOHOMHOTO OKpyra-lOrpel B €CTECTBEHHBIX OHOTEOIIEHO3aX.
OmnpeneneHsl TOMUHHUPYIOIIME KOMIIOHEHTBI CBHIphSl JAHHOTO BHja pacTeHuil. B pabote
MIPOBOJIUIIN OIpeJeNieHne (PU3NKO-XUMHYECKUX CBOMCTB PACTUTENBHOIO CBIPBS, TAKUX Kak,
BJIAKHOCTh, pH BOJHOTO M3BJICUEHMS, COEepKaHUE OOIIECH 30J1bI, 30J1bI, HEPACTBOPUMOM B
XJIOPUCTOBOJIOPOJAHON  KUCIIOTE, OSKCTPAKTUBHBIX  BEILECTB, JyOWUJIbHBIX  BEIECTB
MOJINCAXapHI0B B PACTUTEIFHBIX 00pasiiax Mo U3BECTHBIM (JapMaKoNeHHBIM METOIMKAM.
Kuarwuesbie ciioBa:
pacTUTENFHOE ChIphE, (PYHKIMOHAIBHO-TUIICBBIE HHTPEAUCHTHI, SJIEMEHTHBI XUMUUECKUN
COCTaB, JKCTPAaKIUs, ATOMHO-DMHUCCHUOHHAs CIEKTPOMETPUS C HWHIYKTUBHO-CBS3aHHOMN
ILJIa3MOH.

CHEMICAL COMPOSITION OF PLANTS OF THREE TYPES OF FAMILY
WILLOW

D. A. Sokolova !, A. V. Nekhorosheva 2, S. V. Nekhoroshev ?, E. H. Botirov ®

! Yugra state university, Khanty-Mansiysk, Russia
2 Khanty-Mansi state medical academy, Khanty-Mansiysk, Russia
% Surgut state university, Surgut, Russia
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Abstract
In article it is given results of definition by the ISP-MS method of macrocells in leaves of
three species of plants of family Willow, growing in the territory of the Khanty-Mansi
autonomous district Yugra in natural biogeocenoses. The dominating components of raw
materials of this species of plants are defined. In work carried out determination of physical
and chemical properties of vegetable raw materials, such as, humidity, pH water extraction,
the content of the general ashes, ashes, insoluble in hydrochloric acid, extractive substances,
tannins of polysaccharides in vegetable samples by the known pharmakopeyny techniques.
Keywords:
vegetable raw materials, functional and food ingredients, the element chemical composition,
extraction, atomic and issue spectrometry with the inductive and connected plasma

BBenenue
Pactenus cemelictBa VMBOBBIE NIMPOKO paclpOCTpaHEHBI MO TeppuTOopru Poccun u Moryr

ABJIATBCS] JIEKADCTBEHHBIM M IHILEBBIM pPacTUTENbHBIM cbipbeM [TypeuxoBa B.®. u gp., 2011,
c. 110].
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HecMoTpss Ha MHOrOYMCIEHHBIE WCCIEIOBAaHUS, YPOBEHb 3HAHWM O CBOWCTBaX H
XAMHUYECKOM COCTaB€ JIPEBECHOM KOpbl HEIOCTAaTOYEH, UTO OOBSACHSETCS MNPUPOIHBIM
pa3Hoo0pa3rueM, CIOKHOCTBIO CTPYKTYPHOUM OpraHu3aliuel dTOW 4acTu JepeBa, a TAKKE BIUSIHHEM
Ha e XMMHUYECKUH COCTaB PA3TMYHBIX BHEMHUX (PAKTOPOB. XMMHUUYECKUN COCTaB KOPBI OCHHBI
OTJIMYaeTCsd OT CaMOW JPEBECHHBI MEXBHUJOBOM W BHYTPUBUIIOBOM H3MEHUMBOCTHIO. Tak ke
OTJIMYHUS UMEIOTCS M BO BHEIIHEH 4acTH KOpbI (PUTHUIIOM, KOpKa) M BHYTpeHHeW dactu (duiosma,
ny0) B aHATOMHYECKOM CTpOeHHE M XUMHUUYeckoM coctaBe [/laiimeko, ®PayctoBa, 2015, c. 58].
OcuHOBasi KOpa COAEPXKHUT KHUPO- M BojopacTBopumble BAB, a Taike BUTaMHHBI, Makpo- H
MHUKPOAJIEMEHTHI, IPOU3BOJHBIC XJIOPOUILIA, TOPEUH, INIACTHIECCKAE H SHEPTETHUYECKUE BEIICCTBA,
¢utonnuael [HekpacoBa, be3dopomora, c. 197]. ComepKUT KOMIIJIEKC OMOJOTHYECKH aKTHBHBIX
BemiecTB [JloGanoBa, Typeuxoa, 2010, c. 83]: deHONbHBIE TMUKO3UIbI (CATHIIMH W TOMYIUH,
KOTOpbIE 00JIaal0T MPOTUBOMAPA3UTAPHBIMHA U T€NATONPOTEKTOPHBIMH JIeHCTBUSIMHU ). [lyOunbHbBIE
BEILECTBA oOnanaronme MPOTHUBOBOCTIATMTEIBHBIMH, OaKTePHITU THBIMH "
KPOBOOCTAHABJIMBAIONMMHU CBOcTBaMU. OpraHuyeckue KUCIOTHI OJIEMHOBYIO, JIMHOJEBYIO,
KallpUHOBYI0O U JIpyr'd€, OKAa3bIBAIOIME CBOE BO3ACHCTBME Ha YEJIOBEKA TIeMaTo3alMTHBIMU,
KEITICTOHHBIMHA M THUTIOJUITHIEMUYCCKIMH CBOMCTBaMU. TpUTEPIICHOM b, IEKTHH, (UIaBOHOUIBI,
BOCK, CTEPUHBI, MOJTUCAXaPU/IbI, TTUKOMUIIHABI U (GOCOIUTNIBI, HE MEHEE BaXKHBIE COCTABISIONIIE
[JToGanoBa, Typenkosa, 2010, c. 84]. Conepxkanue wieTdatku coctaBisier 20 — 22 %, mpoTenHa —
2,5—-7,0 %, xupa — 9 — 13 % u npumepno 10 % TaHHHIOB.

BakHyro posib B JKHM3HM PACTEHUS UTPAI0 TaKue MAKPOAJIEMEHTHhI KaK KaJdbI[Ui, MarHUi U
kamui. B pacrenmsax cemelictBa VBOBBIX BCE€ Ha3BaHHBIE JJIEMEHTHl IPHUCYTCTBYIOT B
3HAYUTENbHBIX KonuecTBax. Kopa nmeer BhICOKOE COEpKaHUE MAKPOAJIEMEHTOB C HauOOJIbIIMM
npeoOiagaHueM  KaJlblUs, W  MHKPODJIEMEHTOB,  YJaCTBYIOIIMX B  OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakiusx [Jlaiineko, daycroBa, 2015, c. 55]. VMoHBI Kaublus U Kaaus
Y4acTBYIOT B IIyCKOBBIX MEXaHM3MaX pacTeHHUs, a Takke COBMECTHO C HOHAMH MarHus
HEO0OXOIMMBI JUIA MOJJIepPKaHUsI CTPYKTYPBI KIETOYHBIX CTEHOK. Tak ke cofepiKaHhe COeTMHEHHI
KaJIbIUs CTAaOUIIN3UPYET MeMOpaHbl, CHUXKasi UX TPOHUIIaeMOCTh. He MeHee BaXKHYIO POJIb B JKU3HU
pacTeHHs UTPAIOT U JPYrUe AJIEMEHTHI, UX KOJIMYECTBO CYIIECTBEHHO HMXKE, YeM MAaKpPOIJIEM EHTOB,
¥ TI03TOMY UX OTHOCST K HEOOXOJAUMBIM MHKpO3JIeMeHTaM. B 00pa3iiax Kopbl U IpeBECHHBI OCUHBI
B MaJbIX KoindectBax (MeHee 1 mr/100 r) ObuiM HalIeHbl U TaKKME€ MUKPOIJIEMEHTHI KaK: KOOaJbT,
BaHanuii, MonubaeH u xpom [[aitneko, ®@ayctoBa, 2015, c. 61]. Xumudeckuid cocTaB moyek Ha
CErOAHSIHUN AeHb Majo u3ydeH. [lo pe3ynbraraM M3ydeHUs 3JIEMEHTHOTO COCTaBa IMOYEK OCHHBI
MeTO/IoM peHTreHoduyopeciieHTHOro aHanu3a (PDA) ObUIO YCTAaHOBJIEHO COJCP)KAHHUE B CHIPHE
21 sneMeHTa, W3 KOTOPBIX B 3HAYUTENBHBIX KOJTUYECTBAX COAEPIKATCS TAKWE KU3HEHHO Ba’KHBIE
MHUKpPODJIEMEHTHI, KaK: KaJblluii, Kanui, dochop, marauii [ Ymkanosa, Mnnapuonosa, 2011, c. 11].
B mnmane pa3paboTKu JIEKapCTBEHHBIX MPENaparoB, IMPEXkAe BCEro MPOTHUBOBOCHAIUTEIBLHOTO
JEHCTBUS, KpOME KOPbI, MPEICTABISIOT HeManblii uHTepec nucths [JleBumkas, Jlerocresa, 2010,
c. 81; JloGanoBa, Typenkona, 2010, c. 86].

OcHoBHas YacTh

Ha tepputopun r. Xantei-MaHculicka ObUl OOHapyXeH Y4acTOK, Ha KOTOPOM KOMITAKTHO
MPOM3PACTAIOT PACTeHHUs 3-X BUJIOB ceMelcTBa VBOBBIX: TOMOJb, OCHHA OOBIKHOBEHHAs M WBa
K03bsl. Llens paboThl 3aKI0ovanach B BBISBICHUU BUIOBBIX OCOOGHHOCTEH B MUHEPAJILHOM COCTaBE
pacteHui cemelictBa VIBOBbIE B OIMHAKOBBIX YCIIOBUSIX IPOU3PACTAHUS.

PacturtenbHoe cbipbe ObLIO coOpaHo B mepBoil nekane utoHsa 2017 roga, mocnennen aexase
aBrycta 2017 roma mocneaneit aekaae ceHTsOps 2017 roma. CO0p KOphI OCHHBI TPOBOJHUICS CO
ctBosioB 10 pasHbix nepeBbeB Bo3pactoM 20 — 30 sier Ha BbicoTe 1-2 Merpa oT mouBbl. COop
JIMCTBEB OCHHBI OCYIIECTBIISUICS C BETOK CPEIHEW YaCTH KPOHBI 3TUX e JIepeBbeB. JIUCThI U KOpy
BBICYIIIMBAJIM B TEHM B IIPOBETPUBAEMOM IOMELIEHUE OTIEIBHO APYT OT JApyra 0 COAEpKaHUs
Biarn 5-10 %. [locne BBICYIIMBAHUS PACTHTEILHOE CHIPhE MEXaHHYCCKH M3METbYaIn J0 pa3Mepa
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YacTHUI[ MEHEEe 3 MM IpU MMOMOIM JIa0OPAaTOPHOM MENBHUIIBI U HA CUTAX pa3essuid Ha (Ppakuuu c
pasmepamu vactuil 1-3 MM m MeHee | MMm. B pesymbrate omnpenencHUs OCHOBHBIX (PH3HKO-
XUMHYECKIX XapaKTEPUCTUK PACTUTEIBHOTO CHIPbS M3 OTACIBHBIX YaCTel OCHHBI OOBIKHOBEHHOMN
OBLTO YCTAHOBJICHBI 3HAYCHHUSI BJIQXKHOCTU U 30JbHOCTH (TabI. 1).

Tabmnna 1
Pesynbrarhl HccnenoBaHus PaCTHTEIHLHOTO CHIPBS 3-X BUAOB pacTeHH cemelicTBa MIBoBBIe

Conepxanue seMeHTa, MI/Kr (Ao, = 10 %)

DJIeEMEHT Tormoin OcuHa 0OBLIKHOBEHHAS HBa xo3bst
JIUCTBS | KOpa | ApEBECHHA | JIUCThS | KOpa | ApeBEeCHHA | JUCThS | Kopa | ApeBeCHHA
BJIAXHOCTL | 7,67 | 8,47 8,49 8,15 | 8,43 8,50 8,00 | 8,37 8,51
3oapHOCTE | 4,45 | 5,28 5,26 4,27 | 5,36 5,28 4,10 | 5,32 5,22

AHanu3 JaHHBIX MOKa3aJl, 4TO MO COJAEpPKAHUIO BJard W 30Jbl JIPEBECHHA, KOpa U JIUCThS
pacTeHMI NpaKkTHYEeCKu HE pasnuyarorcs. B pesynprare onpeneneHus 25 3JIEMEHTOB METOJIOM
Macc-CIEeKTPOMETPUU € WHIYKTUBHO-cBsizaHHOW mnasmoit (MCII-MC) B npeBecuHe, Kope U
JUCTBhSIX pacTeHUM 3-X BHUJOB CEMEHCTBA HBOBBIE ObIJIO OOHAPY)KEHO, YTO B HamOOJBIMX
KOHLIEHTPALMSIX B CYXOM PAacTUTEIBbHOM CBIpbE COAEP)KATCs KaJbLMM, Kanuil, MarHui, gocdop
(Tabmn. 2), oTHOCAIHECS K )KU3HEHHO BOKHBIM dJIEMEHTAM.

Tabmnuma 2
Pesynbrarel onpenenenus meronoM MCII-MC makposnemeHTOB B 3-X BUJIaX pAaCTEHUI ceMeNcTBa
HBoBEbIC
Coznepxanue snemMenTa, MI/Kr (Aqy,. = 10 %)
DneMeHT Tononn OcuHa 0OBIKHOBEHHAS HBa xo3bs

JUCThsSI | KOpa | ApeBeCWHA | JIMCThS | KOpa | JApeBECHHA | JIMCThS | KOpa | JpeBecHHa

Ca 29,6 21,1 53 29,6 17,3 3,0 30,8 22,6 6,3

K 18,3 8,0 2,4 8,9 54 1,3 11,0 3,9 19

Mg 2,6 15 0,4 3,9 1,3 0,4 2,2 1,0 0,4

P 6,6 1,0 0,8 1,3 0,8 0,4 2,5 0,8 0,4

Cymma 57,1 31,6 8,9 43,7 24,8 50 46,5 28,3 9,0

W3 uyerblpex yKa3aHHBIX MAaKpOAJIEMEHTOB HauOOJbIME KOHIIEHTPAlMM B PACTEHUIX
cemeiictBa MIBOBbIE MPUHAIECKAT KAIBIUIO U KaIu0. B cBoell cyMMe KaiublUi, Kaluid, MarHuil 1
docop B HaMOONBIIMX KOJIMYECTBAX COJECPKATCA B JIUCTHAX, & B HAUMEHBIIMX - B JIPEBECHHE.
HauGonee OorarbiM Ha yKa3aHHbIE MaKpOXJEMEHTHI SBIISETCS TONOJb, a HAaMMEHEEe - OCHHA
oObIKHOBeHHasi. Hambonee nMpOKMi JaWana3oH KOHIICHTPAIIMH Yy OOBEKTOB WCCIICIOBAHUS
npuHaiexut ¢docopy (0,4-6,6 wmr/kr). Tarwke B oOpasmax KOpbl pacTeHUU OMpeneneHo
conepxkanue Mn (28 - 331 MKI/T B 3aBUCHUMOCTH OT BEreTaTUBHOW YacTu pacreHus), Zn (22-
92 MKT/T B 3aBUCHMOCTH OT BETETAaTUBHOMN YaCTH PACTECHUS).

3akiroueHue

Takum 00pa3oM, MOJIydeHBI MMEPBOHAYAIbHBIC JAaHHBIE MO JOMUHHUPYIOUMM KOMIOHEHTaM
ChIpbSl [JAHHOTO BHJA PACTEHHUM B IEIAX YCTAHOBJICHUS 3aKOHOMEPHOCTEN BBIICICHUA U
KOHIIEHTPUPOBAHUS MUKPOKOMITOHEHTOB M3 PACTUTEIBHOTO CHIPBS M (POPMUPOBAHUS 0OOCHOBAHUS
AHAJTUTUYECKUX MOAXOJOB K JMArHOCTHKE JIEKAPCTBEHHOIO PACTUTEIBHOIO ChIPbS HCCIELYeMOMH
TeppUuTOpUH. V3ydeHuE pPacCTUTENBbHBIX CHIPHEBBIX WCTOYHUKOB TPAJUIMOHHBIX JEKAPCTBEHHBIX
CpPEACTB TO3BOJIMT BBECTH B MPAKTUKY psi NPENApaToB, HA OCHOBE BBISBIEHHBIX AKTHUBHBIX
JICHCTBYIOLMX BEIECTB pacTeHUl cemeincrBa MBoBEIE.
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IUTBEBASI BOJA U 310POBbE OBIIIECTBA B HYHABYTE, KAHAJIA:
BOJHO-T'YMAHUTAPHBIN KPU3UC

C.3. 'unoepm

Wenbckuii yauBepcuteT, Menbckas mkoia o0mecTBeHHOro 3apaBooxpanenus, CIIA

sappho.gilbert@yale.edu

AHHOTALHA
Bona u 3mopoBbe uayr pyka o0 pyky, a B HykaByre mocTOosSHHBIN A0CTyn K Oe3omacHOU
MMUTHEBON BOJIC YK€ HECKOJIBKO JIECATHUJICTHH 3aBUCHT OT 25 oOnmH. [IponuisiM jierom B
beiikep-Jleiix, Kut-KoyB, ApBuatr u Haysar omyOnukoBaHBI COBETHl M MPEIYNPEXKICHHUS O
KUTISTYeHUU BOJBI. CyIIECTBYIONMU 3aTsDKHOM, HEMPECKa3yeMblii TyMaHUTAPHBIN KPU3UC
TpeOyeT NPUCTAIBHOTO BHUMAHUS M IEJEHANPABICHHBIX PELIEHUH Ul YIydIIEeHHOTO,
CTaOMJIBHOTO BOJIOCHA0XKEHUS Ha Bcel Tepputopuu. Kurtenn HyHaByTa 10 MX TOCTOSHHOTO
MOCENIEHUsI JUIsl TMUThS W €XKEAHEBHOIO HCIIOJNB30BAHUS HamlpsMylo Opanu BOJy U3
Omkaliimx MCTOYHMKOB. CHUTyallus pe3k0 H3MEHWIOCh KOIa XHM3Hb MHYMTOB CTaja
ocemnoit. Cerogust INAC (Coser no aenaM KOPEHHBIX U CEBEpHBIX HapoaoB KaHaspl, aHII.
Indigenous and Northern Affairs Canada) ympaBasier ©  peryiupyeT HECKOJIBKO
(denepa’abHBIX UCTOYHMKOB BOJA U JApYyrue HmpuponHble pecypcsl B HyHaByre. B cBsidu c
CONIAILCHUSMU O 3€MEJIbHBIX IIPETEH3UAX MECTHBIC OpraHU3aluy, Takue Kak BoaHblil coBeT
HynaByr u opranbl ynpaBieHHS A€peBEHb, (PAKTUUYECKH KOHTPOJIUPYIOT U PaCHOPSHKAIOTCS
CUCTEMAaMHU NUTHEBON BOABIL. M3-3a SKCTpEMaJIbHBIX XOJIOJHBIX KIMMATUUECKUX U U3LIEPIKEK,
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tonpko lgaluit, Rankin Inlet u Resolute Bay mosydatroT BOJONIPOBOJHYIO BOJIY M3 OYMCTHBIX
COOPYXKEHHIi uepe3 Ha3eMHbIE TPYOOIIPOBOAHBIC CHCTEMBI; IPYIHe OOIIIHBI MOIArAl0TCS Ha
aBTO-BOJIOBO3bI, O00CCIIEUNBACMbBIC MYHHIIMIIATMTETAMH, Ha BOJY, 3aKaYMBAEMYyI0 B
crienMaibHble OBITOBBIE pe3epByaphl juisi xpaHeHus. CHadama Boja Oepercst M3 COCEIHUX
BOJOCMOB HJHM  CCTECTBEHHBIX 03¢p 4Yepe3 BIYCKHbIC TpPYOOMPOBOIbBI,  3aTeM
Je3UH(UITPYETCS XITOPHPOBAHUEM M, HAKOHEIl, 3aKAYMBACTCS B TPY30BHKH KaK MMUTHhEBast
BOZA il j0CTaBKU. YTOOBI 00ECHEYUTh IOCTYMHOCTH BOIOMOTPEOICHUS Ha BBICOKOM
YPOBHE OJIMH BOJIOBO3 OOBIYHO HAXOJUTCS HA MECTE UISl YIOBJIETBOPCHHUS BO3HHUKAIOIIMX
notpebHocTel coobiecTBa. KauecTBO OUYMINEHHON BOJABI 00ECIEUMBAETCS COTPYAHHKAMHU
CITy’K0 OXpaHbI OKPY)KAIOIICH CPE/bl U MEIUIIMHCKOTO 3[PaBOOXPAHEHUS Yepe3 YIIpaBiieHue
31paBooxpaHeHus mrata HyHasyr.

KuroueBbie cioBa:
BOJIHO-TYMaHHUTAPHBIN KPH3UC, TUTHEBAs BOJIA, OOIIECTBEHHOE 310pOBbe, HyHaByT.

POTABLE WATER AND PUBLIC HEALTH IN NUNAVUT, CANADA:
A HYDRO-HUMANITARIAN CRISIS

Sappho Zoe Gilbert

Yale School of Public Health, USA
sappho.qgilbert@yale.edu
Supervisor: Dr. Alark Saxena

Abstract
Water and health go hand in hand, yet consistent access to safe, drinkable water has been in
flux across Nunavut’s 25 communities for decades. Boil advisories and alerts were issued in
Baker Lake, Whale Cove, Arviat, and Naujaat this past summer alone. [Boil Water Advisory
— Baker Lake; Reminder: Boil Water Advisory for Whale Cove; Boil water advisory issued
for Arviat, Nunavut; GN lifts boil water alert in Naujaat] This chronic, oft-unpredictable
humanitarian crisis requires keen attention and targeted solutions for improved, resilient
water systems across the territory. Prior to their permanent settlement, residents of Nunavut
(called Nunavummiut) directly sourced water from the land and seas for drinking and daily
use. [Daley et al., 2014] This dramatically shifted with the advent of settled Inuit life. Today,
Indigenous and Northern Affairs Canada (INAC) manages and regulates the few federal
waters and other natural resources in Nunavut; due to land claims agreements, local entities
like the Nunavut Water Board and community hamlet offices actually oversee and manage
potable water systems. [Water Management] Due to extreme cold climate and cost
considerations, only lgaluit, Rankin Inlet, and Resolute Bay receive tap water from a
treatment plant via above-ground piped systems; the other communities rely on municipally
contracted trucks to courier water to heated household storage tanks (Table 1). [Small
Drinking Water Systems: Who Does What in Nunavut?] First, water is drawn from nearby
reservoirs or natural lakes via intake piping, then is disinfected by chlorination, and finally
siphoned into trucks as potable water for delivery. [Roy, 2010] To ensure a high quantity of
available water, one truck is typically kept full to service community needs on demand.
Quality of treated water is ensured by environmental and medical health officers through the
Government of Nunavut’s (GN) Department of Health. [Small Drinking Water Systems:
Who Does What in Nunavut?]
Keywords:
hydro-humanitarian crisis, potable water, public health, Nunawvut.
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Despite this seemingly straightforward (albeit expensive) system, major wulnerabilities exist.
Trucks and pipes frequently break down, requiring costly, flown-in maintenance, leading many
Nunavummiut to maintain in-home iceberg water supplies for emergency situations. [Roy, 2010]
Reservoir levels also depend on climate, so in colder summers like 2015, more boil advisories and
water restrictions can occur until the reservoir can thaw and rise again. [lgloolik Boil-water
Advisory Continues; Rohner] Beyond weather and pan-Arctic warming, communities also face
climate change-related water shortages. Climate and growth simulations of Rankin Inlet and
Iqaluit’s water systems reveal they are “at risk of end-of-winter shortages as early as” 2021 and
2018, respectively. [Bakaic and Medeiros] Water quality assurance, however, ends at truck delivery,
after which quality is unregulated, so stagnation and tank contamination issues fall to the household.
[Grant] Waterborne disease and related acute gastrointestinal illnesses (AGI) are extremely
prevalent as well. In the Kivalliq region, the AGI rate is 1.5 times that of Nunavut overall (408 and
291 per 100,000 people, respectively) and over 4-fold more than the national rate (97.8). [Berkes,
2005] lgaluit and Rigolet (the latter being in an autonomous Inuit area in Newfoundland and
Labrador) suffer some of the highest AGI burdens in the world. [Harper etal., 2015]

Given how critical water is in public health -- and in view of the GN (territory), municipal
(hamlet), and federal agency roles -- one possible cost-effective approach to its management might
include a co-led, integrated transformation of water and health systems: one with polycentric
governance, intra-governmental level partnerships, and a continued, shared vision of supporting the
well-being  of  Nunavummiut ~ while  incorporating  their  traditional  knowledge  (Inuit
Qaujimajatugangit) whenever possible. [About us; Baldwin, 2016] Proactive adaptation is also
critical to mitigate the effects of climate change on water ecology and the built environment. For
example, passive treatment through wastewater lagoons in all communities in Nunavut except
lgaluit and Pangnirtung means reservoirs are only decanted once per year. [Nunavut Wastewater
Treatment Program: Centre for Water Resources Studies] This potentially jarring, sudden effect on
an already fragile ecosystem should be systematically studied to optimize decantation timing and
rates. [Grant]

A Nunavut Drinking Water Safety Plan in line with World Health Organization standards is
long overdue, as are contingency strategies; after several boil advisories, the community of Whale
Cove and the GN announced plans in August to build Emergency Water Supply infrastructure,
something that will hopefully expand to other communities, if successful. [Safer and more reliable
drinking water for Whale Cove residents] Compared to the rest of Canada, Nunavut’s health care
system also lags in streamlined communicable disease reporting and Foodborne lliness Outbreak
Response Protocols; these policies must be finalized and implemented soonest to enable easier
surveillance of water and health. [Lukacsovics et al., 2014]

Finally, structural sustainability necessitates smart investments. As with most aspects of
Arctic governance and daily life, this means high upfront costs in order to see widespread, positive
effects and to reap maximum public health benefits. Leaders at all levels should seriously consider
the long-term cost-effectiveness of above-ground piped water systems; if they choose to remain on
truck delivery programs, they should support the upgrading of residents’ water Systems through
generous subsidies. Health education campaigns must be funded to encourage (and perhaps even
financially incentivize) evidence-based water system recommendations, such as the cleaning of
domestic water reservoirs every two to six months to reduce the risk of diarrhea episodes. [Messier
et al, 2007] Over sixty years have passed since Nunavummiut transitioned to permanent settlement
into modern life.

Shouldn’t safe water be, like in the rest of Canada, an assumption by now — not a luxury?
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Appendix
Table 1
Population, number of households, and level of water/sewer access by community in Nunavut,
Canada. [Small Drinking Water Systems: Who Does What in Nunavut?; Hamlet census subdivision

data, 2016]
Level of
. 2016 Census Data Water/Sewer
Community -
Access
Population Households

Igaluit 7,740 2,745 D
Rankin Inlet 2,842 795 D
Arviat 2,657 600 C
Baker Lake 2,069 580 C
Cambridge Bay 1,766 540 C
Igloolik 1,682 370 C
Pond Inlet 1,617 355 C
Kugluktuk 1,491 430 C
Pangnirtung 1,481 415 C
Cape Dorset 1,441 365 C
Gjoa Haven 1,324 285 C
Naujaat 1,082 205 C
Clyde River 1,053 250 C
Taloyoak 1,029 230 C
Kugaaruk 933 175 C
Coral Harbour 891 225 C
Sanikiluag 882 215 C
Arctic Bay 868 210 C
Hall Beach 848 175 C
Qikigtarjuaq 598 175 C
Chesterfield Inlet 437 120 C
Whale Cove 435 115 C
Kimmirut 389 115 C
Resolute (or Resolute Bay) 198 65 D
Grise Fiord 129 55 C

*Service level key:

A = Norne: residents collect water from traditional natural sources; manually haul-away waste

B = Community watering point: residents collect treated water at this location

C = Water/sewer haul service: residents sign up for sewer pick-up and water delivery, at home
location

D = Piped infrastructure delivers running water at home, wastewater collected through piped system
E = Individual wells and septic systems: Each home is served by an underground well and septic
system
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AHAJIM3 TEXHOJIOI'U YTWIN3ALUU BYPOBOI'O PACTBOPA
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AHHOTaIUA
B naHHO# cTatbe W3y4eH METOJ| YTHIIM3AIlMU OTPaObOTaHHOTO OypoOBOTO pacTBOpa HIIU
[IJIAMOBOM CYCIIEH3MHM METOJ0M OOpaTHOM 3aKkauku B IUIACT. bblna mpoaHanuM3upoBaHa
uHpopMarus o K1accuguKanuu OypoBBIX PACTBOPOB, a TakkKe (PYHKUIUSX, KOTOPBIE PacTBOP
BEITIOJTHSIET BO BpeMsi OypeHusi. BeisiBiieHa 1 000CHOBaHa 3KojIorHueckast Hed(pPeKTHBHOCTD
YTHIIM3ALMH ¢ TOMOIIBIO TAHHOM TeXHOJOTWHU. JlaHbl peKOMEH AU M0 YTUIIM3ALNH.
KiroueBsble ciioBa:
[IITaMOBasi CYCIICH3Hs, 0OpaTHasl 3aKayka, PEUHIKEKIH, TEXHOJIOTUS YTUIH3AINH .

ANALYSIS OF DRILLING MUD UTILIZATION TECHNOLOGY
A. A. Belozeroy, S. A. Dzaparov, B. A. Korotaev

Murmansk State Technical University, Murmansk, Russia
radar9651@mail.ru, stepan.dzaparov@mail.ru, korotaevba@mstu.edu.ru

Abstract
In this article it was analyzed the driling mud utilization technology. The information about
types and functions of mud was described too. Ecological inefficiency of this utilization
method was proved. There are some recommendations about technology using.

Keywords:
sludge suspension, reinjection, utilization technology.

B nmanHOM wWccienoBaHWM OBUTH  PAacCMOTPEHBI OCHOBHBIE AaCIEKTHI, Kacarolecs
yTHIIM3aluH 0TpaboTaHHOTO OypoBOTO pactBopa. Llenb mpoekra COCTOUT B aHATM3€ COBPEMEHHOTO
METOJ]a YTUIU3AllUK, KOTOPBIA HE SBISETCS JKoioruuecku dSddexruBHbIMU. JlanHas paborta
SBJSIETCS 0CO00 aKTyalbHOM 11 APKTHYECKOTO pPETMOHAa, T.K. MpH Hedre- M Ta30700b1Ye B
ApkTuke TIOHamOOsTCs Oonbume 00BeMBl OypoOBOrO pacTBOpa, KOTOpbIE HYKHO OyneT
YTHIIA3HPOBATH d(PHEKTHBHO.
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Ha miepBom 3Tamne paboTsl OBUT pacCMOTPEH caM OOBEKT MCCISIOBAHMS — OYpOBOI pacTBOp,
TaKe OBUIM HW3Y4EeHBl €ro BHUJbI W OCHOBHBIC GyHKIHH. COrnacHO y4eOHBIM IOCOOHSIM,
BBIJICTISIETCS. TpU BUJA OYypOBBIX pacTBOPOB: Ha BOJHOM, YIIIEBOJOPOAHONW W a’pUpPOBAHHOMN
OCHOBaX. YHHBEPCAIBHOTO OypOBOTO pacTBOpa HE CYIIECTBYET, IMOITOMY NpU OYpeHHH THI
pacTBOpa BBIOMpPAETCS MCXOJNSl U3 TEOJIOTHYECKUX YCIOBUU. BakHBIMU (DyHKIUSMH, KOTOPBIMU
oOmanaer OypoBOil pacTBOp, SIBISIOTCA CO3JaHHME NMPOTHBOJABJICHUS Ha IJIACT, OYMCTKA 32005 OT
BBEIOYPDEHHOH TOpOJbl (IDIama), co3gaHue (UIBTPAIIMOHHONH KOPKH, a TakkKe CMas3blBaHUE U
oxnaxkaenrne 0ypoBoro mHCTpymenTa. [Anannes, 2000]

Ha BropoMm »5rame Oblia wH3ydeHa MOMyNspHAas, HO JKOJOrHYeckd Hed(PpeKTuBHAS
TEXHOJIOTUS YTHIIU3AIlMU, KOTOpas MpeaycMaTpUBaeT 3akauKy OTpaOOTaHHOTO OypoOBOTO pacTBOpa
B IUIACT, KOTOpas HOCHUT Ha3BaHue «PeummkekimmH» (oOparHas 3akauka). BrepBbie oHa Oblia
ucnonb3oBaHa B Hadaine 90-x romoB komnanuen «bputum Ilerposneym» Ha MOpCKHX
HedrenoopBatonmx miatdopmax. CyTh JaHHOW TEXHOJOTHH COCTOUT B TOM, YTO TIPH OYpEHHU BCS
BBIOYpeHHAst TopoJia (IIT1aM) COJICPIKUTCS B CIEIUAIBHOM armapare — nuiaMoHakonuTene. Korma
OypoBbIe pabOTHl 3aKOHYEHBI, BECh IIUIaM OTIIPABJIAETCS B JPYIOM ammapar, KOTOPBIA Ha3bIBaeTCS
«IpOOUJIBIIMK», TA€ BCsl BRIOYpeHHAas mopoja u3Mmenpbyaercs 10 pazmepoB 100 MHUKpOH, B 3TO ke
BpeMsl BeCh OTpabOTaHHBIH OypoBOH pacTBOp XpaHUTCS Ha 1uiatdopme. Jlagee B ycTaHOBKE JUis
MPUTOTOBJICHUS [UIAMOBOM CYCIIEH3MH IPOUCXOJUT CMEUIMBaHWE OypoBOTO pacTBopa u
M3MEJIBYCHHOTO IIUIaMa, TOJydeHHasi CYCIEH3US C IOMOIIBI0O HACOCOB BBICOKOTO JaBIICHUS
N0JIaeTCsl B TUIACTHI Yepe3 pa3BeouHbIe CKBaKUHBI (puc. 1). [MaTepHeT-x)ypHan «Taitm FOHNTY]

Bubpocuro Cucrema
Obopyacsanue yCToR
CHBBNMHBI ANR

Pesepeyspot-
WABMOHBKONUTE AW

MIHe BMBTHYE CXUMA Knanast perynuposxm

HArHETYETENb WAAMSE NnoTOKa

Coprupososumoce
eubpocuro

Ycramoeks gna
NPUIOTOBAE HHA CYCNEHSHM

Obopyaocsanme ycTos
CHBAKMHSI QNR SANANKM

3ona obpatHoint
3BKANKM WNIMA

HarmeTare nsHeie
Sunerp HACOCH! BICOKOTO

assnenns

Puc. 1. Texnonornmueckas cxema «PeUmKeKII

Ha Ttpetbem sTarme ObUT POBEACH JTA00PATOPHBIH ONBIT, OCHOBHAS THIIOTE3a COCTOUT B TOM,
4yT0 Oy/leT MPOMCXOAUTH 3arpsi3HEHHE paiioHa yrunusanuu. [ moATBep KICHHS THIOTE3bl ObLI
MIPUTOTOBJIEH OYypOBOW pacTBOp COITIaCHO peuentype (OypoBOil pacTBOp Ha BOJHOW OCHOBE C
n00aBJIeHHEM TIJIMHOIMOPOIIKA, XJIOpUJAa Kajus, T'WJIPOOKUCH HATPHs, CMa30uHOM [00aBKU U
MIEHOTACUTEIIsA), KOTOPBIM ObLI 3aXOPOHEH IO TOJIICH MOPOJ B CHEHUAIBHON TpyOe, TeM caMbIM
MOJAENUpyYys paioH yruiau3anuu. Tpyda Obuta paBHOMEpHO mpomnephopupoBaHa uYepe3 Kaxabli
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CaHTHMETp IO BCEH JUIMHE, MOCIE Yero B IMOJIyYeHHBIE OTBEPCTHSl OBLTM BCTaBJICHBI CaMOPE3bI,
KOTOPBIC BBITIOJHSIOT POJIb AJIEKTPOAOB. Tak Kak OypoBOM pacTBOP COACPIKUT B ceOE COJIb (XIIOPHT
KaJlusi), TO OH OYJeT SIBJIATHCS MPOBOJIHUKOM, ITOATOMY U3MEPSIA JIEKTPUUECKOE COITPOTHBIICHHE Ha
KaXJIOM ypoBHE c momouplo mnpubopa 114324 u mnepeBoas 5TO 3HAUYEHHE B YAEIBHOE
COMPOTHUBIIEHHWE, MOXXHO OyIeT B HTOre Y3HATh KOHIICHTPALUIO 3arps3HUTENSI C MOMOIIBIO
cnienuanbHbIX muarpamm (puc. 2). [[axuos, 1982]. OmbIT mMpoBOAWJICS B TCUCHHE MECSIa MPH
KOMHAaTHOM TeMrmepaType.
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Puc. 2. Jluarpamma niepeBozia yeJIbHOTO CONPOTUBIICHHUS BEILIECTBA B €0 KOHLIEHT PALIMM (XJIOPHIbI)

KoHueHTpauus r/n

0 1 2 3 4 5 6 7 8 El 10 1 17 13 14 15 16 17 8 19 20 21 22 23 24 25 2% 27 28 29
YPOBHU

=12 anpens ===12 maprta

Puc. 3. KoHneHTpaimy cony B MEpBbIi U MOCIETHIN THU
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Ha ugerBepToM 3Tame ObLI NMPOM3BEIEH aHAIM3 JaHHBIX 3@ BCE BpeMs ONBITa. AHaIU3 ObLI
BBINIOJIHEH B mporpammHuoii cpeae Wolfram Mathematica. IloayueHHbIe 1aHHBIE TOBOPSIT O TOM, YTO
OCHOBHOHM  3arpsi3HUTENb (XJIOpUJ KaJlMsg) paBHOMEPHO paclpelenuics 1Mo Tpyoe, uTo
MOATBEPKAACT TCOPUIO HEIPPESKTUBHOCTH TEXHOJIOTUU YTHIIM3AIUIO METOIOM OOpAaTHOM 3aKaYKH B
mact (puc. 3.). s mpoBepku ObLIO PEIIeHO YpaBHEHUE KOHBEKTUBHOU TU(Qy3nuH, TOCTPOCH €ro

rpauk ¥ B KOHIIC IIOJMYYe€H HWTOTOBBIM TIpauK, COBMEURIOIMX JIAOOPATOPHBIE JaHHBIE U
MOJIY4CHHBIC MTPH PELICHUN ypaBHEHUS KOHBeKTHBHOU muddy3uu (puc. 4.).

Tpauma r/n

KoHueH
-

\_\
g

\' D |\

11 13

YPOBHWU

IKCMEPUMEHTA/IBHBIE JIAHHBIE == TEOPETUMECKUE [IAHHbIE

Puc. 4. ConocraBneHre qJaHHBIX

Ha nocnennem 3tarne ObuiM pou3BEACHBI 1a00pAaTOPHBIE UCCIIEIOBAHUS AJISl OIIPENIEICHUS
MPOLIEHTHOTO cojepkanus 3arpssHuteneid Ha 100 T mouBbl. B uTore, conepkanue 3arpsa3HUTENEH
YBENIMYUJIOCh B HECKOJBKO pa3, JOXOMs [0 OIACHBIX 3HaueHWH (MpU MaHHBIX 3HAYCHMSIX

COJIep’KaHUsI XJIOPUJIOB B TOYBE HAOJIONAETCSl 3HAYMTENbHBIE MPOOJIEMBbl I MpPOpacTaHUs
CEJICKOXO3AHCTBEHHBIX KYNbTYD).

Tabmuma 1
Pe3ynbraThl 1a00paTOPHOTO MCCIICAOBAHMS TOUYBBI «I0» U «I10CIIE» IKCIIEPUMEHTA
AHaJIHM3 MOYBBI Ha XJIOPHIBI AHaJI3 MMOYBbI Ha IIEIIOYHOCTh
Conepxanue Cl Conepxxanue OH
70 nocie 710 nocie
0,06 % 0,20 % 0,25 % 0,30 %
VBenuuenue B 4 paza VBenuuenue B 2 pasa

B 3aximrodeHne Hy)KHO CKa3aTh, YTO YTUJIU3AIUA JTaHHBIM METOJIOM BO3MOKHA TOJBKO MPHU
npeaBapuTeabHoi 00paboTke OypoBoro pactBopa. OOpabOTKYy BO3MOXKHO OCYLIECTBUTH JIBYMS

CIoco0aMu: TCPMHUYCCKUM WA XUMHYCCKUM. Tarke BO3MOXKCH BapUaHT HUCIIOJIb30BaHUMA
OMOJIOTMYECKH pasiiaraMbiX KOMIIOHCHTOB-aHAJIOI'OB.

36



IIpobremvr Apkmuueckoeo pecuona
Jlureparypa

AHnamnves, A. H YyebHoe mnocobOue wHHXKEHEpa N0 OYpOBBIM pacTBOpaMm: y4eOHHK /
A. H. Anansbes. - Bonrorpan: nsnarensctBo «MHTeprenmn Kacn ®mronnsy», 2000. - 140 c., ui.

Jlaxnoe B. H. VHTepnperanusi pe3ylbTaTOB TeOPU3MUECKUX WCCICIOBAaHUN pa3pe3oB
ckBakuHBI: yueOHUK / B.H. JlaxHoB. - MockBa: n3narensctBo «Henpay, 1982. - 448 c., ui.

Humepuem-ncypnan «Taum FOnumpy, ctates «lIpumeHeHne oOpaTHOW 3aKayku OypOBBIX
OTXOMOB C MENbI0 yTHim3anuun» // HaydHo-meTomudeckuil >kypHaT / [DIEKTpOHHBIN pecypc|
http//Awww.timeunit.ru/company/publications/231/

DOI: 10.25702/KSC.978.5.91137.375.7.37-42
VIIK 543.42 + 543.613.3

NIAEHTUOUKAIUN TOKCUYHBIX KOMIIOHEHTOB B
HM3KO3AMEP3AIOIUX CTEKJIOOMBIBAIOIIUX KUIAKOCTAX IJIsA
ABTOTPAHCIIOPTA

/. C. Hexopoweea, X. b. Tazu-3a0e

FOropckuii rocynapcTBeHHBIM YHUBEPCUTET,
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AHHOTaIUA
B pabore mpencraBieHbl akTyaJlbHbIE METOIWUYECKHE TMOJXOJbI K OIMPEICICHUI0 BOJHO-
CHUPTOBBIX pacTBOPOB B OOBEKTaX OKpYXamoliel cpeasl. B xome mpoBeneHHOTO
uccienoBanust Obuia paspaboraHa «MeToauka (METOJ) HM3MEPEHU MacCOBOH JOTHU
M30MPOIaHoJIa, METAHOJA M JTaHOJa B MPo0ax CHUPTOCOMEPKANMX BOJHBIX PACTBOPOB
MeToIoM HH(ppakpacHo# ciekrpomerpun» MY 08-47/360, koTopasi mO3BOJSIET HCCIEA0BATh
0e3 MmMpoOOMOATOTOBKH CpEICTBA MO YXOAY 3a aBTOTPAHCIOPTOM Ha BOJIHO-CIIHPTOBOM
ocHoBe B koimuectBe 0,1 M ¢ mpousBoauTenbHOCThIO 110 S50 um3MepeHHil 3a 4ac B
CIEeYIOIMX AMana3oHax KOHUEHTpauui: MeraHon — or 1 mo 30 % wmacc., 3TaHon u
m3omnpomanon — ot 1 1o 40 % macc. B pe3ynsrate MOHUTOPUHTA OBLIO YCTAHOBJICGHO, YTO
CpelCcTBa MO YyXOAYy 3a aBTOTPAHCIIOPTOM Ha BOJHO-CIIUPTOBON OCHOBE ITOCTaBJISIIOT B
OKPYXAIOLIyl0 MPUPOJIHYIO CpEeAy H3OMPOINMIIOBBIM CHUPT B BHUJAE BOJHBIX PACTBOPOB C
KOHLIeHTpauuel ot 6 1o 54 % macc., a Takke METUJIOBBIN CIUPT B BUJIE BOAHBIX PACTBOPOB
C KOHIIeHTpauuen ot 12 10 26 % macc.
KiarwueBbie ciioBa:

aHaJ M3 XUMUYECKUU, HWHPpaKpacHas CIEKTPOMETPHUs, CHUPTHI, CPEACTBA aBTOXHMHUHU,
BOJIHBIC PACTBOPHI, MOHUTOPHHT.

IDENTIFICATION OF THE TOXIC COMPONENTS IN ANTI-FREEZE
WINDSHIELD WIPER FLUID FOR MOTOR VEHICLES

D. S. Nekhorosheva, H. B. Tagi-zadeh

Yugra State University, Khanty-Mansiysk, Russia
nehorosheva30@gmail.com
Abstract
The work presents actual methodological approaches to the determination of water-alcohol
solutions in environmental objects. In the course of the study, a "Method for measuring the
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mass fraction of isopropanol, methanol and ethanol in samples of alcohol-containing
aqueous solutions by infrared spectrometry” MU 08-47 / 360 was developed, which makes it
possible to investigate, without sample preparation, vehicle-care products on a water-alcohol
basis In the amount of 0.1 ml with a capacity of up to 50 measurements per hour in the

following concentration ranges: methanol - from 1 to 30% by weight, ethanol and
isopropanol - from 1 to 40 % by weight.
Keywords:

Analysis of the chemical, infrared spectrometry, alcohols, means of autochemistry, aqueous
solutions, monitoring.

BBenenune

B mHacrosimee Bpems ngaHHas TeMa akTyalbHAa B CBS3U C CYIIECTBYIOICH MpoOIeMoin
OTNIEPAaTUBHOM W HANEKHOW HWICHTHPUKAIIMK JIETyYHMX COCIWHEHUU (Hampumep, CIHPTOB,
apoOMaTHYeCKUX KOMITIOHEHTOB CBETJBIX TOIUIUB M T.JI.) B COCTaBE MHOTOKOMITOHEHTHBIX CMECEH.
KauecTBeHHBIN U ONIEpaTUBHBI MOHUTOPUHI OPraHUYECKUX 3arpsi3HUTENICH HEpa3pbIBHO CBSA3AH C
co3fmaHueM Oojiee TPOCTBHIX M YYBCTBUTEIBHBIX METOJOB KOHTPOJISA, TMO3BOJSIONMX C BBICOKOM
TOYHOCTBIO IPOU3BOAUTD IKCIIPECC-AHAIU3.

Pesynbrarom paboThl Ha JaHHYIO TeMy CTaja pa3paboTka METOAMK U YCTPOMCTB
OTpeeNieHus], peIHa3HAuUCHHbIE JJISl DKCIIPECCHOW M HA/EeXKHOM OLIEHKH 0Oe30MacCHOCTH CPEICTB
aBTOXMMHH, a pa3padOTaHHOE YCTPOWCTBO OTJIMYAETCS OT AaHAJIOTOB 00OTPEBaEMOCTHIO,
OPUTHMHAJIIBHOW KOMITOHOBKOW Ta30BOM M3MEPUTENBHOM sueviku g peructpaunn MK-cnekrpos ¢
ONTUKOM M3 BOJOCTOMKOIO ONTHYECKOTO MaTepualla, a TakKe CHCTEMOM HIPULIEBOTO BBOJA
KUJKUX TPo0, YTO MOATBEPKIAACTCS MONTY4EHHBIM HaMHd TATEeHTOM Ha TOJIE3HYIO MOJIENb
[[Tat. 160148 Poccuiickas eneparusi].

B kauectBe HauanbHOTO OOBEKTa HccielIOoBaHUs ObLIM BHIOpaHBl COUPTHL. B Hacrosiiee
BpeMsi JUIsl ONpeAeNieHHus CIOUPTOB MPUMEHSIOTCS METOJ Ta30BOM  xpomartorpaduu ¢
HECEJICKTUBHBIM JETEKTUPOBAHUEM, METOJI XpOMaTO-Macc-crnekrpomerpuu u MK-crekrpockonuu B
xuakor paze merogom HITBO Ha kpucTaiie ceneHuia uHKa.

IMapod asublii aHam3 xuaKkuX cmeceid MetoaoM UK-cnekrpockonumn

C pacumpenueM cdepbl IPUMEHEHUs] CHUPTOB pacTeT HaCyIHas HEOOXOAUMOCTh KOHTPOJIS
naHHbIX BemiecTB. OleHKa 0e30MacHOCTH AIKOTOJBHBIX M OE€3aJIKOTOJIBHBIX HAITMTKOB, CPEICTB
ObITOBOM M aBTOXMMHH, XHUAKAX (papMalleBTUUECKHX CPEACTB, a TakKe Ui aHAJTUTUYECKOrO
KOHTPOJISI JIETYy4UX TOKCMHHBIX BEILECTB B OHOJOTHYECKUX JKUJKOCTSX M BBIICICHHUSIX UYElIOBEKa
TpeOyeT KayeCTBEHHOIO U ONEPAaTHUBHOTO MOHUTOPUHIA OPraHMYECKUX 3arpsI3HUTENEH.

Metoaunueckass 0aza ompenelieHUsi U KOHTPOJIA CIHUPTOB B Pa3IMUHBIX cpelnax TpelyeT
JanpHelel pa3paboTku. [loBceMEeCTHO MPUMEHSIONMECS HECENIEKTUBHBIE METO/bl OMpPEICTICHUS
KOHIICHTpAI[MU CIUPTOB B BOJIHBIX pacTBopax [Makaposckas, 2006] u Bojsl B criupte [TpeThsiros]
MMEIOT 3HaYMTeNbHbIe OrpaHnuYeHus. B HacTosiee Bpems Haubosee MHMPOKO MPUMEHSETCS METO]T
razoBol  xpomarorpa¢uu C HECEJNEKTUBHBIM  JICTEKTUPOBAHUEM, METOJ XpOMaTO-Macc-
cnektpomerpuu [3apunos, 2008]. PazBuBaeTcs B HalpaBJIEHUH CEIEKTUBHOTO OIPEIEICHUS CITUPTA
B BOJHBIX pacTBOpax W Meroamdeckas 0a3a UK-cmexrpockonum [HexopomeB u ap., 2011], urto
CTaJI0 BO3MOXHBIM, TOJBKO IOCJIE MOSBIECHUS BOAOCTOMKIX ONTUYECKUX MaTepuanoB. OIHaKo IpH
MCCIIEZIOBAHUN OOBEKTOB C BBICOKUM COJIEpP’KaHUEM BOJBI M3-3a 00pa30BaHMs BOJOPOIHBIX CBSI3EH
OTHOCUTEJbHAs] TOTPEUIHOCTh OMNpEAeieHUsT MeTaHolla B BOJHBIX pacTBopax metogom UK-
creKTpockonuu Moxer jgocturate 10 % u Oomee. OgHUM U3 MyTe pemieHUs 3TOH MPOOIEMBI
ABJIAETCA MOBBIIEHUE TeMIeparypsl 10 50-60 °C.

DkcniepuMeHThl BhIMoHsuMCh Ha MK-®Dypbe-cniekrpomerpe Nicolet iS10 FT B muamasone
4000-650 cm' ¢ mcmonp3oBaHHEM rasoBOil KIOBETH (ONTHYECKHH myrs 50 MM) C OKHAMH H3
cenenua nuHka [[1at. 160148 Poccuiickas ®enepartusi].
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Ha puc. 1 moka3ana cxema yCTpOHCTBA, KOTOpPOE IPEACTABISAET COOOH 000TpeBacMyrO
ra30BYl0 CIIEKTPAJIbHO-U3MEPUTENbHYIO  SYEHKY, BBINOJHEHHYIO C IPUMEHEHHEM TaKoro
COBPEMEHHOIO BOJOCTOMKOIO ONTHUYECKOTO MaTepuana, KaK CEJIEHHWJ IIMHKa M OCHAaUICHHYIO
WHXKEKTOPOM JIS IIITPUIIEBOTO BBOA XKUIKUX U Ta3000pa3HbIX POO.

Pexomenayembie o0beMbl mpo6: B xuaxoM coctossHuu 0,1-1 Mk, B razoBoit ¢aze 100-
1000 mxi1.

Ulrpyr 10
BrIX0I HHEPTHOTO rasa u IIpo6a
TIPOGHI MIOCIIE aHATH3A [ | | (ras, ®umxocts)  Bxon mHepTHOTO rasa
yriyonesne
e Dnactiaaas membpara 9

TEPMOIEMEHT 6

* R ‘ R Beox npoGsl I

Vrybnerre 11 IaT4HK TEMITePaTypsl 7

Puc. 1. Cxema UK-criekTpomeTprueckoit siuerku (Bus cOOKY)

[lo cpaBHEHHIO C METOJOM Ta30BOW XpomodoTorpaduu OCHOBHBIMH MPEHMYINECTBAMU
MPUMEHEHHUS JTAHHOTO YCTPOMCTBA SIBJISIOTCS: MOJHOE OTCYTCTBHE MPOOOMOATOTOBKH; MPOCTOTA
KOHCTPYKIIMH; YBEITMYECHHE MTPOU3BOAUTENLHOCTH B 5 1 O0siee pa3 UM BO3MOKHOCTh aBTOMATH3ALIHHI
aHalln3a BBOJa Hp06 MyTEM MOAKITOYCHU A CepHﬁHO BBIITYCKA€MBIX AaBTOMATHYCCKUX 103aTOPOB IJIA
ra30BbIX XpoMarorpadoB u yBennueHue npousBoautenbHocTu 10 100-150 npob/gac.

3 - W
|\ .!JII)IWIH ﬁ
' i

Puc. 2. OnbrTHeiii oOpazen MK-criekTpoMeTpraeckoi siuekun
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— BonHoBoe yucno
4000 3500 3000 2500 2000 1500 1000 500

M3onponaHon 100%

-
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o ... Meranon100% . \‘\/\\»/
'

Puc. 3. UK-criekTpbl BOIbI U CIIMPTOB B MapoBoii aze mpu 50 °C

Mponyckaxne —
o

Jlnst BOBI XapaKTepUCTUUYHOW SIBJISIETCA T0Jioca momiomeHus 1635 cM™, orHOCsI@AsCS K
nedopMalMOHHBIM KoJIe0aHUSM THAPOKCUIIbHOM Tpymnmbl. JlaHHas mojioca He MepeKphIBaeTcs ¢
aHAJOTMYHOM Toyiocoi momiomenuss cnupra 1115 em. Jnst uaeHTHQUKAIMH CIHPTOB
MpeyIaraeTcst UCIOIb30BaTh MOJIOCY MOMIOMIEHHS BAJICHTHBIX Kosiebanuit cBs3u C-O a1 Metanona
1033 CM'l, g 3tanoia 1066 et u Ju1st u3omnpomnanona 954 u 1152 em

mu
an—
| Hesamepsaiowan
su—- CTEKIOOMBIBAIOLLAA HUAKOCTD
"Cubupb -30 0 C"
| (00O "Beptukans", 1. Bnagummp)

Mponyckarie

S}Uf

7“' HesaMepsamuJ.aﬁ
au CTEK/NI00MBIBAIOLLLAA HUKOCTb
50 "Bonra-30o0C"

1 (000 "Nonutopr", r. Mockea)

Mpornyckanue

| Hesamepsatowan

60~ CTEK/I0OMbIBAIOLLANA MUAKOCTD
! "BLIZZARD -250 C"

40 ("Novitech Oy", Finland)

Mponyckarue

4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800

Bonkosoe uncno (cu-1)

Puc. 4. UK-criekTpbl He3aMep3arolpX CTEKIOOMBIBAIOIIMX KIJTKOCTEH B TIAPOBOi (haze

B Tabnuie mpencTaBieH CHUCOK HE3aMEP3aIONMX >KUKOCTEH, B3ATBIX JJIS aHAIM3a, a
TalKe pe3ylsTaThl MX KaueCTBEHHOro aHanuza. [lpow3BoauTenu AaHHBIX KUAKOCTEH B COCTaBe
YKa3aJId TOJBKO M30MPOIMUIOBEIN CIUPT.

[lpu mpoBeneHnH aHaAM3a CPEACTB ABTOXHMMHU C IEJIBI0 UICHTU(UKAIIMY U MOHUTOPHUHTA
HU3KOMOJIEKYISIPHBIX CIUPTOB B 10 00BEKTax, MOCTYNMUBIIMX U3 PO3HUYHOM TOProBOM ceTH, ObLIO
YCTaHOBJICHO, YTO B 5 00BEKTAaX aHANM3a COJIEPKUTCSA METAHO, 3allPEICHHBIN JIsI UCIIOJIb30BaHMUSL.
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Tabmuma 1
Pe3ysabrarsl aHau3a He3aMeP3aloIMX KUAKOCTE i
Ne | HaumenoBanue [TpousBoauTens [ara u mecto KauecTBeHHbII
/11 otOopa mpooOsI aHaJu3
1 «Heszamep3saromas 00O «BepTukanby, Koraibim, N3onponanon
xuakocth -30 C 600001, rBragumup, OKTSIOpB-HOSIOPb
«Cubupp» yin.Crynenas I'opa, 1. 2017k
36A
2 «Hezamep3aroiast 000 KoraneiM, DTaHOoI
xuakocTh «Boinra -30» | «lonmutopr», 115407, & OKTSIOpb-HOSIOpPb
Mocksa, yi. 3aToHHas, 2017 &
n.22, ctp. 2
3 «CTeKI0OMBIBAIOIIAS O0OO TIIK «BukwH», Koraneim, DTa”on
xuaxoctb VIKing -20» 606000, Husxeropoackass | OKTSIOpb-HOSIOPb
o0macts, . J3epKUHCK, 2017 .
yi1. Peunas 5
4 | «BLIZZARD tuulilasin Novitech Oy, Tietajante 8 | Korasbim, Metanon
pesuneste 3uMHUI V20, 02130 Espoo, OKTSIOpBh-HOSIOPB
OMBIBaTENh -25C» Finland, mmmoprep OOO | 2017
«pucy» ,127410, Poccus,
I Mocksa, npoesn
Uepcroro, a.13, kopi. 4
5 «Kuarocth 000 «XumastocepBucy, | Koramsim, Mzonponanon
CTEKIIOOMBIBAIOIIIAS Pecniyonuka Tatapcran, | OoKTsOpb-HOSIOPH
[Tomoc bneck — JItoke - | . HaGepexusie YenHsbl 2017«
20C»
6 «Heszamepsaronmii OOO HIIO Koraisim, OTtaHon
ombiBaTenb cTekosl ANTI | «[lonuXuMTeXHOIOTHHNY, | OKTAOPH-HOSOPH
ICE -25C» 454012, Poccus, 2017 .
rUensounck Koneiickoe
mocce, Sm
7 «Heszamep3saromas 00O «ABTtoxumnpoekr», | Korausim, Meranon
KUJKOCTh ISt 109428, . Mocksa, 1-i1 OKTSIOpb-HOSIOpPb
OMBIBATENIS CTEKIIA Uucrtutyrckuit np-a, 1.3, | 2017 &
xoHuentpar Hi- Gear - crp. 10
50C»
8 «ICE CLEANER -30» 000 «mrieke — HuxueBaprosck, | Meranon
rapan™, 125310, . OKTAOpb-HOSAOpH
Mocksa, yi. Mypasckas, | 2017
.22, xopi. 2
9 | «ICE FREE -30» 00O «TexKonTakry, HmxueBapToBCK, | MeTaHON
117133, Poccus, r. OKTSAOpb-HOSOPb
Mockaa, yn. Akanemuka | 2017
Bapru, 1 4a, oduc 12
10 | «Effect plus -30» 00O «Jlena», . Mocksa, | HuxueBaptosck, | Meranon
Pszanckuii np., 1. 86/1, OKTSIOpb-HOSOPb
cTp. 3, nom. 416 2017 r
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3akiroueHue

B pesynsrate pabothl ObuM pa3pabOTaHbBl METOJAMYECKHE PEKOMEHIAIMH 10 aHan3y
CIUPTOB B CPEICTBAX AaBTOXUMHUHU.

beuta  paspaborana MK-cnekrtpomerpuueckas —s4elika JuIs  [OJIy4eHUs  CIEKTpa
JIEKTPOMArHUTHOTO U3Ty4eHHS KUAKOro o0pasla B ra3oBoi (ase.

PesynsraroM OT peanu3anuu OpoekTa OyaeT SBJIATBCS CO3AaHue METOANYECKUX
pPEKOMEHJAIMH 110 aHAJTN3Yy U YCTPOHCTBA JUIS MOJy4EHUE CIIEKTPa JIEKTPOMATHUTHOTO U3ITYdCHHUS
apOMaTHYeCKMX KOMIIOHEHTOB CBETJIBIX MOTOPHBIX TOIJIMB B ra3oBoil ¢asze. Tawke miaHupyercs
aTTeCTalMsl METOJUK aHAIN3a, 0(OpMIIEHUE NTAaTEHTHON 3allThl YCTPOHCTBA M BHEAPEHHUE KIOBET B
nabopaTopuy XMMHYECKOTO aHaIHn3a, KOTOPBIE BXOMIAT B COCTAaB IPEANPHUSTHM -TIPOU3BOANTEICH
CPEACTB aBTOXMMMHM, AIKOTOJBHBIX HAlUTKOB U (apMalleBTUUECKOW MPOIYKIHMH; JIaOOpaTOpHH
KoHTpoJupytoumx BenomcTB (MBI, PocmoTrpebnan3op u T.71.); HE3aBUCHUMBbIE aHAIUTHUYECKUE
naboparopun; 1a00paTOpUH BHICIIMX YUIE€OHBIX 3aBEICHU; KOMITAHUH -TIOCTABIIMKA WHOCTPAHHBIX
u oredyecTBeHHBIX MK-criekrpomMeTpoB.
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OCOBEHHOCTH BBIJAEJEHUA U KYJbTUBUPOBAHUSA
MHUKPOOPI'AHU3MOB POJA AZOTOBACTER M3 HEKOTOPBIX ITOYB
APKTUYECKOI'O PET'MOHA

A. 1O. Hykonosa

IleTpo3aBoackuii rocynapCTBEHHBIN yHUBEpCUTET, I. Iletpo3aBonck, Poccust
a.nukolova@yandex.ru
AHHOTALHA
B nmanHO# cTaThe paccMOTPEHBI CIIOCOOBI BBIJCICHHS MUKPOOPraHu3MoB poja Azotobacter
u3 nouB Kapenuu - TeppuTOpUH, OTHOCSIICHCS K APKTHYECKOMY PETHOHY, a TAKKE CIIOCOOBI
KYJIBTUBUPOBAHUS JAHHBIX MUKPOOPTaHU3MOB.
KarueBbie ciioBa:
Azotobacter, mouBenHass MEKpoquIopa.
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PECULIARITIES OF MICROORGANISMS DISTRIBUTION AND
CULTIVATIONIN THE AZOTOBACTER GENUS ISOLATED FROM SOME SOILS OF
THE ARCTIC REGION

A. Yu. Nukolova

Petrozavodsk State University, Petrozavodsk, Russia
a.nukolova@yandex.ru
Abstract
In this article, methods for isolating microorganisms of the genus Azotobacter from the soils
of Karelia-the territory belonging to the Arctic region, as well as the methods of cultivation
of these microorganisms are considered.
Keywords:
Azotobacter, soilmicroflora.

Beenenne

IlouBbl ApkTHyeckoro peruoHa (opMHUpPYOTCS B cHeU(UUECKUX KIMMAaTHUYECKUX
YCJIOBUSAX M XapaKTepU3YyrOTcs cIa0bIM pa3BUTHEM NOYBEHHOTO npoduis. Ilpu ciaboBsipaskeHHOM
€CTECTBEHHOM CaMOOYMIIEHUHM B HHUX OBICTPO aKKyMYIHPYIOTCS KCEHOOMOTHUKH Pa3IUYHOIO
npoucxoxkaeHus. Kak ciencrBue 3arps3HeHUs MOYB, HAONIONAIOTCS HEOOpaTuMble H3MEHEHUS WX
dusnyeckux, QU3NKO-XMMHYECKMX M MHMKPOOMOJOTMYECKUX XapaKTepUCTHK, YTO 3a4acTylo
CKa3bIBaeTCS Ha YpOXKalHOCTU CEJbCKOXO3SHCTBEHHBIX KynbTyp. Hambonee pacmpocTpaHeHHBIMHU
MPEACTaBUTENSAMU TMOYB  APKTHYECKOTO pPErHOHa (MCKIIOYEHHE COCTABIISIIOT KHUCIBIE I1OYBBHI)
SBISIIOTCS BUABI poaa Azotobacter:A. chroococcum, A. agilis, A. vinelandii u apyrue. Azotobakrep
OTHOCHTCS K CBOOOJJHOKHMBYLIIM OaKkTepusM, y4acTByeT B IpoIleccax a30TO(UKCAIINU U TIEPEBOIUT
ra3000pa3HbIi a30T B PAcTBOPUMYIO (OpMY, TOCTYITHYIO Uil pacTeHuil. AsoTdukcupyromas
crocoOHOCTh Oaxrepuii poma Azotobacter waxomutcss B mpexenax 15-20 mr asora Ha 1r
nOTpeOIsIEeMOr0 OPraHWYECKOTO0 BEIIECTBA. 3a CYET MHUKPOOHOH a30TO(HUKCAIIMK IOBBIIIACTCS
IUIOIOPOJIME TIOYB M MOITOMY MPEICTaBUTENN poja Azotobacterdacto MCIob3ylOTCS B CEIBCKOM
X035 CTBE /ISl TTOTydeHUs1 OMOynoOpeHHil.

MarepuaJjibl 1 MeTOAbI

1. Omobop npob noussl u noces Ha NuMamenbHvle cpeobl

Ha Tepputopun  CylaXropckoro COpTOMCHBITATEIBHOIO  YJacTKa  IPOU3BOAMIICS
0oTOOpOOpa3IOB IMOYB B CTEPUIIbHYIO mocydy. /[l MojgydyeHusl CTaTUCTUYECKH JIOCTOBEPHBIX
pE3YIBTaTOB C KaXI0W NPOOHOW miom@Aau OTOMpaluch OT Tpex A0 Jecatd mpod. Yactsb
O0TOOpPaHHBIX MPOO cesTi Ha TBEpAYI0 muTarenbHyio cpeay (Cpeda mnotHas Jubu Cocmas (B
rpaMmMax Ha | AM JUCTHJUIMPOBAHHON Boxbl): MaHHHUT - 20,0;. cMecb MHKpPOAJIEMEHTOB IO
®denopoy - 1 cm; arap - 20,0 r) HEemocpeACTBEHHO MOCie 0TOOpa, YaCTh XPAHUIIU B XOJOAMIbHUKE
npu Temnepatype +4-5 °C.

[lpu moceBe MOYBBI Ha MOBEPXHOCTH IJIOTHBIX Cpell (Ha KapToQenbHBINA arap) Ha Yallkax
[letpu 00pa30OBHIBATUCH HM30JUPOBAHHBIE APYr OT Jpyra KOJOHUU MHKPOOPTaHU3MOB. Jlms
ITOJYYEHUSI YUCTON KYIBTYpbl MaTepHal, B3SThIA NETJIEH U3 OTAEIbHON KOJIOHWH, IEPEHOCHIIA HA
AJIEKTUBHYIO MUTATENbHYIO Cpey DIION U PaBHOMEPHO paclpeAessuii IIaTesIeM 0 IOBEPXHOCTH.

2. 3axnaoka “cmexon oopacmanus’”

JIns u3ydeHus: pa3BUTHS MHKPOOPraHHW3MOB poja Azotobacter HemocpeaCcTBEHHO B IMOYBE
MCIIOJIB30BAJICS. MUKPOCKOITMYECKHIT METOJ MOYBEHHOM MUKpOOWONOruu - “cTexna odpacTaHus’’
(Xonoausiid, 1930). [laHHBI MeTOX MO3BOJIAT OTCIEIUTH PACIPECIIEHHE MHUKPOOPraHU3MOB B
NpUPOJHOM  cpene  obutaHus, ¢GopMy U  pasMep TIPYINIUPOBOK MHKPOOPraHHU3MOB,
B3aMMOOTHOIICHUSI MUKPOOPIaHHU3MOB B COOOIIECTBE.
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Juis 5TOr0 B HEOOJIBIIOM MOYBEHHOM pa3pes3e OJHY M3 CTCHOK 3a4HUINAIH Ui 00pa3oBaHUS
BEPTUKAJIBHOW ILETIM, B KOTOPYIO IOCIE 3aKIaJbIBAIM CTEKIA C MUTATEIbHOW CpeJlIod, IIOTHO
MPHKaB UX K ITOYBE.

JlaHHBIN METOJ paCCYMTHIBAET HA TO, YTO B MOYBE JOCTATOUYHOE KOJMYECTBO BJIATH ISl TOTO
4TOOBI TIOKPHITH TOYBEHHBIM PACTBOPOM CTEKIIO, YTOOBI Ha €r0 MOBEPXHOCTH CMOTIH MPHJIAITHYTh
KOJUIOMJHBIE YaCTMYKH OPTraHMYeCcKOro M MHMHEpPAJIBbHOIO MpOoMCXoXkJaeHus. B Tawxoii cpene
MOCEJSIIOTCS. W aKTUBHO DPAa3BHBAIOTCS MHKPOOPTaHHM3MBI C OOpa30BaHMEM XapaKTEPHBIX IS
JTAaHHOTO THUIIa TOYB MUKPOTICH3aXKEN.

Pe3yabrarsl 1 00Cy:KIeHUE
BeiienieHHble YUCTBIE KYIBTYpbl HIACHTH(GUIIMPOBAINA IO KOMILIEKCY MOPQOIOTUYECKUX,
TUHKTOPUAIBHBIX, OMOXUMUYECKUX U KYTBTYpaTbHBIX MPU3HAKOB B COOTBETCTBUH C aJTOPUTMOM
Onpenenurenst Oakrepuii bepmku (1997). Peructpanuu moanexaid SKOJIOTMYECKA 3HAYMMBIC,
KOJINYECTBEHHO YYHUTHIBAEMbIE, TCHETHMYECKH JeTePMHUHUPOBAHHbIE (TOJM- W MOHOTCHHBIE)
npu3Haku. Hanbomnee nocTynHble W3 HUX MpUBEIEHBI B TabmuIe 1.

Tabauia 1
Cxema perucTpalliy BbIJCJICHHBIX YHCTBIX KYIBTYp MHUKPOOpPraHu3MoB poja Azotobacter
Ne Perucrpupyemblii npusHaK Cnocod oueHkn
1 TunuaHOCTH MOPQPOTOTHUECKHUX, Ha cpenax MIIA, MIIb, okcua3Has
KYIIBTYPQJIbHBIX, THHKTOPHAJIbHBIX, npo6a, okpacka o I'pamy, Byppu-
(U3U0IOrMYECKUX CBOMCTB I'mucy, cBeToBas u uundposas
MUKPOCKOIIUS.
2 depmeHTaHS YITIEBOIOB Cpensl [ucca ¢ caxapamu, ycBOCHUE
Kpaxmasia
3 Kunerunka pocra Ha )KUIKUX U Ha cpengax MITA u MIIb nio
arapuM30BaHHBIX IUTATEIbHBIX CPEax OOIIETIPUHSATHIM METOAUKAM

Jnst u3ydeHuss OMOXMMHYECKHX TPU3HAKOB BUJAOB B Tpenenax pona ucrnonssyor JJIC
cpembl ¢ ymieBogamMu. B mpemenax poaa  HaOmromaercs  cieayromas auddepeHIupoBKa:
A. chroococcum ycBamBaeT KpaxMalsl ¥ OpraHudeckuii ciupT MaHHUT. A. beijerinckii — He sBiseTcs
OMOXMMHUYECKH aKTHBHBIM IO JaHHBIM ymieBogaM, A. vinelandii — ycBamBaer Tompko crupt u
paMHO3y. Mcrnomnb3yembie Ui UICHTH QMKAIIMKA BHJIOB PU3HAKK IIPUBECHBI B TaOIHITy 2.

Tabnuma 2
Buoxumunyeckne npu3HaKu OCHOBHBIX BHIOB poaa Azotobacter
Tpusnax | A. chroococcum | A beijerinckii | A. vinelandii
Hcnonp3oBanue yeBogoB
Kpaxman + - -
MaHHuUT + - +
PamHo3a - - +

J1st co3nanus 3JEKTUBHBIX YCIOBUN U MOJYYEHUS] HAKOIUTENbHBIX KYJIBTYp a30TO0aKrepa ¢
LENbI0 W3Yy4EHHsI €ro CBOICTB HEOOXOJUMMO Y4MTBHIBATh, YTO Cpelbl Ul pocTa a3oTodakrepa
JIOJDKHBI 00513aTEIBHO COZIepKaTh yIeBOAbI (OOBIYHO IIIOKO3Y), CIIUPTHI U OPraHUYECKUE KUCIIOTHI.
Hdnst  ¢uxcauuu asora Tpedyercs MOJIMOAEH, KOTOPbIH MOKET OBbITh 3aMEHEH BaHaJIueM.
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A3zoTo0akTep HE MPOTEOJIUTHUYECKHI MUKPOOPTaHU3M, HO MOKET MCIIOJIb30BaTh HUTPAT, AMMHAK U
AMUHOKMCJIOTBI B KAYECTBE UCTOYHUKA A30Ta.

BriBOaBI

Boeiienennbie u3 mouB Kapenumu mrrammber Azotobacter oOmamaror sipko BBIpaKEHHBIM
NOJMMOPGU3MOM IO KOMILJIEKCY MOP(OIOTHYECKUX, (PU3HOJOTHYECKUX U OMOXMMHUUYECKUX
npu3HakoB. B xome paboTbl ObuIM OOHApYKEHBI MOJIUMOpP(QHBIE BapUaHTHl OakTepuil poja
Azotobacter Tpex BapuaHTOB: NAIOYKOBHUIHBIC, KOKKOBUAHBIC U caplioHOBUAHbIE. [ToMuMo 3TOTO,
ObuIn OOHApPYXEHBI BApUAHTBI C Pa3HOM CIIOCOOHOCTHIO YCBaMBaTh YIIEBOABI U BHJIbI, UMEIOLIIE
pa3HbIe TEMIIEPATYPHBIE OIITHMYMBI.

Ha ocHOBaHMM NOJyYE€HHBIX PE3YIETaTOB MOYXHO MOAM(PHUIIMPOBATH COCTaBbl MUTATEIbHBIX
CPEACTB M YCIOBHS KYIBTUBUPOBAHHS. DTO OCOOEHHO BaXXHO MPH paboTe C KYIETypaMH, KOTOPbIE
BBIICTISIFOTCS 3 SKCTPEMAITBHBIX YCIIOBUN OOUTAHMSL.
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Abstract

The article presents data on sources of pollution of surface waters of the Kola Peninsula and

water quality of single rivers. It is shown that a characteristic feature of river waters is the

increased content of heavy metal compounds in water. Pollution of river ecosystems with oil

products is less evident. The level of contamination of bottom sediments by the content of

petroleum products varies from "slightly contaminated™ to "dirty" and "very dirty".
Keywords:

rivers of the Kola Peninsula, water quality, bottom sediments, pollution level, oil products.

Beenenne

AHTPONIOTEHHOE BO3/ICHCTBHE Ha BOAOCOOpAaX pPEK HOCHT KOMIUIEKCHBIH Xapakrep |
3aTparuBaeT BCE KOMIIOHEHTHI JKOCHCTEMbl: aOMOTHYECKYI0 M OHMOTHYECKYI0 COCTaBIISIOILIYIO,
JIOHHBIE OTJIOKECHHS. 3arpsi3HSIONME BEIECTBA BHOCSTCS B BOIHBIE YKOCHCTEMBI CO CTOYHBIMHU
BOJIAMH DA3NUYHBIX NPEANPUATHHA, a TakKe B Ppe3yIsraTe XO3SHCTBEHHOW JEATEIbHOCTH Ha
BopocOopax. Ho HamOosblee 3arps3HEeHHE MOBEPXHOCTHBIX BOA MPOUCXOTUT NMPU XHMHYECKOM
3arpsA3HCHUH M OCEIaHUU MOJUTIOTAaHTOB B IOHHBIC ocanku [Hukanopos, bpeisrano, 2009]. UmenHo
JIOHHBIEC OTJIOKEHHSI UTPAIOT CYLIECTBEHHYIO POJIb MPU (OPMHPOBAHUU Ka4e€CTBA MOBEPXHOCTHBIX
BOJI, TIOCKOJIBKY OHU CITOCOOHBI HaKaIIMBaTh MOCTYNAIONME B BOJHBIE OOBEKTHl OPraHUYECKHE U
HEOPraHWYeCKHe COCAWHEHHUS, B TOM 4YHCIe Hanboiee ONMAacHbIe M TOKCHYHBIC 3arpsi3HSIONME
BEIIECTBA, CIIOCOOCTBYSI TEM CaMbIM OYHMILEHUIO BOIHOU cpenbl [PemerHsik, 3akpyrkuH, 2016].

Konbckuii mMomyocTpoB OTHOCHTCSI K YHUKAIBHBIM pernoHaMm Poccuu, rie Ha CpaBHUTEIBHO
HEOOJIBIIION  TIJIOMAM  CKOHIICHTPUPOBAHO OOJBINOE KOJIMYECTBO CaMBIX Pa3HOOOPa3HBIX
MECTOPOKACHUM TIOJNIE3HBIX HMCKONaeMbIX. B permone paspabaTeiBaloTCs U IepepadaThIBalOTCS
armaTuTOBBIC, HE(EIMHOBBIC, JKEIE3HBIE M PEIKOMETAJJIbHBIC pPYAbl, HUKEIb, Me/Ib, KOOAIET,
pa3IMyYHBIE CIIOIBI, KEpaMUYECKOE ChIPbE, OOJNMIIOBOYHBIN KaMeHb W Jpyrue marepuansl. Kpome
TOTO, YCTaHOBJICHA BO3MOXXHOCTH BBISIBIICHUS HOBBIX MECTOPOXICHHMH He(rH W rasza, a TaKke
docdaTHOTO W KEIEe30pYTHOTO ChIpbs, quitocoB u ap. [Hukanopos, Bpersrano, 2009; PemerHsk,
2010]. [pu sTom opMmupyeTcst TEpPUTOPUATEHAST HEOJHOPOIHOCTh ICTOYHMKOB aHTPOIIOTEHHOTO
BO3/ICHCTBUS HA BOJHBIE OOBEKTHI MCCIETYEMOTO PETHOHA.
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Ha tepputopuu Konbscxoro Cesepa cdopMupoBaioch IIECTh MPOMBINUIEHHBIX Y3J0B,
KOTOPBIE SIBJIAIOTCSI OYaraMd MHTEHCHUBHOI'O TEXHOTCHHOTO BO3JEHCTBMS Ha ITOBEPXHOCTHBIE BObI
(Ileuenro-3anonsapaunckuid, Koma-Mypmanckuii, Oneneropck-MoHUeropckuii, AmNaTUTCKO-
Kuposckuii, Frno-Kospopckuii, 3ameiikoscko-Kanmanakimckuit) [Hukanopos, Bpsisrano, 2009]. B
pes3ylisraTe OCBOCHHUSI TEPPUTOPHHU OHHU CIIOCOOCTBOBAIM BO3HUKHOBEHHIO KOIbCKOrO MMIaKTHOTO
paiioHa, B Impeleliax KOTOPOIO OCHOBHBIMH HCTOYHHMKAMHU 3arps3HEHUSI MOBEPXHOCTHBIX BOJ
SIBJISIFOTCSL METAJUTYPTH S, TOPHO-00bIBaroIas npomeiinieHHoCTh, ADC, TOL, mobbrya u Tpancmopt
ymeBoopooB (puc. 1). Ilporcxoaut 3HaUUTENBbHOE MOCTYIUIEHHWE Ha Onu3iexanmge BogocOops
PasTUYHBIX 3arpsA3HSIONMX BEIUNECTB, TAaKMX KaK, OKCHUIBl CEpbl, a30Ta, MblIb, OCH3(a)IHpeH,
COCMHCHHS HUKENS, PTYTH, AaTIOMHHUS, CTPOHIUSA, (QTOPHUCTBIM YIIEPOMA, PaIHMOHYKINIBI,
HedrenpoaykTsl, MeTanon u np. [Hukanopos, bpeisramo, 2009]. Bce sTto u mpemompenenuiio
aKTyaJIbHOCTh HACTOSILETO HCCIIEAOBAHMUS, HANPABICHHOIO Ha OIEHKY KadyecTBAa BOJABI M YPOBHS
3arps3HEHUs HeTempoyKTaMu JTOHHBIX OTIIOKEHUH pek Kosbckoro mosryocTpoBa.

O0beKThI UCCJIEJOBAHUS U HCTOYHUKH 3arPsi3HEHUSI MOBEPXHOCTHBIX BO/I M JOHHBIX
oTJ0:keHuH pek Kojibckoro moayocrpoBa

N3 Bcero MHOrooOpasusi pexk Konbckoro momyoctpoBa Ajisi HCCIEAOBAHUS BBIOpAHBI PEKU
Bupwma, Koma, Konoc-iioku, HuBa, Ileuenra, Pocra, Xayku-naMnu-mokd, Ha KOTOPBIX HPOBOISAT
peryisipHbie HaOIIONEHUS 32 KA9€CTBOM BOJIBI U IOHHBIX OTJIOKCHUH.

OCHOBHBIM HCTOYHUKOM 3arpsi3HEHUs] BOAHBIX 00hEKTOB KOJTBCKOTO MOTyOCTPOBA SIBISIIOTCS
CTOYHBIC BOJBI TOPHOIOOBIBAIONIMX M TIepepadaThIBAIONMX MPEANPUATHH. 3HAYUTEITHHBIN BKIA
TaKKE BHOCIT TMPEANPUATHS SKAJIUIIHO-KOMMYHAJIBHOTO XO3SHCTBA, XO3SIMCTBEHHO-OBITOBBIE
CTOYHBIE BOJBI KOTOPBIX IIOCTYIMAIOT B BOJHBIE OOBEKTHI TOPOJOB MypMaHCK, AMNaTHTHI,
Monueropck, Oneneropck, Kanmamakum, Kospopa, 3anomsipubii u nrr. Hukens [KadectBo
MOBEPXHOCTHBIX BoJ Poccuiickoit Menepari |.

Opranu3oBaHHOTO cOpoca CTOYHBIX BOJ B p. [ledenra Hert, a BOT mputoku (pp. JIyoTTH -iioku,
Hama-iioku, Xaliku-namnu-iiokn) wucnsiTbiBaloT BozaeictBue OAO «'™™MK IleyeHranukenby,
MPOMBINIEHHBIX W XO30BITOBBIX CTOKOB I 3amoyisipHbiid. [loaTOMy B BOJHYIO Cpemy PEYHBIX
HKOCUCTEM MOTYT MOCTYIAaTh 3HAUUTENbHbIE KOJIMUECTBA COSAMHEHUI HUKeNS U Menu. [nuTtensHoe
MOCTYIIJIECHUE B TMOBEPXHOCTHBIC BOJBI TOKCHYHBIX COCAWHEHUM TSKEIBIX METAIJIOB SIBJISETCS
OJIHOM W3 MPUYUH HEOJIaronoIyqYHOrO SKOJIOTHUECKOTO COCTOSIHUS BOJHBIX dKocucTeM [ Hukanopos
u ap., 2009]. OCHOBHBIMU HMCTOYHMKAMHU 3arps3HEHUS] U MOCTYIJIEHUS B IOBEPXHOCTHBIE BOJbI
COCTMHEHUM TsDKEIhIX MeTauioB B Oacceitne p. Husa sBistrorest OAO «Kombsckas 'MK» komOnnaTa
«CeBeponukenby, OAO «Anarut»; croku 1T Kanganakma, MoHueropck, AnaTutel 4 Jp.
[KagecTBo moBepxHocTHBIX BoJ Poccuiickoit denepanuu].

Pe3yabraThl Hcc/ie/IOBaHUS M UX 00CY:K/Ie HHE

Crnenuduka TPUPOTHO-KIMMATHYECKUX YyciaoBuii  Konbckoro momyoctpoBa (BedHas
Mep37I0Ta, 3a00JI0YEeHHOCTh TEPPUTOPHHU, CYPOBBIM KIMMAT) (GOPMHUPYIOT CIIOXKHBIE YCIOBUS IS
CaMOOYHMINICHUS] PEYHBIX DKOCHUCTEM IMPU AHTPOMOTEHHOM BO3ICHCTBHHM W 3arps3HEHUM BOJHOMN
CpeIsl W JIOHHBIX OTJIOKCHHH. BBbICOKash HACBIINICHHOCTH TPHPOJHBIMUA pecypcaMu W,
COOTBETCTBEHHO, BHICOKA MJIOTHOCTh Pa3MEILEHUs TPOMBIIUICHHBIX MPEANPUITUN TPEIOTPEIEIISTIOT
BBICOKYIO aHTPOIIOT€HHYIO Harpy3Ky Ha BOJHBIC OOBEKTHI.

[To crenenwu 3arpsA3HEHHOCTH BOJHOM CpeIbl HCCIIEIyeMbIC PEUHBIC YKOCHCTEMBI KOIbCKOTO
MOJIyOCTPOBA MOTYT OBITH pa3ziesieHbl Ha aBe rpymmbl [Permernsk, 2010]:

- («Garps3HCHHBIC» U «OYCHb 3arps3HeHHbIe» (3-# Kiacc kadecTBa BOjbl) - pp. [ledenra,
Kona, Bupma, Huga;

- «PsBHBIE» M «OUYeHb Tps3HbIe» (4-i Kiacc) p. Komoc-#iokd W «O4YeHb TpSA3HBIC» H
(OKCTpEMaJIbHO Tpsi3HbIe» (4-5-1 KIacchl KauecTBa BOjbI) - pp. Pocta u Xayku-namu-iioku.
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[IpuoOpUTETHBIMU  3arps3HSIONIMMH ~ BEIICCTBAMU Uil OOJIBIIMHCTBA PEK  SBIISIOTCS
COEIMHEHHUS JKele3a, MeId U HUKeNsl, PeHOJIbI, peske HeTenPOIYKThI.

Crenuduka Xo34HCTBEHHOTO OCBOCHMS TEPPUTOPUU M AHTPOIIOICHHOTO BO3/AEHCTBUS Ha
BOJIHBIE OOBEKTHI MPEAONPECIAeT MOBBIIICHHOE COJECP)KaHHUE THKEIBIX METAIIOB B MPUPOAHBIX
Bojax Kombckoro momyoctpoBa. [loaTomy xapakTepHON OCOOEHHOCTBIO MHOTHX PEK B PETHOHE
SBJISICTCS IPUCYTCTBUE B MPHUPOIHBIX HE3arps3HEHHBIX PEYHBIX BOJAX PACTBOPEHHBIX COCTMHEHUIN
MEIIM, KeJe3a, LWHKA, HUKeNs B KoHLeHTpauusx, npepbimaronmx [IJIK B Heckonpko pas.
HaOnromaercss Tarke TEHICHIIMS HAKOIJICHWS B BOJHOW cCpele BBICOKMX KOHI[EHTpAlUi
HeTenpOayKTOB U (EHOJOB. DTO MOXKET HPUBOJIUTH K YBEIMUYCHHUIO HArpy3Kd Ha Tpoduueckue
eNd W HapYyIICHUIO ECTECTBEHHOTO paBHOBECHS MEXIy aOWOTHUeCKOW U OMOTHUYECKOH
cocCTaBJIsFONMME dKocucTeMbl [Perernsk, 2010].

Copnepxanue He(TEIPOAYKTOB B BOJIE UCCIEAYEMBIX PEK 3HAYUTEIBHO pasnuyaercs. Tak, 3a
MHOTOJICTHUH TIepUOJ] OOIMl Jrana3oH KOHIIEHTpaIuii MeHseTcs ot (H.0.-0,13) MI/IMC B p. Bupma
10 (H.0.-4,90) mr/om° B p. Pocta. B Toxe Bpems, MoJlajbHbI€ MHTEPBAJIbl 3HAYCHU M KOHIIEHTpALUi
He(TenpoIykToB OBLIM JOCTaTOYHO OJHOPOAHBIMU (B I/IHTCgBaJIe or m.0. 10 0,09 mMr/mm’), 3a
UCKITFOYeHHEM Hauboee rps3Hoii peku Poctsl (H.0.-0,48 mr/nm”) [Pemetnsk, 2010].

HaGutonenus 3a cojepxaHueM He(TenpoayKTOB B JOHHBIX OTJIOKEHUSX BXOAAT B CUCTEMY
MOHHUTOpPUHTA COCTOSIHMSI M 3arps3HEHUs MOBEPXHOCTHBIX BOJHBIX OOBEKTOB TOCYIApCTBEHHOM
cucrembl Habmonenuit (I'CH) Pocrumpomera. Iloapaznenenusimu 'CH xoHTpoOIb 32 copepxaHueM
He(TENPOIYKTOB B TOHHBIX OTIIOKEHHSIX IMPOBOAUTCS Ha 44 BOJIHBIX OOBEKTaX, PACIOJIOKEHHBIX B
CeMH KpYNMHBIX Tuaporpaduueckux paiionax. Ha Konscxom nomyoctpose — 310 pexu Bupma, Koua,
Konoc-iiokn, Husa, Ileuenra, Pocra um Xayku-mammu-iiokn [KadecTBO MOBEPXHOCTHBIX BOJ
Poccuiicroit denepanuu].

Conepxanne HEPTEIPOIYKTOB B JIOHHBIX OTJIOXKEHHUsAX pek KoabCkoro momyocTpoBa
npeacraBieHo B Tabnuie 1. [lis olleHKH ypOBHS 3arpsi3HEHUs JOHHBIX OTJIOKEHUH HCIOJb30BaHa
IIKasa, npuBeAeHHas B padote [Hukanopos, Ctpagomckas, 2008].

Tabmuma 1

Conepxanue HedTEIPOIYKTOB B TIOHHBIX OTJIOKEHHIX pek Konbckoro momyoctpona

p Kounentparnuu vedgrenpoaykros B 10, mr/r c.o. YpoBeHb
cla 2014T. 2015 T. 2016T. sarpssrenns J1O
Tleuenra 0,06 — 0,09 0,06-021 | <0,09-0,19 .
Bupma 0,04 0,19 0,06-0,15 | <0,09_0,12 (CI1ADO SATPASHCHHBIEY
Kora 0,03-021 0,08 —0,72* <0,09 «ci1abo 3arpsA3HEHHBIEY U
Komoc-ioxku | 0,07 021 | 007-0,15 | <0,09- 0,34 . Heg;p G
Husa 0,05-0,08 | <0,09_028 | <0,09_0,18 peAHE3ATP
Xayku- 012-035 011162 021 _ 164 «CpeIHEe3arpsI3HEHHbIE» U
JIAMITU - 1OKU ' ' ’ ' ' ’ «TPSZHBICY
Pocra 1,01-509 | 068-260 | 2,07-490 (TPASHBIEN 1 COHCHD
TPSI3HBIE»
r[]f)PIMe‘laHPIeZ’l< BBICOKMEC KOHIICHTpAlUN (1)I/IKCI/IpOBaJ'II/ICL B CAMHHUYHBIX CJIYUasIX.

Pe3ynbraThl OIEHKM YpPOBHS 3arps3HEHHS JTIOHHBIX OCQ/JIKOB HE(TEeNnpoayKTaMH MO3BOJIMIN
CIPYNIIMPOBATh HccienyeMble peku KoslbCckoro mosryoctpoBa:

1 — pp. [leuenra u Bupma umeror «cinabo 3arps3HEHHbIE» TOHHBIE OTJIOKEHMUS,

2 — pp. Kona u Konoc-#oku — «cmabo- u cpeHe3arps3HeHHbBICY,

3 — pp. Xayku-namnu-iiokn u Pocra, xapakrepusyroTcsa HamOosee 3arpsi3HEHHBIMU
JIOHHBIMU OCa/IKaMHU.

[Ipu sTOM, MakcuManbHOE coAepkaHue He(TenpOIYKTOB B JOHHBIX OTJIOXKEHHSX PEK yalle
Bcero HaOIIOAeTCsl B aBryCTe€ B MEpUOJA JeTHeH MexeHu (Hanpumep, p. Koma — 0,72 mr c.o. unu
p. Pocta — 5,09 mMr/r c.0.).
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Takum 00pa3oM, B II€JIOM YPOBEHb 3arpsi3HEHUS JIOHHBIX OTJIOKEHUU OOJBIIMHCTBA
HCCIICAYEMBIX PEK MOXHO OLICHHUTH KakK «ci1abo- HuiIn CpCAHE3arpsAZBHCHHBIC» C TeHHeHHHefI
YCUJICHUA 3arpsA3HCHUS B JIETHUM MEXCSHHBIH nepuon. CpaBHHTCHBHBIﬁ AdHaJIN3 JaHHBIX O KAYCCTBC
BOJbI U YPOBHEC 3arpsA3HCHHUA JOHHBIX OTJIOKEHUU HC(bTerOZ[YKTaMI/I IMMOKa3bIBACT UX KOPPLCIIALUTIO
(peKI/I ¢ Ooiee XyqM Ka4€CTBOM BOJbI UMCIOT 0o0Jee BBLICOKHH YPOBCHL 3arpA3HCHUA JOHHBIX
0CaJIKOB HEQTETPOTYKTaMH ).

3akioueHue

Peunble sxocuctembl Koibckoro moiyoctpoBa (yHKIMOHUPYIOT B CIOXHBIX MPUPOHO-
KIMMaTUYeCKUX YCIOBUSX. Takue mpupojaHble (AKTOpbl, KaK BeUHas MeEp3J0Ta, 3a00J0YEHHOCTb
TEPPUTOPUH, CYPOBBIM KIMMAT CHUXKAIOT CHOCOOHOCTH SKOCHCTEM K CAMOOUMUIICHHUIO B YCIOBMSIX
3HAQYUTEJIBHOIO AHTPOIIOTEHHOIO BO3ACUCTBHUS M XUMHUYECKOTO 3arpsi3HEHHUS BOJbl M JOHHBIX
OTJIOKEHNU peK. CTOYHBIE BOJIBI PA3IMYHBIX IPEANPUITHI CHUXKAOT Ka4eCTBO BOABI peK Kombckoro
IIOJIyOCTPOBA, KOTOPOE 3HAUYUTENBHO BapbUPYET OT <«BGArpsA3HEHHBIX» 10 «OKCTPEMAIBHO TPS3HBIX).
Haxomsice B TakoM HeOJIaromoiydHOM COCTOSHHHM, BOJHBIE JKOCHCTEMBI CTAaHOBSTCS Hawmbolee
YA3BUMBIMH TIPH JAJBHEWIEM aHTPONOI€HHOM BO3IECHCTBUU BCIEJICTBHE PE3KOTO CHUKEHUS HX
JKOJIOTMYeCKOM emkocTh. Ilpm  3TOM, MOXET BO3pacTarb IOTEHUHMAJIbHAs BO3MOXKHOCTb
BO3HUKHOBEHUSI YPE3BBIYANHBIX JKOJIOTHYECKUX CUTYALIMH B PEYHBIX I KOCUCTEMAX.

s pex Konbckoro momyocTpoBa BbISBIEHA B3aUMOCBSI3b Ka4ECTBA BOJAHOM CPEIbl U YPOBHS
3arps3HEHUsT JOHHBIX OTJIOXKEHUM HedrenpoaykramMu. B 1enoM ypoBeHb 3arpsi3HEHHs! JTOHHBIX
OTJIOKCHHUH OIICHMBAETCA KaK «cinabo- WM CpeaHe3arps3HEHHBIE» C TEHJACHIWEH YCHUIICHHS
3arpsiI3HEHUS B JIETHUM MEXEHHBIN MEPUOI.

[TonyyeHHble pe3ynbraTbl MOTYT OBITh B JajlbHEHIEM HCIOJIb30BAHBI MPHU pa3paboTKe U
pean3ali  JKOJIOTHYECKH OOOCHOBAaHHBIX BOJOOXPAHHBIX MEpPONPUATHH, HAINPaBJICHHBIX Ha
BOCCTAaHOBJICHME M COXPaHEHHME KauecTBa BOAbI pek Koiabckoro mnosyoctpoBa. YcmemmHas
peanu3anys 3TUX 3a4a4 BO3MOXKHA TOJIBKO IIPU IIOJNYYCHUM 3HAHUN O Xapakrepe U CTEIEHHU
3arpsA3HEHHOCTH BOJHBIX JKOCHCTEM M BO3MOXHBIX HETaTUBHBIX ITOCIEACTBUN PA3INYHBIX BHJIOB
BHEIIHEro BO3JCHCTBUS HA BOJTHBIE OOBEKTHI.
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WCCJIEJOBAHUE BO3MOXHOCTHU MPUMEHEHUSI BOJIOPOCJIEN B
KAYECTBE BUO-KOMIIOHEHTA BYPOBOI'O PACTBOPA

/. A. Kouemxos, H. J]. Ceéocmbsanos

MypmaHCKuli rocynapCTBEHHBIN TEXHUYECKUM yHUBepcuteT, Mypmanck, Poccus
vanosevo@mail.ru

AHHOTALMSA
B nannoit pabore paccMOTpeHa BO3MOXHOCTh MPUMEHEHUS BOAOpOCIed (JaMHUHApUU
CYIICHOW W3MEJIBYCHHOW) B Ka4eCTBE OMO-KOMITOHEHTa JIsi OypOBOTO pacTBOpa, U3MEPEHBI
OCHOBHBIC CBOICTBa M IOKa3aTeNM, XapakTepHbIe IUIsi OypOBBIX pacTBOpoB. [IpomsBeneH
AHAJIN3 ITOJTYYCHHBIX 3HAYECHUU JJIA 6I/IOpaCTBOpa, CpaBHCHHUE C OCHOBHBIMH ITOKA3aTCIAMU U
CBOMCTBaMHU JpYruX OypOBBIX PacTBOPOB. DKOHOMHUYECKHI (DaKTOp B HMCCIEIOBAaHUU HE
VIUTBHIBAJICA.

KaroueBbie ciioBa:
BOJIOPOCIIH, JIAMUHAPU S, DKOJIOTHSI, OMOpacTBOp, OMO-KOMITOHEHT, OypeHHe.

RESEARCH OF THE POSSIBILITY OF APPLICATION OF SEAWEED AS A
BIOCOMPONENT OF DRILLING MUD

Kochetkov D. A., Sevostyanov I. D.

Murmansk State Technical University, Murmansk, Russia
vanosevo@mail.ru

Abstract
The main purpose of this work was to examine the possibility of using seaweed (shredded
and dried Laminaria) as a drilling mud component and measured the main characteristics of
this mud. Also during the research the main properties and features of seaweed-based
drilling mud was analyzed and compared with other drilling muds. The economic factor was
not taken into account.

Keywords:
seaweed, Laminaria, ecology, drilling mud component, drilling.

B nanHom uccnenoBaHuu ObLTHM pacCMOTPEHBI OCHOBHBIE CBOMCTBA OypoBOTO pacTBOpa Mpu
n00aBJIEHUHU B HETO BOJIOpOCTel (JlaMHHapus), a TakKe ObLIO MPOU3BEACHO CPABHEHHUE €T0 CBONCTB
C pacTBOpaMH, cojiepKanmMu kapookcumetmesuttonosy (KMLI) u MmomuduumnpoBaHHBIA KpaxMal.

g uccnenoBaHusi ObTM IMPUTOTOBJIEHBI 3 Pa3IUUYHBIX PACTBOPA, B KAXKJBIH M3 KOTOPBIX
ObLT 100aBJICH OJIMH U3 TPeX KOMIIOHEHTOB B komudectBe 1 % oT maccel pactBopa. MccnenoBanue
MPOXOJIMIIO B HECKOJIBKO ITAIlOB.

Ha mepBom »srtame wuccienoBaHus ObUIO H3MEPEHO H3MEHEHHE 3HAYEHHUU BS3KOCTH B
3aBHCHUMOCTH OT Temreparypb ot 20 °C o 70 °C.
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MNMnacrnyecKana BAZKOCTb
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Puc. 1. I3MeHeHne 3Hau€HUI TUIACTHYECKON BSI3KOCTH B 3aBUCHMOCTH OT TEMIIEPATyphl

Ha BTOpOM sTame wmccrnenoBanus ObUla M3MeEpeHa CIIOCOOHOCTh BOJOOTIAYH ISl KaXKJIOTO
pactBopa nox nasinenuem 0.7 MIla B reuenne 30 MUHYT.
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Puc. 2. Bomoornada OypoBBIX pacTBOPOB IPH J00ABIICHUH Pa3IMIHBIX KOMIIOHCHTOB

Taroke ObLI MIPOU3BCACH 3aMEP TOJIIIMHbBI Cl)I/IJ'ILTpaHI/IOHHOﬁ KOPKH.

PunbTpauMoHHaA KopKa

BOOOROCNM BeHTOHMT Kpaxman
(moand)

Puc. 3. TomuHa QWIBTPalMOHHON KOPKH pacTBOPOB MpH 100aBIEHUM PAa3JIMIHBIX KOMIIOHEHTOB
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Ha Tpetpem 3Tare npousBeneH 3aMep 3Hau€HUM ctaTudeckoro HampspkeHus casura (CHC)
3a 10 munyT 1 10 cekyHa AJis UcclieyeMbIX OypOBBIX PacTBOPOB.

CraTnyeckoe HanpaXxeHwue casura 3a 10
CEKYHA,
——BEHTOHWT BOOOPOCAY ——moaund Kpaxman
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Puc. 4. Ismenenue 3Hauenmit CHC 3a 10 cexyHn B 3aBUCHMOCTH OT TEMIIEPaTyphl

CraTuuyecKoe HanpaxeHwe casura 3a 10
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Puc. 5. U3menenue 3Hauenmii CHC 3a 10 MUHYT B 3aBUCHMOCTH OT TEMIIEPATYPbI

AKTyalnlbHOCTh Ppa0OTHl 3aKIIOYaeTcss B TOM, 4YTO OOJbIlIas 4YacTh UCIIOJIb3yeMbIX B
HACTOSIIEE BpEMS MECTOPOXKICHHWH YIIEBOJOPOAOB KpallHEe WCTOIICHA WJIM HCUYepliaHa, B
pe3ynbTaTe Yero MPUXOAUTCs UCKaTh HOBbIE 00macTu 1o0ban. OTHUM U3 TAaKUX PETHOHOB SIBIISETCS
ApKTHKa, OJTHAKO MECTHasi IPUPOJa KpaiiHe YyBCTBHTEIbHA, B CBSA3M C UYe€M BAXKHO HCIIOJIH30BATh
MaKCUMAJIBHO O€30IacHbIC Il OKPYKAIOIICH cpelbl METOIbl M cpencTBa ao0buu. [IpuMmeHeHue
OuopasnaraeMbIX KOMIIOHEHTOB B OypOBBIX PacTBOpax MO3BOJUT YACTUYHO PEIMTH Ty 3a/a4y U

CEpbE3HO CHU3UTH HArPYy3Ky Ha OKPYKAIOLIYI0 Cpemy.

3akioue Hue
HO)ITBep)K)IeHa BO3MOXHOCTH HpI/IMeHeHI/ISI 6I/IOKOMHOHGHTOB 11 3aMCHBbI XHUMHUYCCKN
OTACHBIX BEIIECTB MPU U3TOTOBJICHUH OypOBBIX )KMAKOCTEH B ApKkTHueckoM peruone. [Ipumenenue
OuopaszinaraeMbiX KOMIIOHCHTOB B pAacTBOpE TO3BOJIIET CJENaTh €ro Oojiee JKOJIOTHYHBIM H

52



IIpobremvr Apkmuueckoeo pecuona
Oe3omnacHbIM. Boopociin MOTyT MPUMEHSTHCS B KA4ECTBE CMAa3bIBAIOIICH M YMEHBIIAIOIICH TPEHUE
nob6aBku ais OypoBOrO pacTBopa. Y JaHHOTO pacTBOpa HAOIIONAIMCH XOPOIIME PEOJIOTHUYECKHE

CBOﬁCTBa, HHU3KasA KOPPO3HMOHHAA AKTHUBHOCTb, Majlasd TOJIIHHA (I)HHBTpaHHOHHOﬁ KOPpKHM U
BOJ0OOTHA4a.

Jluteparypa
bynamose A. M. BypoBble NpPOMBIBOYHBIE W TaMIIOHaXHbIE pacTBOphl / A. W. Bymatos,
I1. IT. Makapenxo, FO.M. [IpocenxoB. — M.: Henpa, 1999.— 424 c.
bynamos A. M. CnpaBounuk no mnpombiBke ckBaxuH / AWM. Bymatos, A. U. Ilenbros,
1O. M. TlpocenkoB. — M.: Henpa, 1984. — 317 c.

Psazanos A. . CnpaBounuk 1o OypoBsiM pactBopam / A.fl. Pszanos. — M.: Henpa, 1979. —
215¢c.
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17-BAJIJIBHBIE X-BCIIBIIIKU OKTABPA 2003 I'. U CEHTABPA 2005 T'.: YTO ECTbh B
HUX OBIIEI'O C 9- U 8-bAJIJIBHBIMHU X-BCIIBILHIKAMU CEHTSABPSA 2017 T.

B. E. Tpowenkos

Mypmanckoe Actpornomuueckoe OO0beanHeHue npu Poccuiickol akaieMiuu Hayk,
r. Mypmanck, Poccust
vtroshenkov@mail.ru
AHHOTALMSA
B centsi6pe 2017 . mpomomxkanacek (aza cnaga 24 comHeyHoro nukia. OJHaKO ¢ BBIXOJAOM
rpynn nareH AR2673 u AR2674 cniaag IpyHSUT Ha HEKOTOPOE BpeMs YTO-TO o01mee oT (a3l
pocra. [leno B Tom, uto Ha otpeske ¢ 03 mo 10.09.2017 mpou3sornuu qB8a Hanboaee MOIIHBIX
coObITs — BenbImku X9 06.09. u X8 10.09. (06e BCHbImKy HAOTIOAATHCH B S-TIOTYIIAPUN ).
B nanHOM ciydae mpomuio HEMHOTUM Oosee 3-X JIeT Mocie Makcumyma 24 CONHEYHOTO
nukna B 2014 rogy B cymme o0e Bemblmku maroT Oamn X17, HeCMOTpsSs Ha pasHYIO
JIOKAJIA3AI[MI0 BO3MYIIICHUI BHYTPYU MarHUTHOTO 1o CoHIIA.
[locnennue npeapiaynme COOBITHS TaKOro poja, a UMEHHO Bcmblku X17, Habmomanuch
28.10.2003 rpynme msren AR0486 u 07.09.2005 B rpymnme nareH AR0798 Bo Bpems (hazbl
cnaga 23 nMKIa COJTHEYHONW aKTUBHOCTH. UTO MHTEpecHO: 00a COOBITHS TOKE HAOIIONATNCh
B S-nonymapuu ConHia cycts 3 U 5 JIeT COOTBETCTBEHHO MOCIIe TEPBUYHOTO MaKCHMyMa B
2000 romy. Em€ ommu neGesbiHTepecHBIN ¢akt: B 2003 romy Bcmbinka X17 mpousonnia
MoyTH Ha 3anmagHoMm aumMoOe, B 2005 romy Bembimka X17 ciaydnsiack Ha BOCTOYHOM Jumbe. B
2017 romy Bcmbimka X9 HaOmiomanach, xorga rpymma nsteH AR2673 mpoxoauna B S-
MOJIyIIAPHH TaK Ha3bIBaeMyI0 Teod(eKTHBHYIO 30HY, BTOpas BCHBIMKa — X8 — Oblia yxe
TUMOOBOM.
Kak Buano, Benbinkun X17 Ha mpoTsikeHUU 23 U 24 HHUKIOB C 3aBUIHBIM MOCTOSHCTBOM
npoucxomatr B S-monmymapun Comama. M maxe B 2017 romy, korma, Ka3aioch ObI,
BO3MYIICHUSI B MarHUTHOM II0JI€ JIOKAJIM30BaHbl BO BPEMEHHM U MPOCTPAHCTBE, TEM HE
MeHee, ynaéTcsi HaOMoaaTh Takue SPYMIMU, KOTOPhle B CyMME CBOEH BHOBb HAIIOMHUHAIOT
AHAJIOTUYHBIC MPUMEPHI BCITBINICK, HAOTIOMABIIMXCS PAHEE B IPYTHX COTHEYHBIX ITUKIIAX.
Kuarwuesbie cioBa:
Bembimka X17, ¢aza cmana, 23 u 24 UHMKIBI COJHEYHON AaKTUBHOCTH, MarHUTHOE IMOJE
Conrna, S-noymapue ConHIa.

THE 17-NUMBER SOLAR X-FLARES ARE IN OCTOBER 2003 & SEPTEMBER
2005: WHAT IS COMMON IN THEM WITH 9-NUMBER AND 8-NUMBER X-FLARES IN
SEPTEMBER, 20177

V. E. Troshenkov

Murmansk Astronomical organization at the Russian Academy of Sciences, Murmansk, Russia
vtroshenkov@mail.ru
Abstract
When the solar groups AR2673 and AR2674 appeared in September 2017, the phase of
slump 24 solar cycle found on the some time the parameters of phase height. From 03.09. to
10.09. two events took place very powerful for all cycle — the flares X9 (06.09) and X8
(10.09) — in sum X17. The last flares of such sort (X17) had been observed 28.10.2003 in
the solar group AR0486 and 07.09.2005 in the solar group AR0798 in the time of phase of
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slump 23rd cycle. Both events had been observed in the south hemisphere of the Sun later 3
and 5 years from the first Maximum in 2000. And yet one interesting observation: the flare
X17 happened nearly on the west limb in 2003. Such flare — X17 — appeared on the east
limb in 2005. In 2017 the flare X9 has been observed in the geoeffective zone, the flare X8
was on the west limb. So, the mean variant of the flare activity has been realized in
24™ cycle.
Keywords:

flare X17, phase of slump, 23 and 24 cycles of the solar activity, the magnetic field of the
Sun, S-hemisphere of the Sun.

BBenenue

HccnemoBanne OCHOBaHO Ha pe3ylbrarax Teleckonudeckux Haomonenuit ComHila
2017 rona, mpoBeAE€HHBIX aBTOPOM B MypmaHcke B konuuecTBe 106 ¢ MOMOIBIO 3€pKaTbHOTO
teneckona-peduiekropa cucrembl Hptotona (F502, D65). HabGmiomeHusi CONMHEYHON aKTUBHOCTH
aBTop mpoBoauT ¢ 1989 roma. Ha ceromusmmauii neHs (cepenuna aBrycta 2018 1) B apxuBe yxke
HeMHOTUM Oonee 5140 nabmionenuii. B cBoeli paboTe aBTOp MOCTOSHHO HCIOIB3YeT MAaCCHUBBI
COJIHEUHBIX JTAHHBIX MEXKIyHAPOJHBIX COJHEUYHBIX LIEHTPOB, IJI€ MPAKTUKYETCS Y4acTHE IIMPOKOTO
Kpyra uccnenonateneid ConHIla Ha OCHOBE PE3YIIBTaTOB X HAOIIOACHUH.

AxtyanpHOCTh 3amaun. Kak m3BecTHO, MOIHBIe Bembilmkd Ha ComHile X-KIacca BBICOKOM
OJUTBHOCTH CITyJaroTCs HE KXl JeHb. K psamoBbiM Benbimkam A, B, C u naxke B Kakoii-To Mepe
M-xraccy MOXKHO MpUBBIKHYTh. Ho korma mpoucxonsat coObitst X17, 1 HEOO MONBIXaeT B CUSHUSIX
nBe Hemenu (3To o mocneactBusx Benbimkd 07.09.2005), TO HEBONBHO 3aJyMaclibes O
(byHIaMEHTAIbHOM 3HAYEHUH TAKOTO MPUPOTHOTO SIBJICHUS B CHCTEME COJTHEYHO-3EMHBIX CBSI3CH B
TOM KOHTEKCTE, Kak mucaa o0 3TOM co3aarenb renuooduosnorun Asekcanap Jleonumaosuu
UwmkeBckuii. [locneacTBus OT TaKWX BCHBIIIEK BUIAHBI BO BCEX 00010YKax 3eMIIM HAa MPOTSHKCHUU
MHOTHX JIET.

Lenp 3amaun. Ha mpumepe X-Bcmbimek 23 v 24 IUKIOB COJHEYHONW aKTUBHOCTH ITOKa3aTh
CTaTUCTUUYECKHE M XPOHOJIOTMYECKHE 3aKOHOMEPHOCTH, MMEIOIMECs B II00ATbHOM MarHUTHOM
nosteS-nionymapus Cosana. HaGmomenust 6onbpimx rpynm msreH kiaccoB E m F HeomHOKpaTHO
MOATBEPKAATN BBHICOKMI MOTEHIIMAI JAHHOTO MOJYIIAPHUS B KauecTBE OOBEKTa ISl BCIBIIMIEK X-
K1acca BBICOKUX OaJIJIOB, B TOM 4ucie U s cirydast 2017 rona.

B 2017 rogy u mepsyro nosnoBuny 2018 roma, kak moka3aHo Ha rpaduke bproccenbcroit
Actponomuueckoir O6cepBaropuu, mpoaosnKanach asa craja 24 mukia.

S5 International sunspot number S, : last 13 years and forecasts

Daily
— Monthly
— Monthly smoothed
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SILSO graphics (http://sidc.be/silso) Royal Observatory of Belgium 2018 August 1
Puc. 1. I'padwmk 24 mpkna conHevHON aKTHBHOCTH (TI0 AaHHBIM bproccenbckoi AcCTpOHOMHYECKON

O6cepsaTtopun) http://sidc.be/silso
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Yro xacaercs uroinst 2018 ., To 3a Bc€ BpeMmst HaOmonennit B Mypmancke — 30 gueit uz 31 —
CTOsUIa SICHAs MOroja WM HH3Kas oOsnadyHocTh. [loaTomMy ynanoch 3auKCHpOBaTh JUIIL OAHO
MATHO, YTO CPABHUMO C JaHHBIMU OOIIEeMHPOBHIX HaOmronenuit. Takum obpazom, Uucno Bonbda B
utosie 2018 . moctumio no cpennemy 3HaueHuto 0,36 3a mecsi. U 3To ouens 61u3ko k 3HadeHuo W
B aBrycre 2009 . (0,00) — Bproccennb. Uro kacaeTcs KIMMAaTHYCCKUX “‘Kadenei” B IETHUH ce30H (0T
CHera B MIOHE K 3aCyXe B MIOJE M aBTYCTE), 3TO CE30HHOE SIBJIIEHUE YCYTYOISIOT pe3Kue Mepernasbl
MATHOOOPa30BaTEIbHOM U BCIbIeYHON akTuBHOCTH Ha Connite (cMm. [Tpomenkos, 2016]). Cnenyer
oOpatuTh BHUMaHue, yTo B 2017 romy HOBoe pa3BuThue coObITH Ha ConHIle OBICTPO HaOpaso
CKOpOCTh B KOHIIE aBIycTa — TepBOM Jekaae ceHTsops. OdueBumHo, uyto B 2018 romy,
KIMMaTUYeCKhue COObITUS B UIOJE-aBTycTe (a Takke B CEHTAOpe) BO MHOIOM MODIHM ObITh
WHUIIMAPOBAHBI COJHEYHO-36MHBIMU IMPOI[ECCAMH, MPOSBIISIONMME ce0S B paMKaX [MUKIMYECKUX
3aKOHOMEPHOCTEH B T€UEHHE rojia BO BpeMs oOpaienus 3emian Bokpyr CoHIa.

AVNHAMMUKA COJ/IHEYHOMN AKTUBHOCTMU B 2017 roay
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Puc. 2. PesynmsraThl HaOMmOneHN COMHEYHON akTHBHOCTH 3a 2017 rox B MypMaHCKe (CHHSS JIMHSS) |
0000MIEHHBIN pe3ynbTaT Mo BceMy MUpy bproccensckoii o0cepBaTopun (KpacHbIN MyHKTHP)

Tabmuma 1.

TAB.-1 ANHAMWUKA CPEAHEMECAYHbIX YNCES
BOJIb®A B 2017 rogy
AHBapb - 25
deBpanb 26
MapTt 17
Anpenb 32
Man 18
NioHb 19
Uonb 18
Asryct 33
CeHTABPb
OKTAb6pbL
Hosbpb

Jekabpb

mean W

Kak BumHo u3 puc. 2 u tabnunst 1, B 2017 roxy mpou3onny 1Ba aBTOKOJIEOATEIbHBIX CKaYKa
pa3HOW MOUHOCTH B ampesie U B ceHTsOpe. [Ipuduém ceHTs0phCcKas BCHBIIIEUHAS OCHMJUIALIAS HE
nMeeT cebe paBHBIX B 24 IIUKJIE U BIIOJHE COMOCTaBHMa Pa3Be UTO C COOBITUSMU JIBYX MOCIECTHUX
nuKiIoB — 22 u 23 nukna. Paccmorpum 3aeck coobrtust 2003 1 2005 rogos 23 nukia.
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Tabnuia 2
Junamuka Yucen Bonbga 09.2005 u 09.2017  http//sidc.oma.be/silso

TAB.2 ANHAMUKA HNCE/T BOJIbPA 09.2005 U
09.2017 no aaHHbIM http://sidc.oma.be/silso

R O el S N P g
mean W=22,1 W=43,6
01 17 59 11 34 31 21 13 22
02 56 12 37 11 22 14 21
03 13 50 12 23 19 12
o4 14 a4 12 24 17 228
05 8 15 39 12 25 16 36
06 8 16 33 13 26 22 39

07 17 35 14 27 16 37

o8 18 33 13 28 15 42

09 19 26 11 29 14 43

10 20 18 22 30 7 40

ConHeyHasa aKTUBHOCTb B ceHTAGpe 2005
1 B ceHTAb6pe 2017 Yucna Bonbda no gaHHbim http://sidc.oma.be/silso

W e 7005 /09
140
100 L -~ NnHeHas
' \ (2005/09)
80 v JInHeHasa
— A\ (2017/09)
60 ' | \J
40 & ==
20 11 \
0O =¥————

Data 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Puc. 3 I'paduku cpaBrennst o cenrsiopsm 2005 (cvmmii 1BeT) 1 2017 TOMOB (KpacHLIH IBET), 23 1 24 HUKIIbI
COJIHEYHON aKTHBHOCTH

Ha puc. 3 mokaszansl rpaduku cpaBHeHUs 110 ceHTI0psm 3a 2005 u 2017 roxasr. O6pamaer Ha
cebs BHUMaHKE 0OpaTHas CBs3b: Oosiee HU3KUM ypoBeHb nHjekcoB W B 2005 roay ctan npuYnHOM
Oonee MommHo#i Bembikd F17, u, Hao6opoT, Oonee Bhicokuit ypoBeHb uHAeKcoB W B 2017 romy
cTan npuunHOi Benbimek F9 u F8 (cm. Tabi. 2, a Taroke Tabi. 6).

B 2003 roay Bembika X17 npousonuia 28.10 — cM. puc. 4 u Tabdn. 3. Uto uHTEpecHO, Ha
cnenyronmi geHb Habmonamack Bembimka X10, a emg uepe3 Hememo — 04.11 — Bembika X28,
MoOMBIIAsi BCE PEKOPIbI B CBOEM Kiacce. i1 BHICOKOOAUTBHBIX BCHBIIIEK HEOOXOAUMO CIENaTh
MOSICHEHUE B CBS3U C MX 0OO3HadeHHeM B Tabmuiax 3, 4, 5 u Ha pucyHkax 4, 5, 6. [Tockonbky X-
BCIBIIIEK MaJIO, & UX IHEPTreTUYECKasi MOIIHOCTh YAaCTO CPABHUBAETCA C MOIIHOCTHIO M-BCHBIIIEK,
KOTOPBIX KakK pa3 ObIBaeT JOCTATOYHO 3a OAMH B3MH30], YTOOBl MPUMEHUTH K 3TOM CTaTHCTHKE
M3BECTHBIE MeTOAbl. B cBs3u ¢ 3TuM Bembimka X10 Ha rpaduke U B TAONHUIIE MOXKET BBINISAICTh KaK
X100, a Bcrbimka X17 xak X170, u Tak nanee. Bosamoxkno, y UutaTesnst BOSHUKHET BOIIPOC: IOYEMY
WMEHHO Bcnblkd X177 B cTaTUCTHKE KPYNMHBIX PEHTICHOBCKUX BCIIBIIIEK COOBITHS JTOU
OaJNIPHOCTH BCTPEYAIOTCs HE CToJb yacTo. Beé-taku, X17, He roBops yxke 00 X28, — 310 Gombias
PEAKOCTb.
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10.2003 FMX-BcnbIWKK B rpynnax nATeH 2003 FMX

6annbl NOAA 464, 471, 484, 486, 488

BCMbILWEK JKCNOHeHUManbHaa

(2003 FMX)
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Puc. 4. Cepust yaukanbHbix FMX-BCIIBIIIEK B THTAHTCKUX TPYyITax
msaTeH B reodddexrrBHol 30He CoHIla

e 2005 FMX

09. 2005 FMX-BcnbiwKu B rpynne nateH AR798.

6annbl BCnbiwek em— JKCMNOHEHUWANBHAA

(2005  FMX)
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13.09. |
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15.09,
15.09,
16.09.
17.09.

Puc. 5. Cepus Benbiek FMX-knacca B cenrsope 2005 rona

09.2017 FMX-BcnbiwKK B rpynne nated AR2673. | = 2017 FMX

6annbl BCnblLEK FMX)

e JKCMOHEHUMUANbHaA (2017

100

/
/

88888388

10

04.09. 05.09. 06.09. 06.09. 06.09. 07.09. 07.09. 07.09. 08.09. 09.09. 10.09.

Puc. 6. 09.2017 FMX-Bcnbimku B rpymme msiter AR2673
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[Tpu uzydenun puc. 4 U1 5 MOKET BOHUKHYTh MBICIIb CIEAYIOLIErO CBOMCTBA: eciiu Obl HU
HEKOTOpbIE HIOAHCHI, 3epKaIbHOE T10/1001e rpauKoB OBLIIO OBl TTOTHBIM!

B 2003 rogy cutyanus ckiaasiBanach B reod(@dEeKTUBHON 30HE 3alaHOr0 MOJIylapus U
3aKOHYMJIACh MOIIHON TMMOOBOW Bembimkoi. B 2005 romy Bcé Hayamoch Ha BOCTOYHOM JUMOE U
3aKOHUYMJIOCH Janeko 3a LleHTpanbHbiM Mepuananom, Mo4TH y camoro 3amajgHoro jgumba. Bropas
MBICJIb, KOTOpasi BOSHUKAET MpU aHanu3e naT B tabnuie 4. B 2017 roay cambie BRICOKOOAIITEHEIS
Benblmky mpousonnu 06.09 (X9) u 10.09 (X8). OOpamper Ha ce0s BHUMaHHE ONMM30CTh AAT B
2005 roay (07.09 u 09.09), xorna npou30UTH BCHBIMKH X-Ki1acca. XapakTepHbIM TAKKe BBIIISIUT
nuara3oH aoarot Beex ueThipéx X-penbiiek 2003, 2005 u 2017 rogos (ot 0 1o 100 rpamxycos).

Ta6muma 3
Hunamuka FMX-pcnbimek B ceHTs10pe 2003 rona
TAB.3 AMHAMWKA FMX-BCIMbILLUEK B
OKTABPE 2003
Tabmuia 4

Junamuka FMX-Bcmbimek B ceHTsiope 2005 roma

TAB.4 JUHAMWKA FMX-BCIbILLEK B
CEHTABPE 2005.

UroObl OTBETUTH Ha BOIPOC, 33JaHHBIA B Hadaje JOKIaaa (UTO €CTh OOIIEro BO BCIBIIIKAX
X17 2003 u 2005 romoB co BcmbimkamMu X9 u X8 2017 roma), pacCMOTpUM JaHHBIE MO ITUM
BCIBIMKaM (cM. Ta0I. 5 u Tadi. 6).

Benpimka X17 B 2003 roxy npomomkanack 1 4 27 mua. B 2005 roay mpo10bKUTENIbHOCTD
BCeObIKM cocTaBusia 46 MmuH. 06.09. 2017 mbr nonyuunu Bcero 17 mun. U 10.09.2017 nocnenusist
Bemblmka X8 mmunace 56 MuH. O0e ceHTAOpbckue Bembimku 2017 roma wmenw  oOIIyrO
JUTMTENbHOCTh 149 13 MuH. Pa3dpoc 1o muTeasHOCTH HEAOCTATOYHO OYEBHICH, YTOOBI TOBOPHUTH O
Oonpioit paznuiie. Haobopot, Mmexay mmtenbHOCThI0 Bembiku 2003 roga m obumM BpeMeHeM
Benbimek 2017 roma ectb Hedro oOmiee. XpOHOJOTHYECKH OOIMM BBIDIAIUT MEPUOJ, KOraa
MIPOUCXOAT pacCMaTPUBACMbI€ BCIBIIIKK (CEHTSIOPh — OKTSAOpS). HarmmoMHMM, 4TO B JaHHBIN EPUO/T
HacTynmaer oceHHee paBHoAeHCTBUE (23.09). MHTepecHO BBIDISAUT CUTYallUs, CBS3aHHAs C
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MOJIOKCHUEM BCIIBIIICK Ha BHAMMOW coiHeuHOoW moiycdepe. B 2003 romy X17 naOmromanach B
reod(peKTUBHOM 30HE, FOro-BOCTOUHBIA cekTop; B 2005 romy X17 mpowm3sonnia Ha BOCTOYHOM
aumOe roxkHoro nonymapust; B 2017 roxy 06.09 Benbika X9 O6bu1a BHOBB B reod(heKkTHBHOIT 30HE,
TOJIBKO FOTO-3amagHoro cekropa. Ilociemusst Bembika — X8 — B 2017 romy, 10.09, xak u B
2005 romy, To’KE CIlydusach Ha JUMOE, TOJIBKO 3alaJHOM. B CBSI3M ¢ 3TUM HEOOXOMMO BCIIOMHHTH
0o ToM, 4yTOo B OkTsi0pe 2008 roma mpou3oluia MEepernoiarocoBka NIOOATPHOTO MATHUTHOTO TOJIS
CounHIa, 9TO OINPENENUIIO MOISPHOCTh, POJIb U HANIPABJICHHE MATHUTHOTO TOJISl HA MOCIIEAYIONHE
22 rona (B TOM YHCJIE M pPaCCTAHOBKY X-BCIIBIIIEK BHICOKON OQJIITEHOCTH ).

Tabauna 5
Junamuka FMX-Bcmbitiek B rpynie nsiteH AR2673 B certsiope 2017 r.
TAB.5 ANHAMUKA FMX-BCMbILEK B TPYNME NATEH
AR2673 B CEHTABPE 2017.
—p | wr
DATA/M
04.09 12
05.09. 13
06.09 20
06.09 90
06.09 4
07.09 10
07.09 10
07.09 3
08.09 14
09.09 5
10.09 80
261 FMX
TaOmnuia 6
[Tapametpsr X-Benbiimek 2003, 2005, 2017 rogos
[To manusiM http//sidc.oma.be/silso , http//Awww.swpc.noaa.gov/
RADIO  NOAA
Year Date  Beg. Max.  End Loc. XRAY OP  10CM TYPE GROUP EVENT
S18E20 halo
2003 2810 1018 1110 1145  geoeff. = xj7 4B 13000  IV/3, /3 48  CME
. zone
SO06E89 11/3 proton
2005 0709 1717 1740 1803 Elimb  X17 3B 27000 Iv/2 0808  event,
. CME
sw
2017 0609 1153 1202 1210  geoeff. = X93 . -----  ------ 2673 -
. zone
w
2017 1009 1535 1606 1631  limb X82 - aeeee ae-e-- 2673 | -----

Benpiku X9 1 X8 MOKHO OTHECTH K COOBITHSIM CPEAHETO YPOBHS 110 YHEPIreTUUECKOM (1 B
KaKoi-TO Mepe MapameTpuueckoil!) peaau3anuy B JaHHOM KJacce, HO MOCKOJIbKY OHHM ITPOU30IUIN
B OJIHOM TpYyNIE ISITE€H, UX MHTErpajbHas MOIHOCTh BHOBb JA€T OCHOBAHUS AJIS CPAaBHEHUS C
KPYIMHEWUIIMMU BCIIBIIIKAMU 23 COJHEYHOIO LIUKIIA.
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3aknoueHue

W3 mpuBenéaHoro o0630opa MOXKHO caenarh cieayomnme HadmoneHus. [lepsoe. B 23 mukie
nepBass Benblnka X17 mpousonpia yepe3 3 rozga mocie ocHoBHoro Makcumyma B 2000 romy
(oxtsi0pp 2003 ). IloTeHiMama MarHUTHOTO TOJSA B 23 NHMKIE XBAaTUJIO HA 2-F0 BCIbImKy X17
(centsioppr 2005 r). CoOwiTue 2003 roma mpoucxoauiio B Teod(PPeKTHUBHON 30HE 3amMaHOTO
nonymapus, B 2005 romy — Ha BoctouHOM JumOe. B 2017 romy ocHOBHBIE COOBITHSI CEHTIOPS
(Bcmpimku X9 u X8) Tarke MpOU30NITH 4yepe3 3 rofa mocje oCHOBHOro Makcumyma 24 mukia B
2014 roxy. Onnaxo, o cBoeii (hasze 24 uuki Hrke 23 UUKIa, U B HEM MBI HE YBUJIUM BTOPOU Cepuu
MOIIHBIX X-BCIIBIIIEK HA CTAIUU Clajaa, TeM Oojiee yxe HacTynuia ¢aza Munumyma 24 mukia.
Bropoe. Ilockonbky Bembliiku X17 v paBHbIE UM COOBITHS UMEIOT (yHIAAMEHTaIbHOE 3HAYCHHE,
0COOCHHO BaYKHO OCMBICIHTH UX POJIb JIIS IIEJIOTO Psijia MPUKIATHBIX HAYK: MEUIIUHBI, TeO(PH3UKH,
METEOpOJIOTHH, OWOJIOTHH, Teojoruu U T.1. Ipetbe. [Ipu anammse Katanora mpoTOHHBIX COOBITHIA
22 u 23 nuxnos (aBTopel A. U. CnagxoBa, I. A. basunesckas, B. H. NukoB u np. — CrobeneBckuit
Wuctutyr saepHoit ¢usuku npu MI'Y, MockBa, 1998) noruuHO OTMETHTH CIEAYIOLIYIO MBICIb.
UemMm Bblle (ha3a TEKYIIETO COJHEYHOTO LMKIIA, TEM KOpOue BpeMs OXKHAAHUS MEXy MAKCUMyMOM
U TOSBIIEHWEM MOIIHBIX BCHBIIMEK X-KIacca Ha (ase crmaaa. ITo XopoIo BUIHO Ha mpumepe 1989
u 1991 ronos, a taroke 2000 u 2003 romoB (BpeMs oxkuganus 2 u 3 roja).

BbIBO/: BO MHOTOM MPOTHUBOPEUYNBBIE, HO B TO e BpeMs OJIU3KHE MO MmapaMeTpaM IMPOLIECChI
B OONBIMX TPYIax MITEH JAal0T MEPCHEeKTUBY Ui HOBBIX OoJiee TOUHBIX MPOTHO30B B OyIyIMX
COJIHEYHBIX LIMKIIAX.

Jluteparypa
Catalogue of solar proton events 1987-1996 A.l. Sladkova, G.A. Bazilevskaya,
V. N. Ishkov, M. N. Nazarova & authors, 1998.
http://spaceweather.com/ , http//Aww.swpc.noaa.gov/ , http://sidc.oma.be/silso.
Tpowenxos B. E. WMwonbckuii Tangem rtpynn msteH AR2565 u AR2567 kak omHo u3
HanbOonee 3ameTHBIX coObITHI Ha Comuie B 2016 roay // IlpobGiaeMbl ApKTHYECKOIO pErnoHa:

Tpyasl XVI MexnyHaponHoil HaydHOW KOH(EPEHLMH CTYJIEHTOB M acnupaHToB (I. MypmaHnck, 16
mast 2017 r.). — Mypmanck: Tlomurpaguct, 2017. — C. 141-150.
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2018

NIOJIb. XXAPA!

Ha Connane Munumym! A Ha 3emiie xapa!
Csertuno B otmycke. Mrosb Ha yauBIIEHbE:
Bona B mopsix Ha CeBepe 1oka

Kax B Coun, npuriamaer HaceJaeHbe.

TopsaT neca Ha pa3HBbIX KOHTHHEHTAX.
Adunbl noropenu u bepnus.

be3 karacTpo¢ He MOKET )KUTh IJIaHETa.
AMypy TecHO B Oeperax CBOUX.

BHOBB ObETCSI UEOBEK C YTPO30H CMEPTH.
W tpyn Bpaueit BoctpeboBaH 10 CIé3.

A CosHIle THEM U HOYBIO KapKO CBETHT.
Komy-To B panocTs, a KoMy — BOIIpoC.

OT ypoxas 4TO TEenephb OCTAIOCS...

Kak nonro kmumar Oyzner MyduTh Hac?
[Toxoxe, ConHlie BHOBB IEpECTapaIoch,
ITyckasicb B Jyde3apHbIid Ieperisc.

OHO yX07 CBOH B OTIYCK MONBITAIOCH
OTMeTHTB, ITOKa3aB OOJIBIIYI0 CTPACTh!

Yro6 Ha 3eMile BHOBB “‘CAaHKIIHK BKIHOYAINCE,
U xT0-TO B TOM HaEn OOJIBIIYI0 CIACTh?

Benw ¢ Conninem y 3emnu Takas cBsi3b!
S1 momHI0 €M B Hrone. Bot 6w Ki1ace!
A Tyt acanst pacrnaBuics. JKapa!
Yero B ToMm Oosbine: 00yH, b 100pa?
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YEM VIUBWJ 24 COJTHEYHBIN 1THKIT

Ciyuusnioch Tak, YTO LUK BBILIET HU3KHAM.

Ho ynuBuTh c06010 OH Cymen.

B xoHI11€ ABE BCUBIMIKK*, KAK CBEPXMOIIHBIA BHICTpE!
Heittponnsiit MonuTOp* OBLI MOJIOH J1€7!
[TomepuThCSI MArHUTHBIM KYJIAKOM

C npyrumu IUKIaMH — OTPOMHBIM F-misTHOM™.
3anath BOIPOC C TAKOM BBICOKOM CHIION,

Uro0 MBI Ha HEM HAyKy COTBOPHUIIH,
HeTrpuBrnanbHBIM MOJIB3YSICh YMOM.

JInmb tak Mb1 COJIHITE, MOXKET OBITh, TOMMEM,
Uro Benp OHO caMO HETPUBHUAIIBHO,

BHOBB noctynas uppauOHaIBHO.

Bot xopoHasibHBINH BEIOPOC Macchl™® ObICTPBIH,
['ne munnuapas! ToHH! A TYT 3emis...

A ecnu B IIEHTPE COIHEYHOTI'O IUCKA
Cnyuutes “BbicTpen”, KAaTh BCETO IBA THS
/1o HOBOro MarHMTHOTO yzapa.

Y100 HAKOHEI-TO MOHSUT YeJIOBEK:

Benp KU3HB ITOYTH OH MOJIYYAET IAPOM.

He craner CoiHila, >kM3Hb COMAET HA “HET .

2018

06e 6CnbluKy™ - peHTIEHOBCKUE BCIbIIIKK ceHTsI0ps 2017 roma- 06.09. (X9) u 10.09. (X8);
HEHUTPOHHBIH MOHUTOP® - CUETUUK HEUTPOHOB B COJTHEUHOM I1a3Me;

F-namnom™ - B cymecTByromeil K1accu(UKaIlMU COJHEYHBIX IATEH K F-IsTHaM OTHOCATCS camble
OoJIbIIIE U3 HUX;

KOPOHATbHBIU 8blOpoc maccul™ - coronal massive ejection — ruraHTckue OOBEMBI CONHEYHOTO
BEIIECTBA (0 MUJUIMAPIOB TOHH), KOTOPbIE BEIOPACHIBAIOTCS B PE3yNIbTaTe aKTHBHBIX IPOIIECCOB B
atmocdepe ComHila

© Buktop TpomreHkoB
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2018

HA 3BE3/JAX TISTHA!

Yero Tonbko Hayka HE ymeerT!

B cratbe ogHOM HEJaBHO MPOYMUTAI:

Ha 3B&3max nsaTHa — Gonbie He mpodiemMa!
Hamr Teneckon u Tam ux moacuuran!

A s mogyman: Oyner cnan Ha CojHILe,
Cxy4darp 36MHOI HE CTAaHET aCTPOHOM.
OH nsATHaMHU Ha 3Be37jaX BHOBb 3aiiMETcs,

Uro6 cpaBHUBATH UX C COTHEYHBIM MATHOM!

BoT MBI BHOBE CHUMKHU COJ'IHI_Ia BBICTABJISICM,

Nmeem (unbpTpoB COTHEYHBIX 3am1ac.
MBI uX IpH ChEMKE K IATHAM IPUMEHSEM.
Ho uT06 s 38€31 mpozenats To ceiiuac?!

Ho MbIcab ObITh TOKHA TPU HOBOM Jieiie!
Benp 1esb HaydHOU MBICIH — PE3yJIbTaT
B, kxa3anock ObI, 3HAKOMOI BCEM HJICE.

Ha 3B&3nmax narHa, HbIHYE TOBOPST.

UYetsIpe BeKa JIMIb IIPOIIO HA CBETE...
Yro caeman uraiabsder I anunei?

OH coJHEYHbIE NATHA CMOT IPUMETUTH,
BriepBrie X mpencTaBuTh AJIs TOCH !

IIpomuanoces Bpems. Beipociia Hayka.
Ho nisitHa OBITh B rajlakTUKax JTOJDKHBI!
Haiiti ux Tam cHauana Oyzner TpyaHo,
Ho pa3Be He nMeeM TeHUid MbI?

JlocTaTOuHO BITIANETHCS 30pKUM B3IVIAAOM
W B nsatHa, 1 BO BenblKU. OLEHUTD

Bcé T0, 4TO MPOMCXOAUT COBCEM PSIIOM, -
Benp moxHO Tak 0 ConHIle ToBOpUTSH!
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DOI: 10.25702/KSC.978.5.91137.375.7.68-72
VIIK 550.8 (268.53)

MOJAEJIMPOBAHUE PABHOBECHSA I METAHOBBIX I'HIPATOB U POJIb
TEPMOI'EHHOI'O T'A3A B UX ®OPMUPOBAHUU HA ITPUMEPE MOPs JIAIITEBBIX

B. C. 3axapenxo, P. A. Benuee , A. A. Ocmpoeckuii

MypmaHCKuii rocylapCTBEHHbIN TEXHUYECKUI YHUBEPCUTET, I. MypMaHck, Poccus
OctroV007@yandex.ru

AHHOTaAIUSA
[IpoBeneHHBIN CpaBHUTEIBHBIM aHAIW3 BOJHOBOTO MoJisi ceicmopasBeaxkn MOB (Mmeron
OTPa)KEHHBIX BOJIH) MO3BOJIMJI PAaCCMOTPETH YCIOBHUS MX HAKOIUJIEHUS HE TOJIBKO B 30HE
MHOTOJIETHEMEP3JIBIX MOPOJI, HO U B Mpejenax Bcell 30HbI cTabuiibHOCTH. OTMEUeHa poiib
TEPMOTeHHOI0 Ta3a B (OPMHUPOBAHUMU Ta30ruJpaToB. bBpla ocTaBieHa MOJENb 30HBI
CTaOMJIBHOCTH Ia30TupaToB Ha mpumepe Mops JlanteBbix. [IpoaHann3npoBaHbl BOZMOXKHbIE
AKOJIOTUYECKUE PUCKU B JTAJIbHEWIIEM HeTera3oBoM OCBOEHUH Mopst JlanTeBbIX.
Karwuesbie cioBa:
Mope JlanTeBbIX, ra3oruaparsl, CEHCMOPa3BelIKa, dJKOJOTUYECKUE PUCKU, TEPMOTCHHBIN Ta3,
(dazoBas rpaHUIIa.

MODELING OF EQUILIBRIUM FOR METHANE HYDRATES AND THE ROLE
OF THERMOGENIC GAS IN THEIR FORMATION BY THE EXAMPLE OF THE
LAPTEV SEA
V. S. Zakharenko, R.Ya. Veliev, A. A. Ostrovsky
Murmansk State Technical University, Murmansk, Russia
OctroV007 @yandex.ru

Abstract
The comparative analysis of the wave field of the seismic survey of the MOU (reflected
wave method) allowed us to consider the conditions for their accumulation not only in the
permafrost zone but also within the entire stability zone. The role of thermogenic gas in the
formation of gas hydrates is noted. The model of the gas hydrate stability zone was
constructed using the example of the Laptev Sea. Possible environmental risks in the future
oil and gas development of the Laptev Sea are analyzed

Key words:
Laptev Sea, gas hydrates, seismic prospecting, environmental risks, phase boundary.

Beenenne

B cBsm3u ¢ ocBoeHMEM ADPKTUKM BO3pacTaeT MHTEPEC M K €€ BOCTOUHBIM PEruoHaMm, B
qacTHOCTH K Menbdy wmops JlanTeBpix. Ero mnepcneKkTHBHOCTh 3aKIIOYaeTCs B BBICOKUX
MPEaNoChlIKaX He(Trera30oHOCHOCTH; MalbIX IIyOMHaX M OOJNBINON NpPUOPEKHONW YacTH MOpS;
BO3MOYKHOCTH BBINOJHATh OypeHHe ¢ Oepera M HACBIIHBIX OCTPOBOB, @ TAKKE BO3MOXKHOCTH
ucnons3oBanusi CMII, peunoro nytu no p. JleHe u ra3ompoBOAOB OT ra30BbIX MECTOPOXKICHUH
Axyrun k cucreme BCTO (Bocrounas Cubupp — Tuxuil okean) Juisi TpaHCIIOPTUPOBKU HeTU U
raza U3 OyIylnmX MECTOPOXIEHHMH Ha menbde Mops JlanTeBbIX K AalbHEBOCTOYHBIM MOPCKUM
noprtaMm. B ngaHHOi pabore uccinenoBaHus, IPOBEIEHHbIE Ha KOHKPETHOM MaTepuaie
ceiicmopazeenku MOB OI'T, mo3BosistoT paccMOTPETh MPEANOCHIIKM 00pa30BaHuUs ra30ruIpaToB
HE TOJIbKO B MPUJOHHOM CJIO€, HO U Ha OoJsiee MTyOOKOM YPOBHE UX BO3MOXHOI'O CYIECTBOBAHUS B
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30HE CTAOMJIBHOCTHU. DTO AKTYAJIBHO KaK C HO3HLIHI>1 KOMMEPYECCKOTO OCBOCHHUA Ia30ruaparoB, TaKk U
JUISL OIIEHKA HWCTOYHUKOB DHICKAa, NMPU TMPOBEICHUH AATBHEUIIMX padOT MO OCBOCHUIO MIeib(}a,
BCJICACTBUC B3PbIBOOITACHOCTH Ira30TUAPATOB.

Biinsine MHOTroJIeTHEMeP3JIBIX MOPO/ HA Ta30TUAPATHI

I'mapat raza npencTaBiiseT cOO0H KPUCTAIUIMYECKOE JIbAOIOI00HOE BEILECTBO, COJEpIKalliee
MOJIKYJIBI Ta3a B KJIETYaTOM CTpPYyKType Jnbaa. s Toro 4roObl METaH OKa3ajCsl B CBS3aHHOM
COCTOSIHMM, HY)XHa BOJa, a TalKe TeMmeparypa H  JaBJCHHE, COOTBETCTBYIOIIHE
TCPMOANHAMUYCCKUM YCIIOBUAM CTaOMIBHOTO CYHICCTBOBAHUA THApaTa, a TaKKC IMOANHUTKA
METaHOM 30HBI 00pa30BaHUs TUAPATA.

OcobeHHOCTBIO OeperoBoil 30HBI M 1enb(a Mops JlanTeBbIX SABJISETCS HaIUuue
MHOTOJICTHCMCP3JIBIX TTOPOI. YMeHbIlleHHE MOH_IHOCTGI\/'I MCP3JIBIX TOJII IMPOUCXOAUT IO MCPC
YBEIIMYEHUS TIyOMHBI MOps. TepMOIMHAMUYECKHE YCIOBHS, HEoOXonumble Uisi (GOpMUPOBAHUS
3CI' MeTaHa Ha KOHTHHEHTAX, CYIIECTBYIOT B TOJSIPHBIX PETHOHAX B 30HE PACIPOCTPAHEHHS
MHOTOJIETHEMEP3JIBIX MOPOJI MOIHOCTEI0 He MeHee 250-300 M. DTo Bcerga sABIsSETCA CIEACTBUEM
JUIMTEIBHOTO M TIIYOOKOTO OXJaXICHHs pas3pe3a mopod. HempepeiBHas BeyHas Mep3ioTa B
OCHOBHOM WJIM TOJIHOCTBIO HEMpOHHUIaemMa Uil raza. TakuMm oOpa3oM, OHa MOJKET YJIaBJIMBaTh
METaH, MPOAYLIHPYEMBI OaKTepUsIMH, KOTOPBIC HAXOMATCS B aHA3POOHBIX OTIOXKEHHSIX. DTOT
TCHETUYECKUH THII MEeTaHa Ha3bIBaeTCs MUKPOOHBIM. [1oq0OHBIM 00pa3oM BeUHast MEpP3/I0Ta MOKET
3are4aThlBaTh TEPMOTCHHBIA METaH, KOTOPBHIM MUTPUPYET BBEPX MO pa3jioMaM U ciIaObIM 30HAM U3
0osee NIyOOKMX YIrieBOJOPOJAHBIX CKOTLICHHH.

IIpeanoceliku ¢pOpMUPOBAHUSA I'A30THAPATOB

[To mocnennum manubM cericmopaszBeakun MOB OI'T ocagounsblii yexon JlanTeBoMoOpcKoi
MJIUTHL 00pa3oBaH TpeMsl KPYIMHBIMH CEHCMOKOMIIJIEKCAMU: alTCKO-BEPXHEMEIOBBIM, MalleOleH-
CPEIHEMHOIICHOBBIM U CPETHEMHUOLICH -UE€TBEPTUUHBIM.

[Nonkomnnexkc L[2-L3 BBINISAAT aKyCTHYECKA NPO3PAYHOM TOJIIEH C PEIKUMH SPKUMHU
OTpakeHHsIMH. Takoil XapakTep BOJTHOBOW KapTHHBI MO3BOJISET MPEINOJIIOKHUTH, YTO OTIOKEHUS
(GopMUPOBATHCH B HU3KOIHEPreTHUeckoi oOcTaHoBke. OHU TPENCTABICHBI MPEUMYIIECCTBEHHO
[JIMHUCTBIMU TOJIIIAMH, @ OTAENbHbIE JUHAMUYECKU BBIPAXKEHHBIE PedeKTOpPbl COOTBETCTBYIOT
MPOIJIACTKaM MECUYaHUKOB. B moakoMIiekce BBIACISIOTCS aHOMAJIHU CEHCMUUYECKON 3alucy THIa
«IPKOE TSATHO», KOTOPBIE YacTO PACHOJIOKEHBI BOJHM3M Pa3jOMOB, WM MPAMO «YIIUPAIOTCS» B
HapymieHus. Bospact nmoaxkommiekca [2-13, mameoneH — 50LE€H, a IIIMHUCTas TOJIA MOXKET
paccMaTpUBAaTbCAd KaK BO3MOKHAsh PErMOHalbHAs IOKPBHILIKA /Jisi TEPPUTCHHBIX KOJUIEKTOPOB
HIDKHE-BEPXHEMEJIOBOTO MMOTEHIIMATBHO HeTera3oHocHoro komiuiekca. llogkommieke [3-L4
XapaKTepusyercs 4yepeoBaHUEM HU3KOYaCTOTHBIX MHTEHCHUBHBIX OTpakeHU I c
BBICOKOYACTOTHBIMH OTPAKEHUSMHU, YTO CBUJIETEIHCTBYET 00 M3MEHUYMBOCTU MOIIHOCTH ILJIACTOB
no BepTukaiu. B 3oHe crabmnpHOCTH TazoruaparoB (1o 800-1000 M) JeXKUT CpeTHEMUOIICH-
YeTBePTUUHBIN KoMIuieke «L4 — qHo». [IpennonokuTensHo, HUKHSS 9acTh KOMILIekca (Toma [4-
L5) cnokeHa TEppUTEHHBIMU TECUAHO-TIIMHUCTO-aJeBPUTOBBIMA TTopoAaMu. OHU OIaronpusTHHI
it GopMHUpOBaHMS TIIACTOB-KOJUIEKTOPOB. B BepxHeld wactm monakomruiekca (tomma L5-L6,
MJIMOIIEH-YETBEPTUUHBIA BO3pacT), Cyldsd IO MPO3payHOM CcelCMHYecKOl 3amucu, 3ajeraer
YMEPEHHO KOHCOJMJMPOBAHHAS TOJIIA MIMHUCTBIX mopoa MommHocThio 300-500 m. OHa MoOxeT
o0ecrieurBaTh COXPAHHOCTh BO3MOKHBIX 3aJIeKEN B HMKENEKALMX CIOSIX.
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YcnoBHele 0003HAUEHMS: | - CKBO3HBIE U HECKBO3HBIE TAJIMKK; 2 - JIOKAJIbHBIE CKOTUICHUS
TIPUTIOBEPXHOCTHBIX Ta30THAPATOB; 3 - BO3MOXHbBIE CKOIUICHMS Ta30THAPATOB, TPHYPOUYCHHBIE K pa3iIoMaM;
L2 — L6 — oCHOBHbIE OTpasKkaroIliye rOPH30HThI; L4 — COOTBETCTBYET IPEAIIOIaraeMoi oJ0IIBE 30HbI
ctabmwibHOCTH razoruapaTos (ryousa 800-1100 meTpoB)

30oHa cTA0OMIIBHOCTH Tra30TUAPaTOB

Tonmm mopoJi, B KOTOPBIX COOIIOAAIOTCS HEOOXOAUMBIE YCIIOBUS, COJIEPKaT ra30rugpaTHbIe
3aJI€K1, U Ha3bIBAIOTCS 30HOM CTAOMJIBHOCTH Ta3oruiparToB. BypoBbiMU U ceificMOpa3BeOYHBIMU
paboTaMH B pa3zIMUYHBIX YAacTAX MUpa YCTAHOBJICHO, YTO Ta30Bbl€ TMIPAThl HE pacHpelesieHbl 110
Bcemy o0wvemy 3CI, a o00pa3yloT CKOmIeHMS B MOpoJax Kojulekropax. FEcim B
BBICOKOIIPOHUIIAEMBIX IOPOJAaxX THApPaThl HAKAIJIMBAIOTCS B IIOPOBOM IIPOCTPAHCTBE, TO B
HU3KOIPOHUIAEMbIX [1OPOJAAX TMApaThl 00pa3ylOT TEKCTYphl - I'MJpaTHbIE BKIIOYEHUS pa3InyHON
dopMbI, pazaeneHHbIE y4acTKAMU IOPOZbI, NMPAKTHYECKH HE COACpKalMMH TUApaTsl. HrpkHss
rpanuna 3CI" B mope JlanteBbix u3Mensercs B npenenax 1000 - 700 M, yMEeHbIIASACH B CTOPOHY
okeaHa. BepxHss rpaHuia JIeXXKUT BHYTPU 30HBI BEUHOM Mep3noThl. 30HA CTAOMJIBHOCTH TIa30BBIX
TUPATOB OIpeeIsIeTCs] TEMIIEpaTypoil n naBineHueM. | panuna pazaena ¢as onpexnenser npeaen P/
T oGmnactu cTaOUIBHOCTH Ta30BbIX THPATOB.

[lo nmanHbIM (¢parMeHTa OPOQUIS TMOCTPOCHA MOJENb 30HBI CTAOMJIBHOCTH Ta30BBIX
TUPATOB ¢ YUETOM TIIyOUH Mops JlanTeBwIx (puc. 2).

Jlunus 1 nemoHcTpupyeT (a3oByl0 TpaHHIly oOpa3oBaHUsl Ta30THAPATOB, BBIIIE STOU
IPaHUIIBl Ta30TUApPAThl OOpPa30BBIBATHCA HE MOTYT. JIuHuS 2 mpencTaBisieT coOoil KpUBYIO,
OTPAKAIOIIYI0 pacIpesielieHue MPUPOJHONW TeMIepaTypsl B HeEIpax C YBEIWYCHHEM IITyOWHBI.
Huxe Hee raszorujparsl Tarkke He MOryT oOpa3oBbiBaThes. OOpa3oBaHHME TMAPATOB BO3MOXKHO
TOJIBKO MeXIy KpuBbiMU 1 u 2. B 30He MMII, 10 mecTrucoT METPOB OT JHA OHU IIPEICTaBJICHBI B
BUJIE Ta30TrMApPATOB BIEPEMENIKY €O JbAOM. Huke konmyectBo sbaa ymeHblmaercs. [lox 3oHoH
CTaOMJIBHOCTH PpAcCIONOXKEeH CBOOOJIHBIM ra3, KOTOPBIM MUTAET ra3oBble I'MJPAThl, HaXOAAIMECS
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Bollle. Hanmmume cBOOOAHOTO Taza B BEPXHUX CIOAX IOPOABI OOYCIIOBJIEHO IHCCOIMAIUEH
ra30ruJIpaToB.
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Puc. 2. 3oHa cTaOMILHOCTH Ta30BBIX THAPATOB Mopst JlanreBbIx

PoJsib TepMOreHHOTIO Ta3a U MUTpPalUs M0 Pa3jioMaM

Hammume 3CIT B paspese He TOBOPUT 00 00s3aTebHOM HAXOXKICHWUH T [IpaTOB B
JaHHOM  uHTepBane. Jlng 3Toro HEoOXOJUMO MOMHUMO  ONArompusiITHOTO  COYETaHHS
TepMOOAPUUYECKUX M TEOXMMHUYECKUX YCIOBUU TalKe HaIMYUEe JOCTAaTOYHBIX OOBEMOB rasa-
ruipaTooOpa3oBaress. Baxxubim dakTopom, KOHTPOJIUPYIOUIM (dopmupoBaHue
CKOHIEHTPUPOBAHHBIX CKOIUJICHMWM Ta30rWpaToB, SBIISIETCA HAIMYME IYTeH MUTpaluu it
oOecniedeHus MOTOKA ra3a U3 MOJCTHIIAIONMX Ta30HOCHBIX TOPU30HTOB.

Bonpmiast gacte pazmomoB Onm3ko moaxoauT k 3oHe MMIL Tlox Bo3melicTBHEM IOTOKa
BHYTPU3EMHOTO TEIIa TMPOUCXOIUT PACTEIUICHHE MEpP3JION TONIM CHU3Y, 00pa3ys CKBO3HBIC U
HECKBO3HbIE TAJIMKU, KABEPHBI, TJIe MOIYT CKaIlJIMBAaThcs U (GOPMHUPOBATHCS TUIPATHI B PA3IMYHbBIX
(hazax CBOEro COCTOSHUSI.
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JKOoJI0THYECKIE PUCKU

Ilpy ocBOEHHMH MECTOPOXKIEHUN THApPATCOAEpKAIME CIOU MPOAOIIKAIOT OCTaBaThCs
onacHbIM (hakTopoM mpu OypeHHH U IPH MOJBOAHON J100bIue He(TH U ra3a.

B3pbIBOOIIacHOCTh MPECTABIISAIOT JIOKAIBHbIE CKOIIJIEHHS Fa30THAPATOB B PUAOHHOM CIIOE,
JeKalupe Ha IMPOJOJDKEHUHU pPas3IOMOB, a TAKKE Ia30rvuIparthbl, MPUYPOUEHHBIE K pa3ioMaM. JTa
OMAaCHOCTh BO3PACTAET B ClIydae YCUJICHHS TEKTOHUYECKOH akTuBHOCTH. KpoMe Toro, MHTEHCUBHOE
paspyllieHre ra30rHIpaToB MOXKET YMEHBIIMTh IJIOTHOCTh BOJBI, YTO B CBOIO OYepelb MPUBOAUT K
noTepe MaBydyecTu Kopabie, MpoIIbIBAIONMX HaJl CKOTUICHUSIMH.

CeiicmuuHocTh MOps JlanTeBbIX
CeiicMuuHOCTh paifoHa mpejactaBieHa y3koil (60—80 kM) TOJIOCON SNUIEHTPOB
3eMJICTPSICCHU B HampaBlieHHH OT Xp. ['akkens m pacumpsirorieiics g0 400—600 kv Ha menbde
Mops JlanTeBbIX. 3/1€Ch CEMCMUYHOCTh OXBAaThIBAET TEPPUTOPHUIO MEKIY MOJIYyOCTpOBOM TaiimbIp,
nenbsToi p. Jlensl 1 HoBoCcMOMpPCKUMHU OCTPOBAMHU M HOCUT pacCesHHBIHN, Tu(dy3HBIH XapakTep.

BriBoabI
1) CocraBiieHHast aBTOPAMH MOJICNTb TTOATBEPKIACT PE3yIbTAThl NCCIICTOBAHUM
2) B 3o0He crabunbHOCTH THApaTOoB a0 mIyomH mpumepHo 800-1000 m, moryr

00pa3oBBIBAThCSl Ta30THAPAThl M TAa30HACHINIEHHBIE TOJIIM, MMOTEHIHMAIBLHO MPEACTABISIONME
KOMMEPUYECKU MHTEpEC, a TAKKe JIOKAJTbHbIE CKOIUJICHUS. B nX 00pa3oBaHUU 3HAUYUTEIBHYIO POJIb
UTpaeT BEPTUKAIbHAS MUTPAIIUS TEPMOTCHHOTO ras3a.

3) B mope JlanTeBhiX, B YCIOBHUSX Pa3BUTONH HEOTEKTOHHKH, TEPMOTCHHBIM Ta3, B
IIPOLECCE BEPTUKAIBHON MUTPALIMN, UTPAET BAXKHYIO POJIb B PACTENJICHUH MEP3JION TOJIIM CHU3Y, B
MOJAMUTKE TPUITOBEPXHOCTHBIX Ta30TUPATOB M  ONpEACISeT BEpPOSITHOCTh (HOPMHUPOBAH Us
ra3orupatoB W Ta30HACBIIICHHBIX TOJIL B Ooitee I‘JIY60KI/IX TCOJIOTUYCCKUX TOPHU30HTAX B
npejeNax 30Hbl CTAOUIIBHOCTH.

4) [ToBBIIGHHYIO ~ B3PBIBOOIIACHOCTh  TPEICTABISIOT  JIOKATBHBIE  CKOTUICHUS
ra3oTUJPaToB B TMPUJOHHOM CIIO€, YacTO JIeKAlMe Ha TMPOJOKEHHHM pas3IoOMOB, a Takke
razoruipatel 0Oosiee TIyOOKOTO YpOBHS, HEMOCPEICTBEHHO NPHUYPOUEHHBIE K pazjioMaM. OTa
OIMaCHOCTh BO3PACTACT B CIIydae YCHIJICHUS TEKTOHUYECKOW aKTHBHOCTH.

5) CKOTUJICHUS Ta30TUIPATOB MOTYT OBITh MHIMKATOPAMH IEPETOKOB Ta3a, CBSI3AHHBIX C
HMXEIJIC)KalllMMHU HC(bTCFaSOBBIMI/I MCCTOPOXKACHUAMU W SABJIATHCA AOITOJTHUTCIBHBIM (baI(TOpOM,
MOATBEPKAAIOIMM YIIIEBOIOPOAHYIO TEPCIEKTHBHOCTh JAHHOTO PaiioHa.

DOI: 10.25702/KSC.978.5.91137.375.7.72-79
VIIK 911.37 : 004.94

MATEMATHYECKOE MOAEJIUPOBAHUE PASMEIIEHUA OBBEKTOB
TPAHCIIOPTHO-JIOTUCTUYECKOW MH®PACTPYKTYPHI

M. A. Danees , O. B. Muxosa

I'mmuasus Ne2, . Mypmanck, Poccust
max-faleev@mail.ru
AHHOTAIUS
Lenbio paboOTHI CTAIO OMpeneieHNe ONTUMAIBHOTO MECTOMOIOKEHUS TPAHCIIOPTHOTO y371a
ropoga Mypmancka Uit HamOoiee O(PPESKTHBHOTO  B3aWMOJCUCTBHUS  DJIEMEHTOB
TPAHCIIOPTHON CHCTEMBI, CO3/IaHHE, aHAJU3 U YHHUBEPCAIHU3AIUs CITOCOO0B PEIICHUS TaKUX
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3aga4. B xome wuccnenoBarenbckoll  pabOThl  ONpPENESUIMCh  TOYKM — ONTUMAIbHOIO
pacIoyIOKEHUsl BOK3aIbHOIO KOMILJIEKca ropoga MypMmaHcka ¢ y4eTOM PEKOMEHJalMil 1o
IIJAHUPOBAHUIO M Pa3MEUICHUIO BOK3AJIOB B KPYIHBIX TIOpOAax, B TOM 4YHCIE HX
PAaBHOYTAJICHHOCTh OT OCHOBHBIX (PYHKIIMOHAJBHBIX 30H IOpOJ]ia, BO3MOXKHOCTh CO3JAHUS
O0BEAMHEHHOTO TPAHCIOPTHOIO Y371a, HAJMYHME 3€MEIbHOIO Y4acTKa COOTBETCTBYIOLIETO
pasmepa U xoHpuryparuu u ap. C moMoIpto JIMHEHHON U KBaApaTUYHOM allpOKCUMALUH
OblIa 3a/1aHa annpoKCUMUpYo@as QyHKIHs, rpaguk KOTOPOil MPUOIMKEHHO COOTBETCTBYET
KEJIe3HOJOPOXKHON BeTKe, UIYIIEeH BA0JIb ropoaa MypMaHCKa, M OCYLIECTBIIEH MTOUCK TOUYKU
Ha rpaduke JaHHON (QyHKIMHU, PACTIONOKEHHONW ONTUMAIBHO OTH OCUTEIIEHO MUKPOPaOHOB
ropoja. bbulM coCTaBlIeHBl N€OMETPUYECKHE 3aJa4d Ha HAaXOXKJIEHUE TOYEK IIJIOCKOCTH,
YIOBJIETBOPSIOUMX 3aJaHHbIM ycJoBUSAM. C IOMOIIBIO METOJOB MAaTEMATHUYECKOIO MU
KOMIIBIOTEPHOIO MOJIEJIMPOBAHMS OINPEIEIEHbl IATh TOYEK BO3MOYKHOIO PallMOHAJIBHOIO
pacIioIOKEHUsT TPAHCIOPTHOIO y371a, B JABYX U3 KOTOPHIX BO3MOXHO CTPOUTENIBCTBO
’KEJIe3HOJOPOKHOI0 BOK3aa.

KuroueBbie cioBa:
TPAHCIOPTHBIN y3€]1, MAaTEMaTHUECKOE MOJICINPOBAHNE, KOMIIBIOTEPHOE MOJIEIUPOBAHME.

MATHEMATICAL MODELING OF ACCOMMODATION OF OBJECTS OF
TRANSPORT LOGISTIC INFRASTRUCTURE

M. Faleev, O. Mikova

Gymnasium Ne2, Murmansk, Russia
max-faleev@mail.ru

Abstract
The purpose of the work is to determine the optimal location of the transport node for the
most effective interaction of the elements of the transport system, the creation, analysis and
universalization of methods for solving such problems. The optimal location of the station
complex were determined with the help of the recommendations for planning and stationing
of transport nodes in large cities. Five possible locations of the transport node were found,
and in two of them it is possible to build a railway station.

Keywords:
transport node, math modeling, computer modeling.

BBenenue

B cBM3M ¢ HEOOXOQMMOCTBIO PEKOHCTPYKLUHH KEJIE3HOJOPOKHOIO BOK3aJla Topoja
MypMmaHCKa BO3HHKAET BOMPOC, SBISIETCS JM MCTOPHUECKOE MECTOIIOJIOKEHHE BOK3aia Hanbosee
ynadHbIM. [losTOMy akTyanbHON siBisieTcsl mpoOsieMa HAX0XKJICHHS ONTHMAJIbHOIO PaCIOiIOKEHHUS
TPaHCIOPTHOTO Y3J1a, 3TOMY BOIIPOCY U MOCBSILEHA JaHHAas MCCIIeA0BaTeNbCKask paboTa.

Ilenp wuccnenoBaTenbckoil pabOTBI COCTOMT B TOM, 4YTOOBI Ha OCHOBE COOpPaHHOIO
TEOPETUYECKOI0 MaTepuala COCTaBUTh 3aJayd Ha ONpeAeleHHEe TOYKM Ha IUIOCKOCTH,
VIIOBJIETBOPSIONICH 3aJaHHBIM YCIOBUSM U, pellias JaHHBIE 33/1a4d, HAWTH CIOCOOBI ONpeeeHUs
ONTHMAaJIBHOTO MECTOIOJIOKEHHUsSI BOK3aJlla Topoaa MypmaHcka misi HambOonee 3(deKTHBHOTO
B3aMMO/ICHCTBUS 3JIEMEHTOB TPAHCIIOPTHON CUCTEMBI.

HccnenoBarenbckas 4acThb
B xonme pmaHHOI wMccnenoBarenbCKoi  pabOTBHl  ONMPENEeNsUINCh TOYKUA — ONTHMAJIBHOTO
pacIoJIOKEHUsT BOK3aIbHOIO KOMILIEKCcAa ropoja MypMmaHCKa IyTéM COCTAaBJICHUS U PELICHHUS
IeOMETPUYECKUX 33Jad M HUCCIEAOBAHUS MAaTEMATUYECKUX MOJEIEH € IOMOIUBIO YHCICHHBIX
METOJI0B M KOMIIBIOTEPHOIO MOJIEIIMPOBAHHSL.
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Ha mepBom srtame uccienoBaHusi ObUIM COCTaBJICHBI YEThIPE T€OMETPUUYECKUE 3aJadd Ha
Hax0XJICHHUC TOUCK IIJIOCKOCTHU, YIOBJICTBOPAIONMX 3aJaHHBIM YCIIOBUSAM.

OmnpeneneHue ONTUMAIBHOTO PACHOJIOKEHUS] TPAHCIOPTHOTO Y3Jla PaccMaTpuBajioCh C
Y4ETOM €ro yIaJe€HHOCTH OT 3aJaHHOTO I[EHTpa TOpOja, OCHOBHBIX (YHKIIMOHAIBHBIX 30H,
CTaTUCTUYCCKUX JAHHBIX [0) YUCIICHHOCTHU HAaCCJICHU A, HaJIN4YHe 3CMCJIBHOTO ydacTKa
COOTBETCTBYIOIIETO pa3Mepa W KOHQUTYpaluu | Ap.

Ha BTOpoM »5Tame wuccienoBaHus >KEIE3HOMOPOKHYIO BETKY, HUIYIIYIO BJIIONb TOpoja
MypMaHCcKa, TPEACTaBUIM Kak TpaduKk HEKOTOPOW GYHKIIMM U OMPENeNsUIH  ONTHMAIbHOE
pacmojoKeHre TOodueK rpaduka TaHHON (PYHKIMU OTHOCUTENLHO 14 HCTOPUYECKU CIIOKHBIIAXCS
MHKPOPaOHOB Topojga Mypmancka (puc. 1). ¥ kakaoro MUKpopaiioHa HaIllIM YCJIOBHBIM LIEHTP U
BBenu  kod(punmeHtsl.  OTHOmEHHE  KOO(QUIIMEHTOB  PAaBHO  OTHOLICHUIO  IIOLIA/EH
MHKPOPaOHOB.

MYPMAHCK .

Puc. 1. Muxpopaiions! ropoga MypmaHcka

C nomoupio JMHEHHONM M KBagpaTUYHOM aNIpOKCHMALMM 3a/laHa allpOKCUMUPYIOIIAs
byHKuUs, TpaguKk KOTOPOW MNPUONMKEHHO COOTBETCTBYET JKEJIE3HOJOPOKHON BETKe, HAYyLIEH
BIOJIb Topona. I[Ipym JMHEWHOW anmpoKCMMallMy pPAacCMaTpUBAIM B KauyeCTBE OSMIINPHUYECKON
dopmynsl Gopmynny nuHeiHOW QyHKuMM f x = ax + b. [ng HaxoxaAeHUS KOOPPUIIUEHTOB a U b
ObUIN pELICHbl CUCTEMB] YPABHEHU I

azn:xf erznlxi = Zn:xiyi
1 i=1 i=1

azn: X, +bn= Zn: Y,
i=1 i=1

W3 nanHOW cucTEMBI HAXOIUM:
n n n n 2 n n n
Zi=1 X Yi-n- Zi:l X, 'Zi=1 Yi b— Zi:l X; 'Zi=1 Yi— Zi=1 X 'Zi=1 X Yi
n o n n ! - no_ n n
g X N— Zizl X 'Zizl X g X N= Zi:lxi 'Zizl X

[Ipn kBaspaTUYHON aNMPOKCHUMAIIUH PACCMATPUBAIN B KAYECTBE IMIUPUUECKON (POPMYIIBI
kBajgpaTuunylo QyHkuuio f x =ax’+ bx+c. Jnd HaxoxkueHHs HApaMeTpoB a, b u ¢
HEOOXOJMMO PEUMTh CUCTEMY YPaBHEHUM:

an+bX, +cX, =2,
aX, +bX, +cX, =7,
aX, +bX, +cX, =7,

e Xlzzn:xi, Xzzzn:xf, X3=Zn:xi3, XA:Zn:xi“,
i=1 i=1 i=1 i=1

a=
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Z, :ZYi v Z, :inyi' Z, :ZXiZYi
=) =) i1

Hcnons3ys npasuiio Kpamepa, Haxoaum:

acbe ph B
A A
Iac
Z, X, X, n 2z, X,
A,=det| Z, X, X, A, =det| X, Z, X,
Z, X; X, X, Z; X,
n X, Z; n X, X,
A, =det| X, X, Z, A=det| X, X, X,
X, X, Z, X, X; X,

Jnst HaxoxaeHus: NPUOIMKEHHBIX (YHKIMOHAIBHBIX 3aBUCHUMOCTEHl U  ONpEleNeHUS
3HAUEHUM MapaMeTpoB aNMNpPOKCUMHUPYIOUMX (yHKUME ObUIM HamMcaHbl KOMIIBIOTEPHBIE

IIPOTrPaMMBl.

cout <<
cin >> n;
coordinate[n][2];

cout << t << endl;

( i=@; i<n; i++)
g
L

cin >> coordinate[i][@] >> coordinate[i][1];

( i=8; i<n; i++)
summa_x+=coordinate[i][€];

( 8; i<n; i++)
summa_xx+=coordinate[i][@]*coordinate[i][@];
( i=@; i<n; i++)
summa_y+=coordinate[i][1];

( i=@; i<n; i++)
summa_xy+=coordinate[i][@]*coordinate[i][1];

a=(summa_xy*n-summa_x*summa_y)/(summa_xx*n-summa_x*summa_x);
b=(summa_xx*summa_y-summa_xy*summa_x)/(summa_xx*n-summa_x*summa_x);
cout << endl <« <Ka<kk <<b;
cin >> a;

8;

Puc. 2. JluneiiHas armpoxkcuMaIms
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Puc. 3. KBanpaTuuHas anmpokcuMmanys

C nomolpI0 HAaNMCAaHHOM KOMIIBIOTEPHOM mporpammbl (puc. 4) HalUId TOYKY >KEJIe3HOU
JIOPOT'H, pacCTOSIHUE OT KOTOPOM JI0 LIEHTpa KaXKA0T0 U3 MUKPOPaiOHOB € y4eTOM KO3(h(UIIMEHTOB
SBIISIETCS. HAUMEHBILM.

[lpn pemeHun STUX 337a4 OBUIO HAWJCHO WATH BO3MOXKHBIE TOYEK PACIONOKECHUS
BOK3QJIbHOTO KOMILJIeKca ropoaa MypmaHcka (puc. 5), TpU U3 KOTOPBIX HE YIOBJIETBOPSET
TpeOOBAaHMM K MPOEKTHUPOBAHHUIO U BHIOOPY MECTa paclooKEeHUs TPAHCIIOPTHOTO Y3I1a, 3aTO JIBE
(B 150 merpax K BOCTOKYy OT aBTOOyCHOM OCTaHOBKM yiulia decTuBajibHas U Ha IEPECEUCHUU
yiuiel HMuara u ynuns! J{3epKUHCKOTO) YIOBJIETBOPSIOT 33laHHBIM TPEOOBAHUSIM.
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fTpua>>

(T utw>T wn

f[zl[3seTa]sa23ser2x( (2 A+z x)34b
f([tll3serd]lsauazserd-A)x([T][3serd]suairsea-A
‘([all3sera]ss

= = = Amuaevy ofi g0y 3LHMXeH BHHaxvowodu B

@ an[en uINj}aJd YI3In SPUuoIaIsS HEQGHNM “I23F° PIJIX3 SS3204

axa'bunedo praad3hol amaadd \dowsag\iasnisiasnyd . 1 b
1e207\++D\ JACI—\ 4 \dopjsag\sasnisiasnyD MM =] mm : 7 ; m.m 7@

T

HporpaMMa JJIs1 ONpE ACJICHUA ONITUMAJIbHOI'O PACIIOJIOKCHUA TPAHCIIOPTHOI'O Yy3Jia

Puc. 4.
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Puc. 5. VIcKOMBIe TOUYKH (depHbIiT) 1 feKymee MECTOMONOXKEHNE BOK3a/1a (kpacHbIN)
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3akioueHue

B pesynsraTte maHHOW MCCIEIOBATENbCKON paOOTHI ObUIM HAWACHBI CIIOCOOBI OMpPEIEICHUS
ONTUMAJIBHOTO MECTOIOJIOKEHUSI 00BEKTa Ha MECTHOCTH, IPUMEHEHHE KOTOPBIX MO3BOJIMIIO HAUTH
IIATh BO3MOKHBIX TOUCK paCHOJ'IO)KeHI/ISI BOK3AaJIBHOT'O KOMIIJICKCA I‘OpOI[a MpraHCKa, TpI/I nu3
KOTOPBIX HE YAOBJICTBOPSIIOT TPEOOBAHMSM K MPOCKTHPOBAHHUIO M BBIOOPY MECTa PacCIOIOKEHUS
TPAHCIOPTHOTO y371a, 3aTO JIBE JPYrue AOCTATOYHO YAa4Hbl. BeposiTHO, B HemalekoM OymyieMm,
KOTJia 00BEM TPY30IEePEBO30K M IMACCAKUPCKAN IMOTOK YBEIIMYATCS, BOSHHUKHET HEOOXOJWMOCTH B
COBPEMEHHOM BOK3QJIBHOM KOMILJIEKCE, W TOIJIa MOXHO OyIeT IOCTPOUTh €ro B OJHON U3
HallJlecHHBIX TOYECK.

PCS}U’IBT&TI)I, HOJ'Iy‘ICHHBIe B XOIC pa6OTI)I, MOXHO HpI/IMeHSITB Ha npaKmKe IJIA HAXOKIICHU S
ONTUMAJIBHOTO PACIONOKEHUSI OOBEKTOB B KPYMHBIX TOpOJaX, B TOM 4YHCIE COLHAIBHO-
KYJIIETYPHOI'O Ha3HA4YE€HUS.
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Ka4ecTBE OJJHOTO M3 CIOCOOOB MOBBIMICHHUS HAJEKHOCTH PabOTHI SHEPTOCUCTEM CEBEPHBIX
TEPPUTOPUI TMpemIaraeTcsi HCIOJb30BaHUE TexHoMornu brokueitH. OObAcCHSETCS CyTh
JAHHOTO TOAXO0Za, TMPUBOIATCS TPUMEPHI YCIEIHONW peaTn3aluy MOJOOHBIX TPOEKTOB 32
PYOEIKOM.
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THE PROBLEM OF INFORMATIONAL SECURITY IN THE ELECTRIC POWER
INDUSTRY OF THE ARCTIC REGION AND POSSIBLE WAYS TO SOLVE IT

E. Yushkova®, E. Malitskaya?

'Northern Arctic Federal University, Arkhangelsk, Russia
eyushkova@gmail.com
2Association of Project Managers “Project Alliance”, Moscow, Russia
ekaterina.malitskaya@gmail.com

Abstract
The article considers the problem of cybersecurity in the electric power industry of the
Arctic regions, describes the types of cyberthreats and their consequences. Similar cases
from the world practice are cited. Various ways of ensuring cybersecurity at power stations
in the Arctic regions of Russia are listed. The Blockchain technology is proposed as one of
the ways to improve the reliability of the power systems of the northern territories. The
essence of this approach is explained, examples of successful implementation of similar
projects abroad are given.

Keywords:
Artic zone, electric power industry, cybersecurity, Blockchain.

Kubeparaku Ha 3HEprooOBEKTHI B MOCIEAHEE BPEMs CTAJIM IMPOUCXOIUTH BCE yaime. Ecnun
paHblle KHOSPMOIIECHHUKN TPOSBISUTA WHTEPEC, B OCHOBHOM, K B3JIOMY (PMHAHCOBBIX CHCTEM, TJIC
MOYKHO OBLJIO NMPAKTUYECKH MIHOBEHHO IOJYYUTh PEalbHbIE JIEHbIH, TO ceiuac BCE M3MEHMIIOCH.
[TonuTHueckast CUTyalusi B MUPE CETOJHS TaKOBA, YTO HAXOJATCS JIUIA, KOTOPbIE TOTOBBI 3aIIATUTh
XaKepaMm 3a B3JIOM OOBEKTOB KPUTHYECKOW WH(PACTPYKTYPHI, a 3aTE€M HCIIOIB30BaTh TOT HHIIUJCHT
B CBOMX LIETISX.

OHeprooOBbEKTHl MOTYT IOCTpajaTh KaK OT aTak OOLIEro Xxapakrepa (HampuMep, Kak 3TO
ObuTO B TIponuioM rofy B ciydae ¢ Bupycamu WannaCry u Petya), Tak 1 OT TapreTHpOBaHBIX aTak,
KO[Ja Xakepbl IIeJICHANPABICHHO B31aMBIBAIOT CHCTEMY O€30MacHOCTH OJIHOTO KOHKPETHOIO
00BEKTa WM ONPEICIEHHON TPYIITHI 0OBEKTOB.

ITpoGneMsl ¢ 3HEprocHaOXeHUEM, KOTOPbIE MOYTH BCELa SABJISIOTCS CIEICTBHEM YCIEIIHO
NPOBEAEHHON XaKEePCKOM aTaku, MPUYUHSIOT PETHOHY 3HAYUTENbHBINM YyIepd U HPUBOIAT K
ceppE3HbIM TOcHencTBusM. Hampumep, B amekabpe 2015 roma xmbepataka Ha SHEProoOBEKTHI
yKpanHckoi koMrianuu «lIpukapnareeo0a3HEpro» nmpuBeiia K ToMy, 4To 225 ThIC. xkuTenei MBano-
@paHKoBCKOW 001aCTH B TEYCHHE MTOYTH 6 YaCOB OCTaBAINCH O€3 3JICKTPUYECTBA.

[Toxoxkast kubepaTaka ObuTa ocymiecTBieHa B koHIe 2016 roga B Kuee Ha mojcTaHiuu
«CeBepHas». B pesynsrare nocienoBajlu OTKIIOYEHUS 3JIEKTPUYECTBA B psijie pPalOHOB CEBEPHOI
4acTH mpaBoOepexkbsi Kuea n mpuieraromx K HUM paiioHoB obnactu [['onuaposa, 2018].

Emg omHum rpoMKuM MHITMJIEHTOM CTaja KubepaTaka Ha F0XKHOKOPEUCKYIO YHEPTEeTHUYECKYIO
xommanuo Hydro and Nuclear Power B 2014 roay: 310yMBINUIEHHHKA OTIIPABHIN COTPYIHHKAM
KOMIIaHUM OoJiee MATH THICSY BPEAOHOCHBIX IMHUCEM, C IMOMOIIBI0 KOTOPHIX CMODIHM TOXUTUTh
YEePTEKHN ¥ HHCTPYKIIUH 110 OOCTY’)KHBAHHIO HECKOJIBKIX aTOMHBIX PEaKTOPOB.

BepositTHOCTh  1enieHampaBiICHHBIX aTak  3aBUCHT, DIaBHBIM  00pa3oM, OT JBYX
COCTaBJISIIOLIMX: OT I[€HBI «YCIYr B3JIIOMa» M OT Macmrraba mocnenctBuil. [Ipu 3ToMm, yeMm BbIle
HEraTUBHBIM Macurald MmociaeICTBUM, TeM OOJIBILYIO LIEHY OyleT rOTOB 3aIlIaTUTh IOTEHIUAaIbHbII
3aKa3uuK KubepaTaku.

B apkruyeckux permoHax CymecTByeT psii (JakTOpOB pHCKa, KOTOPbIE MOTYT HMPHBECTH K
3HAUUTEIBPHOMY YIIEpOy IpU OTKIIOYEHUHU 3JIeKTposHepruu. K HUM OTHOCATCA Takue (PaKropsl,
KaK: XOJIOJHBIA KIMMAT, HEAOCTaTOYHOE KOJIMYECTBO PE3EPBHBIX MCTOYHUKOB HJIEKTPOIHEPTHH B
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perrmoHe, a TaKKe HAIWYUME B AapPKTUYECKOM 30HE KPYIHBIX IMPOMBIIUICHHBIX TPEANPUSTHH,
HMEIOIMX CTPATErN4ecKoe 3HaUYCHUe.

Macmrad mocneAcTBUM OT aTrakd Ha YHEProoOBEKThl B APKTUYECKUX PETHMOHAX MOXKET
BBI3BATh CEPbE3HBIM PE30HAHC. A €ClM y4ecTh, YTO B TOCIENHEe BpeMsi K ApPKTHKE MpOsBISET
MOBBIILIECHHOE BHUMaHHE MHPOBOE COOOIIECTBO M3-3a OOraThIX MPHUPOAHBIX PECYPCOB ITAHHOIO
peruoHa, To Jr000i MOMOOHBIM WMHIMAEHT, CKOpee BCEro, CTaHET MPEeIMETOM I CHEeKYISUl
MHPOBOTO MacIraoa.

Yro kacaercst BTOpOro (akropa — I[€Hbl «yCJIyr B3JIOMa» - TO OHA MaJaeT C KaKAbIM JHEM,
MOCKOJIBKY TEXHOJOTMH Pa3BUBAIOTCS, IOSBIISIOTCS HOBBIE HMHCTPYMEHTHI B3JIOMa, XaKephbl
CTaHOBATCSI BCE Ooyiee MOATOTOBJIEHHBIMH. Bc€ 3T0, 0e3ycioBHO, yBEIMYMBAET PUCKH IS
AJIEKTPO3HEpreTnyeckoil cepbl apKTHUYEeCKUX peruoHoB Poccuu.

Bo3moskHble yrpo3bl 0e30macHOCTH JUii OOBEKTOB SHEPreTHyYeckoil MHEOPacTpyKTYyphI
MOYKHO Pa3[eUTh Ha BHEIIHHE ¥ BHYTPeHHHE.

K BHYTpEeHHHUM yrpo3aM OTHOCSTCA:

— HesBpisiBieHHBIE OIIIMOKU B TPOTPaMMHOM O0€CIIEUEHU N
— Tlorepst mim kpaxa ycTpoHCTB COTPYIHHKOB;
— HenpaBuiibHOE MCTIONTB30BaHME YCTPOWCTB;
— 310HaMepeHHbIE AEHCTBUS COTPYTHUKOB.
BHeumue yrpossl — 3T0:
— Bupycsl, uepBU U TPOSHCKUE IPOIPAMMBI;
— TaprerupoBaHble aTaku;
— IlepexBar u xulieHUE JAHHBIX.

Ha ceromusmmuii neHb Ui 3a0MTBl  OOBEKTOB  KPUTHUYECKOW  HMHQPACTPYKTYPHI
MPUMEHSIETCSI Psl CTaHJAPTHBIX METO0B. K HUM OTHOCSTCS TaKue MEXaHU3MbI, KaK: aHTHBUPYCHOE
u adtunmuoHckoe [1O, duusTpanus MNOCPEACTBOM MEXKCETEBBIX 3KPAHOB, CIIMCKM KOHTPOJIS
JIOCTYTIa, CHCTEMBbI MpPENOTBpAIlCHUs BTOPKEHHI, BUPTYyalIbHbIE YaCTHBIE CETH MU MHOTOE JIPYroe.
Tem He MeHee, HHM OJWH W3 BBIIICTICPEUNCICHHBIX METOJOB HE MOXXET IMOJHOCTBIO 3aIMTUTH
cucreMy oT kmbOepatak [Maccenp u np., 2017]. [laxe wucmoib30BaHUE BCEX ITUX PEIICHUN B
KOMILJIEKCE TO3BOJIICT JIMIIb 3HAYUTENBHO CHU3UTHh BEPOSTHOCTH TOTO, 4YTO KHOeparaka
3JIOyMBIIIUICHHUKOB ~ YBEHUAETCS YCIIEXOM, HO TIpU OTOM BCE 3aBUCHUT BO MHOIOM OT
npogeccuoHanu3Ma Xakepa.

Texnomorust  broxueiitn ~ MoxkeT  craTh  3(PQPEKTUBHBIM  pEIIEHUEM  MPOOJIEMBI
kuoepOe3onacHocTu. llpenmylecTBO [aHHOM TEXHOJOIMM 3aKIKYAeTCsl B TOM, 4TO CHUCTEMA,
IIOCTpOEHHAasT Ha ocHoBe biokueliHa, mpencTaBisieT coOOH OJHOPAHIOBYIO CETh, IJE BCE
KOMITBIOTEPHl COEIMHEHBI JPYr C JAPYTOM W HMEIOT PaBHBIC IpaBa, IMOCKOJIBKY LIEHTPAIbHBIN
KOHTPOJIUPYIOLIMI y3€JI MPU TaKOH apXUTEKType OTCyrcTByeT (cM. puc. 1) [Jlomatuu, 2016].

OO0bIuHan 0a3a JaHHBIX biiok4eilH
HCIIOJH)'SYCTC?I MOJICJIb <(KJIHCHT-CCPBCP>> llCllOJlb3yC’l‘C}l O,'lHOlelll‘OBilH CCThb
b b N —
o —_ — N - -
. - - —-

Puc. 1. Paznmiue B apxuTeKType KJIacCHIECKO CUCTEMBI M CHCTEMBI HAa OCHOBE TexHosornu biokueiH
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UYem opgHOpaHroBas ceTb biiokueliH Jiydie ¢ TOYKM 3peHHUs KuOepOe30macHOCTH IO
CpaBHEHHIO C Kiaccuyeckoi Mojenbto  «KinneHT-cepBep», HCIOIB3YeMOM  IPAKTUUYECKH
MTOBCEMECTHO?
Bo-nepBeIX, [u1d B3noMa brlokueiiHa 3I0YMBINUIEHHMKY NPHAETCS B3JIOMAaTh THICSYU
KOMITBIOTEPOB OJJHOBPEMEHHO BMECTO OJHOTO CEpBEpa.
Bo-BTOpbIX, MOXXHO OBITh YBEpEHHBIM, 4YTO JaHHble B broxueliHe HuKorga He OymyT
YIAJIEHBI, IOTOMY YTO UX IPUAETCS YIAIUTh CO BCEX Y3JIOB, a 3TO — HEBO3MOXKHO.
biiokueiiH MOXET 3allUTUTh OT CIECAYIOUMX YIPO3:
1) Araka mocpeaHHKa;
2) DDoS-araku;
3) ManunympoBaHue TaHHBIMH.

Amaxa nocpednuxa

ATaka mNOCpeIHMKAa — O5TO BHUJ aTakd B KPUNTOTpadguu, Korjaa 3JIOyMBINUICHHUK,
MOAKITIOUMBIIMCH K KaHAy MEXIy KOHTPareHTaMH, OCYIIECTBIISET BMENIATENILCTBO B MPOTOKOI
nepeiadu, yIamiss WIH UCKaKash HH(OpMAIHFO.

Ecmu He umcmomnbsyercss TexHosorus biiokueitH, To oOMeH maHHbpIMH Mexny KimeHTom u
CepBepoM MPOUCXOTUT KIACCHYECKUM oOOpa3oM: B TIpolecce Tmepenadd AaHHbIX KiueHt
zanpanmBaeT y CepBepa OTKPBITHIN KITIOU, C MIOMOIIBIO KOTOPOTO JIaHHBIE OymyT MM (pPOBATHCS MTPU
OTIpaBKe. 3JIOyMBINUICHHUK, B3loMaB cuctemMy CepBepa, BCTpauBaeTcsi B IIEMOYKY MEXIY
Kinentom u CepBepoM u otnpasiisgeT KiaueHTy cBoil OTKpBITBIA K04 0T nMeHu Cepaepa.

[Ipu mcnosb30BaHUU TEXHOJIOTHU BIIOKUEHH Takas moAMEHA HEBO3MOYKHA, MMOCKOJIbKY, KO
MOJIb30BaTENb MYOJIUKYET OTKPBITHIM K04 B ceTu biokueiliH B 3anmppoBaHHOM BHJE, TO 00 3TOM
cpazy ke «y3HawT» Bce y31bl cetu [SAucutu, Jlakxxanu, 2017]. Takum oOpaszom, eciu
3JIOYMBITITICHHHUK OyeT pacchulaTh ()eHKOBBIC KITFOYH, TO TOICIKY Cpa3y e Paco3HArOT.
DDoS-amaxa

DDoS-aTtaka — 3T0 BUJ arakd, KOTOpas HalelIeHa Ha TO, YTOOBI OTPAHUYUTH MPOMYCKHYIO
CIIOCOOHOCTBH CETEBOI0 pecypcea.

Beb-cepBepsl Bcerqa MMEIOT OTpaHUYEHUE MO KOJUYECTBY 3allpOCOB, 00pabaThIBaeMbIX
OHOBpeMeHHO. Eciu dncno oOpalieHuil K cepBepy MPEBBIMIAET €0 BO3MOXHOCTH, TO BO3HUKAIOT
MpoOJIEMBI C YPOBHEM OOCITY>KUBaHMUSI.

B mpouecce DD0S-araku 37m0yMBINUIEGHHMK HaMepeHHO meperpyxaer Cepep OonbImM
KOJIMYECTBOM 3aIllpocoB, KoTopeie CepBep HE B cOCTOSHHU 00padoTath. B pesynsrate KimeHT He
MO3KeT coequHUuThHCS ¢ CepBepoM u3-3a Toro, uto CepBep neperpy:keH.

Ecnu nadopmanmio, XpaHsIIyrocss Ha cepBepe, pacpeleIuTh 10 BCEM y3J1aM CeTH
brokdeiiH, To 3TO MO3BOJUT 3allMTUTEH BCIO MHPPACTPYKTYPY, MOCKOJIBKY 3JIOyMBINUICHHUKA HE
CMOTYT aTaKkoBaTh OJJHOBPEMEHHO BCE Y3IIbI.

Manunyauposanue 0aHHbIMU

3II0yMBINITICHHUK MOXKET B3JIOMaTh CHCTEMY M 3aTE€M ITOIBITAThCS U3MEHUTH XPAHSIIYIOCS B
Hell umH@opmanuio. Ho ecnmu B cucteme ucnosb3yercss TexHosorus brokdeliH, To mo BceMm
TPaH3aKIUsIM PACCUMTHIBACTCA XJII-CyMMa, KOTOpash XpPaHUTCS B BHJAE paclpelenEéHHON O0a3bl
maHHbIX. C  TIOMONBIO  XOII-CyMMBI KOHTPOJIMPYETCST HEW3MEHHOCTh 3allMCaHHOW B 0asy
uH@opmaruu. [lockonbKy KOHTPOJBHAS X3II-CyMMa XpaHHUTCS B paclpeleN€éHHOM BUJZIE BO BCEX
y371aX CHCTEMBI, TO 3JIOYMBIITICHHUK HE CMOXKET €€ MOJ/1eaTh.

Ecnun ’xe 3710yMBIIDICHHUK MOIMBITAETCS MPOCTO MOMEHATh MHQOpMAIUIO0, HE MEHSs Mpu
ATOM X3UI-CYMMY, TO Takas TpaH3aKius OyIeT OTKIOHEHA CHCTEMOM, MOCKOJIbKY KOHTPOJIbHBIE XJIII-
CYMMBI He OyIyT COBIIaJath.

Takum o00pazoM, ¢ ToMoOIIBIO brokueitH pocTturaeTcs HaaéKHasg 3alMTa OT OMIMOOK
nepcoHasna, 3J0HAMEPEHHBIX NEHCTBUN COTPYIHUKOB, OT BpeAa, MPUYHHSAEMOTO BHpyCaMH U
TPOSIHAMH, a TAKKE OT JPYrMX BHYTPEHHUX U BHEIIHUX KHOEPYrpo3.
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Texnonorust bBiOKUEiH HAa CETOAHALIHUN JIEHb B POCCHUMCKOM 3JIEKTPOOIHEPIETHUKE HE
npumMmensiercs. [Ipu 3ToM 3a pydexom moAoO0HBIE MPOEKTHI YK€ J0Ka3adl CBOIO d(PPEeKTUBHOCTH B
HHEPrOCUCTEMaX, IJE HCIOJB3YIOTCS MPEUMYIIECTBEHHO ajJbTepHATHUBHbIE MCTOUYHUKUA SHEPTHH
HEOOJIBIION MOIHOCTH (COJIHEYHBIE 3JIEKTPOCTAHIIMU, BETPOBBIE U T.1.) B wactHOcTH, Briokuelin
YCHENHO MCHOJIb3yeTCsl B AJIEKTPOIHEPTETHKE TaKUX cTpaH, kak [epmanust u Huaepnanapl.

3aKk/Ioue Hue
be3onacHOCTh SHEPreTHYECKOH HHQPACTPYKTYpPhl SBJISETCS OJHOM W3 BaKHCHIIMX
COCTAaBJIAOIIUX HaHHOHaHLHOﬁ 663OHaCHOCTI/I CTpaHLI. HOBLIH.IGHHB.SI CIIOKHOCTBH

WHPOPMAIIMOHHON CETH  JHEPreTHYCCKUX CHUCTEM  CO3MaéT TOBBIMICHHBIC PHUCKH  JUIA
MOTCHIMAJIBHBIX KHOEpaTaK U HEMpeHaAMEPEHHBIX OIMMOOK MepcoHana. B apkTHYecKkux perunoHax
Macimrad MOCHenCTBUN OT KubOepaTaku Ha OOBEKThl YHEPreTUUYECKOM HMHQOPACTPYKTYpHl MOXKET
UMETh OYEeHb CEpPbE3HBIC TIOCHEACTBHS M3-3a XOJIOJHOTO KIMMara, HEJIOCTaTKa pe3epBHBIX
WUCTOYHUKOB JHEPTUU W HATUYMs OOJBIIOTO YKCIIA TMPOMBIIUICHHBIX MPEANPUATHI, UMEIOIIMX
BOKHOE SKOHOMUYECKOE 3HAYCHHUE.

broxuelin o0anaeT 3HAYMTEILHBIME MTPEUMYINECTBAMH 110 CPAaBHEHHUIO C HCIIOIB3YeMBIMHU
Ha CEroJHSIHUMN JAeHb CPEACTBAMU 3aIMTHI OT KHOepyrpos. [IpuHuun paboThl CHCTEM Ha OCHOBE
TEXHOJIOTUN BJIOKICHH MMO3BOJSET 3AIMTHTH DHEPrOCHUCTEMY OT TaKMX BHJOB aTak, Kak aTaka
nocpennuka, DD0S-araku, a Takoke OT MAHUTTYIMPOBAHUS JAHHBIMU.

O4eBUHO, YTO YIpo3bl KuOEpOE30MacHOCTH HE MOTYT OBITh YCTPAHEHBI MOJHOCTBHIO, HO
M CITOJTb30BAHNE TEXHOJIOTUH BIIOKICHH TOMOKET 3HAUUTEIIHbHO CHU3UTH PUCK HX BO3HUKHOBCHHSL.
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MNOYEMY TAK XOJIOJHO U MMOYEMY O YIIAETCA IMOXOJOJAHUE?
K. Kacnepcen, X. Xasaosca

UiT-Apkruueckuii yHuBepcHTeT, JlenmapTraMeHT HH)KeHepun U Oe3omacHocT, Hoperus
AHHOTAIUSA
Jlronu, xuBynme B 0oJiee XOJIOJHBIX PETHOHAX, BO3MOXHO, 331aBaliich BorpocoM: «[louemy
TaK XOJIOJIHO M IOYEMY OIIylaeTcs moxojioganue?». OTBEeT HAMHOTO CJIOKHEE, YeM MPOCTO
paccMarpuBaTh TEMIIepaTypy, KoTopas oObIYHO (UIypHpyeT B OTYeTax o mnoroje. BaxkHo
3HaUE€HUE U Jpyrux (PaKTOpoB: BETpa, BIAKHOCTH U U3NydeHHs. Berep urpaer KuU3HEHHO
BOXHYIO POJIb B YyBCTBE x0j0/a. [Ipy aHamoruyHoM 3HaYCHUU TEeMIEpaTyphl YBEIHMYCHUE
CKOPOCTH BETpa MOXKET MPUBECTH K TOMY, YTO YEJIOBEUYECKOE TEJIO MCIBITAET ropaszo Oojee
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CHJIBHOE YyBCTBO X0JIOJ1a, TOCKOJIBKY TEIIO ObICTpee YXOJUT U3 opranusma. bonee Bricokas
BJIQXKXHOCTDb BJIMACT HAa CHUIKCHUC TCILJIOU3O0JIAIUN OACKABI, YTO TAKKC BBIHYKIACT OCTPCC
qyBCTBOBATh X0J0J. OIHAKO W3IydeHHE MMEET IMPOTHUBOIMOJIOXKHBIA J(PQEKT, MOCKOIBKY
0oJiee BHICOKME 3HAUEHUs COJTHEUHOH pajuanuu NpUBOJAT K TOMY, YTO MbI YyBCTBYeM ceOst
TCIJICC HaKC IPU 0oJIee HU3BKUX TeMIICpaTypax. XOJIOI[ OKa3bIBACT 3HAYUTCIBHOC BJIIMAHUC
Ha HalM CIHOCOOHOCTM K CYLIECTBOBAHHIO U paboTocrnocoOHOCTh. CylecTByIOT
OIlpe/ieIeHHbIE OrpaHMYeHUs Ui paboTel B 0ojee XOJNOAHBIX YclIoBHUsX. IlockoibKy
WCTUHHBINA TTOKa3aTelb X0Jioga - 9TO HEC TOJIBKO TEMIICpaTypa, CJIO0XHO €ro mnmpaBUJIbHO
paccunTath 0€3 pacCMOTpPEHHS BKIaJa TakuX (AKTOPOB KaKk BETpa, BIAKHOCTH U
U3ITY4CHUSL.

Karwuesbie cioBa:
II0Ka3aTellb X0JI0/1a, TEMIIEpATypa, BETEP, BIAXKHOCTh, U3ITy4CHHE.

WHY IS IT SO COLD AND HOW COME IT FEELS COLDER THAN IT SHOULD BE?
J. Kaspersen, H. Khawaja

UiT-The Arctic University of Norway, Department of Engineering & Safety, Norway

Abstract
People living in colder regions may have wondered, ‘why is it so cold and how come it feels
colder than it should be?” The answer is far more complicated than just knowing the
temperature which is usually emphasized upon in weather reports. However, in reality there
are other contributing factors in play. These factors are wind, humidity, and irradiance. Wind
plays a vital role in feeling cold. At similar value of temperature, increase in the wind speed
could cause the human body to experience far colder since it removes the heat faster from
the body. Similarly, higher humidity also makes us to feel colder because of its impact
towards reducing the thermal insulation of clothing. Irradiance however has opposite effect
since the higher value of solar radiation makes us feel warmer even at lower temperatures.
Cold has significant impact towards our livelihood and working performance. There are
certain restrictions to working conditions in colder environments. Since the true indicator of
cold is not just temperature, it is challenging to make the right decisions without taking into
account contributing factors namely wind, humidity, and irradiance.

Keywords:
true indicator of cold, temperature, wind, humidity, irradiance.

Introduction

You may have experienced that the weather forecast says that the temperature is a certain
degree, while when you come outside it feels much colder. Or that it feels colder at different parts of
the day even though the temperature on the thermometer has not changed. Normally we use the
weather forecast to decide what type of clothing to wear outside, as most of us has a reasonable
sense of what each temperature means for our body, however almost everyone has experienced
regretting not wearing one more layer once being outside. For example: a frosty morning in Tromse
seems warmer than it feels (Fig. 1). Is the temperature actually lower than expected, is it merely a
feeling, is your body more sensitive than others to cold or is there another reason?

Though feeling of cold varies from a physiology of the person and to some extent control of
their mind over body [Matthijs Kox, 2014]. Nonetheless, from the climatic point of view there are
four contributing factors: ambient temperature, wind speed, humidity, and irradiance.

This paper presents a review of each of the contributing factor and its impact towards the
feeling of cold.
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Fig. 1. How come it feels colder than it should be? A photo of Tromse in winter taken by Jeanette Kaspersen
in Feb 2018

Wind

Wind chill is the combined effect of temperature and wind and is the cooling sensation you
can feel on your body when it’s cold and there is wind present. When we are stationed outside in
cold temperatures, the body heats up the boundary layer close to our skin, however when wind is
present, this protective layer is removed and we feel colder. Wind Chill Index is the mathematical
form of Wind chill and measures heat loss on the human body. Using wind chill index there are
certain restrictions for working outdoors, this in order to ensure safety as there are some hazards
related to the cold [Government of Canada, 2017].

Wind is defined as a natural movement of air at any velocity or an artificially produced
movement of air [Oxford Dictionaries, 2018]. Wind can also be defined as the movement of air in
the form of a current blowing from a particular direction [Merriam-Webster, 2018]. \elocity refers
to the rate at which an object changes its position. \elocity is defined as the amount of distance
travelled/displacement per time unit [The Physics Classroom, 2018].
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Wind Chill Chart
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Wind Chill (°F) = 35.74 + 0.6215T - 35.75(V%-15) + 0.4275T(V°15)
Where, T= Air Temperature (°F) V=Wind Speed (mph) Effective 11/01/01

Fig. 2. Winf Chill Chart [Canada, Wind Chill Index, 2017]
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As seen from the Fig. 2, the combination of temperature and wind has been a known factor
for some time and the results are known so one can easily calculate what the felt temperature is
when the temperature and wind speed is known.

Humidity

In addition to wind, we must also consider humidity as we know that there are different
interpretations of the temperature when the air is dry and when it is wet. Most likely you may have
felt that the temperature seems lower when the air is dry — you can almost feel your skin freezing.
However, is this correct? Is humidity a contributing factor?

Humidity is a measure of the amount of water vapour in the atmosphere. Condensation of
the vapour causes precipitation. The amount of water vapours the air is able to hold depends on the
temperature, where warm air can hold more vapour than cold air. When the air contains the
maximum amount of vapour, the air is saturated. Absolute humidity denotes the actual amount of
water vapour present in the air, or the mass of water in a given quantity of air. Absolute humidity is
given by grams of water per kilogram of air. Relative humidity is the ratio of vapour mass present in
the air to the mass of vapour in saturated air in a similar temperature. The relative humidity is given
in percentage [WeatherOnline - Meterological Services, 2018].

Heat index, also denoted as the apparent temperature or the felt temperature, is the
temperature that the human body feels when the relative humidity is combined with the air
temperature. The human body causes us to sweat or perspire when feeling too hot, hence cooling by
evaporation. When this perspiration is not able to evaporate, the human body can no longer regulate
its temperature. When the relative humidity is high, the perspiration rate of the body decreases,
which also means that the human body feels warmer when higher humidity is present [National
Weater Service, 2018]. When the air temperature and relative humidity increases or decreases the
heat index varies accordingly (Fig. 3).

NWS Heat Index Temperature (°F)
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Relative Humidity (%)

Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity
[ Caution [ Extreme Caution B Danger [l Extreme Danger
Fig. 3. Heat Index Chart [Canada, Heat Index, 2018]

Regarding the effect of humidity in cold temperatures, that high humidity result in less
cooling due to the body evaporating less water would only be applicable for a body without any
clothing. When it is cold, we tend to dress in more layers, and this causes less insulating value as
the moisture is captured on the fibres of the clothing. The clothes may not feel wet, the humidity
creates a thin layer of moisture on the clothes, which results in transfer of heat through the clothing
[lowa State University, 2018].
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Irradiance

In addition to wind and humidity, there is another factor that has to be considered and that is
‘sun’. In summer time the we normally assign one air temperature measured in the shadows and one
higher temperature measured in the sun. This means that the sun heats up some of the air so that we
feel warmer when the sunlight hits our body. This should also mean that the sun has an effect on the
air temperature in colder temperatures as well. When you are outside in the winter and the sun is
out, you feel warmer, however, whenever you reach a shadowy area you feel colder. And when you
are back in the sun you feel warm again. We call the energy emitted by the sun as ‘irradiation’.

Irradiance is the amount of light energy from a source that meets a square meter of another
object each second (Fig. 3). This energy can have wavelengths from X-rays, gamma rays, infrared,
visible light and radio. Solar irradiance is given as W/m?/um and ranges from 10 to 10* on the
entire spectrum of wavelengths. Infrared radiation and visible light reaches the earth from the sun
and varies from approximately 100-1500 W/m?/um [NASA, 2008].
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Fig. 4. Solar Irradiance [NASA, 2008]

Impact of Cold

When the human body is exposed to cold there are risks of injuries, non-freezing and
freezing injuries. Non-freezing includes chilblain and trench foot, while freezing include frostbite
and frostnip. Body parts that is not protected by major muscles are the most exposed to cold
injuries, which includes eyes, ears, nose, toes and fingers. Hands and feet are more likely to be in
contact with cold surfaces than the torso which is why they tend to feel cold more often. The most
severe cold effect is hypothermia which is excessive loss of body heat which causes the internal
temperature of the body to reduce. When the human body is exposed to cold its main purpose is to
protect the vital organs which reduces the flow of blood to the body parts furthest from the heart.
All cold exposure effects can, without the correct medical attention be severe and in some cases
fatal. The most important action to take if there is suspicion of cold exposure injury is to remove all
wet clothing and move body to a warm area covering it in warm and dry blankets [Canadian Centre
for Occupational Health and Safety, 2018].

We know that the temperature has an impact on how the body and mind works as this is
something most of us encounter in our daily life. When you are standing outside for a longer period
than expected, for instance if you are waiting for a bus or you lock yourself out of your car, your
body starts to shiver after a while. Either our mind selects not to work at full capacity or we
ourselves decide not to, in order to keep the vital organs working, either way everything around us
seems to slow down and our perception of time is damaged. You feel like you have waited for
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several minutes while in reality it may have been less than thirty seconds. Considering both our
cognitive abilities and the physical health of the body, the actual temperature around us is important
especially when performing outdoor operations as well as in daily life.

Conclusion
Cold may have serious impact towards our well-being if not managed properly. The
important factors are to have correct information about the environment and the individuals who
may be in the harm’s way by the cold. The key to understanding the impact of cold is to bring in all
the related factors into consideration to assess the extent. As discussed above, we propose to add
wind, humidity, and irradiance to the list.
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PABPABOTKA KJIEBEPHOW AHTEHHBI KPYTOBOM IOJISIPU3AIINU C
INOBBIIINEHHBIM KO®PUIMEHTOM YCWIEHUA

B. C. Ilonescaes, B. U. Munxkun

MypmaHCKuli roCylapCTBEHHBIN TEXHUUECKUH YHUBEPCUTET, I. MypMmaHck, Poccus
polezhaev.2014@yandex.ru

AHHOTALUA
B cratbe onucheIBatoOTCs pe3ysTaThl pa3paboTKU BCEHANPABICHHONW aHTEHHBI, HCIIOJTHEHHON
Ha OCHOBE KJIEBEpHOW aHTEHHBI KPYroBoil mojsipusauuu. Llenpio pa3paboTku sBIsIETCS
CO3/JaHME KOHKYPEHTOCIIOCOOHOTO 00paslia aHTEHHBI C YIYYIIEHHBIMH 3JEKTPUYECKUMU U
KOHCTPYKTUBHBIMHM XapaKT€pUCTHUKAMU OTHOCUTENBHO IpoToTHUna. [lomydeHHbIE peleHus
NpeAHa3Ha4eHbl Ui NPUMEHEHUS Kak Ha OOpTy BBICOKOMAHEBPEHHBIX JIETAaTENbHBIX
anmnapaToB, TaKk U B JPYTUX CMEXHBIX YCIOBHSIX PaOOThI CO CIIOKHOM 3JIEKTPOMAarHuTHOM
00CTaHOBKOM.

Karwuesbie cioBa:
BCEHAIPABJICHHAsl aHTEHHA, KPYroBas MOJIIPU3aLus, 3TaXEPOUHbIN KIEBEP.

DEVELOPMENT OF CIRCULAR POLARIZED CLOVERLEAF ANTENNA WITH
INCREASED GAIN

V. S. Polezhayey, V. I. Milkin

Murmansk State Technical University, Murmansk, Russia
polezhaev.2014@yandex.ru

Abstract
The article describes the results of the development of an omnidirectional antenna, made on
the basis of circular polarized cloverleaf antenna. The purpose of the development is to
create a competitive antenna pattern with improved electrical and design characteristics. The
solutions obtained are intended for use both on board high-flying aircrafts and in other
adjacent conditions of operation with a complex electromagnetic environment.

Keywords:
omni-directional antenna, circular polarization, flooring cloverleaf.

Beenenne

JUis  OUCTaHLMOHHOM  pa3BelKd MECTHOCTH, OLEHKM OOCTAaHOBKM Ha KpPYIHBIX
CTPOUTEJBHBIX OOBEKTaX M ONEPATUBHBIX OOJETOB KPUTUUECKOH HMHQPACTPYKTYpHl MOCIEIHUE
HECKOJIBKO JIET aKTUBHO BHENPSIOTCS OecniioTHbIe neTarenbHble annapaTsl (BIUIA). Otu 6sicTpbie
U BBICOKOMAaHEBPEHHbIE MAIMHBI HECYT Ha CBOEM OOPTY paauO3JEKTPOHHBIM KOMILIEKC,
NpeIHa3HAYCHHBIH U1 YIpaBJCHUs ammaparoM, INepefadyd TaHHBIX W BUIACOM300paKECHMUSL.
CymecTByronmie aHTEHHBIE YCTPOMCTBA IPUTOIHBIE ISl HCIIOIb30BaHUS B TEJICBU3NOHHBIX KaHAJIAX
cBs3U ¢ BIUVIA HeMHOrouncieHHbl U MPEACTaBIIEHbI JINIIb IUNOJIbHBIMU, KJIEBEPHBIMA aHTEHHAMHU
KPYTOBOH IOJISIPU3ALIMNA U AHTEHHOU «I1arofay.

BelmenepeuncieHHble aHTEHHBI UMEIOT IUarpaMMy HallpaBJI€HHOCTH ITOA00HYIO IITHIPEBOM
QHTEHHE M U3JIy4alrOT JJICKTPOMArHUTHBIE BOJHBI C KPYrOBOW IOJIIpU3ALMEN 110 BCEM 3aJaHHBIM
HallpaBJCHUSAM. DTH XapaKTepHbIE OCOOEHHOCTH aHTEHH MO3BOJIMIIU IIMPOKO UX UCIIOJIB30BaTh Ha
OeCHMJIOTHBIX JieTaTenbHbIX anmaparax. OpjHako, OHM 00JaJalOT MaybIM  KO3(MpUIIMEHTOM
ycuseHus, He 6onbie 2,3 n1bu, U HU3KOM KOHCTPYKTUBHOW HaA&KHOCTHIO. Llenpio mccnenoBaHus
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ABJICTCA YCTPAHCHHUEC OJSTHUX HEIOCTATKOB l'IyTCM MOACPHU3AIMN KOHCTPYKIHMH C BHCIAPCHHUEM
JOMOJIHUTCIIBHBIX 3JIEMCHTOB U MIPUMCHCHUCM HCCTAHAAPTHBIX KOHCTPYKTUBHBIX pe].HeHHﬁ.

KieBepHasi aHTe HHA KPYTOBOM MOJISIpU3alIUA

KoHCTpyKITMOHHO KIeBEpHas aHTEHHA KPYroBOHM MOJNSpU3AIUU TPEICTaBiseT co0oil Tpu
WJIM YeThIPE COSTMHEHHBIX APYT C IPYrOM <JICTIECTKay, TN B MECTE WX COCNUHEHUS MOIKITIOIaeTCs
WUCTOYHUK TUTAHWS OJHHM IIOJIOCOM Ha HAKIOHHBIC MPSAMBIC W JPYIUM Ha TOPU3OHTAIBHBIC
(puc. la). Inuna mydeii paBusiercst A/4, a qyru A/2, TeM caMbIM TMOJTHAS JUTMHA SJIEMEHTOB JISMIECTKA
paBHACTCS JUTMHE BOJHBI 4. PacCcTOsHUE OT TOYKM MUTAHUS 10 KaKIOH TOYKA Iy paBHsETCs A/4.

B mporpamme s xommnerotepaoro moaenupoBanus anteHH MMANA-GAL [[ongapenxo,
2002] 6pu1M TOTYYEHBI PE3YIBTAaThl AJIEKTPUUYECKUX MTapaMeTpOB, MPEJICTaBIEHHbIE Ha pUCyHKe 10.
Juarpamma HampaBIeHHOCTH «KJICBEpa» - BCCHAIPABJICHHAS, PAKTUUYECKUA COBITAACT C TAKOBOH Y
MOJIYBOJTHOBOTO JTUTIONSI, HO MaKCHMaJbHBIM KOd(uImeHT ycunenus coctasiser 1.35 nbu, 4to
MEHBIIE YeM Yy JUIIOJs, TarKe Majlas KOHCTPYKTMBHAs HaAEKHOCTh, OOOCHOBaHHAs IIOXOM
KECTKOCTBIO KapKaca peajbHON aHTEHHBI SIBJISIOTCS CYIIECTBEHHBIMU €€ HEOCTATKAMH.

Ga: 1.35 dBi = 0 dB (V nonnpuzayms)

Gh:-0.8 dB&d

F/B: 0.00 dB; Tein: Aaum. 120 rp, Snesayun 80 rp
F:433.000 MMy

Z:36.011 - 48.585 Om

KCB: 3.1 (50.0 Om)

Elev. rp.: 0.0 rp. {CeoBagHoe npocTpaHcTao)

a) 0)

Puc. 1. KneBepHast aHTe€HHa KpYTOBOM MOIAPH3ALM: ) KOHCTPYKIWs; O) mapameTpbl

KBa3umyHTOBOM «KJIeBep»

B xoze pabotsl Obl1a pazpaboTana Mo (UKAIUS KIEBEPHOW aHTEHHBI C JOTOTHUTEIbHBIMH
TOPU30HTAIBHBIMU TPOBOJHUKAMU — KBA3LIYHTOBBIMU 3JIEMEHTaMHU. DTH NPOBOAHUKH COECAUHSIOT
HKBUIIOTCHLMAJIbHBIE TOYKM HPOTHUBOIOJOXKHBIX IYTOBBIX 3JIEMEHTOB, 3a CYE€T 3TOIO CTajo
BO3MOJHBIM ITPOBECTHU BGpTHKﬁJ’IBHBIfI IMPOBOAHUK BAOJIb JIMHHUHW HYJICBOI'O IIOTCHIMAJIA U BKIIIOYATh
KIEBEPHYIO aHTEHHY B Ooisiee CllOKHble KOHCTpykuuu. Ha puc. 2a. mpuBeaeHa KOMIBIOTEpHas
MOJIeNIb KBA3UIIYHTOBON KIEBEPHOH aHTEHHBI, KOTOpas BBHIIOJHEHA B THOPHIHOM I€YaTHO-
CKEJIETHOM HUCIIOJHEHUH.

a) 5)

Puc. 2. KBa3uIyHTOBOH «KJIE€BEp»: a) KOMIBIOTEPHASI MOJIEIb; 0) OMBITHBIN 00pa3er]
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JlaHHOEe TeXHHMYEeCKOe peleHHe O0NagaeT CyIEeCTBEHHO YBEIHMYCHHOH IKECTKOCTHIO
KOHCTPYKUMM M Oojiee ONTHUMAJbHBIMU MapaMeTpaMH IO CONIacoBaHHI0 C 50-OMHBIM
KOaKCHaIbHBIM KabOenem. Ilo pa3paboTke KBa3HIIYHTOBOIO «KJIEBEpa» CO3AaH OMBITHBIM 0Opasen
aHTeHHBI (puc. 20) ¥ MOJy4eH MATEHT Ha MOJE3HYI0 MOJEb [AHTEHHA KPYroBOM MOJIApH3allUU
KBa3UIIYHTOBOW «KIeBEp»].

JTa’kepovHasi AHTEHHA KPYTroBO# M0/ pH3aluH

Jns yBenumueHus xod(pduLIMEHTa YCHUJICHHUS NPUMEHEH NPUHIMI KOJUIMHEAapPHBIX aHTEHH,
3aKIIOYAIOIMIICS B 00pa30BaHUU OCEBOIO CTE€Ka MACHTUYHBIX AHTEHHBIX JIEMEHTOB M3ITydarolX
cuH(pazHO U1 (OKycHpOBaHMS pesylsTupyolero mnois. B xoxme paspaborku co3naHo
WHHOBAIIMOHHOE TEXHUYECKOE pEIICHUE KOJJIMHEAPHOIO <«IJIEBEPA», COCTOSILEIO M3 JIBYX
BEPTUKAJIBHO PACIOJIOKEHHBIX KICBEPHBIX M3IydaTelld COCAMHEHHBIX IPOBOIAIMM MEIHBIM
CTBOJIOM. JlanbHEWIIIMM pPa3BUTHEM 3TOTO PEUICHUS MOCIIYXHUI 3TAKEPOUHBIA «KIEBEP», KOTOPBIN
MMEeT CHMMETPUYHOE paCIOJIOKEHUsSI KIEBEpHBIX dieMeHToB. Ha pucynke 3. mpuBeneHa
KOHCTPYKIHS «Pa3HOHAIPABICHHOTO 3TaXKEPOYHOIO KIEBEPa» CMOACIMPOBAHHOTO B IPOrpaMMme
HFSS 14 gng wactorsr 2400 MI11.

OnHo#l W3 peanu3anuil 3TOW aHTEHHBI SBJSETCS KOHCTPYKLMS, COCTOSL@AS M3 YETBIPEX
HNEPIEeHIUKYIAPHO  PACHOJOXKEHHBIX  IUIACTHMH  (OJBIMPOBAHHOIO  CTEKIOTEKCTOJIUTA, €
BBITPABJICHHBIMA Ha HHMX HU3Iy4alOIlMMU TNPOBOJHUKAMU. B pe3ynsrate NOCTUTHYTHI OOJBIIMN
ko3 (ureHT ycunenust paBHbld 3.68 n1b u Oojee mpocTas B M3TOTOBJICHWH KOHCTPYKIIUS U3-32
pasBEPHYTBIX JApPYr OT Jpyra «kieBepoB». JlaHHas MHHOBALlMOHHAas pa3paboTKa 3alMIIeHa
MaTEHTOM Ha W300peTeHune [DTaxkepouHas aHTEHHA KPYroBOH MOJIIPU3aIUH |.

Puc. 3. KOMI'H)IOTepHaH MOZCIJIb 3TAXKCPOTHOI'O «KJICBCPpA» U AHAI'PAMMa HAIIPABJICHHOCTHU

Kpome yBenn4eHHOro KOA(PQPUIIMEHTa YCHUIICHUSI STOKCPOUYHBIN «KIEBEP» XapaKTepU3yeTCs
BO3MOXXHOCTBIO HM3MCHEHHUS pacCTOSHUS Mexy «wieBepamu» oT 0.5/ Bmiote no 0.14 6e3
CYILICCTBEHHOTO MaryOHOTO BIUSHUS Ha GOpMY ITUarpaMMbl HAIIPABJICHHOCTH U TOJISIPU3AIHOHHYIO
XapaKTepUCTUKY. YMEHbIICHHE Ta0apUTHBIX Pa3MEpOB IO BBICOTE SBISETCS BAKHBIM CBOHCTBOM
pa3paboTaHHON AHTEHHBI Jarolee NIMPOKUH HAaO0Op BAapHAHTOB IO KOH(HTypamy aHTEHHBI Ha
stane e€ npoekrupoBanus. Ha puc. 4 moka3aHbel TeOMETpUs aHTEHHBI ¢ Pa3HOCOM «kiieBepoB» .14
U e€ DIIEKTPUYECKUE XapaKTepUCTUKHU, modydyeHHbie B mporpamme MMANA-GAL.
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0)

Puc. 4. YMeHbIICHHBIN 3TAXKEPOUHBIH «KIIEBEP»: a) KOHCTPYKIMS; 0) 2EKTPUIECKHE XapaKTePUCTHKH

3akioueHue
B xome pa3paboTKu TpemioKeH ps YIydIIeHHH B KIacce BCCHAIPABJICHHBIX aHTECHH
KPYroBOW MOJISIPU3AIMU C YIYYIIEHHBIMU KOHCTPYKTHBHBIX M AJIEKTPUYECKUMHU XapaKTePUCTUKAMHU.
I[To pa3paboTkaM CO3/aHBI HATYpHBIC MAKeThI U TIOJYYCH MAaTEHT Ha M300peTeHue. PaccMoTpeHHbIe
B JIOKJIAJC TEXHUYCCKHE PCIICHHS BO3MOXKHO MPUMEHHUTH U K JPYIHM aHTCHHAM JaHHOIO Kiacca
U3IydaTeneil, K mpuMepy, K AUMOIbHBIM aHTEHHAM KPYTrOBOM MOJSPU3AINY U aHTEHHAM <«d1arojia.
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HEKOTOPBIE OCOBEHHOCTHA BHOJIOTMM TPEXUIJIONH KOJIOIIKHA
GASTEROSTEUS ACULEATUS LINNAEUS, 1758 KOJIBCKOI'O ITIOJIY OCTPOBA

M. B. I'apmaw

MypMmaHCKul roCyIapCTBEHHBIN TEXHUYECKUM YHUBEPCUTET, I. MypMmaHck, Poccus
GarmashMV@bk.ru
AHHOTALUA
W3yueHbl HEKOTOpbIE 0COOCHHOCTH OMOJOTMU Tpexunioi komonku Gasterosteus aculeatus
Koneckoro momyocrpoBa u3 sctyapus p. Tymoma, 03. KymoHra u 03. BeH3uH, a UMEHHO
BHYTPUBUJOBAas M3MEHUYMBOCTb, Pa3MEPHO-BECOBBIE XapaKTEPUCTUKU, OCOOEHHOCTH
NUTaHUS U TeabMUHTO(AyHBl. B pesynsrate nccieqoBaHuil ObuI0 BbIsBIEHO 4 MopdoTuna
ook trachurus ¢ xumiem, semiarmatus ¢ xumiem, leiurus Oe3 xwis, leiurus ¢ xuiem,
OCHOBHBIMM KOMIIOHEHTaMH IHUIIM SBJISIIOTCA XMPOHOMHU[BI, TaMMapuabl U Ja(HUH,
relbMUHTO(AyHa TpEACTaBleHa 4YeThIpbMS BHIaMu renbMHHTOB (Anisakis simplex,
Diphyllobothrium dendriticum, Schistocephalus solidus, Neoechinorhynchus rutile).
Kuarwuesbie ciioBa:
KOJIFOIIKa Tpexumiast, KombCkuii moyocTpoB, MUTaHKE, TebMUHTO(ayHa, MOpHOTHII.

SOME FEATURES OF THE BIOLOGY OF THREE-SPINED STICKLEBACK,
GASTEROSTEUS ACULEATUS LINNAEUS, 1758 THE KOLA PENINSULA

M. V. Garmash

Murmansk State Technical University, Murmansk, Russia
GarmashMV@bk.ru

Abstract
Some features of the biology of three-spined stickleback Gasterosteus aculeatus from the
estuary of the river Tuloma, lake Kulonga and lake \enzin on the Kola Peninsula are studied
namely, intraspecific variation, size-weight characteristics, feeding habits and helminth
fauna. In the studies found 4 morphotype stickleback trachurus with a keel, semiarmatus
with a keel, leiurus without keel, leiurus with a keel, the main components of food are
midges, gammarids and daphnia, the helminthfauna is represented by four species of
helminths  (Anisakis simplex, Diphyllobothrium dendriticum, Schistocephalus solidus,
Neoechinorhynchus rutile).

Keywords:
three-spined stickleback, Kola Peninsula, nutrition, helminth fauna, morphotype.

Beenenue

KomronkoBbie 0OHYM M3 CaMbIX MHOTOYUCIICHHBIX PO Kobckoro momyoctpoBa. OHM UTPAIOT
HEMAJIOBAXHYIO pojib B (QOpMHUpPOBAHUM OWOTOINOB, SBJSIOTCS IMHIIEBBIM KOHKYPEHTOM
MPOMBICIIOBBIX PBIO, OOBEKTOM MHUTAHHUS XUIHBIX PBHIO M PBHIOOSIHBIX MTHI, a TaKKe Kak
MNPOMCKYTOYHBIMU, TaK U OKOHYATCIIbHBIMHU XO34€BaMU HOBOJIBHO OOJIBIIIOrO YHCIIa BHUAOB J3KTO- U
sHJoMnapa3uToB. [lpu 3TOM cBeneHuUs 1Mo OMOJOTMU KOMIOMIKM B Bojgoemax Konbckoro perrona He
umetrotcst [Murtenes, [llyneman, 2005]. JIumb ynmoMuHaeTcs, 94TO 3TOT BUJ BCTPEYAETCS] BO MHOTHX
BoJIoeMax MypmaHCKoi 00JacTH.
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MarepuaJibl 1 MeTOAbI

OcHOBY JaHHOW pa0OTHl COCTAaBJIAIOT MaTepualibl, COOpaHHBIE B JCTyapuu p. Tynoma,
03. Kynonra u 03. Bensusn. Beero 6bu10 npoananusupoBano 60 sk3eMIuisipoB Kook, O6paboTka
MaTepualia BBIMOJHSIACH M0 CTaHJAAPTHBIM HXTHOJOTHYECKMM Metoaukam [[IpaBauH, 1966].
Mopdonornueckue MNpU3HAKA ONPEACIsUId MO YHUCITY KOCTHBIX IUIACTUH M HAIUYHUIO KHJIA
[Broranos, 1991]. Ilpum wuccnenoBaHMHM COAEPKHMOTO MHUINEBOTO TPAKTa ONPEICISUTH BUJOBOM
COCTaB MHUIM, TPOCUYUTHIBAIN KOJIMYECTBO KEPTB U YACTOTY UX BeTpeyaeMocTu. [ensMuHTOdayHY
OMpENeNsyIM MO OOIICTIPUHSITON METOAWKE HEMOJNHOI0 Mapa3uTOJIOTUYECKOTO BCKPBITUS
[beixoBckas-TlaBnoBckas, 1985]. Tawke ObLIM ONpenesiCHbl KOJHMYECTBEHHBIC IMOKA3aTeIIH

3apakeHUsl pbl0: SKCTEHCUBHOCTh MHBA3U U, MHIEKC 00OUJINS, HHTEHCUBHOCTh MHBA3MU.

Pesyasrarsl u 00cy:K1e HUS

Pa3mepHO-BecoBBIC TTOKA3aTENM KOJIOMIKA OTJIMYAIOTCS B MCCIIEAYyEeMBIX BojloemMax (Tabmuiia
1). B cpennem nnvHA TPECHOBOIHOM KOMIOMIKKM cocTaBmia 53 MM, a Macca 1,3 1, Mopckoi
COOTBETCTBEHHO 72 MM, 4,4 1.

Mopdomoruueckuid  cocTaB OMpEACIsIIM  CONIACHO  KIAcCH(PUKAIMK, TPEI0KEHHON
B. B. 3roranoBsim (1991), T.e. moACYUTHIBATH KOIMYECTBO MJIACTUH HA TEJE U OMPEIEIISIIN HATUUNe
KIS Ha XBOCTOBOM crebie. B mccnemyembIx BomoeMax OblIo0 OOHapyxeHO 4 MOp(dbl Tpexumion
KOJIIOIIKK, a UMEHHO trachurus ¢ xumem, semiarmatus ¢ xuiem, leiurus ¢ xumnem, leiurus 6e3 xuns

(puc.1).

Tabmuma 1
IIpenensl BappUpOBaHUs U CPEJHUE 3HAYCHUS JUIMHBI U MACChI TEJIa TPEXUIIION KOJIFOIIKI
Gasterosteus aculeatus

Paiton nmosa Tox coopa Kon-Bo, 3x3. JlnHa, MM Macca, r
MaTepuaia
% 60 — 80 2,2—6,1
Ocrtyapuit 2015 8
p. Tynoma 72423 4,4 + 0,44
45 — 59 0,78 —1,78
03. Kynonra 2015 28 _— _—
51 40,73 1,14+ 0,06
42 — 66 0,59 — 2,39
03. Bensun 2017 24 S _—
56 +1,09 1,53 4+ 0,09
[Ipumeuanue:

HaJl YepTOH — Mpeelbl BapbUpOBaHUs oKkaszaTese (Min-max),
IOJ{ YepTON - Cpe/iHee 3HaYEHUE U €ro OlOKa

120
100
30 90 trachurus ¢ kmTem
% 60 B semiarmatus ¢ KHIeM
40
20 B leiurus ¢ KHIeM
< 0 0 10 0 0 0 0 4
0 — B leiurus 6e3 KA
DcTyapuit 03. KymoHra 03. Bensun
p-Tymoma

Puc. 1. CoorHourenune pa3mmasbix Mopd Gasterosteus aculeatus B uccnenyeMbix Bogoemax, %
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HccnenoBanus mokasaiu, 4TO B 03epaxX BCTPEYArOTCS MOP(BI ¢ HEOONBIIMM KOJIMYECTBOM
miactuH, a uMmeHHo leiurus 6e3 kuist (3-6), leiurus ¢ xmrem (4-5) u semiarmatus (13-16). Ilo
JIOCTYITHBIM JINTEPATYPHBIM TaHHBIM (eHoTuI leiurus ¢ kuieM BcTpedyaeTcss HAMHOTO PEKe, YeM
ocranbHbie (eHoTUNBI. DeHorumn leiurus ¢ kuaem oOHapyXeH B TypenkoM o03. M3HHK U B
HeKoTOpbIX 03epax CeB. AMepuku. Bo3amoxHO, MOopckoit MopdoTum trachurus He mpucyTcTByeT B
HCCIIelyeMbIX Tpo0ax NaHHBIX 03ep, TaK KaK pydbH, TEKyIME U3 HUX B MOPE, HEMPOXOAUMBI IS
KOJIIOILKU, MUTpUpyroled u3 mops. HeOosbloe KOIMYECTBO HLMTKOB Y MPECHOBOIHBIX MOPQ,
BO3MOXKHO, CBSI3aHO C TE€M, YTO B MPECHBIX BOJIOEMAX MPOUCXOAUT OOJIETYeHNE KOCTHOTO MaHIIUP s,
3a CUeT yMEHBIICHHS YHMCIIa TUIACTHH, TAKKe B BOJIE C TOHUKEHHOM COJICHOCTHIO U3BJICUb KATbITUH,
HEOOXOTUMBIH TSI TTIOCTPOCHUST KOCTHBIX IUIACTHH, TOPA3I0 CIOKHEE, YeM B BOJIC C ITOBBIMICHHOM
coJieHOCThI0. [Ipu 3TOM KoITIoIIIKa B IPECHOMN BO/JIE I0JKHA OBITh Hanboiee MOABMKHOM U 00J1a1aTh
BBICOKOM MaHEBPEHHOCTBIO IJIi TOTO, YTOOBI 3alMTUTHCS OT BPAroB B 3apOCISAX PACTUTEIHHOCTH
BOJIOEMA.

B acryapuu p. Tymoma oGHapyxkenbl 2 mopder trachurus ¢ xumem u leiurus 6e3 kus.
[MpucyrcrBue deroruna trachurus ¢ kujaem oObSICHSACTCS TEM, YTO BO BPEMS IPUITMBOB MPOUCXOIUT
yBeMYEHUE COJEHOCTH OT 1 %o 10 22 %o, ciiemoBaTenbHO, W3BJEYh KAJIBIIUU JJISI MTOCTPOCHUS
JAHHBIX NIMTKOB Jierde. Takke B peKe MPUCYTCTBYET OOJIbIE XUINHUKOB, MUTAIOIMXCS KOMFOIIKON
(cemra, ropOyima, manus, Xapuyc, IIyka, HAIUM), B pe3ylbraTeé MHOTOILIACTHHKOBEIE 0COOM TOCTe
CXBaThIBAHUSI XUIIHUKAMH HCIBITHIBAIOT MEHBUMH ypOH, YeM MAaJONJIAaCTUHKOBBIE, WU,
CJICZIOBATENILHO, TOBBIMIAIOTCS IIAHCHI BBIPBATHCS M3 3yOOB xullHMKa. DeHorun leiurus 6e3 ks,
BO3MOJXKHO, SIBJISICTCS APU(TOM H3 BBIIICISKANIX 03€P.

HccnenoBanre 0COOCHHOCTEW MHUTAHUS TPEXUIIOW KOMIOMIKKA TIOKA3aJo, YTO pallMOH
KOJIFOIIKA KMMEET Ce30HHbIe OoTnuuus. OCHOBY palroHa KOJIOMIKH u3 03. KynoHra, moiiMaHHOH B
HayaJie MapTa, COCTaBIISUIM XUPOHOMUJBI, HAMOJHEHWE muieBoro tpakra (mamee HIIT) Hmke
cpenHero u xonebdnercs ot 0-2, mpu 3TOM A0S MYCTHIX kenynkoB coctaBuia 32 %. HIIT xomromku
u3 03. BeH3uH, BBUIOBJICHHOW B ampene, - 2 0aula, OCHOBHBIMHU MHIIEBBIMH KOMIIOHEHTAMH
SIBJISTCh XHPOHOMUJIBI, JaQHUU W PYUYECHHHKH, IPU ITOM ITYCTHIC JKEIYIKA HE BCTPEYATUChH. B
KOHII€ OKTSOpST HAKOPMIIGHHOCTh TPEXUIIBIX KOJIOMIEK B dScTyapud KoIbCKOTo 3ainmBa BBIILE
cpenHero u cocraBuia 3 Oamna. B coctaB mumm BXoIuIu B OCHOBHOM XUPOHOMHIbI, TAMMAPHIBI U
HKpa.

Tak xe B HCCIEIyeMbIX BOJO€Max OTMEUYeHO 4 BHJa TEIbMHUHTOB, 2 UMEHHO HEMaroja
(Anisakis simplex), mecromer (Diphyllobothrium dendriticum, Schistocephalus solidus), ckpeoHu
(Neoechinorhynchus rutile).

OOHapyKeHHbIC TeJIbMUHTBI JIOKATH3yloTcss B mosoctd Tema  (Anisakis — simplex,
Schistocephalus solidus) u xumeunuke (Diphyllobothrium dendriticum, Neoechinorhynchus rutile).
JIMYMHKY TeJIbMUHTOB MMONAJAI0T B OPraHM3M KOJIOIIKA B PE3ylIbraTe MUTAHUS U 3apakaloT ee
BHYTPEHHHE OPTaHbl, MPEXKAE BCEro, MeUeHb, KUIICYHUK U KEMTYHBIA MY3bIpb. [Ipu 3TOM nTHYHHKI
TeJIbMHHTOB THUTAIOTCS BAXHEHIIMMHU MHKPODJIEMEHTAMH XO3SMHA, CJICICTBUEM YEro SBISCTCS
CHH)KEHHE TEMIIOB POCTa M WCTOINeHWEe Kojromkd. Hampumep, mporepxouasl Schistocephalus
solidus momnas B KUIIICYHUK PHIOBI, TPOIBIPSBINBAIOT €r0 CTCHKY U TOIAJIAl0T B OPIOLIHYIO MOJIOCTb,
I7Ie TIPEBPAAIOTCS B IIeporepkonioB. [lneporepkonapl ObICTPO PacTyT, 3aHUMas MPAKTUYECKU
BCIO TIOJIOCTH TeJia, MehOopMHUPYS €ro B OPIOIMHON YacTH, BCIEACTBUE ITOTO Phl0a CTAHOBUTCS MAJIO
MOJIBUKHOU UM MeHee MaHEBpeHHOM. [0 1aHHOM 1ecToie MPOBOAITCS UHTEPECHBIE UCCIECIOBAHUSL.
Hampumep, cepusi JKCIIEpUMEHTOB TIOKa3aja, YTO KOJNIOIIKA SBJSICTCS TaK Ha3bIBAEMBIM
00JMTaTHBIM TPOMEKYTOUHBIM XO3IMHOM, TO €CTh €IUHCTBEHHBIM MOAXOISIIMM JAJIS TOTO YepPBS.
[lpu nmpsMoM 3apakeHHH APYTUX BUAOB PHIO MIIEPOLIEPKOMABI PACTYT 3HAYUTEIHHO MEIJICHHEE U
ruOHyT B TeueHue 14 mHel mocne 3apaxkeHus. Bce 3TO TOBOPUT O TOM, YTO OpraHU3M pPHIO B
NPUHLIHUIIE MOXET OOPOThCS C 3apaKCHHEM IMapa3uTOM, OJHAKO MMEHHO Y TPEXUIIOW KOIIOIIKH
3TOTO MO KaKUM-TO NMPUYMHAM He mpoucxoauT. [lo muteparypabiM nanubiM Schistocephalus solidus
SIBJIICTCS. MaHHUITYIISITOPOM, CHHTE3UPYS BEINECTBA, MPUBOJAIME K HW3MCHCHHIO ITOBEICHUS
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KOJIFOIIKK. Takue phIOBI TMPEKPAAIOT TOMCK YKPBITUM WM CKIOHHBI JIEPKAThCS HA OTKPBITHIX
MIPOCTPAHCTBAX MJIM Y TOBEPXHOCTH BOJBI, [JIC JIETKO MOTYT OBITh ChEACHHBIMHU ITTHIICH, a ITapa3urT,
TakuM o00pa3oMm, MepeiaeT B TEJNO OKOHYATEIBHOTO XO3siMHA. Takke 3apakeHue MapasuToM
MPUBOJUT B HEKOTOPHIX MOMYISAIHUSIX KOJIOMKA K TOJHOW WM YacTHUYHOU MOTepe KOKHBIX
MAUTMEHTOB, OCOOCHHO Ha CIHHE. DTO JejaeT phl0 OCNBIMHU, H3-3a Yero Takhue 0COOM CTaHOBSTCS
OoJiee 3aMETHBIMH JIJISI TITHII.
[TockoyibKy 3apa)KEHHOCTh TPEXUIION KONIOMIKM TeIbMUHTAMH OblJla BBICOKOW, ObLIH
OMpE/CIICHbl  KOJUYCCTBCHHBIC IOKAa3aTeId  3apaKeHUs PbIO (PKCTEHCHMBHOCTh HMHBA3WH,
WHTCHCUBHOCTh MHBA3UH, MHJIEKC OOMJIns) (Tabnuna 2).

Tabmuma 2
IenbMuHTOAyHA Tpexumioi komromku Gasterosteus aculeatus B ucciemyeMbix BogoeMax
Anisakis Schistocephalus Diphyllobothrium | Neoechinorhynchus
Ucee- simplex I. solidus . dendriticum I. rutili I.
fofiﬁil oy, |no, | un, | »u, | wo, | un, | 7u, | o, | un, | "u, | o, | uu,
% JK3. | DK3. % JK3. JK3. % JK3. JK3. % IK3. JK3.
OSBH“‘”“‘ - |- - | 10 |015| 12 | 59 | 174 |2-62| 5 |005]| 1
CH3UH
03. Kyonra - - - 25 04 | 1-4 | 34 | 0,04 1 - - -
deryapuit | g5 | 23 1991 | 25 | 1 | 4 | 13 | 19| 15 | - A
p- Tynoma

[TonydeHHBIC pe3yIBTaThl UCCIEIOBAHUS TTOKA3AIH, YTO BUIOBON COCTaB TeIbMHHTOMAYHBI
OTIIMYAETCd Y MOPCKOM M TpPEecHOBOMHON Mopd komromku. [IpecHOBOIHAsS KONIOIIKA 3apakeHa
Schistocephalus solidus, Diphyllobothrium dendriticum, Neoechinorhynchus rutili, a mopckas
Anisakis simplex, Schistocephalus solidus.

DKCTEeHCHMBHOCTh MHBa3uM JuuMHKaMu Anisakis simplex scryapus p. Tymoma BbICOKas u
coctaBisieT 75%, Ha OJHY 3apaKEHHYIO KOJIOMIKY MPUXOAUJIOCh 1-21 Hemarozasl. 3apakeHHOCTh
KOJIFOIIIKM MOPCKMMH Tapa3uTaMu, BO3MOXHO, OOBSICHSACTCS TEM, YTO MOPCKHE MOPQBI KOJFOIIKH
3aX0/AT B peKu u3 Mops. Tarke BO BpeMs MPUIMBOB MPOUCXOTUT HE TOIHKO TOABEM YPOBHS BOJIHI,
HO ¥ YBEIIMYEHUE COJIEHOCTH 10 22 %0 B HUKHEW YaCTH ICTyapHsl.

B 03. Bensun xosromka B ocHOBHOM 3apaxkeHa seHteriom Diphyllobothrium dendriticum,
DU xotoporo coctasiseT 59 %. IIpu atom B 03. Kynonra u B sctyapuu p. Tymoma nanHas nmecrona
BCTpEYaIach PEIKo.

Jlons 3apaXCHHBIX KOJIIOIIEK JiMuuHKamu 1ectofoi Schistocephalus solidus or 10 %
(03. Bensun) mo 25 % (ocryapuii p.Tymoma). UHTEeHCHBHOCTh MHBa3WU Oblla HA YPOBHE OT |-
4 mecToq B OAHOM 3apakeHHOH puiOe. OOHapyxkeHHBIH pemuerr Schistocephalus solidus 3anmman
MPAKTUYECKH BCIO MOJIOCTH TeNa, 1eOpMUPYs €T0 B OPIOIIHON YacTH.

Tawke B 03. Hmwkuuit Bensun omHokparHo Berpeuaincs ckpeberb Neoechinorhynchus rutile,
JIOJISI 3apayKeHH ST KOTOpOro coctaBuia 5 %.

BriBOaBI
B pesyibrarte wucciaenoBaHHil HEKOTOPbIE OCOOCHHOCTH OHMOJIOTUM TPEXUIIIOW KOJFOIIKA
Gasterosteus aculeatus Kossckxoro mosyoctpoBa u3 actyapus p. Tymoma, 03. Kynonra u 03. Bensun
MOYKHO C/IeNATh CIIEIYIOIINE BBIBOIBI:
1. OOHnapyxensl 4 MopdoTHIa TpeXUDIOW KoJromKK (trachurus ¢ kuiem, semiarmatus c
kuieM, leiurus ¢ kunewm, leiurus Oe3 kuis). O3epHasl KOJIOIIKA IpejACTaBieHa MopdaMu ¢
HeOONbIIMM KoJiMuecTBOM TutacTuH 3-16 (leiurus, semiarmatus) u MeHBIIMME IOKa3aTeISIMU

98




IIpobremvr Apkmuueckoeo pecuona

pa3MepoB ¥ Macchl Teiaa. COOTBETCTBEHHO KOJMYECTBO IJIACTHH y MOpckoir mopder trachurus
kosebnercss B mpenenax 22-26. IlomydeHHbIe pasznuyus OOBSICHSIIOTCS MPHUCIOCOOICHHOCTBHIO K
o0pa3y JKM3HM B COOTBETCTBYIOIIMX MeCTaX OOWTaHWS, a MMEHHO HAIMYMEM XHUIHUKOB U
Pa3HOCTBIO COJICHOCTH.

2. PannoH nuTaHMs M HAKOPMIICHHOCTb KOJIIOIIKM MMEIOT Ce30HHbIE OTiInuus. OCHOBHBIE
KOMIIOHEHTBI MTUIIM 3TO XUPOHOMHIbI, TAMMAPHIbI U JaHUH.
3. IenemuHTOAyHA Tpexumioi womonku Gasterosteus aculeatus mpezicraBieHa YeTHIPHMS

Bugamu rensMuHTOB (Anisakis simplex, Diphyllobothrium dendriticum, Schistocephalus solidus,
Neoechinorhynchus rutile). O6HapyxeHHBIE TeIbMUHTHI JIOKAIU3YIOTCS B mosioct Tena (Anisakis
simplex,  Schistocephalus  solidus) wu  kumeunuke  (Diphyllobothrium  dendriticum,
Neoechinorhynchus rutile).

4. Mopckue romonkn B oCHOBHOM 3apakeHbl Anisakis simple u Schistocephalus solidus, a
npecroBoanbie Diphyllobothrium dendriticum, Neoechinorhynchus rutile, Schistocephalus solidus.
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BUOTUYECKHE B3AMMOOTHOIIEHUA BOJOPOCJIEM POJA FUCUS B
PALMARIA PALMATA B DQKCHHEPUM EHTAJIBHBIX YCJIIOBUAX

O. B. Yoegzean, C. C. Manaeernoa

MypMmaHCKuli roCynapCTBEHHBIN TEXHUYECKUM YHUBEpPCUTET, . Mypmanck, Poccus
polar.night@yandex.ru
AHHOTAIUA

OKCHEpUMEHTAIbHO ~ UCCIIEIOBaHbl ~ OMOTHMYECKHE  B3aUMOOTHOIUCHUS  JIMTOPAIBHOM
amerouopsl  bapeHneBa Mopsi, a UMEHHO — OJHUX M3 MAacCOBBIX BHJIOB Makpo(uTOB
Mypmanckoro mnobepexbst: Oypeix F. vesiculosus, F. distichus, F. serratus u kpacHoii
Bojopociiu P. palmata. M3ydaembie BuabI 00pa3ylOT accolMallid B JIUTOPAIBHOW 30HE.
YcranosiieHo, uro F. vesiculosus Tonepanten k Ouornyeckomy Bozzeiicteuto F. distichus u
OKa3plBa€T B HEKOTOPOM CTENEHHM MHIMOMpPOBAHME HHTEHCHUBHOCTH pOCTAa pPACTEHUH
nocnenHero. Bomopocnu  F. serratus u  F. distichus monoxuTensHO BIMSIIOT Ha
dusnonornueckre mpomeccel P. palmata. PesucreHTHOCTP BO B3aHMOOTHOIICHHSX C
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HCCIIeyeMOl KpacHOW BOJIOPOCIBbI0 y (yKOMIOB HeoaunHakoBa: F. serratus mojsepraercs
orpunareibHomMy BoszaeiicTBuio, F. distichus crmocoben coBmecTHO mpomspacTtath Oe3
yiep6a coOCTBEHHOMY (DM3HOJOTHYECKOMY COCTOSHHIO.
KawueBbie ciioBa:
BOJIOPOCIIH, INTOPalb, KOHKYpeHIIus, Qykycel, BapeHiieBo Mmope.

BIOTIC INTERACTIONS BETWEEN ALGAE OF THE GENUS FUCUS AND
PALMARIA PALMATA INDER EXPERIMENTAL CONDITIONS

0. V. Chovgan, S. S. Malavenda

Murmansk State Technical University, Murmansk, Russia
polar.night@yandex.ru

Abstract
The interspecific interactions of the three Fucus species (F. vesiculosus, F. distichus and F.
serratus) and red alga Palmaria palmata have been studied experimentally. The
combinations of jointly cultivated species were set as F. vesiculosus + F. distichus; F
distichus + P. palmata; F. serratus + P. palmata. We identified Fucus algae have a positive
effect on the growth of P. palmata, but the last species affects negatively the growth of F.
serratus and has a positive effect on the content of pigments in F. serratus and F. distichus.
No effect of the other species on F. vesiculosus has been recorded under the experimental
conditions.

Key words:
Fucus algae, littoral algae, competition, Barents Sea.

BBenenue

JluTopanbHyI0 30HAJIBHOCTH B BEPTUKATBHOM TPOTSHKEHHH OINpEAETseT CHHEPIu3M
(hakTOpoB abMOTHYECKOW U OmoTHUecKoi TpUposl [ byproBckuii, 1992; Habusaiino, 2006; Yosras,
2017; Hlommua wu gp., 2016; Karez and Chapman, 1998; Lubchenco, 1980]. Comracho
W. B. BypkoBCKOMYy YCIIOBHUSI CpeIbl OOMTaHUS OTPAXKAIOTCI HA B3aMMOOTHOIICHHUSIX MEXIY
BHUJaMH, B TIIEPBYIO O4Yepe/Ib, ONPENENsisi HEKOTOPbIE OTHOCUTEIBHBIC MPEHMYINECTBA BHJIA-
AHTaroHUCTa NP KOHKypeHinu [byproBckuii, 1992].

[Tpubpexxubiit PUTOOSHTOC CEBEPHBIX AKBATOPHI CYIIIECTBEHHO MPEACTABICH BOJAOPOCISIMU
nopsiika Fucales, xotopbie 00pa3yloT acconManuM Kak MKy BuUgaMu (yKOMJIOB, TaK U C
MPEICTaBUTEISAMU JAPYrUX OTAENO0B, B ToM umcie ¢ Oarpsakamu (Rhodophydae). Ha mypmanckom
noOepekbe Cpelr KpPacHBIX BOAOPOCIEH B accomuanuu ¢ (ykoMgamMHu BCTYIMAaeT MaKpOSMHQUT
Palmaria palmata [A6aymmun u gp., 2007; biurosa, 2007; Manasenaa, 2010; Manasena, 2012;
[llontmua u np., 2016]. Bompoc 0 THIle B3aUMOOTHOIIIEHUI pacCMaTPUBAEMbIX MACCOBBIX, BMECTE C
TEM MPOMBICTIOBBIX BUJIOB J0 CHX MOP OCTAETCS OTKPBITHIM, UTO MCKaKaeT MOHUMaHUE MEXaHU3MOB
CTPYKTYPUPOBAHHUS 0aPEHIIEBOMOPCKUX SKOCHCTEM.

Lens pa®oThl — U3YYUTH B3aMMOOTHOIICHHUSI JINTOPABHBIX MAaKpOBOAOPOCel poaa Fucus u
Palmaria palmata bapeniieBa mopsi.

Marepuaj u MeTOABI
Jlnst mpoBenenus uccnenoBanus B 2013-2016 . 6pu1M mocTaBiIeHB! 3 Maphbl 1a00paTOPHBIX
OTBITOB 110 B3aMMOBIHUSHUIO BOJOPOCIEH, OOpa3yloIMX acColHaluy Ha OapeHIIEBOMOPCKOI
mutopanu: F. vesiculosus + F. distichus, F. distichus + P. palmata, F. serratus + P. palmata
[AGmymuH u ap., 2007; baunosa, 2007].
Bonopocnu 6b111 0TOOpaHbl Ha 3amagHoM nodepexbe Konbekoro 3aamBa B OCEHHUN CE30H.
Hccnenyemple BUIBI KaKAOH ONBITHOM Mapbl KYIBTUBHPOBAINCH IO OJHO(AKTOPHOH CXeme:
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COBMECTHO (SKCIEPUMEHT) M IO OTICJIIBHOCTH (KOHTPOJIb) B TE€UEHHE 5 HeleNb IPH YCIOBUSX:
npo3padnbie  cocynsl  (1-3 1), ocBelaemas XOJIOAWJIbHAs yCTaHOBKa, Temrmeparypa 6-8 °C,
OapOoTarus cpeipl, eXXeHeBHAs CMeHa BOJIbI CONEHOCTHIO 30 %o. AKKIMMAIIUS pacTeHUi - 96 u.

B xoHIle KaXJ10i HEJenu y ONBITHBIX 00pa3lioB ObLIa M3MEPEHA Macca, JAOMOJHUTEIBHO Y
(GyKon10B — JUIMHA B CBSI3M C allUKAJIBHBIM TUIIOM pocTa OypbIX Bogopocieil. [To okoHyaHuo onbiTa
Oblta paccunTaHa aOCONIOTHAash CKOpocTh pocrta mo ¢opmyne: GRn = An/At , e n — 310
uccreayeMbiid mapametp (Macca/mauHa) [Kysueros, 2003].

Tarke Obula ompezeneHa KOHLEHTPALUs XI0poduiia CleKTpohOTOMETPUUECKUM METOZ0M
(C®-2000) ¢ momoripto pactBoputenei: aist hykonoB — 96 % sranon, s P. palmata — ameros.

Crenenp BiusiHMS OuoTuyeckoro (akropa Oblla yCTaHOBJIEHA  JIBYX(DaKTOPHBIM
JMCIIEPCUOHHBIM aHalu3oM 0e3 mosTopeHuil (o = 0,05, mokaszaTenb HMOTPEIIHOCTH CPEAHEro —
JIOBEpUTENLHBIA MHTEpBaI) 1o kKputeputo @umepa na 6aze Microsoft Office Excel 2010.

Pe3yabratsl u 00Cy:KIeHUE

F. vesiculosus + F. distichus. TTonydeno, uto st KOHTPOJIBHBIX pacTeHuii F. vesiculosus u
kynsruBupyembix ¢ F. distichus mocToBepHBIX paznuuuii mo mokasaTensiM WHTEHCHBHOCTH POCTa
(puc. 1) U KoHIEHTpauWH XJIOPO(HIIOB @ W ¢ B KIeTKaX He BbIsBIEHO (puc. 3). Bomopocin
F. vesiculosus — rmacTudHbIi BUI MO OTHOMIEHHIO K abuormueckmM dakropam [bruHoBa, 2007], uro,
BEPOSATHO, O0ECreYMBaeT JIOMUHAHTHOE TIOJIOKEHHE (yKyca Ty3bIpYATOro Ha OapeHIEBOMOPCKOM
suropamd. TonmepaHrHocTh Bomopocyiein F. vesiculosus x peskum mepemagam (akTopoB aGHOTHIECKOTO
HPOKMCXOXICHMS B OCYIIHOW 30HC MO3BOSICT 3aHAMATh [AHHOMY BHIY BEPXHHE TOPU3OHTHI (pUTAIH
[bunoBa, 2007; llloumua u nap., 2016]. Comacuo wccnenoBanno M. B. MakapoBa ¢ KoJuieraMu 3T0O
IPEUMYIIIECTBO HCIIONB3yeTCS HCCIEAYEMbIM BHIOM KaK MEXaHMW3M aJalTali K BBDKMBAHHIO TIPU
OMOTHYECKOM BO3/ICHCTBHM COIYTCTBYIOIIUX ruapobrontoB [MaxkapoB, BockoboitHukoB, 2013].

0.06 0.15
0.04 0.1
- \T AT £.0.05 \
> - z T
Z 00 1 1 =
= I © 0 T T 1
1 2
0 T T T T |
1 2 3 4 5 -0.05 —
HeJ1eJIs
e KOHTPOJTH e JKCIIEPUMEHT —KOHTPOJIb =SKCIIEPUIMEHT

Puc. 1. CropocTb pocTa JUMHBI 1 Macchl Bomopocieit F. vesiculosus

CropocTh pocTa KOHTPOJIBHBIX 00pasumoB F. distichus Beime SkCiepUMEHTATBHBIX Ha
npoTskeHuu onbita (puc. 2). Conepkanue xjopoduiuia a Bhllle Y paCTeHUH, KYITUBUPYeMbIX C F.
vesiculosus — 0,48 mr/r mpotus 0,32 mr/r (puc. 3), 9YTO CBHICTEIBCTBYET O (PUTOTCHHOM CTpecce:
pacTeHHe  CTPEeMHUTCS  MaKCHUMalbHO  MOOWMIIM30BaTh  CHUCTEMBl ~ OpraHuM3ma, B  T.4.
doTocuHTEeTHUECKYIO ¢ menbto amantanuu [Yosran, 2017]. TlpeamosnoxeHue MOATBEPIKIAETCS
JMCIIEPCHOHHBIM aHAIM30M: cTenenb Biausaus F. vesiculosus ma F. distichus — 10 %.
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Puc. 2. CropocTh pocTa JUMHBI U Macchl Bomopocieit . distichus
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Puc. 3. KoHneHrpaimm XjIopogwiioB a U ¢ B KIETKaX BOJOPOCIEH

F. distichus + P. palmata. IIpu coBMeCTHOM KYIBTHBHPOBAaHHUU CKOPOCTH POCTa (hYyKOHIOB
aHaJIOTUYHA KOHTpOJbHOU (puc. 4), comepkaHue XiI0poduiuioB Bo3pocio (puc. 0).
dwusnonornueckue mpoiecchl Bogopocieit P. palmata yayumatorcs B mpucyrctuu F. distichus
(puc. 5); crenens BiusHUS OarpstHok Ha F. distichus mo kputepuro ®duinepa He BbIsSBIICHA, TIPU ITOM
BIHsiHUE QyKycoB Ha P. palmata — 3 %.

BeposiTHO, mambMapus Ccroco0Ha BKIIOYATh B METa0OJM3M XHMHUYECKHE COCIUHCHWS,
BBIZIETsiEMbIe  (DyKYCOBBIMH BOAOPOCIsIMH B BOAHyI0 cpeay [Karez and Chapman, 1998].
3apyOeKHBIMH aBTOpPaMH MMOKA3aHO, YTO META0O0IUTHI BOAOPOCICH BUAOCTEIU(PUIHBI U CTIOCOOHBI
OKa3plBaThb Ha ONM3KOpAcTylMe BHUIbI KaK OJIATONPUSTHOE, TaK W  HWHTHOMPYIOIIEe
dusnonornueckue mpouecckl Bosaeiicteue [Friedlander, 1996; Harlin, 1987; Hawkins and Hartnoll,
1985].
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Puc. 4. CropocTh pocTa JUMHBI U Macchl Bomopocieit . distichus
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Puc. 5. CropocTh pocTa Maccel Bogopocsei P. palmata
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Puc. 6. Konnenrparmm xnopodnioB a ¥ ¢ B KI€TKaxX BOJOpociieit

F. serratus + P. palmata. MaTencuBHOCTh pocTa F. serratus cHukaercs B NPUCYTCTBHH
P. palmata (puc. 7). JlocToBepHbIe OTIHYHS KOHI[EHTPAIUH XIOPO(HIIIIOB B KIETKaX BOIOPOCIIEH,
KyTBTUBUPYEMBIX OTIIEITBHO M COBMECTHO C OarpsiHKkaMu, OTCYTCTBYIOT (puc. 8).

PocToBbIe mporiecchl SKCIIepruMeHTaIbHBIX 00pa3ioB P. palmata mpeBpimaroT KOHTPOJIBHBIE,
IIpU 3TOM KOHILIEHTpaluu xjiopoduiia a B dKcnepuMeHTe Bbile B 4 pasza (puc. 7). ComiacHo
kputeputo duiepa creneHb BIMSHUS BOAOpocieil B3anMHa u coctaisieT 8 %. CnenoBaTenbHo,
MPOCIICKHUBACTCA KIACCUUECKUH THI B3aUMOOTHOIICHUH SMUQHUT-0a3upuT, e dMUGUT CHIKAET

obumit  meTabonM3M  BOJOpOCIM-CyOCTpaTa B TOJIB3Y COOCTBEHHOTO  OJIarormoIydHOTO
pPOM3pacTaHus, BEPOITHO, 3a CUeT ayenonarudeckoro Biausaus [ Friedlander, 1996; Harlin, 1987].
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Puc. 7. Cxopocts pocta maccel (GRw) Bonopocneii F. serratus
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Puc. 8. Cropoctb pocta Mmaccel (GRw) Bomopocieii P. palmate
04 0.15
i
=
= 0.2 c
= 0.05
'[ =
0 L 0 -
KOHTPOJTh SKCIMEPUMEHT KOHTPOID SKCIIEPMMEHT
Chla EChlc mChla
a) F. serratus 0) P. palmata

Puc. 9. Konnenrpaimn xjaopogwiioB a U ¢ B KIE€TKaX BOJOPOCTEH
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BriBOaBI

1. F. vesiculosus criocoben murnOupoBath poctoBbie mporeccel F. distichus u ycroiiuus
COCYIIIECTBOBAHUIO C JAHHBIM BUJIOM.

2. OykycoBbie Bojgopociu F. serratus um F distichus monoxuTenbHO BIHMSIOT Ha
dusnonornueckoe cocrosaue P. palmata.

3. KoHKypeHTOCIIOCOOHOCTh B MEXBHIOBBIX B3AaUMOOTHOIICHUSIX C UCCIIEAYeMON KpacHOM
BOJIOpPOCIbIO Y QyKOHA0B HeoauHakoBa: F. serratus mojaBepraercsi OTpULATEIbHOMY BO3JEHCTBUIO
P. palmata, F. distichus moxer coBMecTHO mpouspacTtaTh 0e3 yiepda COOCTBEHHOMY
(M3 OJIOTHYECKOMY COCTOSHHIO.
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AHHOTALUA
JlanHast cTaThsi paccMaTpUBACT pPOJb OOIIECTBEHHBIX IPOCTPAHCTB B 0OECIIEUCHUH
YCTOMUMBOIO pa3BUTUSA M CIJIOYEHHOCTH ropoaoB Poccuiickoii Apkruku. ITopona
Apxrrueckori 30HbI Poccuiickoit @enepanuu (A3P®D) croaT mepen JUIIOM CEPbe3HBIX
COLIMOPKOHOMMYECKUX BBI30BOB: 3HAUUTENIbHA MMUIPALIMU B PETMOH M U3 HETr0, HAJIN4UE
MOHOTOPOJIOB, HEJAOCTATOYHOE KOJMYECTBO 0Opa30BaTENIbHBIX U KapbEPHBIX BO3ZMOKHOCTEH
u 1.4. OIHa U3 COCTABISIONMX CTPATETHH, CIOCOOHOM YIYYIIMTh CIIOKUBIIECECS MOJI0KEHHE
Jieq, BKIIOYaeT CO3JaHHE CIUIOYEHHOTO TOPOJCKOIO CcooOIecTBa U IMOBBIIICHHE
MPUBJIEKATEIbHOCTH OOIIECTBEHHBIX MPOCTPAHCTB TOPOJOB. YUMTHIBAas KIMMaTHYECKUE
YCIIOBUSI ApPKTUYECKUX TOPOJOB, JAaHHAs CTaThsl MpPEAJaraeT CMECTUTh AakKIE€HTHl B
OTpe/IeNIEHNH OOIMIECTBEHHOTO MPOCTPAHCTBA M OOPAaTUTHh 0CO00C BHUMAHHUE Ha Pa3BUTHE
OOIIECTBEHHBIX MPOCTPAHCTB, PACIIOI0KEHHBIX BHYTPH TOMELICHUH.

KarwueBbie ciioBa:
OOIIECTBEHHOE MPOCTPAHCTBO, COIMANbHAS CILIOYEHHOCTh, ASP®, ycTOWYNBOE pa3BUTHE,
rOpoJ.

PUBLIC SPACES AS THE FACTOR OF SOCIAL COHESION IN RUSSIA’S ARCTIC
CITIES

Y. V. Ageeva

Saint Petersburg State University, Saint Petersburg, Russia
yaroslavna.ageeva@gmail.com

Abstract
This article discusses the role of public spaces in making Russia’s Arctic cities more
sustainable and cohesive. The cities of Arctic Zone of Russian Federation (AZRF) now face
a broad list of socioeconomic challenges: massive migration out and to the region, single-
industry specialization, lack of education and job opportunities, etc. One of the strategies to
improve given situation may include enhancing attractiveness of public spaces. Considering
the climatic conditions of Arctic cities, this article suggests to shift existing definition of
public space and make emphasis on promoting indoor public spaces.

Keywords:
public space, social cohesion, AZRF, sustainable development, urban area.

OOImecTBeHHBIE TPOCTPAHCTBA — HEOOXOIMMas COCTAaBJSIONAS JIOOOTO TOCENEHUS:
pasnernieHue TeppUTOPUU Ha YaCTHOE M OOIIECTBEHHOE JaBHO 3aKPEIJICHO B KYIBTYpE W HaXOAUT
CBOE BOIUJIOILIEHUE B I'PaJIOCTPOUTENILCTBE. TeM He MeHee, MHOTHE UCCIIEIOBATeNId OTMEYAIOT, YTO
oIpejieliecHne OOIICCTBEHHOIO MPOCTPAHCTBA — BOBCE HE Takas mpocras 3aaada [Biehler and Simon,
2010; Marcuse, 2014]. K npumepy, FOHECKO nmaet oueHb IMpPOKOE ONpENEIeHNEe ITOTO TEePMUHA —
3TO MPOCTPAHCTBA, JOCTYITHBIC U OTKPBITHIC I BCEX Jitoen 0e3 uckimodeHus [ OdunuanbHbIi caiT
FOHECKO]. Tam ke K 0OILIeCTBEHHBIM MTPOCTPAHCTBAM OTHOCST IUIOIIAAH, TAPKHU, CKBEPHI U JaKe
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noporu. Bce 3T 00BEKTHI SBISIOTCS OTKPBHITBIMUA HE TOJIBKO B METa(hOpPUUYECKOM, HO U B TPSIMOM
CMBICJIE — OHU HaXoJiITCA BHE IIOMEUICHWI, Ha OTKPHITOM Bo3ayxe. OJHAKO COBpEMEHHbIE
UCCIIEZIOBATENId U aApPXUTEKTOPHl IMOABEPralOT COMHEHHUIO CTPOTYI OMNMO3MIIMI0 BHYTPEHHEro U
BHEIIHETO MpPH pasroBope 00 oOmecTBeHHBIX mpocTpaHcTBax [lenbdona, 2015]. [eiictBuTensHO,
COBpEMEHHasl  apXUTEKTypa, OJHMM M3  KIIOYEBBIX  TPEHJOB  KOTOPOM  sBJIsSIETCS
MHOTO(QYHKIIMOHAJIBHOCTh M MHOT033/Ia4HOCTh OOBEKTOB, 3a/aeT MHOW MOAXOA K TOMY, Iae
BHEIIHEE MTPOCTPAHCTBO MPEBPALACTCS BO BHYTPEHHEE H HA000POT.

CuTyanuio ycIoXHSET Takke TOT (akT, 4TO B 3aKOHOAATenbcTBE Poccuiickoit denepannm
HET 3aKPEIICHHOTO OIpEeJe/iCHUsT OOIECTBEHHOrO MPOCTpaHcTBa (MMeeTcst B Buay anajior public
space). brim3kuii O CMBICITy TEPMHUH «OOIIECTBEHHOE MECTO» XOTS M HE MMEET 3aKPeIJICHHOTO
olpesieeHUs], HEOJHOKpaTHO BcTpeuaercs B Kojekce 00 aIMUHUCTPATUBHBIX MPaBOHAPYIICHUIX
[Komexe Poccuiickoit @enepannu 00 agMUHHCTPATHBHBIX IMpaBOHapyleHUsx|. OIHaKO B 3TOM
JIOKyMEHTE K OOIIECTBEHHBIM OTHOCSAT BCE MECTa, HE SIBJISIONIMECS YAaCTHOW COOCTBEHHOCTBIO: TO
€CThb TIOMHUMO IIapKOB M JIOPOL, B OTOT CHHUCOK IONAJAIOT, Hampumep, O(UCHI, OOBEKTHI
TPaHCIOPTHOW WH(PACTPYKTYyphl, OpraHM3aIlli1, OKA3bIBAIOIME HACEJCHHIO COIMAIbHBIE YCIIYIH.
Takum 00pa3omM, OOIIECTBEHHBIM MECTOM MOXET OBITh U TO, KOTOPOE HE OyIeT OTKpPBITO U
JOCTYITHO KaX/IOMy: B OpTraHH3allMd COLMAIbHON cdepbl MPUXOAAT IS MOJTYYEHHUS] KOHKPETHBIX
YCIIYT, JUISL TIOJNB30BaHUS OOBEKTAaMH TPAHCIIOPTHOM WHQPACTPYKTYpbl HEOOXOAMMO HaJIH4ue
IPOE3AHOI0 JOKYMEHTa, a O(UCaMU IOJB3YIOTCA IKCKIIO3MBHO MX paboTHHKU. HecmoTps Ha ToO,
YTO TEPMHUH «OOILIECTBEHHOE MECTO» YCIEUHO MPEoJO0JeBaeT OMMO3MUIMI0 BHYTPEHHETO0 H
BHCIHETO, €ro SBHO HEAOCTaTOYHO JUISL OINPENENCHUS OTKPHITOT0O W  HHKIIO3UBHOTO
«OOIIECTBEHHOTO ITPOCTPAHCTBA.

Jpyroil BaKHbII TEPMHUH, KOTOPBIM HE3ACIY)KEHHO PEIAKO BCTPEYAECTCS B PYCCKOS3BIUYHBIX
UCCIICIOBAHUAX, OTO  «COIMaJbHAas  CIUIOYeHHOCTh»  (Social  cohesion).  Opranuzaius
OxoHomuueckoro CorpynHuyectBa U Pa3BuTusg gaeT ompeneneHue CIJIOYEHHOCTH HCXOIs W3
¢bynkuuit obmecta. TakuM 006pa3oM, CIUIOYEHHOE OOIIECTBO — TaKoe, «KOTopoe padoTaeT Ha Oiaro
KOKIOr0 CBOETO WiIeHa, OOpercs ¢ OKCKI3Med W MapruHalv3alued, Co3MaeT YyBCTBO
INPUHAUIEKHOCTH, COJICHCTBYET YyBCTBY JOBEPHS, MPEIOCTABIIAET CBOMM Yy4aCTHHKaM OoJIbIlMe
BO3MOXKHOCTH JJIs1 couuanbHoi MoOmibHOCTHY» [Oduumaneusiii cailt ODCP]. Hapsany c yxke
[IMPOKO TPHHSATEIM ¥ HCIOJB3YeMBIM TEPMHHOM «YCTOWYMBOE pa3BUTHE», COIUATbHAs
CIUIOYEHHOCTh MOJKET BBICTYNATh YIOOHBIM aHAIMTUYECKUM HHCTPYMEHTOM JJIsl UCCIIEJ0BAaHUs
COOOIIECTB PAa3HOTO YPOBHS M Macimraba, 4To ObLJIO OTMEUEHO B psje HccienoBaHuii [The
Economic Implications of Social Cohesion, 2003].

HeoOxoaumoit cocTaBiisitoleil BCAKOro yCTOMYMBOIO U CIIJIOYEHHOI'O COOOIIECTBA SIBJISCTCS
CO37IaHUE U TOJICPKAHUE MEXKy JIONbMU CJIOXHOW M MHOTOOOpA3HOW CETH B3aWMOOTHOIICHUM.
MHoruMu McciaenoBaTels MU OTMEUAETCsl KII0YEBas pOJIb  OOLIECTBEHHBIX IPOCTPAHCTB B
o0ecreyeHn B3aUMOACHCTBUS MEX1Y JIFOIbMHU. JefiCTBUTENBHO, CO3JaHUE «TPETHUX MECT» — MECT
MEXIy paboToil U JOMOM, B KOTOPBIX MOYKHO TPOBOJUTH CBOOOJHOE BPEMsI — OJIHA M3 KIIOYEBHIX
3a/1a4 COBPEMEHHOTO TOPOJICKOTO AW3aiiHa U BaXKHasl L1ENb AJIs PYKOBOACTBA MHOTHX ITOCETEHUM.

Ocoboro moxaxona TpeOylOT OOIECTBEHHBIE MPOCTPAHCTBA, HAXOAAIMECs B TOpojax ¢
OKCTPEMAIBHBIMA ~ KIIMMATUYECKUMHU  yCIIOBUSIMH. VIccrenmoBaHusl, TPOBEIEHHBIE B JPYIUX
Apxrrueckux rocynapcerBax: Hopseruu, Kanane, ®unnsaauu u IlIsenuu [Henke, 2006; Pressman
and Luttgen; Randrup and Persson], — moka3bIBalOT, 4TO MPHBBIYHBIA MOIXOJ K OpraHH3alHH
OOIIECTBEHHBIX MPOCTPAHCTB HE MOXKET JaTh AJEKBATHBIX PE3YIBTaTOB B TOpPOJaX C CYPOBBIM
winMaToM. OMH U3 coco00B c/1enaTh OOIIECTBEHHBIE MPOCTPAaHCTBA 00JIee COOTBETCTBYIOLMU
dakropam cpemapl — 3TO HW3MEHUTh MOJIXOA K OOLICCTBEHHBIM MPOCTPAHCTBAM  Kak
MIPEUMYIIIECTBEHHO BHEIIHUM MECTaM, PaclloJIOKEHHBIM BHE 3maHuil. Kak yxe ymomMuHAamoce, B
COBPEMEHHOM IOAX0/I€ K TOPOJCKOMY IUIAHUPOBAHUIO U apXUTEKType MPOCISKUBAETCS TEHACHIUS
K OTKa3y YETKOTO pPa3rpaHMYEHUs BHEIIHEr0 M BHYTPEHHETO HPOCTPAHCTB, M JJISI TOPOJOB C
OKCTPEMAIBHBIM KIMMAaTOM 3Ta TEHJACHIUS OCOOCHHO BakHA. VICTOpHS TpagOCTPOMTENhCTBA HA
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Kpaitnem CeBepe eme ¢ cepeAMHBI MPOLUIOTO BEKAa MPHUIEPKUBACTCSA BEKTOpa Ha CpalldBaHUE
BHYTPEHHHMX M BHEIIHHX IIPOCTPAHCTB: MHKpopaionHas 3actpoiika [Jull, 2016], mpoexTsl ropoios,
3alMIIEHHBIX OT HeOJaronmpusTHBIX yciaoBuit cpenwl [Frobisher Bay, Federal Government Project
for a New Town, 1959], u kpymHbIX JOMOB-paiioHoB [Basu], — Bce 3T0 yka3piBaeT Ha TO, YTO
npoOiieMa Co3/IaHusl 3aUMIICHHOTO, HO OTKPBITOTO M JOCTYITHOTO OOIIECTBEHHOIO MPOCTPAHCTBA
YK€ JIaBHO CTOUT Iepe]l IPOSKTUPOBILMKAMH U apXUTEKTOPAMU CEBEPHBIX TOPOJIOB.

Tem He MeHee, ecid OOpaTUTHCS K CYIIECTBYIOIIMM TIPOEKTaM pPa3BUTUS TOPOJOB —
KOHIICTIIIUSAM  COIMaJIbHO-dKOHOMHUYeckoro  pasButus  («Ctparerus-2020»),  mporpamme
«KoMmdopTHasi ropojckasi cpeaa» — MOXKHO yKazaThb Ha TO, YTO 3[€Ch BHEIIHHE W BHYTPEHHUE
00IIIeCTBEHHBIE MPOCTPAHCTBA PACCMATPUBAIOTCSA B OTPHIBE APYr OT APYyra U K HUM MPUMEHSIOTCS
paznuunbie mnoaxonsl [[IporpamMma conManbHO->KOHOMHYECKOTO PAa3BUTHUS MYHUIIHUIAIBHOTO
obpazoBanus ropoa Hopuibck g0 2020 roga; CtpaTerndyeckuii miaH COIMUATBHO-IKOHOMHUYECKOTO
pasButusa ropona Mypmancka no 2020 roma; Ctparerusi cOnHaabHO-3KOHOMHUYECKOTO Pa3BUTHUS
ropoga Canexapn 1o 2020 roma]. C oaHOM CTOpPOHBI, JOBOJIBHO BHUMAHUS YIEISAETCS
0J1IaroyCTpOMCTBY TEPPUTOPUM, O3EJIEHEHUI0O M OSCTETUUYECKUM CBOMCTBAM IapkoB, CKBEPOB,
HaOepexXHBIX M JPYruX OOIIECTBEHHBIX IMPOCTPAHCTB B TPaauLMOHHOM cwmbicie. C apyroit
CTOPOHBI, OTMeuYaeTcsi HEOOXOAMMOCTh pPa3BUTHUS 3aBEICHUN KYIBTYphl M CIIOPTa, CO3IaHUS
Mporpamm, IporaralJIupyolmX 30poBbii 00pa3 xu3Hu. bonee Toro, B ymoMsHYThIX TOKyMEHTaX
paccMaTpUBalOTCS OCHOBHbBIE (DYHKIIMU JaHHBIX MECT, HO BHE (JOKyca BHUMaHUS aBTOPOB OCTAIOTCS
COMyTCTBYyIONME (YyHKIIMU KAaK OTKPBITBIX MPOCTPAHCTB, TaK U KYIBTYPHO-CIIOPTUBHBIX
yapexaeHuii. Bce 3TH MecTa Takke SBISIOTCS — VUM MOTYT TaKOBBIMH CTaTh — 02301 IS CO3IaHUS
CIJIOYEHHOTO U YCTOMYHMBOTO COOOIECTRA.

Ecmun oOpatutbess K 3apyOeKHOMY OIBITY, MOXXHO OTMETHTh HECKOIBKO KIFOYEBBIX
CTpaTeruii, KOTOPbIE MO3BOJISIT MCIIOIB30BATh MPUBBIYHBIC OOBEKTHI TOPOACKONH HHQPACTPYKTYPHI
JUISL CTUIOYEHHMS OOIIeCTBA U B3aMMOJICHCTBHUS )KUTeNel ropoja. PacipocTpaneHre 5KOHOMUYECKOH
MOJIETM COBMECTHOTO TOTPEONEHUs JaeT HOBBIE BO3MOXXHOCTH HE TOJBKO JJIsi IPOEKTOB
KapiiepuHra M OalKIepuHTa, HO MOXET MNPUMEHSTHCA U IS COBMECTHOTO HCIOJIb30BAHUS
ropokaHaMH MYHUITUTIAIBHBIX TToMemeHni [Odununanbaeiii caiit ropoga Ceyn]. pyro#t crmoco6
CO3/1aTh JIOCTYITHOE W WHKIIO3MBHOE MPOCTPAHCTBO Ha 0a3e MMEIOIMXCS YIPSKICHUU — PEKUM
paboThl CaMOOOCTY)KUBAaHHS pailoHHBIX OnOMMoTek [OduinanpHbii caidT ropoma KomenrareH].
[maBHBI TpeHA, yXKe 3aTPOHYTHIH BBIIE — MHOTO(YHKIIMOHAIBHOCTh MPOCTPAHCTB — TaKKe
MOMOTAEeT CIIeNaTh 3alMIIEHHBIE OT HEIOTOAbl IOMEIICHUS IIEHTPAMU OOIICHUS U B3aMMOICHCTBUS
ropokad [O¢uumaneHblii cadT mpoctpanctBa Absalon, Komenraren]. DTo nummb HEKOTOPHIE
MPUMEPBI TOTO, KaK BOMPOC CO3[aHUs OOIECTBEHHOTO MPOCTPAHCTBA B MOMEIICHUHU PEaTU3yeTCs B
ropojiaX, 3aHUMAIOIMX BEPXHUE CTPOUYKH MEKIAYHAPOIHBIX PEUTHHIOB ycToWuuBoctu [Arcadis
Sustainable Cities Index 2016].

Takum 00pa3oM, MOKHO CAETaTh HECKOJBKO KITIOUEBBIX BBIBOJIOB. BO-MepBBIX, OTCYTCTBUE
3aKpEIICHHOTO Ha 3aKOHOJIATCIILHOM YPOBHE MOHSTHS OOINECTBEHHOTO MPOCTPAHCTBA 3aTPYIHSET
paboTy ¢ 3TUM TUIIOM TEPPUTOPHIl, TOIIa KaK YETKOE OMpEeesIeHHe MO3BOJIUT 00ecreuuTsh Oosee
aJIeKBaTHBIM TMOJX0J K MX CO3JIaHUIO0 U YIPABJICHUIO UMHU. BO-BTOpBIX, CTpOroe pasrpaHUvyeHue
BHYTPEHHETO M BHEIIHEro, KOIja pedb 3aX0AUT 00 OOIIECTBEHHBIX MPOCTPAHCTBAX, YK€ YCTapeso:
COBpEMEHHas cuTyarus TpeOyer Oosiee rHOKOro mojxoga, U Oojee BCEro — MMEHHO B TOpoOJax ¢
AKCTPEMAJIbHBIMU KIMMATUUYECKUMU YCIOBUSAMHU. B-TpeTbuX, aHanM3 CYLIECTBYIOLMX CTpaTEerHil
Pa3BUTHSI apKTUYECKUX TOPOJIOB YKa3bIBAET HA TO, UTO HEOOXOMMa HOBAst METOI0JIOTHS B paboTe ¢
0OIIECTBEHHBIMHU MTPOCTPAHCTBAMH, KOTOpas 00beauHsIa Obl CYIIECTBYIOIME MOAXOAbI K 3€JeHBIM
30HaM U OTKPBITBIM TEPPUTOPHUSIM C OJHON CTOPOHBI U K YUPEKICHUSIM KYIBTYpbl M CIOpPTa — C
JIpyroii. B-deTBepTHIX, YCHEIHBIE MPOEKTHI, peaTu30BaHHbBIC 32 PYOEKOM, MOTYT Jiedb B OCHOBY
co3naHusi OOIIECTBEHHBIX MpocTpaHcTB B ropoaax A3P®d. Hakonen, KIOUeBBIM B CO3JaHUU
XOPOIIETO OOIIECTBEHHOTO MPOCTPAHCTBA SIBISICTCS MPEAOCTaBICHUE OOJbINCH BIACTH HACEICHHIO
B peaju3alliy Pa3IUYHbIX UHUIIMATUB Ha 0a3e OOIIECCTBEHHBIX MPOCTPAHCTB, MOCKOIBKY UMEHHO
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TaKOM MOAXOJ] CMOXKET MaKCHMAIIbHO CIIOCOOCTBOBATH CO3JAHHIO CIUIOYCHHOTO M YCTOMYHBOTO
CO0O0IIIECTBA.
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AHHOTaIUA
B crarbe paccmarpuBaetcs eHoMmeH, cymecTBoBaBmii Ha EBpomneiickom CeBepe Poccun -
crapooOpsiquectBo. Ha ocHoBe paboOT UW3BECTHOTO HApOJHUKA M PEIUTrMoBesa
A. C.TlpyraBuHa aHATM3HPYIOTCS MeCTa cTapooOpsmdeckoi mamstu. V3ydenue TaHHOM
TEMBI [103BOJISIET CTAPOOOPSILIAM CEro/IHsl CUCTEMAaTU3UPOBATE OOJIBILION MIACT UMEIOIMXCS
JAHHBIX O COOCTBEHHON HCTOPHMH, a TalkKe BKIOYaTh B MCTOPUKO-KYIBTYPHBIH JaHamadr
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T ymanumaphvle u s9konomuueckue npooiemvl 0c80eHuss Apkmuxu
Abstract
The article analyzes the phenomenon that existed in the European North of Russia - the Old
Believers. Places of the Old Believers' memory of the region are analyzed on the basis of the
works of the famous populist and religious scholar A. S. Prugavin. Old Believers can
organize a large reservoir of available data about their own history, but also include
historical and cultural landscape of the region objects with the new value. Studying this
topic let them do it.
Keywords:
Old Believers, North European, historical memory, A. Prugavin, historical and cultural
landscape.

EBponeiickuii CeBep, Kak oco0asi HCTOpUYECKass TEPPUTOPUs, BBI3BIBAI HHTEPEC Yy
uccuefoBaTeNied  Bcex kareropuit u  paHroB. OcoObli  HMCTOPUKO-KYIBTYPHBIN JIaHmmAQT,
CIOXHMBIMIKCS B JaHHOM yacTu Poccum cmocoOCTBOBan HCCIENOBAHUSM B CaMbIX Pa3HBIX
o0macTsix: UCTOpUM W OITHOTpaduu, (UIONOTUM ¥ JMHTBHCTUKU, Teorpaguu W THAPOJIOTHH,
MUHEpAJIOTUH U MOoYBOBeeHUs U T. 1. CTob MOAPOOHBIN U NTYOOKUN HHTEpPEC OOBACHSAETCS, B TOM
yuciae, U (GOpMHUpPOBAHMEM JaHHOTO PETHMOHA, CKIAJbIBAHHUEM B €ro paMKax ocoOoi cpemsl,
BO3HMKILEH «B pe3ylbTaTe »HBOJIOLNUOHHOIO B3aMMOJEHUCTBUS MPUPOABI M UEJIOBEKa, €ro
COLMOKYIBTYPHOU U XO3SIICTBEHHOM JMESITEIbBHOCTH, M COCTOALIMM M3 XapaKT€pPHbIX COYETAHHUU
OPUPOAHBIX M KYIBTYPHBIX  KOMIIOHEHTOB B HMX  YCTOHYMBOW  B3aMMOCBSI3M U
B3alMOOOYCIIOBJIEHHOCTHY, TO €CTh KYIBTYPHO-HcTOpruYeckoro Hacneaus [Kyremosa, 2017, ¢. 31].

[Ipodeccnonanbabie W JTIOOMTENBCKUE HMCCIICNOBATEIBLCKAE PaOOThI, TOCBSIICHHBIC
M3Y4EHUIO TOTO peruoHa, Hadanu nosBisaThes eme B XVIII B., Ho nuk ux npumencs Ha Bek XIX B.
B 3TOT nepuona mosBUIIOCH 3HAYUTEIBHOE KOJIMYECTBO KaK KOMILUIEKCHBIX TPYAOB, IOCBSIIEHHBIX
EBpomneiickomy CeBepy, Tak 1 HEOOJBIIMX OYEPKOB, 3aTParMBaBIIMX Y3KHE TeMbl. Tak, Hampumep,
muteparopa I1. A. PoccueBa B cBOe Bpems 3aMHTEpecoBasia 0cobasi TEppUTOPUS BHYTPH JaHHOTO
pernona — Ilomopse [Poccues, 1907], a nucatens u ucropuka A. I. CieskuHckoro - MypmaHCKiit
oeper [CnesckuHckuii, 1898]. TocymapcTBeHHBIM JesTeNb BBICIIETO paHra, TyOepHaToOp
Apxanrensckoii  ryOepHun  A. I1. DHrenprapATr Tawke OCTAaBUI JIi COBPEMEHHUKOB ITYTEBBHIE
3allUCKA, TIO3IHEEC W3JaHHBIC B OTACHBbHYIO KHUTY [DHTrembrapar, 1897]. Ilyommmuct u smbepan
C. A. IlpuknoHckuii, ObIBIMN YMHOBHUK M3 OnoHeukol rydepHuu, myonukyetr B 1880-e . kHUTY
«Hapomnas xu3nb Ha Cepepe» [[Ipuwionckuii, 1884], B wxoropoii moapoOHelnmmM obOpazom
OCBEIIAET BCE aCHEeKThl )KM3HU U HaceJeHus Kpas. B Tom duciie aBTOp KacaeTcs U Takoro SIBJICHUS,
KaK CTapooOpsTIeCTBO.

Ucropus Empomeiickoro CeBepa, ¢ y4eroM reorpaguyeckoro wmacmrada B paszpese
(UCTOPUKO-KYIBTYPHBIN JaHamadr», MOXKeT ObITh SPKO IMpeACTaBlieHa Yepe3 HCTOPUYECKYIO
namsATh CTapooOpsIueckoro counyma. HecoMHeHHO, cTapooOpsueckuii (pakrop CTOUT YYUTHIBATH,
BElb MMEHHO B JAaHHOM pErMOHE BO3HUK KPYIHEWIIMM LEHTP OJHOIO U3 TEYEHUHW ISTOHU
PENUTHO3HOM OONHOCTH - OecrmomoBCTBa - BeIToperkas MycThiHb. A COBpPEMEHHOE Haclieaue
CTapooOpsIIIeB-0ECOMOBIIEM YaCTO SIBJISETCS HEMAaTepUAIbHBIM, BKIIIOYasi HE TOJIBKO HCTOPUUYECKUE
MaMATHUKU, HO U «IIaMSTHbIE MECTa, K KOTOPBIM OTHOCSATCSI MECTa UJIM COOPYKEHMUS, CBSI3aHHbBIE C
ucropudeckumMu coObitussMu» [[letpoBa m np., 2010] panHeld ucTopuu CTapoOOpSTISCTBA HIIH
JaJIbHEWIIEr0 €ro pa3BUTHS.

Kak yxe ObUIO 03BY4eHO BBINIE, HHTEPEC K PETHOHY HE yracal HM Ha TOCYIapCTBEHHOM
YPOBHE, HU B KPYry HHTEITUTeHIHH. W «cTapooOpsimueckuii acieKT» B TOM 4Kciie ObLIT OJHUM M3
DIaBHBIX MOMEHTOB, MOJOTPEBAIONMX JaHHBIM uHTepec. Oco00 CTOMT OTMETUTH TOT (PaKT, UTO,
nockoiibky EBponelickuii CeBep Poccum Bo BTOpoil monoBuHe XIX B. SBISUICS Takke MECTOM
MOJIUTUYECKON CCBUIKA, TO MHOTOYMCIEHHBIE TIPEICTABUTENH OOIECTBEHHO-OTUTHYECKUX
JBU)KEHUM, OKa3bIBaBLIMECS 3/1€Chb, MODIM BOOYMIO IIO3HAKOMHUTBCS C TEM CaMbIM HapoJOM,
KOTOPOMY OHU CTPEMHUJIUCH TOMOYb, HO KOTOPBIN MpakThuuecky He moHuMain. CChUIKY 3a y4acTue B
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HEJICTATBHBIX KPY)KKax W JABWKEHUSX B ApxaHrenbcko U OloHerkoil TyOepHHsX OTOBIBAIH,
HalpuMep, MHOTOYMUCIICHHbIE HapoJIHWKU. B wactHoctu, oguH u3 Hux, A. C. IlpyraBuH mposen
HeKoTopoe BpeMs B L Kemb, e JUYHO MO3HAKOMMIICS CO CTapoOOPSIUECTBOM KaK SIPKUM
SBJICHHEM B CEBEPHOM KPECThSIHCKOM TpaJAuIIMOHHOM oOmectBe. Torma ke llpyraBun 3amaercs
BOIIPOCOM O TOM, TaK JIM MOJHO U TOYHO 3HAIOT B Poccuu 3Ty penuruosHyro rpynmy —
crapooOpsimiieB [bopeukuii, 1877]. B mocnenctBue A. C.IlpyraBuHe cTanm HM3BECTHBIM
MCCIIEIOBATENIEM PEJIMTHO3HONW >KM3HU HapojAa, a JaHHBIM BONPOC «3HAEM JHM MbI packoi?» B
JanpHeleM OyIeT COMpOBOXKIATh €ro BCIO JANbHEHIIYI0 JKH3Hb UM HMCCIIEJOBATEIbCKYIO
JESTEIBbHOCTb.

A. C. [IpyraBuH ocTtaBmiI mocie ceOs 3HaUUTEIbHOE KOJMUECTBO PadoT, KIFOYEBOU TEMOU B
KOTOPBIX CTAJI0 CTapOOOPSAYECTBO U OKOJIO CTAPOOOPSAUECKHE PETUTHO3HbIE Tpynmbl: «Packon u
CEKTAaHTCTBO B PYCCKOM PENUTHO3HON >KU3HM», «IIporpamMma assi cobupaHusi CBEIEHUN O pyCCKOM
packoie, WM CeKTaHTCcTBe», <«MOHACThIpCKUE TIOPbMBI B OOpb0€ C€  CEKTaHTCTBOMY,
«Crapoobpsimueckue apxuepen B Cy3maiabCkol KpemocTu», «3HaYeHHE CEKTaHTCTBA B PYCCKOU
HapoJHOM >kHu3HU» U Jp. OOHMil BBIBOJI OTHOCUTEIBHO TAKOIO SIBJIEHUS, KaK CTapoOOpsAAYECTBO,
KOTOPBIA aBTOp crenai (Ha CKOJIBKO OH MOT ObITh OOOOINEH B paMKax Takod CIOXKHOM TEeMaTHUKH)
3aKII04aCs B TOM, YTO IIpeAcTaBUTeNled OTIUYHBIX OT Pyccroit IlpaBocnaBnoit llepksu
PETUTHO3HBIX TEYCHHI, B TOM YHCIIE CTAapOOOpS/ALEB M DIaBHBIM 00pa3oM MMEHHO X, HEJb3S
CTaBUTb BHE 3aKOHA, BOCIPHUHUMAThH KaK UYKIbII WU Jake OMacHBIM Ui pycckoro oOmiecTBa U
roCcyIapcTBa 3JEMEHT, MOCKOJIbKY MMEHHO CTapoOOpsIYEeCTBO CTAJO0 CaMbIM 3TAJOHOM, «KOPHEM
PYCCKOTO Hapoja», KOTOPBIM MCKaaM MHOTHME NMPEACTaBUTENN WHTEIUIMTEHUHUH U OOIIECTBEHHBIE
nestenu. Taroke yhoenssi MHOTO BHUMaHUS H3Y4EHHIO TPYIOB CaMHUX CTapoOOpSALEB U Jlaxke
COCTOSUT B TIEPEIUCKEe HEKOTOPHIMU M3 HUX. B muchbMax oH 00CyKaan UX MOJ0KEHHE B POCCHIICKOM
o0IecTBe, OTHOIICHNE K HUM TOCYIapCTBa, BBICIYIIMBAII JKAIOOBI HAa HECIIPaBEeIMBOE OOpalleHne
MecTtHOM Biactu. Camu ctapoBepbl nomuepxkuBanun A. C. [IpyraBuHa W Hepenko cHaOXalld €ro
uHpopMarueli, KoTOpas HaxXo[uiIa OTpaKEHHE B €ro mnociexylonmx mnyonukanusx. Crosb
JPYKECTBEHHBIM OTHOIICHHMSM HHUMAaJl0O CIOCOOCTBOBAIM CJOXKHbIE OTHOIIeHHs llpyraBuna c
BIIACThIO (CCHUIKA B FOHOILIECKUE TOJbl, MOCIEAYIOUMI HENIacHbI HaA30p W JaXKe apecT), 4To
JIeTIaJIo €ro B IIa3zax CTapoOpsAIEeB TaKUM K€ TOHUMbIM, KaK U OHH.

CoBpeMeHHass CUTYaIlus CTaBUT CTapooOpsAIeB (MMEIOTCS BBUIY HE HEOOIBIIHME 3aKPhITHE
TPYIIBI BEPYIONMX, a OONbIIas YacTh MPUXOKAH COBPEMEHHBIX CTAPOOOPSITIECKUX OOIIMH) Tepes
CJIOKHBIM BBIOOpOM. C OJHOW CTOPOHBI, MPOIPECC U IBUIKEHUE BIEpPE] BMECTE C OOILIECTBOM, C
JPYroii — BEPOSTHOCTh YTPATUTh COOCTBEHHYIO MJICHTUYHOCTh U3-3a JAaBJICHUS coluyma. FiMeHHO
MO3TOMY OAHOW U3 (opMm, KOTOpass TMO3BOJSET «IDIYOOKO TPAJUIMOHHOMY M PEBHOCTHO
obOeperammeMy CBOM YCTOM CTapoOOOpSTYECKOMY OOINECTBY» BOBJICYh CBOHMX WICHOB B
HEIPEPHIBHOE JIyXOBHOE 00pa3oBaHUE», BEPHYTh UM OCO3HaHUE ce0s Kak MpecTaBUTeNIel JaHHOU
PEUTMO3HON TpYIIbI, sBisieTcs najtoMHuuectBo [Kysnenosa, 2015, c. 58]. IIpuuem mocnennee
IIPaKTUYECKH  BCELJa  CTAHOBUTCS  HEKOM  KBUHTACCEHIIMEH, WUTOIOM  BO3pPOXKJIEHUS
CTapOOOPSTUECKOTO CAKPaIbHOTO MPOCTPAHCTBA B OTAEIBHO B3ATOM MecTe. Benp it Toro, 4To0bl
CTapooOpsTUECKHEe BEpYIOIMe CerogHs (0COOEHHO H3TO aKTyallbHO Ui IpeJCTaBUTENeH
OECIIONMOBCKOTO HAIMPABJICHUS) «TIOJYYUIIN» OOBEKT/MECTO CaKpATbHOW MaMsITH, HEOOX0IUMO
peanm3oBaTh P ONpEAENeHHBIX  JTanoB: cOOp  HMCTOPUYECKOTO  Marepuana o
TEPPUTOPUH/MECTE/00BEKTE; SKCHEAULIMS Ha 3TO MECTO W €ro OCBSILIEHUE; paclpoCcTpaHEHUeE
nH(OpMaIuy BHYTPU PEIMTHO3HOMN TPYNIBI O JaHHOM 00BeKTe. DTH ACHCTBUS, TTOPO Tpedyromme
JIONITOTO  BPEMEHHOTO0 M 3HAYUTENIBHOTO (MHAHCOBOTO pecypca, M MPEACTaBIAIOT COOOM
BOCCO3/IaHUE CaKpaJIbHOTO IpocTpaHcTBa. [lo mponoxkeHHOMY MapuIpyTy 3aTeM OTIIPABIISIOTCS
HOBBIC YJICHBI OOIIMH.

Tepputopusi EBpomneiickoro CeBepa B JAaHHOM KIIOYE MPEIACTABISIET COOOMl pEruoH, B
KOTOPOM CYIIECTBYeT OOJIbIIOe KOJUYECTBO OOBEKTOB MaMATH i cTapooOpsianeB. Mecra,
COOBITHSI M JIUMYHOCTH, CBSI3aHHBIE C HCTOPHEH CTapoOoOpsSAYECKOM PEeNUMTHO3HOW OOUIHOCTH Ha
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EBpomneiickom CeBepe, 0XBaThIBAIOT MCTOPUYECKYKO MaMSTh JJIS BCETO CTAPOBEPUS U SIBIISIFOTCS
BAXKHBIMU Ul [IPEJICTABUTENCH BCEX CTapOOOPSIUECKHX COIIACUM M TOJIKOB, TaK KaK OTHOCATCS K
Nepuoay BO3HUKHOBEHHUS M 000cobneHust crapoodpsimyectBa (cepeauna XVII B. — pydex XVII-
XVIII BB.). Bocpusitue tepputopuu EBpomneiickoro CeBepa y COBpEMEHHBIX IpeAcTaBUTENEH
CTapooOpsIuecKoro couuyMa JaBoicTBeHHas. C OIHOM CTOPOHBI, TEPPUTOPUs, Ha KOTOPOH
pacrioyiaraloTcsi CeroJHsi MHOTHE MaMsITHbIE MeCTa JUIsl JaHHOW PEIMIHO3HOM TPYIIIbI, C KOTOPOH
CBSI3aHO Takoe MOHsTHE, Kak «ayx mecta» (Ilycrosepck, ConoBku, Beiropenus), He MOXET He
IpHUBJEKaTh BHUMaHue cTapooOpsaneB. C npyroil CTOpOHBI, pa3Hble BO3PACTHbIE I'PYMIbI IO-
pPasHOMY OTHOCATCS K COOCTBEHHOM MCTOPMYECKOH mamsTu U Hacienuio. MoioaoMy MOKOJICHHUIO
4acToO CJIOKHO BOCHPHUHUMATh U OTOXKJIECTBJSATh HEMAaTEpPUAIbHYIO MaMsITh (2 MMEHHO TakKoi
ABJIsieTCs OOJblAsi 4acThb 3HAKOBBIX TEPPUTOPHI JUId, K MpUMeEpYy, OECHONOBCKOIO HalpaBlieHUs
CTapooOpsIIecTBa) C COOCTBEHHON wucTOopuel. B 3TOM Uis COBPEMEHHBIX CTapOOOPSIIEB
3aKITI0YaeTCsl CI0XKHOCTh B (POPMUPOBAHUU UJIEHTUYHOCTH MOJIOACHKHU.

Yuer «CTOpUYECKMX OCOOEHHOCTH  (OPMHPOBAHUS  KYIBTYPHOIO  HacleAus Ha
OTIPE/ICTICHHON TEPPUTOPHH, a TaKKe, BO3MOXKHO, M TEX MUCTOPHUECKUX OOBEKTOB KYIBTYPHOTO
HacJIeUs, KOTOPhIE HE COXPAHIIHCH 10 Hanmmx gHew» [[axwuH, 2012, c. 187] wacto mo3Bossier
MCTOPHMKAM IOJIy4UTh Ba)KHbIE JaHHBIE IS JaibHelel padoTel. Ha ocHOBe Bocpou3BeeHUS U
TPAHCISIIUK CTAPOOOPSTUECKON MCTOPUYECKOM MaMSATH TPEICTABISETCS BO3MOXKHBIM HE TOJIBKO
BBISIBUTB JAHHBIC O 3HAUMMBIX Ha JJAHHOW TEPPUTOPUM IJIs YKa3aHHOM IPYIIbl BEPYIOIMX MECTaxX
naMsATH, HO U CUCTEMaTH3UPOBATh OOJBIION TIIACT UMEOIIeHcss HHPOPMAaIIUK O CTapoOOpsIIecTBE
u ero cBs3u ¢ CeBepom.

[TomoOHast TeMa MOXKET CTaTh MOCIBIO UIS JATBHEHINEH aKTyaln3alldi W PaCHIMpEHUs
NOTEHLIMAJIa TEPPUTOPUU, TAK KAaK Ha HEH NPOXKUBAIO M IPOXKUBAET OOJBILOE KOJINYECTBO
ATHOKYIBTYpHBIX rpymnm. IlosydeHHas B Xole ucciegoBaHus HUHQPOpMaLUsl IMO3BOJIUT
CHCTEMaTH3UPOBATh, UHTEPIPETHUPOBATH (B TOM YHUCIIE TIO-HOBOMY) CTapOOOPSTUECKYI0 HCTOPUIO Ha
EBponeiickom CeBepe, BBIIBUTH MecTa cTapooOpsiqueckoi mamsatd. Kpome Toro, ocmeicieHue
MOJIy9eHHBIX JaHHBIX TO3BOJHT aJallTHPOBATh WHQPOPMALMIO IS MCIOJB30BAHMS B CMEXHBIX
oTpacysxX 3HaHUM (TypU3M, PETUTHOBEAECHU €, COLIMOJIOTHA).

HUccneoosanue evinonneno npu ¢unancosou noodepiicke PODU 6 pamxax HayuHoeo
npoexkma Ne 18-39-00058 mon_a.
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AHHOTALMA
B nanHOM MccnenoBaHMHM U3JI0KEHBI PE3yIbTaThl PETPOCIIEKTHBHOIO aHajau3a MpPaBOBOTO
obOecrieueHUs  BHEAPEHHS  HOPMATHBHO-TIOAYIIEBOTO  (MHAHCHUPOBAHUS  OOIIECTO
o0pa3zoBaHUs, aHaJIM3a HOPMATUBHOW MPaBOBOIl 0a3bl CYOEKTOB ApKTHYECKOH 30HBI PO B
cdepe puHaHCOBOTO OOECTIeueHHs 00IIero 00pa30BaHMs, & TAKKE CTATHCTHYCCKUX JAaHHBIX,
KOTOpbIE XapaKTepU3yIT (PAKTHUUECKYI0 CUTYallMI0. ABTOPOM MPEAJIOKEHBI MEphl 110
KOPPEKIMH  BBIABJICHHBIX JUCHOpPONOpUUMKA B (MHAHCHPOBAHMHM  0Opa3oBaTeIbHOMN
nestenbHOCTH Ha Tepputopun A3 PO®. IlpeanokeHHas Mozaenb mHpenacTaBisercs Oolee
3(GdeKTUBHON M peanus3yeT 3ajady CO3[aHMsl PaBHBIX YCIOBMM A MOIydeHHUs OOIIero
00pazoBaHUs B paMKax €JMHOTO 00pa30BaTeIbHOIO MPOCTPAHCTBA CTPAHBI.

Kuaruesbie cioBa:
¢uHaHCHMpOBaHUWE  OOLETO  00pa3oBaHMs, PETHMOHAIBHBIM  IMOAYIIEBOW  HOPMATHB,
HOPMaTUBHOE MOYIIEBOE (PMHAHCUPOBAHHE.
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Abstract
In this article is considered experience of using a normative per capita principle in financing
of general education organizations in the Russian Arctic zone. Based on the received results
of the analysis of statistical information and legal base regulating the sphere of financial
support of educational activity are formulated problems in the specified area, risks and
possible ways of their decision are designated.

Keywords:
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BBenenne

B ycnoBusix ycuieHuss DI00aJbHOM KOHKYpEHTHOM OOpbObl 3a pecypchl ApKTUKH
onpezaestonmM  GakTopoM 3(PHEKTUBHOIO OCBOEHHUS BBICOKOIIMPOTHBIX PallOHOB  SIBJISETCS
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MOJIOKUTENILHBIA YEIOBEYECKUI KaluTall, COACPKAIMiA B cebe HEOTheMIIEMYIO 00pa30BaTEIIbHYIO
KOMITOHEHTY, KOTOpas OTpa)kaeT YPOBEHb MOATOTOBKH IMPOKUBAIONMX M pabOTAIONMX B JaHHBIX
MECTHOCTSIX TPaKIaH.

B 3HaunMTenbHON Mepe pa3BUTHE YEIOBEYECKOTO MOTEHIHada OMPEAEISeTCS CTENEHBIO
¢uHaHCcOBOW oOecrieueHHOCTH cdepbl oOpa3zoBaHus. OTnpaBHOW TOYKOH  (OPMHPOBAHUS
YeNIOBEYECKOT0 KaluTajia SIBJISIIOTCS KOMIETEHIMH, MPUOOpETaeMble YEIOBEKOM B TEPUOJ
MOJIY4CHUST HA4aIbHOTO OOITEro, OCHOBHOTO OOIIETO M CpeAaHero oomero odpasoBanus. B cBs3u ¢
ATHM aKTyaJIeH BOIPOC BHIOOPA ONITUMATBHOTO MEXaHW3Ma (MHAHCUPOBAHUS O0IEro 00pa3oBaHus

AHa/IU3 NPaBoBOro odecrnevyeHusi BHeApe HUSI HOPMATHBHO-TIOAYIIEBOT0 () UHAHCHPOBAHUS
001ero oopazoBanust

Poccuiickuii ombIT ympaBieHUss 00pa30BaTENbHBIMU CHCTEMAaMU  XapaKTepU3yeTcs
M CII0JIb30BAaHNEM Pa3HOOOPa3HbIX MEXaHNW3MOB (DMHAHCHUPOBAHUS 00pa30BaTEIbHON NESTEIBbHOCTH.
C npunsatuem B 1992 romy 3akonHa P® «O06 oOpasoBanum» Oblla TpH3HAHA HEOOXOIUMOCTH
mepexojia OT TPAIUIIMOHHOTO CMETHOTO (MHAHCHPOBAHUS OOpPA30BATEIbHBIX YUPEKICHHH K
HOpPMaTUBHO-TIOAYIIEBOMY Tmoaxony. PdopMmupoBaHHE SKOHOMHMYECKUX OTHOIIEHHH B cdepe
00pa3oBaHusl, OTBEUYAIOIIMX YCIOBHUSIM PHIHOYHONW SKOHOMMKH, 00ECIIEUHB AIOIMX CTAOUIIN3AIUIO U
YKpeIJIeHHEe (UMHAHCOBOIO IOJIOKEHHUS 00pa3oBaTENbHBIX OpraHMU3allui, CTalo MO3UTHUBHBIM
CTUMYIOM K CO3JaHHMIO PaBHBIX HKOHOMUKO-TIPABOBBIX BO3MOXHOCTEH MJii BCEX YYaCTHHUKOB
00pa3oBaTeNbHBIX OTHOILICHUH.

ComacHo crtatbe 99 3axoHa «OO0 oOpasoBanuu B Poccuiickoit denepannn», HOpMaTHUBbI
OTPENIETISIOTCS OpraHaMK TOCYIAPCTBEHHOM BJIACTH CYOBEKTOB PD OTIENBHO 1O KaKIOMY YPOBHIO
oOpazoBanus B coorBerctBHM ¢ ®PI'OC B pacuere Ha ogHOoro olydaromerocs [ DenepanbHblii 3aKOH
or 29.12.2012 N 273-®3]. B 2015 © ¢eaepanbHbIM IIEHTPOM OBLI ONMKCAaH MPUMEPHBIA KOHTYP
HEOOXOUMBIX KOMITOHEHTOB MOAYIIEBOIO HOpMaTHBAa, PEKOMEHIOBaHHBIN cyOnekram P® mis
YTBEP)KACHUS PETHMOHAIBHBIX HOpMaTUBOB 3arpar [[Ipuka3 MuHuctepcTBa 0Opa3oBaHHS M HayKH
P® ot 22.09.2015 N 1040]. Takum o0Opa3oMm, B HACTOSIIMH MOMEHT 3aUKCHPOBAaHA CXeMa
OTpENENIeHUs] PErMOHANIBHBIMU OpraHaMH YIpaBJIeHHS O0pa3oBaHHEM OOBEMOB CYOBEHIIUH,
KOTOpbI€ HAINpaBJSIOTCS MYHUIMIAIBHBIM —OpraHaM Juisi (UHAHCHPOBAHUS JEATEIbHOCTH
00pa3oBaTeNbHbIX OPraHU3aIUH.

HopmaTtuBHOe noaymesoe (pUHAHCHPOBaHHe 001ero oopasoBanus B cyobekrax A3 PO: B
noucke 3¢ ¢ eKTUBHOI MoeIH

B pamMmkax cienyromero sramna MCCIEAOBAHUSA paccMaTpUBallach IIPAKTUKA IPUMEHEHMS
HOPMAaTHMBHO-TIO/IYIIEBOTO MpPUHIUIA B (MHAHCUPOBAHUU OOLIEOOPa30BATEIbHBIX OpPraHU3ALMNI
CyOBEKTOB, TTOJIHOCTBIO BKITIOUEHHBIX B cocTaB A3 P®: Mypmanckoii o6iactu, Henenkoro, SImano-
Henenxoro u YykoTCKOrO aBTOHOMHBIX OKpyroB. Ha paHHOM »JTame mpoaHanu3upoOBaHa
HOpMaTHBHasl TpaBoBas 0a3a ykazaHHBIX CyObekToB PD B cdepe ¢(unancoBoro obecreueHus
oOmero o0Opa3oBaHUsS M JaHHBbIE TEPPUTOPHAIBHBIX OPraHOB CTATUCTHKH, XapaKTepH 3yrolpe
(haKTHYECKYIO0 CUTYaIHIO.

BeisiBiieHHass B KayecTBE OJHOTO M3 KIIOYEBBIX PE3YIBTaTOB HCCIENIOBAaHUSI BHYTPU- U
MeXpernoHanbHas auddepeHnranus B MOAXoAaX K (MHAHCHPOBAHHIO O00IE0Opa30BaTEIbHBIX
opranuzanuii perioHoB A3 P® npoBouupyeT BOSHUKHOBEHHE psijia POOJIeM U pUCKOB. Bo-TiepBBhIX,
B YKa3aHHBIX pPETHOHAaX, MOM00HO ApyruM cyowsekram Denepamnuu, HaOMOmaeTcs «oOpaTHAD)
IpaKTUKa OIpEAEICHHUs] HOPMATHBOB: HUX BEIMYMHA (PAKTUYECKH 3aBUCUT OT YTBEP)KICHHBIX
pa3sMepoB CYOBEHLMH A MyHULIUTIATUTETOB. B pasmuuHbIX cIydasx OCHOBHOI METOI0JIOTHY ECKOM
OoIMOKOM HpPUMEHSEMBIX HOPMAaTUBOB (MHAHCHUPOBAHMS SBJISETCS TO, YTO OHU OCHOBAHbI Ha
KOHCEpBAIlMU CYILIECTBYIOLIEH SKOHOMHUYECKOH cuTyauuu. I[looOHast MHOrOJIETHsIsI IpaKTHUKa
NPUBOJUT K MOHOIONM3ALMNH <«KBA3UpPbIHKa» 0OIIEro 00pa3oBaHUs, OTCYTCTBHIO pPEalTbHBIX
MPEANOCHUIOK K CO3/IaHUIO PAaBHBIX YCIOBUM KOHKYPEHLIMM MeXay IKoiamu. PacmpocTpaHeHo
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MPUMEHEHHE MOMPABOYHBIX KOX(PPUIIMEHTOB MEHbIIE | K NPUHSATHIM HOPMAaTHBaM, B PE3yIbTaTe
Yero BO3HUKAET CUTYyallUsl YMEHbBILIEHUsS CYOCHMU IIKOJIE IPU YBEJIMUYEHUH KOHTUHEHTA YJallMXCsL.
OueBH/IHO, Takas MPAaKTHKa TPOTHBOPEUUT HJI€€ HOPMATHUBHO-IIOAYIIEBOTO (DMHAHCUPOBAHMS: IS
001meo0pa3oBaTeNbHBIX OpraHU3alMii MPUHUMAIOTCS HOPMATHBBI HE PpEATBHBIX MOTPEOHOCTEH,
VIUTBIBAIONMX 3alpOChl IIKOJ, a OIOMMKETHBIX BO3MOXHOCTEH, OIMpEIeNseMbIX MPUHATOM
BEJIMYMHOMN PacXoJI0B PETMOHAIBHOIO OIO/DKETa Ha 0011iee 00pa3oBaHue.

Bo-BTOpBIX, KOHIENIIMS HOPMATHBHOTO TIOMYIIEBOTO (MHAHCHPOBAHUS MpEaIoaraet
BO3MOXXHOCTh OECHpPEeNsTCTBEHHOTO BbIOOpa Hauboyiee MPEANOYTUTENFHON s poauTeneit
oOpa3zoBaTenbHON oOpranuzanuu. KioueBas CIIOKHOCTb, HE JIOIYCKAarollas BHIOOpAa POAUTENISIMHU
yJalgxcs ONTUMAIbHON IIKOJIBI U3 OOJIBILIOTO YKCIIa aJbTePHATUB, 3aKII0YAETCS B HEJAOCTATOUHON
MoOunpHOCTH  HaceneHus. JlanHas mnpoOrema CBs3aHa C  HalMYUEM  OTPaHUYCHUI
HEIKOHOMHMYECKOTO  XapakTepa: TPAHCIOPTHOM  yIAJIEHHOCTH, MCTOPUYECKUX, MEHTAJIbHBIX
ocobennocredr u T.a. ComiacHO CTaTUCTUYECKUM JaHHBIM, HauOojiee HU3KHH ypPOBEHB
TEPPUTOPUATTBHOM  MOOMIJIBHOCTH DSKOHOMHUYECKH AaKTUBHOTO HACEJNEHMS XapakTepeH Uit
UyKoTCKOTO aBTOHOMHOTI'O OKpyra U ceBepHbIX pailoHoB Henenxoro AO.

B-TpeTrbux, B paMkax HccielOBaHUs BBISBICHO, YTO B cyObekrax P®, Haxomsmmxcs B
coctaBe ApPKTHYECKOH 30HBI, pa3Mep MOAYIIEBBIX HOPMATHBOB B PsAZ€ CIydaeB YCTaHABJIMBAECTCS
HUKE COOTBETCTBYIOIIMX 3HAUEHUH, MPHHATHIX IS 00mEeoO0pa3oBaTeIbHBIX OpraHU3allui B
pernoHax c OoJyiee OJArONPUATHBIMA KIMMATHYECKUMH ¥ COLHAIBHO-IEMOTpapuIeCKUMU
yenoBusmu. K npumepy, B 2015 . Mypmanckast o0acTb o 00beMy HOpMaTUBHBIX 3aTpar (53731
py0.) ycrynana, Hanpumep, CaxanmHckoit obnactu (76749 py0.), Pecriyonuke Komu (87548 pyo.),
Kamuarckomy kparo (84233 py06.), Tiomenckoit obmactu (60363 py0.), JleHuHrpaackoir odiactu
(55186 py0.) [AHanu3 HOPMATHBHOTO IOJAYIIEBOTO (PMHAHCUPOBAHUS OOLIEro 0Opa3oBaHUS B
cyobektax Poccuiickoit ®enepauunu, 2016, c. 46]. Takum o00pa3oM, HBIHEUHSA MpaKTHKa
YTBEPIKJIEHUS TIOYIIEBBIX HOPMAaTHBOB Ha YpOBHE CyObekTOoB P® nanexo He Bcerna y4UTHIBAeT
OCOOCHHOCTH pealu3aluyd MporpaMM oOmero oOpa3oBaHUsS B MECTHOCTSX C  OCOOBIMHU
KIMMaTHYECKUMHU YCJIOBUSAMH, YTO OJOKMPYET BO3MOXKHOCTh PABHOIO JIOCTYIA AETEN K MOJYyYEHHIO
Ka4eCTBEHHOTO 00pa30BaHMUSI.

[lepen opranamMu HCIOJHUTENBHOM BJIACTH CYOBEKTOB PD, OCYIIECTBISIONMMY yIIPaBICHUE
B cdepe oOpa3oBaHuUs, CTOMT 3amada obOecrnedeHus peanuszanuu eauabix OI'OC  obmero
0o0pa3oBaHus MPU 3HAYUTEIBHOM Pa3IMYUM YCIOBHH peanu3anuu crannaptroB. ComacHo cTatbe 3
@enepanbHoro 3akoHa «O0 obOpasoBanuu B Poccuiickoit ®denepanun», OAHUM U3 NPUHLIUIIOB
rOCYTapCTBEHHOM TOJUTHKHA B 00JIaCTU 00pa3oBaHUs SBJISICTCS €IUHCTBO OOpa30BaTEIbLHOTO
npocTpancTBa Ha Tepputopuu Poccuiickoit denepannu [Denepanbubiii 3ak0oH oT 29.12.2012 N
273-03]. OTnuune apKTUYECKUX CYOBEKTOB B JAHHOM CIIydae ONPEACISIeTCs, B TIEPBYIO O4Yepe/p,
OPUPOJHBIMU (AKTOpaMH, B pPE3YIbTaTe Yero OHM OKa3bIBAIOTCS B HEPABHOM IOJOXKEHUU B
CpaBHEHMH ¢ Oosiee OIaronpUsITHBIMU € TO3UIMHU KIUMaTa PErnOHaMH.

PesynbraTel aHanmsa TarKe CBUICTENBCTBYIOT, YTO CAMHU MHCTUTYIHOHAIBHBIC W3MEHEHUS
MOTYT CTAaHOBHUTBHCS MCTOYHHKOM KpU3HCHBIX cuTyanui. Tak, B 2005 romy u3MeHeHUS B 3aKOH
Poccuiickoit ®enepannu «O06 obOpa3oBaHHM», KacaBImMecs Iepenayd (QyHKUHUHM pa3paboTKu H
obecrieueHusi HOPMATUBOB (PMHAHCHUPOBAHUS 3apabOTHOM TJIaThl U 00PA30BATEIHLHOTO MPOIEecca C
denepabHOTO YpPOBHS B KOMITETEHIIMIO cyObekra PD, mpuBenn B MypMaHCKO# 00J1acTH K CMEHE
yCIIOBUH (DyHKIITMOHHPOBAHUS psiia 00pa3oBaTeIbHBIX yupexaeHuil. Hanmpumep, nepen ruMHa3usiMu
BO3HHMK BOINPOC COKPAIIEHUS KOJIMUECTBA Y4€OHBIX IPYHIl 110 MHOCTPAHHOMY SI3BIKY, COKpAILECHUS
Ka/IpoB, nepedopMaTupoBaHus Bcero odbpasoBaTenbHOro mpouecca. Hopmatusel puHaHcupoBaHus
3aBUCAT OT 0OBEMOB BBHINIOJHSAEMBIX Pa0OT, HO BhIJIC/IeHUE (PMHAHCOBBIX CPEACTB, B CBOIO OUEPE/Ib,
3aBUCAT OT HAIWYUS B  PETHOHE YCTOMYMBBIX H  CTAaOMIBHO  (PYHKIMOHUPYIOIIMX
HaJIOTOIJIATENBIIMKOB - FOPUANYECKUX JIHII.
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PexoMeHnaanuu 1o MUHUMH3ALKMH OTPULATEJIBHOIO 3¢ deKra AeiicTBUSA JUCIIPONIOPLUIA B
¢unancupoBaHuM 001ET0 00PA30BAHUA B APKTHYECKOM pPeruoHe
B KkayecTBe ONTHMANBHOTO BapHaHTAa pELICHUS IEPEUUCICHHBIX Mpo0IeM aBTOPOM
npeuiaraeTcs yTBepKAeHne Ha (erepaqbHOM ypoBHE 0a30BOro HOpMaTvMBa 3aTpar Ha OJHOTO
oOyqaromerocss  00mEeo0pa3oBaTeIbHON — OpraHM3allid, K KOTOPOMY B  3aBHUCHUMOCTH  OT
TEPPUTOPUATIBHO-KIMMATUYECKUX OCOOEHHOCTEH HEOOXOIUMO MPHUMEHSTh KOPPEKTHPYIOIIHE
ko3¢ duimenTsl [Porosuna, [lynannes, 2017].
Pasmep denepanbHOro HoOpMaTHBa 3aTpaT HE JOJDKEH SBJISITBCS CTPOIO OMpEAesieMoi
NOCTOSIHHOM ~ BelMMuuHOM: kak caenyer u3 (1), denepanpHbli HOPMATHB  IpeiaraeTcs
yCTaHaBJIMBATh B KAUECTBE TMOKOTO «KOPUAOPa» 3HAYCHUH.

Ni(j)mm = Ni¢_|ri| (1)

Ni%— denepanbHBIE  HOpPMAaTMB  3aTpaT Ha OKazaHWEe O  TrOCyIapCTBEHHOM
(MyHULIIMTIAJIBHOW ) YCIIYTU 110 pean3allii OCHOBHBIX 00IIE00pa30BaTEIbHBIX TPOrPaMM;
|ri|— MaKCUMAJIBHO JIOMYCTUMOE OTKJIOHEHHE OT (eiepalbHOr0 HOpMaThBa 3arpaT Ha

OKa3aHHeE I-0W TOCYIapCTBECHHON (MyHULIUITATBHOMN) YCIIyTH;
Nid)— MHHHMaJIbHOE 3HadeHWe (eepaJbHOr0 HOpMaTMBa 3arTpaT Ha OKa3aHHE I-Oif

rOCYIapCTBEHHOH (MyHULIMIAIbHON) YCIYIH.

B kauectBe «aipenena KoyieOaHMI» yCTaHABIUBAETCA BeanI/IHa|ri, HHW)KHEH TpaHHuLEen

YKa3aHHOTO  «opupopa» sBisercs [\ Bepxusis rpanuna uHTepBana [\ , MOXKeET ObITh

1 Prin
npeogoiieHa cyobekroM P® — CcMBICT YCTaHOBIIGHHSI JAHHON BEIWYWHBI 3aKII0YAeTCS B
OTIpe/ICIICHNH MHHUMATBHOTO 3HAYCHUST HOPMATHBA.

B cnygae o0GocHOBaHHOTO NPHHATHS CYOBekTOM P® BenmWYMHBI HOpPMAaTHBA, MEHbBILEH
3HAQUEHUsI HIKHEW TPAHUIBl «KOPHUJIOpPa», TPEIaraeTcsi HCIOIb30BaTh KOMITCHCAIIMOHHBIN
MeXaHU3M (MHAHCHUPOBAHWS — JIOBEACHHS PETHOHAIBHOTO 3HAYCHUS J0 HEOOXOIUMOTO (HMKHEH
TPaHUIIbl) B IOpAIKEe cOPUHAHCHPOBAHUS CpeAcTBamMu (pefiepadbHOTO OIOKETa MyTeM peann3aiun
COOTBETCTBYIOIIMX IIEJIEBBIX ITPOTPAMM.

OO0BbeM cpencTB (QeaepaabHOTO OFHKETa, BBIACIAEMBIX CcyObekraM Pd B kadecTBe
KOMIIEHCAIIUM HEIOCTAIINEero 00beMa pacxXo/I0OB Ha pean3alfio MporpaMM O0Iero oopazoBaHus,
MpearacTcs pacCUUTHIBATh MCXO/ISl U3 OTKIOHCHUS HIKHEH TPAHUIIBI «KOPUIOPa» OT (PaKTHICCKI
MIPUHATOTO PETHOHOM HOPMATHBA:

=Ny *N, 2)

axm

N, — perHOHAJBHBIA HOPMATHB 3aTpaT Ha OJHOTO OOYdYarONIErocsl Ha OKa3aHWe I-oi

paxm
rOCyIapCTBEHHOW (MyHULIMIIAIBHON) YCIYTHM MO peaiu3allid OCHOBHBIX 00IE00pa30BaTEeIbHBIX
nporpamm, (JaKTUYEeCKA YCTaHOBJICHHBIN B CyObekTe PD;

0,— OTKIOHCHHE MHHHMAJBHOTO 3HaYCHHS (elepalbHOr0 HOpPMAaTHBA 3aTpar (HIDKHEH
rpaHMIlbl) OT (PAKTHYECKOTO HOpPMAaTHBa 3aTpaT Ha oOKa3aHHE [|-0fl  roCymapCTBEHHOM
(MyHULIMTIATIBHOW ) YCITYTH, YCTAHOBJIEHHOTO B cyobekTe PD.

C yuerom (1) u (2) xputepueMm <«3amycka» ONHMCAHHOW KOMIIEHCAlMOHHOW MOJETH B
OTHOILEHUHU TOTO MJIM MHOTO PETMOHA JOJIKHO SIBJSTHCS BBIITOJIHEHHUE CUCTEMbI YCIOBUM:
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N = N i, 1 €CTUO, = 0; 3)
i |N.,, .ecmo; <0.

parm

Nip— pPETHOHANBHBI ~ HOPMATHB  3aTpaT Ha OKa3aHWE Ol  rocynapCTBEHHOMN

(MyHULIMIIAJBHOW) YyCIYTM 10 pealu3alid OCHOBHBIX 00Ie00pa30BaTEeIbHBIX IPOTPAMM,
MPUHATHIN B COOTBETCTBUHU C (eAepaibHbIMU TpeOOBaHUSIMU K HOPMAaTUBHOMY 00beMy 3aTpaT Ha
OJIHOTO O0YyJarOIIerocs.

[lpy wucCnoMB30BaHMKM MOJEIH KOMIICHCAIMOHHOTO (PMHAHCHPOBAHHUS OTHOCHTEIBHO
cyobekroB A3 P® crnemyer yduThIBaTh NPUMEHEHHE KOPPEKTUPYIOIMX KOAMMHUIITUEHTOB K
npeamnojaraeMomy (eepaibHOMy HOPMAaTHBY.

3akioueHue

B cootBerctBUM co crarbeit 72 Koncrutynmu Poccuiickoit denepanuu oOmme BOMPOCHI
BOCIIUTaHUs, OOpa3oBaHUs, HAYKH, KyIbTYpbl, (M3MYECKOM KYIBTYphl WU CHOpTa HaxXoAdTcs B
coBmecTHOM BenieHUH Poccuiickoii @enepanun u cyosekro PP. ComiacHo vactu 4 cratbu 26.3
@enepanbHoro 3akoHa oT 6 okTsaOps 1999 . N 184-D3 «OO6 obumx mpUHIHIAX OpraHU3aAlUU
3aKOHOJATEJIBHBIX (IIPEICTaBUTEIbHBIX) U MCIOIHUTEIbHBIX OPraHOB TOCYIAPCTBEHHOW BJIACTH
cyobektoB Poccuiickoii denepaunn», BOIPOCk 00ECIIEUEHHS! TOCYIApCTBEHHBIX TapaHTHH IpaB
rpakJaaH Ha TOJydeHHE OOIIEIOCTYMHOTO M OECIJIaTHOTO JOUIKOJIBHOTO, Ha4ajdbHOTO OOIIero,
OCHOBHOTO OOIIETO ® CpeAHero oOmero oO0pa3oBaHUsS HE SBISIFOTCS HCKIIOYHTEIBHON
npeporatuBoi cyobekroB P u mMoryr peryinpoBaTbes HOpMamMu (esiepaIbHOrO 3aKOHOAATENIbCTBA
B YaCTH OMpeEJeNICHUs 00beMa H/HIIA TTOPSIKa pacIpeesieHUs OIOIKETHBIX pacXo10B cyobekTa PD.
Takum oOpa3om, mpezyiaraemMass aBTOPOM MOJIETb COOTBETCTBYET 0a30BBIM HOPMaM pPOCCHUHCKOTO
3aKOHOJATENILCTBA B cdepe pasrpaHuyeHHs MonHoMounit mexay Poccuiickoit ®expepauuein u
cyobektramu P®. Ilpunstue dQenepanbHOro HOpMaTHBa 3aTpaT TMPHU3BAHO OOECTIECUYUTH
CTPATETHYECKYIO 3allMIICHHOCTh CyOhekToB A3 P® B obOmactu ¢uHAHCOBOTO oOOECreueHUs
JeSITEIbHOCTH  00Ie00pa3oBaTeNbHBIX OpraHU3allMii M CHOCOOCTBOBATh CO3JAHMIO PaBHBIX
BO3MOYKHOCTEH JUTsI OJTy4eHU S Ka9eCTBEHHOTO MIKOJILHOTO 00pa30BaHUS.
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MMPOBJIEMbBI OCOB0 OXPAHSAAEMBIX TEPPUTOPUIA APKTUYECKOI'O
PEIT'MOHA HA INPUMEPE 3AIIOBE/IHUKA O. BPAHT'EJIA

M. M. Caxapoe

Cesepnblii (Apkruueckuit) @enepanbHblii yauepcuter uMenu M. B. JlomoHocOBa,
. ApxaHrensck, Poccus
msaharov669@gmail.com
AHHOTADIMA
O310poBJIEHME U OT/IBIX JIFOZIEH B €CTECTBEHHOM NPUPOJIHON cpefie Halel PomHbl sBisercs
Ha CErONHAINIHMUM JI€Hb OJHOM M3 CaMbIX BAXKHBIX COLMAIBHBIX U XO3AHCTBEHHBIX
npuoputeroB pasButusa Poccuiickonn @enepauuu. B CBA3M ¢ 3TUM aKTyaJbHO HU3y4E€HUE
PEKPEALMOHHOI0 NOTEHIHAIa APKTUYECKUX PETMOHOB, BBIJCIICHNE HOBBIX TEPPUTOPUI JUIS
CO3/IaHUs 3allOBEJHUKOB M 30H OTHbIXa, a TAKKE aHAJIN3 U OLEHKA YK€ CYIIECTBYIOLIETO
TYpUCTHYECKOTO IMOTEHIMada 3all0BEIHBIX 30H ApKTMYECKOro perroHa Poccuu ¢ 1enbto
BBISBJICHUSI OCHOBHBIX MpoOieM u yrpo3. Bce 53T0 mMO3BONMUT CKOPPEKTUPOBATh WU
ONTUMU3HUPOBATh BEKTOpP DPA3BUTHS JAHHBIX TEPPUTOpUH B OyaylieMm, paad COXpaHEHUS
JpEBHENIIET0 HacIeaANs MEPBO3IaHHBIX SKOCUCTEM U OOECIIEUEHHUsI TECHOU CBSA3U YeJIOBEKa
U IPUPOBI.
Jlanublii Bompoc OyIeT pacCMOTpPEH Ha MpUMEpe OAHOIO0 M3 CTapeHIMX 3alOBEIHUKOB,
Haxogserocs Ha OcrpoBe BpaHrens v MMEMOILEro IIMPOKUE U SPKUE PEKpEallMOHHbIE U
TYPUCTUYECKUE TIEPCIEKTUBBI 111 OPraHU3alluH OT/IbIXa B JAHHOW MECTHOCTH.
KuroueBbie cioBa:
OctpoB Bpanrens, npobiemsl, oXpaHsiemMble TEppUTOpUH, Poccus, 3a110BeTHUK.

PROBLEMS OF PROTECTED AREAS IN THE ARCTIC REGION WITH THE
CASE OF THE RESERVE OF THE FR. WRANGEL

M. M. Sakharov

Northern (Arctic) Federal University, Arkhangelsk, Russia
msaharov669@gmail.com

Abstract
Health improvement and recreation of people in the natural environment of our country is
today one of the most important social and economic priorities for the development of the
Russian Federation. In this regard, it is important to study the recreational potential of the
Arctic regions, to allocate new territories for the creation of reserves and recreation areas, as
well as to analyze and evaluate the existing tourist potential of the protected areas of the
Arctic region of Russia in order to identify the main problems and threats

Keywords:
Wrangel Island, problems, protected areas, Russia.

Berynienue
YenoBek, HECOMHEHHO, SIBJISIETCS YAaCThIO IPUPOJIBI U OTHOUICHUS CO CBOMMU MCTOKaMU pa3
3a Pa3oM 3aCTaBJISIIOT €ro oOpam@Thesl K Hel. HaumHas oT caMoro mpuMHUTHUBHOTO U O€31yMHOTO
WCIOJIb30BAHUS IO BBIBEPEHHOW JI0 MaJICMIIEH JETalu KOOIepalku, KOTOpas HE TOJBKO MO3BOJISET
KUTh B TADMOHUU C OKPYKAIOUMMH SKOCUCTEMAMU, HO U COXPaHATh, & MOKET U IPEYMHOXKATh 3TO
Hacienue Juis Oymynmx mokojeHuid. OJHUM u3 CrIOCcOOOB TAKOrO B3aMMOJICHCTBUS U COEpeKEHUS
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NPUPOJHOTO TIOTEHIMANA TEPPUTOPUN  SBJSIETCS BBIACICHHE OONMPHBIX YYacTKOB IMOJ
3all0BEIHUKH, 3aKa3HUKHU, HAllHOHAJIbHBIE [TAPKHU, NIPEBpalasi TEM CAMbIM X B 00OBEKTHI MECTHOTO,
PETHOHAIBHOTO U (heAepPaTLHOTO 3HAYCHUSL.

AKTyanbHOCTH JaHHOW pPaOOTBl COCTOUT B TOM, 4YTO ApKTHYECKUH peruoH oOianaer
HEOTPAaHMYEHHBIM PECYPCHBIM, XO3SHCTBEHHBIM U PEKPEALMOHHBIM MOTEHIMATIOM, KOTOPBIH MpH
JIOJUKHOM KOHCTPYKTMBHOM IOJXOJE€ MOKET IPUHECTH COJIMAHBIE, KaK MaTepUajbHbIE, TaK U
KynsTypHbIe auBHACHABI Poccuiickoit @enepanum.

3agayaMy 3a110BEIHMKOB MOXKHO BBIJICJIUTh CIEIYIOIIME MYyHKTBI:

1. OcymecTBieHrne OXpaHbl TPUPOAHBIX TEPPUTOPHIL
Obecnieuenne OHOpPa3HOOOpPa3Usi W ECTECTBEHHOIO COCTOSHUS OXpPAHSEMBIX IPUPOJIHBIX
KOMIIJIEKCOB
DKOJIOTNYECKUT MOHUTOPUHT
DKOJIOTHYECKOE MPOCBEIICHUE
VYuacTue B rocyJapCTBEHHON SKOJIOIMYECKON 3KCIepTH3e
CopeiicTBue B OATOTOBKE HAYUYHBIX KaIJpOB B 00JIACTH OXPAHbI OKPYKAIOILEH CpeJibl

Hcropus rocyrapCcTBEHHOIo 3aroBeIHOTo Jena Poccu HacuMTHIBAET HEMHOTHM OOJblle
CTOJIETHS. 3a CO3JAAHME 3alOBEJHUKOB B Hayaje ABAALIATOIO BEKAa BBHICTYNANU TAKUE BEIUKUE
yuensle, kak B. B. Jlokyuaes, B. II. CemenoB-Tan-1llanckuii, I. A. Koxxenukos, 1. I1. boponus.

JanpHelmass wucropusi 3amoBeAHoro naena B Poccum cBszaHa yxke ¢ OKTsOpbckoi
peBomtoriueii. Oco0eHHO BakKHOE 3HaueHUE HMMeeT AekpeT «O0 oxpaHe MaMATHUKOB MPUPOIHI,
caioB U mnapkoB» OT 16 centsOps 1921 roma, B xotopoM COBETCKMM MpPaBUTEILCTBOM
[POBO3MIAIIAINCH MPUHLUIBI HENPUKOCHOBEHHOCTH YYaCTKOB MPHUPOABI, U3BATHIX JUIsl HAydHBIX
1eJIei, a TakKe COXpaHEHUE 0OOBEKTOB YKUBOM U HEXKUBOU IPUPOJIBI.

Hcropus ompadanach CEpbe3HbIM COKPAILEHUEM 3allOBEIHbIX TEPPUTOpUN B Hayane 50-x u
60-x rosoB, Korja IUIOMAL 3alI0BEIHUKOB YMEHbLIIAch Oonee yeM B 10 pas.

BoccTanoBneHme ke pocCHICKOl ceTH 3aroBEIHUKOB OepeT cBoe Hadano B cepenuHe 60-x u
10 cell JIeHb UAET BOCCTAHOBJIEHHE U OpraHU3allKsi HOBBIX TEPPUTOPHUI, KOTOPbIE ITPe0OpasyroTcs B
00BEKTHI MPUPOJHOTO HACIEIUs, HaXOAIMecs IMoj 3ammTol rocymapctBa. Ilociemaum B 2017
rony Obll OTKpHIT «Bacroranckuii 3amoBeaHUK» Ha Tepputropun HoBocuOupckoit u Tomckoi
oOnacTei.

no

S

3anoBeanuk «OctpoB Bpanreas»

OctpoB Bpanrenst pacmoyiokeH Ha CTBIKE 3allaJHOr0 M BOocTouHOro mnosymapuii (180-i
MepuJHaH JeJUT ero Ha JIBe IOYTH paBHbIE 4YacTH), Ha rpaHulle Boctouno-Cubupckoro u
Yykorckoro Mopeil. OH BBITSHYT B JOJTOTHOM HANpaBICHHM W 1O CBOCH KOH(UTYpaluu
npubimkaercs k smmncy. 1o H. M. Cearxosy (1961, 1970), mwromans ero — 7670 xM°, u3
xoTopsIx 4700 KM? 3aHHMAIOT TOpBI.

[IponuBom JloHra nmpuHoil B camoil y3koi ero yactu B 140 kM OH OTZENEH OT CEBEPHOIO
nobepexbs Yykotku. OctpoB ['epanba miiomaaso okojio 8 KM pactojioxkeH B 60 KM K BOCTOKY OT
octpoBa Bpanrend. Bokpyr OCTpOBOB YCTaHOBJIEHAa OXpaHHas 30Ha 3alOBEAHMKA IIMPUHOMN
5 MOPCKHX MUJIb.

3anoBeMHUK HaxoauTcs Ha Tepputopum [lIMmaroBckoro paitoHa MaramaHckoil 00MacTH.
OpranusoBan mnocrtaHoBieHueM Cosera Munuctpos PCOCP B 1976 r IlpenmecTBeHHMKOM
3all0BEJHUKA ObLI JIOJITOBPEMEHHBIN 3aKka3HUK, CO3JaHHBIM Ha ocTpoBe Bpanrens pemeHuem
Maranmanckoro ooaucnoiikoma B 1960 ©.

B 1978 1. b1 Opranu30BaH HAayYHBIH OT/EN 3alI0BETHUKA, U €r0 COTPYAHUKU MPUCTYIIHUIIN K
IJJAHOMEPHOMY HU3Yy4eHUIO (VIOphl U PACTUTENBHOCTH, KUBOTHOIO MHpa OCTpOBOB Bpanrens u
I'epanbi, B 4aCTHOCTH 3KOJIOTMM O€J0ro rycs M MOPCKUX KOJIOHMAJIbHBIX NTHUL, OEJI0ro MeIBessd,
OBI[EObIKA, IPYIUX YHUKAIBHBIX TPUPOAHBIX 00beKTOB. OIMH U3 pa3enoB padoThl 3al10BEIHIKA —
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FyMaHumaprze U IKOHOMU4YecKue np06jl€ﬂ/lbl OC60O€HUA AmeuKZ/l
BeleHue «Jleromucu MOpUPOIBD» - CHEHMUAIBHOIO JOKYMEHTA, OTpPa)XKarollero BECh CIEKTP
HKOJIOTUYECKOTO MOHUTOPHHIA U €ro Pe3yIbTaToB Ha TEPPUTOPUHU 3aI1OBEIHUKA.
Pouib B 3anoBeHOM ejie Poccun
«OctpoB Bpanrens» wurpaer KoJOCCAJbHYIO pOJIb B COXPAaHEHHWHM TEHETHYECKOro (oHaa
ApPKTUYECKUX PACTEHMI M KUBOTHBIX, a TAlKKE UX €CTECTBEHHOI cpelpl oOuTaHus. B wacTHOCTH,
37IeCb BO MHOTOM pelaeTcs cyap0a Takoro ocob0 OXpaHSEeMOro BUJAa apKTHUECKOW (ayHBI, Kak
OenbIit MeaBeb. TalKke Ha TEPPUTOPUH COCPEIOTOUCHA BCS €Bpa3HiiCKasl MOMYISIUS OCIIbIX TyCeH,
OIIMH W3 OYaroB HMHTPOIYKIMU TaKOTO JIPEBHEro BHJA, KaK OBLEOBIK, a Takke, OOJbIIOE IO
IUJIOIIAIH JISKOUILE MOPIKEH, BXOJIAILEE B YUCIIO KPYMHEHIIMX B Mupe. Tarke ydeHble MPOI0DKAIOT
BBIJICNIATh WHTEPECHBIX OOUTaTeNied TaK Ha3blBa€MbIX MNTHYbUX 0a3apoB U  yHUKAJIbHBIX
npeacTaBuTeneii  (Uuiopbl apKTUUECKOTO PErHoHa, HYXKJAIolEiics eme B Oollee MpPUCTaIbHOM
U3Yy4ECHUHU.

JlaHHBI 3alOBEAHUK B TUIUYHBIM, HO B TO XK€ BPEMS YHUKAIBHBIM y4aCTOK ApPKTHKH,
oOnanaronmii OrpOMHBIM OHMOJOTHYECKHUM U PEKPEallMOHHBIM MOTEHI[MAJIOM, U MEePCHEeKTUBBI €T
HCCIICIOBAHUS YPE3BBIUYAHO BEJIMKU.

OnHako B HacTosllee BpeMs HE BCE TaK PaayKHO B U3HHU SKOCHCTEMBI 3allOBEIHMKA.
CymecTBYeT HECKOJBKO CEpbe3HBIX MpoOJeM U BONPOC HX pelIeHUs OCTaeTcs OTHIOAb He
npa3aHbIM. Huske OymyT paccMOTpeHbl IPUOPUTETHBIE C TOUKU 3pEHMS aBTOpPa BbI30BBI, TpeOyrolme
MPUCTAIbHOTO BHUMAHUS U U3Y4EHUS

3arpsizHeHUSI MeTaJVINYeCKHM MYCOPOM, CIIMCAHHOM TeXHUKOH M He ) TeNNPOxyKTaMH

Jlo ocHOBaHMsSI Ha HEM MOCTOSIHHOro moceneHuss B 1926 rogy octpoB Bpanrens Obli
HeoOuTaeMbiM. Ha TeppuTopum HalIIeH TOJBKO OJMH apXEOJOTUUECKUU OOBEKT, OTHOCSIIMICS K
paHHEH HMCTOpPUU OCTpPOBa, — IAJICO3CKUMOCCKas CTOsSHKAa Ha YepToBOM oOBpare, 1aTUPOBAHHBIN
Bo3pacT — npuMepHo 3200 net Hazan. Bce octanbHble MCTOPUKO-KYIBTYpHBIE OOBEKTHI OTHOCSATCS K
nepuoay HadaibHOW KoJoHW3amuu (1926 — woHernr 1930-X) ¥ MOCIEAYIOIIETO OCBOCHHSI OCTPOBA
Bpanrens (1940-60-vie). B Tteuenue Oomee uwem 50 seT 37ech HaAXOAWUIIOCh OTJEICHHE
OJIEHEBOJUECKOTO COBX03a, Nojpa3aeneHus Munucrepcrsa o0oponsl (MO), Benuch pazHooOpa3Hble
reosiorndyeckre usbickanus. B 1992 roay Obina 3akpbiTa paanoIoKalMOHHAs CTaHIIMS, U Ha OCTPOBE
OCTaJICsl €IUHCTBEHHBIM HACEJIEHHBIH MYHKT — ceno YmakoBckoe. [lompaspenenus MO u
XO3MMCTBYIOIIME OpraHU3allUM [O0CJ€ CBOEH JMKBUJALUM OCTaBUIU OOJBINIOE KOJUYECTBO
JIOKaJTM30BAaHHOTO Ha Pa3IMYHBIX y4acTKaX OCTPOBa TEXHOTEHHOro Mycopa (6ouku u3-mog ['CM,
OpolleHHast CIMCaHHAasl TEXHUKA U €€ 3all4acT, pa3pylleHHbIE CTPOSHUS U M1p.) JJnuTensHoe Bpems
nerictBoBana (¢ 1926 roma) m QyHKIMOHUPYET B HACTOSIIEE BpeMs MOJApHAs METEOCTAHIIMS
Pocrunpomera, koTopasi BHOCHIJIa U BHOCUT CBOM BKJIa/] B HAKOILJIEHHWE TEXHOTEHHOTO MycOpa.

BeiBenieHHas U3 SKCIUTyaTalluMd aBTOTPAKTOpHAs TEXHMKA, MPOMBILUIEHHOE 000pYIOBaHMUE,
METaJUIOKOHCTPYKIIMH, OOYKOTapa W WHOW METaUIoNIoM B BOCTOYHOM CEeKTOpe pPOCCHUUCKOM
ApPKTUKA KOHUEHTPUPYETCS U CKIAJUPYeTCsd IPEMMYIIECTBEHHO Ha HENOATOTOBJIEHHBIX
IIPOMBIIUIEHHBIX IJIOIIAKaX, KOTOPbIe K HACTOAIIEMY BPEMEHU MEPENOJIHEHBI U HE COOTBETCTBYIOT
COBPEMEHHBIM HOpMaM M TpeOOBaHUAM pa3MellleHUs. B xyaiem ciygae METamioiaoM OCTaBiseTcs
B MECT€ MCIIOJIb30BaHusA. B cBs3U ¢ 3TUM 00pa3yroTcsi HeOOJIbIIME CKOIIJICHHUS] METAIIONOMa OKOJIO
ObIBIIMX 0a3 I€0JIOTOB, CTapaTeiel, BAXTOBBIX MTOCEJIKOB, HACEIIEHHBIX TYHKTOB, IEPEBAIOUHbIX 0a3
u np. Ecau moM 1BETHBIX METAJIOB 3a MOCJTEAHHUE JECSATUIIETUS ObUI CAaHKIMOHUPOBAHHO WIIU
CTUXUMHO yTHJIM3UPOBAH (BBIBE3€H Ha «MaTE€pPUK») BCIEACTBHE CIIOKMBIIMXCS BBICOKHX
3aKy[IOYHBIX LI€H, OOYCIIOBUBUIMX OKYIIa€MOCTb €ro BbIBO3a, OOJIbIIAsi 4YacTh JIOMAa YEpPHBIX
METAIJIOB, METAIJIOKOHCTPYKIMI M METAINTHYECKOH Tapbl HE MOKET ObITh BBIBE3EH 3a IMpeeibl
Uykorckoro AO Ha yCIOBHUSX CAaMOOKYITaeMOCTH.

CocrosiHue yacTu OOUYKOTaphl Takoe, YTO OHA HE MOJUICKUT NajbHEWIel mepepadoTke, a
TpeOyeT HEME/UICHHOW YTUIIM3allMd Ha MecTe. 3a4acTyl0 4acTh OpOIICHHBIX OOYEK 3aIllOJHEHBI
IIOJIHOCTBI0 MJIM COJIEP’KAT OCTAaTKM HEHMCIOJBb30BAaHHBIX TOpIOYE-CMAa30YHBIX MaTEpUaJIOB,
HedrenuiaMoB, TEXHUYECKUX Macel, TEeXHUYECKUX >KUJAKOCTEM M JpyruX SIAOBHUTHIX BEILECTB,
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KOTOpbIE TpPHU pa3pylllieHud OOYeK MOMaJar0T Ha IMOBEPXHOCTh 3€MJIM, a C JOXKICBBIMU H
MaBOJIKOBBIMH BOJAMH MOTYT IO aTh B Ha3eMHBIC BOJHBIC M OMOJIOTHYECKHE OOBEKTHI, MOPCKYIO
Cpefy, a B JaJbHEHIeM — ¥ B TPAJAULIMOHHYIO MUY KOPEHHOTO HACEeNICHUSI.

ITpo61e MBI MCOJIB30BAHUS CAMOXO/IHOTO TPAHCIIOPTA

K oIyTiMBIM TTOCIIEICTBUSIM ITPUBEIIO UCIIOIB30BaHNE HA OCTPOBE, 0COOCHHO Ha CBHIPBIX €T0
yuactkax (B TyHzape AkageMuu M B JIETHEE BpeMs), HA3eMHOIO CAMOXOJHOIO TpaHCIOpTa —
BE3/IEX0JI0B M TpakTopoB. HapyleHnue ryceHuIIaMu MOXOBOW JEPHUHBI CITOCOOCTBYET Jerpajauu
MEP3JI0THI U TIO19acC BEJIET K HEOOPaTUMBIM H3MEHEHHUSIM B TTOYBCHHOM U PACTUTEIILHOM ITOKPOBE —
Pa3sBUTHUIO HPO3MOHHBIX MPOIIECCOB.

[lo »orToif mpHYMHE C OpraHW3alMell 3amoBeJHUKA Ha OCTPOBE OBLIO 3alpeleHO
MCIIOJIb30BAHKME CAMOXOJJHOTO TPAHCIIOpPTA B JIETHEE BPEMsi BHE JOPOT OOIIETo MmoJib30BaHus. Tarke
OTPAaHUYCHHOC HCIIOJIB30BAHUC CAMOXOJHBIX BUJ0B TPAHCIIOPTA BEACT K HGI[OCTaTOqHOﬁ CKOpPOCTHU
WCCIIEZIOBAaHUN HAa TEPPUTOPHH, a TAKKE BIHSICT HA PEKPEAMOHHYIO COCTABJISIONIYIO TAHHOTO
00beKTa, TOBBIIAS OHPOKPATU3AIMIO TPH IOCCHICHHH 3allOBEIHHKA W COOTBETCTBEHHO €Tr0
croumocth (B cpeanem 11 000 $ Ha venoBeka).

3akioueHue

PaccmaTrpuBaemblil 3alMOBETHUK SIBIISIETCS YaCThIO APKTHYECKOTO PETHOHA M HA €ro JIOJIO
MPUXOJIUTCA CYIIECTBEHHAs JIOJISI €ro OMopasHooOpasws, pecypcoB M OOBEKTOB BcemupHOTO
Hacjequs, KOTOpble MBI MOXKEM MOTEpSATh B OmikaiieM Oymyliem, ecid He MPUMEM MEpHI 10
JIMKBU AW CYHICCTBYIOIIIMX HBLIHC BBHI3SOBOB U HpO6J'ICM.

ApKTUYECKUI PETMOH SBJIIETCS KOJIBIOETBI0 MHOTHX YHUKAIBHBIX 3KOCUCTEM, TPUPOIHBIX U
HCTOPUYCCKUX IMMaAMIATHUKOB U O6’beKTOM NpUCTAJIBbHOIO BHHMAaHUA YYCHLIX IO BCCMY MUDPY,
o0azaeT HEBEPOSTHBIM XO3SHCTBEHHBIM M pEKpeallMOHHBbIM moTeHuuaioM. Ho B To ke Bpems
HEKOTOpBhIE €ro 4YacTu OyKBaJIbHO «KpHUYaT» O 4YEIOBEUECKOW XallaTHOCTH U 0e3paccyrHoM
OTHOIIICHUH K HAIlIMM HCTOKaM.

Ilpu BegeHum mOOONH [EATENBHOCTHM B TIEPBYI0 O4Yepenb JODKHA YUYUTHIBATHCS
MPUPOJIOOXPAHHAS COCTABIISIONIAS, M YPOBEHb YIOBJIETBOPEHUsSI MOTPEOHOCTEN UenoBeKka B JAHHOM
PEruoHC BCCTIAa AOJODKCH MNMOJYHUHATHCA CHCHUAIBHBIM OIPpAHUYCHUAM B 06HaCTI/I 0pr>1<a}0meﬁ
cpenprl!
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OCOBEHHOCTH PA3BUTHA PBIHKA P!;IBHOﬁ MMPOAYKINHU
APKTHYECKOHU 30HBbI POCCUUCKOHN PEJAEPALINN

A. M. Anyugpeposa

MypMaHCKUN apKTUYECKU TOCYIapCTBEHHBIM YHUBEPCUTET, I MypMaHck, Poccus
anna.anciferova@rambler.ru

AHHOTAIUSA
B nanHo#l cTaThe paccCMOTPEHBI OCHOBHBIE MMOKA3aTeNN PhIHKA PHIOBI  PHIOHON MPOIYKIIUN
Apxrudeckoro peruona Poccuiickoit ®enepanuu. IlogpoOHO uM3yUeHO CErOaHSIIHEE
COCTOSIHME pBIHKa PBIOHOW MPOAYKIMU, MPOAHATU3UPOBAHBI OCHOBHBIE MPOOJIEMBI U
TEHJCHIIMU Pa3BUTHS PhIOOX03siiCTBEHHOTO KoMIliekca A3PD.

KarwoueBrble cioBa:

ApKTHKa, PBIHOK, pbI0a U PHIOOTIPOIYKTHI, TTOTPEOICHHUE.

FEATURES OF DEVELOPMENT OF THE MARKET OF FISHERY PRODUCTS
THE ARCTIC ZONE OF THE RUSSIAN FEDERATION

A. M. Antsiferova

Murmansk Arctic State University, Murmansk, Russia
anna.anciferova@rambler.ru

Abstract
This article describes the main indicators of the market of fish and fish products of the
Arctic region of the Russian Federation. The current state of the market of fish products is
studied in detail, the main problems and trends in the development of the fishery complex of
the Russian Arctic are analyzed.

Key words:
Arctic, market, fish and fish products, consumption.

Peiba u pbIOHBIE MPOIYKTHI 3aHMMAIOT BEAYIEe MECTO B cOAJaHCHPOBAHHOM HUTaHUHU
COBPEMEHHOI0 OO0IIECTBa, TaK KaK B COCTaB JAaHHBIX IPOJIYKTOB BXOJSAT KM3HEHHO HEOOXOAMMBbIE
BEIIECTBA, KOTOpbIE IIOMOTalOT OOpOTBCS CO CTPECCOM M IOBBICUTH 3aLUTHBIE CBOMCTBA
opranusMa. MIMEHHO MMOATOMY COCTOSIHHE PBIOOXO3SHCTBEHHOTO KOMILJIEKCAa UTPAET OOJIBIIYIO POJIb
B 00€CIIeYeHUH MTPOOBOILCTBEHHON 0€301TaCHOCTH CTpaHBbI.

Pocculickuii pelHOK pbIOBI M PHIOOIPOAYKTOB XapaKTepu3yeTcs Kak OJUH W3 Haumbosee
JUHAMUYHO PACTYIIMX PHIHKOB IPOJYKTOB IMUTAHMUS, OCKOJBKY €0 EMKOCTh UMEET TEHJIEHLIHIO K
yBenuuyeHuto. HecMotpst Ha 3TO pbiba U prIOONPOAYKTH B Poccuu Ha CeroqHAIHNN AEHb OCTAIOTCS
MEHee BOCTPEOOBAHHBIMM Cpeld NOoTpeOuTeNeil MO CpPaBHEHHUIO C MSICHBIMHU IPOAYKTaMHU.

124



IIpobremvr Apkmuueckoeo pecuona
CpennenymeBoid 00beM MOTPEOICHUST PBIOBI M PBHIOHBIX MTPOIYKTOB POCCHUSHAMH B CPEHEM B JBa
pasa MeHbIlle 00beMa MOTPEOICHUS MACHON MPOAYKIIHH.

[Totpebnenune peidbl B 2016 romy cocraBisuio 15 kr Ha YenmoBeka, 4TO Ha 7 KI' MEHBIIE
HOPMBI PEKOMEHTyeMOU ISl 30POBOTO MUTAHMS (22 KI/TOj Ha YeloBeKa), MPUIMHON CHUIKEHUS
MOTpeOJIeHUsI CUUTACTCS COKpallleHHe 00beMa BHYTPEHHEr0 phIOHOTO PhIHKA M POCT LIEH Ha phIOy U
PBIOHYIO POJIYKIIMIO, BEI3BAHHOE HETTOCPEACTBEHHO SKOHOMUYECKON CUTYall el B CTpaHe.
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Puc. 1. ITorpebnenne ppiOBI U peiOHOM poaykimK B Poccutickoit denepamm ¢ 2011 o 2016 rona,
KT Ha YeJIOBeKa

Tperbe MeCTO B XO35UCTBEHHOM CTPyKType Apkruueckoud 30HbI Poccuiickoil ®enepanuu
3aHUMAaeT PbIOHBIM KOMIUIEKC. 3/1eCh N0ObIBaeTcst Oojiee TpeTu pulObI U MopenpoaykToB Poccun,
pou3BoAUTCSA 0K0JI0 20 % peIOHBIX KOHCEPBOB. PrIOONIPOMBICIOBEIN MOTeHIIMaAN bapeHiieBa Mops
dopMupyeTcs 3amacamMy TPECKU, MUKIIM, Caiifibl, OKyHs, 3yOaTku, yepHoro mnairyca. OCHOBHOI
notreHuuan bepuHrosa Mops popmMupyeTcs TPECKOBBIMU BUJIaMH U TJOHHBIMU OHOpecypcamH.

Ecnmu paccMaTtpuBath MpOM3BOJACTBO PHIOBI MO (eepaIbHBIM OKPYraM, TO YIEIbHBIN BeC B
2016 rTomy Ha momo CeBepo-3amamHoro (GenepaJbHOTO OKpyra HpuUxoAauTcs okoio 34 %
IIPOM3BOJICTBA PHIOBI M PHIOOTIPOTYKTOB.

Uro xacaercs, Apkrudeckor 30HBI Poccumiickoit dPenepanuu, TO TPETbE MECTO B
XO3AMCTBEHHOU CTPYKTYpE 3aHMMAaeT PHIOHBIA KOMILIEKC. 3/1eCh T0OBIBAeTCs OoJiee TpeTH PHIOBI U
MopenpoaykToB Poccuu, mpousBoautcst okosno 20 % pelOHBIX KOHCEPBOB.

Cpeau poccHIICKMX MOCTAaBIIMKOB MPEUMYILIECTBEHHAs YacTb IOCTABOK IMPUXOAUTCA Ha
npeanpustus Mypmarckoir oonactu (22-25 %).

B Hactosmee BpeMmsi JOObIBalolpE W IepepadaThIBAIONME MPEINPHUITHS U OpraHu3aliu
PBIOOX03H CTBEHHOTO KOMILIeKca obsiacTu odecrieunBaroT okoso 8% BPII.

OTMeTuM, YTO MMEET MECTO HEKOTOPOE COKpalleHHEe OOBEMOB IPOM3BOJCTBA, B MEPBYIO
ouepenb, KUBOH prIObl. PazBuTne prIiO0X035iCTBEHHOTO KOMITJIEKCa B IIOCIIEHIE TObI BCe OOJIbINe
OIIpENEINAeTCs] IKCIIOPTHON COCTABJISIIOIIEH NPU COKPAIEHUH BHYTPEHHETO CIIpoca.

B cTpykType mpousBojcTBa TOBapHON pHIOHON MPOIYKLIMHU MTPeodiiaaeT MOpoKeHast pbIoa -
110 66 % ¥ TPaIMIIMOHHO BBICOKA JOJISl CEJIbJIU BCEX BUJIOB.

®opmupoBaHHE MOTPEOUTENHCKOIO CIPOCa HACEIEHUs BO MHOIOM 3aBUCUT OT LI€HOBOH
KOHBIOHKTYPbl ~ PbIHKAa, Ha KOTOPYKHO BIHUSET MHOXECTBO (DaKTOpOB, B TOM HHUCIE
uH(ppacTpykrypHoro xapakrepa. IIOCKOIBKy OCHOBHBIE BHUIBI PBIO OTHOCATCS K MPOAYKTaM
MaccOBOIO MOTPEOICHUS, IEHOBOE PEryIIMPOBAaHUE B JAaHHOW OTpaciu UMeeT OO0JIbIIOE 3HAUCHHUE.

B Oonbueil cremeHu MOBbIIIEHHE HAOIIOAAeTCS MO PbIOE JIOCOCEBBIX MOPOA, CEIbIU
COJICHOHM, MOPO>KEHOU PBHIOBI M PHIOHBIM JIETMKATECAM.
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Puc. 2. CtpykTypa npou3BoACTBa TOBAPHOW MUINIEBOH PHIOHON MpoAyKimu B MypMaHCKO#M obsiacTu
3a 2014-2016 r., %

Tabmuua 1
JliHaMHKa TTPOU3BOCTBA OCHOBHBIX BHIOB TPOAYKIIMU PHIOOJIOBCTBA B MypMaHCKoii 001acTH,
TBIC. TOHH
[Tpou3BOACTBO IPOIYKITMHT 2014 1. 2015 . 2016 .
Pr10a xxuBas, cBexas Ui 419 34.1 321

OXJIQXJICHHAs, ThIC. T.
— KnBasd 6,3 3,0 1,0

— CBCXKasd NJn OXJIaXXACHHAas

35,6 31,1 311

Hecmotps Ha TO, 4To Poccusi BXOAWUT B MEPBYIO NECATKY KPYIMHEHIIMX MPOU3BOIUTENICH
pPBIOHBIX TOBApOB, CJEAYEeT OTMETHTh BBICOKYIO 3aBUCHUMOCTh OTEUYECTBEHHOIO pbIHKA OT
3apyOeXHBIX MOCTaBOK. TaK, CYIIECTBEHHOE BIUSHHUE HA IICHOBYIO KOHBIOHKTYPY PBIHKA PHIOBI U
PBHIOOPOAYKTOB OKa3ana MEePeopUeHTAINS HMIIOPTAa Ha MTOCTABKU U3 IPYTHX TOCYAapPCTB.

B Tteuenue 2014-2016 rr. mpuCyTCTBYeT TEHJCHIUMS K CHIXEHHUIO OOBEMOB HMIIOpTa
pBIOHOI TPOAYKIMH, CBSi3aHHAs B TMEPBYID OYEpelb C CAaHKIMOHHBIMU MeEpaMu, a TaK Ke
CTPEMJICHUEM YBEIIMYUTH 00BEMBI TIPOM3BOJICTBA OTCYCCTBEHHBIMHU ITPOU3BOIUTEIISIMHU.

C 2014 roma nuHamuka wuMIoptra padbl M pakooOpasHBIX B MypMaHCKOH 00jacTu
cHu3MIack ¢ 5,5 % no 0,7 %.

Poccenbxo3Ha130p 3aKpbUT TOCTaBKH PHIOBI U3 €BPOTICHCKUX CTPaH, B YacTHOCTH, Vcmanuu,
Ucnanauu, BemukoOputanuu, rocymapctB Ilpubantuxu, Numonesuwn, mno 90 % mnocrtaBok u3
Hopserumn, koTopasi 6b171a OCHOBHBIM IMOCTaBIIMKOM peIOHOTO HMMopTa B Poccuro.

TeM HEe MeHee, YITOB HanboJiee TOCTYITHBIX BHIOB PHIOBI B PD, B 4acTHOCTH, aTIIAH TUYECKON
CeJIbJI, MOWMBBI, KHJIbKU, KOTOpbI€ TPaJWLIMOHHO MOTPEOJSUIM ILIMPOKUE CIOM HaCeleHUs ¢
pa3UYHBIM YPOBHEM JOXOJOB, Ha CETOAHSIIHUNA JE€Hb COKpamaercs. B pe3ynbraTe HabmogaeTcs
JTEPUIIAT CHIPbS H TOBAPHOTO MPEIOKEHUSI Ha PHIHKE.

Kpome Toro, 3xkcniopT peiObl ¥ prIOHOMN MPOAYKIIUH MO-TIPEKHEMY OCTAETCS OJIHOM U3 CaMBbIX
AKCIIOPTUPYEMBIX TOBAPOB, MOCIIE IKCIIOPTA IBETHBIX METAJIJIOB 1 TOBAPOB U3 HUX.
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2014 1., % 20151, %
29

2016 1., %

439
49
113
1.2
12 0.8 gl

B Prba H pakoolpazHEE B AATHTOBRIH KOHIEHTPAT

Pyoml, mmars |H 2073 B TonnHED MHHEPATRHOE
B [peepecHHA H H3JE/THA H2 Hed B YepHEIe MeTAUIE H H2IeTHT H HHX

ITpeTHEIE MeTAILTH H H3JRTHE H3 HEX B [IpyTHe TOBAPEL

Puc. 3. Crpykrypa 3Kcropra 1o oT/IeJIbHBIM BHAaM ToBapoB B MypMaHckoi o0macTH, %

B pesynbrare, mo pgaHHbIM PocpbiOoi0BCTBa, mMOTpediaeHHe pbIObl  POCCHICKUMHU
NOTPEOUTENIIMH  MOXKET TPOJOJDKATh CHHUXKATBCS, YTO TaK JK€ CBS3aHHO CO CHHIKCHHEM
IJIATEKECIOCOOHOT0 CIIpOoca HaCeICHUSI.

Crtpykrypa moTpebiaeHusi U NOTPEOUTENBCKUX NMPEANOYTCHUM phIObI U PHIOOIPOAYKTOB B
3HAUUTENILHOW Mepe CBSI3aHa C YPOBHEM OJIarOCOCTOSHUS CEMEH.

B nemom ke HEOOXOAMMO OTMETHUTh, YTO POCCHHCKUM PBIHOK PHIOBI M PHIOONIPOJAYKTOB B
HACTOSILEE BPEMs JTAJIeK OT HACBHIIIEHUS. YPOBEHb MOTPEOJICHUsI JAHHBIX MPOJYKTOB IMHUTAHUS B
Poccun cymectBeHHO OTCTaeT oT eBponeiickoro. Tem He MeHee, o JaHHbIM DenepanbHol CITyXObI
rOCyJJapCTBEHHON CTAaTUCTHKU, ¢ 1995 r. moTpebieHue pbiObI U MOPENPOIYKTOB HAyalio pacTH,
CBSI3aHO 3TO, MPEXKJE BCEro, C YAy4IleHHeM SKOHOMHYECKOH CHUTyallMel B CTpaHe, MaKCUMAalbHOE
notpedsienne BoisiBIIeHO B 2012-2013 1T. - mouTH 25 KT, MOCJIe Yero HaMeTHJICS CITa.

B nenom paszBuTHE pbIHKA PHIOBI M PHIOHON MPOAYKIIMH COMPOBOXKAAETCS 3HAUU TEIbHBIMU
TpyaHocTsIMUA. K TaKOBBIM MOKHO OTHECTH HEOJIAronpHsTHYIO IIEHOBYIO KOHBIOHKTYPY, CHI)KEHUE
00BbeMOB MOTPEOICHHS pbIObl  pa3IMYHBIMU  KAaTErOpUsIMU  HACEJeHUs,  HEIO0CTaTOYHOe
rOCYJapCTBEHHOE pErylIupOBaHHUE OTpPACid, H3-32 CHUXKEHMS IUIATEKECIOCOOHOrO cIpoca
HaCeNIeHUsI U ApYrHe.

CTOUT OTMETHTh, YTO B PHIOHON MPOMBIIUIEHHOCTH COXPAHSIOTCS TEHJIEHLIUH BBIIMYyCKa
HOPOAYKIUHU, HE MpoLeaeld NTIyOOKOH mepepaboTKH, a TakkKe BBINOJIHEHUs OOJIBIIMX 00bEMOB
CYIIOpPEMOHTa B 3apyOeXHBIX MOpTax. B 1enom cutyarus xapakrepu3yeTcsi HU3KOH T00aBICHHON
CTOUMOCTBIO TTPOU3BOIMMON TPOIYKIINH.

Jis pemeHust 3Tux mpobnem cymectByer «CTpaTerneil pa3sBUTHS ApPKTUYECKOW 30HBI
Poccuiickoii @enepannuy, npuHsaTo Ha nepuon a0 2020 rona. B kadecTBe cTparernieckoi 1meinu
MPEAYCMOTPEH TEPEXO] Pa3BUTHUSI OTPACIH OT AKCIOPTHO-CHIPHEBOTO THIA K MHHOBALIMOHHOMY,
o0ecrieyeHus! MPOJIOBOJIBCTBEHHON HE3aBUCUMOCTH CTPAaHbI MYTEM HAIOJIHEHHS phIOHOTO pPhIHKA
Ka4eCTBEHHOM H JIOCTYTHOW IO II€HE OTEYEeCTBEHHOW pPBIOOMPOAYKIHEH, C TOMOIIBIO psiia
MEPOIPUATHH 110 MOJACPHU3AIIUY PHIOHON OTpACU, a UMEHHO:

- co3/laHue pBHIOOMPOMBINUIEHHOTO KIIacTepa, KOTOpoe OydeT MpOUCXOAWTh Ha HOBOH
TEXHOJIOTUYECKON M OPraHU3allMOHHON OCHOBE;

- HeoOXOJUMO TOCTPOUTH HA TEPPUTOPUM OKpyra priOomnepepadaThIBAIONMK 3aBOJ
MomHocTeio 300-500 T;
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- mepepabaThIBarOIME [1eXa U HHPPACTPYKTYPhl XpaHCHHUS,;

- pacuMpeHHe pOJU TPAHCIOPTHBIX CPEACTB (CyHOB JUIsi MEPEeBO3KM TPAaH3UTHBIX
KOHTEHHEPHBIX TIPY30B, TaHKEpOB JIEJOBOIO Kiacca, CHEHUAIM3UPOBAHHBIX CYIOB  JUIA
PBIOOTIPOMBICIIOBOTO | JIp.);

- MOJEPHU3ALMI0 HWMEIOIMXCA JIEAHUKOB C BHEAPEHUEM COBPEMEHHBIX TEXHOJOTHH IO
OBICTPOI 3aMOPO3KE U XPaHEHUIO PHIObI, BHEAPEHHE TEXHOJIOTHH 10 IEPBUYHOM 00paboTKe PHIObI U
T.JI., 9TO JaJIEKO HE BCE MEPONPHATHS 0 YITYUIIEHUIO PHIOOPOMBIIITIEHHOTO KoMILiekca A3PD.

Takum 00Opa3oM, PhIHOK PBHIOHOHN MPOIYKIIMM ApPKTHYECKOH 30HBI B OimkaiieM OymayieM
XKaeT Ooiplme u3MeHeHHus. Tak, CTpOMTEIbCTBO M padoTa HOBBIX 3aBOJOB M IIEXOB Oyaer
00yCTIOBJIEHO TOSIBJIGHHEM Pa00YMX MECT U HEOOXOAMMOCTBIO B pabodeil cuiie, BCIECICTBUE YETO
MO>KHO OKUJATh CHU)KEHUE 0e3pa0oTHIIbl, COLMATbHON HAPSHKEHHOCTH U YITyUIIEHUE COIIUATbHO -
HKOHOMMUYECKOTO TOJI0KEHUS PETHOHOB B IIEJIOM.

AHanmu3upys TpUBEICHHBIC JaHHBIE, CIEAYeT, YTO CETOJHS HEOOXOIMMO YCKOPEHHOE
pa3BUTHE OTEYECTBEHHOW PHIOHOI OTpaciau u 3Ta npobdiema cTouT ocobeHHo ocTpo. Heobxoammo
COBEpIICHCTBOBAHME TEXHOJIOTMH, TEXHUKA IMPOU3BOJCTBA, IepepabOTKu, XpaHEHUS U
TPAHCIOPTUPOBKU PHIOHOW MPOayKIHH. OCYIECTBICHHE dTUX MEPOIIPUATHNA TO3BOJIUT HE TOJIBKO
YIy4ILMTh YCIOBUHM MPOJBUKEHHUSI POCCUHCKUX TOBAPOB Ha 3KCHOPT, HO U YCHJIMT KOHKYpPEHII MO
Ha POCCUHCKOM PBIHKE B Oy/IyIieM CO CTOPOHBI HMIIOPTUPYEMBIX PBIOHBIX TOBAPOB.
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AHHOTAIUSA
bazoBbiMu  oTpacisiMu  SKOHOMHKM ~ MypMaHckoil — o0jacTd  OPUHATO  CUUTATh
rOpHOI00BIBAIOIIIYI0, 000TaTUTENBHYIO, METALUTYPIUUYECKYI0 U PBHIOHYI0. PrIOHAst MHAYyCTpUS
B MypmaHckoi 00y1acTh — OJJHAa M3 OCHOBHBIX YKOHOMHYECKHX OTpaciel B MypmaHckon
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obmactu. C KaXIbIM TOJOM CIPOC Ha PBIOHYIO MPOIYKIUIO YBEIUYMBAETCS BMECTE C
00BEMOM YIOBa, OJHAKO BOIIPOC H3HOCA IPOMBICIOBOTO (UIOTa M €ro PEKOHCTPYKIHS
OCTaeTCsi Ha CErOAHAIHHUN JIeHb aKTyaJdbHbIM. JIii pasBUTHS MEXIYHApOIHOTO
COTPYAHMYECTBA B PELICHUU 3KOHOMHUYECKUX MpodieM MypMaHckoil obnacTu HeoOxonnma
aKTUBU3AIUS COTPYIHHNYECTBA B PEATM3AIMH SKOJIOTHYECKONU MO THKY.

KuroueBbie cioBa:
sKOHOMHKa, Poccus, Apkrudeckas 30Ha, MypMaHCKas 00JacTh, PBHIOOPOMBIIUICHHBII
KOMIUIEKC, SKOJIOTHYecKas MOJUTHKA.

THE ROLE OF INTERNATIONAL COOPERATION IN THE SOLUTIONS OF
ECONOMICAL PROBLEMS IN MURMANSK REGION

M. A. Utkova, V. S. Gubinskaiia

Murmansk Arctic State University, Murmansk, Russia
mtim76@mail.ru

Abstract
The basic branches of the economy of the Murmansk region are considered to be mining,
concentrating, metallurgical and fishing. The fish industry in the Murmansk region is one of
the main economic sectors in the Murmansk region. Every year, the demand for fish
products increases with the catch volume, but the issue of depreciation of the fishing fleet
and its reconstruction remains topical today. For the development of international
cooperation in solving economic problems of the Murmansk region it is necessary to
intensify cooperation in the implementation of environmental policy.

Keywords:
economy, Russia, Arctic zone, Murmansk region, fishing industry, environmental policy.

OCOOEHHOCTBI0 IKOHOMHUKO-IeorpathuuecKoro mojaoKeHuss MypMaHCKOM 00JIacTH SIBIISIETCS
€€ NpUIPaHWUYHbIN cTatyc. bimu3ocTe pasButThix ctpaH EBponbl: @uuansuauu, lBenun, lanumu,
HopBerun oO0ycnaBnuBaeT WHTEHCUBHOE Pa3BUTHE MEXIYHAPOAHBIX KOHTAaKTOB C CEBEPHBIMHU
CTpaHaMHu.

PaznodopmarHoe MeXTyHApPOAHOE COTPYIHHUYECTBO, YYACTHUKOM KOTOPOTO SIBJISIETCS
Mypmanckas oOnacte [MHUHHCTEPCTBO SKOHOMHMYECKOro pasButusa Poccuiickoili ®denepauuul],
OCYILECTBIISICTCA CTPOTO B COOTBETCTBHH C OCHOBHBIMH HAIlMOHAILHBIMU IIPHOPUTCTAMH,
3aKpeIUieHHble B ApkTuyeckod crpareruu Poccuiickoit @denepaniii B COOTBETCTBUHU C €IUHBIM
BHEIIHCIOJIUTHYCCKUM KypcoM crTpaHbl [benoyc; MureOpurcreH]|. AKTHBHOE B3aUMOJICHCTBHE
perioHa ¢ MHOCTPAaHHBIMU HapTHEPaAMH XapaKTepHu3yeTcs Pa3HOMOPMATHOCTBIO, 4 MHOTOJICTHHE
CBSI3M — CTAOMJIBHOCTBIO. JIpyKECTBEHHBIE CBSI3H YCTAHOBJIEHEI ¢ ryoepHusaMu OunHMapkK, Tpomc u
Pyranann (Hopserus), HoppOGorren (IlBenusi), Ceepnas OctpoOotHus u Jlanmanaus
(OunnSIHIUA).

OKOHOMHUYECKOEC Pa3BUTHE — PACIHIMPEHHOE BOCIPOM3BOJACTBO M  IIOCTCIICHHEIC
Ka4CCTBEHHEIC U CTPYKTYPHEIC IOJOXKUTEILHBIC H3MCHECHUS DYKOHOMMKH, IPOU3BOAUTEIBHEIX CHII,
(bakTOpOB pocTa M pa3BUTUI, OOpPa3OBaHUS, HAyKd, KYIETYPBI, YPOBHS M KadyecTBa JKH3HU
HACEJICHUS, YCJIOBEUECKOrO KarmuTajaa. ba3oi 3KOHOMHKH PETHOHA SBIISICTCS TOPHOLOOBIBAIOIIAS,
oboraTuTelbHAas, METAJUTYpruyeckas U pbIOHAs IPOMBIIUIEHHOCTh. Tak, B CTpPAaTerdH COIMAIbHO -
SKOHOMHYECKOTO pa3BUTHS MypmaHcKoi oOmactu Ha mepuon jgo 2025 roga mMpUOPUTETHBIMHU
HaITpaBJICHUSIMH Pa3BUTHA oTpaciu OIpeJIeIICHbI KOMITJICKCHAs MOJEpHH3ALHS
pPBIOOTIPOMBINITICHHBIX TPEINPUATANA M pa3BUTHE CEKTOpPA AaKBaKYIBTYPhl [MUHHCTEPCTBO
SKOHOMHUYECKOTO pa3Buthsi Poccuiickori denepanuu]. B cBsBU ¢ 3TUM, 11€7bI0 pabOTHI SBJISETCA
OTpeNeNieHne JKOHOMUYECKHX TMpolieM, mpucynmx MypMmaHCKoii ob0mactu B pbIOHOM

129



T'ymanumapnwie u sxonomuyeckue npoobnemvl océoerus Apkmuxu
MIPOMBININICHHOCTH W BBISBICHUU OCOOOH POJHM MEXIyHAPOJHOTO COTPYAHHYECTBA B PCIICHUH
MPEJCTaBICHHBIX MTPOOIIEM.

OCHOBY PBIOOIPOMBIIUICHHOTO KOMILIEKCA COCTaBJISAIOT IOOBIBAIOIMI (MIOT, KOTOPBIH
HacuuThbiBaeT oOkojio 200 MOpPCKMX TIIPOMBICIOBBIX CYIOB, a TakKe OCperoBod KOMILIEKC,
BKIIOYAIOIMI ITOPTOBBIE COOPYKEHHS, OeperoBble phIOOIIEpepadaThIBAIONE IIPEANPUITHS U
KOMIIAaHMU II0 CYIOPEMOHTY. [leITelbHOCTh II0 PBIOOJOBCTBY, PLIOOBOACTBY, IepepabOTKe U
KOHCEPBHPOBAHHUIO PBIOO- H MOPENPOAYKTOB OCYILECTBJISIOT Topsaka 170 opraHu3aiuii.
Mypmasckoil oOnacti, 6osee 100 opraHuszanuii 3aHUMAIOTCA IIPOMBINUIEHHBIM U IIPUOPEKHBIM
PBIOOJIOBCTBOM. PEIOOIOOBIBAIOIMMY KOMIIAHHUSIMUA PETHOHA €KErOJHO BbLIABIMBACTCS CBBIIIE
600 TeICSY TOHH BOAHBEIX OMOpecypcoB. ['010B0Oii 00BEM BBINYCKA PHIOHON IMPOAYKI[UM COCTABJISET
6osiee 500 ThICSY TOHH, CBBIIIE ITOJIOBUHBI KOTOPOTO IIOCTABIIIETCA HAa BHYTPEHHUH PHIHOK Poccuu.
[TpomblinieHHOE PHIOOIOBCTBO OCYILECTBISACTCS B OCHOBHOM B 200-MHUJIBHBIX 30HAX HHOCTPAHHBIX
TOCYIapCTB Ha OCHOBE JOCTUTHYTHIX MEXKIYHAPOIHBIX CODIAIEHHN W JOTOBOPOB B 00JIacTH
pbe10osoBcTBa. DT0 HOpBEkckas SKOHOMUYECKas 30Ha, 30HBI [ peHnanaun u dapepckux OCTPOBOB,
Magspuranun, Mapokko, CeHerana, pailon apxunenara IlInuibepreH, KOHBEHIIMOHHEIC PAHOHEI
HEA®K (ceBepHO-BOCTOUHAs 4YacTh Arnantudeckoro okeana) u HADO (ceBepo-3amagHas 4acTh
ATIIaHTUYECKOTO OKCaHa).

IIo mroram 2014 roga MypmaHCKas 00JIacTh 3aHsuIa IIEPBOE MECTO CPEIU BCEX CYOBEKTOB
Poccuiickoit @enepanuu mo 06beMy OTIPYKEHHON pPhIOHOW MpoayKuuu — okoso 40 mupn pyosnei
[MHHHCTEPCTBO PKOHOMHUYECKOTO pa3BuTHs Poccuiickoit @eneparuu |. B 2015 roay, mo nocieaHum
JaHHBIM MMHHCTEPCTBA 3KOHOMHUYECKOTO PasBUTHs MypmaHckoir oOmactu — 69,5 miupa pyo. Tax
e, 1o AaHHBIM MypmaHckcrata — Ha Hadao 2018 roma oObeM yIOBa COCTaBIISCT OKOJIO
321 mutH py0. B prr0osoBHOI 30He Poccuu mooOwiBaercs Bcero 18 % ymosa, B 200-MHUIBHBIX 30HAX
HHOCTPAHHBIX TOCYIAPCTB BELIAaBIUBacTCA 72 % yIoBa B OTKPBITHIX palioHax MHUpPOBOIro okeaHa, 3a
mpenenamu 200-MUIBHBIX 30H H0OBIBaeTcsa okojio 10 % ot oOmiero ynosa npeamnpustuii CeBepHOro
Oacceitna. CpeqHuii Bo3pacT JOOBIBAIONMX CYIOB 29 JIET, 4TO MPENSATCTBYET YBEIUUEHUIO 00BbeMa
PBIOHOI TPOMBIIITIEHHOCTH.

Tax, OCHOBHBEIMM IIPOOJIEMAMHM DErMOHA B PHLIOONPOMBIIUIEHHOM KOMILJIEKCE SBJISIETCS
HM3HOLICHHOCTh IIPOMEBICIOBOrO (WIOTa, HECOIMOCTABUMBIE C YBEIMYHMBAIOIMMCS C KAXKIbIM TOIOM
00BEMOM VIIOBA, €KETOJHOE COKpalllcHUE (PMHAHCUPOBAHUS, Pa3BHTHE OTPACICBOro 0Opa3oBaHU,
npoOJIEMBbl YCTOMYMBOIO DPa3BUTHA. Tak, KIIOYEBLIMU 3amadaM{ Ha CETONHAIHHN AeHb, Ha Halll
B3I, B JAaHHOM BOIIPOCE SBJSIOTCS MEKIYHAPOAHOE IIPUPOAOOXPAHHOE COTPYIHHYECTBO B
Apkruke B 00jacTé  phIOOJOBCTBA M OOHOBJICHHWE  MPOU3BOJCTBEHHBIX  MOINHOCTEH
PBHIOOITPOMBIIITIEHHOTO KOMILJIEKCA.

Jlna MEXIYHAPOIHOTO 00CYXKIeH U HACYIIHBIX npodieM B oOmactu
PEIOOIIPOMBIIICHHOCTH, BeCHOH B MypMaHCKOH 00JacTH €KErogHO NPOXOAUT KoH(MepeHIUs
«Pp1000BCcTBO B ApkTuke». B 2017 romy mpozemaHa padoTa IO OpraHHM3allid U IIPOBEICHHIO
IICPETOBOPOB C HMHOCTPAHHBIMU IIapTHEpaMH IO BOIIPOCAaM, CBSI3aHHBEIM C pealim3aiuci
MEXIyHApOIHBIX AoroBopoB Poccuiickot depepanmum B 007acTH PHIOOIOBCTBA M COXPAHECHUS
BOJHBIX OHOJOTHUYECKHX DPECYpPCOB. MeEXKAyHApoaHas NEATEebHOCTh OblIa HampaBlICHA IMPEKIE
BCEro Ha COXpaHEHHE U JalbHEHIIee pa3BUTHE COTPYIHHYECTBA B 00JIACTH PBHIOHOIO XO3SICTBA C
TpaAULIMOHHBIMH  TlapTHepamu  Poccmiickoit  ®deaepanmu B paMKaxX  JIBYCTOPOHHHX
MCXKIIPABUTCILCTBCHHBIX CONIAIICHWI, Cpead KOTOPBIX Ha AaTIAaHTHYCCKOM HAaIpaBJICHHU
HauOonpmmii uHTEepec mid PD mpencrasisior contamenus ¢ Hopsermelr u Jlanueit Mcnannnei,
KoponeBctBom Mapokko, 00ecreynBaImMe BO3MOXHOCTh BEICHHS POCCUMCKAMU CyTaMH
pbeIOOIIpOMBICTIOBOM  JesitenbHOCT B MO3  maHHBIX  rocymapetB  [Mrorm  nesrenbHOCTH
denepanbHOTO areHTCTBAa M0 PHI00I0BCTBY B 2017 romy u 3amaun Ha 2018 rox; Tutos].

V MexaynaponHas koHbepeHIHa <«PbIO0JOBCTBO B ApPKTHKE: COBPEMEHHEIE BBI3OBHI,
MEXKIyHApOJHbIe MPAKTHKHU, nepcruekruBbl» 2018 roga Oblia mOCBsICHA O0CYKICHHIO HACYIIHBIX
BOIIPOCOB. bbuH MpeacTaBieHbl M BEIOPaHBI HOBBIE MOJIEIH PHIO0I0OBIBAIONIMX CYTIOB CO CTOPOHBI
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Poccun, Hupnepnanmor, Wcnammum, Oumansaguu u  HopBermm, a TaKKe HOBIIECTBO B
MPEJICTaBJICHHON WHIYCTPUH — MOPCKHE pPOOOTHI, CIOCOOCTBYIOIME YBEIWUYCHHIO OObeMa
JMOOBIBAIONEH PBIOHON MPOAYKIIMU M 3aMEHE YEeNOBEUECKOro Tpydaa. B TeueHue 5 ner Oymyr
MOCTPOEHBI HOBBIE Cyla U HAYHYT CBOIO pabOTy B PETHOHE.

[Tomomp B pa3BUTHH PHIOHOW IIPOMBINUICHHOCTH AaKTHBHO IIPEIjIaraeTcsi CO CTOPOHBI
3apyoOexxHbIX cTpaH [Popbopxa]. Crarc-cekperaps MHHHCTEPCTBA TOPTOBJIM, IPOMBIIUICHHOCTH U
peiobonosctBa  KopomeBctBa  Hopserus Poii  AHTEIBBHK — 3asBHJI, YTO  HOPBEXKCKUC
CYIOCTPOUTEIBHBIE 3aBOJIbI MOIIM OBl IMMOJHOCTBHIO 00ECIEUUTh MOTPEOHOCTh POCCHUHCKUX PHIOAKOB
B HOBBIX Tpaylcpax.

Cpemu >bdeKkTHBHEBIX MPEUIOKEHUH CO CTOPOHBI 3apyOeKbs, TaK K€ OBUIO IPEII0KEHO
MaKCHMAaJIbHO BBECTU B pabOTy MOPCKUX POOOTOB, KOTOPHIE B 3HAUUTEIBHOU MEpE aBTOMATH3UPYIOT
paboTy pbIOaKoB.

Ha ceromHsmHuii AeHb YK€ IOAMKCAHO CONIAIICHUE O CTPOMTEIBCTBE IEPBOIO TAKOTO
coBpeMeHHOro 3aBojia coBMmecTHO ¢ koHcopiimymoM «KNARRy» (Mcmanams) m mapTHepamu
Kamuarku B Hagaje 3TOro roja.

B nmampHelIeM HeEOOXOJUMO AaKTUBHM3HPOBATh MEXKIYHAPOJHOE COTPYIHHYECTBO B
MIPUPOJIOOXPAHHBIX M DKOJIOTMYECKUX BOIIPOCAX, OKA3bIBAIOIICE 3HAUMTCIBHOE BJIUSHUE Ha
PHIOOITPOMBIIIIIEHHOCTE B 00JIaCTH COXpaHEHHS BOJHBIX OMOJIOTHUYecKUX pecypcos [ YTroBa, 2014].
Tak, B 2018 roay ormMmeHeH MopaTopuii Ha mpombicen MouBeI (O1Y - 205 Teic. T, poccHiickas KBOTa
— 80 TeIC. T), yBenmueH OJIY nyraccy Ha 45,6 ThIC. T, OKYHSI-KIIOBa4a OTKPBLITOW 4YacTH
HopBexckoro Mops - Ha 2,7 Thic. T, HajiTyca TPEHJIAHJCKOTO - Ha 3 THIC. T, COXpaHEH Ha
OTHOCHUTENBHO BhICOKOM ypoBHe OJIY cenmpmu (435 Thic. T). [IpoOiiema kadecTBa M OS30ITACHOCTH
PHIOHOM MPOIYKIIMM HOCUT B HACTOSINEE BpeMs DIOOAIbHBIM XapakTep, YTO CTaBUT IEPeH
PHIOOXO3HCTBEHHOM HAyKOM B 00JaCTH TEXHOJIOTHYECKUX HCCIEI0BAHUM 3amady pa3padoTKu
HOBBIX TEXHOJIOTUH MepepaboTKh BOAHBIX OMOPECYPCOB M OOBEKTOB aKBAKYIBTYPHI IS ITOBBIIICHUS
Jonu 0e30MacHOM M KaueCTBEHHOM IMUIIECBOM MPOMYKIIUM HAa OTEUECTBEHHOM IPOJIOBOJILCTBEHHOM
PBIHKE;, COOJIONECHUS MEKIYHAPOOHBIX MpPaBUJI TOPIOBJIM M TpeOOBaHUI HAIMOHAILHOTO
3aKOHOJATENIbCTBA, IMOBBIIMICHUS KOHKYPEHTOCIIOCOOHOCTH OTEUYSCTBCHHOM PHIOHOW IPOIYKIIHH,
obOnamaromeil  yTydiieHHBIMH  TTOTPEOUTENLCKUMHU  CBOMCTBAMHU, OOECIICUEHUS PaliOHATBHOTO
M CIIOJIb30BAHUS PHIOHOTO ChIphs. [Utoru nmestenbHOCTH DenepanbHOTO areHTCTBA MO PHIOOJIOBCTBY
B 2017 rony u 3agaun Ha 2018 rox].

B nacrosinee Bpemst 0c000 HEOOXOAMMBI BOCCTAHOBJICHHE HAPYIIEHHOTO COCTOSHMS BOIHBIX
OMOPECYPCOB M CpeIbl MX OOMTAaHHS B PE3yIbraTe CTUXUHHBIX OCACTBHI M IO WHBIM IIPUYHUHAM;
OYMCTKA OCpEeroBOl IIOJIOCHI BOJHBIX OOBEKTOB OT MYyCOpa; OYKMCTKA BOJHBIX OOBEKTOB OT
OpOIICHHEIX OpYOUM JI0Ba, IIPOBEICHHUEC Pa3biICHHUTCIBHBIX padOT B CpeacTBaX MacCOBOU
nHbOPMAIIMM, B 4YaCTH Kacarolleiics pbhIOOJOBCTBA W COXPAHEHHsS BOJHBIX OMOJIOTMYECKUX
pecypcoB.

B kagecTBe MOPpHMOPUTETHBIX 3a7ad B YacTH MEXKAYHAPOOHOM ACATEIHLHOCTH ATCHTCTBa
aBTOpaMHM MPEACTABIIICTCS IIPHHATHE MEP MIPHCYTCTBUS POCCHMCKOTO PHIOOIIPOMBICIIOBOTO (UIOoTa B
30HaX MHOCTPAHHBIX TOCYIAPCTB U KOHBEHIMOHHBIX pailoHaxX MHUPOBOrO OKeaHa B IIEIAX 3aIlUTHI
HaAIlMOHAJILHBIX HHTEPECOB B 00JIaCTH PHIOOJIOBCTBA HA MEXKIYHAPOJIHOM YPOBHE, YTO IO3BOJIUT
YBEIUUNUTh 00BEMBI JTOOBIUM (BBLJIOBA) BOAHBIX OMOPECYPCOB POCCHUCKUM (NIOTOM, B YaCTHOCTH,
BOCIHPEIITCTBOBAHKE HEOOOCHOBAHHBIM HMHUIIMATHBAM I10 3aKPBITHIO IS IIPOMBICIA OTACIBHBIX
paliOHOB OTKPHITOM YacTH MHPOBOro OKeaHa, MPESACTABIISIONX HHTEPEC HIIH IIEPCIICKTUBHEIX IS
OTEYECTBEHHOTO PHIOOJIOBCTBA, 0C000, B 30HAX APKTHKM U AHTApKTUKA U Mep MO YCHIJICHHUIO
MEXAYHAPOJHOTO MPUPOAOOXPAHHOTO 3aKOHOIATEIbCTBA.
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AHHOTAIUSA
B naHHOI cTaTthe paccMaTpHUBAaeTCs BOMPOC 00 aKTyalbHOCTH (POPMHpPOBAHHS Y4eOHO-
no3HaBarenbHOM kommereHuu (YIIK) cryneHTOB KOJUIemXka, NpeAcTaBieHAa MOJEIb
pa3zButus YIIK Ha OCHOBE NPUMEHEHUS CTPYKTYPHO-JIOTUUECKUX CXEM.
KuawueBble ciioBa:
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STRUCTURALLY-LOGIC SCHEMES AS A MEANS OF FORMATION OF
EDUCATIONAL-COGNITIVE COMPETENCE OF THE PEDAGOGICAL COLLEGE
STUDENTS IN A SCIENCE CLASS

A. B. Afanasyeva, V. A. Kryshtop

Murmansk Pedagogical College, Murmansk, Russia
Murmansk Arctic State University, Murmansk, Russia
likal99113@yandex.ru
Abstract
In this article the relevance issue of forming the educational and cognitive competence is
considered, development model of educational and cognitive competence based on the
application of structural and logical schemes is presented.
Keywords:
structural and logical schemes, educational and cognitive competence.

OOyueHne B KOJUIEKE - OTO BAOXHEWIMN 5Tanm QGopMHpOBaHUS MpodecCHoHaTbHON
an4HocTU. [loaTOMy Tak Ba)kHO B 3TOT MEPHUOJ CO3/1aThb HEOOXOJMMBbIE I€1arOTHUYeCKUe YCIOBHUS
JUI pa3BUTHUS JMYHOCTH B IEJIOM M, B OCOOCHHOCTH, MPOQPECCHOHAIBHO 3HAYMMBIX KAa4eCTB U
0a30BbIX KOMIIETEHIIMI KaK OCHOBBI JUISl JJaJIbHEHIIEr0 HEMPEPbIBHOTO caMO00pa30BaHus TMYHOCTH
U YCTIELHOTO pellieHus NpodecCHOHATBHBIX 3a/1a4.

OcHoBHas oOpazoBaTeNbHAs I1IeJIb COBPEMEHHOI CHCTEMBI CpeAHEro MpoQecCuOHATBLHOIO
obpazoBanusa (CIIO), 3akmouaercss B (QOPMHUPOBAHMU Y CTYIEHTOB OCHOBHBIX KITIOUEBBIX
KOMITETEHIIM I, 00eCIIeYMBAIOIIMX YCIEIHYIO KU3HEAEATENIbHOCTh YEJI0OBEKA B COLUYME.

OO0pa3zoBarenbHble KOMIIETEHIIMH — 3TO COBOKYITHOCTH CMBICIOBBIX OpPHEHTAIlM, 3HAaHUH,
YMEHUW, HaBBIKOB U ONbITa JEATEIbHOCTH CTYIEHTa IO OTHOIIEHHWIO K OOBEKTaM peanbHON
JNEUCTBUTEIBHOCTH, HEOOXOAMMBIX JUISI OCYLIECTBICHHUS JIMYHOCTHO M COLUAIbHO-3HAYMMOMN
NpOIYKTUBHOU nesaTenbHOCTH. [lo mHenuio A. B. Xyropckoro, oO0pa3oBaTelIbHbIE KOMIIETEHIIUU
Jensarces Ha: LIEHHOCTHO-CMBICJIOBYIO, OOILEKYIBTYPHYIO, y4e0HO-T103HABATENIbHYIO,
uH(opMamOHHYI0, KOMMYHUKATHBHYIO, COILIUAIBHO-TPYIOBYIO.
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Llenpl0 Hamero WCCIEIOBAaHUS CTalla JKCIICpUMEHTalIbHAs TpoBepka S(MHEKTUBHOCTH
UCIIOJIb30BAHUSl  CTPYKTYPHO-JIOTMUYECKUX CXeM Kak cpeictBa  (GopMUpoBaHUs  ydeOHO-
MO3HAaBATEIbHON KOMIIETEHIIMU CTYIEHTOB Ha YPOKaX €CTECTBO3HAHMSI.

B ocHOBe memarormyeckoro Imporecca, CIOCOOCTBYIOIEro (HOPMUPOBAHUIO y4eOHO-
MO3HABATEIbHOM KOMIETEHI[MU CTYICHTOB KOJUIE/KA B MPOIECCEe U3YUEHU S €CTECTBO3HAHUS, JIeKAT
OTpENEIICHHBIE  YCIOBHS, HCHONHSIONME pOJIb BHEHMHUX OOCTOSTENLCTB. BbIeneHHBbIE
MEIarOTUYECKUEe YCIOBUS YCIOBHO MOXKHO pa3leUTh Ha TPHU TPYIIBI: OpPraHU3alMOHHBIE,
coJiep>KaTeNIbHbIE i TEXHOJIOTHYECKHE.

CooepoicamenvHble yci08us KaKk OCHOBA Pa3BUTHUS Y4eOHO-ITO3HABATENLHON KOMIETEHIIUH
OpPUEHTHUPOBAaHBl Ha oOOeCleueHHEe IOCTPOCHUS COJCpKAaHHUS YU4eOHOTO Marepuaga C Y4eToM
HaIpaBJICHHOCTH HA CaMOPAa3BUTHE JMYHOCTU CIEHHAIMCTAa T'yMAaHUTAPHOTO Mpoduis Ha OCHOBE
KOMIIETEHTHOCTHOTO TOJIX0/1a, peaIh3aIlis KOTOPOTO OCYIIECTBIISIETCS Yepe3 yueOnyro 3anaqy. OHa,
B CBOIO OuUe€pe/ib, HAIpaBJjieHa Ha Pa3BHUTHE CIOCOOHOCTH peliaTh THUIIOBBIE 3a7a4H, Kak yueOHBIE,
Tak ¥ TpodeccuoHanbHblEe, a TaKKe 33/Ja4yd MO B3aHUMOJICHCTBUIO C OOIIECTBOM C IOMOIIBIO
MPAaKTUKO-OPUEHTUPOBAHHBIX 3HAHUM, B POJU KOTOPBIX MOTYT BBICTYNAaTh CBEJICHUS, HAydHbIE
TOHSTUS, UHCTPYKIIUU U T.1I.

Texnonocuyeckue  ycnosusi GOpMUpOBaHUSA  y4eOHO-TO3HABATENbHON  KOMIETEHIUH,
HalpaBJICHHb Ha OOECTeYEeHHE TEXHOJIOTMYHOCTH IMpoIlecca W TPEAINONaraloT MPUMEHEHUE B
y4e0HO-BOCIIUTATEILHOM IIPOLIECCE COBPEMEHHBIX IEeIarOTMYeCKUX TEXHOJOTHH U  CPEICTB
o0ydeHus1, HalpUMep, CTPYKTYPHO-JIOTUYECKUX CXEM.

Opeanuzayuonuvie yciosuss (HOPMUPOBAHUS — ydeOHO-TTO3HABATENFHOW  KOMIIETEHIUH,
HalpaBJICHHbl Ha HENOCPEACTBEHHOE BKIIOUYEHHE OOydalonmxcs B JEATENbHOCTh, T.€. B
OpraHH3aIMI0 COBMECTHOTO COTPYIHMYECTBA HA OCHOBE YCTAHOBJICHHS CYOBEKT-CYOBEKTHBIX
OTHOIICHUW MEXy IMperojaBareieM W oO0yJaroumMmcs, MPUMEHEHUE MPH STOM HOBBIX (GOpM
OIICHUBAHMS Y4EOHBIX TOCTHKEHUN CTYIEHTOB (CUTYallMOHHBIE 3aJaHUs, IPE3CHTALIUS CTYICHTaMU
3HAaHMEBOTO KOMIIOHEHTA, OpraHu3alysl YacTUYHO-TIOUCKOBBIX Oecen, gopmupoBanue mopTdoIno
crynentoB) [Pponoa, 2012].

ITpouiecc oOydyeHus ectecTBO3HaHWIO B coBpeMeHHOU cucrteme CIIO mo3BOIUT B MOJHON
Mepe chOpMUPOBATH Y CTYICHTOB KOJUIEKa HEOOXOMUMBIE IUIs JanbHEWINed mpodecCHoHAIbHON
peanu3anuy  KIIOYEBBIX KOMIIETCHIIUM TMPH OCBOCHHH COJEPKaHUS IUCIHUILNIAH Ha OCHOBE
MPUHIKIA JONOTHUTENbHOCTH. OH MOXET OBITh PeaTn30BaH TaKUM CIIOCOOaMH, KaK

- pacumpeHHEe CHCTeMbl 00pa30BaTENbHBIX YUPSKICHUN 3a CYET JOMOJHHUTEIHLHOTO
00pazoBaHus (3TO MOTYT OBITH pa3IUyHbIe (AKyITbTaTUBBI, KypChl U T.11.);

- srmouenue B ®I'OC, Hapsany ¢ denepaibHbIM KOMIIOHEHTOM 0a3uCHOTO y4eOHOrO MIIaHa,
BApUATUBHOW dYacTh, B (opmare HAIMOHAIBHO-PETHOHAIBHOTO COICPKAHUS, WHIWBUIYATLHBIX
KOHCYJIbTaIlUi;

- IONOJIHUTENbHAS BHEYpOUYHasi paboTa 1Mo MpeaMery;

- yBEIHMUYEHHE KOJMYECTBA CYOBEKTOB 0O0pA30BATENBHOTO IpOIlecca 3a CYET POIUTEIICH,
MeJJaroroB JIOMOJHUTENBHOTO 00pa30BaHUs, CHEIUAINCTOB B Pa3HBIX 00JacTIX AESTEIbHOCTH U
T.11. [3yeB, Mep3nskosa, 2009].

JlonosHUB 00pa3oBaTeNbHBIA MPOIECC Pa3TUYHBIMU DSJEMEHTAaMHU B COOTBETCTBHUH C
BBISIBIICHHBIMU HAaYaJIbHBIMU YCIIOBUSIMU, MOKHO JTOOUTHCS €T0 LIETOCTHOCTU U 3aBEPIIEHHOCTH.

B Hamem uccnenoBaHuy MO NPUHYUNOM OONOHUMenbHoCmu Ipu GopMupoBaHUH yueOHO-
MO3HABATEIbHON KOMIIETEHIIMM CTYICHTOB II€IarOrMueckoro Kojuiepka OyleM TOHUMATH
HE0OX0IMMOCTh UCIOJIb30BaHUS CTpYKTypHO-Jorndeckux cxeMm (CJIC) kak cpenctBa oOydeHus, C
V4eTOM HaYaJlbHBIX YCIOBHH y4eOHO-BOCIHTATENBHOIO TMpolecca s 00ecredeHus ero
3aBEPIICHHOCTH M I€JI0CTHOCTH.

[legarornyeckuii 3xcrniepumeHT npoBoauiica co cryneHtamu [AIIOY MO «MypmaHckuit
neJarornuyeckuil  xoyemx». OOlee KoIMYecTBO CTYIEeHTOB | Kypca, NpUHSBLIMX Y4JacTHE B
AKCIIEPUMEHTE, cOCTaBUIIO0 40 YeIOBEK.
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Ha nawampHOM 3Tame QopmupoBanus YIIK aBTopamm OBLT BBISBICH IEPBOHAYATBHBIN
ypOBeHb  CHOPMHUPOBAHHOCTH €€ KOMIIOHEHTOB. BBISBIEHBI  CleQyrolMe  pe3ylbTarThl:
oOpa3oBaTenbHble MOTPEOHOCTH (KOTHUTUBHBIA U JeSITeIbHOCTHBIM KoMmmoHeHThl  YIIK)
OONBIIMHCTBA OOYJAIONMXCS HAXOMATCSI HAa HU3KOM YPOBHE PAa3BUTHS, CTYICHTHI TPOSBIISIOT
cnalplii uHTEepec (MoTuBalUMOHHBIN KoMmmoHeHT YIIK) k ecTecTBeHHOHAaydHBIM 3HAHUSM,
MPAKTUYECKH HE BBIMOJTHSIOT JOMOJIHHUTENbHBIX 3aJaHu (KpeaTuBHBIN koMmoHeHT YIIK).

Pemennto manHOM mpoOiemMbl crnocoOCTBOBala pa3paboOTaHHAsT HAMU Tearoruyeckas
MoiesIb 00y4eHHs ecTecTBO3HaHUI0 ¢ ucnonb3oBanueM CJIC kak cpenctBa gopmupoBanust YIIK
CTYACHTOB IEJarOTHYECKOTO KOJUIE[KA.

Buenpenue mnenarornyeckol MoOJEIM BKIIOYANIO pPa3pabOTKy M pealu3anuio OJOKOB:
1[€JIEBOTO, COJIEPKATENLHOTO, TPOIIECCYaTbHOTO, TMarHOCTUYECKOTO U PE3YJIETaTUBHOTO.

Llenesoti 010Kk COAEPKUT LENb IOCTPOCHUS MOJENU, CHOPMYIMPOBAHHYIO C Y4ETOM
tpeboBanuit ®I'OC CIIO (peanmzanusi KOMIETEHTHOCTHOTO MOAXO0JA) U PE3yIbTaTOB OCBOEHUS
y4eOHOI AucHUNINHBI «EcTecTBO3HAHUEY.

B cooeporcamenvrom 6noxe peanmsyercs pazsutue komrnoHeHToB YIIK uepe3 mpeamerHoe
coJiep>KaHue.

IIpoyeccyanvhuwiti 610K TIO3BOJSIET OPTAaHU30BBIBATH Y4EOHBIN MPOIECC C MCIOIB30BAHUEM
CJIC. MHoromepHOe CBOMCTBO CXEM ITO3BOJISIET MCIIOJB30BAaTh CXEMbl Ha Pa3HBIX dTalax ypoka
(u3ydeHue HOBOTO MaTepuall, 3aKpeIUICHHEe, KOHTPOJb), OPraHU30BBIBATh PAa3HOOOPA3HBIC BUIBI
NESITeTbHOCTH  CTYACHTOB  (MHIOWBHAYyalbHAas, TPYNNOBas, KOJUIGKTUBHAsS); MPUMEHSTH
MHOTOUYHCIICHHBIC METOIBl OOy4eHHS (CIOBECHBIM, WIUTIOCTPATHBHBINA, YaCTHYHO-TTOMCKOBBIH,
MIPAKTUYECKUHA ).

Huaenocmuueckuii 6n0k. [lpeanonaraer npoBeIeHNE OLICHKA YPOBHS C(HOPMUPOBAHHOCTU Y
oOydaronmxcsi y4eOHO-TI03HABATEIbHON KOMIETEHIIMM Ha HadaJbHOM M HMTOTOBOM JTare
MCCIIEIOBAHUSL.

Pesynemamusnviii 610k BKIIOYACT TOKa3aTeNd, IIO3BOJISIONHE OIEHUTh YPOBEHBb
copmupoBannoctu YIIK cryneHTOB.

HcnonwszoBanue CJIC kak cpeacTBa 0OydeHUs MO3BOJIAET: MOBBICUTH YUeOHYI0 MOTUBAIUIO;
OpPraHHU30BBIBATh CAMOCTOSITEIILHYIO pa0OTy CTYICHTOB B opMaTe WHIANBUIYATLHOW M COBMECTHOM
JEATeTLHOCTH;, (OPMHUPOBATH KOMIICTCHIIMH CTYICHTOB B TIPEIMETHOW O0OJacTH; JOIMOHSTH
TEOpETUYECKUE MaTepuabl o0pa3Ho-TpaduIecKuMu AJIIEMEHTaMHU. Pa3paboranubie
MPENO/IaBaTeIeM CXEMbl MMOMOTAIOT MPOAYKTUBHO MPOBOAUTH aKTYalM3allMI0 3HAHWH CTYIEHTOB;
Ha JTarne OCBOEHHUS HOBOIO Marepualia CTalo BO3MOXXHBIM aKTUBH3UPOBATh MO3HABATENbHYIO
JESITENTbHOCTh CTYIEHTOB U CO3/1aBaTh aTMOCHEpy 3aMHTEPECOBAHHOCTH, a TAKKE CTUMYIUPOBATh
oOyJaronmxcss K BBICKAa3bIBaHMSM; Ha JTalleé 3aKperyeHUuss MW3YYEHHOro MaTepuaia Ipu
BeimosiHeHUU 3amanui, CJIC momoraroT oOyJaronmMcs TMPOSBIATh CaMOCTOSTEIBHOCTh H
WHUIUATUBY.

OnpeneneHue  pe3ylsTaTUBHOCTH — HCIOJIb30BaHUS  pa3pabOTaHHOW HaMH  MOJENIH
MPOBOMJIOCH TTyTEM TIIATEILHOTO cOOpa, perucTpanuu (M3MepeHne, onrcaHre, OIleHKa) U pacueTa
BECOBBIX KOO(PPUIIMEHTOB KAXKIOTO CTpYyKTypHOro kommnoHeHTa VYIIK (3HaHuii, ymeHUH,
LIEHHOCTHBIX OpUEHTAalH (MOTUBAILIMH) U ONbITA IPAKTHYECKON JAESITEIbHOCTH).

B pesynsrare peanuzanuu monaenu pa3utus YIIK Ha ocHoBe mpumenenus CJIC kak
cpenctBa GopMupoBaHHS YyueOHO-TIO3HABATEIHHON KOMIIETCHIINU CTYIEHTOB KOJUIEIKA BBISIBIICHO,
gro 35,3 % CTYICHTOB IOCTHUDIH YIOBJICTBOPHUTEIHLHOTO YPOBHS CPOPMUPOBAHHOCTH Y4eOHO-
MO3HAaBaTeIbHOM KoMIleTeHInH, 64,7 % oOyJarommxcst — ONTUMAIBHOTO.

[TonmydeHHBIN pe3ynsTaT JOKa3bIBA€T BO3MOXKHOCTh MPUMEHEHUS CTPYKTYpPHO-JIOTHYECKUX
CXeM Kak cpeactBa (OpPMHUpOBAHHUSI  y4eOHO-IIO3HABATEIbHONM  KOMIETEHLUH CTYICHTOB
MEearoruueckoro KoJuiepKa.
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AHHOTALMA
B cratee packphIThl OCOOCHHOCTH HCIIOJIB30BAHUSI BHUPTYAJbHBIX 00pa30BaTENIbHBIX
naaTopM Ui TMCTAaHIIMOHHON TOAMEPKKH HCCIEI0BATENbCKON IEATENIEHOCTH B YCIOBHSIX
HKOJIOT0-00pa30BaTEIbHON CpeAbl perroHa. [Ipe/uioskeHBl CTPYKTypa W COJCpKAHHE
JUCTAaHIIMOHHOTO OOy4eHHSI HCCIEIOBATENbCKON JESITEIbHOCTH B COOTBETCTBHHM C
BO3MOKHOCTSIMH 3KOJIOTO-00pa30BaTEeIbHOM cpelibl perHoHa.

Karwuesbie cioBa:
UCCleIoBaTeNIbCKasl JICATEIbHOCTh, CPEAOBOM MOMAXOJ, 3KOJIOro-oOpa3oBaTeNibHasl cpena
peruoHa, TMCTaHIIMOHHOE 00ydeHHe, BUPTYyajbHble 00pa30BaTeIbHbIC MIATQOPMBI.

POSSIBILITIES OF DEVELOPMENT OF SCIENTIFIC RESEARCH ACTIVITY OF
TRAINING IN THE CONDITIONS OF EDUCATIONAL ENVIRONMENT OF THE
REGION

E. A. Brokareva, E. G. Mitina

Murmansk Arctic State University, Murmansk, Russia
shiperova.ewgenia@yandex.ru
Abstract

The article reveals the peculiarities of using virtual educational platforms for remote support
of research activity in conditions of the ecological and educational environment of the
region. The structure and content of distance learning of research activity is disclosed in
accordance with the possibilities of the ecological and educational environment of the
region.
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BBenenue

B Hacrosiimee B yCTIOBUSX HEMPEPHIBHOTO OTKPBHITOTO 00PAa30BaHUS BPEMs CPEAOBOM MOIX0]
paccMaTpuBaeTCsi B KadeCTBE OJHOTO M3 MEpCreKTHBHBIX. (OCHOBBI JaHHOTO TOIX0Ja ObLIH
3anokenbl emie B 20 romax XX Beka B paMKax pasBUTHs IEIArorvku cpeabl [Mamnyitmos, 1997].
3HaYMMOCTh ATOTO MOAX0JA B PAa3BUTHU HAYYHO-HMCCIICAOBATEILCKON IEATEIIEHOCTH yJalXCs, Ha
Hall B3O, 3aKIOYaeTCss B TOM, 4YTO MOMKET OBITh OpPraHHW30BaHO pPa3HOIIJIAHOBOE,
pa3HOCTOpPOHHEE, pPa3HOYPOBHEBOE B3aMMOJACWCTBUE KaK BHYTPH CHUCTEMBbl <«TIO3HAHUE-
JESTeTbHOCTh-UCCIIEIOBAHMEY, TAK U 32 €€ Mpe/esiaMHu.

Llenpro JaHHOM PaOOTHI SBISUIOCH BBISIBIIEHUE TOTEHIIAAJIA KOJIOTO-00pa30BaTEIbHON CPeIbI
permoHa B Pa3BUTUM  HUCCIENOBATENLCKOM  JEATENHHOCTH  OOydalOUMXCS Ha  IpUMepe
JUCTaHIMOHHOTO 00ydeHus. OmpeneneH MOTeHIIHAI YKOJI0ro-00pa3oBaTeIbHON Cpebl PETHOHA B
pa3BUTHM  MHCCIEAOBATENbCKOM  JIEATENIbHOCTH  oOydarommxcs; — paspaboTaHa  MOjEib
JTUCTAaHIIMOHHOTO OOy4YEeHHS HMCCIEI0BATENbCKON IESTeIbHOCTH; CO3/aH METOJUYECKUN Marepua
JUIL JIACTAQHIITMOHHOTO OOyYeHHUsl MCCIEeIOBATEIbCKOM JIEATETbHOCTH, KOTOPBI MOXET OBITh
HCIIO0JIb30BaH B MIPAKTUKE PETHOHAIBLHOTO 00pa3oBaHUsI.

OcHoBHasl YacTh

Ha HauanbHOM »3Tare SKCIEpUMEHTATFHOW Pa0OTHI /ISl ONpENENCHUS YPOBHS BIIAJICHUS
HCCIIE0OBATEIbCKUMH YMEHUSIMA ObUTH OTOOpaHbl TpyHIbl ydammxcs 7-10 wraccoB. Ydammmcs
ObUT0 HeoOxomuMo mpounTath (parmeHT Tekcrta «Pycckuit nec» U. C. CoxonoBa-MuUKUTOBA,
OTBETUTh NMHUCBMEHHO HAa BONPOCHI K TEKCTYy W BBINOJIHUTH 3aJIlaHUS, YTO IMO3BOJIMJIO BBISBUTH
MCXOJHBIA YPOBEHB BJIaJICHUS UCCIIEIOBATEILCKUMHI YMEHHUSIMH.

AHanu3 MONYYEHHBIX pE3YIBTaTOB IOKa3aj, 4TO Ydalmecss BceX Y4YeOHBIX 3aBEICHUM
CIPaBHJINCh C TpeUlaraéMbIMH 33/IaHUSMH Ha cpeaHeM ypoBHe. JlocToBepHO (IIpH ASTOM,
HE3HAUYUTETBHO) BBIIIE TOJIBKO pe3ynsraTsl yuanmxcs L] «Jlammasgusy.

Hanbonpime 3aTpyqHeHUs Y MKOJBHUKOB BBI3BANIO 33JjaHNE C 000CHOBAHUEM aKTYaJTbHOCTH
TEMBl HCCICOBAHMS M COCTABJIICHUS IIJaHa paOOTHl. AKTYallbHOCTH C OOOCHOBAHHWEM JUIS
MPEIOCTaBICHHOW TEMbl CMODIM TpuBecTH 21 dYenoBek, 6 YeENIOBEK MPHUBEIU TOJIBKO OJHO
o0ocHOBaHWE U 3 YeNOBEKa HE CIPABWINCH C 3aqaHueM. Jlydie Bcero ydammecs CIpaBUIUCH C
dopMyTpoBaHUEM LieNu uccienoBaHus. Tonbko 4 yenoBeka BHIMOJHUIIN €r0 Ha CPeIHEM U HU3KOM
YpPOBHE.

Jis ycTaHOBIIGHUS TPYIHOCTEH mNpu paboTe HaA MCCIEIOBATEIBCKUMHU TIPOCKTAaMH Y
yuuTenel OblIO MPOBEIEHO aHKETUPOBAHHME YUUTENEH U MeJaroro, KOTOPOE MO3BOJIUIIO BBISBUTD
CTETNEHb BOBJIEUEHHOCTH ydanmxcs 7-10 wiacca mmon . Mypmancka U MypMaHCKO# oOmactu B
M CCIIEI0BATENIbCKYIO JIEATENbHOCTb.

N3 20 onpomenHbix yuuteneil 71 % ocymecTBiaser paboTy MO  PYKOBOJCTBY
HCCIIEeIOBATEIbCKUMU  paboTamMu  DKOJIOTMYEeCKoW  HampaBieHHocTd. Ilpu »stom y  43%
pYKOBOJIUTENEH NPOEKTOB BOBJedeHa 1/3 ywaumxcs B pabdoty, 29 % MOryr mpuBiiedb TOJIBKO
MoJIOBUHY ydanmxcs 1 28% - Toibko 1/6. Takue pe3yasraTbl MOTYT OBITh OOBSICHEHBI TPYIHOCTSIMU
pHu paboTe HaJ UCCIENOBATEIBCKUMHU MTPOCKTAMU KOJIOTHYECKON HAIPAaBICHHOCTH, KOTOPBIC OBLITN
PaCKPBITHI B XOJI¢ aHKETHPOBAHMSL.

bonpmas dacte omnpomeHHbIX (60 %) OTMETHIIM B KaueCTBE OCHOBHBIX TPYIHOCTEH
HEJIOCTAaTOK BPEMEHU M HEeJO0CTaToK MeTonudeckor moaaepxkku (30 %). OcraBumecs - CI0XHOCTh
dopmynupoBku TeMm (20 %) u orcyrcTBue KenaHus paborath y ydeHHKOB (20 %). Ilpu stom
MHOTHE BBIOMpAIM HECKOJIBKO BAPUAHTOB «TPYIHOCTEI», YTO MOXKET CBUICTEIBLCTBOBATH O TECHOM
B3aMMOCBSI3H ITHX MIPOOIIEM.
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B nemsix onpeneneHust BO3MOXHOCTH UCIIOIB30BAHUS TUCTAHIIMOHHOTO 00y4eHUSI HAMH OBLIT
IPEJIOKEH JONOTHUTEIBHBIH BOIPOC O HEOOXOAMMOCTH HCIIONB30BAHUS TUCTAHIIMOHHBIX KypCOB
o paboTe HaJ UCCIEI0BATEICKUMHU MPOEKTAMU SKOJIOTHYECKOW HANpPaBICHHOCTH Ui YYAIIMXCH.
AHanmu3 OTBETOB TMOKazal, 4YTo 57 % ONpOMIEHHBIX CYHUTAIOT HEOOXONMMBIM CO3JAaHHE H
UCIIOJIb30BaHNE JMCTAaHIIMOHHOW TMOAIEPKH MCCIIEOBATEIBCKON JIESITEIHOCTH B BUJE KypcOB Ha
JMCTaHLIMOHHBIX 00pa30BaTENbHBIX MIaT(opMax.
Takum 00pa3oM, MOXKHO MPEIIOJIOKUTh, YTO CTENEHb BOBJICYCHHOCTH Yy4Jalnmxcs 7-
10 krmacca B y4eOHO-HCCIIEIOBATENBCKYIO AEATEIBHOCTh 3aBHCUT HE TOJIBKO OT MCXOJHOTO YPOBHS
BJIAJICHUS IPUEMaMU y4eOHO-HCCIEeI0BATEIbCKOM JIESTENbHOCTH, HO OT BPEMEHHBIX BO3MOKHOCTEH
Pa3BUTHS STUX YMEHUU BO BHEYPOUYHOE BPEMSI.
Jns  BBIABICHHS ~ IMOTEHIMAJNA  DKOJIOTO-00pa3oBaTeNbHOW  Cpelsl  peruoHa B
M CCIICZIOBATENILCKON JIESITENIbHOCTH 0OydJarolmxcsi, Obljla IpoaHaTu3upoBaHa (pakTopHasi CTpYKTypa
DOCP (cxema 1) [Bopounn, Bopounna, 2003].

= BnageHue negaroramy W obysaowusmucs TCO w MKT
PerwoH-antHar npofnemaTHEa MOCNE S0ESHMA WHONBHUKDE

YpOEBEHD HOMNBHITE pH3aLMK OY
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| YPOBEHD MYHHLUWNANMTETE W PETHOHE |

Cxema 1. @akTopHast CTPYKTypa IKOJIOro-o0pa3oBaTesbHON cpeabl perviona (o A. A. Boponuny,
2003, ¢ 1OMOJHEHUSIMK)

Jlia Hammero uccnenoBaHuss 0co0oe 3HaUCHUE UMEIOT CIenyonme (GaKTophl: TEXHUIECKU I
(Bmamenune memaroramu u oOydatonmmuca TCO u WKT), HHCTUTYIIMOHATBHBINA (JOCTYITHOCTh H
Ka4ecTBO co3gaBaeMbix JOP B paMkax CHCTeM OCHOBHOTO U JONOJHHUTEIBFHOTO OOpa3oBaHUS B
pernone), nHGOpMAMOHHBIN ((hakTHUYECcKass paboTa MeJaroroB U OOYYAIONMXCS C AJICKTPOHHBIMHU
HWCTOYHUKAMH), OpraHU3alUMOHHBIA (PopMbl opraHu3anuu OOy4EeHHs, METOAbl OOydeHUS,
uH(OpPMAIIMOHHBIE TEXHOJIOTHH), TNPUPOAHBINA (peruoHaidbHass MNPOOJEMAaTUKA HCCIeIOBaHUI
IIKOJIbHUKOB).

Ha »stane dopmupyromero skcrepuMeHTa Oblia pa3paboTaHa cucTeMa JUCTAHIIMOHHOTO
o0yueHus (Ha ocHOBe Meroaudeckor cuctembl A. M. Ilbrmkano [[Ieimkano, 1975]) na miargopme
Stepic, BKiIrOUaromas CIEAYIOIME KOMIIOHCHTHI (CXeMa 2):
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LeseBoii: pa3BUTHE HCCIEAOBATEIBCKUX YMEHHUW Yy OOy4JaIOIMXCS €CTeCTBEHHOHAYYHOTO
npo¢uis B COOTBETCTBUM C BO3MOXHOCTSIMU 3KOJIOT0-00pa30BaTeIbHOM Cpejibl pEerMoHa.

!
IIpoexTHpOBOYHBII: padouas mporpamMma 3JeKTUBHOro kypca «lccnenoBaTtenb ApPKTHKU»
st 7-10 K1accoB, AMCTAaHIIMOHHBINA Kypc C MCIOJB30BAaHMEM BUPTYaIbHOI 00pa3oBaTebHOM
1aTQOpMBI «Stepicy.

!

ConepxarebHblii: DKooro-reorpaguyeckue XapakTepucTUkd MypmaHckoil oOmactu,
UCTOpUA U3ydeHUsI APKTHKH, OCHOBBI IPOBEICHMS HAyYHOIO MCCIICHOBAHUS.

!

IIpoueccyaJbHblii:
Gdopwvl  opeanuzayuu  o0OyueHus: BUJICOJICKIIMH,  BUPTyaJlbHas JiabopaTtopHas paboTa,
MpaKTHYECKUEe padoOTHI;
Memoobl 00yyenus: TPoOIEeMHas JICKIU S, KOHCYITBTaIHS;
cpeocmea 0Oyyerus: MOOWIIBHBIM Kitacce, mocobue «®Dmopa u dgayna MypmaHcKol 007IacTH»,
reorpaduueckuii atiac MypmaHckoi o0sacTi, BUpTyaibHas Jabopatopus Virtulab

!
OneHOYHO-pe3yJIBTATUBHBII: YPOBHH CHOPMHUPOBAHHOCTH HCCIIEOBATEIBLCKUX YMEHUU B
YCIIOBHUSIX HKOJIOT0-00pa30BaTEIbHON CPEIbl perHoHa

Cxema 2. KOMIOHEHTHI METOAMYECKOM CUCTEMBI AHUCTAHIMOHHOrO 00ydeHms Ha ratdopme Stepic

Ocoboe BHHMaHuE HEOOXOIUMO OOpaTUTh HAa HamOOJee YacTO HCIHOJb3yeMble (POPMBI
00yyeHUs Takue Kak, BUJCOJICKIHS U IpaKThyecKasi paboTa, HCIOJIb30BaHNE KOTOPBIX 00YCIOBIEHO
BO3MOYKHOCTSIMM TIPEJOCTABIIIEMBIMU JMCTAaHLIMOHHOM 0Opa3oBaTenbHON Iu1aTdopMoi «Stepioy.
Hcrionb3oBanue BUJCOKOH(PEpEHIIMH W BEOMHAPOB 3aTPYIHEHO M MOXET OBITH HCIOJIB30BAHO
TOJIBKO Y€pe3 JIONOIHUTEIbHbIE HICTOUHUKU.

JocTtarouHo GojblIOW MOTEHILMad MMEET HMCIOJIb30BAHHE B KauyeCTBE CPEACTB OOydEeHHUS
pPETHOHAIBHBIX COOPHUKOB HAYYHO-TPAKTHYECKUX KOH(EPEHLHH, KOTOPbIE MO3BOJISAIOT HE TOJBKO
0oTpalaThIBaTh BCE 3Tallbl HMCCIEIOBATEIbCKON IEATENIBHOCTH, HO M 3HAKOMAT OOy4aroLMXCs ¢
MHOT000pa3nueM HCCIeI0BaTeIbCKUX TEM €CTECTBEHHOHAYYHOTO XapaKkTepa B pertoHe.

Jlnst BBISIBIIEHUS] YPOBHSI OCBOEHHMSI MCCIIEIOBATENbCKUX YMEHUN Hamu Oblia paspaboTaHa
CHUCTEMa KpPUTEpUEB Ul BBICOKOTO YPOBHS, CpegHero M Huskoro. B tabmuue 1  packpbIThl
XapaKTepUCTUKU YPOBHEH BBIMOIHEHUS 33JaHUH Ha Pa3HbIC UCCIIEOBATEIBCKIE YMEHHUSL.

[lo utoram sKCEpPUMEHTAIBLHOIO 00y4eHHUs MPOBEIEH aHaIU3 YPOBHS CPOPMUPOBAHHOCTHU
UCCIIEIOBATENIbCKUX YMEHHUH, KOTOpBIM IOKa3ajl, YTO YydalMecs BceX Y4eOHBIX 3aBEIECHMI,
NPUHUMABIIMX Y4acTUE B SKCIEPUMEHTE, CIIPABHIIMCH C MPEAaraéMbIMU 3aJaHUSIMH Ha BBICOKOM
ypoBHe. JlocToBepHO (IIpM 3TOM, HE3HAYUTEIbHO) BBIIIE TOJBKO PE3YIbTaThl ydallXcs,
npoxoguBImx odydenue ouno (L «Jlanmmangusy»). OqHako OTIIHYHS MEXAY dKCIIEPHUMEHTATBLHON
¥ KOHTPOJIBHOW TPyNNOi HE3HaYUTEIbHBI, YTO TOBOPUT O BHICOKOM INOTEHIIMANIEC TUCTaHIIMOHHOM
MOJJIEP’KKH M CCIIEI0BATENILCKOM JIEATENIbHOCTH (IMIUpUYECKOe 3HaueHue Kputepus BuikokcoHa-
Manna-Yutau 2,0294, xputnueckoe — 1,96). JlOCTOBEPHOCTh paziMUUi XapaKTEpUCTHK
CpaBHHBAEMBIX BBIOOpPOK cocTaBisieT 95 %. Ilpu 3TOM HambOousblMe 3aTPyIHEHUS y MIKOJIbHUKOB
BBI3BAJIO 33/IaHKE C COCTABIICHUEM TIJIaHa PaOOThI U (POPMYTHUPOBAHUE TTPOOIEMBI HCCIICIOBAHUS.

[lpencraBneHHble JaHHBIE IO3BOJIAIOT  YTBEpXKIaTh, uTO (OPMYIMpPOBAaHUE L€,
000CHOBaHME aKTyalbHOCTH, BBIOOpD METOJIOB M IMPEICTABIICHUE MAaTEpPHAJIOB HCCIICAOBAHUS B
pe3ynerate 3KCIIEPUMEHTABHOTO JMCTAHIMOHHOTO oOydeHus: Ha miuardopme Stepic  He
HpPEICTABISAIOT Uil OOydarommxcs OOJbLIIMX TpyIHOCTEH, Tak Kak Oosiee 85 % oOyuaronmxcs
JEMOHCTPUPYIOT Pa3BUTOCTh MCCIIEI0BATEIBCKIX YMEHHI Ha BHICOKOM ypOBHE, a octaBimecs 15 %
- Ha CPEJHEM.
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Tabnuua 1.
XapakTepucTUKa YPOBHEHN BBIMOJIHEHUS 3aJaHUI 17151 BBISIBJICHUS OCBOCHUSI
VICCJIEIOBATENILCKMX YMEHU I
YpoBeHB XapaKTepuCTUKA YPOBHS
DopMyTHpOBKA IIEIH B 1eb copMyupoBaHa B COOTBETCTBUU € ITPOOIEMOiA
M CCIIEI0OBAHUS U TEMOM, OTPaXKEHBI 33a4n
C 1esb ChOpMYTMPOBaHa B COOTBETCTBUH C TEMOM,
OTpaXEHbI 3a7a41
H 1e1b copMyIMpoBaHa Ha PENPOJAYKTUBHOM YPOBHE
O6opynoBanue amis B BBIOpaHO 000PYIOBaHNE B COOTBETCTBHHU C LIEIBIO,
HCCIEI0OBAHUS 3aJa4aMy MCCIIEI0BAHUS U UCII0JIb3YEMbIMH METOAAMU
vccreI0BaHusl
BBIOpaHO 00OPYIOBAHUE B COOTBETCTBUH C IIEIIBIO
HE BBIOpaHO
[InanupoBanue IIJIaH COCTAaBJIEH B COOTBETCTBUH C 33Ja4aMu
M CCIEI0BAHUS M CCIIEI0OBAHUS], OTIPEAEIIEHBl CPOKU BBIIOJIHEHUS
paboThI
C IIJIaH COCTaBJIEH B COOTBETCTBUH C 3aJa4aMu
nccie10BaHus
HE OTPaXEHO
AKXTyanbHOCTB aKTyaJIbHOCTh C(OPMYIMPOBAHA B COOTBETCTBUU C
UCCIeI0OBaHUs npo0IeMoil uccieJoBaHus, OTpakeHa 3HAYUMOCTh
HIpEeAIoaraéMbIX pe3yasTaToOB UCCIIEI0BAHNUS
C OTPaXE€HA TOJIKO 3HAYUMOCTh MPEANOIaracMblx
pE3YIBTaTOB MCCIEAOBAHUS
H He copMynrpoBaHa

voljus] (@

| =

Jlns ycraHOBIIGHHS TPYJHOCTEH mpu pabore Ha mpoOHOM 3amycke Kypca «lccnemoBarens
ApKTUKI» Ha TUCTAaHIIMOHHOW oOpa3oBarenbHON maTdopme «Stepic.orgy Obliia mpoBeneHa Oecena
¢ 00yJaloIMMHUCsl JETCKOTO LEHTpa JOMOIHUTEIBHOTO 00pa3oBanus «Jlammanans» . MypmaHcka.

B xome Oecenbl ObUIHM BBISBICHBI CIEAYIOIME MPEUMYIECTBA PaOOTHI Ha IUCTAHIIMOHHOM
niatgopme «Stepic.org», TakMe Kak MPOCTOTa PErucTpamnu, J0CTaTOuYHass MH(OPMATUBHOCTH O
CaMOM Kypce, BO3MOXHOCTb OOLICHHMS C IIpPErnojaBaTeleM M COKypCHHKAMH, IIPOCTOTa
MOCJIEZI0BATEIbHOCTH ILIATOB B MOIYIIE.

Onnako B xo7ie Oeceibl OBbLIM BBISIBICHBI TaKU€ TPYIHOCTU KaK CII0O)KHOCTh MPEACTaBIICHUS
Pa3BEPHYTHIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI H OTCYTCTBUE HOBOCTEH Kypca. Takue pe3yisrarsl
MOTYyT OBITh OOBSCHEHBI CJIOXHOCTBIO TpU paboTe HaJa MCCIEAOBATEICKUMU IPOEKTaAMHU
HKOJIOTMUYECKOH HAIPaBJICHHOCTH, KOTOPHIE MPEIyCMOTPEHBI B X0/I€ OCBOSHUS Kypca.

3akiroueHue

[lo pesynmsraram (GOpPMHUPYIOIIETO dTama dSKCIIEPUMEHTAa MOXKHO 3aKIIOYHTh, YTO
IOpeUIoKeHHass  cHcTeMa  JUCTAaHIMOHHOro  oOydyeHus d(¢deKkTMBHA U IOJATBEpXKAEHA
MOJIOKUTENIFHOW ~ TUHAMHUKOM  YpOBHEH CQOPMHUPOBAHHOCTH  HCCIIEOBATENBCKHX YMEHUU
o0yJarolmXxcs, a, CIEJOBATEIBHO, MOXKET IPUMEHSTHCS B KaYECTBE JUCTAHLIMOHHOM IOJAEPIKKU
HCCIIEZIOBATENILCKON AEATENIbHOCTH B YCIOBUIX MH(GOPMATU3ALUU U PETHOHAIN3ALUHY 00pa30BaHMUsL.

B xome aHanmmza ONBITHO-IKCIIEPUMEHTAIBHON JIESATEIBHOCTH OBLIHM TOATBEPKICHBI
BO3MOXKHOCTH JUISl PAa3sBUTHS HCCIENOBATCIIBCKOM EATEIIBHOCTH, B TOM YHCIE M 4epes3
JTMCTaHLIMOHHOE 00ydeHHE B YCIOBUSAX IKOJIOT0-00pa30BaTeIbHON CPebl peruoHa.
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O IBUKEHNM 3APSI)KEHHOW YACTHUIIBI B SJIEKTPOMATHUTHOM IIOJIE
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MypMaHCKuli apKTUYECKUI TOCYIapCTBEHHBIA YHUBEPCUTET, MypMaHck, Poccus
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AHHOTAIUSA

B cratee coOpanbl KpaTKhe CBEICHHS O [JBHKCHUM 3apsHKEHHOM YacTHIBI B

QJICKTPOMAaroHuTHOM IIOJIC W IIPCACTABJICH CIIOCO0 MaTeMaTUYECKOIO MOJCIUPOBAHUA
JaHHOI'0O ABHUKCHUA.

KaoueBbie ciioBa:
MaTeMaTuueckas (gusnka, noHocdepa, MaTEMaTHIECKOE MOJICTUPOBAHHE.

CHARGED PARTICLE’S MOTION IN THE ELECTROMAGNETIC FIELD
S. A. Parfenov, M. A. Knyazeva

Murmansk Arctic State University, Murmansk, Russia
parfenov.sergey.mstu@mail.ru
Abstract
The article contains brief information about the motion of a charged particle in the
electromagnetic field and presents a method of mathematical modeling of this motion.
Keywords:
mathematical physics, ionosphere, mathematical modeling.

JlanHas pa0OoTa IOCBSIICHA OJHOMY M3 3JIEMCHTAPHBIX IIPOIECCOB, JICKAINMX B OCHOBE
¢u3uku noHOChEPHl — ABUKEHHUIO YACTHUIIBI B DJIGKTPOMArHUTHOM IIOJIE.

B nmannoii paboTe OBLT MPUHAT P AOMYIICHHWH: pacCMaTPUBAIOCH JBM)KCHUE OJTMHOYHOMN
YaCTHIIBI, BCSI COBOKYITHOCTh MAarHUTHBIX M 3JIEKTPUYCCKHX IOJICH, TPOHU3BIBAIONMX HOHOCHEPY
3eMau, 3aMEHEHAa WHAYKIHEH PE3YIBTHPYIOMIET0O MArHUTHOTO TIOJNS W HANPsHKEHHOCTHIO
PE3VIBTUPYIOIIETO AJIEKTPHUUESCKOTO MOJISA, JAHHBIC TOJIS CUNTAINCHh OJHOPOAHBIMHU U TTOCTOSTHHBIMU.
st pemienusi 3aqa4n ObUTa BBEJCHA JIEKAPTOBA CHCTEMa KOOpAMHAT, pEICTaBicHHas Ha puc. 1

(OCh Z 110 HAIIPABIEHHMIO MATHUTHOTO MOJIA, OCh Y 10 HOPMabHOM KoMnoHeHTe E kB ).
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Puc. 1. BoiOpanHas crcTeMa KoOpIuHAT

OCHOBHBIM YpaBHECHHEM, OIPEACTSIONM JBMKEHUE YACTHIIbI, SBJSCTCS BTOPOW 3aKOH
Hrrorona B gopme (1):

dv
m—=* = qBv

dt =Yy

dv, i
mE:qumoc—qBX 1)
deZ:chosa

dt

VYpaBuenust cuctembl (1) mocnme psima O4YEBHAHBIX MPEOOPAa30BAHUN TPUHUMAIOT BUJ
mudepeHInaTB HOTO YpaBHEHH S BTOPOTO MOPSIKA.

Jlnst  orpaHWuYeHWsS MHOXKECTBA pEIICHWH ObUIM  BBIOPAHBI HAdaJIbHBIE — YCIOBUS,
MpeCTaBJICHHbBIC cucTeMoit (2):

Vx (0) = VOx

Vy (0) = VOy

Vz (0) = VOz

X(0) = 0 @)
y(0)=0

2(0)=0

C IOPUMCHCHHUCM JaHHBIX Ha4YaJlbHBIX VCJIOBI/Iﬁ IIOJY4YUM OKOHYATEJIbHBIN BUJ ypaBHeHHﬁ,
OITUCHIBAIONIMX JIBUKCHUEC SapﬂX(CHHOﬁ YaCTHULBI B OJICKTPOMArHUTHOM I10JIC:
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Puc. 3. IIpumep o61iero Buga aHUMAIMN JIBIKEHUS
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X(t)=[vOX_E5'”aJ.m-siant Vo, m (coqu _1) Esine
B qB m qB
m . QgB ESinaj m ( qB j
H=v. -—-sin—t+|vVv. — M eos9t -1 3
y() Oy qB m ( 0x B qB m ( )
q 2

z(t) = ——Ecosa-t° +v,,t

0= 3 Ecosat? +y,

Jlns BU3yanu3alMK JIBUKCHUS YaCTULBI pa3dpabaTeiBaeTcsi TpéxmepHas mozaenb 3Dreif. s
peanu3anuu BbIOpPaH s3bIK IporpamMMmupoBanusi Python ¢ ucnosb3oBanuem OuOmmorek PyQt u
Matplotlib. IeneBas onepanuonnas cucrema — Linux.

OOumii BUA NMPUIOKEHUS MPEACTABICH Ha puC. 2. BapbupyeMbIMU mapamMeTpaMu MOJIENN
ABJIAIOTCSA: HANPSDKEHHOCTh AJIEKTPUYECKOTO MOJIs, MHAYKUMS MarHUTHOIO IOJIs, BEIMYMHA YA
MEXIy JTaHHBIMU BEKTOPAaMH, 3apsiJ YaCTHUIIbl, Macca YaCTHUI[bl, IPOEKIUHU HAaYaJIbHON CKOPOCTH Ha
BbIOpaHHBIe OCH. JlaHHBIE MapaMeTpbl KOJIMYECTBEHHO HE OTKAIMOpOBaHBI MOJ (Hu3MUecku
000CHOBaHHBIE BEIMYMHBI, OJTHAKO KAUECTBEHHO 0TOOPaXal0T CBOWCTBA MapaMeTpOB 00BEKTa.

[lpunoxenue npegycMaTpUBAaeT aHUMALMIO JABM)KEHUSI YaCTHIBl 110 TPAaeKTOpUU C
yKa3aHueM Tpaekropuu aperida (cm. puc. 3).

B nanpHeiimem npusnoxxeHue OyneT pa3BUBATHCA M MCIOJIB30BAThCS B y4eOHOM Ipolecce
MypMaHCKOTO apKTHYECKOI'O TOCYIapCTBEHHOIO YHUBEPCUTETA.

DOI: 10.25702/KSC.978.5.91137.375.7.147-153
VIIK 37.02 : 512

OIIBIT UCITOJIb30BAHUA TEXHOJIOI'MA MOAYJIBHOI'O ObYYEHUWA
MATEMATHUKE B CUCTEME CPEJHEI'O ITPO®ECCHOHAJIBHOI'O
OBPA30OBAHUA

C. T. Ilumenw, H. B. Heanuyk

MypMaHCKuli apKTUYECKUN TOCyIapCTBEHHBIN YHUBepcUuTeT, MypmaHck, Poccus
natv-iv@yandex.ru

AHHOTALMA
B nmoxnmame packphIBarOTCS OCOOCHHOCTH HMCIOJB30BAHMS TEXHOJOTHH MOIYIBHOTO
oOydeHHsI MaTeMaTHKe B CPEIHUX HpOo(ecCHOHANbHBIX YUPEKICHUSAX OOpa3oBaHMUS,
IIPEACTABIEH OIBIT NPENoJaBaHUs JUCLHUILIMHBL «MaTemaTuka» B II€AarOrH4ecKOM
KoJIIeKE ropoAa MypMmaHCKa ¢ HNPUMEHEHUEM JAHHOW TEXHOJOTMH. A Talke I0Ka3aH
CO3IaHHBbIN Kypc «Maremaruka: anredpa, Hayajga MaTeMaTUYECKOIO aHaINU3a, TEOMETPUS» B
cucreme ympaBieHuss oOydeHuem Moodle kak WHCTpYMEHT [UIsi OpraHu3aluu
CaMOCTOATENBHON padOThI CTYAEHTOB IEPBOI0 Kypca KOJUIEKEN.

KuroueBbie cioBa:
TEXHOJIOTUS MOJIyIIbHOTO o0ydeHus, MPENOJaBAaHUE  MATEMATHKH, cpenHee
npodeccuoHanbHOe 00pa3oBaHHUE.

EXPERIENCE IN USAGE THE TECHNOLOGY OF THE MODULAR TEACHING IN
MATHEMATICS IN THE SYSTEM OF COLLEGE EDUCATION

S. T. Pitel, N. V. lvanchuk

Murmansk Arctic State University, Murmansk, Russia
natv-iv@yandex.ru
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Abstract
The report reveals the peculiarities of using the technology of modular instruction in
mathematics in secondary vocational education institutions, presents the experience of
teaching the discipline "Mathematics” in the pedagogical college of the city of Murmansk
using this technology. Also, the created course "Mathematics: algebra, the beginnings of
mathematical analysis, geometry” in the Moodle education management system as a tool for
organizing the independent work of first-year students of colleges is shown.
Keywords:
technology of the modular teaching, teaching mathematics, college education.

B coBpemMeHHOM Mupe OCHOBHas ujess OOpa30BaTEIbHONW TEXHOJOTMH 3aKII0YaeTcs B
MPEIOCTABICHUU OOYydJalolieMycsi HEOTPAaHMYEHHBIX BO3MOXKHOCTEH O0O0ydaThCsi B IpOIlECcCe
AKTUBHOW JESATEIBHOCTH.

Pa3BuTHIO CAMOCTOSATENBHOCTH, TTO3HABATEIbHON aKTUBHOCTH M KPEaTUBHOCTU CTYICHTOB,
WX YMEHHWIO paboTaTh C pasIUYHBIMA WCTOYHUKAMHU 3HAHWH, a TaKKe WX CTPEMIICHHIO
CaMOCOBEPIIICHCTBOBAThCSI BO MHOTOM CIOCOOCTBYET OpraHM3anusi OOy4eHHS C TOMOIIBIO
MOJIYTbHOM TEXHOJIOTUH, OCHOBHAs HJes KOTOPOM COCTOUT B TOM, UTO B Mpoliecce OOyueHUs y
00yJaroNMXCsl JTOJKHBI C(HOPMUPOBATHCS HABBIKM CaMOCTOSATENIbHOM paboThl [AHucHMOB, 2002].

MonyibHbl TOAX0A B OOyYEHHUM IIO3BOJISIET CHUCTEMaTH3UPOBATh U CTPYKTYpUPOBATH
O0JIBIION 110 00BEMY YUEOHBIN MaTepuall, YILIOTHUTh €T0 B HEOOXOIMMBIX Mpeaemax.

CyomHoCTh MOAYIBHOTO OOYYICHUSI, KaK IEIarOTHYSCKON TEXHOJIOTUU COCTOUT B TOM, YTOOBI
0o0yJarommiics MOT CaMOCTOSATEIBHO padoTaTh C IMPEII0KCHHOM €My WHIUBUAYAJIbHOW ydeOHOM
IpOrpaMMoii, BKIOHaroIEeld B cebs OaHk MHGOpMAIMM U METOIMYecKoe pyKoBOACTBO. «llenb
pa3paboTku O0y4yaronmx MOJYICH MpeacTaBisieT OO0 pacwieHEeHUEe COAEpKaHus Kypca Ha OJIOKU
(TeMaTH4ecKue MOIYIHM) B COOTBETCTBHM C MNPOQPECCUOHATBHBIMHU, TEIarOTUYECKUMH U
TUIAKTHYECKUMH 3a7ladaMu, OIpeJeNieHne Uil BCeX MOIYIeH IenecooOpa3HbIX TEXHOJIOTHH U
cTpareruii oOydeHHUs], UX CONTACOBAHWE W WHTETpalusl B eIMHOM Komiutiekce» [anmmnmna, 2014,
c. 73].

MogyipHasi TEXHOJIOTHSI IOJpa3syMeBaeT pa3paboTKy MOIyled TakuM oO0pa3oM, YTOOBI
KaKIIBI CTYICHT MOT OCBOWTH HOBBIC 3HAHUS W YMCHHS B COOTBETCTBHU C BBIOPAHHBIM UM
YPOBHEM, KaK B MPOIECCE KIACCHBIX 3aHATHUU, TaK M MPHU CAMOCTOSATENBbHON padore. DTOT (axrt
UTPAET HEMAJIOBAXKHYIO POJIb B MIPOIIECCE OCBOCHHS TAKOM U CIUILIMHBI, KAK MaTeMaTHKA.

B xozme mnpoBeneHHOro ucCCiIeIOBaHUS HAaMM BBIABIIEHBI CIEAyIOLME ITpoOJieMbl Ipu
00ydyeHUU MaTeMaTUKe B CPEAHUX MPOPECCHOHANBHBIX YUPEXKICHUSIX 00pazoBaHus I. MypMaHcKa:

— HEJIOCTaTOYHOE KOJIMYECTBO YUYEOHMKOB M 33JaYHUKOB [0 MaTeMartuke B OuOimorexax
KOJUIEJ[KEH, OTCYTCTBHE B HUX COOTBETCTBYIOIIMX YU€OHBIX U METOJAUYECKUX ITOCOOUI;

— CXKaThle CpOKM OOydeHUs (32 OJWH TOJl JIOJDKHBI OCBOHMTH IPOTPaMMy Kypca MaTeMaTHKH,
COOTBETCTBYIOIIYFO IO  COJEpKaHHI0O W  0o0bemy mporpamme 10-11  wmaccos
00111e00pa30BaTENbHBIX YUPESKACHUN );

— BBIMIYCKHUKA KOJUIE/DKA, TUIAHUPYIOIME IIOCTYNMaTh B BBICIIME YyYCOHBIC 3aBE/ICHUS,
BBIHY)KJICHBI cnaBaTh EI'D, a ypoBeHb 3HaHHMI 3a OCHOBHYIO MKOJIy (5-9 Kimacc) kpaiiHe
HU3KHH, 4TO MPENATCTBYET MOTHOIEHHOMY YCBOSHUIO TATBHEHIIIETO Kypca MaTeMaTUKH,

— B Cllydae IPOITYCKOB 3aHATHI, CTyJeHTaM Herlie OpaTh yueOHBIM MaTepualt;

— OTCYTCTBHE MOTHBALIMH K ydeOe y OCHOBHOM MaccChl KOHTUHTEHTA O0YJaroIMXcsl, 0COOEHHO K
OCBOCHMWIO JUCITUIIIINH, HE SBJISFOIIMXCS TPOQHIBHBIMHU.

Bce BhieckazanHoe mOOyINUIIO HAC 0OPATUTHCA UMEHHO K 3TOM TEXHOJIOTUU MPH O0y4eHUH
MaTeMaTHKe B CHCTEME CPEIHETO MpodeccCHOHATBHOTO 00pa30BaHMSL.

Llenpto Hamero wuccieoBaHusi ObLJIO OOOCHOBATH 11€J1€CO00PA3HOCTh HMCIOJIb30BAHUS
MOJIYTbHOM TEXHOJOTUHM OOy4eHHS Hjs OOecleueHUs TOCTaTOYHOTO YPOBHSI CAMOCTOSTENbHOM
JIESTETLHOCTH CTYICHTOB U Ha 3TOM OCHOBE pa3paboTaTh JIEMEHTHI MOAYIbHON CUCTEMBbI O0OydeHUsI
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mucuuiuinHe  «MaTtematuka: anreOpa, Hayala MaTeMaTHYECKOTO aHallu3a, TEeOMETpHUs» JUls
CTYACHTOB I1EpBOro Kypca MypMaHCKOrO MeJaroruueckoro KoJuiemka.

s nocTHKeHUsI MOCTaBJISHHOW Ienu Obul co3naH Kype «MaremaTuka: anredpa, Hayana
MaTeMaTHYECKOTO aHalln3a, TCOMETPHs» B CUCTeMe yipaBieHus ooyaenuem Moodle Mypmanckoro
MeJarorMueckoro KoJuleka KaK MHCTPyMEHTapusl AJsi OpraHU3allMU CaMOCTOSTENbHON paboThI
CTYIEHTOB MEPBOro Kypca. A Tarke pa3paboTaHa cepus HH(PPOBLIX 00pa30BaTEIbHBIX PECYPCOB 11O
MaTeMaTHKe JJIs HAallOJIHEHUS JaHHOTO Kypca.

Wnes co3maHus Kypca 3aKiIi0o4aeTcs B MPENOCTAaBICHUH CTYICHTY HIMPOKUX BO3MOXHOCTEH
o0y4aTbCsl JUCTAHIIMOHHO, HPHUMEHSAs MOIYIbHYIO TEXHOJIOTHIO ¢ ucnoib3oBanueM CYO
MOODLE. Cucrema Moodle (MoayisHas 0ObEKTHO-OPUEHTHpPOBAHHAs JAWHAMHYECKAs ydeOHas
cpena) — O9TO cuUCTeMa YOpaBiieHHs oOOydeHHeM, MpelHa3HaYeHHas [Uis OpraHHU3aluu
B3aMMOJICHCTBUSL MEXJIy IPENoJaBaTelieM U CTYICHTAaMH JUCTAaHIIMOHHBIX KypCOB U IOJIEPIKKU
ounoro oOyuenus [Kupusosa, 2015, c. 12].

Cosmaunbiii 8 LMS Moodle yueGHBIN Kype OIS CTYIEHTOB IEpBOro Kypca «MaremaTuka:
anrebpa, HayajJa MaTEeMaTUYECKOTO aHajlu3a, TIeoMeTpusi» JocTyneH Ha caidte [TAIIOY
«MypMaHCKM TI€IaroTMYECKU KOJUTeK». KaxkaoMy CTyneHTy, MOJNMUCAHHOMY Ha HErO, BbIIAETCS
cBOI soruH M mapoib. CTyIEHThl HACTPaWBarOT MPOQUIb IOJb30BaTeNs, O3HAKAMIIMBAIOTCS C
LEeIsIMH, 3aJadaMM M CTPYKTYpoil Kypca. PemakrmpoBaHue u cojaepikaHue Kypca HPOBOJUTCS
aBTOPOM Kypca B IPOM3BOJIBHOM IMOPSJIKE U MOKET JIETKO OCYILECTBISAThCS MPSIMO B Ipoliecce
oOyueHusl.

Kypc cocroutr u3z 4 OmokoB: anreOpa; reoMeTpHs; Hadajsa MaTeMaTHYECKOTO aHAIN3a;
AIIEMEHThl KOMOMHATOPUKU, CTATHUCTHUKM M TEOPHUU BepOSTHOCTH. Kaxaplii OJIOK COCTOUT U3
HECKOJIBKUX OTAEIbHBIX MOIynell. Kax bl MOIylIb COEPKUT:

— HWHCTPYKIUU IS CTY/ICHTOB;

— BXOJ/IHOHM KOHTPOJIB;

— TEOPETUYECKYIO YacCTh;

— TMPaKTUYECKYyI0 YacTh;

— 3aJaHud AJI CaMOCTOSTENbHOM (BHEayIMTOPHOM ) pabOTHI;
— KOHTPOJIbHYIO YacCTh;

— JIOTIOJTHUTENIbHBIE MaTEpUAIbI.

WHCTpyKIMK U1 CTYJCHTOB MPECTABICHBI B BUAE METOUYECKUX PEKOMEHAAINH, KOTOPHIE
MOMOTAIOT OOYJaloIMMCSl TOIIArOBO B HWHIMBUIYAJHHOM TEMIle paboTaTb € MaTepHalIOM,
MIpEeICTaBICHOM B MOJyle. PekoMeHjanuu cosiepkaT B ce0e 11e1b, 33JaHie U pe3ynbTaT.

Jnst peanuzanuu Kypca mpeniararoTcsi cpeicTBa oOydeHHst Ha OCHOBE MHGOPMAIMOHHBIX
TexHojorui. Teopermueckas 4acTh INPEICTABICHA B BUJE IPE3CHTALMM, JEKUUU, II0CCapUs.
PaccMmoTpuM nipeacTaBieHHYIO Ha Kypce B 0sioke reometpus Jiekinuto «Kpyrisie tenay» (puc. 1).

Kpyrnelie Tena

UunmuHap Wap w cdepa KoHyc. YceueHHbIM KOHYC

Puc. 1. Jlexims «Kpyribie Tenay»

WNurtepaktuBHas nekuws, cozganHas B CJIO Moodle mnpencraBiser co0oif HECKOIBKO
CTpaHHUI, COJAEp)KalMX TEOpUI0 (pUC. 2) U TECTOBBIE 3aJaHUs, BBIIOJIHHUB KOTOPbIE MOKHO
MPUCTYIHUTH K U3YICHUIO CIEAYIOIICH TEMBI.

I'maBHOe oTinume nekiuu ot Apyrux pecypcoB CIIO Moodle cBsizaHo ¢ €€ aqanTUBHOCTHIO.
bnarogaps 3TOMy H3ydeHHE CTYACHTOM HOBOM TEMBI MOXKET COMPOBOXKIATHCS KOMMEHTAPHUSIMU
npenogaBareis. Ilocie TPOXOKACHHS JIEKIIUM W BBIMOJHEHHUS IPOMEKYTOYHBIX 3aJlaHWil B
JKypHaJie OI[EHOK CTYACHTA MOSBIISIETCS COOTBETCTBYIONMI Oas.
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Unnuugp

Onp, LA Apos HASHBASICA TEND, KOTOPOE COCTOMT M3 ABYX KPYTOS, COBMELLASMbBIX
NADAANEALMLU NEREHOCONL Is BCEX OTRE3KOE, COSAMHAOUMX COOTELTCTEY O I+e 1O
STHX KpyTos.

Kpymu HaIsinaoT OCHOSAMHEMM UHAIMAPA, 3 OTPEIKM, COCAHMAOWNE COOTRETCTBYOUME TONKM OKPYMHOCTEN 2THX KPYTOD
OSPDANYIOULMMI UMAMADS

OGPaATVIOLIAA «—

Puc. 2. ®parmeHnr Teoperndeckoil yacTu 1o TeMe «LlwmHnp»

[IpakTrueckass 4acTh COAEPXKUT 3aJaHUs Ul BBINOJCHHUS CTYIEHTaMM, KaKk B ayAUTOPUH,
TaKk ¥ JJIS BHEAYAUTOPHOH CaMOCTOSATENBHOW pabOTHl. 3amaHus Ui CaMOCTOSTENBHOW pPabOTHI
MpEACTaBIICHBI CPEACTBAMH BHEINIHMX MPUIOKCHHH, TakuMmu Kak: Learningapps, Online Test Pad,
dabpukoit kpoccBopnos, Draw.io, Geogebra u npyrumu.

Draw.i0 — WHCTpYMEHT Ui CO3[aHHUsl JUArpaMM U OJIOK-CXEM OHJIAH, BCEBO3MOXHBIX
CIIO)KHOCTEH U CTPYKTYpbl. Jlekuusi «OCHOBHBIE MOHATHS KOMOMHATOPUKUY COAEPKUT HECKOIbKO
cTpanull. Ha mepBoii cTpaHuIle pacroiaraercs TeopeTudeckuiit marepuan (puc. 3). Ha BTopoit —
npaBuia komoumHartopuku (puc. 4). Ha Tpetseit cTpanwuiie omopHas cxema (aroput™) (puc. 5). Ha
YETBEPTOU CTpaHHIle — 3adaHus (puc. 6).

OcHoBHble NnoHATMA KOMBUMHATOPUKHW I'Ipasmna KOM6MHaTOpMKM.

— PeweHune KOM6VIHaTOprIX 3ajauJ.
= =
MycTb 06BeKT A Mbl MOXeM BbiGpaTh MycTb o6keKT A BoIGUPaETCA M
W3 MHOXecTBa m cnocobamu, a cnocobamu,0bbeKT B BoiGupaeTcs
o0LeKT B MoxHO BbIOpaTL N n cnocobamu, 7o ofa obbekTa

I arTopran | cnocoBami,To 0BLeKT «A+B» MOKHO BbIGpaTe m - n cnocobamu.
N-MAaKTOpHan-
MOHO BbIGpaTh m+n cnocotamu.

aTO NPoU3BeAeHNE BCEX HaTyPanbHbiX YACEN OT eauHKLbl O N,
o6o3HauaT cumeonom !

= =
Mcrnonbaya sHak chakTopuana, MOXHO, Hanpumep, 3anvcars: MPUMEP: MPUMEP:
. _! =1 [MyCTe B OAHOM ALLMKE €CTe M LUAPMKOB, Llex no WaroToBNeHuo ronoBHbIX
|2 " g 1_2- a BO BTOPOM ALLMKE — N LLADUKOB. yOopoB Havan BeINYCK YeTbipex
3! ‘3 3 J =6, CKONBKMMK CNOCODaMN MOKHO HOBLIX MOAENEN, ANA KOTOPbIX
I‘" 'ﬁ4x3ﬁ2ﬁ1‘24- BBITALMUTL LUAPWK N3 OHOMO Orin 3aKkynneHeTp YeTsipex
S1=5%47372"1 = 120. STHUX ALLMKOB uBeToB. CKONBKO BUAOB Pa3HLIX
NEXT LUNAN MOKET W3rOTOBUTE LgX?
Hble NOHATHR | KomBwratoprbie saga... | Cxema SALAHWS Belwra 33244
Puc. 3. OcHoBHbIE TIOHATHS Puc. 4. [IpaBwia koMOMHATOPHKU
- - Banaua 13 CRoTBKO CYIMECTRYET BAPHANTOR PACCAKHBATIA
MepecTaBnaoTCA FIpeaMETE NepecTasnAIoTeA Bbibupatotca M b X ! VIIECTRY ' T pa 7
: WM BHIGHPIOTCA - —1 BOKPYI ¢T01a 6 rocteit Ha 6 ¢Tyibax?
" n
il HET A Janaua 2: B noneIemHHK B NATOM KIacce 3 VPOKOR: H
>To coeauHeHusA, KoTopkle e i d ACIEEM S 23 :
A D CEEE S (6 0 MY3BIKA, MATSMATHEA, PYCCKHI S3bIK, JIMTSPATYPa I HCTOPHL
NpeaMeToB, MEHAR BCEMKU PaSMELLlEHMH CroIbEO |7£lLII|‘IHhIY cnocofoB cocTaBIcHU Plll.'lllh.‘llﬂ[l)l Ha
BO3MOKHbIMM CMOCOGaMM MoHeJeIBHEK CVILeCTRVeT?
WX NOPALOK. o " e - -
l no m npeaMeTos U3 n, no m npeameTos U3 YMcna
PaanuyatoLLHxea apyr o1 N A@HHEIX, PA3NHUAWNXCA
APYra, no kpaiiHei Mepe n1Bo NOPAAKOM NPeAMETos, , ) _ N . _ =
Her Mpeamers: o pyDA"MM nppewemMp M50 CaUHMM MPEAMETaMIA Jamaua 3: Y mamnr 2 abnoka w3 rpymm. Kook st aenn v
il 1 L TeUeHNe 5 AMeil HOAPAA OHA BRLAACT 1O OUHOMY (PYKIY.
p CROIBEHMI CIOCO0aMH HTO MOZKET OBITH ¢/1enano’
MEPECTAHOBKA C HET S A St
- NpeameTe! ~

MEPECTAHOBIA FIOBTOPEHMAMN

< nomopaeres > S e,
€ & T

COYETAHUS C
MOBTOPEHMAMA

PASMELLEHINS C
MOBTOPEHNAMU

COHETAHMS

PASMELLEHIS

Puc. 5. OnopnHas cxema Puc. 6. Pemenne 3amau
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CepBuc LearningApps, mpeaHasHadeH IS CO3JaHHMS WHTECPAKTHBHBIX 3aJaHHil U OCHOBaH
Ha pabore c m@abmoHamu. llperararoTcss pasauMYHBIE THUIBI 3aJ@aHUM: KIacCUUKAIIHS,
COIIOCTaBJIEHUE, BHIOOp OTBETa, YNOPSJOYMBAHUE, BBOJ 3HAUEHUs, 3alIOJHEHHE MPOIYCKOB, Ha
OCHOBE KOTOPBIX CO3JAIOTCA KaK MPOCThIe MIAOJIOHBI, TaK M TUJAAKTHYECKHE WTPHI: BUKTOPHHBI,
KPOCCBOP/IBI, «CKAUKH», «TapOYKh», «KTO XOUET CTaTh MHUJUTHOHEPOM», «COOEpH Ma3ibl», «HAWIU
Ha KapTte» u Ap. s Toro 4yToOBlI ClienaTh CBOE YIPaKHEHHUE HYXKHO 3apETHCTPUPOBAThCA. Tak ke
MOYKHO CO3/1aBaTh CBOM KIIACCHI, JOOABIIATH MOJB30BATENCH M OTCICKMBATH BBHITTOJHEHUE 3aJaHI I
obyuarormmMucs. B Hariem Kypce 3aqaHus, pealii30BaHHBIC C MOMOIIBIO cepBuca LearningApps,
UCIIONIB3YIOTCS JI71S1 BHEAYTUTOPHON PaOOTHI.

Tpenaxep «IL1omm@aas MOBEPXHOCTH HHJIMHAPa» (puc. 7) co3man B mporpamme MS Excel.
OH mnpenHa3HaueH [UIss 3aKpeIUieHWs 3HaHWi 1o Teme «[wmHIp» TpH H3ydeHHH paszaera
«MHOTOTpaHHUKU U Kpymible Tenay. K mporpaMMHOMY CpEICTBY MPUIIATACTCS MHCTPYKITHUSL.

ITnoniadsv nogepxHocmu HIL1UHOPA

1
f’—.__-—-—') [EI————
(-1
1 Boxogas NOBEpPXHOCTDh HIHHIPA COCTABIIEHA H3 oﬁpaw}om}{x_
I - "
I TTonHag NOBEPXHOCTD NHIHHAPA COCTOHT H3 OCHOEaHHH H DOKOBOIH OOBEPXHOCTH.
1L
: Bacara H
-
L Sunre = 2Socu+ Sooxs Socx =R S = 2I-RH
1 L 8 =2T[R-(R +
! | Seone= 2ATRR+H)
I TInomane SOECECHE BOESPRECCTI IITREIDE = [
J._ o TInomIans NOMEeH NOBSPRECCTH INTHELDE = [
e TIIOMWANE OCHOERHIA HITHEIPE = 0
L ‘.‘i E
Faane R | NI BEEJHTE  pammycR=
TIpaKTHuecKas yacTh: e =E|

Mel. Pamirye UMMHEIpa paEeH JoM, 2 200 ERcOT2- Jou. HafimeTe momane ocsEoro cedsHHA B NOLATE IO~
HO¥ MOESPXHOCTH [IHITHEILE, DSTSHEVI0 Ha [ .

NACILE A DCEE0T0 CEHEHIA OTeeT:

NA0WE/D NOMEOH NOBEPKHOCTA LMARKAPE: oTeeT:

Nel, TearoHame oc2E0r0 CEYSHET HHTHEIDE HAENOHSHA K MIOCKOCTH OCHOEZHEA TOT WITNOME(]"
u paera 20 cu. Haitoure nnoman: Sox0E0i MOEZpXECCTH UMNTHMEIDA, D2NSHEYK H2 31]
OTeeT:

Med, Pamirye nuneegpa pages Jou, 2 2ro EmcoTa- Jes. Haligers [HaroHane oc2Eoro ceusHES METHELDS.
OTBeT:

Puc. 7. Tpenaxep «I1nomaab NOBEpXHOCTH LIFITUHAPA Y

B kauecTBe MHCTpyMEeHTa OOydeHHMS HaMHU TakkKe Obla BbIOpaHaA CHCTEMa JAWMHAMHUYCCKOM
reometpun  GeoGebra kak HMHHOBAIlMOHHAs TEXHOJIOTHS TMPEACTABIACHHS M H3YICHHS
reOMETPUYECKOr0 MaTepHayia, oOJIagarolias TaKMMH JHJAKTHYECKHMHA BO3MOXHOCTSAMH Kak
HaNIAIHOCTh, MOJICTMPOBAHNE U JUHAMUKA.

Hcnonb3oBanue mporpammbl GeoGebra mo3BossieT Ha ypoKax ONMTHMH3HPOBATH YIEOHBIN
MpolIiece, PaCMPUTh KPYro3op CTYICHTOB, Pa3BUTh MTO3HABATEIBHYIO aKTHBHOCTH O0YJaOLXCSL.

B kadecTBe mpumepa paccMOTpUM JAWHAMUYecKylo Mojens «CeueHue kyda» (puc. 8) u
«[IpeobpazoBanue rpadKOB TPUTOHOMETPUUECKUX PyHKIHI» (puc. 9).

B naHHBIX pa3paboOTKax MCIOJNB30BAHBI MHCTPYMEHT «(NIQXKOK», MPHU MOMOIIM KOTOPOTO
MOKHO CKpPBITh WJU OTOOpa3sUTh TOT WU WHOM AT TOCTPOCHHUS, ¥ HHCTPYMEHT <«IIOJ3YHOKY,
MpeIHA3HAYCHHBIN JUTS TJIABHOTO TIEPexo/ia ¢ OJTHOTO dTaa MOCTPOCHHS K CIICIYIOIICMY.
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» MonoTHo & | » Monorto 3D
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Puc. 9. [IpeobpazoBanue rpaukoB TPUTOHOMETPUIECKUX (PYHKIIMI

3amaHus A7 CaMOCTOSITENbHOM paboThl HampaBlieHbl HAa MHIAWMBUIYAIbHOE BOCIOIHEHUE
po0OesIoB B 3HAHUSIX MJIM yIIyOJIeHHe 3HAaHUH 110 KOHKPETHOMY IIPOrpaMMHOMY Matepuainy. B atom
Ciydae MperoAaBarelb BHICTYIIACT KaK KOHCYIBTaHT U MOMOIIHHUK. KOHTPOJIb 3HAaHUH CONEPIKUT B
cebe mporecc oueHnBanus. OH BKIIOYAET TECTHI, CAMOCTOSATENbHBIE, IPOBEPOYHBIE U KOHTPOJIbHBIE
paboTHI.

Takum 00pa3oM TaHHBIA Kypc MO3BOJISIET OPTaHW30BAaTh B y4eOHOM IPOIIECCE COBMECTHOE
pellleHHe MeJarorn4eckux 3afad, COCTUHUTh TEOPETHYECKUE U MPAKTUUECKHE YMEHHS U HaBBIKU
00yJaroIerocsi, COOTHECTH IENU M 3a/1a4M MOJIYIEH MpH CaMOCTOSITENBbHON padoTe oOydaronmxcs
JUTSL IOCTHIKCHH S PE3YIIBTATOB.

[lpoBeneHHOE HaMHM HWCCIICOBAaHWE, HAMPABJICHHOEC HA PEIICHUE MPAKTHYCCKH 3HAYUMOM
npoOJIEeMBI: OpPraHM3alHUH CAMOCTOSITEIIBHON JICATEIBHOCTH OOy4Jarommxcsi 00pa3oBaTEIbHBIX
VIPSKICHUM, pEATU3yIONMX IMPOTpaMMbl HAYaIBHOTO M CPEAHEro MpOo(eCcCHOHATBHOTO
o0pa3oBaHus, C TOMOIIBIO MOIYIHHOW TEXHOJIIOTUM OOy4eHHUsI W CO3/JaHHWE B paMKax JaHHON
TEXHOJOTUH Y4eOHOTO Kypca ISl JAWCTAaHIIMOHHOTO oOydeHus: «Maremaruka: anreOpa, Hadaia
MaTeMaTHYECKOTO aHaJi3a, TEOMETPHUsS», MPOIIIO SKCIEPUMEHTAIBHYIO TTPOBEPKY U MOATBEPANIIO
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3HAUUMOCTb U LEJecCO00pa3HOCTh UCIHOJIB30BAHMS JaHHOW TexHojoruu B cucreme CIIO
Mypmancka u MypMaHcKol 00J1acTH.
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OCOBEHHOCTH IIPUMEHEHUSA MATEMATHYECKHUX METOA0B
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B CPEJHEHN HIKOJIE
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AHHOTALMA
B noknane packpeiBatoTCsi 0COOEHHOCTH TPUMEHEHU S MAaTEMATHUYECKUX METOIOB 00pabOTKH
PE3YIBTaTOB IMEJAarorH4ecKuX UCCIEeNOBAaHUN B CpelHEl IKoje, Mmoka3zaHa HEOOXOJMMOCTb
pa3paboTK U MPEAOCTABJICHUS MIKOIFHOMY YUUTEIIO MPOCTOTO M JAOCTYITHOTO H3JIOKCHUS
CIIOCO0OB ISl CTATHCTUYECKOM OOpaOOTKH PE3YIETaTOB X HKCIEPUMEHTATBHOW PaOOTHI.
Taroke TIpecTaBlICHBI MPUMEPHI co3Manubix B Excel u Geogebra meroauuecknx MaTepuaion
JUTSL yaUTeNel 1o 00paboTKe pe3yiibTaToB MEeIaroTHYeCKUX SKCIIEPUMEHTOB .

Karwuesbie cioBa:
MaTeMaThueckast 00paboTKa pe3yIbTaToB MeJarornuecKuX SKCIEPUMEHTOB, HCCIECIOBAHUS B
cpeaHel mkose, mporpamma Geogebra.

PECULIARITIES OF APPLICATION OF MATHEMATICAL METHODS OF
PROCESSING OF RESULTS OF PEDAGOGICAL STUDIES IN SECONDARY SCHOOL

D. M. Frolenko, N. V. lvanchuk

Murmansk Arctic State University, Murmansk, Russia
natv-iv@yandex.ru
Abstract

The features of the application mathematical methods of processing the results of
pedagogical research in secondary school are revealed in the report. It shows the need to
develop and provide teacher with a simple and accessible presentation of methods for
statistical processing of the results of their experimental work. The examples of the
methodological materials created in Excel and Geogebra for teachers for processing the
results of pedagogical experiments are presented, too.
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Keywords:
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B mneparormueckoit pabote I1000r0 COBPEMEHHOTO YUWTENsS, BaXKHO YMETh HE TOJIBKO
NPaBWJIBHO IJIAHUPOBATh M KOMIIETEHTHO MPOBOJMTH MEAArOTMYECKHe SKCIEPUMEHTHI, HO U
00pabaThIBaTh, aHATM3UPOBATH, & TAKKE UHTEPIIPETUPOBATH PE3YNIBTATHl CBOEH ESTETHHOCTH.

Metoapl cTaTUCTUYECKOW OOpaOOTKM JaHHBIX TMO3BOJISIOT 00001ATh, MPUBOJIUTH B
CHCTEMY, BBIABIIATH pa3lMYHbIE 3aKOHOMEPHOCTH MEXJY H3Y4aeMbIMH B OSKCIEPUMEHTE
IEpEeMEHHBIMU BeIMYMHaMU. B pabore 1mKoabHOro yuurens sl 00pabOTKU JTAaHHBIX HEOOXOAUMO
3HaTh 0a30Bbl€ TEPMUHBI MAaTEMATHUYECKOW CTATUCTUKU, KOTOPBIE XapaKTEpPU3YIOT BHIOOPOYHOE
pacripeniesieHue JaHHBIX, MOAY, MeMaHy, pa3Max, AUCIIEPCUIO U P JAPYTHX. A TakKe T€ METObI,
KOTOpBIE TIO3BOJISIIOT CENaTh BBHIBOJ O JMHAMHKE M3MEHEHUS OTACIBHBIX CTATUCTHK BHIOOPKH U
JIOCTOBEPHO CYAUTh O CTATUCTHUYECKUX CBS3SIX MEXAYy IMEePEeMEHHBIMH BEIMYUHAMH, KOTOpHIE
HCCIIEIYIOTCSA B DKCIIEPUMEHTE, HAIPUMEDP, PETPECCUOHHBbIN, KOPPEIALMOHHBIN, TUCIEPCUOHHBIN
aHaM3, METOJ CpaBHEHUs BBIOOPOYHBIX JaHHBIX. MHOTAAa sl HAMIAAHOTO MPEINCTaBIICHUS
pe3yabTaTOB HCCIENOBAHUS MCIOJB3YIOT TAaKue CTATHCTUYECKUE CIIOCOOBI, KaK THCTOrpaMma,
MOJIUTOH YacTOT, CTOJI0YaTasi ¥ KpyroBasi IuarpaMma.

OCOOEHHOCTBI0O MAaTeMaTUYECKON 00paOOTKU pe3yJbTaTOB IEIAarornueCKuX MCCIICTOBAHUN
B CpelHEH WIKoJle SBISAETCS TO, YTO YYUTENIO TNPUXOJUTCS ONUCHIBATh M aHAIU3UPOBATH
OKCIIEPUMEHTAIBHBIE JIaHHBIE, KOTOPbIE XapaKTepHU3YIOTCS: OOJBIIMM KOJIMYECTBOM IOKa3aTelei
pasHbIX BHUJOB; BapUAaTHUBHOCTHIO O3THUX TIIOKa3aTeled MO/ BIUSHUEM CIy4alHBIX SBIICHUM;
HEOOXOMMOCTBIO YYUTHIBATH OOBEKTUBHBIE U CYOBEKTHBHBIE OOCTOSTENBCTBA; CIOKHBIMU
KOPPEIALUOHHBIMH CBSI3IMU MEXAY IIEPEMEHHBIMH | T.]1.

B cpenmnelt mkone y4uTens OBOJBHO YacTO MPH COMOCTABJICHUHM KOHTPOJBHBIX U
HKCIIEPUMEHTAIBHBIX TPYNI IO HCCIEAYEMOMY IOKA3aTeIl0 OIPaHUYUBAIOTCS TOJIBKO IMOJICUETOM
MIPOIIEHTOB, HE MPOBEPSS TOCTOBEPHOCTH MOJYYEHHBIX PE3ybTaTOB C MOMOIIBIO CTATHCTUUYECKUX
MeToq0B. MHoOrna HempeomoNuMoN Mperpajod s NPUMEHEHUsS MaTeMaTH4YeCKUX METOJ/I0B
IIKOJIbHBIMU YYUTENISIMU SIBJISIFOTCS CIIOJKHBIE pacueTHbIe (GOpPMYJIbl M TPOMO3JIKHE BeIurcaeHus. Ho
CaMbIM TJIaBHBIM TMPEISITCTBMEM, Ha HAll B3NS, SIBISIETCS TPYIHOCTh BBHIOOpAa HEOOXOAWMOTO
WHCTPYMEHTApUs — MOIXOISIIEr0 MaTeMaTUYECKOro METOJa JUIsl MPOBEACHUH KOJIMYECTBEHHOMN
00pabOTKH MOJTy4€HHBIX JaHHBIX.

Ha ocHoBe BBIIIEU3TI0KEHHOIO MOXKHO CJIeNaTh BBIBOJ, YTO HEOOXOIUMO pa3zpadoTarh U
MPEIOCTaBUTh IIKOJIBHOMY YUWTENIO, a TakKe YJalllMMCS, 3aHMMAIOIMMCS HCCIEA0BAaTEIbCKON
JeSITEIbHOCTBIO, TIPOCTOE W JOCTYITHOE M3JI0KEHHE CIIOCOOOB MaTeMaTH4ecKoi 00paboTKu
PE3YJIbTATOB UX DKCIIEPUMEHTAIbHONU PabOTHI.

Llenbto MPOBEACHHOIO UCCIIEA0BAaHUS OBLIIO CO3JAHUE METOIUYECKUX MaTEepUAIOB, KOTOPbIE
MO3BOJIAT B MIPOCTOM U JJOCTYIMHOHN (hopMe MO3HAKOMHUTH YIUTENEeH U 00yJalOMXCsl CPEeTHUX MIKOT:

- C HEOOXOJUMBIMH TOHSATHUSMU TEOPHUU BEPOATHOCTEW M MAaTEeMaTHYECKON CTaTHUCTUKH,
UCIOJIb3YeMbIMH B MaTeMaTHUECKOH 00paboTKe IKCIIEPUMEHTAIBHBIX TaHHBIX;

- C TUTIaMH U3MEPHUTENBHBIX IIKAJI, HX TTOCTPOCHHEM U TPUMEHEHHUEM;

- C YHCIOBBIMHM XapaKT€PUCTHKAMM CIIy4ailHbIX BETUYMH M BBIYUCICHHEM UX IS
MOCTIeTYIOIMEeH CTaTUCTUYECKO 00paboTKu;

- ¢ rpaguyecKUM CIOCOOOM OMHUCAHUA ABJIIEHUM — IMOCTPOEHUEM JHarpaMm, THCTOTPaMM U
rpaduKoB pacrpeeNeHus CIy4aiiHOi BEeIHYUHBI,

- € IMpOCTEHIIMMHU Croco0aMH MPOBEPKH CTAaTUCTUYECKUX TUIOTE3 IPH ITOMOIM
HenapaMeTPUIECKUX KPUTEPHEB;

- C HEKOTOPBIMH MapaMeTPUUECKUMHU KPUTEPUSIMU, KOTOPbIE HanboJee 4acTo MPUMEHSIOTCS
npu 00paboTKe SKCIEPUMEHTABHBIX TAaHHBIX B MEJArOTHYECKUX MCCIETOBAHUSX.

JlanHOE WCCleIOBaHUE TIOCBSIICHO pa3pabOTKe METOAMYECKUX pPEKOMEHJAUi 110
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WCIOJB30BAHMIO  MATEMaTHYECKHX  METOAOB  OOpalOTKH  pe3yabTaTOB  IENAarorHuecKux
MCCIIeI0OBaHUM B TaKUX MpOrpaMMHBIX Tpoaykrax kak Excel u Geogebra.

IIpumep 1. IIpumenenue U — xputepuss Manna- Yutau

B cents6pe 2017 rona 8 MBOY OOIII Ne2 r. Tonsipusiii B 6A u 6b mpoBoauiack BBOIHAS
poBepoYHasi paboTa ¢ IENbI0 BHISABICHHS YPOBHS 3HAHUM ydyalMXcs MO MaTeMaTHKe Ha Hadalo
yuebHoro roaa. B padote npunsiim ydactue 46 ydanmxcs.

C moMoIpI0 3TOTO0 KPUTEPUSI Mbl XOTUM YCTaHOBHUTH, YTO B 6b Kiacce ypoBeHb YCBOEHUS
IIKOJBHOM MporpaMMbl Ha Hadajgo ydeOHOro Bblme, yeM B OA kimacce. Kmaccel ywarcs mo
o0meoOpaszoBarenbHON MporpamMme, Ho 6b kace chopmupoBaH (0 pe3yasTaTaM BCEPOCCHICKOM
MPOBEPOUYHON PaboTHI B 5-oM kiacce: B 2016-2017 yueGHOM roay), Kak KaJeTCKUI KIIAcC, KOTOPBIA
B JaJibHEHIeM OyleT yduThCs MO YDIyOJeHHOW mporpamme. BeiOopka A — pe3ynsraThl ydarmxcs
6A wracca (cpeaauii 6amt 3,95), Beioopka B — pesynsratsl yaanmxcs 6b (cpennuii 6amn 4,16).

CdopmynrpyeM TUIIOTE3BI:

HO: Pe3ynsraTel TecTHpOBaHUs B BeIOOpKE | HE BBIIE pe3ynsTaTtoB B BeIOOpKE |l.

H, : Pesynsrarsr TectupoBarus B BeiGopke | Bbiie pesynsraTos B BeIGopke 1.

Paccmotpum pemmenne 3agaun B Microsoft Excel:

1. Banecem mannbie Tabnuib B Microsoft Excel:

2. B siueiike A23 noacurTaeM KoJmuecTBo 3HaueHuit B BoIOOpke A: =UCTPOK(A2:A22).

3. B siueiike C27 noacuutaem koiuuecTBo 3HadeHuit B BbiOopke B: =HCTPOK(C2:C26).

4. Tlogcuntaem cpeaHuit Oayn yganmxcs BeIOOpku A. B saeiike M9 3amuceiBaem dopmyiy:
=CP3HAUY(B2:B22).

5. Ananoruuno u a1 Beioopku B: =CP3HAU(D2:D26).

6. [IpoBepum orpannueHust kKputepus: N1=21, 5<21<60 u n;=25, 5<25<60:

- B stueiike M 10 3anuceiBaem gopmyny: =ECJTHA($A$23>=5;$A$23<=60;BepHo);

- B staeiike N10 3anuceiBaem dopmyny: =ECITH($C$27>=5;$C$27<=60;Be pHo).

7. [IpopanxupyeM HaIlly BbIOOPKY:

- O00BEAMHHIM PE3YIIETaThl B OJHY BEIOOPKY B cTonOue F3Hadenus Bei6opku Au B;

- OTCOPTHPYEM B MOPSIKE BO3PACTAHUSI HAIIM 3HAYCHUS;

- B cronbne G paccTaBUM paHTH Uil HAIMX 3HAYCHHH C MOMOIIBI0 (GopMymsl
=PAHI.CP(F2;$F$2:$F$47;1) xonupys ee B quamazone G2:G47.

8. Iloncuntaem cymmy paHro B BeIOOpKe A U BbIOOpKe B:

- B siueiixe M 11 cuutaem panr A:
=CYMM(G3:G5;G7:G8;G10;G12:G14;G17:G18;G21:G22;G27:G28;G34:G36,G40;G43:
G44);

— B siaeiixe N11 cuntaem panr B:
=CYMM(G2;G6;G9;G11;G15:G16;G19:G20;G23:G26;G29:G33;G37:G39;G41:G42;G45:
G4T)

9. IpoBepum obuIyI0 pacueTHyo cymmy Na+Ng Na+ng+1:2 uTp+Tg:

— B sueiikeM14: =((A23+C27)*(A23+C27+1))/2;

— B syeiike M15: =M11+N11;

10. Beruncium 3adenns U p uUp:

—B saeiike M 17 3anumem dopmyny: =A23*C27+(A23*(A23+1))/2-440;
—B siueiike M 18 3anumem gopmyny: =A23*C27+(C27*(C27+1))/2-641.

11. Haiigem U, =min U, ;Ug . B sueiike MI19 sanumem  Qopmymy:
=MHUH(M17:M18).
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12. Tlo Tabmune pr. 3HadeHuss ManHa-YutHu 1o jganubiM Ny =21 Ny =25, Haiinem

U,, P<0,05 =187, U,, p<0,01 =156.

13 U3Ml’l.

BeiBOI: ypOBEHB YCBOEHMs WIKOJIBHOW Iporpammel B 6b Kimacce He BBIIE, Y€M YPOBEHb
YCBOEHUS LIKOJIBHOM Iporpammsl B 6A Kiacce.

>U,,, clIenoBaTebHo, Hy npunumaercs (puc. 1).

A B c D E F G H K L M N

2 7 3 13 4 s 1 B

5 12 4 15 s 6 2 A

4 8 3 15 5 7 4 A

5 14 4 17 s 7 4 A

5 16 5 18 5 7 4 B

7 11 4 i1 4 8 6,5 A

5 10 3 18 s 3 6,5 A BBIBOPKA A |BBIBOPKA B
9 13 4 13 4 9 8 B CPETHHI AT 3,95 4,16

10 7 3 12 4 10 9,5 A OrPAHHYEHHA HCTHHA HCTHHA
11 11 4 12 4 10 9,5 B CYMMA PAHTOB 440 641

12 6 2 i1 4 11 13 A

5 16 s 16 s 11 13 A

18 5 7 3 11 13 A [IPOBEPKA PACUETHI 1081 |

5 16 5 13 4 1 13 B T(A)+T(B) \ 1081 |

6 18 s 17 s 1 13 B

7 8 3 16 5 12 17,5 A UA) 316

5 14 4 s 2 12 17,5 A U(B) 209

19 17 5 15 4 12 17,5 B Usun. 209

20 13 4 10 3 12 17,5 B Usp. (p<=0,05) 187

2 12 4 14 4 13 225 A Usp. (p<=0,01) 156

2 11 4 13 4 13 225 A

23 21 16 5 13 215 B ‘ Usmn.=Ukp. ‘npnnm}ae‘rmHﬂ
H A b k| fncr2 < ncr3 70 [ Ll I
rotoso | U@l

Puc. 1. Pe3ymsrat pemenns npumepa 1

Ipumep 2. [lpumenenue t—xputepuss CThIOACHTA VI HE3aBUCHMBIX BBIOOPOK.

B nByx oauMHHAmIATBIX KIaccax MPOBOAMIIOCH TECTUPOBAHUE MO (M3HMKE, MAKCHUMAIbHO
BO3MOXXHOe KonmuuecTBo OamoB 100. Pesynbratel, HaOpaHHBIE y4JalllUMMCS, IPEACTABIEHbI B
tabmuie (tabn. 1). TpeOyeTcst mpoBEpUTh JOCTOBEPHOCTh PasIuyus CPEAHUX IMOKazarenaeh (Jucia
HaOpaHHBIX OAJIOB B TECTE).

Ta0Omuma 1

PGSyJIBTaTLI TeCTI/IpOBaHI/IH
Koz 112 03|als5|6] 7|89 10]/11]12]13]14
11A | y4amerocs
Bawr | 55 | 45 | 35 | 68 | 78 | 59 | 60 | 65| 34 |83 | 2315676 34

Kox \ gl 3455|6789 ]10
115 | ywamerocs

banst 70 |34 | 55 | 78 | 32|89 |22 |45]| 12 |45

Paccmotpum pemenne 3amaun B Microsoft Excel ¢ momoipio makera aHanu3a JaHHBIX:
1. 3aneceM naHHBIE B TAOIHILY.

2. CcopmynrpyeM THITOTE3BI:
H: Pasnuuue cpenux snauenuii uncina HaGpaHHbIX Ga/IOB B 0GEMX IPYIIAX OTCYTCTBYET.

H1: Nmeetcst 1ocTOBEpHOE OTIIMYME CPEHUX ITOKA3ATENICH B IpyIIIax.

3. B sdueiike D2 BBIYMCIMM  3Ha4eHHe  (yHKIUH TTECT, BBens
=TTECT(B2:B15;C2:C11;2;2), pesyistar — 3HadeHue P =0,445(P — BeposITHOCTH TOTO, YTO
CpeIHHE 3HaUYCHUS B BRIOOPKAX COBITAIAIOT).

Oyukius  TTECT(maccus_1;maccus_2;xe6ocmei;mun), tne maccus 1 u maccug 2 —
MHTEPBAJIBI STYEEK, COJICPKAIE COMOCTABIIIEMbIE BEIOOPKH;
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X60Cntbl — KOJIMYCCTBO XBOCTOB paCHpCACICHUA; IMPHU OJHOCTOPOHHEM pPaACHpPCACICHUU
3a1a€TCs1 3HAUYCHHUE 1, OHAKO, B IIOJaBJIAIOIIEM OOJIBIIMHCTBE CJIydacB pacrupcaciICHUC SABJIACTCA

JIBYCTOPOHHUM U X80cmbl=2,
mun — OIPEAENIeT BUJ UCIIOIHAEMOTO t-mecma; B 4aCTHOCTH, IIPHU CONOCTaBJICHUN:
- CBSI3aHHBIX BBIOOPOK (00s13aTE€ILHO OJTHOTO pa3mepa) — mun=1,
- HE3aBHUCHUMBIX BEIOOPOK C HEPAaBHBIMH JIUCHEPCUAMHI — mMun=2;
- HE3aBUCUMBIX BEIOOPOK C paBHBIMH JAUCHEPCUAMHU — mun=3.
4. Ha Bwiaake /lannble BbpIOMpaeM AHaau3 JaHHBIX—/IBYXBbIOOPOYHBIN t-TecT ¢
Pa3HBIMM JMCIEPCUSIMHU U B €0 OKHE BBEJEM:
- Wutepsan nepemennoi 1: $B$2:$B$15;
- WnTepsan nepemennoi 2: $C$2:$C$11;
- [unoretnueckas cpeaHsst pasHocTs — 0;
- MeTku — ycTaHOBUTH ()J12KOK;
- Anbga —0,05;
- Beixonnoit nuntepsan F1.
[Mocne naxarus knonku OK B siueiike, HaunHas ¢ F1 OynyT BeIBEACHBI pe3ynbTraThl (puc. 2):

5. Tlonyuamock, uto t,,, =0,937,a t,, =2,145.

6. P>005,at,,, <t, —2T0 BCce yKa3pIBaeT Ha TO, YTO H( npuaumaeres.

BeiBoz: JlocToBepHOE pa3inune CPEeAHUX ITOKA3aTEIEH OTCYTCTBYET.
PaccmoTpuM perieHue 3aiadu B MaTeMaTH4YeCKOW JMHamuueckoil mporpamme GeoGebra,
KOTOPYIO ydalecs: CMOryT O(OPMUTH CaMOCTOSATENBHO, BOCIIOJIb30BABIIMCh HHCTPYKIIUEH.

A 8 C D F G H
1 Ne | 11A 115 |P (BepOATHOCTE) JBYXBBLIOOPOYHBIH t-TecT ¢ pa3IHYHBIMH JHCIEPCHAMH
2| 1 55 70 0,445 Cpennee 55,077 45,778
3| 2 45 34 Hucnepcua 577 628.444
4| 3 35 55 HaGmonenna 13,00 9.000
5 4 68 78 T'nnorern4yeckasd pasHOCTE CPEIHIX 0.000
6| S 78 32 df 14,000
76 59 89 t-cTaTHCTHKA 0.937
8| 7 60 22 P(T<=t) oIHOCTOpPOHHEE 0.182
5| 8 65 45 t KpUTHYECKOe OOHOCTOPOHHEE 1.761
w| 9 34 12 P(T<=t) IByXCTOpOHHEE 0.365
11 10 83 45 t KPHTHYECKOE IBYXCTOPOHHEE 2,145
12| 11 23
13| 12 56 tamrm.=0.937
14| 13 76 trp.=2.145
15 14 34 P>0,05, a v <tkp. Ho npHHHMAaeTcH

Puc. 2. JIByXxBBIOOpOYHBIH t-TECT C pa3HBIMH TUCTICPCHIMHU

IIpumep 3. B Teuenue 2,5 4acoB U3MeEpsUIU IAIUTEIBHOCTh HAX0KIEHUSI MAIIMH HA CTOSHKE.
W3mepenust 3anecnu B Tabmuiy (tadmn. 2). [TocTpouTh rucTorpaMMmy pacmpeaeiieHus] KOJNYecTBa
MAaIllMH Ha CTOSIHKE OT UTMTENbHOCTH MpeObIBaHUs Ha CTOSIHKE (puc. 3).

Co3manHble METONMYECKHE PEKOMEHIAIMHU JUIS YyduTelell mo oOpaboTke pe3yabTaToB
MeJaroruuyeckuX MCCIEAOBAaHUN W MHCTPYKUUM A8 OOydalolmXxcs IO peUleHUuI0 y4eOHO-
uccinenoatenbckux 3agad B MS Excel u Geogebra MoryT ObITh HCIIONIB30BaHbI B paboTe yduTeneit
CpeOHEH IKOJIbI, CTYAEHTOB-NIPAKTMKAHTOB U ydalXcsi HpU 00pabdoTKe pe3yabTaToB HX
SKCIEPUMEHTAIIBHON U MCCIIEIOBATEIBCKON JIEATEIBHOCTH.
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Tabmuma 2
JmMTeTbHOCTh HAaX0XKACHHUS U KOJIMYECTBO MAIllMH Ha CTOSIHKE
HurepBan WNurepBan
——— Kon-Bo manmn BpeMeHE Komn-Bo manmma
(0;15) 5 (75;90) 30
(15;30) 10 (90;105) 22
(30;45) 15 (105;120) 17
(45;60) 18 (120;135) 9
(60;75) 29 (135;150) 9

3apaqa. B TeqeHne 2,5 yacoB namepAany ANMTENbHOCTE HAXO0XAEHWA
a0 MalUWH Ha cToAHKe. MiaMepeHWs 3aHecnu B |/ TabnyLy.

3apaHue. MocTpoWTE TMCTOrpammy pacrnpegeneHus
KONWYecTBa MaLUWH Ha CTOAHKE OT

ANUTeNnsHOCTH NpebbIBaHUA Ha CTOAHKE.

35

30

Hatepean epeyMerd | KoI-Bo MalTHH

25 4 (0:15) 5
— (15.30) 10

20 1 (30:45) 15
L — [ [, (45:60) 18
151 (60:75) 29
— [ | (75:90) 30

104 (90:105) 22
(105:120) 17

5] (120:135) 9
(135:150) 9

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 3

Puc. 3. I'mctorpaMma JJIMTENHHOCTH MAIIIMH HA CTOSTHKE
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